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FOCT P 55263—2012
BBegeHue

O6wure TpeboBaHNA K KOHTPOSO BUOPALMOHHOTO COCTOAHUA MaLUUH pa3HbiX BUAOB NO pesynbTaTam
n3MepeHnn Bnbpaummn Ha Bpalarowmxcs Banax yctaHosneHsl FOCT UCO 7919-1. HacTtoswmid ctaHgapT
pacnpocTpaHsieT pekoMmerHgaumn FOCT UCO 7919-1 Ha oLeHKy BUOPALIMOHHOTO COCTOAHWA KPYMHBLIX Napo-
BbIX TYPOWH 1 reHepaTopoB Mo pesynbTaTam U3MepeHuin pagnansHoin Bubpauumn Bana B Todkax BHYTpU noa-
LWMMHAKOB WKW B MaKkcuManbHOW 61M30CTM OT HUX. PesynbTaTbl U3MEpeHWd B 3TUX TOYKax CnocOOHbI
JO0CTaTOMHO MOSHO XapakTepuaoBaTh 06Lee BUOpaLMOHHOe COCTOsIHME MaLUMH. YCTaHOBMNEHHbIE cTaHaap-
TOM KpUTEPUN OLIEHKW BUBPaLMOHHOIO COCTOSIHUSA 0606LLatoT onbIT aKeryaTaumMm MawwnH AaHHOTo BUAA.

HacTosilmMm cTaHgapToM YCTaHOBMEHbl ABa KPUTEPUst OLEHKM BMOPaUMOHHOIO COCTOSIHUA MalUUHbI,
paboTatolelt B yCTaHOBUBLLEMCA peXUME: Ha OCHOBE abCoMOTHBIX 3Ha4YeHui BUbpauum U Ha ocHoBe U3Me-
HEeHWUs 3TUX 3Ha4YeHWA. Kpome Toro, npuseadeHbl KpUTEPU OLEHKA BUOPaLIMOHHOMO COCTOAHUA MO pesynbTa-
Tam U3MepeHuit B HeyCTaHOBMBLUEMCS (NepexodHoM) pexume paboTel MallUHbI.

Bunbpauuio Ha BpalualoLWmMXcs Banax He cnegyeT paccMaTpuBaTh B KayecTBe eaUHCTBEHHOTO UCTOYHU-
ka nHcpopmaLn 0 BUGPaLMOHHOM COCTOSIHUMN MaLUMHBI. [MpU KOHTPOME COCTOAHNUA KPYNHBIX NApOBbLIX TYPOUH
1 reHepaTopoB M3MepPeHUs Ha BpaLLaloLLMXCS Banax MPUHSATO AOMNOMHATL U3MepeHUAMU BUbpaumn Ha HeBpa-
LwatoLmxest Yactax. TpeGoBaHUs K TaKUM U3MepeHusiM ycTaHoBneHbl B [4] u [5].

MeToabl OLEHKN, YCTaHOBMEHHbIE HAacTOSILLMM CTaH4apTOM, OCHOBaHbl Ha U3MepeHun Bubpauumn B
LUMPOKOW Nomoce YacToT. Mo Mepe COBEPLUEHCTBOBAHWSA TEXHONOTIA KOHTPONA COCTOSAHWUA MaLWWH Bce 6onb-
LUee pacrnpocTpaHeHne NonyYatoT N3MepeHns B Y3KNX Noocax YacToT U cnekTpanbHbii aHann3 BuGpauuu.
OpHako B HacTOsILLEM CTaHAapTe KPUTePUM OLEHKN BUBPaLIMOHHOrO COCTOSIHUA MO U3MEPEHUSAM Y3KOMOMoC-
HO BUBpauun He ycTaHoBNeHbl. Bonee nogpo6Has nHpopmMaLuusi 0 KOHTPONE COCTOAHUS MaLLKMH NO pa3nuy-
HbIM XapaKkTepucTukam Bmbpaunm npueeaeHa B [11] n [12].

Mo cpaBHeHWO ¢ NPUMEHeHHBIM MexayHapoaHbIiM cTaHgapToMm NCO 7919-2:2009 HacToAWMA CTaH-
AapT AONOMHEH creayroWuMn NONOXKeHUSMA, YUUTBIBAIOWUMI OTEYECTBEHHbI ONbIT 3KCnAyaTauun MaLluuH
JaHHoro Buaa:

- peKkoMeHAauuern nsmepsTb BUGPaLMio Bana MallmMH MOLHOCTLIO cBbiwe 500 MBT ¢ ABYX CTOPOH Npo-
TSKEHHOro noALwunHuka (pasaen 3);

- onpegeneHMeM MOoHATUS YCTaHOBUBLLErocs pexunma paboTbl MawuHbl (NpuMedaHue B noapasge-
ne 4.1);

- YUCNOBLIM KpUTEPNEM AONYCTUMOCTU HaBedeHHoW BUbpauun (nogpasgen 4.1);

- ycTaHoBreH npedenbHbld CPOK npesbilleHWs Bubpauuen yposHa MPEOYMNPEXOEHUE (noa-
nyHKT 4.2.3.1);

- 3HauyeHWe MakcMmarnbHo gonycTumoro noporosoro yposHs MPEAYMNPEXAEHUE cHuxeHo co 3Have-
Hus, B 1,25 pasa npeBocxoasLUero sHadeHue rpaHuusl mexay 3oHamu B u C, 4o sHaueHust rpaHyubl Mexay
3TUMM 30HaMu (NOANYHKT 4.2.3.2);

- 3HayeHue MakcumanbHo gonycTumoro noporosoro yposHss OCTAHOB cHwxeHo cO 3HauveHus1, B
1,25 pasa npeBocxoadaLWero aHavyeHne rpaHuLbl Mexay 3oHamun C u D, o 3HaYeHUA rpaHuubl Mexay aTumm
30HaMK (NoAnyHKT 4.2.3.3).

BHeceHHble 4OMONHEeHNs BblgeneHbl KypCUBOM.
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HAUMWOHANBbHBLIKN CTAHOAPT POCCUMUCKOW GEOEPALUMUMU

Bubpauua

KOHTPONb COCTOSAHUA MALLUH NO PE3YNIbTATAM U3MEPEHUIA BUBPALIUU
HA BPALLAIOLLUXCA BANAX

YacTb 2

CTtaumoHapHble NapoBble TYpOUHBLI U reHepaTopbl MOLWHOCTLIO Gonee 50 MBT
¢ pabounmu yacToTaMm BpaleHus 1500, 1800, 3000 n 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

Dara BBegenna — 2013—12—01

1 O6nacTb NpuMeHeHunA

HacTosawuin ctangapT ycTaHaBNMBaeT pyKOBOACTBO MO oLeHKe BUBpaLUOHHOrG COCTOAIHWUSA MaluvH Ha
MECTe UX yCTaHOBKM Mo pe3yfbTataM M3MepeHUii LUIMPOKOMONOCHOW BUbpaLmMuv Bana B paguarnsHoMm (T. e. nep-
NeHANKYNSIPHOM K ero ocu) HanpasneHnd BHYTPY pagunansHblX NOAWWUNHUKOB U B MakcumarnsHon 6rMsoctu
OT HuX. MNpu oueHke BUBPaLMOHHOMO COCTOSIHUS KOHTPOIMO Nognexar:

- BuBpauusa B HOPManbHOM YCTaHOBUBLLEMCS pexnume paboThl MaLlWHBbI;

- Bubpauus B HeyCTaHOBMBLUMXCS (MepexoHbiX) pexumax, BKiovas pasroH u Bbiber, HauyanbHoe
Harpy>xeHve 1 N3MeHeHUs Harpysku;

- U3MeHeHus1 Bubpauunu npn paboTe MallvHbl B HOPMasibHOM YCTaHOBMBLUEMCS peXXunme.

HacTtoswunin ctaHgapT pacnpocTpaHsieTcsl Ha cTauuoHapHble napoBble TYpOUHbI U reHepaTopbl BbIXoA-
HoW MoLLHocTblo 6onee 50 MBT ¢ pabounumu yactotamu BpaweHus 1500, 1800, 3000 unm 3600 muH-1. OH
pacrnpocTpaHAeTCs Talke Ha NapoBble TYPOUHBLI UM reHepaTopsbl, HENOCPEACTBEHHO COeAUHEHHbIe C raso-
BbIMU TypBuHamn (HanpuMep, B cocTaBe NaporasoBbiX 3Hepro6rokoB). B aToM cnyyae KpuTepun, yCTaHOB-
NEeHHble HACTOALLMM CTaHAaPTOM, MPUMEHSIIOT TOSBbKO K pe3yfibTaTam usmepeHuid BUbpauum naposbix TypouH
UnNn reHepaTopos (BKoYasa MydTbl cLenieHus).

Ans o6wei oueHkn BUGPaLMOHHOTO COCTOSIHUS MaLLMHBI KPOME Pe3yrbTaToB U3MEPEHUA, NOMYYEHHbIX
B COOTBETCTBUM C HACTOALMM CTaHAapTOM, 0ObIYHO HEOGXOANMO Takke 3HaTh pe3ynbTaTbhl U3MepeHuid BUG-
pauun Ha HeBpallaoWwmxca Yactsx. TpeboBaHus K TakUM U3MepPEHUAM ycTaHoBNeHbI B [4] u [5].

2 HopmaTuBHbIe CCbINKM

B HacTosAweM cTaHAapTe UCMOoNb30oBaHbl HOPMaTUBHbLIE CChINIKA Ha CReayioLmin cTaHaapT:
FOCT UCO 7919-1—2002 Bubpayusi. KoHmpons cocmosiHUsT MalluH 1o pe3yfibmamam UamepeHul
subpayuu Ha spawjarouwjuxcs eanax. Obuwue mpebosgarusi (MCO 7919-1:1996, IDT)

MpwumeyaHn e — Npynonb3oBaHUM HACTOAWMM CTaHAAPTOM LienecoobpasHo NPoBepUTL AENCTBUE CCbINTOYHBIX
CTaHgapToOB B MHPOPMAaLUMOHHON cucTeme oBWero nonb3oBaHus — Ha oduumansHoM caite PegepanbHOro areHTcTea no
TEXHNYECKOMY PErynMpoBaHMUIO U METPOSIONMK B CETU VIHTEPHET UK NO eXXeroiHOMY MHAOPMaLMOHHOMY ykasaTenio « Hauwm-
OHarbHble CTaHAAPTbI», KOTOPLIN ONYyBNMKOBaH NO COCTOSIHMUIO HAa 1 IHBaps TEKYLLENO roAa, U Mo BbINYCKaM eXeMeCcsHHOro
MHOPMaLMOHHOro ykasartensi «HaumoHanbHble cTaHgapThl» 3a Tekywmii roa. Ecnm 3aMmeHeH CebinovHbIN CTaHaapT, Ha Ko-
TOpbIV AaHa AaTMPOBaHHASA CChINKA, TO PEKOMEHAYETCS UCMOSBb30BaTb BEPCUIO 9TOFO CTaHAApTa C YKa3aHHbIM BbilWe rooM
yTBepxaeHus (npuHstus). Ecnu nocne yrBepxaeHnsi HaCTOSALLEro cTaHAapTa B CCbUTOYHBINA CTAaHAAPT, HA KOTOPbIA AaHa
AaTMpoBaHHas CCbiNKa, BHECEHO U3MEHEHWE, 3aTparmBaloLLee NonoXXeHne, Ha KOTOPOe JaHa CCbinka, TO 3TO NOMoXeHue
pekoMeHayeTcsl NPUMeHsITb 6e3 yuera faHHOro naMeHeHusi. Ecrmn cebinoyHbli ctaHaapt oTMeHeH 6e3 3aMeHbl, TO Nnorioxe-
HUe, B KOTOPOM AaHa CChiflka Ha HEero, PEKOMEHAYETCA NPUMEHSITb B YaCTU, HE 3aTParMBaloLLEen 3Ty CCbINKY.

UzpaHve ocbmunanbHoe
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3 UsmepeHus BUGpaumm

O6Lwme TpeboBaHKA K MeToAaM U cpecTBaM U3MEPEHW BUBpaLM Bana B LLeNsX KOHTPOMS COCTOAHUA
MaLumH yctanosnersl FOCT NCO 7919-1.

WN3navanbHo c6op AaHHbIX 0 BUGpaLmMm NapoBbiX TYPOUH U reHepaTopoB OCYLLECTBAANCA C NOMOLLbIO
KOHTaKTHbIX 4aT4UMKOB-30HOOB, NO3BOMSAOLWNX U3MepsTb abcontoTHyo BUBpauuto sana. MosgHee, no mepe
pa3BuUTUS 6ECKOHTaKTHBIX CMOCcoboB n3mMepeHus BuGpaLuum, bonbluee pacnpocTpaHeHne NoyYunn usmepe-
HWSA OTHOocUTenNbHOW BMBpaLun Bana. B aTom cnyyae npu HeobxoaumocTu abGeontoTHas BuGpaumsa sana mor-
na 6bITb onpefeneHa BEKTOPHLIM CYMMUPOBAHNEM CUrHaNOB GECKOHTAKTHOTO AaT4nka U YCTaHOBNEHHOTO Ha
TOM e OCHOBaHUWN UHEPLMOHHOro AaTtyuka, U3aMepsiolero BubpaLuuio oNopHON KOHCTPYKUMW. Ona uenen
HacTosILLero cTaHgapTa B paBHOl cTeneHn AoNyCTUMbI U3MEPEHNsT Kak OTHOCUTENbHOW, Tak U aBCcontoTHON
BMBpaumn. OgHako criegyeT UMETb B BUAY, YTO UCMONb30BaHME KOHTAKTHOTO AaT4yMKa-30oH4a orpaHuduBaeT
YacTOTHLIV AnanasoH U3MepeHUiA.

UamepuTenbHas cucteMa gomkHa obecrneynBaTh BbIMONHEHUEe N3MEPEHWIA WNPOKONONOCHO! Bnbpa-
Lun B ganasoHe YacToT, HWKHASA rpaHuua kotoporo 10 My, a BEpXHAS He MeHee YeM B Tpu pasa npesbiaeT
MaKkcumarsbHyo YacToTy BpalleHusi poTopa, Ho He Huke 125 'u. OgHako ecnu Ty nsMepuTenbHYo cuctemy
MCMONb3YIOT KPOME Lierieil KOHTPOrS COCTOAHUS Takke 1 Anst AMarHoCTUPOBaHWSA, TO OHa AomkHa obecnevn-
BaTb BbINOMHEHWE U3MepeHuid B Boree LWIMPOKOM AManasoHe 4acToT, a Takke nposeaeHue cnekTpanbHoro
aHanusa subpauumn. B ocobbix cnyyasix, koraa Ha MallMHy MOXeT BO3AeWCTBOBaTb HU3KoYacTOTHas BUGpa-
LA CTOPOHHUX UCTOYHUKOB, HarnpuMep, B CEMCMUYECKN OMacHbIX paoHax, criegyeT npeaycMoTpeTb UCMoNb-
30BaHuve, HanpumMep, puUnNbTPaLMN HN3KOUYACTOTHOrO OTKMMKA UK 3adepXKKy curHana. Ecnu npeanonaraetca
cpaBHMBaTb pesynbTaTbl U3MepeHUA Ans pasHblX MaluH, To crnegyeT ybeauTbesi, 4TO U3MepeHua
nposedeHbl B 04HOM U TOM Xe gnanasoHe 4acToT.

Touku M3MepeHuin BelbrpatoT TakuM obpazom, 4Tobbl nsmepsiemas Bubpauus cogepxana 4oCTaTouHYo
nHdopmaLmio o konebaHusx Bana B paguansHoM HanpasneHuu. B cBssu ¢ aTum cnegyeT usberaTtb pasmelle-
HUA OaTYMKOB B y3nax Mog cobcTBeHHbIX konebaHuii Bana. Kpome Toro, cnegyet ybeautbcs, Yto cpeactea
n3MepeHunii He NoaBepralTCa YpeamepHbIM BHELLHUM BO3AEACTBUSIM, Hanpumep, Bo3ayLHOro wyma. O6biy-
HO U3MEePEHNs NPOBOAAT B ABYX OPTOrOHANbHbBIX HAaNpaBAeHWUSX BHYTPU KaXXAOro paananbHOro noALwmnHuka
Wnn B HerocpeacTBeHHON BnnsocTu oT Hero. 1 omeemcmeeHHbIX MawuH 60bwoll MowHocmu (cebiwe
500 MBm) Ha nodwuriHukax 60n16Wol npomsiXXeHHOCMU U3MEPEHUsSI PEKOMEHOYemcsi Iposodums Ha oboux
KOHUax nodwunHuka. HanpasneHus nsmepeHuin gonyckaeTcsi BoibupaTb NPOU3BONLHO, HO 0BLIYHO n3Mepe-
HWSI NPOBOASAT B rOPU3OHTalIbHOM U BEPTUKAIbHOM HanpaBneHUsIX Unu nog yrnamu + 45° kK BeptukansHoMy
HanpasneHuto.

[onyckaeTcsa NpoBoAUTb U3MEPEHUsI TOMbKC B OAHOM paguarnibHOM HanpasfieHUM ¢ UCNOSb3OBaHUEM
ogHoro gatyvka Bnbpauuu Npy yCnoBuMn, YTO 3TO MO3BOSUT Mosy4aTb A4OCTAaTOMHO MOMHYH UHOPMauuUio O
BMBpaumn Bana. MNpu aToM cnegyeT y4nTbiBaTh, YTO BbIGpaHHas opMeHTauus AaTunka MOXeT He NO3BONUTL
HabnogaTe MakcuMmanbHOe 3Ha4YeHne KOHTPONMpyeMoro napamMeTpa Bubpauuu Bana B 4aHHOW NOCKOCTU
N3MEpPEHNA.

MamepeHnin ocesoli BuGpauuu Bana Ans napoBbiX TYpOUH U reHepaTopoB, Kak NpaBunio, He NPOBOAAT.

XapaKkTepuUcTUKN U3MEPUTENBHON CUCTEMBI AOIDKHBI ObITb OonpeaeneHbl C y4eTOM BANSAHUA:

- konebaHui TeMnepaTypbl;

- MarHuUTHbIX NONei;

- aKyCTMYeCKOro LIyMa;

- konebaHWin HanpsXKeHUsA NUTaHNus;

- 3NeKTPUYecKoro UMnegaHca U anuHol CoeaMHUTENLHOTO Kabens;

- OpveHTauuMK gaTyuka;

- )XKECTKOCTW NMOBEPXHOCTU YCTAaHOBKWU AaTumKa.

Ocoboe BHMMaHUWe cniegyeT yaenaTb NpaBUIlbHOM YCTAHOBKE AaTyuka U ToMy, YTobObl cpeacTsa Kpenne-
HWS JaTyuka He yxXyaLanym TOYHOCTb n3aMmepeHuia (cM., Hanpumep, [10]).

lMoBepxHOCTL Bana B MecTe naMmepeHns aorkHa 6biTb rnMagkon, He UMEeTb HapyLUEHWUIA reoMeTpuYecKkon
dopmbl, HEOAHOPOAHOCTU MaTepuana u 0CTaToYHOro HaMmarHM4YMBaHUsS, CNOCOGHBIX NPUBECTUN K UCKaXKEHUAM
curHana (Tak HasbiBaeMbIM «3NEKTpUYeCcKkUM OueHusM» Barna). drnekTpudeckue u MexaHudeckne GueHus
Bana, U3MepeHHble ¢ NOMOLLbIO AaTyuka, He AOIMKHBI B COBOKYMHOCTU NpeBbiwaTh 25 % 3HaveHus rpaHuubl
mexay 3oHamu A 1 B Ha pabovei yacToTe BpalleHus (cM. Tabnuuy A.1 npunoxeHus A).

Mepepn nyckom napoBoi TypOUHLI UNW reHepaTopa MoryT GblTb NpoBeAeHbl U3MEPEHUA NepemeLLeHns
Barna npu ero MeaneHHoM rnposopaymsaHun. B aTom cnyyae xapakrepucTUkM U3sMepuUTenbHON CUCTEMBI AOSMK-
Hbl 0becnevnBaTb TOYHbIE U3MepPeHUa B 06r1acT o4eHb HU3KMX YacToT. Takne namepeHust o6bIMHO He MoryT
AaTb AOCTOBEpHbIe cBeAeHNA 0 BueHUn Bana Ha paboveil YacToTe BpalleHUsi, NOCKOMbKY Ha UX pe3ynbTaThbl
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MOTYT NOBNUATDL, HanpumMep, Hanu4ine BpeMeHHoro nporm6a Bana, HepaBHOMEpPHOCTb ABMXEeHUA Ll,aI'ICb Banas
3a3ope noAlunHuKa Unu ABWKeHUA Bana B 0CEBOM HanpasneHuu. Moatomy cneayet cobniogaTtb 0CTOPOX-
HOCTb MPU NOMbITKE KOMMNEeHCUpoBaTb 6ueHne Bana BEKTOPHbLIM BblMUTAHMEM U3 pe3ylibTaTa I/I3MepeHWl7|
BI/I6an,I/1I/1 B paﬁoqu pexnmMme MallnHbl pesynbTaTta MsmepeHmZ Apu nposopavYnuBaHn poTtopa. Ecnu snusio-
wme akTopbl He y4TeHbl OMKHbIM 06pa30M, TO Takasd MaTeMaTu4ieckasa onepauus MOXeT NPUBeCTU K yxXya-
LEHNI0 TOYHOCTU U3MEPEHURn U HeﬂpaBMﬂbHOVI OLeHKe BVl6paLIMOHHOI'O COCTOAHMA MallUHbI (CM.
FOCT UCO 7919-1).

4 Kputepum oLeHKMU

4.1 OOwmMe NonoxeHun

B 'OCT UCO 7919-1 ycTaHOBNEHbl ABa 06X KpUTEpUs OLEHKU BUOpaLMOHHOIO COCTOSIHUS MaLLWH
pasnUuHbLIX KNaccoB Mo uaMepeHuam subpauun sana. OguH KpUTepUint — Ans MHTerpansbHOro napamerpa
BMGpaLMM B LUMPOKOIA MONioce 4acToT, APYrol — Anst USMEeHeHWA 3Toro napameTpa 6e30THOCUTENbHO K
HanpaeneHuio usMeHeHWi (B 60NbLUYIO UM MEHBLLYIO CTOPOHY).

YcTaHOBMEHHbIE HACTOALWMM CTaHAapTOM UYMCIIOBbIE 3HAYEHUsl KpUTEepUeB nosydeHbl 0600LeHnem
60/bLLIOr0 MaccuBa pesynbTaToB U3MEpPEHUId AN MaLLWH AaHHOMO B1UAA, U MOXHO oXuaathb, 4To cobniogeHue
pekoMeHAauu HacTosiero ctaHaapTa No3sonuT obecneuntb HopMmanbHoe PyHKLUMOHUPOBaHNE MaLLMUHbI.

KpuTepum HacTosLLero ctaHaapTa ycTaHOBMNEHb ANt MaLLWHBI, paboTaloLLeil B ycTaHOBUBLLEMCS peXu-
Me B 3ajaHHOM AuanasoHe Harpy3ok Ha pabodei YactoTe BpaweHusa. MNpu aTom 4ns reHepaTopa AonycKarT-
cs1 06blYHble HebonbluMe KonebaHUA 31eKTPUYECKON HarpysKku.

MM pumedaHue— lNoHsmue ycmaHo8UBLWE20Cs PEeXUMa CesI3aHO € NMPUX000M 8 PABHOBECHOE COCMOSIHUE 8CeX
¢huaudeckux ronedl, 0m KOMOPbIX 3agUcUm eubpauus MalwuHtb!. Kak npaeusio, pexum cHUMAarom yCmaHo8USLWUMCS, eCllu
rpu GaHHOU Hazpy3Ke 6Ce KOHMPOMUPYeMbIe SKCIIIyamayuoOHHbIe napamemps! COXPaHSOM OCMOSHHOe 3HauyeHue.
O0HaKo 0CO6eHHOCMU KOHCMPYKUUU, yCMAaHOBKU U (hyHKULIOHUPOBAHUSI KOHKPEeMHbIX MawUH mo2ym nompe6oeams 3ada-
Husi GOMOMHUMenbHbIX YCo8ULl YCMaHOBUBLLIE20CH PEXUMA, KOMOpbIe onpedernsiom, HarpuMep, Ha OCHOEe OfbIMma 9KC-
nnyamayuu.

Kpome aTux Kputeprnes HacToALLMM CTaH4apPTOM YCTaHOBMEH KpUTepui Ansa paboTel MalLWHbI B HeyCTa-
HOBUBLLEMCA (NepexodHOM) pexume. Micnonb3oBaHue ykasaHHbIX KpUTEPUEB NO3BONUT U3GexaTb Heonpas-
AaHHbIX 3aTpaT Ha CHWXeHue Bubpauuu, co3gaBaemMol MalUMHOW, a Takke MpegbsBleHUst YpesMepHo
3aBbILLEHHBIX TPe6oBaHWIA K ee BUGPaLMOHHOMY COCTOSIHUIO. [JaHHbIE KpUTEPUM MOTYT CITYXKUTb Takke OCHO-
BOW TpeboBaHWN MPUEMOYHBIX UCTIbITAHWUNA (CM. 4.2.2.3).

Bce kpuTepun npegnonaratoT M3MepeHne BubpaLmMn, co3gaBaeMoin MallMHO’, a He nepegaBaeMoi Ha
MaluuHy nssHe. Ecnu ecTb 0CHOBaHUS OXUAaTb CYLLECTBEHHOTO BAUAHUS HaBeAeHHOW BUGpaLm (AnuTerb-
HOWM UN KPaTKOBPEMEHHON), TO PeKOMeHOYeTCsl MPOBECTN U3MEpPEeHUs Ha OCTaHOBIEHHOM MaluuHe. Ecnn
pe3ynbTaTbl U3MEPEHUA OKaXyTCsl HEeNpUEMeMo BeICOKUMU (Harpumep, boriee mpemu subpaliuu MauHsbl,
pabomaroweli 8 3a0aHHOM pexxuMe), TO He0BXOAUMO NPUHATE Mepbl AN YCTPaHEHUs BIUSIHUA HaBeAeHHOM
BMBpaumn.

Ons nonyyeHns obLein oLeHKn BUGpaLnOHHOro COCTOAHMS MallUHbI U3MepeHus BubpaLun Bana vyacto
[AOMONHSIOT M3MepPeHUsIMU BUBpaLni Ha HeBpaLLaoLLMXCsl YacTsIX.

4.2 Kputepui 1 (ana abconoTHOro 3HaYeHUs1 KOHTPONIUPYEMOro napameTpa)

4.2.1 O6wme nonoxeHus

[JaHHbI KpUTEepUuiA CBA3aH ¢ onpedeneHnem rpaHul, Ana abcofloTHOro 3HaYeHUst KOHTPONUPYEMOoro
napameTpa Bubpauuu Bana us ycrnosuns 4onycTUMbIX JUHAMUYECKMX Harpy3oK Ha NOAWMUNHUKA, AONYCTUMbIX
3HaYeHWn paguanbHOro 3asopa B MOAWWMHWKE W A0MYCTUMOW BMOpauun, nepedaBaeMor Ha OMOPHYHo
KOHCTPYKLMIO U (byHOAMEHT.

4.2.2 BubGpauus MalMHbl B YCTaHOBUBLLEMCS peXxume ¢ paboyei YacToTon BpalleHUs

4.2.2.1 O6LwWuMe nonoxeHms

MakcrMarnsHoe 3HaueHUe KOHTPONMMPYEMOoro napameTpa, NoNy4YeHHoe No U3MepeHnsiM Ha KakaoMm nog-
LUMMHWKE UV ONope, CPaBHUBAIOT C rpaHUL @MU 30H BUOPALIMOHHOTO COCTOSAHUS, YCTAHOBNEHHLIMU HA OCHOBE
aHanunsa npakTuK1 aKcnnyaTaumMm MalmH 4aHHoro BMaa.

4.2.2.2 30Hbl BUDPaLNOHHOMO COCTOSIHUSA

[Ons oueHkn BUBpaLMOHHOIO COCTOAHUSA MalUWHbI, paboTatollen B yCTaHOBUBLLEMCS pexnmMe Ha pabo-
yel yacToTe BpaleHus, 1 MPUHATUA peLleHniA 0 HeobXoaAMMbIX eACTBUSX B KOHKPETHOW CUTYaLUM yCTaHOB-
NeHbl cneayoLl e 30HbI:

3oHa A — B 3Ty 30HYy MonagaeT, Kak npaBuno, Bubpaumns HOBbIX MaLUVH, BBOAUMBIX B SKCMyaTaLuMio.
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3o0Ha B — MalumMHbl, BUGpaLmsi KOTOPLIX NoNaaaeT B 3Ty 30HY, 06bIMHO CUNTAOT NPUrOAHLIMUA A5s1 3KC-
nnyatauum 6e3 orpaHnU4eHUs CPOKOB.

3oHa C — MalwuHbl, BUGpaLUsi KOTOPBIX NMonagaeT B 3Ty 30HY, OGbIMHO CYMTAIOT HENPUroAHbIMU ANiA
AnuTenbHON HenpepbiBHOW paboThl. O6bLIYHO AonycKaloT YHKUMOHUPOBaHNE TakUX MalWH OrpaHUYEHHBINA
nepuwog BpemMeHu, noka He NOSIBUTCA BO3MOXHOCTb NMPOBEAEHUA BOCCTaHOBUTENBbHBIX MEPONPUATUIA.

3oHa D — ypoBHM BMOpaumn B AaHHOW 30He OOBIMHO paccMaTpuBalOT Kak cnocobHble BbI3LIBATH
cepbesHble NOBPEeXASHUA MaLLNH.

4.2.2.3 Kputepun npuemkm

KpuTepun npuemKu n3roToBIIEHHOW UM BOCCTAHOBMEHHOW MalUWHbI BCerga sIBAAOTCA NpeaMeTom
cornaweHns Mexay ee nocTaBLIMKOM 1 noTpebutenem. Mpu bopMUpoBaHnM 3TUX KpUTEpUEB Lenecoobpas-
HO YYUTbIBaTb YCTAHOBMEHHbIE HACTOSALLUM CTaHAAPTOM 30Hbl BUBPaLMOHHOIO COCTOSHUA.

Mpumeyadue—Io CNOXMBLIENCA NPAKTUKE AN HOBbIX N BOCCTAHOBNEHHbIX MAWWUH NPUEMOYHbIE 3HaYe-
HUSA YCTaHaBNBAaIOT B Npeaenax 30Hbl AvnnBs npeaenax 30Hbl B, HO He NpeBbiWwaloWwnmMn 3Ha4eHne rpaHnLUbl Mexay 3oHa-
mu A n B 6onee uem B 1,25 pasa.

4.2.2.4 TpaHuuUbl 30H BUBpPALUOHHOIO COCTOSIHUA

3HauyeHus rpaHu1L, 30H BUGpaLMOHHOro COCTOSIHUA NpuBedeHbl B Tabnuuax A.1 1 A.2 npunoxenus A. Ux
NMPUMEHSIIOT K pesynbTaTtam UsMepeHuin paguanbHon BUubpauum sana BHyTPU N B6AU3N NOALIMNHUKOB NpuY
paboTe MalunHbI B yCTaHOBUBLLEMCS peXume ¢ pabodyei 4acToTol BpaweHua. Yncnosble 3HaYEHUs rpaHuL,
30H onpefeneHbl Mo AaHHBIM 3KCNyaTauun, npeaocTaBNeHHbIM U3FOTOBUTENSAMU U NOMb3oBaTeNsMn
MalLMH. HecMoTps Ha HeusbexHbIin 6onbLuoi pa3bpoc B AaHHbLIX NogobHOro poaa, 3Ha4eHus, NnpuBeaeHHbIe
B Tabnmuax A.1 1 A.2, MOIyT CMY)XUTb XOPOLUMM OPUEHTUPOM NPU OLeHKe BUBPaLMOHHOMO COCTOAHUA MalLLIv-
Hbl, NO3BOMAOLIMM N36exaTb 3aBbllUeHHbIX TpeboBaHUN K BUBGpaLUM MaLWH U U3NULWHUX PAacXoaoB Ha ee
CHWXEHNe.

LonycTm Goriee BLICOKMIA YPOBEHb BUBPAaLMKM, €CrM OHa U3MepeHa B APYTUX TouKax (He BHYTpU 1nu
B6IM3M NOALINMHUKOBBIX OMOP), @ Takke B NEPeXoqHOM pexume paboTbl MaLLWHBI.

Kak npaBuno, pykoBOACTBYSICb 3HAYEHUSAMU, NpuseaeHHbIMKU B Tabnuuax A.1 1 A.2, MOXHO ¢ 6onbLUUM
OCHOBaHWeM yTBepxaaTb, YTO 3a30p B MOALWMMHUKE, a Talkke AMHaMU4eckne cusbl, nepegaBsaemble Ha noa-
LLUUMHUKOBY'O ONopy MalUUHbI U ee byHAaMeHT, ByayT B AonycTUMBIX Npeaenax. Ho BO3MOXHLI CUTYaLuK, Kor-
Aa 0COBEHHOCTU KOHCTPYKUMM MallvHBl WM ONbIT 3KCNAyaTauuv MaluMH AaHHore Ttuna Tpebyet
yCTaHOBMNEHWS UHBIX (Bonee BbICOKMX 1 6onee HU3KUX) rpaHnL, 30H BUGPaLMOHHOTO COCTOSIHUS, HanpuUMep:

a) korga Ha BUGpaLMio MalWHbl CYLLECTBEHHOE BIUsIHAE OKa3biBaeT cnocob ee yCTaHOBKU U cnocob
coeNHeHNs ¢ NPUBOAHLIMA MalluHaMuU. B YacTHOCTW, B cnyyae XeCcTKOW MOALUMIMHUKOBOW OMopbl MOXHO
oxunpatb 6onee BbICOKYIO OTHOCUTENbHYIO BMbpaumio Bana. Haobopot, oTHocuTenbHas Bubpauna Gyaet
MeHbllie B cryyae nodaTnnBoN onopbl, HO NPy 3TOM MOXHO oXuaaTb 6ornee Beicokyto abcontoTHyo Bubpa-
unio. B aToMm cnyvae onbIT HabnoAeHU N 3a Takon MaLLMHOW MOXET NPUBECTU K PELIEHUI0 YCTAHOBUTL UHbIE
3HaYeHWsa rpaHunL, 30H;

b) korpa ocoboro BHUMaHWs TpebyeT KOHTPONb 3a3opa B nogwmnHuke. Bonee Toro, rpaHUuUbl 4ONYCTU-
Mol B1Bpauum Bana MoryT 3aBuceTb OT AnaMeTpa Landbl poTopa, NOCKoNbKy 06bIYHO NOALUMIHUKM 6orbLue-
ro avametpa TpebyloT n 6onbluerc 3asopa. Ecnn Bubpaumio Bana KOHTPONUPYIOT B MOALIMUMHUAKE Maroro
3asopa, To 3HaveHus, npuseaeHHble B Tabnuue A.1, MoryT 6biTb yMeHblUeHbl. CTeneHb BO3MOXHOIO YMEHb-
LUeHNs 3aBUCUT OT TuUMa NogWwunHuka (KonbLeBor LUIMHAPUYECKUA, SIIITMMNTUYECKUA, CaMOyCTaHaBNUBalo-
LMACA CErMeHTHbIN U T. N.) U YrNa Mexay HanpasfeHneM U3MepPeHUin U HanpaBrieHneM, B KOTOPOM 3a3op
MUHWManeH. B cBA3U € 3TUM TOYHbIE PEKOMEHAALMN NO KOPPEKLUNA FpaHnL, 30H BUBpaLMOHHOTO COCTOSIHUSE
AaTb HEBO3MOXHO, HO B NPUNOXeHWU B npuBeaeH TUNUYHLIA NpuMep AN KOMbLUEBOro LUMNUHOPUYECKOro
NOALUNMHUKA CKOMBXEHUS;

C) Korga noALunHUKOBasi oropa MMeeT OTHOCUTESIbHO Marioe Harpy>keHue (Hanpumep, BbIHOCHOM noA-
LLUWMHWUK poTopa Bo3byauTens v NogLWUnHUK MydThl CLEENIEHUS ) UMW ApYyrye NoALMMHUKA 06nagatoT BbICo-
Kol nopatnueocTbio. B 3ToM cnydvae MoryT ObITb yCTAHOBMEHBI ApYyryue KpUTEPUKU, OCHOBAaHHbIE Ha aHanuse
KOHCTPYKLMW MaLLUHBI;

d) Kkoraa MsmepeHns BO3MOXHbI TONbKO B TOUKe, Aaneko OTCTOosALEe OT MOALUUMHUKOBOM ONophl.

MpumevyaHune 1—[AnsA pasHbiX NOAWMIMHUKOB OQHOIO BanonpoBoAa MOryT GbiTb YCTaHOBMEHb! pa3Hble rpa-
HWLBI 30H BUGPALMOHHOTO COCTOSHUSA.

O6bluHO ycTaHoBNeHWe 6onee BbICOKAX 3HAYEHWUA rpaHuL, 30H BUOPALIMOHHOTO COCTOSIHUS MO CpaBHe-
HUWIo C NpuBeAeHHbIMYU B Tabnuuax A.1 1 A.2 TpebyeT aeTanbHoro TeEXHUYeCKoro 060CHOBaHUS, MO3BONAOLLEe-
ro ybeauTbCA B TOM, 4TO NOBbILLEHHas BUOpaLMs Bana He NpUBeAeT K yXYALWEHWUIo NnokasaTeneid HaaexXHOCTH.
Takum 060CHOBaHNEM MOXET ObITb y4eT KOHCTPYKTUBHBIX 0CO6EHHOCTEN MaLUWUHBI UIA YCMEeLHbIA ONbIT 3KC-
nnyartaumMu MaluH aHanormyHon KOHCTPYKLUA C aHaNOrMYHBIMU ONIopaMu.
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Mpumevanne 2—B HacTosiwem cTaHAapTe rpaHuLbl 30H BUOPALMOHHOIO COCTOSIHWS YCTaHOBMNEHb! 6e30T-
HOCWTENbHO K TUMY DyHAAMEHTa (XKeCTKOMY UM NoJaTtiIMBOMY) NapoBoi TypGUHbLI UNK reHeparopa. JTo cornacyeTcsi ¢ [5],
rae oLeHKy BUBpaLMOHHOTO COCTOSIHMSA TeX >Ke MaLLMH OCYLLECTBNSIOT No pe3ynsratam uaMepeHui BuGpauum Ha Heepalla-
towmxcs yacTtsx. B 6ygywem Ansa pasHbix TUNOB hyHAaMeHTa MOryT GbiTb YCTAHOBIEHb! pa3Hble KpUTEPUKW, eCNK aHanma
AaHHbIX 3KCMnyaTaumm MalnH AaHHOTO BUAa AacT K 9TOMY OCHOBaHWUsI.

4.2.3 MNoporoBble YPOBHU ANSA YCTAHOBUBLLETrOCS pexuma paboTtbl

4.2.3.1 Obwme nonoxeHns

Mony4veHHoe B pesynbTaTe U3MEPEHUA B YCTAHOBUBLUEMCS pexnMe paboThl 3HaYeHNe KOHTponupye-
MOro napameTpa obbl4HO CPABHUBAIOT C NOPOTrOBLIMU 3HAYEHUSIMU, ONPEAENSIOLLMMN OrpaHUYEHNe Ha SKC-
nnyatauuio MawnHel. 3T orpaHudeHus nmetoT popmel NMPEOYMNPEXAEHNA n OCTAHOBA.

JlocTKeHne KOHTPONMpyemblM napameTpoM BUGpaLmMm unum naMeHeHus subpauuu yposHsa MPEQYM-
PEXOEHWE ceuaeTenbcTBYET O TOM, YTO MallvHa HyXdaeTcs B NPOBeAEeHUM BOCCTaHOBUTENbHBIX paboT.
Kak npasuno, npu goctuxerHun yposHsa NMPEQYMNPEXOEHWME ponyckaetcs paboTa MallnHbl B TEYEHWE HEeKo-
TOpOro nepuoga BpeMeHW, noka npoBoASAT UCCIIe4OBaHNSA NPUYMH U3MeHeHUs BUBpauumn (Hanpumep, Bolsic-
HAIOT, He CBA3aHbl NN 3TW U3MEHEHUS C WU3MEHEHUSIMW Harpysku, 4acToTbl BpalleHWs Wnn Apyrux
3KCNyaTauMOoHHbIX NapaMeTpoB) U ONPeaensitoT KOMMIeKC BOCCTaHOBUTEIbHLIX MEPOMNPUATUIA. PekoMeHOy-
emcsi, ymobsl repuod uccredosaHull U eoccmaHo8UMENbHbIX Mepornpusmud, nocne Komopozo G0KHO Mpo-
usolmu cHuXxeHue subpauyuu, He rpessiian 30 Cymox.

[locTxeHne koHTponupyembiM napameTpom Bubpauumn ypoHs OCTAHOB cBuaeTenscTByeT 0 ToMm,
YTO AanbHenlwas paboTa MalUuvHbl MOXeT MpUBECTU K ee nospexaeHuto. [pu npeBblleHNN YPOBHSA
OCTAHOB cniegyeT NpuHATL He3ameAnuTenbHble Mephbl MO CHKEHWIO BUBpaLm Nv 0CTaHOBUTb MaLUMHy.

4.2.3.2 3aparve yposHei MPEOYMNPEXOEHNA

YposHu MPEAYTMNPEXIEHWUA moryT MeHATLCA OT MalmHbl K MaLnHe. OBbl4HO 3TOT YPOBEHb yCTaHaB-
nnBaloT OTHOCUTENbHO HekoToporo 6a30Boro 3HadyeHus (6asoBoi NMHWK), onpeadensieMoro Ansa 3agaHHON
TOUKM U HaMpaBNeHUs U3MEePEHWUIA NO ONbITY 3KCyaTaLUMn KOHKPETHON MaLLWHbI.

Pekomerayetcs yctaHaBnueath ypoeHs MPEQYNPEXOEHWUE Bbiwe 623080 NuHUM Ha 25 % 3Have-
HUSA rpaHuLbl Mexay 30HamMun B u C, Ho He ebitie 3HaqeHuUs1 epaHulbl mexdy soHamu B u C. Ecnu 6asoBoe 3Ha-
YyeHue mano, To yposeHs MPEOYIMPEXOEHUE moxeT HaxoanTbCA HUXE yKasaHHON rpaHnLbl.

Ecnun 6a3oBas NuHWUA He onpeaeneHa, HanpuMep, AnNA HOBLIX MALLUWH, TO HaYasibHYH YCTaHOBKY YPOBHS
MPEAQYMPEXOEHWE cnegyeT npoBoavTb NMB0 UCXOAs U3 OMbITa AKCMyaTauumM aHanorMyHbIX MaluuvH, nmbo
OTHOCUTEIIbHO COrNacoBaHHOIO NpUeMemMoro sHadeHus. lNpu oTcyTCTBUM AOoCTaTouHOM MHOopMaLUmn ypo-
BeHb MPEAYMNPEXAEHWE ansa yctaHoBUBLLErOCs pexxuma paboTbl MaluvHbl ¢ paboyeil YyacToToM BpalleHu st
yCcTaHaBNUBaloT He NPeBbILLAoLLIMM rpaHuLy Mexay 3oHamu B n C. Cnycta HekoTopoe Bpemsi no HabniogeHu-
AM 3a BUGpauunen MawmnHel cnegyeT YCTaHOBUTL NMOCTOSAHHYH0 6a30BYI0 NTMHUIO M COOTBETCTBYOLWUM 06pasomM
ckoppekTuposaTh yposeHb NPEAYNPEXXOEHUE.

Ecnu Bubpauna malivHbl B YyCTaHOBUBLUEMCS peXume paboThbl CyllecTBEHHO HecTauuoHapHa, To B
onpeaeneHn KOHTPONUPyeMoro napameTpa AoibkHa OblTb NpegycMoTpeHa cooTBETCTBYOWAsA npoueaypa
ycpeaHeHus.

N3meHeHne 6a30B0IN NUHUM (Hanpumep, BCeACTBUE KanUTanbHOrO PEMOHTa MaLUNHBI) MOXET NoTpe-
6oBaTb cooTBETCTBYIOWEro usmeHeHust yposHst MPEAYMNPEXXAEHUE. [ina pasHbIX TOYeK U3MEpPEHUIn MoryT
6bITb ycTaHoBNeHbl pasHble yposHU MPEAYMNPEXOEHUA, yto oTpaxaeT HeOANHAKOBOCTb AEUCTBYHOLMX
ANHaMUYECKUX Harpy3oK Ha NOALUMMHUKK U XKeCTKOCTEeN NOAUMHUKOBLIX ONop.

Mpumep ycTaHosneHus yposHs NMPEAYNPEXXKOEHUE npuseaeH B [5] (npunoxeHue B).

4.2.3.3 3apaHue yposHeit OCTAHOBA

YposeHb OCTAHOB 06bI4HO CBA3LIBAIOT C COXpaHEeHUEM MeXaHU4eCKon LenocTu MallnHbl, KoTopasi, B
CBOIO ovepeapb, onpeaensieTcs KOHCTPYKTUBHBIMU OCOBEHHOCTAMIN MaLUWHbI, OTPaXKaloLWMMK ee cnocobHOCTb
NPOTUBOCTOATL AENCTBUIO aHOMarbHbIX AuHamMuyeckux cun. Moatomy yposeHb OCTAHOB, kak npasuno,
6yneT oaHUM M TEM Xe AN MalUWH aHaNOMMYHbLIX KOHCTPYKLMIA, U B TO e BpeMs oH He ByaeT cBszaH ¢
6a30B01 NMHNEN.

Bcneactene MHoroobpasvs KOHCTPYKUWIA MaLLWH He NpeACTaBnseTcAa BO3MOXHbLIM AaTb YHUBEpCcanb-
Hoe pykoBOACTBO No 3apaHuio ypoeHst OCTAHOB. O6biuHo ypoBeHb OCTAHOB ycTaHasnuealoT He sbiie
epaHuybi Mexoy 3oHamu C u D. OpgHako onbiT 3KCnsyaTauum KOHKPETHOM MaluMHBI MOXKET NOCYXUTb OCHOBa-
Huem Ana sagaHua uioro yposHs OCTAHOB.

PaboTa napoBbIx TYpOUH 1 reHepaTopoB YacTo KOHTPOMMPYETCA C NOMOLLIbIO aBTOMATUYECKUX CUCTEM
ynpasneHus, KoTopble OCTaHaBNUBAIOT MalUUHY, eciu ee BUGpauua npesbiwaeT yposeHs OCTAHOB. YTo6bl
n3bexatb HeO6OCHOBaHHBLIX OCTAHOBOB MalLWHBI, CBAI3aHHbLIX C NApa3suTHBIMU cUrHanamun (nomexamu), Ha
npakTUke 4acTo UCMOMb3YIOT NOTMYECKUE CXEMBI YNPABIEHUSA C HECKOMBKUMK AaTunkammn subpauum n ycta-
HaBNMBaloT BpeMA 3adepKKu A1 curHana octaHoBa. B atom cnydae npessbiweHue yposHss OCTAHOB npu-
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BeJeT K COOTBETCTBYIOLEN peakLMn cUCTEeMbl YrpaBneHusl TONbKO NpU YCMoBUW NOATBEPKAEHUS Takoro
NpeBbIEeHNs OT ABYX He3aBUCUMbIX AaTYMKOB BUBpaLMK Mocre 3agaHHOro BpeMeHu 3aaemkki. OBbIYHO
BpeMms 3agep>Kk1 BolibupatoT B AnanasoHe oT 1 go 3 ¢. MHoraa LenecoobpasHblM MOXET okasaTbCsl 3aaHune
OOMNOMHUTENBHOrO YPOBHA NpeaynpexaeHns mexagy umelowmMmucs yposHamu MPEOYMPEXOEHUE wu
OCTAHOB, npeBebllweHWe koTOporo nogrotasnvearo Obl onepaTtopa K ToMy, YTO BUOpaLuMs BCKope AOCTUrHET
ypoeHst OCTAHOB, 1 nossonsno 6bl emy 3abnaroBpeMeHHO NPUMeHUTL COOTBETCTBYHOLLME KOPPEKTUPYHO-
Wne OeNCTBMSA (Hanpumep, CHUSUTL Harpysky).

4.2.4 Bubpauus B HeyCTaHOBUBLUUXCA (NepPeXoAHbIX) pexxumMax paboTbl

4.2.4.1 O6LwWuKe nonoxeHus

3HayeHusl rpaHunL, 30H COCTOSHUSA, NPUBEAEHHbIE B NPUIOXEHUN A, NpegHasHadeHbl 4Ns UCNonb3oBa-
HWS NPU OONTroBpeMeHHo paboTe MallunHbl B 3a4aHHOM yCTaHoBUBLLEMCS pexxnme. MNpu pasroHe 1 BbiGere, a
Takke B pexunme paboTbl Ha paboyen YacToTe BpalleHUsl, HO B YCNOBUSIX, KOr4a TenfoBoe paBHOBECKE B
MeXaHWYeCcKon cucTemMe ellle He AOCTUTHYTO, AonycTuma bonee Beicokasi Bubpauus. Takas Bubpaums MoxeT
npeBblllaTh 3a4aHHble Ans ycTaHoBUBLLErocs pexuma pabotel yposHu MPEQYNPEXJEHWUA 1 OCTAHOBA
(cM. 4.2.3). B aTOM cryyae BO3SMOXHO NpuMeHeHWe rnosbiwatolero koadduuneHTa (cM. 4.2.4.4), asTomaTtu-
Yeckun nosbiwatowero yposHu NMPEAYMNPEXAEHNA n OCTAHOBA Ha To Bpems, noka ycTaHOBUBLUMICA
pexum paboTbl He 6yaeT OOCTUTHYT.

Bo3aMoXxHbI cuTyaumn, Koraa Ans naposBoi TYpBbuHbl UM reHepatopa XxapakTepeH HeyCTaHOBUBLUWIACS
pexum paboThl, YTO 06bIMHO BbIBAET CBA3AHO € TemnepaTypHbeiMKU KonebaHuamu (HanpuMep, BCneacTaue
N3MEeHeHWIA TemMnepaTypebl Napa WM Toka B 06MOTKE poTopa Mpu HavyanbHOM Harpy>XeHUUM U U3MeHeHUsX
Harpysku), ¢ rnybuHol BakyyMa B KOHAEHCaTOpe UM ¢ M3MeHeHNeM YacToThl BpaLleHns poTtopa (Hanpumep,
npu pasroHe u BbiGere).

Kak 1 B cnyyae Bnbpauum B yCTaHOBUBLUEMCA peXxume paboTbl MawwnHbI, No6ble KpUTEPUN NPUEMKIN NO
pesynbTatam U3MEpEeHUd B HeyCTaHOBMBLUMXCA PEXUMaX AOMKHbI OblTb NPeaMEeToM cornaleHusa Mexay
nocTaBLLMKOM 1 noTpebuTtenem. OgHako criegoBaHNe pekoMeHAaLMAM HAaCTOAWEro NyHKTa NO3BoAUT nsbe-
XaTb HeoBGOCHOBaHHLIX 3aTpaT Ha CHWKeHue BUbpauun, co3gaBaeMon MalIMHOW, a Takke NpeabsBneHus
Ype3MepHO 3aBblLLEHHbIX TpeboBaHWit K ee BUBPaLMOHHOMY COCTOAHUIO.

4.2.4.2 BubBpauuns B nepexoHbIX pexuMax paboTbl Ha paboyei YacToTe BpallueHus

Takve pexumbl paboTbl BktoyaloT B ceba paboTy 6e3 Harpysku, HavanbHoe HarpyxeHue unu 6eictpoe
N3MeHeHNe Harpysku, MameHeHne koacdduumeHTa MOLIHOCTU, a Takke Nobble Apyrne kpaTKoBpeMeHHbIe
paboune npouecchl B MalnHe. [1ns Taknx pexxMMoB 0bbIYHO nonaratoT, YTo co3aaBaemasi MallMHon Bubpa-
LMSt MOXET CHMTaTbCSA NMPUEMNEMON, CNU He NpeBbILLIeHa rpaHuLa Mexay 3oHaMmu C 1 D. CooTBETCTBYHOLIUM
obpazom 3agarT yposHu OCTAHOBA v NMPEAYIMNPEXAEHUA.

4.2.4.3 Bubpauusa B npouecce pasroHa, Bolbera u npn paboTe Ha NOBLILEHHbLIX YacTOTax BpalLeHuUs

Mepea NyckoM MaluMHbI PEKOMEHAYETCS, MO BO3MOXHOCTU, NPOBECTU U3MepeHUs BUbpaumu Bana npu
MearneHHOM NpoBopaynBaHUmn poTopa. ATo NO3BONUT OLEeHUTL BueHue Bana, koraa Ha pesynbTaT U3MepeHuin
He oKkasblBatoT BNUAHME Takue hakTophbl, Kak HU3KOYACTOTHbLIW Pe30oHaHC MEeXaHUYEecKol CUCTEMBI, HecTa-
BUNBHOCTL MaCSIHOrC KIMHa unn LeHTpobexHble acdexTbl. Hapagy ¢ ApyruMun KOHTponupyemMbiMu napa-
MeTpamu, ykasaHHbIMW B pasgene 1, nepemMelleHvWe Bana Ha HW3KOW 4acToTe BpalueHUst Takke OOJDKHO
nogaepKmMBaTbcs B Npeaenax, yCTaHOBMNEHHbIX HA OCHOBE ONbiTa aKchfyaTauumn MalluvHbl. Takoil KOHTPOIb
nossonseT y6eanTbesl, HACKONbKO YAOBMETBOPUTENbHBIM MOXET OblTb MPU3HAHO COCTOSIHME Barionposoga
(Hanpumep, MMeeT N MecTO BPEMEHHBI Npornb poTopa unn HeCoocHOCTL BanoB). Kpome Toro, pekoMeHay-
eTcs, YToObl BO BpEMS pasroHa MaluWHbI MPOBOANIUCE U3MepeHnsa BUGpaumMmK Bana ao AOCTMKEHUSA KpUTKU-
YecKoW YacToThl BpalleHus poTopa, YToObl UMETb BO3MOXHOCTb CPaBHUTL UX pe3ynbTaThl C pe3ynbTatamn
aHanornyHbIX M3MePEHNin BO Bpems NpeLecTBYOLWMX YCNeLHbIX NyckoB. MNpu Hann4ymMm cylecTBeHHbIX pac-
XOXAEHWI LienecoobpasHo NPUHSATL COOTBETCTBYIOWME Mepbl (Hanpumep, NPeKpaTUTb POCT YacToThbl Bpa-
LLeHWA UK Jaxke CHN3UTL ee Ao cTabunusauum Bnbpaunm unm Bo3spalleHns ee napameTpoB K NPEXHUM 3Ha-
YeHusIM; NpoBecTn Bonee AeTanbHble UCCNEAOBAHMUS, B TOM YACne, NPOBEPUTL 3HAYEHUA 3KCNyaTauUOHHbIX
napameTpos).

Ecnu namepeHns npu meaneHHoM NpoBopavnsaHin potopa HeBO3MOXHBI, TO NOCTaBLUMKOM MalUWHbI
MOXeT 6bITb NpeanoXeH Apyron cnocob KOHTPOIS, KOTOPLIM CredyeT PyKOBOACTBOBaTLCA.

B npouecce pasroHa MallVHbl MOXeT okasaTbCsi HeobXoaUMON 3adepkKa Ha onpegeneHHon YacTtoTe
BpalleHus (HanpumMep, B Liensix TeMnepaTtypHoii ctabunmsauum potopa). B atom crnyyae Heobxoaumo ybe-
OWNTBbCA, YTO STa YacToTa BpalleHUsl HaxoAuTCs 4OCTaTOYHO Aaneko OT KakoW-"inbo KPUTUYECKOR YacToThl
BpaLLeHunsl, Ha KOTOpPOoN HabntogaeTcs 3HaYUTENbHbBIA POCT BUGpaLnM.

3apaHne NoporoBbIX YpoBHeN BUGpaLMn ans pasroHa, Bblbera u ans paboTel Ha NOBbILWEHHbIX (Bbile
pabouein) YacToTax BpaLLleHUs 3aBUCUT OT KOHCTPYKTUBHbLIX 0COBEHHOCTEN MaLUMHbI U KOHKPETHbIX IKCMya-
TaUWOHHBIX TpeGoBaHuiA. HanpumMep, Ans MallnHbl ¢ 6a3UCHON Harpyskon, He npeanonaratoLlwen YacTblx nyc-

6
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kOB, MOXeT BbITb fonycTuma bonee Bbicokas BUbpauus, B TO BPeMS Kak Ans MalluH, Y KOTOPLIX perynsipHo
YepeayoTcsl peXuMbl paboThbl U OXUAAHUS U NS KOTOPbIX MOTyT ObITh 3afaHbl onpeaeneHHble BpeMeHHbIe
orpaHuyeHus Ha JocTwkeHue TpebyeMon BbIXOAHOW MOLLHOCTU, YPOBHU AOMYCTUMOWN BUBPaALIMN MOTYT BbiTb
cHWwkeHbl. Kpome Toro, Bubpauus, Habnogaemast npu npoxoXxaeHuu poTopoMm MalUMHbI KpUTUYECKUX YacToT
BpallleHus! BO BpeMsl pasroHa v Bbibera, CyllecTBEHHO 3aBUCUT OT AeMnUpOBaHMS B MEXaHUYECKOWN cucTe-
ME MU OT CKOPOCTU M3MEHEHMUsI 4acToTbl BpalleHusi poTopa (BOMPOChbI YYBCTBUTENBHOCTU MalUMHBI K
AncbanaHcy paccmaTtpusatoTca B [3]).

YposHu NPEQYMNPEXXAEHUA, sapnaBaemble ansa pasroHa, Beloera u paboTbl Ha NOBbILIEHHBIX YacTo-
Tax BpalleHWnsi, OTNNYaTCsa OT aHanorMYHoOro YpoBHsl, 3afaHHoOro Ansi paboTbl B yCTaHOBUBLLEMCS PEXUME.
OBbIYHO 3TN YPOBHN yCTaHaBNUBAKOT OTHOCUTENBHO HEKOTOPLIX 3HAYEHWA, onpeAeneHHbIX U3 HabnogeHun
3a paboToN MaLLUHBI B yKa3aHHbIX NepexoaHbiX pexxumax. PekomeHayeTcs, utobbl yposHu MPEQYNPEXE-
HUA npeBbIwann aTn 3HadeHnst Ha BeNUUYUHY, paBHyio 25 % 3HaveHus rpaHuLbl Mexay 3oHamu B n C.

B Tex cnyyasx, koraa AaHHble, OCHOBaHHbIe Ha HabnoaeHusix, oTcyTcTBytoT, ypoBHU NMPEQYNPEXAE-
HWA pns pasroHa, Beibera u paboTbl Ha NOBLILIEHHOW YacToTe BpallleHus 3aaloT:

a) He NpeBbILALLMMU 3HAYEHNA rpaHnLbl Mexay 3oHamu C v D Ha paboueli YacToTe BpalleHus B Cry-
yae, koraa YacTtoTa BpaleHnsa coctaBnsaeT He MeHee 0,9 paboyelt YacToThl BpaLLleHUs;

b) He npesbliwatowmm 6onee yem B 1,5 pasa 3HaueHUsi rpaHULbl Mexay 3oHamn C 1 D Ha pabouen
yacToTe BpalleHus B crlydae, korga vyactoTa BpalwleHusi coctasnsieT meHee 0,9 paboyelt 4acToThl BpalleHUs.

Kak cneayeT 13 4.2.2.4, onsa noAWNNHUKOB € MasibiM 3a30pOM MOTYT BbiTb YCTaHOBMEHbI UHbIE YPOBHU
MPEQYIMPEXAEHUA (cMm. npunoxeHne B).

Mpw ycTtaHoBneHnn Ans pasroHa u Beibera ypoHss OCTAHOB ucxogsar u3 uHbix coobpaxeHui. Mpu
HapacTaHUM BUbpaLMm BO BpeMsl pasroHa Bbille ONYCTUMOro 3HauYeHUst NpeanodTuTenbHee MOXeT okasaTb-
CS He OCTAHOB, @ CHWXKEHWE YacToThl BpalleHusi potopa. Mpu HapacTaHui Bubpaumu Bo BpeMs Belibera poTo-
pa OCTaHOB MalUMHbl UMeeT Maro CMbIcNa, MOCKOSbKY AaHHbIA PeXUM caM Mo cebe NpuBoauT K ee OCTaHOBY.
OpgHako Mpu HanMuMM aBTOMaTUYECKON cUCTEMBbI ynpaBneHusi paboTol MalluMHbl MOXKeT oKasaTbesl HeoO-
Xo4uMbIM ycTaHoBUTE ypoBeHb OCTAHOB ans pasroHa u Beibera. B aTom cnyyae ans 3agaHua AaHHOro
YPOBHSI UCNonb3ytloT 6oree BbICOKAW MOBbIWALWMA  Ko3adbduLmMeHT, 4YeM Ans 3a4aHUA  YPOBHSA
NMPEOYMNPEXAEHUE.

MpuMedaHune—TIlpu pasroHe 1 BbiGere MakcumanbHan BuGpaumnsi 06bIMHO HABNDAAETCA NPY NPOXOXKAEHUN
KPUTUHECKMX 4acToT BpalLeHus.

4.2.4.4 Vicnonb3sosaHue noBblwaoLwero koaddpuuneHTta

Ecnun paboTta napoBoi TypGUHbI UNK reHepaTopa KOHTPONMUPYETCA aBTOMaTUYECKON CUCTEMON ynpaB-
NeHns, To 3Ta CUCTEMA OCTAHOBMUT MalLMHY Npy npeBbiweHUn Bubpaunein yposHa OCTAHOB. Ytobbl nzbe-
XaTb HeoBOCHOBAHHBIX OCTAHOBOB MalUWHBI NpU ee paboTe B HEYCTaHOBUBLUMXCA (NepexoaHbIX) pexumax,
ponyckarowmx 6onee BICOKYH0 BUBpaLIMIO, 4acTo UCNOMb3YHOT NOBLILIAKOLWWNIA KO3 dULNEHT, aBTOMaTUYECKK
ysenuunsatowmin yposHu NMPEQYNPEXAEHUA u OCTAHOBA npu paboTe MalunHbI B HEYCTaHOBUBLLIEMCS
(nepexoaHOM) pexume cornacHo pekoMeHaaumsam 4.2.4.2 1 4.2.4.3.

O6bI4HO NoBbIWAaWUIA ko3 dUUNEHT AEUCTBYET NPWU BO3PacTaHUN YacToThbl BpalLeHUa poTopa unm
npu ee yMeHblUEeHUN OTHOCUTENbHO paboyeit YacToTbl BpaWeHUa (HO He Npwu noaaepXaHuu kakow-nmbo
MOCTOSIHHOW YacTOThl BpaleHns), a Takke, Npu HeobxoaUMocTK, Ha paboueit YacToTe BpalleHUst B Havarmb-
HbI NEPUOA Harpy>XeHNA 1 B orpaHUYEHHbIA NPOMEXYTOK BpeMeHU, HeoBX0AUMBIA ANs AOCTUKEHUS TeMne-
paTypHOW cTabunusauuMn nocrie ckaykooOpasHbIX CYLIECTBEHHbIX W3MEHEHW Harpysku. 3HauyeHue
nosbiwatowero koapguumeHTa MoXeT BapbMpPoBaThCsl OT MalUWHBI K MalnHe 1 AOMKHO 3adaBaTbCsl Ha
OCHOBe onbiTa ee HesonacHon akcnnyataumn. Bonee Toro, Mcxods n3 3Toro onbiTa BO3MOXHO 3aaHue
pasHbIX NOBbIWALWMX KO3 DULIMEHTOB AN Pa3HbIX PEXXUMOB paboTbl MaLLUHbI.

4.3 KpuTtepun 2 (ana nsmeHeHUA 3Ha4YeHMA NapameTpoB BUGpauun)

AaHHbIl KpUTEPUIA OCHOBAH Ha CpaBHEHUWN U3MEHEHMUS! KOHTPONUPYEeMOoro napameTpa Bubpaumm oTHO-
cUTenbHO NpeaBapuTEnNbHO YCTAaHOBIEHHOrO OMOPHOro 3HaYeHUs ANA KOHKPETHOro yCTaHOBUBLLErOCS PeXu-
Ma paboTbl MalWWHBI. 3HaYUMTENbHOE YBENIMYEHUE UMM YMeHblUeHWe BUOpauun Bana MoxeT noTpebosaTtb
NPUHATUA COOTBETCTBYIOLMX MEP AaXe B Cryvae, koraa rpaHuua 3oHel C no kputeputo 1 eLle He AOCTUrHyTa.
Takue namMeHeHUst MoryT 6biTb BbICTPBIMU UMW NOCTENEHHO HapacTaloWWMMN BO BPEMEHU U yKa3blBaloT Ha
Hanuune nospexaeHns, NPMGNMXKaLWKNACA 0TKa3 UM Apyrue OTKINOHeHUs B paboTe MawuHbl. YCTaHOBUB-
LLIWIACA peXxum paboTbl, AN KOTOPOro NPUMEHSIIOT KpUTepuid 2, BKNoYaeT B ceba BO3MOXHbIE Hebonbllve
kone6aHus akcnnyaTaunoHHbLIX NapamMeTpoB, TakMX Kak BbIXOAHAA MOWHOCTb MalUWHbI, HO He BKIloYaeT B
cebsl peXXuM ¢ CyLecTBEHHbIMU BLICTPLIMKU U3MEHEHUAIMKU 3TUX NapaMeTpoB. B nocnegHem cnyyae cneagyet
pyKOBOACTBOBATLCA pekoMeHaauusamm 4.2.4.2.
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KpuTtepuin 2 cneayeT ¢ OCTOPOXXHOCTbIO MPUMEHSITb AN MaluH ¢ MycTaMu CUenneHus], y KOTopbiX
ckavkoobpasHble U3MeHeHUs BUBpaLmn SIBNSIOTCA 0ObIYHBIM SIBNIEHUEM, CBA3aHHBIM C OCEBLIM pacluMpeHn-
eM poTopa.

OnopHbLIM 3Ha4YeHNeM ANA AaHHOTO KPUTepUsl ABNSIeTCS TUMWYHOE, BOCNPOU3BOAUMOE 3HaYeHNe KOH-
TpoNUpyemoro napameTpa, onpeaenieHHoe No NpeawecTBYIOWUMM U3MEPEHNAM ANA KOHKPETHOro pexuma
pa6oTbl. Ecrin usmeHeHune napameTpa cyllecTBeHHO (0BbIYHO TakoBbIM cuUTaloT U3MeHeHne Gonee Yem Ha
25 % 3HavyeHuns rpaHuubl Mexay 3oHamu B u C), To Heo6Xx0aMMO NPUHATL Mepbl MO BbIABMEHWIO €ro NPUYMH.
OTu Mepbl crieflyeT NPUHATL BHE 3aBUCUMOCTU OT TOro, NMoBbicUNack BU6paumns Ui yMeHblumnach. PelieHne
no AanbHenLMM AeNCTBUAM 3aBUCUT OT TOTO, HACKOSbKO BEMUKO U3MEHUBLUEECH 3Ha4YeHUe KOHTPONMpyemo-
ro napameTpa U cTabunuaupoBanocb v NoBeAeHUE MallMHbI NOCe Takoro U3MeHeHus. B yacTHocTu, ecnin
BMOpaLusa U3MeHAeTCA BbICTPO, TO COOTBETCTBYIOLUME Mepbl CrneayeT MpUHATbL HesaMeanuTernsHO, NyCcTb
Naxe 3T U3MEHeHUA He AOCTUMNN BblllieyKasaHHOro NpeaesnbHoro sHaveHua. [nsa noawmnnHUKOB ¢ ManbiM
3a30pOM npefenbHble 3HaYeHUs criedyeT CKOpPeKTMPOBaTb COOTBETCTBYIOWMM o6pa3om.

Mpw ncnonb3sosaHn KpUTEPUA 2 CpaBHEHUIO NoANexXaT pe3ynbTaTbl U3IMEPEHWUIA, MoNyYeHHbIE B OQHOW
1 TOM Xe TOYKe MallNHBI U NO BO3MOXHOCTU B OAHUX U TeX e pabounx yCrnoBusax.

BO3MOXXHOCTU NPUMEHEHNA KPUTEPUS 2 HECKOMBLKO OrpaHUYeHbI TeM, YTO BECbMa 3HauuTerbHbIe U3Me-
HeHUsA oTAeNbHbIX COCTaBNALWMX BUBpaLmMn MoryT cnabo nposenATb cebs B LWMPOKOMNONIOCHOM curHane
(cm. TOCT UCO 7919-1). Hanpumep, pocT TpeLMHbI B pOTOpe MOXET CONPOBOXAATbCH NocneaoBaTebHbIM
M3MEHeHMEeM BbICLUUX FapMOHUK OBOPOTHOW YacTOThl, KOTOpbIE, TEM HE MeHee, MOryT OCTaThbCsl He3aMeT-
HbIMU Ha doHe nepBon rapMoHukn. Bereactsue sTOro BhIABNEHWE BblLEYKasaHHOTO NOBPEXAeHUst No
HabnMloAeHUAM TONBLKO LUIMPOKONONOCHOM BUGpaLmm 3aTpyaHeHo. Mo3Tomy, XOTA KOHTPOITb U3MEHEHUS LUIMPO-
KOMOMOCHON BUBpaLMn AaeT HEeKOTOPYIO MoMe3Hylo MHOPMaLMIo 0 BO3MOXHOM YXyALIEHUM TEXHUYECKOTO
COCTOSIHAS! MALLNHBI, BO MHOTUX CAyYaaX OH AoSKeH ObiTb AONOMHEH OLEeHKON U3MEHEHUA OTAesbHbIX Yac-
TOTHBIX COCTaBMIAOLWMX C UCMONb30OBAHUEM COOTBETCTBYIOLLEN U3MEpUTENbHON annapatypbl. CroXHOCTb
Takon annapaTtypbl MOXeT CyLeCTBEHHO NpeBbIWaTh Ty, YTO HeobxoanmMa ANA KOHTPONS LUMPOKOMOIOCHOM
B1BpaLwun, a ee npumeHeHne TpebyeT cooTBeTCTBYIOLIEH KBanudukaumn. Kputepun Ans MsmeHeHuUin coctas-
naoLWmnx BUbpaLum B HacTosALWeEM cTaHAapTe He paccMaTpuBatoTCa.

4.4 [ononHuUTenbHble NpoLeaypbl U KPUTEPUUN

OueHka BUBPALMOHHOrO COCTOSIHUA MaLUUHBI MO HACTOALWEMY CTaHAapTy MoXeT ObiTb AOMONHeHa
OLLEeHKOM Mo pesyrnbTatam naMepeHnii Bnbpauumn nogLwmnHUKoBo onopel (cMm. [5]). OaHako npocToro cnocoba
paccunTaTh BUBpaLmio NoALLUMHUKOBOM onopbl Mo Bubpauun Bana (1, Hao6opoT, Bubpauuto Bana no su6pa-
Luun onopbl) He cywecTyeT. PasHocTe Mexay abcontoTHOW 1 oTHOCUTENbHOW BbBpaunein Bana ceAsaHa ¢
B1BpaLmein NoALLNNHUKOBOR ONOpbI, HO, KaK MPaBuo, He paBHa eil. 3To HepaBeHCTBO 0BYCIOBNEHO HanNUuYK-
eM OTHOCUTENbHOW AMHAMUYECKON KECTKOCTU MACMSIHOTO KITUHA 1 OMOPHO KOHCTPYKLIMK Ha YacToTe Bpalle-
HUS, pasHBIMA TOYKaMK U3MEpeHUn BUBpaLmn Bana 1 nogWwnnHuka 1 BiusiHueM asoBbiX CABUMOB MeXay
curHanamu sBubpaumn. Takum o6pasom, Npyu COBMECTHOM NMPUMEHEHWUIN KPUTEPMEB MO HACTOALLLEMY CTaHaap-
Ty 1 1o [5] HeoBX0AUMO BEIMOMHNUTL HE3aBUCUMBIE U3MEPEHUS BUBpaLIMM Bana 1 kopryca (onopbl) NoALWMIHN-
ka. B cnyvae, korga nprMeHeHue pasHblX KpUTeprUeB aaeT pasHble OLEeHKU BUBPaLMOHHOTO COCTOSIHMUS, N3 HUX
06bI4HO BEIGMPAIOT Ty, UTO ycTaHaBnMBaeT Gonee XecTkMe OrpaHnYeHUsl Ha BO3MOXHOCTM aKCrnyaTaLum
MaLLWHbI (CM TOMbKO OMbIT ee UCMONb30BaHUS He PEKOMEHYET UHOE peLleHUE).

4.5 OueHka BUGpaLMOHHOTO COCTOSIHUS Ha OCHOBE BEKTOPHOro npeacTaBneHnsa uHdopmalm

OueHku, paccmaTpriBaeMble B HACTOALWEM CTaHAapTe, orpaHUYeHbl NCNOMb30BaHNeM LIMPOKOMNOosoc-
Howv BuBpaLum 6e3 yyeTa 4aCcTOTHBIX COCTABMSAOLLUMX UMW (ha30BbIX COOTHOLUEHUA. BO MHOMMX criy4asx 310
COOTBETCTBYET TPEHOBAHNAM UCMbITAHWUI NPU NPUEMKe NPOAYKLMM U 3KCMyaTaLMOHHOro KOHTponsa. OaHako
ONsl ONTOBPEMEHHOro KOHTPOMS WNU ANarHOCTUPOBAaHWA >KenaTenbHO WCMonb3oBaTbh WHGOpMaLUK o
cocTaBnsoWMX BUbpaLummn B BeKTOpHON hopMe Ans oGHapyKeHUs U naeHTudnkaumm usmeHeHuin B guHamu-
YECKOM COCTOSIHUM MaluuHbI. Takue U3MeHeHUst MOryT ocTaTbecd HeoBHapyKeHHbIMU NPU NUCMOMNb30BaHUN
TONbKO N3MEPEHN LUMPOKoNosiocHo BUGpauun [cm. [5] (npunoxeHue D)].

AHanMa cooTHOLLIEHW Mexay OTAerNbHbIMA YacTOTHLIMU COCTaBNAOWUMMA 1 UX hasamMmn HaxoauT Bce
6onbLlee NPUMEHEHNE B CUCTEMAX KOHTPOMSA COCTOAHUSA U ANarHOCTUKU. OQHaKo KpUTepun oLeHKU BubpaLm-
OHHOIO COCTOSIHWA Ha OCHOBE U3MEHEHUS BEKTOPHbLIX COCTaBMALMX B HACTOALWEM CTaHAapTe He paccmar-
pusatoTcs. bonee nogpobHble cBeAeHNa No gaHHOMY Bonpocy npusedeHsl B [11] 1 [12].
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Mpunoxenne A
(o6a3arenbHoe)

MpaHUL bl 30H COCTOSIHUSA

3HaveHus, npueegeHHble B Tabnuuax A.1 1 A.2 anst OTHOCUTENLHOW M aBCconTHON BMGpauuM Bana COOTBET-
CTBEHHO, NPUMEHSAIOT ANA CONOCTABINEHUs C HUMW pe3ynbTaToB M3MepeHuin pagvansHon Bubpauum sana BHyTpW UK
B6NM3M NOALLMMHMKOB, NOMY4eHHbIX NPy paboTe MalWKHbl B yCTAHOBUBLLEMCS PeXnMme ¢ pabouein 4acToTON BpaLeHusi.
B psige cny4aee 0co6EHHOCTM KOHCTPYKLMM KOHKPETHBIX MallMH MOryT noTpeboBaTb NPUMEHEHUs] ApYrMX rpaHuL, 30H
cocTosHuA (cMm. 4.2.2.4). Hanpumep, ocoboe BHUMaHWe cneayeT yaensitb TOMy, 4ToObl OTHOCUTENbHaA BUOpauma sana
He npesblwana gonycrumMoro 3asopa B nogwunHuke (M. npunoxenve B). Mpu nameperunsx sBubpaumm B Apyrmx Toukax
MaLLMHbI, & TAKKE BO BPEMS NePexoiHbiX PEXUMOB AOMYCTUMbI 3Ha4eHWs1, NpeBbIWakWwme ykasaHHbie B Tabnmuax A.1 u
A2 (cm. 4.2.4).

Tabnnuya A.1— PekomeHayeMble 3HAYeHWUs rpaHuUL 30H BUBPALMOHHOIO COCTOAHUS ANS OTHOCUTENBHOrO nepeme-
LLLeHWs1, MKM, BanoB NapoBbIX TYpOWH unm reHepatopos

YacToTa BpaLleH1s poTopa, MUH ™"
paHuua 30H
1500 1800 3000 3600
A/B 100 95 90 80
B/C 200 185 165 150
C/D 320 290 240 220

Tabnwya A.2— PekomeHayeMble 3Ha4eHVs rpaHuy, 30H BUBPALMOHHOIO COCTOAHUA ANA aBGCOMIOTHOIO nepemelle-
HWS, MKM, BarnoB NapoBbIX TypOWH UNu FreHEPaTOPOB

UYacToTa BpaLleHns potopa, MuH ™"
IpaHuua 30H
1500 1800 3000 3600
A/B 120 110 100 920
B/C 240 220 200 180
C/D 385 350 300 270

C rpaHNYHbIMM 3HAYEHUSIMU, PUBEAEHHBIMU B Tabnnuax A.1u A.2, cpaBHMBAIOT pe3ynbTaTl U3MEPEHUIi pa3Mmaxa
nepemellieHns Bana B 3aJaHHON NIockocTn nsmepenuin [cm. meton B no FOCT NCO 7919-1 (npunoxenwue B)]. Ecnu cur-
Hanel ¢ Napbl JaT4YMKOB, YCTAHOBIMEHHbLIX OPTOroHanNbLHO ApYr APYry B OAHON NNOCKOCTW W3MEePeHW, UCMONbayoT ans
nosly4eHnst MTHOBEHHOTO 3Ha4YeHnA nepemellenunn sana S, . [cm. metog C no FOCT UCO 7919-1 (npunoxenue B)], To
3Ha4eHVs rpaHuL 30H AOMKHBI ObiTh CHUXEHBI, MPUYEM KOSIPMDULNEHT YMEHbLUEHWUS 3aBUCUT OT hopMbl OpBUTLI ABMXKE-
H¥A Bana. B kauecTBe obLlel pekomMeHgauUMKN ANs KOPPEKTUPOBKY 3Ha4YeHUl Tabnuubl A.1 MOXHO MCNONb3oBaTb KOSg-
cuumenT 1,85.

MpumMeyaHn e— OBbIYHO B Ka4ECTBE MPUEMOYHBIX KPUTEPUER UCTONB3YIOT 3HAYEHUS B Npeaenax 3oH Aunu B,
HO He MpeBblllatoLMe 3HaYeHNe rpaHnLbl Mexay STUMK 3oHammn Bonee yeMm Ha 25 % (cm. 4.2.2.3).
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Mpunoxenve B
(cnpaBouHoe)

CooTHolleHue Mexay rpaHnuamMmm 3oH COCTOAHUA U 3a30pOM B NOALLUNMHUKe

Ans mawuH ¢ rmgpoaguHaMnYeckumy NoALWNMHUKAMU CKOMbXEHWUs] OCHOBHBIM yCrnoBMeM Ge3onacHoi paboTsi
aBnsietca TpeboBaHme, YTOBbLI NepemelLeHVs Bana Ha MacnsiHOM KIWHe He JOMNYyCKamnu ero KOHTakTa ¢ KOPryCcoM Mo Lwnn-
HUKa. Mo3TOMY rpaHnLbl 30H COCTOSIHUS [iNsi OTHOCUTENbHbLIX NePEeMELLEHUI Bana, npveeaeHHble B Tabnuue A.1, aonx-
Hbl BbITe COrmacoBaHbl ¢ 3TUM TpeboBaHWeM. B 4acTHOCTW, ANA NOAWMMHUKOB C MarbiM 3a30POM MOXET 0Ka3aTbCs
HeobXxoAMMbIM YMEHbLWWTE 3HAYEHNs1 rpaHuL 30H. CTeneHb YMeHbLWeHWs 3aBUCUT OT TuMNa NOAWWIHUKA U yIia Mexay
HanpaeBreHnem U3MepeHnin N HanpaBfeHneM MUHMMarbHOIO 3a3opa. B HacTosiWeM NpUNoXeHUn NpuBeaeH TUMNUYHBLIN
npumep KOppPeKuun rpaHnl, 30H BU6paLMOHHOIO COCTOSIHUA.

Mpeanonoxum, 4To ONOPON poTopa BbICOKOrO AaBNeHUsi NapoTyp6uHHOro arperaTa ¢ paboyeit YacToToi Bpalle-
Hus1 3000 MuH™" CNYXXUT UMNUHAPUYECKMIA NOALWMMHMK guameTpom 180 MM ¢ HoMMHanbHBIM 3asopom 0,1 %. B atom cny-
Yyae 3a30p B nogwunHuke paseH 180 Mkm.

M3 Tabnuubl A.1 MOXHO NMONyYnTh Criefylolme 3Ha4eHUs rpaHnL, 30H BUGPALMOHHOIO COCTOSIHUS:

A/B 90 MKMm;

B/C 165 mkwm;

C/D 240 MKkm.

Mpn 3TOM 3Ha4eHne rpaHnLbl Mexay 3oHamu B n C 6yaeTt MeHblue ykasaHHOro 3a3opa, a 3HauyeHWe rpaHnLbl Mex-
Ay 3oHamun C n D ero npeBbicuT. B Takux cnyyasix Heobxoguma Koppekuusi rpaHuL, 30H BUBpaLMoHHOIo cocTosiHus. Peko-
MEeHAYeTCs yCTaHOBUTL HOBbIE MPaHULbl 30H B ONSIX 3a30pa B NOAWWNHUKE, HAaNpUMeEp, crneaylowmm obpasom:

A/B 0,4 3a30pa, T. €. 72 MKM (OKPYITIEHHO 75 MKM);

B/C 0,6 3a3opa, T. €. 108 mkm (okpyrreHHo 110 Mkm);

C/D 0,7 3asopa, T. €. 126 Mkm (okpyrneHHo 130 MKm).

KoadbdpunumenTtsl 0,4; 0,6 1 0,7 B35iTbl TONBKO C LIENbIO MNNIOCTPALUKM NPUHLUMNG KOpPeKUMK. [insi NogWmnNHUKOB pas-
HbIX TUMOB MOTYT GbITb MCNONB30BaHBI Pa3Hble KOIPHULMEHTDI, 3HAUEHUA KOTOPbIX AOMKHbI BbITh COrNacoBaHbl Mexay
MocTaBLMKOM U NoTpebutenem.

B nacTosiem npumepe paccMaTpuBaeTcs criyyan, korga oTHOCUTENbHYI0 BUBpaumio Bana namepsiior B NoaLwLMM-
HVKe WNn B HenocpeAcTBEHHON BMM30CTM OT Hero. B apyrux Toukax, roe pagvanbHble 3a30pbl Gonble, MoryT GbiTh
MCMNonb30BaHbl 6ornee BbICOKME 3HAYEHWUs TPaHUL, 30H COCTOSIHUS.
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