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NMpeaucnosune

Llenu 1 npnHuMnel ctaHaapTusauun B Poccuinckon ®eaepaum ycraHoBneHsl PefiepanbHbIM 3aKOHOM
oT 27 gekabps 2002 r. Ne 184-®3 «O TexHU4HeCcKoM perynMpoBaHuny, a npasuia npuMeHeHns HaunoHanbHbIX
ctaHgapToB Poccuinckon ®egepaumm — MOCT P 1.0—2004 «CtangapTusaums B Poccninckon ®egepaumn.
OCHOBHbIE NOMOXKEHNSAY

CBefeHuna o ctaHpapTe

1 NOArOTOBNEH OTKpbITEIM akuuoHepHbIM obwecTBoM «HayuHo-nccrneqoBaTenbCkUn LEHTP KOH-
TPONS 1 AUATHOCTUKN TexHudecknx cuctem» (OAO «HWL KO») Ha ocHOBe cOBCTBEHHOMO ayTEHTUYHOTO Nepe-
BOJa cTanHdapTa, yKasaHHOro B NyHkTe 4

2 BHECEH TexHu4yeckum komuTeTom no ctaHgaptusauui TK 183 «Bubpauus v ygap»

3 YTBEPXOEH W BBEAEH B AEWCTBWE Mpukaszom ®eaepansHOro areHTCTBa no TeXHUYeckomy
perynupoBaHuio n metporiorni ot 27 gekabps 2007 r. Ne 586-cT

4 Hactoswwmid cTaHgapT MAeHTUYEH MexayHapogHomy ctangapTy MCO 20806:2004 «Bubpauwns. Kpu-
Tepun U mepbl GesonacHocTU npu GanaHCUMpoBKE Ha MecTe POTOPOB OonblUMX U cpedHUX pasMepoB»
(ISO 20806:2004 «Mechanical vibration — Criteria and safeguards for the in-situ balancing of medium and
large rotors»).

MpY NPUMEHEHNI HACTOoSILLEro cTaH4apTa peKoMeHAYeTCs NCMoMb30BaTh BMECTO CCbINIOYHBIX MeXayHa-
POAHBLIX CTaHAapPTOB COOTBETCTBYIOLLME UM HauMoHanbHble cTaHdapTel Poccuiickoin ®egepaumn, ceegeHuns o
KOTOPbIX NPUBEAEHbl B AONONHATENLHOM NPUAoKeH1 D

5 BBEJEH BIEPBbIE

UHpopmayust 06 UsMeHeHUSIX K HacmosweMy cmaHdapmy nybiukyemcs 8 exe200H0 u3dagaeMoM yKa-
3amene «HauyuoHanbHbie cmaHdapmebi», @ MeKcm UaMeHeHUU U NMonpasoK — 8 EXKeMEeCSYHO u3dasaeMbiX UH-
hopmalUoHHbIX yKkazamernsix «HauuoHaneHbie cmaHdapmei». B criydae nepecmompa (3amMeHbi) Ui ommeHsb!
Hacmosiueao cmaHOapma coomeemcemeyiouiee yeedomneHue bydem ornybruKo8aHo 8 exeMecsiiHo u3zdasa-
eMOM UHGbOpMalUUOHHOM yKaszamene «HauyuoHancHbie cmaHdapmei». Coomeemcemeyiowas uHgopmauus,
ye8edoMIIeHUEe U MEKCMbI pasMeLaromces makxe 8 UHEopmMauuoHHoU cucmeme obujea0 rofb308aHUst — Ha
ogbuyuansHom catime ®PedepasibHO20 a2eHmMcmea 10 MEXHUYECKOMY pe2ysiuposaHuro U Memposocauu 8
cemu VIHmepHem

MYy perynmpoBaHUo U MeTponormm
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BBepeHve

BanaHcupoBka npeacTaBnaeT coboil NpoLecc NpoBepkn 1, Npn HeoBXoANMMOCTU, KOPPEKTUPOBKA pac-
npeaeneHns Macc poTopa ¢ Lenbto 4o61Tbes Toro, YTo6bl 0cTaTouHbINM AMcGanaHe poTopa, a Takke cosdaBae-
Mble UM BUBpauua Land (ornop) poTopa 1 Curbl, BO3AeNCTBYIOLLME Ha OMopy, He BBIXOAWIIN 33 YCTaHOBMNEHHbIe
npeaensl. MHorve poTopbl Nepen ycTaHoBKOW Ha cOBCTBEHHbIE OMopbl YpaBHOBELLMBAIOT Ha cneuuansHoM Ga-
naHcMpoBoYHOM 06opyaoBaHuK. Ecnu xxe GanaHcupoBodHoe o6opyaoBaHmMe HeJoCTYNHO UMK B Criydasix, Kor-
[a rnocre ycTaHOBKM poTopa TpebytoTcsa AononHuTebHble paboThl Mo ero AoBoake, NPMMEHST NpoLeaypsl
GanaHCMpPOBKM poTOpa Ha MecTe.

BanaHcupoBKy Ha MecTe OCyLLeCTBNSAT B cOBCTBEHHbIX onopax (MoAWWnHuKax) potopa.

MpenmyLLlecTBOM 6anaHCUPOBKM Ha MecTe SABMAETCH TO, YTO POTOP YPaBHOBELIMBAKOT B paboumx ycno-
BusAX. Mpn 3ToM HeT HeoBXCANMMOCTM NMPUHUMATL BO BHUMaHWe Kak AMHamMudeckue CBOWCTBa Onop, Tak U BNvs-
HWe Apyrux dactei Banonposoda. CylLeCTBEHHbIMWA e HedocTaTkamu OaHHOro MeToda ABMAlTCH
OrpaHMYeHHOCTb J0CTYNa K POTOPY, a Takke HeoBXoAMMOCTb B npoliecce GanaHCUPOBKA OCYLLECTBNATL MYCKN
MaLUWHBI, Ha KOTOPOW POTOP YCTAHOBIEH.

OrpaH1M4eHHOCTb AOoCTYNa MOXeT NOBMUATL Ha BbIBOP NMOCKOCTeN KoppeKLMM, a HeoBXoaMMOCTb NPo6-
HBIX MYCKOB MalUMHbI MOXET OTpULIaTeNbHO CKasaTbCsl Ha 3KOHOMUYeckon adpdeKTUBHOCTM ee aKcnnyaTauuu.
B cnyyae cunbHo paseuToro gucbanaHca orpaHu4eH1sl Ha BbIGop NIOCKOCTE N KOPPEKLMM U KOPPEKTUPYHOLLIUX
mMacc MOryT MPUBECTA K TOMY, YTO POTOP He YAacTCA ypaBHOBECUTL B TpebyeMon cTeneHu.

.
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HAUUWOHANBbHBIW CTAHJQAPT POCCUUCKOWU OEQEPALMNMU

Bu6pauusn
BANNAHCUPOBKA HA MECTE POTOPOB BOJIbLUUX U CPEOHUX PASMEPOB

KpuTepuu u Mmepbl GezonacHocTu

Vibration. Balancing of medium and large rotors in situ. Criteria and safeguards

Data BBegeHnsa — 2008—10—01

1 O6nactb NpUMeHeHus

HacToawunin ctTaHaapT ycTaHaBNMBaeT pYKOBOACTBO MO NpUMEHEHUI0 MeTo0B 6anaHCUMpPoBKX pOTOPOB
BOnbLUUX U CpeaHUX pasMepoB MNpK UX YCTaHoBKe B COBCTBEHHLIX OMopax Ha MecTe SKenyaTaluun, BKoYas
onpeaeneHne YCroBUi UCMBITAHUIA, UcToNb3yemoro o6opyaoBaHus, Mep 6e3onacHocTM U cnocoGoB npea-
CTaBNeHNsa pesynbLTaToB.

HacToawuin ctaHaapT MoXeT BblTb UCTIOMNbL30BaH Mpy 3aKMoYeHU 0roBOpoB Ha NpoBeaeHWe GanaHcu-
POBKM.

HacToAawuin cTangapT He ycTaHaBnNMBaeT MeTo/ibl pacyeTa KOpPEKTUPYIOLLMX Mace No pesynbTaTam 13-
MepeHuii BuBpaumm.

MpwuMeyaHKne— HecMoTps Ha TO, YTO HACTOSILLMI CTAHAAPT PacnpoCTPaHAETCsl TOMbKO Ha POTOpPL! BOMbLIKMX
1 CpeaHNX pasmepoB, OCHOBHbIE MPUHUMIBI 6anaHCUPOBKM, YCTAHOBMEHHLIE B HEM, MOTYT GbITh MCMONB30BaHbI TAKKe A5
GanaHCcMpoOBKU POTOPOB MarbiX Pa3MepoB Npyu HeOBXOAUMOCTU NOAAEPKAHUA Marnoro ypoBHsi BUGpaLuy 1 NPaBUbHOMO
pacnpegeneHusi macc.

2 HopmaTuBHble CCbINKKU

B HacTosileM cTaHOapTe NCNoNb30BaHbl HOPMaTUBHBIE CChINKU Ha crneayiolne cTaHaapThl:

MCO 1925:2001 Bubpauusa. BanaHcuposka. TepMuHbl U onpeaeneHns

NCO 1940-1:2003 Bubpauus. TpeboBaHMs K kayecTBY DanaHCMPOBKM KECTKMX poTopoB. Yactb 1.
OnpegeneHne gonyctumoro AguncbanarHca

NCO 1940-2:1997 Bubpauumsa. TpeboBaHWA k kadyecTBY BanaHCUPOBKU XeCcTKUX poTopoB. YacTb 2. MNo-
rpeLwHocTX onpeaenenns gucbananca

NCO 2041:1990 Bubpauma n ygap. TepMuHbl U onpegeneHns

NCO 2954:1975 Bubpauns MaliMH C BO3BPATHO-MOCTYNAaTeNbHbIM W BpalaTerbHbBIM ABWKEHUEM.
TpeboBaHus kK cpeacTBaM U3MEPEHUI OIS OLLEHKA BUOPALMOHHOTO COCTOAHNST MaLUWH

NCO 7919 (Bce vacTtu) Bubpaumsa. OueHka BUBpaLMOHHOTO COCTOSIHAA MaLlWH No pe3ynbTaTam nsme-
peHui BUGpaLnM Ha Bpallalowmnxcs Banax

NCO 10814:1996 Bubpauuns. MNoaBepeHHOCTb 1 YyBCTBUTENbHOCTb MallnH K gucbanaHcy

MCO 10816 (Bce 4dactu)Bubpauus. OueHka BUOPaLMOHHOTC COCTOSTHUS MaLUWH Mo pesynsTatam nsme-
peHui BUGpaLnM Ha HeBpaLLakoLLMXCA YacTaX

MCO 10817-1:1998 Cuctembl nsmepeHuin BUbpaLmn Bpawawowmxca sanos. Yactb 1. MiamepeHus oT-
HOCUTENbHOW 1 abCoNTHOM BUOpaLMK B paguansHOM HanpaeieHn1

3 TepmMuHbI M onpeaeneHus

e —
B HacToslleM cTaHaapTe npuMeHeHbl TepMuHbl mo UCO 1925 n UCO 2041. .’_/.;;"‘C“"C”Dq:\\\
(SN
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4 BanaHcupoBKa Ha MecTe

4.1 O6wme NonoxeHus

Mpu 6anaHcMpoBKe Ha MeCTe KOPPEKTUPYIOLLME MacChl YCTaHaBNMBAIOT Ha POTOP B onpedeneHHbIX 4oC-
TyMHbIX MecTax. B pesynbTarte aTol npouenypbl 4obMBaoTCa CHMKeHUA KonebaHuia Bana unun onopsbl 4o 3a-
AaHHbIX peaenoB, UyTobbl obecnevnTs 6e3aBapuiiHyto paboTy MalLUHEI B TEUEHUE BCETO XKNIHEHHOTO LKA,

MpwuMeyaHune— BHekoTOpLIX cnyYanx ogHoKpaTHasi GanaHcMpoBKa MaLlKH, 06ragaloLwmx NoBbILWEHHON YyB-
CTBUTENBHOCTBIO K gucBanaHcy, He MOXeT 06ecneYnTb HU3KOE 3HaueHne BUGpaLmmn B TEHEHNE BCErO CPOKa aKCnnyaTauuu.
9710 ocobeHHO cnpaBeanveo, ecnu mawmHa pabotaert Ha YacToTe, 6rM3kon K 06nacT OCTPOro pe3oHaHCHOo Nuka (CM.
NCO 10814), a Tarke ecnu gucbanaHc MallnHbl 3aBUCUT OT €€ Harpy3ku.

Kak npasuio, Npum NCnosib3oBaHUM WUTaTHOIo OGOpyﬂOBaHI/Iﬂ Ha MecCTe SKCnnyartaunMnm MallnHbl UMeeTCA
MeHbLLIE BO3MOXHOCTEN OIS |/|3mepeH|/||7| n 06p860TKI/I AaHHbIX, YeM NMpn 68]'IaHCI/IpOBKe Ha crneuuansHomM banan-
CMPOBOYHOM OGOpyﬂOBaHI/II/I. I'I03Tomy HeobXoAMMOCTb nposeaeHnsa 68]'IaHCI/IpOBKI/I Ha MeCTe MOXeT I'IOTpGGO-
BaTb MCNONb30OBaHNA OACNONHUTENIbHOIoO OGOpyﬂ,OBaHI/IFl. nyCK pPOTOPa C yCTaHOBNEHHBbIMA KOPPEKTUPYHOLWNMA
MaccaMu NoTeHUManbHO onaceH AnAa nepcoHana, 4to Tpe6yeT NPUHATUA cnelnarnbHbIX Mep.

4.2 OcHoBaHuA gNA NpoBeaeHUA 6GanaHCUPOBKU Ha MecTe

4.2.1 XoTsa oTAembHbIA POTOP MOXET ObiTb YOOBMETBOPUTENLHO YPaBHOBELLEH HA HU3KOCKOPOCTHOM
U BbICOKOCKOPOCTHOM 6anaHCUpOBOYHOM CTaHKe, MOCHe ero yCcTaHOBKM Ha MallnHy B COCTaBe BasionpoBoaa
MoXeT noTpeboBaThCs NpoBefeHne JoNonHUTEeNbHOW banaHcposkn. 3To 0BycnoBnMBaeTCs pasHbIMU YCI1o-
BUSAMIW BpaLLeHUs poTopa B pearbHOM MalluMHe U Ha BanaHCcUPOBOYHOM CTaHKe, B TOM Yncrie:
pa3sHbIMW ANHAMNYE CKUMIN XapaKTe pUCTMKaMK OMop poTopa Ha MallvHe U 6anaHCUPOBOYHOM CTaHKe;
HETOYHOCTbI0 COOPKK NPW YCTaHOBKE poTOpa Ha MaLLMWHY;
HanM4uMem 3fieMeHTOB, KOTOpble He MOTYT BbITb YpaBHOBELUEHbI 40 UX COOPKY;

- n3MeHeHnem gucbanaHca poTopa B peasbHbIX YCIOBUSX paboThl MalUMHbI.

4.2.2 banaHcupoBKa Ha MecTe MoXeT noTpeboBaTbcd AN KOMeHcaLUMM U3MeHeHUN COCTOSHUS poTopa
B MpoLiecce ero akcnnyaTtauum, Takux Kak:

- WN3HOC;

- yTpaTa HeKOTOpPbIX YacTel KOHCTPYKLUK, HarnpuMmep NPOTUBO3PO3UCHHBIX NTONACTHLIX HaMMaBok;

- U3MeHeHMWe B3aUMHOr0 pacrofiokXeHUs UM 3aMeHa YacTein poTopa B NpoLecce PeMOHTa;

- CMellleHMe aMeMeHTOB Banonposoda (MydT, OUCKOB ra3oBbiX TYpPOWH, KOPOTKOIaMbIKaOLWMX KomeL,
ACUHXPOHHbIX ABUraTenen).

MpuMeyaHune— OBbIYHO NONATKM POTOPA yCTaHaBNUBAIOT MOCIE X COBMECTHON GanaHCUPOBKM, OAHAKO Npu
3aMeHe HEKOTOPOro YKcrna onaTok YPaBHOBELEHHOCTb POTOPA MOXET GbiTb HapyLleHa.

4.2.3 [ononHuTenbHasa 6anaHcupoBka Ha MecTe MOXeT ObITb 00YCNOBEHa TaKKe PAAOM TEXHUYECKNX
NN 3KOHOMUYECKMX MPUYMH, TaKUX Kak:

- oTCcyTCTBUE GanaHCUPOBOYHOIO CTaHKa;

- 3KOHOMMUYecKasi HeBbIFOAHOCTb NpeaBapuTebHOK GanaHCcMpoBKX Ha 6anaHCMPOBOYHOM CTaHKE;

- 3KOHOMUYecKasl HEBbIrOAHOCTb AeMOHTaXa MalUMHbI 1 TRAHCMOPTUPOBKN poTopa A0 6anaHcupoBoY-
Horo obopyaoBaHus.

4.3 Lenu 6anaHCMpPOBKU Ha MecTe

3apavein 6anaHCNPOBKN SIBNSIETCS CHXKEeHVEe BUOpaLIMN 40 YPOBHS, MO3BONSIOLLEro OCYLLEeCTBNSATL A0N-
roBpeMeHHYHo 3KcnyaTaumnio MalumHel. [nsa 60nbWMHCTBa MaLLWH NpeaeribHble 3HavyeHUs Bubpaunum yctaHas-
nuBaloT NGO Ha OCHOBE MpPaKTUMKM WX 3KCnnyatauuu, nubo WUCMonb3ys pekoMeHAauun cTaH4apToB
NCO 10816 1 CO 7919 B oTHOLIEHWN BUDPaLIMA, COOTBETCTBEHHO, HA HEBPALLAILLMXCA YacTaX 1 Ha Banax.

Ecnn nepsooyepenHoro BHUMaHus TpebyeT ancbanaHc potopa, TO ero nocpeacTBoM 6anaHCUpOBKM He-
06X0a4MMO YMEeHbLUNTL Ao gonycTumblx npeaenos (cm. NCO 1940-1).

5 KpuTepun npoBeaeHns 6anaHCMPOBKU Ha MecTe

MawunHbl B HOpManbHbIX paboynx YCrOBUAX UM MPU UBMEHEHMUSIX YacTOThl BpalLeHysa
3ynbTarte NPoBeAEHUA PEMOHTHbIX UK NyCKOHaNago4vHbIX paboT) MoryT MMeTb HegonycT Bhee -
LMo, MPeBbILIAOLWY0 Npedenbl, YCTaHOBMEHHbIE Ha OCHOBE OMbiTa 3KchiyaTauun, Vi _Flt@ﬂ ol
ncxoaa U3 pekoMmeHaauum ctaHaapToB (Hanpumep, cepun UICO 10816 n NCO 7919). 63' X €N
31Tb BUBpaLMio 4O 4OMYCTMMOro YPOBHS NO3BONSAET BanaHCMpPOBKa Ha MecTe. gl |
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Mepen npoBegeHMeM 6anaHCUPOBKA HEODXOAUMO BLISICHUATE, MMEEeTCH N AOCTYM K TaKUM MII0CKOCTSAM
KOpPeKLMN, YTODbI YCTaHOBMEHHbIE B HUX MacChl MO CYLLECTBEHHO MOBMUSATL Ha BUOpaLMIO MaLUWHbI, NO-
CKOIbKY BCMeCTBUE OrpaHUYEHHOCTN JOCTYMHBIX MIIOCKOCTEN KOPPEKUNN N TOMEK USMEPEHU Ha MalluHe B
cbope npouenypa GanaHCUPOBKMA Ha MecTe MOXeT cTaTb HeaddeKkTUBHON. PekoMeHayeTCa N3ydnTb OnbIT
npegblaywnx 6anaHcupoBok. MHorga TpebyeTtcs npoBegeHne MogansHoro aHanusa. MNpucTtynats K nposege-
HUO GanaHCUPOBKM Ha MecTe criedyeT TOMbKO MPU BbIMOMHEHUW CReayownX YCAoBUA:

- MPUYMHbI NOBLILUIEHHOW BUBpaLMmn N3BeCTHLI U HET Apyroro aceKkTMBHOro cnocoba Ux ycTpaHeHus;

- aHanus nokasbiBaeT BO3MOXHOCTb BesonacHon n addekTuBHOM BanaHCMPOBKA Ha MecTe;

- B HOpMarnbHOM 3a4aHHOM pexume paboThl MalMHbI BEKTOP BUBpaLmnm octaeTcs cTabunbHbIM;

- CYLUeCTBEHHOW cocTaBnstoLLen Bubpaummn sensetcs Bubpauuns obopoTHOM YacToThl (MOCKOSbKY TOMb-
KO 9Ty COCTaB/SOLLYH0 MOXHO YMEHbLUNTL B pesynbTaTe 6anaHCcUpoBKuX).

B ocobbix cnydasix, korga obopoTHasi cocTaBnsitolas Bubpaunm N3sMeHsIeTcsa B NpoLiecce HOPManbHON
paboTbl MaWnHebl (HanpuMep, BcnegcTBMe TeMnepaTypHoro npornba potopa reHepartopa), gobasneHue kop-
PEKTUPYIOLMX Macc MO3BOMAET ONTUMU3MPOBaTL BUOPALMOHHYIO XapaKTepucTUKy MaluMHbl B npolecce ee
akcnnyaTaumn. MiHoraa MOoXHO 4OMYyCTUTb NOBLIWEHHLIE 3HaYeHUs! BUOpaLMK B pexxuMe MakcumarnbHOR Yac-
TOThI BpaweHus 6e3 Harpysku, YTobbl NOAy4YMTb NPUEMIEMbIE 3HAYEHWUS MO MOSTHOW Harpy3Koi.

MpumeyaHue—Ecnu paboTa MalvHbl XapakTepuayeTcs HENMMHENHON 3aBMCMMOCTBIO OT ancbanaHca, Ao-
HaBneHre KOPPEKTUPYIOLLUX Macc MOXET NOBMNUATL Ha ApYyrie cocTaBnsiiowmue BUGpaLmm, BKIOYas ee rapMoHWKN U cyb-
rapMOHWKM.

MpuurHo NoABNeHUs BUGpaLM 060pOoTHOM YacTOThl MOTYT BbITb ApPYrie UCTOUYHMKX MOMUMO AncHanaH-
ca (Hanpumep, cunbl rTMAPaBANYECcKOn U 3NeKTpnYeckoi Npupoasl). Bknaa B 3Ty cocTaBnswLyo BuGpaum
MOryT AaTb U AedekTbl CBOpKM, HaNpYMep HeCOOCHOCTb BafoB UMW NMepeKkoc NoALWIHUKOB. B aTom cnyvae,
Kak npaeuno, 4oOUTbCA cylllecTBeHHOro adpdpekTa nocpeacTBoM 6anaHCUPOBKMA HEBO3MOXHO, NMOCKONbKY Ga-
NaHCMPOBKa MNO3BOSUT CHU3UTL BUOPALIMIO NS KOHKPETHOM YacToThl BpalleHUsl, Mpy 3TOM Mackupys Hanudve
ApYrvX AedeKToB MaLlWHBbI.

N3smeHeHnsa BekTopa BUGPaLMA AOMKHBI GbiTb OCTATOYHO CTABUMLHBIMK U TakuMK, YToGbl amnnuTyaa
3TUX M3MeHeHWI BbiNa HesHaYUTerNbHA MO CPaBHEHWIO C aMNNUTYA0NW caMorc BeKTopa Bubpaumn.

6 Mepbl 6e30nacHocTH

6.1 O6LMe nonoxeHus

BanchmpOBKa Ha MecTe A0/MKHa ObITb BbIMOMHEHA TOMLKO KBaJ'II/Id)I/ILI,I/IpOBaHHbIM nepcoHanom, BKJ10-
Yyad I'IpeﬂCTaBI/ITeJ'IeIZ NCMONTHNTENA U 3aKa3dKa, NOHUMaKLWKMX NocneacTBnA yCTaHOBKU Ha poOTop I'Ip06HbIX n
KOPPEKTUPYHLWNX MacC N UMeoLWNX OonbIT OGCJ'Iy)KI/IBaHI/Iﬂ MallWHbI, B COCTaB KOTOpOIZ BXOAUT ypaBHOBeLUIMNBa-
eMbIi pPOoTOP. HecobntogeHue atoro TpeGOBaHI/Iﬂ MOXeT NpuBeCTn K NOBbILUEHHOMY PUCKY NOBPEeX4eHUA Ma-
LUNHBI 1 NONTy4YeHUA TpaBM OGCJ’Iy)KI/IBal'OLLI,I/IM nepcoHariom.

6.2 Be3zonacHocTb NepcoHana, paboTalolero B6Nu3n BpawatoLweroca Bana

Bo BpeM4A npoBegeHnd 68]'IaHCI/IpOBKI/I Ha MeCTe MallnHa paGOTaeT B cneynanbHOM pexXnme, gonycKkaro-
wem AoCTyn K BpawarwmMmca 4actam And yCtaHOBKM Ha HUX r|p06Hb|X N KOPPEKTUPYLWNX Macc. I'I03Tomy
OaHHyo npoueaypy HeobxocauMO BLIMOCMHATL B CTPOrom CoOTBEeTCTBUN C I/IHCprKLI,I/IeIz no 6esonacHocTH, rae
YKa3aHbl Mepbl, NO3BoONAKLWKMEe NPUOCTAaHOBUTb paGOTy MallnHblI B MOMEHT 0CTyna K Hewn nepcoHana, a Takke
npasuna MCcnofb3oBaHUA BCoMoraTesibHOro oGopyp,osaHl/m, NCKNMKYakLwmne ero KOHTakT ¢ BpalalowmMmca
Banom.

6.3 Pexxum paboTbl MawuHbI Npu 6anaHcupoBKe

B npouecce HanaHCUpOBKA Ha MecTe MallMHa NoABepraeTcsl MHOrGKpaTHbLIM MycKam M OCTaHOBaM, YTO
MOXeT 6bITb CBSI3aHO C HArpyskamm, HexapaKkTepHbIMU Ansi paboThl MallWMHbI B HOPMarbHbIX YCroBusX. Boamox-
HOCTb paboTbl MaLMHbI B AaHHOM pexuMe TpebyeT NpoBefeHus cneunanbHoro aHanuaa (MpuMep Takoro aHa-
n13a 4Nnst MallvH HeKOTOPLIX KNaccoB NpuBedeH B npunoxeHun A). Heobxogmmo ybeanTtbes, YTO MHOTOKpaTHbIe
MYyCKN U OCTaHOBbLI He NPUBEAYT K YXYALEHU0 HAaOEKHOCTU U COKpaLLeHUIo CpoKa aKkennyaTauum MalunHbl.

6.4 YcTaHOBKa KOPPEKTUPYIOLWUX Macc

Mpun go6aBneHnn NPOGHBIX Y KOPPEKTUPYIOLLUMX Macc Heobxoaumo ybeanTbes B UX HadeX
HWK, MO3BOMSAIOLLEM NPOTUBOCTOATL PasBMBaeMol LieHTpoBexHon cune. KoppekTupyolne #
pasMeLleHHbIMA Ha poTope, He OO/MKHBI MelaTb HopMarnbHOW paboTe MalunHbl (Hanpume ‘I'-@ Bo——" |
BpeMs BpalleHUsl CTaTopHbIe 3r1IeMeHThbl MallMHbl NPK TENMOBOM pacLUMpeHun poTtopa). Ed‘ll'llflj‘l_ﬂ_ “lﬁgﬂ\
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HOBKM KOPPEKTUPYILIMX Macc yKasaH B WHCTPYKUMW W3rOTOBWTENs, TO [OaHHyl YCTaHOBKY criegyeT
OCYLLECTBMATbL B COOTBETCTBUAM C 3TOW UHCTPYKLMEN.

Ina KpenneHns KOPPEKTUPYIOLLIMX Macc 4acTo UCMoMb3ytoT GONToBbIe coeanHeHUs Uk ceapky. Cneay-
eT y6eanTbCcA YTO NPOLLEeCcChl CBAPKN W HapesaHna OTBepCTMIA nod GoNThl He NprBeayT K YXYALIeHWH TeXHW-
YecKoro COCTOAHMS 3MIeMEHTOB POTOpa, Ha KOTOpble 3TW KOpPeKTUpYHoLMe Macchl yCTaHaBnMBatoT, Ui K
noTepe UMK yHKUMOHAaINbHBIX criocobHocTel (Hanpumep, no oTBoay Tenna). Mpu olieHke HaaeXHOCTU Kper-
NeHVs KOPPEKTUPYIOLLIMX Macc cregyeT Takke NPUHAMATL BO BHAMaHWe YCIoBUsA cpedbl (TeMnepaTypy, XUMu-
Yyeckuin cocTaB aTMocdepsl), Npu koTopbIxX ByaeT paboTaTk POTOP.

Mpy yCTaHOBKE KOPPEKTUPYIOLLIMX Macc crieayeT UCXoAUTh M3 MPUHLMNE, YTo UX obLuas Macca B Kayaoin
MMIOCKOCTW KOPPEKLUMA A0IKHA, MO BO3MOXHOCTA, BbiTb MUHMMAaNbHOW. Mo3ToMy eCniv B AaHHOM MAOCKOCTM Mo
nToram npeaplayLimMx 6anaHCMpoBOK ke BbiN pasMelleHbl KopPeKTUpYoLMe Macchl, TO criedyeT paccMoT-
peTb BO3MOXHOCTb MX 06beAMHEHUS C TeMW, YTO AOIKHBI BbiTb YCTaHOBMEHbI B pesynbTaTe nocrneaHeln 6a-
naHcuMpoBkA. OTO He OTHOCUTCA K MaccaM, YCTaHOBKa KOTOPbIX MpecnefocBana cneuvanbHble Lenu
(Hanpumep, ypaBHOBECUTb KOHKPETHBIA ANCK UM HEeUTpanv3oBaTb 3KCLEHTPUCUTET OCHOBaHMSA NIoNacTu).

6.5 Mepbl 6e3onacHOCTU AN OTAeNbHLIX KNAcCOB MaLUWUH

PazHoobpa3zne KOHCTPYKLWA MaLUMH He NO3BONSIeT YCTAHOBUTE NSl HUX egunHble TpebosaHust 6esonac-
HocTu. HekoTophle obuyme TpeboBaHus 6e3onacHOCTU paccMoTpeHbl B 6.2—6.4. B npunoxeHun A gaH npuMep
onpegeneHunst TpeboBaHnin 6e30nacHOCTM ANst MallMH OTAEeNbHbIX KnaccoB. O4HaKo KaxKablA KOHKPETHbBINA Cry-
Yyan 6anaHCUpPOBKM N1 KOHKPETHOW MalUMHbl U KOHKPETHBIX YCIIOBUIA ee NpumeHeHuns TpebyeT nHanesngyans-
HOro nogxoaa K oueHke Mep 6e3onacHOCTW.

7 U3mepeHusn

7.1 CpepncrtBa nsmepeHumn Bubpauum

MeTopg oueHKM BUBpaLmn No nsMepeHUsam HeMoCcpeaCTBEHHO Ha BpalLatoLLMXCs Banax O/KeH COOTBET-
ctBoBaTe MCO 7919-1, a cpeacTBa nsmepeHuin — yaosneTsopaTts TpebosaHusam MCO 10817-1. MeTtog name-
peHnn ¢ UCNoSb3oBaHMEM OaTUMKOB, YCTaHaBNUBAEMbIX Ha CTaATOPHbLIX YacTsX, JOIPKEH COOTBETCTBOBATL
TpebosaHusam MCO 10816-1, a cpeacTBa namepeHnin — yaoBneTeopaTb Tpebosanusam NCO 2954. fnanaszoH
4acTOT U3MEPUTESIBHON CUCTEMbI AOIMKEH ObITb 4OCTAaTOYHO LUMPOKAM, YTOObI OXBaTUTb BCE BO3MOXHbIE Yac-
TOTHI BpaLLeHWsl, Ha KOTOPbIX MaluMHa AOKHa ObiTe ypaBHOBeLLeHa. [JaTtunki BubpaLmMm yctaHaBnnsawT B
Toukax, rae adeKT 0T BHECEHUS KOPPEKTUPYIOLLNX MAacc MOXET ObiTb 3amMmeTeH.

[nsa Bana ¢ ynpyron onopon Hanuny4ywun pesyneTaT 4akoT, Kak NpaBuro, N3MepeHus Ha HespallatoLmnx-
ca vacTax. B cnyyae xecTkoi onopbl 60nee YyBCTBUTENbHEIMU ABMIAOTCS AaTYMKA OTHOCUTESbHLIX NepemMe-
weHnin Bana. Ecnv ans vMamepeHuini OTHOCUTENBHBIX KonebaHWui Bana WCMoNb3yloT GecKoHTaKTHble
BMXPETOKOBLIE AaTHNKMN, TO UX BEIXOLHOW CUrHaMN MOXeT ObITb UCKaXKeH BCeACTBME MeXaHUYeCKX Ui SneK-
Tpudecknx bueHunin Bana. Ecnn aTu NoMexu CyLeCTBEHHO BMAWSAIOT Ha CYMTbIBAEMble MoKasaHusl, TO ANs UX
yCTpaHeHus HeobXxoaMMo BBECTW COOTBETCTBYOLLME NOMpaBKu. 10 BO3MOXHOCTU MPUMEHSIIOT U3MepeHus ab-
COMIOTHBIX KonebaHuniin Bana, KoTopble NO3BONAIOT ONpedennTb MoSoXKeHWe Bana B KaXablil MOMEHT BpeMEeHHN
He3aBUCUMO OT BMBpauum onop.

CrangapTbl cepnin UCO 7919 1 NCO 10816 ycTaHaBnMBalT pekoMeHayeMble npeferibHble 3HavYeHuUs!
BMOpauun B LUMPOKOM AManazcHe 4acToT ANs MallvH, paboTaloWmx B cTauMoHapHoM pexume. OgHako ans
npoBedeHuns banaHcUpoBKM 0BopyaoBaHWe ANIS M3MepPeHUin BUbpaLmmn 4omkHO obnagats 4ONONHUTENBHBIMU
bYHKLMOHAMNbHBIMW BO3MOXHOCTSAMU: BbIAENSATh COCTaBNAOLYO BMOGpauui (amnnutyay v dasy) Ha vyactoTe
BpalleHusa. Kpome Toro, B cTaHgaptax cepun MCO 7919 n NCO 10816 npeaycMoTpeHbl U3MepeHus B pagu-
arbHOM HanpaBfeHUn Ha Bcex MOALUNHUKAX U B OCEBOM HarnpaBneHUU TOMbKO Ha YMOPHLIX MNOALUMHNUKAX.
OaHako npy HeobXxooMMOCTH MPOBOAAT U3MEPEHUA B OCEBOM HaNpaseH!A U Ha MOALUMMHUKAX APYTX TUNOB.

O6bI4HO BanaHCMPOBKY Ha MecTe NPOBOONAT AN1Sl CHUKeHUs BUOpaLun Ha paboyein YacToTe BpalleHus 1
Npv NPOXOXAEHWN poTOpa Yepes pesoHaHc B nNpoLecce pasroHa unu seibera. MameputensHas cuctema 4on-
XHa obnagatb AMHAMUYECKAM ANanaszcHOM, 4OCTaTOYHbIM SIS UaMepeHus amninTya U cas Ha Bcex paccmart-
pvBaeMbIX YacToTax BpalleHUs.

Bubpaumio UamepstoT B TeX TOUKaX, rae Heobxo4nmo CHU3UTL ee 3HaveHne. OgHako BMeeTET: Al
pauus MoxeT ObITb CHUKEHa U B APYIMX TOYKaxX W HanpasneHusix. MoaTomy pekoMeHay, |, YETAkE, b
OONONHUTENbHBbIE AATUUKA Ha COMNPSXKEHHbIE POTOPLI 1 coceHUe NoALUUNHUKA. Ecnn -
PaLMOHHOTO COCTOSIHUS AOCTATOYHO M3MEPSITh BUBpaLMio TOMbKO B O4HOM Harnpasne

egh .
Mg’ et Gana I\
Ha MECTe PEeKOMEHMIYETCA, M0 BOIMOXHOCTH, MPOBOMNTH UIMEPEHNS! B f1BYX OPTOrOHANSHAL oc’gm“.
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Ecnu ans 68]'IaHCI/IpOBKI/I MCNONb3YOT NOCTOAHHO YCTaHOBINEHHbISe AaTYUKA B|/|6pau,|/||/|, TO pekoMeHayeT-
cd nepepn npoBegeHnemM 68]'IaHCI/IpOBKI/I NMPOKOHTPONTNMPOBAaTh UX YaCTOTHbIE U d)ESOBbIe XapaKTepucTtukun. Mo-
CTOAHHO YCTaHOBJII€HHbIE AaTHNKN OTHOCUTENLHOMN B|/|6pau,|/||/| Bana obbIYHO He KaJ'II/I6pyI'OT, HO NpoBepAoT 6u-
eHnA Bana un (b83y cUrHana. npl/l npoBepke (b83bl 0BbIMHO AOCTATOYHO y6€ﬂ,|/ITbCﬂ B TOM, 4YTO cUrHan nMmeet
NnpaBUIbHYKO NOMAPHOCTD. ns gaTtynkos, yCTaHaBIMBaeMbIX NOCTOAHHO Ha HeBpallakoWKnXca 4acTax Mall-
Hbl, peKOMeHAYeTCA, N0 BOIMOXHOCTU, NPOBEPUTbL COOTBETCTBUE PEe3ylibTaTOoB C pe3yJibTaTaMun, NoJ1yvyeHHbI-
MW NMPpK NCNOJTIb30BaHUN NepPeHOCHbIX AaTHYUKOB.

MpuMeyaHune— BHeKoTopbIX Crydasix NONe3HbIM MOXET OKa3aTbCsl NOCTPoeHUe rpadmka opbuTsl Bana, gnst
Yero UCNonb3yioT Napbl 4aTUUKOB B 3a4aHHbIX MITOCKOCTAX U3MEPEHUI MO AMMHe Bana. TeopeTU4eckn 4oCTaTouHO, YToGb!
B KaXXOOW TakoW nape ocy YyBCTBUTENBHOCTU AATUMKOB GbinNK HE napannenbHbl Apyr Apyry, O4HAKO Ha NPakTUke 0BbIYHO
NMPUMEHSIIOT YCTaHOBKY AaTYMKOB C OPTOrOHaNbHBIM PacnoNoXeHUEeM OCEel YYBCTBUTENBHOCTY.

7.2 MorpewHOCTb U3MEPEHUN

JTtioBbIM U3MepeHNsIM CBOMCTBEHHA NOrpeLLIHOCTb, MpeacTaBnALwas coboi pazHOCTb MeXay UCTUHHBIM
N N3MepEeHHbIM 3Ha4YeHUsIMU. [orpeliHoCTE M3MepeHuin Npu GanaHcUpoBKe SIBMSIETCA coMeTaHneM cuctema-
TUYECKUX U CryHdanHbIX achdekToB. CUcTeMaTUYECKON MOrPeLlHOCTLIO B oUeHKe avcbanaHca HasblBatoT Mno-
rPeLUHOCTb, 4SS KOTOPOW MOAY b U Yrosl MOryT 6bITb OLeHEeHbI NOCPEeACTBOM NMBO pacyeTa, IMBo n3MepeHusl.
Y cnydaiHon cocTaBNsoLen NOrPeLHOCT MOAY b U YroST MEHSIIOTCS HenpeackasyembiM 0b6pasoM OT Mycka K
nycky. M3 yicna cnydaiHbix NOrpellHocTel BelAeNsoT NOrpeLuHoCcTb ¢ 3adaHHbIM abCcomoTHEIM 3HaYeHNEM,
HO HensBecTHON hazon.

MpuMepbl TUMUYHBLIX NOrPELLIHOCTER N3MEPEHUIA MPU NPOBEAEHUN BanaHCUPOBKMA U METOAbl NX OLEHKK
npueedeHbl B UCO 1940-2. ICTOYHUKOM HEKOTOPBLIX MOrpeLllHocTeln aensieTcst 6anaHcupoBoYHoe obopyaoBa-
HWe, HO BornbLuas UX YacTb XapakTepHa 1 Ans 6anaHCUMpPOBKM Ha MecTe.

MpepenbHble 3Ha4YeHUs NOrpeLlHOCTEN OOIMKHEI BbITh NpeacTaBneHbl B opme, COOTBETCTBYIOLLEN KpU-
TEPUIo NPUEMKN, COrNacoBaHHOMY MeXy UCNONHUTENEM U 3aKasdunkoMm (cMm. 4.3).

7.3 OnopHbIA curHan dasbl

7.3.1 O6wWue nonoxeHus

MeTka, onpeaensioLwasa onopHoe 3HadeHue ¢pasbl (HanpuMep, LNOHOYHAs KaHaBKa U cBeTooTpaxato-
Las nofocka), 06bl4HO HAXO4UTCH Ha Bary Unu getanu, BpallaloLwencs CUHXPOHHO ¢ BpaleHem Bana. C no-
MOLLbIO AaTynKa, yCTaHOBNEHHOrO Ha HeBpallaloLencs YacTu MallnHbl (Hanpumep, nogLlnnHUKOBON ornope),
onpeaenstoT MOMEHT MPOXOXKAEHUS MeTKN MUMO AaTyuka asbl. OTo No3BonseT 3a oguH obopoT Bana nony-
YMTb OAMH CUrHan ¢ gatymka dasbl, KOTOPbIA MoXeT BbITb conocTaBneH ¢ asoin 0bOPOTHON COCTaBRMAKLLEN
BMGpauun. MHorga dazoByto METKY COXpaHsItoT Ha Basy NOCTOSAHHO. Tyl ucnonb3yemMon hasoBoin MeTK/ 4011-
XeH ObliTb AOKYMeHTUpoBaH. »KenaTenbHO, 4YTOObl OHa MOCTOSIHHO HaxoAuMacb B 30HE BUOUMOCTW AN
obneryeHnst TOYHOWM YCTaHOBKM KOPPEKTUPYIOLLMX Macc.

Kpome Toro, gomkHo ObITe onpegeneHo HanpasnieHne BpalleHus Bana, uTobbl ha3oBble yribl MOTN
6bITb NpeobpazoBaHbl B COOTBETCTBYIOLUME YIiibl pa3MeLLeHUst KoppekTUupyowmnx Mmacc. Ecnv HanpasneHue
n3meHeHus1 hazoBOro yria coBnagaeT ¢ HarnpaB/ieHMeM BpalleHus Bana, yrofl yCTaHOBKU KOppeKTUpYHoLLLen
MaccChbl OTCUUTLIBAKCT OT NepeaHeit KPOMKA MEeTKI B HanpaBneHnn BpalleHusl. Ecniv HanpaBneHne naMmeHeHust
bazoBOro yrra npoTUBOMONOXKHO HaNpaBneHUo BpalleHNs Bana, yron yCTaHOBKN KOPPEeKTUpYIoLen Macchl
OTCUMTLIBAIOT OT NepeaHen KPOMKNA METKM MPOTUB HanpasreHns BpallleHus.

MoryT 6bITb MUCMOMb30BaHbl U Apyrie MeToabl onpedeneHuns gasbl, HO B N1tobOM criydae 3T mMeTogbl
O0MKHBI BbITe NoapobHO onucaHbl. LlenecoobpasHo ybeanTtbesl, YTO yron pa3melleHnst KOppeKkTUpyoLwen
Macchl COOTBETCTBYET base cocTapnsitowein 060poTHON YacToThl.

7.3.2 Mepbl no o6GecnevyeHUI0 cTabUNLHOCTU onpeaeneHun ¢gasbl

MonoxeHne ¢ha3oBO METKM Ha Basy crieqyeT COXpaHsiTb HEU3MEHHbIM, YTOObl UMETb BO3MOXHOCTb
CpaBHMBATb pe3ynbTaTbl NpeabliayLnx U nocneaywmx banaHcMpoBok Ha mecTe (cM. pasgen 9). Umnynbcbl,
reHepupyemeble Npu NMPOXoXAeHUn MeTKN MUMO AaTduka asbl, JOMMKHbI ObITb OCTPEIMU, YTODBI TOYHOCTL U3-
MepeHust chasbl He 3aBuUcena OT YPOBHS cpabaTbiBaHUS B U3MEPUTENBHOM Lienu (CM. pUCYHKA 1 1 2: Ans CUHy-
conpanbHoro curHana gatyvka dgpasbl — pUcyHok 1 — Bpemsi cpabaTblBaHUS 3aBMCUT OT YCTaHOBIEHHOTO
YypOBHs cpabaTbiBaHWs, B TO BpeMSsl Kak AN UMMynbca OCTPoN hopMbl — PUCYHOK 2 — TaKon 3aBue .
HeT). CpabaTbiBaH1e 4OMKHO NPOUCX04UTL No NnepegHemy OpoHTY MMMybca (He3aBUCUMO OT ,@'ﬁ’i -‘\\\\
Th). CpabaTbiBaHne No 3agHemMy (PPOHTY MOXET BbI3BaTb 3HAYUTESIbHbBIE NMOrPeLLIHOCTH B OMNp 'géﬁ %,. .
NOCKOMNbKY NONoOXeHue 3aaHero opoHTa MOMUMO LUMPUHBI Ha30BOM METKU 3aBUCUT Ta a
dopMUpPOBaHMSA CUrHana B N3mMepuTensHON Lenu.
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X — Bpems#; Y — curHan gartyvka ¢asbl; 7 — ypoBeHb cpabaTtbiBaHus 1; 2 — ypoBeHb cpabaTthiBaHusa 2;
¥ — MOMEHT cpabaTbiBaHWs MO YPOBHIO 2; b MomeHT cpabaTtbiBaHuUsa No ypoBHIO 1

PucyHok 1 — «[noxon» curHan gatuvka casbl

YA

X — Bpem#; Y — curHan gartyvka ¢asel; 7 — ypoBeHb cpabaTtbiBaHusa 1; 2 — ypoBeHb cpabaTtbiBaHus 2;
¥ — OfIMH 1 TOT e MOMEHT cpabaTbiBaHMs no yposHaM 1 n 2

PucyHok 2 — «Xopowwuny curHan gativka dassl

7.3.3 Ucnonb3oBaHue NpobHLIX Macc B kKayecTBe (pa3oBbIX METOK

Ecnu npouegypa 6anaHcMpoBKX Ha MecTe npegnonaraeT COBEpLUEHNe HavanbHOro nycka ¢ HEKOTOPOHN
Npo6HOM Maccol U cpaBHeEHWE pe3yfbTaToB STOrC Mycka WM BCeX Mocneayolmx, To TOYHOE 3HaHne OMopHOM
dasbl (cM. 7.3.2) He siBNsieTcs 0b6szaTenbHbIM. B 3TOM criydae KoopAuHaThl BCEX KOPPEKTUPYIOLWMX Mace OT-
CUUTLIBAIOT OT NONOXKEHUs NPOBHOW Macckl HavanbHOro Nycka, U cucTeMaTU4ecKue NorpeLlHOCT, BHOCMMbIE
N3MepUTENLHOM CUCTEMON, CTAHOBSAITCS] HECYLLIECTBEHHBIMN.

OpaHako npu sTom HeobxoaMMo, YToDbI B NpoLiecce npoLeaypbl banaHCUpoBKX Ha MecTe BbInn MpuMeHe-
Hbl OLHO 1 TO ke UNN SKBMBareHTHoe 06opyaoBaHmne N 04Ha U Ta e YCTaHOBKa YCTPONCTBa cpabaTthiBaHus, U,
KpoMe Toro, NofyYeHHble B pedynbTaTe 6anaHCMpOoBKN faHHbIE HeMb3s ByaeT conocTaBuTh C aHanormYHbIMU
OaHHbIMW MpefLlecTBYOWNX U Nocnegyowmnx banaHcupoBok. CneayeT Takke UMeTb B BMAY, YTO UCMOMb30Ba-
HWe NpPobHON Macchl MPY HaYaNbHOM NMycKe YacTo NPUBOAUT K MOBLILLEHWIO YPOBHS BUBpauun. 3To MOXeT oKa-
3aTbCsA HenpuemnembiM, ecin Bubpauus neped HavanoM 6anaHcUpoBKY yke Oblia 4OCTaTOuYHO BhICOKA.

8 Pabouue pexunmbl

3HauveHus B|/|6pau,|/||/|, niMepdaemMble B npoLecce 68ﬂaHCI/IpOBO‘-IHbIX MyCKOB, OOJTKHbI ObITb nonyveHbl
npn cCtTauMoHapHbIX N HEN3MEHHbIX PeXXUMaXx paGOTbI MaLllHbI, MOCKOJIbKY USMEeHEeHWEe SKCnnyaTaunoHHbIX Xa-
PaKTepnUCTuK (aKTI/IBHOIZ MOLLIHOCTU, pacxoda XXUAKOCTU, CAIbl TOKa, AaB1eHNAa U p,p.) crnocobHo NoBNUATL Ha
pe3ynbTaThbl |/|3mepeH|/||7|. YUTtobbI onpenenntb, HACKOJTIbKO Takoe BlinAHNE CYLWWEeCTBeHHO, peKoMeHayeTCd ne-
pen 68ﬂaHCI/IpOBKOIZ npoBeCTU npeaBapUTesibHble UCTbITAHUA. Harlpl/lmep, NyCK MallunHbl MOXKET COMPOBOX-
0aTtbCA HeCTalMOHapPHbIM TeMMnepaTypHbIM PEXUMOM, U O0JTKHO I'IpOIZTI/I onpeaerieHHoe BpeM4, npexae 4em

6yﬂ,yT OOCTUTHYTbl HOpMalibHbIS paGoqme yCcnosus, no3sondowine npoBeCTn nsmMepeHmnd BMM
i
—

MpumeyaHnune 1— ononHutenbHele UCMbITAHNS PEKOMEHIYETCS NPOBOAUTL B TEX G X HORARP T%{:
CH HEMMHEMHBIA OTKNMK Ha BHECEHHYIO KOPPEKTUPYIOLLYIO Maccy. b

MpumeudvaHne 2— Ecnu BuGpaunio N3amepsatoT NpU N3MEHSIIOLWENCA YacToTe Bp
3ynbTaT N3MEPEHUsI MOXET OKa3aTh BIUSHUE CKOPOCTb U3MEHEHUSI YacTOTbl BPALLEHUS.
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9 lNpeacTaBneHve pe3ynbTaToB

9.1 O6LwWwMune nonoxeHuaA

CopepxaHue oT4yeTa o 6anaHCUPOBKe 3aBUCUT OT KOHKPETHOM MaluuHbl. B Tabnuue 1 npueeaero obliee
PYKOBOACTBO MO COAEpKaHWo oTYeTa ANs MallH HEeKOTOPBIX KIACCOB € yKkasaHneM NyHKTOB (MOANyHKTOB) Ha-
cTosIlero pasgena, rae paccMoTpeHbl COOTBETCTBYOLME Bomnpockl. MprMepbl 0T4eTOB O GanaHcUpoBKe BeH-
TUNATOPOB W KPYMHBIX TypGoreHepaTopHbIX YCTAHOBOK NPMBEAEHbI, COOTBETCTBEHHO, B MpUokKeHUsAx B n C.

BaHOCTb TOYHOrO NpeacTaBneHus pesynbTaToB GanaHCcUpoBKN oBycroBreHa HeoBXoaAMMOCTbI0 Xpa-
HeHWs MHOPMAaLIMK O KOPPEKTUPRYIOLIMX Maccax, AoBaBneHHbIX Ha poTop. 3To ocobeHHOo cyLlecTBeHHO, Koraa
POTOPLI CHAMAT ¢ MallWHbI AN NpoBeAeHUs PEMOHTHBIX paboT, NockonbKy TpebyeTca oTnMYaTh KOPPeKTU-
pylolMe Macceel, AoGaBneHHble Ans koMneHcauun gedpekToB Banonposoaa, oT AcGaBneHHbIX npu GanaHcu-
POBKE OTAENbHBIX POTOPOB.

CoxpaHeHHble JaHHble O NpoBeAeHHoN GanaHCUPOBKE MOMOTatoT TakkKe NMOHATh, KaKon AMHAMUYECKAA
OTKMNK MOXHO OXMAaTb Ha AaHHOW MallMHe B OTBET Ha YCTAHOBKY KOPPEeKTMPYHLLMX Macc. OTo ynpolwaeT
AanbHeiwe npoleaypbl 6anaHCMPOBKUA U NMoMoraeT MAeHTUMLMPOBAaTL MecTa pacronoxeHns AedekToB
Mpy UX NOABMIEHUN.

[aHHble 0 NpoBeaeHHOM BanaHCcMpoBKe criedyeT XpaHWTb Aaxe Ang HeGoMbLUMX U OTHOCUTENbHO Aelle-
BbIX MaLUWH, YTOObI Nydllie NoHATh o6luMe npobnemMbl, OTHOCALLMECS K 3TUM MalllHaM, Ha JaHHOM MPOU3BO-
AacTee.

Tab6nunua 1—Tpeacraensemasn nicdopmauusi B oTHeTe 0 GanaHCMpPOBKe AN MaLLWH pa3HblX KIacCcoB

MpeacTaBneHve pesynsTaToB HanaHcUpoBKY
Ofwwas HononHu- padhmueckoe
MOLLHOCTb MHS,;ZPZ > MH$::;:SMH 022?1;20_ Koppekn- 3
BMOpauMmM | OT 4acToThbl
BpaLleHus
9.21 923 9.3 942 943 9441 9442
BeHTunATopbl Nnaposoro <1 + — _ + + _ _
KoTna -1 . B R R N . B
MuTaTenbHble HAacoChI <1 + — _ + + _ _
>1 + - + + + + —
SnekTpoasuratenu <1 + — _ + + _ _
> 1 + + + + + + -
[a3oBble TYpOUHBI <50 + + + + + + _
> 50 + + + + + + +
MapoBkle TypPOWHEI <50 + + + + + + _
> 50 + + + + + + +
3neKkTporeHepaTopbl <10 + + + + + + _
>10 + + + + + + +

I'Iepep, nposegeHnem 68ﬂaHCI/IpOBKI/I Ha MecCTe cneayeTt oCo3HaTb HeobxoamMmMocTb fobarneHus KOppek-
TAPYOLWNX MacC. Mo BO3MOXHOCTN B 0THETE cneayert yKasblBaTb NPUYKMHBI MOABIIEHNA aucbanaHca u I/IHd)Op-
Mauuno, Ha OCHOBE KOTOpOIz 6bINK caenaHbl BbIBOAbLI 06 3TUX npu4nHax.

9.2 BBogHasa vyacTb oT4yeTa

9.2.1 O6wWwue cBegeHUs1 0 MalluHe

JomkHbl BbITb OTpaXkeHbl Bce cBefeHns1 06 MCTOPUM aKCnyaTaunM MallvHbl, KoTopble B
CTeneHun No3BOoNAT NOMOYb NPK NpoBeaeHUM BanaHcMpoBKU. [Npn aToM ocoboe BHUMaHKe J
HNO PEXXMMOB, B KOTOPbIX AaHHas MallnHa paboTana B nocrieaHee BpeMsl, 1 NPOBeAEHHO xj;g%}q nyecko
obCcnyx1MBaHuio. | = =
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9.2.2 Uenb 6anaHcCUpOBKMU

B oTueTe gormkHa ObITb yKasaHa Lenb NpoBOAMMON 6anaHCUpoBK/ Ha mecTe. OBbIMHO OCHOBaHWEM A1
6anaHCUPOBKM CITYKUT XKeTaHNe YMEHbLUWTb BUBpaLMio 40 AOMYCTUMBIX 3HAYEHWA, 0QHAKO B OTAEMbHBIX CIy-
Yasix Lenbio MOXeT CMYXUTb YMeHbLUeHNe cobCcTBeHHO AncbanaHca.

9.2.3 OononHutenbHasa uHdopmaLua o MalluHe

B psige cnyyaeB cnefyeT NPUBOANTL CXEMY MaLUUHBI C YKa3aHUeM BCeX POTOPOB U MOMOXEHUNA ONOPHBIX
1 YNOPHbIX NOALWWMHUKOB. Ha cxeme JOMmKHbI ObITb MOKasaHbl MecTa YCTaHOBKW A4aT4yMkoB BUBpauun, pacno-
NOXeHne N opueHTauMa gatduka dasel. Ha Buge ¢ Topua Bana Jo/mkHO OblTb yka3aHo HampaBfieHue ero
BpalleHus.

Ecnuv KOHCTpyKUMS MalnHbl UMeeT 0COBEHHOCTU, BNUSIIOLLNE Ha ee YPaBHOBELLIEHHOCTb, MHopMaLMs O
HUX Takke AOIKHa ObITb NpUBeAeHa.

9.3 CpepcTBa naMmepeHun Bubpauum

MpuBoAAT cBefeHust 06 0bopyaoBaHWMM, UCNONbL3YyeMoM ANsl n3MepeHnia Bubpauun. Mpu onncaHum gart-
4YMKOB BMOpaL MK ykasbiBalOT UX BUA, MOAESb, 3aBoACKON HoMep, koadduumeHT npeobpas3oBanus, 4aTty no-
BEpPKU, MECTO YCTAHOBKU U OPUEHTAaLMUIO OCU YYBCTBUTEMNBHOCTU.

9.4 PesynbTathbl

9.4.1 EAMHNUbLI N3MepeHUn

Bce 3HaveHus BenMYMH JOMKHBI BbITb MpeAcTaBeHbl ¢ ykasaHuem equHuL, N3MepeHnin, HanpumMep:

- pasMax rnepemeLleHni: MKM;

- cpedHekBagpaTUYHOE 3HAYEeHNE CKOPOCTU: MMm/C;

- KOppeKTupyoLwasa macca: r(kr);

- paguyc yCTaHOBKU KOPPEKTUPYIOLLEN Maccehl: MM (M).

9.4.2 KoppeKkTupymwliue Macchbl
MpunBoOAT NONHOE ONUCaHWNE AN KaXKA0W KOPPEKTUPYIoLLen Macchl, BKNoYas:
nonoxeHwe BAOMNb OCU Bana,
pagnyc ycTaHOBKU;
3HaJeHWe Macchl;
YrnoBoe NoroXeHne 0THOCUTENBHO ONOPHOro 3HavYeHus gasbl.

31K ceegeHust MoryT ObiTe NpyuBeaeHsl G0 B rpacdmnyeckoi, nNMbo B TabnmdHon opme. JaHHble 4ns
OKOHYaTENMbHOTo pacrnpefeneHnst KOpPPeKTUPYIOWMX Macc NpuBoasiT obsasaTtensHo. OgHako B crny4asx, korga
npolenypa 6anaHcMpoBKN BKtoYana B cebsi HeCKObKO MPOBHEIX MYCKOB, MO COMMacoBaHWUI0 MeXdy 3akazdu-
KOM W UCNONHUTENeM MOryT ObITb NpeAcTaBneHbl AaHHbIe Afst KaXaoro nycka.

YKasblBaloT Takke NonoXkuntensHoe HarnpasleHne N3MeHeHUs yrina yCTaHOBKU KOPPEKTUPYOLLMX Macc.

9.4.3 MpencTaBneHue AaHHbIX B TabNUYHOM Buae

Pe3ynbTaThl nsMepeHuin BUOpaLMm 415 Ha4ansHOro 1 3akmovMTENIbHOMO MYCKOB (a Takke, BO3MOXKHO,
OPYrux MycKoB) NpedcTaBnsioT B TabnuyHon doopme. MpuBoaaT pesynbTaTthl U3MepeHuia BUBpaLMm B LUMPOKON
nonoce 4actoT (CpeHeKkBaapaTUYHOE 3HAYEeHWe), a Takke cpeHeKBaapaTUIHOro 3Ha4YeHns U asbl COCTaB-
nsiowen 06opoTHOM YacToThl ANsl BCEX TOMEK U3MEPEHUWIA, NSt HOPMaIllbHOW YacToThl BPaLeHUs U sl BCcex
OPYrnX 4acToT BpalleHusl, Ha KOTopbIX Obln nNpoeedeHbl M3MepeHUs (0BbIMHO 3TO 4acToThl PE30HaHCOoB).
Ecnu B npouecce 6anaHCcMpoBKY BbINO COBEPLUEHO HECKOSTLKO MPOBHLIX MYCKOB, MO COrfacoBaHWio Mexay 3a-
KasuMkoM W MCMONHUTENeM MoryT OblTb MNpeAcTaBfeHbl pesynbTaThl M3MepeHuin BubpauuM BMecTe C
onncaHMeM UCNoNb3oBaHHbBIX NPOBHLIX MACC ANA KaXKA0ro Takoro nycka.

YKasblBaloT Takke NonoXkuntensHoe HarnpasleHne N3MeHeHUs yrina yCTaHOBKU KOPPEKTUPYOLLMX Macc.

9.4.4 MpepcTtaBneHue AaHHbIX B rpaduyeckomM Buge

9.4.4.1 BekTtop BMbpaLum

B gononHeHue Kk TabnunyHon chopme nNpefcTaBneHns AaHHbIX A58 KKO0W TOUKA U3MEPEHUI N AN KaK-
40ro nycka MoxeT ObiTb NpuBedeH rpacduk B MOMSPHBIX KOOpAMHATaX, NoKasbiBaOLMA N3MeHeHNe BeKTopa
BMBpauun. Ecniv B npoLecce 6anaHCUPOBKN COBEpPLUAIOT HECKOBbKO MYCKOB, 3TU rpaddvki MOoryT BbITb MOCTPO-
eHbl nocnegoBaTensHO OT Nycka K nycky. [ns MallnH ¢ NOCTOAHHOM YacTOTON BpalleHUs poTtopa rpaduk cTpo-
AT 4ns BMbpaunmn Npy HopmansHon pabodeit YacToTe BpaweHns. Ecrniv noMnmo sToro nHtep CApETIeRaBNAoT

appmLmMeHTOB BNUSIHUS.
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9.4.4.2 3aBucMMOCTb BUGpaLUM OT YacToThl BpalleHust

Mo BO3MOXHOCTW CTPOSAT rpachuki Anst BekTopa BubpaLumn Ha o6opoTHOM YacToTe 4o W nocre nposeje-
HWst GanaHCUPOBKM 4151 pasHbIX TOYEK U3MEPEHUIA Ha pa3HbIX pabounx pexumax: npu pasroHe, paboTte nog Ha-
rpyskoi, paboTe B cTauuoHapHoM pexume, Bbibere. OObIMHO AOMOMHUTENBHO YKa3biBaOT TaKKe 3HayYeHue
BMGpaLn B LUIMPOKOW NOI0Ce YacToT, YToDbI MOATBEPANTL, YTO CHIDKEHWE YPOBHS COCTaBsowen Ha 06opoT-
HOW YacToTe 4OCTaTOUHO OIS MPUBEAEHNUS LUMPOKOMOOCHOW BUBpaunmn K 4OMYCTUMOMY YPOBHIO.

9.5 TekcTtoBas uHcgpopmauua

9.5.1 O6wue nonoxeHnA

OnucaTenbHas cocTaBnsiiowas oTyeTa omKHa BblTb MUHUMANbHON, HO AOCTaTOYHOW NS MOHUMaHWA
NpvBEeAEHHbIX B HEM JaHHbIX.

9.5.2 AHanu3s

OTy yacTb oT4eTa NPMBOAAT ANst 0O bACHEHWS NocneAoBaTEeNbHOCTM LWAroB Npoueaypbl 6anaHcpoBKU 1
BblaeneHust Haubornee BaXKHBIX MOMEHTOB, UMEBLUMX MEeCTO B Xoe MPobHbIX MyCcKOB.

9.5.3 3aknoyeHue

B aTy yacTb oT4eTa BKNOYaloT Haubonee cyllecTBeHHbIE pesyrbTaThl NPoBeAeHHON 6anaHCUPOBKA 1
CpaBHUBAIOT NOSTyYEHHbIE 3HAYEHUST C KPUTEPUSAMU MPUEMKN.

9.5.4 PekomeHpauuu

MpurBOAAT BCe pekoMeHAauun, KoTopble MOryT ObiTb credcTBMEM BanaHCUPOBKA.

.

-‘-‘-‘"“.
. ,/{;gcﬂnm




rocT P UCO 20806—2007

MpunoxeHne A
(o6s3aTenbHoOe)

Mepbl 6e3zonacHocTU npu npoBegeHnn GanaHCI/IpOBKI/I Ha MecCcTe ANA MallnH pa3HbIX KiaccoB

Mepbl 6e30MacHOCTH, KOTOpLIE CrieayeT NPMHUMaTbL NpY NpoBeaeHun 6anaHCUPOBKM HA MECTe, BO MHOTOM 3aBUCAT

OT KOHKPETHOW MallLWHbI, 0gHaKo psig TpeboBaHmin 6e3onacHOCTU MMeeT O6LWMIA XxapaKTep AA MallvH WWPOKOTo Kracca.
HekoTopble 13 Takmx TpeboBaHWiA Anst psga KNnacCcoB MalLWH NpuBeaeHbl B Tabnuue A.1.

Ta6nunua A.1— Mepbl bezonacHOCTM ANst MalIWH HEKOTOPLIX KNaccoB

Knacc malumH

Mpumep MaLLuHBI
aHHoro knacca

Mepul 6e3onacHocTu

Typ6uHbI

MapoBas unu razoeas
TypOuHa

Mepen ocTaHOBKOW TypOWHBI Ans A0GaBNeHWs KOPPEKTUPYIOLLMX
Macc Unm HaHeCeHWs (Hha3oBON METKU cnedyeT yoeauTbesl, UTo NPUHATHI
Mepbl Mo npegoTepaleHmnio narmba eana. OBbIMHO AN 3TOro Bany no-
3BOJSIIOT HEKOTOPOE BpeMs BpalaTbCs Arsl MOCTENEHHOIO BblpaBHUBA-
HUA TEMNepaTypsl.

Cpok akcnnyaTaumMm potopa MOXeT YMEHbLaTbCA C YBEMUYEHUEM
yMcna nyckoB MalmnHbl. OTO HEOBXOAMMO YUMTLIBaTbL NPU ONpeaeneHnm
cTpaTervn GanaHCcUpPOBKW Ha MecTe

OnekTpogeura-
Tenm

[Buratenb Ans BbICO-
KOMPOU3BOAUTENBHOMO
BEHTUIIATOpA

HekoTopble SNekTpoaBMraTeny UMeT orpaHMYeHne Ha JonycTumMoe
4MCIO NYCKOB B Yac.

Habop ckopocTun anekTpoaeurateniemM oT HyNeBoro 4o MakcumarbHo-
ro 3HauYeHnst MOXeT BbITb HEKOHTPONMpPYeMbIM. Mo3ToMy NpobGHbLIe mac-
cbl crieayeT BbIbUpaTb TakMx pa3mMepoB, YTOOLI OHWM HE MOFMU BbI3BaTh
NMoBpeXaeHNe MallMHbl Aaxe B Cryvae yCTaHOBKW MX B HEMPaBUIIbHOM
MonoXeHnn

Hacochl

MuTaTenbHbIi Hacoc
napoBoro Kotna

[Onsa GeazonacHoW paboTbl HEKOTOPLIX HACOCOB HEOOX0AMMO, YTOObI
OHW MOCTOSIHHO GbINK 3anonHeHbl XUAKOCTLI0. ITo TpeboBaHue cnegyeT
cobntogaTtb U Npy BbiNonHeHWn 6anaHCUPOBKK Ha MecTe

HUEM ¥ NMPUBOAOM OT Na-
pPOBOI UNU rasoBon Typ-
OVHbI

KpynHele BeH- Bbicokonponsesoam- MoTok, co3gaBaeMblil BEHTUNSATOPOM B npouecce GanaHCUpOBKM,
TUNATOPSI TeNbHbIN  MPUTOYHO-BbI- | JOMDKEH OCTaBaTbCsl MPaBUIbHO pacnpeferneHHbiM. Hanpumep, ecnu
TSKHOW BEHTUNSITOP Ansi npoBeaeHust 6anaHCcUpPOBKU HEOBGXOAUMO NEPEKPLITH 3aCIOHKY BEH-
TUNATOPA, TO 9TO MOXET NPMBECTU K CPbIBY NOTOKA.
»Knpgkoctu, nogaBaemble BEHTUNATOPOM B npolecce paboTsl, MOryT
ObITb rOpsAHYMMY UK CoAepXKaTb BpeAHble BELWECTBa, NO3TOMY criegyeT
UCKITIOYNTB JOCTYIN NepcoHana K BEHTUNATOPY (HanpyumMep, 4ns yCTaHOB-
KM KOPPEKTMPYIOLMX MACC) A0 TeX Nop, Noka ycnoems paboTbl He CTaHyT
6e3onacHbIMK
OnekTporeHe- OnekTporeHepaTop ¢ Insi reHepaTopoB crpaBeAnMBO BCE, YKasaHHOE Bhille Ansi TYypOuH.
partopsl BOZAOPOAHbLIM  OXNaxae- Onsi obrneryeHns 4ocTyna K BHYTPEHHUM MNITOCKOCTSIM KOPPEKLIMK MO-

XKeT noTpeboBaThCA 3amMeHa BoAopoaa o06bluHbIM Bo3gyxom. OgHako anst
GONbWMHCTBA MEHEPATOPOB CYLLECTBYIOT OrpaHWYeHusl Ha MpOOOIKU-
TEMNbHOCTb MyCcKa M MakCUMarnbHyo YacToTy BpaleHusi npu paboTe B BO3-
AYWHOV cpede Aaxe B OTCYTCTBME HAMPSHKEHUS U Harpy3kn. 3Ty orpaHu-
YeHWs1 OIMKHbLI ObITb COGNI0AEHb! B Npouecce GanaHCUpPOBKU.

Heobxoammo y6eautbesi, 4TO cMcTeMa rmapoynioTHeHNst oGecneynT
Heobxoa¥Moe KauyeCcTBO CMasku YNnoTHeHUs Npu paboTe B BO3AYLLIHOM
cpene.

Insa obneryeHust 4OCTyNa K BHYTPEHHUM MIIOCKOCTAM KOPPeKLUMU MO-
XKeT NoTpeboBaThCs AEMOHTaX HEKOTOPLIX BHYTPEHHUX NIAacTUH OXNax-
aenus. Mpy 9ToM cnegyeT y6eauTbesl, UTO AEMOHTaX He NPUBEZET K CY-
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MpunoxeHne B
(cnpaBo4Hoe)

I'Ipvlmep oT4yeTa o 6anchupOBKe BeHTUNATOpPa NapoBoro KotTna MOWHOCTLIKO MeHee 1 MBT

OTyeT Ne

Darta:
ns nepegaun:

MoarotoBun:
Mpoeepwn:
O6GbeKT: XXX 3nekTpoctaHuusi, 6rok 2
BeHTUNsITOp NogayYum NepBUYHOIo Bo3ayxa B KoTrnoarperar
2A PA
banaHcnpoeka Ha mecTe, 11 aHBaps 2002 r.
3akntoueHne:

MpoBeaeHHasi banaHcupoBka BeHTUNsATopa 2A PA No3Bonuna CHU3uTb YPoOBEHb BUGpaLIMKN 40 YPOBHSI, COOTBETCTBYHO-
wero 3oHe B no MCO 10816-3, rpynna 3 gnst MalwmH Ha XeCTKOM OCHOBaHUU

Konus:
Homep 3aganus:

Yuncno ctpanuu; 4

Yucno tabnuu; 1

Yumcno pucyHkoB: 2

O6wue cBegeHNsA 0 MalLUHe

Ha BeHTUnsiTope 2A PA nmena mMecTo 3p03us KPOMOK MOMAToK, YTO MPUBENO K MONagaHuio 4acTul M3HOCA BHYTPb
BeHTUNsITopa. O4ncTKa BEHTUNSITOPA U BOCCTAHOBIEHUE hOpMbl KPOMOK NMPYBENM K NosiBrieHnto aucbanaxca.
Llenb 6anaHcupoBKu

YMeHbLWMTL BUBpaLMio Ha onopax BEHTUNATOPa A0 3HaYEHUIA, NPU KOTOPbIX BO3MOXHA 4ONTOBPEMEHHas HENpPepbIB-
Has paboTa MaluHbI.

O6opynoBaHue

EaﬂaHCVIpOBKa BbIMNONHEHa C NPpUMEeHEeHNEM NopTaTUBHOIO 6aﬂaHCVIpOBO‘-IHOFO KOMMIeKTa ¢ O gHnM AaT4ynKOM BUO-
paunn, noovepeaHo yCTaHaBNnMBaeMblM B pasHble NMONoXXeHnd Ha MalnHe.

HOatynkn Bn6pauumn

3aBopackon KoachdpuumeHt Oara HanpagneHue ocu
MarotoBuTens Mopenb MecTtononoxeHue
HoMep npeobpasoBaHus noBepku YYBCTBUTENBHOCTH
HOatyunkn cpasbl
MarotoBuTens Mopens 3asoackon Homep MecTtononoxeHue OpueHTauus

Mpunbop ana 6anaHcMpoBKK

MarotoBuTens Mopenb 3aBoackon Homep
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Pe3synbTaTbl M3MepeHUn cpegHeKBagpaTUYHbIX 3Ha4YeHUN (C.K.3.) n cdasbl BUBpauum npu 6anaHcupoBke
BeHTUNATOpa 2A PA

Koppexktun-
Onopa co cTopoHbl cBOGOAHOIO KoHLA Onopa co cTopoHbl NprBoaa pytowwas
macca
BeptukansHoe [opusoHTansHoe BeptukansHoe [opusoHTansHoe
HanpasrneHue HanpasneHue HanpasneHue HanpasneHwe Macca 8
CxropocTb,
Hata Bpems M LeHTpe,
- - - _ pagnyc
Wypoko MepBas Wypoko MepBas Wypoxo MepBas Wypoxo MepBas 07m
nornoc- nornoc- nornoc- nornoc- '
rapMoHwKa rapMoHuka rapMoHuka rapMoHwKa

Hasi Hasi Hasi Hasi

C.K3., | cKk3., c.K.3., | cKk.3., cK3., | cka, cK3., |cKka3,

MM/C MM/C thasa MM/C MM/C thasa MM/C MM/C thaza MM/C MM/C thasa | kr | yron
01.10.2002| 20:05 600 13,5 13,3 8° 8,9 8,7 |264°| 12,9 12,6 9° 8,1 79 |264° | — | —
01.10.2002]| 21:50 600 9,3 9,2 |343° 7,2 7,0 [236° 9,1 9,0 | 340° 6,3 6,1 | 235°| 3 |220°
01.10.2002| 23:30 600 24 2,3 7° 1,8 1,6 |265° 1,7 1,6 11° 1,0 0,9 |262°| 5 |180°

Jatunk asbl UMeeT Ty e OpUEHTALMIO, YTO U AaTUUK M3MEPEHUS BUGPALMU B FOPUSOHTANIBHOM HaNpPaBneHuH.

260 270 280

250

Co cTopoHbl CBOGOAHOrO KOHLA

Co CTOpOHbLI NpuBoaa

— BepTUKaNbHOE HanpaBneHue; ———- - [OPWU3OHTANILHOE HampaBreHue;
® HanpaBneHue BpaLLeHusT; ° LKana u3MepeHus (asbl

MakcrmanbHoe cpeaHeKkBagpaTnyiHoe 3HaqveHne Bubpauum no wkane — 15 mm/c.
BekTopamu nokasaHo nocnegoBaTteribHoe u3aMeHeHne BUGpaLmm OT Ha4arnbHOIo 40 3aK/I0HUTENBHOIO MYCKOB.
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Mpunoxenne C
(cnpaBo4Hoe)

Mpumep oTyeTa 0 GanaHcUpoBKe KPYNHON TYpOGoreHepaTopHON YCTaHOBKU
MoOLLHOCTLIO 6onee 50 MBT

OTyeT Ne

Darta:
ns nepegaun:

MoarotoBun:

Mpoeepwn:

O6GbeKT: XXX 3nekTpocTaHumsi, 6rok 2
Typ6oreHepatop
BanaHcnpoBka Ha MecTe Nnocrne NPUeMKN U3 PEMOHTA,
11 ssHBaps 2002 r.

3akntoveHwve:

MpoBeaeHHasi banaHcUpOBKa MO3BONWIIa CHU3UTL YPOBEHb BUOPaLIMKM Ha NOALLMUIHUKOBBIX ONopax POTOPOB HU3KOTO
JaBrneHus 4o ypOBHsi, COOTBETCTBYoLWero 3oHe B no MCO 10816-2

Konus:
Homep 3aganus:

Yucno ctpaHuu; 6

Yucno tabnuu; 1

Yumcno pucyHkoB: 3

O6wue cBegeHNsA 0 MalLUHe

TypboreHepaTtop BTOporo 6roka BO3BpalleH Ha 3reKTPOCTaHLUMIC M3 KanuTanbHoro pemoHTa. Bo Bpemsi pemoHTa
paboTanv nonaTku NocnegHux cTyneHer potopoe. [ocne 3Toro NnpoBeaeHa HU3KoYaCTOTHas GanaHcpoBKka poTOPOB. Tem
He MeHee, Ha NOoAWMUIMHUKOBLIX OMopax poTOPOB HWM3KOTO AaBreHnst Habnwoganack NopbllwWeHHas BuGpauus. Takas cutya-
UMs XapaKkTepHa Arsi MaluH JaHHOTOo Kracca M 0BblYHO CBSi3aHa C HECOOCHOCTBI KpenneHus 6e30MnopHOro NpoMeskyTou-
HOro Bana, CoOeAMHSAIOWEro ABa poTopa HU3KOro gaBreHusl. banaHcupoBka Ha MecTe NpoBeAeHa B Lensix KOMheHcauum
OLIMBOK MOHTaXa.

Llenb 6anaHcupoBKu

YMeHbLWUTEL BUOpaunio Ha onopax 40 3Ha4YeHWUi, NpU KOTOPLIX BO3MOXHA AONTOBPEMEHHas! HernpepbiBHasi paboTa
MaLLUHbI HA HOMUHaNbHOW paboyelt YacToTe BpalleHust. [pu NPOXoXAeHNM poTopa Yepe3 pe3oHaHC BUbpaLuus Takke Jor-
XHa O0CTaBaTbCs B AOMYCTUMbIX Npeaenax.

HdononHutenbHasa nHdopmaumna o MallnHe

Typ6oarperat mowHocTete 350 MBT 1 HOMUHanbHOM YacToTol BpaweHns 3000 mub~! cocTonT 13 TypOVHbI BbICOKO-
ro gasnenus (B), TypbuHbl npomexyTouHoro aaenenust (M) v aByx TypbuH Hmu3koro gasnenns (HO), coegMHEHHbIX C re-
HepaTopoM C BOAOPOAHBIM OXnaxdeHuem u Bo3byautenem. Nocne BO3BpaleHUs M3 KanUTanbHOro pemoHTa 6bina
NPOKOHTPONMPOBaHa BMOpaLusi cneayrowmx noaWLnnHKOB:

Homep noaluuvnHuka MecTto Ha maluuHe
4 3agHuii nogwunHvk Typbunbl M
5 MepegHuii nogwmnHmk 1-i TypouHel H,
6 3agHuii nogwmnHvk 1-i TypouHel HA, e
7 Mepeanuii noAWMNHKUK 2-1 TypOouHbl HO //,_,-—- ~
peaq lal yp / _&* ﬁﬂHNme:\\\
8 3agHuii nogwunHvk 2-i TypomHel H, FE )‘/‘H—“\f"\ L
9 MepenHwii NOALIMMHWK reHepaTopa f’_.' & s
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O6opynoBaHue

CHsTVe, aHanma n 3anuck curHana Bubpauum npoBeaeHbl C NOMOoLLbLe cOopLLMKa AaHHbIX C NEPEHOCHBIM AaTHYUKOM
CKOpPOCTU. 3TO NO3BOJIANO KaK NPOBOANTL aHanu3 Bubpauun B peanbHOM Maclutabe BpeMeHU (BKIouas noryyYeHne cpej-
HEKBaZpaTMYHOIO 3HAYEHWsI CKOPOCTU B LUMPOKOW MOSOCE YacToT, a TaKKe CpeaHEeKBaapaTUHHOIO 3Ha4YeHns 1 gasbl BUO-
paumun Ha 060POTHOW YacToTe), TaK U COXPaHsiTb AaHHble A5 nocrneaytouwen o6paboTku.

HanHble 0 hase nonyuyeHbl ¢ NOMOLLBIO gaTHuka hasbl, NOCTOSIHHO YCTAaHOBIEHHOrO Ha BO30yauTene B ropuaoH-
TarnbHOM HanpasneHn crpaea (Co CTOPOHbI CTYMEHWU BLICOKOrO AaBnenust). HanpaeneHue BpaleHus (C TOW e CTopo-
Hbl) — NPOTUB YaCOBOW CTPEIKN.

Ananusatop: Mogens: 3aBoackon Homep: [aTa noBepku:
HOatynkn Bn6pauumn

Kawan | aroromnrens | Moeni | 22Cieo | oo | nomopcn | oo | yscramteneaoom
1 4 BepTukanbHoe
2 4 ["opusoHTanbHoe
3 5 BepTukanbHoe
4 5 ["opusoHTanbHoe
5 6 BepTukanbHoe
6 6 ["opusoHTanbHoe
7 7 BepTukanbHoe
8 7 ["opusoHTanbHoe

8 BepTukanbHoe
10 8 ["opusoHTanbHoe
11 9 BepTukanbHoe
12 9 ["opusoHTanbHoe

MecTo ycTaHOBKM AaTunka BMOpaLMKU ¢ OCbio YYBCTBUTENBHOCTM B FOPU3OHTANbHOM HanpaeBneHum — crnpaea (co
CTOPOHbI CTYMEHMW BbICOKOIO AaBMeHns1) BONMan ropu3oHTanbHOro pasbemMa; AaTtimk a3kl OpUEeHTUPOBAH B TOM Xe Ha-
npaeneHun. MecTo yCTaHOBKM gaTymka BUOpaUmmM ¢ OCbHo YyBCTBUTENBHOCTW B BEPTUKAINIBHOM HaNpaBieHUn — BEPXHSIS
YacTb KPbILLKM NOAWUMHMKA.

hOatymnkn casbl

MarotoBuTens Mopens | 3aBoackou Homep MecTtononoxeHue OpueHTauus

Okorno nogwmnHuka 4 ["opu3oHTanbHas

PesynbTatbi”

KoppekTupyrowmne maccbl

OkoH4yaTenbHbIe 3HAa4YEeHUS 1 MONMOXEHWsI KoppekTupytowmx macc: 0,6 kr Ha pagnyce 300 MM okono noawunHuka 6 co
CTOPOHbI MPOMEXYTOYHOIO Bana u 2 kr Ha paguyce 300 mm okorno nogwmnHuka 7; o6a nog yrnom 00 oTHocnTensHO aso-
BOW MeTKU. [pyrux KoppeKkTUpyoLmx Mace (pe3ynbTaToB npeasiaylumx 6anaHcMpoBoOK) Ha pOTOpE HeT.

#""".;"T-""":::
I,/{;gcz-mm \\j\
1) B gaHHOM NPUNOXEHUM NPUBEAEH TOMBKO NPUMEP TOrO, B KAKOM BUAe MOTyT BbITb Npep, ﬁw e
—

naHcupoBku. B peanbHoM oT4eTe gomxHa GbiTh NPeAcTaBreHa nonHas CBoAKa pe3yrnbTaToB Eﬁ f
KW. .
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MpeacTaBneHne faHHbIX B TabnnyHon copme

Bubpauus Ha nogwmnHuke 7
BepTtukansHas [opusoHTanebHas
YacToTta
Oara Bpems Myck Bpameﬂm, LLnpoko- LLnpoko-
MUH MepBas rapmoHuka MepBas rapmoHuka
nonocHas nonocHas
c.K3., c.K3., c.K3., c.K3.,
MM/C MM/C ¢aza MM/C MM/C asza
01.10.2002 20:05 | HavanbHbin 3000 14,0 18,7 310°
01.10.2002 08:50 | 3akno4nTenbHbIn 3000 3,7 3,3 302°

U3meHeHne BekTOpa BMGpauumn

— = BepTUKanbHOe HanpaBMeHue, NOAWMUIHUK 7; * HanpaRMeHUe BpaLleHns; ° Likana namepeHus asbl

MakcumanbeHoe cpeaHekBagpaTuyHoe 3HaveHne Bubpauum no wkane — 15 mm/c.

3aBMCUMOCTb BUOpaLMmM OT YacTOTbl BpaLLeHUA

Ha rpadmkax nokasaHo nameHeHve BUGpaLum (CpeaHeKBaapaTNyIHOro 3Ha4YeHUs COCTaBnsoLer 060poTHON YacTo-
Tbl 1 ee ha3bl) B BEPTUKANbHOM HaNPaBMeHnn Ha NoaWwmnnHuKe 7 B npoLecce Bbibera MaiumHb! .

.
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Y
16—

14—
12—

10—

X —vacrtoTa, Ny, Y — cpegHeksagpatuyHoe 3HaveHue, Mm/c;
——— 10 6anaHCcUpOBKY; nocne 6anaHcUpoBKu

170°-]
120°-]
70°—
20°—
-30° N <
-80°— v 7/

-130° S

-180° | | | T I |

X —uyvacrtoTa, Ny, Y — dasa;
——— 10 6anaHcupoBKY; nocne 6anaHcMpoBKK

AHanus

OcHoBHasi npobnema Ans 4aHHON MallMHbI 3akIiovanachk B BbICOKON BUDpaumm B npouecce Bbibera B 06nacTsix vac-
TOT 1200 MuH™" (20 L) 1 2880 muH~" (48 'wy). Mocne NpoBeaeHHOM GanaHCUPOBKN Ha MeCTe yAarnoch YMEHbLUUTbL BUGpa-
LMIO KaK Ha YKa3aHHbIX 4YacToTax, TaK M HA HOMMHAarNbHOW YacToTe BpauweHus potopa 3000 MUH " (50 'y).
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CBefieHNA 0 COOTBETCTBMM HaLMOHalNbHbIX cTaHaapToB Poccunckon ®egepauum
CCbINOYHBLIM MEXAYHapoAHbLIM cTaHOapTaMm

Ta6nwuuya DA

0O603HavYeHne U HAUMEHOBaHNE MEXAyHAPOAHOro CreneHb O6o3HaveHne U HaMMeHOBaHUEe HaLMOHAaNBbHOTO
cTaHaapTa COOTBETCTBUA CTaHgapTa

MCO 1925:2001 NEQ FOCT 19534—74
«Bunbpaums. BanaHcnpoeka. TepMuHbl M onpegene- «banancupoBka Bpalwatowmxcs Ten. TEPMUHbLI»
HUS»

MCO 1940-1:2003 IDT FOCT NCO 1940-1—2007
«Bunbpaums. TpeboBaHus k kauecTBy GanaHCcUpoB- «Bubpauus. TpeboBaHus k kauecTBy GanaHCcUpoB-
KM XecTkmx potopoB. Yactb 1. OnpegenexHne go- KW XecTkux poTopoB. Yactb 1. OnpegenexHne go-
nycrumoro gucbanaHcay nyctumoro ancbanaHcay

NCO 1940-2:1997 IDT FOCT NCO 1940-2—99
«Bunbpaums. TpeboBaHus k kauecTBy GanaHCcUpoB- «Bubpauus. TpeboBaHus k kauecTBy GanaHCcUpoB-
KM XeCTKMX poTopoB. YacTb 2. [NorpewHocTtn onpe- KW XECTKMX pOTOpPOB. YacTb 2. Y4eT NnorpeHocTemn
aeneHust gucbanaHca» OLeHKM ocTaTouHOro ancbanaHcar

MCO 2041:1990 NEQ FOCT 24346—80
«Bnbpaums n ygap. TepMUHbI 1 onpeaeneHunsi» «Bubpauusi. TepMuHbI 1 onpeaeneHnsi»

NCO 2954:1975 IDT FOCT NCO 2954—97
«Brbpaums mMalumH ¢ BO3BpaTHO-NOCTynaTerbHbIM «Bubpauns mawvH ¢ BO3BpaTHO-NOCTYNaTerbHbIM
W BpalLaTenbHbIM ABUXeHUeM. TpeboBaHus k cpea- 1 BpallaTerbHbIM ABUXeHUeM. TpeboBaHus k cpea-
CTBaM M3MepEHWI Ansi OLEeHKM BUBPaLNOHHOIO Co- CTBam U3MEPEHNINY
CTOSIHUSI MaLLUH»

NCO 7919-1:1996 IDT FOCT NCO 7919-1—2002
«Bnbpaums mawmH 6e3 BO3BpaTHO-MOCTyNaTerb- «Bubpauunsi. KoHTporb COCTOSIHWMST MaliuMH Mo pe-
HOro ABwxeHusi. MiamepeHns Ha BpalLaloWwmuxcsl Ba- 3ynbTaTtaMm M3MepeHui BnGpauum Ha HeBpallato-
nax u KpuUTepuM OLEHKM CcOoCTOosHMs. Yactb 1. wmxcsa Banax. O6wme TpeboBaHUs»
O6uwee pykoBOACTBOY

NCO 7919-2:2001 NEQ FOCT 27165—97
«Bunbpaums. OueHka cocTosHMS MalnH No U3Mepe- «Arperatbl NapoTypOuHHbIe cTaumoHapHble. Hop-
HUSIM BUOpaummn Ha Bpallatolmxcs Banax. Yactb 2. Mbl BUOpaL M Banonpoeoaos 1 obwme TpeboBaHusi
KpynHble cTaunoHapHble NapoBble TypPOUHbI U reHe- K MPOBEAEHUIO U3MEPEHUIN»
paTopbl MOWHOCTbIO CBbiwe 50 MBT 1 HOMMHanNb-
Hom ckopocTbio 1500, 1800, 3000 n 3600 MUH " »

NCO 7919-3:1996 IDT FOCT NCO 7919-3—2002
«Bnbpaums mawmH 6e3 BO3BpaTHO-MOCTyNaTerb- «Bubpauunsi. KoHTporb COCTOSIHWMST MaliuMH Mo pe-
HOro ABwxeHusi. MiamepeHns Ha BpalLaloWwmuxcsl Ba- 3ynbTaTtam uaMepeHuii Bubpaumm Ha BpalLaroLwmx-
nax n KpuTepum oLeHkn coctosiHus. Yacte 3. Npo- ca Banax. NpombIWNeHHble MalWHHbIE KOMMIEK-
MbILLSTEHHbIE MALLWHHBLIE KOMIIEKCbI» Cbl»

NCO 7919-4:1996 IDT FOCT NCO 7919-4—2002
«Bnbpaums mawmH 6e3 BO3BpaTHO-MOCTyNaTerb- «Bubpauunsi. KoHTporb COCTOSIHWMST MaliuMH Mo pe-
HOro ABwxeHusi. MiamepeHns Ha BpalLaloWwmuxcsl Ba- 3ynbTaTtam uaMepeHuii Bubpaumm Ha BpalLaroLwmx-
nax v KpuTepum oLeHkn coctosiHus. YacTe 4. [aso- csi Banax. [a3oTypOuHHbIE arperatbl»
TypOVHHbIE arperaTtbl»

NCO 7919-5:2005 — *
«BuBpaums MawwH Ge3 BO3BPATHO-NOCTYNaTeNb- ﬂx
HOro ABwxeHusi. MiamepeHns Ha BpalLaloWwmuxcsl Ba- ./;ECH"D*'G,
nax u KpuTepuu OLeHKM cocTosHusl. Yactb 5. ézi‘?f P
Arperartbl TMapoO3NeKTPOCTaHUMM N HACOCHbIX CTaH-
umny
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OkonyaHue mabnuus! D.1

0603HavYeHne 1 HaMMEHOBaHNe MEeXAyHapOaHOro CreneHb O6o3Ha4eHne 1 HaMMeHOBaHWe HaLWOHANbHOIO
CTaHgapTa COOTBETCTBUA CTaHgapTa
MCO 10814:1996 MOD FOCT 31186—2002 (MCO 10814:1996)
«Bubpauns. [MoaBepXeHHOCTb W YyBCTBUTEIb- «Bnbpaumnsn. [MogBepXEeHHOCTb W YYyBCTBUTENb-
HOCTb MallUVH K gucbanaHcy» HOCTb MalWH kK gucbanaHcy»
MCO 10816-1:1995 IDT FOCT NCO 10816-1—97
«Bubpaums. OueHka cCOCTOSHMS MaLLWH MO namepe- «Bubpaums. KoHTponb COCTOSIHMSA MalLWH No pe-
HUsSIM BUOpauuM Ha HEBPALLAIOWUXCH YacTsX. 3ynbTataMm mamepeHvin Bubpaumm Ha HeBpaliato-
YacTb 1. Ob6luee pykoBOACTBOY wmxes vacTsix. Yacte 1. Obwue TpeboBaHUsA»
MCO 10816-2:2001 NEQ FOCT 25364—97
«Bubpaums. OueHka cCOCTOSHMS MaLLWH MO namepe- «ArperaTbl napoTypOVHHblE cTauuoHapHble. Hop-
HUAM BMOpauMM Ha HEeBpaLLaloLMXCA 4YacTsX. Mbl BUOpauum onop BanonpoBoAoB u o6wme Tpebo-
YacTb 2. KpynHble crauuoHapHble NapoBbie Typou- BaHWS K NPOBEAEHNIO N3MEPEHUN»
Hbl ¥ FeHepaTopbl MOLHOCTLIO cBbiwe 50 MBT u Ho-
MMHanbHOM ckopocTbio 1500, 1800, 3000 wu
3600 muH'»
MCO 10816-3:1998 IDT FOCT NCO 10816-3—2002
«Bubpaums. OueHka cCOCTOSHMS MaLLWH MO namepe- «Bubpaums. KoHTponb COCTOSIHMSA MalLWH No pe-
HUsSIM BUOpauuM Ha HEBPALLAIOWUXCH YacTsX. 3ynbTataMm mamepeHvin Bubpaumm Ha HeBpallato-
Yactb 3. [NpoMbIWNEHHbIE MaLIMHBI HOMWHANBHON wmxcs vactax. Yacte 3. [pOMbILNEHHbIE MaLLMHbI
MOLLHOCTbIO Gonee 15 kBT 1 HOMMHaNbBHOW CKOpPOC- HOMMWHAaNbHOW MOLWHOCTbIO Gornee 15 KBT 1 HoMmuK-
Teto oT 120 go 15000 M~ Ha mecTe aKcnnyara- HanbHoOW ckopocTbio oT 120 go 15000 MuH""»
Luum»
MCO 10816-4:1998 IDT FOCT NCO 10816-4—2002
«Bubpaums. OueHka COCTOSHMS MaLLWH MO namepe- «Bubpaums. KoHTponb COCTOSIHMSA MalLWH No pe-
HUSIM BUOpauuM Ha HEBPALLAIOWUXCH YacTsaX. 3ynbTataMm mamepeHvin Bubpaumm Ha HeBpallato-
YacTb 4. [a30TypOUHHbBIE YCTAHOBKM 32 UCKITIOYEHN- wuxcs vyactax. Yacte 4. Ma3oTypObUHHbIE YCTAHOB-
€M YCTaHOBOK C MPUBOAOM OT aBWALMOHHBIX Typ- Kn»
OUH»
MCO 10816-5:2000 — *
«Bubpauus. OueHka COCTOAHUS MALLWH MO Pe3yrib-
Tatam mamepeHulii BUGpaumMmn Ha HEBPAaLLALLMXCS
vacTtsix. Yactb 5. ArperaTbl Ha rmapoanekTpocTaH-
LUSIX U HACOCHBIX CTaHLUSIX»
MCO 10816-6:1995 — *
«Bubpauus. OueHka COCTOAHUS MALLWH MO Pe3yrib-
Tatam mamepeHulii BUGpaumMmn Ha HEBPAaLLALLMXCS
yactax. Yacte 6. MawwHbel BO3BpaTHO-MOCTYNa-
TenbHOro [AeNCTBUS HOMWMHAaNbHOW MOLLHOCTBLIO
cebiwe 100 kBT»
MCO 10817-1:1998 IDT FOCT NCO 10817-1—2002

«Cnctembl namMmepeHuii BUOpaummn Bpalalowmnxcsi
BanoB. Yactb 1. MamepeHunst oTHocUTENbHON 1 ab-
COmNMOTHON BUGpaL M B paananbHOM HanpaBlieHnmy

«Bubpaums. Cncrtembl namepenuin Bubpauumn Bpa-
warowmxcs Banos. Yacte 1. YcTpowcTea Ans CHsi-
TUS1 CUTHANOB OTHOCUTENBHON U abconoTHON BUD-
pauumn»

* CoOTBETCTBYIOLWMIA HaLWOHaNbHbIN cTaHaapT Poccuinckon egepaumm otcyTcTByeT. [lo ero npuHATMSA pekomeHay-
€TCH NCNONb30BaTh NEPEBO, A4AHHOTO MEXAYHAPOAHOIro CTaHaapTa Ha PYCCKUIA si3bIK.
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[11 NCO 11342:1998
(ISO 11342:1998)
[2] NCO 19499:2007
(ISO 19499:2007)
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Bubnuorpadua

Bubpauuns. Metoasl 1 kputepumn GanaHcUpPOBKM MMOKNX POTOPOB

(Mechanical vibration — Methods and criteria for the mechanical balancing of flexible rotors)
Bu6pauus. banancnpoBka u ctangapTsl No GanaHcmpoBke. BBogHoe pykoBoACTBO
(Mechanical vibration — Balancing and balancing standards — Introduction)
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