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MNpepncnosune

Llenv v npuHumnel cTaHgapTusauum B Poccuiickoli ®epepauun yctaHoBieHbl ®efepanbHbiM 3aKOHOM
oT 27 pekabpsa 2002 r. Ne 184-93 «O TeXHUYECKOM peryimposaHumn», a npasuia npUMeHeHUs HaunoHaslb-
HbIX cTaHgapToB Poccuiickoin ®epepaunn - FTOCT P 1.0-2004 «CtaHgapTusauusa B Poccuiickoin ®epepa-
LUunn. OCHOBHbIE MOJIOXEHUA»

CsefieHus o ctaHgapTte

1 MOArOTOBJ/IEH  ABTOHOMHOI HeKoOMMepuYecKoi opraHusauuen «HayuHo-
nccnenoBaTenbCkuil LLeHTP KOHTPONA UM AMArHOCTUKM TexHuyecknx cuctem» (AHO «HWULL KO») Ha ocHoBe
CO6CTBEHHOrO ayTEHTUYHOIO nepeBoja CTaHAapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHuuyeckum komuTeToM Mo ctaHgaptusaumm TK 183 «Bubpauus, yaap u KOHTposib
TEXHUYECKOro COCTOAHMA»

3 YTBEPX/[EH W BBEJIEH B AEVCTBVE Mpukasom PefepasbHOro areHTCTBa Mo TexHuye-
CKOMY peryiiMpoBaHuio 1 MeTposiorum ot 29 Hos6ps 2012 r. No 1388-cT

4 Hactoswmii ctaHgapT siBNSetcs MOAMMULMPOBAHHBIM MO OTHOLIEHWIO K MeXAyHapoaHOMY
cTtaHgapTty MCO 10816-7:2009 «Bubpaums. OueHka COCTOSHWA MallvH No pe3ysbTaTaM n3MepeHns Bubpa-
UMM Ha HeBpallallmxcsa yactax. Yacte 7. Hacocbl AnHamuyeckne npoMbILLNEHHbIE, BKIOYAs U3MepeHns
Ha Bpalatwolwmxca Banax» (1ISO 10816-7:2009 «Mechanical vibration - Evaluation of machine vibration by
measurements on non-rotating parts - Part 7: Rotodynamic pumps for industrial applications, including
measurements on rotating shafts») nytem BHeceHWA TEXHUYECKMX OTK/IOHEHWIA, 06BACHEHNE KOTOPbIX Npu-
Be/leHO BO BBEJEHUN K HacToswweMy cTaHgapTy. HavmeHoBaHWe HacToSLero craHjapta M3MEeHeH0o OTHOCH-
Te/IbHO HaMMeHOBaHWA yKa3aHHOro MeXAyHapoaHOro ctaHgaprta A1 npusefeHus B cootseTcTBue ¢ FOCT
P 1.5 (nyHkT 3.5).

5 BBEJEH BMNEPBbIE
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MpaBuna npumeHeHUss HacTosW ero ctaHgapTa yctraHoBneHol B FTOCT P 1.0—2012 (pasgen 8).
WHopmaLya 06 n3MeHeHnax K HacToaWemMy cTaHfapTy Ny6anKyeTcs B eXerogHom (Mo COCTOAHMI0 Ha
laHBaps Tekyl ero roga) MHoOpMaLMoHHOM yKkasaTene «HaunoHasibHble CTaH4apThbl», a ouLMaibHbli
TEeKCT W3MEHEHWIA 1 NOMNPaBOK - B €XeMeCcsYHOM UHCOPMaLMOHHOM YKka3aTene «HauuoHasbHble CTaH-
fapTbi». B cnyvae nepecmotpa (3aMeHbl) WM OTMEHbl HacTOALWLero crtaHgapra CoOOTBETCTByHOL ee
yBegomMmeHne 6yneT onyb6aukoBaHo B 6avkaliliem Bbinycke MHGOPMAaLNOHHOMO yka3atens «HauuoHanb-
Hble cTaHfapTbl». CoOTBeTCTBYHO W aa nHpopMaLus, yBeJoMIeHne M TEKCTbl pasMeLlalnTca Takke B
MHOpPMaLMOHHOW cucteme 06LLLero Nonb3oBaHus - Ha ouunanbHoM caiTe defepanbiioro areHTcTBa
no TEXHUYECKOMY PeryinpoBaHuio u MeTposorun s cetn NHTepHeT (gost.ru)

© CrtaHpgapTuHdopm. 2014
Hactosiwwnii ctaHfapT He MOXeT 6biTb NMOMHOCTLI UM YACTUYHO BOCMPOU3BELEH, TUPAXUPOBAH K

pacnpocTpaHeH B kauecTBe o(MLMANbHOMO M3faHua 6e3 paspelleHus defepasibHOro areHTCTBa Mo TEeXHU-
YecKoMy perynnpoBaHuio v MeTPOosIoriu
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BeepneHune

M3mepeHua Bubpaumm AMHaAMUYECKUX HACOCOB MPOBOAAT C pasHbiMU Lensamu, B TOM 4yucne, B Npo-
Lecce MPUEMOYHbIX MCMbITAHWA, NpU peanusauuy MporpaMm KOHTPOMS COCTOSAHUSA W OUarHOCTUPOBaHWA
MaLUVH.

O6Lme NPUHLUNBLI U3MEPEHUA BUGpauun 1 OLeHKN BUOPALMOHHOIO COCTOSSHUS MaLUVH YCTaHOB/EHbI
B TOCT NCO 10816-1 (gna n3mepeHuii Ha HeBpalarowmxcsa yactax) u FOCT NCO 7919-1 (ana namepeHwuii
BMOpauuy BpaLlalLLMXCs BasoB).

PekomeHpaumn HacTosLLero ctaHjapTa OCHOBaHbl Ha AaHHbIX O pe3ysibTartax u3MepeHuii okono 1500
HaCOCOB Kak B YCNOBMAX 3KCNyaTauuu, Tak U B NpoLecce CTEHA0BbIX UCMbITaHWi. CobpaHHble faHHble OT-
HOCATCA K Hacocam pasHbiX TUMOB, Pa3HO MOLLHOCTW, C Pa3HOW nojayeli U ¢ pasHbIMU YacToTaMu Bpalle-
HUA poTtopa. O6bem 3TUX AaHHbIX MO3BONSET cuuTaTh UX MpeAcTaBUTENbHbIMU A8 HOPMasbHO paboTato-
WMX MalWnH, XOTA W HeJOoCTaTOYHbIMK [/19 YCTAHOBMEHUSA CBA3WM MeXAy BMOPALMOHHBIM COCTOSHMEM U
cpeHeli HapaboTKOI Ha OTKas.

CraTnctuyeckoii o6paboTke 6blvM NOABEPrHYThHI AaHHbIE, NONYyYeHHble AN HacocoB, paboTalLmx B
onTUManbHOM pexume, T.e. B guanasoHe KMJ. coctasnawwmx ot 70 % go 120 % 3HauyeHus onTUMasibHOro
KnAa.

AHanM3 faHHbIX Nokasan OTCYTCTBUE CYLLeCTBEHHOW 3aBUCMMOCTU BMOpaLMU HAacoca B TOUKax M3me-
PEeHW. yCTAHOBMEHHbIX HACTOALWMM CTaHAApTOM, OT Tuna onopbl (KecTkas uau nogatnueas), a Takke oT
YyCTaHOBKM Hacoca (BEpTUKaNbHOM WM FrOPU30HTaNbHOM). BMecTe ¢ TeM OH nokasan Hanuune HeKoTOpOii
3aBMCUMOCTY BUbpauumn ot noTpebnsemoin MowHocTK. MNo3aToMy B HACTOSLEM CTaHapTe Hacocbl pasjene-
Hbl Ha ABa knacca: ¢ noTpebnsieMoli MOLHOCTbIO 40 1 60/1ee 200 kBT.

Mo cpaBHEHWIO C NPUMEHEHHBLIM MEXAYyHapoaHbIM cTaHAapTom NCO 10816-7:2009 HacTosiLMiA CTaH-
[apT AONOJSIHEH CNeAyoLVMN NONOXEHNAMM, YUNTbIBAIOLWMMN OTEYECTBEHHbIN OMbIT 3KCNyaTauun malluuH
AaHHoro suga:

pekomeHAaumein ncnonb3oBaTb AONOMHUTENbHbIE KPUTEPUM OLEHKM COCTOSIHUA HACOCOB, NpUMe-
HSieMbIX Ha OMacHbIX Npon3BoacTBax (pasgen 1);

UCKNIOYEHNEM U3 061aCTU NPUMEHEHMS NUTaTENbHbIX HACOCOB TEM/IOBbLIX 3/1eKTPOCTaHLMIA (pas-
nen 1).

Kpome TOro, B pasfene 3 CCbI/IKM Ha MeXAyHapoAHble CTaHAapTbl 3aMeHEHbl CCbIIKaMU Ha UAEHTUY-
Hble MM HalMOHasbHble CTaHAAPThbl, a CTPYKTYPHbIA 3nemMeHT «bubnuorpacms» AONOMAHEH MEXAYHAapPOaHbI-
MV 1 HaUWOHaNbHbIMW CTaHAapTaMu, Ha KOTopble gaHbl 6ubnnorpaduueckme cebinkM B TEKCTE HACTOALLErO
cTaHgapTa.

BHeceHHble A0Mo/HEHNA Bblfe/eHbl B TEKCTE CTaHAapTa KypcMBOM
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HAUMWOHANbHBLIN CTAHALAPT POCCUWCKOW GELEPALUMN

Bunbpauus
KOHTPOJIb COCTOAHVA MALWWNH MO NSMEPEHNAM BUBPAL NV HA
HEBPALWAKRWNXCA HACTAX
Yactb 7
Hacocbl guHamunyeckne NpoOMblLLIEHHbIE

Mechanical vibration. Evaluation of machine vibration by measurements on non-rotating parts. Part 7. Rotodynamic
pumps for industrial applications

Jata BBegeHna — 2013—12—01

1 O6nacTb NnpumMeHeHus

HacTosiwumii cTaHgapT ycTaHaBnMBaeT PyKOBOACTBO MO OLEHKe BUOPALMOHHOIO COCTOSHWNA MPOMbILU-
JIeHHbIX ANHAMUYECKNX HACOCOB, KOHCTPYKLMS KOTOPbIX BKIOYaeT B cebs pabouee Koneco (ganee - Haco-
COB). MOLLHOCTbIO CBbiWe 1 KBT No pe3ynbrataM U3MepeHuii BUGpaLmm Ha HeBpaLlalLmxcs yacTax (kopny-
cax NOALIMMNHUKOB) Kak Ha MecTe akcnayaTauuv, Tak U Ha CTeHAE WU3roTOBMTENs Mpu NPUEMOYHbIX UCMbITa-
HUAX. [loNOIHMTENBHO NPYBEAEHO PYKOBOACTBO MO OLeHKe BM6paLumn no ee N3MepeHnsM Ha BpallatoLLnxcs
Basax.

HacToswmii ctaHAapT yctaHaBMBaeT 30Hbl BUOPALMOHHOIO COCTOSHWSA M NOPOroBble 3HaYeHus Ans
BEPTUKANbHbIX U TOPU3OHTA/IbHbIX HACOCOB 6€30THOCUTESIbHO K XXECTKOCTU UX ONOPbl. YCTaHOBNEHHbIE KPU-
Tepun OueHKN BUOPALMOHHOrO COCTOAHWSA MOTYT NMPUMEHATLCA B LeNAX KOHTPOMSA COCTOSIHWMSA HacoCoB, a
TakKke Npy NPMEMOYHbIX UCMbITaHUAXILHA MecTe akcnayaTauuyM Win Ha CTEeHAE U3roToBUTENS.

B uensx fONrOBPEMEHHOr0 KOHTPO/S COCTOSHWUA HacCTOAWMIA cTaHAapT yCcTaHaBnMBaeT ABa KpuTte-
pvs: N8 MHTerpasbHOro napameTtpa Bubpauyun B LUMPOKOA MOIOCE YAcTOT U AN U3MEHEeHui 3Toro napa-
mMeTpa. ITW KpUTepuKn NPUMEHSIOT A1 OLeHK1 B1ubGpauun, co3faBaeMoil caMiuM HacoCcoM, HO He BuGpauuu,
nepefaBaemMoil Ha Hacoc n3BHe. MOXHO OXuAaTb, YTO MPYMEHEHNe yKkasaHHbIX KpuTepues obecneynT Hop-
MaJibHYI0 [0/ITOBPEMEHHY0 paboTy HACOCOB, a TakKe He3HAYMTeIbHOCTb HeraTMBHOIO BO3[eiCcTBMA co3fa-
BaemMoil Hacocom BMbBpauMn Ha NpucoeanHeHHoe 060pyaoBaHne. Takxe NpMBeAeHbl pekoMeHJauuy no 3a-
JaHN0 MOPOroBbIX 3HAYEHWN, CBA3aHHbIX C OrpaHNYeHMEeM BO3MOXHOCTEW 3KCnayartauuun: YpoBHei
MPEAYNPEXAEHNA n OCTAHOBA.

Ecnn Hacoc o6beanHeH ¢ anekTpoAaBuraTenem (/lonacTHoe KoMeco HacaXeHo Ha Bas afekTpoAsura-
TeNns UM COeAVHEHO C Ba/IOM 3/1eKTPOABUraTesnisl XeCTKON CBA3bI0), TO PeKOMeHJaLnn HaCTOSLEero cTaH-
JapTa NpyMeHsIloT ko Bcemy arperaty. pu rmbkoli CBSA3U Mexay BasloM 3NeKTpoABUratens v nonactHbIM
KONecoM pekoMeHAauun HacTosALWero cTaHgapTa NPUMEHSIOT TOMbKO K Hacocy. HacToswuii ctaHgapT He
pacnpocTpaHaeTcs Takxe Ha /obble OTAe/bHO YCTAaHOB/IEHHbIE NPUBOAbI, B OTHOLIEHUW KOTOPLIX crefyet
pyKOBOACTBOBaTbLCA pekoMeHgauuamu [12].

[Mpn KOHTPONEe COCTOAHMSA HACcOCOB, UCMO/b3yEMbIX HA ONAacHbIX NPOM3BOACTBaX, pekomeHayeTcs
Mcnonb3oBaThb AONOMHUTENbHbIE KPUTEPUY OLEHKM BUGPaLMOHHOIO COCTOAHMA no [14].

HacToswwii ctaHAapT He pacnpocTpaHAeTCsa Ha Hacocbl Crefyowmnx TUNoB:

HacocCbl Ha TMAPOCTaHLUMAX Y HACOCHbIX CTAHLMAX MOLLHOCTbIO cBbiwe 1 MBT (cm. [4] n [13]):
- nuTaTeibHbl€ HACOChl TEMIOBbLIX 3/IEKTpOCTaHuuMi (cMm. [15]);

- MOrpyXHble HACcOCbl U HacoCbl ANA Mepekayku rpsasu, una u nofobHLIX MM BelecTB, a Takke
BELLECTB, CofepXaLiux TBepable YacTulsl.
HacTosmii cTaHAapT He pacnpocTpaHseTcs Ha KPYTUIbHbIE KonebaHus HacoCoB.

B HacTtoswem cTtaHfapTe BCloy, rae YynoMMHaeTCcsl 0 NPUEMOYHbIX UCMbITaHKAX, NpeanonaraeTcs, YTo YCNoBUA Takunx
ucnblTaHuii B yactn mecra npoeseneHuA, obbema u Buga VICCJ'IE,D,OBaHVIVI AO0/KHbI 6bITb onpeneneHbl N cornacoBaHbl
3anHTepecoBaHHbIMN CTOPOHaMMW.

WN3gaHue ouymnansHoe
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2 HopMmaTuBHbIE CChINKM

B HacToslem cTaHfapTe UCMNo/b30BaHbl HOPMATUBHBIE CCbISIKM Ha Crefylolme cTaHa4apThbl:

FOCT MCO 2954-97 Bubpauusa MallvH ¢ BO3BpaTHO-NOCTynaTesibHbIM 1 BpallaTebHbIM ABUXe-
Huem. TpeboBaHus kK cpegcTBam usmepeHuii (MCO 2954:1975. HOT)

FOCT NCO 7919-1-2002 Bubpaums. KOHTPOSb COCTOSAHUA MalIWH N0 pe3ynbTaTam W3MepeHuii
BMGpauuu Ha BpawawLluxcs Banax. O6uwme Tped6oBaHns (MCO 7919-1:1996. tOT)

FOCT NCO 10816-1-97 Bubpauusi. KOHTPOb COCTOAHMA MallWH NO pe3ynbTaTtaM W3MepeHuii
BMbpauun Ha HeBpalwawLwmnxea yactax. Yacto 1 O6wwme TpebosaHnsa (MCO 10816-1:1995. tOT)

MpumeyaHune - Tpy NOMb30BaHUKN HACTOSALWMM CTaHAAPTOM Liesiecoobpas3Ho NpoBepuTb AeicTene
CCbI/IOYHbIX CTAHAAPTOB B MHPOPMALMOHHONM cucTeme o6LLero nonb3oBaHus - Ha odhuumanbHOM calite de-
[epanibHOro areHTCTBa Mo TEXHNYECKOMY PEry/IMpoBaHuio 1 METPOJIOTUN B CETU VIHTEPHET UK MO eXeroAHo
n3faBaeMoMy MHOPMaLMOHHOMY YKasaTento «HauuoHabHble CTaH4apThl», KOTOPbI Ony6MKoBaH Mo co-
CTOSIHMIO Ha 1 AHBapsA Tekylero roga, U no COOTBETCTBYIOLIUM eXeMeCAYHo n3faBaembiM UHOPMALMOH-
HbIM yKasaTensiM, ony6/MKOBaHHbIM B TekylieM rody. Ecin cCbiNouHbI cTaHAapT 3ameHeH (M3MeHeH), To
npy nosib30BaHMN HacCTOAWMUM CTaHAapToM crefyeT PYKOBOACTBOBATHCA 3aMeEHSAWNM (M3MEHEHHbIM)
cTaHAapToM. ECun ceblioYHbIN CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOJIOXEHNe, B KOTOPOM AaHa CCbinka Ha
HEero, NPMMEHSETCA B HaCTU, He 3aTparMBalroLeii 3Ty CCbIKy.

MpumeuvaHue - Mpu NoNb30BAHWM HACTOALMM CTAHAAPTOM LieNecoo6pasHo NpoBepuTb AeiicTBrE CCbl-
JIOYHBIX CTaHAAPTOB B MHCPOPMALMOHHON CUCTEME OGLLEr0 MOMb30BaHUA — Ha OhULMaIbHOM caiite ®efepasibHoro
areHTCcTBa Mo TEXHWYECKOMY PErysMpoBaHWio N METPONOMMU B CETU VIHTEPHET Un Mo eXerofHoMy UH(OPMaLMOHHOMY
ykasaTento «HauuoHanbHble CTaH4apTbI», KOTOPbIA OMy6/IMKOBaH MO COCTOSIHUIO Ha 1 siHBaps TekyLlero roga, 1 no Bbi-
nyckam eXemecsiuHOro MH(OPMALIMOHHOMO ykasaTensi «HaunoHanbHble CTaHAapTbl» 3a Tekywwii rog Ecnv 3ameHeH
CCbIIOYHbIV CTaHAAPT, Ha KOTOPbIA AaHa HeAaTpOBaHHasi CCbIIKA, TO PEKOMEHAYETCS! MCMO/b30BaTh AENCTBYHOLLYO
BEPCUI0 3TOT0 CTaHAapTa C YUETOM BCEX BHECEHHbIX B JaHHYI BEPCUI0 W3MEHEHWiA. EC/IM 3aMeHEH CCbINIOYHbIV CTaH-
[apT. Ha KOTOpbI AaHa AaTMpPOBaHHAs CChbINka, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOMO CTaHAapTa C ykasaH-
HbIM BbILLE TOAOM YTBEPXAEHUs (MPUHATKS). ECnu nocne yTBEpPXAEHWUs HACTOSILLEro CTaHAaapTa B CCbUIOYHbINA CTaH-
[lapT. Ha KOTOpbIii AaHa AATMpPOBaHHAs CCblfka, BHECEHO M3MEHeHWe, 3aTparvBaiollee MoMOXeHe, Ha KoTopoe AaHa
CCbl/IKa, TO 3TO MOJIOKEHNE PEKOMEHAYETCS NPUMEHATL 6e3 yyeTa AaHHOr0 U3MEHEHUs.. ECNM CCbINOuHbIA CcTaHaapT
OTMeHeH 6e3 3aMeHbl, TO NOJMOXEHNe, B KOTOPOM AjaHa CChlfIka Ha HEro, PeKoMeHAyeTCsl NPUMEHSATL B YacTW, He 3aTpa-
TMBAOLLEN 3Ty CCbIIKY.

3 N3mepeHus subpayunmn
31 N3mepsiemMble BEMUYNHBI U METOAbI N3MEPEHWI

BenuuunHoii, nsmepsemoi Ha HeBpalLaloLWmnXcs 4acTax' HacoCcoB A/ OLEHKM UX BUOPaLMOHHOIo Co-
CTOAHWA ABNSETCA cpefHeKBaApaTUYyHOe 3HaYeHWe CKOPOCTU B MUIMMETpax Ha cekyHay (mm/c). Ansa Ha-
COCOB C paboueil yacToTol BpalweHns MeHee 600 MUH ' AONOMHUTENBHO N3MEPSAIOT pasmax nepemMeLleHuns
B MUKkpomMeTpax (Mkm). MeToz usmMepeHuit ykasaHHblX BenninH yctaHosneH FOCT ICO 10816-1.

3.2 CpefcTBa U3MepeHuidi 1 amanasoH 4YacToT U3MepeHuii

321 O6ume NonoXeHns

CpefcTBa M3MepeHUiA Ao/MKHbI o6ecneunBaTb U3IMEPEHUSI CPeHEKBAAPATUYHOIO 3HAYEHNS CKOPOCTU
LLIMPOKOMOJIOCHOW BMBpauumn B Arvana3oHe yacTtoT oT 10 go 1000 'y n ygoBneTBopsATb TpeboBaHuam FOCT
MCO 10816-1 n TOCT NCO 2954.

[nsa HacocoB ¢ paboueil yacToToi BpaleHns MeHee 600 MUH'LHUXHIOW rpaHuLy AvanasoHa 4acTtoT
U3MepeHunii 06bIYHO BbIOGUPAIOT paBHOl 2 My, 4TOObI YacToTa BpalleHus Oblia BHYTPU 3TOrO AuanasoHa u
[OCTaTOYHO fJaneko OT ero rpaHuubl. Kpome Toro, B 3TOM Criyyae cpeficTBa M3MepPEHUn MOMUMO N3MepeHuit
cpefiHeKBaApaTUYHOro 3Ha4YeHNs CKOPOCTU A0/KHbI 06ecneunBaTb U3MEpPEHMe pasmaxa nepemMeLleHuns.

MockonbKy pasMax nepemeLleHns LWNMPOKOMNOAOCHOW BUOpaLMn B HU3KOYACTOTHOM Auana3oHe MOXeT
CU/IbHO 3aBUCETb OT UMMY/bCHbIX BO3MYLLEHWI NOTOKA XUAKOCTWM B HAcoce, MHOr4a 3TO NMPUBOAWUT K Nony-
YeHuto 605ee BbICOKMX 3HAYeHW U3MepseMblX BEeIMYUH, 4To TpebyeT AOMOMHWUTENbHOIO aHanusa, Hanpu-
Mep C UCMOo/Ib30BaHWEM YacTOTHON hunbTpauuu. Mo3ToMy AN OLEHKM KayecTBa Hacoca pekoMeHayeTcs
N3MepATb pasmax nepemeLleHus AN OTAEeNbHbIX COCTaBANLWMX Ha NOMOBMHE O0OOPOTHON YacToThl, Ha
060pPOTHOW YacToTe M Ha YyABOEHHOVW OBGOPOTHOW YacTOTe C MCMO/Ib30BaHMEM Y3KOMOIOCHOrO ouabTpa C

! B OTHOLIEHWN U3MeEpPeHUii Ha BpaLLaloLLIMXCS Basiax CM. NpuioxeHve B.
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nosiocoii nponyckaHns He 6onee 1 Iy,

[na BbICOKOOGOPOTHLIX HACOCOB, @ Takke B LEeNsx AnarHocTupoBaHus (cM. Hanpumep [8]) MoxeT no-
TpeboBaTbCs NpOBefeHne U3MepeHuin B 6oee LULMPOKOM Anana3oHe 4acToT C BepxHeli rpaHuLeit, nexaltlen
06bIYHO HE HWXe I0NACTHON YacTOTbl, YMHOXEHHOW Ha 2.5. 4To6bl B Ananas3oH U3MepeHuin nonanu rapmo-
HMKM NIONACTHOM YacTOThlI.

3.2.2 CneuunanbHble Mepbl Npy NPOBEAEHUN U3MEPEHUI

Heobxo4MMO NpPUHATL COOTBETCTBYHOLME Mepbl, YTOObI Ha cpeAcTBa WM3MEPEHWU He oKasbliBasiu
BNNAHMSA Takue hakTopsbl, Kak;

N3MeHeHust Temneparypsl;
MarHuTHble Nons;

aKyCTMYeCKMiA wym,

KonebaHnsa HanpsXXeHUs NUTaHus;
neTnsa 3a3emneHuns;

ANMHa coeAvHUTeNbHOro kabens;

- opvieHTauusa gatunka subpayumn.

Oco60e BHMMaHue crnefyeT yaenaTb NpaBUbHONM yCTaHOBKe AaTyvka BuGpauum n Tomy, 4To6bl cno-
€06 KpenneHua gatymka He yxyawan TOYHOCTb 3MepeHuid. Mpy NCnonb30BaHUKM faTuuka C KpenjeHnem Ha
MarHuT NOBEPXHOCTb YCTAHOBKM AaTuuka A0/KHA 6biTb COOTBETCTBYOLWMM 06pasom nogrotosneHa. Ha pu-
CyHKe 1 nokasaHbl HEKOTOpblE YacTO UCMNO/b3yeMble Ha MpakTuke (HO He oba3aTenbHble 418 NPUMEHEHUS)
cnocobbl KpenieHnsa fgaTymkos Bubpauum.

MpumeuaHne - TpeboBaHUA K yCTAHOBKE akCenepoMeTpOB, KOTOpble B GONbLUEl YacTu NpUMeHu-
Mbl TaKXe K JaTyukam CKOpOCTuW, onpejeneHsbl B [2].

PucyHok 1 — lMprMepbl yCTAHOBKM AaTunka BUGpaLM Ha Kopnycax 1 onopax noALwunnHUKoB

3.2.3 HenpepbiBHbIA U NEPUOANYECKNA KOHTPOb

OG6bIYHO B CUCTEMAX MOHUTOPUHIA KPYMHbIX U OTBETCTBEHHbIX HACOCOB MPUHSTO WMCMO/bL30BaTb MO-
CTOSIHHO YCTaHOBJ/IEHHbIE CPeACTBa M3MEPEHWA 1 NPOBOAMTL HEMPEPbLIBHbIA KOHTPOb BUGpaUun B peasb-
HOM MacluTabe BpPeMEeHMW B K/HOUEBbIX TOUKaX KOHCTPYKUuuW. Ho Ana 60MbLIMHCTBA HACOCOB MasibiX pasmMe-
POB ¥ MOLLHOCTV HEO6XOAMMOCTb B NPOBELEHUN HEMPEPbLIBHOTO KOHTPONA BUGpaLmn oTcyTcTByeT. MosiBne-
HUe ancbanaHca poTopa, YXyALeHne COCTOAHNS NOAWMNHUKOB, NU3MEHEHUE B COMPSHKEHUN KMHEMATNUYECKNX
nap 1 apyrue HeucnpaBHOCTW MOTYT C AOCTATOUYHOW HaAEXHOCTbIO GbiTb BbiSIB/IEHbI B XO4€ NEPUOANYECKUX
n3MepeHnii C NOMOLLbI0 NEPEHOCHOV annaparypbl.

HeobxoanMo UMeTb B BUAY, YTO B XO4E MEPUOAMYECKOro KOHTPO/A 3a4acTyld HEBO3MOXHO CBOEBpe-
MEHHO 06HapyXMTb GbiCTpOpa3BMBalOLLMECA NOBpPexAeHNs. Mo3ToMy B Tex Cryyasx, Korga ucnpasHoe Co-
CTOSIHME Hacoca BaXHO C TOUKM 3peHus obecrneyeHns obLLeil 6€30nacHOCTM NPOBOAUMbIX paboT, pekoMeH-
ZlyeTcs UCMo/b30BaTb HEMpPepbIBHbIA KOHTPO/Ib BUGPALMOHHOTO COCTOSIHUSI C MPUMEHEHNEM KOMMbIOTEPHOTO
aHanm3a TPeHAOB W reHepupoBaHMeM CUrHaMoB NpefynpexaeHns npu HapylieHusx B pa6ote Hacoca. Moga-
po6Has MHopmaLmsa 0 MeToAax U cpefcTBax BUGPALMOHHOTO KOHTPO/IA COCTOSIHUA npuBeseHa B [8].
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3.3 TOYKM U HanpaB/ieHUS U3MepPEeHNiA

331 O6Lwmre NonoxeHns

OCHOBHble M3MepeHnss BMGpaLMn NPOBOASAT Ha Kopnycax NOALWWUMHUKOB HAcOCOB, OObIYHO Ha UX OT-
KPbITbIX YaCTAX, K KOTOPbIM €CTb YA06HbIN foCTyn (CM. PUCYHKU 2 1 3).

CnepnyeT y6eantbcs, 4TO pe3ynbTaTbl U3MEpPEeHuii NpaBUIbHO XapaKTepusyT BUOpauuio NoaWnnHN-
KOB. He NoABEpPXeHbl BUSHWUIO MECTHbIX PE30HAHCOB W OTCYTCTBYET YCWU/IEHME BMGPALMM Ha NyTU ee pac-
NPOCTPaHEHNs OT UCTOYHUKA K AaTUMKy. PacnosioxeHne TOYEK U3MEPEHUIA U HanpaB/ieHNe oceil n3mepeHuii
BbIOMpAlOT TakuM 06pasom, 4TOObl M3MepeHHas BuGpauus B Haubosbllel cTeneHn oTpaxana guHamuye-
CKue cunbl, AelicTBYOLWME B HAacoce. Takme TOUKM 06bIMHO HaxoasaTcs B6AM3KM OCKM NOALIMMHUKOB. Mo3ToMy
U3MepeHnst 06bIYHO MPOBOAAT Ha KOPMyCe KaxAoro MoALUMMHMKA B ABYX OPTOrOHasbHbIX paguasbHbIX Ha-
npaBfieHUsIX. a Takxe B psjge ciyyaeB B OCEBOM HanpasieHun (cM. 3.3.2), Kak nokasaHo Ha pUcyHkax 2 n 3.

\%

H. Y - Touku 1 HanpaBneHus namepeHuii BU6PaLIMM B TOPU3OHTaUIbHOM U BEPTVKa/IbHOM HanpaB/ieHUsX COOTBETCTBEH-
HOW - HanmpaB/ieHne N3MepEeHNil 0CEBOI B1bpaLumn

PucyHok 2 — Touku u Hanpas/ieHnA V|3|\/|epeHvu7| rOpN30HTa/IbHOIo0 Hacoca
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1- MecTO coeAVHEHMA C MPUBOAOM (HVDKHUIA NOALLUMHUK ABUTaTENS); 2 - KOPMYC NOAWMIHUKE;
X. Y - TOUKM 1 HanpaB/ieHNs U3MepPeHnit Bubpaumy B pafnaibHOM HanpasieHun; A - Hanpas/eHne usmepeHuii ocesoi
BubpaLum

MpumeyaHune - VI3MepeHusi B TOUKe, ykasaHHOW LMpoli 2. NPOBOAAT, €CM 3Ta Touka JOCTYnHa. B npoTuBHOM
clyyae U3MepeHVsi MPOBOAAT Ha HUKHEM NOZLIMMHIKE ABUraTesns.

PucyHok 3 — TouYkv 1 HanpaBeHUs U3MepeHii BepTUKanbLHOro Hacoca

[ns HacocoB C ropu3oHTasIbHbIM PacnosIoKEHMEM Bana NpefnovTUTENbHbIMU ABNAOTCA U3MEpPEeHUs
pafuanbHOi BU6Gpauuy B ropu3oHTa/IbHOM W BEPTVKA/IbHOM HanpaeieHusx. Ecnv Ban pacnonoxeH BepTu-
KanbHO WM NOJ, HEKOTOPbLIM YI/IOM K TOPU30HTY, TO TOYUKM M HanpasfieHNs U3MEPEHUA BbIGUpatoT Takum 06-
pa3oM. 4To6bl BMOpPaUMsA AaHHOro NOALMMHUKA B HWUX Oblna mMakcumanbHa. B 6onbluMHCTBE cnyvaeB Ans
3TOro BUGpaLmMi0 N3MEPSIOT B HanpaBieHn, B KOTOPOM XeCTKOCTb MOALIVMNHWKOBOM ONOpbl MUHMMAasbHa, a
TakKke B HanpasfeHuun, NeprneHAnKYISPHOM 3TOMY Hanpas/IeHNIo.

BblbpaHHble TOUKM 1 HanpaBieHNs n3MepeHnii JOMKHbI ObiTb YKa3aHbl B MPOTOKOE N3MEPEHWA.

3.3.2 M3mepeHus oceBoii Bubpayuu

N3mepeHve oceBoli Bubpaunn pagnanbHbliX NOAWWMNHMKOB B NMpoLecce Nepuoanyeckoro KOHTPONs He
ABNAETCA OOLEeNnpUHATON npakTukoi. OB6bIYHO Takme U3MepeHus NPOBOAAT MpPU NepuoAnYecknx oCMoTpax
obopyoBaHus, a Takke B Lienax AnarHoctuposaHus. Bmecte ¢ TeMm HeMcnpaBHOCTU OTAE/bHbIX BUAOB Ner-
ye 06HapyXuTb N0 M3MEHEHUSIM UMEHHO OCeBOW BMOpaLun. B HacTosiee Bpemsi KpUTepun OLEeHKN COCTOSA-
HMA MO pe3ynbTaTam U3MEpeHuil oceBoi BMOGPaLMW YCTaHOB/IEHbI TOMIbKO AN YNOPHbLIX MOAWMMNHWKOB, Y
KOTOpbIX OceBas BMOGPaLMs KOppenMpoBaHHa C OCEBbIMU My/bCauUsaMMU, CNOCOOHbIMU NPUBECTU K MOBPEX-
[EeHWI0 TOpLUEBbIX MOBEPXHOCTEW NOAWMNNHUKOB. KpuTepuu, npuBefeHHble B Tabnmuyax A.1 n A.2. npumeHs-
10T K pagvanbHoi Bubpaumm Bcex NoALLIMMHUKOB M 0CEBOV BMOPALMM YNOPHbIX NOALIMMHUKOB.
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3.4 YCcnoBusi ycTaHOBKM Hacoca 1 pexum pa6oTbl Npu U3MepeHusx

Mpy ycTaHOBKe Hacoca BaXHO MPUHSATb Mepbl K TOMY, UTO6bl CUCTEMbI NPUCOEANHEHHbIX TPyGOnpo-
BOJOB U (PyHOAMEHT He UMENM PE30HAHCOB Ha OCHOBHbIX YacTOTax BO3OYXAEHWs, Taknx Kak nepeasi U BTO-
pasi rapMOHUKY 060POTHOI YaCTOThI, IONACTHAA YACTOTa W MP., MOCKO/IbKY Pe30HAHChI B MEXaHUYEeCKUX CUC-
Temax. CBs3aHHbIX C HACOCOM, MOTYT COMPOBOXAATbCA HELOMYCTUMO GO/bLIO BUBpauueil.

M3mepeHusi BUGpauuy NpoBOASAT Mocsie TOro, kak TeMnepartypa poTopa Hacoca W ero MoALIMMHUKOB
[locTUrNa CBOEro HOpMasibHOTo paGouero 3HauyeHus. Hacoc Ao/mkeH pa6oTaTb B 3aflaHHOM paGoyem pexu-
Me MpU HOMUHAJIbHBIX 3HAYEHMSIX NOAAYM 1 BbICOTbI BCACbIBAHUS!, @ TAKXKE MPU YacToTe BpalleHWsi poTopa B
npegenax pekomMeHayemoro pa6oyero fmanasoHa 4yacToT (CM. PUCYHOK 4).

Oco60oe BHUMaHWe cnegyeT 06paTuTh Ha BO3MOXHOCTb paboTbl HACOCA B Pa3HbIX Pabounx pexummMax.
Ecnu npegnonaraeTcs aKCMyaTpoBaTh HACOC Ha PasHbIX YacTOTax BPALLEHUS WAW C Pa3HbIMU Harpyska-
MU. U KQXAbIA U3 Takux pexumoB 6yaeT o6nafaTh AOCTATOUHOW NPOAO/MKUTENBHOCTLIO, TO U3MEpPEHUs He-
06X04MMO NPOBOANTL AJIA KAXAOT0 U3 PEXVMMOB. B KauecTBe NpeacTaBuiTe/IbHON XapakTepucTuki Bu6pauy-
OHHOTO COCTOSIHMSI Hacoca cnejyeT paccMaTpuMBaTb MaKCUMaslbHOE W3 MOJyYEHHbIX 3HadeHuii. Ecnu pe-
3ynbTaTbl U3MEPEHWI NpeanonaraeTcsi CPaBHUBATL MeXAy CO6O0i, To BaXHO, YTOObI OHU GbiNM MOMYYEHbI
[Nsi O4HOTO 1 TOrO Xe pexuma paboTbl B Npegenax 3afaHHbIX 4OMNYCKOB HA JKCM/lyaTauuoHHbIe napameTpbl
Hacoca.

5 X

X- nogava: Y1 - KOHTponvpyemsblii napameTp Bubpauuu; Y2 - Hamop; 1- gonycTuMblii pabounii gnanasoH (OPA); 2 -
npeanoyTUTeNbHbIn pabounii gnanasoH (MPA); 3 - makcumanbHas Bubpaumsa B AP[; 4 - makcumanbHas Bubpauus B
MPA; 5- Toyka ontumasibHoro Krf; 6 - tunuuHas BubpaumoHHas xapakTepucTuka Hacoca; 7 - kpuBasi Hamopa ¥ noga-
un Hacoca; 8 - Touka onTumasibHoro Krf Ha KpuBoii Hanopa 1 nojaun Hacoca

PucyHok 4 — Paboune gnana3oHbl Hacoca

B TexHUueckoli oKyMeHTaLuun, NpescTaBsieMoil U3roTOBUTENIEM HACOCa, JO/MKHbI ObITb yKa3aHbl [,0-
nyCTUMBbIA Anana3oH 1 NpeanoyTUTe bHbIA Anana3oH paboTel Hacoca (06blYHO cocTaBasAwWwmiA oT 70 % go
120 % 3HauveHus ontumasnbHoro Krf). 3a npegenamu AonycTMMOro paboyero gnana3oHa MOXeT UMeTb
MEeCTO MOoBbILLEHHas Bubpauus Hacoca, YTo AOoNYyCTUMO ANs He6GonbLIMX NepuoAoB BpemeHu. Ecnum xe no-
BblLWeHHass BMOpauusi HabnwgaeTcs B TeYeHWe [/IMTEeNbHOr0 BPEMEHMW, TO OHa CnocoGHa MPUBECTM K Mo-

6
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BPEXAEHUSAM UK NPeXAeBpeMEHHOMY U3HOCY 3/1EMEHTOB KOHCTPYKLMM Hacoca.

Ec/nu nofiyueHHoe B pesy/ibTaTe U3MEpPEeHUs 3HaueHne KOHTPOIMPYEeMOro napameTpa Buépaumn npe-
BblllaeT 3HaueHue NPUEeMOYHOTO KPUTEPWS, HO MPU 3TOM €CTb OCHOBaHWS Monarath, YTO CYLLIECTBEHHBbIi
BKNaf B pe3y/nbTaT BHeceH Bubpauueii, HaBeAeHHO CTOPOHHWMU WUCTOUYHMKAMK, TO M3MEpeHus cregyeT
NOBTOPUTL NPY OCTAHOB/IEHHOM HAcOCe, YTO6bl OLEeHUTbL A0/ 3TOro BKNaga. Ecnn BuGpaums Ha OCTaHoB-
NIEHHOM Hacoce npeBbllWaeT 25 % 3HauyeHusi, NoyYeHHoro ANs paboTalolWero Hacoca, TO 3TO MOXET Mo-
Tpe6oBaTb BHECEHUSI B pPe3y/bTaTbl M3MEPEHWii, MosiyyaembiX B MPOLECCe KOHTPOSS BUOPALMOHHOIMO CO-
CTOSIHMA HAacoca, COOTBETCTBYHOLMX NOMPAaBOK.

4 Kputepumn oueHKn

4.1 O6uune NooXxeHns

B N'OCT MCO 10816-1 ycTaHOB/EHbl ABa 06X KPUTEPUS OLEHKM BUMOPALMOHHOIO COCTOSHUSA Ma-
LUMH PasfINYHbIX KNaccoB MO W3MEPEHWAM Ha HeBpallaloLMXCAa 4YacTax: A8 UHTEerpasibHOro napametpa
BMGpaLMy B LUMPOKOW NOsioce 4acToT W ANA M3MEHEHU 3TOro nmapameTpa 6e30THOCUMTENbHO K Hanpasne-
HUIO U3MEHEHUIA (B 6O/bLUYIO UM MEHBLLYK CTOPOHY).

B HacTosilleM cTaHfapTe AaHHble KpUTepun NPUMEHSIIOT AN U3MEPEHWI B YCTAHOBUBLLMXCA PEXU-
Max paboTbl C HOMUHa/IbHbIMM YacTOTamMu BpalleHuss U Harpyskamu. OHWM He npeAHasHayeHbl AN npume-
HEeHVS B MHbIX pexunmax paboTbl, B YHAaCTHOCTW, B NEPEXOAHbIX pexumax (B npouecce pasroHa, Bblbera, npu
NpoXoxaeHuy obnacTeii pe3oHaHca), B KOTOPbIX MOryT Hab/loAaTbCs MOBbIWEHHbIE 3HAYEHUS BUGpauuu.
Tem He MeHee, BMOpauus B TaKux NepexoHbiX pexumax Takke fo/mKHa 6biTb NPefMeToM KOHTPO/SA, YTo6bI
He [0MyCTUTb CONMPUKOCHOBEHWI BpallatolmMXcst M HEMOABWXKHbLIX YacTeil Hacoca. PekomeHAyeTcsi, Y4ToObI
MakcuMasibHas Bubpauus noAwunnHuka (M MakcumansHas subpauusa sana - CM. NpunoxeHue B) npu pa-
60Te Hacoca B NepexofHbIX pexnmax He npesbillana BepxHeli rpaHnLbl 30Hbl C (M. pasgen 5).

4.2 KpnTepuu Bubpauuy KopnycoB NoAWUNHUKOB

4.2.1 Kputepuii 1 (ans abCONOTHOrO 3HAYEHUSA KOHTPO/IMPYEMOro napaMeTpa)

[aHHbIi KpUTEpUiA cBA3aH C onpefeneHnem rpaHul Ans abconTHOro 3HadeHus napameTtpa Bubpa-
LMW 13 yCnoBusi fONYCTUMbIX AUHAMUYECKUX HArpy3oK Ha MOAWMNHMKMA U AONYCTUMOW BMOpauuun, nepepga-
BAeMOI Ha OMOPHYI KOHCTPYKUMIO U dyHAaMEHT. MakcvmMasibHOe 3HauyeHne KOHTPOMpyemoro napameTpa,
Nnosly4eHHOE MO U3MEPEHUAM Ha KaxAoMm MOAWWUMHUKE, CpaBHMBAKOT C rpaHuuaMmn 30H BUOGpaLMOHHOIO COo-
cTosHUA (cM. 5.2). 'paHuubl 30H BUOPALMOHHOTO COCTOSAHWS, YCTAHOB/IEHHbIE HA OCHOBE 0606LLEHNST MEeX-
[yHapoAHOro onbiTa aKcnayatauumn Hacocos, NpusefeHsl B Tabnuuax A.1 nA.2 (npunoxeHve A).

4.2.2 Kputepuii 2 (N5 U3MEHEHUSA 3HAYEHUSA KOHTPOZIMPYEMOTO napameTpa)

[JaHHbI KpUTepuii OCHOBAH Ha CpaBHEHUW W3MEHeHWs KOHTPO/AMpyemoro napameTpa Bubpaumu oT-
HOCUTENbHO MpeABapuTelbHO YCTAHOB/IEHHOrO OMOPHOrO 3HayYeHWs. 3HauuTesnlbHOoe M3MeHeHue Bubpauuu
NOALLMMHUKOBOV OMOPbI MOXeT noTpeboBaTb NMPUHATUA COOTBETCTBYIOLMUX Mep Jaxe B c/yyae, Korga rpa-
Huua 30Hbl C (cM. Tabnmupl Al 1 A.2) ewe He AOCTUTHYTA. Takne U3MEHEHUs MOryT GbiTb GbICTPLIMU UK
NOCTEMNEeHHO HapacTaloLWM1 BO BPEMEHM U YKa3blBalOT HA Hannyne NoBpexaeHus, npubanxalroLwmiica otkas
Unn gpyrue oTkNOHeHUs B paboTe Hacoca. Kputepuii 2 npyMeHsAIoT ANS pe3ynbTaToB U3MEpPEeHUii B ycTaHo-
BMBLUEMCS pexume paboTbl, KOTOPbIV NpegycmaTpuBaeT BO3MOXHbIE KofiebaHus akcnsyaTalMoHHbIX napa-
MeTpoB B npefenax 3afjaHHbiX [ONYCKOB. VI3MepeHns J0/MKHbl 6bITb NOMYyYEHbl NPU HEM3MEHHOM MOMOXe-
HVUX 1 OpUeHTauMn faT4yMKoB BUGpaumn.

CyuiecTBeHHble M3MeHeHus Bubpauun (He3aBUCHMO OT ee YPOBHSA) AO/DKHbI cTaTb NpeAmMeToM aHa-
/in3a. MO3BOMAKOLLEro NpefoTBpaTNTb BO3MOXHOE MOSB/IEHME ONacHbIX COCTOSHWI Hacoca. Ecnn nameHe-
HMA KOHTPOMMPYEMOro napameTpa Bubpauum coctaBnsaoT 6onee 25 % BepxHeli rpaHuLbl 30HbI B (cM. Tab-
vyl Al n A2), TO TakMe U3MEHeHUs creflyeT paccMaTpuBaTtbh Kak 3HauuTesibHble (He3aBWCMMO OT Ha-
npaBfeHNs U3MEHEHWUI - B CTOPOHY pocTa MW y6biBaHWA Bubpauun), 0CO6EHHO eCnn OHW HOCAT BHe3an-
HbIii XapakTep. ANnA BbIABNEHUS NPUYUH Taknx U3MeHeHui (gucbanaHc, kaBuTauus, NOBPEXAEeHUs NoALwun-
HMKa 1 Mp.) 1 onpeAeneHns HeobXoAMMbIX KOPPEKTUPYIOLWNX AeiicTBUlA cnegyeT obpatuTbCs K AMarHocTy-
Yyeckum npouegypam, HanpuMmep, ¢ UCnosib3oBaHnem 6bICTPOro NpeobpasosaHus dypoe.

4.3 OueHka BMOPALMOHHOIO COCTOSSHMSA HAa OCHOBE BEKTOPHOrO mpeacTaBneHus nHdop-
Maymm

OueHKkN, paccMaTpuBaeMble B HACTOSILLEM CTaHAapTe, OrpaHnyeHbl UCMNOb30BaHMEM LUIMPOKONOOC-

HoOVi BMGpauum 6e3 yyeTa 4acTOTHbIX COCTaBASIOWMUX AN (ha30BbIX COOTHOLLEHWA. BO MHOrMX cryvasx 370
COOTBETCTBYET TPEOGOBAHMSAM UCMLITAHUA NPW NPUEMKO NMPOAYKLMMU W 3KCMyaTauMoHHOr0 KOHTPos. OaHako
7
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ONA [ONTOBPEMEHHOrO KOHTPONSA WM ANArHOCTMPOBaHWA XenateflbHO UCNoNb30BaTb MHGOPMaLMI0 O Co-
CTaBnALWMX BMOPaLMM B BEKTOPHOU (hopme A5 06HApyXeHns u naeHTudukauun n3mMeHeHuii B AuHamu-
4YecKOM COCTOSIHMM Hacoca. Takue U3MeHeHWsl MOryT OCTaTbCs HeOOHapYXXeHHbIMW MPU UCNOMb30BaHUN pe-
3yNbTaToOB N3MepeHUi TONTbKO LWMpOKononocHol Bnbpaumm [cm. TOCT NCO 10816-1 (mpunoxeHue D)].

AHaNIM3 COOTHOLUEHUIA MeXAY OTAENbHbIMU YAaCTOTHLIMU COCTaBAAIOLWMMUN U UX ha3amyn HaXoauT Bce
60/bllee NPUMEHEHME B CUCTEMax KOHTPONSA COCTOAHMA U AMarHocTukn. OfHako KpuTepuu oueHKu Bubpa-
LIMOHHOTO COCTOSIHUS Ha OCHOBE M3MEHEHMWS BEKTOPHbLIX COCTABMALIMUX B HACTOALWEM CTaHAapTe He pac-
cmartpuBatoTcs.

5 FpaHmu,u 30H COCTOAHUA U pPeXUMbl pa60TbI npm akcnayatauMoHHOM
KOHTPO/E N NPUEMOYHbLIX UCNbITAHNAX

51 O6Lmne NoNoxXeHns

['paHnLpbl 30H COCTOSAHNSA, YCTaHOBMNEHHbIE B 5.2. onpeAeneHbl 415 OLEeHKU BUOPaLVOHHOrO COCTOSAHNS
Hacoca v NPUHATUA peLleHniA 0 He0b6XoANMbIX AEWCTBMAX B KOHKPETHON cutyauum.

3HayeHus rpaHnL, 30H (CM. NpUAoXeHusa A 1 B) MOryT CNyXuTb XOPOLUMM OPUEHTUPOM MpPU OLEHKE
BMOpAaLMOHHOrO COCTOSIHUS Hacoca, NO3BOMSAKWMM M3bexarb Kak 3aBblleHHbIX TpeboBaHuii K BUbpauum
Hacoca, Tak U He060CHOBaHHbIX 3aTpaTt Ha ee CHMxeHne. OgHako BO3MOXHbI CUTyaLun, Korga ocobeHHoCTH
KOHCTPYKLMM UM OMbIT 3KCNyaTaluuy Hacoca AaHHOro Tuna TpebyeT yCTaHOBNEHUSA UHbIX (6onee BbICOKMX
nnn 6onee HW3KUX) rpaHunL, 30H BUOPALMOHHOIO COCTOAHNA. OBbIYHO B TakMX Clyvasix TpebyeTcs npuBecTun
060CHOBaHNE M3MEHEHUS TpaHUL, 30H COCTOSIHUA W. B YACTHOCTW, NOATBEPXAEHUSA TOro, YTO yBesMyeHue
rpaHuLbl 4ONYCTUMOIO YPOBHS BMOGpaUun He NpuBeaeT K CHUXEHUI0 6e30NacHOCTU aKcnayaTaunm Hacoca.

B cooTBETCTBUM C HACTOALMM CTaHAAPTOM HAcOChl NOAPAa3AenAloT Ha [iBE KaTeropum:

a) KkaTeropus | BknoyaeT B ce6s1 HacoChl C MOBbILEHHLIMU NOKa3aTeNnsiMu HaJeXHOCTU, FOTOBHO-
CTU 1 6e30nacHOCTU (Hanpumep, Hacocbl AN MepeKkaynBaHWs TOKCUYHBIX M OMACHBIX XWAKOCTEW; Hacochl,
npUMeHsieMble Ha OTBETCTBEHHbIX HETAHbIX, ra30BbIX U XUMUYECKUX MPOU3BOACTBAX, HA aTOMHbIX Un Te-
NI0BbIX CTAHUMSAX);

b) KaTeropus |l BkioyaeT B cebs Hacochbl, NPUMeHsAEMble B OOLLETEXHUYECKMX LeNAX U Ha MeHee
onacHbIX NPOM3BOACTBAaX (Hanpumep, Hacochbl AN NepekavynBaHs HEONACHbIX XUAKOCTENR).

MpumeuvaHne - Hacocbl ¢ BepTMKa/ibHbIM nogBecoM (Hacockl V1 - V7 no knaccucpumkauum [10]) ¢
yacToTon BpaweHus cebiwe 600 MUH 06bIYHO OTHOCAT K kaTeropun .

MpepenbHO AonNycTMMble 3HAYEHWS KOHTPOMPYEMOro napameTtpa BuGpauvn 3aBUCAT OT KaTeropuu
Hacoca. Mo3aToMy OTHeceHWe Hacoca K TOl WX WHOWM KaTeropum A0/XHO 6bITb NPeAMeTOM cornalleHust me-
XAy NOCTaBLUUKOM ¥ NoTpebuTenem.

5.2 30HblI BUGPALMOHHOTO COCTOSAHUSA

YcTaHoBNEHbI cneaytoLwme 30Hbl BUOPaLMOHHOTO COCTOSHUSA.

30Ha A - B 3Ty 30Hy nonagaeT, Kak npasuio, BU6pauus HOBbIX HACOCOB, BBOAMMbIX B 3KCMIyaTauuio.

30Ha B - Hacochbl, BU6paLms KOTOpbIX NonagaeT B 3Ty 30HY, OObIYHO CUMTAKOT NPUrOA4HbIMU ANS 3KC-
nayatauuy 6e3 orpaHnyeHns CPOKOB.

30Ha C - Hacochkl, BU6pauusa KOTOpbIX nonagaeTt B 3Ty 30HY, 06bIYHO CUMTAIOT HENPUTOAHLIMU AN
ANUTeNbHOW HenpepbiBHOW paboTbl. O6bIYHO AONYCKAT (PYHKLMOHNPOBAHMNE Taknx HACOCOB OrPaHNYEHHbIN
nepuog BpeMeHU, Nnoka He NOABMTCA BO3MOXHOCTb NPOBEAEHUS BOCCTAHOBUTE/IbHbLIX MEPONPUATUIA.

30Ha D - ypoBHM BMGpauuy B AaHHOM 30He 06bLIYHO paccMaTpuBatloT Kak CMOCOGHble BbI3biBaTb
cepbesHble MOBPEeXeHNsA Hacoca.

5.3 paHuLubl 30H BU6PALLMOHHOIO COCTOAHMUSA

3HauveHns rpaHuy, 30H BMOPALMOHHOTO COCTOSHWA, NPUWBEAEHHbIE B MPUNOXEHUN A. NPUMEHSAIOT K
MakcuMasnbHbIM (N0 BCEM MOALWMMNHMKAM U Hanpas/eHUsIM WU3MepeHwuil) cpefHekBaApaTUyHbIM 3HAYEHUAM
CKOPOCTU LLUMPOKOMNOSIOCHON BMGpaLuK, a B c/lydae NPUeMOYHbIX UCNbITAHUA - Takke K amnanTyge cKopocTu
Ha 060pOTHOI M nonacTHoli Yactotax (cM. Tabnuuy A.1). NS HW3KOCKOPOCTHbLIX HACOCOB AOMO/IHUTE/NLHO
MCMONb3YIOT rPaHnLibl 30H, ONpejerneHHble AN pasmaxa NnepemelleHns Ha NOSI0BUHHONM, NepBoli v BTOPON
rapMoHMKax 060pOTHOW YacToThl (CM. Tabnuuy A.2).

Ecnu gna Hacoca NpUMEHSAOT KpuTepun oueHku no tabnmuam Al u A.2 Ha OCHOBE M3MepeHWUid kak
CKOpOCTU, TaK 1 NepemMeLLeHuns, To B ka4yecTBe 06l el OLeHKM BUOPaLMOHHOIO COCTOAHUSA BbIOMPAIOT OLLEHKY
no KpUTepwio, KOTOPbI ycTaHaBnMBaeT 60/1ee XeCcTkMe orpaHnyeHmnst Ha OyHKLMOHMPOBaHMe.
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IpaHnLpbl 30H COCTOAHUSA, NpuBeAeHHble B Tabnuuax A.l n A.2. NPUMEHSIOT B OTHOLIEHUN paavab-
HOW BMGpaL M BCex MOALLMMHMKOB, & TakkKe K 0CeBOIN BUbpaLum yNnopHbIX NOAWMNNHMKOB (cM. 3.3.2).

5.4 Pexvm paboTbl Npy KOHTPO/IE Ha MecTe 3Kcnayatauuu

30HbI BUGPALMOHHOTO COCTOSHMA Mo 5.2 onpejeneHsl A5 yCTAHOB/IEHHOTO Hacoca, paboTatoLlero B
YCTaHOBVBLUEMCS PEXMME Ha HOMWHAJIbHOW YacToTe BpalleHWs C HOMUHAJIbHOWN Harpy3Koi.

55 Pexum paboTbl NPy NPUEMOYHBIXUCTbITAHNAX

5.5.1 O6uwue nonoxeHus

YcnoBus NpYeMOoYHbIX UCMbITaHWI, Ha KOTOpble pacrnpoCcTpaHAeTcs HacTOoAWMIA cTaHAapT, Takue Kak
MecCTO UX NpoBejeHus, 06bEM U cofepXaHue, a TaKkke HeobX0AMMOCTb UX NPOBEAEHUS [O/MKHbI ObITb OM-
pefesnieHbl cornawleHneM Mexay 3avHTepecoBaHHbIMU CTOPOHaMU.

MprBeAEeHHbIE HUXE peKoMeHAauun B OTHOLUEHWW MPUOMOYHBIX MUCMbITAHWA NPUMEHSAIOT B CyYasx,
Korfa HUKakvx Apyrux ycnoBuii 3auHTepecoBaHHbIMW CTOPOHAMUN He YCTaHOBIEHO.

5.5.2 3aBofCKMe ncnblTaHnsa

Brbpaunsa HOBOro Hacoca, noflyyeHHas no pesynbTaTtaMm WUCMbITaHW Ha CTeHAe, 06bIYHO A0/MKHA Co-
0TBETCTBOBATL 30He B (cM. Tabnvuy A.1, ecnn yCroBUSAMMN UCMbITAHWIA He onpeAeneHo Hoe) B A0NyCTVMOM
paboyem AvanasoHe. pu HEBbLINOIHEHUN AAHHOTO YC/0BUA NPOBOAAT AOMOSHUTESNbHbIE M3MepeHusa (Ha-
npumep. BMN®-aHanuns) A4ns onpegeneHnsa NpUUVH NOBbILEHHOR BUOPpaLM.

YacTo MpuyunHOl MNOBbILWEHHON BMOpauMn SABASETCA CAUWKOM 6/M3Koe pacnofioXeHWe K Hacocy
[ApoccenbHON 3acnoHKW, YTO Bbi3blBAeT konebaHus Tpyb6onpoBoga, koprnyca Hacoca W NOZALLIMMHUKOBBLIX
onop.

5.5.3 McnbiTaHua Ha mecTe akcnayaTtauum

[aHHble ucnbiTaHUA NPOBOAAT ANA HAcoca, YCTAHOB/IEHHOIO Ha MecTe NPUMeHEHUs.

OG6bIYHO B Ka4ecTBe npefesibHO A40NYyCTUMOrO 3Ha4YeHUss KOHTPOIMPYEMOro napameTpa Bubpaumm npu
paboTe Hacoca B NpeAnovtTuTesIbHOM paboyemM AuanasoHe NpUHUMAlOT rpaHuLy Mexay 3oHamu A v B. Mpu
n3MepeHnax B AoNyCTMOM pabouem Avana3oHe MOXeT HabMAaTbCa NOBbILEeHHAs BMOpauus, HO U B 3TOM
c/lydyae pekomeHayeTcs, YTo6bl OHa He BbIxoAuna 3a npefensl 30Hbl B (cm. Tabnuuy A.1).

6 lMoporoBble ypoBHU Bubpayunm

6.1 O6LWwune NosoxeHns

MonyyeHHoe B pe3ynbTaTe U3MEPEHU B yCTaHOBMBLUEMCA pexume paboTbl 3HAYEHUEe KOHTponupye-
MOro napameTpa 06bl4HO CPaBHMBAKOT C MOPOrOBLIMY 3HAYEHVUAMYW, ONpesensoWMMN orpaHNnyeHns Ha aKc-
nayartauuio Hacoca. 9T orpaHnyeHus nmetot popmbl MPEAYNPEXAEHNA n OCTAHOBA.

JlocTmkeHne KOHTpONVpyeMbIM MapameTpoM BuGpauMum WM  W3MEHeHUs BuOpauMu  ypOBHSA
NMPEAYNPEXAEHWE cBueTenscTByeT O TOM. YTO HACOC HYXAaeTca B MpOoBeAeHUN BOCCTAHOBUTE/IbHbIX
paboT. Kak npasuno, npu goctmxeHun yposHa MPEAYMNPEXAEHWE ponyckaeTca pab6oTa Hacoca B Teue-
HVWe HeKOTOpPOro mepuoga BPeMeHW, Nnoka NPoBOAAT WUCCNeAOBaHWA NPUYMH M3MEHEHUs Bubpauun u onpe-
[ensoT KOMNIEKC BOCCTAHOBUTEIbHbLIX MEPONPUATHIA.

JocTxeHne KOHTponMpyeMbiM napameTpom Bubpauumn yposHs OCTAHOB cBugeTenscTByeT 0 TOM,
4YTO pfdanbHeliwas paboTa Hacoca MOXeT MpUMBECTM K ee noBpexaeHuio. [pu npeBbIleHWN YPOBHSA
OCTAHOB cnegyeTt NpvHATL He3amenMTe lbHble Mepbl MO CHUXEHUI0 BUGpauumn nam oCTaHoBUTb HAcoc.

[na pasHbiX TOYeK M3MepeHuii MOryT ObiTb YCTaHOB/IEHbI Pa3Hble MOPOroBble YPOBHMW, YTO OTpaxaeT
pasnunune B XeCTKOCTN ONop U B ANHAMMNYECKUX Harpyskax Ha HuX.

6.2 3apaHue yposHeili MPEAYMPEXAEHNA

Yposuu MPEAYMNPEXOEHUA MoryT MeHSATbCS OT Hacoca K Hacocy. O6bIYHO 3TOT YpOBEHb yCTaHaB-
NMBAOT OTHOCWUTENIbHO HEKOTOporo 6a30BOro 3HauyeHus (6a30BOI NMHWMKM), onpefensemMoro Ans 3ajaHHoiN
TOUKM W Hanpas/eHWsa N3MEPEHW NO ONbITY 3KCNyaTauunm KOHKPETHOro Hacoca.

PekomeHgyeTca yctaHaBnmBaTb ypoBeHb MPEAYMNPEXAEHWE Bbilwe 6a30Boil nnHumn Ha 25 % 3Ha-
yeHust rpaHuubl 30H B u C. Ecnn 6a3oBoe 3HauveHue mano, To yposeHb MPEAYMNPEXAEHWE MoxeT Haxo-
OUTbCA HUXe 30HbI C.

Ecnn 6a3oBas nMHUA He onpefefieHa, HanpuMmep 4718 HOBbIX HACOCOB, TO HauyaslbHYH YCTaHOBKY
yposHA MPEAYNPEXAEHWME cnepyeT npoBoAUTbL UCXOASA U3 OMNbiTa 3KCnayatauum aHanormyHbIX HacocoB
MAN OTHOCUTE/IbHO COr/lacoOBAHHOTO NpuUemMIemMoro 3HauveHus. CrnycTa HekoTopoe Bpems No HabniogeHUsM
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3a BMbOpauveil Hacoca cnegyeT yCTaHOBWTb MOCTOSIHHYIO 6a30BYl0 NIMHUIO W COOTBETCTBYIOLMM 06pasom
ckoppekTuposaTtb yposeHb MPEAYMNMPEXAEHUNE.

PekomeHgyeTcs, uTobbl ypoBeHs MPEAYMNPEXIEHWE He npeBbiwan BEPXHIOKW rpaHuLy 30Hbl B 60-
nee yem B 1,25 pasa.

M3meHeHne 6a30BOl NUHUKU {Hanpumep, BCNEACTBME KanMTa/bHOr0 pemMoHTa Hacoca) MOXeT noTpe-
60BaTb COOTBETCTBYIOLLErO N3MeHeHus ypoBHa MPEAYMNPEXAEHUE (cm. npumep B npunoxeHun C).

6.3 3apaHune ypoBHeit OCTAHOBA

YpoBeHb OCTAHOB 06bI4HO CBSI3bIBAIOT C COXPAHEHMEM MEXaHWYEeCKOW LienocT Hacoca, KoTopasi, B
CBOI o4yepefb, OnpeAenseTca ero KOHCTPYKTUBHbIMU OCOBEHHOCTAMM, OTPaXaloLWMn CnocobHOCTb NPOTU-
BOCTOSITb AEMCTBMIO aHOMaslbHbIX AMHaMuyeckmux cui. MNoatomy ypoBeHb OCTAHOB, kak npaswio, 6yaet
OOHUM Y TEM Xe ANA HACOCOB aHANOMMUYHbIX KOHCTPYKLUIA, U B TO Xe BpeMs OH He ByfeT cBA3aH c 6a30BOiA
TMHWEN.

BcneactBre MHOroo6pasvsi KOHCTPYKLMIA HAacoCOB He MpefcTaBnseTcs BO3MOXHbIM AaTb YHUBEpP-
casibHOe pYyKOBOACTBO MO 3agaHuio ypoBHs OCTAHOB. O6biyHO ypoBeHb OCTAHOB ycTtaHaBnvMBawT B
npegenax 304 C unu D; npn 3TOM pekoMeHAyeTcs, UTobbl OH He npeBbilwan 6osee yem B 1.25 pas rpaHuuy
30H C nD.
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MpunoxeHne A
(o6s3aTenbHoe)

paHuLbl 30H COCTOAHUA ANS BI/I6paLI,VII/I Ha HeBpauwalnwmnxca 4actax

3HaueHus, npusefeHHble B Tabnmuax A.1 1 A.2, NPUMEHSIOT AN CONOCTaB/IEHNS C HAMU pe3ynbTaToB U3Mepe-
HUI pagvanbHoOV BUGpaLWK BCeX MOALUMMHMKOB, NOALWMMHUKOBBLIX OMOP M NOALMMHUKOBBLIX KOPMYCOB, a Takke 0CeBoi
BMOpaLMM YMOPHbIX NOALLVMHUKOB, MOJyYEHHbIX NpM paboTe Hacoca B yCTaHOBKBLLEMCS! PeXVMe Ha HOMUHaTbHO vac-
TOTe BpalLeHus 1am B Npefenax 3afaHHoro AvanasoHa YacToT BpalleHns 6e30THOCHUTENbHO K XEeCTKOCTW onopbl 1 opu-
eHTauun Hacoca (CM. npuioxeHue D). VX He MPUMEHSIIOT B OTHOLLEHUM BUGpaLMK B NEPEXOAHOM pexume (Hanpumep,
npW M3MEHEHUM YacTOTbl BpalleHUs WK Harpyskv). B Ta6numue A.1. npuBefeHbl 30HbI BUGPALIMOHHOTO COCTOSIHUA AN
n3MepeHuin CKOpocTK, a B Tabnmue A2 - A58 usmepeHnii nepeMeLLleHns (HU3KOCKOPOCTHbIX HACOCOB).

B cnyyae oHOBPEMEHHOTO NPVYMEHEHVSI KPUTEPUEB OLIEHKU COCTOSIHMA MO CKOPOCTW W NepeMelleHunto onpese-
NAT Be 30Hbl COCTOSAHUA CPaBHEHMEM pe3yNbTaToB W3MEepeHUli CO 3HaYeHUsIMU, NpuBefeHHbIMM B Tabamuax Al u
A.2. nocne Yero 13 HUX OCTaB/IAIOT Ty. YTO HaslaraeT 60Jiee XecTkne orpaHNyYeHns Ha thyHKLIMOHVPOBaHWe.

B psfe cnyvaeB s Hacoca MM OMnopbl CreLnabHOro HasHaveHus, Ana 0cobbix PexMMoB paboTbl Hacoca, a
TaKxe /19 HAcoCOB (MM Ero 3/IEMEHTOB) 0CO60Ii KOHCTPYKLMM MOXET NoTpe6oBaTbCA NPUMEHEHVE APYrnX rpaHuL, 30H
cocTosiHuA (6oee BbICOKVMX WM Gonee HU3KUX). Takue cnyyau [O/MKHbI GbiTb NPeAMETOM COrflacoBaHUs Mexgy no-
CTaBLLMKOM 1 NoTpebutenem.

B Hacocax, HaxoAALMXcs B pe3epBe, MOryT, TeM He MeHee, BO3HMKaTb MOBPeX/AeHNs (0CO6EHHO 3TO XxapaKTepHO
ANS NOALUMIMHMKOB KaueHwst), 06ycnoBeHHble Bubpaumein oT paboTalowmx No coCceACcTBY MalUMH. 3HaueHus, YyCTaHOoB-
NeHHble HaCTOSALMM CTaHAaPTOM, NPYMEHVMbI TOIbKO K BUGpaLun, Npon3BoAVMOIli caMum paboTatowmmM HacocoMm. Mpu
KOHTPONe BMOpaLMN HAcOCOB, HaxOAALIMXCA B pe3epse, npefesibHO AOMYyCTUMbIE 3HAYEHUSI KOHTPOAUPYEeMOro napa-
meTpa Bnbpauumn AoKHbI ObiTb CYLLECTBEHHO HKE. [laHHbIi BU KOHTPO/A B HACTOSLLEM CTaHJapTe He paccMaTpyiBa-
eTcs.

Ta6nuuya A.l - [paHuubl 30H BUGPALMOHHOMO COCTOSIHWS A1 CPEAHEKBAAPATUUHOTO 3HAYEHNSt CKOPOCTM BUGpa-
LM Ha HEBPALLAIOLLIMXCS HaCTSIX HACOCOB MOLLHOCTBIO CBbile 1 KBT ¢ 4Mc/ioM fionacTeii 6osiee AByx

3oHa Xapakrepuctuka 30Hbl (M. 5.2) CpepgHekBaapaTnyHoe 3HaYeHne CKopocTu, Mm/c
Kareropusa | * Kareropus II
He 6onee  Csblwe 200 He 6onee  Csbiwe 200
200 kBT KBT 200 kBT KBT
A Bnbpauus HOBbIX HACOCOB B NPeAnoYTUTEIbHOM < 25 £ 35 < 3.2 242
pabouem ananasoHe
B Bubpauus B gonyctumomMm paboyem AuanasoHe, £ 40 < 5.0 < 51 £ 61
[onycKkawlwas HeorpaHMyeHHoe MpuMeHeHne
Hacoca
C Bubpauus, fonyckatolias NnpuMeHeHne orpaHu- < 6.6 < 76 £ 85 <95
YeHHoe Bpems
D Bunbpauus, cBsi3aHHas € BbICOKMM PUCKOM Mo- >6.6 >7.6 >8.5 >9.5
BpexaeHuni
MakcumanbHbliii yposeHb MPEAYMNPEXAEHNA 5.0 6.3 6.4 7.6
(Ha 25 % BblILe BEpXHE rpaHuMLbl 30HbI B) H
MakcumanbHblii ypoBeHs OCTAHOBA 8.3 9.5 10.6 11.9
(Ha 25 % BblilEe BEpXHEN rpaHuLbl 30HbI C)b>
MpuemMoyHble UCMbITaHUA Ha MecTe 3KC- nePa < 25 < 35 < 32 £ 4.2
nayaraunn apa < 34 < 44 2 4.2 < 52
lNpremoyHble 3aBOACKNE VCTIbITAHNSA NP4 £ 33 < 43 2 4.2 < 52
AP4 2 40 < 50 <51 < 6.1

MpremouHble ncnbiTaHns B NpeanoYTUTENIbHOM paboyem
AvanasoHe (cM. 3.4) oNsi cocTaBNALWMX 060POTHO U
nonactHoi yactoTd

" OnpepfeneHne kareropumn Hacoca - no 5.1.

b PekomeHayeMble 3HayeHusl. Bo nsbexaHve noxHbix curHanos MPEAYNPEXAEHVA n OCTAHOBA Bunbpaumst
[0/KHa NpeBbILWATh YKa3aHHble 3Ha4YeHUs B TedeHue npubansmtensHo 10 c.

d Mpy NPMEMOYHbLIX UCMbITAHWAX B Npeaenax AonyCcTUMOro paboyero gnmanasoHa, HO BHe NpeanoyTUTenbsHoro pabo-
yero AuanasoHa BMGpaums Ha 060POTHONM M NONACTHOM YacToTe MOXET OblTb HECKOMbKO Bbille (MPMGAM3UTENbHO B
1.3 pa3a).
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Ta6nuua A.2- [paH/Lbl 30H BUOPALIMOHHOTO COCTOSIHMA A1 pa3Maxa nepeMeLleHnst NOMOBUHHOW, NepBoii 1
BTOPOV rapMOHMK 060POTHOM 4acTOTbl BUOPALIMM Ha HeBpaLLAIOLLMXCA YaCTAX HACOCOB C HOMUHASIbHON YacToToW Bpa-
weHna meHee 600 MuH'L

3oHa XapakrepucTuka 30Hbl (CM. 5.2) Pa3max nepemeLleHunsi, MKM
A Bubpaumnsa HOBbIX HacoOCOB B MpefnoyTuTesbHOM paboyem < 50
fAnanasoHe
B Bubpauusa B gonyctumom pabouem AuanasoHe, gonyckatoLias < 80
HeorpaHu4eHHoe nprYMeHeHne Hacoca
C Bubpauus, fonyckatowas npuMeHeHne orpaHnyeHHoe BpemMst < 130
D Bunbpauus, cBA3aHHas C BbICOKMM PUCKOM MOBpeEXAeHWIA > 130
MakcumasbHbii ypoeHb MPEAYMPEXAEHNA 100
(Ha 25 % BblLLe BepXHeii rpaHnLbl 30HbI B)
MaxkcumasbHbIi ypoBeHb OCTAHOBA 160
(Ha 25 % BblILLe BepxHeit rpaHnLbl 30HbI C) *
MpremouHble NCMbITaHNA Ha MECTe 3KCnayaTauum nea < 50
arPAo £ 65
lMpuemouHble 3aBOCKNE UCMbITaHUA nea £ 65
arPa < 80

* PekomeHAyeMmble 3HayeHus. Bo n3bexaHue noxHbix curdanos MPEAYMPEXAEHUA n OCTAHOBA Bubpaums
[O/KHa MpeBbIWAaTh yka3aHHble 3HaYeHus B TedeHune npnbnusntensHo 10 c.

12



FOCT P 55265.7—2012

MpunoxeHne B
(pexomeHgyemoe)

KpuTtepnu oueHKn COCTOSSHUIM AN OTHOCUMTENbHON BUGpaLum Bana gMHaMMyYecknx HacocoB ¢
NOAWMNMNHUKAMUN CKOMIbXEHMUA

B.1 M3mepeHunsa Bubpauun Bana

M3mepeHus Bubpauum Bana MOryT WCMONb30BATbCA AN BbISBEHWSI KOHTaKTa Mexzy Bpalialowmmucs u cra-
LIMOHapHbIMK YacTsiMM Hacoca. O6LLMe pekoMeHAaLMK No NPOBEAEHNIO U3MEPEHWIA BUGpauumn Bana npmBegeHsl B FOCT
NCO 7919-1. Takue M3MepeHUss MOryT faTb CYLLECTBEHHYIO AOMNOMHUTENbHYI MHDOPMAaUMIO K M3MEPEHUSM Ha nog-
LUMMHUKOBBIX onopax. lMpu 3TOM Heo6XoAMMO MOHWMATb, YTO He CyLLeCTBYeT MPOCTOro crocoba cBA3aTb BMOpaLuo
NoALIMMHWKOBON onopbl ¢ BUbpauuei Bana n HaobopoT. [aHHble, NpuBegeHHbIe B Tabnvue B.1. oTHocATCS K BUGpaumm
Ba/la rOPU30HTA/ILHOTO Hacoca C rMAPOAVHAMUYECKUMI NOALMIMHMKAMN C MaCcNsiHOM cMaskoii. HacTosee npunoxexne
He pacnpocTpaHseTCs Ha HacoChbl C BEPTUKaSIbHBIM PAcnoioKeHWEM Basia U Ha NOALIMMHMKM, CMa3ka KOTopbIX obecne-
ynBaeTCs nepekavBaemMon XnaKoCTbIo.

CpefcTBa usmepeHuii Bubpaumm Bana A0/MKHbI yA0BNeTBopATb TpeboBaHuaMm TOCT MCO 7919-1 u (7). Anana-
30H 4acTOT M3MEpPEeHWi JO/KEH YAOBNETBOPATL TpeboBaHWAM, yCTaHOB/EeHHbIM B 3.2. V3mMepsieMbiM (KOHTponmpye-
MbIM) NMapamMeTpoMm SIBASEeTCA pasmax NepemMeLLeHns LWMPOKONOJIOCHOW B1Gpauun B MukpoMeTpax. bruennst Bana (mexa-
HUYEeCKMe N 3NeKTPUYECKMe B COBOKYMHOCTM) B NIOCKOCTU U3MEPEHUI [OMKHbI 6biTb MUHUMANbHBIMU. PekomeHayeTcs,
4TO6bI OHM He MpeBbillann 6obLIEro U3 ABYX 3HaYeHWi: 12,5 % anameTpasibHOro 3a30pa NOALIMMHUKA UM 6 MKM.

[na n3mepenuii BUGpauuyM B OAHOW NIOCKOCTU M3MEpPEHWli pekoMeHAyeTcs MCNoNb30BaTh ABa JaTyvka, ycTa-
HOB/IEHHbIX Ha OJHOI MOSIOBMHE MOALUMMHMKOBO/ OMOPbl, OCU KOTOPbIX PAcMoOXeHbl B 3TOM MIOCKOCTW (MM Makcu-
ManbHO 6/M3KO K Heit) nog yrnom 90* =5’ apyr oTHOCUTENbHO Apyra. Pasmax nepemelleHuns Basia OTHOCUTENbHO KOp-
nyca noALwnnHYKa U3MepsoT BHYTPU NOALLUMMHUKA UM B MaKCUMa/IbHOW 6IM30CTY OT HEro.

BMecTo nprvmeHsieMoli 06bI4HO Napbl JATYMKOB MOXHO MCMO/b30BaTh OAVH AATUWK, eCNy NpeABapuTesibHO ycTa-
HOB/IEHO. YTO MOJly4aeMble C ero NoMoLLbI0 pe3ynbTaTthl fAOT 4OCTATOUHYI0 MHChOpMaLmMio 0 Bubpauun Hacoca. OgHako
cnepyeT UMeTb B Bufy, YTO HanpaBs/ieHNe N3MEePUTENIbHOM OCK 3TOTO AaTyuka MOXET He MO3BOMWNTb NOYYUTb Makcu-
ManbHOe 3HaueHne Bubpauumn B AaHHON NNOCKOCTU usmepeHuin (cm. FOCT NCO 7919-1).

[ns guHammnyeckux HacoCOB, Kak NMPaBW/IO, XxapakTepHa BbICOKas 4yacToTa BpalleHusl, Mo3ToMy BUbpaLuio Baia
06bI4YHO M3MEPSIOT C MOMOLLBIO0 AaTYMKOB GECKOHTAKTHOrO TUNa, NPUMEHEHUe KOTOpbIX NPeanoYTUTENbHO NpY YacToTax
BpaLeHna 3000 mvH 1 v 6onee. Mpu KpenieHnn faTtymkoB 6ECKOHTAKTHOrO Tuna cnefyeTt obecneynTb OTCYyTCTBUE pe-
30HAHCOB CUCTEMbI KpenseHns B AnanasoHe 4acToT Bubpaumm.

B.2 OueHKka BU6paLNOHHOIO COCTOSAHUSA

OLLeHKY BMBPALMOHHOIO COCTOSIHUA OCYLLECTBAISAIOT MO MakCUMa/lbHOMY U3 ABYX 3HAUEHWI pasmaxa nepemelle-
HUSA, MOTYYEHHbIX C MOMOLLbIO ABYX OPTOrOHa/IbHO HaNpaBMEeHHbIX APYT K APYry AaT4yuKoB. PekomMeHaaumm HacTosiLwero
NPUIOXKEHNST OCHOBaHbI HA 0606LUEHUM OMbiTa 3KCNIyaTauun AuHammyecknx HacocoB. CoboeHne aTux pekomeHaa-
umii B 6OMbLUIMHCTBE CrlyyaeB obecneunBaeT yAOB/ETBOPUTENIbHYIO AO/ITOBPEMEHHYIO 3JKCMyaTaumio Hacocos. [pu
3TOM cfieflyeT MOMHUTb, YTO M3MepPeHne BUGpaLyn TOMbKO B OAHOM HamnpaBfiEHUU MOXET He 06ecneunTb MnosyveHue
BCeil HeobXxoaMMOli MHhopMaLy 0 BUOGPALIMOHHOM COCTOSIHMM Hacoca.

PasHocTb pesynbTaToB M3MepeHuii abCoMIOTHOM U OTHOCUTE/BHON BUOpaLMeil Bana MOXET He ObiTb YUACIEHHO
paBHa BMGpaLuMK Kopnyca NOALUMMHMKA BBUAY BO3MOXHOrO HecosnageHus mx ¢as. Moatomy npyu cOBMECTHOM WUCMOSb-
30BaHNM KpUTEPWEB A/151 BUOpauun Basa v BMGpauuM MOALIMMHUKOBOW OMOPbl A@HHble U3MEpPEHUS HOKHbI ObiTb Bbi-
NOJIHEHbI HE3ABUCUMO ApPYT OT Apyra. Ecnu ynomsHyThle KpUTepun fatoT pasHble OLEeHKU BUGPALMOHHOMO COCTOSIHUS, TO
B KauyeCTBe OKOHYaTe/IbHOW OLeHKM GepyT Ty U3 HKX. KoTopas yCTaHaB/MBaeT 60/iee CTPOrMe orpaHnYeHnst Ha OyHK-
LIMOHMPOBaHKe Hacoca.

OCHOBHOIA NpeanocbINIKoi 6e30nacHoi paboTbl rMAPOAMHAMUYECKOTO MOALLUMMHMKA Hacoca ABMSIETCS OTCYTCTBUE
KOHTaKTa MeXzy BpalLatoLLyMcs BasloM W BKIaAbILLEM NOAWMNHMKA. [T03TOMY 3a30p MeXAY BKIaAbleM MoALWMIHUKA U
Ba/IOM [JO/DKEH BCerAa npesbillaTb MakCMMaslbHOe NepemelleHne Bana B CTOPOHY BKIafblla (nMpefnonaraercs, 4To
[JaHHbIN 3a30p MeHblUe /I060ro PacCTOsHWS MeXay BasloM U APYTMMW YacTAMU MOAWMMNHUKA, HanpuMep ero ynioTHe-
HueM). Pasmax nepemMellLeHnsi CpaBHUBAKOT C HOMUHA/IbHBIM AyuaMeTpasibHbIM 3a30pOM NOAWMNHUKA. Takum o6pasom,
npeAenbHO JONYCTVMOE 3HAYeHWe KOHTPO/IMPYeMoro napameTpa BuGpauuy 3aBUCUT OT yKa3aHHOTO napameTpa nog-
LUMMHKKA.
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Tab6bnwu La B.1l- PekomeHOyemble MakCYMasibHble 3HAYEHWA OTHOCUTESNIbHOTO NepemeLLeHns Bana B 3aB1UCYMOCTU
OT HOMUHa/IbHOIo AMamMeTpasibHOro 3a3opa HacocoB C rmapognHaMmnyecknmMmu noannHKamm

30Ha XapaktepucTuka 30Hbl (cM. 5.2) MpepenbHble 3HaveHUa pa3maxa nepe-
MeLLEeHNs Bana B A0NSX AMaMeTpasibHOro
3asopa *>
A Bubpaums HOBbIX HAcOCOB B MPEANOYTUTE/IbHOM paboyem 5 0.33
AnanasoHe
B Bubpauusa B gonyctumom paboyem guanasoHe, AonyckatoLias £ 05
HeorpaHuyeHHoe nprYMeHeHne Hacoca
C Bubpauysa, gonyckatowas npMeHeHne orpaHuyeHHoe Bpems A 07
D Bnbpauys, cBsidaHHasA C BbICOKUM PUCKOM MOBPEXAEHUI >0.7
MakcumanbHblil yposeHs MPEAYMPEXAEHNA 0.6
(Ha 25 % Bbilwe BepxHel rpaHnLbl 30HbI B)b>
MakcumanbHbiii ypoBeHs OCTAHOBA 0.9
(Ha 25 % Bbille BepxXHel rpaHuLbl 30HbI C )&
[MpnemMouHble ncnbITaHNA Ha MecTe aKcnayaraumumn NP4 < 0.33
OPLO < 05
MpremouHble 3aBOACKME UCTbITaHUA nea < 0.33
aPL4 < 05

*' HoOMUHanbHOe 3HavYeHne gnaMeTpasibHOro 3asopa rmapoanHamMmuyeckoro NoAwnnHUKa AO/MKEH YKasaTb U3roToBU-
Teslb Hacoca.

H PekomeHayeMmble 3HaueHus. Bo nsbexaHne noxHoix curHanos MPEAYMNPEXAEHNA n OCTAHOBA Bu6pauus
[O0/MKHA NMpeBbIlaTh YKa3aHHble 3HaYeHus B TedeHne npubnnsutensHo 10 c.

HomuHanbHbIi AuameTpasibHblii 3a30p A4/15 HOBOrO Hacoca (paBHO Kak U JONYCTUMbI/ 3a30p B YNOPHOM NOALIMM-
HUKe) yKa3blBaeT N3roTOBUTEb.

MpeaenbHble 3HAYEHWsi KOHTPONMPYEMOro napameTpa Bubpauuy Bana, NpYBEAEHHbIE B HACTOALLEM MPUIIOXe-
HUWN. 3aBMCAT TO/MbKO OT AWameTpasibHOro 3a3opa noAwmnHrka. OHM He pacnpoCcTpaHsAITCS Ha OCEBYIO BUOpauuio Basia
B YMOPHOM MOZLIMMHUKE.

MpumeuyaHue - B[3] npeaensHble 3HaueHNst pasmaxa nepeMelLeHns Basa yCTaHOB/EHbI B 3aBUCUMOCTM
OT MaKkCUMasIbHOM paGoyeii yacToTbl BpalieHus. OfHAKO AN HACOCOB BO3MOXHbI CUTyaLuMK, KOT4a ClefoBaHne peko-
vMeHaaumsamM (3) NpuBedeT K TOMY, YTO AONYCTUMOE 3HAueHWe NepeMeLLeHnst NPEBbLICUT peasibHoe 3HaueHue 3asopa B
NOALINMHUKE.

CornacHo HacTosiLeMy NPUIOXEHUI0 KOHTPO/b BUGpaLmn Bana OCyLLEeCTBAAT N0 BO3MOXHOCTU 6/MXe K ero
NOALIMNMHMKOBBLIM oropaMm. [py 3TOM BO3MOXHbI CUTyauum, Koraa B ApYrux nonepeyHbiX ceyeHusx Bana 6yayTt Habo-
[aTbecs konebaHus 3HauMTeNnbHO 6osbluero pasMaxa. Takve cuTyauum Heo6Xo4MMOo NpeayCcMOTPeTb U NPUHSATL Mepbl K
TOMYy, YTOObI BUOpaLMA B ApYrviX TOUKax Basa, B KOTOPbIX M3MEPEHWSI HE MPOBOAAT, He NPUBOAMNA K KOHTaKTy Basa Co
CTaLMOHaPHbLIMU YaCTSIMM Hacoca, Hanpumep B MeCTax YNIoTHEHWS.

[inA nepexofHbIX pexvMMoB paboTbl Hacoca MakCUMasibHO A0MYCTMMYH0 BMOpaumio 06bIYHO 3a4atoT CoBnagaro-
LLel ¢ BepxHeii rpaHuueli 30HbI C.
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MpunoxeHne C
(cnpaBoyHoe)

Mpumepbl 3agaHusa yposHei MPEAYMNPEXAEHWE n OCTAHOB

PaccMoTpyM LieHTPo6exHbI Hacoc, oTHocALWmiACs K kaTteropuu Il no knaccudpmkaumm 5.1. mowHocTbio 100 KBT ¢
pa6oueit YacToTol BpaweHns 1500 MyH'L Ecnin anpropHas nHdopmaums o Bubpaumm Hacoca B HOpMasibHbIX YC/TOBUSIX
paboTbl OTCyTCTBYET, TO ypoBeHb MNPEAYNPEXAEHVE, kak npasuio, 3a4aioT B npefenax 30Hbl C. KoHKpeTHoe 3Hade-
HMe 06bIYHO ABNAETCS MPeAMeTOM CorfaleHnss Mexay nocTasLUMKOM W noTpebutenem. MOXHO NpPeAnosiokUTb, YTO
nepBoHaYasIbHO A5 KaXKA0M NOALWMNHUKOBON ONOPbl 3TOT YPOBEHb Obl/1 YCTAHOBNEH BOAW3M FpaHuLbl Mexay 30Hamu B
n C, Hanpumep 6 mm/c (cornacHo Tabnuue A.l pekomeHgyemoe npefenbHoe 3HaveHne Ans yposHsa MPEOY-
MPEXXAEHWE paBHo 6.4 mm/c).

B cooTBeTCcTBUM C pekomeHaaumei nsrotosutens yposeHbs OCTAHOB ansa Bubpauymn NOAWMMHUKOB AaHHOTO Ha-
coca 6bln1 3a4aH paBHbIM 9 MM/c (pekomeHayeMoe npegenibHoe 3HaveHne ypoH OCTAHOB gnsa HacocoB kateropuu i
pasHo 10.6 mm/c).

Mocne HabnogeHni 3a paboToil Hacoca B TEUYEHWE HEKOTOPOro Mepuoja BPeMeHW Nosib3oBaTeslb MOXET /M6o
COXpaHUTb M3HavaNbHO BblbpaHHoe 3HayeHune yposHa MPEAYMPEXAEHVE (ognHakoBoe Ans BCeX NOALIMMHUKOB),
M60 U3MEHWTb €r0 B COOTBETCTBUM C MOJTyHEHHbIMU JaHHbIMW HAG/MIOAEHUI, YTOGbI HauyyLWMM 06pa3oM CorfiacoBaTb
C TUNWYHBIMK 3HAYEHUAMMW BUBPaLMN ANA KaKA0ro NoALMnHUKa (6a30BbIMU NMHUAMK). B cooTBeTCTBUK C 6.2 YPOBEHDb
MPEAYNPEXAEHWE ans kakgoro NOALWMMHMKA IIOKET ObITh 3a4aH B BUAE CyMMbl MONYyHYEeHHOW 6a30BO NnHuM 1 25 %
3HaYeHns BepxHel rpaHulbl 30HbI B. Ecnn B npouecce paboTbl TUNMYHOE 3HauyeHue Bubpauuun (6asosas NuMHWA) ANs
noALMNHMKa Hacoca Okasasiocb paBHbIM 2.5 MM/C. TO HOBOe 3HadeHue yposHs MPEAYMNPEXAEHWE 6yget 3.8 mm/c
(2.5 mm/c + 0,25- 5.1 mm/c) (cornacHo Tabnvue A.1 BepxHAs rpaHvua 3oHbl B pasHa 5,1 mu'c). T. e. nonagaeT B npege-

Nbl 30HbI B. Ecnv 4ns Apyroro noAwMnHrKa 6a3oBast IMHUA OKaXXeTCs paBHOl 4.3 MM/C. TO MO TOW e npoueaype HoBoe
3HauveHue yposHs MPELYMNPEXAEHWE 6yaeT paBHbiM 5.6 mm/c (4.3 mm/c + 0.25- 5.1 mm/c). PasHuua mexay HOoBbIM
(5.6 mm/c) n HavyanbHbIM (6.4 Mm/c) ypoBHamu MPEAYNPEXIAEHWME npeactaBnsietcs He3HauMTeNbHON, NO3TOMY 3Ha-
yeHve yposHs MPEAYMNPEXAEHVE rnoxeT 6biTb OCTaBNEHO HEM3MEHHbIM (T. €. 6.4 MM/C), monagalowym B Npeaesbl
30HbI C.

YposeHb OCTAHOB anst kaxk4oro NoALMUMHYKA Hacoca credyeT 0CTaBUTh paBHbIM 9 MM/C COracHo kputepuio 1
(cm. 4.2.1). OCHOBOI A5 Takoro pelueHnst 6yaeT To. 4To ypoBeHb OCTAHOB nMeeT (hMKCMPOBAHHOE 3HAYeHMe, COOT-
BETCTBYIOLLEE MaKCUMa/IbHON BUOpaLMM, KOTOPYO CNOCOOEH BblAEPXMBATbL HACOC.
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MpunoxeHue O
(cnpaBouHoe)

YyeT XecTKOCTM ONnopbl M OpUeHTaLnum Hacoca

B 06LLemM c/lyuae BCe Onopbl MOXHO pasfenMTh Ha Aga Tvna:

— nojat/MBble OMNopbl, YacTOTa COGCTBEHHbIX KONeGaHuii KOTOpbIX MeHee 75 % Hu3Leli YacToTbl BO36YX-
[eHns Hacoca (06bIYHO 3TO YacToTa BpalleHus /IONacTHOro Koneca);

— KECTKME OMOopbl, YaCcTOTa COGCTBEHHbIX KONMebaHnin KOTopbIX NpeBbiaeT 125 % BbiCLIER 4acTOThl BO30Y-
XAeHus Hacoca.

[lns ofHOTO M TOrO Xe Hacoca W faxe ANA O4HOT0 U TOro Xe NOALWMWMHMKA, HO B pasHbiX HanpaB/ieHWsX XecT-
KOCTb OMOPbI MOXET ObITb Pa3HON. YacTo 6biBaeT 3aTpyAHUTE/IbHO ONpeaennTb, OTHOCUTCA M Onopa Hacoca K nojar-
JIMBOMY WM XECTKOMY Tuny. B noGoM criyyaB HexenaTefbHO, YTOoGbl pe30HaHCHbIE YacTOTbl OMNopbl Nonaganuv B gua-
Mas0oH 4YacToT BO30YXAaeMOil Hacocom Bubpauun.

OnbIT 3KCnyaTauun nokasbiBaeT, UTO MOSIBMIEHWE pas/IMuHbIX HeUCnpaBHOCTEN Hacoca (Hanpumep Hewcnpas-
HOCTb NOALUMMHUKA KA4YEHWS) 3aBUCUT OT YPOBHS NMPOM3BOAMMON HACOCOM B1GPALMU 1 HE 3aBUCUT OT TWMa Onopbl.

WccnepoBaHusi, oxBaTbiBaBLIMe 6onee 1500 HAcOCOB, NOKasaiv, YTO. KPOME TOro, TUM ONOPbI OKa3bliBAET He3Ha-
yuTenbHOE BNMSIHME Ha Habnaaemyo Bubpaumio. Kak cnefictene, KpUTepum oLeHkn BUGPaLMOHHOTO COCTOSAHNSA, yCTa-
HOB/IEHHbIE HACTOALLMM CTaHAAPTOM, He 3aBUCAT OT TvMa onopbl.

B HacTosiLLeM CTaHAapTe Takke He AefaeTcsa pasnuuve Mexzay BepTUKaIbHO Y FTOPU30HTa/IbHO YCTaHOBEHHLIMU
Hacocamu, NOCKO/bKY MMeloLyecs AaHHble He NO3BOJISIOT Takoe pas/imune yCTaHOBUTh.

BepTvkanibHble HACOChl 3a4acTyld MOCTaBMSAKTCA B CMELMAIbHOM UCTIOHEHUU CO CMeumanbHOW KOHCTpyKumel
Onopbl B 3aBUCMMOCTM OT Ha3HAYEHNs Hacoca, NPUYEM Takast KOHCTPYKUMS BAUSET Ha AUHAMWYECKOe MOBELEHNE Haco-
ca. OgHako BCneACTBME MHOTO06pa3vsi KOHCTPYKTUBHBIX PELUEHWI AaTb Kakue-nnbo pekoMeHJaumn (B Buge npenenb-
HbIX 3HA4YEeHUW BMOpaLMMN) ANA KaXKLOro U3 HUX He NPeLCcTaBseTcs BO3MOXHbIM. TeM He MeHee, uccnefoBaHus noka-
3bIBAIOT. YTO B O6LLEM Cryyae 4151 BepTUKaUIbHbIX HACOCOB MOXHO WMCMOb30BaTh Te Xe peKkoMeHAauun, YTo v Ans ro-
PU3OHTA/IbHBIX.
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Buénuorpadgus

[1 1SO5199. Technical specifications for centrifugal pumps - Class Il

[2] 1SO 5348. Mechanical vibration and shock - Mechanical mounting of accelerometersl)

[3] 1SO7919-3. Mechanical vibration - Evaluation of machine vibration by measurements on rotating
shafts - Part 3: Coupled industrial machines2)

[4] 1SO7919-5. Mechanical vibration - Evaluation of machine vibration by measurements on rotating
shafts - Part5: Machine sets in hydraulic power generating and pumping plants

[5] 1SO 9905. Technical specifications for centrifugal pumps - Class |

[6] 1SO9908. Technical specifications for centrifugal pumps - Class I

[7] 1S010817-1. Rotating shaft vibration measuring systems - Part 1. Relative and absolute sensing of
radial vibration3)

[8] 1S013373-1. Condition monitoring and diagnostics of machines - Vibration condition monitoring - Part
1. General procedures4)

[9] 1S0 13373-2. Condition monitoring and diagnostics of machines - Vibration condition monitoring - Part
2: Processing, analysis and presentation of vibration data5)

[10J ISO 13709. Centrifugal pumps for petroleum, petrochemical and natural gas industnes

[11) 1SO 15783. Seal-less rotodynamic pumps - Class Il - Specification

[12] 1S 010816-3. 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 situl)

[13) 1S 010816-5. Mechanical vibration - Evaluation of machine vibration by measurements on non-rotating
parts - Part 5: Machine sets in hydraulic power generating and pumping plants

[14) FOCT P 53565-2009 KOHTPO/Ib COCTOSIHAA W AUArHOCTMKA MalluvMH. MOHUTOPUHI COCTOSIHUSI 060pyAoBaHUsA
onacHbIX MPOU3BOACTB. Bubpaumsa LEHTPOGEXHBIX HACOCHbIX W KOMMPECCOPHBIX
arperaToB

[153 FOCT 30576-98 Bubpauus. Hacocbl LEHTPOGEXHbIE MUTATE/bHbIE TEMOBbLIX 3/1EKTPOCTaHUMIA. HopMbI

BMOGpaLuy 1 obLve TpeboBaHUA K NPOBEAEHNIO N3MEPEHNI

" [leficTByeT MeXrocyaapcTBeHHblii ctaHgapT FTOCT MICO 5348-2002 «Bubpauus 1 yaap. MexaHuueckoe KpensieHvne
aKkcesiepoMeTpoB».
" [leicTByeT MexrocyaapcTBeHHbli ctaHgapT FOCT UCO 7919-3-2002 «Bubpauus. KOHTPONb COCTOAHUA MalUvH No
pesynbTaTam U3MepeHuii Bubpauumn Ha Bpallatolmxcs Banax. MpoMbILLIeHHbIE MalUWHHbIE KOMMIEKChI».
" [leficTByeT MeXrocyaapcTBeHHbI ctaHgapT MOCT MCO 10817-1-2002 «Bubpaumsi. CuctemMsl 3MepeHuii Bubpauum
BpaLLaloLLmxca Bas1oB. YacTb 1. YCTpolicTBa AN1A CHATUA CUTHA/I0B OTHOCUTE/IbHOW 1 @aBCONOTHON BUGpaLm».
4 [eiicTByeT HaumoHasbHbI cTaHaapT FTOCT P NCO 13373-1-2009 «KOHTPO/Ib COCTOSIHAA U AMArHOCTMKA MalluH.
Br6paLMoHHbIi KOHTPOIb COCTOSAHMA MalunH. YacTb 1. ObLwpe MeToapl».
' [leficTByeT HauuoHasbHbIl cTaHgapT FOCT P UCO 13373-2-2009 «KOHTPO/Ib COCTOSIHWUA W AWNArHOCTVKa MalLVH.
Bn6paLMoHHbIi KOHTPO/Ib COCTOSIHMA MallMH. YacTb 2. O6paboTka, aHann3 1 npefcTaBneHne pesynbTaTtoB U3MepeHuii
BUGPaLMY.
' felicTByeT mexrocygapcteeHHbli ctaHaapT MTOCT MCO 10816-3-2002 «Bubpauusi. KOHTPONb COCTOAHMS MaLUvH No
pesynbTaTtaMm M3MepeHuii Bubpauum Ha HeBpalialLmxcs yactax. YacTb 3. MpOMbILLIEHHbIE MALLUWHbI HOMUHA/ILHOM
MOLLIHOCTbIO 6onee 15 KBT 1 HOMUHasIbHO CKOpOCThi0 0T 120 0 15000 MUH'D».
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