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BBepeHue

Lienblo HacToALero cTaHaapTa sSIBNAeTcA yctaHoBneHue TpeboBaHui K yCTPOMCTBaM ANA 3awuThl OT
MMMYNbCHbIX nepeHanpsbkeHur (Y3WUM), npumeHsieMbix Ans 3almTbl CUCTEM TEeNEeKOMMYHUKauunM u
curHanu3sauumu, Hanpumep Lienei nepeaayn AaHHbIX, FONIOCOBON CBSI3W U aBapWUIHOW curHanusauuu. Bee atu
CUCTEMbI MOTYT NOABEPraTbCA NPAMOMY UM UHAYKLIMOHHOMY BO3AEMCTBUIO MPO30BbLIX AU KOMMYTALMOHHBIX
achdekToB. 31U adhhekTbl NPOABANIOTCA B BUAE NEPEHANPSXKEHUI UNKU CBEPXTOKOB, A0CTATOYHO BbICOKOTO
YPOBHH.

B HacTosilieM cTaHaapTe npuBeAeHbl UCMbITaHUst M TpeboBaHus K MeToaam ucnbiTaHun Y3UM, ana
onpeaeneHusa ux pabotocnocobHOCTH.

Y3WI, paccmaTpuBaeMble HACTOAWMM CTaHAAPTOM, MOryT COAEpXaTb TOMNbKO KOMMOHEHTbI 3aLUThl
OT NepeHanpsPKeHU, a Takke KOMMOHEHTLI 3aLlWThl OT CBEPXTOKOB. PaccMOTpeHUe 3aliMTHLIX YCTPOWCTB,
coaepXkawux UCKIIOYUTENIbHO KOMMOHEHTb!I 3auwiuTbl OT CBEPXTOKOB, HE ABNAETCA Uenblo HacrtosLuero
cTaHpapra. PaccMoTpeHue Takux yCTPOWCTB NPUBEAEHO B NPUIOXEHUU A.

OpaHo Y3UIM MoxeT coaepxarb HECKONbKO KOMMOHEHTOB 3aLLyUThbl OT NEPeHanpPsHKeHUN U CBEPXTOKOB.
Bce Y3UIM ucnbiTbiBAOT NO NPUHLIMIY «4E€PHOTO ALIMKA», T.€. Npoueaypy UCNbITAHNA ONPeaensieT HE YUCTIO
KOMNOHEHTOB, coaepxawmxca B Y3UI, a uucno ero BbiBogoB. KoHdurypauun Y3UIM npuBeaeHsl B 1.2. B
cnyvyae MHOrofnMHeNHbIX Y3UIM kaxayo NMHUIO UCNLITLIBAIOT HE3ABMCUMMO OT APYrMx NMGO UCMLITLIBAIOT BCE
JIMHUU OQHOBPEMEHHO.

Hactoswumin ctaHgapT coaepXuT pag YCNoOBUA UCTLITAHUA W TpeGoBaHUW, NPUMEHSIEMBbIX NO
ycMOTpeHuio notpeburens. Mopaaok npumeHeHusa TpeboBaHMI HACTOALLEro CTaHAaapTa K pasHbiM Tunam
Y3UM paccmotpeH B 1.3. TOCKONMbKY HacToAwmii craHaapT kacaetca paBotocnocobHoctu Y3UN,
HEKOTOPbIE UX KOTOPbIX PEanu3yloTca No 3akady, BOMPOCHI 0 YacTtoTte nospexaeHuin Y3UI u ux TonkoBaHum
OoCTaBneHbl Ha ycMOTpeHue notpedutens. MpuHumnbl Boibopa u npuMmeHeHnsa Y3WUIM paccmartpuBaloTcs B
IEC 61643-22.

Ecnu usBectHo, 4to Y3WUIM saBnsetcA OAHOKOMMNOHEHTHbIM YCTPOMNCTBOM, TOr4a OHO AOSMKHO
COOTBETCTBOBaTL TPEGOBAHMAM KOHKPETHOrO CTaHAAPTA, a Takke TpeboBaHUAM HACTOALLEro craHgapra.
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M E X T OCVYOAPCTUBETHH®bB I CTAHOAPT

YCTPOWCTBA 3aUWNTbl OT NepeHanpsa>eHU HU3KOBO/bTHLIE

YacTtb 21
YcTpoicTBa 3awWmnTbl OT NepeHanpsXXeHunit, No4CoOefNHEHHbIE K TENIEKOMMYHUKALUOHHBIM ”
CUTHANN3aUNOHHbIM CETAM.
TpeboBaHMA K aKCnAyaTauMOHHbIM XapakTepuctukam
N MeToabl UCNbiTaHW

Low voltage surge protective devices. Part 21. Surge protective devices connected to telecommunications and signalling
networks. Performance requirements and testing methods

[ata BBefeHuns - 2015—10—01

1 O6wune NnonoxeHnn

1.1 O6nactb NPUMEHEHMNS

HacToswwii ctaHgapT pacnpocTpaHsaeTcs Ha yCTpoicTBa AN1A 3alyuTbl CeTeil TenekoMMyHuKauum un
CUrHanusaumMm npuv  MPSAMOM WM KOCBEHHOM  BO34EWCTBMM  FPO30BbIX WM APYrMX NepexoAHbIX
nepeHanpsHKeHwii.

HasHauyeHnem gaHHbIX Y3UIM aBnseTcs 3awuta COBPEMEHHOIO 3/1IEKTPOHHOrO 060pyA0BaHNS B CeTAX
Te/IEKOMMYHUKaLUUN U CUTHaTU3aLUN C HOMUHA/IbHLIMW HanpshXXeHuamu cuctemsl o 1000 B nepemeHHoro
ToKa 1 1500 B NOCTOSAHHOrO TOKa.

1.2 KoHcburypaymmn Y3UN
KoHcpurypaumm Y3WI, nprvBefeHHble B HaCTOAWEM CTaHAapTe, MokasaHbl Ha pucyHke 1. Kaxpgas
KoHdpurypaums Y3UIM coaepxuT oavH uam 60nee KOMMOHEHTOB OrpaHuYMBaloWMX HanpshkeHne, U Takke

MOXET cofepXaTb TOKOOrpaHMUMBAIOLLME KOMMOHEHTHI.
X2

Xl

la - aByxsbiBogHOe Y3UTI

1 b- tpexsbiBOAHOE Y3UI

M3paHve ouumansHoe
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JL

Yy3un
\J]

X2
1c - TpexBbiBOgHOE Y3UII

X1 ¥1

X2 ¥2

1d - yeTblpexBbiBOgHOE Y3UI

le - natuBbiBOAHOE Y3WII

g O6wwii BbiBog C MOXET OTCyTCTBOBaTb
1f- mHorosbiBogHOEe Y3U

V - KOMMOHEHT, OrpaHuynBaloLWwmii Hanpshxexue; V, | - orpaHnymBatoLMe HanpsHKeHNe KOMMOHEHTbI
WM UX coveTaHue C TOKOOrpaHnumBarwLWmMMy KOMNOHeHTaMu; X1: X2... Xn- BbiBOAbl NuTaHus; Y1, Y2... Yn
- BblBOAbI 3alwuwaemoli nuHun; C- o6wmnii BbIBOA.

PucyHok 1 - KoHdurypaumm Y3UN

1.3 TlMonb3oBaHWe HacToAWMM CTaHgapToOM

B HacTosiweMm ctaHfapTe paccMaTpmBaloT Ba OCHOBHbIX Tuna Y3UII.

Y3WI nepsoro tuna B OAHOM KOpMyce cofep)XaT He MeHee OLHOro OrpaHnynBaloLLero HanpshkeHue
KOMMNOHEHTa W He cofepxaT ToKoorpaHuyMBawLlwime KOMMOHeHTbl. Bce  koHdurypauun  Y3UMI,
npeactaBneHHble Ha pucyHke 1, MoryT 6biTb 3TOro Tuna. AaHHble Y3WUI foskHbl oTBevatb TpeboBaHMAM

2
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5.1, 5.2.1 n 5.3 (cm. Tabnuuy 1). Y3UM, npeacraeneHHble Ha pucyHkax 1b, 1d, 1e u 1f, mexay BbIBOAOM
NUTaHUs M COOTBETCTBYIOWMM BbLIBOAOM 3aLUMULIAEMOW JMHUM MOTYT COAEepXaTb OAWH JIMHEWHbIV
KOMMOHEeHT. [laHHble Y3UI Takke AoMmkHbI COOTBETCTBOBATHL NPUMEHMMbIM TpeGoBaHusam 5.2.2.

Y3UIM BTOpOro TMMA B OAHOM KOpMyCE COAEPXAT KaK OrpaHW4MBAaIOLLME HanpsKeHUe, Tak W
ToKoOrpaHn4nsarowwme koMnoHeHTbl. Kondmrypauun Y3UIN, npeacraeneHHble HA pucyHkax 1b, 1d, 1e n 1f,
npumeHuMbl ana Y3UIM ¢ orpaHMuMBaloLLMMmM HANPSDKEHWE U TOKOOTPAHUYMBAIOLLIUMU KOMNOHEHTamu. Y3UNM
JaAHHOrO TMna AOMKHbI COOTBETCTBOBAaTb Tpeboanusam 5.1, 5.2.1, 522 u 53 (cm. Tabnuuy 1).
Kondurypauum  3alMTHbIX  YCTPOMCTB, WMEIOWMX TOMbKO  TOKOOrPaHUYMBAIOLWLME  KOMMOHEHTHI,
npeacraBneHbl B NPUNOXEHUN A.

B 3aBuCUMOCTM OT CBOErO HasHayeHus Y3UI MoryT yaoBneTBOPATbL AONOMHUTENBHLIM TPEOOBAHUSM.
HononHutenbHble TpeboBaHUA n3NoxeHbl B 5.2.3 n 5.4 (cm. Tabnuuy 1).

B 5.2.3 npeayCMOTpEHbl UCMbITAHUA NMepeaayvn AaHHbIX, HeobGxoaumble Ans cooTBeTcTBUA Y3UI ux
Ha3Ha4YeHWI0 B CETAX TeNeKOMMYyHMKauuM U curHanusauuu. Boibop HeoGXxoauMbIX MCMBITAHUI nepejayun
JaHHbIX BbINOAHAT No 5.2.3, ucxoaa us HasHauyenusa Y3UM. Tabnuuya 1 npeagnaraer obuiee pykoBoaCTBO
no BbIGOPY COOTBETCTBYIOLLMX UCTILITAHUIA.

B 5.4 npeaycMoTpeHbl TpeboBaHMA K yCNoBUSIM OKpyxatowen cpeabl, ecnu Y3UIM npeaHasHayeHbl
ANsi NPUMEHEHUA UCKIIOYUTENBHO B HEKOHTPONUPYEMBIX YCIIOBUAX OKPY>XKaloLLen cpeabl, Kak ykazaHo B 4.1.

Y3UM [omkHbl yAOBNETBOPATL 9TUM  TpeboBaHusam NpU  Hanuyuu CornawleHns Mexay
usrotoeutenem u notpedurenem. B tabnuue 1 npuBeaeHol npumepbl TpeGoBanuii k cooTseTcTBUio Y3UI
Pa3HbIX TUMOB.
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Tabnuuyail —O6wwme TpebosanHua k YU
Tun Y3UM
VUM ¢ Y3UM ¢ pyHkumein | YU ¢ dpyHKUMAMU
Y3UlM ¢ Y3WUMM ¢ pyHKymnen YHKLMAMN OrpaHnteHIs OrPaHN™EHNs
Cepus Toe6 Y3UlM ¢ DYHKUUAMHU orpaHnyeHus orpaHu4eHns HanpsKEHUS, HanpspkeHis
ucnbl- peboBanms, MyHkT dyHKUMEN orpaHuyeHusi HanpsiKeHus u HanpsPKeHus u MPEAHA3HA4CHHbIC TOKOOTPaHNHEHNA
Tanuin? VICMbITAHNA OrPaAHUYEHUS | HAMPSDKEHUS U NUHERHbIM TOKOOTPaHUYEHUA ATIA NDUMEHEHNRA B | NPEAHASHAYCHHDIC
- OKpy>KatoLLen AN NPUMEHEHUS B
HanpshkeHus TOKOOrpaHu- KOMIMOHEHTOM W ycuneHHoi cpene ¢ OKPYKAIOLLGH CpPEe
YeHust MexXay BblBOAAMU nepegatoien
CHOCOBHOCTLIO HEOrPaAHUYEHHBIMU | C HEOTPAHWUYEHHBIMU
YCINOBUSAMM YCINOBUSAMM
Ob6wue Moapaspen 6.1
UCMbITaHUSA
MaeHtudomkaums 6.1.1 n M M n M M
1 JOKYyMEHTauus
MapkupoBka 6.1.2 L I 1L L I I
WcnbitaHua 6.2.3
nepeaauu
nHdopmauum
EMKOCTb 6.2.3.1 n B B B n B
MoTepwu npu 6.2.3.2 B n n n B n
1 BBOAE
BosBpartHble 6.2.3.3 B B B n B B
notepu
MpoaonbHbIn 6.2.3.4 B B B n B B
6anaHc
Koacpdpmument | 6.2.3.5 B B B B B B
NorpeLIHocTu
6ut (KMNbB)
MepekpecTHasa 6.2.3.6 B B B n B B
HaBojka Ha
nepeaatoLiem

koHue (MHIMK)

¥102-12-€4919 031 1001



lpodomxkeHue mabnuybi 1

Tun Y3UM
VaUM ¢ Y3UMM ¢ pyHkuymein | Y3UM ¢ dyHKumMsaMu
Y3UlM ¢ Y3UI ¢ pyHKumen dYHKLMAMN OTPaHNHEHIA OrPaHNHCHIA
Cepus T Y3Ul ¢ DYHKUUAMHU orpaHuyeHus orpaHu4eHuns HanpPsHKEHUS, HanpsbkeHns U
peboBaHus, - npeaHasHauYeHHble TOKOOrpaHuyeHus
I/ICI'Ibvll) NCAbITAHMS MyHKT yHKUMEn orpaHuyeHuns HanPsXEHNA 1 HanPsHkeHUsa un NS NPUMEHEHUS! B NPEHA3HAYCHHbBIE
TaHun OTPaHUYEHMST | HaMPSHKEHUS U NUHERHBIM TOKOOrpaHN4eH!A OKpYKaIOLLIEY AN NPUMEHEHUS! B
HanpspkeHus TOKOOrpaHu- KOMMOHEHTOM W ycuneHHow cpene ¢ OKPYKAIOLLEH Cpee
YeHus MeXay BblBOAaMU nepeaaioLen
CHOCOBHOCTLIO HEOrpaHUYeHHbIMU | C HEOrpPaHWYEHHbLIMM
YCNOBUSIMU YCNOBUSIMU
MexaHuueckne Moapasnen 6.3
UCMbITaHUS
BbiBOALI 1 6.3.1 M M n M Mn Mn
coeUHeHus
Obuwasn 6.3.1.1 n n n n n n
mMeToauka
MCnbITaHUN
BuHTOBbBIE 6.3.1.2 M M n M M M
BbIBO/bl
BespesbboBbie | 6.3.1.3 n n n n n n
BbIBOAbI
CoeaunHeHus ¢ 6.3.1.4 M Mn n M Mn M
1 NpPOKONom
n30mAUnm
McnbiTaHne Ha | 6.3.1.4.1 n n n n n n
BbITArMBaHNe
OAHOXMIbHbIX
NPOBOAHMKOB
Ha BbIBOAAX
y3un
McnbiTaHne Ha | 6.3.1.4.2 n n n n n n
BbITSAITMBaHNe
MHOTOXUITbHbIX
kabenen un
LLHYPOB Ha
BbiBOAgax Y3UI

¥102—-12-€¥919 031 LO0O
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lpodomxkeHue mabnuusi 1
Tun Y3UNM
Yaun ¢ Y3UI ¢ cbyHkumen | YSUNM ¢ pyHKumuAMK
Y3UM c Y3UM ¢ cbyHkumen byHKLMAMN OrpaHUHeHNA OTPaHNEHIA
HanpskeHus, HanpsHKeHUs 1
Cepus TpeboBaHus, y3nr c PyHKLUSMY OrpannteHns OTPaHM4EHNA npegHasHa4YeHHbIe TOKOOrpaHU4YeHUs
Ucrbi- MyHkT yHKUMElR orpaHuyeHus HanpsHKeHWs 1 HanpsbKEHUS 1
- UcnbiTaHUA - AnA NpUMEeHEHUA B npeaHa3HavYeHHble
TaHun orpaHu4yeHus Hanps>XXeHna n JIMHEUHbIM TOKOOFpaHI/ILIeljl/IFI oxpymarou.l,eﬁ ANS IPUMEHEHNS! B
HanpskeHus TOKOOrpaHu- KOMMOHEHTOM M ycuneHHoi cpene c oKpyXaloLLeV cpeae
HEHMs Mexay BelBOAaMM C'Li%%%i'gﬁi?o HEOrpaHUYEHHbIMU | C HEOTPAHWUYEHHBIMU
YCINOBUAMM YCIIOBUSAMM
MexaHuyeckaa 6.3.2 n n n r n n
NPOYHOCTL (Npu
MOHTaXe)
3awuTa oT 6.3.3 M n n n n n
nonagaHus
TBEPAbIX
yacTuy u
NPOHUKHOBEHMWSA
BOJbI
3awmTa oT 6.34 n n n n n n
npPAMOro npu-
1 KOCHOBEHUA K
TOKOBEAYLLUM
4yacTtdam
OrHeCTONKOCTb 6.3.5 n n n n n n
McnbiTaHusa Ha
BO34EMCTBYIOL,
ne (baKTOpr“ Moppasnen 6.4
OKpyXXaroLLe
cpeabl
YCTOWYMBOCTb K 6.4.1 B B B B M n
BbICOKUM
Temnepartypam

U BNaXHOCTU

v102-12-€¥919 O31 LOOU



lpodomkeHue mabnuuysi 1

Tun Y3WI
vaun ¢ Y3UI ¢ byHkumein | Y3WUNM ¢ yHKuuamMm
y3un c Y3UM ¢ pyHKumen | coyHKLmMAMM OTPaHMEHNA OrpaHIeHN=
Cepua Y3l c yHKUMAMU orpaHuyeHuns orpaHuyeHus HanpsbkeHus, Hanpsbkenns u
ucnbl- TpeGosarus, MyHkT hyHKUMENn orpaHuyeHus HanpsHKeHUs u HanNpsPKEHUA U MPEAHASHAYCHHbIE TOKOOTpaHUeHN:
. UCMbITaHUSA = ONS NPUMEHEHUs B |  NPeAHa3sHa4yeHHbie
TaHui OrpaHUYEHUst | HanPsHKEHUS u JNIMHENHbIM TOKOOTpaHu4eHus OKpYM@IOLLIEHA [ANSA NPUMEHEHUS! B
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Tun Y3UIM
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HanpshkeHus TOKOOrpaHu- KOMMOHEHTOM U YCURNEHHON _
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Tun Y3UN i
VaUM ¢ Y3UM ¢ pyHkumen | Y3UIT ¢ pyHKUMSMU o>
Y3UlM ¢ Y3UI ¢ pyHKumnen dYHKLMAMN OTPaHNHEHIA OrPaHNHCHIA Y
HanpshkeHus, HanpsHkeHUs n ey
Cepus TpeboBaHus Y3un c CPYHKLWASMM OrpaHnteHns OTPaHNHEHNS npeaHasHa4YeHHble TOKOOrpaHn4eHuns 3
I/ICI'IbVIZ) NCAbITAHMS ’ MyHkT yHKUMEN orpaHuyeHuns HanPsXEHNA 1 HanpskeHus u NS NPUMEHEHUS! B NDEAHAIHAYCHHbIE [
TaHui OrPaHUYEHMST | HaMpPSHKEHUS U NUHEHbIM TOKOOTPaHUHEHMS OKpYKaIOLLIEY ANt npuMeHeHnsi B
HanpskeHus TOKOOrpaHu- KOMMOHEHTOM U YCUNEHHON - =
YeHus Mexay BbiBOAaMU nepegatoLLen cpeae ¢ OKPY@IOLLEN CPEAE C [
CHOCOBHOCTEO HeorpaHUYeHHbIMU HeorpaHUYeHHbIMN
YyCINOBUAMM YyCNOBUAMM
YcToiumBocTb K | 6.2.2.7 H M H n? H n?
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MpumevyaHnune —I - npumeHnmo; H — HenpUMEHUMO; B — BO3MOXHO (N0 BbIOOPY).
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Ons kaxaon kaTeropum UCNbITaTENbLHOrO MMMNYNbCa UCMOSb3YIOT HOBLIN KOMMNNEKT 06pa3LoB.
PekomeHayeTca namMepaTb orpaHudeHne UMMNynbCHOro Hanps>keHus no 6.2.1.3 B xoe ucnbiTaHus
McnbiTaHne HenpUMEeHUMO, ecnu Mexay BbIBOAAMU NPUCYTCTBYET OAWUH NUHEHHbIA KOMMOHEHT.
Kaxkayto ucnbiTaTensHyo CEpUIo NPOBOAAT Ha Tpex obpasuax.
MNpumeHnmo Tonbko Ana BbiBogos 4/5 Y3UIT (cmotpu pucyHku 1d) n 1e)

Ha YCTOWYMBOCTb K BO3AEWCTBUIO MMNYILCOB No 6.2.1.6.
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2 HopmaTuBHbIe CCbISTKU

[Ons npMMeHeHWst HacTosALWero craHaapta HeobXxoAuMbl Creaylolme CCbINOYHbIE AOKYMEHTbI. [ns
[aTUPOBaHHbIX CCbINOK MPUMEHAIOT TONbKO YKAa3aHHOE U3JaHue CCbIFIOYHOr0  AOKyMEeHTa, AnA
HeLaTUPOBaHHbLIX CCbINOK MNPUMEHAT MNOCNeAHee u3gaHue CCbINMOYHOr0 AOKYMEHTa (BKMo4vasi BCE €ero
N3MEHEHMA).

IEC 60050(702):1992 International Electrotechnical Vocabulary- Chapter 702: Oscillations, signals and
related devices (MexayHapoaHbIli SnNeKTpPOTEXHUYECKMt cnoBapb. maBa 702: KonebGanus, curHanbl u
CBSA3aHHbIE C HUMW YCTPOMCTBA)

IEC 60050(726):1982 International Electrotechnical Vocabulary - Chapter 726: Transmission lines and
waveguides (MexayHapoaHbI 9NEKTPOTEXHUYECKUI cnoBapb. [nasa 726: JinHum CBA3M U BONTHOBOAbI)

IEC 60060-1:1989 High-voltage test techniques - Part 1: General definitions and testrequirements
(MeToabl MCMbITAHWIA BBICOKMM HanpshkeHnem. Yactb 1. O6wme onpeaeneHus n TpeboBaHUS K UCTILITAHUSIM)

IEC 60068-2-30:1980 Environmental testing - Part 2: Tests - Test Db and guidance: Damp heat, cyclic
(12 + 12-hour cycle) (UcnbiTaHUst HA BO3AEWCTBUA BHELWHMX ¢pakTopoB. YacTb 2. UcnbitaHus. UcnbiTaHue
Db u pykoBoaCTBO: BrnaxHoe Tensno, uuknuyeckoe (12+12 - yacosomn LUKI))

IEC 60529 Degrees of protection provided by enclosures (IP code) (CreneHu 3awmTbl,
o6ecneunBaembie kopnycamu (Kog IP))

IEC 60695-2-1/1:1994 Fire hazard testing - Part 2: Test methods - Section I/sheet 1: Glow wire end-
product test and guidance (McnbiTaHne Ha noxapoonacHocTb. Yactb 2. MeToabl ucnoiTaHuin. Pasgen 1/nucr
1. NcnbiTaHus KOHEYHOrO NPOAYKTA packaneHHoW npoBonokoi. Obwme TpeboBaHus)

IEC 60950:1999 Safety of information technology equipment (BesonacHoctb 000pyaoOBaHUs
UHOPMALMOHHBIX TEXHONOTUIA)

IEC 60999-1 Connecting devices - Electrical copper conductors - Safety requirements for screw-type
and screwless-type clamping units - Part 1: General requirements and particular requirements for clamping
units for conductors from 0,2 mm? up to 35 mm? (included) (YcrpowictBa coeauHuTenbHble. MeaHble
anekTponpoeoga. TpeGoaHusi 6€30NacCHOCTU K BMHTOBbIM M 6E€3BMHTOBLIM 3axmmaM. Yactb 1. O6wme un
YyacTHble TpeboBaHMA K 3aXXumam ans NnpoBoAoB ceveHnem ot 0,2 Mm2 A0 35MM2 (BKIMIOUMTENBLHO))

IEC 61000-4-5 Electromagnetic compatibility (EMC) - Part 4. Testing and measurement techniques -
Section 5 - Surge immunity test (3nekTrpomarHuTHas COBMECTUMOCTb. YacTe 4-5. MeToaukn UcnbiTaHun u
usMepeHuii. MicnblTaHne Ha HEBOCMPUUMUYMBOCTL K BEIOPOCY HANPSHKEHUSR)

IEC 61083-1 Digital recorders for measurements in high voltage impulse tests - Part 1. Requirements
for digital recorders (Annapatypa ¥ nporpaMmHoe ofecnevyeHue, NPUMEHAEMbIE NPU  UCMLITAHUAX
UMNYNbCaMn BbICOKOTO HanpshxeHnus. Yactb 1. TpebosaHua k annapatype)

IEC 61180-1:1992 High-voltage test techniques for low-voltage equipment - Part 1: Definitions, test and
procedure requirements (TexHUKA MCMbITAHUIA BbLICOKUM HANPSHKEHUEM HU3KOBOSLTHOTO 06OpPyAOBaHMS.
YacTb 1. OnpeaeneHus, TpeboBaHMs K UCNbLITAHUIO U Npoueaype)

IEC 61643-1 Surge protective devices connected to low-voltage power distribution systems - Part 1:
Performance requirements and testing methods (YcTponcrea 3awmTbl OT NepeHanPsS>KeHUN HU3KOBOSbTHbIE.
Yactb 11. YCTpoWcCTBa 3alUMThbl OT NEPEHANPSHKEHU, NOACOEAUHEHHBbIE K HW3KOBOMbTHLIM CUCTEMAM
pacnpeaeneHus anekTpoaHeprun. TpeGoBaHUA U METOAbI UCNIbITaHWUN)

IEC 61643-11:2011 Surge protective devices connected to low-voltage power distribution systems -
Part 1: Performance requirements and testing methods (YcTpo#ncrsa 3awuTbl OT NEpPeHanpsH>KEeHUN
HWU3KOBOMbTHbIE. YacTb 11. YCTpoWcTBa 3alUMThl OT NEPEHanPsXKeHUN, NOACOEANHEHHbIE K HU3KOBOJbTHBLIM
cuctemam pacripegeneHusi anekTpoaHeprun. TpeBoBaHUsi U METOAbI UCNLITAHUIA)

IEC 61643-22:2004 Low-voltage surge protective devices - Part 22: Surge protection devices
connected to telecommunications and signalling networks - Selection and application principles (Ycrpoicrsa
3aWmTbl OT MepeHanpshKEHM HU3KOBONbTHbIE. YacTb 22. YCTpOWCTBa 3aluThl OT NEpeHanpshKeHun,
CBSI3aHHblE C TENEKOMMYHUKALMOHHBIMU U CUTHAMbBHBIMW CETAMMW. MpUHUMNBI BbIGOPa U NPUMEHEeHHs)

ITU-T Recommendation K.44:2011 Resisfibility tests for telecommunication equipment exposed to
overvoltages and overcurrents - Basic Recommendation (PekomeHgauma MCO K.44:2003 WcnblTaHmua Ha
YCTOWYMBOCTL TENEKOMMYHUKALMOHHOTO 060pYAOBAHUSA, NOABEPraemMoro BO3AENCTBUIO NepeHanpsxeHunii n
cBepxTOKOB. OCHOBHbIE peKOMeHAaunn)

ITU-T Recommendation K.55:2002 Overvoltage and overcurrent requirements for insulation
displacement connectors (IDC) terminations (Pekomengauus MC3 K.55:2002 TpeGoBaHus, kacarwLimecs
nepeHanpsi>xeHWUsl U CBEPXTOKa ANS BbIBOLOB COEAUHUTENEN CO CMELLEHUEM U3ONALUM)

ITU-T Recommendation K.82 Characteristics and ratings of solid-state, self-restoring overcurrent
protectors for the protection of telecommunications installations (Pekomengauua MexayHapogHoro Cotosa
3neKkTpocBA3un (MCJ) K.82. XapakTepucTuku n napamMeTpbl nosTlynpoBOAHMKOBbIX "
CaMOBOCCTaHABMNUBAIOLLMXCS CPEACTB 3aLLUTbI TENEKOMMYHUKALMOHHBLIX YCTAHOBOK OT CBEPXTOKA)
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ITU-T Recommendation 0.9:1999 Measuring arrangements to assess the degree of unbalance about
earth (PekomeHgauma MC3 0O.9:1999 UsmepuTenbHble yCTPONCTBA ANg onpeeneHna crenedun aucbanaHca
OTHOCUTENLHO 3eMINN)

3 OnpeneneHus

B HacTosAwemM cTaHgapTe NpuMeHeHbl crneayiowme TepMUHbl C COOTBETCTBYIOLLMMY OnpeaeneHusMu:

3.1 Homep Mopgerm (model number): Koa, HaHECEHHbI Ha YCTPOMCTBO WMM YKa3aHHbIi B
COMPOBOANTENLHON AOKYMEHTaLMK, NO3BONAWMIA naeHTuduumposatb Y3UI.

3.2 npeanoytutenbHble 3HavyeHusa (preferred values): 3HayeHuss napameTpoB, YyKas3aHHble B
Tabnuuax Ana ucnbiTaHWM, NPeanoyTUTENbHbIE B TOM CMbICE, 4YTO WUX NPUMEHEHMEe CrnocobCcTByeT
YHUUKALUMM U NPeaoCTaBnsieT BO3MOXHOCTb AN CPABHEHWS PasHbIX TUMOB 3aALUUTHbLIX YCTPOWCTB U
HaxoXgeHust o0Llero NOHMMaHua Mexay noTpebuTenem W U3roTOBUTENEM WMMYIbCHbIX 3aLUMTHBIX
YCTPOMCTB, NPUMEHAEMbIX B CETSAX TENEKOMMYHUKALMM U curHanusaumm. Tem He MeHee, AnS cneuuanbHbIX
Ha3Ha4YeHuin MOryT noTpeboBaTbCA 3HAYEHUS], UHbIE, YEM NPEANOYTUTENbHLIE 3HAYEHUSs!, NPUBEAEHHbIE B
Tabnuuax.

3.3 pexumbl noBpexaeHUs npu nepeHanpsaxeHumn (overstressed fault mode):

pexum 1. Ycnosue, npu Kotopom 4yacte Y3WI, orpaHuumBaloas HanpshkeHue, OTKoYmMnach.
PYHKUMA OrpaHNYeHns HaNpPsXKEHUA He ENCTBYET, HO NUHUS OcTaeTcs paboTocnocobHoON;

pexum 2; Ycnosue, npyu KOTOpoM vacte Y3WUI, orpaHMumMBarowlas Hanps>keHue, HakopoTKO 3aMKHyTa
OY€Hb ManbiM MOJHLIM CONPOTMBEHUeEM BHyTpu Y3UI. JIunusa nepabotocnocobHa, oaHako 060pyaoBaHue
0CTaeTCA 3aLUMLLEHHbIM KOPOTKUM 3aMblKaHMEM;

pexum 3: Cutyaums, npu kotopon Y3UIM noaseprrnoch pa3pbiBy BHYTPEHHEN Lienu CO CTOPOHbI YacTu
Y3WM, orpaHnumBaiowenn HanpsbkeHue. Junua HepabotocnocobHa, ogHako 0oBOopyAOBaHWE 3alLMLLEHO
Pa3OMKHYTOW NUHWEN.

3.4 zawuTa (protection): NpumeHeHne MeTOAOB U CPEACTB ANA NpeaynpexaeHna pacnpocTpaHeHus
NOBPEXAAOLLEN INEKTPUYECKON SHEPrUM CBEPX NPEeayCMOTPEHHbIX NPeaenos.

3.5 Bpemsa-TokoBass xapakrepuctuka (current response time): Bpewmsa, TpeOyoweecs
TOKOOrpaHUYMBAIOLLEMY KOMMOHEHTY, 4TOObI cpabGoTaTb NpU 3aAaHHOM TOKE U 3a4aHHON Temnepartype.

3.6 makcuMmanbHoe aAnuTenbHoe paboyee HanpsxeHnue U, (maximum continuous operating voltage,
U,): MakcumanbHoe HanpsbkeHne (MOCTOAHHOIO MIM AENCTBYIOLLEr0 3HAYEHUSA NEPEMEHHOI0 TOKA), KOTopoe
MOXET ANUTENbHO npuknagbiBateCa K BbiBogam Y3WUI, He Bbi3biBag Aerpagauuu nepegarowmx
xapakrepuctuk Y3Url.

3.7 mMakcumanbHOe HanpspkeHve OTKImouYeHMs (maximum interrupting voltage): MakcumanbHoe
HanpspkeHue (NOCTOSAHHOTO MMM AEMCTBYIOLLEro 3HaYEeHUs1 NePEeMEHHOro ToKa), KOTOpoe MOXET ANUTENbHO
NpuKNaabIBaTbCA K TOKOOrpaHuuusawwum anemeHtam Y3WUIM, He Bbi3biBaA ero aerpagauuu. [avHoe
HanpsbkeHue MoxeT ObiTb paBHO U, Y3WUI unu umeTb Gonee BbICOKOE 3HAYE€HUE B 3aBUCUMOCTM OT
pacnonoXeHns TOKOOrpaHUYMBaOLLMX KOMMNOHEHTOB BHYTpU Y3UI.

3.8 ycTpoicTea ans 3awinTbl OT UMMNyfnbCcHOro nepexnanpsikeHus (Y3WUI) (surge protective device
(SPD): YcTpoicTtBa, KOTOpbIE OrpaHUYMBAIOT HaMNPsHXKEHUE Ha OnpeaeneHHOM BBOAE UMM BBOAAX, B OTBET Ha
MMNYINbC HaNPsHKEHUS, NPEBbLILIAIOLLIETO 3a/1aHHbIN YPOBEHb

MpumeyvaHus

1 YcTpoiicTBa MOTyT BBINOSNHATL JAOMOMHUTENbHbIE PYHKUUK, HAanpuMep (yHKLMIO TOKOOrpaHUYeHUs Ha BLIBOAAX.

2 Kak npasuno, uenb 3aluTbl UMEET HE MEeHee OAHOro HENWHEWHOro KOMIMOHEHTa AnA orpaHu4yeHna UMNynbCcHoOro
nepeHanpsXeHUa.

3 Y3UI aenseTca KOMMNEKTHEIMA YCTPOUCTBaMU € BEIBOAAMMW ANA NPUCOeAUHEHUS NMPOBOJHUKOB Lienu.

3.9 orpanvyeHue HanpsokeHus (voltage limiting): Oevicteua Y3WUI, koTopble Bbi3biBAIOT NOHWXEHUE
HanpsHKeHW, NPeBbLICUBLLMX 33[1aHHOE 3HAYEHne.

3.10 TokoorpaHuvenue (current limiting): [JOencreus Y3WIM, coaepxalmx He MeHee OAHOro
HENMMHEeMNHOT0 TOKOOrPAHMYUBAIOLLIETO KOMMOHEHTA, KOTOPOE BbI3bIBAET OFPAHUYEHME TOKOB, MPEBbICUBLLMX
3aQlaHHOE 3HaYeHue.

3.11 cymmapHblit paspaaHbii Tok (total discharge current (/7442)): TOK, npoTEKaIOLLMIA Yepes BbIBOA
3asemnenus (06w BoiBog C) MHOTOBLIBOAHOTO Y3WUIM npu ucnbiTaHuu CyMMapHbIM pa3psiiHbiM TOKOM.

MpumeyvaHue -EroTarke HasbBaOT «CyMMapHLIA UMNYNbCHBIA TOK».

3.12 BoccTtaHaBnuBaeMoe TokoorpaHuyenue (resettable current limiting): Oevicreua Y3UI, kotopble
OrpPaHWM4MBAIOT TOK U MOTYT ObITb BOCCTAHOBMEHLI BPY4HYIO Nocne cpabaTbiBaHus.

3.13 camoBoCCcTaHaBNMBaeMoe TokoorpaHnyeHue (self- resetting current limiting): Aevicraua Y3WUI, kotopble
OrpaHMIMBAET TOK M BOCCTAHABIMBAIOTCA 6€3 BHELUHEro BO3AEHCTBUA NOCHe SIMKBUAALMW TOKOBbIX NOMEX.
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3.14 Y3UI orpaHnumBarowero tuna (voltage clamping type SPD): Y3WUI, coxpaHsiloLime BbICOKOE
napannenbHoe NonHoe CONpOTUBIIEHNE, HO NOCTEMEHHO CHMXaloLMe ero ¢ Bo3pacTaHMeM BOSHbl TOKa U
HanpsXeHUs1, NPEBbICUBLLMX MOPOroBbIv ypoBeHb Y3

MpumeyaHune— lNpumepamn KOMNOHEHTOB, NpuMeHsiemblx B Y3UI orpaHudmBatolero Tuna, SBNAKTCA
BapucTopbl (Hanpumep, MOV) n naBuHHble Npobusaemble gnogsl (JINA).

3.15 Y3UN kommyTupyromero tTuna (voltage switching type SPD): Y3UI, coxpaHsowme BbiCOkoe
napannenbHoe NonHoe COMpPOTUBIIEHUE, HO MFHOBEHHO WUIM NOCTEeNEeHHO MOHWXKAaIoLMnEe B OTBET HA CKA4oK
HanpsXeHus, NPEBbICUBLLINIA NOPOroBbIN YPoBEHb Y3UI

MpumeyaHune— lpumepamu KOMNOHEHTOB, NpUMeHsieMblX B Y3UI KoMMyTUpyloLLero Tuna, SBRATCA
BO3AYLUHbIE Pa3pAAHUKKY, rasopaspsfHble Tpybku (MPT) n TupucTopHele nogasutenu umnynscos (TMN).

3.16 3awuTHbLII ypoBeHb Hanpskenma U, (voltage protection level, U,): Mapamerp,
xapakrepusyowmini Y3UM B yactu orpaHUYEHUs HaNPsHKEHUs1 Ha ero BbiBoaax. JlaHHoe 3HadYeHue Gonblue,
YyeM HanbonbLuee N3 N3MePEHHbIX OTPAHMYNBAEMBIX HAMPSHKEHUN, U ONPeaensieTCsl U3roTOBUTENEM.

3.17 mHoroctynenyaroe Y3UIM (multi- stage SPD): Y3UI, KOTOpblE MMEIOT HECKONbKO KOMMOHEHTOB
OrpaHnM4eHna HanpskeHua. [aHHble OrpaHMYUBAIOLLME KOMIMOHEHTbI MOTYT ObiTb SMEKTPUYECKU OTAENEHbI
NN He oTAeneHbl NnapannenbHbiM KOMNOHEHTOM. KOMMOHEHTbI MOryT GbiTb MO0 KOMMYTUPYIOLWEro, nubo
OrpaHM4YMBaloLLIero Tuna.

3.18 meptBas 30Ha (blind spot): Cutyauus, B KOTOPOW HANPSXEHUS, NPEBbLILLAIOLLME MAKCUManbHOe
anutenbHoe pabovee HanpskeHue U, MOryT Bbi3BaTb HenonHoe cpabGatbiBaHue Y3WUM. HenonHoe
cpabatbiBaHne Y3WUIM o3HauaeT, 4To0 HE BCe CTyMeHuM MHoroctynendatbix Y3WUI cpabotanu B xoae
MMNYNbCHBIX UCNBITAHUA. STO MOXET NPUBECTU K NEPEHANPSIKEHUIO KOMMNOHEHTOB Y3WUI.

3.19 ycTOMYMBOCTb K BO3AEMCTBUIO NepeMeHHOro Ttoka (a.c. durability): Xapakrepuctuka Y3UM,
No3BONAOLWAA emMy NPOBOAUTL NEPEMEHHBbIN TOK 3a/laHHbLIX BENUYUHLI U ANUTENBHOCTU 3aJaHHOE 4YUCNO
pas.

3.20 ycTOMYMBOCTbL K BO3AEMNCTBUIO MMIYIIbCHOro Toka (impulse durability): XapakrepucTtuka
Y3WIM, nosgonsoLwasn emy NnpoBoAUTb UMNYMbLCHBIA TOK 3a4aHHbIX (POPMbI BOMHbLI U NMUKOBOFO 3HAYEHUA
3ajaHHOe Yucno pas.

3.21 Bpemsi Bo3Bpata B MucCXxoaoHoe cocTosiHue (current reset time): Bpemsa, Tpebyioweecsn
YCTPOMCTBY CaMOYCTaBIMBA€MOro TOKOOTPaHWYeHUA ANA BO3BpaTa B CBOE HOPMAribHOE COCTOAHWE UMK
COCTOSIHWE MOKOA

3.22 HoMMHanbHbIN TOK (rated current): MakCMManbHbIN TOK, KOTOPbIA YCTPOWCTBO TOKOOrPAHUYEHUSI
Y3UIM moxeT ANUTENbHO NpPoBOAUTL 6e3 U3MEHEHMS NOMHOr0 CONPOTUBIEHMS TOKOOTPaHWYMUBAIOLLMX
KOMMOHEHTOB.

[l puMedaHNne— OTO Takke KacaeTcs NUHERHbIX KOMMOHEHTOB, BKMKOYEHHbLIX NOCneqoBaTebHO.

3.23 conpoTtuBneHue usonauum (insulation resistance): ConpoTtueneHue mexay sbisogamm Y3UI, k
KOTOpbIM NogaeTcsa HanpsbkeHne Us.

3.24 BosBpatHble notepm (return loss): Moaynb o6paTtHON BenMUMHbI KOShDULMEHTA OTPaANKEHUS,
06bI4HO BblpaXatoT B geumbenax (ab)

MpnmedyaHwue—Ecnu naBecTHbl NOMHbIE CONPOTUBIEHNS, BO3BPaTHbIE NOTEPU OMpPeAENnSAT No gopMyne:

20 log1o MOD [(Z1+ Z5) / (Z1- 2)] ,
rae Z; — xapakTepucTU4eCKoe NOIHOE CONPOTUBIIEHNE NepeatoLLeil IMHUM 10 OTKITIIOYEHUS UNN

MOJSIHOE COMPOTUBIIEHNE UCTOYHMKA TOKA; Z; — MOSIHOE COMPOTMBIIEHWE NepeaatoLleli MMHUM nocne
OTKITIOYEHWSI UIU NOSNTHOE CONPOTUBIIEHWE Harpy3ku, pacCMaTpMBaemMoe C TOYKM 3peHust 06beauHeHNsn
MCTOYHMKA MUTAHWSA U Harpy3Ku.

[IEC 60050-702].

3.25 koadpcuumnenT norpewHocTn 6uT (KMNB) (bit error ratio(BER): OTHOLIeHUe yucna owmbok 6ut
nHdopmaLum Kk obLiemy yncny GuT MHdopMaLumK, NepeaHHbIX B TEYEHNE AAaHHOTO UHTEPBAana BPEMEHMU.

3.26 notepu npu BBoge (insertion loss): Motepu B pesynbtate BBOAa Y3UI B nepeparoLlyio
cuctemy. OHU BbIpaXaroTCA OTHOLUEHMEM MOLUHOCTW, nogaBaeMon B 4YacTb cuctembl nocne Y3UIM go ero
BBOJA, K MOLUHOCTU, MOAABaeMOW B Ty e 4acTb cuctembl nocne Beoga Y3UIM. 3T0 OTHOLWIEHUE OObIMHO
u3MepsIoT B Aeynbenax.

[IEC 60050-706].

3.27 nepekpecTHaa HaBoaka Ha nepepawwem koHue (MHMK) (near- end crosstalk (NEXT):
MepekpecTHas HaBOAKa B CNeACTBMM MOMEX, PACMpOCTpaHsAeMass B HanpasfieHUW, NpOTUBOMOMOXHOM
pacnpocTtpaHeHuto Toka. BbiBOg kaHana, Ha KOTOpPOM MPUCYTCTBYET MEepeKkpecTHas HaBojka Ha
nepeaaoLlem KoHLe, 0ObIMHO pacnonoxeH psgomM nubo coBnagaeT ¢ BLIBOAOM NUTaHKUSA 3TOrO KaHana.
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3.28 npoaonbHLIN 6anaHc (aHanoroBbix Lenen peyeBon yactothl) (longitudinal balance (analogue
voice frequency circuits): OnekTpuyeckad CUMMMETPUYHOCTbL ABYX MPOBOAOB, COCTaBMAKOWMX napy
OTHOCUTENBHO 3EeMIN.

3.29 npoponbHbi 6GanaHc (ueneir nepemaun wuHdopmaumuun) (longitudinal balance (data
transmission): YcraHoBneHne nogobus nonHOro COnpOTUBIIEHUS OTHOCUTENbBHO 3eMnu (Mnu obulero Tmuna)
aAna aByx unu Gonee npoBOAHWMKOB B cBanaHCUpoBaHHOM uenu. [aHHbIi TEPMWUH MNPUMEHSIOT Ans
0603Ha4YeHns CTENEHN YYBCTBUTENBHOCTM K NOMExam obLuero Tuna.

3.30 npoponbHbIi GanaHc (KaGenbHbIX CeTeW KOMMYHMKauum u ynpaeneHus) (longitudinal
balance (communication and control cables): OTHoLwweHue HanpskeHus (V) nNepeMeHHoro Toka
(pencreyiollee 3Ha4vyeHWe) npu nomexax obwero Tuna (MPOAOMbHOr0) Ha 3eMI0 K pesynbTupyloLemy
HanpsbkeHuto (V) nNepeMeHHOro Toka (aencrByloulee 3HadeHue) wucnbityemoro Y3WIM npu nomexax
andbdepeHumansHoro Tuna (MeTannmM4eckoro), BelpaykeHHoe B aeunbenax (ab)

MpunMeyaHue—TpogonbHbii 6anaHe B geumbenax HaxogAaT no opmyne:

20 logio Vs/ Vi, rae Vsu V,, n3MepsioT npu 04HONM M TOW XKE YacToTe.

3.31 npoponbHbIl 6anaHc (ceTer TenekoMmyHukaumm) (longitudinal balance (telecommunications):
OTHoweHne  HanpskeHua (V) npu nomexax obuwero tuna (NPOAONLHOr0) K pesynbTUpYoLLEMY
HanpsbkeHuto (V) ucnbityemoro Y3UI npu nomexax auddepeHumansHOro tuna (MeTannmueckoro),
BblpaXkeHHOe B Aeumnbenax (ab).

3.32 umnynbc (B ceTAx TenekommyHukaumm) (impulse (telecommunications). BpemeHHOe
NpeBbILUEHNE HAMPSHKEHUS UM TOKA UIU TOTO U APYroro B CETU TENEKOMMYHUKALMK, BbI3BAHHOE BIIUSIHUEM
NMOCTOPOHHEr0 UCTOYHUKA SNEKTPONUTaHUA

MpuMeyvyaHnunn

1 TUNUYHBIMK NOCTOPOHHUMU UCTOYHUKaMU 3MEKTPONUTAHUA ABNAKOTCA Npo3oBbie pa3pAaabl U CUNOBbIE CUCTEMBI
nepemeHHoro/ NMOCTOAHHOIO TOKa.

2 CBs3b C NOCTOPOHHUM WUCTOYHUKOM 3JFIEKTPOMUTAHUA MOXET ObITb OAHa UMW HEeCKONbKO — 3neKTpudeckad,
MarHuTHas, anekTpoMarHuTHas, KOHAYKTUBHasA.

3.33 HoMMHanNbHbIA paspagHbii Tok [, (nominal discharge current (/,)): MNMukoBoe 3Ha4YeHue TOKa,
npotekatowiero yepes Y3UIT, ¢ opmoii BonHbI 8/20.

3.34 HOMMHanNbHBLIN UMNYNLCHBLIA TOK Isy (rated surge current (Isy)): MakcumanbHoe 3HauyeHue
uMnynbcHoro Toka Y3WUI ¢ 3apaHHOn POPMOIt BOSTHbI.

3.35 uMNynbCHLIA paspagHbiil ToK Iy, (impulse discharge current (finp)): MNukoBoe 3HaueHne
paspsigHoro Toka (10/350), npoTtekaiowero yepes Y3UI.

4 YcnoBus akcnsnyartauum n ucnbitaHum

4.1 Ycnoeua akcnnyartauum

4.1.1 HopmanbHbIe yCNOBUA 3KcnnyaTauum

4.1.1.1 ATmMOocepHOe aaBneHne U BbICoTa

AtmocdepHoe aaBsneHune coctasnset ot 80 o 106 klMa. [lJaHHbIe 3HAYEHUA COOTBETCTBYIOT BbICOTE OT
2000 m Bbiwe ypoBHSI MOpPS M A0 500 M HUXEe YPOBHSI MOPSI COOTBETCTBEHHO.

4.1.1.2 Temnepatypa Okpyxatowero so3gyxa

[vana3oHbl Temneparyp:

- HOpManbHbIi OT MUHYC 5 °C ao nnioc 40 °C;

MpumedyaHnune1- [JaHHbil guanasoH obbiyHO cootBeTcTBYET Y3UI BHYTpeHHel yctaHoBkW, kog AB4
cornacHo |IEC 60364-5-51.

- pacwmpenHbIi oT munyc 40 °C go nmoc 70 °C;
MpumMmedyaHue?2 - [daHHblil gnanasoH o6bl4HO cooTBeTCTBYET Y3WUI HapyXHOW YyCTaHOBKU B MecTax, He
3aLULEHHBIX OT NOroAHLIX ycnosui, knacc 3K7 cornacHo IEC 60721-3-3.

- XpaHeHusa ot MuHyc 40 °C ao nntoc 70 °C.
MpuMeudaHune 3—Bce 3HadeHnn 3a Npegenamu Juana3oHa onpegensieT WaroToBUTerb.

4.1.1 3 OTHOCMTENbHAA BNAXHOCTb

- HopManbHas — ot 5 % A0 95 %;

MpumeyaHune1— [anHbll gnanasoH obbiuHO cooTBeTCTBYeT Y3WUI BHyTpeHHei ycTaHoBKW, kop AB4
cornacHo IEC 60364-5-51.

- noBblWeHHas — oT 5 % A0 100 %.
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MpuMedyaHue?2—[aHHbi Anana3oH o6biuHO cooTBeTCTBYET Y3UI HapyxHoii ycTaHoBKkM (Hanpumep Y3WI
B 060nouke, 3alULLEHHOI OT MOTOAHLIX YCIOBWIA), B MECTaX, He 3aLyMLeHHbIX OT NOroAHLIX YCIOBMIA.

4.1.2 AHOmMarnbHbIe YCIOBUSA IKCnnyaTauum

YcranoBka Y3UI B aHOMarbHbIX YCNOBUSAX 3KCRslyaTauum MOXeT notpeboBaTth crneumanbHbiX Mep,
NPeayCMOTPEHHBbIX KOHCTPYKLUMEW cornmacHo HasHavenuio Y3UM. O6 astom cneayeTr npeaynpeautb
M3roTOBUTENS.

4.2 Temnepartypa UCNbITAHUA U BNAXHOCTb

Y3UI ucnbiThiBaloT npu Temneparype (25 + 10) °C n 0THOCUTENLHON BRAXHOCTH OT 25 A0 75 %.

Mo TpeboBanuio narotoButens unu notpedburensa ¥Y3UM a0omkHbl UCMLITLIBATL NPY NPEAENbHbIX
Temneparypax paboyero gmanasoHa Temnepartyp, BbiOpaHHOro aona TpedyemMoro HasHauyeHus1. BolOpaHHbIl
AnanasoH MOXeT ObITb YXKe, YeM NOJIHbIN AnanasoH no 4.1 COrnacHO HasHa4YeHuIo.

[ns oTAenbHbIX TEXHONOrMYECKUX ucnonHeHun Y3UM MoxeT ObiTb 3apaHee WM3BECTHO, YTO TOSbKO
OZIHA U3 MpeAenbHbIX TeMnepaTyp M3 BbIOPAHHOrO Anana3oHa npeactaBnseT coboi cryyail HauxyaLmx
YyCNoOBUM uCNbITaHuA. Torga ucnbiTaHMe NpPOBOAAT TOMLKO MpPU 3TON npeaenbHoi Temnepartype. [aHHas
npeaenbHas TeMnepaTtypa MoOXeT ObiTb pa3HOl B KaXaoM Crny4Yae WUCMbITaHWM CormacHo pasgeny 6 ans
O HOTO M TOFO € TEXHONOrMYeCcKoro ucnonHenusa Y3Un.

[Ona wvcnbiTaHusa, BbINOAHAEMOro NpuM npeaenbHbiX Temnepatypax, Y3WUIM aomkHbl B Te4yeHue
JOCTaTOYHOrO BPEMEHM MOCTENEHHO HAarpeBaThCa UK OXNAXKAATLCA BO u3bexaHue TennoBoro yaapa. Ecnu
He yKa3aHO MHOE, 3TO AOJDKHO NPOUCX0AUTb B TedeHue He meHee 1 4. MNepea ucnbitTaHnem Y3UIM aomkHbl
BbIAEPXMUBATLCA NPU YKA3aHHOW Temnepatype B TeYeHue [AOCTAaTOMHOrO BpPEeMEHU AnA AOCTUXKEHUA
TENNOBOro paBHOBeCUA. ECnu He yka3aHO nHoe, 3TO AOMKHO ObiTb HE MeHee 15 MUH.

4.3 Ucnbitanue Y3UIN

Y3WUI cormacHO HacTosweMmy CTaHgapTy cneayet MUCMbiTbiBaTb C TEMU HKe  BbiBOAAMM M
COeMHEHUAMMU, KOTOpble ucnonb3yloT ana Y3WUIM HapyxHOW yctaHoBku. Kpome TOro, Ha BbiBOAAx WU
coeguHeHuax Y3UM pomkHbl ObITb npoBeaeHbl usMepeHusi. Ecnu BbiBOAbI U COEAMHEHUA UCMONbL3YIOT C
OCHOBAHUSAMW UM COEAUHUTENAMM, TOrAa 3TU OCHOBAHUSA U COEAUHUTENU AOSMKHbI CTaTb HEOTHLEMSIEMOW
YacTblO UCTILITAHUS.

MexxgyHapoaHbli Col03 OnEKTpOCBA3M B CBOMX pekoMeHaauusix cepumn K npuBoguT TpebGoBaHMA K
3awmTHbIM aepxatensam (K.65) n moaynbHbiM BoiBoaaMm (K.55).

Korga wvcnbiTaHusa NpoBOAAT C OCHOBaHMEM, USMEPEHUA cneayeT NPOBOAUTb, KAK MOXHO Orivbke K
BbiIBOAaM ocHoBaHuAa Y3WUI (MmoaynbHbIM BbIBOAAM), NPeAHA3HAYEHHbIM AN BHELUHUX COEANHEHUN.
Perncrpatopbl popmbl BOSHbI, MpeAHa3HaAYeHHbIE AN U3MEPEHUN, AOIDKHbI UMETb MUHUMArIbHYIO
xapaktepuctuky B cooTBeTCTBUM € IEC 61083-1 OTHOCUTENbHO KOHKPETHOIO M3MEPEHUA.

[MpuMeyaHUne—HacTpoiiky peructpaTopa oopMbl BOIHbI CM. NpunoxeHue D.

Y3WUI Ha pucyHkax 1¢, 1e u 1f Moryt umeTb oauH OBLUMIA NYTb TOKA (BKMOYASA 3aLUMTHbIE KOMMOHEHTbI
UMW TONMbKO BHYTPEHHUE COEAUHEHUs)), MO KOTOPOMY MPOXOAUT CYMMAPHbLIA WUMNYMNbCHbLIA TOK [7op.
M3rotoButenb JOMKEH ykasaTb MakCMmaribHOe 3Ha4YeHWe MMMNYMbCHOro TOKa ANs AaHHOro TOKOBOTO MyTH.
[aHHOe 3HayYeHne UMMYNbCHOrO TOKA MOXET OblTb MEHbLUE, YeM N-KpaTHasi TOKOBas CMOCOOHOCTb Kaaoro
BBOAHOIO BbIBOAA, rAe 1 — 4Y1MCrno BBOAHLIX BbIBOAOB.

Bonpocbl uncna o6pasyoB M AONYCTUMOro 4ucna oTbpakoBOK ABMATCA NpeamMeToM CornalleHusi
MeXAy M3roToBMTENEM U NOTpedutenem.

4.4 Nlonyckn Ha oopMy BOJSIHbI

dopmy BONHLI ONpegensaioT napameTpel A/B, rae A — Bpems (PpOHTa B MunnMcekyHgax; B — spems
nonynepuoga B MUANUCEKYHAAX, KOTOPbIE JOSMKHLI COOTBETCTBOBAaTL IEC 60060-1 (cm. Takke IEC 61000-4-
5). B Tabnuue 2 npuBeaeHbl 40NyCku Ha POPMyY BOJIHbI, UCNOSbL3YEMbIE B HACTOALLEM CTaHAapTe.

Tabnuya 2 — Jdonycku Ha OPMY BOJHbI

MapameTpbl hopMbl HanpsikeHue TOK KOPOTKOro Opyrue chopmbl BOSHbI
BOJIHbI pPa3oMKHYTON Lenu 3amblKaHus PopMmbl
cdopmbl BONHbI 1,2/50 unu | BonHbl 8/20 unn 5/300
10/700
Muk +10 %
Bpems dpoxTa +30% | +20 % | +30 %
Bpemsa nonynepuoaa +20 %
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5 TpeboBaHus k Y3UI

5.1 O6wue Tpe6oBaHUA

Ko Bcem Y3WI, Ha KOTOpbIE paCNpOCTPaHAETCA AEWCTBUE HACTOSAILLEero CTaHAapTa, NPUMEHUMBI
cnegywowme TpebosaHus.

5.1.1 UpenTudukaumna n ooKkymeHTaums

MHdopMaums, npueeieHHasi B NepeyncneHnsx a) — n), 4omkHa GeiTb b0 MapkuposaHa Ha kopnyce
Y3UMN, nubo ykasaHa B CONPOBOAUTENbHOW AOKYMEHTauuu unu Ha ynakoeke. JlioOble npumMeHsiemble
COKpaLLeHUs AOMKHbI MOSACHATLCA B MHOPMALMOHHOM NUCTE. YCNOBUA KaXKLOr0 UCMbITaHWA, NPOBOAUMOTO
Ha Y3WI cornacHo pasaeny 6, 4OMKHbI ObITb YKa3aHbl B JOKYMEHTaLWK:

a) HauMeHOBaHWe U3roTOBMTENS UMM TOBAPHbLIN 3HAK;

b) rog n gara usrotoBneHnss unu CEpPUiHLIA HOMep;

C) HOMep MoAenu;

d) ycrnosusa akcnnyarauuu;

e) MakcumanbHoe AnuTenbHoe paboyee HanpskeHne U, (NepemMeHHOro n/mnu NOCTOSHHOTO TOKA);

f) HOMUHAanNbHbIV TOK;

0) YPOBEHb HanpskeHus 3awmTbl Up;

h) BO3BpaT B UCXOAHOE COCTOSIHUE NOcne UMMYSbCa (N0 NPUMEHEHMIO);

i) YCTONYMBOCTb K MEPEMEHHOMY TOKY;

j) MapameTpebl MNynbca (No Tabnuue 3 — kateropusi U COOTBETCTBYIOLLME NapameTpbl, Hanpumep C2:
2 KB/ 1KA;

K) PEXMMbI NOBPEXAEHNA B pe3ynbTaTe nepeHanpsHkeHus;

I) Mepeparowme xapakrepucTuku (CornacHo npeanonaraeMomMy HasHauenmio Y3UM);

m) JononHutensHasa uHgopmaumsa (npu He0BXoAUMMOCTH), KacaloLaAcs:

- 3aMEHSIeMbIX KOMMNOHEHTOB;

- MPUMEHEHUS PaAMOU30TONOB;

- «ip» N «NEPEMEHHOrO TOKa NepPeHanpPsXKeHUs» Npu UCMLITAHUM UMIMYTNBCHBIM TOKOM NepeHanpsihXeHUs
no 6.2.1.7 (ecnnm Heob6xoanMO);

- UMNYNbCHLIX TOKOB: Isp, In, limp, Irotar

n) nocrnieaoBatenibHOe conpoTMBeHUe (N0 NPUMEHEHUID).

0) (Y3UM-) kateropusa u napaMmeTpbl (ecnu karteropuio Mapkupyior Ha Y3WUI, pekomenayetcs
3aKMIOYUTL €€ B KBAAPATHYIO PAMKY.

Hanpumep: C2).

5.1.2 Mapkup

Y3UM gomxH Tb YETKYIO MApPKMPOBKY COrfacHo 5.1.1:

a) HaMMEHOBaHWe U3roTOBUTENS UNKU TOBAPHLIN 3HAK;

b) npocnexxmBaeMoCTb U3rOTOBMEHUS;

C) HOMEep MOAenu;

€) MakcumansHoe agnutencHoe paboyee HanpsikeHue.

MapKkupoBOYHbIi MaTepuan AOMKEH ObITb CTOMKUM K UCTUPAHUIO U CTOWKUM K peareHTam, 0BbI4HO
ucnonb3yemelM npu akcnnyarauuu Y3UIM. PasmelleHne MapkupoBKky MOXET ObITb NOA KPbILLKOW 00O0MNOYKH,
HO JOCTYMHO AnsA noTpebutens (Hanpumep, 6e3 uHcTpymeHTa). Jliobble 3ameyaHus, kacarwwmecs ocoboro
obpaLleHuns, 4OIMKHbI COAepPXKaTbCsl B LOKYMEHTALMK UK Ha ynakoBke. COOTBETCTBIUE NPOBEPSAIOT Mo 6.1.2.

5.2 Tpe6GOBaHMS K INIEKTPUYECKON YacTun

Mpu ucneiTaHun B COOTBETCTBUK € pasaenom 6 Y3UI gomkHbl 0TBEYaTh cneayowmm TpeboBaHNAM.

5.2.1 Tpe6oBaHUA K OrpaHUYEHUIO HANPSXKEHUA

Ecnu Y3WUIM copepaT UCKMOYUTENBHO KOMMOHEHTHI, OrpaHUYMBAalOLLNE HANPSDKEHWE, OHU OOIKHbI
oTBevaTk BceM TpeboBaHuam 5.2.1. Y3UI, cogepxalume Kak KOMNOHEHTbI, OrPaHUYMBAIOLLME HANpsXKeHue,
Tak U KOMMOHEHTbI, OrpaHM4MBaloLLMe TOK, AOMXHbl COOTBETCTBOBAThL BCeM TpebosaHusaM 5.2.1, a Takxe
BCEM MPUMEHUMbIM TpebGoBaHusam 5.2.2.

Y3WUIM, koTopble Mexay 3aliyLLEHHbIMW BBOAHbLIMW BbIBOAAMM COAEPXKAT IMHENHbIA KOMMOHEHT,
JOIKHbI COOTBETCTBOBATb NPUMEHUMBIM TpeboBaHusam 5.2.2.

5.2.1.1 MakcumanbHoe anutensHoe paboyee HanpspkeHue (Uy)

MsroToBuTENb [JOMKEH ykasaTb MakCuManbHOe ANnuTenbHOe pabodvee HanpsbkeHue ana Y3WM,
COOTBETCTBYIOLLEE KX HA3HAYEHWIO, HaMpUMep ANs MEPEMEHHOro Toka (4efcTByloLlee 3HA4YeHWe) unu
NOCTOSIHHOrO TOKA.

COOTBETCTBME NPOBEPSIOT cornacHo 6.2.1.1.

5.2.1.2 ConpoTuBneHme U3onsiyum

[laHHYI0 XapaKkTepuCTUKY YKa3biBaeT U3rotoButenb. COOTBETCTBME NPOBEPSIIOT COrnacHo 6.2.1.2.
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5.2.1.3 OrpaHuyeHne nMnynbCHOro HanpsXxeHus

Y3UIM ponxHbl orpaHuyuBaTh yKasaHHOE WMMNYMbCHOE HanpspKeHue npu UCMNbITaHUKM B YCIOBUAX,
onpeaensiemblx Tabnuuen 3. MIaMepeHHoe OrpaHWYeHHOe HanpshkeHue He AOMKHO NpeBbiaTh 3a4aHHOro
YPOBHS HanpsxeHus sawmtbl U, (cm. IEC 61180-1).

5.2.1.4 Bo3BparT B UCXO4HOE COCTOSIHUE NOCMe UMMynbca

HaHHoe TpeboBaHue pacnpoctpaHsieTca Ha Y3UI Tonbko kommyTupytowero tuna. lfocne Toro, Kak K
Y3WUMM 6bina npunoxeHa BOMHA uMmnynbca, BblbpaHHoro no tabnuue 3, Y3UI JOmKHbI €ro NoracuTb WUmm
BEPHYTbCA B COCTOSIHME nokos. [Mpu npuknaabiBaHMM BOMHbLI umnyrnbca K Y3UI nogaiT HanpspkeHue rno
Tabnuue 4. Ecnu He ykasaHo uHoe, Y3UIM gomkHbl B TeueHne 30 ¢ unu paHee BOCCTAHOBUTb CBOE BbICOKOE
NOMHOE CONPOTUBMEHUE.

5.2.1.5 YCTOMYMBOCTb K NepeMEeHHOMY TOKY

Y3WM, nocne Toro kak GbinyM NogBeprHyTbl UCMbiTaHuioo no 6.2.1.5 ¢ Tokom no Tabnuue 5, AOMKHbI
COOTBETCTBOBAaTL TpeboBaHuAM 5.2.1 1 5.2.2 N0 NnpUMEHEHUIO.

5.2.1.6 YCTOMYMBOCTb K BO3AENCTBUIO UMMYMbCa

Y3WM, nocne Toro kak GbinM NOABEPrHYTbI UCNbITAHWIO MO 6.2.1.6 ¢ POpMOI BONHbLI HAMNPSHKEHMA U
TOKa no Tabnuue 3, A0MKHbI COOTBETCTBOBATL TPEOOBAHUAM 5.2.1 1 5.2.2 MO NPUMEHEHUIO.

5.2.1.7 Pexum NOBPEXAEHWA MPU NEPEHANPSKEHUN

Y3WIM He AOMKHbI BOCNNAMEHUTLCSH, B30PBATLCA, UMETb SNEKTPUYECKUini NPoOoN, a Takke He JOJDKHbI
n3ny4aTtb TOKCUYHbIE rasbl NPU UCMNbITAHUK M0 6.2.1.7.

MarotoBuTEnb AOMKEH yKa3aTb 3Ha4YE€HUE MMMYNbCHOro Toka (C OpMOin BOMHbI 8/20) M 3HaYeHue
NepemMeHHOro ToKa, KOTOpble NPUBEAYT K NOBPEXAEHUIO C OrPAHUYEHUAMU, YKa3aHHbIMU B 6.2.1.7.

5.2.1.8 MepTtBas 30Ha

Ecnu wnsrotoButeneM He npeacTaBneHO HWKaKkonW WHAOpMAauMKM, KacaloLencss MepTBbIX 30H, WIU
npeacraBneHHas uHdopmauus TpebyeT NpoOBEpPKU, MPOBOAAT MCNbITAHMA MHorocryneHvartbix Y3WUI no
6.2.1.8.

5.2.2 TpeGoBaHusA K TOKOOrPaHUYEHUID

Ecnn Y3UIM cogepxaTt KOMOMHaUMIO W3 TOKOOrPaHUYMBAKLLMX W OrPAHMUMBAIOLLMX HanpsiKeHue
KOMMOHEHTOB, TO TOKOOTrPaHWYMBAIOLUME KOMMOHEHTbI [AOMKHbI COOTBETCTBOBATb BCEM MPUMEHUMbIM
TpeboBaHuaM 5.2.2. Y3UI, coaepkalyue OAWH NUHEWHbIN KOMMOHEHT (Hanpumep, Pe3ucTop WK KaTyLuka
WHAYKTMBHOCTU) MeXZy BBOAHbLIMW BbiBOAAMM, AOMXKHbI OTBEYaTh TpeboBanuam 5.2.2.1, 5.2.2.2, 52.2.7 n
5.2.28.

5.2.2.1 HOMWHanNbHbIN TOK

M3rotoBuTenb AOMKEH yKa3aTb HOMMWHAamNbHbIAN TOK. [ns npOBEPKM 3HAYEHWUA HOMMHANBLHOMO TOKa
Y3UM ucnbiTbiBalOT cornacHo 6.2.2.1. MNpoBeaeHne AaHHOTO UCMbITAHUA HE JOMMKHO BbI3BATb M3MEHEeHWe
pabounx xapakTePUCTUK TOKOOrPaHUHYNBAIOLLETO KOMMOHEHTa Y3UI.

5.2.2.2 NocnegosaTtenbHOE CONPOTUBNEHNE

MaroToBuTENb AOIKEH yKasaTb 3HAYeHWe C AOMYyCKOM MOCnefoBaTesIbHOro conpoTueneHua. Ons
NPOBEPKM YKA3aHHOIO 3HAYeHUsi NocneaoBaTensHoro conpotuenenus Y3UN ucneitbiBatoT no 6.2.2.2.

5.2.2.3 Bpewms-TokoBasi xapakTepucTuka cpabateiBaHus

Mpu ucnbiTaHUM cornacHo 6.2.2.3 TOKOOrpaHMYMBAalOLMEe KOMMOHEHTbl AOMKHbI cpaboTtaTb npu
3HAYEHUN UNKU HUXKE 3HAYEHUs BpeMEeHU cpabaTbiBaHUs, yKa3aHHOro usrotosutenem. MpeanoytutenbHble
3HAYEHUA UCMbITATENBHOIO TOKA NpuBeaeHbl B Tabnuue 6. Cm. Pekomengauuio ITU-T K.30.

5.2.2.4 Bpems Bo3BpaTa B UCXOAHOE COCTOSIHNE

Y3UI, copepxawpe OAUH UMW HECKONbKO CamMOBOCCTaHaBNMBAEMbIX TOKOOrpaHM4MBaOLIUX
KOMMNOHEHTOB, WCMbITbIBAOT cornacHo 6.2.2.4. Bpema Bo3Bpara B WUCXOAHOE COCTOSAHME, [OJHKHO
cocTaBnATk He meHee 120 ¢, ecnu He yKa3aHo UHOe.

3710 TpeboBaHue He pacnpocTpaHdaeTca Ha Y3UI, cogepxalwme ToKOOrpaHMYUBaOLWMNE KOMMNOHEHTbI,
B3BOJUMbIE BPYUHYIO.

5.2.2.5 MakcumanbHoe HanpshKeHne OTKIIoYeHNs

HaHHoe TpeboBaHue pacnpocTpaHsieTcs Toneko Ha Y3WUI, copaepxalyye camMOBOCCTaHaBrMBaeMble
UNW BOCCTaHaBMNMBAEMblE BPYYHYK TOKOOrpaHuyusaioLme KOMMoHeHTbl. W3rotosutens Y3WUI ponxeH
yKa3aTb MakcumarnbHOE HanpsbkeHue OTKMIOYEHMSA TOKOOrpaHMUMBAIOLLMX KOMMOHEHTOB. lMoaTBepxaeHne
[AHHOTO 3Ha4YEHUSA NPOU3BOAMTCA NPU NPOBEAEHUUN UCMBITAHUA B COOTBETCTBUK C 6.2.2.5. lMocne ucnbiTaHna
He AOMKHO ObITh Aerpagaummn pabounx xapakTepuUCTUK TOKOOrpaHUINBAIOLLIMX KOMMOHEHTOB.

5.2.2.6 UcnbiTaHne B paboyem pexume

JaHHoe TpeboBaHue pacnpocTpaHsieTca Toneko Ha Y3WI, cogepxawme caMOBOCCTaHaBNMBaEMble
UM BOCCTaHaBMMBAEMbIE BPYYHYIO TOKOOrpaHuyMBalowme KomnoHeHTtbl. Y3WI noasepraiotr BO3AEHCTBUIIO
MOBTOPSIEMOrO MaKCUMAasbHOMO HampsKeHUst OTKMIOMeHUs. MNoaaBaemblii TOK JOMMKEH ObiTb A0CTaTOYHbIM
Ana cpabaTbiBaHUsi TOKOOTPaHMYUBAKOLLMX KOMMOHEHTOB, €ro BeibupatoT no Tabnuue 7. MNMocne ucnbitaHui
TOKOOTpaHM4MBAIOLLME KOMNOHEHTHI 40JKHBI COOTBETCTBOBATL TpebosaHuaM 5.2.2.3 n 5.2.2.4.
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5.2.2.7 YCTOMYMBOCTb K BO34ENCTBUIO NEPEMEHHOrO TOKA

Y3WIM noasepraoT BO3AENCTBMIO NOBTOPSEMOrO TOKa 3a4aHHOro 3HadeHus. B Tabnuue 8 npuseaeHsbl
npeanoyTUTENbHbIE 3HAYEHUA NEPEMEHHOro Toka. locne BO3AEWCTBUA 3TUX TOKOB TOKOOrpaHu4usaloLme
KoMmMoHeHTbl Y3UI gormkHbl oTBevaTb Tpebosanuam 5.2.2.1 —5.2.2.3.

5.2.2.8 YCTOW4YMBOCTb K BO3AENCTBMIO MMMNYIIbCOB TOKA

Y3WIN noaBepraloT BO3AENCTBUKO 3a4aHHOIO Yncna MMNynbLCOB 3aJaHHOr0 3HA4YEHUA NUKOBOrO TOKA.
B Tabnuue 9 npuBeaeHbl UX MpPeanoYTUTEnNbHble 3Ha4YeHusa. locne BO3AEUCTBUA ITUX WUMNYNbLCOB B
COOTBETCTBUM C 6.2.2.8 TOKOOrpaHudMBatoLyme kKomnoHeHTbl Y3 gomkHbl oTBevatb TpebosaHuam 5.2.2.1
-5.223.

5.2.3 TpeboBaHuA K nepeaaye nHopmaLmu

Y3UI B gononHeHne k COOTBETCTBMIO TpeboBaHuam 5.2.1 n 5.2.2 moryt oTBevarb cneunduyecknm
TpeboBaHuaAm 5.2.3 cOrnacHo TNy KOMMYHMKaUUM U curHana (Hanpumep, ronocoBon, MHPOPMALMOHHBIA 1
Buaeo). B Tabnuue 1 npuBeaeHO PyKOBOACTBO MO BbLIOOPY UCMBLITAHUIA NO NPUMEHAEMOMY TUNY nepeaaqn
MHopMaUmm.

5.2.3.1 EmMKOCTb

M3rotoBUTENb OOMKEH YKa3aTb 3HAYEHUE E€MKOCTU MEeXAY YKa3aHHbIMU BbiBOAAMU. COOTBETCTBUE
NPOBEPAIOT UCTbITAHMEM N0 6.2.3.1.

5.2.3.2 MoTepu npu BBOAE

Y3WIM ucnbiTbiBalOT B COOTBETCTBUU € 6.2.3.2, yTOoObLI ONpeaenuTb, AEACTBUMTENbLHO NWU NpW BBOAE
Y3UM B wuCnbITaTeNbHYD CUCTEMY MNPOUCXOAUT MOHWMXKEHWE HAaMPSOKEHUA MeXAy [EeHEepUupyiowmum wu
u3MepuTenbHbIM 060pyaOBaHUEM.

5.2.3.3 BosBpaTHble notepu

Y3UIM wucnbiTbiBAIOT B COOTBETCTBUMM C 6.2.3.3, 4YTO MNO3BOMAET OMpeaenuTb BENWYUHY CUrHana,
OTPaXXEHHOro B UCTOYHUK CUrHana B 3aJaHHOM AuanasoHe 4actoT npu seoae Y3UIM B nepeaaioLyto fiMHuIo.

5.2.3.4 MpoaonbHbIi 6anaHc

Y3UIM ucnbiTbiBalOT B COOTBETCTBUMMU C 6.2.3.4. [laHHBbIM WCMbITAHUEM ONPEAENSAIOT MUHUMAIbHBIN
AONYCTUMbIA NpoAosbHbIi BanaHc Y3WUI, npumeHsembix B cOanaHCMpoBaHHbIX uensix. [MpoaonbHbin
6anaHc n3mMepsoT B UHTEPECYEMOM AnanasoHe 4acToT.

5.2.3.5 KoadhdpmumeHT norpewHocT nepegaydmn gaHHoix (6ut) (Kre)

Y3WI nenbITbiBaAOT B COOTBETCTBUM € 6.2.3.5. [JaHHbIM UCNbITAHMEM ONPeAensoT, 4ENCTBUTENBHO N
Npu BBEAEHUW WMMMYNbCHOMO 3alUMTHOrO YCTPOMCTBA BO3HMKAIOT MOTPELUHOCTM nepefadu AaHHbIX B
LndpoBOI NepeaaroLLen cuctemMe.

5.2.3.6 lNepekpecTHas HaBogKa Ha nepegatowiem koHue (MHIK)

Y3WIM ucnbiTbiBatoT B COOTBETCTBUM € 6.2.3.6. [JaHHbLIM UCMbITAHUEM ONPEAENAIOT BENUYUHY CUTHanNa,
KOTOpbIi NepegaeTca U3 O4HON Lenu B ApYyrylo B pesynbTtarte Beoga Y3UII.

5.3 Tpe60oBaHUA K MEXAHNYECKOMN YaCTH

Y3WIM AomKHbI COOTBETCTBOBATL YKa3aHHbIM Hke TpeboBaHusM. YkaszaHHble TpeboBaHua MoryT ObiTb
YTOYHEHbI U JOMOSHEHbI C YYETOM HALMOHANbHBLIX YCIIOBUN.

5.3.1 BeiBOoAbI U coeguHeHnA

a) KpenneHue BbIBOAOB U coeauHeHuin K Y3UI BbLINOMHAIOT Tak, YToObl OHM He ocnaGnsanuch npu
3aTArMBaHUU UMW OTMYCKAHUW 3AXMMHBIX BMHTOB U ONOKMPOBOYHBLIX raek. Ans OTNYCKaHWA 3aXMMHbIX
BWUHTOB M BNOKMPOBOYHLIX raek 40mkeH TpeBoBaTbCA MHCTPYMEHT.

b) BUHTbI, TOKOBEAYLIME HACTU U COeaUHEHUSA

1) CoeauHeHus, aNeKTpuYeCKne U MexaHm4yeckue, OMKHbI BbiAEPXMBATh MEXAHUYECKUE HArPy3KH,
crnyyaloLmeca npu HOPManbHOW 3JKcnayatauumn, a Takke MEeXaHWYECKMe Harpysku, BO3HUKAKOWME Noj
AeiCTBUEM BbICOKMX UMNYFbCHBLIX TOKOB.

BuHTbI, npumeHsaembie npu MoHTaxe Y3UI, He AomkHbl ObITb CaMOHape3aloLLEero Tuna.
CooTBeTcTBME NPOBEPAIOT OCMOTPOM U UCNBLITAHUEM COrNacHo 6.3.1.2.

2) InekTpuyeckne coeanHeHUa AO0MKHbI ObiTb BLINOMNHEHbLI TaK, YTOObl KOHTAKTHOE [aBJiEeHUE He
nepeaasanoch Yepes U3oNUPYIOLMII MaTepuan, KpOMe KepaMuKu, YUCTON CIIK0AbI N APYroro matepuana ¢
HEe MeHee NPUroAHLIMK XapakTepucTukamu, eCnu MeTannmyeckue 4acTu B CUITy HeJOCTaTOuHON TMOKOCTU He
B COCTOSIHUM KOMMNEHCUPOBATL BO3MOXHYIO yCaaKy nubo TEKy4eCTb U3ONALMOHHOIO Marepuana.

CooTBETCTBME NPOBEPAIOT OCMOTPOM.
MpuroaHoOCTb MaTepuana oueHnBaloT NO CTabunbHOCTU Pa3MepPOB.

3) Tokoseaywme 4aCcTU U COEAUHEHUA, BKIMIOYAs 4acCTW, NMpeHa3HA4YeHHble ANA 3a3eMneHus
NPOBOAHUKOB, MPU UX HANUYUMN, JOMKHbI ObITb U3:

- Meau;
- cnnaea, coaepxawlero He meHee 58 % meau ans YacTen, U3roTOBNEHbLIX XONOAHbLIM CIOCOOOM;
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- cnnaea, coaepaiyero He meHee 50 % Meau AnsA YacTel, U3rOTOBMEHHLIX HE XONMOAHbIM CNOcOBOM,
WnKU Apyroro MeTanna unuM Metanna ¢ COOTBETCTBYIOLMM MOKPLITUEM, HE MEHEe YCTOWUMBOTO K KOPPO3uu,
4yeM Medb, 1 C He XyaALLIMMU MEXaHU4YeCKUMHU CBOWCTBaAMMW.

TpeboBaHUA K MEXAQHUYECKUM COEAMHEHUAM ANA CneuuarnbHbiX BbIBOAOB U3MOXEHbI B IEC
61643-1.

¢) Beape3bboBbIe BLIBOABI ANsi BHELLUHUX MPOBOAHMKOB

1) BbIBOAbI AOMKHbI UMETb TAKYI0 KOHCTPYKLMIO, YTOObI:

- Kaxabll MPOBOAHMK 3aKMMArcs OTAENbHO, U NPOBOAHMKW MOXHO ObINO NPUCOEAMHATbL WUNK
OTCOeAMHSATL NGO BCE BMECTE OAHOBPEMEHHO, NGO NO OTAENbHOCTH;

- CyLleCTBOBana BO3MOXHOCTb HAAEXHOro KpenmneHus nboro 4ucna npoBOAHUKOB BNOTH A0
npegycMoTpeHHOro MakCnumarnbHOro 4yucna.

2) BeiBOALI AOMMKHBI UMETb TaKyl KOHCTPYKUMIO, YTOObI 3a)KUMaTh NPOBOAHUKM, HE NOBPEXAAS UX.

COOTBETCTBME NPOBEPSIOT OCMOTPOM.

d) CoenHeHuMA ¢ NPOKONOM U30MALMK AN BHELUHUX NPOBOAHUKOB

1) CoeauHEHUS C MPOKONOM M30MALUK AOMKHbI 06ecneUnBaTh HAAEXKHOE MEXAHNYECKOE COeAUHEHME.

CoO0TBETCTBUE NPOBEPSAIOT OCMOTPOM U UCTbITAHMEM No 6.3.1.4.

2) BuHTBI Ana co3JaHUsi KOHTAKTHOrO [JaBNEHUsl He AOSPKHbI CAYXMUTb ANA KPEnneHua aApyrux
3/IEMEHTOB, XOTS1 OHWU MOTYT MPUMEHATLCA AN KpenrneHnsa Ha mecte camoro Y3UIM ana npeaynpexaeHus
ero BpaLleHus.

COOTBETCTBME NPOBEPSIOT OCMOTPOM.

3) BUHTbI HE AOMKHBI ObITb BBINMOMHEHBI U3 MATKOFO MAKU NOMKOFO MeTanna.

COOTBETCTBUE NPOBEPSAIOT OCMOTPOM.

e) Koppo3uecronkue MmeTtanmsl

3axumbl (KPOME BMHTOB), CTOMOPHbIE Talku, 3axUMHbIE CKOObI, YNOPHbIE LWaibbl, NPOBOAA U aHANOMMYHbIE
3NEMEHTbI A0KHbI ObITb BbINOMHEHBI M3 METANNAa, yCTOMYUBOro K koppo3um (cm. IEC 60999-1).

5.3.2 MexaHun4eckas NnpoOYHOCTb (NPU MOHTaXxe)

Y3UM pomkHbl CHabxaTbCA COOTBETCTBYIOLLMMM CpeaCcTBaMU ANA MOHTaXa, rapaHTUpPYIOWUMU UX
MEXaHN4YECKY0 Hage>XHOCTb.

5.3.3 3awuTa OoT NnonagaHusa TBepPAbIX YacTUL, U NPOHUKHOBEHUA BOAbI

KoHcTpykuma Y3UIM  gomkHa obecneumBaTb WX YAOBNETBOPUTENbLHYIO paboTy B YCnoBuUAX
aKcnnyaTaummn, ykasaHHoelx B 4.1. Y3UM, ycTaHOBNEHHbIE BHE MOMELLEHUS, AOMKHbI ObITh 3alMLEHbl OT
BMUSAHWUA NOrOAHLIX YCMOBUIN 9KPAHOM U3 CTEKNa, CTEKNOKEPaMUKU UNKU APYroro NoAxoAsLWero matepuana,
NPeAOXPaHAOLWMM UX OT YO usny4eHun, Kopposumn, 3p03un U TPEKMHra.

OHM JOMKHbI pacnonaratb AOCTATOMHLIMWU PACCTOSHUSIMM YTEUKM MEXAY [ABYMS YaCTAMU Pa3HbIX
noTeHumanos. B HEKOTOPLIX CTPaHaX NPUMEHSIIOT HAaLUUOHaNbHbLIE HOPMBI.

5.3.4 3awuTa OT NPAMOro NPUKOCHOBEHUA

3awmty OT NPAMOro NPUKOCHOBEHMUS (HEAOCTYNHOCTb YacCTeW, HaxXOASsILUUXCA NOA HanpsHKEHUEM)
OOSDKHA BbLINONHATL KOHCTPyKuua Y3WUIM, T1ak 4ToObl 4acTu, Haxoaswmeca noa HanpsbkeHuem, Obinu
HeAOCTYNHbI ANA NPUKOCHOBEHUA K HUM, Koraa Y3WUI ycTtaHOBNEHbl Ana npeaHa3sHa4YeHHON 3KcnnyaTauuu.
HanHoe TpeGoBaHue aewcTBUTENbHO Ans A0CTYNHbIX Y3WUIM, B koTopbix U, coctaBnser cebiwe 50 B
(aencreylowee 3HavYeHue) nepemMeHHoOro Toka unu 71 B nOCTOsIHHOTIO ToKa.

KoHctpykumen Y3WUM, 3a uckmoyeHneM knaccuduuMpyembiX Kak HEQOCTYNMHble, AOMKHO ObiTb
npeaycmoTpeHo, 4Tobbl koraa Y3WUIM noagcoeaMHEHO W YCTAHOBIEHO Kak NPV HOPManbHONM dKkcnnyaTauuu,
€ro 4actu, HaxoasLWwmecs NoA HanpsbkeHueMm, Obinu HEeAOCTYNHbI ANsi NPUKOCHOBEHUA K HUM, AaXe nocne
CHATUA 4acTein, KOTOpble MOryT cHuUMaTbcA 6€3 MOMOWM MHCTpPyMeHTa (NPOBEPOYHOE WCMbITaHMEe ¢
NOMOLLBIO U30NUPOBAHHOIO MHCTPYMEHTA o 6.3.4).

CoeavHeHne Mexay BblBOJAMM 3a3eMIIEHUS U BCEMMW AOCTYMHBIMU YaCTAMMU, NOACOEAUHEHHBLIMU K
HUM, AOMKHO UMETb HU3KOE conpoTusneHue (cMm. IEC 60529).

B HekoTOpbIX CTpaHaxX NPUMEHSAIOTCS HALUMOHANbHLIE HOPMBI.

5.3.5 OrHecToMKOCTb

Msonupyiowme 4actu kopnyca AOmkHbI ObITb HEBOCMNAMEHSIOLUMUCA UNWU CaMO3aTyXaloLWUMK.

B HekoTOpbIX CTpaHax NPUMEHSIOTCS HALUMOHASNbHLIE HOPMBI.

5.4 Tpe6GoBaHUA K YCITIOBUSAIM OKpyXalowen cpeabl

Y3WUNM, npeaHasHa4YeHHble ANS MPUMEHEHUS TOMBbKO B HEKOHTPOMUPYEMbIX YCNOBUSIX OKpY>XKaloLlen
cpeabl, cornacHo 4.1 AomMkHbl OTBEYATb HWXENpPUBEAEHHbIM TpeboBaHMAM K OKpyxaiolen cpeae,
COrnacoBaHHbLIM MeXay U3roToBuTenem u notpedbutenem.

5.4.1 CTOMKOCTb K NOBbLIWEHHbIM TeMnepaType BNaXxXHOCTH

Y3UM noasepraioT BosgencTsuio temnepatypbl 80 °C UM OTHOCUTENbHOW BnaxHocTn 90 %.
AnuTenbHOCTb BO3AEeNCTBMA BbiOMpaloT no tabnuue 15. [laHHoe ucnbiTaHne NpPoBoaAT ToNbko Ans Y3WUM,
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npeaHasHayYeHHbIX AN SKCnyaTauum B HEKOHTPONMMPYEMBIX YCIOBUSX OKPY>KAIOLLEW Cpeabl, ero NpoBoasAT
B COOTBETCTBMU C 6.4.1. [ocne BO3AENCTBMA KOMMOHEHTbI Y3UI, orpaHuumBatoLime HanpskeHue, AOMKHbI
cooTBeTCTBOBaTL  TpeboeaHmam 5.21.2 w5213, Ecnm wucnbityemoe  Y3UM  coaepxut
TOKOOrpaHMYMBaIOLLME KOMMOHEHTbI, TO OHW AOSMKHbI COOTBETCTBOBATL TpeboBaHusam 5.2.2.2 1 5.2.2.3.

Ecnu npeacrasneHHsie usrotosutenem cepumn Y3UM otnuvatotca sHavyeHmem U, U Npu ULEHTUYHBIX
YacTAX UMEKT MEHSAEMbIE NMapamMeTpbl HamnpsXKeHWI KOMMOHEHTOB OFpaHUYEHUsI HaMPSDKEHUS W ToKa Ans
kanuBpoBkM cneumduyHOro 3HaveHuss U,, B TakOM cnyyae WuCMbITaHUIO nognexaTt Tombko Y3UM c
HanGoNbLUMM YPOBHEM HAMNPSHKEHUS 3aLLUUTbI.

5.4.2 Linknuueckoe U3aMeHeHHUe OKpyXarllel cpeabl C UMNYNbCHbLIMU NepeHanpsiXeHUAMMU

Y3UIM noaeepraioT UMKIUYECKOMY W3MEHEHUI0 Temnepatyp Mpu MNOBLILEHHOW BRAXHOCTU C
OOHOBPEMEHHON noAaqyen WMMYIbCHbIX TOKOB. TUM LMKNUYECKOTO M3MEHEHWUS TemnepaTtyp BbiGuparT no
Tabnuue 16.

Bo BpemMa u nocne UMKNUYECKOTO MW3MEHEHMSI OKpy)Kalolen cpeabl KOMMNOHeHTbl Y3WUIM,
orpaHuyMBalOLME HanpsbkeHue, [OMKHbl COOTBETCTBOBATb TpeboBaHuaAm 52.1.2 un 52.1.3. Ecnu
ucnoityemoe Y3UIM coaep>XMT TOKOOrPaHUYMBAIOLLUME KOMMOHEHTLI, TOrAA OHW AOJMKHbI COOTBETCTBOBATh
TpeboBaHusam 5.2.2.2 1 5.2.2.3.

[daHHOe wucnbiTaHue npoBOAAT TONMbKO AnA  Y3WUI, npeaHasHayeHHbIX AnA  dKCnnyarauuu B
HEKOHTPOMUPYEMBIX YCIIOBUAX OKPYXKaKoLLEen cpeakl, U UX cneayeT nNpoBOAUTL B COOTBETCTBUM C 6.4.2.

Ecnu npeacrasneHHble usrotosutenem cepun Y3UNM otnuyaiorca sHadeHmem U U Npu MAEHTUYHBIX
YacTAX UMEKT MEHSEMbIE NapamMeTpbl HamNpPsXKEHW KOMMOHEHTOB OFpaHUYMEHUs HaNpsDKEHUst U Toka Ans
KanubpoBkM cneunduyHoro 3HaveHuss U,, B TakOM Cryyae WCMbITAHMIO noanexaTr Tonbko Y3WUI c¢
HambonbLIMM YPOBHEM HaMpsiXKEHUA 3aLuThl.

5.4.3 Lluknuyeckoe U3aMeHeHUe OKpyXawluen cpeabl ¢ BO3aeUCTBUEM NEePEeMEHHOro ToKa

Y3UIM noaeepraioT UMKNUYECKOMY W3MEHEHWI0 Temnepatyp npu MNOBLILWEHHON BRAXHOCTU C
OAHOBPEMEHHOW nogaden nepemMeHHbIX TOKOB.

3HayeHusn 3TUX TOKOB U UX ANUTENBHOCTL BbIGUPatOT no Tabnuue 5.

Tun UMKNMYECKOro U3MEHeHUa Temnepartyp BbiGupatot no tTabnuue 16.

Bo Bpemsa u nocne UUKNUYECKoro u3MeHeHus okpyxawwen cpeabl Y3UM aomkHbl COOTBETCTBOBATL
Tpe6oBanusam 5.2.1.21 5.2.1.3.

[aHHOe wucnbiTaHue npoBOAAT TOonNbko AnA  Y3WUI, npeaHasHadeHHbiX Ana  akcnnayarauun B
HEKOHTPONMPYEMbIX YCNOBUSX OKPY>KAIOLWEN cpefbl, M UX cnegyet NpoBoAUTbL B COOTBETCTBUMU C 6.4.3.

Ecnn npeacrasneHHble usrotoputenem cepumn Y3UI otnuyaiorca sHaueHmem U; U Npu MAEHTUYHBIX
4acTax UMEKT MEeHsAEeMble napameTpbl Hal'lpﬂ)KeHMVI KOMIMOHEHTOB OrpaHU4YeHus HanpsH>keHua U Toka AnA
kanMbpoBkn cneuuuyHoro 3HayeHuss U;, B TakOM Crny4yae WCNbITAHMIO noanexatr Tonbko Y3WUIl ¢
HanbonbLLUMM YPOBHEM HaNPSHKEHUA 3aLLUMUThI.

6 TunoBble UCnNbITaHUNA

6.1 OOwue ucnbiTaHUA

6.1.1 UpenTnpukaumna n AOKyMeHTaLUA

Mpu ocmoTpe naeHTudUKaLmMa n AOKYMeHTaumMa AOIKHbLI OTBe4aTh TpeboBanusam 5.1.1.

6.1.2 MapkupoBka

[NpoBepKy MapKUpOBKU BbIMOSMHAIOT NpU ocmoTpe. MNMpoBepke Ha yCTOMYMBOCTb NOABEPraioT BCE TUMbI
MapKUPOBKU, KDOME HAHECEHHOM LLTaMMOBAHWEM WNW FPABUPOBAHNEM.

McnbiTaHue NpoBOAST HATUPAHUEM MApPKUPOBKU BPYUHYIO B Teé4eHUe 15 C KyCOYKOM BaTbl, CMOYEHHOMN
BOAOW, U ewie B TedyeHue 15 C KyCOUKOM XNONKOBOM TKaHW, CMOYEHHOW reKCaHOBbIM pPacTBOpUTENEM C
cogepXaHueM apomaruyeckux BellectB He Gonee 0,1 % oT o6bema, kaypubyTaHOMOBLIM 4YMCNOM 29,
HaYanbHOM TOYKON kuneHusi okono 65 °C u yaenbHbiM Becom 0,68 r/,qm3. Mocne 3TOro ucnbiTaHUA
MapKUPOBKA AOIDKHA ObITb SICHO pa3nuuuMOn.

6.2 dneKkTpuyeckme ucnbiTaHnusa

6.2.1 UcnbiTaHue HA OrpaHnYeHUe HanNpXKeHUNA

H3noxump e Hogol pedakyuu:

Ecnu He yCTaHOBNEHO UHOE, ANS BCEX UCTIbITAHUI, B KOTOPLIX TPEOYEeTCA UCTOYHUK NuTaHusA npu U,
MAN NPU MaKCUManbHOM HanpPspKEHWM OTKMIOYEHUS, AONYCK HA UCNbITaTeNbHOE HanpskeHne cocTaBnaeT
+0/-5 %. Ha nocTosiHHOM TOKe MakcumanbHble koneGaHua He A0MKHBI NpeBbIWaTh 5 %. Ha nepeMeHHOM
TOKe UcnbiTaHMs NPOBOAAT npu yacrote 50 My unu 60 My, ecnu n3rotToBUTENEM He YCTaHOBSIEHO MHOE.

Bo BCex UCMbITAHUSIX HA OTPaHUYEHME HAaNPSHXKEHUA NPOBOAAT ucnbiTaHnA obwero suaa (X7 - C, X2 -
C). UcnbiTtanne andpdepeHumansHoro suaa (X7 — X2) He apnsaeTca 06a3aTenbHbIM.
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MpunmeyaHue—OcHoBHbIE KOHpUTYpaLWK ANs uaMepennsi U, puBefeHbl B PEKOMEHAYEMOM NPUNOXEHUN F.

6.2.1.1 MakcumanbHoe anutenbHoe paboyee Hanpsbkenue (Ug)

U, npoBepsIoT B X04€ UCMbLITAHWA CONPOTUMBNEHUst usonsumm no 6.2.1.2.

6.2.1.2 ConpoTuBneHue usonsaummn

ConpoTUBAEHUE U3OMSILMUM U3MEPAIOT B 00EUxX NOMAPHOCTAX Ha nape BbiBOAOB OAHOBPEMEHHO.
McnbiTatensHOe HanpsbkeHue AOIPKHO ObiTb paBHO U,. Ecnu U, Y3UI umeeT 3Ha4yeHUs NepemMeHHoro u
NOCTOSIHHOTO TOKAa, TO €r0 CrieAyeT UCNbITbIBaTb HA MOCTOSIHHOM Toke. Ecnu U, Y3UM umeet 3HayeHun
TONbKO NEPEeMEHHOro Toka, TO €ero cnegyet UCMbITbIBaTb HA NOCTOSIHHOM Toke. Mpu 3TOM HanpshkeHue
NOCTOSIHHOTO TOKA PaccuUTLIBAIOT, kak Uy = Uc o *V2. [INA NONApU30OBaHHBLIX (3aBUCMMBIX OT NOMAPHOCTH)
KOHCTpYKumii Y3UI NOCTOSSHHOrO TOKa UCNLITAHWE MPOBOAAT TONbLKO B OAHOW MOASPHOCTU. N3MepAaIoT TOK,
NpOMNycKaeMbli MeXAy UCNbITYEMbIMU BbIBOAAMMU.

ConpoTuBNEHUE U3ONSLUKU PABHO UCMLITATENBLHOMY HAMpPSHKEHUIO, NPUKNAAbIBAEMOMY K BbiBOAAM
Y3WMM, neneHHoMy Ha U3MEPEHHbLIA TOK. OHO JOIMKHO ObiThb BbilLE UM PABHO 3HAYEHWIO, YCTAHOBNIEHHOMY
U3roTOBUTENEM.

6.2.1.3 OrpaHuyeHne UMNynbLCHOro HanpsHkeHus

Y3WMM ucnbITbIBAIOT OAHUM UMIYNbCOM, BbiOpaHHbIM U3 kateropun C no Tabnuue 3 u NpUNoXeHHbIM K
COOTBETCTBYIOLMM BblBOAAM. YPOBEHb TOKa BbIOUpAIOT, UCxoasa U3 TokonpoBoasLien cnocobHoctu Y3WIT,
YCTaHOBMEHHOW MPU UCMbITAHUU HA YCTOWYUBOCTb K BO3AENCTBUIO UMNYNbLCOB (CM. 6.2.1.6). O6a ucnbitaHus
Ha orpaHu4yeHue MMMNYNbCHOTO HAMPSHKEHUS U HA YCTOWYMBOCTb K BO3AEWCTBUIO MMNYIILCOB BbIMOSHAIOT C
OOHMM M TeM e umnynscom. B Tabnuue 3 npuBegeHbl MUHUMAanNbHbIE TpeOyemble 3HAYeHus, Apyrue
napamMeTpbl UMMYMbLCHOTO TOKA MOXKHO HAMTU B APYrux cTaHaaprtax, Hanpumep PekomeHgauuax ITU-T.

[l punmMedaHue 1 — WUcnblTaHne Ha orpaHu4yeHne UMNynbCHOro HanpsKeHus Up He obsAsaTenbHO ana
kaTeropuin A, B n D.

anKﬂa,ﬂblBaPOT NATb OTPULIATENbHLIX U NATb NMONOXXUTESIbHLIX UMIMYNbCOB. FeHepaTop AOIDKEH UMETb
HanpshKeHne X0NoCTOro XoAa u TOK KOPOTKOTO 3aMblkaHusl, BbibpaHHblie no Tabnuue 3.

OrpaHuveHne HanpskeHus MW3MepsAlT AN Kaxaoro umnynbca 06e3 Harpysku. MakcumanbHoe
U3MEPEHHOE HanpsaXeHue Ha COOTBETCTBYHLUMX BbiIBOAAX HE [AOIDKHO NpeBbLILLATbh YKa3aHHOro ypoOBHA
HanpsokeHua sawmTbl (Uy). Mexay uMmnynbcamu formkeH 6biTb JOCTATOYHbIA MHTEPBan BpeMeHH, YToObl He
JONYCTUTb  HakonmeHwa Tennotel. O4eBMAHO, YTO pasHble Y3UM wumeloT pasHble TennoBble
XapakTepucTUku, NOSTOMY UHTEPBAIbI BDEMEHU MEXAy uMmnynbcamu 6yayT pasHble.

MpumedaHue 2-CeefeHus o6 ycTaBkax caMomnucLeB A1 3aNMCu UMNYNLCOB CM. B NpunoxeHun D.

Tabnuuya 3 — DOpMbl BOSHbI HAMPSHKEHUS M TOKa NPU OTPAHMHYEHWUM UMMYSbCHOIO HAMPSDKEHUS W
CTOMYMBOCTM K UMMYNbCaMm

Karero- Tun Xonoctoe TOK KOpPOTKOro MuHmManLHoe UcnbiTyeMble
pus UCMbITaHUA HanpskeHune” 3aMblkaHusA Hucno BbIBOAbI
NMNynbLCcoB
OuyeHb 2 1kB 10 A,
HU3Kaa CKOpOCTb
A1 CKOpPOCTb BO3pacTaHus He nogatotca
Bo3pacra- ot 0,1 kB/c = 1000 mkc
HUSA 40 100 kB/c (ANUTEeNbHOCTb)
A2 MepemeH- Bbibpatb ucnbitanmne no tabnuue 5 OauH unkn
HbI TOK
B1 1B 100 A
10/1000 10/1000
Huskas
B2 CKOpPOCTb otr1kBpao4«kB oT25A o 100 A 300 X1-C
10/700 5/320 X2-C
X1-Xx2?
B3 Bospacrta- 2 1kB ot 10 Ago 100 A
HUS 100 B/mke 10/1000
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OKoOHYaHuUe mabébnuyb 3

Karero- Tun Xornocroe Y Tok kopoTKOro M”“E;":ﬂ“; Hoe Mcnbityemble
pusa ucnbiTaHUs HanpshkeHue 3aMblKaHUA MY NbCOB BbIBOAbI
C1 ot 0,5 no< 2,0 kB o1 0,25 kA no 1,0 kKA 300

Bbicokas 1,2/50 8/20
CKOpPOCTb
Cc2 BO3pacrta- ot 2 kB no 10 kB oT 1 KA no 5 kKA 10
HUs1 1,2/50 8/20
>1kB
C3 1 kB/MKC ot 10 Ano 100 A 300
10/1000
D1 Bbicoko- =1kB ot 0,5 KA 00 2,5 kA 2
BOJbTHbIW 10/350
D2 = 1kB ot 0,6 KA no 2,0 KA 5
10/250

MpumedaHue— 3HayeHusn, NpuBeaeHHbIE B Taﬁnuue 3, ABASAIOTCA MUHUMANBHBLIMU.

" Mo>HO MCNONb30BaTh XONOCTOE HanpskeHune, kpome 1 kB. OaHaKO, OHO AOMKHO ObITb 10CTAaTOUHBIM
ansa cpabatbiBaHust ucnoityemoro Y3UM.
2 BbiBoabl X7 — X2 NCNbITLIBAKOT TONBKO NpYU HEOBX0ZUMOCTH.

Mpu npoeepke U, TONLKO 0AWNH UMNYNbC hOPMbI BOSTHBI NO KaTeropuun C asnaeTca o6asarenbHbIM, N0
kateropusim A, B u D — He 06sa3aTenbHbl. MpuknagbiBaloT 5 NOMOXMTENLHLIX U 5 OTpULATENbHbIX
MMMNYsbCOB.

Ons namepeHus yCTOM4YMBOCTU K BO3AENCTBUE UMMYIbCOB (hOopMa BOSHLI UMNYNbCA NO kateropum C
asnaeTcsa obasarensHoin, A1, B u D — He o6a3aTenbHblI.
Kateropuu B1, B2, C1, C2 n D2 sBnAOTCA NPOM3BOAHBIMU UCNbITAHUI C HANPSXXEHUEM, NOSTOMY B
rpadpe «TOK KOPOTKOro 3aMblKaHUA» NMPUBEAEH OXUAaeMblii TOK KOPOTKOrO 3aMblKaHUA B TOUKE
npucoeanHeHus ucnoiTyemoro ycrpoicrsa (UY). Kateropuu B3, C3 n D1 aBnATcA NpousBogHbIMK
UCNbITAHUI C TOKOM, NOITOMY TpeOyeMbil UCMbITAaTENBHLIN TOK perynupyiot yepes Y. MakcumanbHbie
Jonyckn Ha (bopMy BOMHbI, NPUBEAEHHbIE B TAabNuLUe 2, He A0KHbI ObITb NpeBbILLEHb!. [na
NPOU3BOAHBLIX UCTLITAHWUIA C HANPSHXKEHUEM 3(PPEKTUBHOE BbIXOAHOE HANPSHXKEHUE NPUMEHSAEMbIX
reHepaTopoB AOMMKHO ObITk AndA kateropum B1 — 10 Om; ansa kateropuu B2 — 40 Om u ansa kateropui C1,
C2unD2 -2 Owm.

Ecnu HeoGxoamMmo, MMnynbc MOXET ObiTb N0AaH Ha BbiBOAbI X7 — X2 Y3UI, nokasaHHbIX HAa pUCYHKax
1c) n 1e).

Mpu ucnbranusax  Y3UI, nokasaHHbIX HA pucyHkax 1¢) u 1e), kaxxaasa napa BbIBOAOB MOXET ObiTb
UCNbITaHa OA4HOBPEMEHHO U NPU OAHOW U TOM KE NONAPHOCTU UIU NOPO3Hb.

Mpu ucnbirannax  Y3WUIM, umerowmx obwmii TOKOBLIA NMyTb (CM. 4.3), U3MEPAIOT HanpsiXeHue Ha
BBOAHbIX BbIBOJAX, K KOTOPLIM HE NPUKNAALIBAIOT UMMYNbC, OHO HE A0IMKHO ObITh CB. U,

6.2.1.4 BoccraHoBneHue uMnynbca

Y3UIN noacoeaunHsIIOT, Kak MOKA3aHO HA PUCYHKE 2. 3HAYEHUS HaNPSDKEHUS U TOKA BOCCTAHOBIEHUA
MMnynbca BbIGUPAIOT NO AAHHLIM, NPEAOCTABMNEHHLIM U3rOTOBUTENEM, UM OCHOBLIBAsICb HA KOMOMHaUMAX
HanpskeHne/Tok no Tabnuue 4 no ykasaHuAM MW3roToButensi. Takue CUNOBbIE MWCTOYHUKM OOBIYHO
paccuntaHbl Ha cucteMHble napameTtpbl. Ecnu Y3UI nepemMeHHOro Toka, €ro HyXXHO WCMbITbiBaTb Ha
nepemMeHHoM Toke. Y3UI NOCTOSIHHOIO TOKA HY)KHO MCMbITLIBATbL HA NOCTOSIHHOM Toke. Y3UI nepeMeHHOoro
TOKQ 1 MOCTOSAAHHOTO TOKA HYXXHO UCNbITLIBATL HA NOCTOAHHOM TOKEe. B 3aBUCUMOCTU OT KOHCTPYKLmK Y3UI
NOCTOAHHOIO TOKA WCMNbLITAHUS MOXHO MNPOBOAUTL TOMbKO B OAHOM nonspHocTu. [pu wucnbITaHuM Ha
NepeMeHHOM TOKe reHepaTop MMMYSbCOB AODKEH ObiTb CUHXPOHM3MPOBAH MO OTHOLUEHWIO K hase
HanpsH>KeHUA NePeMeHHOro Toka (Kak npaBuno, npu gasHom yrne ot 30° ao 60°).

Ana kateropun B1 unu C1 ¢bopMbl BONMHLI MUMNYNBLCHOTO HANMPSPKEHUA U TOKA BbIOMpaloT no Tabnuue 3.
lMnukoBOE X0NOCTOE HanpsXKeHUe AOMKHO ObITb JOCTATOMHO BbICOKMM, UTOOLI rapaHTUpoBaTh cpabaTbiBaHue
KOMIMOHEHTOB, OrpaHuynBalowmx HanpsbkeHue. [MONAPHOCTb MMMYMbLCHOTO HaNPSHKEHWA [OMkHA ObITb
OIMHAKOBOW C MOMAPHOCTLIO UCTOYHMKA HANPSXXEHUA. Bpemsa BOCCTAHOBNEHMA ONPEAEensioT Kak MHTepBarn
BpPEMEHU Mexay nogaden umnynbca A0 Bo3Bpata Y3UI B COCTOSSHUE BbLICOKOTO BHYTPEHHErO
COMNPOTUBIEHUS.

MoaaloT 0AMH NONOXUTENBHBINM U OAWH OTPULIATENbHBIA UMMYNLC C MHTEPBArIOM He YeM 1 MUH, Bpemsi
BOCCTAHOBIIEHUSA U3MEPAIOT ANA KaXKL0ro MMMynbea.
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MpuMeduaHune — lNonspHOCTb AUOLOB B pasBAsbiBaloleM (UNLTpe (PUCYHOK 2) JOIKHa MeHsTbes
COOTBETCTBEHHO CMEHe MOMAPHOCTI UCTOYHNKA MUTAHWUS NOCTOSIHHOO TOKAa W reHepaTtopa UMIynbCOB.

TaGnuuya 4 —HanpsKeHUs U TOKM UCTOMHUKA ANSA UCMbITAHWS HA BOCCTAHOBMEHUE UMMynbca

HanpﬂmeHme XOnoCTOoro xoaa Tok KOPOTKOro 3aMblKaHMUA NCTOYHUKA, MA
ucTouHuka 2, B
12
500
24
48 260
97 80
135 200 "
7 Y3MM moxeT 6biTb NOACOEAMHEHO nNapannenbHO NOCHeAOBaTENbHON KOMOMHAaLMeN
E)esmcmpa Ha 135 — 150 Om n koHaeHcaTopa Ha 0,08 — 0,1 MKD.
) flonyck (Bkmo4as konbLo) + 1 %.

6.2.1.5 YcTOM4YMBOCTb K BO3AEWCTBMIO NEPEMEHHOIO TOKa ANA (PYHKLUMKU OrpaHUYEHNSA HanpskeHns

Y3UIM pomkHo ObiTb NOACOEAWHEHO, Kak MNOKaszaHO Ha pucyHke 3. MepemeHHbIn TOK KOPOTKOro
3amblKaHus BbIOUpaOT no Tabnuue 5. MPUMEHAIOT TOKM ANS Nogadn 3aJaHHOro Yyucna UMnynsCoB U BPEMS
Mexay nogadamu MMNYNbCOB, AOCTATOMHOE ANsi TOro, 4to®Obl HE AOMYCTUTb HAKOMMEHUs TennoTbl B
UcCnbITyeMOM ycTpolicTBe. [ogaBaeMoe WCMbITAaTeNlbHOE HamnpsikeHWe NepemMeHHOro Toka AOJHKHO ObiTb
AOCTaTOYHOW BenW4uHbl, YTOBObI BbI3BaTb NONHOE cpabaTrbiBaHMe KOMMOHEHTOB Y3WUI, orpaHM4MBatoLLmx
HanpsbkeHne. [o ucnbiTaHMs M MNocne 3aBeplleHus nogaynm nepemeHHoro Toka Y3UM  gormken
cooTBeTcTBOBaTh TpeboBanusam 5.2.1.2, 5.2.1.3, 5.2.1.4 (ecnu npumeHum) n 5.2.2.2.

Toku, BbiGpaHHbIe No Tabnuue 5, NoAatoT K COOTBETCTBYIOLLMM BbIBOAAM.

Mo Tpe6oBaHNUIO U3rOTOBUTENS UMK NOTPEBUTENA TOKM MOTYT NOAaBaTbCA AOMNONHUTENBHO K BbIBOAAM
X1 = X2 Y3WI, nokasaHHbIX HA pUCyHkax 1c¢), 1e) u 1f).

Mpwu ucneitanun Ha Y3WUIM no pucyHkam 1¢), 1e) u 1f) kaxxaasa napa sbiBogos (X7 —C u X2 — C) moxert
ObITb UCMbITAHA OTAENBHO.

Mpu ncnbiraiumn Y3UIM ¢ o6wmm TOKOBBIM nyTeM, CM. 4.3. M HanpoTuB, AN MHOFOBbLIBOAHBLIX Y3UI
ncnbiTaHne Ka>xgoro BBOAHOrNo BbiB0O4ga C 06LI.I'I/IM BbIBOAOM BbINOJIHAKOT OTAENbHO.

Tabnuuya 5 - lpegnoytuTencHole 3HAYEHUA TOKOB A4Sl UCMbITAaHWA yctonvusoctn Y3UIM k
BO3ENCTBUIO NEPEMEHHOr0 Toka
TOKM KOPOTKOro
3aMblKaHUsl 4aCcTOTOM
0T 48 0o 62 'y Ha AnutenbHOCTb, C Yucno nogay Toka 2
KaXabl UCMbITYEMbIN
BbIBOA " (nencts.), A
0,10
0,25

0,50
0,50 30
1,00
1,00
2,00

2,50
5,00
10,00
20,00 1
" 3HaueHns, NpUBEAEHHBLIE B AHHON Tabnuue, ABNAIOTCS MUHUMATBHBIMMU.
2 B apyrux cTaHaapTax MOXHO HaiiTH ApYroe YUCHO Noaay ToKa.
% BbiBoabl X7 — X2 UCTILITLIBAIOT TOMNLKO NPU HEOBXOAUMOCTH.

) McnbiTyemble BbIBOAbI

SN QN ULy

X1-C
X2-C
X1-x2°

RN RN NI\ N ) ) R

oo|o|o| 0|B|o|=|o| or|on

6.2.1.6 YCTOMYMBOCTb K BO3€CTBUIO UMNYNbCA AN (PYHKUMMU OrPaHNYEHNS HaNPSHKEHUA

Y3UM ucnbiTbiBAIOT UMNYNbCOM, BbIOpaHHbLIM M3 kateropuu C no Tabnuue 3, nogaBaemMbiM K
COOTBETCTBYIOLUMM BbIBOAAM, BbiOpaHHbIM MO Tabnuue 3. Takoi xe UMNynbC NPUMEHSIIOT ANA UCTIbITAHUS
HanpsHkeHMEM OrPaHUYEHMS UMNYIIbCa COrnacHo 6.2.1.3. MoXHO NPOBECTU AOMONMHUTENbHLIE UCTILITAHUSI C
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ApYrMMM UMnynbcamu, BbiOpaHHbIMKU U3 kateropuii A1, B, C u D no Tabnuue 3, a Takke ¢ UMNYbCaMM,
ykaszaHHbIMU B AoOKymeHTauun Ha Y3WUM. OaHako, TakMe MUCNbITAHUA ABRAIOTCA HeobasaTenbHbIMU U
NPOBOAATCA TONbKO AN ONpeAeneHHbIX HasHavyeHun Y3UI.

Y3UI npucoeanHAIOT Kak NokasaHo Ha pucyHke 4. IMnynbCHbIM TOK 6epyT COrnacHo MUHUMAarnbHOMY
yucny nogay Toka, ykasaHHoMy B Tabnuue 3, ¢ uHTepBasniamu BpeMEHU Mexay nogavamu, A0CTaTOUHbIMM,
yTOObI N36€xaTh HAKOMMEHUS TENNMOTbLI B UCMLITYEMOM YCTpoiicTBe. MONoBUHY YMcna UCNbITAHWUIA NPOBOAAT
B OJHOM MNONAPHOCTM, APYIYI0 — B MPOTUBONONOXHOW. BmecTto atoro gonyctumMo nonoBuHy 06pasuoB
MCMbITbIBATb B O[HONW MOJNIAPHOCTU, @ APYryl0 NONOBUHY — B MPOTMBOMONOXHOW. [0 MCNbITaHMS U nocne
3aBepwieHns nopad toka Y3WUI pomkHbl cOoOTBETCTBOBATL TpebGoBaHusm 5.2.1.2, 5.2.1.3 (no oagHomy
MMMYIBCY B KKA0W NONSIPHOCTH), 5.2.1.4 (N0 NPUMEHEHUIO) M 5.2.2.2 (N0 NPUMEHEHMUIO).

Mo TpeboBaHMIO MMNYNLC NPUKNAALIBAIOT K BbiBOAAM X7 — X2 Y3WUI, nokasaHHbIX HA pucyHKkax 1c) u
1e).

Kaxayio napy BbiBogoB (X7 — C u X2 — C) Y3WI, nokasaHHbIX HA pUcyHkax 1C) u 1e€), MOXHO
UCMbITBIBATb OTAENBLHO.

CseaeHua 06 Y3UI, umetowmx obwmii nyTb Toka, npuBeaeHbl B 4.3. [Ina ucnbitaHuit Ha Y3UI no
pucyHky 1f) gocTaTouHO BbIOpaTh ABA BLIBOAA B ka4eCTBE TMNOBOrO 06pasua npu ycroBumu, YTO BCE BbIBOAbI
COEAMHEHbI 3aLMTHOWN LIENbIO C BLIBOAOM C.

6.2.1.6.1 [lononHUTENbHOE UCNbITAHWE ANA MHOTOBbLIBOAHLIX Y3WUI

Ecnu nsrotoBuTenb ykasbiBaeT CyMMapPHbIA UMNYNbCHBIN TOK, UCNIbITAHUE COrnacHo 6.2.1.6
NOBTOPSIOT C BHECEHUEM CMNEAYIOLLEr0 USMEHEHNA U AONOSNHEHWN.

[aHHoe ucnbiTaHue He TpebyeTtcs, ecnu yeTonuneoctb Y3UI Kk cymmapHOMY UMNYTIbCHOMY TOKY
paBHa YyCTOMUYMBOCTU OAHOMN JIMHUU K UMNYNbCHOMY TOKY (T.€. CYMMaPHbI MMMYJbCHbIN TOK paBeH 10 KA,
YCTOWUYUBOCTb K MUMMNYINIbCHOMY TOKY OAHOM NUHUKN — TaKKe paBHa 10 kA).

MuorosbiBogHbie Y3UIT (pucyHku 1c, 1f, 1€) MOryT UMeTb CyMMAapHbI UMMYNbCHLIA TOK (/1ota1),
NpOTEKAIOLLMI Yepes OOLME KOMMOHEHTBI M COEAUHEHUA K BbIBOAY 3a3eMmneHusi. Ha pucyHke 16 npuseaeHbl
ABa npumepa. Bee 3awmiaemble MMHAN JOMKHBI UMETb UMNYSLCHbIN TOK, PaBHbIH CYMMapHOMY
UMMYNLCHOMY TOKY, A€NIEHHOMY Ha YUCHO NIMHUI, NPUKNaabLIBAEMOMY OJHOBPEMEHHO ANSA NPOBEPKU
[OCTaTO4HOM TOKOBOM CcnocobHocTu 00wwero nytu Toka. Mocne atoro ucnbitanus Y3UIM He A0MKHO BbIATH
13 cTpoA. JaHHbIM UCMbITAHMEM TaIOKE NPOBEPAIOT AOCTATOYHYIO TOKOBYIO CNOCOBHOCTb BHYTPEHHUX
coeguHeHun Y3WUn.

PasBsasbiBalowuin hunbTp HE JOMKEH 3HAYMTENBHO BMNUATL HA UCMIbITATENbHLIN UMNYNLC. JonycTumoe
OTKMOHEHMWE UCTbITAaTENbHOr0 UMNYNbCa POPMbI BOSHbI 8/20 He AOMKHO NpeBbiwaTh GOpMy BOMHbI 8/25
ansa kareropuin C1 u C2 ¢ gonyckom + 30 % ans spemeHn (OpoHTa M BpEMEHU nonynepuoaa.

MpuMedaHuUe— ECNU HEBO3MOXHO JOCTUYL BblLUEYKa3aHHbIX MNapaMeTPoB (pOpPMbl BOMHLI, UCNbITaHNE
npoBoAST Ha MopuduuupoaHHOM Y3WUM, npefocTaBNeHHOM MW3roToBUTeNieM, B KOTOPOM Kaxabli «OTAeNbHbIN
3alWWTHLIA anemMeHT» (1) Ha pUCyHKke 16 3aLMTHON CXxeMbl COefMHEHWA 3Be3fO0W HaKOpOTKO 3aMKHYT. Ha Bpems
UCNblTaHUA BCe BBOAHbIE BbIBOAbI X1—-Xn coeVHeHbl BMecCTe.

6.2.1.7 Pexxum noBpexaeHnsa npu nepeHanpsxeHun

Y3WIM noasepraioT nepeHanpsekeHnio UMNYMbCHBIM U NepeMeHHbIM Tokamu. Ans Y3UI, nokasaHHbIX
Ha pucyHkax 1c¢, 1e u 1f, kaxayio napy BeIBOAOB MOXHO UCMbITEIBATL 0TAENLHO. Ans Y3UIM no 1f BeiGupator
[iBa BbIBOAA B Ka4eCTBe XapakrepHoro obpasua. OctansHble Y3UI noasepraioT UCTbITAHUIO UMMNYTbCHBIM U
nepemMeHHbIM TOKaMu.

3aTteM npoBOAAT WCMbITAHUSI HA MPOBEPKY COMPOTWUBIIEHWUS U3ONALMMW, OrPAHUYEHUS HANPSPKEHUA U
noCnefoBaTEeNbHOr0 CONpoTMBIEHUA (MO MPUMEHEHWI0) Ans OMpeaeneHus NpUeMnemoro  pexuma
nospexaeHua Y3UIM ot nepeHanpskeHus, kak ykaszaHo B 3.3. [lMocne cpabateiBaHus  Y3UI ot
nepeHanpspkeHusl, ero CoCTOAHME He OOJMKHO BbI3bIBATb BO3rOPaHWUsi, B3pbiBA, SMEKTPUYECKOro yaapa u
BbIOpOCa TOKCUUHbIX ra3os.

MpumeyaHue 1-[1Ona mHoroctyneryateix Y3 gonycTUMbl pasHble pexuMbl NoBpexaeHns (Hanpumep, X7
— C MOXeT UMeTb pexum 2, a X7 — X2 — pexum 1.

MMnynbcHoe nepeHanpsieHue

Y3UIM npucoeamnHsIoT, Kak Noka3aHo Ha PUCYHKE 4. IMMNYNbCHbIW TOK i, YKA3aHHbIA M3rOTOBUTENEM, C
dopmoii BonHbl 8/20 noaatot k Y3UIT B nopsake BO3pacTaHWA B CrieayoLLen nocneaoBaTenbHOCTH :

Itest = in (1 + 0:5 /V)

UcnbiTaTenbHbin umkn HaunHawT ¢ N=0 (lest = ip). ONA kaagoro nocneaywoowero ucnbitaHua N
ysermyuBalot Ha 1. Uwkn orpanuwumeator N=6. Ecnu nocne atoro Y3UI He p[pocTturno pexuma
NepeHanpsHKeHUs, €ro NoABEpratT UCTLITAHUIO HA NePEeHanPsXKEHNE nepeMeHHbIM TOKOM.

MpuMeyaHue 2—Ecnu i, NpesbillaeT BOIMOXHOCTU MOPUAHOro reHepaTopa, To NPUMEHSIIOT YACTO TOKOBbI
reHepatop 8/20. MuKoBbIA TOK, MpoTekatoWwnii Yepes Y3UI, perynupyrotT O 3Ha4YeHUs 3afaHHOro M pacc4UMTaHHOro
MMNYNBCHOro TOKaA /p.
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MepeHanpsikeHne nepemMeHHbIM TOKOM

Y3WI nogcoeaunHAioT, Kak NOKa3aHo Ha pucyHke 3. MNMepemeHHbIn TOK NepeHanpshKeHusa onpeaenser
N3roToBUTENb. TOK MOAAKT B T€YEeHne 15 MuH. BenndmHa xonocToro HanpskeHust ¢ 4actotoun Ttoka 50 My
unu 60 Ny fomKHa GbITb AOCTATOYHOM, YTOObI BbI3BaTh NOMNHOE cpabatbiBaHue Y3UI.

M puMedaHune 3- PerynmpyeMbm nenbiTaTenbHbIN TOK — 3TO TOK KOPOTKOro 3aMblkaHUA UCTOYHUKa TOKa.

6.2.1.8 NcnbiTaHne MepTBOIN TOYKK

Ona onpeaeneHus MepTBbIX TOYEeK B MHoroctyneHdatom Y3WUI Ha HoBOM o6pasue npoBOAAT
crneayoLme UCTbITaHNS:

a) BbIGUpaloT Ty >xe popmy BOMHBI UMNyNbCa, YTO Npu onpeaenenun U, (cm. 6.2.1.3). Bo Bpems
nogayv umnynsca ocuunnorpacdoM U3MEpSsIIOT HanpsKeHUe orpaHuvyeHus umnynsca M popmy BOMHbI
HanpskeHme/spems.

b) cHmxaloT HanpsbkeHue xonocToro xoga Ao 10 % 3HaYeHMS HanpsHKEHUS MO NEPEUYUCTIEHUIO a) U
noaatT K YU ogmH nonoxuTenbHbIii MMNYNbC, M3MepsAs ocumnnorpacpom orpaHUMEHHOE HarnpshKeHUe.
dopmMa BOIHbI OFPAHUYEHHOTO HANPSPKEHUS AOMKHA OTNMYATLCA OT MOMYYEHHON B nepevucnenum a). Ecnu
3TO He TaK, BblOupaloT Gonee HU3KOe HanpsXKEHUE XOMOCTOro xoAa. TeM He MeHee, 3TO HanpsbkeHue
JOIDKHO ObITh Bbile Uy,

C) NoAaloT MNONOXKMTENbHbLIE UMNYNbChI HANPSXKEHUS], 3HAYEHUSA KOTOPLIX AOJDKHBLI cocTaBnsATb 20 %, 30
%, 45 %, 60 %, 75 % un 90 % 3HA4YEeHUA MnepeyncneHus a), Npoaorkas M3MepsATb (HOPMY BOSHbI
OrpaHUYNBaEMOrO HaNPSDKEHUS;

d) npu 3HayYeHUM HaNpsSHKEHUSI XOMOCTOr0 Xxoda, koraa dopma BOMHbI BEPHETCS K YKa3aHHOW B
nepeyYncrieHnn a), UCMbITAaHWE NPeKPaLLaoT;

€) CHWXKAaKT HanpsbkeHue XOnocToro xoaa Ha 5 % wu BO30OHOBMAT McnbiTaHue. [Npogorpkaiot
MocTeneHHo no 5 % CHwXaTb HanpPsXXeHUEe XONOCTOro A0 TexX nop noka dopma BOMHbI HE AOCTUTHET
MOSNYYEHHON B NEPEYUCTIEHMN b);

f) HA aTom 3HaveHum HanpspkeHMe XONnOCTOr0 xoja NoAalT ABa MMNYNbCA MONOXMTENbHOW
MonsipHOCTM 1 ABa oTpuLUaTENbHOMN.

Mocne npoBeAeHMA WCMbITAHWA OT nepedncneHus a) ao nepeuncnenus f) Y3SUM pomkeH
cooTBeTcTBOBaThL TpeboBaHuam 5.2.1.2.

6.2.2 UcnbiTaHUA Ha OrpaHU4YeHne Toka

6.2.2.1 HoMMHanbHbIA TOK

Y3WI noacoeanHsIOT, Kak NokasaHo Ha pucyHke 5. MOLHOCTb UCTOYHMKA AOMKHA ObITh AOCTATOYHON
ANs Noga4Yn HOMMHAanbBHOro Toka. Yacrora ero gomkHa 6biTb 0 (NOCTOSIHHOrO TokKa) unu 50 'y wunu 60 Iy,
Ecnn Y3UIM nepeMeHHOro Toka, ero Hy>HO WUCMbITbIBaTb HA nepemMeHHoM Toke. Y3UI nocTosiHHOro Toka
HY>XHO MUCMbITbIBaTb HA MOCTOSIHHOM Toke. Y3UIT nepeMeHHOro Toka M MOCTOSAHHOTO TOKa HYXXHO
UCMbITbIBATb HA MOCTOSAHHOM TOKE.

Bo Bpems UCMbITAHUA C HOMUHANBHBLIM TOKOM (PYHKLMS TOKOOrPaHWYEHNUS, €CNM MMEETCH, HE AOMKHA
aeicreoBaTb. [Ons kaxagow koHdurypaumm Y3UIM ucnbiTaTenbHbld TOK MOAAIOT MpPU  Perynupyowmx
CoOnpoTMBNEHUAX Rs UM Rgy U Ry Wcnbityemasa YHKUMA TOKOOrpaHu4YeHust AOMKHA NpOBOAUTL
HOMMWHarbHbIA TOK B TEYEHWE He MeHee 1 4. Bo BpemA UCMLITAHWA YacTu, AOCTYMHbIE AN NPUKOCHOBEHMUS,
He AOMXHbl 4OCTUraTb Ype3amepHoro Harpesa (cM. IEC 60950 (nyHkT 4.5.1).

6.2.2.2 NocnegoBaTenbHOE CONPOTUBIIEHUE

Y3WI nogcoeanHAT, Kak NoKasaHo Ha pucyHke 5. McnbiTaTenbHOe HanpshkeHUe MCTOUHUKA JOIDKHO
ObITb U,. YactoTa ero gomkHa 6biTb 0 (nocTosiHHOro Toka) unm 50 'y unu 60 My. Ecnu Y3WUI nepemeHHoro
TOKa, €ro Hy>kHO UCNbITbIBaTh HA NepeMeHHOM Toke. Y3 nOCTOSIHHOrO TOKa HY>KHO UCMbITLIBATHL HA
NOCTOSAHHOM TOKe. Y3WI nepemMeHHOro Toka U MOCTOSAHHOTO TOKA HYXXHO UCMbITbIBAaTL HA NOCTOSIHHOM TOKE.

UcnbiTaTenbHbll  TOK AE€nalT paBHbIM  HOMWHANBLHOMY TOKY MOCPEACTBOM  PErynUpYIOLMX
conpotuBneHuin Rs unn Ry, n Rs. ConpoTtuBneHue onpegensior no cdopmyne (e — IR) / 1, rae e —
Hanps>KeHMe UCTOYHUKA; | — HOMUHASbHbIA TOK, U3MEPEHHbIA N0 CXEME UCMbITATENbHONM LiEnu Ha
puUCyHke 5.

6.2.2.3 Bpemsl cpabaTbiBaHWA OTHOCUTESNBLHO TOKa

Y3UI npucoeauHaoT, Kak nokazaHo Ha pUCYHKE 5. MICMbITaTENbHOE Hanps>keHMe UCTOYHUKA AOHKHO
OblTb MEHbLUE MaKCMMAarnbHOr0 HanpsXXeHUS OTKMIOYEHUS, YKa3aHHOrO M3rotoButenem. TOK JOIDKEH ObITb
MOCTOSAHHbIM,  WNMWM nepeMeHHbIM 4Yactoton 50 wunm 60 u.. Bbibop penawdT B COOTBETCTBUM C
npeanonaraemelM Ha3Ha4YeHUEM.

YCTpoiCTBa WUCMLITLIBAIOT MPU COOTBETCTBYIOLLMX TeMmnepaTtypax corfiacHo 4.2. Ytobbl yCTPOWCTBA
oXnagunuchb A0 MCMbITaTenbHON TemnepaTypbl, 40 CMEAYIOLLEro UCMbITAHUA AODKHO MPOWTU JOCTAaTOYHO
BpeMeHu. YTobbl He >kgaTbh OXNaXAEHWA, ANS MUCMbITAHMI MOXHO WCMONb30BaTh KaXKabll pa3 HOBOE
YyCTPOWCTBO. ConpoTUBNEHUs Rs UMn Rs; U Rs2 AOMKHBI BbITh OTPEryNMpPOBaHbI ANsi NONYYEHUS 0XXMAAEeMbIX
UcnbITaTenNbHLIX TOKOB No Tabnuue 6. Bpema cpabaTbiBaHUS TOKOOrPaHUYUBAIOLLETO YCTPOWCTBA Ha KaXKaoMm
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MCMbITaTENLHOM TOKE 3anucbiBaloT. Bpems cpabatbiBaHust — 3TO0 BpeMsi OT MOMEHTA nogavu nNUTaHus 4o
MOMEHTAa, Koraa Tok noHusutca A0 10 % HoOMMHanNbHOrO Toka. Ecnu oxuaaembit UCNbITATENbHLIA TOK
NPeBbLILAET MaKCUMasbHYl0 TOKOBYID CMOCODHOCTb  TOKOOrPaHMUMBAIOWMX KOMMOHEHTOB, TOraa
HaUBONbLWKNIA  uCNbITATENbHLIN  TOK  OyaeT MakCUMManbHOW  CMOCOOHOCTBLIO  TOKOOrpPaHWuYMBAIOLLMX
KOMMOHEHTOB.

Ta6tbnuuya 6 - WcnbiTatenbHble TOKM ANsi BPEMEHU cpabaTtbiBaHus
NcnbiraTenbHbie TOKU, A
1,51,

211,

2,751,

4.0/,

10,0 /,

6.2.2.4 Bpemsa Bo3BpaTta B UCXO4HOE COCTOSIHUE

Y3UI noacoeamHAOT, Kak NOKa3aHO Ha pUCyHKe 5. cnbiTatenbHOe HaNps>KeHUe NCTOYHUKA AOSMKHO
6biTb U,. YacToTa ero gomkHa 6bitb 0 (noctosiHHoro Toka) unu 50 My unm 60 My. Ecnu Y3UM nepemeHHoro
TOKa, €ro HY>XHO UCMbITLIBATb HA NepemMeHHOM Toke. Y3UI NOCTOAHHOrO TOKa HY>KHO UCNbITLIBATL Ha
NOCTOAHHOM Toke. Y3UIN nepeMeHHOro Toka U NOCTOSIHHOIO TOKA HY>KHO UCTIbITbIBATH HA NOCTOAHHOM TOKE.

Ona kaxgon koHdurypaumn Y3WUM HayanbHbI TOK HArpy3ku AOIDKEH ObiTb HOMMHAINbHBLIA TOKOM,
NOMNYYEHHbIM C MOMOLUBIO PErynMpyeMbiX COMPOTUBREHUMH Rs unm Ry u Ry, Y3UM  gomkHo
cTabunu3anpoBaTbCA NP HOMUHANILHOM TOKe. [locne AoCTWXeHMsA crabunusaummn conpoTUBNEHUA Ry unu
Rs1 1 Rs; CHWXAKOT A0 3HA4YeHWi, MpU KOTOPbIX TOK HArpy3ku BO3pacTaeT A0 YPOBHS, Bbl3blBalOLLEro
cpabatbiBaHMe TOkOOrpaHuuuBatoLlero ycrponcrsa Y3UI. 310 ycnoBue noanepXuBaercs B Te4eHue 15
MWH MOCHEe TOro, Kak TOK CHM3UTCA HWxke 10 % HOMUHANbHOIO TOKA.

3atem conpotueneHmnss Rs unu Rg; n Rsp NOBLILLAIOT A0 MX HavanbHbIX 3Ha4YeHuin. Bpemsa, kotopoe
notpebyeTcsi, YTOObI TOK HArpy3Kku BEPHYNCS K 3HAYEHUIO HEe MeHee 90 % HOMMHATNBLHOIO TOKa, 3anUCbIBaIoT,
OHO AOMXKHO BbITb He MeHee 120 c. B 3aBMCMMOCTM OT Ha3HAYeHUs1 UCTIbITAaHWE NPOBOAAT NPU ToKax, bonee
HU3KMX, YEeM HOMMHanbHbIA TOK, Hanpumep, AN CaMOBOCCTaHABIIMBAEMbIX TOKOOrpaHW4MBAIOLLIMX
YCTPOWCTB. WMCTOYHMK TOKa AN BOCCTAHaB/IMBAEMbIX TOKOOTPAHMYMBAIOLMX KOMMOHEHTOB [OJSHKEH
OTKMNIYaThCA HE MeHee, YeMm Ha 120 ¢. 3aTtem BoccTaHaBnuBaemoe TOKOOrpaHW4MBaloLee yCTPOMCTBO
[OJDKHO MPONYCKaTb HOMWUHATNbHBIA TOK B TE€YEHME 5 MUH, YTOObI (DYHKLMSA BEPHYNach B CBOE HadvasbHOE
COCTOSIHME,

6.2.2.5 MakcuManbHOe HanpsXXeHWe OTKNIOYEeHNsI

Y3WUIM npucoeaunHsALoT, Kak nokasaHo Ha pucyHke 5. AcnbiTaTenbHOE HanpsXXKEHME UCTOMHUKA AOSMKHO
COOTBETCTBOBATL MaKCUManbHOMY HaMPSHKEHWIO OTKMIOYEHMUA, YKa3aHHOMY M3rotoBuTenemM. TOK AOMKeH
ObITb NOCTOSAHHBLIM, WIU NEPeMEHHbIM YacToToi 50 unm 60 Iu.

ConpotusneHma Rs unn Rs; 1 Rs; AOMXHbI ObITb OTPErynupoBaHbl 40 3HAY€HWUSA, KOTOPOE BbIZOBET
cpabaTbiBaHUe TOKOOrpaHuuMBawLLero komnoHeHtTa Y3WUI. [aHHOe ycrnoBue AOMKHO COXPaHATLCA B
TeueHnue 1 4. Cnycrs 1 4 Tokoorpanuumeatowas dpyHkumsa Y3UM gomkHa oteevatb TpeboBaHusam 5.2.2.2 —
5224,

6.2.2.6 NcnbiTaHue B paboyem pexume

Y3WIM noacoeanHsitoT, kKak NokazaHo Ha pucyHke 5. McnbiTaTenbHOE HanpsiXXeHUe AOMKHO ObITb paBHO
MaKkCUMarnbHOMY HamnpshKEHUIO OTKIHOYMEHUS, YKa3aHHOMY U3rOTOBUTENEM. TOK AOSKHA ObiTb MOCTOAHHbLIM
unu nepemeHHelM Yvactotoi 50 Iy wnmu 60 Mu. Ecnu Y3UIM nepeMeHHOro Toka, ero WCMbITbIBAOT Ha
nepemeHHoM Toke. Y3UI noCTOAHHOrO TOKa UCMLITLIBAOT HA NOCTOAHHOM Toke. Y3UI nepeMeHHOro Toka u
MOCTOAAHHOMO TOKA MUCMbLITLIBAIOT HA NOCTOAHHOM TOKE.

Ona  kaxgon KoHdurypauum Y3UIM TOK HarpyskM QJOMKEH PerynupoBatbCcs MOCPEACTBOM
CONpOTUBNEHUI Rs unu Rs; n Rs» A0 3HayeHus, BbibpaHHoro no tabnuue 7, Y3UIM BpeMeHHO 3ameHeH
NPOBOAHUKOM, 3aMKHYTbIM HaKOpOTKO. BbibpaHHoe 3HauyeHue AOIMKHO BbiTb 4OCTATOYHbLIM, YTOOLI BbI3BATb
cpabatbiBaHMe TOKoorpaHuumsaioLlero ycrpoiictea Y3WM. Mocne BBeaeHus B uenb Y3UIM noaator
UCMbITATEbHbIA TOK 10 TEX MOP, MOKA OH HE CHU3UTCA HKE 10 % HOMMUHANBLHOrO TOKa.

Mocne kaxxaoro cpabartbiBaHus Y3UI ybupailoT nutaHne Ha 2 MUH, nNoka (PyHKLMUS TOKOOTrpaHUYeHUs
He npuaeT B CBOE HavarnbHOE COCTOAHWEe. 3TOT LMKN nojavu WCMbITaTeNbHOro TOKa C NOCMEAYyIoLUM
o6ecToYMBaHUeEM NOBTOPSIOT YMCIO pas, ykasaHHoe B Tabnuue 7.

Mocne duHanbHoro uukna Y3WI gomkHo oTBeyath TpeboBanuam 5.2.2.2 - 5.2.2 4.
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Tabnuuya 7 —TpeanoytTuTenbHble 3HAYEHUS TOKA AN UCMbITAHUI B pabodeM pexnme

Tok (NepeEMEHHbIN UM NOCTOSAHHbIN), A Yncno nogad Toka
0,5 60
1,0 10
3,0
5
5,0
10,0 3

6.2.2.7 YCTONYMBOCTb K BO3AENCTBUIO NEPEMEHHOIO TOKa ANst PYHKLMN TOKOOTrpaHUYEHUsI

Y3WUM npucoeaunHAT, Kak MoKazaHO Ha puUCyHKke 6. lMepeMeHHble TOKM KOPOTKOrO 3amblKaHWus
BbiOMpaloT no Tabnuue 8. [JenaloT ykasaHHOE 4MCrO nojad Toka C MHTEpBanamuM Mexay nogadamu,
JOCTaTOYHbIMU, YTOObLI HE AOMYCTUTbL CKOMMEHUs TENNOThbl B UCMbLITYEMOM YCTPONCTBE. MNMMKOBOE 3HaYeHne
HanpsHkeHWs WUCTOYHWKA MEepPEMEHHOr0 TOKa He [AOIDKHO MPEBbiaTh MaKCUMAanbHOIO HanpskeHus
OTKIMIOYEHUSA, YKa3aHHOro uarotoputenem. [o ucnbiTaHua u no 3asepuleHunto nogad Toka Y3UI gomkHo
oTBeyaTh TpeboBaHusam 5.2.2.1 — 5.2.2.3.

Tok nopatoT kK COOTBETCTBYIOLLUM BbIBOZAAM, BbIOpaHHLIM M0 Tabnuue 8.

Tabnuya 8 —lpeanoyTUTENbHbLIE 3HAYEHUS UCTILITATENBHbLIX NEPEMEHHbIX TOKOB
TOKM KOPOTKOro 3aMblKaHUs!

yactoTon 48 'y — 62 'y Ha
KaXKablA UCNbITYEMbIN BbIBOJ,

OnuTtenbHOCTD, C

NcnbiTyemble

Yucno nogay Toka
BbIBO/Ibl

(aencrs.), A
0,25 1
0,50 1
0,50 30
1,00 1
1,00 1

2,00 1

1
1

X1-C
X2-C
X1-X2

2,50
5,00

o|o|o|B|o|=|v|n;

Toku MOryT npuknagblBatbCsa K BbiBOAaM X7 — X2, ecnu 310 TpebyeTca Ans Tpex- U NATUBbIBOAHbBIX
Y3WUM. Mpu ucnbiTaHnax Tpex- U NATUBBLIBOAHbLIX Y3UIT kaxkayo napy BbiBogoB (X7 — C u X2 — C) Ha
HE3aLUMLLEHHON CTOPOHE MOXHO UCMbITbIBaTb OAHOBPEMEHHO B OAHOM WM TOW >KE MNOMAPHOCTU WU
pa3genbHo.

6.2.2.8 YCTONYMBOCTL K BO3AENCTBUIO MMNYSLCOB A5 TOKOOrpaHuyinBaroLen QyHKLMmn

Y3UIM npucoeamHaAIIoT, Kak NoKa3aHo Ha pUCyHKe 7. MIMNyNbCHbIE HANPSXKEHUS U TOKU BbIOMPAIOT Mo
Tabnuue 9. [enalT ykasaHHOE 4MCMO NOAAY WMMMYMbCHbIX TOKOB C WHTEpPBanNaMu Mexay nojadamu,
[OCTaTOYHbIMU, YTOObI HE AOMYCTUTL HAKOMMEHWUS TENNOTLI B UCMLITYEMOM YCTpPOWCTBE. onoBMHY nogay
UMMYNbCOB MPOBOASAT B OAHON MONSAPHOCTW, APYIY0 — B NPOTUBOMOMOXHOW. BMEcTo 3Toro Aonyctumo
nonoBuMHy 00pasyoB WUCMLITLIBATL MOAAYEN WUMMYNbCOB B OAHOM MONSPHOCTM, a Apyrylo — B
NPOTUBOMONOXHOW. [0 MCnbITaHWA M Mocne 3aBepleHus nogad Toka Y3WUI AormkHbl COOTBETCTBOBATb
Tpebosannsm 5.2.2,1 - 52.2.3.

MMnynbCHbI TOK BbIGMpaloT no Tabmvue 9 W NPUKNaabIBAIOT K COOTBETCTBYIOLUMM BbIBOAAM.
MMNynbCHbIE TOKM MOTYT MPUKNaabiBaTbCA K BbIBOAAM X1 — X2, ecnn ato Tpebyetca ans Tpex- u
NATMBbLIBOAHBLIX Y3UI. MNpu ucneiTaHuax Tpex- u natuebiBOAHbIX Y3UIT kaxayto napy BbiBogos (X7 - C u X2
— C) Ha He3alWLLEHHOW CTOPOHE MOXHO WUCMbITLIBATL OAHOBPEMEHHO B OAHOM U TOM K€ MOMAPHOCTU UMK
pasgenbHo.

Ona cnaboTOYHbIX MMABKUX MNPEAOXPAHWTENEW NPU UCMBLITAHUKM MOXET MOTPEOOBaTLCH CHUXEHUE
YPOBHA Pt no npeagena napametpos Y3WUI.

KoHCTpyKUMen anekTPOHHbLIX OrPaHUYMTENEN TOKA MOXET ObiTb NPeaycMOTpeHO cpabaTbiBaHue npu
MWUHUMAaNbHOM 3aLUMTHOM MOMHOM COMPOTUBMEHUM UMW HANPsHKeHWM Harpysku (Hanpumep, rasopaspsgHble
namnbl B AYroBOM pexxume). [na a1oro npu Heo6XoAMMOCTU B UCTILITATENLHYIO LieMb MOTYT ObiTb BHECEHbI
JOMONHEHUS.
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Tabnuya 9 —TpeanoyTuTenbHbie 3HAYEHNUA UMMYITbCHOMO TOKA

X0OnocToe HanpshkeHue TOK KOPOTKOTO 3aMblKaHMSA Yucno nogay Wcnbityemble
TOKa BbIBOAbI
1kB 100 A, 10/1000 30
1,5 kB, 10/700 37,5 A, 5/300 10
MakcvumManbHOe HanpsbkeHue 25 A, 10/1000 30 X1-C
OTKMNIOYEHUS X2-C
MakcumanbHoe HanpsbkeHne | Pekomenpgauus K44 ITU-T, X1-X2
OTKINIOYEHUS PucyHok A.3-1 (R=250 Om) 10
4 kB, 1,2/50 2 kA, 8/20

6.2.3 UcnbiTanusa nepegaum nHgopmauum

6.2.3.1 EmMKoCTb

EmMkocTb Y3UIM namepsator Ha ykasaHHbIX BbIBOAAX Ha 4yacToTe reHepartopa curHanos 1 My v npu
HanpskeHun 1 B (aencrts.). MsmepeHna npousBOASAT Ha OAHOW Nape BbIBOAOB OAHOBPEeMEeHHO. Bce
oCTanbHble BbIBOAbI, HE 3aA€NCTBOBAHHbIE B U3MEPEHUSIX, COEANHAIOT BMECTE U 3a3eMISAI0T Ha reHepaTtop.
CmMelueHme MOCTOSAHHOrO TOKa He MCnonb3yrT. HeobxogumMo OTMETUTb, YTO €MKOCTb HEKOTOpbiX Y3WI
3aBUCUT OT CMELUAloLIero HanpsbkeHusl. B HeKoTOopbiX Ha3HauYeHUsiX CMeLLaloLiee HanpsbkeHue MOXKET
BO3HUKHYTb TOMbKO B OAHOW NWHUKM Mapbl KOMMYHWKAUUWW W BblIPasuTbCA B 3HAYUTENbHOM EMKOCTHOM
aucbanaxce.

6.2.3.2 MNoTtepu npu BBOAE

Motepu npu BBOAE B Jeunbenax W3MEPSIOT C MNPOBOAAMU MaKCUMAanbHOW AnuHOW 1 M M
COOTBETCTBYIOLLMM XapaKTEPUCTUYECKUM MOMHbIM CONPOTUBNEHMEM. M3MepeHue BLIMOMHAKT B LEnu no
pucyHky 8, B kotopon Y3UI 3amMeHeHO 3aMKHYTOW HaKOPOTKO nepeMblvkoi. 3ateM Y3UIT BBOAAT B LiENb U
npou3BoaaT uamepeHue B geumbenax. [loTepsmu npu BBOAE ABNAETCS BekTOop AuddepeHumana aByx
namepeHuin. B Tabnuue 10 npuBeaeHbl XapakTepuCTU4eckne nomnHble CONPOTUBNEHUS, ANana3OHbl YacToT U
TUNbl kKabenen. PekoMeHAyeMbI UCMbITAaTENbHbIN YpoBEeHb — 10 ABM.

M3mMepeHHble noTepU COBOKYNHOCTM CUMMETPUPYIOLIMX TpaHCOPMATOpPOB U UCMNbITATENbHbIX
NpOBOAOB NO PUCYHKY 8 He AOMmkHbl npesbiwaTe 3 4B B AnanasoHe nepegatowmx vactot. [MoTepu npu
BBOJE WU3MEpSAIOT UM 3anucblBalOT B AManasoHe nepejarlyx 4acToT, PeKOMeHAyeMblX AN NpUMEHEeHUs
y3un.

Tabnuua 10 — CtaHgapTHble napaMeTpbl ANst pUCYHKa 8

[Ounana3soH yacrtoT Xapaktepuctuieckue nosiHole Tunbl kabenen
conpoTuBnenns Z,, Om
OT1 300Ny go 4 klMy 600 Butas napa
oT 4 kl'y go 250 My, 100, 120 nnmn 150 Butasa napa
<1ITy 50 unn 75 KoakcuanbHbiv
>11Ty 50 KoakcmnanbHbIn

6.2.3.3 BosBpaTHble NOTEPH

BosBpatHble notepu B geumbenax M3MEpAlOT C NPOBOAAMM MAaKCUManbHOW ANMHOW 1 M u
COOTBETCTBYIOLLMM XapakTepUCTUYECKUM MNOSHbIM CONPOTUBNEHWeM. M3aMepeHne BbINOMHAKT B LEenu no
puCyHKy 9, B koTOpOon Y3UI 3amMeHEHO 3aMKHYTOW HaKOPOTKO nepeMblvkoi. 3ateM Y3UIT BBOAAT B LENb U
npou3BoasaT u3amepeHue B pgeuubenax. B Tabnuue 10 npuBeAeHbl XapaKTepPUCTUYECKUE MOJHbIe
CONPOTUBIIEHUS, AMaNa3oHbl YacToT M TuUMbl kabenen. PekomeHayeMbll UCMbITaTeNbHbIA ypoBeHb — 10
abwm.

Ha Y3WM nogawot curdan. CwurHanbel, OTpaxeHHble ©Onarogapa HEOAHOPOAHOCTU  MOJIHOMO
COMNPOTUBNEHUSA, U3MEPSIOT HA TeX BbIBOAAX, K KOTOPbIM OHU npuknagbiBanucb. Bo3spaTHble notepu
U3MEPSIOT M 3anUCbIBAKOT B AMAanasoHe nepejarowmx 4acToT, PpeKOMEHAYEMbIX ANng npumMeHeHus Y3UM.

6.2.3.4 NpoaonbHbIN 6anaHc / npogonbHble noTepu npeobpasosanua (M)

MpoaonbHbIN 6anaHc, BblMUcnsaeMbli no popmyne [1], paBeH NPOAOSbHLIM NOTEPSM NpeodpazoBaHUs
(M cornacHo Pekomexngauun ITU-T O.9.

Ha pucyHke 10 nokasaHbl CXeMbl COEAUHEHUI ANSA UCNLITAHUSA NPOAONbHOIO 6anaHca Tpex-, YeTbipex-
N NATUBLIBOAHbLIX Y3WUI. Ona 4yeTbipex- U NATMBLIBOAHLIX Y3UI ucnbiTaHne npoBoAAT C Pa3OMKHYTbLIM W
3aMKHYTbIM BblkmodateneM S7. MpoaonbHbIi 6anaHCc — 9TO OTHOLWUEHME MPOAONIbHOMO HanpsXeHus a0
BKIMIOYEHUA Vs K pe3ynbTUPYIOLLIEMY HanNpskeHnio V, ucnoityemoro Y3WIT, BeipaxkeHHoe B Ab:

MpogoneHbin 6ananc (ab) = 20 log (Vs/ Vi), Q)
rae Vs n V,, — curdansl 04AMHAKOBOWN YacTOThl.
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Ona GonblUen TOYHOCTW HA BbICOKMX 4aCcTOTaX BMECTO MOKa3aHHbIX Ha pucyHke 10 omu4Yeckux
COMPOTUBIIEHUI B UCMLITATENbHOW YCTAHOBKE MOXET ObiTb NPUMEHEH CUMMETPUPYIOLLMIA TpaHcdopMaTop,
KoTopbiM ocHawaetca Y3WUM. KoHdurypauna wucnbiTaTenbHONO MOCTMKA C MNOMNEPEYHbIM  MOSHbIM
CONPOTUBIMEHWEM Z; W NPOAOSIbHBLIM MOSIHBIM COMPOTUBNEHMEM Z, HE NpPeaCTaBnseT BCeX YCMOBUMN,
BCTPEYaIOLLMXCA Ha NpakTuke. 3HayeHusa W npedenbl NpeayCMOTPEHHbIX NepefarLluX XapakTepucTuk,
HanpuMmep, AuanasoHbl YacTOT U HanpsbkeHusl, cneuuanbHble TpeOOBaHWSA K MPUMEHSEMbIM MOMHbLIM
COMNPOTUBINEHUSAM BbIBOJOB WU WU3MEPSEMbIM 4YacTOTaM, MPUBEAEHbl B COOTBETCTBYIOLUMX PEKOMEeHAaumsx
ITU-T. Mpumep 3HA4YeHW MNOSMHbLIX CONPOTUBIIEHUI ANA  pasHbiX 4aCTOTHbIX AuanasoHoB ao 190 kly
npuBeaeH B Tabnuue 11. ECu He yCTAHOBNEHO WMHOE, UCMbITAHUA MOXHO NMPOBOAUTbL Ha BO3PACTaKLLMX
yacrtoTtax, Hanpumep, 200, 500, 1000 n 4000 'y Ana aHanoroebIx yctponcte n 5, 60, 160 n 190 kl'y ana
undposbix ISDN ycTtponcts. CBOMCTBEHHbLIN U3MEPUTENBHLIM MHCTPYMEHTaM NPOAOSIbHbLIA BanaHc A0MmKeH
ObIThb Ha 20 ab BbilLE, YeM NpeaenbHan perynupoBka, yctaHaBsnusaemaa ansa Y3UI. Ecnu Ha npoaonbHbIi
GanaHc Y3UIM BnuseT cMewlalrollee HanpsbkeHue MepeMEHHOro Toka, TOraa WCMbITaHUe MPOBOAAT C
OZHOBPEMEHHO NoJaBaeMbiM Ha Kaxabli BbiBO4 Y3UI cMmewlaowmm HanpspkeHmeM nepemMeHHoro Toka.
TpeboBaHUs K MU3MEPUTENbHbLIM UHCTPYMEHTaM npuBegeHsl B PekomeHgauusx ITU-T O.9.

Ecnu npoponbHble notepu npeobpa3oBaHus  3aBUCAT OT  KanuOpOBKM  MNOCMEefOBaTeNbHbLIX
conpotuenennin Y3UM, 1o 6anaHc moxeT ObiTb yka3aH Kak MakCumanbHasg OMMYecKas UM NPOLEHTHasd
pasHuua Mexay nocneaoBartenbHbIMU CONMPOTUBIIEHUSIMMU.

Tabnuu a 11 —3Ha4eHUsI NONHOrO CONPOTUBIEHUS AN UCNbITAHMA NPOAONLHOIO BanaHca

Yacrorta f, kl'y HasnaueHne 3HayeHusa NONHOro CONPOTUBIEHMNSA
Z,", Om Z,”, Om
<4 aHanoroeoe 300 150
<190 ISDN 55 nunn 67,5 20-40
40 30 Mly ADSL2+; VDSL 67,5

" PearnbHasi pasHuLa Mexay npoAonbHbIM 6anaHCOM WCMbITATENbHON YCTAHOBKM M (PaKTUHECKUM
He 3aBUCUT OT BXOAHOrO MOMHOFO COMPOTUBIEHUS BbIBOAOB M NMOITOMY AAHHLIA aHanu3 KacaeTcs
BCEX BUPTYanbsHO 0O0CHOBaHHbIX BBOAHbLIX MOMHLIX CONPOTUBNEHMI. MOoAPOOHOCTU XapakTepPUCTUKK
Zy W Z; CM. KOHKPETHbIN CTaHaapT Ha usgenue.

Z> BOIMKHO COCTaBMNATb NONOBUHY Z;.

6.2.3.5 KoachbduumeHT norpewsHocTu 6ut (KMB)

Koacbduuymnent norpewwHoctn 6ut (Kb, cMm. pucyHok 11), pesynbTtat geneHnst uucna out owmnbok Ha
obwee uyucno OuUT  MHGOPMALMKM, MOXET CNyXuTb AN XapaKkTepuUCTUKU  MPOU3BOAUTENBLHOCTHU
KOMMYHMKaLMA UK Kak NPOAYKT Hakonnenua wuHdopmauyun. Hanpumep, 2,5 owmnboyHbix 6ut u3 100 000
OUT nepedaHHbIX cocTaBnsieT 2,5 x 10°. Mpumep ANUTENbHOCTU WUCMALITAHWMIW ANS Pa3sHbiX CKOPOCTEW
nepeaauu npueeneH B Tabnuue 12.

Menbitanna KMNbB npoBoaaT Anga usamepeHus U3MeHeHUs, ecnmn TakoBoe MMEETCH, BbISBAHHOIO BBOAOM
Y3WUM. UcnbiTanua KM onucanbl B PekoMmengauusax ITU-T cepun G (ana ISDN — G.821; ADSL2 — G.992.3,
VDSL -G.993.1 ut.a.).

Taonunua 12 —[OnurensHocTb ucnbiTanuii KM

MceBao-cnyyaiHblie OUTOBLIE KOMOUHALMK OnuTenbHOCTb
®
K<64kbut/c 1y
64 kOut /c <K <1554 kbut/c 30 MuH
K= 1554 kbut/c 10 MuH

6.2.3.6 MNepekpecTHaa HaBoaka Ha nepeaatowiem koHue (MHIMK)

MHMK  wu3MepsitoT Ha  KOPOTKMX  KOHUAx cOanaHCMpOBAHHbIX WUCMbITATENbHbIX NPOBOAOB,
noacoeanHeHHolx K Y3WUI cornacHo pucyHky 12. COanaHCUMpOBaHHLIA BXOAALWMA CUrHam nogawT B
nomexoBbin kaHan Y3WUI, ogHOBpeMEHHO B MOMEXOBOM KaHane Ha nepeparolleM KOHLE UCMbITaTeNbHbIX
NpPOBOAOB U3MEPAIOT HABEAEHHbIW CurHan. PekomeHayemblit ucnblTatenbHbln curHan — 10 gbm.

M3MepeHHble noTepu COBOKYMHOCTM CUMMETPUPYIOLMX TPaHCOPMATOPOB U UCMLITATENbHbLIX
NpoBOAOB HE AOMkHbI Npesbilwate 3 AB B AnanasoHe nepejaroLmx 4actoT. [NepekpecTHyo HaBOAKY Ha
nepejawlleM KOHUE B Auana3oHe nepejalolmx 4acTtoT, pekoMeHAyemblX AnsA npuMeHeHus Y3WUM,
U3MEPSIOT U 3anuChbIBaIOT.
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6.3 MexaHnuyeckue UCNbITAHUA

6.3.1 BeiBOAbI U COeAUHEHUSA

MpoBepstoT, 4TOBbI BCE BCTPOEHHbIE BbIBOALI OTBEYanu TpeboBaHusam 5.3.1.

6.3.1.1 OBwas npoueaypa UCnbITaHUNI

Y3WI ycraHaBnuBalwT COrflaCHO pPekoOMeHZauMam W3roTOBMTENA M 3awmLialoT OT Ype3MepHoro
BHELLUHEro Harpesa u OXnaxaeHus.

Ecnu He yCTaHOBNEHO WHOE, BbIBOAbLI OCHALLAIOT NPOBOAHMKAMU C WCNONb3OBaHWeM Haubonee
XKECTKOW KOH(Urypauuu (T.€. MakCUMarnbHOIO UM MUHUMATbLHOMO NMOMEPEYHOTO CEYEHMS) B COOTBETCTBUM C:

- Tabnuuen 13 ana Y3WUI, ocHaWEeHHbIX BbIBOAAMM NUTaHWUS, a TaKke 3alUMLIEHHbIMWU BbIBOAAMM
nUTaHus;

- UHCTPYKUMSAMU U3rOTOBUTENSA ANA OCTanbHbiX Y3UI.

Ucnbityemoe Y3UIM npukpennsaioT K AepeBAHHOW MOBEPXHOCTU, BbIKPALLUEHHOW B MaTOBbIA YepPHbIA
uBeT, TonwmHon 20 mM. Cnoco6 KpenneHusa AO0MmKeH OTBeYaTb TPeOOBAHUAM K MOHTAa)y, YCTAHOBNEHHbLIM
usrotosutenemM. Bo Bpems ucnelraHus He JoNyCcKaeTcs NPOBOAUTL 0OCNy>XMBaHWe unu AemMoHTax obpasua.

6.3.1.2 BuHTOBbIE BLIBOAbI

COOTBETCTBME MPOBEPSAIOT OCMOTPOM, @ AN BUHTOB, ONEPUPYEMbBIX MpPU
cneaylowmm NCnbITaHUEM.

BuHTbI 3aTArMBaOT M OTMYCKAIOT:

- BeCATb pa3 BUHTbI, BXOASLLME B 3aUenneHne ¢ pe3bboi B N30NALMOHHOM MaTepuane;

- NATb pa3 BO BCEX OCTalbHbIX CRy4asnx.

BuHTbl 1 raiiku, Bxogswpme B 3auenneHuve ¢ pe3bbOoi B M3OMAUMOHHOM MaTtepuane, Kaxabid pas
MOMTHOCTLIO CHMMAIOT B BHOBb BCTaBnslOT. McnbiTaHWe npoBOAAT C NMOMOLLbIO yAOOHOW MCNbITATENbLHON
OTBEPTKM UMK Krova ¢ NpuknagbiBaHnemM KpyTALEero MOMEHTa, yCTaHaBNMMBaemMoro n3rotoButenem. BuHThbl
cnepyeT 3atarMBath NnaBHO, 6e3 pbiBKOB. Kaxablin pas, korga BUHT OTMYCKAIOT, MPOBOAHUK CHUMAIOT.

Bo Bpemsi ucnblTaHWs BUHTOBBLIE COEAWMHEHUA HE [AOIDKHbI OCNabnaTeCa M HE AOIMKHO ObITb
NOBPEXAEHUIA, TAKNX KaK MONOMKA BMHTOB WM MOBPEXAEHUE LUNWLIEB FONOBOK BUHTOB, pe3bObl, Wanbd u
cK0O, KOTOpble Mornu Obl NOBMUATL HA AanbHelWwyo akcnnyaTtauuio Y3UI.

Kpome 3Toro, He A0MmKHbl NOBPeXaaTbCs 0O0MOYKN U KPbILLKW.

noacoeanHennn Y3UI,

Tabnuuya 13 - lonepeyHble ceyeHua NpUCOegUHSAEMBbIX MEeAHbIX MPOBOAHMKOB ANS BbLIBOAOB
BMHTOBOIO TUNa u 6e3pe3bL00BbIX BLIBOAOB

MakcumManbHbIin HOMUHATNbHbIN [Ounana3oH HOMUHAamMbHLIX MOMNEPEYHbIX CEYEHUIN 3AXKMMAEMBIX
TOoK Y3UI, A NPOBOAHUKOB
ISO — MM° AWG — BbIBOA
o 1 Bkniou. Or 0,1 npo 1,0 Ot 26 pno 18
Ce. 1 » 13 » » 1,0 » 2,5 » 18 » 14
» 13» 16 » » 1,0 » 40 » 18 » 12

6.3.1.3 be3pe3bb0BbIE BLIBOAbI

COOTBETCTBME NPOBEPAIOT CNEAYIOLMMU UCTILITAHUSMM.

B BbIBOAbI NPUCOEAMHAIOT NPOBOAHUKW, TUM U MaKCUMAanbHOE W MUHUMArbHOE CeYeHue KOTOPbIX
onpeaensloT aAna AByxBBOoAHbIX Y3WIM — no tabnuue 13, ans oaHoeBoAHbIX Y3UI — no ykasaHuto
M3roTOBUTENS.

3areM Kaablii NPOBOAHUK NOABEPraloT TAHYLUEMY yCunumio no tabnuue 14. Ycunue npuknagbiBatrotT
paBHOMEpPHO, 6e3 PbIBKOB B Te4eHue 1 MUH B HanpaBreHUun OCM NPOBOAHUKA.

Tabnunuya 14 —Tanywee ycunue (ansa 6e3pe3b00BbIX BLIBOAOB)
lMonepeyHoe ceyeHue, MM 0,5 0,75 1,00 1,50 2,50 4.00
Tanywee ycunue, H 30 30 35 40 50 60

Bo BpemMs ucnbITaHus He AOSKHbI HAONAATLCH CMELUEeHWs NPOBOAHMKA B BbiBOAE nubO apyrue
NOBPEXAEHUS.

6.3.1.4 CoeanHeHna ¢ NPOKOSIOM U30nALUn

6.3.1.4.1 VcnbiTaHna Ha BbiTArMBaHWe Ana BbiBogoB Y3WUI, npeaHasHaydeHHbIX AN OAHOXUIbHbIX
NPOBOAHUKOB

COOTBETCTBME NPOBEPSIOT CNEAYIOLLUM UCTILITAHUEM.

B BbIBOABI YCTAHABMUBAIOT HOBbIE MEAHbIE NMPOBOAHUKM, OAHOXUIIBHLIE UMK CKPYYEHHbIE (BbIOMpaloT
Haubonee HebGNAronNpuATHLIM BapWUaHT), HaWMEHbLUEro WM HaubomnbLUEro MNOMEepPeyYHOro CceyvyeHus u3
yKasaHHbIX B 6.3.1.1. BUHTbI, NPU UX HANUYKUK, 3aTATMBAIOT COrMAaCHO yKa3aHUIO M3roTOBUTENS.
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MpoBOAHUKM NPUCOEAMHSAIIOT U OTCOEAUHAIOT NATL Pa3; NPOBOAHUKM UCMONb3YIOT KaXAblh pa3 HOBbIE.
Mocne kaxaoro NpucoeauHEeHWs NPOBOAHMKM NOABEPraloT B TeyeHue 1 MUH BbITATUBAIOWEMY YCUAMIO,
NpUKNaabIBaeMOMy PaBHOMEPHO, 6e3 pbIBKOB B HaMPaBSIEeHUM OCU MPOBOAHMKA COIMACHO 3HAYEHUSIM NO
Tabnuue 14.

Bo BpeMa ucnbiTaHus HE AOIMKHbI HAOGMIOAATLCA CMELLEHUs NPOBOAHUKA B BbiBOoge nubo apyrue
NOBpeXaeHUA.

6.3.1.4.2 VcnbiTaHue Ha BbiTArMBaHMe AnA BbiBoaos Y3WUI, npeaHa3HaYeHHbIX AN MHOTOXUIbHbLIX
kabeneu u WHypoB

WcnbiTanne Ha BbITArMBaHMeE AnA BbiBoaoB Y3UIMM, npeaHasHAYEHHbIX A4S MHOFOXUNbHBLIX kabenei u
LWHYpOB, NPOBOAAT N0 6.3.1.4.1 C TON pasHULENR, YTO BLITATUBAIOLLEE YCUNME NPUKIAABLIBAIOT HE K KaXKaow
Xune, a K BCeMy MHOTOXUMbHOMY KabGenio unm LwHypy.

TaHywee ycunue BuIMUCASIOT No hopMyne:

F=FX) Vn, 2
rae F — obwee npuknagbiBaeMoe ycunue; n — Yucno xwun kabens; F(xX) — ycunue ans 0aHOW XMIbl
COOTBETCTBEHHO NONEPEYHOMY CEYEHUIO OAHOr0 NPOBOAHMUKA (CM. Tabnuuy 14).

Bo Bpems ucnbitaHua kabenb Mnu WHypP He AO0SMKEH BbICKONbL3HYTh U3 BbIBOAA.

6.3.2 MexaHu4eckas NPOYHOCTb NPU MOHTaXe

MpoBepsoT ocMoTpoMm, obnagaetr nm Y3WUM pocTtaTtouHOM MeXaHW4eCcKOW NPOYHOCTbIO, 4TOOLI
BblAEPXKaTb Harpy3ku, UCMbITEIBAEMbIE NPU MOHTAXE W 3KCNIyaTauuu.

6.3.3 3awuTa OT NonagaHusa TBepAbIX 4YacTUL U NPOHUKHOBEHUA BOAbI

MposoaAT ucneiTaHne cornacHo IEC 60529 no nposepke koaa IP.

6.3.4 3awuTa OT NPAMOro NPUKOCHOBEHUA K TOKOBeAyLUM 4aACTAM

M30nAUMOHHbIE YacTu

O6paseL, ycTaHaBnMBaKOT Kak nNpW HOPMAamnbHOW 3KCMryaTauuu, MPUCOEAUHSAIOT NPOBOAHWUKK
HauMeHbLLEro NOMepeyYHoro CeYeHusi U 3aTeM HambornbLIero NonepevyHoro ceveHus cornacHo tabnuue 13.
MpuknaabiBalOT CTaHAAPTHBIA UCMbITaTeNbHLIM Naney (cM. IEC 60529) BO BCEX BO3MOXKHBIX NOMOXEHUAX.

Ona Y3WM BTbIYHOrO TUNa (KOTOPblE 3aMEHSIOT 0e3 NOMOLM UHCTPYMEHTAa) UChbITaTeNbHbIN naney
NPUKNaabIBaloT BO BCEX BO3MOXHbIX MOMOXEHMWSX, KOrga BUIKA HE MOMHOCTbIO M MOJIHOCTbIO BCTaBneHa B
po3eTky. Onsa npoOBEpKM HanW4MA KOHTaKTa C COOTBETCTBYIOLLEW YacTbio WUCMOML3YIOT 3NEKTPUYECKUi
MHOUKATOP Ha HanpseHue He meHee 40 B n He Gonee 50 B.

MeTtannuyeckue 4actu

MeTannuyeckne vactu, JoctynHole, korga Y3WUIM noacoeaMHEHO M CMOHTUPOBAHO Kak Mnpu
HOpPManbHOW 9KChnyaTauuu, 3a3emnsaloT NOCPEeACTBOM COEAMHEHUS C HU3KMUM COMPOTUBIEHUEM, 3@
UCKIIOYEHNEM HEBONMbLUMX BUHTOB U MOAOOHBIX YacTel, M3ONMPOBAHHBIX OT YacTeil, HaxXOAsALWMXCa noA
HanpskeHWeM, NpegHasHayeHHbIX ANA KPenneHUst OCHOBAHWA W KPbIWEK UMM 3aKpbiBAKOLWMX NNACTUH
LUTENCENbHbIX PO3ETOK.

TOK OT MCTOYHMKA NEPEMEHHOro Toka C HanpsbkeHuem 6e3 Harpysku He Gonee 12 B, paBHbii 1,5
HOMMWHaNbHOIo ToKa unu 25 A, BbiIbupatoT, 4To G0rbLUe, NPONYCKAOT Yepes3 BbiBOA 3a3€MMEHUST U KaKayio
JOCTYIMHYIO METaNIMYECKYIO YacTb N0 0Yepeam.

Me>xay BbIBOAOM 3a3€MMEeHUst U 4OCTYNHOW METannMYeckon YacTblo USMEPSIOT NAAEHUE HANPSKEHNS
M MO TOKY U NageHWI0 HanpsXXEHUs BbIYUCIAIOT conpoTusneHne. ConpoTMBNEHUE AOIMKHO ObiTb HE Bbile
0,05 Owm.

MpumedudaHue— Heobxogumo cneguTb 3a TeM, YTOObl KOHTAKTHOE COMPOTUBIEHWE MEXAY KOHLIOM
M3MepUTEnNbHOro wyna u MCI'IbITyeMOI7I METannM4Yeckoin 4acTblo He BRUANO Ha pesynbTaT UCNbITAHUA.

6.3.5 OrHeCcTONKOCTb

B cootBeTcTBUM ¢ IEC 60695-2-1/1 (pasaensl 4 — 10) NpoBOAAT UCMbITAHUE pacKaneHHON NPOBOOKOW
npu cnegyoLmx yCrnoBUsXx:

- ANns HapyxHbIX Yacten Y3WUI, BbINOMHEHHbIX U3 U3ONALUMOHHOIO Matepuana u HeobxoauMblX Ans
YAEPXMBaHWUS TOKOBEYLLMX YacTeil u YacTeil 3aLmMTHOI Lenu, - npu Temnepartype (850 + 15) °C;

- [NA BCEX OCTarbHbIX HAPYXHbIX YacTeln — npu Temnepatype (650 £ 10) °C.

OcHoBaHns Y3WUI Hapy>XHOr0 WCMOMHEHMA CYMUTAIOT HAPYXXHbIMKM  YacTamu. WCMbITaHMIO He
noABepratT YacTu U3 KepaMM4eckoro matepuana. Ecnm nsonsiuyoHHbIE YacTyu BbINOSIHEHbI U3 OAUHAKOBOTO
marepuana, TO WCMbITaHWIO MOABEPralT OAHY M3 Takux 4YacTed NpW COOTBETCTBYIOLLEN Temnepartype
UCNbITaHUA packaneHHON NPOBOSIOKOMN.

McnelTaHue packaneHHOW MNpPOBOMOKOW NPOBOAST, MOTOMY YTO CYLUECTBYET rapaHTus TOro, 4rto
9MEeKTPUYECKM Harpetas MNpoBOfioka B CTPOr0 OMpPeAeNieHHbIX WCMbITATENbHbIX YCIOBUSAX HE BbI3OBET
BO3ropaHusl W3OMALUMOHHBIX 4acTei, PaBHO Kak WM TO, YTO M3OMAUMOHHAA 4YacTb [Aaxe Npu YCMOBUK
BO3ropaHus OT packaneHHON NPOBOMNOKA UMEET OrpaHWyeHHOEe BPEMs ropeHus 6es3 BbiOpoca nnameHu u
pa3bpackiBaHUs packaneHHbIX YacTul U Kanernb U3 UCNbITYEMOI 4acTHu.
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MenbiTanuio nogsepratot oauH obpasel. B cnyvyae COMHEHMA B pesynbTaTax UCNbITaHWe NOBTOPSIOT
ewe Ha aByx obpasuax. MNMpu ucCnbiTaHUM pacKaneHHyl NPOBOSIOKY MpuknaaeiBatoT oauH pas. Obpasel
pacnonaraioTt B Haubonee HeGnaronpuATHOM MOMOXEHUU ero rnpeanonaraemomn sKkcnnyatayum (MCnbiTyemoi
NOBEPXHOCTbIO B BEPTUKANLHOM NOMOXEHUN).

KOH4YMK packaneHHOW NPOBOMNOKM NPUKNaAbIBAOT K ONpefeneHHON MOBEePXHOCTU WUCMbITAaTENbHOro
obpasua ¢ y4yeToMm yCrnoBui npeanonaraeMon SKChnyaTtauuu, npu KOTOPbIX HarpeTbil SMEeMEHT MOXEeT
COMPUKOCHYTLCA C 06pasLioM.

CuuTalot, 4TO 0obpasel yCcneLHo BbliAEPKan NCMbITAHWE packaneHHOW NMPOBOOKOW, ecrnu:

- OTCYTCTBYET BUAUMOE NNiaMsa U yCTOMYMBOE CBEYEHWE Unu

- nnaMs U ceeveHne Ha obpasue ucyesnu camu no cebe B TeyeHne 30 C NOCNE CHATUS NMPOBOJSIOKM C
obGpasua.

He nomxHo BbiTh CNEA0B BO3ropaHus NanupocHoi Gymaru unu oByrnuBaHusi JOCKM.

6.4 /cnbiTaHua Ha Bo3gencTByOL e (PaKTOPbI OKPYXKaroLwen cpeabl

6.4.1 CTOMKOCTb K BICOKMM TeMnepaTypam U BraXXHOCTU

Y3UI nomewaioT B yCroBMsa BbICOKON TEMMNEPATYPbl U MOBLILUEHHON BAAXHOCTU B TEYEHUE BPEMEHM,
BbIGpaHHOM 1o Tabnuue 15. Temnepatypa AOMKHA BbiTh (80 + 2) °C. OTHOCUTENLHAA BRAXHOCTL [JOMMKHA
GbITb OT 90 % 40 96 %.

Y3WM ucnbIThiBAOT B UCMLITATENBHON LIENU N0 pUCyHKy 13. OAHOBPEMEHHO ¢ pa3melleHuem Y3UIMl B
BbILLEYKa3aHHbIX YCNOBUSAX TEMMEPATYPbl U BNAXHOCTU K HEMY NOAAIOT NOCTOAHHBIA UITM NEPEMEHHbIN TOK.
HanpsikeHue WCTOYHMKA MUTAHMS AOMDKHO OblTb PaBHO MaKCMMaribHOMY ANUTENbHOMY pabouemy
HanpsbkeHuto cornacHo 5.2.1.1. 3TOT MCTOYHUK AOMKEH 00nagaTb AOCTATOYHOW MOLLHOCTBIO AnNsi noaaym
TOKa, noTpednsaemoro ucnbiryembim Y3UI.

3atem Y3UI oxnaxaaloT A0 TemnepaTypbl OKpy>atoLero sosayxa (23 + 2) °C.

Tatnuuya 15 - lNpeanovtuTenbHble 3HAYEHUA AMUTENBLHOCTU WUCTLITAHMA HA YCTOMYMBOCTbL K
BbICOKMM TeMMepaTypamM U NOBbILLEHHOW BNAXHOCTU
ﬂﬂMTeanOCTb UCNbITAHUA B AHAX
10
21
30
56

6.4.2 Linknnuyeckoe UcnbiTaHWEe OKpy>XatoLen cpeaon ¢ UMNYNbCHbIMU NEepeHanPsXXeHUAMU

Y3WIM noasepratoT yukny UCNbITAHUA HEKOHAEHCUPOBAHHOW OKpYXaloLen cpeaon ¢ AnNUTenNbHOCTbIO
umkna no tabnuue 16. Bo BpeMs STOr0 MCNbITAHWA HA HEro BO3AEWCTBYIOT HanpPsKeHUEM XONOCTOro xoaa,
BbIOpaHHbIM 13 kaTteropum C no Tabnuue 3, NOCPeACTBOM reHepaTopa UMNYNbCOB C XapaKTEPUCTUKaMM,
yKasaHHbIMK B Tabnuue 3.

Mpu BbIGOPE UMKNa A KaXkablit A€Hb B TEYEHME NATU NOCNEeAYIOLWUX AHEN NOAAl0T ABa UMNYIIbCA TOKA,
Janee — aBa AHa naysa. Mpu BbiGope uukna B gBa umnynbca Toka NoAaloT B NEPBLIW U NOCNEAHUA AHU
TemnepaTypHoro uukna. Mpuyem, B Kaxabll UMNYMbCHLIA A€Hb OAUH UMNYNbC NOAAIOT MPU BEPXHEN
npeaencHon Temnepatype Ty, APYrOA UMMYILC — NPU HWKHEW NpeaenbHON Temnepatype T,, BbIOpaHHLIX N0
Tabnuuye 16. Umnynbcbl noaaloT B npeaenax 1 4 oT cepeauHbl BPEMEHN 3a4€PKKN NPU HWKHEN U BepXHen
npeaeneHelX TemnepaTtypax. MmnynbCcbl TOKa B OAWH AEHb AOSXKHbI ObiTb OAHOW MOMSIPHOCTM, a Ha
CMneayowWmnii UCnbITaTenbHbId A€Hb — MNPOTUMBOMOSIOKHON MNONAPHOCTU. 3Ty Npoueaypy MOBTOPSIIOT A0
3aBEpLUEHNS TEMINEPaTYPHOro LMKna.

Y3WIM ucnbiThiBalOT B UCNbITATENLHOW LIENKU MO PUCYHKY 13, M HA NPOTAXEHMU UCMbITAaTENBHOIO LMKNA
K HEMY NOJAalT MUTaHWe OT UCTOYHMKA MOCTOSHHOTO TOKa. Kak MOnoXWTEernbHbIA, Tak M OTpuuaTenbHbIit
YPOBEHb UCTOYHMKA MOCTOSIHHOTO TOKa HE AOJDKEH MPEBbILLATb HOMUHANIbHOE HanpsKeHue, ykasaHHoe B
5.2.1.1. Mpu nogaye nmnynbcHoro Toka Y3UIM gOmKHO GbiTh OTKMHOYEHO OT UCTOYHUKA NOCTOSIHHOTO TOKA.

HanpsokeHne orpaHuM4eHuss uMnynbca W3MEPAIT Npu  Nojade Kaxaoro umnynbca Toka.
ConpoTMBNEHNe M30MALUMM M3MEPSIloT B TeYeHMe 1 4 nocne noaayu Kaxaoro mmnynbca Toka. Ecnu
N3BECTHO, 4YTO Y3WUI 4yBCTBUTEMNBHO K MOMAPHOCTU UCTOYHWMKA MOCTOSIHHOrO TOKAa, Ha COMPOTUBIEHUE
N30MALMN €r0 UCNbITLIBAKOT C NONOXUTENBHOW U OTpULATENBHON NONSIPHOCTAMM.

B TeuyeHue 1 4 nocne OKOHYaHMA UMKNMYECKOro ucnbitaHus Y3UI JOMmMKHO COOTBETCTBOBATb
TpeboBanusam 5.2.1.2 1 5.2.1.3.

6.4.3 Liuknuyeckoe ucnbiTaHue OKpyXarwen cpegon ¢ UMNysibCaMmyu NePeMeHHOro Toka

Y3UI noasepraioT UMKy UCMbITAHUA HEKOHAEHCUPOBAHHOWM OKpYXXKatoLLel cpeaon ¢ ANUTENbHOCTLIO
uukna no tabnuue 16.
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Tabnwya 16 - NpegnoyTHTenbHhue 3HAYEGHMA TewnepaTyp W AAUTENbHOCTU BO3AEHCTBUA [NA
UHKNWYeCKUX uenoTannii okpykanuedd cpepoi
Bepxnaa npegenbuan Huxuaa npepgenvhas fautenbHoOCTS
hwen Teunepatypa (70, °C Teunepatypa (73, °C UNKNOB, AEHb
lukn A - pucynok 14 32 +2 4+ 2 30
fwkn B - pucynok 15
(IEC 60068-2-30 16.3.3, 40 +2 wnn 50 + 2 25 +3 5
Baphakwt 2)

Bo Bpews 3T0r0 MCNHTAHWMA Ha HEro BO3AEWCTBYOT NOCPEACTBON reHepartopa HanpaKkewuew
X0N0CTOr0 XOKQ NeEPeEMEHHOro TOKa C NoAaved TOKOB KOPOTKOrO 3aubkarwua no rabanye 5.

Mpn subGope yukna A Kaxfuil feHb B Teyenne NATA NOCNEAYOUUX fHEN NOFAanT fBA HNNyNbCA TOKA,
panee - gBa AHA nay3a. Npn BuGope uukna B gBa uwnynbca TOka NOZamwT B NepBud M nocaAegHui AHU
TeWnepaTypHoro yukna. Npuyem, B KakAsi feHb, KOTga NOZamwT WNNYALC, OAMH WMAYyAbLC NOJanwntT npu
Bepxheil npepenvHoil Tewnepatype Tb fpyrod wwnynbc - npw HUKHed npefenvhod TewnepaType T2,
Bubpanksx no Ta6bnuye 16. Wwnynabcw nogawtT B npegenax 1y 0T CepefUHYE BPEMEHN BagepKKku nph
HuKkHeld n BepxHeld npegenbvhbx Teuneparypax. Aunynbcy nepeuwerHoro Toka noganT B npegenax 14 0T
Cepegmuns BPEHWEeHN 3ajepxku npu HukHed M BepxHwedl npefeNbhsx Tewnepatypax. JaHHyo npoyegypy
NOBTOPANT AO 3aBEPUEHUA LuKkna.

Y3IUWM wenoTHBanT B ACNUTATENbHON Leny no pACYHKY 13, W Ha NPOTAXKEHUN HCNBTATENbLHOTO UHKNaA
K Hewy nofganT nATaKMe OT WCTOYHMKA NOCTOAHHOTO ToKa. Kak nonoxuTenbHsi, Tak w oTpuyaTenbHui
YyPOBEHb MCTOYHUKA NOCTOAHHOIO TOKa He FONKEH NPeBbHLATL HOWNWHANbLHOE HAanNpAKeHue, ykasanwnoe B
5.2.1.1. Mpwn nogave nepenernoro 7oka Y3INM gonkHo 6uTb OTKNRYEHO OT NCTOYHUKA NOCTOAKKHOTO TOKA.

HanpakeHhune orpannyeHns uunynbca NePpemNerHHOro TOKa W3NEPAOT NPpu NOJaye Kakgoro wmunynsca
TOKa. ConpoTwBAReHMNEe W3BONALUN H3WEepPpAOT B TeyeHue 1y nocne NOJayh Kaxforo nwnynbca NepemnerHnoro
Toka. Ecnw  w3secTHo, 410 Y3UM 4yBCTBUTENbHO K NONAPHOCTM MCTOYHMKA NOCTOAWHOINO TOKa, Ha
CONPOTHBAEGHNE MW3ONALMM €r0 MCNBETHBAKNT CNONOKATENbHOA W OTPULATENbHON NONAPHOCTANY.

B revennme 1 4 nocne OKOHYAHWA LUKAMYECKOTO WCNBTAHUA OYHKUNA OTPAHUYEHUR HANnpAKeHNS
LONKHA COOTBETCTBOBATL TPEOOBAHUAN K HANPAKEHUND OTrPaHUYeHUAs wMuNyAbCA M CONPOTUBAEHUD
n3onaumnm.

6.5 NMpuemo-caaToyHble UcnbITaHUA
ﬂpwemo—cgamuume fenbTanwa NPpOBOAAT NO COrnauleHmy mexpgy narotosutenen o HOTpEﬁMTEﬂEM.
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O, Ob 02- ocuunnorpadsbl; E, Eb E2- WCTOYHMKM HanpsXXeHWUs NOCTOAHHOIO WM NepeMeHHOro TOKa,
G - reHepatop umnynbcoB; |E - wu3onupywwmnin anemeHT; Rs, Rsb RS2 - akTuBHble (HEWHAYKTWUBHbIE)
conpotusnexnus; D, Db D2 - guodbl, NpUMeEHSiEMble B WCTOYHMKAX MNOCTOSAHHOrO TOKa, B WUCTOYHMKAX
nepemMeHHOro Toka MPUMEHSAIOT 3/IEMEHTbI pasBA3kM; V - KOMMOHEHT OrpaHvyeHus Hanpskenus; V, | -
KOMMOHEHTbl OrpaHu4yeHus HanpsXeHus WIn KOMOUHAUWS KOMMOHEHTOB OrpaHuMYeHus HanpsXXeHus wu
KOMMOHEHTOB OrpaHuyeHuns Toka; X1, X2 - BbiBOAblI NUTaHus; Y1, Y2 - 3aluueHHble BbiBOAblI nuTaHusa; C -

o6wWuii BbIBOA,

PrcyHok 2 - VcnbiTaTeflbHble Leny ANs NpOBEPKU BPEMEHU BOCCTAHOB/IEHUSA UMMY/1bCOB
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A, Ay, A2 - amnepmeTtpbl; E - UCTOYHMK HanpsHkeHus nepemeHHoro Toka; RS Rsb Rs2 - akTuBHble
conpoTmBAeHus; V - KOMMOHEHT OrpaHu4yeHuss HanpsHXKeHUs; V, | - KOMMNOHEHTbl OrpaHnyYeHus
HanpskeHns WM KoOMOMHaUMA KOMMOHEHTOB OrpaHWYeHUs HanpsHXeHUss U KOMMOHEHTOB OrpaHNYeHus TOKa;
X1, X2 - BbiBoAbl NuUTaHus; Y1, Y2 - 3alumileHHble BbiBOAbI NuTaHus; C- oblwunii BbiBOA,

PucyHok 3 - UcnbiTaTeNbHble Lenu ans npoBepku YCTOMUMBOCTM K BO3AENCTBUIO NEpPeMeHHOro Toka U
pexuma noBpexaeHus npu nepeHanpskeHunm
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O, 0., 02- ocuunnorpats gng perucrpayuw Upnpn wcnuTanwun ycToiymsocTu Kk Bo3feficTeun
nunynscos; G - rewepatop munynscos; CD - pacnpegenutens T0kKa; C - o0uwuit BuBOA; V- KONNOHEHT
orpafnyenns wanpakenua; V, I - KOWNOHEHTH OTPAHWYEHUA HANDPAKEHUA WAM KONGWHALMA KONNOHEHTOB
OTPAaHNYEHNS HanpaxeHus M KONNOHEHTOB oOrpaHuyewus Toka; X1, X2 - BuBOfH nutauns; Y1, Y2 -
3ALNLEHHHE BHBOLH NUTAKNSA.

Pucynok 4- McensTaTenbhse yenun N8 NPoBEpPKA ycTofynsocTH

KBO3AEHCTBHD WMNYNbLCOB W PEXANG NOBPEXNAEHUS NPU NEpeHanpakermi
R
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A, A, A2- amnepmeTpbl; E, Eb E2 - WCTOYHUKM Hanps>KeHUsA MOCTOSAHHOIO WM NepPeMEeHHOro Toka,
Rs, Rsi, RS2 - akTvBHble CONPOTUBAEHUA; V - KOMMNOHEHT OrpaHnyeHuns HanpsxeHus; V, | - KOMNOHEeHTbI
OrpaHu4yeHns HanpsHkeHus WM KOMOGMHAUUSA KOMMOHEHTOB OrpaHWYeHUs HanpsHXKeHUs W KOMMOHEHTOB
orpaHuyeHuns Toka; X1, X2 - BbIBOAbl NuTaHns; Y1, Y2 - 3awumuieHHble BbiBOAblI NUTaHus; C- 06LWWiA BbIBOA,

PucyHok 5 - VcnbiTaTenbHble Lenu Ans nNpoBepku HOMWHANBLHOIO TOKa, nocnefoBaTe/lbHOro

COMNpOTMB/IEHUS, BpEMEHUN cpabaTbiBaHWs, BDEMEHN BO3BpaTa TOKa, MaKCHMasibHOro HanpshKeHus
OTK/IOUYEHMS U paboyero pexvma
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A, Ab A2 - amnepmeTpbl; E - MCTOYHMK HanpskeHus nepemeHHOro toka; Rs Rsb R - aktuBHble
COMPOTUBNEHUA; V - KOMMOHEHT OrpaHuUyeHus HanpsbkeHus; V, | - KOMMOHEHTbl OrpaHUYeHus HanpshkeHus
WM KoOMOMHaUMA KOMMOHEHTOB OrpaHUYeHWs1 HamnpsHKeHMs M KOMMNOHEHTOB OrpaHuMyeHus Toka; X1, X2 -
BbIBOAbI NUTaHus; Y1, Y2 - 3aliulieHHble BbiBOAbI NUTaHus; C-o6Lnii BbiBOA

PUCYHOK 6 - WcnbiTaTeNbHble Lenu Ans NpoBepku YCTOMUMBOCTU K BO3AEHCTBUIO NepeMeHHOro Toka
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O, Ob 02- ocuunnorpadbl; G - reHepaTop UMNY/bLCOB; V - KOMMOHEHT OrpaHu4yeHuss HanpshkeHus; V,
| - KOMMOHEHTbI OrpaHNYeHns HanpsXXeHUs WM KOMOMHaUMA KOMMOHEHTOB OrpaHWYyeHUs HanpskeHus u
KOMMOHEHTOB OrpaHnyeHus Toka; X1, X2 - BbiBoAbl nNuTaHus; Y1, Y2 - 3awuuieHHble BbiBOAbl nuTaHus; C -
06LLMI BbIBOA,.
PrcyHok 7 - WcnbiTaTenbHble Lenu 415 NPOBEpPKU YCTOWUYMBOCTU K BO3AENCTBUIO MMMY/IbCOB

aw
o

y3un

N - ceTeBoii aHanm3atop; B - cuMMeTpupyloLmnii TpaHcopmarop.
PucyHoK 8 - VcnblTaTenbHble Lenu s NpoBEPKU NoTepb Npu BBOAE

N - ceTeBoOil aHanm3atop; R - oTpaxawwmuii MOCTUK; B - cuMMeTpupyroLwmii TpaHcdopmaTop; Z1 -
nosiHoe conpotmeneHue BbiBoga 100 wan 120, nam 150 Om
PucyHok 9 - VicnbiTaTenbHasa uenb 18 NpoBEPKM BO3BPATHLIX MOTEPL
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Xi

\/s - HanpskeHune nomex obuwero Buaa (MpofosnbHoe); VT - pe3ynbTUpyloLlee HanpsxeHue
anddepeHumnansHoro Buga (Metannuyeckoe); Z1, Z2 - noJfiHble COMNPOTMBAEHMS BbIBOAOB; V - KOMMOHEHT
orpaHnyeHuss HanpshkeHusi; V, | - KOMMOHEHTbl OrPaHUYEHUs HanmpPsHKeHUss UAM KOMOUHaUMS KOMMNOHEHTOB
orpaHVyeHuss HanpsHKeHUs U KOMMOHEHTOB OrpaHuvyeHus Toka; X1, X2 - BblBOAbl nuTaHus; Y1, Y2 -
3aluLLEeHHbIe BbIBOAbI NUTaHus; C-o06LWnii BbIBOA,

PucyHok 10 - ucnblTaTenbHble Leny gas NnpoBepkn NpoAosibHOro 6anaHca
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T- KINB Tectep; V - KOMMOHEHT orpaHuyeHns HanpsxeHus; V, | - KOMMNOHEHTbI orpaHn4eHuns
HanpspkeHua UM KOMOGMHaLMA KOMIMOHEHTOB OrpaHUyeHunsl HanpsKeHUs Y KOMNOHEHTOB OfPaHUYeHNsA TOKa;
X1, X2 - BbiBOAbI NUTaHus; Y1, Y2 - 3awuuieHHble BbiBOAbl NuTaHus; C - o6wuii BbiBOA,

PucyHok 11 - WcnbiTatenbHas uenb Ans NpoBepku koaddumuymeHta norpewHoctn 6mut (KrMb)

41



FOCT IEC 61643-21-2014

Z1

z2

N - ceTeBoli aHanusartop; B - cummeTpupyowmii TpaHcdopmaTop; Z1, Z2 - NosHble CONPOTUBEHUS
BbIBOJIOB

PucyHok 12 - VicnbiTatenbHas Lenb A5 NPpOBEPKM NepekpecTHOW HaBoAkM Ha nepegatowwiem koHue (MHIIK)

Xl
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E, E6 E2- NCTOYHMKN HaNpsHKEHUsI MOCTOAHHOIO WM nepemMeHHoro Toka; Rs, Rsb RL2- akTuBHble
COMpOTMBNEHUSA; V - KOMNOHEHT OrpaHuyeHns HanpskeHus; V, | - KOMMNOHEHTbl OrpaHUYeHnsa HanpsXXeHus
WM KOMBUHALMA KOMMNOHEHTOB OrpaHUYEeHUs HanpshkeHWs Y KOMMOHEHTOB orpaHuuyeHus Toka; X1, X2 -
BbIBOAbI NUTaHMs; Y1, Y 2- 3awWmiuieHHble BblBOAbI NUTaHMS; C-06LW NI BbIBOA

PuUcyHok 13 - McnbiTaTesibHble Lenu Ansi NPOoBEepKM YCTOWUMBOCTM K MOBLILLEHHON TemMnepaType/BNaxHoCTH
M LUMKINYECKOTO BO3AENCTBUA OKpyXatowei cpefbi

0 2 4 6 8 10 12 14 16 18 20 22 24

Bpems/.u
PucyHok 14 - Lkana A UMKAMYEeCKOro BO34elicTBUS OKpyxXatoLleli cpedbl Npyv OTHOCUTENbHON BAaXHOCTN >
90%
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Bpemsa t u

T1- BepxHAa Temnepartypa; ” - KOHel MOBbILEeHNA TeMnepartypsbl; t2- Havyano MOHWKEHUA
TemnepaTypbl

PucyHok 15 - Linkn B Bo3AelicTBuA OKpyxatoLein cpegpbl
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° Yn
o Y2
B Yl
C >
Llenb 3awWwnThbl, coegnHeHHas 3Be30M MocTuk, ynpasnsembliii guogamu

X1, X2, Xn- BBOAHbIE BbIBOAbI, Y1, Y2, Yn- 3awunu,aemMmble BBOAHbIE BbIBOAbI;
C- o6uWunit; 1- nHaMBuAyasnbHblii 3allUTHBIA 3NEeMEHT; 2 - 06WniA 3alNTHBIA 3NEMEHT.

PucyHok 16 - TMpumepbl MHOTOBbIBOAHbLIX Y3UI ¢ 0AHUM O6W MM 3aLUTHBIM 3/IEMEHTOM
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MpunoxeHne A
(cnpaBO4HOE)

YCTpOIZCTBa C TOKOOrpaHmnimsarowmMmm KOMMOHEHTaMMn
KoHdurypaumm ycTpoOWCTB € MCKIOYMTEIbHO TOKOOrPaHWYMBalOWMMN KOMMNOHEHTaMM MNokKasaHbl Ha
pucyHke A.l. Takoe yCTPOWACTBO WCMbITbIBAOT Ha COOTBETCTBME NpUEMIEMbIM TpeboBaHMsAM 5.2.2.
VCTOYHUK HanpspkeHus, npuMeHsemMblli B COOTBETCTBUM € 6.2.2, AO/DKEH MMETb napaMeTpbl MeHbluve win

paBHble MaKCUMas/lbHOMY HaMpPsHKEHWIO OTK/IOUEHUSl, YKa3aHHOMY MW3roTOBUTENEM. YCTPOWCTBO TOKOBOIA
3alUTbl JO/MKHO 6biTb TakXe MNOABEPrHYTO WCMbITaHUAM MO 6.3 W BbIGOPOYHO UCMbITAHUAM no 6.2.3

cornacHoO HasHayeHwuio.

X1 o Y1

A.la - [ByXBbIBOAHOW TOKOOrpaHW4nNTE b

Xl o Y1

Alb- TpexBblBOAHOW TOKOOrpaHUuuTe b

X1 o Y1

X2 Y2

A.lc - YeTblpexBblBOAHOI TOKOOrpaHUYMTENb

Xl o 0 yi
X2 o0 W ¥2

o
C

A.1d - MATMBLIBOAHOM TOKOOrpaHNYMTENb
/- TOKoOrpaHu4ymBawLLime KOMNOHeHTbI; X1, X2 - BbiBOAblI NuTaHus; Y1, Y2 - 3awumuieHHble BbiBOAbI

nutaHusi; C- 06LWMiA BbiBOS,
PucyHok A.1 - KoHdhurypaumm ycTpoiCTB C UCKIOUUTEIbHO TOKOOTPaHWUMBaOLWMMN KOMMNOHEHTaMM
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Mpunoxenne B
CeobogHo

Mpunoxenne C
Cesob6ogHo

MpunoxeHue D
(cnpaBo4HOE)

TOYHOCTb U3MepeHUn

IEC 61083-1 ycraHaBnuBaeT TOYHOCTb W3MEPEHWW AN aHanoroBbiX M LM@POBLIX UMMYMbCHbIX
peructpupylolmx npubopos, Hanpumep uudposbie ocuunnorpadbel ¢ npobHukamu. Bpema pasrona
aHanoroebIx UMpoBbIX NpMBOPOB B NATL Pa3 MEHbLUE, YEM BPEMSA HapacTaHusa curHana. 3To rapaHTupyet
MeHee 4eM 2 % NOrpeLlHOCTb BpeMeHu pasroHa Ha gucnnee. Liudpoeble peructpupytowme npubopsl
JOMKHbl UMETb nepuoabl BblGOpkM He meHee 30 / Ty, rae Tx — WHTEpBan W3MEPAEMOro BPEMEHMW.
HommnHanbHOE paspelueHUe OTKIOHEHUA HaTypanbHOW BenuyuHbl 0,4 % (2'8 OTKIOHEHUs HaTyparnbHOM
BEJIMYMHBI) PEKOMEHAYETCS ANS UCMbITaHWW, €Cny OLEHKe MoANeXaT TONMbKO napameTpbl umnynbca. Ana
onpedenuTenbHbIX UCMbITAHWIA, KOTOpble TpebyloT CpaBHEHWE 3anucei, AOMKHO MCMOMb30BaTbCA
HOMWHAarNbHOE paspeLleHne OTKIOHEHMA HaTypanbHOM BenuuuHbl 0,2 % (2'g OTKMNOHEHUs HaTypanbHOW
BenuuuHbl). |IEC 61083-1 Tawke npuBOAUT AONOMHMTElNbHbIE MapaMeTpbl MNOrPeLHoCTen  AnA
crneumdunyecknx popm BOSHbI.
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MpunoxeHune &
(cnpaBo4HOE)

OnpepgeneHne cKBO3HOro Toka (/p

Jns onpegeneHus NakCHNANbHOTO CKBO3HOTrO TOKAa Ha BHXOAHHX BHBOAAX YINM BBOAHHE BHBOJS
NOABEpranT BO3AeWCTBUO NCNUTATENbLHOTO MNNYyAbCa NO Tabnuye 3. H3wepanT Gopuy BOANHYE BHXOAKOTO
TOKa B KOPOTKOM 3amskanunu (pucynkw E.1 - E6). Ecnw u3mepennas dopua BONHH COOTBETCTBYET fopume
BONKYH no Tabnuye 3, Torga 3HaueHue /p onpegenaercad NAKOBHN 3HAYEHMWEN W3IMepeHHOTOo Toka. Ecnu
W3uepenHas Gopua BONKHH OTKAOHAETCS OT NpusefeHHod B Tabauye 3, T0rfa NOKHO NPEANOAOKNTL, 4TO
Ha pucynkax 1b —2f w3wepentwvid wakcuwanvhei Tok cooteercTayer T Ha pucynke la Popasen 10Ky
KOpOTKOTO 3amsukahua reweparopa. Y7005 cgenaTb TOYKGIA pacyerT KOOPAMHHALUN, HEOOXOZANO NPUMEHUTS
metop ckBo3HOW awepruun  (cu. IEC 61643-12 (paspen F.5) nan IEC 62305-4 (pasgen C.4)).

lanhoe onpefenerue CKBOSHOTNO TOKa NPUNeEeHANT AAA pacyera koopguuaunw Y3INN (cn. pucyrok E1
IEC 61643-22).

Ecan yKkasaho HeCKONbKO MCNETATEAbHHX WWOYAbCOB, TO ANA Kakforo uwnynoca ykasssant
makcumanvhue snavenus Upw P8 3asucuwoctn ot tuna Y3IUN (cn. pasgen 1.2) subupant ucnsranne no
CNefyoUuuN nepeyncaernsn a), b) wan c):

a) ACHNUETPHYHRAA NOAAaYa HCNHTATEAbHNX HNAYAbCOB fAa onpefenenns Pauddepenynansuoro
Biuga (cu. pucyHok E.1). MenuTaTenbHuil nunynsc NOfanT Ha BXOAHYR CTOpOHY Y3UT;

b) HeCHNNEeTPAYHAs nofava wcnoTaTeNbHyXx wunynbcos fns onpegenenns Pobuero suga (cn.
pueyHoK E.2). fenvTaTenbHud nunynbsc NOZAanT Ha BXOZHYO CTOPOHY Y3UN;

C) CHNMETPUYHAA NOJaya MCNHTATEAbHUX MANNYNbCOB A8 onpegenenns Ppuddepenynanstuoro
gnpga (cw. pucywok E.3). MenwTaTenbHudh wnnynsc nogawt pacnpegenutenen toka (L :2) Ha BXOLHOI
cTopone Y3UN;

d) acuumweTpuynas nogava McnuTaTeNbHEX WNAYyAbCOB ANA onpegenekhns Ppudbepenyuanshoro
Buga (cu. pucynok E4). lcnwTaTenbhud wunynbce NOZAanT Ha BXOAHYR CTOPOHY Y3UT;

€) CHMNEeTPUYHAas nofava McnuTaTenbHsX uwnynscoB Anf onpegenewus P obuero suga (cn.
pucyhok EB). Menutatenshsd wunynbe nogant pacnpegenntenen 1oka (1: 2) Ha BXOAHOW cTOopoHe Y3UN;

fycumwerpuynas nogava ncnuTaTenbhyx ANNynbcoB A8 onpefenewuns Pobuero suga (CH. pUCYyHOK
E5). NenuTaTenbHud nunynbc nogant pacnpegenutenen Toka (L:n) wa BXopHoil cTopone Y3UM.

*

X1

H3un
(PucgHok 1a)

X2

Pucyhok E.1 - Onpepgenenue CKBOSHOTO TOka Auddepenyunanbhoro suga

MpumeyaHune - 3HavyeHne P cooTBeTCTBYET UMNY/IbCHOMY TOKY FreHepartopa.
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PucyHok E.2 - OnpegeneHne CKBO3HOTo Toka 06LEero Buaa

PucyHok E.3 - OnpegenieHne CKBO3HOMO Toka AudhepeHLansHoro Buaa

PucyHok E.4 - OnpegeneHue CKBO3HOTO Toka AudypepeHLansHoro Buaa
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PucyHok E.5 - OnpeaeneHne MakcMmMasibHOro CKBO3HOIO Toka 06LLero Buaa

PucyHok E.6 - OnpegeneHne CKBO3HOIo Toka 06Wero smaa A4nsa MHOroBbIBOAHbIX Y3UI

50



FOCT IEC 61643-21-2014

MpunoxeHne F
(cnpaBo4HOe)

OCHOBHble KOHUrypauun ansa namepeHus Up

X1
X1
YA
Up
YB
T pw W& 4 aH e N- XA WXB - coefAHenns WNNYyNbCHOTO TeHepaTopa, KOTOpPHE NOCNEJOBATENbHO

coepnHens cnapoid Busogos, ob6pasosaknyx X1, X2-Xn.

Tpuwmnevwatwne 2- YAuw YBecoegnhant ¢ napoit BuBOZOB Y, COOTBETCTBYROUUN napam BHBOZOB X 4NA
n3nepernus UP

Tpwwedyanue 3-B0o3n0oKHoe cCOEAMKHENRNEe CBHBOAON C, NpUNEHAENOE B ACNUTATENbHHX YyCTAKOBKAX N0
pekoOWEHZALMNAN NEeKAyHapoRHOTO con3a anekTpoceasun (ITU-T).

PucyHok F.1 - amepeHune Up no pucyHky 1 Y3UM gudpdepeHumansHoro suga
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X1

Tpumwevanne 4- Ri- R, - pesuctops, ynpasasoyne WHNyaAbCHEN TOKON (HOTYT GuTb BHYTPEHHANN U
BHEUHUIN) .

PucyHok F.2 - VcnbiTaTenbHaa ycTaHOBKa N0 pekoMeHgaunsim MeXxayHapoaHoro cotosa anektpocsssn (ITU-
T) pna namepenusa Upk Bbisogy C B Y3WI ob6uiero snga
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Mpunoxenue G
(pekomeHayemoe)

Ocob6ast ycTOMYMBOCTb TENEKOMMYHUKALMOHHbIX CUCTEM

Ocobas ycTonunMBOCTb MOXET NoTpeboBaThCs, kKoraa cetesble Y3UI He MOTyT ObiTb YCTAaHOBMEHbI U
CBAI3b MEXAY CETAMU U CUCTEMAMU TENEKOMMYHUKALMUN HE MOXET ObITb AOCTUTHYTA.

Hanpumep, cornacHo PekoMeHaaunam mexayHapogHoro cotosa anekrpocsasn (ITU-T K.44)
notpebyetca umnynsc B.2 npu xonoctoM HanpsbkeHun 13 kB 1 Toke KOpOTKOro 3ambikaHua 325 A.

Mpunoxenune A
(cnpaBo4HOE)

CBefeHns 0 COOTBETCTBUM MEXKIOCYJapCTBEHHbIX CTaHAAPTOB CCbINIOYHbIM
MeXAyHapoaHbIM (PermoHarnbHbIM) cTaHaapTam

Tabnuya OJA.1 —CBeaeHnss 0 COOTBETCTBMM MEXIOCYAAPCTBEHHbIX CTAaHAAPTOB CCbINTOYHbIM
MeXAyHapoAHbIM CTaHAapTam

O603Ha4YEHNE U HAUMEHOBAaHUE CteneHb O003Ha4YeHNe U HAaUMEHOBaHUE
MeXayHapoaHoro craHgapra COOTBETCTBUA MEXrocyapCTBEHHOro craHgapra
(MexayHapoAHOro AOKYMEHTA)
IEC 60050(702):1992 - *
MexxayHapoaHbIn
ANEKTPOTEXHUYECKUI cnoeapb.

maBa 702: KonebaHusa, curHanbl u
CBS3aHHbIE C HUMU YCTPOUCTBA

IEC 60050(726):1982 - *
MexxayHapoaHbIn

SNEKTPOTEXHUYECKNI CroBapsb.

fmaea 726: JlMHMM CBA3M 1

BOJTHOBO/bl

IEC 60060-1:1989 MeToabl - *

UCMbITAHUIA BbICOKUM HAMPSDKEHUEM.
Yacte 1. OOwpe onpeaenexHna wu
TpeboBaHMs K UCTbITAHUSIM

IEC 60068-2-30:1980 UcnbiTaHusa Ha IDT FOCT 28216-89 (MO3K 68-2-30-87)

BO34ENCTBUSA BHELWIHMX (paKTOpOB. OCHOBHbIE METOAbI UCMbITAHUI HA

YacTtb 2. AcnbiTanusa. UcnbitaHue Db BO3J€NCTBUE BHELLUHMX (pakTopoB. YacTb 2.

W PpyKkoBOACTBO: BnaxHoe Tenno, Wcnbitannsa. Ucneiranne Db u pykoBoaCTBO:

yuknuyeckoe (12+12 - yacoBow LMKI) BnaxHoe Tenno, uuknuyeckoe (12 + 12
4aCcoBOMW LIUKIT)

IEC 60529 Crtenenn 3awWwuThl, IDT FOCT 14254-96 (M3K 60529—1989)

obecneunBaemble kopnycamu (Kog CrteneHu 3awuThl, obecneynBaemblie

IP) obono4vkamm (Kog IP)

IEC 60695-2-1/1:1994 cnbiTaHue Ha IDT [OCT 27483-87 WcnbiTaHua Ha

noXxapoonacHocTb. Yacte 2. MeToabl noXkapoonacHoCTb. MeToAbl UCMbITAHUA.

ucnoltaHnin. Pasgen  1/nuct 1. McnblTaHns HarpeToin NpoBOMOKON

McnbiTaHUs  KOHEYHOro  npoaykra
packaneHHow npoBonokoi. ObLwue

TpeboBaHusa

IEC 60950:1999 BbesonacHoCTb - *
obopyaoBaHus MHOPMALIMOHHBIX

TEXHOMOTUN
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MpodonxeHue mabnuysl JA.1

OG6Go3Ha4YeHUe 1 HaUMEHOBaHUe
MeXAyHapoAHOro ctaHaapra
(MEeXAYHAPOAHOI0 AOKYMEHTA)

CteneHb
COOTBETCTBUSA

O603Ha4YeEHNE U HAUMEHOBaHWe
MEXroCy1apCTBEHHOTIO CTaHaapTa

IEC 60999-1 Ycrponcrea
COeANHUTENbHbIE. MeaHble
3neKTponposoaa. Tpe6oBaHus
6e30nacHOCTM K BUHTOBbIM U
Ge3BMHTOBbIM 3axumam. Yactb 1.
Obwwme u yactHele TpeboBaHuA K
3a)KMMaM Ans NpoBOAOB CEYeHUEeM
oT 0,2 MM no 35 MM
(BKINIOYMTENBHO)

IEC 61000-4-5:2005
OneKkTpoMarHUTHas COBMECTUMOCTb.
Yactb 4: MeToAMKM WCMBbITAHWMIA W
namepeHun. Pasgen 5. WcnbitaHue
Ha HEeBOCNPUMMYUBOCTL K BbIOPOCY
HanpsKeHus

IDT

FOCT 30804.4.5-2002 COBMECTUMOCTb
TEXHUYECKNX CPEACTB SNIEKTPOMArHUTHas.
YCTOMUMBOCTb K MUKPOCEKYHAHBIM
UMMYIbCHBIM MOMEXaM GOSbLLION SHEPIUM.
TpeGoBaHUsA N METOAbI UCTILITAHWIA

IEC 61083-1 Annapartypa "
nporpammMHoe obecneyeHue,
NPUMEHSAEMbIE  MPU  UCMBITAHUSAX
UMNYNbCaMN BbICOKOTO HaNPsiKEHUS.

Yactb 1. TpeboBaHus k annaparype

*

IEC 61180-1:1992 TexHuka
UCMbITAHUA BbLICOKMM HaNpPsKEHUEM
HU3KOBOJILTHOIO oBopyaoBaHus.
Yactb 1. Onpeaenexusi, TpeboBaHua
K MCNbITAHMIO 1 Npoueaype

IDT

FOCT 30032.1-93 TexHuka ucnbiTaHun
BbICOKUM HanpsbkeHnem. Yacts 1. Obwme
onpeaenexunsi U TpeboBaHUA K UCNbITAHUAM

IEC 61643-1 YcTponcTBa 3aluThl OT
NepeHanpsKEHUi  HU3KOBOSIbTHLIE.
Yacte 11. Ycrpoincrea sawmTtbl OT
nepeHanpskeHnin, noacoeaUHEHHbIe
K HU3KOBOMbTHLIM cucremam
pacnpeaeneHus 3NEKTPOSHEPTUU.
TpeGoBaHUA U METOAbI UCNIbITAHUN

IEC 61643-11:2011  YcrponcTtsa
3awuThl oT nepeHanpsHkeHun
HU3KOBOSbTHbLIE. Yactb 1.
Yctponcrea 3aWmThl oT
nepeHanps>keHuin, nNoAcoeAUMHEHHbIe
K HU3KOBOSMbTHLIM cucremam
pacnpeaeneHus ANEKTPOIHEPTUMN.
Tpe6GoBaHusa U METOAbI UCTILITAHUN

IEC 61643-22:2004 YcrpoucTea
3aWmThbl oT nepeHanpsikeHui
HU3KOBONbTHbLIE. Yactb 22.
YcTtponcrsea 3aWmThl oT
nepeHanps>keHu, CBsi3aHHble C
TENeKOMMYHUKALIMOHHBLIMU 7
curHanbHbiMu - cetsimu.  [puHUMNBI
BbiGOpa U NpUMEHeHUsA

ITU-T PekomeHpauus MCO K.44:
2003 WUcnbiTaHMs Ha YCTOMYMBOCTb
TEneKkOMMYHUKALMOHHOIO

obopyaoBaHus, noaBepraemoro
BO3AEMNCTBUIO MEPEHANPSHKEHUH U
CBEPXTOKOB. OCHOBHbI€
pekoMmeHaaumm
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OkoH4yaHue mabnuubs [JA.1

O603HaYEHNE U HAUMEHOBAaHUE CteneHb OB603Ha4YeHne U HauMEHOBaHUE
MEXAYHapoaHOro ctaHgapra COOTBETCTBMSA MEXrocy4apCTBEHHOIO cTaHaapTa
(MexxgyHapoAHOro AOKYMEHTA)
ITU-T Pekomengauna MCDI K.55: - *

2002. TpeboBaHusa, kacatowmeca
nepeHanpskeHns W CBepxToka Aansd
BbIBOAOB coeanHuTenen co
CMeLLEHMEM U30NALIK

ITU-T Pekomenaauus -
MexxayHapogHoro Coto3a
SnekTpoceA3n (MCD3) K.82.
XapakTepucTuku " napameTpsbl

nonynpoBOAHUKOBbIX u
CaMOBOCCTaHaBNMBAIOLLMXCS
cpeacTs 3aLmThI

TENEKOMMYHMKALMOHHBIX YCTaHOBOK
OT CBEpPXTOKa

ITU-T PekomeHngauus MC3 O.9: - *
1999 MamepuTenbHble yCTPOWCTBa
Ans onpejeneHns creneHu

AncbanaHca OTHOCUTENBHO 3EMIU

* COOTBETCTBYIOLLMI  MEXIOCYAapCTBEHHbIV CTaHAapT OTCYTCTBYeT. [0 ero MnpuHATUA
peKOMEHAYETCA MCNONb30BaTb NEPEBOd Ha PYCCKUIA A3bIK 4AHHOM0 MEXrocyJapCTBEHHOro craHgapra
UMW rapMOHU3NPYEMbIA C HUM HaLMOHamNbHbIN (rOCYAAPCTBEHHbIN) CTaHAAPT CTPaHbl, HA TEPPUTOPUN
KOTOPOW NPUMEHSAETCA HacToAwMin craHgapT. WHgopmauma o0 Hanuuumu nepesoga  AaHHOrIO
MEeXAYHapoA4HOro craHgapta B HauuoHanbHOM ()OHAE CTaH4apTOB WM B MHOM MECTe, a Takke
uHdopMaumss 0 AENCTBMM  HA  TEPPUTOPUM  CTPaHbl  COOTBETCTBYIOLLEr0  HaLWMOHaNbHOro
(rocyaapCTBeHHOro) craHgapta nyOnuKyeTca B ykasaTemnsax HauuoHarbHbIX (FrOCYyAapCTBEHHbIX)
cTaHdapToB, WU3gaBaeMblX B 9TUX rocygapcreax, a Takke B CeTu WHTepHeT Ha cauTtax
COOTBETCTBYIOLLMX HALMOHANbHbLIX OPraHoB Mo CTaHAapTusauuu.

MpumMmeyvyaHune— B HacToswel Tabnuue UCNONb30OBAHO crnieayoulee yCnoBHoe obo3HayeHune
CTeneHun CoOOTBETCTBUA CTaHAAPTOB:

- IDT — ugeHTu4HblE CTaHAaPTLI.
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Bubnuorpacdua

IEC 60364-5-51:2005 Electrical installations of buildings - Part 5-51: Selection and erection of
electrical equipment — Common rules (3nekTpuyeckne ycrtaHoBku 3aaHuii. Yactb 5-51. Bbibop U MOHTaX
anekTpoo6opyaosanusa. O6ue npaBuna)

IEC 60721-3-3:1994 Classification of environmental conditions - Part 3: Classification of groups
of environmental parameters and their severities - Section 3: Stationary use at weatherprotected locations
(Knaccudukauua ycnosuii okpyxaiowuen cpegbl. Yactb 3. Knaccudmkauusa rpynn napameTpoB
oKpy>atoLer cpeabl u ux xecrkoctu. Pasgen 3. CTaumoHapHbIe YCTAHOBKM B MECTAX, 3alUMULLEHHBIX OT
NoroAHbIX YCNoBUin)

IEC 61180-1 High-voltage test techniques for low-voltage equipment - Part 1- Definitions, test and
procedure requirements (TexHWKa WCMbITAHAA BbICOKUM HaNPsXEHWEM HW3KOBOMbTHOrO 00OpPyAOBaHUSA.
Yactb 1. OnpeaeneHus, TpeboBaHMA K UCMLITAHUIO U NpoLleaype)

IEC 61643-12 Low-voltage surge protective devices - Part 12: Surge protective devices connected
to low-voltage power  distribution systems - Selection and application principles
(YcTpoicTBa 3aluUTbl OT NEpPEHanpsbkeHUM HW3KOBOMbTHbIE. YacTb 12, YcrpowcTBa 3awutbl OT
nepeHanps>KeHuin, MNOACOEAUHEHHbIE K HM3KOBOMbTHbIM CUCTEMAM paCnpefeneHus SneKkTPOSHEpruu.
MpuHUMnbl BbIGOpa U NPUMEHEHUS)

IEC 62305-4 Protection against lightning - Part 4: Electrical and electronic systems within
structures (3awmra oT MOMHUU. YacTb 4. DNEKTPUYECKNE U 3MEKTPOHHbIE CUCTEMbI BHYTPU KOHCTPYKLUI)

ITU-T Recommendation K.65:2011 Overvoltage and overcurrent requirements for termination modules
with contacts for test ports or surge protective devices (Pekomengaums MC3 K.65: 2011 TpeGoBaHus k
nepeHanps>KeHUI0 U CBEpPXTOKY ANS MOAYMbHLIX BbIBOAOB C KOHTakTamu Ans MOPTOB KOHTPONSA UMM
YCTPOWCTB 3alUuThl OT UMMNYJ1LCOB)
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