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[lpeagucnoBue

1 NOoAIrOTOBJIEH ABTOHOMHOW HEKOMME pYeCKoW opraHmsaunen « Hay4vyHo-mccneaoBaTenbCKUM LLEHTP
KOHTPONS U AnarHoCcTUKN TexHmndecknx cuctem» (AHO « HAL KO ») Ha ocHoBe COBCTBEHHOro ayTeHTUYHOIO Ne-
peBoda cTaHaapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum kommteToM no ctaHgaptusaunm TK 183 «Bubpauus, yaoap n KOHTPONb TEXHU-
YeCKOro COCTOAHUSA»

3 YTBEPXXAEH N BBEAEH B OEWNCTBUWE Mpukasom PenepanbHOro areHTCTea no TeXHUYECKOMY
perynupoBaHuto n metponornn ot 29 Hosidpsa 2012 r. Ne 1389-cT

4 HacTtosawmm ctaHaapT ABNAeTCA MOANPULIMPOBAHHBLIM NO OTHOLLEHUIO K MeXayHapoaHOMY cTaHaap-
TY MCO 10816-2:2009 «Bunbpauyms. OueHKka COCTOAHUS MaLUKWH Mo pesynbTaTtamMm U3MepeHns BnbpaLnm Ha He-
BpaLatoLwmxcs Yactax. HacTb 2. CTauoHapHble napoBble TYPOUHBI U reHepaTopbl MoLWHOCTLI0 bonee 50 MBT
c pabouynmun 4vactotamm BpaweHuss 1500, 1800, 3000 n 3600 muu-T» (ISO 10816-2:2009 «Mechanical
vibration — Evaluation of machine vibration by measurements on non-rotating parts — Part 2: Land-based
steam turbines and generators in excess of 50 MW with normal operating speeds of 1500 r/min, 1800 r/min,
3000 r/min and 3600 r/min») nyTemMm BHeCeHUs TeXHUYECKUX OTKITOHEHNIN, OO BSICHEHUE KOTOPLIX NpUBEAEHO BO
BBeEeHUN K HACTOsILLEMY CTaHaapTy

5 BBEAEH BINEPBbBIE

[lpasuna npumMeHeHUs Hacmosiueao cmaHoapma ycmaHosneHsl 8 OCT P 1.0—2012 (pa3soen §8).
VIHpopmauus ob UMEeHeHUSIX K HacmosauweMy cmaHoapmy riybrnukyemcs 8 eXXe200HOM (M0 COCMOSIHUK Ha
1 FHBapsa meKyuiea20 2o00a) UHGhopMalUUOHHOM yKaszamere « HalyuoHarnbHbie cmaHOapmbly, a ohuyuanbHbiU
mekxkcm U3MEeHEHUU U r0rpasoK — 8 €XeMeCSIYHOM UHPOpMalUOHHOM yKaszamerne «HalyuoHarnbHbIe cmaH-
Oapmbi». B cniydyae riepecmMompa (3aMeHbl) Unu OmMeHbl Hacmosiweao cmaHOapma coomeemcemeyrujee
yeeoomMrieHue byoem onybnuxkoeaHo 8 brilxkallleM 8bIMNYyCKe eXeMeCs4YH020 UHPOopMalUOHHO20 yKa3amerns
«HauyuoHanbHbIe cmaHOapmeiy. Coomeemcmeyioulast UHpopMaluus, yeeGoMIIeHUe U meKcmabi pa3Meuiarom-
CS mak)xe 8 UHopMalUuoHHOU cucmeme obuiez20 rnosib3osaHusi — Ha ocpuluanbHOM caume PedepalibHo20
azeHmemea rno mexHU4YeCcKoMy pez2yruposaHuo U Memposio2uu e cemu ViiHmepHem (gost.ru)

© CtaHgaptuHdopm, 2014

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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BBegoeHue

Obwne TpedboBaHUA K KOHTROMO BUOPpaLUUOHHOIO COCTOSIHUS MaLLWH Pa3HbIX BUAOB NC U3MEPEHUAM BUD-
paunn Ha HeBpalwarwmnxesa Yactax yctaHosneHbl [OCT MCO 10816-1. HacTtoawmm ctaHgapT pacnpocTpaHa-
eT pekomeHgauun NOCT MCO 10816-1 Ha oLEHKY BUOPaLUUOHHOTO COCTOSIHUA KPYMHBIX NapoBbIX TYPOUH K
reHepaTopOoB MO pesynbTaTam UIMepeHUd BUbpauum Ha kopnycax unu onopax NnoaLWwnnHUKoB. PesynbTaThl U3-
MEPEHUN B 3TUX TOUKaX CNOCODHLI AOCTATOYHO MOJTHO XapaKTepusoBaTb obllee BUOpaLMNOHHOE COCTOSIHUE
MaLUWH. YCTaHOBMNEHHBIE CTAHOAPTOM KPUTEPUN OLIEHKN BUDPALMOHHOIC COCTOSIHUA 000D AOT OMbIT 3KCMMY-
aTauMM MallnH gaHHOro BMAaA.

HacTodawmm cTaHgapToOM YCTaHOBNEHLI ABa KpUTEPUSt OLIEHKM BUDOPpAaLIMOHHOIO COCTOSIHMSI MaLLUHBL, pa-
DoTatolen B yCTAHOBUBLLUEMCS PEXUME: Ha OCHOBE abCOMOTHLIX 3HAYEHUN BUOpaLIMN U HA OCHOBE U3MEHE-
HAA 3TUX 3Ha4YeHUN. Kpome Toro, npuBeaeHbl KpUTEPUN OLEHKU BUDPaLMOHHOIO COCTOSIHUA NO peaynbTartam
N3MEPEHUN B HEYCTAHOBUBLLUEMCH (NepexoaHOM) pexxnume paboThl MallMHbI, a TakKe No U3MepeHUsIM HUA3KO-
4acTOTHON BUBpaLUn.

Bubpauuo Ha HeBpaLlaloLWMXCs YacTsX He crnegyeT paccMaTpuBaTh B KAYeCcTBe €AUHCTBEHHOMO UCTOM-
HUKa MHopMaLIMM ¢ BUOpaLIMOHHOM COCTOSIHUK MaLUUHBL. [1pn KOHTpONEe COCTOAHUS KPYMHBIX NapoBbLIX Typ-
OVH N reHepaTopoOB N3MEPEHUs Ha HeBpPaLlaloLWMXCA YacTAX NMPUHATO OOMOMHATb U3MepeHUsIMi BUdpaLnn
BpaLlatoLlmxcs BanoB. TpeboBaHUA K TakuM UamepeHusam yctaHoBneHbl B [4] u TOCT P 55263.

MeToAabl OUEHKWU, YCTaHOBMEHHbIE HACTOSILLMM CTaHAApPTOM, OCHOBaHbI HA U3MEepPEeHN BUOpaLnn B LLIN-
POKOW nornoce YacTtoT. 1o mepe coBepLUeHCTBOBAHUA TEXHOSIOTMIA KOHTPOSSA COCTOSIHUSI MaLLUWH BCe bonbluee
pacnpocTpaHeHUe NonyvyaroT USMepPeHNs B Y3KUX NONIocax YacToT U CNeKTpanbHbl aHanns subdpaunn. OaHako
B HACTOSILLEM CTaHOapTe KpUTepun oLeHKMU BUOpaLIMOHHOMO COCTOSAHUA MO U3MEPEHUAM Y3KONONOCHON BUBpa-
LI He yCTaHOBMNEHLI. bonee nogpobHas MHpopMaLnsa 0 KOHTPONE COCTOAHUS MaLLUWH NO PasfUMYHBbIM Xapak-
TepucTnkam smbpaummn npusegeHa B [9] u [10].

[0 cpaBHEeHUIo ¢ NpUMeHeHHbIM MexayHapogHbiM cTaHgapTom MCO 10816-2:2009 HacToALWMN CTaH-
O0apT ACNONHEH creaylWwMy NMoNoXeHUAMN, YIUTBIBAKOLWMAMKM OTeYeCTBEHHBIN ONbIT 3KcnnyaTauuyM MmallvH
OaHHOro BMAA:

- TpeboBaHNEM UIMEPATH BUOpaumio MawinH MolHOCTLIO cBbile 200 MBT B oceBoM HanpaBneHUn He
TONbKO HA YNOPHLIX, HO U Ha paguanbHbIX noawmnnHukax (pasgen 3);

- YBeNnn4eHneM BepxHen rpaHunubl gnanasoHa YactoT usmepeHun ¢ 500 'y go 1000 'y, (pasgen 3);

- onpegeneHnemM MNOHATUS YCTAHOBUBLUErocsl pexuma paboThl MallWHbI (NpUMedaHne B noapasge-
ne 4.1);

- YACNOBLIM KpUTEpPUEM AONYCTUMOCTU HaBeaeHHOW BMDOpauun (noapasaen 4.1);

- BBegeHuem noporosoro yposHa YBEOOMJIEHUE (nyHKT 4.2.3);

- YCTaAHOBMNEHbLI MNpeaenbHble CPOKM npeBbllleHUA Bubpaunen yposHen YBEJOMITEHUE
NPEAYINPEXOEHWE (noanyHkT 4.2.3.1);

- 3Ha4YeHne MakcumansHo gonyctumoro noporosoro yposHa NPEOAYINPEXOERHWE cHuxeHO co 3HaYve-
HMA, B 1,25 pas npeBocxogdulero sHadyeHne rpaHuubl mexay 3oHamm B n C, oo sHavyeHUa rpaHuLbl Mexay STU-
MW 30HaMK (NOANYHKT 4.2.3.2);

- 3HadeHne MakcumalnbHo gonyctumoro noporosoro yposHa OCTAHOB cHWXeHO cO 3HadeHud, B
1,25 pas npeBocxoasiero sHavyeHune rpaHuuel mexay soHamu C 1 D, 4o 3HavyeHusa rpaHuubl Mexxay 3TUMK 30-
HamMu (noaAnyHKT 4.2.3.3);

- KOUTEPUEM OLEHKN BUBPALMOHHOIO COCTOSAHUSA Ha OCHOBE WU3MEPEHUN HU3KOYACTOTHOW BUBpaLuu
(noanyHKT 4.2.3.4) n TpeboBaHneM K puUnbTpy AN N3SMepeHnn HU3KOYaCTOTHOW BUbpauun (pasgen 3);

- MOHW)KEHbI 3HAYEeHUSA rpaHnL, 30H BUOpaLUMOHHOro CcocTosiHMS (Tabnuua A.1. npunoxeHns A) anst Ma-
LWMH ¢ HOMUHanbHOW YacToTon BpaweHna 3000 muH~! oTHOCUTENbHO MaLUMH ¢ HOMUHaNbHOW YacTOTOW Bpa-
weHua 3600 muH1;

- B COOTBETCTBUN C BHECEHHBIMUN U3MEHEHUAMUN B rPaHnLbl 30H BUOPALMOHHOIO COCTOSIHUS (MPUNOXKe-
HMe A) naMmeHeHbl YACIOBbIe 3HavYeHUa npumMmepa B npunoXxeHmm B.

BHeceHHble AONONHEHUS BblAeNeHbl B TEKCTE cTaHdapTa KYPCUBOM.

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOU PEOEPALUMN

Bubpauua

KOHTPOJIb COCTOAHUA MALLUH NO PE3YJIbTATAM USMEPEHUN BUEPALIUA
HA HEBPALLAIOLWLUXCA HACTHAX

YacTtp 2

CTtayunoHapHble napoBble TYPOUHBbI U reHepaTopbl MOLWHOCTLIO bonee 50 MBT
¢ pabouuMmu yactoTamm BpaweHus 1500, 1800, 3000 1 3600 MUH "

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

INata BBeaeHnsa — 2013—12—01

1 O6nactb NpMeHeHUA

HacTtoawmin ctaHgapT ycTaHaBMBaeT PYKOBOACTBO MO OLEeHKe BMOpaLMOHHOro COCTOSAHUA MallvH Ha
MEeCTe MUX YCTaHOBKM MO pe3ynbTaTamM U3MepeHuin LLMPOKOMNONOCHON BUOpaLnn B pagmanbHoM (K ocu Bana) Ha-
npaBfeHN Ha Kopnycax UM onopax Bcex paguarnbHbiX NOALLNNHUKOB U B OCEBOM HanpaBieHUn Ha YNopHbIX
nogwmnHmnkax. Mpun oueHke BUOpaLMOHHOIo COCTOAHUA KOHTPOMIO noanexar:

- BMbpauuna B HOpManbHOM YCTaHOBUBLLUEMCS pexnme paboTbl MaLLUHbI;

- BMOpaLna B HEyCTaHOBUBLLUNXCA (NepexodHblX) pexumax, BKINovas pasroH, Bolber, HavyanbHoe Harpy-
)XEHUE N U3SMEHEHUSA Harpys3Ku;

- 3MeHeHnsa Bubpauum npu paboTte MalLUUHbI B HOPMalbHOM YCTaHOBUBLLEMCS PEXUME.

HacTodawmnn cTaHaapT pacnpocTpaHaAeTcsl Ha cTalUoHapHbIe napoBble TYPOUHBI U reHepaTopbl BbIXOA-
HoW MoLLHOCTbLIO Bonee 50 MBT ¢ pabounmun yactotamu BpateHnsa 1500, 1800, 3000 nnn 3600 muH—1. OH pac-
NPOCTPaHAETCS TakkKe Ha napoBble TYPOUHLI NN reHepaTopbl, HEMNOCPEACTBEHHO COeAUHEHHbIE C ra30BLIMUA
TypbuHamu (Hanpumep, B COCTaBe naporasoBbiX 3Heprobnokos). B aTomM cny4yae KpUtepumn, yCcTaHOBMEHHbIE
HACTOALLMM CTaHOAPTOM, NMPUMEHSIIOT TOMBKO K pe3ynbTataMm U3MepPeHUn BUOpaum NapoBbIX TYPOUH 1Unn
reHepaTopoB (BKIOYaa My@Thl cLenneHnsa).

Kputepun, ycTaHOBMEHHbIE HACTOALWMM CTaHOapTOM, HEe NMPUMEHSAT AN OLEHKU BUOpaLunn 3neKTpo-
MarHUTHOrO NPONCXOXAEHUS Ha yABOEHHOW CeTEBOW YacTOTe Ha Kopnyce 1 cepaedHnKke cTaTtopa reHepaTopa.
[ns obwen oueHKkn BUOpaLMOHHOTO COCTOSAHUA MaLUMHbI KpOMe pe3yribTaToB M3MEePEHWNIA, MoNy4YeHHbIX

B COOTBETCTBUM C HACTOSILLMM CTaHOAPTOM, OOBIYHO HEODXOAMMO TaKXKe 3HaTb pe3ynbTaTbl U3BMEPEHNA BND-
paunn BpawatoLmxcsa BanoB. TpeboBaHUA K TakKum namepeHuam yctaHoBneHosl B [4] u FTOCT P 55263.

2 HopMaTuBHbIE CCbINKN

B HacToswWweM cTaHaapTe UCNONb30BaHbl HOPMAaTUBHBIE CChINKKM Ha cneayrowne ctaHaapThl:

[OCTUCO 10816-1—97 Bubpauus. KOHmMponk COCMOSHUS MalWiUuH rno pe3yfbmamam UsMepeHul eub-
payuu Ha Hegpauwjaroujuxcs 4Yacmsx. HYacme 1. Obuwjue mpebosarHus (MCO 10816-1:1995, IDT)

[OCT P 86263—2012 (MCO 7912-2:2009) Bubpauusa. KOHMpoib COCMOSHUA MaliuH o pe3ynbma-
mam UsMepeHul subpauyuu Ha spaujaroujuxcs ganax. Yacmes 2. CmauuoHapHkie rnaposbie mypbuHki U 2eHe-

pamops! MouwHocmbto bonee 50 MBm ¢ paboyumu yacmomamu spawieHus 1500, 1800, 3000 u 3600 muH"
(MCO 7919-2:2009, MOD)

U3pgaHne odbvumanbHoe
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[Tpumeyanwume—Ilpn Nnonb3oBaHUM HACTOALWMM CTAHAAPTOM LenecoobpasHo NPoOBEPUTb AENCTBUE CCbINOM-
HbIX CTaHOAAPTOB B WMHMPOPMALMOHHOM CUCTEME ODLWEro nonb3oBaHuns — Ha odwumumanbHoM cante dPeaepanbHOro
areHTCTBa MNno TEXHUYECKOMY PErynMpPOBaHNIC N METPOIOMMN B CeTU IHTEPHET UM Mo exXerogHomy MHpopMaunoOHHOMY
yKasartento «HaunoHanbHble cTaHAapTbl», KOTOPbLIW ONYBNUKOBAH NO COCTOSAHUIO HA 1 AHBAPS TEKYLWLErO roga, v Nno BbIMyc-
Kam eXXeMeCcAa4YHOro MHopMauUnoHHOro ykasarensi « HaunoHanbHble CTaH4apPThI» 3a TEKYLWWKW rof,. Ecnn 3ameHeH cCblnouy-
HbI CTaHZApPT, HAa KOTOPbIM gaHa HegaTUpOBaHHAas CCblNKa, TO PEKOMEHAYETCSH UCMONb30BaTh AEUCTBYIOLWYIO BEPCULD
3TOro cTaHgapTa C y4eTOM BCEX BHECEHHbLIX B AAHHYIO BEPCUIO N3MEHEHUIN. ECnNn 3aMeHEH CCbINTOYHbIM CTAHA4APT, HA KOTO-
Pbi JaHa gaTMPOBaHHAas CChINKa, TO PEKOMEHAYETCH NCNONb30BaTh BEPCUIO 3TOINO CTaHgapTa C yKka3aHHbIM BblLLE rogom
yTBEPXAEHUS (MPUHATKA). ECnn nocne yTBepXAeHUs HACTOSIWLENO CTaHA4ApTa B CCbINOYHbIM CTAaHAAPT, HA KOTOPLIN AaHa
0aTUPOBAHHASA CCbINKA, BHECEHO N3MEHEHUEe, 3aTparmBatcLllee nonoXxeHmne, Ha KOTopoe AaHa CCblfKa, TO 3TO NONoOXeHune
PEKOMEHAYETCH NPUMEHATL Be3 yueTa AaHHOINo nameHeHusl. Ecnm cebinoYHbIn CTaHAAPT OTMEHEH BEe3 3aMeHbl, TO NONo-
XXEHWe, B KOTOPOM AaHa CCbiNka Ha HEro, peKoMeHAyeTCA NPUHATE B YacTU, HE 3aTparmBatoleEN 3Ty CCbISKY.

3 U3mepeHuna Bnopaumm

MeToabl U cpeacTBa U3MEPEHUN OOKHBI yaoBneTBopaATh obwmm Tpedosanmam no FOCT NCO 10816-1,
a TaKke cregyoLwmm.

NamepuTtenbHas cuctemMa gosmkHa obecnevymBaTb BbINONHEHNE U3MEPEHIN LLUMPOKOMONOCHON BUDpaLunn
B AnanasoHe 4acToT, HWXKHAA rpaHuua kotoporo 10 'y, a BepxHaa — He meHee 7000 My. OgHako ecnn 3Ty Us-
MEPUTENbHYIO CUCTEMY UCMONMb3YIOT KPOMEe KOHTPONS COCTOSAHUA TakKe Ang AUarHoCTUPOBaHUSA, TO OHa AO0I-
XXHa obecnevnBaTb BbINONHEHWE U3MepeHUN B Donee LLIMPOKOM AMana3oHe 4acToT, a Takke npoBegeHue
cnekTpanbHOro aHanmaa snopaunn. Hanpumep, B cnydasix, korga 4yactora, COOTBETCTBYIOLLASA NEPBOU KPUTK-
YeCKOW YacToTe BpalleHUda reHepaTopa UM poTopoB CeKUMM HU3KOro gaBneHunsd, Haxogutced Hke 10 'L, HU-
XXHAS rpaHuLLa YacTOTHOro AnanasoHa M3sMepeHuin AoMmKHa ObliTb YMeHbLLeHa, YTOObI BKMIOYNTL 3Ty YacTtoTy. B
OCODLIX cryyasix, Korga Ha MalluHy MOXeT BO3AEeNCTBOBATb HU3KOYACTOTHas! BUOpaLUA CTOPOHHUX NCTOYHN-
KOB, Hanpumep, B CEUCMWUYECKU OMacHbIX panoHax, cneayeTt NpedycMOTPeTb UCMONb3oBaHWe, Hanpumep,
punbTpaunmM HU3KOYACTOTHOrO OTKNMKa WM 3adep)Xky curHana. Ecnu npepgnonaraetcs cpaBHUBAaTL
pe3ynbTaTbl UI3AMEPEHUA AN pa3HbIX MALUWH, TO crieayeTt yoeauTbesl, YTO U3MepeHns npoBeaeHsl B 04HOM U
TOM Xe gnanasoHe 4acTorT.

s KoHmMpons Hu3kodyacmommHou gubpayuu (cm. 4.2.3.4) 0ononHuUmMernsHO UCronk3yrom uibmp Hu-
XKHUX Yacmom ¢ yacmomou cpe3sa, pasHou ronoguHe paboyel dyacmomsbl U KPYMU3HOU criada He MeHee
48 ob/okmasa.

TOuUKM N3MepeHnn BeIbNpatoT TakumM 0bpasoMm, UTODLI n3mMmepsieMast BUbpauus coaepana AoCTaTouHYo
MHpopMaLNIO O AMHaAMUYECKNX cunax, AeUCTBYOLWMX B MallmMHe. CneayeT ydoeanTbes, UTO cpeacTBa NsMmepe-
HAN He noaBeprarTcs Ype3sMepHbIM BHELUHUM BO3AEUACTBUAM, HanpuMmep Bo3ayLluHoro wyma. O6blMHO U3Me-
PEHUS Ha KaXOOW KpbIKe WM onope NOoALWUMHMKA NPOoBOAAT B ABYX OPTOroHanbHbIX paavanbHbIX
HanpaBneHUAX U 8 0Ce80OM Harpae/leHuUU, kKak nokasaHo Ha pucyHke 1. 1o coanacosaHUuo ¢ 3aKa34qluKoM OorlycC-
Kaemcsi He npoeooumsbs U3MepeHUs ocesol aubpayuu paduarbHbIX MOOWUMHUKO8 20pU30HManbHbIX MallUH
MouwiHocmeio meHee 200 MBm.

PaguanbHble HanpaBneHus usmepeHun BUbpaLiim onopbl UK Kopnyca nogwnnHmka gonyckaeTcs BblOU-
paTb NPOWU3BONbLHO, HO NPEeANOYTUTENBbHBIMU ABMAOTCH rOPU3OHTaANbHOE U BEPTUKaNbHOE HanpaBleHUs.

[onyckaeTcs NpoBOAUTbL U3MEPEeHUS TONMbKO B OAHOM pagnanbHOM HanpaBleHUn ¢ UCMoNb30BaHUEM Of-
HOTO AaTt4vmka BUbpaLmm npu yCnoBum, YTo 3TO NMO3BOMUT NMony4vaTb AOCTAaTOYHO NOMHYH NHgopMaLmio O BUOpa-
11 noawmnHuka. INpn aTomM cneayeT yuuTbiBaTh, YTO BbibpaHHast opuUeHTauusa gatiymka MOXET He MO3BONUTL
HabntoaaTbe MakcUManbHoOe 3Ha4YeHMe KOHTPoONMpyeMoro napameTpa Bubpauum gaHHOro nogLwnnHuKa.

Kputepun oLEHKU BUOPALMOHHOIO COCTOSIHUA, YCTAHOBMEHHbIE HACTOALWMM cTaHOapToM (CM. Tabnu-
Ly A.1) NPUMEHSAOT B OTHOLIEHUN Pe3yNbTaTOB U3MEPEHUN paananbHOW N 0CEBOW BUDOpaLUK pagnanbHbIX W
YNOPHLIX NoALWUNHUKOB. K noglmnnHukam 6e3 mexaHU4ecknux cBA3en, orpaHu4nBarolLnMx Ux nepemMmelleHue B
OCEBOM HanpaBeHUN, MOTyT ObITb YCTAHOBIEHBI MEHee CTporme TpeboBaHUA No 0CeBon BUOpaL .

XapakTepUcTukn NaMepuTensHOM CUCTEMbI AOIMKHBI ObITb onpeaeneHbl ¢ y4eTOM BITUAHUS:

- KonebaHun TemnepaTypbl;

- MArHATHLIX NONeu;

- aKyCTUYEeCKOro Lyma;

- KonebaHN HanNpPsPKeHUA NMUTAHUS;

- ANEKTPUYECKOro nMmnegaHca n AnnuHel coeguHUTENbHOro Kabens;

- OpUEeHTaUuK gaTynka;

- )XECTKOCTU NOBEPXHOCTU YCTAHOBKA AaT4yuMKa.
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a — HanpasneHue namepeHuin

PucyHoK 1 — TunnyHbie MecTa u HanpaeneHns N3MepPEeHNn Ha Koprycax v onopax nogwunHUKOB

Ocoboe BHMMaHWe cneayeT yaensiTe NpaBUiibHOW YCTaHOBKE AaT4yunKka U TOMY, YTODbI cpecTBa Kpene-
HUA daT4yuKa He yxyawany TOYHOCTb U3MepeHun (cMm., Hanpumep, [2] n [3]).

4 Kputepum OLEHKMU

4.1 O6wume nonoxeHusn

BIOCT NCO 10816-1 ycTaHOBNEHLI ABa 0OLWNX KPUTEPUSA OLIEHKN BUOPALMOHHOTO COCTOAHNS MaLLNH
Pa3NMUYHbLIX KNTAcCOB MO U3MepeHUsAM Ha HeBpallaLwmxes Yactax. OanH Kputepmin — Ans MHTerpanbHoOro na-
pameTpa BUbpaLnn B LLMPOKOW NOSIoce YacToT, ApYyron — Ans U3aMeHeHUn 3Toro napamMmeTpa 6e30THOCUTENb-
HO K HanpaBneHUo N3MeHeHUN (B DOSbLUYIO UNU MeHbLUYO CTOPOHY).

YCcTaHOBMEHHbIE HacTOALMM CTaHAapTOM YUCNOBble 3HAYEHUA KpuTepueB nosnydeHbl 060bLeHnem
OoNbLLOro MaccuBa pes3ynbTaToB N3MepeHui ANs MalllH AaHHOro B1Uaa, N MOXKHO OXuaaTb, YTo cobntogeHune
pekoMeHJauun HacTosALWero ctaHgapTa no3sBonnT obecnevynTs HopManbHoe YHKLUOHUPOBaHNE MaLLUHbI.

Kontepuun HacTosiLero ctaHaapTa yCcTaHoBNEeHb! A1 MallvHbl, paboTatowen B yCTaHOBUBLLIEMCS PEXU-
Me B 3aJaHHOM AnanasoHe Harpy3ok Ha paboven yactoTe BpaweHust. [Npn aToMm Ansi reHepaTopa AonycKaroTCs
0ObIYHbIE HEDONLLUKE KONEBAHNS SNEKTPUYECKON HAarpysKu.
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[1 pumMe4yaHUue— [loHsmue YemaHOo8UBWIec0OCAH PeXUMa CE8A3aH0 C npuxo@om 8 PAaBHO8ECHOE COCIMOAHUC 8CEX
CbUSquCKUX roneu, om KOrmaopsix 3asucum euﬁpaqw? MatuuHbl. Kak rpasursrio, PexKUuM cHurmarm ycmaHOogUsWIUMCAH, eCliu
r1ou GaHHOU HacPYy3Ke 8Ce KOHMPOnupPyemMble IKCIiyamalUuOHHbBIe fiapamMernpbl COXPAaHARKIT MTOCIMOAHHOE 3Ha4YeHUe.
O0Hako ocoberHHocmMU KOHCMPYKUUU, yCmaHO8KU U d)yHKuUOHUpOBSHUH KOHKPermMHbiX MalllH MOcyIm nompeﬁoeamb 3a-
daHusa OorofiHuUMernbHbIX yCﬂOBUfj YCrmaHO8UBWIec0CH Pe XKUMa, KOmophbie onpe@enmom, Haripumep, Ha OCHO8Ee Ofibima

FKCIniyarmatuu.

KpomMe 3TUX KpUTepueB HaACTOSILLMM CTaHOAPTOM YCTAHOBIMEHbI TaKKe Kputepumn ans padoTbl MaLLWHbI B
HeyCcTaHOBUBLUeEMCSA (NepexXoaHOM) peXXume. Ewe 0OUH OoNoHUMeEnbHbIU Kpumepuu rpeodriofiazaem aHarnu3s
HU3Ko4YacmomHou subpatuu maliuHel. Icnonb3oBaHMe yKa3saHHbIX KpUTEepUEB NO3BONUT U3beXxXaTb Heonpas-
OAaHHbIX 3aTpaT Ha CHWXeHUne BUbpauun, cosgaBaeMon MalUMHOW, a Takke npeabsiBNeHns Ype3mMepHO 3aBbl-
LUEHHBIX TPpeboBaHMN K ee BMOpaALIMOHHOMY COCTOSIHUIO. [laHHbIe KPpUTEPUU MOTYT CNYXUTb TakKe OCHOBOU
TpeboBaHMA NPUEMOYHBLIX UCTIbITAHUI (CM. 4.2.2.3).

Bce Kputepun npegnonaratoT namepeHne sndpauunmn, cosgaBaemMon MallMHOW, a He nepegaBaeMon Ha
Hee N3BHe. Ecnn ecTb OCHOBaHUA OXKMAATb CYLLECTBEHHOrO BNUAHUA HaBeaeHHOW BUBpaLun (ANUTENBHOM
NN KpaTKOBPEMEHHOW), TO pekoMeHAOYeTCH NpoBeCcTn U3sMepeHnUsa Ha OCTaHOBNEeHHOW MallunHe. Ecnin pesynb-
TaTbl U3IMEPEHUN OKaXKyTCAa HenpuemMrnemMo BbICOKUMU (Harpumep, bonee mpemu subpayuu MaluHsl, pabo-
marouiel 8 3a0aHHOM peXxume), ToO HeoDXoAMMO MNPUHATL Mepbl ANA yCTpaHeHWUs BNUAHUS HaBeaeHHOW
BUOpaLun.

[na nonyyeHns oduwen oueHKN BMOpaLMUOHHOIO COCTOSIHUSA MalUHbI U3MepPeHUs Ha HeBpallakoLNXCS
YacTHAX YacTo ACNONHAT U3MEPEHUSIMIN BUDOpaL K BpalLlatoLLMXCH Barnos.

4.2 Kputepun 1 (ana abconwTHOro 3Ha4YeHUA KOHTPONUPYEMOro napamMeTpa)

4.2.1 O0OWme nonoxeHus

[1aHHBIN KPUTEPUN CBA3AH C onpegeneHnem rpaHul, 4ng abcontoTHOro 3Ha4YeHUs napameTpa Bubpaunmn
N3 YCNOBUA AOMNYCTUMBIX AMHAMUYECKUX Harpy3oK Ha NOALWUMHUKA 1 AONYCTUMON BUOpaLuM, nepegaBaeMon
Ha OMOPHYIO KOHCTPYKUMIO N pyHOAMEHT.

4.2.2 Bubpauua MawnHbl B YCTAHOBUBLLEMCA peXUMe ¢ paboyen 4acToTON BpaLleHUA

4.2.2.1 Obwme nonoxeHus

MakcumanbHoe 3HavYeHne KOHTPONUpYeMoro napamMmeTpa, NnonyyeHHoe no MsMepeHuUsaMm Ha KaXXaoM noa-
LLUMNHWKE UM ONOpe, CPaBHUBAKOT € rpaHnLaM1 30H BUOpaLMOHHOTO COCTOSIHUSA, YCTaHOBMEHHBIMW Ha OCHOBE
aHanusa npakTukK akcnnyatayum MmallMH gaHHoro smaa.

4.2.2.2 30HbLI BUOPALIMOHHOMO COCTOSAHUS

[na oueHKn BMBpaLIMOHHOIO COCTOAHUA MallUHbI, paboTatolen B YCTAHOBUBLLEMCS pPeXUME Ha pabo-
Yeln 4acTtoTe BpaLLUeHUs!, U NPUHATUSA peLleHN O HEOBXoAUMBLIX AENCTBUSX B KOHKPETHOW CUTYaLMAN YCTAHOB-
neHbl cnegyrowmne 30HbI:

30Ha A — B 3Ty 30HY nNonajgaeT, KaK npaBuno, BMbpaunst HOBbIX MallWH, BBOAUMBIX B 3KCNyaTauuto.

30Ha B — maluunHbl, BUbpauusa KOTopbIX NonagaeT B 3TY 30HY, 0ObIYHO cUHMTAaOT NPpUroaHbIMAU ANst ANn-
TenbHOW aKcnnyaTauun 6e3 orpaHU4YeHNs CPOKOB.

30Ha C — MalmnHbl, BUOpaLKUAa KOTOPLIX nonagaeT B 3Ty 30HY, OObIMHO cUHMTAOT HENnpUrogHbIMU Ons
aOnnTenbHON HenpepbiBHOM paboThl. OObIMHO AonycKkatoT PYHKUMOHUPOBAHWUE TakKMX MaLWMH OrpaHUYeHHbIN
nepuoa BpeMeHN, noka He NOosIBUTCA BO3IMOXKHOCTb NMpoBeeHNUA BOCCTAHOBUTENbHLIX MEPONPUATUN.

30Ha D — ypoBHM BUDpaLMK B AaHHOW 30HE ODLIYHO paccMaTpmMBaloT Kak cCnocobHbIE BhI3biBATh CEpb-
e3Hble NoBpeXaeHUa MaLlnH.

4.2.2.3 KpuUtepmum npnemku

Kputepum NnpuemMKmn N3roToBNeHHOM N BOCCTAHOBNEHHOW MalUMHbI BCerga aBnsaoTca npeaMeToM Co-
rmaleHnsa Mexay ee nocTtaBLlUMKOM 1 noTpedbutenem. Npn opMmnpoBaHNN 3TUX KPUTEPUEB LienecoobpasHo
YUUTbIBATb YCTAHOBMNEHHbIE HACTOALLMM CTaH4apTOM 30HbI BUOPALIMOHHOIO COCTOSAHUS.

[Tpumeyanwmne—IlocnoxuBwencsa NpakTuke Ans HOBbIX UM BOCCTAHOBMEHHbBIX MaLMH NPUEMOYHbIE 3HAYE-
HUS YCTAHABNMBAIOT B Npeaenax 30Hbl A unu B npeaenax 30Hbsl B, HO HE NpeBbIWAaLWMMN 3HAaYEHNE TPaHnL bl MEXAY 30Ha-
Mn A n B bonee yem B 1,25 paaa.

4.2.2.4 [paHuubl 30H BUOPpaLMOHHOTO COCTOSAHUS

3HavYeHus1 rpaHunL, 30H BUOpaLoHHOro COCTOSIHUA NpuBeaeHbl B Tadbnuue A.1 npunoxeHusa A. Ix nprume-
HALOT K pe3ynbTaTam U3MepeHnin paguanbHOW U 0CeBOW BUOpaL UK BCeX NOALWNMHUKOB Npn padboTe MalluHbI B
YCTaAHOBUBLLUEMCS pexume ¢ paboyen YacToTon BpalleHus. YcnoBble 3Ha4YeHUS rpaHnL, 3oH onpeaenexsl No
OaHHbLIM 3KcnnyaTauuy, npeaocTaBNeHHbIM U3rOTOBUTENAMK U NONb3oBaTENSAMU MalUUH. HeCcMOTpS Ha HEU3-
DeXHbI 6onbLon pasbpoc B AaHHLIX NOAOOHOro poaa, 3Ha4YeHus1, npuBeaeHHble B Tabnuue A.1, MOTyT Cny-
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XUTb XOPOLWIMM OPUEHTUPOM MPU OLEHKe BUDPALMOHHOIO COCTOSAHUSA MalUWHbI, NO3BOMAIOLWKMM MU3DeXaTb
3aBblLLUEHHbIX TpeboBaHNM K BUOpaLn MaLUUH A U3MULLHAX PAcXOO0B Ha ee CHUXKEHUe.

Ldonyctum 6onee BLICOKUA YpOBEHb BUDpaLUMK, ecrnii OHa n3aMepeHa B ApYyrnx Toukax (He Ha onopax Ba-
NonpoBoaa), a TakKe B NepexoaHoOM pexkmme padoThl MalLUHBI.

Kak npaBUmno, pykoBoACTBYAChL 3Ha4YEeHUAMU, NpUBeAeHHbIMU B Tabnuue A.1, MOXXHO € O0MNbLUMM OCHOBA-
HUeM yTBepXdaTb, YTO AUHaAMUYeCcKMe cunbl, NepeaaBaeMblie Ha NOALLUUMHUKOBYIO ONMOpy MallUHbI 1 ee PyH-
OAaMeHT, OoCTalTCa B AOMNYCTUMBIX npedenax. Ho BO3MOXHbI CcUTyaLuK, Korga OCODEHHOCTU KOHCTPYKUUN
MaLUWHbI UKW ONbIT 3KCnnyaTauum MalnHbl AaHHOTO TUNa TPebyoT yCTaHOBNEHUSA UHBIX (DoNnee BbICOKUX UMK
bonee HU3KMX) rpaHunL, 30H BUOpaLIMOHHOIrO COCTOSAHUA, Hanpumep:

a) KorgaHa Bubpauuto MallnHbl CYLLIECTBEHHOE BNUSHUE OKa3bIBAET CNOCOD ee yCTaHOBKU U Crocob co-
eMHEHNA POTOPOB BanonpoBoda. B 4acTHOCTK, ANS poTopa Ha ynpyrnux onopax MoXeT ObITb AonycTiuma 60-
fee BbicoKad BuUbpauusa npuM TOM, 4YTO OTHOCUTENbHOE nNepemMelleHuUe Bana, a, cneaoBaTefibHO, WU
OUHaMKUYeCKNe CUNbI, NepeaaBaeMbie Ha ONnopy, OCTalTCs AOCTATOUYHO HU3KMMK. B 3TOM criyyae onbIT Habnto-
OeHW 32 Takou MallMHOW MOXET NPUBECTU K pelleHUo NOBLICUTL 3HAYeHUs rpaHWuL, 30H MO CPaBHEHWUIO C
npusegeHHbIMU B Tabnuue A.1;

b) korga noAwMnNHUKOBas onopa MMeeT OTHOCUTENbHO Maroe HarpyxeHue (Hanpumep, BBIHOCHOW NMoa-
LLUMNHWK pOoTOpa BO3DyaUTENs Unn nogLnnHUK Myd el cUuenneHns) nnu apyrue nogawmnnHuk obnagatoT BbICO-
KOW NoaaTnUMBOCTLIO. B 3TOM cnydae MoryT ObiTb YCTaHOBMEHBI ApyrMe Kputepum, OCHOBaHHbIE Ha aHanuae
KOHCTRPYKUUN MaLLIWUHBI;

C) HeKkoTopble KpynHble napoBble TYPOuHbLI ¢ paboden YacToTol BpalleHus 1500 nnm 1800 MuH~" moryT
noTpeboBaTh YCTAHOBNEHUA DoNnee HNU3KMX rpaHunL, 30H BUOpaLIMOHHOTO COCTOSIHUSA.

[MTpnmevyaHune 1—[ndpasHbiX NOAWNMHUKOB OAHOIO BANOnNpoBoAa MOryT ObiTb YCTAHOBMNEHbI Pa3Hble MPaHu-
Libl 30H BUDPALIMOHHOIO COCTOSHUS.

OObl4HO ycTaHOBMEHNEe Bonee BbICOKNX 3HAYEHWUI rpaHunL, 30H BUOPaLMOHHOIO COCTOAHMUA MO CpaBHe-
HUIO C NpuBeaeHHbIMK B Tabnuue A.1 TpebyeT geTanbHOro TexHn4eckoro 06ocHoBaHMA, No3BoNAKLLEro yoe-
ONTLCA B TOM, YTO NOBbILLIEHHAA BUOpaLna MallMHbl HE NMPpUBeaeT K yXyALeHUo nokasaTenen HageXXHoCTH.
Taknm obocHOBaHMEM MOXET ObITb Y4eT KOHCTPYKTUBHBIX OCODEHHOCTEN MaLLUHBI UMK YCMNELUHBbIN ONbIT 3KC-
nnyaTauum MaluH aHanorM4Hom KOHCTPYKLNK ¢ aHanorm4HbIMUA onopamMu.

[TpnmevaHune 2—BHacTosiWeM CTaHAAPTE rPaHuLbl 30H BUDPaLNMOHHOIO COCTOSAHUS YCTAHOBNEHbLI BE30THO-
CUTENBHO K TUNY dpyHaameHTa ((KECTKOMY UNM nogaTtiinBoMy) napoBon TypOuHbI NN reHepaTopa. ITO COornacyertcsi ¢
[[OCT P 55263, B KOTOPOM OLEHKY BUOPALMOHHOIO COCTOSIHUSA TEX XE MALLUWH OCYLLECTBNSAIOT NO pe3ynbTaTtaM U3MepPEHNUN

BUOpauumn Bpawatwmxcs Banos. B bygyuiem ans pasHbiX TMNOB (PyHAAMEHTA MOIyT ObiTb YCTAHOBNEHbI PA3HbIE KPUTE-
pUK, ecnn aHanna AaHHbiX 06 akcnnyataymm MaluvH 4aHHOro BUaa A4acT K 3TOMY OCHOBAaHUA.

Kak npaBuno, B KA4eCTBE KOHTPOMMPYEMOro napameTpa, No KOTOPOMY OLIEHMBAKOT BUBpALMOHHOE CO-
CTOSIHME MaLUWHBI, BbIDUpaloT cpeaHekBagpaTUYHOEe 3Ha4YEeHNE CKOPOCTU B LUMPOKOW Nosfoce 4actoT. B aTux
eAnHULAaxX BblipaXkeHbl rpaHunubl 30H BUOpaLMOHHOIo cocTodaHUs B Tabnuue A.1. B psige oTpacnen, oaHako,
BNOpaLUO TPaAULUUOHHO U3MEPSIOT C NOMOLLbIO NMPMBOPOB, WKana KoTOopbIX rpaaynpoBaHa B eAUHULIAaX MUKO-
BOr0 3HAYeHMs1 CKOpOCTU. Ecnu BMbOpauma MmawnHel coaepXXuT oaHy AOMUHUPYIOLWYH YaCTOTHYO COCTaBMAN-
Lyto (ansa napoBbIX TYPOUH U reHepaTopoB Npeobnagatollen obblMHO ABNAETCS cocTaBnsoWAast 000pOTHOM
4YacToThl), TO MexXxay cpeaHeKkBagpaTUYHbIM U MUKOBBLIM 3HAYEHUSIMU CYLLIECTBYET NPoCcToe COoTHoLWeHne. B
3TOM cny4vae 3HaveHuns Tabnuubl A.1 cneayeT npeobpaszoBaTh ANA BbipaXXeHUs NX B eAnHULaX MUMKOBOTO 3Ha-

YeHUA YMHOXEHUEM Ha KodULMEHT /2. Unun, HaoBopoT, NonyyYeHHoe NMUKOBOe 3HAYEHWe criedyeT pasge-
NMNTb Ha /2, YTODObI COMOCTaBUTL Pe3ynbTaT USMEPEHUs ¢ Kputepusimn no Tadnuue A.1.

[Tpumedvyanune 3— EcnuBunbpayusi He sBNSIETCA rapMOHUYECKOWU, TO Ko duumeHT npeobpasoBaHus OT MNu-
KOBOIO 3HAYEHUS K CPpeAHEKBAAPATUHHOMY MOXET ObiTb APYIUM.

4.2.3 loporoBble YPOBHU ANA YCTAaHOBUBLLErocs pexumMa padoThbl

4.2.3.1 Obwme nonoxeHus

[Tony4vyeHHOE B pe3ynbTaTe U3MEPEHUN B YCTAHOBUBLLUEMCSH peXMMe paboTbl 3HAYEHNUE KOHTPONMUPYEMO-
ro napameTpa 0ObIYHO CPaBHUBAIOT C NOPOrOBbIMU 3HAYEHUSAMU, ONpeaenAroLLIMM orpaHM4YeHne Ha aKennyaTa-
LMo MaLlInHBL. 3TKU orpaHndeHuns numetot popmbl YBESJOMITIEHVA, TTIPELOAYNPEXOAEHWA n OCTAHOBA.

[OoCTMXKeHne KOHTpONMpyeMbiM MapamMeTpoM BUOpaLMM UMW U3MEHEeHUs BUOpaLun YpPOBHEW
YBEJJOMJIEHVE v INPELOYNPEXOAEHWE cBngeTenscTtByeT 0 TOM, UTO MallMHa Hy)XOaeTcd B NpoBedeHUN
BOCCTaHOBUTENbHLIX paboT. Kak npasmno, npu AOCTMXKEHUN 3TUX YPOBHEN aonycKaeTcsl paboTa MmalluHbI B Te-
YeHe HEKOTOPOro nepmoaa BpeEMEHN, rnoka nNpoBoasT nccrnegoBaHns npuinMH M3MeHeHunst Bubpacim (Hanpu-
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Mep, BBLISICHAIOT, He CBA3aHbl N 3TU U3MEHEHUSA C U3MEHEHUAMM HarpysKku, 4acToThl BpalleHUa Ui apyrmx
akcnnyaTauMoHHBIX NapamMeTpoB) 1 onpedendaoT KOMMMEKC BOCCTaHOBUTENBHBIX MePRONPUATUN. PEKOMEHQOY-
emcs, Ymobbl nepuoo uccrnedosaHul U eoccmaHosUmMeribHbIX Meporpusamud, rnociie Komopoao GOJTXKHO MPo-
U3oUmu CcHUXeHue subpauyuu, He npeeabiwian 30 cymok rno cocmuxxeHuu yposHss YBELOMJIIEHUE u cemu
cymok rno cocmuxkeHuu ypoeHs NPELYTIPEXXEHVE.

[ocTmxeHue KoHTponupyemsiM napameTtpom Bnopauunn yposHss OCTAHOB cB1MaeTenbCTBYET O TOM, YTO
aanbHenwas padbota MawnHbl MOXET NMPUBECTU K ee noBpexaeHuto. [Npu npeBbilweHnn ypoBHa OCTAHOB
crneayet NpUHATb He3aMeanMTebHble Mepbl Mo CHUXEHUIO BUDpaLMN UM OCTAHOBUTL MalLUHY.

4.2.3.2 3apaHue ypoBHen YBEJJOMJ/IEHVE v TTPEAYTNPEXOEHNE
YposHu YBEJOMIJIEHVIA 3a0arom pasHbIMU MaKCcUMalbHbIM MpUEeMOYHbIM 3Ha4YeHUsIM (cM. 4.2.2.3).

YposHu MNMPEOYIMNPEXOEHWA Moryt MmeHsiTbesl OT MaLlnHbl K MawwinHe. OBbIMHO 3TOT YPOBEHL YCTaHaB-
NMBatoT OTHOCUTENBLHO HEKOTOPOro 6a30BOro 3Ha4YeHnsa (6azoBon NMHKUKY), onpeaendemMoro aAng 3agaHHoW Tou-
KN N HanpaBneHUa N3MepeHn No ONbITY 3KCnnyaTaunun KOHKPeTHOM MallUHbI.

PekomeHayeTcs yctaHaBnmeaTth yposeHb [NMPELAYIPEXOEHWE Bhiwe 6azoson nuHUK Ha 25 % 3HaJe-
HUS TpaHULbl MeXxay 3oHamMu B n C, HO He 8billie 3HaudyeHUs epaHuUbl mexxoy 3oHamu B u C. Ecnn basoBoe 3Ha-
YyeHue mano, 1o yposeHb NPEAYITPEXOAEHWE moxeT HaxoauTbca HUXKe yKkasaHHOWU rpaHUUBl (CM. MpUMep B
NPUNOXeHnn B).

Ecnu 6asoBas NMHUA He onpegeneHa, Hanpumep, ANg HOBbIX MaLUWH, TO HaYanbHYHO YCTAHOBKY YPOBHS
NPEOYTPEXOEHWE cneayet npoBoagnTb NMOO MCXoas U3 onbiTa 3Kcnnyataumum aHanormiHbIX MmalnH, nnbdo
OTHOCUTENIbHO COrnacoBaHHOIC npuemMnemMoro sHadeHud. I'pyu oTCcyTCTBUM AOCTATOYHOMU MHpopMaLMn ypo-
BeHb NMPEOYMNPEXOAEHWE ans yctaHoBUBLIErocs pexuma padboTbl MallUHbI ¢ paboyvein 4acToTON BpaLleHUS
yYCTAHaBMNMBAKOT HE NPEBLILLAOLMM rpaHuLy mexay soHamm B n C. Cnyctsa HekoTopoe BpeMs nNo HabnioaeHu-
M 3a BUOpaumen MmawnHbl cneayeTt yCTaHOBUTb NOCTOAHHYHO DA30BYH NMUHUIO M COOTBETCTBYIOLWMM 0Dpas3om
ckoppekTupoBaTtbk ypoBeHb NPEAOYIPEXOEHNE.

Ecnu Bubpauus MallMHbl B YCTAHOBUBLUEMCS peXume paboTbl CYLWECTBEHHO HecTauuoHapHa, TO B
onpeaeneHnn KOHTPONUPYEMOro napameTpa AoMkHa ObiTh NpeaycMoTpeHa COOTBETCTBYOW A npoueaypa
ycpeaHeHus.

N3meHeHne Da3zoBOW NUHUK (HanpuMep, BCNeacTBUe KannTanbHOro peMoHTa MallHBl) MOXET NoTpedo-
BaTb CoOTBeTCTBYIOWEro nameHeHunsa ypoeHa MNPEOYTPEXOAEHWE. Ona pasHbix To4Yek nsmepeHum MoryT
ObITb ycTaHOBNEHLI pa3Hble ypoHU NMPELAYINPEXOAEHWA, uTo o0TpakaetT HeoAMHAKOBOCTL AENCTBYIOLLUX OU-
HaMUYeCKUX Harpys3oK Ha noglnnHUKA KU XKeCcTKOCTeN NoALUMHUKOBBLIX OMNop.

[Tpumep yctaHoBneHUa yposHA NPEAYITPEXIOEHWE npueeaeH B npunoxeHun B.

4.2.3.3 3apanune yposHen OCTAHOBA

YpoBeHb OCTAHOB 00bIYHO CBSA3LIBAIOT C COXPaHEHNUEM MEeXaHUYeCKOW LLenmoCcTU MalluHbl, KoTopas, B
CBOIO ovepenb, onpeaenaeTcs KOHCTPYKTUBHBIMU OCODEHHOCTAMN MaLUUHLI, OTPpaXKaroWUMMN ee CNOCODHOCTL
MPOTUBOCTOSATL AEUCTBUIO aHOManbHbIX AnHamudecknx cun. lNoastomy yposeHb OCTAHOB, kak npasuno, by-
OeT O4HUM U TEM Xe AN MalUUH aHaNoOrMYHbIX KOHCTPYKLUWIW, U B TO XXe BpeMsi OH He BbyaeT cBA3aH ¢ 6a30BOW
NUHNEN.

Bcneacteme MHOroobpasms KOHCTPYKLUA MaLlLUUH He NpeAcTaBnseTcs BO3MOXHbLIM AaTb YHUBepCcanbHoe
pykoBoacTBO No 3agaHuio ypoBHss OCTAHOB. ObbivHo ypoBeHb OCTAHOB ycTaHaBnuBaloT He 8billie epaHU-
Ubl Mexxoy 3oHamu C u D. OgHako onbIT 3KcnnyaTauum KOHKPeTHOU MallMHbl MOXeT NOCNYXXUTb OCHOBaHUEM
anga sagaHnga nHoro yposHa OCTAHOB.

PaboTta napoBbIX TYPOUH U reHepaTopPOB YaCcTO KOHTPONMUPYETCSH C NMOMOLLLIO aBTOMaTUYECKUX CUCTEM
yrpaBneHnsl, KOTopble 0CTaHaBNMBaOT MaLlnHY, ecnin ee BMbpauua npesbiwaeT yposeHb OCTAHOB. HUTobhl
n3bexatb HeODOCHOBAHHBLIX OCTAHOBOB MallUWMHbI, CBSI3AHHLIX C NapasnTHLIMWA CUTHanamm (nomMexamm), Ha
pakTUKE YacTo UCMNONb3YIOT NIOTUYECKME CXEMbI YNpaBnieHUs ¢ HECKONbKMMUM AaTyMKamMy BUbpaLun 1 ycra-
HOBMEHHbLIMW BpeMeHaMn 3aepXXK1 Ansg curHana octaHoa. B aTom cnydae npeBbilleHue yposHA OCTAHOB
puBedeT K COOTBETCTBYIOLWEN peakLU CUCTEMBbI yNpaBneHUa TONMbKO NpU YCNOBUU NOATBERXAEHUA Takoro
1peBbILUEHNA OT ABYX HE3aBUCUMBIX [T. €. COOTBETCTBYIOLLUUX pasHbIM TOYKaM U (UN) HanpaBneHUnam namepe-
HAW] AaT4nMKOB BUOpaL MK nocne 3agaHHoOro BpemMeHun 3agepKk. ObbIMHO BpeMs 3a4ePKKKU BbIOUpatoT B AMa-
1asoHe oT 1 go 3 c¢. NHoraa uenecoobpasHbiM MOXET oKasaTbCsl 3ajaHue AOMONHUTENbHOMO YPOBHS
pegynpexaeHus mexay umerowinmuca yposHamm NPELYMNPEXOEHWE n OCTAHOB, npeBbilieHUe KOTOPO-
"0 NoAroTaBnMBano Obl onepaTtopa K ToMy, YTo BUbpauua sckope aocturHeT ypoBHS OCTAHOB v nossonano
Obl eMy 3a0naroBpeMeHHo NPUMEHUTb COOTBETCTBYIOLLNE KOPPEKTUPYIOLME ASUCTBUS (HANPUMEP, CHU3UTL

Harpysky).
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4.2.3.4 Hu3ko4yacmommHasi subpauus

Pocm 2apMOHUYeCKoU Unu rnoymu 2apMoHU4YecKou subpayuu 8 ouariazoHe 4acmom om HUXXHeU 2paHU-
Ubl ouarna3oHa usmepeHuu (Kak ripasuno, 10 I'y) 0o nonoeuHbl Yacmomel 8pallieHUs] 8 ycmaHOo8U8LUEMCS pe-
XKumMe pabombl MalWlUuHbl ceudemernbcmeyem o pa3sumuu 8 NMoCWUNMHUKO8oU orope oracHbLIX npoueccos,
CriocObHbIX npusecmu K ee paspyuwieHuro. loamomy e kavyecmeae OOMnofIHUMEeNbsH020 KOHMPOoIUpyeMoza20 rna-
pamMmempa rpuMeHsIom cpeoOHeKsaodpamuyHoe 3HavYeHuUe CKopocmu 8 ykalaHHOM Ouaria3oHe Yacmom. [lpe-
8bILLIGHUE KOHMPONUpyeMbiM rnapamempom 3HadeHus: 0,5 mm - ¢! mpebyem npuHsmusi Mep ro 6bIsI8/IeHUI0
rpUYUH pocma subpayuu U ro ee CHUXeHUIO.

4.2.4 Bnbpauusa B HeycTaHOBUBLLUUXCA (NepexoaHbIX) pexnumMmax pabdboTbl
4.2.4.1 Obwme nonoxeHus

3HaYeHUA rpaHnL, 30H COCTOAHUSA, NPpUBedEeHHbIE B MPUNOXeHUN A, NpeaHa3HavYeHbl 4N UCMoNb30BaHUA
NPy AONroBpeMeHHoN padboTe MalnHbI B 3a4aHHOM yCcTaHOBUBLLEMCS pexkume. [pu pasroHe U Bblbere, a Tak-
Xe B pexume paboTel Ha paboyen YacToTe BpalleHUd, HO B YCNOBUSAX, Korga TeNNoBoe paBHOBECHE B MeXaHU-
yeckon cUCTeMe elle He AOOCTUTHYTO, AonycTuma Oonee Bbicokad BUOpauuda. Takaa BuOpauud MOXeT
NpeBbIWATL 3adaHHble AN ycTaHoBUBLLUErocs pexxnuma padotel yposHu NMPEAYIIPEXOEHUA n OCTAHOBA
(cMm. 4.2.3). B aTOM cny4yae BO3IMOXHO NpuMeHeHue nosbllarouwero koadgpduumeHTa (CM. 4.2.4.4), aToMaTU-
yecku nosbiwatwero yposHu MNPEAYIPEXOEHNA n OCTAHOBA Ha To Bpemd, noka yCTaHOBUBLLMNCS
pexXnum padoTbl He byaeT AOCTUTHYT.

BO3MOXHbBI CUTyaLMK, Koraa ansg napoBon TypOUHBI UMK reHepaTopa XapakrepeH HeyCcTaHOBUBLLUMNCS
peXum paboThl, YTO OOLIYHO DBIBAET CBA3AHO C TeMnepaTtypHbIMM KonebaHnamu (Hanpumep, BCNeacTeme ns-
MEHEeHUN TemnepaTypbl Napa Unu Toka B 0OMOTKe poTopa Npu Ha4anbHOM Harpy>XeHUM U UISMEHEHUSIX Harpys-
K1), ¢ rNybnMHOW BakyymMa B KOHOEHcaTope UM ¢ UBMEHEHUEM YacTOoThl BpalleHust poTopa (Hanpumep, npu
pasroHe n Bblbere).

Kak 1 B cny4ae BubpaLnm B yCTaHOBUBLLEMCS peXiMe padboTbl MaLUMHBL, NMOObIE KPUTEPUU NMPUEMKN MO
pesynbTatamMm U3MepPEeHUA B HEYCTAHOBUBLLMXCA peXMMax A0MKHbI ObITb NpeaMETOM corfalleHnst Mexay no-
CTaBLWWUKOM U noTpebutenem. OaHako cnegoBaHMe pekoMeHaauuam HacTosILWEro NyHKTa No3BonnT n3bexaTb
HeOOOCHOBAaHHLIX 3aTpaT Ha CHUWXKeHMe BUOpaLnmn, Co3gaBaeMon MalLMHOW, a TakKe NpeabaBeHnst Ypesmep-
HO 3aBbllUEHHLIX TPeboOBaHNN K ee BUOpaLIMOHHOMY COCTOSIHUIO.

4.2.4.2 Bunbpauuns B nepexogHbiX pexmumax padboTbl Ha paboveir YacToTe BpaLleHUS

Takue pexxumbl paboTbl BKIOYAOT B ceba paboTy 6e3 Harpysku, HadanbHOe HarpyXXeHue unm oeicTpoe
M3MEHEeHNe HarpysKkn, nameHeHne koddduumeHTa MOLHOCTI, a Takke Ntobble gpyrue KpatkoBpeMeHHble pa-
bo4me npouecchl B MaliMHe. [na H1MX oObIYHO NonaratoT, YTo co3gaBaemMas MalluHOM BUOpaLns MOXeT CUn-

TaTbCA NMPUeMIieMon, ecnn He npesbllleHa rpaHuua mexay soHamm C n D. CooTBeTCTBYHOLWNM 0Dpasom
sapatoT ypoBHM OCTAHOBA u MNPEAYTIPEXOEHNA.

4.2.4.3 Bubpauus B npoLecce pasroHa, Boldbera n npu pabote Ha NoBbILWEHHLIX YacToTax BpalleHUs

[lepen nyckom napoBon TYPOUHBLI UNN reHepaTopa UX POTOPLI AOMMKHBI MPOUT COOTBETCTBYIOLLYIO MeXa-
HUYecKyro 0bpaboTKy € Lenbio YCTpaHUTb NOSABMBLUMECS HapyLUeHUA opMbl (Npornd, MCKPUBMEHUST), CNOCOD-
Hble BbI3BaTb MOBLILWWEHHYHO BUOpauuic. B 4acTHOCTU, pekoMeHAyeTcsl Mo BO3SMOXHOCTUA nepen NycKom
MalLUWHbI OCYLLEeCTBNATL MeaANeHHOoe NpoBopadnBaHme potopa. Ecnunpmn a3ToMm mallnMHa ocHalleHa gaTymKkamig
Bnopauun sana (cMm. FOCT P 55263), TO BbINOMHSAEMbIE BO BpeMs NPpOBOopavunBaHUS U3MepEeHUS NO3BONSIOT
OLUEHNTb DUeHne Bana B YCNOBUSIX, KOraa Ha pesynbTaT USMEPEHUA HEe OKa3bIBaKT BIIUSIHUE TaKne akTophl,
KaK HM3KOYaCTOTHbLIN pe3oHaHC MeXaHUYEeCKON CUCTEMBI, HECTAabUNLHOCTb MaCSAHOIC KNnHa 1N LeHTPobeXx-
Hble adpdpekThl. Hapsaay ¢ ApyruMun KOHTPONUPYEMbIMM NapamMeTpaMu, nepemMelleHne Bana Ha HU3KOW YacToTe
BpalleHMs Takke OCIPKHO NoaaepXXmMBaTbhCcsl B npeaenax, yCTaHOBMNEeHHbIX Ha OCHOBe NnpeALllecTBYHOLEro onbl-
Ta aKkcnnyatayumm MmallnHbl. Takon KOHTPOMb NO3BONSET yOeaAnTbCH, HACKOMbKO YAOBMETBOPUTENBbHBIM MOXKET
ObITb NPU3HAHO COCTOAHME Banonporoaa (Hanpumep, UMeeT N MeCTO BPEMEHHLIN Npornb poTopa Unn Heco-
OCHOCTb BanoB). KpomMe TOoro, pekoMeHayeTcs, YToObl BO BPEMS pasroHa MallnHbl NMPOBOANNIUCE M3MEPEHUS
BUOpaLMX NOoALUNNMHUKOB A0 AOCTMXKEHUSA KPUTUYECKOW YacToThl BpalleHUsa poTopa, YTobbl UMETb BO3MOX-
HOCTb CPaBHUTb UX pe3ynbTaTbl C pe3ynbTaTtaMyu aHanornM4HbIX U3MepeHUU BO BpeMda npedllecTBYHOLWNX
yCneLwHbIX NyckoB. [pn HanM4nm CyLLIeCTBEHHbLIX pacxoXaeHUn LenecoodbpasHo NPUHSATL COOTBETCTRYOLLME
Mepbl (Hanpumep, NpekpaTuTb POCT YacTOThl BpalWleHUa NN ga)e CHU3UTb ee A0 cTabunusauum smbpaunn
NN BO3BpaLLeHNUs ee napameTpoB K MPEXXHUM 3Ha4YeHUAM; NPpOBeCTN bonee aeTanbHble UCCNeJOBaHUS, B TOM
yncne, NPOBEPUTbL 3HAYEHUS 3KcnnyaTauMOHHbIX MapamMeTpoB).

Ecnn namepeHnsa npn meaeHHoOM npoBopavnMBaHUM poTopa HEBO3MOXHbI, TO MOCTaBLMKOM MalUUHbI
MOXET ObITb NPeanioXeH Apyron crnocod KOHTPONSA, KOTOPLIM CrneayeT PYKOBOACTBOBATHLCS.
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B npouecce pasroHa MallnHbl MOXKET oKa3aTbCad HeobxXxoaumMoun 3agepkka Ha onpeaeneHHoN 4acTtoTe
BpalwleHna (HanpuMmep, B LUenax temnepaTtypHon ctabunusauum potopa). B aToM cnyvyae Heobxoanmo ybe-
OUTLCS, YTO 3Ta YacToTa BpaLlleHUa HaXoQuTCHA AOCTaTOYHO Aaneko OT KaKon-nnbo KpUTUYECKOM YacTOThI Bpa-
LLIEHWNSA, HA KOTOPOW HabnwoaaeTcsl 3Ha4YUTEeNbHBbIA POCT BUDpaLmn.

3agaHne noporoBLIX YPOBHEN BUDpaLMK AN pasroHa, Bblbera u ang padoTbl HA NMOBbLIWEHHbLIX (BbILLE
paboyein) YyacToTax BpalleHUs 3aBUCUT OT KOHCTPYKTUBHBIX 0CODEHHOCTEN MaLLNHBI U KOHKPETHLIX 3KCnyaTa-
LLIMOHHBIX TpeboBaHUN. Hanpumep, Ana MmalnHbl ¢ 6asnUcHOW Harpyskou, He npeanonararowein 4YacTblX MyCKOB,
MOXeT ObITb gonycTiMa Bonee BbicoKasd BUOpaLns, B TO BPEMSA KaK ANst MaLLWH, Y KOTOPBLIX perynspHo yepeay-
OTCH PEXUMbBI PabOThI U OXXNAAHUS U ANA KOTOPLIX MOTYT ObITb 3aaHbl onpeaeneHHble BpeMEHHbIE orpaHuye-
HUA Ha AOCTUXKEHME TpebyeMon BbIXOAHOW MOLWHOCTU, YPOBHU AONYCTUMOW BUOpaL M MOTYT BbiTb CHMMXKEHHI.
Kpome Toro, Bubpauusi, Habnogaemas npu NnpoxXoXXaeHmm poTopoM MalUMUHbI KPUTUYECKUX YacTOT BpaLleHUS
BO BpeMsi pasroHa U Bblibera, CylEeCTBEHHO 3aBUCUT OT AeMNPUPOBAHUS B MEXaHUYECKON cUCTEME U OT
CKOPOCTU WM3MEHEHMS1 4acTOoThbl BpalleHUss poTopa (BOMPOCbI YYBCTBUTENLHOCTU MalUWHBI K AucbanaHcy
paccMaTpuBaroTcs B [8]).

YposHu NPEAOYTNPEXIEHWUA, 3agaBaemble ans pasroHa, Bbldbera n ang padboTbl HAa NOBbILLEHHbIX Yac-
TOTaX BpalleHUs, OTNNYaoTCA OT aHANOrMYHOTo YPOBHS, 3a4aHHOre Ang paboThl B yCTAHOBUBLLEMCSH pPeXMME.
OObIYHO 3TV YPOBHU YCTAaHABNMBAOT OTHOCUTENBHO HEKOTOPLIX 3HAYEHUA, onpeaeneHHbIX M3 HabnoaeHA 3a
paboTON MaLLNHBI B YKa3aHHbIX NepexoaHbliX pexxumax. PekomeHayeTces, Ytobbl yposHU NMPEAYINPEXOEHNA
NpeBbIlanv 3TN 3Ha4YEHNUA Ha BENTUUUHY, PaBHYIO 25 Y% 3HaYeHusa rpaHuubl mexay soHamm B u C.

B Tex cnyyasix, korga JAaHHble, OCHOBaHHble Ha HabnwaeHusIX, OTCYTCTBYHT, ypoBHU [1PE[-
YINPEXOEHWNA anga pasroHa, Beibera 1 ans paboTbl HA NOBLILLEHHOW YacTOTe BpalleHUsa 3a4at0T He NPeBbl-
LA LWUMK rpaHnLbl Mmexagy 3oHammn C 1 D.

[Tpn ycTaHoBNeHWUN ang pasroHa 1 Bblbera ypoBHss OCTAHOB ncxoast ns nHbix coobpaxeHuin. MNpu
HapacTaHun BUDOpaLnn BO BpeMS pasroHa Bbllle AONYCTUMOIO 3HaYeHUa npegnodutuTeribHee MOXKET OKa-
3aTbCH HE OCTAHOB, a CHMXKeHWe 4acToThl BpalweHuna potopa. lNpu HapactaHnun BudbpaLunm Bo BpeMs BhiDe-
ra poTopa 0CTaHOB MalUWMHbI UMEET Mano CMbICNa, NOCKONbKY AaHHbIN PEXUM caM no cedbe NpuBoanT K ee
ocTaHoBY. OQHaKo nNpu HanU4YMM aBTOMaTUYECKOW CUCTEMBI YNpaBlieHns paboTon MaLlUMHBI MOXET OKa-
3aTbcs HeobxoamMmbiM ycTaHoBUTL ypoBeHb OCTAHOB gnsa pasroHa v Belbera. B aTom cnyyae ans 3aga-

HUA JAaHHOrO YPOBHS UCMNONb3YOT 60Mee BbICOKMA NOBbILLAKLWNNA KO3 MULNEHT, YeM ANA 3agaHUs YPOBHS
NPEOYMNPEXXOEHUE.

[Tpumedyanwue—Ilpu pasroHe n Bbibere makcumanbHas Bubpaumns obblvMHO HABNOAAETCA NPU NPOXOXKAEHNU
KPUTUHECKNX HYacTOT BpaLLEHUS.

Mcnonb3oBaHWe ANg pasroHa 1 Bblbera noporoBbIX 3Ha4YeHWUN Anst CKOPOCTU BUbpaL M moxeT obnagaTh
TeM HeOCTaTKOM, YTO Ha HU3KMX YacToTax Npu AoNYCTUMOW CKOPOCTM BUBpaLnmK (T. e. NpM ACNYCTUMBIX ANHA-
MUYECKUX HarpysKkax Ha noALlnnHUKOBYH ONOpPY) COOTBETCTBYIOWNE 3HAYEHUA NepeMeLeHUA MOTYT oKasaTb-
CH Ype3MepHbIMM AN y310B, COeAUMHEHHBIX C ONOpPOon (HanpumMmep, Ans MmacnsHoro Tpyoonposoga). B aTom
crydae MOXET okaszaTbCd HeobxoaumMbiM ckoppekTupoBaThb ypoBHU NMPEAYIPEXXOEHUNA n OCTAHOBA ans
HU3KNX YacTOT BpalleHUsa poTopa. B YyacTHOCTU, pekoMeHOyeTCA He NPUMEHATb NMOPOroBble YPOBHU, Koraa
yacTtoTa BpalleHunst potopa He npesBbiwaetT 20 % paboyen 4acToThl BpaweHua anst AaHHOW MallUHGI
(cM. npunoxeHune C).

4.2.4.4 Vlcnonb3oBaHWe NOBLILLAKOLLEro KoaddpuumneHTa

Ecnu paboTta napoBoU TYPOUHBI N reHepaTopa KOHTPONMUPYETCH aBTOMaTUYECKOM CUCTEMOW yNnpaBne-
HUSAA, TO 3Ta CUCTEMA OCTAHOBMUT MalLUKMHY Npu npesbilleHn Bubpaunen yposHa OCTAHOB. UTtobbl n3bexaTts
HeODOCHOBAHHBLIX OCTAHOBOB MalUMHbI NPpKU ee paboTe B HEYCTaHOBUBLUKMXCA (NepexoaHbIX) pexumax, Aonyc-
KatoLnx 6onee BbICOKYH BUDpaL Mo, 4YacTo UCMONb3YHT NOBLILLAK LA KOSPPULIMEHT, aBTOMAaTUYECKN YBETN-
ymsarwwmia yposuun MNPEOYIMNPEXOEHUA n OCTAHOBA npu pabote mawnHbl B HEyCTaHOBUBLLEMCS
(NepexogHOM) pexmnme cornacHo pekomeHgaunam 4.2.4.2 n4.2.4.3.

OBbI4YHO NOBbILLAKLWNIA KO3PPUUMEHT ASUCTBYET NP HApacTaHWUM YacTOThl BPpaLLEHUS poTopa U rnpu
ee YMeHbLUEHUN OTHOCUTENBbHO paboyen YacToThl BpalleHUs (HO He Npu nogaepKaHnum Kakomn-nmbo nocTosiH-
HOM YaCTOThI BpalleHUs1), a Takke, Npn HeobxoaMMoCcTUn, Ha paboden YacToTe BpaLleHUs B HaYanbHbIA nepnoa
Harpy>eHus 1 B orpaHUYeHHbIN MPOMEXKYTOK BpeMeHU, HeobxoanumblA ANst AOCTMXKEHUS TEMMNEepaTypPHOU cTa-
bunusaunm nocne ckavykoobpasHbIX CYLLECTBEHHBIX U3MEHEHWNIN Harpy3knu. 3HaveHne nosblwatoLero kKoaddun-
LMEHTA MOXET BapbUPOBAaTLCHA OT MaLLMHBLI K MaLLMHE U AOIMKHO 3a4aBaTbCA HAa OCHOBE ONbliTa ee be3onacHoun
aKkcnnyatauuu. bonee Toro, CXoas M3 3TOro onbiTa BO3IMOXHO 3adaHue pasHbIX NMoBbILLAKLLIMX KO3 P ULIMEH-
TOB AN Pa3HbIX PEXUMOB paboThbl MaLLUUHBI.
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4.3 Kputepumn 2 (Ana U3aMeHEeHUA 3HaYEHUA KOHTPONMUPYEMOro napameTpa)

L aHHbLIN KPUTEPUN OCHOBAH Ha CpaBHEHUU NU3MEHEHUS KOHTPONMMPYEMOTro napamMeTpa BnMbpaLm 0THOCK-
TeNnbHO NpeaBapuUTeribHO YCTaHOBIIEHHOIo ONMOPHOro sHavyeHna Ang KOHKPEeTHOro yCTaHOBUBLLETOCA peXnma
pPadoTbl MaLLUUHBI. 3HAYNTENbLHOE YBETMYEHUE NN YMEHbLUEeHNe BUbpaL i nogLLnMnHUKOBOM ONOPblI MOXKET MNo-
TpeboBaTb NMPUHATUS COOTBETCTBYHOLLMX Mep Aaxe B cnydae, korga rpaHuua 3oHel C no kputeputo 1 elle He
OOCTUrHyTa. Takne nameHeHUst MoryT ObITb ObICTPLIMU UM MOCTENEHHO HapacTaLWUMN BO BPpEMEHUN N YKa3bI-
BalOT HA HanNM4Me NOoBpeXaeHUs, NPUONMKaKLLMACA OTKa3 UNK ApYyrne OTKMOHEeHUA B paboTe MalluuHbL. YCTa-
HOBUBLLMACA peXnm paboTbl, AN KOTOPOro MNPUMEHST KpUTepun 2, BKIOYMaeT B cebs BO3MOXKHBLIE
HebonbLIKe KonebaHua akcnnyaTauuoHHbIX NapamMeTpoB, TakMX Kak BbIXOAHasi MOLHOCTb MallWHbI, HO He
BKNMtoUaeT B cebsa pexum € cyllecTBeHHbIMA ObICTPbIMA U3MEHEHUSIMU 3TUX napamMeTpoB. B nocneaHem
cllydae cnegyeT pyKOBOACTBOBaTLCA pekoMeHaaunamm 4.2.4.2.

Kputepuin 2 cnegyeT ¢ OCTOPOXHOCTbIO MPUMEHSATb A4S MaLUMH ¢ MydTaMu CLEMMNEHNS, Y KOTOPbIX CKauKo-
obpasHble N3MeHeHNsa BUbpaLmn aBNATCA 0ObIYHBIM ABNIEHMEM, CBA3aHHbIM C OCEBbIM pacLUMpeHnemM poTopa.

OnopHbIM 3HaYeHUeM ANga 4aHHOrO KpUTepusa aBnsieTca TUNMYHOE, BOCNPOU3BOANUMOE 3HAYEeHMNE KOHTPO-
NMpyemMoro napameTpa, onpeaeneHHoe rno npeawecTBYIOWUM U3MepeHUaM Ansl KOHKPETHOro pexuma pabo-
Thl. ECNN n3ameHeHne napameTpa cylecTBEHHO (ODbIMHO TAaKOBLIM CHUTAOT M3MeHeHUe bornee Yyem Ha 25 %
3Ha4YeHuns rpaHnubl mexay 3oHamu B 1 C), To HeobXoaAMMO NPUHATE Mepbl MO BbIABMNEHUIO ero NpUYnH. ITU
Mepbl crieayeT NMPUHATL BHE 3aBUCUMOCTU OT TOro, NoBbiCcMNack BUOpaLMa nnm ymeHbluMnace. PelleHne no
OanbHeUWnmM gencTBUAM 3aBUCUT OT TOro, HACKOMbKO BeJIMKO M3MeHUBLUeecd 3Ha4YeHne KOHTPONMUpyemoro
napamMmeTpa 1 cTabunnsnpoBanoch N NoBeaeHne MallnHbl Nocne Takoro usMmeHeHus1. B 4acTHOCTU, ecnin BUD-
pauna nsMeHseTca OLICTPO U HeobpaTUMbIM 00paszoM, TO COOTBETCTBYHOWME Mepbl cregyeT NPUHATb
HeszamMednUTenbHO, NyCTb AaXe 3TN M3MeHeHUA He OOCTUMMK BbilleyKasaHHOro npeaenbHoro sHayeHus.

[Mpn NCNONb30BaHUN KPUTEPUS 2 CpaBHEHWIO NoASIeXaT pe3ynbTaTbl U3MepeHui, NoslydeHHble B O4HON U
TOW e TOYKEe MaLUWHbI U, N0 BO3MOXHOCTU, B OAHUX N TeX e paboyunx ycroBusx.

BO3MOXHOCTU NPUMEHEHUA KPUTEPUA 2 HECKONBKO orpaHnyeHbl TeM, YTO 3HaYUTENbHbIE M3MEHEHUS OT-
OenbHbIX COCTaBNSIOWMX BUOpaumn MorytT cnabo nposBnsATe cebst B LUMPOKOMNOMOCHOM  CUTrHane
(cm. TOCT NCO 10816-1). Hanpumep, pocCT TpellnHbl B pOTOpe MOXET CONpoBOXAAaTbCA NnocrneaoBaTeribHbIM
N3MEHEHNEM BbICLLUMX rapMOHUK OBOPOTHOW YacCTOThl, KOTOPLIE, TEM HE MEeHee, MOryT OCTaTbCH He3aMeTHLIMI
Ha dooHe NepBOn rapMOHUKU. BCneacTBmMe 3TOro BbiSBNEHUE BhILLEYKA3aHHOIO NMOBPeXaeHUs No HabnoaeHUam
TOMbKO LUMPOKOMONOCHOW BMBpauun 3aTtpyaHeHo. [osToMy, XOTS KOHTPOMNb U3MEHEHUS LUMPOKOMONOCHOW BUD-
pauun gaeT HeKOTOPYIO NONe3Hy MHopMaLUIO 0 BO3SMOXXHOM yXyALUeHUN TEXHUYECKOrO COCTOAHUSA MaLUMHbI,
BO MHOMMX ClNy4asx OH A0MKeH ObiTb AOMOMHEH OLIEHKON U3MEHEHMA OTAENbHbIX YACTOTHbLIX COCTaBMSIIOLLUX C
MCNONb3OBaHNEM COOTBETCTBYIOLLEN N3MepUTernbHOW annapaTtypbl. CNOXKHOCTE TakoW annapaTtypbl MOXET Cy-
LLIECTBEHHO NpPeBLIATh TY, YTO HECDXoAMMa ANSA KOHTPONS LUMPOKONONMOCHOW BUbpauun, a ee NpUMeHeHne Tpe-
OyeT COOTBETCTBYOLWEN KBandukaumn. Kputepmn ans MsmMmeHeHun cocTaBnsaoLwwmMx BUOpaLmMM B HACTOSALLEM
cTaHgapTe He paccMaTpuBaroTCS.

4.4 NononHuTenbHbIe NpoUeaAypPbl U KpUTepUn

OueHka BUbpaLMOHHOIrC COCTOSAHNSI MaLLMHBI NO HACTOALWLEMY CTaHAAaPTY MOXKET ObITb AOMNONHEHA OLEeH-
KOW No pesynbTatam namepeHnn subpaumm sana (cm. FOCT P 55263). OgHako npocToro cnocoba paccuntaTh
BUOpaLMo NoALLUNHUKOBOW ONopbl No BUbpauun Bana (1, HaocbopoT, BUbpaL o Bana no BubpaLnm onop.l) He
cyllecTByeT. PasHocTb Mexay abcontoTHOW N OTHOCUTENLHOW BUDpaumen Bana cesa3aHa ¢ Bubpaumen noa-
LLIMMNHMKOBOW ONOPLI, HO, KaK NpaBUmno, He paBHa el. OTO HepPaBEHCTBO 0OYCNOBMNEHO HANMMYMEM OTHOCUTENb-
HOWU AUHAMUYECKOWU XXEeCTKOCTU MAaCNSAHOro KNnuHa U ONOPHOM KOHCTPYKLMK Ha YacToTe BpalleHUda, pasHbIMU
TOUKaMM N3MepeHN BUOpaL M Bana n noaWwnnHmnka n snsaHnemM oasoBbiX CABUMOB MeXay curHanamm sBndpa-
U, Takum obpasom, nNpu COBMECTHOM NPUMEHEHUM KPUTEPUEB MO HacTosWeMy cTaHgapTy UM no
[OCT P 55263 HeobxoanMmo BbINOMHUTL HE3aBUCUMBIE U3MepeHUst BUDpauumn Bana U kopnyca (onopbl) noa-
lunnHunKa. B cnyyvae, korga npMeHeHUe pasHbIX KPUTEPUER AAET pasHble OLEeHKU BUDpaLMOHHOTO COCTOAHNS,
N3 HUX OOLIYHO BbIOMpPAIOT Ty, UTO yCTaHaBNMBaET bonee XecTkme orpaHnyeHnst Ha BO3MOXHOCTU 3KCnnyaTa-
LN MaLUUHLI (€CNX TOMbKO ONbIT ee UCMONbL30BaHUA He pekoMeHayeT nHoe pelleHne). CylecTBYIOT ocobble
crnydaun, Korga ckadkoobpasHble U3MEHEHUSI HE MOTYT pacCMaTpUBaTbLCH KakK OTKMOHEHUEe OT HOPMAanbHOro
noBeaeHna MalluHbl (HanpuMep, 4ngd MalnH ¢ My TamMn cuenneHns).

4.5 OueHKa BUOpaLMOHHOIo COCTOAHMA Ha OCHOBE BEKTOPHOro npeacrtaBneHusa nHcpopmaummn

OLeHKn, paccMaTpBaeMble B HAaCcTOSALLIEM CTaHJapTe, orpaHnyeHbl UCMofib30BaHMEM LUMPOKOMOIOCHON
BMBpaLmn 6e3 yyeTta 4YacTOTHbLIX COCTaBNALLMX UK a30BbIX COOTHOLWEHWIA. BO MHOMMX criydasix 3TO COOTBE-
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TCTBYeT TpebOBaHUSAM UCMbITAHUW NPU NPUeMKe NpoayKuMnM 1 akcnnyaTtaunoHHoro kKoHTpond. OgHako ans
OONTrOBPEMEHHOI0 KOHTPONA UMY ANarHOCTUPOBaHUA XXeNnaTenbHO UCNONb30oBaTh MHAOPMAaLMIO O COCTaBNSHO-
LLIMX BUOpaLIMK B BEKTOPHOM ddopMe And obHapyXeHus n ngeHTudpmnkaumm nameHeHUM B AMHaMNYEeCKOM COCTO-
AHUN MaLWNUHBI. TakMe WUIMEHEHUS MOTYT OCTaTbCA HEOBHAapPYXXEeHHbIMUA NPU UCTIONb30BAHUN TOJIbKO
namepeHnn wmnpokononocHon subpauum [ecm. FOCT NCO 10816-1 (npunoxeHune D).

AHanus cooTHOLWEHUA MexXxay oTAeNbHbIMU YaCcTOTHLIMU COCTaBNALWNUMA N UX pasaMM HaxoauUT BCe
bonblUuee NPUMEHEHNE B CUCTEMAX KOHTPOMNSA COCTOSAHUA U AnarHoCcTUKN. OOHaKko KpUTepun oueHKU Bubpauu-
OHHOTI0O COCTOAHUA Ha OCHOBE M3MEHEHUA BEKTOPHBLIX COCTaBMNALWMX B HACTOSALWLEM CTaHdapTe He paccMaTpu-
BatoTCcH. bonee noapobHblie cBeaeHUs No AaHHOMY BOMNpocy npuseaeHsl B [9] 1 [10].
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[MpnnoxeHve A
(obsA3aTenbHoOE)

[ paHULUbI 30H COCTOAHUSA

3Hau4eHus, NpuBeaeHHble B Tabnuue A.1, NPUMEHAIOT ANs CONOCTABNEHUS C HUMWN PE3YINbTAaTOB N3MEPEHNN paau-
anbHOW BMbpauum Bcex NOALWNNHUKOB U OCEBOW BUOPaLMKN YMOPHbLIX NOAWWNNHUKOB, NOMYy4YEeHHbIX NMPY padoTe MawunHbl B
YCTAHOBUBLLEMCS peXxume ¢ paboden 4acToTon BpaweHus. TUNUYHbIE TOYKN U3MEPEHNN BUOPaLMM NOKa3aHbl HA PUCYH-
ke 1. B psage cnyyaeB 0CODEHHOCTU KOHCTPYKUMM KOHKPETHLIX MALLMH MOTyT noTpeboBaTh NPUMEHEHUS APYIMX rPaHuL, 30H
cocTosIHUA (CM. 4.2.2.4). [1pn namepeHnsix sBubpaumm B apyrmx ToHKax MalnHbl, a TaKKe BO BPEMS NEPEXOAHLIX PEXNUMOB
OONYyCTUMbl 3HAYEHUS, NPEeBbIWatoWne ykasaHHble B Tabnmue A.1 (cm. 4.2.4).

[TpnmedaHune—ObBbLIYHO B KAYECTBE NPUEMOYHbLIX KPUTEPUEB UCMNOSB3YIOT 3HAYEHUA B nNpeaenax 30H A nnu
B, HO He NpeBbIWatoWmne 3HAYEHNE rPaHuLbl MeXay 3TUMN 3oHaMu bornee vem Ha 25 % (cm. 4.2.2.3).

Tabnunua A.1— PekomeHayeMble 3HAYEHUA IPAHNL, 30H BUDOPALNMOHHOIO COCTOSHUSA AN CPpeaHEKBAAPATUYHOIO
3HAYEeHUA CKOPOCTU BUDpauUumn, Mm ., KOPNYyCOB UK ONop NOALWUNHUKOB NApPOBbLIX TYPOUH UM reHepaTopoB

YacToTa BpalLeHUs poTtopa, MUH |

[ paHuLa 30H
Ot 1500 oo 1800 3000 3600
A/B 2,8 3,6 3,8
B/C 5,3 7,1 7,5
C/D 8,5 11,2 11,8
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[MpynoxeHve B
(cnpaBo4HoOe)

MpumMepbl 3agaHus yposHeit MPEAYNPEXOEHWUE n OCTAHOB

PaccmMoTpum KpynHye NapoTypbnHHY0 yCTaHOBKY ¢ pabodven yactotom BpaweHus 3000 mun-1. Ecnn anpuopHas nu-
dopmauusi 0 ee Bubpaumm B HOpMarbHbIX YCNOBUAX paboTel oTcyTeTBYET, TO ypoBeHb NPEAYIPEXIEHWE, kak npasu-
Nno, 3agatoT B npeaenax 3oHbl B. KOHKpeTHOE 3HaueHne 0ObIMHO ABNSAETCA NPEAMETOM COrnaleHns Mexay NocTaBLUKOM
n notpedbutenem. MoXxXHO NpeanonoOXuTb, YTO NEPBOHAYANBHO AN KAXA0W NOAWWINHUKOBOW ONOPbLI 3TOT YPOBEHb ObIN
YCTAHOBIIEH Ha rpaHnue mexay 3oHamm B n C, 4To COOTBETCTBYET CpeaHEKBaAPaATUYHOMY 3HAYEHUIO CKOPOCTU 7,7 MM - ¢
(cm. Tabnmuy A.1).

Cnycta HEKOTOPOE BPEMS MNOCNe BBOAA B 3KCNNyartauuio Bbifn NonyyYeHbl TUNWYHbIE 3HAYEHUS KOHTPOINPYEMOTO
napameTtpa BO BpemMs paboTbl MawuHbl (bazoBas NMHKSA), YTO g4ano ocHoBaHue Ans nameHenns yposHs NPEOYTTPEX-
NEHWE gna kaxaoro nogwwvnHuka. Ha ocHoBe pekomeHgauun 4.2.3.2 ypoeeHb [IPEAYTPEXOEHWA gna kaxgon noa-
LUMMHMKOBOW ONOPbI MOXET ObiTb YCTAHOBIEH B BUAE CYMMbI 3HA4YeHUS BA30BOW NMHUN U 25 % 3HAYEHUA rPaHnL bl MeXay
goHamu B n C, Ho He ebiwe 7,17 mm-c 1. Hanpumep, ecnn Ansi KOHKPETHOro noawunHuka 6asoBasi NUMHUA MPUHATA
4,0 mm - ¢!, TO namenenHbin ypoBeHb [NMPEOYTIPEXKOAEHWE 6yaeT paeen 5,8 mm-¢c 1 (4,0 mm-c 1+ 0,25-7, T mm-c ) m
HaxXoAnTBLCA B Npeaenax 3oHel B. Ecnn ansa apyroro nogwmnumka 6a3oBbiv ypoBeHb ObIn paBeH 5,8 MM - ¢, TO nony4yeHHoe
aHanorndHbiMm obpasom HoBoe 3Ha4veHue ypoBHA NMPEOYTPEXXOEHWE 6ypet 7,7 mm - ¢!, [1na gaHHOro noAgwmnnHmka nep-
BOHa4anbHO BbibpaHHoe 3HaveHue ypoBHs [MPEOYTIPEXKOEHWME (7,1 mm - ¢') ocTaBnsatoT 63 nameHeHus.

Ypoeenb OCTAHOB cneayeT octaBuTb paBHbiM 17,2 mm - ¢! cornacHo kputeputo 1. OCHOBOW NS TAKOro peLlleHns
byaet 10, uTo YypoBeHb OCTAHOB nmeet dmnkenpoBaHHoOe 3HaYeHWe, COOTBETCTBYOLWEE MAKCUManNbHOW BUBpaunmn, KOTO-
pyto crnocobHa BblAepXMBaTh MaLLMHA.

[ns nepexogHbIX PEXUMOB MONYYEHHbIE 3HAYEHUA MOTyT ObITb YBENUYEHbI cOornacHo 4.2.4.
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

Kputepuun BUOpaLMOHHOIO COCTOAAHUA ANA HA3KUX YacTOT BpaLleHUs

B HacTosiwem npunoXxeHmm 4aHo o60CHOBaHME HEXeNnaTenbHOCTU NPUMEHEHUA KPUTEPUEB, OCHOBAHHbIX HA N3ME-
PEHUN CKOPOCTU BUBpaLMK, B CIy4ae HU3KMX YacToT BpaweHus. Ins HM3KOCKOPOCTHLIX MalnH Bbonee noaxoasawmmm Mo-
YT OKasaTbCsl KPUTEPUWU, OCHOBAHHbIE HA U3MEPEHUN NEpPeEMELLEHUs], KOTOopble, OOHAKO, HE paccMaTpuBaloTCHA B
HacTosiwem crtangapre. dpyron BO3MOXHOCTBIO SAIBNSIETCH KOHTPONb BUbpauum Bana (cm. [OCT P 55263).

[TpeanoxeHne ncnonb3oBaTb CKOPOCTb BUOpaLUUN, U3SMEPEHHOW HA HEBPALLAOLWMXCH YACTAX MALUUHbI, B KAYECTBE
OCHOBbI ANl onNucaHus ee BUOPaALMOHHOIO COCTOSIHUA BbINo CPOPMYNMPOBAHO Ha OCHOBE 0600LWEHNSA pe3yNbTaToOB MHO-
FOYNCINEHHBIX UCMBbITAHUW C YY4ETOM HEKOTOPbIX DU3NHECKNX COODpaXXeHn. B CBA3M C 3TUM B TEYEHME MHOIMX JTET CUUTA-
NOCb, YTO MALUMHbI UMEIOT NPaKTUYECKN OQMHAKOBOE BUOPALMOHHOE COCTOSHUE, €CINU AN1s HUX COBMNaaatoT pesynbraThl
N3MEPEHUA CpeaHEKBaAPaTUYHOIo 3Ha4YEHNS CKOPOCTU BMbpaummn B gnanasone yactot ot 10 go 1000 u. lNpenmywecTtso
Takoro Nogxoaa 3ak4anocb B BOAMOXHOCTU MCNONb30BaTh OQHU U T€ XXe KpUTepun BUOPaLMOHHOIoO COCTOSAHUSA BHE 3a-
BUCUMOCTM OT 4YacToTbl BUDpauum nnm 4actotbl BpaleHnsa mawumHbl. W, HaobopoT, ncnonb3oBaHne B KAYECTBE OCHOBbI
0115 OUEHKN BUDOPALMOHHOIO COCTOSHUS NEPEMELLEHNSA NN YCKOPEHUS NPUBENO Bbl K HEOBXOANMOCTN CTPOUTL HaCTOT-
HO-3aBUCUMbIE KPUTEPUN, NOCKONBbKY OTHOLWEHNE NEPEMELLEHUS K CKOPOCTU 0DpaTHO NPONOpLUNOHanNbHO YacToTe BUbpa-
LUK, 8 OTHOLWEHNE YCKOPEHUS K CKOPOCTU €U NPSIMO MPOonopLUUnoHanbHO.

OaHako B 061acTsaX HU3KMX U BbICOKMX YacTOT UCMONb30BaHUE KPUTEPUS B BUAE MOCTOAHHOIO 3HAYEHUS1 CKOPOCTU
CTAHOBUTCS HEXenaTelbHbIM, MOCKONBbKY Ha 3TUX YacToTax B DONbLIEN CTENEHN MPOSABNAIOT Cebs BENUYUNHBI NEpeMeLLe-
HUS1 N YCKOPEHUS COOTBETCTBEHHO. Ha pucyHke C.1 nokasaHo, Kak npun NOCTOSAHHOM CpeaHeKBagpaTU4YHOM 3HAYEHUN CKO-
poctn 4,5 mm/c BO3pacTaeT pasmMmax MNnepemMelieHns CoCTaBnswowen BMbpaumm Ha OBOPOTHOW 4vacTtoTe (Hanpumep,
Bbl3BaHHOM AncbanaHcom poTopa) Npu yMmeHbLleHUN YacToThl BpaweHusa ot 3600 muH.

1 Y Y Y O |
1 L W A Y I I
500

300

0 o200 1000 1500 2000 2500 3000 3500 n

N1 — 4YacToTa BpaLleHus, MUH ;S — pa3mMax NepemMeLLeHns, MKM

PncyHoK C.1 — VIameHeHne cocTaBnsAlowen nepemMmeLlleHmns Ha 0BOPOTHOW YacToTE PoTopa C YMEHBLLEHNEM HYaCTOThI
BpalLeHUs NPU COXPaHEeHUN MNOCTOAHHOIO cpeaHeKBagpaTUYHOro 3Ha4eHUs CKopocTn Bnbpauum 4,5 mm/c

PncyHoK C.1 oTpaxaeTt npocToe MmaTtemMaTuyeckoe COOTHOLWEHME MeXay NOCTOAHHOW CKOPOCTbIO U NEPEMEHHbIM Me-
peMELLEHNEM HA Pa3HbIX YacToTax BpaweHusi. Ho BMecTe ¢ TEM OH NOKa3bIBAET, KAK NUCMNONb30BaAHNE KPUTEPUSA B BUAE MNO-
CTOAHHOIO 3HAYE€HUSA CKOPOCTU CrnOCOBHO NMPUBECTU K POCTY MepemMeleHns NOoALWUNHUKOBOW ONOpPbl C YMEHbLUEHUEM
4YacCTOThbl BpalWEeHUsA. XOTH gUHaAMUYECKNE CUINbl, AEUCTBYIOLLME HA NOALWLNMNHUK, OCTAKOTCH MPU 3TOM B AONYCTUMbIX NMpeae-
Nnax, 3Ha4YnNTENbHbIE NEPEMELLEHUSA KOpnyca nogwurnHuka Moryt okasaTb HEraTMBHOE BIUAHME HA COEOWHEHHbIE C HUM
3NEMEHTbI MallWHbI, HANPUMEP MacnonpoBoa.

KpuByto, naobpaxeHHyo Ha pucyHke C.1, He cneayeT nytarth C KPUBOM OTKITUMKA BO BPEMS pa3roHa u Bbibera, Ans Ko-
TOPOW, 3a UCKINOYEHneEM obnacten BONN3N Pe30HaHCOB (KPUTUYECKNX YacTOT BPaLLEHUS), CKOPOCTb BUBpaumm 0ObIYHO
YMEHbLLIAETCSH C YMEHbLLEHNEM HYaCTOThI BpaweHus. Ha npakTuke, ecnm ckopocTb BUbpaumm Ha paboyen 4acTtoTe BpaLle-
HMUA HAXOAUTCH B AONYCTUMBIX Npegenax, To Ha Bonee HU3KNX YacToTax BpalleHns oHa ByaeT CHUXaTbLCS, U COOTBETCTBY-
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owee en NnepemMeLL,eHne Ha HU3KMX YacToTax TakKke bygeT octaBaTbCs HA AONYCTUMOM YPOBHE. [103TOMY eCcrnn Ha HU3KON
4yacToTe BpaLlleHuUs1 BO BpeMs pas3roHa 3adhnKCUpoBaHO B0NbLLIOE 3HAYEHUE CKOPOCTU, TO AaXe B crny4vae, Korga oHa ocTa-
eTCS HMXKE NOPOroBbIX 3HAYEHUN, YCTAHOBMNEHHbIX HACTOSWMM CTaHAApPTOM, M OCODEHHO, eCNKn CKOPOCTb BUDBpaLum CyLLec-
TBEHHO Bbille TOW, YTO Habnwganacb BO BpeMsl NPealleCcTBYIOWMX MYCKOB MAaLWWHbI, crieayeT NPUHATb Mepbl, YTOObI
NOHATb NPUYMHBI BO3pOCLLUEN BUDpauum, 1 onpeaennutb, MOXHO N1 6e3onacHo NpoaoiKaTe YBENUYUBATL YacTOTY Bpallie-

HUA (cm. 4.2.4.3).
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