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FOCT P 71803—2025

Mpeaucnosue

1 PASBPABOTAH ®egepanbHbiM rocygapcTBEHHbIM  BrogkeTHBIM  yupexaeHuem «Bcepoccuin-
CKMM Hay4yHO-UCCNefoBaTeNbCKUA MHCTUTYT MeTponoruveckon cnyxbei» (OrBY «BHUMMC»), Obwe-
CTBOM C OrpaHWYeHHOW OTBETCTBEHHOCTbI «Hay4Ho-nmpou3BofcTBeHHOE npeanpusaTne Mapc-OHeproy»
(OO0 «HMM Mapc-3Hepro)

2 BHECEH TexHuyeckum koMuteToM no ctaHgapTtuzauum TK 445 «MeTponorus ydyeTta aHeprope-
CypCOB»

3 YTBEPXOEH W BBEAEH B AEVWCTBUE Mpukasom deaepanbHOro areHTCTBa no TEXHWYECKOMY
perynupoBaHuio 1 MeTponorin ot 27 asrycta 2025 . Ne 932-ct

4 BBEJEH BINEPBLIE

Mpasuna npumMeHeHUss Hacmosiweao cmaHdapma ycmaHoeneHbl 8 cmamee 26 ®edepanibHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmandapmu3sayuu e Pocculickol ®edepayuu». MHgopmayus ob us-
MeHeHUsIX K Hacmosiwemy cmaHdapmy nybnukyemcs 8 exe200HOM (0 cOCMOsIHUK Ha 1 sHeapsl mekKyuieao
200a) uHghopmayuoHHOM yKkazamerne «HayuoHaneHsie cmaHOapmel», a ouUUanbHbeIL mekem usMeHeHul
U Monpasok — 8 eXeMecsYHOM UHGOPMAaUUOHHOM ykazamene «HauuoHansbHbie cmaHlapmei». B criyyae
nepecMompa (3amMeHbl) UTU OMMeHbl Hacmosuweao cmaHdapma coomeemcemayoujee ysedomrieHue bydem
onybnukoeaHo e bGnuxallweM 8bINYCKe eXeMecsYyHo20 UHGOpMayUuoOHHO20 ykazamens «HayuoHanbHble
cmanOapmei». Coomeemcmeayrowas uHgopmMayus, yeedoMneHue U meKcmel paaMewarnmes makxe e UH-
gopmayUoHHOU cucmeme 06Le20 NoMb308aHuUss — Ha oghuluansHoM calime @edepanbHo020 a2eHmemaa rno
MEexXHUYECKOMY peaynupogaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© Odpopmnenue. OIBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacTtodawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpou3BedeH, TMpaxXmnpoesaH U pac-
NnpoOCTpaHeH B Ka4vyecTBe OCbVILI,VIaJ'IbHOl'O n3gaHusa bes pa3peleHuns (De,u,epaanoro areHTCcTBa no TeXHN4YecCKo-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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roCT P 71803—2025

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Annapatypa Ans M3MepeHWs 3NeKTPUYECKON IHEPrMKM NepeMeHHOro Toka. YactHble TpeboBaHunA
YCTPOUCTBA COMNPSAXEHUA

Electricity metering equipment (a.c.). Particular requirements. Merging units

Oarta eBegeHna — 2025—12—01

1 O6nacTb NnpuMeHeHnA

Hacrtodawmi ctaHgapT pacnpocTpaHseTCs Ha YCTPONCTBa CONPSXEHUA ¢ LMPOBON LWMHOW npouecca
AN5 MX COBMECTHOIN paboThbl ¢ LMPPOBLIMK NpMbopamMm yyeTa (CHETYMKaMM) INeKTPUYECKOW IHEPTUM, MEto-
LWKMMW BXOAbl, COBMECTUMBbIE C LUMHOW NpoLecca.

YcTpoicTtea conpsxeHus (¢ undpoBoi LWKMHOKW npouecca — 61850) ana uenen ydeta anekTpuy4ecKon
aHeprvn (panee — YCLU/33) npegHasHaveHbl aonsa npeobpa3oBaHNA aHaroroBbiX 3MNeKTPO3HEPreTUYECKNX
BenuYnH B ungposoi SV-notok B cooTBetctBuM ¢ TOCT P M3K 61869-9 (cm. Tarke [1]), aBnawowmmcs go-
NnonHeHWeM K cepuun ctaHgapTtos [2], [3], ¢ uenb X MCnonb30BaHUSA COBMECTHO C LMGPOBLIMU CHETUUKAMMU.

HacTtoawmwmi ctaHgapT ycTaHaenvwBaeT gononHuTensHele (oTcyTeTByowme B FTOCT 31818.11) TexHuye-
ckue TpeboBaHUs U MeTodbl UcNbiTaHWA Ha YCLU/33.

YCLW/33 npeobpa3syioT cTaHOapTM3MpoBaHHbIE aHanoroBble curHansl Toka (Hanpumep 1 A, 5 A no
FOCT P M3K 61869-2 nnn 100 mB n 1 B no TOCT P 59408) v Hanpsxenns (Hanpumep 100 B, 100/V3 B
no FOCT IEC 61869-3, TOCT P M3K 61869-4 n TOCT P M3K 61869-5 unn 3 B, 3/V3 B, 1 B n 143 B no
FOCT P 59409) (cm. Takke [4]—[11]), mnony4yaeMbix OT aHaNoroBbIX M3MepUTENbHbLIX TpaHCOpPMaTopos, B
uMdposoi SV-NoToK.

B gaHHom cTaHpapte paccmatpuBatetca YCLW/O3 Ttonbko And npvMeHeHus npyv namepeHun (yvete)
anekTpuyeckomn aHeprun. OHWM MOTyT NMPUMEHATLCSA Kak aBTOHOMHO (B TOM 4ucne u 6e3 BHeLHEeN CUHXPOHU3a-
LWKX MO BPEMEHMU), TAK U B COCTaBe aBTOMaTU3MPOBaHHbIX MHHOOPMaLMOHHO-M3MepUTENbHbLIX CUCTEM C NOA-
OEPKKON COOTBETCTBYHLUMX NPOTOKOMOB CUMHXPOHU3ALUNUN.

Ecnu YCLW/33 vmeeT AononHUTENbHbIE U3MepuTenbHble OYHKLMKW, NpefHasHavyeHHble, Hanpumep,
Ansa npubopoB nokasartenei kayecTBa SMEKTPUHECKON SHEPTUK, YCTPOUCTB TeneMeTpun, yCTPOWNCTB penei-
HOW 3aLnTEl U aBTOMAaTHMKK, NPUEMHUKOB AWCTAaHLUMOHHOIO ynpaeneHus, nHTepdeicoB nepegayn gaHHbIX 1
T. 4., TO NPUMEHSIKOT COOTBETCTBYHKLLME CTAHAAPThl UMM HOPMAaTUBHbIE JOKYMEHTbLI HA 3TW YCTPONCTBA U UX
napameTpbl.

CTtaHpapT He pacnpocTpaHsaeTcs Ha atanoHHblie YCLI/33.

2 HopmaTuBHbIE CCbINKK

B HacToswwem cTaHgapTe MCnonb30BaHbl HOPMaTUBHBIE CChIMKW Ha CNefylLlMe cTaHgaapThl:

FOCT 9.014 EguHas cucTemMa 3aliuTel OT KOPPO3MKM U cTapeHus. BpeMeHHasa NpoTMBOKOPPO3MOHHAS
3awumTta usgenuin. Obwue TpeboBaHua

FOCT 12.1.004 Cuctema ctangaptoB BbesonacHocTu Tpyaa. MNoxapHasa BesonacHocTb. Obuwme Tpebo-
BaHUA

MOCT 12.2.003 Cuctema ctaHgapTtoB 6e3onacHocTtu Tpyga. ObopypoBaHue npousBoacTBeHHoe. OB-
Wwue TpeboBaHna Be3onacHoCTU

FOCT 26.020 WpudhTbl oNs cpeacTs U3MepeHuin U asToMatmnaaumu. HayepTaHua M OCHOBHbIE pasMephbl

FOCT 27.003 HagexHocTb B TexHuke. CocTas 1 obline npaeuna 3agaHns TpeboBaHUin No HageKHOCTH

MOCT 27.301 HagexHocTb B TexHuke. PacueTt HagexHocTh. OCHOBHbIE MOMOXEHWS

MapaHune ochbuumnansHoe
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MOCT 1983—2015 TpaHcdopmaTopbl HanpsxeHus. Oblmne TeXHUMYecKMe yCrnoBus

FOCT 14192 MapkupoBka rpy3os

MOCT 22261 Cpencrtea U3MEpPEHUIA INEKTPUYECKUX U MarHUTHbIX BenuuuH. ObLine TexHUu4eckue yc-
noewust

FOCT 27483 McnblTaHWA Ha NoXapoonacHocTb. MeToabl McnbiTaHWA. MicnbiTaHMA HAarpeTon NPOBOMOKOW

MOCT 28216 OcHOBHble MeToAbl UCMbITAHWA Ha BO3AENCTBME BHELIHMX dakTopos. YacTb 2. McneiTa-
Hus. McnbiTanne Db v pykoBogcTBO: BNakHoe Tenno, uuknudeckoe (12 + 12-4yacoBoi Lukn)

FOCT 29037 CoBMECTUMOCTb TEXHUYECKMX CPEeCTB anekTpoMarHuTHas. CepTudukalMoHHble UCMbITa-
HuUsA. ObLme nonoxeHus

rOCT 30804.4.11 (IEC 61000-4-11:2004) CoBMeCTUMOCTb TEXHWYECKWUX CPeACTB 3MeKTpoMarHuTHas.
YCTOMYMBOCTL K NpoOBanam, KpaTkoBpeMEeHHbIM NMpepbiBaHUAM WM U3MEHEHUAM HaNpsKeHUs 3MeKTPONUTaHUS.
TpeboBaHWA U METOObI UCTILITAHWIA

rOCT 30804.4.30 (IEC 61000-4-30:2008) 3nektpudeckas aHeprus. COBMECTUMOCTb TEXHWYECKUX
CPEACTB aneKkTpoMarHutHas. MeToabl MaMepeHun NnokasaTenen Ka4yecTBa 3MeKTPUYECKON IHeprn

rOCT 31818.11—2012 (IEC 62052-11:2003) AnnapaTypa AN U3aMepeHusa 3NeKTPpUYECKON SHEPrun ne-
pemeHHoro Toka. Obwue TpeboraHus. VicnbiTanns v ycnoBus ucneliTaHuil. Yacts 11. CueTumkn anekTpude-
CKOW 3HEeprum

rOCT 31819.22—2012 (IEC 62053-22:2003) AnnapaTtypa ANs W3MEPEHUs INEeKTPUYECKON 3IHEepruun
nepemMeHHoro Toka. YactHele TpeboBaHus. HacTtb 22. CTaTMieckne CHETYUKM akTUBHOW SHEPrUW KITAcCoB TOY-
Hoctu 0,28 1 0,58

FOCT IEC 60059 Tok anekTpuyeckuin. CTaHAapTHbIE HOMUHaNbHbIE 3Ha4YeHusa no IEC

FOCT EIC 60255-1—2012 Pene naMepuTtensHble 1 3aliMTHoe obopynoraHue. HYacts 1. Obuwme Tpebo-
BaHUs

rOCT IEC 60255-27—2013 Pene naMmeputernbHble 1 3awmMTHoe obopygoBaHme. YacTe 27. TpeboBaHua
BesonacHocTK

rOCT IEC 61000-4-5—2017 3nekTpomarHuTHasa coBmectTumocTb (OMC). YacTb 4-5. Metoabl ucnbiTa-
HWIA 1 M3MEpEeHUIA. MicnbiTaHWe Ha YCTONYMBOCTL K BIDPOCY HaNpsKkeHWs

OCT IEC 61000-4-8 3nekTpoMarHMTHas coBMecTMMOCTb. YacTb 4-8. MeToabl UCNbITAHUIA U u3Mepe-
HWIA. MicnbITaHWA Ha YCTOMMUBOCTbL K MArHUTHOMY MOINK NMPOMbILLMIEHHOW YacTOThI

rOCT IEC 61000-4-29 3nekTpoMmarHutHas coeMecTuMocTb (OMC). Yactb 4-29. MeToabl UCNbITAHWIA U
n3MepeHui. cnbiTaHus Ha YCTOMYMBOCTL K NpoBanam HanpsXeHWs, KpaTKOBPEeMEHHbLIM NpepbiBaHUAM U 13-
MEHEHUSIM HanpsXeHWsa Ha BXOAHOM NopTe 3MeKTPonMTaHusa NOCTOSIHHOIO TOKa

FOCT IEC 61000-6-5 OnekTtpomarHutHas coemectumocTb (BMC). YacTs 6-5. Obwwme craHgapThl. MMo-
MEXOYCTOMYMBOCTL 060pYyA0BaHWS, UCMONb3yeMOro B 06CTAHOBKE 3NEKTPOCTaHLUKA 1 MOACTAHLAN

MOCT IEC 61869-3 TpaHcdopmaTopbl nameputensHble. YacTb 3. [lononHuTeneHble TpeboBaHUsA K UH-
OYKTUBHBIM TpaHcopMaTopam HanpsiKeHUs

rOCT P 2.610 EguHast cuctema KOHCTPYKTOPCKOW AOKyMeHTauuW. [NpaBuna BuINONHEHWs aKcnnyatawm-
OHHbIX JOKYMEHTOB

FMOCT P 50739 CpencTtea BbIMMCIUTENBHOM TEXHWMKW. 3aluuTa OT HECAHKLUWOHWPOBAHHOMO A0CTyna K
mHbopmauun. O6wmre TexHu4eckne TpebosaHusa

FOCT P 50779.12 Cratnctuyeckne metofbl. CTaTUCTUYECKUI KOHTPONb KavyecTea. MeTogkl cny4yalHoro
oTbopa BeIDOPOK LUTYYHOW NPOSYKLUK

MOCT P 51317.4.1 CoBMeCTUMOCTb TEXHUYECKUX CPeACTB aNeKTpoMarduTHasa. McnbiTaHUs Ha NoMexo-
YCTOMYMBOCTL. Buabl ncnbiraHuin

MOCT P 51317.4.3 (M3K 61000-4-3—95) CoBMECTUMOCTE TEXHWYECKUX CPEACTB 3MeKTPOMarHuTHas.
YCTOMYMBOCTL K pagMOYacTOTHOMY 3NeKTpOMarHMTHoMy nont. TpeboBaHusa n MeToabl UCMBITAHUA

MOCT P 51317.4.5 CoBMECTUMOCTb TEXHUYECKWUX CPEACTB 3NEeKTPOMarHMTHas. YCTOMYMBOCTb K MUKPO-
CeKyHAHBIM UMMYNbCHLIM NOMexaM BonbLUoi aHepruu. TpeboBaHMa U MeToAbl UCMbITaHWA

rOCT P 51317.4.6 CoBMECTMMOCTb TeXHUYECKNX CPeacCTB 3MIeKTpOMarH1THas. YCTONHYMBOCTb K KOHAYK-
TUBHbBIM NMOMEXaM, HaBedeHHbIM PaanoYacTOTHBIMK 3MEKTPOMarHUTHbIMK NonsiMu. TpeboBaHus U MeToabl Uc-
NbITaHUA

rOCT P 59408 (M3K 61869-10—2017) TpaHcdhopmaTtopbl uameputensHsle. Yacts 10. JononHuTens-
Hble TpeboBaHMA K ManoMOLLHbIM MacCUBHbLIM TpaHcopmaTopam (npeobpasoBarensaM) Toka

rOCT P 59409 (M3K 61869-11—2017) TpaHcdopmaTopbl nameputensHble. Yacte 11. [ononHuTene-
Hble TpeboBaHWs K ManoMOLLHbIM NacCUMBHbLIM TpaHcopMaTopam (NnpeobpasoBatensam) HanpsKeHNs
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FOCT P M3K 60044-7 TpaHcdopMaTopbl UamepuTenbHble. YacTb 7. SNekTpoHHble TpaHchopMaTopbl
HanpsBKeHWs

FOCT P M3K 60044-8 TpaHccopmaTopbl M3MmepuTenbHble. HacTe 8. 3neKTpoHHbIe TpaHchopMaTopbl
TOKa

FOCT P M3K 60950 BeszonacHocTs 0bopynoBaHusa MHPOPMALMOHHBLIX TEXHOMOTrUiA

FMOCT P M3K 61850-7-4 CeTn 1 cucTeMbl CBA3M Ha nogcTaHuusx. Yacts 7. BazoBas CcTpyKTypa CBA3MW
ANs NOACTaHUMI 1 NuHelHoro obopyhosaHus. Pasgen 4. CoBMeCTUMbIE KNacChl NIOTMHECKMX Y3I0B W Kracchbl
OaHHbIX

FOCT P M3K 61869-2 TpaHcthopMmaTopbl MamepuTenbHble. YacTb 2. [lononHuTensHble TpeboBaHus K
TpaHccopmaTopam Toka

FOCT P M3K 61869-4 TpaHcthopmaTtopbl uameputensHble. YacTs 4. [lononHuTenbHble TpeboBaHus K
KOMOWHWPOBAHHLIM TpaHcopMaTopam

FOCT P M3K 61869-5 TpaHctopMaTtopbkl nameputenbHbie. YacTb 5. [lononHuTenbHble TpeboBaHus K
€MKOCTHbIM TpaHcopmaTopam HanpsKeHUs

FOCT P M3K 61869-6—2021 TpaHcdopmaTtopbl MaMmepuTenbHele. YacTe 6. JononHutensHbie obwne
TpeboBaHUA K ManoMOLLHEIM M3MEPUTENLHBIM TpaHcdopmaTopam (NpeobpasoBarenam)

FOCT P M3K 61869-9—2025 TpaHcdopmaTopbl MameputensHiie. YacTe 9. Lindpoeoit nHtepdeinc gna
M3mMepuTEeNbHbIX TpaHCOPMaTopoB

MpumedyaHue — [pu NONB30BAHUM HACTOALLMM CTAHAAPTOM LIENEco0Bpa3HoO NPOBEpUTE AEWCTBUE CChINoY-
HbIX CTAHAApPTOB B MH(OPMAaLWMOHHOW cucTeMe OBLLEro nonb30BaHWs — Ha ohuLMansHOM canTe PenepansbHOro areHT-
CTBAa MO TEXHWUYECKOMY PerynupoBaHWio U METPOMNOriv B ceTh MIHTEpHET UMW NO eXXeroqHoMy UHHOPMaLMOHHOMY yKa3a-
Teno «HauuoHanbHble CTaHOAapThl», KOTOPbIA ONyBNUMKOBaH Mo COCTOSHWIO HAa 1 siHBaps TeKYLLEro roga, v no Bbinyckam
EKEMECAYHOTO MH(OPMAaLMOHHOTO yKkasaTens «HaunoHanbHble CTaHOapThi» 3a TekyLinii rog,. Ecnn 3ameHeH CCbinouHbIi
CTAHAAPT, Ha KOTOPbLIW AaHa HeaAaTMPOBaHHAS CCbINKa, TO PEKOMEHAYETCH UCMONb30BaTh AEWUCTBYIOLLYIO BEPCUIO 3TOMO
CTaHOapTa C YY4ETOM BCEX BHECEHHbIX B JaHHYK BEPCUID W3MEHEHWI. ECnu 3aMeHeH CCbiNoYHbIA CTAHOApT, Ha KOTOPLIN
[laHa JAaTMpOBaHHAas CCbINka, TO PEKOMEHOYETCS UCMONb30BaTh BEPCHIO 3TOM0 CTAaHAAPTA C YKa3aHHbIM BbILLE rOfoM yT-
BepxaeHus (NpuHsaTWA). Ecny nocne yTBep:OEHWs HACTOSILLEro cTaHgapTa B CChIMOYHEIA CTAHAAPT, HAa KOTOpLIM AaHa
[aTWpOBaHHARA CCbiNKa, BHECEHO W3MEHEHWE, 3aTpar1BatLLee NonoXeHne, Ha KOTOPOE AaHa CCbIMNKa, TO 3TO MOMOXeHWe
pPEKOMEHAYETCHA NPUMEHATL BE3 y4eTa AaHHOMo U3MeHeHUs. Ecnm cobinoyHbIi cTaHaapT oTMeHeH 6e3 3ameHbl, To norno-
JKEHWE, B KOTOPOM [aHa CChIMNKa Ha HEro, PEKOMEHAYETCH NPUMEHSATE B YACTU, HE 3aTParMBatoLLell 3Ty CCbIMKY.

3 TepMuHbI 1 onpeaeneHns

B HacToswem cTaHgapTe npumeHeHsl TepMuHbl no MOCT 31818.11, a Takke cnegywwme TepMUHE C
COOTBETCTBYHLMMKM onpeaeneHnamm:

3.1 O6wue onpegeneHusn

3.1.1 ycTponcTBO conpsieHWA ¢ uugpoBon WNHOW nNpouecca (61850) B uenn namepeHna anek-
Tpu4ieckon aHepruu; YCLU/33: YcTponcTBo, npeobpasytoliee TOKN, HanpskeHUss 1 yimbl (basoBoro casura
B O4HOA3HOM UMK B TPeX(asHOM pexrMax, reHepupyeMble M3aMepuTenbHbBIMK TpaHcopMaTopaMy Hanps-
XeHust 1 Toka, B undposon SV-noTok (61850) ncnonbaywowmnmes LMpoBbiM NpubopoM (CHeTYMKoM) ANS U3-
MEpPEeHUs 3NeKTPUYECKON SHepruu.

3.1.2 SV-notok: [NocnenosaTenbHOCTL N3MEPUTENBHbLIX AaHHbIX, NpeAcTaBneHHasl B uMpoBoM BUAE B
COo0TBeTCTBMM C [MPOTOKONOM nepegayvn gaHHbIX.

Mpumeuvanne — CornacHo FOCT P M3K 61869-9.
3.1.3 paspewarouian cnocobHocTk no Toky YCLW/33: MuHumansHoe npupalleHve uamMmepeHus Toka.
MpumeyaHune — MuHumansHoe 3HadeHwe Toka B SV-notoke no MOCT P M3K 61869-9 coctasnset 0,001 A.

3.1.4 paspewarwwian cnocobHocTb No HanpsikeHuto YCLW/33: MuHuMansHoe npupalleHne nuamepe-
HWUS HAaMNPSKEHUS.

MpumevyaHnune — MuHMMmanbHoe 3HayYeHWe HanpstkeHwa B SV-notoke no MOCT P M3K 61869-9 cocrtaBnaet
0,010 B.

3.1.5 wunHa npouecca: YacTtb nokansHoW BbIYMCNUTENBHON CETU 0ObeKkTa, BKoYatowas cetesoe 0bo-
pygoBaHune, o6beguHsolWMe YCTPONCTBA, Nepegatoiwne U npuHuMatolLme SV-noToku.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 7/54
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71803-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70574
https://gostexpert.ru/gost/gost-71803-2025?utm_source=pdf&utm_medium=70574&utm_term=page

FOCT P 71803—2025

3.1.6 undpoBon cuetumk; LICy: CyeTyMK IMNEKTPUYECKOW 3SHeprin UWdpoBOK, npeaHasHadeH-
HbIl ONs M3MepeHusa (ydeTa) 3neKTPUYEecKON 3HepruM NepemMeHHOro Toka C BXOAHbIM(MW) LMEPOBLIMU
WHTepdecoMm(amu) ona npueMa SV-noTtoka.

3.2 OnpepeneHus, oTHOCAWMECHA K (hYHKUMOHANbLHLIM 2NIeMeHTaM

3.2.1

3anoMuHalouee YCTPOMCTBO: JNeMeHT, NpeaHasHadvyeHHbIA Ons XpaHeHus LMdpoBoi MHdopMaLuu.
[FOCT 31818.11—2012, nyHkT 3.2.3]

3.2.2

3HeproHeszaBUMCUMOE 3anNOMMUHaloLLee YCTPONCTBO: YCTPONCTBO, KOTOPOE MOKET COXPaHATb MHOpP-
MaLlMIo NPU OTKIMIOYEHUM NCTOHHUKE NUTAHKUS.
[FOCT 31818.11—2012, nyHkT 3.2.3.1]

3.2.3

aucnnen: YcTpoWcTeo, oTobpaxatolwee MHopMaLvio 3anoMuMHaroLWwero(Mx) ycTpoicTea (YCTpoUCTB).
[FOCT 31818.11—2012, nyHkT 3.2.4]

3.24

BCMOMoOraTenbHas uenb: OnemMeHTbl (CBETOBbIE MHAMKATOPbI, KOHTaKThLl U T. A.) U COeAWHEHUs BCMO-
MoraTensHoro ycTpomMcTBa BHYTPM Kopryca cyeTyuKka, npedHas’HayeHHble N8 NpucoednHeHnsa BHeLIHero
YyCTPOWCTBA, HaNpUMep 4acoBs, pene, cHeTYnKa UMMYbLCOoB.

[FOCT 31818.11—2012, nyHkT 3.2.8]

3.2.5 nopT: Pasbem B YCLU/33, kyga unu oTkyga anekTpoaHepreTMyeckue curHansl MoryT nogaBaThes
WUNK NPUHUMATBCS, UNW FOe Te Ke CUrHansl MOryT BeIBOOUTLCS Ana HAGNoaeHUs U M3MepeHus.

3.2.6 nopT BcnomoraTenbHOro nuTaHusA: MopT, KOTopbLIN o6ecneYnBaeT NOAKNIOYEHME BCNIOMOraTerb-
Horo nuTaHus YCLLI/33 nepemMeHHOro unm nocTosiHHOMO ToKa.

3.2.7 nopT cBA3un: MHTepdelcHbIN NopT, KOTOPbIA obecnedynBaeT NOAKNIOYEHUE K CUCTEME CBA3U U/UnK
ynpaeneHusa 1 NOCTOSHHO nogkntodeH K YCLU/33.

3.2.8 nopT 3a3emneHun: PasbeM, koTopblil obecnednBaeT 3azemneHve YCLU/33 ansa obecnevyeHus
anekTpobezonacHocTu.

3.2.9 BxogHou nopT: [opT NOAKNHYEHUA 3MEKTPOIHEPreTUYecknx curHanos k YCLUI/33 (Hanpumep,
CWUTHANoB OT TPaHCOPMATOPOB TOKA M HAMNPSKeHUs 1 T. 4.).

3.2.10 BbIXOAHOW MOPT: NOPT, Yepes koTopbld YCLU/33 BhigaeT npeobpa3soBaHHblie SV-NOTOKHK.

3.3 OHPEHEHEHMH, OTHOCAWMECHA K MeXaHM4YeCKUM napameTpam

3.31

YCLWW/33, npumeHAeMoe BHYTpU nomelleHus: YCLU/33, koTopoe MOXKET BbiTb UCNOMNB30BAHO TOMBKO
B MecTax, MMeLWMX AONOMHUTENBHYO 3aLLMTY OT BAMSIHUS OKpY»Katollen cpenbl (YCTAHOBMNEHO B NomMelle-
HUK, B LKAy, B LUKTKE).

[ApantupoaHo 13 FOCT 31818.11—2012, nyHkT 3.3.1]

3.3.2

YCLW/33 pgnsa HapyxHou ycTtaHoBku: YCLU/33, koTopoe moxeT ObiTh Mcnonb3oBaHo 6e3 JononHu-

TENbHOW 3allUTbl OT OKPYKalLLen cpeabl.
[ApanTupoBaHo 13 FOCT 31818.11—2012, nyHkT 3.3.2]

333

ocHoBaHMe (Uyokonb): 3agHaa 4acte YCLI/33, obblyHO cnyxawasa aAns KpeneHWs Kak camoro
YCL/33, Tak 1 U3MepUTENBLHOTO 3NEeMEHTA, KOXyXa, 3aXUMOB UMW 3aXXKMMHOW Nnatbl.

Ona YCW/33, ycTtaHaBnMBaemblX 3anoAnuuo, OCHOBaHUE MOXKET OXBaTbiBaTb OOKOBbIE CTOPOHbI
kopnyca.

[AgnantupoBaHo n3 MOCT 31818.11—2012, nyHkT 3.3.3]
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3.3.4

pasbem: OcCHOBaHWE C 3aXMMHBLIMW MpUcnocobneHnamMmn Ana pasMelleHus 3aXUMOB CbEeMHOro
YCLW/33. MmeeT 3axXumbl ANA NPUCOEAUHEHWSA K MUTaoWen ceTn. 3T0 MOXKET OblTb OQHOMO3WLMOHHbLIN
pasbem gnsa ogHoro YCLU/33 nnu MHOronosMuMoHHEI pasbem ang aeyx v tonee YCL/33.
[AgantuporaHo u3 FOCT 31818.11—2012, nyHkT 3.3.3.1]

3.3:5

JOocTynHaa ANnA NPUKOCHOBEHUA NpoBoAALWan vacTb: [poBogsaLLas YacTb, K KOTOPOR MOXHO npu-
KOCHYTbCSl CTAHAAPTHLIM UCNbITATENLHLIM NanbUeM, korga YCLU/33 ycTaHOBMNEH 1 roTOB K 3KCNNyaTauuu.
[AgantupoBaHo u3 MOCT 31818.11—2012, nyHkT 3.3.6]

3.3.6

3aKWUM 3aWMTHOTO 3a3eMIIeHUsA: 3aXKNM, COeQNHEHHbIA C AOCTYMHLIMU AN NPUKOCHOBEHUS MPOBO-
aawmmm Yactamm YCLW/33 gna obecneyeHna 6e3onacHocTH.
[AgantupoaHo ua FOCT 31818.11—2012, nyHkT 3.3.7]

3.3.7

KPbIlWKa 3aXXUMOB (KNeMMHas KpblwKa): Kpbilwka, 3akpbiBatowan 3axumbl YCLU/33 v KoHUbI BHeL-
HUX NPOBOOOB MINK Kabenen, NpUcCoegMHEHHbIX K 3a)KuMam.
[FOCT 31818.11—2012, nyHkT 3.3.9]

3.3.8

BO3A4YLWHbIWA 3a30p: KpaTyanliee paccTosHKe No BO3AyXy MexAy ABYMA NPOBOAALLMMK YaCTAMM.
[FTOCT 31818.11—2012, nyHkr 3.3.10]

3.3.9

nyTb yTedku: KpaTyanliee paccTosiHMe rno noBepxXHOCTU U30MALMN Mexay OBYMS NPOBOAALLUMMK 4a-
CTAMM.
[FOCT 31818.11—2012, nyHkT 3.3.11]

3.4 OnpepeneHus, oTHocAWMKecs K usonauyum YCLL/33

3441

OCHOBHasa u3onauma: Msonauus, npuMmeHdaemMas Ond HaxogAaAlWnXca non HanpsiKeHunem yacTten ans
obecnevyeHnst OCHOBHOW 3alnTbl OT NOpaXeHusa sNekKTpu4eCcKknmM TOKOM.

MpumevaHune — KocHoBHOM M30NALUMN He 06A3aTENBHO OTHOCAT U3OMALMIO, NCMIONb3YEMYIO UCKITIOHUTENb-
HO ANS PYHKUMOHANBHLIX Lienen.

[FOCT 31818.11—2012, nyHkT 3.4.1]

34.2

JOononHuTenbHasa usonAauua: Hesasmcumas nsonauns, npuMeHseMas B OOMOMHEeHWe K OCHOBHOW
n3onauun ana obecnevyeHus sawnTbl OT NOPaXEHWUSA INEKTPUYECKUM TOKOM MPKU MOBPEXAEeHWN OCHOBHOW
nsonAaumnm.

[FOCT 31818.11—2012, nyHkT 3.4.1]

3.4.3

ABOWHasA u3onauua: Maonaums, BknoYaolwas B ceba kak OCHOBHY, Tak M OOMNOMHUTENbHY U30-
naguio.
[FOCT 31818.11—2012, nyHKT 3.4.3]
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3.4.4

ycuneHHas usonsauus: EguHaa cuctema msonsaumu, npruMeHsieMas Ana HaxoAaWwmMXcs Nnog Hanpske-
HUeM 4yacTeit, koTopaa obecnedymBaeT CTeneHb 3alUTbl OT NOPaXEeHWA ANEeKTPUYECKUM TOKOM, SKBMBAMNEHT-
HY0 OBOMHOW U30NALUN.

I puMmedyaHne — TepMMH «cUcTEMa M30NALMM» HE 03HAYAET, YTO U30NAUUS 4OMKHA BbITh eauHON oaHopoa-
HOWM YacTelo. OHa MOXeT cofepxaTtk HECKOIbKO CNnoeB, KOTOpblE HE MOTYT BbITb UCNBITAHLI OTAEMNBHO KaK OOMONHUTENb-
HaA N1 OCHOBHaA N3onaumnAa.

[FOCT 31818.11—2012, nyHkT 3.4.4]

3.4.5

YCLW/33 B usonupyrwwem koprnyce knacca 3awuthbl |I: YCLU/33, B koTOpOM 3aLLMTa OT NOpa)KeHUs
3MEKTPUYECKUM TOKOM OCYLLECTBMSETCH HE TOMbKO OCHOBHOWM M30MALMEN, HO U KOHCTPYKTUBHO, T. €. Npea-
YCMOTpPEeHbl JOMOMHUTENbHbIe Mepbl Ge3onacHocTi, obecneynBalolne NpUCcCoeaMHEHWE MPOBOAALLNUX [4O-
CTYMHbIX YacTel K NMPOBOAY 3aLUMTHOTO 3a3eMreHMsl ¢ PUKCUPOBAHHLIM COEQMHEHUEM NPW YCTAHOBKE TaKUM
oBpazom, YTo NPoBOASLLME AOCTYMHbLIE YAacTWM HE MOTYT NonacTb MoS HanpsikeHWe B criyyae noBpexneHus
OCHOBHOW U30MALMN.

| pupmevyaHne — [aHHoe nonoxeHue nogpasymeBsaeTt Hannyne 3axnma 3allUTHOro 3asemMrieHus.

[ApantupoBaHo n3 MOCT 31818.11—2012, nyHkT 3.4.1]

3.4.6

YCLW/33 B nsonupylouwem kopnyce knacca 3awuthel ll: YCLI/33, nomelleHHoe B KOpnyc M3 n3ons-
LMOHHOTO MaTepuana, B KOTOPOM 3alMTa OT NopaMeHUs 3NeKTPUYeCKUM TOKOM OCYLLeCTBAETCS He TOMbKO
OCHOBHOW M30MAUMER, HO U KOHCTPYKTUBHO, T. €. MPEAyCMOTPEHb! AOMNONHWTENBHBIE Mepbl 6e3onacHocTy,
Takue Kak ABOWHAs UNW yCUNeHHas 13onauus. OTW Mepbl He COAepXaT 3alyMTHOrO 3a3eMIIEHUsI U He 3a-
BUCAT OT YCIMOBUIA aKCMmyaTauum.

[AganTupoBaHo 13 MOCT 31818.11—2012, nyHkT 3.4.1]

3.5 OnpegeneHnsa napameTpoB, xapaktepusyrwowunx YCLU/33

3.51

CTapTOBbIA TOK (YYBCTBUTENbLHOCTL) /. .: HaumeHbluee 3Ha4eHne Toka, Npy KOTOPOM HayuHaeTcs
HerpepbiBHAs perncTpauns nokasaHui.
[FOCT 31818.11—2012, nyHkT 3.5.1.1]

3.5.2

6a30BbIN TOK lz: 3Ha4yeHne ToKa, ABNALEeCs NCXOOHbIM ANnA ycTaHoBrenus Tpebosanni kK YCLL/O3
C HeNnoCpeaCcTBEHHbLIM BKITHOYEHUEM.

M punmevyaHne — TepMMHbI «TOK» U «HanpsAXeHwe» OTHOCATCA K cpeaHeKBagpaTtu4eCcKknMmM 3Ha4vYeHnam, ecrnm He
OroBOpeHo nHoe.

[AnantupoBaHo n3 MOCT 31818.11—2012, nyHkT 3.5.1.2]

3.53

HOMMHAMNbLHLIA TOK I, @ 3HaYeHWe TOKa, SIBMSIOLEECH UCXOAHBIM ANS YCTAHOBNEHWS TpeGoBaHuin K
YCLW/33, paboTtatoLLemy oT TpaHcdopmMaTopa.
[AnantupoBaHo n3 MOCT 31818.11—2012, nyHkT 3.5.1.3]

3.54

MakcMManbHbIA TOK 1, .. Hanbonbwee sHadyeHune Toka, npu kotopom YCLU/33 ynoeneTeopsieT Tpe-

DOBaHMAM TOMHOCTM, YCTAHOBMEHHbLIM B HACTOSILLEM CTaHAapTe.
[ApanTupoaHo 13 FTOCT 31818.11—2012, nyHkT 3.5.2]
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3.5.5

HOMUWHanbHoe HanpsxeHune U, . 3Ha4eHne HanpsXeHus, ABNAKLWEeecs MCXOOHLIM Npy ycTaHoBMe-
HuK TpeboeaHui k YCLU/3D.
[AgantupoeaHo u3 MOCT 31818.11—2012, nyHkT 3.5.3]

3.5.6

HOMMWHAarbHas YacToTa: 3Ha4eHne YacToThl, ABNAKLEECH UCXOAHbIM NPW YCTaHOBMNEeHUN TpeboBaHui
kK YCLW/33.
[AgantupoeaHo u3 MOCT 31818.11—2012, nyHkT 3.5.4]

3.5.7

YCTaHOBMEHHbIW Anana3oH uamepeHuin: COBOKYMHOCTb 3HAYEHWIA M3MEPAEMON BEMMYUHBI, AN KOTO-
pou norpelwHocTh YCL/33 gomkHa HaxoOuTbCH B YCTAHOBIEHHbIX Npegenax.
[Apantupoaro 13 FOCT 31818.11—2012, nyHkT 3.5.5]

3.6 OnpegeneHnsa BNUAKLWKUX BENUYUH

3.6.1

BnuAOWan BenmumHa: Jliobas BennunHa, 06bIYHO BHELLHASA MO OTHOLLEHWIO K CYETUYMKY, KOTOpas Mo-
XEeT oKazaThk BNWMAHWE Ha ero paboyne XapakTepUcTUKN.
[FOCT 31818.11—2012, nyHkT 3.6.1]

3.6.2

HopManbHbie YycnoBusi: COBOKYMHOCTb BIUAKLWUX BEMUYUH U TEXHUYECKUX XapaKTEPUCTHK, UMEIOLLUX
HOpManbHbIe 3HAYEHWUSA UMK HAXOOALWMXCS B Npefenax HopManbHoW 0BrnacT 3HaueHui, Npu KoTopbIX ycTa-
HaBNMBAIOT NMOTPELIHOCTL (OCHOBHYIO).

[FOCT 31818.11—2012, nyHKT 3.6.2]

3.6.3

koadpuumeHT nckaxeHua: OTHOLWEHMe cpefHeKBaapaTMIEeCcKoro 3Ha4eHUs BbICLUWMX rapMOHKK (Nony-
4aeMmoro BblAeneHneM U3 HeCMHYCOUAansHOW NePEMEHHOM BENUYMHBLI OCHOBHOWM rapMOHMWKK) K CpeaHeKBa-
ApaTUYECKOMY 3HAYEHUI0 HECUHYCOMAANBHON BennymHbl. KoadduumneHT nckaxeHns obbl4HO BbipaXaloT B
npoLeHTax.

[FOCT 31818.11—2012, nyHkT 3.6.4]

3.6.4

anNeKTPOMarHMTHbIe NoMexu: HaBogumble UNK M3NyYaeMble NeKTPOMarHUTHbIe BO34EeNCTBUS, KOTO-
pbie MOryT 0KasblBaTb BUAHWE Ha (PyHKLMOHANbHLIe UMM MeTpornorMiyeckne xapaktepuctnkn YCLW/33.
[AgantmpoeaHo u3 MOCT 31818.11—2012, nyHkT 3.5.5]

3.6.5

HopManbHas TemnepaTtypa: 3HayeHWe TemnepaTypbl OKPYXaloLero Bo3ayxa, YCTaHOBMEHHOE ANA
HOpMarbHbIX YCNOBUA.
[FOCT 31818.11—2012, nyHkT 3.6.6]

3.6.6

cpeQHUM TemnepaTypHbIA KoadduuueHT: OTHOWEHUE W3MEHEHWUS MOTPELUHOCTH, BbIPAXKEHHON B
NpouUeHTax, K U3MEeHEeHU0 TemMnepaTypbl, Bbi3biBatoLLeMy 3TO N3MEHEeHWe NMOrpeLLHOCTy.
[FOCT 31818.11—2012, nyHkT 3.6.6.1]

3.6.7

yCTaHOBneHHble paGoyme ycnoBus: COBOKYMHOCTb YCTAHOBMEHHLIX OMAnasoHOB WM3MepeHWuid Ans
TEXHUYECKNX XapaKTEPUCTUK M YCTAHOBMNEHHbIX pabo4nx Anana3oHOB ANs BAUSIOWKWX BENIMYMH, B Npegenax
KOTOPbIX NOATBEPKAEHbI M ONPEAeneHbl NOrPEeLUHOCTH UKW M3MeHeHWsa norpewHocT YCLL/33.
[AnanTupoeaHo 13 FOCT 31818.11—2012, nyHkT 3.6.7]
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3.6.8

ycTaHOBMNeHHbIA paboyni gnana3soH: [lnanasoH 3Ha4eHWin O4HOW BMUAIOLLEN BEMWYMHbI, KOTOpas sB-
NAETCHA YacTbio yCTaHOBNEHHbIX pabo4dmx ycrnoBuit.
[FTOCT 31818.11—2012, nyHkT 3.6.8]

3.6.9

pacwupeHHbIn paboyni auana3oH: [pegensHble ycnosus, koTopble paboTtatowee YCLW/33 moxet
BblAep:KaTb 0e3 NoBpexaeHNs U yXy[LUeHUs MeTPONorM4ecknx xapakTepucTUK Npy nocneaytoLllein ero aKc-
nnyatauun B YCTaHOBJIEHHbIX paboumx ycnoeuax. [ns a1oro guanasoHa AoMmKHbl ObiTh onpegeneHbl CMar-
YeHHble TpeboBaHUS K TOYHOCTM.

[ApantupoBaHo na MOCT 31818.11—2012, nyHkT 3.6.9]

3.6.10

npegenbHbIM pabounn gumanasoH: MNpefenbHbie ycrioBusi, koTopele paboTatowee YCLU/O3 moxeT
BblAepKaTb 6e3 NOBpEeXAeHNSA U yXYALIEHWA MEeTPONOrM4YeCcKUX XapakTepUcTUK Npu NocneayroLlein ero aKkc-
nnyatauumn B YCTaHOBMEHHbIX paboynx yCrnoBusx.

[AnantupoeaHo n3 MOCT 31818.11—2012, nyHkT 3.6.10]

3.6.11

yCnoBuA XpaHeHUs W TpaHcnopTupoBaHuA: [pefenbHble YCnoBWsi, KOTopble HepaboTatolee
YCLW/33 moxeT BhigepxaTth 663 noBpexaeHus 1 yxyoLWeHnsa MeTponorMdeckmx XxapakTepucTuk npu nocne-
OYHOLLel ero akcnnyatTauum B yCTaHOBMEHHbIX paBounx ycrnoeumsx.

[AgnantupoBano 13 MOCT 31818.11—2012, nyHkT 3.6.11]

3.6.12

HopmMmanbHoe pabovee nonoxeHwue: MonoxeHue YCLU/33, onpefeneHHoe M3roToBMTENEM AMst HOP-
MarnbHOW SKCnnyaTauuu.
[ApnantupoBaHo n3 MOCT 31818.11—2012, nyHkT 3.6.12]

3.6.13

TennoBas cTabunbHocTb: CTabuUNbLHOCTL, KOTOPYIO CYUTAKOT AOCTUTHYTON, €Cru U3MEeHeHWe norpeLu-
HOCTW, Bbl3biBaeMoe camoHarpesoM B TedeHue 20 muH, cocTtaensieT meHee 0,1 makcumanbHOM fonyckae-
MOW NMOrpeLIHOCTH.

[FTOCT 31818.11—2012, nyHkT 3.6.13]

3.7 OnpegeneHun, OTHOCALIMECA K UCMbLITAHUAM

3.71

ucnbiTaHMe Tuna: MNpoueaypa, CornacHo KOTOPOW ANs NPOBeAEHUs CEPUM MCNbITAHWA OTBUPADT OAMH
YCLW/33 unu Hebonbluoe yucno YCLU/33 ogHoro 1 Toro e Tuna, MMerLWmnx MOeHTUYHbIe XapaKTepUcTUKNA,
BbliOpaHHble N3roTOBUTENEM, ANA NPOBEPKN COOTBETCTBMA onpeneneHHoro Tuna YCL/33 scem TpeboBaHn-
AIM HAcTOSILLEro cTaHaapTa Aff COOTBETCTBYOLLEro Knacca TOHYHOCTH.

Hcrnbimaxue ¢ uensio ymeepxoeHus muna — UCbiManue, 8bifofHIeMoe ¢ Uenbio eHecerus YCLLI/33
8 Peecmp cpedcmea uaMmepeHudl u Gomycka Ux K NPUMEHEHUI0 Ha Meppumopuu 20cy0apcme, yroMsaHymbIX
8 NpPeducosuU Kak Mpo2o/iocoeasiuux 3a MPUHamuUe Hacmosuwieao cmaHdapma.

[AganTupoBaHo 13 MOCT 31818.11—2012, nyHkT 3.7.1]

4 CTaHp‘apTHble 3Ha4YeHWA INeKTpn4eCKux BenmMM4unH

Mo MOCT 31818.11—2012, nyHkTel 4.1, 4.2 ¢ uU3aMeHeHeM oDbeKTa UCMbITaHWMIA cyeTumKa Ha YCLU/33.
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ﬂOI’IOJ’IHVITerIbHOZ

4.1 CtaHaapTHble 3HaYeHun SV-NnoToka curHana HanpshkeHus

4.1.1 MNpegnoyTuTenbHble HOMUHAMbHBIE 3HAYEHUS BXOOHbIX HAMNPSKEeHWIA NepeMeHHOro Toka B CpegHe-
KBaopaTM4YHOM 3Ha4YeHWW COOTBETCTBYIOT pAOY BTOPUYHBIX HanpsxeHuin 100 B, 110 B, 115 B, 120 B, 200 B,
230B 400 B no NOCT P M3K 60044-7, TOCT P M3K 60044-8 (cm. Tarke [12]—[13]) n nioboe HOMUHanNbHoE
HanpsKeHwe nepeu4Hon obmoTkn no 5.5 MOCT 1983—2015, a Takke 3,25 B no TOCT P 59409.

Takke pekOMEeHOO0BaHHbIMMW 3HA4YeHUAMU MOryT BbiTe 1 B 1 5 B (curHan ¢ gaTtynkoB HanpsikeHUs U3ro-
TOBMEHHBIX MO TEXHOMOMMM AeNUTENa HanpsiKeHUs ).

[onyckaeTcs NCNonb30BaTh CKOPPEKTUPOBaHHbIE U UHOWBUAYAMNBHbIE 3HAYEHUA HOMUHAMBHOMO Hanps-
}eHusa 1 yrnoe asoBoro casura Hanpstxkenusa no FOCT P 59409.

[Npwn pasnu4Hbix cxemax BknoveHna TH npuBegeHHbIe BbilLe HOMWHANbHbLIE HAMPSXXEHUA MOryT UMETb
3Ha4YeHun, pasfeneHHbIMU Ha 3 unm V3.

4.1.2 CtaHOapTHbIE 3HAYeHNA HOMUHAmNbHBIX MacwTabHbIX KO3MULNEHTOB HaNpPsKeHNA 4OMKHbI Bbl-
OupaTtbca U3 paga HanpsikeHwid nepeuyHoir uenu: 1000 B, 3000 B, 5000 B, 6000 B, 12000 B, 15000 B,
22000 B, 24000 B, 27000 B, 35000 B, 110000 B, 330000 B, 750000 B v nx gecATU4YHLIE KpaTHbIE U O0MbHLIE
3Ha4YeHus.

Takke peKoMeHAOBaHHbIMW 3Ha4YeHuaMuK MoryT 6eiTe: 10 000 B, 27 500 B, 220 000 B, 550000 B.

MpnmevyaHune — MacwTabHbl KOIDPUUMEHT HANPHKEHMA ONPEAENAETCH OTHOWEHNEM HANPSXKEHNA NEPBUY-
HOM Lenu K HanpsxeHo BTOPUYHOM Lenu M3MepuTensHoro TpaHcdopmMaTtopa (fatdmka) HanpsKeHus.

JonyckaeTcs Mcnofb3oBaTh CKOPPEKTUPOBaHHBIE M MHAMBUAYANbHBIE 3HAYEHWUst MacLUTabHbIX kKoaddu-
LUEHTOB HanpsbkeHust 1 yrnos casosoro casura HanpsbkeHus no FOCT P 59409.

[Mpy pasnuuHbIX cxeMax BkNoYeHus TH npueefeHHble Bbllle HOMUHAMNbHbLIE HanNpsXeHUsa MoryT UMeTh
3HaYeHWa, pasaeneHHbIMU Ha 3 unu V3.

[OvanaszoH 3HaudeHui yrna as3oBoro cABWra HanpskeHusa (OnA TpexdaszHoro BKITHYEHUSA):
-180° — 0 — 180°.

4.1.3 Harpy3ska BXoQHOro kaHamna HanpsXeHus He gorkHa npesbiwate 0,5 BA. Ecnu nameputenbHbiia
TpaHcdhopmaTop, nogknydeHHbld kK YCLL/33, TpebyeT OONONHUTENLHOW HArpy3kn ANsi COOTBETCTBWSA 3afaH-
HOW crieyuduKaL M TOMHOCTK, TO NOMNb30BaTenb HECET OTBETCTBEHHOCTL 3a ee YCTaHOBKY. BXxodHble kaHanbl
HanpsKeHWs OOMXKHbI BblaepkueaTtb 2,6-KkpaTHOe HOMWHaNbHOE HanpskeHue B TedeHne 10 ¢ Be3 noBpex-
OEHMNA UMK OONTOBPEMEHHOIO CHMXEHUS NMPOU3BOANTENBHOCTU. HenpepbiBHOE MaKCcUManbHOe HanpsKeHue
OOMKHO BbITh, KaK MUHMMYM, B IBA Pa3a Bhllle HOMUHAIBLHOTO HaMNpsXeHUs.

4.2 CTaHpapTHbIe 3Ha4YeHUA SV-NoToKa cMrHana Toka

4.2.1 HoMrHanbHoe 3Ha4yeHue 1 KoadMULUMEeHT KpaTHOCTU CMrHana Toka onpeaenstoTcs o cornacoBa-
HUIO C 3aKa34YnKoM.

PekomeHngoBaHb! cnedylolive cTaHOapTHble 3HAYeHUsl BXOLHOIO cMrHana Toka:

- B cootBeTcTBMM ¢ [OCT P MOK 61869-2: 1 Aub5 A;

- B cootBeTtcTBMM ¢ TOCT P 59408: 22,5 mB; 150 mB; 225 mB.

Tawke pekoMeHA0BaHHbIMKU 3Ha4YeHuaMKU moryT BeiTe: 100 mB, 1000 mB, 2000 mB 1 5000 mB.

[onyckaeTca Ucnonb3oBaTb CKOPPEKTUPOBaHHbIE U MHOAMBMAYAlbHbIE 3HAYEHUA HOMWHANLHOIO TOKa U
yrnos dasoeoro casura Toka no MOCT P 59408.

4.2.2 CTtaHgapTHble HOMUHAaNbHbIE 3HaYeHWUs MaclwTabHbIX KO3 PUUMEHTOB TOKa OOMKHbI COOTBET-
cteoBaTb [OCT IEC 60059 u TOCT P M3K 60044-8: 10; 12,5; 15; 20; 25; 30; 40; 50; 60; 75 A.

Takke pekoMeHOOBaHHLIMK 3Ha4YeHUAMIU MoryT 6biTh: 30 000 A 1 MX JecsATUYHbIEe KpaTHbIe W OoMbHbIe
3HAYeHUs.

Mpumeuvanne — MacwTabHeln KO3aPUUMEHT TOKA CNpedenaeTca OTHOLWEHWEM TOKa NEPBUYHOW LIENW K TOKY
BTOPUYHOW LIENV W3MEPUTENLHOTO TpaHcopmaropa (garymka) Toka.

[onyckaeTcsa ncnonb3oBaTh CKOPPEKTUPOBaHHbIE M MHAMBKWAYaANbHbIE 3HAYEHWMS MaclLTabHbIX KOadpu-
LWEeHTORB ToKa M yrnoB ¢pasosoro caeura toka no FOCT P 59408.

[vana3soH 3Ha4eHW yrna da3oBoro capura Toka (ans TpexdazHoro BKMKYeHUs):

-180° — 0 — 180°.

4.2.3 HoMUHanbHbIN CUMMETPUYHBIA KOIMMUUMEHT TOKa KOPOTKOTO 3amMblkaHns Kggr-g YCLLU/O3 onpe-
OensaAeTcsl OTHOLWEHWEM HOMUHANBHOMO ToKa KOPOTKOMO 3aMblKaHWsi K HOMUHANbHOMY BXOQHOMY TOKY.
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OaHHbl KOaPPULMEHT COOTBETCTBYET pacHETHOMY CUMMETPUYHOMY KOAMRMULMEHTY KOPOTKOroO 3aMbl-
KaHus, yctaHosnedHomy B FOCT P MOK 61869-6. OcHoBHOe pasnuque 3aknio4aercs B TOM, YTo Kgg ONpe-
AeneH Ons OCHOBHOTO TOKa, Toraa Kak Kggpg COOTBETCTBYET BTOPUYHOMY TOKY TT (KOTOpbIV TakkKe SBNAETCS
BXOOHbIM TokOM YCLU/33):

Ksscs = Isc/lir-

4.2 4 Harpy3ka BXogHOro KaHana Toka He fomkHa npeBbiwatbh 0,5 BA npy HOMUHanNbHOM Toke 5 A
n 0,1 BA npu HomuHansHoM Toke 1 A. Jliobon koadppuumeHT molwHocTU gonyctuM. [pousBoguTens Oon-
XEH JeknapupoBaTk Harpy3ky. Ecnu nameputeneHbin TpaHcopmartop, nogknyeHHbin k YCLU/33, Tpebyet
OOMOMHUTENBHOW HarpyskW Ars COOTBETCTBUA 3a[aHHOMY Knaccy TOMHOCTM, TO Mofb30BaTellb HeCeT oTBeT-
CTBEHHOCTb 3a ee YCTAHOBKY.

ToKoBble n3amepuTenbHble kaHanbel YCLW/A3 ans coBmecTHow paboTel ¢ npubopamu yyeta anekTpude-
CKOW SHEprun OOIMKHbI BblOEPXKMBATh KPAaTKOBPEMEHHbIA 20-KpaTHbIA MakCUMarnbHbIA TOK, C COXpPaHEHUEM
MpUNMCaHHOW TOYHOCTU namepenns (20 x [, ). Ecnn [, . NpeBbiluaeT HOMUHANbHLIA HENPEPbLIBHLIA TOK
TEePMUYECKOWN CTOMKOCTH /.y, TO BMECTO HEero ucnonbayercd Tok (20 x [y, ). YCLW/S3 gomkHo BbigepXuBaTh
3TOT TOK B TedeHue 0,5 ¢ Oe3 noBpexgeHus UnM SAMTENbHOMO yxyalweHnsa paboyunx xapakTepucTuK (B COOT-
BeTcTBumM ¢ FTOCT 31819.22.

4.3 CTaH,qapTHble 3Ha4YeHWA HOMMWUHANbHLIX 4YacToOT

4.3.1 CtaHgapTHOE 3Ha4YeHWe HOMWHaNbHOW 4acToThl Npecbpa3zoBaHUA BXOOQHOMO aHanoroBOro CUr-
Hana — 50 (60) lu.

4.3.2 Bcnegcrteve UCNOMb30BaHWUSA CNeLMpUIeckmx YCTPONCTB (HeNMHEMHBLIX Harpy3okK, Hanpumep, Tu-
PUCTOPHBLIX NpeobpasoBaTenei »enesHbiX 4OPor), B CETU MOryT BO3HUKaTb FT@PMOHWKMA, MHTEPrapMOHUKK W
cyBrapmMoHUKHN.

YCLW/33 agnsa npeobpa3oBaHMa HANPsSKEHUSA W TOKA OOMKHBI MMETb YaCTOTHYH XapakKTepUcTUKY U TOY-
HOCTbL Npeobpa3oBaHns rapMOHUK, MHTEPrapMOHUK M CyBrapMoHVK B COOTBETCTBUN C TpeBOBaHUAMU, HOPMU-
poBaHHbIMKU B TOCT P M3K 61869-6—2021, npunoxeHune 6A ¢ UBMEHEHUSIMMN.

B Tabnuue 1 npuBedeHbl Npedensl NOrpelwHocTeid npeobpa3oBaHMa rapMOHUK U MHTEPrapMOHMK O1d
M3MepUTEeNbHbIX KNacCcoB TOYHOCTH.

Tabnuua 1— lNpegensbl norpewHocTy Npecbpa3oBaHNs rapMOHUK U UHTEPrapMOHWK

dasoBas norpelHocTb (+/—)
Knacc to4HocTu MorpeluHocTse amMnanTyaHas (+/—)
AN Hanpax}eHusa rpagychbl
1 TOKa
2.4 5u6 7..9 10...13 2.4 5u6 7..9 10...13
0,05 0,5 % 1% 2% 4 % 0,5 1 2 4
0,1 1% 2% 4% 8 % 1 2 4 8
0,2 2% 4% 8 % 16 % 2 4 8 16

B Tabnuue 2 npuseneHbl Npegensl NorpelwHocTen NpeobpasosaHns rapMoOHUK U MHETEPrapMOHUK ONs
U3MEPUTENBHbLIX KNAcCOB TOYHOCTH.

Ta6nuua 2 — lNpegensl norpeliHOCTU NpeocbpaszoBaHus cybrapMoHUK

[NorpellHoCTe aMnnMTyaHas ®a3oBas NorpeLHocTb (+/-)
Knacc TouHocTu (npu f ) rpagycel
0y 1Ty

1Ty

0,05 +0,5 % +0,5 % 30
-100% -30%

0,1 +1% +1% 45
-100% -30 %

0,2 +2 % +2 % 45
-100% =30 %
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n punMeyaHune — OlTue I'IepBOﬁ KOINOHKE O3Ha4aeT, YTo U3MepeHne NOCTOAHHOIo ToKa AonyCcKaeTcHA, HO He
aBnaeTca obazatensHbBIM.

4.3.3 YCLWW/33 gnsa paboTbl ¢ UWdIPOBLIMIA CHETHMKAMMW 3NEKTPUHECKON IHEPTMK OOMKHbI MMEeTb 4acToT-
HYH XapaKTepUCTUKY K TOYHOCTb Npeobpa3oBaHns rapMOHUK, MIHTEPTapMOHWK U CyBrapMOHWUK B COOTBETCTBUN
¢ TpeboBaHusaMK, HopMupoBaHHbIMKM B TOCT 31819.22.

4.4 CTtaHdapTHble 3Ha4YeHusl BXOAHbIX YrMoB pa30BOro CABWUra MexXAy TOKOM W HanpsbkeHuem:
-180° — 0 — 180°.

4.5 CTaHOapTHbIA MHTepdeic unchpoBoro Beixoaa

PekomeHayeTca BONOKOHHO-ONTUYECKUA LudpoBon MHTepdenc nepeaaqym 100Base-FX (1300 HM, MHO-
roMOZOBbIA, OYNMEKCHbIA, U3 OBYX ONTOBOMOKOHHLIX kabenen) (cm. [14]), HO MoryT BblTb MCNOMNbL30BaHbLI K
TexHonorun Gyayuero, Bknw4as 1Gbit/s (1000 BASE-LX) (cm. [15]).

Takke gonyckaeTcsa Wcnonb3oBaTbk MedHblin kabenb Ethernet.

MpumeuvaHnune — OtgencHble onTuyeckne kabenbHele BonokHa ¢ BFOC/2,5 (tawke m3BecTHel, kak Tun CT)
KOHHEKTOpaMu LUMPOKO MCMOMb3YIOTCH, M OHU TpebyloT oTAeNbHOM MapKUpoBKM BorokHa (Rx, Tx BorokHa). [JBoWHbIE KOH-
HekTopsl LC2 — Bonee npeanoyTMTENbHOE peLleHne, NOCKoNbKY OHW YCTPaHSoT npoBnemsl coeguHeHns Rx/Tx.

BHewHunn tpacdduk Ethernet, nonyyaemoin YCLU/33, He gomxeH mMewaTb nepegadvye 3Ha4eHUN
SV-notoka. 370 TpeboBaHMe NpMMEHAETCs He3aBUCUMMO OT Tuna Tpaduka, npegHasHadyeHusa ero agpecHbIX
NPOCTPaHCTB UMK OT CYLLECTBYHOLL e 3arpy3ku kaHana (gonyckaetca 70 % 3arpy3ka 1 ABYXCTOPOHHASA CBA3b).

4.6 CTaHpapTHaa UHOUKaUuUA

WM3-3a Bbonbworo pasHoobpasusa Bo3MoxHoro mcnonHeHua YCLW/33, TpeboBaHust kK aBTOMaTtMyeckoMy
npeacTaesneHno pabodvero uHTepdenca (MHOMKaAUWKM) cBeQeHbl K MUHUMYMY, U OTHOCATCHA TOIbKO K TakuM
YCTPOWCTBAM, KOTOPble MOryT ObITh BM3yarnbHO OCMOTPEHLI ONepaTopoM BO BPEMS UX HOPMAanbHOMO (OyHKLN-
OHupoBaHUA. OrpaHUYeHUIA HAa MakCUMarnbHYH CNOXHOCTL paboyero HTepdenca HeT.

YCLW/33 ¢ pabounm nHTEepdencom AOMmKHbI MMETh:

- MIHOWKaUWIO, MOKa3blBAKLLYH, YTO YCTPONCTBO BKIMHOYEHO

(NpuvBepeHo B AencTBue);

- UHONKaUWIO, MOKa3bIBAKLLYH, YTO YCTPONCTBO HAXoOouTca B 0BCny»uBaHuu;

- UIHOWKALUWIO, NMOKa3bIBaKLLYK aBapuiiHbIE YCITOBWA WU/UIMM HEUCMPaABHOCTL;

- MIHOWKAUWIO, MOKA3bIBAKLLYK CTAaTYC KOMMYHUKALWOHHOW NIUHUKN CBA3W;

- UIHOWKALUWIO, NMOKAa3bIBaKLLYHK, YTO OHO HAXOOUTCH B TECTOBOM pPEXMME.

Bce o6o3HaveHWs U UX TOYHOE NOBEAEHNE OOMKHbI ObITh YETKO NPONMCaHbl B AOKYMEHTaUnuu M3roToBu-
Tens Ha uagenue.

4.7 HoMWHanbHbIe 3HAYEHWUSA YacTOThI AUCKpeTUu3auyumu L[MCprBOI'D BbIXoda

HoMuHanbHble 3Ha4eHUs 4acToThl UCKPETU3aLUN MOEHTUYHBI HOMWHAMNBHBIM 3HAYEeHWUSAM, PEKOMEHO0-
BaHHbIM B TOCT P M3K 61869-9 (cm. Takke [16]).

lMpeonodTUTENbLHO MCMOMNbL30BaTh YacToTy Anckpetmusauum 14400 Ny Npy HOMUHAaNbLHOW YacToTe coob-
weHuin 2400 kagpos/c n ¢ 6 ASDUs B kagpe, KOTOpble MapKUPYOTCH, Kak "nmpegnodtuTensHeie”, obo3Hadvas,
YTO HET TEXHWYEeCKOW HeobXoOMMOCTW NOAAEPHUBATb CBA3b MEXAY HOMWHAaNbHOW YacTOTOW CETU U HOMU-
HanbHbLIM 3HaYeHUeM BeIbopok YCLU/33.

Mpwn HOMMHaNBHORW YacToTe Npeobpa3oBaHKMsA BXOQHOMO aHanoroeoro curiana 50 My, HOMUHanNkLHOE 3Ha-
uYeHue 3a nepuof BelGopok cocTaenseT 288, a kagpor Ethernet 48. Kak npaBuno, oHU CUHXPOHU3UPYOTCS OT
WMCTOYHUKA BHELLHEro BPEMEHWN.

Habop nepenaBaeMbix AaHHbLIX (4 ToKa W 4 HANPSBKEHWS).

MpumeyaHune — [lonyckaeTca ANS KOMMEPYECKOTO YYETA 3MEKTPUMECKOW SHEPrMM WMCMOSb30BaTb YacToTy
anckpeTtnaaumn 12800 Ny npn HoMMHanbHOW YacToTe coobuwennin 1600 kagpos/c n ¢ 8 ASDUs B kagpe. Npu HOMUHaNb-
HOIM 4YacToTe npeobpa3osBaHyA BXOAHOrO aHanoroeoro curHana 50 Ny, HoMuHanbHOe 3Ha4YeHue 3a nepvog Bbibopok co-
ctaBnseT 256, a kagpoe Ethernet Takke 48.

4.8 CTaHpapTHbIe cnocobbl cMHXpoHM3auuu YCLU/33 no BpeMeHU

YCLW/33 gomkHO NPUHNUMATL BHELUHWA CUrHan CUHXPOoHW3auun. MpeanoyTuTensHbIi MeTod CUHXPOHM-
3auun — npoTokon Precision Time Protocol (PTP), HopmupoBaHHein B [17], ¢ y4eTom Tpebosanuin [18] (PTP
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TaKke M3BecTeH, kak npotokon 1588). Bmecto PTP (unu, kak gononHWTenbHas anbTepHaTuBa) Takke MoXeT
BbITb MCNOMb30BaH BXO4 CMHXPOHU3auuy BpemeHn 1PPS (oguH uMnynbsc B cekyHay), KOTOPbLIM HOPMUPOBaH B
FOCT P M3K 61869-9. TOMHOCTL BpEMEHHOMO CUrHana AorkHa COOTBETCTBOBAThL 1 MKC.

MpumeyvyaHue — Yron casosoro cagura YCLU/33 Byner yxyaowarbcs B 3aBUCMMOCTM OT CTEMNeHW TOYHOCTU
BbIAEPKMBAHUA BPEMEHM CUHXPOHU3AUMM OT 3TOM0 3HAYEHWS.

YCLW/33 pomkHO BKMOYATH BHYTPEHHUE Yachl, KOTOpPbIE CUHXPOHU3UPYHOTCA NMOCPEeACTBOM CUrHana
cuvHXpoHuzauun. Cuetunk Boibopok (SmpCnt) gomkeH BbITb MCNONB30BaH ANS TOro, 4Tobbl MAEHTUMULMPO-
BaTb BbIBOPKKU B rpaHuLax NpefcTaBneHHon cekyHObl U KoaupoBaTh BpeMs Bbelbopok. CueTumnk BLIBOPOK Ha-
KannuMeBaeT YMCro BbIDOPOK OT HyNs OO HOMWHANbLHOIO 3HA4YeHWs1 B Te4YeHWe OOHOM CeKyHAbl, 3aTeM LMKI
nosTopsieTcs. Bpemsa BbIOOpPKM COOTBETCTBYET MOMEHTY BPEMEHW BHYTPEHHUX YacoB, KOr4a 3a CeKyHay npo-
WN3BOANTCA NoAcHeT BeIDOPOK, COOTBETCTBYIOLLMX HOMEPY BbIDOPKKU, YMHOXEHHOMY Ha CeKyHOy W pa3gerneHHo-
My Ha HOMMWHArbLHYHK 4YacToTy OAUCKpeTU3aumnm.

B vactu TpeboraHuin k noptam YCLI/33, TpebyrowmumMm cuHXpoHM3aumMm no npotokony Precision Time
Protocol (PTP, nnu 1588) 1 ncnons3yemMelM AN nepefaqun aHadeHun eelbopok, cm. [19].

MopTtel YCLW/33, Tpebytowmne cuHxpoHusaumio no 1PPS, fomKHbl NpUHUMAaTE AaHHbIA CUTHaN Ha cne-
umnanbHbI BXOA CMHXPOHU3aumu. MNapameTtpsl MMnynbca B cootBetcTBuKn ¢ FOCT P M3K 61869-9. [lononHu-
TenbHOo, YCLW/33 moxeT KoMneHcMpoBaTh BPeMEeHHbIe 3aJepKu nepedayu B CeTU NMoCpedcTBOM NpUMeHe-
HUA NOMNb30BATENbLCKUX KOHMUIypupyemeix HacTpoek 1PPS curHana.

o OpHa cexkyHga P
4 t,
a
@
X
o
g
(4]
g / /
=
=
o A 3
>
WameHeHWe cekyHaL! HameHeHWe cekyHAL!

PucyHok 1 — ®opma curHana 1PPS Ha Bxoge cuHxponusauum YCLL/D3

Korga curHan BHeLWwHeW cuHxpoHu3aunn notepsiH, YCLW/33 gormkHo BOWTY B pexum yaepkaHus. B ne-
puoa pexuma npoaorKUTENbHOMO yaepXaHus, AomKkHa beiTk obecrnedeHa BO3MOXHOCTL MPOOOSTKaTL NOChI-
naTtb SV-NoTok ¢ 3a4aHHbIM KITacCoM TOYHOCTU ONS U3MEepeHuUs.

MuHUMansHasa NPOAOITKUTENBHOCTL NOAAEPXKUBAEMOrO PEXUMA yOepXKaHWa 5 ¢ Npu cTabunbHbIX yCrno-
BUAX OKpY>KaloLLen cpenbl.

Korga curHan cuHXpoHW3al M1 BoO30GHOBMAETCS NOCNe pexuma yoepaHusi, 3HadeHmsa SV-notoka gomx-
Hbl NPOAOIMKUTLCH, Kak OyATO CUrHam CUHXPOHM3aUUK Obln HEMPepbIBEH.

Mpumevanne — Korga YCL/33 ucnonb3yeTca B HECMHXPOHW3MPOBAHHOM pEXUME, TO 3Ha4YeHus BbiBopok
AOMKHBI BbITE OTNPaBMEHBI C YACTOTON AMCKPETU3aLMM, MAKCUMaNbHOE OTKNOHEHWE KOTOPOW OT HOMUHAMBHOMO 3HAYEHWS
He Bonee, yem £100 ppm.

5 MexaHun4eckue TpeboOBaHMA N UCTILITAHUSA
5.1 O6wue TpeboBaHUA

Mo MOCT 31818.11.

5.2 Kopnyc

5.2.1 TpeboBaHus

Mo NOCT 31818.11—2012 (kpome nyHkTa 5.2.1.2).
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[ononHuTenbHo:

5.2.1.1 TpeboBaHMA K KOHCTPYKLUK

KoHcTpykumsa YCLW/33 gonkHa yooBneTBopaTs TpeboBaHuam FOCT 22261.

YCLU/33 OOMKHO M3roTaBnNMBaThCs Kak OyHKLUNOHANBLHO 3aBepLUEHHOEe YCTPOMCTBO, MOMHOCTLI0 pa3Me-
LLlaemMoe B KOpMyce, KOTOpbIn obecneynBaeT cTeneHsb 3aluThl He Hxe IP51 npu ycTaHOBKe BHYTpUW nomelle-
HUIW UK B LWIKadax HapyXHOro UCNOMHEHWA N He HuXKe |P 54 ana Hapy»HOW yCTaHOBKM.

MpumeuvaHnune — [onyckaeTca M3roTaBnmBaTh B kopnycax, obecnevvBaloliMx cTeneHb 3awuTel Huxke P40,
npy YCTaHOBKE ero B CyxuX NoMeLleHusaX (TemnepaTtypa okpyxatowero so3ayxa (20+5) °C npu oTHOCUTENBHOMW BIaXHOCTU
65 5 %) unun B cneumanbHbIX WKadgax, MMerLLMX CTeNeHb 3alnTsl He Hinke IP40.

Kopnyc YCLW/33 mMoxeT BbiTh BLINOMHEH W3 NIacTWKa, KOTOPbIM HE TOPUT U HE NOALAEpPXUBAET rope-
Hus (camo3zaTyxawlero, cornacHo TpeboaHuam UL94-V0) u yctondmueoro npu temnepartypax ot —35 °C
no +70 °C, unu us metanna.

YCLW/33 pomkHbl MMeTb MHTepdencHble NopThl ANA nodknodeHua Ethernet, KoTopble OOMKHbI UMETb
CBOK MapKUpOBKY.

Kopnyc YCLU/O3 pomkeH umets npucnocobneHns Ansg nnoMorupoBaHus.

MokynHeble geTanu 1 M3genus, a Takke KOMNNEeKTYLWne yansl, npuMeHsieMble B YCLU/33, gomkHe! npo-
XOOWUTb BbIXOAHOW KOHTPONb Ha W3roTaBnMBaKLLMX UX NPeanpusaTUsiX MU BXOAHOW KOHTPOMNb Ha npeanpu-
ATUW-M3roToBMTENE. VX Ka4ecTBO OOMKHO ObiTh NOATBEPKAEHO COOTBETCTBYHOLLMM KNeMAMOM WM/ OTMETKOM
B NacnopTte nagenus.

MopTbl U paszbembl NOAKMHOYEHUA [OMKHbI UMETb MapKUMPOBKY, MCKITIOYaOLW Y BO3MOXHOCTb Henpa-
BUNBHOMO NMOAKMIOYEHNS.

MopTbl NS MCMBITAHWUA TOYHOCTU W BbIXOA MOpTa CBA3WM C BHELUHUMMW YCTPONCTBAMMW MOTYT BbiTh KOH-
CTPYKTMBHO 00beANHEHBI HA OQHOM pasbeMe.

5.2.2 MexaHn4yecKkne UCNbITAHUA

Mo NOCT 31818.11—2012, nyHkTbl 5.2.2.1—5.2.2.3 ¢ nsmeHeHnem obbekTa UCMbITaHWIA CHETYMKA Ha
YCLW/33.

5.2.2.1 VcnbiTaHua Ha Bubpayuto

YCLU/33 pnomKkHO COOTBETCTBOBATL TPEOOBaHWMAM UCMBITAHUA HA MEXaHMYEeCKy Bubpauuo, npuBeaeH-
HbiM B Tabnuue 3.

Tabnuya 3 — McnelTaHMa Ha MeXaHWYeCKyO BUOpauuio

WcnbiTadne 3TanoHHbIM cTaHaapT MNpumevyaHue YpoBeHb UCnbITaHWA
BubpaunoHHaa  peakuus [20] Bo Bpems WcnbITaHui obopyaoea- | YpoeeHs 18)
(cnHyconpansHas) HWE HaxodWTCH Mod HanpsXKeHUeM
BubpoycTonvmBocTb [20] He HaxoauTcs nog HanpskeHweMm | YposeHb 12)
(cunyconpansHas) BO BPEMSA UCMBITAHUNA
Peakuuna Ha yoap [21] Bo Bpems wcnbiTaHui obopynosa- | YposeHb 123)

HWe HaxoduTcH Nod HanpaxeHnem

WMcnbltaHna Ha ygap M [21] He naxoguTtca nog HanpsbkeHuem | YpoeHb 12)
TOMYKK BO BPEMS UCMBITAHUA
CeilcMUYeckme ucnbITaHua [22] Bo speMs ucnbiTaHwii obopyaosa- | YposeHs 12)

HWE HaxoguTCA Noa HanpaXxXeHnem

a) YpoBeHb 6e30nacHOCTV KNacca 2 MOXeT NPUMEHSATLCA AN 0Co6bIX YCNOBMIA OKPYXKAIOLLEA Cpefbl U YCTPOACTE,
Ons KoTopelx TpebyeTcs o4eHb BbiCOKas cTeneHb He3onacHOCTU NpY aKcnnyarauuu.

5.2.2.2 VicnbiTaHusa Ha NpOYMHOCTL Npu cBOBOAHOM NaaeHun

WcnbiTanua YCLW/33 Ha npoyHOCTb Npy cBOBOAHOM NageHun NpoBoAMTL criefyolwmnm obpasom:

- MpOBeCTU NpoBepKy xapakTepucTuk YCLLI/33 B HOpMankbHbIX YCNOBUAX NPUMEHEHUS;

- YCL/33 BLIKMOYUTE U MOABEPTHYTL OQHOPA30BOMY NaJeHU0 Ha TPW B3aWMMHO NeprneHauKynspHbie
MNockocTH ¢ BbicoTbl 0,35 M Ha BETOHHbIN NOn;
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- Ans nposBeneHust ncnbitadmia, YCLU/33 nogselwnsaT B UCMbITaTeNbHOM 060pyAOBaHWM M 3aKpenns-

10T B HEM; UCMbITaTeNbHoe 0bopynoBaHue AOMmKHO BbiTh TakumM, 4Tobbl YCLL/33 nocne ero BbicBOBOX-

AeHus mor cBoB6ogHO NafaTh U3 3aKPENnNeHHOTO NONOXEeHUS;

- MO OKOHYaHWKM UCMLITAHWIA MPOBEPUTE OTCYTCTBUE MEXaHWYeCKUX MOBPEXOeHWA U ocnabneHusa kpe-

MMeHui;

- BKMto4mTb nuTanve YCLU/33 un BbligepxkaTth B TedeHne 30 MUHyT;

- NpoBecTW npoBepky TodHocTM YCLU/O3 B HOpManbHbIX YCIOBUAX NMPUMEHEHMS.

YCL/33 cuuTaeTcsa BblaepKaBLWMM UCTbITAHUSA, €CITM OH He MMeeT MexaHU4eCcKUX NoBpexKaeHWn nocne
WCNBITAHWUIA, a ero xapakTepUCTUKN YOOBNETBOPAKT TpeBoBaHUAM TOYHOCTHU.

5.2.2.3 McnelTaHUs Ha NPOYHOCTL K TPAHCMOPTHOW TpSACKe.

Wcnbitadue YCL/33 Ha npovHOCTL K BO3AEWCTBUIO TPAHCMOPTHOMN TPSICKW NPOBOAUTE cnegyowum o6-
pasom:

- NpoBecTy npoBepky TodHocTM YCLLU/33 B HOpManbHbIX YCIOBUAX NPUMEHEHWS;

- YCLW/33 BbIKMOYATE W yNakoBaTb B TPAHCTMOPTHYK Tapy B COOTBETCTBUM C TPeBOBaHMAMM KOHCTPYK-

TOPCKOW AOKYMeHTaLWUu;

- Tapy ¢ YCL/33 xecTko 3aKkpenuTh B MONOXEHWW, onpefensieMoM MapKUpPOBKOWM Tapkl, Ha UCkITaTenkb-

HOM cTeHJe, Co3[atLLeM TPACKY B BEPTUKANbHOM HanpaBneHuu,

- YCTAHOBUTL Ha CTEHAE Creayiol e napaMeTpbl yaapos:

a) 4ncrno ygapos B MuHyTy — 100,
6) yckopeHue npu yaape — 30 m/c? (3g);

- npoBecTu UcnbiTaHua YCLW/33 Ha ygapHoMm cTeHae B TeueHne 30 MUH;

- 3akpenutb YCLI/33 nooyepenHo B OCTanbHbIX OBYX MOMOXEHUAX, NEPNeHOUKYNAPHBIX K HOpManb-

HOMY MOMOXEHWUIO, U MPOBECTW UCTIBITAHUSA HA TPAHCNOPTHYIO TPACKY AN KAXA0ro U3 2 NonoXxeHun

YCLW/33 B TeueHue 5 MuH;

- pacnakoaTtb YCLU/33 n npoBepuTb OTCYTCTBME MEXaHWHECKUX MOBPEeXaeHUn u ocnabneHus kpe-

nreHuin;

- BKMOYUTL NuTaHue YCLU/33 v BoigepaTek B TeueHue 30 MUH;

- NpoBecTw nposepky TodHocTH YCLLU/33 B HOpManbHbIX YCIOBUAX NPUMEHEHMS.

YCLW/33 cuntaeTcs BbiOep>KaBLUIMM MCMbITAHWUSA, €CINM OHO HE UMEEeT MexXaHW4YeCKUX MOBPEeKAeHWN
nocne 5.2.

5.3 OkHoO

Tpe6oeaHusa MOCT 31818.11 k gaHHOMY yCTPOWACTBY HE NPUMEHKMBI.

5.4 3axuMbl, 3aXkUMHasA(ble) nnaTa(bl), NTOPThI U 3aKUM 3aLWMUTHOTO 3a3eMIeHUsA

Mo MOCT 31818.11 ¢ usMmeHeHMeM obbekTa ucnbiTaHuM cHeTymka Ha YCLU/D3.

5.5 Kpbiwka 3axumoB

Mo MOCT 31818.11 ¢ U3MeHeHMeM obbeKkTa UcnblTaHWM cdeTyMka Ha YCLU/D3.

5.6 Bo3gywHbIA 3a30p U ANMHA NYTU YTEYKM

Mo TOCT 31818.11 ¢ usMmeHeHMeM obbeKkTa UcnbiTaHuM cHeTymka Ha YCLU/D3.

5.7 CyeTuMk Knacca 3awuTbl ll B Kopnyce U3 uaonAuuMoHHOro Matepuana

Oanubin pasgen MOCT 31818.11 kK faHHOMY YCTPOWCTBY HE NMPUMEHMUM.

5.8 YcTOMYMBOCTb K HarpeBy M OTHIO

Mo TOCT 31818.11 ¢ usMeHeHMeM obbeKkTa ucnbiTaHUM cyeTymka Ha YCLU/D3.

5.9 3aliMTa OT NPOHMKHOBEHMWA NbINK U BOAbI

Mo MOCT 31818.11 ¢ uameHeHnem obbekTa UcnbiTaHuM cHetymnka Ha YCLU/I3.
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5.10 OTobpaxeHne nHcpopmauuu n TpeGosanusa k MO

5.10.1 Cnoco6 oToGpaxeHna nHhpopmaumum

YCLWW/33 pomxHbl UMETL AUCMNEN ANA BbIBEAEHUSA M3MEPSAEMbIX AaHHbIX. [ucnnei MoxeT BbiTb BCTPO-
€HHbIM B KOPMNyC W/Wnn OTAENbHO NOAKMo4aeMblM Npubopom (AMcnien MOoXKeT HaX0AWTbCA Ha NaHenu ynpas-
nenua YCLW/33). Ecnn YCLW/33 He uMeeT BCTPOEHHOIO WK OTAEMbHO MOAKNYaemMore gucnnes (naHenwu
ynpaBneHus ¢ gucnneem), OMmKHO ObiTe cooTBeTcTByloWee MO, ycTaHaBnuBaemMoe Ha NepcoHarnbHbIA KOM-
NbHTEP, BO BKNagkax KOTOPOro NpefycMOTPEHO BbiBEAEHWE BCEX M3MEPSAEMbIX NMapamMeTpoB Ha 3KpPaH KOM-
neroTepa.

5.10.2 TpeGoBaHUsA NO Ha3HAYEHUID

Mo dyHKuMoHanbHOMY HasHadeHuto YCL/O3 gomkHo obecnevmnBare:

- MPMEM aHaNOroBbLIX CUTHANOB TOKOB W HaMNPsDKEHWN;

- BblJa4a usmepuTernbHon nHgopMaLumn B undposom dpopmMate no npotokony [16] MrHOBEHHbIX 3Ha4e-
HUI TOKA W HaNpsKeHUs.

Ha ocHoBaHWWM NpUHATEIX aHanoroBbix curHanos YCLU/33 moxeT npon3BogvMTh U3MEpPEHUst W/mnu pac-
YeThbl:

- MTHOBEHHbIX 3HaYEeHWI TOKa, HanpsXeHusd, yrnoe gasoBoro casura (4na kaxgon na gas A, B, C gns
TpexdrasHoro cyeTymka);

- yrna Mexgy TOKOM W HanpsxkeHuem B dpase (4nsa kaxgow us gas A, B, C ans tpexdasHoro YCLL/33);

- ons TpexdasHoro BKMYEeHWS MIHOBEHHbIX 3Ha4eHWA NHerHbIX HanpskeHuin UAB,UBC,UCA.

YCLU/33 pomxHO ocyLlecTBnATL PUMKCALMI0 M3MEPEHWNIA, CUHXPOHW3MPOBaHHbBIX MO BPEMEHMN.

5.10.3 TpeboBaHUs K CTPYKTYpe W annapaTHOMY COCTaBy

YCLW/33 gomkHO CoCTaBNsATb COBOKYNHOCTb (OYHKLMOHANBHO 00begUHEHHBIX annapaTtHbIX, NporpamMmm-
HbIX, BEIMMCIIMTENbHBIX U OPYTMX TEXHUYECKUX CPEACTB ANS U3MepeHUs (BbIYMCIEHUSA) MIHOBEHHbIX aHanoro-
BbIX 3HAY€HWIA N SV-NoToOKa 3nNeKTpUYecKnx napameTpos.

YCW/33 pgomxHo BGbiTb peanM3oBaHO Ha OCHOBE aHanoro-ungpoBoro npeobpasoBaHMsa M MUKPO-
NMPOLEeCCOPHOro MOAYMs, COAepKallero B CBOeM COCTaBe:

- BbIYUCIUTENbHBIE CPEACTRA;

- onepaTvBHY NamaTb;

- 3HEProHe3aBUCUMYHO NaMATb MPOrPamMm W OaHHBIX;

- annapaTHele cpeAcTBa ANS NOOKMIOYEHWS BHELWHEN KOHCOMW YNpaBneHus.

5.10.4 TpeboBaHUsA K }XypHany cobbiTun

Bce nameHeHnsa B koHdurypaumm YCLLI/O3 pgomkHbl UKCMpOBaThbCA B OTAErNbHblE BblOAEMNEHHbIE Cer-
MEHTbl 3HEProHe3aBMCUMON NamATK (KypHane cobbitui). JomkHa 6biTe obecneyeHa 3aljmMTa 3HeproHesa-
BMCMMOW NamMaTH LEeHTpanbHOMo0 MUKPOKOHTPONMEepa OT He KOHTPONUPYyemoro uamMeHeHus. 3awuta namaTtu
peanuayeTcs C NMOMOLLLK anropuTMa XellMpoBaHWUS, KOTOPbIA CpaBHMBAET BbIMWCINEHHOE 3HAYEeHWe X3lla C
3TanoHHBIM, KOTOPOE AOMKHO ObiTh 3aNUCaHO B NaMATU LLEHTPanbHOr0 MMKPOKOHTPOMNMEPa U 3aLUULLEHO OT
BO3MOXHOCTU n3mMeHeHus. XKypHan cobbiTuin gomkeH oba3aTenbHO cogepxaTb 3anvch (C ykasaHuem Oatbl U
BPeEMeHN) 0 hakTe N3MEHEHNSI KOHADUTypaLMK (HACTPOEK) U BpEMEHU M3MEHEHWS, a Takke MHopmayuio 06
M3MEHEHHOM napameTpe.

[aHHbIA XypHan OOMKeH XpaHUTLCS B OTAENbHLIX BblAEMNEeHHBIX CerMeHTax 3HeproHe3aBncuMon nams-
TW B TEYEHME BCErO CPOKa Cry>0bl 1 NO3BONATL AenaTtb He meHee 500 3anncen.

YKypHan cobbiTuin gomkeH (OUKCUpOBaTh CneayoLlme napamMmeTpsl U CODbITUSA:

- gaTty v Bpems BekpbiTua kopnyca YCLW/33, a Takke nobbIX TEXHONMOrMYECKMX KpbilleK (eCrnM OHU He
3aluLLEeHbl 3aNeKTPOHHOW nrnombon kopnyca), Nubo Wwkada y4yeTa (npu yctaHoBke B wkady);

- oaTty, Bpems 1 NpUYMHY BKITHOYEHWUS M OTKITHOYEHMS] BCTPOEHHOMO KOMMYTaLMOHHOIo annapara;

- oaTy 1 Bpems nocriegHero nepenporpaMmMmupoBaHns (M3MeHeHUs HacTpoeK);

- naTty, Bpems, TUM 1 NnapamMeTpbl BbIMONTHEHHOW KOMaHbI;

- MOMBITKY OOCTYNa C HeyCnewHon naeHTudnkauuen n (Mnn) ayteHtTudukaymen;

- MOMBITKY OOCTYNa C HapyLeHWeM NpaBun yrnpaeneHus 4OCTyrnoMm;

- NOMbITKY HECAHKLWMOHWPOBAHHOTO HapyLleHWsa UenocTHOCTM nporpaMmHoro obecneyeHnsa U napame-

TpOB;
- oBbHOBNEHWE NMPOLWMBKKM NpOrpaMmMHOro obecrne4yeHus c YKa3aHuem BepCcuu;
- A4aTty U BpemaA nepesarpy3km nporpaMmmHoro OSeCI‘Ie‘-IEHMFl;
- A4aTty v BpemMA M3AMeHeHUA HanpaeneHUA nepeToka MOLWHOCTH,
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- faty v Bpems BO34eNCTBMSA NOCTOAHHOMO UMW NEPEMEHHOr0 MarHMTHOIO NOSsi CO 3HAaYEeHWEM MOZYIs
BEKTOpa MarHUTHOW MHAYKUMK cBbiwe 150 mTn (nukoBoe 3HavyeHWe) ¢ BU3yanusaunen MHANKaUum;

- hakT cBA3KN ¢ NpMBOPOM y4yeTa 3MNeKTPUYEeCKON IHePruK, NpUBEALLER K U3MEHEHUID NapaMeTpPoB KOH-
churypaumm, pexmmMoB yHKLMOHUPOBAHUS,

- 0aTy U BPEMS OTKNOHEHWSA HAMPSKEHWUA B U3MepPUTENbHBIX Lensax oT 3a4aHHbIX NPpeaenos;

- OTCYTCTBUE MMM HU3KOE HaNpsiKeHWe Npu Hanuyium Toka B M3MepUTENbHbIX LEensiX ¢ KOHUIypupyembi-
MW Moporamu;

- OTCYTCTBME HanpsbKeHus, MMB0o 3HaYeHWe HaNPSKEHUsT HWKE 3anporpaMMUpOBaHHOIO NOpora no Kax-
Oon dase ¢ pukcaunein gaTel U BpeMeHu NponagaHust U BOCCTAHOBMEHWUS HAMPSKEHUS,

- thakT HapyleHWa 3anporpaMMUPOBAHHBIX UHOAMBMOYANbHEIX NapaMeTpoB KadecTBa 3NeKTpocHabxe-
HUs (MeAneHHoe M3MEeHEeHKe HanpsiKeHWs U nepeHanpsixeHue) (NorpeLwHoCTs U3MepPeHUst NapaMeTpPOB JOMXK-
Ha COOTBETCTBOBATL Knaccy S unu soiwe cornacHo MOCT 30804.4.30);

- MHBEpPCUID hazbl UNK HapyLleHWe YepenoBaHus das;

- MPEeBbILLIEeHNEe COOTHOLIEHUS BENWYNH NOTPebneHns akTMBHOW U peakTUBHOW MOLLHOCTH;

- HeGanaHc cyMMbl (ha3HbIX TOKOB M TOKa B HYNeBOM NpoBoae Anst npubopoB yuyeTa NpsiMoro BKNHOYEHNUS
(TpeboBaHume BcTynaeT B cuny kak obsazarensHoe ¢ 01.01.2023);

- NpeBbILLEHME 334aHHOIO Npeaena MOLLHOCTH,

- BKNtoYeHue (OTKIOYEHUE) 3MepUTENbHBLIX Lenei npubopa ydeTta 3NeKTpUYecKor SHepruu;

- HapyLlleHWe B NOAKIHYEHMM TOKOBbIX Lenei npubopa y4eTa anekTpUHecKon SHeprnu;

- I3BMEHEHMWE TEKYLLMX 3HAYEHWMA BPEMEHW 1 AaTbl MPX CUHXPOHM3ALNN BPEMEHW © huKcaLmen B XypHa-
ne cobbITUiA BpeMeHU B cry4ae npesbilleHUs 3a4aHHOro KpUTepust TOYHOCTH;

- OTpUUATENLHLIN Pe3ynsTaT cCamMoanarHoCTUKK.

CopepskaHue )ypHanoBs cobbITUIA OMKHO BbITh ONUMCaAHO B JOKYMEHTaL MK NPOU3BOgUTENS.

3anuck cobbiTWiA B XKypHanbl NPOUCXOAWNT LMKIMYECKM (MO Kpyry), NpY NepenosiHEHUK XypHarna camble
cTapble 3anucu ctupatTca. Kaxaon aanvcn npucBanBaeTcsa MeTka BpeMeHW C TOYHOCTbLI Ao 1 Mc.

5.10.5 Tpe6oBaHuA K NporpaMmMHOMY obecneyeHuo U ero PyHKUUsaM

MporpammHoe obecneveHune (MO) YCLW/33 nomkHo npeacTaBnsiTe cobOM COBOKYMHOCTL MPOrpaMmMHbIX
cpeacTe HbazoBoro (cuctemHoro) nporpammHoro obecnevenus (BMO) u cneymnansHoro nporpammHoro obe-
cnedeHus (CMO).

ApxutekTtypa MO, ucnonesyemoro B YCLU/33, gonxkHa obecne4ynsate cobniogeHe npuHLUNOB B3a-
WMOZENCTBMA OTKPBLITLIX CUCTEM (COOTBETCTBME MEKAYHAPOAHBIM W/MMK MHAYCTPUAnbHbLIM cTaHaapTam),
T. €. NO3BONATL NErKO BHOCUTL M3MeHeHus B MO cyeTymka npy NOABNEHUU HOBLIX TexHonorui. MO gonx-
HO ObITb POCCUINCKUM M BHECEHO B PEECTP OTeYeCcTBEHHOro NporpamMMHoro obecrnedyeHus.

CTtpyktypa MO pomnkHa GbiTh pasgeneHa Ha MeTPONOrMYeckn 3HAYUMYHO (M3MEpPUTENBHYI) U METPOIIO-
FMYECKN HEe3HAYNMYID YacTU (MHTEPENCHYHD).

MeTponornyeckn aHa4yumMas YacTb BeTpoeHHoro MO, kanubpoBoyHble KoathdMUUNEHTEl U U3MEPEHHLIe
OaHHble JOMKHbI ObITb 3alUULLEHbI U HE AOCTYMHbI ANS n3MeHeHus De3 BCKpbiTUs kopnyca YCLU/33.

WameputensHoe MO gomkHo ObiTh oTAeneHo oT uHTepdeicHoro MO Ha annapaTHom ypoBHe, Nubo
LOMKHO pacnonaraTeCsl B OTAENBHOW 06nacti NnamaTy U 3allULLEHO OT U3MEHEHWIA KOHTPOMBHOM CYMMOIA.
Bo3amMoHOCTb NpUKNagHoro nameHeHusa nameputensHoro MO gomkHa ObITh MCKKYEHA.

B MO ponxHa obecneynmeaTsCsl BO3MOXHOCTbL OGHOBNEHUA METPONOrMYeck HeaHadyumon (MHTepdenc-
HOW) YacTu nporpammHoro obecnedyeHunsi 6e3 BO3geNCTBUS Ha METPOSTOTMYEeCKN 3HAYUMYHD (M3MEPUTENBHYIO)
4yacTb.

Beog koadbuumeHToB TpaHcgopMaLmMm TpaHcopMaTopoB, nogknodaemelx K YCLU/33 gomkeH ocy-
LWecTBRATLCA NporpaMMHo. [JomkHa ObiTe BO3MOXHOCTL BEIBOAA HA 3KPaH MCMONb3yeMbiX kK03t hULUEHTOB.
HocTyn kK nameHeHuo KoadhduuMeHTOBR OATYMKOB OOMKeEH ObiTh 3alMLUEH NaponeM, OTAWYHbLIM OT Napons,
NpPUMEHseMOoro Ans BbiBoga KoadOULMEHTOB.

MporpammHeie cpegctea YCLU/O3 gomkHbl obecnedvBatb MaclTabnpyeMocTh, T. €. NO3BONATL Merko
HapawwueaTb yHkumm YCLLI/33.

MO pnsa YCLW/33 pomkHo obecneyunBaTh:

- npuemM 1 06paboTky N3MEPAEMbIX MIHOBEHHBIX 3HAYEHWUI TOKOB, HAaNpsKeHW 1 yrnoe hazoBoro coBura;

- KonuyecTBo BbIGOpoK 06paboTkyM aHaNoroBbIX BXOAHBLIX CUrHanNoB 3a nepwog HoMuHansHoin (50 M)
4yacToThl: 288;

- 3alMTY OT HecaHKunoHupoBaHHoro goctyna (HC) kK MHOpMaLWMOHHBEIM 1M MPOrpaMMHbIM pecypcam
YCLW/33;
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- MaclTabupoBaHue BbIXOAHOIO cUrHana, Hanpumep, Ha KoaMUUMeHT N3MepuTensHOro TpaHchopma-
TOpa, NOAKIIOHEHHOrO K KaXKaoMy KaHany.

OucTtpubytreHoe MO OOMKHO XPaHUTECH HA BHELWHUX HOCUTEMNAX C UHCTPYKLMEN UMK NPOrpaMmMoii MH-
cTannayun.

5.10.6 TpeboBaHus K cocTaBy 6a3oBOro nporpaMmmMmHoro obecnevyeHus

Basosoe nporpammHoe obecnederue (BMO) YCLW/O3 pnomxHo BKMOYaTh CRneaytowme KOMNOHeHTbI:

- ynpaensowas nporpaMmma, Bo3MOXHO onepaumoHHas cuctema (OS);

- KOMMYHMKaLWOHHbIE NporpamMmMHble CpefcTBa (gpansepsl BHewHMx ycTponcts, COM-nopToB, nopToB
Ethernet n 1.n. — BXx0OASAT B COCTAR yNpaBnsawLen nporpaMmMel /My ycTaHaBNMBAKTCA C KOMNAKT-gucka up-
MbI-MPOM3BOANTENS MPOLECCOPHON NNaThl CHETUYMKA):

- cpeAcTBa nNoanepxKku cteka npotokonoe IP (Bxogat B coctae OS);

- MPOrPaMMHBbI MOAYMb 3alUThl OT HECaHKUMOHMPOBaHHoro goctyna k M0.

5.10.7 Tpe6oBaHUA K 3aUTe OT HECAHKLMOHUPOBAHHOIO gocTyna

HeBo3MOXHOCTb ANCTAHUWOHHOIO OBHOBMNEHWA BCTPOEHHOTO NPOrpamMmMHoro obecrnedeHuns (MpoLMBKA)
BHE 3aLUUWLLIEHHOTO KaHana ¢ WudpoBaHueMm.

3alwmnTa oT HecaHKLUMoHUpoBaHHOro goctyna B YCLU/33 gomkHa ocylLecTBNATECA HA annapaTHOM U
nporpaMmMHOM ypoBHAX B cooTeeTcTBuM ¢ TOCT P 50739.

Ha annapaTHom ypoBHe (QOCTyn Kk pasbemam, hyHKLUOHANbHBIM MOAYAM W T. 4.) 3awimMTa gormkHa obe-
cne4ynBaThLCA:

- ANeKTPOHHbIMK nrnombamn kopnyca YCLU/33, a Tawke nobbix TexHonornydeckux Kpbiwek YCL/33,
€CrnM OHWM He 3aLLULLeHbl 3MeKTPOHHOK NnomMbon kopnyca;

- MEXaHWUYEeCKUM NNoMOUpOBaHMEM UMM MapKUPOBaHWEM.

Ha nporpammMHO-MHhOpMALMOHHOM YPOBHE cUMcTEMa 3alluuThl JomkHa obecneyuBaTb 3alMTy OT He-
CaHKUMOHKMPOBaHHOro gocTyna k pecypcam YCL/33 nocpegcteom:

1) yCTaHOBKM Naponein npu napameTpupoBaHnnM ¢ y4eToM TpeboBaHWin NaponbHON MOMUTUKM;

2) pasrpaH1M4eHus NONTHOMOYMIA NONb30BaTENen PasnMYHbIX YPOBHEN;

3) BO3MOXHOCTH LIMDPOBAHMA NepeaaBaemMblX 4AHHBIX B COOTBETCTBUM C MOZENbI0 YIpo3 U HapyLwuTens;

4) obecneyeHns 3allUTLl OAHHLIX OT HECAHKLMOHWPOBAHHOIMO AOCTYMNa Kak npu MOAKMHYEeHUN YCTPO-
CcTBa K NYBNUYHLIM CETSM, TaK U 3aKPbITLIM CETSIM CBSI3W, B TOM YMCME C UCMONbI0BaHWEM 3allULLEHHOMo
kaHana VPN ¢ wudpoeaHuem;

5) UCKMOYEHWA BO3MOXKHOCTM KOPPEKTUPOBKKN AaHHbIX MO MPOTOKOMY;

6) 3alKTLl OT 3aUMKIIMBaHNA W «3aBuUcaHusA» («watchdog»);

7) 3awWwmThl OT atak Tuna «oTkas B goctynex» (DDoS);

8) BO3MOXXHOCTUN 3aMeHbl 3aBOACKMX Naponei Ha Napornu Nonb30BaTenein B COOTBETCTBUN ¢ TpeboBaHu-
AMU NONUTKMKX 6e30MacHOCTN CeTEBOTO NPeanpuUsaTIs;

9) permcTpauum cobblTuin 6E30MacHOCTM, BKIOYas:

- JaTy n BpeMmsi BCKPbITUS KOpMyca YCTPOWMCTBa, a Takke Mobbix TexHonornyeckux kpbiwek YCLW/33
(LICy), ecnv OHKM He 3aLLMLLEeHbl 3NEeKTPOHHOK nnomboi, Moo WKada yyeTa (Npy ycTaHoBKe B WKady);

- 4aTy 1 Bpems nocrnegHero nepenporpaMMmupoBaHins (MapameTpupoBaHuns);

- 0aTty v Bpems ceaHca cea3u ¢ YCLW/33 (LUCu), npuBeaLwero K MsMEHEHMIO NapaMeTPOB KOHGUrypaumm,
PEXUMOB PYHKLWOHUPOBAHNS;

- 4aty v Bpems huKcauum gaHHeix o6 annapaTtHOM WKW NporpaMmmHom cboe;

- paty v Bpems MHuumnanusauymm YCLW/33 (LLCy), nocnegHero cbpoca namepsaeMbiX 3Ha4YeHUn anek-
TPUYECKON 3Heprn (MOLHOCTK), YMCcro cOpoCcoB C MeTKaMi BpeMEeHM ¢ MOMEHTa BbIMyCKa yCTPOWCTBa (Mpu
HanUuUU QYHKLUM MHMLMann3aumMm 1 cbpoca namepseMelX 3HaYeHWU B CYETYMKE INEKTPUYECKON aHeprun);

- A4aTy W Bpems NonbITKM OOCTYNa C HeyCcrnewHon naeHtudukaumen n (unu) ayteHtudnkayuein, B Tom
yucne ¢ HapyLweHWem Npaeun ynpaeneHns OCTYNOM;

- 4aTy v BpeMs NonbITKK HeCaHKLMOHMPOBAHHOIO HapyLweHus LenocTHocT MO 1 napameTpos;

- 4aty v Bpems Mmogudukaumm BctpoeHHoro MO.

HeBO3MOXHOCTb AUCTAHLMOHHOTO 0OHOBMIEHMS, BCTPOEHHOIO NporpaMmmMHoro obecneyeHus (MpoLMBKA)
BHE 3aLUMWLLIEHHOTO KaHana ¢ WudpoBaHnem.
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5.10.8 Kondpurypauua YCLL/33

Tabnuua 4 — MNapameTpsl KoHUrypauun YCLLI/33

MapameTp/BENMYKUHA [unanasoH aHa4eHuin [NononHeHnns
LDName xxxxMUnn XXXX ABMNAETCHA KOHUrypupyembiM (HacTpaneaeMblM) MMeHem |ED YC
(xxxx¥YCnn) cornacHo nogpasgeny 8.5.3 [23].
MUnn aensaetca atpubyTom Inst (noruyeckoro) yctporctea LDevice co-
rnacHo nogpasgeny 8.5.3 [23]
MSVCBxx.SvEna TRUE / FALSE BeoowmTca NoBTOpPHO Ana Kaxaoro BHeapeHHoro MSVCB
«BEpPHbIA»/
«HECOOTBETCTBUEY

(HewcnpaeHkIn)

MSVCBxx.MsvID CwM. gononHeHus OomxeH OblTb yHUKaneH B npefdenax noactaHuun. PekomeHayetcs,
4yToObI 3TO none GbINo KOPOTKUM; YCTaHaBNUMBAETCA B COOTBETCTBMM C

LwecTHaauaTepuyHelm npencrasneHnem APPID.

MpumevyaHwe — HekoTopble ycTapeBLUWE YCTPOWCTBA orpa-
HWUYKMBAT AnNuHY atoro nonsa go 10 ... 34 cumBeonoe

DstAddress

Addr CM. KOMMEHTapUK Ecnu DstAddress sensetrca mHoroagpecHeim MUIticast, agpec npen-
craenseT coboi 01-0C-CD-04-xx-xx, rae Xx-Xx ABMAsAeTcA KOHUrypu-
pyeMbIM (HacTpaMBaeMbiM) NapameTpoM.
Ecnu DstAddress sBnsieTca ogHoaapecHbIM, TO 3TUM agpecoM JOIMKEH
6biTe Ethernet anpec abonexTa SV-noToka

PRIORITY 0...7

VID 0...4095

APPID 0x4000...0x7FFF 3HauveHne 0x4000 ABndAeTcs 3HAYEHMEM MO YMOMYaHWI, YKasblBato-
MM Ha OTCYTCTBUE KOHuUrypuposaHus. HactoaTensHo pekomeHay-
eTcs MMeTb YHUKanbHbIA, ucxogHbln kog SV APPID waeHTudmkaTop
B npefenax CUCTEMbl, Ans Toro, 4Ttobel obecnevnTs UNLTPOBaHUE
kaHanbHoro ypoeHs. KoHdurypauus APPID npunoxenusa gomkHa obe-
crnevuBaThcs KoHUrypauven cetu

5.11 BbixogHoe yCTPOWCTBO

TpeboeaHua MOCT 31818.11 k gaHHOMY YCTPOMCTBY HE NPUMEHUMBI.

5.12 MapkupoBKa

5.12.1 O6wue TpeboBaHuA

Mpwu ycTaHoBKe B 06bI4HOM paboyem nonoxeHun ¥YCL/33 gomkHo nmeTb MmapkupoBky. MapkMpoBka
OOIKHa, N0 BO3MOXHOCTW, BbiTh BUAMMOW C BHELWHEN CTOPOHbI 060pygOoBaHUA UMK MPU CHATMW KPbILLKK
UMWY OTKPbITMM OKHa ©e3 MOMOLLW WHCTPYMEHTa, €Cnv KpbIlKa UMW OKHO NpegHasHaYeHbl NS CHATUS
rnonb3oBaTenem.

B Tex cnyyasx, Koraa u3-3a HexBaTKu MecTa, MapKupoBKa He BUMOHA B HOpManbHOM pabodyeM nonoxe-
HAW UM HaxoOATCA B OApyrux mectax Ha obopynoBaHWW, NOSICHEHWE CMMBOMIOB MapKUPOBKWM OOMKHO BbiThb
BKIMIOYEHO B JOKyMeHTauuo Ha obopypoBaHue (cm. TOCT IEC 60255-27—2013, Tabnuua 10 gna onucanuns
CHMBOIMOB).

[ina cToeyHoOro Unu naHensHoro obopynoBaHKUs AOMYCKAeTCA HAHOCUTL MapKUPOBKY Ha Mobyio NoBepx-
HOCTb, KOTOpasa CTAHOBUTCH BUAUMOMW NOcne CHATUS 0B0pyaOBaHUA U3 CTOMKU UMK NaHernu.

MapkupoBka, KoTopas NpUMEHSIETCA KO BceMy 0DOpYLOBaHUIO, He OOMKHA pa3MellaThcs Ha feTansx,
KOTOpble MOTYT BbITh yaaneHsl nonb3osatenem 6e3 ucnonb3oBaHusa MHCTpyMeHTa. MapkupoBka no besonac-
HOCTW 1 MapKMpOBKa B AOKyMeHTauusa JomKkHbl cooTBeTcTBORaTh OCT IEC 60255-27.

MapkupoBKa Ha WWNbAVKE O0MKHA cooep:KaTb 3anucu:

- HAMMeHOBaHWe NPON3BOOUTENA UNU OPYToi 3HAK, MO KOTOPOMY €ro MOXHO Nerko naeHTuduMuMpoBaTh;
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Mogenb nnu obozHayeHue Thnaj

- rof] U3roTOBIEHWA WU CEPUIHBIN HOMEP, NpeanoYTUTENLHO 06a;

- HanpsKeHue NUTaHUS;

- noTpebnsiemas MOLLHOCTh;

- 4YacToTa NUTAKLLEN CeTH;

- ecrnv obopynoBaHue, MMeloLLLee OAHO U TO e oTNnYuTENnbLHOe 0603HaveHne (Homep MOLEenn), U3roTos-
MEeHOo B HECKONbKNX MecTax, TO MECTOMNONOXEHWE 3aBoaa MoxeT ObiTh yKazaHo B koge.

5.12.2 MapknpoBKa Knemm.

Knemmbl YCLW/33 gomxHbl ObITb MapkMpoBaHbl B cooTBeTcTBUKM ¢ TOCT IEC 60255-27.

5.12.3 MapknpoBKa 3aBOACKOW TaGNM4Ku.

MapknpoBKa faHHbIX Ha 3aBOACKON Tabnuuke (LWunbaWKe) NnpuBedeHa B Tabnuuax 5 m 6.

Tabnuya 5— MapkupoBka 3aBoCKOW TABNUYKN

GostExpert.ru

https://GostExpert.ru/gost/gost-71803-2025

Mapkupoeka Pacwudpposka mapkMpoBKn ObsizatensHocTb
WMaroToBuTEnb HaseaHue npoussogutens nnmn abbpesunarypa Oa
Mogenb Obo3Ha4yeHre Mogenu uni Tuna Oa
[op BeINycKa ['og, M3roTOBNEHNS U CEPUIAHLIA HOMER Oa
3aB. Ne
CTpaHa n3roToBneHus MecTo npousBogcTBa, Hanpumep: Poccusa Oa
NamVariant Cnvcok nogaep:x1BaeMblX KO4OB BapWUaHTOB, pasdeneHHbIX Toukon | Het
c 3angaTon, Hanpumep: «F4800S214U4; F14400S614U4»

YacToTa PasneneHHbIW TOYKOW € 3ansaTOW CMUCOK HOMUHAaMEBHLIX YacToT, Ko- | Oda
TOpbIe NOAOEPKMBAIOTCA B repuax, Hanpumep: «50; 60»

Knumatudeckoe wcnonHe- | Kateropusa Temnepartypbl OKpyKatoLlen cpeibl, HanpumMep: «—25/40» | Oa

Hue unu kateropua YXJ1

HanpsikeHne nuTaHus Cnvcok pasgeneHHbIX TOYKOW ¢ 3ansator unu geducom guvanascH | da
HOMMHATNBHBIX HAMNPSKEHWIA BCOMOraTenbHOro UCTOYHUKA NUTaHWUSA
(Upyr) B BONBTAX, C YKA3aHWEM NepeMeHHOro Ui NOCTOSIHHOTO TOKa,
Hanpumep: «80-300 DC; 100-250 AC»

NamHoldRtg HomuHansHoe BpeMa yaepxaHua B cekyHaax, Hanpumep: «10» Het

NamMaxDIRtg MakcumansHoe Bpemsa 3agepxku obpaboTkM gaHHbIX B Mukpoce- | Het
KyHgax, Hanpumep: « 1500»

FwVerNum Bepcua npownskn, Hanpumep: «B 1.103» Het

MapkvnpoBka aons KaHanoB Toka

Kon-eo BxofmoB B kaHane | Obuiee KONMWYeCTBO aHaNoOroBbIX BXOAOB KaHana Toka, Hanpumep: | Het

TOKa «d»

MapkmpoBka PacwudpoBka MapknpoBku ObsasaTenbHOCTb

MapkupoBka rpynrsl KaHanoB Toka

IChGroups KonuyecTso rpynn BeIXOAHLIX KAHAMOB TOKa C OQUHAKOBLIMK Xapak- | Het
TEPUCTMKAMM, NMPUMEHUMBIMUW KO BCEM rpynnam, Hanpumep: «1»

IGroupCh KonuyecTBo KaHanoB Toka B rpynne, HanpuMep: «3» Het

Kn. TouHocTu kanana Toka | Hanpumep: «0.2 [, 2-200» Oa

Ounana3oH, %

Hom. Tok Pa3geneHHbIi TOYKOIW € 3ansATOM CNMCOK HOMWUHAanMbHbBIX BXOOHbIX To- | [a
koB (IIR) B amnepax, Hanpumep: «1; 5»

K HwxkHWiA npegensHbIi KO3 MULMEHT M3MEpPEHNS Het
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OkoHYaHue mabnuubi 5

HanbHOMY NMepPBUYHOMY HaNPSKEeHWIo, YMHOXEHHOe Ha \2 (N1KoBoe
3HAYEeHUe), Hanpumep: «2»

MapkupoBka Pacwudposka MapkupoBkm Qb6nA3arensHOCTb
K i BepxHuia npenen koadduuneHTa namepeHus Het
Ortceyka no Toky OTHOLWeHWe npefena oTceYkM MIHOBEHHOTO TOKa K HOMUHanbHoMy | [a
NepBMYHOMY TOKY, YMHOXEHHOE Ha V2 (MMKOBOE 3HaYeHWe), Hanpu-
mep: «40»
T MocToaHHas BpemMeHu BXxoaHoro ounstpa Ty, B MUNNUCEKyHOax Het
Kesos PasfneneHHblid TOYKOW G 3anATON CMIMCOK HOMUHATBHBLIX CUMMETpUY- | HeT
HbIX KO3hULMEHTOB TOKa KOPOTKONO 3aMblKaHWa Ans NEPexoaHbIX
XapakTepucTuk K ..
T Cnuncok pasgeneHHbIX TOMKOM C 3anAToW BXOOHbIX MOCTOSAHHbIX Bpe- | HeT
MEHMW KaHarna Toka
MapkvpoBKa KaHamnoB HanpsKeHus
Kon-Bo BxogoB kaHana Ha- | ObLiee KONUMYECTBO aHanoroBbIX BXOAOB KaHana HanpsbkeHwsa, Ha- | Her
NpsiKEHUA npumep: «4»
VChGroups KonunyecTBo BbIXOAHLIX FPYNMN KaHana Hanps:KeHus ¢ oaMHakoBeiMM | Het
XapakTepUCTUKaMK, NPUMEHMMBIMK KO BCEM Tpynnam, Hanpumep:
«1»
MapknpoBKa rpynmnbl KAHaNoOB HANPSXKEHWA:
VGroupCh Konun4yecTBO KaHanoB HanpsXeHWsa B rpynne, Hanpumep: «3» Het
Kn. TouHocTu kaHana Ha- | Hanpumep: «0.2 [ ; 80-120» Oa
NpsXKeHua
OuanasoH, %
Hom. HanpsixeHue Cruvcok pasgeneHHbiX TOYKOW € 3andToW unu gedpucom gmanaso- | Ha
HOB HOMWHANBHLIX BXOAHBIX HanpsikeHWW B BOMbTax, Hanpumep:
«100/v3»
OTceyka No HanpsYKEHWD OTHoweHre npegena OTCeYKM MIHOBEHHOIO HanpsxeHus K Homu- | [a

Mapkuposka YCLL/O3

Kn. TouyHocTM Ona ydeta
3MEeKTPUYECKON IHEPTUM

Hanpumep: 0.5S/33

MpumevaHne — Ecnu ykasaHo HECKOMbKO 3HaYeHUA K .. 1 T, OHM OOMKHbI ObITe NepeqncneHsl B 00HOM U

TOM e Nnopsaake, NOCKoNbKy 0BpasyloT napbl.

ﬂ,OI’IOJ’IHMTEJ'IbHO Ha WWnbaunke MOXEeT BbITh npegcrtaBneHa MapKMpoBKa HAacTpOeK B COOTBETCTBUW C

FMOCT P M3K 61850-7-4.

Tabnuua 6-— MapkupoBKa HacTpoek Ha Wuneauke B cooteeTcTBUM ¢ TOCT P M3K 61850-7-4

MapKknpoBKa B COOTBETCTBUM C
FOCT P M3K 61850-7-4 Onucanne MapKMpoBKA

DynRngMin HwkHWA npegeneHbll KOAhUUMEHT AWHAMMYECKOro Auanas’oHa W3MepWTenbHOoro
knacca, K|

DynRngMax BepxHuii npenenbHbld KOApULUMEHT OMHAMMWYECKOro AuanasoHa WM3MepuTenbHOro
knacca, K| yaxe

HoldTm HomunansHoe Bpemsa yaepxanus, NamHoldRig

MaxDlI MakcumansHoe Bpems 3agepkn obpaboTku gaHHbIX, NamMaxDIRtg
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OkoHyaHue mabnuuskl 6

Ma?gg—??%%f(og}gggﬁ?:w % OnncaHne MapKkupoBKK

VRig HomunHaneHoe BxogHoe HanpsxeHue, NamVRig

ARtg HomunHanbHbIM BxogHon Tok, NamARtg

Clip Mpenen otceuvkn, NamClipRig

HzRtg HomuHaneHas YacTtoTa cuctembl, NamHzRtg

Rat KoathdmumneHT BHELLHEro u3mepuTensHoro TpaHcdopmartopa, Rat
AccMeas OueHka Knacca To4HoCcTH namepenuid, NamAccRtg

AccPro OueHka knacca To4HOCTK 3awmnTel, NamAccRig

Trp Bpema nepexodHoi XxapakTepUCTUKK KaHana Toka, Trp
ScndTmms lNocTosHHas BpeMeHn BXOOHOMo (pUnbTpa KaHana Toka, Tg..

Cnegytolwme napameTpbl HYXHO ykasbiBaTe Ha YCLU/33, ecnv oHWM Hen3MeHHbl. Ecriv oHW siBNsitOTCA Ha-
CcTpanBaeMbIMK, TO OHU HE HYXKAAKTCA B MapkupoBke (MpW 3TOM OHW AO0MAKHbI BEIBOAMTLCS Ha 3KpaH):

- yncno as 1 NPOBOAOE LEenu;

- HOMWHanbLHas YacToTa.

5.12.4 WpudT n 3HAKK, NpUMeHAeMble ANS MapKUPOBKW, OOMXHbI COOTBETCTBOBATL TpeboBaHWMAM
MOCT 26.020 1 yepTexxam NpeanpuATUA-U3roTOBUTENS.

5.12.5 MecTo HaHeceHns MapKMpPOBKU AOMKHO ObiTh YKa3aHO B KOHCTPYKTOPCKOW JOKYMEHTaUuWN.

5.12.6 MapkupoBKka OomkHa DbITk BbINONHeHa cnocobom, obecneynmBaklLIMM ee COXPaHHOCTL Ha Bce
BpEMS 3KCnnyaTauuy yCTPOUCTB.

Bce MapKupoBKM OOMKHbLI OCTABaTLCH YETKUMU 1 pa3bopymBbLIMUK B YCNOBUAX 0BLIMHOMO MCNOMNbL30BaHMWS
M OOIKHBI NPOTMBOCTOATH BOZAEACTBUIO YUCTALLUX CPEACTB, KaK YKasaHO W3roTOBUTENEM. Takke BKIYas
BO3eWCTBME eCTEeCTBEHHOIO UM MCKYCCTBEHHOTO OCBELLEHWS.

[n§a KpenneHns KNemkux 3TMKETOK A0IMKeH UCNOoNb30BaTbCA MPOYHbLINA KMen.

Mocne ucnbiTaHWii Ha COOTBETCTBME TPeboBaHMAM 3TW 3TUKETKW He OOImKHbl ocrnabeBaTb, a KPOMKU 1
yrMbl HE AOMKHbLI 3aKPY4YUBaTLCS.

CooTtBeTcTBYE TPEDOBAHUAM NMPOBEPSAETCH BU3yarbHbIM OCMOTPOM M HAaTUpaHWEM BpYy4HyH Be3 upes-
MEPHOro OaBneHus:

- B TedeHue 15 ¢ TKaHbi, NPONUTAHHOW YACTALWMM(MMK) cpeacTBOM(amu), yKasaHHbIM M3roTOBUMTENEM;

- ecnu CpeficTBO He yKasaHo, TO ¢ BOAOMN.

6 Knumarnuyeckme ycnosus

6.1 ilnana3oHbl TEMNepaTyp OKpyXalLwen cpebl

Mo FOCT 31818.11 c nuameHeHnem obbekTa UcnbiTaHWiA cHeT4nKka Ha YCLU/33.

[ononHuTenbHo:

Ona YCLU/33, cMOHTUPOBAHHOIO BHYTPW HApYXHOro wkada, ecnu obopyaoBaHue npuMeHseTcs B yc-
MOBUAX, OTNUYAKLLUXCA OT HOPManbHbLIX YCIOBWUIA OKpYKatoLwen cpefbl, TeMnepaTtypa OKpy»KarLLlero Bo3ayxa
npu 0cobbiX YCNOBUAX MOXET gocturath + 55 °C.

B Hanbonee TpeboBaTenbHbIX NpUNOXeHUAX MOryT BbiTb 3aaaHbl Temnepatypsl go +70 °C.

MpumevaHune — 3HaveHune + 70 °C pernameHTupyetca B cootBetcTBUKM ¢ [OCT EIC 60255-1. [Ina 3HaveHun
+ 55 °C cm. [24].

6.2 OTHOCUTeNbHaA BNaXHoOCTb BO34yxa

Mo MOCT 31818.11 c nameHeHnem obbekTa ncnbiTaHuin cdetymka Ha YCLU/O3.
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6.3 UcnbiTaHMA Ha BO3OeACTBUE KITMMaTUYECKUX YCIIOBUIA OKpPYXKalowen cpebl
Mo TOCT 31818.11 ¢ nameHeHneM obbekTa ucnbiTaHui cHeT4mka Ha YCLU/D3.
MpumevyaHume — [lo TEKCTY CNOBO «CHETUYMK» YUTaTb Kak YCLU/33.

6.3.1 UcnbiTaHuA Ha cyxoe Tenno

Mo MOCT 31818.11 ¢ uameHeHuem obbekTa UcnbliTaHUi cueTynka Ha YCLU/33.
6.3.2 UcnbiTaHKUA Ha xonop[

Mo MOCT 31818.11 ¢ uaMmeHeHneMm obbekTa UCnblITaHWA cueTynka Ha YCLLU/33.
6.3.3 Unknu4yeckoe McnbiTaHWe Ha BNaXxHoe Tenno

Mo FOCT 31818.11 c uameHeHnem obbekTa UcnbITaHWA cdeTynka Ha YCLL/33.
6.3.4 3awmTa OT CONMHEeYHOW paguauum

Mo MOCT 31818.11 ¢ MaMmeHeHuemMm obbekTa UcnbiTaHUA cueTynka Ha YCLU/33.

7 dnekTpuyeckmne TpeboBaHuUSA

7.1 BnuaHWe HanpsXXeHUA NUTaHUA

Mo FOCT 31818.11—2012 nyHkT 7.1.1 c nameHeHneMm obbeKkTa UcnbiTaHWin cyeTynka Ha YCLU/33.

7.2 HarpesB

Mo MOCT 31818.11 ¢ uameHeHnem obbekTa UcnbiTaHui cueTunka Ha YCLLU/33.

HononHuTenbHo:

- noKkasaTerb ropYecT MaTepuanos, U3 KOTOPbIX BbIMOMHEHbl KopnycHble aetanu YCLW/93, nomkeH
cooTBetcTBoBaTh rpynnam VO unu V1 metogukm UL-94 (camosaTyxaloluii, He ropuT U He nogaepxusaet
ropeHus);

- ecnu YCLU/33 BxoOMT B cOCTaB KOMMNEKTHOrO pacnpefenutensHoro yctpoicTea (nanee — KPY), 1o
neperpes KOHTPONUPYIOT Ha NOBepXHOCTK kopnyca KPY.

7.3 U3onauua

7.3.1 O6wue TpeGoBaHWNA K YCNOBWUAM MUCNbITAHUNA

TpeboBaHuaA K M30MALUU ONS aHANoroBbIX NepBuYHbIX Bxogos YCLU/33 npueeneHsl B Tabnuue 7. Mcnbi-
TaHUs NPOBOAATCS MeX Ay NtoBoi 3a3eMMNEeHHON YacTbo U MeXay KneMmMaMu HelTpansHon Lenu. HomuHane-
HOE HanpsHKeHWe U30MALUK TakKe 3aBUCUT OT KOHUTypaL MK cxeMel (HAanpuMep, HanpskeHue U3onauun 4ns
BxogoB YCLU/33, noaknoyeHHbIX K LLensam OTKPbITOro TpeyrofibHuka TH, yMHOXaeTcs Ha KopeHb KBaapaTHbIN
13 3).

Tabnuua 7— TpeboeaHus k nzonauuu ansa exogos YCLL/33

Pabouee HanpsbkeHne BbligepxxuBaemoe ucnblTatensHoe Vimnynecroe
Knacc S ucnelTatensHoe
JAUMTHI Twun nsonayum (cpenHeksaapaTu4Hoe Hanpa}eHWe NpoMbILLNEHHOW HanpsHKeRe
WNKU NOCTOSHHOE) YactoThl (1 MuHyTa) (1,21 50 MKc)
11 OcHoBHasa n3onauusa 300B 2,2 kB 4 kB
1 OcHoBHas n3onaunsa 600 B 3,25 kB 6 kB
IV OcHoBHaga n3onauunsa 300B 2,2 kB 6 kB
IV OcHoBHasa n3onauns 600 B 3,25 kB 8 kB

7.3.2 Tpe6oBaHUA K UCMbITAHUIO UMMNYNbCHLIM HaNPAXEHWEM

Mo MOCT 31818.11 c nameHeHnem obbeKkTa UCNbITaHMA cHeT4Ynka Ha YCLL/3D3.

JononHuTtensHo:

Bxogel YCLU/33 nogeeprarTca UCMbITAHWKD Ha YCTOMYMBOCTE K UMMYMIbCHOMY HanpsikeHwto. [omKeH
MCNonb30BaThCA CTaHAAPTHLIN rPO30BOW MMNyNbC B cooTBeTcTBMM ¢ MOK 60060-1. MapameTpel Bbixoga re-
HepaTopa UMMNYMbCOB:

- BbixogHo umnegaHc: 500 Om + 10 %;

- BbixogHas aHeprus: 0,5 [x + 10 %.
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[nvHa Kakgoro McnelTaTenbHOro NPOBOAA He [0IKHA NpeBbilaTth 2 M.

MmMnyrnbcHOE HanpsiKeHuwe LOSHKHO MOoAaBaTbCsA Ha COOTBETCTBYIOLLME TOYKM, AOCTYMHLIE CHapyXu
YCTPOCTBA, NPU 3TOM ApYyrue Lenu U OTKPbIThle MPOBOASLLME YAaCTU OOMKHEl BbITh 3a3eMMeHsbI.

Bo Bpems vcnbiTaHusa Ha YCLU/33 He gomKHbI NoAABaTbCSA BXOAHbIE CUTHamMbl M BCMOMOraTernbHOe Ha-
NPsHKEHWUE NMUTaHUA.

Tpy NONOXUTENbHbLIX U TPW OTPULATENbHLIX UMMYfbCa AOSKHbI MO4ABATLCA C MHTEPBANOM He
MeHee 5 c.

KpuTepun npuemMkn: He OOMKHO ObiTh MOBEPXHOCTHbLIX nNpoboes. MNocne vcnbitTanua YCL/33 gomkHo
No-npexHemMy COOTBETCTBOBATL OCHOBHLIM TPeBoBaHWUSIM K TOYHOCTU.

7.3.3 TpeboBaHUSA K UCNbLITAHUIO BbiOEPXKNBaeMbIM HanpsiXKeHUeM NepeMeHHOro Toka

TpeboBaHus k ucnbitTaHuio YCLL/33 BbioepKMBaeMbIM HanpsikeHWeM NepeMeHHOro Toka NpoMblLUTIeH-
HoW YacToTbl (50 unm 60 'u) cnegyeT NPoOBOAWTL B COOTBETCTBUU ¢ Tabnuuen 8.

Tabnuya 8 — TpeﬁOBaHMH K NCNbITAHMAM BblepXKHBaeMbIM HanpaxeHnem nepemMeHHoOro Toka I'IpOMbILLIJ'IEHHOﬁ Ya-
CTOTbI

KaTerOleFl Knacc CpeﬂHeKBaﬂpaTHHeCKDe
3HavYeHue ncneiTatenbHoro CxeMbl NMPUNOXEHWA NCNbITATENLHOIO HaNPAXeHWUA
ncnbITaHuA 3aWKnThl
HanpsxeHun, kB
Mexay BCcemu KneMmami (Lensimu) Toka W HanpsbkeHus, a
TaIoKe BCNOMOraTeNbHbIMU LENsSMIA C HOMUHAMBHBIM HaMps-
eHuneM cebile 40 B, coeaMHEeHHBLIMW BMECTe 1 3a3eMmeH-
A | 2 HbIM KOPMYCOM
Mexay LensiMu, KOTOpble He NPEeAnoNaraeTcsi COeaMHSATH
BMecTe BO Bpemsi paboThi
Mexay Bcemu Knemmamu (Lensimn) Toka 1 HanpshkeHus, a
4 Taloke BCMIOMOraTerbHbIMU LiensiMii ¢ HOMUHAMbHBIM Hanps-
eHuneM cebile 40 B, coeguHEHHBIMU BMECTE 1 3a3eMMeH-
b Il HbIM KOPIYCOM
5 Mexay LensiMi, KOTOpble He MpeanonaraeTcs COeanHsITb
BMECTE BO BpeMs paboThl

MopgnyHkt 7.2.601.2 TOCT P M3K 61869-6—2021 3ameHeH cneayrLum:

WMcneiTaHua npoBogaTea Ha ucnpasHom YCLU/33 6e3 nutaHua.

[nsa ycTpOWCTB C M30NUPYHOLWNM KOPNYCOM OTKPbIThIE NMPOBOASILLME YacTh, Heobxoaumble Ana UCHbi-
TaHWN, JOMKHbI BbiTb 0OMOTaHbI MeTanIM4eckon honsLroi, NoKpbIBalLWen BeCcb KOpPNyc, 3a UCKNKYeHUeM
KNemMM, BOKPYTr KOTOPbIX OOMKeH ObiTb OCTaBfieH COOTBETCTBYKLLMIA 3a30p, 4ToObl n3bexate npobos Ha
Knemmbl.

MopgnyHkt 7.2.601.3 TOCT P M3K 61869-6—2021 3ameHeH cnegyrLum:

McnbiTaHusa BbloepKMBaeMbIiM HAMNPSHKEHWEM MPOMBILLINEHHOW YacToThl OOMKHbLI MPOBOAUTLCS C MpU-
MeHeHneM TpeboBaHUN K N30MSLUMM HU3KOBOSbTHLIX KOMMOHEHTOB.

VICTOYHUK UCNbITATENBHOIO HanpsXXeHWsa AomkeH ObiTb TakMMm, YTODbl NPU NPUITOXKEHWUM MOMNOBUHBI
YKa3aHHOro 3Ha4YeHus K UCMNbITbiBAEMOMY YCTPOWCTBY Habniogaemoe nageHne HanpshKeHMs cocTaBnsno
meHee 10 %.

HanpshkeHne MCTOYHUKa OOIMKHO KOHTPONUPOBAaTLCS C NMOrPEeLIHOCTLIO He bonee £ 3 %.

McneiTaTenbHoe HanpsikeHWe OOMKHO ObiTh NMPakTUYECKM CUHYcoM4anbHbIM ¢ YactoTon ot 45 'y
po 65 u.

HanpsikeHne nctovHuka Hes Harpysku ycTaHaenueaeTcs Ha ypoBHe He Bornee 50 % OT ykasaHHOIMo Mc-
NbITATENBHOTO HaNpsKeHUs. 3aTemM OHO NPUKaablBaeTCA K MCNbITbIBAEMOMY YCTPOWCTBY.

OT 3TOro HayanbHOrO 3Ha4YeHWsA HanpsKeHne OOSMKHO OblTe MOAHATO OO0 YKa3aHHOro 3Ha4YeHMs Takum
obpa3om, 4ToObl HE MPOUCXOAMMO 3aMEeTHbLIX NepPexodHbIX NPOLECcCoB, U NogOepPKUBAETCH B TeveHre 1 MuH.
3atem HanpsiXeHWe NNaBHO CHUMKAETCA 00 HYMNA C MakCUManbHO BO3MOXHOW CKOPOCTLIO.

KpuTepun npuemku: He OOMKHO ObITb NONOMOK MK npoboes.

7.4 YCTOM4YUBOCTb K KOPOTKOMY 3aMbIKaHUIO Ha 3eMIio
Tpebosanusa MOCT 31818.11 K AaHHOMY YCTPOWCTBY HEe MPUMEHUMBbI.
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7.5 3]'IeKTpOMarH WTHaA COBMeCTUMOCTb

7.5.1 O6wmre ycnoBUA UCNbITaHUN

Ecnu He oroBopeHo 0cobo, UCNbITAHWSA Ha 3NeKTPOMarHMTHYH COBMECTMMOCTb NMPOBOAUTL B HOpMarnb-
HbIX YCNOBUSAX NPUMEHEHUSA, BO BKITHOYEHHOM COCTOSIHUM.

Bce 4acTu, nognexalme 3asemneHuo, JOMKHbI ObiTb 3a3eMneHbl.

Mocne ucnbitaHni YCLW/33 He OOMKHO MMETb NOBPEXAEHWA U JOMKHO COOTBETCTBOBATE TpeboBaHMAM
TOYHOCTU N HOPMarnbHO (PYHKLMOHUPOBATL B TEYEHWE BCEro Nepnoaa Bo34eNCTBUA BHELUHUX NOMEX.

Komnnekc wcnbiTaHWA Ha SMNeKTpOMarHWTHYK COBMECTMMOCTb MNPOBOAAT B COOTBETCTBUMM C
FOCT P 51317.4.1 onsa TEXHUYECKMX YCTPOMCTB CMNELNAnbHOT0 HasHa4YeHWs, NpUMEHAEeMble Ha 3MeKTPOCTaH-
umnax n nogctaHuymax n FTOCT 29037.

KpuTepun npuemkm 4ng UCnbITaHWi Ha yCcTondnBocTb K OMC npuBeaeHsl B Tabnuvue 9.

Tabnuua 9— Kputepuu npuemkn YCLL/33 npu ucneitaHnsax Ha yctondumnsocte kK AMC

Kputepumn

DyHKUMOHanN Ycnosus npuema
npruemKn yHi p

BeixogHas BbiGopka HopmanbHas npousBoAMTensHOCTE B Npedenax knacca TOYHOCTU 3a
oavH nepuog (Npy¥ HOMWHANBHOM BXOOHOM TOKE WM BXOOAHOM Hanpsbke-
HWW), BKMOYas KA4eCTBO CUHXPOHM3aumMKU 6uToe. MoTeps nakeToB B Bbl-
Bopke He pormpkHa npesbiwaTte 10 % oT oundpoBaHHOMO rMS BXOAHOMO
curHana

JlokaneHble KomaHabl HOpMaﬂbHaﬂ NPOM3BOAWUTENIBHOCTb B PpaMKax CI'IeLI,I/ICbVIKaLI,VII/I BO Bpems
W nocne npoeegeHa UCNbITaHUA

I'ipou,e,qypbl M3mMepeHus Hopmaanaﬂ NPOM3BOONTENBHOCTL B Npeaenax Knacca TO4HOCTHU

OTobpaxeHue uHgopmauun | bes notepu AaHHBIX BO BpeMs TecTa. HeT noTeps coXpaHeHHbIX AaHHbIX

Opyrve  dhyHKUMOHanNbHbIe | HopmanbHas NpoM3BOOUTENBHOCTE B paMKax crneundukalum Bo Bpems
BO3MOXHOCTM 1 Nocre NpoBeaeHns UCbITaHnusA

Bce cyHKUMOHanb! BpemeHHOe yXydleHUe XapakTepucTUK U3MEPUTENBHOMO KaHana ¢ ca-
B MOBOCCTaHOBINEHWEM B KOHLIE TecTa ABNAeTCA npuemnemsiM. CEpoc unm
nepesanyck He JoMnycKalTCa.

Bce dyHKUMoOHanNkI BpemeHHaa notepsa KakoW-nubo dyHKUMU MpY yCroBUKM, YTO yHKUWA
ABNAETCA camoBoccTaHaBnmBaemMon. CHpoc unm nepesanyck paspeLueH.
Hukakux owmnboYHbIX BEIBOOOB AaHHBIX HEe JOMKHO HabnogaThes

C Mepenava gaHHbIX NOTOKA MOXET ObITb MPepBaHa, HO Koraa NoToK Npu-
CYTCTBYET, Ka4ecTBeHHbIE BUTHI B MOTOKE AoMmkHbI npeacTtaensats YCL B
paboyeM COCTOSIHMM U COOTBETCTBOBAaTh TpeboBaHuam pasgena 6.903.9
FOCT P M3K 61869-9—2025. Tekyllee COCTOSIHUE CUHXpPOHU3ALUU
YCLW pomkHo BbITe KOPPEKTHBIM

7.5.2 UcnbiTaHWe Ha YCTONYUBOCTDL K 3NIeKTPOCTaTU4ECKUM paspagam

1) TpeboBaHMA K UCMbITAHWNIO

Mpw npoBeneHnn ucnbiTaHuin YCLI/33 gomkHo paboTaTh HENnpepbiBHO U HaXoaMTCsa Npyu HaubonbLuen
BOCMPUUMUYNBOCTMY K BO3OENCTBUIO 3NEKTPOCTaTUYECKUX pa3psiaoB. He oonyckawTca BO3AEWCTBUA 3MeKTpo-
cTaTUYeckMM paspagam Ha TOYKM U MOBEPXHOCTH, Haxoaswmecs BHyTpy YCLU/33 v gocTynHble TOMbKO npu
Hanago4vHbix paboTax.

2) NpoBegeHne ncnbiTaHus

Mcnone3oBaTk TMNOBOE NOMOXEHWe ONS NPsSMOro BO3AeNCcTBUSA WU TUNOBOE MNOMoXeHWe ANng HernpamMoro
BO34EeNCTBMA Yepes BepTMKanbHYI0 NIacTUHY CBA3W.

BkntounTe YCLU/33, obecneums nogadyy Ha HEro anekTpUYecKUX CUIrHanoB HOMUHAMBHLIX 3HAYEHWUIA W
CMrHana CMHXPOHWU3AL MK BPEMEHU (ecn UMEEeTCs), a Takke KOHTPOMb NokaszaHui no atanoHHomy CU.

MoageprHyTs YCLU/O3 BO3OENCTBUIO UMNYNBCOB 3MEKTPOCTATMYECKOro BO3OYLLUHOrO paspsana ¢ Hanps-
*eHuem 15 kB, yncno pazpagoB — He MmeHee 10 Ha Kaxayto BblOpaHHyH TOYKY (BCMOMOraTenbHoe 1 aTanoH-
Hoe o6opynoBaHue OOMKHO HaXO4MTbCA BHE 30HbI UCMBITATENBEHOTO BO34EACTBUS).
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7.5.3 UcnbiTaHMe Ha YCTOWYUBOCTb K paguo4acTOTHOMY 3MIeKTPOMarHMTHOMY MOnio

1) TpeboBaHWA K UCMIbITAHMWIO

VMcnbiTaHua Ha YCTOMYMBOCTL K paanoYyacTOTHOMY 3MeKTPOMarHMTHOMY MO B COOTBETCTBUM ¢ Tpebo-
BaHuamu FTOCT P 51317.4.3 cTeneHb XXeCcTKOCTU 3, KpUTepuid NpuemMkm A.

2) MpoBeneHue UcnbITaHKS

Brntounte YCLU/33 obecneyns nogady Ha HEro sneKTpUHecKMX CUIrHaNoB HOMMUHAIbHbIX 3HAYEHWH 1
CUrHana CUHXPOHWM3aL MM BpeMEHW (ecrnv MMEEeTCs ), a Takke KOHTPONb NokasaHui no atanoHHomy CU.

MogeeprHyTs YCLU/3O BO3aeicTBUIO NOMS BbICOKOWM YacTOThbl C HanpsbkeHHocTbio 10 B/m (Bcnomora-
TENbLHOE W 3TanoHHOe 0DopyaoBaHWE JOMKHO HAXOAUTCA BHE 30HbLI UCMBITATENBLHOMO BO3AENCTBUSA).

Mpy ncnbITaHUSAX pagMovacTOTHOE 3NEeKTPOMAarHUTHOe none AOMKHO ObiTe MOOYNMMPOBAHHBIM MO aMm-
nnutyge npu rmybude mopynsunmn 80 % cuHycoupansHbiM curHanom 1 klu. Yactorta BY reHepaTopa nnaeHo
meHseTca oT 26 go 1000 MMy co ckopocTbio, He npeBbiwarwen 1,5 - 1073 pekap/c.

[ns Bonee »ecTKUX YCIOBUIA UCNbITaHWIA CriegyeT pacCMOTPeTb BO3MOXHOCTb A06aBneHns ncnbiTaHms,
oxBaTblBatoLero gnanasoHd ot 1 go 6 'y, B cootBetctBun ¢ FTOCT |IEC 61000-6-5.

7.5.4 UcnbiTaHWe Ha YCTOWYUBOCTb K HAHOCEKYHAHbLIM UMMYNbCHBLIM MOMEXaMm

1) TpeboBaHWA K UCNbITAHUIO

Mpu npoBegeHnn ncneitaHuin YCLU/33 gonmkHo paboTaTb HenpepbiBHO M HAaxoguTcsa npu HaubonbLuen
BOCMPMUMHYMBOCTU K BO3OENCTBUIO HAHOCEKYHAHbLIX MMMYNbCHBIX NOMEX. He gonyckarTcs BO3OeNCTBUA 3rek-
TpOCTaATUHECKMM PaspsifioM Ha TOYKM M NMOBEPXHOCTW, Haxogswmeca BHyTpu YCLU/33 u gocTynHble TOMbKO
Npv Hanago4Hblx paboTax.

2) MpoBeneHWe UCNbITaHUA

Bkniounte YCLU/33, obecneune nogavy Ha Hero 3NeKTPUYECKUX CUrHanoB HOMWHAMBHbLIX 3HAYEHUN 1
CUrHana CUHXpPOHM3aL UK BpeMeHU (eCnM UMEETCS ), a TakKe KOHTPOMb NOKa3aHWi no atanoHHomy CU.

MopeeprHyTb YCLU/O3 BO3AENACTBUIO MMMYNBCHOMO HANPSHKEHUS OT reHepaTopa MMMYMbCHOrO Hanpsxe-
HWS (BCroMoraTensHoe W 3TanoHHoe obopyaoBaHWe OOMKHO HAaXOOUTCH BHE 30Hbl MCMbITATENBHOMO BO3AEN-
CTBUA), MPW 3TOM ANMHa Kabens Mexay YCTPOWCTBOM CBSI3W U UCMbITYEMbIM YCTPOWCTBOM HE A0KHA NpeBbI-
wartb 1 M; UCNbITAaTeNbHOE HanpsKeHWne OOMKHO NPUKNaAbiBaTbLCA B PEXUME «NTMHUS — 3eMNsa»:

- K Lensam HanpsikeHus;

- uenam Toka, ecnu oHW OTAeneHbl OT Lienein HanpskeHusa Npu HopManbHoW paboTe;

- BCnomoraTenbHbIM LienaM, eCn OHW OTAENeHbl 0T LUener HanpsKeHns npyu HopMmansHoi paborte.

McnblTatenbHOe HanpsikeHWe B Lenn ToKa U Lenu HanpsaxeHua coctaenseT 4 kB, 2,5 klu.

McnblTaTenbHOE HanpsikeHne BO BCNOMOraTenbHbIX Lensax npyu HOMWHAaNbLHOM HanpsXeHWU CBbille
40 B coctaBngaet 2 kB, 5 k4.

7.5.5 UcnbiTaHue Ha YyCTOWYMBOCTE K KOHAYKTUBHLIM MOMeXam, HaBeAeHHbIM paguo4acTOTHLIM
3NEeKTPOMAarHUTHbLIM NOMeM

1) TpeboBaHWA K MCNbITAHUIO

McnbiTaHua Ha YCTOMYMBOCTb K KOHOYKTUBHLIM MOMeXaM, HaBedeHHbIM paguovacTOTHbIMU 3MeKTpo-
MarHuTHbIMK NONAMMK, NPOBOAAT B COOTBETCTBUM ¢ TpeboBaHuaMmmn TOCT P 51317.4.6 cTeneHb XKecTKOCTU 3,
KpUTEPUIA Npuemkn A.

Monoca yactot o1 150 kl'y go 80 My npu ypoBHe ncnbiTatensHoro Hanpsxenns — 10 B (cpegHekea-
OpaTUYHOEe 3Ha4YeHue).

Mpu NcNbITaHUAX CUTHaM OOMKeH ObiTb MOQYNMPOBaH NO aMnUTYAe CUHYCOMAamnbHbIM HanpsxXeHuem
yacToTow 1 Ky npu my6uHe mogynaumm 80 %.

2) MNpoBegexHne ncnoiTaHus

Bxkniounte YCLU/33, obecneune nogavy Ha HEro 3MEKTPUYECKMX CUTHANOB HOMWHAMBHbLIX 3HAYEHUN 1
CUrHana CUHXpPOHM3aLMW BpeMeHU (eCNM UMEETCS), 8 TAKXKe KOHTPONb NOKa3aHui no atanoHHomy CU.

MopeeprHyTh YCLU/33 KOHAYKTUBHLIM NOMEXaM, HABEAEHHbBIM PaaWuoYacTOTHLIMUW 3MEeKTPOMAarHUTHbIMM
nonamun (BcnomoratensHoe 1 aTafioHHoe obopygoBaHue AOMKHO HaxoaMTCA BHE 30HbI MCMbITAaTenbHOro BO3-
LencTBus).

7.5.6 UcnbiTaHMe Ha YCTOWYMBOCTb K MMWUKPOCEKYHAHbIM MMMYINbCHbIM MomMexaM 60onblIOW
3Heprum

1) TpeboBaHMA K UCNBITAHUIO

VMcnbiTaHua Ha yCTOMYMBOCTL K BO34ENCTBUH MUKPOCEKYHOHBLIX UMMNYINbCHBIX MOMEX BOnbLWOR 3Heprum
NPOBOANTL B COOTBETCTBUK ¢ TpeboBaHuaMu MOCT P 51317.4.5 cTeneHb XeCTKOCTU 3, KpUTEPUIA Npuemkn A
NPy criegyoLwmMx yCnoBUsax:

- Uenun HanpsbKeHUs 1 BcnoMoraTtenbHble Lenn HaXo4aTcs nog HOMUHaNbHbIM HanpshKeHnemM;
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- TOK B L|ensAx TOKa OTCYTCTBYET, a8 TOKOBbIE 3aXXMMbl PA30MKHYThI;

- onvHa kabena Mexay reHepaTtopoM MMMYNbCOB NEPEHanpsKeHnsa 1 cHeTInkom — 1 m;

- PEXUM «MUHUS — FIUHUSAY;

- UCNbITaTemnbHble UMMYNbChI AOMKHbI ObITh COABUHYTHI OTHOCUTENBHO HYMEBOro YPOBHS CUMHYCOUALI Ha-
npsxxeHusa Ha 60-e n 240-¢;

- UCMbITATENLHOE HanpsikeHWe B LensiX TOKa WM HanpsikeHwus (ceTeBble NuHmn) — 4 kB; nmnegaHc uc-
TOYHWKa NUTaHUA reHepaTopa — 2 Owm;

- UCMbITATEMNbLHOE HanpsXeHue Ha BCNOMOraTenbHbIiX Uensx npu HOMUHaNbHOM Hanps»KeHUW CBbille
40 B cocTtaenset 1 kB;

- BHYTpPEHHee CONPOTUBIIEHME UCTOYHMUKA NUTaHua reHepatopa — 42 Owm;

- YACIO UCMbITAHWIA — NATb NONOXUTENBHLIX U NATh OTPULATENBHBIX UMMYMNBLCOB;

- YyacToTa NOBTOPEHMS — He Honee ogHOro uMnynbca B 1 MUH.

3Ha4eHVe UMNynbca B PeXnMe XONOCTOro xoAa: ANUTenbHOCTh (PPOHTa UMNYNbCa HanpsKeHusi co-
ctaensaeT 1 MKC, AnNUTenbHOCTb MMIynbca — 50 MKc.

B pexxume KOpPOTKOro 3amMbIKaHUsl ANUTENLHOCTL (hpoHTa MMMyNbca TOKa cocTaBnseT 6,4 MKC, ANUTeNb-
HOCTb MMnyneca — 16 MKc.

2) MNpoBeneHne ucnbiTaHUA

BkntounTe YCLU/A3, obecneums nogady Ha HEro anekTpUHecKUX CUrHaroB HOMWHAMbHbLIX 3HAYEHUIA W
CMrHana CMHXPOHK3aUWK BpEMEHU (ecrnv MMeeTcsl), a TakkKe KOHTPOMb NokasaHui no atanoHHomy CU.

MoaseprHyTe YCLU/33 BO3neNCTBMIO MUKPOCEKYHAHBIX UMMNYNBCHBIX NOMex BonblWOoR 3Heprun (BCnomMo-
raternsHoe U 3TanoHHoe 0bopyaoBaHWE JOMKHO HAXOAUTLCA BHE 30HbLI UCMLITATENBHOMO BO3AENCTBUS).

7.5.7 UcnbiTaHWe Ha YCTOMYMBOCTL K KonebaTtenbHbIM 3aTyXakLWWM NoMexam

Mo NMOCT 31818.11 ¢ uaMmeHeHUeM obbeKkTa UcnbiTaHu cdyeTymka Ha YCLU/33. CteneHb KecTKocTu 3,
KpuTEpUn npuemrmn B.

7.5.8 UcnbiTaHMe Ha cNOCOOHOCTL K NOJABMNEHUI0 MHAYCTPUANbHBLIX paguonomex

Mo MOCT 31818.11 ¢ uameHeHWeM obbeKTa UCMbITaHUI cyeTuymnka Ha YCLL/33.

7.5.9 UcnbiTaHWe Ha YCTOMYUBOCTE K BO3AeACTBUIO BHELWHEro MarHUTHOMO Nons NPOMbILLNEeHHON
4yacToTbl.

1) TpeboBaHUS K UCMLITAHWUIO

KMcnbiTaHWA Ha BO3OEWCTBME BHELUHEro MarHMTHOrO Nons NPOMbILLNEHHOR YacToThl NPOBOAUTL B COOT-
BeTcTBMM ¢ TOCT IEC 61000-4-8, cTeneHb }eCcTKOCTU 3, KpUTepuid npuemkn A. VcnbiTaHua Ha Bo3aencTene
BHELLHero MarHMTHOro Nornsi NPOMbILLNEHHOW YaCcTOTbl MPOBOANTL NPU CNeayLLuX YCroBUsIX:

- HarnpsKeHHOCTb MAarHUTHOTO MONS NMPOMBILINEHHOW YacTOThbl YCTAHABMMBAETCH: AN HENpPepLIBHOMO
mMarHuTHoro nons — 10 A/m (12,6 MKTn) (KpaTKOBpEMEHHLIE BO3OENCTBUSI HE NMPUMEHSKOT);

- nomectutb YCLU/33 B ncnbiTaTeNbHYO MHAYKLWOHHYHKO KaTylwky (konbua MensMronsua),

2) NpoBegeHne ncnbiTaHus

BkntounTe YCLU/A3, obecneymB nogady Ha Hero aNeKTPUHeCKUX CUTHanoB HOMMUHAMbHLIX 3HAYEHWUIA W
CUrHana CMHXPOHM3aUuK BpeMeHM (ecnm MMeeTcsl), a Takke KOHTPOMb NoKasaHui No atanoHHomy CU.

OpueHTUpoBaTh YCTPONCTBO B HANPABMEHWM MaKCUMaIlbHOW BOCMPUMMYMBOCTU Nons 1 3ahMKCMpoBaTh
YCTPOWCTBO B TAKOM MOMOXEHWUW B UHOYKLUMOHHOW KaTyLUKe.

MogBeprHyTb YCTPOMCTBO BO3OENCTBMK MArHUTHOO NMONs NPOMbILLAEHHOW YacToThI.

M3meHUTb HanpaeneHue UCMbITaTeNbLHOro NOMNA Ha NPOTUBONONOXHOE Y CHOBA NOABEPTHYTh YCTPONCTBO
BO30ENCTBNIO MarHMTHOrO NOMS NPOMbILUNEHHOW YacToThl.

7.5.10 UcnbiTaHMA Ha YCTONYMBOCTL K HaBeAeHHbIM YyacToTam (o1 150 klMy go 80 MITw)

MoanyHkT 7.2.5.2.607 ctanpgapta TOCT P M3K 61869-6—2021 npuMeHseTcs co cnefyrLlen Mo-
andukaumnen:

CteneHb xecTKkocTu 3 TecTupoBaHus. Kputepuid npuemkn A. McnbiTaHUA NPUMEHSAOTCSA K BCOMOraTenb-
HOMY MOPTY UCTOYHMKA NMUTaHWUS, MOpTam BxoAa W BbIXOda, KOMMYHUKALMOHHBIM MOpTaM U NMopTy Kopnyca.

7.5.11 UcnbiTaHuA Ha YCTOMYNBOCTL K HaBeAeHHbIM 4actotam (ot 0 My go 150 klMw)

1) TpeboBaHMA K MCMbITAHWNIO

MoanyHkT 7.2.5.2.608 ctanpgapta TOCT P M3K 61869-6—2021 npuMeHsaeTcs co cnegyrlen Mo-
andukaumnen:

CreneHb xecTkocTu 4 ncneitaHuin. Kputepuin npuemMku A. VicnbiTaHne NpUMEHAETCH K NOPTY AOMNOMNHM-
TENbHOMO NCTOMHUKA MUTaHKS.

7.5.12 OnekTpoMarHuTHas coBMectumocTs YCLU/33 Bxopsailero B coctas KPY ¢ obluen 3almnTHon 0bo-
NOYKOW, NPOBEPSAETCH Ha YCTPOMCTBE, YCTAHOBEHHOM B 0DOMNOYKY.
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7.6 TpeGoBaHue K MaKCUManbHOMY BPEMEHU 3a0ePKKU

MakcumanbHoe Bpems 3agepxku (undposoin obpaboTkm gaHHbIX) — Haubonbluee Bpemsa 3a-
OepXkn undposoidr o6paboTkn [aHHbLIX (tpd) MpU BCEX HOMWHAaNbHbLIX YCNOBUAX JKCnnyaTtauuu
(TOCT P M3K 61869-9), T.e. Bpema 3afepxku (ty) ecTb pakTuyeckoe Bpems Mexay cobbiTuem Ha nep-
BMYHOM BXOAE W €ro pe3ynbTaTtom Ha UM poBOM BbIXoAeE.

Hanvune owmnbKn BpeMEHHON OTMETKW NMPWBOAMT K YIMOBOW (pa3oBO MOrpewwHocT, KoTopas uMeeT
OrpaHvYeHus Ans knacca TO4HOCTW. [oaTomy, hakTnyeckoe BpemMs cobbiTMA Ha NMepPBUYHOM BXOAE LOMKHO
OblTb, Kak BpeMs KOAMPOBaHHOTro nocpefactesom SmpCnt atpubyTa, COOTBETCTBYIOLErO 3Ha4YeHUsA BbiGOPKM
ASDU.

Bpems noseneHusa pesynetata Ha UM(POBOM BbIXOAE, AOMKHO ObiTb M3MepeHo B COODLLUEHMN B TOYKE
BPEMEHHOW OTMETKN (PUCYHOK 2), NOCPEACTBOM BHELUHEro Talimepa, NodalLwero curHanbel Ha BXog yCTpow-
CTBa CUHXPOHM3ALUN.

Bpems sagepxku (ty) 0OMKHO BbITb M3MEPEHO Kak pasHuua Mexay BpemeHeM, koauposaHHoro SmpCnt
aTpubyTa n BpeMeHeMm NosiBNeHWs COOBLLEHNA B TOHKE BPEMEHHON OTMETKM Ha UM(POBOM BbIXOLE.

MakcvmansHoe BpeMsi 3a4epiKKN Ha M3MEepPUTENbHbIX BbIXOA4AX KNacCOB TOYHOCTU TOKAa U HaMPsKeHWs
OOMKHO BbITh MeHee 2,0 Mc.

MakcumansHoe BpeMs 3a4epKKi Ha BbIXoOaX U3MepUTENbHOro Knacca TOYHOCTH 4151 U3MepeHusa napa-
METPOB KauyecTBa 3NeKTPUYEeCKOM 3HePriK, AOMKHO COCTaBnTbL MeHee 10 Mc.

HomuHanbHoe BpeMsi 3agepKkv 4OMKHO ObiTb OnpeaeneHo NnpouM3BoguTeEneM.

3HavYeHne MakCUManbHOTrO BPEMEHW 3a4ep KU MPMMEHMMO AMS BCEX HOMWHAmbHbBIX YCNOBWUIA dKCMNya-
Tauun. MakcuMmansHoe BpeMsi 3af4ep KU LOMKHO BCErga COOTBETCTBOBATL €70 HOPMUPOBAHHOMY 3HAYEHUID,
HEe3aBUCMMO OT TOrO HaXoAUTCS N YCTPOMNCTBO B COCTOSIHUM aBTOMATUYECKOTO peXnmMa BHYTPEHHER CUHXPO-
HWU3aLMN UM CUHXPOHM3MPOBAHO OT BHELUHEro aTanoHa BpeMeHu.

MpnmMmevaHus

1 — [Ons undpoBOro BbIXoAa UCNonNb3yTCsA TUNOBOE BPeEMS, KOAMPOBaHHOE B COOBLLEHUN, a He BpeMs, MonyYeH-
HOE MpW oueHke das3oBoro yrna. Takum obpasom, yrnosas (hasosas NorpeLHocTs — 3TO pesynbraT pPasHuLbl MEXAY KO-
OVPOBaHHBLIM TUMOBbLIM BPEMEHEM M METKOW BPEMEHMW, COOTBETCTBYIOLLEN 3HeProcucTeMe, U OHa He 3aBMCUT OT BPEMEHH
380EPKKHN.

2 — B BblcOKO3a(Ph(PEKTMBHLIX CUCTEMAX, peKOMeHAYeTCs, YToObl MakcUMarnsHoe BpeMs 3agepxkm 6bino Bnuakum K
MWHUMaTNBHO BO3MOXHOMY 3Ha4EHWNI0.

3 — TouHoe onpegeneHve TOYKM BPEMEHHOW OTMeTKM B kagpe ans 100Base-FX dwuanveckoro cnoa KogupoBaHus
NPeacTaBneHo Ha pUcyHke 2.

Message timestamp point

|

wmecometw | L] L1 LI LTI ITTITTTIT]

4B/5Bbits 1 0 1 1 © 1 0 1 1 0 1 ¢ 1 1 0 1 © 1 1 1 0f10/10/10/10/10/10/10/1010/1

I . Y -~ e »

Symbols A A A B 0-F O-F
1010) 1010 {1010} {1011} (4 data bits) (4 data bits)
Mil Code > € >
Preamble Start frame delimiter {SFD}) data payload

{start of destination address)

time

v

O6o3HaveHus:

Message timestamp point — To4ka BpeMeHHOW OTMETKM BbIXOAHOTO COOBLUEHWS;

Light level at output connector — ypoBeHb OCBELLEHHOCTH Ha BbIXOAHOM pa3bemMe;

(Data) bits — 6uTbl (aHHbIX);

MIl Code — kop MII;

Preamble — npeambyna;

Start frame delimiter (SFD) — pazgenuTens HavansHOro Kagpa;

Data payload (start of destination address) — nonesHas Harpyska AaHHbIX (Ha4ano agpeca Ha3Ha4YeHus).

PucyHok 2 — Touka BpeMeHHON OTMETKM BbIXOAHOro coobLueHns
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7.7 TpeGoBaHUA K HACTPOWKE BpeMeHu

Mocrne nponafaHWs CWUrHana CUHXPOHW3aLMKM, KOrga CUrHan CMHXPOHW3aLMW BOCCTAHOBIEH M €CIu
nepegada AaHHbIX NPOUCXOAUT MEXAY PasnUYHbIMW BHELWHWMWU UCTOMHWKAMW CMHXPOHW3AUUW BPEMEHU, W
KOrga BHELUHWA MUCTOYHWK BbIMOMHAET HAaCTPOMKY BpeEMEHW, TO MOXET NMPOM30ATM COBWUM MEXOY BPEMEHEM,
3aperncTpupoBaHHbiM nepes cboem, U BpeMeHeM, 3aperMcTpMpoBaHHeIM nocne atoro cbosd. B atom cnydvae
4na perynuposkn Bpemern YCL/33 TpebytoTca BHyTPEHHME Yachl, KOTOpbIE KOHTPONMMPYHT Bpems BblOOPOK.

3HaveHns SmpCnt u SmpSynch B ASDUs gomxHbl BO BCEX CMy4vasix COOTBETCTBOBATD LUKaNe BpeMeH!
N NCTOYHUKY CMHXPOHW3aLMK, ucnonb3yemomy ansi Beibopok B atom ASDU. B yacTHocTH, Bbibopka, cneayto-
Las nocne ckadka, 4OMKHa MMEeTb HaCTPOeHHbIe 3HadeHus kak ons SmpCnt, Tak n ans SmpSynch.

MpumeyaHne — MNpUNoXeHUA, UCMONbIYIOLLME AaHHbIE 3HAYEHWI BEIBOPOK, BO BPEMSA U3MEHEHUS COCTOAHUS
CMHXPOHW3aLMM NOACTPauBAlOTCH HENOCPEACTBEHHO K 3TON nepeaadve. Hactpoikv BpemeHu ans Gonee, 4em nonytop-
HOWM BbIOOPKY, BbI3bIBAKOT HEOQHO3HAYHOCTE B SmpCnt w/unn nameHeHne B SmpSynch. 310 no3BonaeT nonb3oBaTenam
3HayveHWid BbIGOPOK OETEKTUPOBATL MPOLECC HACTPOMKM U COOTBETCTBEHHLIM 06pa3oM pearmpoBaTh, B AOMOMNHEHWE, NPK
HaCTPOIKe BPeMEHU, MOXHO MOMeYaTb 3Ha4YeHNs BelBOpOK, Kak HeaelcTBMTeNbHble. CnyYaiHble HACTPOMK BpeMeHK ans
MeHee, Yem MoMyTOPHbLIX MHTePBanoB BbIBOPOK, MHCMEKTUPYIOTCA A8 TOro, Y4Tobel BbITh AOMYLLIEHHBIMW ANA NoNb30BaTe-
N8, kaKk 3HayeHre BblBopKM.

B neknapauun 0 COOTBETCTBMU, U3rOTOBWTENb JOIMKEH NOATBEPAUTL MakcuMansHoe Bpems, Tpebyemoe
ONS Nony4YeHusa CMHXpoHM3aummn Ha YCLU/33 v HacTpoikk ero BpeMeHM.

7.8 TpeGoBaHMA K 3aNeKTPONUTAHUIO

YCLWW/33 pomkHbl ObITE paccuMTaHbl Ha HeMpepLbIBHbIA pexM paboTel. OxnaxaeHne 4oMKHO OCyLLecT-
BMNSATLCH 3@ CYET @CTECTBEHHOWM KOHBEKLUMMW. DNEeKTPonuTaHNe OOSHKHO OCYLLECTBMATLCH OT BHELUHErD UCTON-
HWKa NUTaHWUS.

7.9 YCTOW4YMBOCTL K AWHaAMW4YeCKUM M3IMEeHEeHUAM HanprAXeHWA NUTaHuA

7.9.1 TpeboBaHUA K UCNbITAHUIO

WcnbiTaHua Ha yCTOWYMBOCTL K OMHAMWUYECKMM M3MEHEHWUSM HanpskeHWs OOMMKHbl NPOBOOUTLCA B
COOTBETCTBMM C npouenypon ncnbitaHusa MOCT 30804.4.11 ons uUCTOYHMKA NUTAHWS NEPeMEeHHOro Toka W
FOCT IEC 61000-4-29 Ana UCTOYHMKA NUTAaHWA NOCTOAHHOIO TOKa.

CTeneHb XecTKoCcTW 3, KpUTepuii NpuemMkn A Npu cnesyrowmx yCrnoBusix:

- NpepbIBaHNA HanpPsHKeHUs — aMniuTyaa guHamuyeckoro uamenerus 100 % ot Uygyy, ANUTENBHOCTL
1 ¢, KpuTepuit npuemkn C;

- MpOBanbl HANPSKEHUA — amMnnuTyaa auHamuyeckoro namernenus 30 % ot Uy gy, ANMTENbHOCTh
0,5 c, kpuTepuit npuemkn C;

- NpOBan HanpsKeHUss — aMnnuMTyga guHamudeckoro nameHeHus 60 % ot Upopn: onuTenbHocTs 0,2 c,
Kputepuin npuemMkun C;

- BbIGpOCHI HanpsieHss — aMnnuTyaa auHamudeckoro namenenus 100 % ot Uygyy, ANMTENBHOCTL
1 ¢, kpuTepuin npuemkn C.

7.9.2 NpoBeaeHMe UCNbLITaHUSA

BkntounTe YCLU/33, obecne4yms nogady Ha HeEro anekTPUHeCcKUX CUTHarnoB HOMWHAMbHbLIX 3HAYEHWUIA W
CMrHana CMHXPOHM3auun BpEMEHU (ecnv MMEeeTcsl), a Takke KOHTPOmb NokasaHui no atanoHHomy CU.

MoaseprHyTe YCLW/O3 BO3meACcTBMIO HAa YCTOWYMBOCTbL K OMHAMWYECKUM WM3MEHEHWsIM HamnpsiKeHus
(BCcnomoraTensHoe W 3TanoHHoe obopyooBaHWe AOMKHO HAXOAMTLCS BHE 30HblI MCMbITATEMNbHOrO BO3OEeN-
CTBUA).

7.10 YCTOM4YMBOCTb K BpOoCKaM HanpsKeHWA NUTaHuA

MimnegaHc 3as3eMneHyst UCnbiTaTeNnbHOro BCMOMOraTenbHOro MCTOYHUKA NUTaHWMA OOHKEH COCTaBNATb
12 OM/9 MKD.

MmnegaHc UCTOYHMKA 41151 NPOBEPKM BXOLOB TOKA M HANPSKEHUs OoMmKeH cocTaBnate 42 Om/0,5 Mkd.

McnbiTaHusA 3KpaHUMPOBaHHLIX BXOAHLIX NMOPTOB, pa3paboTaHHbIX ¢ ydeToM TpeboaHuin 33C (3awmTa ¢
NMOMOLLbIO 3KBUMOTEHLMANBHOIO COeAMHEHWS) NpM pabodem HanpsbkeHuu Huxe unv pasHom 150 B, noptoB
CBSi3M M MOPTOB NPOBOLHON CETU OOMKHBI NPOBOAUTLCA B cooTBeTcTBUM ¢ TOCT IEC 61000-4-5—2017, pucy-
Hok 12. [Insi HESKPaHNUPOBaHHbLIX NOPTOB, MOPTOB CBA3M W MOPTOB NPOBOOHOW CETUM LOMKEH UCMOMNb30BaTbCA
MeToa coefuHeHus, npueegeHHsin B FTOCT IEC 61000-4-5—2017, Ha pucyHkax 10 n 11.
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7.1 I'Ipona,u,al-me HanpsAXeHnda nuTaHWA U UCNbiITaHMEe Ha KOPOTKOe 3aMblKaHWe

MopgnyHkT 7.2.5.2.605 TOCT P M3K 61869-6—2021 3ameHeH crneaytownm:

VMcnbiTaHMe OomkHO NpOBOOMTLCA B COOTBETCTBUM ¢ npoueaypow ucneitaHnsa TOCT 30804.4.11 ans
BCMNOMOraTenbHOro UCTOYHMKA NUTaHus nepemeHHoro Toka U FTOCT IEC 61000-4-29 ana BCnomMoraTerbHOro
WMCTOYHUKE MUTaHMA NOCTOAHHOMO TOKa.

7.12 BbICTpbIf NepexoAHbIA Npouecc/ycTOMYUBOCTL K OGPLIBY B LleNU HanpsiKeHUA NUTaHuA

MopgnyHkT 7.2.5.2.609 TOCT P M3K 61869-6—2021 npumeHsAeTcH B cnefyroLlen peaakuum:
CreneHb xecTkocTn 4. Kputepuin npuemki B. TecT npuMeHsieTcs K NopTy BCNOMOraTenbHOro MCTOYHKUKA
NWTaHWs, NoOpTam BXoA4a M BbIXOA4a, MOPTaM CBA3U M (DYHKLMOHaNbHOMY NMOPTY 3a3eMMeHus.

7.13 MNynbcauna HanpsXXeHUA B UCTOYHUKE NMUTAHUA NOCTOAHHOIO TOKa

Llensto sToro ucneitaHus ABNAeTca Nnpoeepka ycronumeoctu YCLU/S3 k nynbcaumsamMm HanpskeHus B Uc-
TOYHWKE NMUTaHUS NOCTOSHHOIO TOKa, onpegeneHHsIM B [25].

CTeneHb ecTKoCTU ucnelTaHua coctaensaeT 15 % HanpsikeHusa nynbcayum oT HOMMHaNLHOIO 3HAYEHUs
HanpskeHUs nuTaHusa. Kputepuin npuemMkn A.

7.14 NoTpebnsaemas MOLWHOCTb

7.14.1 MNoTpebnaeman MOWHOCTL B LENaxX HanpskeHUsa M Toka gonxHa bbiTe onpedeneHa nobbiv co-
OTBETCTBYHOLIMM METOAOM B HOpMarnbHbIX ycrnoeusax. CyMmapHas MakcuManbHasa NorpellHoCTs U3MepeHuni
notpebnaemMon MOLWHOCTU He O0MKHA nNpeBblwaTth £ 5 %.

7.14.2 Llenn BXOQHOro HanpsXeHWsA

AKTMBHaa ¥ nonHas notpebnsemas MOLLHOCTM B KaXKOOW Lenu BxogHoro HanpsbkeHusa YCLU/B3 npwu
HOMWHANbHOM HanpsKeHWn, HopManbHOW TeMnepaType 1 HOMUHaNbHOW YacTOTe HE AOMXHbl NpeBbIlaTh
2 BTt n 10 BA, coOTBETCTBEHHO.

7.14.3 Llenu BXogHOro TOKa

MonHasa MoOLWHOCTbL, noTpebnaemasn kaxgon uenb BxogHoro Toka YCLU/33 HenocpenCTBeHHOrMO
BKITOYEHUs NpyM Da30BOM TOKE, HOMWHANbHON YacToTe U HOPMarbHOW TemnepaType, He LOMmkHa NpeBbl-
wate 1,0 BA.

MonHaa MOLWHOCTb, noTpebnaemMas Kaw[aoh LEenbi BXOAHOrO TOKa CYeTYMKa, BKMYaAEMOoro 4yepes
TpaHccopmaTtop Toka, He formkHa npesbiwate 1,0 BA, npu Toke, paBHOM HOMWHANBHOMY BTOPUYMHOMY TOKY
COOTBETCTBYIOLLETO M3MEPUTENLHOTO TpaHcdopmMaTopa ToKa, NPY HOpMansHOW TeMnepaType N HOMUHaMNLHOM
yacToTe.

7.14.4 Llenu nutaHua

AKTUBHaA noTpebnaemas MOLLHOCTb B Lenu nutaHua YCLU/33 npu HOMUHANbLHOM HanpsiKeHuu, Hop-
MarnbHOW TeMneparype M HOMUHaNBHOW 4YacToTe He OOMKHbI npesbiwarts 30 BT.

7.15 Bpemsa ycTaHoBrneHus paboyero pexuma

BDEMQ YCTaHOBINEHWA paﬁoqero pexunmMma nocne nogadv nMTaHWUA He OOIMKHO NpeBblllaTbh 5

7.16 Tpe6oBaHUA K TOYHOCTHU

7.16.1 NMocToAHHaA BpeMeHU BXOQHOro ToKa (HanpsaXeHus, NponopLUoHanbHOro ToKy)
3afjaHHas NoCToAHHAsA BPEMEeHW BXOOHOrO TOKa (HanpsKeHWsl, MponopunoHanbHOro Toky) T, Kak
npaeuno, sBNSIeTCA pe3ynsTaTtoM NepBUYHOW NMOCTOAHHOW BPEMEHWU CUCTEMBI Tp B COYeTaHuu c NocTo-

SIHHOM BpemeHun T, BTopudHoOW uenun TT. (06a aTux napametpa onpeaenexsl B FOCT P M3K 61869-2). T,
ucrnonbayeTcs AN ykasaHusa guHaMu4eckon apekTUBHOCTU OTKIMKA.

MocTosiHHas BpeMeHu BxoaHoro gunstpa T, ans YCLU/33 onpegensietcss B coMeTaHWM C BXOQHOW
uensio hunsTpa BbICOKMX HacToT K 3anucbiBaeTcs B BUAE NOCTOAHHOW BPEeMEHN:

1

ses — ZTCfc H
roe fc — YacCTOTa OTCEYKH.
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FOCT P 71803—2025

Ona sxonos YCLI/33, Bknovalowmx BCriomMoraTenbHele TpaHcopmaTopbl Toka, T.,. onpeaensercs
BTOPWYHBIM KOHTYPOM BCNOMOraTenbHOro TpaHcopmartopa.

BepxHuid npeden aAvanasoHa AMHamMWUYeckoro koadduumnenTa K, . (ANsS N3MepuUTenbLHOro knacca, B
KOTOPOM onpefenseTcs 3asBreHHas TOYHOCTb) OnpefensieTcs COOTHOLIEHWEM MaKCHMMAaNbHOro BXOOHOMO
TOKa K HOMWHaNbHOMY BXOOHOMY TOKY, WM COOTBETCTBYIOLLWUX HaMNPSXXEHWA MponopuuoHanbHbIX COOTBEeT-
CTBYHOLLMM TOKaM

[aHHbIn KO3 DULMEHT BblpaXaeTcs B NpPoUeHTax OT HOMWHAaNbHOrO ToKa (HanmpsieHWs, NponopLKno-
HanbHOTO TOKY).

HuwxHWIA npeden gManasoHa gMHamMUMyeckoro koadduuueHTa onpenensieTcs COOTHOLEeHMEM MWHK-
ManbHOro BXOOHOMO TOKa K HOMUHANbHOMY BXOAHOMY TOKY, UMM COOTBETCTBYHKLLMX HAMNPSKEHWIA MPONOpLMO-
HarbHbIX COOTBETCTBYIOWMUM TOKaMm K|,,.....

[aHHbin KO3 MEHT BbipadkaeTcs B NPOLEeHTax 0T HOMUHarNbHOMo Toka (cM. Tabnuuy 1302 [24] B ya-
cTn TpeboBaHmil, KOTOPbIE NPUMEHSAIOTCA NPU HAYEHUAX Huxe K),,,.).

7.16.2 OTceuKka BXOQHOro curHana

OTce4kn BXOOHOMO curHana onpedensawrTca cnocobamiu orpaHUYeHus, Npu KOTOPOM BCE MIHOBEHHble
3Ha4YeHUsa curHana, npesbllakLie 3agaHHOe NOPOroBoe 3Ha4YeHue, CBOAATCS K 3HaYeHUAM, BNM3KUM K 3Ha-
YeHMAM Nopora OTCeYKU, BCe OCTarnbHble MTHOBEHHbIE 3HaYeHWsl CUTHaNa COXPaHATCS.

7.16.3 TpeboBaHUA K TOYHOCTHU NPU HOPMasibHbIX YCNOBUAX 3KCNNyaTauumn

rOCT 31818.11 npumMeHUM Co crnegyoLwuMi ONOMHEHUSMU:

1) Cneundurkauum knacca TOHHOCTM MPUMEHAIOTCA MeXZy aHanoroBbiMu Bxogamu YCLW/33 v Beixog-
HbIM UMdpoBLIM SV NOTOKOM.

BbixogHble kaHanel ¢ 0blen gyHKUMen OOMKHEI UMEeTb COOTBETCTBYHLee 0D03HaYeHne knacca Tou-
HoCTUM (Hanpumep, rpynna TpexdasHbiX HanpsKeHW uny TokoB). [1na 3Toro BeIXOAHbLIE KaHANbI AOMKHEI BbITh
0bbeauHeHb! B rpynbl KAHarNoB W Nepev1crnerbl BMecTe Ha wunsanke YCLL/33.

Boixog gomkeH 6biTe 06o3HaqeH B Tex xe eguHuuax (B, A), 4To U nepBuYHas ceTb. [nA BbINOMHEHUS
3TOI 3agaqun JormkHa OblTh NpeaycMoTpeHa nogaepxkka B MO HacTPOMKM Kak aAns nepBUYHOro 3HaveHms TH
u IT, Tak u ang BTopuyHoro 3HadeHus TH u IT, yto noseonset B YCLU/33 nponucbiBaTb HOMUHAanNbHbIA KO3d-
duumeHT TpaHchopmaunn.

Cneuundukauyum ToyHoct YCLI/33 QONONHUTENBHO BKMHOYAKT BCE OTKNOHEHWMS TOUHOCTM, CBSI3aH-
Hble C CMHXpOHW3auWel BpeMeHW. TpeboBaHMA K CMHXPOHM3aUuWM BpeMeHWM COOTBETCTBYIOT TpeboBaHUAM
FMOCT P M3K 61869-9—2025, nyHkT 6.904.

Knaccel TouHocTn YCLU/33 knaccuduympylotes gnsa Tmna u3MmepuTensHOro kaHana, npeaHasHadyeHHoro
ONs COBMECTHOW paboTkl ¢ npubopamu (CHeTYMKaMMU) SMEKTPUYECKON SHEPTUN.

I pumMmeyaHmne — Knaccbkl ToMHOCTM Ans APYTUX TUMOB M3MEepPUTENbHbLIX KaHarnos (HEII'IDVIMED, 3alnTbl, TENEe-
MEXaHWKA, Ka4decCTBa SﬂeKTpH'-IECKDI:’I SHEPTN U T.,q.) HOPMUWUPYHKTCA B OTAOENbHbIX CTaHOapTax n HOPMartuBHbIX OOKYMEHTax.

2) TpeboraHusa K TO4HOCTK ONd kaHanos Toka YCL/33

CTaHgapTHble Knaccbl TOMHOCTW ANs kaHanoe Toka: 0,05 — 0,1 — 0,2.

Knacc to4HocTtu 0,05 BBegeH B noaaepxky Hambonee ToyHoro knacca todHoctu 0,1 m 0,2, Hopmupye-
MbIX 4ns NpubopoB yveta. Knacc TodHocTy 0,05 JomKeH MMETh 3aTyxaHue CriakuBaloLlero (ounsrpa paBHOMo
40 pb v bonee. AMNIWUTYOHbIE M (Da30Bble MOTPEWHOCTA Ha FTAPMOHUYECKNX YacToTax LOIBKHbI COCTaBNAThb
MOMOBKMHY 3HA4YeHWI, yKkasaHHbIx And knacca 0,1 8 FOCT P M3OK 61869-6.

[Ons obecneyeHns BO3MOXHOCTK ncnonb3oBaHusa YCLU/33 B cuctemax MamepeHnst 1 ydeTa anektTpuye-
ckol 3Heprun 0b603HavYeHVe knacca TOYHOCTW AOMKHO BKMNKOYaTh AOMONHUTENBHYO crneumMduKayuio JuHamMm-
4eCcKoro AvanasoHa ([l) ¢ YeTkuM ykazaHuem guanasoHa TOKOB (/. W [,,..), B OTHOLUEHUM KOTOPOTO NpumMe-
HAETCA yKasaHHas TOUHOCTb. [, W 1,5, BEIPAXAKTCS B MPOUEHTaX OT HOMUHAMBHOIO TOKa.

O6o3Ha4eHMe Knacca TOMHOCTM ANS M3MEPEeHWIA ToKa yKa3biBaeTcs B cliedylowem dopmare:

knacc [, / /

MUH — 'MaKc’

Mpumep — 0,2[3; 1-200 o3Havaem, ymo mo4yHocme 0,2 % noddepxusaemcs om 1 % do 200 % om HOMUHab-
HO20 3HaYeHUs1 MoKa.

Mpenerns TOKOBOW NOTPELIHOCTA U (ha30BOW NOrPELLHOCTU ANA BXO4a TOKOB C yKa3aHWeM TOYHOCTU W3-
MepeHus npueeaeHsbl B Tabnuue 10.

30

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 34 /54
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71803-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70574
https://gostexpert.ru/gost/gost-71803-2025?utm_source=pdf&utm_medium=70574&utm_term=page

rOCT P 71803—2025

Tabnuua 10— lNpegensl TOKOBOKW W (Pa30BOI NOrPELLHOCTM KaHarnoB Toka

Mpenensl aMmNNUMTYAHOW NOFPELLHOCTU M3MEPEHWUS TOKa Mpegensl NnorpeLwHoCTU M3MepeHns yrna ¢pa3oBoro
Knacc +% cABUra Toka + MUHYTHI
TOYHOCTH
KaHanos npu 3Ha4YeHUsX Toka B % OT HOMMHArLHOro npuv 3Ha4eHUsIX Toka B % OT HOMWHAMNbLHOTO
TOKa
1 | 5 | 20 | 100 | — 1 | 5 | 20 | 100 | Iake
0.05 0.2 0.1 0.1 0.05 0.05 10 5 3 3 3
0.1 0.4 0.2 0.2 0.1 0.1 20 10 8 5 5
0.2 0.75 0.35 0.35 0.2 0.2 30 15 15 10 10

MpegnoyTuTenbHbIE 3HAYEHUA ANS MaKCMManbHOro npegena AMHaMMU4YecKkoro AManasoHa Toka:

lwake = 120; 150; 200; 400 [% oT HomuHanal.

3uavenusn |, ¥ /... BIGMpaOTCA HE3aBMCUMO 1 MOTYT CBOBOHO KOMBMHMPOBATLCH.

3) TpeboBaHUA K TOMHOCTW A8 KaHanos HanpsxeHuin YCLL/33

CraHgapTHble Knacchkl TOMHOCTM ANA KaHanoB HanpsxeHus: 0,05 — 0,1 — 0,2.

Mpenensl aMNNUTYOHOW NOTPELIHOCTU U3MEPEHUS HAaNPSAXKEHUS 1 pa3oBasa NOTPeLIHOCTL NPU HOMU-
HanbHOW YacTOTe He OOMKHbl MPEeBbIWATL 3HAaYEeHUN, YKkazaHHbiX B Tabnuue 11 B gnanasoHe ot 80 % no
120 % OT HOMUHaNbHOIO 3HAYEHNA HANMPSHKEHUS.

OB6osHayeHWe kracca TOYHOCTM ANS U3MEepeHWsl HanpshKeHUsa yKasblBaeTcs B cledywlem dopmare:

knacc Oy Uun = Usnake:

Mpumep — 0,2[0;, 80-120 o3navyaem, ymo movHocme 0,2 % noddepxusaemcs om 80 % do 120 % om Homu-
HalbHO20 3Ha4YeHUs MokKa.

Mexay 2 % v 20 % OT HOMUHAMNBHOrO 3HAYEHUS HAMPSHKEHWUA Npedensl aMnUTYAHOW NOrpeLHOoCTH
M3MepeHUsa HanpsXeHns 1 hasoBoi MOTPEeLUHOCTA He OOMKHbI NPeBbILaTh 3HaYeHW, NpMBeAeHHbIX B Tabnn-
ue 5, bonee Yem B ABa pasa.

Bxogbl HanpsKeHUsi He OOIKHblI OrPaHWYMBaTE MUKOBbLIE 3HaYeHWUs, onpedensemMble KOaPOULUEHTOM
HOMMHAINBHOTO HAMNPSHKEHUS, YMHOXEHHBIM Ha KOPEHb KBaApaTHBLIA U3 2.

Tabnuya 11 — Npegensl NOrpeELHOCTA HanNpaXeHa 1 (ha3oBOKW NOrPeLIHOCTM ANA KaHANoB Hanps)eHus

KNAGE TOMHOGTM KAHANA HANPSKSHMS Mpepensl amnNnUTyaHOM norpemrocm [Mpeaens NoOrpeLwHoCcTU 3MepeHus yrna
naMepeHus Hanpsxedns + % hasosoro cagura HanpskeHUs = MUHYT

0,05 0,05 3

0,1 0,1 5

0,2 0,2 10

4) TpeboaHus k To4HocTK YCLU/33 npu ero ncnonb3o0BaHum Ans yyeTa aNeKTPUYeCcKon SHEPrum

Tak kak gnanasoHbl uaMmepenus YCLU/33 n cBA3aHHOMO C HUM M3MEpPUTENbHOro TpaHcopmMaTtopa
TOKa OOIMKHbI COOTBETCTBOBAaTL APYr APYry WM MOCKOMbKY TpaHcgopmaTopbl ToKa KnaccoB TovHocTH 0,1S;
0,25 1 0,55 uMetoT Npeaensl NOrpeLlHOCTH, conocTaBuMble ¢ Npeaenamu norpelwHocTen YCLW/33, 1o B Ha-
CTOALUEM CTaHOApTe NPUHATO COOTBETCTBYOLWee obo3HayYeHWe Knacca TOMHOCTU Ansa guanasoHoB ot 1 %
Ao 120 (200) % ot /oy,

CranpgapTtHble knaccel TodHocTn YCL/33, npuMmeHsemblx Ans yyeTa anektTpuydeckon aHeprum: 0,1S —
0,28 — 0,58.

OB6o3HayeHWe Knacca TOYHOCTK ANiA U3MEPEeHUs SMEeKTPUYECKOW 3HEPTrMKM yKasbiBaeTcs B CMeayouem
dopmaTe: Knacc S.

Mpumep — 0,58 o3wavaem, ymo moyHocmb 0,5 % noddepxueaemcs OnA U3IMEPEHUsT 3JIeKMpuYecKol
3Hepauu.

Knaccel TovHocTn YCL/33 ana ydeta GJ'IEKTpI/I‘-IECKOﬁ 3HEeprmm B co4eTaHMn C Knaccamn TO4YHOCTW Ka-
HanoB TOKa WU HanpsaXxeHna npnBeneHbl B TBSJ'IVILle 12:
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Tadtnuua 12— Knaccel TodHocTi YCLU/O3 onga yyeTa anekTpu4eckomn aHeprn

Knacc TodHocTn YCLU/33 ans yyeta 93

Knacc ToMHOCTM KaHanoe Toka

Knacc ToMHOCTM KaHanoe HanpsxeHns

0,1S 0,05 0,05
0,2S 0.1 0,1
0,55 0,2 0.2

7.16.4 TpeboBaHWUSA K TOYHOCTH NPU HANU4YUKU BNUAKOLWKUX BENUYUNH

[MpoBepKy AONOMHUTENBHOW NOrPELIHOCTH, BbI3bIBAEMOW OQHOW U3 BAUAIOLWWX BEMWYKUH, criedyeT NpoBo-
OWTb He3aBUCKHMO OT BCEX OPYInX BIUAKOLWNX BEMMYMH, HAXOOALWMXCS B HOPMAnbHBLIX YCNOBUAX.

OononHuTtensHana norpewHocts YCLW/33 ana kaHanos Toka, Bbi3biIBAEMAasA U3MEHEHWEM BITUSAOLLUX Be-
TNIMYKMH MO OTHOLIEHWID K HOPMarnbHbIM YCNOBUSAM, HE JOMKHA NpeBbiluaTh NpeenoB AMnsA COOTBETCTBYIOLEro

Knacca TO4HOCTW, YCTaHOBJIEHHbIX B

Tabnuue 13.

HdononHuTenbHas norpelHocTs YCLLI/33 ana kaHanoB HanpsikeHWsl, Bbi3blBaeMas M3MeHeHWeM BMnu-
SIOLLMX BEMWYMH MO OTHOLIEHUIO K HOPMarnbHbIM YCIIOBUSIM, HE AOIMKHA NPEeBLIWAaTL Npenenos AnA COOTBET-
CTBYIOLLEIO Kracca TOYHOCTU, YCTaHOBMEHHbIX B Tabnuue 14.

JononHutensHasa norpetHocTs YCLI/33 npu ero BKNHOYEHWW B LieMNb M3MEPeHUa aneKTPUYecKon aHep-
M1, Bbi3blBaeMas U3MEeHEeHWeM BIUSIIOLLMX BENUYMH MO OTHOLUEHWUIO K HOPManbHLIM YCIOBUSAM, He OOITKHa
npeBbillaTh Npefernos AfA COOTBETCTBYIOLLErO Krnacca TOYHOCTM, YCTaHoBNeHHbIX B Tabnuue 15.

Ta6nuua 13 — lNpenensl gononHuTensHoW norpewHocT YCLW/33 anga kaHanoe Toka 0T BINUSAKLWWX BENWYUH

Bnuswwwas sennymHa

3HayeHue BXOOHOro Toka
(Npu CUMMETPUYHOI Harpyake,

Knacc To4HOCTK KaHanos Toka

eCrnu He 0roBopeHo ocobo) 0,05 0,1 0,2

MameHeHve TemnepaTtypbl OKpyKar- T == b CpegHuii TemnepaTypHbIi K03 ULNEHT,
Lero Bo3gyxa %/K

0,01 0,03 0,05
WameHeHue yacTtoTel £ 2 % OT HOpMU- Ton - Thom [Mpenensl [ONONHUTENBHOW NOTPELLHOCTH,
POBaHHOIO 3Ha4YeHUs + %

0,05 0,10 0,20

0,

BcnomoratensHoe HanpsxeHue 15 % Toint = Tiee — — —
OT HOPMUPOBAHHOIO 3Ha4YeHus
[apMOHWKM B Liensx BXOQHOTO TOKa Lo — — —
CyBrapmMoHUKK B LIensax BOAHOMO Toka Lo — — —
MocToAHHAsA  MarHUTHas  UHAYKUMS Lk 0.2 0,5 1,0
BHELLUHETO MPOUCXOXKAEHWA
PagunodacToTHble aneKkTpoMarHUTHbIe 0,2 0,5 1,0
nons
HaHocekyHOHbIE UMMNYNbCHBLIE MOMEXH T 0,2 0,5 1,0
YcTonumBocTb K KonebateneHbIM 3aTy- 0,2 0,5 1,0
XaKLWwumM noMexam

Ta6nuua 14 — lNpenensl gononHuTensHoW norpewHocty YCLW/33 an

A KaHanoB HanpAXXeHua 0T BINMUAKLWKWX BENMUYNH

Brnivatowasa senuymHa

3HauyeHue BXOOHOIo ToKa
(NpW CUMMETPU4HON Harpyske,
ecnu He oroBopeHo ocobo)

Knacc ToMHOCTY KaHanoe HanpsxeHuna

M3meHeHe TeMnepaTypbl OKpYKar-
Lero Bo3ayxa

U u

MUH **° MaKC

0,05 0,1 0,2
CpeaHuin TemnepaTypHbIA KO3OMUUNEHT,
%/K
0,01 0,03 0,05

32

GostExpert.ru

https://GostExpert.ru/gost/gost-71803-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70574
https://gostexpert.ru/gost/gost-71803-2025?utm_source=pdf&utm_medium=70574&utm_term=page

rOCT P 71803—2025

OkoH4yaHue mabnuubs! 14

3HaqeHune BXOOHOIO TOKa Knacc ToMHOCTI KaHanos HanpsxeHns
Brnusiowasn senuynHa (Npwn cMMMETPWYHOW Harpyake,
ecn He OroBOpPEHo 0cobo) 0,05 0,1 0,2
WameHeHWe HanpsikeHws ot U, A0 [Npenensl JONOMHUTENBHOW MOrPELLHOCTH,
UMaKC UMVIH O’SUHOM +%
1’2 UIHOM b UMEKG
0,05 0,10 0,20
MameHeHWe 4acToThl + 2 % oT HOpMuU- U 0,05 0,10 0,20
POBE&HHOIO 3HaYeHWs HOM
BcnomorartensHoe HanpsxeHue £15 % — — —
6.8y, 120
OT HOPMWPOBAHHOIO 3HAYEHUS HOM HOM
[apMOHUKM B Uensx BXOOHOrO Hanps- U — — —
KeHus HoM
CyBrapmMoHWKW B LEMW BXOOQHOTO Ha- U — — —
npsHKeHna HOM
lNocTosAHHAA MarHuMTHas MHOYKUMA 0,2 0,5 1,0
BHELLHETO NPONCXOXOEHNS
0;8U il 28
PagnoyacToTHble aneKkTpoMarHuTHele 0,2 0,5 1,0
nonsa
HaHocekyHaHBIE UMNYNBCHBIE NOMEXU 0,2 0,5 1,0
YCTOMYMBOCTL K KonebaTtenbHeIM 3aTy- 0,8U0m -+ 12U, 0m 0,2 0,5 1,0
XaroLwWwmumM nomexam

Tabnuuya 15— lNpenensl gononHuteneHol norpewHocTn YCL/33 npu ero BkNioYeHUK B LieMb M3MEpPeHWs aMNekTpu-
YeCcKoW aHepruv

3Ha4veHne BXOQHOro Knacc To4HOCTK KaHanos Toka
TOKa 1 BXOOHOMo
HanpsbkeHus (npu Koadbchumuyment
BRIOLIE BEOMHRA CUMMETPUYHON MOLLIHOCTK 018 0.2 0.55
Harpyake, ecrnu He ’ ' ’
oroBopeHo ocobo)
CpegHwvii TeMnepaTypHbIA koadhuuneHT, %/K
ameHeHne Temne- 1 | 1 0,007 0,01 0,05
MWH “** "Makc
paTypbl OKpyXato-
Lero Bo3ayxa 0,8V, -+-1:2U 4y, 0,5 5
(NpW MHOYKTWMBHON 0,01 0,02 0,05
Harpyske)
Mpenensl 4ONOMHUTENBHOM NOorpewHocTy, + %
MameHeHne vacTo- 1
Tbl £ 2 % OT Hop- s =+ Do
MUpoBaHHoro 3Ha- | 08U, . ...1,2U, ., 0,5 0,05 0.1 0,2
YeHus (NpW MHAYKTUBHOW
Harpyske)
1
OB6paTHeld  nops- 1
OOK  CriedoBaHus MUH 0,5 0,03 0,05 0,1
das 0.8U,00 (Npw MHAYKTUBHON
Harpyske)
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OkoHYaHue mabnuubi 15

3Ha4eHne BXOAHOro Knacc To4MHOCTW KaHarnoB Toka
TOKa U BXOOHOIO
HanpsbkeHus (nNpu KoadhdpumumeHt
CUMMETPUHHON MOLLHOCTM 0.1S 0.25 0,55
Harpyske, ecnu He
OorosopeHo ocobo)

Brnuswowas senn4vHa

Hecummetpua Ha-

1HOM 0,3 0,5 1,0
NpAXeHWA

HOM

BcnomorartensHoe
HanpspkeHue  nu- 1 4
Tanna +15 % or MAR == MEKE 0,03 0,05 0,1
HOPMWPOBAHHOTO 08U iom ---1.2U,
3Ha4YeHna 1

M

apMOHWKM B Liensax Tyiii

0,2 0.4 0,6
TOKa W HanpsxeHus U

HOM

CyGrapmMoHuKn B 1
Lenu nepemMeHHoro HOM 0,3 0.6 1,0
TOKa HOM

[NocTosiHHasA mar-
HUTHasi MHOYKLUA
BHELUHero Npouc-
XOXOeHusa

2,0

MarHuTtHas uH-

OYKLUMWA BHELIHEro
NPoVCXOXOeHWs HOM
0,5mTn

1H0M

PapvovacToTHbIE
3NEKTPOMarH1THeIE 0,5 1,0 2.0
nons

KOH,’J,yKTMBHbIe no-
Mexu, HaBognmMmble
pagno4acToTHbLIMMK
nonamMu

HaHocekyHaHble
MMMYNbCHbIE Mo- HOM 0,5 1,0 2,0
Mexun HOM

-4

YCTOMYUBOCTL K
konebarenbHbIM
3aTyxarLwmnm no-
Mexam

7.16.5 BniuaH1e Ha TOYHOCTb KpaTKOBPEMEeHHLIX Neperpy3oK no BXoAHOMY TOKY

KpaTkoBpeMeHHbIE Neperpyaky No BXOOHOMY TOKY He AoMmkHbl noBpexaaTe YCLW/33. YCLU/33 gomkHo
HOpMarnbHO OYHKLUMOHMPOBATE NPWU BO3BPALLEHUU K CBOUM HayanbHBIM paboyvmMM yCcroBuaM, a M3MeHeHUe no-
rPeLHOCTN He JOMKHO npeBblwats 0,3 %.

WcnbiTaTenbHas Lenb AomkHa 6biTe NpakTuyeckn 6e3biHAYKUMOHHON. McnbiTaHWe Ans MHOroasHblx
CYETYMKOB AOMKHO BblTh NMPOBEAEHO NOOHEPEOHO ANs KaXO0W dhasbl.

7.17 TpeboBaHMA NO HAOEKHOCTHU

7.17.1 YCLW/33 pomkHo BbITE HEBOCCTaAHABNUBAaEMbIM Ha 06bekTe NoTpebuTens, HO PEMOHTUPYEMBIM
M3genuMem HenpepbIBHOMO ANWTENbHOTO NPUMEHEHUSA U OOMKHO cooTBeTCTBORaThL TpebosaHmam FTOCT 27.003.
7.17.2 HapaboTtka Ha oTka3 gomkHa bbiTe He MmeHee 165 000 4 B pabounx ycnoBusax NpUMeHeHns.
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7.17.3 CpepHuia cpok cnyx6bl gormkeH BbiTb HE MeHee 24 neT.
7.17.4 CpegHee Bpems BoccTaHOBMNeHWs pabotocnocobHOCTM AOMKHO BbiTh He Gonee 6 4.

8 TunoBble UCcNbITaHUA

8.1 YcnoBusA UcnbITaHUNA

Mo FOCT 31818.11 ¢ uameHeHnemM obbeKTa UCNbITaHWIA cHeTYMKa Ha YCLLI/33.

Bce ucnbiTaHua M3onauum AoMmKHbI MPOBOAUTLCA HA OAHOM M TOM Xe 3K3eMnnsape.

Ecnu He ykasaHo WHOe; BCce TUMOBbIE UCMbITaHWS AONYCKAaeTCs NPOBOaAUTE NPW TeMNepaType OKpyXato-
wewn cpeabl ot 10 °C go 30 °C.

8.1.1 JononHuTeneHo K TpeboBaHWsaM 1 ycrnoeuam nposegeHuns ncneitadui no FOCT 31818.11 gomxkHbl
BbINOMHATLCS NEPEYUCTIEHHBIE HKE YCNOBUA.

MpoBepKy TOYHOCTU MPOBOAAT NpU COONIOAEHMM CNEeaYOLWNX YCNOBUIA:

- YCLW/33 pomkHo ObITb UCMBITAHO C NMOMHOCTLI0 coBpaHHbIM kKopnycom. YCLU/33, BXxogsllee B cocTaB
KPY, gomkeH ObITb YCTaHOBMEH B ero kopnyc. Bece yactu, Tpebyowme 3a3emneHns, OMKHbI ObiTb 3a3eMNeHbI;

- 4o npoBeaeHus Mobblx ncneitadui uenn YCL/33 gomkHo BbiTe Nog HanpsXkeHUeM B TEYEHNe BpeMe-
HW, OCTATOYHOTO ANA AOCTMXXEHWS TEMMNOBOW CTAabUITLHOCTH;

HononHnTeneHo ansa mHorogasHbix YCL/33:

- MOPSAACK crefoBaHMA a3 AOIKEH COOTBETCTBOBATh MOPAAKY, YKa3aHHOMY Ha CxeMe NOAKIYEeHUN
YCLW/33;

- HaNpPsKeHUs U TOKN OOMKHbI ObiTb NPakTUYeCKM CUMMETPUYHLIMW B COOTBETCTBMM C TpeboBaHMAMM
Tabnuubl 16;

- HOpMarnbHble YCrOBUsS YKasaHbl B Tabnuue 17.

Tabnuua 16 — TpeboeaHUA K CUMMETPMM CUTHANMOB U3MEPEHWS TOKOB WU HaNpPsXKeHWUIA

[lonyckaambie Honyckaemblie
OTKJ'IOHBHIxFI A KaHanos QTRIIOHSHIE A1) A
Curuan U3mMmepeHua HanpsXXeHua U Toka MHOFOdJGSHbIX CYeTHMKOB An KaHanoe Hanpsa»xeHus
TOKa K/1accos TOMHOCTH
005 01102 KnaccoB TOMHOCTK
pERE 2 0,05;0,110.2
CurHansl M3MepeHWa HanpskeHus mexxay haszorn M HewTpansto, a
Takke Mexay nobbiMy AByMA pasamn He OOMKHbl OTNMYaTbCH OT +1%
COOTBETCTBYHLLErO CPEAHEND 3HAYEHUA HA BEMUYUHY
CwurHansl nsMepeHnsa ToKa He J0IPKHbI OTNIMYATLCA OT CPedHero 3Ha- 19
L (s]
4YeHus Gonee Yyem Ha
3HaveHus caopura a3 onsa Kakooro U3 3TUX CUITHaNoB M3MEpEeHUs
TOKOB OT COOTBETCTBYIOLLMX HaMNpsKeHWA mMexay ga3on v HelTpa- e
Nbl0 HE3aBUCUMO OT (Pa30BOro yrna He QOMMKHBI OTMYaTeCa Opyr OT
Opyra bonee yem Ha
8.1.2 Bce ncnbiTaHusa BbINOMHAKT B HOPMAarbHbIX YCNOBUAX, €CMNKM HET MHbIX YKa3aHWNA.
Tabnuuya 17 — HopmarnbHble ycnoBus NPy TUMOBLIX UCMNbITAHUAX
Honyckaemoe Honyckaemoe
OTKNOHEeHWe Ons OTKINOHEHKWE AnsA
BJ'IVIHI’OLLlaH BeluyvnHa HOpME}J’IbHOB 3HadeHune KaHanoeB TOKa KaHanoe HanpsxeHund
KNaccoB TOMHOCTH knaccos TodHocTn 0,05;
0,05;0,1u1 0,2 0,1n0,2
TemnepaTtypa okpyxatowe- | HopmaneHas Temnepatypa wnu, ecnu +10°C
ro Bo3gyxa OHa He ycTaHoBneHa, 20 °C -
HanpsikeHve nutanusa HomuHanbHoe 3HadYeHne HanpsKeHus £19
NUTaHWUS =
YacTtoTa HomunHanbHas yacToTa +0,3 % +0,5%
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OkoHYaHue mabnuubi 17

HWA

[onyckaemoe Honyckaemoe
OTKINoOHeHWe ans OTKNOHEeHWe ansd
BJ’IVIFHOLIJ.BH BenuynHa HODMBJ’II:HDQ 3HaveHue KaHanoB TOKa KaHanoB HanpsXeHud
KNaccoe TOYHOCTU knaccos TodHocTur 0,05;
0,05;0,110,2 0,1n0,2
Mopagok cnepgoeaHna das A B, C
Hecummetpua  Hanpsike- | Bce chasbl nogknoyeHsl OTCyTCTBYET

dopma KpyBOW CuHycouaanbHble HanpsKeHWs U TOKK

KoadduumeHT nckaxeHua meHee +2 %

[locTosAHHaA MarHnTHasa —
MHOYKUWA BHeLWHero npo-
NCXoXxageHns

OTCYTCTBYET

MarHuTtHas WHOYKUMA —_
BHELLUHETO MPONCXOXKAEHWA
NPy HOMKUHANBHOM YacToTe

He Bbonee 150 mTn

HaBOOUMblE pPagMO4acToT-
HbIMKW nonamu, ot 150 kl'y
no 80 MI'y

PapuovacToTHble anekTpo- — MeHee 1 B/m
MarHuTHble nong ot 30 kl'y

no2 My

KoHOyKTuBHbIE NOMEXH, —_ Menee 1 B

8.1.3 Bce Buabl UCnbITaHWA 1 TpeboBaHMA K HUM nepe4yucneHs! B Tabnuue 18.

Tabnuua 18 — lNepeyeHb TUMNOBLIX UCMLITAHWIA

McnbitaHus Pa3genel 1 NyHKTbI
[TpoBepka cTaHOAapPTHLIX 3HaYEHWUIA BXOAHbIX CUIHarNoB 41—44
MexaHu4eckue ucnsiTaHns 5
KnumaTtuyeckue McnbiTaHns 6;9.2
McnbiTanHua Ha B6e3onacHocTb 7.2;7.3;89;813—8.15;9.1
McnbiTaHns Ha aNeKTPOMarHMTHY0 COBMECTUMOCTb 75

I'IpOBepKa BIMMAHWA HAanpAXeHnA NMTaHnAa

7.1,7.6—7.12;8.7—8.11

[MpoBepka BpemeHU ycTaHoBNeHWA paboyero pexuma 7:13; 812
McnblTaHne Ha TOYHOCTb 7.14; 8.2 —8.6
McnbiTaHWA Ha HAOEXKHOCTb 7.15; 8.16

8.2 AcnbiTaHMe Ha TOYHOCTb

8.2.1 O6wwue ceBegeHUA

McnbITaHWAM Ha TOYHOCTL NOABEPraoTCs M3MepUTernbHbIe KaHarbl YCLW/33. TectoBbIe CUrHankLI noga-

HOTCA Ha BXOObl HAanpaXeHWA 1M TOKa B COOTBETCTBUKX C MHOAUBMAYANBHbBIM KNacCoOM TOYHOCTU N3MEePUTENBLHOIO

KaHana.

Ons noaTBeEPXOEeHWA COOTBETCTBUA YKa3aHHOMY KNacCy TOMHOCTU UCTIbITAHWUA NPOBOLAATCA BO BCEM [iMa-
Na3oHe BXOOHOIo CcurHana v gna eCexX BXOOHbIX U3MEPUTENbHbBIX KaHaloB. Ecnn YKa3aHO HeCKOINbLKO Auana-

30HOB A4 OOHOIo U3AMepPUTEerbHONo KaHarna, To UCnblTaHUA Ha TOYHOCTh NPOBOAATCAH U ONA 3TUX AMNana3oHOB.

8.2.2 MeToq UcnbITaHUA HAa TOYHOCTL

MeTo4 ucnbiTaHWin Ha TodHocTs YCLL/33 BknioyaeT gBa atana:
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1) ¢ npuMeHeHneM aHanoroBoro kanubparopa TOKOB, HanMpsiKeHWA WM yrmnoe as3oBOro caoBura ¢ BO3-
MOXKHOCTbIO BHELUHeN cMHXpoHu3aumn no 1PPS curHany mnu npotokony PTP (gonyckaeTcs ncnons3oBaHue
aHanoroeoro kanubparopa 6e3 CMHXPOHW3aL MM BpEMEHW C NpUMeHeHueM 3tanoHHoro YCL/33);

2) c NpMMEHEHWEM aHaNnoroBoro UCTOYHWKa (OUKTUBHOW MOLLHOCTU M 3TANOHHOIO CYeTYMKa 3neKkTpuye-
CKOI 3HEepruu c aHamnoroBblMW BXoZamu (QOMYCKAeTCs MCMOMb30BaTh aHamnoroBeld Kannbpatop anekTpude-
CKOI 3Hepruu) U 3TanoHHOro LMgPOBOro CHETHMKAE.

WMcnbiTaHua Ha npoBepky TodHocTy YCLW/O3 ponycTtiMmel kak no TpexdasHoi, Tak 1 no ogHogasHon
cxeme.

8.2.3 OTan 1 3aknto4yaeTcsa B CIMYEHUN 3HAYEHWIA TOKOB, HAMNPSBKEHWIA U YIMOB ha30Boro caBura, 3aga-
BaeMbIX aHanoroBbIM KannbpaTopoM TOKOB, HANPSXEHWUI U yrnoB 0a30BOro CABUra C BO3MOXHOCTLIO BeLLHEN
cuHxpoHusauuun no 1PPS curHany unu npotokony PTP (gonyckaeTcs Mcnonb3oBaHWe aHanoroeoro kanmwbpa-
Topa 6e3 CMHXPOHW3aUMW BPEMEHW C npuMeHeHuem atanoHHoro YCLU/33), ¢ nokasaHusMu TecTupyemoro
YCLW/33.

ToYHOCTb aHanoroBoro kKanmbpaTopa TOKOB, HaMPsXKeHWIA 1 yrnoB ha3oBoro casura 4omkHbl ObiTh B
3—5 pas BhilLe KMacca TOYHOCTW TeCTUPYEMOTO M3MepUTenbHOro kaHana YCL/33.

To4HOCTEL aHanoroeoro kanvbparopa 6e3 CMHXpoHM3aLUMK BpeMeHn 1 atanoHHoro YCLU nomkHa BbiTe B
COBOKYMHOCTK B 3—5 pa3 Bhille knacca TOMHOCTU TeCTUPYEMOro uamepuTensHoro kaHana YCLW/33.

BbixogHble curHanbl aHanorosoro kanubpaTtopa TOKoB «/», HanpsxeHnin «U» 1 yrnoe cgasoBoro casura
«®» BbibMpaloTcs B guanasoHax, COOTBETCTBYOWMX cneundukayun YCLL/33.

KpuTepuem npuemMkn sIBNAETCH COOTBETCTBME U3MEPUTENbHbLIX KaHaN0B HOPMWPOBaHHbLIM Knaccam To4-
HoCTU (cMm. Tabnuusl 12—15).

Cxembl ucnbiTaHuit TouHocTn YCL/33 ¢ npumeHeHMeM aHanoroBoro kanubpartopa ¢ BO3MOXHOCTLH
BHELUHen cMHXpoHu3auun no 1PPS curHany unuw npotokony PTP n 6e3 BHeLWWHeN CMHXPOHU3aLKMKN OTPaXeHbl
B nNpunoxeHun A Ha pucyHkax A.1 1 A.2 COOTBETCTBEHHO.

8.2.4 O1an 2 3aknio4aeTcd B CPaBHEHWUW MOKasaHWA 3TaNOHHOMO CYETYMKa INMEeKTPUYEeCKOM IHEepPrun c
aHarnoroBbIMW BXOAAMM U 3TANOHHBLIM LUMPOBLIM CHETYUKOM. TecTupyemas anekTpuyeckas aHeprusi nogaert-
Cfl C aHaNMOoroBoro reHepaTtopa (OUKTUBHON MOLLHOCTU Ha BXOAbl 3TanoHHoro cyeTunka n YCLW/33, v ¢ Beixoga
nocregHero Ha LMgpPoBOA CHETUUK.

Knacc TOYHOCTM 3TanOHHOro CYETUMKA 3MEeKTPUYECKON IHEPIMU C aHANOIOBLIMIA BXOAAMW OOMKEH ObITh
B 3—5 pa3 BhllWe Knacca TOYHOCTM TECTUPYEMOro M3MepuTenbHOro kaHana YCL/33, a To4HOCTL 3TanoHHOro
LUpOBOro cHeTHMKA Ha NOPSAOK BhILLE Kacca TOYHOCTU KannubpaTtopa anekTpuYecKoi MOLLHOCTA U AHEPTIK.

McnblTaHMe Ha TOYHOCTb NPOBOAUTCSA B COOTBETCTBUM ¢ TpebosaHnamu MOCT 31811.11.

Kputepuem npuemkn aensetcsa cooteetcTBue YCLI/33 HOpMUpoBaHHOMY Kraccy TOYHOCTU (CM. Ta-
enuuy 12).

CxeMbl ucneitaHms TouHocTy YCLU/33 no ogHodasHon 1 TpexdasHoW apXMTEeKType MOOKMHYEHUS OT-
paxeHbl B npunoxeHun A Ha pucyHkax A.3 n A.4 cOOTBETCTBEHHO.

8.3 MNpoBepka 4YacToTbl cpe3a UNbLTPa BbICOKMX YacToT

XapakTepucTuka cunsTpa BbICOKMX YacToT (Touka -3 ob, ecnun umeeTtcs) onpegensercsa ¢ NOMOLLLH
CHATWA YacTOTHOW xapaktepucTukn YCLL/33.

[nsa BXxogoB Toka, KOTOpbIE He HackIWAaTCs (Hanpumep, WYHTbLI NepeMeHHoro Toka, yCTporcTea ¢ ad-
thekTom Xonna, kaTylwku Porosckoro U Ap.), UCMbITAHWE YACTOTHOW XapaKTepWUCTUKU AOMKHO NPOBOAMTLCS
NPy HOMUHANBHOM TOKE.

WcnbiTaHne He NpMMEHAETCA K BXO4aM TOKa C NOCTOSIHHOW BpeMeHU, npeBblwatwen 10 ¢, 4na KoTopbIxX
TOYHOCTE HopmMmUpyeTca ¢ «DCx» cyHKumel. [na BXoOoB TOKa, KOTOPbIE HACLILAKTCS HA HU3KWX YacToTax,

YPOBEHb UCMbLITATENNbHOIO TOKa IMCFI AO0IKeH ObITb oTperynupoBaH no cboprvlyne

bros S oo 8 Lol

ucn HOM ncn "Hom*

McnbiTaHMe OOMKHO Ha4YMHaTbCA C HOMWMHANbBHOWM 4acTOThl M 3aBeplUaTbCsa NPWU OOCTUXEHUM TOYKK
-3 nb (1 ob). NamepeHusa Huxe 0,1 'y MOryT BbITh TPYAHLI ANA BINOMHEHWS.

PesynbTaThl YacTOTHOWM XapakTepUCTUKM NpUeMneMbl Ha MecTe akcnnyaTtauum YCLL/33.

[ns CHATUA YacTOTHOM XapakTePUCTUKM MOXET BbITb MCNOMNb30BaH W ankTepHaTUMBHLIA MeTod, onpene-
neHus YactoTbl cpesa f, unm Ty, . Npu yCrnoBuK, 4To pesyneTathl Haxoaatces B npegenax = 30 % ot 3assreH-
HOTO 3Ha4YeHus.
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YacToTHOE McnbITaHWE MOXET BbiTb HEMPEPbLIBHLIM UMK MOXET BbIMNOMHATLCA B BUAE NocrefoBaTerb-
HOCTM WwaroB (NpyY MTHOPUPOBAHWK MEPEXOAHbIX MOMEHTOB CTYMeHYaToro oTknvka). B HenpepbIBHOM pexume
TOUYKM MUCMbITaTeNbHOM YacTOThl He JOMKHbI NpeBbiWaTth 1/4 OKTaBbl B CEKYHAY.

Ecnun yactoTHoe ucnbiTaHue OUCKPETHO, TO Ha OKTaBy OO0ITKHO NPUXOAUTLCS HE MeHee YeTbipex TouvekK.

B cootBetcTBUM ¢ TOCT P M3K 61869-6 yacToTa cpesa 4acTOTHOM XapakTepucTUKK SOMKHA BbiTb HUXKe
unu pasHa 1 Nu.

8.4 I'Iposepxa TOYHOCTHU UBMEPEHUA HanpAXeHWA U TOKa Npyu HanNnU4Mm rapMoHUK
U MHTEepPrapmMoHUK

841 [Ona «kaHanoB Toka W HanpsskeHus YCLW/33 npumeHuMm  noanyHKT  7.2.5.2.603
FOCT P M3K 61869-6—2021 co cneaywollein mogudukaume:
Kputepuin oueHkn npueeneH B Tabnuue 1308 [22].

8.5 MpoBepka TOYHOCTU UZMEPEHUA 3NEKTPUHECKON IHEPTUN NPU HANUYUU FrAPMOHUK
u cybrapmMoHuK

8.5.1 NpoBepKa TOYHOCTU NPU HANUYUWN FTAPMOHUK

TecT npoBoguTcsa Ha YCLU/33 B Luenu namepeHus anekTpu4ecKomn aHepruu.

YcnoBusa NpoBEpKMU:

- TOK OCHOBHOW 4acToThl, 3Ha4eHmem 0,5/ .. ;

- HanpsikeHne OCHOBHOMW YacToTbl 3HadYeHuem U,

- KOO (PULNEHT MOLLHOCTWU OCHOBHOM YacToThl 3Ha4YeHueMm 1;

- HanpshkeHe NATON rapMOHWKK 3HaveHneM Ug = 10 % OT HOMUHANbLHOTO HanpsHXeHWs OCHOBHOW Ya-
CTOThI;

- TOK MATON rapMOHUKK 3HaYeHnem /g = 40 % OT HOMMHANBLHOTO TOKA OCHOBHOW YacTOThl;

- KO2dh(OULNEHT MOLLLHOCTN rapMOHWKK cocTaBnsaeT 1.

M pumMmevHyaHmne — Haonm(eva OCHOBHOW W BbICLUNX rapMoHUK HaxodATCA B anae Nnpn nepece4eHnin Nonoxxm-
TENbHOMO HYNEBOro YpoOBHA.

AKTMBHasA MOLWHOCTb MATON rapMoHWKK paBHa
P =0,1U, - 0,4, =0,04P,.

CymmapHas akTMBHasi MOLLHOCTE OCHOBHOM U BLICLLUMX rApMOHUK cocTaenseT 1,04 Py.

Kputepnem npuemkn senseTca cooteetcTBuMe YCLUI/33 HOopMUpoBaHHOW OOMONHUTENBHON MOrpeLuHo-
ctv (cMm. Tabnmuy 14).

8.5.2 NpoBepka TOYHOCTHU NPU HANUYMKN CYGrapMoOHHMK

TecT npoBoguTca Ha YCLU/33 B uenu namepeHus anekTpu4ecKon aHepru.

WcnbiTaHne crnepyeT NpoBoAuTe C MPpUMEHEHWEM reHepaTopa, cnocofHOro reHepuMpoBaTh TOK COOT-
BeTCTBYloLW e popmbl. [lononHWTeNsHasa norpewwHocTs, korga YCLW/33 nogBepraetcs UCNbITAHUSAM TOKOM,
dopma koToporo 1 cxemMbl onpegenedsl B FTOCT 31819.22 Ha pucyHkax A.1, A.2 n A.3, 1 TOKOM HOpMarbHON
(cuHycomnaanbHoi) dopMbl, He OOMKHa NpeBbILLAaThL NPEAEnoB, YkasaHHbIX B Tabnuue 15.

MMpumeyaHune — 3HadeHun, ykasaHHble Ha PUCYHKaX, — Tonbko ang vactotel 50 [u. [na gpyrMx 4actoT atu
3HaYeHUs CNegyeT COOTBETCTBEHHO U3MEHATD.

8.6 UcnbiTaHue Ha NPOBEPKY MAaKCUMalnibHOIro BpeMeHU 3aaepxKu

CooteeTtcTBre YCLLU/33 yacToTHEIM TpeboBaHUAM U OTKMKKY ha3bl, MPOBOAUTCA B pazaene 8.5 HacToa-
Lero ctaHgapTa, Yem NOATBEPKOAETCH YacTb ero TOYHOCTHOM HOPMUPOBAHHOW XapaKTepUCTUKN.

CoOTBEeTCTBME Xe YKasaHHOMY npegeny MakCUManbHOro BpeMeHu 3agepXky JOMmKHO BbiTb NpoBepeHo,
N3MEPEHVWEM BPEMEHWN 3a4EPXKN OTAENbHbIX 3HAa4YeH W BbIGOPOK KagpoB, KOTOpbIe NpeacTaBneHbl Ha LMgpo-
BoM Bbixofe YCLU/33 B HaMxyaLlWmMx yCNOBUSX aKCMyaTaLmu.

MakcumansHoe Bpems 3adepXKn MoXeT BbiTb M3MEpPeHo onpegeneHnemM pasHulbl Mexay MOMEHTOM
CoOoBDLEHNs 0 BpEMEHHOM OTMETKe TOYKKM, 0ToBpakeHHoW Ha Bbixoge YCL/33 n BpemeHeM BbIGOPKK, Npea-
cTaBneHHbIM obnacTeio SmpCnt B npegenax coobuwenua. na 3HauyeHuin BbIBOPOK B COOBLLEHMAX, BKMAOYA-
HOLUX MHOoXecTBO Beibopok (NOASDU>1), namepeHne MakcumanbHOW BPeMEHHOWN 3aJepKu JOMKHO BbiTb
BbIMOJTHEHO OTHOCUTENbLHO NepBoro (camoro ctaporo) SmpCnt atpubyTa.
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OTOT MeToL TpebyeT BHeLWHen CUHXPOHM3aLUN BpeMeHn. MICTOYHMK CUHXPOHM3aLUUM BPEMEHMW, KOTOPbINA
CUHXpoHU3npyeT Tectupyemoe YCLU/33, ncnonb3yeTcs npu M3amepeHMn BpeMEHN BbIXOLHOMO 3HAYEHUA Bbi-
opku B kKagpe. SmpCnt aTpubyT KoOupyeTcs, Kak YacTe opakuum B NpeacTaBNeHHON cekyHae, CreayoLum
obpaszowm:

SampleTime = SmpCnt /S,

roe fS HOMWHanbHOE KOMUYecTBO BbIOOPOK B cekyHay (mpumep — SmpCnt = 0x0000 coomeemcmeyem Ha4vany
ceKyHObI).

8.7 UcnbiTaHUA Ha NOTEPH CUHXPOHU3AUUMU

8.7.1 lNoTepo CUHXPOHW3ALKWX CUrHana NpoBepPST NPU HAUXYALUMX YCIIOBUAX 3KCNnyaTayuu.

YCL/33 nocne noTepu CUHXPOHM3aUWK NockinaeT BhiBOpKKU, NogaepKMBas 3TanoHHoe Bpems, Tpeby-
eMoe ONA 3alaHHOro Kracca TO4YHOCTM M3MEPEHNUS NPKU AeKnapupyeMoi NPOLOIMKUTENbHOCTM Nepuoaa oxu-
JaHusa. B Hayane 3afatoT 3TOT nepuod oXugaHus, npu atom atpubyt SmpSynch B coobueHunsax SV-notoka
OCTaBMNAKT HEU3MEHHBIM, @ SmpCnt aTpubyT B cooblieHnsax SV-noToka OoMKeH NpupacTaTe U Hakpy4YuBaTb-
€A1, KaK ByaTO NPUCYTCTBYET CUTHaN CUHXPOHW3aUnK.

3artem atpnbyT SmpSynch MeHAIT Ha HOMb M NPOBEPAIT COOTBETCTBME TPeboBaHUAM K TOYHOCTM KNnac-
COB M3MepeHus npur cboe 3TanoHHOMO BPEMEHM CUHXPOHU3aL MK,

8.7.2 lNpoBepsaloT NOTEPH CMHXPOHM3aUMU NPU HOPMarbHOM peXxume noTpebneHus aneKkTponuTaHus
Ansa OByx criyvyaer: 6e3 npucyTCcTBUA CUrHana CUHXPOHM3aUUKM U NpU MpekpalleHn TeKyLlero curHana CuH-
XPOHM3aUUKU Nocre COOTBETCTBYHLLEr0 BPEMEHHOMO MHTEpBana Ang OaHHOro Knacca TOYMHOCTW YCTpOWCTBa
conpsikeHus. MNpu aToM, MakcuManbHOe OTKIOHEeHME YacToThl AUCKpeauTaLUni oT HOMKUHAaNa AOMKHO BbiTk He
bonee, 4yem £100 ppm.

8.7.3 Mpwn PTP cnHxpoHu3aunmn npoBepsoT, 4To SmpSynch nepegaetcs mexay rmobansHbIM BpemMeHeM
1, NO KparmHen Mepe, Mexay ABYMS NoKanbHbIMU CUCTEMaMW BpeMeHu. [1poBepbTe, 4TO KOoraa uaeT nepenaqa,
HaCTPOWKK BpeMEHW NPOAOoKaTCA, KaK onpefeneHo B HACTOALWLEM cTaHaapTe.

8.7.4 ina YCLWU/33, nogoepxueatrowmx 1PPS, npoBepseTcs cOOTBETCTBME OKNTTEpa, NOCPEACTBOM Ha-
ontogeHna BeIXo4a B Npefenax HOpMUPOBAHHOMO JOMyCKa.

[Mpy HOMKWHanNbHbLIX 3HAYEHUAX Ha NepBUYHOM Bxofe atpubyta SmpSynch ocTaBnsalOT OTAUYHBIMUK OT
HYNs U NooyepenHo, Ans BXogHoro curHana 1PPS, BbicTaBnAlT 2 MKC «paHO» U 2 MKC «MO30HO».

[MpoBepsAIoT, 4TO C ANUTENBHOCTLID MMNYNbca 5 MKc aTpubyT SmpSynch cooTBeTcTByeT 2. C AnuTENb-
HOCTbtO uMnynbca 1,1 mkc atpubyT SmpSynch cooTBeTCTBYET 1 UMK, ECNW UMEETCH, YCTaHaBNUBAETCS 3HaYe-
HWEe MEeCTHOro BPEMEHU C YHUKAMNbHLIM MOEHTUUKATOPOM.

8.8 UcnbiTaHue Ha npoBepKy TOYHOCTU NPU HaNMU4Ynm MNOCTOAHHOW MarHUTHOWM WHOYKUMUK
BHELWHEero npoucxoxgeHumA

[MocTosHHas MarHUTHas MHOYKUKWSA MOXET BbiTb cO3A4aHa C NOMOLLbLID 3MeKTpoOMarHuTa (CornacHo npu-
noxeHuwo B), No KOTOPOMY MPOXOAMT MOCTOSIHHLIA TOK. 3TO MarHUTHOE MOMe AOIMKHO ObiTh NMPUNOXEHO KO
BCEM OOCTYMHbLIM ANS MPUKOCHOBEHMA noeepxHocTaMm YCLI/33, ycTaHoBNEHHOro B HopMansHoe pabouee
nonoxeHne. 3Ha4YeHWe NPUNOXKEHHOW MAarHUTOABWXYLLEN CUIbI AOMMKHO BbiTe 1000 aMnep-BUTKOB.

Kputepuem npuemku asnaetca cootsetctere YCLU/33 HopMMpoOBaHHON AOMNOMHUTENLHOW MOrpeLLHo-
cTu (cMm. Tabnuuy 14).

8.9 UcnbiTaHKe Ha TOYHOCTL NMpU KpaTKOBpeMeHHbIX neperpy3kax no BEXogHOMY TOKY

YCLW/33 HenocpencTBeHHOro BKNHYeHWA OJOIKHO BblAEPXKUBATE MMMYIbC TOKA, MUKOBOE 3Ha4YeHWE KO-

Toporo 50/, C AOMYCTUMbIM OTKNoHeHneM oT 0 % Ao muHyc 10 % (Ho He Gonee 7000 A) 1 KOTOpLINA COXpa-
HAET 3Ha4yeHune 25/, . Npu AONycTUMOM OTKnoHeHun ot 0 % go muHyc 10 % (Ho He Gonee 3500 A) B TeyeHne
1 MC. /15 — 3TO CpeAHeKBaapaTN4eckoe 3Ha4yeHne MakCMMarnbHOro Toka.

YCLW/33, npegHasHavyeHHOe ANS BKIOYEHWA Yepes3 N3MepUTenbHbld TpaHcdopMaTop ToKa OOMMKHO
BhiAepxuBaTh B TedeHue 0,5 ¢ Tok, npeBbiwatowmn B 20 pas / npwv QonNycTUMMoOM oTknoHeHun ot 0 % o
MuHyc 10 %.

WmMmnynbc Toka MoxeT ObiTb MoNyYeH, HanpyMep, NyTeM paspsga KoHOeHcatopa unu TUMPUCTOPHOro
ynpaBneHusa cetblo NUTaHUA.

YCLW/33 cuntaeTcs BbiAEpKaBLIMM UCMbITAHWE, €CNKW BbINONHAKTCA TpeboBaHusa 8.9.

Makc
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8.10 UcnbiTaHWe Ha BNUAHUE KPpaTKOBpPpeMeHHOro nponagaHnAa HanpAXeHWA nUuTaHnA

MNpoBepKy BNMAHWA KpaTKOBPEMEHHbIX MPepbIBAHWIA HaNpsHKeHA NPOBOAWUTL B HOPMarbHbBIX YCIOBUAX
npumeHeHuna. YCLU/33 nogkniovaeTca k ceTu vyeped uctodyHuk becnepebonHoro nutanus (UPS). CteneHb
KeCTKOCTW — MnpepbiBaHNe HanpsXXeHUs ANUTeNbHOCTbIO 5 ¢, KpuTepuii npuemin C.

BkntounTe YCLW/33. Yepes MUHYTY Ha 5 C BLIKMIOYKWTL NMTAHWE WM BKIOYMTbL CHOBA. BbinonHWTL onepa-
LMK He MeHee Tpex pas3 C nepepbiBoM B 1 MUH.

YCLW/33 cunTaeTtcs BbigepKaBLUMM UCTbITAHWE, ECNY BhINOMHAIOTCA TpeboBaHWs Mo TOHHOCTU 1 coxpa-
HEHO (PYHKLUWOHMPOBaHWE B TEHEHWEe BCEro Nepyuoga UcnbiTaHus.

8.11 UcnbiTaHue Ha yCTOﬁHMBOCTb K nynbcaymnamM HanpsAaxeHnAa B UCTOYHUKE NUTaHUA
NOCTOAHHOIO TOKa

McnbiTaHue OOMmKHbI NPOBOAUTLCA NPWM YacToTe Nynbcaunn ABYKPATHOW YCTAHOBNEHHOW YacToTe 3nek-
Tpuyeckol cuctemsl (Hanpumep, 100/120 Mu) M NpUMeHAETCH K KNeMMam UCTOMHWKA NUTaHWs MOCTOSIHHOTO
ToKa. [pofomKMTENEHOCTL TECTA COCTaBMSET 1 MUH.

Hanps:keHne nynbcauuu paccHMThIBAETCA OT HOMWHANbHOTO 3HAYEeHWA HanpskeHusa ana bnoka nuta-
Hug YCLL/33. Ecnm YCLU/33 nmeeT guanasoH HanpsekeHUs NUTaHus, TO Npoueaypa UCnbiTaHus AoJBKHa Npu-
MEHATbLCA KaK AN1A Camoro HU3KOro, Tak M Camoro BbICOKOro 3HaYeHus1, 3afBEHHOIO B iMana3oHe HarpsiKeHus
NUTaHUA.

Mpumep — fuana3oH HanpsikeHus numaHusi om 100 B do 200 B * 20%. To20a Hanps»keHus, om Komo-
pbix 6ydem paccyumsigeambCsl UCTbIMmamerbHoOe HanpskeHue nynbcayuu, 0omkHo 6bims 80 B u 240 B
coomeemcmeeHHo.

YCLW/33 cuntaeTcs BblAepxaBLWMM UCNbITaHWeE, eCnK BeINoNHAKTCA TpeboBaHua 8.11.

8.12 UcnbiTaHMe Ha NpoBepPKY NOTPEbNAEeMOn MOLHOCTH

OnpepeneHne mowHocTH, notpebnaemon YCLU/33 npoBogAT B HOpMaribHbIX YCIOBUAX MPUMEHEHMUS
MeTO4OM BaTTMeTpa NpW HOMUHAMBHLIX 3HAYEHUSIX HANPSXKeHUs 1 YacToThl.

8.13 UcnbiTaHMe NNaBHbLIM U3MEeHEeHWeM HanpsaXeHUsA NUTaHnsA

8.13.1 Obwue TpeboBaHuA

[MoBbILEHWE U MOHWKEeHWE HaMPsKEHUA NUTaHUA Ha4YMHaT OT HOMUWUHAMNLHOTO 3Ha4YeHUs HanpsKeHUs
NUTaHWA.

8.13.2 UcnbiTaHue B pabo4vyeM gManasoHe HanNpsXKeHUW NUTaHUA

MpoBepKy PYHKUMOHNPOBaHWSA B paboyemM AgvanazoHe HanpshKeHuin MPOBOAMTL C MOMOLLbH aBTOTPaHC-
chopmartopa.

[MogHATE HanpskeHve NUTaHWA 40 MaKCMManbHOro NacnopTHOro 3Ha4yeHns K Yepes 1 4 NpoBepuTh No-
Ka3aHWsi TOYHOCTH.

CHM3UTb HanpsXeHne NMUTaHWA 00 MWHUMMAarbHOTO NMacnopTHOrO 3Ha4YeHWsa u Yepe3 1 yac NpoBepuTh
nokasaHusl TO4HOCTH.

YCLW/33 cuntaeTcs BelAepKaBLUUM UCTBITAHWE, ECNK BLINOMHSATCA TpeboBaHWA Mo TOYHOCTY U coXpa-
HeHo PYHKUNOHMPOBaAHWE B TEYEHWE BCEro Nepuofa UcnbITaHus.

8.13.3 UcnbiTaHWe BHe paboyero guana3oHa HaNpPAXeHWW NUTaHUA

Ecnv YCW/33 wvmeeT gvana3oH HOMWHAIbHBIX 3HAYEHWA HaNpsXeHWsd, TO npouefypa WMCnbiTaHus
OOIMKHa NPUMEHSATBCA Kak ONA CaMOro HU3KOro, Tak M CamMoro BbICOKOMO HaMpseHWs, 3asBNEHHOro B 3TOM
AuanasoHe HanpsKeHWn ¢ y4eToM YKa3aHHoro Jonycka.

Mpumep — YCLI/33 ¢ HOMUHanbHbLIM Juana3oHOM HanpsxkeHus1 numaxuss om 100 B do 200 B * 20% GomkHO
6bimb ucnsimaHo npu 80 B u 240 B.

YCL/33 cuuTtaeTcs BblOepXaBLWKMM UCTMbITAHWE, eCIU BINOMNHAKTCA TpeboBaHMs No TOYHOCTU U CoXpa-
HEHO PYHKLWOHMPOBAHWE B TEYEHME BCErO NepMoLa UCMbITaHWS.

8.14 UcnbiTaHne ANUTEeNbHbLIM OTKNHO4YeHWEeM HanpAXeHWAa NnUuTaHuAa

WMcnblTaHWe HauyuMHaeTCsl NPYM MAKCUMAanbHOM HaMPsKeHWU MUTaHWUA, KOTOpoe NMWUHENHO YMeHbLIaeTcs
[0 Hyns B TedeHue 60-cekyHOHOro uHTepBana BpeMeHun. YCLU/33 ocTaeTcsi 06eCcTOYEHHEIM B TeUeHue 5 MuH,
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C nocnegywLwuM NMHENHbIM NNaBHbIM YBENUHEHWEM HANpPsHKEHWS CTOYHMKA MUTAHUA B UCXOQHYHO TOYKY B
TeveHue 60 c.

YCLW/33 cunTaeTcs BbloepXKaBLlMM UCNbITaHWE, €ClM B KOHLE MUCNbITaHUA BbINONHATCA TpeboBaHus
Mo TOMHOCTU U COXpaHeHo (PYHKLIMOHMPOBAHWE BO BCEX PEXMMax paboThl.

8.15 NpoBepKka BpeMeHU ycTaHOBNEHUA paboyero pexuma

MpoBepKy BpeMeHW ycTaHoBneHus pabodero pexuma YCLU/33 npoBoanTk cekyHAOMEpPOM B HOpMarib-
HbIX YCMOBWSAX NPUMEHEHHUSI.

OOHOBPEMEHHO BKNKUYUTL NuTaHue YCLU/33 u cekyHoomep. B MOMeHT 3aropaHusl ceBeTogmona, ceuae-
TenbCTBYHLLETo 0 roOTOBHOCTW Npubopa K paboTe, CEKYHAOMED BbIKMKYNTL. MaMepeHns NpoBoANTL HE MeHee
Tpex pas.

YCLW/33 cuutaeTcs BbigepKaBLLMM UCMbITAHKWE, eClK BpeMs YCTaHOoBNeHus pabovero pexmmMa Bo BCex
crny4asix He npesbiwaeT 5 c.

8.16 MNpoBepka conpoTUBMNEHUA UIONALNU

lMpoBepKy CONPOTUBNEHUA M3ONALUK NPOBOAST B HOPMAIbHbLIX YCMNOBUAX NPUMEHEHWUS METAOMMETPOM
C HOMUHanbHLIM HarnpsixeHuem 500 B.

M3mepuTb cCONpOTMBNEHUE M30MNALUN MeXOy ObLLel LUIMHOW BbIXOAHbLIX HANPSXEeHUn UCTOYHMKA nuTa-
Hus YCLLU/33 1 n3onMpoBaHHbIMKW N0 MOCTOAHHOMY TOKY 3M1EKTPUYECKMMI LenaMu (BXOAHLIMW M BbIXOOAHBIMK)
3NEeKTPOHHbLIX MOgynew npu Temneparype Bozayxa nmoc (20 +2) °C 1 oTHOCUTENbHON BraXkHoCTU He bonee
80 %.

MpoBepka conpoTueneHus nzonguun YCL/33 B ycrnoBuAX NOBLILLEHHOW/MOHWXEHHOW TeMnepaTypbl 1
BMa)HOCTU NPOBOAAT NPY TUMOBbLIX UCMbITAHUAX BO3AENCTBUEM TEMMNEPaTypbl U BNaXKHOCTH.

YCLU/33 cumTalT BbigepKaBLUMM WMCMNbITAHUSA, €CIM COMPOTUBMEHWE M30NALWU COCTABNAET HE MEHee
20 MOM B HOpMarnbHbIX YCNOBWUAX MPUMEHEHNS.

8.17 UcnbiTaHue 3]19KTpVI'-IECKOﬁ NMPOYHOCTU N3oNAUUK HanpsAXeHUueMm nepemMeHHOro Toka

MognyHkT 7.3.601 n3 FOCT P M3K 61869-6—2021 3ameHsieTcs cnegyoLwum:

[na npvemo-cOaTouvHbIX UCMBITAHUIA MCMOMb3YeTCsA Ta e cxema UCMbITaHWW, Y4To M ANA TUMOBLIX WC-
neiTaHuiA (cM. 8.1.3). MNpogomKUTENbHOCTL UCMbITAHWS MOXET COCTaBnATb NMbo 1 MuH, kak onucaHo B 8.1.3,
nunbo 1 ¢ HanpshkeHvem B 1,1 pasa bonblue yKa3aHHOro YPOBHA MCMbITATENbHOIO HanpsiXeHus, onpegenex-
Horo B 7.3.3.

MNMpoBepKy conpoTMBNEHWS U30MALMK MPOBOLAT B HOPMAaIbHbIX YCNOBWAX NPYMEHEHUS C MOMOLLLI Me-
raoMmMmeTpa nepemMeHHoro Toka ¢ ananasoHom 0...1500 B.

1,5 kB B TevyeHne 1 MUH NpUKNagbiBaeTca Mexay NPOBOACOM CETEBOr0 NUTaHUs 1 o0Llel WWHOW BbiXoA-
HbIX HanpPsHKeHNn MCToYHMKa nuTanua YCLL/33;

500 B B Te4yeHue 1 MWH NpMKNagbIBAETCA MEXAY COeAMHEHHBIMKU Mexdy COBON ranbBaHUYECcKU 130nu-
pPOBaHHbLIMUW MO MOCTOSHHOMY TOKY 3MEKTPUHECKMMU LIensaMK (BXOOHBIMM M BbIXOOHLIMW) 3NEKTPOHHbBIX MOAY-
nein 1 obLLEN LWWNHOM BbIXOAHbBIX HAMPSKEHUA UCTOYHMKA nuTaHuna YCLL/33.

YCLU/33 cumTaetca BblgepKaBLUMM UCMbITAHWE, ECNU 33 BPEMS UCMbITaHMA He Habnogaetca npobos
N30MALMA.

8.18 MNpoBepka TemnepaTypbl BHYTPWU U3Oenus

8.18.1 Npoeepka TemnepaTtypbl BHyTpK Y CLL/33 gomxHa ocyLLeCTBNAETCA C NOMOLLbIK TepMOnapbl Unu
apyrux CW yepes 1 4 nocne ero BknoyeHus. NpoBepky NpoBoauTe B HOpMarbHbIX YCMOBUAX aKCANyaTauum.

8.18.2 YCLU/33 cuvTaeTcs BhiAEepKaBLUMM UCMbITAHWE, ECMW Pa3HOCTb MeXAy TeMnepaTypoi BHYTPU
ero kopnyca u TeMnepaTypoi Hapy»Horo Bo3gyxa coctaBnseTt He Gonee 20° C.

8.19 UcnbiTaHMe Ha HaAeXHOCTb

8.19.1 McnbiTaHna Ha HAOEXHOCTb CepUAHO Beinyckaembix YCLU/33 npoBogaTca npy TUNOBLIX (Mpwy no-
CTaHOBKe Ha NPOW3BOACTBO) M NEPUOANYECKUX UCMbITAHMAX HA KOHTPOMbHOW NapTur NprbopoB.

8.19.2 JaHHble ncnbliTaHWid Ha 6e30TKasHOCTb PUKCHUPYIOTCA B XKypHasne MchnbiTaHwuii. Pe3ynbraTtbl KOH-
TPONbHbLIX UCMbITAHUA Ha BE30TKA3HOCTL 0DOPMIIATCS NPOTOKOMOM, ae NPUBOOATCA:

- BbIBOAbI O COOTBETCTBUM MNK HecooTeeTcTBUK YCLU/33 TpeboBaHWsaM HALEXHOCTU WU 3HAYEeHWsA A40-
CTUrHYTbIX NOKasaTenewn;
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- aHarnu3 Npu4YvH O0TKa30B W NPUHATbIE MEPbI MO UX YCTPaHEHWIo;

- pekomeHgaumm no gopabotke YCLU/33 ¢ uenbio NoBbILLEHUS YPOBHA HAOEXHOCTH.

8.19.3 YCLU/33, npoluegline KOHTPOmNbHbIE UCMBITAHWS HA Be30TKa3HOCTL, XPaHATCA Y M3TOTOBUTENS C
yKa3zaHWeM B nacnopTe HapaboTku Npu UCMNbITAHUAX.

8.19.4 MokasaTernb cpoka cnyxbbl T, NOATEEPXKOAETCA Ha COOTBETCTBME Ha 3Tane paspaboTku pac-
YEeTHbIM METOAOM W B AanbHerWweM npu aKkcnnyaTaunm KoHTponsHoi naptum YCL/33 no cneunanbHo pas-
paboTaHHOI NporpammMe, cornacoBaHHol ¢ 3akasdmkom. Yucno YCLU/33, ncnonbayemMbix Ans KOHTPOMaA ycTa-
HOBMEHHOTO CpoKa Cny0bl, AOMKHO ObITb HE MEHEE NATK.

8.19.5 lNokazaTenb PeMOHTOMPUrOAHOCTU W3denua T, NMOATBEPXKAAeTCA Ha COOTBETCTBME KOHTPOMb-
HbIMW UCMNBITAHUSIMA HA PEMOHTOMNPUIOAHOCTE OMbITHLIX 00pa3LoB U B JanbHeillem, NpoBepsieTcs B Cny-
yae MOAEpPHU3aLMKM U3OEenus, NPUBOAALLER K W3MEHEHWIO MoKasaTens pPeMOHTOMPUIrOAHOCTU, KOHTPOMbHbI-
MW WCMbITAHUAMMW Ha PEMOHTOMNPUIOAHOCTL MO CrneuManbHO paspaboTaHHOW nporpaMme, YTBEPKOEHHOW B
yCTaHOBNeHHoM nopsake. [naH KOHTPOMbHbLIX UCMNbITAHWUA HAa PEMOHTOMPUIOAHOCTL aHanormyeH nnaxy, rge
3ameHsaeTcs T, 1 TI3 Ha Tg, ¥ TBB- Tg, TBB — NPWEMOYHBIA N BPaKOBOYHBIA YPOBHWM CPELHEro BpeMeHW BOC-
CTaHOBMEHWSA COOTBETCTBEHHO. PelleHne o cooTBeTCTBUM TpeBoBaHUAM NPUHUMAIOT Npu ycnoeum ty <t . .

8.19.6 Otkazom YCLU/33 cnepyeT cuntatb €ro HECOOTBETCTBME OOHOMY WUIMM COBOKYMHOCTW OCHOBHbIX
MeTPONOorMd4ecknx nNapaMmeTpoRB, a TakKe npekpalleHne dyHKLMOHUPOBaHWUS X0Ts Bbl OQHOTO M3 BXOOSLMX B
HEero yCcTpoOWCTB.

8.19.7 MpoBepka cooTBeTcTBUA YCLU/33 TpeboBaHnaM No HAAEKHOCTU NMPW UCMNbITAHUAX OMbITHLIX 00-
pasL0oB OMKHa OCYLLEeCTBNSTLCA PacHeTHO-3KCNepuMeHTanbHeIM nyTem B cootBeTcTeum ¢ FTOCT 27.301.

8.19.8 [1na koHTponbHbIX ucneiTaHun YCLU/33 Ha HagexHOCTb YCTaHaBnNMBAKT CriefyLLne nokasaTe-
NN HAOEXHOCTH:

- bezoTkasHoCTL (CpedHss HapaboTka 4o 0TKasa Tcp);

- AONroBeYHOCTL (CpeaHuin Cpok cnyxbel T, );

- PEMOHTONPUIrOAHOCTL (CpeaHee BpeMa BoccTaHoBneHna Tp).

8.19.9 MpuHsTne peweHus o cooteetcTBUM YCLU/O3 3agaHHbIM TpeboBaHUAM HaOeXHOCTU OCYy-
LWecTBNAKT MO ABYM YPOBHSM — MPUEMOYHOMY 1 BpakoBo4YHOMY. PelleHue 0 HECOOTBETCTBUM HaLEX-
HocT YCLU/33 npuHMMaOT nNpy Hanmyum xotsa Obl 0QHOMO OTPMUATENbBHOro pelleHusa no nokasaTensam
HageHOoCTH.

8.19.10 KoHTponbHble ucnbiTanua YCLU/33 Ha 6e30TKka3HOCTL NPOBOAAT MO NporpamMmMe UCNbITaHWR Ha
Ha4eXHOCTb, COrNacoBaHHON Mexay 3aka3ynkoM (pa3paboT4yMKoM) U M3rOTOBUTENEM W YTBEPXKOEHHON B yCcTa-
HOBIMEHHOM NOpsigKe.

8.19.11 KoHTpontHbie ucneitanus YCLLU/33 Ha 6e30TkasHOCTL NPOBOAAT:

- Ha CYETUYMKAX, NPOLUeALINX MPUEMO-CAATOYHbIE UCMLITAHUS,

- OOWH pa3 Npyu CEPUAHOM NPOU3BOACTBE B NEPBLIN Mo BbIMYCKa;

- nocrne mogepHusauum YCLL/33, snusiowein Ha nx 6e30TKaszHoCTb.

8.19.12 KomnnektoBaHme YCLU/33 B BLIGOPKY AN NpoBegeHUss KOHTPOSbHBIX UCTIBITAHUA Ha Hagex-
HOCTb NMPOBOAAT METOAOM criyHanHbix Yncen no FOCT P 50779.12 u3 yucna nsgenuid, NpuHaTLIX 3a 6a3oByto
MOANMUKALMUIO 1 MPOLLEALWNX NPUEMO-CAATOUYHbIE UCMbITAHUSA.

8.19.13 KonuyecTBeHHbIe 3HA4YeHUs NokasaTtenei HagexHocTu Beibupatot no MOCT 27.003.

McxogHble gaHHble Ans nnaHa UenelTaHui Ha HagexHocTb YCLI/33 npu ogHocTyneH4yatoM MeTone
KOHTPONSA C OrpaHUYeHHON NPOOOMKUTENEHOCTLH UCMbITAHUA D83 3aMeHbl M BOCCTAHOBMNEHUS:

cpenHaAa HapaboTka 40 oTKasa TCp .................................................... 70000 v
npegnonaraemblii  3akoH pacnpefeneHua HapaboToK — 3KCMOHeHUWanbHbIA;
o) Tt kT o) o)=Y =Y - P PP 0,1;
o1 o1 G (o) HoT= 10T i =T 1 [ F P 0,1;
NpMEMoYHOe 3HaveHne cpegHein HapaboTku 4o otkasa T, ................... 10000 v;
OpakoBo4YHOE 3HaYeHMe cpeaHein HapaboTkK OO oTKasa Tﬁ ...................... 2000 v;
NpUeMoYHoe (MPEeAenbHOE) YMCIIO OTKAZ0B C..vvvviiiiiiiiiieiee i 3
00beM BbLIOOPKM (KOMMYECTBO) 0OPA3LOB N.i.iiiiiiiiiiiie e et 11;
npedensbHas CymmapHasi HapaboTKa, b «ooooovireieiii 5600 u;
MPOACIKNUTENBHOCTE MCTIBITAHUMA, . oo 600 u.
8.19.14 KoHTponbHbIE UCMbITAHUSA Ha HAAEXHOCTb MPOBOAUTL B CMEAYHOLNX PEXMMAX 1 YCNOBUSX:
TeMnepaTtypa BO34YXa B ANAMA30HE..........oviieiiianeiieaaananaanennns ot 0 go + 50 °C;
OTHOCUTENbHAas BNaXXHOCTb BO3AYXa B ANANA30HE.......ccovvviieiienne, (30 — 90) %;
HanpsikeHWe NMUTaKLWENn CETU B OMANA30HE......ccoveiiiiiciieeennn. (0,85 — 1,1)UH0M;
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4acToTa MUTAIOLLEN CETU B AMAMAB0HE. .. ..viiiie ittt iieeeinnians (50 £2,5) ly;

n3MepsemMoe Hanps»KeHne NOCTOAHHOrO Toka B AManasoHe......... (0,01 — 1,00V ax-

8.19.15 NepnogUUYHOCTL U3MEHEHMWS BNUAOLMX (haKTOPOB B AuanaszoHe pabounx yCroBuil NpUuMeHeHUs!
M OTKNOHEHUS MHPOPMATUBHbIX XapakTepUCTUK BXOAHOMO CUrHana ot HOMWHanbHbIX 3Ha4eHW ycTaHaBnvBea-
loTCA B NporpammMe UCnblTaHWA Ha HAOeXHOCThb.

KoHTponupyemsiMy napamMeTpami Npu UCNbITaHNAX Ha HAOeXKHOCTb ABMNAITCA:

- COOTBETCTBME 3aJaHHbIX 3HAYEHWIA KNacCcoB TOYHOCTH;

- (OYHKUMOHNPOBaHME NOPTOB CBA3M.

VcnbiTaHua npekpallatoT, Kak ToNnbKo ByaeT JOCTUTHYTO OOHO U3 CredyoWnX YCIOBUIA:

- YMCNo OTKa30B paBHO NpedenbHOMY YUCAYy OTKA30B;

- NPOJOIKUTENBHOCTL  MCMBITAHWW  OOCTUMMAa 3HaJYeHWs MpefenbHOW CyMMapHOW HapaboTku
tnax = 9600 u.

8.19.16 B xoae ncnbiTaHnin onpeaensnT cymMmapHyio HapaboTky fs:

z
ty =(N-Z)-f, + 204,
i=

roe t,— HapaboTka /-ro 13 konu4ecTea Z 0TKa30B LUPOBbIX CHETHMKOB, OTCHUTaHHAs OT Havana UcnbiTaHui.
Ecnu nepebiM gocturaetcs npedenbHoe Y1cno otkasos C npu fs <t .., NPUHUMAETCA pelleHne O Heco-
OTBETCTBUM TPeDOBaHWSIM HAAEXHOCTU.
Ecnu nepebiM gocturaertcs ts =1t
noxkasartento HagexHoCTH.

max npu 2% C, NprHMMaeTCcAa pelleHue 0 COOTBETCTBUN TDE6OBaHMﬂM

8.20 NMepmnoguyeckue UCnbITaHUA

8.20.1 lMNepuogunyeckne UcnbiTaHKMa npoBogaaT Ha YCL/33, npowenwnx npueMo-coatodHble UcnbiTa-
HUA, B Lenax nepuogudeckoro KOHTPOna Ux kadecTBa, KOHTpons cTabunNbHOCTM TeXHOMOrM4eckoro npouecca,
a Takke NOATBEPXKAEHWUS BO3MOXKHOCTW NpoforpkaTk uarotoeneHue YCL/33 no geicTeyrolen oKyMeHTa-
LUKM 1 UX MPUEMKY.

8.20.2 MNepuoanyeckme UCnbITaHUA NPOBOAAT B 06beme TUMOBbIX UCMbITAHWIA. Ha nepnognyeckne Ucnbl-
TaHWA SOMKHO ObiTh NpeacTaBneHo, kak MuHumym, ea YCLU/3D ¢ nonHeiM HaBopoM SrMekTPOHHbIX Moaynen,
B3ATLIX CO CKNaga no crny4anHoi Belbopke.

M puMmedaHue — Ecnn no pesynbratamMm nepmnognyecknx WCMbITAHWIA BbIABMEHbI ,D,E.‘CDEKTI:I, TO Npon3BOACTBO
npoaykumn npuoctaHaBnMeaeTCcA U NpOBOOAUTCA aHanma ,D.erEKTOB n pa3p868TblBaIOTCF| MePOoNpPUATUA KOHTPOINA Had Tex-
HONoru4ecknmM npoueccom 40 BOCCTaHOBNEHUA Tpe6yew|b|x XapakKTepuUCcTUK.

8.21 NpuemMo-coaToYHLIe UCNILITAHUA

8.21.1 MNMpuemo-cgaTo4HbIM UCNbITAaHKMAM noaeepratotea YCLW/33, npowealwmne NonHbln TeXHonornye-
CKWUIA UMKN COOPKM U NPOBEPKKU W Npolleflle TEXHONOrM4YeCckuil NPoroH B TedeHne 30 MUH.

8.21.2 MNMpuemo-coaTouHble UCTBITaHWUA AOMKHbI MPOBOAUTECA METOAOM CMNMOLIHOMO0 KOHTPONS.

Ha YCLW/33, npuHaTble No pesynsTataMm Mpuemo-cAaTouvHbIX MCMLITaHWA, 0OpMAATCA NPOTOKOMbI
NPMEMO-COATOYHbIX UCMbITAHWA NO YCTAHOBNEHHOW dOpMe, a B NacrnopTe Ha u3genue JaeTcs 3akrioYeHne,
CBUAETENbLCTBYOLLEE O NPUEeMKE.

Mpumeuvanne — YCLW/33, He npowegwine nNpMemMo-coaToqHbIX UCMbITAHWIA, BO3BPALLAKT ANS YCTPaHeHWs
HeucnpaBHocTen Nbo Ana Koppekuuy HacTpolky. Nocne ycTpaHeHnsa HeMCNpPaBHOCTEN (MNK KOPPEKLW HACTPOMKKA) 13-
genve OMKHO BTOPUYHO NOABEPraThCa MPUEMO-CAATOYHLIM UCMbITaHUSAM B NonHom obbeme. ECnv M nocre aToro CHeTYMK
He NPOXOAWNT UCMbITaHWA, TO OH BpakyeTcs.

8.21.3 Obvemu nopsaaoK npuemMo-caaTtoyHbIX MCNBITAHWUIA YCTaHaBrnmBaeTCcda nponssoauTenem U JOIMxKeH
ObITb He MeHee B 0bbem METOOAUKN NOBEPKK.
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9 NononHutenbHbIe TpeboBaHUA

9.1 TpeboBaHuA no 6e3onacHOCTH

9.1.1 O6wme TpebGoBaHuA

YCLW/33 moxeT ObiTb BezonacHeIM TONMLKO B TOM Cryvae, €criv OHO YCTAHOBIMEHO B COOTBETCTBMM C
COOTBETCTBYHOLLMMK NpaBunamM1 YCTaHOBKW, a Takke UCNonb3yeTcs 1 obcnyknBaeTca B COOTBETCTBUWU C UH-
CTPYKUMSMWU U3TOTOBWUTENS, YYUTbIBAKLLEN cnedyrlne acnekTsl BesonacHocTu:

- ANeKTpU4ecKune;

- MeXaHu4eckue;

- TENnoBbIE.

YCLW/33 gomkHO aKkcnnyaTMpoBaThes M 06CNyKMBaATbCH TOMNBKO YMOMHOMOYEHHBIMU uuamu. Tam, rae
3TO BO3MOXHO, OCTYN AOMKeH ObiTh NpefocTaBneH TOMNbKO OMS TaKKUX YNOMHOMOYEHHbIX UL

loe umeeTcs HeorpaHudeHHbld goctyn K YCLW/33 moryT notpeboBaTtbca OONONHUTENbHbIE CpeacTBa
obecnevyeHns GesonacHOCTMW.

Mo obwum TpeboBaHuam 6GesonacHocTk YCLUI/33 [omkHbI COOTBETCTBOBATL TpeboBaHMAM
FOCT IEC 60255-27, TOCT 22261 n MOCT 12.2.003. JononH1TenbHO TexHu4eckne TpebosaHusa kK YCLLU/33 B
yacTu BezonacHOCTV OOMKHLI COOTBETCTBOBATL knaccy 3awuTel Il no FTOCT P M3K 60950.

9.1.2 CTeneHb 3aWmnTbl NepcoHana 1 notpebuTens oT CONPMKOCHOBEHWS C HaxogsaWwMMUcs nog Hanps-
XEHMEM YACTAMM, a TaKKe CTeneHb 3allMTbl OT NonagaHnsa BHYTPb TBEPAbIX NMOCTOPOHHWUX TeN, NbINU U BOAbI
no MOCT P M3K 60950 gorkHa 6biTh ana YCLU/33 He Hwxke IP40.

9.1.3 KoHcTpykuus yanos, Bxoaswmx B YCLUI/33, He gomkHa JonyckaTs Ype3mMepHOoro neperpesa u Boc-
nnameHeHus B paboyem COCTOSAHUU B COOTBETCTBUM ¢ TpebosaHuamu FOCT 12.1.004 u TOCT 27483.

9.1.4 ConpoTUBNEHWE U30MNALUK Mexdy 0OLield LUMHON BBIXOAHBLIX HaMpsKeHWA UCTOYHMKA NMUTaHUS
YCL/33 1 m3onupoBaHHbIMKM MO MOCTOAHHOMY TOKY 3MEKTPUYECKMMMW LUensmu (BXOOHbIMWA W BbIXOOHBIMW)
3NEeKTPOHHbIX Mogynew B cooTBeTcTBMM ¢ TpeboBaHuamu FTOCT P M3K 60950 gomkHo BbITb HE MEHEE:

- 20 MOm B HOpMarbHbIX YCNOBUAX NPUMEHEHWS;

- 5 MOwm npu Temnepatype 550 °C n BnaxHocTu He bonee 80 %;

- 1 MOm npu Temnepatype 300 °C n BnaxHocTtu 95 %.

9.1.5 YCLU/33 pomxHbl BblOepXUBaTb UCMbITaTensHoe HanpsxeHue 1,5 kB (cpenHekBagpaTudeckoe
3Ha4yeHue) cuHyconaansHon oopmbl YactoTorn 50 'y, NpunoxeHHoe Mexay NPoBO4OM CETEBOro NUTaHUA U
06LeN WMHOW BbIXO4HBLIX HAaNpsKeHWA uctodHuka nutanusa YCLU/33, npu TemnepaType OKpyXawLLero Bos-
ayxa (20 £ 5) °C n oTHocuTensHoW BnaxHocTn go 80 % B TeveHne 1 MuH.

9.1.6 YCLU/O3D pomkHblI BbiOEpKMBaThL UcCMbITaTenbHoe HarnpsikeHue 500 B (cpenHekBagpaTudeckoe
3HayeHue) cuHycouaansHoi dopmbl Yactoton 50 Iy, NpUNoXeHHoe MexOy COeAMHEHHbIMW Mexay coboi
ranbBaHUYEeCKU U30ITMPOBAHHLIMK MO NOCTOAHHOMY TOKY 3NMEKTPUYEeCKUMU LensamMn (BXOOHBIMU U BLIXOOHBLIMM)
3MNEeKTPOHHbIX MOoAynen 1 obLLEer LWWMHOW NpK TemnepaType okpyxatwllero Bo3gyxa (20 £ 5) °C n oTHocuTenb-
HoW Bna)xHocTy Ao 80 % B TeyeHne 1 MUH.

9.2 YcnoBus TpaHCNOPTUPOBAHUA U XpPaHEHUS

9.2.1 YCLU/33 pomkHbl XpaHUTLCA U TPAHCMOPTUMPOBATLCA NPY TEMNepaType OKpyXKatLLero Bo3agyxa ot
MuHyc 30 °C go nntoc 55 °C, oTHOCUTENBHOM BNaxHOCTK Bo3ayxa 0o 95% (npu nntoc 30 °C) n atmocepHoMm
gasnenun ot 60 klMa go 106,7 kMa (460—800 mm pT. cT.).

9.2.2 YCW/33 pgomxHbl obnagats BUOPOYCTONYMBOCTLIO M BMBPONPOYHOCTLI B AWanas3oHe 4acTor,
NMPOYHOCTLIO K yAapam MHOTOKpaTHOrO M OAMHOYHOrO AEWCTBMS M MPOYHOCTbLI Npu cBoBooHOM NageHun B
cooTBeTcTBUKM ¢ TOCT 22261.

9.2.3 YCLU/33, B TpaHCNOpPTHOW Tape, OOIMKHbI ObITb YCTONYMBLI K BO3OENCTBUH B TedeHwe 2 Y
TPaHCMOPTHOW TPACKKM C yckopeHuem 30 m/c? npu 4yactote ygapos otr 80 oo 120 B MMH B COOTBETCTBUW C
FOCT 22261.

9.2.4 YCLW/33 gomkHbl obnagaTts Tenno-, Xxnago- M BMaroCTOMKOCTLI0 B NPEeAenbHbIX YCIOBUAX TPaHC-
NopTUPOBaHUA 1 XpaHeHus B cooTBeTcTBMKU ¢ TOCT 22261, TOCT 28216.

9.2.5 MNMocne TpaHcnopTupoBaHua YCLU/33 B ycrnoBuAX OTpUUATENbHLIX TEMOepaTyp WX pacnakoBKa
OOIKHa NPOU3BOOMTLCA TOMBKO NMOCME BbIAEPKKU B TEUEHUE He MeHee 12 4 npu TemnepaTtype (20 + 5) °C.

9.2.6 CpegHuWid CpOK COXPaHHOCTM B NOTpebuTenbCKorM Tape B oTannMeaemMom noMelleHuu bes nepe-
KOoHCepBauun — He meHee 1 roga. o TpeboBaHuo 3akazduka YCLU/33 moryT BbiTh 3aKOHCEpPBUMpPOBaHbI ANA
anuTtenbHoro xpadHedns no NOCT 9.014.
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9.3 MapkmMpoBKa ynakoBKu

9.3.1 MapkupoBka noTpebutensckon Tapbl gomkHa cootsetcTeoBaTte FOCT 14192 n yepTexam npes-
NPUATUA-U3rOTOBUTENS, OOMKHA BbiTh BbiNONHeHa TpadapeTHbiM cnocobom u cogepxaTb cnegywlime cee-
OeHuns:

- TOBApPHbIA 3HAK U HaUMeHOBaHWe NPeanpUATUA-U3roTOBUTENS;

- HAMMEHOBaHWe U ycnoBHoe obo3HaveHne n3genus;

- 3aBOOCKON HOMEpP U3LOENWS;

- oaTy nepeKkoHcepBaLUWu;

- naTy YNaKoBKY;

- NOANWCE NKLa, OTBETCTBEHHOIO 3a YNaKOBKY U3fenwvs,

- MaHWmynaumoHHble 3Hakn: «OCTOPOXHO, XPYMKOE», «BOUTCA CbLIPOCTW», «BEPX, HE
KAHTOBATb» no MOCT 14192.

9.3.2 He gonyckaeTcs HaHOCUTb MapKMPOBKY OT PYKW, KPOME Haanucen TPaHCNOPTHbLIX OpraHn3aunii.

9.4 KoMnneKTHOCTb

MuHMManbHas KOMMNEKTHOCTb NOCTABKM OOMKHA BKIOMATh:
- YCW/33;

- UICTOYHMK NUTaHus (ecnu TpebyeTcs);

- NacnopT Ha u3genve;

- PYKOBOZCTBO MO 3KCMnyaTaLuun U MOHTaxy;

- METOAUKY NMOBEPKU;

- TPAHCMOPTHYK Tapy W yNakoBKY.

9.5 3KcnnyaTtauMoHHas AOKYMeHTaLusA

9.5.1 BkcnnyaTtauuoHHas gokymeHTauua — no FOCT P 2.610.

9.5.2 YkazaHua no akcnnyarauum

9.5.2.1 YCLI/33 pomxHbl M3roTaBnMBaThCsi B BApUAHTE KNMMAaTUYECKOr0 MCMOMHEHUS] COOTBETCTBYHO-
wem Kkateropuu 4 ucnonHenus Y XJ1, pabotate npu Temnepatype okpyxxatoLlero Bozgyxa ot 0 go 40 °C, Bepx-
Hee 3Ha4YeHve OTHOCUTENbHOW BnaxHocTy Bosayxa 80 % npu Temnepatype 35 °C 1 atMocepHOM gaBneHun
o1 70 klMa go 106,7 kMa (537—800 mm pT. CT.).

9.5.2.2 YCLU/33 pomxHbl 0bnagate Tenno-, xnago- U BNaroycToOMYMBOCTHIO B Npeaenax pabounx ycno-
BUIA NpuMeHeHusi B cooteeTcTBMM ¢ TOCT 22261. MNpu HOpManbHLIX YCNOBUSAX 3KCNNyaTauun arekTpu4eckne
LenM 1 M3oNAUUSA HE OOIKHbI HAarpeBaTbCcA OO TeMMnepaTypbl, KOTopas MOXeT HapywuTe paboty YCLI/33.
Temnepatypa Bo3sgyxa BHyTpun YCLU/33 kateropuu 4 ncnonHenus YXJ1 He gomkHa bonee 4yem Ha 20°C npe-
BbllATb TeMMNepaTypy OKPYXalLwero so3ayxa.

9.6 NapaHTuUM n3rotoBuTens

9.6.1 MNapaHTuiAHLIN cpok akcnnyaTauun YCL/33 nomkeH BbITe He meHee 60 MecsLeB co OHA BBOAA B
3KcnnyaTauuto.
9.6.2 MapaHTUAHbLIA CPOK XpaHeHus 1 rog ¢ MOMeHTa U3roTOBMEeHUS.
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MpunoxeHne A
(o6azaTtensHoe)

CxeMbl UcnbITaTenbHOW Lenn Ana NnpoBepku ToyHocTu YCLU/II

CHHEXpOHHIAIMA BpEMeHH

KanuGpatop
AHATOTOBEIH YCII/D2

PucyHok A.1 — Cxema vicneitTaduin TouHocTu YCLW/33 ¢ npumeHeHnem aHanoroBoro kanubpartopa ¢ BO3MOXHOCTbIO
BHELUHeW cuHXpoHuzaummn no 1PPS curHany unu npotokony PTP

VCIIDA3
AHATOroBE Tpudop
KammbpaTop | CPABHCHHA
STanoHHBL
YCIII

PucyHok A.2 — Cxema ucnbitaHuit ToyHocT YCLW/33 ¢ npumeHeHnem aHanoroBoro kanubpaTtopa 6e3 BHelUHer

CMHXPOHM3aUWK
DTanOHHELT
CUCTIMK
L/
Heroummk g
TepeMeHHoT) — ™ I | mmma 61850 N
TOKa VCIUIDD e Uudporoi
H HANPDKSHHA CUCTTHR
(hmxTHEHOH
MOIITHOCTH)
U,
UmT *

PucyHok A.3 — CxemMa ucnblTaTensHoN Leny n3MepeHns anekTpUyYeckoi 3Heprin ¢ NpMMeHeHUeM aHanoroBoro
WCTOYHMKA (OPUKTUBHOW MOLLHOCTH, 9TANOHHOMO 04HOMA3HOO CYETYMKA C aHANOroBbIMM BXO4AMU WU 3TANOHHOTO
ofHogasHoro UMdgpoBOro cHeTHMKa ansa NpoBepKU TOMHOCTU ogHodhasHoro YCLU/D3
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PucyHok A.4 — Cxema ncnbiTatenbHoW Lenu M3MepeHus areKTPUYeCcKO 3Heprn ¢ NpUMMeHeHHeM aHanoroBoro

WCTOMHWKE (PUKTUBHOIA MOLLHOCTM, 3TANOHHOMO TpexasHoro cYeT4YMKa ¢ aHanoroBbIM1 BXO4AMU 1 3TANOHHOTO
Tpexca3zHoro UM poBoro cHeTYMKa Ana NpoBepkM TOYHOCTK TpexdasHoro YCLL/33
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Mpunoxenune b
(o6azaTensHoe)

QHQKTDOMaFHHT Ans UCMbITAaHUMA Ha BIUAHWE BHELWHUX MarHUTHLIX Nonen

Mo MOCT 31819.22.
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Bubnuorpadcun

TpaHcdopmaTopbl MamepuTensHble. YacTe 9. Lingpoeoit MHTepdelnc ana name-
puTenkeHbIX TpaHcopMaTopoB

CeTtu 1 cucTemMbl CBA3M ANs aBTOMatn3aummn aHeprocucteM obLuero nonb3oBaHNns
TpaHchopMaTopbl M3aMepuTenbHbIE
TpaHcdopmatopbl nameputensHelie. Hacte1. O6wme TpeboBaHus

TpaHcdopmaTtopbl M3MepuTensHble. YacTe 2. [JlononHUWTeNbHble TpeboBaHnA Ana
TOKOBbIX TpaHchopMaTopos

TpaHcdopmatopbl MamepuTeneHele. Yacte 3. [JononHutenbHele TpeboBaHua K
WHAYKTUBHEIM NpeobpasoBaTensM HanpaxeHus

TpaHcgopmaTopbl MamepuTenbHele. YacTe 4. [JononHUTenbHble TpeboBaHWA K
KOMBMHMPOBaHHLIM TpaHcdopMaTopam

TpaHcdopmartopbl MameputensHole. HYacte 5. [JononHutensHele TpeboBaHuA K
E€MKOCTHbIM TpaHchopMaTopam HanpsxeHus

TpaHcopmatopbl MaMepuTenbHble. YacTb 6. [lononHutensHele obwme TpeboBa-
HUSA K ManoMOLLHBIM 3MepUTENbHLIM TpaHctopmaTopam (NpeobpasoeaTensam)

TpaHcdopmartopbl nameputeneHble. Yacte 10. JononHuTeneHele TpeboBaHUA K
ManoMOLLHbIM NacCUBHEIM TpaHcdopmaTopam (npecbpasoBatenam) Toka

TpaHcdopmatopbl nameputensHele. Yacts 11. JononHutensHele TpeboBaHUA K
ManoMOLLHbIM NacCWMBHLIM TpaHcdopmaTopaM (npecbpasoBaTtensamM) Hanpsxe-
HUA

TpaHcdopmatopbl M3MepuTensHble. YacTe 7. [JononHuTenbHble TpeboBaHUA K
3MNEeKTPOHHBIM TpaHcopMaTopam HanpsKeHWs

TpaHcdopmatopbl MamepuTeneHble. YacTe 8. [JononHutenbHele TpeboBaHUA K
3MEeKTPOHHBIM TpaHcopMmaTopam Toka

TenekommyHukauum n obmeH vHdopmaumnen Mmexay MHOpMaUMOHHO-TEXHOMO-
rmyeckuMu cuctemamu. TpeboBaHWa K NoKaneHbIM M FOPOACKUM ceTaM. YacTte 3.
Cranpgapt ana Ethernet

CeTu 1 cucTeMbI CBA3W NS aBTOMaTU3aLUmnM aHeprocucTem obLIero nornb3oBaHms.
YacTe 90-4. PykoBogsiume ykasaHus no paspaboTke TEXHONOMMU CeTU

CeTu 1 CUCTEMbI CBA3W ANA aBTOMAaTU3aluM 3HeprocucTem obLLEro NonbL30BaHWA.
YacTb 9-2. Cxema 0coboro KommyHuKaunoHHoro cepeuca (SCSM). 3HavyeHuns BbI-
6opok no MCO/M3K 8802-3

MpoTOKON TOYHOW CMHXPOHU3ALMKM TAKTOBLIX CUrHAMNOB ANsi CETEBLIX CUCTEM W3-
MEpPEHUS 1 yrpaBneHus

CeT M CUCTEMbI CBSI3M ANA aBTOMaTM3auuW 3HEpPreTMYecKMx cuctem obuiero
nons3oBaHusa. Yactb 9-3. MNpodune NpoTokona TOMHOo BpeMeHu 4na aeTomaTu-
3aUMK 3HEPreTUYECKUX cucTeM 0BLLEero Nonb3oBaHNA

KommyTauvoHHass annapatypa WM annapaTtypa YnpaBreHWs BblCOKOBOMLTHASA.
YacTe 1. OBwme TexHu4eckme TpeboBaHUA K KOMMYTaLWOHHOW annapatype u an-
napaType ynpaeneHus nepemMeHHoro Toka

Pene anektpuueckne. Yactb 21. WcneiTanna Ha Bubpauwnio, yaap, yoapocTon-
KOCTb ¥ CEUCMUYECKUE UCTIBITAHUA U3MEPUTENBHbLIX PENE W 3aLMTHBIX YCTPOWCTB.
Pazgen 1. Mcneitanua Ha Bubpauwio (CMHyconaaneHyo)

Pene anektpuyeckne. Yacts 21. McneiTaHna Ha Bubpauuto, yaap, yoapocToi-
KOCTb 1 CEACMUYECKME WUCTIbITAHWA N3MEPUTENBHBIX PENE U 3aLUUTHLIX YCTPOWACTB.
Pazgen 2. Mcneitasua Ha yaap v TONYKn

1) B Poceuiickoi ®enepaumm aeiicteyet FOCT P M3K 61869-6—2021 « TpaHcthopMaTopkl MamepuTensHele. YacTs 6.
[ononHuTenbHble 0buWue TpeboBaHMA K ManoMOLLHbIM U3MepUTernbHEIM TpaHcdopmaTopam (npeobpazoBaTensam)».
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FOCT P 71803—2025

[22] M3K 60255-21-3:1993 Pene anexktpuueckue. Yacte 21. McneiTanus Ha Bubpauuio, ygap, yoapocTon-
KOCTb M CENCMUYECKUE UCTBITaHWA M3MEPUTENBHLIX PENE W 3aLLUUTHBIX YCTPOWCTB.
Pasgen 3. CelicMUY4ecKkne UCnbiTaHUA

[23] M3K 61850-6:2018 CeTu 1 cucTeMbl CBS3W ANs aBTOMaTU3aUWMK aHeprocMcTeM obulero nonb3oBa-
HuA. Yacte 6. A3blk onucaHna KoHWUrypaumm MHTENNEKTYanbHbIX 9NEKTPOHHbLIX
YCTPOWCTB B CUCTEMAax aBToMatn3auny aHeprocucTem obLLEero Nonb3oBaHms

[24] M3K 61869-13:2021 TpaHcgopmaTopbl namepuTenbHble. YacTb 13. ABTOHOMHbIE YCTPOWCTBa Conps-
XeHus (AYC)
[25] MO3K 61000-4-17:1999 anekTpoMarHuTHas coeMmectuMmocTe (EMC). Yacte 4-17. MeToab! ncnblTaHui m

namepenuin. MNynbcauus Ha NOCTOSHHOM TOKE, TECT Ha HEYCTOWYMBOCTL NopTa nu-
TaHus (c nonpaskamu 1: 2001, 2: 2008)

YAK 621.314.222.8:006.354 OKC 17.220.20

KnioueBble cnoea: TpaHcgopMaTopbl U3MEpPUTENbHBLIE, MANTOMOLLHbLIE NACCUBHLIE TpaHCc(opMaTopL/npeot-
pasoBaTenu, TpaHcopMaTopbl ToKa, TpaHcopMaTopbl HaNpPsKeHUs, YCTPOUCTBO COMPSKEeHNUs!, UM(POBLIe
npuGopkl y4eTa (CHeTYMKM SMeKTpUYecKor aHeprun LudpoBkie)

TexHu4ecknid pegaktop M.E. Yepenkoea
Koppektop PA. Menmosa
KomneiotepHas BepcTka M.HD. JlumoskuHou

Cpaxo B Habop 28.08.2025. [MoanucaHo B nedats 09.09.2025. ®opmar 60x84%. [apHwuTypa Apuan.
Ycn. nedy. n. 6,05. Yu.-uzg. n. 5,14.
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