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MeHeHWsA, ODHOBNEHUA 1 OTMEHbI»
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HEHWA ero CTPYKTYpPHbI.

CpaBHeHUe CTPYKTYPbI HACTOALLEro cTaHgapTa co CTPYKTYPOU yKasaHHOIo MeXXayHapoaHoro ctaHgapTa
npuBeaeHo B AOMNONHUTENBHOM NPUNOXKEHUN J.

CTeneHb cooTBETCTBMA — MoaudguumposaHHaa (MOD)

5 lNpukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY perynmpoBaHuio M MeTponorim ot 12 aekabps
2007 r.Ne365-cT MexxrocyaapcTteeHHbIM cTaHaapT I OCT 31320—2006 (MCO 11342:1998) BBeaeH B A4eNCTBUE
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VIHcbopMmauus o egedeHUU 8 Oelicmaue (NpeKpaleHuu oelucmeaus) Hacmosuieao cmaHOapma rnybiuky-
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criy4dae riepecMompa unu ommeHbl Hacmosiwie2o cmaHoapma coomeemcemeyiouwias UHgbopmayusa byoem
onybnukoeaHa 8 UHPOPMaUUOHHOM yKazamerne « HayluoHalnbHbie cmaHoapmbi»
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BBenoeHue

Llenbto 6anaHcUpoBKU poTOpa SIBNSIETCS ero HopMarnbHas paboTa nocne ycTaHOBKUM HA MeCTe 3KCnnyaTa-
LK. B gaHHOM cnyvae nog «HopManbHOWU paboTou» NOHUMAKT TO, YTO BUOpaLus poTopa, Bbi3BaHHAs OCTa-
TOYHBLIM AUCOanaHCoOM, He NPeBRbILAeT AONYCTUMBIX NpeaenoB. Ans rubkoro potopa «HopMarnbHas pabota»
O3Ha4aeT TakkKe, YTo ANs NMobbIX CKOpOoCTen BpalleHUs poTopa BNoTh 40 MakCUManbHON pabovein CKOpocTr
ero AuMHamMmumnueckmia Nnpornd He npeBbIlaeT AONYCTUMOrO.

B 60nblWIMHCTBE CNyvyaeB M3rOTOBUTENMWU NPOBOAAT OanaHCUPOBKY POTOPOB nepen cOopKon MalluuHbl,
MOCKONMbKY BMOCNEACTBUAN AOCTYMN K POTOPY MOXKET ObITb 3aTpyAHEH. KpoMe Toro, 4acto no saBeplieHnumn banaH-
CUPOBKM MMeeT MecTO NpuemMKa poTopa 3akaszvynkoMm. Takum obpasoM, XOTS KOHEeYHON Lenbio banaHCUpoBKA
ABNSIETCA HOpMalbHaa paboTa poTopa Ha MecTe 3KcnnyaTauuu, Kak npaBuno, npeaBapuTenbHO Ka4ecTBO
DanaHCUPOBKK poTOpa cUEHUBAKT Ha banaHcUpoBOYHOM 06opyaoBaHUU. OObIMHO CyXXAEHME O TOM, HACKOIb-
KO «XOpOoLLO» BeaeT cebs poTop B NpoLuecce akennyaTtauun, BeIHOCAT Ha OCHOBaHUM NPOU3BOAMMON MaLLNHON
BUOpaLWMn, KOTopas, B CBOKO ouepelb, MOXKeT ObITb cneacTBUEM PasNNYHLIX NPUYKH, B TO BpEeMS Kak Ha banaH-
CUPOBOYHOM 0DOPYaAOBaAHNM aHaANU3Y B NMEPBYIO ovepeab NoABepratoT COCTaBNAOLLYIO BUOpaL MM Ha YacToTe
BpaLleHnsa poTtopa.

HacTosawmnn ctaHgapT ycTaHaBnMUBaET Knaccudpukaumio poTOpPOB B COOTBETCTBUM C TpeDOBaHUAMMN,
npeabABNAEMbIMU K UX YPABHOBELLEHHOCTU, U METOA bl OLLEHKM OCTaTOUHOro ancbanaHca.

Kpome Toro, HacTosaLWwnn cTaHaapT ycTaHaBNMBaeT METOAbI MOCTPOEHUA KpUTEepUeB banaHCUPOBKU POTO-
pOB Ha banaHcUpoBOYHOM 0OOpPYAOBaHUN HA OCHOBE Kak NpeaenbHO AONYCTUMbIX 3HAYEHU BUOpaL i MmaLlmn-
Hbl C YCTaHOBMNEHHbLIM POTOPOM B NpoLecce ee paboThl, Tak U NpeaenbHbIX 3Ha4YeHUN aucbanaHca gaHHOro
poTopa. [Ansa cnyvaes, korga npeaensHo AonycTuMble 3Ha4YeHUA aucbanaHca HEN3BECTHLI, HAaCTOALLMA CTaH-
OapT ycTaHaBnMBaeT cnocob ux onpepeneHnst Ha ocHoBe pekomeHgauun FOCT NCO 10816-1—97,
[OCT NCO 7919-1—2002 1 ctaHAapTOB HA KOHTPOb BUOPALIMOHHOIO COCTOSIHUA MaLLWH KOHKPETHBLIX BUAOOB
(ecnu KpuTepuin onpeaeneH B TepMuHax subpauun), atawke FTOCT 22061—761) (ecnu kputepuin onpeaeneH B
TepMUHaxX ocTaTouHOro ancbanadca). lNocnegHnin ctaHaapT pacnpoCcTpaHAETCs Ha KECTKNE POTOPLI U MOTOMY
He MOXeT ObITb HenocpeaCcTBEHHO NMPUMEHEH K poTopaM, CrnocobHbIM B npoLecce paboTbl UCMbITbIBATL 3HAYN-
TernbHble AUMHaMu4eckme nporndbl. OgHako B nogpasgene 8.3 HacToswero ctaHgapTa NokasaHo, Kak MOXHO
ncnonsb3oBath KpUtepun FOCT 22061—76 npMeHUTEeNbHO K TMBKUM poTopam.

[lockonbKy HacTOAWMKM cTaHgapT BO MHorux acnektax aononHaetOCT 22061—76, pekomeHAgyeTca, No
BO3MOXXHOCTU, UCMOMb30BaTL 3TU CTaHO4apThl COBMECTHO.

[10 cpaBHEeHUIO ¢ NpUMeHeHHbIM MeXxXayHapoaHbeiM ctaHgapTom NCO 11342:1998 B TeKCT HACTOALLEro
cTaHOaapTa BHecCeHbl creayiolme nsmeHeHns:

- onpegeneHnst TepMUHOB NepeHeceHbl U3 NpunoXXeHnsa H B pasgen 3. [pyn 3Tom gBe TepMUHONOTMYEC-
kue ctaTbi «H.3 cobcTBEHHaa Moaa U3rmMbHbIX KoriedbaHu potopa» U «H.6 pyHKUNA MoAabI, ¢,(Z) » 00 begNHEHDI
B OAHY «3.3 cobcTBeHHas Mmoaa (TMbkoro poTopa), ¢,(Z) » C COOTBETCTBYIOLLNM USMEHEHUEM HYMEpaLIMN APYTrinX
cTaTeW, Kak ykasaHo B MPpUNoXXeHun J.

- ccbinkn Ha MCO 1940-1 sameHeHbl cebinkamm HalFOCT 22061—76, koTopbin, Oyay4YM HE3KBMBANEHTEH
MeXayHapoaHOoOMY aHarory B Lenom, TeM He MeHee, 3KBMBalieHTeH eMy B YaCTU CChINTOYHBLIX MONOXEeHUH;

- (hopma Bcex Tabnuuy npmeeaeHa B cootBeTcTBUE CcTpeboBaHMAMNT OCT 1.5—2001, ansivyero nameHe-
Ha CTPYKTYpa npunoxeHus D, Kak ykasaHo B NPUNOXKEeHUN J;

- U3MeHeH anemeHT «budbnunorpadpus», U B Hem ykasaHbl HOBble peaakuum NCO 1940-1 n UCO 2953;

- M3MeHeHa CTpYKTypa cTaHaapTa, Kak yKasaHo B MPpUNoXeHUn J.

Y Unu ero MexagyHapogHoro ananora [1].

IV
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Bubpauua

METOObl U KPUTEPUUA BATTAHCUPOBKU T'MBKUX POTOPOB

Vibration. Methods and criteria for the mechanical balancing of flexible rotors

IlaTta BBeaeHna — 2008—07—01

1 Obnactb NpUMeHeHunA

HacTosiwuin ctaHgapT ycTaHaBnNMBaeT KnaccugukaLmo rmbknx poTopoB (B COOTBETCTBUN C OCODEHHOC-
TSIMW KOHCTPYKUMK 1 MeTogamMmn DanaHCUPOBKA), MeToabl BanaHCUPOBKM MMBKUX POTOPOB U MeTodbl OLLeHNBA-
HUS OKOHYaTe TlbHOW YPaBHOBELIEHHOCTN POTOPA, a TakkKe onpeaensieT Kputepun kayectsa banaHCMpOoOBKN,

HacToswmn ctaHgapT He cneayeT paccMaTpuBaTh B KAYECTBE PYKOBOACTBA MO MPUeMKe pOTOPOB, 0Ha-
KO cobnogeHune nonoXeHnn HacToSILLEero ctaHgapTa no3BosseT, ¢ 0AHOM CTOPOHBI, NPeaoTBPaTUTb BbIXoO N3
CTPOA MaLUWH NO NPUYMHE NOBLILLEHHOro AucbanaHca poTopa, a ¢ ApYron CTOPOHLI, U3bexXaTb NpeabsBeHUs
Yype3MepHO 3aBbILLEHHBIX TPEOOBaHWA K BanaHCUPOBKE.

MeToabl, yCTaHOBMNEHHbIE HACTOALWMM CTaHJapTOM, MPUMEHUMBI, B NEPBYIO o4epeb, K poTopamM Cepuin-
HOro Npon3BoAcTBa. B criyvyae cneynanmanpoBaHHOro 06opyaoBaHMs UMM 0CcoBLIX YCITOBUA €ro aKennyaTaLum
MOXET ObITb LienecoobpasHbiM OTCTYNNEHNE OT HEKOTOPbIX MONOKEHUN HAaCcTosAILLEero cTaHaapTa.

2 HopMaTuBHbIE CCbINIKN

B HacToqllemM cTaHOapTe UCNOMb30BaHbl HOPMAaTUBHBLIE CChINKM Ha cneayoLlme MeXXrocyaapCcTBeHHbIe
cTaHaapThl:

[OCT UCO 1940-2—99 Bubpaumsa. TpedboBaHUA K KadecTBY OaNaHCUPOBKU XECTKUX POTOPOB.
UacTb 2. Y4eT norpelHocTen oLueHKNn octaTovHoro gucbanaHca

[OCT UCO 7919-1—2002 Bubpauwus. KOHTpOMNb COCTOAHUA MaLLWH MO pesynbTatamMm U3MepeHniA BUD-
paLunn Ha BpallaroLmxcsi Banax. Odbwue TpedboBaHuS

[OCT UCO 10816-1—97 Bubpauusi. KOHTpoNb COCTOAHNA MaLLUKMH NO pe3ynbTaTtaM U3MepeHniA BUO-
paLnn Ha HeBpallawLmxca Yactax. Hactb 1. Obwune TpedoBaHU4

[OCT 19534—74 BbanaHcupoOBKa Bpallatowmxca ten. TepMuHbl

[OCT 22061—76 MawunHbl U TexHonornvyeckoe obopyanosaHme. CUcTeMa KnaccoB TOYHOCTM BanaHcu-
POBKN. OCHOBHbIE NONOXEHUS

[OCT 24346—80 Bubpauusa. TepMuHbl 1 onpegeneHns

[OCT 31322—2006 (MCO 8821:1989) Bubpauusi. TpeboBaHUA K BanaHCUPOBKE 3NEMEHTOB POTOPA,
cobnpaemMbIX C NOMOLLbHO LLUMOHKA

[MTpumeydyaHwune—Ilpy NONb30BaHUM HACTOSALWLMM CTAHAAPTOM LenecoobpasHo NPoOBEPUTL AENCTBUE CCbINOY-
HbIX CTAHAAPTOB HA TEPPUTOPUMN rOCYAAPCTBA N0 COOTBETCTBYIOLLEMY YKa3aTEeNo CTaHAAPTOB, COCTABTEHHOMY MO COCTOSA-
HUIO HA 1 AHBApPS TEKYLWEro roga, u no COOTBETCTBYIOWMUM MHADOPMALMOHHBIM YKa3aTensam, onyornmkoOBaHHbIM B TEKYLLEM
rogy. Ecnu ccbinovnbiv cTanaapT 3aMmeHeH (M3MEHEH), TO NMPU NONb30BAHUM HACTOSLWMM CTaHJAPTOM crnegyeT PyKOBOA-
CTBOBATbCS 3aMEHAILWMM (U3MEHEHHbBIM ) CTaHAAPTOM. ECnn cCbINOYHbIM CTaHAAPT OTMEHEH De3 3aMeHbl, TO NONOXEHWE,
B KOTOPOM JaHa CCbINKa Ha HEro, NPUMEHSIETCSH B YacTK, HE 3aTparvMBatoLL,EN 3TY CCbITIKY.

U3pgaHune odbmumanbHoe
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3 TepMuUHbI M onpegeneHun

B HacToawemctaHgapTe npumMmeHeHbl TepMUHBINO T OCT 19534 nl'OCT 243406, a Takke cnegyowne Tep-
MWHBbI C COOTBETCTBYIOLLMMUK onpeaeneHUaMI:

3.1 KpUTU4YecKkasa ckopocTb (rMokoro potopa): CKOpOCTb BpalLeHUs poTopa, Ha KOTOPOW OH NpeTep-
neBaeT MakCUManbHbIN U3rMd, CyLLIeCTBEHHO NpeBbIWaoL A MakCcuManbHoe nepemMelleHne Land potopa.

3.2 KpUTUYeCKana CKOPOCTb XXeCTKoro potopa: CKOpOCTb BpallleHUs poTopa, Ha KOTOpon HabnoaaeT-
CHA MakcumanbHoe nepemMelleHmne Land potopa, CyLLeCcTBEHHO NpeBbillatoLlee npornbd potopa.

3.3 cobcTBeHHaa mopa (rMb6koro potopa) ¢.(z): Popma NpocTpaHCTBEHHbIX KoNebaHni Ha OAHON U3

KPUTUYECKUX CKOPOCTEn (TMBKoro potopa) npu oTCYyTCTBUN AeMNPUPOBaHUSI B CUCTEME «POTOP — Onopay.
3.4 MHoronnockocTtHaa 6anaHcupoBkKa: [poueaypa banaHcUpoBKK, Tpebyrowas KoppeKkuun ancbda-
NaHCOB B TpexX 1 bonee nnocKocTaX KoppeKLnn.

3.5 banaHcupoBKa no moaam: [lpoLeaypa dbanaHCUPOBKUA TMOKNX POTOPOB € NocneaoBaTellbHOU KOP-
pekunen gncdanaHcoB ¢ Uenbio YMeHbLUUTL aMnanTyay BUdpaLmnm Ha KaXkaomn (CyLecTBEHHON) COBCTBEHHOM
MoAde A0 YCTaHOBNEeHHLIX Npedenos.

3.6 MopanbHasa mMacca m,, (n-1 moAbl): MaclUTabHbIN MHOXUTEb, MMELLIMA PpasMepHOCTb Macchl 1
XapakTepusyLwnn pacnpegeneHmne Mmacchl poTopa BA4Ob €ro 0CU B conocTtaseHnn ¢ popMon n-M Moabl.

[Tpumeyanune—MoganbHylo Maccy NCNOMNb3YOT, B YHACTHOCTU, ANS ONUCaHns ModanbHOro gucbananca m
onpeaenstoT no popmyrne

m, = [ n(z)¢h(z)dz,

O e

roe n(z) — maccaHa eguHULy ANVHbI POTOPA;
[ — anwunHa poTtopa.

3.7 MoaanbHbIn AucbanaHc uU,(z) (n-n MoAabl): [ducbanaHc, BO3OEUCTBYIOWMUA TOMbKO Ha N-to
CODCTBEHHYO MOAY U3rMOHLIX KonebaHWA CUCTEMbBI «POTOP — Onopay.

[TpumevyaHwms
1 Mepa gaHHoun cocTaBnsaowen aucbanaHca potopa onpeaensaeTcs BbipaXXeHUnem

L
Un = [ 1(2)6(z2) dn(2)dz =6pmp,
0

rae e (z) — 3KCLUEeHTPUCUTET eAMHUYHON MAcChl B TOYKE Z BOMNb OCK poTOpa.
2 MopanbHbin gucbananc (n-n mogbl) U,(z ) npegcraenaeTt cobon He cocpeaoToHeHHbIM gucbanaHc, a pacnpege-

neHne gucbanaHca no n-n moae konebaHum:

—_

Jn(z)=é*nu(z>¢n(z>=z—”u(z)¢n(z>.

HaHHbIN napameTp MOXET BbITb NPEACTABIEH C TOYKU 3PEHNS BO3AENCTBUSA HA N-10 COOCTBEHHYIO MOAY BEKTOPA €aun-
HU4HOro ancbanaHca U,

L L
[18:12)0n (20160 (2)dz =&, [ 1(2) b7 (2)dz = €,m), = Uy,
0 0

3.8 MoAanbHbIN 3KCLUEHTPUCUTET €,, N-1 MoAbl (YAeNbHbIA MoAanbHbIA Auc6anaHc) — OTHoOLe-
HMe MmoaanbHOro AncbanaHca n-1M Mmoabl K ModaribHOW Macce.

[TpnmeyaHwue— MoganbHbIM KCLEHTPUCUTET € , BbipaXkatoT (DOpPMyIIon

- U,
e =—".
mn

3.9 aKBUBaneHTHbIN MoAanbHbIN gucbanaHc (nN-u moAabl): MMHMMaNbLHBLIN eAUHUYHBIN AucbanaHc,
9KBUBANEHTHbLIA MoAansHOMY gucbanaHcy nN-m moabl No ero BAMSIHUIO Ha N-t0 COBCTBEHHYIO Moy KonebaHun.

[TpumevyaHms
1 B cnyvae cocpeaoTodeHHoro gucbananca U, , cnpaBeanuBo crieytollee COOTHOLLEHWE:

Uﬂ = UHG ¢'n (Ze)’

rae ¢,(z,)— 3HaveHne MyHKUUM MObl B TOUKE Z = Z_ MPUNOXEHUA (B Nonepe4Hon NnockocTu) aucbanancal .
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2 Habop macce, pacnpegeneHHbIn Nno COOTBETCTBYIOWMUM NITOCKOCTAM KOPPEKUUU N B3ATBIW B TAKOW MPOMOPLUNN, HTO-
Obl BO3OYAUTL paccMmaTpmBaemMyro moay konebannm, MoxeT bbITb HA3BaH 3KBMBANEHTHBIM HADOPOM MOAarnbHbIX ANCHa-
NaHCoB No N-U Mo ae.

3 OKBMBAaNEHTHbIM MOAANbHbLIN AgUncHanaHc no N-n moae cnocobeH Bo3byXaaTb TakxKe gpyrmne moabl KonebaHumm.

3.10 ponyckHaMopganbHbIN gucbanaHc: B oTHoWweHnW gaHHon Moabl kKonebaHun npegenibHoe 3HaYe-
HUe 3KBUBAarieHTHOro MoJanbHOro aucbanaHca, HMKe KOTOPOro CoCTossHME YPaBHOBELLEHHOCTU Mo JaHHOM
MO/Je paccMaTpuBaloT Kak npmemsieMoe.

3.11 nonurapMoHudeckas BUbpauua: Bubpauyuma, coctaBnawoLlmMe KOTOPOW pacnofoXKeHbl Ha YacTo-
Tax, KpaTHbIX YacToTe BpalleHus.

[TpumeyaHwune—IllpumeHntTenbHO K banaHCMpOBKe poTopa BUbpaunsa 4aHHOIro BUAa MOXeT bbITb 0byCcrnoBne-
Ha aHN30TPONUEN POTOPA, HENMMHENHOCTBLIO XapaKTEPUCTUK CUCTEMBI «POTOP — onopa» u ApyrmMmm NpUHYUHaMM.

3.12 TeMnepaTypHO-3aBUCUMbIN AucbanaHc: XapakrepHas oCoOeHHOCTb OTAEeNbHbIX POTOPOB, ANC-
OanaHc KoTopbIX cNocobeH 3Ha4YNTENbHO U3MEHATLCSA C USMEHEHMEM TeMrepaTypbl poTopa.

3.13 HU3KOCKOpOCTHaAa 6anaHcupoBKa (rMbkoro potopa): lNpoueaypa banaHCUPOBKA Ha CKOPOCTH,
rae poTop MOXHO paccMaTpUBaTb KakK XKEeCTKUMN.

3.14 BbICOKOCKOpPOCTHasi 6anaHcupoBkKa (rMbkoro poropa): NpoLueaypa 6anaHCUPOBKMA HA CKOPOC-
TW, rae POTOP HENb3SA paccMaTpUBaTb Kak XKeCTKUIA.

4 OCHOBbI AMHAMMKN N GAaNaHCUPOBKU FTMOKNX POTOPOB

4.1 O6LWMe NoNoXeHUs

OBObIYHO TMOKME POTOPLI TRPEDOYIOT NPOBEAEHUSI MHOIOMIOCKOCTHOM BanaHCUPOBKN Ha BLICOKON CKOPOCTU
BpaweHus. OaHako nHorga aonyctiuma banaHCcMpoBKa rmbKoro poTopa Ha HU3KOW CKOPOCTU BpalleHus. [ns
6anaHcUpOBKM Ha BBICOKOW CKOPOCTU UCMNONb3YHOT ABa OCHOBHbLIX MeToAa:

- HanaHcupoBKy No Moadam BUbpauunu;

- MeToa KoahdnUMeHTOB BIUSIHUS.

OObIYHO Ha NPaKTUKE UCTONb3YHIOT coMeTaHMe 3TUX ABYX METOA0B C MPUMEHEHUEM BbIMACTTUTENTBHON TEX-
HUKW 1 cneLunanbHbIX MporpamMm pacyeTa.

4.2 PacnpeneneHue gucbanaHca

KoHCTpYKLMA U MeTOObl N3roTOBMIEHUA POTOPA OKa3biBAOT CYLLIECTBEHHOE BNUSAHKUE Ha 3HAa4YeHne 1 pac-
npegeneHne gucbanaHca BOoNb ero ocn. PoTopbl MOTyT ObITh LienbHbIMU U cbopHbIMWU. Hanpumep, poTopsl
peaKkTUBHbLIX ABUraTenen cobupatoT U3 MHOITOYUCTIEHHBLIX 3NEeMEHTOB B Buae obonovek, AUCKOB U NonaTok, a
POTOPbI reHepaTopoB 0OLIYHO AenatoT U3 OHOW 3aroTOBKU, HO BMOCNEACTBUM K HAM KpenaT AONONMHUTENbHbIE
anemeHTbl. Ha pacnpeaenenune gucbanaHca cywecTBeHHOe BIINAHME MOTYT OKasblBaTb ANUCKU, MydDTBIU T. 4.,
HacaXkuBaeMble Ha Ban B ropsa4emM COCTOSAHUNA.

[Tockonbky pacnpeaeneHne gucbanaHca poTopa BOOSIb €ro OCn ABNAETCH, KaK NpaBuio, cryvyamHbim,
POTOPbLI CAHOW U TOW Xe MoAdeNin MOryT UMeTb pasfindHble pacnpegeneHns aucdananca. Ans rnbkux poTopoBs
pacnpegeneHne gucbdanaHca BOoNb OCU ABMNSIETCH CYLLECTBEHHO Boree BaXKHOW XapaKkTepUCTUKON, YeM ans
)KECTKUX, MOCKOMbKY OT 3TOro pacnpeaeneHunst 3aBMcuUT cteneHb Bo3dYyXaeHUsa TON UMM MHOM Mo bl N3rMBHBIX
konebaHuni. BnusiHne gucbanaHca, cocpeaoToYeHHOrO B KOHKPETHOW TOUKE BAONb OCU POTOPA, onpeaensieTcs
hopMon N3rMdbHbIX KonedaHun poTopa.

Koppekuua gucbanaHca B NIOCKOCTAX, KOOPAUHATbI KOTOPLIX BAOb OCU pOTOPa OTANYaTCA OT KOOpAu-
HaTbl TOYKN pearnbHoro cocpeagoTodeHna agucbanaHca, cnocobHa Bbi3BaTh BUOpaLMIo HA CKOPOCTAX BpaLleHUs,
OTNNYHBLIX OT TOW, HA KOTOPOW 3TY KOPPEKLUUIO NpoBoAUNK. OTa BUOpaLna MOXKET npeBbIlaTh YCTaHOBNEHHbIE
npeaensl, 0cOBEHHO Ha CKOPOCTU, BNTN3KON K KPUTUYECKOW CKOPOCTU BpaLleHUsa poTopa. Takoe npeBblleHne
MOXXHO HabogaTh JaXKe Ha CKOpPOCTH, Ha KOTOPOW nNpoBoaunacs banaHcuposka, ecnu dopMbl BO30YXJaeMblX
MO/ Ha MecTe aKcnnyaTauum U B npouecce banaHCUMPOBKN CYLLIECTBEHHO pa3nunyatoTcs.

HekoTopble poTopbl, Harpeeasck B npoLecce paboTbl, UCNbITbIBAOT TENNoBbIe AedopmaL,un, YTo NPUBo-
ONT K N3MeHeHuto pacnpeaenennsa aucbanaHca. Ecnu aucbanaHc potopa cyLecTBEHHO U3MEHSAETCA OT NycKa
K MyCKy, NpuBeeHne ero 3Ha4yeHus K onyCTUMOMY MOXKET oKa3aTbCsA HEBBIMOSTHUMBIM.

4.3 CobcTBEeHHbIe MOALI BUDpaLun

Ecnu agemndurpoBaHne poTopa npeHebpexXnumo Marno, To Modbl poTopa coBnagatT ¢ COOCTBEHHbIMN
MoaaMKn N3rMbHbIX konedbaHnin. B criyyae, korga onopHble MNogLLMNHUKA poTopa obagatoT NOCTOAHHOM Xec-
TKOCTbIO BO BCEX paguanbHbIX HanpaBneHUsax, Moabl npeacTaBnsaoT cobon nnockme KpuBble, BpallaroLmecs
BOKPYr ocK poTopa. Ha pnucyHke 1 nokasaHbl TUNU4YHbIE OPMbI TPEX NEePBLIX COBCTBEHHbBIX MO 0ObIYHOIrO POTO-
pa, onMparLLerocs CBOMMU KoHLLaMU Ha nogaTnmBble NoaLWnUNHUKOBbLIE Orophl.
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[ns cuctembl «poTOp — NOALUUNHUK C AeMNPUPOBaHMEM» MOAbI MOTYT NPeACTaBNsATs CODON NPOCTPaH-
CTBEHHbIE KPpUBbLIE, BpallatoLMecsl BOKPYr OCU poTopa, 0CODEHHO B crnyvae 3HaunTensHOoro AemMndupoBaHns,
MNOABMAOLLErocsd, HanpumMmep, Npu NCnonb3oBaHMU NOALLMMHUKOB CKONBXEHUSA CXXKMAOKOCTHOWU NNeHKOW. Ha pucyH-
Ke 2 NoKasaHbl BO3MOXXHbIe (POPMbI NePBOU U BTOPOU Mo B crniydae geMmndonpoBaHud. Hacto aeMmngpunpoBaHHble
MOAbl MOXXHO NPUBNMKEHHO paccMaTpuBaTh Kak CODCTBEHHbIE, T. €. B BUAE MNMOCKNX BpaLLaoLLUXCH KPUBbIX.

BTopas mopga

[lnockoctn P,, P, n P, pacnonoxeHol B yanax Mog,
a NNocKoCTb P, — B NY4YHOCTMN.

PucyHok 1 — Cxemartundeckoe naobpaxenue copm mog PucyHok 2 — [pumep oopm mog konebaHuu B crnyyvae
TMOKMX POTOPOB HA NOAATMBLIX Onopax nx aemMmnpupoBaHus

Cneayet obpaTnTb 0CcobOEe BHUMaHWUE Ha TO, YTO POPMBI MO U OTKIUK poTopa Ha aAncbanaHc CUMNbHO
3aBUCAT OT AUMHAMUYECKUX XapaKTePUCTUK N PacronoXeHust NoaWnnHUKOBBLIX ONop.

4.4 Bo3penctBue gpucbanaHca Ha rubkum potop

PacnpegeneHue gucbanaHca MoXeT ObITh BbIpaXXeHO Yepes MoaasibHble gucbanaHckl. AMNNNTYAA Kax-
0o Mokl onpeaenseTcsi COOTBETCTRYHOLWMM MoAanbHbIM AncbanaHcoMm. [Npu BpalwleHUm poTopa Ha YacToTe,

ONN3KON K KPUTUYECKON, MOJa, COOTBETCTBYIOLLIAsA 3TOW YacToTe, 0ObIYHO ABNAETCA AOMUHMPYIOLLIEN NO CpaB-
HEHWIO C OCTalNbHbIMM.
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CTeneHb U3rnbda potopa onpeaensieTcs:

a) 3HavYeHnemM MmoadanbHoro aucbanaHca;

b) cTeneHbto 6NU3OCTU paboven YacToThl BpaLLEHUS K KPUTUYE CKOW;

C) AeMndpupoBaHUEM B CUCTEME «POTOR — onopar.

Ecnn ymeHblUTbL MoganbHbIN aucbanaHc ¢ NOoMOLLbIo Habopa cocpeaoTOUYEHHbBIX KOPPEeKTUPYHOLIKX
Macc, TO aMnnnTyaa COOTBETCTBYHOLWEN MOAbI TaKKe YMeHbLWNTCA. Ha 3ToOM OCHOBaH MeToa 0anaHCUPOBKU NO
MoAdam poTopa, ONUcaHHbIA B HACTOALWEM cTaHdapTe.

3HaveHUda MogansbHbIX ancbanaHcoB ANs 3a4aHHOro pacnpegeneHunst aucbanaHca onpeaensitotcst op-
MaMn Mo U3rMBOHBIX konebaHu. Kpome Toro, Ans o6obLeHHOro potopa, M3obpaXeHHOro Ha pucyHke 1, Bnusi-
HAE KOPPEKTUPYIOLLEN MacChl HA MOAY 3aBUCUT OT OpaAMHATEI KPUBOW POPMbl MObl B TOYKE pacnonoXeHUs
MIOCKOCTU KOPPEKLIUN: MakcUMarbHbI 3 eKT BbI3bIBAET pasMeLleHNe KOPPEeKTUPYIoLWEN Macchl B 0bnacTu
MYYHOCTU, MUHUMAaTNbHBIN — BONK3UK y3na konebaHn. B kayecTBe npumMepa pacCcMOTPEH POTOpP, N30DpaXkeH-
HbIW Ha pucyHke 1. KoppekTupytolasa Macca B NNOCKOCTU P, OKaXKeT MakcuMarnbHoe BO3eNCTBUE Ha NepByHo
Moay konebaHu, B TO BpeMs Kak ee BNUsIHUE Ha BTOPYIO Moady byaeT mano.

KoppeKkTupyowasa Mmacca, ycTaHOBNeHHas B NTOCKOCTU Py, He OKaXKeT BIIUAHUA Ha BTOPYHO CODCTBEHHYIO
Moay, Ho ByaeTt Bo3byxaaTh ABe Apyrie Moabl.

KoppekTupyowme Macchl, yCTaHOBIIEHHbIe B MMNOCKOCTAX Pq U P,, HEe OKaXyT BIIMAHUA Ha TPeTbio
cOBCTBEHHYIO MOAY, HO ByayT BO3OYyXAaThb NEePBYHO U BTOPYIO.

4.5 Llenb 6anaHcupoBKU rMOKOro poTtopa

Llenb 6anaHcrupoBKM 3aBUCUT OT TpebOoBaHUM K 3KCnyaTauum MmawmnHel. MNepen 6anaHcnpoBKon cnegyeT
onpeaennTb UCTIoNb3yeMble KpuTepun. NpaBunbHBbIN BEIGOP KPUTEPUEB NO3BONSET yACLWEBUTL BanaHCUPOBKY
nobecneunTb ee 3PPEKTUBHOCTD.

Kputepun banaHCUpOBKU BbIOUPaOT N3 YCITOBUA AOCTMXKEHUS NPUEeMIIEMbIX 3Ha4YEHUN BUDpaLIM MaLLn-
Hbl U AMHAMUYECKOro Npornda poTopa, a Takke obycnoBNeHHbIX AMcbanaHcoM Ui, AEACTBYOLLXMX Ha MOALUIMN-
HUKW poTopa.

PoTOp NONMHOCTBLIO YpaBHOBELLEH, €CIN YCTPaHEHbl NoKanbHbIe AUcCHbanaHChl Ha KaXKaoM yyacTKe poTopa
CKOJb YrogHo Manou AnnHbl B4OMb €ro 0CM NocpeACTBOM KOpPeKLU MM AncbanaHcoB 3TUX y4acTKoB. B aTom cny-
yae LLeHTp Macc Ka)aoro ydactka poTtopa OyaeT nexaTb Ha ero ocu.

PoTop, ypaBHOBELLEHHbI TakuMm obpa3om, He byaeT UMeTb HU CTaTUYeCcKoro nnm guHamudeckoro gucoa-
flaHca, HM MoJarnbHbIX cocTaBnAaAwwWwmnx gucdanaHca. [laHHbin poTop byaeT yaoBneTBopuTensHoO paboTaTh Ha
BCEX YacToTax BpalleHUs B TOW Mepe, B KaKoW 3To onpeaensaeTca BnusaHmMemM gucbanaxca.

Ha npaktuke Tpebyemoe ymeHblUeHWe cui, Bbl3blBaeMbiX AncbanaHcoM, OOCTUratoT, Kak npasuno,
nyTem gobaBneHnsa Unu yganeHns macc B orpaHU4eHHOM Yucne niockocTen koppekuuu. Mpn aToMm nocne
banaHcuMpoBKM DyaeT Hen3beXXHO cCoXpaHATbLCA HEKOTOPLIN pacrnpefesieHHbIn 0cTaTouHbIN AncbanaHc.

Bubpaunsa (unn HeypaBHOBELLEHHbIE CUMbI), Bbl3biBaeMas OCTaTouYHbIM gncbanaHcoM, Ao/kHa ObiTb
yMeHbLUeHa A0 JONYyCTUMO BO BCEM AnanasoHe 4acToT BpallleHUs, BKITloYasa Kputudeckme. TomNbKo B 0CoDbIX
cry4asx MOXHO OorpaHu4YnTbca DanaHCUPOBKOWM MMOKOro potopa Ha ogHoW 4YacTtoTe BpalwleHus. Cneayet
yYeCTb, YTO POTOP, YAOBETBOPUTENIbHBIM 0Opa3oM ypaBHOBELLEHHBIN B 3a4aHHOM paboveM gmanasoHe Yac-
TOT BpaLleHUsA, MOXKET BbI3blBaTb MOBLILLIEHHYH BUOpaLnio, ecnu o JoCTUXKeHNA pabodein cCKopocTn eMy HEOD-
XOOUMO TMPOUTKU 4Yepe3 KPUTUYECKYts ckopocTb. OaHako YpPOBHM OOMYyCTUMOW BMOpauMm B MOMEHT
MPOXOXAEHNSA KPUTNYECKOM CKOPOCTM MOTYT ObITh YCTaHOBIIEHbI D0nee BbICOKUMU, YeM A5 paboyein CKopocTH.

Kakon 66l MeToa 6anaHCUPOBKA HXA NPUMEHSASIN, KOHEYHOW Lienbio ABNAETCA pacnpeaeneHmne KoppekTu-
PYHOLLMX Macc C Lieflbio MUHUMN3UPOBAaThb BNUSHWE gucbanaHca Ha BCceX CKOPOCTAX BpalleHWUs BNOTb 40 MaK-
cUMarbHOW paboyein CKOPOCTKN, BKIHOYAs peXumMbl Nycka 1 Bbibera, a Takke BO3MOXHble BbIXo4bl 3a npeaensl
pabo4yero AuanasoHa ckopocTel. [lna pelleHnsa 3To 3agavn MoXeT noTpeboBaTbCa pacCCMOTPEHME BITIUAHUS
MOJ C KPUTUYECKMMI CKOPOCTAMM, NeXallMMu Bbille pabodvero AnanasoHa CKOPOCTEN.

4.6 OnpeaeneHue MecTononoXeHUda u Yucna NocKocTe KoppeKuun

Uncno HeodbxoauMbIX NMMOCKOCTEN KOpPEeKUUM BAOMb OCU pOTOpa 3aBUCUT OT MPUMEHAEMOro MeToda
DanaHcupoBKU. Hanpumep, poTopbl LEeHTRODEXHBLIX KOMMNPECCOPOB MHOMAA YPpaBHOBELWIMBAOT B CODpaHHOM COCTO-
SAHM TOMBKO B NIIOCKOCTAX HA KOHLLAX poTOpa Mochne TOro, Kak Kaxkablid AUCK UM Ban B COCTaBe pOoTopa ObIN ypaBHO-
BELLEH MO OTAENMbHOCTM HA HU3KOCKOPOCTHOM DanaHcupoBOYHOM cTaHke. OaHako B 0OLLem criydae, ecnu pabdodas
YyacToTa BpalleHUs poTopa OOCTUraeT UM NPEeBOCXOAUT N-t0 KPUTUYECKYHD YacToTy BpalleHUsl, Heobxoanumo
MCMNONBb30BAaTbL MO MEHbLUEN Mepe n, a 0ObIMHO (N + 2), NNOCKOCTEW KoppeKkuun, pasMeLleHHbIX BOOSb €ro OCK.

Ha cTagum npoekTupoBaHuUs poTopa cneayeT onpeaennuTb YNCOo NITOCKOCTEN KOPPEKLUU U NX KOopAUHa-
Thl BOONb OCU pOTOpPA. Ha npakTuke YMCno NocKoCTEN KOppeKLUM orpaHndnBaeTcad 0CODEHHOCTSIMU KOHCTPYK-
LUK pOTOPA, a B crnyvae banaHCUpOBKN HA MECTE — BO3MOXXHOCTLIO AOCTYMNa K HUM.
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4.7 banaHcUpoOBKa BanonpoBoaoB

BanonpoBond, COCTOALLNN N3 HECKOTbKUX POTOPOB, UMeeT HECKONTbKO KPUTUYECKUX YacToT BpalleHUs (U,
COOTBETCTBEHHO, HECKONbKO CODCTBEHHbLIX MOA), KOTOpPLIE, Kak NpaBUMo, He coBnaaaleT ¢ COOCTBEHHBIMN Yac-
TOTaMW 3TUX POTOPOB, a opMa COBCTBEHHLIX U3rMBHBLIX KoNedaHniA BanonpoBoda He cBsizaHa NpoCcTON 3aBU-
CUMOCTbIO C MoOAaMU POTOpPOB. Takum obpasom, pacnpepeneHue aucbanaHca BOOMNb BallonpoBoAa,
COCTOSAILLIErO U3 ABYX M DONee poTOPOB, cneayeT onpeaensTh Yepes sHavYeHUst MoaanbHbIX AncbanaHcoB, Mo
BCero BanonpoBoda B LenoMm, a He ero otaesibHbIX COCTaBNALWNX.

Ha npakTuke, 0AHaKo, YacTo KaXXabl POTOP YpaBHOBELLMBAKOT HE3ABUCUMO OT APYTMX POTOPOB BANONPO-
BoAa. B bonblUMHCTBE cny4vaeB 3T0 obecrneynmBaeT yAOBNETBOPUTENBHYIO paboTy Banonposoaa. [NprumMmeHun-
MOCTb AaHHOro MeToaa Ha npakTuke 3aBUCUT OT MHOTUX pakTopoB ((PopM COBCTBEHHBLIX MO U KPUTUYECKINX
CKOPOCTEN BpallleHUsa BaronpoBoda N COCTaBNSIIOWMX €ero poTopoB, pacnpegeneHus gucbanaHca u Tuna
coegnHeHUN BanoB B BallONpoOBoAe, XapakTepUCcTUK Onop Baionposoaa nnp.).

Ecnun BnocneacTtBun HeodbxoaMmMo nNpoBecT BanaHCMPOBKY HA MECTE YCTaHOBKM poTopa, CneayeT yun-
TbiBaTb peKkoMeHAaLUUn NpUnoXXeHns A.

5 KOHCTpYyKUUM POTOPOB

B Tabnuue 1 npeactaBfieHbl TUNUYHBIE KOHCTPYKUWM POTOPOB, AaHbl UX KpaTKUe XapaKkTe pUCTUKN U yKa3a-
Hbl pekoMeHayemble MeToAbl banaHCUPOBKU. B Tabnnue npuBeaeHo TOMbKO KpaTKoe onucaHme XxapakTepucTmK
poTopa. bonee nonHble TpedoBaHUA K pOTOPaM YCTaHOBIMEHbI B pasaenax 6 U 7 npmM onucaHnm COOTBETCTBYIO-
LLIMX MeTOoA0B banaHCUpOBKN. [NepeveHb MeTOA0B BanaHCMPOBKU NpUBeaeH B Tabnuue 2.

MHorga uenecoobpasHo UCNOoNb30oBaTbh COYEeTaHNE HECKObKUX MeToa0B. ECcnn poTop AaHHOW KOHCTPYK-
U MOXET ObITb YpaBHOBELLEH HECKOMNbKUMUM cnocobamMu, TO BCe Takue BOIMOXHOCTU NpeAcTaBneHbl B Tabnu-
e 1 B nocneaoBaTenlbHOCTM BO3pacTaHUA BpeMeHU (CTOUMOCTIW) npoLueaypbl banaHCUpPOBKNA.

PoTopbl Ntobon dopmbl MOTYT ObITb YpaBHOBELLEHbI NOCPeACTBOM DanaHCUPOBKM HA HECKOMBKNX CKO-
POCTAX BpawleHusa (cM. 7.3), a MHoraa — B HEKOTOPbIX 0CODLIX criydasix — Ha paboyven CKOpOCTU BpalLleHuUs
(CM. 7.4) N Ha HEKOTOPOWN PUKCUPOBAHHOU CKOPOCTU (CM. 7.D).

Tabnwuwya 1 — [l unbkue potopsl

PekomeHayemble
npouenypsl ba-
NaHCUPOBKU
(CM. Tabnuuy 2)

Twun potopa XapakTepucTuku potopa

Nunckn [ Mbkmn Ban 6e3 gucbanaH-
ca, XeCTKUW ANCK NN AUCKA

OanH OUCK:
- NEPNEHANKYINAPHO K OCWH
Bana A: C
- C OCeBblM bUeHnem B: C
[1Ba auncka:

- NepneHauKynspHO K OCW

Bana B: C
- C OCeBblM DUeHuneMm:
a) no KpamHenm mepe oauH

NNCK CbEMHbIN B+C;E
b) uenbHas KOHCTPYKUUS G

bonee AByX ANCKOB:
- BCe (KpOMe OHOro) ANCKN

CbEMHbIE; B+C,D,E
- UenbHas KOHCTPYKUWS G
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Twun potopa

XapaKkTepucTukn potopa

PekomeHayemble
npouenypbl da-
NAHCUPOBKU
(CcMm. Tabnuuy 2)

YKecTkne cekumm

[ MOk Ban 6e3 ancbanak-
ca, XeCTKne cekuunmn

OaHa XecTKas CeKkuus:

- UernbHas KOHCTPYKUKUS B
J1Be XeCTKne cekumn:
- MO KPaWHEN Mepe oaHa
CEKUMS CbeMHAan B+C; E
- UelNbHas KOHCTPYKUWS G
bonee AByX XECTKUX CEK-
LW
- BCe (KpOMe OJHOWN) CEK-
LN CbEMHbIE B+C; E
- UelibHas KOHCTPYKUWS G
[Nnckn n xectkme cekunm [Mbknn Ban 6e3 gaucbanat-
ca, XXeCcTKne ANCKN U CEKLIUN
[To ogHOMY OMCKY WU Cek-
LN
- MO KPaAWHEN Mepe 0Ha
aeTanb CbeMHas B+C; E
- LenbHas KOHCTPYKUKUS G
bonblwee Yncno aetanewn:
- BCe (KpoMe OHOWN) AeTa-
N CbEMHbIE B+C:; E
- UernbHas KOHCTPYKUKUS G
BapabaHbi Macca, ynpyrocte n gaucba-
naHc, pacnpeaerneHHble BAOIb
poTopa
- cneuwnanbHble YCIOBUS F
- TUMUYHbIE YCITOBUSA G
bapabaHbl U AUCKN UMK XKECTKNE CEKLIMK [Mbknn GapabaH, xecTkue
ONCKW, XXECTKNE CeKLun
- OUCKWU/XXECTKUNE CEK-
LUWN/CbEMHBbIE:
a) cneumansHble yenosusa | C+F E+F
b) TMNWMYHbIE YCITOBUS G
- LenbHas KOHCTPYKUKUS G
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OkonyaHue mabnuubi 1

PekomeHayemble
npouenypsbl ba-
NAaHCUPOBKU
(CMm. Tabnuuy 2)

Tun poTtopa XapakTepucTuku potopa

POTOpP B BUAEe €AMHOro Lenoro Macca, ynpyroctb un aucba-
naHc, pacnpeaeneHHble BAoNb

poTopa

OCHOBHbIE SNEeMEHTHI,
nMerwwme aucbanaHc, He-

CbhbEeMHbIe G

OBb03HaYeHUS:

A — oagHonnockocTHas banaHcupoBka, B — gsyxnnockoctHas b6anaHcumpoBka;, C — BGanaHCUpOBKa OTAENbHbIX
y3NnoB nepep coopkon; D — nocneayowas dbanaHCMpoBKa NPU KOHTPONe Ha4vanbHoro gucbananca; E — 6anancmnpos-
Ka Ha aTanax cbopku; F — banaHcnpoBKa B ONTUManbHbIX NMOCKOCTAX; G — BanaHCcupoBKa HA HECKONbKMX CKOPOCTSIX.

B HekoTOpbIX 0BCTOATENBCTBAX MOIyT ObITh MCMONB30BaHbI AOMNONHUTENBHbIE Npoueaypbl banaHcnposku: H m |,
cMm. 7.4 n 7.5,

Tabnwua 2—Tlpoueaypbl banaHCNpPoOBKK

Mpouenypa Onucanue I'Iogpaaﬂeﬂnal(DT;H T) CTak-

Hu3kockopocTHas banaHCUpoOBKa

A OpHonnockocTHas banaHCUPOBKA 6.5.1

B [ByxnnockocTHas banaHCcUMpoBKa 6.5.2

C BanaHcupoBka oTAenbHbIX Y3NoB nepen coopkon 6.5.3

D [Tocneayowas banaHcupoBKa Npu KOHTPOe HavanbHoro gucbananca | 6.5.4

E banaHcumpoBKa Ha sTanax cbopku 6.5.5

F BanaHcupoBKka B onTUMarbHbIX NITOCKOCTSX 6.5.6
BbicokockopocTHas banaHCcupoBKa

G BanaHcupoBKka Ha HECKONBKUX CKOPOCTAX BPaLLEHUS 7.3

H banaHcupoBka Ha paboyen CKOpoCTU 7.4

I banaHcupoBka HA HUKCMPOBAHHOW CKOPOCTU 7.5

6 Metoabl 6anaHCUPOBKU NMMOKUX POTOPOB HAa HU3KMX CKOPOCTSAX BpalleHUs

6.1 O6wue nonoxeHus

HW3KOCKOPOCTHYI0 DanaHCUPOBKY OOBLIMHO NPUMEHSIIOT ANA XKECTKUX POTOPOB, B TO BpeMSsI Kak Ansi FTMOKMNX
DOTOPOB UCMONb3YIOT DanaHCUPOBKY Ha BEICOKMUX CKOPOCTAX BpaweHUa. OQHako B HEKOTOPLIX Cryvasix 4onyc-
TUMa banaHCUpPoOBKA TMMOKOro potopa TONbLKO Ha HU3KOW CKOPOCTM BpalleHUS.

BONbLUMHCTBO METOAOB, ONMUCAaHHBLIX B HACTOSILLEM pa3aene, TpedbyT HEKOTOPON anpuopHon MHdopmMa-
LMW O XapakTepe pacrnpegeneHnsa gucbanaHca Bgonb 0CU poTopa.

B cnyJvasx, korga sHavyuTenbHbIn AncdanaHc MoXeT ObITb COMOCTaBNeH ¢ OTAENbHBIM 3MIEMEHTOM POTO-
pa, LenecoobpasHo ypaBHOBECUTL 3TOT 3/IEMEHT A0 ero MOHTa)a Ha poTop, Nocre Yero npoBecT danaHcu-
PDOBKY poTopa B cbope.

[TpnmevyaHne—B coctaB poTopa MOryT BXogUTb OTAENbHbIE 3MEMEHTLI, CUMMETPUYHO pacrnonaraemMble
OTHOCUTENBHO €ro ocu (Hanpumep, NonaTku, CoeAMHUTENbHbIE DONTbI, NOMNOCHI 3NeKTpoMariuTa). [1py 9aTom gaHHbIe 3ne-
MEHTbl MOXXHO YCTaAHABMBATb HA POTOP Takum 0b6pasom, 4Tobbl 06ecnevnTb HaCTUHHYIO MU MONHYI0 KOppeKuunto gncba-
naHca cornacHo ntbomy M3 ONMCaHHbIX METOAO0B. Ecnum ke Takume anemMeHTbl YCTaHaBMUBAOT Ha POTOP MOCME €ro
banaHCMpPOBKKU, TO OHM HE JOJTKHbI HApYLWaTh AOCTUTHYTOW YPaBHOBELLEHHOCTH.
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HekoTopble poTopbl CODUPAaOT U3 OTAENbHBIX YACTEN (HaNpUMep, CoeANHAEMBIX BMeCTe ANCKOB). B 3ToM
criydyae criegyeT UMETb B BUAY, UTO B pe3ynbraTte COOPKU MOTYT UMEeTb MECTO OTKINOHEHNA B popMe poTopa
(Hanpumep, bneHne Bana). Kpome 10ro, reoMeTpust potopa MOXKET NpeTepneTb U3MEHEHWUsI NpU ero BpalleHnin
Ha BLICOKOW CKOPOCTU BO BpeM4 aKcnnyaTtayun.

6.2 BbiGop nnockocTtet KoppeKkuun

EcnnmecTa cocpeaoToueHuss ancbanaHCcoB BAOMb OCU POTOPAa USBECTHbI, TO NITOCKOCTU KOPPEKL MK chne-
ayeT BbIbnpaTthb N0 BO3IMOXXHOCTU BnnXKe K 3TUM MecTaM. [Inga poTopa, COCToALWEro U3 AByX Unn 6onee anemMeH-
TOB, PA3HECEHHbIX BAOMb €ro 0CU, MOXET NoTpeboBaThbcA bonee ABYX NONEPEYHbIX NMOCKOCTEN KoppeKUn
aucbanaHca.

6.3 YuyeT paboueun ckopocTUu BpalleHUda poTopa

CnegyeT c 0OCTOPOXHOCTLIO MCNOSIb30BAaTh METOAbl HU3KOCKOPOCTHOM BanaHCUPOBKU, €CNU KPUTUYECKas
CKOPOCTb BpalleHUsi nonagaeT B pabouni gnana3oH CKopocTen BpalleHUs poTopa unmn 6nmaka K Hemy.

6.4 HavyanbHbI gucbanaHc

BanaHcupoBka rmbkoro potopa Ha HU3KOCKOPOCTHOM BanaHCUMPOBOYHOM CTaHKe NO3BOMNSIET YpaBHOBE-
CUTb POTOP B NepBoM npubnmxkeHmnn. CTeneHb ycnexa 3Ton npoueaypsl 3aBUCUAT B OCHOBHOM OT 3HAYEHUS U
pacnpegeneHnsa HavyanbHoro gucbanaHca.

PoTopbl, AnNg KOTOPLIX pacnpegeneHne HavanbHoro gncbanaHca n3aBecTHO U COOTBETCTBYHOLLME NMMOC-
KOCTU KOpPEeKLUUX AOCTYMHbLI, AONYCTUMOE 3Ha4YeH e HavanbHoro gucbanaHca orpaHn4eHo TONMbKO rnpeaerbHbl-
MW 3HAYEHUNAMUN KOPPEKTUPYIOLLMX MACC, KOTOPLIE MOTYT ObITb YCTAHOBIEHbI B MITOCKOCTSIX KOPPEKL NN,

PoTopbl, ANa KOTOPbLIX UCTUHHOE pacrnipefeneHne HadanbHoro gaucbanaHca HeMU3BeCTHO, OObIYHO He
MOTYT ObITb YpaBHOBELLUEHbBI METOAAaMU HU3KOCKOPOCTHOW BanaHcupoBkM. OAHaKO B HEKOTOPLIX CNy4asixX 3Ha-
YyeHne HavanbHoro gncbanaHca MOXXHO KOHTPONMMpPOBaTb NyTEM NpeaBapuUTenbHON BanaHCUPOBKU OTAENbHbIX
3MIEMEHTOB.

6.5 MeTtoabl HU3KOCKOPOCTHOU 6anaHCcUpoOBKKU
6.5.1 Mpoueaypa A — OagHonnockocTHaa banaHcUpoBKa
Ecnun HavanbHbIN gMcbanaHc cocpeaoToveH NpenmMmyLecTBeHHbIM 0Dpa3oM B 04HON NonepevyHon Nnoc-

KOCTW 1 B 3TOM e NIOCKOCTN OCYLLLECTBNAT YCTAaHOBKY KOPPEKTUPYHOLLIMX Macc, poTop byaeT ypaBHOBELLEH Ha
BCEX CKOPOCTAX BpalleHus.

6.5.2 Mpoueaypa B — [IByxnnockocTtHaa 6anaHcupoBKa
Ecnu HavyanbHbIM aucbanaHc cocpeAoToYEeH rnMaBHbIM 0DPa3oM B ABYX NONEPEYHbIX MMOCKOCTAX U B TEX

X CaMbIX MNOCKOCTAX YyCTaHaBIMBAOT KOPPEKTUPYIOLLIME Macchl, poTop OyaeT ypaBHOBELLEH Ha BCEX CKOPOC-
TAX BpaLleHUs.

Ecnn gucbanaHc potopa pacnpeneneH rno XecTkon CekUumnn potopa 1 Koppekuuo aucdbanaHca ocylle-
CTBIISAIOT B 3TOWU CEKLUMUN, POTOP TaKkKe DyaeT ypaBHOBELLEH Ha BCEX CKOPOCTSIX BpalleHUs.

6.5.3 lNpouenypa C — banaHcupoBKa oTAEeNbHLIX Y3510B nNepen coopkon

[Tepen cOOpKOM Kaxkagasi YacTb pOTOpAa, BKNoYas Ban, AoMKHa ObITb YypaBHOBeLLEHa Ha HU3KOWU CKOPOCTU
BpaweHus B cooTBeTCcTBUM C T OCT 22061. [Npn ycTaHOBKE poTopa HE0OX0AUMO COXPaHsTh B Npeaenax aAonyc-
Ka CAMMETPUYHOCTb O0THOCUTEeNbHO ock BpalleHusa (cMm. TOCT UCO 1940-2) kak ansa camoro Bana, Tak u ans
YCTPOWUCTB KpeneHNa 3NIeMeHTOB poTopa.

[TpumevyaHwmns

1 CuMMeTpUYHOCTb BaNaHCUPOBOYHOM ONPaBKU U YCTPOUCTB KPENIEHNUS 3NEMEHTOB POTOPA OTHOCUTEIBHO OCK
ONpaBKU TAKXKe crnegyeT nogaepXmBaTtb B npegenax gonycka. lmcbanaHc n HECUMMETPUYHOCTB ONPaBKK MOTYT BbITb KOM-

NEHCUPOBaHbI NOCPEeACcTBOM MNpoueaypbl UHONLUUPOBAHUA, KOrga rnonoXeHne ypasHOBELWNMBAEMON AeTarn U3MEHSAI0T Ha
180° (cm. TOCT NCO 1940-2).

2 [lpw pasgenbHon banaHCMPOBKE SNEMEHTOB poTOopa U Bana HeobxoaMmo NPUHATL BO BHUMaHNE HECUMMETPUY-

Hble Npucnocobnenns, Takme Kak WNoHku (cMm. [OCT 31322), KoTopble ABNATCA YACTbO POTOPa B COOBPAHHOM COCTOSAHUN,
HO HE UCNOSb3YIOTCH NMPU MNO3NEMEHTHON BanaHCNPOBKE.

3 LlenecoobpasHo npoBognTb pacyeT guncbanaHca, 06ycnoBneHHOro norpewHoctTamm cbopku. [Npu pacueTte Bnusk-
HUA NOrPELLHOCTEN OMNMPAaBKN U Bana BaXXHO UMETb B BUAY, YTO MNPW OKOHYaTENbHOW COOPKE 3TN NOrPELLHOCTU MOTYT CYMMMU-
poBaTbCA. [1poueaypesl, paccmaTpuBatowime gaHHole norpewHocty, npueegeHsl B [ OCT NCO 1940-2.

6.5.4 lNpoueaypa D — lNocneaywwan banaHcUpoBKa NPU KOHTPONe HavyanbHoOro agucbanaHca

PoTop, cobpaHHbIN N3 ypaBHOBELLEHHbLIX 3NeMeHTOB (nocne BeiNonHeHUs npoueaypbl C), MOXET, TEM He
MeHee, UMeTb NOBLILWEHHbIN AncbanaHc. [Nocneaytolas banaHCcUpoOBKa poTopa Ha HU3KOM YacToTE BpaLLeHNUS
OONyCTUMa TOMbKO B crnydae, Koraa HavansHbl gucbanaHc poTopa B COOpaHHOM COCTOSAHUM HE NPEBbILLIAET
YCTaHOBJIIEHHLIX Npeaenos.

[Tpn HanM4YMmM MHoOpMaLMN O XKECTKOCTU Bana UK onopbl U APYrmx AMHaAMUYEeCKUX XapakTepUcTUk
NonesHbIM byaeT aHanus ¢ UCNosfib3oBaHNEM MaTEMaTUYECKUX MOOENEN.
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OnbIT NOKasbIBaET, YTO CUMMETPUYHBIN POTOP, YAOBNETBOPAOLNNA BhILLENepe4YncneHHbiM TpeboBaHu-
M, HO UMELLUA AONONMHUTENBHYIO LEHTPanbHYO NMOCKOCTb KOPPEKLUUN, MOXET DbIThb YpaBHOBELLEH U NPK
Donee BbICOKMX 3HAYEHUSIX HavanbHOro agncbanaHca nocne coopkn. CornacHo akcnepmMmMmeHTarnbHbIM AaHHbBIM
oT 30 % a0 60 % HavanbHOro gnucbanaHca cneayeTt yCTPaHsTh B LLeHTPanbHOW NNOCKOCTM KOPPEKLNA.

[1na HeCMMMEeTPUYHOro poTopa UM poTopa ¢ KOHCONBbHBIMU YacTAMKY MOXXHO MCNONb30BaTh aHalnornd-
HYIO npoLeaypy, HO Aonga agucbanaHca, yecTpaHaeMas B pasHbIX MIOCKOCTAX KOPPEKU NN, MOXKET ObITb APYron, U
ee cnegyeT onpeaennTb ONbITHLIM NYTEM.

B psige cnyvaeB HaYanbHbIM AUcbanaHc poTopa MOXET OKasaTbCH CTOMb BEMUK, YTO 3TO NOTpebyeT npu-
MEHEHUS APYTnMX MeTOa0B DanaHCUPOBKA, Hanpumep npoleaypbl E.

6.5.5 lNpoueaypa E — banaHcupoBKa Ha aTanax coopkin

[TpeaBapuUTEnbLHO YpaBHOBELLMBAKOT Ban. [locne aToro potop noasepratoT DanaHCUMpOoBKeE KaXKabl pas,
KorgaHaHero yctaHaBsnmMBaroT AONONMHUTENBHYIO AeTanb, NTPUYEeM KOPPEKTUPYIoLLME MacChl pasMeLlaroT MMeH-
HO Ha 3TOW AeTann. Takon MmeTon No3BoNsAeT nsbexarb HeObXoANMMOCTU NPOBEPATL CUMMETPUIC Bana U
YCTPOUCTB KpenneHUda 3NemMeHTOB poTopa.

[Tpn ncnonb3oBaHUM AaHHOW NpoLeaypbl BaXXHO ybeanTbCH, YTO COCTOAHUE YPaBHOBELUEHHOCTU YXKe
YCTAHOBMEHHbIX AeTaneun He U3MeHseTcs Npu aobasneHUn nocneayowmx sfieMeHToB.

NHorga MoXHO ycTaHaBNMBaThL ABe NIOCcKMe geTan ogHOBPEMEHHO U 3aTeM NPOBOAUTL ABYXNIOCKOC-
THYHO BDanaHCUPOBKY POTOpAa, UCNOMb3yH B KAYECTBE MMOCKOCTEN KOPPEKLIMA NOBEPXHOCTU 3TUX AeTanen. B
Cry4vasix, Korga ectkasi CekUMst COCTOUT U3 HECKOTbKUX 3MTEMEHTOB, KOTOpPble 0DbLIYHO YpaBHOBELLMBAIOT B
npoLecce ABYXMMOCKOCTHOM DaNaHCUPOBKUN, 3TY XKECTKYH CEKLIUIO MOXHO YCTaHaBMMBATL HA POTOP Cpasy Kak
einHoe uenoe, nocne 4Yero nNpoBeCTU ABYXMNIIOCKOCTHYO DanaHCUPOBKY.

6.5.6 lpouenypa F — banaHcupoBka B ONTUMaNbHbIX NJTIOCKOCTAX

Ecnun n3-3a ocobeHHOCTEN KOHCTPYKLUW UK MeToda U3roTOBMNEHUSA POTOPLI 0AHON CEPUN MMEOT ANcha-
naHc, paBHOMEpPHO pacnpeaesieHHbIN Nno Bcen anunHe (Hanpumep, Tpybbl), TO ypaBHOBELIEHHOCTL POTOPAa BO
BCEM AManasoHe paboymnx CKoOpoCcTe MOXeT ObITb AOCTUTHYTa briarogaps noaxoasileMy Bbibopy NonoXeHmnm
OBYX NNOCKOCTEN KOppeKLUX BOOMb OCK pOTOpa ¢ nocneayrouien banaHcMpoBKOW Ha HU3KOW CKOPOCTU Bpalle-
HUSA. ONTUManbHOe pacnonoXeHne NMOCKOCTEN KoppeKUnn, No3sonsowee 4obUTbLCH HAUMYyYLWNX YCIOBUN
aKkcnnyatauum poTopa, MOXHO onpedennTb TONbKO B pesynbTaTe 3KCcnepuMMeHTOB Had rpynnon poTopoB
OAHOro Tuna.

B 4yacTHOCTIK, pacnonoXeHne NNMOCKOCTEN KoppeKL 1 MexXxay onopamum potopa Ha pacCToOAHNN 22 Y% MeX-
OMOPHOrO PACCTOAHUA OT KaXKA oM Onopbl byaeTt onTuMarnbHbIM ANd cneayrowmx poTopoB NPoCcTon POPMBbI;

a) OQHOMPONETHbIX POTOPOB C oNnopamMn Ha KoHLax;

L) pPOTOPOB C paBHOMEPHO pacnpegeneHHon Mmaccon 6e3 3Ha4YUTENTbHbBIX KOHCOSTbHBIX YaCTeu;

C) POTOPOB C NOCTOAHHOW N3TMOHOW XKECTKOCTLIO Bana BAONb BCEW ANTNHBI;

d) pOTOPOB, Ybsl paboyvas CKOPOCTb HE UBMEHSIETCH CKavKaMu U Janeka oT BTOPOU KPUTUUECKON;

€) POTOPOB C PaBHOMEPHbLIM NN NNHENHBIM pacnpeaeneHnem aucbanaxca.

Ecnn gaHHbIn MeToa DanaHCUPOBKU He AaeT YAOBMETBOPUTENbHLIX Pe3ybTaTOB, MOXHO MPUMEHUTL
MeTod ypaBHOBeLUMBAHUA HA HU3KOW CKOPOCTU C UCTIONB3OBaHUEM TpeX NIOCKOCTEeN KoppeKkLunn — B cepein-
He poTopanHa ero KoHuax, — KakonucaHo B npunoXxeHnn B. [na ocylecTBneHUa 3Ton npoLeaypbl Heobxoamn-
MO OL€HWUTb, KaKyHo OO0 HaYanbHOro gucbanaHca cneayeTycTpaHAaTh B LLEHTPaNbHOW NMOCKOCTU KOPPEKLIUN.

7 MeTtoabl 6anaHCUPOBKN NMOKUX POTOPOB Ha BbICOKUX CKOPOCTAX BpalleHUs

7.1 O6wue nonoxeHus

OBbI4YHO rMbBKMe POTOPbI YPaBHOBELLMBAKT HAa BbICOKMX CKOPOCTSIX BpaLleHUs, OHAKO B HEKOTOPbIX Cy-
YyasaiX BO3MOXHO NpoBeAeHNUe HUIKOCKOPOCTHOW BanaHCUpoBKA C MPUMEHEHNEM COOTBETCTRYIOLMX NpoLeayp
(CM. pasaen 6).

7.2 YcTaHOBKa poTopa gna npoBegeHusa npoueaypbl 6anaHcUpoBKU

[ns npoBeaeHUsa BanaHCMpOoBKN POTOP YCTaHABNMBAKOT Ha NOALWNNHUKOBbLIE onopbl. MHoraa xenarterb-
HO BbIBUPATb 3TW OMOpPbl TAKUM 0Dpa3oMm, YTOObI NX XapaKTepUCcTUKN BbINN BIIN3KN K XapaKTepucTmkam onop
pPOTOpPa BO BPEMS €ro 3Kcnnyartauun, T. €. YTobbl BO BpeMsi banaHCUPOBKM NPOABNANNCH TE XXe MObl Korneba-
HWIA, YTO U NpK paboTe poTopa B pearibHbIX YCIOBUAX MPUMEHEHUS. 3TO NO3BOSIUT N3bexaTb He0BXoAUMOCTH
nocneayowen 6anaHcUpPOBKN PpOTOPA MNOCHEe ero yCTaHOBKM Ha MeCTe 3KCnyaTauuu.

Ecnun poTop coaepXUT KOHCOMNbHYIO Maccy, KoTopast NMpu 0BbIYHBIX YCIIOBUSIX SKCNNyaTaumum UMeeT Ono-
Py, ANS1 orpaHn4eHns ero npornda Bo BpeMs UCMbITaHUA MOXKET ObITb MCNOSb30BaH ONMOPHbLINA MOALLNMTHUK.

Ecnu poTop coaepXXUT KOHCOMbHYHO Maccy, He MMEIOLLYIO Onopbl B 0OLIYHBIX YCIOBUSAX SKCMyaTaLun,
cneayeT BO BPEMS UCTIbITAHUN TAKKE OCTaBUTL ee B 6e30MoOpHOM COCTOSIHUW. TeM He MeHee, ONOPHbIA NoALLINMN-
HUK MOXeT NoTpeboBaTbhCA Ha paHHe cTagun banaHcMpoBKKN ANs obecnevyeHnsa 6e3onacHoro BpawleHmns poTo-

10



[OCT 31320—2006

pa Ha akcnnyaTauuoHHOW UMK NMOBLILLEHHOW CKOPOCTU, Koraa 3N1eMeHThl poTopa 3aHUMMaroT CBOU NOCTOAHHBbIE
NONOXeHUS.

YcTaHaBnmMBaeMble gaTynKiA AOMKHBI obecrnevnBaTb U3MepeHune Budbpauunn Bana, nogLwmnmnHUKOBOKW OMo-
Dbl UMW CUN B NoAWwnnHuKe. MiamepuTtenbHaa cuctema gormkHa obecneumnBaTh U3MepeHne CoOCTaBNSAOLWEN CUT-
Hana Ha YacTtoTe BpalleHust. PesynbTaThl 3TUX U3MEPEHNN MOTYT ObITb BbipaXkeHbl Yepes aMmnnuTtyay n gasy
M KOCUHYCHYIO U CUHYCHYIO COCTaBNA0LLME rapMOHUKU HA YacToTe BpalleHUda, CUHXPOHU30BaHHOU conpee-
NeHHbIM YIrNOBbLIM MOMoXeHNeM poTopa.

B HekoTopbIX cnyvyadax MOXHO ycTaHaBNMBaTb B 04HOW NNOCKOCTM ABa AaTyuka nod yrnom 90° apyrk gpy-
ry anga obecnevyeHns paspelieHnUsa nonepevHon smMbpaunm nnu cunel (ganee — Budpaunsa), obbIMHO BEPTU-
KanbHOW 1 TOPU3OHTalNbHOW, KOrga 3To Heobxoanumo.

daT4ynk ncnctema ero KpenneHus He A0MMKHbl UMETb Pe30HaHCOB, CNOCODHLIX CYLLIECTBEHHBLIM 0Dpa3oMm
NOBMUATL Ha pe3ynbTaT U3MepeHnsa BUdpaLnm B npeaenax gmanasoHa 4actoT ObanaHCUpoBKN.

[Mpn 0BpaboTKe BbIXOAHOTO cUrHana gatdymka gomkHbl ObITb BblAeMeHbl COCTaBNsAOWasa BUOpaLnmn, CUH-
XPOHHaA ¢ ABWXKEHUEM poTopa 1 obycnoBneHHasa ero gucbanaHcoM, HU3KOCKOPOCTHLIE DUEHUA U apyrme
cocTaBndoLme BnopaLnun.

[TpuBoA poTopa He AOMKEH BNMUATL Ha ero Bubpauuio 1 cosgaBaTtb AONONHUATENbHLIA gncbanaHc. Ecnn
ancdbanaHc, cosgaBaemMbln NPUBOAOM, U3BECTEH, OH AOIMKEH BbiTb KOMMEHCUPOBAH NPy U3amepeHnn Budbpavmnn.

[TpunmeyaHwue— [OnsaoueHkn aucbanaHca, BHOCUMOIo NPUBOAOM, MOXHO MCNONb30BaTh Npoueaypy MHANLU-
poeaHnsa no [ OCT NCO 1940-2.

7.3 Tpoueaypa G — banaHcupoBKa Ha HECKONMbKUX CKOPOCTAX BpaLlleHUA

B HacTosiweM nogpasaene yctaHOBNEHbl OCHOBLI BBICOKOCKOPOCTHOW DanaHCUpOBKA B CAMOM MNPOCTOM
BUAE. YpaBHOBELUMBAHUASA pOTOopa AOCTUraloT Ha OCHOBE aHanusa Mo konebaHun v nocnegoBaTeslbHOW
DanaHCUPOBKM Ha pa3HbIX CKOPOCTSIX, BbIDUpaeMbIX A40CTATOYHO DNU3KMMIN K KOUTUYECKUM CKOPOCTSM poTopa
B npegenax pabo4yero ananasoHa ckopocTen BpalleHumsi. Kpome Toro, pekoMmeHayeTcs NpoBoanTL banaHcu-
POBKY TakXe Ha MakCMManbHO A0NYCTUMOW UCNbIiTaTeNnbHON ckopocTu. CyTb MeTo4a COCTOUT B NnocregoBa-
TeNbHOM YyCTpaHeHUM aucbanaHca Ang KaXaon mMoAbl B npegenax pabodero gnanasoHa cCKOpocTen U B
OKOH4YaTeNbHOU OanaHCUpPOBKeE ANS yCTpaHeHusa aucbanaHcoB ocTaBlUMXCA (Donee BLICOKMX) MOA Ha
MaKcUMarnbHOMW DanaHCUMPOBOYHOM CKOPOCTN.

OBObIYHO AaHHBIM MeTod NpeanonaraeT UCNONb30BaHWUE KOMMNbIOTEPHLIX NPOrpaMm, peanunsyroLinx aBTo-
MaTU3UPOBAHHbIE NMpoLeaypbl pacyeTa, Hanpumep Ha OCHOBe KO3 duuneHTOB BNusiHus. B Hanbdbonee npo-
CTOM BapuaHTe UCNOMNb30oBaHUE KOMMbIOTEPA B cUCTEMe DanaHCUPOBKM MO3BONSAET 0ONerynTb onepartopy
BbINONHEHMEe TakKuX onepauunn, Kak BeldUuTaHue BeKTopoB (CM. 7.3.2.5,7.3.2.91n7.3.2.10).

Ecnu KosPuUneHTbl BNUAHNA M3BECTHLI 3apaHee N UX 3Ha4YeHUs BBedeHbl B KOMMLIOTEP, 3TO MOXeT
n3baBUTbL OT HEODXOAMMOCTU NPOoBeAeHUA UCMBbITAHMA, CBA3AHHLIX C YCTaHOBKOW NPobHLIX Macc. [Npun bna-
FONPUATHBIX ODOCTOATENLCTBAX UIMEPEHUS BUDpaLIMK, ABNAOLENCH OTKNMKOM Ha gncbanaHc, MoryT ObITh Npo-
BedeHbl Ha pa3HbIX CKOPOCTAX BpalleHWs 3a 0AWH NyCK poTopa, a He 3a HECKOJTIbKO MYCKOB AN KaXX40W CKOPOCTU
oTAeNbHO. Taknm obpasom, pacyeT HeoOXOANMBIX KOPPEKTUPYIOLLMX MacC MOXeT ObITb BbINOMHEH HA OCHOBE
OAaHHbIX, MONYyYeHHbIX NP OAHOM NMycKe.

Bce pesynbTaTthl U3SMepeHus Bubpauunun, paccmaTpmBaemMble B HAaCTOALLEM pa3aene, OTHOCATCS K COCTaB-
nsawoLwen cbopoTHON YacTOTHI.

7.3.1 HavyanbHada 6anaHCcUpOBKa Ha HU3KOWU CKOPOCTU

[1o npoBeaeHns BbICOKOCKOPOCTHOW BanaHCMPOBKN peKOMEeHAYEeTCHA YPaBHOBECUTL POTOP HA HU3KOW CKO-
POCTU BpaLleHUs, Koraa He cKasbiBaeTCH BNUsiHUE MoaanbHbIX AncbanaHcos. B yacTHOCTH, 37O Lenecoobpas-
HO, KOorga C MOBbILLEHMEM CKOPOCTU BpalleHUsl cyllecTBeHHOe BO3AeNCTBME anucbanaHca Ha poTop byaer
NMMEeTb MECTO TOJSIbKO Ha NepBoOn Kputndeckoun ckopocTin. OgHako gaHHbIK 3Tan He siBnsieTcsa 0bs13aTenbHbIM, U
npoueaypy 6anaHCcMpoBKM MOXHO HavaTb cpasy c 7.3.2.

[TpnmeyaHune— banaHcMpoBKa HA HU3KOW CKOPOCTU MOXKET NO3BONUTL M3bexaTb HEOBXOAMMOCTU OKOHYa-
TeNbHOW BanaHCUPOBKM MO OCTaBWMMCSH (bonee BbICOKMM) mogam, onucaHHon B 7.3.2.11.

7.3.2 OnucaHue npouenypbl

B onuceiBaemMon npoueaype NocKoCTU KOpPeKLUUN AOTMKHBI ObITh BeIOpaHbl MCXoad U3 popM COOTBET-
CTBYHOLLMX MO KonebaHnn (CM. pasaené).

7.3.2.1 OcyLlWecTBNAIOT NYCK pOTOpa Ha HEKOTOPOW cornacoBaHHOU HU3KOW CKOPOCTU (MU CKOPOCTAX)
BpaLleHUs1, YTOObl YCTPaHUTb BpeMeHHbIN Npornd. Ecnn ncnonb3yoT gaTynky, nos3Bonstowme onpeaensTts
NonoXeHne Bana, cneayeT BblAeNMUTb OCTaBLUMECS NOBTOPSAOLMECH HN3KOYACTOTHLIE BUEHUS, ANl TOro YTO-
Obl, NP HEOOXOANMOCTU, BbIYECTb X B BEKTOPHON hopMe U3 pe3ynbTaToB NocneayoLwmnx nsmepeHnii Bubpa-
LI Bana Ha BCeX CKOPOCTAX ODanaHCUPOBKX.
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7.3.2.2 OcCylecTBNAOT NMYCK poTOpa Ha HEKOTOPOW Be3onacHOW CKOPOCTU BONU3N NEPBON KPUTNYECKOM
CKOPOCTM U3rMOHLIX KoNebaHun. OTa CKOpPOCTb byaeT HasbIiBaTbCS NepBo banaHCUPOBOYHOU CKOPOCTHLIO.

3annceiBaloT CUTHaANbLI BUOpaL K B YCTAHOBUBLLEMCH peXnme paboThl. [pexae YeM npucTynTb K obpa-
DOTKe AaHHbIX, BaXXHO ybeanTbCslt B UX NOBTOpAeMOCTU. Ona 9Toro MoXeT notpedoBaTbCA NpoBedeHue
HEeCKONbKUX MYyCKOB.

7.3.2.3 YcTaHaBnuMBatoT Ha poTop HAabop NPOoOHLIX Macc, KOTopble ACMKHBLI ObITb BLIOpaHbI U pasmelle-
Hbl BAOSIb OCU pOTOpa TakuM obpasom, UToObl Bbi3BaTb 3HAYUTENbHbIE U3MEHEHUS BUDpaLMM Ha NepBONn
banaHCUPOBOYHOMN CKOPOCTH.

EcnnbanaHCcUpoBKY Ha HU3KOW CKOPOCTU BpallleHUS He NPoBoAUNN, HAbop NPOOHBIX MAacC COCTOUT ODbIY-
HO TONbKO U3 OAHOMN MaccChl, KOTOPYHO ANd poTopa, ONMU3KOro K CUMMETPUYHOMY C LIEHTPOM CUMMETPUN B cepe-
OuVHe npornerta, pasMeLllatoT BONM3n cepeanHbl Nporerta poTopa.

Ecnun npeaBapuTenbHO bbina npoBeaeHa banaHCcUpoBKa Ha HU3KOM CKOPOCTU, NPobHbIE Macchl 0ObIYHO
pasmMeLllaoT B TpeX pasnnYHbIX MNIOCKOCTAX KOppeKunn. B 3TOM criydyae COOTHOLWLEHUE MeXay MaccamMun BblOU-
paloT Takmm obpasom, YTOObI AOCTUTHYTas YypaBHOBELWIEHHOCTb Ha HU3KOW CKOPOCTU BpalleHuUs (ypaBHOBE-
LLIEHHOCTb XXEeCTKOro poTopa) He ObiNa HapyLleHa.

7.3.2.4 OcylWecTBNAIT NYCK pOoTOPa Ha TOU Xe CKOPOCTU U B TOM Xe peXume, UTO yKkasaHbl B 7.3.2.2, U
3anuncbiBaloT HOBbIE pe3ynbTaThl U3MepeHnA BUOpaLmnn.

7/.3.2.5 Ha ocHOBe U3MeHeHUN BeKTOPOB, NMONyYeHHbIX B pesynbTate nsmepeHun no 7.3.2.2 1 7.3.2.4,
onpeaensitoT BNMsiHME Habopa NpobHbIX Macc Ha NepBon DaNaHCUPOBOYHON CKOPOCTU, MOCE Yero paccHunThbl-
BAIOT 3HAYEHUE U YINOBOE NOMOXKEHNE KOPPEKTUPYIOLLIMX MacC, MO3BONMSAOLWNX YCTPaHUTL BNUAHUE gncbanaH-
ca Ha nepBoKX BanaHCMPOBOYHON CKOPOCTU. YCTaHaBMUBAOT 3TN Macchl.

[TpumevyaHwmns

1 B npunoxeHnn G gaH rpapunieckmum npumMmep BEKTOPHOIo BbIMUTAHUSA, NCNONb3YEMOIro Npu pacyeTax KOPPEKTU-
PYOLNX MaccC.

2 B BbllweonncaHHOM Npoueaype npeanonaranock, YTo BIIMSHUE HA Pe3ynbTaTtbl U3MEPEHNN AncbanaHcoB Apyrmx
MO HE3HAYNTENBHO UIN YCTPAaHEHO NPUHATUEM COOTBETCTBYIOLLUX MEP.

[Tocne BLINOMHEHUA YKaszaHHOM nocneaoBaTensHOCTU AENCTBUX BUDOpaLuna (UNK LeHTPpobeXHbIe CUnbl)
pOTOpPaNpUeroBpalleHNM Ha BCeX CKOPOCTAX BMNIOTL A0 NEPBOU KPUTUYECKON U Ha caMON NePBOU KPUTUNYECKON
CKOPOCTW A0MKHA HaXoAWUTbCA B YCTAHOBMEHHbIX Npedenax. ECnn aTo He BeINONHAETCH, cneayeT bonee TO4HO
onpeaennTb U YCTaHOBUTL KOPPEKTUpyoLme Mmacchl U NOBTOPUTL Npoueaypel 7.3.2.2—7.3.2.5 Ha Apyrou
0anaHCUPOBOYHOWU CKOPOCTWU, BO3MOXHO Oonee ONMU3KOW K NEPBON KPUTUYECKON CKOPOCTU W3TMOHLIX
konebaHun.

7.3.2.6 OcCyllecTBNAOT NYCK poTOpa Ha HEKOTOPOU Be3onacHOM CKOPOCTU BONMU3N BTOPON KPUTUYECKOU
CKOPOCTU U3TMOHBIX KonebaHun. 31a CKOPOCTb ByaeT cHUTaTbLCH BTOPOU BanaHCUpOBOYHOWU CKOPOCTLIO. [po-
BOAOSAT U3MepeHUd BUbpaunm Ha AaHHON CKOPOCTU B YCTAaHOBUBLUEMCS PEXUME BpalleHUsi poTopa.

7.3.2.7 YcTaHaBnuMBaloT Ha poTope Habop NpobHbIX Macc, 3HaYeHUe N1 MecTO pasMeLleHNs KOTOPbIX
BOOMb OCU pOTOPa A0MKHbI ObITb BbIOpaHbl TAaKMM 0Opa3oM, UTODLI BbI3BaTb AOCTAaTOUYHbIE U3MEHEHUSs BUDpa-
LI Ha BTOPOU DanaHCUPOBOYHOW CKOPOCTM N HE OKAa3bIBaThb B TO e BPeMS] CYLLIECTBEHHOIO BITUSIHNUS Ha Nep-
BYIO MOAY W3rMOHbIX KonebaHun KU, ecnm HeobXoaAMMO, YPaBHOBELLEHHOCTb POTOpPAa Ha HU3KOW CKOPOCTU
BpalleHn4.

7.3.2.8 OCyLWecCTBNAIOT 3anycK poTopa Ha TOWU XKe CKOPOCTU, YTo U B 7.3.2.6, 1 nonyyaloT pesynbTaThl
HOBbIX N3MepEeHNA BUDpaLnn.

7.3.2.9 Ha ocHOBe U3MeHeHUN BEKTOPOB, NOMyYeHHbIX B pesynbTate nusmepeHun no 7.3.2.6 n 7.3.2.8,
onpeaendaroT BNUsiHUE Habopa NpobHLIX Macc Ha BTOPOW BanaHCUMPOBOYHOW CKOPOCTU AN AaHHOro Habopa
NPOoOHBLIX Macc. Icnonb3yoT 3TU pacyeThl ANs BeIYUCNIEHUA Habopa KOPPEKTUPYIOLLMX Macc, KOTOPLIE AOKHbI
YCTPaAHWUTL BNUAHWUE ancdanaHca Ha BTOpon DanaHCUPOBOYHON CKOPOCTU. YCTaHaBNMUBaOT 3TU MaccChl.

[Tocne 3Toro BMbpavumng Ha BCeX CKOPOCTAX BpaLleHNd poTopa BNoTh 40 BTOPOUN KPUTUYECKON CKOPOCTH
N3rMbHbIX KonebaHn AonkHa HaxoauTbes B npeaenax gonycka. Ecnu atoro He npoucxoauTt, bonee TOYHO
onpeaendawT W yCTaHaBNMUBAKOT KOPPEKTUPYIoLWMe MaccChbl UMK MOBTOPSAT Npoueaypbl, onuUcaHHble B
7.3.2.6—7.3.2.9, Ha banaHCUPOBOYHOW CKOPOCTH, BO3IMOXHO Donee BMM3KoU KO BTOPON KPUTUYECKOU CKOPOCTH
N3rMOHBIX KonebaHun (cM. npumMmedaHnsi K 7.3.2.5).

7.3.2.10 TloBTOpSAOT N0 ovepean BhilLenepeYncneHHble npoueaypbl Ha 6anaHCUpOBOYUHBIX CKOPOCTSX
BOTN3U KaXXO0W KPUTUHECKON CKOPOCTU POTOPa B Npedenax AonyCcTUMOro aManasoHa 4acTtoT BpalweHns. Kax-
OblA HOBLIN HABOP NPOBHLIX MAcC BbIDUPAOT Takum 0bpasoMm, YTODbI OH OKasbiBasl 3Ha4YUTeNIbHOE BNUAHUE Ha
COOTBETCTBYHOLLYIO MOAy KonedbaHun, HO He oOKasblBamn BAUSAHUA HA YyXKe OOCTUTHYTYHO YPaBHOBELLIEHHOCTL
poTOpa Ha bonee HU3KNX CKOPOCTAX BpalleHus. Heobxogmnmoe pacnpegeneHne npodHbIX Macc MOXKET ObITh
NoNy4YyeHo Ha OCHOBE 3KCMEPUMEHTOB UMW XKe B pe3ynbTaTe YNCNOBbLIX pacyeToB C UCMONTIb3OBaHMEM MaTeMaTU-
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Yyeckon moadenun. [ins Kakaoro crnydvasl paccHUThIBaOT U yCTaHaBNMBaOT HAabop KOpPeKTUpYoLWnx Macce. Kax-
Obln  Habop KOPPEKTUPYIOLLIUX MacC [OOIMKEeH KOMMEeHCUpoBaTb AucbanaHC Ha COOTBETCTBYHOLIEN
banaHCMpPOBOYHOWN CKOPOCTMN.

7.3.2.11 Ecnn nocne ycTaHOBKU KOPPEKTUPYHOLKUX Macc Ansl Bcex DanaHCUpOBOYHBLIX CKOPOCTEN B
npeaenaxakennyaTtaunuoHHOro AnanasoHa ckopocTen byaeTt HabnoaaTses NOBbILLEHHAad BUOpaLuuma, npoLeay-
pa, onucaHHaa B 7.3.2.9, gonxHa bbITb NOBTOpEHA Ha DaNaHCUPOBOYHOMN CKOPOCTK, BOIMOXHO Bonee 6N13KoN
K MakcumarnbHO 4ONYyCTUMOW UCMbITaTeNMbHOW CKOPOCTU. B AaHHOM criydae MOXeT okasaTbCs HEBLINOTHUMbIM
BbISIBUTb BNUSAHWUE OCTaBLUMXCS (DoNnee BbICOKUX) COCTaBMALIMX MoaanbHOro aucbanaHca Ha BpalleHue
poTopa BONMN3U COOTBETCTBYHOLLIUX KPUTUYECKUX CKOPOCTEN N3MMOHBIX KonebaHWNA.

[TpyumevyaHNH

1 [Ans poTOPOB HEKOTOPLIX TUMOB, HANPUMEP POTOPOB TYPOUH NN reHepaTopoOB, LeNnecoobpasHo NPOBOAUTL TOSb-
KO npeaBapuTernbHyo DanaHcupoBKy BOIN3N KPUTUYECKNX CKOPOCTEN, MO3BONMAIOLLYIO pa30orHaTb POTOp A0 ero paboven
NN MakCMmMarnbHOWU CKOPOCTU, HA KOTOPOWU AeTanu potopa 3aumMyT CBOE NOCTOAHHOE nonoxeHne. MoxeT okaszaTtbCs, UTO
OTAENbHbIE POTOPLI 6e30NacHO NPOXOAAT HEKOTOPbLIE (MU BCE) KPUTUYECKME CKOPOCTU BpaLLeHNs Be3 NnpoBeaeHUSA NPoLe-
aypbl banaHcnpoBKkK. B Taknx cny4vasx unMcno nyckos, TpedbyemblX Ansa onpeaenennst KosdPUuneHTOB BITUSAHUS, MOXET
ObITb COKpaLLEHO.

2 Cneayet OTMETUTL, YTO BbILLEONUCAHHbIN METOA NpeanonaraeTt Hann4vne NMHENHON 3aBUCUMOCTU MEXAY BEKTO-
pamu gucbananca v snbpaumn. B oTAENbHbBIX CNy4asX 3TO YCITOBUE MOXET HE BbIMNOMNMHATBLCH, HANPUMEP, Koraa HavarnbHbIN
ancbanaHc OYeHb BENUK, a POTOP ONUPaeTCs Ha NOALWUMHUKNA CKONbXEHUSA. B CBA3MU € 3TUM MOTyT NoTpeboBaThCH MNOBTOP-
Hble onpeaeneHns Ko PUUMEHTOB BITUSAHUSA, KOrga BUOpaUns Unu CUnbl yMEHbLLATCA NOCNE npeaBapuTenbHOn banan-
CUPOBKMN.

3 WManoxeHHas npoueaypa BbICOKOCKOPOCTHOM BanaHCUpPOBKKU gaHa B yNpoLeHHOM Buae. B yacTHOCTH, npeanona-
ranochb, YTO KPUTUHECKME CKOPOCTU BPALLEHUA Pa3HECEHbI APYr OT Apyra 40CTaTOYHO WNPOKO, TAK YTO pe3ynbTarbl NU3Me-
peHnn BUbpaunm Ha BanaHCUPOBOYHbLIX CKOPOCTAX 0OYCNOBNEHLI, B OCHOBHOM, MOAOW KONEbaHMN Ha COOTBETCTBYIOLLLEN
KPUTUYECKOWN CKOPOCTU. ECnn agBe KPpUTUHECKNE CKOPOCTU pacnonoXerHbl BrnM3Ko Apyr K Apyry, 310 MOXeT notpeboBaTb
NCMONbL30BaHUS Bonee CrnoXHbIX npoueayp (onucaHme KOTOPbIX BbIXOAWUT 3a paMKM AaHHOIO ynpoLlEeHHOro aHanmaa),
NO3BONSAIOLWMX pa3genutb COCTaABNAIOWME BUDpaALMKN, OTHOCALMECSH K Pa3HbIM MOAAM.

4 [nsa mawunH ¢ 0CEBON CUMMETPUEN ONOp Kaxkaas moaa (CMm. pucyHokK 1) byaeT pacnagatbCs Ha ABE MOAbl, 4acTo
CXOXen hopmMbl, C pe30HaAaHCaMU, NPOABMAIOWLMMUCA HA Pa3HbIX CKOPOCTAX. YMeHblueHne gucbananca ans ogHon moabl
YyacTo byaeT Bbl3biBaTh YMEHbLIEHWE AncHananca n ans Apyron moasbl, Npyv 3ToMm oTnagaet HeobxoanMMoCcTb NPOBOAUTD
DanaHCUpOBKY ANS KaXA0W TAakOW MOAbI MO OTAENBbHOCTN.

7.4 Mpoueanypa H — banaHcupoBKa Ha paboyeil CKOPOCTU

HekoTopble rmdkue poTopsl, 40 AOCTUXKEHUA pabove CKOPOCTU NPOXoAdaLLe O0AHY UMM HECKOMBKO KPUT K-
YECKUX CKOPOCTEN BpalLleHUA, MOTYT, B OnpeaeneHHbIX YCoBusiX, ObiTb YpaBHOBELLEHLI C UCMNOMb30BaAHUEM
TONBKO 0AHON DanaHCUPOBOYHOM CKOPOCTU (ODBLIYHO 3TO paboyvasi CKOPOCTb MallUHbI). K TakMM poTopam He
OTHOCATCH POTOPLI, KpUTUYECKasi CKOPOCTb KOTOPLIX DNn3Ka K paboven, a Takke poTophbl, BXoAsiLMe B COCTaB
BanonposoaoB. B obuiem cnyvyae poTophl, ypaBHOBELUMBAEMbIE TOMNbKO HA paboyen CKOPOCTU, AOMKHbI YA0B-
NeTBOPATb, KAK MUHUMYM, OAHOMY U3 cneayoLlWw X YCNoBUN:

a) pasroH BMNOTb 40 3KCnnyaTaLUuOHHOM CKOPOCTU 1 BbIOEr MPoUCXoasAT HACTOMbKO ObICTPO, YTO aMMIIu-
TyAa BUOpaLnmM Ha KPUTUYECKUX CKOPOCTAX He ycreBaeT BbINTU 3a A0oNMyCTUMbIe Npeaenbl;

b) cuctema obnagaet 4OCTaTOMHO BLICOKUM AeMNpUpoBaHUEM, MO3BOMAIOLWNM yAepXKNBaTb BUDpaLnto
Ha KPUTNYECKUX CKOPOCTAX B AONYCTUMbIX Npeaenax;

C) onopa poTopa CKOHCTPYMpPOBAaHAa Tak, UTODLI U3DeXaThb HexXenaTenbHOW BUbpaLuu;
d) BbICOKMW YPOBEHb BUBPAaLIMN HA KPUTUHECKUX CKOPOCTSX SIBNAETCH NPUEMNEMbIM;

e) pOoTOop OCHOBHYIO YacTb BpEMEHU BpaLlaeTcs Ha paboyvein CKOPOCTU, Tak YTO UHBIMU HEXenaTenbHbI-
MW YCMOBUAMMN €ro paboThl NpK pasroHe/Bbibere MOXXHO NpeHebpeysb.

Ecnu ana poTopa BbINOMHEHO YCIOBUE C), 0OCOBEHHO BaXKHO, YTOOLI )KECTKOCTb CNopbl banaHCUPOBOYHO-
ro cTaHKa bblna 6111M3Ka K XKeCTKOCTM ONopbl pOTOpa B MalLUUHE, rAe OH ACIMKEH ObITb YCTAaHOBMNEH, A1 TOM0 UTO-
Obl Npy BpaLleHWUn Ha pabovein CKopOoCTU NMPOSIBASANNCE Te Xe Npeobnagarmuine moabl Bubpawunn.

CnenyeTt obpaTuTb BHUMaHNE Ha pasMelLLeHne KOPPEeKTUPYIOLLUX Macc BAOMNb ocn poTopa. IHoraa aoc-
TaTOYHO ABYX NSIOCKOCTEN KoppeKLunn. Mpn aTom ocTaTouHbin agncbanaHc Ha HU3LWKUX Moaax byaeT MUHUMAaTb-
HbIM, YTO MO3BONUAT YMEHbLLUUTb BUOPAaL Mo NPKY MPOXOXAEHNUU YacTOThl BpallleHUs poTopa Yepes KpuTuyeckme
CKOPOCTN.

7.5 lNpoueaypal — banaHcupoBKa Ha PUKCUPOBAHHOU CKOPOCTU
7.5.1 O0OLwWune nonoxeHus

B HacTosAwem nogpasgernie pacCMOTPEeHbl POTOPbLI, KOHCTPYKLMSA KOTOPbLIX MO3BOSIAET OrpaHnYUTbLCS
OanaHcnMpoBKOM MO0 Ha HU3KOM CKOPOCTU, NMMOO Ha BBICOKOW CKOPOCTU BpallieHns. Takne poTopbl coaepKaT

13



[OCT 31320—2006

OAWNH NN HECKOMNbKO 3NEMEHTOB, KOTOPbIE CneayeT paccMmaTpuBaTth NMOO Kak rndkmne, nMbdo Kak rmbKo 3aKkper-
NeHHble, Tak YTo AncbanaHc cUCTEMbl MOXET N3MEHATLCS C UBMEHEHWUEM CKOPOCTH.

[aHHble pOoTOPLI MOTYT ObITh NOAPAa3AeNeHbl Ha ABE KaTEeropuun:

a) poTopbl, AucbanaHc KOTOPbIX U3MEHSETCH CO CKOPOCTbIO HEMPEPLIBHO, HANPUMEP BEHTUMATOPLI C
PDE3UHOBLIMW NOMACTAMM;

b) poTopbl, AMcCHanaHc KOTOPbLIX UBMEHAETCH 0 HEKOTOPOM YaCTOThI BpalLLlEHUS, a 3aTEM, NPpU ee NPeEBbI-
LLIEHWNWN, COXPaHSETCHA MOCTOAHHBIM, HAaNpUMep POoTOPbI 0AHOMAa3HBIX aCUHXPOHHBLIX 3NeKTpoaBUraTenein ¢ LieH-
TPOOEXKHBIM MYCKOBLIM BbIKHOUaTENEM.

7.5.2 OnucaHue npoueaypbl

MHoraa poTtopbl AaHHOMo TUna MOryT ObiTh YpaBHOBELLEHbI C MOMOLLLIO NPOTUBOBECOB, 0bNagarolmnx
aHanorn4yHbIMM Xxapakrepuctukamu. Ecnm tTakoe HEBO3IMOXHO, HEOBX0AMMO BOCMONL30BaTbLCH CneayroWwmnMmn
npoueaypamMu.

PoTopbl Kateropmnun a) A0mKHbI ObITb YpaBHOBELLEHbI HA BanaHCUPOBOYHLIX CTaHKaxX Ha TOW CKOPOCTH,
ONs1 KOTOPOW YCTAaHOBMNEHO TpeboBaHMeE K ypaBHOBELIEHHOCTU poTOpAa.

PoTopbl Kateropun b) gormkHbl ObITb YpaBHOBELLEHBI HA CKOPOCTU, NPEBLILLAKLLEN Ty, NOCNE KOTOPOW
npekpawaeTcd nameHeHne aucbanaxca.

[TpnmeyaHune—BnuaHne rubknx 3NeMeHTOB MOXHO CBECTU A0 MMHUMYMA MPU NMPOEKTUPOBaAHUN POoTOpPA,
NPaBUIbHO paccyYnTaB UX pasMelleHne Ha poTope, HO He0bXoaAMMO UMETL B BUAY, UTO ANS POTOPOB AAHHOIO Kacca BO3-
MOXHO AOCTUXXEHNE YPABHOBELWEHHOCTU TONBKO HA OAHOW CKOPOCTU UIN B OTPAHNYEHHOM ANana3oHe CKOPOCTEMN.

8 KpuTepuum oueHKM KavyecTBa OanaHCUNPOBKMN

8.1 Bbibop Kputepua

Kputepun oueHKU KavecTBa BanaHCUPOBKM Bblpa)XatoT NMbdo Yepes npeaernbHble 3HaveHUsa BUbpaLnn,
nnbo Yepes AoNyCcTUMbIe 3HAYEHUSI OCTaTOUHOro ancbanaHca.

B ycnoBuax npousBoACTBa OLEHKY KavyecTBa BanaHCUpOBKN MTMOKMX pOTOPOB ODbIMHO OCYLLECTBSAOT,
yCTaHaBNMBad poTop Ha banaHCUPOBOYHOM CTaHKE UMK UCMbITaTENMbHOM CTEHE Ha ONopbl, COOTBETCTRYHOLLME
YCITOBUSIM YCTAHOBKM poTOopa npu akennyataunm (cm. 8.2.4), n namepast 000pOTHYHO COCTaBNSAOLLYHO BUOpaLmn
noALMNHUKOBBLIX ONop UNn Bana. [lJaHHbln MeToa onucaH B 8.2.

MeTon onpeageneHnsa octaTouHoro gucbanaHca onucaH B 8.3. [lns poTopoB, ypaBHOBELLMBAEMbIX HA
HU3KNX CKOPOCTSIX BpawleHua (npoueaypbl A — F), AaHHbIM METO4 MOXET ObITh peanin3oBaH 6e3 NCMonb30oBa-
HUAS BBICOKOCKOPOCTHBIX DanaHCMPOBOYHbBIX CTAHKOB.

NHorga Ha oCHOBe aKcnepuMeHTanbHbIX AaHHbLIX MOXHO YCTAHOBUTE KPUTEPUU NPUEMKU POTOPOB NPY
banaHcuUpoBKe Ha 00opyaOBaHUN, rAe YyCNoBUA paboThl poTopa CYLECTBEHHO OTNUYAOTCS OT UMEIOLLUXCS NMPU
aKkcnnyaTtauuum (Mo XxapakTepuctukam onop.l, BAUAHUIO NpUcoeanHeHHbIX BanoB U Mp. ).

B psiae AOKYMEHTOB HOPMaTUBHOIO XapaKkTepa yCTaHOBMNEHbI NpeAenbHO A0NYCTUMbIE 3HaYeHUS BUDpa-
LM MaLnH C TMOKUMUN POTOPaMK, YTO, 0AHAKO, HE NO3BONMAET HA UX OCHOBE OHO3HAYHO onpeaennTb KpUTepun
MPUEMKN CaMUX POTOPOB, MOCKONbKY, Kak NpaBno, HE CYLLLIECTBYET NPOCTOW CBA3U MeXay AncbanaHCcoM poTo-
pa 1 Bnbpaumnen paboTtatoLllen mallHbl. Ha amnnutyay Bubpaumn okasbiBaeT BNUAHUE MHOXECTBO PaKTOPOB,
TaKMX Kak Macca Kkopnyca MallnHbl U OCHOBAHUS, )KECTKOCTbL onop N yHAaMeHTa, 6NM30CTb pabo4vein CKOPOCTU
K pasNMYHbIM pe30HaHCHbIM YacToTaM, a Takke XapaKTepuUcTukm aeMmnupoBaHus (CM., Hanpumep, [2]).

8.2 lNpepenbHble 3Ha4YeHUA BUOpaLum Npu ycTaHOBKe Ha 6anaHCUpoOBOYHOM 000pyaAOBaHUN

Ecnn okoH4YaTenbHoe cyXaeHue o0 ypaBHOBELUEHHOCTWU BBLIHOCAT Ha OCHOBE aHanusa Bubpauuw,
npeaenbHble 3Ha4YeHUA BUOpaLum ycTaHaBNMBAKOT U3 pacyeTa, UTo Ha MecTe akcnnyaTauum Bubdbpauuns potopa
TaKke dyaeT HaXoaUTLCS B Npeaenax aonycka.

Mexay Budbpavumnen, uamepeHHon Ha banaHcUpoBOYHOM O0OCPYAOBaAHUN, U TOW, YTO NOMyYEeHa Ha MeCTe
akcnnyaTaunm MmalwnHbl, CYyLLeCTBYET CNOXHAsA 3aBUCUMOCTb, onpegensemMas MHorMmun paktopamm. O0bIYHO
NMPUEMKY MallMHbl OCYLECTBAAOT Ha OCHOBaHMKM BUOpauuoHHbIX KputepueB (cm. TOCT NCO 7919-1,
[OCT CO 10816-1 n apyrme ctaHgapTbl HA KOHTPOMb BUBPaLMOHHOIO COCTOAHUA MaLLWH pasHbIX BUAOB). B
OONbLUMHCTBE CNy4YaeB 3TY 3aBUCUMOCTb YCTaHABNMUBAKOT A4NA MaLUWH KOHKPETHbLIX BUOOB HA OCHOBAHUM OMbITa
DanaHCUPOBKN TUMUYHBIX POTOPOB Ha oAHOTUNHOM 0bopyaoBaHUW. [1py HANUYKMK TAKOro OnbiTa erc cneayeT
NCMONb30BaTh AN onpegeneHns AonyctumMon subpaunmn Ha 6anaHcUMpoBo4YHOM 0bopyaoBaHMA. Ecnn Takon
OMNbIT OTCYTCTBYET (Hanpumep, B cny4vae HOBOro OanaHCUMPOBOYHOro 00opyaoBaHUA WM POTOPOB
NPUHUMNWaNsLHO HOBOW KOHCTPYKLUMK), cneayeT obpawaTtbCca K8.2.5.

8.2.1 OOLwWue nonoxeHun

Yncnosble 3HAYEHUS, KOTOPbLIE MOTYT ObITh NOMTyYEHbI B COOTBETCTBUN C peKOMeHAaLUAMN AAaHHOMO pas-
nena, He npegHasHa4eHbl 419 UCNOSIb30BAaHUS B Ka4eCcTBe TpeboBaHMN NpU NpUemMKe poTopoB, HO MX UCNOMNb-
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30BaHWE NO3BONSAET AOCTUYb XOPOLUUX pe3ynbTaToB DanaHCUPOBKM U NPU 3TOM MU30eXxaTb NpeabsiBNeHUs
Ype3MepPHO 3aBbILLUEHHBIX TPeboBaHUN. TEM HE MeHee, B HEKOTOPLIX 0OOCHOBAHHBIX CITy4asX MOXKET OKa3aTbCH
HeoDXoAMMBIM OTCTYMNNEHME OT AaHHbIX peKoMeHaaL .

8.2.2 Ucknw4veHusn

MawnHel cneymnanbHOro NPUMeHeHNst MOryT UMeTb OCODEHHOCTU KOHCTPYKLIUK, BNUAIOLLINE Ha e€ BUDpa-
LIMOHHbIE XapaKTepUCcTUKN.

OOHUM U3 NPUMEPOB 3TOrO ABMNAKTCS aBMALUMOHHBIE ABUraTenn 1 MallHbl Ha UX ocHOBEe. [MOCKOMNbKY
Takune AgBuratenn nNPOeKTUPYIOT C y4EeTOM MakCUManbHOro obnerdeHns Maccbl, KOHCTPYKUMS ABUraTenst u ero
NoALUMNHUKOBLIE ONOPLI SIBAAOTCS 3HAYUTENBHO Donee rmdKknuMm, Yem y oOblYHBLIX N3aeNMU NPOMBILLNEHHOro
MaLlInMHoCTpoeHus. [Ans ncknoveHnsa HexxenartenbHbiX 3pdeKToB, BhiTEKAOLWMX N3 0COBEHHOCTEN KOHCTPYK-
LA MaLIWHBI, NPUHUMAKOT cneumanbHble Mepbl, B YACTHOCTU NPOBOAAT UCNbITAHUSA, NMO3BONsOLWMe obecne-
YnTb De3onacHble YPOBHU BMOpaLMK NpU UCNONb30OBAHUMA MalLlKUHLI B COOTBETCTBUM C ee HasHavyeHnem. Ha
Takne MalluHbl pekoMeHaaunm HacTosLWero pasgena He pacnpocTpaHSAoTCS.

8.2.3 ®dakTopbl, BNUAKwLLUE Ha BUOpaLuo MaLluH

Bubpauua, NpU4nHON KOTOPON CNYXXUT AucbanaHc poTopa, noasepXeHa BIMUAHUI0 MHOTUX 0aKTOpPOB, B
YMUCIIO KOTOPBLIX BXOAAT cnocob yCTaHOBKU MaLLUHBI M BO3MOXHbIE OTKITOHEHUSI B €€ TEXHUYECKOM COCTOSIHUN.

TpeboBaHUA K BUOpaLIMX MALLNHBI, YCTAHOBMEHHLIE B TEXHUYECKUX YCITOBUSIX, PACMNPOCTPaAHATCH 0DbIY-
HO Ha BUOpaL U0 MaLLMHBI B LUMPOKOM AnanasoHe 4acToT. OTa BUbpaLnsa MOXKET ObITb pe3ynbTaTtoM AENCTBUS
MHOMOYMNCNEHHBIX MICTOYHMKOB Ha pas3HbIX YacToTax, NOSTOMY U3rOTOBUTENIO CNneayeT onpeaennts AonyCcTr-
MbI YPOBEHbL BMDOpaLnK, cOo3aaBaeMOonN TONbKO ANCbanaHcoM poTopa, Takum obpasom, YTobbl 00NN YPOBEHL
BUOpaL MM MaLllKHBI OCTaBarncs B npegenax aonycka.

8.2.4 dakKrtopbl, TpedOyoLwmne cneynanbHOro pacCMoTpeHUA

Cnepayet obpallatb ocoboe BHUMAHME Ha YPOBHWN BUDOpaLIMN U cTaTUYECKoe CMeLLeHNe B TOUKAX MUHMN-
ManbHbIX 3a30POB, HANPUMEP B MeCTax YNOTHEHWNI, NOCKOMbKY OIS HUX ONAaCHOCTb NOBpPeXaAeHA Hanbonee
BblcOKa. HeobxoaMmMo yYnThIBaTb, YTO B PEXMME 3KCnyaTaLu i dopMbl MO, a, cliegoBaTeNbHO, U YPOBHU BUD-
paLnn B TOYKaAX M3MePEeHNd, MOTYT npeTepneTb MaMeHeHnd (CM. 4.3).

EcnunpoTtopbl 00 begMHEHBI B MHOTOOMOPHbLIN BANONPOBOA CXKECTKUMU COeANHEHUSIMU (KaK, HAaNnpumep, B
napoTypObUHHBIX arperarax), To cnegyeT yYuThiBaTh pacnpegeneHne aucbanadca no BcemMmy Banonposoay (CMm.
npunoxeHue A).

8.2.5 [JonycTumMble 3Ha4YeHUA BUOpaLum Ha 6anaHCMpPOBOYHOM O6OpyaAOBaHUN

Bo3amMoXXHbI ABa crnocoba onpeaeneHns gonyctumon smbpaunm npu banaHcUpoBKe Ha BanaHCUpOBOY-
HOM 000pPYOOBaAHUN:

a) OonycTuMyro BMOpauuio noglunHUKOBOW OMOPLl paccuUnThIBAOT UCXOAS M3 3HAYEHUA AONYCTUMON
BUOpaL1M oNopbl HA MecTe 3KcnyaTauum;

b) aonycTtumyto BUbpauuno Bana onpeaensitoT Ha OCHOBaHMM AONYCTUMBIX 3Ha4YeHU BUMOpaLun1 Bana B
YCMOBUSX 3KCniyaTauunm.

A B TOM K B ApYyrom cny4yae gonyctmmoe aHaveHne sMbpauumm onpeagenstot no popmyne

Y = XK K, K>, (1)

rae Y — COOTBETCTBYloLlee A0NYyCTMMOe 3HavyeHUe cocTaBnsollen smbpaunm nognMnHUKOBOU oNopbl N
Bana Ha YacToTe BpalleHuns poTopa Ha banaHCUpoBOYHOM 0DOpPYaOBaHUN;

X — O0oNyCTUMBIN OOLLIMKA YPOBEHb BUDpaLIMX noaLLInnHUKa U Bana B NoNepeYHOM ropnu3oHTanbHOM UM
BEPTMKANLHOM HanpaBneHnn B yCNOBUSIX 3KCNNyaTaLun B pabodvemM gmanasoHe 4acToT BpalleHUs,
onpeaeneHHbIM B TEXHUYECKUX YCMOBUAX Ha NMPoAyKUUIO UMK B COOTBETCTBYHOLMX cTaHOapTax
(Hanpumep, FTOCTNCO 7919.1,TOCT UCO 10816.1);

K, — OTHOLLUeHKe 4onyCcTUMON cocTaBnsaoLLEen BUbpaL MM Ha YacToTe BpalleHus (0bycnoBrneHHon guchba-
NaHCOM) K ONMYCTUMOMY 00LLeMY YPOBH0 BUbpaLnn (Ky<1);

Ky — Ko PULNEHT npeobpasoBaHusa, onpeaenaemMbln OTANYNEM CUCTEMbBI ONMOPbI UM YCITOBUAMMN CO-
eAVNHEeHUA poTopa oT TEX, YTO UMET MeCcTo Npu akennyaTaumn. OnpeaensaoT Kak OTHOLWEeHUe U3Me-
PEHHOrO 3HAYEHUA rapMOHUKN 0OOPOTHOM YacToThl Ha banaHCUPOBOYHOM 0DOpyaACBaHUN (Ban UNU
NoALUMNHUKOBASA Ornopa) K TOMY e 3Ha4YeHUIo, NoNy4YeHHOMY ANd MallnHbI B COope Ha MecTe 3KC-
nnyaTtauum (ecnu Takme usmMepeHnsa NnpoBeCT HEBO3MOXHO, NPUHUMaOT Ky = 1);

K, — K03 puumneHT npeobpasoBaHus, onpeaensaeMbln 0TIMMUEM TOUKU U3MepeHNa BUbpauum Ha banan-
CUPOBOYHOM 0DOpPYyaAOBaAHUM OT TOW, ANSl KOTOPOW ycTaHoBNeHO 3HadveHue X. [laHHaa BenuyuHa
3aBUCWUT OT MOJarbHbIX XapakTepucTuk potopa. Ecnn Touknu nsmepeHna cosnagatT, K, = 1.

[TpumevyaHwmns
1 dopmyna (1) No3BONSAET NONYYNTb 3HAYEHUE Y B TEX Xe eanHunuax namepenus, uto n X, [ns npaktmyeckmx uenen

MOXHO OCYLLLIeCTBUTBL NpeobpasoBaHmne Y B Apyrne BENU4MHbI, Hanpumep n3 BUOPOCKOPOCTU B BUDponepemeLleHune.
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2 3Ha4eHue K, 14acTo 3aBUCUT OT HanpaBleHUs USMepeHuni.

3 Ecnn namepeHne Henb3si NPOBECTU B TOM Xe CamMOu TOYKEe, MOXHO OnpeaennTb 3Ha4YeHne Ko aHannTuyecky,
NCNONb3yA ANHAMNYECKYIO MOAENb CUCTEMbBI KPOTOP — onopar.

3HaveHns Ky 1 Ko MOTYT USMEHSITLCS B LUMPOKUX Npeaenax U 3aBUCAT OT CKOPOCTU. HekoTopble pekoMeH-
aaumm no Belbopy Ky 1 Ky AaHbl B npunoxerdnn C. 3HadeHne K, HeobxoaumMo onpeaenstb A58 KaXA0ro KOH-
KpeTHOro cny4vast otaenbHo. 3ToT K03 dULMEHT Bo3pacTaeT, ecliv KpUTUYecKkasa CKOPOCTb SIS KOHKPETHOM
CUCTEeMbI ONUpaHns poTopa coBnagaeT ¢ paboyein CKOPOCTbHo BpaLleHUs.

C npakTU4ecKomn TOYKN 3pEeHNA BaXKHO 3HaTb He 3Ha4YeHue Kaxaoro koadduumeHTa no oTAeNbHOCTH, a
3Ha4YeHne NX NponsBeaeHmns.

Heobxognumo obpaTtuTb BHUMaHUE HA TO, YTO HA KPUTUYECKUX CKOPOCTSAX BpaLLleHUs NpoOUCXoanT yeune-
HMe KonedaHMM No cooTBETCTBY WM MoaaMm. [poueaypa banaHCcUpOoBKK, Kak NpaBumio, AomkHa obecnevnTs
He TONbKO NpnemMnemyto Bbpauuto B padbovuem gnanasoHe CKopocTen, HO U NNaBHOE NPOoXoXaeHne KpUTUu4ec-
KMX YacToT, Nexawnx HKe BepxHen rpaHuubl aToro ananasoHa. Ana KpUTUYeCcKknxX CKoOpOoCTen YCTaHOBUTL
KONMMYECTBEHHBIN KPUTEPUN OCODEHHO TPYAHO, MOCKObKY NPaKTUYECKN HEBO3MOXKHO TOYHO BOCMNPOU3BECTU HA
DanaHCUPOBOYHOM 0DOOpPYyaAOBaHUN YCMNOBUS ONUpaHna poTtopa (0CODEeHHO B 4acTU XapaKTepUCTUK
aeMndgpunupoBaHmg).

Ecnn npegMeToM BHUMAaHUA ABNSIETCS AUMHAMUYECKUA NPpOornd poTopa BO BPEMSA €ro pasroHa (C TOUYKM
3PEHUS NOABMSIFOLLNXCH B HEM MEXaHUYECKUX HaNpsKeHUN NN 3a30P0B MeXy POTOPOM M CTAaTOPOM), HEODXO-
OUMO paccMaTpuBaTth nepemMelleHne COOTBETCTBYIOWMX YHACTKOB pOoTOopa Ha KPpUTUYECKMX YacToTax, Jiexa-
LLIMX HUXKE pabodein YacToThl BpalleHUs.

8.3 MpepenbHble 3HaUYeHUA ocTaToOuHOro AucbanaHca

8.3.1 OOLwWue nonoxeHus

B HacTodleM noapasaene aaHbl pekoMmeHaauum no onpeaeneHnuio gonycTMMoro octatouHoro gmcoa-
naHca Ha OCHOBe Kputepues, ycTaHoBNeHHbIX [OCT 22061. 9T pekomMeHaaL MM OCHOBaHbLI Ha ONbITe NpaKTU-
Yyeckoun paboThkl C poTopaMmM pasnUYHbIX TUMOB, U NMPU NX COBNIOAEHUN MOXKHO OXaaTh YAOBNETBOPUTENbHOM
paboThl pOTOPAa B YCNOBUAX aKCcnnyaTauun. TemMm He MeHee, B cneunarnbHbIX crydasix MOryT ObITb MPUMEHEHD
apyrue sHaveHusa gonycTMMoro octaTtouHoro aucbanaHcea.

[ns rmbknx poTopoB, YpaBHOBELUMBAEMbIX HA HU3KOW CKOPOCTU BpalleHUsl, Ka4yeCcTBO DanaHCUpOBKA
onpegensitoT nNo AoNyCTUMOMY OCTaTOUYHOMY AmMcbanaHcy, OTHECEHHOMY K YCTAHOBIEHHbLIM MIOCKOCTSM KOp-
pekunn. AnapoTopoB, ypaBHOBELLIMBAEMbIX HA BBICOKOU CKOPOCTU BpalleHUs, onpeaendatoT 4oNyCTUMbIe OCTa-
TOYHbIE MOdaribHble AncbanaHchl.

8.3.2 lNpeaenbHble 3HAYEHUA OCTAaTOUYHOro gAncbanaHca npu 6anaHcUpoBKe Ha HU3KOWU CKOPOCTU
BpaleHus

OcTaTouHbIM ancbanaHc Ndoro potTopa B coope He ACMKEH NpeBbILLAaThL 0CTaTOYHbIM ANUCDanaHc, ycTa-
HOBNeHHLIN [TOCT 22061 And 3KBUBaNeHTHOrO XXeCTKOro poTopa.

Kpome TOro, Ang poTopoB, YpaBHOBELLMBAEMbIX B COOTBETCTBUKU ¢ npoueaypamu C, D nE (cm. Tabnu-
Ly 2), KaXabli SNemMeHT Ao/mKeH ObiTb YypaBHOBELIEH TakMM obpas3oMm, 4TOoDbl yAOBNETBOPUTL NpeaenbHbIM
3Ha4YeHUAM Mo oCcTaTouHOMY AncbanaHcy (onpegeneHHbIM Ha ocHoBaHUM onbliTaunMno FOCT 22061) ana aax-
HOro anemMeHTa.

8.3.3 lNpeaenbHble 3HAYEHUA OCTAaTOYHOro gucbanaHca npu 6anaHCUPOBKe HAa HECKONBbKUX CKO-
POCTAX BpalleHUA
8.3.3.1 lMepBast Moaga U3rMbHbIX KoedaHnm

[ns poTopa, Ha KoTopbIN Npu NOBoM pacnpeaeneHnn gucbanaHca cywecTBeHHOE BNUAHNE OKa3bIBaeT
TONBbKO NEPBbIA MoAanbHbIN AUCHbanaHc, 3HavYeHne 0CcTaTovYHOro AncbanaHca He AOMKHO NPeBbIWAaThL Creayio-
LWMX npedenbHbIX 3Ha4YeHUW, BbIPaXeHHbLIX B MpoLeHTax AOoMyCTUMOro OCTaTovyHoro aucbanaHca no
[[OCT 22061 Ang sKBUBANEHTHBLIX )KECTKNX POTOPOB HA MaKCUManNbHOW paboven CKOpoCTH:

a) 9KBUBANEHTHbLIN OCTaTOUYHbIM AUncbanaHc agngd nepson MoAdbl He AoKeH npeBbiwaTh 60 %;

b) ecnu npeaBapuUTenbHO NpoBeaeHa banaHCUMPOBKA HA HU3KOW CKOPOCTU BpalleHust, oDLLIMA OCTaTOou-
HbIN AncbanaHc poTopa Kak )XecTKkoro Tena He aomrkeH npesbliwaTts 100 %.

8.3.3.2 [lepBas 1 BTOpas Moabl NU3rMOHbLIX KoNedaHUN

[ns poTopa, Ha KOTOPLIN NPU NPOM3BONIBHOM pacnpeageneHnmn ancbanaHca cylecTBeHHoe BNUAHNE OKa-
3bIBalOT TOMBKO MEPBLIA U BTOPOWN MoAalnbHble AucbanaHckl, 3Ha4YeHne ocTaTouHOro ancbanaHca He AOMKHO
npeBbillaTh criegayrLlmnx npeaenbHbIX 3Ha4YeHUN, BbipaXeHHbIX B NpoLUeHTax AoNyCTUMOro oCTaTouHOro auc-
banaHcano [OCT 22061 ans sKBUBaNEHTHbIX XKECTKUX POTOPOB HA MaKCcUMalbHOW paboven CKOPOCTU:

a) 9KBUBANEHTHbLIN OCTaTOUYHbIM AUncbanaHc agngd nepson MoAdbl He AoKeH npeBbiwaTh 60 %;

L) BKBUBANEHTHBLIN OCTATOYHbLIM AncbanaHc ans BTopon Moabl He AoIKeH npesbliwaTth 60 %;
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C) ecnunpegBapuUTensHO NpoBegeHa banaHCUpOoBKa HA HU3KOW CKOPOCTU BpalleHust, 0Ol OCTaTou-
HbIN AncbanaHc poTopa Kak XXecTKoro Tena He gomkeH npesbliwaTb 100 %.

B cny4yae, korga BnusH1Me ogHou n3 Mmog MeHee CyLecTBEeHHO, YeM gpyron, COOTBEeTCTBYOLWEeE nNpeaenb-
HOoe 3HavYeHune MoXeT ObITb YBENMUYEHO, HO He A0MKHO npeBbiwaTh 100 %.

[TpnmeyaHne— PacyeTt npeaenbHbIX 3HAYEHUN UNTIOCTPUPYET NPUMEP B NpunoxeHmn k.

8.3.3.3 bonee AByx Moa N3rMbHbIX KonedbaHni

[1na poTopa, Ha KOTOPbIN 3HAYUTENbHOE BINAHWE OKa3biBaloT Bonee ABYX ModarnbHbIX AgucbanaHcos,
npuBecTU obLMe pekoMeHaaLunm He NpeacTaBnsaeTcs BO3MOXHbIM.

Cneayrowne npuMmedaHnUa 0THOCATCA KO BCceMy noapasgeny 8.3.

[TpumevyaHwms

1 METO,EI, IKCrNepnmMmedTalribHOro orpeagelrieHnA 3KBMBalleHTHLIX MOAdallbHbIX OCTAaTOYHbIX ﬂ,HC6aﬂaHCOB ornncar
B9.2.2.

2z |_|p|x| 3HAYUTEJIbBHOM BITUAHUN KOHCOJTIbHbIX MaCC NnpumnBeeHHble BbllUe NPOUEeHTHble SHaYeHNHA MOTI'yT BbITh HETPW-
MEHWUMBbI.

3 Ecnun npu ycTaHoBKe HA MeCcTe 3KkcnnyaTaymm pabovas CKOpoCTb UNK AnanasoH paboymx CKOPOCTEN OKaXKETCH
BNM3KMM K NEPBOW UM BTOPOW KPUTUYECKON CKOPOCTU, NPUBEAEHHbIE Bbile Undpbl MOryT NOTPEbOBaTh KOPPEKTUPOBKM.

4 [1pwn banaHcnpoBKe HaA BanaHCMpoBOYHOM 0bopyaoBaHuUn cobnogeHne ykaszaHHbIX NpeaenoB He 065a3aTenbHo
byaeT ConpoBOXAaTbCH COXPAHEHUEM B YCTAHOBINEHHbIX Npeaenax aHaveHnm snbpaumm B gnanasore ot 80 % ao 120 %
KPUTUYECKON CKOPOCTU. Takoe npeBbilueHne Bubpauum He obsaszaTtenbHO AOMKHO COMPOBOXAATLCA MPUHATUEM MeEp K
bonee TwarenbHOM BanaHcnpoBKe, NOCKOMNbKY, B HACTHOCTU, AeMndupoBaHmne Ha banaHCMpoOBOYHOM 0D0pPYAOBaHUN, Kak
NpaBuno, MeHbLLE, YEM HA MECTE 3KCNNyaTayuum poTopa.

5 Korga npu banaHcmpoBke Ha banaHCUMpoOBOYHOM 060pyA0OBaAHUN HEBO3MOXHO Yy4ECTb BCE MObl, BO3byXaaemMble
ancbanaHcom (Hanpumep, n3-3a OrpaHNYEHHOCTU YNCNa NIOCKOCTEN KOPPEKUMKN), HEODBXOAUMO PELLNTL, KAKME UMEHHO
MOAbI CreayeT NPUHMMaTb BO BHUMaHUE.

9 lNpouenypbl OLEHKN YpaBHOBELLEHHOCTU poTOopa

OLeHKa ypaBHOBELLEHHOCTU poTOpa MOXeT ObITb NONy4YeHa Ha OCHOBE pe3yibTaTOB N3MepeHuin Bubpa-
LI B onpeaeneHHbIX M3MepPUTEbHbIX MIOCKOCTAX UMM OCTaTOUYHbIX ANcOanaHCcoB.

[MTpnmedyaHne—Ilpyn mMenkocepmmHoM MPOU3BOACTBE AONYCKAETCS MPUMEHEHME YNPOLWEHHbIX npoueayp
OLIEHKM.

9.1 OueHKa Ha OCHOBe npefenbHbIX 3HAYeHUN BUOpaLuun

9.1.1 OueHka BUOpaLMn Ha BbICOKOCKOPOCTHOM 6anaHCUpPOBOYHOM 06opyaAoBaHUMK

YcTaHaBNMBalOT poTOp Ha banaHCMPOBOYHOM 0OOpPYAOBaAHUM B COOTBETCTBUAN C /.2,

OcCyLIeCTBNAKT NYCK poTopa c MasbiM 3Ha4YeHUEM YCKOPEHUS, KOHTPONMUPYS, YTOObLI HUKaKUE MUK BUDpa-
LI He ObINK crna)eHsl. Ecnn BEINONHUTL N3MEPEHNS BO BCEM AiManasoHe CKOPOCTEN HEBO3MOXHO, cneayeT
OLLeHUTb BCe 3HaunTenbHble Nk B aAnanasoHe oT 70 % nepBoU KPUTUYECKOW CKOPOCTU A0 MaKCMMarbHOWM CKO-
POCTU BpalleHUs poTtopa. To Xe camoe, Kak anbTepHaTUBHLIA BapuaHT, MOXeT ObiTb caenaHo npu Bblibere
poTopa.

[ToaaepXMBatoT MakCUManbHYH CKOPOCTb BpalLleHUs1 poTopa B TEYEHUe BPEMEHUN, Koraa BCe nepexo-
Hbl€ NPOLECChl 3aKaH4YMBaKTCS, MOCMEe Yero MU3AMepsItoT COCTaBNsAOLWYIHO BUOpaumm Ha 0b0pOTHOMU YacToTe.

9.1.2 OueHka BUbOpaLuun Ha UCcNbITaTENbHOM CTeHAe

PoTop, coOCToAHME YpaBHOBELUEHHOCTM KOTOPOro OKOHYaTeTIbHO OLIEHMBAIOT HA UCNbITaTeNTbHOM CTEHAe,
OOMKeH ObITb YCTaHOBNEH BCOOTBETCTBUUC 7.2. CNeLmanbHOro pacCcCMoTpeHUsA TpebyoT cneayowne cnyyau:

a) poTop cobpaH Kak eguHbI arperarT, ynpaBnsieMblil COOCTBEHHbIM ABUraTeNem;

b) nony4vyeHue AaHHbLIX BO3MOXHO TOMNMbKO HA MakCUManbHOW YacToTe BpalleHUst poTopa, Hanpumep Ang
POTOPA aCUHXPOHHOIO 3NeKTpoaABUraTens;

C) YCTaHOBKa AaTYMKOB Ha NOALUUMHUKKA HEBO3MOXHA — B 3TOM Cnyvae U3roToBUTENb U NOTPebUTenb
OroBapuBatoT TOYKU U3MEpPEeHNst BUBpaLnn;

d) 3HavyeHWe gucbanaHca poTopa MOXET 3aBUCETb OT Harpyskm — B 3TOM ChnydYae U3roToBUTENb WU
noTpeduTensb OroBapuBaloT AManasoH Harpysok, Npu KOTOPLIX OL,EHNBAIOT YpaBHOBELLIEHHOCTL poTOopa.

9.1.3 OueHka BUGpaUunu Ha MecTe 3KcnnyaTauun

9.1.3.1 MawwuHbl, Ka4ecTBO DanaHCUPOBKN POTOPOB KOTOPLIX OLIEHUBAKOT MOCNe OKOHYaTEeNbHOW yCTa-
HOBKW Ha pabovemM mMecTe, NoaBepPKEeHbl BIMAHUIO MHOTMX DaKTOpOoB, Bbi3biBatOLWMX BUbOpaLuto. HekoTopble
bakTophbl, OTNINYHBbIE OT AUCOanaHca, AeUCTBYIOT Ha YacToTE BpalleHust poTopa (CM. npunoxkeHue A).
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9.1.3.2 EcnuHenoaBMKHbIE YacTU MaLUMHBI UK ee PyHOAMEHT UMEOT pe3oHaHC Ha paboyen 4YacToTe,
BO3MOXHO MOsIBNEHME BbICOKUX YPOBHEN BUDpaLIMMX AaXe B TOM Clyvae, koraa aucbanaHc potopaHaxoauTcsiB
npeaenax, 0bbIMHO paccMaTpUBaeMbIX Kak A0NyCTUMBIE.

CHWXKeHUsA BUOpaL M MOXHO AOCTUYb 3a cHeT bonee TOYHOW BanaHCUpOBKU, OAHAKO 3Ta npoueaypa ume-
eT CMbICI1, TONbKO eCN MallnHa He NoaBEpKeHa U3MeHeHUIo AncbanaHca B npouecce akennyartaumm (cm. [2]).
EcnunBenunka BEpOATHOCTb TOrQ, UTC NMPpK akecnnyataumm aucdanaHc potopa MOXET YBENMUYNTLCS, CrneayeT pac-
CMOTPETb BO3MOXHOCTb YCTPAHEHUA Pe30HaHCOB KOHCTPYKLIUW UM NOBbILLEHWUA AeMNPUPOBaHUA CUCTEMBI, &
TaKKe NMPUHATUS OpYrnx mep, obecnevmBaro X yaoBNETBOPUTENBHYIO paboTy poTopa.

9.1.3.3 lpn BBOAE B 3KcnnyaTauulo Nocne ycTaHOBKU MallMHbl Ha paboyeM MecTe MOTyT NMosiBUTLCH
MPUYXHbBI, HE MO3BONSIIOLLNE BLIBECTU €€ Ha CTaLMOHAaPHbIN peXXnum padoThl 1, criegoBaTenbHO, OLEHUTL COCTO-
SHME YpaBHOBELLUEHHOCTU poTopa. B 3TOM cnydae MoXeT noTpeboBaThCHd coveTaHUe pe3ynbTaToB DanaHCUpo-
BOYHbIX NYCKOB C pe3yfibTaTaMn UCMbITaHUN APYrMX BUAOB. Ecnn npeaBaputenbHas pabota yCTaHOBMEHHOM
MaLUWHbI MOKa3bIBAET, YTO pe3ynbTaThl banaHCUPOBKN HAXoAOsTCS No4 COMHEHUEM, HEODBXoaMMbI creunarb-
Hble MYCKX AN NoATBePXXAeHUS COCTOAHUA YpaBHOBELLEHHOCTHN.

Ha MHOrMx yctaHOBKax, Hanpumep Tex, rae Ang npyusoaa UCrnosb3yioT aCUHXPOHHBIN 3N1eKTpoaBUraTens,
HEBO3MOXHO YMNPaBnAaATb YCKOPEHMEM pas3roHa poTopa, a YCTaHOBUBLUEECH COCTOSIHME MOXHO HabnwaaTb
TONBKO MO ACCTMXKEHNU paboYen cCKopocTU. B 3TOM cnyvyae U3rotoBUTENb UNOTREDUTENL COrMacoBbLIBAOT ANa-
MnasoH CKOPOCTEN BpalleHUs poTopa, B nNpegernax KoToporo oL eHUBaT Ka4ecTBO banaHCMPOBKA.

Kak npaBuno, oLLeHKY kadecTBa DanaHCUPOBKM NPOBOAAT Npu padboTe MmallnHbl 6e3 Harpysku. Npu Heob-
XOAUMOCTU OLEHUTb YPaBHOBELLUEHHOCTb B YCNOBUAX HAMPY3KU 3TU YCNOBUA AOIKHBI ObITh COrfnacoBaHbl N3ro-
TOBUTENEM U NoTpedbutTenem.

9.1.3.4 ObopyaoBaHue Ana naMmepeHun sMbpaunn 4omkKHO yaoBNeTBOpATb TpeboBaHuam 7.2. B Tex
crnyJvyaax, korga MallmHa cHabXeHa BCTPOEHHON CUCTEMOW KOHTPOMA COCTOSAHUA, €€ MOXHO UCMNOoNb30BaTh B
Lensax banaHcupoBkn. pyrmm BapmaHToOM SIBNSIETCS U3MepeHune BUbpaLnm ¢ NOMOLLbIO NopTaTUBHOMO banaH-
CUPOBOYHOIO KOMMNEKTA.

9.2 OueHka ocTaTovyHOro gucbanaHca

9.2.1 OueHKa Ha HU3KOU CKOPOCTU BpaLLeHUA

OLeHKa COCTOSIHUSA YpaBHOBELLEHHOCTU HA HU3KOW CKOPOCTU BpalleHUs OCHOBaHa Ha cpaBHeHUM Ancba-
naHca c npegenbHbIMU 3HAaYeHUAMWM A9 XKECTKUX POTOPOB, ycTaHOBNeHHbIMU [T OCT 22061.

Kak npaBumo, oueHKy kKavecTBa banaHCUpOBKN POTOPOB 3TOMN KATEropuun NpoBOasiT HA HU3KOCKOPOCTHBLIX
DanaHCUPOBOYHbLIX cTaHKax (cM. [3]) ¢ nocneaylowMMnM UCTIbBITAHUAMM Ha BbICOKMX CKOPOCTSIX BpalleHUsa Ha
MECTE 3Kcnnyartaunm nnn Ha ncnbelTatefibHOM cTeHae. B ocobbIx cnyvasix no AoroBOpPEeHHOCTN MeXay U3roTo-
BUTENIEM W MOoTpedbutenem npoueaypa OLeHKN BUOpaLMM Ha BbICOKUX CKOPOCTAX BpalleHUst MOXeT ObITb
NCKMOYEHa, 1 NPUEeMKa poTopa OCyLLeCTBEHA HA OCHOBE U3MEPEHUS OCTaTOYHOro ancbanaHca Ha HU3KOU
CKOPOCTU. DTO OCODEHHO XapaKTepHO AN pOTOPOB, NpUobpeTaeMbiX B pPe3epB, Korga oLeHKa Ha MecTe
akcnnyataumm MoXeT ObITb OTNOXEHA Ha 3HAaYNTENbHOE BPEMS.

OueHKy NpoBOAAT ANA poTopa B cOOpe Nocne yCTaHOBKM BCEX COeANHUTENNbHBIX 3NEeMEHTOB (NoNyMydrT,
3ybuaTbIX KONecuT. 4.).

MeToabl oueHkMn octaTodHoro ancbanaHca — no [OCT 22061 ulT'OCT NCO 1940-2.

[Tpexae 4eMm NPUCTYNUTb K oUeHKe ancbanaHca poTopa, ero crnegyeTt HekoTopoe BpeMsd BpallaTh Ha
COOTBETCTBYHIOLLEN CKOPOCTW ANS YCTPpaHEHUSA BO3MOXHbBIX BpeMEHHbIX NPOornbdos.

[Tocne aT1oro poTop NPUBOAAT BO BpalleHne Ha banaHCUPOBOYHOM CKOPOCTU U USMEPSIIOT 3HAYEHUNA U
Yrnbl AMcbanaHcoB B KaXXA0M U3 NNTOCKOCTEN M3MEPEHUS.

[1Ns pOTOPOB CKOHTPONMUPYEMbIM HavanbHbIM AUcbanaHcoM cneayeT NOMMMO OCTaTOUHOro AucbanaHca
N3MEPATL TakKe HavanbHbIA AncbanaHc, KOTopbIM UMEeN MecTo nocne cbopkn poTopa. [Ansa poTopoB, NoABEP-
"aeMbIX MHOTO3TanHoW npoLeaype 6anaHcMpoBKU BO BpeMsi COOPKN, a Takke cobupaeMbiX U3 NpeaBapuTenb-
HO YpaBHOBelUMBaeMbIX YacTeun (Npoueaypa E), cneayeT onpeaendaTtb NONyYeHHbIN OCTaTOYHBIN AUcbanaHc
ocne Kaxaoro atana banaHcupoBKX.

9.2.2 OueHKa Ha HECKOJIbKUX CKOPOCTAX BpaLleHUA ¢ y4eTOM MoaanbHOro aucoanaHca

cnonb3oBaHMe HECKOMBKUX CKOPOCTEN BpalleHNA NO3BONMAET OLEHUTL pacnpeaenerme gucbanaHca u
noBeaeHne poTopa c yd4eToM ero rubkocTu.

[1ns1 oueHKN ypaBHOBELLEHHOCTM PacCYUTBIBAOT 3KBUBASNIEHTHBLIE OCTaTOUYHble MOdanbHbIe AMcbanaHchl
ONs1 BCeX COOTBETCTBYHOLWUX MOO. SKBMBANEHTHLIN MOoAallbHbI AucbanaHc onpeaenstoT Kak HauMeHbLINK
ancbanaHc B HEKOTOPOM MNOCKOCTU, BbI3bIBAOLNA TOT Xe 3 deKT, 4To U ModanbHbiM agncdanaHc (cm. 3.9).
OTO 03HA4aEeT, YTo pacyeT oCTaToOuHOro ancbanaHca ans Kaxxaom moabl NPoBOAAT AS151 TOW NMITOCKOCTU, B KOTO-
POWN cocpeaoToYEeHHbIN ancbanaHc okasblBaeT HaMbonbllee BNUAHWE Ha gaHHyo moay. lNpegnonaratoT, 4To
pasmMmeLlleHne banaHCMPOBOYHBIX MTIOCKOCTEN BAOb POTOPA BbIDPAHO C yH4ETOM MaKCUManbHOro BO34ENCTBUASA
YCTaHOBJIEHHbIX B HUX MaccC Ha COOTBETCTBYIOLME MOAbI.
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[lpoLeaypa OLEeHKN COCTOUT B CrieayioLLeM:

a) PoTop yctaHaBnMBalT Ha BbICOKOCKOPOCTHOM BanaHCMPOBOYHbIA CTAHOK UMM ApYroe BbICOKOCKOPOC-
THOE UCNbITaTenbHoe 0bopyaoBaHume.

b) Ecnu HeobXoaumMo BbINOMHUTL BanaHCUPOBKY Ha HU3KOW CKOPOCTU BpalleHUsl, OCTaTOUHbIN ANCha-
NlaHC poTopa, paccMaTpUBaAEMOro Kak XecTkoe Teno, MoXeT ObITb oueHeH NMbo MetoaoM KosdPUUMEHTOB
BNMUSIHUA, NMOO HenoCcpeaCTBEHHO MO NoKasaHUsSIM YCTPOUCTBA MHAMKALWMKM DanaHCUPOBOYHOIO CTaHKa, OTO-
OpakatoLlero s3HavyeHnsa gucbanaHcoB B ABYX NIOCKOCTSAX.

c) PoTop npuBOoasiT BO BpalleHne Ha HeKoTopon be3onacHOM CKOpPOCTHU, ONMI3KOW K NepBOMN KPUTUYECKOU
CKOPOCTU U3TMBOHLIX KonebaHWK, Nnocne Yero cHMThIBaloT 3Ha4YeHUA BUbpaLmm Ha NoaWMnHUKOBLIX oropax.

d) HapoTtopycTaHaBnmBatoT NpobHble Macchl. Bei3biBaeMbli UMK gncbanaHc AoMKeH ObITb 40CTaTOYHO
OONbWUM, YTOOLI OKa3aTb 3HAYUTENbHOE BNUAHNE Ha KonebaHus poTopa, M cocpeaoTOYEeHHbIM B TOW NITOCKOC-
TW, rae ero BO3AeNUCTBME Ha NepBYyO Moay KonebaHnn makcumarnbHo. CHUMaKOT nokasaHus Bubpaunm Ha noa-
LLUMMHMKOBLIX ONopax Ha TOU XKe CKOPOCTU, YTO U B NepedncneHnun c).

e) Ha oCHOBe pesynbTaToB, NOJTYYeHHbLIX B COOTBETCTBUM C NepedYncneHnammn c) nd), NpoBoaAT BEKTOP-
HbI pacyeT 3KBUBaNeHTHOro gucbanaHca anga nepBon Moabl. ATOT pacyeT MOXET OblTb caenaH rpadonyeckn B

COOTBETCTBUM C nNpunoxeHnem G, ecnu anga cosgaHnsa gucbanaHca ncnonb3oBaHa eanHCTBEeHHada npobHas

. AO
Macca. 3HauyeHue 3KBUBaNeHTHOro MoaarnbHoro gucbanaHca ang nepson moabl onpeaensaoTkak TU—, rae

AB
TU — 3Ha4veHne npobHoro gucbanaHca.

f) YpansawoT npobHbIe Macchl.

g) PoTop npuBoAasAT BO BpalleHUe Ha HEKOTOPOU De30onacHOU CKOPOCTU, DNMM3KOW KO BTOPOU KPUTUYECKOI
CKOPOCTM UITMDOHLIX KOoNedaHun, Npu YCroBUK, YTO 3Ta CKOPOCTb HMXKE MakcMmMansHoN 6esonacHou paboyent
CKOpOCTU. CUMTLIBAIOT 3Ha4YeHne BUbpaL 1 Ha NoaLWnMnHUKOBLIX Onopax.

h) YcTtaHaBnuBaloT Ha poTop nNpobHble Macchl. X 3HavyeHne N MecTo pacnonoXeHUst A0MKHbI ObITb
BbIOpaHbl Takum obpaszom, 4Tobbl BeI3BaTb AOCTATOMHOE BO3DYXAeHNE BTOPOMN Moadbl KonebaHn. CHUMaloT
noKasaHusi BMbpavunm Ha noaLlnMnHUKOBLIX onopax Ha TOW XKe CKOPOCTU BpaLleHUs, YTO U B NepevyncrneHnn g).

1) Ha OCHOBe pe3ynbTaToB, NONYyYeHHbIX B COOTBETCTBUN C NepevyncneHnammn g) nu h), npoBogaT BEKTOp-
HBIN pacyeT 3KBUBANEHTHOro BTOPOro MmoaansHoro aucbanaHca. INpn aToMm UCNONb3YIOT TY XKe rpaddnyeckyto
npoueaypy, Yto 1 B NepeyncrieHnmn e).

j) YaanaioT npobHbIe Macchl.

K) TpogonkatoT BbINONMHEHWE BbILLEONUCaHHBIX AEUCTBUN A0 TEX NOP, Noka He byayT onpeaeneHbl 3KBU-
BaneHTHbIE ModarbHble AncbanaHchl 4Nsi BCeX CYLECTBEHHbIX MOA.

[lpumep BLINONHEHUA AaHHOW npouedypbl NpuBeneH B NPUNoXXeHun D.

[TpumevyaHwmns

1 Tpwn onpegeneHnmn 3KBMBaNeHTHbIX MoganbHbIX agncbanancoB Ans 6e30nacHOro NpoxXoXaeHus Yepes3 HU3Lwme
KPUTUYECKNE YAaCTOTbl BpalLeHUs1 MOXET OKa3aTbCs LenecoobpasHbiM NCnonb3oBaHmne Habopa npobHbIX Macce.

2 [lpoueaypa nocTpoeHa B NPeanofOXeHUn, YTo BUDpaLns HA CKOPOCTU, BITN3KON K HEKOTOPOW KPUTUHECKON CKO-
POCTU BPaLLEHUS pOTOpa, onpeaensieTcsi, B OCHOBHOM, KonebaHnaMn rno COOTBETCTBYIOWEN MOAE U, CNeaoBaTelbHO,
NO3BONSAET NONY4YNTb 4OCTATOYHO TOYHOE NPUBNNXKXEHNE SKBUBANEHTHbIX OCTAaTOYHbIX MOJanbHbIX ANcHanaHcos.

3 WMnorga moxeT okazaTbCs HEBLINMONMHUMbIM OCYLLECTBUTB NYCK POTOPa Ha YacToTax BpaweHus, BITN3KNX K KPUTK-
YECKMM 151 HEKOTOPbIX CYWECTBEHHbIX MOA. B aTux cny4asix crneayet obpatntbCsa K Apyrum Metoiam pasfeneHus
MOJalbHbIX COCTaBNSACLLNX.

4 Ecnun potop ocTaeTcsi HA banaHCMPOBOYHOM 0BOpPYAOBaHMM MOCHE BbIMONHEHUs npoueayp SanaHCUMpoOBKU B
COOTBETCTBUM C pasaenom 7.3, CyWweCcTByeT BO3IMOXHOCTb HENOCPEACTBEHHO UCMONb30BaTb MHOPMaLUUIO, NONYYEHHYIO
BO BpeMsi DanaHCUPOBKK, YTO UCKNOYAET HEODX0AMMOCTb NOCNEeAYIOLWMX NCTbITATENbHbBIX MYCKOB.

9.2.3 OueHKa Ha pabo4yen CKOpOCTU B ABYX 3aAaHHbIX NNTOCKOCTAX

Ecnn nsmepeHnsa npoBoaAT Ha pabo4en cKopocTU, HeobXoaMMO NMPaBUMbHO BbIDPaTL NONMOXKEHME NNOC-
KOCTEeW KoppeKLMn.

Ecnn cocTtossHWe poTopa oLeHuBatoT Ha banaHCUPOBOYHOM 0bopyaoBaHUKU, UMEoLWEM CODCTBEHHLIE
cpeacTBa M3MepeHUn, nx cnegyeTt UCNoNb3oBaTh NP NpoBeaeHUN UCTIBITAHUA.

Ecnun cocTosiHne poTopa oLUeHNBAaloT B APYrMX YCNOBUAX UMM HA aHaNorM4Hom 6anaHCcMpoBOYHOM 0DOPY-
OOBaHWK, TO K annapaType 1 yCTaHOBKE poTopa NPUMEHSIOT TpeboBaHUA Mo 7.2.
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[MpunoxeHune A
(pekomeHayemoe)

dakTopbl, BMUAKOLWMWE HA OLeHKY YPaBHOBELLUEHHOCTHU poTopa
no pe3ynbTaTamMm M3MEePeHMN Ha MecTe 3KCnsyaTaumm

A.1 BBegeHwne

[NuncbanaHc He sAsBNsieTCH eAMHCTBEHHOW NPUYMHOU BUbpaumm potopa, B TOM Yucne Bubpaumm Ha 4YactoTe Bpalle-
Hus. [lepen nposegeHnem 6anaHCMPOBKM HEODXOAMMO NpeaBapuTenbHO NcCnegoBaTh BNUSAHUE OMUCBIBAEMbIX HUXE
hakTopoB, onpeaenswmMx BUbpaLmto MmallnHbI.

ITO OCODEHHO BAXXHO A5 BanonposogoB (Hanpumep, TypboreHepaTopoB), COCTOAWMX U3 ABYX N Bonee poTOPOB.

A.2 HecoocHocTb M nepeKkoc NnogLLNNHUKOB

HecooCHOCTb M NEPEKOC NOALWMNNHNKOB MOTYT Bbl3BaTbh BUDPALUUIO, KOTOPYIO HEBO3MOXHO YCTPaAHUTL BanaHCUpoB-
kon. [pn HabnoaeHun adhdekTa HECOOCHOCTU (NepeKkoca) ero HeobXxoaMMOo YCTPaHUTL, NMPEXAEe YEM NEPENTU K OLLEHKE
BUOpauMm malwmnHbl (CM. Takxe nocnegHmnm absau A.3).

A.3 PaavanbHble n oceBble OMEeHNA B MeCTaxX COMpPsXKeHNN

[TpakTMYeCKM HEBO3MOXHO COEAUHUTL KPYIMHbIE POTOPbI 6€3 SKCLUEHTPUCUTETA UITU HECOOCHOCTU 3NEMEHTOB COeu-
HEHUW. DTO MOXET BbI3blBaTb BUDpaLNIO, YCTPAHUTb KOTOPYIO NOCpeacTBOM BanaHCUMPOBKM NONTHOCTLIO HE yaaeTcs. [109-
TOMY, ecnn banaHCUPOBKA MaLLMHbI HE NPUBOANT K OAONMXHbIM pe3ynbTatam, CrneayeTt NPoBEPUTb pagnarnbHble N OCEBbIE
BneHns B MecTax ConpsiKeHUN.

[1To BO3MOXHOCTM crneayeT Aobutbes, YTobbl AaHHbIE MOTPELLHOCTU HaXo4UIUCh B AOMNYCTUMBIX Npeaenax, onpegens-
€MbIX N3 NPAKTUKN SKCNNTyaTaunum MaLlnH Pa3HbIX TUMNOB U Pa3MepPOB, NPeXae Yem NPUCTYNUTL K NONbITKamM BanaHCnpoBKN.

A.4 HeyCcTOMYMBOCTbL POTOPA HA MACNAHOM KITMHE

Paann4yHble QOpMbl HEYCTONUYMBOCTU (HANPUMEP, BCNEACTBUE BUXPEBLIX MNPOLLECCOB B CMa3Ke ) MOryTUMETb MECTO B
NOALWNIMHUKAX C TMAPOANHAMUNYECKON CMA3KOW, KOTOPbIE ODBIYHO NCMONB3YIOT B CUCTEMAX MHOTOMNPONETHLIX TMOKNX POTO-
POB.

[Tpn3Hakn HEYCTOMUNBOCTU XOPOLLIO U3BECTHbI, NO3TOMY Nepea banaHCMpPOBKON HEODXOANMO YOeaNTHCA B UX OTCYT-
CTBUMN.

[MpnnoxeHve B
(pekomeHayemoe)

HuskockopocTHasa 6anaHCcUpPOBKa POTOPOB B TPeX ONTUMalbHbIX NNTIOCKOCTSAX

B.1 B gaHHOM NpUNOXEHNUN PACCMOTPEHA HU3KOCKOPOCTHAasA banaHcupoBKa pOTOPOB, UMEIOLLMX OAHY LEeHTparb-
HYI0 U AB€E KpanHne NIOCKOCTU KOPPEKUUN, NPOBOANMAS MPU BbINONHEHUN CNEeaYIOLWNX YCITOBUN:

a) poTtop umeeT 0auH nNponetT 6e3 3Ha4YNTENbHbIX KOHCOMNbHbIX MACC;

b) paBHOMEPHOE NN NUHENHOE pacnpeaeneHne auncbananca Baonb OCU poTopa;

C) paBHOMEpPHAaN N3arMbHas XXeCTKOCTb POTOpa No BCEW AJTUNHE,;

d) cMMmMmeTprYHOE pacrnonoXeHne NNOCKOCTEN KOPPEKLUMN HA KOHLAX pOTOpa OTHOCUTENBHO €ro CepeinHbi;

€) NNaBHO N3MeHsIIOLWAaACca pabovas CKOpPOCTb, Aarnekas 0T BTOPOU KPUTUYECKON.
aKne poTopbl MOryT BbITh 4OCTATOYHO XOPOLWO YPaBHOBELLEHBI HA HU3KOW CKOPOCTU BPAaLLEHUS, €CNU U3BECTHA
aons gucbananca, Kotopasi 4oKHa bbITb yCTPaHEeHa B LEHTPaNbHOW NITOCKOCTU. JaHHOE NPpUNnoXXeHne onncbiBaeT MeTo
pacyeTa KOPPEKTUPYIOLLMX MACC B TPEX NNOCKOCTAX UCX0AS N3 HaYalbHbIX AncbanaHcoB, onpegenenHbiX B ABYX M1 OCKOC-

TsIX namepeHuns gucbanaHca. BektopHas cymMmma cuin u MOMEHTOB, CO34aBaeMbIX KOppeKTupylowmummn aucbanaHcamm Uy,
Us, Uz B TPEX NNOCKOCTAX KOPPEKLUMU OTHOCUTENBHO HEKOTOPOW TOUKW Ha poTope, OOMMKHA OblTb paBHOW CYMME CUI U
MOMEHTOB HavanbHbIX AucbanaHcoB U; n Ug OTHOCUTENBHO 3TOW KE TOYKM.

B.2 PotopmoxeT b6bITb NONMTHOCTBIO yPaBHOBELLEH BMNIIOTh 40 NEPBOU KPUTUHECKOW CKOPOCTU, ECIUN BbIMONHEHbI ClNe-
OyoLmne yCnoBUS:

—

U,

U, —112H (U, + Ug);

U, = HU, +Uyg);
Uy =Ug—1/2H (U, + Uy),
rae HonpeaensieT gonto Koppekunn gucbanaHca B LEHTPanbHOW NIOCKOCTMN.

20



[OCT 31320—2006

Bce ancbanaHchl (U,_, UR= U1 , U2 n U3) paccMaTpuBaloT KaK BEKTOPHbIE BENMUYUHBI.
3aBucumocTb HoT z/l npeacrtaBneHa Ha pucyHke B.1, rage z — pacctosiHue OT NeBOro nogLlwmnnHuka ao numxaniuen
NIOCKOCTU KOPPEeKUnK; | — pacctossHue mexay nogLumnnyimkamMmm (anmHa potopa).

H
0,8

0,6
0,4

0,2

0 0 0,2 0,3
z/l

PncyHok B.1 — ['paguk gns onpeaenexHus koapdpuuyneHta H

KoadhdwmumenT H paseH Hynto npu z/[ = 0,22. 3T0 03HAYaET, 4YTO B 4aHHOM Clly4yae HeobXoAMMOCTb MCNOSNIb30BaHUSA
LEHTPAaNbHOW NNOCKOCTU KOPPEKUMKM OTNAZaeT, 1 npoueaypa banaHCUMpoOBKY NpeBpawaeTcs B ABYXMNOCKOCTHYO. Ecnn
oTHOWweHne z/[ npeBblwaeT 0,22, KOPPEKTUPYIOLLYIO MACCY B LEHTPANbHON MNOCKOCTU KOPPEKLUN NEPEHOCAT HA MPOTUBO-

MNOJTIOXKHYHK) CTOPOHY OTHOCUTEJIbHO Baria.

[Mpunoxenune C
(pekomeHayemoe)

KoadbduumneHTbl npeodbpaszoBaHus

B rabnuue C.1 npuBeaeHs NPUMEpPHbIE 3HAYEHUS KOIPDUUNEHTOB NpeodbpasoBaHnst (CM. 8.2.5) B COOTBETCTBUM C
knaccunpumkaumen mawmHno  OCT MCO 10816-1.
| — CocTaBHbIe 4YacT MalUVH U ABUTaTernen, KOTopble yCTaHaBMUMBAOT NPU CO0pKe MalmnH Ans obecnevyeHnst Hop-

MarbHbIX YCITOBUN paboThl.
|l — MawwnHbl cpegHux pasmepoB, HE UMEKDLME creunarnbHbIX QYHAAMEHTOB, a TaKKe gBuratesnv n MawmnHbl (MO LLL-

HOCTbIO A0 300 KBT), XXeCcTKo ycTaHaBNMBaEMbIE€ HA creynarnbHbIX PyHOaMeEHTaX.

Il — KpynHorabapuTtHble NPUBOAHBLIE ABUIaTENN U KPYNMHOrabapnTHbIE MALLMHBI HA XXECTKMUX U TAXENbIX PyHAaMEH-
Tax, UMEILMX Manyo NnoaaTiMBOCTb B HANPaBleHN U3MepeHnst BUbpauunu.

IV — KpynHorabaputHbie NPpUBOAHbLIE ABUIraTen U MalWMHbl HA PyHAAMEHTAX, UMEIOLLMX 3HAUUTENBHYIO MOAATNN-
BOCTb B HanpaBneHun namepeHunst Bubpaumn.

Tabnwunya C.1 —IllpumepHble 3Ha4YeHNs KO3IDPULNEHTOB NpeodpasoBaHUS

K2
Knacc K1)
MAaLLHbI TunuuHbie npeacTasuTenu 0 AbcontotHasa | AbcontotHasa | OTHocUTENb-
BUBpayuns BUOpaUuns Has Bubpa-
onop BalJla LIUA Balld
| Komnpeccopbl HagayBea 1,0
IrnekTpoapuraten MowHoCcTbio A0 15 KBT 1,0
| bymarogenartenbHble MalWWUHbI 0,7...1,0
INeKTpUYecKkne MalluHbl cpeaHero pasmepa 0,6..1,6 1,6..5,0 1,0..3,0
(0T 15 po 75 kBT) 0,7...1,0
INeKTpuyeckne MmawmnHbl MowHoCcTbO Ao 300 kBT
Ha cneynanbHbIX dyHOaMeHTax 0,7...1,0
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OkonyaHue mabnuuesi C.1

K2
Knacc K1)
VAL UH B TunuyHble NnpeacTasuTenu 0 AbcontotHaa | AbcontoTHaa | OTHOCUTENb-
BUBpauuns BUDpauus Has Bubpa-
onop BalJla LIMA Bdllad
| {omMnpeccopbl 0,7...1,0
Manblie TypOuHbl 1,0
1 KpynHble anekTpoaBuratenm 0,7...1,0
Hacocbl 0,7..1,0
[IByxnoniocHble reHepaTopsl 0,8...1,0 0.6..1.6 1.6..5,0 1,0..3,0
TypOuHbI 1 MHOrONONOCHbIE rEHepaTopLl 0,9...1,0
\Y; [[a3oBble TypOuHbI (CM. Takxe 8.2.2) 1,0
[1ByxnontocHble reHepaTopb! 0,8...1,0
TypOuHbI 1 MHOTONONOCHBIE rEHEPaTOpPLI 0,9...1,0

1) K, — OTHOLWlEeHWe OonyCcTUMOW BMbpaumm Ha YacToTe BpalleHusl K gonyctumon obuen Bubpaunm (K, < 1).
2) K; — oTHoLleHne Bubpauum rno yactoTte BpalleHns Ha banaHcMpoBOYHOM 0bopyaoBaHUK (Ban u/vnu noawnnHu-
KOBasi onopa) K Bubpaunm Ha 4acTtoTe BpalLeHUs MaluHbl HA MecTe akennyatauun. (Ecnn gaHHein dakTop He NPUHK-

MatoT BO BHUMaHue, K, = 1.)

[Tpnmeyanune—B oTHoweHun K, nog abcontoTHbIMU U3MEPEHUAMMN NOHUMAIOT U3MEPEHNA Ha UHEPLIMOHHOW
pame, a rnog OTHOCUTEINbHbIMUN — U3MEPEHUSA OTHOCUTENBHO HEKOTOPOWN KOHCTPYKLUUK, HANPUMEpP Kopnyca noawmnnHm-

ka. letanbHoe obcyxaenne atnx onpocoe — B [OCT NCO 7919-1.

[MpnnoxeHwe D
(cnpaBo4HoOe€)

BbluucneHue 3KBUBaNeHTHOro oCTaTouyHoro moaanbHoro agucbanaHca

D.1 PacuyeT ocTtaTouyHoro aucoanaHca

Huxe npuBeaeH npumep, B KOTOPOM NMpeacTaBneHbl OCHOBbI BbIMUCIIEHUSA OCTATOMHOIro gncbanaHca B COOTBET-
cTBumn € 9.2.2. BkavectBe potopa BbIbpaH poTop TYPOMHBI CYETBIPbMS NITOCKOCTAMM KOppeKkumumn (cMm. pucyHok D.1). Kpueas
pasroHa poTtopa npueegeHa Ha pucyHke D.2. PacueTtsl No banaHCnpoBKe OCHOBaHbI HA N3MePEHUsIX Bubpauum aByx noa-

LUMNHUKOB (AaT4yukn 1 un 2).
Paboyvas ckopocTb BpalweHuns potopa — 10125 MUH—1 .

Macca potopa — 1625 kr.

Honyctumeln yaenbHbin gucbananc ana sKBMBANEHTHOro XecTkoro portopa knacca 3 no OCT 22061 (G2.5 no
[1]) — 2,37 1 - mMm/Kr.

[TnockocTb 1 [TnockocTb 2 [TnockocTb 3 [TnockocTb 4
i)
d
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PucynHok D.1 — PoTtop TypbuHbi
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Pucynok D.2 — Kpuas pasroHa potopa (Ao npoeaeHunsi banaHCMpPOBKN )

Ob6LWwun octaTouHbIM AUcHaNaHC ANy SKBUBANEHTHOTO XXeCTKOro poTtopa:
2,371 - MM/KI x 1625 kr = 38501 - mMm.

HonycTumbin 3KBUBANEHTHbLIN NEPBLIN MoganbHbIW gancbananc (60 %) — 23111 - mm.

HonycTumbin aKBMBaNEHTHbIN gncbananc ans sTopon moasl (60 %) — 23111 - mm.
Obwmn pgonyctMMmbi - OCTaTOYHbIM  AucbanaHc Ans XKecTKoro potopa  (HU3KOCKOPOCTHas HanaHCUpoB-
kKa) — 3850 r- mm (No 1925 r - Mm B K&XXO0W NNOCKOCTN).
D.2 KoadhdhmumeHTbl BANAHNA
banaHcnpoBOYHbIE CKOPOCTU AN AAHHOro potopa:
1000 muH~1 (HM3Kasi CKOPOCTb BPpaLWLEHWUS);
3400 mun~" (B6TM3K NepBOro pe3oHaHca poTopa);
9000 mMun—" (BBTIM3KM BTOPOro pe3oHaHca poTtopa).

[1o pe3ynbTaTtam nyckoB ¢ NpobHbIMKM Maccamm BbINM NONyYeHbl 3Ha4YeHUA KO3 DULUMEHTOB BITUAHUSA, MPUBEAEHHbIE
B Tabnuue D.1. ®a3oBbIn yron gaH OTHOCUTENBHO HEKOTOPOW CUCTEMbI KOOPAUHAT, MPUBSA3AHHOW K POTOPY.

Tabnwunuya D.1 — 3HaveHns KOdDDULUMEHTOB BINUAHUSA OJ151 PA3HbIX CKOPOCTEN

TOuYKN U3MepeHus

KoadpUUUEHT BNUAHUA
[amnnuTyna, (mm/c)/ (kr- mm) / dasa, ...°]

[1nockocTb 1

[1NOCKOCTB 2

[1noCKOCTh 3

[TnocKkocTh 4

CkopocTb, MUH 1

1 (gartumk 1) *0,0594/3 0,0330/1 *0,00912/333 0,00490/233 1000
2 (Bat4mk 2) *0,00216/35 0,0227/14 *0,0334/11 0,0425/9

1 (gatymk 1) 0,249/82 0,343/94 0,055/222 *0,360/265 3400
2 (Dat4yuk 2) 0,087/107 0,157/87 0,102/34 *0,224/6

1 (gartumnk 1) 1,99/146 *2,29/285 1,56/293 2,07/176 9000
2 (pat4uk 2) 1,92/353 *1,99/134 1,16/109 0,595/281

KoadhdunumeHTsl BIUSHUS, NCNONb3YEMbIE NPU BbIMUCNEHUMN OCTATOMHOro auncbanaHca, nomMeYeHb! 3Be3404KOMN.
[TnockocTn 1 1 3, Brninke BCEro pacnonoX)XeHHble K NOAWUNHUKOBbLIM OMopam, NCMonb3yoT NPU OLEHKE HA HU3KOW CKOPOCTH
BpaweHus. [lpu pacyetax Ha gpyrmx CKOPOCTHAX UCMONb3YIOT NITOCKOCTU, BNUAHUE KOTOPLIX HA pe3ynbTaTbl U3MEPEHUS
Ka)XablM JaTYUKOM Hanbornee BENUKO.

D.3 Bubpaumsa nocne npoBeaeHuns npoueaypbl 6anaHCMpPOBKN

3HA4YEHUH, rnpmnBeaeHHLbIE B T86J’II/ILI,E D.2, NMoJiydeHbl BO BpPeM4 MNyCKa AOJ1H MNMPOBEPKN OKOHYATEIIbHOIO Ka4eCTBa

BanaHCUpPOBKW.
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Tabnwuya D.2— 3Ha4veHne Bnbpaumm Ha BanaHCUPOBOYHbIX CKOPOCTAX

Butpauus (amnnutyna, mm/c / dasa, ...°)
CKOpOCTb, MAH ™
[at4yumk 1 NaTt4yuk 2
1000 0,01/237 0,022/147
3400 0,55/52 0,22/125
9000 2,35/305 1,44/139

D.4 OcTtaTOo4vHbIN AncbanaHc Ha 6aNaHCUPOBOYHbLIX CKOPOCTAX

PacueTbl, pe3ynbTaTbl KOTOPLIX YKa3aHbl B Tabnuue D.3, npoBegeHbl B COOTBETCTBUN C METOAOM KO3(PDOULUNEHTOB
BITUSAHUA AN NNOCKOCTEN Koppekunn 1 n 3 (bnmxanwmnx K nogumnnHuKam) n aatvmkos 1 m 2.

Tab6nwuuya D.3 — OctaTounbil auc6anaHc Ha HU3KoW ckopocTy (1000 MuH™)

[1TNOCKOCTE KOppEeKLnUK

Pac4yeTHOe 3HadeHue, 1 - MM

[onyctumoe 3HavdeHue, 1 - Mm

['TnockocTb 1

246

1925

[1TnockocTb 3

671

1925

Ha apyrmx 6anaHcMpoBOYHbIX CKOpOoCcTAX (CM. Tabnuubl D.4 n
HO) OCTaTOuYHbIV AncbanaHc nonydeH geneHnemMm amnnuTyabsl BUubpaymm Ha moaynb KoadhdpuymeHTa BNaHUA. 3170 03HaYa-

D.5 ans ckopocten 3400 1 9000 MMH_1, COOTBETCTBEH-

eT, YTO Npu pac4HeTax He NPUHATA BO BHUMaHWE nHpopmaumsi 0 3Ha4eHnsIx paszoBoro yrna.

Tab6nuua D.4— OctatouHbiii gucbanaHc Ha ckopoctn 3400 MuH™

[datiuk Bubpaymu

Pac4yeTHOe 3HaveHue, 1 - MM

[onyctumoe 3HaveHue, 1 - Mm

[laTymk 1

(0,55/0,36) 1000 = 1530

2311

[laTymk 2

(0,22/0,224) 1000 = 982

2311

Ta6nwuua D.5— Ocratounbi gucbanaHc Ha ckopocTy 9000 MUH™

[datiuk Bubpaymu

PacyeTHOE 3HAYeHue, I - MM

[onyctumoe 3HavdeHue, 1 - Mm

[laTymk 1

(2,35/2,29) 1000 = 1026

2311

[laTymk 2

(1,44/1,99) 1000 = 723

2311

[MpnnoxeHwe E
(pekomeHayemoe)

MeToauka onpegeneHusa BNga potopa: XeCTKUN U rMOKun

E1 Obwme nonoxeHuns

B AaHHOM nNpuUNoXeHun onncaH cnocob, KOTOPLIM MOXHO UCMOMNb30BaTb ANSA onpeaeneHunst Toro, ABMNseTcs poTop
XKXECTKUM UNN TMOKNM. ECNK yCTAHOBIMEHO, YTO POTOP XKECTKUW, €ro banaHCUpoBKY MOXXHO BbINMOITHATb HA HU3KNX CKOPOCTSIX
BpaweHust. [ nbkne poTopbl B 0OLEM Cny4ae cneayert NnogaBepratb BbICOKOCKOPOCTHOW DanaHCUpOBKE COrNacHo pasge-
ny 7. OQHaKO CYLWECTBYIOT POTOPbI, KOTOPbIE, SBNSAACH TMBKMMKM NO onpeaenennto, A40NyCcKalT BCe xe BanaHCUPOBKY Ha
HM3KOW CKOPOCTW B COOTBETCTBUM C Nnpoueaypamu pasgena o.

[1o BHEWWHEMY BUAY POTOPA HEBO3MOXHO ONpeaennTb, ABNSAETCH OH XKECTKMM Unu rtbkum. Ecnun potop padoraeT Ha
BbICOKMX CKOPOCTSAX BpaLleHUs1, OH MPW Pa3roHe MOXeT NPOXOANTb Yepesd KPUTUYECKME HacTOoThl, MONny4ast 3HaunuTernbHble
ANHaMu4eckme npormbeol, n, cnegoBartenbHo, TPebyeT BbICOKOCKOPOCTHON BanaHCUMpoBKU. POTOP MOXHO CUMTAaTB XKECTKUM
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(C TOYKM 3peHNs BanaHCUPOBKN), ECINN €ro MakcumMmanbHas pabo4as CKOPOCTb NEXUT NO KpanHen mepe Ha 30 % HMXKe nep-
BOW KPUTUNYECKOWN CKOPOCTMW.

E.2 OnpepeneHve Buaaportopa

ns onpepgenenns Buaa potopa (TMBKUM NN XXeCcTKUn), a 3Ha4vnT, metoga banaHCupoBKU, MOXHO BOCIMOb30BaTLCA
cneayrwmmMmmn pekomeHgaumnsamn,

E.2.1 TMony4nTb y M3roToBUTENS TN 3aKa34mnKa CBEAEHUS O TUME POTOPAa N pEKOMEHAYEMOM MeTode banaHCUPOBKU
(cMm. pasgen 5).

E.2.2 Ecnv nepBas kputndeckasi CKOpoCTb BPaLWLEHNA NPEBbIWLAET MakCUMarnbHY0 pabodyto 4YacToTy NO KPpanHen
mepe Ha 50 %, poTop, Kak NPaBUIio, MOXHO CUMTATL XXECTKUM (C TOHYKU 3peHNsi DanaHCUpoBKN).

E.2.3 Kpome Toro, MOXHO BOCNOSIb30BaTLCH CrieayoLwen npoueaypon UCrnbiTaHun.,

YpaBHOBELWNBAKOT POTOP HA HU3KUX 4YacToTax BpalWeEeHUs B ABYX MIMOCKOCTSAX KOPPEKUMU B COOTBETCTBUU C
[[OCT 22061.

YcTanHaBnueatloT poTop Ha banaHcMpoBoOYHOM 060pyA0BaHMK, CNOCOOHOM pa3orHaTh POTOP Mo KpanHen Mepe 40 ero
paboYen CKOPOCTU U UMEIOLLLEM XapPaKTEPUCTUKU XKECTKOCTU U AeMNDUPOBaHUA NOALLUIMHUKOB U UX OMOP TAKUE Xe, YTO U Ha
MeCTe 3KcnnyaTaumm potopa. [NocteneHHo A40BOAAT CKOPOCTb BpalleHUs poTopa Ao paboyen, cnegs3ateMm, YTobbl BUBpa-
LUs BCe BPEMSsl OCTaBarnach B AonycTUMbIX Npeaenax. [onyyaloT 3aBMCUMOCTb BEKTOpa BUOBpaL UM OT YacToThbl BpaLlL,EeHUS
NpW pasroHe 1 NoCneayoLeM TOPMOKEHUN.

Ecnn ¢ nameHeHmem cCKoOpocTu BpaweHuss He OBHapYXMBaeTCH CYLWECTBEHHbIX M3MEHEeHUN BMbpauun, genatot
BbIBO O TOM, YTO POTOP NNBO XEeCTKUnN, NNB0 rmbkumn, HO YPOBHWM €ro MoJarnbHbIX ANCOanaHCOB HE3HAYUTENbHbI. 1118 BbIAC-
HEHWS, KAKOW N3 3TUX ABYX CNy4aeB MUMEET MECTO, BbINMONHAKT UCNbITaHUA Ha rMbKoCcTb cornacHo E. 3.

Ecnwv npu pasroHe nnm Boibere potopa nponcxoasaT 3Ha4YUTENbHbIE U3MEHEHUA BUDpaLuumn, To cnpaBeanuBa ogHa n3
crneayrLwmx anbTeEPHaTUB:

- poTOp rMBKUN;

- POTOP XECTKUW, HO YCTAHOBNEH HA NOAATNUBbLIE OMOPbI;

- POTOP UMEET NOAATIMUBLIE 3MEMEHTHI, AedhopMaLns KOTOPLIX SABNSEeTCA PYHKUMEN YACTOThI BPpaLLEHUS NN TEM-
neparTypbil.

Ins BbiboOpa mexay STMMmn anbTePHATUBAMU BHOBb PA3roHSIOT POTOP A0 paboven CKOpOCTH BPaLWEHNS U CPaABHUBA-
10T HOBbIE U CTapble 3Ha4YeHnst BUbpauum npu Boidbere. Ecnn oHn coBnagarT, MacCOBO-TEOMETPUYECKNE XapaKTEPUCTUKN
MOXXHO CHMTaTb CTAbOMNN3NPOBABLUMMUCSH. 3aTEM NPOBOAAT UCMbITAHUSA HA TMOKOCTb B cooTBeTCTBUM € E. 3.

[TpunmeyaHune— Crtabunusaumus potopa NnponcxoauT Npu ero A4oBoake Ao paboyen cKopocTu BpalLeHUs Unu
BblLL € BCreacTBUeE «npupabaTtbiBaHUA» €ro 9anemMeHToB Nog AeNCTBUEM LEeHTPOOEXHbIX cun. Tak, Hanpumep, As poTOpOB
reHepaTtopa u anekrpogsuraTenemn 4acTto TpedyeTcs BbINOMNHATbL Pa3roHbl U Bbibern 4o Tex nop, noka obmoTtka n cucrema
NOABECKN HE MPUMYT CBOE OKOHYaTENbHOE NOMOXEeHUE.

Ecnu cpaBHMBaeMble XapakTepucTuku BUbpaumm npu Boibere potopa He coBnagaroT, TO AgucbanaHc SsBNseTCA nepe-
MEHHOWN BENMMYUHOW. POTOP B 4aHHbIX YCINOBUAX HEBO3MOXHO YPaBHOBECUTL B AOMNYCTUMbIX NMpeaenax, noka ykasaHHas
npu4vnHa He byaeT ycTpaHeHa.

E.3 UcnbiTaHuAa poTopa HArMOKOCTbL

YcTaHaBsnmBatloT NpobHYI0 Maccy nocepegnHe poTopa unum B ToYKe, rae ycTaHoBKa NPobHOW MacChl MOXET BbI3BATb
ero NOBbIWEHHYI0 BUbpauunto. PasroHA0T poTop Ao paboden 4acToThl, crneds 3a Tem, YTobbl BUbpaunsa BCce Bpems ocTaBa-
rnacb B 4onycTumMmblX npegenax. Ecnv npu pasroHe Bubpauunsi npeBbiWaeT 4ONYCTUMYIO, 3HaYeHue NpobHOW Macehl crneagyeT
YMEHBbLLNTL U MYCK MOBTOPUTL. VI3MepatoT BEKTOP BUDpaLMKN B TOW XXe TOYKE U HA TOW XXE CKOPOCTU, UTO MPU U3MEPEHUAX
no E.2.3. OnpegensoT BNusaHUe npobHOW Macchl NyTEM BbIMUTAHUS BEKTOPA BUbBpauum n3 COOTBETCTBYIOLWLEINO BEKTOPA,
nony4veHHoro no E.2.3. Bektop paszHocTty 0603Ha4aloT A.

OcTaHaBnmMBatoT POTOP M CHUMAKOT NPODHYI0 Maccy. YCTaHaBNMBALIOT ABE APYyrve npobHble MACChl NOA TEMM XKeE yIna-
MU, YTO U NepBYLo, B6Bnnam yandg portopa. Obwan macca rpy3oB 4ormKkHa bbiTb BbibpaHa Taknm 0bpasom, YTobbl 06ecneunTb
TOT e KBa3ncTaTn4ecknm gaucbanaHc B NNOCKOCTH, rae bbina ycTaHoBNeHa eAMHU4YHaa macca, be3 BHeECEHUS ANHAMUNYEC-
Koro aucbananca. CHoBa pasroHs0T pOTOp A0 pabo4en CKOPOCTU, MNONy4atoT pe3ynbTaThl HOBbLIX UBMEPEHNN U ONPEeaensi-
10T BNIMSAHWE ABYX MAcC Ha POTOP NyTEM BEKTOPHOIO BbIYUTAHUA U3 BHOBb MONYYEHHOI0 3HAYEHUS TOr0, YTO ObINO NONYy4eHo
B cooTBeTCTBUM € E.2.3. OBo3HavaloT BEKTOP Ppa3HOCTU KakK B.

E.4 OueHka pe3ynbTtaTtoB men bITAHNW HA TMOKOCTb

Haxoaatr mogynb BeKTopa (,E —B). Ecnnnocne geneHus 3Tom BENU4YUHbLI HA MOAYIb BEKTOPA A byaeTt nony4eHo 3Ha-
YeHne meHblee Yem 0,2, poTop, Kak NpaBuno, MOXHO CHUTATL XXECTKUM (C TOYKK 3peHus banaHcnpoBkn). MM HaobopoT, ecnu
37O OTHOWeEHue byaeT paeHo 0,2 unm bonee, poTop criegyert paccMmaTpuBaTth Kak rmbKumn.

Ecnn BO3MOXHO MaTtemMaTudeckoe MoaennpoBaHUE CUCTEMBbI «POTOp — onopay, AaHHble, Heobxoaumble ANS
BbIYUCNEHNS OTHOWEHUA NO E .4, nony4aloT aHanntu4ecknm nyTem, naberas Tem camblm HEODXO0ANMOCTU MPOBOAUTL UCTbI-
TaHUsI HA TMBKOCTL. [1pn 3TOM 0Cc0D0E BHMMaHME criefyeT 0bpaTUTb HA TOYHOE MOAENUPOBAHNE XapPaKTEPUCTUK KECTKOCTU
N AeMNPUPOBAHUSA CUCTEMbBI KPOTOP — onopar.
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MpunnoxeHnwne F
(cnpaBo4HoOe€)

Mpumep pacyeTa 4ONYCTUMOro 3KBMBAaNIeHTHOro MmoaanbHOro auncbéanaHca

Potop. . . ... . . .« . . e PoTOp Typbokomnpeccopa
Knacc 6anaHCupoBKKU. . . . . . . . . o o i o o . 3 (no MOCT 22061)
Paboyas CKOpOCTb BPALLEHUA . . . . . o v v o v . . 15000 myH~
MaccapoTtopa. . . . .. ... . . v i, 1000 Kr

BbINONMHATHU3KOYACTOTHYI0 BanaHCUPOBKY B ABYX NITOCKOCTAX KOPPEKUUKN, pacnonoXeHHbIX B6nmnan uand portopa.
Obwunm octaTouHbIM gucbanaHc Ansa 9KBUBANEHTHOro XeCTKoro potopa B cootBeTcTBUM ¢ [ OCT 22061:

1, 60 r- mm/Kr x 1000 kr = 1600 - MmMm.

HonycTnmbln 3KBMBaANEHTHLIW MOAanbHbIM gncbananc, r - Mm:

- gnaneponmodbl (60%) . . .. .. ... 960;

- gnastoponmoabl (60%) . . .. .. ... L. 960.

ObWwKnr ocTaToOuYHbIN AncHanaHc

ONAXKECTKOMO POTOPA .+ v v v v v v e e e e e e e e s 1600 - Mmm (800 r - MM B KXXQ0M NITOCKOCTHN).

Mpunoxenve G
(pekomeHayemoe)

MeTtona rpadmyeckoro onpeaneneHna aucbanaHca

Hwxe npeanoxeH cnocob pacyera KoppekTupyowero aucbananca no pesynbratam HabnwoaeHns BO3geNCTBUA
Habopa NpobHbIX Macc.

Bektop OA, 0TNOXEHHbIW Ha pUcyHKe G.1 Nnoa NpPou3BONbHbLIM YITMOM, NpeacTaBnseT cobon HavanbHy BUbpauuto.
BekTtop OB npeacraensiet cobom Bubpaumnio nocrne yCTaHoOBKU NPOOHbBIX MAcC, U3MEPEHHYIO NPU TEX XKe YCITOBUSIX.

Torga «BnusiHue» Habopa NpobHbIX Macc MOXET DbITb NPeaAcTaBNeHo Kak BekTop AB.

"aknm 06pasom, Ansl CHWXEHUS A0 HyNnsi NCX0AHOW BMbpaumm Ha paboven 4actoTe Heobxoanmo nepemMecTuTb

AQO
(NOBEPHYTL) KaxAayto maccy Ha yron BAO 1 U3MeHUTb ee 3Ha4YeHWe B OTHOLWEHUN ——

AB

B

O A

PucyHok G.1 — BekTopHbIN 3 eKkT yCTaHOBKU NPODOHBIX Mace
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MpunoxeHve H
(cnpaBo4HOe€)

CBegeHUs 0 COOTBETCTBUM CChINMOYHBLIX MEXAYHapoAHbIX CTaHA4APTOB MEXrocyAapCTBEHHbIM
cTaHgapTaM, UICNONb30BaHHbLIM B HACTOALLEM CTaH4apTe B KayecTBe HOPMaTUBHbIX CChINOK

Tadbnwuwua H.1

OBo3HavYeHne CCbINOYHOro OBo3Ha4vYeHne n HaMMEHOBAaHNE CChINOYHOTO MEXOYHAPOOHOIO cTaHaapTa n yCrnoBHOE

MEXrocynapCTBEHHOro crtaHaapra 0B O03Ha4YeHne CTENEeHN ero COOTBETCTBUSA CChINTOYHOMY MEXIOCYAapCTBEHHOMY CTaHaapTy

[OCT NCO 1940-2—99 NMCO 1940-2:1997 «Bubpauuns. TpeboBaHusa K KavecTBy DanaHCUPOBKU XECTKUX
potopoB. YacTb 2. [lorpewHoctn banaHcuposku» (IDT)

[OCT NCO 7919-1—2002 NMCO 7919-1:1996 «Bunbpauuns. KOHTpONb COCTOSIHUA MALLWUH MO pe3ynbTaTtam Ua-
MepeHnn Bubpauum Ha Bpawatwmxca sanax. Hacte 1. Obwme tpeboanHus» (IDT)

[OCT NCO 10816-1—97 MCO 10816-1:1995 «Bubpauyunsi. KOHTpOb COCTOAHUSA MALLWH MO pe3ynbTaTam n3a-
MepEHUN BMBpaummn Ha HeBpalwatowmxea Yactax. Hactb 1. Obwume tpeboanus» (IDT)

[OCT 19534—74 NCO 1925:2001 «Bubpauusa. banancuposka. Cnoeapb» (NEQ)

[OCT 22061—76 MCO 1940-1:2003 «Bubpaumns. TpeboBaHus K KavecTBy DanaHCUPOBKU XECTKUX
poTtopoB. HacTtb 1. TpeboBaHus K 4ONYCTUMOMY OCTaTOHMHOMY AncbanaHcy n npoBepka
nx BoinonHeHusi» (NEQ)

[OCT 24346—380 NCO 2041:1990 «Bubpauusi n yaap. Cnosapb» (NEQ)

[OCT 31322—2006 MCO 8821:1989 «Bubpaunsa. banancmpoBka. CornaweHne o6 yvyete BIUSAHUS

(MCO 8821:1989) LLUNOHKM Npu BanaHCUPOBKE BANoOB U HacaxmnBaemblx getanen» (MOD)

[TpwnmeyvaHune—B HacToswen Tabnuue ncnonb30BaHbl CNeayoWme yCrnoBHble 0003HAYEHUS CTEMNEHN COOT-
BETCTBUS CTAHOAPTOB:

- IDT — naeHTNYHbIE CTAHOAPTHI;

- MOD — mogndmunpoBaHHble CTaHOAAPThI;

- NEQ — HeskBMBaneHTHble CTAaHOAPTHI.

MpnnoxeHwe J
(cnpaBo4HOe€)

M3aMeHeHUe CTpYKTYpbl HacTodwero craHaapTa no otHoweHuo K UCO 11342:1998

YkasaHHoe B Tabnuue J.1 nameHeHne CTPYKTYPbl HACTOSALWEr0 MEXrocyaapCTBEHHOIO cTaHgapTa OTHOCUTENBHO

CTPYKTYPbI MPUMEHEHHOIO MEXAYHAPOAHOro cTaHgapTa obycnoBneHo HeobXoAMMOCTBLIO NPUBEAEHNSA B COOTBETCTBUE C
TpedoBanmsamun [ OCT 1.5—2001.

Tadbnwvwua J.1

CTpykTypa mexayHapoaHoro ctangaprta NCO 11342:1998 CTpyKTypa HACTOSALLLro crtaHgapra
Paznen [Togpasgen Paznen [Toapasgen

H.1 3.1
H.2 3.2
H.3 3.3
H.4 3.4
H.5 3.5
H.6 —
H.7 3.6

H H.8 3 3.7
H.9 3.8
H.10 3.9
H.11 3.10
H.12 3.11
H.13 3.12
H.14 3.13
H.15 3.14
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[OCT 31320—2006

OkonyaHue mabnuubi J.1

CTtpykrypa mexayHapoaHoro ctaHgapta ACO 11342:1998 CTpyKTypa HacTosALWEero crangapra
Pasnen [Toapasnen Pasnen [Toapaspgen
D.1 D.1
D.2 D.2
D.3 D.3
D D

D.4
D.5 D.4
D.6

[TpnmedaHnHwue— CTpyKTypHblE 3NEMEHTbl HACTOAWEro craHgaprta W MeXAyHapogHoro craHgapra

MCO 11342:1998, He npuBeAeHHble B AaHHOW Tabnuue, NAEHTUYHbI.

budnuorpadua
[1] MCO 1940-1:2003 Bubpauus. TpeboBaHus K kavecTBy BanaHCUpOBKU XECTKMX poTOpoB. YacTtb 1. Onpegenenne
AONyCcTMMOro octatovHoro gncbanaHca
(ISO 1940-1:2003) (Mechanical vibration — Balance quality requirements for rotors in a constant (rigid)
state — Part 1: Specification and verification of balance tolerances)
2] NCO 10814:1996 Bubpauwms. MogBepXeHHOCTb U YYBCTBUTENBHOCTb MALLWH K U3MEHeHUo aucbanaHca
(ISO 10814:1996) (Mechanical vibration — Susceptibility and sensitivity of machines to unbalance)
3] NCO 2953:1999 Bubpauusa. CtaHkm banaHCUpPOBOYHbIE. XapakTEPUCTUKU U METOAb! UX NPOBEPKN
(ISO 2953:1999) (Mechanical vibration — Balancing machines — Description and evaluation)
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