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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

TEMNNOBbIAENAWNE CBOPKN PEAKTOPOB C HATPUEBbBIM TEMJIOHOCUTENEM
PacueT Ha NPOYHOCTb NpU AeCTBUM AUHAMUUYECKUX HArpy3oK

Fuel assemblies of the sodium-cooled reactors.
Rules for strength analysis under dynamic loads

Jata BBegeHus — 2025—04—01

1 O6nacTtb NpUMeHeHnsA

1.1 HacTosiwmnii cTaHgapT ycTaHaBNMBaeT Tpe6oBaHNS K MPOBEAEHUI0 pacyeToB Ha MPOYHOCTb Tenso-
Bble/NSAoLMX C60POK PEaKTOPOB C HATPMEBLIM TEMJIOHOCUTENIEM NPU AENCTBUM AUHAMUYECKUX HarpysoK.

1.2 HacTtosiwmnii ctaHgapT npegHasHayeH Ansi NpMMeHeHus npu 060CHOBAHUM MPOYHOCTY TENnsoBblge-
NSOWMX CO0POK B COOTBETCTBUM C pefepasbHbIMM HOpMaMu 1 NpaBuiaMu B 06/1acTi UCMOMb30BAHUSA aTOM-
HOI aHeprumn, ycTtaHaBMBaKLW VMU OCHOBHbIe Tpe60oBaHUSA K 060CHOBAHUI0 MPOYHOCTU U TEPMOMEXaHUYecKo-
ro noBefeHusi TensoBbIAENSAWNUX CO0POK U TEN/IOBbLIAENSAIOWNX 3/1IEMEHTOB B aKTUBHOI 30HE peakTopoB C
HaTPWEBbLIM TEM/IOHOCUTESNIEM.

2 HopmaTuBHbIe CCbI/IKN

B HacTosAlWem cTaHAapTe UCMOSIb30BaHbl HOPMAaTUBHbIE CCbISIKM Ha cnefylolwmne cTaHgapThl:

FOCT 24346 Bubpaumns. TepMuUHbl 1 onpeaesieHns

FOCT P 59115.1 O60cHOBaHue NPoOYHOCTU 060pyAOBaHMUA U TPYy6ONPOBOAOB aTOMHbIX 3HEpPreTuyecKnx
yCTaHOBOK. TepMWHbI 1 onpegeneHuns

FOCT P 71786 Tennosbigenawwmne 3/71IeMeHTbl PeakTopoB C HaTPUEBLIM W CBUHLOBbLIM TensioHOCcUTe-
nemMm. PacyeT Ha NpoOYHOCTbL

FOCT P 71787 TennoBbigensiwouwme cO0pkM M TENNOBbIAENSAIOWME 3/IEMEHTbI PeakTOpOB C HaTPUEBbIM
TennoHocuTenem. TpeboBaHMA K XapakTepucTukam KOHCTPYKLUWOHHbIX MaTepuanos 415 pacyeToB Ha NPOYHOCTb

FOCT P 71788—2024 TennoBblgensiowme c60pkn peakTopoB C HaTpMeBbIM TensioHocuTenem. Pacuet
Ha NPOYHOCTb MNpW AelCTBUN CTATUYECKNX Harpysok

MpumevyaHune — MMpy NOMNb30BaHNN HACTOSILLUMM CTaHAAPTOM Lie/iecoobpa3Ho NPOBEPUTL AeCTBME CCbLIoY-
HbIX CTaHAAPTOB B MH(POPMALMOHHON cucTemMe O6LLEro nNonb3oBaHWs — Ha oduumasnibHOM calite defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMpPOBaHMI0 U METPOSIONMN B CETU VIHTEPHET MM NO eXerogHoMy UHOPMaLMOHHOMY yKa3a-
Teno «HaunoHanbHble CTaHAAPTb», KOTOPbLIN ONy6/MKOBaH MO COCTOSHMIO Ha 1 AHBaps TeKyLLero roga, 1 no Bbinyckam
€XeMeCsAYHOro MHPOPMaLMOHHOTO yKa3aTensa «HaunoHasbHble CTaHAapTb» 3a TekyLmid rofd. Ecnv 3ameHeH CCbII0YHBIR
CTaHAapT, Ha KOTOpbIA faHa HegaTVpoBaHHAs CCblka, TO PEKOMEHAYETCA MCMOMb30BaThb AENCTBYIOLLYI0 BEPCUID 3TOTO
CTaHfapTa C YYETOM BCEX BHECEHHbIX B A@HHYIO BEPCUID M3MEHEHWIA. ECNM 3aMEHEH CCbISTOYHbIN CTaHAapT, Ha KOTOPbIi
[JaHa JaTUMpoBaHHas CCblKa, TO PEKOMEHAYETCA UCNOMb30BaTb BEPCUID 3TOTO CTaHAapTa C yKa3aHHbIM BbIlLe FOA0M YT-
BepXaeHus (NpuHATMS). Ecim nocne yTBEPXAEHUS HACTOSLWEro CTaHZapTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOpbI AaHa
[aTVpoBaHHas CCbifka, BHECEHO U3MEHEHME, 3aTparuBatollee NonoXeHue, Ha KOTopoe AaHa CCblka, TO 3TO NOJOXEHWE
pekoMeHayeTca NpUMEHsITb 6e3 yyeTa AaHHOTO U3MeHeHUs. ECnM CCbIOYHbIA cTaHAApPT OTMEHEH 6e3 3aMeHbl, TO Moso-
XXeHune, B KOTOPOM AaHa CCbl/1Ka Ha Hero, pekomMeHayeTcs NpuMeHATb B HacTu, He 3anar|/|Ba|ou_|,e|7| 3TY CCblIKY.

M3pgaHne odmumnanbHoe
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3 TepMuHbI, onpeaeneHnsi, CoOKpalleHns 1 0603HaYeHUs

3.1 TepMUHBbI U onpeaeneHns

B HacTofAweM cTaHgapTe npumeHeHbl TepmuHbl no FTOCT P 59115.1, TOCT 24346, a Takxe cnegywoune
TEPMUHbI C COOTBETCTBYHOLWMMUK OonpeaesnieHnAMN:

3.1.1 gnHamMmunyeckme xapakTepucTuku: MNapameTpbl MexaHW4ecKol CUCTEMbI, XapakTepusywlne ee
co6CcTBeHHble KosebaHus.

MpumMmeyaHne — K UHAMNYECKMM XapakTePUCTUKAM OTHOCSTCSA COOGCTBEHHbIE YacTOTbl U DOPMbI KoiebaHui,
MOAa/IbHblE MacCbl U XXeCTKOCTM hopM KoniebaHuiA, gemndupoBaHme, amnanTyaHble 1 da3oBble YacTOTHbIE XapaKTepu-
CTVKUN (ANS1 YCTAHOBMBLLUMNXCS BbIHY)XXAEHHbIX KONeGaHuii).

3.1.2 KOMMOHEHT: YacTb TeEN/OBbLIAENAOLWEN COOPKM (3a UCKIHOYEHNEM TENJIOBLIAENAKLWMNX, Noraowa-
IOLWMX U 3aMeansaWmx 31EMEHTOB U UICTOYHUKOB HENTPOHOB), aHanm3npyemas npu pacyete Ha NPOYHOCTb.

3.1.3 mexaHn4dyeckaa cucrtema: COBOKYNHOCTb KOMMOHEHTOB, paccmartpuBaemMas B pacyeTe C y4yeToMm
COBMECTHOTO B3anmoAelicTBus.

3.1.4 napuymanbHble ANHAMUYECKNE XapaKTEPUCTUKU: XapaKTepUCTUKN COOCTBEHHBLIX KonebaHwuii
OVHaMW4YecKon nofcucTeMbl, onpefensemble B NPeAnosioXKEeHUN HEenoABUXHOCTW TOYeK CBA3W 3TOW noacu-
CTEMbI C CUCTEMOIA.

3.1.5 nogcuctema: CocTaBaswWwas 4acTb MeXaHU4YeCKOn cucTembl, obnagarwuias CO6GCTBEHHbIMMK AU-
HaMUYEeCKMMU XapakTepucTukamu.

3.1.6 pacuyeTHbI caiyyan HarpyxeHusi: CoyetaHme yCNOBUI HarpyXeHus TennoBbligensawwein céopku,
paccmaTtpuBaemMoe npu pacyeTe Ha NPOYHOCTb.

3.1.7 cobcTBEHHbIE KOlebaHusA: KonebaHns, KOTOpble COBEpPLUAET MexaHn4yeckass cCucTemMa OKOMo no-
NIOXEHUS YCTOWYMBOrO paBHOBECUS MOC/e MepBOHAYa/bHOTO BO3MYLLEHWSA MNOA AEWCTBMEM BHYTPEHHUX MO
OTHOLLEHUIO K CUCTEME YNPYTUX U MHEPLUOHHBIX CU.

3.1.8 cob6cTBEHHasA dhopma konebaHuii: MpocTpaHCTBEHHOE pacnpefeneHne amnautys nepemeue-
HWUiA Npyu KonebaHMsAX No onpefesieHHOMY TOHY.

MpumeyaHne — dopmbl KonebaHWin Npy pacyeTe ONPeaesnsalTCA Kak COGCTBEHHbIE BEKTOPbI 060O6LLEHHON
Npo6/1eMbl COGCTBEHHBLIX 3HAYEHWIA.

3.1.9 cob6cTBEHHaAsA 4yacTtoTa: YactoTa KosiebaHWit MexaHW4ecKoi cucTeMbl MO ONpefesieHHOMY TOHY
COBGCTBEHHbIX KO/eB6aHWnii.

MpumeyaHune — CoBCTBEHHbIE YACTOThI MPY pacyeTe ONpefenstoTcs B pesy/brarte pelleHnst 0606LLEHHO
Npo6n1eMbl COGCTBEHHbIX 3HAYEHWIA.

3.1.10 cteneHn cBo6oabl: COBOKYNHOCTb HE3aBUCUMbIX NepeMeHHbIX (0606WEeHHbIX KOOpAUHAT), He-
06X0AMMbIX A1 NOMIHOTO OMWCAHUA ABWXEHUS MEeXaHWYeCKOW CUCTEMBI.
3.1.11 ToH KonebaHuin: Bug konebaHuii, xapakTepusyeMblii OnpeaesIeHHON 4acToTol 1 hopMoli kKonebaHuii.

3.2 CokpalieHus

B HacToAweM cTaHgapTe NPMMEHeHbl cneaylolime cokpaleHns:
BB — BHelHMe guHaMunyeckue BO3LENCTBUS;

NCM — nnHeHO-cneKTpanbHbIi MeTos,;

MAP — meTog oMHAMWNYECKOro pacyeTta;

MK3 — meTo[ KOHEeYHbIX 3/1IeMEHTOB;

MP3 — maKkcumanbHoe pacyeTHOe 3eMneTpsceHue;

HAOC — HanpsxeHHO-AedOopMUPOBaAHHOE COCTOSHUE;

HHY3 — HapyweHne HOopMasbHbIX YC/I0BUIA 3KcnayaTauuu;
HH3® — HapyweHne HOpManbHON akcnayaTayum;

HY3 — HopMasibHble yCNnoBUA 3KcnayaTauuu;

H3 — HOopmanbHaa akcnayarayus;

M3 — npoekTHOEe 3emneTpsaAceHune;

PY — peakTopHas ycTaHOBKa;

TBC — Tennosbigensawowasn co6opka,;

TB3J/1 — TennoBbliAeNAWNA ITEMEHT;

YMA — ycrioBus NPOEKTHON aBapuu;

YHI — yckopeHue HyneBoro nepuoga,

CFD — BbluMcnuTenbHaa gnHamuka xungkoctu (computational fluid dynamics).
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3.3 O603HayeHus

B HacTosweM cTtaHfapTe NpUMeHeHbl cnefylimne 0603HavYeHus:

a2— MoBpexXAeHNs OT BbICOKOYACTOTHbIX HANPSHKEHUIA MPY NOCTOSHHbIX 3KCNNyaTalMOHHbIX HANPSXEHUNX;

a2 — noBpeXAeHWss OT BbICOKOYACTOTHbIX HAaMPSXeHWi B TeYeHWe LUKI0B NepeMeHHbIX HanpsXeHui
Npu NepexofHbIX 3KCMNayaTaunoHHbIX pexumMax;

a2* — MoBpPeXAeHUs OT BbICOKOYACTOTHbIX HAMPSHKEHWA B TeYeHWe UMKIOB MepeMeHHbIX HanpsxeHui
NpU NPOXOXAEHWUWN PE30HAHCHbIX YacToT;

f— yacToTa BbICOKOYACTOTHBIX LMKAOB Harpyxenus, u;

Rpg2 — MuHMMmanbHoe 3HavyeHue yC/I0BHOrO npegena TeKy4ecTu npu pacyeTHoin Temnepatype, MlMa;

[o] — HOMUMHanbHOE gonyckaemoe HanpshkeHue, MMa;

[oc] — ponyckaemoe HanpshxeHue cxatusa, MMa;

[g]lw— HOMMWHanbHOe gonyckaemoe HanpsheHue B 60nTe (Wnunbke), MMa;

aKr— Kputuyeckoe HanpsbkeHue, Mlla;

(0s)i — rpynna npuBefeHHbIX 06WMX MeMOpPaHHbIX HANPSHKEHWI C y4eTOM celicMUYeckux Bo3aencTenii, Mra;

(0s)2 — rpynna npuBefeHHbIX MeMOpPaHHbIX N 0OWNX U3TMBHbBIX HAMPSXEHUA C y4eTOM CelicMUYeCKnX
Bo3geicTeuii, MMa,;

(0S)s— HanpsxeHuUs CMATUA C yYeTOM ceiicMnyecknx BosgeicTenii, MIMa;

(aa>— amnnuTyga BbICOKOYACTOTHbIX HaNpsXeHuii 6e3 yyeta KoHUeHTpauuu, MMa;

(Xxs)s— kacaTeflbHble HanpsHKeHUs cpesa C y4eToM celicMuyeckux BosgelicTeuid, MMa;

X— KO3(hPUUNEHT CHMKEHUA AO/ITOBEYHOCTU MPU HAMI0XEHUN BbICOKOYACTOTHbIX LMK/IOB.

4 O6wme NonoXeHnA

4.1 Ocob6eHHOCTN y4yeTa AUHAMUYECKUX Harpys3ok

4.1.1 Tpw ouyeHke NpoyYHoCcTM TBC B KayecTBe AMHAMMUYECKMX HArpy3oK paccMaTpuBarT BUbpaLMOHHbIE
BO34eliCTBMSA, BHELWHMNE AMHAMMYECKME BO3AEWCTBMUSA NPUPOAHOI0 NPOUCXOXAEHNSA — CeicMnYeckne BO3Aei-
CTBVSI 1 BHELUHWE AUHAMUYECKNE BO3LENCTBUS TEXHOTEHHOIO NMPOMCXOXAEHUS — BO3AYLIHAs yAapHasi BOJHa,
najeHve netatenibHOro annapara.

4.1.2 PacyeT Ha Npo4yHOCTb TBC npy BHELWHUX AMHAMUYECKUX BO3AEACTBUSAX NMPUPOAHOrO U TEXHOTEH-
HOTO MPOUCXOXAEHUA cnefyeT NPOBOAWTbL HA COBMECTHOE AeNCTBME 3KCMAyaTauWOHHbIX U AUHAMUYECKUX
Harpy3ok. JuHamunyeckne Harpysks Ha TBC, BO3HMKalLME OT TEXHOTEHHbIX BO3LENCTBUIA HA CTPOUTESbHbIE
KOHCTPYKLMK, NMPX OLEHKax NPOYHOCTM paccMaTpuBalOT Kak CelicMmyeckme Harpysku, COOTBETCTBYHOLME Mak-
CUMasibHOMY pacyeTHOMY 3emseTpsiceHnto. ObLne NOMOXEHNA 1 METOAbI pacyeTa NpuHUMarTcsa no 4.2.

4.1.3 PacyeT npu BMOpaLMNOHHBLIX BO3A4ENCTBMAX cneayeT npoBoanTb Ans TBC coBMeCTHO C TBajsiamu,
B COOTBEeTCTBMU C 4.3 1 pa3sesniom 6.

4.2 MeToaon0rng pacyera nNpu BHEWHUX AUHAMNYECKUX BOS,EI,eI7ICTBI/IF|X

4.2.1 PacyeT Ha npo4yHocTb npu BAB 3aknto4vaetca B onpegeneHnn HAC n ouyeHkax NPOYHOCTU KOMMO-
HEHTOB NO fOoNycKaemblM 3HavyeHuaMm napametpos HAC, npuBeAeHHbIM B 5.4. TB3/ibl yUNTLIBAKOTCA B pacyeT-
Hbix cxemax TBC, a oueHku npoyYyHOCTM TB3NOB nposoaAatca no NOCT P 71786.

4.2.2 ina npoBefieHNss pacyeTa BbIOMPAOT pacyeTHble C/lydan HarpyXXeHus, ABNAIOLWMECA COYeTaHUAMU
aKcniyaTauMOHHbIX Harpysok, AelCTBYHLWMNX HA KOMMOHEHTbl U TB3Jlbl B pPacYeTHbIX pexumax, u ceicMmuye-
CKMX Harpysok, cornacHo 5.1. PacyeTHble coyeTaHMs Harpy3oK No yC/I0BMAM 3Kcnayatauuu, Bugy celicMuye-
CKOro BO3gencTBms n TpeboBaHuUli K NPOYHOCTM npuBedeHbl B 5.4.

4.2.3 [lonyckaeTcs yuyuTbiBaTb TEM/IOHOCUTE/Ib KaK XWUAKOCTb C COOTBETCTBYHOLWUMN (PU3NKO-MEXAHU-
YeckMMM XapakTepuctukamu, NMb0 Kak NPUCOeAUHEHHY Maccy. PekomeHayemble MeToAbl yyeTa BAUAHUA
TensoHocuTena npuveefeHsl B A.l.

4.2.4 BnusHne TEMJIOHOCUTENS MpW pacdeTax MPOYHOCTM npu gelicteun BB pgonyckaeTcsa yuuTbiBaTb
yncneHHoiMn metogamu, Hanpumep MK3 wan CFD.

4.2.5 PacyeTbl meTogamn CFD an4a yyeta BANAHUA TENJIOHOCUTENSA HA KOMNOHEHTbI U TB3J/1bl CO CTOPOHbI
TennoHocutensa npu BAB moryT 6biTb NpoBefeHbl 6e3 yyeTta noAar/IMBOCTM KOMMNOHEHTOB W TB3/10B, KOTOpPbIE
JonyckaeTcs NPpUHATL HegedopMupyemMbiMu. PacyeTt ciefyeT NpoBOAUTL C UCMONBL30BaAHNEM akcesieporpamm
BO BCeEX AelCTBYOLWMNX HaNpaB/ieHNsX.
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4.2.6 MeToz yuyeTa JUHAMUYECKMX HArpy30K, 06YC/I0B/IEHHBIX CECMUYEcKMM BO3AelicTBMEM, BbIGUPAIOT B
3aBMCUMOCTM OT JUHAMUYECKNX XapakTepucTuk TBC v TB3NoB, npexje Bcero CO6CTBEHHbIX YacToT KonebaHwnii
(Bkntovas konebaHWa Ha y3nax KpenneHusl) 1 UMEILLUXCA UCXOAHbIX AaHHbIX NPU OLEeHKe NpoYyHocTu npu BAB.

B o6wem cnydyae Bbi6Op MeTofa pacyeTa Ha MPOYHOCTb NPU AeWCTBUM BHELWHUX AUHAMUYECKUX BO3-
[elicTBUii cnefyeTt NpoBOAUTL C YYETOM MOJOXKEHWIA, NpuBeAEHHbIX B 5.2.

4.3 Oco6eHHOCTU pacyeTa BUOPOMNPOUYHOCTMU

PacyeT KOMNOHEHTOB M TB3/10B HAa BUOPONPOYHOCTb cnefyeT NPpoBOAUTL B Cny4vasaXx, ec/nn aKCnepumeH-
Ta/lbHOe 060CHOBaHME BUOPOMPOYHOCTU U pe3ynbTaTbl M3MepeHuin Bubpaunin TBC npu nyckoHanapgouHbIX
paboTax Ha peakTopax He OXBaTblBalT BCEX MPOEKTHbIX pexumoB akcnnyaTtaumm TBC (Bknwoyasa HO u HHOI),
a onbIT 3KcnayaTaunm nNPoTOTUNOB ABNAETCHA HEAOCTATOYHbIM.

5 TpeboBaHuA K pacyeTy

5.1 PacuyeTHble ciydyan HarpyxeHus

5.1.1 Ceiicmunyeckne Harpyskm paccmatpuBarTcsa ansa cnydaes N3 n MP3. McxogHbiMK gaHHbIMKU NS
pacuyeTa ABASAKTCA Habopbl akceseporpamm, CNekTpoB oTBeTa (UM 0606 EeHHbIV CNeKTp oTBeTa), onpepge-
NEHHbIX ANA Tpex B3aMMHO NeprneHAnKYNApHbIX HanpaBNeHWA — BEPTUKA/IbHOTO U ABYX FOPU30HTasIbHbIX B
MecTe 3akpenseHus TBC.

5.1.2 Mpn 060CHOBaHUM NPOYHOCTU Mpu BB n ceicmnyecknx BO34EMWCTBUAX KOMMOHEHTOB U TB3JIOB
OOJ/KHbI 6bITb YUTEHbI CAeaylowme Harpyxawuwume gakropbl 1 ceolictea TBC:

- NHEPLUWUOHHbIE HAarpy3ku, Bbi3BaHHble konebaHnamu TBC npu 3agaHHOM CeACMMYECKOM BO3AENCTBUY;

- CU/bl TPEHUs B KOMNoHeHTax TBC, oTHOcUTeNbHOE BA3Koe AeMndupoBaHue;

- Macca TennoHocuTeNnsa n rmagpoanHamMmmyeckme Cusbl, BO3HUKaOWME Npu KonebaHuax TennoHocuTens;

- MaccorabapuTHbIe N XXECTKOCTHbIE XapakTepuUcTUKN TBI/0B.

5.1.3 B pacuyeTe Ha CEACMMYECKYH MPOYHOCTb paccMaTpuBalrT 3KCnayaTaunoHHble Harpysku, AeincTBy-
lOWmne BO BCEX pacyeTHbIX pexumax HarpyxeHus TBC, nepeuucneHHbix B TOCT P 71788, oTHOCAWMXCA K
cnepylowmnm ycnoBmuam akcnayataumnm:

- HOpManbHble YC/I0BUA 3KCNyaTauum;

- HapylweHne HopMasibHbIX YC/IOBUI 3KCnyaTauuu;

- YC/I0BUSA MPOEKTHOI aBapuu.

5.1.4 PacyeT KOMNOHEHTOB creAyeT NPOBOAMUTb Ha COYEeTaHUA 3KCnayaTauMOHHbIX U CEACMUYECKMX Ha-
rpy3oK, npusegeHHble B 5.4. B cnyvyae, ecnu npuHATble ONA pacyeTa akcesneporpammbl gna N3 n MP3 pas-
nimyarTCca TOMbKO aMnInTygamMmun, AOMycKaeTcs He paccmaTpuBaTb coyeTaHue Harpys3ok HYS + MM3.

5.1.5 CelicMuyeckne HarpyskM Ha KOMNoHeHTbl TBC A0/KHbI 6biTb 3afaHbl C YY4eTOM OAHOBPEMEHHOIO
ceicMMnYeckoro BO3AENCTBUA MO TPEM MPOCTPAHCTBEHHLIM HanpaB/ieHWSM B BuAe akceneporpamm u (nnm)
CNeKTPOB OTBeTa A/19 pa3/IMyHbIX OCei KoopauHaT.

5.2 MeToabl pacyeTa

5.2.1 Ana pacyeTa Ha NpPo4YHOCTbL Npu BAB cnepyet ncnonb3oBaTb MeToAbl, obecneynsatoLyme:

- onpejesieHMe napameTpoB AMHAMWYECKON peakuum KOMMNOHEHTOB Ha CelcMuUYeckne BO3LENCTBUSA B
BMAE 3aBMCMMOCTEN NepeMeLleHunii, CKopocTel, YyCKOpeHuin, aedopMaumnii, BHYyTPEHHUX YCUANIA 1N Hanpsxe-
Huii B TBC OT BpeEMeEHMN UM YacToTbl KonebaHwuii;

- onpepjernieHue pesynbTupylwmnx napametpos HAC KOMNOHEHTOB 1 TB3/10B NPW COBMECTHOM AeliCTBUY
OVHAMUYECKUX N 3KCMyaTaunOHHbIX Harpy3oK B BbIGPaHHbIX pacyeTHbIX pexumax (cm. 5.1.4);

- NPOBEpPKY BbINOIHEHUSA APYTrNX YCTAHOB/IEHHbIX B NpoekTe PY AONOAHUTENbHbIX TpeboBaHuin (Npu mx
HanMumm).

5.2.2 Ecnu akcnnyaTauWOHHbIE HArpys3ky He Bbi3blBAKT CYLLECTBEHHOIO W3MEHEHUS NapamMeTpoB KO-
nebaHnin, BO30YXAaeMblX CEiICMUYECKMM BO3AENCTBMEM, TO AMHAMUYECKYI peakuuid KOMMOHEeHTa U COoOoT-
BETCTBYHLUIME AMHaAMUYeckue cocTaBiswuwme napametpos HAC pgonyckaeTcsa onpefensTb He3aBUCMMO OT
pacuyeTa napametpoB H/AC, BbI3BaHHOrO 3KcnayaTauWOHHbIMU Harpyskamu. [onyuieHne o He3aBUCUMOCTU
AVNHaMUYeCcKoli peakuun npyu ceicMmnyeckom BO3AENCTBUM OT 3KCMAyaTalMOHHbIX HArpy30K JO/KHO 6biTb 060-
CHOBaHO B pacueTe.

5.2.3 B obwemM cnyvyae AMHamuyeckas peakuuss KOMNOHEHTa WAW TBaNa [AO0J/DKHA aHanu3mpoBaTbCA B
pamMkKax MexaHW4YecKoil CUCTEeMbl, B KOTOPYK OH BXOAMT, C Yy4€TOM CBS3€li C APYrMMU COCTaBHbIMMW YacTAaAMU
CUCTEMbI U UX BANSHUA Ha KonebaHus KOMNOHeHTa.

4
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5.2.4 PacueT napameTpoB AMHAMWYECKON peakuMyM KOMMOHEHTA Ha CeilcMMYeckoe BO3gelicTBUE npo-
BOASAIT BO BPEMEHHOW WM 4acTOTHON o6Gnactu. PyHKUMM M3MEHEHUS MCKOMbIX NapameTpoB AWHAMMWYECKOA
peakunn BO BpEMEHU onpeaensT ¢ noMmowbio MAP unn mofanbHOro meToda, B 4aCcTOTHO o6nactm — ¢ no-
Mouwbio JICM nnu kBasucTtaTtnyeckoro metoga.

TOT WAn MHOW MeToh cneayeT BbibupaTtb B 3aBUCMMOCTU OT NapaMeTpoB KonebaHWin KOMNOHEHTa, Buga
NCXOAHbIX AAHHbIX, 3a4alLWmnx ceincMmmyeckoe Bo3aelicTeBMe, U BO3MOXHOIO NpPOsiB/IEHUS (PaKTOPOB HEJNHEN-
HOCTM, C yyeToM Tpebyemoli KOHCEpPBATUBHOCTM OLEHKM NpoyHocTu npu BAB. MNpu BbiGOpe meToga pacyeTa
napameTpoB AMHAMMUYECKOW peakuumn cnepyeTt pykoBoAcTBoBaThcsa Tabnuueit 5.1.

Tab6nuya 51 — Metogpl pacyeta napaMeTpoB AMHAMUYECKOW peakumn

XapaKTepucTuka 3ahaum B OTHOLLEHUN HENMHEHBIX Bua, UCXOAHbIX AAHHbIX CEACMUYECKOTo BO3AENCTBUSA

thaxTopos CnekTpbl oTBETA AkceneporpamMmbl
JNnHeliHan JICM, kBasucTatuueckuii metogq  MOP, Moga/bHbI METOA
HenuHeiHas — MAaP

5.2.5 K dhbakTOopam HenuHeiHOCTM OTHOCATCS:

- hnsmyeckass HeNMHEWHOCTb MmaTepunana (HennHenHass 3aBUCMMOCTb MeXAy HanpsXxeHuamn n gedop-
Maunamm);

- reomeTpuyeckas HenMHelRHOCTb (CBSAA3aHHas C CyLeCTBEHHbIMW U3MEHEHUSIMU OTHOCUTENLHOTO MNOJO-
XEHNA unn opmMbl KOMNOHEHTOB B Npouecce gedopmMmupoBaHuns);

- CTPYKTypHas HennHenHocTb (06ycnoBneHHas WM3MEHEeHWEeM TrpPaHW4YHbIX YC/I0BUWIA, BK/IOYasA YC/0BMUA
KOHTaKTa W CW/bl CYyXOro TPpeHWs, U3MEHEHWEM, B TOM 4YMUC/ie pas3pbiBOM WM HANOXeHWeM CBA3eli mexay va-
CTAMM KOHCTpyKuun TBC u 1. n.).

5.2.6 B cnyyae korga ceiicMuyeckoe BO3AeiCTBME 3a[aHO CNeKTpamu oTBeTa, HO Heo6XoaAWM y4yeT He-
NnHelHbIX (DakTopoB MM TpebyeTca CHWKEHMEe KOHCepBaTWBHOCTW OLEHKM NPOYHOCTU npu BB, BO3MOXHO
npumeHeHne MIAP npu ycnosuun npepBapuTesibHOro CMHTE3a akcesieporpamm Ha OCHOBE CMEeKTPOB OTBeTa.

B03MOXHOCTb NPUMEHEHNS NNHEIHbIX METOA0B A0/KHAa 6biTb 060CHOBAHa B pacyeTe.

5.2.7 YHI pna cnekrpa oTBeTa crefyeT onpefenAaTb KakK 3HayeHue CnekTpasibHOro YCKOPeHud, npu
KOTOPOM KpuBasi cnekTtpa oTBeTa NpubanXaeTcsa K ropusoHTasibHOW MPSIMON, npogosikatolieiica A0 CKosb
yrogHo 6onblwunx yactoT; YHIT paBHO MakCMMalbHOMY MO BpeMeHU abCo/IIOTHOMY 3HAYEHUI0 YCKOPEHUs uc-
XO[HOro celicMUYecKoro BO34encTeus.

YacToTy OTCeukum AN cnekTpa oTBeTa c/lefyeT onpefesiaTb kak HaMMeHbLUYl 4acToTy, MpU KOTOPOW
MakCc/masnbHOe 3HavyeHue OTKIMKa KonebaTenbHOW CMCTeMbl C O4HOI CTeneHblo cBO6OAbI HA UCXOAHOE celic-
Muyeckoe BO3felicTBME cOoBNagaeT Mo BPEMEHW W HANPaB/IEHWIO C MaKCMMa/ibHbIM 3HaYeHMeM BO34ENCTBUS.

JonyckaeTca onpefensATb 4acTOTy OTCEYKMN A/ CNeKTpa oTBeTa Kak HanboNblUyl 4acToTy, NPU KOTOPOWA
3HayeHne cnekTpasibHOro yckopeHuna pasHo 1,3 YHII.

B pacueTe cnegyeT ncnonb3oBaTb Hambosbllee M3 3HAYEHUI 4YacTOTbl OTCEYKU, OnpenesieHHbIX A/A
BCEX CMEeKTPOB OTBeTa MO BCEM HamnpaB/ieHUAM.

Ecnu nepBas cobCcTBeHHaa yacToTa KosiebaHuii MexaHW4eckol CUCTEMbI Bblle 4acTOTbl OTCEYKM Chek-
Tpa OTBeTa, pacyeT Ha celicMuyeckme BO3AeWCTBUSA AONYyCKAaeTCs BbINO/HATbL CTATUYECKUM MEeTOAOM, MPUHU-
Masi yCKOpeHune CeMcMUYecKoll Harpy3km paBHbIM 3HAYEHUIO CMEKTPasbHOI0 YCKOPEHWUSI Ha nepBoli COGCTBEH-
HOIi YyacToTe MeXxaHW4YecKoil CUCTeMbl.

Mpu pacyeTte J/ICM unu mogasnbHbIM METOAOM cnefyeT onpefensATb Bce COGCTBEHHbIE (hopMbl MeXaHu-
4ecKoW CUCTeMbl, YacTOTbl KOTOPbIX HE NPEBbIWAT YAaCTOTY OTCEYKM.

5.2.8 B gmanasoH 4acToT, paccMaTpuBaeMblX NPV pacyeTe B YACTOTHOW obnacTtu, cregyeT BkAw4aThb
OCHOBHble TOHa, BHOCALWME Hanbosiee CcylweCcTBEHHbI BkNag B napameTpbl ero guHamuyeckon peakuyuun. Mpu
onpefeneHnn KoamyecTsa HM3WKUX 4yacToT u GopM KonebaHwid, UCNOMb3yeMbIX B pacyeTe, fonyckaeTcs uc-
nonb3oBaTb KpUTepuu, npusefieHHole B A.2. OrpaHmyeHne paccmaTpuBaemoro guanasoHa 4acToT [OJ/IKHO
6bITb 060CHOBAHO B pacyerte.

5.3 WcxopHble gaHHble and pacdeTta

5.3.1 3HauYeHUss YU3NYECKUX N MEXAHMUECKUX XapaKTEPUCTUK KOHCTPYKLMOHHbLIX MaTepuanoB creayet
MpUHMMATb B COOTBETCTBMU C AECTBYHOL UMY HOPMATUBHLIMU MPaBOBbLIMU akTaMu u/unu genepanbHbIMU HOP-
MaMmu 1 npaBuiamu B 06/1aCTM UCMONb30BAHUS aTOMHOI 3HEepruun, ycTaHaB/IUBAKOLWMMU OCHOBHbIE Tpe6oBaHMS
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K 060CHOBAHMIO NMPOYHOCTU N TEPMOMEXaHNYECKOro noBefeHus TenoBblAeNnaoWwmnx c60pokK 1 TennoBbigensto-
LWNX 3N1EMEHTOB B aKTUBHOI 30HE pPeakTOpPOB C HATPWEBBLIM TEMJIOHOCUTENEM, W/MN NPOEKTHOW KOHCTPYKTOP-
CKOW goKymeHTauuein, n/mnm o60CHOBbLIBAOLWMM OTYETOM, pa3paboTaHHbIM B cooTBeTcTBUM ¢ TOCT P 71787.

5.3.2 MpuHMMaeMble Npu pacuyete 3Ha4YeHUS PU3NKO-MEeXaHUUYEeCKUX XapaKTepUCcTUK OCHOBHbIX U CBa-
POUHbIX KOHCTPYKLMOHHbIX Matepnasnos, a TakkKe XapakTepucTukn TennoHocCuTens, A0/MKHbl COOTBETCTBOBATb
paccMmaTpuBaeMbIM 3KCN/yaTauMoOHHbIM YC/TIOBUAM U BO34ECTBUAM.

5.3.3 MNpu pacyeTe paccmaTpMBaemMoro KOMMNOHEHTa 3Ha4YeHne OTHOCUTENbLHOro geMndupoBaHus £ cne-
nyeTt npuHumaTb paBHbiM 2,0 %.

5.3.4 Pacuet Ha npoyHocTb TBC npu BAB cnegyet npoBoAUTb C yYEeTOM BO3MOXHOIO pasfiMymsa B yCrio-
BUAX CEMCMMUYECKOrO HarpyXeHus pasivMyHbiX TOYEK KpenseHus. B yacTHOCTW, NMpM MCMNONb30BaHWUN CNEKTPOB
oTBETA CnefyeT paccMmaTpuBaTb BO3MOXHOCTb HEOLHOBPEMEHHOrO AENCTBUS MaKCUMasibHbIX YCKOPEHUA B
pasHbIX TOYKax KpenneHus.

5.4 Kputepunm npoyHoOCTU

5.4.1 OueHky npoyHocTn TBC npu BAB cnepyeT BbINOAHATbL MO AOMNYCKAEMbIM HaNps)XXeHuUAM, gonycka-
eMbIM nepeMeLLeHnsIM, KpUTEPUAM LMKINYECKOW NPOYHOCTU W YCTOWUYUBOCTM.

5.4.2 HanpshkeHuss B KOMNoHeHTax TBC He [O/IXHbl NPEBOCXOAWUTb AOMYCKAeMbIX 3HA4YeHuii, npuee-
OEHHbIX B Tabnnuax 5.2—5.4 gna couyeTaHwin ycnoBuii akcnayatauyuym c pasnundHeiMy BAB. HomuHanbHble
AonycKaemble HanpshkeHusi [a] A4OMKHbI ObiTb onpegeneHbl cornacHo MOCT P 71788 no kpaTKoOBpeMEHHbIM
MexXaHNYeCcKnm xapakTepucTnkam KOHCTPYKLWOHHBIX MaTepuasnos, B COOTBETCTBMM C TEMNepaTypoil akcnnya-
Tauun COOTBETCTBYIOLLErO KOMMOHEHTa U C y4eTOM 3KCN/yaTauMoOHHbIX )aKkTOpOoB.

5.4.3 PacyeT Ha LUKIMYECKYI NPOYHOCTb NP CEeNCMUYECKUX BO3LeilcTBUAX crefdyeT NPOBOAUTbL C UC-
Nosb30BaHNEM KPATKOBPEMEHHBLIX MEXaHUYECKNX XapaKTepUCTUK KOHCTPYKLMOHHBIX MaTtepuasios B COOTBET-
cTBUN Cc nonoxeHuamn NOCT P 71788.

[JonyckaeTcs NpoBOAUTL pacyeT, NCNOJb3yA MaKCUMasbHY aMnnTyAy HanpsxXeHui, onpefeneHHyto ¢
yyeTom Bo3geiicTBuii HY3 + M3. Mpy 3TOM 4YMCNO LUK/IOB Harpy>XeHns npuHumMaeTcs paBHbiM 50.

PacyeT Ha LMKNMYECKYI0 MPOYHOCTb MPU CEACMUYECKNX BO3AENCTBUAX HA CTafAMM NMPOEeKTUpPOoBaHuA A0-
nyckaeTcsa He NPOBOAUTb, €CAIN 3HAYEeHMe CyMMapHOro MoBpeXAeHWs OT 3KCnayaTauWOoHHbIX Harpysok, gei-
CTBYIOLWMNX HA KOHCTPYKUMIO 6e3 yyeTa celicMUYecknx BO3geicTBnin, He npesbiwaeT 0,8.

Tabnuuya 5.2— [lonyckaemble HaNPsXeHUs A1 KOMNOHEHTOB

PacueTHas rpynna

CoueTaHue ycnosuit akcnnayatauuu ¢ BAB o o
KaTeropuii HanpsxeHuin

[onyckaemoe HarnpsxeHue

HY3 + MP3 o)1 1,4 « [0]
(°s)2 1,8-[0]
HHY3 + MP3 (aS)l 1,4 +[a]
(°s)2 1,8-[a]
YNA + N3 (e s)l 1,4 +[a]
(°s)2 1,8-[0]
HY3 + N3 (°s)1 1,2 «[a]
(°s)2 1,6-[a]
HHY3 + N3 Y 1,2 - [a]
92 1,6-[a]

Tabnuuya 5.3 — [onyckaemble KacaTesibHble HaNpsixeHus cpesa

CoyeTaHune ycnosuii akcnayatauum ¢ BAB KaTeropus HanpspkeHwuit Jonyckaemoe HanpshXeHue
HY3 + MP3 (xs)s 0,7 «[a]w 0,7 «[a]
HHY3 + MP3 (xs)s 0,7 «[a]w 0,7 «[a]
YMA + N3 XS)s 0,7 «[alw 0,7 «[a]
HY3 + N3 (Xs)s 0,6 «[a]w 0,6 «[a]
HHY3 + N3 (Xs)s 0,6 «[a]w 0,6 «[a]
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Tabnunuya 5.4 — 3HayeHUs: JOMNYCKAEMbIX HAMPSHKEHUA CMSTUSA

CoueTaHune ycnoBuii akcnnyartauyum ¢ BAB Kateropua HanpsxeHui [onyckaemoe HanpshkeHue
HY3 + MP3 ©s)s 2,7 wa]
HHY3 + MP3 ©s)s 2,7 mo]
YMA + N3 (9)s 2,7 wo]
HY3 + N3 (0s)s 2,5 u[0]
HHY3 + M3 @s)s 2,5 u0]

5.4.4 MNpu pacyeTe Ha yCTOWYMBOCTbL NPU CECMUYECKNX BO3LENCTBUAX AONYCKAEMbIE HAMNPSXXEHNA che-
AyeT NprHUMAaTh PaBHbIMU:
[oc = 0,7akrnpual<r<R o 2{5.1)

= 0,7R® npn a¢ > R702. (5.2)

5.4.5 MMpu pacueTe ycTOlYMBOCTU [AOMyckaeTcsl WCMNOMb30BaTb METOAbl pacuyeTa, NPUBEfEHHble B
FOCT P 71788.

5.4.6 lonyckaeMble 3HAYEHUS NepemMeLleHUi i KOMNOHEHTOB MpY CeiCMUYECKOM BO3AEWCTBUM 3afarTcs
MPOEeKTHOI (KOHCTPYKTOPCKOIA) opraHu3auueid B 3aBUCMMOCTM OT YC/I0BUMIA akcnayaTauum TBC.

6 PacuyeT Ha BMOPONPOYHOCTb

6.1 Pacuyetom TBC Ha BMOPONPOYHOCTb AO/MKHO OblTb 060CHOBAHO, YTO BUOpALMOHHbLIE BO3AENCTBUSA
He NpuBeAYT K NOSABMEHUI0 HEAONYCTUMbIX aMNINTYA KonebaHnin KOMNOHEHTOB UNKU TB30B 1 TBC B Le/OM BO
BCEX MPOEKTHbIX pexumax akcnnyartauun TBC.

6.2 PacyeT Ha BUOPONPOYHOCTb AO/DKEH COoAepXaTb:

- onpefernieHne cnekTpa co6CTBEHHbIX YacTOT U hOpM KonebaHuii 1 NPOBEpPKY YC0BUIA UX OTCTPOWMKM OT
AeTePMUHNPOBAHHbIX YacToT BO30OYXAEHUS,;

- onpegesieHne aMnanTy 1 4acToT BbIHYXEHHbIX KonebaHuii,

- NPOBEPKY Ha OTCyTCTBME BMOPOyAapHbIX B3aMMOAENCTBUI A KOMMOHEHTOB C LENbl UCKNOYEHNSA MOBbI-
LWEeHHOro M3Hoca,;

- pacyeT Ha LMKINYECKYO NPOYHOCTb C yH4eTOM BMOPOHANPSXKEHWUIA.

6.3 JlonyckaeTcs pacyeT COOCTBEHHbIX YacTOT kosiebaHunii 1 BO3HUKAIOLWMX B KOMNOHEHTax BubpoHanps-
XEHW NPoBOANTbL YMC/IEHHO, HANpumep ¢ nomoubio MK3.

6.4 OTCcTpoOiiKa OT AeTEePMUHUPOBAHHbIX YAcTOT BO3OYXAeHNSA obecrneyeHa, ec/in BbIMOJIHEHbI CNefylo-
wue ycnosus:

a) AN nepBbIX TpeX CO6CTBEHHbIX DOPM KoNebaHuli KOMNOHEHTOB B KaXA0W N/I0CKOCTU

O/ >13wwum L <07co, /=1,2, 3, (6.1)

roe Qj — Huswas (/= 1,2, 3) cobcTBEHHAA KpyroBas yacTtoTa KosiebaHuii KoMMNoHeHTa, c-1;
@ — KpyroBas yacrtoTta BO36yxzaeHus, c~1;
6) ans 6onee BbiCOKUX (hOopM KonebaHwii NpU HanAM4MM COOTBETCTBYHOLWMX UX YacToTaM BO3byauTenei
Bubpaunii
Q, >1,lcomnn Q,<0,9co, /=4, 5..... (6.2)

B cnyyae HeBbINnonHeHMs ycnosuii (6.1) n (6.2) Heo6x0AMMO NoOKasaTb, YTO YPOBHU BuGpauyuin (BMbpo-
HanpsHKeHnii) KOMNOHEHTOB HAXOAATCS B A0MNYCTUMbIX Npeaenax, To ecTb NoATBEPAUTL BUGPONPOYHOCTL pac-
YETHbIM UN IKCMEPUMEHTANIbHBLIM MyTEM.

6.5 [1na UCKNOUYEHNS BO3MOXHbIX COyAapeHUii TB3I0B AO/IKHO BbIMOJIHATLCS YC/10BUE

. t-d
A<— (6.3)

roe A — MakcumasibHas amnautyaa BubponepeMel,eHus TBana, MM;
t — war TB3/10B ¢ HaMGoMbWMM pa3mMepoM d B NONEpPeYHOM CeYeHUU, MM;
d — pasmep TB3/1a B NONEPEYHOM CEYEHUU, MM.
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,ﬂ,l'lﬂ MPON3BOJIbHbLIX KOMMOHEHTOB, PaCnoJIOXEeHHbIX C 3a30pOM A, AaHHOe ycnoBue cnenyet UMcnosib3o-
BaTb B BUAe
HIl + N2 <A, (6.4)

roe N11uv A2— amnnuTyabl BUGpPONepeMELLEHN COOTBETCTBYIOLWMX KOMNOHEHTOB, MM.

Onsa koneb6aTesibHbIX NPOLECCOB, UMEKLWMNX CAy4vailnHblil Xapaktep, 3HadyeHus amnantyg A, Al n A2
[OMKHbI 6bITb YCTAHOBJ/IEHbI C Y4eTOM UX pacCeMBaHusl C 3afaHHOM BEPOSATHOCTbLIO; HaNpumep AN8 HOpMasb-
HOro 3akoHa pacnpefeneHus npu BepossTHOCTM 0,997 3HAUYeHUs aMNAUTYA A0/KHbI GbiTb MPUHSTbI PABHbLIMM

A=A +3p (6.5)

rae A — cpefHee 3HayeHWe aMnanTyAbl BUGponepemMeLLeHuns, mMu;
@ — cpefHekBajpaTnyeckoe OTK/IOHEHME OT CpefHero 3HayeHus A, Mm.

6.6 PacuyeT Ha LMKIMYECKYD MPOYHOCTb C y4yeTOM BUOPOHaNPsXXeHWid NpoBOASAT B COOTBETCTBUW C
FOCT P 71788.

Mpun pacueTe noBpexAeHUA a2 B c/yvyae Y3KONOJIOCHOTrO crnekrpa (T. e. cnekrpa, amnauTyabl BUGpoHa-
NPSXEHWA KOTOPOro B pacyeTax MOXHO OTHECTW K OAHOW 4YacTOTe) UCMO/b3YIOT MakKCUMaslbHYI0 CcpefHekBa-
ApaTnyeckyo aMnanTyay BbICOKOYACTOTHbIX MECTHbIX HaNpPsHXeHU 1 COOTBETCTBYIOLLYIO el yacToTy.

Mpn WKNPOKONONOCHOM CNEKTpe 3HayYeHue a2 onpefensatoT Kak CyMMYy NOBpeXAeHuli Ana Tex amnanTyg
MECTHbIX HanpsXeHWd 1 COOTBETCTBYIOLWMNX UM 4acToT, KOTOPble BbI3bIBAOT NoBpexaeHus 6onee 10 % mak-
CYMasibHOro NOBPEXAEHNA Ha OLHOM U3 coyeTaHuii aMnANTYyAbl U YacToTbl U3 BCEro cnekrpa. ACUMMeETpUIo
uuKna onpepenstT C y4eTOM CpefHero HanpsHKeHus, NPpUHUMAaemMoro paBHbIM NOCTOSAHHOMY MECTHOMY Ha-
NPSHXEHUIO OT MeXaHWYEeCKNX Harpy3ok C y4YeTOM OCTaTOYHbIX HaNPSXXEeHUN pacTsaXeHUus.

MospexneHne a3 onpepgensatT no NOCT P 71788—2024 (pasgen 10) ¢ yyeToM Tpex MakCUMasbHbIX
aMnnTy BbICOKOYACTOTHbIX HanpsXxeHwin 6e3 yyeta KoHueHTpauuun (0a)l, (0a)2, (aa}3 n COOTBETCTBYIOLLNX
um yacToT I, f2, f3 4na KaxAoro Tuna umkaa nepemMeHHOro Hanps)XXeHUs Ha nepexofHbIX pexumax. Ons Hus-
Ko4yacTOTHOro uukna /-ro tmna no dpopmynam ansa x B FOCT P 71788—2024 (pa3sgen 10) cnegyet onpefensTb
3HauyeHus %l %2/, %8/ c ucnosnb3oBaHneM 3HauveHuii (ca), (0a)2, (oa)3 un fv 12, f3, a npn onpepeneHnn a3 koad-
guumneHT X, cnegyeTt onpeaenaTtb no opmyne

X =)j(xii)2+(x2)2+ (/)2 = 69

Jonio nospexaeHnii a3* onpegensawT no FTOCT P 71788—2024 (pa3gen 10) ¢ y4eTOM MakcumasnbHOW
amMnnTyabl BbICOKOYACTOTHOIO HanpsXeHusa npu NPoOXoXAeHUW pe3oHaHca. Yucno LMKNIoB onpefendalT C
y4yeToM BPEMEHM 3KchayaTauum B yCIOBUAX pe3oHaHca. ACUMMETPUIO LMKAa BbICOKOYACTOTHOIO HarpyxeHus
onpenendarT MEeCTHbIM HanpsaXeHnem 0T MeXaHU4YeCKUX Harpys3ok n temnepaTtypHbIX BOB,quICTBVIﬁ npun 3Kc-
nnyataunum c y4etTomM OCTaTOUYHbIX Hal'lpﬂ)KEHVIVI pacTtaxeHuna ana cepeguHbl MHTepBasia BpeMeHW, COOTBET-
CTBYIOLLETO pPe30HaHcy.

6.7 Bo3byxaeHne, CBSI3aHHOE C Ny/bcauuaMy faB/ieHWA 1 CKOPOCTEN MOTOKa TeN/I0HOCUTEeNs, B YacT-
HOCTV BO3HMKAKOLWWUMY MPU NPOAOSbHOM M KOCOM 06TEeKaHMn KOMNOHEHTOB, B 06LWEeM c/yyae paccmaTpusaloT
Kak npouecc HarpyXeHus c LWMPOKOMOMNOCHbIM CMEKTPOM, UMEIOLMM C/yYaiHbIl xapakTep.

B aToM cnyyae BMOPOMNPOYHOCTb OLLEHMBAETCA pacyeToM Ao0aroseyHoctn TBC no sHavyeHnam amnanTyp
nepeMeHHbIX HanpsHKeHW, NONYyYEeHHbIX 3KCMNePUMEHTA/IbHO Ha MOAensax Uan HaTypHbiX obpasuyax TBC.

6.8 [lnA oueHKM YpOBHA BUGpPaLuii 1 BUBPOHANPSXKEHHOCTU B cC/alyyae OTCYTCTBUS pacyeTHbIX MeToAuK
M cBefeHunli 0 NnapamMeTpax AeNCTBYHOLMX ANHAMUYECKNX HArpy3oK cieayet UCNo/b30BaTb MeTOAbl aKCnepu-
MEHTa/IbHOro 060CHOBaHMA.
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MpunoxeHve A
(pekomeHayemoe)

MeToAbl pacyeTa TEN/IOBbIAENAKOWMNX COOPOK NPU BHELWHWUX AUHAMUYECKUX BO34eACTBUSX

Al MogennpoBaHue Terns1IoHOCUTENA

A.1.1 BansiHne TenaioHocuTenst Ha QOpMbl M 4aCTOTbl KolebaHuii, NMPOYHOCTL Npy BB pekomeHayeTcs onpeaenstb
9KCNEPUMEHTA/IbHO WM YWCMEHHBIMM MeTodamu. JlonyckaeTcs A7 OLEHOYHbIX PacyeToB MPUMEHSTb NPUOKEHHbIE
aHanuTMyeckne 3aB1UCUMOCTU, NPeacTaB/eHHbIE B JAHHOM MPUIOXEHUN.

A.1.2 MopaenupoBaHue XUAKOro TenI0HOCUTENSA AO/MKHO obecneynBaTb 0TOOpaXeHne Bkiada KosebaHuii Tenno-
HOCUTENA B AMHAMUYECKYIO peaKLMio KOMMOHEHTA U YYeT rTMAPOANHAMUYECKMX CWUM, BbI3BAHHbLIX OTHOCUTESIbHLIM ABUXE-
HWEM Y4YaCTKOB KOMMOHEHTOB W TEM/IOHOCUTENS, B AMana3oHe 4acToT CeACMMYECKOro BO3AeNCTBuS.

A.1.3 Bug konebaHuin TEMNTIOHOCUTENS U XapakTep rMapoAvHaMUYecknx cu, aeincTeyrowmx Ha TBC, onpegensorcs
cnegylowmmMmn haktopamu:

- BA3KOCTbIO U CXMMAEMOCTLIO TEM/IOHOCUTESIA B 3KCNyaTaLNOHHbIX YCOBUSIX;

- thopmoii u amnnnTypoii konebanwin TBC npu BAB.

B 3aBMCUMMOCTU OT 3TUX (DAKTOPOB BbIOMPAOT CNOCO6 MOAENMMPOBAHUS TEMIOHOCUTENSA. IS HEKOTOPbIX COYETaHUI
(hakTopoB BO3MOXHO MOAENMPOBaHVE TEM/IOHOCUTENS aHA/TUTUYECKMMUN WU YIPOLLEHHBIMU YNCNIEHHBIMU METOAAMM, Kak
370 onucaHo BA.1.4 nA.1.5.

A.1.4 B cnyyae ManbIx ynpyrux konebaHuii CUCTEMbI, NMOSTHOCTBIO MOrPYXEHHOW B TEMIOHOCUTES b, ABAALIMIACS
HbIOTOHOBCKOW YXMAKOCTBH, MOBEAEHME TENIOHOCUTENSA XapaKTepU3yeTcsl USMEHEHVSIMU [aB/IEHUSA B COOTBETCTBUN C KO-
ne6aHnsaMU CUCTEMBI, a rTMAPOAMHAMUYECcKoe BO3AENCTBYE TEMMOHOCUTENA HA CUCTEMY MOXHO YUMTbIBATb NOCPEACTBOM

NPUCOEAVHEHHOM Macchl. [/1S KOMMOHEHTa, MOrPYXEHHOTO B TEM/IoHOCUTESb, NpUcoeAMHeHHas macca [/A]  onpepens-
ercsa no copmysne

M ,=M ,+v[Mo].. (A1)

roe [M]e — MaTpuya nHepunnm KOHEYHOro a/1eMeHTa B JIOKa/IbHbIX KOOpAMHaTax;
V — KO3(h(PULMEHT NPUCOEANHEHHOW MaccChl;
[Mo]s — maTpuua nHepuum TeNIOHOCUTENSI B 0ObEME KOHEYHOrO 3/1eMEHTa B JIOKa/IbHbIX KOOpAUHATAX.

A. 1.5 KoathhmumneHT npucoegnHEHHON Macchl vV CrefyeT onpeaensitb 3kcnepuMeHTasibHo. Mpy oTcyTCTBUM 3Kcne-
pMeHTasIbHOro 06OCHOBaHI/IF|, aonyckaetca Ans HEeKOTOPbIX KOMMOHEHTOB I'IpOCTOI7I d)OprI onpeanenatb KOQ(*)C*)VILI'I/IGHT
NPUCOEAUHEHHOW Macchl Mo ceayowymM npasuiam:

- AN 3/IEMEHTOB, HaXOAAWMXCA B 6e3rpaHUYHON Xuakoctn, — no Tabnuue A.1;

- ANS MakeTa UWIMHAPUYECKUX CTEPXHEN, pacnofioKEHHbIX N0 KBaJpaTHON WM TPEYrolbHOW CeTke — MO PUCYH-
Ky A.2;

- ana cocyga nnn pr6l-IaTOF0 CTEePXHA, NO/THOCTbIO 3an0/IHEHHOIO XNAKOCTbIO, a Takke ANA BEPTUKa/IbHbIX LUNNH-
APnNYeCcKnx cocyaoB C OTHOLLEHNEM BbICOTbI cTonba XNOKOCTU K paanycy cocyga oonee yeTbipex v = 1,0;

- cnoco6 cxemaTm3auum KOHCTPYKLMM onpeaensieTcs B 3aBUCUMOCTY OT TPEBGYEMOI TOUHOCTU NPUGIKEHNS, AOMY-
CKaeTcs MOAENMPOBaTb OTAE/IbHbIM CTEPXHEM Kak OTAENbHbI TB3aN, Tak 1 TBC B LiENIOM, B 3aBUCMMOCTM OT 0COGEHHOCTEN
KOHCTPYKLMN.

Ta6bnuua Al — 3HayeHns koapdmumeHTa NpUcoeVHEHHON Macehbl

dopma anemeHTa HanpaBneHue kone6aHwuii v
LnvHHbIA unuHap (/ > 8d) MepneHauKyNspHO NPOAOSILHOA OCK 1,0
KopoTkuid umnungp (/ < &) MepneHAVKYISAPHO NPOAOSILHOA OCK Mo pucyHky Al
MakeT UMAMHAPUYECKNX CTepXHEN MepneHayKyNapHO NPOAO/bHOW ocu Mo pucyHky A.2

MpumeyaHuna
1/— pnvHa umnuHgpa.
2 d — HapyXHblii AMaMeTp UInHAapa.

A.16 B cnyyae ecnm npu CeWCMUYECKOM BO3AEVCTBUMM KOMMOHEHT, MOIHOCTLIO 3aMO/IHEHHbIA TEeMI0HOCUTENEM,
[BIKETCA Kak XXeCTKoe Lefioe Ha y3/nax KpemieHusi, napuuasbHble KonebaHus TENIOHOCUTENSS MOXHO He yuuTbiBaTb U
MPVHUMATb B PaCYET TOLKO €ro MHEPLIMOHHbIE XapaKTEPUCTUKK (T. €. 0TKa3aTbCA OT BblAE/IEHWSI B pacyeTHol mMogenu
COOTBETCTBYHOLLEN KonebaTenbHOl NOACUCTEMBI).
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I/d

PucyHok A.1 — KoadhpmumMeHT NpucoeanHeHHoW Macchl V A1 OGUHOYHbBIX LMIMHAPUYECKUX CTEPXXHEN Npu konebaHmsax
B 6e3rpaHmMyHOM 06bEME XNOKOCTU

a— pacnosioXeHne CTepXHeli No TPeyronbHON ceTke; 6 — pacrnosioXeHne CTepPXHEel No KBagpaTHOl ceTke; B — ko3adhduumeHT v
PucyHok A.2 — KoathdpmuMeHT NpMcoeanHEHHO MaccChl v o1 NakeToB UUANHAPUYECKUX CTEPXKHEN

A.1.7 Qna cnyyaeB, korga Henb3si NpeHebpeyb BA3KOCTbIO WKW CKMUMaeMOCTbH, A5 MOAENNPOBaHNA TEM/I0HO-
cUTENs HEOBXOAMMO MCMOJIb30BaTh YMC/IEHHbIE METOAbl, 0bGecneunBatolLimMe afeKkBaTHbI yuyeT Bcex (pakTopoB, KOTopble
OKa3blBaloT CYLLLECTBEHHOE B/NSHME Ha KOMebaHMs TENIOHOCUTENSA U NapaMeTpbl ero rmapoavHaMMYeckKoro Bo3aeicTaus
Ha TBC. K takum metogam otHocaTca MK wnnu CFD.

A.1.8 Ina BepumKaummn pesynbTaTtoB pacyeToB C UCMO/Ib30BAHMEM YKa3aHHbIX Bbllle METOAOB NMPUMEHUMbI 3KC-
nepuMeHTasIlbHble faHHble, MOAE/IbHble pelleHus Ha MPOCTbIX NpUMepax WM aHasiM3 4yBCTBMTESIbHOCTU K Bapualumu
napameTpoB MOAeNMPOBaHUSA.

A.2 KonimuecTBO COGCTBEHHBLIX YacTOT U hOpM, YUUTbIBAaEMbIX B pacueTte

A.2.1 Mpy CyMMMPOBaHUM COCTaBASIOLLMX AUHAMWUYECKOTO OTK/IMKA OT Pas/IMYHbIX TOHOB KOMebaHuii AonyckaeTcst
YUMTbIBaTb MEHbLLEE KOSIMYECTBO TOHOB (COOGCTBEHHbIX (DOPM KO/1ebaHuii), YeM KOMMYECTBO CTeneHein cBo6oAbl aHan3n-
PYEMOI MEXAHNYECKOIN CUCTEMBI.

10
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A.2.2 Heobxoaymoe f/1sl yuyeTa KoIMYECTBO TOHOB MOXET 6bITh ONpefeneHo MeTOA0M Noc/eA0BaTe bHbIX NPUGN-
XeHuid. Mpn gaHHOM NoAxoAe ANHAMUYECKUI OTKITMK MeXaHUUYecKoli CUCTEMbI BbIMUCTISIKOT, NOC/ef0BaTeNlbHO YBENMYMBas
KO/IMYECTBO YUTEHHbIX B pacyeTe COOCTBEHHbIX 4acToT U hopMm konebaHwii, HaYMHas ¢ MeHbLUMX HOMEPOB, A0 TeX rop,
noka 13mMeHeHne OTK/IMKa He CTaHET YA0B/ETBOPSATb KPUTEPUIO YUTEHHON Macchl.

YuTeHHasas macca Ma onpegensieTcs criefyrolym COOTHOLWEHNEM

S
Ma=1 r/m', (A.2)
y=1
rae S — KOMMYECTBO HM3LWMX COBCTBEHHbIX YACTOT M hopM KonebaHuid, yUTEHHbIX B pacyeTe;
- — MogasnbHbI KO3PULMEHT yyacTus y-i CO6CTBEHHOWN hopMbl KosiebaHui;
/Ty — MoganbHas maccay-1 CO6CTBEHHOI (DOPMbI KOIeHaHWiA.
MogasbHble Maccbl U MOAasbHble KO3MMLMEHTbI YHACTUS BbIYMCAAIOT N0 dOPMynam:

T] ={dy}r M{cby}. (A3)
r{ad }>1K} (Ad)
> e

roe {d} — BekTopy-i1 cob6CcTBEHHONV (hopMbl KonebaHuii cucTemsl;

{3} — BeKTOp KOCWMHYCOB YrnoB Mexzy HanpaBneHUsIMU NepPeEMELLEHNIA N0 CTEMNEHSIM CBOGOAbI CUCTEMBI U Hanpas-
NIEHMEM X YCKOPEHWUSI OCHOBaHWSA. [nA BpawaTtesibHbIX CTENeHell cBo60AblI KOMMOHEHTbI AAHHOTO BeKTopa
[O/KHbI GbITb NMPUPABHEHBI HYIO;
[M\ — maTpuua nHepuumn CUCTEMSI;
{0y}7 — TpaHCNOHMPOBAaHHbIN BEKTOP Y-i COBCTBEHHOI (POPMbI KONebaHuii CUCTEMBI.
KonnyecTBO HM3LIMX COBCTBEHHbLIX YACTOT M (QOpM KonebaHuii S, yuuTbiBaeMbIX B pacyeTe, AO/MKHO BbloMpaTbCs
TaknMM, 4YTOObI yuTeHHass macca Ma coctaBnsina He meHee 90 % NOMHOM MacCbl MEXAHUYECKON CUCTEMbI MO KaKAoMy K3
HanpaBneHWit X, Y, z, B KOTOPbIX 3aAaHbl YCKOPEHUSI OCHOBAHWS.
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