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MNpegncnosne

1 MOATOTOBJ/IEH OTKpbITbIM aKUMOHEPHbIM 06w ecTBOM «HayyHO-uccnenoBaTesibCKUin UHCTUTYT
3HEpreTmyeckux coopyxeHuii» (OAO «HMMNIC») Ha ocHOBE COGCTBEHHOIO ayTEHTUYHOrO NepeBoia Ha pyc-
CKMIA A3bIK MEXAYHAPOAHOro cTaHaapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHuyeckum komuteTom no ctaHgaptusauum TK 330 «Mpoueccbl, 060pygoBaHue n aHep-
reTMyeckne cUCTeMbl Ha OCHOBE BO306GHOBSIEMbIX UCTOYHUKOB SHEPTUN»

3 YTBEPX/IEH 1 BBE/JEH B JENCTBUE lMpukasom defepasnbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynmpoBaHuio n metposiornu ot 19 Hosibpsa 2014 r. N& 1686-cT

4 HacToswmii cTaHfapT ABASAETCS MOAMMULMPOBAHHLIM MO OTHOLWEHUI0 K MeXAyHapoAHOMY cTaHgap-
Ty M3K 61400-2:2006 «Cuctembl Typb6oreHepaTtopHble BeTpoBble. HacTb 2. Tpe6oBaHUA K NPOEKTUPOBaHMIO
HeboNbLWKMX BETPOBLIX TypboreHepaTtopos» (IEC 61400-2:2006 Wind turbines — Part 2: Small wind turbines)
nyTeM U3MeHeHus OTAeNbHbIX hpa3 (CnoB, 3HAYEHW nMokasaTeneid, CCblIOK), KOTOpble BblAeneHbl B TEKCTE
KYpPCUBOM.

BHeceHMe yKa3aHHbIX TEXHUYECKUX OTKIOHEHWNI HanpaBieHo Ha yyeT ocobeHHoCTeli 06bekTa 1 acnekra
cTaHfapTusauuu, xapakTepHbix 4ns Poccuiickoit ®egepaunn.

CBefleHns 0 COOTBETCTBUM CChIJIOUYHbIX HaLMOHaNbHbIX CTaHAapToB Poccuiickoit degepaumm mexayHa-
pPOAHbIM CTaHfapTaMm npuBefeHbl B 4ONOJIHUTENBHOM NpUNoXeHun A

5 BBEJEH BIMEPBbIE

MpaBuna npMmMeHeHWs HacTOsWero craHjapTa ycTaHoBreHbl B TOCT P 1.0—2012 (pasgen 8).
NHdopmauna 06 N3MeHeHNAX K HacToALWeMy cTaHAapTy Ny6/ukyeTCa B eXerofHom (no COCTOSHUIO Ha
1 aHBaps Tekywero roga) MHOOpMaLNOHHOM ykaszaTene «HalmoHanbHble cTaHjapThi». a ohuynanbHblii
TeKCT U3MEeHeHWIi 1 NONPaBOK — B €XeMeCsSYHOM MH(OpPMaLMOHHOM yKa3aTene «HaunoHanbHble CTaH-
fapTbi». B cnyyaB nepecmoTpa (3ameHbl) MW OTMeHbl HACMOAWBIro cTaHjapTa cooTBeTCTBYywWLlee
yBegoMneHne 6ygeT ony6/MKOBaHO B 6nXKaiilem BblIMyCKe eXeMecay>oro MHpopMaLoHHOro ykasaTensa
«HauuoHanbHble cTaHgapThi». CooTBeTCTBYLWAaa nHhopmaumsa, ysegomieHne n TekCcT bl pasMmeLlanT-
cs Takxe B MHPOPMaLMOHHOW cucTeme 06LLEro NoNb30BaHNs — Ha ohuumnansHoM caiTe degepanbHOro
areHTCTBa N0 TEXHUYECKOMY peryninpoBaHuto u MeTponorun B ceTu MHTepHeT (Www.gost.ru)
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FOCT P 54418.2—2014
(M3K 61400-2:2006)

HALULMWOHANBHLBN CTAHOAPT POCCUMCKON PEALEPALUMN

Bo3o6HOBNsAeMas aHepreTuka
BeTpoaHepreTmka

YCTAHOBKW BETPO3SHEPIETUUYECKUNE
YacTb 2
TexHuyeckme TpeboBaHNA K MasibiM BETPO3HEPreTUYECKMM ycTaHOBKaM

Renewable power engineering. Wind power engineering. Wind turbines.
Part 2. Design requirements (or small wind turbines

[Narta BBogeHns — 2016—07—01

1 O6nacTb NPUMEHEeHUs

HacTosAwumii ctaHAapT coaepXnuT Tpe6oBaHMs K o6ecrneyeHnto 6€30NacHOCTM, KOHTPOJII0 KavyecTBa, Ha-
[EeXHOCTU. a Takke TpeboBaHUA, HeobxoaMMble AN obecneyeHnsa TeXHUYeckon 6e30NacHOCTU MasbiX BETPO-
3HepreTMyecknx ycTaHoBOK. laHHble TpeboBaHUA BKIOYaOT B ceba Tpe60oBaHWUA K KOHCTPYKTUBHOMY UCNO/I-
HEHUWI0. MOHTaXy, TEXHUYECKOMY 0OCNYXMBAHMIO U 3KCNyaTauum ManblX BETPO3HEpPreTMyecknx ycTaHOBOK B
HOPMasbHbIX ¥ 3KCTPEMA/bHbIX YCNOBUAX BHELWHEW cpeabl.

B HacToAleM cTaHfapTe paccmMaTpuMBalOTCSA COOTBETCTBYOLME YPOBHU 3alUTbl OT NOBPEXAEHWUNA, BO3-
HUKaKLWMX B NpoLecce akcnayartaymm.

HacTtoswumii ctaHfapT pacnpocTpaHAaeTcs Ha BCe NOACUCTEMbl MasiblX BETPO3HEpreTmyecknx ycraHo-
BOK. Takme Kak ycTpoicTBa ynpaB/ieHUs U 3aluTbl, 3N1eKTPUYEeCcKNne N MexaHnyeckne CUCTEMbI, HecyLne KOH-
CTPYKUUKN. dDyHOAMEHTHI.

HacTosawwmii ctaHgapT pacnpocTpaHaeTcs Ha BeTpOoaHepreTuyeckue ycTaHOBKM Masioil MowHocTu (Ma-
Nble BETpO3HepreTnyeckne ycraHoBkun. MB3Y) ¢ ometaemoin nnowanbio meHee 200 M2. reHepupylowme Ha
HanpsxeHusax go 1000 B npu nepemeHHom 1 1500 B npu NOCTOAHHOM TOKe.

HacTosawwuii ctaHgapT ycTaHaBnvBaeT MUHUManNbHbI Habop TpeboBaHWii, HEOBXOAUMbIX ANA BbINOMHE-
HUSA NPU NPOEKTUPOBAHUN MasiblX BETPOIHEPreTUYeCcKnX YCTaHOBOK U UX KOMMNOHEHTOB, pa3paboTke TexHuye-
CKOW goKyMeHTauun (KOHCTPYKTOPCKOM, TEXHO/TIOTMYECKOW, MPOEKTHOM), B T. 4. TEXHUYECKUX YC/TOBUIA.

2 HopMaTuBHbIE CCbI/IKU

B HacTosiwem cTaHgapTe UCNO/b30BaHbl HOPMAaTUBHbIE CCbIIKM Ha Cnefyoline ctaHgapThl:

FOCT 12.1.030—81 CucrTema cTaHaapTOB 6€30MacHOCT U Tpyaa. dnekTpobesonacHocTh. 3aWuT-
HOe 3a3eM/ieHune, 3aHyfeHne

FOCT 12.2.007.0—75 CucTema cTaHfapToB 6e3onacHocTU Tpyja. M3genna anekTpoTexHuyeckue.
O6wue TpeboBaHua 6esonacHoCcTH

FOCT 27.002—89 HafexHoCTb B TexHUKe. OCHOBHbIE MOHATUA. TepMUHbI 1 onpefeneHns

FOCT 27.301—95 HafexHoCTb B TexHuke. PacyeT HafeXHOCTU. OCHOBHbIE NOJIOXEHUS

FOCT 11828—86 MaluunHbl 31eKTpuyeckme Bpawatouimecs. O6uUMe MeT oAbl UCNbITaHni

FOCT 21130— 75 N3penus anekTpoTexHnyeckme. 3axnmMbl 3asemMnsaiowme n 3Haku 3asemneHums. KoH-
CTPYKUUA 1 pasMmepsbl

FTOCT NCO/M3IK 17025—2009 O6wme TpeboBaHNSA K KOMNETEHTHOCTMN UCNblITaTEeNbHbIX U Kanu-
6pPOBOYHbLIX Tabopantopuii

FOCT ISO 9000—2011 CucTembl MeHeXMeHTa kayecTBa. OCHOBHbIE NOOXEHNA N CNOBAPb

FOCT ISO 9001—2011 CucTembl MeHEAXMEHT a kayecTBa. TpeboBaHusa

F'OCT IEC 60034-5—2011 MawwuHbl afeKkTpuyeckme Bpawarwwmnecs. YacTb 5 Knaccundukauusa crte-
neHei 3awnTbl, obecneynaemMblx 060/104KaMU BpaLLaloLLMXCs 31eK T puyeckux mawuH (Kog IP)

FOCT P 8.568—97 lNocypapcTBeHHasa cucrema obecnevyeHus egquHCTBA U3MepeHnil. AT TecTauus
nucnblTaTenbHOro o6opyaosaHms. OCHOBHbIE MOMOXEHUA

W3paHue ouymansHoe
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FOCT P 50571.5.54—2011 (M3K 60364-5-54:2002) 351eKTpPOyCTaHOBKM HU3KOBO/IbTHblE. HYacTb
5-54. BbI60Op M MOHTa@xX 3nekTpoobopysoBaHusA. 3asemnsawlimMe ycTpoicTBa, 3alnTHble NPOBOAHUKNA 1
NPOBOAHWKN YpaBHUBaAHUA NOT eHLMaNoB

FOCTP 51237—98 HeTpagnunoHHasn aHepreTuka. BeTpoaHepreTuka. TepmMuHbl 1 onpeaeneHuns

FOCTP 51991—2002 HeTpaguunoHHasa aHepreTuka. BeTposHepreTunka. YCTaHOBKM Be Tpo3Hepre-
Tuyeckne. ObWMe TexHnyeckne TpeboBaHns

FOCTP 52776—2007 (M3K 60034-1—2004) MaluunHbl 3neKTpuyeckme spawatouimecs. HommHanbHble
JaHHble N XxapaKkTepucTnKun

FOCT P 54257—2010 HafeXHOCTb CTPOUTE/bHbIX KOHCTPYKLUI U OCHOBaHUl. OCHOBHbIE NOIOXe-
HUA N TpeboBaHuA

FOCT P 54418.1—2012 Bo3o6HoBNAeMasn aHepreTuka. BeTposHepreTunka. YCTaHOBKM BETPO3HEP-
reTuyeckne. YacTb 1 TexHuyeckne TpeboBaHUA

FOCT P 54418.12.1—2011 (M3K 61400-12-1:2005) Bo3o6HoBnsiemass aHepreTuka. BeTpoaHep-
reTuka. YcTa>oBKM BeTposHepreTuyeckne. YacTb 12-1. M3mepeHue MOWHOCTM, BbipabaTbiBAEMOINA
BETPO3/IEKT PUYECKUMU YCT aHOBKaMu

FOCT P 55589—2013 (M3K 60050-415:1999) MexXAyHapOAHbI/i 3N1eKTpPOTEeXHNYeCcKnii cnosapb.
YacTb 415. YcTaHOBKM BeTpoaHepreTunyeckne. CUCTEMbI TEHEPMPOBAHUA 3N1EKTPO3HEPTUN

FOCT P NCO 9004— 2010 MeHefXMeHT ANs AOCTUXEHNUS yCTOWYMBOro ycnexa opraHmsauuu. MNog-
XOfi HA OCHOBE MeHe)XMeHTa KayecTBa

FOCT P NCO/M3K 17020—2012 O6uwme kpuTepun paboThbl pas3fiMiHbiX TUNOB KOHTPONMNPYIOLLNX
opraHos

FOCT P M3K 60034-2-1—2009 MawuHbl 3n1eKTpuyeckne spautawwmecsa. HacTb 2-1. CTaHgapTHble
MeTofbl onpeAeneHns norepb U KoadduumeHTa NoONe3HOro feiicTBUA BpalLaloWmnxca 3NeKT puyecKnx
MallUH (3a UCK/TIOYEHNEM MaLlWH AN NMOABUXHOMO COCTasa)

FOCT P M3K 60204-1—2007 be3onacHOCTb MaluWH. ON1eKTpoobopyfoBaHe MallUH U MeXaHN3MOB.
YacTb 1 O6bwume TpeboBaHns

MpumeyaHue — T[Ipu NOMb30BAHUM HACTOSILUMM CTaHAAPTOM LieNecoobpasHo NpoBepuTb AeiicTBME CCbl-
NIOYHBIX CTAHAAPTOB B UH(OPMALMOHHON CUCTEME OBLLEro MO/b30BaHNS — Ha oMuMaibHOM caiiTe degepanbHO
areHTCTBa Mo TEXHUYECKOMY PEery/siMpoBaHuio U MeTPOsIorn B CETU VIHTEPHET UK MO eXerogHoMy UHGOPMaLiOHHOMY
ykasareno «HauuoHanbHble CTaHAapTbl», KOTOPbIA ONy6/IMKOBaH N0 COCTOSHWIO HA 1 iHBAps TEKYLLEro roAa, 1 no Bbl-
Myckam eXemMecsiuHOro MH(OPMALMOHHOTO yKasaTens «HaunoHasbHble CTaHAapTbi» 3a Tekywuii rog. Ecim 3ameHeH
CCbINIOYHBIN CTAHAAPT, HA KOTOPbLI AaHa HefaTMPOBaHHasH CCbiNka, TO PEKOMEHAYETCS UCMO/b30BaTh AEWCTBYIOLLYIO
BEpCUI0 3TOro CTaHAapTa C y4eTOM BCEX BHECEHHbIX B JaHHYl0 BEPCUIO M3MEHEHWIA. EC 3aMEHEH CCbIIOYHbIV CTaH-
[lapT. Ha KOTOpbIi AaHa AaTupoBaHHAs CCblIKA, TO PEKOMEHAYETCS UCMOMb30BaTh BEPCUI0 3TOr0 CTaHAapTa C yKasaH-
HbIM BbILLIE FTOAOM YTBEPXAEHUS (NPUHATKST). EC/M Noc/ne yTBEepKAEHUs HACTOSILLEro CTaHaapTa B CCbIIOYHbIN CTaHaapT,
Ha KOTOpBbIi faHa AaTMPOBaHHAs CCbINKa, BHECEHO M3MEHEHMe, 3aTparmBaioLLee NosiIoKeHVe, Ha KOTOPOE JaHa CChifka,
TO 9TO MOSIOKEHNE PEKOMEHAYETCS MPUMEHNTL 6e3 ydeTa AaHHOrO W3MEHeHUsi. ECAM CCbIOYHbIN CTaHAapT OTMEHEH
6€e3 3aMeHbl, TO NMOSIOXKEHUEe, B KOTOPOM AaHa CCbl/ka Ha HEro, PEKOMEHAYETCS MPUMEHSTb B YacTu, He 3aTparvsatoLLel
3Ty CChISIKY.

3 TepMUHbI 1 onpeaeneHns

B HacToAwem cTaHgapTe npumeHeHbl TepmuHbl no FOCT P 55589TIOCT P 51237. TOCT 27.002. a
TakKxe criegyrlouie TepMUHbI C COOTBETCTBYIOWNUMN OnpeaesieHnAaAMNn:

3.1 aBapuiiHblii ocTaHOB (Ana BAY): OcTaHOBKA BETPO3HEPTeTMYECKON YyCTAaHOBKK, NocneaoBaBLlas B
pesynbTaTe BKIOYEHUSA CUCTEMbI 3alnTbl UM BMeLllaTeNbLCTBa nepcoHana.

3.2 aBTOMaTM4yeckoe NoBTOpHOe BkN4veHue; AMNB: Mpouecc, npoucxoasaumnii B Te4eHne nHTepeana
BpemeHu oT 0.01 ¢ 40 HECKO/IbKUX C. B TEYEHMEe KOTOPOro Bblk/toyaTeb, cpaboTaBLlImnii n3-3a aBapun B cucte-
Me. aBTOMaTN4eckn 3aMblkaeTCsl U MPONCXOAUT NOAKIIOYEHNE K 3N1EKTPUYECKOI ceTu.

3.3 6asoBan ckopocTb BeTpa Vref (gna BIY): OcHOBHas akcTpemasbHas xapakTepucTuka ckopocTu
BeTpa, ucnosblyemasn AN knaccmdukalyuy BeTpoaHepreTuyecknx yCTaHOBOK.

MpumeyaHnsa

1 Mpoune kNMMaTUYeckme napaMeTpbl, OkasbiBaOLLME BAUSHME HA KOHCTPYKLMIO BETPO3HEPreTUYeCcKoli yCTaHoB-
KW. BbIBOAATCA 13 6a30BOIi CKOPOCTU U APYTMX OCHOBHbIX NapameTpoB, OnpefensieMblX K1acCcoM NpUHaAIeXHOCTU BETPO-
3HEPreTMYeCcKoi YCTaHOBKN.

2
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2 BeTposHepreTuyeckune yCTaHoBKU, CMPOEKTUPOBaHHbIE B COOTBETCTBUM C TPe6GOBaHUAMU Knacca BETpo3Hepre-
TUYECKMX YCTAHOBOK, VMEOLLEro YCTaHOB/IEHHYIO 6a30BYH0 CKOPOCTb, JOMKHbI BbIAEPXMBATL KIMMATUYECKUE YC0BUS,
B KOTOPbIX 3KCTPEMaUlbHasi CPpefHAS CKOPOCTb BeTpa 3a 10-MWHYTHbI MHTepBas C NepuofoM noBTopsieMocTy 50 neT Ha
BbICOTE OCW BETPOKO/IECA MEHbLUE WM paBHa 3TOV 6a30BOI CKOPOCTMW.

3.4 akcTpeManbHas CKOpOCTb BeTpa: BennumHa camoil BbICOKOI CKOpPOCTU BeTpa, yCpeaHEeHHol 3a
nepuog t. c. c eXerofHoli BeposiTHOCTbI npeBbiweHna 1/N (nepuos nosTopsieMocTn — N neT).

MpumevyaHne — B HacTosAweMm ctaHaapTe nepuofpbl nostopsemoctu N = 50 net u N = 1 rog 1 nHTEpsasbl
BPEMEHW, 4151 KOTOPbIX ONPEAENAETCA CpeiHee 3HaYeHne, cocTaBnAT t =3 ¢ nt =10 MUH. HacTo UCNOMb3YETCA LLINPOKO
M3BECTHbIN, HO MEeHee TOYHbI TEPMUH — «CKOPOCTb BbDKMBaHMA». B HacTosiem cTaHgapTe yCTaHOB/EHbl TpeboBaHNs
K MPOEKTUPOBaHWIO BETPO3HEPreTUHECKNX YCTAHOBOK C Y4eTOM 3KCTpeMaslbHbIX CKOPOCTel BETpa A5 onpejesieHns pac-
YETHOW Harpysku.

3.5 BeKTOp ckopocCTu BeTpa: BekTop, ykasbiBatlownii Hanpas/eHne ABUXEHUS 3/IeMeHTapHoro o6bema
BO3/yXxa, OKpyXalLllero paccmarpnsaemyio Touky. BennynHa Bektopa paBHa CKOPOCTU ABUXEHUS 3TOr0 ane-
MeHTapHOro o6bema Bo3ayxa (T. €. 10KaNbHOW CKOpOCTK BeTpa).

MpumeyaHne — BeKTOp CKOPOCTK B NGO TOUKe, Takum 06pa3oM, SBIAETCA NMPOU3BOAHON NO BPEMEHWN OT
BEKTOPA MOJIOXEHUSA 3/1IeMEeHTapHOro 06bema BO3yxa, NepemMeLLatoLLLerocs Yepes paccmMaTpyBaeMyto TOUKY.

3.6 BepTukanbHO-0CeBasa BeTpoOaHepreTMyeckas ycTaHoBKa BeTpoaHepretnyeckas yctaHoBka, MMe-
lolwan BepTUKanbHO PacnosioXeHHY 0Cb BeTpokoseca.

3.7 BHennaHoBoe o6cnyxuBaHne: TexHnyeckoe ob6cnyxmnsaHne, He06Xo4MMOCTb BbINO/THEHUSA KOTO-
poro yctaHaB//BaeTCsA Ha OCHOBE MOJIyYeHHOro curHana, coobLalLLero o COCTOSHUN getanu, ysna, c6opou-
HOW efMHMWLbI, 1 KOTOPOE He NpeAyCMOTPEHO YCTAaHOB/IEHHbIM KaneHaapHbIM rpaddukom.

3.8 BHeWHNe ycnoBusa (ana BIY): dakTopbl, okasbiBalolUue BO3AENCTBUA HA NpPoOLECcC 3KCnyaTauum
BETPO3HEPreTUYecKoli yCTaHOBKN.

MpumeuyaHne — JaHHble GakTOPbI BKIOYAIDT B Ce6s BETPOBOIN PeXnM 1 NpeHue KnumaTuyeckue g akTo-
pbl (HanpuMep, CHer, rofiofies), BO3MOXHOCTb BO3HUKHOBEHUS 3EM/IETPSCEHUS 11 YCNI0BUS!, 06YC/I0B/IEHHbIE BO3MOXHO-
CTbO NOAKMOYEHNS K CETAM.

3.9 BTynKka (gna B3Y): YcTpoiicTBO, C NOMOL b KOTOPOro ocyuiecTBnsetcsa cukcayus nonactein Bse-
Tpokofneca nauM ux c60poYHbIX eAnHUL, Ha Bany BeTpokoneca.

3.10 BbicoTa ocu (gns BIY): BbicoTa UeHTpa omeTaeMoli niowann BeTpokoseca BeTpo3HepreTuye-
CKOW YCTaHOBKM Haj NOBEPXHOCTbIO 3eM/IN.

I punmedyaHne — ,EL}'IH BETPO3HEPreTNYECKNX yCTaHOBOK C BepTMKaﬂbHOVI OCbl0 BpallleHnsa BbiICOTa OCU 13-
MepsdaeTca o 3KBaTOpI/IaI'IbHOIZ N0CKOCTW.

3.11 BbIXOAHAs MOLWHOCTb: KONMMYeCTBO 3HEpruu onpefesieHHoro Buaa, BbipabaTbiBaeMoil ycTpoii-
CTBOM B eMHNLY BPEMEHMN.

M punMmedyaHne — ,ﬂ'l'lﬂ BETPO3HEepreTnyecknx yCtTaHoBOK 3TO BblpaﬁaTblBaeMaﬂ nekTpmyeckasd MOLWHOCTb.

3.12 roHgona: MomeuieHne, pacnonoXeHHoe Ha BEPXY 6aLlHU FTOPU30HTaIbHO-0CEBOI BETPOIHEpreTyH-
4yeckoil yCTaHOBKM, B KOTOPOM HAxXOAsTCS pa3/iMyHble 3/IeMeHTbI, HanpuMep, TpaHCMUCCHus.

3.13 ropM3oHTaNbHO-0CEBAs BETPOIHEPreTMyeckas ycTaHOBKa: BETPO3HepreTuyeckas ycTaHoBKa, y
KOTOPOi1 0Cb BETPOKO/IECAa PacrnoioxXeHa BepTUKaibHO.

3.14 rpagMeHT CKOpPOCTKU: I3MeHeHne CKOpOCTW BeTpa B NJIOCKOCTU, NepneHauKyNsapHOi Hanpasfe-
HWIO BeTpa.

3.15 NUHTEHCUBHOCTb TYp6YNEHTHOCTM: OTHOWEHNE CPpeAHEKBAAPATUYHON NyNbCcalnun CKOPOCTU Be-
Tpa K cpeAHei ckopocTu BeTpa, onpefesieHHoN U3 TOro Xxe camoro Ha6opa BbIGOPOK M3MEPEHHON CKOPOCTK
BETpa, KOTOpoe GepeTcs 3a ykasaHHbIl nepnog,.

3.16 3anapkoBaHHas BeTpoaHepreTnyeckas yctaHoska: COCTOsIHME BETPOIHepreTUUecKoii ycTaHoB-
KW. Npn KOTOPOM ee BeTpoarperar He BpalwiaeTcs 60 coBepliaeT X0MOCTON X0f (3aBUCUT OT KOHCTPYKLUM
BETPOIHEPreTMUEecKo yCTaHOBKM).

3.17 WepoxoBaTOCTb MOBEPXHOCTW: SKCTPANO/NMPOBaHHAsA BbICOTA, HA KOTOPON CpeaHss CKOPOCTb
BeTpa NPpMHUMAeTCs PaBHOW Hy/I0 B NPeAnoN0oXeHN, 4To NPodnIb CKOPOCTM BETpa Mo BbiCOTe NoAuYMHSAETCA
norapuyMmMUeckomy 3aKkoHy.

3.18 norapuMmnueckunii 3akoH pacnpegeneHus: MatemaTnyeckoe BbipaXxeHue 418 npegnonaraemo-
r0 U3MEHEeHWs CKOPOCTM BeTpa Mo BbICOTE Ha/j 3eM/el B BUAE N0rapndMnuueckoin (yHKLUK.
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3.19 makcumanbHas paboyass ckopocTb BeTpa Vmax: BennunHa camoli 601blIOK pacyeTHOW CKO-
pocTu HaberawouLero yctoiiunBoro HeTyp6yneHTHOro BETPOBOro NoToka, M3MepPeHHOW Ha BbICOTE OCW BETPO-
Kofieca. Mpu KOTOPOW BeTpo3HepreTMyeckas ycTaHOBKa elie npofoshkaeT BbipabaTbiBaTb 3/1€KTPUYECKYIO
3HEepruio.

3.20 manas BeTpoaHepreTMyeckas yctaHoBka: BeTpoaHepreTnyeckas yctaHoBKa C omMeTaemoil nno-
wagbio MeHee 200 M2, npeobpasyolias KUHETUYECKYIO IHEPTUI0 BETPa B 3/1EKTPUYECKYIO.

3.21 MmnHumManbHasa paboyas ckopocTb BeTpa: BennunmHa camoii manoii ckopocTu BeTpa Ha BbicoTe
ocu BeTpoKosieca. Npu KOTOPOI BeTpoaHepreTMyeckas ycTaHOBKa HauyMHaeT BbipabaTbiBaTb 3/1€KTPUYECKYIO
3HEepPruio Npu ycTonuynBomMm HeTypbyneHTHOM Haberawwem BO3A4YLWHOM NOTOKE.

3.22 HanpaBneHne BeTpa: OCHOBHOE Hanpas/ieHe ABUXKEHNSA BO3ayXa.

3.23 katacTpoduyeckunii otkas (4na B3Y): HapyleHne KOHCTPYKLMOHHbIX CBA3e WM paspylueHune
3NeMeHTa KOHCTPYKLUWM UNun aeTany BeTPpOIHepreTuyeckoin ycTaHOBKM, KOTOpPOe NPUBOAUT K MOTEpe ee XWn3-
HEHHO BaXHbIX PYHKLMI N CHUXEHUI0 6e30MacHOCTU.

3.24 HopMmanbHOe oTKN4YeHne (g1 B3Y): BbiknoyeHne BETPO3IHEPTreTUYECKON YCTaHOBKMW, NpU KOTO-
pOM BCe ero aTanbl HaXO4ATCA NOL KOHTPOSEM CUCTEMbI ynpasieHus.

3.25 oxunpgaHue: CocTosHMe, B KOTOpOe BO3BpaliaeTca BeTPO3HepreTnyeckas ycTaHoOBKa nocne Hop-
MasIbHOTO OTK/THOHYEHUS.

3.26 omeTaemas naowagb: Nnaowanb NPOEKUUN NOBEPXHOCTU, KOTOPYIO ONUCbLIBAET BETPOKOSIECO Be-
TPO3HEepreTUYeCcKo yCTaHOBKM 3a OAMH MOMHbIA 060POT, HA NNOCKOCTb, NEPNEHANKYNAPHYIO HanpasneHuo
BETPOBOrO NoTokKa.

3.27 onopHasa KOHCTPyKUMA (4Nn8 BAY): HacTb BeTpO3HepreTM4eckon ycTaHOBKM, BKAOYaloLan B cebs
6alHi0 U PyHAAMEHT.

3.28 oTkntouyeHne (gna BIY): MpomMexyToyHOE COCTOSSHUE BETPO3HEPreTUYECKO YCTaHOBKM Mexay
pPeXnMoOM MPOU3BOACTBA 3/1EKTPUYECKOM IHEPTUM U PEXUMOM NPOCTOS (MM XOOCTOr0 X0A43a).

3.29 nnaHoBoe o6cnyxumBaHue: NMpodunakTnyeckoe TexHuyeckoe obcnyxmBaHne, NpoBogMMOE B CO-
OTBETCTBUW C YCTAHOBJIEHHbIM KasleHAapHbIM rpadukom.

3.30 nopbiB BeTpa: BHe3anHoe v KpaTKOBPEMEHHOE U3MEHEHWE BE/IMYUH CKOPOCTU BeTpa Mo OTHOLe-
HUI0 K BENIMYMHE cpefiHel cKopocTu BeTpa.

MpumevyaHue — [lopbiBBeTPaxapakTepusyeTCs BpEMEHEM HapaCTaHUs, aMMIMTY 0N Y NPOLO/IKNTENLHOCTbIO.

3.31 npepenbHoe paboyee COCTOSIHME BETPOIHEPreTUYECKON YyCTAHOBKMU: YCN0BUS, COOTBETCTBY-
oWMe TPAHUYHBIM XapakTepucTukam npouecca HOpPManbHOW 3aKcnayaTauuu BeTpOo3HepreTnyeckoi ycrta-
HOBKM.

3.32 npegenbHoe COCTOSIHME BETPO3IHEPreTU4eckoi yctaHoBKM. COCTOSIHWE KOHCTPYKLMUW BETPO-
9HEpPreTUYeckoil YCTaHOBKM W HArpy3ok, AeNCTBYIOWMX Ha Hee. NpeBblWeHne KOTOPbIX NPUBOAUT K TOMY, UYTO
KOHCTPYKLMS 60/blue He yA0BNETBOPSET NPOEKTHLIM TPe60oBaHUSAM.

MpumevyaHne — Llenbio NPOEKTHbIX pacyeToB (T. €. NPOEKTHbIX TPe6GoBaHWiAi ANs NpeaeibHOro COCTOSIHUA)
ABNSAETCA 0b6ecneyeHre COXPaHHOCTW NPY BEPOATHOM NpeAeslbHOM COCTOSIHUM, XapakTepuUCTUK KOTOPOro Huke onpeae-
JIEHHOr0 3HaYeHwWsl, yCTaHOB/IEHHOrO A/151 ONpeAeeHHOro KOHCTPYKTMBHOrO Tuna (cM. FTOCT P 54257).

3.33 npegnonaraemas o6cTaHOBKa. BO3MOXHbIN pexum paboTbl BIY: Hanpumep, nNpou3BOACTBO
3/1eKTPNYECKO aHeprun, oxmngaHue v 1. a.

3.34 npocToii (gns B3Y): CocToaHMe BETPOIHEPreTUYeCKoi ycTaHOBKN, NP KOTOPOM ee BeTpoarperar
Me[J/IeHHO BpallaeTcs, He NPOU3BOAA 3/IEKTPUYECKON aHepruu.

3.35 npoTuB BeTpa (CHaBeTPEHHON CTOPOHbLI): B HanpasneHuun, NpOTUBONONOXHOM NpeobnajatoLei
CKOPOCTK BeTpa.

3.36 npoTMBoaBapuitHasa 3awuta: KOHCTPyKTMBHaA 0co6eHHOCTbL o6opyAoBaHus, obecneuynsatoLLas
3aluTy B cilyvyae BO3HWKHOBEHUS aBapuitHO cutyauuu.

3.37 BepTuKanbHbIl Npoduab BeTpa (3akoH pacnpepgeneHusn): MaremaTnyeckoe BblpaxeHue Ans
npegnonaraemoro U3MeHeH1s CKOpoCTN BeTpa Mo BbICOTE Haj NOBEPXHOCTLIO 3eM/IN.

MpumeyaHune — OO6bIYHO MUCMOMb3yeMble MPOUIN ONUCLIBAKOTCS SlorapucMuyeckummn 3asucumocTsamm (1)
W CTENEHHbIMU PYHKUMAMY (2).

H*/*0)
Y E [ rax)

VuU)=V(z,). (1)
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roe V (r) — ckopocTb BeTpa Ha BbicoTe Z;
Z— BbICOTA Haf, MOBEPXHOCThIO 3EM/IU:
zr— 6a30Bas BbICOTA Haf, 3eM/eit, ucnosnb3yemas Asisi NOCTPOEHUs NPouns:
zQ— napameTp LLepoXoBaToCTy NOBEPXHOCTU:
1 — nokasaTesib cTeneHy yHKUUM pacnpesesneHus.

3.38 ycTaHOBKa BeTPO3HepreTnyeckoil ycTaHoOBKM Ha BeTep: [M0OBOPOT OCU BeTpoOKojieca OTHOCK-
Te/NlbHO BepTUKa/ibHOI OCK Ha BeTep (TOMbKO A8 TOPN30HTaNIbHO-0CEBbIX BETpoarperaTos).

3.39 HecoBnageHne ocu BeTpoOKo/ieca C HanpaB/ieHMEM CKOPOCTM BeTpa (AnA BeTPOKosiec ¢ ro-
pU30HTaNbHOI OCblo BpaleHns): OTKNOHEHNE OCK BpalleHUs BeTpOKo/ieca B rOPU30HTa/IbHON NI0CKOCTN
OT Hanpas/ieHus seTpa.

3.40 pacnpejesieHne CKOpocTu BeTpa: BepoAaTHOCTHaA (DYHKLMA pacnpefeneHuns, ucnosb3yemas ans
onucaHus pacnpejeneHns cKopocTeil BeTpa 3a NPOAO/IKUTE bHbLIA NepPUos BPEMEHH.

NMpnmeuvaHns — Havbonee yacto NCNoNb3YT dhyHKUMIO Panes Pr(Vq) u diyHkuuio Belibynna P AV q).
PAVO)=1l-expl-nW "V A ft, (3)
PNgVO)=1-exp[-(VOUC)K.

- +*j

ecnn K =2)

rae P(Vg) — coBOKynHas hyHKLMSA BEPOATHOCTH, T. €. BEPOATHOCTb TOro, 4to V< Y0,

Vg — npefenbHas CKOpOCTb BETpa:

Vgvg — cpefHee 3Ha4YeHne CKopocTy BeTpa:

C — MacLTabHblil napameTp yHKLUMM Beilbynna;
K — napameTp hopMbl oyHKUMKM Belibynna:

r — ramma-goyHKLMS.

O6a napameTtpa C 1 K MOXHO onpefennuTb No pesynbTatam U3MepeHus AaHHbiX. PyHKUns Panesa naex-
TnyHa yHKuMn Beitbynna npu Kk = 2. a C 1 ¥YB|B y40BNETBOPAIOT YCIOBUAM, YCTAHOBNEHHbIM B (4) Npu K = 2.

®YHKLUN pacnpefesieHns BbipaxatT COBOKYMHY BEPOATHOCTb TOr0, YTO CKOPOCTb BeTpa Huxe, yem VO.
Takum o6pasom, pasHocTb (P(V,) - P(V2)). BbluncneHHan ANs ykasaHHbIX npegenos Y, n V2, cooTBeTcTByeT
[loNle BpEMEHMU, B TeUeHne KOTOPOro CKopocTb BeTpa ocTaeTca B 3Tux npegenax. AudepeHympoBaHne qyHk-
unii pacnpegeneHuns gaeT cOOTBETCTBYOWNE DYHKUNN NIOTHOCTU BEPOATHOCTH.

3.41 pacnpepgeneHune ckopocTu BeTpa no Beiibynny: BeposaTHOoCTHas pyHKLMA pacnpegeneHns cko-
pocTu BeTpa B cooTBeTcTBMM C 3.40, koTOpas 3aBMCUT OT ABYX NapameTpoB: napameTpa opMmbl, onpege-
nsoLWero guanasoH pasbpoca 3HauyeHus, W macwTabHOro napameTtpa, onpejensioLlero CpeHol CKOpocTb
BeTpa.

MpumevaHne — Cwm. pacnpegeneHne ckopoctu Betpa (3.40).

3.42 pacnpefgefieHne CKOPOCTM BeTpa No Paneto: BeposaTHOCTHAA (PYHKUUSA pacnpefeneHns cKopo-
CTU BeTpa B COOTBETCTBUM C MYHKTOM 3.40. KOTOpas 3aBUCUT OT OAHOMO NapameTpa — mMaclwTabHoro napame-
Tpa. onpeAensioLLero CpeH0 CKOpoCTb BeTpa.

MpumeyaHne — PacnpepeneHvne Panesi — yacTHblii cnydail pacnpegenenus Belibynna (3.41). uverowero
BTOPOI NapameTp — napameTp popmbl.

3.43 pacyeTHas Harpyska: CouyeTaHue npegnonaraemMoii 06CTaHOBKM U BHELUHWX YCNI0BWIA, onpegens-
IOWUX BE/TUYUHY HArPy3KN Ha KOHCTPYKLUMUIO.

3.44 pacyeTHaa ckopocTb BeTpa: CKOPOCTb, UCMOMb3yeMas B Ka4ecTBe UCXOAHbIX AaHHbIX Npu Npo-
CTbIX pacyeTax, n paBHasa \AVO.

3.45 npoekTHble npepensl. Habop ycnoswuii, onpegensemMbix NPOeKTUPOBLLUKOM BeTpo3HepreTuye-
CKOW yCTaHOBKW, KOTOPblEe perynupytoT ee paboTy.
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3.46 pe3oHaHc: PeHOMEeH, BO3HMKaOLWNIA B Kole6aTeIbHOM KOHTYpe, NpU KOTOPOM Neproj BbIHYXeH-
HbIX Kosie6aHuii NpubnMxKeH K Nnepnoay CoO6CTBEHHbIX KONebaHuiA.

3.47 cuctema 3awunThl (4Na BAY): Cuctema 3awutsl, o6ecneymnBatowas, 4To COCTOSHNE BETpPO3Hepre-
TMYeCKOl yCTaHOBKM M ee napameTpbl OCTaHyTCsA B npegenax, onpefeseHHblX MPOeKTOM.

3.48 cuctema passoporTa: NaccuBHas cuctema KOHTPOA NPeBbIWEHNS CKOPOCTN NOCPeACTBOM YMEHb-
WeHnss omeTaeMoli naowazsn BeTPOKOECOM.

3.49 cuctema ynpasneHusa (ana B3Y): MNogcuctema, kotopas nonyvyaet MHMOpMaLMio O COCTOSHUN
BETPO3HEPreTUYecKkoin yCTaHOBKW, ee 3NeMEHTOB W/UAKN OKpyXawliell ee cpefbl U yAepxuBaeT BEeTPOBYIO
YyCTaHOBKY B 3aaHHblX pabounx npegenax.

3.50 abconwTHas BenuunHa BekTopa ckopocTu BeTpa. V. CKOpoCTb BeTpa AN5 3afaHHOl TOYkM B
NPOCTPaHCTBE — 3TO CKOPOCTb ABWXEHUA 3/IEMEHTAPHOIO KO/IMYecTBa BO3AyXa, OKPYXalLWero ykasaHHy
TOUYKY.

MpumeyaHne — CKOpPOCTb BETPa — 3TO BE/IMUMHA /TOKA/ILHOTO BEKTOPA CKOpOCTH BeTpa (3.5).

3.51 akonormyeckue ycnosusa (ycnoBus okpyxatleii cpefbl): MapameTpbl okpyxatoleid cpegbl
(ckopocTb BeTpa, BbiCOTa pasMelleHus, Temnepatypa, BNaXxHOCTb M NpoYKe napameTpbl), KOTOpble OKa3blBa-
10T B/INSIHNE HA 0COB6EHHOCTU PYHKLMOHMPOBAHNA BETPO3HEPreTUYeCKOi yCTaHOBKM.

3.52 cpeagHerogoBas ckopocTb BeTpa OcpefHeHHas CKOPOCTb BeTpa COr1acHo onpeaesieHunto cpea-
HEerof0BOro 3Ha4yeHus.

3.53 cpegHerogoBoe 3HavyeHne. CpefHee 3HauyeHue psafa U3MepeHHbIX faHHbIX, 4OCTAaTOYHOIo 06b-
emMa ¥ NpPoJo/MKUTENbHOCTK, ClyXallee 419 OLEeHKN OXuAaeMoi BeIMUNHbI paccMaTpMBaeMoro napamerpa.

MpumevyaHne — BpemeHHOI MHTEPBaN OCPeAHEHNS [O/MKEH NPeACTaBIAaTb COBOM Lienoe YnCIo neT, 4Tobsbl
Y4ecTb Ce30HHbIE U3MEHEHWST aTMOCepbI.

3.54 cpeaHAs ckopocTb BeTpa: CpeAHEeCTaTUCTMUECKOE 3HAYEHWe MTHOBEHHbIX 3HA4YeHWA CKOpoCTM
BeTpa, OCPeAHEeHHbIX Ha 3afaHHOM Nepuoge BPeMeHU, NPOLO/HKATENILHOCTb KOTOPOr0 MOXET U3MEHATLCS OT
HECKO/IbKUX CEeKYH[ 40 HECKOJIbKUX U iaXe AeCATKOB feT.

3.55 cpoKk cnyx6bl: 3ahaHHblil CPOK IKCMyaTauun BETPOIHEPreTUUYEeCKOi YyCTaHOBKM NPU HANMUYUN Tex-
HUYECKOro 06CNYXNBaAHNUA U C YCTAHOB/IEHHON BEPOSTHOCTLIO aBapPUIHOTO PaspyLLleHus.

Mpumep — JlonacThb eeTporeHeparTopa — 3T 0 3HAYNMbIA KOMNOHEHT.

3.56 cTeneHHOV 3akoH pacnpegeneHnsa: Marematnyeckuii 3akoH, oTpaxatLwunii 3aBUCUMOCTb BEPTU-
KanbHOro npodunsa setTpa B BUAE CTENEHHON (YHKLMN.

3.57 nokasaTtenib cTeneHun yHKUMUKN cABUra BeTpa a: lokasatesnb cTeneHn yHKLUN pacnpegeneHus
(cm. Takxe 3.38).

3.58 TopmMO3 (aNns BI3Y): YcTpoicTBO BETPOIHEPreTUYeckol yCTaHOBKM, CMOCOBHOE CHUXaTb CKOPOCTb
BpalleHns BeTpokosieca Uan octaHaB/IMBaTh €ro BpalleHune.

3.59 yrnosas ckopocTb: HacTtoTa U3MeHeHus yrna nosopota (CTeneHb BpalleHuns).

3.60 HopmaTnBHOE 3HayeHne (CBONCTBO MaTepuana): BennunHa, kotTopas ¢ onpejeneHHoli BeposT-
HOCTbIO He MOXEeT 6bITb JOCTUTHYTA 3a& HEOTPAHNYEHHOE KOJIMYECTBO LIKI0B UCMbITaHWiA.

3.61 xonocToli xo4 (4N BOY): CocTosiHMe reHepaTtopa BETPO3HePreTnyeckoli yCTaHOBKM, NPpU KOTOPOM
OH Me/JIEHHO BpallaeTcs, He NPOU3BOASA 3NEKTPUYECKON IHEpPrun.

3.62 yacToTa BpaweHusa (ana B3Y): CkopocTb BpalleHMs BeTpoKosieca BETPO3IHEPreTu4ecko ycra-
HOBKM OTHOCUTEsIbHO CBOEW ocu.

3.63 akcnnyaTauuMoHHble Nnpeaensl: Habop ycnosuii, onpegensiemMblx NpoekTUPOBLLMKOM B3Y, koTo-
pble perynupyot paboTy CUCTEMbI YNpaB/ieHUSA 1 3alnTbl.

4 O603HaYeHUs1 U COKpaLLEHWS

4.1 O6o03HauyeHus

B HacTosilwem cTaHAapTe NpUMeHeHbl cnepytolime 0603HauYeHUs:
A — nnouwasb NONepeyvyHoro ceyeHns, m2;
Ap,a.— yacTb niouwaan, cnpoeunpoBaHHas Ha M0CKOCTb, NapasiefibHylo UM nepneHaukynsipHylo K Ha-
npasneHunio BeTpa, mM2;
a — napameTp, UCMOMb3yeMbli NPy onpegeneHnn cpefHeKBagpaTUYHOTO OTK/IOHEHUS NPOAO/LHON cocTaB-
nswLel CKopocTn BeTpa:

6
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B — uucno nonactei;

C — macwTabHblii napameTp yHKuun Beitbynna, m/c;

Cd— koathpuymeHT asapofnHamMmMyecKkoro ConpoTUBNEHUS;

C,— Ko3a(hpuumeHT mowHocTH (cunbl);

C,— Ko3thpmumneHT nogbeMHol cuibl;

CT— KO3 (PUUMNEHT OCEBOI HarpysKku;

Coh — hyHKLNSA KOTePEeHTHOCTH;

D — gnameTp BeTpoKoeca. M;

B, — 3KCLEHTPUCUTET — paccTosHMe OT LieHTpa TSXEeCcTn BeTpokoseca A0 OCU BpalleHus, M;

F — cuna, H;

FzB — cuna, gelicTBylouiaa Ha OCHOBaHuWe flonacTy B HanpaB/ieHun no pasmaxy. H;

Fx shaft— oceBas Harpy3ka Bana. H;

f— vacTtoTa, c"1;

fk — HOopmaTuBHaA BenMYMHa NPOYHOCTM MaTepuana;

G — KO3 PULUMEHT KOPOTKOrO 3aMblKaHUSA, PaBHbI/i OTHOLIEHWNIO KPYTALLEr0O MOMEHTA KOPOTKOro 3amblKaHns
reHepartopa K HOMUHa/IbHOMY KpYyTALWEMY MOMEHTY;

O — ycKopeHune cBO60OAHOr0 nageHus, npuHnumaemoe paBHbiM 9.81 m/c2;

1B — mMaccoBblii MOMEHT UHEPLMN B OCHOBAHWUW 1OMACTW OTHOCUTE/TbHO OCU, KT M2;

/15— pacyeTHOe 3HayYeHne MHTEHCUBHOCTM TypOy/NeHTHOCTU BO3AYLIHOrO NOTOKa Npu cpegHeil ckopocTu Be-
Tpa 15 m/c, onpegeneHHoi Ha 10-MMHYTHOM MHTEepBase Ha BbICOTe OCW BeTpoKoseca,

K — mogudunuymposarHHas yHkuma beccens;

K — napameTp hopmbl PyHKUMW pacnpegeneHuns Beiibynna:

L — nHTerpanbHbIl MacwTad M30TPONHOW TypOY/IEHTHOCTH, M;

LB— paccTosiHue Mexjy OCHOBaHMEM W BEPLUMHON baluHu, M;

Ln — paccTosiHne mMexay OCbio LieHTpa BeTpoKoseca v 0Cbio BpalleHus, Mm;

L,b— paccTosiHne mexpay ocblo BeTpoKofeca n NepBbiM NOALUNHUKOM, M:

Lc — CBSI3HOI MaclTabHbli KO3IPPULNEHT, M;

Lk — uHTerpanbHbiii MaclwiTabHbIi NapaMeTp cocTaBnAoLW el BeKTopa CKOPOCTH, M;

MxB, MyB — n3rnb6aruimii MOMEHT Ha BepLlnHe nonactu, H «wm;

Mbra*c ~ ®yTAWMWA MOMEHT NPU HU3KOI CKOPOCTW Bana, Bbi3BaHHbI pa6oToii Topmo3a. H w;
Mx-shafi — KpyTALLMIA MOMEHT Ha Bany BeTpokosieca B MeCTe pacnosioXeHUss NepBoro nogwunumka. H m;
Mshafl — cymmapHsblii nsrnéatwwmnii MOMEHT Ha Basly y NePBOro NoAwunnHMKa (OKosio BeTpokosieca). H .
Miowcr — n3rnbarLmnin MOMeHT GallHW Y TOUKM KpenneHusa. H ¢ wm;

TB — mMacca sionacTe, Kr,

To.crbani- Macca baluHu, Kr;

Tr— mMacca BeTpokosieca. Bk/lovawwas B ce6s maccy nonacTeil n maccy BTYKH, Kr;

mioweriop — mMacca roHAo bl 1 BeTpokoneca. Kr

W(.) — 4ncno UMKNOB A0 paspylleHns Kak yHKLUSA HanpsxxeHua (Mnu gedopmaumm) ANS ykasaHHOro apry-
MeHTa (T. e. XxapaktepucTuyeckasa kpusas S-J/);

n — vyacTtoTa BpalleHus BeTpokosieca. 06/MuH;

nt— noAcyYMTaHHOE YMNCNO0 YCTANOCTHbIX LIMKIOB B i BbIGOPKE Harpysku;

O — KO3(hPULMEHT TEXHNUYECKOro ncnonb3osaHna B3Y. %:

P — anekTpnyeckaa MOLWHOCTb. BT:

PR (V0) — BeposiTHOCTHas (hyHKUMA pacnpegeneHns Panes, T. e. BEpOATHOCTb Toro, 4uto V < VO;

Pw (V0) — BepoATHOCTHas yHKUMA pacnpeaeneHna Beiibynna. T. e. BEpOSATHOCTb TOro, 4To V < Y0;

P — BEPOSATHOCTb BbDKUBAHWUS;

O — KpyTAaWMmMiAi MOMEHT BeTpokoneca. H * wm;

R — pagawnyc BeTpokoneca. m;

Rcog — paccTosiHue (no pagnycy) oT LeHTpa TAXeCcTu fonacTtu 40 OCU BeTpokoseca. M;

I — BeJ/InYnHa NpoeKkuun BeKTopa pasfeneHus, m;

S~f) — cnekTpanbHas NIOTHOCTb 3HEPrMM NPOAO/LHON COCTaBNALWEN TYpOYyNeHTHbIX Nynbcaymnii. M2/c;
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Sk — ofHOMEpHbI CNeKTp cocTaBnsAloLW el BekTopa ckopocTu. M2/c;
S, — YpOBeHb HanpsxxeHus (gecdopmayumn), 3aBUCALMIA OT NOACUYNTAHHOTO YnCna UMKNOB B /' BbiGOpKe;
T — cob6CcTBEHHOE 3HaYeHNe BPeMeHMN NopbIBa, C;
t— Bpewms, c;
Ta — NPOEKTHbIN CPOK CNyX6bl, C;
TE — HeyuTeHHOe BpewmSA, y;
TN— Bpemsa npoctoda MB3Y. u;
TT— obuiee Bpems, 3aTpayeHHOe Ha NpoBefeHne UCMbITaHui, u;
Tn — HensBecTHOe BpeMs, u;
V — cKopocTb BeTpa, M/c;
V (2) — cKOpOCTb BeTpa Ha BbICOTE Z Hafl YPOBHEM 3eM/u, M/C;
Vave — cpefjHee 3Ha4yeHne CKopocCTu BeTpa, M/C;
Vcg — BenYMHa aKCTpemasibHOro KorepeHTHOro nopeiBa Ha Bceli naowaAmn, ometTaemMoi BeTpokoaecoMm, M/C;
"design ~~ PacyeTmasi CKOPOCTb BeTpa, M/C;
VeN — oxumaaemas akcTpemanbHas CKOpoCcTb BeTpa (cpegHasa 3a 3 ¢) ¢ nepuogom nostopsiemoctn N ner.
n Y50 c nepnogom nostopssiemocTtn 1rog v 50 neT cooTBETCTBEHHO, M/C;
VgusIN — Haub6osnblIas BeNMYMHa nopbiBa ¢ nepnogomM nostopsemoctu N net. m/c;
Vhub — ckopoCTb BeTpa Ha BblCOTe OCU BeTpokosieca. ocpegHeHHasn 3a 10 MuH., m/c;
— MWHUManbHaa paboyas CKOpoOCTb BeTpa, M/c;
Vmax.shutdown — mMakcumManbHOe 3HayeHue CKOpPoCTW BeTpa, NPy KOTOPOI NPOUCXOAUT HOpPMasibHOe OTK/4e-
Hue MBJY, m/c;
VQ— npegenbHas Be/nynHa CKOPOCTU BeTpa B MOAeNun pacnpepesieHns CKopocTu setpa, M/c;
Vout— mMakcumanbHas paboyas cKopocTb BeTpa, M/c;
Vrof— 6a3oBas CKOpPOCTb BeTpa, ocpegHeHHasn 3a 10 MuH., M/c;
Vlip — CKOpOCTb Ha BepluWHe ionactu, M/c;
V (z.t) — npogonbHasa cocTaBasloWas CKOPOCTH BeTpa, OnucbiBallas NepexofHblii npouecc npu akcTpe-
Ma/nibHOM NnopbiBe U caBUre BeTpa, M/c;
W — 0CeBOli MOMEHT COMPOTUB/EHNS, UCNOMb3YEMbI B pacyeTe Ha NPOYHOCTb, M3;
X. Y. 2 — KOOpAMHaTbl CUCTEMbI, UCMOJb3YIOLWMECS ANA ONMCAHUSA BEKTOPHOTO MOJA CKOPOCTEN; BAOMb BeTpa
(NpoAonbHbIX), Nnonepek BeTpa (60KOBbIX) M NO BbICOTE COOTBETCTBEHHO, M;
zhub — BbICcOTa OCK BeTpokosieca Haf NOBEPXHOCTbIO 3eM/I COOTBETCTBEHHO, M;
2[— 6a30Bas BbiCOTa Haf YPOBHEM 3eMU, M;
20 — mapameTp WepoxXoBaToOCTN NOACTMAAOLWE NOBEPXHOCTU AJ11 NOCTPOEHUA orapndMmnyeckoro npodum-
na seTpa, M;
a— nokasartefb cTeneHu Ans yHKLMK, ONUCbIBalOLWen npounb BeTpa;
P— napameTp B MOAenu aKCTpemMasbHOro M3MeHEHUSA HanpasBneHus;
I — ramma-cyHKLMS;
y,— napuuanbHblii KoathdnuymeHT 6e30MacHOCTM MO Harpyskam.
yT — napumanbHblii KO3 uLMeHT 6e30MacHOCTN ANA MaTtepuana;
[ — MHOXeCTBO 3HauYeHui;
(O(/) — nepexopgHblli Npouecc M3MeHeHNs HanpaBieHns BeTpa, ®
0C? — yron makcumasnbHOro OTK/IOHEHUS OT HanpaB/ieHUs CpejHell CKopoCcTu BeTpa B c/yyae nopbiBa. °;
~ Be/INYMHAa IKCTpeManbHOro N3MEHeHNs Hanpas/ieHnsa BeTpa c nepuogom nosropsemoct N ner,B;
N— KMNJA anemeHTOB, 3a4eiicTBOBaHHbIX B Npeobpa3oBaHun aHeprumn (reHepatopa, peaykropa, cMcteMbl npe-
ob6pasoBaHus);
N, — npofonbHbIil MacwTad TypbyneHTHOCTY BO3AYLIHOIO NOTOKA, ONpeesieHHbl Kak A/IMHa BOJIHbI, NP KO-

Topoli 6e3pasmepHas cnekTpasbHas NAOTHOCTb 3HEPTMU NPOAONBLHON cocTaBnAloLWel ckopocTu BeTpa -"4-"
pasHa 0.05 wm; '
> — KO3(h(PMLMEHT, XapakTepusyoLwnii pexnm paboTel BeTpokoseca;

p — NNOTHOCTb BO3Ayxa, npuHumaemas 1.225 kr/m3;

0, — cpefHekBagpaTUyHOE OTK/IOHEHMEe NPOAOLHON cocTaBAoL el CKopocTu BeTpa (ancnepcus), M/c;
02 — cpejHeKBajpaTU4yHOe OTK/IOHEHWE HOPMasIbHOI cocTaBnsoLWel CKopocTn BeTpa (Ancnepcus), Mic;
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a3 — cpefgHekBaApaTuyHOe OTK/IOHeHMe 60KOBOI cocTaBAsOLLE ckopocTu BeTpa (gucnepcus) m/c;
ad — npoekTHas NpoyHocTb. MMa;
nNK — cpeAHeKkBagpaTU4YHOe OTK/IOHEHME K COCTaBNAloLW el CKOpoCcTH BeTpa, M/c:
<0,— YrnoBas CKOpOCTb BpalleHns BeTpokoneca. pag/c;
— yrnoBasi CKOPOCTb PbliCKaHUA.

4.2 NHpekcobl

B HacToswem cTaHgapTe NpUMeEHeHbl cneayoline NHAEKChI:
ave — cpefHuii;
B — nonacts:
design — ucxofHble AaHHble 418 NPOCTbIX PACYETHbIX YPaBHEHWIA;
e50 — oauH pas 3a 50 neT (ocpefHeHunas 3a 3 c):
el — oauH pa3 3a 1lroa (ocpefHeHHas 3a 3 ¢);
hub — BTynka;
max — MakCUMyM;
r — BETPOKO/eco;
shaft — Ban;
X — HanpasJ/ieHue no ocu X.
y — HanpasJ/ieHue no ocuy;
2 — Hanpas/ieHVe Mo OCK T.

S — cneuyvanbHbIi KNacc BETPOBbIX (BETPO3HEPreTnyecknx) TypbuH B COOTBETCTBMM CO CTaHjapTamu cepuu
FOCT P 54418.

4.3 CokpauweHus

B HacToAuweM cTaHfapTe NPpMMEHEHbI cneayolne cokpalleHns:
BK — BeTpokoneco;
3KH — 3kcTpeMasnbHblil KOTEPEHTHbIW NOPbIB C U3MEHEHWEM HanpaB/eHus;
OKIM — 3KkcTpeMasibHbIil KOrepeHTHbI NOopbIB;
OUNH — 3akcTpemasibHOe U3MeHeHWe HanpaBeHns BeTpa:
OMC — anekTpoMarHMTHass COBMECTUMOCTb;
OPI — akcTpeMasibHbIl pabounii nopbiBa:
M3B — Mofenb aKCTpeMasnbHOl CKOPOCTH BETpa,;
Y — ycTa/ioCTHOE HanpsixeHue:
HMNB — mMoaenb HOpManbHOro Npoduns BeTpa;
MBQ3Y — manas BeTpoaHepretnyeckas yCcTaHOBKa;
MHT — mogenb HopManbHOW Typ6YyNeHTHOCTK:
M — npepenbHble Harpysku;
K3 — KopoTkoe 3amblKaHue;
MCH — npoekTHbI/ cnyyan HarpyxeHus.

5 OcHOBHbIe TpeboBaHUA
5.1 O6bwas nHdopmaums

TexHuuyeckue ycnosus n Tpe6oBaHusi No o6ecneyveHnto HaLeXHOCTU KOHCTPYKL UMW, MEXaHUYECKNX, INeK-
TPMYECKUX CUCTEM U CMCTEeM ynpaBneHns MBJOY npuBefeHbl B MepeynciieHHbIX HUXe pasgenax. laHHoe nog-
po6HOe onucaHve TpeboBaHUA OTHOCUTCA K MPOEKTUPOBaHMWIO, NPON3BOACTBY, CTPOUTENLCTBY, PYKOBOACTBAM
no aKcnayatauum u TeXHUYeckomy ob6cnyxmaHuio MB3Y 1 cBA3aHHOMY C 3TUM npoleccy obecnevyeHus ka-
yecTBa.

B npunoxeHun A npusefeHsl pekoMeHAauum no Ncrnosib30BaHnio HACTOSALWEro cTaHaapTa npy ceptudu-
Kauun Tuna MB3Y.
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5.2 MeTog npoekTuposaHusa

Anroputm meToga npoekTupoBaHuss MBJY npuBegemM Ha pucyHke 1. [laHHbIi anroputM MOXeT ObiTb
nMpMMeHeH Npu NpoekTupoBaHun MBJOY pa3nuyHbix KoHurypaumnii. ina MB3Y ¢ nnowanbio oMmeTaHus me-
Hee YeM 2 M2 6allHA He paccMaTpuBaeTCs Kak YacTb KOHCTPYKLUN.

PucyHok 1 — Anroputm mMetofa npoekTuposaHua MBIY
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MepBuUYHbIE faHHble MBJY nonyuyaloT npu npoBefeHUN MCNbITaHWi, B XO4e KOTOPbIX NPOBEpsoT A0-
CTUXEHME NPOEKTHbIX XapakTepucTuk (CM. 9.2). nocne yero 3Ha4eHUss NPOrHO3MPYeMbIX pacyeTHbIX Harpy3ok
nosyvyarT nyTemMm NPpUMEHEeHUs OJHOI0 N3 MeTOA0B UN UX KOMBUHauneii:

- YNpPOLLEeHHbI1 MeToA NMPUMEHST AN HEeKOTOpbIX KOHMUrypauunii MB3Y. koTopble npusefeHbl B 7.4.
Mpumepbl BapMaHToOB Harpy3ok, popMysibl 415 UX pacyeTa U laHHble M0 BHELHUM YC/I0BUSAM NPUBEAEHbI B 7.4;

- MoAenb AMHAMWYEeCKON MPOYHOCTU B COYETAHWM C UCMbITAHWAMU, B XOfe KOTOPbIX MPOBEPSIOT AO-
CTWXEHMNE NPOEKTHbIX XapakTePUCTUK, N OFPAHUYEHHOTO YMCNa U3MEpPEeHUl Harpysku 415 NPOBepKN Mogenu.
[JaHHaa mofenb fo/xHa 6biTb UCMONb30BaHa A1 ONpefeneHns Harpy3oK, BO3HMKaOLWNX Noj Bo3jeiicTBnem
BeTpa B 3a[aHHOM Auanas3oHe CKOpPOCTeW, AO/HKHA y4uTbiBaTb TypOyneHTHOCTb BO3AYLIHOIO MOTOKa, Npo-
yne xapakTepucTuku Betpa, npuseeHHbole B 6.3, 1 NPOEKTHbIE COCTOAHUA KOHCTPYKLMWIA, NpuBefeHHble B 7.5.
[0MKHBI 6bITb PACCMOTPEHBI BCE XapakTepHble KOMOUHAaLNN BHELWHNX BO3eACTBUI N MPOEKTHbIX COCTOSHWIA.
MuHMManbHbI HA60p Takux KOMBUHaLMI onpeAenieH B HACTOALWEM CTaHAapTe Kak BapuaHTbl HarpyxXeHus;

- nNpoBejieHne NosiHoMacWTabHbIX UCMbITAHUA HArpy3oK B COYETaHUU C aKcTpanonsuneidr n3MmepeHHbix
3HauYeHuni.

PacueT Harpysok no BblllenepeyncrieHHbiM MeTo4aM BbINOIHAETCSA C HEKOTOPOI NOrpeLHocTbo. B Me-
Tojax pacuyeTta Harpysok (cm. 7.8) cnepyeT yunTbiBaTb KO3 MULUEHTbI MPOUYHOCTU.

[na Bcex arperatoB He06X0AUMO NMPOBOAUTbL CTaTUyeckne McnbiTaHuA nonacTeit (cm. 9.5). PesynbTa-
Tbl UCMbITAHWI fOMyCKaeTCs UCNOo/b30BaTb BMECTO pacyeToB A8 NOATBEPXKAEHUA NPOYHOCTU KOHCTPYKLMU
MB3Y 1 ee KOMNOHEHTOB.

Ycnosua vcnbiTaHuii AO/MKHbI OTpaaTk pacyeTHYI0 Harpysky, BK/lo4asi COOTBeTCTBYOLIME KO3 huLm-
eHTbl 6e30nacHoCTu.

[ns Bcex MB3Y AomKHbl 6bITb NPOBEAEHbl UCMbITAHWUSA Ha 6€30NacHOCTb U PYHKLUMOHaIbHOCTb (CM. 9.6),
a Takxe UcnbiTaHMe Ha [0/IT0BEYHOCTb.

5.3 lapaHTusa KkadyectBa

KauectBo MBJY saBnsieTcs nHTerpasbHbIM nokasatesnieM n obecneynsaeTca Ha aTanax NPoOeKTUPOBaHNS,
3aKynok, NpoM3BO/CTBa, NOCTaBKN, BO3BELEHUS, IKCNIyaTalunum u TexHU4eckoro o6cnyxmesaHuns kak MBY, Tak
N BCEX ee KOMMOHEHTOB.

CucTema obecnevyeHnss kKadecTBa A0/HKHA COOTBeTCTBOBaTb TpebosaHuam FOCT ISO 9001 wu
FOCTPUNCO 9004.

5.4 Cwuctema KoopaunHat

[na onpepeneHns HanpaBAeHUn Harpy3ok UCNONb3yeTca cucTema KoopavHaT, npeAcTaB/ieHHas Ha pu-
CYHKe 2.

PucyHok 2 — OnpegeneHue cuctem KOopAvHAT A4/19 KOMMOHEHTOB rOPU30HTasIbHO-0CEBOI BIY
1
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BalHs: ocb X HaNpaB/fieHa No HanpaB/iIeHWI0 BETPA, OCb Z HAanpaB/ieHa BBEPX, & OCb Y HanpaB/eHa, Kak
B NPaBOCTOPOHHE! cucTemMe KoopamHat. CucTeMa KoopanHaT Ans 6alHu He MEeHSeTCs BO BPEMEHMU.

Basn: Hanpae/ieHue ocu X BbIGMpaeTca TakuM 06pa3oMm, YTo6bl MOMOXUTENbHbLIE MOMEHT OcK coBnagan
C Hanpas/fieHneM BpalieHus BeTpokoseca. OCU Yy U Z OTAE/IbHO He UCMOJb3YTCs, paccMaTpuBaeTcsl TOMbKO
UX 06W Mt MOMEHT. CUCTEMA KOOpAMHAT A/ OCM Bana BpaljaeTcs BMecTe C roHA0M0M.

NonacTb: ocb X cnegyeT pacnonaratb Takum o6pa3om, YToGbl ee MOMEHT cOBMajan ¢ HanpaefeHuem
BpalieHus BeTpokosieca. Ocb y HanpaBfieHa, YTo6bl MOMEHT OCM cOBNajasn c W3rmbarlMmM MOMEHTOM Ha
BeplwuHe nonactu. OCb z HanpaBfieHa K BepwwuHe nonacTu. CuctemMa KOopAuHaT 4M1a nonacTteii senserca
NpaBOCTOPOHHEN, €C/iN BpalleHne BETPoKosieca NPOMCX04MT N0 4acoBOW CTPesike, U 1IEBOCTOPOHHEN, ecnun
BpallieHne BeTpoKoseca NpoOMCXOAUT MPOTUB YacoBOI CTpenku. Cuctema KoopAavHaT ANs nonacTteii Bpalya-
eTcsi BMecTe C BeTPOKO/IeCOM.

6 dakTopbl OKpyXatoLleii cpeabl

6.1 OCHOBHblIEe NOMIOXEHUSA

Ha MB3Y B034eicTBYIOT (DakTopbl OKpyxalLieli cpefbl ¥ 3NeKTpuyeckne Harpysku, KOTopble BAUSAIOT
Ha Npouecchbl HarpyXXeHns aN1eMeHTOB KOHCTPYKLMM 1 OTpaxalTcsa Ha Cpoke cnyxbbl U npouecce ee aKCnay-
atauuun. [lns obecneyeHna Hafgsiexalero ypoBHs HafleXHoCTM 1 6e30nacHOCTU B npoLecce npoekTuposa-
HUSA He06X0AMMO yUyecTb (hakTopbl OKpyXatLLeli cpegbl, PeXUMbl 3IEKTPUYECKUX HATPY30K U XapakTepucTukm
TPYHTOB, KOTOPble AO/KHbI ObITb A€Ta/IbHO U3M0XEHbI B MPOEKTHOW fOKYMEHTaLuu.

dakTOopbl OKpYyXallLlen cpelbl Nogpa3fensoTca Ha pexumbl BeTpa M npouve hakTopbl. dnekTpuye-
CKMe pexunmbl 06yC/IOBMEHbl pexumamMy ceTu NOAKAYEHNA UK NapaMeTpammn 10KanbHOW (MM aBTOHOMHOW)
3M1EeKTPUYECKOW Harpysku, Hanpumep, akKyMynaTOpPHbIX 6aTapeil, rmbpuaHoli aHeprocucTeMbl UAN MECTHOM
3/1eKTPOCeTU. XapaKTepuCTUKN FPYHTOB YUUTLIBAKOTCA NPU NPOEKTUPOBaHUN PyHLameHToB MB3Y.

MpoYHOCTb KOHCTPYKLUM MBJY B nepByto ouepelb 3aBUCUT OT pexXnmoB BeTpa. Mpoune akTopbl OKpy-
Xatowelh cpefbl Takxke BANSIOT HA KOHCTPYKTUBHbIE 0CO6eHHOCTM MB3Y. Takne Kak (hyHKLUN CUCTEMbI ynpas-
NeHns. cpok cnyx6bbl, NpoLuecchbl KOPPO3Un U T. 4.

Kaxablli Bna hakTopoB OKpyXallein cpefbl nogpasfensercs Ha HOpMasbHbli U 3KCTpeMasbHbINA.
HopmasnbHble hakTopbl raBHbIM 06pa3oM 3aTparvsaloT MpPoLecchl MOBTOPHO-NEPUOLUYECKOTO HarpyxXeHus
3/1IEMEHTOB KOHCTPYKLMK, B TO BPEMSA KakK aKCTpemasibHble (hakTopbl NpeAcTaBnsaioT peAkme NpoekTHble COo-
CTOAHMA. TIpOEeKTHbIe Cryyan Harpy>XeHusa OO/KHbl COCTOATb U3 KOMbBMHaLUU hakTOPOB OKpyXatlLei cpeabl
C pexumamu akcnnyataunu MBIY.

6.2 Knaccbl masiblx BETPO3HEpreTuYecknx yctaHoBOK

dakTopbl OKpyXatoLeit cpefibl, KOTOPble LO/IKHbI 6bITb PACCMOTPEHBI NPU NpoeKkTuposaHun MBIY. 3a-
BMUCAT OT NpeAnosaraemoi naowagkm pasMmeLleHns uam Tuna naowagkm gna ycraHosku MB3Y.

Knaccbl MBJY onpefenstoTca CKOPOCTbIO BeTpa 1 napameTpaMmu TypOyneHTHOCTU.

MpuBefeHHas B HacToAWeM cTaHgapTe Knaccudumkaumns MBI3Y yuntoisaeT 60/bLNHCTBO C/ly4yaes, BO3-
HUKaKLWNX B NPakTUKe NpPOeKTMpoBaHusA. 3Ha4YeHns CKOpocTel BeTpa U mapameTpoB TypOY/NEeHTHOCTU, Npu-
BefleHHble B Tabnuue 1. sBnsATCA 6a30BbIMM 418 TPYNNOBOro ONUCaHUA NaoLwafoK, COOTBETCTBYIOLWUX KaxX-
aomy knaccy MB3Y.

Onpepenexne npuHagnexHoctn MB3Y k onpegeneHHoMy Knaccy OCyl ecTB/AeTCcsA B COOTBETCTBUU C
NPOEKTHbIMU MHTEepBanaMun CKOpPoCTei BeTpa U napameTpamu TypoyneHTHocTu. B Tabnuue 1 npefcrasfieHsbl
BE/IMYMHbI 6a30BbIX NapaMeTpoB, KOTOPbIe OnpeAensaT NpuHaaNexHocTs MB3OY konpeeneHHomy knaccy (.
I 1L IV unan S). Kaxablii knacc BeTpoarperatoB NpUMeEHMM 18 pas3iMyHbIX MI0WaA0K, UMEeLW X CKopocTH
BeTpa v napameTpbl TYpOYyeHTHOCTM, COOTBETCTBYOLWME 3HAYEHUAM paccmaTpuBaemoro kiacca.

B cnyvae, ecnu BbIABMEHO, Hanpumep, Hanuuve 6osee XeCcTKUX PexnmMoB BeTpa Uan Apyrux napame-
TPOB BHeLIHeli cpefbl, YeM 3TO npefycMoTpeHo B Tabnuue 1. unu Tpebyetcs obecneyeHue cneynanbHbiX
ycnoswuii 6e3onacHocT, Heo6xo4MMO HasHaunTb knacc S.

MpoekTHble napameTpbl MB3Y knacca S f0O/KHbI 6bITb BblOPaHbl NPOEKTUPOBLLMKOM W NpefcTaB/ieHbl
B MPOEKTHOW floOKyMeHTauun. ins Takux cryvyaes Be/IMYMHbI NapaMeTpoB, BbibpaHHble 4151 NPOEKTUPOBaHUSA
MBQ3Y. gomkHbl 6bITb 60M1€€ XECTKMMU, YEM OXMU[aeMble NapameTpbl BHELWHEN OKpyxXatoLlei cpebl Npu 3Kc-
nnyatauyuu MB3Y.

MB3Y, umewwne napameTpbl B cooTBeTcTBUMN € knaccamu |, I, Il n IV. He npegHa3HayeHbl oNA pas-
MelleHns B NPUOpPexHOi 30He 1AM B 30HaX TPONUUYECKUX LITOPMOB, yparaHos, LWKIOHOB U TaiidyHoB. [na
nepeyncneHHblX yC0BuiA A0MKHbI 6bITh CMONb30BaHbl MB3Y knacca S.

12
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Ta6bnuuya 1— ba3oBble napameTpbl knaccos MB3Y

Knacc MB3Y 1 Il 1] v S

Y*r<m/c) 50 42.5 375 30 3HayeHns pacyeTHbIX MapameTpoB Ha3HayalTCsa MNPOEeKTU-
POBLLMKOM

Yam?<w/c) 10 8.5 7.5

5 0.18 0.18 0.18 0.18

a 2 2 2 2

MprMeyaHne — 3HauYeHUs pacyeTHbIX NapamMeTPOB NPUBELEHbI K OCY BETPOKOeCa; 15— pacyeTHoe 3HaueHne NHTEH-
CMBHOCTM Typ6Y/IEHTHOCTW BO3/LyLLIHOMO MOTOKA MpY cpeaHelt ckopocTu 15 WC; e — 6e3pasMepHblii napameTp, UCTo/b3yeMbili

B chopmyne (7)

[N NoNHOW XxapakTepucTUKMN BHELHNX YCNOBUIA, NCNOAb3yeMbIX NPU NpoekTupoBaHun MB3Y HopManb-
HbIX K/accoB (B COOTBETCTBMM C Tabnuuein 1 oT | go V). A4o/MKHbI 6bITb JONO/HUTENBHO WCMO/Ib30BaHbl pac-
YeTHble napamMmeTpbl, BEIMYNHbI KOTOPbIX YCTaHOoB/EHbl B 6.3. 6.4 1 6.5.

CokpaleHuns, npuBefeHHble B HaMMEHOBaHUAX NOANYHKTOB 6.3.2.2. 6.3.2.3. 6.3.3.2—6.3.3.6, ncnosnb-
3yI0TCA 419 ONUCAHUA PEXVMOB BeTpa ANA NPOEKTHbIX CyvyaeB HarpyxXeHus, onpegesieHHslx B 7.5.

MpumedyaHue — Tpu pacyeTe Harpysk1 No NPOCTbIM DOPMY/IaM BETPOBbLIE YC/IOBUS YNPOLLEHSI.

Ona MB3Y knacca S npousBoguTenb B NPOEKTHON AOKYMeHTaLumn JO/KeH NPUBECTH OnucaHme npume-
HEHHbIX MoJenei 1 ykasaTb Be/IMYUHbI NMPOEKTHbIX NapameTpoB. Ecnn npuHATbl MoAenun, onucaHHble B pas-
fene 6 HacToALWero ctaHjapTa, TO AOCTATOYHO yKa3aTb Be/IMYMHbI napameTpoB. MpoekTHasa AOKyMeHTauus
MBQ3Y knacca S fo/XHa cogepxartb faHHble, NpuBefeHHble B NPUIoXeHun b.

MpoeKTHbI CPOK CNYXO6bl fO/IKEH ObITb YKa3aH B MPOEKTHON JOKYMeHTaL UK.

6.3 Pexumbl BeTpa

6.3.1 Obwune TpeboBaHuA

MBQ3Y ponxHa obecneunsaTb HagexHoe n 6e3onacHoe hYHKLMOHMPOBAHMWE NPU pexnmax BeTpa, CooT-
BETCTBYIOLIMX BbIOPAHHOMY K/iaccy. PacyeTHble napaMeTpbl PeXxnmoB BeTpa A0/KHblI ObITb NoApo6bHO npep-
cTaB/fieHbl B NPOEKTHOWN AOKyMeHTauun. Pexunmbl BeTpa 415 obecneyeHns 6e30NacHOCTU U onpefeneHuns cu-
/I0BOTr0 BO3AENCTBMA Ha 3/1€MEHTbl KOHCTPYKUMM MBJOY pa3gensTcs Ha HOpMasbHble PeXuMbl, KOTOpble
4yacTo cryyalTCcsa B TeYeHne HopMasnbHON akcnayatayum MB3Y. n akcTpeMasbHble PeXuMmbl, KOTOpble UMetT
nepuoabl NOBTOPAEMOCTU OAWH rog n 50 net.

Bo BCex cnyyasx fO/MKHO ObiTb PACCMOTPEHO B/IMSAHWE OTK/IOHEHUA OCPefHEHHOro notoka (Aanee —
CpeAHUit NOTOK) OTHOCUTENBLHO TOPU3OHTA/IbHON NAOCKOCTU A0 8°. DTOT Yros OTK/IOHEHUSA NOTOKA NPUHUMAET-
CSl NOCTOAAHHbLIM NO BbICOTE.

6.3.2 HopmanbHble pexunmbl BeTpa

6.3.2.1 Mogenb pacnpefefnieHnss CKOpoCcTn BeTpa

Bbi6op Mogenu pacnpefeneHnsa CKOpoCTU BeTpa OkasblBaeT CyLleCTBEHHOE B/WSHME Ha NpoekTMpoBa-
Hre MB3Y. noToMy 4TO onpefensieT 4acToTy U3MEHEHNA Harpy3ok, AeACTBYIOLNX Ha 3/TeMEHTbl KOHCTPYKL UK
B HOPMasibHbIX MPOEKTHbLIX COCTOAHUAX. CpeaHAA BenuyMHa CKOPOCTU BeTpa Ha BbICOTE OCWM BETPOKO/Ieca,
onpegeneHHas Ha 10-MUHYTHOM MHTepBase, onpejeneHa B COOTBETCTBUW C pacnpegeneHunem Panes.

B 3TOM cnyyae BepOATHOCTb pacnpejesieHnss CKOpPOCTW BeTpa Ha BbICOTe OCU BeTpokosieca bypeTt
nMeTb BUA:

roe UMWI1 — ckopocTb HaberatoLlero Bo3AyLLIHOIO NOTOKa Ha BbICOTe OCU BeTpokoneca (471 MB3Y ¢ ropusoHTasbHOM
OCbl0 BpalleHns), m/c\
\Vgve — cpefHee 3HaYeHVe CKOPOCTY BeTpa, M/C.

6.3.2.2 Mogenb HopmanbHoro npoduns setpa (HMB)

B mogenu HopmanbHoro npocduns setpa npocunb Betpa. V(z), m/c. onpegensieT cpefHi0l0 CKOPOCTb
BeTpa Kak )yHKLMIO BbICOTbI I. M. Haj ypOBHEM 3eMau. [N cTaHfapTHbIX knaccos MBJY HopmasibHy0 CKo-
pocTb BeTpa onpefensioT U3 ypaBHeHus:

13
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rae rnokasartesib CTeneHu a npuHUMaeTcst pasHbim 0.2.

MpuHATas mogenb Npocuna BeTpa Ucnob3yeTca ANS onpefenieHus cpefHero BepTukaibHOro casura
BeTpa No HopMaJsn K NJ10CKOCTW, OMeTaeMoil BETPOKO/IECOM.

6.3.2.3 Mogenb HopManbHOW TypbyneHTHocTn (MHT)

Mogenb HopManbHON TypOYNEeHTHOCTM A0/IKHA BKAOYaTbh B ce6s cABWUM BETPA B COOTBETCTBUM C MOJe-
b0 HOpMasbHOro npocuns Betpa. Mog Typ6YNEHTHOCTLIO NOHMMAIDT CPEeAHI0 BEIMYMHY CrlyYaliHbiX n3mMe-
HeHuWii ckopocTu BeTpa B TeyeHne 10 MuH. Mogenb TypbyneHTHOCTY AO/KHA YY4UTbIBATb MU3MEHEHUSI CKOPOCTH
BeTpa, CABUTU BETpa W UX HanpasB/EHNUS.

Lna HopManbHbIX kKnaccoB MBJY cnekTpasbHas NAOTHOCTb MOLLHOCTU BEKTOPHOIO MO CKOpoCTeW
BeTpa, ncnosb3yemas B MOAeNun TypbyneHTHOCTH, J0/KHA Y4,0BNETBOPATh CeAYLWMM YCT0BUAM:

a) cpefHekBajpaTM4yHOe OTK/IOHEHMe NPOAO/bHON COCTaBNsALWeli CKOPOCTU BeTpa BbipaxaeTcs 3aBu-
CMMOCTbHO:

05-alld

<= (a+1) M

rae /)5 — ANns pasHbIX KNacCoB NpuBeAeHb! B Tabnuue 1. XapakTepHble 3aBUCMMOCTM /15 CTaHAAPTHOTO OTK/IOHEH!S O,

M/C. 1 IHTEHCMBHOCTYU TYPBYNEHTHOCTU —- MOKasaHbl Ha PUCYHKe 3.

CraegynHoecnionm*  wmlc CraHgpprHoe anTondma tW fcfr %

PucyHok 3 — CTaHAapTHble OTK/IOHEHUSI Y MUHTEHCUBHOCTb TypbyneHTHocTn B MHT

6) cnekTpanbHas NAOTHOCTb 3HEPruu NPOAONbHONM cocTaBnawuweln TypbyneHTHocTU. S, (/). B BbICOKO-
4acTOTHOV 30HE MHEPLUOHHOI 061acTh AO/KHA 6bITb NPUGAMKEHA K 3aBUCUMOCTU:

S.(/)=0.05{n (8)

MpoAonbHbIi MacwTab Typ6yEHTHOCT BO3A4YLWHOIO NoToka J1, Ha BbICOTE OCK BeTpokosieca Z Bbipa-
XalT 3aBUCUMOCTbIO:

\ O7 *hub "P” *hub 530 m
( 21 m npu zhubr 30 m 9)

OnwucaHue mogerneii ans TypGYyNeHTHOCTH B NOTOKE CO CABUIOM NPUBELEHO B NpUIoXeHun B. Micnonb3o-
BaHWe Apyrux Mmogesnei TpebyeT 060CHOBaHUS, MOCKOIbKY BbIGOP MOAENN CYLLeCTBEHHO B/IMSIET Ha BENNUYUHY
MPOEKTHbIX HArpy3o0kK (CM. npunoxeHue IN-

14
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6.3.3 OkKcTpeMasibHble pexuMbl BeTpa

6.3.3.1 O6buwue ceeageHns

JKCTpeMasibHble PeXuMbl BeTpa WCMOMb3YT A1 OnpejesieHus 3KCTpemasbHbIX Harpy3ok Ha MBIY.
3TN pexuMmbl BKAOYAKOT B Ce6A Kak NMMKOBble CKOPOCTK BeTpa Npu LITOPMeE, Tak 1 6bICTPble N3MEHEHUNS CKOPO-
CTW W HanpasJ/ieHns BeTpa.

6.3.3.2 Mogenb akcTpemanbHoli ckopocTu BeTpa (MOB)

[na ctaHfapTHbIX knaccoB MBJY akcTpemasnbHY CKOPOCTb BeTpa. Ye50, m/c. ¢ nepMofom noBTopse-
MOCTK 50 f1eT. 1 aKCTpeMasibHYyl0 CKOpOoCTb BeTpa. VeV m/c. ¢ nepnojomM NoBTOPSAEMOCTU OAUH roj onpejens-
10T No popmynam:

V.M * , (t0)

V =0.75Y. (11)
Monpaska (+ 15)" Ha KpaTKOBPEMEHHble OTK/IOHEHWS BO3AYLHOro NOTOKa OT CpefHero HanpasieHus
MOXeT He yunTbliBaTbCA.
6.3.3.3 OkcTpemanbHblli pabounii nopbiB BeTpa (IPM)
BenununHa ckopocTu NopbiBa BeTpa Ha BbICOTe Oocu BeTpokoneca. VguatN, m/c. ¢ nepnogomMm nosTopsaemo-
ctn N et ans ctaHgapTHoOro knacca MB3Y onpegensiT no chopmyne:

(12)

roe s* — cTaHAapTHOe OTK/IOHEHUE B COOTBETCTBUM ¢ chopMynoii (7);

N1, — macwTab Typ6yNeHTHOCTU B COOTBETCTBUM C hopMysoii (9):

O — pAvameTp BeTpoKoseca:
P — napameTp, npyHMMaemblii paBHbIM 4,8 A5 nepruoga NoBTOPSEMOCTY OAVH rof u 6.4 Ana nepuoga nosTopsie-
mocTu 50 rier.
CkopocTb BeTpa ¢ nepuofomMm nostopsiemocTu N feT onpegensioT no gopmyne:
¥(2)-0,37Y43031n[ ji-cos; 1-i npnOsrsT

40 = (13)

V@E@)npni<0ount>T

raoe V(z) onpegenstoT no dopmyrne (6);
T=10.5c — ana nepruoga NOBTOPSAEMOCTU OfMH rOA:
I = 14.0 c — ana nepvoga nostopsiemocTtu 50 rner.

Mpumep akcTpemanbHoro paboyero nopeisa (A/ =" ~ub = 25 m/c) NnpnuBeaEH Ha PUCYHKe 4.

Bpewmsf. c

PucyHok 4 — lMpumep akcTpeMasibHoro paéouero nopbisa (N = 1. Vhub= 25 m/c)
15
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6.3.3.4 OKcTpemasibHOe U3MeHeHne HanpasneHusa setpa (SUH)
BenuunHy 9UH BeTpa, <eN, rpag, c nepuogom nostopsemoctn N net onpeaensoT no copmyne:

(0= arctan <14)
1+0,1! —

roe 0OeWorpaHuyeH niTepsaniom (+ 180)”. rpag,;

1, — macwwTab Typ6yNeHTHOCTN B COOTBETCTBUM C BblpakeHnem (9);
D — pavawmeTp BeTpoxoneca:
p — napameTp, NPMHUMaEMbI paBHbIM 4.8 415 Nepuoaa NOBTOPSAEMOCTU OAUH oA u 6,4 ANs neprojaa nosTopsie-

mMocTu 50 rneT.

MepexoaHblil yuacToK npouecca 3KCTPEManibHOTO0 U3MEHEHUsI HanpaBeHUs ¢ NepuMoAoM NOBTOPSEMO-
ctu N net, ON(f). rpag, onpesensioT CornacHo CneayoLemMy BblpaXKeHuo:

o] anat<0
bl 0 = OSCcfJl -cos(xI/T) ana 0S/<T. (15)
=Y anat>T

roe T=6 C — NpoAoMKUTENLHOCTbL MPOLECCa IKCTPEMa/IbHOTO U3MEHEHWs HanpaBneHusi. 3Hak Heo6X0AMMO BbIGMPaTh
TaknM 06pasoM, YTO6bI Ha NePEeXoAHOM yUHacTKe BO3HUKNA CUTyaLsi HauXyALLero Harpyxenus. Mpeanonara-
eTcs, YTO B KOHLIE NpoLiecca U3MEHeHWsi HanpaB/eHNsi OHO OCTAETCA HEU3MEHHbIM.

Ha pucyHke 5 nokasaH npumep aKCTpeMasnbHOl BENUYNHbI NU3MEHEHNS HanpaB/ieHns BeTpa c Nepmoagom
nosTopsiemocTn 50 neT Ans BeTpokoneca gnametpom O =5 M ¢ BbicOTON ocn 20 M AN pa3IMUHbIX 3HAYEHWIA

Vhub- CooTBeTCTBYIOLW M MEepexofHblii npouecc Ana = 25 m/c npuBefeH Ha pUCyHke 6.
PurcyHok 5 — TMpuMep 3KCTpeMasibHO PucyHok 6 — Mpumep SNH seTpa
BE/INUYMHbI U3MEHEHUS Hanpas/ieHns (N=50.~= 25 wlc)

(N =50, D =5 m. zhut)= 20 m)

6.3.3.5 JKcTpemasbHblli KOrepeHTHbIl NnopbiB BeTpa (IKIM)
Ana ctaHpgaptHoro knacca MBJY BenuunHa 9Kl BeTpa C M3MEHEHMEM HanpaB/ieHUA BeTpa A0JKHa
6bITb NpUHATa Veg =15 m/c.
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CKopoCTb BeTpa onpefensoT no popmyne:

T ansalso
V(z. t) = V(2)+0.5V<Pl I-cos| Y \ ansiOitsT, (16)
V(z) + V"g ansal2 T

roe [ = 10 ¢ — Bpemsi HapacTaHus NopbiBa BETPa U CKOPOCTb BeTpa V(z) onpefensoT B COOTBETCTBUN C MOAE/bIO HOp-
MaJibHOro nNpodonsia ckopocTy BeTpa (cMm. chopmyny (6)]. HapacTtaHue ckopocTu BeTpa B TeueHne OKI BeTpa
nokasaHo Ha pucyHke 7 ans Vhub = 25 wm/c.

CrapocTtb BeTpa L [, bito

6.3.3.6 SKCcTpemanbHbIli KOrepeHTHbI NOpbIB C U3MeHeHneM HanpaBneHunsa seTpa (SKH)
MpepnonaraeTcs, 4TO HapacTaHue CKOPOCTU BeTpa (CM. PUCYHOK 7) MPOUCXOAUT OJHOBPEMEHHO C 13-
MeHeHneM HanpassieHusa seTpa oT 0° go 0 A rpag. BennunHy 0,%, rpag, onpegensoT no popmyne:

180" gnst <4 wmlc

Ay = a7)
vovh) nolagnadm/c575 \fel
vhub

O/HOBPEMEHHOE U3MEHEHNE HANPaB/IeHUs ONPefensiioT no opmysne:

(0} analS o
<40 = i0.5e,,[i-cos[£]J 4ns 0S 1ST. (18)
+0< onal2T

rae T =10 c — Bpemsi HapacTaHWsi CKOPOCTK BeTpa. B pacueTax UCnosb3yloT MoAeb HOPMasIbHOTO NPOMAs CKOPOCTY
BeTpa.

BennunHa nsmeHeHuns HanpasneHuns 0C?un npouecc n3meHeHusa HanpasneHna 0(0 nokasaHbl B 3aBUCU-
MocTu oT Vbub n B pyHkuumn BpemeHun gnsa Vhub = 25 m/c Ha pucyHkax 8 n 9 COOTBETCTBEHHO.
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3KH Bpaku Hon>HauwmaneNes Hatpa 00), *

cxyteTbBerp*y® * / c

PucyHok 8 — 3meHeHne HanpaBs/ieHns BeTpa PucyHok 9 — lMpumep nepexofHoro npotecca
ans OKH N3MEHeHWs HanpasiieHns BeTpa
<N=25*0

6.4 ®akTopbl OKpyXatLei cpeabl

6.4.1 O6was nupopmauuns

dakTOpbl OKPYXatklLei cpeabl BAUAIOT Ha LLe/IOCTHOCTb KOHCTPYKUMM MB3Y u ee 6e3onacHocTb. K unc-
Ny Takmx hakTopoB OTHOCATCA TemnepaTypHoe, OoTOXMMMYeckoe, KOPPO3NOHHOE, MeXaHU4yeckoe, aNeKTpu-
yeckoe v npouvie husnyeckne n pusnko-xmMmmnyeckme sosaeiicTeusi. KombrHaumsa nepeyncneHHbix akropos
MOXeT yBe/IninBaTb pesynbTupyloliee Bo3geicTame.

Mepbl N0 CHUXEHUIO BO3AelicTBMA (haKTOPOB OKPYyXatoLein cpebl A0MKHbI OblTb OTPaXeHbl B NPOEKT-
HOW gokymeHTauun. Cneagytouime dakTopbl OKpyxatLweli cpefbl 4O/DKHbI 6bITb YYTEHbI NMPY MPOEKTUPOBAHUN:
nepenajbl Temneparyp;
BNI2XHOCTb:
NAOTHOCTb BO3AyXa.
- CONlHeYHana pajuaums:
aTtmocdepHble ocaakun (4oXAb, rpag, CHer n nepa);
XUMUYECKN aKTUBHbIE BellecTBa:
3anbl/IEHHOCTb aTMocdepbl (MexaHnyeckne 4actuubl);
MOJTHUS;
celicMnyeckne nNpoLecchl;
CONIEHOCTb BOAbI.

B cnyyae Heo6Xxo0AUMOCTY AaHHbIN NepeyeHb MOXeT 6biTb paclupeH.

Ana mopckux npubpexHbix MBIY dhakTopbl okpyxatoLei cpefbl TpebyloT JONOHUTENBHOTO paccMo-
TpeHus.

KnumaTtuyeckune aktopbl, MCnosib3yemble Npyu NPOEKTUPOBaHUMN, AO/KHbI ObiTb NpeAcTaBNeHbl B BUAe
KOHKPETHbIX BE/IMYMH, NapamMeTpoB UKN yKasaHbl Npeaesbl UX AONYCTUMOTO U3MEHEHUS.

Mpwn npoekTupoBaHuy MBIY aonxHa 6biTb Takxe yyTeHa BEpPOSATHOCTb O4HOBPEMEHHOIO BO34elCTBUA
HECKOJIbKUX U3 Nepeyunc/ieHHbIX Bbllle hakTopos.

M3meHeHuna knumatnyeckux hakropos B AONYCTUMbIX Npejesnax, COOTBETCTBYOLWMUX Nepnoay nosTops-
€MOCTMN OAUH oA, He A0/KHbI Bbl3blBaTb HapyLeHWi A HOpManbHOro npouecca akcnayatauun MBIY.

JKcTpemanbHble (hakTopbl OKpyXatoleid cpefbl B COOTBETCTBUN € 6.4.3 OMKHbI 6bITb CKOMOGUHMPOBA-
Hbl C (hakTOopamMun HOpMasibHOro pexuma BeTpa B COOTBETCTBUK C 6.3.2.

6.4.2 HopmanbHble hakTopbl OKpyXatuwein cpeabl

HopmarnbHble dakTopbl OKpyxatuieil cpefbl, KOTOpble AO/MKHbI 6biTb yYTE€Hbl NPU NPOEKTUPOBAHWM,
UMeIT crieayoune BeINYnHbI:

- UHTepBaNn HOpMasibHbIX pabounx Temnepartyp ot MuHyc 10 go 40 °C;

- OTHOCUTENIbHasA B/IAXHOCTb BO3Ayxa A0 95 %;

- yuctota aTmocdepbl COOTBETCTBYET He3arpsa3HeHHoli aTmMocdepe Haj cylwell B COOTBETCTBUU C
FOCT P 51991,
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- NTHTEHCUBHOCTb COJIHEYHOW paguauun 1000 BT/m2:
- MNIOTHOCTb aTMocdepHoro Bosayxa 1,225 kr/m3.

MpumeuyaHne — B mexgyHapoaHoii npakTuke BMecto FTOCTP 51991 npumeHnstoT [2].

Ecnn npoekTUpOBL MK YKa3blBaeT A0NOIHUTE NbHbIE BHELWWHWE (haKTOPbl, TO NapameTpbl U UX BE/IUUYUHDI
[OJ/DKHbI 6bITb OTPaXeHbl B NPOEKTHOI fOKYMeHTaunn n cooTBeTcTBOBaTh Tpe6oBaHmam FOCT P 51991.

6.4.3 3kcTpeManbHble dakTOpbl OKpyXalLwein cpoabl

6.4.3.1 OCHOBHblIe NOJIOXEHUSA

Mpu npoekTupoBaHun MBIY f0/KHbI 6bITb YUYTEHbI Cnefyloline 3KCTpeMasibHble akTopbl OKpYXato-
e cpefbl: aKCTpeManbHble Nnepenagbl TeMmnepartyp, rposa, obnegeHeHune n ceiicMnyeckne nNpoueccobl.

6.4.3.2 DKcTpeMasibHble nepenagbl Temneparyp

[Ansa ctaHfapTHbIX kKnaccos MBJOY NpoOeKTHbIMU 3HAYEHUAMMN IKCTPEMAsIbHbLIX Nepenajos Temneparyp
ABNATCA UHTEPBA/bl K&K MUHUMYM OT MuUHYycC 20 go 50 °C.

6.4.3.3 MonHunesawmTa Masabix BETPO3HEepreTu4yecknx ycTaHoBOK

Ycnosusa 3aWnTel OT rPO30BbLIX pa3panos, npusefeHHble B 10.5. ABnawTCA gocTatoyHbiMn ana MBIY
HOpPManbHOro Knacca 6e30NacHoOCTy.

6.4.3.4 Tononep,

Ona MB3JY HopmanbHOro knacca faHHoe ycsioBue He paccMmaTtpuBaeTcs.

PacueT Harpy3ku oTo Nibfja NPOU3BOAUTCA Ha BCEX OTKPbITbIX yYacTKkax KOMNoHeHToB MBJY. PekomeH-
AyeTcs NMpu pacyeTax Harpy3ok oTo AbAa NpUHMMaTh TOAWMHY nbaa 30 MM 1 NnoTHOCcTb 900 kr/m3. JaHHas
cTaTuyeckan nefoBas Harpyska fo/hKHa CK1afblBaTbCA C HArpy3koli 1060BOro CONPOTUBEHNS Ha NapKoBOY-
Hyl0 cucTemy Typ6uHbl npu 3Vave.

Mpun pacyeTe HarpyxxeHnsa Ha HecyLlyl KOHCTPYKuuio MB3Y cnegyeT yunToiBaTh Harpysky oto fibga.

6.4.3.5 YyeT cCeliCMUYHOCTMN MoWagku

Ansa MBJOY HopmasnbHOro knacca flaHHoe ycsioBue He paccmatpuBaeTcs.

6.5 BnunsiHne aneKTpUYeCcKon Harpysku

6.5.1 OCHOBHble NOJIOXEHUSA

Mpu npoekTuposaHun MBIY cnepyeT yuuTbiBaTb BAUSIHUE BUAa 31€KTPUYECKOTO COeUHEHUA (dnek-
Tpuyeckas ceTb, aKKyMy/IATOPHbIe 6aTtapeun, flokanbHasa (MecTHas) ceTb U T. 4.).

6.5.2 Tun 3/1eKTPUYECKOro coeiuHeHmns

6.5.2.1 HopmasnbHble ycrnoBus

Mpu npoekTupoBaHu MB3IY f0/XHbI 6bITb PACCMOTPEHbI HOPMasibHble YC/I0BUA, U3MEHAIOWMNECH B
cnefyoumnx npegenax:

- HanpshXeHne — fonyckaeTcs OTKNOHEeHWe OT HOMUHAa/IbHOTO 3HavyeHus B npegenax (+ 10) % (B cooT-
BeTCcTBuUYU C [3]):

- yactoTa — [0NycKaeTcsi OTK/IOHEHNE OT HOMWUHA/ILHOTO 3HavyeHus B npegenax (+ 2) %:

- acMMMeTpusl HanpshxeHuini — n3MeHeHue cocTaBnsoLeli 06paTHON nocnegosatenbHOCTK a3 no oT-
HOLUEHUIO K COCTaBAlLLEel NPAMOI nocnefoBaTeNbHOCTM ha3 He AO/KHO NpeBbliwaTh 2 %;

- LMKNbl aBTOMATUYECKOro NOBTOPHOTO BK/IIOYEHUS — Nepuoj Lunkia nepsoro asToMmaTn4yeckoro nosTop-
Horo BkntyeHunsa ot 0,2 o 5 ¢, BToporo — o1 10 go 90 c;

- MPOCTON — KOJINYECTBO OTK/IOYEHUI OT ceTu — cnefyeT NPUHATL paBHbIM 20 4 B rof. HopmasbHbIM
cnepyet cynTaTb OTKAOYEHUE [0 24 u.

6.5.2.2 SKcTpemanbHble ycnosusa

Mpu npoekTuposaHut MBIY [OMXKHbI 6bITb YYTEHbI 3KCTPEMasIbHbIE YCN0BUSA, KOTOPbIE JO/IKHbLI Haxo-
AnTbCA B cneaywunx npegenax:

- HanpshXeHne — gonyckaeTcs OTKNOHEHWe OT HOMUHaNbLHOro 3HavyeHus B npegenax (+ 20) %;

- yactoTa — A0nyckaeTcs OTK/IOHEHWE OT HOMUHAa/ILHOTO 3HavyeHuns B npegenax (x 10) %;

- acUMMeTpUSA HanpsHKeHWn — n3meHeHne cocTaBnsAlLW el o6paTHoi nocnegoBaTenbHOCTM a3 no oT-
HOLUEHUIO K cCOCTaBMAoL e NPAMOIA nocnefoBaTelbHOCTU ha3 He A0/KHO npesbiwaTh 15 %;

- OTK/IIOYEHUA C NMEPUOAOM NOBTOPAEMOCTN OAUH pa3 B HeAesio.

6.5.3 BAnAHWe MeCTHOI Harpy3ku (M1n nokanbHON ceTn)

6.5.3.1 AKKymynaTopHble 6atapeu

MBQ3Y pgomxHa paboTaTb BO BCeM fnana3oHe HanpskeHUs akkyMynaToOpHbIx 6aTapeii: AnanasoH Hanps-
XeHua — oT MuHyc 15 10 30 % OT HOMWHaNbLHOIO HanpsaxeHusa (Hanpumep. 12 B. 24 B.36 Bu 1. 4.) Ha 5 %
BbILLE W HWXE HACTpPOeK KOHTposepa 3apsja.
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6.5.3.2 MecTHasa (nokanbHas) ceTb

MapameTpbl NOAKTUYEHHON K MECTHOW (1oKkanbHOW) ceTn MB3Y. aBnsiowMecsi HOpMasbHbIMU, JOMKHbI
HaxoAUTbLCA B CefylowWwunx npegenax:

- HanpsXxeHne — HOMWHaNbHOe 3HayeHune (+ 15) %;

- yacTtoTa — HOMUHa/bHOe 3HauvyeHue (x 5) .

7 npOGKTI/IpOBaHI/Ie KOHCTPYKUMNN MaJlbIX BETPOIHEPIrEeTUHECKNX YCTAaHOBOK

7.1 OCHOBHblIe NOMIOXEHUS

Mpn NpoekTMpoBaHUN KOHCTPYKLUM MBIY f0mxHbI 6bITb 06ecneveHbl TpebyeMblii ypoBeHb 6e3onacHo-
CTU. LLe/IOCTHOCTb KOHCTPYKUUWU U NMPOYHOCTL ee HecyLlnx 3/IeMeHTOB B 3afaHHOM Auana3oHe Harpysok. [ns
NnoATBEPXAEHNS KOHCTPYKTUBHON LenocTHocTM MBJOY n obecneyeHns 3afaHHOrO ypoBHSA ee HafeXHocTu
[o/KHa 6bITb NPOBEpPEHa pacyeTaMmu U/MAN UCNbITAHUAMMN NpefiesibHas U ycTanocTHas NPoYHOCTU 3/IEMEHTOB
KOHCTPYKLMW.

Mpu pacueTa KOHCTPyKUuii cnegyeT yunThiBaTb Tpebosanna FOCT 27.301.

MpumeyaHue — B MexayHapoAHOI NpakTUWKE NpU pacyeTe KOHCTPYKLUUii NpuMeHsitoT [1].

7.2 MeTop npoekTMpoBaHus

Bepudunkaynio NPOEKTHbIX AaHHbIX KOHCTPYKUn MB3IY pekomeHAyeTca BbINONHATbL pacyeTamu u/mnm
NCNbITAHNAMU.

CyLl,ecTBYIOT TPU MeToAa onpefesnieHns NpoeKkTHbIX Harpy3ok Ha MB3Y:

- YyNpouw,eHHbI meTog (cm. 7.4);

- aspoysipyroe mogenvposaHue (CM. 7.5);

- UCMbITAHWUA HA MEXaHWYEeCKY0 NPOYHOCTbL (CM. 7.6).

7.3 Harpyskun v BapuaHTbl Harpysok

Harpysku, onucaHHble B 7.3.1— 7.3.5. O0/1KHbI 6bITb pACCMOTPEHbI MPY NPOEKTUPOBAHUN.

7.3.1 T'paBUTaLNOHHbIE U UHEPLUOHHBIE HArpy3Ku

FpaBUTaLMOHHbIE Y MHEPLNOHHbIE HArpy3kn — 3TO cTaTUYeCcKkne N AuHaMuyeckne Harpysku, feicTByio-
WMe Ha 3N1eMeHTbl KOHCTPYKUMM MB3Y n Bo3HuKaloWwme B pe3ynbTare BUGpauny, BpaleHns, 4eiicTBus cubl
TSXKECTU U CelicMUYeCcKoil akTUBHOCTU (MM ABUXKEHUS OMOPHOI KOHCTPYKLUUN).

Oco6oe BHUMaHue cnegyeTt 06paTuTb Ha Bubpaumuto camoli MBIY.

7.3.2 AapoanHammnyeckme Harpysku

A3pognHamMuyeckme Harpyskm — 3TO CTaTUyeckne U fuHaMuyecKkue Harpysku, KoTopble Bbl3BaHbl 06-
TeKkaHueM BO3AYLIHbIM MOTOKOM NOABWMXHbLIX U HENOABWMXHbLIX YacTeil MB3Y (B T. u. 6awHn n pyHaameHTa) u
CUNOBbLIM B3aMMoelicTBMEM BO3AYLIHOINO NOTOKA C HUMMU.

Mpouecc o6TekaHns BO3AYLWHbIM NOTOKOM 3aBUCUT OT YacTOThbl BpalieHWs BeTpokoneca; cpeAHeli CKo-
poCcTV BO3AYLWHOrO MOTOKa, MpOTeKalLlero yepes ometaemy naowagb BEeTPOKONECOM; TypOyneHTHOCTH;
NNOTHOCTW BO3AyXa; asapoAnHamuyecknx npodunein nonacteil n nx B3aMmMoaelicTBnA ¢ BO34YLWHbIM NOTOKOM,
BK/toyas aspoynpyrue addekTbl.

7.3.3 dKcnayatalMoOHHbIE Harpysku

JKcnnyaTaunMoHHble Harpysku BO3HMKalT B npouecce pa6oTel MB3Y BcnefcTsne ynpaBnstoLimx BO3-
[eNCcTBUA Ha anemMeHTbl U cucteMbl MB3Y. OHU BO3HUMKAIOT BCNEACTBUME U3MEHEHUA pexuma BeTpa, B Npo-
Lecce perynmpoBaHusa 4acToTbl BpalleHuss BEeTpOKosieca. BO BpeMs Nycka 1M oCTaHOBa BeTPOKOsieca. a Takke
BK/IIOYEHUA 1 BbIK/TIOYEHNA TeHepaTopa u p.

7.3.4 NMpoune BNUAbI Harpysok

B pacueTtax fA0/KHbl OblITb TAKXE YYTEHbl Harpy3ku, ecsin oOHW 0B6YyC/I0B/IEHBI OCOOLIMU YCIOBUAMU 3IKC-
nnyatayum MBQJY: Hanpumep, Harpys3kum oT BOSH (418 MBJY. pa3melleHHbIX B MOpe), aspofuHamMmuyeckoro
cnepa, ygapHole, nefoBble; Harpysku, BO3HuKalLWme Npu TpaHCNoOpTUPOBaHUN, YCTaHOBKE, MOHTaxe, 06cny-
XVWBaHUN U peMoHTe MBJY.

7.3.5 Harpyskn Ha KOHCTpyKkuuio MB3Y

Mpn npoekTnpoBaHun MB3IY Heo6Xx0ANMO paccMOTpeTb BCe Hanbosnee BaxHble NPOEKTHble cuTyauuu,
KOTOpble BO3HWKAKT B NpoLLecce XNU3HeHHOoro umukna MB3Y.
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BapunaHTbl HarpyxeHus fo/kHbl 6bITb OnpeAeneHbl KOMOUHVPOBaHWEM CO6bLITUIA, BO3HMKAOLWKNX B NPO-
Lecce akcnayatauun MBIY (Mnm npoymnx cutyauuii, KOTOpble BO3HMKAIOT, HanpuMmep, Bo BpemMs c60pku, BO3-
BeJEHUS UMK TEXHNYECKOro obcnyxunsanna MB3IY). c hakTtopamu okpyxatolLieii cpeapi.

Bce BapuaHTbl HarpyxeHus, oxuaemMble C 4OCTATOYHON CTeneHblo BEPOSATHOCTMW, AO/KHbI GbiTb pac-
CMOTpEeHbl COBMECTHO C (DYHKLIMOHMPOBAHMEM CUCTEMbI YNpaBAEHUA U 3aLUTbI.

MpoekTHble BapMaHTbl Harpy>XeHus, ncnosb3ylowmecs 419 NPOBEPKN CTPYKTYPHOI LienocTHoCcTn MB3Y,
[OJ/DKHbI 6bITb pacCcUMTaHbl HA OCHOBE KOMBUHMPOBAHMS:

- paboTbl MB3Y 6e3 aBapuii B HOpMasibHbIX YC/I0BUAX:

- pa6oTbl MB3Y 6e3 aBapuii B aKCTPEMasIbHbIX YCNOBUSIX;

- aBapuiiHoii pa6oTbl MBOY B COOTBETCTBYIOLLUX 3KCTPEMA/bHbBIX YCN0BUAX;

- TPAHCNOPTUPOBAHUSA, YCTAHOBKM U 06CNYXNBAHNA B COOTBETCTBYIOLLNX 3KCTPEMasbHbIX YCN0BUAX.

Ecnn cywecTByeT B3aMMOCBA3b MeXAy 3KCTPeMasibHbIMU (hakTopamMy BHELIHel cpefbl W cuTyauusamm
oTKasa, TO KOMOGMHaLMA 3TUX ABYX COObITUI [O/MKHA pacCMaTpuBaTbCA Kak peasbHblii MPOEKTHbIN BapuaHT
HarpyxeHus n aonxHa 6blTb y4TeHa B pacyeTax.

Kaxpgas npoektHas cutyauus TpebyeT pacCMOTPEHUSA HECKO/IbKUX BApUaHTOB pacyeTHOro HarpyxeHus.
MuHMManbHoe KO/MYeCTBO pacyeTHbIX BapMaHTOB HarpyxeHus npusefeHo B Tabnuue 2 (Tabnuua 4 Takke
[o/KHa 6bITb NPUHATA BO BHMMaHue). B aTux Tabnuuax BapuaHTbl pacyeTHOro HarpyXxeHus onpejeneHs Ans
KaX[oi NMpoekTHO cuTyauun B COOTBETCTBUM C pexvmMamu BeTpa, 3/IeKTPUUECKUMU Harpys3kamu n npounmu
hakTopamu BHelLHel cpegbl.

Mpu BbIYNCIEHNN HArPY3KM Ha KOHCTPYKLUIO CefyeT Takxe yunTbiBaTb napameTpbl (hakTopsbl), BAUSAIO-
e Ha 6e3onacHoe MYHKUMOHUPOBaHNE MBJIY, HO He OTCNeXMBaeMble cUCTEMaMUN yNpaBieHNsa U 3alUThbl:
Hanpumep, 3akpyunBaHue kabeneii, BW6paLmnio, CKOPOCTb BpalleHus potopa u T. 4.

7.4 YnpouweHHbIn meTog pacyeTa

7.4.1 OCHOBHble NOJIOXEHNSA

PacueT Harpy3ok no afieMeHTapHbIM ypaBHEHUAM gonyckaetca na MB3Y co cnegyowmnmMmm KOHCTPYK-
TUBHBIMU OCOBGEHHOCTAMMK:

- HaJnume ropu3oHTaNbHOI OCK BpaLLEeHUs;

- KONMyecTBO flonacTeii gse n 6onee;

- KOHCO/IbHbIE loNacTu;

- KecTkaa BTyska (HebanaHcupylowasa uan WwapHMpHas BTy/Ka).

Ona ppyrux koHdurypauuii MB3Y ana pacuyeTa Harpy3ok cnegyeT NPUMEHATb aspoynpyroe Mo-
nenuposaHue (cM. 7.5) nan NpoBOAMTb WUCMbITAHUA HA MEXaHWYECKYl0 MPOYHOCTb (M3MepeHue Harpysok)
(cm. 7.6).

B npunoxeHun E npueefeHbl 3aeMeHTapHble YypaBHEHUA 418 pacyeTa Harpy3ok Npu pasHbliX NPOeKTHbIX
cuTyaumax.

[na pacyeTa Harpysok yrnpoweHHbIM METOAOM HEOBXOAUMbI CriefylolWne NPOeKTHbIe AaHHbIE:

- yacToTa BpalieHnsa seTpokoneca ndesign,

- ckopocTb BeTpa Vdesign,

- KpYTALWMA MOMeHT Qdestgn;

- yrfioBasi CKOpOCTb BpalleHns <o/aw max;

- MakcumasnbHas yacToTa BpalleHus BeTpokoseca nrax

KoadhpnuymeHT 6bICTPOXOAHOCTM ONpeaeniaoT No caeayowmum opmynam.

(19)

2rn_nn
-60-30

(20)

Buabl Harpysok, BblYUCASieMble N0 3/1eMEeHTapHbIM hopMynam, NpeAcTaBieHbl B Tabnuue 2.

B Tabnuue 2 AN Kaxaoro c/iyyas pacyeTHON Harpysku ycTaHOB/IEH COOTBETCTBYIOW NI BapuaHT pac-
yeTa. 0603HAYEHHbI GyKBaMU «¥Y» U «[M». «¥Y» OTHOCUTCS K CNy4YasM YCTanoCTHOIO Harpyxeuus u 060-
3HauaeT pacyeT Ha YCTaNOCTHYI0 NPOYHOCTb. «[» OTHOCKUTCA K pacyetam Mo npefesbHbiM Harpyskam u
CBSi3aH C NPOYHOCTHLIMU XapakTepucTukamu matepuanos, AgedopMauusiMu, YCTONUMBOCTLIO 3/1EMEHTOB
KOHCTPYKL WU,
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Ta6nunuya 2— BapuaHTbl pacieTHOro HarpyXeHus B ynpoLLeHHOM MeTofe

Mpoekrnasn cutyauys Bug, Harpy»xeHua Pexxim BapvaHT MprmevaHvie
BeTpa pacyeta
BblpaboTka anexTposHep- A HopmanbHas pabota Yy
mn
B YcraHoska MB3JY Ha Vhitb~"design n
BeTep
C  ToBOpPOT C OTK/IOHEHU- Ahub~"design n
eMm (paccorsiacosaHue,
oLun6Ka)
D MakcumasnbHasn yaap- W  2,5vaM n BeTtpokoneco BpaLia-
Has Harpyska eTCsl. HO MOXET 6bITb
OCTaHOB/IEHO WN
MOXeT BMbpuposaTb
BblpaboTka 3/1eKkTpoaHep- E MakcumasibHas n
TN B COYETAHUMN C OTKA30M CKOPOCTb BpaLleHns
BETpoKosieca
F KopoTKOB 3amblkaHne Ahub~"design n
HopmasibHbIit ocTaHoB G Otk/oYeHmre (Topmo- f "design n MakcumanbHbIi
XeHue) KPYTALLMIA MOMEHT
KOPOTKOrO 3aMblKaHus
reHeparopa
MapkoBka (6e3seTpre wm H MpocrToii ¢ BeTpoBoOii W2reSO n
0CTaHOB) Harpy3Koii
MapkoBka, MakcvmasibHas 1 BeTpoBas Harpyska n Cawmas Hebnaronpu-
Harpyska C MakCUMasibHbIM ATHaA Harpyska Ha
prckom MB3Y
TpaHcnopTupoBaHue, cbop-  J Onpepensetca npo- n
Ka. TeXHU4eckoe 06CTyXu- EKTVPOBLLIMKOM

BaHMe U pemMoHT

B cnyyae Heo6X04MMOCTU flaHHbIl NepeyeHb MOXeT 6biTh pacLuvpeH.

7.4.2 BapuaHT Harpyskm A «<HopmanbHas pa6oTta»

BapuaHT Harpyskn A «HopmasnbHaa pabota» — ycTasniocTHasa Harpyska. B npouecce npoektuposaHus
[O/MKHbI 6bITb PACCMOTPEHbI MakCMMasibHble 3HaYeHUs CKOPOCTU BeTpa W3 AManas3oHOB, YCTAHOB/IEHHbIX B
Tabnuue 4. npuBoAsLLMEe K CAMOMY ONMacHOMY C/yyatl HarpyxeHusa nonactei n sana MB3Y.

MpoekTHaa ycTanocTHaa Harpyska Ha sionactu MB3Y gomxHa Bkao4vaTb B ce65 Kak MUHUMYM pacyeTbl
3KCTpPeMasibHbIX 3HAYEHU LLeHTPOGEXHOW Harpysku felicTBylolleil Ha oCHOBaHuWe nonacTu, u nsrnbato-

\viys) MO 3aBUCUMOCTAM:

AF, = 2T IA4W~ nnln _ (21)
AY.= % ~ 201.07. (22)
av— o 23)

MpoekTHaa ycTanocTHasa Harpyska Ha Bas BeTpOKOoJsieca paccUnTbiBaeTCAa B MeCTe pacnosoxeHus nep-
BOr0O NoAWUNHNKA (6nnxkaiileM K BeTPOKonecy) 1 ABnseTca kombuHaumneli oceBoii Harpy3kmn (AFx.st>aft), kpyTa-
wero momeHTa (Mx shaft) u cymmapHoro nsrnbéatuero momeHta {Mshafl). PacueTbl NpoBOASAT NO 3@aBUCMOCTAM:
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AF., (24)

N4 —v=QA"+2m ge,, (25)
ft

Iv.™ =2mgLnt—05,.7,. (26)

rae B, pekoMeHayeTca npuHumMmatb 0.005R, ecnn nHoe 3HayeHve He YKa3aHo B I'IpoeKTHOI7I AOKYyMEeHTaLunn.

7.4.3 BapwuaHT Harpy3ku B «YcTtaHoBka MBJY Ha BeTep»

MpepenbHble Harpy3kn (rMpockonmMyeckne cusbl 1 MOMEHTbI) ONpeaensanTca B NPeanonoXeHun ux no-
ABNEHNA NPU MaKCUMasbHOM 3HAYeHUW Yr0BOW CKOPOCTM <yawmax. cooTBeTCTBYtoLLeli nrfesion-

Ana MB3Y c naccuBHOI CUCTEMOI OpMeHTaunn Ha BeTep MakCMMasibHOe 3HayeHue YrioBoli CKOpocTH
onpefenseTcsa no 3aBMCUMOCTU:

“yw.max =3 - 0.01 «(xR2- 2). 27)

Onsa Bcex MB3Y ¢ nnowagblo oMeTaHna MeHblle 2 M2 MakcumMasibHas yrsosas CKOPOCTb BpalleHus
npuHumaetcs 3 pag/c.

Ons MBJY ¢ akTMBHOI CUCTEMOII OpMEHTaLUN Ha BEeTep MakCumasibHas yrinoBas CKOpPOCTb onpenens-
eTCcs Npu HOopManbHbIX BeTpax. Ecnu gonyckaetca pa6ota MBJOY npu akcTpemasbHbiX CKOPOCTAX BeTpa, TO
MakcumasnbHast CKOpOCTb BPaLeHNsa f0/KHA OblTb U3MEpPeHa npu 3TUX YCNOBUAX.

Harpysky, BO3HMKalOLLYyl0 OT n3rnbatLiero MmomeHTa nonacteii MyB, onpegensioT no dopmyne:

Mn =TM.ACN.Yun* - +—JT. (28)
roe [Fx.shaft onpegensietca no dopmyne (24).
M3rmbawuwmii MomeHT ocu Bana Mthon 3aBMcUT OT Konu4vecTBa nonacTteii MB3Y n paccuntbiBaeTcs no

cnepyowum opmynam:
- ANSA ABYX/I0NAaCTHOro BETpOKosieca:

yn., =4"> |, +T&-»+ ; (29)
- ANs Tpex- unu 6onee nonacTHoro BetTpokosieca Mshattonpesgensietca no hopmyne.
Yx* =Bo>,<d/+T.4U +—A F . (30)

7.4.4 BapwuaHT Harpy3ku C «oBOpPOT C OTK/IOHEHMEM (paccornacoBaHune, ownbka)»

Bce MBJY paboTaloT C HEKOTOPbIM OTK/IOHEHMEM (oW KbKoli) noBopoTa. onycTUMO OTKNoOHeHUe (OWKn6-
ka) B 30°.

N3rnbatwmnini MOMeHT, Bbi3BaHHbI OTKNOHEHNEM (OWMBKOA) NoBOpPOTa BbIYUCAAKT No hopmyne:

C RWymv 3 (31)

rae C/Tasi— KoagphULMEHT NOLBLEMHOI CU/bl, KOTOPbIV MPY OTCYTCTBUM AAHHbLIX clegyeT npuHuMaTh 2.0.

7.4.5 BapwuaHT Harpy3km O «MakcumMmanbHaa yaapHas Harpyska»
MB3Y moxeT nogsepratbCs BbICOKUM YyAapHbIM Harpy3kam oT potopa. OceBasi Harpy3ka felicTByeT
napansiefibHo OCv Bana, U ee MakCumasibHOe 3HavyeHue BbIYNCAAIT No PopMye:

n=C,3,125p O /1 *. (32)
raoe CT— Hadyy304HbIA ko3dhdMLMEHT, paBHbIii 0.5.
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7.4.6 BapuaHT Harpy3kun E «MakcumanbHaa CKOpOCTb BpalleHusa BeTpokoneca»
LleHTpo6exHyo Harpysky B OCHOBaHMM BeTpokoneca FzB n usrnbawowmii MomeHT Ha ocu Bana Mshafv
Bbl3BaHHbIE LEHTPOBGEXHbIMW CUNaMn U HecbanaHCUMPOBAHHOCTbLIO BETPOKOIECA. ONpeaenstoT no hopmynam:

F.B=mtMx,,R ,ae (33)

= WA . (34)

rae «pTax = (ORJ nrtax onpeaensior B COOTBETCTBMM C 9.2.4.

7.4.7 BapwuaHT Harpy3kn F «KopoTkoe 3amMblkaHune»
B cnyyae KOpOTKOro 3aMblkaHWA B reHepaTope Ha Basy BeTpokoJsieca cosgaetcs 60nbloli oceBoli MO-
MEHT 13-3a TOKOB KOPOTKOTO 3aMblkaHUsl Ha reHeparTope, KOTopblii onpesfenstoT no dopmyne:

W 35>

roe G — ko3adhhULMEeHT KOPOTKOro 3amblKaHUs, KOTOPbI MPY OTCYTCTBUM AaHHbIX ciefyeT NPUHUMATh paBHbIM 2.0.
N3rnbarmnin MOMEHT Ha KOHLe ionacTu onpeaensaiT no gopmyne:

M =I*€=" =m (36)
B

7.4.8 BapuaHT Harpy3km G «HopmanbHblIi 0CTaHOB»

Ana MB3Y c mexaHW4ecKol Uan 3neKTpuyeckoit CUCTEMOM TOPMOXEHNSA MOMEHT TOPMOXEHUSA A0/KEH
6bITb 60/1blIE MakCMMabHOTro NPUBOAHOTO MOMeHTa (MpuBogswero MB3Y B ABnxeHne). MOMEHT TOpMOXe-
HUSA Mb,ake. M3MepeHHbI BO BPEMSA UCMNbITAHUA WA pacCHMTaHHbIA, AO/KEH ObITb YYTEH B MPOEKTHbIX pac-
yeTax Masbix MB3Y. MakcumanbHbli KPYTAWMUA MOMEHT Ha Basy CKaagblBaeTcs U3 MOMEHTa TOPMOXEeHUS
N MPOEKTHOro KpyTALLero MoMeHTa (nmpegnonaraeTcsi, YTO Hayano0 TOPMOXEHUSA COOTBETCTBYET MPOEKTHOMY
KPYTALLEMY MOMEHTY):

Mx-BLW = M broke * Odesign- ]7)
Mpun BbICOKOI CKOPOCTM Basa B MOMEHT TOPMOXEHUSA 3HauyeHne Mbigke cnegyeT YMHOXUTb Ha COOTBET-
CTBYH LM KO3 PUUNEHT NepesaToyHOro MexaHmsma (TpaHcMuccum Unn peaykropa), KoTopblii peKkoMeHay-
eTcsl MPUHATbL PaBHLIM 2 NPU OTCYTCTBUU 6ONEe TOUHbIX 3HAUYEHUIA.
HarpyxeHue nonacteli MB3Y BO BpeMs TOPMOXEHUSA 3aBUCUT OT KPYTSALLETO MOMEHTa Ha Bany u co6-
CTBEHHOI Macchbl ionacTeil:

M.
4 .= =-m»9R~ (38)

roe — KpyTALWMIA MOMEHT Ha Bavly, onpegensiemblii no oopmyne (37).

7.4.9 BapuaHT Harpyskn H «lMapkoBka»

[AnAa aToro BapuaHTa Harpyskyu MB3Y ocTaHoBNeHa HOpManbHbiM 06pa3omMm. Harpysku Ha OTKpbITbie (He-
3alnieHHble) yactu MB3Y A0/MKHbI BIYUCAATLCSA, UCXOAA U3 3KCTPeMasibHOM CKOpoCcTH BeTpa (OCpeAHeH-
HOWi 3a 3 ¢) c nepnogom nosTopsemocTn 50 neT cornacHo 6.3.3.2.

MN3rnbatLmii MOMeHT Ha KoHue nonactn MB3Y B cOCTOSAHUM NapKOBKW, KOTOPbI NPEBOCXOANT TOPMO3-
HOIi. onpegensT no dpopmyne:

0S)

roe Cd  — koadhchpuymeHT N1060BOro CONPOTUBEHUS, PaBHbliA 1.5:
AcxcyB— nnowaab nonacrei.

[Ons MB3Y, y KOTOpbIX BETPOKOJ/IECO BpaliaeTcs CO CKOpOCTbi YB50, nogbeMHblli koadhuuneHT C, Tax
BO3HWMKHET Ha OA4HOI 13 nonacTell BeTpokoseca U3-3a U3SMeHeHUa HanpasaeHusa setpa. Marnbawowmnin MomeHT
OCHOBaHWA nonacTn onpeaensaT no gopmyne:

(40)
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Ecnun HeT gaHHbIX gnsa C/Tax, TO ero 3HayeHue npuHuMmaeTca pasHbiM 2.0.
Ons MBJQY B coCcTOSSHMMN'MAapKOBKM OCeBas Harpyska BblUMCASAOT No oopmyne:

(41)
[ns Bpaliatolierocs BETPOKo/ieca 0CEBYIO HArpy3ky BblUUCASIOT No popmyne:
=0N7BA" (42)
rae — OTHOLUEHME OKPYXHOI CKOpOCTH K V A . KOTOPOEe NPUGAN3UTENILHO PABHO
K., = (43)
30Y,,

MakcumasnbHblil n3rnbarWwmnin MOMeHT BallHN BbIYNCASIETCA C YY4€TOM OCeBOW CW/bl NO O4HOWN 13 chop-
Myn (41) n (42) (3aBUCUT OT KOHCTPYKLMKN TYpOUHbI). Takxke crefyeTt yynTbiBaTb CUY TOPMOXEHUSA U NOAb-
eMHYI0 cuny Ha ballHe 1 roHfone, pacyeT KOTOPbIX MPOM3BOAAT N0 chopmyne:

Fr=C,xNe uA (44)

roe C[ — koadhdpmumeHT cunbl (CM. Tabnuuy 3);
— yYacTb OMeTaeMoii naowaan BeTpokoseca. CNpoeuupoBaHHas Ha NOBEPXHOCTb, MepneHAnKyNApHY0 Ha-
npasfieHunto BeTpa.

Ona cBobofHO cTofAleil 6alHM MakCUMasbHbIi M3rnbalwnii MOMEHT BO3AeliCTBYeT Ha OCHOBaHue
6alHn. [ns 6alHn C OTTAXKAMW MaKkCUManbHbIl n3rnbawLwmii MOMeHT b6yaeT BO3felicTBOBaTb Ha BEpxHue
coefluHNUTE bHbIE TPOCHI.

Takxe He06X04MMO paccunTaTb Harpy3kn Ha OTAeslbHble 3/IEMEHTLI lonacTu, Basia u 6allHu.

7.4.10 BapwuaHT Harpysku / «llapkoBka, MakcumasibHas Harpyska»

Mpu nonomke B NOBOPOTHOM MexaHu3Me MB3Y moxeT nogsepraTbCa 3HauYMTE/IbHbIM Harpyskam oT Be-
Tpa C pas/iMyHbIX HanpasfieHuii. M03TOMy B NPOEKTHbIX Lenax Cusbl, BO3AeiCTBYOLWME Ha IonacTu, roHgony,
6allHI0 1 XBOCT (€CNU OH MMeeTcs), AO0/KHbI ObiTh BbIYNCIEHbI AN BCeX BO3MOXHbIX BO3eNCTBUIA, BKIOYas
BETPOBYIO HArpysky cnepegun, c60ky unm c3agm seTpokoseca.

Harpyska Ha kax/bli/i KOMNOHEHT onpefenaT no hopmyne:

(45)

rae Cf  — koadhpuLUMEHT cu/bl, BO3HMKAIOLEN NP TOPMOXEHUN NN PACKPYTKe:

Apro; — yacTb omeTaemoil naowaan (Npu camMom XyAlweM pexumMe), cCoOoTBeTCTBYOWan Ko3adhuLUNeHTy cunbl. 4ns
HeobTekaeMbIX JOpM (Hampumep, yribl TOHAOMbI UKW CEKLUU GalHu) NpoekumMn naowagein AO/MKHbI ObiTb
nepneHAnKyNsipHbl HanpasfeHnto BeTpa. N5 aspoAnHaMmyeckmx )opm ata NOBEPXHOCTb A0/MKHA BbITb 06-
Tekaemoli.

Ta6nunuya 3 — KoacpduuymeHTsl cunol C,

0] 0 O 3 n Y
XapakTepHas gnuHa < 0,1 m 1.3 13 15 15 15 2.0
XapaktepHaa gnvHa > 0.1 m 0.7 1.2 15 15 15 2.0
7.4.11 BapuaHT Harpyskm J «TpaHcnopTupoBaHue, cbopka, TexHUUYeckoe ob6CNyxXumBaHue n pe-

MOHT»

MpounssoauTenb AO/KEH yYnTbiBaTb BCe HArpy3kn Ha MB3Y n ee KOMNOHEHTbI Npu TpaHcnopTuposa-
HUK, c6opke, TeXHNYECKOM 06CNyXnBaHUM n pemoHTe MB3Y. Takumu Harpyskamu mMoryT 6biTb crefgytolime
Harpysku:
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- rpaBuUTaLMOHHbIE Harpy3km Ha MB3Y npu ee TpaHCNOpPTUPOBaHUN B NOJIOXEHUUN, OT/INYHOM OT BEPTU-
KanbHOro;

- Harpysku, Bbi3BaHHble CNEeLTEeXHWNKOW N MHCTPYMeHTamu BO BpeMs cb6opkn MBIY;

- BETPOBble Harpy3ku Bo Bpems c6opkn MBIY;

- Harpysku Bo BpeMs yCcTaHOBKM MBJY Ha (hyHAaMEHT;

- Harpysku npu HaknoHe 6alHn BO BpeMs yCcTaHOBKM MBJY;

- Harpy3kun Ha OMOPHYI KOHCTPYKLIMIO BO BPEMS YCTAHOBKM Ha Hee.

B kauyecTBe npuMepa MOXHO NPUBECTU ypaBHEHWE ANA BbIYNC/IEHNS HArpy3okK nNpy HaknoHe GaluHu

(46)

rae Mlevrcf  — usrnbarowmii MOMeEHT 6allHK B TOYKe KpenaeHns NoAbeMHON YCTaHOBKY;
— CymmapHas macca roHAonbl 1 BeTpokKoneca, Kr;
— Macca yacTy 6alHn Mexay TOUKOin noAbemMa 1 BepLIHOW GallHu, Kr;
— paccTosiHie MeXAy NoAbeMHON TOUYKON 1 BEPLINHON GallHu, M.

®opmyna (46) ocHOBaHa Ha creAylLWnX 4ONYLLEeHNAX:

- AMHAMUWYEeCKUA KO3 PULNEHT yCuneHns, pasBHblil 2;

- LLeHTp mMacc 6alHn HaxXoAUTCS Ha OCKU BETPOKO/eca;

- MaKCMMaJsibHblii U3rM6alLnii MOMEHT BO3HMKAET Torga, korga 6alHsa Haxo4uTCcs B rOPU3OHTaNIbHOM
NOJIOXEeHUH.

7.5 Ajspoyspyroe mogenmpoBsaHune

7.5.1 OCHOBHble NONOXEHNA

B HacTosueM pa3sgesie onucaHbl BapuaHTbl pacyeTHOro HarpyxeHuna MB3Y 1 ycTaHOB/IEHO MUHUMaASb-
HOe KO/IMYecTBO BapMaHTOB NPOEKTHbIX ClyYaeB Harpysku (CM. Tabnuuy 4), koTopble AO/KHbI 6biTb paccMo-
TPEHbI NPy asapoynpyrom MoAennpoBaHum.

B Tabnuue 4 BapmaHTbl pacyeTHOro HarpyxeHus onpegeneHsl A5 KaXA0N NPOeKTHOI cuTyauum B COOT-
BETCTBMMW C peXMMamu BeTpa, 3M1EKTPUYECKNUMUN Harpy3kamMu 1n npoummn chaktopamu BHelHel cpeabl. B npo-
Llecce NPOeKTUPOBaHUSA [O/KHbI 6bITb PACCMOTPEHbI CKOPOCTW BETpa M3 AMana3oHOoB, YCTaAHOB/IEHHbIX B Ta-
6nvue 4. npuBoAsALLME K CAMOMY OMAacCHOMY Ciydatk HarpyxeHus MBIY.

Ona MB3Y. umetoLeii KOHCTPYKTUBHbIE OCOGEHHOCTH, B Lenax obecneyeHns LeNOCTHOCTU KOHCTPYKL MK
[O/IKHbBI BbITb PACCMOTPEHbI COOTBETCTBYOLNE Clydan NMPOEKTHOrO HarpyxeHus.

B Tabnuue 4 gna Kaxporo criyvas pacyeTHON Harpysku yCTaHOBJIEH COOTBETCTBYIOLWMIA BUA pacueTa,
0603HaYeHHbIN BYKBOW «¥Y» Unn «l». «¥Y» OTHOCUTCA K CAyYasaM YCTanoOCTHOIO HarpyxeHus u obo3HauvaeT
pacyeT Ha yCTas/IOCTHYI MPOYHOCTb. «[1» OTHOCUTCSA K pacyeTaM No npefesibHbIM Harpyskam u cBsidaH C npou-
HOCTHbIMW XapakTepucTukaMmu matepuanos, gedopmalnsimmn, yCTORYNBOCTLIO 3/1IEMEHTOB KOHCTPYKL UK.

7.5.2 NpoeKTHble cayYan Harpy3knm 3/1eMeHTOB KOHCTPYKL MKW ManblX BETPO3IHEpPreTuyecknx ycra-
HOBOK Npu BbipaboTke anekTpoaHeprun (MCH 1.1—1.5)

B faHHOW NpoeKTHOM cuTyaumm paccmatprvBaeTcs cneayowmii pexum: BeTpokoaeco spawjaeTtca. MB3Y
paboTaeT 1 NoAklOYEHA K 3/IeKTPUYECKOll Harpyske. B pacueTHoll cxeme crnegyeT yyecTb gucbanaHc BeTpo-
Koneca. MakcumanbHbIl guc6anaHc maccbl BeTpokosieca 1 aspoAnHaMuyeckas HeypaBHOBELIEHHOCTb (Ha-
npumep, war nonacTei n pasnmune Ux yrnos NoBOpoTa), ykazaHHble NPON3BOAUTENEM, JO/KHBI OblTh YYTEHbI
npu pacyeTtax.

Mpu pacyeTax akcnayaTaluMOHHbIX Harpy3oK AO/KHbl 6bITb NPUHATLI BO BHUMaHWEe U OTpaxXeHbl B pac-
yeTax OTK/IOHEHUS OT ONTUMasIbHbIX TEOPETUYECKUX IKCNyaTalMOHHbIX CUTyaLunii; HanpuMmep, paccoriaco-
BaHWe Yr/oB yCTAHOBKM Ha BeTep W OWMNGKN CUCTEMbl YyNPaBAEHUS MPU BbIMOTHEHUN (PYHKLMN CAeXeHns.

Hauxypgwee coyetaHme ycnosuii He06xo04MMO yYecTb NPU pacueTax, Hanpumep, MU3MeHeHWe Hanpasne-
HVUA BeTpa Npu HapylweHnun opueHTayunm nosopota B NCH 1.4.

MCH 1.1 BknouyaeT Harpysku, MCXo4a U3 MoAenn HopmanbHol TypbyneHTHocTn (MHT), koTopas conpo-
BOXJaeT Npouecc HopmanbHOl akcnayataumm MB3Y B TeueHue cpoka ee cnyx6bl. MCH 1.2— 1.5 oTHOcATCSA
K MepexofHbIM npoueccam, KoTopble 6bin 0To6paHbl Kak NOTEHLMAIbHO OMacHble cuTyaunn, Bo3HuKawlulime
B MpoLecce akcnayaTauuu.

7.5.3 MpoekTHble ciyyan Harpyskm 3/7ieMeHTOB KOHCTPYKL MKW ManblX BETPO3HeEpreTuyecknx ycra-
HOBOK NMpW BblpaboTKe 3/1€KTPO3HEPINMN B COYETAHWM C OTKa3aMu Wau notepeit 3neKTpu4eckoin cetun
(NCH 2.1—2.3)

No6oii 0TKa3 B cuctemMe ynpas/ieHNa U 3alUTbl UM OTKa3 B COGCTBEHHOI 31eKTPMYeCcKoii uenu (Hanpu-
Mep. KOPOTKOe 3aMblKaHue B Lienu reHepaTopa) ABAseTcsa 3Ha4nMbIM AN HarpyxeHusa MBIY.
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Ta6nuuya 4 — BapuaHTbl NPOEKTHbIX C/lyYaeB Harpysku B a3apoynpyroii Mogenm

MpoekTHas cuTyaumns MpoekTHble Pexvim BeTpa Mpouve ycnosns Bua
Clyyam Harpysku pacueta
<ncH>
1) BoipaboTka 3n1eKkTpoaHeprumn 11 y. n
nnn 3YJX,
12 SKHY/oU W
1.3 3PN50Vin<Vhub<V OiJi
wnn 3Y,N1
1.4 SUH50Y ,<Y JIn6<Y om, n
M 3vav*
15 axn'w 'w ,
2) BblpaboTKa 3/1eKTPO3HEpPrum B Co- 21 HNB vhub= Vaaw*™ OTkas B cucteme
yeTaHWM C OTKA30M MW floTepeit ces- Yabl vnu 25V ave ynpaeneHus
31 C 3N1EKTPUYECKOI CeTbio
2.2 M AV in<V hub<VoulVv# HewucnpasHoCTb Y. N
CcUCTeMbl KOHTpPONA
NN 3aLnThl
2.3 OTcoeguHeHne ot n
2.5Ya,e 3/1eKTpuyeckoin cetn
3) HopmarnbHbIi ocTaHoB 31 MHTVi<y~r<youf
32 3PN "hub = Vou! unn n
~“max.shutdown
4) ABapWiiHbIii 0OCTAHOB UK Py4HOE 4.1 MHT gonxHa 6bITb onpe- n
BbIK/lOUYEHNE fleneHa npovsBogutenem
5) MapkoBka (X010CTOW X0n) 51 M3B 50-neTHwuii ne- OTcoeavHeHne oT n
puog noBTopsieMocTu 3/1eKTpUYecKoi ceTun
Au5=Ve60
52 MHTA =074
6) MapkoBka B cOYeTaHUN C OTKa3OM 6.1 M3B nepuog nosTo- n

PSAEMOCTU OAMH rog

7) TpaHcnopTupoBaHue, c6opka, Tex- 7.1 MHT gonxHa 6biTb onpe- n
HUYeCcKoe 06CNyXUBAHNE U PEMOHT fiefnieHa npon3BoAnTeNem

Ona NCH 2.1 BO3HWKHOBEHME OTKa3a, CBA3aHHOr0 C BbINOJIHEHMEM (DYHKUWI ynpaBneHusa nnu notepei
CBSA3M C 3/IEKTPUYECKOM CeTbl, AO/IKHO paccMaTpmBaTbCsl Kak HOpMasibHoe cobbiTue. Ana MCH 2.2 Takue
pepkue cobbITUA, Kak 0TKasbl peanunsaunnm pyHKLWA 3alinTbl AN O0TKa3bl BO BHYTPEHHUX 3/1EKTPUYECKUX Le-
nax. A4O/DKHbI paccmaTpuBaTbCsa Kak aBapuiiHble.

B MCH 2.3 gonxeH 6blITb PACCMOTPEH 3KCTPEMASIbHbIN BETEP C NEPUOAOM NOBTOPAEMOCTU OAUH o4 Npu
noTepe CBA3W C 3/IEKTPUYECKON ceTblo. laHHaA cuTyauma paccmaTpuBaeTcsa Kak aBapuitHas.

Ana MB3Y ¢ naccuBHOWN cUCTEMOW ynpaBieHUsa MOryT BO3HUKHYTb cleayolne Buabl 0TKa30B:

- B CUCTeMe YyCTaHOBKM Ha BeTep (Hanpumep, 6/10KMPOBKa XBOCTOBOW 4acTtu);

- HapylleHVe CMCTEMbl KOHTPONSA Wara nonacTein (ecnum cuctema KOHTPOA Wwara nonacteil He npowna
6e3onacHyt HapaboTKky).

YcTanocTHass Harpyska oueHuBaeTCs A1 KaxAoro efMHUYHOro oTkaza MB3Y npu BO3HUKHOBEHWUU B
TeyeHne MUHUMYM 24 4 B roay.

75.4 MpoekTHble cnyyaun Harpy3ok npy HopManbHOM (KOHTPO/SIMPYEMOM) OCTaHOBE MaiblX Be-
TpoaHepreTnyecknx yctaHosok (MCH 3.1—3.2)

[aHHblli NPOEKTHbINV cnyyal oMKeH BKAOYaTb B ceba BCce cobbITUS, NpUBOASALLMNE K HArpyXXeHnto MB3IY
B TeYeHWe HopMasibHblX NepexofHblX NPOLEeCcCcCOoB C MOMEHTA OKOHYaHWA NPOW3BOACTBA 3/1EKTPOIHEPrUn A0
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3aTOPMOXEHHOIo0 COCTOSAHUA (HENOLBMXHOIO) UM COCTOAHMA NOKOA (MapKoBKWU). YMCNO NPOEKTHbLIX C/yvyaes
Harpysku JO/HKHO OCHOBbIBATbCA HA OCOBEHHOCTU (DYHKLMOHMPOBAHUSA CUCTEMbI YNpaB/eHUs.

Mpn OTCYTCTBMM CUCTEMbI KOHTPONIA OCTaHOB MB3Y nNpoucXoAuT PyuYHbIM OTK/HOYEHMEM W yCTanocT-
Has Harpyska mMoxeT 6bITb npourHopuposaHa. fins NCH 3.2 makcumasnbHas ckopocTb BeTpa — Voul nnu

max. shutdown'

7.5.5 MpoeKkTHble c/Ayvyanm Harpy3ok MasiblXx BeTpO3dHepreTUyeckMx yCTaHOBOK Npu aBapuitHOM
ocTaHoBe (UM py4yHOM oTkntodYeHun) (MCH 4.1)

Mpu npoekTnpoBaHun MB3Y A0MXKHbI 6bITb PACCMOTPEHBI HArPY3kK, BO3HMKalOLLMe B NpoLecce aBapuii-
HOro ocTaHoBa WM PYYHOrO OTK/OYEeHUs. B pykoBOACTBE MO TEXHUYECKOMY 06CAYXMBaHNIO NPOU3BOAUTEND
[O/KeH yKkasaTb orpaHnuyeHmns no cKopocTu BeTpa (MakcumanbHol paboyeli ckopocTu BeTpa).

7.5.6 NMpoeKTHbIe criyvyan Harpy3oK MasiblX BEeTPO3HEPreTUYeCcKNX yCTaHOBOK, HaXoAALWNXCA B CO-
CTOAHUU NapkoBkKU (Mnun Ha xonoctom xope) (MCH 5.1—5.2)

Pabouee koneco 3anapkoBaHHOW MB3Y kak npu HenofBMXHOM MOIOXEHUMN, TaK U HA XO/I0CTOM XoAy
[LO/XKHO ObITb OLEHEHO MpU YCN0BMAX IKCTPEMAsIbHOW CKOPOCTM BeTpa. DT YCN0BUA MOTYT 6biTb OLEHEHbI
KakK Ha OCHOBE MOAeNu 3KCTpeMasibHO CKOPOCTM BeTpa, Tak W Ha OCHOBe KBa3uCTaTMYeCcKoro aHanusa c co-
OTBETCTBYIOLMMU NONPaBKamMu A48 NOPbIBOB U ANHAMUYECKUX peaKkLmnii.

[lo/XHO BbITb ONpefeneHo OXujaeMoe KOJIMYecTBO HYacoB NPOCTOsA (OTCYTCTBUS BbIpaboTKN 3HEprum),
Korga nof BO3JeiCTBMEM NepeMeHHbIX Harpy3ok, Bbi3biBaeMbiX COOTBETCTBYIOLW MM BO3eiicTBUeM BeTpa (Ha-
npuMep. OT Beca BpallalLnXcsa BXO/OCTYI0 lonacTeit), MOXeT BO3HUKHYTb CylleCTBEHHOEe yCcTasloCTHOe Mo-
BpeX/eHne B KAaKOM-/1M60 13 31EMEHTOB KOHCTPYKL UK.

[lonxeH 6bITb pacCMOTPeH cnyyaii oTkAYeHnss MBOY Ha X0/10CTOM X0Ay OT 3/1eKTpUYecKoii ceTu.

Ans MB3Y. He nmetoweli CBA3M C 3/1EKTPNYECKOW CeTblo, NOTepu B 3/1EKTPUYECKOI CeTU He paccyuThbl-
BaloTCA. B NpOeKTHbIX Harpyskax onpefensiloTca BEPOATHOCTU MOBPeXAeHUs KoMnoHeHToB MB3Y npu akc-
TpemasibHoll CKOpoCTu BeTpa.

7.5.7 NpoeKTHble criyyan Harpy3ok MasblXx BETPO3HEPreTUYeCcKNX yCTaHOBOK, HaxX0AALWMNXCA B CO-
CTOAHUM NapKOBKW B coyeTaHuun c cuTyaumein otkasa (MCH 6.1)

[OMmKHbI 6bITb PACCMOTPEHbLI OTK/IOHEHUSA OT HOPMasibHOIO NoBejeHus 3anapkosaHHoi MBJY. nocne-
[oBaBlUMe B pe3y/ibTaTe 0TKa30B 3/1eKTPUYECKON ceTn nnmn camoit MB3Y. Ecnu kakoli-nm6o oTkas B CeTU Nog-
KNIOYEeHUSA. UCKIoYan cuTyaluio OTKIOYEeHUA OT CeTu, Bbl3biBAeT OTK/OHEHWS OT HOpPMa/lbHOro noBefeHus
MB3Y B COCTOSAAHUM NAPKOBKWU, TO BO3MOXHble NOCNEACTBUA JO/IKHbI ObITb NpegMeToM aHanunsa. CocTosHuA
oTKasa [0/KHbl 6bITb paccMoTpeHbl M3B A1 nepruoja NoBTOPAEMOCTU BeTpa B OAMH rof. Pexumbl BeTpa
MO3B A0/MKHbI COOTBETCTBOBATbL TYpPOY/IEHTHOW MOAeNn Uan KBasnuctaTmyeckoi ¢ COoTBETCTBYOLWMMU NONpaBs-
Kamu Ha NopbIBbl N AUHAMUYECKME XapaKTepUCTUKN.

7.5.8 NpoeKTHbIe cayyaun Harpy3ok MasiblX BETPO3HEPreTUYEeCKNX yCTaHOBOK NPM TPaHCNopTUpo-
BaHuu, cbopke, TexHMYeCKoM ob6cnyxunsaHum n pemonte (NMCH 7.1)

MpoussoaunTeNb AOMKEH yYKa3aTb BCe KIMMaTUYeCcKne napameTpbl U MPOeKTHble CUTyaLlnmn, 4oNyCTUMble
npu TpaHcnopTupoBaHuu, c60pKe, TEXHUYECKOM 06CNyXMBaHUU N pemoHTe MBJY. B COOTBETCTBUM C 3TUM
[O/KHbI 6bITb PACCMOTPEHbI CAeAyloLIne HarpysKku:

Harpysku rnpu TpaHcnoptuposaHun MB3Y B nonoxeHuun, OTANYHOM OT BEPTUKA/IbHOTO;
Harpysku npu c6opke, Bbi3BaHHble CNELTEXHUKON U MHCTPYyMEHTaMu;

Harpysku npu Hak/oHe 6alHN BO BpeMs ee nogbemMa;

Harpysku npu yctaHoske MBJY Ha dyHAaMeHT;

BETPOBble Harpy3kn B nNepuof ycTaHOBKM,;

- Harpysku npu ycTaHOBKe BCMOMOraTesibHbIX KOHCTPYKLWIA.

7.5.9 PacyeT Harpysok

Harpysku, onucaHHble B 7.3. JO/IKHbI 6bITb ONpeAeneHbl 415 KaX40ro NPOEKTHOro caydas HarpyXxeHus.
B cooTBeTCTBYOLMX Cy4yasax HE06X0A4MMO NPUHATbL BO BHUMAHWeE;

- BO3MYLLLEHUSA NONSA CKOPOCTel BeTpa, Bbl3BaHHble paboToil camoii MBJIY (achdhekTbl aspogmHamuye-
CKOro cnepa, «3aTteHeHue» balwHeli n 1. 4.);

- B/IUSAHME NPOCTPAHCTBEHHOrO NOTOKA Ha a’pojuHamuyeckue xapakTepucTuku nonactu (Hanpumep,
TpexMepHbIii CPbIB MOTOKA U a3poAnuHamMunyeckme KoHLeBble notepu);

- HecTalMoHapHble aspojnmHamMmuyeckme npoLeccol;

- AMHAaMUKY KOHCTPYKLMUMN 1 ee COBCTBEHHble KonebaHus;

- aspoynpyrue apdexTsl;

- 0CO6EHHOCTU (DYHKLMOHUPOBAHUA CUCTEMBI 3aLUUTbl U ynpassiieHus MBIY.
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7.6 N3mepeHune Harpysok

N3mepeHue Harpysok, AeiCcTBYOLWMX Ha 3NEMeHTbl KOHCTPyKuMn MBOY, f0MXHO 6biTb NPpOBEAEHO B
YCNOBUSIX, MaKCUMasIbHO NPUBVIKEHHbIX K YC/IOBMAM, ONUCaHHbLIM B 7.5. SKCTpPanonaumns noayYeHHbIX 3Ha-
YeHU NPoBOANTCA B COOTBETCTBMU C [4]. ViHble TpeboBaHUA onucaxbl B 9.3 un [4].

[nsa BCex NPOEKTHbIX Harpy3okK, ONUCaHHbIX B 7.4 1 7.5. n3MepeHHble Harpy3kum MoryT paccmarpusaTbes
BMECTO pacyeTHbIX, €C/IN YCN0BNA U3MEPEHNI NAEHTUYHbI NPOEKTHbLIM.

7.7 PacyeTt HanpsaxeHusa

Ons Bcex KkOMNoHeHTOB MBJ3Y po/mxHbl 6bITb OnpeAeneHbl NPOEKTHble HamnpsxeHusa. HanpsxeHus
onpeaensitoTcs B COOTBETCTBUM C MPOEKTHbIMU Harpyskamu Ans Kaxpaoh cusibl 1 MOMeHTa, Ha 6a3e KOTopbIX
onpeaensanTcs pes3ynbTUpyloLLMe 3KBMBaNIEHTHbIE HaNPsaXeHNa. Pe3ynbTupylolime aKBMBa/IeHTHbIe Hanpsxe-
HUA [OMKHbI 6bITb CPABHEHbI C MPOEKTHBIMY 3HAYEHUAMMN AR MaTepuasnos.

Mpu pacyeTe HaNpsXXeHUin cnegyeT yunTbiBaTh:

- Bapuauumn HanpsaxeHui;

- KOHLeHTpaLumn HanpsxeHuii;

- BE/IMYUHY M HanpaB/ieHne pe3ynbTUPYOLWNX Harpy3ok:

- BapuaHTbl pa3MepoB KOMNOHEHTOB U TO/LWWUH MaTtep1anos:

- HEPOBHOCTb MOBEPXHOCTN KOMMNOHEHTOB, 06paboTKy UX NOBEPXHOCTU;

- BUAbl Harpysok (usrnbarwwme, pactarusarowme, KpyyeHme u 1. 4.);

- cBapka, nuTbe, 06paboTka, TOpLEeBOe BO/TOKHO KOHCTPYKLMK U T. 4.

B Tabnuue 5 npeacTtaBneHbl GOpMy bl 415 BbIYNCIEHNA IKBUBATEHTHbIX 3HAYEHUI HANPSXEHWIA.

Ta6nuua 5 — OKBMBANEHTHbIE HArPY3KMu

BeTpokoneco MpsiMoyrosbHoe Ban oeTpokoneca
OCHOBaHvie fionactv

OceBasi Harpy3ska

A
e
N3rn6 ~ . @ a M.,
______________ Qn= x
S WB " Mo
Casur HesHauuTenobHoe He3HaunTenbHoe R M .M
*kkkk 0|;/ "
vn
CoBmecTHOe .
(oceBas Harpyska 1 n3rné) s« aw =if[aduml + O«-»».n)

7.8 WcnbiTaHNUSA HA MeXaHU4YecKyl NPOYHOCTb

7.8.1 TpeboBaHUA K NPOAOSLHON NPOYHOCTU MaTepuana

MpepenbHas NpoyYHOCTb MaTepuana ycrtaHasnusaeTcs nNpu 95 % BEepOATHOCTU BbDKMBAHUSA C YPOBHEM
foBepuTenbHOlil BeposiTHOCTU 95 %. Ecnn cBoiicTBa mMartepuana BTOPUYHbI MO OTHOLIEHWNIO K BEPOSATHOCTM
6€e30TKa3Hol paboThl, TO 3anac NPOYHOCTM MaTepuasna yToYHAeTCA B COOTBETCTBUM C NpunoxeHuem .

Mpwn onpefeneHnn NPOYHOCTHLIX CBONCTB MaTepuana KoMnoHeHTa MBJY cnepyeT yunTbiBaTh:

a) HaTypHoe ucnbiTaHve marepuana,

6) cooTBeTCTBME CBOWCTB MaTepuana afieMeHTa KOHCTPYKLWM CBOWCTBaM maTepuana, NoNyYeHHbIM B
pesynbTaTe UCNbITaHU ONbITHbIX 06Pa3L0B;

B) UCMbITAHNA CTATUYHbIX, YCTAJIOCTHbLIX W [PYrUX Harpysok;

r) adphekTbl BHelWHel cpefbl (Hanpumep, KOppo3us, Bo3geicTene ynbTpadunoneToBbIX Ayyeid, BAax-
HOCTb, Temnepatypa U T. 4.);

[l) BIUSIHNE TeoMeTpMYecKnX XxapakTepUCTUK pacyeTHbIX CeYeHUl Ha cBoiicTBa MaTepuana (Hanpumep,
pacnpegesnieHne matepuna no popme aonacteil, Hanuuve ynaoTHEHWU B CTPOUTE/IbHbIX CMECAX U AepPeBsiH-
HbIX 3/1eMeHTax, pacnpejeneHne meTtanna npu KOBke u T. A.).
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B Tabnuue 6 npeacTasBneHbl napuymanbHble KO3 ULMEHTb 6e30nacHoCTM Ana maTepuana. MNonHasa xa-
pakTepucTuka NPOYHOCTHbLIX CBOWNCTB MaTepuana onpegensercs ¢ y4eTOM NATU BbllenepeyncneHHblX ycno-
BMIA. MMHMManbHas xapakTepucTka NPOYHOCTHbLIX CBONCTB MaTepuana BblSBASAETCSA TO/IbKO HA OCHOBE UCMbI-
TaHwiA. Jlna aToro ciyvyas pekoMmeHAyeTcs MCNob30BaTh MakCMaibHO BO3MOXHbIE 3HAYeHNA napumanbHbiX
KO3(hPNLMEHTOB 6e30nacHOCTN ANA Harpysok (cm. Tabnuyy 6). PykoBoacTBO ANA NpOBEAEHUA UCMbITAHWUN
pasInyHbIX TUMOB MaTepnasos NPUBEAEHO B NPUIOXKEHUN [.

Ta6nuua 6 — MNapymnanbHole KO3 GULMEHTbI 6e30NacHOCTM ANs MaTepuana

Bug, Harpy3ku MonHas XapaKkTepucTuka MuHVMasbHas XapakTepucTyika
YcranocTtHas 1.25*% 10.0"
MpegfenbHoOW NPoOYHOCTH 11 3.0

* MokasaTte/lb, YYUTbIBAEMbI NPU pacyeTe NOBpPexAeHuii B hopmyne (48).
** [NokasaTte/b, NPUHUMAEMbI NPU U3MEPEHUN NPeLebHbIX Harpy30K MaTepuasios.

7.8.2 MapunanbHble KOS PULNEHTLI 6€30MacHOCTN 418 HArpy3okK
MapuymnanbHblie KO3 PULNEHTbI 6€30N1aCHOCTH AN YCTANOCTHbIX HArpy30K 1 451 HAarpy3ok npefesbHol
NPoOYHOCTU NpefcTaBeHbl B Tabnuue 7.

Ta6nunya 7 — MapumanbHble KO3PULNEHTbI 6€30NacHOCTN A5 Harpy3ok

MeTog, onpeaeneHnst NPOEKTHbIX Harpy3ost [INst yCTauI0CTHBIX Harpy3oK 151 Harpy3oK npeAenbHoi NPoYHOCTY Y(
YNpoLLeHHbI MeToq 1.0 3.0
Aapoynpyroe mMofenvpoBaHue 1.0 1.35
McnblTaHus ¢ akcTpanonsaunei 1.0 3.0

7.9 AHanu3 npoAenbHbIX 3HAYEHU’

7.9.1 AHanu3 npejesibHblX Harpy3ok
[nsa Toro yTobbl 06€CNeUnTb HafeXHble 3HaYeHUs NPOEKTHbIX BE/IMYMH, HE0OXOAUMO YYecTb napuuanib-
Hble KO3 nLMeHTbl 6e30NacHOCTN No Harpys3kam U matepuanam B COOTBETCTBMU C TpebOBaHUEM:

(47)
yn,
roe fk — HopmaTtuBHas BeMYMHA NPOYHOCTM MaTepuana:
yT — napuyuanbHblii kKoadhuumneHT 6e30nacHOCTU AN MaTepuana:
yf — napuwanbHblii koadpuureHT 6e30nacHOCTM NO Harpyskam.

7.9.2 YcTanoctHoe paspylweHue

PacueTbl Ha yCTanOCTHYIO NPOYHOCTb AO/KHbI 6bITb NPOM3BEAEHbI N0 COOTBETCTBYIOLLEN HaAEXHON Me-
ToAuke. Hanpumep, B COOTBETCTBMM C MeTOAUKON MaiiHepa npefesibHOe COCTOSAHNE CUMTaeTCa JOCTUTHYTbIM,
Korga HakonneHHoe noBpexaeHue npesBbicuT 1. B gaHHOM cnyyae noBpexgeHue, HakonjeHHoe 3a MPOoeKT-
HbIli CPOK CAyX6bl MBJY. AOMKHO 6bITb MeHble nan paBHo 1. MoBpexaeHne, HaKoNIeHHOe 3a NPOEKTHbIN
CpoK cnyx6bl MB3Y. onpegensawoT no gopmyne:

Damage=Y — * 10. <48)
* Iy -A)
rae n( — noAcyYMTaHHOE YWNCNO YCTanoCTHbIX LUKNOB B/ BbIGOPKE HArpysku;
S — ypOoBeHb HanpsixeHus (gedopmarmu), 3aBUcALLKUA OT NOACUMTAHHOTO YMCa LMKNOB B i BbIGOPKE;
N — u4ucno uMKNoB A0 paspylleHns kak QyHKUUa HanpshkeHus (unu gecopmauun) ANS yka3aHHOro aprymeHTta

(T. e. xapakTtepuctuyeckas kpmeas S — N);
yr TT — napuuanbHblii KoadhrumeHT 6e30nacHOCTH MO Harpyskam v Ans MaTepuana CooTBETCTBEHHO.
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B ynpoweHHOM meToge (CM. 7.4) ANnsa cny4vas Harpyskm A 4ncno ycTanoCTHbIX LUKI0B oNpeAensoT no
dopmyne:

(49)
60

rae To— NPOEeKTHbI Cpok cnyx6bl MB3Y, c.

Mpu otcyTcTBUM KpmBOoli S — N B chbopmyne (47) ncnonb3yetcsa nNpogenbHoe 3HayeHue napumanbHoro
Koa(ppuumeHTa 6€30MacHOCTM ANA MaTepuasna Npu MUHUMaNbHOW XapakTepucTuke Harpyskum us Tabnavubl 6
(Y«-10,0).

7.9.3 AHanus npefesibHOro OTK/IOHEHMNA

Heo6xoaumo y6eAmnTbCa B TOM. YTO OTK/IOHAKWOLWMWE BO3AeNCTBUA HAa MBJOY yuTeHbl B NPOEKTHbIX Ha-
rpy3kax.

Mpu npoekTupoBaHun MB3Y kpailiHe BaXHO y40CTOBEPUTLCS B OTCYTCTBUM MEXaHWYECKUX B3aumogei-
CTBMIA Mexay nonactamMu u 6awHeinr MB3Y. JlonacTb He [OJ/IXHA KacaTbCs 6allHW HU NPWU OAHOM C/lyyae Ha-
rpyXeHusi. MakcumasibHOe OTK/IOHEHUEe KOHLa S1IonacTu, YMHOXEHHOEe Ha COOTBETCTBYIOWMNIA koadnymeHT
Harpysku, JO/HKHO OblTb MeHbLUe 3a30pa MexAy N10nacTbio 1 6allHei npyu X0N0CTOM Xoje.

8 Cuncrema ynpas/ieHVAa U 3alUnThbI

8.1 OCHOBHbl€ MOMIOXEHUSA ANA MOCTPOEHUS CUCTEMbI YNpPaB/IEHNS U 3aLliUThI

Mpu npoektuposaHun MB3Y Heo6X04MMO yUnTbIBATL, YTO ee paboune napaMmeTpbl HAXOAUINCH B HOP-
MasbHbIX Npefenax B pasfnyHbliX pexumax paboTel. besonacHoe yHKUnoHnposaHne MBIY obecneuynBsa-
eTcA CUCTeMOi ynpaBieHus u 3awuTbl. Hanpumep, Takas cuctema Ao/KHa npefoTspawarb NpeBbilleHns
npeAenibHON CKOPOCTW BpalleHns BeTpokoeca.

8.2 ®YHKUMMN CUCTEeMbl 3alLNTbI

Cuctema 3alunThl npegHasHavyeHa AN obecneyeHnss 6e30Tka3Ho paboTbl MBJY. B obwem cnyvae
PYHKUMN 3aWMTbl AO/KHBI 06ecneynTb 3awuty MB3Y oT nw60ro otAenbHOro oTkasa, BbIXxofa W3 CTPOs
NCTOYHMKA NUTAHUA UKW NO6Oro HEKOHTPONIMPYEMOT0 KOMMNOHEHTAa CUCTEMbI, OCYLLEeCTBASAOWEro MyHKLUN
3aWmnTbl. KOHTPOAb COCTOSAHUA 31eMeHToB MBJOY fonxeH BbISIBNATb Yrpo3bl ANA ee 6e30TKa3HON paboThbl.
B no60M criyyae ux oTkas fO/DKEH NPUBOAMUTHL K BblKOUYeHUto MB3Y.

CucTtema 3almnTbl 4o/HKHA o6ecneynBaTb 6€30TKa3Hy paboTy MBJIY kak npu py4yHOM, Tak U npu aBTo-
MaTu4ecKoMm ynpasneHuu.

Heo6x04MMO NPUHATL Mepbl N0 NPeAoTBPALLEHNI0 CyYaiHbIX AN HEMPABOMEPHbIX HACTPOEK CUCTEMBI
3aWunThl.

8.3 PyyHoe oTKAOYeHUNe

Ons MBJY c nnowagabto omeTaHnsa 6onee 40 M2 Heobxoauma pyyHas KHomnka/nepekntwoyaTesnb A1 ocy-
LecTBNeHnsa npoueaypbl OTKAOYEeHUs. PyyHas KHoMka/mepeknwyaTtenb ANA BbIKAOYEHUS npefHasHavyeHa
ONA OTKNIYEHUA aBTOMaTUYEeCKON CMCTEMbl ynpasieHus v noaHoi octaHoBkn MBJY u3 nwboro pabouero
COCTOSAHUA.

Ons MB3Y c nnowafbio ometaHns meHee 40 M2 pyyHasa kHonka/nepeknwyartenb A1 OTK/IOYEHUA He
TpebyeTcs, HO AOMXHA O6bITb 3afaHa npoueaypa oTKIIOYEHUS.

8.4 OTKNIOYEeHNe MasiblX BETPO3IHEPreTUYeCckMx yCTaHOBOK 419 NPpOBeAeHMNA NNaHOBbIX
OCMOTPOB, TEXHNYECKOTO 06CNYyXUBaHUSA

MpowussoanTens 06a3aH obecneunTb 6e3onacHoe oTkNOYeHNe MBJY Ans BbINOMHEHUA NMAAHOBbLIX OC-
MOTPOB. TEXHWYECKOro 06CyXUBaHUSA UKW M1IAHOBOrO pemoHTa. Mpoueaypa OTKAYEeHUA BK/IOYaeT B cebs
nepevyeHb Tpeb6OBaHU 1 YCNOBUIA, NPU KOTOPbLIX MPONCXOAUT OTKIOYEHWE, HanpumMep, No MakCMMasnabHOl CKo-
pocTun BeTpa, koTopas A0/KHa 6biTb He MeHblie 0,5Vave.

[N BbINONMHEHUS TEXHUYECKOro 06CNyXMBaHWSA BETPOKO/IECO W NOBOPOTHAs cucTema [OJIKHbI Bep-
HYTbCS B CBO€ HauyasibHOe nonoxeHwue. MpounsBoauTeNnb AOMXEH o6ecneynTb npoueaypbl ANS NpUBEAEHUS
MBQ3Y B cocTosHMe nokos. OnyckaHne Manbix MB3Y c 6aluHei, NOCTPOEHHbIX METOAOM NOBOPOTa, ABNAETCA
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npvemaemMoil mepoii 4ns octaHoBkn MB3Y. O6cnyxnsaHue manbix MBOY ¢ 6aluHell, NOCTPOEHHbIX METOAOM
noBopoTa, MOXeT NPOBOAUTLCA Ha 3emne. Ecnn TexHuueckoe ob6cnyxmeaHne MBJIY nNpoBoAnTCS Ha BbicoTe
6awHn, To HeobxoAUMO NpeABapuUTEIbHO OTKNYNTL MB3Y.

9 McnbiTaHus

9.1 OCHOBHblIE NOMIOXEHUS

MepeyeHb 06513aTeNbHbLIX UCNbITaHUii gns MB3Y npuBeaeH a 5.2. VicnbiTaHUs AO/MKHbI OTpaxaTb PyHK-
LMOHaNbHble BO3MOXHOCTM 1 PEXNMbI BCEX KOMNOHEHTOB NpoekTupyemoi MB3Y. MNpu npoBeAeHUN UCMbITaHWiA
cnepyeT Ucnonb3oBaTh NPaBUbLHO OTKaNMBpoOBaHHbIe NPUGOPbLI U COOTBETCTBYIOLLYIO MOAENb A5 UCMbITAHWIA.

N3mepeHne ckopocTu BeTpa Ha naowagke MB3IY cnegyet npon3BoAuTb N0 CEKTOpaM C MOMOLLY b0 Me-
Teopos1ornyeckoro 060pyaoBaHns, ycTaHoBNeHHOro B cootsetcTemum ¢ FTOCT P 54418.12.1.

[leTanbHoe onucaHne ucnbiTaHnii (MeToAbl, yCNOBUA), CBEAEHUA O NPUMEHAEMOM UCMbITaTeNbHOM 060-
PYAOBaAHUU U NONTyYEHHbIE pe3ynbTaTbl J0/KHbI ObiTb NpefcTaB/ieHbl B 0TYeTE 06 UCMbITAHUAX.

B onncaHvne metoga MCMbITAHUIA AOMKHbI 6bITh BK/IOYEHbI:

- npoueaypbl U3MepeHuns:

- U3MEepPUTENIbHbIE MHCTPYMEHTbI U NPUG0PSI;

- NPOBOAMMbIE U3MEPEHUS U MeTO/bl aHanusa pesynbTaToB U3MepeHui.

OTKNOHEHUA U3MEPEHHbIX AaHHbIX OT NPOEKTHbIX TaKXe A0/MKHbI 6bITb NpejcTaB/ieHbl B oTyeTe 06 uc-
NblITaHNAX.

OTyeT 06 UcnbliTaHMAX f0MKeH cooTBeTcTBOBaTh FTOCT MCO/MIK 17025 n gpyrum ctaHgaptam (Hanpum-
Mep, NMPUMEHAEMbIM B MEXAYHAPOAHON npakTuke cTaHaapTam [4] u [5]).

MpumeyaHnB — B cooTBeTCcTBUM C [6] cpeacTBa M3MEPEHUIi, NMPUMEHsieMble B NpoLecce UCMbITaHuii,
[O/MKHBI NPOAT M MEeTPONOrnyeckyto aTrTecTaumuio B CooTBeTCTBMK ¢ [ 7] NpuMeHaeMoe ncnblTaTeNbHoe 060pyf0-
BaHuWe [O/MKHO NpoiiTu aTTecTauuwo no FTOCT P 8.568.

MpUrogHOCTb KOHTPO/IbHO-N3MEPU T e/IbHbIX NPUOOPOB K MPOBEAEHMI0 UCMbITaHUA yCcTaHaBnnBaeTCa NpoBep-
KOl OKYMEHTOB, NOATBEPXAALUNX HEOBXOAUMBIV Knacc TOYHOCTM NPMGOPOB U JaTy UX NOcnefyoLLeil NoBepKu.
Knacc TOYHOCTU 3N1eKTPonM3mMepuTeNbHbIX NPUOOPOB AO/MKEH yCTaHaBnMBaTbecA B cooTBeTcTBUM ¢ TOCT 11828.

9.2 WcnbliTaHnA NS NPOBEPKU NPOEKTHbIX 3HAYEHUN

9.2.1 OCHOBHblEe MOMIOXEHUA

Mpu ncnbiTaHMAX AN NPOBEPKN MPOEKTHbIX 3HAYEHWI MPOBOAAT UCMNbITAHWUA CAeAYLWNX NPOEKTHbIX
napameTtpos MB3Y:

- NpoeKTHaa MouwHocTb Pdes)g,\

* yacToTa BpalyeHusa BeTpokoseca ndosign;

- Bpalwawlwnii MomeHT Ha Bany Odes™0;

- MakcumassibHas yactoTa BpalleHus BeTpokosieca nde

9.2.2 NMpoeKkTHasA MOLWHOCTb, YacToTa BpalleHUs BeTpokoseca, pacyeTHas ckopocTb BeTpa U Bpa-
wawwmnii MOMeHT Ha Bany

MpoekTHas mMowWHOCTb Pdosign n npoekTHas YactoTa BpalleHUs BeTpokosieca ndesign 3aBUCAT OT CKOPO-
CTu BeTpa. PacuyeTHas CKOpOCTb BeTpa onpegensetca kak 1,4Vau,.

MN3mepeHne MOLLHOCTK, 4acTOThl BpalleHWs BeTpokosieca v Bpaljalwlero MOMeHTa Ha Bany cnegyert
NPOV3BOANTL NPY HOMWHA/LHOI 31EeKTPUYECKOW Harpyske.

WNHTepBan ana nwoboil BbIGOPKMU CKOPOCTEN BeTpa C MHTEpBasioM ocpefHeHns 1 MUH., koTopas UCNOoMb-
3yeTcs ANA onpefesieHns BblWeYNOMAHYTbIX BE/MUYNH, [0/KEH O6biTb 1 M/c. CKOPOCTM BeTpa AO/KHbI ObITb
n3MepeHbl B AnanasoHe ot Vm go 2Vave n cogepxatb kak MuHUMYyM 30 3amMepoB. 3amep OCHOBbIBAETCH Ha
CpefiHeM 3HAYeHWM JaHHbIX, 3anNnUcaHHbIX B TeyeHne 1 MUH. ¢ yacToToi 3anucu 0.5 Iy,

Mpn oTCYTCTBUM APYTUX 60/1€€e TOYHbIX 3HAYEHWN NPOEKTHbIE 3HAYEHUA YacTOTbl BpalleHns BeTpoKose-
ca 1 BpallialrolLero MoOMeHTa Ha Bany cnefyeTt onpefenatb nNo hopmynam:

n=0.6+0,000005P ~Mnpn P ~ S20 000 Br.
n =0.7 npn r 20 000 Br. (50)

30P 51)
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9.2.3 MakcumanbHasa yrnosas CKOpocTb BpalleHus

MakcumanbHasa yrnosas CKOpPOCTb BpalleHWs onpefenseTca no 3HaYeHUI0 MakCMManbHON 4acToThl
BpalweHns. I3MepeHHOe 3HaYeHne He MOXeT ObiTb NCNONb30BAHO B YNPOLEHHOM MeTofe pacyeTa, BMECTO
Hero cnepyert onpefensatb 3HavyeHue no popmyne (27).

Mpu n3mepeHnn makcMManbHON Yr1oBOW CKOPOCTU BpalleHUsa B 1abopaTopHbIX yCNO0BUAX CneayeT yun-
TblBaThb:

- hakTopbl OKpyXatlLein cpeabl:

- NOTrPeLHOCTN MeToAa MHTepnonaunn (MNn akcTpanonayum);

- NOrPeLWHOCTN U3MepUTENIbHbIX NPUGOPOB.

9.2.4 MakcumanibHasa yactoTa BpalleHnsa BeTpokosieca

Mpu onpefeneHnn mMakcMManbHOW 4acToTbl BpalleHWs BeTpokosieca NPou3BOAAT CEpUl U3MepeHuit
cKopocTeli BpaleHnsa BeTpokosieca A/ CKOpOCTW BeTpa B AmanaszoHe oT 10 go 20 m/c npu XapakTepHbIX
YCMOBUSIX: Hanpumep, OTCYTCTBUE 3/IEKTPUYECKON Harpy3ku uav nopbiB BeTpa. Vi3mepeHne ckopocTu BeTpa
cnepyeT NPoOBOAMTL 3@ UHTEpPBas BPEMEHU He MeHee 2 4, B KOTOPOM MPOAO/IKUTENbHOCTb CKOPOCTEN BeTpa,
npesbiwatrwmnx 15 m/c, He meHee 30 MUH.

Mo N3MepeHHbIM JaHHbIM MEeTOAOM JIMHENHON MHTepnonAunn (Man aKCTpanonsayum) A4S CKOPocTu Be-
Tpa Vfefonpepgenserca makcumasibHas CKOPOCTb BpalleHus.

9.3 NcnbiTaHna Ha Harpysku

Mporpamma ncnbiTaHUi Ha Harpy3km MBOY fosmkHa oxBaTbiBaTb BCe BO3MOXHble BapuaHTbl Harpyxe-
HUs MB3Y gnsa pasnuuHblix cutyaunii us 7.5: doyHkyMoHuposaHme MB3Y npu HOpmanbHbIX U aKCTpemasb-
HbIX pexumax BeTpa; pab6ota MB3Y B aBapuitHbiX yC/10BUAX, NPU TOPMOXEHUU U NOBOPOTax BeTpokoseca.
McnbiTaHna [0J/KHBI OXBaTbiBaTb BCE OCHOBHbIE PeXuMbl (PyHKUMOHMpPOBaHUA MBIY BO Bcem juanasoHe
ckopocTeli BeTpa.

Cnepyet npoBoAUTb M3MepeHNe OCHOBHbIX Harpy3oK, MeTeoposiorMyecknx napameTpos u pabounx na-
pameTpoB MBJY. B o6a3aTefIbHOM MopsaAKe J0/DKHbI ObiTb NU3MEPEHbl Harpysku B OCHOBHbLIX TOUKax Harpyxe-
HUss MB3Y — wm3srubatoline MOMeEHTbl Ha BeplUMHax nonacTei, Harpysku Ha Basny U Harpysku, geicTsyloLime
Ha ONOPHYI KOHCTPYKUMIO. MeTeoposiornyeckne napaMmeTpbl JOSKHbI BKIOYaTb B ce6s CKOPOCTb BeTpa Ha
BbICOTE OCU BeTpokosieca U ee Hanpas/iieHue. B kauecTBe pabouux napametpos MB3IY onpepaensawTca cKo-
pocTb BpalleHna BeTpokoseca. 3/iekTpuyeckas MOLHOCTb, MOSI0XEHNe NOBOPOTHOIO MexaHu3Ma U cocTos-
Hne MB3Y.

MoaTBeEpPXAEHNE MPOEKTHbIX Harpy3ok NPoOUCXoAuT Npu CONOCTaB/IEHUN C U3MEPEHHLIMU Harpyskamu.
BbisiBeHHble HECOOTBETCTBUA AO/KHbI ObiTb 3aHECEHbI B OTYET 06 MCNbITAHUAX.

PyKoBOACTBO /19 NpOBeAEeHUss UCMNbITAHUI 1 OLEeHKN pe3ynbTaToB UCNbITaHU npusegeHo B [4].

9.4 NcnblTaHNA Ha 4ONTOBEYHOCTb

9.4.1 OCHOBHbIE NONIOXEHUSA

McnbiTaHna Ha fONTOBEYHOCTb NPOBOAAT 415 MPOBEPKU:

- CTPYKTYPHOW LLeNI0CTHOCTH 1 CBOWCTB MaTepuanoB (KOppo3us, pacTpeckuBaHue, gedopmayum);

- HaAeXHOCTM 3aunTbl MB3Y 0T BO3aeiicTBMIl OKpyxXaloLell cpeabl;

- LUHaMWUKK cocTossHUA MB3Y.

MBQ3Y cuntaeTcsa ycnewHo npoweglei AnuTenbHoe ncnbiTaHne, ecin oHa npopa6oTtana:

- B Te4yeHue BCEro nepnoja ucnbiTaHus:

- He MeHee 6 Mmec.;

- He meHee 2500 4 Npu pas3/IMYHbIX CKOPOCTAX BETPA;

- He meHee 250 4 npu ckopocTax BeTpa 1,2Yays v Bbille;

- He MeHee 25 4 paboTbl nNpu ckopocTAx BeTpa 1.8Ya,B 1 Bbille.

CpefHee 3Ha4YeHne MHTEHCUBHOCTM TypbOYNEHTHOCTM BO3AYLIHOIO NOTOKa Npu ckopocTn BeTpa 15 wm/c,
onpegeneHHoli Ha 10-MWHYTHOM MHTepBarsie (C YacToToi 3anucy nokasaHuii 0.5 'y), Ha BbICOTE OCU BETPOKO-
neca u 3HayeHne MakcumasibHOro nopbiBa 3a Nepuog UCnbiTaHUa LO/DKHbI 6bITb NpefCcTaB/eHbl B 0TYeTe 06
NCNbITAHNAX.

Mpoussogutenn Manbix MBJY 06bI4HO npepgnaraloT pasHble KOHCTPYKUMW bGaweH Ans OAHOro Tuna
MB3Y. B Takux cny4yasx, ec/qim ¢ NOMOLbI pacyeToB U/N KPaTKOCPOYHOro UCMbITAHUA NOATBEPXAAETCH, YTO
ANHaMU4Yyeckoe M cTaTUyecKoe COCTOSHMEe anbTepHaTUBHOW GallHW He npuBedeT K NPeBbIWEeHN0 NPOEKTHbIX
Harpy3oK CUCTeMbl, A/IMTE/NbHbIE UCMbITAHUSA BCEX KOHCTPYKLMIA 6alleH Heobs3aTebHbl.
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9.4.2 TlokasaTenu HafexXHoCcTn paboTbl

9.4.2.1 OCHOBHblE MONOXEHNA

HapaexHan paboTa o3Havaer.

- BpemMs paboTbl cocTaBnseT No MeHbwein mepe 90 % ot obwero BpemeHun pa6otel MB3Y;

- OTCYTCTBUE 3HAUYUTENbHbIX U3MEHEHUI (N0NOMOK) KOHCTPYKLUN MB3Y nnu ee KOMNOHEHTOB;

- OTCYTCTBYIOT 3HAUUTE/IbHOE M3HalMBaHNe, KOppo3nsa Uau NoBpexaeHne KOMNoOHeHTos MB3Y;

- HET CYL,EeCTBEHHOIO CHUXEHNS NPOU3BOACTBA 3/IEKTPUYECKOW 3HEPruy Npu COM3MEPUMbIX CKOPOCTAX
BeTpa.

Ecnn BO Bpemsa ucnbiTaHMA (32 UCKIIOYEHWEM TEXHWYECKOro 06CNYXWBaHUA WM NIAaHOBbIX OCMOTPOB)
NPOM30LL0 3HAYNTEeIbHOE U3MEHEHNE B KOHCTPYKUMM MBJY. TO NpUHUMAaeTCs peLleHne o ero Npoao/HKeHNN.
OTO pelueHne J0MKHO 6biTb 3aHECEHO B OTYET 06 ucnbiTaHnAaX. Mog 3HauYnTeNbHbIM U3MEHEHUEM B KOHCTPYK-
umn MB3Y noHumalrT 3ameHy Bblwegwero us paboTbl kKomnoHeHTa MBJY, Bauswwero Ha 6e30nacHoCTb 1
pa6oTocnoco6HOCTE MBJY, Ha TUN, HE NPeAYCMOTPEHHbIN NpoekToM. K TakMmM KOMMNOHEHTaM OTHOCSATCS N10-
nacTu BeTpokoJsieca, cMcTema akkymyMpoBaHus, reHepaTop, UHBEPTOP U T. 4.

3HaunTenbHbIM M3HallMBaHWEM Ha3blBaeTcs Nb60e M3HalmBaHWe, KOTOpOe B 3KCTPanosIMpoOBaHHOM
BpeMeHN XuU3Hu MBJIY npusefeT K CyLW,eCTBEHHOMY CHWXEHWI0 MOLLHOCTU Unun rabapuTHbIX napameTpos.
VM3HawmBaHue, KOPPo3nus 1 NOBPEXAEHNS KOMMNOHEHTOB A0/MKHbI O6bITb OLEHEHbl AeTanbHON NHCNekuunein cu-
cTeMbl MB3Y B 3aKk/l04eHUN 3KCNepTU3bl.

9.4.2.2 /cnbiTaHe Ha NPOAO/HKNTENbHOCTb paboTbl

McnblTaHna Ha NPOAO/HKMTeNbHOCT b PaboThbl BKAKYAKT onpejesieHne KOMNIEKCHOro nokasaTens
HagexHocTun. KoMnnekcHbll nokasaTeNlb HAAeXHOCT U — KO3 PUUNEHT TEXHNYECKOro NCNOMNb30BaHMA No
FOCT 27.002.

KoathdnumeHT TexHnyeckoro ncnonb3osauna MB3Y O onpegensertca Kak OTHOWEHWE BPEMEHU HOP-
MasibHOW akcnayatauum MB3Y 3a nepuopg mucnoitaHua. KoadpuymneHT TeXHMYeckoro ncnonb3osanms MB3Y
O BbIYMCAAWT NO hopmyne:

o=i LF-LF_M l-_'b_)L i.100% (52)

rae TT— Bpems ucnbiTaHus;
TN — cymmapHoe Bpems oTka3os MB3Y;
Tn — cymmapHoe BpeMms HeonpeaeneHHOro coctosHua MB3Y;
TE — cymmapHoe Hey4YTeHHoe Bpems.

K HopMasibHbIM pexunmam akcnnyartauun MBIY oTHocaTcA:

- NPOU3BOJCTBO 3/IEKTPOIHEPTUN:

- aBTOMaTn4YecKoe BK/IIOYEHME U BbIK/IIOYEHNE B COOTBETCTBUN C U3MEHEHMEM CKOPOCTU BeTpa OT BK/IO-
YyeHWa npu cnabom BeTpe M A0 BbIKNKOYEHUSA NPU CUIBHOM BETPE;

- PEXMM XON0CTOro Xo4a WM napkoBKa NMpu CKOPOCTW BeTpa Huxe Vmunau sbiwe VA,;

- yBE/IMYEHHOEe BpeMs MeX[y HOpMasibHbIM OTK/IOYEeHWEM (He No NpuynHe oTKasa) U nepesanyckom
MB3Y.

Bpemsa HeonpepeneHHoro pexuma MB3Y He cnefyet ncknwyaTtb U3 pacyerta.

B TN yuynTbiBa€TCA BPEMS, B TOYEHNE KOTOPOro Ha MB3Y BO3HMKaT pas/inyHblie aBapuiiHblie cUTyaummn:

- BCce aBapuiiHble cocTosiHua MB3Y, 3adukcnpoBaHHble CUCTEMON ynpasieHus u 3awutel MB3Y;

- BCe aBTOMAaTMyeckme oTkNoYeHns MBIY npu obHapyXeHnn 0TKa3oB CUCTEMOW yNpaBneHns u 3aLlunTbl;

- py4YHOe OTK/IoYeHne AN NpoBeJeHNs PeMOoHTa Npu aBapuiHbIX YCIOBUAX:

- N1laHOBbI€ OCMOTPbI, MPOX0OAsLLNe B COOTBETCTBUMN C KasleHJapHbIM rpadyukoM pabor.

Mon BpeMeHeM «HeonpefeneHHoro» coctoaHms MBJY [Tu B popmyne (52)] paccmaTpuBalT BpeMms:

- aBapuu nam 06CNyXmMBaHna cucTeMbl c60pa faHHbIX UCMbITAHW;

- NOTePsAHHbIE NN HEBOCCTAHOBUMbIE flaHHble 0 pexumax MBIY.

N3 06uero BpeMeHn UCNbITaHUA cneayeT UCKNUYUTbL Nepnuoabl BpemeHun Te:

- aKcnepTn3bl MB3Y BO BpeMs BHENNAHOBbIX UCNbITAHUA, HEPEKOMEHAYEMbIX Npou3soauTenemM (Hanpu-
Mep. 3KcnepTn3a cuctemMsl c6opa faHHbIX);

- py4HOe OTK/Il0YeHUe UK NepeBoj B PeXnM UCbITaHA, NPensaTCTBYOLIME HOPManbHol pa6oTe MB3Y,
ANA N6bIX Lenein KpoMe TEXHUYECKOro 06CNYXUBAHWUA, UAN NPU YCNOBUAX, BOCNIPUHUMAEMbIX Kak aBapuii-

HblE;
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- OTK/IDYEHMNE OT 3/IEKTPUYECKON ceTu, akKyMynaTopHoli 6aTtapeun, MHBepTOpa WAM N06Oro BHELWHEro
KOMNOHeHTa cucTteMbl MBJY, nogseprasBllierocs McnbiTaHuaMm. EcAm 3TM KOMMNOHEHTbl ABASATCA BaXKHbIMU
KOMNoHeHTaMn MB3Y. To 3TO BpeMs A0/DKHO cuntatbes kak TN\

- CHUXEHVe nan npekpaw,eHne npom3BoACTBa 3N1€KTPUYECKON IHEPTUM MPU BHELIHUX YCNOBUAX, OT/IU-
YalLWMNXCa OT NPOEKTHbIX.

Ecnn oTkaz MB3Y npousolwen 18 O4HOW U3 BbllenepeyncrieHHbIX CUTyaumnii npu HoOpManbHbIX BHEL-
HUX YC/TIOBUSIX, TO 3TO BpeMs OoTHocuTcs K TN.

OCHOBHble cuctembl MB3Y. BAusOLIME HA HALEXHOCTb ee (PYHKLMOHUPOBAHUS, A0MKHbI ObiTh OTpaxe-
Hbl B OTYeTe 06 UCNbITaHNAX. DTN CUCTEMbI AO/KHbI BKAOYaTb B CebA:

- MexaHu4yeckoe coeanHeHne MBJIY n 3emnu;

- aneKTpuYeckoe coeAuHeHne mexay MBIY u Harpyskoi;

- ycTpoiicTBa ynpasneHna mexgy MB3Y n 6AMWKXKHUMN U/MnNn ganbHUMKU CUCTEMAMMWN KOHTPONS.

B nporpaMme ucnbiTaHWA JO/KHbI GbITb MPONMCAHbI KATErOpMUM YCMOBUIA, HE UMEKLLMX YeTKOro pasge-
NeHNs Ha aBapuiiHble 1 HEHOPMasbHble. Hanpumep, K TakuM CUTyauusaM OTHOCATCS:

- cny4vaiiHoe BKNOYeHWe TOPMO30B;

- c60i1 cucTembl ynpaBneHus Npu N3MeHEHUN HanpsHxeHus.

B oTueTe 06 MCNbITAHUAX JO/KHbI ObITb yKa3aHbl U3MepUTESIbHbIE NPUBOPbI, TOYHOCTU U eAUHULbLI U3-
MepeHuit ansa pukcaunmn cocToaHUn pexumos MB3Y Bo BpeMs UCNbITAHUSA.

9.4.2.3 CHMXeHMe aHepreTnYecknx nokasatenei

B HacTofweM MofnyHKTe onucaHa npoueAypa WCMbITaHWiA 415 BbISIBNEHUSA NPUYUH CHWKEHUS 3Hep-
reTmyeckux nokasateneli BeTpoTypobuHbl. BO BpeMs MCMbITAHUA AN KaXA0ro mecsua onpeaenstoTcs aHep-
reTmyeckue nokasaTenu, COOTBETCTBYOLME CKOPOCTAM BeTpa. NS Kaxoh cKOpoCcTW BeTpa AOKHa ObiTb
NnocTpoeHa 3aBUCMMOCTb N3MEHEHMNA IHEPreTUYecknx nokasarenein Bo BpemeHn. Ecnu HabnwgaeTca TeHAeH-
LMA CHWKEHNA 3HEPTUM, TO 3KCNEPTHbIM NyTeM ycTaHaB/MBaeTCs NpuumMHa. Ona akkyMynaTOpHbIX GaTapei
cnepyeTt CTpouUTb rpadpuk ¢ TOUKamm cocTosaHuA 3apsga. MNpu aHanuse cnefgyeT UCNONb30BaTb TONbKO AaH-
Hble. COOTBETCTBYOLWWE HOPMa/bHbIM pexuMam paboThbl.

9.4.3 [unHammnyeckoe cocTtofHue

OueHKa AMHaMN4yeckoro coctoaHns MB3Y npon3BoauTCA B LLeNSAX BbISBIEHUS Ype3MepHbIX BUbGpaLuuii.
OvHamunyeckoe coctosHne MBJY f0MXHO 6bITb OLEHEHO 418 BCEX AKCNNyaTaLWOHHbIX PEXMMOB (Hanpumep,
C Harpyskoii, 6e3 Harpy3ku U T. 4.) B paboyem gnanasoHe ckopocTeli BeTpa (C 3HEPreTUYeCcKoi xapakTepucTu-
K1) go 20 m/c. 3a MBJY Heo6xoAaMMO HabnwaaTbh Kak MUHUMYM 5 MUH. Npy CKOPOCTU BeTpa, 6/n3koit k 5. 10.
15. 20 m/c. n B cymme 1 4. Ocoboe BHMUMAHNE J0/DKHO ObITh YAENEeHO BUGpaLmamM U pe3oHaHcy 6alluHu, wymy
MBJY. AnHamuke XBOCTOBOrO ONMepeHunss U NOBEeEeHUI0 NMOBOPOTHON cucTembl. HabnwaeHns A0MKHbI 6biTb
3aHeceHbl B NPOTOKO/ UCMbITAHWA.

9.5 MNcnblTaHNA MexaHW4YeCKUX KOMNOHEHTOB

9.5.1 OCHOBHbl€ NOJIOXEHUA

CTtaTuyeckoe ucnbiTaHne nonacTeil o6a3artenbHO NpoBoAUTCA ANA Bcex MB3Y. nA Apyrux HecyLlyux
KOMNoHeHTOB MBJY ucnbiTaHns o6a3aTenbHbl, ecnu He 6bln onpefeneHbl NPOeKTHbie Harpysku. icnoitaHne
aneMeHTa MB3OY npoBoautcs Ans camMoro onacHoro npeAesibHoro COCTOSHUA € y4eToM napuuasbHbiX KO3g-
huyneHToB 6€30nacHoCTU. MoXeT BblTb HAaHECEH yuepb HopMmanbHO pa6oTe MB3Y u3-3a. Hanpumep, 3Ha-
YNTENbHON NOTEpPU XKECTKOCTU, NaacTmyeckol gedopmayuu, npornéa nnu nsnoma. Heobxogmmo y6eanTbeca B
COOTBETCTBUWN N3MEPEHHbIX HArpy3o0K NPOEKTHbIM, yKa3aHHbIM B cneundurkaynm KOMNOHEHTOB.

9.5.2 icnbiTaHne nonacTtei

CTaTuyeckoe HarpyxeHue nonacTteil cknagbiBaeTca n3 nsrnbarwow,ero MOMeHTa U LeHTPOOEXHON! Ccunbl
[N18 caMOro onacHOro BapuaHTa HarpyxeHus. /icnbiTaHusa NpoBoAATCca ANA nonacteil n BTYNKN (coeAnHeHne
C roHAon0i#i). He A0/XHO 6bITb OTKA30B B paboTe NMpu TECTMPOBAHUM MaKCMMasbHOW pacyeTHoli paboyeii Ha-
rPy3Kkn € yueTOM nokasaTesnieil HafeXxHOoCTH.

WcnblTaHne nonacTu pekoMeHAyeTCs NPOBOAWUTL NPW aBapuiiHbiX YyCNOBUAX ANS onpefeseHns ee pe-
asbHOro 3anaca NPOYHOCTY.

B MexgyHapofHOl NnpakTuWKe Npu UCMbITAHUAX 10NACTU Ha YCTaNOCTHYI0 Harpy3ky Heo6xo4Mmo pyko-
BOACTBOBaTbLCA TpeboBaHMaAMY [8].

9.5.3 VicnbiTaHnAa BTYNKK (CTynuubl)

MpoBoAsATCA cTaTUyeckne UcnbiTaHUS BTY/IKM (CTYNULbI), BKIOYAOLWME UMUTALMIO LLeHTPOOEeXHON Cubl
1 n3rnbaloLiero MOMeHTa BO BCEX TOUKax NMpucoeAnHeHns nonacTeil. Takxe JOMKHO 6biTb NPOTECTUPOBAHO
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coefiMHeHne BTYNKW (CTynuubl) C BanOoM. MNpu MCMbITAHUAX HA MaKCMasbHble MPOEKTHbIe Harpy3kn C yyeTom
napumanbHbliX KO3 PULNEHTOB 6€30MaCHOCTM He A0/KHO 6biTb NONOMOK BTYNKM (CTYNuULbI).

9.5.4 NicnblTaHMA KOHCTPYKL MW TOHAO/bI

Mpy Heo6Xo0AMMOCTN MPOBOAATCS CTaTMYECKMe UCMbITAHUSA TOHAO/MbI, KOTOPblE BKIOYAKT B Ce65 U3ru-
6alolWwmii MOMEHT Ha Basly, OCEBYI0 BpaLLaloLly0 CUay 1 CO6CTBEHHbIN Bec. Mpu MakcUMasbHbIX NPOEKTHbIX
pacyeTHbIX Harpyskax (Bknwouyas KoanLumeHTbl HafeXHOCTN) ToOHA0NA He [O/KHA NONYUYNTb YpOoHa.

9.5.5 MicnbiTaHna ycTaHOBKWN Ha BeTep

McnbiTaHna ycTaHOBKM Ha BeTep NMPOBOASATCA @aHaIOTMYHO WUCMbITAHWUAM TOHAOMbI. JO/XKHO 6biTh Npo-
[eMOHCTPUPOBAHO. YTO YCTaHOBKAa Ha BeTep paboTaeT AO/KHbIM 06pa3oMm.

9.5.6 NcnbiTaHna peaykropa

McnbiTaHna pegykropa npoBoANTb He TpebyeTcs, HO B MeXAyHapo4HOl NpakTuke pekomeHayeTcs uc-
nblTaHue B cooTBeTCTBUYU C [9].

9.6 WcnbiTaHUs HA 6€30MNaCHOCTb U (PYHKLMOHANBLHOCTL

McnbiTaHna Ha 6e30nacHOCTb M PYHKLMOHANbHOCTb JO/DKHBI NOATBEPAUTb, YTO PEXUMbI UCNbITYeMOl
TYpOVHbI COOTBETCTBYIOT MPOEKTHLIM M YTO HaAeXHOCTb paboTel MB3Y o6ecneuveHa AO/MKHbIM 06pa3oM.

McnbiTaHna Ha 6e30nacHOCTb U PYHKLUOHAIbHOCTb [OJIKHbI BKIOYATb UCMbITAHHO CUCTEMbI KOHTPOSSA
M 3aWuTbl B KPUTUYECKUX CUTyaLMsAX B COOTBETCTBMU C TpeboBaHUAMU NPOEKTHOW fokymeHTauuun. Kputnye-
Ckue cuTyalummn BKIOYalOT B cebs:

- KOHTPO/1b MOLLHOCTU 1 CKOPOCTH;

- KOHTPO/1b MOBOPOTHOW cUCTEMbI (BbIPABHUBAHNA MO BETPY);

- NOTepPI Harpysku;

- 3alUMTY OT NpeBbILLIEHNSA NPOEKTHOW CKOPOCTH;

- 3anycK 1 OTK/0UYEHME NPU NPeBbILLEHUN NMPOEKTHO CKOPOCTK BeTpa.

Takxe MOryT ObITb YYTEHbI:

- 3awmTa oT 3HaYnTeNbHbIX BUGPaLNA;

- 3awuTa 6artapeli OT OTK/IOHEHWI OT HOPMasIbHOTO HaNPsXXEHUS;

- aBapwiiHoe OTK/IlDYEHME NpU HOpMasbHOW paboTe;

- 3aKpyTka kabeneii;

- HEM30/1MPOBaHHbIEe yHacTkn kabenel (418 NOAKNIOUYEHHbIX K CETH).

Takxe f0/KHbI 6bITb UCMbITaHbI BCE [ONO/HUTEIbHbIE (YHKLUN CUCTEMBI KOHTPOSA U 3alnTbl, KOTOPbIE
MOTYT 6bITb aKTUBMPOBAaHbLI OTKA30M KaKoro-imbo KOMMNOHEHTa, APYTUM KPUTUYECKUM COBbITMEeM UK HapyLle-
Huem paboyux ycnoBuit. 3Tn UCNbITAHUSA MOTYT BKIOYaTb B Ce65 MoAeNnpoBaHne KpUTUYEeCKNX cobbiTuid nm
paboumnx ycnosuit. Hanpumep. MB3Y ¢ nposucatoLwmmm nposojamMu, CnpoekTupoBaHHas ¢ aBToMaTU4eckum
OTK/IIOUYEHNEM, MPU Ype3MepHOM MPOBMUCAHNWM NPOBOAOB AO/KHA ObiTh MCMbiTaHa Ha paboTy 3Tol yHKUWUK
CUCTEeMbl 3aLUThbl.

9.7 KnumaTtuyeckme ncnolTaHmsa

WcnbiTaHne MB3Y. cnpoekTMpOBaHHOW ANA paboTbl B YC/I0OBUAX, OT/INYHbLIX OT HOPMasbHbIX (CM. pas-
Aen 6) ycnoBuii okpyxatouieii cpefbl, peKOMeHAYyeTCs MPOBOAUTbL ANS BCe KOHCTPYKLMM MB3Y nnn ans Bcex
ee KOMMNOHEHTOB, NOABEPXEHHbIX BHELWHWM YC/TOBUAM.

9.8 NcnbiTaHMA 3NeKTpuyeckoro o6opyaoBaHunsa

Bce 6e3onacHble KpUTUYECKME NOLCUCTEMBI (HANpUMep, reHepartop, ynpasasaiouias naHens, Asuratesnu,
TpaHcdopmaTtopbl. Y30. pagmatopbl) MBOY A0MXHblI 6bITb OLEHEHbl U NPOTECTUPOBAaHbI Ha cTaHgapTbl M3K
M HauMOoHanbHble cTaHgapThl.

Hanpumep, Ans reHepaToOpOB WCNblTaHWA Heo6XxoAUMMO MpPoBOAWTbL B cooTBeTcTBUM ¢ TOCT P
52776. TOCT P M3K 60034-2-1. TOCT IEC 60034-5.

MpumeyaHne — B mMexayHapoAHOU NpakTuWKe NP UCNbITaHUAX 3/1eKTPUYeCcKoro obopysoBaHNa UCNob-
3yt0T [10].
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10 Q3nekTpunyeckasa cucrtema

10.1 OCHOBHble NOJIOXEHMNA

3nekTpuyeckas cuctema MB3IY. Bk/ouan Bce anekTpuyeckoe obopyaoBaHne U KOMNOHEHTbI (Cu-
cTeMa ynpaBieHus, reHepaTopbl U T. A.). JO/)KHA COOTBETCTBOBAaTb TpeboBaHNAM COOTBETCTBYOLUX
HaluMoHasbHbIX CTaHAapToB. KOHCTPYKUUS 3neKkTpuyeckoid cucTembl MBIY pgomkHa yaosneTBOpATb
TpeboBaHnam NOCT 12.2.007.0.

MB3Y. npefiHasHauyeHHble AN NOACOEAUHEHUS K 3N1EKTPUYECKON CeTun, [O0/KHbI COOTBETCTBOBATbL Tpe-
6osaHnAmM 10.7.3. Bce o6opyfoBaHue M KOMMOHEHTbl 3/1EKTPUYECKOR CUCTEMbI [JO/KHbI COOTBETCTBOBATH
NPOEKTHbIM BO3AElCTBUAM BHeLlHel cpefbl (CM. 6.4). K YNC/y KOTOPbIX OTHOCATCA TemnepartypHoe, ¢oTo-
XUMUYECKOI. KOPPO3MOHHOE, MexaHnyeckoe n ap.

Bce o6opyAoBaHve N KOMNOHEHTbI 3/IEKTPUYECKOW cUCTeMbl, BbibpaHHble Ha 6a3e aHepreTUYecKux xa-
paKkTepucTuK. fO/HKHbI COOTBETCTBOBATbL MPOEKTHbIM Harpy3kam, Bkavas aBapuiiHble ycnoeus. OgHako ecnu
KOMMOHEHT 3M1eKTPUYECKOl CUCTEMbI HE YA0B/IETBOPSAET MPOEKTHLIM YC/I0BUAM, TO OH MOXeT 6blTb UCMO/b30-
BaH B kKayecTBe [ONO/IHNTENbHOI 3alWnTbl BCEW aneKkTpuyeckoin cnctemsl MBIY.

3awmta MB3Y OT yaapoB MOJIHWIA 1 APYTMX KPAaTKOBPEMEHHbIX NMeperpys3ok 4o/xHa 6biTb paspaboTaHa
B cooTBeTcTBMM ¢ TOCT 12.1.030. HeT HeobxoammocTn obecneumBaTb 3aWMTy Tex Yyacteihi MBJY. 6e3onac-
HOCTW KOTOpPbIX YAapbl MOJIHUIA He HaHOCAT yuiepba.

MpumeyaHne — B MexXAyHApPOAHONR NPaKTUKe B faHHbLIX Lensx npuMeHsiioT [11].

10.2 3awuTHbIe ycTpoiicTBa

OnekTpuyeckaa cuctema MB3IY B cooTBeTcTBUM € TpeboBaHusmm FTOCT P M3K 60204-1 n 7.1-7.5,
7.8 p[oMXHa BKAOYaTh B ce6s1 COOTBETCTBYIOLLIME YCTPOICTBA, rapaHTupyloLme 3awmnTty oT c6oeB Kak camoil
MB3Y. Tak 1 ceTu NOAKNIOYEHNS, KOTOpPble MOTYT MPMBECTW K ONACHOW cuTyauum nam coctosHuio MB3Y.

Mpumepamun Takmx yCTPONCTB ABAAIOTCA 3awmuTa OT Neperpys3kn no ToKy, TepMoOpe3ncTopbl oT neperpe-
Ba UT. A.

10.3 Pa3benunHUTENbHbIE YCTPOCTBA

[onxHa 6bITb NpefycMOTpeHa BO3MOXHOCTb OTK/IIOYEHUS 3N1eKTpUYeckoin cuctembl MB3Y oT nutato-
LMX NCTOYHWNKOB 3/IEKTPUYECKOI 3HEepPrumn, ecnmn ato TpebyeTcsa Mo yC/NOBUAM TEXHUYECKOTO 06CIYXNBaAHUS,
peMoHTa, 0CMOTpa NN UCMbITaAHWA.

He pgonyckaeTcs ucnonb3oBaTb MOMYNPOBOAHUKOBbIE NPUGOPLI B KAYeCTBE €AUHCTBEHHbIX CaMOCTOS-
Te/IbHbIX OTK/0YaWUX NPM60POB U YCTPOIACTB.

B KOHCTPYKUUU MB3Y fo/kHbI ObITb NPeAyCMOTPEHbI BCMOMOraTe/ibHble 3/1eKTpUYeckne Cxembl C He-
3aBWCUMbIM UCTOYHMKOM NUTAHUA (CUCTEMA COOCTBEHHBIX HYX/) V1 OTKAOYaOLWNM YCTPOWCTBOM A5 OCBeLe-
HUA, o6ecneyeHnsa TEXHOIOTMYECKUX NMPOLLECCOB U OCYLLEeCTBNIEHNSA Mep 6€30MacHOCTU BO BpeMsA TeXHUYECKO-
ro 06cnyXnBaHnsa unAu pemoHTa. [laHHble BCnoMoraTe/ibHble CXeMbl JO/MKHbI HAXOAUTLCSA NOA HanpskeHnem
B TO BpeMms, Korja BCe OCTaslbHble 3/1EKTPUYECKNE CXEMbI OTK/THOUEHbI.

10.4 Cuctema 3aszemneHus

B npoekTe MB3Y gomkHa 661 Th paspaboTaHa MecTHas cucTema 31eKTPOAHOro 3a3eM/IeHNsi B COOT -
BeTCTBUN C TpeboBaHnaMn TOCTP 50571.5.54. TOCT 21130. TOCT 12.1.030. FOCT 12.2.007.0 (ans obecne-
YeHNA NPaBuUbIIOTO (PYHKLNOHNPOBAHWS 31K T puYecknxycTaHoBok) n FTOCT 12.1.030 (4158 MOIHME3aLW N T bI).

B NpoekTHOI fOoKyMeHTauum Ao/mKeH 6biTb YkasaH Anana3oH NpoBOAALLUX CBOWCTB FPYHTOB, KOTOPOMY
COOTBETCTBYET flaHHaA cMCTeMa 3/1EKTPOAHOIO 3a3eM/IeHuUs, a Takke A0/DKHbl 6bITb AaHbl peKoMeHAaumnum Ha
cnyyalii, ecnu 6ygeT ycTaHOB/IEHO HECOOTBETCTBME YKa3aHHOMY AuanasoHy.

Bbl6op 1 ycTaHOBKa 060pyj0BaAHNA 3/IEKTPOAHOrO 3a3eM/ieHns (3M1eKTpoAbl 3a3eMneHns, nposoja 3a-
3eM/IeHNA. rnaBHble KNeMMbl 3a3eM/IeHNs, 3a3eMaWme WrHbl) AO0/HKHO COOTBETCTBOBATbL YC/10BUAM MOJI-
HuesawuTbl.

10.5 MonHvesawmnta MasblXx BETPO3IHEPreTuYeCcKknx yCcTaHOBOK

MonHuesawmuta MB3Y gomkHa 6biTb pasdpaboTaHa B cooTBeTcTBUM ¢ TOCT P 54418.24. He TpebyeTcs
o6ecneynBaTb 3aluTy Tex yacteii MBJY. 6e30MacHOCTM KOTOPbIX yAapbl MOSIHWI He HaHOCAT ywepba, Ha-
npumep. nonacTn BeTpokosneca. [lonosnHUTeNbHble TpeboBaHUA NO MonHMes3awmTe MB3Y npusegeHsl B [12].
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10.6 3nekTpuyeckue Kkabenu

OnekTpuyeckne kabenu BbiGUpaTCA € y4eTOM TemnepaTypbl, HanpsaXeHWs, ToKa, BHELWHUX YCNOBUIA 1
cTapeHunsa (Macno, ynbtpaduonetosoe ctapeHue) B cootsetctBum ¢ FOCT P M3K 60204-1 (pa3gen 13).

Cnepyet yunTbiBaTb MexaHU4yeckue Harpysku, BO3HMKaloLWw e npu yCTaHOBKE W 3KCnayaTaunum 3nekTpu-
yeckux kabenei. OHM [OMKHbI ycTaHaBnmMBaTbcsA B cooTBeTcTBMM ¢ TOCT P M3K 60204-1 (pa3gen 14).

ApmupoBaHHble kabenu n nsonupytowme Tpyobl 4OMKHBI NCNOMb30BAaTLCSA B TOM C/lyyae, ecivm uMmeeTtcs
BEPOATHOCTb NOBPEXAeHUs Kabenein rpbidyHamum v ApyruMu XXMBOTHbIMU. MNoA3eMHble Kabenu A0/KHbI pac-
nonaraTbCa Ha TakoW rnybuHe, 4Tob6bl M36exaTb NOBPEXAEHUIA OT NepeaBUKHON TEXHUKK, 06CyXMBaloLL el
MBQJY. nnun 0T CeNbCKOXO3ANCTBEHHbIX MalmWH. JIMHUM pacnosioXeHUs NoA3EeMHbIX kabenein [oMmKHbI GblTb
MapKMpOBaHbl IeHTamMun pasMeTku.

10.7 SnekTpuyeckne Harpysku

10.7.1 OCHOBHblEe NOMIOXEHNSA

TpeboBaHNA K 31IEKTPUYECKUM Harpyskam gna MB3IY onucaHbl B 10.7.2— 10.7.5.

10.7.2 3apagka 6atapeun

MB3Y. npefHasHauvyeHHble 415 3apafku 6atapeid, AO/MKHbI 6bITb CIPOEKTUPOBaHbI C Yy4eTOM COOTBET-
CTBYIOLLEr0 TOKA M HanpsXeHus, peKoOMeHA0BaHHOIo B PyKOBOACTBE MO 3KCNyaTauuu ANS KOHKPeTHOW 6aTa-
peu. [ipyrne xapaktepuctukmn 6atapen, KOTopble AO/KHbI 6bITb YYTEHbI NPU NPOEKTUpOBaHUM MBIY:

- Temnepartypa:

- eMKOCTb:

- pasMep M HOMUHa/bHasA MOLLHOCTb.

3apsfiHble TOKM J0/KHbI 6bITb CMOCO6HBI BblAEpXUBaTb MakCUMaslbHble HanpsHXeHUs npu noTepsx Ha-
rpy3oK nunm B cnyvasx, korga 6atapen NOMHOCTbIO 3apsXeHbl U HanpsXxeHue nepegaetcs K ApYromy yCTpOiA-
CTBY.

10.7.3 3nekTpoaHepreTnyeckas ceTb (CUCTEMbl COEAUHEHNSA C CETbIO)

10.7.3.1 OCHOBHble NOJIOXEHNA

MB3Y. npefHa3HauyeHHble A8 COEANHEHNA C 3NEKTPUYECKON CeTblo, JO/HKHbI COOTBETCTBOBATL Tpe6o-
BaHnam 10.7.3.2—10.7.3.3.

10.7.3.2 CamoB0O36YyXaeHue

Nbas uenb anekTpuuyeckoit cxembl MBIJY. koTopas gonyckaeT BO3HMKHOBEHWE CaMOBO30OYXAeHus,
[O/KHA 6bITb Pa30MKHYyTa U HAAEXHO yAepXuBaTbCsA B Pa30OMKHYTOM COCTOSHUM B Cliyvyae noTepu CBA3N C
CeTbl0 NOAK/MOYEHUS.

Ecnu KoHgeHcaTopHas 6aTtapes nofknyaeTcs napansefnibHo ¢ reHepatopom MB3IY (gna ynydwenuns
XapaKTepucTK MOLLHOCTH), TO B 3/1€KTPNYECKO CXeMe Heo6Xo4NMO npeAycMOTpeTb COOTBETCTBYIOLLUIA Bbl-
KnoyaTenb. KOTOPbIV AO/KEH OTKNOYATh KOHAEHCATOPHYO 6aTapeto Npy noTepe ceTu, 4To6bI n3bexaTb caMo-
BO36YyXJeHusa reHepatopa. Ecnv B uenu reHepatopa MBJOY npefycMoTpeHbl yCTpOiCTBa, He gonyckawlime
ero caMmoBo36yXAeHNs, TO B COOTBETCTBYIOLLEN fOKYMEHTaL MW AO/KHO ObITh yKa3aHo, 4UTO CaMOBO36YXaeHne
reHepartopa UCK/I0YEeHO.

10.7.3.3 FapMOHUMKM TOKa U 3HepreTuyeckoe coctosHue obopypoBaHus

OHepreTnyeckne xapakTepucTUKM KOMMOHEHTOB, TaKUX KaK UHBEPTOPbI, PErynsaTopbl 3/1eKTPO3HEPTUN 1
cTaTnyeckne KOMNeHcaTopbl peakTUBHOW MOLWHOCTU, AO0/MKHbI 6bITb CNPOEKTUPOBAaHbI TakuM 06pa3om, 4TOObI
rapMOHVKU TOKOB W HampshKeHWih He nHTepdepmpoBany C 3awWuTHLIM pese ceTu nofknyeHms. B ocobeH-
HOCTU AN MB3Y. cOeJMHEHHbIX C CETbO, TAPMOHUKN TOKa, CreHepupoBaHHoro MB3Y. foMKHbI 6bITb TakuMK,
4TO6bLI 06 aa chopMa rapMOHWK HanNpsXXeHWs B TOYKe COeAMHEHUA C CeTbl He MpeBblllana Kputuyeckue
rapMOHVKUN 3/IEKTPUYECKOl ceTu.

10.7.4 NMpamoe npucoeanHeHNe K 3/IeKTPOMOTOpPY (Hanpumep, Bogo3abop)

MB3Y. coefiuHeHHble HanpPsAAMyt0 C 3/IEKTPOMOTOPOM, MOTYT MEHSATb HanpshxeHue, TOK K yactoTty. Cne-
ayeT ybeguTbes B 6e3onacHoli pa6ote MBJY Bo BceM pabouem guanasoHe. McnbiTaHna Ha AONTOBEYHOCTb
paboTbl UAu Apyrue UcnbiTaHns MOryT 6bITb YaCTblO cneyuduKkaynu.

10.7.5 Mpamas pe3ncTuBHaA Harpyska (Hanpumep, Harpes)

MB3Y. coefnHeHHble HANPsIMyl0 C Pe3UCTUBHOI Harpy3koi, MOryT MEHSITb HanpsXeHue, TOK 1 YacToTy.
Cnepyet ybenntbcsi B 6e3onacHoli pa6ote MBJY Bo BceMm pabouem gmanasoHe. VicnbiTaHUSA Ha AONTOBEY-
HOCTb paboTbl UK Apyrue UcnbiTaHUA MOryT 6bITb YACTbi0 cneyuduKkaLnm.

MB3Y, npefHasHauyeHHble 4N NPUCOEANHEHUA K PE3UCTUBHBLIM Harpyskam, Takum Kak Tensosas Harpys-
Ka. [0/DKHbI NCMOMb30BaTb MPOBOAHMKN, NOAXOAAWME ANA MEHSIOLWMNXCA TOKOB, HANPSHXXeHW 1 TeMneparyp.
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11 Hecyuwme KOHCTPYKLUN

11.1 OCHOBHble NONOXeHUSA

Hecylias KOHCTPYKUMA ABAsieTcs Hanbonee BaXHbIM 3fieMeHToM MBJY. OHa npuHumaeT Ha cebs Ha-
rpy3km oT MBJY. Ecnu nnowafb BeTpokoneca 6osnblue 2 M2. TO HeCylyl KOHCTPYKLWUIO paccMatpusBaloT
KakK yacTb cuctembl MB3Y. Hecywana KOHCTPYKUMA AO/KHA COOTBETCTBOBATbH TPe6OBaHMAM HaLMOHaNbHbIX
cTaH4apToB.

PekomeHayeTca kaxayt MB3Y. koTopas He MoXeT 6biTb 6€30MacHO onyLeHa Ha 3eM/1t0 4719 06CnyXu-
BaHus, obecneymBatb CUCTEMON TOPMO3SLLEro cnycka A5 nogbema, cnycka u paboTbl HaBepxy 6allHu.

11.2 Tpe6oBaHnA AMHAMUKN

Pe3oHaHC Hecylei KOHCTpYKL MB3Y MOXeT 6blTb O4EHb BaXHbIM MPOEKTHbIM pelleHneM. Mpu npo-
eKTUpoBaHUN HeobX0AMMO MaKCManbHO n3beraTb YacToTbl cucTeMbl MB3Y. Bbi3biBatoLLeli Upe3mMepHyo BU-
6paunto. 3To YpesBblvaiHO BaXHO A/151 HECYLLE KOHCTPYKLUMUM NPpu CTpOUTE NbCTBE.

11.3 dakTOopbl OKpyXatlei cpeabl

B npouecce BO3BeAEHUs, IKCNyaTaunm U TeXHUYECKOTo 06CnyxuBaHus MB3Y Ao/kHbl 6bITb CO6/I0-
[leHbl yKazaHHble MPOEKTUPOBLLMKOM MakKCUMaNbHO AONYCTUMbIE BE/IMUUHbLI (DAKTOPOB OKpYyXalleii cpeasl,
onucaHHble B pasgene 6.

11.4 3asemneHune

AN CHUXKEHNUA NOBPEXAeHW 0T MOMHUI Hecylas KOHCTPYKuMs MBIY (Bkntouas KaHaTHble OTTAXKM)
[0/KHA 6bITh HAagNexawmm o6pa3om 3azeMneHa.

11.5 ®dyHpameHT

Ona MB3Y c¢ nnowaabio BeTpokoneca 6oMblie 2 M2 NpoOM3BOAMTENb [O/KEH ykasaTb TpeboBaHuS K
dhyHAaMeHTy, BKOYasA NAaHMPOBKY (YHAAMEHTa U MECTOMOJIOXKEHNEe KaHaTHbIX OTTAXEeK, C peKoMeHAaum-
AMU 1M TpeboBaHMAMM MO ycTaHoBKe. MNMpousBoauTenb AO/MKEH obecneynTb AeTajibHble yepTexu obpasuos
hyHoaMeHTa 1 ykasaTb nNoaxofauime yCcnoBusA rpyHTa 418 NPOEKTHbIX Harpy3ok Ha hyHaameHT.

11.6 MpepfenbHble NPOEKTHbIE HArpy3kun

PaCCManVIBaI-OTCﬂ BO3HUKaKLWMNe NPOEKTHbIE Harpy3kn npn HOpmMasibHOM 06Cl'|y)KVIBaHVII/I, BKNO4Yasd BOC-
XoxneHve. nogbemMm M CNycK Ha 6alHe. ATn Harpys3kn A0JKHblI cornacoBaTtbCa C AONYCTUMbIMWU Harpyskamu,
ONMNCaHHbIMU B COOTBETCTByIOLLI,eﬁ AOKYyMeHTauunn.

12 TpeboBaHUs K LOKYMeEHTaunmn

12.1 OCHOBHble NOJIOXEHMUA

[lokymeHTauua no MBJIY pgosxHa cogepxartb onucaHue Bcex BUAOB paboT no c60pke, MOHTaxy, Ha-
najke n BBOAy B akcnnyaTtauuto MB3Y. B pykoBoACTBe MO akcnayatauum v TEXHUYECKOMY 06CNYyXMBaHUIO
MBQ3Y g0/MKHbI 6bITb NOAPOGHO M310XEHBI ONepaLun No BBOAY B aKCNyaTauunio, akcnayartaumm, TeXHMYecko-
My OCMOTpPY 1 ob6cnyxunsaHuio MB3Y. lokymeHTaumsa no MB3Y MoXeT COCTOATb M3 OAHOIO U/IM HECKONIbKUX
PYKOBOZACTB /19 MOHTaXHWKOB, Bnagensuya MB3Y n o6cnyxunsatoLero nepcoHana.

B gokymeHTaunmn foMxXHbl 6bITb NpUBEAEHbI NHCTPYKUUM ANna 6e3onacHoi akcnnyaTtauun MBIY. B go-
KyMeHTaunn JOMKHbl 6biTb YkasaHbl Mofgenb MBOY u ee cepuiiHblii HOMep. [lokyMeHTauma fO/HKHA 6biTh
ohopM/ieHa Ha PYCCKOM A3blKe.

12.2 YcTaHOBKa

12.2.1 OcCHOBHbIE NONIOXEHNA

MpoeKkTUPOBLLMK 060pYyAOBaHNSA AO/HKEH 06ECcneynTb Hannyme HeobXoANMbIX YepTexei, cneunduka-
LWIA N MHCTPYKUMIA AN BbINOMHEHUA COOPOYHBLIX, MOHTAXHbIX, MOAbEMHbIX, TPAHCNOPTHbLIX Y CTPOUTENbHbIX
pa6or.
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[lokymeHTauusa no yctaHoske MB3Y fonkHa cofepxartb MHPOPMaLMIo 0 BCEX AONYCTUMbIX Harpyskax
Ha obopyfoBaHMe Mpu BbINOSIHEHUU NEpPeyYUC/ieHHbIX Bbile paboT. B gokymeHTauuu no yctraHoske MBJIY
[O/KHa BbITb YkazaHa macca BCex CO0POUHbIX eUHUL, NPUBEAEHO ONUCAHNE TEXHOOTUN TPAHCNOPTUPOBKH,
noAbema, yCTAHOBKM U MOHTaxa o6opyaoBaHus.

B cnyvyae, ecnm MoHTax o060pyAoBaHWA LO/KEH OCYLWECTBAATb TONbKO CneunanbHO 06yYeHHbI nep-
COoHasn. To CoOoTBETCTBYOWAasa nHopMaumnsa 4onxHa 6biTb NpUBeeHa B 4OKYMeEHTauumn no yctaHoske MB3Y:
«YCTAHOBKA BbINMOJIHAETCA TOJ/IbKO CNEUWVMATIBHO OBYYEHHbBIM MEPCOHANTOM».

WNHCTpyKUMM 415 BbINOSIHEHNA NOABEMHO-TPAHCNOPTHbLIX PaboT AO/MKHbLI cogepxaTb TpeboBaHMA K Kpa-
Ham. nebegkam 1 npoyemy nogbeMHOMY U TPAHCNOPTHOMY 060pPYAOBaHMUIO, B T. Y. KO BCEM CTpOnam, Kprokam
U APYTUM MHCTPYMeHTaM, Tpebylwumca Ansa 6e3onacHoro nogbema. Ha nogHuMaemblx y3nax v getanax
[OJDKHBI 6bITh YETKO 0603HaYEHbI TOUKM 411 CTPOMOBKW. B MHCTPYKUUM fOMKHA 6biTh NpUBeAeHa TEXHONOTNS
YCTaHOBKM W [aHO yKa3aHue Nno UCNonb30BaHWMI0O KOHKPETHbIX MHCTPYMEHTOB, OCHACTKW, NPUCNOCO6NeHni n
npuéopoBs, TpebyeMbix N5 6€30NacHO YCTaHOBKN.

B fokymeHTauuy no yctaHoBke MB3Y fo/kHbl 6bITh yka3aHbl BUAbI U CPOKM UCMbITAHUIA BCeX KOMMO-
HeHTOB MBJY.

B pykoBOACTBO MO MOHTaxy MBQJY foxHa 6bITb BKlOUEHA CXeMa 3/1eKTPUYECKUX COeJUHEHNI C MeX-
LYHapoAHbIMU 0603HAYEHUSIMU 3N1EKTPUYECKUX MaLUUH CO BCeil HeobXxoaumoi uHchopmaumeli ona Bbibopa
Kkabeneit 1 NpoBOAOB, €C/IN UX NOCTABKON 3aHMMaeTca nokynaTesb.

12.2.2 OnopHas KOHCTpyKuusa

[ns BbiGOpa ONOPHOW KOHCTPYKUUM MBIY c nnouwajbld OMEeTaHUs MeHbLIe UKW paBHOW 2 M2 B [JOKY-
MeHTauun foMKeH 6bITb NPUBEAEH MUHUMAbHbLIVA NepeyeHb creaytolein nHopmaummn:

- Nogpo6Hble cBeAeHMs MexaHu4Yeckon yactu MBIY/kpenneHne bawHu;

- NOAPO6GHbIE CBEAEHNS 3/IEKTPUYECKO YyacTn MBIY/kpenneHune GalHu;

- MMHMManbHOe paccTosHue Mexay nonacTamu n baluHeii;

- MakcuManbHble Harpy3ky Ha BbiCOTe GalluHu.

[nAa Bbl6Opa ONOPHON KOHCTPyKUMn MB3Y c nnowagblo ometaHus 6onee 2 M2 BbllenepeyncieHHas
UHopmaLns fomkHa 6biTb 40MNONHEHA B COOTBETCTBMM ¢ 11.5.

12.3 PykoBOACTBO MO 3Kcnayartauummn

B pykoBoacTBe MO akcnayatauuy A0/KHbI 6bITb ONMcaHbl Npoueaypbl HOPMasbHOr0 BK/IIOYEHNA U Bbl-
KnoyeHna MBIY. PykoBoACTBO N0 3Kcnayatauum 40oXHO BKIOUYaTh B ce651 BCe COOTBETCTBYOLWME HACTPOKN
CUCTEMbI KOHTPONA, TakMe Kak 3af,aHHble 3Ha4YeHns aBapuiitHOro oTkI4YeHna. PyKOBOLCTBO MO akcnayatauum
Takxe A0/HKHO OXBaTbiBaTb KOMM/IEKCHOE OMMCaHNe BCeil cucTembl A8 HOPMasbHOW 3Kkcnayatauuu u ee nps-
MOe HasHauyeHwue.

MpoussoaunTenb AO/HKEH NPefOoCTaBUTb UHCTPYKLUIO MO BblK1OYEeHUI0 MBJY ¢ ykazaHuem orpaHuyeHns
CKOPOCTU BeTpa 1 APYrux ycnoBuid, B KOTOPbIX 3Ta npoueAypa MoxeT 6e30nacHo ocyl,ecTBASATbCA. B pyko-
BOACTBE NO 3KCN/yaTauuy Ao/HKHA 6bITb NpUBEAEHa KOHTaKTHasa MHgopmauma Ans cepBUCHOTO 06Ccnyxunsa-
HUA K/INEHTOB.

12.4 PyKkoBOACTBO MO TEXHUYECKOMY OBCYXNBAHUID N OCMOTPY

12.4.1 OCHOBHble NOJIOXEHUNA

MpoussoauTenb AO/KEH pa3paboTarb PYKOBOACTBO N0 TEXHUYECKOMY 06CNYXUBAHUIO N OCMOTPY. B py-
KOBO/CTBE M0 TEXHUYECKOMY 06C/Y)XXMBAHWUIO 1 OCMOTPY AOJIXHbI 6bITb NepeyncieHbl Bce TpeboBaHusa u npu-
BefleHbl onncaHmsa paboT No NPoBeAEHNI0 TEXHUYECKOro 06CYXMBaHNA 1 ocmoTpa MB3Y.

Ecnu B pykoBoACTBe yCTaHOB/1IeHO TpeboBaHWe 0 NPoBeeHUN TEXHNYECKOTo 06CNyXMBaHUSA U OCMOTpa
TO/IbKO cneynanbHO 06YyYeHHbIM U NMOATOTOB/IEHHBLIM A1 BbINO/IHEHUA AaHHbLIX BUA0B paboT nepcoHasom, To
COOTBETCTBYOLWAn NHoOpPMaLusa 4omkHa 6biTe NpUBeAeHa Ha TUTY/IbHOM /INCTE PYKOBOACTBA MO TEXHUYECKO-
My 06CcnyxusaHuio n ocMmotpy: «TEXHUYECKOE OBCNYXXWUBAHUWUE N OCMOTP BbIMOJIHAETCA TOJIbKO
CNEUNANTBHO OBYYEHHbLIM MEPCOHA/TOM».

12.4.2 TexHuka 6e30nacHoOCTHU

WNHCTpyKLUMA NO TexXHUKe 6e30nacHOCTU Jo/KHa coepxaTb NoApobHoe onucaHue npoueayp:

- OTK/IIOYEHUA HArpPy3Ku M/MNN UCTOYHKUKA 3Heprumn (cm. 10.3);

- 6/I0KMPOBKU BpalleHnsi BETPOKOeca;

- OCTaHOBa W 3aKpenneHna MexaHu3ma opueHTauumn Ha BeTtep;

- 0OCTaHoBa U 3aKpensieHns MexaHusMa nosopoTa sonacTei (Mpu Hannuum).
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JonxHa 6bITb pazpaboTaHa MHCTPYKUNS AN OTKNOUYeHUs MB3Y oT anekTpuyeckoin ceTu.

MponsBoauTenb AOMXEH pa3paboTaTb pekoMeHgauuu ANA 6e30nNacHOro nogbema Ha BbICOTY GallHun
ob6opyfoBaHua 1 nepcoHana.

12.4.3 MNepuognyeckne TeXHNYECKME OCMOTPbI

MpounssoaunTenb AO/MKEH YCTAHOBUTL WUHTepBas MPOBEAEHUA NMEPUOANYECKUX TEXHUYECKUX OCMOTPOB
MB3Y. Bkntoyasa 6aliHi0, TPAHCMUCCUID, PErynaTop 1 BeTpokosaeco. MNpon3sBoauTenb AO/KEH YCTAHOBUTL Ne-
peuyeHb KOMNOHEHTOB MB3Y. nognexalynx nepnojnyeckomy TeXHNYeCcKOMy OCMOTpPY. Takoli nepeyeHb A0N-
XeH BKYaTb B cebs:

- lonacTn BeTpokosieca,

- cocTosiHNe kabenei (M3HOWEHHOCTb WM CKPYYEHHOCTb, HANPSXXEHHOCTb, PacTsXKa, KpenaeHue);

- YTEUKN CMasKu;

- Kpenex (3aXuMmbl, KNeMMbl, COeAUHUTENN).

Mpoun3BoanTeNb AO/MKEH MpefoCTaBUTb MepevyeHb 060pyAOBaHWUS M U3MEpPEeHWid, HeobXoAuMbIX ANS
NPOBEPKN HOPMasbHOro PyHKUMOHMpPOBaHWS MBJY. lMpoun3BoauTenb AO/KEH YCTAHOBUTb AMana3oHbl Xa-
pakTePUCTUK, KPUTUUYHBLIX ANA 6e3onacHocTu MB3Y. npu KoTopbiXx ob6ecneynBaeTcss HOpMasbHOe (YHKLU-
OHuMpoBaHune MBQJY. MpoussoAuTesnb AO/HKEH NpefCcTaBUTb pekoMeHAyemy hopMy XypHana no TexHuye-
CKOMY 06CNYXXUBAHUIO U OCMOTPY, KOTOPbI/ AO/MKEH BECTUCH ANA KaxAoih MBIY. B xypHane A0/KHbI ObITh
oTpaXeHbl JaTa U Bpems NpoBefeHns TEXHNYECKOro 06CnyXUBaHMa 1 ocMoTpa, a Takke pamuamm n umeHa
cneumannucTos, KOTOpble MPOBOANAN TEXHUYECKOE 06CNYXMBaHWe U OCMOTpP. TaKke B XypHane MoryT 6biTb
npegcrassfieHbl fAaHHbIEe NO akKyMy/NATOPHbIM 6aTapesm, BOAAHOMY Hacocy, npeobpasosaTesiiM Hanpsxe-
HWUA. TOKa, 4YacToTbl U T. 4. Jllo6ble BaxHble CO6bITUA, KOPPEKTUpyLIne AeicTBuA n gpyras nHdopmawus,
KacawLwanca TeXHNYEeCKoro cocToaHma MBIY. go/mKHblI 6bITb 3aperncTpupoBaHbl B COOTBETCTBYOLWMX rpa-
hax xypHana.

12.4.4 PykoBOACTBO NO TEXHNYECKOMY 06CNYXUBAHWIO

MponsBoauTens Ao/MKeH paspaboTaTb PYKOBOACTBO NO NepuoanyeckoMy TeXHUYeCcKoMy o6CnyxuBa-
Huo. Mof nepnognyeckmMm TeXHUYECKUM o6CnyXuBaHuem noHumaetcs nwboe ob6CAyXUBAHUE WU PEMOHT,
KOTOpble MPOM3BOAUTENb CUMTAET HEO6XOANMbIM NMPOBOAUTL Yepe3 onpeAeneHHbIi MHTepBan BpeMeHu A
obecnevyeHns HopmanbHOro hyHkumMoHnpoBaHus MBIY. MuHMManbHbli 0653aTenbHbIN NepedyeHb paboT, oT-
HECEHHbIX K TEXHUYECKOMY 06CNYXNBAHWNIO:

- CMasKa y3/10B:

- UCMNblTaHNe aBapuinHOro OTKOYEHNS;

- perynuposaHue/3ameHa TOPMO3HOW CUCTEMBI;

- 3aMeHa NOoALWMWNNHNKOB, LLLeTOK/KOHTaKTHbIX Kosel,.

Ecnv npon3BoauMTenb yCTaHOBUT, 4UTO MB3Y gomkHa 6bITb OTK/IOUYEHA Nepes NPOBeAEHNEM pernameHT-
HbIX paboT, TO COOTBETCTBYIOWAA MHOpMaLmna go/mkHa 6biTb NpuBeaeHa B gokymeHTaumn. «BHUMAHUE:
NMEPEA BbINMOMHEHNEM TEXHUYECKOIO OBCYXWBAHWA BbINONMHUTE HEOBXOAMMYIO MPOLE-
4YPY 014 NMPABUNBbHOIO 3ABEPIUEHNA PABOTbl BETPOSHEPTETUYECKOMN YCTAHOBK».

B pykoBOACTBE MO TEXHWYECKOMY O06CNYXMBAHWUIO AO/HKHO ObliThb YyCTAHOBNEHO TpeboBaHMe 0 Heobxo-
AVUMOCTMN OTPaXEHUS B XypHasie N0 TEXHUYECKOMY 06CNYXUBAHUIO N OCMOTPY MHAOpMaLMM O NPOBELEHHbIX
paboTax no TeEXHNYECKOMY 06CNYXUBAHUIO U PEMOHTY (TpeboBaHus B 12.4.3).

12.4.5 BbliBNeHne HencnpaBHoCcTeW

MponssoauTenb AO/MKEH NpeAcTaBUTbL NepeyeHb HencnpaBHOCTEN, KOTOpble MOTYT ObiTb BbIABAEHbI U
ncnpassieHbl 6e3 nNpuBevYeHnsa crneynanbHO 0b6y4YeHHOro nepcoHana. Takoii mepeuyeHb AO/MKEH cogepxartb
nepeyeHb HeMCNpPaBHOCTEN, KOTOPble MOTYT 6biTh BbISIB/IEHLI U UCMPAaB/EHbl KBANM(ULNPOBaHHbLIM OnepaTo-
pOM ¥ He TpebyloT cneunanbHOro ncnbiTaTtenbHOro 060pyA0BaHNa Uan 06y4yeHHOro nepcoHana.

12.4.6 Be3onacHoOCTb nepcoHana

B pykoBoAcTBax No ycTaHOBKe, aKkcnayaTauny n TeXHMYeckomy 06CnyXnuBaHunio Npon3BoANTENb AOKEH
npeacTaBuTb MHhopmaunio, Heobxoaumyto Ana obecneyeHna 6e3onacHoOCTM nepcoHana. flomkHa 6bITb nNpe-
focTaBrieHa MHopmauma: npoueaypbl Nogbema, eCTHULbI, OMOPHbIE TOYKN, MPUMEHEHNE CPefCTB UHAUBU-
AyanbHoW 3aWuTbl nepcoHana. Npon3sBoanTesnb JO/KEH yKasaTb OrpaHnYeHns CKOpocTK BeTpa 414 nogbema
nywnm cnycka ¢ 6atiHu.

OrpaxaeHus, 3aWmnTHble KOXKYXU, 3aKpblBaloL e HapyXHble ABUXYLMECS YacTu TPaHLWUCCHiA. anek-
TpoobopyaoBaHMA [OMKHbI COOTBEeTCTBOBaTb TpebosaHnam FOCT 12.2.003.
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13 MapK1MpoBKa MasibiX BETPO3HEPreTUUYECKNX YCTaHOBOK

Kaxpgas MBJOY fo/mkHa uMeTb MapkupoBky. MapkupoBka Ao/kHa 6biTb BbINOIHEHA YETKO U pasbopuu-
BO. MapkuMpoBka f0/1XHa 6blTb HAHECOHA HEeCMblBAeMOW Kpackoil Ha XOpoLwo BUAHOW Yactu MBIY. Mapku-
poBKa Kak MUHUMYM [lO0/XHa cofepxaTtb caeayloLyo nidopmasnio:

- CTpaHa » HaumeHoBaHue npoussogutens MB3Y;

- MOJeNb U CepUiiHbI HOMEpP n3genus;

- AaTa U3roToB/ieHUs;

- HOMUHaNIbHasA MOLHOCTb;

- HOMUHaNbHOEe HanpsXeHne n ToK Ha knemmax MBJIY ¢ ykasaHuem gmanasoHoB:

- yactoTa ToKa Ha knemmax MB3Y.

[lonoNHNTEeNbHO Ha MapKnpoBKke MOTyT 6biTb yKa3aHbl:

- Macca 6allHu;

- npefefibHo AonycTmas CKOpoCTb BeTpa:

* knacc MB3Y,

- oMeTaemas nnaoujajb BeTpokoneca:

- pacyeTHas MOLLHOCTb:

- ANTNHa fnonacTu.
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MpunoxeHne A
(cnpaBoy4HOE)

CepTudukauma Tuna manbiXx BETPOIHEpPreTuyeckmx yctaHOBOK
A.1 O6wWwue nonoxeHns

Mpouegypa ceptudmkaymm gns 6onblwinx n Manbix BOY onucaHa B [13]. HacToswwii cTaHgapT cogepxunTt Tpe6o-
BaHWS. OT/INYHbIe OT Tpe6oBaHWii, ycTaHOBNEHHbIX B [13]. B HacTosALWEM NPUIOXEHUN COAepXaTca pekomeHAauuu no
cepTudukaymm MB3Y ans nponssoguTeneii 1 opraHoB cepTudmnkanmum.

Ceptudmkauns Tuna B3Y cornacHo [13] n HacTosAwemy cTaHAapTy npeacTaBneHa Ha pucyHke A.l.

PucyHok A.1 — CepTudnkauus tuna B3Y cornacHo [13] n HacToswemy cTaHaapTy

A.2 OueHkKa npoekTta

Mpoueaypa oueHkn npoekta BAOY cornacHo [13] cogepxnt 10 aneMeHTOB. [lNna npouenypbl OLueHkn npoekta MB3Y
cornacHo [13] Heo6x04MMO BbINOSIHEHNE TONIbKO Tpex anemMeHToB. OfHaKko peKOMeHAYeTCs BbIMOSIHEHNE elle ABYX a/e-
MEHTOB A0MOMHUTENbHO K 10 06sA3aTeslbHbIM 3/1eMeHTaM, 4YTo B 06LLeil CMOoXHOCT cocTaBuT 12 anemeHToB Ans BIY.
B kauyecTBe [0MOMHUTE/bHBLIX 3/IEMEHTOB NPU NPOBEAEHUN NpoLeaypbl OLEeHKN nNpoekTa BOY pekomeHayeTca nposeje-
HWe UCMbITaHW ANA NOATBEPXKAEHUS NMPOEKTHbIX AaHHbIX U CTaTuyeckue UcnbiTaHusi nonactu. Bece 12 anemeHTOB npep-
cTaB/fieHbl Ha pucyHke A.2. CTaTU4YecKkne UCMbITaHWUA /I0NacTu, UCMbITAHUA AN NOATBEPXAEHUA MPOEKTHbIX AaHHbIX U
MCMbITAHNSA KOMMNOHEHTOB MOryT OblTb NMPOBEAEHbI NPON3BOAUTENEM.
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PUCYHOK A.2 — 3/M1eMEeHTbI OLEHKN NpoeKkTa

A.3 Tunosble ncnbliTaHns

Tunosble ncnbiTaHns MBJOY COCTOAT U3 YeTbipexX 3/1IEMEHTOB:

- UCNbITaHNA 6€30MacHOCTN U PYHKLNOHANBHOCTH:

- UCMbITaHVe NPOon3BOANTENIbHOCTU:

- UCMbITaHWe HafeXHOCTH:

- Apyrve vcnbitanmsa (OMC. akonornyeckne v T. 4.). Bce anemeHTbl npeAcTaBneHbl Ha pucyHke A.3.

PasHuua no cpasHeHuto ¢ 6onblIMKU BIY 3akiovaeTcs B 3aMeHe U3MePEHUS Harpy3ku 1 UCMbITAHUSA Ha BbIHOC/N-
BOCTb /IONACTU UCMbITAHNEM HALEXHOCTU.

Bce ncnbiTaHUA OCYLLECTBNATCA akkpeAUTOBaHHON UCNblTaTeNbHO nabopatopueid, uan yaoCcToBepsoLW i opraH
[lO/KeH NPoBEpuUTb, 4TO CTOPOHA, NPOBOAALLAA TECTVPOBAaHWUE, BbINOMHAET Kak MUHUMYM kpuTepun FTOCT P MCO/M3K
17020 wnn TOCT NCO/M3K 17025 B ycTaHOB/IEHHOM NOpPSAAKE.

PucyHok A.3 — 3neMeHTbl UCTbITaHuii Tuna
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MpunoxeHve b
(o6sA3aTenbHoOE)

MpoekTHble AaHHble 4NA KOHCTPYUPOBAHMUA ManblX
BETPO3HEpreTUYECKNX YCTAHOBOK knacca S

Mpwu npoekTuposanun MBIY knacca S B NPOEKTHON JOKYMEHTaL UM AO/KHbI O6bITh YKa3aHbl ciedytoline AaHHble.
B.1 TexHnuyeckne xapakTepucTuKn BeTpoarperara:

- HOMVHa/IbHasi MOLHOCTb. KBT;

- pabounii MHTepBas CKOpPOCTel BeTpa Ha ypoBHE OCU BETPOKO/BCa OT A0 m/c;

- NPOEKTHbI CPOK CNYX6bl, rog;

B5.2 MNMapameTpbl BeTpa;

- cpefiHerofoBas CKOpoCTb BETpa, M/C;

- OCpefiHEeHHbI Yyron Hak/oHa HaberawLero notoka. ®

- pacnpegeneHvie ckopocTu BeTpa (Belibynna. Panes n 1. 4.):

- Mogenb Typby/neHTHOCTH 1 napameTpsbl;

- 3KCTpeMasibHble CKOPOCTN BETPa Ha YPOBHE OCW BETPOKO/IBCA [/1A NMepuoja NoBTOpsAeMocTyn oAvH rog Yel n 50 net

- MOZe/lb 3KCTPEeMasibHOro NopbiBa BETPa U napameTpbl 4N nepuoja NoBTOPSAEMOCTW OANH rof 1 50 neT;
- MoZe/lb 3KCTPEMasIbHOT0 M3MEHEeHNs HanpasBieHus 1 napameTpbl AN nepuoga nosTopsiemoctn 1rog u 50 ner;
- MOJe b 3KCTPEMasIbHOro KOrepeHTHOro NopbiBa BeETpa 1 napameTpsl;

- MoJe/b 3KCTPEeMasibHOro KOrepeHTHOro nopbiBa BeTpa C M3MEeHeHWeM Hanpas/ieHUs 1 napameTpbl.

B.3 XapakTepucTukn ceTn noAKII0YeHNs;

- HOMUHa/IbHOE HanpsXeHne n gnanasoH. B;

- HOMVHanbHas YacToTa v guanasoH. lu;

- acCUMMeTpusA HanpskeHuii. B;

- HanbonblIas NPOAOIKUTENBHOCTL OTKIOUYEHNS OT CeTu, CyT;

- KOJIMYEeCTBO OTK/IYEHUIi 3neKTpulyeckoli ceTu, pas B rog;

- VKA aBTOMAaTM4YeCcKOro NOBTOPHOIO BK/KOUEHUs (OnucaHue);

- pexum paboTbl NPy BHELWHEM CUMMETPUYHOM U HECUMMETPUYHOM KOPOTKOM 3aMblkaHuK (onucaHume).
B.4 MpounB ycnosusa okpyxatoLiei cpefbl, KOTOpble cieayeT yuecTb (MPW UX Hanmuum);

- NPOEKTHble ycnosua gns MB3Y mopckoro 6a3upoBaHusa (rnybuHa Boabl, BosHOBas o6¢cTaHOBKa U T. 4.);
- HOpPMarsbHbIli U 3KCTpeMasbHbIl Ananas3oHbl Temnepatyp. "C;

- OTHOCUTENbHAs BNaXHOCTb BO3ayxa. %;

- MNOTHOCTb BO3AyXa, Kr/mM3;

- CONHeYHas paguauus. BT/m2:

- AOXAb, Tpaj, CHer u rononeq;

- XMMWYECKN aKkTBHbIe BelecTBa;

- MexaHN4ecKn akTMBHble YacTuLbl (3anblIEHHOCTb atmocdepsbl);

- onucaHne cUCTEMbl MOJTHUE3ALLUTbI;

- Mojenb 3eMeTPsICeHNs 1 napameTpbl;

- CO/IEHOCTb, I/M3.
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MpunoxeHne B
(cnpaBoyHoe)

CToxactuyeckme Moaenn Typ6yneHTHOCTH

B.1 O6uine nonoxeHus

B HacTosilemM NpUIoXeHUn nNpuBeaeHbl ABe Mogenu Typ6yneHTHOCTW ANs onpefeneHust pacyeTHOW Harpysku. Ma-
pameTpbl AaHHbIX Mogeneli yuuTbiBaloT TpeboBaHua 6.3.2. MNpegnonaraeTcs, 4To TypbyneHTHble dyKTyaLun CKopocTu
ABNSOTCA CTaLMOHApPHbIM NOMEM ClyvaiiHbiX BEKTOPOB, COCTaBMAIOLLME KOTOPOro MMET rayccoBCKOe cTaTuCThyeckoe
pacnpejeneHne C HyneBbIM MaTtemMaTU4yeckum oxuaaHnem. CnekTpasibHble MIOTHOCTU MOLWHOCTU AaHbl B BUAE Crek-
TpanbHOI 1 3KCMOHEHLMANLHOW KOrepeHTHOW Mogenu Kaiimana nnu n3otponHoli mogenu choH KapmaHa.

B.1.1 CnekTpanbHasa mogenb Kaimana

CnekTpasbHble NJIOTHOCTU MOLLHOCTM COCTaBASIIOWMUX NpeacTaBeHbl B 6e3pa3MepHOM BUAe ypaBHEHUEM:

4fU
/5.0 ®.1)
a+6n.)
rae / yactoTa. 'y;
K VHJEKC, YKa3blBaoLWMii HanpaBeHne cocTaBnsaioLLell BekTopa ckopocTu (T. e. 1— npogonbHas. 2 — 6okoBast

n 3 — HopManbHas):
S* OAHOMEPHBI CMEeKTP cocTaBsioLLeli BEKTOpa CKOpOCTH;

Lk MHTerpanbHblii MaclwTab K COCTaBsALEN BEKTOPA CKOPOCTU;
ak cpegHekBagpaTVyHoe OTK/IOHEHME K COCTaB/sAoLWel BekTopa ckopocTu (cm. coopmyny (B.2)]:
<=js.(/)d/, (B.2)
4

CrnekTpasbHble napameTpsbl Typ6yneHTHOCTM Mogenu Kaiimana npusefeHsl B Tabnuue B.1.

Ta6nuuya B.1 — CnekTpa/bHble NnapameTpbl TYp6YyN1EHTHOCTN Mogenu Kaiimana

VIHAEKC COCTaB/IsIOLLEli BEKTOpa CKOPOCTY (>

1 2 3
CpefHee KkBagpaTMyHOe OTK/IOHEHME COCTaBsA- 0.8 0, 0.54,
loLLeil BeKTopa CKOpoCTH K
WNHTedanbHbIi Macwtad BAOAb HanpaBneHus K 8.1 1, 27Nn1 0.66 1,

cocTaBnsioLLeii BekTopa ckopoctu Lk

MpumevyaHue — o) uJ11— cpefHekBagpaTUiHOE OTK/IOHEHUE W MacLTab TypGYNEeHTHOCTW, YCTAHOB/EHHbIE B HACTO-
ALEeM cTaHgapTe.

B.2 DKCnoHeHUManbHaa KorepeHTHas mMojesb

[Nna BblYNCNEHUS CTPYKTYPbl NPOCTPAHCTBEHHON KOppensaLuum npoaobHON cocTaBnstoeli BekTopa ckopocTu Mo-
XeT MCnonb3oBaThbCs CrefyloLlas 3KCNOHeHUnanbHas KorepeHTHass Mojesib COBMECTHO C aBTOCNEKTPasIbHOM MOAenblo
Kaiimana:

(B.3)

roe Coh(r. f) (pyHKLNSI KOT@PEHTHOCTY, ONpPeSeNeHHas COBOKYNHON BEMUYMHONM B3aWMHOI CNeKkTpanbHOM NaoTHOCTH
NPOAO/IbHLIX COCTAB/SAIOLMX BEKTOPA CKOPOCTU B AABYX MPOCTPAHCTBEHHO YAANEHHbIX TOUYKax, pasge-
NEHHbIX aBTOCNEKTPaNbHON PyHKLMeIk;

r Be/IMYMHA NPOEKUUM BEKTOpa pasfesieHns Mexay ABYyMs ToukaMu Ha NA0CKOCTb, NepneHAnKyNApHYL0
HanpaBneHWo BeKTopa cpeaHeli CKOpoCcTU BETPa;
f yacTtoTa. I'y;
Lc=3.51, MacliTab KOrepeHTHOCTH.
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B.3 Mogenb U3oTponHoW TypbyneHTHOCTU hoH KapmaHa

CnekTp NPof0/IbHOI COCTaBNAOLW el BEKTOPA CKOPOCTH B ;JAHHOM C/lyyae NpeAcTaB/eH B BUAE BblpaXeHUs:

(B-4)
roe | — vyacrorTa. 'y,
L =3,5/11 — u“30TpOnHbI/i MHTerpanbHblii MacwTab:
ay — cpegHekBagpaTuyHoe OTK/TIOHEHME NPOAO/bHON COCTaB/AOLWENR BEKTOPa CKOPOCTM Ha BbICOTE OCU BETPO-
Koneca.
BokoBble 1 BepTUKasbHble CNeKTpbl COCTaBSAOL e BeKTopa CKOPOCTY NpeAcTaB/ieHbl 3aBUCUMOCTAMM:
1+189-
fSAT)_tSAf)_2fL
)_tSAf)_ (B-5)
| [vM
roe L — MW30TPOMHbI/ MHTEerpanbHblii MaclTab [cm. hopmyny (B.4)]:
02=03=0, — cpeAHeKBagpaTnyHoe OTKIOHeHue fcil cocTaBnALLel BeKTopa CKOPOCTH.
DYHKUMA KOTEPEHTHOCTU NpefcTaB/ieHa BblpaXeHnem:
(B.6)

Coh(rJ>=nBB)XM™ (X)" 0-5x11/6 Kw(x))-
rae X = 2x [(/ >24(0.12 - £ )2306;

v.»
— 3TO paccTosiHMe Mexay HEeMOABWKHbIMU TouKamu;
— W30TPONHbLI/ MHTErpasbHblli MaclwTas;
ramma-yHKLm1s;
— [Apo6HbIA nopsagok, MoaudrympoBaHHas yHKuus Beccens.

< -
|

®opmyna (B.6) MoxeT 6bITb aNnNPOKCUMUPOBaAHA 3KCMOHEHLMANLHO 3aBUCUMOCTbIO [cM. chopmyny (B.3)] ¢ 3ame-
HOW LC Ha M30TPONHbLI/ MHTerpanbHbllii macwTab L.
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Mpunoxenune I
(cnpaBoyHoe)

feTepMuHMpoBaHHAs MOAENb TYPOYNEHTHOCTH

[leTepMnHMpoBaHHas Mofenb TYpOy/NeHTHOCTU B HOPMasibHbIX YCOBUSAX BeTpa NpuMeHuma gna B3Y. y KkoTopbix
pexvMbl BM6GpaLmmn BeTpokoseca AoCTaTOYHO 6bICTPO 3aTyxaloT. O6ecneyeHHOCTb 3aTyxaHns MOXeT ObiTb NpoBepeHa ¢
NoMoLL b0 NPOCTON CTOXacTU4Yeckoli Modenu Ans BpalatenbHO BbIGpaHHOW CkopocTn BeTpa. B aToii BepudukaunoHHol
MO/Jenv NpPoBepKN He3aBUCUMbI, NOCNef0BaTeIbHO HEKOPPEIMPOBaHHOE CrlyyaiiHoe npupaleHne co cpejHekBagpaTuy-
HbIM OTK/IOHEHWeM 5 % OT cpefHero 3HayeHus fo6aBnseTcs K cpefHell CKOPOCTM BeTpa KaXAoi Nlonactn Ha Kaxaom
ware no BPeMeHW B AMHAMW4YeCKOW Mofdenn mogenupoBaHus BIY. Mpepnonaraercs, 4To Kaxgas nonactb NOTHOCTbIO
norpyxeHa B MFHOBEHHbIE MONAA CKOPOCTU. AHANN3UPYIOTCA U3MEHEHUs BO BPEMEHW napameTpoB MOAEeNMpyemblX f0-
nacteil. T. e. Nporn6bl (OTKNOHEHNS) BEPLUMH SlonacTeid n Touek NpUIoKeHnsa nsrnbarowero MomMmeHTa (AelicTByowmne Ha
Na0CKOCTb U Ha pebpo). [laHHbIli aHann3 cocToUT B onpefesieHn OTHOWEHUA aMNINTYA BbICLINX TAPMOHUK K OCHOBHOW
amnanTyge npu yactote BpalieHus. Ecnm 3T oTHOWeHUA MeHble Yyem 1.5. To MoxeT 6bITb UCMOMIb30BaHa cnegytoLias
[eTepMUHUPOBaHHAA MoAesb.

MpoaonbHY0 COCTaBAALLYI0 BEKTOpa CKOPOCT W onpeAensoT no ciegyouei opmyne:

V\(y. z.t) =V (z) * Al sin 27f,) + ysin(2x (t2t+ /4 sin (2xf31)
+A2zsin (2n(/2/ + U4 cos (25 / 31))). r.y

rae (y. z) — GOKOBble W BepTHKasibHblE KOOPAMHATLI TOYEK HA a3POAMHAMUYECKO NOBEPXHOCTW BeTpokoneca BAY ¢
Hayasom B LieHTpe BeTpokosieca.

BOKOBYI0 COCTaB/IAOLLYI0 BEKTOPa CKOPOCTM ONpeaensioT Mno ciegytoleii hopmyse:

v2 (1)=A3sin (2* (f4t + (r.2)

1
4 shi(2nf5f) )

BOKOBYI0 COCTaB/ISAOLLYI0 BEKTOPA CKOPOCTUN MOXHO NPUHATL NOCTOSIHHOW Ha BCeil oMeTaemoli NoLaan BeTPOKo-

[ns npeablayweil CKOpOCTHOW Mofenu BeTpa napameTpbl aMnanTyAbl M YacTOTbl ONpeAensoT U3 creayLnx co-
OTHOLUEHWIA.

MapamMeTpbl aMNANTYAbI:

A, =200,
A3=0.8.
MapameTpbl YacTOTbIAY
/, =0.0194"£ -;
f2=4.0 1;
/3" WO
/4- 0.6 thi
f Il
5T om
roe 0, — cpefHekBajpaTWyHOe OTK/IOHEHKEe CKOPOCTM BeTpa Ha BbiCOTe OCK BeTpokoseca:
N| — wmacwTtabHbllii napameTp Typby/1eHTHOCTK:
Vhob — ckopocTb BeTpa Ha BbICOTE OC/ BeTpokoseca. ocpefHeHHas 3a 10 MuH.:
D — pnameTtp BeTpokoneca B3Y.

BokoBble U NPOAO0/bHLIE COCTaB/ALLIME CKOPOCTU BMECTe OnpefenatoT MIHOBEHHYI0 CKOPOCTbL BeTpa Ha BbicOTe
OCK BETpOKOJsieCca. a ANnda HanpaB/1IEHUA BETpa UCNOJIb3YHT BbipaXXeHNA:

'W *> =« V1 (DAO)2 ¢ (\2<0)2)° 6

0A»O=arctg (r.3)
n, (0.0.f)
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Mpunoxexue
(cnpaBoyHoe)

KoadppunumeHTbl 6e30nacHoCcTu ANA maTtepnanos

[.1 O6bwwne nonoxeHns
B HacTosiLeM NpunoxeHnn npuseAeHsl pekoMeHaaumnm no Bbi6opy koahdunLmneHToB 6€30NacHOCTM 415 MaTepuanos.

[.2 0603HayYeHuns

F — [ONOMHUTENbHbIN KO3 ULMEHT 6e30nNacHOCTH, YUNTbIBAIOL NI reoMeTpuyeckne xapakTepucTukn pacyeTHbIX
ceyeHuii B KOMMO3NLMOHHBIX MaTepuanax;

N — uncno unkNoB A0 pa3pyLleHns Kak PyHKLMA HanpskeHns (unuv gedopmammn) Ana ykasaHHOro aprymeHTa (T. e.
xapakTepuctuyeckas kpusas S— N3

P — obecneyeHHOCTb;

R — OTHOLIEHNE MUHUMAJIBHOTO HaMPSHKEHUSI K MAKCUMalbHOMY HanpsHKeHUo B LMKIe ycTanocTy;

S,— ypoBeHb HanpsxeHus (gedopmaunu), 3aBUCALLMIA OT NOACHMTAHHOIO Ymcna LuknoB B / Bbibopke. MMa;

V/ — o6bemHas 019 BONOKHA,;

yT — napuuanbHblii KoadhnumeHT 6e3onacHocTy ANS MaTepuana;

6 — K03hhULMEHT Bapmauuu.

[.3 HopmaTuBHaa 1 pacyeTHas BE/IMYUHbI HArpy3ku ansa matepuana

Mpegen BbIHOC/MBOCTU 3/IEMEHTA KOHCTPYKLMM 3aBUCUT OT €10 pasmMepoB, COCTOSIHUSI €ro NOBEPXHOCTU, Ha/lMumus
KOHLEHTPATOPOB HaNPsHKeHUN U T. 4.

HopmaTtuBHOe 3HauyeHWe CBOICTB Matepuana — BefiMuMHA, YUUTbiBalOWas NPOYHOCTHbIE CBOMCTBA 3/1EMEHTOB
KOHCTPYKLMU C YYeTOM CBOWCTB MaTepvanoB, OCHOBaHa Ha onpefesieHHOM YPOBHE CTaTUCTUUYECKO BEPOSATHOCTH W A0-
cToBepHocTU. B HacTosiwemM cTaHgapTe HOpMaTUBHAS BeNMUYMHA HArpy3ku ocHoBaHa Ha 95 % BeposiTHocTh ¢ 95 % rpa-
HULAMU AOBEPUTENIbHOTO NHTEepBana.

PacueTHas Harpyska — Be/M4YMHA, NOMyYeHHas B pesy/bTaTe pacyeTa paccMaTpMBaeMOro BapuaHTa HarpyxeHus
Mo NPUHATO MOAENN C y4eTOM CBOICTB MaTepuana.

PacueTHyto Harpy3ky, yuuTbIBalOLLYI0 CBOCTBA MaTepuana, onpeaensoT no dopmyne:

(a1
roe fd — pacueTHas Harpyska, yuuTbiBaloLLas CBOCTBaA Matepuana,;
yT — napuuanbHblit KOahhULMeHT 6e3onacHoCcTM 418 maTtepuana;
fk — HopmaTMBHOE 3HauyeHue CBOWCTB MaTepuana.

[ns nonyyeHns HOpMaTWBHOrO 3HAYEHWSA CBONCTB MaTepuana NPUMEHSIOTCA pasninuHble PyHKLUKN pacnpegeneHns
NMPOYHOCTW MaTepuasnos, NpefcTaB/ieHHble Ha pucyHke [.1. MN0THOCTb pacnpefeneHns Npo4yHocTn metannos (M Apy-
TMX OHOPO/AHbIX MaTepuanoB) NOAYUHAETCS HOPMaslbHOMY 3aKOHY pacnpejefieHns, a KOMNO3ULMOHHbIX MaTepuanos —
06bIYHO pacnpegenexuto Belibynna.

Cun

PucyHok . 1 — ®yHKUMM pacnpefesieHnsa Npo4HOCTM MaTepuanos:
HopManbLHoe pacnpejenieHve n pacnpegeneHue Belibynna
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MapunanbHble KO3ahduULMeHTb 6€30NacHOCTN 418 MaTepuanos yT ycTaHaBnusatTca npu 95 % BEpOSATHOCTYU Bbl-
XWBaHUA C YPOBHEM A0BeEpUTENbHON BeposaTHOCTM 95 %. Ecnu KoaddmumeHTbl 6e3onacHocTn Ana mMatepuanos 6bav
nonyyYeHbl NPU BEPOSITHOCTU, OT/IMYHON OT 95 %, TO [O/MKHbI 6bITb BbINO/HEHbI UX NONPaBKy (YMHOXeHUeM) Ha Koadhdu-
UMeHTbl. MpuBeAeHHble B Tabnuue .1 v nogunHsoWmMecs HopManbHOMY 3aKOHY pacnpejeneHns NpoYHoCTN MaTepuanos.

Ta6nuua A.1 — MonpaBoyHble KOIPPULMEHTLI 4151 3/1eMEHTOB ¢ 6 >10 %

p.% 6- 10" 6 - n*« 6- 20% 3-2JS 3-30%
99 0,93 0.95 0.97 1.02 1.06
98 0.96 0.99 1.03 1.09 115
95 1,00 1.05 111 12 13
90 1,04 111 1.20 1.32 1.45
80 1.08 1.18 131 1.47 1.65

[.4 NapunanbHble KO3 PULUMEHTH 6e30nacHOCT ANA MaTepuanos

[.4.1 O6wune nonoxeHns

Onpefenexne napunanbHbix k03 durLreHToB 6€30MacHOCTN A4NA MaTepuanos, UCMO/b3yeMbIX B JAHHOM CTaHAap-
Te. cootBeTcTBYeT TOCT 27.301. Pa3nunuHble cTaHAapTbl nofpasfensioT napuuanbHble KoapuureHTsl 6e3onacHocTu
[ANS maTtepnanos yT Ha HECKO/IbKO COCTaBNALWMX KO3 ULNEHTOB, YUNTbIBAIOLWNX pa3INYHbIe TUNbl HeoNpeaeneHHoCTN
CBOICTB MaTepvasnioB. B faHHOM cTaHAapTe pekOMeHyeTCs yuuTbiBaTb cnegytoline Buibl HeonpeaeneHHocTell CBONCTB
MaTepuanos (haktopbl):

- COOTBETCTBME CBOWCTB U KOHUrypaLum NCNbITyeMOro Matepvasna CBoiicTBam 1 KOHdUrypauun matepuana ane-
MeHTa KOHCTPYKLWK;

- MeTof, NpoBefEeHNs UCTbITaHUIA;

- MOMHBINA AruanasoH Harpysok;

- yuyeT BO3ZelCTBUS OKpyXatoLei cpepl:

- yYeT B/ISAHNA reOMeTpMYecknx napameTpos.

MapumnansHble Ko3dhuLMeHTbl 6e3onacHoCcTy ANS MaTepuasnos, NpUBeAeHHbIE B 3TOM CcTaHAapTe, COOTBETCTBYIOT
Tak Ha3blBaeMbIM raBHbIM NapuuanbHbiM KoaddulymeHTam 6e30NacHOCTU AN MaTeprasnos, YUNTbIBAOLWMNX NATH Bbllle-
nepeyncrieHHbIX HeonpeaeneHHocTeli CBOWCTB MaTepuanoB. CocTasnsiolwme Ko3hULNEHTbI TNaBHOTO napuuanbHoro
KoahpuuneHTa 6e3onacHoOCTV ANA MaTepuasioB yCTaHaBAVBaOTCA OTAe/IbHO N0 KaxAoMy 13 hakTtopos. Mpu oTCyTCTBUM
MCMbITaHUA No OAHOMY U3 NATK hakTOPOB cedyeT NPOBECTMN KOPPEKTUPOBKY rNaBHOro koadunumneHTa 6e3onacHoCT Ans
matepuana. Hanpumep, ecnu He 6bi/10 yu4TEHO BO3AENCTBME OKpYyXaloLei cpefpbl, TO HE06X0AMMO napumnanbHblil Koad-
hnuneHT 6e3onacHOCTV AN MaTepPUasioB YMHOXWUTb HA COOTBETCTBYIOLMIA KOIhULMEHT, YUnTbIBAOWMI BO3AeNCTBIE
oKpy>atoLei cpefbl.

[.4.2 KOMNo3nMunoHHble maTtepuanbl

MapumnanbHble KO3dhULMeHTbl 6e30N1acHOCTU 471 KOMMNO3ULMOHHbIX MaTepnanos AO/KHbI ObiTb He MeHee:

- Ha OCHOBE CTEK/10BOJIOKHA YT = 7.4;

- Ha OCHOBe yrneBookHa yT = 3.7.

MapuunanbHble KO3 MULMEHTb 6e30NacHOCTU 19 KOMMO3WLMOHHBIX MaTepuanoB AO/DKHbI YYUTbIBATb BO3feii-
CTBUE OKpyXaoLleii cpefbl, reoMeTpuyeckme pasmepbl 3ieMeHTa u T. 4.' YueT reoMeTpuyecknx HeoHOpoAHOCTen mare-
puana B «rnaBHOM» napuuasbHOM KoadduLUneHTe [o/MKeH Npon3BoAnNTbLCSA B cooTBeTcTBuM ¢ [1.5. XapakTepHble ycTa-
nocTHble kpuBble S — N 415 KOMNO3ULMOHHBIX MaTepuasnos npueeAeHbl Ha pucyHkax [.2 — [.4.

* [lonoNHMTenbHas uHpopmauus npusegeHa s/ 14].
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10° 101 102 103 104 10s 10e 10’
Unco LMKIOB 0 YCTA/IOCTHOO paspyLUeHus

AR=01 o04=05

PucyHok [l.2 — XapakTepHble ycTanocTHble kpusble S — N
L7151 KOMMO3ULMOHHOTO MaTepuana Ha OCHOBE CTEK/I0BOJIOKHA

AGCOMOTHbI MakCMyM AaBrneHust oxatus. MMa

m 50 “CcyxocTb a 50 *C BnaxHOCTb

PucyHok [1.3 — XapakTepHble 3aBUCMMOCTU NMPOYHOCTU
KOMMO3ULIMOHHOIo Mateprana Ha OCHOBE CTEK/T0BOJIOKHA OT BNaXHOCTH

MakcumasibHas abeontoTHas Aechopmays, %

PucyHok [1.4 — XapakTepHble ycTanocTHble kpuBble S — N
AN KOMMO3WLMOHHOTO MaTepuasna Ha 0CHOBe yr/ie poaa/BuHunadupa
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[.4.3 MeTtannsbl

MapunanbHble kO3 drLmeHTbl 6e30nacHOCTH 418 MeTanioB (cornacHo /76/) fo/mkHbl 6biTb HE MeHee:
-ctanb — 1.9:

- antoMnHNn — 3.5.
XapakTepHble ycTasniocTHble KpuBble S — N A4/1 KOMNO3ULNMOHHBIX MaTtepunasios npeacTassieHbl Ha pucyHke [1.5.

400-

200-

100.

Lbxnbl

PucyHok [.5 — XapakTepHble ycTasiocTHble KpuBble S — N Ans MeTasnnos

YueT hakTopa oKpyxatLlei cpesibl B BUAE KOPPO3UM MaTeprana B r1aBHOM napuuanibHOM KO3 uuneHTe JomkeH
6bITb MPOMN3BEAEH C MOMOLLbIO CrieAyoLWMX KOaddULUNEHToB: cTanb — 1,3: antoMuHuii — 1.3: TutaH — 4.2.

MpumeyaHune — [aHHble KO3I(PPUUNEHTbI— B COOTBETCTBUK C/77).

[.4.4 lpeBecuHa

MapunanbHble KO3AhMULNEHTbI 6€30NacCHOCTN A1 MATKON ApeBeCUHbl AO/MKHbI ObiTb He MeHee: 3.4 (3HauyeHue
yCTaHOB/MEHO B COOTBETCTBUM € /78/). MonpaBoYHbIi KOIhULMEHT, yunTbiBaOWNii hakTopbl OKpyxatoLei cpegbl. — 1.6
(3HauyeHve ycTaHOB/IEHO B COOTBETCTBUYM C /79/). EC He NpOBOAATCSA MCMbITAHUA MO BbISB/IEHWIO MONPaBOYHOIO KO3-
dhmumeHTa. yunTbiBaloLWero reoMmeTpmyeckme 0CO6eHHOCT KOMMOHEHTOB, TO PeKOMEHAYEeTCSA NPUHUMATbL ero paBHbIM 2.8
(3HaueHve ycTaHOBNEHO B COOTBETCTBUM C [20]).

[lononHutenbHas nHcopmauus npueeaeHa Ha pucyHkax .6 — [.10.
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PucyHok [1.6 — YcTanoctHble kpuBble S — N A5 (hyroBasibHON MSITKOi ApeBecuHbl

Mouwsblybl gbinanTow na, bifa
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54

nogan npyHocTn « orosto, MMa

PucyHok [.8 — 3aBUCMMOCTb NpeAesibHOW NMPOYHOCTYN
(Npu cxaTun [0 06pa3oBaHNsa LWENok) 4peBEeCKHbl OT BIAXHOCTN

A — HanpsHKeHHOCTb, NapasfeNibHasi BOMOKHY (3EPHUCTOCTH):
B — u3r16: C — cxartue, napasisieslbHoe BOSOKHY (38pHUCTOCTH);
D —oxartvie, neprneHavikyssipHoe BOMOKHY (3ePHUCTOCTHY);

E — HanpshKeHHOCTb, NEPNEHAUKYNSPHAs BOMIOKHY (38PHUCTOCTM)

PucyHok [1.9 — 3aBUCUMOCTM NPOYHOCTU APEBECUHBI OT BMAXHOCTN
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[onsa nokasaTenei, napannenbHbix
HanpassieHunto BosiokHa. NIP

Q/P ® OTHOLLEHME MEXaHNYECKOTO CBOWCTBA K BO/IOKHUCTOCTY (3epHucTocTy) (P[;
N — 3MNMPUYECKUA KoadhdnLmeHT

PucyHok [1.10 — BnusiHue yrna 3epHa Ha MexaHu4yeckue cBoiicTea
YNCTOI APeBECUHbI COrNacHo hopmynie XaHKNMHeOHa

0.5 BnusiHne reomMeTpuyeckux napameTpos

Mpu npoekTMpoBaHun cneayeT yunTbiBaTb reoMmeTpuyeckne 0cCo6eHHOCTM 3/1eMeHTOB. B MexyHapoAHoii npakTuke
yyeT BIUSIHNA reoMeTpuyecknx 0co6eHHOCTe Ha NPOYHOCTb OJHOPOAHBIX MaTepnasnos criefyeT NPOM3BOAUTL B COOTBET-
cTBum ¢ [20]. AN KOMNO3ULMOHHBIX MaTepnanosB — B COOTBETCTBMM C Tabnuueit [.2.

B tabnuue [.2 (cm. [15]} npuBegeHbl AONOMHUTENbHbIE KOAMPULNEHTbI F. yunTbiBalLWwme BAUSHWE reoMeTpuye-
CKMX napameTpoB (HeoAHOpPOAHOCTel) Ha 6e30nacHOCTb MaTepuasna, Ha KoTopble A0/KHbl 6biTb NMepecuynTaHbl rnaBHble
napumnanbHble KoadduuneHTsl 6e3onacHocTn Ana matepuana (cm. 4.4.1).

Ta6nuua O.2 — KoadpmuymeHTbl F. yunTbiBaloLMe BAWSAHWE TeOMETPUYECKUX nMapamMeTpoB (HeO4HOpoAHOCTel) Ha
6e3onacHoCcTb MaTepuana

[Jetans 3cku3 F

MpocToii obpasew, 415 NCNbITAHWA

o 1.0
(poBHbIN MaTepuan)
CTeHa 6asku XecTKo npukpenseHa 1.2

1o
TpecHyBLINI NoNepeuYHblil y4acTok 1.0
90" ’
VF<0.4 12
EAVNHCTBEHHbIN BHYTPEHHWIA CNOMA,
OTBETB/IEHHBIN Ha O * VE<0.4 _
1
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OKoHuaHve Tabnuubl [, .2
[Jetans

[1BOIiHOI BHYTPEHHWIA CNOli, OTBET-
B/IEHHbIV Ha 0 p

YBennueHve No BbICOTe NpoLeHTa
cofiepXaHns BONOKHa

MosBepxHocTb 3arnybnenus (Vp yse-
NnyeHa. TONWWHA yMeHbLLeHa Ha
25%)

56

3cku3

A VF-47%

ﬂ’/\\ I’?%)

VF<0.4

Vf <0.4

16

1.0

1.4
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MpunoxeHune E
(cnpaBoy4HOE)

dneMeHTapHble ypaBHeHUs

E.1 B HacTosileM NpUI0XeHUN NPUMEHSIIOTCS c/iegyloline 0603HauYeHns:

A — omeTaemas nnaowajgb Berpokoneca. mM2;
Apro— yacTb oOMeTaeMmoii nnowasm, CnpoeLnpoBaHHoi Ha NI0CKOCTb, NePNeHANKYNSPHYI0 HanpaB/eHuo BeTpa, M2;
B — uucno nonactei;
¢ — xopAa nonactu, M;
Ca— ko3ath(hnLUMeHT aaponHaMUYecKoro ConpoTUBAEHNS;
Cf — KoappmumeHT cunsi;
C,— k03h(pnLMEeHT NOABLEMHOW CUMbI;
Cp— KOo3(hhULMEHT MOLLHOCTMY;
Cr— Ko3athhnLMeHT 0CeBOI Harpysku;
D — anameTp BeTpoKoeca. m;
B, — 9KCL,EHTPUCUTET; paccTosiHMe OT LieHTpa TAXeCTn BeTpokosieca [0 0CU BpaleHus, M;
F—cuna. H;
FIB — cuna B HanpaBs/ieHNn OCK z Ha flonacTy B OCHOBaHWe nonactu. H;
Fx-shatt— oceBas Harpy3ka Ha Ban. H;
A — KO3 (PMLMEHT YCKOPEHMSA CUIbl CBOBOAHOMO NafeHns, NpUHMMaeMmblii paBHbIM 9.81 m/c2:
G — KO3(h(PULMEHT KOPOTKOTrO 3aMblkaHUA AN reHepaTopa;
IB — MOMEHT nHepuumn Nonactun, Krv 2;
Lrt— paccTosiHue mexzy LLleHTpOM BeTpoKosieca U BepTUKa/bHOM OCblo NoBopoTa, M;
Lrb — paccTosiHne mexay LLeHTPOM BeTpokosieca v NepsBbIM MOAWMUMHUKOM, M;
TB — Macca /lonacTu, Kr;
Te— macca BeTpokosieca. CknafblBaloLasacs n3 Maccbl onacTeil U Macchbl CTynuLbl, Kr;
MxB. MyB — n3rnbatoLine MOMEHTbI Ha KOHLEe /10nacTv No ocaMm X ny, H «m;
Mblako — KpyTALWMA MOMEHT NpU TOPMOXeHUn BIY. H - m;
— KPYTALMIA MOMEHT Ha Bany BETpOKosieca B TOUKe NepBOro NoAwunHuka. H - m;

Mshafi — nsrn6atoLmii MOMEHT B TOUKe NEPBOro NoALWuNHUKa. H ¢ M;
n — yncno o60poToB BeTpokoseca. 06/MuH;
P — anekTpuyeckas MOLWHOCTL. BT;
Pr— mouwHocTb BeTpokosieca, BT,
O — KpyTALWMIA MOMEHT BeTpokosieca, H mwm;
I — pajuanbHble KoopAuHaTbl, M;
R — papguyc BeTpokoneca, M;
Rcog— paccTosiHne Mexzy LLleHTPOM TSXXecTu 1IonacTh U LLeHTPOM BeTpokosneca, M:
V — ckopocTb BeTpa, M/c.

— cpefHerofoBas CKOpocTb BETpa Ha BbICOTE OCU BeTpokosieca. M/c:

— pacuyeTHasi CKOpoCTb BeTpa, onpegensemas kak 1.4 - Y . wlc;

VeN — oxungaemas akcTpemasbHasa cCKopocTb BeTpa (cpefHas 3a 3 ¢) ¢ nepnogom nostopsemoctn N net;
YBlu — 3KCTpeMmasibHble CKOPOCTW BETPa C NepnoaaMmn NOBTOPSAEMOCTY OAVH rof 1 50 neT COOTBETCTBEHHO, M/C;

— CKOpOCTb HaGeratoLLero Bo3AyLHOro NoToka Ha BbICOTE OCY BeTpokosieca. ocpefHeHHas 3a 10 MuH., m/c:
Vitp— ckopocTb BeTpa Ha KoHue fjonactu, m/c;
W/-— oTHOCUTEeNbHasA CKOPOCTb BeTpa, M/C;
[ — wnHTepsan:
Yy — Yron OTK/IOHEHUs OT OCHOBHOIO HanpaB/eHWs, YToN pPbiCKaHUS;
» — Kr/J KOMNOHEHTOB 3/1eKTPUYECKOV MOLYHOCTK (KaK npaBuio, reHepatop, MynbTUNAWKATOP M cuctema npeo6-

pasoBaHus);

N— KO3(hhULMNEHT OKPYXHOI CKOPOCTY;

— KO3 (PMLMEHT OKPYXHOI CKOPOCTK C NepuoAoM nosTopsiemocTu 50 neT;
P— nnotHocTb Bo3ayxa, NnpuHuMaemas 1.225 kr/m3;
® — yron asumyTta BeTpokoneca (0". nonacT BepTUKaNbHO BBEPX);
bil— CKOPOCTb BpaLeHns BeTpokoneca. pag/c;

— yr/ioBasi CKOpOCTb BpalleHns BeTpokosneca. pag/c.

NHAeKebl:
ave — CpeAHsisi BENINUMHA;
B — nonacrtb;
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design — NpoeKTHbIN NapameTp:

H — ropn3oHTanbHO-0ceBOEe BETPOKO/ECO;
hub — BbIicOTa ocu BeTpokoneca:

max — MaKCUMaJIbHBbIA:

pro; — NpPOEKTHbIN;

r— BeTPOKOsIeco;

shaft — Ban.

E.2 O6wue nonoxeHuns

B HacTosllemM NpUIOKeHUN NpUBeeHbl 3/ieMeHTapHble YpaBHeHUs AN pacyeTa NPOEKTHbIX Harpy3ok. BbiBog,
ypaBHEHU N03BOSISET:

- nyywe NOHWMaThb NMPUMEHUMOCTb 3/IeMEHTaPHbIX YPaBHEeHUI Npu NPOEKTUPOBaHMUN;

- NOHMMATb PM3MYECKYIO CYLHOCTb MPOUCXOAALMX NPOLECCOB, HANPUMep, Npu ynpasieHun MB3Y;

- NPOEKTVUPOBLLMKAM NOMYUUTL HYXHble DOPMY/bl N5 y4eTa KOHKPETHbLIX NPOEKTOB.

YacToTy BpalleHusi BeTpokosieca (@Nepag/c, onpefensioT no chopmyse:

_2iin _xn (E.1)
w>r~'Bo'~30"

rae 1 — NpoekTHoe YMco 060pOTOB BeTpoKosieca. 06/MuH.

Torga 6bICTPOXOAHOCTL K ONpeaensioT no opmyne:

A tm
(E.2)
y“~30'
rpe Vfy— ckopocTb BeTpa Ha KoHLe nonactu, m/c;
Y M - cKopocCTb HaberawLero BO34yLHOro NOTOKa Ha BbICOTE OCK BETPOKO/eca,;
R — pagwuyc BeTpokoneca.
KpyTawmii MomeHT BeTpokoneca O onpeaensoT no opmyrne:
Q P, _ P .304 E.3)
wn nvn
rae O — KpyTAwwmii MOMeHT BeTpokoneca. H o m:
Pr — mowHoCTb BeTpokoneca, BT;
P — 3nekTtpuyeckass MOWHOCTb, BT.

B psige opmysn Takke MCnosib3yloTcs:

- Vdws5r] — pacueTHasi CKOpocTb BeTpa, onpefeneHHas kak ~.4Vave. rge V,,,,, 3aBUCKT OT knacca BY;

m Ptfenhn v nisMa> — COOTBETCTBEHHO MPOEKTHble MOLLHOCTb M YacToTa BpallieHWsi BETpoKosieca, 3aBucslime ot
pacyeTHoii CKOPOCTK

E.3 PacueTHblli cnyyait Harpy3kn A «HopManbHblIii pexum padoTbi»

Cnyuyali pacyeTHOI Harpy3km A «HopMmasnbHbIi pexum paboTbi» — ycTasocTHas Harpyska B NOCTOSIHHOM Auanaso-
He. lnanasoH 4acToTbl BpalleHUss BeTpokoneca npuHumaeTcs ot 0.5 go 1,5 oT NpoekTHOA.

Mpu n3meHeHnn N B AnanasoHe ot 0.5n/vanpo 1.6 n A A nonyyaeTtcsa AmanasoH M3MEHeHUs cunibl Pz (nepemeHHas
CKOPOCTb BpallleHUsi BeTpoKoieca). KOTopbIil onpeaensoT no hopmyne:

(E.4)

rgoe TB - — Macca nonacTu:
Pcog, — paccTosiHiue Mexay LeHTPOM TSHKeCTU SIoNacTv U LeHTPOM BETPOKo/ieca;
rdeugn— pacueTHoe uMcno 060pOTOB BETPOKO/eca. COOTBETCTBYIOLLEE CKOPOCTU BpalleHus BeTpokoneca V A, N,

M3rnbaroLwmii MOMEHT Ha BEPLUMHE NONACTH COCTOUT U3 MEHSIIOLLErOCa B AnanasoHe KpyTslero MoMeHTa (B gua-

nasoHe ot 1.5073%, go ONSA KaX0n nonacTn) 1 CUbl TSXXECTU OT Beca fonacTu:
AYB = (Ode +2m& Rcog- (E-5)
B yCNOXHEHHOM BUAE MOMEHT BbIYUCASIOT N0 hopmyne:
Pwm=Cr (1/2)pV2m A=Cr (1/2)Py2"~ *2. (E.6)
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Pr=Cp<l/2)P"bubA =Cp (1/2) R2. (E.7,
rae p — MJOTHOCTb BO3Ayxa, npuHaTaa 1.225, kr/m3;
A — owmeTaemasn nnowajb BeTpokoseca, M2;
R — pagaunyc BeTpokoneca. Mm;
Pr — MoLHOCTb BeTpoKosieca, Br.

YuutbiBas, 4tTo CnpasHo 3/2 Cp. n pewas ypasHeHus (E.6) u (E.7), nonyvyaem:

Farid = (312)-(Pr/Vhil). E8)
Mpu nogcTaHoBKe 13 ypaBHeHus (E.2) n Prus ypasHeHus (E.3) nosiyyaloT 0ceBY0 cuy no dpopmyse:
F 330A~ 33010nn 3XQ 9j

““ 2Rxn ' 2Rim 30 2 R
MOMEeHT, AeicTByOWMi A Ha paccTosiHUK 2J3R No ocx nonacTtu, onpeaenstoT no opmyne:

4 = .- (E.10)

[Anana3oH n3MeHeHnsa nsrnbaroLero MOMeHTa Ha BepLuMHe nonacTtun AAYS onpeaensioT ¢ y4eTom Toro, 4To Qdesion
n3MeHsietcs ot 0,5 so 1.507". no dhopmyne:

am 5 (E.11)

OceBasi Harpy3ka Ha BaJsly paBHa OCEBOW Harpyske BETPOKO/ieca, kak ykasaHo B hopmysie (E.9):

nA

3 (Mo, (E.12)
B

2

[nanas3oH n3MeHeHnsa KpyTALW e MOMEHTa Ha Basly OnpefenstoT, UCXOAS UX JaHHbIX MO KPyTAWeMy MOMEHTY 1
AncbanaHca macchl BeTpokoneca (3KCLeHTpucuTeT). TepMUH «3KCLEeHTpUCUTET» npeAnonaraeT, YTO LEHTP Macchl Be-
Tpokoneca cMmeleH oT Bana Ha 0.005R (ecnu HeT TOYHbIX AaHHbIX). [lnana3oH N3MEHEHUs KPYTSL e MOMEHTa Ha Bany
onpegensioT no opmyne:

ny-«*s ~2m,ge, (E.13)

MN3rn6 Bana, kak npegnonaraeTcs, MakCMmasieH B TOUKe PacrnosioXeHus NepBoro noAwnnHuka. Ana narnbatouero
MOMEeHTa Ha Basy A0/KHbl 6biTb NPUHATLI BO BHMMaHWE Macca BeTpoKosieca 1 oceBas «3KCLEeHTpUCUTeTHas» Harpyska
(BbI3BaHa CABMIOM BETPA).

MpuHAB 3HaueHne aKcueHTpucuTeTa paBHbiM RI6, AnanasoH N3MEHEHUSs CyMMapHOro MOMEeHTa Ha Basy BblYUCASIOT
no dopmyne:

&M r=2m ,QL,AAF", (E-14)

rae Lfc — pacctosiHne mexay LEeHTpOM BeTpokoneca U nepsbiM NOAWNAHUKOM:
Tr— macca BeTpokoneca (nonactu, CTynuubl U T. 4.).

E.4 PacueTHblii cnyyvali Harpy3km B «YcTaHoBka MBJY Ha BeTep»

M3rnbatowmii MOMEHT Ha KOHLe MonacTy CKNaAbiBaeTcs U3 LLEHTPOBEXHON CUMbI, TMPOCKOMUYECKOR 1 0CeBoii Ha-
TPY3KM.
LleHTpo6exHyto cuy onpesensiioT no hopmyne:

(E.15)

rae Lrit— paccTosHue Mexay LeHTPOM MonacTy BeTpoKosieca 1 BEPTUKa/bHONM OCblo BpalleHusl, M.

TMPOCKONNYECKNA MOMEHT Ha NTONACTU, BbI3BAHHbIA U3MEHEHUEM YacTOThl BPALLEHWS W YI/T0BOW CKOPOCTbIO Bpa-
LWeHus. onpeaensoT no opmyne:

o]
S§J2¢ 'V . cosm frjdr =2>>wedhcosv , (E.16)

roe UyB gyroscope focTUraeT MakcumasibHOro 3Hadenus anay = 0.
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MocnepHnii nokasatenb onpeAenseTcs ANsS CMELWEHUst 0CEBOI CWU/bl, BbI3BAHHOW W3MEHEHWEM CKOPOCTU WM Ha-
npaeneHns BeTpa. M3rnbatwowmnii MOMEHT Ha lonacTu BETPOKOieca Npu yCa10BUK ero BpaleHus ¢ ndesign (nepemeliaeTcs
c (VX oTHOCUTENbHO GallHK) onpeAenstoT no hopmyne:

(E.17)

MoOMEHT Ha Bany BeTpokoseca onpefensoT aHanorMyHo MeToANKe, pacCMOTPEHHOI Bbille, Npu onpegene-
HWM MOMEHTA Ha BeTpokosiece npu $yaw Tax. Ana ABYX IONACTHbIX BAY yunThIBAKOT a3MyTaslbHOE U3MEHEHNE WHEPLUW,
1 M~ glonpesensioT no hopmyne:

-28c¢ciM ,, u/enniWi(, _ (E.18)

[na Tpex unun 6onee nonacTHbix BAY a3nmMyTanbHOE U3MEHEHUE VHEPLUUN ABNSETCA [JOCTATOYHO MasibiM, NO3TOMY
MM MOXHO npeHebpeyb, 1 Mshafl onpegenstoT no hopmyne:

(E.19)
MoOMeHT Ha Bany BeTpokoseca C y4eTOM COGCTBEHHOrO Beca BeTpoKoseca U LLeHTPOGEeXHO Cubl, Bbl3BaH-
HOIl fucbanaHcom Macc BeTpokonieca. onpeAensioT no cneayowmum chopmynam.
[Ona aByx nonacTHbix MB3Y MOMEHT Ha Bany BeTpokoneca MshaftonpeaensoT no opmyne:
-Uu., =2Be>,. Jt<al*+ m ,gL,t+—AFM r, (E.20)
rae Lrb— paccTosiHne mexay LLeHTpOM BeTpokosieca U Hayasna onopsbl, M.
[ns Tpex unu 6onee nonacTtHbix MB3Y MoMeHT Ha Bany BeTpokosnieca Afshaft onpegenstoT no opmyne:
~m,gL" +—0PaM,, , (E.21)

rae Lfb — paccTosiHne mexay LEHTPOM BeTpokosieca U Havana onopsl, M.

E.5 PacueTHblii cnyuaii Harpysku C «[MOBOPOT ¢ OTKIOHEeHUeM (paccoriacoBaHue, own6bka)»

3aTopmaxwvBaHue Bpaljatouieiics B3Y npuBoauT K owmnbkaM. Bo3MoXHa KpUTUueckas neperpyska, ecivy BeTpo-
KOJIBCA €CTb OWMGKA MO YCTAHOBKE HA BETEP M MTHOBEHHbIV BETEP CTABMT BCKO JIONACTb NOZ YT/IOM aTakm MakCUMasibHOM
nogbeMHoi cunbl. Cnegytownii aHans — ynpoLweHHoe NpeacTaBneHne 3Toro COCTOSIHUS.

OTHOCUTE/NbHYIO CKOPOCTb BETPA HA /IONACTU BETPOKO/IECA ONPEAEsitoT No hopMyse:

W =Tren+ 17, sinycosy. (E.22)

B cbopmyne (E.22) He yuTeHa HOpMa/ibHasA cCOCTaB/AOWas OTHOCMTETbHON CKOPOCTY BeTpa, koTopasi, Kak npasuso,
Mana no CpaBHEHWIO C TaHreHUManbHol cocTaBNsoLein.
M3rnbarowmii MOMEHT Ha BEpPLUMHE onacTy onpeaenstoT no gopmyne:

w, +YHsin/cosifKcft’, (E.23)
N OH [OCTUTaeT MakCUMasibHOro 3HayeHus npny = 0.
VIHTerpupys faHHoe BblpaXKeHue, nonyyatr:
=APCMCM [ifTef +]S|’qKM*Siny Sin*YJ . (E.24)

Mpu own6ke NnoBopoTa Ha 30" N3rnbaloLLnii MOMEHT Ha BEPLUMHE NI0NACTW ONpeAensoT no opmMyne:

,C._. ffVv 1+ an ) (E.25)
- fe j
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E.6 PacueTHblii cnyyvali Harpy3km O «MakcumanbHas ygapHasi Harpyska»

OceByto Harpysky Ha Ban onpezensioT no hopmyne:

A"N.~=Cl%p(2.5VJ,»iR\ (E.26)

rae CF koathduLMeHT 0ceBOl Harpysku, pasHbiii 0,5.

[laHHasn 3aBMCMMOCTb NOJlyYeHa Ha OCHOBE a3poynpyroi Mogenu. Micnons3osaHue B hopmyne (E.26) komGUHaLmm
2>5Vave u CE 0.5 ganu pesynbTaTbl, CONOCTaBUMbIE C pe3ynbTaTaMun no aspoynpyrum MoAensim.

E.7 PacueTHblli cnyyaii Harpyskn E «MakcumanbHas CKOPOCTb BpalieHnss BeTpokosieca»
B KauecTBe Harpyskum Ha nonacTu paccmaTpuvBaeTcsi TONbKO LeHTpobexxHaa cuna, KOTOpyK onpeaenswnT no
thopmyne:

(E.27)

MOMEeHT Ha Bany onpefensieTcs ¢ y4eToM n3rubatouero MOMeHTa ¥ MOMEHTa, BbI3BaHHOTO LeHTPo6eXxHol cunoii
13-3a gucbanaHca mMacc BeTpPoKosieca Ha paccTosHUM er (3KCLeHTPUCUTET) OT LeHTpa Bana, npu OTCYTCTBUM BpaLleHus
no chopmyne:

YT =«dw  +M, N1, =mglr,~me.aZMin . (E.28)

E.8 PacueTHblli cnyyali Harpy3kn F «KopoTkoe 3amblkaHue»

JTOT pacyeTHbI ciyyaii Harpysku cBsisaH C TOKOM KOPOTKOrO 3aMblKaHUsa B reHepartope. B Tabnuue E.1 npuBegeHsl
KO3 (hULMEHTLI AN1A yYeTa HarpyxxeHus npu K3 B reHepatope G.

Ta6bnunua E.1

leHepaTtop KoathdhmumeHt 6
CWHXPOHHbIN UV aCUHXPOHHbIN 2
leHepaTop Ha NOCTOSHHbIX MarHMTax 2

MoMeHT npu K3 onpesensiioT ¢ y4eTOM pacyeTHOro KpyTALWEro MOMEHTa BETPOKO/eca. YMHOXEHHOIO Ha Koaddu-
LMeHT G no dopmynam:

(E.29)

GO
M.,=— **-T a0Ma (E.30)

E.9 PacueTHblii cnyyvali Harpy3km G «HopmanbHblli ocTaHOB»

Bpau.\alou_mﬁ MOMEHT BaJjia CKnaablBaeTca U3 MOMeHTa TOPMOXXEeHUA 1N NPOEKTHOro Bpatlaruero MoOMeHTa BeTpo-
Koseca:

M,,*. (E.31)

roe Nbﬂe— TOpMOSHOVI MOMEHT Ha HWU3KOWA CKOpOCTU BpaLlieHnsa sana. OH fOCTUraeT MakCMasibHOro 3Ha4eHnsa B Mo-
MEHT. Korga Had)yska paBHa HOMWHaNbLHOWA.

MpegnonaraeTcs, YTO Harpyska Ha 0nacTy BO BPEMS TOPMOXEHWS onpejensieTcs BpaliaoliuM MOMEHTOM Bana u
CO6GCTBEHHOW Maccoit nonacTeu, T. B.:

M, B (E.32)

Ans koHdurypauun MB3Y ¢ MynbTUNAMKATOPOM W BbICOKOCKOPOCTHbIM TOPMO30M Bpallalolinii MOMeHT Bana,

onpegeneHHblv no popmyne (E.31). fo/mKeH 6bITb CKOPPEKTUPOBAH COOTBETCTBYIOLWMM MHAMUYECKUM KOIPPULNEHTOM.
PekomeHAyeTCcs NpUHUMaTh AUHAMUYECKUIA KO3 ULMEHT paBHbIi 2 NPU OTCYTCTBUM TOUHbIX 3HAYEHWIA.
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E.10 PacueTHbI cnyyai Harpysku H«SKCTPEMaﬂbHaﬂ CKOpPOCTb BeTpa»

[ins aToro BapuaHTa HarpyXeHus BO3MOXHO NpYMeHeHne OAHON 13 ABYX hOPMYN B 3aBUCHMOCTN OT KOHCTPYKL UMW
MBQ3Y: ¢ nacCMBHOWM NN aKTUBHO CUCTEMOI ynpaBneHus.

[Ons MB3Y c akTUBHOI cUCTEMOI ynpaBneHuii Npu 60/blUMX BeTpax NPoMCXoANT TOPMOXEHUe BeTpokoneca. Ans
MB3Y ¢ naccuBHO cMCTEMOV ynpaBieHns NPOMCXOANT BbIBOJ, BETPOKOeca n3-noj seTpa.

[Ons MBJY c akTUBHOI cMCTEMOI ynpaBneHus:

M3rnbatowmnii MOMEHT Ha KOHLIe nonacTy onpeaenstoT no hopmyne:

(E.33)

rae al- K03(hhMLMEHT NO6OBOro CONPOTUBNEHUSA, MPUHUMAEMbI/ paBHbIM 1,5;
Avcy.fl— nnowaab nonactu.

®opmyna (E.33) npegnonaraet, YTo LEHTP TSHKECTW HE MEHSIETCS, a NoLWajb 10NacTy onpeAensioT, Koraa onacTb
nepneHAuKynspHa K BeTpy.
OceBylo HarpysKy Bana npvi TOPMOXXEHWUU BbIUUCASIOT MO hopmMyne:

AF =BC,tpV.\A ~ (E.34)

[lns nonHOCTbIO pa3BepHYTOl MO HanpaB/eHWo BeTpa sonactu 6yaeT npeobnajartb NoAbEMHas cuna, a He cuna
TpeHus. MI3aMeHeHNa HanpaB/ieHns BeTpa NPUBOAAT K U3MEHEHMNIO 3HaUYeHUA yria ataku, npu KoTopom 6yaeT Hanbonblias
nogbemHas cuna. B atom cnyuyae cuna onpefenseTcs MakcUMasnbHbIM KO3 ULMEHTOM NOABEMHOW CUMbI, & HE MaKCu-
MasibHbIM KO3(hPNLNEHTOM a3pOJMHAMUYECKOr0 CONPOTUBEHNS.

[ns BOY c naccuBHOW CMCTEMOl ynpaB/ieHUsi BETPOKO/IECO NOJBEPXKEHO IKCTPEMasbHOW CKOPOCTU BeTpa C ne-
puoaom nosTopsemocTn 50 neT. n oxugaeTcs, 4To Npu onpegeneHHOM NONOXeHWU BeTpoKoneca Ha OAHON U3 nonacTei
3HavyeHune C,gocTuraeT MakCMMasbHOro 3HaueHnsi BCNeCTBME U3MEHEHUS HanpasieHns BeTpa. Takum obpasom, nsrnba-
IOWMii MOMEHT Ha BepLUNHEe flonacTu onpeaensaoT no gopmyne:

y. = (E.35)

PacnpefeneHvne nogbemMHol cunbl cnegytowmm 06pa3oM: Ha KoHLe fonactm — C)Tax. B TOUKe OCHOBaHWs nona-
cTM— 0.B ganbHeiilem 3T0T KOI(D(ULUNEHT cneayeT NPUHATL NOCTOSHHLIM N0 A/TMHe XOpAbl (lonactu). PekomeHayeTtcs
npuxumate sHauenne C,TaXpaBHoe 2 Npu OTCYTCTBUM TOUHBIX JAHHbIX.

Ons Bpalatolyerocs BeTpokosieca (He3aTOPMOXXEHHOF0 BETPOKO/Ieca) pacieT 0CEBO Harpy3kv OCHOBaH Ha Teopum
(pyHKLMOHMPOBaHNSI BEPTONETOB. KO3thhuLMeHT 0CeBOM Harpysku A4/s BEpToseTa OCHOBAaH Ha OKPY)XXHOW CKOpPOCTH, a He
Ha CKOpocTy BeTpa:

C™m (E.36)

_p.T,D,*(co,Fl)

B cootetcTauy ¢ [23] MakcumanbHoe 3HaueHmne Koa(hULMEHTa 0CEBO HAarPy3K1 ANs BUHTOB BEpTONETa NPUGU-
31TE/IbHO PABHO:

=0.17. (E.37)

rae o — KoahuUMEHT MPOYHOCTN BUHTA BepToneTa, KOTOPbIV onpeaensioT no dopmyne:
6 = (Bcale 1591).
rae calP— cpepHAsa xopha nonactu.

MakcumanbHOro 3HavyeHus KoadurLMeHT 0CeBOI Harpy3kn AoCTUraeT Npu paBeHCTBE OTHOWEHMSA M(OﬁpaT-
Has BeNnYMHa KoaduumneHTa, xapaktepusyowas pexxum paboTbl BUHTA) HyN0. Ecnn oTHoweHne W(«nR) = 0.5, To Koad-
(hULUMEHT 0CeBOW Harpy3ku CHmKaeTcs npuMepHo Ao 0,06 418 ropnsoHTabHOMO noneTa, Ho AN NepexofHbIX CO6bITUIA ero
3HaueHune ocTtaeTtcs B6m3n 0.17. Mo 3TOi NpUyYMHE NOCTOSIHHOE 3HaYeHne KoathuLMeHTa 0CeBoil Harpysku pasHo 0.17.

Mpu npeobpasoBaHnn KoadduLuMeHTa 0CeBOIM Harpyskvu AN BepToneta B KOI(PULUMEHT 0CEBOW Harpysku ans
MB3Y nonyyatoT cnegytollee BblpaxXeHue:

C,=2Cl,, X\ (E.38)
O6beanHas ypasHeHus (E.37) v (E.38). nonyvaioT:
Cr=0.340X\ (E.39)
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Ncnonb3ysa ypasHeHuns (E.39) u (E.26), nonyvatoT:

(E.40)
rae ¢ — KoadhULMEHT 3ano/iHeHNs BeTpoKoseca (BA’\.,CI,'A)Z
Xpgo— KOo3a(pULMEHT, KOTOPbI XapakTepuayeT pexxvm paboTbl BeTpokosieca npy Ve50 n KOoTopbIi MOXXHO onpeaenunTb
no copmyne:
(E.41)
MNopcTaBus /B850 B ypaBHeHue (E.40). nonyvaroT:
(E.42)

[lns ABYX BapnaHTOB (C NACCUBHOI M aKTUBHOM CUCTEMAaMM yNpaB/EHNs) BIUMCTIEHNe HarpykeHus Gawnu Fonpe-
LEensioT nyTemM CYMMUPOBaHWsS Harpy3oK Ha 6allHe v Ha roHgose no opmyse:

(E.43)

roe q — KO3 (PULMEHT cusbl (MOLHOCTH);
Ap,~— nnouwafb CNPOeLMpoBaHHON oMeTaeMoi NaowWaAmn Ha naoCKoCTb, NepneHANKYNSPHYI0 HanpaBieHUIo BeTpa.

E.11 PacueTHblii cnydaid Harpysku / «MakcumanbHas Harpyska)*

Ans atoro cnyyan Harpysku MB3Y HenogBwxHa. MogbeMHas u/wnm TArosas Cubl JOMXKHbI 6bITb ONpeaeneHbl ¢
yyeToM hopM 1 rabapmMToB KOMNOHEHTOB MB3Y no cneaytouweit hopmyne:

(E-44)

rae Vel — akcTpemasibHas CKOpOoCTb BeTpa C NepnogomM nostopsemoctu 1 rog.

Harpysku goskHbl 6bITb paccuMTaHbl 4151 BCEX KOMMNOHEHTOB MBJY. noaBeprHyTbix BO3eNCTBUIO BETPa.
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Mpunoxexnne A
(cnpaBoy4Hoe)

CBeJleHNst 0 COOTBETCTBUM CCbITOYHbIX HALMOHANbHbBIX U MEXIOCYyAapCTBEHHbIX CTAHAAPTOB
MeXAyHapoAHbIM CTaHAapTaM, MCNOMIb30BAHHbIM B Ka4eCTBe CCbIJTOUYHbIX
B MPUMEHEHHOM MeXJyHapoAHOM cTaHaapTe

Ta6nunuya OA

0603HaYeHNe CCbIIOYHOTO HALMOHA/IBHOIO, CreneHb 0O603Ha4YeHVe N HaMMEHOBaHNE
MEXrocyapCTBEHHOro CTaHdapTa COOTBETCTBUSA CCbIIOYHOIO MEXAYHapOAHOK CTaHaapTa
FOCT P NCO/M3K 17020— 2012 0T MNCO/M3K 17020:2012 «OueHka cooTBeTcTBMA. Tpebosa-

HUNA K pa60Te Pa3qINYHbIX TUNOB OPraHOB UHCNEKLUn»

FOCT P M3K 60034-2-1— 2009 0T M3K 60034-2-1:2007 «MaluuHbl 3NEKTPUYECKMe BpaLlla-
wuecs. Yactb 2-1. MeToAbl onpefeneHns notepb U Koad-
dmumeHTa nonesHoro AeicTBMA No pesynbTaTam WcnbiTa-
HWiA (KpOMe MallUH ANs TATOBOro TpaHCnopTa)»

FOCT P M3K 60204-1— 2007 0T M3K 60204-1:2005 «be3onacHoCTb MalWH. dNeKTpoobo-
pyAoBaHue MawwH U MexaHu3moB. YacTb 1. Obujme Tpe-
60BaHNA»

FOCT ISO 9000— 2011 0T MNCO 9000:2005 «Cuctembl MeHemxXMmeHTa KayecTtBa. Oc-
HOBHbI€ MOJIOXKEHUA N CIOBaPb»

roCT NCO/M3K 17025— 2009 0T MNCO/M3K 17025:2005 «O6wme TpeboBaHUSA K KOMMNETEHT-
HOCTW UCMbITATE/bHBIX N KanMbpoBOYHbIX Nabopatopuii»

FOCT P 50571.5.54— 2011/ 0T M3K 60364-5-54:2002 «3neKkTpuyecknme YCTaHOBKM 3[a-

M3K 60364-5-54:2002 HUii. YacTb 5-54. BbI6Op 1 MOHTaX 31€KTPo060opyA0BaHUSA.

3asemnsiowe ycTpoicTBa, 3aWwnTHbIE NPOBOAHMKYA U NPO-
BOZHWKM YpaBHMBAHUS NOTEHLMANO0BY

FOCT P 52776— 2007 MOD M3K 60034-1:2004 «Bpauiawowmnecs anekrpuyeckme ma-
WWHbI. HOMWHaNbHbIE faHHble U XapaKTepUCTUKN»

FOCT P 54257— 2010 NEQ EH 1990:2002 «OCHOBHbIE MPUHLWMbI CTPOUTENIBHOTO MpPOo-
eKTUpoBaHus
MNCO 2394:1998 «OCHOBHblE MPUHLMNbI 06ecnevyeHns Ha-
[eXHOCTU»

FOCT IEC 60034-5— 2011 0T M3K 60034-5:2006 «Bpauwjaoumecs anekrpuyeckme ma-
WKHbI. YacTb 5. CTeneHu 3awuTsl, obecneuynsaemblie 060-
NloYKamMy BpaLLalLWmnXcsa 3NeKTPUYecKnx mawnH (kog IP)»

NMpumeyaHne — B HacTosAwei Tabnuue NCNonb30BaHbl crefytliie yCnoBHble 0603HAYEHNA CTEMEHN COOTBET-
CTBUS CTaHAAPTOB:

- 0T — naeHTU4YHbIE CTaH4apThl;

-MOD — moanduuMpoBaHHble CTaHA4APTbI:

- NEQ — HeakBMBaneHTHble CTaHA4apThI.
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Bubnuorpacuns
NCO 2394:1998 OCHOBHble MPUHLMNbLI HaAeXHOCTU KOHCTPyKumii (General principles on re-
(1SO 2394:1998) liability for structures)
M3K 60721-2-1(2002) [IEC Knaccuukauns BHeWHUX ycnosuii. YacTtb 2. MpupoaHble BHELWHWE YCno-
60721-2-1(2002)] BusA. Temnepartypa u BnaxHocTb (Classification of environmental conditions.
Part 2-1. Environmental conditions appearing in nature. Temperature and
humidity)
M3K 60038(2002) [IEC CtaHfapTHble Hanpshkennsa no M3K (IEC standard voltages)

60038(2002)]

M3K/TC 61400-13(2001) [IEC/ CwucTembl TypboreHepaTtopHble BeTpoBble. YacTb 13. /I3MepeHne mMexaHu-
TS 61400-13(2001)] yeckmnx Harpysok (Wind turbine generator systems. Part 13. Measurement
of mechanical toads)
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