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BBeneHue

HacToswuin ctaHaapT BXoAWUT B KOMMIEKC CTAHAAPTOB «OnekTpoarperatbl reHepaTopHble NepeMeHHOoro
TOKa C NPMBOAOM OT ABUraTeNns BHYTPEHHEro cropaHus», BKIoYatowmii B ceba:

ISO 8528-1:1993 YacTb 1. lNpumeHeHUe, TEXHUYECKAE XapaKTEPUCTUKA U PEXUMBI paboTbl

ISO 8528-2:1993 YacTb 2. [suratenu

ISO 8528-3:1993 YacTb 3. MeHepaTopbl NepeMeHHOro Toka

SO 8528-4:1993 YacTtb 4. YCTpoilcTBa ynpaBneHUs ¥ annaparypa KoMMyTauuoHHas

ISO 8528-5:1993 Yactb 5. OnekTpoarperathi

ISO 8528-6:1993 YacTtb 6. MeToabl UcnbITaHWU

ISO 8528-7:1993 YacTb 7. TexHuueckune geknapaunm gns TeXHUYecKnx Tpe6oBaHUN N NPoeKTu-
poBaHus

ISO 8528-8:1995 YacTb 8. 3nekTpoarperatbl Manoi MOLWHOCTU. TexHn4eckne TpebGoBaHUst 1 MeToab!
ncnbltaHuin

ISO 8528-9:1993 YacTb 9. N3mepeHue 1 oLeHKa MexaHn4yeckol BuGpaLmn

ISO 8528-10:1993 YacTb 10. MamepeHne BO3OYLIHOTO WyMa MeToAOM orvbatoLlei MOBEpXHOCTU

ISO 8528-11:1993 YacTb 11. AuHamuyeckne cuctembl HENPEPLIBHOTO 3MEKTPOCHABKEHNS

ISO 8528-12:1997 Yactb 12. ABapuiiHoe aHeprocHabxeHune cuctem obecneveHuns 6esonacHoCTU
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M E XTOC CVYAAPGCTUBEHUHUB H# C TAHDAODAPT

ANEKTPOAIPEIrATbl rEHEPATOPHbBLIE NEPEMEHHOIO TOKA
C NPUBOAOM OT ABUIATENA BHYTPEHHEIO CrOPAHUA

YacTtb 8

AnekTpoarperatbl Marnon MOLLHOCTU.
TexHu4yeckue TpeboBaHMA U METOALI UCNbLITAHUN

Reciprocating internal combustion engine driven alternating current generating sets. Part 8.
Requirements and tests for low-power generating sets

Darta BBegenna — 2013—01—01

1 O6nacTb NpUMeHeHus!

Hacrosilmin ctanaapT pacnpocTpaHsieTcsl Ha reHepaTopHble anekTpoarperatbl Manoi MOLWHOCTA € Npu-
BOAIOM OT AIBUraTensi BHyTPeHHero cropaHus (Aanee — arnekrpoarperatbl), NpegHasHa4YeHHble A1 NpUMeHe-
HUA Ha cylle U Ha Mope B OLITOBBIX Lensix, AMns oTAblXxa U NPOMBIWMAEHHOrO WUCNOMbL30BaHUS, Kpome
3rieKkTpoarperaroB ANA netatenbHbIX annaparos.

Hacroawwuin ctaHgapT yctaHasnueaet oblmne TpebosaHusi, MUHUManbHbIE NapameTpbl U MeToAb! UCMbI-
TaHWA 4NA anekTpoarperaTtos 0gHO- UM MHOTOYasHOro NEePeMEeHHOro U NOCTOAHHOMO Toka HanpsXXeHWeMm
ao 500 B.

HacTroawwmin ctanaapT pacnpocTpaHsaeTca Ha anekTpoarperatel MolHocTbio Ao 10 kBT, koTopele xapak-
TEPU3YIOTCA CneayoLwmMMmn YCroBUAMU NX UCTIONb30BaHUSA:

- NoTpebuTenamm Taknx anekTpoarperaTos, Kak npasuno, siBnsilotcs HenpodeccuoHanbl (cM. 3.1);

- aneKTpoarperarbl, Kak Mpasuio, ABMATCA MEPEHOCHBIMN U NePeaBUKHBIMU;

- NOAKIIOYEHNE K BbIXOAY OCYLLECTBNAETCA MPU NMOMOLUM BUIIOK 1 PO3ETOK (KpOMeE arieKTpoarperatos
CBEPXHU3KOro HanpskeHns) (cM. 6.6.3);

- aneKTpoarperaTbl rOTOBHI K paboTe 6e3 npeaBapuTernibHbIX paboT Mo MOHTaxy.

Mo cornaweHntio Mexay U3rotoBuTenem U noTpebuTtenemM NoNoXeHNs HaCcTosALEro cTaHgapTa gonycka-
€TCs1 MCMoMb30BaTh NP NPOBEAEHUN UCTIbITAHWI 3MeKTpoarperaTos cneumansHoro MPUMEHEHNs U 3eKTpo-
arperatoB 60bLUE MOLLHOCTU, €CfK YCIOBUS UX NCNOSb30BaHNA COOTBETCTBYIOT yKasaHHbIM BbilLe.

Mpwv Hanuun gononHUTENbHbLIX TPEBOBaHWI K anekTpoarperatam cneuuasnsHoro npuMmeHeHns Tpebosa-
HMS HAacToSALero cTaHAapTa A4OSKHbI OblTb MPUHSATEI 32 OCHOBY.

Hacrosawwmii ctangapT yctaHaBnNuBaeT cneunanbHele TpeboBaHus K ucnbliTaHnam u 6esonacHoCTy anek-
TpoarperaToB B AOMNOMHEHMe K NpuBeaeHHbIM B ISO 8528-1, ISO 8528-3, ISO 8528-4, ISO 8528-5, ISO 8528-6,
KpOMe 3TOro OH Takke ycTaHaBnueaeT TpeboBaHua no obecnedeHno 6e3onacHOCTU noTpebuTenei.

2 HopmaTuBHbIEe CCbINKU

B HacTosiLeM cTangapTe UCMONb30BaHbl CChINKM Ha criegyrowne cTaHg4apThl:

IEC 68-2-63:1991 Environmental testing — Part 2: Test methods; test Eg: impact, spring hammer
(UcnbiTaHus Ha Bo3gencTBUe okpyxatolen cpeabl. YacTe 2. VcnbitaHns. MeToa UcnbiTanus: yaap, NpyXuH-
HbIA MOSIOT)

IEC 83:1975 Plugs and socket-outlets for domestic and similar general use. Standards (Bunku 1 po3seTku
ObITOBOIO 1 aHaNoOrM4YHoro HasHaveHusi. CtaHgapThl)

IEC 335-1:1994 Safety of household and similar electrical appliances — Part 1: General requirements
(Be3onacHOCTb BbITOBLIX M aHaMOTMYHbIX 3M1eKTpUYecknx npubopos. ObLme TpeboBaHUs 1 MeTOAb! UCMBbITAHWIA)

IEC 364-3:1993 Electrical installations of buildings — Part 3: Assessment of general characteristics
(BnekTpoobopyaosaHue 3gaHunin. YacTe 3. OLeHKa OCHOBHBIX XapakTepucTrK)

WU3paHvne ocpmumnanbHoe



roCT ISO 8528-8—2011

IEC 364-4-41:1992 Electrical installations of buildings — Part 4: Protection for safety; chapter 41:
protection against electric shock (3nekTpooGopyaosaHuve 3aaHuit. Yacts 4. O6ecneveHne 6esonacHocTu. Ma-
Ba 41. 3awnTa OT NopaxeHWs1 3NeKTPUIECKUM TOKOM)

ISO 3046-1:2002 Reciprocating internal combustion engines. Performance — Part 1: Declarations of
power, fuel and lubricating oil consumptions, and test methods — Additional requirements for engines for
general use ([iBAraTenu BHyTpeHHEro cropaHus nopLuHeBble. XapaktepucTuku. YacTb 1. CTaHOapTHble ucxoa-
Hble ycroBusl, 06bsIBNEHHbIE MOLLHOCTL, pacxodbl TONMMBa U cMaso4vHoro Macna. Metoabl UcbiTaHui)

ISO 3046-3:1989 Reciprocating internal combustion engines. Performance —Part 3: Test
measurements (MopLuHeBble ABUraTENN BHYTPEHHETO CcropaHnua. TexHuyeckue xapaktepuctuku. Yactb 3. KoH-
TPOMbHbIE N3MEPEHNS)

ISO 6826:1982 Reciprocating internal combustion engines. Fire protection (MopuHesble asuratenu
BHYTpeHHero cropaHusi. [NpoTuBonoxapHaa 3awmra)

ISO 7000:1989 Graphical symbols for use on equipment. Index and synopsis (O603HaYeH1s1 ycroBHbIe
rpacbmyeckue, HaHocuMble Ha o6opyaosaHue. MNepeyeHb U ceogHan Tabnuua)

ISO 8528-1:1993 Reciprocating internal combustion engine driven alternating current generating
sets — Part 1: Application, ratings and performance (3nekTporeHepaTopHble YCTaHOBKA NEPEMEHHOro Toka ¢
MOPLUHEBLIMU ABUraTensiMM BHyTpeHHero cropaHua. Yactb 1. MpuMmeHeHWe, TeXHUYECKNe XapakTepUCTUKN 1
napameTpbl)

ISO 8528-3:1993 Reciprocating internal combustion engine driven alternating current generating
sets — Part 3: Alternating current generators for generating sets (3nektporeHepatopHble YCTaHOBKU NepemeH-
HOrO TOKa C MOPLUHEBLIMU ABUraTensimmn BHYTpeHHero cropaHus. YacTe 3. MeHepaTtopbl NepeMeHHOro Toka Ana
reHepaTopHbIX YCTaHOBOK)

ISO 8528-5:1993 Reciprocating internal combustion engine driven alternating current generating
sets — Part 5: Generating sets (OnekTporeHepaTopHble YCTaHOBKWU NepeMeHHOro Toka ¢ nopLlHeBbLIMA ABUra-
TensiMmM BHyTPeHHero cropaHusl. Yactb 5. OnekTpoarperartbl)

ISO 11102-1 Reciprocating internal combustion engines. Handle starting equipment — Part 1: Safety
requirements and tests ([MopLuHeBbIe ABUraTenn BHyTpeHHero cropaHus. Annaparypa ans rnycka pyKkosiTKOM.
YacTb 1. TpeboaHusa 6esonacHOCTU U UCNbITAHUA)

ISO 11102-2 Reciprocating internal combustion engines. Handle starting equipment — Part 2: Method of
testing the angle of disengagement (MopLliHeBble ABUraTenu BHyTpeHHero cropaHua. Annapatypa Ana nycka
pykoaATKon. Yactb 2. MeToa nposepku yrna pasbefuHeHust)

IEC 60034-1:2004 Rotating electrical machines — Part 1: Rating and performance (MawwnHbl 3nekTpu-
Yyeckue Bpaluatonecs. Yactb 1. HoMrHanbHbIe 3Ha4YeHUA 1 AKCNyaTalMOHHbIE XapaKTepUcTuKn)

IEC 60034-5:1991 Rotating electrical machines — Part 5: Classification of degrees of protection
provided by enclosures of rotating electrical machines (IP code) (MawuHbl anekTpuyeckne BpallaloLmMecs.
YacTb 5. Knaccucdbukaums cteneHen sawmtel, obecnevnsaemblix 060no4KkaMm BpaLLaroLLmMxcsl aneKTpudeckux
MaLLnH)

IEC 60245-4:2002 Rubber insulated cables. Rated voltages up to and including 450/750 V — Part 4:
Cords and flexible cables (Kabenu ¢ pe3auHoBoi U3onsumnein Ha HoMuHanbHoe HanpsbkeHue 450/750 B Bknoum-
TenbHo. YacTb 4. LUHype! 1 rubkue kabenu)

IEC 60309-1:1999 Plugs, socket-outlets and couplers for industrial purposes — Part 1: General
requirements (CoeauHUTENN anekTpu4eckne NPOMLILNIEHHOTO HasHaveHus. YacTe 1. O6wue TpeGosaHWs)

IEC 60417:1973 Graphical symbols for use on equipment. Index, survey and compilation of the single
sheets (Fpacuyeckme cumBonbl, HaHOCUMBIE Ha annapaTtypy. YkasaTenb, 0630p n Habop oTAeNbHbLIX NUCTOB)

IEC 60529:1989 Degrees of protection provided by enclosures (IP code) (Ctenenu sawmtel, obecne4u-
BaeMble obornovkamm)

IEC 60947-2:1999 Low-voltage switchgear and controlgear — Part 2: Circuit-breaker (HnskosonstHas
KOMMYTaLMOHHasA annaparypa v annaparypa ynpaenexHus. YacTte 2. ABTOMatnyeckue BbikiodaTeni)

CISPR 2:1997 Vehicles, motor boats and spark-ignited engine-driven devices — Radio disturbance
characteristics — Limits and methods of measurement (MpeaenbHble 3HaYEHNA U METOABI USMEPEHNA XapaK-
TEPUCTUK PaaMoNoMeX OT TPaHCMOPTHLIX CPEACTB, MOTOPHBIX TOAOK U YCTPOUCTB, paboTatowwmx ot Asuratenei
C CUCTEMOI UCKPOBOTO 3aKUraHWUA)

CISPR 14-1:1993 Limits and methods of measurement of radio disturbance characteristics of electrical
motor-operated and thermal appliances for household and similar purposes, electric tools and electric
apparatus (MNpeaenbHble 3HAaYEHUA U MeTOAbI U3MEPEHUA XapaKTepUCTUK PaaNoNOMeX OT SNeKTpudeckux Bbl-
TOBbIX NPUBOPOB, NEPEHOCHBIX UHCTPYMEHTOB U aHaNOrMYHOro anekTpuieckoro obopyaosaHus)

2
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3 TepmuHbI 1 onpeaeneHns

B HacTosilwem pasgene npuMmeHeHsl TepMuHbl Nno 1ISO 8528-1, IEC 60034-1, a Takke cnegyowne TepMmu-
Hbl C COOTBETCTBYIOLLMMM onpeaeneHnsMn.

3.1 HenpodpeccuoHan: Yenosek, KOTOPLIA He 3HAeT O MOTeHUManbHOW OMacHOCTW, UcXoadsien oT
31EeKTPUYECKOro ToKa, a TakKe OT ABMXYLLMXCA W HarpeTblX YacTen, N He UMeeT COOTBETCTBYIOLUMX TeopeTu-
YeCKUX U MPaKTUHECKMX 3HaHWNA.

3.2 HenocpepacTBeHHas 6nu3ocTb: 30-MUNNUMETPOBas 30HA OKOSO OPraHOB YNpaBiieHUs U KOMMYyTa-
LK, a TaKke OKOMO CbeMHbIX PyYeK ON1s1 MEePEHOCKN, C YYETOM X MOMOXKEHWUS MPU NepemeLleHnn.

3.3 HarpysouHas cnocobHocTb, KBT: MOLHOCTL anekTpoarperata Ha BbIBO4AX MPU HOMUHAMbHBIX
yacToTe U ko3 puLNeHTe MOLLHOCTN.

3.4 yctaHoBUBLUUICA TenrnoBomn pexumM: CocTosiHWe, Mpu KOTOPOM TemnepaTypa pasfuyHbIX YacTen
reHepaTtopa nusMmeHsietcsi He 6onee 4yem Ha 2 °C B TeveHne 1 u.

Il punmedvaHne 1— l/lamepeva NPOBOAAT NOCe OOCTXKEHNA ABuratenem BHyTpEeHHEro cropaHnsi yctraHoBuB-

LLerocsi TeMoBoro pexmma paboTtbl. ECriv 9TOT pexum He MOXeT BbITb AOCTUHYT, TO YUUTHIBAIOT AONYCTUMbIE OTKITOHEHUS]
ANS yCTaHOBUBLUErocsi pexvma pabotsl, npusegerHsle B ISO 3046-3.

3.5 HeynpaBnsieMblil reHepaTop: eHepaTop, He MMELLMA YCTPOMUCTBA PErynMpoBaHmns HanpsbkeHNs!
Ha BblBOAAX.

MpumMmeyvyaHune 2— ITOT HEAOCTATOK YCTPAHEH B reHepaTopax Co CMeLaHHbIM Bo30yxaeHnem.

3.6 ynpaBnsieMblil reHepaTop: [eHepaTop ¢ aBTOMaTUYECKUM PEryriMpoBaHUeM HanpsbkeHUs! Ha Bbl-
BOZAX NPW U3MEHEHUN Harpyaku 1 YacToThl BpalLeHUs.

4 O6wme TpeGoBaHUA

B 3aBMcUMOCTW OT ycrioBUiA 3KCnnyaTauun aneKkTpoarperatoB AonyckaeTcsl yctaHaBnuBaTb 4OMNOMHU-
TenbHble TpeboBaHus. Kak npaBuno, 3To 0THOCUTCA K TpeGoBaHUAM MO 3KOMorMu u 6e3onacHocTuy, KoTopble
yCTaHOBIEeHbl B 3aKOHOAATENbHBIX U TEXHUYECKUX aKTax U Hopmax B Tex obnactsax, rae 6yayT akcnnyaTupo-
BaTbCSA aMneKTpoarperathl, B YaCTHOCTU 3TO KAacaeTcs:

- YPOBHSI LIYMa;

- BbiOpoca BpeaHbIX BellecTB oTpaboTaBLUMNX ra3oB;

- anekTpobezonacHocTy;

- NpOTMUBONOXapHO 6e30NacHOCTU.

5 O6wme TpeGoOBaHUA K UCTLITAHUAM

OneKTpoarperaTbl NoABepraT TUMOBLIM U NPUEMO-CAATOYHBIM UCTILITAHUSIM, ECITU HE OTOBOPEHO UHOE.
McnbiTaHns npoBogaT Ha ogHoM obpasLe, npoweawem UcnbiTaHus Ha NpeanpusiTUn-uarotoBuTene.

UcnbiTaHns npoBogsAT Npy TeMnepatype okpyxatwen cpeabl ot 15 °C go 30 °C.

OneKTpoarperarbl, paccyMTaHHbIe Ha paboTy ¢ AByMS! unu bornee 3Ha4EHUSIMU HOMUHATBHOTO Hanpsbke-
HUS1 1 HOMUHAMBHOW YacTOThl UIN TOKA, AOMKHBI ObITb UCMbITAHbLI NPU KaXKA0OM 3HaYE€HUN 3TUX NapameTpoB.

6 Tpe6oBaHMsA 6€30MaCHOCTU U MeTOAbI UCTILITAHUN

WcnbiTaHns NnpoBogaT Ans NoATBepXAeHUs besonacHOCTU aneKTpoarperaTtoB Npy UX aKCnyaTauun.

CooTBeTCTBME 3MEKTpoarperatoB M UX COCTaBHLIX YacTen TpeboBaHUAM 6e30MacHOCTU AOMMKHO ObiTh
noATBepXaeHo ncnbliTaHUAMU, NpuBeaeHHbIMU B 6.1—6.10.

6.1 MexaHu4eckas NPOYHOCTb

6.1.1 3OnekTpoarperaTbl AOIPKHBLI 06NaAaTbh MeXaHNYeCKON NPOYHOCTLIO U BblAEPXNBATL MeEXaHU4YecKkoe
BO3AeNCTBME, KOTOPOMY OHW MOTYT Nnoasepratbcsl B YCNOBUSAX HOpMarnbHOW akcnnyatauuu. Bece cocTaBHble
YacTu, NOBPEXAEHWNEe KOTOPbIX MOXKET CHU3UTb Be3onacHOCTb anekTpoarperara, 4OIPKHbI UMETb A0CTaTOYHYHO
MeXaHNYeCcKyH MPOYHOCTD.

CooTBeTCTBME 3reKTpoarperatoB aToMy TpeboBaHUIO NPOBEPAIOT CREAYIOLLMMA UCTIbITAHUSIMUA:

a) McnelTaHne Ha BO3geACTBUE YOApOB, MPOU3BOAUMbBIX MONOTKOM ANS yAapHbIX UCMbITAHUIA.

Yaapbl HAHOCHT MUCMNbITaTeNbHBIM MOSIOTKOM € NMOMOLLbIo NPYXUHbI No IEC 68-2-63. MpyxuHa aomkHa
6bITb OTperynnpoBaHa Tak, 4Tobbl aHeprus yaapa 6bina pasHa (1,0 £ 0,05) [x.
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MpyXX1HbI CMYCKOBOTO MeXxaHu3Ma A0MKHbI BbITb OTperynupoBaHbl Ha MUHUMarnbHOe AaBrieHue, Heobxo-
AvMoe TOMbKO Ans yaepXXaHusi 32)KMMOB CMYCKOBOTO MexaH13Ma B COCTOSIHAM 3aLensieHuns.

YaapHblii MEXaHU3M B3BOAAT NyTeM HaXKaTusl KHOMKKX 0 TeX Nop, MoKa 3aXK1Mbl CMyCKOBOrO MexaHu3Ma
He BOWAYT B COOTBETCTRYIOLLEE NONOXEHWEe Ha/l CTepKHEeM MOMoTKa.

Yaapbl HAHOCAT MO UCNBITYEMOW TOYKe 3rieKTpoarperara HaxaTueM Ha KOHYC ClyCKOBOro MexaHu3Ma B
HanpasneHun, NeprneHgUKyNApHOM K NOBEPXHOCTHU.

[aBneHune NocTeneHHo yBENUUYUBAIOT TaK, YTOBbI KOHYC CMYCKOBOTO MeXaHU3Ma nepemMellancs Hasag ao
TEX NMop, NoKa OH He KOCHETCSA pasMblKatoLMX CTEPXXHEN, KOTOPbIe BKITHOYAIOT CMYCKOBOW MEXaHU3M U OCBOGOX-
JAaloT yAapHUK Ans HaHeceHna yaapa.

O6paseL, B HepaboueM COCTOAHUN XECTKO 3aKperuIfioT U HAHOCAT No TPU yaapa B Kaxaoe MecTo, KOTo-
poe cuuTtaioT Hanbonee cnabebim.

Mpu HeoBXOAUMOCTM yAaPbI HAHOCAT TaloKe NO 3aLMTHLIM YCTPOUCTBAM, pyyvKaM, KHOMKaM, pbiMaram U T. n.

b) UcnbiTaHue Ha cBo6oagHoe nageHune

OnekTpoarperaT ycTaHaBNM1BaloT B NOMIGKEHWEe, COOTBETCTBYIOLLEE ero NONOXEHUIO NPU TPaHCNopTUPO-
BaHUW. 3aTeM anekTpoarperaT cobpackiBaloT Ha 6ETOHHBIN Non ¢ BbicoTbl 20 cM. McnbiTaHue NpoBOAAT OAUH
pas. MNocrne ucnbiTaHus Ha anekTpoarperare He AOIMKHO ObiTb NOBPEXAEHNIA, CNOCOBHBIX YMEHLLIUTL €ro 3nek-
TPUYECKYIO U MEXxaHU4eckyto 6e30nacHoOCTb.

6.1.2 TpeboBaHUA K UCMIbITAHUAM py4eK, KHOMOK, pblYaros 1 Apyrux anemeHtos — no IEC 335-1.

6.2 MexaHuuyeckas yCTONUUBOCTb

6.2.1 UcnbiTaHne anekTpoarperata B Hepabouem COCTOAHUM NPOBOAAT crneayowmm obpasom. dnek-
Tpoarperat ycTaHaBnMBaloT Ha NOCKOCTU, KoTopasi obecnevnBaeT yron HaknoHa 15° Bo Bcex HanpaeneHusXx.

Mpwn HaknoHe nnockocTu noa yrinom 15° anekrpoarperaTt He AOSHKEH ONPOKNALIBATLCA, a TOMMMBO He
OOIMKHO BbINMECKMBATLCS Yepes kKpai. dnekTpoarperarbl, UMetoLmMe CTBOPKU U ABEPLbI, UCNBITLIBAIOT Kak ¢
3aKPBITEIMK, TaK U C OTKPLITEIMU CTBOPKaMU M ABepLamMn. SnekTpoarperar cHATAOT BblAepKaBLWNM UcbiTa-
HWe, ecrin OH He OMpPOKXALIBAETCA N He NPOUCXOAUT BbINAECKUBaHUS TONMMBA U3 TONNUBHOrO Haka.

6.2.2 UcnbiTaHWe anekTpoarperata B paboyemM cocToaHUM NpU HOMUHANBLHOW MOLLUHOCTU 6e3 Harpysku
NpoBOAAT creayoLMm obpasoM. OnekTpoarperart ycTaHaBNMBaoT Ha 6ETOHHYIO LWepPOXOoBaTy NOBEPXHOCTL €
yrrnom HaknoHa 4°. CooTBeTCTBME anekTpoarperata TpeboBaHUsIM HACTOSsILLErO cTaHaapTa NpoBepstoT, NOBO-
paumBas anekTpoarperat Ha 90° BOKpYr BepTUKaNbHON OCK B K&XXA0M U3 YeTbIPEX NOMOXKeHU. SnekTpoarperat
CUYMTAIOT BblAEPXKaBLUMM UCTbITAHWE, eCcln OH He nepemMelyaeTcs 6onee yeM Ha 10 mm 3a 30 MuH paboTbl.

6.3 MexaHu4yeckas 6esonacHocTb

KoHcTpykuma anekTpoarperaTta AomkHa obecrneynsaTs ero 3alwuTy OT NOBPEXAEHUA Npn TPaHCNOPTUPO-
BaHWUWN, XpaHEeHUN U HOPMarbHOW aKcnyaTaLuu.

6.3.1 Ha gocTynHbIx 4ns NPUKOCHOBEHUS YacTsIX anekTpoarperara He OMKHO GbiTb OCTPbIX KPOMOK, 3a-
3y6puWH, 3ayCceHLEeB 1 4p., KOTOpble MOTyT TPaBMUpOoBaTb NOTpPeGuTens.

CooTBeTCTBME 3MeKTpoarperatoB 3TUM TpeBoBaHUSM NPOBEPSIOT BHELLUHUM OCMOTPOM.

6.3.2 [BumKylumecs YacTu anekTpoarperaTtos AOMKHbLI ObITb PacNoNOXeHbl UM orpaxaeHbl Tak, YToobl
npu HopMarnbHBIX YCHOBUSIX SKCMnyaTaumu Bbina obecneveHa s3awmta noTpebuTensa ot Tpasm.

3alWnTHbIe KOXYXM, 3KpaHbl, OrpaXKAeHUst U T. N. JAOMKHbI UMETb HEeOBXOONMYH MeXaHWUYEecKyl npod-
HOCTb W JOMKHBI BbITb 3akpenieHbl TakuMm 06pasom, YTOObl UX 4EMOHTaX Obl BOSMOXEH TOMLKO C MOMOLLIbIO
cneunansHOro UHCTpyMeHTa.

CooTBeTCTBME anekTpoarperata 3TuM TpeBoBaHUSM MPOBEPSIOT BHELUHUM OCMOTPOM U UCTILITAaHWUAMM
no 6.1.1.

6.3.3 [BwvraTenb BHyTPEHHEro cropaHus anekTpoarperata AomKeH 6biTb CHaGXeH MyCcKOBEIM YCTPOit-
cTBOM, KoTopoe oBecneunsaeT BesonacHoCTb onepaTopa Npu 3anycke anekTpoarperata B COOTBETCTBUM C
WHCTPYKLMEN Mo aKkennyaTauun.

MyckoBoe YyCTPOUCTBO OOMKHO COOTBETCTBOBATL CreayoLMM TpeboBaHuaM:

- cTapTep ¢ HaTAXHbIM TPOCUKOM W BO3BPAaTHOW MPY>KNHOW AOMKEH BblTb HAAEXKHO 3aKpenneH;

- 3a30p MeXAy MyCKOBOW PYYKOW B HanpaBneHUW HaTsKeHWUs U APYrMMUX YacTaMU YCTaHOBKA UM MOH-
TaXHBIMU NOBEPXHOCTSIMU AOMKeH o6ecrnevmBaTh BOIMOXHOCTb CBOBOAHOrO MOBOPOTA MYCKOBOM PYUKU;

- MYCKOBbIE PYYKV AOMKHBI COOTBETCTBOBATL TpebosaHuam ISO 11102-1, ISO 11102-2;

- AuseribHble ABUraTteny ¢ pyyYHbIM CTapTepom [AOIMKHBI UMETb YCTPOWUCTBO ANS CHKEHUS AaBneHus B
LMnuHape (Aekomnpeccop), KoTopoe He TpebyeTcs yaepKuBaTb PYKOi Npu NoBopavyMBaHnM KorieH4YaToro Bana
asurarens.
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CooTBeTCTBUE anekTpoarperatosB 3TUM TpeboBaHUsIM NPOBEPSIOT BHELLUHUM OCMOTPOM U 3anyckoM ABU-
raTensi HeCKOMbKO pas.

6.4 3awuta OoT ropsavYUx yacten

KoHcTpyKumMa anekTpoarperatoB AofmkHa obecneunsaTb 3almuTy OT NPUKOCHOBEHWUS K FOPAYUM YacTaMm,
YTOBbI UCKIHOUUTE PUCK OXOTOB NepcoHana npyu HopmanbHOW aKCryaTauun.

6.4.1 OpraHbl ynpasneHns n gpyrue 4actu, AOCTYMHbIE AJ151 onepaTopa, He A0SKHbI HarpesaTbesa bonee
yeM Ha:

35 °C — MmeTannuyeckme noBepxXHOCTH;

60 °C — noBepxHOCTU C HU3KOW yaerbHON TeNNONPOBOAHOCTLIO OTHOCUTENBHO TeMnepaTypbl OKpyXato-
e cpeabl, ykasaHHOM B pasgene 5.

PyuKu 1 pyKOSITKM, K KOTOPBIM MPY HOpMasibHOW 3KCMTyaTauum aniekTpoarperara npukacaeTcs oneparop,
He OOMKHbI HarpeBaTbesa Bonee Yem Ha:

30 °C — MmeTannuyeckme noBepxHOCTH;

50 °C — noBepXHOCTA C HMU3KON yaenbHON TEMMONPOBOAHOCTLIO.

6.4.2 TemnepaTypa YacTei 3aLiMTHOrO BHELLHEro KOoXyXxa (pambl), KpoMe YacTeit, ykasaHHbIX B 6.4.1, He
AomkHa npesbiwath 90 °C. 310 TpeboBaHWe pacnpocTpaHAEeTCs Ha YacTu, pacnoIOKEHHbIe BHYTPU 311eKTpo-
arperara, HanprMep BHYTPU 3aLUUTHOTO KOXyXa, MpeaoXpaHUTENbHOMO KoXyXa 1 T. M.

CooTBeTcTBME 3neKkTpoarperata 3aToMy TpeboBaHUIO NPOBEPSAIOT M3MepPEHNEM TEMNEPaTYpbl 3aLLUTHOMO
BHELLUHEero KoXxyxa anekTtpoarperarta cpasy e nocne pabotbl no 7.3.2.

6.4.3 YacTtu snekTpoarperaTa, KOTopble MOryT HarpeBaTtbest Ao 150 °C, Hanpumep Tpybbl cUCTEMBI Bbl-
rnycka rasa, He A4O/KHbI BbICTYNaTb 3a KOHTYP 3aLLMTHOM paMbl B 30HY paboTbl onepartopa.

6.4.4 Ha yacTsax, MpUKOCHOBEHNE K KOTOPbIM MOXET Bbi3BaTb OXOT, A0IDKEH OblTb HaHeceH Nnbo npea-
ynpexaatowuin 3Hak, Nbo 3T YacTu AOMKHBI UMETb 3aLLUUTHBIE OFPaXaeHUS.

CooTBeTCTBME aneKkTpoarperara aToMy TpeboBaHUo NpoBEPSAOT BHELLUHUM OCMOTPOM.

6.5 MoxapoGesonacHocTb

Mpw aKcnnyaTaunmn NCpaBHoOro arekTpoarperata B COOTBETCTBUN C UHCTPYKUMen (pasgen 9) He A0SMKHO
nponcxoanTb ero camoBosropaHust (ISO 6826).

6.5.1 KoHCTpyKuma TONNMBHBIX 6aKOB A40MKHA UCKMHOYAaTL BO3MOXHOCTb YTEYKA TOMMNBA B HOpMasibHbIX
YCMOBUSAX SKCMyaTaLmn.

WcnbiTaHne Ha NpoYHOCTb TONNMBHBIX BakoB NpoBoaAT no 6.1.1.

[JonyckatoTcs HesHauMTeNbHble NoATeKaHUs NPU No4roToBKe K NycKy 1 Nycke ABUraTerns, KoTopble He Mo-
ryT NPMBECTM K BOSHUKHOBEHMIO NoXapa.

6.5.2 KoHCTpyKUMA 1 pacnonoXeHne ropnoBuHbl TONIMBHBIX GakoB A0MKHLI 0b6ecnevnBaTth, YTobbl Npu
3anvBKe B HUX TOMMUBA U3 KAHWUCTP, OHO He Nonagarno Ha HarpeTble YacTu.

6.5.3 Jllobble YyacTui anekTpoarperata, KOTOpble HAXOAATCA B HENOCPEACTBEHHOM KOHTaKTe ¢ ONOPHOM
NMOBEPXHOCTbIO, He AOMKHbLI UMETb TemnepaTypy 6onee 90 °C.

6.6 AnekTpoobopypoBaHue

BHelUHWe YacTu, N3roToBMNEHHbIE U3 U3ONALMOHHOIO MaTeprarna, NoBpexXaeHue KOTOpbIX NpeacTasnseT
0OMacHOCTb, AOMKHbI BbITb TEMNIOCTONKUMMN.

6.6.1 3awuTa OT BHELWHUX BO34ENCTBUN

Mpw cobntogeHnn TpeboBaHWA MHCTPYKLMN MO 3KcnnyaTauun (pasgen 9) Bo3AencTBME KNUMaTUYECKNX
haKkTopOB, TaKUX Kak BoAa, BMNaXXHOCTb, a Takke MexaHU4Yeckne BO3AENCTBUS MOCTOPOHHMX TBepAbIX TeM, He
AOMKHbI NPUBOANTL K CHUXKEHUIO 6e3onacHOCTM anekTpoarperata.

6.6.1.1 3awuTa OT NPOHWUKHOBEHUSI MOCTOPOHHMX TBEPAbIX TEn

3awuTa anekTpoobopyaoBaHNA anekTpoarperata oT NPOHUKHOBEHUS! MOCTOPOHHUX TBepAbIX Ten Aon-
XHa 6bITb He Hke IP2X no IEC 60529.

WcnbiTaHne anekTpoarperaTta Ha COOTBETCTBME 3TUM TpebGoBaHNAM NPOBOAAT Ha HepaboTatoLLeM anek-
Tpoarperate, YCTaHOBMEHHOM B MOMOXeHWe, COOTBETCTBYIOLLEEe ero HopMarbHON aKCniyaTauuM corfiacHo
IEC 60529.

6.6.1.2 3awwmTa OT NPOHUKHOBEHNSA BOAbI

CreneHb 3aWnThl 31eKTPoobopyaoBaHNA anekTpoarperata oT NPOHUKHOBEHUA BOAbLI A0KHA BbiTh He
Hxe IPX 3 no IEC 60529.
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WcnbiTaHne anekTpoarperata Ha COOTBETCTBUE 3TOMY TPeGOBaHUIO NPOBOAAT Ha HepaGoTaloweM anek-
Tpoarperarte, yCTaHOBMEHHOM B MONOXEHNe, COOTBETCTRYIOLLEE €ro HOPMarbHOM 3KcnyaTaunm, U NPOoBepKon
nocne mncneitaHma no IEC 60529.

Mocne vcnbITaHWUsA NPOBEPSAOT 3reKTPoobopyaoBaHMe Ha NpeaMeT NPOHUKHOBEHWS BOAbI.

KonuyecTso nonasLuelt BHYTPb 31eKTpoobopyaoBaHus Bogbl He JOMKHO BIUATL Ha HOpManbHYLo paboTy
aneKTpoarperara.

Boga He gomnkHa 6bITe Ha 0BMOTKax 1 TOKOBeAYLLMX HYacTsiX, KOTOpble He NpeaHasHaveHbl Ansa paboTel B
YCMNOBUSAX BMaXHOCTU.

MpumedaHune 3— Hannume kpbilwek Ans po3eTok He siBNsieTCs 06A3aTenbHeIM TpeGoBaHneM.

WcnblTaHne anekTpuyeckoin npouHocTy usonsaummn nposogsat no IEC 335-1, a reHepaTopa — no IEC 34-5.

6.6.1.3 BnarocTolkocTb

OnekTpoarperaTtbl 4OMKHBI HOpMarbHO paboTaTh NpU BO3ASNCTBUM BNAXHOCTW, KOTopas BO3ZMOXHa Npu
HOPManbHbIX YCIOBUAX aKCMyaTaLmn.

CooTBeTCTBME anekTpoarperata 3ToMy TpebGOBaHUIO NPOBEPSIOT MyTem BnaxHoih o6paboTku no
IEC 335-1. Cpasy e nocne uUcrblTaHUs NPoBOASAT U3MepeHue Toka YTeYKN U UCTIbITaHWE U3oNSALMNA Ha 3MeK-
Tpuyeckyto npodrHocTs no IEC 335-1.

6.6.2 eHepaTtop

6.6.2.1 HomunHanbHble U paboyne XxapakTepucTnki

leHepaTtop JoMKeH COOTBETCTBOBAaTL TpeboBaHWsAM Kk TMMoBoMy pexumy S2 IEC 60034-1 B yacti HOMU-
HanbHbIX AaHHbIX, POPMbI BOMHbI, CUMMETPUYHOCTU HaNPsPKeHWA, MOLLHOCTU HECUMMETPUYHON Harpysku, 4o-
nyckaemMoro npeBbILLeHWA TeMMNepaTyphbl, knacca U3onaLUmMm 1 Toka KOpOTKOTO 3aMblKaHKS.

CooTBeTCTBME aneKTpoarperara aTum TpeboBaHUsAM NpoBepsT ncnbiTaHnamu no IEC 60034-1.

6.6.2.2 WUckaxeHune cnHycomaansHOCTU KPUBOW HaMpsiKeHNs

KoHCTpyKUMA reHepaTopa AgomkHa obecnevnBaTb HEOOXOAMMYO CUHYCOMAAMNbHOCTL KPUBOW Hanps-
XKeHus.

TpeboBaHusa 1 Mmetogbl UcnbiTaHnn — no IEC 60034-1.

[insa anekTpoarperaTos mManoi MOLIHOCTW YCTaHOBMEHbI ABa knacca:

- knacc 1 — koadbpuumeHT TenedoHHbIX rapMoHuK (KTT) meHee 8 % (ISO 8528-3);

- knacc 2 — KTI meHee 20 %.

CooTBeTcTBME 3neKTpoarperatoB aTum TpebosaHUAM NpoBepsitoT UcnbiTaHusMu no IEC 60034-1.

6.6.2.3 OBMOTKM HN3KOrO HaNpshKeHUs

Mpw HanWuuK B reHepaTopax cneunanbHbiXx 06MOTOK ¢ Ge3onacHbIM HA3KUM HanpsikeHUeM Ans 3apsaaki
6atapen unu crneunanbHbIX 0BMOTOK HU3KOrO HanpshkKeHUst ANnst NMMTaHus Uenei ynpasreHnsi, OHU AOSDKHbI
ObITb N30IMPOBaHbI OT APYrMX 0BMOTOK.

UcnbiTaTensHoe HanpsbkeHune, ykasaHHoe B IEC 60034-1, npuknaabiBaoT Mexay OCHOBHOW 0B6MOTKOM
n/vnn obMoTkon Bo3GYXaeHUs:

2U,, + 2000 B — ana cneuunanbHbIX 06MOTOK ¢ 6e30MacHbIM HU3KUM HanpsbkeHueM, rae U, — Gesonac-
HOoe HU3Koe HanpskeHue;

2U, + 1000 B — ana cneumansbHbiX 06MOTOK € HU3KAM HanpsbkeHneM, rae Uy —— HU3Koe HanpsbkeHue.

6.6.2.4 LlleTkoaepxarenu

KoHcTpyKumna anekTpoarperatoB gomkHa obecnevmBaTb HEBO3MOXHOCTb AOCTYNA K LieTkam 6es npume-
HeHWsA cneumranbHbIX MHCTPYMeHTOB. Konnayku WweTkoaepkaTenei AoMKHbI 3aBUHYMBATLCA He MeHee YeM Ha
TPW NOMHbIE pe3bbbl.

LLleTkoaepkatenu, B KOTOPLIX WeTKka yaepXUBaeTcsl NoCpeACTBOM CTOMOPHOMO YCTPOWCTBA, AOSDKHbI
6bITb BbINOMHEHbI Tak, YTODObLI AaBneHNe NPYXUHbI He 3aBUCENO OT cTomnopa.

JocTynHble cHapyX1 KOMNaYku wetkogepKatenein AofmkHbl GbiTb BhIMOMHEHbI U3 U3OMSILUOHHOTO MaTe-
puana u He AOMKHbI BEICTYNaTb Haf OKpyXXatowen NoBepXHOCTbH. Konnayku AoMmKHbBI UMETb 4OCTaTOUYHYHO
ANEKTPUYECKYHO U MEXaHUYECKYIO MPOYHOCTb.

CooTBeTCTBUE dMeKTpoarperatoB aTM TpeboBaHUsIM NPOBEPSIIOT BHELLHUM OCMOTPOM WM UCTLITAHUSIMU
Ha MexaHWU4ecKyto NPoYHOCTb Mo 6.1.1, nepedyncneHne a) u aNeKTPUYECKyH NPOYHOCTL — Mo 6.9.

6.6.3 MoaknioveHue Harpysku

B anekTpoarperatax nepeMeHHOro Toka HanpsxeHuem o 25 B 1 NocToAHHOIo Toka HanpsikeHvem 60 B
ANA NOAKNIOYEHNA Harpy3ku ONYCKaeTca MCNOMb30BaTh 3aXKUMbI C U30TMPOBAHHBIM BUHTOBBLIM COeANHEHNEM
WU po3eTKN U BUIKK.
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Ans anektpoarperatoB ¢ 6omnee BbICOKUMU HOMUHAMBHBIMU HAMPSKEHNAMN OOMKHBI MCMOMb30BaTLCA
wTencensHble coeauHeHus no IEC 83 (ogHodasHbn Tok) 1 IEC 60309-1 (MHorodasHbIN TOK).

KoHCTpyKLMSA BAUNOK U PO3ETOK ANst Lienei HA3KOoro HarnpshkeHst AorpkHa obecneunBaTtb HEBO3MOXHOCTb
NOAKMIOYEHNST UX K PO3ETKAM U BUNKaM C HOMUHaNbHBIM HanpshkeHnem 6onee 50 B.

6.6.4 PacnpepenurernbHble WUTbI

Ecnu B pacnpegenntensHoM LWUTe YCTaHOBMNEHbI N3MepuUTenbHble NpUbopsl UMM aBToMaTuyeckme Bbl-
KrroyaTenu 3awnTbl OT 3aMblKaHUsl Ha 3eMIto, TO AormkHa BbITb obecrneveHa 3awmTa Wwuta ot BUGpaLuu.

WcnelTaHWe Ha Bo3aeicTBUE BUGPaLMm NPOBOAAT B YCTAHOBIEHHBIX YCIIOBUSAX 3KCMyaTauum anekTpoar-
perata ¢ nocrneayoLwmnm cpaBHeHNeM PesynbTaToB UCTBITaHUsSt ¢ CepTUUKaTOM U3rOTOBUTENS.

6.6.5 BHelHUe y3nbl

Yanbl, pazMelliaemMble CHapyXXu reHepatopa unm pacnpefenutenbHoro LWuTa, HanpuMep racuTenn no-
MeX, KOHAeHcaTopbl BO3OY)XOEHWUs, KOHLbI BbIBOAOB, AOMKHbI GbiTh 3alMLLEHbl OT BHELUHUX BO3AENCTBUIA 1
MeXaHNYeCKUX MOBPEXOEHNIA.

CooTBeTCTBME 3neKkTpoarperaTtoB aTUM TpeboBaHUAM MPOBEPSIOT BHELLHNM OCMOTPOM.

6.6.6 KoppO3nMOHHas CTONKOCTb

OnekTponposoasALne U Apyrue MeTanimyeckme YacTu A0KHbI ObITb YCTONYMBLI K BO3AENACTBUIO KOPRO-
3U1 nNpu paboTe B HOPManbHbIX YCNOBUSIX 3KCMTyaTaLuu.

MprvmeyaHune 4— HepxaBerwLLyo CTanb U KOPPOIMOHHO-CTONKME CraBbl (Medb, NaTyHb U CTarb C aHTUKOp-
PO3VOHHBLIM MOKPBLITUEM) CHUTAIOT COOTBETCTBYIOWMMM 3TOMY TPEGOBaHUIO.

6.6.7 BUHTBLI U coeaUHEHUA
TpeboBaHus K BUHTaAM U coeanHeHnam — no IEC 335-1.
CooTBeTCTBME anekTpoarperatos aTM TpedoBaHuam npoeepsitoT no |IEC 335-1.

6.7 3awura ot nopaxeHus INeKTpu4eCKUM TOKOM

6.7.1 3awuTa oT npsiMoro koHTakTta — no |IEC 364-4-41.

6.7.2 3awuTa oT HenpsAmoro KoHTakTa — no IEC 364-4-41.

6.7.2.1 BbesonacHoe cBepxHU3koe HanpsikeHne — no IEC 364-4-41.

6.7.2.2 3awuTa OTKMOYEHNEM NUTaHUS aBToOMaTU4eCckuM BeikitodaTenem — no IEC 364-4-41, kpome:

- B cuctemax TN n TT gonyckaerca MCronb3oBaTh YCTPOWCTBA 3alUThbl, €C OHU cpabaTbiBaloT Npu
ocTaTovHoMm Toke He Bonee 30 MA (IEC 60947-2 n IEC 364-3);

- B cuctemax IT Bce fOCTyNHbIE MeTanMYecKne YacTu, KOTopble MOTYT OKasaTbCsl MoA HanpshkeHWeM B
criydae noBpexaeHnsa U3onsaumn, AormkHbl 6bITs MOCTOAHHO U HAAEXHO coeAUHEHbl Mexxay coboit u 3aszemne-
Hel. ConpoTuBneHne 3aszemneHus He AormkHO BbiTk Bonee 100 Om;

- B cuctemax IT gonyckaetcsl He NPUMEHATL YCTPOUCTBO KOHTPONS U3OMSLMA U aBTOMaTUYECKOE OTKIHo-
YeHwue Npu YCroBUK, YTO KOPOTKOE 3aMblKaHue B NtoOoN ToUKe NPUBOAUT K TOMY, YTO HanpsbkeHue Ha 3axnMax
reHeparopa He npesbicuT 50 B.

Mpumeyvanune 5—Onpegenenunsi cuctem IT, TN u TT npuBegersl B IEC 60947-2.

6.7.2.3 3awuTa nyTem oTKIMoYeHUa anekTponutaHua — no IEC 364-4-41.

B anekTpoarperartax, He oTHoCALWMXCA K knaccy |l, 4ocTynHble Anst NPUKOCHOBEHUS MeTannM4eckune Jac-
T JOSKHbI BbITh MOAKIIOYEHBI K HYNEeBOMY NpoBoAY.

Mpyn CHUXEHUN CONPOTUBNEHNA U3ONALMA MEXAY TOKONPOBOASILLIMMU YaCTSAMU U HYNeBbIM NPOBOAOM 40
100 Om Ha 1 B Harpy3ka gorkHa BbiTh OTKMIOUEHa OT reHepaTtopa He Gonee Yem 3a 1 c.

O6Lwas AnvHa kabenen, LWHYPOB U T. M. He AoMKHa NpesbiwaTtb 500 M, a NponsseeHne HaNpPsXeHUs Ha
obLLyIo ANvMHY He AofmkHO npesbiwatb 100000 B - m.

ABTOMaTUYeECKOE OTKIIOYEHUE AOMKHO OCYLLECTBNATLCA B cooTBeTCTBUM ¢ IEC 364-4-41, unu HanpsbkeHue
Ha BblBOAAX reHepatopa AobkHO 6bITb He 6onee 50 B B TeweHWe BpemeHu, yctaHoBneHHoro B IEC 364-4-41.

MpumeyaHue 6—B cnyyae NnoBpexaeHNs N30NALUN SNEMEHTOB drieKTpoarperara, paboTalowmx Ha Harpys-
Ky, I0IDKHA YYMTBIBATLCA CYMMA COMPOTUBMEHUIA MEXAY FeHePaTopoOM U KaXAblM U3 31IEMEHTOB.

6.7.3 OnekTpoarperaTtbl 4OMKHBI 06ecneunBaTthb 3alWmuTy OT HEMNPSIMOrO KOHTaKTa 6e3 kakux-nubo aei-
CTBUIA NoTpebutensi B COOTBETCTBUN € 6.7.2.3.

Mpy HopManbHBIX YCIIOBUAX 3KCNyaTauun ato TpebosaHue obecneunBaeTcs:

- aBTOMaTU4YECKUM CHUXKEHUEM HanNpsKeHUs reHepaTopa Ao 3HavyeHust MmeHee 50 B unu cpabarbisaHuem
YCTPOWUCTBa 3alyuThl OT MpeBblleHUa Toka no 6.7.2.3, 4yto obecneunMBaeTcsl KOHTYPOM COMpPOTUBNEHNEM
1,5 OMm, BKNOYaeMbIM B pO3ETKY.
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Ons MHorodasHbIX reHepaTopoB AomkHa ObiTb obecrneveHa 3awmTa OT KOPOTKOro 3aMblKaHUA Mexay
ABymMsA chasamn, mexay dazammn U HyrneBbIM NPOBOAOM, €CIN OH UMeeTCs.

[ns 3alMTbl OT KOPOTKOTO 3aMbIKaHUS AOMKHBI UCMONMb30BAaTLCS TONIbKO aBTOMATUYECKUE BLIKNIOHYATENU.
He gonyckaeTcst ucnonb3oBaHWe NaBkuX npedoxpaHuTenein. Kaxxablid BbIBOA anekTpoarperara omkeH UMeTb
COOTBETCTBYIOLLYIO MapKkupoBky no IEC 60417.

Kopnyc reHepatopa v pacnpegenutenbHbli WUT, eCK OH NPegycMOTPeH, AOMKHbI ObITb NOAKMIOHYEHbI K
3a3eMJISIIOLLMM KOHTaKTaM PO3ETOK U 3aXKUMY 3a3eMIIeHNsI.

Mpw HanuuMM HelTpaneHOro NPOBoAa He AOMYCKAeTCA COeAUHSITb ero € 3aLUMTHBIM 3a3eMIIEHUEM U Kop-
nycom.

TpebosaHusa no obecneveHno Mep 6e3onacHOCTH, BKKYaa ANVHY NUTaKOLWLEro NpoBo4a, ero ceyeHue,
npegenbHoe 3HavyeHne ConpoTUBNEHNS, 4OMMKHbI ObITb NpUBeAeHbl B PyKOBOACTBE Mo 3KCMlyaTauun Ha anek-
Tpoarperar.

CooTBeTcTBYME aneKkTpoarperata aTum TpeboBaHUAM NPOBEPSIIOT BHELUHUM OCMOTPOM 1 KOPOTKUM 3aMbl-
KaHWeM BbIXOAHOW Liernu KOHTYpoM conpoTusneHvem 1,5 OM nyTemM BKITIOYEHUS €ro B PO3ETKY.

6.7.4 Ecnu anekTpoarperaT cHabXeH aBToMaTU4eCcKnM BbIKIlo4aTenem ynpasnsieMoro Toka yTedku Ha
3eMITI0 NS UCnornb3oBaHus B cuctemax TT U TN, To yCTPONCTBO 3a3eMIIEHUSI U MaKCUMarnbHOe 3HaYeHUe co-
npoTueneHus, BelbpaHHble Mo IEC 364-4-41, oormkHbl 6bITb NpUBeAEeHbl B UHCTPYKLIAN NO 3KCNNyaTaLmm anek-
Tpoarperata.

ABTOMaTUYECKUIA BbIKNOYaTENb AOMKEH BbiTb YCTAaHOBMNEH B COOTBETCTBYIOLWIEM MECTE U 3alUyLeH OT
BO34eNCTBUS BNary, BbICOKOW TemnepaTypbl 1 BUGpauuu.

CooTBeTcTBME 3neKTpoarperata aTomy TpeboBaHWUio NPOBEPAIOT BU3yallbHbIM OCMOTPOM, NPOBHBLIM 3a-
MycKOM 1 NpoBepKoit ero paboTbl HA COOTBETCTBUE TPEBOBaHUAM UHCTPYKLMK NO SKCNNyaTauuu.

6.7.5 Ona obecneyeHns anekTpo3Hepruen pacnpeaenuTenbHbIX ceTelt UM BTOPUYHBLIX pacnpegenu-
TerbHbIX CUCTEM B 3nekTpoarperarax AOMKHbl OblTb y4TeHbl TpeGoBaHUA 3alWUTHBIX Mep, NPUMEHAEMBbIX B
3TUX cryyasnx.

[ns nposepky cpabaTbiBaHUS aBTOMATUYECKOrO BLIKNKOYATEN NPU 3aMblKaHUM Ha 3eMII0 UCTIONb3YHOT
KOHTYp conpoTusneHnem 1,5 OM, ycTaHaBNMBaeMbIN 3a WITENCENbLHON po3eTkon no 6.7.3.

Ecnu ToK KOpOTKOro 3aMblkaHUA HEAOCTATOUEH AN OTKIOYEHMA aneKTpoarperara unu obluee conpoTus-
neHue B Lienu, BKITFOYEHHOW B po3eTky, bonee 1,5 OM, TO NPUMEHSIIOT HE 3aBUCSILLYIO OT TOKa U ASIMHBLI COeUHU-
TenbHbIX NPOBOAOB NPOBEPKY 3aLUMThI (Hanpumep, BbiKMoYaTenb 3aMblkaHUsl Ha 3eMIio).

CenekTnsHOe pa3mblKaHWe YCTPOWCTB 3alUuThl OT MPEBLILLIEHUS1 TOKa AOMYCKAEeTCA TOMbKO B UCKMIOYK-
TenbHbBIX CAYYaaX; B aneKkTpoarperarax, paboTawowmux B 06bIMHOM peXxume, UCMONb30BaTh NilaBkMe npegoxpa-
HATENW B Ka4eCTBe 3alLMThl He AonyckaeTcsl.

CootBercTBME anekTpoarperata TpeboBaHUSAM 3aLLMThbI OT KOPOTKUX 3aMblKaHUA NPOBEPAOT BHELLHAM
OCMOTPOM U1 3aMblKaHUEM KOHTYpa conpoTueneHnem 1,5 OM Ha Bbixoge po3eTKu.

6.8 MoBbiweHUe TeMnepaTyphbl

Mpu akcnnyaTtauum anekTpoarperara ¢ ycTaHOBMEHHBIMU B OObIMHOM peXxume XapakTepuctukamm, Tem-
nepaTypa He AOIPKHa NPeBbILLAaTh YKasaHHbIX NpeaenbHbIX 3Ha4YeHUN.

OTo TpeboBaHue obecnevmBaeTcs Npu paboTte anekTpoarperara co cpegHen AonyCTUMON MOLLHOCTBIO U
B TedyeHue 60 MuH cornacHo 6.8.1 n 6.8.2.

6.8.1 NeHepaTop

HonycTuMele npeaensHble 3HaveHns TemnepaTypsl — no IEC 60034-1, pasgen V.

McnbiTaHna npu NpesbIlleHn TeMnepaTtypbl n Metoabl nasmepeHna — no IEC 60034-1, pasgen V.

M3mepeHust nposBoaaT cpasy e nocre ucnoitaHuia no IEC 60034-1.

M3mepeHue Temnepatypbl 0GMOTOK MPOBOAAT METOAOM M3MeHeHUa conpotusneHus no IEC 60034-1.

MpumeuvaHnune 7—/TIpu ncnbiTaHMsIX aCUHXPOHHOTO FreHepaTopa bonee BbICOKME TemnepaTtypbl BO3HWKAIOT
vaue npuw pabote 6e3 Harpy3ku UM NPU YacTUYHON Harpy3ke, Yem nNpu paboTte ¢ HOMUHANBHOW MOLWHOCTLIO. Mpy Heobxo-
AVIMOCTU criefyeT NOBTOPUTL UCTILITAHNE B PEXUME YaCTUHHON HArpy3Kku.

6.8.2 [1Buratenb BHYTpPeHHEro cropaHus u apyrue coctaBHble 4acTu

MsmepeHne TeMneparypbl NPOBOAAT NpU YCTaHOBUBLLEMCS TENMOBOM pexxume paboTel anekTpoarpera-
Ta. Temnepatypa He AOMKHa NpeBblllaTh 3Ha4YEeHUIA, YCTaHOBNEHHBLIX U3rOTOBUTENEM UCTILITYEMOI COCTABHOW
yacTu.

CooTBeTCTBME 3nekTpoarperara aToMy TpeboBaHUo NPOBEPSIOT NyTEM U3MEPEHUsI TeMnepaTypbl ABUra-
Tens U Apyrmx COCTaBHbIX YacTeun.

8
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6.9 Tok yTeu4ku 1 aneKTpuyeckaa NPoYHOCTb U3ONALUMN

Maonsaums Bcex YacTen anekTpoarperara, HaxogsawWwmnxcs nog HanpsbkeHueM, AormkHa ObiTb BbInonHeHa
Taknum 06pasom, 4ToObl Npn paboTe B pacueTHOM PEXMME TOKW YTeUKM He MpeBbILani 4onyCTUMbIX 3Ha4YeHUN.
CooTBeTCcTBMe anekTpoarperara aTomy TpeboBaHUo NPoBepSOT NcnbITaHusamu no IEC 335-1.

6.10 PexxuMm neperpysku

Mpw akcnnyataunm BeposiTHa BO3MOXHOCTb paboTbl afiekTpoarperaTa ¢ neperpyskoin. dnekrpoarperarhbl,
KOTOPbIE UCMBITEIBAIOTCA B COOTBETCTBMM C TPeBOBaHUSIMM HACTOSALLEro CTaHAapTa, AOMKHbI BblAepXKMUBaTh rne-
perpyaky 6e3 yxyaleHus nokasatenei 6ezonacHocT.

6.10.1 HeynpaBnsieMblil reHepaTop

OrpaHunyeHne Harpysku aneKTpoarperaToB ¢ HeyrnpasnsieMelMy reHepaTopamm obecnevnsaeTcs 3a cyHeT
CHWKEHWNA CKOPOCTU 1 HAMPSKEHNA, KOTOPbIE NPOUCXOASAT MPU YBENUUEHNN Harpy3Ku.

WcnbiTaHne NpoBoAsAT NPy HOPMarbHbIX YCIOBUAX OKpYKatoLLen cpeabl, ykasaHHbIX B pasgene 5, u npu
HOMUWHAMNbLHOW MOLLHOCTM — No 7.1. DnekTpoarperar HarpyxatoT akTUBHON UM peakTUBHON MOLLHOCTLIO A0
3Ha4YeHUs BbllLe HOMUHAMNBLHOM MOLLHOCTI 0 TeX Mop, NoKa He YCTaHOBUTCH MakcUMaribHasi MOLHOCTL Uin
noka HanpsbkeHne He cHmManTesa Ao 0,8 % HOMUHAMNBHOMO 3HaYeHMUs.

McnbiTaHWe Ha npeBbileHne TeMnepaTypbl Bhllle npeaenbHbIX 3Ha4YeHWA NPOBOASAT B YCTAHOBIEHHOM
paboyeli Touke B TedeHne He Bornee 30 MUH UNK 40 TeX Nop, NoKa 3almMTHOE YCTPOMNCTBO HE OTKIHOUYUT reHepa-
TOp. Bo Bpema ucneITaHWsA TemnepaTypa 0OMOTOK HE AOMKHA NpPeBbIWaTs NpeaenbHbIX 3Ha4YeHUIR, yCTaHoB-
neHHbix B IEC 60034-1, 6onee yem Ha 20 °C.

6.10.2 YnpaBnsewmblii reHepaTop

B anekTpoarperartax ¢ ynpaensieMbiMU reHepaTopamu HanpsbkeHue npu yBenmvyeHnn Harpysku He gor-
)KHO MpeBbILaTh YCTaHOBMNEHHBIX NPeAenbHbIX 3Ha4YeHMn. MOLHOCTb, OTAaBaeMasi reHepaTopoM, A0MKHa yBe-
nnMumBaTtbCa copa3MepHo Harpyske. MolHOCTb anekTpoarperata oObIMHO OrpaHWveHa Asuratenem
BHYTPEHHero cropaHusi. 31o HeobXxoauMo ANs 3alUMThl reHepaTopa nepeMeHHOoro Toka oT TeNnoBon neperpys-
KM MpU MOHMKEHHOM CKOPOCTMU.

WcnbiTaHne NpoBOoAAT NYTEM HarpyXeH1s 3reKTpoarperata MOLHOCTbIO Bbille HOMUHANBHOTO 3Ha4YeHUs!
A0 MaKcMManbHON MOLLHOCTW MW NageHus HanpsbkeHusa. MNocne 3Toro NPoBoAAT UCMbITaHWE Ha NpeBbiLeHne
TemnepaTtypbl 06MOTOK M UcMbITaHnsA no 6.10.1.

6.11 HenpaBunbHas akcnnyaTauyus

6.11.1 OnekTpoarperatbl 40MMKHBI paboTaTb ¢ HOMUHANBHON Harpy3kol NPU YCTAHOBMEHHOM pexumMe
oXNaxaeHus 1 TemnepaType okpyxatowen cpeapl. Ecnn ycnosus akcnnyaTtauum He COOTBETCTBYIOT Tpebosa-
HUAM, YCTaHOBMEHHbIM B HACTOALWEM CTaHAapTe, U ecnn oxnaxxaeHue ABuratenst U reHepaTopa HeoCTaTo4HO
(Hanpumep, B pesyneraTe paboTbl B OFpaHNUHEHHBIX 30HaxX), He06X0AUMO CHU3UTL MOLLHOCTL 3rieKTpoarperara.

3T0 AOMKHO BbITb OrOBOPEHO B KavecTBe 0CODOro yCnoBusl B UHCTPYKLMK NO aKcrnyatauun. CooTeeT-
CTBUe anekTpoarperata 3TuM TpeboBaHUAM NPOBEPSIIOT NPU HANUYUK 0COBLIX YCMOBUIA B MHCTPYKLMM MO 3KC-
nnayatauuu.

6.11.2 KopoTkue 3amblkaHWUA NtoBbIX 3NeKTpUYeCcKUX BLIBOAOB 3NeKTpoarperata He AOMKHbI Bbi3biBaTb
3NEKTPUHECKUX UNU MEXaHWUHYECKUX NOBPEeXAEeHUN, KOTopble NoBMeknu 6bl CHWKEHWE YpOBHSI Ge3onacHoCTu.
370 KacaeTca U 3apAAHLIX BLINPAMUTENEN B CnydYae nNpucoeanHeHnsa ux K knemmam obpaTHOM NonsipHoCTU
3apshkaemoii 6atapen.

Mpw Harpyske anekTpoarperatos PasNUYHBIMU HOMUHANBHBIMU HANPSKEHUSIMUA HenpaBUibHLIA BbIGOP
HanpsbKeHUA He AOMKeH NPUBOANTL K NOBPEXAEHUIO anekTpoarperara.

CooTBeTCTBUE anekTpoarperatos aTum TpeboBaHUsIM NPoBepsIloT B NpoLecce paboThl anekTpoarperarta
[0 BO3HUKHOBEHWUA peXuUMa KOPOTKOro 3aMblkaHUsi Ha BLIXOAHBIX 3aKMMaXx UMM OKOHEYHbIX Harpy3ok u cpaba-
TbIBAHUS NNABKUX NpeaoxpaHuTenei, AOCTYNHLIX 6e3 NoOMOLUM UHCTPYMEHTA.

Kaxaoe ucnbiTaHne HenpaBUnbHOro pexuma aKkcniyatauum npoBoasT OTAENbHO.

Mocne kaxaoro UcneiTaHus Moboe salWwuTHOe YCTPOIMCTBO, KOTopoe cpaboTarno, A0OMKHO ObITb 3aMeHeHo
UMK YCTaHOBMNEHO B UCXOAHOE MOMOXeHUe.

Ans anekTpoarperatos, UMeIOLMX BbIBOA 3apsda akKyMynsATOpPHbIX 6aTapeid, NONHOCTLIO 3apsbKeHHYHo
GaTapelo NOAKNIOHAIOT K BLIXOAHBLIM 3aXKUMaM KrieMMamMu obpaTHOM MomnsipHOCTM 10 TeX Nop, NMoka He YCTaHo-
BUTCA YCTONUUBBIN PEXUM paboThl.

Mpw ncnblTaHUSX He AOIMKHO BbITb NOABMEHMUS MiTaMeHU, paciniiaBNeHHOro MeTasnnia Unn B onacHbIX Ko-
nnM4ecTBax AA0BUTOrO UITK BOCTNIAMEHSIIOLLErocs rasa, a 3salyUTHble OrpaxaeHns He AoMKHbl AechopMUpoBaThb-
€A A0 Takol cTeneHu, 4Tobbl He COOTBETCTBOBATL TPEBGOBAHMSAM HACTOSILLErO CTaHaapTa.
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Mpy NCBbITaHUAX UCMIONb3YIOT CBUHLIOBYHO akKyMYNATOpHYo 6aTapeto HanpsikeHWeM, paBHbIM pac4yeTHo-
MY BBIXOAHOMY HarnpsbKeHWo MOCTOSIHHOTO ToKa Lenwu 3apsga 6atapen snekrtpoarperara, ¢ 3MeKTpUYeckUM 3a-
psagom He MeHee 70 kKn. Ecnn B MapkupoBKe 3apsilHOrO anekTpoarperata WM B PYKOBOACTBE Mo
3KCNyaTaumm Ha STOT aneKTpoarperaTt ykasaH SMeKTPUYECKUA 3apsg akkyMymnsaTopHON 6aTtapen, oTnvyato-
LLIACS OT YKa3aHHOro Bbllle, TO UCTONbL3YOT BaTapeto ¢ aNeKTPUYeCcKUM 3apsaoM, ykazaHHbIM B MapKUPOBKe
U PYKOBOACTBE MO 3KCnnyarauuu.

6.11.3 YcTpoiicTBa ynpaBneHWs 4acTOTON BpalleHusl ABuraTens 4oSKHbl OblTb 3alyueHbl OT Henpa-
BUNbHBIX AeWACTBUIA NoTpebuTens.

Ecnu nmeetcs 4oCTYN K UCNONMHUTENBHOMY MEXaHW3My perynsatopa 4acToThbl BpalleHusl, TO KpaTkospe-
MEeHHOEe MpeBbILLIEeHNEe HOMUHAlbLHOM YacToThl BpalleHnst B 1,2 pasa He JOMKHO NPUBOAUTL K MOBPEXASHUIO
anekTpoarperara.

CooTBeTCTBME 3neKkTpoarperata 3ToMy TpeboBaHNIO NMPOBEPSAIOT BHELUHUM OCMOTPOM U paboToi anek-
TpoarperaTa B TedeHue 1 MUH C 4acTOTON BpalleHus, B 1,2 pasa npeBbilaoLwen HOMUHaNbHOe 3Ha1eHue.

6.12 NyTn yTeuku, Bo3ayLUHbIE 3a30pbl U TOMLMHA U3oNALUN

MyTv yTeUKM 1 BO3AYLUHbBIE 3a30Pbl AOMMKHbI ObITh HE MeHbLUe 3HaveHun, NpueeaeHHbIX B IEC 335-1. Co-
OTBETCTBUE YKasaHHOMY CTaHAapTy NPOBEPSIOT U3MEepeHUEeM BO3AYLLUHbIX 32a30POB 1 NPOBEPKOI COOTBETCTBUS
HOPMaTUBHON AOKYMEHTaLMN.

6.13 OTpenbHble KOMNOHEHTLI 3NeKTpPooGopyaoBaHUA

KomnoHeHThl anekTpoobopyaosaHus, Heobxoaumble Ans obecriedyeHna 6e3onacHOCTU, AOMKHBI COOT-
BETCTBOBaTb TpeBGoBaHUAM 6e30MacHOCTU, NPUBEAEHHBIM B COOTBETCTBYHOLMX HOPMAaTUBHBIX AOKYMEHTaX Ha
HUX.

Ecnu Ha oTAenbHbIX YacTsax anekTpoo6opyaoBaHUsa MMeeTcsl MapkMpoBKa (KNeiMo) ¢ ykasaHUeM MX aKC-
MnyaTaLnoHHbIX XapakTEPUCTIK, TO YCMOBUA UX 3KCMNyaTaLumn B COCTaBe ariekTpoarperara AofkKHLI COOTBET-
CTBOBATb 9TUM XapakTepucTuKam.

WcnelTaHue oTaenbHbIX AeTanei, KOTopble A0KHLI COOTBETCTBOBATL TEXHUYECKUM TpeGoBaHUAM, OTNu-
YatoLMMCS OT YKasaHHbIX B HACTOSALLEeM CTaHAapTe, NPOBOAST N0 HOPMAaTUBHBIM JOKYMEHTaM Ha HUX.

Ecnu Ha getansx uMeeTcsl MapKMPOBKA C YKasaHWEM WX 3KCMyaTauMOHHbIX XapaKTepucTuK 1 aetanu
NCMOMb3YHTCS B COOTBETCTBUM C 3TON MapKUPOBKOU, TO UX UCTILITAHNE Takke AOMMKHO OCYLLEeCTBATLCA Npo-
BEPKOI Ha cooTBeTCTBUE TpeGoBaHUAM, coaepXallMMca B MapkupoBke. B aTom cnydvae yucno o6pasLos ans
UCMbITaHN JOIMKHO COOTBETCTBOBATL TPeBOBaHUAAM HOPMATUBHOWM AOKYMEHTaLUn Ha aeTanu.

Ecnu Ha gaHHyro AeTanb OTCYTCTBYET HOPMaTUBHLIN AOKYMEHT Ui ee NpUMeHeHWe oTiMYaeTcs OT yKa-
3aHHOTO B MapKUPOBKE, TO UCMbITaHUe AeTanu NpoBOAAT B COOTBETCTBUU ¢ TpeGoBaHMAMU MO 3KcnnyaTtauum
anekTpoarperata. B atom crniyyae uncno o6pasLoB ANA UCMbLITAaHUIA, Kak NpaBuno, onpeaenserca Tpe6osaHns-
MW HOPMaTUBHOW JOKYMEHTaUuK Ha nodobHyto aeTans.

CooTBeTCTBYE AeTanei ykasaHHbIM TpeGoBaHWSIM NPOBEPAIOT BHELHWUM OCMOTPOM UMK NO COOTBETCTBY-
toLLEMY HOPMaTUBHOMY AOKYMEHTY.

7 Paboume xapaKTepuUCTUKMK, BbIXO4HAA MOLWHOCTb, KNacc KayecTBa U pacxopq
TOonnuBa

7.1 HopManbHble ycnoBUA akcnnyaTauuu

HopmarnbHble ycrnosus skennyatauumn anektpoarperata rno ISO 3046-1:

- TeMnepaTtypa okpyxatoLlen cpegbl — 25 °C;

- OaBneHue okpyxarollero sosayxa — 100 kMa;

- oTHocUTenNbHas BraxHocTb — 30 %.

7.2 NMyck n ycnoBuA akcnnyatauum

3OnekTpoarperaTbl paccunTaHbl Ha Nyck 1 paboTy Npu TemMnepaType okpyxatoLuen cpeabl oT MUHyc 15 °C
po nntoc 40 °C.

7.3 OnpepeneHue BbIXOAHON MOLLHOCTH, Kflacca Ka4yecTBa U [ONYCTUMbIX OTKITOHEHUIA

HanpshkeHus

7.3.1 MoparoToBky K paboTe U NMyck aneKkTpoarperaTos OCYLUECTBMAOT B COOTBETCTBUM ¢ TpeGosaHUsMU
WHCTPYKLMM No 3KcnyaTauuu. MNocne npumMepHo 5 MUH NporpeBa ABuratess BHyTPEHHero cropaHus MsMepsioT
MaKcUMasibHble AONYCTUMblE 3HAYeHUs HAaNPSBKEHUA U YacTOThl HeHarpyXeHHoro reHeparopa.
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7.3.2 Mocne paboThbl B Te4eHWe He MeHee 60 MUH Npu cpeaHein AoNYCTUMON MOLLHOCTY U NPpK 3ajaHHOM
KoadbbULMEHTE MOLLHOCTW NMPOBOANAT MPOBEPKY MOLLHOCTI NyTEM NOCTENEHHOrO YBENMUYEHNUS Harpysku Ha re-
HepaTop OT pexunma XOrnocToro xo4a A0 HOMUHarbLHON BbIXOAHOW MOLWHOCTU UK A0 NpedernbHON BLIXO4HON
MOLLIHOCTW.

Mocne aToro NPOBOAAT MPOBEPKY HAMPSHKEHUS U YacTOTbl Ha cooTBeTCTBUE Krnaccy G1 no 1ISO 8528-5,
nogpasgensl 16.1, 16.6, 16.7 1 16.10 npu nocnenosartenbHO NoAaBaeMbIX pasfUYHbIX Harpy3kax.

AKTUBHYHO MOLLHOCTb M3MEPSAOT MPW MOMOLLM BaTTMETPA, @ NOMHYH MOLLHOCTb BBIMUCTISIOT Kak Npou3Bse-
AeHne ToKa Ha HarnpsikeHue.

Ecnu 3HaveHuWs gaBneHust W/unu Temnepatypbl OKpyKatollen cpedbl Ha MecTe UCMbITaHNS He COOTBET-
CTBYIOT yKasaHHbIM B 7.1, TO COOTBETCTBYOLLUME M3MEePeHHbIe NapameTpbl ABUraTens BHYTPEHHEro cropaHms
AOMKHBI BbITb OTKOPPEKTUpoBaHbl cornacHo 1ISO 3046-1.

3HaveHne paboyeli MOLLHOCTM, YCTaHOBIEHHOE ANsi HOpMaribHbIX YCIOBUIA aKCnyaTaunm, He JOMMKHO
6bITb 6onee YeM Ha 5 % Hke HOMUHANBbHOrC 3Ha4YeHUs ANg knacca kadecTtsa A 1 6onee Yyem Ha 10 % — anga
knacca kayecTsa B.

7.3.3 YaenbHbI pacxoq TONNUBA 3MeKkTpoarperatoB B rpaMmmax Ha kunosatT-d4ac no 1SO 3046-1 nnu 8
nMTpax B Yac paccunThIBaroT Npu 75 %-HOM BLIXOAHON HOMUHAMBLHON MOLLHOCTMN (MOLLHOCTU Ha BbIBOAAX reHe-
patopa).

7.4 NMopaBneHue paguonomex

YpoBeHb paauMomnoMex 3reKTpoarperatoB [AOIPKEH COOTBETCTBOBAThL: JMekKTpuveckne Yactm —
CISPR 14-1; gsuratenu BHyTPEHHEro cropaHns ¢ NCKPoBbIM 3axuraHnem — CISPR 12.

YcTaHoBKa YCTPONCTB AN CHWKEHUA YPOBHS paanvornoMex He JOSKHA NPUBOANTL K CHIKEHWIO SNEKTpU-
Yeckol 1 MexaHu4Yeckon 6e30nacHOCTU arekTpoarperara.

MpoBepKy COOTBETCTBUSA 3nekTpoarperata atum TpebosaHuam nposogaT no CISPR 12 u CISPR 14-1.

8 MapkupoBka

MapkupoBka gomkHa OblTb Nerkopasnmyumon 1 4onroBe|HOMN.

Ha Ttabnuuke gormkHbl ObITb HAHECEHBI TEXHUYECKUEe AaHHble, NpuBeaeHHble B ISO 8528-5, pasnen 14.

HomuHanbHyo MOLLHOCTb YKa3biBaloT B KUnoBaTTax.

Tak Kak TeXHMYecKue XapaKTepucTUKA anekTpoarperata ycTaHOBMEHb! AN HOPMarnbHBIX YCNOBUA 3KC-
nnyartaummn, HeT HeoBXOANMOCT I yKa3bIBaTb Ha TabNUUKe BLICOTY HaZl YPOBHEM MOPSA U TEMNEepaTypy OKpyXKar-
Lien cpeabl.

CooTBeTCTBME MapPKUPOBKX yKasaHHbIM TpeboBaHMSIM NPOBEPSIIOT BHELWHUM OCMOTPOM.

Ha kaxxaom anekTpoarperarte AofKHbI ObITb HAHECEHBI YKa3aHUsi 0 HeoBxoauMbIX Mepax 6esonacHocTH,
B YaCTHOCTMU:

a) «Msyunte pykoBOACTBO MO 3KCMIyaTauumy,

b) «OTtpaboTaHHble rasbl cogepxar siA0BUTLIE Mapbl, TO3TOMY paGoTa B HEBEHTUUPYEMOM NMOMELLIEHUN
3anpelleHa»,

c) «3anpaeka TONMBOM paboTaroLEro aneKkTpoarperara sanpeLleHa.

Ha vacTax anekTpoarperaTa, KoTopble MOryT Bbi3BaTb OXOru, AoSMkHa ObITb HaHeceHa COOTBETCTBRYOLAA
MapkupoBka, MMbo 3TN YacTu AOMKHBI GbITb OrpaxaeHsl. Ha ycTpoiicTBax ynpasneHus AomkHa GbiTb OT4eTn-
Basi COOTBETCTBYIOWAA Mapkuposka. B saBucuMocTu oT Mogenu anektpoarperara nméo B cuny TpebosaHuin,
NpeabABAAEMbIX KOHTPONUPYIOLMMU OpraHaMu, AoNyCcKaeTc HaHOCUTL AONOMHUTENbHYHO MapKUPOBKY.

CumBonel MapkUpoBKK AOMKHLI cooTBeTcTBOBaTh ISO 7000.

9 WHCTpyKuusa no 3kcnnyatauuun. PykoBoacTBo No TexHMKe 6e30nacHOCTH

PaboTatowwmit anekTpoarperat MOXeT NPeACTaBNsATh ONACHOCTb A1 HeCneunanucToB, ocobeHHo ansa ae-
Teir. besonacHas akcnnyartauua obecnevmBaeTcsl COOTBETCTBYIOLMMM 3HAHUAMM O paBoTe anekTpoarperara.

B pykoBoacTBe No akcnnyaTauun Ha anekTpoarperat ¢ NpuBogom OT NOPLUHEBOro ABUraTens BHyTpeHHe-
ro cropaHus, CooTBETCTBYIOLWMUIA TpeBoBaHUAM HacTosILLEro cTaHaapTa, AOMKHa coaepXKaTbes, Kak MUHUMYM,
cnegywowas uHgopmMaums o TpeboBaHUsX K TexHuke 6e30nacHOCTM, 3JKCMlyaTauMM U TeXHUYECKOM
obcnyxusaHunu:

a) Wndopmauma 06 obmx TpeboBaHMax bGezonacHOCTU

HaHHas nHdopmauma aomkHa BKNoYaThb B cebst paclundpoBky NpeaynpeauTerisHbIX CUMBOIIOB Ha 3Nek-
Tpoarperare.
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B pykoBoACTBe Mo aKcnyaTaummn AoMKHbI BbiTb cnegytowme ykasaHus:

1) «[epxaTb aeten Ha He3onacHOM pPacCTOsIHUK OT aneKkTpoarperara;

2) «Tonnueo nerko BocnnameHsieTcs. He KypuTb BO Bpems 3anpaBku U He NPOU3BOAMTbL 3anpaBky BOnu-
31 OTKpLITOrO NNameHun. He gonyckaTb pasnuea TONNMBay;

3) «HekoTopble yacTu AgBuratensl BHyTPEHHEro CropaHusi ropsidme U MoryT cTaTb MPUUMUHOW OXKOTOB.
O6palwatb BHUMaHKe Ha npeaynpeauTenbHble HaAnMeK Ha anekTpoarperarey;

4) «OtpaboTaBluMe rasbl gBUraTenst AAoBUTbLL. AnekTpoarperar He AomkeH pa6oTtaTb B NOMeELeHUsX
6e3 BeHTUNAUMKU. Ecnu anekTpoarperar ycTaHOBIIEH B NOMELLEHUA C BEHTUNAUMEN, TO Heobxoaumo cobrio-
Aatb TpeboBaHUA NPOTMBONOXAPHON U B3pbIBOGE30MacHOCTUY.

b) TpeboBaHusa anekTpobesonacHOCTU

B pykoBoacTBe no aKkcnsyaTauum OMKHbl ObiTb NpUBeAEHbI Crieqyrowme yKasaHus:

1) «He ponyckaeTcs nonb3oBaTbCcsl HeUCNPaBHbLIM 3NekTpoobopyaoBaHNeEM (B TOM YUCHe NPOBOAAMU U
LUTeNncenbHbIMN COEAUHEHUAMN)»;

2) «He ponyckaetcs noacoeauHATL aneKkTpoarperar K ApyruM UCTOYHUKAM 3feKTPO3HEeprnm, Takum Kak
nuTaowas anekTpoceTb. B 0cobbix cnyyasix, korga HeobxoauMo pesepBHOE NOAKMHYEHUE K UMEIoLUMCS
3HeprocucTemMam, ero AosbkeH NpPoBOAUTb TOMbKO KBaNMMUUMPOBAHHBIA 3MEKTPUK, KOTOPLIA AOMKEH 3HaTb
0cobeHHOCTW aKcnyaTaumm o6opyaoBaHus, paboTarowero 0T KOMMYHasIbHOW 3M1eKTPOCETU, 1 SKCIyaTaLum
anekTpoarperata. 3TM 0cobeHHOCTU AOMKHbI ObITb YKa3aHbl B UHCTPYKLMW MO 3KCNyaTaLuumy;

3) «3awmTa oT nopaxkeHUst ANEKTPUYECKUM TOKOM 3aBUCUT OT BbIBOpa aBTOMaTUYECKUX BbIKIloUarene,
HeobxoaMMbIX AN AaHHOro anekTpoarperarta. MNpy 3aMeHe aBTOMaTUYECKUX BbikNovaTenein yctaHaBnmeatoT
BbIKIIOMATENW, NMetoLLMe Takue Xe napamMeTpbl U paboune xapakTepucTukuny;

4) «Bcneacteue 60MbLINMX MEXaHUYECKUX Harpy30K AOIDKHBI UCMONb30BaTbCA TOMBKO MPOYHbIE rbkue
kabenu B peanHoBoit o6ornodke no IEC 60245-4 unu aHanorM4Hbie».

Ecnu anekTpoarperaT umeeT 3alMTHYIO XapakTepucTuKy «3awuta nyTem OTKIHOUYEHUs1 areKTponuTa-
HUS» cornacHo 6.7.2.3, TO B pyKOBOACTBE MO 3KCMyaTauun yKkasbiBaloT creaytoLlee:

5) «He TpebyeTca 3azemMnaTb reHepatopy;

6) «[pu ncnonb3oBaHUK yanuHUTENEn UN NepeaBuKHbIX pacrnpeaenuTenbHbiX ceteil oblaa anuHa
yanuMHUTEnen ¢ nonepedHbiM cedeHnem 1,5 Mm2 gomkHa ObiTb He 6oree 60 M, ¢ NonepeyYHbIM ceYeHUeM
2,5 Mm2 — He Gonee 100 m».

c) YkazaHus o TpeboBaHuax 6e30nacHOCTM nepes nyckom

«[Ana 6e3onacHoi aKkcnyaTauum aneKkTpoarperaTa onepaTop AOMKEH XOPOLUO NU3y4nTb OYHKUMUK U pac-
MoNoXXeHne opraHoB yrnpasneHns, NHANKATOPOB U U3MepUTEnbHBIX NPMbopoBy. PykoBoACTBO MO 3KcnnyaTta-
LMK Takke OOMKHO BKMoYaTh B cebsi:

1) onucaHune yHKLUIA 1 pacrnonoXeHUst OpraHoB ynpasreHusi, UHAUKATOPOB U M3MepUTENbHBLIX Npubo-
POB;

2) nsobpaxeHue npegynpeauTenbHbIX CUMBOMOB Ha anekTpoarperate u, Npu HeobxoauMocTu, UX Ao-
nonHUTenbHoe 06bsICHEHNE;

3) ykasaHusi 0 Bcex HeobxoaMmbIX NpeanycKkoBbIX MPOBEpPKax, B TOM YMce 0 NPoBEpKe NpaBubHOro no-
NOXEeHWA anekTpoarperara.

d) YkasaHus o TpeboBaHusx 6e30nacHOCTM Npu Nycke ABUraTens BHYyTPEHHEro cropaHus:

1) PYKOBOACTBO MO 3KCMyaTaumnm AOMKHO BKItoYaTh B cebs cneumarbHble MHCTPYKLMM MO UCMoNb3oBa-
HUIO ANa Nycka ABUraTens nerko UcnapsoLwnxcst BUAOB TOMMUBA, €CNN UX NPUMEHEHME O0MYyCKaeTCs;

2) pykoBOACTBO NO 3KCMyaTauum Ha ABuUraTeny ¢ annapaTtypon 4nsa pyyHoro nycka (Hanpumep, ¢ anna-
paTypon Ans nycka pyKosTKOW, py4YHbIM CTapTepoM) AOSMKHO codepXaTb npeaynpexaeHue o6 onacHocTu no-
nyyeHnst TpaBMbl NP BHE3AMHOM M3MeHEeHUW HanpasneHns BpalleHns Bana apuratens.

e) YkasaHusi o TpeboBaHNsX 6e30MacHOCTH B NpoLuecce aKCnyaTaLumn aneKkTpoarperarta

OnekTpoarperaTtbl 4ONYCKAETCs HarpyXaTb TOSbKO 40 HOMUHAMbHOM MOLLHOCTM MPYU HOPMarbHbIX yCro-
BUAX OKpYXKatoLlel cpeabl. Ecriv ycnosusi akcnnyatauum anekrpoarperata He COOTBETCTBYHOT MPUBEAEHHbIM B
HacTosILLEM cTaHAapTe U ecrin crucTemMa OXNaXAEHUA ABUraTeNs UMK reHepaTopa He AeNCTBYET, Hanpuvep B
pesynbrarte paboTbl B orpaHnYeHHoM obbeme, HeobXxoaMMO CHU3UTbL MOLLHOCTbL 3rekTpoarperata. B pykosoa-
CTBe MO 3KCnyaTauum AOMKHO BbITb yBeAoMNeHWe ans noTpebuTens o HeoBXoANMOCTU CHKATbL MOLLHOCTb
anekTpoarperara rnpu aKkcnnyaTtaLluu B yCNoBUsX, Korga 3Ha4eHUs Temnepatypbl, BbICOTbI HaJ YPOBHEM MOpPS 1
BNaXKHOCTU Bbllle HOMUHAIbHbIX.

f) NHdopmaums o TexHu4eckom ob6CnyKnsaHnm

Mepen Ha4yanom TeXHUYECKOro obCnyXMBaHsA HeOBXOAMMO UCKMIOUNTE BO3MOXHOCTL HECBOEBPEMEH-
HOro nycka anekTpoarperara.
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HonxeH 6bITb NpeAcTaBneH rpaduk NIIAHOBOIO N paclUMPEHHOro TexHUYeckoro obenyxusanus. B rpa-
ke AOMKHO BbITb YKkazaHo, Kakue paboTbl MOTYT BLINOMHATLCA HECNeLVanucTomM, a kakue TpebyloT cneum-
anbHoW npocheccuoHansHOn nodrotoBk  obcnyxusatowero nepcoHana. JomkHbl 6bITb  NpuUBEAEHbI
cneumdbmrKaLnm (TEXHUYECKUE YCNOBUST) AN MaTepuanos, HeoBXxoAMMBIX A4rist paboT No TexHuyeckomy obcry-
XUBAHWIO, KOTOPbIE MOTYT BbINOMHATLCS HeCneLManucToMm.

g) YkasaHus no TpaHCcnopTUPOBaHNIO N XpaHEeHUIO.
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Mpunoxenne OA

(cnpaBoyHoe)

CBefeHUs 0 COOTBETCTBUU MeXrocyaapCctBeHHbIX CTaHOAPTOB
CCbITOYHBIM MeXAYHapoAHbIM CTaHOapTamMm

Ta6nuua JAA

OB603Ha4YeHUe 1 HAMMEHOBAHUE CCbINTOYHOTO
MeXAyHapoaHOro craHaapTa

CrteneHb
COOTBETCTBUSA

0603HavYeHne U HaUMeHOBaHe COOTBETCTBYIOLLEro
MEXrocy1apCTBEHHOro cTaHaapTa

IEC 68-2-63:1991 McnblTaHnsi Ha BO3AencTBUE
okpyxatwuwen cpegpl. Yacts 2. Ucnbitanua. Metopg,
UCTbITaHUs: yaap, NPYXUHHbIA MOMNOT

*

IEC 83:1975 wnkm 1 po3eTkn GLITOBOrO M aHano-
rMYHOro HasHaveHus. CtaHgapTsl

MOD

MOCT 7396.1—89 (IEC 83—75) CoeguHutenu
aneKTpuYeckune LTencenbHele 66ITOBOrO U aHano-
rMYHOIo HasHa4yeHns. OCHOBHbIE pasmepbl

IEC 335-1:1994 BesonacHocTb GbLITOBLIX U aHano-
IMYHbIX 3MeKTpuyecknx npmbopos. O6wue Tpebo-
BaHWsi U METOAbI UCMbITaHWNA

*

IEC 364-3:1993 3nektpooGopyaoBaHue 34aHW.
YacTtb 3. OueHka OCHOBHbIX XapaKkTepucTuk

MOD

FOCT 30331.2—95 3neKkTpOyCTaHOBKU 30aHWN.
YacTtb 3. OCHOBHblE XapaKTepUCTUKN

IEC 364-4-41:1992 3nektpoobopyaoBaHue 3aa-
Hui. Yactb 4. ObGecneveHne 6GesonacHocTw. [Ma-
Ba 41. 3awmTa OT NOPaAKEHUST AMEKTPUUECKNM TO-
KOM

MOD

FOCT 30331.3—95 3neKkTpOyCTaHOBKM 30aHWUN.
YacTb 4. TpeboBanusi no obecneveHunio Gesonac-
HOCTU. 3almTa OT NOPaKEHWS INEKTPUHECKUM TO-
KOM

ISO 3046-1:2002 [deuratenv BHYTPEHHEro cropa-
HUWS1 NOPLIHEBbIE. XapakTtepuctuku. Yacte 1. CtaH-
JapTHblEe UCXOAHbIE YCINOBUS, OO BSABNEHHbIE MOLL-
HOCTb, pacxopl TONNMBa U cMasovHoro macna. Me-
ToAbl UCMNbITAHUI

ISO 3046-3:1989 [llopwHeBbLIe ABUrateny BHYT-
peHHero cropaHus. TexHnyeckme XxapakTepucTUKN.
Yactb 3. KOHTpOnbHbIE N3MepeHnst

ISO 6826:1982 [llopwHeBLIe gBUraTeny BHYTPEH-
Hero cropanusi. [TpoTUBONOXapHas 3awmTa

MOD

FOCT 29076—91 (ISO 6826—82) Ouzenu cypo-
Bble, TEMMOBO3HLIE M MPOMBIWEHHbIE. Tpebosa-
HUS K NoXXapHow 6e30nacHOCTU

ISO 7000:1989 O6Go3HauveHWs YCroBHble rpacu-
Yeckue, HaHocUMble Ha oGopyaoBaHue. [NepeveHb
v cBoaHas Tabnvua

*

ISO 8528-1:1993 3nekTporeHepaTopHble ycTa-
HOBKM NepeMeHHOro ToKa C NMopLUHEBbLIMY ABUrarte-
nAMKU BHYTpeHHero cropanus. Yacte 1. MNMpumene-
HUe, TEXHUYECKME XapaKTEPUCTUKU U NapameTpbl

ISO 8528-3:1993 3nekTporeHepaTopHble ycTa-
HOBKM NepeMeHHOro ToKa C NMopLUHEBLIMW ABUrarte-
NAMKU BHYTPeHHero cropanus. Yacte 3. NeHepaTo-
pbl MEPEMEHHOTO TOKa Ansi reHepaTopHbIX YCTaHO-
BOK

IDT

OCT ISO 8528-3—2011 3nekTpoarperarbl reHe-
paTopHble NEPEMEHHOIO TOKa C NPUBOAOM OT ABU-
ratensi BHyTpeHHero cropanus. Yacte 3. NeHeparo-
pbl NEPEMEHHOIO TOKa

ISO 8528-5:1993 3nekTporeHepaTopHble ycTa-
HOBKM NepeMeHHOro ToKa C NMopLUHEBLIMW ABUrarte-
NAMK BHYTPEHHEro cropanus. Yacte 5. Snekrpoar-
peraTbl

IDT

OCT ISO 8528-5—2011 3nekTpoarperarbl reHe-
paTopHble NEPEMEHHOI0 TOKa C NPUBOAOM OT ABU-
ratensi BHyTpeHHero cropaHus. Yacte 5. Snekrpo-
arperarbl

ISO 11102-1 lMopwHeBble ABUraTenu BHyTPEHHEro
cropanusi. Annapatypa Ansi nycka pyKOSITKOW.
YacTb 1. TpeboBaHus 6e30NacHOCTU U UCMbITaHWS
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O6o3HaveHne 1 HaMMEeHOBaHUe CCbINOYHOro CreneHb O6o3HaveHne n HaumeHoBaHue COOTBETCTBYOWEro
MeXAyHapoaOHOoro craHaapra COOTBETCTBUA MeXrocyaapCTBEHHOro ctaHaapTa

ISO 11102-2 TMopwHeBble ABUraTeny BHyTPEHHETO — *
cropaHusi. AnnapaTtypa Ansi nycka pPyKOSITKOW.
YacTb 2. MeTog npoBepky yrna pazbeauHeHus
IEC 60034-1:2004 MalumHbl 3nekTpudeckue Bpa- — *
watwowmecs. Yacte 1. HoMmHanbHble 3HaYeHUsa u
3KCNNyaTauMoHHbIE XapaKTepUCTUKN
IEC 60034-5:1991 MalumHbl anekTpudeckue Bpa- IDT FOCT IEC 60034-5—2011 MawmuHbl 3nekTpudec-
watwmecs. Yacte 5. Knaccndukaumsa creneHen Kve spawanowumecs. Yacts 5. Knaccndmkaumsn cre-
3awmThl, obecnevnBaeMbix 060NoOYKaMmn BpaLai- neHen 3awmTbl, obecneunBaemblXx 0GONOYKAMM
LLIMXCA 3NEKTPUHECKMX MaLLVH BpaLanwWwmxca anekTpuyecknx mawmH (Kog IP)
IEC 60245-4:2002 Kabenu c pe3anHoBoi nsonaum- — *
ell Ha HoMWHanbHoe Hanpsbkenne 450/750 B Bknio-
unTensHo. YacTtb 4. LUHypb! 1 rmbkue kabenu
IEC 60309-1:1999 CoeguHuTenu 3snekTpuyeckue — *
NPOMBbILNEHHOro HasHaveHus.. Yactb 1. Obwume
TpeboBaHus
IEC 60417:1973 [padunyeckne cumBOnbl, HAHOCU- MOD FOCT 28312—89 (IEC 60417—93) Annapartypa
Mble Ha annapaTypy. YkasaTernb, 063op u Habop oT- paanoaneKkTpoHHasl npodeccuoHansHasi. Ycnos-
JernbHbIX NTMCTOB Hble rpadmyeckne 0603HaYEHNA
IEC 60529:1989 CrTeneHw 3awmTbl, obecneunBae- MOD FOCT 14254—96 (IEC 60529—89) Crenenun 3a-
Mble 06onovKamm wuThl, o6ecneuMBaemble 060NoYKamMm
IEC 60947-2:1999 Hw3kOBONbTHAA KOMMYTaLMOH- MOD FOCT 30011.2—95 Hu3skoBonbTHas annapartypa

Has annapatypa W annapatypa ynpasneHusi.
Yactb 2. ABTOMaTUYECKMNE BLIKNKOYaTenm

pacnipegiernieHus n ynpaernenusi. Yacte 2. ABTOMa-
TUYECKME BbIKNoYaTenu

CISPR 12:1997 [pegenbHbie 3Ha4eHUa n MeToabl
M3MepEHUs XapaKTePUCTUK PaguonNomex OT TpaHc-
NOPTHBLIX CPEACTB, MOTOPHBIX NMOAOK U YCTPOWCTB,
paboTalolwmx oT ABUraTenen ¢ CUCTEMON UCKPOBO-
ro 3aXuraHus

CISPR 14-1:1993 lMpegenbHble 3HAaYEHUA U METO-
Obl M3MEpEeHUsi XapakTepuUCTUK paguonomex oT
ANEKTPUYEeCKUX ObITOBLIX NPUOOPOB, NEPEHOCHBLIX
WHCTPYMEHTOB W aHanorm4yHoro 3reKTpu-HecKoro
obopyaoBaHusi

* COOTBETCTBYIOLLUIA MEXIOCYAAPCTBEHHBIN CTaHAAPT OTCYTCTBYET. Jlo ero yTBepXxaeHna pekoMeHayeTca ncnonb-
30BaTb NEPEBO/ Ha PYCCKUM A3bIK AAHHOTO MeXAyHapoAHOro cTaHaapTa. [Nepesoa AaHHOro MexayHapoaHoro ctaHaap-
Ta HaxoanTcsa B ®egepanbHOM MHDOPMALUNOHHOM POHAE TEXHUYECKUX PErMaMeHTOB N CTaHAapTOB.

MpwumeyaHune—B HacToswen Tabnmue UCNonb30BaHbl creayiowme YCnoeHble 0603Ha4YeHNA CTENEHn CooT-

BETCTBUA CTAHAaPTOB:
- IDT — ngeHTuuHble cTaHaapThl;
- MOD — moaunduumpoBaHHble CTaHAapThI.
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roCT ISO 8528-8—2011

YOK 621.311.28:006.354 MKC 27.020 P22 IDT

KnioueBsble crioBa: anekTpoarperatsl Manoi MOLWHOCTY, ABUraTeNlb BHYTPEHHEro cropaHns, UCNblTaHus, Tpe-
6oBaHMsA 6e30MacHOCTU, METOAbLI UCTILITAHWIA, MapKUPOBKa

Pepaxrop H.B. Tanarosa
Texuuueckuit pegaktop B.H. lNpycakosa
Koppekrop B.E. Hecmeposa
KomnbloTepHas Bepctka B. /. puwierko

Cpavo B Habop 25.12.2013.  MoanucaHo B nevats 28.01.2014.  dopmat 60x84'/s.  Tapuutypa Apuan.  Yon. neu. n. 2,32.
Yu.-uspn. n. 1,95. Tupax 93 ak3. 3ak. 150.

MN3paHo 1 otnevartano Bo Py « CTAHOAPTUH®OPM», 123995 Mocksa, lpanaTHbI nep., 4.
www.gostinfo.ru info@gostinfo.ru
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