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Mpepucnosune

1 NOATOTOBJIEH ABTOHOMHOI HEKOMMEPYECKON opraHu3aumneli «HayyHo-uccnefoBaTenbCkuin LeHTp
KOHTPONA W ANAarHOCTUKM TexHuyecknx cuctem» (AHO «HWL, K[») Ha ocHOBe COGCTBEHHOro nepesofja Ha
PYCCKUI1 A3bIK aHFN0A3bIYHON BEpCUN cTaHAapTa, ykasaHHOro B NyHkTe 4
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4 Hactosiwmnii cTaHAapT SABASETCA MOANULNPOBAHHBIM MO OTHOLIEHUIO K MeXAYHapoAHOMY CTaHAapTy
MCO 7919-2:2009 «Bnbpauyns. OueHka COCTOSSHUS MalUuH No pe3ynbTaTaM M3MepeHus Bubpaunm Ha Bpawa-
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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», MOD) nyTem BHECEHUS TEXHUYECKUX OTKNOHEHN, 06bACHEHNE KOTOPbLIX NPUBEAEHO BO BBEAeE-
HUW K HacTofAWemy cTaHgapTy
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BeepeHne

O6ume TpeboBaHUA K KOHTPO/O BUOPALUOHHOIO COCTOSHUS MallWMH pas3HbiX BUAOB N0 pesy/nbTaram
n3mepeHunii BUGpauun Ha BpalaroLmxcs sanax ycraHosnensl FOCT NCO 7919-1. HacToswwmii ctaHfapT pac-
npoctpaHsaeT pekomeHgauum FTOCT NCO 7919-1 Ha OueEHKY BMOGPALMOHHOTO COCTOAHUA KPYMHbIX NapoBbIX
TYPOWH U reHepaTopoB Mo pesynbTaTaM U3MepeHuit pagnanbHoil Bubpayum Bana B TOUKax BHYTPWU nogwun-
HUKOB WM B MakcUMasibHON 6/1M30CTN OT HUX. Pe3ynbTaTbl N3MEpPEeHUin B 3TUX TOUKax CMOCOOHbI JOCTATOYHO
NoOJIHO XapakTepu3oBaTb 06Llee BUOPaLMOHHOE COCTOSIHME MallWH. YCTaHOB/IEHHble CTaH4apTOM KpUtepuu
OLeHKM BMOPAaLMOHHOIo COCTOSAAHMA 0606Lal0T ONbIT 3KCNayaTaluMn MalWwmnH AaHHoro suaa.

HacTtoAwmm cTaHfapToM yCTaHOB/IEHbI iBa KPUTEPUS OL,EHKN BUOPALVOHHOTO COCTOSIHUSA MaLlUHbI, pa-
6o0TatoLLeil B yCTaHOBMBLLEMCS peXuMme: Ha OCHOBe abCO/I0THLIX 3HAYEHNN BUGpaLun 1 Ha OCHOBE U3MeHe-
HUA 3TUX 3HayYeHuil. Kpome TOro, npuBefeHbl KPUTEPUN OLEHKN BMOPALMOHHOIO COCTOAHMUA NO pesy/bTaram
n3mMepeHunii B HeyCTaHOBMBLUEMCS (MEPexXoAHOM) pexnmMe paboTbl MalIUHBI.

Bu6pauuio Ha BpallaloLWmnxca Banax He cnegyet paccMaTtpuBaTtbh B Ka4eCcTBe eAUHCTBEHHOr0 UCTOYHMKA
nHopmaLmm o BU6pPaLMOHHOM COCTOSIHUM MaluHbl. Mpy KOHTPONE COCTOAHUA KPYMHbIX NapoBblX TYPOUH 1
reHepaTopoB M3MEpPEHNA Ha BpaljaloLiMxca Banax NPUHATO AOMOMHATL U3MEepeHnaMu snbpayu Ha Hespa-
warnwmnxes yactax. TpeboBaHMA K TaKUM M3MEpPEHUSIM yCTaHOBNEeHbl B [4] u [5].

MeToAbl OLEHKMN, YCTAHOB/IEHHbIE HACTOALWMUM CTaHAapTOM, OCHOBAaHbl Ha U3MepeHun Bubpaunu B Wu-
pokoii nonoce yactoT. 10 Mepe COBEPLIEHCTBOBAHUA TEXHOJIOMNIA KOHTPOJISE COCTOAHNA MalluH Bce 6onbliee
pacnpocTpaHeHne nonyyvalT U3MepPeHns B y3KMX Moaocax 4acToT U cnekTpanbHblii aHanus subpauun. Oa-
HaKo B HacToAWEM cTaHAapTe KpUTepunu oLeHKN BUOGPaLNOHHOIO COCTOAHMA N0 NU3MEePEeHUsM Y3KOMNOSI0CHOW
BM6paLum He yctaHoB/ieHbl. Bonee nogpo6Haa nHPopMauna 0 KOHTPOsie COCTOAHUA MallnH NO Pas/INyHbIM
xapaktepuctukam Bubpauuun npusegeHa B (11] un [12].

Mo cpaBHEHWIO C MPUMEHEHHbIM MeXAyHapoAHbIM cTaHgapTom WCO 7919-2:2009 HacToAwmMi cTaH-
[apT JONOMHEH CMeAYLW UMM NONOXEHUAMN, YYNTbIBAOLWMUMU OTEYECTBEHHbIN OMbIT 3KCAAyaTayum MawnH
faHHoro supga:

- pekoMeHpauuvei nsmepaTb BUGpaLMio Bana MallviH MOLLHOCTbIO cBbiwe 500 MBT ¢ BYX CTOPOH Nnpo-
TSKEHHOro nogwunduka (pasgen 3);

- onpejeneHneM NOHATUS YCTAHOBMBLUErOCS pexnmMa paboTbl MallunHbl (NpuMevaHve B nogpasgene 4.1);

- YUCJIOBbLIM KpUTepuem A0oNycTUMOCTU HaBefeHHoW Bubpauumn (nogpasgen 4.1);

- yCcTaHOBNEeH npeAenbHbIi CPOK MpeBbilWeHUs Bubpauuneir yposHs TMPEAYMNPEXAEHWE (noa-
NyHKT 4.2.3.1);

- 3HayeHue MakcumasibHO A0NyCTMMOro noporosoro yposHa NMPEAYMPEXAEHWE cHuxeHo co 3Hauve-
Hua. B 1,25 pasa npeBOCXOAALWEro 3Ha4YeHne rpaHnybl Mexay 3oHamm B n C. o 3Ha4YeHusa rpaHulbl mexay
3TUMM 30HaMU (NOANYHKT 4.2.3.2);

- 3HayeHuMe MakcuMmasibHO [onycTumoro noporosoro ypoBHs OCTAHOB CHWXEHO €O 3HayeHus, B
1.25 pa3sa npeBOCXOAALWEro 3Ha4YeHne rpaHuubl mexay 3oHamum C v D. [0 3HAYeHUs rpaHuLbl Mexay 3TUMK
30HamMu (NoanyHKT 4.2.3.3).

BHeceHHble 0NOMHEHNA Bblfe/IEHbl KYPCUBOM.
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HAUWOHANbBHGL N CTAHAOAPT POCCUMCKOWN PELEPAL NN

Bu6pauyusa

KOHTPO/Ib COCTOAHNA MALWH MO PE3Y/IbTATAM U3MEPEHUIN BUEPAL VN
HA BPAWARKWKNXCA BANAX

Yactb 2

CTayuunoHapHble napoBble TYpOUHbLI M reHepaTopbl MOLWHOCTbI 601ee 50 MBT
c pabounmu yactotamu Bpauw,eHnsa 1500, 1800, 3000 n 3600 MmuH'l

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

Jata BBefeHus — 2013—12—01

1 O6nactb NpUMeEHEHMNS

HacTtoAwwmin ctaHgapT ycTaHaBAuBaeT PyKOBOACTBO MO OLeHKe BMOPALMOHHOIO COCTOAHUA MalUWH Ha
MecTe UX yCTaHOBKW MO pe3ynbTaTaM U3MepeHunii LLMPOKONOMOCHO! BuGpauun Bana B pagnansHom (T. e. nep-
NeHAVNKYIAPHOM K ero 0CM) Hanpas/IEHUN BHYTPU pajnasibHbiX NOAWMNMHUKOB MU B MakCUManbHON 611M30CTH
OT Hux. MNpu oueHke BUOGPAaLMOHHOIO COCTOAHUA KOHTPOO noanexar:

- BMbpaumsa B HOpManbHOM YCTaHOBUBLLEMCA pexuMe paboTbl MallWHbI;

- Bubpauma B HeyCTaHOBMBLUMXCA (NEPEexXOAHbIX) pexumax, BKIYas pasroH u Bbiber, HayanbHoOe Ha-
rpy>XeHne n N3MeHeHUsa Harpysku;

- U3MeHeHusa Bubpauuu Nnpu paboTe mMalnHbl B HOPMASbHOM YCTAHOBUBLLUEMCS peXUMe.

HacToawwnii cTaHfapT pacnpocTpaHAeTCs Ha cTauMoHapHble NapoBble TYPOUHbI U rTeHepaTopbl BbIXOA-
HON mMowHocTblo 6onee 50 MBT ¢ pabounmu yactotamm BpaweHus 1500, 1800. 3000 unm 3600 MuH'lL
OH pacnpocTpaHaeTcs Takxe Ha naposble TYPOWHbI UK reHepaTopbl, HENOCPeACTBEHHO COEMHEHHbIE C ra-
30BbIMM Typ6MHamMu (Hanpumep, B COCTaBe NaporasoBbix 3HepPro6s10koB). B aToM cnyyae kputepuu, ycTaHOB-
NeHHble HACTOALWMM CTaHAapTOM, NPUMEHSIOT TONIbKO K pe3ynbTataM n3mepeHuii Bu6paLmm naposbiX TYp6UH
NN reHepaTopoB (Bk4Yas MydTbl cuenneHus).

Ons o6Lleil oueHKn BUO6PaLMOHHOIO COCTOSAHUS MalluVHbl KPOMe pe3ynbTaToB M3MepeHUid, NoNyYeHHbIX
B COOTBETCTBUM C HACTOALLUM CTAHAAPTOM, 06bIYHO HEOOGXOANMO TakXe 3HaTb pe3ynbTaTbl M3MePEHNn BUbpa-
UMM Ha HeBpaLlialLwmnxcs YyacTax. TpeboBaHMS K TakuM n3MmepeHnsam yctaHoneHsl B [4] n (5).

2 HopmaTuBHbIE CCbIJIKK

B HacTosiLleM cTaHfapTe UCMOMb30BaHa HOpMaTWBHASA CCbl/IKa Ha caefylunii cTaHaapT;
FOCT MCO 7919-1—2002 Bubpauus. KOHTpO/Ib COCTOSAHWUA MaLUWH NO pe3ynbTaTam usmepeHunii Bubpa-
uMKn Ha Bpauwatwmxcs sanax. O6wme TpeboBaHus

MpumeuaHne — [Ipy NONb30BAHUM HACTOSALLMM CTaHAAPTOM Lie/lecoo6pasHo NpoBEPUTL AeiiCTBME CCbloY-
HbIX CTaHAAPTOB B MH(OPMALIMOHHON cucTeme O6LLEro Nofb3oBaHUa — Ha ouLMabHOM caiite defepasibHOro areHT-
CTBa N0 TEXHUYECKOMY PerysimpoBaHuio U MeTPOIornn B CETU VIHTEPHET Un Mo eXxerogHoMy MHChOpMaLVOHHOMY yKasa-
Teno «HauynoHanbHble CTaHAAPTbLI», KOTOPbIV ONy6/MKOBaH MO COCTOSIHMIO Ha 1 sHBaps TekyLlero roga, 1 o Bbinyckam
exemMecs4HOro NHopMaLMOHHOTo ykasatens «HauvoHanbHble CTaHAapTbl» 3a Tekyluii rof. Ecnim 3aMeHeH CCbloYHbI
CTaHAapT, Ha KOTOPbI AaHa AaTMpoBaHHas CCbi/iKa, TO PeKOMeH/AyeTCsi MCMO/b30BaTh BEPCUIO 3TOTO CTaHAapTa C Yka3aHHbIM

M3paHne ouymnansHoe
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BbILLE FOZJOM YTBEPXAEHNS (NPUHATUS). ECnv nocne yTBepXAeHUs HacTosILLero cTaHAapTa B CCbIIOUHbIA CTaHAapT, Ha Ko-
TOpbI AaHa JaTUpOoBaHHas CCblKa, BHECEHO M3MEHeHVe, 3aTparmBaroLLiee nosoxeHne, Ha KOTopoe JaHa Ceblsika, TO 3T0
MosIoXeHNEe pekoMeHAyeTcst NPUMeHSTb 6e3 yueTa AaHHOro M3MeHeHWs. ECnn cebifIoYHbIA cTaHAapT OTMeHeH 6e3 3ame-
Hbl. TO MOMIOXEHME, B KOTOPOM [jaHa CCbl/IKa Ha Hero, peKOMeH/yeTca NPYMEHATL B YaCTU, He 3aTparmsatoLLeil 3Ty CCbifky.

3 M3mepeHus subpayum

O6uine Tpe6oBaHNS kK MeETO4AM U CPeACTBaM M3MepeHuin Bubpauuu Bana B Lensix KOHTPO/A COCTOSHUSA
mMawwuH yctaHosneHbl FTOCT NCO 7919-1.

MN3HavanbHO c6op AaHHbIX 0 BUGpaLMn NapoBbiX TYPOGWUH 1 reHepaTopoB OCYLLECTBASANCA C NOMOLLbHO
KOHT@KTHbIX AaT4YMKOB-30HAO0B, MO3BOJIALWMX U3MEPSATb abCOMOTHYO Bubpauyuno Bana. NosgHee, No mepe
pasBuTUS 6eCKOHTaKTHbIX CNOCO60B N3MepeHus Bubpauuun, 60nbluee pacnpocTpaHeHne Noayvuam nusMepe-
HWS OTHOCMTENbHOI BUGpauumn Bana. B aTom cnyyae npu Heo6xoaumocTu abcontoTHasa Bubpayns sana Mor-
na 6bITb onpejeseHa BEKTOPHbIM CYMMUPOBaHUMEM CUTHA/IOB GECKOHTAKTHOrO AaTyuMka M yCcTaHOBIEHHOTO
Ha TOM e OCHOBaHWM MHEepPLMOHHOro Aatyuka, usMepsoLwero subpaumnio onopHOW KOHCTpyKuun. Ansa uenein
HacToALero cTaHgapTa B paBHON CTeneHyn AONYyCTUMbl M3MEpPEeHUsi Kak OTHOCUTEsIbHOW, Tak U abCosoTHOW
Bnbpauuun. OgHako cnefyeT UMeTb B BUAy, YTO MCNO/Mb30BaHWE KOHTAKTHOTO JaTyuka-30HA4a orpaHvynBaeT
4YacTOTHbI AnanasoH u3mepeHuii.

MN3mepuTensHasa cuctema fo/mkHa obecneynBaTb BbINOSIHEHWE U3MEPEHUIA LINPOKONOJIOCHOW BUGpaunm
B AnanasoHe 4YacToT, HWKHASA rpaHuua kotoporo 10 u, a BEpPXHAA HE MEHee YeM B TpU pasa npeBsblliaeT Mak-
CMMasibHYI0 4acToTy BpalleHns poTopa, HO He Huxe 125 My. OAHako ecnu 3Ty M3MepuTeNibHy CUCTEMY uC-
Nnosib3ylOT KpOMe Lenei KOHTPOsi COCTOSIHMA Takxke U ANa ANarHocTupoBaHus, TO OHa A0J/hkHa o6ecneynBaTh
BbINO/IHEHNE N3MepeHuii B 6osiee LWIMPOKOM Anana3oHe 4yacToT, a Takke NpoBefeHne CnekTpasbHOro aHannsa
BM6Gpaummn. B ocobbix cnyyasax, Korga Ha MalvHy MoXeT BO34eiNCTBOBaTb HU3KOYACTOTHaA BMOpaLmnsa CTOPOH-
HWX UCTOYHMKOB, HANpUMep B CEACMUYECKN OMACHbIX palioHax, cnegyeT NpeAycMoTpeTb UCNO/Nb30BaHUe, Ha-
npumep. uabTpaLMM HU3KOHACTOTHOrO OTKAMKA WM 3aAepXKy curHana. Ecnu npegnonaraoTcs cpaBHMBaTb
pe3ynbTaTbl U3MEPEeHuii ANa pasHbiX MallnH, TO cnegyeT y6eanTbCs, YTO U3MEPEeHUss NpoBefeHbl B O4HOM U
ium Xe gManasoHe 4acToT.

Toukun n3mepeHmnii BbIbGUpaT Taknum 06pasom, 4To6bl U3Mepsiemas Bubpaumsa cogepxana gocTaTouHyo
nHopmaLmio o konebaHusAx Bana B pagnanbHOM HanpasaeHun. B cBA3n ¢ aTum cnepyet nsberatb pasmelle-
HWA 0aTYMKOB B y3nax Moj cO6GCTBEHHbIX Kone6aHuii Bana. Kpome TOro, cnegyet y6enmTbesi, YTO cpeacTBa
N3MepeHnii He NOABEPralTCAa Ype3MepHbIM BHELWHUM BO34eliCTBMAM, Hanpumep BO3AYLWHOrO wyMa. O6biy-
HO M3MepeHns NPOBOAAT B ABYX OPTOrOHasIbHbIX HaMpaBAeHUSAX BHYTPU KaXAO0ro pajgmanbHOro nofwunnHmka
UMW B HEMOCPEACTBEHHOW 6/1M30CTM OT Hero. /19 OTBETCTBEHHbIX MaWwunH 60/MbLOK MOWHOCTH (CBbile
500 M BT) Ha nogwunHyukax 60/bl0i NPOTSXEHHOCTM U3MEPEHNS peKOMeHAYyeTCA NPOBOAUTbL Ha 060UxX
KOHLax nofwunHuka. HanpasneHns namepeHuniti onyckaeTcs BbloupaTb NPOM3BOJIbLHO, HO 06LIYHO U3Mepe-
HWS NPOBOAAT B TOPU3OHTANILHOM W BEPTUKaNIbHOM HanpaBfeHUsiX WAW Nog yrnamu + 45° K BepTukanabHOMY
Hanpas/ieHuIo.

[lonyckaeTcs NpoBOAUTL U3MEPEHNS TONLKO B OLHOM pajuasbHOM HanpaB/feHWW C UCNONb30BaHNeM
O0AHOro gaTyvka BMbGpaLMm Npyu ycnoBUW, YTO 3TO NO3BOMMUT MOJyYyaTb AOCTATOYHO NOJHYK MHOPMALUIO O
Bnbpauuun Bana. MNpu 3ToM crnefyeT yuynTbiBaTb, YTO BblOpaHHas opueHTauns gaTynka MOXeT He No3BOMUTb
Habnwgate MakcumasbHOe 3HayeHue KOHTPOAMPYEeMOro napameTtpa Bubpauuu Bana B AAHHON NIOCKOCTU
N3MepeHunii.

N3mepeHna oceBoii Bu6pauuy Bana A5 NapoBbiX TYPOUH U reHepaTopoB, kak MpaBu/o, He NPOBOAST.

XapakTepucTuku n3MepuTenbHON CUCTEMbI AO/KHbI 6bITb ONpefeneHbl C y4eTOM BAUAHUSA:

KonebaHuii TemnepaTypsbl;

MarHuTHbIX nonei;

aKyCTMYecKoro wyma;

KonebaHuin HanpsxXeHns NUTaHus;

9/1eKTPUYECKOro nMnegaHca u AvHbl COeANHNTENbHOrO kabons;
opueHTauum gaTuvka;

XKECTKOCTU NOBEPXHOCTU YCTaHOBKM [aTtuuka.

Ocoboe BHUMaHue cnegyeT yaenaTb NpaBubHO yCTaHOBKE faTymka u ToMy, 4To6bl CpOoACTBa Kpense-
HUS gaTyunka He yxyAlwanu TOYHOCTb U3MepeHuin (cM., Hanpumep. [10]).

MoBepxHOCTbL Bana B MecTe U3MEepPeHNs [0/KHA ObITb rNafKoi, He UMeTb HapyLUeHWii reomeTpuYeckoi
chopMbl, HEOAHOPOAHOCTM MaTepuana U OCTaTOYHOTO HaMarHW4YMBaHWSA, CMOCOOHbLIX MPUBECTU K MCKaXeHU-
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AM curHana (Tak HasblBaeMbIM «3/1€KTPUYECKUM BUeHusAM» Bana). dneKkTpuyeckme n MexaHmyeckne 6ueHus
Bana, U3MepeHHble C MOMOLLbI0 gaTumKa, He AO/KHbI B COBOKYMHOCTU NpeBbiwaTh 25 % 3HauyeHua rpaHuLbl
mMexay 3oHamu A 1 B Ha pa6oyeii yactoTe BpauieHua (cMm. Tabnuuy A.1 npunoxeHus A).

Mepep nyckoM napoBoOli Typ6UHbI AW reHepatopa MOryT 6bITb MPOBEAEHbI N3MEPEHUA NepeMelleHns
Bana npv ero Meas1eHHOM NpPoBOpayvYMBaHuMun. B 3TOM cnyyae xapakTepucTuku UaMepuTenbHOW CUCTEMbI A01X-
Hbl o6ecneynBaTb TOYHbIE U3MEPEHNA B 061aCTU OYEHb HU3KUX Y4acToT. Takne n3mepeHns o6bl4YHO He MOryT
faTb OCTOBEpPHble CBeAeHNA 0 6ueHnn Bana Ha paboueli YacToTe BpalleHUs, NOCKObKY Ha WX pe3ynbTaThl
MOTYT NOBNAUATb, HaNpMMep, HanMymMe BpeMeHHOro npornba Bana, HepaBHOMEPHOCTb ABMXeHUS uand Bana
B 3a30pe NoALWUNHUKa NN ABUXEHWUS Bana B 0CEBOM HanpasseHun. Moatomy cnegyet cobnwogaTb OCTOPOX-
HOCTb NpK MOMbITKE KOMNEHcMpoBaTb 6MeHNe Basnia BEKTOPHbIM BblYMTAHWEM W3 pe3ynbTarta U3MepeHuii Bu-
6pauun B paboyem pexume MaluHbl pe3ynbTata U3MepeHuin npu nposopaynsaHuy potopa. Ecnun snusawwmne
hakTopbl He yuTeHbl O/HKHBIM 06pa3oM, TO Takas MatemMaTuyeckas onepauns MOXeT NPUBECTU K YXYALEHUI0
TOYHOCTW U3MEPEHWIT U HeNnpaBuUibHOI oLeHKe BUGPaLMOHHOIO COCTOAHNA MawnHbl (cm. FOCTUCO 7919-1).

4 Kputepun oueHKu

4.1 O6wmne NOMOXeHUN

B NOCT NCO 7919-1 ycTaHOBNEHbl fBa 06LLMX KPUTEPUA OLEeHKN BUOPALMOHHOIO COCTOAHUA MalnH
pasnuHbIX KNaccoB Mo U3MepeHusm BubGpauyum Bana. OAUH KPUTEPUIA — ANA UHTerpanbHOro napametpa
BM6paunm B WINPOKOI NOMOCe YacToT, APYroii — ANA U3MeHeHuit aToro napameTpa 6e30THOCUTENBHO K Ha-
npaBAeHUI0 N3MeHeHui (B 6OMbLUYIO NN MEHbLUYIO CTOPOHY).

YcTaHOB/EHHbIE HACTOALWMM CTaHAAPTOM 4YUC/IOBble 3HAYEHUSA KpUTepueB MosyveHbl 0606LieHneM
60/1bLIOr0 Maccusa pe3ynbTaToB U3MepPeHWit A1 MallWH JaHHOTO BUAA, U MOXHO OXuAaTb, Y4TO cobnogeHne
pekoMeHAaunii HacTosLWero cTaHgapTa No3BOAMT ob6ecneynTb HOpMasbHOe PYHKLUNOHNPOBAHNE MaLLMWHbI.

KpuTepun HacTosiLLero ctaHAaapTa yCTaHOB/EeHbl AN MalnHbl, paboTaloleil B yCTaHOBUBLLEMCSA PeXu-
Me B 3a/JlaHHOM Auana3oHe Harpy3ok Ha paboyeii yactoTe BpalyeHus. Mpu aToM 4718 reHepaTopa gonyckawT-
€A 06blYHble He6onblne KofebaHnsa 3IeKTPUYECKO HarpysKu.

MpumeuyaHne — TIOHATME YCTAHOBMBLUETOCSH PEXMMA CBA3AHO C NMPKXOAOM B PABHOBECHOE COCTOSIHWE BCEX
thranueckmx nosneid, OT KOTOPbIX 3aBMCWT BUOGPAUMS MalMHbl. Kak npaBuio, PeXumM CUMTAOT YCTaHOBMBLUWMCS, €crn
npy f@HHOM Harpyske Bce KOHTPONMPYeMble 3KCNNyaTauyoHHble napameTpbl COXPaHSIIOT NOCTOSIHHOE 3HayYeHne. OfHaKo
0COGEHHOCTN KOHCTPYKLMW, YCTaHOBKY U (PYHKLIMOHMPOBAHUST KOHKPETHbBIX MALLMH MOTYT NOTPe6oBaTh 3afaHust A0NONHN-
TeSbHbIX YCN0BWIA YCTAHOBMBLLETOCS PeXUMa, KOTOPble ONpeAensioT, HanpuMep, Ha OCHOBE OMbITa AKCnayaTalum.

Kpome aTux KpuTepues HaACTOALWMM CTaHAApPTOM yCTaHOB/EH KpUTepuin 4N paboTbl MallnHbl B HeyCTa-
HOBMBLUEMCA (MepexofHOM) pexume. Vicnonb3oBaHne yKasaHHbIX KpUTepues No3BOAMT usbexarb Heonpas-
JaHHbIX 3aTpaT Ha CHWkKeHne BnbpaLun, co3faBaemMoil MallMHOW, a Takke NpeAbsBeHUA Ype3MepPHO 3aBbl-
LeHHbIX TpeboBaHuii K ee BUOGPaLNOHHOMY COCTOAHWMIO. [laHHble KPUTEPUM MOTYT CAYXUTb Takxe OCHOBOI
TpeboBaHWi NPUEMOYHbIX UCNbITaHWi (cM. 4.2.2.3).

Bce kpuTepuun npegnonaralT usmMepeHue Bubpauuu, co3faBaemoii MallVMHOW, a He nepejaBaeMoil Ha
MalluHy n3BHe. ECiM eCTb OCHOBaAHMUA OXMAaTb CyLeCTBEHHOrO B/MAHNSA HaBeAeHHOl Bubpauuun (gantenbHol
UM KpaTKOBPEMEHHOIA), TO peKOMeHAyeTCa NPOBECTU U3MEPEHUS Ha OCTAHOBNEHHOI MalunHe. Ecnn pesynbTa-
Tbl U3MEPEHUIi OKaXyTCA HEMPUEMIEMO BbICOKMMMU (Hanpumep. 6onee TpeTu Bubpauumn mallmnHbl, paboTato-
el B 3ajaHHOM peXxume), To He06X04UMO NPUHATL Mepbl A5 YCTPAHEHUS BAUSAHUS HaBeLeHHON BUGpaumu.

AN nonyyeHus o6uei oLeHKN BUOPaLMOHHOTO COCTOAHNA MalluHbl M3MepeHus Bubpauun Bana 4yacto
[ONOMHAIT M3MEepPeHns My BUbpaLyny Ha HeBpalalLWnXcs vyacTax.

4.2 Kputepuii 1 (4ns abCONOTHOIO 3HAYEHUS KOHTPOIMPYEMOTo napameTtpa)

4.2.1 O6wmne NONOXEHNSA

[JaHHbIl KpUTEpuii cBsisaH C onpeAefieHNeM rpaHuny 419 abCoMOTHOIO 3HaYEHNA KOHTPOIMPYEMOro na-
pameTpa Bubpauum Bana W3 yCcroBUA AONYCTUMbIX AMHAMMUYECKUX HArpysok Ha MOAWMUMHWUKU, JONYCTUMbIX
3HauyeHUit pagmanbHOro 3asopa B NOALWWMHUKE U fONyCcTUMOW BubGpauun, nepesaBaemMoil Ha OMOPHYIO KOH-
CTPYKUMIO U yHAAMEHT.

4.2.2 Bnbpauua malwunHbl B yCTAHOBUBLIEMCSH pexume ¢ paboyeil yacToTol BpaweHns

4.2.2.1 O6uWMe NonoxeHus

MakcumanbHoe 3HayeHne KOHTPO/IMPYeMOro napameTpa, NoayYeHHOe N0 U3MEPEHUSAM Ha KaXAoM nof-
LWMMAHMKE UK Onope, CPaBHMBAIOT € rpaHnLLamMun 30H BUO6PaLMOHHOTO COCTOSIHUSA, yCTAHOBIEHHBIMUW Ha OCHOBE
aHanm3a npakTukK akcnayaTaumm MalluH JaHHOro Buja.
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4.2.2.2 30Hbl BUGPALMOHHOrO COCTOAHUSA

[nsa oueHkn BUOGPALMOHHOIO COCTOAHNA MaluWHbl, paboTalolieil B ycTaHOBUBLUEMCS pexuMe Ha pabo-
Yeil yacToTe BpalleHUs, U MPUHATAA pelleHnii 0 Heo6X04NMbIX [eiCTBUSAX B KOHKPETHO CUTyaunn ycTaHOB-
NleHbl cneaytolne 30HbI.

30Ha A — B 3Ty 30HYy nonajaert, Kak nNpasuo, BU6paLmsa HOBbIX MallWH, BBOAUMbIX B 3KCNyaTauuto.

30Ha B — mawwuHbl, BU6paunsa KOTopbix nonagaet B 3Ty 30HY, OObIYHO CUMTAIOT NPUTOAHLIMU A1 3KC-
nnyatayum 6e3 orpaHNyeHnss CPOKOB.

30Ha C — MaluHbl, BU6paumns KoTopbix nonagaeTt B 3Ty 30HY, 06bIYHO CUUTAOT HENPUTOAHbIMU AN
ANVNTeNbHON HenpepbiBHOW pa6oTbl. O6bIYHO foNycKalT YHKLMOHWPOBAHNE TaknX MalWH OrpaHUYeHHbIl
nepnog BpeMeHu, Noka He MOABUTCS BO3MOXHOCTb NPOBeAeHNss BOCCTAHOBUTESIbHbIX MEPONPUATMIA.

30Ha O — ypoBHUM BuGpaLUN B [aHHON 30He O0ObLIYHO paccMaTpuMBaloT Kak CMocobHble Bbl3blBATb Ce-
pbe3Hble NMOBPeXAeHUs MaLluH.

4.2.2.3 Kputepun npuemku

Kputepun npuemkn U3roToB/I€HHOM UMW BOCCTAHOBJIEHHOW MalluHbl BCerga sBASATCA NpeimMeToM co-
rnaweHns mexay ee nocTasLiMKOM U noTpebutenem. MNpu hopmMmupoBaHnn 3TUX KpUTEPUEB LenecoobpasHo
YyUnTbIBaTb YCTAHOB/IEHHbIE HACTOALMM CTaHAAPTOM 30HbI BUGPALMOHHOIO COCTOAHMS.

MpumeyaHune — Tlo CNOXMBLUEKHCA NPAKTUKE A1 HOBbIX WM BOCCTAHOBJ/IEHHLIX MALUMH, NMPUEMOYHbIE 3HA-
YeHuns ycTaHaBMBAIOT B Npefenax 30Hbl A unv B npefenax 30Hbl B. HO He NpeBbIAaoLWLMMN 3HAYEHNE TPaHULbl MeXay
30Hamu A 1 B 6onee yem B 1,25 pasa.

4.2.2.4 TpaHuLbl 30H BUOPALMOHHOrO COCTOAHMUSA

3HauyeHmnsa rpaHunL, 30H BUGpPaLMOHHOIO COCTOSAHMA NpuBeeHbl B TabmuaxA 1un A.2 npunoxenus A. x npu-
MEHSIOT K pe3ynbTaTaM M3MepeHuii pagnanbHoi Bubpauum Bana BHyTpyM uam B6M3N NOALWMUMHMKOB Npu pa-
60Te MaluWHbl B YCTAHOBUBLLUEMCA pexume c pabouell YacToToi BpaleHus. Yucnosble 3HAYEHUA rpaHuLy
30H onpejeneHsbl NogaHHbIM 3KCNyaTalyum, npefocTaBieHHbIM N3TOTOBUTENAMM U NOJIb30BaTENSAMU MaLUUH.
HecmoTpsa Ha HensbexHbll 601bWON pa3bpoc B faHHbIX NOAO6HOro poja, 3HaYeHus, NpuBefeHHbIe B Taban-
gax Al 1 A.2, MOTYT C/IYXUTb XOPOLUUM OPUEHTUPOM MpPU OL,eHKe BUOPALMOHHOTO COCTOSIHUSA MallWHbl, No-
3BO/IAOLWNM N36exaTb 3aBblleHHbIX TpeboBaHMi K BUGpaLnnN MallvH 1 U3INLWHNX PACXOA0B Ha ee CHUXEHME.

[onyctum 6osiee BbICOKWI ypOBeHb BMGpaLun, ecny oHa n3MepeHa B ApPYrnX Toukax (He BHYTPU uau
B6/IM3N NOALINMHUKOBBLIX ONOP), @ TaKKe B NepexofHOM pexume paboTbl MallUHbI.

Kak npaBuno, pykoBoACTBYSICb 3HAaYEHUAMM, NpuBeeHHbIMK B Tabnuuyax A.1 1 A.2, MOXHO € 60/1bLINM
OCHOBaHMEM yTBepxXAaTb, YTO 3a30p B MOAWMUMHUKE, a Takke JUHAMUYECKMe CWU/bl, nepegasaemMble Ha Nof-
LIMMNHUKOBYIO OMOPY MalluHbl U ee pyHAaMeHT, 6yayT B AONYCTUMbIX npegenax. Ho BO3MOXHbI cuTyauuu,
Korfa 0CO6eHHOCTU KOHCTPYKLMUN MaLlnHbl UK ONbIT 3KCMyaTtayMm MallvH JaHHoro Tuna TpebyeT ycTaHoB-
NeHnsa nHbix (6onee BbICOKUX AN 60Jiee HU3KUX) rpaHuL, 30H BM6paLMOHHOro COCTOAHNUA, HanpuMep:

a) Korga Ha Bubpaumnio MallnHbl CyLWeCTBEHHOE B/INSAHWE OKasblBaeT Cnocob ee yCTaHOBKM M CNOCO6 Co-
eIHEHUS C NPUBOAHBIMK MalnHamMu. B yacTHOCTU, B C/lyyae XecTKOW MOALUMHNKOBO ONOpbl MOXHO 0XWUAATb
60/1ee BbICOKY0 OTHOCUTENIbHY BUGpaumio Bana. HaobopoT, oTHocuTenbHas Bubpayua 6ygeT MeHbLle B Cry-
Yyae nNoAaT/IMBOI OMOPbI, HO MPU 3TOM MOXHO OXuAaTb 60/1ee BbICOKY0 abCoNOTHYIO BUbpauuto. B aTom cnyyae
onbIT HabMHaAeHui 3a TaKo MallMHOW MOXET MPUBECTU K PELUEHMNIO YCTAaHOBUTb MHbIE 3HAYEHUS TPaHuL, 30H;

b) korga oco6oro BHMMaHus TpebyeT KOHTPO/Ib 3a30pa B NoAWUNHUKEe. bonee Toro, rpaHuLbl 4ONYCTH-
MoV Bubpauuu Bana MoryT 3aBuceTb OT gunameTpa uandbl poTopa, NOCKO/bKY 06bIYHO MOAWMUNHUKL 60/b-
wero guametpa TpebyloT n 6osnbliero 3asopa. Ecnv Bubpaumio Bana KOHTPOAMPYIOT B NOALINMHUKE Masioro
3a3opa, TO 3HayeHus, npusefeHHble B Tabnuue A.1, MOryT 6bITb YMeHbLEHbl. CTeNneHb BO3MOXHOIO YMEHb-
LWeHnss 3aBUCUT OT TUna NoAunnHuka (KonbLeBOW UUANHAPUYECKUI, SNAUNTUYECKUI, caMOoycTaHaBAnBalo-
WMUIACA CEerMEeHTHbIA 1 T. M.) W yrna MexAay Hanpas/ieHneM U3MepeHuil 1 HanpaB/ieHneM, B KOTOPOM 3a30p
MUHUMasEeH. B CBA3M C 3TUM TOYHbIE peKOMeHAauun No KOpPpPeKLuun rpaHunl, 30H BUOGPaLNOHHOIO COCTOSHUA
[aTb HEBO3MOXHO, HO B MPUIOXEHUN B npusBeaeH TUNUYHBIN NpUMep AN KOMNbLEBOro LMANHAPUYECKOro noa-
LWINMHUKA CKOMIbXEHUSA:

C) KOrAa nofWunHMKOBas onopa vMeeT OTHOCUTENIbHO Masoe HarpyxeHve (Hanpumep, BbIHOCHOI noA-
LWNNHUK poTopa BO3OyAUTENs AN NOALWMNHUK MY Tbl CLENMEHNUS) UK Apyrue NOAWMNNHUKM 06nafatoT Bbl-
COKOVi NoJaTNnBOCTbI0. B 3TOM ciiyyae MOryT 6biTb YCTAHOB/EHbI ApPYyTUe KPUTEPUM, OCHOBAHHbIE Ha aHanuse
KOHCTPYKLUUN MaLUUHBI;

d) Korga nsMepeHns BO3MOXHbI TO/IbKO B TOUKe, fafieko OTCTosWeN OT NOAWMNNHUKOBOWR ONops.l.

MpumeyaHue — [15 pasHbIX NOALUMNMHUKOB OLHOTO BaIONPOBOAA MOTYT GbiTb YCTAHOBMEHbI pasHble rpaHuLibl
30H BUOPALIMOHHOTO COCTOSHNS.

4
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O6bIYHO ycTaHOBNEHNe 6osiee BbICOKMX 3HAYEHWI rpaHuL, 30H BUGPaLMOHHOIO COCTOSIHMUA MO CpaBHe-
HUIO C NpuBefeHHbIMU B Tabnmuax A.1 nA.2 TpebyeT feTasbHOro TEXHNYECKOro 060CHOBaHUSA, NO3BONSAIOLLe-
ro y6eanTbCa B TOM. YTO MOBbILIEHHAs BUbpaLna Bana He NpuBeAeT K YXyALWeEHNI0 NnokasaTeneil HaAexHoCTH.
Taknm 060CHOBaHNEM MOXET 6biTb y4eT KOHCTPYKTUBHbLIX OCOGEHHOCTEW MalluHbl UK YCNeLHbl/ OMbIT 3KC-
nayataumnm MallmH aHanorMYyHoW KOHCTPYKLUW C @aHaNOTMYHbIMW OnopamMu.

MpumeyaHne — B HacTOALWEM CTaHAapTe rpaHuLbl 30H BUOPALMOHHOTO COCTOSIHUSI YCTaHOB/IEHbI 6E30THOCU-
TenbHO K Tuny oyHAaMeHTa ()KeCTKOMY 11 NogaT/IMBoMy) NapoBoii Typ6UHbI K reHepartopa. JTo cornacyetcs c [5]. rae
OLLeHKY BMOPALIMOHHOTO COCTOSHUA TeX Xe MalUMH OCYLLeCTBASIOT No pesy/bTataM M3MepeHuli Bubpaumn Ha HeBpala-
IOLLMXCA YacTsAX. B GyaylueM Ans pasHbIx TUNOB hyHAAMeHTa MOryT 6biTb YCTaHOB/NEHbI pasHble KpUTepun, €C/IN aHaIn3
[JaHHbIX 3KCnyaTauum MallvH JaHHOTO BUAA JAcT K 3TOMy OCHOBaHUS.

4.2.3 MoporoBbie ypOBHU AN YyCTaHOBMBLIErocs pexunma paboTbl

4.2.3.1 O6wWwune NonoxeHns

MonyyeHHoe B pe3ynbTaTe M3MEPEHWI B yCTAHOBUBLUEMCA pexumMme paboTbl 3HAYEHUE KOHTPONNPYEMO-
ro napameTpa 06bl4YHO CPABHUBAKT C NOPOrOBLIMWU 3HAYEHUAMU, ONPeaen AWMU OrpaHnYeHne Ha aKkcnaya-
Tauuo mMalluHbl. 9T orpaHnyeHuna umetoT dopmsl MPEAYMPEXAEHWA n OCTAHOBA.

[ocTuxeHne KOHTPONUpPYyeMbIM napameTpoM BuGpauum nanm naMeHeHuss Bubpauum yposHs MPEAY-
NMPEXOEHWE cBugetenscTByeT 0 TOM, YTO MallMHa HyXJaeTcs B NMpPOBeAEeHUN BOCCTAHOBUTE/bHbIX paboT.
Kak npaBuno, npu goctuxeHnn yposHsa NPEAYMNPEXAEHWE pgonyckaeTca pa6oTa MallWHbl B TeYEHUE He-
KOTOpPOro nepuoja BpeMeHu, noka NPoBOAAT UCCNefoBaHWA NMPUYNH U3MEHeHus Bubpauumn (Hanpumep, Bbl-
ACHAIOT. HEe CBA3aHbl /1IN 3TV U3MEHEHUSA C U3MEHEHUAMMN HArpy3ku, 4acToTbl BpaLLEeHUsS AN APYTUX 3KCNy-
aTalMOoHHbIX NapamMeTpoB) M onpeAensaAlT KOMMJeKC BOCCTAHOBUTENbHbIX MeponpuaTtuii. PekomeHayeTcs,
4TO6bI NEPUOA UCCNEAOBAHUIA N BOCCTAHOBUTETbHLIX MEPONPUATHIA, NOEI0 KOTOPOTO A0/MHKHO MPOUN30ATK
CHMXKeHue Bubpauun, He npesbiwan 30 CyTOK.

[locTuxeHue KOHTpoNUpyembiM napameTpom Bubpauum yposHss OCTAHOB cBugetenscTByeT 0 TOM, YTO
AanbHeliwan paboTa MalWMWHbl MOXET NPUBECTM K ee NMoBpexaeHuto. Mpu npesblweHnn yposHs OCTAHOB
crnefyeT NPUHATL He3aMe/ITe lbHble Mepbl N0 CHUXEHWN0 BUOpaynn nan ocTaHoOBUTbL MaLLWHY.

4.2.3.2 3apaHue yposHei MPEAYMNPEXAEHNA

Yposun MPEAYMNPEXAEHWA moryT MeHATbCA OT MaluHbl K MawwnHe. O6bIYHO 3TOT YPOBEHb ycTa-
HaBMNBaKOT OTHOCUTENbLHO HEKOTOPOro 6a30BOro 3HayeHus (6a30BOW NMHWUK), OoNpeaenseMoro A1 3afaHHown
TOYKN U HanpaBfieHUs U3MEPEHUI NO ONbITY aKCnayaTayuy KOHKPETHOW MallWHbI.

PekomeHpyeTcsa yctaHaBnmBaTb ypoBeHb MPEAYMNPEXAEHWE Bbiwe 6a30Boi nuHun Ha 25 % 3Ha-
YeHUA rpaHuLbl Mexay 3oHamu B n C. HO He Bbllle 3Ha4yeHus rpaHnLbl mexay 3oHamu B n C. Ecnu 6a3osoe
3HavyeHne mano, 1o yposeHb MPEAYMNPEXAEHWE MoXeT Haxo4UTbCA HMXE YKa3aHHOW rpaHuubl.

Ecnu 6a3oBas NMHUA He onpefjefieHa, HanpumMmep A5 HOBbIX MaLlWH, TO Ha4YasibHY0 YCTaHOBKY YPOBHSA
NMPELYNPEXAEHWE cnepgyeT npoBoAUTb NGO MCXOAA M3 ONbITa 3KCAyaTalum aHanormyHbiX MalluH, 1n6o
OTHOCUTENbHO COrNacoBaHHOIO NMPMEMIEMOro 3HayeHus. Mpu OTCYTCTBUM A0CTATOYHOW MHOpMaLuu ypo-
BeHb MPEAYMNPEXAEHWE ans ycTaHOBMBLUErocs pexuma paboTbl MalwmnHbl ¢ paboyeli 4acToTol BpaleHns
ycTaHaB/MBalT He NpeBbIWakoWwmnm rpaHnLy mexay 3oHamum B n C. CnycTsa HekoTopoe BpeMs no HabnwaeHu-
AM 3a BMGpauueit MalwmnHbl cnegyeT YCTaHOBUTb MOCTOSAHHYI0 6a30BYI0 JIMHUIO M COOTBETCTBYOLW MM 06pasom
cKkoppekTupoBaTth yposeHb MPEAYMNPEXAEHUNE.

Ecnu Bubpauns mallunHbl B YCTAHOBMBLLEMCS pexumMe paboTbl CYLLEeCTBEHHO HeCcTauMoHapHa, To B onpeae-
NIeHUN KOHTPOIMPYEMOro napameTpa Ao/mkHa 6biTb NpefycMoTpeHa CooTBETCTBYOWasn npoueaypa ycpeaHeHus.

N3meHeHne 6a30BOI NUHUK (Hanpumep, BCAeACTBUE KanUTanibHOINO PEMOHTA MallnHbl) MOXeT noTpe-
60BaTb COOTBETCTBYHLWErNO N3MeHeHna ypoBHa MPEAYMNPEXAEHUME. Ana pa3HbiXx TOYEK N3MEPEHUA MOryT
6bITb yCTaHOB/IEHbl pasHble ypoBHu MPEAYMPEXAEHWA, 4yTo oTpaxaeT HEOAMHAKOBOCTb AeiCTBYIOLNX
OANHAMWYECKNX Harpy3oK Ha NOALWMMHUKN U XXeCTKOCTel NoALWMNHUKOBbLIX OMOop.

Mpumep yctaHoBneHus yposHa MPELYMPEXAEHWME npuBegeH B [5] (npunoxexne B).

4.2.3.3 3apaHve yposHeit OCTAHOBA

YpoBeHb OCTAHOB 06bI4YHO CBA3bIBAKOT C COXPaHEHNEM MEeXaHU4eCcKol LenocTu MallnHbl, KOTopasi, B CBOK
oyepefb, onpeAenseTca KOHCTPYKTUBHBIMU OCOBEHHOCTAMU MallVHbl, OTpaXatwwWwmMy ee cnocobHOCTb NPOTUBO-
CTOSITb [,eICTBUIO @HOMasIbHbIX fUHaMuyecknx cun. rNoatomy yposeHo OCTAHOB, kak npasuno, 6yget ogHUM U
TeM Xe A8 MalluH aHanorMyHblX KOHCTPYKLWUIA, U B TO XXe BPEMS OH He ByaeT cBA3aH ¢ 6a30BOW MHUEN.

BcnepctBue MHOroo6pasmsa KOHCTPYKUWIA MalnH He NpefcTaBAseTcs BO3MOXHbBIM faTb YHUBEpPCasbHOe
pykoBoACTBO N0 3agaHuio ypoBHs OCTAHOB. O6b1uHO ypoBeHb OCTAHOB ycTaHaBAvBaloT HE BblLle rpaHuLbl
Mexay 3oHaMmy Cun D. OgHako onbIT aKcnayaTaunum KOHKPETHON MalluHbl MOXET NOCNYXUTb OCHOBaHWEM A/
3agaHna nioro yposHs OCTAHOB.
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PaboTa napoBbIX TYp6UH 1 FeHepaTopoB YacTO KOHTPOIMPYETCS C MOMOLLbI0 aBTOMAaTUYECKMX CUCTEM ynpaB-
NleHns. KOTopble OCTaHaBIMBAOT MalluHy, ecnn ee Bubpauus npesbiwaet ypoBeHb OCTAHOB. UTo6bl n3bexatb
Heob60CHOBaHHbIX OCTAHOBOB MallWHbI, CBA3AHHbLIX C NapasuTHbIMK CUrHanaMmu (nomexamu), Ha NpakTuke 4acto
MCMOMb3YIOT SIOFTMYECKME CXEMbI YNPaBIeHNs C HECKOMIbKUMUN AaTumkamu Bubpaunm n yctaHaBnueawT Bpems 3a-
OEPXKWU ANns curHana octaHosa. B aTom cnyuyae npeBbiweHne ypoBHa OCTAHOB npuBegeT K COOTBETCTBYIOLL e
peakymm CUCTeMbl YNpas/ieHNs TONIbLKO MPU YCI0BUUN NOATBEPXKAEHUA Takoro NpesblleHns OT ABYX HE3aBUCUMbIX
[aTynkoB Bubpauumn nocne 3afaHHOro BpemMeHu 3afgepxkun. O6bIYHO BpeMs 3afepxku BblbupaloT B AnanasoHe
oT 1 a0 3 c. NHoraa uenecoobpasHbiM MOXET Oka3aTbCa 3afaHune AOMNOMHUTENbHOIO YPOBHA npeaynpexaeHuns
mexay umerowumucs yposuamu NMPEAYTMPEXAEHVE n OCTAHOB, npeBbllleHne KOTOPOro NoArotasimsasio bbl
oneparopa k Tomy, 4To Bubpauumsa sckope gocturHet yposHa OCTAHOB, 1 no3sonsno 6bl emy 3a6naroBpeMeHHO
NMPUMEHNTbL COOTBETCTBYIOLLME KOPPEKTUPYIOLLNE AeACTBUA (HANPUMEP, CHU3UTL Harpy3ky).

4.2.4 Bwubpauusa B HeyCTaHOBMBLINXCA (MepPeXofHbIX) pexumax paboTbl

4.2.4.1 O6wme NoONOXeHUs

3HayeHna rpaHnL, 30H COCTOAHUA, NPUBEAEHHbIE B MPUNOXEHUM A. NpegHasHayeHbl 4Na UCNosb3oBa-
HWA NpW [0TOBPEMEHHON paboTe MaluMHbl B 3afaHHOM yCTaHOBMBLUEMCA pexume. [pu pasroHe u Bbibere,
a Takxe B pexume paboTbl Ha paboyeii yacToTe BpalleHWs, HO B YCNI0BUAX, KOrga TennoBoe paBHOBecHe B
MexaHU4eckoll cucteme ele He JOCTUTHYTO, fonycTuma 6osee Bbicokas Bubpaumsa. Takad Bu6pauus moxet
npesbilWaTh 3afaHHble 418 yCcTaHOBUBLUErocs pexuma pa6otbl yposHu NMPEAYMNPEXAEHWA n OCTAHOBA
(cm. 4.2.3). B aTOM c/iy4yae BO3MOXHO NpMMeHeHue noBblwatwero koaduunerta (cm. 4.2.4.4), aBToma-
Tnyeckn nosbiwatuwero yposuu MPEAYMNPEXAEHUA n OCTAHOBA Ha To BpeMsi, NMoka yCcTaHOBMBLUMIACA
pexum paboTbl He 6yfeT AOCTUTHYT.

B0O3MOXHbI cUTyaLmu, Korga Ana napoBoli Typ6UHbI UAN reHepaTopa xapakTepeH HeyCTaHOBUBLUMIACS PeXUM
paboTbl, 4TO 06LIYHO GbIBAET CBA3AHO C TeMMNepaTypHbIMU Kofie6aHusMu (Hanpumep, BCeACTBNE N3MEHEHWI Tem-
nepatypbl napa uau Toka B 06MOTKe poTopa Npu HayasbHOM HarpyXeHuu n U3MeHeHUsX Harpysku), ¢ rnyouHow
BaKyyma B KOHJeHcaTope Wan C U3MEHEeHNeM YacToTbl BpaleHus potopa (HanpuMep, Npu pasroHe u Boibere).

Kak 1 B cnyyae Bubpauyum B ycTaHOBUBLUEMCS peXxuMe paboTbl MallnHbl, 106bIe KPUTEPUN NPUEMKM NO
pesynbTataM U3MepeHUin B HeyCTaHOBUBLLUNXCSA peXumax AO/MKHbl 6bITb NpeaMeTOM cornaleHna mexay no-
cTaBWMKOM 1 noTpebutenem. OfHaKo cnefoBaHNe peKoMeH4aunam HacTOsLWero NyHKTa no3BosnT nsbexarb
HEeO060CHOBAHHbIX 3aTpaT Ha CHWXEeHWe BMGpaLmmn, co3gaBaemMoll MallnHOW, a Takxe npeabaBneHnsa Yypesmep-
HO 3aBblllEeHHbIX TpeboBaHWli kK ee BUGPaLNOHHOMY COCTOSIHUIO.

4.2.4.2 Bnbpauusa B nepexofHbiX pexumax paboTsl Ha paboyeil yactoTe BpalyeHuns

Takvne pexumbl paboTbl BkAOYaloT B cebs paboTy 6e3 Harpy3ku, HayanbHOe HarpyxeHue unm 6bicTpoe
N3MEHeHNe Harpysku, uameHeHne KoadhduLmMeHTa MOLHOCTH, a Takxke Nbble gpyrne KpaTKoBpeMeHHble pa-
604ne npouecchl B MawnHe. [N Takux pexnmMoB 06bIYHO MofaralT, YTO co3gaBaemMas MaluHoi Bubpayms
MOXeT cUnTaTbCa NpUemMaemMoil, ecnv He npesbilleHa rpaHuua mexay 3oHamu C n D. CooTBeTCTBYOLWMUM 06-
pa3om 3agatT yposHu OCTAHOBA n MPEAYMNPEXAEHWNA.

4.2.4.3 Bnbpauusa B npouecce pasroHa, Bbibera n npn paboTe Ha NOBbILEHHbIX YacTOTax BpaleHus

Mepen NyckoM MallMHbl peKOMeHAyeTcs No BO3MOXHOCTU NPOBECTU M3MepeHua Bubpauum sBana npu
MeA/eHHOM NpoBOpayYnBaHuy potopa. OTO NO3BOAUT OLEHUTL GUeHne Bana, Korga Ha pesynbTar U3aMepeHuii
He oka3blBalT BANSHME Takne pakTopbl, KaK HU3KOYACTOTHbI pe30HaHC MeXaHU4yeckoi cucTemsl, HecTabunb-
HOCTb MacNAHOro KnnMHa WUnu LeHTpobexHble adydhekTbl. Hapsaay ¢ ApyrMmMun KOHTPOAMpyeMbiMU napamerpa-
MW. YKa3aHHbIMU B pa3genie 1, nepemelyeHne Bana Ha HU3KOM YacToTe BpalleHus Takke AO/HKHO NoALepXu-
BaTbCA B Npejeniax, yCTaHOB/IEHHbIX HA OCHOBE OMbITa 3KCMyaTaluumn mMallnHbl. Takoil KOHTPOb No3BonseT
y6eanTbCca, HaCKOMbKO YA0BNETBOPUTENbHBIM MOXeT 6biTb NMPU3HAHO COCTOSHWE Banonposofa (Hanpumep,
MMeeT I MeCcTO BPEMEHHbIi Nporné poTtopa WM HeCOOCHOCTb BasioB). Kpome TOro, pekoMeHAyeTcs, YTOObl
BO BpPeMS pa3roHa MaluHbl NPOBOANANCH U3MEPEeHUsa Bubpaumnm Bana 40 SOCTVXKEHNA KPUTUYECKON YacToTbl
BpaleHns poTtopa, 4Tobbl NMETb BO3MOXHOCTb CPABHUTb WX pe3ynbTaTbl C pe3ynbTaTaMu aHanornyHbIX U3-
MepeHuii BO BpeMs NpeALlecTBYOLWMX yCNeLwHbIX MycKoB. MNpy Hannumm CyLecTBEHHbIX PACXOXAeHU Lene-
co06pa3HoO NPUHATbL COOTBETCTBYOLWME Mepbl (HanpMMep, NPekpaTuTb POCT 4acTOTbl BpalleHUa Uan gaxe
CHU3NTL ee A0 cTabunusayuy subpauumn nan Bo3BpalleHnsa ee napaMmeTpoB K NPEXHUM 3Ha4YeHUsM: NPOBECTH
60nee feTanbHble UCC/ef0BaHNSA, B TOM YUC/e NPOBEPUTb 3HAYEHWNS IKCMyaTaLMOHHbIX NapaMeTpoB).

Ecnu namepeHus npu mefneHHOM NpoBOpayMBaHUM poTopa HEBO3MOXHbI, TO MOCTaBLMKOM MaLlUWHbI
MOXeT 6bITb MPeAIoKeH APYroli cnocob KOHTPONSA, KOTOPbLIM C/iefyeT PyKOBOACTBOBATHLCS.

B npouecce pasroHa MalluHbl MOXeT oka3aTbCsl HE06XO04MMON 3ajepXKa Ha onpefeneHHol vacTtoTe
BpalieHusa (Hanpumep, B LeNax TemnepaTypHoi ctabunusauum potopa). B atom cnyyae Heobxogmmo yb6e-
ANTbCA. YTO 3Ta YacToTa BpalleHUss HaxoAWUTCA JOCTATOYHO Aaneko OT KakoW-nmbo KpUTUYECKOW 4acToTbl
BpalleHns, Ha KOTOPOI HabnaaeTca 3HaYUTENbHbIA POCT BUBpauuu.
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3afaHne NOPOroBbiX ypoBHeN BMGpauny Ana pasroHa, Beibera n gna paboTbl Ha NOBbIWEHHbIX (Bbile pa-
604eii) yacToTax BpalleHUs 3aBUCUT OT KOHCTPYKTUBHbIX OCOBEHHOCTEN MallWHbl U KOHKPETHbIX aKChayataum-
OHHbIX TpeboBaHunii. HanpymMep, ANA MaluHbl ¢ 6a3MCHOI Harpy3Koii, He NpeAnonaraLei YacTbliX MycKoB, MO-
XeT 6bITb foNycTMMa 60siee Bbicokas Bubpayumus, B ToO BpeMS Kak A1 MaLlVH, y KOTOPbIX PeryasipHo YyepeayoTcs
pexuMmbl paboTbl M OXUAAHWUA U AN KOTOPbIX MOTYT 6bITb 3a4aHbl ONpefefieHHble BDEMEHHbIE OrpaHnyeHns Ha
JocTmxeHne TpebyeMoi BbIXOAHOW MOLLHOCTW, YPOBHW AONYCTUMOW BMOGpaLMm MOTyT 6GbiTb CHUXeHbl. Kpome
TOro, Bubpauuns, Habnwgaemas npu NPOXoXAeHNM POTOPOM MaLlUHbl KPUTUYECKUX YacTOT BpaLlleHUs BO Bpems
pasroHa u Bbibera, CyLLeCcTBEHHO 3aBUCUT OT AieMNpnpoBaHMA B MEXAHUYECKON CUCTEME U OT CKOPOCTU U3MEHe-
HWS 4acTOTbl BpalleHns poTtopa (BOMPOCHI YYBCTBUTENBHOCTM MallWHbI K AucbanaHcy paccmartpusatotcs B [3]).

YpoeHn MPEAYNPEXAEHWA, 3agaBaemble AnA pasroHa, Bolbera u paboTbl Ha MOBbIWEHHbIX YacTo-
Tax BpaleHuns, OTANYalTCa OT aHaNo0rMYHOro ypoBHA, 3a4aHHoOro Ana paboTbl B YCTAHOBUBLUEMCA pexuMme.
O6bIYHO 3TN YPOBHW yCTaHaBNMBAOT OTHOCMTENIbHO HEKOTOPbIX 3HAYEeHWI, onpeAenieHHbIX U3 HabnaeHui
3a paboToli MalmnHbl B yKasaHHbIX NepexoAHbix pexumax. PekomeHngyetcs, 4To6bl yposHu NMPEAYMNPEXAE-
HWA npesbiwany 3T 3Ha4eHNsA Ha BesIMUMHY, paBHYlo 25 % 3HavyeHuA rpaHuLbl mexay 3oHamu B n C.

B Tex cnyyasx, korga fAaHHble, OCHOBaHHble Ha HabnwaeHUsAX, OTCYTCTBYIOT, ypoBHU MPEAYMNPEX/AE-
HWA pns pasroHa, Bbibera n paboTbl Ha NOBbILWEHHOI YacToTe BpaleHns 3a4atT:

a) He NpeBblWaLWMMN 3Ha4YeHUA rpaHuLbl Mexay 3oHamun C n D Ha paboyeil yacToTe BpaleHus B cny-
yae. Korfa 4yactoTa BpalieHus coctaBnseT He MeHee 0.9 pabouyeil YacToTbl BpalleHus:

b) He npesblWwakwwWmmMn 6onee yem B 1.5 pasza 3HayeHuUsa rpaHuubl Mexay 3oHamum C n D Ha pab6ouei
yacToTe BpalleHns B cnydyae, Korga yactota BpaleHus coctaBnseT meHee 0.9 paboueii YyacToTbl BpaleHuns.

Kak cnegyet u3 4.2.2.4. ona NOAWWUNHUKOB C MasbiM 3a30pPOM MOTYT BbITb YCTAHOB/IEHbI UHbIE YPOBHM
NMPEAYNPEXAEHWNA (cM. npunoxeHue B).

Mpu ycTaHoBNeHUN AN pasroHa u Boibera ypoBHss OCTAHOB ucxoasiT U3 nHbIX coobpaxeHuii. Mpu Ha-
pactaHuu BubpaLmm BO BpeMsa pasroHa Bbille AONYCTUMOrO 3HaYeHUs NpeAnovTUTEe/IbHEe MOXeT oKas3aTbCs
He OCTaHOB, @ CHMXEeHMe 4acToTbl BpalieHus potopa. MNpu HapacTaHuu BubpaLun BO BpeMs Bbibera poTopa
0CTaHOB MallWHbl UMeeT Maso CMbICNa, NOCKOMbKY AaHHbI pexum cam no cebe NpMBOAWUT K ee OCTaHOBY.
OfHaKo Npu HaNM4yMM aBTOMaTUYECKON CUCTEMbI yNpaBneHus paboToii MalmnHbl MOXeT oka3aTbCcsA Heobxoan-
MbIM yCTaHOBUTb ypoBeHb OCTAHOB ans pasroHa u Bbibera. B atom cnyyae gns 3agaHus faHHOr0 ypoBHA
MNCNoNb3yT 60/ee BbICOKNI MOBbIWAKLWMA KO ULNEHT, YeM aNa 3adaHua yposHsa MPEAYMNPEXAEHUE.

MpumeuyaHne — T[pu pasroHe u Bblbere MakcuMasibHas Bubpauus 06bIYHO HabnoAaeTCs NPy NPOXOXAEHUN
KPUTUYECKUX YACTOT BpaLLeHUs.

4.2.4.4 licnonb3oBaHue NoBbllWakwLWwero kKoapuuneHtTa

Ecnn pa6oTa napoBoil TYp6UHbI AN reHepatopa KOHTPOMpyeTca aBTOMaTU4yeckoi CUCTEMOW ynpas-
NIEHUA. TO 3Ta cucTeEMA OCTAHOBUT MallWHYy Npu NpeBbiweHnn Bubpaynein yposHs OCTAHOB. YTobbl usbe-
XaTb HE0O6OCHOBAHHbLIX OCTAHOBOB MalluHbl NMPU ee paboTe B HEeyCTaHOBUBLUMXCA (MePexXoAHbIX) pexumax,
gonyckawumx 6onee BbICOKY0 BUMOpaLUIO, HACTO MCNOMNb3YIOT NOBbIWAOLWNA KO3 P ULMEHT, aBTOMaTUYECKN
yBenuuunsawwuii yposuu NMPEAYNPEXLEHWA n OCTAHOBA npu pa6oTe MaluWHbl B HEYCTaHOBUBLLEMCS
(nepexofHOM) pexume cornacHo pekomeHgaunam 4 2.4.2 n 4.2.4.3.

OO6bIYHO NOBbIWANWNA KO PUUNEHT feiicTBYeT Npu BO3pacTaHWM 4acToTbl BpalleHWs poTopa uiun
npy ee yMeHbLUEHUN OTHOCUTENbHO paboyel YacToTbl BpalieHua (HO He Npu MoggepXaHuu kakoin-nnb6o no-
CTOSIHHOW YacToTbl BpaleHuns), a Takxke npu Heo6xoAUMOCTH Ha pabouyeil yacToTe BpaleHUs B HayabHbIl
nepunog Harpy>eHus u B OrpaHnYyeHHblli NPOMEXYTOK BpeMeHN, He06X0AUMBIA ANSA [OCTMXKEHNA TemnepaTtyp-
HOl cTabunnsaymm nocne ckavykoo6pasHbIX CYLLeCTBEHHbIX U3MEHEHUI Harpy3ku. 3HayeHve MoBbIWAoLLero
K03 puuneHTa MOXeT BapbupoBaTbCsH OT MallMHbl K MallMHe WU AO/KHO 3a4aBaTbCs Ha OCHOBe OMbiTa ee
6e3onacHoli akcnnyaTaumu. Bonee TOro, UCXoAa M3 3TOr0 ONbiTa BO3MOXHO 3afaHune pasHbiX NOBblWAaLLNX
KO3 OULUNEHTOB ANA Pa3HbIX PEXUMOB PaboTbl MaLIUHBbI.

4.3 KpuTepwuil 2 ([Na N3MeHeHNs 3Ha4YeHUli napamMmeTpoB Bubpayumn)

[LaHHblli KpUTEpPUit OCHOBAH HA CPABHEHUN U3MEHEHUSt KOHTPOIMPYEMOTo napameTpa Buépaumnm oTHOCU-
TeNIbHO NpejBapuTeNbHO YCTAHOB/IEHHOTO OMOPHOTO 3HAYEHUS A1 KOHKPETHOT0 YCTaHOBMBLLIErocs pexuma
paboTbl MallnHbl. 3HAUNTENbHOE YBEe/MYEeHe UM YMeHblieHne Bubpauun Bana MoxeT noTpe6oeaTb Npu-
HATUS COOTBETCTBYIOLLMX Mep faxe B C/ydyae, Korga rpaHuya 3oHbl C no kputepuio 1 euje He AOCTUTHYTA.
Takne U3MeHeHusi MOTyT 6biTb 6bICTPLIMK MM NOCTENEHHO HapacTalLWUMU BO BPEMEHU W yKa3biBaloT Ha Ha-
Nnune NoBpexXAeHus, NpUGAMXKaLWNAics 0Tkas Uim 4pyrue oTK/I0HEHUsi B paboTe MalluHbl. YCTaHOBMBLIKICA
pexum paboThbl, A1 KOTOPOTO NPUMEHSIOT KPUTEPWUii 2. BKoYaeT B Ce651 BO3MOXHblE HeGoMbluMe KonebaHus
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aKcnayaTauMoHHbIX NapaMeTpoB, TaknX Kak BbIXOAHAS MOLWHOCTb MallWHbl, HO HE BK/IOYaeT B CEOSA pexum c
CYLeCTBEHHbIMU GbICTPbIMU U3MEHEHUAMM 3TUX NapameTpos. B nocnegHem cnyvyae cnefyeT pyKOBOACTBO-
BaTbCA pekomMmeHgauuamm 4.2.4.2.

Kputepwuii 2 cnegyeT ¢ OCTOPOXHOCTLIO NPUMEHSATL ANA MaALLUUH ¢ MyddTammn CLEeNNEeHNs, Y KOTOPbIX CKayKo-
o6pasHble N3MeHeHNs BUGpaLmmn ABNSITCA 0ObIYHbIM ABNIEHWEM, CBA3AHHbIM C OCEBbIM paclumpeHuem potopa.

OnopHbIM 3HayeHneM A1 JaHHOTO KPpUTEepua ABMSeTCA TUMWYHOE BOCMPOU3BOAMMOE 3HAYEHUE KOH-
TpoaMpyemoro napametpa, onpegesieHHoe no npejlwecTsyowmnmMm n3MepeHnam A1 KOHKPEeTHOro pexvma pa-
60Tbl. ECN M3MeHeHne napamMeTpa CylwecTBeHHO (06bIYHO TaKOBbIM CUMTAIOT U3MeHeHue 6onee Yyem Ha 25 %
3HaYeHMA rpaHuubl Mexay 3oHamn B n C), To He06X0ANMO NMPUHATE Mepbl MO BbIABAEHUIO €ro NPUYUH. DTH
Mepbl cnefyeT NPUHATbL BHE 3aBUCMMOCTM OT TOro, NOBbICUAAChL BUGpaLus UM ymeHblunnacb. PeweHve no
fanbHelWwWnmM AeicTBUAM 3aBUCUT OT TOrO, HACKO/IbKO BE/IMKO M3MEHMBLUEECS 3HAYeHWe KOHTPOSMPyemoro
napameTpa u cTabunm3npoBanoch M NOBEAEHNE MallWHbl NOC/e TaKoro u3MeHeHus. B yacTtHocTu, ecnu Bu-
6pauns nameHseTca 6bICTPO, TO COOTBETCTBYOLWME MEpPbl cneagyeT NPUHATbL He3amenuTenbHO, NyCcTb faxe
3TN U3MEHEHUS He AOCTUTN BbllleyKa3aHHOro npefesibHoro 3HavyeHns. [ns nofWwWnnHUKOB C MasbiM 3a30pOM
npegenbHble 3HaYEeHUA criefyeT CKOPPEKTUPOBaTL COOTBETCTBYLW MM 06pa3om.

Mpu ncnonb3oBaHWUM KPUTEPUSA 2 CPaBHEHMIO NoAnexar pesynbTartbl U3MEpPeHWiA, NoyYeHHbIe B O4HOM
M TOI e TOYKe MaLlWHbl 1 MO BO3MOXHOCTM B OAHUX U TeX Xe pabounx ycnoBusax.

BO3MOXHOCTU NPUMEHEHUA KPUTEPUS 2 HECKOJIbKO OrpaHUYeHbl TEM, YTO BECbMa 3Ha4yuTe bHble N3MeHe-
HWUA OTAENbHbIX COCTaBNALWMX BUOPaLUM MOTyT cnabo NposBnAaTL cebs B LUMPOKONONOCHOM curHane (cm. FOCT
MCO 7919-1). Hanpumep, poCT TpeLLUHbl B POTOPE MOXET CONPOBOXAATbLCA NocsefoBaTes/ibHbIM U3MEHEHUEM
BbICLUMX FaPMOHNK 0GOPOTHOM YacTOTbl, KOTOPbIE TEM HE MeHee MOryT O0CTaTbCA He3aMeTHbIMU Ha hoHe nepBoi
rapMoHuKW. BcneacTeme 3Toro BbisiBNIEHWE BblleyKa3aHHOro NoBpexAeHnsa no HabngeHnsam TobKO WUPOKOMo-
NIOCHOI BMGpauumn 3aTpygHeHo. Mo3ToMy, XOTS KOHTPOJ/Ib U3MEHEHMS LUMPOKONOJ/IOCHO BMGpauun gaeT HEKoTo-
PYI0 NONE3HY0 MHOPMALMIO O BO3SMOXHOM YXYALLUEHUN TEXHNYECKOTO COCTOSHNA MaLUWHbl, BO MHOTUX C/lyYasX OH
[O/IXeH OblTb AOMONHEH OLEHKOW N3MEHEHWI OTAe/NbHbIX YACTOTHbIX COCTaBNSAOLWMX C UCMONb30BAHNEM COOTBET-
CTBYyHOLL e n3mMepuTenbHOI annapaTypbl. CIOXHOCTb Takoil annapaTtypbl MOXEeT CYL,eCTBEHHO NPeBbIWAaTh Ty, 4TO
Heobxo4MMa ANA KOHTPONSA LIMPOKOMOMOCHON BUbGpauuun, a ee npuMeHeHne TpebyeT COOTBETCTBYIOLLEN KBANU-
hvkaummn. Kputepun 418 M3MeHeHNi cocTaBALWMX BUOPaL N B HACTOSLWLEM CTaHAapTe He paccMaTpuBatoTCs.

4.4 lonoNHUTEeNbHbIE Npoueaypbl N KpUTEPUU

OueHka BUGPaLMOHHOIO COCTOSAHUSI MaLUMHbI N0 HACTOSALEMY CTaHAAPTY MOXeT 6bITb AOMNOJIHEHA OLEeH-
KO No pesynbTataM M3MepPEHUt BUGpauumn nogwmnnHMKkoBoli onopsbl (cM. [5]). OgHako npocToro cnoco6a pac-
cumTatb BMGpaLMI0 NOALWMNHUKOBOM Onopbl Mo Bubpauum Bana (M, HaobopoT, BUbpayuo Basna no subpaymm
onopsbl) He cylecTByeT. PasHOCTb MexAay abCcoNoTHONW M OTHOCUTENbHOW BMGpauusiMu Bana cBsidaHa C BU-
6pauuneil NOAWMNHUKOBOW OMOpPbI, HO, Kak MPaBn/1o, He paBHa eil. 9TO HepaBeHCTBO 06YC/IOBNEHO HaNYMEM
OTHOCUTE/NIbHOW ANHAMNYECKON XeCTKOCTN MAC/ASAHOro K/iMHa 1 ONOPHOI KOHCTPYKLMUM Ha YacToTe BpalieHus,
pasHbIMK TOYKAMW M3MepeHnin BubpaLumn Bana v NOAWUNHUKA U BAUSHWEM (Da30BbiX CABUIOB MeXAy CUrHa-
namu Bubpayum. Takum o6pasom, Npu COBMECTHOM NPUMEHEHUN KpUTEPUEB NO HacToALWEeMY cTaHAapTyl*He-
06X0ANMO BbINONHUTL HE3ABUCUMbIE U3MEpPeHUs BUGpaLmm Bana u kopnyca (onopbl) nogwunnHuka. B cnyyae
Korfa NnpMeHeHue pasHblX KpUTepueB faeT pasHble OLEHKU BUOPALMOHHOIO COCTOSIHUSA, U3 HUX 06bIYHO Bbl-
6upaloT Ty. UTO ycTaHaB/MBaeT 60siee XecTkMe orpaHnyeHnss Ha BO3MOXHOCTU 3KCnayatauum mawmnHbl (ecnim
TOJIbKO OMbIT €e UCNO/b30BaHNA He PEKOMEHAYET NHOE peLleHune).

4.5 OueHka BUGPaALMOHHOTO COCTOSIHWSI HA OCHOBE BEKTOPHOTO NMpefcTaBieHns uHopmaumum

OueHkmn, paccmaTpBaeMble B HACTOSILLEM CTaHAapTe, OrpaHnyeHbl UCNOIb30BaHNEM LMPOKOMNOOCHOW
BM6GpaLmm 6e3 yyeta HaCTOTHbIX COCTABAALWNX MK (Pa30BbIX COOTHOLWEHNA. BO MHOTMX cnyyasax 3To COOT-
BETCTBYEeT TPE6OBAHMAM UCNbITAHWIA NPU NpYeMKe NPOoAYKUMUM W IKCNAyaTalunoHHOro KOHTpons. OfgHako ans
[O/ITOBPEMEHHOT0 KOHTPOASA UM AMArHOCTUPOBaHMUA XenaTesbHO UCNONb30BaTh MHhopMaunio o cocTaBns-
oWux Bmbpaunn B BEKTOPHOI hopMe ANA 06HapyXeHWs U uaeHTudukaumm M3MeHeHun B gUHaAMUYECKOM
COCTOAHUWN MallnHbl. Takme U3MeHeHUss MOryT oCTaTbCA HEOGHaPYXXEHHbIMU MPU UCNONb30BAHNMN TOMbKO W3-
MepeHuii LLMPOKONooCHOW Bubpaumm [cM. [5] (npunoxeHue D)].

AHann3 COOTHOWEHUA Mexay OTAeNIbHbIMW YacTOTHbIMW COCTaBASOWMMY M UX (ha3aMu Haxo4uT Bce
60nbliee NPUMEHEHNE B CUCTEMAX KOHTPOSA COCTOSHUA U gnarHoctukn. OgHaKo KpuTepmmn oueHkn Bubpauym-
OHHOTO COCTOSIHUSA Ha OCHOBE M3MEHEHWS BEKTOPHbIX COCTABASAWLWMX B HACTOALWEM CTaHgapTe He pac-
cmaTtpuBatoTcs. bonee nogpobHbie cBeAeHNSA NO AaHHOMY BOMpocy npuBegeHs! B [11] n [12].

Cwm. Takxe [5].
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Mpunoxexne A
(o6s3aTenvHoe)

paHnLbl 30H COCTOAHUA

3HaueHus, npuBegeHHble B Tabnuuax A.1 n A.2 ons oTHOCUTeNbHO 1 abCoMOTHOM BUGpaLmMy Basia COOTBETCTBEH-
HO. NPUMEHSIOT A1 CONOCTaBNEHNA C HAMU pe3ynbTaToB U3MepPeHuii paavanbHO BUGpaumy Bana BHyTpU Wan B6N3N
NOALUMMHMKOB, MOJTyYEHHbIX NP paboTe MallMHbl B YCTAHOBMBLLEMCSI peXMMe C paboyeil YacToToi BpalleHus. B page
Cny4yaeB 0COGEHHOCTU KOHCTPYKLMMN KOHKPETHbIX MalUMH MOTyT noTpeboBaTb NPUMEHEHNSA APYrMX rPaHuL, 30H COCTOSHNSA
(cm. 4.2.2.4). Hanpvmep, ocoboe BHUMaHve cneayeT yaensTb ToOMy, 4To6bl OTHOCUTENbHAS BUOpaLysa Bana He npesblLlla-
Nla gonycTMMOoro 3asopa B NoALWMUnHUKe (CM. Nnpunoxexue B). Mpy namepeHusx Bubpauuy B Apyrmx ToUKax MallmHbl, a Tak-
)Xe BO BpEMSI NEPEXOAHBIX PEXMMOB AONYCTUMbI 3HAYEHMS], NPeBbILLlatoLLmMe Yka3aHHble B Tabmuax A.1 n A.2 (cm. 4.2.4).

Ta6nnua Al — PekoMeHayemble 3HaUeHWs rpaHuL, 30H BUGPALIMOHHOIO COCTOSIHUS A4/11 OTHOCUTE/bHOTO nepemette-
HUS. MKM. B&/10B MapoBbIX Typ6UH UM reHepaTopos

YacroTa BpalLieH1s potopa, MUH'1

[paHvua yov
panna 1500 iaoo 3000 3600
AtB 100 95 90 80
B/C 200 185 165 150
Cto 320 290 240 220

Ta6nnua A.2 — PeKoMeHAyeMmble 3HaueHWsi rpaHunL, 30H BUGPALMOHHOTO COCTOSHUS /18 abCOMOTHOMO nepemMelte-
HUSA, MKM. Ba/IOB MapoBbIX TYP6UH MW reHepaTopoB

Yacrota BpaLLieHus potopa, MUH"1

paHuLa 01
1500 1800 3000 3600
AB 120 110 100 90
B/C 240 220 200 180
(61¢] 385 350 300 270

C rpaHnyHbIMU 3HAYEHNAMU, NPUBEAEHHbIMM B Tabnmuax A.1 n A.2. cpaBHMBAIOT pe3ynbTaTbl M3MEPEHUI pasMaxa
nepemeLLeHNs Basla B 3afjaHHOI NIOCKOCTU U3MepeHuii [cm. meToa B no FOCT NCO 7919-1—2002 (npunoxeHue B)].
Ecnu curHanbl ¢ napbl 4aT4nKoB, YCTaHOB/IEHHbIX OPTOrOHaUbHO APYT APYTY B OAHON M0CKOCTW U3MEPEHWIA, NCNONb3Y0T
[ANA NOMyYeHUst MTHOBEHHOTO 3HaYeHUs nepemelleHunst Bana Smajl [cM. meToa C no FOCT NCO 7919-1—2002 (npwnoxe-
Hue B)[. TO 3Ha4YeHNs rpaHuL, 30H AOMKHbI BbITb CHVDKEHBI, MPUYEM KOIMULNEHT yMEHbLUEHUS 3aBUCUT OT ChOpMbI OpoU-
Thl ABMXEHMUA Bana. B kayecTse 06LLel pekoMeHAaumnm Ans KOPPEKTUPOBKYU 3HauYeHuii Tabnuupl A. 1 MOXHO UCNO/b30BaTh
KoatppuuymeHT 1,85.

NMpumeyaHune — O6bIYHO B KAYECTBE NPUEMOYHBIX KPUTEPUEB NCMO/b3YIOT 3HAYEHNS B Mpeaenax 30H A uim B.
HO He NpeBblIlLaloLLMe 3HaUEHVe rpaHuLbl Mexay 3TUMM 3oHamu 6onee yem Ha 25 % (cMm. 4.2.2.3).
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Mpunoxexve B
(cnpaBoyHoOE)

COOTHOLWEeHNEe MexXay rpaHmyamMmm 30H COCTOAHUA M 3a30POM B MOALWUNHUKE

[ns MaWwuH ¢ rmgpoaMHaMMyeckuMy MOALIMMHUKAMU CKOJIbXXEHWSI OCHOBHBIM yCNoBMEM 6e30macHoli paboTbl ABNs-
eTcs TpeboBaHmne, YTOObI NepemeLleHns Basa Ha Mac/IsHOM K/IMHe He 4OoMyCKasiu ero KOHTaKTa ¢ KOpnyCcoM MOALMMHAKA.
Mo3ToMy rpaHuLbl 30H COCTOSIHUA A1 OTHOCUTENbHBIX NepeMeLLEHNIA Bana, NpuBeAeHHble B Tabnuue A.1. AOMKHbI ObITb
corfacoBaHbl C 3TVM Tpe6oBaHMeM. B 4acTHOCTU, AN NOALIMMHUKOB C MaslbiM 3a30POM MOXET OKa3aTbCsi HEO6X0ANMbIM
YMEHbLUNTb 3HaYeHUs rpaHuL, 30H. CTeneHb YMeHbLUEHNSA 3aBUCUT OT Tna NOALINMHUKA U yrna Mexay HanpasneHnem ns-
MepeHuii 1 HanpaseHVeM MUHMMa/IbHOTO 3a30pa. B HacToALLeM NPUNoXeHUN NprBeAeH TUMMYHBIA NpUMep KoppekLun
rpaHuL, 30H BUOGPALIMOHHOIO COCTOSHUSA.

Mpeanonoxum, 4To ONOPOI poTopa BbICOKOTO AaB/EHNA NApOTYPOUHHOIO arperarta ¢ paboyei 4acToTo BpalLeHus
3000 MUH'1CAYKUT UMANHAPUYECKUIA NOAWMMHUK AnaMeTpom 180 MM C HOMUHasbHLIM 3a30pom 0.1 %. B atom cnyvae
3a30p B NoALWMNHKKe paseH 180 MKM.

M3 Tabnmubl A-1 MOXHO NONYYUTb CReaytoLime 3HaueHns rpaHuL, 30H BUGPALMOHHOTO COCTOAHNUS:

- A/'B 90 MKM;

- B/C 165 MKM;

- CHO 240 mkm.

Mpwn aTOM 3HaYeHWe rpaHnLbl Mexay 3oHamu B 1 C 6yaeT MeHbLUe yka3aHHOro 3a30pa, a 3HaueHne rpaHuLbl Mexay
30Hamu C 1 D ero npesbicuT. B Takmx ciyyasx HeobxoaymMa Koppekums rpaHul, 30H BUGPaLioHHOr0 COCTOAHUSA. PekoMer-
[yeTcs yCTaHOBWTb HOBble rpaHuLbl 30H B 40N1AX 3a30pa B NOALLMMHMKE, HANpUMep CneayoLwym obpasom:

- A/B 0.4 3a30pa, T. €. 72 MKM (OKPYFIEHHO 75 MKM);

- B/C 0.6 3a30pa, T. e. 108 MKM (OKpyr/ieHHO 110 MKm);

- CHO 0.7 3a30pa, T. e. 126 MkM (OKpyrneHHo 130 MKM).

KoadbdomumeHTbl 0.4; 0.6 1 0.7 B3ATbl TONBKO C Lie/bio MANOCTPaLMI NPUHUMIA KOppekuun. 1S noALUnnHUKOB pas-
HbIX TUMOB MOTYT 6bITb UCMO/Ib30BaHbI pasHble KO3IMMULMEHTLI, 3HAYEHNSA KOTOPbIX AO/HKHBI OblTb COrfacoBaHbl MeXay
MOCTaBLLMKOM W NOTpebuTenem.

B HacTosiLLeM NpyMepe paccMaTpyBaeTcs cryyal, Korga OTHOCUTENbHYIO BUOpauuio Bana U3MepsatoT B NOALWMNMIHMU-
Ke Wn B HemocpeACTBEeHHOI 61M30CTU OT Hero. B Apyrux Toukax, rae pagvasibHble 3a30pbl 60/bLuUe, MOTYT ObITb NCMOMb-
30BaHbl 60/1e€ BbICOKVE 3HAYEHUS TPaHNL, 30H COCTOSAHUSA.

10
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Buénunorpadus
11] 1SO 2041 Mechanical vibration, shock and condition monitoring — VocabularyIl
12 1ISO 5348 Mechanical vibration and shock — Mechanical mounting of accelerometers2)
13 1ISO 10814 Mechanical vibration — Susceptibility and sensitivity of machines to unbalance
n 1ISO 10816-1:1995 Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating

parts — Part 1: General guidelines3l

[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/min4)

[6] 1ISO 10816-3 Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating
parts — Part 3: Industrial machines with nominal power above 15 kW and nominal speeds
between 120 r/min and 15000 r/min when measured in situs*

m 1ISO 10816-4 Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating
parts — Part 4: Gas turbine sets with fluid-film bearings6l

18] 1ISO 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] 1ISO 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] 1SO 10817-1 Rotating shaft vibration measuring systems — Part 1: Relative and absolute sensing of radial
vibration®)

11 1SO 133731 Condition monitoring and diagnostics of machines — Vibration condition monitoring — Part 1:
General procedures

(12] 1SO 13373-2 Condition monitoring and diagnostics of machines — Vibration condition monitoring — Part 2:

Processing, analysis and presentation of vibration data’0)

1>CootsetctByeT FOCT P NICO 2041—2012 «Bubpauusi, yaap 1 KOHTPO/Ib TEXHUHECKOTO COCTOSHNS».

2| CootsetcTBYeT FOCT NCO 5348—2002 «Bnbpaums 1 yaap. MexaHn4eckoe kpernseHue akcenepomeTpoBs».

3| CootBetcTBYeT FOCT MCO 10816-1—97 «Bunbpaums. KOHTPOIb COCTOAHWSA MalUMH NO pesy/bTataM n3mepeHuni
BMOpauuy Ha Hesp3LaLmxcs YacTax. Yacte 1. O6ume TpebosaHus».

4>CootBeTctByeT FOCT P 55265.2—2012 (MCO 10816-2:2009) «Bubpaumsi. KOHTPO/b COCTOSAHUA MalUuH Mo pe-
3y/nbTaram U3MepeHuii BubpaLmn Ha HeBpaLaloLwmxcs YacTsax. YacTb 2. CTauynoHapHble naposble TypoyHbI U reHepaTopsl
MOLLHOCTbI0 60nee 50 MBT ¢ pabounmu yactoTamu BpateHns 1500. 1800. 3000 1 3600 MUH"1».

5> CootBeTcTBYeT FOCT MCO 10816-3—2002 «Bubpauus. KOHTPONb COCTOSAHUS MaLlUvH No pesynbTataMm n3mepe-
HWiA BUGpaLMN Ha HEBPALLAIOLLMXCS YacTsAX. HacTb 3. MPOMbILLIeHHbIe MaLUMHBI HOMUHA/TbHOW MOLLHOCTLI0 6051ee 15 kBT
1N HOMWHaJIbHOM ckopocTblo oT 120 go 15000 MuH V

® CootseTtctByeT FOCT NCO 10816-4—2002 «Bubpaums. KOHTpoab COCTOAHMSA MalumMH Mo pe3ynbTatam nmepe-
HWiA BUGPpaLMM Ha HeBpaLlaloLwmxcsa YacTsax. YacTb 4. [a30TypOuHHbIE YCTaHOBKM».

7> CootseTtctByeT OCT P 55265.7—2012 (MCO 10816-7—2009) «Bubpauns. KOHTPOAb COCTOSIHUA MaLUUH no
pesynbTatam n3MepeHuii BUbpauumn Ha HeBpalLaoLWmxcsa YacTax. YacTb 7. Hacock! guHamyyeckme NpOMbILLIEHHbIE.

8| CootsetcTBYeT FOCT MICO 10817-1—2002 «Bubpauus. Cuctembl nsmepeHuil Bubpauymn BpallaoLLmxcsi Basios.
YacTb 1 YcTpoiicTBa ANs CHATUSA CUTHAIOB OTHOCWTENBbHOI 1 abCOMIOTHON BMGpaLIm».

91 CootBeTcTBYeT NOCT P VICO 13373-1—2009 «KOHTPO/Ib COCTOSIHUA U AUArHOCTMKa MaluuH. BruGpauoHHbI
KOHTPO/Ib COCTOAHMA MalnH. YacTb 1. O6Lme MeToabl».

10) CootBeTcTBYeT FOCT P NICO 13373-2—2009 «KOHTPO/Ib COCTOSAHMSA U AMArHOCTUKA MaluvH. BMbpaunoHHbIii
KOHTPOJIb COCTOAHUA MaluH. YacTb 2. O6paboTka, aHanms 1 npecTaB/eHne pesynbTaToB U3MepeHuii Bubpawum.
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