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BBenoeHue

Obwune TpedboBaHNA K KOHTPONO BUOPALMOHHOMO COCTOSIHUS MalUMH pa3HbIX BUOOB NO pe3ynbTaTam
namepeHnin smbpaunn Ha Bpalwatowmxea sanax yctaHosnenol FOCT NCO 7919-1. HacTosawmnn ctaHgapT
pacnpocTpaHdaeT pekomeHgauun FOCT UCO 7919-1 Ha oueHKY BUOpaLIMOHHOTO COCTOAHUSA KPYMHBIX Napo-
BbIX TYPOWUH 1 reHepaTopoB NO pe3ynbTatamM M3MepeHnuin pagnanbHoOU BUOpaLumm Bana B ToUMKax BHYTPU noa-
LUMAHWAKOB UMW B MaKcUMalbHOM OMN30CTU OT HUX. Pe3ynbTatbl M3MEPEHUN B 3TUX TOUKax CnocCOOHbLI
OOCTaTOYHO MOMHO XapaKkTepusoBaTb obLUlee BUOpaALIMOHHOE COCTOSIHUE MalUWH. YCTaHOBMEHHbIE cTaHaap-
TOM KPUTEPUIN OLIEHKN BUBPaLMOHHOIO COCTOSIHMSA 0O00LWAa0T ONbIT 3KenyaTauum MmallnH gaHHOro BMAaa.

HacTtosilwmmMm cTaHOapToM YCTaHOBMEHbl ABa KPUTEPUA OLEHKUA BUDPALMOHHOMO COCTOSAHUSA MaLUUHBI,
paboTalollen B yCTAHOBUBLLEMCS peXMUMe: Ha OCHOBE abCOoNOTHLIX 3Ha4YeHUn BUOpaL M U Ha OCHOBE U3Me-
HEHWS1 3TUX 3HAYeHUN. Kpome Toro, npuBedeHbl KpUTepmum oLeHKU BUOPaLMOHHOMO COCTOAHUSA MO pesyrbTa-
TaM U3MEPEHNN B HEYCTAHOBMUBLLUEMCS (MepexogHoM) pexmume paboTbl MaLLUHBI.

Bubpauuo Ha BpallaloWMXcs Banax He crneayeTt paccMmaTpuBaTh B KauecTBE €AUHCTBEHHOMO UCTOYHU-
Ka MHpopmaLmm o BUOpaLMOHHOM COCTOSIHUU MaLUUHBL. [1pn KOHTPOME COCTOAHUS KPYMHBIX MapoBbIX TYPOUH
N reHepaTopoB U3MEPEHUS Ha BpaLlatoLWMXcs Banax NPUHATO AONONMHATL U3MepPeHnsiMu BUbpaL M Ha HeBpa-
LaroWwmxea yactax. TpeboBaHUs K TaKUM N3MepeHnUsam ycTaHoBNeHbl B [4] 1 [5].

MeToabl OLEHKW, YCTaHOBMEHHbIE HacTOoAWMM CTaHO4apTOM, OCHOBaHbI HA U3MepeHun BUdbpaumm B
LLUIMPOKOW nonoce 4acTtoT. [1o0 Mepe COBEPLUEHCTBOBAHUA TEXHOMOMMIA KOHTPONSA COCTOSIHUS MaLLUKH BCe DOIMb-
Liee pacnpocTpaHeHUe nony4arT UBMEPEHUS B Y3KUX NMOMocax YacToT U crekTparbHbii aHanus3 Bnopauuu.
OOHako B HaACTOSALWEM cTaHAapTe KpUTepUn OLLEHKN BUOPALIMOHHOIO COCTOSIHMUS MO U3MEPEHUSAM Y3KOMOTOC-
HOW BUDOpaumn He ycTaHoBNEHLI. bonee noapodbHasa nHpopMaLUs 0 KOHTPOMNE COCTOSIHUA MaLLWH MO pa3nnd-
HbIM XapaKTepuctukam snubpaunn npusegeHa B [11] n [12].

[10 cpaBHeHUIO C NPUMeEHeHHbIM MexayHapoaHbiM cTaHgapTomM NCO 7919-2:2009 HacTosAWMK CcTaH-
OapT AONONHeH cnegyloWwMy NONOXeHUAMN, YYUTBIBAKOLWUMM O0TeYeCTBEeHHbIX ONbIT 3KcnnyaTauum MmallmH
OaHHOro BMaa:

- pekomMeHaauuen N3mMepsTb BUbpaLuio Bana MmalmH Mol HOCThIo cBbile 500 MBT ¢ ABYX CTOPOH Npo-
TSKEHHOTrO noAawunnHnka (pasgen 3);

- onpeadeneHnemM MNOHATUA YCTAHOBMBLLEroCs pexuma paboTbl MaluMHbl (NMpuMeYaHue B noapasge-
ne4.1);

- YUCMOBLIM KpUTEPMEM AONYCTUMOCTU HaBeaeHHOW BUOpauun (nogpasaen 4.1);

- YCTAHOBIEH npedenbHbIn CcpoK npeBbilleHns Bubpauuen yposHa TPEOYNPEXOEHWE (noa-
NyHKT 4.2.3.1);

- 3HadeHune MmakcumarnbHo gonyctumoro noporosoro yposHa NPELOYTINPEXOEHWE cHuxeHO co 3Hayve-
HUA, B 1,25 pasa npeBocxoAddllero sHaveHue rpaHulbl mexagy soHamu B 1 C, 4o 3Ha4YeHUd rpaHulbl Mexay
3TUMK 30HaAMU (NOANYHKT 4.2.3.2);

- 3HadeHMe MakcumanbHo gonyctumoro noporosoro ypoeHa OCTAHOB cHwkeHO coO 3Ha4veHud, B
1,25 pasa npeBocxoasulero sHadeHue rpaHnubl mexagy soHamm C 1 D, oo 3HavyeHUsa rpaHunlbl Mexay 3TUMN
3oHaMK (NoAnyHKT 4.2.3.3).

BHeceHHbIe AONONMHEHNUSA BblAENEeHbl KYPCUBOM.

IV
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(MCO 7919-2:2009)

HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

Bubpauus

KOHTPOJ1Ib COCTOAHUA MALLUH NO PE3YJIbTATAM USMEPEHUN BUEPALIUA
HA BPALLAOUWAUXCA BAJIAX

YacThb 2

CTauyuoHapHble NapoBble TYPOUHBLI U reHepaTopbl MOLWHOCTLIO 6onee 50 MBT
¢ pabouMmu yactotamu BpaleHua 1500, 1800, 3000 u 3600 MuH-1

Mechanical vibration. Evaluation of machine vibration by measurements on rotating shafts. Part 2. Land-based steam
turbines and generators in excess of 50 MW with normal operating speeds of 1500 r/min, 1800 r/min, 3000 r/min and
3600 r/min

Ilata BBeaeHna — 2013—12—01

1 ObnacTtb NpUMeHeHus

HacToswmnn ctaHgapT ycTaHaBnNMBaeT PYKOBOACTBO MO OLeHKe BUOpaLMOHHOMO COCTOAHUA MallMH Ha
MECTE UX YCTAHOBKW MO pesynbTaTtam U3amepeHnin LUMPOKONONOCHOW BUDpaL M Bana B pagnansHoM (T. €. nep-
NeHAUKYNSPHOM K ero 0CU) HanpaBNeHUU BHYTPU paauanbHbIX NoALWLWUNHUKOB UMW B MakCUManbHOW ONU30CT
oT HUX. pn oueHKke BUOpaLMOHHOIO COCTOSIHUA KOHTPOMO noanexar:

- BMBpauusa B HOpManbHOM YCTaHOBUBLLEMCSH peXXnme padboTbl MaLLUHBI;

- BUOpauusa B HeyCTAHOBUBLUMXCHA (MNepexodHblX) pexumax, BKMovaa pasroH WM Bblber, HavanbHoe
Harpy>keHue n nameHeHUa HarpysKu;

- U3MeHeHUs Bubpavumm npn paboTte MallMHbl B HOpManbHOM YCTaHOBUBLLEMCSH peXMMe.

HacToswmnn ctaHaapT pacnpocTpaHseTcsl Ha cTaunoHapHbIe NapoBble TYPOUHBLI U reHepaTopbl BbIXO-
HOM MOLLHOCTLIO Bonee 50 MBT ¢ paboynmun yactotamu BpaweHus 1500, 1800, 3000 unn 3600 muH=1. OH
PacnpPOCTPaHSAETCH TakKe Ha napoBble TYPOUHBI UMK reHepaTopbl, HENOCPEACTBEHHO COeAUHEHHLIE C raso-
BbIMW TYpOUHaAMKM (HanpuUMep, B COCTaBE NaporasoBblX 3Heprodbnokos). B aToM cnyvae KpUutepuun, ycTaHoB-
NEeHHble HACTOALLMM CTaHAAPTOM, NPUMEHSIIOT TOSTbKO K pe3ynbTaTtamM U3MepeHnin BuopaLunm napoBbIX TYPOUH
NN reHepaTopoB (BKoYaa My Thl cLuenneHusa).

[1na obulen oueHKn BUOpaALMOHHOTO COCTOSIHUSA MaLLUUHBI KPOME pe3ynbTaToB M3MEPEHUN, NONMYHEHHbIX
B COOTBETCTBUN C HACTOSLLMM CTaHAAPTOM, OObIYHO HEODXOANUMO TakkKe 3HaTb pe3ynbTaTbl UBMEPEHNN BUD-
paLnn Ha HeBpallatoLlmxca YacTax. TpeboBaHUSA K TakKUM U3MEepPEHUAM yYCTaHOBMEHI B [4] U [5].

2 HopmaTuBHbIe CCbINKN

B HacTosLeM cTaHOapTe UCNONb30BaHbl HOPMaTUBHLIE CChINKU Ha cneaylolun ctTaHaapT:
FOCT NCO 7919-1—2002 Bubpauyus. KoHmpons cocmosiHUs MalluH 1o pe3ynbmamam U3MepeHUU
subpauuu Ha spauwjarouiuxcst sanax. Obwue mpebosarHus (MCO 7919-1:1996, 1DT)

[TpumeyaHun e —lNpy NnoNb3oBaHMM HACTOSAWMM CTAaHAAPTOM LENecoodbpasHo NpoOBEPUTL AEUCTBUE CCbINTOYHbIX
CTaHAAPTOB B MHAPOPMALMOHHON CUCTEME 0DLLEero nonb3oBaHus — Ha ouumanbHoOM cante PegepanbHOro areHTCTBa no
TEXHUYECKOMY PEryrnMpoOBaHUIO N METPONOrMN B CeTU VIHTEpPHET N no exerogHoMy MHPOPMaLNOHHOMY yKasaTento « Hauu-
OHalnbHbIE CTAHAAPTLI», KOTOPbLIN ONYONMKOBAH MO COCTOSHMIO HA 1 AHBaPS TEKYLLENO roga, v No BbIMYCKaM €XXeMeECAYHOro
MHPOPMAaLNOHHOIO yKkasartens « HaunoHanbHble CTaHAAPThI» 3a TEKYLWWN rod. Ecnn 3ameHeH CCbINOoYHbIM CTaHA4AaPT, Ha KO-
TOPbIN faHa gatnpoBaHHas CChinka, TO pPEKOMEHOYETCH NCMOSb30BaTh BEPCULIO 3TOMO cTaHgapTa € yKkadaHHbIM BblLLE rogoMm
yTBEPXKAEHUS (MPUHATUA). ECNKM nocne yTBEPXAEHUA HACTOSALWEro cTaHaapTa B CCbITOYHbLIM CTAHAAPT, HA KOTOPbLIM AaHa
0aTUPOBaHHAas CCbiNKa, BHECEHO U3AMEHEHME, 3aTparvBatoLLee MONoXXeHNe, Ha KOTOPOE AaHa CCbINKa, TO 3TO MONOXEHUE
PEKOMEHAYETCH NPUMEHATL Be3 yyeTa 4aHHOINo n3MeHeHusl. Ecnun cebiNnoYHbIN CTAHAAPT OTMEHEH Be3 3aMeHbI, TO MOJTOXe-
HMWE, B KOTOPOM AaHa CCbINIKa HA HEro, pEKOMEHAYETCH NMPUMEHSATL B HaCTU, HE 3aTparnBatloWen 3Ty CChINKY.

U3paHune odbmumnanbHoe
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3 U3mepeHua Bnopaumm

Obune TpedboBaHUA K MeToA4aM U cpeCTBaM N3MepeHnin BUOpaLIMn Bana B LLeNsX KOHTPOMSA COCTOAHUS
MawnH yctaHoBneHbl TOCT NCO 7919-1.

MN3HavyanbHO cOop AaHHbLIX O BUOpaLMKN NapoBLIX TYPOMH U reHepaTopOB OCYLLECTBASANCH C NOMOLL IO
KOHTAKTHbIX AAaTYNKOB-30HAOB, NMO3BOMAOLWNX UIMEPATL abConoTHYIO BUbpauuto Bana. lNosaHee, no Mmepe
Pa3BUTUA DECKOHTAKTHLIX CNOCOOOB M3MepeHnst BMbpauun, donsliee pacnpocTpaHeHne nony4vmnm nsmepe-
HAS OTHOCUTENBHOW BUDpaLUuMn Bana. B aToMm cny4vae npm HeodbxoanmMocT abcontoTHas Bubpaums Bana Mor-
na obITb onpeaeneHa BEKTOPHbIM CYMMUPOBaHUEM CUTHANOB BECKOHTAaKTHOro gat4yMka 1 yCTaHOBNEHHOMO Ha
TOM € OCHOBaHUU MHEPLIMOHHOro Aatyunka, N3Mepsiiollero BMopauuio onopHOM KOHCTPYKUMW. OAna uenewn
HacTodALWero ctTaHgapTa B paBHOW cTeneHn AoNYyCTUMbI U3MEPEHUS KaK OTHOCUTENbHON, Tak N abCOoMOTHOM
Bubpauun. OgHako cnegyeT UMeTb B BUAOY, YTO UCNONMb3OBaAHUE KOHTaKTHOMo AaT4vynKka-3oHaa orpaHuvmMBaeT
YacCcTOTHbIVA AManasoH U3MepeHUI.

N3ameputenbHas cuctemMa gomkHa obecnevymBaTh BbIMOMHEHNAE U3MEPEHUN LLMPOKOMONMOCHOW BUDpa-
LN B AManasoHe 4YacToT, HMKHAA rpaHmua kotoporo 10 'y, a BepxHAs He MeHee YeM B TPU pasa NpeBbllIaeT
MaKCcUManbHYyo YacToTy BpalleHUa poTopa, HO He Hke 125 I'y. OgHako ecnn 3Ty U3MEPUTENbHYIO CUCTEMY
NCMONb3YIOT KPOME Lenen KOHTPOMNSA COCTOSAHUS TakkKe U AN AnarHoCTUpOBaHUSA, TO OHa A0KHa obecneyn-
BaTb BbINONHEHNE U3MEPEHNN B DoNnee LWNPOKOM AnanasoHe 4acToT, a Takke npoBedeHUe CnekTpanbHOro
aHanunsa snopauunn. B ocobbIX cnyyasix, Korga Ha MmalnHy MOXKeET BO3AEeNCTBOBATbL HU3KOYACTOTHAA BMDpa-
LSl CTOPOHHUX UCTOYHUKOB, HANpUMep, B CEUCMUYECKN OnacHbIX panoHax, cneayeT npeaycMoTpeTh UCNOMb-
30BaHWe, Hanpumep, puUnbTpaLnM HU3KOYACTOTHOIO OTKIUKA UMK 3a4epXKy curHana. Ecnun npeanonaraetc
CpaBHMBATb pe3ynbTaTbl U3IMEPEHWA ANA pas3HblX MallWH, TO cneayet ybeauTbecsl, 4YTO WU3MEPEHUS
npoBeaeHbl B 04HOM U TOM XXKe gnanasoHe 4acToT.

Toukn n3MepeHn BbIOMpatoT Takium 0bpasoMm, UToDOLI naMmepsemMasa BUbpauuna cogepkana AoCTaTOYHYHo
MHdopMaLnio o konebaHusx Bana B paganansHOM HanpasneHun. B cBA3N C 3TUM cneayeT nsberatb pasmelle-
HASA OaTYMKOB B y3nax Mo coDCTBEHHbIX KonebaHun Bana. Kpome Toro, cnegyeT ydoeanTbes, UTo cpeacTBa
N3MepeHNN He NoaBepratoTCs YpeaMmepHbIM BHELLHUM BO3AEUCTBUAM, HANpUMep, BO3ayLwHoro wyma. Ooblv-
HO N3MepeHUs NPOBOAAT B ABYX OPTOroHaNbHbLIX HanpaBNeHUAX BHYTPU Ka)Xaoro pagmanbHOro nogLlmnHuka
NN B HeENOoCpeaCTBEeHHOW BNU30CTU OT Hero. [ omeemcecmeeHHbIX MaliuH bonewiol MowHocmu (cebilie
500 MBm) Ha nodwiurnHukax bonswou npomsi>keHHoCcmu U3MepeHUs1 peKkoMeHoyemcs npoeooumse Ha oboux
KOHUax rnodwurnHuka. HanpaBneHunst UsMepeHnn aonyckaeTcst BbioupaTb NMPOU3BOSIbHO, HO ODbIYHO U3Mepe-
HMUSA NPOBOAAT B rOPU3OHTANLHOM U BEPTUKANbHOM HanpaBNeHUax unu nog yrnamm £ 45° K BepTUKanbHOMY
HanpaBneHUto.

[lonyckaeTcsa NpoBOANTL U3MEPEHUdA TONMBKO B OAHOM padvanbHOM HanpaslieHUM ¢ UCNOoNb30oBaHNEM
OQHOro gatynka BubpaLnm Npu yCrnoBmn, YTo 3TO NMO3BOMUT NOoMyvaTbh AOCTAaTOYHO NOMHYIC UHOPMAaLNIO O
BMOpaLnm sana. lNpun 3ToM crnegyeT yunuTbiBaTh, YTO BblbpaHHas opueHTauna gatiynmka MOXKeT He NO3BOMUTL
Habnogate MakCcuManbHOe 3HaYeHUe KOHTPONMPYEeMOoro napameTpa Budpaunm sana B A4aHHOW NIOCKOCTU
N3MepeHnn.

NamepeHnin oceBoin BUbpaLunm Bana ang napoBbiX TYPOUH U reHepaTopoB, Kak NpaBuio, He NpoBoasiT.

XapakTepuUcTUKN N3MepPUTENbLHOW CUCTEMBI AOMMKHBI ObITh onpeaeneHbl ¢ y4eTOM BIUSIHUSA:

- konebaHun TemnepaTypbl;

- MarHUTHbIX Noneu;

- aKyCTMYeCKOoro wyma;

- KonebaHunn HanpsXeHust NMTaHua:

- 3NEeKTpUYeCcKoro umnegaHca n annHel COeaQUMHUTENbLHOTO Kabens:

- OpUeHTaunn gaTyumka;

- JKEeCTKOCTU NOBEPXHOCTU YCTAHOBKM gaT4yuka.

Ocoboe BHUMaHUe crneayeT yaensaTb nNpaBuibHOW YCTAaHOBKE gaTunka M TOMY, UTODbI cpeacTBa Kpenne-
HUA OaT4yMKa He yxyawanu TOYHOCTb UsmMepeHun (cm., Hanpumep, [10]).

[TOBEpPXHOCTb Bana B MecTe N3MmepeHnUs AomKHa ObITh rMagkon, He UMEeTb HapyLIEeHWUA reOMeTPUYECKOU
popMbl, HEOAHOPOAHOCTU MaTepuarna n ocTaTouYHOro HamarHM4YMBaHusl, CNOCOBHBIX NPUBECTU K UCKaXKEHUAM
cCUrHana (Tak HasblBaeMbIM «3NEKTPUYECKUM DUEHUsIM» Bana). INeKTPU4eckne n mMmexaHmdeckne OUeHUs
Bana, UsMepeHHble ¢ MNOMOLLbLIO gaTynKa, He AOJKHBI B COBOKYMHOCTU NpeBbIaTh 25 % 3HavyeHuda rpaHuubl
Mexay soHamm A n B Ha paboden yacToTe BpaweHus (cm. Tadbnuuy A.1 npunoxeHmsa A).

[Tepen nyckomM nNapoBoOU TYPOUHBI UNKN reHepaTopa MOTYT ObITb NMPOBeAEHbl MU3MEPEHUS NMepeMeLLEHNS
Basa nNpu ero MeaneHHoOM nNposopadnBaHin. B 3ToM criyvyae xapakrepUcTuk NameputTenbHOM CUCTEMBI JOI K-
Hbl 0becnevnBaTb TOUYHbLIE N3MEPEHUSI B 0DNACTU OYEHb HU3KNX YacToT. Takne namepeHumnst 00bIMHO HE MOTYT
0aTb JOCTOBEpPHLIE CcBeJeHUs1 0 BMeHnn Bana Ha paboven 4YacToTe BpalleHUs, MOCKONbKY Ha UX pe3ynbTaThl
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MOTYT NOBMUATL, HANPUMEP, HanNM4ne BpeMeHHOro nNpornda sana, HepaBHOMEPHOCTb ABMXEHUS Land Bana B
3a30pe noalnnHuKa Unu ABMXKEHUN Bana B 0CEBOM HanpasneHun. [Noatomy cneayet cobnogaTb OCTOPOXK-
HOCTb MPWU MOMNbITKE KOMMNEHCUPOBaTb ODUEHWE Bana BEKTOPHbIM BblUUTAHUEM W3 pedynbTata U3MepeHUui
BUOpaL M B pabouem pexmme MallnHbl pesynbTata USMepeHnin Npy NnpoBopavnBaHnm potopa. Ecnu Bnmsaio-
LLe PaKTopPbl HE YYTEHbI AOMKHBIM 0Dpa3oM, TO Takag MmaTemMaTnyeckas onepauns MOXeT NPUBECTU K yXy -
LUIEHUO TOYHOCTU W3BMEPEHUN WU HEMNpPaBUNbHOW OLIEHKE BUOPALUMOHHOIO COCTOSHUA MallnHbL (CM.
[OCT UCO 7919-1).

4 Kputepuun oueHKu

4.1 O6WMe nonoxeHns

BIOCT NCO 7919-1 ycTaHOBNEHbI ABa OOLWNX KPpUTEPUSA OLEHKU BUOPALMOHHONO COCTOAHUSA MaLUMH
Pa3NUUHBIX KMaccoB Mo U3MepeHuam Bubpauum Bana. OauH KpUTtepun — Ans UHTerpanbHOro napamerpa
BMOpaLUMM B LLUMPOKOW MONOCEe 4acToT, APYron — Ansg U3MEeHeHW 3Toro napametpa Oe30THOCUTENbHO K
HanpaBneHUo N3MeHeHUn (B BONbLUYIC NN MEHbLUYIC CTOPOHY).

YCTaHOBMEHHbIE HACTOALMM CTaHOApPTOM YUCIIOBbIE 3HAYEHUSI KPUTEPUEB NOMyveHbl 000bLeHNneEM
OONbLLUOrO MaccuBa Pe3ynbTaToB U3MepeHUA AN MallMH AaHHOro Buaa, U MOXKHO O0XXuaaTh, UTo cobnogeHune
pekoMeHaaLUnn HacTosILLero ctaHgapTa no3sBonnT obecnevynts HopMarnbHoe PYHKLUUOHUPOBAHNE MALLNHBI.

KpnuTepumn HacTosLero ctaHaapTa yCTaHOBMEHb! AN MalUMHbL, paboTarolen B yCTaHOBUBLLIEMCS PEXU-
M€ B 3alaHHOM AMnanasoHe Harpysok Ha paboden yactoTe BpalleHus. [Npn sToM gnd reHepaTtopa AonycKaroT-
CA 0DblYHbIe HEDOMbLUME KONMebaHUA 3MeKTpUIeCKON HarpysKku.

[1 pumMmedyaHUe— [loHamue YemaHoeUSWec0CAH PeKUMa C8A3aHO C npuxo@om 8 Pa8HOBECHOE COCMOAHUEC 8CeX
CbUSUL{ECKUX nonel, om KOmopsix 3asucurn euﬁpaqm' MaluuHbl. Kak npasursio, PexKum cHumarrm yermaHosUsWUMCH, eCriu
U daHHOU HacPY3KEe 6CC KOHMPONUPYEeMbIe JIKCIfyamallOHHbBIC [flaPpaMemppbl COXPaHARM [HOCMOAHHOE 3HAaY4YCeHUE.
O0Hako ocobeHHoOCMU KOHCMPYKUUU, ycrmaHO8KU U beHKL{UOHUpOBaHUH KOHKPEeMmMHbIX MalllUH MOcym nompeﬁoeamb 3aoa-
HUS OOronHumernbHbIX yCﬂOSULj YVCermaHO8USWIecOCAH Pe XKUMa, KOmopble onpe@enmom, Haripumep, Ha OCHOB8Ee Oribima 3KC-
firiyarmatuu.

Kpome 3TUX KpUTepueB HACTOSALLMM CTaHOapPTOM YCTAHOBIMEH KpUTEpUA Ans padboThl MaLLUWHBLI B HEYCTa-
HOBMBLUEMCH (NepexoaHoM) pexunme. Icnonb3oBaHMe ykasaHHbIX KpUTepUeB NOo3BONUT U3DeXaTb Heonpas-
OaHHBIX 3aTpaT Ha CHWXeHune BUDOpauuu, co3gaBaeMol MaLIMHOW, a Takke npeabsiBNEeHUs1 Ype3MepHo
3aBblLLIEHHBbIX TPeDbOBaHMMN K ee BUOpaLMOHHOMY COCTOSHUIO. [JaHHbIE KPUTEPUN MOTYT CIMYKUTb TakKe OCHO-
BOW TpebOoBaHUN NPUEMOYHBIX UCTIbITAHUA (CM. 4.2.2.3).

Bce kputepuun npegnonaratoT UsmepeHne BMbpauunn, cosgaBaemMon MallnHOW, a He nepegaBaeMon Ha
MaLlnHy M3BHE. ECnin eCcTb OCHOBaHUA OXMAaTb CYLLECTBEHHOIC BNUAHUA HAaBeAeHHOW BMOpaLun (annuTenbs-
HOW U KpaTKOBPEMEHHOW), TO pekoMeHAayeTcs NPOBECTU U3MepeHUs Ha oCTaHOBNEeHHOU MallnHe. Ecnn
pe3ynbTaTbl U3SMePEeHNN OKaXKyTCHa HenpmemremMo BbICOKUMU (Harpumep, bornee mpemu subpayuu MallUHbI,
pabomarouiell 8 3a0aHHOM peXXUME), TO HeODXOAUMO NPUHATL Mepbl ANS YCTpaHeHUs1 BNUAHUA HaBeaEeHHOM
BUOpaLnN,

[ns nonyvyeHus obuien oueHK BUOpaLMOHHOIO COCTOSIHMS MaLLMHBI U3MepeHnd BUbpaLnn Bana 4acTo
OONONHAT N3MEepPEeHNsIMU BUOpaL MM Ha HeBpaLLaroLNXCS YacTsIX.

4.2 Kputepun 1 (ana abCconwTHOro 3Ha4eHUA KOHTPONIMPYEeMOoro napameTpa)

4.2.1 O6wmMe nonoxeHus

LaHHbLIN KpUTEPUA CBA3aH C onpedeneHmnem rpaHul, ans abconioTHOro 3HavYeHUss KOHTPONMUPYEMOTO
napameTpa BmMbpauum Bana n3 ycnoBus AonyCTUMbIX AUHAMUYECKUX HArpy3oK Ha NoaLwWnnHUKA, A0NYCTUMBIX
3HAYEeHUN paaManbHOro 3asopa B NOALWWUMHMKE WM OONYCTUMOW BUOpauun, nepegaBaeMon Ha OMOPHYHO
KOHCTPYKUUIO N (PYHOAMEHT.

4.2.2 Bubpauma MmawuHbl B YCTAHOBUBLUEMCA peXuUMe ¢ paboyet HacTOTOU BpaLleHUA

4.2.2.1 Obwme nonoxeHmsa

MakcumanbHoe 3HauyeHne KOHTPOoNMMpYyeMoro napameTpa, nofyyeHHoe no usmMepeHUam Ha KaXkaom noj-
LLUIMNHWKE UMW ONope, CPaBHUBAIOT C rpaHULLaMN 30H BUOpaLIMOHHOIC COCTOAHNUSA, YCTAHOBIIEHHBIMM HA OCHOBE
aHanunsa npakTukM aKkcnnyartauum malvH gaHHoro Bmaa.

4.2.2.2 30HbLI BUOpaLUOHHOIO COCTOSAHNSA

[ns1 oueHKn BUOpaLMOHHOIO COCTOAHUA MaLUMHBI, paboTatolen B yCTaHOBMUBLLUEMCS peXume Ha pabo-
Yye YacToTe BpalleHUsl, U NPUHATUSA peLleHnin 0 HeODXOAUMBIX AEUCTBUSIX B KOHKPETHOW CUTYaL MU YCTAHOB-
NeHbl crnegyroLwne 30HbI:

30Ha A — B 9Ty 30HY nonagaeT, Kak npaBuno, BMdbpauna HOBbIX MaLllXH, BBOAMMBIX B SKCNyaTaLuio.
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30Ha B — mawuHbl, BUOpaLns KOTOPbLIX NoNagaeT B 3Ty 30HY, 0ObIMHO cYNTAIOT NPUroaHbIMU NS 3KC-
nayatauum 6e3 orpaHn4eHns CpPoKOB.

3o0Ha C — malunHbl, BUOpaLUnUs KOTOPbLIX nonagaeT B 3Ty 30HY, OObIYHO CcHUTAOT HENPWUroAHLIMU ANS
ONUTENLHON HenpepbIiBHOW paboThl. OOLIYHO AonycKatloT PYHKLUUOHUPOBAHUE TaknX MallUH OrpaHUYEeHHbIN
nepuoa BpeMeHU, Noka He NOSIBUTCH BO3MOXHOCTb NPOBedeHUsA BOCCTAaHOBUTENbHEIX MEPOMNMPUATUN.

30Ha D — ypoBHM BUDpauuM B OaHHOW 30HE OOBLIMHO paccMaTpuBaloT Kak CrocoOHLIE BbI3bIBATH
cepbes3Hble NoBpeXaeHNs MaLUnH.

4.2.2.3 Kputepun npuemku

Kputepunm npuemMkn U3roToBEHHOWU UMM BOCCTAHOBMEHHOWM MallWHbI BCcerga dABNsAlTCA npegmMmeTom
cornalweHnsa Mexay ee noctaBLWnKoM 1 notpebutenem. MNpn dopMmnpoBaHM 3TUX KPUTEPUEB Lienecoobpas-
HO YYUTbIBaTb YCTAHOBMIEHHbIE HACTOSALLMM CTAHOAPTOM 30HbI BUOPaLMOHHOMO COCTOAHUS.

[TpumedvaHnwune—IlocnoxuBwencs NpakTuke Arnst HOBbIX UMM BOCCTAHOBMEHHbBIX MALWWH NMPUEMOYHbIE 3HAYE-
HUS YCTaAHABNUBALOT B Npeaenax 30Hbl A unu B npeaenax 30Hbl B, HO HE NpeBbIWLAKLWMMKN 3HAYEHME FPaHnL bl MEXAY 30Ha-
Mmn A n B bonee vyem B 1,25 pasa.

4.2.2.4 ['paHULbl 30H BUOPALMOHHOIO COCTOSIHUS

3HavyeHus rpaHunL, 30H BUbpaLMoHHOro COCTOSAHUSA npuBedeHbl B Tabnuuax A.1 n A.2 npunoxeHust A. Nx
MPUMEHSIIOT K pe3ynbTtatamMm U3MepeHnn pagnansHon Budpavumm Bana BHyTpU U BONU3U NoALUANHUKOB Mpu
paboTe MallMHbI B YCTAHOBUBLLEMCS peXMUMe ¢ paboyen 4acToTou BpalleHnsa. YicnoBble 3HaUYEeHUS rpaHuLL
30H onpegeneHbl NO AdaHHbIM 3KcnyaTauun, npeaocTtaBliIeHHbIM U3rOTOBUTENAMUM M NONb3oBaTENIAMMU
MaLUnH. HecMoTpsa Ha Hen3beXXHbln BOMbLLOK pa3dbpoc B AaHHLIX NOoA0BHOro poaa, 3HavYeHus1, NpuBeaeHHbIe
B Tabnuuax A.1 n A.2, MOTYT CIY>KUTb XOPOLLUAM OPUEHTUPOM MPU OLEHKe BUOPpaLIMOHHOTO COCTOSIHUS MalLlun-
Hbl, MO3BONSAWNM 1U3DeXaTb 3aBblLLUEeHHBIX TpeboBaHUA K BUOpaLmMm MalnH 1N U3MULLIHUX pacXodoB Ha ee
CHUXEeHUe.

,El,orlyCTlhlvl Oonee BbICOKMN YPOBEHb BUOpaLWK, eCclin oHa M3MepeHa B ApYrnx To4Ykax (He BHYTpU Unn
BOMN3K NOALLNMHUKOBBLIX OMOP), a TaKKe B NepexoaHOM pexnme padboTbl MaLLUHBI.

Kak npaBunno, pyKoBOACTBYACh 3HAYEHUAMN, NpuBeaeHHbIMX B Tabnuuax A.1 n A.2, MOXHO ¢ 60NbLLINM
OCHOBaHMeM yTBepXaaTb, UTO 3a30p B NoALWLUNHUKE, a Talkke AUMHaMUYecKue cunbl, NnepeagaBaemMble Ha Noa-
LLUMMNHUKOBYO ONOPY MalUMHbI 1 ee dyHaaMeHT, OyayT B AONYCTUMBIX npeaenax. Ho BO3MOXHbI CUTYaL MK, KOT-
0a OCODEHHOCTU KOHCTPYKUMKM MalUUHBI UMW OMbIT 3KCnyatauuM MallkH OadHHoro Ttuna Tpebyer
YCTAHOBNEHUA NHBIX (Donee BbICOKUX UM Bonee HN3KUX) rpaHunLL, 30H BUOpaLMOHHOTO COCTOSIHUS, HAanpumep:

a) Korga Ha BMbpauuio MallMHbl CYLLIECTBEHHOE BNUAHME OKa3biBaeT Ccrnocob ee yCTaHOBKU U Cnocob
coegunHeHnsa ¢ NpueBoAHbLIMU MallMHaMKW. B YacTHOCTKU, B cnydae XXeCTKOW NoALMNHUKOBOW ONOpbl MOXHO
oXXungaTtb 6onee BbICOKYHD OTHOCUTENbHYIO BUBpauuo Bana. HaobopoT, oTHOCUTENbHAas BUOpauuna oyaeT
MEHbLUE B cny4yae noaaTtnnMBouv Onopbl, HO NPKY 3TOM MOXHO OXUaaTb 6onee BLICOKYHO abCOMOTHYHO BUDpa-
Luto. B aToM cnydae onbIT HabnoaeHM 3a Takon MallMHOW MOXET NPUBECTU K PELLUEHUIO YCTAaHOBUTb UHbIE
3Ha4YeHUd rpaHnL, 30H:;

b) korga ocoboro BHUMaHUA TpebyeT KOHTPOMb 3a30pa B NoALWMNHMKE. bornee Toro, rpaHulbl A0NYCTU-
MOW BUOpaLIMM Bana MOoryT 3aBUCEThL OT AnamMeTpa Uandbl poTopa, NOCKONbKY 0ObIYHO NOALNMHUKA BonblLLe-
ro Anametpa TpebyoT 1 bonbllero 3asopa. Ecnn Bubpauuio Bana KOHTPONMMPYOT B NOALIUMNHUKE Manoro
3a30pa, TO 3Ha4YeHud, npuBeaeHHble B Tabnuue A.1, MOryT ObITb YMeHbLUEHbI. CTeneHb BO3MOXHOIO YMEHb-
LLEHNA 3aBUCUT OT TUNa NoAwWnnHmnka (KonbLueBou LMNUHAPUYECKNA, 3NNMNTUYEeCKUA, caMoyCcTaHaBMMBalo-
LLIMNCA CEerMeHTHbIM U T. MN.) U yrna Mmexay HanpasleHUneM U3MepeHnn 1 HanpaBneHeM, B KOTOPOM 3a30p
MUHUMarneH. B cBA3M ¢ 3TUM TOYHbIE peKkoMeHdauun No Koppekumn rpaHny, 30H BUOpaLMoHHOrO COCTOAHUS
OaTb HEBO3MOXHO, HO B MPUNOXeHUn B npuBeaeH TUNUYHBIA NpUMep AN KOMbLEeBOro LMANMHAPUYECKOro
NOALUNMHUKA CKONMBXEHUS;

C) Korga nogLluMnHMKoBagda onopa MMeeT OTHOCUTENbHO Manoe HarpyXeHue (Hanpumep, BeIHOCHOM NMoa-
LUMNHWK poTopa BO3byauTens nnn noawmnHnK Myd el CUENNeHUs) MNn apyrie noawmnMnHnukn obnaaatoT BbICO-
KOW NoaaTnMBOCTLIO. B 3TOM cnydae MOoryT ObiTb YCTAHOBMEHbI ApYrMe KpUTepun, OCHOBAHHLIE Ha aHanuse
KOHCTPYKUMN MaLLUUHbI;

d) korga UsmepeHust BO3IMOXHbI TONbKO B TOYKE, AaneKo OTCToAWen OoT nogWwWmnMnHUKOBOM ONOpkI.

[MTpnmevaHnue 1—[ns pasHbiX NOAWUNMHUKOB OAHOIO BanonpoBoga MoryT ObiTb YCTAHOBMNEHLI Pa3HblE rpa-
HULbI 30H BUOPALMOHHOIO COCTOSAHUS.

OObIYHO yCTaHOBMNEHWe bonee BbICOKMX 3HAYEHWI rpaHnL, 30H BUOPAaLMOHHOIO COCTOSIHUS MO CpaBHe-
HUO ¢ NpuBeaeHHbIMU B Tabnuuax A.1 n A.2 TpebyeT aetanbHOro TeXHU4YecKoro 0b60CHOBaHUSA, NO3BONAIOLLE-
ro yoeanTbCcs B TOM, UTO NOBLILLEHHAs BUOpaLua Bana He NpUBeaeT K yXyALWeHUo nokasaTtenen HageXXHoCcTu.
Takum 0boCHOBaAHMEM MOXET ObITb y4ET KOHCTPYKTUBHBIX OCODEHHOCTEN MaLLUHBI NN YCNELUHbLIN ONbIT SKC-
nnyataunuy MallnH aHanormyHom KOHCTPYKUMK C aHaNOrMYHbIMU OnopamMu.
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[TpumevaHne 2—B HacTosAWeM cTaHgapTe rpaHnubl 30H BUBPaLNOHHOIO COCTOSIHUA YCTAHOBIEHbI De30T-
HOCUTENBbHO K TUNY DyHAAMEHTA ((KECTKOMY UN NOJAATIIMBOMY) NAPOBOW TYPOUHbBI UNK reHeparopa. 3To cornacyetcs ¢ [5],
rae OUEHKY BUOPaLMOHHOIO COCTOSIHUS TEX e MALUMH OCYLLECTBNAOT MO pe3ynsratam namepeHuin Bubpaumm Ha HeBpalla-

lowmxest YacTtsax. B bygywem ansa pasHeix TMNoB doyHaaMmeHTa MoryT BbiTb YCTAHOBIMEHbI Pa3HbIe KPUTEPUN, ECINN aHANKN3
OAaHHbIX 3KCnnyaTaymm MallvH JaHHOIo BUaa A4acT K 3TOMY OCHOBAaHWA.

4.2.3 lNoporoBble YpOBHU ANA YCTAHOBUBLLUEroCcA peXxuma padoThl

4.2.3.1 Obwme nonoxeHmsa

[Tony4yeHHOe B pesynbTaTe U3MEPEHUA B YCTAHOBUBLUEMCSH pPeXMMe paboThl 3HAYEHNE KOHTPpOonupye-
MOro napameTtpa obblMHO CpaBHUBAKOT C NMOPOrOBbIMUA 3HAYEHUSAMU, onpeaensarownMM orpaHMYeHne Ha 3Ke-
nnyatayuio MmalnHbel. 3T orpaHndeHna umeroT popmbl NPEAYTNPEXOAEHWA 1 OCTAHOBA.

LocTnXeHne KOHTPONMpyeMbIM NapameTpomM BMbpaLum nnm nsmeHeHnsa sudbpaummn yposHs NPEOYTI-
PEXXOEHWE cBnageTtenbCTBYEeT 0 TOM, UTO MallUMHA Hy)XOaeTcs B NpoBeAeHUN BOCCTaHOBUTENBHBLIX paboT.
Kak npaBuno, npu goctmxkeHunn yposHda NPELAYIPEXOEHWE agonyckaeTtca pabota MallvHbl B TEe4EHUE HEKO-
TOPOro nepuoda BpeMeHu, noka npoBoAAT UccneaoBaHuns npuymMH MsMeHeHns Bubpaunn (Hanpumep, BbIsiC-
HAOT, He CBA3aHbl NN 3TU U3MEHEHUA C U3MEeHEeHUAMWU Harpysku, 4acToTbl BpalleHUsa WUnn gpyrux
sKkcnnyaTauMoHHBIX NapamMeTpoB) 1 onpeaensoT KOMMNIeKC BOCCTAHOBUTETbHBIX MePONPUATUN. PeKOMeHOY-
emcs, Ymobhbi nepuod uccredosaHuUU U eoccmaHo8UMeNbHbLIX MepOoripusmuu, rnocriie Komopoao COMKHO Mpo-
U30UmMuU CHUXeHue subpauuu, He npessiian 30 cymokx.

LocTmxeHne kKoHTponupyembiM napameTtpom Budbpaunm yposHa OCTAHOB cBuaeTenbCTBYET 0 TOM,
4YTO danbHeuwas padboTa MaluMHbl MOXET MPUBECTU K ee noBpexaeHwuto. [Npu npeBbilUEeHUN YPOBHS
OCTAHOB cnegyet npuHATL He3aMeanUTeNbHbIE Mepbl MO CHUXKEHUIO BUOpaLMN N OCTAHOBUTL MaLLUHY .

4.2.3.2 3apaHune yposHeun NPEAYINPEXOERINA

YposHu MNMPEOYTNPEXOEHNA morytT MmeHATbCA OT MalUMHBI K MawinHe. OBObIMHO STOT YPOBEHL YCTaHAaB-
NUBaOT OTHOCUTENBLHO HEKOTOPOro 6asoBoro 3HaveHusa (basoBoW NUHUK), onpeaensiemMoro Ang sagaHHoOW
TOYKU N HanpaBNeHUa U3MepeHU no onbITy 3KcnnyaTauMm KOHKPeTHOU MaLUUHBI.

PekomeHayeTcsi yctaHaBnueaTth ypoeHb MNPEOYTIPEXIOEHWE Bhilwe 6a30B0M NMHKUKN Ha 25 % 3HaJe-
HUSA rpaHnLbl Mexay 3cHamMn B n C, HO He sbiulie 3Ha4YeHUSs epaHuUUbl MeXx0y 3o0Hamu B u C. Ecnun 6a3oBoe 3Ha-
yeHne mano, 1o yposeHb [NMPEAYIPEXOEHWE moxeT HaxoanTeca HUXKe ykasaHHOU rpaHunLbl.

Ecnn 6baszoBaga NUHMA He onpeaeneHa, Hanpumep, Ans HOBbIX MaLUWH, TO HAYaNbHYHO YCTAHOBKY YPOBHS
NPEAYTPEXIOEHWE cnegyeT npoBoanTb NMOO UCXOAA U3 ONbITa 3KCnnyaTaunuy aHanorMiyHbiX MawmnH, nndo
OTHOCUTENIbHO CcOornacoBaHHOro npuemMmnemMoro sHadeHund. [Npun oTCyTCTBMM OOCTAaTOUYHOU MHGpOpMaL NN YPo-
BeHb MPEAYTMNPEXIOEHWE ana yctaHoBMBLLErocst pexuma paboTbl MaLllUHbI ¢ pabovein HacToToM BpalLleHus
yCTaHaBNUBAIOT He NMpeBbIWaoLWLKUM rpaHuuy mexay scHamu B n C. Cnyctsa HeKOTopoe BpeMS No HAbMoAEHU-
M 3a BMbpaLuen mallnHbl cnegyeT yCTaHOBUTL NOCTOAHHYHO 6a30BYHO NMMHUKO U COOTBETCTBYIOLLMM 0Bpa3om
ckoppekTuposaTh ypoeHb [TPEAYINPEXAEHWE.

Ecnn Bnbpauna malwinHbl B YCTAHOBUBLLUEMCH peXume paboTbl CyLEeCTBEHHO HecTaluoHapHa, TO B
onpegeneHnn KOHTPONUpyemMoro napameTpa AofmkHa ObiTb NpeaycMoTpeHa COOTBETCTBYOLWAas npoueaypa
ycpeaHeHus.

N3ameHeHne 6a30BOU NUHUK (HANpUMep, BCNeACTBUE KanUTanbHOro peMoHTa MalluHbl) MOXET NoTpe-
boBaTb cooTBeTCTBYOLWEro uameHeHus yposHa NPEAYINPEXOEHWE. ina pa3HbiX ToUeK U3MepeHUN MOTYT
ObITb yCTaHOBNEHLI pasHble ypoBHU MPEAYIPEXOEHWUA, 4yTo oTpaxaeT HeOAMHAKOBOCTb AEUCTBYHOLWMX
ONHaAMUYEeCKUX Harpys3oK Ha NoALWUMHUKA U XKeCTKOCTe NoALUMMHUKOBBIX ONop.

[Tpumep yctaHoBneHUa ypoHA NPEAYIPEXOEHWE npueseaeH B [5] (npunoxeHune B).

4.2.3.3 3agaHune yposHen OCTAHOBA

YpoBeHb OCTAHOB 00ObI4YHO CBSI3LIBAIOT C COXPAHEHUEM MEXaHNYEeCKON LIeNToCTU MaLllnHbI, KOTOpas, B
CBOI oUepeb, onpeaensieTca KOHCTPYKTUBHBIMU OCODEHHOCTAMU MaLLUHLI, OTpaXaLWMMN ee CNoCODHOCTL
NPOTUBOCTOATL AEUCTBUKD aHOManbHbIX AMHamMudecknx cun. l'oatomy yposeHb OCTAHOB, kak npaBuno,
OyAeT OOHUM M TEeM Xe AN MalluH aHaNOrMYHbIX KOHCTPYKLWA, N B TO Xe BPeMsd OH He byaeT CBsi3aH C
0a30BON NMUHNEN.

Bcneactene MHOroobpasust KOHCTPYKLMA MaLLUWMH He NpeacTaBnseTcsl BO3MOXHBIM AaTb YHUBEPCarnb-
Hoe pykoeoacTeo No 3agaHuto yposHsa OCTAHOB. ObbluHO yposeHs OCTAHOB ycTaHaBnuBawT He ebillie
2paHuubl Mexoy 3oHamu C u D. OgHako onbIT akcnnyatauum KOHKPEeTHOM MaLUuMHBI MOXKET NMOCNY>XUTb OCHOBAa-
Huem anga 3agaHusa nHoro yposHsa OCTAHOB.

PaboTta napoBbIX TYPOUH N reHepaTopOB YacToO KOHTPONIMPYETCS C MOMOLLbIO aBTOMaTUYECKNX CUCTEM
yrnpaBneHusl, KOTopble OCTaHaBMMBAIOT MaLUKUHY, ecni ee BUbpauua npesbillaeTt ypoeHs OCTAHOB. UTobbl
n3dexaTb He0DOCHOBAHHBLIX OCTAHOBOB MalUMHbI, CBA3AHHbLIX C NapasnMTHBIMA CUTHANamu (MomMexamun), Ha
MNPaKTUKe YacTo UCMNOMb3YIOT NIOTUYECcKne CXeMbl YNpaBNeHUsl ¢ HECKONMbKUMM gaTyMKamMy BUbpaumm 1 ycta-
HaBNMUBAIOT BpeMs 3adepXK1 Ana curHana octaHoBa. B 3Tom cnydae npesbilleHne ypoHAa OCTAHOB npu-
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BeJeT K COOTBETCTBYIOLWEN peakLU CUCTEMBbl YNpaBleHUA TOMNbKO MPU YCNOBUU NMOATBEPXKAEHUA TaKoro
MPEBbILEHNUA OT ABYX HE3aBMCUMBLIX OAaTYMKOB BUDpaLMK NMocne 3agaHHOoro BpemMeHu 3agaepxkn. OObIYHO
BpeMs 3a4epXkn BelbupatoT B gnanasoHe oT 1 oo 3 ¢. MHoraa uenecoodpasHbiM MOXKET OoKa3aTbCH 3agaHue
OOMONHUTENBHOTC YPOBHA nNpeaynpexgeHusa mexay umerwowmmuca yposHamu [NPEOYTPEXOEHUNE wn
OCTAHOB, npeBhlLLeHME KOTOPOrO NOAroTaBNMBANC ObI oNepaTopa K TOMY, UTO BUOpaLnUs BCKOpe ACCTUTHET
ypoBHS OCTAHOB, 1 no3sonsno ool eMmy 3abnaroBpeMeHHO NPUMEHUTb COOTBETCTBYIOLLINE KOPPEKTUPYIO-
LLine OeUCTBUA (Hanpumep, CHU3UTb Harpysky).

4.2.4 Bubpauua B HeyCTaHOBUBLUMXCA (NepexoaHbiX) peXxumax padboTobl

4.2.4.1 Obwme nonoxeHus

3HavyeHUsa rpaHul, 30H COCTOAHUSA, NPUBEeAEHHbIE B NPUNOXeHUN A, NnpeaHasHa4YeHbl AN UCNONb30Ba-
HUASA NPWY OONTOBpPEeMeEHHOM paboTe MallvHbl B 3aaHHOM yCcTaHOBUBLLeMCS pexkume. Ipu pasroHe n Boibere, a
TaKke B pexmnme paboTbl HA paboden YacToTe BpalleHUs, HO B YCNOBUSAX, Koraa TennoBoe paBHOBECKE B
MEXaHN4YeCcKoN CUCTEME ellle He AOCTUTHYTO, AonycTMMa bonee Bbicokasi BUbpauua. Takast BUOpaL U MOXET
npeBblWaTh 3agaHHble Ans yctaHoBuBLerocs pexuma pabotel yposHu NPEAYIPEXOEHNA n OCTAHOBA
(cMm. 4.2.3). B aTOM cny4yae BO3MOXHO NpUMeHeHMe NnoBbiWaowero kosgdguumeHTa (cMm. 4.2.4.4), apToMaTu-
Yyeckn noebiwawwero yposHu NPEOYTNPEXOERNA n OCTAHOBA Ha ToO Bpems, noka ycTaHOBUBLUMNCA
pEXNM paboThl He byaeT AOCTUTHYT.

Bo3MOXHBI cUTyauun, korga ang napoBon TypOUHbI N reHepaTopa XapakTepeH HeyCTaHOBUBLLWACS
PEXUM paboThl, YTO OObLIYHO ObIBAET CBSI3AHO C TeMnepaTypHbIMUA KonebaHuaMn (Hanpumep, BCneacTeme
N3MEHEHN TeMnepaTypbl nNapa UnM Toka B 0OMOTKE poTopa Npu HavanbHOM HarpyXeHun U N3meHeHUsXx
Harpyskm), ¢ rnybuHon Bakyyma B KoHOAeHcaTope UM ¢ USBMEHEHMEM YaCTOThl BpalleHUda poTopa (Hanpumep,
Mpn pasroHe U Bblbere).

Kak 1 B cnyyae Bnbpaumn B yCTAHOBUBLLEMCS PeXMMeE padoThl MaLLWHBL, NIOObIE KPUTEPUKU MPUEMKIN NO
pesynbTataMm U3IMEPEHNA B HEYCTAHOBUBLLUUXCH pPeXUmax AOMMKHbI ObITb NpeaMeToM corfnalleHns mexay
nocTaBLMKOM U noTpebutenem. OgHako cneaoBaHUe pekoMeHaaums M HacToALWero nyHKTa no3BonuT nsbde-
XaTb HeOOOCHOBAaHHBLIX 3aTpaT Ha CHMXeHWe BUbpaunn, co3gaBaeMon MallMHOW, a Takke npeabsBeHUs
Ype3MepHO 3aBbILLIEHHLIX TPebOBaHUN K ee BUOpaLIMOHHOMY COCTOSHUIO.

4.2.4.2 Bnbpauuna B nepexogHblX pexxmmax paboTbl Ha paboven YacToTe BpalleHUs

Takune pexumsbl paboThl BKNoYaloT B cebs paboTy be3 Harpysky, HavyanbHOe HarpyXeHue nnm obicTpoe
N3MEHEHMEe Harpysku, M3mMeHeHue kKoadpdpuumeHTa MOLWHOCTK, a Takke Nobble ApyrMe KpaTKOBPeMeHHbIe
paboune npouecckl B MallnHe. [ANga Taknx peXxrnMmMoB 0ObIYHO nonaratoT, YTO co3gaBaemMas MallMHOW BUDpa-
LA MOXET cHMTaTbCd NpUemMnemMon, ecrnn He npeBblilleHa rpaHuya mexay soHamun C n D. CooTBeTCTBYIOLWUM
obpasom 3agaroT ypoBHn OCTAHOBA v NMPEAYIPEXOEHWNA.

4.2.4.3 Bunbpauusa B npouecce pasroHa, Bblibera 1 rnpun padboTe Ha NoBbILWLEHHbLIX YacToTax BpalleHUs

[Tepen nyckoM MallWUHbI peKoMeHAayeTCs, N0 BO3IMOXXHOCTU, NPOBECTU UIMEPEHNS BUDOpaLIMK Bana npu
MeaneHHOM NPOoBOpavYMBaAHNM POTOPA. ITO NO3BONUT OLLEHUTL BMeHWe Bana, Koraa Ha pesynbTaT MUSMepeHunn
He OKa3bIiBaloT BNUSIHUE Takune pakTopbl, KaK HA3KOYACTOTHbIA Pe30oHaHC MeXaHUYeCKOU CUCTEMbI, HECTa-
OMNBLHOCTb MacnAHOro KNuHa Unn LeHTpobexHble adpdekThl. Hapaay ¢ ApyrmMmn KOHTpONUMpyemMbiMU napa-
MeTpaMun, ykasaHHbIMW B pasgene 1, nepemelleHne Bana Ha HU3KOW YacToTe BpalleHUs Takke AOCITDKHO
noaaepXXueaTtbcs B nNpegenax, yCTaHOBNEHHbIX Ha OCHOBE OMNbITa aKkcnyaTauum MallHbl. Takou KOHTPOMNb
no3BonseT yoeanTbCcs, HACKONbKO YAOBMNETBOPUTENLHBIM MOXeT ObiTb NPU3HAHO COCTOSAHME BarnonpoBoaa
(HanpuMmep, MMeeT N MeCTO BpEMEHHbLIX Npornd poTopa UM HeCOOCHOCTL BanoB). KpomMe Toro, pekoMeHay-
eTcsl, UTOObl BO BpeMs pasroHa MallMHbl NPOBOAUNTUCE U3MEPEHNA BUDpaLUmn Bana Ao AOCTUXKEHUS KPUTU-
YeCKOW YacTOoThl BpalleHUsa poTopa, YTobbl UMETb BO3IMOXHOCTb CPaBHUTL UX pe3ynbTaThl C pe3ynbTaTaMu
aHanorMvHeIX NsMepeHnin Bo BpeMs NpedllecTBYOLNUX YCNeLWHbIX NYyCcKoB. [pn Hann4nm cyllecTBeHHLIX pac-
XOXXAeHUA LienecoobpasHo NPUHATL COOTBETCTBYOLWLIME Mepbl (HanpumMep, npekpaTtuTtb POCT YacToThl Bpa-
LLIeHNA UK Aa)Ke CHU3UTb ee Ao cTabunmsauum Budpaymnm Mnm Bo3BpaLlleHns ee napamMeTpoB K MPeXXHUM 3Ha-
YeHUSAM; NPOBECTN bonee ageTanbHble UCCNeaoBaHUs, B TOM YACTe, MPOBEPUTL 3HAUYEHNS SKCnyaTalMOHHbIX
napamMmeTpoB).

Ecnun namepeHnsa npn meaneHHoM npoBopavnMBaHnumM poTopa HEBO3MOXHbI, TO MOCTaBLUMKOM MaLLUMHbI
MOXeT ObITb NpeanoXeH Apyron crnocod KOHTPONMSA, KOTOPbIM ClieayeT PYKOBOACTBOBATLCS.

B npouecce pasroHa MallnHbl MOXET OKasaTbCHd HEODXOAMMON 3a4epKKa Ha onpeaeneHHon 4acToTe
BpalleHUst (HanpumMmep, B Lenax temnepaTtypHon ctabunusauymm potopa). B atom cnyvyae Heobxoammo yode-
ONTbCA, YTO 3Ta YacToTa BpalleHUss HaXoaUTCa AOCTaTOYHO AAaneKko OT KakoW-nndo KpUTUYECKON 4YacToThl
BpalleHNs, Ha KOTOPON HabnogaeTcsl 3Ha4YUTENbHBIN POCT BUDpaLun.

3agaHne NoporoBbIX YPOBHEW BMOpaLUMK ANs pasroHa, Bbldbera n agns paboThl Ha NOBbILEHHbIX (BbILLE
paboyenn) YacToTax BpalleHnsi 3aBUCUT OT KOHCTPYKTUBHBIX 0CODEHHOCTEN MaLlUUHbI N KOHKPETHBLIX SKCMnya-
TAaUWOHHLIX TpeboBaHUW. Hanpumep, Ana mallnHbl ¢ 0a3snCHOW Harpyskou, He npegnonararowen YacTbiX nyc-
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KOB, MOXET ObITb AonycTUMa Donee BblCOKasi BUOpaLUsl, B TO BPEMS Kak ANA MalUMH, Y KOTOPbLIX PErynsapHo
YepeayrTCHa pexXnMmbl padoThl N OXXMOAHUS U ANA KOTOPbIX MOTYT ObITb 3adaHbl onpeaeneHHble BpeMeHHbIe
orpaHU4YeHnsa Ha OOCTUXKEeHNe TpebyeMOoUn BbIXOAHOW MOLLHOCTW, YPOBHM AONYCTUMON BUOpaL MM MOTYT ObITh
CHWXKeHbl. Kpome Toro, Bubpauusa, Habnogaemasi npu npoxoxgeHun poTopomM MaLlnMHbl KDUTUYECKUX YacToT
BpalLleHUs1 BO BpeEMS pasroHa 1 Bblbera, CyLecTBEHHO 3aBUCUT OT AeMNPUPOBAHNS B MEXAHNYECKOW CUCTE-
Me W OT CKOPOCTU U3IMEeHeHWUA 4YacToThl BpalleHust poTopa (BOMPOChI YYBCTBUTENbLHOCTU MalUUHBI K
ancbanaHcy paccmaTtpuBaroTcs B [3]).

Ypouu NMPEAYTMNPEXOEHNA, 3agaBaemble Ans pasroHa, Belbera 1 padoThbl Ha MOBLILUEHHBLIX YacTo-
Tax BpalleHus, oTNINYatoTCs OT aHaNOrMYHOro YPOBHSA, 3ad4aHHOro Ang paboThl B YyCTAHOBUBLUEMCS PEXUME.
OObLIYHO 3TN YPOBHW YCTAHABMMBAOT OTHOCUTENbHO HEKOTOPLIX 3HAYEHWUA, onpeaeneHHbIX N3 HabnoaeHnUA
3a paboTon MalLUMHBI B yKa3aHHbIX nNepexoaHblX pexmnmax. PekomeHayetcs, 4Tobbl yposHU NMPEOAYIMNPEXIE-
HUA npeBbilanu 3T 3Ha4eHUs Ha BENUYKUHY, paBHYIO 25 % 3HaveHusa rpaHuubl mexay s3oHamu B n C.

B Tex cnyvasx, korga gaHHble, OCHOBaHHbLIE Ha HabntoaeHUsX, oTCyTCTBYHOT, YpoBHU NPEOYIPEXE-
HUA ons pasroHa, Bbibera 1 paboTbl Ha NOBLILLEHHOW YacToTe BpalleHUs1 3a4atoT:

a) He npeBblWaroWmMMN 3Ha4YeHNA rpaHnubl Mmexay soHaMmu C 1 D Ha paboden YacToTe BpalleHUA B Chy-
yae, Korga vyactoTa BpalleHunst coctaBndeT He meHee 0,9 paboven 4acToThl BpalleHUs;

b) He npeBbiWACWIMMK Donee YeMm B 1,5 pasa 3HaueHus rpaHuubl mexay 3oHamu C 1 D Ha paboven
YacToTe BpalleHus B cliydae, Korga YyacrtoTa BpalleHnsa coctasnsieT MmeHee 0,9 pabovein 4YacToThl BpalleHUs.

Kak cneayet 13 4.2.2.4, Aong noAWWNHAKOB ¢ MarbIiM 3a30P0OM MOTYT ObITb YCTAHOBMEHLI UHbIE YPOBHM
NPEAYIPEXOEHUA (cMm. npunoxeHune B).

[Tpn yctaHoBneHun ang pasroHa v Belbera ypoHss OCTAHOB ncxoaat 13 nHelx coobpakeHnin. MNpn
HapacTaHun BUbpaLnn BO BPEMS pasroHa Bbllle A0NYCTUMOro 3Ha4YeHUs NpeanoyTuTenbHeS MOXKET OKasaTb-
CSl HE OCTaHOB, a CHWKeHUe 4acToTbl BpaweHus potopa. INpun HapacTtaHun BUbpaLun Bo BpeMs Bblbera poTo-
pa OCTaHOB MalUMHBbI UMEET Marsio CMbICa, MOCKONbKY AAHHLIA PEXUM caM o cebe NpMBOANT K ee OCTAHOBY.
OaHako npu HannMYuMnM aBTOMaTUYECKON CUCTEMBLI ynpaBleHns paboTon MallnHBI MOXET oKasaTbCs Heob-
xoaumbiM yctaHoBUTb ypoBeHb OCTAHOB ansa pasroHa v Bbibera. B aToM cnydae ans 3agaHua gaHHOro

YPOBHSA UCMNONb3yT 0O0onee BbICOKMA MOBbIWAOWMA KO3 DULNEHT, 4YeM Ans 3adaHusa  YPOBHS
NMPEOAYIMPEXOEHWE.

[TpunmedyaHwune—Ilpn pa3roHe n Bbibere makcmmanbHasa Bubpauns obbivHO HabnogaeTcs Npyu NPOXoXaeHUn
KPUTUYECKUX YacTOT BpaLLEeHUS.

4.2.4.4 Vicnonb3oBaHMe NOBLIWAKOLWETO KOS PULIMEHTA

Ecnn padboTa napoBon TYpOUHBLI UMK reHepaTopa KOHTPONMpyeTCca aBTOMaTUYECKON CUCTEMOW ynpaB-
NeHns1, To 3Ta cMcTeMa OCTAaHOBUT MalLUMHY nNpu npeBbllleHn Budpaunen yposHa OCTAHOB. YTobbl n3be-
XaTb HeODOCHOBAHHbLIX OCTAHOBOB MalUWHLI NpKU ee paboTe B HEeYCTAaHOBUBLLUXCS (MepexogHbIX) peXXnmax,
aonyckaroLwmx bonee BLICOKYHO BUOpaL WO, 4aCcTO UCNONb3YHOT NOBbILWAK WA KOS DULNMEHT, aBTOMaTUYECKU
yBenunumnsarowmnn yposHu NPELDYNPEXOEHWA n OCTAHOBA npu padboTe MallvHbI B HeYyCTaHOBUBLLUEMCS
(NepexogHoOM) pexume cornacHo pekomeHgaumam 4.2.4.2 n4.2.4.3.

OObIYHO NOBbIWAKLLMNA Ko3ddULNEeHT AeNCTBYET NpU Bo3pacTaHUM 4YacToThbl BpalleHUsa poTtopa Unu
MNPy ee yMeHbLUeHUM OTHOCUTEeNbHO paboyein 4YacToThbl BpalleHns (HO He Npu nogdep)XaHun Kakon-nmbo
MOCTOSAHHOW YacTOThl BpallleHns), a Takke, Npu HeobxoanumocTun, Ha paboyeit YacToTe BpalleHUs B Havarb-
HbIA NEepPNOoa Harpy>XeHUs 1 B orpaHUYeHHbIA NPOMEXKYTOK BpeMeHn, Heobxoaumbln OANs AOCTUXKEHNA Temne-
paTypHOM cTabunusaunmm nocne ckadkoobpasHbIX CYLIEeCTBEHHbLIX W3MEHEHWA Harpysku. 3HadeHue
MmoBblLLAOLLEro KoadduumeHTa MOXeT BapbUpoBaTbCA OT MalUMHbI K MallMHE N JOJTKHO 3aJaBaTbCHa HAa
OCHOBe onbiTa ee Oe3onacHoW akcnnyaTtauun. bonee Toro, Ucxoas M3 3TOro onbiTa BO3MOXHO 3afaHue
pa3HbIX NOBbILWAKLLNX KO3 DULMEHTOB ANA pa3HbIX PEXUMOB paboThbl MaLLUHBI.

4.3 Kputepunn 2 (Ana U3aMeHeHUAa 3Ha4YeHUn napameTpoB BUGpaLumn)

[aHHbBIN KPUTEPUA OCHOBAH Ha CPaBHEHUN U3MEHEHUSI KOHTPONMUMPYEMOro napameTpa BUbpaLnm OoTHO-
CUTENbLHO NpeaBapuTeribHO YCTaHOBIEHHOIO ONOPHOro 3HavYeHUsa AN KOHKPETHOro yCTaHOBUBLUETOCH PeXin-
Ma paboTbl MaWWHBI. 3HAYUTENbHOE YBENNYEHNE UM YMEeHbLUEeHWE BMDOpaLnK Bana MOXeT notpedboBaTh
NPUHATUA COOTBETCTBYIOLWLMX MeP Aake B clnydae, korga rpaHuua 3oHbl C no Kputeputo 1 elle He 40CTUNHyTA.
Takme U3MeHeHUss MOryT ObITb OBLICTPBIMW UMN NOCTENEHHO HapacTawLlWMMN BO BPEMEHN 1 YKaA3bIBAOT Ha
Hanuume NOBpeXaeHUs, NpUdNMXKalLWMUCA OTKas UK Apyrme OTKNOHEeHUS B paboTe mMalluHbl. YCTaHOBUB-
LLNACS PEXUM paboTbl, NS KOTOPOro NPUMEHSItOT KPpUTepuin 2, BKIIoYaeT B cebs BO3MOXHbIEe HebonbLine
konebaHnsa aKcnnyaTauuoHHbIX NapaMeTpoB, TakMX Kak BblIXoAHAsi MOLWHOCTb MaLlWHBI, HO HEe BKMNOYaeT B
cebs1 peXXUM € CyLEeCTBEHHBIMU DBICTPBIMN UBMEHEHUSIMU 3TUX NapamMeTpoB. B nocnegHem crniydae cneayer
PYKOBOACTBOBATLCA pekoMeHadaunamm 4.2.4.2.



[OCT P 55263—2012

Kputepun 2 crnegyeTt ¢ OCTOPOXHOCTbLIO MPUMEHATL ANd MallkMH ¢ MydpTaMu cuenneHnd, y KOTOpPbIX
CKaukoobpasHble NsMeHeHUs BUbpaLunm ABNATCH OObIYHBIM ABMTEHNEM, CBA3AHHBLIM C OCEBbIM pacLUNPEHUN-
eM poTopa.

OnNopHLIM 3HaYeHeM AN AaHHOTO KpUTepuda ABNAeTcd TUNUMYHOoe, BOCNPOU3BOANMMOE 3HAUYeHNe KOH-
TPONMPYEMOro napameTpa, onpegeneHHoe no npegllecTBYIOWUM U3MepeHNaM OANA KOHKPETHOro pexxnma
paboTbl. ECNn nameHeHne napameTpa CylecTBeHHO (0DBIYHO TAKOBLIM CHMTAKOT U3MEHEHME DoNnee YeM Ha
25 % 3Ha4eHus rpaHnubl mexay soHamu B 1 C), To HeobxoanumMo NpUHATL Mepbl MO BbIABIEHUO €ro NPUYKH.
OTWU Mepbl cneayeT NPUHSATL BHE 3aBUCUMOCTW OT TOIO, NOBLICUNACL BUDpaLUuna UK ymeHblunnack. PelleHne
Nno AanbHeUWnM AeUCTBUAM 3aBUCUT OT TOr0, HACKOIbKO BETUMKO U3MeHMBLUeecHa 3HaYeHNe KOHTPONMUPYyeMOo-
ro napameTpa u ctabunnsanpoBanoch N NoBeAeHNe MallMHbl NOCNe Takoro NSMeHeHus. B YyacTHOCTH, ecnin
BUOpaLns n3aMeHsAeTCcs ObICTPO, TO COOTBETCTBYIOLUME Mepbl cneayeTt NMPUHATbL HesamMeaUMTEeNIbHO, MNYCThb
Oaxe 3TU U3MEeHeHUdA He OOCTUIMNM BbllleyKasaHHOro npeaenbHoro sHaveHus. [Ana nogwmMnHUKOB ¢ MalbiM
3a30pOM NnpeaenbHble 3HaYeHUsI cneayeT CKOPPEKTUPOBAaTb COOTBETCTRYIIOLLMM 0Dpa3omMm.

[Tpy NCNONb3OBaAHUM KPUTEPUA 2 CPpaBHEHMIO NoaneXaT pe3ynbTaThbl USMepeHUn, NonyyYyeHHble B O4HOU
N TON Xe TOYKe MaLUNHbI U NO BO3SMOXHOCTU B OOHUX N TEX Xe pabounx yCnoBUSIX.

BO3MOXHOCTU NpUMEHeHNA KpUTepna 2 HECKOTbKO orpaHudeHbl TemM, YTO BecbMa 3HadnTeNnbHble n3me-
HEHUA OTAENbHbLIX COCTaBNALWIMUX BUOpaLUKM MOTYT cnabo NposiBNATbL CcebA B LUMPOKOMNONMOCHOM CUrHane
(cM. TOCT UCO 7919-1). Hanpumep, pocT TPELWUHbI B pOTOPE MOXET CONPOBOXAAaTbCA NocneaoBaTeNbHbIM
N3MEHEHMEM BbICLUMX rapMOHUK 0DOPOTHOW YacTOoThl, KOTOpbIE, TEM HE MeHee, MOTryT OCTaTbCsl He3aMeT-
HbIMWU Ha (OHe MnepBOU rapMoHUKU. BcneacTeBue 3TOro BbISIBIIEHWE BbllUeykKasaHHOro noBpeXgeHusa no
HaONIOAEHUAM TOMbKO LUMPOKONONOCHOW BUOpaummn 3aTpyaHeHo. [osToMy, XOTS KOHTPOMb U3MEHEHNUS LLUNPO-
KOMONOCHOW BUOpaLnn gaeT HEKOTOPYIO NONE3HY MHPQOPMAaLUIO O BOSMOXHOM yXyALUEHUNA TEXHUHYECKOTO
COCTOAHUA MaLUWHBI, BO MHOTUX cny4vasaX OoH ACMKeH ObITb AONOMNHEH OLEHKOW N3MEHEHWUN OTAEeNbHbIX Yac-
TOTHbIX COCTaBNAKLWUX C UCNONbL30BaHMEM COOTBETCTBYIOLWEN U3MepuTenbHOU annapaTypbl. CrNOXHOCTb
TakoW annapaTtypbl MOXET CYLECTBEHHO NpeBbilaTh TY, YTO HeobxoamMmMa ANg KOHTPOMNA WMPOKONOMOCHOM
BUOpaLnKn, a ee NnpUMeHeHne TpebyeT COOTBETCTBYIOLWEN KBanUPpukaumn. Kputepmun gnsa USMEHEHNIN COCTaB-
nawwmx sBMbpaLmn B HaACTOSLWLEM CTaHOapTe HE pacCMaTPUBAIOTCA.

4.4 NononHuTenbHbIe NpoUeaypbl U KPUTEPUN

OueHka BUOPaALIMOHHOIO COCTOSAHUSI MaLUWHBLI MO HAaCTOoSILWEMY cTaHaapTy MOXeT ObiTb ACMONHEHA
OLIEHKOWM Mo pesynbTaTtamMm nsmepeHun Bubpaunm nogmnHumkoson onopbl (cMm. [5]). OaHako npocToro cnocoba
paccyuTaTb BUOpaLuo NoALLUNHUKOBOW ONopLI No BUbpaLun Bana (U, HaobopoT, BUbpaL o Bana no Bubpa-
LI onopbl) He cyulecTByeT. PasHOCTbL Mexay abConoTHOU M OTHOCUTENbHOW BUOpaLMen Bana cedsaHa ¢
BUBpaLumein NnoaLWnNnHUKOBOW ONOpPbI, HO, Kak NPpaBUIo, He paBHa eln. OTO HEPABEHCTBO OOYCMOBMEHO HANMUYN-
€M OTHOCUTENBLHON ANHAMUYECKOMN KECTKOCTU MACNSIHOMO KNMHA U ONOPHOMN KOHCTPYKLUMX Ha YacToTe Bpallle-
HUA, PasHbIMU TOYKaMKU U3MepeHniA BUbpaLnn Bana U noawnnHUKa 1 BNUsIHUEM (pa30BbIX CABUIOB MeXay
curHanamm smbpaunmn. Takum obpasom, Npru COBMECTHOM NPUMEHEHUN KPUTEPUER MO HACTOALLEMY CTaHaap-
TY 1 NO [5] He0OXOAUMO BLINOMHUTL HE3ABUCUMBIE N3MepPEeHN BUbpaL M Bana 1 kopnyca (onopbl) NogLwmnnHu-
Ka. B cny4yae, korga npMeHeHne pasHbIX KpUTeprueB AaeT pasHble oUeHKN BUOPaLMOHHOIC COCTOSAHUSA, U3 HUX
0ObIYHO BLIODMpAOT Ty, UTO yCTaHaBNMMBaeT Donee XecTkMe orpaHuYeHns Ha BO3MOXHOCTKM 3KcnnyaTaumu
MaLLUUHbI (€CNKU TOMbKO ONbIT €€ UCNONb30oBaHUA He peKoOMeHAYEeT UHoe pelleHne).

4.5 OueHKka BUOpaLLMOHHOIo CoCTOSIHUSA Ha OCHOBE BEKTOPHOIo npeacTtaBneHus uHdopmaLmn

OueHKK, paccMmaTpMBaeMble B HaACTosILLEM cTaHaapTe, orpaHnYeHbl MCNOoNb3oBaHUEM LLUMPOKOMOIOC-
HOW BMBpaLunn Be3 ydeTa YaCTOTHbIX COCTaBMNSOLWMX NN Pa30BbIX COOTHOLWEHUA. BO MHOMMX criydasax aTo
COOTBETCTBYET TpebOoBaHUAM UCTIbITAHUNA NMPU NpUeMKe NPoAYKLUN U 3KCnnyaTauuoHHOro KoHTponsa. OaHako
ONa OONTOBPEMEHHOro KOHTPONA WM AMarHOCTUPOBAHUA XenaTenbHO WCMOoNb3oBaTb UHOPMaUUo ©
COCTaBNAOLWNX BUOpaLX B BEKTOPHON popMe AN 0bHapy)XeHUa N naeHTUgKaumm NsMeHeHn B AMHaMIn-
YEeCKOM COCTOSIHUM MalUUHBbl. Takue U3MeHeHUs MOTryT OCTaTbCsl HEeOOHAaPYXXEHHbIMU MPU UCNOMNb30BaHUN
TONbKO U3MEPEHUIN LUIMPOKONONOCHOU BUBpauun [cMm. [5] (npunoxeHue D).

AHanM3 CoOOTHOLUEHNN MeXay oTAeNbHbIMU YacTOTHBIMXA COCTaBNALWNMA N UX pazaMn HaxoauT Bce
bonbllee NPUMEHEHNE B CUCTEMAX KOHTPONSA COCTOAHUA U ANarHOCTUKN. OaHaKo KpUTEPU OLLEHKU BUBpaLu-
OHHOIo COCTOAHUA Ha OCHOBE U3MEHEHUA BEKTOPHbIX COCTaBNAKCLIMX B HACTOALLEM cTaHOapTe He paccMarT-
puBaroTcs. bonee noapobHble cBeAeHUS No AaHHOMY Bonpocy npuseaeHs! B [11] u [12].
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[MpunoxeHwne A
(obsizaTenbHOE)

[ paHULUbI 30H COCTOAHUSA

3HavyeHus, npuBeaeHHble B Tabnmuax A.1 n A.2 ana oTHOCUMTENbHOM U abcoNoTHOWM BMOpauun Bana COOTBET-
CTBEHHO, MPUMEHSIOT 4151 CONOCTaBEHUs1 C HUMN pPe3ynbTaToB U3MEPEeHUN pagnansHon Bubpauun Bana BHYTPU UK
BONM3N NOALWUNHUKOB, MONYYEHHbIX Npu paboTe MalWuHbl B YCTAHOBUBLLEMCS pexXnme ¢ paboyven 4acToTon BpaLLeHuUs.
B psage cnydaeB 0COBEHHOCTU KOHCTPYKUMM KOHKPETHLIX MaWWH MOryT NoTpeboBatb NPUMEHEHNS APYINX rPaHnL 30H
cocTosHus (cMm. 4.2.2.4). Hanpumep, ocoboe BHUMaHMe crneayeT yaenstb TOMy, YTObBbl OTHOCUTENBHAA BUDpauns Bana
He npeBbllana gonycTMmMmoro 3asopa B nogwunuuke (CMm. npunoxenue B). Ipn nameperHnsax snbpaunmn B gpyrmx ToHkax
MaLlUMHbI, & TaKXe BO BPEMSA NEPEXoHbIX PEXNMOB AONYCTUMbI 3HAYEHUS, NPEBbIWatoWne ykasaHHble B Tabnmuax A.1 m

A.2 (cm. 4.2.4).

Tabnunua A.1— PekomeHayemble 3HAYEHUSA TPaHuL, 30H BUBPALMOHHOIO COCTOSAHUSA ANS OTHOCUTENBHOIO Nepeme-
LLIEHWA, MKM, BanoB NapoBbIX TYPOUH UNK reHepaToOpOB

YacToTa BpaLleHus potopa, MUH—
[ paHuua 30H
1500 1800 3000 3600
A/B 100 05 90 30
B/C 200 185 165 150
C/D 320 290 240 220

Tadbnunua A2Z2—

HUS, MKM, BanoB NapoBbIX TYPOUH N reHepaTopoB

PeKOMEHAYEMbIE 3HAYEHUS FPaHUL, 30H BUDPALMOHHOIO COCTOSHUSA AN abConTHOrO NepemMelLLe-

YacToTa BpaLleHus poTopa, MUH
[ paHuLa 30H
1500 1800 3000 3600
A/B 120 110 100 90
B/C 240 220 200 180
C/D 385 350 300 270

C rpaHnyHbIMN 3HAYEHUAMN, NMPUBEAEHHBIMU B Tabnnuax A.1un A.2, cpaBHMBAIOT pe3yNbTaTbl U3BMEPEHUN pa3mMaxa
nepemMeLlleHns Bana B 3agaHHon nnockoctn nameperHunn [cm. metog B no FOCT NCO 7919-1 (npunoxexune B)]. Ecnu cur-
Harnbl C Mapbl 4AaTYNKOB, YCTAHOBINEHHbIX OPTOroHaNnbHO ApPyr Apyry B O4HOW MIOCKOCTU U3MEPEHUN, NCNONMb3YIOT AN

NnoJsiyv“9eHnd MrHOBeHHOIro 3Ha4eHu4 rnepemMelleHnA Balia S

max

[cm. meToa C no TOCT MCO 7919-1 (npunoxenune B)], 1O

3HAYEHUS rPaHuL, 30H AOJKHbI ObITb CHMXEHLI, NPUYEM KO3 PUUNEHT YMEHBbLLIEHUS 3aBUCUT OT (POPMbI OPOBUTLI ABUXKE-
HUSA Bana. B kavectBe obwen pekomeHgaumm ans KOPPEKTUPOBKM 3Ha4YeHnn Tabnunubl A.1 MOXHO MCMOMNb30BaTbh KO3 M-

dounumeHT 1,85.

[TpnmeyaHumne— OBbIYMHO B KAYECTBE NPUEMOYHbLIX KPUTEPUEB NCMONBb3YIOT 3HAYEHUS B Npeaenax 3oH Awnnm B,

HO HE NPEBbILWALWMNE 3HAYEHUE TPAHNLBI MEXAY 3TUMK 30HaMun bonee Yem Ha 25 % (cm. 4.2.2.3).
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[MpnnoxeHnve B
(cnpaBo4HoOe€)

CooTHoLlUeHMe MexXxay rpaHuLamMm 30H COCTOSIHUA U 3a30POM B NOALLUUNHUKE

ﬂ,J'IFI MalWnH C TnapognHaMmnyH4eCKMMn NoguwunnHNKamMun CKOJMb>XEeHUWHA OCHOBHBIM YCIOBUEM be3onacHow pa6OTbI
ABITACSTCH Tp86OBaHVIe, 4yTOObI rnepemMelleHnA salia Ha MaClltHdHOM KINMHE HE 0MNyCKalln ero KOHTakTa € KOPIrycom nodLunri-

HUKa. [103TOMY rpaHuLbl 30H COCTOAHUSA ANS OTHOCUTENbBHBLIX NEPEMELLEHNN Bana, NpuBegeHHble B Tabnuue A.1, Oonx-
Hbl ObITb COrmacoBaHbl C 3TUM TpeboBaHuem. B vacTtHocTH, ANs NOALWMNHUKOB C MarbliM 3a30pOM MOXET OKa3aTbCs
HEODXOAUMbIM YMEHBLLLUUTL 3HA4YEeHUS rpanunL 3oH. CTeneHb YMEeHbLUEHNS 3aBUCUT OT TUNa NOALWUIMHUKA U yrna Mexay
HanpaslieHNEM U3MEPEHUN U HanNpaBliEeHNEM MUHUMAIbHOIO 3asopa. B HacToswem npnnoXeHum npmBegeH TUMUYHbIN
NPUMEP KOPPEKUUM rPpaHnL, 30H BUDPaALNOHHOIO COCTOSHUS.

[TpegnonoXxum, 4To ONOPoON POTOPa BbICOKOIo AaBneHunst napotypbuHHoro arperarta ¢ pabo4ven 4actoTon BpaLlle-

Hust 3000 muH~? CIYXUT UMNMHAPUYECKM nogumnnHmnk anameTpom 180 mm ¢ HOMmMHarnbHbIM 3a3opom 0,1 %. B aTtom cny-
Yyae 3a30p B nogwunHuke paseH 180 MKMm.

3 Tabnuubl A.1 MOXHO NONY4YUTb Creaylome 3Ha4YeHNs rpaHnL, 30H BUOPaUNOHHOTO COCTOSIHUS:
A/B 90 MKM;

B/C 165 MKM;
C/D 240 mKMm.

[Tpn 3TOM 3HaAYEHNE rpaHnubl mexay 3oHamum B n C byaeTt meHblIe yKa3aHHOro 3a30pa, a 3Ha4eHUe rpaHnL bl MeX-
ay 3oHamm C n D ero npesbicnT. B Takux cnyvasx Heobxoanma KOppeKkuus rpaHnl 30H BUBpaunoOHHOIo COCTOAHUSA. PEKo-

MEHAYETCSH YCTAHOBUTL HOBbIE NPaHnLUbl 30H B 4OJSX 3a30pa B NOALWWINHUKE, HANPUMEP, crneaylowmm obpasom:
A/B 0,4 3a3opa, T. €. 72 MKM (OKPYINEHHO 75 MKM);

B/C 0,6 3a3opa, 1. €. 108 mkm (okpyrneHHo 110 MKm);
C/D 0,7 3a3opa, T. €. 126 MKm (OKpyrneHHo 130 MKm).

Koadpdmumentbl 0,4; 0,6 n 0,7 B3ATLI TONBKO C UENbO UNNHOCTPaUMM NpuHumMna koppekumn. ns nogwmnHMKOB pas-
HbIX TUMOB MOIYT ObITb NCMONB30BAHbLI PA3HbIe KOIPPUUMEHTBI, 3HAYEHUSA KOTOPbLIX AOITXKHbBI ObITb COrnacoBaHbl MEXAY
NOCTaBLWMKOM U noTpebutenem.

B HacTosiwem npumepe paccMmaTpuBaeTcs criydan, Korga OTHOCUTENBbHYIO BUBpaunio Bana namepsaoT B No4LWLun-

HUKE UNN B HEMOCPEACTBEHHOW ONMM3OCTM OT Hero. B apyrnx Todkax, rae pagvanbHble 3a30pbl Donblie, Moryt ObiTh
NCMONb30BaHbl boNee BbICOKWME 3HAYEHUS rPaHnL, 30H COCTOSHUS.
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al vibration, shock and condition monitoring — Vocabulary!)

[2] I1SO 5348, Mechanical vibration and shock — Mechanical mounting of accelerometers?
[3] I1SO 10814, Mechanical vibration — Susceptibility and sensitivity of machines to unbalance?

Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating

parts — Part 1: General guidelines®

[5] ISO 10816-2:2009,

Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating

parts — Part 2. Land-based steam turbines and generators in excess of 50 MW with normal operating speeds of
1500 r/min, 1800 r/min, 3000 r/min and 3600 r/min>

[6] I1SO 10816-3, Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating

parts — Part 3: Indu
15000 r/min when m

strial machines with nominal power above 15 kW and nominal speeds between 120 r/min and
easured in situ®)

[7] 1SO 10816-4, Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating

parts — Part 4. Gas

turbine sets with fluid-film bearings’’

[8] ISO 10816-5, Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating
parts — Part 5. Machine sets in hydraulic power generating and pumping plants

[9] ISO 10816-7, Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating
parts — Part 7: Rotodynamic pumps for industrial applications, including measurements on rotating shafts®

[10] ISO 10817-1, Rotating shaft vibration measuring systems — Part 1: Relative and absolute sensing of radial vibration®’
[11] 1SO 13373-1, Condition monitoring and diagnostics of machines — Vibration condition monitoring — Part 1. General

procedures9)

[12] 1ISO 13373-2, Condition monitoring and diagnostics of machines — Vibration condition monitoring — Part 2:
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1) CooteetctByetr TOCT P MCO 2041—2012 «BuGpauus, yaap v KOHTPOITb TEXHUYECKOTO COCTOAHUS».
2) CooteetctByeT [OCT UCO 5348—2002 «Bubpauus n yaap. MexaHndeckoe KpenneHne akcernepomeTpoBy.
3) CootBetctByeT TOCT 31186—2002 (MCO 10814:1996) «Bubpaums. NMoasepxeHHOCTb U YYBCTBUTENBHOCTD Ma-

LWWH K gucbanaHcy».

4} CooteetctByeTr FTOCT MCO 10816-1—97 «Bubpaums. KOHTpOrb COCTOAHMA MaLLWH N0 pe3ynbTatam namepeHmi
BUOpaunm Ha HeBpalwawmxes Yactax. Yacte 1. Obwme TpedboBaHus».

°) CootBetctByeT TOCT P 55265.2—2012 (MCO 10816-2:2009) «Bubpauunsa. KOHTponb COCTOSHUA MALLWH MO pe-
3ynbTaram uamepeHnn Bubpaumnmn Ha HeBpalwawwmxest Hactax. Yacte 2. CtaumnoHapHble napoBble TYPOUHbLI U reHepaTopbl
MOLLHOCTBIO Bonee 50 MBT ¢ pabounmmn yactotamm Bpawenus 1500, 1800, 3000 u 3600 muHT».

) CooTBetcTBYET

[[OCT NCO 1086-3—2002 «Bubpaumns. KoHTponNb COCTOAHUA MALLWH NO pe3yrnbrartamMm namepe-

HU BUDpaumm Ha HeEBpaLlawmxes yactax. Hactb 3. [NpomMbilneHHbie MalmHbl HOMUHANbHOW MOLWHOCTBIO bonee 15 kBT
M HOMWHANBHOWN CKOPOCTbIo oT 120 ao 15000 muHT».

7} CootBetctByeT TOCT NCO 10816-4—2002 «Bubpauns. KOHTporib COCTOSHUA MaLLMH MO pesyrbratam namepe-
HUW BUBpaumMn Ha HeBpawawmxes YyacTtsax. Hactb 4. a3oTypOuHHbIE YCTAHOBKN Y.

8) CootBetctByeT TOCT P 55265.7—2012 (MCO 10816-7—2009) «Bubpaums. KoHTpOnb COCTOAHMA MaLLUWH MO pe-
3ynbTaram uamepeHnn Bubpaunm Ha HeBpalwawmxes Yactax. Hacte 7. Hacocsl gauHamuieckme npoMbILLNEHHbIEY.

9) CooTBeTcTBYET

OCT NCO 10817-1—2002 «Bubpaums. Cuctembl uamepeHnin sBubpaumm BpallatoLLmxcs Banos.

YacTtb 1. YcTponcTea ans

CHATUHA CUTHANOB OTHOCUTENBHOW 1 abconTHON BUBpaLmnny.

10) CootBetctByeT TOCT P MCO 13373-1—2009 «KOHTPONb COCTOAHUSA U OAMarHOCTUKa MalLvH. BubpaunoHHbIN
KOHTPOINb COCTOAHUA MawunH. YacTte 1. Obwne metoabl».

11) CootBetcteyeTr TOCT P MCO 13373-2—2009 «KOHTPONb COCTOAHUSA U OAMarHOCTUKa MaluvH. BubpaunoHHbIN
KOHTPONb COCTOSIHMSA MawKnH. YacTte 2. ObpaboTka, aHanna n npeacraBneHne pesynbTaToB U3MepeHnn Bubpaynmy.
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