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Mpeaguncnosue

1 NOArOTOBNEH O6LecTBOM C OrpaHUYeHHONn OTBETCTBEHHOCTbIO « TEXHOHE®TEIMA3» (OO0
«TEXHOHE®TEIA3») Ha OCHOBE COOCTBEHHOrO ayTeHTUYHOrO MepeBoda Ha PYCCKUW A3bIK CTaHgapTa,
YKa3aHHOrO B NYHKTE 4.

2 BHECEH TexHu4eckum komuteToM no ctaHaaptusaumum TK 23 «TexHuka u TexHonormm 4oouliumn u
nepepaboTkn HEPTU U razay.

3 YTBEP)XOEH W BBEJEH B JEVCTBWVE Mpukasom deaepanbHOro areHTCTea no TEXHUYECKOMY
perynmpoBaHuio u metTponorum ot 22 Hosi6psa 2013 r. Ne 1889-cr.

4 Hacroawui craHgapt aendeTtcs MOAWMULMPOBAHHBLIM MO OTHOLLUEHUIO K MEXAYHAPOAHOMY
craHpapty NCO 15136-2:2006 «HedTAiHas M rasosass NPOMbILLNEHHOCTb. CUCTEMbl BUHTOBbLIX HAacOCOB
KaBUTAUMOHHOIO TUMAa ANA MEXaHW3UPOBaHHOW A00bluKM. YacTb 2. CuCTEMbI C MOBEPXHOCTHLIM NPUBOAOMY»
(ISO 15136-2:2006 «Petroleum and Natural Gas Industries — Progressing cavity pump systems for artificial
lift = Part 2: Surface-drive systemsy).

JononHuTenbHble NONOXeHUa u TpeboBaHus, a TaKkke CHOCKU, BKIMIOYEHHbIE B TEKCT HACTOALLEro
cTaHpapTa Ans  ydeta noTPeOHOCTEN HaUWOHANBbHOM 9KOHOMWMKM W OCODEHHOCTEW  POCCMUIACKOM
HauMOHanbHON CTaHaapTM3aumm, BbliAENEHbl KYyPCUBOM.

Mpu npumeHeHuW HacToALero craHgapTa PeKOMEHAYETCHA WCNOoNb30BaTb BMECTO CCbINOYHbIX
MEXOYHapoAHbIX CTaHAapTOB COOTBETCTBYIOLLME UM HaAUMOHarnbHble cTaHaaptel Poccuiickon deaepauum,
CBEAEHUSI 0 KOTOPbLIX NPUBEAEHLI B ONOMHUTENBbHOM NpunoxeHun OA.

5 BBEJEH BINEPBbIE

lMpasuna npumeHeruss Hacmosweao cmaHdapma ycmaHoerneHol € FTOCT P 1.0—2012 (pa3den 8).
UHpopmayusa 06 usMeHeHUsX K Hacmoswemy cmaHoapmy rnybnukyemcs e exxe200HOM (10 COCMOSIHUIO Ha
1 aHeaps mekyweeo eoda) UHhoOPMaLUOHHOM yKka3amerne «HayuoHanbHble cmaHdapmbiy», a ohuyuanbHbll
meKkem U3MEHEHUll U ronpasok — 8 EXeMECSYHOM UHOPMaUUOHHOM yka3amese «HauyuoHarbHble
cmaHOapmbi». B cnydae nepecmompa  (3aMeHbl) Unu  OMMEHbI  Hacmosiweao cmaHlapma
coomsemcmeyrouiee ysedomneHue 6ydem onybnukoeaHo 6 bnuxaliuem ebirycke UHGOPMayUOHHO20
yKkasamens «HayuoranbHbie cmaHOapmbi». Coomeemcemesyrowas uUHgopmayus, yeedoMmieHue u mekcmabl
pasmewaomes makxe 8 UHhOPpMayUuoHHOU cucmeme obuwie2o nonb3osaHus — Ha oguyuanbHOM cailme
®eldepanbHoe0 azeHmemea Mo MEXHUYECKOMY peeynuposaHuto U memposnoz2uu e cemu YHmepHem
(gost.ru)

© CraHgapTtuHdgopmM, 2014

Hacrosiumit cTaHAapT He MOXET GbiTh MOMHOCTBLIO UMW YACTUYHO BOCTPOMSBEAEH, TUPaXMUPOBaH U
pacnpocTpaHeH B KayecTBe oduumanbHoro usgavus 6e3 paspelieHuss degepanbHOro areHtcrsa no
TEXHUYECKOMY PeryriMmpoBaHm1io U MEeTPONOrmu
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NCO (MexpayHapoaHas opraHu3auus no craHaaptusauuu) sIBNsSieTC BCeMUpHOW hepepauuen
HaUMOHAanbHLIX OpraHoB MO CTaHaapTu3auuu (ctaHgapTusylolmx opraHoB uneHos WUCO). Moproroeka
MeXAYHapOAHbIX CTaHAAapToB OObIMHO NPOBOAMTCA B TexHuuyeckux komuterax MWCO. Kaxabii
HaUMOHAanNbHLIA OpraH no craHgapTu3auuu, asnsowminca yneHom MCO u 3aMHTepecoBaHHbIN B obGnacru,
ANs KOTOPOW Obin €O34aH TEXHUYECKUIA KOMUTET, MMEET MPaBO Y4acTBOBaTb B JAEATENbHOCTUM 3TOr0
komuteta. B atom pabote Takke y4acTBYIOT  MEXAyHapodHble, MPaBUTENbCTBEHHbIE WU
HENPaBUTENbLCTBEHHbIE OPraHU3aLuu, UMeIOLLIME COOTBETCTBYIOLLME COrMaLLeHus o coTpyaHuyectase ¢ UCO.
NCO TecHo coTpyaHuyaeT ¢ MexayHapoaHoW anekTpotexHuyeckon komuccuen (IEC) no scem Bonpocam
CTaHaapTU3aLUMmM B INEKTPOTEXHUKE.

MexayHapoaHble cTaHaapTbl pa3pabaTbiBaloTC B COOTBETCTBMU C MpaBuIiamMu, NpuBEAEHHLIMU B
Dupektusax ISO/IEC, Yactb 2.

OCHOBHOM 3aja4yeil TEXHUYECKMX KOMUTETOB SIBMNSIETCH MOArOTOBKA MEXAYHApPOAHbIX CTaHAapTOB.
Mpoektel MeXayHapoAHbIX CTAHAAPTOB, MPUHATBIX TEXHUYECKUMWM  KOMUTETAMMU, PacCbinalwTcs
HaUMOHanbHbLIM OpraHam no craHgapTusauum crpaH-uneHo MCO ana ronocoBaHus. [ybnukauus B
Ka4yecTBe MEeXAyHapoAHOro craHgapra Tpebyer ero yreepxaeHus He MeHee 75% HauMOHarnbHbLIX OpraHoB
no ctaHaapTusauum crpai-unedos MCO, yyacTByOLUMX B FOSIOCOBAHUU.

Heob6xogumo uMeTb B BUAY, UTO HEKOTOPbIE 3MNEMEHTbl HaCTOALEro AOKyMeHTa MOryT ObiTb
06bEKTOM naTeHTHoro npaea. |SO He HeCeT OTBETCTBEHHOCTb 3a UAEHTU(UKALMIO KAKOro-nubo OTAEeNnbHOro
UK BCEX TakUx NaTEeHTHbIX Npas.

NCO 15136-2 noarotoeneH TexHuueckum Komutetom ISO/TC 67, «Mamepuarnbi, obopydosaHue u
MOpPCKUe KOHCMpyKUuu 0ns HeghmsHol, Heghmexumudeckol u 2a3oeoli npombiwineHHocmu», NogkoMuteT
SC 4, «Bbyposoe u akcrinyamayuoHHoe obopydosaHue».

NCO 15136 cocTomuT U3 crneayoLmx YacTemn:

- HedhTtAHas 1 razoBas NPOMbLILLNEHHOCTb — CUCMEMbI 8UHIMOBbIX HACOC08 OJ11 MeXaHU3UPO8aHHOL
006bi4u — Yacms 1: Hacocsr,

- HehTaiHas 1 razoBasi NPOMbLILLNIEHHOCTb — CUCMEMbI 8UHIMOBbIX HACOC08 01151 MEXaHU3UPOBaHHOL
006bi4u — Yacmpb 2: Cucmembl Ha3eMHO020 rpusoda.
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BBepeHue

HacToswas yacte craHgapra siBnfetca MoAUMULMPOBAHHON MO OTHOLUEHWUIO K MEXAYHapOoaHOMY
craHgapty NCO 15136-2:2006 «[pomMbILLNEHHOCTb HEpTAHAA KU rasoas. CUCTEMbI BUHTOBbLIX HACOCOB ANs
MEXaHU3UPOBAHHOW [00blMM — YacTb 2: CUCTEMblI HA3EMHOrO MPWBOAA», KOTOPbIA Obin paspaboTaH
notpedbutenamu/3akazynkaMmn U NOCTaBLUMKAMU/M3TOTOBUTENSMU BUHTOBLIX HACOCOB U MpeAHa3HaveH Ans
MCNonb30BaHUA B HeTAHOW M rasoBOW NPOMBLILLIIEHHOCTM BCEro Mupa. Hacrodwaa yacte craHgapra
ycTaHaBnuBaet TpeboBaHnA U COAEPKUT MHADOPMALMIO N0 BOMPOCam BbiGOpa, U3rOTOBNEHUS, NPOBEAEHNSA
UCMbITAHUIA W 3KCMyaTauuum HaseMHbIX NpUBOAOB. KpoMme TOro, HacTosilas 4yacTb CTaHgapra COoAepxuT
TpeboBaHMA K MOCTABLUMKY/M3rOTOBUTEMIO, YCTAHABMUBAKOLIME MUHMMArNbHbIE MapaMeTpbl, KOTOPbIE OH
JOMmkeH cobnoaarts, YTOObI NPOAYKLUMA COOTBETCTBOBANA HACTOSILLEMY CTaHAapTy.

Hacroswas yactb craHgapTta CTPYKTYypMpOBaHa no YPOBHAM MOBbLILLEHHbIX TPEOOBaHUI K KOHTPOSIO
Ka4yecTBa U YTBEPXOEHUIO NPOEKTOB. Takue ypOBHM MNO3BOMSIOT NOTpebuTento/3akasyuuky BbiOupaTtb TOT
YPOBEHB, KOTOPbI HEOOXOAUM B KaXA0M KOHKPETHOM CIy4ae NPUMEHEHUS.

B AQokymeHTauum nNo KOHTPOMIO KayecTBa CYLUECTBYIOT ABa YPOBHSA, KOTOPble AAl0T BO3MOXHOCTb
noTpebutento/3akazyuky BbiOupaTb TpeboBaHus, OTBEYaLMe WX MPeAnOYTEeHUIO UMM YCNOBUSIM
aKcnnyarauuu. YposeHb Q2 B AOKYMEHTAUMKM MO KOHTPOSIO KavyecTsa — 9TO CTaHAAapTHLIN npeanaraemMbli
YPOBEHb, a ypoBeHb Q1 — paclmpeHHble TpeboBaHuA K KayecTBy. MoTpebuTens/3akasunk npu >xenaHum
MOXET yka3aTb AONONHUTENbHbIE TPEOOBaHUS.

Mpu Nonb3oBaHWM 3TUM JOKYMEHTOM, HEOOXOAMMO UMETL B BUAY, YTO B OTAENbHbLIX Cryyasx MoryTt
noTpeboBaTbCs AONONHUTENbHbIE — Cneuuduyeckue TpeboBaHMS, KPOME U3NOXKEHHbIX. Llenbio HacTosLwer
YacTW CTaHjapTa He ABMAETCA 3anpeTuTb WM MOMEeLlaTb MNOCTaBLUMKY/M3rOTOBMTENIO npeanaratb WUnu
nonb30BaTeNo/NoKynaTento MCNonb30BaTh anbTepPHaTMBHOE 000PYA0BaHWE UMK UHXEHEPHbIE peLleHns. JTo
0COBEHHO NMPUMEHUMO B Cryyae, ecnuv UMeeT MeCTO BHeAPEHUE UHHOBALIMOHHOW UNU YCOBEPLLUEHCTBOBAHHOMN
TexHonornu. Ecnu npeanaraetca anbTepHaTMBa, TO UMEHHO NOCTaBLUUK/U3rOTOBUTENbL OTBETCTBEHEH 3a TO,
4TOObI ACHO M NOMHOCTLIO U3MNOXUTL NOObLIE OTKMNOHEHNSA OT TpeboBaHMI AAHHON YacTu cTaHgapTa.
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HAUMOHANBbHBIN CTAHOAPT POCCUMNCKOMN ®PELEPALUUMN

HE®TAHAA U FTASOBASA NMPOMbILWLJIEHHOCTD.

CUCTEMBI BUHTOBbLIX HACOCOB AN MeXaHM3MPOBaHHOW A00bIYM
YacTb 2
YCTaHOBKM HAaCOCHbI€ BUHTOBbIE C Ha3€MHbIM NPUBOAOM
O6wue TexHu4eckue TpedoBaHUA

Petroleum and natural gas industries - Progressing cavity pump systems for artificial lift - Part 2: Surface-
drive systems - General technical requirements

Nara BBegenus — 2014—07-01
1 O6nacTb NPUMEHeHunA

Hacrtosiwas vacTtb crangapta (mamee cTaHAaapr) pacnpoOCTPaAHAETCA Ha CUCTEMbl HA3eMHOro
npuBOAA BUHTOBLIX HACOCOB, UCMONbL3yEMbIX B HE(DTAHOW U ra3oBOM NPOMBLILAEHHOCTU U yCTaHaBnmBaeT
TpeboBaHMsA NO MPOEKTUPOBAHUIO, NPOBEPKE NPaBUMBHOCTM NPOEKTUPOBAHUS, NPUEMOYHOMY KOHTPOIIO,
M3rOTOBIEHUIO, KOHTPOMIO AaHHbIX, (PYHKLMOHANBLHOW OLIEHKE, PEMOHTY U MOArOTOBKE K TPAHCMNOPTMPOBKE.
HacToswumii ctaHaapT pacnpoCTPaHSETCA Ha U3AEenusa, KOTOpble nNoAanagaloT noj onpeaeneHue CUcTembl
Ha3eMHoOro npueoga. Kpome Toro, HacTosiLuii craHaapT coaepxuT uHdopmaumio no BbIOOPY, YCTAHOBKE M
JKcnyaraumum TOpMO3HON CUCTEMbI, BLIOOPY U MCMOMNB30BAHUIO HACOCHbIX LLTAHT.

HacTosiwuii ctaHaapT He pacnpoCcTpaHAeTca Ha:

— CKB&XVHHbIE NPUBOAHbIE CUCTEMbI;

HaCOCHbI€ LUTaHru;

32XUMbl MONMPOBAHHBIX LUTOKOB;
CanbHUKK;

CUCTEMbI YpaBneHUs 3NeKTpPonpuBoAOM;

— KOHTPObHO-U3MepuTesnbHble NPUGopsI;

— YCTPOWCTBA BHELUHEW CUITOBON TPAHCMUCCUMU;

— conyTcTBytoLlee 060opyaOBaHWE: PEMHU, LIKMBLI N NPEAOXPAHUTENbHLIE YCTPOWCTBA, €CN TONLKO
OHW He $BNSETCA HeOoTbEMNEMbIMM MO MPOeKkTy. TpebGoBaHUA K YyKa3aHHbIM YCTPOWCTBAM [AOSDKHbI
YyCTaHaBNUBAaTLCS UMM HET B APYTMX MEXAYHAPOAHbIX CTaHAapTax.

2 HopmaTuBHbIE CCbINKN

B HacTosiLiem cTanHgapTe ucnonb30BaHbl CCbINKK Ha cneayloLlue ctaHaapTbl:

FOCT 7512-82 Konmpornb Hepa3spywarowuli. CoeduHeHus1 ceapHbie. Paduoepaguqeckuli Memod

FOCT 9012-59 (MCO 410-82, MCO 6506-81) Memannbl. MemoQ u3smepeHus meepéocmu no
Bpurenmo

FOCT 9013-59 (MCO 6508-86) Memannbi. Memod uameperuss meepdocmu rno Pokeenny

FOCT 14782-86 Konmponb Hepaspywaiouwiuli. CoeduHeHus ceapHbie. MemoOdbl ynbmpa3ssyKkosbie

FOCT 21105-87 Konmponb Hepa3spywarouwuli. MazHumonopouwkoebili Memod

FOCT 22727-88 lNMpokam nucmosoll. MemoOdk! ynempa3sykoe020 KOHmMpons

FOCT 23055-78 Konmponb Hepaspywarowiull. Ceapka memarnnoe nnasneHuem. Knaccuguxkayus
ceapHbIx coeduHeHull 1o pesynbmamam paduoepaghu4yecKkoao KOHMpPOIsis

FOCT P NCO 2859-1-2007 Cmamucmudeckue memoolsi. [Tpoyelypbi bi60p04HO20 KOHMPOIS 110
anbmepHamueHoOMy npu3sHaky. Yacmpb 1. [TnaHbl 8bI60p04YHO20 KOHMPOIA nocnedosamerbHbIX napmull Ha
OCHO8€ NpuUeMIeMo20 yPO8Hs Kayecmea

M3paHue ocpuumnansbHoe
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FOCT P UCO 6507-1-2007 Memansbi u criniaebl. M3mepeHue meepdocmu no Bukkepcy. Yacms 1.
Memod usmepeHus

FOCT P NCO 9000-2008 Cucmembi MeHedXMeHMa kayecmea. OCHOBHbIE TMOTIOXEeHUS U CI108apb

FOCT P UCO 9712-2009 Konmposnb Hepaspywarowull. Ammecmauus u cepmuguxkayus
nepcoHana

FOCT P EH 13463-1-2009 O6opydoeaHue Heanekmpudeckoe, rnpedHazHa4eHHoe 0ns NpuMeHeHUs
8 NTomeHryuarnbHO 83pbleoonacHbix cpedax. Yacmp 1. Obwue mpebosaHus

FOCT P 50779.72-99 (MCO 2859-2-85) Cmamucmudeckue memoosi. [Ipouedypbi ebib0poYHO20
KOHMpPOnA 1o anbmepHamueHoMy npu3Haky. Yacmb 2. [lnaHbl ebibOPOYHO20 KOHMPONA OmMOesibHbIX
napmuli Ha ocHoee npedenbHo20 kadecmea LQ

MpumeyaHnue — Npu nonb3oBaHUM HaCTOSLIUM CTAHAAPTOM LefnecoobpasHo NpoBepuTb AedcTBue
CCbINOYHBIX CTaHAAPTOB B UHPOPMaLMOHHONW cucTeMe ob6LLero Nonb3oBaHMa — Ha oduynanbHoMm caite degepanbHOro
areHTCTBa Mo TEXHW4ECKOMY PEryniupoBaHuio U METPONIorun B ceTU MHTEPHET UNKU NO eXerogHoMy UHGOpMaLUOHHOMY
ykasaTenio «HauyuoHanbHble cTaHAapThl», KOTOpPLIA OnybrnukoBaH No COCTOSHUIO Ha 1 SHBapA Tekywero roaa, U no
BbINycKaM eXeMecA4YHOro UHgpopMaLMOHHOro ykasaTensa «HavuuoHanbHble cTaHfapThl» 3a Tekywuii roa. Ecnu samMeHeH
CCbINIOYHbLIA CTaHAapT, Ha KOTOpLI AaHa HefaTMpoBaHHas CChINKa, TO PEKOMEHAYETCA UCNoNb3oBaTb AENCTBYIOLLYIO
BEPCUD 3TOrO CTaHjapTa C Y4eTOM BCEX BHECEHHLIX B [aHHYl0 BEpCUl0 U3MEHEHUW. Ecnu 3amMeHeH CCbINOYHbIN
CTaHAapT, Ha KOTOpbI/i AaHa AaTUpoBaHHas Ccbifika, TO PEKOMEeHAYETCA MCMONb3oBaTb BEPCUIO 3TOrO cTaHaapTa ¢
yKasaHHbIM Bhlille rofoM yTBepXAeHus (NpuHATus). Ecnn nocne yTeepXAeHUA HacTOALWeEro cTaHfapTa B CCbINOYHbIN
CTaHfapT, Ha KOTOphIii faHa AaTMpoBaHHas CCbifka, BHECEHO W3MEHeHWe, 3aTparusatoliee NOMOXeHUe, Ha KoTopoe
JlaHa Cchifka, TO 3TO MONOXEHUe peKOMEeHAYeTCcA MPUMeHsATb 6e3 yyeTa AaHHOro W3MeHeHus. Ecnu ccbinouHblin
CTaHfapT oTMeHeH 6e3 3ameHbl, TO MOMNoXeHWe, B KOTOPOM [laHa CCbifika Ha Hero, peKOMeHAYeTCA NPUMEHSATL B YacTH,
He 3aTparuBaroLLent 3Ty CChInKy.

3 TepMmuHbI M onpeaeneHun

B Hacroswem craHpapte nNpUMEHAITCS  cneayiowme TepMUHbl € COOTBETCTBYIOLLUMMU
onpegeneHnsamm:

3.1 BcnomorartenbHoe o6opypoBaHue (auxiliary equipment): OGopyaoBaHue unu aetanu, Ha
KOTOpOE He pacnpoCTpaHsaeTCcA HAaCTOALMA CcTaHaapT M kotopoe 0ObiMHO  BbiOupaetrca  u/unu
yCTaHaBnMBaeTcA noTpebuTenem/3akasymkoM, HanpuMep LUKUBbBI U PEMHU, ABUFATENM, KpeneXxHble AeTanu
MONMPOBAaHHBIX LLITOKOB, NPeoXPaHUTENbHBIE YCTPOCTBA, PEryNATOPbI CKOPOCTU ABUFATENS, OFPaHUYMTENM KPYTALLIErO
MOMEHTa.

3.2 BxogHas MouwHocTb (input power rating): MakcumanbHO AOMYCTUMAasi MOLLHOCTb, KOTOpPYIO
MO>XHO NOABECTU K CUCTEME HA3EMHOI0 NPUBOAA.

3.3 BbicTynawowasa vactb nonupoBaHHoro wroka (polished-rod stick-up): Otpe3ok
MONTIMPOBAHHOIO LUTOKA, HAaXOAALLEroca Haj BEPXHEN YacTbiO 3aXuMa.

3.4 rmppaBnuyeckuin kpytawun momeHT (hydraulic torque): KpyTlmii MOMEHT, Bbi3BaHHbIN
nepenagoMm AaBfeHUs B HACOCE WM 3aBUCALUMIA OT NMOLAAM MOMNEPEYHOr0 CeyeHuss ero paboyen napbl
(poTtop — cTaTop).

3.5 rmppasnuyeckuin npusoa (hydraulic drive): Tun cucrembl Ha3eMHOro NpUBOAAa OT NEPBUYHOIO
rMapomoTopa.

3.6 rmaBHbIA Ban (main shaft): LleHTpanbHblii Ban Ha3eMHOr0 NPUMBOAA, KOTOPbLIN COEAUHEH C
KONOHHOW npuBoAa.

3.7 puanasoH perynupoBaHusA paboyen ckopoctu (operating speed range): [Auana3son,
onpeaeneHHblii MMHUManNbHOW U MakCUMarnbHON paboYuMM CKOPOCTSIMU ANsi CUCTEMbI HA3€MHOI0 NpMBOAA,
3aaHHbIA NOCTaBLLUMKOM/U3rOTOBUTENIEM.

3.8 puanasoH pa6oueit Temnepatypsbl (operating temperature range): [JuanasoH, onpeaeneHHbIi
MUHUMAanNbHOW U MakCUMManbHOW paboyMmMu Temneparypamu Ans CUCTEMbl HA3€MHOro NpPUBOAA, 3aA4aHHbIN
NOCTaBLUUKOM/U3TOTOBUTENEM.

3.9 puHamunveckmii ypoBeHb paGouenn xuakoctu (dynamic fluid level): mybuHa ot ycTbA
CKBa&>KMHbI A0 BEpPLUMHbI cTOnMba »MAKOCTM B 3aTpyOHOM NPOCTpPaHCTBE 0OCAAHOM KOMOHHbI U HACOCHO-
KOMMPECCOPHbIX TPYO B AMHAMUYECKOM PEXUME.

3.10 ponyckaemasa oceBas Harpy3ka (axial-load capacity): MakcumanbHas oceBas Harpyska,
KOTOpas MOXET MoaAepxMBaTbCA [aHHOW CUCTEMOW HE3aBUCUMO OT BO3MOXXHOCTEN BCMOMOraTesfibHoro
o6opyaoBaHus.
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3.11 konoHHa npuBoaa (drive string): Ycrpoicteo, nepegaiowiee sHeprmio (06bIMHO — HACOCHBLIMU
LUTaHrammn) mexxay CUCTEMOW Ha3eMHOro NPUBOAA U NOrPY>KHbIM BUHTOBLIM HAaCOCOM.

3.12 MOMEHT cun conpoTuBIEeHuA oopaTtHoMy BpaweHuto (backspin-resisting torque): Kpyrawui
MOMEHT, Npunaraemblii K KONIOHHE NPUBOAA ANA CONPOTUBMEHNA 0O6PaTHOMY BPALLEHMIO.

3.13 MakcumanbHasi CKOpOCThL OOpaTHOro BpaweHua (maximum backspin speed): MakcumanbsHo
J0MycTumMasi CKopoCcTb 06PaTHOroO BPAaLLEHUA Ha NMAaBHOM Bany, NPU KOTOPOM HE HapyLLAeTCsl LieNoCTHOCTb
CUCTEMbI HA3EMHOTO NPMBOAA M BCMOMOraTenbHOro o6opyaoBaHus.

3.14 maxkcuManbHbIi AUHAMMYECKUW YPOBeHb Xuakoctu (maximum dynamic fluid level):
M3mMepeHHbI OT NOBEPXHOCTU 3a008 MaKCUMAanbHbI YpOBEeHb pabodent >XMAKOCTU B 3aTpPyOHOM
NPOCTPaHCTBE, KOTOPbIA FapaHTUPYeT, 4TO NOCNEe OCTAHOBKM HacoCca 4acToTa BpAaLLEHUS He MpPEeBbICUT
MaKCHMarnbHYI0 4acToTy 00paTHOro BpaLLeHUs AN CUCTEMbl HA3eMHOTo NpUBoAA.

3.15 mMakcumanbHbIi paboumi KpyTAawmMN MOMeHT (maximum operating torque): MakcumanbHO
JONYCTUMBIA  KPYTALLUMI  MOMEHT Ha [nasHOM Bany npusoga BO BpemsA paboTbl, yKa3aHHbIN
FIOCTaBLL[,I/IKOM/I/I3FOTOBI/ITeJ18M.

3.16 momeHT uHepuun (moment of inertia). OTHOWeEHWE KPYTAWMX MOMEHTOB, Npunaraembix K
BpaLLaloWmMmMcs AeTansiM CUCTEMbl Ha3eMHOro NpuMBOAA, K YrnoBOMY YCKOPEHMIO AeTarnen, Bpalalowmxca
BOKPYT 0OLLIEN OCH.

3.17 momenT cun TpeHus (friction torque): MomeHT cun CONPOTMBNEHUA BPALLEHUIO KOMOHHbI
npUBOAAa BHYTPU HACOCHO-KOMMPECCOPHbLIX TPYG M pOTOpa BHYTPU CTaTopa, KOTOPbIW 3aBUCUT OT Pa3nu4HbIX
hakTopoB, BKMOYasa (HO He orpaHuuMBas) rmyGuHy CKBaXkMHbl U ee NPOPUnb, XapakTEPUCTUKK Napbl poTop —
CTaTop Hacoca u HaTAr Mexzay POTOPOM U CTaTOPOM, a Takke XapakTepUCTUKY rmapaBnu4ecKoro canbHuKa.

3.18 wnanop xupkoctn (fluid head): [aBneHue, BbIpAXKEHHOE BLICOTOM cTONGA XXMAKOCTU
OTHOCUTENBLHO BbIOPAHHOTO YPOBHS OTCYETA, UMK SHEPTUNA, OTHECEHHAA K eANHULE BECA XUAKOCTH.

3.19 obparHoe Bpawenme (backspin): Mpouecc, npu KOTOPOM MOrPY>KHOW BWHTOBOM HAacoC,
Ha3eMHbII NPMBOA M CUNOBOW ONOK paboTaloT B NPOTUBOMOJIOKHOM HOPMAanbHON paboTe HanpaBneHun, 4YTo
00yCnoBMeHO HaNpaBNeHNEM ABWDKEHUS XXMAKOCTU U NOTEHLMANbHON 3HEPTUN.

3.20 orpaHuMuuTens KpyTauwero MomeHta (torque-limiting device): MpucnocoGnenue, kotopoe
NPenATCTBYET CUCTEME HA3EMHOr0 NPUBOAA NPUIOXUTb K KOJIOHHE NPUBOAA KPYTALMA MOMEHT BbILLE
33aHHOr0 3HaYeHus.

3.21 naptua ToBapoB (job lot): MapTna matepnanos MnNM KOMMOHEHTOB, KOTOpPble NOABEPranucb
O0MHAKOBOMY MpPOLecCy Unm psay NpoLeccoB.

3.22 nepBuYHbIA aBuratenb (prime mover): [1suratens (06bIMHO 9NEKTPUYECKUI, ruapaBnuyeckuii
UNKN BHYTPEHHErO cropaHus), obecnevymsatowmin CunoBomn 6ok KpyTALWMUM MOMEHTOM.

3.23 norpyxHoi BUHTOBOM Hacoc (progressing cavity pump): Crnyckaemblii B CKBaXXMHY Hacoc,
COCTOSILLMI M3 cTaTtopa M poTopa, NPOCTPAHCTBEHHAs TreOMETPUS KOTOpbIX TakoBa, YTO CO3JAaeT ABE UMK
CepuIio NMMH3006pasHbIX, CNMparnbHbIX, MU30NMPOBAHHBLIX MONOCTEMN.

3.24 noteHumanbHas 3Heprusa xugkoctu (fluid potential energy): 3Heprusi, HakonneHHas B
cucteme aobblMM M3-3a PasHOCTW YPOBHEN XXUAKOCTU B KOMOHHAX OBGCaAHbIX U HACOCHO-KOMMPECCOPHbIX
Tpyb.

3.25 npuBoa ¢ peaykTtopom (gear-reduction drive): Tun cuCTEMBbI NOBEPXHOCTHLIX NPUBOAOB C
YCTPOMCTBOM, NpeobpasyioLnuM BLICOKYIO YIMOBYIO CKOPOCTb BXOAHOro Bana (eana asuratens) B Gonee
HU3KYIO Ha BbIXOAHOM Bany (KONOHHAa NpuBoaa).

3.26 npuBogHon wkuB (driven sheave): LLkuB, yCTaHOBMEHHbIA Ha [NaBHOM Bany CUCTEM
Ha3eMHOro ynpasneHus ¢ peMeHHbIM NMPUBOAOM.

3.27 NpuUnoXeHHbIW KPYTAWMA MoMeHT (applied torque): KpyTawuii MOMEHT, MPUNOXEHHLIA K
BEPXHEMY CEYEHUIO KONMOHHbLI NPMBOAA CUCTEMOI HA3EMHOI0 NPMBOAA.

3.28 npocnexuBaeMoCTb NapTum ToBapoB (job-lot traceability): CnocoBHOCTL eauHUUblI TOBapa
ObiTb  MAEGHTU(PMUMPOBAHHOM KAk MPUHaAnexawas K KOHKPETHOW napTuM, U3 KOTOPOW OHa
naeHTnduynpyeTcs.

3.29 npsamon npuBop (direct drive): Tun cucrtembl Ha3eMHOro MPUBOAA, B KOTOPOM OTCYTCTBYIOT
3MEeMEHTbI NEPEeaayn MOLLHOCTU MeXay ABUraTenem v NpuBOAMMON BO BPALLEHUE Harpy3Koii.

3.30 pacxon xupkoctu (flow rate): Konunuectso >kMakocTu, npoTekarollen B €AuMHULY BPEeMeEHU
yepes XMBOE CeYeHne NoToka.

3.31 pacyeTHble napameTpbl ynopHoro nogwwunHuka (thrust-bearing rating): Ony6nukoBaHHble
U3roTOBUTENEM CTAaTUCTUYECKUME NACMOPTHbIE JaHHble YMNOPHOro MOALUMMHMKA, KOTOpble  Cnyxar
pekoMeHAauMAMU MPU NPOrHO3MPOBAHUU HOMUHANBHOTO pecypca NOALUMNHUKA B AaHHbIX YCIOBUSAX.

3.32 peMoHT (repair): [eicTBuUsA, K KOTOPbIM OTHOCATCA AEMOHTax, pasbopka, NoBTOpHasa cbopka u
UcnbiTaHue, BKMYad wWnNnm ucknw4vaa 3amMeHy noaxoasaLmx neTaneVl, a TaKkke MOrytr OTHOCUTbCA
MexaHuyeckasi obpaboTtka, ceapka, TepmoobpaboTka unu mobble Apyrue NPOU3BOACTBEHHbIE paboThl, B
pesynbTaTe KOTOpbiX 060pyAOBaHUE BOCCTAHABMMBAETCS A0 CBOErO NEPBOHAYANbHOIO COCTOSHUS.

3
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3.33 cunoBon 6nok (power train): [letanu cuMCTeMbl HAa3eMHOr0 MPMBOAA M BCMOMOraTenbHOro
obopynoBaHus, KOTOpble NEpeaalrT JHepruio (KPYTALWMA MOMEHT) OT MNMEPBUYHOTO ABUraTens KOMOHHE
npueoaa.

3.34 cucrema HasemHoro npuBoga (surface-drive system): Ysen o6opyaoBaHus, KOTOPbIV
rnepegaeTr KpyTALWMA MOMEHT OT MNEPBWYHOTO ABWUratens K poTOPY BMHTOBOrO HAacoca, BOCMPUHUMAET
Harpysku, nepeaaBaemble KOMOHHOW NPUBOAA M perynupyet obpaTHoe BpaLleHUe KONOHHbI MpUBOAA.

3.35 cucrema HuxxHero npusopa (bottom-drive system): Cucrtema npusoga BUHTOBOrO Hacoca, B
KOTOPOWA UCMOMNb3yeTC NOrPyXHOW ABUraTens.

3.36 cuctema npousBoacTBeHHas (production system): Yien o000pynoBaHusi, K KOTOPOMY
OTHOCAITCA YCTaHOBMEHHBIN HAcOC, KOMOHHA NpPUBOAA, KOFIOHHA HACOCHO-KOMMPEeCCOpHbIX Tpyb, ob6cagHas
KONTOHHA CKBa)KMHbI, CUCTEMA HA3EMHOr0 NPUBOAA U BCIOMOraTensHoe 060pya0BaHue.

3.37 ckopocTb BKnr4YeHusa Topmo3oB (brake-engagement speed): YrmoBasa CKOpoCTb, npu
KOTOPOI TOPMO3HasA CUCTEMA BKIMIOYAETCA BO BpeMs 00paTHOro BpaLLeHUs.

3.38 ckopoctb paccesaHua Tenna (heat dissipation rate): CkopocTb, C KOTOpOM 3HEprus
paccenBaeTCs OT CUCTEMbl HA3EMHOTO MPUBOAA B OKPY>KAIOLLYIO Cpealy B BUAE Tenna.

3.39 TennoeMmkoctb (heat capacity): OTHOweHue oOLieln 3Hepruu, MOIMoOLAEeMONn CUCTEMON
Ha3eMHOro nNpueoAa, K BENMYMHE N3MEHEHNSA TEMNEpPaTypPbl B CUCTEME HAa3eMHOr0O NPMBOAA.

3.40 TtopmosHaa cuctema (brake system): Cucrema, kotopas oGecneuMBaeT perynupyemoe
COMpoTUBNEHUE 06PaTHOMY BPAaLLEHUIO KOMOHHbI NPUBOAA.

3.41 ynopHbii nopgwmnHuk (thrust bearing): OnopHoe yCTPOWCTBO BHYTPU CUCTEMbI HA3EMHOIO
npuBoAa, KOTOPOE BOCNPUHUMAET OCEBYIO Harpy3ky, nepejasaeMylo KOSIOHHOM NpuBO/AA, NO3BOMNAA en Npu
3TOM BpaLLaThCs.

3.42 wkue npueBopa (driver sheave): LUk, yCTAHOBMEHHLIN Ha Bany NEpBUYHOrO ABuUratens B
CcUCTeMax Ha3eMHOro ynpaBfeHUs C PEMEHHbIM NMPUBOAOM.

3.43 aHeprus KpyuveHus (torsional energy): SHeprus, HakornsfeHHas B KOJIOHHE npuBoAa W3-3a
ynpyrov gecpopmaLium, BbI3BaHHON HaNpPsiXKeHUEM Kpy4eHus:.

4 CokpalueHus

ANSI| — AMepuKaHCKUIn HaUMOHAaMNbHbIA MHCTUTYT CTaHAApPTOB

ASME — AmepukaHckoe 06LEeCTBO UHXKEHEPOB-MEXAHUKOB

ASTM — AmepukaHckoe o6LLEeCTBO cCneuuannucToB NO UCNbITAHMAM U MaTepuanam
AQL — fonycTumble npeaernsl ka4ecTsa

IEC — MexxgyHapoaHasa anekTpoTexHmyeckas KOMuccus

NACE — HaunoHanbHasa accounaums UHXeHepPOB-KOPPO3IMOHUCTOB

SAE — O6LeCTBO UHXKEHEPOB-aBTOMOBUNNCTOB

SNT (ASNT) — AMepukaHCckoe 06LLeCTBO MO Hepa3pyLUaloLLEMy KOHT PO
BH (PCP) — BuHTOBOI Hacoc

Br/ (ID) — eHympeHHuii duamemp

[TIB (TVD) — enybuHa nodeecku Hacoca ro eepmukanu

[TIC (MD) — enybura nodsecku Hacoca ro cmeosly CK8axUuHbl

H/ (OD) — Hapy»xHbill Ouamemp

HK (NDE) — HepaspyLuatoLuin KOHTPOnb

HKT — HacoCHO-KOMIpeccopHbie mpybbi

5 dyHKUMOHanbHas cneumndcpukaumnsa

5.1 O6wwuKe nonoxeHus

Ona  3akasa wu3genuii  noTpedutenb/3akasyuuMk  OOMKEH  NOATOTOBUTL  (DYHKLMOHANBHYIO
cneuyudukaumio n ykasatb TpeboBaHMA W SKCMIyaTauUOHHbIE YCNOBUA WM / UMW ONpPeaenuTb KOHKPETHbIe
u3genusa MoCTaBLUMKA/M3rOTOBUTENS, KOTOPblE [JOMMKHbI COOTBETCTBOBATb TpebOBaHMAM HACTOALLEro
CTangapra. Yka3aHHad WHOpMauus UCMNOnNb3yeTca NOCTaBLUMKOM/U3rOTOBUTENEM AnA PeKOMeHAaLuu
COOTBETCTBYIOLLLETO Hacoca w/unu aetanei. TpeGoBaHMA M 3KCMMyaTauWOHHbIE YCNOBUA MOTyT ObiTb
npeacTaBneHbl B BUAE YepTexa ¢ pasMepaMmu, npocrnekta U3genust Unu Apyron AOKyMeHTauuu, kotopas
COOTBETCTBYET TPEBGOBaHUAM HaCTOALLEro craHaapra. Obpasew, OyHKUMOHANBHON cneuudmKkauum Ansa 3Tou
MHopMaLn NpUBEAEH B NPUNOXeHUU F.

MoTpebutens/3akasunk AomKeH ybeautbes, YTo TpeboBaHua Kk npeanonaraemMoii paboven oceso
Harpyske, KpyTsllemy MOMEHTY, CKOPOCTW, TEMNEepaType 3MEeMEHTOB CUCTEMbl HA3eMHOro npusoga (rae
TpebyeTcs) He NPEBLILLAT HOMUHAIbHbLIE XapakTEPUCTUKU AaHHOW cucTembl. MakcumanbHblil paboyui
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KPYTALLUMIA MOMEHT M MaKCMMarnbHbI AMHAMUYECKUIA YPOBEHb XWAKOCTU 3aBUCAT OT CMOCOBHOCTU CUCTEMBI
Ha3eMHOro npueoja pacceuBaTb SHEPruio, COXPAHEHHYI0 B cucTeMe A00blMM NOCne OCTaHOBKU, U MOTYT
ObITb OnpeaeneHbl G MOMOLUBIO AAHHbLIX, NPEACTaBIEHHbIX B BUAE TeXHUYeckux TpeboBaHUA K
aHanuTMYecKol MoAenu o6paTHOro BpaLleHusl, NPUBEAEHHbIX B NpUnoxeHumn B.

5.2 Bbi6op TUNA cUCTEMBbI HA3€MHOTO NPUBOAA

MoTpebutenb/3aka3uuk AOMKEH BbIOpATb TUN CUCTEMBI HA3EMHOTO NPUMBOAA (33 UCKIIOYEHMEM TUNA
NepBUYHOrO BUraTens):

a) NpuBOA C PEAYKTOPOM;
b) NPsAMON NMPUBOA,;
C) rMapasriMyecknini NpuBeoA.

5.3 OkcnnyaTtauMOHHbIE XapaKTePUCTUKN

5.3.1 O6Lwme nonoxeHus

MoTpebuTtenb/3aka3unk AomkeH obecneunTb Ans CUCTEMbl HA3E€MHOrO NpuBoaa pabouylo YacToTy
BpaLeHns U HEOOXOAMMYIO BXOAHYIO MOLLUHOCTb (KPYTSALLMIA MOMEHT), a TaKke 0CEBYIO HarpysKy.

5.3.2 NapameTpbl 3KkcnnyaTauum

@DYHKUMOHAMNbHbIE  XapakKTepUCTUKM  AOSMKHbI  ONpeaenATbCad  Ha  OCHOBaHMM  napameTpoB
aKkcnnyarauun. 3Tu napaMmeTpbl AOMKHbI BKNOYATb, HO HE OTPAHUYNBATD:

a) pacxoa »WAKOCTH, AaBneHne Ao0bITOro hriouaa Ha yCTbe CKBAXKWHBI, 4ABSIEHWE HA BXOAE B
Hacoc;

b) oXugaemble nokasatenu cBOUCTB Ao6bIToro cniouaa (NNOTHOCTb, BA3KOCTb, TEMNepaTypa u
Ap.);

c) npeanonaraemyio Mmogens BH, kotopas gomkHa ncnonb3oBaTbCs;

d) rnybuHy noasecku BH;

e) pasmepbl TpyG/ux Maccy/npumeHsemble matepuansl;

AnaMeTp KONMOHHbI MPMBOAA, TUN U MaTepuan.

5.4 COBMeCTUMOCTb € OKPYXarownUuMn yCcroBuaMmmn

MoTpebutenb/3aka3unk A[OMKEH ykasaTb TpeboBaHUA K COBMECTUMOCTM C  OKPYXKalOLLMMM
ycnosusiMu. lanee npuBoAATCA TUNUYHBIE TEMbI ANA PACCMOTPEHUSA:

a) Temrepatypa oKpyxatoLien cpeabl;

b) Temneparypa npu nycke Ha3eMHOro NpuBoAa;

C) BbICOKOE BO3aeUcTBUE YD-U3NyvyeHus;

d) BbICOKAA OTHOCUTENbHASA BIIAXHOCTb (BbICOKAas TeMneparypa KOHAEHCaLUuu);

e) YCII0BUS 3KCMIyaTauum — Nbiflb UK NECOK, MEXaHUYECKNE NPUMECH;

f) YyCnoBus, Bbi3biBalOWMe 0coboe OECnoKOMCTBO OTHOCUMTENBLHO BpeAa, HaHOCUMOro
oKpy>atoLei cpeae n 6e3onacHocTu paboTsl;

Q) cpeaa ¢ pacnblNIeHHON cornbio N0 ¢ 06pazoBaHueM CONAHbLIX OPbI3T;

h) YPOBEHb LUYMQ;

i) Knaccudukaumsi onacHbiX MecT.

5.5 CoBMeCTUMOCTb CO CBA3aHHbIM CKBaXXMHHbIM 000pyZ0BaHMUEM

MoTpebutens/3aka3unk AOMKEH yKka3aTb, [A€ NPUEMNEMO, MOAENb MHTEPAENCHOrO COeANHEHUA K
TpeboBaHUs K MaTepuanam, a Takke OrpaHUHEHUst BHELLHMX Pa3MepoB, YTO HeOOX0AUMO ANA YBEPEHHOCTH
B COOTBETCTBUM U3AENuUs NpeanonaraeMoii Skcnnyartauum, a Takke:

a) pasmep, TMn, Matepuan, KoHUrypauuio U NPUCOEAUHUTENBHBIE Pa3Mepbl MeXAY n3aenmem
1 APYrMM CKBa>MWHHbIM 0B60pyAOBaHWEM, HanNpuMep, CanbHUKOM, NOSIMPOBAHHbLIM LUTOKOM, YCTbEM U Ap.;

b) pasmep, TUM U KOHUrypaumio apyrux usaenui, KoTopble NPOXOAsT Yepes UNKU HaA AAHHbIM
n3genuem, Hanpumep, NOSMPOBAHHBIN LUTOK, HACOCHbIE LWTaHru (cm. MNpunoxexnue H) u ap.;

()] pasmep, TMN W KOHAUIypauuio Apyrux M3gesnuin, KOTopble UCMONb3yloTCA BMECTe unu B
COYETaHUK C AAHHBIM U3 ENUEM;

d) 6nnM30CTb K HEecBA3aHHOMY O6OpyJOBaHUIO, KOTOPOE MOXET MOBAMATL Ha noaayy,
yCTaHoBKy, paboTy, o6cnyxuBaHue unv n3Brie4eHne u3genus;

e) Yron HakKnoHa yCTbs OT BEPTUKAIN;

f) TpeboBaHus K 6rOKy CBA3M C NEPBUYHBLIM ABUTraTENEM.

5.6 NMoarBepxaeHUe KOPPEKTHOCTU BblOUpPaeMbIX U3genuin U (PyHKUUOHANbHbIE UCNbLITAHUA

Ona Beibupaembix u3genuin nognexar yvyety TpeOoBaHusl, NOATBEPXKAAIOWME UX KOPPEKTHOCTb W
HageXHOCTb, NO3TOMY COrnacoBaHMe npoekTa U nNpoBeAeHWe (PYHKUMOHAmNbHbIX WCMbITAHUA C LIENbio
noaTBepXaeHus pyHKLMOHaNbHbIX TPEGOBAHUIA, YKa3aHHbIX ANS 3TUX U3Aenuii, NoTpebuTento/3akasunky He
TpebyeTcs
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5.7 lokyMeHTauuA NO KOHTPOSIO KayecTBa

CormacHO 7.4 oroBopeHbl ABa  YPOBHA  AOKYMEHTaUMM N0  KOHTPOMIK  KayecTsa.
Morpebutenn/3akasunk AOMKEH ykas3aTb OAMH U3 CMeAyloLMX YPOBHEW [OKYMEHTAuWu MO KOHTPOIIOo
KayecTBa:

. Q1: Tpe6oBaHns K AOKYMEHTALMU NO KOHTPONIO BbLICOKOTO KauyecTBa, KOTOpPbIE BKMOYAOT
TpeboBaHua Q2;
. Q2: Tpe6oBaHMA K AOKYMEHTaLMKM N0 KOHTPOSIO CTaHAAPTHOIO Ka4yecTBa.

Ecnu He ykas3aH H1 0auH U3 ypOBHEN, ByaeT NnocTaBneH yposeHb Q2
6 TexHnuyeckoe onucaHue

6.1 O6wme nonoxeHuA

[MocTaBLUMK/M3roTOBUTENL OOMKEH MOArOTOBUTL TEXHWUYECKOe OnMucaHue, KOTOpoe oOTBevaeT
TpeboBaHUAM, yKa3aHHbIM B (DYHKLMOHAMNBHOW cneuudukaumm.

6.2 TexHUYeCKUE XapaKTePUCTUKH

JorKHbI GbITh BKNIOYEHBI (ECNKU NPUMEHNMO) CREAYIOLME AaHHbIE C €AUHULAMU U3MEPEHUSR:

a) TUMN CUCTEMBI HA3EMHOIO NPUBOAA;

b) AunanasoH perynupoBaHusi CKOpOCTH;

C)MaKCMManbHbIi paBoYmnin KpYTALUMIA MOMEHT;

d) OOMyCK, 0CeBas Harpyska;

e) AnanasoH 3MeHeHUs 06opPOTOB HacoCa CMEHON LUKUBOB;
f) pasamepsbl rmaBHoro Bana;

9) rabapuTbl NPOXOAUMOCTU MONUPOBAHHOIO LUTOKA;

h) TUN YCTbA/COEAUHEHUS NPUBOAA;

i) TN rmaBHOro Bana (CpaBHEHWE NONOro U LENbHOro);

j) ero dusnyeckme napaMmeTpbl U Macca;

k)Tun nepBuyHOro Apuratens u TpeboBaHUsA K OMOKY TPAHCMUCCUM, Hanudue Cucmembl M/1aeHo20
nycka u 4acimomHo20 peaynuposaHus;

[) nepeaaToyHOE OTHOLLUEHME CUIOBON NepeaYn;

m) auvanasoH pabouveii TemnepaTypbl;

n) OTBETHbIE OencTBUs Ha crieyuarbHble TpeboBaHus, 3anpalmMBaeMble
notpebutenem/3akas4ymkom B COOTBETCTBUM C pa3fenom 5;

0) MaKkcUMarnbHOE [1aBreHue Ha KOpnyC CUCTEMBI, A€ NPUMEHUMO;

p) HarnpspKeHue numaHus U 4acmorma moka.

6.3 Kputepuu npoekrupoBaHus

6.3.1 Marepuansi

MocraBwnK/M3roToBUTENDL AOMKEH NOATBEPAMUTL, YTO YKa3aHHbIe Marepuanbl UMEIOT Takue
3KCNAyaTauuoHHbIE XapaKTEPUCTUKM, KOTOPbIe NOAXOAAT KO BCEM NMapaMmeTpaM, YKasaHHbIM B TEXHUYECKUX
yCcnoBusix. 3TO OTHOCUTCSl K METamnfiMyeckum WM HeMmeTannuyeckum getansam. ocTaBLuk/M3roToBUTESb
DOMKEeH WMEeTb JOKYMEHTanbLHO OMOpMNEHHbIe cneuudukaumm Ha BCe Marepuansl, KOTopble
MCNONbL30BaNMUCh AN U3rOTOBIIEHUS JAHHOTO M3 enus.

6.3.2 TexHu4yeckue xapakrepucTuku

6.3.2.1 O6wwme nonoxxeHus

MocTaBLMK/M3roTOBUTEND AOMMKEH YCTAHOBUTbL TEXHUYECKUE XapaKTepPUCTUKK BpallaTens Ha3eMHoro
npuBOAa B MHCTPYKUMSIX NO IKCNAyaTauuu M3Jenus, Kak NPUMEHUMO K CUCTeMEe Ha3eMHOro npuBoAa Ha
OCHOBaHWU OGBLEKTUBHBIX AAHHBLIX U UX aHanu3a. Yka3aHHble TEXHUYECKUE XapaKTEPUCTUKU MEPEYUCTIEHDI
Aanee.

6.3.2.2 XapakTrepuCTukm TOPMO3HOW CUCTEMBI

6.3.2.2.1 O6wume nonoxeHus

Cneayowue napaMeTpbl AOIKHbI NPeAOCTaBnATLCA NOTPetuTento/3akasyuuky Ans NOMOLUM Mpu
OLEeHKe COOTBETCTBUS CMCTEMbl HA3EMHOIO NPMBOAA YCIOBUSAM KOHKPETHON aKCnnyaTauuu.

6.3.2.2.2 KpyTALymit MOMEHT CONPOTUBNEHUS 0OPaTHOMY BPaLLEHUIO

Maremaruyeckoe BblpaXxeHue wunu  rpaduueckoe  NpeacCTaBneHUe  KPyTAWEero  MOMEHTA;
CONpOTMBAEHUA OOpPaTHOMY BpaLLEHUIO, KOTOpoe (DOPMYNUPYETCA Kak 3aBUCUMOCTb CKOPOCTM 0BpaTHOro
BpaLLEHUs U TeMnepaTypbl B CUCTEME HAa3eMHOTo NpUBOAA, Bbipaxaemoe B H-m.

6.3.2.2.3 CKkOpoCTb TEMNOPaCcCEeAHNs

Matemartudeckoe BbipaxkeHWe wunu rpaduyeckoe npeacTaBneHUe CKOPOCTU paccesiHus Tenna,
Bbipaxxaemoe B BT/ °C.
6.3.2.2.4 TennoemkoCTb
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Yncnosoe 3HayeHue HU3NMYECKOW BEMUYMHBI, ONPEAEensiowen OTHOLIeHWe OeCKOHEYHO Marnoro
konuyecraa tennotbl OQ, NONYYEHHOro TenoM, K COOTBETCTBYIOLUEMY MpUpaLLeHuo ero temnepartypsl 07,
Bblpaxkaemoe B /K.

6.3.2.2.5 CKOpOCTb BKIOYEHMA TOPMO3HON CUCTEMBI

Bpemsi oT Hayana BKMIOYEHWS TOPMO3HON CUCTEMBI 4O MOMEHTA, KOraa noj ee BO3AENUCTBUEM
NPOUCXOAUT CHUKEHUE YaCTOThI BpaLLIEHWs pOTOPa HAcoca, BbIpaXKaeMoe B C, MUH.

6.3.2.3 MOMEHT uHepuun

Yucnosoe 3Ha4YEHWEe BENUYMHBI, MHEPLMK BO BPaLLATENBHOM ABUMXEHUM BOKPYr OCU, paBHOE CyMMe
npou3BeAeHU Macc Ha KBagpaTt ux paccTosiHUi A0 6a30BOro MHOXECTBA (TOYKM, MPAMOW UMK NMOCKOCTH),
BbIPAKAEMOE B K" M>.

6.3.2.4 HoMuHanbHasa ocesas Harpyska ynopHoro nogLumnnHuKa

YucnoBoe 3HAYEHME HOMUHAMNBLHON OCEBOW HarpyskM YMOPHOrO MOALUMMHMKA ANs 3afaHHbIX
YCNoBWiA 3Kkcnnyartauuu, seipaxaemoe B 1 H =1 kr-m/c2

6.3.2.5 HoMuHanbHas BX0AHaA MOLLHOCTb

Uucnosoe 3HaYeHMEe BXOAHOM MOLUHOCTU, BT, COOTBETCTBYIOLLEN MOLLUHOCTM MpPU HOMMHAIBHO
4acTOoTe BpaLLeHus poTopa.

6.3.2.6 MakcumanbHbIl pabounit KpyTALLMIA MOMEHT

Uucnosoe 3HaYEHUE MPOU3BEAEHMSA MaKCUMAanbHOM Cunbl, LENCTBYIOWEN BO Bpems paboTbl
MEXaHU3Mma, Ha NeYyo ee NpUroXeHus, Bbipaxaemoe B H-M.

6.3.2.7 JuanasoH paboueii TeMnepaTypsl

Yncnosoe 3HaYeHWe ABYX rPaHUYHbIX 3HAYEHWI paboyein TeMnepaTypbl, Onpeaensaowmx AuanasoH
Temnepartyp, AONYCTUMbIN MEXAHW3MOM B peanbHbIX YCNOBUAX SKCnnyaTauuum Ans nobbiX NpUMEHEHUN, B
TOM 4ucne Koraa TpebyeTca Temnepartypa BbilLe HOMUHATIBbHOIA, BblpaXkaemoii B °C.

6.3.2.8 [lnana3soH pabo4yen cCKopocTH

Yucnoeoe 3Ha4YeHUe ABYX TPaHUYHBLIX 3HAYEHWUi paboyeirt CKOpOCTH, onpeaenslwMx AuanasoH
CKOPOCTEN, A0MYyCTUMbIX MEXAHU3MOM B pPeanbHbIX YCOBUSX SKCnnyatauuu Ansa niobbiX NPUMEHEHWIA, B TOM
yucne Koraa TpebyeTcs CKOPOCTh BbILLE HOMUHANbLHOM, BblpaXXaemon B 06/MUH, ¢,

6.3.3 Bonpockl, CBA3aHHbIE C 3aLLMTON OKpY>xaloLlen cpeabl

MocTaBLMK/M3roTOBUTEND AO0SKEH YbBeauTbCA, YTO NOCTaBnsAeMoe W3Aenue COBMECTUMO C
TpeboBaHNAMM NO 3aLUMTE OKPYKAOLLEN cpeabl, onpeaeneHHbIMU NoTpedutenemM/3aka3yunkom CornacHo 5.4,
Brnaroaaps BbINOMHEHWIO 9TMX TpeboBaHWi CMCTEMA HA3EeMHOTro NMpuUBOAA AOSMKHA COOTBETCTBOBATH WM
npesbiWwaTh TpeboBaHWs HACTOsILLEro CTaHaapTa.

6.4 MpoBepka NpaBUIIbHOCTN NPOEKTUPOBAHUA

MpoBepka NPaBUNbLHOCTU NPOEKTUPOBAHMS JOIDKHA BbINOMHSATLCA NOCTABLMKOM/M3rOTOBUTENEM ANA
NOATBEPXAEHUS TOr0, YTO KOHCTPYKLMA WM3Jenus COOTBETCTBYET TEXHUYECKOMy onucanuio. lMposepka
COCTOUT W3 AOKYMEHTUPOBaHHbLIX paboT, Hanpumep, aHanu3a pacyeToB KOHCTPYKUMU U3AENUs, UCMbITaHUA
U3nenua U CPaBHEHUA ero ¢ APYruMu NoAOOHLIMM KOHCTPYKLMSIMM, @ TalKke perncrpauuein onpeaeneHHbIX
3KCNNYaTaUMOHHBLIX YCMNOBUIF B TEYEHUE BCEr0 CpPOKa CryxObl TakuX KOHCTPYKUWA. 3Tu paboTbl AOMKHLI
BKMIOYaTb, HO HE OrPAaHMYMBATLCA TEXHUYECKUMU XapakTepucTukammn no 6.3.2. Amnupudeckue metoabl u /
unn cusmnyeckue MUCNbITaHUs!, UCTIONb3yEMble B XOA€ MPOBEPKU, AOMKHbI ObITb MOMAHOCTLIO OCHOPMAEHbI
DOKYMEHTANMbHO W NOAKPENIEHbI YEPTEXKAMMN U TEXHUYECKMMU TPeBOBaHWAMKU K MaTepuanam.

6.5 NpUeMOoYHbIN KOHTPONb NPOAYKLMN

Mpu NpoBEAEHUU NPUEMOYHOIO KOHTPONSI AOMKHBI BbIMONMHATLCA TpeGoBaHus cornacHo 6.4 n 6.6.2,
npu STOM MOCTaBLUUK/M3rOTOBUTENDL [JOIDKEH [OKYMEHTanbHO MOATBEPAUTL NPOLIECCbl M pe3ynbTarhl
(yHKUMOHANbHLIX UCMbITaHUK (cormacHo 6.6), a Taikke uMeTb ann, coaepxawmin ceptTudukaTbl
MaTepuarnoB U YEPTEXU, HA KOTOPbIX NOKa3aHbl BCE NPUMEHUMBIE pasMepbl, MaTepuarnsl U JoNycku AeTanen
B UCMbITbIBAEMOM U3aenuun. Ecnu pasmep, TMn unu moaenb He NPOXOAUT (PYHKLMOHAMNbHBIE UCMLITAHUSA, TO
Ha MOBTOPHbIE UCMbITAHMA 6a3oBas MoAENb U MaTepuarnbl HE JOMKHbI NPEAOCTaBNATLCA 0 TEX Mop, noka
M3rOTOBUTENb HE OMpPeAenuT U AOKYMEHTanbHO He MOATBEpPAMUT KOppekTupylowme aencteus. Nposepka
pa3mepoB, KOTOpPble ONpeAeneHbl U3rOTOBUTENEM, Kak MMeIoLLMe peLualowee 3Ha4YeHne npu dKCnnyarauuu,
AOIMKHA NPOBOAMUTLCA 10 U NOCHE UCMILITAHUSA B PAMKAX YCTAHOBINEHHbIX KPUTEPUEB.

6.6 PyHKUMOHANbLHOE UCNbITAaHUe u3genus

6.6.1 TpeboBaHus K UCMbITAHUIO

Kaxkgpass cucrema Ha3eMHOro nNpuBOAA, BbINONTHEHHAA B COOTBETCTBUM C HACTOSALUMM CTaHAApTOM,
AOJDKHA NPOUTU (hYHKLUMOHANBHBbIE UCTbITAHUA.

6.6.2 PyHKUMOHANbHbIE UCMILITAHUA U3aenusa

3T0 UCNbITaHWSA, NPOBOAUMBIE C LIENbIO ONpeAeneHus nokasartenen HasHavyeHusl obbekTa, KoTopble
OOMKHLI NOATBEPAUTb, YTO MPOAYKLUMS OTBEYaeT TEeXHUYECKUM ONUCAHUAM MOCTABLUUKA/M3rOTOBUTENA W
HYHKLMOHANbLHLIM OMUCAHMSIM MoTpebuTensi/3akasunka. B OyHKUMOHANbHbLIX MCMLITAHUSAX AOKHbI ObiThb
AaHbl geTanbHble OLeHkn paboTbl BpallaTens NpMBoAa, BbINOMHEHb! UCCAIEA0BaHNS CKOPOCTU U KPYTALLEro

7
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MOMEHTa ODpaTHOrO BPALLEHUS, BKMIOYEHUS] TOPMO3HOW cucTembl. Bo Bpems aTux pabot Heobxoaumo
NPOBEPUTL KaXAYI XapaKTepUCTUKY KOHCTPYKLMM Ha COOTBETCTBME 3ajaHHbIM nokasaTtensm. B cnyvae
HECOOTBETCTBUSA U3rOTOBUTENL AOIDKEH ONPEAenuTb NPUYUHY TaKOro HECOOTBETCTBUA.

MocTaBLWMK/M3rOTOBUTENb AOIMKEH [AOKYMEHTanbHO MOATBEPAUTb, UTO CUCTEMbI HA3EMHOro
npuBoAa, BbIMONIHEHHbIE B COOTBETCTBUM C HACTOSALUMM CTAHAAPTOM, aAeKBaTHbl KPUTEPUAM MPUEMKM, YTO
onpeaeneHo npoueccaMmu (PyHKLMOHAMNbHbLIX UCMbLITAHUA M pe3ynbTaTamu UCMbITAHUW U3AENnus, a Takke
umeTb painn, cogepxawui cepTudukaTel MaTePManoB U YEPTEXKM, Ha KOTOPbIX NOKa3aHbl BCE NPUMEHUMbIE
pasmepbl, mMarepuanbl U AONYCKA AeTanen B WCMbITbiIBAEMOM usgenuu. OUeHKU, BKMYas Kputepuu
NPUeMKU, pe3ynbTaTbl UCMbITAHUIA W (DaKT NUKBMAALMM HECOOTBETCTBYIOLUUX W3AENUA, AOIMKHbI OblTb
JOKYMEHTanbHO NoATBEPXA EeHbl.

6.7 lononHuTenbHOE UcnbiTaHue

Mpu He0BX0AUMOCTM MOXET NOTPebOBaTLCA AONOMHUTENLHOE UCMBLITAHWE, KOTOPOE AOIMKHO ObITb
COrnacoBaHo Mexay noTpedurenem/aakazqymkom U NOCTaBLLUKOM/U3rOTOBUTENEM.

6.8 lonycTUMble U3MEHEHUA KOHCTPYKLUKN

Bce u3MeHeHusl, BHOCMMbIE B KOHCTPYKUMIO, AOJDKHbI ObiTb NOATBEPKAEHbI AOKYMEHTaMU U
NnoABEPrHyTbl  aHanu3y NOCTaBLLUMKOM/U3rOTOBUTENEM MOCPEACTBOM  CPaBHEHUS C  [JOKYMEHTamu,
NOATBEMKAAILIMMU KOPPEKTHOCTb KOHCTPYKUMW U 9KCMMyaTaUMOHHYK HAAEXHOCTb, YTOObl onpeaenutb
CYLLeCTBEHHOCTb U3MEHEeHUN. CyLLECTBEHHbIE U3MEHEHUSI KOHCTPYKLUUU — 3TO Takue U3MEHEHUs, KOTopble
BbISIBfIEHbl MOCTABLUMKOM/U3TOTOBUTENEM, W BIUSAIOT Ha MNPOU3BOAWUTENBHOCTb W3AENnUa B 334aHHbIX
ycnoBusix — akcnnyataumu.  KOHCTpykuusi, KOTOpasi MOABEPraetcA  3HAYMTENbHbBIM  U3MEHEHUAM,
NpeBpaLLaeTCd B HOBYH KOHCTPYKUMIO, AN KOTOPOW HEeoOX0AMMO NPOBECTU MPUEMOYHBIE WUCMbITAHUSA
cornacHo 6.4 1 OUeHKYy HagexHOCTW cornacHo 6.5. V3MeHeHus B KOHCTPYKUMM, MNPU3HAHHbIE
HECYLLIECTBEHHbIMU, [OMMKHbI MNOATBEPXAATLCA AOKYMEHTamu. [1OCTaBLUMK/M3rOTOBUTENb [OIDKEH, Kak
MWUHUMYM, YYUTbIBATb CReaytoLee npyu KaXkaom U3MEHEHUN KOHCTPYKLUUN:

a) HanpPsXXeHHOCTb B MOAEPHU3NPOBAHHbIX UMM U3MEHEHHBIX AeTansXx;
b) CYLLUECTBEHHbIE U3MEHEHUS;
C) (PYHKUMOHANbHbIE U3MEHEHUA.

6.9 MacwTab KOHCTPYKLMM (KOMMAKTHOCTb KOHCTPYKLMKW NpuBOAaa)
MacwrabupoBaHue K Ha3€MHbIM NPUBOAAM HE MPUMEHSETCS.

7 TpebGoBaHUsi NOCTaBWMKA/U3roTOBUTENSA

7.1 O6wme nonoxeHus

MocTaBLMK/M3rOTOBUTENDL AOSMKEH NPU MNPOEKTUPOBAHWUM, U3rOTOBMEHUW, OLIEHKE, WUCMbITAHUAX U
[OCTaBKke YCTAHOBOK Ha3eMHOro npuBoga cobniogatb npuBoAuMble aanee TpeboBaHusi, KOTOpble
paccmaTtpuBaloTca B Hactoswem craHaapte. B pasagene 7 cogepxarcs nogpo6Hble TpeboBaHus Ans Toro,
4yT0Obl NOATBEPAUTL COOTBETCTBME KAXKAOrO0 WM3rOTOBMEHHOrO u3genus TpeboBaHMAM PYHKUMOHAMNBHLIX W
TEXHUYECKMX cneumdukaumin Ans 3Toro KOHKPETHOro U3aenus.

7.2 lOKyMeHTaLMUA U KOHTPOJSb AAHHbIX

7.2.1 O6wuMe nonoxeHna

MocTaBLUMK/U3rOTOBUTENb AOIMKEH YCTAHOBUTL U NOAAEpXMBaTh NOPAAOK NPOBEAEHUSI KOHTPONSA 3a
BCEMU AOKYMEHTaMW W AaHHbIMU, KOTOpble OTHOCATCS K TpebOBaHUSIM HacToAWero craHgapra. OTu
OOKYMEHTbl M AaHHble AOMKHbl COXPAHATLCA C LENb0 MMETb BO3MOXHOCTb A0Ka3blBaTb COOTBETCTBUE
3agaHHbIM TpeboBaHusiM. Bce [OOKYMEHTbl [AOIKHbI MPOWTU COPTUPOBKY, ObiTb yaobGouuTaembiMn 1
XPaHUTBCA B COOTBETCTBYIOLLUMX YCNOBUAX, YTOObI NPeaoTBPaTUTb WX MNOBPEXAEHWe WUnu yxyaleHue
COCTOSIHUS, a TaKke yTepto. BakHo Takke, YTOObl OHM XPaAHUIUCL TaM, OTKYAa UX 3aKOHHO U ObICTPO MOXHO
NONy4UTb.

[OKYMEHTbl U AaHHble MOFYT HaxoAuTbCA B MNOOOM BuAE, HAMPUMeEpP, Ha SNEKTPOHHOM AUCKE MNK
MHOM 3NeKTPOHHOM cpeacTBe. MNoTpebuTenb/3akasunk OMMKEH UMETb AOCTYMN K AOKYMEHTaM W JaHHbIM 1
BO3MOXHOCTb NpoBeAeHus ayauta. [OKyMEeHTbl M Martepuanbl NPOEKTUPOBAHUA U3AENUSA  OOMKHbI
COXPaHSATLCA B TEYEHUE NATU NET CO AHSA NOCNELHEr0 M3roTOBNEHUSI COOTBETCTBYIOLLIETO M3 enus.

[OKyMEHTbI AOMKHbI COAepPXKaThb:

a) yepTexu usgenus;

b) TEXHUYECKNE YCNOBUS;

C) TEXHUYeckne TpeboBaHns kK matepuanam;

d) MHCTPYKLMKM MO MOHTaXy U paszbopke usgenus;

e) pe3ynbTathbl MPOBEPKN KOPPEKTHOCTU BbIOPAHHOIO U34enus;
f) AaHHbIE O NPUEMOYHbIX UCMbITAHUAX N3AENNUA;

Q) PYKOBOACTBO MO 9KCnnyatauum.
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7.2.2 TpeboBaHus K pyKOBOACTBY MO aKcnnyarawuu

PykosoactBo Mo 9kcnnyatauum AOMkHO ObiTb  AOCTYNHO noTpebuTento/3akasunky Ha BCIO
nPoAyKUMIO, KOTOpas NOCTaBMsAETCs B COOTBETCTBMM C HACTOALWIMM cTaHaapTtoM. PyKOBOACTBO MO
aKcnnyaraumm LOmKHO coaepxaTh, M0 MEHbLLEN MEPE, CNEAYIOLLYI0 MHGOPMAaLUIO:

a) CCbIfTOYHbIA HOMEP;

b) BEAOMOCTb MaTepuarnos;

c) TexHuyeckue TpeboBaHus, cornacHo pasaeny 6;

d) TEXHUYECKYIO UNMCTpauuio (MNMcTpauun), Ha KOTOPOM MOKasaHbl OCHOBHble AeTanu,
OCHOBHbIE pasmepbl U KOHUrypauuu;

e) nopsA0K MPOBEPKU A0 YCTAHOBKM M NPOLEAYPLI Nepes 06Cny>XMBaHUEM;

f) MHCTPYKUMK MO akcnnyatauum (CM. npunoxenue D), BkNovas Mepbl NPeAOCTOPOXHOCTH,
npuMeHUMble Ans 6€30MacHON U SKONOrMYECKM NPUEMNEMON paGoThl;

o)) WHCTPYKUMK MO BbIBOPY CMa3Kuy;

h) TpeboBaHus 1 NpoLeaypbl TEXHUYECKOTO 06CnyXMBaHMS (BKMOoYasa nepeyeHb u TpeboBaHna
K 3anacHbIM AeTansMm, rae npUMEeHUMO);

i) HauMeHOoBaHWe n aapec NOCTaBLUMKA/M3rOTOBUTENS;

j) MapK1poBKa ToBapa NOCTaBLLMKOM/M3roToBUTENEM (B TOM YMCNE HOMEP U TUMN TOBApa);

K) rabapuTHble pasmepsl U Macca;

1) WHCTPYKLMKM MO yX0AY U XPaHEHUIO;

m) WHCTPYKLIMK MO YCTaHOBKE (CM. npunoxeHue C);

n) AeTanu3auunio CoeAuHEHU, Hanpumep, Tun pe3bbbl, pasmep U BEC;

0) TEXHUYECKNE XapaKTEPUCTUKK No 6.3.2.

7.2.3 [JokymeHTauus no AocTaBke
J[lokyMeHTaums n3aenua NnpeaocTaBnaeTca NoTpebuTento/aakasymky Npu AOCTaBKe KaXaou CUCTEMBI
Ha3eMHOro NPUBOA A U AOIDKHA CoAepaThb, KAk MUHUMYM, CrieaytoLue CBeaeHus:

a) HauMeHOBaHWe 1 agpec NoCTaBLUUKa/U3roToBUTENS;

b) MapKUPOBKY U3Aernusi NOCTaBLLMKOM/U3roTOBUTENEM (BKINOYAs HOMEP U TUM U34enus);
©) JOKYMEHTALMIO MO KOHTPOMIO KayecTBa U MHAOPMAaLMIO MO NMPYMEHEHMIO;

d) raGapuTHble pasmepsl U Maccy;

e) TeXHU4ecKoe pykoBOACTBO MO SKCMnyaTaumn u naeHtudpukauum;

f) TEXHUYECKME YCMOBUS U3 ENNS;

Q) MHAOPMAaLMIO NO UCMbITAHUAM U3AENNS.

7.3 MapkupoBKa usagenum

Kaxkgoe [OCTaBneHHOE u3faenue B COOTBETCTBMM C HACTOSILLMM CTaHAApTOM AOIMKHO MMETb
MOCTOSAIHHYIO MapKWPOBKY B COOTBETCTBMM C TEXHUYECKUMU YCMOBUSAIMU MOCTaBLUMKA/M3TOTOBUTENS, rAe
yKasaHbl TUM, METOA 3KCMnyatauuum U pacnonoXeHue MapkupoBoK. [anee npuBoauTCA MUHUMAanbHas
MHpOpMaLWA, KOTOPYHO HEOOXOAMMO UMETL HA KAXAOM U3LENUM:

a) MOEHTUUKATOP NOCTABLUMKA/M3TOTOBUTENS;

b) aarta (Mecsi, roa) OKOHYaTeNbHON NPUEMKM NOCTaBLUMKOM/U3rOTOBUTENEM;

c) HauMeHoBaHue usgenus, HoMmep moaenwu/Tuna ] CEpUiiHbIN HOMEp
NOCTaBLUMKa/M3roTOBUTENS;

d) TUMN YNOPHOTO NOALLMMHUKA; HOMUHANbHAA OCEBasi HAarpy3ka Ha YNOPHbIK NOALLUMHUK,

e) MaKCUMMarbHbIi paboyunii KpYTALUMIA MOMEHT;

f) MakCUMMarbHas BXOAHAsA MOLLHOCTb;

9) avanasoH pabounx CKOPOCTENA.

7.4 lokyMeHTaLMUA NO KOHTPOJSIIO KayecTsa

7.4.1 OBLme NonoXeHUs

B HacTosillem craHgapTte npuBOASATCS OOBLEKTUBHBIE AaHHbIE MO ABYM YPOBHSM AOKYMEHTauuu
KOHTPONA KavecrtBa, KOTOpble AOMKHbEI ObiTb  BbIOpaHbl noTpebGutenem/sakasunkoM. KayecTtBo
MeTanmnM4eckoi YacTu M3gervin n NPoLEecchl U3rOTOBNEHNA JOIMKHbI OCTaBaTbLCS HEM3MEHHbIMU NpuU BbiGope
Q1 unmn Q2.

7.4.2 YPOBHU AOKYMEHTALMU NO KOHTPOMIO KayecTsa

Q2 - 3TO CTaHAAPTHbI YPOBEHb, COOTBETCTBYIOWLMIA TpeOOBaHUAM M3 7.2 HACTOALLEro craHaapTa.
YpoeeHb Q1 obecneunBaeT noTpebutens/zakasumka JOKyMEHTauuei no AoctaBke ana Q2, a Takke
crneaylowmMmMmn cneyndnyeckumm JOKyMEHTaMu O ToBape: ceptudpukaramu kadectsa maTepuanos, akTamu
NPOBEPKM, AOKYMEHTALMEN AONONHUTENbHbIX NPOLIECCOB M MHCTPYKUMAMU NO 3kcnnyaTauun. TpeboBaHus Kk
AOKyMeHTaumn ana Q1 JomkHbl NoaAePKUBaTLCA NOCTaBLLMKOM/M3roToBUTENEM MO 7.2.1.

7.4.3 Cbipbe

7.4.3.1 CepTudukatel MaTepumarnos



FOCT P 65850-2013

Cblpbe, MCMOMNb3yEMOE MpU W3rOTOBMEHUW [eTaneil, [OIMKHO MPOCMEXMBATLCA MO O4HOMY U3

cneayoLwmx AOKYMEHTOB:

a) cepTuduKaT COOTBETCTBUS, YAOCTOBEPAIOLLMIA, YTO Cbipbe OTBEYAET AOKYMEHTUPOBAHHbLIM
NOCTAaBLUUKOM/U3rOTOBUTENEM TEXHUYECKUM YCIOBUAM;

b) akT UCMbITaHUW  MaTepuanosB, KOTOPbIM  MNOATBEPXAAaeT, 4TO Cbipbe OTBe4YaeT
[OKYMEHTUPOBAHHbIM  MOCTABLUMKOM  TEXHWUYECKMM  YCMOBUSM, koTopble  Oblnu  0po0bpeHbI

NOCTaBLUUKOM/U3rOTOBUTENEM.

7.4.3.2 MexaHu4eckune n pusnyeckne CBOMCTBA

7.4.3.2.1 U3penua u3 metanna

MeToguka ucnblTaHMii MEXAHMYECKUX CBOWCTB M NpaBuna SKkcnnyarauum AoSKHbl COOTBETCTBOBATb
[1] vnn SKBMBANEHTHBIM HALUMOHAaNbHbLIM NMGO MEXAyHapOAHbIM CTaHjapTam AnA usgenuin u3 metanna.
MN3roToBuTENb JOMKEH UMETh JOKYMEHTaNbHO NOATBEPKAEHHbIE KPUTEPUN ANSt NPUEMKM MOCHE UCNbITAHWUA.

7.4.3.2.2 OnactoMepbl U HEMETanNM4eckue marepuansl

MeToguka WCMbITAHWIA MEXaHUYEeCKMX CBOWCTB M TpebOBaHUA K NPOBEpKe ANA 31acTOMEPHbIX U
HeMeTanM4YeCKMX U3genuii BoINONHAETCS B COOTBETCTBUM C MPUMOXKEHNUEM A,

7.4.3.2.3 TpeboBaHua K NnpoBepke U3genui us metanna

MpoBepka nM3genuii M3 MeTanmna AOMKHa NPOBOAMUTLCA B COOTBETCTBMM C METOAMKOW, nogpoGHO
ONWCAHHOW B TEXHUYECKUX YCIIOBUAX NOCTABLUMKA/M3TOTOBUTENSA, KyAa BKIOYEHbBI U KPUTEPUN NPUEMKM.

7.4.4 JononHMTENbHbIE NPOLECCHI, MPUMEHSEMbIE K U3AENUAM

7.4.41 CepTudukatbl MaTepuarnos

CepTudmkatbl NPOLECCOB, MNPUMEHSAEMbIX NPU WU3TOTOBMEHUW W3ZENUin (aeTanen), Hanpumep,
TepMmuyeckass o6bpaGoTka, cCBapka, HaHECEHWEe MOKPbITUI W Apyrue, OOSKHbI OTBEYATb CredyloLuMm
TpeboBaHUsM:

a) cepTudUKaT COOTBETCTBUA [AOMMKEH MOATBepXAaTb, YTO MaTepuansl U NpoLIeCChbl
YAOBMNETBOPAIOT TEXHUYECKUM YCIOBUAM, AOKYMEHTANbHO NOATBEPXAEHHbIM NMOCTaBLLUKOM/M3rOTOBUTENEM,
U KPUTEPUSAM NPUEMKM;

b) aKT MUCMbITaHWi MaTepuanoB JAOMKEH MNOATBEPXKAATb, YTO Marepuansl U NPOLECCHI
OTBEYAIOT AOKYMEHTUPOBAHHBIM NMOCTABLUMKOM TEXHUYECKMM YCITOBUAM U KPUTEPUAM NPUEMKM.

7.4.4.2 HaHeceHMe NOKPbLITUIA U HannaeneHHbIX CNoeB

HaHeceHue NOKPLITUA W HanmnaBfiEHHbLIX CHOEB AOMKHO KOHTPOMMPOBATLCA B COOTBETCTBUM C
JOKYMEHTarbHO MOATBEPXAEHHbLIMW MOCTABLUMKOM/U3TOTOBUTENEM MHCTPYKLUMAMM MO 06paboTke, B KOTOPbIE
BKITIOYEHbI U KPUTEPUW NMPUEMKMN.

7.4.4.3 CBapka u nawka

I'Ipoueccm CBapKu un ﬂaﬁKM, a TaKkKe noAaroTtoBka nepcoHana AoMmkHbl BbINONHATLCA B COOTBETCTBUU
¢ [2] - [4].

MocraBLUuK/M3roTOBUTENL AOMKEH WMMETb [JOKYMEHTanbHO MOATBEPXAEHHbIE KpUTEpuu Ans
MPUEMKM.

7.4.4.4 TpeboBaHus K TepMuyeckoin obpaboTke

Tepmuyeckaa obpaboTka aeranen, HaxoAsLWMXCA B NPOM3BOACTBE, AOMKHA BbIMOMHATLCA Ha
obopyaosaHuu ansi TepMooObpaboTkM, KOTOpOe OcCHaLleHO npubopamu, kanubpoBaHO M OCMOTPEHO B
COOTBETCTBUM C [5] unu [6].

7.4.5 KoHTponenpurogHocTs NapTum TOBapoB

Bce peranu, cBapHble usgenusi, COOpoYHbIe y3nbl, OMOKM A0MKHLI ObiTb NPUFOAHBI AN KOHTPONS.
MapTuu petaneli U CBapHbIX M3Aenui AOIKHBLI ObITb Ono3HaBaembl. Bce agetanu u cBapHble u3genus
AOIMKHbI BObITb NPU3HaHbl HEeNPUrogHbIMU, €Cnu napTua 3TUX TOBApPOB HE COOTBETCTBYET 3aJaHHbIM
TpeboBaHusaM.

7.4.6 CucreMbl kanubposaHus

M3ameputenbHblie npubopbl M obopyaoBaHue cnepyetr BbiGupatb U NPOBEPATb HA BO3MOXKHOCTb
BbIMONHEHMss Tpebyemoro Tuma M auanasoHa UW3MEpPEeHWid B COOTBETCTBMM C TpeboBaHMAMM MO
akcnnyarauyum. KanuGpoBka wu3MeputenbHOro o000pyAOBaHMSA, WUCNONb3YEeMOr0 ANnsi OKOHYaTErNbHOM
npueMku, AomkHa ObiTb ONO3HABaeMa, ynpaensema u npucnocobneHa k TpeGyembiM YCroBUSM B
COOTBETCTBUMU C TpeOOBAHMSAMW HALMOHANLHLIX UMW MEXAYHAPOAHLIX CTAaHAAPTOB ANsi HEOOXOAUMbIX
Anana3oHOB U3MEPEHUSA U TOYHOCTH.

MuTepBanbl kanubpoBku AOMKHbI ObITb YCTAHOBMEHbI HA OCHOBAHMU NOBTOPAEMOCTU W CTENEHU
npumeHenus. NHTepsanbl kanuGpoBKU AOIKHLI COCTABNATL HE MEHEe Tpex MeCcAUEB A0 TEX Nop, Noka He
OyneT ycraHoBreHa npeabiCTopus TapupoBku. MHTepBanbl Noanexar NpoaneBaHWi0 UMK YKOPOYEHUIO HA
OCHOBAHMU [JOKYMEHTANbHO OGOPMNEHHON MNOBTOPSAEMOCTM, 4YUCNA NPUMEHEHWN W  MPEAbICTOPUN
TapupoBku. UHTepean kanuGpoBku Henb3si yBenuuuBatb Gonee 4Yem BABOE OTHOCUTENBLHO NpeabiayLlero
MHTEpBana.
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7.4.7 TpeboBaHMA HepaspyLLAIOLLEro KOHTPOnS

7.4.7.1 OBwme nonoxXeHus

Ecnu HK v npoBepku ykaszaHbl MOCTaBLUMKOM/M3rOTOBUTENEM UNU NOTPEOUTENnem/3akasumkom, T0 UxX
crneayet BbINOMHATL W MPUHUMATL B COOTBETCTBUM C AOKYMEHTanbHO OOPMAEHHbIMU cneumdukaumsamm
NOCTaBLUNKa/M3rOTOBUTENSA, B KOTOPbLIX AOJDKHbI cogepxaTbcs TpeboBaHusa no 7.4.7. Korga B TEXHUYECKUX
YCMOBUAX MOCTaBLUMKA/M3TOTOBUTENA yKa3aHO, YTO CriefyeT MPOBEPSiTb OTAENbHbIE M3Aenus U3 napTum
TOBAapAa, OHW AOMXKHLI COCTaBNATL 5 % OT BCel napTumn, u kak abCOMIOTHLIA MUHUMYM — OQHO U3Jenue.

WHcTpykumn HK gomkHbl nogpoOHO m3naratbCa B AOKYMEHTaNbHO NOATBEPXAEHHLIX npoueaypax
MOCTaBLUMKa/U3rOTOBUTENA W COOTBETCTBOBATb Hactoswemy craHgapty. Kputepunm npuemkn HK u
pesynbTaThl OTAENbHbLIX UCMbITAHUA AOJKHBI ObiTb JOKYMEHTanbHO OMOPMAEHbI W AOJDKHLI MONYYUTb
ofobpeHne ynonHOMOYEHHOro cneuuanucra. Bece uHcTpykumn HK gomiHbl 6biTb 0400peHbl 3KCnepToMm ¢
ksanudukaumen |l ypoeHs no FOCT P ACO 9712, npUMEHAEMOro U3roTOBUTENEM.

MpumMmeyaHwue- Onsueneil saHHoro nonoxeHus [7] skeusaneHteH FOCT P MICO 9712.

Bce cBapHble LWBbLI U NPUMbIKAIOLIME OKOMOLUOBHLIE 30HBI NPOOHOW MAPTUM AOMXKHBI NPOXOAUTH
ucnoitaHne HK ogHuMm unu Gonee u3 cneaywlux MeTOAOB: paauorpacd)uyeckuii MeTo, MarHuTHO-
MOPOLLKOBBIA METOA, YNbTpasBykoBas AedeKTOCKONUA Mnu kanunnsapHas AedeKkTockonusl, Kak yka3aHo B
TEXHUYECKUX YCNOBUAX MOCTaBLYUKA/M3rOTOBUTENS.

Ecnun ogHO u3 u3genuin okasanocb OpakoBaHHbIM, CRneayeT MpOM3BECTM OCMOTP €eLwe OAHOro
JOMOSNTHUTENBLHOrO M3aenusa U3 AaHHo napTum ToBapa. Ecnm n oHO okazanocb GpakoBaHHbIM, HEOOX0AUMO
nposepuTb Bce 100 % wu3genuini B gaHHON napTum ToBapa. Jlioboe GpakoBaHHOE u3genue AOSDKHO ObiTb
yaaneHo, a ecnu Obino MNOABEPTHYTO PEMOHTY, TO OHO JOMKHO ObiTb MNOBTOPHO OCMOTPEHO C
ncnornb3oBaHueM ncxoaHoro metoga HK v kputepues npuemMku.

7.4.7.2 Mpuemka

MNprueMka Bcex MaTepuanoB/AOKyMEHTOB AOMKHA yKa3biBaTbCa NMbO Ha Matepuanax (B JOKyMEHTAXx),
NGB0 B YYETHO-OTUYETHBIX MaTEpPUanax, B KOTOPbIX OHW PErUCTPUPYIOTCS.

7.4.7.3 VcnbiTaHne mMeTannuyeckux getanen Ha TBepaocTb

WMcnbiTaHue Ha TBepaoCTb U npeobpasoBaHue TBEPAOCTU B APYrME €OQUHULIbI U3MEepeHusi crieayeT
BbINONHATL B COOTBETCTBUM C [8] unu FOCT 9012-59 (MCO 410-82, NCO 6506-81), TOCT P UCO 6507-1,
[9] unu MOCT 9013-59 (MCO 6508-86), [10] NMBO SKBMBANEHTHLIMW HALMOHANBHLIMU U MEXAYHAPOAHLIMU
cTaHgapramMM C UCKMIOYEHUAMU, O KOTOPbIX YynomsiHyto B [11] (BCe 4actu) Ana marepuanos,
npeaHasHa4YeHHbIX K MCMONb30BAHWIO B CKBaXXWHAaX, B KOTOPLIX, Kak npeanonaraercs, Koppoaupyowime
BELLEeCTBa MOTYT Bbl3BaTb KOPPO3UOHHOE pacTpeckuBaHue. N3rotToBuTenb AOMKEH UMETb AOKYMEHTanbHO
NOATBEPKAEHHbIE KPUTEPUM ANA NPUEMOYHBIX UCTIBITAHUN Ha TBEPAOCTD.

MpumedyaHu e-[naA uenei fanHoro nonoxeHuns [12] skevsaneHTeH [8] unu FOCT 9012-59 (MCO 410~
82, MICO 6506—81), [13] akBuBaneHTeH [9] unu FOCT 9013-59 (MCO 6508-86), [14] akeuanenTeH FOCT P LICO 6507-1
n [15] (Bce yacTu) akBuBaneHTeH [11] (Bce YacTw).

7.4.7.4 Pagnorpacnyeckuin METO4 KOHTPONS

Paaunorpaduyeckuii MeToa KOHTPONA AOMXEH oTBeyatb TpeGosanuam [16] unu NTOCT 7512, FOCT
23055. Kputepun npueMku AOMKHbI ObiTb YCTaHOBMEHbI B COOTBETCTBUMM C [6] unu HOpmamueHoU
OdokymeHmayueii Ha koHkpemHoe u3lenue. Y M3rOTOBUTENS [AOMKHbI  ObiTb  JOKYMEHTanbHO
NOATBEPXKI,EHHbIE KPUTEPUN ANSA MPUEMKU pagnorpauyeckum MeTooMm.

7.4.7.5 YnbTpassykoBas gedeKTockonus

YnbTpa3ssykoBaa aedekTockonus AomkHa oTBevatb Tpebosanusam [18] unu NOCT 14782, FOCT
22727. Kputepuu NpUEMKM AOMKHbI COOTBETCTBOBATb [19] wnu HopmamueHoli OokymeHmauuu Ha
KOHKpemHoe u3desniue. Y W3roTOBUTENS AOIDKHbI ObITb AOKYMEHTanbHO MOATBEPXAEHHbIE KpUTEpUU Ans
NPUEMKM yNbTPa3BYKOBOW Ae(EKTOCKONUEN.
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7.4.7.6 MarHMTHONOPOLLKOBbIA METOA KOHTPONSA

KoHTpOMnb MarHMTHONOPOLLKOBLIM METOA0M AOSMKEH BbINONHATLCA B COOTBETCTBUU C [20] unu NOCT
21105. Y wsrotoBuTenss AOMKHbl ObiTb JOKYMEHTANbHO MOATBEPXAEHHbLIE KPUTEPUU ANS NPUEMKU
MarHMTHOMOPOLLUKOBbLIM METOA0M.

7.4.7.7 KanunnapHasa gedekrockonusa

KanunnapHaa gedekrockonua noanexuT BbiNONHEHUI0 B cooTBeTCTBUM C [21] unu FOCT 18442, Y
M3rOTOBUTENSA AOMKHbl ObiTb JOKYMEHTaNbHO MOATBEPAEHHbIE KPUTEpUW ANA NPUEMKU METOAOM
KanunnapHou 4edeKTOCKOMUM.

7.4.7.8 KOHTpONb KayecTBa NOBEPXHOCTU

Mpexae 4em npuctynatb K cOOpke, MNOCTaBLUMK/M3TOTOBUTENbL AOMKEH NPOBECTU BU3yanbHbIi
KOHTPOMb BCEX AOCTYMHbIX MOBEPXHOCTEW, YTOObI YOeauTbCs B UX COOTBETCTBUU TEXHUHECKUM YCIIOBUAM.
MN3rotoBuTenNb AOMKEH WMETb [AOKYMEHTaNbHO MNOATBEPXOAEHHbIE KPUTEPUM ANA KOHTPONA KadyecTsa
NMOBEPXHOCTMU.

7.4.7.9 CteneHb kBanudukaymum nepcoHana

Mepconan, sbinonHAwwWMA HK v npuHMMAaOLLMiA pELLEHUA C Uenblo OUEeHKM W UHTepnpeTauuu
pe3ynbTaTtoB, AOMKeH ObiTb kBanuduumpoBaH B coOTBeTCTBUMM C [OCT P MCO 9712, kak MUHUMYM, Ha
ypoBeHb |l. [lepcoHar, BbIMOMHAIOLWLMIA BU3yaribHbIA KOHTPOSIb B COOTBETCTBUU C YCTAHOBSIEHHLIM NOPAAKOM,
JOJIDKEH €XerogHo nNpoBepsaThb 3peHue B cootBeTcTBumn ¢ FTOCT P MCO 9712.

Mpwu™MedyaHun e —/[nA Uenei gaHHoro nonoxexuus [7] akeusanexten FOCT P MCO 9712.

7.4.8 Pa3mepHbli KOHTPOINb AeTanen

Bce petanu AOMmKHBI NPOMTWM Pa3MEPHbLIA KOHTPOMb, 4TOObI ybeauTbCA B MX COOTBETCTBUM
KpUTEpUAM pacdeTa M TexHuyeckum ycnoBusiM. KoHTponb cneayer BbINOMHATL BO BpeMsA M nocne
U3rOTOBNEHUA AeTanei, HoO 0 COOpKN. DTOT KOHTPONb AOIMKEH ObiTh JOKYMEHTANBHO NOATBEPXKAEH.

7.4.9 HecooTBETCTBUE U3FOTOBMEHUIO

MocraBWmMK/M3roTOBUTENL  JOIDKEH paspabotatb W noaAepXuBaTb  4OKYMEHTUPOBAHHbLIE
npoueaypbl, YTo6bl rapaHTUpPOBaTh, YTO Y3E€n UMW U3JENME, KOTOPOEe HEe COOTBETCTBYET YCTAHOBIEHHBLIM
TpeboBaHMsAM, He MOrMO ObITb HEMPEAHAMEPEHHO WUCMOSMb30BAHHLIM WNN YCTAHOBMEHHLIM. TAaKOW KOHTPOIb
aomkeH obecneunBaTtb  MAEHTUMUKALMIO, U3ONAUMIO, OLUEHKY, AOKYMEHTUPOBAHWE U  YTUIU3ALMIO
HECOOTBETCTBYIOLLMX U3 ENUIA UNU Y3NOB.

OTBETCTBEHHOCTb 3a aHanu3 U“ NOMHOMOYMUA HA YTUNU3ALMIO HECOOTBETCTBYIOLUMX WU3AEnUn
OOSMKHbI ObITb ONpeaeneHbl NOCTABLUMKOM/U3rOTOBUTENEM.

7.5 MpoBepka NnpaBUNIbHOCTU NPOEKTUPOBAHUA

7.5.1 O6wme nonoxeHus

MpoBepka NpaBMNbLHOCTU NPOEKTUPOBAHUA AOMKHA BLIMONHATLCH B COOTBETCTBUM C pa3aenom 6.

7.5.2 MNMposepka NpUrogHoOCTU

MpoBepka MpPUroAHOCTU [AOMKHA MPOBOAUTLCA C  WUCMONb3OBaHUEM  KanmbOpOBaHHOTO U
MOBEPEHHOTO WCNLITATENLHOrO 00OpPYAOBAHMS, & BCE 3aABNEHHbIE IKCMITYyaTALMOHHBLIE XapakKTepUCTUKK
nsgenua (no 6.3.2) [OMKHbI NOABEPratbCA WCNbLITAHUAM, a pe3ynbTatbl noAanexaTr perncrpauum,
JaTMPOBAHUID U MNOANMUCH KBANU(UUMPOBAHHBIM NEPCOHANOM, BbLINOMHAIOWMM UCNbLITAHUA. [lopsaaok
TeCcTUpoBaHus ] KpuTEpUM NpUeMKu onpeaensier 7 AOKYMEeHTarnbLHO noaTeepxaaer
nocTasLuk/M3rotosutens. Mpoueaypbl NPOBEPKM ANA ONpeaeneHUsl XapakTepucTuk TOPMO3HON CUCTEMBI
npuBeAeHbl B NpUnoxeHun G.

7.6 ®YHKUMOHASNIbHbIE UCNLITAHUA

®yHKUMOHANbLHbIE UCMLITAHUA AOIHKEH BbINOMHATL MNOCTABLUMK/M3TOTOBUTENDL ANS  KAXAOIO
u3genvs, KOTOpoe U3roTOBMEHO B COOTBETCTBMU C HACTOALUMM CTAHAAPTOM. PesynbTaTbl DYHKLIMOHANBHLIX
UCMbITAHUWA MoANexar perucTpauyuu, AaTUPOBaHUIO U NOANUCM  KBaNUMUUUPOBAHHLIM NEPCOHASIOM,
BbIMOMHSOWMM  UCMbITaHUS. [lOpsSiAOK TECTUPOBAHUSI M KPUTEPUM NPUEMKU [OSDKEH ONPeAensTb W
JOKYMEeHTarnbHO noaTBepXaaTb NOCTaBLYMK/M3TOTOBUTENb. Mpoueaypb! NPOBEPKM JOIDKHBI
COOTBETCTBOBATb, KAK MMHUMYM, 6.6, HO HE OrpaHMYMBaTbLCA UMMU.

8 PeMOHT

CuCTeMbl HA3eMHOTO MPMBOAA NOCIE PEMOHTHBIX PaboT AOMKHLI GbiTb BO3BPALLEHbI B COCTOSIHME,
oTBevyawollee TpeGoBaHMAM, YKasaHHbLIM B HAcTosieM craHaapte nu6o B COCTOSIHWE, KOTOpOe
COOTBETCTBOBANO  MNEpPBOHAYANbHOMY  M3rOTOBREHUI0. [pexie Yem  TpaHCNOPTUPOBaTb  Kaxaoe
OTPEMOHTUPOBAHHOE U3AEeNne, CrieAyeT NPOBECTN YCMELLUHOE U NOATBEPKAEHHOE AOKYMEHTAMU UCTIbITAHWE
Ha NPOBEPKY NPUrOAHOCTM B COOTBETCTBUM C TPEGOBAHMSIMU HACTOALLETO CTaHAapTa.
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Kaxioe OTPEeMOHTMPOBAHHOE W3AENWE AOMKHO MMETb MOCTOSIHHYIO MAapKUpOBKY —Ans
uaeHTudmkaumu. M3rotoeuternb A0SHKEH B NOAPOGHOCTSX [OKYMEHTMPOBATL NPOLIECC ANsi perucTpauum u
OTCNEXMBAHMA PEMOHTA. [IOKYMEHTALIMSA PEMOHTA [0IDKHA BKIIOYATh, KAK MUHUMYM, Ha3BaHUE PEMOHTHOTO
LieHTpa, AaTy U TUN PEMOHTA, OCMOTPA U 3aNuChb PE3yrbTaToB UCTILITAHUN.

9 NoaroToBKa K TPaHCNOPTUPOBKEe

CucTeMbl Ha3eMHOTO NPUMBOAA AOMMKHBI ObITb YNakoBaHbl AN TPAHCNOPTUPOBKU B COOTBETCTBUM C
MUCbMEHHO OMOPMIEHHBIMU TEXHNYECKMMU TpeGoBaHMAMK M3roToBUTENS BO M3GEexxaHue 3arpsasHeHus
06Oopyn0BaHNA U MOBPEXAEHNSI OT BO3HUKAIOLIMX HArpy3oK. B 3TUX TEXHUYECKNX YCMOBUSIX JOMKHA GbiThb
npeaycMOTpeHa 3alyMTa HesalMLLEeHHbIX Pe3b0OBbLIX COeAWHEHWH W OTBEPCTWIA OT 3arpsAsHeHus. Bcee
KOMMOHEHTbI, KOTOPbIE NPEAHA3HAYEHBI AMNS 3aLUMTbI BO BPEMS TPAHCNOPTUPOBKU, AOIDKHBLI GbITb OTYETNUBO
0603HauY€eHbl B KAUECTBE TakoBbIX. [lepes NpUMEHEHUEM U3aenuaA 3aLLUTa JOIDKHA yAanATLCA.

10 U3smeHeHun cepbl NPUMEHEHUA usaenua

CucTeMbl HaseMHOro NpUMBoOAA NPeAHasHavYeHbl ANA KOHKPETHOrO NPUMEHEHUSA; X NEPEBOA B HOBblE
ycnosus TpebyeT aeTanbHOW OUEHKM noTtpebutensi/aakasumka, 4ToObl yaoCTOBEPUTLCA B TOM, YTO cUCTEMA
Oynet paborarb AOMKHBIM 0Opa3oM B NOGON CUTyaLMK B 3TUX HOBbIX yCnoBusix. MNpouecc, UCnonb3yembiit
AN 3TON OLEHKU, JOIDKEeH ObITb AOKYMEHTUPOBaH, 0400peH u cogepxaTtb TpeboBaHUsI, HE MEHee CTporue,
YeM Te, KOTOpble NPEAbABNANUCH ANA NEPBOHAYANbHOIO NPUMEHEHNUS.
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MpunoxeHue A
(obsasarenbHoe)

TpeGoBaHusA Ons 3MacTOMEPOB M HEMeTannMM4yeckux MaTepuanos
A.1 O6wWwme nonoxeHus

Bce anactomepbl M HemeTannW4eckue Marepuanbl MoAnexaT MpoBepke B COOTBETCTBUKM C
TpeboBaHMAMM OAHHOTO NPUMNOXEHUS.

A.2 dnactomepHbie U HEMeETASISIMYECKUE MaTepuasbl

Matepuan KaXKgon aetanm AOIDKEH COOTBETCTBOBATb TEXHUYECKUM yCrnoBUAM
NOCTaBLUMKA/U3roTOBUTENS, KOTOPbIM, obecneyusas obGopyzoBaHMeM NO 3TUM TEXHUYECKUM YCMOBUSAM,
JOMXKEH HEeCTW OTBETCTBEHHOCTb 3a creayollee: UMeTb METOAUKU U AOKYMEHTHI Pe3ynbTaToOB UCMbITAHUNA
no repmMeTuyeckumM CBOWCTBAM MaTepuanoB A0 MPEAEnoB, HA KOTOPble paccyMTaHo 3To 06opyaoBaHue.
TexHuyeckme ycnoBusi MOCTaBLUMKA/MIrOTOBUTENA HA HE coaepxaliue MeTann COEAUHEHUS [OIDKHbI
OnpeaensaTh Te XapaKkTepUCTUKKU, KOTOPbIE UMEIOT peLualollee 3HavyeHue AN NpUuMeHseMoro Matepuana,
Hanpumep:

a) TUMN COEAUHEHUS;

b) MeXaHW4ecKkue CBOWCTBA, KaK MUHUMYM:

1) npeaen NPOYHOCTU Ha PaspbIB (NMPU PaCTAXKEHUN);

2) yanuHeHue (Npu pacTsKEHUN);

3) ycnoBHO-paBHOBECHbIN MOAynb (Moaynb HOHra) (npu Harpy3ke 50% wnn 100%, kak

NPUMEHUMO);
C) ycagka npu cxartuu;
d) TBEPAOCTb NO TBEPAOMEPY UNU NO MEXAYHAPOAHOMY CTaHAAPTY;
e) XUMUYECKOE CONPOTUBIEHUE BO3AEWUCTBUIO NPOAYKTA;
f) A0NyCTUMbIK ANanasoH TeMNepaTypHOro pexuma.
A.3 fonycku

Hdonyckn KpyrnbixX ynnoTHUTENbHbIX koney (O-komew) AOMmKHbI COOTBETCTBOBaTL [22]. [pyrue
YNJOTHUTENbHBIE 3NEMEHTbI AOSMKHBI OTBEYaTb Pa3MEePHbIM JOMyCKaM, YKA3aHHbIM B TEXHUYECKUX YCIOBUAX
usrotoButens. Metoauka otbopa o6pasuoB ANA KOHTPONA M OCHOBA AN NpUeMku unu GpakoBku mapTum
TOBapOB [0 KHbI COOTBETCTBOBATH [23]. O6wuit ypoBeHb koHTpons Il npu 2,5 AQL ans O-koney v npu 1,5
AQL ans Apyrux ynnoTHUTENbHbIX 3NeMeHToB - FOCT P MCO 2859-1 unn FTOCT P 50779.72.

MpumedyaHu e - Anauyenen JaHHOro NONOXeHUs [24] akBuBaneHTeH [22].

A.4 TBeppocTtb

TBepaoCTb N0 TBEPAOMEPY UNN N0 MEXAYHAPOAHOMY CTaHAAPTY ANA 3NacTOMEpPHbIX MaTepuanos
JOIDKHA U3MEepSITLCSl B COOTBETCTBUM C [25] unu [26]. MpeanoytutenbHbll METOA COCTOUT B TOM, UTOObI
NpOBOAUTL UCMBLITAHUE Ha TBEPAOCTb HA WCMLITATENLHOM o00pa3ue OT KaX@aoW napTum M OT LMKna
BYIKaHM3aUMKM, a He UCNbITbIBAaTb OTAENbHblE YNNOTHeHus. Ecnu Takue ucnbiTaHMs NPOBOAATCA Ha
OTAErbHbIX YNIOTHEHUSX, MeToAMKa 0TOopa Npo6 ANA UCMbITAHUSI MU OCHOBA AN MPUEMKM UNKU BpaKoBKu
napTum TOBapoOB AOIMKHbI COOTBETCTBOBATL Y)X€ NPUBEAEHHOW METOAMKE AN KOMNeL, KPYrioro CeYEeHUss unu
APYruX ynnoTHUTENbHbLIX 31IEMEHTOB, COOTBETCTBEHHO.

A.5 BusyanbHbIi KOHTPONb

Konbua kpyrnoro ceveHuns (O-konbya) AO0MKHbI NPOXOAUTbL BU3yarbHbIA KOHTPOMNb B COOTBETCTBUU
c [27]. Opyrve ynnoTHUTESNbHbIE 3JNEMEHTbI AOSMKHbI OCMATPUBATLCA BU3yanbHO B COOTBETCTBUM C
METOAMKON U3rOTOBUTENS U BKNIOYATb, HANPUMeEP, BLICTYNbl, COEAUHEHUS BHAXIECTKY, Pa3foMbl, TPELLUHbI
M Apyrue Buaumble noBpexaeHus. Metoauka otbopa npo6 ANs KOHTPONS M OCHOBA ANSl NMPUEMKU UNU
OpaKkoBKM NAapTUM TOBApPOB AOMKHA COOTBETCTBOBATbL AOKYMEHTMPOBAHHbLIM MIIaHaM NPUEMKU MaTepuaros,
Nno KOTOPbLIM AOSMKHbI ONPeAenATLCA NpuMeHumble AQL - ypOBHU, Tak Kak OHM UMEIOT OTHOLLEHUE K YacToTe
OpakyembIx AeTanen.
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A.6 Yxoa u xpaHeHue

MHorne anacTtomMepHble M HeanacToMepHble MaTtepuanbl TPEOYOT cobnioaeHnsa onpeaeneHHbIX
npoueayp yxoga u xpaHeHus. TexHu4eckue yCrioBusa U3rotoBMTENA AOMMKHbI BKIOYATb pacyeT YNNOTHEHNS,
TpeboBaHMa N0 yxo4y W XPaHEHUIO, B TOM YUCME CPOKU XPaHEHWUsi, COOTBETCTBYIOLLME KaXaoMmy
KOHKPETHOMY COCTaBy.

A.7 Opyrue matepuansl, He cogepxalme metansn

Hemetannuueckne mMmarepuanbl, oTnu4yarlowmeca oOT 3nacroMmepoB, AOJIXKHbl COOTBETCTBOBATb
TEXHUYECKMM YCINOBUAM WU3rOTOBUTENA, B KOTOPbIE€ AOJMKHbI ObITb BKINIOYEHbI Tpe6OBaHI/IFl K COCTaBy
maTepuanos, MEXaHU4YEeCKUM  CBOWCTBAaM, npoBepkaMm,  AOMyckam,  YXOA4Y, XPaHEHU U
KOHTPONENPUrogqHoCTU.

A.8 KoHTponenpurogHocTb

TpeboBaHWA K KOHTPOJSIENPUIOAHOCTM  AOMKHbI  OblTb  AOKYMEHTanbHO  MOATBEPXKIEHbI
U3rOTOBUTENEM U AOMKHbI ObITb AOCTATOYHBIMK AN TOrO, YTOOLI YOEAUTLCA U NOATBEPAUTL COOTBETCTBUE
MaTepuanoB, W3 KOTOPbIX WM3rOTOBMIEHbI OTAENbHbLIE AeTanu, TEXHUYECKUM YCINOBUSAM MW3roTOBUTENS.
KoHTponenpurogHoCTb OTAENbHbIX AeTanein TpebyeTca TONbKO A0 Tex Mop, Nnoka AeTtanu UCMonb3ylTcs B
COOPOYUHbIX y3nax unum 6nokax.

A.9 Pa3MepHbI KOHTPOJIb

YNNOTHUTENBHLIE 9NEMEHTLI AOSMKHBI NPONTU Pa3MepHbId KOHTPOSb B COOTBETCTBUM C METOAMUKON
KOHTpOnNs, pa3paboTaHHOW WU3roTOBUTENEM, BKIOYas BCE COOTBETCTBYIOLUME aCMEKTbl MPOEKTUPOBAHWSA B
COOTBETCTBMK C YepTexoM. Metoauka otbopa npob AnNsS KOHTPONS M OCHOBA AN MPUEMKM UMW OpakoBKu
[JOIMmKHa COOTBETCTBOBATL [ OKYMEHTUPOBAHHOMY MraHy NpUeMKu mMaTepuaros, N0 KOTOPOMY ONMpPeAensoTCs
ypoBHUu AQL (rae TpebyeTcs), Tak Kak OHU MMEIOT OTHOLLIEHME K YacToTe BpakyeMbix AeTanei.

15



FOCT P 55850-2013

MpunoxexHune B
(cnpaBoyHoe)

MeToa OLEHKU TOPMO3HOWU CUCTEMBI
B.1 O6uune nonoxeHusa

B AaHHOM NpUNOXEHUW ONUCLIBAETCSA OAWH M3 METOAOB OLEHKM paboToCnoCOOHOCTM TOPMO3HOM
CUCTEMbl YCTAHOBKM HA3€MHOro MpuBOAA B KOHKPETHOM MNpUMeHeHuMn. PaboTocnoCoBHOCTb TOPMO3HOM
CUCTEMBI MOANEXUT OLEHKE C YYETOM CKOPOCTU WM NPOAOIKUTENBHOCTU 0OPATHOrO BPALLEHUS, NOBLILLEHUA
TeMnepaTtypbl B yCTAHOBKE HAa3€MHOro NpMBOAA M OCTAaTOYHOW HAKOMMEHHOW 9Hepruun. MNpumeHeHne A0mKHO
onpeaenarbca Npodounem CKBaXKMHbI, TUMNOM TOPMO3HOW CUCTEMblI W IKCMyaTauMOHHLIMWU YCIOBUSMU
CKBaXMHbI. MOryT NPUMEHATLCA APYrMe METOAbI OLEHKM TOPMO3HOW cuctembl. MeToa, npeacTaBneHHbId B
OAaHHOM  MNPUIMOXEHUWM, OTPaKaeT OCHOBHbIE WHXEHEPHble nNpeACTaBfeHUs, KOTOpble  AOSMKHbI
paccMaTpuBaTtbCa NMpPU OLEHKE 3TUX CUCTEM. Pe3yanaTb| 9TUX METOA0B MOTYT NOJTOXUTENbHO MOBIUATL Ha
OLIEHKY COOTBETCTBUSI TOPMO3HOW CUCTEMbI TOMY UMM UHOMY KOHKPETHOMY NMPUMEHEHUIO.

MHorne daktopbl BAMSAKOT HA KONMYECTBO HAKOMMEHHOW SHEPTMM M CKOPOCTU, NPU KOTOPOW OHa
MOXET BbICBOOOXAATbCA M3 NPOM3BOACTBEHHOW CUCTEMbI BO BPEMsSi 06PATHOrO BpaLLleHUs. ITa CKOPOCTb
ocBobOXAEeHUA 9Hepruum onpeaenset TpeboBaHuA AnA TOPMO3HOW cuCTeMbl. [M03TOMY HeobXxoaumo
MCNONb30BaTb BCEOOHLEMITIOLLYIO YMCIOBYIO MOAENb 0OpaTHOro BpaLleHna Ansa onpeaeneHna TpeboBaHnn K
TOpM03HOI7I cucreme ansa Kaxkaoro npuMeHeHna yCtTaHOBKM HAa3eMHOro npueoaa. YKasaHHbIl aHanu3 AOIMKeH
BbINOMHATLCA NOTPebuTEnem/3akaz4ymkoM UMM NOCTaBLUMKOM/U3TOTOBUTENEM Ha OCHOBaHUM UHAOPMAaLUK,
npegocraBrieHHoN no 6.3.2.

YCTaHOBKM HA3eMHOro npusoAa MOrPY>XKHOr0 BWHTOBOIO HACOCA HAKannWBalT 3HAYMTENbHOE
KONMYECTBO SHEPruM B CUCTEME B NpOLIECCe CTaHAapTHOW paboTtbl. Korga ckBaxmHa OCTaHABMMBAETCA NO
KaKow-nmbo NPUYUHE, SHEPrus KPYYEHUs, HAKOMINEHHas B KOMOHHE NpuMBOAA, M NOTEHLUMANbHas SHeprus
dnonga B IKCMMyaTaLMOHHOW  KOMOHHE  HACOCHO-KOMMPECCOPHbIX Tpyd, MOXeT 0CBOOOAUTLCA,
noBOpayMBas KOMOHHY MPMBOAA W MNOABUXHbIE OSMEMEHTbl YCTAHOBKM Ha3eMHOro mpusoga B OOpaTHOM
HanpaBneHun. OBbIMHO TOPMO3Has CUCTEMA YCTAHABNMBAETCA B Ha3eMHOM npusoae, 4TobObl Be3onacHo
pacceaTb HaKOMMEHHYI0 SHEPrniD. TOPMO3Haa cucTema AormkHa:

- orpaHuyMBaTh CKOpPOCTb OOpaTHOro BpalleHuss And Toro, 4ToObl HU OAWH 3MEMEHT
YCTAQHOBKW Ha3eMHOro npmeoga HE npeBbiCUIT HOMWHANbHYKO CKOPOCTb 3TOro anemeHtTa BO BpeMA
06paTHOro BpaLleHus;

- orpaHuyneaTb ANUTENBHOCTb 06paTHOFO BpalwleHua Ana ceegeHna K MUHUMYMY BITUAHUA Ha
3KCMnyaTauuio CKBaXKUHbI;

- MWUHUMU3UPOBATb 3HEPrui0, HAaKOMMEHHYD B YCTAHOBKE HAa3eMHOro mnpuBoda MU B
Npon3BOACTBEHHONW CUCTEME, MO 3aBEpPLUEHUN 06PaTHOroO BpaLleHUs NpUBoaa;

paccenBaTb WNU NOIMOLLATb JHEPTMIO, OCBOOOXAEHHYIO M3 MPOU3BOACTBEHHOW CUCTEMbI, HE
Harpesas HW OAWH 9nMEeMEeHT YCTAHOBKM HA3EMHOr0 NpuBoAa WMAM NPOU3BOACTBEHHOW CUCTEMbl A0
TemnepaTypbl, NPeBbILIAOLEN AOMNYCTUMYIO ANA YCIOBHbLIX 3KCMyaTauMOHHbIX B3PbIBOONACHLIX atmocdep,
KaK NpeaycMOTPEeHO HauMOHanNbHbIM UAKW MEXAYHAPOAHbIM CTaHAAapPTOM, HanpuMmep, [28] wnn FOCT P EH
13463-1.

B.2 TeopeTuuyeckoe MogenupoBaHue npouecca o6paTHOro BpaweHus

B.2.1 O6uiue nonoxeHus

OO6paTHoe BpalleHne MOXeT NMPOUCXOAUTb B ABYX Cryvasax: npu paboTe Hacoca € 3aKMUHMBLLUUM
paboyum OpraHoM M CTaHAAPTHOM 3aBepLueHun paboTel. TeopeTuyeckue Moaenu Ans 9TUX ABYX CIyvaeB
npuseaeHsl B B.2.2 n B.2.3. OnpeagenexHne CUMBOIOB, UCNOMb3YEMbIX B YpPaBHEHUSIX, AaHO B Tabnuue B.7.

B.2.2 Cniyuyan ¢ 3aKNMHUBLLUM PaboynuM OpraHomMm Hacoca

B cnyyae ¢ 3aknuHuBLLIMM paboyMMm OpraHoM Hacoca eAMHCTBEHHOW SHEepruen, Kortopas
0CcBOOOXKAAETCA, ABMNAETCH SHEPrUS KPYHEHUA, HAKONMEHHAsA B KONOHHE MpuBoAa.
dusnyeckyio cuctemy Ans cnyydas Hacoca C 3akfMHMBLUKMM paboyum opraHoM crneayeT npeAcTaBuTb B BUAe
CUCTEMbI C AMCKOBOW MPY>XXMHOW, KaK NOKa3aHO Ha pucyHke B.1.
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B8R
I“”””HIop
X
vl
1- npyxuHa

PuncyHok B.1 — Hacoc c 3aknMHUBWMM paboyum opraHom

EAWHCTBEHHbIM HarpyxarwLyM MOMEHTOM 06paTHOro BpalleHUs B c/lydae Hacoca C 3ak/IMHUBLUMM
paboyrM OpraHoM SIBASETCA KPYTSALMIA MOMEHT Tds, HAKOM/IEHHBIN B KOMIOHHe NpuBoga Bo Bpems o6paTHOro
BpalleHnss Ha 3TOT KPYTALMIA MOMEHT [elCTByeT COMpOTUB/IEHME KPYYEHWIO, KOTOpoe BblpabaTbiBaeTcs
TopMO30M (tBsr) u TPEHNEM B NPOM3BOACTBEHHON cucteme (NpyxuHe 1). DEeKTUBHBIA KPYTALWMIA MOMEHT
fsector>nprMeHUMBIN AN51 YCKOPeHWs CUIOBOI nepefayn, MOXHO Bbipa3vuTb Mo dopmyne

T acctor ~ vy "B SR ~ ' (B -1)
Yuncno CprHVIBaHVIVI ANaCTUYHOIo mMarepuasia B KOJIOHHE npuBoga 3aBUCUT OT KPyTALWEro MOMEHTa B
KOJIOHHE npueBoaa. ,qJ'IFI KONOHH npueBoa C N/IOTHbIM KPYyribiM cevYeHnem I'IO]'IFIpHI:IVI MOMEHT

4

J-—Dg. B2
32
|_|pl/l OCTaHOBKe KO/im4yecTBO CprHMBaHI/IVI B KOJIOHHE npuBoAa
n _ Tshutdown T /p o\
U shutdown _ A Ads e
Qj

Bo Bpems 06paTHOTO BpalleHUsi 3T CKPYUMBAHUSI OCBOGOXAAKTCA, BbI3biBash CHWKEHUE KPYTALLEro
MOMEHTa B KOJIOHHE NpuBoJa. [11s faHHOTo uncna ckpyumBaHuii Otgp KOIOHHBI NPUBOAA BO BPEMSI 06PATHOrO
BpaLleHUs1 OCTaBLUMIACS KPYTALWMIA MOMEHT

=f(0 . 0P (B.4)

ConpoTuBneHne 06paTHOMY BpALLEHWID «Ssr, BbipaboTaHHOE TOPMO3HOM CUCTEMOW sBNsieTcs
(OyHKLME CKOPOCTM 06paTHOro BpalleHWs W, B HEKOTOPbIX Cayvasx, TemnepaTypbl NpMBOAa, Kak nokasaHo B
copmyne

=/(e toP-4m.)- (B-5)

Pa60TOCNOCO6HOCTL TOPMO3HON CUCTEMbI OMpeAenseTca No uHopMauuM 0 XapakTepucTukax
Ha3eMHOro npuBoZa, MNpPeAoCTaBMEeHHOW nocTaBLiMKOM/M3rotoButenem no 6.3.2. ConpoTuBreHue
obpaTtHOMY BpaleHuio tSsr 60n1ee TOUHO onpegensietca no 6.3.2.2.2. TpeHue B cucteme fobblum T Takxke
npenATcTByeT obpaTtHoOMy BpalleHuto. Ciofa OTHOCUTCA TpeHve B YNOPHOM MOALWWMNHYKE, CaslbHUKaX, Mexay
wiTaHro n HKT.

YCcKOpeHune NpMBOAA, LLIKMBOB, ABUraTeNsl U KOMOHHbI NPMBOAA BblIpaXXeHO (hOopMYoii

~ top A acctor A A top ¢ (B6)

O6WKNiA MOMEHT WHepuMM [t BKHOYAET HECKONbKO pPas/IMyHbIX 3MEMEHTOB CWUIOBOMO
6/10Ka, KOTOpble MOryT BpaliaTbCs C pa3fNMYHON CKOPOCTbH BO BPEMs 06paTHOro BpalleHus. [Ons
MOMEHTa MHEpUMU 1 KaKAoro afemMeHTa 3TaJIOHOM AO/KHA CMY)XXWUTb CKOPOCTb MOIMPOBAHHOMO
LUTOKa B 3aBUCMMOCTW OT KO3h(huLMeHTa CKOpocTK (NepeaaToyHOro oTHoWweHKs) M, onpeaenseTcs
no copmyne

Itop=h+N;I2+N;N:li+.., (B.7)

roe 1\ - MOMEHT MHepuun 060pyAOBaHMS, BpaLLaloLLerocs npyu CKOPOCTM MOMMPOBAHHOIO

LUTOKa;
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/2- MOMEHT MHepuun 060pyAOBaHMA, Bpallalollerocs npu ckopocTy J12, yMHOXEHHO Ha CKOpOCTb
anemeHTa /, 1;

A7 = O3 nocrosHHOe OBWKeHue.
Oom
B.2.3 CtaHpapTHOe 3aBeplueHne paboTsl
®uU3nYeckyo cMcTemy CTaHapTHOIO 3aBeplleHus paboTbl cnedyeT NpPefcTaBuTb B BUAE CUCTEMbI C
[ABYXZVCKOBOI MPYXWHOI COrNacHO PUCYHKY B.2.
TBSR

SEEECEEEH

y A

rayf (Y

o
\%
1- npyxuHa

PucyHok B.2 — CraHgapTHOe 3aBepLLeHne paboTbl

B npouecce cTaHAapTHOrO 3aBeplueHWs paboTbl rMAPaBANYECKUIA KPYTALLMIA MOMEHT (BbI3BaHHbI
nepenajgom AaBfieHNs B HACOCE) BMECTEe C KPYTALMM MOMEHTOM KOJIOHHbI MpMBOAA AEeNCTBYEeT Ha CUTOBOWA
610K 1 Ha KO/IOHHY NpuBoAa. XXUAKOCTb B 3KCMIyaTauMOHHOM KO/IOHHE HAaCOCHO-KOMNPECCOPHBIX TPY6 TeueT
yepes Hacoc 1 B 3aTpybHOe MPOCTPaHCTBO CKkBakMHbI. [pegnonaraeTcs, YTo XUAKOCTb TeyeT u3 3aTpybHoro
NPOCTPaHCTBa B KOJIJIEKTOP W YTO YPOBEHb XWAKOCTW B 3aTPY6GHOM MPOCTPAHCTBE HE MEHAETCA OT YPOBHS
paboueil XMAKOCTM HeMocpeACTBEHHO Mepes, OCTAHOBKOW. YpaBHEHUS AMHAMUKU [N BTOPOW CcTaguu
06paTHOro BpalleHuns npeacras/ieHbl B popMmynax:

(B.9)

I Lpfm ®-
MockonbKy poOTOp Hacoca BpallaeTcsl, KpyTAwmii MOMeHT Tos B KO/MIOHHE MpMBOAA CTaHOBUTCSA
chyHKUMER yncna NoBOpPOTOB BEpPXHEN YacTu KOMOHHbLI npuoga Otp v poTtopa Quxt cornacHo copmyne

DJ,

~ds r . [*shutdown (Qtop “bot
1s.

(B.10)

mapaennyecknii  Kpytawmii momeHT fhyd 3aBucuT OT reomeTpum Hacoca (kak npegycMOTPEHO
NnoCcTaBLLMKOM/M3roTOBUTE/IEM Hacoca) U siBAsieTca yHKUMen nepenaja faBieHUs B HAcoce, BblpaXaemoi
YPOBHEM XWAKOCTU Hag, Hacocom LfludcornacHo dopmyne

2Md = f (L tn)- (B.11)

TpeHne TH B Hacoce NpensiTCTBYET NOBOPOTY poTopa B CTATOpE.
YcKopeHue poTopa U KOMoHHbLI NpuBojda cocTaBnseT

Moot ~ Tacdat / Ibot ! (B.12)
YcKopeHve NpuvBoAa, WKWBOB, ABUrATENS U KOMIOHHLI NPUBOAA BbipaxkeHo dhopmysioii (B.6).

B.3 HauyanbHble ycnosus
Ycnosus B Havane 06paTHOro BpalleHus gaHbl B hopMmynax:
t=0;
®OP=sht=0; (B.13)
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top = Y%t =

B.4 Pa6ota TOPMO3HOI CUCTEMbI

B.4.1 ConpoTvBneHne Kpy4YeHUIo Npyu 06paTHOM BpaLLEeHUN

ConpoTuBREHne KpyyeHuio npu oOpaTHOM BpALLEHWM UrpaeT KNYeBYld ponb B npouecce
obparHoro BpawjeHusi. Kak npeactasneHo B c¢opmyne (B.4), OHO CBA3aHO CO CKOpPOCTbIO 0GpaTHOro
BPALLEHUS KOJNOHHbI MPMBOAA U C TEMNEepaTypon B HAa3eMHOM npuBoAe. PYHKUMOHAmMbHAs 3aBUCUMOCTb
Mexay 3TUMKU TPEMS NEePEeMEHHbIMU AOMKHA ONnpeaenAaTbCA MeToAamMu UCNLITAHWA, NPUBEAEHHbLIMU B
npunoxexnum G.

B.4.2 Paccesanue Tenna

B npouecce o6paTHOro BpaleHUs BbICBOOOXAAIOTCA SHEPTUSI KDYYEHUSA, HAKONMEHHAsA B KOMOHHE
nNpuBOAA, U NOTEHUMUAnNbHas 3HEPrusa XMAKOCTU. ITa 3Heprua NornowaeTcs Ha3eMHbIM NPUBOAOM, Bbi3biBas
NOBLILLEHUE TemnepaTtypbl npuBoda. Korga temnepatypa Ha3emMHOrO NpUBOAA NPEBbILIAET Temnepatypy
OKpYXXaIoLLen cpefbl, TENNO paccenBaeTca B okpyxaiowlen cpege. Temnepatypa npusoga B nioboe Bpems
HEeNoCpPEeACTBEHHO CBA3aHA C KONMUYECTBOM JHEPrUMu, KOTOPYIO MOXET NOrMoTUTL NPUBOA (TENSI0EMKOCTDb), U
CO CKOpPOCTBIO paccesiHus Tenmna B OKpyXatoLeii cpeae.

TennoeMkoCcTb Ha3eMHOro NPMBOAA M CKOPOCTb pacCesiHusl Tenna Takke AOMKHbI ONpeaensaTbes
UCNbITAHUAMU, NPUBEAEHHBIMU B NPUNOXXEHUN G.

B.5 BxoaHble napameTpbl

B.5.1 O6wwme nonoxexnma
3amaHHbIE YCJIOBHS JUI pacueTa 3KCIUIYaTallHOHHBIX XapaKTEPUCTHK HA3€MHOrO NMPHUBOAA
MOXKHO KJIACCH(PHMLIMPOBATh KaK OTHOCAIIUECH K CHCTEME MOBEPXHOCTHOTrO MpHBOAA JIHOO K ee

IIPUMEHEHUIO.
B.5.2 HasemHasa cuctema npusoaos

HasemHas cucremMa nNpHMBOAOB MOMJIEKHUT KJIACCH(PUKALMHU MO CIEAYIOLIUM KPUTEPUIM:

- MOMEHT HHEpLHM HAa3eMHOI'0 Bpaliarouerocs oO0OpyIOBaHMs, BKIIOYas 3y0uUaTyro
nepenayvy, IKUBbI U JBUTATENb;

- COIIPOTHBJICHHE KPYYEHHIO NPH OOPAaTHOM BpALUEHHH KaK 3aBHCHMOCTb CKOPOCTH U
TEeMIIEPATYPBL;

- TEILIOEMKOCTD;

- CKOPOCThH pacCEesHHUsI TEIJIA.

B.5.3 NMpumeHeHune

Ona npumMeHEeHust yYCTPOWCTB HA3eMHOro mnpuBoAa Heo6GXoAMMO onpeaeneHue  CrieayloLmx
KpUTEPUEB:

- pasmep KONoHHbI npusoga n HKT;

- CBOICTBA MaTepuaroB KONOHHbI NMPUBOAA;

- reOMeTpUs CKBaXMHbI;

- rnybuHa nogBeckun Hacoca;

- rnojava Hacoca;

- ob6bemHbINn KM Hacoca;

- TPEHUE B HACOCe M B APYrUX arnemMeHTax cucTeMbl NPUBOAA;

- KPYTSILLWIA MOMEHT OCTAHOBKM;

- HavanbHasi Temneparypa Ha3eMHOro nNpuBoAa;

- Temnepartypa OKpyXaioLlei cpefpbl;

- YPOBEHb pabo4en XXUaKoCTu;

- NAOTHOCTb W BA3KOCTb KUAKOCTU.

B.6 3tanbl pacyeTa

Heobxoaumbie Ans OLEeHKU CKOPOCTU 0OpPaTHOro BpaLleHUss U ANUTENbHOCTU Kak OYHKLUKM SHEPTUM,
HaKOMIEeHHOI B NPOU3BOACTBEHHON CUCTEME, AOMKHbLI OXBATbLIBATL Crieaylowme atanbl pacyeTa:

a) Hauatb ¢ HavanbHbIMU YCNOBUAMU, NpuBEAEHHBIMU B hopmynax (B.13).

b) Paccuutarb yCKOpeHWe COCTaBHbIX YacTen CUCTEMBI, NoNb3yack opmynammu (B.1) — (B.7)
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unn (B.8) — (B.12).

()] Paccuntate CKOPOCTb 0O0paTHOrO BpALLEHUA BEAOMOrO LUKMBA W pOTOpa B TEYEHUEe
KOPOTKOro BPEMEHM [Ha OCHOBAHUK YCKOPEHUS BpaLleHus, BbluncrieHHoro B (b)].

d) Paccuntatb CONpPOTMBEHME KPYYEHWIO Npu OOpPAaTHOM BpaLLEHUW, MOMb3yACh HOPMYMON
(B.5).

e) Paccuutatb paboTy, BbINONHEHHY TOPMO3HbLIM YCTPONCTBOM.

f) Paccuutartb CKOpOCTb paccesaHus Tenna.

9) 3aHOBO paccuuTaTh TemnepaTypy TOPMO3HOro YCTPOWCTBA (Ha OCHOBE TEMMOEMKOCTU
TOPMO3HOMO YCTPONCTBA).

h) 3aHOBO paccunTaTb Yribl MOBOPOTOB (BEPXHASA U HMXKHAS YaCTW KONOHHbI MPUBOAA).

i) 3aHOBO paccyuTaTb YPOBEHb XXUAKOCTU B KOFTOHHE HACOCHO-KOMMPECCOPHbIX TPYO.

) 3aHOBO paccuuTaTbh KPYTALWMIA MOMEHT KOMOHHbI NpuMBOAA, Nonb3ysack opmynamu (B.4)
unu (B.10) n hopmynon ruapaBnn4eckoro kpyrailero momerta (B.11).

k) MoBTOpATL npouecc [HauuMHag ¢ astana (b)) 40 MOMeHTa npekpaweHua o6paTHOoro
BpaLLeHus.

B.7 PesynbTatbl MOOAENMpoBaHus

PesynbTaTbl MOAENUPOBAHMA AOSKHLI BKMNKOYATD:

a) CKOPOCTb 06pAaTHOrO BpaLleHMs Kak PyHKLMIO BPEMEHH;
b) TeMnepartypy Ha3eMHOro NPUBOAa/TOPMO3HOI0 YCTPOWCTBA KakK PYHKLIMIO BPEMEHM;
c) OCTaTOUHbIN YPOBEHb XWUAKOCTU B KOHLE 0OpaTHOro BpaLLeHus.

Ha ocHoBe 3T0I nHopMaLmm A0MXHbl ObiTb NONYyYEHbI CNeayoLMe napaMmeTpbl:

- MaKkCMMarbHasa CKOPOCTL 06PaTHOrO BPALLEHUS;

- MakcuMMarnbHasa TemnepaTypa Ha3eMHOro NpuMBoAa;

- NpoAOIMKUTENBHOCTb 06PATHOrO BpaLLeHUS;

- YPOBEHb CTON6GA XMAKOCTU B KOFTOHHE HACOCHO-KOMMPECCOPHbIX TPYO.

OTW pesynbTaTbl MOXHO WCMONbL30BATb AN OLEHKU NPUrO4HOCTM TOPMO3HOW CUCTEMbl HAa3eMHOro
npusoda AnNA NMaHMPyemoW JKcnnyatauuu, CpPaBHUBAA MNPOTHO3UPYEMYIKD MAaKCUMAanbHYI0 CKOPOCTb
00paTHOro BpaLLeHus u Temnepartypy npueoAa ¢ MX HOMUHANbHbLIMU 3HAYEHUSMMN.

CneayeTt y4uTbiBaTb HEONPEAEneHHOCTb, CBA3AHHYD C KaX4OW BXOAHOW NEPEMEHHOW, 4TOObl
onpeaenuTb BEMUUMHY BNUAHWSA 3TOW HEONPEAENEHHOCTU Ha pe3ynbTaTbl MOAENUPOBAHUS.

B.8 NpoBepka moaenu

B.8.1 O6wwume nonoxeHua

Jiobble moagenu, paspaboTaHHble ANA OUEHKM TOPMO3HbIX CUCTEeM, noanexat MpPOBEPKe Mo
npuMepamM 3TanoOHHOro TecTa, KOTOopble MpuBOAATCA aanee. B kaxaom npuMmepe yCcTaHOBMEHbI BXOAHbIE
[JaHHble, XapakTepuayoLue npodunb CKBaXXMHbI U 9KCNIyaTaLMOHHbIE YCNOBUS, Aa0TCA OPUEHTUPOBOYHbIE
pes3ynbTaTtbl TEOPETUYECKOro mMogenuposaHMAa Ha OCHOBaHWUWM MEeTOoda, ONMUCAHHOTO B 3TOM MNPUITOXEHUW.
IunanasoH TpebGoBaHuii K TOPMO3HBIM CUCTEMAM, KOTOpbIE TUMWYHbLI ANA NPUMEHEHUA BUHTOBbLIX HACOCOB
0XBaTbIBaAIOT YETLIPE CLEHapus.

B.8.2 Mpumepsbl ¢ 3aKNIMHUBILUM PaGoyMM OpraHomMm Hacoca

B.8.2.1 Mpumep 1 — 3aknuHUBILIKNIA PaGOYMIl OpraH Hacoca, HU3KUA MOMEHT BpalleHUA

TexHuyeckue xapakTepucTukm OBOpYAOBaHUA U SKCMIyaTauWMOHHbIE YCMOBUS ANsi OCTAHOBKU

Hacoca ¢ 3aknMHMBLLMM paboymM opraHoM npuBeaeHbl B Tabnuue B.1.
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T a6 nwuuyaB.1— BxogHble AaHHbIE MOAENU

3"°:|‘;‘§‘;§;‘T”§;”b'e 3HaueHme
FeoMeTpusa CKBaXKMHbI BepTtukansHas
Dds 25,4 MM
G 75 Ma (GPa)
DHkr OtcyrcrByeT
Lgs 914 m
V(pump) OtcyTcTBYyeT
£ (oump) To xe
Tof -» -
Tf 13,6 H-m (Nm)
Tshutdown 1088 H'm (Nm)
Tiry 40 °C
Tamb 20 °C
L iy OtcyTtcrByeT
Pruic) To xe
M i) —-» -
Tpot -»-
MapameTpbl HA3EMHOrO NpPUBOAA
liop 33,71 kr/m?
Carv 127 x[x/ °C

MomeHT, BbipabaTbiBaeMblii TOPMO3HOW CMCTEMOI HA3eMHOro npueoAa, MOANEXMT pacyeTy Ans
BOCbMW PAa3fWUYHbIX YacTOT BpaLUEHUS W NATU PasfMYHbIX HavamnbHbIX Temnepatyp. 3Ha4yeHUs TOPMO3HOro
MOMEHTa npueBedeHbl B Tabnuue B.2. CKOpOCTb paccesiHus Tenna NnoAnexuT pacdeTy ANns Tpex pasnuyHbIX
TemnepaTtyp. 3Ha4YeHUss CKOPOCTU NpuBeaEHbI B Tabnuue B.3.

TabnwuuyaB.2—-ToOpMO3HON MOMEHT B HA3€MHOM NPUBOAE

TOPMO3HOW MOMEHT Ha WTaHre
YacroTta H-m (Nm)
BpaLieHus Temnepatypa
LUTaHT, °C !
00/MuH 0 25 50 75 100
0 0 0 0 0 0
50 220 171 145 129 118
100 350 267 221 194 175
200 578 434 354 306 410
300 782 584 475 407 362
400 974 724 586 502 445
600 1327 984 793 677 599
700 1496 1106 891 759 673
800 1664 1228 988 842 764

T a6 nwuuyaB.3 — CKkopoCTb paccesiHua Tenna B Ha3eMHOM nNpusoae
OuddepeHupanbHaa tTemnepatypa, A °C | 40 80 | 120
CKopocTb paccesgHua tenna, kW 0,421 0,84 | 1,25

Ha pucyHke B.3 npeacraBneHbl pesynbTaTbl MOAENUPOBAHMA, MPU KOTOPLIX MakcMmanbHas
yacTtota obpaTHOro BpauleHus coctaBnsiet 439 o6/MUH, @ MaKCUMAanbHbIA TOPMO3HON MOMEHT HAa3eMHOr0
npusoga — 686 H-m (N-m).
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X
X - Bpems OT Hayana 06paTHOro BpaLLEHWs], C; Y- MOMEHT CONPOTUB/IEHNsI 06paTHOMY BpalleHuo, H M; Y2- yactoTa BpalleHust
B MOMEHT COMPOTUB/IEHNsSI 06PATHOMY BpaLLEHWo, 06/MUH; - COMPOTMB/IEHME KPYTALWEMY MOMEHTY ;

- yacToTa BpalleHus.
PucyHok B.3— Pe3ynbTaTbl MOAENMPOBaHUA HAacoCa C 3aKTMHUBLLIMM paboumm opraHom (Mpumvep 1)

B.8.2.2 Npumep 2 — Hacoc C 3aKTMHUBLLUM pabounM OpraHoMm, BbICOKWUIA paboynii MOMEHT

BxogHble napameTpbl Takue xe, Kak 1 B npumepe 1, 3a UCKIYEeHMeM TOro, YTO MOMEHT OCTaHOBKM
nosbicuncsa go 1627 H m (Nm).

Ha pucyHke B.4 npeactaBneH npumMep MOAEMPOBaHUA, MNPV KOTOPOM MakCUMasibHas 4vactoTa
obpaTHOro BpalyeHus coctasnsieT 703 06/MWH, @ MakCMMasibHbI TOPMO3HOW MOMEHT HAa3eMHOro npuBoAa -
981 H m (N m).

X-BpeMsl OT Hayana 06paTHOro BpaLleHus, C; Y, - MOMEHT COMPOTUBEHNS 06paTHOMY BpallieHuio, H M; Y2-yacToTa BpalleHusi, B
MOMEHT CONPOTUB/EHNSI 06paTHOMY BpaLLeH1to, 06/MUH; - COMPOTMB/IEHNE KPYTSLLEMY MOMEHTY; -
yacToTa BpalLeHus.

PncyHok B.4 — lNpumep mogenMpoBaHuUs Hacoca C 3aKNMHUBLWMM paboumm opraHom (Mpumep 2)
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B.8.3 Mpumep ctaHpapTHoro 3aBepweHusa pa6otbli — [Mpumep 3 — CraHgapTHoe
3aBeplueHue padoThbl

B Tabnuue B.4 npuBedeHbl TEXHUYECKME XapaKTEPUCTMKM OBOPYAOBaHMS W SKCMyaTauWUOHHbIE

YyCMoBUA ANs CTaH4apTHOro 3aeeplueHust pabotbl. B Tabnuuax B.5 u B.6 npuBeaeHbl xapakTepucTuku

TOPMO3HOIO MOMEHTA U CKOPOCTU paccesHus Tenna.

T a6 nwuuyaB.4 — BxogHbl€ JaHHbIE MOAENK

3kcnnyaTauuoHHbIe 3Ha4veHue
napameTpbl
[eomeTpua CKBaXMHbI BeptukansHas
Dys 25,4 mm
G 75 Ma (GPa)
DHkT 76 MM
Lys 914 m
V(pump) 95 M°/cyT//100 06/MUH
Epump) 75 %
Tyf 136 H-m (Nm)
Tf 13,6 H'm (Nm)
Tshutdown 1627 H-m (Nm)
Tiry 45 °C
Tamb 35°C
L(f[u[d) 914 m
P tuic) 1000 kr/m°
Huic) 1 cllyas = 1 mPa-s
Ipot 1,66 Kr-m°
MapameTpbl HA3eMHOro NpUBOAA
Trop 33,71 kr-m’
Can 127 kw/ °C

T abnwuuyaB.5 — TopMO3HO MOMEHT B CUCTEME HAa3EMHOIo NpuMBoAAa

YacToTa TopMO3HON MOMEHT Ha LUTaHre,
H-M (Nm)
BpalyeHus TemnepaTypa
wTaHr, oC !
06/MuH 0 25 50 75 100
0 0 0 0 0 0
50 220 171 145 129 118
100 350 267 221 194 175
200 578 434 354 306 410
300 782 584 475 407 362
400 974 724 586 502 445
600 1327 984 793 677 599
700 1496 1106 891 759 673
800 1664 1228 988 842 764
T a6 nwuyaB.6 — CkopoCTb paccenHus Tensa B YCTPOWCTBE HA3eMHOIo NpuBoaa
OuddepenunansHasa Temnepartypa, A °C | 40 80 | 120
CKopocTb paccesHust tenna, kW 0,42 | 0,84 | 1,25

MpwuMeyaHue-—MpeanonaraeTcs, YTo ypoBeHb XMAKOCTU B 3aTPyGHOM MPOCTPaHCTBE CKBAXMHLI OCTaeTCst

MOCTOSHHLIM B NpoLjecce 0GpaTHOro BpaLleHus.

Ha pucyHke B.5 npeacTaBrieHbl pesynbTaThl MOAENMPOBAHMUS, MPU KOTOPLIX MakcuUMarisHasi TemnepaTypa B

npueoae coctasnseT 105 °C, a MakcumarnbHasa Yactota 06paTHOro BpaleHns — 672 06/MuH.
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X-Bpems, c; Yi - yacToTta 0o6paTHOro BpalleHuss npuBoga, o6/mMuH; Y2-TemnepaTtypa npueoga, °C; -Temnepartypa
NPUBO [ a;-------------=- yactoTa BpalieHua npusoga

PucyHok B.5— Pe3ynbTathl MOAENMpoBaHUst CTaHdapTHOM ocTaHoBku npveoga (Mpumvep 3)

Tab6nwuyaB.7— Tabnuua 0603HaYEHN

O603HaveHue HavnmeHoBaHue EavHnubl

Cdiv TennoeMKoCTb Ha3eMHOro npueoja K/ °C
(kd/°C)

Dds [JvnameTp KOMOHHbI NpuBoaa MM (mm)

Dwhb BHYyTpeHHW gnameTp 3KCM/yaTalMOHHON KOTOHHbI HACOCHO-KOMMPECCOPHbIX MM (mm)

Tpy6

G Mogaynb XecTKocTn MNa (Pa)

J MoNSApHbLIA MOMEHT MHEPUUN NMOMEpPeyHOro CeYeHUs KOMOHHbI MpuBoaa M4 (T 4

hop O6LWNA MOMEHT UHEPLUN NPUBOAA, WKWBOB, ABUraTens M KOJIOHHbI NpuBoAa Kr m4 (kg m")

Ibot O6wWKNii MOMEHT MHepLMK poTopa Hacoca U KOJIOHHbI NpuBoAa Kr M (kg-rrl)

h OO6LWNIA MOMEHT UHEPUMN OTAENbHbLIX AeTaneit cnnosoro 610ka, KoTopble kr m* (kg m")

BpalialoTcs BO BpeMs 06paTHOro BpalieHus

Lfiuid UNCTbIN YypOBEHb XNAKOCTU M (T)
l-ds [nnHa KonoHHbI NpuBoga M (T)
N OTHOLEHNE CKOpOCTeli Mexay aNeMeHTOM cunosoro 6aoka (/) n anemeHTom (/-

1
t Bpemst cek (s)
—amb TemnepaTypa okpyxatuieii cpefbl °C
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OkoH4aHue mabnuuypsi B.7

O603Ha4yeHue|HanmeHoBaHue EanHuubl
Tan TemnepaTypa npusoga °C
Vpump) Mopada Hacoca M°/cyTkin/100
063/MI/IH
m~/day per 100
r/min
Taccbot KpyTawmin MOMEHT Ana YCKOPEHUS poTopa Hacoca M KOMOHHLI NpuBo4a H-m (N-m)
Tacctop KpyTswmin MOMEHT AN yCKOPEHMA NPUBOAA, LUKUBOB, ABUraTens n KOnoHHbl|H-m (N-m)
npueoaa
T8sR ConpoTueneHne KpyvyeHuto npu o6paTtHOM BpaLLeHuUm, BbipaboTaHHOe H-m (N-m)
TOPMO3HOW CUCTEMOW
Tas KpyTaLwmit MOMEHT Harpy3ku npu o6paTHOM BpalleHumn, gencteyowmii Ha  [H-m (N-m)
Ha3eMHbIN NPUBOA U3-3a yNpyron gedopmariMm KOSOHHbI NpUMBOAA
Tr KpyTawmit MOMEHT, He0BX0AMMbIN ANSA NPEO0AONEHUsI TPEHUA B H-M (N-m)
NPOW3BOACTBEHHOW CUCTEME (MCKMIOYAsa TPEHME B HACOCE)
Thyd KpyTawmin MOMEHT Harpy3ku, Mpon3BoAMMbIA MOTOKOM XUAKOCTU Yepes H-m (N-m)
Hacoc
Tor KpyTawmii MOMEHT, HeoBxoanMbIN ANs NPEO0AONEHNA TPEHNSA B HAacoce H-m (N-m)
Tshutdown KpyTawmii MOMEHT, NPUOXEHHbIN K KONTOHHE npuBoga HenocpeacTBEHHO  [H-m (N-m)
nepes oCTaHOBKOM
Epump O6bemubin KMA %
O1op Yron noBopoTa Ha3eMHOro NPUBOAA OT MOSNOXEHUSI OCTAHOBKM paa (rad)
- YacroTa 06paTHOro BpaleHnst Ha3eMHOro nNpuBoAa paa/c (rad/s)
elop
- YCKOpeHue Ha3eMHOoro npusoaa paa/c’ (rad/s’)
elop
Bpot Yron noBopoTta potopa OT MOMOXEeHUs1 OCTAHOBKMW paga (rad)
- YacroTa 06paTHOro BpaLleHus potopa paa/c (rad/s)
ebot
. YckopeHue potopa pag/c’ (rad/s)
ebat
Oshutdown OOBLwuii yron noBopoTa (YMCro CKpyvMBaHuii) KONOHHLI NpuBoAa BO Bpema |pag (rad)
OCTaHOBKM
Pfuich [NOTHOCTb XXUAKOCTU B 3KCMNyaTaUMOHHON KOSTOHHE HAaCOCHO- kr/m> (kg/md)
KOMNPECCOPHLIX TPYO
M fuic) BA3KOCTb XWAKOCTN B 9KCMMyaTauuoOHHON KOMMOHHE HAaCOCHO- clyas = mPa-s

KOMMPECCOPHbIX TPYO
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MpunoxexHune C
(cnpaBouHoe)

MHCTPYKUUN N0 MOHTAXY
C.1 O6wme nonoxeHun

Ona ycraHoBkM noboi cucrembl HA3eMHOTO NpUBOAAa HEOOX0AWM AETanbHbIN NNaH, rae OTPaXeHb!
COOTBETCTBYIOLME MEpbl NPEOCTOPOXHOCTM No 6e30MacHOCTM M IKCnnyaTauuu, KOTOpble OTBeYaloT
TpeGoBaHMSIM BCEro CBA3aHHOIO C Hell 060pyAOBaHUA U BCEX NPUMEHUMBLIX WHCTPYKUMW. YCTpausaioT
CMCTEMY HA3eMHOro MnpuBOoAa M BCMNOMOraTenbLHOro 00OpyAoOBaHUA B COOTBETCTBUM C TpebOoBaHUAMM,
npeaycMOTPEeHHbIMU NOCTABLLMKOM/U3rOTOBUTENEM 3TOr0 000PYZ 0BAHUSA.

Cneayowme BONpoChl NpeanaralnTcs B KA4eCTBE NpeABapUTENbHOrO NepeyvHs OCHOBHLIX NPoGneM,
KOTOpbl€ HY)XHO pacCMOTpeTb. 3TO He BCEOOBLEMMIOWMIA NepeveHb, Tak Kak, BEPOATHO, €CTb APYyrue TeMbl
AnA pacCMOTPEHUA M yyeTa MeCTHbIX TpebGosaHui. OAHAKO HACTOSATENbHO PEeKOMEHAYyeTCs, 4Tobbl K
NPOAYKLUMW U K YCTAHOBMEHHOMY 000PYy0BaHUIO MPUMEHANUCH NpPaBuna aKcnnyaTauumn, onpeaeneHHblie ans
KOHKPETHOro obopyaoBaHusi U npumeHeHusi. C Lenblo BbIOOpPa COOTBETCTBYIOLEN CUCTEMbI HA3E€MHOrO
npusoga W BCNOMOraTenbHOro o0OpyAOBaHMS HeoOXoAMMO, 4TOObI Y4YMTBIBANUCL W OLIEHUBANUCb
KOHCTPYKTUBHbIE BO3MOX>XHOCTU KOHTPOJIMPOBATb CKOPOCTL OOPaTHOro BpallueHus U nepepadvy SHepruu ans
ofecneveHun 6e30nacHON U HaAEXHOWM JKCnyaTauun CUCTEMBI.

C.2 Noagbem ycTaHOBKM Ha3eMHOro npueoga

Bo u3bexaHune nospexaeHna obopyaoBaHUA U HAHECEHMA TPaBM NepcoHany, cneayeT cobnioaaTb
OCTOPOXHOCTb NPKU NOABLEME YCTAHOBKU Ha3eMHOro npusoaa. Ha MHOrMx ycraHoBKax €CTb 3aflaHHbIe TOYKU
Ans nogbema, obecneunsaiowme 6anaHcUpoBKy rpysa. Tam, rae BO3MOXHO, XenaTenbHo, 4ToObl CTponbl U
3axsatbl ObINW NPUKPEnneHbl, No KpaWHen mepe, B ABYX TOYKax. 3aTe€M YCTAHOBKY Ha3eMHOro npusoaa
MOXHO YpPaBHOBECUTb ANA NoAbeMa C NOMOLULID «3anupalollen» neTnu (XomyTa) Ha COOTBETCTBYIOLLEM
MecTe cTpon (NPMMEPHO Ha cepeanHe).

C.3 YcTaHOBKa yNSIOTHUTESTbHOIO 351eMeHTa

[o ycTaHOBKM YMMOTHUTENBLHOTO SMEeMeHTa Ha YCTbe HeOoOXOAWMO pPeLmnTb, HACKONbKO AOSHKEeH
BbICTYNaTb MONMPOBAHHbIN LUTOK Ha (DOHTaHHbIM TPOMHMKOM. YTOOLI caenaTthb 310, He06X0AUMMO CHadvana
onpeaenuTb OOLLYIO BbICOTY YCTAHOBKM HAa3e€MHOr0 MpuBOAA, BKIOYAA YNAOTHUTENbHLIA Y3E€N U 3aXUM
NoNMpoBaHHOrO WToka. CrneauTe, YToObl BbICTYNAKOLWAaa YacTb HaA 3aXMMOM NOSIMPOBAHHOIO LUTOKA Obina
KaKk MOXHO MmeHblue (MeHee 0,3 Mm). YpeamepHO ANMHHAA BbICTynawowasa 4acTb MOXET Bbi3BaTb Cepbe3Hoe
9KCUEHTPUYHOE YAapHOE HarpyxeHue BO BpemMs 0OpaTHOro BpallueHWA. YCTAHOBKY BEAYT C YYETOM
cneayowmx TpeboBaHuii.

a) CmMasaTtb NONMMPOBAaHHbLIN LUTOK, Mepes TeM Kak yCTaHaBnueaTb YNIoTHEHNME B COOTBETCTBUM
C UHCTPYKUMUAMM NOCTABLUMKA/U3TOTOBUTENSA.
b) Mcnonb3oBaTb MHCTPYKUMIO NOCTaBLUUKA/USrOTOBUTENSA, MPU OBWXEHUN YNNOTHEHUA 4vepes

FOfIOBKY MONMPOBAHHOIO LUTOKA, 4TOObI NpPeaoTBPaTUTb MNOBPEXAEHWE YNMOTHEHMS U pe3bbbl LTOKA.
MnaBHO NepemecTUTb YNIOTHEHUE BAOMb MOSIMPOBAHHOIO LUTOKA U COEAWHUTL C (DOHTAHHBLIM TPOWHWKOM B
COOTBETCTBUM C UHCTPYKLIMEN.

C.4 YcTaHOBKa peMHel NnpuBoAa U LWKUBOB

Mpu ycraHOBKe LWKMBOB B CUCTEMY Ha3eMHOro npuBoga Yalle BCero yaoOHee MOHTMpOBaTb
BKNAaAbILUM 3XKUMHOTO KOHYCA Ha ThINTbHOW CTOPOHE LWKMBOB. OCU KAHABOK LUKMBA NPUBOAHOIO MEXaHu3ma u
BEOMOrO LUKMBA [ 0JKHBI pacnonaratbCsi Ha O4HOM YPOBHE.

KnuHoBble peMHU crneayeT HaTArMBaTb YBENIMYEHWEM PaCCTOSHUA MeXxay LeHTpamMu BeZoMOro
LUKMBA M LUKMBA MPUBOAHOMO MEXaHW3Ma 0 TeX Mop, Noka PEMEHb HE CTAHET MMOTHO npunerate k 6OKOBbIM
CTOPOHaM LUKUBOB.

3anycTuTb YCTaHOBKY Ha3eMHOro npuBoAa Ha HECKONbKO MMUHYT, YTOOblI PEMHU «CEnu» B LUKWBbI.
Bectu HabniogeHus 3a yCTaHOBKOW Ha3eMHOro NPMBOAA B YCIOBMSIX HaMBLICLUEN Harpy3ku (OBbIMHO mpu
nycke). HeaHaumtensHbI Npornb co CTOPOHbI cberaHns pemHer 0BbIMHO JOMKEH yKa3biBaTh Ha NPaBuUmnbHOE
HaTsbkeHue. Ecnu cTopoHa cBeraHusi octaeTcsl Tyro HaTAHYTOM BO BPEMSA HAaWBBLICLLEN HArpy3ku, pemHu
HaTAHYTbl CNULIKOM Tyro. WM3GbITOYHbIN Nporu6 unu npockanb3blBaHWE YKa3biBAlOT HA HEAOCTaTO4YHOe
HaTsbkeHue. MNpuBoa crieayeT OCTAHOBUTbL M HATAHYTb PEMHM.
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YacTo npoBepsiTb HATSHXKEHUE PEMHEN, CrieAist 3a CTOPOHON cOeraHus peMHs. Yepes HEeCKONbKO AHEN
paboTbl PEMHU «YCAAYTCA» B LUKMB U BO3HUKHET HEODOXOAUMOCTb UX NOATAHYTb ANl YCTPAHEHUS USMULLIHEro
nporuba Ha cTtopoHe cOeraHus.

C.5 YcTtaHoBKa 3aX1UMa NOSIMPOBAHHOIO WITOKA

OOGbLIMHO  33XWUM  MNOMMPOBAHHOTO LUTOKA BXOAMT B 3aLENiiEHWe C ABYMS MeXaHUYeCKu
06pabGoTaHHbIMU NOBEPXHOCTSAMU B HWXKHEI 4acTu Bana npueoAa W 4BYMSI MOBEPXHOCTSIMM BEPXHEN 4acTu
MONMMPOBAHHOIO LITOKA. 3aTArMBaA 3a)XMM MONIMPOBAHHOIO LUTOKA, HEOBX0AMMO CreauTb 3a TeMm, 4Tobbl ¢
uenblo ofecrneyeHnss COOCHOCTM COXPAHANCSA PAaBHOMEPHLIN 3a30p MEXAY 3aKUMAEMbIMU NOBEPXHOCTAMU
MONMPOBAHHOIO LUTOKA M MMOCKOCTAMM Bana npusoga. 3a):M MOMMPOBAHHOIO LUTOKA HE MOXKET HagexHo
YAEPXUBATL MOMMPOBAHHBII LUTOK, ECINIU 3aXaT TOSIbKO Ban NpuBoAa.

C.6 YcTaHOBKA CUCTEMbI ONOPHBLIX KOJTOHH U OMOPHOM MINACTUHbI

Mpn HeoBX0AMMOCTU MCMOMb30BaHWA OMOPHBLIX KOFIOHH OHKU peLlaloT ABe Lenu: npeaoTBpatuTb
pe3b0OBble COEAMHEHWs1 YCTbA OT pasBUHUMBAHMSA BO BpemA UMKna o6paTrHOro BpalleHus u
KOMMEeHCcMpoBaTb GOKOBYIO Harpy3Ky, CO34aBaemMyt0 CMELLEHHBIM NEPBUYHBIM 9NEKTPOABUraTENEM.

OnopHble KOMOHHbI OGbLIMHO PacCLUMPSAIOTCA B CTOPOHY OMOPHOW MAUTHLI, KOTOpas npuKpenneHa
6onTaMmu K BepxHel 4acTu cpraHua.

C.7 O6paTHbIN KnanaH BbIKUAHOW NMHUM (3anOpPHbIM KranaH TpyoonpoBoaa noToka)

PekomeHayetcs, 4yTobbl noTpebuTens/3akasynk ycTaHoBUIT 00paTHLIA KnanaH B BbIKMAHYIO SIMHUIO,
BHU3 MO TEYEHUIO OT YCTbSl CKBAXMWHbI, YTOObI rapaHTMPOBATb, YTO XUAKOCTb HE MOXET Te4b 0OpaTHO U3
NPUEMHOro pesepByapa Unu BbIKUAHOW NIMHUU B CKBAXXMHY MPU BbIKIKOYEHUN cucTembl BH.
HekoHTponupyembii noTok B HKT M Yyepes CkBaXMHHbIA HACOC NpoArieBaeT BpeMs o6paTHOro BpaLLeHus U
BbI3bIBAET NOTEHLUMANBHOE CHUXKEHUE NPOU3BOAUTENBHOCTU TOPMO3HOW CUCTEMBI
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MNpunoxexune D
(cnpaBoyHoe)

MHCTPYKL MM NO 3KCnnyaTauuu
D.1 O6wme nonoxeHua

Ona Bbibopa COOTBETCTBYIOLIEH CUCTEMbl Ha3eMHOro npueoAa U BCNOMOraTenbHOro
obopynoBaHus HeoOXOAMMO Y4YMTbIBATb M OLIEHMBATb BO3MOXHOCTM KOHTPOSIS CKOPOCTM 06GpaTHOro
BpallleHUst U nepegaun aHeprum ansi obecneyeHmsa Ge30MacHOW M HaAEXHOW 3SKcnnyaTaumu cuctembl. C
Lenblo 9KChnyaTauuu YCTAHOBKM HA3eMHOro npueoda HeoOXoAuMm JeTanbHbli NnaH, OTpakalowui
COOTBETCTBYIOLLME Mepbl NPEJOCTOPOXHOCTM MO OEe30nacHOCTUM UM IKCnnyaTauuu, KOTOpble OTBEYaloT
TpeboBaHMAM BCEro CBA3AHHOrO C Hel 0DOpyaOBaHWS U BCEX MPUMEHUMbIX WHCTPYKUMW. YCTaHOBKU
Ha3eMHOro NMpuMBOAa W BCMOMOraTenbHOro ob6opyAOBaHUS LOMXKHbI 9KCMyaTMpoOBaTbCA B COOTBETCTBUM C
TpeboBaHUsiMU, NPeyCMOTPEHHBIMU MOCTABLUMKOM/U3rOTOBUTENEM 3TOr0 060PYA0BaHHUS.

Cnepylowme BOMPOCbI NpeanaralTcs B KAa4yeCTBe NpeABapUTENbHOrO NEpeyYHs OCHOBHbIX
npobnem, koTopble HEOOXOAUMO PacCMOTPETb. 3TO HE BCEOOLEMMIOLLMI NepeYeHb, Tak Kak, BEPOSATHO,
eCTb Apyrue TeMbl ANA PACCMOTPEHUss U yyeTa MECTHbIX TpebGosaHui. Cioga BKMIOYEHbl, KAK MUHUMYM,
npeaynpexaeHns Ha crydai crneayoLmx onacHOCTEN.

D.2 OctaTtouHasi aHeprus

Ecnn nocne o6paTHOrO BpAaLUEHUA SHEPrusi, HaKOMMEHHas B NPOWU3BOACTBEHHOW CuCTeMme,
paccesinacb He MONMHOCTbIO, OHA MOXET BbICBOOOAWUTLCH, KOr4a YCTAHOBKY HAa3eMHOro npueBoaa
OeMOHTUpyIoT. HactosTenbHO pekoMeHayeTcsi, uTtobbl omepaTtopbl W nepcoHan no OBCNY>XUBAHUIO
CKB&)XWHbI 3HaNW W MONMHOCTBIO BbLIMOSHANM AEWCTBUMA MO BbICBOOOXAEHMIO OCTAaTOMHON 3HEpruu
KOHTPONUPYEMbIM U 6€30NnacHbIM CrocoboM.

D.3 MNeperpeB Ha3eMHOro npuesoga

TopMO3Hble CHCTEMbI HAa3eMHOr0 MpUBOAA MOTYT MeperpeBaTbCA U3-3a BLICOKOW Temnepartypbl
OKpY>aloLLEN Cpeabl UM NOBTOPSAEMBbIX AEUCTBUI MO 3anyCcKy Hacoca C 3aKMUHUBLLMM pabouyuM OpraHoM.
Temnepartypbl TOPMO3HON CUCTEMbI MM HA3EMHOINO MPMBOAA, MPEBLILLAIOLLNE PEKOMEHAYEMYI0 pabouylo
TeMnepaTypy, MOTYT yXyALUUTb XapakTEPUCTUKM TOPMO3OB U CTaTb Yrpo30i ANl B3pbiBA, €CAIM €CTb KOHTAKT
CO B3PbLIBOOMACHLIMU rAa30BbIMU CMECSIMU. YCUITEHHO PEKOMEHAYETCSl, CTPEMUTLCSA K TOMY, 4TOObI cUcTeMa
HE 9KCMyaTupoBanach Npu TEMMNepaTypax, KOTOpble BbIXOAAT 38 PAMKU PEXUMOB pabouux Temmeparyp,
yKa3aHHbIX NOCTaBLLMKOM/U3rOTOBUTENIEM HA3€MHOTO NpUBOAA.

D.4 3kcnnyaTauMa Nnpu HU3KOM TeMneparype

Huskue Ttemnepatypbl OKpyX@loLWwen cpeabl MOryT NpensATCTBOBATb BKIMOYEHUID TOPMO3HOW
CUCTEMbI HA3€MHOro NpuBoAa wwunu pabote npuBoAa. B pykoBOACTBE MO JkCnnyatauuu Ans KOHKPETHOM
YCTaHOBKW HA3eMHOro NpuBoAa AOkeH ObITb YETKO yKa3aH AvanasoH paboumx temnepatyp. Heobxoaumo
NPUNOXMUTbL MAKCUMyM YCUNUIA ANS npeaoTBpalleHusi paboTbl YCTAHOBKM NpU TemnepaTtypax, KOTopble
BbIXOAAT 3@ PaMKW PeXMMOB pabounx Temnepatyp, yKa3aHHbIX NOCTABLUMKOM/U3rOTOBUTENEM HA3E€MHOIO
npusoaa.

D.5 TopMO3HbIe CUCTEMBI C PYHHON PerysiupoBKOM

TOPMO3HbIE CUCTEMbI C PErYNUPOBKOW BPYYHYIO AENal0T BO3MOXHOW PerynupoBKky TOPMO30B Ansi
COOTBETCTBUA TEKYyLUMM TpeBGOoBaHWUAM K TOPMO3HbLIM cucTemam. MoTeHumanbHas OnacHOCTL CyLLECTBYET B
TOM Cny4ae, ecnu AuanasoH PerynupoBku NO3BOMSIET MOTpebuTenio «3anupatby» 3JHEPruio, MpekpaTus
obpaTHoe BpalleHue A0 TOro Kak noTeHuuanbHasi S3HEPruMs [OCTAaTOMHO BbICBOOOXEHA. JTa OCTaToyHasi
3HEeprua Moxet ObiTb HeOXMAAHHO BbLICBOGOXEHA NMPU MOAPEryNMPOBKE TOPMO3a UMM NPU AEMOHTaXe
yCTaHOBKM Ha3eMHOro npusoaa. bonee Toro, HenpaBunbLHasa perynupoBka TOPMO3a MOXET NPUBECTU K TOMY,
4YTO CKOPOCTM 0OpaTHOro BpaweHus OyayT Bbille MakCUMmanbHOW pabouyelt CKOpOCTWU, Co3aaBasi TakUM
o6pa3om onacHoOCTb. PekomeHayeTCa BbINOSHATL MePbl NPeAOCTOPOXKHOCTU BO M3bexaHue HenpaBuIlbHOM
perynupoBku 3TUX TOPMO3HbIX CUCTEM.
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D.6 BbicTynarowmii KoHeL NOSIMPOBAHHOIO WITOKA

Bo Bpemsa 00paTHOrO BpALUEHWUS] BbLICOKME LEHTPODEXHble Cunbl MOTyT BbI3BaTb M3rub
BbICTYNaloLLen Haa KpenneHneMm nonupoBaHHOrO LUTOKA YacCTu LUTOKa B TO BpeMs, KOr4a KONOHHA NpuBoAa
npoaomKaeT BpallaThCs, Cco3gaBasi CepbesHylo yrpody Aans 6esonacHoctu. Pekomenayetcsi, uTOObl
BbICTYNa LM KOHeL| nonMpoBaHHOro LuTOKa Gbin He ATNVMHHEe npeanaraemoro
nocTaBLUKOM/u3rotosutenem (00bIMHO MeHee 0,3 m).

D.7 N3MeHeHue 3KCnnyaTaluUMOHHbIX YCINOBUIA

MN3MeHeHMs SKCMnyaTauUMOHHBIX YCNOBUM B CKBaXKMHE, Harnpumep, CBOWCTB dpriomza, 4acrovbl
BPALLEHMA Hacoca, ypoBHS (brioMAa, AaBreHus U pasMepa paboyeit napbl Hacoca, MOFYT MOBAUSITL Ha
CKOPOCTb UM MPOAOSHKUTENBHOCTL OOPAaTHOTO BpalleHusi. [pu M3MEHEHMM 3IKCMIYaTAUMOHHBIX YCMOBWUI
onepartop [OIDKEH MOATBEPXAATb WX COOTBETCTBME TEXHWYECKUM YCIIOBUSIM W MHCTPYKLUMAIM MO
aKcnnyarauuu Ana ycTaHOBKM Ha3eMHOro npueoaa.

D.8 N3MeHeHMe YCIOBUI OKpYXaKlen cpeabl

MN3meHeHne YCINOBUM OKPYXAMOLEN CpeAbl B CKBAKMHE, HAMNPUMep, TEMNEPATYPbl OKPYXaloLlen
cpeabl, BO3AYLUHOIO NOTOKA, BO3AEHCTBUA yNbTPacroneToBOIO0 U3Ny4YEHUs1, coepxaHne Nbinn unu necka,
pacrnbiNeHHass Conb WKW  APYIME SIBIIEHMS, UMEIOLME K 3TOMY OTHOLUEHME, MOTYT MOBAUATL Ha
XapakTepPUCTMKN YCTAHOBKM HA3eMHOTo npusoga. Mepen ycraHOBKOW M SKCMnyaTauuen Ha3eMHOro npueoaa
B HOBLIX YCIOBUMSX OMepaTop JOJKEH MNOATBEPAWTL COOTBETCTBME STUX YCINOBMIA MHCTPYKUMAM MO
SKCMnyaTauum Ans yCTaHOBKM HA3EMHOro Npusoga.

D.9 N3MeHeHus BcnoMoraTesribHOro oéopyaoBaHus

M3MeHeHus B KOMMIeKTaumu BornoMoraTenbHbiM 060py40BaHUEM MOTYT COKPaTUTb CPOK CRyXObl
YCTaHOBKM Ha3eMHOro npueoaa. Jlobble U3MEHEHUSI BCMOMOraTenbLHOr0 06Opy/10BaHUsl, OTMMYHBLIE OT TEX,
KOTOpbIE pa3speLleHbl MHCTPYKUUAMM, AOMKHbI ObITb M3NOXeEHbI B PYKOBOACTBE MO SKCMyaTauuu 3TOro
o6opynoBaHusA U 0406peHbl KOMNETEHTHLIM B KOHKPETHON 00racTyi crneyuanucIoMm.

D.10 Mpo6nembl, CBA3aHHbIE C IKCNNyaTaunen unm 6e3oNacHOCTbLIO
Tobble gononHuTenkHbIE NPOBNemMbl, CBA3aHHbIE C 3KCnnyaTaumei unu 6e30nacHOCTbIO, KOTOPbIE

He GbinNM PacCMOTPEHbI paHee, NoTpebuTenb/3akasynk AOMKEH ONpeaenuTs U NogpobHo onucaTsk, YTOOLI
0XBaTUTL BCE TPeBOBaHUSA OMNepaTopa U MEeCTHbIX OPraHoB BacTy.
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MpunoxeHune E
(cnpaBoyHoe)

WHCcTpyKuumn no BbiGOpy 060pyaoBaHus
E.1 O6uue nonoxexHus

Ons Bbibopa cOOTBETCTBYIOLLEN CUCTEMbl HA3EMHOIO MPUMBOAA U BCMOMOraTesibHoro o6opygoBaHus
C uenblo obecneveHuss ux GesonacHol U HaAEXHOW JKchnyaTauuum Heobxoauma BO3MOXHOCTL ydeTa U
KOHTPOMSA CKOPOCTWU 0BpaTHOro BpaLleHus U MOLLHOCTM mpuBoga. Creaylowue BONPOCHI npeanaraiTcs B
KayecTBe MpeABapUTENbLHOIO MEPEYHS OCHOBHLIX NPOBNeM, KOTOpble HEOBXOAMMO paccMOTpeTb. JTO He
BCEOOBLEMMIOLLMII NepeYeHb, TaK Kak, BEPOATHO, UMEKTCS Apyrue Tembl ANs paccMoTpeHus. OaHako
HaCTOATENbHO PEKOMEHAYETCSA, YTOObI MOCTaBLUMK/M3TOTOBUTENb NOATBEPAMUN, YTO NPOAYKLMS W BbIOpaHHOE
[N KOHKPETHOI aKkcnnyatauuu o6opyoBaHMe COOTBETCTBYIOT onpeaeneHHbIM TpeboBaHUAM Harpy3Ku.

E.2 YcTtaHOBKa HaseMHOro npusoga

MoTpebuTtens/3akazunk JOMkeH ybeauTbCdA, YTO MpeanonaraeMble OCeBas Harpyska, KpyTAaLmii
MOMEHT, CKOpPOCTb, MOLLUHOCTb W TemnepaTtypa YCTaHOBKM Ha3eMHOro npusoga BO BpemsA paboTbl He
MPeBbILLAIOT pacyeTHble 3HayeHusa. lMoTpebuTens/3akasyuuk Takke AOMMkeH yOeauTbCsl, YTO TOPMO3Hasi
cuctema COOTBETCTBYET MNaHUPYEMOMY MNpUMEHeHuto. MakcumanbHbIi pabounii KpyTawmuii MOMEHT U
MaKCUMarnbHbIA AUHAMUYECKNUI YPOBEHb XUAKOCTU ABNAIOTCA PYHKUMEN CNOCOOHOCTM TOPMO3HON CUCTEMBbI
pacceumBaTb SHEPIUKO, HAKOMMEHHYI0 B MPOU3BOACTBEHHON CUCTEME MOCNE OCTAHOBKU, U €€ MOXHO
onpeaenuTb, WUCNONb3ys AaHHble, CoAepXalimecss B TEXHWUYECKUX YCNOBUAX HA3EMHOro npueoaa B
aHanuMTUYecKol mMoaenu obpaTHOro BpALLEHWSs, Hanpumep, TOW, XapakTepucTuka KOTOPOW NpuBEAEHa B
npunoxeHun B. B kauyecTBe anbTepHaTUBbLI MOXET He NoTpeboBaTbCA HUKakas TOPMO3HAas CUCTEMa, ecrnu
[10Ka3aHo, 4TO CKOPOCTb OOpaTHOro BpaLUEeHUA He MPEBbILAEeT MaKkCUMarnbHYyl pabodvylo CKOPOCTb
YCTaHOBKM Ha3eMHOro npueoaa 6e3 TopmMo3a B CTaHAapTHbIX pabovmx yCnoBusX.

E.3 Mpucnoco6neHusa ans orpaHMYeHUA KPyTALLErO MOMEHTa

BmMecTe C ycTaHOBKOW Ha3eMHOro MPUBOAA U C LiENbI0 UCKMIOYEHNUS NPEBLILEHNUST MAKCUManbHOIo
paboyero KpyTALlero MOMeHTa W / UM BXOZHOrO HOMWHANBLHOIO KPYTSALLEro MOMEHTA KOJIOHHbI nMpuBoaa
[OMKHbI ObITb YCTAHOBMNEHLI NPUCNOCOGNEHUS, OrpaHUYMBAOLLME KPYTALUMIA MOMEHT. AHANOrMYHbIM
obpasom BO u3bexaHue MpeBbILLUEHUS MakCUManbHOro paboyvero KpyTdawlero MOMeHTa criegyet
KOHTPONMPOBaTb MakCUMManbHOE TMAPaBNUYECKOEe AABMEHWE HA HA3EeMHbl NPUBOA C TMAPABIUYECKUM
ynpaeneHuem.

E.4 WkuBbI

Pekomengyetrca BbiOuMpaTb HaMMEHbLUMW AuaMeTp BEAOMOrO LIKMBA B COOTBETCTBUM C
TEXHUYECKUMU YCITOBUSAIMU NOCTaBLUUKA/M3rOTOBUTENS PeMHEN U LIKUBOB. B niobom peaykTopHOM npuBoae
yacTtoTa BpaLleHWs LWKWBA MPUBOAHOINO MeEXaHu3Ma BCerga Bbllle 4acTOTbl BPALLEHUS MONIMPOBAHHOIO
wroka. B OonblUMHCTBE CnydaeB LUKMBLI BbIMOMHEHbI U3 YyryHa, MU MakCMManbHO AONYCTUMAas OKPYXHas
CKOPOCTb ANnA Hux coctaensetr npumepHo 1900 M/MMH (MakcuManbHOE 3HadYeHue 4acToTbl BpalLeHuA
yKas3bIBaeTCA Ha LUKUBE).
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MpunoxeHue F
(cnpaBouHoe)

BnaHk pyHKUMOHaNbLHON cneunduKkauum noTpeduTensa/3akasumka

Lenb

Hanee npusoautcsa copma BnaHka, KOTOPbIM MOXET UCMNOMb30BaTLCA NOTpebutenem/3akasinkom
Ana obneryeHusa onpeaeneHnsa aKkcnnyaTaunmoHHbIX TpeboBaHMI K YCTAHOBKE HA3€MHOro NpUBOAa, KOTOPYIO
OH cobupaetcs npuobpectu. TpeboBaHUS K IKCMITYaTALMOHHBIM XapaKTEPUCTUKAM AOMKHbI BbINOMHATLCA B
COOTBETCTBUM C pasaenomM 5. 3ta popma obecneumBaeT yaoOHbI MeToa cOopa AaHHbIX, HO HE COAEPKUT
NONHbIN NepeveHb BCex TpeboBaHui.

KomnaHusa
[NoarotoBnexa: Komnanus:
Larta: [aTa nocraBku:
Bbi6op TMNA yCTAaHOBKU Ha3€eMHOro npuBoaa

PenykTopHblin npusoj

¢ 3ybuaTton

nepegaden

Tun nepBMYHOrO ABUraTens

SnekTpuyecknin mapaenuyeckun BHyTpeHHero Dpyron

cropaHus
DYHKUMOHANbHbIE XapPaKTePUCTUKA CUCTEMbI HA3EMHOIO NpuBOAA
Mpepgnonaraemas paboyasa yacrota spaiwieHna BH (06/MuH)
[Npeanonaraemas MOLLHOCTb YCTAHOBKM Ha3eMHOro npusoga (kBr)
Mpeanonaraemblii pabo4mnin KPYTALLMIA MOMEHT Ha KpenneHuu
noAMpPoOBaHHOro Wwroka (H-m)

MNpepgnonaraemas mMakcuMarnbHas ocesas Harpyska (H)

MapameTpbl NpUMEHEHUA (BKINOYaa e AMHULIbI U3MepPeHuUst)
Mpepgnonaraemblii pacxog (4ebur)

Mpeanonaraemoe gasnenune B HKT, Ha yCTbE U HA BXOAE B HACOC
Cocras g00bIBAEMOW XXUAKOCTU (MIOTHOCTb, BA3KOCTb, % CO,, % Ny, % HoSuT. 4.)
Hacoc, KOTopbIi NnaHupyeTcs UCnonb3oBaTh (M3rOTOBUTENb, MOAETb):

'ny6uHa noasecku Hacoca (IT1B, I'MC):

HKT (HO, Bul, macca, copr) | | | |

Kononna npueozaa (HA, Tvn, copr) | | |
COBMECTUMOCTb C OKpYXKarowwen cpenon (NpoBepuTb BCE, YTO NOAXOAUT)

Temnepatypa okpyatoLien cpeabl ce. 33 °C Temnepatypa 3anycka Ao
MUHYC 40 °C

Brlicokoe Bo3aelicTBue ynbTpaduoneToBoro HawuBbiCcLuasi OTHOCUTENBLHAsA

N3ny4yeHuna BINa>HOCTb (BbICUJaFI TOYKa
pocCbl)

CogepyxaHue nblau u necka CMeLLeHne 0T BepTUKanu

YyacTku ¢ yHUKansHbIMKU npobneMamu, PaioHbl ¢ coneHbiMu

CBSI3@HHbLIMU C 3arpsA3HEHNEM OKpYXKatoLLen Opbiaramu

cpeabl 1 6230NacHOCTbIO

Knaccudukaums onacHbIX y4acTkoB Mpeanonaraemsiin Wym

COBMEeCTUMOCTb C UMEKLMUM OTHOLWIEHUE CKBaXUHHBLIM 060pyaOBaHUEM

KoHeuHbIl noTpebuTenb AOMKEH yKka3aTh: pa3Mep, TUM, Matepuarn, KOHUrypaumio n
npucoeuHUTENbHbIE Pa3Mepbl COEANHEHNIN MEXAY Ha3eMHbIM MPUBOAOM W APYIMM CKBaXXMHHbIM
060pyaoBaHUEM, HaNpUmep:

CanbHuK

[MoNUpoOBaHHbIN LUTOK

Ycrbe

dpyrve

Pasmep, TN 1 KOHpUrypauusi Apyrux U3genui, KOTopble J0MmKHbI MPOXOAUTb Yepes UMK HaJl AaHHbIM
n3genuem, HanpumMep, NONMPOBAHHbIN LUTOK, HACOCHasA LUTaHra U T. 4.
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Pa3smMep, TMN 1 kOHUrypauma Apyrx U3aenuin, KoTopble 0MKHbI UCMOMNb30BaTLCA BMECTE Unu B
cOMeTaHuu ¢ aaHHbIM usaenuem (MpuMeyaHne: HOMUHaNbHAsA XapakTepucTMKa ONOPHON pambl — 3TO
npeamMeT 06CyxaeHUA, CBSA3aHHbIW CO CTbIKOBKOW)

Bnun3ocTk ¢ HecBA3aHHbLIM 060PYA0BaHUEM, KOTOPOE MOXET MOBMUATb HA NOCTABKY, YCTAHOBKY,
paboty, obcny>XuBaHWUe N yaaneHue AaHHOro U3aenus

Yron oTKNOHeHUs YCTbA OT BEPTUKASIN K MOJIOXKEHWKO AJ1A YCTaHOBKU

TpeboBaHWsA K coeiMHEHUIO NEPBUYHOrO ABUraTens

BbiGop ypoBHel AOKYMEHTaL MM No KOHTPON KavyecTBa (rpynna ovH)

Q1 Q2
TpeboBaHus K JOKYMeHTaLuu no TpeboBaHus k
BbICOKOMY KOHTPOIIO Ka4YecTBa AOKYMeHTaLuu no
CTaHAapTHOMY KOHTPOMio
KayecTsa
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Npunoxexune G
(cnpaBouHoe)

MeToAbl UCNbITAHUA TOPMO3HON CUCTEMBI
G.1 lUenb
B [OaHHOM MpUnoXeHuM [aeTca OnucaHme MEeTOAMKM UCMbLITAHUWA C  LEeNblo  OnpeaenuTb
3KCNIyaTaLUWOHHbIE XapakTePUCTUKM TOPMO3HOW CUCTEMbI B YCTAHOBKE HA3€MHOTO NMPUBOAA, MCNOMb3YeMON
ANA NOrPY>XXHbIX BUHTOBbLIX HACOCOB.

G.2 CopepxaHue

MeToaMka MCMbITAHWI NpeaHasHa4YeHa ANA onpeAeneHus CNeaylowmux XapakTepUCTUK YCTaHOBKM
Ha3eMHOro npuBoAa:

a) TENNOEMKOCTb;
b) CKOpPOCTb paccesiHus Tenna,
©) COOTHOLLEHWE CONPOTUBMEHMUSI KPYYEHNIO NpyU 0BPaTHOM BPAaLLEHUN U CKOPOCTH.

G.3 YcTaHOBKa ANA UCNbITAaHUNA

G.3.1 YcTraHoBKa Ha3eMHOIo NPUBOAA AOMKHA MOHTUPOBATLCA NPOYHO U B BEPTUKANBLHOM pabovem
MOMOXEHUH.

G.3.2 MoTok BO3Ayxa BOKPYr YCTAHOBKM Ha3eMHOro npuBoAa AOMKEH OrpaHnM4mMBaThbCa AN
CO3JaHu1s YCINOBUIA «HEMOABUXKHOTO BO3AYyXay.

G.3.3 Temneparypa OkpyxaioLLeil cpeabl A0rmkHa ObITh B npeaenax nnc 15 °C — nnioc 25 °C.

G.3.4 Bce npensaTcrBus U Apyrue NOBYLLKW AN Tenna (Hanpumep, CTEHbl U NOTONKN) AOIMKHbI ObITb
pacnono)eHbl Ha pacCTOSAHUM, Kak MUHUMYM, 0,5 M OT yCTaHOBKW HAa3€MHOro NpusoAa.

G.3.5 Beca usonsauma v / unu pyballku CUCTEMbl OXNaXAeHWs A0SiHbI ObiTb pacnosnoXeHbl Ha
paccToAHMK, Kak MUHUMYM, 0,5 M OT YCTAHOBKW Ha3EMHOr0 NPUBoAA.

G.3.6 OnekTpuyeckuin MNu rUApPaBnAMYECKUn ABUraTenb AOIDKEH UMETb Takylo KOHUrypauuio,
yToObI BpPaLlaTk CUNOBOW 60K B 06paTHOM HanpasneHuu.

G.3.7 Mogenupyemasi CKOPOCTb 0OpaTHOrO BpaLLEeHUst AOIPKHA KOHTPONUPOBATLCA B npeaenax 5%
OT 324aHHOW MUCNbITATENILHOW CKOPOCTU.

G.4 N3amepeHusa

G.4.1 Temnepatypa OKpyxaiowei cpeabl A0MKHA U3IMEPATBCA NPUMEPHO Ha cepeduHe BbiCOTbl
npuBoAa U NPUMEpPHO Ha paccToaHun 0,5 M oT GnukanLien YacTu YCTaHOBKM Ha3eMHOTO NpuBoAa.

G.4.2 Temneparypa KpUTUYECKOrO 9feMeHTa (dnemMeHTa C CaMOil  HW3KOW  AOonyCTUMOW
Temnepatypoii UM Camoro ropsvero anemMeHTa Npusoaa, NOABEPraloLerocsl BO3AEeNCTBUIO OKPYXaloLwen
cpeabl) LOMKHA PEryMPOBATLCA HENPEPLIBHO B TEYEHUE KAXKA OO UCTILITAHUS.

G.4.3 [Ins anekTpoaBuraTensa BXOAHON KPYTALMNA MOMEHT HYXHO pacCYUTbIBATb UCXOAA U3 TEKYLLUX
u3MepeHuii u paboyein xapakTepucTUkn NPUBOAHOTO asuratens N — n, a Ansa rmapaBnNUYECcKoro ApuraTens —
UCXOAR N3 TEKYLLMX U3MEPEHUI UNK NPEeANonaraeMoro nepenaaa AaBneHus.

G.4.4 YacToTy BpalleHus rMaBHOrO Bana HeoGXOAWMO KOHTPOMMPOBATb, WUCMOMb3ys MOKa3aHwus
4YacTOTHO-PErynnpyemMoro arekTponpuBoAa Unu NPsAMbIE U3MEPEHUS C MOMOLLIBIO TNEKTPOHHBIX AATYMKOB UIK
KOAMPYIOLLUX YCTPONCTB.

G.5 Metoauka ucnbiTaHuit — CKOPOCTb MO OTHOLLEHUIO K COMPOTMBIIEHUIO KPYYEHUA BO BpEMSA
0o6paTHOro BpaLleHMsa Npyu Temnepartype okpyxatowen cpeabl

G.5.1 Bpawatb NpuMBOA HA3EMHOW YCTAHOBKM B OOpaTHOM HAaMpaBneHUM Npu NOCTOSIHHOM
CKOPOCTU B Npejenax Auanas3oHa paboTbl 06paTHOro BpaLleHus.

G.5.2 PerucrpupoBaTb CKOPOCTb, NPU KOTOPOW BKMKOYAETCA TOPMO3Has CUCTEMA.

G.5.3 MopoxaaTb, MOKA CONPOTMBIIEHME Kpy4eHuio crabunusupyercs (06biMHO OT 10 ¢ go 30 c),
3aTeM 3aperucTpupoBarb CKOPOCTb, MPUMaraemblli MOMEHT TOPMO3HOW CUCTEMbI U KPUTMYECKYIO
TemnepaTtypy SneMeHTa B 3T0 BpEMS.

G.5.4 BbICTPO YBENUUYUTL YaCTOTY BpaLLEeHUA A0 Crneaylowen CKOPOCTU UCTbITAHUA.

G.5.5 UcnbiTaTb BCe NATb CKOPOCTEW, BKMIOYAA TUMMYHbIE pabouMe CKOPOCTU C HaMBbICLLEH
CKOPOCTBIO, PAaBHON MakcUMarnbHON paboyei CKopocTH.
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G.5.6 lostoputhb G.5.1 — G.5.5, N0 MeHbLIEN Mepe, ANA TpeX PasNUYHbIX Temnepartyp
KPUTUYECKOrO 3rieMeHTa Ha3eMHOro npueoaa.

G.5.7 Mocrpoutb rpacuk B3aMMOCBA3U MEXAY 4acTOTOM BpallueHust B 06/MUH U CONPOTUBIEHNEM
KPYYE€HMIO B HBIOTOHO-METpax Ansa AuanasoHa TemnepaTtyp Ha UCTIbITAHUSAX.

G.6 MeToguka ucnbiTaHuili — CKOpOCTb paccesHuA Tenna

G.6.1 Bpawartb npuBoA Ha3eMHOM YCTAHOBKM B OGpaTHOM HanpaBrieHUU Npu NOCTOSIHHON CKOPOCTU
C BKNIOYEHHOWU TOPMO3HOW CUCTEMOMN.

G.6.2 [1oCTOAHHO KOHTPONUPOBaTL NpunNaraemMbii  KPYTAWMIA MOMEHT, 4acToTy BpaLLeHus],
TemnepaTtypy KpPUTMYECKOTO 9neMeHTa W Temnepatypy OKpyxXalowen cpeabl W 3anucbiBaTb JaHHble
NPUMEPHO KaXable 5 MUHYT.

G.6.3 lMpogomkate Bpawarb NpuBOA A0 TeX NOpP, NOKa U3MEHEeHUe Temnepatypbl KPUTUYECKOTO
anemeHTa He craHetr meHee 1°C B 5 MuH.

G.6.4 Paccuutatb BXO[HYIO MOLUHOCTb B YCTAHOBMBLUEMCA pPeXMMme W 3anucaTb Temnepartypy
OKpYy>KaloLLiel cpebl M YCTAHOBUBLLYIOCA TEMMEPATYPy KPUTUHECKOTO SNEeMEHTA.

G.6.5 NosTOpUTL AeicTBus No G.6.1 — G.6.4 ana BCex Tpex TUNUYHLIX PaBo4nx CKOPOCTEN.

G.6.6 TlNocTtpouTb rpadmk B3aMMOCBA3U MeXAy AuddepeHuManbHOW TemnepaTtypon npueoaa
(Temneparypa KpMTUYECKOTO 3reMeHTa MUHYC TeMmnepartypa okpyxaiowen cpeabl) B rpagycax Lienbcusa u
CKOpPOCTbIO paccesiHuA Tenna (BxoAHas MOLLHOCTL) B BT.

G.7 MeToauka ucnbitTaiuv — TennoemMkKocThb

G.7.1 Bpawars npuBog B OGpPaTHOM HAaNpPaBreHUWU C BKMOYEHHOW TOPMO3HOW CUCTEMOM MpU
NMOCTOAHHOW BXOAHOW MOLLIHOCTU, AOCTATOYHOW ANA MOBbILEHUA TeMNepaTypbl KPUTUYECKOTO arneMeHTa A0
ero MakcumarnbsHom pabouei Temnepatypbl MEHee Yyem yepes 15 MuH.

G.7.2 T10CTOAAHHO 3anMCbIBaThb NpUNaraeMblii KPYTSALUMIA MOMEHT, 4acTOTy BpalleHusi, Temnepartypy
KPUTUYECKOTO aNemMeHTa u TeMnepaTypy OKpyxaioLlen cpebl.

G.7.3 PaccuuTtatb nokasatenb MNOrMOLEHUs SHEpPruM NpuBoAa, BblUUTAs PaCYETHYI0 CKOPOCTb
paccesHusa (onpeaernieHHyo ¢ NOMOLLbIO Npeablaywen METOAUKN UCNLITAHWI) U3 BXOAHOW MOLLHOCTH.

G.7.4 TMocTpouTb rpaduk nokasatensa MOrnowWeHna SHEPrMn OTHOCUTENbHO BPEMEHM pacyeTa
obLyeit 3Hepruu, MOrnoLLaeMOli YCTAHOBKOM HA3eMHOr0 NpuBOAa, MCX0AA M3 NAowaau, No KOTOpoW
CTPOUTCA yKa3aHHbIW rpaduk.

G.7.5 PaccunTaTtb TENNOEMKOCTb YCTAHOBKM HA3€MHOro NpueBoAa, pasaenus oOLLYyIO NOrMOLEHHYIO
SHEPruio Ha U3MEHEeHUe TemnepaTypel B NPUBOAE, B €AMHULIAX KUNOAXOY el Ha rpaayckl Lienbcus.

G.8 CocTtaBneHue oT4yeToB

PesynbTaTbl Pu3nyecknx NCnbITaHNn JOSMKHbI BKNOYaTb:
a) MaTeMaTMyeckoe BbipaxeHue unu rpaduyeckoe npeacTaBfneHne COOTHOLIEHUS] CKOPOCTU PacCesiHus
Tenna n gudpdepeHumansHon TeMneparypbl;
b) maTreMmaTuyeckoe BhblipaxkeHue WnNKu rpacuyeckoe npeacTaBsieHUE COOTHOLUEHMS COMPOTUBIIEHUA
KPYYEHMIO N CKOPOCTH;
C) CKOPOCTb BKMIOYEHUSI TOPMO3HOW CUCTEMBI;
d) TennoemkoCTb YCTaHOBKM HA3E€MHOro NpuBoAa.
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MpunoxexHune H
(cnpaBouHoe)

BbI6OP M UCNOSIb30BaHME HACOCHbLIX WTAHI B YCTAHOBKAX MOrPY>XHbIX BUHTOBbLIX HACOCOB
H.1 O6uwue nonoxeHmna

B AaHHOM NpUNoXeHWUM NpesCTaBrieHo NPUMEHEHUE HACOCHbLIX LUTAHT NPU SKCMyaTaLun CKBaXuH,
B KOTOPbIX UCTIONb3YIOTCA YCTAHOBKM MOTPY>KHbIX BH ¢ HAa3eMHbIM NPUBOLOM.

H.2 UcTopusa Bonpoca

B ycraHoBke norpyxHoro BH 0OblMHO MCNOMb3YIOT KOMOHHY HACOCHLIX LUTAHr ANa nepepadu
3Heprum (KpyTsiLLLEero MOMeHTa) OT YCTaHOBKM HA3eMHOTO NPUBOAA K YCTaHOBIIEHHOMY B CKBaXMHe Hacocy. B
3TOM Cny4yae HacCOCHbIE LUTAHIWM MOABEPraltT COYMETAHUIO OCEBOW HArpy3ku W KPYYEHWUS, YTO NOAHUMAET
cneaytolme cneumududeckne BONpoChl, CBA3aHHbIE C XapakTepPUCTUKON HACOCHBIX LUTAHT, HE BO3HUKAIOLLME
npu aKcnnyaTaLum BO3BPaTHO-NOCTYNaTeNbHbIX HACOCOB:
Q) Harpyska Ha LUTaHr CroXHee 13-3a KOMOMHUPOBAHHOTO AEMCTBUSA KPYYEHNUS U OCEBOI HArpy3ku;
b) 1n3rmb ns-3a nckpmeneHus 3abosi MOXKET HANOXUTb MUMSMOH LUKIOB AecdhopMaLun Ha LUTaHTU BCETo
3a HECKONBKO AHEW, U 0TKa3bl OyayT 0ObIMHO NPOUCXOAUTL M3-3a yCTanocTu MaTepuana;
C) KOMMOHOBKA LUTAHI UMEET peLlalollee 3HavyeHue, Tak Kak npunaraeMas CKpyyduBaloLlas Harpyska
MOXeT noTpeboBaTtb NpUpaLleHusi, YTO MOXET NMOBPEAUTL COEAMHEHUS HACOCHbIX LUTaHT.
3T1un BONpoCkl 06cyxaatTes cornacHo H.3 — H.7.

H.3 Harpyska Ha wTOoK

H.3.1 O6wme nonoxenus
KonoHHa npuBoaa pomkHa obnagatb CNOCOBGHOCTbIO BOCNPUHMMAThL OCEBYIO Harpysky w
nepegasartb KpyTALMA MOMEHT MOrPY>XHOMY Hacocy. Ecnu pe3ynbTaToM COBMECTHbIX AEWCTBUI OCEBON
Harpyskm u KpyTALLEero MOMEHTa ABNAETCA CIOXXHOEe COMpPOTUBIIEHUE, KOTOPOE K3-3a pasMepa U Mapku
mMaTepuarna KONOoHHbl NPMBOA A NPEBLILIAET €€ NPOYHOCTb, MOXET NPOU3ONTU aBapus.
OceBas Harpyska u KpyTSLMA MOMEHT B NIOOOM MECTe BAOMb KOMOHHbLI NPUBOAA [OIMKHbLI COCTOSATb
N3 HECKOJIbKMX KOMMOHEHTOB, KaK NMoKa3aHoO Ha PUCYHKe H.1. HeckonbKko OCHOBHbIX KOMMNOHEHTOB Harpysku
npunaraloTCca K KOMOHHE MpuMBOAA Yy Hacoca (Hanpumep, rMapaBnUYECKUii KPYTALUMIA MOMEHT Hacoca u
0CeBas Harpyska Hacoca), O4HaKO pa3BUTME [pPYrMX KOMMOHEHTOB pacnpeaensieTca no BCEN ANUHE
KOMOHHbI nNpuBoga (Hanpumep, MOMEHT COMPOTMBIIEHUA U BEC LWITaHru). oyt BO BCEX cryvyasix ocesasi
Harpy3ka MW KPyTALWMUWA MOMEHT KOMOHHbI MPUMBOAA SBMSAIOTCA CaMbiMu OOnbLUMMK  Harpy3kamu Ha
coeanHeHne nonmMpoBaHHONo LUTOKA.
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T-Hacoc (HWKHee cevyeHmwe); 2 - NOBEPXHOCTS, (BepxHee cevyewne); 3 - KPyTAUKNE NOWEHT nonuposaknoro uroka; 4-
0CeBAaR Harpyska NONWPOBAHKOTO UTOKAa; 5= KPYTAUNN WONEHT KONOHHKS HACOCHHX UTa#r; 6 - 0CeBaf Harpyska KONOHHYE HAaCOCHSYX
UTaKr; 7- rwppasawseckud wacoc (pasnenne ka yctee); 8- ruppasauyeckud wacoc (ruppocrarayeckoe gasnexwne); 9 -
rohgpasawyeckni wacoc (ocnabnewwe notoka); 10- tpenuwe B wacoce; 11- conpoTwBnewwe; 72 - oceBaf karpyska kacoca (pasnekue
Ha yerse); 13- ocesodi Hacoc (ruwppocTatwyeckoe fasnenwe); 14- ocesoit wacoc (ocnabnewwe notoka); 75 - sec utawrn; 76 -
OwnbTpALUMOHKHAR CHNE.

PucyHok H.1 — CocraBnsiolme KpyTsLWEero MOMeHTa U 0CeBoii Harpyskv B KOJIOHHe MpuBoaa

H.3.2 TnapaBnnyecknii KpyTAWMA MOMEHT B Hacoce

MmapaBnnyeckuin KpyTAWMA MOMEHT nponopuuoHaneH auddepeHynanbHOMY AaB/IEHUI0 B Hacoce,
T.e. pasHOCTU MexAay [AaB/eHWeM Ha Bxoge B Hacoc (CymMma [faBfieHUWs Ha YCTbe W rmapocTtaTnyeckoro
JaBneHnsa B 06CafHON KONIOHHE W3-3a YPOBHA XWAKOCTU) W AaBfieHWEM Ha BbIxofde W3 Hacoca (cymma
[aBneHnUs Ha ycTbe, ruapocratmyeckoro gasneHuss B HKT Bbille Hacoca v noTepu AaBfieHUS B KOJIOHHE
TpyoO).

H.3.3 MOMeHT TpeHus B Hacoce

TpeHne B Hacoce BO3HMKAeT U3-3a Nocajkun C HaTAroM B nape poTop - CTaTop M 06bl4HO U3MepseTcs
BO BpeMs CTEeHAOBbIX UCMbITAHUA Hacoca. TpeHue B Hacoce MOXEeT NOBbIWATHCA B CKBAXWHHbIX YCMOBUSAX,
Korga anactomep crtatopa HabyxaeT 13-3a TEPMUYECKUX U XMMUNYECKUX BO3aelicTBUiA. Bo BpeMsa 3akauynBaHus
BbICOKOBA3KUX XNAKOCTEN MPU BbICOKUX CKOPOCTAX KPYTALLUMA MOMEHT MOXET Takke YCUNUTb CONpoTUBAEHne
KpyyeHuto B Hacoce. TpeHuMe B Hacoce AOCTUraeT MakCMManbHOrO 3HayeHus npu nycke, Tak Kak BrvseT
cTaTuyeckoe TpeHwe B nape poTop - cTaTtop.

H.3.4 KpyTAWWin MOMEHT CONPOTUBJ/IEHNA B KOJIOHHE nNpuBoAa

Mo KpyTAWMM MOMEHTOM COMPOTUBAEHUSA B KOJMIOHHE MNpuBOAA MNOHUMAKOTCA MNOBEPXHOCTHbIE
caBurawlme cunbl MexXay XWAKOCTbI W KOMOHHOW npuBoda, MNPensaATCTBYKOLWME BpaLLeHUIO KOMOHHbI
npusoja BO BPEMS €e BpalleHWss BHYTPU XUAKOCTU B 3KCMyaTauWOHHON KOIOHHE HAaCOCHO-KOMMPECCOPHbIX
Tpyb6.

H.3.5 OceBas Harpy3ka B Hacoce

Mon oceBOIl Harpyskoii B Hacoce noHMMaeTcs obpasyemas KOMOHHOM npuBoAa, BkAWYas poTop
Hacoca, cuna, AeicTBylolas BepTuKaabHO BHU3 nNpu paboTe Hacoca v BOCNpUHUMAaeMas HWKHUM YNOPHbIM
NoALWNMHUKOM

Moao6HO ruapaBnMyeckoMy KpyTALLeMY MOMEHTY B Hacoce, OCeBas Harpyska B Hacoce ABnseTcs
yHKUMEN reomMeTpumn Hacoca v NponopunmoHanbHa AaB/ieHU0 Hacoca.

H.3.6 Bec wTtaHru

[Mof Becom LWTaHrM NOHMMAETCH cuaa BO3AENCTBUA LUITAHIM Ha onopy (Mau nogsec NMM60 ApYroi Bug,
KpenneHus), NnpenaTcTByOWaa NageHno M BO3HUKaKLWasa B none cun TsxectTu. EgnHnua namepeHns Beca B
CW — HebloToH (H).
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Bec KonoHHbI nNpuBOAa, BKMOYAA POTOP HAcoCa, MOBbLILLAET OCEBYIO Harpysky, AEWUCTBYIOLLYIO Ha
LUTaHTry.

H.3.7 PunbTpauuoHHbIe CUnbl, AEeUCTBYIOWME HA KOJIOHHY NpUBOAa

Moa unbTpauMOHHBIMKM cunamu, AENCTBYIOLUMMM Ha KOMOHHY NpUBOAA, MOHWMAIOTCH CUMbl,
obpasylowmeca npu ocnabneHun noToka (PUNbTPALMUOHHbIE CUMbl, SABNSAIOWMECA CyMMapHbIM
BO34encTeuemM ounbTPaLMOHHOIO NOTOKA Ha NnacT rpyHTa), KOTOpble AEWCTBYIOT Ha KOMOHHY npuBoaa B
HanpaeneHun nOoToKa, MNPUBOAS K CHIDKEHUIO HATSOKEHUS LWTaHrM. 3TW CUMbl MPUKMaabIBalOTCA K
COEIMHEHUAM W KOPMYCYy LUTaHrM B BUAE (PUMbTPALMOHHLIX CUI KOHTAKTHOrO y4acTka U MOBEPXHOCTHbIX
PUNbTPALMOHHBIX CUIT, COOTBETCTBEHHO.

H.4 MNMpepenbHOe HanpskeHWe HA WTaHTy

OTO npeAenbHOe HanpsXXeHWe Ha LUTaHry OCHOBbIBAKOLEECA Ha 3(PEKTUBHOM Hanps>KeHun (T. €.
Ha HanpsbkeHun nNo poH Musecy), KOTOpoe YYMTbLIBAET COYEeTaHUEe OCEBOW HArpy3ku U KpyTALEro MOMeHTa.
Mpu akcnnyartauunm Hacoca aPPEKTUBHOE HaNpPAXEeHWe 3aBUCUT OT KPYTALLEro MOMEHTa, Npuyem ocesast
Harpyska MMeeT MeHbLUEe BMUSHUE.

B nNpoTMBONOMNOXHOCTb LMKIUYECKOMY HAMPSDKEHWIO HA LUTAHry, KOTOpPOE UMEET MECTO npu
akcrnyartauum 6anaHCUMPHBIMM  HACOCHBIMU  YCTAHOBKAMM, HAMPSHKEHUS HA LUTAHTYy CPAaBHUTENbHO
MOCTOSIHHbI MPWU 3KCMAyaTauuum CKBaXWH C nomollpio BH. B pesynbrate adypekTtuBHOE HanpskeHue Ha
LUTAHrY MOXET MpUONM3UTLCA K HanNpsDKEHWIO TEKydeCTU MaTepuana LITaHru, He Bbi3biBas aBapuii npu
npuMeHeHun BH, HeCcMOTpA Ha TO, YTO YCTanoCTb, BbI3BAHHAA M3rMOOM, MOXET NpeAcTaBnsaTs npobnemy B
cnyyae npumeHeHusa BH B HaknOHHO-HaNpaBneHHOW N TOPU30OHTANIbHON CKBAYKUHAX.

H.5 YcTtanocTb wraHru

XOpoLlo M3BECTHO, YTO MEXaHuyeckue feTanu, Ha KOTopble AEWCTBYIOT MEepPeMEHHbIe Harpysku,
noABepralTcsa ycTanoctu Metanna. ABapum us-3a ycranocth MOryT BO3HUKATb, AaxXe eCriv MakCUMaribHbli
YPOBEHb Harpy3ku B Marepuane 3HAYMTENbHO HWXKE Mpegena Tekyyectu matepuana. [Npu aHanusax
yctanoctu OObIMHO JAEernaeTcss MnonbiTka OUEHUTb  AKCTMyaTauuOHHYI0 AONTOBEYHOCTb B YCNOBUSAX
nepemMeHHON Harpysku. Ha npegen BbIHOCAMBOCTW AeTanu npu NOCTOAHHOM HamnpshXeHWU BRUSIOT cpeaHee
HanpsbkeHue; pasmepbl KonebaHui Mpu MNPUITOXKEHHOM HAMPSOKEHUM W YUCNO KonebaHWi HanpshKeHUs .
KonebaHua Harpy3ku B COYETAHWU C BbLICOKUM CPeAHWM HanpsbkeHMeM npuBoaMT K Gonee cepbesHon
yCTanocTu, YeMm B Crydae Harpy3kM ¢ KonebaHusAMMU TakOW Ke BENUYMHbI, HO C HE3HAYUTENbHbIM CPEAHUM
HanpsbkeHnem. 3TO MOXET MMETb 3Ha4yeHWe B KOHTEKCTe npumeHeHuss BH, koraa B KONoHHe npuBoaa
pa3BMBaEeTCHA BbICOKOE cpedHee HanpsbkeHue. BOonblMHCTBO CTaneW uMmeeT npeden BbIHOCNUBOCTU,
MaKCMManbLHOE MEepPEMEHHOE HanpsbkeHue, KOTOpoe npuBOAUT K  «DECKOHEYHOW»  yCTanoCTHON
[ONroBevyHoCcTU. [poeKkTUpoBaHWe KOMOHH NPUBOAOB ANS YPOBHEW MEePEeMEHHOro HanpsKeHUs Huxe
npegena BbIHOCIMBOCTU SBNAETCHA 3(PAEKTUBHbLIM KpuTepuem pacyeta. OAHAKO MeXaHusMbl KOPPO3uu
MOTyT AENCTBOBaTb B COMETAHUW C MEPEMEHHbIMU Harpy3kamu, YToObl COKPATUTb YCTAnoOCTHYIO CTOMKOCTb
Marepuana HaCOCHbIX LUTAHT ANt TOro, YTOObl B HEKOTOPbIX CIy4asx NPUMEHEHUS B KOPPO3UOHHBIX Cpeaax
Henb3s 6bINo A0CTUYL «BECKOHEYHOWY YCTaNOCTHOW AONTOBEYHOCTHU.

3kcnnyaTauuoHHbIe YCIIOBUSI BO MHOTMX 0BnacTsax npumeHeHus BH TakoBbl, YTO KOMNMOHHLI NpUBOAA
noABEPralTCA 3HaUYNTENbHLIM KONebaHuaM Harpy3ku. lNepemeHsbl JaBneHusa Ha BbIXOAE, BbI3BAHHbLIE ra3oMm
B 9KCMMyaTauMOHHOW KONOHHE HACOCHO-KOMMPECCOPHbLIX TPYD, MNKU MOBLILIEHWE TPEHUS B HAcCOCEe u3-3a
3aKynopvBaHusi NeCKOM nMbo bniouaoM MOXET Bbi3BaTb 3HAYMTENbHbIE KONMEOaHMs KPYTALLEero MOMEHTA B
Hacoce W OCEeBOW Harpyskuh. B WCKPUBMEHHbIX CKBaXXWHAX LUTAHMM MOABEPralvTCA  LUUKINYECKUM
HanpsbkeHusM n3rmba npu YacTote BpaweHus Hacoca. C yyeToMm TUnuYHbIX paboyvmx ckopocter BH uucno
LMKNOB HArpy3ku MOXeET J0CTUraTh HACKONbKO MUMMUOHOB BCErO NULLIL 38 HECKONbKO AHEN. M03TOMY 0YeHb
BaXXHO YYMUTbIBATb pe3ynbTaTbl aHanu3oB YCTanocTu, Koraa npejnonaraeTcs, YTo 3TW YCNOBUSA Harpy3ku
Oyayt wumeTb MecTo. [lpu pacuyete yCTanoCTHOW AOMTOBEYHOCTU PEKOMEHAYETCA y4uuTbiBaTb U
BbICOKOYACTOTHbIE (T.€. BNUAHME M3rMOOB B WCKPUBIMEHHBIX CKBAXWHAX) W HU3KOYACTOTHbIE (Hanpumep,
BMMSIHME ra30BbIX NPOBOK) Harpy3ku.

H.6 KomnoHoBKa coeauHeHUM

KomnoHoBKa coeauMHeHMn WMMeEeT pewlalllee 3HadyeHne ana akcnnyatauum OBH, Tak kak
NPUIOXKEHHAA CKPy4yMBalOLWAA Harpy3ka BO BpPEeMS HArHeTaHWs MOXET Bbl3BaTb MOSTAMHYK KOMMOHOBKY
COEAUHEHWUI, NMPU KOTOPOW MPUNOXEHHbIN KPYTALLUMIA MOMEHT MPEBLILLAET COMNPOTUBIIEHME CKPYYMBAHMUIO B
COeAMHEeHUN. YKaszaHHOE CONPOTUBMEHUE HABASETCA 3aBUCMMOCTbIO MpPEeABapuUTEribHOW Harpyskm u
KPYTALLEro MOMEHTa Ha pe3b0OBble COEAWHEHWS WM 3anneyuk, CO3AaHHONM BO BPEMSI KOMMOHOBKM, Kak
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npefcTaBneHo Ha pucyHke H.2. HesakoHYeHHasi KOMMOHOBKA NPUBOAUT K HU3KOW npeaBapuTENbHON
Harpyske B COEQVHEHWW, W, CcriefoBaTeslbHO, K HW3KOMY COMPOTUMB/IEHMIO CKPy4YMBaHWio. Bbicokas
pacTarvBatllas Harpyska B LUTAHTax MOXET TakKe CHU3UTb NpeABapuTesbHY Harpysky W KpyTALLWiA
MOMEHT Ha 3anjeynk, MpuMBOAA TakuMm 006pa3oM K CHWKEHWIO COMPOTWB/IEHUA CKPYUMBAHWIO KOJOHHBI
HaCOCHbIX LUTaHT.

F* il

Ft- ocesas cuna, pacrarusanyan pe3svfy; T,- kpyTauni wowent 8 pessvfe; FS- ocesas cuna jeficTayoyan Ha 3anneynsk
npn ckpyynsawnu; TS- kpyTauuwi wowewt wa 3annevnke; F- oGuas ocesasn cuna; T - ofuwid kpyrauni wowenr

PucyHok H.2 — Harpyska Ha coefiuHeHue

ConpoTBMIEHME  CKPYYMBaHWIO  3aKOHYEHHOTO  COEAMHEHUS  OnpefensieTcs  cTaTuyeckum
KO3(hhMLMEHTOM TpeHUs Ha pe3bby W 3anneunk. OfHAKO ecnv COMPOTMB/IEHUE CKPYUMBAHWIO MPEBbILIEHO,
XapakTEPUCTUKN TPEHUS ONpeaensioTCs KUHETUUECKUM KOIMULMEHTOM TPEHWUs, KOTOPbIA MOXET O6biTb
3HAUMTENIbHO HWXe CcTaTuyeckoro koadpuuueHTa. Kpome Toro, 6bICTpOe MNepeMelleHne  Mexay
conpuKacalWmMNCs MOBEPXHOCTAMM (T.e. 3an/iednka 1 Topua MydTbl) MOXET MPUBECTU K AUHAMUYECKON
cMaske, KoTopas ele 60/blie CHUKaeT 3PgekT TpeHus. ITO NPUBOAUT K 3HAUUTESILHOMY CHUXEHUHO
COMPOTUB/IEHNA CKPYUMBAHWIO B COEAMHEHUW, fAefiasi BO3MOXHbIM [OMOSHUTENIbHOE KOMMEeHCUpoBaHue
COEAVHEHNS, YTO MOXET Bbi3BaTb Harpysku, KOTOpble MOTyT MOBPEAUTb 3TO COeAMHEHVE.

CBVAETENLCTBOM TOTO, YTO GbII0 MPOU3BEAEHO AONOSHUTENNBHOE KOMMNEHCMPOBAHUE B COEAMHEHUN,
MOXET 6blTb OAHO WK BCE U3 C/IEAYIOLLETO:

a) copBaHHas pe3bba,;
b) coeguHeHne ¢ pacTpybHbIM KOHLOM WM ocefaHune Topua mydTbl;
) paspyLLueHne NoApe3aHHOoro WTudTa nNpyu pacTsHKEHUN.

[0N0NHUTENbHOE KOMMEHCMPOBAHNE MOXET 6biTb OCOGEHHO TSHXKE/bIM B CKBAXMHE, Tak Kak KOSIOHHA
npvBoja AelicTByeT Kak 60/ibluasi MpyXuWHa KpyuyeHus, KoTopas Hakan/jvMBaeT 3Hepruld B BUAE 3/1aCTUUHBIX
Kpy4eHuii wTaHrM. Korga conpoTMB/IEHME KPYYeHUI0 B COEAMHEHWM TNPEBbLILEHO, HaKOMeHHas 3Heprus
NoAAEPXUBAET NPUIOKEHHbIN KPYTALWMA MOMEHT, KOTOPbI SBMSIETCA NPUUMHOM TOrO, YTO AOMNOJSIHATENbHOE
KOMMEHCUPOBAHWE MPOMCXOAMT O4YeHb 6bICTPO. 3STO Ha3biBAaeTCS AMHAMUYECKMM KOMMEHCUMPOBAHUEM,
KOTOpOe 06bIYHO MPUBOAUT K MOBPEXAEHNIO COEANHEHNS.

FrapaHTUsi TOTO, YTO COEAMHEHUSI HACOCHBIX LUTAHr CBMHYEHbI Tak, Kak ykasaHo B crieuudmkaumsax
M3roTOBUTENSA, MOXET CHU3UTb A0 MUHWMYMa MOCNEeACTBUS [AOMOMHUTENIbHOTO KOMMEHCUPOBaHUS. B aTux
cneumukaumax A0/MKHO ObITb yKa3aHO, 4YTO Kakas-To onpejdesieHHas uyacTb [O/MKHA ObiTb 3aBMHYEHa
BPYUYHY0. [INSi 3TOrO HYXHO, UTOGbI KPYTALIMA MOMEHT CBUHUMBAHWSI MPEBbIWAN NPUMNOKEHHbIA KPYTALLWIA
MOMEHT BO BpPeMsi mycka UM paboTbl Hacoca. [0 Tex mop, Moka KpyTsAwwme MOMEHTbl Mycka W BpalleHus He
NPeBbILLAT MOMEHT CBMHUMBAHMUS, Ma/IOBEPOSITHO, UTO AOMNOHUTENIbHOE KOMMEHCUpOBaHWe Npousoiger.

H.7 N3HOC KOMOHHBI npuBoga nnn HKT

M3HoCc KomoHHbI npuBoga M HKT B ycTaHOBKax MOrpyxHblx BH oTnnvaetca oT u3Hoca B
6anaHCUPHbIX HACOCHBLIX YCTAHOBKAxX TeM, YTO LUTAHIOBbIA HWNMENb BpallaeTcs B OAHOM MOMOXKEHUM Ha
HKT, npmBOoAs K M3HOCY, KOTOpPbIA AO/KEH ObiTb Nokanm3oBaH. Kpome Toro, BH yacTto ncnonb3yoTcs Tam,
rage u3 nopofbl BbIAENATCA TBEpPAble BellecTsa, KOTOpble CYLLEeCTBEHHO MOBbILWAT CTeneHb MK3HOCca.
NHTEHCMBHOCTb M3HOCA MOXET ObiTb CHMXXEHA C MOMOLLbIO MOKPbITUS COEAVMHEHWUM MAMKMM MaTepuasiom
04HOpPAa30BOro ynotpebneHna (Hanpumep, ypeTaH WM 3nacTomep) WM pacnpefeseHVeM KOHTaKTHOM
Harpy3kM Ha LWTaHry Mexay HEeCKO/IbKUMW HanpasfsioWwuMmn WraHrn (LeHTparopamMu), pacnosioXeHHbIMU
BAO/Ib KOpMnyca LTaHru Mexay COefuHEHVUsAMMW, Kak npefcTasB/ieHo Ha pucyHke H.3. CnepyeT nposiBiATb
OCTOPOXHOCTb, WCNOMb3yA 3TW NPUCMNOCOGAEHUS [ANA CHWKEHWS W3HOCA, MNOTOMY YTO OObIMHO OHK
MOBbILLAIOT MOTEPWU AAB/EHWA B 3KCNyaTauMOHHON KO/TIOHHE HAaCOCHO-KOMMPECCOPHbIX TPy6, 4TO MOXeT
NOBbLICUTb HanpshKeHUe B KOJIOHHE MPUBOAA, Bbi3blBas faxe 6onee BbICOKME KOHTaKTHble Harpysku mexay
wTaHramm n HKT.
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PrncyHok H.3 — lMprmepbl TUMWYHBIX HANpPaBAAKLWMX WTAHT, UCNOJb3yeMbIX B yCTAHOBKAaxX C BUHTOBbIMU Hacocamu

MpunoxeHne OA
(cnpaBoyHOE)

CBe,quMH O COOTBETCTBUN CCbIJTOYHbIX HaUNOHa/IbHbIX CTaHOapPTOB Poccuiickoii CDe,qepan,vlvl
MeXxayHapoaHbIM U permoHasibHbIM CTaHAapTam, UCNo/1ib30BaHHbIM B Ka4eCTBe CCbI/IOYHbIX B
NMPUMEHEHHOM MeXAyHapoaHOM CTaHOapTe
Tabnunuya QA1

O603HaYeHME CChINOYHOTO HaluunoHanbHOro, CTeneHb O603HaYeHNe N HaMMEHOBAHMNE CCbIIOYHOIO
MeXrocyagapCcTtBeHHOro ctaHgaprta cooTBeTCTBUA MeXxayHapoaHOro ctaHgapta
FOCT P NCO 2859-1-2007 0T MCO 2859-1 «[Mpoueaypbl BLIGOPOUYHOTO
KOHTPO/ISA MO KaY4eCTBEHHbIM NPU3HaKam»
FOCT P NCO 6507-1-2007 0T MCO 6507-1 «Matepuasibl MeTal/Inyeckume.

VicnbiTaHne Ha TBepAoCTb no Bukkepcy. Yactb 1
MeTog, ncnblTaHnii»

FOCT P MCO 9000-2008 0T MCO 9000:2005 CuCTEMbI MEHemMKMEHTaA
kauecTBa. OCHOBHbIE MOJIOXEHUS 1 C/IOBapb

FOCT P CO 9712-2009 0T NCO 9712 «Hepaspylwarwline MeToabl
UCNbITaHWn — ATTecTauusi U cepTudpmkaums
nepcoHana»

FOCT PEH 13463-1-2009 0T EH 13463-1:2001 «O6opyaoBaHue

HeanekTpuyeckoe, npefHasHauyeHHoe s
NPUMEHEHNs B NMOTEHLUANIbHO B3PbIBOOMACHbIX
cpepax. Yactb 1 O6uwme TpeboBaHnsA»

FOCT P 50779.72-99 (MCO 2859-2-85) MOD NCO 2859-2-85 «MeTogbl BbIGOPOYHOrO
KOHTPO/S MO Ka4YeCTBEHHbIM Mpu3HakaMm. Yactb 2.
MnaHbl BLIGOPOYHOIO KOHTPOJISA C yKasaHuem
npeaenbHbiX ypoBHeli kadectBa (LQ) gns
KOHTPONS OTAENbHbIX NapTuii»

Mn p nmeyaHune-B HaCTOHLLl'eIZ Ta6J'II/1Lle Mncnonb3oBaHbl cregyroune ycaoBHbIe 0603Ha4YeHNsa CTENEHN COOTBETCTBUSA
CTaHAapTOB:
- HOT - MAEeHTVYHbIe CTaHaAPTb;
- MOD - MOAMMLMPOBAHHBIE cTaHaapTbI
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ASTM A370-97

ASME BPVC-IX-2007

ANSI/AWS D1.1/D1.1M:2008

ANSI/AWS B2.1:2005

SAE ASMH 6875:1998

BS 2M 54:1991

ASNT SNT-RP-TC-1A-2011

ISO 6506-1

ISO 6508-1

ASTM E140

ISO 15156 (Bce yacTtu)

ASTM E10

ASTM E18

ASTM E92

NACE MR 0175/ISO 15156
(BCE YacTn)

ASTM E94

BuGnuorpadua

MexaHu4eckne ucnoiTaHma cransHbix n3genuin (Standart Test
Methods and Definitions for Mechanical Testing of Steel
Products)

CBO4 CTaHAapTOB Ha KOTMbl U cocyAabl, paboTatoLwue noa
pasneHveM. Pasgen IX. MNpasuna atrectaumMm TEXHONOMMN
cBapku, ceapLymkoB U onepartopos ceapku (ASME Boiler and
Pressure Vessel Code Section IX: Welding and brazing
qualifications)

CTpykTypHble npasuna no ceapke. Ctane (American Welding
Society D1.1M Structural Welding Code — Steel)
Creuudburkauus 4na cBapoyHON npoueaypbl U ksanudukaumm
nepcoHana (Standard for Welding Procedure and Performance
Qualification)

Tepmuueckas obpabotka ctanu. Ceipbe (Heat treatment of steel
raw materials)

Cneundukaummn 4na KOHTPONsS TemnepaTypbl NpyM TEPMUYECKON
obpaboTke meTannos (Specification for temperature control in
heat treatment of metals)

Knaccudukauma nepcoHana u ero arrecrauus npu
Hepa3spywaLem Metoae koHtpons (Personnel qualification and
certification in nondestructive testing)

MaTepuanel meTannuyeckue. OnpeaeneHune TBepaocTu no
BpuHennio. Yactb 1. MeTtoa ucnoitanus (Metallic materials —
Brinell hardness test — Part 1: Test method)

MaTepuanel metannuyeckue. cnbiTaHme Ha TBEpAOCTb NO
Poksenny. Yacte 1. MeToa ucnoitaHun (wkanel A, B, C, D, E, F,
G, H, K, N, T) (Metallic materials — Rockwell hardness test — Part
1: Test method (scales A, B, C,D,E,F,G,H,K,N, T)
CraHaapTHble nepeBoAHbIE Tabnuubl Mexay TBEPAOCTLIO
mMeTtannos no bpuHennio, no Bukkepcy, no Poksenny, no KHyny,
Mo CKNepockony U NOBepXHOCTHON TBepAoCTbIO (Standard
Hardness Conversion Tables for Metals (Relationship Among
Brinell Hardness, Vickers Hardness, Rockwell Hardness,
Rockwell Superficial Hardness, Knoop Hardness, and
Scleroscope Hardness)

MPOMBILLNEHHOCTL HETAHAA, HEPTEXMMMNYECKANA U ra30Bast.
Matepuansl Ans NpUMEHEHUs B cpeaax, cogepxarux
cepoBoaopoa, npu HedpTe- U raszoaobuiie (Petroleum,
petrochemical and natural gas industries — Materials for use in
H,S-containing environments in 0il and gas production. All parts)
CTtaHaapTHbIA METOA UCMLITAHUS MEeTarnIuYecknx MaTepuanos Ha
TBEpAOCTb No BpuHennto (Standard Test Method for Materials)

CraHaapTHble METOAbI UCTILITAHWIA ANA onpeeneHns TBepaoCTU
MeTannu4eckux matepuanos no Poksenny (Standard Test
Methods for Rockwell Hardness and Rockwell Superficial
Hardness of Metallic Materials)

CTtaHaapTHbI MeToA UCNLITAHUIA METaNNMYeCKMX matepuarnos
Ha TBepaocTb no Bukepcy (Standard Test Method for Vickers
Hardness of Metallic Materials)

HedTsHasa 1 rasoBas npombILLNEHHOCTs — MaTepuans! ans
ucnonb3oBaHus B HrS-coaepxkawumx cpeaax, npu 4obbe HedTr
u rasa (Petroleum and natural gas industries - Materials for use in
H,S-containing environments in oil and gas production. All parts)
CraHaapTHOe pyKoBOACTBO MO paauorpaduyeckomy
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ASME BPVC 2004, pasgen
VIII, yactb | (UW-51)

ASME BPVC 2004, Section—V

ASME BPVC 2004, ctatbs
VIII, yactb 1 (Appendix 12)

ASTM E709

ASTM E165

ISO 3601-1

MIL STD 105E

SAE AS568

ASTM D 1415

ASTM D 2240

ISO 3601-3

ISO 6184 (BCe yacTtn)
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uccnegosanuio (Standard Guide for Radiographic Examination)
CBOA CTaHAapToOB Ha KOTMbI U COCYAbl, paboTatoLume nog
nasnenvem Pasgen VI, yactb 1. NMpaBuna n3rotoeneHus
o6opyaoBaHusi, paboTtatowlero nog gasneHmem (Rules for
construction of pressure vessels UW5I)

CBOJ CTaHAapTOB Ha KOTMbI U COCYyAbl, paboTaoLwue nog
aasnexHveM. Pasgen V. Hepaspywatowmin KoHTpons (ASME
Boller and Pressure Vessel Code Section V, Division |,
Nondestructive examination)

CBOA CTaHAapToOB Ha KOTMbI U COCYAbl, paboTatoLme nog
nasnenvem cratbd VIl vyacts 1. NpaBuna nsrotoeneHns
obopynosaHus, pabortaiowero nog aasnexunem (Rules for
construction of pressure vessels, Appendix 12)

CTaHgapTHOe pyKoBOACTBO NO MarHMTONOPOLUKOBOW
aedekrockonuu (Standard Guide for Magnetic Particle
Examination)

CTaHgapTHbIN METOA UCTLITAHWI XXUAKUMWU NEHETPaHTaMu
(Standard Test Method for Liquid Penetrant Examination)
Mpusoabl rMApaBnNUYECKUE U MHEBMATUYECKUE. YNNOTHUTENbHbIE
ANEMEHTbI. YNNOTHUTENbHbIE KOMbLA. YacTb 1. BHyTpeHHue
AnaMeTpbl, NONepeYHbIE CEYEHUs, AOMYCKN U
naeHTudmkaynoHHole koabl pasmepos (Fluid power systems — O-
rings — Part 1: Inside diameters, cross-sections, tolerances and
size identification code)

BoeHHbIl crangapt. Mpoueaypbl otbéopa npob u cTonbl Ana
ocMoTpa no atpubyram (Sampling Procedures and Tables for
inspection by Attributes)

CtaHgapTHble pasmepbl Ans O-konew, adpoKOCMUYECKON
npoMeiuneHHocTn (Aerospace size standard for O-rings)
CraHgapTHLIN METOA MCMLITAHUIA CBONCTBA Kay4vyka — TBEpAO0CTb
B MexayHapoaHbix eauHuuax (Standard Test Method for Rubber
Property — International Hardness)

CTaHgapTHbIN METOA OnpeaeneHnsa CBOWCTB pe3nHbl —
nsmepeHue Teepaoctu aropometpom (Standard Test Method for
Rubber Property — Durometer Hardness)

MpuBoabl rMAPaBNUYECKUE U MHEBMATUYECKUE. YNNOTHUTENbHbIE
anemMeHTbl. O-o6pasHble konbua. Yactb 3. Kputepun npuemku no
kavectBy (Fluid power systems — O-rings — Part 3: Quality
acceptance criteria)

Cuctema B3pbiBo3awmuTel. Bee yactu (Explosion protection
systems. All parts)
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