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HAUMWOHANbHBIA CTAHOLAPT POCCUWCKOW SOEALEPAUUM

Bubpauyus
PYKOBOACTBO MO BblbOPY KPUTEPVEB OLEHKW BUBPALMNOHHOIO COCTOAHNA MALWWH

Mechanical vibration. Guidance on the selection of vibration severity criteria for machines

[Jarta BBefeHns — 2016—12—01

1 O6nactb NnpuMeHeHns

HacToawwnii ctaHfapT ycTaHaBAnBaeT PYKOBOACTBO MO BbI6GOPY CTaHAAPTOB, B KOTOPbLIX YCTaHOB/EHbI
TpeboBaHWIO K NPOBEAEHNI0 N3MepPeHUi BUbpaLuy 1 oLeHKn BU6PaLMOHHOTO COCTOAHNSA, ANA MaLlVH faHHOTo
BMAa. B umcno Takux ctaHAapToB BXOASAT cTaHAapTbl MO OueHke BUOPALMOHHOTO COCTOSIHUS MalluH cepuii
MNCO 10816 (n3mepeHuns Ha HeBpaljawuxcs yactax) u MCO 7919 (M3mepeHUs Ha BpalalLWwmnxcs 4acTsax), a
lakke [lpyrue ctaHgapTbl, B KUTUPbIX paccmaTpuBaloTcs Te Un nHble YacTHble acnekTbl, CBSA3aHHbIE C OLeH-
Kol BU6PaLMOHHOIO COCTOSIHUSI MPUMEHNTENBHO K MallMHaM pasHbiX BUAOB.

BbI60p, OCYLLeCTBASAEMbIi B COOTBETCTBUMN C HACTOSAL MM CTaHAAPTOM, OCHOBAH Ha 06/1acTax NnpuMeHe-
HMA CCbINIOYHbIX CTaHAAPTOB U TeopeTUYecknx 060CHOBAHUAX NPUMEHEHUs TOro MU UHOTO MeToAa n3mepe-
HWI1 B OTHOLUEHUN MaLlVH, AN KOTOPbIX 40 HACTOALLEro BpeMeHN MeTOAbl KOHTPOIA BUGPALMOHHOrO COCTOS-
HUS1 yCTaHOB/EeHbl He 6blnn. MprMeHeHne HacTosWero ctaHgapTa He npegnonaraeT OTMeHy UM nepecMoTp
npoueayp KOHTPO/SA, YXW YCTaHOBEHHbIX U3rOTOBUTENAMU UK Monb3oBaTeN MU MallUH KOHKPEeTHbIX BUAOB
N OCHOBAaHHbIX Ha OMbiTe WX NPUMEHEHMWS, MOCKOMbKY TakuWe mpoueaypbl MOTyT oTpaxaTb cneuunduyeckne
0COBGEHHOCTU 3TUX MaLUVH.

2 HopmaTunBHbIE CCbIIKK

B HacToAwem cTaHgapTte WCNo/sb30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha CcTaHAapTbl, MepevyncneHHble
B2.1—2.3.

MpumeuaHue 1— Bce CCbNOYHbIE CTAHAAPTLI MOAMEXAT NepuogmMYeckoli NpoBepke u nepecMoTpy. Mpu uc-
MoMb30BaHNM HACTOSLLETO CTaHAapTa credyeT y6eauTbCs B TOM. YTO WCMO/b3YeTCs MOCMEAHSIS PefakLyms CCbINIOYHOTO
CTaHfapTa, BKIKOUAs BO3MOXHbIE U3MEHEHUs 11 OMO/HEHMS.

MpumeyaHue 2— CBOAKA CCbIIOYHbIX CTAHAAPTOB B COOTBETCTBUM C 061aCTAMMU UX NPUMEHEHUS NpuBeAeHa
B Tabnuue E.1.

MpumeuyaHne 3 — B HacTosleM CTaHapTe NpuBefEeHbl KPaTKMe XapakTepuUCTUKW CCbITOYHbIX CTaH4apToB,
aKTyasibHble TO/IbKO HA MOMEHT OMy6/IMKOBaHUsl HACTOSILLEro cTaHdapTa. BrnocneacTBum MoryT 6biTb paspaboTaHsb Apy-
e CTaH4apThl, PACcNpOCTPaHAIOLLMECS Ha OLLEHKY BUGPALIMOHHOTO COCTOSHMS MaLLMH KOHKPETHBIX BULOB UV OTAE/bHbIE
3Tanbl oueHkU. OTCYTCTBME CChISIKM HA Takue CTaHAapThbl HE 03HAYAET, YTO X NPUMEHEHWE GyAET CBUAETENLCTBOBATL 06
OTCTYN/IEHUN OT PEKOMEH/ALMI HACTOSALLETO CTaHAapTa.

2.1 OCHOBHble cTaHAapTbl N0 OLOHKO BI/16paLI,I/IOHHOFO COCTOAHUA

ISO 7919-1. Mechanical vibration of non-reciprocating machines — Measurements on rotating shafts
and evaluation criteria — Part 1. General guidelines (Bubpauna mawwunH 6e3 BO3BpaTHO-NOCTynaTesibHOro
ABUXeHUs. I3MepeHust Ha Bpallalowmxcs Banax u kputepum oueHkn. Hactb 1. O6uiee pykoBOACTBO)

ISO 7919-2, 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 1 500 r/min. 1 800 r/min. 3 000 r/min and 3 600 r/min (Bubpauusa. OueHka BMOPaLNOHHOIO COCTOAHUSA
MaluH No pesynbTatam M3MepeHuii Ha Bpalwawlwmnxca Banax. Yactb 2. CTtaynoHapHbie napoBble TYpOUHbI

MN3aaHue ouymnansHoe



FOCT P56646-2015

N reHepatopbl MOLWHOCTbIO CBbiwe 50 MBT ¢ HOMWHa/IbHbBIMW CKOPOCTAMWU BpaleHus 1500, 1800, 3000 u
3600 MnH1I)

ISO 7919-3, Mechanical vibration — Evaluation of machine vibration by measurements on rotating
shafts — Part 3: Coupled industrial machines (Bu6paunsi. OueHka BU6paLMOHHOTO COCTOSAHUS MaLUVH Mo pe-
3ynbTataM M3MepeHuii Ha Bpalwatwmxca sanax. Yactb 3. MIpOMbILNEHHbIE MallUHHbIE arperaTbl)

ISO 7919-4, Mechanical vibration — Evaluation of machine vibration by measurements on rotating
shafts — Part 4: Gas turbine sets with fluid-film bearings (Bu6pauns. OueHka BMOGPaLMOHHOIO COCTOSAHMSA
MaLlUH No pe3ynbTatam M3MepeHuin Ha BpalatLwmxcsa Banax. Yactb 4. Na3oTypbUHHbIE YCTAHOBKMU C FTUAPO-
AVNHaAMUYECKUMMN NOALWNNHUKOBLIMK OnopamMu)

ISO 7919-5, Mechanical vibration — Evaluation of machine vibration by measurements on rotating
shafts — Part 5: Machine sets in hydraulic power generating and pumping plants (Bubpauns. OueHka Bu-
6paLMOHHOro COCTOSIHMA MalunH No pe3yfnbTaTaM U3MepeHuii Ha BpallatoLmxcs yactax. YacTb 5. YcTaHOBKM
rMAPO3/IEKTPOCTaHUNIA U HACOCHBIX CTaHLNA)

ISO 10816-1, Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 1: General guidelines (Bubpauyus. OueHka BMGpaLMOHHOIO COCTOAHMA MallWH NO pe3ynbTaram
nsmepeHunii Bubpaymm Ha HeBpalarowmnxca vyactax. Yacte 1. O6uee pykoBoACTBO)

ISO 10816-2. 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. 3 000 r/min and 3 600 r/min (Bu6pauus. OueHka BUO6PALMOHHOTO COCTOSIHUS Ma-
WWH No pe3ynbTataM M3MepeHunii Bubpauumn Ha HeBpalawLwmxea yactax. YacTtb 2. CtaynoHapHbie naposble
TYpOUHbI N reHepaTopbl MOLWHOCTbIO CBbiwe 50 MBT ¢ HOMWHaNbHbBIMK CKOpPOCTAMU BpawieHms 1500, 1800,
3000 1 3600 MunH'L

ISO 10816-3. Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 3: Industrial machines with nominal power above 15 kW and nominal speeds between 120 r/min
and 15 000 r/min when measured in situ (Bubpauns. OueHka BMGPaLMOHHOIO COCTOSIHUSA MalUWH MO pe3ynb-
Tatam uamepeHuii Bubpauumn Ha HeBpalwawwmnxecsa Yactax. YacTb 3. NMpoMbIWIeHHbIe MallWHbl HOMUHANbLHOW
MOLHOCTbIO CBbllWwe 15 KBT ¢ HOMUHaNbHLIMK CKOpOCTAMU BpalwieHna ot 120 go 15 000 muH'1 npn namepe-
HUAX Ha MecTe 3KcnyaTaLum)

ISO 10816-4, Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 4: Gas turbine sets with fluid-film bearings (Bu6pauusa. OueHka BM6paLMOHHOro COCTOAHMA Ma-
WWH MO pe3ynbTaTaM U3MepeHunii Bubpauun Ha HespatiarLwnxcsa yactax. YacTb 4. Fa30TypOUHHbIE YCTAHOBKM
C rMaApoAgMHaMUYecKMMmn NOALWNMHUKOBLIMW onopamm)

ISO 10816-5, Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 5: Machine sets in hydraulic power generating and pumping plants (Bu6pauyusa. OueHka Bubpa-
LMWOHHOrO COCTOSIHUA MalUuWH No pe3ynbTataMm U3MepeHuin Bubpaunn Ha Hespaljawwmuxca yactax. Yactb 5.
YCTaHOBKM TMAPO31EKTPOCTAHUMNIA Y HACOCHBIX CTaHLUIA)

ISO 10816-6. Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 6: Reciprocating machines with power ratings above 100 kW (Bu6pauns. OueHka BU6paLMoHHO-
ro COCTOSIHMA MalUVH Mo pe3ynbTaTam n3MepeHuii BUGpauum Ha HeBpalawLwmxcsa yactax. Yactb 6. MalmvHbl
BO3BpAaTHO-NOCTYNaTeIbHOro A4eCTBUA HOMUHAbHOW MOLWHOCTbLIO cBbiwe 100 kBT)

ISO 10816-7, Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 7: Rotodynamic pumps for industrial applications, including measurements on rotating shafts
(Bubpauymsa. OueHka BU6paLMOHHOro COCTOAHUA MallWH NO pe3ynbTatam n3MepeHuit Bubpanmm Ha HeBpalya-
lowmuxesa vyactax. Yactb 7. MpomMblWAeHHble ANHAMUYECKMe HacoChl, BKIOYaa M3MepeHns Ha BpalalLwuxca
Banax)

ISO 10816-8. Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 8: Reciprocating compressor systems (Bu6pauua. OueHka BUO6PaLUOHHOTO COCTOAHMA MaLUUH
no pesynbrtaTaM M3MepeHuil Bubpauumn Ha HeBpaljawwmxcsa vyactax. Hactb 8. MopliHeBble KOMNPEeCCOpHbIe
arperatbl)

2.2 [ononHuTenbHble cTaHA4apThl NO OLEHKe BUGPALUOHHOIO COCTOAHUSA

ISO 3046-5. Reciprocating internal combustion engines — Performance — Part 5: Torsional vibrations
(ABuratenn BHYTPEHHEro cropaHus noplHesble. XapakTepucTuku. Yacte 5. KpyTunbHasa subpayus)

ISO 8579-2, Acceptance code for gears — Part 2: Determination of mechanical vibrations of gear units
during acceptance testing (MpremMo4yHble UCNbITaHMA 3yb64yaTbix MexaHu3MoB. YacTb 2. OnpegenexHne Bubpa-
UMM 3y6yaTbiX MEXAHU3MOB BO BPEMS NPUEMOYHbIX UCMbITAHWIA)

2
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ISO 13373-1, Condition monitoring and diagnostics of machines — Vibration condition monitoring —
Part 1: General procedures (KOHTPO/Ib COCTOSIHUSI M ANATHOCTUKA MaLIUH. BUGpaLMOHHbIA KOHTPO/b COCTOSA-
HuA. YacTb 1. O6wme metoabl)

ISO 13373-2, Condition monitoring and diagnostics of machines — Vibration condition monitoring —
Part 2: Processing, analysis and presentation of vibration data (KOHTpPO/b COCTOSIHUA M gMArHOCTUKA MalUWH.
Bu6paunoHHbIi KOHTPOJIb COCTOAHUSA. YacTb 2. O6paboTka, aHanM3 u npeAcTaBieHe pe3ynbTaToB nsmepe-
HUiA BUGpauun)

ISO 13373-3. Condition monitoring and diagnostics of machines — Vibration condition monitoring —
Part 3: Guidelines for vibration diagnosis (KOHTpPONb COCTOAHUA U AMarHocTuka MawuH. BubpaunoHHbI KOH-
TpONb cocTosiHMSA. YacTb 3. PyKOBOACTBO N0 BUOGPALUOHHOMY AMarHOCTUPOBAHUIO)

ISO 14694, Industrial fans — Specifications for balance quality and vibration levels (BeHTunsitopbl npo-
MbilWeHHble. TpeboBaHUs K NPOM3BOAUMOI BUGPALMM 1 KayecTBY 6anaHCUPOBKU)

ISO 14695, Industrial fans — Method of measurement of fan vibration (BeHTUnATOpbI NPOMbILINEHHbIE.
MeToabl n3mepeHuii Bubpauum BEHTUNATOPOB)

2.3 CTaHgapTbl Ha YacTHble acnekTbl OLEeHKM BUGPaALMOHHOTO COCTOAHUS

ISO 19251> Mechanical vibration — Balancing — Vocabulary (Bubpauns. banaHcuposka. Cnosapb)

ISO 2041, Mechanical vibration, shock and condition monitoring — Vocabulary (Bnbpauus, ygap v KoH-
TpoJsib cocTosiHUA. Cnosapb)

ISO 2954, Mechanical vibration of rotating and reciprocating machinery — Requirements for instruments
for measuring vibration severity (Bubpauusa malwmnH BpaliaTenbHOro 1 BO3BpaTHO-nocTynaTtesibHOro AeiicTBuS.
TpeboBaHusA K cpeAcTBamMm U3MepeHuii 415 OLeHKN BUOPALMOHHOIO COCTOAHUS)

ISO 5348, Mechanical vibration and shock — Mechanical mounting of accelerometers (Bubpauusa un
yaap. MexaHuyeckoe KpenseHue akcesiepoMeTpoB)

ISO 10817-1. Rotating shaft vibration measuring systems — Part 1: Relative and absolute sensing of
radial vibration (Cuctembl nsmepeHuii Bubpauumn Bpaliamouimxca Banos. Yactbe 1. YcTpoicTBa AN CHATUSA
CUTHANOB OTHOCUTENbHON M abCONOTHOW BUGpaumnm)

ISO 21940-31, Mechanical vibration — Rotor balancing — Part 31: Susceptibility and sensitivity of
machines to unbalance (Bu6pauua. BanaHcmpoBka poTopoB. YacTb 31. BOCNPUUMMUYMBOCTb U YYBCTBUTE b-
HOCTb MalWuWH K gucbanaHcy)

3 TepMUHbI 1 onpepeneHus

B HacTosiWem cTaHgapTe NpUMeHeHbl TepMUHbl U onpefeneduna no NCO 1925 n NCO 2041, a Takxe
cnegyrouime TePMUHbI C COOTBETCTBYOLW MMM ONpeaeneHnsamm.

3.1 abconwTHaa Bubpaumsa sana (shaft absolute vibration): Bu6pauns Bana B abCcoNOTHON cucteme
KoopAuHar.

3.2 oTHOocuTenbHasa Bubpauua Bana (shaft relative vibration): Bubpauns Bana oTHOCMTENIbHO OMNOPbI
npeo6pasoBaTtens (HanpvMep, OTHOCUTENIbHO Kopnyca NOALWUNHUKA).

3.3 Bubpaumns onopbl (pedestal vibration): Bubpauua B MecTe yCTaHOBKM MOALWMMHMKA Ha €ro onopy.

3.4 guHamunyeckas xecTkocTb nogwunnHuka (dynamic stiffness of bearing): XXecTkocTb nogwnnHuka,
BK/OYaloLWasn BAMsaHNE 4eMndupoBaHnNa 1 Macchl.

3.5 aMHamunueckasa xectkocTb onopsbl (dynamic stiffness of pedestal): XXecTkocTb NOALWNNHUKOBOWA
onopsbl, BKAOYawLWwasa BAMaHue emMndupoBaHma n macchol.

4 OueHka BMOGPaLMOHHOIO COCTOAHUSA

4.1 O6wune nonoxeHuns

PyKoBOACTBO NO OLeHKe BUOGPALMOHHOIO COCTOAHUA ANA MaLIWNH pPa3HbiX BUL0B HA OCHOBE U3MepeHuit
BMGpaLmm Ha HeBpallalLMxca YacTax MalnH npuBefeHo B cTaHgapTax cepum NCO 10816.

PyKoBoACTBO N0 OLEeHKe BUOPALMOHHOIO COCTOAHUA ANA MallUH pasHbiX BU0B HA OCHOBE U3MepeHunit
BM6paumm Ha Bpaljalnlwmxca sasax MaWwmH npusefeHo B ctaHgapTax cepun MCO 7919.

Pa3BuTie MeTof0B OLEHKN BUOPALMOHHOIO COCTOSSHUA B Lie/IAX KOHTPOASA TEXHUYECKOro COCTOSAHUA U
CBA3aHHblE C 3TUM BOMPOCHI paccMaTtpuBaloTCca B CTaHfapTax, ykasaHHbIX B 2.2 1 2.3.

1! Mocne nepecmoTpa 0603HaveHne ByaeT n3MeHeHo Ha ISO 21940-2.
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4.2 Knaccudunkauunsa mawunH

C TOYKM 3peHusa npoueayp usmepeHus subpaunn U OLEeHKN BUOPALMOHHOTO COCTOSHUS BCE MalUWHbI
MOXHO pa3fennTb Ha YeTblpe Kkiacca:

a) MalwunHbl BO3BpPaTHO-NOCTYNnaTenbHOro AelicTBUSA, COBepllalllne Kak BO3BpaTHO-NocTynarenbHoe,
Tak 1 BpauwjatenbHoe gBuxeHune. MNMpumepamu ABASAIOTCA AU3eNbHble ABUTaTeNN, HEKOTOPbIE TWUMbl KOMMpec-
COpOB M HacocoB. Bubpauunio 06bI4HO N3MEPSAIOT Ha Kopnyce/Hecyleid KOHCTPYKLMN MalUuMHbl Ha HU3KUX Ya-
cToTax, 06bl4HO B gnanasoHe oT 2 o 1000 u;

b) MaluWHbl BpawaTteNbHOro AeicTBUSA C XECTKMM poTopoM. lMpumepamu ABNAKOTCA onpefefeHHble
TWUMbI 3NEKTpoABUraTenei, o4HOCTyNeHYaTble 1 HN3KOCKOPOCTHbIE HacoChl. Bubpauuo 06bIYHO N3MEPSIOT Ha
HecyLl,eil KOHCTPYKUUM (NOALIMMNHUKOBBLIX ONOpax WUAW KpbllKax NOALMNHUKOB) B TOYKaxX, BUOGpaLmna KoTopbixX
npeAcTtaBuTeNlbHa C TOYKM 3pPEeHUA AMHAMWYECKUX CUJ. CO3faBaeMblXx poTopoM (BcnepcTeue aucbanaxca,
TemnepaTypHoro nporuba, 3afeBaHuii 0 cTaTopHble 3/1IEMEHTHI 1 Np.);

C) MawwunHbl BpaliaTeNnbHOro AeicTBnsa ¢ rmbkum poTopom. MNpumepamu SBNAIOTCA KPynNHble NapoTyp-
6UHHbIE U ra30TypbUHHbIE TeHepaToOpHble YCTaHOBKM, MHOTOCTyneHYyaTble HacoCbl M KOMMNpeccopbl. Y Takux
MallvH MOryT HabnwgaTbca pasHble MoAbl BUGpauuyM nNpu NpoxXoXAeHWn poTopa yepes3 pe3oHaHChbl A0 A0-
CTxXeHna paboueli CKOPOCTM BpaleHus. MiamepeHns Bubpauum Ha OMOPHbLIX/KOPNYCHbIX 3/1eMeHTax Takux
MaLWH MOryT 6bITb He BMNOSIHE NpeAcTaBUTENbHbIMU ANA OLEeHKU BMOPauUMOHHOro coctosHua. Hanpumep,
6onblne nepemMelLeHns rMbKoro potopa MOryT NMPMBECTU K OTKa3y MallWHbl faxe npu ycnoBuu, 4to Bubpa-
LMA Ha KpbllKe NoAWMNHMKA OCTaeTCa Ha HEBbICOKOM ypoBHe. M03TOMy ANA TakMX MalluH MOXeT oka3aTbCs
Heo6xoAUMbIM U3MepATb HENOCPeACTBEHHO BUGpayuio Bana;

d) MawunHbl BpawaTenbHOro AeNCTBUSA C KBA3MXECTKMM POTOpoM. lMpumepamu SBAAKTCA HEKOTOpble
TUNblI NapoBbIX TYPOWH, OCEBbIe KOMMPECCOPbI N BEHTUAATOPbI. Takne MallnHbl BKAKOYAT B CBOM cOCTaB rn6-
Kne poTopbl, 0 NOBEAEHUN KOTOPbIX MOXHO CYAUTb MO U3MEPEHUAM Ha KpbILKax NOALWNNHUKOB.

AHanu3 c uesnblo onpefesieHns onTMMasbHOTO MeTofa nsmepeHuii (M Boibopa COOTBETCTBYHOLLEr0 CTaH-
fapTa) ANA MaluHbl 4AaHHOTo BUAAa Ha OCHOBE ee (DM3MYECKUX XapakTepUCTUK U KOHCTPYKLMOHHbIX 0COBEeH-
HocTell nogpo6HO paccmaTpuBaeTca B pasfene 8.

4.3 Knaccbl BU6payMOHHOTO COCTOAHNA MalluH

Knaccudunkauunsa snépaLMoOHHOIo COCTOAHUSA MalUVH OCYLeCTBAAETCA Ha OCHOBE MOJyYeHHbIX 3Haye-
HWIA KOHTPONMPYEMbIX MapaMeTpoB Bubpauun (nepemelleHns, CKOPoCTW WU YCKOPEeHUs), BbIGOP KOTOPbIX
3aBUCUT OT NPUMEHSEMOro cTaHfapTa, AnanasoHa 4acToT u3mepeHuin n gpyrux dpaktopos. Mpu knaccudmka-
LN HA OCHOBE M3MEPEHUI LLIMPOKONONOCHOW BUbpauun (Hanpumep, B gnanasoHe yacTtoT oT 10 go 1000 lu)
Hanbosee yao6HbLIM napameTpoM /19 KOHTPO/SA ABMAETCA CKOPOCTb BUbpauuu. B cnyvae ecnu Bubpauus
HOCUT BbIP@XEHHbI HN3KOYACTOTHbI/ NN BbICOKOYACTOTHbIV XapakTep, B Liensx knaccudukayuy ncnonb3yoT
napameTpbl NepeMeLLeHns 1 yCKOPEHNS COOTBETCTBEHHO.

B cnyyae ecnu Bubpauus HOCUT MPEUMYLLECTBEHHO FapMOHWYECKMI XxapaKTep, B KauyecTBe KOHTpO-
NIMpyemMoro napamerpa MOXeT 6biTb UCMNOMbL30BAHO MWKOBOE UMW CpefHekBajpaTuvyHoe 3HayeHue. OfHako
AN MaluH ¢ Bubpauneil CNOXHOIo cocTaBa KOHTPO/b NO 3TUM [ABYM napameTpaM MOXeT NpuBecTu K cy-
WeCTBEHHO pa3HbIM pe3ynbTatam M3-3a TOro, YTO BKAafbl OTAE/IbHbIX COCTaBAAWLWMX BUGpayun (Hanpu-
Mep. UMNY/bCHbIX NMPOLECcCOoB) 6YAyT yuynTblBaTbCA C pasHbiMM Becamu. B cnyyae maliuH BpaliaTeslbHOro
JelicTBMA co ckopocTaMu BpauweHns ot 600 go 12 000 MuH"1 BUBpaLMOHHOE COCTOSIHWE OnucbiBalT Ye-
pes3 cpejHekBajgpaTuyHoe 3HaYeHne CKoOpoCTU. 1N oLeHKN BUOGPaLMOHHOIO COCTOSAHUA NPUHATO 6paTbh Mak-
cMManbHOe cpefAHekBagpaTuyHOe 3HavyeHue CKOPOCTM LUMPOKOMOSIOCHON Bubpauyuu B AuManas3oHe 4acToT
oT 10 4o 1000 'y B 3afaHHbIX TOUKaX KOHCTPyKUun (cMm., Hanpumep, NCO 10816-2).

MpumeuyaHne — B HacTosilee BpeMsi NOA BUOPALMOHHLIM COCTOSIHUEM MaLLVHbI 06bIYHO MOHUMAIOT MaKCu-
MasibHOE U3 MOJyYEeHHbIX B pe3y/ibTaTe U3MepPeHuii 3HaYeHNii KOHTPOMPYEMbIX NapaMeTPOB HE3ABKCKMO OT TOro, OTHO-
CATCS OHU K NepeMeLLEeHNIo, CKOPOCTU UK yckopeHuto (cM. MCO 2954).

4.4 MeTofbl 1 cpefCcTBa U3MeEPEHNUA

B cCbIIOYHbIX cTaHAapTax yCcTaHOBAEeHbl METOAbl M3MepeHUi OTHOCUTETbHOW BUGpauuy Mexay Basom
1 KOPNYCOM MallUuHbl, abCONOTHON BnbGpaLmm Bana v konebaHuii Touek kopnyca mMalluHbl.

B kauecTBe AaTUMKOB BMGpaLMM NpUMEHsOT npeo6pasoBaTesiv nepeMelLeHnsi, CKOPOCTU U YCKOPEHHUS.
CTaHfapTbl 3afaloT Tpe6oBaHNst K X XapakTepucTukam B YCTAHOBEHHOM U HEYCTaHOBMIEHHOM COCTOSIHMM,
BK/lOYAs MaKCUMasibHble 3HayYeHUs BOCNPUHMMaemol Bubpauum n AuanasoHbl 4acToT M3MepeHuii. Tpe-
60BaHMA K cCpeAcTBaM M3MepPeHWili BUGpauuyM Ha Kopnyce MalluHbl B LEeNsiX KOHTPoNsi ee BUBPALMOHHOIO
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COCTOsIHNA ycTaHoB/eHbl B MCO 2954. B MCO 5348 fgaHbl pekoMeHgauun no KpenseHuno K Kopnycy maltluHbl
akcenepomeTpoB, KOTOpble, 04HaKo, B 6ONbLINHCTBE CyvyaeB MOryT ObliTb pacnpocTpaHeHbl Takxe Ha npe-
o6pasoBaTenu ckopoctu. B MCO 10817-1 ycTaHOBNEeHbl Tpe6oBaHMA K gaTymkam BMGpauum u ycTpoicteam
cornacoBaHusl, MeToAam yCTaHOBKM faTUYMKOB M UX KANM6GpOBKe ANA n3MepeHuii Bubpauyunn sana.

4.5 Csojka cTaHgapToB no Bubpayun mawmH

KpaTkoe onucaHne Hanbosiee BaXHbIX CTAHAAPTOB NO OL,EeHKEe BUOPALVOHHOIO COCTOSIHUA MaluH, Npu-
BeAeHO B pasgenax 5un 6. 9Tn cTaHAapThl ycTaHaBAMBAKT MeTOAbl U3MEPEHUI LUMPOKONONOCHOW Bubpayun
1 rpaHunLbl 30H BUGpaLMOHHOro cocTosiHuA. CTaHAapThl, paccMaTpvBaemble B pasgene 5. pacnpocTpaHsatoTcs
Ha MeToAbl OLEHKW HAa OCHOBE W3MepPeHUil BUbpauuy Ha HeBpalalLNXCs YacTAaX MPUMEHUTENbHO K Mallun-
Ham BO3BpaTHO-NOCTYyNaTeNIbHOro AeNCTBUA, MalluHaM ¢ Bpawawwmnummcsa sanaMmn, a Takxe mallunHam ¢ 3y6-
yaTbiMu nepegavamu. CTaHfapTbl pasfena 6 paccMaTpuBaloT Te Xe npoueaypbl U3MEPEHUA U NocTpoeHus
rpaHuL, 30H Mo pe3ynbTaTtam M3MepeHUin Ha BpaljallWmuxca Banax. PaccmaTpualoTcs Takke namMepeHus ans
MalUWH C XeCTKUMU ¥ TnbKnMn potopamn. B cTaHgapTax noApo6HO pacCMOTPEHO onpefeneHne Kputepues
BUOPALMOHHOTO COCTOSAHUA AN MALUWH PasHbIX BUAOB U pasmepos.

B pasgene 7 gaHbl KpaTkue CBeAEHMA O ApYrUx ctaHgapTax, MMeLnx OTHOLWeHNe K oleHke Bubpaym-
OHHOTO COCTOSIHUSI MaLUUH UKW OTAENbHbIM ee acrnekTam.

5 WM3mepeHusa Ha HeBpalLalLWnNXCa YacTax

51 Obuiee pyKoBOACTBO, BK/OUalolee onucaHne MeTof0B OLEeHKN BUOPAaLMOHHOIO COCTOSAAHNA MaLlvH
no pesynbTatam M3MepeHuii Bubpaumm Ha HeBpaliarlwmxeca yactax, npusegeHo B MCO 10816-1. B gpyrux
cTaHfapTax 3Toil cepuu npusBefeHbl KpUTepun BUOPALMOHHOTO COCTOAHUA ANA MallWH pasHbiX BUAOB. OTU
KpUTEpPUN MOTYT yCTaHaBAMNBATLCSA Kak B OTHOWEHWN abCOMOTHBIX 3HAYEHWI KOHTPOIMPYEMbIX NapaMeTpoB,
TakK W B OTHOLUEHUN N3MEHEHW 3TUX NapaMeTpPoB ¥ UCNOMb3YIOTCA B LEsiX KOHTPOS COCTOSAHUS MaluuH Npu
X NPUMEHEHUN, a TakxXe BO BPEMS MPUEMOYHbIX UCMbITAHUIA.

CraHgapTtbl cepun NCO 10816:

a) oxBaTbIBAKT LUMPOKWIA AnanasoH 4yacToT, N03BONAOW M ONUCbIBaTb BUOGPALIMIO KAK HN3KOCKOPOCTHbIX,
Tak 1 BbICOKOCKOPOCTHbIX MallVH;

b) ycTaHaBAUBaKT NPUHLUNBLI OL,EHKN BUOPALMOHHOTO COCTOSAHUA HA OCHOBE 30H BMOGPALMOHHOIO CO-
CTOSIHUA:

c) 0606 atoT OnbIT OLEHKN BUOPALMOHHOTO COCTOAHWUA, HAKOMJIEHHbIN B pe3ynbTaTe NpUMeHeHus ma-
LIMH KOHKPETHOTro BUAA;

d) ycTaHaBInBaOT KPUTEPUMN OLLEHKN BUOPALMOHHOIO COCTOAHUA A4N1A MallUH AaHHOro suja.

B MCO 10816-1 npuBefeHo obLiee pykoBOACTBO MO 3afaHUI0 rpaHuL, 30H BUO6PaLMOHHOIO COCTOAHMA
AN YCTAHOBUBLUErOCA M NEePexoAHblX PexunmMoB paboTbl MaliVHbl. OTO CAYXWUT OCHOBOW ANA onpeAeneHus
KOHKPETHbIX YNCMOBbIX 3HAYEHWIH rpaHuL, B ocTanbHbIX cCTaHAgapTax cepun. NCO 10816-1 onpepensieT 30HbI
BNOPALMOHHOIO COCTOAHUA CneayoLmm o6pasom.

30Ha A — B 3Ty 30HY nonajaert, Kak Npasuio, BU6paLUsA HOBbIX MaLlUH, BBOAUMbIX B 3KCNyaTauuio.

30Ha B — maluuHbl, BUGpaunsa KOTOpbIX nonagaeTt B 3Ty 30HY, 06bIYHO CUMTAKOT NPUTOAHLIMU A4NA ONN-
TeNbHON akcnnyatalmum 6e3 orpaHnYeHns CPoKoB.

3oHa C — mawwuHbl, BUGpaLusa KOTOPbIX nonajaet B 3Ty 30HY, OObIYHO CHUTAIOT HENPUIOAHLIMU ANA
ANUTeNbHON HenpepbiBHOW paboTbl. O6bIYHO AONycKaT PYHKLUMOHMPOBaAHME Takux MallUH OrpaHWYeHHbIi
nepuof BpeMeHu, noka He NOABUTCA BO3MOXHOCTb MPOBEAEHNA BOCCTAHOBUTESIbHbIX MEPONPUATUIA.

3oHa D — ypoBHM BubGpauun B faHHOI 30He 06bIYHO paccMaTpuBaloT Kak CMocobHble Bbi3biBaTb Ce-
pbe3Hble MOBPEXAEHUS MaLUVH.

paHuLibl 30H BUGPALMOHHOIO COCTOSAHUSA MOXHO UCMONb30BaTh B KAYECTBE OPUEHTUPOB, NO3BONSAOLLNX
n3bexarb Ype3MepPHO 3aBblLLEHHbIX N HEpeanncTuyeckux TpebosaHuii k BubpaLnn mawmnH. Kputepun npnem-
K BCerfga fOJ/KHbl ObITb NPEeAMETOM COrflalleHns Mexay NocTasBLLMKOM W nokynatenem maluuHbl. FpaHunubl
30H CMyXaT OCHOBOW ANA onpejeneHns Kputepmes NpUeMKn HOBbIX M BOCCTAHOB/IEHHbIX MalluH. Kak npasu-
N0, KpUTepUii MpueMKn ycTaHaB/iMBalT B Npejenax 30Hbl A uan B. HO He MpeBbllWAKLW UM FpaHULy MexXay
3TUMK 30Ham 6osnee yem Ha 25 %.

To, UTO KOHTpPONUPYyeMblli MapaMeTp OCHOBaH Ha M3MepeHUAX LMPOKOMNO/IOCHON BM6pauuun, nosso-
NnAeT eMy pearnposaTb Ha pasHble M3MEHEHUA COCTOSAHWA MaluH AaHHOro Buga. Hanpumep, HapylweHue
Le/IoCcTU MalWunH C NOAWUNHUKAMU KayeHUsa NnposiBasieTca Ha 6o/iee BbICOKMX YacToTax, 4em ANs nogwun-
HUKOB C rMApoAMHaAMNYECKUMY NofWwmnnHUKamu. NMockonbKy XxapakTepucTukoi Bnépauumn, HenocpefCTBEHHO
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CBSI3aHHOW C nepepgaBaemMoii BUGPALUOHHOW 3Hepruei, ABNAETCA CKOPOCTb, CpefHeKkBagpaTnyHoe 3Have-
HUe CKOPOCTU ABNAETCA OCHOBHOWM BENNYMHOWN NS NOCTPOEHUA KpUTepmes BUOPALMOHHOTO coCcTOAHUA. Of-
Hako MCO 10816 gonyckaeT Takxe WCNONb30BaHWe Kputepues, NOCTPOEHHbIX A1 NepeMeLl,eHns N ycKo-
peHus BubGpauumn, a Takke UCNOSb30BaHWE B KaYeCTBE KOHTPO/IMPYEMOro napameTpa MUKOBOTO 3Ha4YeHus
BMeCTO cpefHero ksagpatuyHoro. OCoO6eHHO 4acTo 3TO UCNONb3YKT B C/lyYae HU3KOOOOPOTHbLIX U BbICOKO-
060POTHBLIX MaLUUH.

5.2 MCO 10816-2 ycTaHaB/ivMBaeT PyKOBOACTBO MO OLeHKe BMOGPALMOHHOIO COCTOSHUA KPYMHbIX na-
POTYPOUHHBIX reHepaToOpHbIX YCTAHOBOK HA OCHOBE M3MepeHui Bubpauum NOAWMNHUKOB WA NOALWMUNNHUKO-
BbIX OMOP.

MN3mepuTtenbHasa cuctema fo/kHa obecneynBaTb U3MepeHMe LWNPOKONOAOCHOW Bnbpauun B gnanaso-
He yacTtoT oT 10 go 500 ly. Ecnu, ogHako, pesynbTaTbl U3MEPEHWIA npeanonaraeTca UCNoOb30BaTb TakXe B
Lenax AMarHocTMpoBaHus UNn NS KOHTPONSA NOBEAEHUA MalluHbl NPy pasroHe u Bblbere, a Takxe Ha MoBbl-
LEeHHbIX paboynx CKOPOCTAX, TO AManasoH 4acTOT M3MEePEeHUl MoXeT 6biTb pacLUMpeH.

Kputepun ana cpefHekBagpaTUUHbIX 3HAYEHWUIA CKOPOCTWU MOALIMMNHUKOB WAW NOALIMUMNHUKOBbLIX ONOpPY
ycTaHoBMeHHble NCO 10816-2. npuMeHAT A4NA NapoTypOUHHbBIX YCTAHOBOK MOLHOCTbIO cBbilwe 50 MBT ¢
HOMMWHaNbHbIMUN CKOpOCTAMU BpaweHua 1500.1800. 3000 1 3600 MnH"L DTu kpuTepun npegHasHavyeHbl 415
OLEeHKN NoBefeHNA MallWHbl Ha MecTe ee NPUMEHEHWS B yCTaHOBMBLUEMCH pexume paboTbl. Knaccuduka-
LMs 30H BUGPALMOHHOIO COCTOSAHUA — Ta Xe. 4To n B MCO 10816-1. Kpome Toro, paccmatpuBalTcs MeToAbl
OLEeHKN BUGPAaLMOHHOIO COCTOSIHUSI B NEPEXOAHbIX peXnmax paboTbl, CBA3aHHbIX C UISMEHEHWEM Harpysku uan
KNpUCTN BpalueHus putopa.

5.3 NCO 10816-3 yctaHaB/uBaeT PYKOBOACTBO NO OLeHKe BUOGPALMOHHOIO COCTOSIHUA Ha OCHOBe
pe3ynbLTatoB M3mepeHuii Bubpauum NOAWMMNHUKOB, MOALIUMHUKOBLIX ONOP WAM KOpnyca MPOMbILIIEHHOTO
arperaTa Ha mecTe ero npMMeHeHusa. 3TOT cTaHAapT pacnpocTpaHAeTcs Ha napoBble TYp6UHbI MOLLHOCTbIO
Ao 50 MBT, a Takxe Ha napoTypO6MHHbIE YCTAHOBKM MOLLHOCTbIO cBbiwe 50 MBT. HO ¢ pabounmu ckopocTs-
Mun meHee 1500 unu 6onee 3600 muH *. Kpome Toro, o6nactb NpUMeEHeEHMA cTaHgapTa Bka4vaeT B cebs
KOMnpeccopbl, NPOMbILW/IEHHblIE ra3oBble TYPOWHbI MOLLHOCTbI A0 3 MBT. reHepaTopbl (He oxBaTbiBaeMmble
MCO 10816-2). Bce BUAbI 3NeKTpoaBUratesneli, BEHTUNATOPbI U BO34YyXOA4YBKN MOLLHOCTbI0 60nee 300 KBT.
a TaKxe gpyrne BeHTUNATOPbI HA AOCTATOYHO XEeCTKMX OCHOBaHuAX. CTaHfapT pacnpocTpaHaeTcsa Takke Ha
Hacocbl, He oxBaTbiBaemble ICO 10816-7.

LnpoTa knacca MalwuH, Ha KOTOpble pacnpocTpaHAeTca CTaHAapT, U CBA3aHHOe € 3TUM 6onblioe pas-
Hoobpasne KOHCTPYKL WA, TUMOB NOALWMNHUKOB U TUMOB OCHOBaHUA NoTpe6oBan pasfeneHns 4aHHoro knacca
Ha ABe rpynnbl.

a) rpynny 1. BKAOYaLWYyo B Ce65 MallWHbl HOMUHAIbHO MOLHOCTbI0 cBbiwe 300 KBT 1 anekTpuyeckue
MaLlUHbl C BbICOTOW Bana 315 mm 1 6onee:

b) rpynny 2. Bkawuawuwy B ceba MalWHbl CpefHUX pasMepoB HOMUHANBLHONW MOLWHOCTbIO OT 15 fo
300 KBT BK/HOUMTE/IBHO U 3N1EKTPUYECKME MaLlUHbI C BbICOTOW Bana oT 160 go 315 mm.

KpynHble MaluHbl (06bIYHO C NOALWMWMNHUKAMW CKOMbXEHUA) UMET pabouyo UAM HOMUHANIbHYK CKO-
pOCTb Bpal,eHnsa B WWMPOKOM guanasoHe ot 120 go 15000 M H L

[N Kaxaoi n3 rpynn MaluH yCTaHOB/IEHbl CBOW FpaHuLbl 30H BMOGpPaLMOHHOro cocToaHus. Knaccudu-
Kauua 30H BUGPaLMOHHOIO COCTOAHUA — Ta xe. 4To n B NCO 10816-1.

5.4 NCO 10816-4 ycTaHaBniuBaeT PyKOBOACTBO MO OLEeHKe BUMOPALMOHHOINO COCTOSIHUA Ha OCHOBE pe-
3yNbTaTOB M3MepeHUii BUGpaLmn Ha kopnycax uavM onopax NoALWUNHUKOB ra3oTypOUHHbIX YCTAHOBOK C TMApo-
ANHAMUYECKUMUN NOALNNHUKaMN.

MCO 10816-4 pacnpocTpaHseTcsa Ha ra3oTypbuHHble yCTaHOBKM CTaLMOHAPHOro TuUMa, UCNosb3yeMble
B KayecTBe NPUBOAHbIX YCTPONCTB 3N1€KTPUYECKUX U APYTUX MALUWH HOMWHANbHOW MOLHOCTbIO CBbiwe 3 MBT
N CKOPOCTSIMW BpalyeHns nof HoOMuWHanbHOU Harpyskoih ot 3000 go 30 000 MuH'l O6bIYHO YCTAHOBNEHHbIE
CTaH4apTOM KPUTEPUMN OLEHKM NPUMEHSAIOT KakK K ra3oBbiM TypbuHam, Tak v K NPMBOAHbIM MalwmHam. Ecnu B
cocTaB yCTaHOBKW BXOAWUT 3N1eKTporeHeparop, TO A/ YCTAHOBOK C MOLWHOCTbLIO CBbiWwe 50 MBT ANnA oueHku
BMOPAaLMOHHOIO COCTOAHUA 3NeKTporeHeparopa NpuMeHsatoT kputepun no NCO 10816-2. a 4N yCTaHOBOK C
MOLWHOCTbIO A0 50 MBT BKAtounMTEIbHO — MCO 10816-3.

FpaHnLbl 30H BUOPALMOHHOIO COCTOSAHUA YCTAHOBJ/IEHbI B MPEANON0XEHNN, YTO WMPOKONOTOCHYIO BUG-
payuio M3MepslT Ha MecTe NPUMEHEHNS MallUHbI B YCTAHOBUBLUEMCSA pexume ee paboTbl. Kpome Toro, pac-
cMaTpuBalTCA TakkKe MeToAbl OLEeHKN BUOPaLMOHHOIO COCTOSHUS B NePexXoAHbIX pexumax paboTbl, CBA3aH-
HbIX C U3MEHEHMEeM Harpysku uam CKopocTu BpalweHus poTopa. CTaHgapT pacnpocTpaHAeTca Ha MallWHbI,
MmerwL e B CBOeM cocTaBe 3ybyaTble MexaHu3Mbl, HO He pacnpoCTpPaHAeTCs Ha KOHTPO/b COCTOSIHUA 3TUX
MexaHn3MoB. Knaccugumkaums 30H BUOpaLMOHHOro COCTOSIHUA — Ta xe. 4yTto u B MCO 10816-1.
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5.5 MCO 10816-5 ycTtaHaBnuBaeT obLiee pyKOBOACTBO NO OLEHKe BMOPALMOHHOIO COCTOSHUSA NO pe-
3ynbTatam M3MepeHuin Bubpaumm Ha NoAWmnnHUKax, NoAWNMHUKOBbLIX ONOpax Uan Kopnycax ruapasnanyecknx
MaluH Ha MecTe nx npumeHeHunsa. MCO 10816-5 pacnpocTpaHsaeTca Ha arperatbl, ycTaHaB/INBaeMble Ha TU/A-
PO3N1EKTPOCTaHLMAX N HACOCHbIX CTaHUMUAX. C YacToTamu BpalweHms ot 120 o 1800 mum'l, ¢ noAwMnHUKamMu
CKOMIbXXEHUA C UefibHbIMU WAW CEerMEeHTHbIMW BKNaAblaMy W rnaBHbIM ABuUrateneM MOWHOCTbio 1 MBT u
Bblle. BanonpoBoyg arperata MoxeT OblTb PaCNoNOXeH rOPU3OHTaNIbHO, BEPTUKA/IbHO WX NOA4 NPOU3BO/b-
HbIM YT/IOM.

MCO 10816-5 pacnpocTpaHsieTcsi Ha TypOUHbI U reHepaTopbl, HACOCHI, a TakXe Ha 3nekTpuyeckme ma-
LUMHbI. Takne Kak afiekTpoasuraTenn, Typ6oHacocbl U MOTOpP-reHepaTopbl, BK/IoYas nx scnoMmoraTtesbHoe 060-
pygoBaHue (Hanpumep, NyckoBble Typ6uHbl unan Bo3byauntenn). OueHka BMOGPALMOHHOIO COCTOSHUA MOXeT
6bITb TakXe BbINO/IHEHA AN OAUHOYHBIX TYPOUH MM HACOCOB, COEAUHEHHbIX C reHepaTopamMmu Unn 3nekTpo-
Asuratensammn rubkummn sanamm uam yepes sybuatble nepegayu.

Kputepumn yctaHOBNEHbl B 3aBMCUMOCTUN OT CKOPOCTU BpalleHus sana.

5.6 CO 10816-6 ycTtaHaBnuBaeT npoueaypbl ¥ PYKOBOACTBO N0 U3MepeHuo Bubpauum n knaccuduka-
LUK MallvH BO3BPATHO-NOCTYyNaTebHOro AeiNCTBUSA B COOTBETCTBUMN C X BUOPALMOHHLIM COCTOsIHMEM. B 06-
Lem cnyyae knaccudurkaLlmsa oCHOBbIBAETCA HA N3MEPEHNSX Ha HeCyLl el KOHCTPYKLUM MallnHbl, a npejenb-
Hble 3HaYeHUs onpegeneHbl B NepBylo ovepeab UCXOAS U3 HAAEXHON 1M 6e3onacHoi paboTbl camoil MallUHbI
1 NPUCOEANHEHHOTO K Hell BcnomoratesibHoro 060pyAoBaHus.

B cnyyae mallvH BO3BPaTHO-NOCTynaTelbHOro AeicTBns Bubpaymsa Hecyw et KOHCTPYKUUn, knaccudm-
uMpoBaHHas B cooTBeTcTBUM ¢ MCO 10816-6. MoXeT AaTb TO/NbKO camoe obuiee npeacrtaB/ieHne 0 Mexa-
HUYECKUX HanpsHXeHuax u smbpauuy BHYTPU MalluHbl. Hanpumep, KpyTUbHble KonebaHua BpaliaroLmnxcs
yacTeil He NpoABAAOT cebs uepe3 BMGpaLMio Kopnyca MallnHbl. ONbIT 3KCNAyaTauun MaluH 4aHHOro BMaa
nokasbiBaeT, YTO NpPeBblEHNE YCTaHOBEHHbIX NpefefibHblX 3Ha4YeHuli NposaBaseT cebs npenmyL,ecTBEHHO
B NpucoefuHeHHOM o6opyAoBaHun (ra3oTypOUHHbBIX HarHeTaTensax, Ten1006MeHHMKax, perynatopax 4actoTbl
BpalleHnsa, Hacocax, hunbTpax u T. N.). COeAMHALWMNX MalWNHY C nepudepuitHbiM1 ycTpoicTBamu (Hanpu-
mMep. Tpyb6onpoBogamun) Unu B cpeacTBax KOHTPONA (Takux Kak aTtyukn faBneHus Uam TepMomeTpbl).

MCO 10816-6 pacnpocTpaHAeTCa Ha MalWHbl C XXECTKUM WAN YNpyrmMm KpenjaeHMeM K OCHOBaHUIo C
HOMMWHaNbHOM MOLWHOCTbIO CBbile 100 kBT. TvAMYHBIMM NpumMepamMy Takux MaluH ABAAIOTCHA [NaBHble U
BCNomoraTesnibHbI cyauBble ABUraTenun, gsuratenn B cocTaBe AM3eNb-reHepaTopoB, ra3oBble KOMMNPeccopsbl,
TennoBo3Hble gBuratenn. Knaccudukayma malvH ycTaHOB/EeHA Ha OCHOBEe MpefesibHbliX 3HaYeHuii nepeme-
LL|EeHNA. CKOPOCTN N YCKOPEHUA.

5.7 NCO 10816-7 ycTaHaBnMBaeT ob6liee pykoBOACTBO NO OLeHKe BUGPALMOHHOIO COCTOAHMUS NPOMbILL-
NIEHHbIX AWHAMWYEeCKUX HACOCOB C HOMWHANbHOW MOLWHOCTbIO 6onee 1 kBT n Tpe6oBaHWA K M3MEpPEeHUsM
BnbpaLmm Ha ux NOALWNMHUKOBBLIX onopax. OueHka BUOGPaALMOHHOTO COCTOSAHNA MOXeT ObiTb BbINOMIHEHA Kak
Ha CTeHAe U3rotoBuTeNs, Tak U Ha MecTe aKcnayaTtaunm HacocoB. YCTaHOBNEHbl 30Hbl BUGPALMOHHOr0 COCTO-
AHUS ANA NPUEMOYHbIX UCMbITAHWUIA HA CTeHA4Ee U3roTOBUTENSA, a Takke crneunanbHble KpuTepumn oueHku. Mpa-
HULbl 30H COCTOAHUA NPUBEAEHbl N5 HACOCOB C FOPU30OHTA/IbHLIM U BEPTUKA/IbHBIM PacnofioXeHneMm Bana
6€30THOCUTE/NbHO K XXeCTKOCTU Onopbl.

CraHfgapT ycTaHaBnuBaeT ABa [0MOMHUTENbHbIX KPUTEPUA OLEHKN BUOPALMOHHOIO COCTOSAHUS UCXOASA
13 yC/noBUS ANNTENbHON 6e30Tka3HOW paboTbl MallunH. [epBbli KPUTEPUin OCHOBaH Ha abCOMITHBIX 3Have-
HUAX KOHTPONMPYeMOro napameTpa, BTOPO — Ha ero M3MeHeHuax co BpemeHeMm. Kputepuu NnpuMeHsoT B
OTHOWeHUN BMbGpaLmmn, NPoN3BOAUMON CamMOil MallWHON, HO He NnepeAaBaeMoil Ha MaluHy U3BHe. paHuLbl
30H COCTOSIHWSI MO CKOPOCTWU ycTaHaBAMBaKT ANA ABYX KaTeropuii HacocoB: MOLWHOCTbI A0 200 KBT BKOUU-
TeNIbHO U MOLWHOCTbIO 60nee 200 kBT. lMpuBefeHbl Takke rpaHulibl 30H U NPUEMOYHbIE KPUTEPUN ANA nepe-
MeLLLeHNs.

5.8 ICO 10816-8 ycTtaHaBAnBaeT pyKOBOACTBO MO NPOBEAEHNI0 U3MepeHnii Bubpauun n knaccuguka-
M1 BUOGPaLMOHHBIX COCTOSSHUS NOPLIHEBbLIX KOMNPECCOPHbIX arperatoB. MNMpeAenbHble 3HAYEHUA NPUBEAEHbI,
ncxodsa U3 Lenn nsbexaTb YyCTanoOCTHbIX MOBPEXAEHUA B OTAENbHbIX YacTAx arperata (OCHOBaHUWM, CaMOM
Komnpeccope, geMmndepax, TpybHol 06BA3Ke) 1 COeMHEHHOrO C arperaToM BcrnomoraTesibHoro o6opyaosa-
HUSA. PyKOBOACTBO He NpejHa3Ha4yeHo 419 UCNO/b30BaHUA B LEeNAX KOHTPONSA COCTOAHUA arperaTos.

MCO 10816-8 pacnpocTpaHAeTCs Ha XeCTKO YCTaHOBJ/IEHHbIE MOPLIHEBbIE KOMMNPECCOoPbl C TUMNYHLIMU
pabouummn ckopocTsimu B AnanasoHe oT 120 go 1800 muH-1. MNpuBeAeHbl gnanasoHbl AONycTUMOl obLei
BUGpaLmnmn, BbipaXeHHON Yepes napaMeTpbl NepemelLeHns, CKOPoCTU U YCKOPeHUs, ANA arperaTtoB ropu3oH-
TafbHOrO0 WU BEPTUKANBLHOTO UCNOSTHEHUA. TpUBEeEHHbIE KPUTEPUN UCMONL3YIOT Takxe, 4Tobbl nsbexarb He-
XenaTenbHOro BAUSAHMA BUBpaunn Ha npucoefMHeHHoe 060pyAoBaHMe, Takoe Kak racutenb nynabcauuin nam
Tpy6onpoBoa,.
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YCTaHOB/IEHO, YTO MPUMEHUMOCTb KPUTEPMEB OLLEHKM OrpaHuyeHa, ecnu Lefibio KOHTPONAsA ABNAITCSA
BHYTPEHHMe yacTu arperata (knanaHbl, NOPLIHK, NOPLIHEBbIE KONbLa). OBHapyXeHne NOBpeXAeHnii aTuxX va-
cTeli TpeBYOT MCNONb30BaHNS METOA0B, BbIXOAAWMX 32 06n1acTb NnpumeHeHnss NCO 10816-8.

MCO 10816-8 He pacnpocTpaHAeTCs Ha r’MNepkoMNpeccopbl U Ha CO3JaBaeMblii KOMNPECCOPHbLIMU arpe-
raTamu wym. Knaccudgukaums 30H BUO6paLMOHHOIO COCTOSSHUA OT/IMYaeTcs OT ycTaHoBneHHol B MCO 10816-1.

6 M3MepeHus Ha BpalLaloLUXCcs YacTsax

6.1 O6Lliee pyKOBOACTBO NO OLEHKEe BUOPALMOHHOIO COCTOAHUSA MallWH Ha OCHOBE pe3y/bTaToB U3Me-
peHunii Bu6paummn Ha Bpawarmwmuxca sanax npueegeHo B NCO 7919-1. KOHCTPYKUMS Takux MawunH 06bIYHO
BKMOUaeT B ceba rnbkuii Banonposoj. Bnubpanmsa Kotoporo 6osee YyBCTBUTE/IbHA K U3MEHEHUI0 COCTOSHUSA
MalluHbI, YeM Bubpaumnsa kopnyca, u noaTomy 6onee NOAXOAUT ANA ONUCaHUA BUOPALMOHHONO COCTOSHMUA.
Kpome Toro, usmepeHus subpayuv sana 3avacTyo NpeanoyTUTENbHbl 418 MallUH, UMEKLWNX OTHOCUTENBHO
XEeCTKUIA n/mnn Taxenblil KOpPNyc, Macca KOTOPOro 3HaYnTesIbHO NPeBOCX0AMT Maccy poTopa.

B uncno mawwuH, BubpaynoHHoe COCTOAHNE KOTOPbIX YA06HO onucbiBaTb Yepe3 pe3ynbTaTbl U3mepeHuin
Ha Basiax, BXOAAT MPOMbILL/IEHHbIE NapoBble TYPO6UHbI, ra3oBble TYPOUHbLI U TYpBOKOMNPECcCcopbl, Y KOTOPbIX
B AManasoHe pabouynx cKopocTel Noj BAWSAHUMEM pas/inyHbIX HEMCMNpPaBHOCTEN, Takux Kak gucbanaHc, Heco-
OCHOCTb B COefMHEHUNAX, TeMNepaTypHbIl Nporné Bana, TpeHue BpalalLWwmxca YyacTelh o ctaTop WAKM HeHa-
rPYXEHHOCTb NOALWUNHUKOB, HAbN04alTCsA HECKOILKO MO BUGpauunu.

CtaHpgapTbl cepun MCO 7919 oueHnBaloT BUGpaLnio ¢ yyeToM cneayolmnx akTopos:

- KAHETNYECKOI Harpy3ku Ha noALWNNHUKN;

- abCOMTHBLIX NEepeMeLLEHN poTopa;

- 3a30pa MexAay poTopoM ¥ NOALUMHUKOM.

Ecnu B uensax npegoTepal,eHns BO3MOXHbIX NOBPEXAEeHWI NOALWNNHNKA OCHOBHOTO BHUMaHus TpebyeTt
ero KMHeTuyeckas Harpyska, To nepsooyepejHoOMy KOHTPOJIO MOANEXUT BubpaLus sana OTHOCUTE/IbHO KOp-
nyca noAglwunHuka. ECnm xe oCHOBHbIM NpeAMeTOM BHUMaHUA aBnseTca abconoTHoe nepemelleHne potopa
(Kak mepa MMelLWmnX B HEM MeCcTO U3rMOHbLIX HaNPsXXeHWA) Uan 3a3op Mexay poTOpoM U NOALWMNHUKOM, TO
BbIGOP KOHTPONIMPYEMOro napameTtpa 3aBUCUT OT BMOpaLuu KOHCTPYKLMMW, Ha KOTOPOW yCTaHOBMEH Npeo6-
pasoBaTesib OTHOCUTE/IbHOTO ABMXEHUA. B cayyaB cUNbHON BUGpaLny KOHCTPYKLMN NpeAnoYTUTEeIbHbIMUK 6Y-
AYyT usmepeHunsa abconoTHON Bn6paumm Bana. KOHTpoAb 3a3opa B NOAWMUNHUKE HEOBX0A4MM, YTOObLI n3bexaTb
3afeBaHuii potopa uau nonaTok poTopa 06 OMOPHYI KOHCTPYKLMIO, CMOCOGHbLIX MPMBECTU K MOBPEXAEHUI0
3/1eMEeHTOB poTopa.

B NCO 7919-1 BBeAeHbl ABa KPUTEPUS OLEHKM BUOPALMOHHOIO COCTOSAHMA NO M3MepeHnaMm Bubpauuu
Basia B6/IM3N NOALWUMHUKOBBLIX OMNOP;

a) no abconNTHOMY 3HayeHU0 nepemelleHus potopa. HagexHas n 6e3onacHas paboTa MallWHbl B
YCTaHOBJ/IEHHbIX pexunmax TpebyeT, 4TO6bl NepemelleHns Bana 0CTaBanuCb HUXE HEKOTOPbIX 3afaHHbIX rpa-
HWL, 06YCNOB/IEHHbIX, HANpMMep, AONYCTUMbIMU KMHETUYECKMMUN Harpyskamu Ha NOALWUMHUK Nan TpebyembiM
paguvanbHbiM 3a30pOM B NOALWMNMHUKE. YKa3aHHble rpaHuLlbl 06pa3yoT 30Hbl BU6PALMOHHOIO COCTOAHNS;

b) MO M3MEHEHUAM napameTpoB nepeMelleHns potopa. Habnwogaemble nsmeHeHnsa B Bubpauumn sana
MOTYT yKa3blBaTb Ha 3apOX3fAeHne MOBpexXAeHW WAN UHble OTKIOHEeHUS B paboTe MaliuHbl faxe B TOM C/y-
yae, Korga rpaHuubl 30H BU6PALMOHHOTO COCTOSIHUA MO a) elie He npeBbilleHbl. [103TOMY Takne W3MeHeHus
Takxe nognexart KOHTPOJII0 ¥ CONOCTAB/IEHNIO C HEKOTOPbLIM 3afaHHbIM 3HayeHneM. B cnyyae 3HaunmTenbHbIX
N3MeHeHN KOHTPONNPYEMOro napameTpa cnefyeT NPUHATbL MepPbI MO BbIABAEHNIO MPUUNH TaknX NU3MEHEHUR 1
npu Heo6X0AUMOCTU BbIMOHUTL HEKOTOPbIE KOPPEKTMpPYoLW e AeCTBUSA. PelleHne 0 BO3MOXHbIX AeNCTBUAX
cnepyeT NpUHMMAaTh C y4eTOM abCoNOTHbIX 3HaYeHnii BUbpaumm, a Takxe Toro, ctabunvsnposanach M pabo-
Ta MallWHbl NOC/Ie OTMEYEHHOIO0 U3MEHEHUNSA KOHTPO/IMPYEMOro napaMeTpa.

B NCO 7919-1 npuBefeHo obuiee pykoBOACTBO NO onpejesieHnio rpaHul, 30H BM6paLoHHOro cocTos-
HUA B YCTAHOBMBLUMXCA pexumax paboTbl MawmHbl. B gpyrux yactax MCO 7919 rpaHuubl 30H yCTAHOBMEHbI
AN MalunH KOHKPeTHbIX BUAOB. OnpefeneHne n HasHayeHue 30H BUOGPaLMOHHOIO COCTOAHUA — Takoe Xe,
kak B MICO 10816-1 (cm. pasgen 5).

6.2 NCO 7919-2 ycTaHaBnMBaeT PyKOBOACTBO MO OLeHKe BUOGPALMOHHOIO COCTOSAHUS KPYMHbIX NapoTyp-
GUHHbBIX TEHEPaTOPHbIX yCTAHOBOK C HOMUHA/IbHOW CKOPOCTbIO BpalyeHnsa B guanasoHe ot 1500 go 3600 muH 1
N BbIXOAHOW MoOWHOCTb0 60nee 50 MBT Ha ocHOBe n3mepeHuii Bubpauuun Banonposoga. Ha ocHoBe onbiTa
aKcnayatauum onpegeneHbl KpUTepUn OLEHKN BUOPALMOHHOIO COCTOAHMA AN MalUWH JaHHOTo BMaa.

paHuLbl 30H YCTAHOB/IEHbI 41 NapaMeTpPoB Kak OTHOCUTEsNbHOWM, Tak U abCconoTHOW BMGpauun sana,
N3MepeHHOl BHYTPU UAKN BOIN3N KOPEHHbIX NOAWMNNHUKOB Npu paboTe MalluHbl B yCTAHOBMBLUEMCS pexume

8
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NPy HOMWHAa/NbHOI CKOPOCTMW BpalleHus. B opyrux Toukax n3MepeHuid, a Takxe B yCIOBUAX NEPEXOAHbLIX PEXU-
MOB paboTbl MalunHbI, TaKMX Kak pas3roH n Bbiber (BKNOYas NPOXOXAeHNe KpUTUYECKMX CKOPOCTEeN BpaLLeHuns
poTopa), gonyckaTcsa 60/5ee BbICOKME 3HAYEHUSA KOHTPONMPYEMbIX NapameTposB.

Knaccudmkaumns 30H BMOGPALMOHHOIO COCTOAHUS — Ta Xe. 4to u B MCO 7919-1. Kpome TOrO, pac-
CMOTPEHO. Kak MOryT U3MEHATbLCA FpaHuLibl 30H BUOPALMOHHOTO COCTOAHUA NPU HEOOGXOAMMOCTU YUUTbIBATb
TpeboBaHUA K 3a30py B NOALINMHUKE.

6.3 MCO 7919-3 ycTaHaBnvMBaeT PyKOBOACTBO MO OLeHKe BUGPaLMOHHOTO COCTOAHUSA Ha OCHOBE pe3y/ib-
TaToB U3MepeHuii Bubpauuu Bana B6/11M3n NOAWNNHUKOBO ONOPbI B HOPManbHOM pexume paboTbl MallUHbI.
CTaHpapT pacnpocTpaHAeTCs Ha NPOMbIL/IEHHbIE MaLUWHHbIE arperaTbl C rTMAPOANHAMUYECKUMMN NOALINNHA-
Kamu. BktoYaa Typ6okoMnpeccopbl, TYpOuHbI, Typ6oreHepaTopbl U 3/1€KTPUYECKME MallMHbl C MaKCMMasbHbl-
MW HOMUHAa/IbHBIMU CKOPOCTAMM BpalLeHna B gmnanaszoHe ot 1000 go 30 000 MuH'1 1 mowHocTbio OoT 30 kBT
no 50 MBrT.

YcTaHOB/NEHHbIE B CTaHAApPTe YNCNOBble KpUTEPUN He NpefHasHayeHbl 418 TOro, YTo6bl CAYXUTb e4uH-
CTBEHHOW OCHOBOIi OLEHKM COOTBETCTBMSA MallUWH 3afaHHbiM TpeboBaHuAM. B obuwem cnydyae aTu Kputepum
cnefyet coyetaTb C KPUTEPUAMU OLEHKM BMOBpaLnn Ha Kopnyce MalluHbl, ycTaHOBAEHHbIMKM B ICO 10816-3.
Knaccudukaums 30H BUO6PALMOHHOIO COCTOAHUA — Ta Xe. 4To n B MCO 7919-1.

6.4 CO 7919-4 pacnpocTpaHaeTcs Ha NPOMbILI/IEHHbIe Ta30TYpOUHHbIE YCTAaHOBKM (B TOM yucne c pe-
AyKTOpamu) ¢ rmapoanHaMNyeckuMy NOALWNMHUKAMU BbIXOLHON MOLWHOCTbI0 60n1ee 3 MBT C HOMUHA/IbHbIMU
ckopocTsimu BpauieHmsa ot 3000 go 30 000 muH"1l. B 06n1acTb NpUMMEHEHUSA HEe BXOAAT aBMaLMOHHbIE ra3oBble
TYyp6UHbI BBUAY MX NPUHLUMNUANBHOIO OT/IMYMA OT NPOMbILWAEHHbIX Fa30BblX TYPOUH KakK Mo NpuMeHAeMbIM
noALWwunHUKam (B aBnaLMoHHbIX TYpOUHAX NPUMEHSAIOT NOALWUNHUKA KaYeHUs), Tak 1 N0 COOTHOLWEHUAM XeCT-
KoCTeli 1 Macc poTtopa 1 OMOPHOW KOHCTPYKL MK,

B 3aBUCMMOCTMN OT KOHCTPYKLUWN 1 PEeXUMOB paboTbl paccmaTpmMBalTCa TpU TUNa MallunH:

a) MallnHbl C O4HUM BasiOM C MOCTOSAHHON CKOPOCTbIO BpalleHus:

b) MalunHbl C OAHNM BaSIOM C NEPEMEHHOI CKOPOCTbIO BpalleHus;

C) MHOrocTyneH4yaTble MallnHbl C BaNONPOBOAOM, COCTOALMUM U3 HECKOIbKUX COYIEHOHHbIX BanoB.

MCO 7919-4 ycTtaHaBnmMBaeT PyKOBOACTBO MO MPUMEHEHMNIO KPUTEpNeB BMOPALMOHHOIO COCTOAHMSA Ha
OCHOBe pe3ynbTaToB n3mepeHuii Bubpauyun sana B6113n ONOP NPOMbILWIEHHbIX Fa30TyPOUHHbLIX YCTAHOBOK B
HOpMasbHbIX pexumax paboTbl. Knaccudgmkaumsa 3oH BUOpaLMOHHOro COCTOSIHUA — Ta xe. uTon B NCO 7919-1.
PaccmaTpuBaeTcsa Takxe oLeHKa BUOPAaLMOHHOIO COCTOAHUA B NEPEXOAHbIX pexunumax, CBA3aHHbIX C U3MeHe-
HUAMU Harpys3ku uam CKopocTu BpalleHus. Ecnu B coctas yCTaHOBKM BXOAUT 3/1eKTporeHeparop, To 414 ycra-
HOBOK C MOLHOCTbI0 CBbiwe 50 MBT Ana oueHKn BUOGPaLMOHHOIO COCTOSIHUA 3N1eKTporeHepatopa NpuMeHsaoT
KpuTepun no NCO 7919-2. a ANnA yCTaHOBOK C MOLWHOCTbIO A0 50 MBT BknwouynTensHo — no NCO 7919-3.

6.5 NCO 7919-5 ycTtaHaBnmMBaeT cneunanbHble TpeboBaHUs 4151 OLLeHKN BUOPALMOHHOTO COCTOSAHNS NO
n3mepeHnsam subpauuun Bana rugpoarperatoB. CTaHgapT pacnpocTpaHaeTca Ha BCe BUAbl rMapaBanyeckux
MallVH C TMAPOANHAMUYECKUMU NOALNNHUKAMMWN HOMUHANLHOW CKOPOCTLIO BpalieHns ot 60 o 3600 MUH'1 K
HOMUWHaNbHOI MOLWHOCTEIO 1 MBT 1 60nee. B yncno Takux MallnMH BXOAAT Typ6uHbI, Hacockl, TypboHacochl,
reHepartopsbl, ABUraTenn u MOTOp-reHepaTopsbl, BKAYaa peayKkTopbl 1 BCnoMoratenbHoe o6opygosaHue. Ban
Takux MaluH MOXeT OblTb PACNONOXEH FOPU30HTa/IbHO, BEPTUKAIbHO UNKN NMOA NPOU3BO/bHLIM YI/10M.

CTaHpapT ycTaHaBnMBaeT PyKOBOACTBO NO NMPUMEHEHWNIO KPUTEPMEB OLLEHKN BMOPALMOHHOIO COCTOSIHUSA
Ha OCHOBe pe3ynbTaToB U3MepeHuii Bubpauuu sana 613N NOALWMNHUKOBBLIX OMOP ruapoarperatos, paborta-
IOW KX B HOPMa/IbHOM yCTaHOBMBLUEMCS pexume. Kputepun 3agaHbl B BUAE YNCNOBbIX 3HAYEHUI nepemetlye-
HUSi pOTOpPa OTHOCMTE/IbHO NOALIVMHUKOBOW ONOpbl B 3aBMCUMOCTM OT CKOPOCTU BpalleHus Bana.

7 Ll,pyrme CTaHAapTbl B ob6nactu KOHTPO/1A4 COCTOAHMNA MallWH

7.1 MNCO 3046-5 ycTtaHaBnuBaeT o6uime Tpeb60BaHMA K KpYTUNbHBIM KOonebaHuaM Banonposofa. Npueo-
AUMOTO B iBUXKEHNE ABUraTenneM BHYTPEHHero cropaHus. CtaHfapT pacnpocTpaHaeTcs Ha cTaluMoHapHbie Ha-
3eMHble yCTaHOBKW, ABUraTeIn Ha Xene3Ho40pP0oXHOM TpaHcnopTe u cygax. O6nacTb NpUMeHeHns cTaHgapTa
He BK/OYaeT B cebsA ABUraTenIn AOPOXHbIX TPAHCNOPTHbLIX CPEeACTB, KOMMYHaIbHO-TPAHCNOPTHbLIX CPeACTB,
CeNbCKOX03AWCTBEHHbIX MaLUWH, TPAKTOPOB W NleTaTteNibHbIX annapaTos.

CTaHpapT ycTaHaB/uBaeT MeTOoAbl aHanm3a CBOOGOAHbIX U BbIHYXAEHHbIX KONebaHUii, No3BONAOLLNX
onpefenatb B TOM Yucne:

a) CO6CTBEHHbIE YacTOTbl, COGCTBEHHbIE BEKTOPbI Y KPUTUYECKME CKOPOCTU BpaLLeHus;

b) KPYTU/IbHbIE HANPSXXEHUSA B Ba/NONPOBOAE;

c) Bubpauuio rubknx Banos:
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d) Bubpauuio B 3alaHHbIX TOYKax BasoNpoBoaa;

e) TennoBoe paccesiHne B COYIEHEHMAX BaSoNpPoBoAa U Apyrne NCTOYHNKM AemMndrpoBaHusa konebaHui.

Mpy Heo6X0AUMOCTUN pe3ynbTaTbl M3MepeHuii MoryT GbiTb MCMOMb30BaHbl ANA pacyeTa BuGpauun 3y6-
yaTbIxX nepegau.

7.2 NCO 8579-2 ycTaHaB/nIuBaeT MeToAbl onpefeneHns Bu6paumm oTAebHO BbINOSTHEHHbIX 3y64YaTbiX
MexaHW3MOB, BK/IOYas MOBbIWAKLWME U NOHWXaLWWe pefykTopbl. MeToAbl BkAOYalT B ceba naMepeHus
BMGpaLum Ha kopnyce u Banax, TpeboBaHus K cpeacTBaM M MeToAaM M3MepeHWid napameTpoB BuGpaLuuu.
YcTaHoBNeHa knaccudmkauns subpaunn B Lensax npuemMkn n3genuii.

CTaHgapT pacnpocTpaHsaeTcs TONIbKO HA NPUEeMOYHbIe UCMbITaHUA 3ybyaTbiX MEXaHU3MOB B Anana3oHax
3aflaHHbIX CKOPOCTEN BpalleHunsl, Harpy3ok, TemnepaTtyp v B 3afaHHbIX yCN0BMUAX cmasku. OueHka Bubpaunm
Ha MecTe NMPYMEeHeHNs MexaHW3MOB MOXeT noTpeboBaTb APYrux cnocobos oueHnBaHusa. CTaHgapT He pac-
NPoCTpaHAeTCs Ha cneuunasbHble NN BCTPOEHHbIE 3yb6yaTble MexaH3Mbl, HaNnpMMep B cocTaBe KOMNpecco-
pOB. HacocoB, Typ6MH, a TakkKe Ha ycTpolicTBa 0T60pa MOLLHOCTH.

7.3 NCO 13373-1 BKO4YaeT B cebsa obL,ee pyKoBOACTBO NO U3MEPEHUAM U cO6OpPYy faHHbIX, Heo6xoau-
MbIX ANS1 OLEHKN BMOpauunM MaluH B LEensaxX KOHTPONA TEXHUYECKOro COCTOSIHUA W AuarHoctuposBaHus. OH
pacnpocTpaHsaeTca Ha MallvHbl BpaljaTesibHOro AeicTBnMA BCex BMAoB. CTaHfapT onucbiBaeT pasHble BUAb
npeobpasoBaTteneii, AnanasoHbl UX NPUMEHEHNS, NpoLeAypbl aHannm3a B Y3KMX NOs0cax 4acToT, a Takxe Me-
TOAbl aHanM3a cCoCcTaBNALWMX Ha ANCKPETHbIX YacToTax. B Hem paccmaTpuBaloTCa pe3oHaHCHble XxapakTepu-
CTVUKM npeob6pas3oBaTenein n cnocobbl UX KpenneHus.

CTaHgapT onucbiBaeT npoueaypbl HENPEPLIBHOrO U nepuojuyeckoro cbopa AaHHbIX B Lensx nocTpo-
€HUsA TPeHA0B KOHTPO/IMPYEMbIX NapameTpoB BubGpauun. PekomeHgauuu no ycTaHOBKe npeobpasoBaTtesneit
faHbl B 3aBUCUMOCTU OT BMAA MaluH (TYyp6uH, reHepaTopos, ABuratesneil, HacocoB U T. 4.). B ctaHgapTte npu-
BefleH nepeyeHb Hanbonee TUMUYHbIX HEUCNPABHOCTEN AN MallWH pa3HbiX BUAOB C YyKazaHuem UX NpUUnH.

7.4 NCO 13373-2 ycTaHaB/nMBaeT pPyKOBOACTBO Mo 06paboTke AaHHbIX BUGpPauMm BoO BPEMEHHOI 1 ya-
CTOTHOI 06nacTaX, MeToAbl aHanm3a BMOPaLMOHHLIX AMArHOCTMYECKNX NPU3HAKOB, CNOCO6bLI 0TOGpPaXeHns
OAaHHbBIX N NPUMEHEHNS pe3yNbTaToB aHannm3a K KOHTPON COCTOSHMUA MallnH 1 lanee B Lensax ux guarHocTtu-
poBaHuA. PaccMoTpeHbl MeToAbl aHanunsa v unbTpaunumn Kak aHaaorosbix, Tak U LM POBbIX CUTHANOB.

B ctaHgapTe npueefeHbl U ONUCaHbl TUMWYHbIE AUArHOCTUYECKME NPU3HAKKU, a TakXe UX CBA3b C Heuc-
npaBHOCTAMMK pa3Horo smga. MNonyvyeHune aTuX NPU3HaAKOB (B YMC/IO KOTOPbIX BXOAAT NapameTpbl BpEMEHHOro
curHana, 6ueHnsa n moaynauunu, gnarpaMmmbl HalikBucta n boge, kackagHble CNekTpbl, a Takke napameTpsbl,
ycpeAHeHHble M0 BPEMEHHOI 1 4acTOTHOI 061acTsiM) BO3MOXHO C NPUMEHeHneM O6LenpUHATbLIX CPeAcTB
aHanusa, Ucnonb3yemMbix B Lenax KUHTPOns COCTOAHUA MalluWH.

7.5 NCO 13373-3 ycTtaHaBNuBaeT 06LLyl0 CXeMy Bbl6opa v NpUMEHEeHUs MeTo[0B BMOpaLMOHHOrO Ana-
FHOCTVPOBAaHMWA 415 LUMPOKOTrO Knacca MalluH 1 Y3/10B C yKa3aHMeM XapaKkTepHbIX MPU3HaKOB HEMCNPaBHOCTEN.

CuctemMaTuyeckuin Noaxon K AMarHoOCTMPOBaHMIO HauMHaeTCa C Cepunm BOMPOCOB, NO3BONAKLWMUX cdop-
MuUpoBaTb MHoOpMaLMOHHYO 6a3y AN pabounx xapakTepucTuk MaluHbl. 3a 3TUM cnefyeT cocTaBleHue
CXeM, n3obpaxarLnx nowarosblie SIOTUYECKN CBA3aHHbIe AuarHocTnyeckme npoueaypbl 458 MaWWH 1 Y3108
pasHbIX BUAOB.

7.6 NCO 14694 yctaHaBnmBaeT TpeboBaHua K napameTpam Bubpauum n knaccam TOYHOCTM GanaHcu-
pPOBKM AN BEHTUNATOPOB BCEX BUAOB MOLWHOCTb MeHee 300 kBT (c anekTpoaBuraTensimm HOMWHaNbHOW
MOLLHOCTbIO A0 355 KBT), 3a UCKII0OUYEHNEM BEHTUNATOPOB, NpefHa3HaYeHHbIX UCKNIOUYNTENbHO A4NA nepemMe-
WeHna Macc Bo3gyxa (Hanpumep, NOTO/IOUYHbIX U HACTONbHbLIX BEHTUIATOPOB). 415 BEHTUNSATOPOB Gonblieit
MoOLLHOCTU npumMeHsaT NCO 10816-3.

CTaHgapT npegycmartpvuBaeT usmepeHve subpaymm yepes napameTpbl nepemMeLLeHuns, CKOpocTu 1 ycko-
peHnsa B abCOMIOTHBLIX U OTHOCUTENbHbLIX eguHuLax. OgHako NpeanoyYTUTEbHbIMU KOHTPONMPYEMbIMY napa-
mMeTpaMu ABAAITCA pa3max nepemelleHna u cpefHeksaapaTtnyHoe 3HayeHe CKOpoCTu.

Bo BpemMa 3aBOACKMX UCNbITAHWA BEHTWUAATOP, Kak NpaBuno, UCNbITbiBAOT 6€3 ero noacoeiuHeHns K
BO3/yX0BOAY, T. €. B YC/IOBUSIX, KOTAA a3pogmHamMmumyeckas Harpyska oTiMyHa oT umetoweii MecTo B yC0BUAX
npuMeHeHus. OTAMYalWUMNCa MOryT 6bITh TaKXe Macca M XXecTKOCTb Onopbl BeHTUnaTopa. Moatomy nocne
YCTaHOBKM BEHTUNATOPA B YCMIOBUAX €ro NPUMEHeHNA MOXeT oka3aTbCs, YTO co3gaBaemas Bmbpauunsa byaet
Apyroi kak no o6uiein MoLHOCTH, Tak U N0 YaCTOTHOMY cocTaBy. Bonpoc, B kakoli CTeNeHN MOXeT U3MEeHUTb-
csl co3faBaeMasi BEHTUISAITOPOM BMOBpaLmMsa nocne ero ycTaHOBKW B YyCN10BUAX NnpumeHeHus, B NCO 14694 He
paccmaTtpuBaeTcs.

7.7 NCO 14695 ycTaHaBNMBaET METOA U3MEPEHUI XapaKTepUCcTUK BUGpauumnm BEHTUNSTOPOB TEX Xe TU-
noB. Ha KoTopble pacnpocTpaHsaetcs NCO 14694. na nsmepeHunii Bubpayum BEHTUNATOPOB 60MblUel Mol -
HOCTM ncnonb3ytT MCO 10816-1, a KpUTEPUM OLEHKM cOCTOAHUS 6epyT no NCO 10816-3.
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MeTog, ycTaHOBneHHbli MCO 14695. BknoyaeT B cebs n3MepeHms cpefHekBafpaTUUHbIX 3HAYeHW
nepeMeLleHus, CKOPOCTU U BubGpaymn, a Takxe npeactaBneHne pesynbTaToB U3MeEPEHWii B BUAEe CNekTpoB
B COOTBETCTBYIOLEM Anana3oHe 4acToT. VIsmepeHus NpoBOAAT NpuU BbiBELWMBAHUN BEHTUIATOPA Ha YNpYyrux
nojsecax Wau nNpu ycTaHoBKe Ha ynpyrux onopax. C TOYKM 3peHus aHanusa pacnpocTpaHeHus Bubpauum B
OMOPHYI KOHCTPYKLMIO BaXHO 3HATb CWU/Ibl, AeiCTBYIOLLME B TOUKAX KOHTAKTa BEHTUAATOPA C ONOPOIA, 0fHaKo
COOTBETCTBYHOLLME U3MEPEHNSA B CTaHAAPTE He paccMaTpuBaloTCA.

8 PacueTHblii MeToA BbiGOopa cTaHgapTa ANa MallWHbl AaHHOTo Buaa

8.1 O6wmre NoNoXeHns

B HacTosillem pa3sfene paccmaTpuBaeTcsi pacyeTHbIi MeToj, Ucnosb3yemMblil Npu Boi6ope cnocoba uns-
mMepeHwuii Bubpaunn, KOTopblii OCHOBaH Ha MHaMWUKe MallWHbl JaHHOTo BUAA, XapakTepusyemoi koaduum-
€HTOM [MHaMMNYecKOi XeCTKOCTM a. ITOoT KoapuuneHT npeacraBnsaeT coboli OTHOWeEHNE AUHAMUYECKON
XEeCTKOCTU NOALWMUNHUKOBOM ONOPbI K AUHAMUYECKON XeCTKOCTU NoAWNNHMKA. JJononHuTeNnbHaa nHopmayus
npuseAeHa B npunoxeHuax A n B. Mpumep pacueta npusefeH B npunoxexnun C. Anroputm Boibopa cnocoba
M3MepeHNii Ha ocHoBe KO3 (hMLUMEHTa @ NoKa3aH Ha pucyHke 1.

Mpumep — U3 pucyHka lcnefyert, UTo eciva =2, TO U3MEPEHUIO NOANEXUT NM60 oTHOocuTeNnbHas (A),
nn6o abconwTHaa (B) Bubpauua Bana, B TO BpeMsa kak Bubpauuio noawunnHukosoi onopbl (C) namepsatoT
Wb B UCKIOYUTENBHBIX CydasnX.

PacueTHblli MeTof BbIGOpa COOTBETCTBYIOLWEr0 cCTaHAapTa NPMMEHUM, B YaCTHOCTU, NPU HEO06X0AMNMO-
CTW caenatb BbIGOp Mexay cTaHgaptamu cepum NCO 7919 n cepum MCO 10816. PykoBoACTBO No npume-
HEHWIO pacyeTHOro MeToda MOoKa3aHO Ha pucyHke 2. MOCKOAbKy nuuam, 3aHUMalLWUMCcs 06CnyXnBaHuem
MallVH B YCNOBUAX UX NPUMEHEHUS, 3HAYEeHUNSA XKEeCTKOCTeN MOryT 6biTb HEM3BECTHbI, B/10K-CXeMa, nokasaH-
Has Ha pUCyHKe 2. NnpefHa3HayeHa B NepByl0 ovepedb cneunanmcTam, 3aHuMaKnWwmMcsa NpoeKTUpPoBaHMeM 1
N3rOTOBMIEHWEM MaLUUH.

MpumeuaHne — BO3MOXHbI cuTyauuw, korga n3mepeHus Bubpauum Bana AOMKHbI 4ONOMHATb U3MEPeHUs Ha
HeBpaLatoLmxcsa yactsax (cMm. MICO 13373-1).

8.2 OCHOBHbIE COOTHOLWEHUS ANA BUGPALMN BpallaloUMxcs BasioB 1 onop

8.2.1 OCHOBHble KOHCTPYKTUBHbIE 3/IEMEHTHI

OCHOBHble 3/1eMEHTbl KOHCTPYKLMK, paccMaTtpuBaemble B MOAENN «pOTOP — MNOALWMWMNHUK — onopa»
npu MoAenupoBaHun Bubpauun, N ynpolieHHaa AuHamuyeckas Mofesnb, B KOTOPble BXOAAT 3TW 3/IEMEHTHI,
nokasaHbl Ha pucyHke 3.

MpumevyaHne — Mopgenb, n306pakeHHast Ha pucyHke 3. onucbiBaeTcs hopmynamm (A3) 1 (A.4) npunoxeHuss A

8.2.2 PacuyeT OTK/IMKa NO XxapakTepucTukam KOHCTPYKTUBHbLIX 3/IEMEHTOB

OTKNNK CUCTEMBI «POTOP — NOALIMNNHUK — onopa» onpefensioT ceayloune XxapakTepucTuku:

a) rMbkocTb poTopa;

b)AMHamMumyeckasa XecTKOCTb NOALWNNHUKA;

C) AMHamMuyeckas XecTKOCTb MNOALWNMNHUKOBON ONopbI.
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X — AuMHaMuyeckas XeCcTKOCTb NOAWMNNHUKA; Kj — AUHAMU4yecKas XeCTKOCTb NOAWMNMNHUKOBOW Onopbl: « — KO3 pUUneHT
ONHAMUYECKON XeCTKOCTU: A — AnanasoH N3MepeHuil OTHOCUTEeNbHO! BU6Gpayum Bana. 8 — gnanasoH usmMepeHui
abconoTHOI BUGpauun sana; C — gnanasoH nsmepeHuii Bu6pauuu nNoAWNNHNKOBOW onopskl

MpumeuvaHne — MONYXUPHBIMU CTPENKAMU OTMEUEHbI ANANa30HbI TUMNYHBIX 3HAUEHNI « 419 U3MepeHWit AaH-
HOTO BUAA, & TOHKUMU CTPESIKaMU — AManasoHbl a. KOr4a AaHHbIi BUA N3MEPEHNii UCMOSb3YHOT TOJbKO B UCK/TOUNTETbHBIX
cryyasix.

PucyHok 1— OnpeaeneHvie MeTofa nsMepeHust BU6paLum Ha ocHoBe KOath(ULMEHTA AUHAMUYECKO XEeCTKOCTU a

PucyHok 2 — Briok-cxema Bbl6opa cTaHaapTa 418 U3MepeHuii Buépaumm
12
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1— pucbanaHc; 2 — poTop; 3 — NOAWMUNHUK; 4 — noAlwnnHUKoBas onopa. C, — gemnduposaHne NOAWNNHAKA.
C2 — femndupoBaHne NOAWUNHUKOBON ONOPbl.  — XECTKOCTb NOAWMNMHNUKA; 12 — XeCTKOCTb NOALWNNHUKOBOM
onopsl. *R — XeCTKOCTb poTopa; T p — Macca onopsl; MR — macca potopa

PucyHok 3 — [uHamuuyeckas Mofes b CUCTEMbI «POTOP — MOALUMMHUK — Onopa»

Mpu oueHke BUGpaLMU CUCTEMblI HEOGXOAMMO YUUTbIBATL CreAyloline iBa OCHOBHbIX MOMeHTa:

- AMHAMUWYEeCKylo cuny, nepefaBaemyto Ha NOALWUMHNK;

- OTHOCMTe/IbHOE NepemelleHne, No3BoNsAILWee paccuuTaTb 3a30p Mexay poTOpoOM U HeBpaLliawLweiica
4YacTbio MallUHbI.

[JelicTBylOLWY0 HA NOALWMMHUK AMHAMWYECKYI CUNy F. onpefensiouyo ycnoBUs ero akcnayatauum u
CPOK CNyX6bl, MOXHO U3MEPUTb ABYMS KOCBEHHbIMU MeToAaMU.

MepBblii MeTO4 — NO W3MEPEHUSIM NepeMelleHuss Xp Oonopbl MOAWMMNHUKA C WCNOMb30BaHWEM
dopmynbl

Xp (D

rae K2 — guHammyeckas XecTKOCTb NOALWMUNHUKOBOW ONOPbI.
CooTBeTCTBYKOLIME N3MEPEHUA NPOBOAAT B COOTBETCTBUN CO cTaHgapTtamu cepun NCO 10816.
BTopoit MeTog — No M3MEPEHUSIM OTHOCUTE/IbHOTO NEPEMELLEHMA Basa Xa C UCNOMb30BaHNEM hopMy bl

rao /c' — gnHamuyeckas XecTKOCTb MOALIMMHMUKA.
AbconoTHoe nepemelieHne Bana xSA npepcTaBnseT co60ii CyMMy nepeMeLieHns MNOALUMNHUKOBOW
onopbl Xp U OTHOCUTENLHOTO NepeMelleHuns Bana X8

F

F
sa = X, 4X0=>— +— @3)

*N

_ obuas AMHaMnyeckas ecTKoCTb.
K. +K

rAe K’

MpumeyaHne — O6LIAs AMHAMUYECKAS XECTKOCTb 60/1ee NoAPOGHO pacCMOTPEHA B NPUIOXEHUM D.

Mepemewenns, onpegensembie hopmynamu (2) u (3). moryT cogepxaTb NOrpewHoOCcTbL, 06ycnos-
NIEHHYI0 CMelleHneM Bana B NJIOCKOCTM U3MepeHuii. NMocnegHee BkNoYaeT B cebs cmelleHne Basia OTHO-
CUTENbHO LeHTpa NoAWMNNHNKA, CBA3aHHOE C M3rnbom Basna, a Takke CMelleHne LeHTpaabHOWi NI0CKOCTH
NOALWMNNHNKA OTHOCUTENbHO MJIOCKOCTU M3MepeHuin. B crnyyae AOCTATOYHO XECTKMX POTOPOB 3TOW no-
rPEeWHOCTbI0 MOXHO npeHe6peyb. OfHAKO eCc/iM poTOp NpU CBOEM BpalleHWW MNPosABASET rnbkue CBOIA-
cTBa. 70 B popmynbl (2) u (3) Heob6xoaMMO f06aBUTL cnaraemoe xt. onucbiBallLee BAussHNE gedopma-
uuun Bana (cMm. Tabnuuy 1).
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Ta6nuuya 1— Bubpaunun B NOAWNMNHUKOBON cucteme

Bug BubpaLvm

Bubpauysa noawmMnH1KOBOIA onopsl
OTHocuTeNbHasA Bubpaums Bana

AbcontoTHas Bubpauus sana

14

YuntbiBaemoe nepemveLLieHe

YKecTkuii potop MvbkuiA potop
P X
*g XB u-X,
Xp+XB Xp+XB +X,
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MpunoxexHne A
(cnpaBoyHoe)

AvHamuka nogwmnnHuka

A.1 O60o3HayeHns

Hwxe npusefeHbl 0603HAYEHNA BE/TMUWH, UCMOMIb3YeMble NMPU aHa/IMTUHECKOM OMUCAHUN AVUHAMUKA NMOALWMMHUKA.
X, Y — OTHOCUTENbHbIE NepeMeLLEeHNs LIeikv Bana B NOALINMHUKE;

X, Y — OTHOCWTEe/IbHble CKOPOCTM LWelikn Bana B MOALUNMHUKE;

X'y — OTHOCUTE/bHbIE YCKOPEHWS LUeik Baia B NOALLMIHUKE;

Fx — cuna, felicTBytowas Ha NOALLMMHMK B HaNpaB/ieHnn X;

F, — cuna, gelicTBytoLasn Ha NOALINMHUK B HaNpaB/ieHnn y:

TX-TAYy T/X' T,y — npuBegeHHbIE MacChbl MACNAHON NAEHKN B NOAWMNMHUKE;

cxx. Cly, cyx. cyy — KoadpcpuLeHTbl feMndMpoBaHUA MaCISHOW NAEHKN B NOALLMIHUKE;
KXX, KXY. KX KYY — KO3(h(OULMEHTbI ECTKOCTU MACNSHON NNEHKW B MOALWMNMHUKE;

K' =K +KOC — KOMMNNEeKCHas fUHaMnyeckast XecTKOCTb MOALUMMHMKA 1 ONOpbI.

B o6Lem cnyyae AnHaMuyeckoe noBegeHne noAWnnHuka MoOXHO onucaTb thopMy o

Txx Txy ry Cxx Cny Kx K*y rx T x
*1+ —_

E

T Ty v Cx Gy vo Ky Ky >

3a MCKoYeHNEM MOALWMUMHMKOB C XWAKOW CMaskoi (Hanpumep, ruapoayHaMnyecknx) BIUSHUEM NpUBeLEeHHON
Macchl CMaskii MOXHO npeHe6peyb. ATO NO3BO/SET YNPOCTUTL MOAENb A0 BUAA

Ox Ccy x] XX Ky (x F,
VoM [yr KKKy, py\

3a MCKNoYeHEeM criyyast MOALINMHUKOB CKOMIBXEHUA C LesbHbIM BKNaAbILeM NepekpecTHbIMU YneHaMun MaTpuLy
TakXXe MOXHO npeHereqb, 4YTO NO3BONSAET eLle 6onee YynpocTnTb MoAe b

Cxx 0

*_'_Kx o X F x A3
o vbl Vo . *3

Ho faxe Ans NOALIMMHUKOB CKOMIbXEHWs C LieNbHbIM BKAaabiem dpopmyna (A.3) MOXeT GbiTb MCMOMb30BaHa As
OMNMCaHNsi HEKOTOPbIX ACHHEKTOB, HANPUMEP A/1st ONMCAHUSA OTKIMKA CUCTEMbI Ha AUcGanaHc.

AHaNIOrMYHLIM 06pa3oM MOXeT GblTb NpeAcTaBneHa AMHaM1Ka NoAWUNHUKOBOM onopbl. Ee ynpoLyeHHbIi aHanms
NPOBOASAT C UCMO/b30BaHeM hopMmy /bl

c, O *
Tx 0 X o *|+ 0 |bl A
o Ttw Y. - bl e kyy\b\  J1
A.2 InHamunyeckas XecTKOCTb NOALINNHMKA

[HaMuyeckas XecTKoCTb NOALLMMHMKA 3aBUCUT OT ero Tuna. [151 oLeHKV AMHAMUYEeCKOI XXeCTKOCTH crieayeT 3HaTb
[iIBe XxapaKTepucTuKM, OfHa U3 KOTOPbIX 3aBUCUT OT 4acTOTbl BpaLLeHUs poTopa, a BTopas — OT 4YacToTbl BO3OYXAeHNs
npV JaHHoli YacToTe BpaLLeHus poTopa. Hxe npuseaeH aHasms AMHaMNYECKOi XXeCTKOCTU NOALINMHNKOB PasHbIX TUMOB.

a) MoAWwmnnHUK KaYeHns

[na gaHHoOro Tvna noAWWNHYKOB XapakTepHa BbICOKAs XXECTKOCTb, 3aBUCALLAA OT Harpysku, U HU3KOe 3HadeHue
KoadhchuumeHTa gemndmposaHns. Obe 3Th XapakTepUCTUKU NPaKTUYECKN He 3aBUCAT OT 4acTOTbl BpalleHuss poTtopa u
4acTOTbl BO36YX/AEHWS, YTO NOKa3aHO MPAMbIMU JIMHUAMMN Ha pUcyHKax A1l nA.2.

b) MOALMMHMK CKOIbXEHNSI C CErMEHTHbIM BKablllem

YacToTa BpaLleHus 1 Harpyska BINAIOT Ha XXECTKOCTb [JaHHOIO MOALWMNMHIKE, & 3aBUCUMOCTb OT YacTOTbl BO3OYX/e-
HWA UMeeT BUA rNafKon PyHKUMK, Kak NokasaHo Ha pucyHkax A.1un A.2.

MoAWWNHYKM AaHHOTo Tuna 061aatoT CTabu/bHbIMU XapakTepucTukaMu 1 yMepeHHO XOpoLLIMMK AeMndupyoLLm-
MM CBOWCTBaMU.

) MoALNMHMK CKOMIbXEHUS C LEe/bHbIM BKNaabILeM

[JaHHbI noAWMNHUK 061afaeT CAOXHBIMY XapakTepucTukamy. Ero 3aBMCMMOCTb OT Harpyskvi M 4acTOTbl BpaLLeHus
nofo6HbI TeM. YTO HabJAalT 415 NOALWMMHUKA C CEerMEHTHbIM BkablleM. OfHaKo 3aBUCUMOCTb AMHAMUYECKON XeCT-
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KOCTM OT 4acTOTbl BO3BYX/AEHNS HA 3aflaHHOl YacToTe BpalleHUst MeHee rnajakas, uemM Asis Apyrux TUNoB MoALUNMHUKOB,
0COGEHHO B6/M3N TPaHULbl 30HbI YCTOMUMBOCTM. W3 pUCYHKA 2 MOXHO BUAETb, UTO AMHAMMYECKasH XECTKOCTb TaKoro
MOAWMIMHMKA CTAHOBUTCS OYEHb HU3KOM, EC/IM YacToTa BO3BYXAEHWSI COCTABSET NPUGIN3NTE/NILHO NOSIOBUHY YacToTbl
BpaLLEeH1s poTopa.

kj — AMHamuyeckas XeCTKOCTb MOAWMMHUKA (MOAY/b); »— CKOPOCTb BpalleHus potopa; | — nogwunHnk
CKONbXXEHUA C CerMEeHTHbIM BKNaabliWeM; 2 — NOAWUNHUK KaYyeHua

PucyHok A.1 — Vi3meHeHune ,U,VIHaMVIHECKOVI XECTKOCTW noALlunnHuka B 3aBUCMMOCTW OT YacCTOTbl BpalleHna

K, — AMHaAMMUYecKas XeCTKOCTb NoAWNNHUKA (MOAYNb); — 4yacToTa BO36YX/eHus; 'n* — yacToTa BpalleHns
poTopa; 1 — NOAWUNHUK CKOMIbXEHUA C CETMEHTHbIM BKMaAblWeM; 2 — NOAWWNHUK KAYEHUS. 3 — MOALWMNMHUK
CKOMbXEUUA C LeNbHbIM BKAajbllleM B CTaBUNbLHOM pexume pa6oThbl; 4 — NOAWUNHUK CKONbXEHUS
C UeNbHbIM BKNaAbllleM B HECTAGUIbHOM pexume paboTsl

PucyHok A.2 — VI3MeHeH1e AyHaMNYEeCKOl XECTKOCTY NOALLMMHMKA B 3aBUCMMOCTU OT YacTOThl BO3GYXAeHUA

MoABOASA UTOT, MOXHO CKa3aTb, YTO MOALUMMHUKM KaueHusi 06/1a[atoT BbICOKOW XECTKOCTbIO M OYEeHb HU3KUM AEMI-
(hypoBaHVEM. HE 3aBUCSLLMMU OT CKOPOCTU BpaLleHUs poTopa. MOALWMMHUKM CKOMBXEHUS C CETMEHTHbIM BKIAAbILEM
MMEIOT CpefHMe XapakTePUCTUKMA XECTKOCTN 1 AeMNUpoBaHms. MOAWNMHUKN CKOMBXKEHNS C LE/bHBIM BKNAAbILLEM TaK-
Xe 06/1a0alT CPEAHNMMN XapakTepUCTUKaMU XECTKOCTM 1 EMNCUPOBAHUS HA YaCTOTe BPALLEHNs, HO U3MEHSIOLLMMIACS
MO C/IOXKHOMY 3aKOHY B 3aBMCMMOCTU OT YaCTOTbl BO3BYXAEHNS.

Mo Mepe y6biBaHUA 3HAUEHUI COOTBETCTBYHOLLMX XapaKTePUCTUK NOAWMUMHUKA Pa3HbIX TUMOB (JIOKHO YNOPsSA0UNTL
cnepyoLmM 06pasom:

- KECTKOCTb: MAKCUMa/IbHas Y NOALWMMHUKOB KaueHUsi, MeHbLUE Y NOAWMUMHUKOB CKOJIbKEHUSI C CErMEHTHbIM BK/a-
[bILIEM U MUHUMAIbHAS Y MOALWUIMHUKOB CKOJTBXEHUST C LIE/bHbIX» BKIAbILLIEM:

- eMNMPOBAHME: MaKCUMa/IbHOE Y NOZALUNMHUKOB CKOJIbXEHUS C Le/IbHbIM BKIAAbILIEM, MEHbLUE Y NOAWMUMNHUKOB
CKOJIbXXEHUS C CETMEHTHBIM BKaAbILIEM Y MUHUMA/IbHOE Y NMOALIMMHUKOB KaueHust;

- KOMM/IEKCHAs XECTKOCTb Ha MOJIOBUHE YacTOThbl BPAaLLEHUsl POTOpa: MakCUMasibHash y MOALIMMHUKOB KaueHus,
MEHBLLE Y MOAWUMHUKOB CKOMbXEHWS C CETMEHTHBIM BKaAbILLEM Y MAHUMAa/IbHAs (MOUTU paBHas HY/t0 Ha FpaHuWLE 30HbI
YCTOMUYMBOCTH) Y NOALLINMHUKOB CKOSILXEHUSI C LE/IbHBIM BKNAAbILIEM.
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Mpunoxexne B
(cnpaBoyHoe)

OnHammnyeckas XecTKOCTb I'IO,D.LLIVII'IHVIKOBOVI onopbl

[JunHaMmnyeckas XecTKoCTb KOHCTPYKLMM MOZ MOALMMHMKOM MOXET GbiTb pasHOl, Kak CxemaTWyHO NokasaHo Ha
pucyHke B. L

K2 — AMHamMuyeckas XecTKOCTb OMOPbl NOAWMUNHMKA (MOAYNb) B noraputMuyeckom maclitage;
(— uactoTa (W =2s 6. * — yacTOTHO-3aBUCUMas XapakTepucTuka

PurcyHok B. 1— [lnHammnyeckasi XXeCTkoCTb NOALLMMHUKOBOM Onopsb!

Mpw oLeHKe AYHAMWUYECKOI XEeCTKOCTW NOALMMHIKOBOI ONopbl HE06X0AMMO NPUHUMATL BO BHUMaHMWe criegyloLee:

a) B CaMOM MPOCTOM C/lyyae KOHCTPYKUMIO MOA MOAWMIHUKOM MOXHO MPEACTaBUTb B BUAE NPYXWUHbI C MasibiM
fAemMndurpoBaHvem;

b) 60NbLIMHCTBO NOALUMMHMKOBBLIX ONOP TPebyeT NOMHOro ONMcaHna B BuAe NPY>XMHHO-MaccoBO-AeMndepHol cu-
CTeMbI;

C) AnA CNCTEM C HaCTOTHO-3aBUCUMbIMU XapaKTepucTukaMmu KoOMnsiekCHas XXeCTKOCTb Onopbl MMEEeT C/I0XHYH0 3a-
BUCUMOCTb OT 4YacTOoThbl, BK/1KOYaA MHOIo4YMUC/IEHHbIE PE30HAaHCbI.

3HaunTenbHasi BUGpaLUyst NOALLMMHUKA MOXeT HabMioAaTbC Ha Pe30HaHCe NOAWUIHUKOBON onopbl. OgHako npu
3TOM OTHOCUTE/IbHbIE KONle6aHNs Baulia OCTaHYTCA CPaBHUTEIbHO HEGO/bLLUMM.
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Mpunoxenune C
(cnpaBoyHoOE)
TUNNYHbIE 3HAYEHNS AUHAMUYECKUX XKeCTKOCTel NOAWMNMTHUKOB 1 Onop

B Ta6}'IVIU,e C.1 nokasaHbl HEKOTOPblE TUMUYHbIE 3HAYEHUS XXECTKOCTU MOALIMMHUKOB M NOAWMMHUKOBBLIX Onop, a
Takxe X OTHoweHne a Ansa MalunH HeEKOTOPbIX BUAOB.

Ta6nuuya C.1 — MNpuMepbl AUHAMUYECKUX XECTKOCTEN NOALLIUMHMKA U NOAWMMHUKOBOI Onopbl

>KecTkoCTb oropb!. JKeCTKOCTb MoALLMMHMKA. OTHOLLEHWe
Tvn ML Hm Hivm XecTkocTell a

MapoBas TypbuHa BbICOKOro faBneHus 3.4E+0.6 4.7E+0.5 7.4

5.1E+0.6 1.7E+0.6 3
MapoBas Typ6uHa HU3KOTO AaB/IeHNs

3.2E+0.6 1.8E+0.6 18
eHepaTop molHoCTbL0 100 MBT 2.5E+0.6 4.2E+0.6 0.6
[a30Typ6UHHBIN reHepaTop 8.3E+0.4 2.5E+0.5 0.3

1.4E+0.5 4.3E+0.5 0.3
KpynHas rasosas Typ6uHa

2.0E+0.5 8.9E+0.4 2.3

B Tabnmue C2 npvBefeHbl HEKOTOPbIE TUMUYHBIE 3HAYEHUSt @ AJ1st MaLlUMH HEKOTOPbIX BULOB C YKasaHWeM Mpurog-
HOCTU COOTBETCTBYHOLLVX CTAHAAPTOB [/15 OLEHKWN BUOPALYOHHOMO COCTOSHNS.

Ta6nunya C.2— Mpumepbl BbIGOpa CTaHAAPTa 419 OLEHKN BUBPALMOHHOTO COCTOSIHUS

Mauwuna OTHOWeHNe Bbi6op Bbi6op
xecTkocTelt & NCO 10816 (onopa) NCO 7919 (ean)
MapoBasi Typ6VHa BbICOKOTO AaBeHus 4 cpegHwii XOpOLLWA
MapoBas TypbuHa HWU3KOro AaBneHns 2 cpeaHul|'xopoLunii XOpoLuuiA
KpynHblii reHepatop 15 cpeaHul|’xopoLunii XopoLumii
LleHTpo6exHbI KOMNPeccop BbICOKOro AaBNneHNs 5 nnoxou XopoLuuii
KpynHbIiA BEHTUNATOP 0.67 XopoLumii cpenHuii
Marnblii BEHTUAATOP 1 Hacoc 0.33 XopoLuuii cpeaHui
BepTukabHbIi Hacoc 0.10 XOPOLLiA rn10Xoi
KpynHasi rasoBas TypbuHa 1.0 XOopoLunii cpeaHuii

Ha prcyHke C.1 nokasaHbl TUMMYHbIE MPUMEPbI XECTKOCTEN NOALLMMHUKOB U MX OMOP AJ1 pasHbIX BULOB MaLLVH C
yKkaszaHueM AnanasoHoB BbIGopa METOAA U3MePEHUi.
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K . H/mm

ft, — AMHaMuyeckas XecTKOCTb NoAlwunnHuka, ftj — AMHamMuyeckas XeCTKOCTb NOALWMNMNHUKOBOW ONOPbl; « — KO DULNEHT
AVHaMNYeCcKoi XxecTkocTu; A — funanasoH OTHOCMTENbHON BUGpauun Bana; B — gnanas3oH a6conTHOW BUuGpayumn
Bana; C — guanasoH Bubpayuu nojWMNNHUKOBOK onopbl, a — Typ6uUHa BbICOKOTO faBneHUsA; b — KpynHblii reHepaTtop,
¢ — Typ6uHa HU3KO faBneHns; d — LEeHTPOGEeXHbIi KOMNPEeccop BbICOKOTO AaB/ieHUs: e — LeHTPoGexXHbli komnpeccop
cpefHero gaBneHus. (— KpynHblii BeHTUNATOP: 9 — Manblil BEHTUAATOP U Hacoc; h — BepTukanbHbI Hacoc

MpumeyaHne — TIONYXUPHBIMU CTpeNikaMn OTMeYeHbl AuanasoHbl TUMUYHBLIX 3Ha4YeHun a ansa I/13MepeHI/II\/’1
AAHHOro BMAa, a TOHKMMU CTpesikaMn — Ananas3oHbl a. Korga ,anan?l =17F1% I/I3MepeHI/II7I NCNONb3YKT TOJSIbKO B UCK/TKOUUN-
TeNbHbIX CiydasxX.

PucyHok C.1 — TununyHble Anana3oHbl AUHAMUYECKUX XKeCTKOCTel Ana MalunH PasHbIX BUAOB
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Mpunoxexne D
(cnpaBoyHoOE)

AviHaMnuyeckas XeCTKOCTb NOALWMNHNKA BMECTe C OI'IOPOVI

O6LWan gnHaMmyeckas XecTKoCTb 418 MOAENN, N306paKeEHHOW Ha pucyHke D.1. *'a =
onpegenexa no hopmynam:
K (*. *kr)(kK 1Y;-|la rcd )

(< &*;)* +(cim* e2 *f
gary. Ck2Ne,wied | kK - ¢ g )(ct ev )
Ki+*) - 1w )

roe k2 =k2- tpll2.

M punmedyaHne — OO603Ha4YEHNS BE/TMUMH TE XeE. YTO N Ha PUCYHKe 3.

+1H30L, MOXeT ObITb

(D.1)

(©2

[JyHaMMYecK1e XecTKoCTN BMECTE C OTHOLLEHUEM BUGpaLMK nb nokasaHbl Ha pucyHke D.2 Kak dyHKLMM Koaddu-

LiMeHTa UHaMUYeCcKoli )XeCcTKoCTH a.

PucyHok D.1 — Mogenb 06Lelt AuHamMmmyeckoli xecTkocT KM = J1aL +/coc!O,
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* < — o6Lan AMHaMmyeckas XecTkocTb: rvt> — OTHOLLEHVe BUGpaumn (OTHOCUTENbHOM 1 abCoNtoTHON onboauun Banay);
« — KO3 PULMEHT ANHAMUYECKOIA ECTKOCTU: A — AnanasoH OTHOCUTeNbHOI BUGpauun Bana: B — gnanasoH abCcontoTHON Bubpauum
Bana; C — guanasoH BMGpaLmMM NOALLMNHUKOBOI Oonopbl; 1 — noAat/MBas onopa: 2 — XecTkas onopa:
a— oTHocuTeslbHasi BUGpaums Bana; b— abconotHasa Bubpauys Bana; ¢ — Bubpauus onopsl

MpumevyaHne — TIOAYXUPHBIMW CTPENIKAMW OTMEYEeHbl AnanasoHbl TUNUYHBIX 3HaYeHUn a ana M3MepeHMl7|
AAHHOTO BMAa, a TOHKMMKU cTpenkamm — AunanasoHbl 0. Korga OaHHbIA BUA V|3mepeH|/||7| NCNOJIb3YKT TONbKO B UCKAOUN-
TeNbHbIX cnyyanax.

PucyHok D.2 — O6uias guHamuuyeckas XeCcTKOCTb N OTHOWEHME BUGPaLMM Kak hyHKLUN KoadduymeHTa
LMHAMNUYECKON XeCTKOCTH a
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Mpunoxexune A
(cnpaBouHoe)

CBefleHNs 0 COOTBETCTBMM CCbITOYHBIX MEXAYHAPOAHbIX CTAHAAPTOB HaLMOHATbHBIM CTaH4apTam
M AeiCTBYLW MM B 3TOM Ka4eCTBe MeXrocyaapCTBeHHbIM cTaHgapTam

Ta6nuuya OA.1

O603HaYeHNE CCbINIOYHOI
MEeXAyHapoAHOro cTaHgapTa

ISO 7919-1

I1SO 7919-2

ISO 7919-3
1ISO 7919-4
I1SO 7919-5
ISO 10816-1

ISO 10816-2

ISO 10816-3
ISO 10816-4
ISO 10816-5
ISO 10816-6
ISO 10816-7

ISO 10816-8

ISO 3046-5

ISO 8579-2

ISO 13373-1

ISO 13373-2

ISO 13373-3

ISO 14694

ISO 14695

ISO 1925
ISO 2041

1SO 2954

26

CreneHb
COOTBETCTBUA

IDT

MOD

IDT

MOD

IDT

IDT

IDT

MOD

MOD

IDT

IDT

O6G03HaYeHNEe U HAUMEHOBAHWE COOTBETCTBYIOWLEr0 HALLMOHANLHOTO,
MeXrocyZjapCTBEHHOTO cTaHAapTa

FOCT NCO 7919-1—2002 «Bubpauus malmH 6e3 BO3BpaTHO-NoCTyna-
TefIbHOro [ABWXeHusi. 3MepeHns Ha Bpaljalolmxcs Basiax U Kputepuu
oueHkn. YacTtb 1. O6LLee pyKoBOACTBO»

FOCT P 55263—2012 (ICO 7919-2:2009) «Bubpauus. OueHka Buépaum-
OHHOTO COCTOSIHUA MaLLUWH MO pe3y/ibTataM U3MepeHuii Ha BpaLLaloLLmxcs
Banax. Yactb 2. CTaumoHapHble napoBble Typ6UHbI U reHepaTopbl MOLL-
HOCTbIO CBbIle 50 MBT C HOMUHa/IbHLIMWU CKOPOCTAMW BpaLleHns 1500,
1800. 3000 1 3600 MUH'P»

*
u

FOCT NCO 10816-1—97 «Bubpaups. OueHka BU6PaLOHHOT0 COCTOAHUSA
MallMH MO pesy/bTatam M3MepeHuii BUOpauuM Ha HeBpaLLaloLmMXcs Ya-
cTsax. Yactb 1. O6Lwee pyKoBOACTBO»

OCT P 55265.2—2012 (MCO 10816-2:2009) «Bubpauus. OueHka Bnbpa-
LIMOHHOTO COCTOSIHUA MallUMH NO pe3ynbTaTtaM M3MepeHuii Ha HeBpaLllat-
Lmxcs yacTax. Yactb 2. CTaumoHapHble naposble TYpouHbI U reHepaTopb!
MOLLHOCTbIO cBbiwe 50 MBT ¢ HOMWHa/IbHBIMKM CKOPOCTAMU BpalleHus
1500. 1800. 3000 1 3600 MUH"T»

*

OCT P 55265.7—2012 (MCO 10816-7:2009) «Bubpauus. OueHka Bnbpa-
LIMOHHOrO COCTOSIHMA MaLlMH NO pesy/bTataM U3MepeHuli Ha HeBpallato-
Lmxca yacTax. Yactb 7. Hacocbl guHaMUYecKme NpoMbILL/IEHHbIE»

FOCT P NCO 3046-5—2004 «[iuratenu BHyTPEHHEro cropaHns nopLuHe-
Bble. XapakTepucTukn. Yactb 5. KpyTubHble KonebaHuns»
FOCT NCO 8579-2—2002 «Bunbpauusi. KOHTpONb BUOGPALMOHHOIO COCTO-
AHUA 3yBUaTbIX MEXaHU3MOB MPU NPUEeMKe»
[OCT P MCO 13373-1—2009 «KOHTPO/Ib COCTOSAHUA U AYarHOCTMKa MaLLnH.
BrbpauuoHHbIi KOHTPO/b COCTOSIHUA MaLlvH. YacTb 1. O6me mMeTogbi»
FOCT P NCO 13373-2—2009 «KOHTPO/Ib COCTOSIHUA U AMarHocTvka ma-
LUMH. BnBpaumoHHbIi KOHTPONb COCTOAHUA MalmnH. YacTb 2. O6paboTka,
aHanu3 n NpeAcTaB/ieHne pesybTaTtoB N3MepeHnii BUGpaLmm»

[}

[OCT 31350—2007 (MICO 146942C03) «Bubpauus. BeHTUNATOpbl NPOMbILL-
NeHHble. TpeboBaHUsA K NPOU3BOAVIMOI BUOpaLMM 1 Ka4eCTBy GaTaHCPOBK»
FOCT 31351—2007 (MCO 14695:2003) «Bubpauus. BeHTunstopsl npo-
MbILLNEHHbIE. V3MepeHus Bubpaum»

FOCT P NCO 2041—2012 «Bubpauusi, yoap v KOHTPO/Ib TEXHUYECKOrO
COCTOAHUA. TEPMUHBI 1 ONpeaeneHns»

FOCT P NCO 2954—2014 «Bubpauusi. KOHTpO/Ib COCTOSAHUSI MaLUnH No
pesynbTaTam UsmMepeHuin Bubpaumn Ha HeBpalLatLmMxcs YacTax. Tpebo-
BaHWA K CpeACTBaM U3MEpPEHN»
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OkoHuaHue Tabnuubl JA. 1

O603HaYeHue CCbiIOYHOTO CTeneHb O603HayeHne U HauMeHoBaHue COOTBETCTBYHOUWEro HaunoHasnbHOro,

MeXAyHapoaHOro ctaHgapra COOTBETCTBMUA MeXrocyaapcTBeHHOro ctaHgapra

ISO 5348 IDT FOCT UNCO 5348—2002 «Bubpauusi n yaap. MexaHunyeckoe kpennieHvie
akcenepoMeTpoB»

ISO 10817-1 IDT OCT NCO 10817-1—2002 «Bubpaumnsi. Cuctembl U3MEPEHNIA BUOpaLn

BpaLlalomxcs Baios. YacTb 1. YCTpoiicTBa 4151 CHATUS CUTHAIOB OTHO-
CUTE/IbHOI 1 aGCONOTHON BUOpaLmMm»

I1ISO 21940-31 — .
* COOTBETCTBYHOLMIA HALMOHA/IbHBIA CTaHAaPT OTCYTCTBYET. [0 ero NPUHATUAS PEKOMEHAYETCS MCMNO/Mb30BaTh ne-
PEBOA Ha PYCCKUiA A3bIK 4AHHOTO MEX/AYHAPOAHOTO CTaHAapTa.

MpumeyaHune — B HacToswWen Tabnmue NCNONb30BaHbI CeayoLive YyCNoBHbIe 0603HaYeHNSA CTENEHN CO0T-
BETCTBUA CTaHAapTOB:

- IDT — naeHTNYHbIE CTaHAapTbI;

- MOD — mMoandvumpoBaHHble CTaHAapThbl.

Bubnuorpadusa

A ISO 1940-1 Mechanical vibration — Balance quality requirements (or rotors in a constant (rigid) state — Part 1:
Specification and verification of balance tolerances

2] 1ISO 8528-9 Reciprocating internal combustion engine driven alternating current generating sets — Part 9:
Measurement and evaluation of mechanical vibrations

3] 1ISO 11342 Mechanical vibration — Methods and criteria for the mechanical balancing of flexible rotors

n ISO 13381-1  Condition monitoring and diagnostics of machines — Prognostics — Part 1: General guidelines

15] ISO 14839-1  Mechanical vibration — Vibration of rotating machinery equipped with active magnetic bearings —
Part 1: Vocabulary

[6] ISO 14839-2  Mechanical vibration — Vibration of rotating machinery equipped with active magnetic bearings —
Part 2: Evaluation of vibration

m ISO 14839-3  Mechanical vibration — Vibration of rotating machinery equipped with active magnetic bearings —
Part 3: Evaluation of stability margin

8] ISO 14839-4  Mechanical vibration — Vibration of rotating machinery equipped with active magnetic bearings —

Part 4: Technical guidelines

[9] 1ISO 15242 Rolling bearings — Measuring methods for vibration (all parts)

(10] 1SO 17359 Condition monitoring and diagnostics of machines — General guidelines

[11] 1SO 19499 Mechanical vibration — Balancing — Guidance on the use and application of balancing standards

[12] 1SO 20283-4  Mechanical vibration — Measurement of vibration on ships — Part 4: Measurement and evaluation
of vibration of the ship propulsion machinery

[13] 1SO 21940-13 Mechanical vibration — Rotor balancing — Part 13: Criteria and safeguards for the in-situ balancing
of medium and large rotors

[14] 1SO 21940-14 Mechanical vibration — Rotor balancing — Part 14: Procedures for assessing balance errors

[15] 1SO 22266-1  Mechanical vibration — Torsional vibration of rotating machinery — Part 1: Landbased steam and
gas turbine generator sets in excess of 50 MW

[16] IEC 60034-14 Rotating electrical machines— Part 14: Mechanical vibration of certain machines with shaft heights
56 mm and higher — Measurement, evaluation and limits of vibration severity

[17] |EC 60994 Guide for field measurement of vibrations and pulsations in hydraulic machines (turbines, storage
pumps and pump-turbines)

[18] IEC81400-4  Wind turbines — Part 4: Design requirements for wind turbine gearboxes

[19] VDI 3836 Measurement and evaluation of mechanical vibration of screw-type compressors and Roots
blowers — Addition to DIN ISO 10816-3

[20] VDI 3838 Measurement and evaluation of mechanical vibration of reciprocating piston engines and piston
compressors with power ratings above 100 kW — Addition to DIN ISO 10816-6

[21] VDI 3839 Instructions on measuring and interpreting the vibrations of machines (all parts)

[22] VDI 3840 Vibration analysis for machine sets
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YK 534.322.3.08:006.354 OKC 17.160

KnoueBble C/0Ba: KOHTPO/Ib COCTOSIHWSA, AUArHoCTUKa, BUBPALMOHHOE COCTOsIHUE, CTaHAapThl, BbIGOP MeTo-
f,a OLeHKU

PepakTtop nepeusgaHuns I''H. CumoHoBa
TexHuyeckne pepgaktopbl B.H. Mpycakosa. N.E. Yepenkosa
KoppekTop E.N. PblukoBa
KomnbloTepHas Bepctka 6. KapaaHoBcKoii
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