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FOCT P 55562-2013
(M3K 60609-1:2004)

HALUMOHAINBbHBLIA CTAHOAPT POCCUMCKOW ®EOEPALIUUA

TYPBUHbI TMAPABJIMYECKUE, TMOPOAIPEIrATbl TMAPOAKKYMYJIUPYIOLLIUX
ANEKTPOCTAHLUUU U TYPBOHACOCDI. OLUEHKA KABUTALUMOHHOIO NMUTTUHIA

YacTtb 1. OueHka B peakTUBHbIX TypbuHax, rugpoarperatax FA3C n Typb6oHacocax

Hydraulic turbines, storage pumps and pump-turbines - Cavitation pitting evaluation - Part 1:
Evaluation in reaction turbines, storage pumps and pump-turbines
OKC 27.140
OKI1 31 1000
[aTa BBegeHusn 2015-07-01

MpegncnoBue
Llenn n npmHumnel ctaHgapTnsaumm B Poccuinckon degepaumm yctaHoBneHsl PegepanbHbiM 3aKOHOM
oT 27 gekabps 2002 r. N 184-93 "O TexHM4YecKkom perynmpoBaHun”, a npaeuna NpUMeEHeEHNs HauMoHabHbIX
craHgapTtoB Poccuickon degepaumm - FTOCT P 1.0-2004 "Crangaptmsaumsa B Poccuinckon depepaunn.
OcHoBHbIe nonoxxeHns"

CBefeHus o cTaHaapTe

1 NOAOMrOTOBNEH OTkpbITEIM akUMOHEPHbIM 06 ecTBOM "HaydyHo-uccnenoBaTenbCKUn UHCTUTYT
3HepreTmdecknx coopyxenmn" (OAO "HUMNIC"), oepepanbHbiM rocygapCTBEHHBIM — @BTOHOMHbBIM
obpasoBaTerbHbIM y4YpexaeHneM BbicLero npodeccunoHansHoro obpasoBaHuns "Cnbmnpckmnin doegepanbHbIi
yHuepcuteT" (PrAOY BI1O "COY") Ha ocCHOBe COOCTBEHHOrO ayTEHTMYHOrO nepeBoda CTaHAapTa,
yKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum kommuteToM no ctaHgapTtu3dauum TK 330 "Tpouecchl, obopynoBaHue u
3HepreTU4ecKne CUCTEMbl Ha OCHOBE BO30OHOBNSAEMbIX MCTOYHUKOB 3HEPrumn"

3 YTBEPXXOEH W BBEJEH B JENCTBWE MMpukasom ®enepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio n metponorum ot 28.08.2013 N 650-cT

4 Hactoawwun cTaHgapT sBnsgeTca MOAMMUUMPOBaAHHbIM MO OTHOWEHWK K MeXZyHapogHOMY
ctaHgapty MO3K 60609-1:2004* "TypbuHbl rugpaBnMyeckue, rugpoarperatbl MApPOaKKyMyrMpPYOLLINX
anekTpocTaHuum n TypboHacockl. OueHKa kaBMTaUMOHHOrO NMUTTMHra. Yacte 1. OueHka B peakTUBHbIX
TypbuHax, rmgpoarperatax F'A3C n typboHacocax” (IEC 60609-1:2004 Hydraulic turbines, storage pumps and
pump-turbines - Cavitation pitting evaluation - Part 1: Evaluation in reaction turbines, storage pumps and
pump-turbines). Mpu atom pasgensl 3-6 1 nNpunoxeHne B MoOnMHOCTbIO MOEHTUYHBI, @ Npunoxenns A n b
OOMOMHSAOT UX C y4eTOM NOTpebHOoCTEeN HauMoHanbHOM akoHOMKKKM Poccuiickon ®epepauum n ocobeHHocTeln
POCCUINCKON HaLMOHaNbHON cTaHgapTusaumm.

* [locTyn K MexXayHapoaHbIM U 3apybexHbiM JOKYMEeHTaM, YNOMSHYTbIM 34eCb U farnee no TeKCTy,
MO>XHO NONy4YnTb, Nepenas no ceolfke Ha cant http://shop.cntd.ru. - MpumeyaHue narotoBuTens 6a3bl JaHHbIX.

Mpy NpUMEHEHMU HacToSIEro cTaHaapTa pPeKOMeHAyeTcs WCMOoNb3oBaTb BMECTO CCbINOYHbIX
MeXAyHapoOHbIX CTaHOapTOB COOTBETCTBYIOLLUME MM HauUMoHanbHble cTaHaapTel Poccuiickoint denepaumu,
CBefleHUs1 0 KOTOPbIX NpUBeAeHbl B 0653aTenbHOM npunoxeHun OJA

5 BBEJEH BIMNEPBbIE

lpasuna npumeHeHusi Hacmosweao cmaHdapma ycmaHoesneHbl 8¢ TOCT P 1.0-2012 (pasden 8).
UHebopmayusi 06 UBMEHeHUSIX K HacmosiueMy cmaHdapmy rnybriukyemcsi 8 exxe200HOM (o COCMOSIHUK Ha 1
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H8aps mekyweao 2oda) UHGopMayuUuoHHOM ykaszamerne "HauyuoHanbHble cmaHdapmbl”, a oguyuansHbIl
meKkcm U3MEeHEeHUl U [OornpasoK - 8 eXeMeCs4YHOM UHPOPMayUoOHHOM ykasamene "“HayuoHarbHble
cmaHOGapmebl'. B cnyyae nepecmompa  (3aMeHbl) Unu  OMMEHbI  Hacmosiueao cmaHdapma
coomeemcmeyoujee ysedomieHue 6ydem ornybrukoeaHo 8 brnuxalweM 8biycke UHGHOPMayUOHHO20
ykasamens "HauyuoHasnbHbie cmaHdapmbi”. Coomeemcmeyrowas uHopMmauusi, yeedoMieHUe U meKcmabl
pasmewaromesi makxe 8 UHGOPMaUUOHHOU cucmeme obuwie20 nosib3oeaHusi - Ha oguyuarbHOM calume
®edeparibHO20 azeHmcmea o MexHU4YeCcKoMy peaynuposaHuUro u Mmemposioauu 8 cemu ViHmepHem (gost.ru)

1 ObnacTtb NpUMeHeHus
HacTtosawun ctaHgapT ycTaHaBnuBaeT MeToAbl OLEHKU U U3MEPEHUN nokasatenen KaBUTaLMOHHOIO
MATTUHTA TUAPABNMYECKNX TypOWH, rugpoarperatoB rMAPOAKKYMYMUPYIOLWMX  3MEKTPOCTaHUMA 1
TypOOHacoCcoB Npu 3agaHHbIX B TEXHUYECKOM 3a4aHuMM 3HAYEHUSAX MOLLHOCTU, YAENbHOWM rMapaBrindecKomn
3HEpPrMu, CKOPOCTMX BpaLLEHMUS, MaTepuaros, YCIoBuUi paboTbl 1 T.4.

HacTosiwmin ctaHgapT He ycTaHaBNMBAeT BO3MOXHOCTb OLIEHKWM BIUSHUS KaBUTaUuMW Ha pabodve
XapaKTepUCTUKN O0GOpYAOBaHUSA, Takue, Kak MOLLHOCTb, KO3((ULMEHT NONe3HOro AencTeus, BuGpauus u
YpOBEHb LLUYyMa.

HacTtoswun ctangapT pekoMeHayeTcs npuMeHaTb coBMmecTHo ¢ TOCT 27807.

2 HopmaTtuBHbIe CCbINKu
B HacTosiLeM cTaHgapTe Ucnonb3oBaHbl HOPMaTUBHbIE CChINKM Ha criegyloLimne cTaHgapThbl:

FOCT P 27.002-2009 HageXHoCTb B TEXHUKE. TepMuHbl 1 onpeaeneHns
FOCT 27807-88 TypbuHbl rugpaBnuyeckme BeptukanbHble. TexHnyeckue TpeboBaHus n npuemMka

MpumeyaHune - lMpy Nonb3oBaHUU HACTOALLMM CTaHAAPTOM LenecoobpasHO NpoBepUTb AencTeue
CCbIMIOYHbIX CTaHAApPTOB B MH(OPMAaLMOHHON cucTeme obOLLero nonb3oBaHMs - Ha oduumnansHOM canTe
denepanbHOro areHTCTBa MO TEXHWYECKOMY PEerynMpoBaHuiO M meTporiormm B cetu WHTepHeT unu no
exerogHoMy WHGOPMAaLMOHHOMY YKasaTento “"HauuoHanbHble cTaHgapThl', KOTOPbIA OnyGnmukoBaH Mo
COCTOSIHUIO Ha 1 aHBaps Tekyllero roga, U No BbiMyCcKaM eXeMecsa4YHOro MHMOPMAaLMOHHOIo ykasaTens
"HauunoHanbHble cTaHAapTbl" 3a TeKywun rog. Ecnu 3ameHeH CCbiNouHbIM CTaHOapT, Ha KOTOPbLIM faHa
HeJaTMpOBaHHAs CCbIfka, TO PEKOMEHAYeTCH MCMOoMb30BaTb AEWCTBYIOLLYIO BEPCUI0 3TOro cTaHgapTa C
y4eTOM BCEX BHECEHHbIX B AaHHYIO BEPCUI0 U3MEHEHWNN. ECnn 3amMeHeH CCbINOYHbIA CTaHgapT, Ha KOTOpPbIn
JaHa faTMpoBaHHas CCbifka, TO pekoMeHayeTCs UCNOoNb30BaTh BEPCUIO 9TOr0 CTaHAapTa C yKadaHHbIM Bbille
rogom yteepxaeHus (npuHaTtug). Ecnv nocne ytBepxaeHns HacTosLLero cTaHgapTa B CCbINOYHbIM CTaHAapT,
Ha KOTOpbIN AaHa OaTMpOBaHHAas CCbiNKa, BHECEHO U3MEHeHWe, 3aTparvBalolLlee NonoXeHne, Ha KOTopoe
JaHa ccbinka, TO 3TO MOMOXEHWe peKoMeHayeTcs NpuMeHsTb 6e3 yyeTa [aHHOro msameHeHus. Ecnn
CCbIMIOYHbIA CTaHOapT OTMeHeH 6e3 3aMeHbl, TO MNOSIOKEeHWe, B KOTOPOM [aHa CCbiflka Ha Hero,
pekoMeHayeTCs NPUMEHSATL B YacTu, He 3aTparnsaloLen 3Ty CCbINKY.

3 TepMUHbI 1 onpegeneHus
B HacTosiwem ctaHgapte npumeHeHbl TepmuHbl o FTOCT P 27.002, a Takke crieaytolme TEPMUHBI C
COOTBETCTBYHOLNMN OnpedeneHnaMu:

3.1 6asoBaa Hapa6Gotka fp (reference duration of operation): HapaGoTka MmawwuHbl (B u),

ucrionbdyemasi kak 6asa [Ond  3agaHMs  3HAYEHU  nokasaTenen, onpeaensiomx  rapaHTUiHbIe
obcToaTenbcTBa.

3.2 BepXHMI Mpeden MOLWHOCTV ANs KPaTKOBPeMeHHoi paboTbl Iiir (upper limit power for
temporary operation): BepxHui npegen MOLWHOCTM TYpOUHbBI AN KpaTKOBPEMEHHOW paboTbl, yKa3biBaeMbll
AN KaXaoro Harmopa v Ka)xgoro AonycTUMOro YpoBHS HUXKHero 6bedpa MEHE (cM. pyucyHok 1).

3.3 HMXHUI Npefen MOLHOCTM ANA KpaTKOBpPeMeHHoi pa6otbl Frp (lower limit power for
temporary operation): HvwxHWI nNpeaen MOLHOCTM TypBuHbl Ans KpaTKOBPEMEHHOW paboThl, yKasbiBaeMblii
ANS Ka)Ooro Harnopa v Ka)aoro AonycTUMOro YpoBHS HUXHero 6bedpa AFESE (cM. pyucyHok 1).
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3.4 BepxXHMA npegen MOLWHOCTU ANA NPOAOIKUTENbHOW paboTbl PCU (upper limit power for
continuous operation): BepxHuin npegen MOLWHOCTU TypOuHbI AN NPOAOMXUTENBHON paboThl, yka3biBaeMbIN
AN KaXaoro Harmopa v Ka)xgoro AonycTUMOro YpoBHS HUXkKHero 6bedpa MEHE (cM. pyucyHok 1).

3.5 HMXHUMA npegen MOLWHOCTU ANA NPOAOIMKUTENbHOW paboTbl PCL (lower limit power for
continuous operation): HuwkHun npeaen MOLWHOCTU TYpOUHbI ANS NPOAOMKUTENBbHON PaboThl, YKasbiBaeMbIi
ANS KaXOoro Harnopa v Ka)aoro AonycTUMOro YpoBHS HUXHero 6bedpa AFESE (cM. pyucyHok 1).

3.6 BepxHUW npepen yaenbHOW rmapaBrinyeckon 3Heprum AnsA KpaTtkoBpeMeHHOW paboThl Hrir

(upper limit of specific hydraulic energy for temporary abnormal operation): BepxHui npegen yaensHoOn
rmapaBnMyecKkon aHeprnn AN KpaTtkoBpeMeHHOW paboThl, yKkasbiBaeMbl AN KaXXA0ro JoMyCTUMOro YpoBHS

HWwkHero 6beda MNESE (cM. pucyHku 1 un 2). Bo MHOrmMX npubopax E7i7 MOXET BbITh TakuM xe, kak 2o .

3.7 HUXKHWUI NpeAen yAenbHOW| rMAPaBNNYECKOW IHEPruM ANs KpaTKoBpeMeHHou pa6boTbl

(lower limit of specific hydraulic energy for temporary abnormal operation): HwkHuin npegen yaensHON
TMAPaBNNYECKON 3HEPTM AN KpaTKOBPEMEHHOW paboThl, ykasbiBaeMblil ANs KaXA0ro A0NyCTUMOrO YPOBHS

HWKHero 6becba NESE (CM. pUcyHKM 1 1 2). Bo MHOTUX npubopax £77. MOXET BbiTb TaKUM Xe, kKak Z¢f .

3.8 BepxHMI npeaen yaerbHOW rMapaBlINYeCKOM 3HEPruvM AN NpPoAoIHKUTENbHOW paboTbl

Eeir (upper limit of specific hydraulic energy for continuous operation): BepxHui npegen yaenbHON
TMAPaBMNYECKON 3SHEpPrun Ans NPOAOIPKUTENbHOM paboTbl, yKasbiBaeMbli AN KaXAOTO  yAenbHOro
NoTpebneHns 1 ANns Kaxaoro AonycTUMOro YpoBHS HUXHero 6bedpa AESE (CM. pyucyHok 1).

3.9 HMXXHUM Npeaen yaenbHOW rmapaBnyYecKkon 3Heprum AnsA NPpoAoIHKUTENbHOWN paboThl By

(lower limit of specific hydraulic energy for continuous operation): HmxHuiA npeaen yaenbHOM ruapaBrnyeckomn
SHEprun Anst NPOAOJSHKUTENBHON paboThl, yKkasbiBaeMbl AN KaXAOro yAenbHOro notpebneHus u ans

KaXkoro AONyCTMMOTIO YPOBHS HKHero 6bedha MWFSE (cM. pUCyHOK 1).

3.10 BpeMeHHas pabouyasi 30Ha ¢ neperpy3komn B pexunme Typo6uHbl (high-load temporary operating
range in turbine mode): Pabo4as 30Ha, orpaHM4eHHas BeNMYMHamMm Frirn Frig (cm. pucyHok 1).

3.11 BpemeHHasi paboyas 30Ha C NOHWXEHHOM Harpy3Kkon B pexume TypbuHbl (low-load temporary
operating range in turbine mode): Paboyasi 30Ha, orpaHM4YeHHasi BenminHamm Frin By (cm. pucyHok 1).

3.12 BpemeHHas pabouyas 30Ha HU3KOW yaenbHOM rugpaBnuyeckon 3Heprum (low specific

hydraulic energy temporary operating range): Paboyas 3oHa, orpaHu4yeHHas BenmyMHamu Erpn By (cm.
pUCyHKKN 1 1 2).

3.13 BpemMeHHasi pabo4yas 30Ha BbLICOKOM yaenbHou rugpaBnuyeckon 3Heprum (high specific

hydraulic energy temporary operating range): Paboyas 30Ha, orpaHn4yeHHas Benn4yMHamMmm Eeirn Bryp (cm.
pUCyHKN 1 1 2).

3.14 rapaHTMMHaA HapaboTka MO KaBUTaAUMOHHOMY NUTTUMHry (cavitation pitting guarantee of
operation): Hapa6oTka (B 4) B npegenax rapaHTUMHOrO Cpoka no KaBUTaLMOHHOMY MUTTUHTY.

3.15 rapaHTUpOBaHHOE NpeAenbHOe 3HauYeHNe NokasaTens KaBUTaUMOHHOro NuTTUHra C'p , Mm,

cm 3 (guaranteed limit of the amount of cavitation pitting): MapaHTUpoBaHHLIN npeaen BeNUYUHbI
KaBUTALMOHHOIO NUTTUHIa Ansi 6as3oBow HapaboTKu.

3.16 rapaHTUMHLIN CPOK NO KaBUTAaLMOHHOMY MUTTUHrYy (cavitation pitting guarantee period):
KonnyectBo MecsueB wnu feT SKcnfyaTauuMum MalluHbl, B TEYEHWe KOTOPbIX AENCTBYIOT rapaHTum mno
KaBUTaLMOHHOMY NMUTTUHTY.

3.17 puameTp pabouyero koneca /[!, m (diameter of the impeller): B cnyyasx paboTbl TypOMHbI
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KannaHa v nponennepHon rmgpoTypOuHbI - BHELHWIA BbIXOOHOW AMaMeTp pabouvero Koreca, paguarnbHO-
oceBoW TypOUWHbI - BEIXOAHOW AnameTp paboyero koneca, rmgpoarperatoB U HacocoB Npu paboTe B pexume
Hacoca - BHYTPEHHU anameTp paboyero koneca.

3.18 AMana3oH peXMMOB HOopManbHoOM paboTbl (normal continuous operating range): AnanasoH
paboTbl, OrpaHNYeHHbIV Ans TypobuH - BenuunHamm PCL , PCU ) ECL " ECU (cm. pucyHok 1), Ansg Hacocos

W HACOCHBIX LMKIOB - BenmunHamn &1 u Eir (oM. pucyHok 2).
3.19 kaBuTauma (cavitation): HapyweHue cnnowHocTV (OAHOPOAHOCTH) NOTOKA XXMOKOCTU BCNEeACTBUE

obpasoBaHus "MycToT" - MENKUX My3blPbKOB W/MNKN LEnbiX MOSMOCTEN, 3anOSyIHEHHbIX Fa3oM WU Mapamu,
BO3AYyXOM M Ap. rasamu, BblAENMBLUMMUCS U3 XUOKOCTU B pesdynbTaTe ruapoanHaMmnyeckux npoueccos.

3.20 kaBMTaUMOHHbIN KO3dhcuumeHT, koacdhbduumeHT Toma T (cavitation factor, Thoma number):
KoadhbunumneHT, xapakTepuayoLwmin NonoXeHme rmapaBnmMyeckon MalmnHbl OTHOCUTENBHO YPOBHSA HUXKHETO
6beda 1M BbICOTbI OTCACbIBAHWS.

3.21 kaBMTaUMOHHbIN NUTTUHT (cavitation pitting): MNoTepn maTtepuana B pesynbrate KaButTauumn.

3.22 koadpdmumentl &1, &2, &3, .., Kj, (coefficients &1, A2, K3, ..., ki) KosdpduumeHTsl,
ncnonb3yemble s NpubnuanTensHOro BbluncrieHns obbema (cm. 5.2.36).

3.23 makcuManbHaa rmybuHa KaBUTaLUMOHHOro NMUTTMHra 5, MM (maximum depth of cavitation
pitting): ABcontoTHasi MakcumarnbHas rnyorHa KaBUTauWMOHHOIO NUTTUHIa, U3MepsieMasi OT NepBOHaYanbHON
noBepxHocTu matepuana (cm. 5.2.1).

3.24 MaKcUMarnbHble FNy6UHLI OTAENbHBLIX 30H MUTTUHFA w1, &2, &%, .. =7, MM (maximum

depth of particular pitted area =1, &9, Sy 5}): MakcumanbHble rnyOuHbl B OTAENbHbLIX 30HaX
NOBpPEXAEHUN, U3MepseMble OT YPOBHA NepPBOHaYarbHOW NOBEPXHOCTU MaTepmana (cMm. 5.2.2 n 5.2.36).

3.25 o6beM martepuana [, cm 3 (volume of material): O6bem maTepuana, yHECEHHOro npw
KaBWUTaLMOHHOM NMUTTUHTE.

3.26 Macca ycTtpaHeHHoro martepuana ¥ , kr (mass of material removed): Macca matepuana,
YHECEHHOrO MNPy KaBUTALMOHHOM MUTTUHTE.

Mpumvevanne - [F He wucnonb3yeTcs B ypaBHEHMsIX B HacTosiwem ctaHgapte. KoaddpmumeHT
npeobpasoBaHus NpuBeaeH AN Toro, YtTobbl Nonb3oBaTenb Mor NnpeobpasoBaTte 06bEM CTanu B Maccy, ecnm

3TO NPEAYCMOTPEHO KOHTPAKTOM; NPeoBpasoBaHmne NpUBNM3NTENbHO COCTaBNSIET 7,8 Kr/aMm- .

3.27 Hanop ruapoakkymynupylouwen anektpoctaHumm 5 , m (head of machine): Hanop
rMOpoakKyMynupyoLLen anekTpocTaHuun, onpeaensieMblin Kak H=Elg,

3.28 nnowaau oTAenbHbIX 30H KABUTALMOHHOro NUTTUHra A, A A emd (individual
areas damages by cavitation pitting A, Ay, A 1‘31-): Mnowaan oTAenbHbIX 30H KaBUTaLMOHHOIO
nuTTUHra (cm. 5.2.2 n 5.2.36).

3.29 ypenbHasa ruppaBnuyeckas 3Heprua & , Ix/kr (specific hydraulic energy): YgenbHas
rMapaBnMyYeckast 3Hepris MalLUHbI, onpeaensiemasi kak £ = g (cm. 3.14).

3.30 yckopeHue cBo6ogHOro nageHusa £, m/c 2 (acceleration due): N'paBMTaLMOHHAsA NOCTOSIHHAS.

3.31 CbaKTVI‘-IeCKoe 3Ha4YeHue nokasartena KaBUTauMoOHHOro NUTTUHIra C_A_, MM, (2M3 (guaranteed

limit of the amount of cavitation pitting at the time of cavitation-pitting examination): ®akTuyeckoe 3Ha4yeHune
nokasaTtens KaBUTaLMOHHOIO MUTTUHIa K MOMEHTY OCMOTpa.
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3.32 drakTuyeckaa Hapabotka {4, 4 (actual duration of operation): [deicTBUTENBHOE KONMMYECTBO
YacoB paboTbl MaLUMHbI, MOCME KOTOPOro NPOM3BOAMTCSA OCMOTP KaBUTALMOHHbLIX paspyLUeHWN.

3.33 WPEE , Ox/kr (net positive suction specific energy, NFSE ): Yuctas nonoxutensHas yaensHas
3Heprvisi BcacblBaHWsi pu pabore.

3.34 MNFSE; : MuHumanbHoe fonyctuMoe sHadeHne HESE (cm. 3.15).

F
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MprmeyaHue - PrcyHok npuBedeH Ans NpoaosPKMTENbHOCTN paboTbl B cooTBeTCTBUM € 4.3. padmk Ha
PUCYHKE MpMBedeH TOMbKO B KayecTBe npumepa. Ha npaktuke kpueas MNESEp moxeT 3sHaunTensHo

oTNnn4yaTbCAd OT I'IpI/IBeD,eHHOVI Ha PUCYHKE U B OTAEJIbHbIX CllydadaX MOXeT 3aTparmBaTtb U JIMHUA PC‘U ) PC'L )
a TakKxe NpoMeXyTO4YHble Harpy3ku.

PucyHok 1 - Paboune ananasoHsl TypbuH n TypboHacocoB BO BpeMs paboThl B pexrme TypOuHbl
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MprmeyaHue - PrcyHok npuBedeH Ans NpoaosPKMTENbHOCTU paboTbl B cooTBeTCTBUM € 4.3. padmk Ha

PUCYHKE MpMBedeH TOMbKO B KayecTBe npumepa. Ha npaktuke kpueas MNESEp moxeT 3sHaunTensHo
OTNIMYaTbLCA OT NPUBEAEHHON Ha PUCYHKE

1 - HenpepbIBHbIA HOPMarbHbIA AManasoH; 2 - BPEMEHHbIN Auana3oH paboTbl BLICOKOW yaerbHOM
rMopaBrnmMYeckon SHeprun; 3 - BPEMEHHbIN AMana3oH padoTbl HU3KOW YAENbHON rmapaBinyeckon SHeprum

PucyHok 2 - Pabouve guanasoHbl s rugpoarperatoB 1 TypGoOHAcOCOB BO BpeMsi paboThbl B pexuMe Hacoca
4 OCHOBHbI€ YCMOBUS OLEHKU KaBUTaLNOHHOIO MUTTUHIa
[onyctumoe 3HayeHue KaBMTaLMOHHOrO MUTTWMHIA OOMKHO GbiTb YCTAHOBMEHO B COOTBETCTBUM C

npunoxeHnem A.

3HayeHMe nokasaTens KaBWUTALUMOHHOTO MUTTUHra YCTaAHaBNMBAOT Ha OCHOBE aHanu3a COCTOSHUS
BOAbl, coAepKallei TBepable YacTuLbl B COOTBETCTBUU C NpuUnoxeHuem b.

4.1 F'apaHTMWHbINA CPOK NO KABUTAaUWMOHHOMY NUTTUHTY
Ecnun He ycTaHOBNEHO MHOE, TO rapaHTUMHbLIA CPOK UMW rapaHTUiHasa HapaboTka No KaBUTaLUOHHOMY

AUTTUHTY 6y,EI,YT TakKMMN Xe, KaK YCTaHOBJIEHO B Te€XHMYEeCKOM 3ajaHun Ond FI/ID,paBJ'II/I‘-IeCKOVI MaLlUnHbI B
uernom.
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[[@paHTUMHBIA CPOK U rapaHTUHasi HapaboTka No KaBUTALMOHHOMY MUTTUHIY YCTaHaBNUBAKOTCS B
TEXHUYECKOM 3afaHuN.

4.2 OnpepeneHne o6bLemMa KaBUTaLLMOHHOIO NMUTTUHra
B TexHuyeckom 3agaHun ycTaHaBnmMBatoT:

a) JonyctuMmbll o6MeH matepuana, YHOCUMOro npu KaBUTaUMOHHOM MUTTUHIE, BO BpeMsi 6a3oBoi
HapaboTku, onpeagensemon B cootBeTcTBum € 4.3.1;

0) MeToabl M3MepeHMs U pacyeTa 06beMa KaBUTaLUOHHOIO MUTTUHIA, UCMOSb3yEeMble NPU BbIMONTHEHWM
rapaHTUn B COOTBETCTBUMU C 5.2.

apaHTUIAHBIA CPOK MO KaBUTaLMOHHOMY NMUTTUHIY CrieayeT OnpeaensaTb ¢ y4eToM noTepy matepuana:

- obbemom " " Ha poTope/paboyem konece (cMm. 3.28);
- Ha poTope/paboyeM Konece Ha rnybuHy " 5"

- Ha HeBpaLLaKLLMXCH YacTsx Ha obbem " ";

- Ha HeBpaLLalLWMXCs YacTsax Ha rmyouHy " 5.

"apaHTWK No KAaBMTALMOHHOMY MUTTUHTY MOTYT ObITb YCTAHOBMEHbI MyTEM OrPaHUYEHUst MaKCUMarbHOW
rny6uHbl 3 (cM. 3.26) unu orpaHnyeHns ob6bema matepuana [, yHECEHHOrO Npu KaBUTaLUMOHHOM NUTTUHIE
(cm. 3.28), unu ycTaHOBIEHMS 3HAaYeHUN 0O60MX NapaMeTpPoB.

O6bem matepvana [, YHeCeHHbld Npu  KaBUTALUMOHHOM MUTTMHIE Ha OAHOW nonacTu
poTtopa/pabo4yero koreca, He AO/MKEH MpeBblaTb 3HA4YeHWss ¥ OT Bcero obbema, HOpMUpYeMoro ans
poTopa/paboyero koneca:

I =0,4 - gna ocebix TypbuH (KannaHa, nponennepHbix 1 T.4.);

¥ =0,15 - ana paguanbHO-0CeBON TYpOUHbI;

I =0,3 - Ana HacocoB N HAaCOCHbIX TYPOWH;

¥ =0,3 - ana gnaroHanbHbIX NOBOPOTHO-NONACTHbIX TYpOuH 1 TypboHacocoB.

[ns Bcex HeBpallaloLWmUxcs YacTen oceBbiX TYpOUH, oceBbIX TypOOHACOCOB, OCEBbLIX MMOPOHACOCOB,
AvaroHarnbHbIX NMOBOPOTHO-MOMNACTHLIX TYpPOUH M TypOoHAcOCOB BeENWUYMHLI Fy6uHbLI 5 1 obbem [ OyayTt
PaBHATLCSA BENUYMHAM, yKasaHHbIM Ans poTopa/paboyvero korneca. [Ons BCex HeBpallaloLMXCsi YacTen
paauanbHO-oceBbIX TypbWH, HacocoB W LeEeHTpobexHbix TypboHacocoB 3HayeHMe obbema [ Oyaer

PaBHATLCA MOMOBMHE 3HAYeHWsl, ykasaHHOro Ans potopa/paboyero koneca, a 3HadyeHve rMyGuHbl 5 -
3Ha4YeHuio, ykasaHHOMY Ansi poTopa/paboyero koneca.

4.3 Inana3oHbl PeXXMMOB paboThbl MaLWUHbI U NPOAOIIKUTENIBHOCTL PaboThi
[ns ycTaHOBMEHWS rapaHTUMHOTO CpoKa MO KaBWUTALMOHHOMY MUTTMHIY U €ro OLEeHKe HeoGXoaMmo
ykasaTb [JuanasoHbl PeXUMOB paboTbl MalMHbl B OTHOWEHWM YAOeNbHOW TMOpaBIIMYEeCKON 3SHeprvu,

MOLUHOCTM U NPSE (CM. pUCyHKU 1 1 2) BMECTE C COOTBETCTBYIOLLEN NPOOOMKUTENBHOCTHI0 paboThl.

TexHu4eckoe 3agaHne ycTaHaBnMBaeT COOTHOLLEHNS MEXAY:

- Frprw P (Tonbko B TYpGUHHOM peskmMe paboTbi);
- Frin Frp (Tonbko B TYypOMHHOM pexumme paboTbl);

- Brgn Ecrr;
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- Erpun By

Ecnn Ttpebyetcd, 4toObl MawumHa paboTana 6e3 KaBUTAUMOHHOINO MUTTUHIA B COOTBETCTBUM C
npunoxexvem B, To pekomenayeTcsi, uto6bl E77, paHsnocs Zer ; Erir- B, a Frir- o

Ecnn TexHnyeckoe 3agaHue yCTaHaBnmBaeT HOpMaJ'IbeIIZ Hel'lpeprBHbIIZ anana3oH pa60TbI MaLUUHbI,
TO YyYUTbIBAKOT:

Fry =105y

By =By

Brp =EBep.

YpoenbHble rmapaBnuyeckme aHeprumn, MOLWHOCTM, YPOBHU BEPXHErO U HWXHero Gbeda unu BbicoTa
BCacblBaHUS, a Takke MPOAOIKUTENBHOCTL PaboTbl (UKCUMPYIOTCA AN KaXOoW MalluHbl BO Bpemst
rapaHTUHOrO cpoka. 3aka3ynk UMeeT NpaBo NPOBEPUTL BbIMOSIHEHWE COrMacoBaHHbIX YCIOBUM.

4.3.1 bazoBas HapaboTka

[INs oUeHKM KaBUTaLMOHHOIo NUTTMHIA crieayeT NPUMEHNATb cneayolive 6a3oBble HapaboTKu:

a) Ans mMawuvH, paboTalwmx C BbICOKUM KOI(MULMEHTOM WMCMOMb30OBAHUS MOLLHOCTU (Hamnpumep,
TypbuH, paboTawwmx B 6azoBom pexume), - 8000 y;

©) 4nsa MaLUvH, UMEIOLLIMX HU3KUIN KO3MPULIMEHT NCNONB30BAHNS MOLLHOCTM (Hanpumep, ruapoTypouH,
paboTaloLliMx B MNUKOBOM pEXMME, HacoCoB M TypbOHACOCOB TrMAPOAKKYMYMUPYIOLWKUX CTaHUMA W
TypboHacocoB, paboTarLLmnx B HACOCHOM pexume), - 3000 u.

4.3.2 ®aKkTnyeckana HapaboTka

C Havana paboTbl MaLIMHbBI U 4O MOMEHTA OLEHKN KaBUTALUOHHOMO NMUTTUHIA AOJMKHbI BECTUCH 3anuncu
paboTbl MMAPOAKKYMYNUPYIOLLEN 3MeKTPOCTaHUUW, KOTOpblEe YYUTLIBAOT NPOAOIHKUTENBHOCTE BPEMEHHOM
paboyelr 30HbI M BENUYMHY HArpy3ku u yaenbHOW rmapaBinyeckon 3Heprum.

Ecnu He ycTaHOBRNEHO MHOE YCNoBME, TO rapaHTUs MO KaBUTALUMOHHOMY MUTTUHIY yTpayuBaeT CBOKO
cuny B Cnydae, ecnv npesbllleHa dakTnyeckasd npoaoIKUMTENbHOCTb paboThl MallWHbI B CReAyHLmnX
pexunmax:

a) ansa rmapoTypbuHebl unu TypboHacoca, paboTaloLmx B pexume TypOuHbI:

- MPOAOIMKNTENBHOCTL PaboTbl BO BpEMEHHON paboyen 30He ¢ neperpyskon, kak onpegerneHo B 3.10
(cm. pucyHok 2) - 100 v;

- NPOAOOIKUTENBHOCTL pPaboTbl BO BPEMEHHOW paboyvelt 30HEe C MOHWKEHHOW Harpy3Kkom, Kak
onpegeneHo B 3.11 (cM. pucyHok 2) - 500 y;

- NPOAOIMKUTENBHOCTL PaboTbl BO BpeMeHHOW paboyen 30He HU3KOW YyAenbHOW rumapaBnmnyeckon
3Heprnu, kak onpegeneHo B 3.12 (cM. pucyHok 2) - 50 y;

- NPOAOIMKUTENBHOCTE PaboTbl BO BpEMEHHON pabo4yelrt 30He BbICOKOW YyAenbHOW rmapaBrmnyeckomn
3Heprun, kak onpegeneHo B 3.13 (CM. pucyHoK 2) - 50 y;

©0) AN HAcoCOB M’MAPOAKKYMYIMPYIOLWMX SMEKTPOCTAHUMI U TypboHacocoB, paboTatoLmMx B HACOCHOM
pexume:

- NPOACIKUTENBHOCTL pPaboTbl BO BPEMEHHOW paboyen 30HEe HU3KOWM YOENbHOW ruapaBnMYECKOn
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3Hepruu, kak onpegerneHo B 3.12 (cM. pucyHok 2) - 100 y;

- NPOAOIMKUTENBHOCTE PaboTbl BO BpEMEHHON pabo4yert 30He BbICOKOW YyAenbHOW rmapaBrmnyeckomn
aHeprun, kak onpegeneHo B 3.13 (cM. pucyHok 2) - 100 u.

MpopomknteneHOCTb paboTbl ANuTeNsLHOCTHIO 50 4, 100 Y 1 500 4, Nnoka3aHHOE BbiLle, CIYXUT 6a3oBoM
Hapabotkon 8000 4 wm 3000 4. T[lpogormkuTenbHOCTb paboTbl [ormkHa ObiTb CKOpPPEeKTMpOBaHa
COOTBETCTBYIOLLMM 0bpasom, ecnu 6azoBas HapaboTka oTnudaetcs ot 8000 4 munum 3000 u.

4.3.3 Ocobble ycnoBus

Bpewmsi, HeobxoanMoe Ans nycka UnmM oCTaHOBKM rMapaBnnyeckoii MalluHbl, JOMKHO GbiTb BKIHOYEHO B
dpakTuyeckyto HapaboTky. Ecnv He ycTaHOBMNEHO MHOe ycroBue, To Npu paboTe rmapoTypGuHbI C HarpysKo

Hwke Frp MnM Hacoca (MMM TMOPOHAcoca B HAacOCHOM PEXMME) C  Harpyskoi Bbie  &7ir

NPOAOIMKUTENBHOCTL PEXUMOB Mycka M OCTAaHOBKM [OMKHa OblTb orpaHuyeHa. Bpewmsi, npu KOTOpom
poTtop/paboyee Koneco MalluHbl BpawaeTcss 06e3 Harpysku, AO/MKHO ObITb MCKMOYEHO M3 pacyeTta
dakTnyeckomn HapaboTku.

TypOuWHbI C ABONHBIM perynupoBannem (Hanpumep, TypouHbl KannaHa) ans obecneveHms BbINOSIHEHMS
rapaHTUAHOIO CpoKa Mo KaBMTALMOHHOMY MUTTUHIY HacTpauBaloT "Ha ynope". PerynupoBka yrna nosopoTta
pabo4ero koneca u yrrna noBopoTa flonaTok HanpaBnsOLWEro annaparta BbINOMHAETCS B TECTOBOM pPeXUMe
nepeg Ha4yanom paboTkl, YTOObI MMHUMU3NPOBATL MNOTEHLMANBHBIE NOBPEXAEHMS MaLUUHBI.

Typ6oHacockbl Ans o6GecrneyeHns BbIMONIHEHUS FapaHTUAHOMO CPoKa MO KaBUTALMOHHOMY MUTTUHIY
perynupyloTcst B pexume Hacoca C npeasaputenisHO YCTaHOBMNEHHbIM OTKPLITUEM FOMNATOK HanpasnsoLLEero
annapaTa C y4eTOoM yAernbHOW r’mapaBnnyeckoin saHeprun. 3aka3unk MMeeT NpaBo Ha MNPOBEPKY BbIMOJTHEHUS
JaHHOro ycroBusi (OTKpbITUE NOMaToOK HanmpaBfsloOWEro anmnapaTta C y4eToM yAenbHOW rMapaBnvyeckomn
3Heprumn) 3a Bpemsi, yCTaHOBIIEHHOE TEXHUYECKMM 3adaHneM. [laHHas TpoBepka AOSHKHA BbINOMHATLCS cpasy
nocre Havana paboTbl, YTOGbl MUHUMW3MPOBaTL NOTEHLMANbHbLIE NOBPEXAEHWS MaLUWHBbI.

5 MeToabl OLleHKM KAaBUTALWMOHHOIO NUTTUHra
5.1 OueHKa KaBUTaLMOHHOIO NUTTUHra BO BPeMs rapaHTUMHOrO CpokKa

3akas34ynKk NpousBOAMT OCMOTP MMAPABMNYECKON MallnHbI B LIENsAX BbiABMEHUA AedeKToB Ha Hell B
TeyeHne YycTaHOBMNEHHOro nepuoga. KopoTkas 3annaHvMpoBaHHas OCTaHOBKa paboTbl TMApaBnM4YecKoit
MallMHbl B Havane rapaHTMMHOrO nepuoda MO3BONMMT CBOEBPEMEHHO BbISBUTb, YCTPaHUTb W/WMK
3annaHMpoBaTb AeNCTBUA MO YCTPaHEHUIO NPUYMH HedocTaTkoB. [aHHbI noaxod no3BonseT usbexarb
ANUTENBHOTO NPOCTOS No3AHee Y MOXET YBENUYUTL CPOK CNYXObl rmapaBnMyeckori MallvHbI.

Ecnv 0o OKOHYaHWs rapaHTUAHOINO cCpoka MO KaBMTALMOHHOMY MUTTUHIY 3akasyuk (C MOMOLLbHO
NonMpoBaHus N/Mnn CBapKu):

- npon3BoanT 3HaYUTENbHbIN PEMOHT nospe>|<,quv||7| BCrneancTeBme KaBUTaLuMOHHOIO NMUTTUHTA;

- BOCCTaHaBJ1IMBaeT ,El,ed)Ole/IDOBaHHbIe ANIEMEHTbI KOHCprKLI,I/II7I, noaBep>XeHHble KaBUTauMOHHOMY
MUTTUHTY,

TO rapaHTuiiHas HapaboTKa Mo KaBUTaLUMOHHOMY MUTTUHIY COrfiacHo 3.5 paccunTbiBaeTCs C MOMEHTA,
KorZa ruapasnuyeckasl MalnHa GyaeT cHoBa 3anylleHa B paboTy.

Ecnu rugpaBnunyeckasi MaliMHa NofBepriiace MUHUMAasbHOMY (HEe3HauUTENbHOMY) PEMOHTY (PEMOHT
BbINOMHEH C MOMOLLbI HE3HAYMTENbHOMO LWNMDOBAHUS W/MMU MONMPOBAHWUSA), TO FapaHTUMHBLIA CPOK Mo
KaBUTaLMOHHOMY MUTTUHTY MO COMAaLLEHUNI0 MEXAY U3rOTOBUTENEM U 3aKa34YMKOM MOXET He NMpepbiBaTbCs.

5.2 MeToAbl U3MepeHusi U pacyeT 06 bemMa KaBUTaLLMOHHOIO NMUTTUHrA

I/I3mepeHv|e KaBUTAaUMOHHOIO NMUTTUHra B UeNndX BbINMOJIHEHNA FapaHTI/II7I npoBOAAT OO WUCTEYEHUA
FapaHTI/II7IHOF0 CpoKa nnn FapaHTI/II7IHOIZ Hapa60TKI/I no KaBUTaUMOHHOMY MUTTUHTY.

OcmoTp mMoxeT ObiTb NpoBedeH B TeveHne 80%-120% OT BPEMEHW, YCTAHOBMEHHOIO B TEXHUYECKOM
3agaHun. O6bem KaBWTALMOHHOIO MUTTUHIa onpegensercs nyTemM UCMNoMb30BaHWS METOAOB M3MEpPEHUS,
onucbiBaeMbiX Hwke. BbibpaHHble MeToabl M3MepeHnst OOIMKHbl ObiTh yKasaHbl B TEXHUYECKOM 3afaHuw.
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LUnngoBaHne He BbIMOMHAETCS Mepesd W3MEpPeHUeM, €cnv OTCYTCTBYET CorfalleHVe Ha W3MepeHwue
MakcuMarbHO rnyouHbl. MecTHoe WndoBaHne BbINONHAETCS nepes M3MepeHneM MakcmarbHOW ryouHbl,
nocrne usmepeHus obbema. LUnudosaHne BLINOMHAETCA B criyyae, €cnv 3TO He BMMSIET Ha pesynbraThbl
n3MepeHuss obbema KaBUTALUMOHHOTO NUTTWMHra. Ecnu wnudgoBaHMe BLINOMHAETCA, TO peKoMeHayeTcs
N3MepUTb 06 bEM KaBUTALIMOHHOIO NUTTUHrA METOAOM, ONUCaHHbIM B 5.2.3a).

5.2.1 MakcumanbHyto rnyouHy i NGO 061acTU C MUTTUHIOM cnenyet onpefensitb rnybuHomepom ¢

“cnonb3oBaHueM WabnoHa nMbo Apyroro NPUCMNoCcoGEHNs, KOTOPbIE YCTAHABMNMBAIOT HA HEMOBPEXOEHHYIO
NOBEPXHOCTb AeTanu, U BOCMPOM3BOAAT NepBoHaYarnbHble KOHTYPbl B 30HE paspyLueHus matepuana.

norpeLIJHOCTb n3MepeHna He OoSmKHa npesbiwaTtb £10% o1 MaKkCUmanbHOM FJ'Iy6I/IHbI, HO He Gonee 1
MM.

5.2.2 OTpenbHble y4acTKn NOBPEXAEHHOM NOBEPXHOCTH A, pasrpaHnU4MBaloT Kpackom Nm YepHunamm

B Criy4ae, eCnv KOHTYPbI SIBASIIOTCS HEPOBHBLIMWU U 061acTb NMUTTUHIA UMEET M3rnbbl BO BCEX TPEX N3MEPEHMSAX
- 1 OTNeyYaTky MOBPEXOEHHOW MOBEPXHOCTM MEPEHOCAT Ha MPOYHYH Gymary NMocpefcTBOM KOHTaKTa Wu
KanbkupoBaHusi. lMnowagb oTnevatkoB Ha Oymare crnepyeT ONpefenaTb NNaHMMeTpUupoBaHueM 6o
noac4eToM KBagpaToB, ecnu Bbina ucnonb3oBaHa Gymara ¢ pa3smepHoOn CETKON.

MorpelwHoCTb N3MepeHns He AomkHa npesbiwaTth £10%.

O6nacTb NUTTUHIra onpeaenseTcs NOBPEXAEHHBIM Y4aCTKOM, Y KOTOPOro rnybuHa nuttuHra 6onee 0,5
mMm. OnpefgeneHne obwmx o6bEMOB MOBPEXAEHUNA, AaXe €Crn HEKOTOpble U3 MOBPEXAEHWUA HACTOMbKO
Maribl, YTO HE YYUTBIBAKOTCH rapaHTUNRHLIMK YCNOBUSIMW, MOXKET BbITb MONE3HbIM.

5.2.3 MNotepn maTepuana " onpegensitoTcs ogHMM U3 cnocobosB:

a) HenocpenCcTtBeHHbIM U3MepeHnem obbema nnacTu4eckon maccsbl, Tp66y6MOI7I ana BOCCTaHOBIEHUA
nepBOHaqaanon Hep83pyLLIeHHOI7I (*)OprI NOBEPXHOCTMU. Ecnu paspywieHne Bbl3BaHO KaBuTaunen Ha
NOBEPXHOCTH, I/ICKpI/IBJ'IeHHOI7I BO BCEX TpeX U3MEpPEHnax, To d)opmy NOBEPXHOCTU crnenyeT KOHTpPOoNnMpoBaTh C
NOMOLLbIO LABGIOHOB 1N Oopyrux nogxogAawmnx yCTpOIZCTB.

lMorpelHoCTb N3MepeHns He AoSMKkHa npesbiwaTth £15%;

6) NPUBNM3NTENbHBLIM BbIYMCIIEHWEM, KOTOPOE CrieayeT AenaTth Mo O4HONW U3 crieaylowmx opmys:

V:Z(;Clglﬂl +k2321‘12 ++.'?C!S!.t‘11) , (1)

mnn

V= K3 (8 A + S0 d + 54D )

roe &y, %9, & .. vnn k£ =0,5, eCnn MHOE He YKa3aHO B TEXHNYECKOM 3a[aHiN B 3aBUCUMOCTM OT hOPMbI
MOBPEXAEHHOW NMOBEPXHOCTY;

A, A A onpepensior B cooTBETCTBAM C 5.2.2.

6 BbluncrneHve pe3ynbLTaToB U BbINOMIHEHME FrapaHTUM
FapaHTMM MO KaBUTALUMOHHOMY MUTTUHIY CYUMTAIOTCS BbINOMHEHHBIMW, €CNM MO  UCTEeYEeHUU
3KCMNIyaTaLMOHHOro Neproaa B AManasoHax PeXMMOB YCTAHOBMEHUS, COrNMacoBaHHbIX B COOTBETCTBUU C 4.3,
pe3ynbTaT U3MEPEHUS C YH4ETOM MOTPELLHOCTU 3MEPEHUS HE MPEBLILLIAET rapaHTUAHOIO 3HAYEHUS C Y4ETOM
MonpaBku, ykazaHHON B 4.2, 1 COOTBETCTBYET hopmyre:

Ca=Cgitalip), ©)

roe C_A- (*)aKTW-IeCKOG 3Ha4YeHne nokasaresnd KaBUTauMOHHOIo NUTTUHIa (S n/vnn V), nony4yeHHoe npu
n3mMepeHnn KaBnTauMoOHHOIo NUTTUHIA;
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'k - rapaHTMpOBaHHOE NpeaeribHoe 3HauYeHWe NoKasaTens KaBUTALMOHHOTO NUTTUHIA (5 nvnn )
ons 6asoson HapaboTky;

£ 4- dpakTMYeckass HapaGoTka B COOTBETCTBUM C 3.7,

- 6as3oBas HapaboTka B COOTBETCTBUM C 3.6.

Mpwv HEBBINOMTHEHWUM FaPaHTUIA PeLLUeHMe NMPUHMMAETCS COrNIacHO TEXHUYECKOMY 3aaHuIo0.

[lononHNTENbHBIM TEXHUYECKMM 3afaHUEM MOXET ObITb npeaycMoTpeHO UCMOJ1Ib30BaHME NMOKPbITUA,
yCTOIZ‘-II/IBOFO K KaBUTaUMOHHOMY MUTTUHTY.

Bo Bcex Cryyasix rapaHTueit KaBUTaLMOHHOTO NMTTUHIa Npeanonaraetcst, yto MNESE = NESE; |

MpunoxeHne A
(cnpaBo4HoE)

Ycnoswus, BAusiloLWMe Ha rapaHTUAHBINA CPOK MO KaBUTALNOHHOMY NUTTUHIY
FapaHTUHBLIA CPOK MO KaBUTALMOHHOMY MWUTTUHIY B MOPaBMUYECKUX PEaKTUBHBLIX TypOUHaX,
rmopoarperatax W rugpoHacocax YykasblBaeTCs B TEXHUYECKOM 3adaHWM W 3aBUCUT OT TEeXHUYECKUX
XapaKTEPUCTUK TMAPOAKKYMYNUPYIOWEA SMNeKTpocTaHuuM, Hanpumep addektuBHocT U gp. O6bem
KaBUTaLMOHHOIO NMUTTMHIa 3aBUCUT rMaBHbIM 06pa3om OT creaytoLmx akTopoB:
a) TWM M KOHCTPYKLMS MaLLWHBI;

6) MaTepuan, cocTosiHMe NOBEepPXHOCTEN AeTanei, NoABEePXKEHHbIX KaBUTaLuu;
B) HaCTpOiika yCTPOWCTBA, HaNpUMep 3HaueHUe KaBUTaLMOHHOMO koadbduumerta () Ha ycTaHOBKE;

r) NPOAOIMKMUTENBHOCTL 3KCNyaTaluum 1 pexmmbl paboTsl;

[) Ka4yecTBO BOAbI.

MepBble ABa U3 oNMUCaHHbIX Bbllle (hakTOpPOB OTHOCATCS K MalUMHe, ocTanbHble 3aBUCAT OT paboumnx
YCINOBUIN TMAPOAKKYMYNMPYIOLLEA 3MNeKTpoCcTaHuun. [lo3ToMy rapaHTUiAHbIA CPOK MO  KaBUTaLWMOHHOMY
MATTUHTY YCTaHaBMMBAKOT B TEXHUYECKOM 3aaHUM MO COrfalleHnto Mexay U3roToBUTENEM U 3aKa34mKoM.

MoryT 6bITb UCMONb30BaHbI CNeaylLWme METOAbl YCTAHOBKM BENUYUNHBLI KABUTALMOHHOTO NMUTTUHIA:

- yCTaHOBKa COrnacoBaHHOIro N3roToBMTENEM U 3aKa3yYMKOM KaBUTALMOHHOMO MUTTUHra B 3aBMCMMOCTHU
OT TEXHWYECKOro 3afaHus C y4eToM pasmepa TypOuHbI UM Hacoca, CKOPOCTM BpalleHWusi, MaTepuanos,

COCTOSIHMS MOBEPXHOCTEWN, YCNOoBUIN paboTsl 1 T.4. (CM. pucyHok A.la);

- yCTaHOBKa MakcuMarnbHOro obbemMa KaBWUTALMOHHOIO MUTTUHrA B TEXHUYECKOM 3afaHun W
OCYLLLECTBMNEHMNE HACTPONKN rMApPaBMYECKO MaLLUHbI C Y4EeTOM 3TOro 3HayeHust (CM. pucyHok A.16).
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PucyHok A.1 - O6beM KaBUTALMOHHOIO NUTTUHIa Kak yHKUMS & ans JaHHOro yCTpPoMCTBa npu
paBHOMEPHOW MPON3BOAUTENBHOCTM

MawunHa moxeT paboTaTb npakTuyeckm 6e3 KaBUTALMOHHOIO MUTTUHTA, ECNK 3TO TPEeOyeT 3aKa3uuk,
oAHako Goree SKOHOMUYHO HasHauYMTb Hebonblio OObem KaBWTAUMOHHOrO NUTTWHra. B cryyae ¢
NoA3eMHbIMU CUINOBbLIMM CTAHUMUAMW CTOMMOCTb OOMOMHUTENBHOIMO MOrpyXeHus B Body OBblYHO ABNSEeTcH
CPaBHUTENbHO HU3KOM.

Henb3sa mcnonb3oBaTb 0O6GLUME peKkOMeHZauMu No pacyeTy oGbema KaBMTaLMOHHOrO MUTTUHIA, T.K.
Kakdasi ycTaHOBKa SBNSETCA YHUKanbHOW. [loaToMy pekoMeHOyeTcs Mpov3BOAMTbL HOPMUpOBaHUe
KaBUTaLIMOHHOIO MUTTUHIA NS KAXO0r0 cryyas v npeaenbHble 3HaYeHNs! yKasbiBaTb B TEXHUYECKOM 3a4aHum.
Hanpumep, HOpMMpOBaHME KaBUTALMOHHOTO MWTTMHrA B 3aBMCUMOCTM OT YCTpoiicTBa (Gonee BbiCOKoOe

3HayeHne KaBMTaUMOHHOro KoadduumneHTa (3) nHa ycTaHoBKe, Tpebywulee Oornee BbLICOKMX 3aTpaTr Ha
UHXeHepHble paboTbl) W/uNU KOHCTpyKUMM poTtopal/paboyvero koneca (cpopma w/vnn matepuan) Mmoryt
coKpaTuUTb 06BEM KaBUTaLMOHHOIO NUTTUHra. [NpenmyliectBamm 6onee BbICOKOWM MOKYMHOW LIEHbI ABMSIOTCS
CHWKeHVe 3aTpaT npu paboTe u/unu pemoHT, a TakkKe CHWXKEHME MOTEepU 3SMEKTPO3IHEepPrnn BO BpPeMSs
OTKMOYEHUS YCTPOUCTBA.

Mpunoxexue b
(cnpaBo4HoE)

AHanu3 cocToiHUA BOAbl
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Mpegnonaraetcd, YTO BoAda He SIBMSETCA XMMWYECKN arpeccuMBHOM cpefoin. B cnydvasix, ecnun Boga
cUMTaeTCcd XMMUYECKM arpecCMBHOW CpefoW, rapaHTUMpOBaHHAsA BENIMYMHA KaBUTALMOHHOIO MUTTUHTa
paccynTbiBaEeTCA Ha OCHOBaHMM aHanm3a CoCTOsIHWUS BOAbl. YCTaHOBMEHNE OrpaHNYEeHNIA U pekoMeHaaumm no
pacyeTy rapaHTMpOBaHHOMW BeNUYMHblI KaBUTALMOHHOIO MUTTUMHrA B 3aBUMCUMOCTM OT XMMUYECKOW
arpeccmMBHOCTU U, COOTBETCTBEHHO, XMMMYECKOrO COCTaBa BOAbl, @ TaKKe MaTepuarnoB rmgpaBriMyeckomn
MaLUWHbI, HE ABNSETCS 3a4aven HacTosILWero ctaHaapTa.

Ecnn Boga sABNAeTcs XMMUYECKU arpeCCI/IBHOIZ, TO 3TO cnefyeT yduTbiBaTb NpuU YyCTaHOBIIEHUU
rapaHTvM Nno KaBUTAUMUOHHOMY MUTTUHTY. Ecnu kaBUTaLMOHHBIN MUTTUHT NPONUCXoaNT B 30HAX NoBpeXaeHus,
rae OHW MOryT oTaesnibHO noagaBaTbCA XUMMYECKOWN Unun SJ'IeKTpOXVIMVI'-IeCKOVI Koppo3uun, TO TaKkue
noBpexaneHna UCKN4varTcAa U3 OLEHKN KaBUTALLMOHHOIO NUTTUHTA.

ABpa3svBHbIA U3HOC, KOTOPbIA MPOUCXOAMT BCMEACTBUE 3arpsi3HeHus BoAbl TBEPAbIMWU YacTuLamu
(Hanpumep, NeckoMm) He cYMTaeTCs KaBMTaUMOHHBIM MUTTUHIOM. Ecnv rugpaBnvyeckasd mawwmnHa paboTaeTt B
BOAe, cofepKalley 3HauuTenbHOe KOMMYeCcTBO TBEpAbIX YacTuy, TO MoTepss Maccbl MaTepmana
yBEMNMYMBAETCSH 3a CYET COBMECTHOrO BO3AEWCTBUS KaK KaBUTALMOHHOMO NUTTMHra (ecnn uMeeTcsl), Tak U
abpasuBHOro nsHoca. CteneHb yBenuyeHusl paspyLleHuin 3aBUCUT OT PasnUUHbIX acrnekToB, Harnpuvep oT
KOHLIeHTpauun 0CaKkoB, MWHepanbHOro CcocTaBa, rpajaumm pasmepa U napameTpoB CTOSNKHOBEHUA
(Hanpumep, cpaBHUTENbHOW CKOPOCTU U yrna nageHusl), a Takke OT XapakTepucTuk matepuana u paboumx
YCITOBWUW TMAPaBIMYECKOA MaluHbl. Ecnv noBepxXHOCTb U3MeHsieTcs BcreacTBMe abpas3vBHOM 3pO3un, TO
MOXET BO3HWKHYTb MOBPEXAEHMEe, Bbl3BaHHOE KaBMTAUMOHHBIM MUTTUHIOM, KOTOPOE YCKOopsieTCs M3-3a
n3MeHeHnst popmbl NOTOKa XMAKOCTU. [pu M3MepeHn NMOBPEXAEHNS BXKHO MOMHWUTb, YTO BHELLUHWUA BUG W
MEXaHM3M paspylleHWA U3-3a KaBUTALMOHHOIO MUTTUMHra U abpa3vBHOM 3po3nM pasHble. Ecnn
KaBUTaALUWOHHbIV MUTTUHI MPOUCXOOUT B 30HaX, rge NoBpexaeHns 06ycrnoBneHbl NpoLeccamMmu TPEHNs], TO OHK
OOIMKHbI UCKMYAaTLCHA M3 OLLEHKWN KaBUTALMOHHOIO NUTTUHTA.

an/IMepr 00bEMOB KaBMTAUMOHHOIO MUTTMHIA U MeToabl n3MepeHua, npmBegeHHble B HacTodALleEM
CTaHOapTe, OTHOCATCA TOJIbKO K noBpeXAaeHUAM KaBUTAUMOHHOIO MNUTTUHrA. OpHako HEeKOTOopble
rmgponnowanKku pa60Ta+0T B BOAE, co,u,epmau.l,eﬁ 3Ha4YnNTEeNbHOE KONMMYeCcTBO TBEPAbIX 4YaCTul no Kpa|7|He|7|
Mepe B TedeHne HECKOJIbKMX MecAueB B roay. HacTtoswun CTaHOapT HE HOPMUPYET KONMMYeCTBO TBepAblX
4YacTtuu B BOAe, KOTOpble NMpMnBOOAT K 3p03nn MmaTtepunanoB MallnHbl BCleaCcTBMe TPEHUA.

B TexHWyeckoMm 3agjaHuM ycTaHaBNMBAlOT AOMYCTMMOE 3HadYeHvWe TBepAbiX 4YacTuy B Boge, TuM
MUHeparoB 1 pasmep TBepablX YacTuy (necka). Ecrnv aTu 3HauyeHusi NpeBbIWaT JONYCTUMOE 3HaYeHue, TO
COCTaBIsieTCs creLmanbHoe cornalleHme, B KOTOPOM yKasblBatoTcs NoTepn o6beMa MaTepumarna, Bol3BaHHbIe
B OTAENbHOCTU KaBUTaLMOHHBLIM MUTTUHIOM U abpasnBHOW 3po3ueil. OgHako Ha NpaKkTUKe NpeacTaBnseTcs
KpalHe CIOXHbIM M3MepuUTb WX pasgernbHo. [NpeanoytutencHee, YToObl 3akasyvk AaBarn rapaHTuio Ha
CyMMapHyto notepto MaTepuana, 06yCrnoBneHHY0 KaBUTALMOHHBLIM MUTTUHIOM M abpasnBHbLIM M3HOCOM.

MpunoxeHve B
(cnpaBo4HoE)

Mpumepbl 06bEMOB KaBUTAaLUOHHOIO NMUTTUHra
Ha pucyHkax B.1 un B.2 npuBegeHbl B KkadecTBe MPUMEPOB [AuanasOoHbl pPexXumoB paboThbl
rMAPaBNNYECKON MalUMHbI, B KOTOPbIX MOryT OblTb BblOpaHbl 3HA4YEeHWs MakcUMarbHOW rnybuHbl 5 B
MUnnMMeTpax u o6bEM [ B KyGMUecknx caHTUMeTpax Anst poTopa/paboyero koneca nto6oro Tuna MallmHbI
- nobon MaTepuan npu HopMasnbHOM MCMONb30BaHMK, HAaNpPUMEpP, HepXXaBetLwas cTanb unn yrnepoancras

cTanb C MOKPbITUEM M3 HepXaBelowen ctanu wnu Ans JobblX M3 [OBYX OPUEHTUPOBOYHBLIX CPOKOB
NPOAOIHKMTENbHOCTY BbINOMNHEHUS paboT, kak onpeaeneHo B 4.3.1.
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PucyHok B.1 - Mpumepbl MakcnmansHO AONYCTUMbIX 3HAYEHUIA FMYyOMHbI KABUTALMOHHOMO NMUTTUHIA 4NN
poTopa/paboyero korneca
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PucyHok B.2 - Mpumepbl MakcmarnbsHO AONYCTUMbIX 3HAYEHUN 0O beMa KaBUTALMOHHOIO NUTTUHIA AN
poTopa/paboyero korneca

OnpeferneHHble 3Ha4YeHNs YYUTLIBAKOT CrieayoLue yCroBus:
- 3HauMTeNbHbIE PEMOHTHbIE paboThl B TeUYEHME ABYX NET aKCnyaTauuu;
- rybrHa NoBpeXaeHWUiA, KOTopasi He BMUSIET Ha MPOYHOCTb MMAPABNNYECKON MaLLUUHBbI.

Cnegyet OTMETUTb, YTO [AaHHble 3HavyeHus obbema |~ ABMAKTCA OENCTBUTENbHbIMW AOns BCEro
poTopa/paboyero koneca, a He TONbKO A1 NnonacTu.

CnenyeT NnoHMMaTb, YTO AaHHble 3HAYeHUs ABNAOTCA npuMmepoM. CyllecTByOT criydaun, korga oyayT
BblOMpaTbCcA GOMbLUME WU MEHbLUNE 3HAYEHMS B 3aBMCUMOCTU OT OMNpeadeneHHOro npoekta u/vnm paboumx
XapakTepUCTMK rmapaBrnmMyeckort MallnHbI.

Mmapaenuyeckon MallnHo 6e3 KaBUTALMOHHOIO NMUTTHMHIA MOXET CUMTaTbCA MalluHa, paboTatowlas ¢
06HEMOM KaBUTALMOHHOTO MUTTUHIA, COOTBETCTBYIOLWErO 1/4 MUHMMAanbHLIX 3HaYeHuiA (CM. pUcyHkn B.1 n
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B.2).

anIHFlTbIe 3Ha4YeHUA OOJDKHbI pacnonaratbCA B npeaenax rpaHnd, yKa3aHHbIX Ha pUCYHKax B.1unB.2
(38 WCKMOYEHNEM MaLUMH 6e3 KaBUTaUMOHHOIO NUTTUHTA (KaK OTMe4YeHOo BbILIJe)).

BepxHasa rpaHuua (cMm. pucyHku B.1 n B.2), koTopas ykasbiBaeT Ha O0mnbluyld TEHAEHUMIO K
KaBUTaLWOHHOMY NUTTUHTY, ByaeT paccMaTpuBaTbCs, €CNN UMEET MECTO OAHO U3 CReayLWmnX YCNOBUNA:

- bonbLon paboynin guanasoH yaenbHOW rMapaBndeckon SHepPrum n/unm MOLLHOCTHY;
- MorpaHnYyHoe Unu HegocratodHoe MNEHE |
- MaTepwuan ¢ YCTOMYMBOCTbLIO K KaBUTALMOHHOMY MUTTUHTY, 6Onee HU3KOW, YeM HepXXaBetoLas cTanb;
- aHanu3 Ka4yecTBa COCTOSIHMSA BOAbI, KOTOPbIV ABMNSIETCA NPUEMIIEMBIM;
- 3amMeHa poTtopa/paboyero Koneca.
Mpunoxexne OA

(obs3aTensHoe)

CBefieHNsA 0 COOTBETCTBUM CCbISNTOYHbIX HaLUOHalbHbIX U MeXrocyaapCtBeHHbIX CTaHOApPTOB
CTaHgapTaM, MCNOJNb30BaHHbLIM B Ka4eCcTBe CCbIJNTIOYHbIX B TPUMEeHeHHOM MeXXAyHapoO4HOM

cTaHgapTe
Tabnuua OA.1
O603HayeHne CCbINOYHOr0 HAaLMOHAMNBHOrO, CreneHb O6o3HayeHne 1 HaMMeHOBaHUe CChINTIOYHOrO
MEXrocyapCTBEHHOro cTaHaapTa COOTBETCTBUSA cTaHgapTa
FOCT P 27.002-2009 NEQ M3K 60050 (191) HageXHOCTb 1 Ka4ecTBO YCITyT.
FOCT 27807-88 NEQ IEC 60545 (545) TypbuHbl ruapaBnuyeckue.
PykoBoacTBO Mo BBOAY B aKcnnyatauuto, paboTe n
obcnyXnuBaHuto
MpumeyaHue - B HacToswwen Tabnuue ncnonb3oBaHoO crneaytollee ycnoBHoe 0603Ha4YeHne CTENEHN COOTBETCTBUS
CTaHdapToB:
- NEQ - HeaKkBMBaneHTHble CTaHAapThl.

Y[OK 621.22:006.86 OKC 27.140 OKI1 31 1000

KnioueBble crnoBa: TypOuHbl ruapaBnuMyeckue, rvapoarperatel, TypGOHACOCHI, MMAPOAKKYMynupyloLme
3NeKTPOCTaHLMK, Noka3aTenu, KaBUTALMOHHbIA MUTTUHT, OLEHKA, U3MEPEHUS!.

ONEeKTPOHHbIN TEKCT JOKYMEHTa

nogrotoeneH 3A0 "Kogekc" 1 cBepeH no:

oduumansHoe n3gaHme

M.: CtangapTuHcopm, 2014

I'OCT P 55562-2013 (MDK 60609-1:2004) TypOvHBI THAPABIMYECKHE, THAPOArPEraThI
TAIPOAKKYMVIIUPVIOIIUX DJIEKTPOCTAHIINN U TypOoHacochl. OLEHKAa KABUTAIMOHHOI0 MUTTUHIA.
Yacts 1. Ouenka B peakTUBHBIX TypOuHax, ruapoarperarax I’ ADC u typbonacocax (McToYHHK:
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