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Mpegucnosue

Lienn, oCHOBHbIe MPUHLMIBI M OCHOBHO NOPAA0K NPoBeAeHns PaboT Mo MeXrocyA4apCTBEHHO cTaHaap-
Tusaumun yctaHoBnieHbl FTOCT 1.0—92 «MexrocypfapcTBeHHas cuctema ctaHgapTusaumm. OCHOBHbIE MOJ10Xe-
HnA» nTOCT 1.2—97 «MexrocynapcTBeHHasa cuctemMa ctaHgaptmsaumn. CtaHaapTbl MEXIocyAapCTBEHHbIE,
npaswia 1 pekoMeHjaumnm no MexrocyAapCTBeHHOM cTaHAapTusaumnmn. Nopagok paspaboTku, NPUHATUSA, NPU-
MeHEeHWS, 06HOBNEHUA N OTMEHbI»

CBefieHnsi 0 cTaHgapTe

1 NOATrOTOBJ/IEH OTKpbITbIM aKLMOHEPHbIM 06LEeCcTBOM «Hay4HO-uccriegoBaTeibCKUA LLEHTP KOH-
TPONA N ANArHOCTUKN TEXHUYECKMX CUCTEM» Ha OCHOBE COGCTBEHHOrO ayTeHTMYHOrO nepeeBoja crtaHgapTa,
yKa3aHHOro B NyHKTe 4

2 BHECEH MexrocyaapcTBeHHbIM TEXHUYECKMM KOMUTETOM MO cTaHaapTulaunm MTK 183 «Bubpauyms
nyaap»

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHA4apTusaunm, metTposaorun n ceptudmkaymmn (npo-
TOoKoN Mr 32 oT 24 okTa6psa 2007 r.)

3a NpuHATUE NPOrosIoCoBasIN:

KpaTkoe HavmeHOBaHMe CTpaHbl Kop cTpaHbl CokpalleHHoe HaMMeHOBaHVe HauoHaIbHOTo opraHa
no MK (MCO 3166)004-97 no MK(MCO 3166) 004-97 no ctaHgapTusaumm

AzepbaiigxaH A2 AactaHgapT

ApmeHusa AM MVWHTOPrakoHOMpPas3BuTUA

Benapycb BY FocctaHpapTt Pecny6nukn Benapych

KazaxcTaH Kz FocctaHpgapTt Pecny6nukn KasaxcrtaH

KbiproiactaH KG KbipreidctaHgapt

Mongosa MD Monpgoaa-CrtaHgapTt

Poccuiickas ®epepauns RU denepanbHOEe areHTCTBO NO TEXHUYECKOMY peryimpoBaHuto

n MeTponoruu
TamxuknucTaH TJ TagxukctangapT
Y3bekucTtaH uz Y3ctaHgapTt

4 HacTtosAwmi ctaHgapT aBNAeTCA MOANPULMPOBAHHBIM NO OTHOLLEHWUIO K MEXAYHAPOAHOMY cTaHAapTy
MNCO 8528-9:1995 «OneKkTpoarperarbl reHepaTOpHbIe NEPEMEHHOro ToKa C NPUBOAOM OT ABUratesnid BHyTPeH-
Hero cropaHusa. Yactb 9. iamepeHne Bubpaummn m oueHka BMOGpaLMOHHOro coctosiHusa» (ISO 8528-9:1995
«Redprocating internal combustion engine driven alternating current generating sets — Part 9: Measurement
and evaluation of mechanical vibrations») nytem nameHeHuns cogepxaHusa NoN0OXeHU’ (TpeboBaHwuii). Mame-
HeHHble (opasbl, CN10BA, NoKasaTesin N UX 3HaYeHUs BblAeNeHbl B TEKCTe KypcuBOM. MNOMHbIN NnepeyeHb TEXHU-
YeCcKUX OTK/IOHEHWI B BUAE U3MeHeHUl B TeKCTe cTaHgapTa npuseaeH B NpuioxeHun E.

MexayHapoaHblii cTaHaapT paspabotaH MCOAK 70 «[lBuratenin BHyTpeHHero cropaHus». MNepesop ¢
aHrnunickoro a3bika (en). OduymnanbHble 3K3eMNAsAPbl MeXAYHapOAHbIX CTaHAAPTOB, HA OCHOBE KOTOPbIX MNOA-
roTOBJ/IEH HACTOALLNI MeXroCy4apCTBEHHbIN CTaHAApPT 1 Ha KOTOPble AaHbl CChI/IKM, MMetoTcs B PefepasibHOM
MHOPMAaLNOHHOM (PoHAE TEXHUYECKNX PerfiameHToB U CTaH4apToB.

CTeneHb coOTBETCTBUA — MoaudnymposaHHaa (MOD)

5 MNpukaszom PefepasibHOro areHTCTBa No TEXHNYECKOMY PErysiupoBaHuio 1 MeTPOosIorun oT 24 aHBaps
2008 r. Ne 3-CcT MexrocyaapcTBeHHbI cTaHaapT FTOCT 31349—2007 (MCO 8528-9:1995) BBeAeH BAENCTBUE B
KayecTBe HalMOHanbHOro ctaHgapta Pocculickori ®epepaunm ¢ 1 nons 2008 .

6 BBEJEH BIMEPBbIE

WNHpopmaL s o BBeeHWM B AieiicTBYe (MpeKpaLLeHmn AeicTBUsA) HaC T OSILLLEro cTaHgapTa ny6nnky-
eTcs BykasaTene «HauuoHanbHble CTaHaap T bi».

NHpopmaL s 06 U3MeHeHUsIXKHAC T OsiLeMy CTaH4ap Ty Ny6/MkyeTcs ByKasaTesie «<HaunoHasnbHble
CTaHAapThbl», @ TEKCT M3MeHEeHU i — B MH(POPMaLMOHHbIX yKa3aTensix «HaunoHanbHble cCTaHaapThi». B
c/yyaB nepecMoTpa WM OTMeHbl HAaCTOSILEro cTaHAapTa cCooTBeTCTBylwas niopmayms 6yaeT
ony651MKoBaHa B MUH(OPMaLNOHHOM yKa3aTesie «HauuoHanbHble CTaHAapTbi»

© CraHgapTuHdopm. 2008

B Poccwuiickoii Pefepaunmn HacToswWwmi cTaHAapT He MOXeT 6bITb MOMHOCTLIO UM YaCTUYHO BOCMPOU3-
Be/leH. TMpaXnpoBaH 1 pacnpocTpaHeH B kayecTBe ohuLManbHOro n3gaHus 6es3 paspelleHna degepasibHOro
areHTCTBa Mo TEXHNYECKOMY PerysimpoBaHunio 1 MeTpoaornm
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BeBegeHve

HacTosiwwmii ctaHgapT npeAcTaBnsieT cob60i pyKOBOACTBO M0 OLeHKe BUGPALMOHHOTO COCTOSIHUS reHepa-
TOPHOrO 3/1eKTpoarperaTac NPUBOAOM OT ABUraTeNsi BHYTPEHHEr0 CropaHusi no pesyibtataMm nsmepeHuii Bu6-
pauMy Ha CcTauMoHapHbIX YacTax (Koprycax W MNOAWMMHMKOBLIX Onopax) 3/1eMeHTOB 3fekTpoarperara:
reHeparopa u gsuraTens.

OueHKa BM6PaLMOHHOIo COCTOSIHMS TeHepaTOPHOro a/ieKTpoarperaTa ¢ NpuBOAOM OT ABUTraTesist BHYT-
PEeHHEro cropaHusi OCHOBaHa Ha 3MepeHuaX abCOMOTHBIX 3HAYeHW NapaMeTpoB (NepemeLLeHnsi, CKOpoCTy,
YCKOPEHUS) LLIMPOKOMOIOCHOW BMGpaumun. JONoNHUTENbHbIA KPUTEPUIA OLEHKM N0 M3MEHEHWI0 NapaMeTpoB
BUGPaunn, 06bIYHO MPUMEHSIEMbIN B 3a4a4ax KOHTPOJIS TEXHNUECKOro COCTOSIHUS MallWH, B HACTOSALWEM CTaH-
[apTe He pacCMOTPEH.

M3mepeHust BUGpauum B LeNAX OLEHKM COCTOSIHMSA 3M1eKTpoarperata MoryT COCTaB/IsiTb 4acTb NpUemMou-
HbIX UCMbITAHW UK GbITb NCNOJIb30BaHbI B NPOrpamMme TEXHUYECKOro 06CNYXUBaHMSA 3/1eKTpoarperaToB Ha
MecTe UX 3KCryaTaumm.
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(UCO 8528-9:1995)

M E X T OCUY 4 AP CTWBEHH b # C T A HAOAUPT

ONNIEKTPOATPEIATbl TEHEPATOPHbIE MEPEMEHHOIO TOKA
C NPMBOAOM OT ABUTATENA BHYTPEHHEIO CTOPAHUA

N3mepeHne BubpaLmn n oueHka BU6PaLMOHHOIo COCTOSAHUSA

Reciprocating internal combustion engine dnven alternating current generating sets. Measurement and evaluation
of mechanical vibrations

farta BBegeHna — 2008—07—01

1 O6nacTb NPUMEHEHUS

HacTtoswmnii ctTaHAapT ycTaHaB/IMBaeT MeTO U3MepPeHui Bubpauun reHepaTopHbIX 3/1eKTpoarperaTtos B
3a/laHHbIX TOYKaX KOHCTPYKLMN M OLLEeHKM Ha OCHOBE pe3y/ibTaToB M3MepeHuii BU6PaLMIOHHOrO COCTOSHUA 3TUX
MalLLVH.

HacToswmni ctTaHgapT pacnpocTpaHseTcsa Ha reHepaTopHble a/ieKTpoarperarthbl (gasnee — anekTpoarpe-
raTbl) NepeMeHHOro Toka c MpUBOAOM OT fABUraTe i BHYTPEHHEro CropaHus C XXeCTKUM Uv NoAaT/InBbIM OCHO-
BaHVWEM. MpPUMEHSieMble Ha CTauMOHapHbIX W MNepeABMXHbIX YCTAHOBKaxX — Ha3eMHbIX WAN BOAHbIX.
HacToswwnii ctaHgapT He pacnpocTpaHseTcs Ha a/ieKTpoarperatbl BO34YyLHbIX CYA0B, a Takke Ha afiekTpoar-
peratbl. UcCMo/sb3yeMble A1 NPUBEAEHUA B ABWKEHWE HA3eMHbIX W Xee3HOAOPOXHbIX TPaHCMOPTHbIX
cpeacTs.

B cnyuasix, korga 6e30Tka3HOCTM paboThbl 3/1eKTpoarperaToB NpMaaloT 0Co60 BaxHOe 3HaveHue (reHepa-
TOpbI 3/1EKTPOCHAaGXEeHNA 6OMbHUL,, BbICOTHbIX 34aHWni), TpeboBaHMA K NPOM3BOAUMON BUGpaLmmM MoryT 6bITb
YXKecToueHbl N0 CPaBHEHUIO C Tpe6OBaHMAMM HACTOALWEro cTaHjapTa.

Ha ocHoBe HacTosLero cTaHgapTa MoryT 6bITb YyCTaHOB/IEHbI TPE60BaHMA K 3/1IeKTpoarperaram ¢ npuBo-
[OM OT APYrnX NepBUYHbIX ABUraTenel BO3BpaTHO-NocTynaTesIbHOro AelicTBMSA (NapoBbIX ABUraTenei, asura-
Tenen Ha 6GUONOrMYEecKoM rase mn 1.4.).

2 HopwmaTtuBHbIE CCbIIKU

B HacTosuWeM cTaHfgapTe UCMNob30BaHbl HOPMATUBHbIE CCbIIKM Ha crefyowme ctaHgapTbl:

FOCT 2479— 79 MalwuHbl 3N1eKTpuYeckue BpallaloLmecs. YCnoBHble 0603HaYEeHNSA KOHCTPYKTUB-
HbIX UCMOMTHEHWUTH NO CNOCO6Y MOHT axa

FOCT NCO 2954— 97 Bunbpaumnsa malvH ¢ BO3BpaTHO-NOCTYyNaTeNbHbIM 1 BpallaTe/lbHbIM ABUXe-
Huem. Tpe6oBaHUA K cpeAcTBamM N3MepeHuii

FOCT NCO 5348—2002 Bubpauus nygap. MexaHn4yeckoe KpenseHne akcesiepome TpoB

FOCT 24346—80 Bubpauns. TepMuHbl 1 onpegeneHns

MpumeyaHne — Mpyu NONb30BAHNM HACTOSWMM CTAHAAPTOM Lieiecoo6pasHo NPOBEPUTL LENCTBME CCbINOY-
HbIX CTaH4apPTOB HAa TEPPMTOPUN TOCYAapCTBa MO COOTBETCTBYHOLLEMY yKa3aTe o CTaH4apToOB, COCTAB/IEHHOMY N0 COCTOS-
HUIO Ha 1 siHBaps TeKyLero roga, v No COOTBETCTBYHOLWMUM UH(POPMALMOHHLIM yKasaTensiM, ony61MKOBaHHbIM B TEKyLLEM
rogy. ECNu CCbiNOYHbI cTaHAapT 3amMeHeH (M3MEeHeH), TO MPU Nosb30BaHMU HACTOSWMUM CTAaHAAPTOM cliefyeT PYKOBOA-
CTBOBATbLCSA 3aMEHSAOWMUM (M3MEHEHHbBIM) CTAHAAPTOM. ECIM CCbINOYHbIM CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO NOMIOXEHNE,
B KOTOPOM [aHa CCbl/IKa Ha HEro, NPUMeHsIeTCs B 4acTu, He 3aTparuBaioLueii 3Ty CCbIKy.

N3paHne ouynanbHoe
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3 TepMuHbI 1 onpepeneHns

B HacToswem cTaMA4apTo NPUMeHEHbI TEpMUHbLI N0 FTOC T 24346.a Takxe cneayrowmii TEpMUH CCOOTBET-
CTBYIOLNM onpeaeneHnem.

3.1 BubGpaumMoHHOe cocToAHUEe: 3HavyeHne UM COBOKYMNHOCTb 3HAYEeHU napameTpoB, XapakTepuay-
OWnX BMOPaLMIo MallnHbI.

4 O603HavYeHunst

HaCTOsILLEM CTaHAApPTe NPUMEHEHbI cregytoue 0603HaAUYEHNA BENINUNH:
— yCKOpeHue;

— MNWKOBOE 3HAYeHne YCKOPEeHUs:;

— yacroTa:

— nepemelyeHue,

— MNWKOBOE 3HaYeHne nepemMeLteHns;
Bpemsi;

— CKOpPOCTb;

— MNMKOBOE 3HauYeHne CKOpoCTH;

— NpoAo/bHAsi KOOpAMHATA,;

— nornepeyHas KoopAuHaTa;

N X < <+ 0 n - o @

— BepTUKasibHasA KoopauHata;

8

— yrnoBas yacTtoTa.

B kayecTBe MOACTPOYHbLIX WHAEKCOB AN NapameTpoB BMOpaLun v, S U a UCMO/Ib30BaHbl creaytoLne
0603HaYeHUs.

rms — cpefHeKBagpaTUUYHOE 3HaUYEHUE;

X — M3MepeHHOe 3HauyeHne napamMeTpa BUGpauum B NpoAo/IbHOM HarnpaB/ieHUN;

Yy — WU3MepeHHOe 3HauyeHne napameTpa BM6paunn B NornepeyHoM Hanpas/ieHuu;

2 — n3MepeHHoe 3HavyeHWe napameTpa BUGpaLMn B BEPTUKaSIbHOM HarnpaB/ieHuu;

1.2 ...n — Bo3pacTawownii pag HaTypasibHbIX YNCEN.

5 HOpMaTI/IBHbIe 1N UHblE O0MOJIHUTE/IbHbIE Tp66OBaHI/IFI

5.1 [N aneKkTpoarperatoB nepeMeHHOro TokKa, MPUMeHsIEMbIX Ha MOPCKUX CyAax 1 MiaByumx COOpYXe-
HUSIX. KOTOPbIE AO/MKHbI COOTBETCTBOBATbL MpaBuiam K1acCUUKaLMoHHOIo o6uWwecTBa, MoryT 6bITb YCTaHOB-
NeHbl cneyvanbHble Tpe6oBaHus. [lo pa3melleHns 3akasa Ha aneKkTpoarperar 3akas3uvk AO/HKeH onpeaenuTb,
Tpe60oBaHMA KaKoro KnaccuguKauMoHHOro o6uecTsa A0/MkHbI 6biTb BbINOHEHDI.

[ononHutenbHble Tpe6oBaHWs K 3neKTpoarperatam nepeMeHHOro Toka, OTHOCALWMMCS K Heknaccugu-
LUMpPOBaHHOMY 060PYA0BaHNIO, B KAXKA0M KOHKPETHOM C/lydae siB/ISIHOTCS NPeAMeTOM COr/lalleHns Mexay n3ro-
TOBUTE/IEM U 3aKA3UNKOM.

5.2 TMpuv HaIMunn Tpe60oBaH i, KOHTPOIMPYEMbIX OPraHammn Hag30pa, 3aKa3HumK AOSIKEH COOBLNTL O HUX
[0 pasmelleHns 3akasa. fllobble agpyrue Tpe6oBaHNA ABAAIOTCA NPeAMETOM COrlalleHnsi Mexay U3rotoBure-
IeM 1 3aKa34MKOM.

6 N3mepsiemble napameTpbl

N3mMepsieMbIMK NapaMeTpamm ABNAIOTCA cpefHeKBagpaTUYHble 3HAYEHNSI YCKOPEHUS!, CKOPOCTU 1 nepe-
mMelweHnsa (cm. pasgen 10).

Bobuem cniyyae cpegHekBagpaTUYHoe 3Ha4YeHe CKOPOCTU BUGpauUnn Ha nHTepBasie BpeMeHn oTr, go
onpeaensatoT no copmyse

2
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vrms

B 4aCTHOM C/ly4yae CYHycouaabHON BUGpauumn ansi cpeaHekBaApaTMyHOro 3HaueHUs CKopocTy cnpa-
Bea/mBa chopmyna

See) Y4 B (2)

w *

Ecnv aHan13 nokasblBaeT, UTO BUGPALMOHHAsS SHEepPrusi CocpeoToueHa NPenmyLecTBEHHO B AUCKPET-
HbIX COCTaB/IAOWMX Ha YI0BbIX YacTOTax ra, 02....<q, W A8 3TUX COCTaB/IAIOWMX U3BECTHbI 3HAYEHUSI

Vi. V2....V,, nimVims b Vims .. ...... W  NETO cnpasea/siMBbl cneaytowme hopmynbi:
Vl (3)
= - 7 (4)
rms oy rms 1 Ims2 ' rms 0

MpumeuyaHne — AHanornyHble COOTHOLEHUA UMEIOT MECTO A/1 NepeMeleHns U YCKOPEeHUs.

7 CpepcrBa nsamepeHunii

N3mepnTenbHasa cucTema Ao/mHkHa o6ecneynBaTb NOyyYeHVe CpegHEKBagpaTNYHbIX 3HAYEHU nepe-
MeLLeHUs1. CKOPOCT U U YCKOPEeHUA B Anana3oHe HacTOT naMepeHuiioT 2 go 1000 Ny. YacToTHasA xapakTe-
pYCTUKan3MepuTenbHOM LLenun o/mkHa 6bIThpaBHa eAnHULLE (CYYOTOM KoadhuumeHTanpeobpasoBaHms,
M3MepsemMoro HaKanmbposoyHoi yacToTe 80 L) BO BCeM gnanasoHe 4acTOT U3MeEPEHUN C AOMNYCTUMbIMU

OTK/IOHeHUsAMMi 10% B gnanaloHe yacToT oT 1040 1000Mumn ('™ )% B AnanasoHeyacToT 01240100 L.

Bce TpunapameTpa (NnepemeLLeHne, CKOPOCThb Y YCKOpPeHMe) MOy T 6bITb NojlyyeHbl Bpe3y/sibTaTe o6pa-
60TKM CMrHaNa c 04HOr0 AaTuYnKa BUGpauuy ¢ ero nociesyowmnv nHTerpupoBaHem (quddpepeHLpoBa-
HUEM) NPU YC/IOBUM, YTO 3TO HE YyXyAWUT TOUYHOCTb U3MepeHuii. ipyrve Tpe6oBaHuUs K cpeAcTBam
n3mepeHnin — no FOCT UCO 2954.

NMpumeyaHne — HaTOYHOCTb N3MEPEHWNIT BNNAET cnoco6 kpenneHus gatyuka Buépauyumn c Bubpupytoweit no-
BEPXHOCTbIO. OT KOTOPOrO 3aBWCUT YaCTOTHAs xapakTepucTuka U3MepuTenbHoi uenu. BaxHo, 4To6bl B Cnyvyae CUbHOIA
Bnbpaummn He nponcxoaunna noTeps KOHTakTa Mexay 4aTtinkoM v NOBEPXHOCTbLIO, HA KOTOPYIO OH yCTaHOB/1eH. PyKOBOACTBO
no KkpenaeHuto akcenepomeTtpos npusegeHo B FOCT NCO 5348.

8 TOuKM 1 HanpaB/eHNs N3MepPeHWii

PekomeHayeMble TOUKU U3MepeHuii BuGpaummn Ha afiekTpoarperare nokasaHbl Ha pucyHke 1. 115 komno-
HOBOK KOHKPETHOrO BuUAa (CM. NpUAoXeHUe A) TOUKM U3MEPEHUI [OMKHBI 6bITb ONpeAeneHbl B TEXHUYECKUX
ycnosusx. IsmepeHuns, No BO3IMOXHOCTU, C/iegyeT NPOBOANTL MO BCEM TPEM HanpaB/ieHUAM AeKapToBOii cuc-
TEeMbl KOOPAMHAT: X, Y UT.

Toukv M3MepPEeHNii pacnonaratoT Ha XeCTKUX YacTaX ABUraTens v koprnyca reHepaTopa, YTobbl u3bexaTb
B/INSIHUS JTOK&/IbHbIX PE30HAHCOB.

[lonyckaeTcsi COKpaTUTb YNC/I0 TOYEK U3MEPEHWIA, €C/IM OMbIT NMOKa3bIBaeT, YTO 3TO He YXYALIUT TOYHOCTb
OLEHKN BMGPaLMOHHOrO COCTOSIHWA 3/1eKTpoarperara.
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a) OnekTpoarperaT c NPpMBOAOM OT BEPTUKabHO- b) 3nekTpoarperart c NPMBOAOM OT BEPTUKA/IbHO-
ro OAHOPAAHOrO ABuratens, COefWHEHHOro C ro OJHOPSAAHOrO ABUraTens co CTOAKOBbIMW NOA-
reHepatopom uyepes hiaHLUeBbIN WNT wunHuKamu

1 2 — nepefHss v 3aHsAS BEPXHUE TPaHN KOXYyXa ABUraTens: 3. 4 - nepefHss v 3afHNe YacT OCHOBaHUs ABuraTens; 5. 6 — kopnyc
rNaBHOTO MOALIVMHMKA reHepaTopa; 7,8 — OCHOBaHWe reHepaTopa

MpunmevyaHune — BepTukanbHblii OAHOPSAAHbIV ABUraTeNb N306paXeH Ha pUCyHKe AN npumepa. Toukn nsme-
peHunii 1 — 4 Mcnonb3yT COOTBETCTBYHOLWMUM 06pa3omM v ANS ABUTATENS APYTUX TUNOB: V-06pa3HbIX. TOPU3OHTANbHbBIX U Np.

PucyHok 1 — PacnonoxeHue Touek M3aMepeHuii

9 PaGouvie ycnoBusi B MPOLECCE N3MEPEHWIA

N3mepeHnsi NpoBOAAT A5 3NeKTpoarperaToB npy paboueii Temnepartype, HOMUHa/IbHOM YacToTe Bpa-
LeHNs1 reHepaTopa B pexumax Hy/1eBoii Y HOMUHaIbHOW MOLHOCTU. ECNN PEXUM HOMUHA/IbHOIR MOLLHOCTY
ANA AAaHHOro afiekTpoarperata HefOCTUXMM, U3MEPEHUS NPOBOASAT B PeXVMe MakCUMasibHO AO0CTMXUMOIA
MOLLHOCTMW.

10 OugeHka pe3ynbTaToB N3MEpPEHU

OCHOBHble HacTOTbl BO36YXAeHNs BUbpauun 415 ABUratesnis BHyTPEHHEro cropaHus nexar BAnanasoHe
oT 2 80 300 'y, OgHaKko ANS OueHKM BMOPaLMOHHOIO COCTOSIHUA 31eKTpoarperaTa B LLle/IoM c/iegyeT paccmar-
pvBaTtb gmnanasoH oT 2 go 1000 Iy,

[onNoNHUTENbHbIE UCMbITAHUSA MOTYT NOTPeboBaTbCA, YTOObI YOeAnTbCA B HE3HAYNTENBLHOCTU BKNaja
NOKa/bHbIX PE30HAHCOB B pe3y/ibTaTbl U3MEPEHNIA.

B npunoxeHnn B ykazaHbl 0CO6EHHOCTM BUGpaLn afieKkTpoarperaTos, BANSAIOLNE HA NOCTPOEHME KpuTe-
pueB OLeHKN X BUOPALMOHHOIO COCTOSAHMSA. OPUEeHTUPOBOYHbIE NpeaesibHble CpefHeKBapaTuyHble 3Ha4ve-
HUA NepemMelleHns, CKOPOCTU W YCKOPEHUS ONA OUEHKU BUOPALMOHHOIO COCTOSIHUS 3MeKTpoarperaTos
npueefeHbl B Tabnunue C.1 (npunoxeHue C).

OnbIT NOKa3bIBaET, YTO eC/N BUBPaLMs NEXUT HUKe YPoBHA 1 (cm. Tabnuuy C.1), To noBpexaeHne 3/ek-
TpoarperaToB CTaHAAPTHOM KOHCTPYKLUMM MasioBEPOSATHO.

Ecnu cpefHekBaapaTUyHble 3HAYEeHUA NapameTpoB BUGpauuu fiexaT mexay yposHaMu 1 n 2. To ansa
pelleHns BONpoca 0 HafeXHOM PyHKLMOHNPOBaHWUM 3/1eKTpoarperata Heo6xo4MMO NPUHMMaTL BO BHUMaHue
0COGEHHOCTM €ro KOHCTPYKLMK, a Takxke CorflacoBaHne BO3MOXHbIX 3HaYeHW BUGpaLumn Mexay n3rotosumre-
nem anektpoarperara u nocTasBLMKaMun ero oTaesbHbIX Y3/10B.

Bubpauus, npesbillatoias yposeHb 2. 06bI4YHO A0NMYCTUMA TOSLKO AJ15 3/1eKTpoarperaTtos 1 ero y3/sos B
cneunanbHOM UCMONHEHUN.

B nto6om cny4ae n3rotosBuTe b 3/1eKTpoarperara HeceT 06LLYy0 OTBETCTBEHHOCTb 3a HaleXXHOCTb pabo-
Tbl BCEX €r0 KOMMOHEHTOB.

11 MpoTOKON UCNbITaHWIA

B NpOTOKO/ WCMNbITaHWA crieayeT BKIOYaTb MOMUMO Pe3y/ibTaTOB M3MEpeHuit napameTpoB BUGpaLmm
TakXe OCHOBHbIe CBeleHNS106 31eKTpoarperarte 1 ucnosb3yemMbix CpefcTBax M3amMmepeHuii (CM. npunoxeHue D).
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MpunoxeHune A
(cnpaBouHoOE)

TUNUYHbIE KOHCTPYKLUW 3/1eKTpoarporatos

CyuwecTByeT psji BO3MOXHbIX KOMNOHOBOK 3nekTpoarperatos. Han6onee TunnuYHble M3 HUX NOKa3aHbl Ha PUCYH-

kax A.1 — A.6.

PucyHok A.1 — [iBuraTenb u reHepaTtop Ha XecT-
KOM OCHOBaHWMW

111111111

PucyHok A.3 — [lBuratesnb uU reHeparop, XecTko
yCTaHOB/IEHHble Ha 06LLY0 yNpyroonepTyo pamy

PucyHok A.S — YnpyroonepTble pasuratenb u
reHepaTop, CoeAMHeHHbIBYEepe3d NaHLeBblii WuT

PucyHok A.2 — YnpyroonepTblii ABuratens wu
reHepaTop Ha XecTKOM OCHOBAHWW, COeANHEHHbIE
rmékoii cBsA3bi0

> rmnii

lc 1

PucyHok A.4 — YnpyroonepTblii ABuratens u
XEeCTKO onepTblii reHepaTop, COeANHEHHbIe TN6-
KOV cBSi3bto, Ha o6 el ynpyroonepToii pame

PucyHok A.6 — YnpyroonepTblii gBuratenb, co-
e[JUHEHHbI C 6e30/10pPHbIM TeHepaTopoM uvepes
dnaHyesblit WKT
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MpunoxeHune B
(cnpaBoyHOe)

Oco6eHHOCTU BUGpaLUKN anekTpoarperaTos

M3 npakTuKn yCTaHOBMEHO, YTO reHepaTopsl, paboTalol e BCOCTaBe aekTpoarperaTos, CNOCOGHbI (YHKLMOHUPO-
BaTb 6e3 noBpexaeHuit npu 60nee BbICOKAX 3HAYEHUAX BUGpALMM, YeM reHepaTopbl, paboTawLie aBTOHOMHO.

OTNNYNTENbHBIMW OCOGEHHOCTAMW ABUraTeneil BHyTPEHHEro CropaHus Kak MalwuH BO3BPaTHO-NOCTYNaTenbHOro
peiicTBua ABNATCA KonebaTenbHoe ABUXEHWE Macc, (hYKTyaunu KpyTslero MOMeHTa u nynbcauumn cun a npucoenn-
HEHHbIX Tpy60onpoBoAax. Bce aTo NpMBOAUT KNOSBAEHNIO 3HAYNTENbHbIX NEPEMEHHbIX CUM. BO3AENCTBYIOLWNX HA OCHOBA-
HUe ABuraTens, W. kKak cNeAcTBre, BbICOKMM BubGpaunsiMm ero kopnyca. Bu6pauusa malivH BO3BPaTHO-NOCTYNaTe/IbHOTO
AelicTBMA 06bIYHO BbICOKA, HO U3-3a €e CU/IbHOI 3aBUCUMOCTI OT KOHCTPYKTUBHOTO UCMONHEHWNA MallWHbI B LLe/1oM Hab6/to-
[aeTcs TeHAeHUMs, YTo Bubpauma agBuraTeneil BHyTpeHHEro cropaHus B TeUeHune Ux cpoka cnyx6bl octaetcs 6onee cTa-
GUNBbHON. YeM Yy MallVH Bpal,aTesibHOro 4eicTBuUS.

MapameTpbl BUGpauuu, onpesensieMbie B COOTBETCTBUN C HACTOAW MM CTaHAAPTOM, MO3BO/ISAIOT A€naTb BbIBOAbLI O
Tekyuiem BUGpaLMOHHOM COCTOSHUM 3/1eKTpoarperaTa u B3auMHOM BAUAHUM BUGpaL MM ero KOMNOHEHTOB. B To xe Bpems
pe3ynbTaTbl U3MEepeHuit BUGpPaL M He 4aT MHPOPMALUI0 O BO3HUKAKOLWUX MeXaHUYECKUX HaNPsXEeHUsAX BHYTPU CTaLmno-
HapHbIX U ABMXYLLUXCA YacTeil anekTpoarperaTtos.

Kpome Toro, uamepsiembie napameTpbl BUGPALUOHHOTO COCTOSIHUA HE NO3BONSAT CYyAUTb 06 YrOBbIX W nocTyna-
TeNbHbIX KONe6aHnAX Banonposoga.

XoTA pe3ynbTaTbl U3MepeHuit BUGpaLumn He NO3BO/ISAOT MONMYUYNTb MOMTHOE NPeAcTaBleHne 0 4eliCTBYLWUX MeXaHu-
YECKUX HaNpPsHXKEHMsIX, ONbIT NOKa3blBaeT, YTO BUGPALNOHHbIE HArpy3kn, NPUBOAALLNE K MOBPEXAEHNI0 OCHOBHbIX Y3/10B
3/eKTpoarperaToB, /1eXaT CyL,eCTBEHHO Bbllle MPUHATLIX B HACTOALWEM cTaHAapTe 3agonyctumselie (cMm. Tabnuyy C.1 (npu-
noxeHune C)) Ha OCHOBEe NPakTWKW paboTbl C MaWMHaMN AaHHOTO BUAA.

B TO e BpeMs nNpeBbILleHne 4ONYCTUMbIX 3HAYEHU MOXET Bbi3BaTb MOBPEXJeHNe NPUCcCoefUHEHHbIX KOHCTPYKL Ui
anekTpoarperata, yCTpOlCTB KOHTPOS U ynpaB/ieHna u T.n.

YyBCTBUTENbHOCTb 3TUX 3/IEMEHTOB K BUGPaLUN 3aBUCUT OT UX KOHCTPYKLUU 1 cnoco6a kpensieHns. Takum o6pa-
30M. B OTAE€/bHbIX Cyyasax MOryT BO3HUKHYTb Npo6iemMbl gaxe Toraa, korga Bu6pauns nexuTt B gnanasoHe AonycTUMbIX
3HAYEHU. 3TN NPo6NEMbl LO/KHbI ObITh pa3pelleHbl NPUHATUEM CNelnanbHbiX Mep (HanpumMmep, UCKTIYEHUEM Pe30HaH-
CHbIX K0oNebaHnin NpucoefNHEHHON KOHCTPYKLUK).
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MpunoxexHune C
(pekomeHngyemoe)

MpeaenbHble 3HaYeHUsi NapamMeTpoB BUGpaLum

Ta6nuya C.1 — CpefgHekBagpaTUUHbie 3HAYEHUSI CKOPOCTH, NEPEMELLEHUS U YCKOPEHUs BUBpaLuUmM anekTpoarpera-
TOB NepeMeHHOro Toka C MPUBOAOM OT ABUraTenst BHYTPEHHEro CropaHns

HomunansHas MepemelleHne 'smi. Mm CkopocTb Mm/c YckopeHue 1aTal bim/c2
BbIXOAHas
CkopocTb MOLLHOCTb
AngTem 3neKTpoarperara eHepatop2l eHepaTop2* leHeparop2*
MUAV=* [puta- [svta- fAgvra-
enb”3: enb2* 3 enb2l *>
« Tenetey YpoBeHb  YpoBeHb ene YpoBeHb  YpOBEHb rene YpoBeHb  YpoBeHb
KB A*1 KBT
1 2 1 2 1 2
OT 2000 15u 12 - 1.11 1.27 - 70 80 - 44 50
no 3600 MeHee MeHee
50 u 40 n - 0.8 0.95 — 50 60 — 31 38
MeHee  MeHee
Bonee Bonee — 0.644> 0.84> — 404> SO4 — 254) 314>
50 40
Ot 1300 10wm 8un - — — — — — — — -
no 2000 MeHee MeHee
Ot 10 ot 8 — 0.64 - = 40 - - 25 -
no 50 no 40
Ot 50 OT 40 - 0.4 0.48 — 25 30 — 16 19
no 125 po 100
Ot 125 Ot 100 0.72 0.4 0.48 45 25 30 28 16 19
0o 250 po 200
Bonee Bonee 0.72 0.32 0.45 45 20 28 28 13 18
250 200
Ot 720 OT 250 OT200 0,72 0.32 0.39 45 20 24 28 13 15
po 1300 po 1250 po 1000
Bonee Bonee 0.72 0.29 0.35 45 18 22 28 1 14
1250 1000
Mexee Bonee Bonee 0.72 0.24 0.32 45 15 20 28 9.5 13
720 1250 1000 (0.16)5L (0.24)5> <«)« (15)5> (6.5)5> (9.5)6>

" 3HayeHua sN. N3 _ NONy4YeHbl Ha OCHOBE V_ S MO creaylwmum opmynam:

21 B cnyyae CoeAMHeHNa ABUraTens ¢ reHepaTtopoM yepes aHLUeBblil WUT pe3ynbTaTbl U3MepeHunil B Touke 5
(cM. pucyHOK 1a)] 4OMKHbI YA0OBNETBOPSATh TPe6OBAHUAM K NpefebHO BU6GpaLumn Ans reHepaTopos.

3l 3HauyeHuns, yCTaHOB/EHHble ANA ABUraTenieii BHYTPEHHEro CropaHusi, NPUMEHUMbl K ABUraTeNIiM BbIXOA4HOA
MouWHOCTbl0 Gonee 100 kBT. Ans gBurateneil MeHbl el MOWHOCTY TUMUYHBIX 3HAYEHNI BUGpPALUK He cyliecTByeT.

J) flaHHble 3HAYEHUS [O/KHbI GbiTb MPEAMETOM COrNaWEHNA MeXAy U3r0TOBUTENIEM W 3aKa3UMKOM.

513HauveHnsn, ykazaHHble B CKOGKax, NPUMEHSAIOT K reHepaTopaM Ha XeCcTKoM 6eTOHHOM OCHOBaHuuU. B aTom cny-
yae npepgenibHble 3HAYEHUS NPOAOAbHOM BUGpaLmnm B To4kax 7 1 8 Ha pucyHke 1 a) n b) 4onxHbl cocTaBnAaTb 50 % 3Ha-
YEHU. yKasaHHbIX B CKOGKax).

B) Mpu HOMUHaNbHOM KO3adhuyMeHTe Mo HOCTM cos Jf m 0.8.

NMpumeyvyaHune — KpuBble NpefenbHbiX 3HAYEHUI ANA CMHYconAanbHOW BUGpauum B 3aBUCMMOCTU OT ee yac-
TOTbl NOKa3aHbl Ha pucyHke C.1.
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Criopocte9, Mvb
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MpuMepbl KPUBbIX NPeAebHbIX 3HAYEHWIA faHbl 418 CAyYast HUCTO CUHYCcOMAanbHOW BUGpaynm.

KpuBas a:
Kpuas b:

asuratens (cm. Tabnuuyy C.1), v,ms = 45 mm/c.
reHepaTop (cm. Tabnuuyy C.1),vrms - 20 mm/c.

PucyHok C.1 — Mpumep npegenbHble 3HAYEHUA ANSA CUHYCOUAANbHON BMUGpaymm
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MpunoxeHune D
(pekomeHngyemoe)

®opma NpoToKOoa N3MepeHni

D.1 O6buune cBepgeHuns

KomnaHus, nposoasiias nusmMepeHus: 3akasuuk.
MpoTtokon K»

fata:

CBefieHns o gBuratene n reHepartope anekrpoarperara

[surarens eHepaTop

M3rotoButens
Mogenb
CepwuliiHblii HOMep
HomuHanbHas MOLWHOCTb KBT: KB A: Co3 =
HomMuHanbHas CKOpoCTb (4acToTa BpalleHus) MUH'L MUH-1: ru.
KOHCTPYKTMBHOE UCNOJSIHEHNE O OpHopsifHbIi O IM B20> O IM B5

0 V-o6pasHblii 0 IM B14 Lpyras

O IM B3

Yucno LUANHAPOB: NOAWUNHNKOB:
Tun O [AByXTaKTHbIi O CWHXPOHHbIN

O UYeTbipexTaKTHbI O ACUHXPOHHbI
CoefunHeHune O MydTa c rubkum guckom

O Mpsmoe

O 3nactnyHas mydra

NYcnoBHble 0603HayYeHunsa no koay IM (TOCT 2479— 79, npunoxexue 3).

0.2 CBefileHMA O KOHCTPYKUUM

YepTex ocHOBaHUA
Ne
Opranmsauma, ocyuwectenasWas MOHTax

[leHHble 0 KOMNOHOBKEe ABUraTesifd U reHeparopa

Onopa pambl (npn

KpenneHnwe agsuratens Kpennexue reHepatopa OcHoBaHune Hanmum) dnaHueBoe coefnHeHVe
O XXecTtkoe O XecTkoe 0O XecTkoe O JKecTkas 0O ECTb
0O Ynpyroe 0O Ynpyroe O Mopatnusoe O Ynpyras 0O Het
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D.3 Touku namepenui

Ha I'IO,quﬁHOM yepTexe yka3blBalT TOYKU M3MepeHI/IVI nnxuuncno I'IOAOﬁHO TOMY, K&k 3T0O NoKa3aHo Ha pucyHke 1.
JlononHUTEeNbHbIE TOYKN U3MEPEHUI AO0MXHbI 6biITb NOCNEA0BATENIbLHO NPOHYMEpPOBaHbl 1 OTOGPaXeHbl Ha YepTexe.

D.4 Pes3ynbTaTbl U3MepeHui

K npoTokony npunaraloT pacneyatkun pe3ynbTaToB, AuarpamMmmsbl, COeKTpbl U T.M.
M3meputenbHaa annapartypa
Bun annapatypbl WM3rotoButens Mogenb MpumevaHna

Aatunk
N3mepuTenbHblli npuéop
YcTpoiicTBO perucrpaumm gaHHbixX

CpepcTBa KannbpoBKK

MpumevyaHune — TepmuHol no FOCT NCO 2954—97.

CeefeHns 06 u3MepuTeNbHOI annapaTtype

KpenneHve gatynka Bubpauuu O pe3b6oBoe O yAepXuBaeTcs BPYYHYIO O Ha Knetw 0 Ha marHute
N3mepsemas BenuumHa O nepemelieHue O cKopocCTb O yckopeHue
Pernctpupyemas BennymHa O nepemeleHue 0O cKopocTb O yckopeHue
[uanasoH uaMepeHuii amnauTyga: yacToTa:

Monoca aHanusa (punbTp) NINHelHbI/ AnanasoH: nosoca 4acTtor:

HacTpolikn yctpolicTBa perncrpaunm (koauLumneHT ycuneHus, CKoOpocTb ABUXEHUSA 3anncbiBatoL,ero ycTpoictea un
AP):

MpumevaHunsa:

10
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PesynbTaTbl M3MepeHuii

MowHocTb, KBT; TemnepaTypa okpyxatluiero sosgyxa, °C:

CkopoCTb, M 7] H - M a p K a TONAMBA;

CpefHekBagpaTnyHble 3HayeHusa'lnapaMeTpos B guana3oHe 4actoT oT 2 40 300 'y, 0 HanpasBneHmax

Tou** Mpume-
o NPOAOCNALHOM (X) nonepeyHom (y) BepTukasibHoMm (r)
n3mepeHuii YyaHus

3 Mm V. MMm/c a. m/c2 S MM v, Mm/c a, m/c2 5, MM v, MM/C a. m/c2

11 N3mepeHHble NN paccynTaHHbIe.

MpunoxeHune E
(cnpaBoyHoOE)

I'IepeLleHb TEXHUYECKUX OTK/IOHEHWI HacToAuwero ctaHgapta orT NPpUMEHEHHOTo MeXayHapogHoro

ctaHgapTta MCO 8528-9:1995
Ta6bnuua E1

Paspgen, nogpasgen.
MYHKT, MOAMNYHKT, Mogaudpukaums
TabmMua, NpUNoXeHne

2 Hopmatus- LlononHeH ccbinkoit Ha FTOCT UCO 2954—97 «Bubpauusi MalinH c eo3BpaTHO-NocTynartenb-
Hbl€ CCbIIKN HbIM 1 BpalwaTenbHblM ABMXeHUEM. TpeboBaHNA kK cpeacTBamM U3MEPEHUN».

Ccbinka Ha NCO 2041:1990 «Bubpauunsa nygap. TepMUHbI 1 onpeaeneHnsa» 3aMeHeHa ccbif-
Kot Ha TOCT 24346—80’' >«Bubpauna. TepMuHbl 1 onpegenerHnsa».

Ccbinka Ha MCO 5348:1987 «Bubpaunsa un ygap. MexaHuyeckoe KpenseHue akcenepomert-
poB» 3amMeHeHa ccbinkoih Ha FTOCT NCO 5348—2002' *«Bubpauus n ygap. MexaHuyeckoe kpen-
NleHne akcenepomeTpoB».

Ccbinika Ha NCO 8528-5:1993 «OnekTpoarperatbl reHepaTopHble NepeMeHHOro Toka ¢ NpuBo-
AOM OT ABurateneii BHyTPeHHero cropaHua. Yactb 5. FeHepaTopHble arperatbl» UCKIOYEHa.

Ccbinka Ha M3K 34-7:1992 «MaluHbl anekTpuyeckne Bpawawwmecs. Yacte 7. Knaccudu-
Kaums TUNOB KOHCTPYKUMIA W MOHTaXHbIX ycTpolhicTB (kog IM)» 3ameHeHa CCbINKoW Ha
FOCT 2479—79’) «MalnHbl anekTpuyeckne Bpaljarlimecs. YCnoBHble 0603Ha4YeHNSI KOHCTPYK-
TUBHbBIX UCNOIHEHWUI NO CNOCOBY MOHTaxXa»

7 CpepcTtBa us- TekcT «/3mepuTenbHas cuctema [oskHa obecneynmBaTb NosyyeHne cpefHekBafpaTUUHbIX
MepeHuii 3HaYEeHWi NnepemMeLLeHnsi, CKOPOCTU M yCKOpeHUsa a gmanasoHe oT 10 go 1000 Iy c TOYHOCTbIO

r 10 % v B gnanasoHe oT 2 Ao 10 'y c TOYHOCTbIO ( '21(9)%. Bce Tpn napameTtpa (nepemMelieHue.

CKOPOCTb 1 yCKOPEHUe) MOoryT 6bITb NONYYEHbl B pe3ynbTaTe 06paboTkn curHana c 04HOro fartymn-
Ka BU6Gpauuu c ero nocnefylowmm nHTerpuposaHnem (Aud deperHynpoBaHnem) npm ycnosum, 41o
3TO He YXYAWMUT TOYHOCTb U3MEpPEHWii.» 3aMeHeH Ha cnepaywwmnii. «M3mMeputensHas cuctema
[o/XHa obecneynBaTtb NosyyeHne cpefHeKBaAPaTUYHbIX 3HAYEHUI NnepeMelyeHuns, CKopocTh 1
YCKOPEHUS a AManasoHe 4acToT M3MepeHnii ot 2 go 1000 My YacToTHaa xapakTepucTuka usme-
puTenbHOW Lenu gonxHa 6biTb paBHa eAnHuLe (C yyeTom KoadduymneHTa npeobpasoBaHuns, n3-
MepsemMoro Ha Kanum6poBOYHOI vacToTe 80 L) BO BCeEM pAManasoHe 4acTOT W3MEpPeHuin ¢

AonycTumMbIMU OTKNOHeHnAMKn! 10% B agnanasoHe yactoT oT 10 go 1000 Muwm ( ''°)% B Auana-
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OkoHuyaHne Tabnuubl E. 1

Pasgen, nogpasgen.
NYHKT, NOANYHKT, Mopauchukaums
Tabnuua, NnpunoxeHue

7 CpepctBa u3- 30He yacToT oT 2 A0 10 'y. Bce Tpu napameTpa (nepemelieHne, CKOPOCTb U yCKOPEHUe) MmoryT
MepeHuii 6bITb NONMYyYeHbl B pe3ynbTaTte 06paboTku curHana ¢ O4HOro gatunka BuGpayum ¢ ero nocnegy-
IOWUM nHTerpupoBaHvem (A depeHynpoBaHnem) Npm ycaoBun, 4To 3TO He YXYALWNT TOYHOCTb
n3mepeHuii. Jpyrue Tpe6osaHusa k cpegcteam namepeHuii — no FOCT UCO 2954.»

10 OueHka pe- VcknoyeH nocnegHuii absay. oB nw6om cnyyae M3roToBUTeNb anekTpoarperata HeceTt 06-
3ynbTaToB W3Me- Lyl OTBETCTBEHHOCTb 3a HaAeXHOCTb paboTbl BCex ero komnoHeHToB (cm. NCO 8528-5:1993,
peHuii nyHKT 15.10).»

Bubnuorpaduns CTPYKTYPHbI/ 3N1E€MEHT NCKNIOYEH

Y CteneHb cooTBeTcTBMs — NEQ.

YAK 534.322.3.08:006.354 MKC 17.160 E62
27.020
29.160.40

KntoueBble c/ioBa: anekTpoarperaTbl reHepaTopHble, ABUTaTes I BHYTPEHHErO CropaHusi, BU6pauus, nusmepe-
HUS. OLeHKa BNOPaLMOHHOIO COCTOSIHMSA

Pepaktop /1.B AdbaHaceHko
TexHuyeckuii pegaktop B.H. Mpycakosa
Koppekrtop E [. lynbHeBa
KomnbloTepHas Bepctka J1.A. Kpyrosoii

CpaHo B Ha6op 21.02 2008 MopnucaHo B neuvatb 14.03.2008 dopmaT 80-84”.  Bymara opceTHasA.  [apHuTypa Apuan.
Meyatb odbceTHas. Yen.neu.n. 1.86 Yu.-uap. n. 1.40. Tupax 188 3a, 3ak. 239.

eryn «CTAHOAPTUH®OPM». 123995 MockBa. paHaTHbIl nep.. 4
WKVW.90stmfO.ru info@ 90stinfo.ru
Ha6paHo Bo ®I'yYM «CTAHOAPTUH®OPM» Ha M3BM.
OtneyataHo B hunuane ®ryn «CTAHAAPTUH®OPMb — Tun. «MoCKOBCKWIA nevaTHUk». 105062 Mocksa. /ianuH nep., 6.
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