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MpepuncnoBue

Llenn n npuHumunel ctaHgapTusaumm B Poccunckon ®epepaumnm yctaHosneHsl PeaeparnbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHn4YeCcKkoM perynnpoBaHnmy, a npasuna NpMMEHEHUs: HaLMOHamnbHbIX CTaH-
naptoB Poccuiickon ®epepaunm — FOCT P 1.0—2004 «CtangapTtusaums B Poccuinckon Pegepaumnmn. OCHOBHbIE
NOSOXEHMA»

CBepeHuA o ctaHgapTe

1 NOArOTOBIEH O6LecTBOM € OrpaHnyeHHom oTBeTCcTBEHHOCTEI0 «BHWWanekTpoannapat» Ha ocHoBe
COBCTBEHHOrO ayTEHTMYHOIO NePEBOAA Ha PYCCKUIA A3bIK CTaHAAPTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum komuTeToM no ctaHaaptudaumm TK 331 «HnskoBomnsTHas KOMMyTaUMOHHas anna-
paTypa 1 KOMMEeKTHbIE YCTPOWCTBA pacnpeaeneHns, 3allmTbl 1 yNpaBneHus U CUrHanuaaummy

3 YTBEPXXOEH 1 BBEAEH B IEVCTBWE Mpukasom PeaepanbHOro areHTcTsa No TeXHUYECKOMY perynu-
poBaHuto 1 meTposnornm ot 13 ceHTs0psa 2011 r. Ne 295-cT

4 HacTosawwmn ctaHgapT sBnsieTcs MogMuUUMPOBaHHbLIM MO OTHOLLEHUIO K MeXAyHapoOAHOMY CTaHa4apTy
MOK 61643-1—2005, N3gaHne 2 «YCTpoCTBa 3aLUmUThl OT NepeHanpsiKeHUM HU3KOBOSLTHbIE. YCTPOMCTBA 3aLUUThI
oT nepeHanpﬂmeHmPl, noacoeanHeHHble K HU3KOBOJTbTHBIM CUCTEMaM pacnpeneneHna anekTpoaHeprmn. Yactb 1.
TpeboBanusa n ncneitaHusa» (IEC 61643-1:2005 «Low-voltage surge protective devices — Part 1: Surge protective
devices connected to low-voltage power distribution systems — Requirements and tests»). [Npu aTom pasgensl 1 — 8
1 npunoxennst A n B nonHOCTbIO MAEHTUYHBI, a npunoxennsa OA, b v 6Gubnvorpadumsi 4ONOMHAOT UX C y4ETOM
noTpebHOCTEN HaLMOHarnbHOM 3KOHOMUKKKN Poccuinckon ®eaepaumm n/mnm ocobeHHOCTEN POCCUIACKOW HaLMOHarb-
HOW CTaHOapTU3aumm

5B3AMEHI'OCT P 51992—2002 (M3K 61643-1—98)

UHpopmauusi 06 usMeHeHUsIX K Hacmosiwemy cmaHdapmy rybrukyemcsi 8 exe200H0 u3dagaeMoM UHGOP-
MaUuUuOHHOM yKa3amere «HauyuoHanbHble cmaHOapmabl», @ mekem uaMeHeHUl U rMornpasok — 8 eXXeMeCsYHO
u3dasaeMbix UHGhOPMaUUOHHbIX yKadamersax «HayuoHanbHble cmaHdapmbi». B criyyae nepecmompa (3ameHbi)
uriu ommeHbl Hacmosiwea2o cmaHdapma coomeemcmeyroujee ygedomieHue 6ydem orybriuKo8aHo 8 EXXeMeCSIY-
HO u3dasaeMoM UHGHOPMaUUOHHOM yKa3amerie « HayuoHanbHbie cmaHdapmbi». Coomeemcmaytou,asi UHGop-
mauyusi, yeedomrieHue U meKkcmal pasMelaromesi makxe 8 UHghopMayUOHHOU cucmeme obuweao nob308aHUsT —
Ha ogpuyuansHoM catime @edeparibHO20 a2eHmcemaea ro MexHU4YeCcKoMy peayruposaHuro U Memporio2uu 8 cemu
WHmepHem

© CrangapTtuHgpopm, 2012

Hacrosiumn ctaHgapT He MOXeT ObITb MOMHOCTHIO UMM YAaCTUYHO BOCNPOMU3BEAEH, TMPaXXMPOBaH 1 pacnpo-
CTpaHeH B kayecTBe odmumanbHoro nsnaHus 6es paspelueHus PegepanbHOro areHTCTBa Nno TEXHUYECKOMY pery-
NIMPOBaHMIO ¥ METPOSIOTN
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BBegeHue

HacToswwi ctaHgapT pa3paboTtaH B Lensix NPsiMOro nprMeHeHns B Poccum mexxayHapogHoro ctaHgapTa
M3K 61643-1—2005 «YCTponcTBa 3alLMTbl OT NePEHANPSPKEHNIA HU3KOBOMLTHBIE. YCTPOWCTBA 3aLluUThl OT Nepe-
HanpsKeHUN, N0ACOEeONHEHHbIE K HU3KOBOSBTHLIM CUCTEMAaM pacnpeaernennst anekTpoaHeprun. Yactes 1. Tpebo-
BaHWS 1 UCMbITAHUSAY.

Hacrosawmi ctangapt otnuvaetcsa ot MOK 6164 3-1 Hanuumem npunoxeHun JA n [1b.

Mpunoxerve A cogepXuT JononHUTENbHbIE TpeboBaHUs, yYnTbIBatoLLME NOTPEBHOCTN SKOHOMUKI CTpa-
Hbl U TpeboBaHMSA HaUMOHarbHbIX CTAHAAPTOB Ha 3NEKTPOTEXHUYECKME U3LENKs.

MpunoxeHne b cooepXuT cBe4eHUsI 0 COOTBETCTBMU CChINTOYHBIX HALMOHAMbHbIX Y MEXIOCY4APCTBEHHbIX
CTaH4apTOB MeXAyHapOoaHbIM CTaH4apTaM, UCMONb30BaHHbIM B KQYECTBE CChINTOYHbIX B MPUMEHEHHOM MeXayHa-
POAHOM CTaHZapTe.

B pasgene «bubnuorpadusa» npuBegeHsl CBEAEHNS O MEXAYHAPOOHbIX CTaH4AapTaXx, Ha KOTOPbIE UMETCS
CCbIJIKM B HACTOALLEM CTaHAapTe U KOTOpble He BBEAEHbI B KAYECTBE HAaLMOHamNbHbIX CTaHAApPTOB B Poccuinckon
denepaumn nnm B ka4eCcTBe MEXIOCyAapCTBEHHbIX CTAHAAPTOB, AENCTBYIOLLMX HA TeppuTtopumn Poccuinckon de-
Aepaumn, Ui He UMEIOT SKBUBANEHTHOW 3aMEHbI.

lMpu ccbinke B TEKCTE CTaHAapTa Ha MeXAYHAPOAHbIN CTaHAapT C ykasaHneM cepumn n 6e3 ykazaHus KOHK-
peTHoM YacTu (Hanpumep, MOK 60227, MOK 60245) npMMeHsoT HaLMoHarnbHble CTaHAaPTbl, BXOASLLME B COOT-
BETCTBYIOLLYIO CEPUIO HAaUMOHanbHbIX cTaHgaptoB (Hanpumep, FTOCT P M3K 227 wnun TOCT P M3K 60227,
FOCT P M3K 245 nnn TOCT P M3K 60245). Mpu oTCYyTCTBUN COOTBETCTBYHLLENO HALMOHANbHOIO CTaHaapTa,
BXOZSILLEro B yKa3aHHbIE Cepum, NPUMEHSAOT COOTBETCTBYIOLLYHO YacTb MEXAYHapOAHOro CTaHdapTa.

HacTtoswuii ctangapt otnnyaetca ot FTOCT P 52997—2002 nsmeHeHnem unm yTouHeHeM psiaa 4eNCTByO-
LLIMX MOSNOXKEHWUN, a Takke BBEAEHNEM HOBbIX NONOXEHWUIA, B TOM YMChe:

- BBEEHbI HOBbIE ONpeaeneHns N yToYHEHbI AeCTByoLWme onpeaenenus (3.9, 3.18, 3.22, 3.23, 3.46, 3.47,
3.48n gp.);

- BBeJeHbI A0MNONHUTENbHbIE NapameTpbl knaccndukaumm Y3UM (4.11, 4.12);

- BBE€EHbI JOMNONHUTENbHbIE TpeboBaHus K naeHTudmkaumm Y3UN [6.1.1, nepeuncnenus f), x)];

- BB€AEHbIl AOMOJTHUTENBHO N YTOYHEHBLI TEXHUYECKNE TpeboBaHus Ha xapakTepucTtukmn Y3UI1 (6.5.5, 6.5.6,
6.6.4);

- BBEOEHbI AOMOSTHUTENBHO M YTOYHEHbI TPEOOBaHMSA M METOAb! UCTbITAHWIA MO TUMOBBLIM M JOMOMHUTENBHBIM
ncnbitTanuam Y3UN (7.1, 7.9, Tabnmubl 2, 3, 11, 11x, 17);

- YTOYHEHO cofepaHune npunoxeHns B (Tabnuvua B.1);

- BBEIEHbI JOMNOSHUTENBHO PUCYHKM 6a 1 13 1 psig Apyrvx 4ONONTHEHWI Y YTOUHEHUIA.
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HAULMWOHANbHBIN CTAHOAPT POCCUUCKON SOEOAEPALUUMU

YcTponcTBa 3aWmThbl OT UMNYJIbCHbIX NepeHanpPsXXeHU HA3KOBOJLTHbIE
YacTtb 1
YCTPOUCTBA 3ALUUTLI OT UMMNYIIbCHbIX NEPEHANPSAXXEHUN
B HU3KOBOJIbTHbIX CUNOBbLIX PACMNPEOENUTEJIbHbIX CUCTEMAX

TexHu4yeckne TpeboBaHMA U MeTOAbl UCNbITAHUN

Low-voltage surge protective devices. Part 1. Surge protective devices
connected to low-voltage power distribution systems. Technical requirements and test methods

Oata BBegeHua — 2012 — 07 — 01
1 O6LwMe nonoxeHus

1.1 O6nacTb NpUMeHeHus

HacTosawwmn ctaHgapT pacnpocTpaHseTcs Ha YCTPOMUCTBA 3aLLUThI ANEKTPUYECKUX CETEN 1 3NeKTPOOOOopY-
OOBaHusi NPy NPSIMOM MM KOCBEHHOM BO3[E€NCTBUM PO30BbIX UMM MHbIX NEPEXOAHbIX NepeHanpsikeHui. [aHHble
YCTPOWCTBa NpefHa3HaYveHbl Ans NoACoeaNHEHUS K CUMOBbLIM LIEMSIM NEPEMEHHOr0 Toka Yactoton 50 — 60 My, unm
NMOCTOSIHHOIO TOKa U K 060pyA0BaHMIO C HOMUHANbHBLIM HanpsbkeHem 4o 1000 B (aencTBytoLlee 3Ha4eHME) Unm
1500 B nocTtosiHHOro Toka. Paboune xapaktepucTuki, CTaHAapTHbIE METOAbI UCTIbITAHUI N HOMUHArbHbIE Napa-
METPbl YCTAHOBMEHbI 4118 TAKUX YCTPONCTB, KOTOPbIE cogepaT Nno KpanHen Mepe OauH HENMUHEVHbI ANEMEHT,
npegHasHayeHHbIN Ansi orpaHUYeHNUst NepeHanpsiKeHUn U 0TBOAA MMMYIbCHLIX TOKOB.

1.2 HopmaTuBHbI€e CCbINKN

B Hacmosiwem cmaHdapme ucnonb308aHbl HOPMamueHbIe CCbITKU Ha criedyroujue cmaHlapmbi:

OCT P 15.201—2000 Cucmema paspabomku u nocmaHoeKu rnpodyKyuu Ha rnpoussodcmeo. [Npodykuusi
rpPou3800CMBEHHO-MEXHUYECK020 HasHaqYeHuUs. [1opsidok pa3pabomku u mocmaHo8KuU rpodyKyuUU Ha rnpou3eo0-
cmeo

OCT P 50030.1—2007 (M3K 60947-1:2004) Annapamypa pacripedesieHusi U yrpasrieHUsi HU3K080Js1bm-
Has. Yacmb 1. Obwue mpebosaHusi

OCT P 50030.5.1—2005 (M3K 60947-5-1:2003) Annapamypa pacripedenieHusi U yrpaeneHusi HU3KO80 Ib-
mHas. Yacme 5. Annapamsi u KOMMymauyuoHHbIe arieMeHmbI yenel ynpaeneHus. [nasa 1. SnekmpomexaHuyec-
Kue arinapamsi Or1s yernel yripasrieHusi

FOCT P 50345—2010 (MOK 60898-1:2003) Annapamypa marnozabapumHasi anekmpudeckasi. Aemomamu-
yeckue 8biKmrodameru 0r18 3aWumabi 0m C8epxmokos bbImoeo2o U aHario2u4dHo20 HasHaqyeHus. Yacmes 1. Aemo-
MamuyecKue 8biKrrodameru Or1si epeMeHHO20 mokKa

FOCT P 50571.26 —2002 (M3K 60364-5-534—97) SnekmpoycmaHosKku 30aHull. Yacme 5. Bbibop u MOH-
maxx anekmpoobopydoeaHusi. Pazdesn 534. Ycmpotlicmea 01151 3auumbl 0m UMY bCHbIX IepeHanpsKkeHul

FOCT P 51322.1—99 (M3K 60884-1—94) CoeduHumenu afnekmpuyeckue wmercesfibHble 6bimogozo u
aHasi02u4yHo20 Ha3HaqeHus. Yacme 1. Obujue mpebosaHusi U MemoOk! ucrbimaHull

I'OCT P 51686.1—2000 (M3K 60999-1—99) CoeduHumernbHbie ycmpoticmea. TpebosaHusi 6e3onacHocmu
K KOHmakmHbIM 3axkumam. Yacmb 1. TpebosaHusi K 6UHMOBLIM U 6€38UHMO8bLIM KOHMaKMHbIM 3axXuMam Orisi
COeOUHEeHUSsT MeOHbIX MPOBOOHUKO8 C HOMUHaIslbHbIM cedeHuem om 0,2 0o 35 MM Ks.

OCT P 51686.2—2000 (M3K 60999-2—95) CoeduHumerbHble ycmpoticmea. TpebosaHusi be3onacHoc-
mu K KOHMakmHbIM 3axxumam. HYacme 2. [JornionHumesnsHbie mpebogaHusi K 8UHMO8bIM U 6€38UHMOBLIM KOH-
maKmHbIM 3axxumam 051 CoeOUHEeHUsI MEOHbIX NPOBOOHUKO8 C HOMUHabHbIM cedeHuem om 35 0o 300 mm Ke.

U3paHune ocpuumansHoe
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OCT 9.005 —72 EduHasi cucmema 3awjumal 0m Koppo3uu U cmapeHusi. Memanrnbi, crinassl, Memarniu-
yeckue U HeMemariiudyeckue HeopeaHu4eckue noKpbimus. [Jonycmumeie u HeOOMyCcmuMble KOHMaKmbl ¢ Me-
mannamu u Hememarnnamu

OCT 12.2.007.6—75 Cucmema cmaHdapmos 6e3onacHocmu mpyda. Annapambsi KOMMymauyUuOHHbIE
HU3Ko8os/IbmHble. TpebosaHus 6e3onacHocmu

[OCT 14254—96 (MOK 529— 89) CmeneHu 3awumsl, obecriequsaembie obonodkamu (kod IP)

FOCT 15150—69 MauwuHsi, npubopkl u Opyaue mexHudeckue usdenus. VicnonHeHus 0r1s pasnuyHbIX Ku-
Mamuyeckux patioHos. Kamezopuu, ycrosusi 3Kcriyamauuu, XpaHeHusi U mpaHcrnopmupoeaHusi 8 Yacmu 803-
delicmeus KIuMamu4ecKux ¢hakmopos eHewHel cpedbl

I'OCT 15543.1—89 U3denusi anekmpomexHudyeckue. Obuwue mpebosaHusi 8 Yacmu cmoUKocmu K Kriuma-
muYyeCcKUM 8HeWHUM 8030elicmeayrowum ¢hakmopam

OCT 16504—81 Cucmema 2ocy0apcmeeHHbIX ucrbimaHul npodyKyuu. VicrnsimaHusi U KOHMPOIIb Kaqe-
cmea npodykyuu. OCHOBHbIE MePMUHbI U OrpedenieHuUs

OCT 16962.1—89 (MOK 68-2-1—74) W3denus anekmpomexHudeckue. Memods! ucrisimaHull Ha ycmou-
4YuBOCMb K K/IUMamu4YeCcKuM 8HeWHUM 8030elicmeayowum ghakmopam

IOCT 16962.2—90 U30enus anekmpomexHuyeckue. Memodbi ucrisimaHuli Ha cmoUKOCMb K MexaHU4ec-
KUM 8HeWwHuUM 8o30elicmeayrowum chakmopam

[OCT 17441—84 CoeduHeHus1 KoOHMakmHbie afiekmpuydeckue. [NpuemMka u MemoOb! ucrbimaHuli

FOCT 17516.1—90 Usdenus anekmpomexHuyeckue. Obuue mpebosaHusi 8 Hacmu CMOUKOCMU K MEXaHU-
YyecKUM 8HeWHUM 8o30elicmeayrowum chakmopam

IOCT 18620—86 U3denus anekmpomexHudYeckue. Mapkupoeka

I'OCT 23216—78 M3desnus anekmpomexHu4eckue. XpaHeHuUe, mpaHCropmupoeaHue, 8peMeHHas rnpomu-
BOKOPPO3UOHHas 3aujuma, yrnakoska. Obujue mpebosaHusi U MemoObi UcrbimaHul

I'OCT 24622—91 (MCO 2039-2—87) Nnacmmaccsi. OnpedeneHue meepdocmu. Teepdocms o Pokeerny

F'OCT 27473—87 (M3OK 112—79) Mamepuaribi 35iekmpous0osisiyuoHHbIe meepobie. Memod onpedeneHusi
CpasHUMesIbHO20 U KOHMPOJIbHO20 UHOEKC08 MPEKUH20CMOoUKOCMU 80 8/1aHOU cpede

OCT 27483—87 (M3K 695-2-1—80) UcnibimaHusi Ha rnoxapoornacHocms. Memodsi ucrisimaHud. Vcribi-
maHusi Hagpemol rpoeosioKoul

MpumeyaHue— [pu nonb3oeaHuu HacmoswuM cmaHlapmom uenecoobpasHo nposepums delicmeue
CCbINTOYHbIX cmaHdapmoe 8 UHhopMayUoHHOU cucmeMe obuweao Mnosib308aHusi — Ha oguyuansHom calime @ede-
panbHO20 azeHmcmea o MexHU4YeCcKoMy peaynuposaHuro U Memposioauu 8 cemu MHmepHem umnu o exea2o00Ho
usdasaeMoMy UHGHOPMaUUOHHOMY yKadamesto «HayuoHanbHble cmaHOapmel», Komopbil onybukoeaH Mo cocmosi-
Huto Ha 1 siHeapsi mekyuweao 200a, U 1o coomeemcmeyuUM exXeMecsYHo u3dasaeMbiM UHGOPMaUUOHHbIM yKasame-
1M, ony6rukoeaHHbIM 8 mekyuiem 200y. Ecnu ccbinodHbili cmaHOapm 3aMeHeH (U3MeHeH), Mo fpu ro/ib308aHuUU
Hacmosiwum cmaHlapmom criedyem pykogodcmeosamsCsi 3aMeHSIOWUM  (U3MeHeHHbIM) cmaHdapmom. Ecnu ccbi-
J1I04HbI0 cmaHOapm ommeHeH 6e3 3aMeHbl, Mo MOoIoXeHUe, 8 KOmopoM daHa CChiflka Ha Hez2o, MPUMEHsIemcsi 8 yacmu,
He 3ampaausaroujeli 3my CCbIfKY.

2 YcnoBusa 3kKcnsnyatauuu

2.1 HopmarbHble ycrnoBusi SKcnnyartawumm

2.1.1 YactoTa ncrovHuka nutaHunsa ot 48 0o 62 'y nepeMeHHOoro Toka.

2.1.2 HanpsikeHune, nogaBaemMoe HeMnpepbIBHO MeXAy BbIBO4AMW YCTPOWCTBA AN 3aLUUTbl OT UMMYbCHbIX
nepeHanpshkeHni (Y3WUIT), He AOMKHO NpeBbILLAaTh Er0 MakCUMarbHOIO ANMTENbLHOIO paboyero HanpsKeHns.

2.1.3 BbicoTa Hag ypoBHEM MOpsi He JorkHa B6bITb 6onee 2000 m.

2.1.4 Temnepatypa aKkcnnyataumm n XpaHeHus:

- HopmarnbHas Temnepatypa — ot MuHyc 5 °C go nntoc 40 °C;

- npegenbHble 3HadYeHns — oT MuHyc 40 °C go nntoc 70 °C.

2.1.5 OTHoCUTENbHAas BNaXHOCTb B TeMnepaTypHbIX ycnosusix nomelueHns — ot 30 % go 90 %.

2.2 AHoManbHbI€e YCIOBUA 3KCNyaTauum

Mpu ncnonb3oBannn Y3UI B aHOMarbHbLIX YCOBUSX MOXET noTpeboBaTtbcs paspaboTtka Y3UI ¢ ocobbimm
TpebOoBaHNAMM K KOHCTPYKLMM U TPUMEHEHMIO.

Onsa Y3UI HapyXHOWM yCTaHOBKW, MOOBEPraeMbIX JENCTBUIO COMHEYHOW UM UHOW paguaLuum, MoryT noHa-
[00OUTBCSA AOMNONHUTENBbHBIE TPEOOBaHNS.
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3 TepMuHbI 1 onpeaeneHus

B HacToswwem cTaHgapTe NpUMeEHeHbI criegytoLne TePMyHbI C COOTBETCTBYOLLMMN OnpeaerieHnsaMu:

3.1 ycTpoMnCcTBO Ass 3aWmnThl OT UMNYJbCHbIX NnepeHanpsbkeHun (Y3WUI) (surge protective device SPD):
YCTPONCTBO, KOTOPOE NpegHa3Ha4YeHo A1 OrpaHNYeHNs NEPEXOOHbIX MepeHanpsXKeHNN 1 0TBOAA UMMYSIbCHBIX
TOKOB. OTO YCTPONCTBO COAEPXKUT MO KparHeN Mepe O4MNH HENMMHENHbIN SNTEMEHT.

3.2 ogHoBBogHoe Y3MUTI (one-port SPD): Y3UIT, BkntoueHHOe napansenbHo B 3awuilaemMyto Lenb. MoxeT
NUMeTb OTAENbHbIE BBOAHOM M BbIBOAHOM BbIBOAbI 6€3 BKIMHOYEHHOIo NocreoBaTeribHO MOSTHOro COMPOTUBAEHNS
Mexay BblBOAaMMU.

3.3 ayxBBOgHoe Y3WUI (two-port SPD): Y3UI ¢ oByMS KOMMNEKTamy BbIBOAOB — BBOAHbIM U BbIBOAHBIM —
C BKITHOYEHHbIM MOCNeaoBaTeNbHO MeXy BbIBOAaMM CrieLmanbHbIM NOSTHbIM CONMPOTUBAEHNEM.

3.4 Y3UI kommyTHpytrowero tuna (voltage switching type SPD): Y3UIT, koTopoe B 0TCYTCTBME NepeHarn-
PSPKEHUA COXPaHSET BbICOKOE MOTHOE COMPOTUBIIEHME, HO MOXET MTHOBEHHO M3MEHUTb €r0 Ha HU3KOE B OTBET Ha
cka4vok HanpshkeHus. OBLLMM MPUMEPOM SNIEMEHTOB, CITyXaLLMX KOMMYTUPYIOLUMN YCTPOWCTBaAMMU, ABMSIOTCS
paspsigHVKK, ra3oBble TPYOKU, TMPUCTOPLI (KPEMHMEBLIE BhINPSMUTENN) 1 yripaBnsieMble TUpUcTopbl. Takne Y3UI
WHOra Ha3bIBaloT «PaspsioHUKNY.

3.5 Y3UIM orpaHnumBarowero tuna (voltage limiting type SPD): Y3UI, koTopoe B OTCYTCTBME NepeHanpsi-
XKEHWNsi COXPaHSAET BbICOKOE MOMHOE CONPOTUBIIEHME, HO MOCTEMNEHHO CHIDKAET ero C Bo3pacTaHneM BOSHbI TOKa U
HanpspkeHns. OBLwuM NpUMEpPOM 3MEMEHTOB, CMYXaLLMX HENMMHENHBIMW YCTPONCTBaMU, BSOTCS BapnCTOPbI 1
avoaHble paspsagHuki. Takme Y3 nHoraa HasbiBakoT «OrpaHuunTeENny.

3.6 Y3UIN kombmuHupoBaHHoro Tuna (combination type SPD): Y3UI, cogepxaLune arnemMeHTbl Kak KoM-
MYTUPYIOLLErO TN, Tak 1 OrpaHMYMBaloLLEero Tuna, KoTopble MOryT KOMMYTUPOBATb Y OrpaHnYMBaTh Hanpshke-
HYe, a TaKKe BbINOSHATL 06e OYHKLMK; X AENCTBUE 3aBUCUT OT XapaKTePUCTUK NOAaBaEMOro HaMPSHKEHWS!.

3.7 Bugbl 3awmTbl (Modes of protection): 3awuTHein anemeHT Y3UI MoxeT noacoeamHATLCA Mexay a-
3aMu UnNu Mexay asoun 1 3emnen, Unn mexay ason 1 HemTpanbko, UM MeXAy HeNTparbio 1 3eMIien, Unm B
no6oi N3 koMobUHaLA.

3.8 HoMUHanbHbINW pa3pagHbIA Tok I, (nominal discharge current 1,): [MkoBoe 3HaYeHWe Toka, NpoTeka-
towtero yepes Y3UI, ¢ coopmon BonHbl 8/20. MpumeHstoT B knaccudmkauum Y3UI npu ncnbitaHusax knacca ll, a
TaKke Npu npeaaputenbHon obpadoTke Y3UIT ans ncnbitaHui knaccos | un l.

3.9 umnynbCHbIN TOK Iy, (impulse current /,,): Onpeaensietca Tpems napamMeTpamu: NUKoBbIM 3Have-
HUEM ToKa /yeq, 3apsiaoM Q v yaenbHoi sHepruein W/R.

MpwumeyaHune— lMpumensaoT npu knaccudmkaummn Y3WM ans neneitaduia knacca |.

3.10 makcMmanbHbIV pa3psaHbIvi ToK I, ANA ucneitaHui knacca Il (maximum discharge current
Iax for class Il test): MukoBoe 3HayeHWe Toka, NnpoTekatoLLero Yepes Y3UI, umetoLlero coopmy BosnHbl 8/20 1
BEJIMYMHY COrnacHoO UcnbiTaTensHOMY LKy B pabodem pexmme ncnbitanuii knacca ll. Iq, > 1.

3.11 makcumanbHoe agnuTenbHoe paboyee HanpsikeHne U, (maximum continuous operating voltage):
MakcmmarnbHoe HanpshxkeHne AeNCTBYOLLEro 3HaYEHNS NePEMEHHOIO N MOCTOSIHHOIO TOKa, KOTOPOE ANUTENbHO
nopgaetcs Ha BblBoAbl Y3UI. OHO paBHO HOMWHANBHOMY HAMPSXEHWIO.

3.12 cobecTBeHHasa noTpebnsiemasa mowHocTb P, (standby power consumption P.): MowwHocTb, noTpeb-
nsemas Y 3T npu nogaye makcmmarnbHOro AnnTernsHoro paboyvero HanpsxeHus (U,) npu cbanaHcnpoBaHHbIX
HanNpPsXXeHNsX U hasHbIX yrrnax B OTCYTCTBUE Harpy3sKu.

Y3WIN nogcoeamHeHo CornacHo MHCTPYKUMSM U3roTOBUTENS.

3.13 conpoBoxaatowmin Tok I (follow current I): Tok, nonaBaembliii aneKTPUYECKO CUIIOBON CUCTEMOW 1
npoxogdawmi yepes Y3WI nocrne pa3psaHOro TokoBoro numnyrsca. ConpoBoxaaroLLmi TOK CyLLEeCTBEHHO OTIM-
YyaeTcs OT AnutensHoro paboyero Toka /.

3.14 HoMmuHanbHbIN TOK Harpy3ku 1, (rated load current 1 ): MakcumanbsHbIV AAUTENbHbI HOMUHAMBHBIN
nepeMeHHbIV TOK (OeNCTByoLLee 3Ha4YeHWE) NN NOCTOSHHBIN TOK, KOTOPbLIN MOXET No4aBaThCs K Harpyske, 3aLm-
waemon Y3UII.

3.15 ypoBeHb HanpsikeHus 3awmTbl U, (voltage protection level U,): MNapameTp, xapaktepusytowwmnin Y 3UM1
B YaCTW OrpaHNYeHns Hanps>KeHUs Ha ero BbIBOAAX, BENUYMHA KOTOPOro BbibpaHa 13 Yvcna npeanoyTuTenbHbIX
3Ha4yeHun. [laHHOe 3HaYeHne OOMKHO ObITh Bbille HanBOonbLIEro N3 M3MEPEHHbIX OrPaHNYEHHbIX HanpPsKEeHWN.

3.16 namepeHHoe npeaernbHoe HanpskeHue (measured limiting voltage): MakcmanbHoe 3HadeHue
HanpshXeHWs, nsMepeHHoro Ha BeiBogdax Y3UI npu nogade nmMnynscoB 3agaHHom (OOpMbl BOSHbI M aMinuTyabl.

3.17 octato4yHoe HanpsxeHue U, (residual voltage U,qs): MNMrkoBoe 3HaYeHre HanpsKeHus, NosiBNSIo-
Lerocd Ha BelBogax Y3WUI BcriegcTBme NpoxXoXaeH s paspsaHoro Toka.
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3.18 3Ha4eHne BpeMeHHOro ucnbiTaTenbHOro nepeHanpsxeHus Uy (temporary overvoltage test value
Us): cnbiTaTenbHOe HanpsikeHne, npunoxeHHoe k Y3UI B TeueHne onpeaeneHHoro npomMexyTka BpeMeHu s
MoZenvpoBaHus Npobosi B ycnosusix BINH.

3.19 cnoco6HocTb AByxBBOoAHOro Y3WUIl BblaepKuBaTh NepeHanpsi)keHUs CO CTOPOHbI Harpy3ku
(load-side surge withstand capability for a two-port SPD): CnocobHocTb AByxBBOAHOrO Y 3UI BbIAEpXKMUBATH NE-
peHanpsikeHre Ha BbIXOOHbIX BbIBOAAX, BbIP@XaloLLAsACA B CHUXKEHMN HArpy3ok Ha Y3UI.

3.20 nageHue HanpsihkeHUA (B npoueHTax) (voltage drop (in percent)):

AU = [(Uaxo,q - UBblx)/Uon,q] : 100,

rae Ugyopnr Uguix — BXOAHOE U BBIXOAHOE HANPSXXEHUA COOTBETCTBEHHO, M3MEPEHHbIE OAHOBPEMEHHO MPY NOAKIIO-
YEHHOW MOJSHOW aKTMBHOW Harpy3ke. [JaHHbIA NapaMeTp NPUMEHSIIOT UCKITHOYUTENBHO AN ABYX-
BBOAHbIX Y3UIT.
3.21 notepu npu BKItoyeHuwu (insertion loss): MNoTtepu npu BrkntoveHun Y3UI, onpegenstoLimecs oTHoLle-
HMEM HanpsKeHU Ha BbIBOAAX, U3MEPEHHbIX CPa3y e nocne noaknoyveHus ncnoiryemoro Y3UIM k cucteme, o
1 nocne BKIHYeHus. PesynbraTt BbipaXaeTcsi B MPoLeHTax.

MpumeyvyaHne — Tpe6OBaHVI$| N UCNbiTaHNA — B CTagun paCCMOTPEHUA.

3.22 umnynbc HanpsikeHus 1,2/50 (1,2/50 voltage impulse): Imnynbc HanpspkeHus ¢ oakTUYeCcKM Bpe-
MeHeM gpoHTa 1,2 MKC 1 nonynepunogom 50 MKC.

MpnmevaHuns

1 Bpems dpoHTa onpepenserca B cooteerctBum ¢ M3OK 60060-1 [1] kak 1,67 (oo — t3g), rAe tgg U fzg — TOUKM,
cootBeTcTByowme 90 % n 30 % amnnuTyAbl HA KPMBOWM HapacTaHWs UMmnynbca.

2 Bpewmsi nonynepvoga onpeaensieTcs kak OTPe3ok BpEMEHU MexXAy BUPTyarnbHbIM Ha4aroM U TOYKOW Ha YpPOBHE
50 % amnnuTygbl Ha KPUBOW 3aTyXaHus.

BupTyansHoe Havano — Tou4ka, B KOTOPOW npsiMasa nuHus, npoxoaswas yepes todkm 30 % n 90 % Ha kpuson
HapacTaHus, nepecekaeT NMUHUI0O BPEMEHU Ha OCY KOOPAMUHAT.

3.23 umnynbce Toka 8/20 (8/20 current impulse): IMnynbc Toka ¢ pakTnyeckum BpemeHeM ppoHTa 8 MKC r
BpemMeHeM nonynepuoaa 20 MKc.

MpnmevaHuns

1 Bpemsi dpoHTa onpepensietcsa B cootsetcTBum ¢ MOK 60060-1 [1] kak 1,25 (fgg — t4g), rae fgg U tyg — TOUKM,
cootBetcTByowme 90 % n 10 % amnnuTydbl Ha KPMBOW HapacTaHUs UMMyrbca.

2 Bpewms nonynepuoga onpefensercs kak oTpe3ok BpeMeHU Mexay BUpTyarnbHbIM Ha4yarnoM M TOYKOW Ha ypOBHE
50 % amnnuTygbl Ha KPUBOW 3aTyXaHus.

BupTyaneHoe Hayano — Touka, B KOTOpPOW npsiMas nuHus, npoxogswas yepes Toukn 10 % n 90 % Ha kpuson
HapacTaHus, nepecekaeT NUHUIO BPEMEHM Ha OCY KOOPAMHAT.

3.24 komGMHMpoOBaHHasA BosiHa (combination wave): KoMGuHMpoBaHHasi BOriHa Co34aeTcs reHepaTopomM,
KOTOPbIV NOAAET B PA30MKHYTYHO Liernb UMMYbC HanpshxeHus 1,2/50 1 B KOPOTKO3aMKHYTYHO Liernb MMnyrse Toka 8/20.
Hanps»keHune, amnnuTyga Toka n dopMbl BOSHbI, nogasaemon K Y3UI, onpeaensoTca reHepaTtopoM U NOSHbIM
conpoTtusneHnem Y3UIT, K koTopomy npuknagbiBaeTcs MmMnynbc. OTHOLLEHWE NMKOBOTO HAaNPsKeHNS Pa3OMKHY-
TOW Lenu K NMKOBOMY TOKY KOPOTKOro 3aMblkaHus coctasnsieT 2 OM; OHO onpefeneHo Kak yCrnoBHOe MosHoe
conpoTusneHue Z,. Tok KOpOTKOro 3aMblkaHns 0603HayeH I .. HanpskeHne pa3omkHyTow Lenu o6o3HaqeHo U..

3.25 TemnepaTtypHbIl c6om (thermal runaway): Paboyee ycnosue, Npy KOTOPOM YCTaHOBUBLLEECS CO-
CTosiHMe paccesiHus aHeprumn Y3UI npeBbilaeT cnocobHOCTbL Kopryca 1 coeanHeHWI paccenBaTtb TEMOBYO
3HEpPruio, BeayLlee K NoBbILLEHWIO TEMNepPaTypbl BHYTPEHHUX 3NIEMEHTOB, MPUBOASLLEMY K MOBPEXAEHNIO YCT-
poWcTBa.

3.26 TennoBas ctabunbHocTb (thermal stability): Cnoco6HocTb Y3UI coxpaHaTe TepMOCTabMNbHOCTb
nocne ucnblTaHus B paboyem pexnme, Bbi3BaBLUEM MPEBbILLEHVE TeMnepaTypbl, korga Temneparypa Y3UI co
BpemeHeM noHmxaetcs n Y3UI paboTaeT npy 3agaHHbIX MakCMManbHOM AnMTeNnbHOM paboyem HanpsikeHnn n
YCNOBUSAX TemMnepaTypbl OKPYyXatoLLero BO3ayxa.

3.27 Bbixoa u3 cTpoA (degradation): MiameHeHne nepBoHayanbHbix pabounx napameTtpos Y3UI noa Bos-
AeNCTBMEM NepeHanpspKeHNs, AKCnyaTaumm nnm HebrnaronpusTHbIX YCIOBUIA OKPYXatoLLen cpeabl.

3.28 ycTOMYMBOCTb K TOKaM KOPOTKOIro 3aMbikaHus (short-circuit withstand): MakcrmanbHbIn oxunaae-
MbIli TOK KOPOTKOIO 3aMblKaHWs1, KOTOPbIN crnocobeH BoigepxaTs Y3UIT.

3.29 pasbeaunuTennb Y3UI (SPD disconnector): YcTpoiicTBO (BHYTPEHHEE U/UNW HAPYXXHOE), NpegHa3Ha-
YeHHoe A51a oTcoeamHeHus Y3UI oT curnoBon cucTemsl.
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MpumeyaHune—[laHHoe pasbeAnHUTENBHOE YCTPOMNCTBO He 0b6naaaeT crnocobHOCTLIO K pasbeanHeHnio. OHO
npegHasHavyeHo Ans npeaynpexaeHns  yCTOMYMBOM HEUCNPAaBHOCTU CUCTEMbI U NMPUMEHSEeTCA Ans yKasaHus o no-
BpexaeHun Y3UM. Kpome dyHKUMM pasbeanHEeHWs, OHO MOXET MMETb (DYHKLMIO 3almTbl OT CBEPXTOKa M (DYHKLMIO
TEennoBon 3almTbl. ATV PyHKUMN MOTYT ObITb 06beAMHEHBI B OOHOM yCTponcTBe nunbo pacnpepeneHsl No oTAeNbHbIM
YCTPONCTBAM.

3.30 cTeneHb 3awmThl, obecneunBaemas obonoukon (kop IP) (degrees of protection provided by
enclosure IP code): CteneHb 3alMTbl OT 4OCTYNa K ONacHbIM YacTsIM, OT MPOHUKHOBEHNS TBEPAbIX MHOPOLHbIX
yacTtuy u/vinn Bogbl (cMm. FOCT 14254).

3.31 TMnoBble ucnbiTaHua (type tests): VicnbiTaHus, npoBogMMble Mo 3aBepLUeHMM pa3paboTkn HOBOW
KoHCTpykumm Y3UI anst yctaHOBNEHMS XapaKTepHbIX MapaMeTpoB M JoKa3aTenbCTBa COOTBETCTBUSA TpeboBaHNAM
onpegeneHHoro ctaHgapTa. [poBeaeHHbIe OfHaXdbl, OHM HE HYXXOAl0TCS B MOBTOPEHUN A0 TEX Nop, noka name-
HEeHMe KOHCTPYKLMK HE NMOBIEYET U3MEHEHNS XapaKkTEPUCTUK. B 3ToM crnyyae NOBTOPHbIE UCMbITaHUS NPOBOAAT
TOJBKO MO M3MEHEHHBIM XapaKTEPUCTMKAM.

3.32 KoHTpONbHbIe UcnbITaHUA (routine tests): VicnbiTaHus, npoBoguMble Ha kaxaom Y3UIT, ero yactax
Unu MaTepuanax onsg noaTBePXAeHNs, YTO 3aernue COOTBETCTBYET KOHCTPYKTOPCKON AOKYMEHTaLUN.

3.33 npuemMouHbIe ucnbiTaHuA (acceptance tests): Vicnbitanusa Y3UI unu nx npeacraButenbHbIX obpas-
LIOB, MPOBOAMMBbIE MO NPeaBapUTENbHON JOrOBOPEHHOCTN MEXAY M3rOTOBUTENEM U MOTpebuTenem.

3.34 ycTtpomncTBo pa3Basku (decoupling network): YcTponcTso, npegHasHayeHHoe ang Toro, 4tobbl BOC-
npensaTCcTBOBaTb Nepefade 3HePruv MMNyrnbca B CUIOBYIO CETb MPU Nogade nuTaHus K ucnoeityemomy Y3UTT.
VHoraa HasbIBaloT «pa3Bs3bIBaOLLMIA (PUNETPY.

3.35 knaccudmkaumsa MMNyNbCHbIX UcNbITaHu (impulse tests classification)

3.35.1 ucnbitanus knacca l (class | tests): Vicnbitanusa, npoBogumbie ¢ HOMUHANBHBIM Pas3psgHLIM TOKOM
I, (cm. 3.8), umnynbCHbIM HanpsbkeHneM 1,2/50 (cM. 3.22) 1 MakcMMasbHbIM UMMYIIbCHLIM TOKOM /i, (cM. 3.9).

3.35.2 ucnbitanmnsa knacca ll (class Il tests): VicnbitaHus, npoBogumble ¢ HOMUHAMNBHBLIM Pa3psiAHbIM
Tokom I, (cM. 3.8), mmnynbCHbIM HanpskeHnem 1,2/50 (cm. 3.22) n makcumarnbHbIM paspsaHbIM TOKOM /.y
(cm. 3.10).

3.35.3 ucnbitanua knacca lll (class Il tests): VicnbiTaHus, npoBogMMble € KOMOBUHMPOBaAHHOW BOJSTHOWN
(1,2/50, 8/20) (cm. 3.24).

3.36 3awmTa oT cBepxTOKa (overcurrent protection): YCTporCTBO ANd 3aLLUMThbl OT CBEPXTOKA (Hanpumep,
aBTOMaTUYECKUIA BbIKIMOYaTENb U MAABKUA NPeAoXpaHUTENb), KOTOPOE MOXET ObITb YaCTbHO ANEKTPOYCTAHOBKM,
pacnonoxeHHon BHe 1 o Y3UI1.

3.37 yctponctBo gudcpepeHumnanbHoro Toka (YOT) (residual current device (RCD)): MexaHnyeckoe
KOMMYTaLMOHHOE YCTPONCTBO MM KOMMIIEKC YCTPONCTB, KOTOPbIE BbI3bIBAOT Pa3MblKaHWE KOHTAKTOB, Korga and-
depeHUmnanbHbIn UM HecbanaHCMpPOBaHHbIN TOK JOCTUrHET 3a4aHHOMO 3HAYEHUS B 3a4aHHbIX YCITOBUSX.

3.38 pa3psigHoe HanpsikeHne Y3UI kommyTupytowero Tuna (sparkover voltage of a voltage switching
SPD): 3HauyeHne MakcMMarnbHOrO HanpsKeHMs B UCKPOBOM npomexyTke Y 3T nepea pa3psgomMm Mexay anekT-
pogamu.

3.39 yoenbHas aHeprua W/R ana ucnbitaHua knacca | (specific energy W/R for class | test): OHep-
Ui, BbiAensieMas UMMy bCHbIM TOKOM i, Ha eanHuy conpoTtuenernst 1 Om. OHa pasHa uHTerpany BoO Bpeme-

Hu nnowaan Toka WIR = fizdt.

3.40 oxumAaaemMbIv TOK KOPOTKOrO 3aMblKaHUs UCTOYHMKa nuTaHus I, (prospective short-circuit current
of a power supply /,): Tok, koTOpbIii NpoTekan 6bl B AaHHOM MecTe Lenu, ecnm 6bl B 9TOM MecTe oHa Gbina
3aMKHyTa HaKOPOTKO NPOBOAHMKOM C HE3HAYUTENbHBIM COMPOTUBIIEHNEM.

3.41 HoMMHanbHasA oTKIOYaroLas cnocobHOCTbL conpoBoXxaaroLLero Toka Iy (follow current interrupting
rating 7;): Oxvaaembi TOK KOPOTKOrO 3aMblkaHUs, KOTOPbIN Y 3UIT B COCTOSIHUM OTKIMOYUTb CAMOCTOSATENBHO.

3.42 1ok yTeuku Ipg (residual current Ipg): Tok, npoTekatowwmn Yyepes BbiBog PE, korga Ha Y3UI nogaHo
MakcumarnbHoe AnutensHoe paboyee HanpspkeHue (U,), ¢ coegnHeHnsamm 6e3 Harpy3sku, BbINMONTHEHHbIMM COrnac-
HO yKa3aHWsAM U3roTOBUTENS.

3.43 nHgukaTop coctossiHuA (status indicator): YcTpolicTBo, ykasbiBatoLLee paboyee coctosHme Y3UIT.

MpumevyaHne — Mopo6GHble MHONKaTOPblI MOTYyT ObITb JTOKanbHbIMY C BU3yaribHOWN n/vnn 3BYKOBOW CUrHanu3a-
umen nvnm MOryT UMeTb ANCTaHUMOHHYIO CUrHanunsauyuro W/MNN BbIXOOHOW KOHTAKT.

3.44 BbIXOAHOW KOHTaKT (output contact): KoHTaKT, BKMOUYEHHbIN B LieNb, OTAENbHYH OT rMaBHOW Lenu, n
NOAKIMIOYEHHBIN K pasbeanHuTento Y3UI nnm nHamkatopy COCTOSHMS.
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3.45 HoMMHanbHOe HanpsiXeHue nepemMeHHoro Toka cuctemsbl U, (nominal a.c. voltage of the system
Up): HommHanbHoe HanpsixkeHne mexay das3on 1 HemTparnblo (4eNCTByoLLee 3Ha4YeHNe HaNpPsXXeHNs NepemMeHHo-
ro ToKa) CUCTEMBI.

3.46 mHoronontocHbIM Y3UI (multipole SPD): Tun Y3WI ¢ 6onee 4em ogHMM BUAOM 3aLLmnThbl v Komou-
Haums Heckonbkux Y 3UI, aneKkTpuyeckn coeAMHEHHbIX B €OUHbIN.

3.47 cymmapHbIn pa3pagHbIv ToK It (total discharge current I4,): Tok, npotekatowmi no PE- nnu
PEN-npoBoAHMKy Npuy UCMbITaTENbHOM paspsaHOM TOKe Ans MHOronositocHoro Y3,

MpnmevyaHns

1 310 ncnblTaHe NPUMEHSIIOT ANS NPOBEPOK KYMYNATUBHbIX 3deKkToB Yy MHoronontocHbiX Y3WUI ¢ Heckonbkumu
Knaccamu 3aliuThbl, NpopaboTaBLUNX HEKOTOPOE BPEMS.

2 Itota, B NepBYt0 ovepedb, kacaetcst ucnbitaHuin Y3WI knacca |, npumeHsiemblx  Ans Lenen MonHuesalmnThbl,
3KBMNOTEHLMANbHO CBA3aHHbLIX C cepuen ctaHgapToB MOK 61312-1 [2].

3.48 makcumanbHoe AnuTenbHoe paboyee HanpsXkeHue cunoson cuctemsl U (maximum continuous
operating voltage of the power system U,): MakcumansHoe HanpsieHne nepeMeHHOro (4enCTByoLLee 3HaYe-
HWME) UM NOCTOSIHHOTO TOKa, KOTOPOMY MOXET NMOCTOsIHHO noaBepraTecs Y3WI B TOUKe ero yCTaHOBKW.

MpunmeyaHune— B gaHHOM cniydyae peydb MAET TONBKO O PErynmpoBaHun v (Mnv) NnageHnm n noBbILEHUN
HanpskeHns. Ero Takke HasbiBalOT PakTUHECKUM MaKCUMarbHbIM Hanps>KeHNWEM CUCTEMbl, OHO HEMOCPEACTBEHHO
cBsizaHo ¢ Up.

4 Knaccudukaumsn

MaroToButenu gomkHbl knaccudumumposaTe Y 3N no cnegyowmym napameTpam:
4.1 vyncny BBOOOB:

4.1.1 ogHOBBOAHbIE,

4.1.2 nByxBBOAHbIE;

4.2 cnocoby BbINOMHEHUS 3ALLMThLI OT NEPEHANPSPKEHNS:

4.2.1 KOMMYTUPYIOLLIME HaNpPsSPKEHWE,

4.2.2 orpaHuM4mnBatoLLmMe HanpsKeHue,

4.2.3 KOMBUHMPOBAHHOIO TUNa;

4.3 ncnbitTannam Y3UIM knaccos | — Il cornacHo Tabnvue 1;
Taob6nwuya 1 — Wcnbitanusa knaccos |, 11 un lll
Knacc uncnbitaHus Oﬂpe,ﬂ,enﬂeMbIVI napameTp |_|yHKT mMeToaa ncnbiTaHUn
I Iimp 711
I I ox 712
1] Uge 71.4

4.4 MecTOMosoXeHWIo:

4.4.1 BHYTPEHHEN YCTaHOBKMY,

4.4.2 Hapy>KHOW YCTaHOBKN.

MpumeyaHune—[OnaY3UM, narotoBrneHHbIX U KNaccurLmpyeMbiX NCKIOYUTENBHO ANSt HAPY>XHOW YCTaHOBKM
1N MOHTUPYEMbIX He4OCTYMNHbIMU, BOOOLLEe He TpebyeTcs COOTBETCTBUSA TPEOOBaAHNAM OTHOCUTENbHO 3aLUMUThl OT BO3Oen-
CTBYHOLLMX (haKTOPOB BHELLHEN cpeapl;

4.5 goCcTynHoOCTY:

4.5.1 gocTynHoe,

4.5.2 HepocTynHoe.

Mpwum™meyaHune— HenoctynHoe o3Ha4aeT HEBO3MOXHOCTb 40OCTyna 6e3 nomoLy crneumanbHoOro MUHCTPYMEHTa
K 4acTaM, Haxoadawnmca noa HanpsXXeHnem,

4.6 cnocoby yCTaHOBKU:

4.6.1 cTaunoHapHbIN,

4.6.2 nepeHoCHOW;
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4.7 pasveaunnHuTtento Y3UIT:

4.7.1 MECTOMNOSOXEHNIO:

4.7.1.1 BHyTPEHHEWN YCTaHOBKMU,

4.7.1.2 Hapy>KHOWN YCTaHOBKMU,

4.7.1.3 KOMOMHMPOBAHHON (O4HA YaCTb BHYTPEHHEN YCTAHOBKM, Apyrasi — Hapy>XHOWN YCTaHOBKN);
4.7.2 3aUTHLIM OYHKLMSAM:

4.7.2.1 c TENNOBOW 3aLLUTON,

4.7.2.2 c 3aLUTOMN OT TOKOB YTEYKM,

4.7.2.3 C 3al4MTON OT CBEPXTOKA.

I pnmMmeyvyaHune — PasbeanHuTens moxeT ObITb HE HY>XEH;

4.8 3amTe OT CBEPXTOKA:

4.8.1 c 3awuTon,

4.8.2 0e33awunThl;

4.9 cteneHun 3awmnTbl, 06ecnevmBaemon obonodkamm cornacHo kogam IP, ykasaHHbeiM B FTOCT 14254,
4.10 gnanasoHy TemnepaTtyp:

4.10.1 c HopMarbHbIM AMana3oHoM,

4.10.2 ¢ pacLUMpEHHbIM AMana3oHoOM;

4.11 cucteme NUTaHUSA:

4.11.1 nepeMeHHoro Toka YactoTom ot 48 0o 62 'y,
4.11.2 NOCTOSIHHOrO TOKA,

4.11.3 nepeMeHHOro 1 NOCTOSHHOTO TOKa;

4.12 mHoronosntocHbIM Y3UIT.

5 CtaHaapTHble napameTpbl

5.1 NpegnoyTutenbHble 3Ha4YEHWST UMMYSTbCHOMO TOKa Iimp ANS UcnbiTaHum knacca |:

- IMKOBOE 3HauYeHue Toka Iyeqi: 1,0; 2,0; 5,05 10,0 1 20,0 KA,

- anekTpuyeckun 3apag Q: 0,5; 1,0;2,5; 5,0 10,0A - c.

5.2 MNpegnoyTnTenbHbIe 3Ha4YEeHMS HOMUHAMNBHOMO paspsaHoro Toka /I, Ans ucnbitanun knacca ll: 0,05; 0,10;
0,25; 0,50; 1,00; 1,50; 2,00; 2,50; 3,00; 5,00; 10,00; 15,00 n 20,00 KA.

5.3 lNpegnovtuTenbHble 3Ha4YeHNst HanpsXXeHnsa pasoMkHyTou Lenu U, ang ucneitaHui knacca lll: 0,1; 0,2;
0,5;1,0; 2,0; 3,0; 4,0; 5,0; 6,0; 10,0 n 20,0 «kB.

5.4 MNpeanoyTUTenbHbie 3HAaYeHWs YPOBHS HanpsbxeHus sawmTsl Uy: 0,08; 0,09; 0,10; 0,12; 0,15; 0,22; 0,33;
0,40; 0,50; 0,60; 0,70; 0,80; 0,90; 1,00; 1,20; 1,50; 1,80; 2,00; 2,50; 3,00; 4,00; 5,00; 6,00; 8,00 n 10 kB.

5.5 MNpegnoyTutenbHble 3Ha4YEHNST MaKCMManbHOro ANUTENBHOIO paboyero HanpspkeHusa U, OencTByoLLEero
3HaYEeHNSA NePEeMEHHOro I NOCTOSTHHOTO Toka: 52; 63; 75; 95; 110; 130; 150; 175; 220; 230; 240; 250; 260; 275;
280; 320; 420; 440; 460; 510; 530; 600; 630; 690; 800; 900; 1000 1 1500 B.

6 TpeboBaHusA

6.1 O6wme TpeboBaHUs

6.1.1 UpeHTudmnkaumsa

MarotoBuTens AOMKEH NPeayCMOTPETh Hannyme cregyoLen nHopmaumm (CrnbliTaHUs NPOBOASAT B COOT-
BETCTBUM C pasaenom7):

a) HaMMEeHOBaHWe N3roTOBUTENS UMM TOProBas Mapka 1 HOMep MogenNu;

b) kaTeropus pasmeLLeHns;

C) YuMcno BBOLOB;

d) cnocob ycTaHOBKY;

€) MakcMMarnbHoe AnuTenbHoe paboyee HanpsbkeHne U, (N0 0QHOMY 3HaUYEHMIO AN KaXaoro Knacca 3a-
LnTbI);

f) knaccmdmKaLust UCMbITaHWI 1 NapameTpbl pa3psaa Ans KaXKaoro BUaa 3allmThl, 3asiBIIEHHbIE U3rOTOBUTE-
nem, o6o3HavYaeMble U MapKMpyeMble crieqyowmnm obpasom:

- Ans nenbitanusa Y3UI knacca |: «ucnbitanns knacea 1», «fiyo» 1 3HaveHre Toka B KA, Unm « »(T18
NPAMOYTONbHUKE), « fiyo» 1 3HAYEHME TOKa B KA,
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- ans ucnbitanusa Y3UN knacca Il: «ucnbitanus knacca l», «1,,» 1 3HayeHne Toka B KA, nnm « »(T2B
NPSIMOYTONbHUKE), « I ,,» U 3HAYEHME ToKa B KA

- anavcneitadna Y3UI knacca lll: «<mcnbitanua knacca llly, «Uy» 1 3HaveHve HanpspkeHns B KB, nnu
« » (T3 B NnpaAmoyronbHuke), «Uy.» 1 3HaveHne HanpskeHus B KB;

g) HOMUHanbHbIN pa3psgHbiv Tok 1, ans Y3WUIM knaccos | v |l (ogHO 3HaveHWe Ans Kaxaoro Buaa 3alumThl);

h) 3HaueHne ypoBHs HanpshxeHus 3alnTbl U, (OAHO 3HaYeHve Ans Kaxaoro Buaa 3aluTbl);

i) HOMUHanNbHBIN TOK Harpy3ku 1, (ecnu TpebyeTcs);

j) cTeneHb 3awnTbl, o6ecneunBaemasi obonoykon (koa IP) (ecnu IP 6onbLue 20);

K) BblaepXMBaeMbIli TOK KOPOTKOrO 3aMbIKaHUS;

1) MakcumarnbHble peKOMeHO0BaHHbIe NapaMeTpbl 3aLWUTLI OT CBEPXTOKA, ecrnv TpebyeTcs |IP 6onbLue 20;

m) yKkazaHue 0 AeNCTBUM pas3beamHuTenst (ecnm nmeeTcs);

N) NOSI0XKEHMNE HOPMarbHOM YCTaHOBKM MPU MOHTaXe (eCrnn 3TO MMEET 3Ha4YeHne);

0) naeHTUUKaLUs BbIBOAOB (€CIM He0bXoaumo);

P) VHCTPYKLMK NO YCTAHOBKE (Hanpumep, NOACOEeAMHEHNE K HU3KOBOSBTHLIM CUCTEMAM MUTAHUA, MEXaHW-
Yyeckume pasMmepbl, AnvHa NPOBOAHMKOB U T. 4.);

() POA TOKa: MEPEMEHHbIV C 4aCTOTOW U MOCTOSAHHbIV UK 003;

r) yoenbHasi aHeprust W/R Tonbko anga ucnoitanmi Y3WM knacca | (em. 7.1.1);

S) AnanasoH TemnepaTyp;

t) HOMMHaMbHas oTKMYarLWasi CnocobHOCTb conpoBoXaaroLero Toka Iy (kpome Y3WI orpaHnymBatoLLe-
ro tuna);

u) TpeboBaHus k pazbeanHuTento Y3UI HapyKHOWM yCTaHOBKM hOpMYITMPYET M3rOTOBUTENb;

v) andbdepeHLmanbHbin TOK Ipg (Heobs3aTensHo);

w) xapakrepuctuka BINH;

X) CYMMapHbIN pa3psaHbIv TOK Iy, Ans MHoronontocHbiX Y3 (ecnu 3asBneH nsrotoBuTenem).

6.1.2 MapkupoBkKa

MapknpoBka cornacHo nepeuyucrneHusm a), e), f), g), h), j), 1), o) n q) 6.1.1 obsizaTenbHo gomkHa BbiTb
HaHeceHa Ha kopnyc Y3UI nnu Ha Tabnunykn, NpuKpenseHHbIe K ero Kopnycy. B HEKOTOPbLIX KOHCTPYKLMSIX OAHO-
BBOAHbIX Y3UIT MOXHO He yKasbiBaTb HOMUHATbHbIA TOK HAarpy3ku.

MapkupoBka AormKkHa 6bITb HECTUPAEMOW M YETKOM M HE A0MMKHA HAHOCUTLCH HA BUHTbBI M CbEMHbIE AeTanun.
CooTBeTCTBUE NPOBEPSIOT UCTbITAHNEM MO 7.2.

MpumedyaHwune— Tam, rage orpaHNYEHO MECTO, MAPKMPOBKY MO NEPEYNCIIEHNIO @) HAaHOCAT Ha camo Y3UI,
OCTarnbHYy0 MapkMpoOBKY pa3mellarT Ha nHauBMayanbHoW ynakoske Y3WUII.

6.2 TpeGoBaHUA K INEKTPUYECKOWN YacTH

6.2.1 AnekTpr4yeckme coeguHeHUsi

KoHCTpyKUMsi BIBOAOB JOSKHA AONyCKaTb NOACOEAUHEHNE MPOBOAHUKOB MUHUMATbHOMO Y MAaKCUMAaIbHO-
ro NonepeyYHbIX CeYEHUI COrnacHo yKkazaHuio N3roToBUTENS.

Kaxpgoe ncneiTaHve criegyeT NpoBOAMTL C MCMOSb30BaHNEM Hanbonee XecTKom KoHpMrypauum ¢ MUHKU-
MarnbHbIM UMY MakCUMarbHbIM NONEPEeYHbIM CeYEHMEM B 3aBMCUMOCTU OT UCMbITaHus (CM. pasgen 7). Y3UT
OOIMKHbI ObITh OCHALLEHbI BbIBOAAMM, B KOTOPbIX 3M1IEKTPUYECKOE NOACOEAMHEHNE BO3MOXHO NOCPEACTBOM BUH-
TOB, raek, BUINOK, PO3ETOK 1 APYrMX YCTPOUCTB paBHoM acpdekTmBHOCTU. COOTBETCTBME NPOBEPSIIOT MO 7.3.

6.2.2 YpoBeHb HanpshkeHus 3awmutbl Up

MamepeHHoe npeaensHoe HanpsbkeHne Y 3UI He JOmKHO NpeBbIllaTh YPOBHSA HaNpsKeHWs 3aLUnThbl, yKa-
3aHHOro n3rotoBuTenemMm. CooTBETCTBUE NPOBEPSIOT UCMbITAHNEM MO 7.5.

6.2.3 UcnbiTaHusa knacca | UMNYNbCHLIM TOKOM

MpoBogaT ncneiTaHus knacca | ana Y3WI, korga nsrotosutens 3aasnseT, 4to Y3 oTBevaert onpenenex-
HblM TpeboBaHusiM. COOTBETCTBME NPOBEPSIHOT MO 7.6.5.

6.2.4 UcnbiTaHua knacca |l HoMMHanbHbIM pa3pAgHbLIM TOKOM

MpoBoaaT ncneitanus knacca |l ana Y3UI, korga narotosutens 3asenseT, 4to Y3UI otBevaeT onpeaenex-
HbIM TpeboBaHnAM. CoOTBETCTBME NPOBEPSAOT MO 7.6.5.

6.2.5 UcnbiTaHusa knacca lll komOuHnpoBaHHOM BOSTHOM

Mpoeogat ucnbitaHus knacca |l gna Y3UTN, korga nsrotosuTens 3asenseT, 4to Y3UI otBevaeT onpegenex-
HbIM TpeboBaHusiM. COOTBETCTBUE NPOBEPSIHOT MO 7.6.7.

6.2.6 UcnbiTaHMe B pabo4yeM pexnme

Y3WIM gorkHo BbiaepKMBaTh YkasaHHbIE pa3psiaHble TOKM Npu nogade MakcumaribHOro AnmMTerbHOro paboyero
HanpshkeHus U, 6e3 HeJonyCcTnMbIX U3MEeHeHU xapakTepnctuk. CooTBeTCTBME NPOBEPSIOT UCTIbITaHNEM Mo 7.6.
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6.2.7 PasbegmHutens Y3UI

Y3UI MOryT UMeTb BHYTPEHHME MO0 Hapy>KHbIE pasbeanHUTENM, NGO nx komouHauum. Nx yHKUMOHNPO-
BaHWe JOIMKHO ObITb yKa3aHo.

MpumeyaHune—lpu MmoHTaxe, He oTHocsLweMmcs Kk Y3UN, moxeT noTpeboBaTbCsi NPUMEHEHWE [OMNOMHU-
TenbHbIX 3alUTHbIX yCTpOVICTB nvinn yCTpOI?ICTB 3allNTbl OT CBEPXTOKa bonee HU3KOro HoOMUHana.

Pasvegunutenn Y3WUI cnegyeT ucneiteiBate BMecTe ¢ Y3UI B xoae umkna TMNoBbIX UCTIbITAHWIA corrac-
HO 7.7 1 7.8.3, nckntovasa YT, KoTopble He NCMbITbIBAKOT B paboyeM pexxume cornacHo 7.7.1.

CooTBeTCcTBME NPOBEPSIOT UCTIbITAHNAMU N0 7.7 1 7.8.3.

6.2.8 Bo3ayLwHble 3a30pbl U PaCCTOSIHUA YTEUKU

Y3WUIT gomkHbl MeTb 4OCTaTOYHbIE BO3AYLLUHbIE 3a30Pbl U PACCTOAHMSA YTeYKN. IcnbiTaHWs NPOBOAAT B
cooTtBeTcTBUM € 7.9.5.

6.2.9 TPEeKMHrocToMKOCTb

M3onupytowme getanu, npuMeHsieMble 4118 YAePXXaHUs YacTen, HaXo4AaLWMXCS No4 HanpsKeHNeM, JOSK-
Hbl ObITb TPEKUHTOCTOMKUMU UMM UMETb pa3Mepbl, LOCTaTOYHbIe, YTOObI 06ecneynTb HeOOXoaNMbIE U3ONSALMOHHBbIE
xapakrepucTtuku. MicnbiraHusa nposogaT no 7.9.6.

6.2.10 dnekTpuyeckas NPOYHOCTb U3ONALMU

OnekTpuyeckas NPOYHOCTL n3onsaumm kopnyca Y 3UIN gormkHa 6biTe JOCTAaTOYHON C TOYKN 3pEeHMS YCTONYM-
BOCTU K NPo6OI0 1 3aLnThl OT NPSIMOro KOHTakTa. MicnbiTaHne NpoBoasaT B cOOTBETCTBUM C 7.9.8.

6.2.11 YcTOM4MBOCTb K KOPOTKOMY 3aMbIKaHUIO

B ycnoBusix nepeHanpspkeHnst (KopoTkoro 3amblkaHust) Y UM aomkHO BblAEpKMBaTh TOKM KOPOTKOrO 3aMbl-
KaHUWS1, KOTOPbIE MOTYT BO3HUKHYTb NPW €ro akcnnyatauun. MicnsiraHme npoBogaT B COOTBETCTBUM C 7.7.3.

6.2.12 PyHKLUMOHMPOBaAHNE UHANKATOPA COCTOAHUA

O6Lwwue cBegeHuns

Mpn npoBeaeHUN TUMOBLIX UCTIbITAHWIA COCTOAHME, MOKa3blIBAaEMOE MHONKATOPOM (MHAMKaTOpamm), 4OMKHO
OaTb SICHOE NpeACcTaBneHne 0 COCTOSTHUM TOW YacTu, C KOTOPOW OH (oHM) coeanHeH. Ona Y3UIT ¢ npegycmoTpeH-
HOW MHOMKaLUMEN NPOMEXYTOYHOIO COCTOSIHUS MOCNeQHEE He CHMTALOT NOBpeXAeHeM nHamkatopa. [Npu Hannuum
bornee Yem 0gHOro cnocoba NHAMKALUN COCTOAHMUS, HAaNPUMEP MECTHOW 1 AUCTaHLMOHHOW MHAMKaUUW, cnegyet
NPOBEPUTb MHONKALMIO KaXXaoro Tmna. MI3arotoButens OmMKeH NpegycMoTpeTb MHopMaumio 0 (oyHKLMOHMPOBa-
HUWM NHAMKaTOPa U AeNCTBUSX, NPEANPUHUMAEMbIX B CllydYae U3MEHEHUS MHAUKaLMK cocToaHus. HamkaTop Mo-
XET COCTOSAATb M3 ABYX YacTel, 06 beaNHEHHbIX COeaNHUTENBHBIM YCTPONCTBOM, KOTOPOE MOXET ObITh MEXaHn4yec-
KMM, ONTUYECKMM, 3BYKOBbIM, ANEKTPOMarHUTHbIM U T. 4. OgHy YacTb 3ameHsitoT npu 3ameHe Y3UIMT, u ee cnegyet
NCMbITbIBaTb, Kak yka3zaHo Bbille. [pyryto 4actb He 3ameHsoT npu 3ameHe Y3UI, n oHa JOmKHA BbINOMHUTD
OOMOoNHUTENBHO He MeHee 50 onepaumn.

l pnmeyvYyaHune — Bos/:leﬂcmme coegunHUTENnbHOro yCTpOVICTBa, KOTOpOe npmnBoanT B neﬂcmme He3aMeHAeMyo
YacTb UHAMKATOpPa COCTOSIHUSI, MOXHO UMWTUPOBATL ApYyrMM cnocoboM, Yem AeincTBue yana 3ameHsiemon yactu Y3,
Hanpumep oTaelfibHbIM 3N1€KTPOMarHuMTomMm mnu I'Ipy)KVIHOI7I.

Ecnu Ha nHavkaumio NnpuMeHsieMoro Tuna MMeeTcs COOTBETCTBYHOLLIMIA CTaHAapT, To TpeboBaHWsAM ero 4on-
)KHa YAOBNETBOPSATL HE3aMeHsIeMasi YaCcTb UHAMKATOPA COCTOSIHUA MPU YCNOBUMW, YTO MHOUKATOP OOMKEH ObITb
ucneitaH 50 onepaumamu.

6.2.13 U3onsauusa mexay oTAenbHbIMU LiensiMu

Ecnun Y3UIT cogepxuT Lenb, 3NMeKTPUYECKN N30NTMPOBAHHYHO OT FMaBHOW LIENW, M3rOTOBUTENb LOJIKEH Npe-
OYCMOTpEeTb MHpopMaLMIO, KacatoLLYHCS U30MNALMN MeXOY LENsMU 1 HAaNPsPKEHUA, BbiAEPKMBaEMbIX N30NSLMNEN,
aTakke cocraTbCsi Ha COOTBETCTBYIOLLME CTaHOapThI.

Mpun Hann4mm Gonee ABYX Lienen Ans kaxaom KoMOrHaumm Lenen JormkHbI 6biTe caenaHbl NOSICHEHUS.

3onsumto 1 anekTpruyeckyto MPOYHOCTb U30NSALMN OTAENbHbIX LIENel cnegyeT UCnbITaTb COrNacHo ykasa-
HVSIM U3roTOBUTENS.

6.3 TpeboBaHUsI K MEXaHUYECKOW YacTu

Y3UIT gomkHbl 6bITb CHAaOXEHbI CPeACTBaMU 1151 MOHTaXa, 00ecrneynBaoLLMMM MEXaHNYECKYH HadeX-
HOCTb. VicnbiTaHWsi NpoBOAAT B COOTBETCTBUM C 7.9.2.

6.3.1 O6wme nonoxeHus

Y3WIM gomkHbl 6bITb OCHALLEHbI BbIBOAAMW, A€ BO3MOXHO 3IEKTPUYECKOE NOACOEAMHEHME C MOMOLLbIO:

- 3aXMMOB C BUHTaMU;

- raek;

- BUMOK;

- PO3€eTOoK;
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- 6e3BMHTOBLIX 3aXXKMMOB;

- COEQUHEHNN, NpoKarbIBaOLMX U30NALMIO;

- NN JPYrnux yCTPONCTB Takom e 3(pHEKTUBHOCTN.

6.3.2 MexaHu4yeckue coeauHeHuUA

a) BeiBoabl criegyeT npukpennath K Y3UI Takum 06pasom, YTobbl Ob1io 06ecneyeHo HeOOX0AMMOE KOHTaK-
THOE [aBreHue Npu 3aTarmBaHnm UM OTMYCKaHWUN KpENEXHbLIX BUHTOB MK BNOKMpyroLLmMX raek. [ns ocnabnexHus
KpeneXHbIX BUHTOB UITM BNOKMPYHOLLNX raek MOXET ObITb HEOOXOANM MHCTPYMEHT.

b) Bunku n wrencenbHble pO3eTKN JOMKHbI OTBEYAaTh TPEOOBAHUSIM COOTBETCTBYIOLLNX KOHKPETHBIX CTaH-
naptoBu FOCT P 51322.1.

¢) BuHTbI, TOKOBEAYLLME YACTUN N COEANHEHMS

1) SnekTprnyeckue nnm MexaHmyeckne CoOeAMHEHNS OOIMKHbI BbiAEPXKNBATb MEXaHUYECKNE HarpysKku,
BO3HMKalOLLME NpU HOPMarbHOWM 3KChyaTauun.

BuHTbI, npyMeHsiemble npy MoHTaxe Y 3WI Bo Bpemsi yCTaHOBKW, HE LOSMKHbI ObITb CAMOHAPE3HOro TuMa.

CooTBeTCTBME NPOBEPSIOT OCMOTPOM U UCTbITAHMEM CornacHo 7.3.2.1.

2) dnekTpuyeckme coeguHEHNs JOIMKHBI MMETb TaKyt KOHCTPYKLUIO, YTOObI KOHTaKTHOE AaBfieHne He
nepeaaBanoch Yepes U30NALMOHHbIN MaTepuarn, KpoMme KepamMukn, CRabl Uy Apyroro Matepuana ¢ aHanorny-
HbIMW XapaKTepUCTYKaMW, ECININ METaNMYeckne YacTn He4OCTaTOYHO 3NACTUYHbI 4TS KOMMEHCALIMN BO3MOXHON
yCaKu Unm pactekaHnsi U3onsLMOHHOro MaTepuana.

CooTBeTCTBME NPOBEPSIFOT OCMOTPOM.

O npurogHocTV MaTepuana cygsaT no HEM3MEeHHOCTU Pa3MepPOB.

3) TokoBeayLLne YacTu U COeAMHEHNS, BKIOYasa MMEIOLLMECS YacTu, NpeaHasHayYeHHble 4515 3aLMTHbIX
NPOBOAHMKOB, LOJMKHbI ObITh NTMOO:

- U3 meau, NMbo 13 cnnaea, cCoaepXkallero no kparHen mepe 58 % mMeau Ans YacTemn, XOrnoAHbIX B
paboyem coctossHuK, nnn 50 % meam ona opyrux yacten, nbo

- U3 Opyroro MeTarnsa unm metansna c NoaxoAsLLUM MOKPbITUEM, HE MEHEE KOPPO3UECTOMKOIO, YeM Mefp,
1 UMEIOLLIErO NPUEMIIEMbIE MEXAHNYECKE CBONCTBRA.

CooTBeTcTBYOLWME TPEOOBAHUS M UCTILITAHNSA 4115 ONpeaeneHnst KOppo3neCTOMKOCTU HAaX0ASATCA B CTagun
paccMoTpeHus. 3Tn TpeboBaHMs NO3BONAT UCMONB30BaThb ApYyrve MaTepuarnsl, MMEKLLe COOTBETCTBYIOLLME MO-
KpbITWS.

TpeboBaHMsA HACTOSALLErO NOANYHKTa HE PACNPOCTPAHSOTCS HA KOHTAKTbI, ANIEKTPOMAarH1THbIE LiEnwu, Harpe-
BaTernbHble aNieMeHTbI, BriMeTan b, TOKOOrpaHMYMBatoLLmMe MaTepuansbl, LYHTbI, YaCTU SNIEKTPOHHBLIX YCTPOWCTB, a
TaKKe Ha BUHTbI, raiku, BTYIKW, 38XXMMHbIE NNacTUHbI U @HaNorM4HbIe YacTu BbIBOOOB.

d) BuHTOBBIE BbIBOABI AN HAPYXXHbIX MPOBOAHNKOB

1) BbiBOAbI A4M151 HAPY>KHbBIX MPOBOAHMKOB AOSMKHbI ObITb TaKUMU, YTOOBI NMPY NPUCOEAUHEHHbBIX MPOBOAHM-
Kax rapaHTMpoBaTh NOCTOSIHHOE HEOOXOAMMOE KOHTaKTHOE AaBrieHne. Takue BelBoAbl MOTyT ObITb MO0 BTLIYHOTO,
nn6o pe3bboBoro Tuna. BeiBogbl A0MKHbBI ObITh NErKO 4OCTYMHbI B NPeAyCMOTPEHHbIX YCIOBUAX 3KCMyaTaLmm.
CooTBeTCTBME NPOBEPSIOT OCMOTPOM U UCTIbITAHWEM COrfnacHo 7.3.2.2.2.

2) CpefcTtBa Ans 3axvmMa NpoBOAHMKOB B BbIBOAAX HE CrielyeT UCMOoNb30BaTh ANs ukcaunm Apyrux
KOMMOHEHTOB, XOTS OHW MOTyT (OUKCUPOBAaTb BbIBOAbBI VU MPENSTCTBOBATL UX BpaLLieHW0. COOTBETCTBME NPOBEPSIOT
OCMOTPOM U1 UCMbITaHMeM No 7.3.2.2.2.

3) BeiBOAbI AOMKHBI 06riagaTb COOTBETCTBYOLLIEN MEXAHWUYECKOWN MPOYHOCTLI0. BUHTBI M ranikun i 3axu-
Ma NPOBOAHUKOB JOSMKHbLI UMETb METPUYECKYH0 pe3bby ISO unu gpyryto pesbOy, aHanornyHyo no wary n mexa-
HMYecKomn NpoYHOCcT. COOTBETCTBME NPOBEPSIOT OCMOTPOM U UCbITaHneM no 7.3.2.1 n 7.3.2.2. BpeMeHHO MOXHO
ncnonb3oBatb pe3bbbl SI, BA, UN, NOCKONbKY OHM (haKTUYECKN aHaNoryHbI Mo LWary M MEXaHUYEeCKOM NMPOYHOCTU
pe3bbe I1SO.

4) BbIBOAbI AOMKHbI UMETb TaKyH KOHCTPYKLMIO, YTOObI MpKM 3aXKnme NPOBOAHUKA He BbI3bIBaTb €ro Mo-
BpexaeHunin. CooTBETCTBME NPOBEPSOT OCMOTPOM U UCTbITaHMeM no 7.3.2.2.2.

5) BbiBOObI AOIMKHBI UMETh TaKyt KOHCTPYKLMIO, YTOObI MPOBOAHUK ObIN HAAEXKHO 3axaT Mexay MeTanm-
YeckMMuM noBepxHocTAMKU. COOTBETCTBME NPOBEPSIOT OCMOTPOM U UCTbITaHUaMM N0 7.3.2.11n7.3.2.2.1.

6) BbiBOAbI [OMKHBI MMETb TaKyto KOHCTPYKLMIO 1 pacnonoxeHne, YTobbl HU KECTKMI CNOLLHOW, HU
CKPYY€EHHbI MHOTOMPOBOJIOYHbIV MPOBOSHMKN HE MOTTIM BbICKOSIb3HYTh MPY 3aTAMMBaHWUM KPENEXHbLIX BUHTOB U
raek. [laHHoe TpeboBaHne He OTHOCUTCSA K BbIBOAAM Mo HakoHeYHMK. COOTBETCTBUE MPOBEPSIIOT OCMOTPOM U
ncneiTaHnem no 7.3.2.2.3.

7) BeiBOOb! 4OMKHbI ObITb Tak 3aKpenneHbl UMY PacnonoXeHbl, YTOObI NpuY 3aTArMBaHuM 1 ocnabneHun
KpenexHbIX BUHTOB UIN raek BbIBOAbI HE MOIMM BbINAcTb U3 MECT UX KpenneHus Kk Y3UT.
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[aHHble TpeboBaHUSA He NCKITIYaT BO3MOXXHOCTb BpaLLEHNS U CMELLLEHUST BbIBOAOB, O4HaKO Moboe mx
nepemMeLLleHne JOMKHO ObITb B 4OCTAaTOYHOM CTENEHM OFPaHNYEHO, YTOObI UCKIMOUYNTL HECOOTBETCTBME TpeboBa-
HUAIM HACTOSILLIEro cTaHdapTa.

[ns npegynpexaeHns ocnabnexHuns 3akvMa OCTaTOYHbIMU CPeACTBaMM CHUTAKOT MPUMEHEHWE U30NNPYHO-
LLIero komnayHza uinm cMorbl NPU YCNOBUK, YTO:

- 9TW CPEACTBa He NOABEPratoTCs Harpy3kam Npy HOPMarnbHON AKCHAyaTaumm 1

- Ha nXx 3P PEKTMBHOCTb HE BMMSKOT TEMNEPATYpPbI, MMEILLME MECTO B CaMbIX HEBNAronpuATHbIX YCIOBUSX,
yKa3aHHbIX B HAcTosiLLeM cTaHaapTe. COOTBETCTBME NPOBEPSIHOT OCMOTPOM, U3MEPEHNEM U UCTIbITAHUEM COrnac-
HO 7.3.2.1.

8) BUHTbI Unu ravikv KpenneHus BbIBOAOB, NpeAHa3Ha4YeHHble AN N0ACOeAUHEHMS 3aLLMTHBIX MPOBOAHN-
KOB, JOJPKHbI ObITb CTOMKMMM K CAMOOTBUHUYMBAHNIO. COOTBETCTBME MPOBEPSAOT UCMbITAHNEM BPYYHYHO.

e) be3BuHTOBbIE BbIBOAbI 1151 BHELLHMX MPOBOAHMKOB

1) BeiBOA I AOMKHBI UMETb TaKyH KOHCTPYKLIO, YTOObI:

- Kakabl NPOBOAHMK BbIn 3aXkaTt oTAenbHO. NPOBOAHMKN NOACOEANHSIIOT UM OTCOEQUHAOT MO0 BCe 0A-
HOBPEMEHHO, NGO KaxabI NO OTAENbHOCTY;

- Bblria BO3MOXXHOCTb HaAEXKHO 3a)KaTb Moboe YMCo MPOBOOHMKOB, BMIOTb 40 MaKCUMarbHO NpeaycmoT-
peHHoro. CoOTBETCTBME NPOBEPSAOT OCMOTPOM U UCTbITAHNEM CornacHo 7.3.3.

2) BbiBOObI AOMKHBI UMETb TaKyt KOHCTPYKLMIO, YTOObI Npu 3akaTnm He nospexaatb npoBogHuK. CooT-
BETCTBME MPOBEPSAIOT OCMOTPOM.

f) CoeamHeHuns, npokanbiBatoLLme N30NALMIO, A5 BHELUHMX MPOBOAHMKOB

1) CoeguHeHus, NpoKanbiBaoLLme N30MALMI0, AOIMKHbI 0becnevmBaTtb HaAEXHOE MexaHU4Yeckoe coeam-
HeHne. COOTBETCTBUE MPOBEPSAOT OCMOTPOM U UCTbITaHNEM MO 7.3 .4.

2) BuHTbl, 06ecneunBatoLLne KOHTAKTHOE AaBMEeHNe, He CrieQyeT UCNOoNb30BaTh 4115 KPenneHnsa apyrnx
3NEeMEHTOB, XOTHA OHM MOryT yaepxumeaTtb Y3UI nnu npegynpexaaTthb ero BpalieHne. CoOoTBETCTBME NPOBEPSOT
OCMOTPOM.

3) BUHTBI HE AOMKHbI ObITb 13 MATKOrO UM NOABEPXKEHHOIO Teky4ecTn meTanna. CooTBeTCTBME NPoBeps-
0T OCMOTPOM.

6.3.3 Koppo3uecTtorkue metannbl

3aX1Mbl, KPOME NPUXKMMHbBIX BUHTOB, BNOKUPYHOLLNX raeK, COeAMHUTENBbHBIX YNOPHbIX Wanb, npoBoga u T. n.,
OOIMKHbI ObITb M3 KOPPO3UECTOMKOrO METasma, Hanpumep Mmeaun, natyHn n . n. (M. FTOCT P 51686.1n MOCT P 51686.2).

6.4 TpeGoBaHMsA K yCNOBUAM OKpYKaloLen cpeabl

Y3 B 3aBUCUMOCTU OT KOHCTPYKLMM AOIMKHBI HAAEXHO paboTaTb B YCIOBUSIX OKpY)KatoLLLEen cpeabl, Cyn-
Tarowmuxcst HopMmarnbHbiMuU. CooTBeTCTBUE NpoBepsAtoT Mo 7.9.9. Y3UIT Hapy»XHOWM YyCTaHOBKM AOIMKHbI UMETL 3a-
LUMTHbIV 3KpaH 13 CTekIa, rnasypoBaHHON KEpaMUK/ v APYyroro NOAXOAsLLEro MaTepuana, yCTOMYMBOro K yrib-
TPad1ONETOBOMY U3ITy4EHWUIO, KOPPO3WM, SPO3NN U TPEKUHTY.

Y3UI gormkHbl UMEeTb OCTAaTOYHbIE PACCTOAHUS YTEUKM MO MOBEPXHOCTU N30MNALMM MEXAY ABYMSI YaCTAMU
C pasHbIMU MOTEHLManamu.

6.5 TpeboBaHusA 6e3onacHOCTU

Y3UI gomkHbl ObITb 6€30NacHb! Npu paboTe B HOpMaribHbIX YCIOBUSIX SKCMITyaTaLMm CornacHo pekomeHaa-
LMsIM.

6.5.1 3awuTa OT NPAMOro NPUKOCHOBEHUSA

[aHHble TpeboBaHus kacatoTcs goctynHocTv Y 3UMT, B KOTOpbIX MakcManbHoe AnuTenbHoe paboyee Ha-
npsbkeHne U, npesbiwaeTt 50 B nepemeHHOro Toka (4encraytoLLiee 3Ha4YeHNe) Unm NoCTOSHHOTO TOKa.

[nsa 3awmTsl OT NPSIMOTO NPUKOCHOBEHUS (HEAOCTYNHOCTb YacTel, HaXOAALWMXCs NoA HanpsbkeHem) Y3UTMT
OOMKHbI UMETb TaKyt KOHCTPYKLMIO, YTOObI HEMb35 ObINO KOCHYTHCS YacTen, HaXoOALWMXCS MO, HaMpshKeHneMm,
korga Y3WI ycTtaHoBneHo Ans npegnonaraeMon akennyatawmu. CooTBETCTBME NPOBEPSIIOT MO METOAUKE corrnac-
HO FOCT 14254 (nyHkm 7.4).

Y3WUIT, kpome HedoCTynHbIX (CM. 4.5.2), AOMKHbI UMETb TaKyt KOHCTPYKLMIO, YTOObI MPU YCTAHOBKE UX Kak
Onst HopMarnbHOWM 3KCcnyaTauum 1 NOACOEANHEHHbIX K HAM NpoBoAHMKax yacTh Y3WI, Haxogsaimecs nog Hanps-
XeHueM, Obinu Obl HEAOCTYMHbI AaXe NOCne N3bATUS YacTelr, CHUMaeMbliX 6€3 MOMOLLM MHCTPYMEHTA.

CooTBeTCcTBYE NPOBEPSIOT OCMOTPOM U1, MPY HEOOXOAMMOCTU, UCTbITaHKAMN Mo 7.4.1. CoeguHeHne mexay
BbIBOJAMM 3a3EMIEHNS 1 BCEMW AOCTYMHBIMU YaCTAMU, MPUCOEANHAEMBIMM K HUM, AOITPKHO UMETb HU3KOE COMpo-
TBneHune. CooTBETCTBUE NPOBEPSIOT UCMbITAHNEM MO 7.4.2.

6.5.1.1 MexaHn4yeckas Npo4YHOCTb

Yactun Y3UIT, umetoLLme OTHOLLEHME K 3aLLMTE OT NPSIMOTO KOHTaKTa, A0IMKHbI 06MnagaTe 4OCTAaTOMHON Mexa-
HUYECKOM NPOYHOCTLI0. COOTBETCTBME NPOBEPSAOT N0 7.9.2.
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6.5.1.2 TennocTomKoCTb

YacTtun Y3UI, umetoLLme OTHOLLEHME K 3aLLmMTe OT NPAMOro KOHTaKTa, AOMKHbI 0bragatb 4OCTAaTOMHON Ten-
nocronkocTbto. CooTBETCTBUE NpoBEpPAOT Mo 7.9.3.

6.5.1.3 ConpoTumBneHne nsonauun

ConpoTrBneHre n3onsumm SOmKHO ObiTb AOCTaTO4HbLIM. COOTBETCTBME NPOBEPSIOT N0 7.9.7.

6.5.2 OrHecTOMKOCTb

M3onupytoLme Yacty kopnyca LOmMKHbI ObITb TG0 HEBOCMTAMEHSIOLLMMUCS, MO0 camo3aTyXatoLMMU.
CooTBeTCTBME NPOBEPAOT NO 7.9.4.

6.5.3 CobcTBEeHHasA noTpebnsemas MOLWHOCTL P,

Ona Y3WUM P, cnepyeT nsmepsTb Npy MakcUMarbHOM AnuTensHoM paboyem HanpsbkeHum U, korga Y3
NOAKITFOYEHO COrfacHO MHCTPYKLIMAM U3rotoBuUTens 6e3 Harpy3ku. iamepeHHoe 3HaYeHne ToKa yTEYKN He AOIMKHO
ObITb DOMbLLIE YKA3aHHOrO N3rOTOBUTENEM.

6.5.4 Tok yTeukun Ipg cnegyeT nsmepsiTb NpyM MakCUMarbHOM AnMTernbHOM pabodem HanpsixeHun U, koraa
Y3 nogknioveHo cornacHo MHCTPYKUMAM M3roToBUTens 6e3 Harpysku.

6.5.5 XapaktepucTtuka BIMH

Y3WIN pormkHo nnbo BbiaepxmeaTs BINH 6e3 dhyHKLMOHaNbHbLIX U3MEHEHWIA, OO NOBPEXAATLCS B COOTBET-
CTBUU C KpUTEPUSMN 7.7.4n 7.7 .6.

MpwnMeyaHUe— [JaHHasa xapakTepucTka B COOTBETCTBUMN C UCMbITAHUAMU NO 7.7.4 1 7.7.6 He ydnTbiBaeT
BO3MOXHOCTN BO3HUKHOBEHUA CKA4YKOB HanNpsXeHusa B CBA3U C BIMH.

6.5.5.1 BIMH, BbI3BaHHbIE NOBPEXAEHMSAMM, BO3HMKAIOLLIMMW B YaCTW BbICOKOrO (CpeaHero) HanpshkeHus
CUCTEMBbI NMUTaHUS

Y3WIM ¢ PE-npoBoAHMKOM MW NpegHasHavyeHHoe NS SKCnnyaTaumm B pacnpegenmrenbHbIX CUcTEMax
cnepgyet ucnbiTbiBaTb Npu Ur B COOTBETCTBUM C 7.7 .4 n Tabnuuen B.1 (npunoxeHue B).

6.5.5.2 BI'H, BbI3BaHHbIE NOBPEXOEHNAMM UM MOMEXaMU B HU3KOBOSTBTHOM HYaCTu CUCTEMbI MUTAHUSA

B AaHHOM ucnbITaHMn HeT HeobxoaumocTu, ecnn U, paBHO Ut unu npeBbILLaeT ero.

B ocranbHbIx cnyyasx Y3WI cneqyet ucnbiteiBaTte nvbo npy 3HadeHusix BINH Uy, npuBeneHHbIx B Tabnvue B.1
(npunoxenwe B), nnbo npu 3HaveHmsx BINH, yka3aHHbIX N3roToBUTENEM COMMAcHO nepeyncnenmio w) 6.1.1, Bbiou-
patoT 6onee BbICOKME 3HaYeHus. [laHHOe UCMbITaHNe NPOBOAAT B COOTBETCTBUMU C 7.7.6.

6.5.6 CymmapHbIi paspanHbIf TOK Iy,

[aHHoe vcnblTaHe NPOBOAAT TOMLKO B TOM CIy4ae, eCniv CyMMapHbI pa3psiaHbIv TOK 3asiBIIEH N3rOTOBUTE-
nem B cootBeTcTBMM ¢ 7.9.10.

6.6 JononHuTenbHble TPe6OBaHUA K UCNbITaHUAM ABYyXBBoAHbIX Y3UI n ogHoBBOAHbIX Y3UI ¢
pa3aenbHbIMY BBOAHBLIM U BbIBOAHLIM BbIBOAAMMU

6.6.1 PerynupoBaHue HanpsikeHUs

MpoueHT perynmpoBaHUst HANPSPKEHNS AOIMKEH ObITb yKa3aH U3roToBUTENeM, 1 UCMbITaHKs NpoBoaaT no 7.8.1.

6.6.2 HoMnHanbHbIN TOK Harpysku 1.

HoMWHarnbHbIN TOK HAarpy3Kku JOMMKeH ObITb YKasaH U3roTOBUTENEM, U UCTbITaHWS MPOBOAAT No 7.8.2.

6.6.3 CnocobHOCTb BblAepXKXMBaTb NepeHanpsikeHne co CTOPOHbI Harpy3ku

Korga nsrotoButenb ykasblBaeT 3HAaYEHNE NepeHanpsixeHnsi, Bolaepxxmeaemoe Y3 co cTOpoHbI Harpys-
KW, UcnblTaHne NpoBoaAaT no 7.8.4.

6.6.4 XapakTtepucTuka neperpysku

He gomkHo npoucxoautb nospexaeHns Y 3UMM nnv nameHeHns ero xapakTepucTuK BCreacTBrE Neperpy-
30K, UCMbITbIBAEMbIX NPV HOpPMarbHOM akcnnyaTauun. CooTBETCTBME AaHHOMY TpeboBaHUo NpoBepsAoT Mo 7.8.5.

7 TunoBble UCNbITaHUA

TunoBble UCTbITaHWS BbIMNOMHSIIOT Ha TPeX 0bpasLiax Mo KaXKaoMy LMKIY UCMbITaHUIA, kak ykasaHo B Tabnuue 2.
B npegenax ogHoro Lmkna ucnbitaHus NPoBOAST B MOPSAKe, ykasaHHOM B Tabnuue 2. MNMopsaok LMKNoB MOXeT
MEHSATBLCS.

Ecnu Bce 06pasLibl Bblaepkanv BCe UCTbITaHNSA LKA, 3Ha4UMT KOHCTPYKUmMst Y3UIT cooTBETCTBYET Npebsi-
nsiembim TpeboBaHusaM. Ecnv gBa nnm 6onee ncnbiTyeMbix 06pasLIOoB He BblAepKanu UCnblTaHWs Lmkna, Toraa
Y3WI He cooTBETCTBYET TpeboBaHUSM HacTosLero ctaHaapTa. B cnyyae, ecnv xoTts 661 oauH o6pasel He Bbl-
Aepxan uyKna UCTbITaHUIA, TO 3TO UCMbITaHWE M NPEALLECTBYIOLLME EMY 13 3TOMO UCTILITATENBHOIO LMKIA, KOTOpble
Mormu Gbl MOBNUSTL HA pe3ynbTaT AaHHOIO UCTbITaHUs, CrieQyeT NOBTOPUTL Ha TPeX HOBbIX 0bpasuax, 1 Ha 3ToT
pas3 H¥ 0MH obpasel, He JoIMKeH ObiTb OTOpaKoBaH.
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KomnnekT n3 Tpex 06pasuoB MOXeT ObITb MCMONb30BaH B MOCHEAYHOLLMX LIMKIax UCTbITaHWI MO yCMOTpe-
HWIO N3rOTOBUTENS.

Ecnn Y3WI B ocHOBHOM COOTBETCTBYET TpebOBaHMAM CTaH4apTa Ha M3gernue, B KOTOPOM OHO YCTaHOBIIEHO,
TO JonycKkaeTcsl UCNonb3oBaTh TpeboBaHUs 3TOro cTaHAapTa, Uckntodast pyHkummn Y3UTT.

Tabnuua 2 — TpeboBaHUS K TUMOBLIM UCMbITAHUAM, NpuemnemMbiM ans Y3UI

VIKIN Bug ucnbitaHusa MyHKT OCTYyrMnHOe HepocTtynHoe
y y y

ncnbl-

TaHui CraunoHapHoe [NepeHocHoe CTraumoHapHoe

Knacc ucnbiTaHuns

1 MpoeHTudpukaumsa n mapku-| 6.1.1/6.1.2/7.2 Da |poa|pa |pa|palpaljpal pal Ba
poBka
BbiBOAbI U coeanHeHust 6.1.2/6.3/7.3 Da |poa|pa |pa|palpaljpal pal Aa
3awuTa oT NpsiMoro koHTakTa| 6.5.1/7.4 f0a | pa |pa | pa| pa|lpa|pa| pal oa
CobcTBeHHast notpebnsaemasi| 6.5.3/6.5.4/7.7.5 H/o | H/0 | H/O | H/O | H/O | H/O | H/O | H/O| H/O

MOLLHOCTb 1 AnddepeHun-
anbHbIA TOK

2 YpoBeHb HanpsbkeHus 3awm-| 6.2.2/7.5 —
Thl

OnpegeneHne Hanuuusa kom-| 7.5.1 H/o | H/0 | H/O | H/O | H/O | H/O | H/O | H/O| H/O
MYTUPYIOLLIErO 3rieMeHTa

M3mepeHne octatoyHoro Ha-| 7.5.2 na|pa|— |pa|pa| — |pa| pa| —
npaxeHunsa
M3mepeHue dpoHTa BOMHbLI| 7.5.3 na|pa|— |pa|pa| — |pa| pa| —

paspsiAHOro HanpsiKeHus

MamepeHne npepenbHoro| 7.5.4/7.5.5 — | —|pa | — | — | pa|— — | ha
HanpaxeHna KOM6I/IHI/IpOBaH—

HOW BOJSTHOM

OnpepeneHve BenuyuHbl co-| 7.6.2 H/0 | H/o | H/O | H/O | H/O | H/O | HIO | H/O| H/O

npoBoOXaarLllero Toka

3 | VicnbiTanve B paboyem pexu-| 6.2.6/7.6 —

Me
MpepBaputencHoe ucnbita-| 7.6.4/7.7.1 pa|pa|— |pa|pa| —|pa| pal| —
Hue
WMcnbitanmsa knaccoB | u Il B| 6.2.3/6.2.4/7.6.5/766/771 | pa |pa|— |pa| ma| — |pa | pa| —

paboyem pexume

WcnbiTanusa knacca lll B pabo-| 6.2.5/7.6.7/7.7.1 — | —|pa| —| —| pa|— | —| pa
Yyem pexume

4 McnbitaHusa knaccos | 1 Il Ha| 6.5.6/7.9.10 H/oO | H/lo | — | H/lo | Hlo| — |H/O | HlO| —
CYMMapHbIA pas3psaHbIN TOK

5 | TepmocTtabunbHOCTb 6.2.7/7.7.2 f0a | pa|pa | pa|pa|pa|pba| pal oa

6* | YcTtonumBocTb Kk kopoTkomy| 6.2.7/6.2.11/7.7.3 f0a | pa |pa | pa|pa| pa|pba| pal oa
3aMblKaHUIO
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Linkn Bua ncnbitanns MyHKkT HocTtynHoe HepocTynHoe
UCnbl-
TaHun CTraumoHapHoe [MepeHocHoe CTtaumoHapHoe
Knacc vcnbiTanms
| I l | Il Il | Il 1]
7* | Xapaktepuctuka BINH 6.2.7/6.5.5/7.7.6 na|pa|pa| pa| pa|palpal|pa| pa
XapaktepucTtuka BIMH 6.2.7/6.5.5/7.7.4 0a |pa|pa | pa| pa| pa | pa | ga | pa
8 Mbkme kabenu v WHypbl 1 ux| 7.9.1 — | —|— | Ba|palpa|— | — | —
coeanHeHuns
MexaHnyeckasi MPOYHOCTb 6.3/6.5.1.1/7.9.2.1 na | pa|pa| pa| pal|palpal|pa| pa
MexaHnyeckasi MPOYHOCTb 6.3/6.5.1.1/7.9.2.2 — | —|— | Ba|pa|lpa|— | — | —
ConpoTtuBneHve wusonsaumm 6.5.1.3/7.9.7 0a |pa|pa| pa| pa| pa | pa | ga | pa
OnekTpuyeckas npoyHocTb| 6.2.10/7.9.8 na|pa|pa| pa| pal|palpal|pa| pa
m3onauum
Okpyxxatowias cpeaa, kog IP | 6.4/6.5.1/7.9.9 na|pa|pa| pa| pa|palpal|pa| pa
TennocTonkocTb 6.5.1.2/7.9.3 na|pa|pa| pa| pal|palpal|pa| pa
BosagywHblie 3a3opbl n pac-| 6.2.8/7.9.5.1 na|pa|pa| pa| pal|palpal|pa| pa
CTOAHUA YTEYKU
CTomkocTb K 4pe3mepHomy| 6.5.2/7.9.4 pa |pa|pa| pa| na| pa|pa | oal pa
HarpeBy U OTHIO
TPEeKMHIoCTOMKOCTb 6.2.9/7.9.6 pa |pa|pa| pa| na| pa|pa | oal pa
9 [ononHutenbHble UCNbITaHUA ONS OBYXBBOOHbIX M OOQHOBBOLHbIX C pa3ferfbHbIMU BBOOHBIMU M BbIBOOHLIMMA
BbiBOAamun Y3UI
[MpoueHT perynupoBaHusa Ha-| 6.6.1/7.8.1 Da | pa|pa |pa| pa| pal| pa | Ba | pa
npsXXeHns
HomuHanbHbI TOK Harpysku | 6.6.2/7.8.2 0a |pa|pa |pa| pa| palpa | pa| pa
CTOMKOCTb K nepeHanpsike-| 6.6.3/7.8.4 H/0 | H/o | H/o | H/O | H/O | H/O | H/O | H/O | H/O
HWIO CO CTOPOHbI Harpys3ku
XapakTtepuctuka neperpysku | 6.6.4/7.8.5 H/0 | H/o | H/0 | H/O | H/O | H/O | H/O | H/O | H/O
CTOMKOCTb K KOPOTKOMY 3ambl-| 6.2.7/7.8.3 na | pa|pa | pa| pa| ga | H/o | H/lo | H/O
KaHMI0 CO CTOPOHbI Harpy3sku
10 | [JononHuTenbHble NPOBEPKU N UCMNbITAHUSA
PyHKUMOHMpPOBaHNEe MHAaMKa-| 6.2.12 na| pal|pa| pa| pa| pa| pa | pa | pa
TOpa COCTOSHUS
M3onauua mexagy otaoenbHbl-| 6.2.13 na| pal|pa| pa| pa| pa| pa | pa | pa
MU Uenamu

O6o3HaveHus: «aa» — UcMblTaHne NPOBOAAT; «—» — WUCMNbITAHME HEe NPOBOAAT; «H/O» — Heobs3aTenbHO.

* Ina gaHHOro mMcnbITaHMsa MOXeT noTpeboBaTbca 6onee ogHOro komnnekrta obpasLoB.
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7.1 O6wume ycnoBus UCnbITaHUN

Ecnu He yka3aHOo MHOe, TO cregyeT Nonb30BaTbCA METOAMKOW ncnbiTaHni no MOK 61180-1 [3].

Ecnu He yka3aHO MHOe, 3HaYeHNs MePEMEHHOI0 TOKa, NPMBEAEHHbIE B HACTOSALWEM CTaHAapTe, ABMNSAKTCS
OENCTBYHOLLMMUY 3HAYEHNAMMU.

MonTax Y3 n anektpnyeckne coeauHeHns BbIMOMHAKOT MO MHCTPYKLUMAM U3rOTOBUTENS.

VcnbiTaHre NpoBOAAT Ha OTKPLITOM BO34yXe Npu TeMnepartype okpyxatoLero sosayxa (20 £ 15) ° C, ecnm
He yKa3aHO MHoe.

Ecnu He yka3zaHo MHOe, BO Bcex UcnbiTaHusax npu U, ncnbiratenbHbIn 4onyck Ha U, 4OMMKeH COCTaBNsSATb
MUHYC 5 %.

Mpu ncnbirannm Y3UI co BCTPOEHHbIMM Kabensamm nocnegHue rno BCer AIMHE CHATAOT YaCTbo UCTIbITYEMO-
ro Y3UrT.

Bo Bpems ucnbitTaHua obenyxumsaHue nnm pasbopka Y3UI He gonyckatoTcs. [pn HeobxoammocTu Bce
pasbeguHuTenn Y3 gormkHbl 6b1Tb NogobpaHbl  NOACOeAMHEHbI, Kak Toro TpedyeT narotosutens. [na Y3UI,
MMerLwmnx 3awmuTy bonee ogHoro Buaa (cMm. 3.7), 4ns KOTOpPbIX M3roTOBUTENb 0603HAYMM YPOBEHb HAMPSKEHUS
3aLLUMThl, UCMbITAHUS cCeayeT NPOBOANTb ANs 3aLLMThl KaX40ro Buaa ¢ napaMeTpamMu, yKasaHHbIMU N3roToBUTE-
nem, kaxxabl pa3 Ha HoBbIx 06pa3uax. [nsa TpexdgasHbiX YCTPONCTB, B KOTOPbIX 3aLLMTHBLIN KOMMOHEHT 3M1EKTPO-
CXeMbl UOEHTMYEH ANS 3aLUWTbl AaHHOMO B1Aa, UCTIbITAHWE KaXkaon U3 Tpex ha3 3aMeHsIeT UCTbITaHe Tpex
obpasLosB.

Cnepyet yunTbiBaTb, YTO 419 UMMYIbCHBIX UCMBbITAHUA 1 USMEPEHNIA BaXkHA MPaBUIbHO BbIbpaHHas MeTo-
Avika ucnbitaHui. Mpu ncnsitaHum TpebyeTcs rapaHTys B OTHOLLEHMM TOYHOCTM 3anncy 3HaYEHNUI.

Ecnu narotoBmtenem yctaHoBNeHbI pa3Hble TpeboBaHusa ans pasvegunHutenen Y 3UIM HapyXHOW yCTaHOBKM
B 3@aBUCUMOCTM OT OXXKMAAEeMOro TOKa KOPOTKOIo 3amblKkaHWs CUCTEMbI MATAHUS, AOMKHbI ObITb BbINOMHEHbLI BCE
COOTBETCTBYIOLLME LIMKITbl UCNbITAHUIN AN KXA0M KoMOMHauumn Tpebyembix pasbeanHutenen Y3UIM cornacHo
OXMOAeMbIM TOKaM KOPOTKOrO 3aMbIKaHUSI.

7.1.1 UcnbiTaHne knacca | UMNynbCHbIM TOKOM

VicnbiTaHue MMNysibCHLIM TOKOM /i, ONpeaenseTcs ero napaMmeTpamu: NMMKOBbIM 3HaUEHNEM ey, 3aps-
aom Q mnypenbHou sHepren W/R. OgHONOMNOCHbIN UCMbITaTeNbHbIA MMMYIbCHBIN TOK AOIMKEH JOCTUYb 3HaYe-
HUA Ipeak B TeveHue 50 Mkc, nepegava 3apsga Q gormkHa npousonTy B TedeHme 10 Mc, paccenBaHme yaernbHom
aHeprun W/R pomkHo npon3onTu B TedeHune 10 mc.

B rabnuue 3 npuseaeHsl 3HadeHmns Q (A - ¢) u WIR (kx/Om) COOTBETCTBEHHO 3HAYEHUAM [,eqi (KA).

Tabnuuya 3 — Mapametpbl ucnbitanns Y3WUI knacca |

MukoBbIn TOK [ YnenbHas aHepruss W/IR
(B TeueHue 50 Ml(pg)a,kKA 3apsn Q (s Teuerme 10 mc), A - ¢ (B TeyeHne 10 mc), kOx/Om
20 10,0 100,00
10 5,0 25,00
5 2,5 6,25
2 1,0 1,00
1 0,5 0,25

MpumedyaHune— OOuH N3 BO3MOXHbIX MCMbITATENbHBLIX UMMYSIbCOB, OTBEYALLMNX BblLLEYKa3aHHbIM
napametpam, 10/350 ykaszaH B MOK 61312-1 [2].

CootHowweHve mexay Ieq (KA), Q (A - c) u WIR (kx/Om) B Tabnuue 3 cnegytolee:

Q = ]peak a,
rmea=5-10"¢c;
WIR = I},,b,

rae b=25-10"c.
[lonycku Ha ykasaHHbIe B TabnuLe napameTps! crieayioLme:
[peak — (£10 %);
Q— (20 %);
WIR — (£ 35 %).
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7.1.2 Ucnbitanusa Y3UI knaccoB | n Il HOMMHanNbHbIM pa3psgHbIM TOKOM

CraHpgapTHada popma BornHbl 8/20. Jonyckn Ha hopMy BOMHbI TOKa (MMKOBOE 3HaYeHue, BpeMsi OpoHTa n
nonyBosHbl) — (£ 10 %).

Honyckatotcst HebornbLUne KonedaHns NN OTKNOHEHUS OT YCTAHOBINIEHHOTO 3HAYEHMWS NPW YCIOBUN, YTO
amnnuTyga noboro konebaHus He npeBbiwaeT 5 % NMKoBOro 3HayYeHus1. JTloboe n3mMeHeHne NoNsSPHOCTM Nnocre
nageHns Toka Ao Hynst AOMKHO ObITb He 6onee 20 % NMKOBOro 3HaYeHus.

[ns ABYXBBOAHbIX YCTPOWCTB 3HAYEHME M3MEHEHUS MONSAPHOCTU JOJMKHO ObITh MeHee 5 %), YToObl He no-
BMUATb Ha pe3yrnbraT U3MepeHns NPeaeribHOro HanpsKeHUs.

M3mepeHune 3HaveHus Toka, npoxoasiero Yyepes Y3WUI, cnegyeT BbINOMHATL C TOYHOCTbLO 0 £ 3 %.

7.1.3 Ucnbitanmne Y3UN knaccoB | n Il uUMNynbCHbIM HanpskeHUeM

CranpapTHas popma BosHbl HanpsxeHus coctasnsieT 1,2/50. [onycku Ha hopmy BOMHbI HANPsHKeHWst cre-
aywouwue:

- NnKkoBoe 3HaveHne — (+ 3 %);

- Bpem4 cppoHTa — (£ 30 %);

- Bpems nonyBoriHbl — (+ 20 %).

KonebaHuns nnm oTKNoHeHUs1 OT yCTaHOBIIEHHOIO 3HAYEHWS MOTYT MPOM30MTY Ha NKe umnynbca. Ecnv vac-
ToTa Takux konebanwui cebiwwe 500 KMy, Unv ANIMTENBHOCTL OTKIIOHEHUSI MEHee 1 MKC, B LIENsSIX NpoBeAeHUsI U3Me-
PEHWI BblHEPYMBAIOT KPUBYHO 3HAYEHWIA, 1 TOrga MakcMMarnbHas aMmnianTyaa 3To KpMBOKW ONPELENNUT NUKOBOE
3HaYeHWe UCMbITaTENbHOMO HaMNPSXKEHUS.

KonebaHus, npeBbiwatowime Ha 3 % nNukoBoe 3Ha4YeHue, HedonycTuMbl B obrnacti nogbema mmnynsca
HanpsHKeHus.

M3mepeHune HanpsixkeHus Ha BeiBogax Y3UI cnegyeT npoBoanTb € TOYHOCTBLIO A0 + 3 %. N3meputeneHble
Nprbopbl AOMKHBI UMETb NPEAESbHYHO LUMPUHY MOSOCkl HacTOT He MeHee 25 MIL, a OTKITOHEHWE OT YCTaHOBMEH-
HOr0 3Ha4YeHMs JOIMKHO ObITb MeHee 3 %.

TOK KOPOTKOrO 3aMblKaHWS UCMbITATENLHOMO reHepaTopa AOSKeH cocTaBnsATb MeHee 20 % HOMUHaNbHOTo
pa3psigHoOro Toka I, 0gHako ObiTb 4OCTAaTOYHbIM, YTOObI 06ecne4mBaTh CONPOBOXAEHUE UCTIbITAHUS KOMMYyTaLW-
OHHbIMW 3ieMeHTaMn HanpsikeHnsa Y3UIT.

7.1.4 UcnbiTaHue Y3UI knacca lll KoMGMHMpPOBaAHHOW BONHOM

CraHgapTHbIN UMNYIbC reHepaTopa KOMOUHUPOBaHHOW BOMHbI XapaKTepU3yeTCs BbIXOAHbIM HAMPSHKEHNEM
B YCIOBMSIX PA30MKHYTOW LIENUN 1 BbIXOAHLIM TOKOM B YCITOBUSIX KOPOTKOTO 3aMblkaHus. HanpsikeHne pa3oMKHY-
TOW Lenu JOMmKHO MMETb BpeMs ppoHTa 1,2 MKC 1 BpeMs nornynepuoa 50 MKc. TOK KOPOTKOro 3amMblkaHWs OMKEH
MMeTb BpeMst poHTa 8 MKC 1 BpeMmsi nonynepuoa 20 MKc.

MpwnmeyaHune—[lna ganbHenwero pykoBoACTBa NoO AaHHOMY Bonpocy cm. IEEE C62.45 [4].

[onycku Ha HanpsbkeHWe B COCTOSTHUM pa3oMKHYTon uenun U, cnegyoLume:

- NuKoBoe 3HaveHne — (1 3 %);

- Bpemsi ppoHTa — (£ 30 %);

- BpeMms nonynepuoga — (x 20 %).

Cnepgyowime 3Ha4eH1s U3MepPSIOT Ha reHepaTtope 6e3 pa3Bsa3sbiBatoLLEero unesrpa.

OTKNOHEHMS HANPSHKEHWSI OT YCTAHOBMEHHOTO 3HAa4YeHNst UNn konebaHms B obrnacTtu nvuka uMnynsca gomnyc-
TVMMbI MPU YCIOBMU, YTO aMNNNTyaa eOUHUYHOTO NrKa COCTaBnsaeT MeHee 5 % nNukoBoro 3HavyeHus. B oBbIvHO
NpMMeHsIEMbIX LieNsiX MMMNYNbCHOro reHepartopa konebaHus B 3Tol YacTu hpoHTa BOSIHbI, BO BPEMS KOTOPbIX
HanpsbkeHne He npe.biwaeT 90 % NMKOBOro 3HaYeHWs, Kak NPaBuIo, HE OKa3bIBaOT CYLLECTBEHHOIO BIIUSAHUS Ha
pe3ynbTaTtbl UCMNbITaHWI, 1 TaKUM 06Pa3oM MU MOXHO nNpeHebpeds. Dopma BOMHbI HAMPSBKEHUSI OMKHA ObITh B
OCHOBHOM OJHOHarpaBneHHOW.

[onyckn Ha TOK KOPOTKOro 3amblkaHUS (NMMKOBOE 3HaYeHue, Bpems opoHTa 1 nonyBorHbl) £ 10 %.

OTKIMOHEHWS TOKa OT YyCTaHOBIIEHHOTO 3HAaYeHNs Unu konebaHus 4oNyCTUMbI NPU YCIOBUK, YTO BENUYMHA
€OUHNYHOrO MMKOBOro 3HaYeHWs Ha nvke hopMbl BOMHbI MeHee 5 % nukoBoro 3HayveHus. Jlioboe nameHeHne
NonAPHOCTY Nocre NaaeHunst Toka go 0 JomkHO ObITb MeHee 20 % NMKOBOro 3Ha4YEHUS.

[ns AByXBBOAHLIX YCTPOWCTB 3HAYEHWNE NU3MEHEHMS MOSNAPHOCTM TOKA JOJIKHO ObITb MeHee 5 %, 4TOObI He
OKa3blBaTb BMUSHWS HA U3MepeHWe NpeaeribHOro HanpsxeHust. ®UKTUBHbBIA UMNEeAHC reHepaTopa A0SKeH ObITb
HOMMHarnbHO 2 OM. Mo onpeaeneHnio MUKTUBHBIA UMNEAAHC — 3TO OTHOLLIEHME MUKOBOTO 3HAYEHNS HaNPsXKeHNs
pa3oMkHyToN uenu U, K NMKOBOMY 3HA4YEHMWIO TOKa KOPOTKOro 3aMblkaHus I

MakcrMarnbHble 3HaYeHNUsi NMMKOBOIO HaMpshXeHWs pa3oMKHyTou Lenu U, 1 NMKOBOIo TOKa KOPOTKOrO 3ambl-
kaHus I, — 20 kB n 10 KA cooTBeTCTBEHHO. ECnn 3HauYeHus Bolle, cnegyeT NpoBOAnTb UCNbITaHUA knacea |l.
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B cxemy BBOOAT pa3Bsa3biBatoLLmMi (0OpaTHbI) UILTP B COOTBETCTBUM C PUCYHKOM 1 unn 2. Takyro cxemy
Lenv NPUMEHSIIOT TOSNbKO Npu onpeaeneHnm namepsieMoro npeaenbHoro HanpsxeHnsa Y3UTT.

[Honycku Ha napameTpbl hopMbl BOSHBI, YKa3aHHbIe B Tabnvue 4, criegyeTt y4nTbiBaTh Ha BBOAE, [Ae Noaco-
eavHeHo Y3UI B uensix, nokasaHHbIX Ha pucyHkax 1 u 2. MNpu nposepke OpMbl BOSHbI UMNEAAHC CeTU UMUTK-
pyIOT coeamHeHnem BMecTe nposoaHunkoB L, N u PE.

leHepaTop KOMOWHUK-
. POBaHHOM BOMHbI
PasBsisbiBatowun punsTp

T L

L 1 i
CeteBoimt +
UCTOYHMK N > 1 ? S y3|/||_|
=

nuTaHus
PE - -

3alnTHbIN 3a3eMNSIOLWLNA NPOBOAHUK

PucyHok 1 — lMpumep passasbiBatoLlero dpunsrpa Ans ogHodasHon cetn

leHepaTop KOMOWHYU-

. POBAHHOW BOSHbI
PasBsa3sbiBatowmii punbTp

T L
L1 T

L2
CeTeBOW UCTOUYHUK

HHHHHH

nuTaHus nepemeHHoro L3 Y3
M NOCTOAHHOIO TOKa
N > N I N . > C
PE T 1T 1T T
3allWTHbIN 3a3eMMAoLLMIA NPOBOAHUK
PucyHok 2 — lMpumep passasbiBaowero unstpa ang TpexdasHon cetn
Tabnwuuya 4 — [Jonyckn Ha napameTpbl POpMbl BOMHbI Npy ucnbitaHumn Y3WI knacca 1l
[MapameTp BOMHbI HanpsbkeHne pasomkHyTomn uenm U, Tok KOpOTKOro 3amblkaHus I,

MukoBble 3Ha4eHUs +3% Use/ 20m £10 %
Bpemsi poHTa, MKC 1,2+ 30) % (8+10) %
Bpemsa nonynepuopa, MKc (50 £ 20) % (20 £10) %

MpumedyaHune—B Tabnuue yyTeHbl BMMAHNA pasBsa3biBatoLLEero dunsrpa.

7.1.5 UcnbiTanme Y3UI, knaccndmumpyembix UCKMHOYUTENBHO ANSA HAPY>KHOW YCTaHOBKA U MOH-
TUPYEMbIX HEAOCTYNMHbLIMU

Ons Y3WI, knaccndmumpyemMbiX UCKITFOYUTENBHO AN HAPY>KHON YCTAHOBKM M MOHTUPYEMbIX HEOOCTYMHbI-
MW, MPUMEHEHWE NPSIMOYTONbHOTO AEPEBAHHOIO ALLMKA, BHYTPEHHME MOBEPXHOCTM KOTOPOrO MNOKPbIThI MAnMpoc-
How Bymaron unm mapnemn, TpebyeTcs TONbKO AN UCMbITaHUA No 7.7 1 7.8, ecn U3rotoBUTENEM caenaHa cebinka
Ha COOTBETCTBUE AaHHbIM Nodpasaernam.

7.2 WpeHTuduKauma u mapkupoBka
7.2.1 MNpoBepka naeHTUMKaLUM U MapKUPOBKHU

MpoBepky naoeHTUMKaLMM U MapKMPOBKM OCYLLIECTBNAOT OCMOTPOM COrfacHO COOTBETCTBYHOLLMM Tpebo-
BaHWaAM 6.1.1 1 6.1.2.

7.2.2 UcnbiTaHWe HECTUPAEMOCTU MapPKUPOBKU

[aHHoe ncnbiTaHe NPOBOAAT ANsi MapKUPOBKM BCEX TUMOB, 3a UCKITIOYEHNEM BbINONTHEHHON TUCHEHNEM,
LUTaMMOBKOW 1 rpaBUpPOBKON.

VcnbiTaHne npoBoOAAT NPOTUPaHNEM MAapPKUPOBKN BPYYHYIO B TEYEHNE 15¢ KyCO4YKOM BaTbl, CMO4YE€HHbIM
BOJOOW, 1 eLle B TeyeHne 15¢ KyCO4YKOM BaTbl, CMO4YE€HHbIM B aJ'II/I(baTI/I‘-IeCKOM rekCaHOBOM pacTtBopuTene (C co-
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Aep>xaHvem apoMaTnyecknx BelecTB makcumMarnbHo 0,1 % obbema, ¢ kaypmbyTaHOMOBbLIM YMcriom 29, Havanb-
HOV1 TOUKOI kKUneHus 65 °C n yaenbHbIM Becom 0,68 r/cm®).

Mocrne ncnbiTaHnst MapKMpoBKa AOIMPKHA MErko YnTaTbCs.

7.3 BbiBOAbLI U cOeAUHEHUSA

MpoBepKy BCTPOEHHbIX BbIBOAOB U X COOTBETCTBUE NpeabsBnaeMbiM TpeboBaHnsiM npoBogaT no 7.3.1.

7.3.1 O6wme ycnosus ucnbitannii Y 3UIM ycTaHaBnNmMBaOT NO peKOMEHRAaLUNSIM N3roTOBUTENS U 3aLLMLLAI0T
OT HeBraronpUSITHbIX BHELLHMX BO3AENCTBUI (HarpeBaHms U OXNaxaeHus).

Ecnu He ykasaHo nHoe, k BbiBogam Y3UI (Tpu obpasiia Kaxkaom KOHCTPYKLUM) NOACOEANHSAIOT MPOBOLHUKM
B COOTBETCTBMU C Tabnumuen 6 (ans AByXBBOOHbLIX YCTPOWCTB U OAHOBBOAHBIX C pa3aenbHbIM BBOAOM M BbIBOAOM)
N MHCTPYKUMEN N3rotoBuTens (4518 ocTanbHbIX OOHOBBOAHbIX YCTPONCTB), 3akpennstoT Y3UI Ha aepeBsHHOM
aocke TonwmHom 20 MM, OKpaLLeHHOM MaTOBOW YepHOW kpackon. Cnocob KpenneHns JOSMKeH COOTBETCTBOBATb
TpeboBaHMsM, KacaloLLMMCH CPeaCcTB MOHTaXa, PEKOMEHO0BaHHbIX M3rOTOBUTENEM.

OpHako Y3UI, ucnbitbiBaeMble no kraccey |, n ogHoBeoaHble Y3UIT, ncnbiTbiBaeMbie no knaccy |, ¢ Homu-
HanbHbIM pa3psgHbIM TOKOM 5 KA, JOSMKHbI ObITb CMOCOOHBI K NOACOEAUHEHMIO MPOBOAHNKOB CEYEHNEM HE Me-
Hee 4 MM

Bo BpeMs ucnbiTaHnst o6cnyxnBaHune nnm pasbopka obpasLia He fonyckaeTcs.

7.3.2 Pe3bb0Bble BbIBOAbI

7.3.2.1 VicnbiTaHne HageXXHOCTN BUHTOB, TOKOBEAYLLMX YaCTeN U COeQUHEHUN

CooTBeTCTBME NPOBEPSIHOT OCMOTPOM, a 4151 BUHTOB, NpeaHa3HavYeHHbIX A58 NoACoeaNHEHNS NPOBOOHMKOB
K Y3UIT, cnegyowmum ucnbiTaHneM.

BuHTBI 3aTAMMBaOT 1 OCNabnawoT:

- 0ecsTb pa3 — 4118 BUHTOB C pe3b00n 13 30MsiILMOHHOro MaTepuana;

- NATb pa3 — BO BCEX OCTasbHbIX CIy4YasX.

BUHTbI v ranku ¢ pe3bboi 13 N30NALMOHHOIo MaTepurana Kaxabii pas nofHOCTBH CHUMAOT U BCTaBMSAOT
BHOBb, €CIN 3TO MO3BONSET KOHCTPYKLMS BUHTA.

McnbiTaHusa npoBoAAT C MOMOLLBHO YAOOHOM UCMbITaTENbHON OTBEPTKU UMW KITKOYa, NpUKIaabiBas BpaLlato-
LA MOMEHT no Tabnuue 5.

BWHTbI OMKHBI 3aTArMBaTHCA MIABHO.

Kaxxgpii pa3 npy ocnabneHnm BUHTa NPOBOAHMK CHUMALOT.

Tabnuuya 5— OunameTpbl pe3b6b| BUHTOB U NpUKNnagbiBaeMble KPpyTALLME MOMEHTbI

HoMuHanbHbIN gnameTp pesbbbl, MM KpyTsilmi momeHT, H - M, Ans knaccos
| Il 1]
Oo 2,8 0,20 0,4 0,4
Ce. 2,800 3,0 0,25 0,5 0,5
» 3,0 » 3,2 0,30 0,6 0,6
» 32» 3,6 0,40 0,8 0,8
» 3,6 » 4,1 0,70 1,2 1,2
» 41 » 47 0,80 1,8 1,8
» 47 » 53 0,80 2,0 2,0
» 53 » 6,0 1,20 2,5 3,0
» 6,0 » 8,0 2,50 3,5 6,0
» 8,0 » 10,0 — 4,0 10,0

3HaveHus rpadbl | oTHOCATCA K BUHTam 6e3 ronoBoK, €Cnv BUHTbI, OyAy4n 3aTAHYThI, HE BbICTYNatwT 13
OTBEPCTUSA; OHM TakKe KacatTCs OPYrMX BUHTOB, KOTOPbIe HE MOTYT OblTb 3aTSHYThl C MOMOLLbIO OTBEPTKU C
pa3mepom nes3sus bonee AnameTpa BUHTA.

3HaueHus rpadobl [ OTHOCATCA K BUHTaM, 3aTArMBaeMbIM OTBEPTKOM.

3HaueHus rpadbl [l oTHOCATCA K BUHTaM 1 raikaM, 3aTarmBaembiM MHbIM UHCTPYMEHTOM.

Ecnu BUHT MMeET LWeCTUrpaHHyHo rofioBKy CO LUMMLEM A1 3aTArMBaHUsa OTBEPTKON 1 3HaveHust B rpadpax | n
Il pasHble, ucnbiTaHMsa NPOBOAAT ABaXAbl, NPUKNaabiBas K OAHOMY 00pasuy KpyTALWMA MOMEHT, yKa3aHHbIN B
rpacpe lll, k ronoBke BUHTA, a K pyromy obpasLy — MOMEHT, yka3aHHbIV B rpade Il, ¢ nomoLubio oTBepTkn. Ecnn
3HadeHus B rpadpax Il u 11l oguHakoBbl, NPOBOASAT UCMbITAHWE C UCMOSTb30BaHMEM TOMBKO OTBEPTKN.
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Bo BpeMs ucnbitaHus pe3bb0oBble COeOUHEHMS HE A0IMKHbI OCNAabraTbCA U He AOMMKHO ObITb MOBPEXAEHWUNA,
TaKuX, Kak MOSIOMKa BMHTA, LUSMLIEB rONTIOBKM, pe3b0bbl, lWanb nnm ckod, BIMAIOLWNX Ha AanbHENLLYHO 3KCnyaTa-
umo Y3,

Kpowme Toro, He AomkHbI ObITb MOBPEXAEHbI 060/104KM 1 KpbILLKK. COOTBETCTBME NPOBEPSIOT OCMOTPOM.

7.3.2.2 NpoBepka HageXXHOCTU BbIBOAOB ANSA BHELLHUX MPOBOAHNKOB

CooTBeTCTBME NPOBEPSIOT OCMOTPOM M UCMbITAHMEM cornacHo 7.3.2.2.1—7.3.2.2.3.

McnbiTaHnsi npOBOASIT C MOMOLLIbIO COOTBETCTBYHOLLEN OTBEPTKM U KItoYa, NPUKaabiBasi KPYTALLMIA MO-
MEHT no Tabnuue 5.

7.3.2.2.1 BbiBOAbBI OCHALL AT MEAHLIMW NPOBOAHMKAMUN HAaUMEHbLLIETO UMM HAaMBOSbLLIETro CEYEHMS, YKa-
3aHHOro B 7.3.1, CNMOLWHBIMU U CKPYYEHHBIMK, YTO Hanbornee HebnaronpuaTHO.

[MpoOBOAHMK BBOASAT B BbIBOA HA MMHMMAIbHOE YKa3aHHOE PACCTOSIHWUE UMK, €CITN OHO He yKa3aHo, TO 0 TeX
nop, NOKa OH He BbICTYMUT C NPOTUBOMOJIOXHOM CTOPOHbI U HE 3aMET NOSoXeHWe, Hambonee dnaronpuaTHoe ons
BbICKarb3blBaHWSI.

BuHTbI KpenneHuns 3aTArMBatoT KPYTALLMM MOMEHTOM, PaBHbIM 2/3 yKka3aHHbIX B COOTBETCTBYIOLLEN rpacde
Tabnuubl 6.

Tabnuua 6 — CeyeHna NoacOeaMHAEMbIX MeOHbIX NMPOBOAHUKOB ANS BbIBOAOB pe3bboBoro 1 6e3pe3b6boBoro TUMNoB

M . . HoMmuHanbHble ceveHusi MoacoeanHAEMbIX NPOBOAHUKOB
aKcUMarnbHbIN ANUTENbHBIA TOK HArpy3ku ANs OBYXBBOL- z
HbIx Y3WUIM nnn ogHoBBogHbIX Y3WUI ¢ pasgenbHbiMy (SAVHCTBEHHEIA NPOBOAHNK)
BBOAHBIMY U BbIBOAHLIMM BhiBoaamu ), A Ceuenue no 1ISO, mm?2 Pasmep B cucteme AWG?
Oo 13 Ot 1,0 po 2,5 Ot 18 po 14
Cs. 13 oo 16 » 1,0 » 40 » 18 » 12
» 16 » 25 » 15 » 6,0 » 16 » 10
» 25 » 32 » 2,5 »10,0 » 14 » 8
» 32 » 50 » 4,0 »16,0 » 12 » 6
» 50 » 80 » 10,0 » 25,0 » 8 » 3
» 80 » 100 » 16,0 » 35,0 » 6 » 2
» 100 » 125 » 25,0 »50,0 » 4 » 1

1) CornacHo TpeboBaHWI0 AN HOMUHAMBHLIX TOKOB A0 50 A BKITIOYMTENBHO B BLIBOAAX AOMKHBI 3aXNMaTLCS
NMPOBOOHMKM, a TaKKe CKPYYEHHble XXeCTKMEe MPOBOAHMKU; AOMYyCKaeTcs NpUMeHeHue rMbKrx NpPOBOOHMKOB. TeM He
MeHee aonyckaeTcsl, 4Tobbl BbIBOAL! AMA MPOBOAHMKOB cedeHneM oT 1,0 Ao 6,0 MM2 npegHasHavanuck Ans 3axuma
TONBKO CMIIOLIHbBIX NPOBOAHUKOB.

2) AWG (AMepyKaHCKMIN COpTaMeHT MPOBOAOB) — CUCTeMa WaeHTUDMKALMM NPOBOAOB, 3HAYEHNS AMaMeTpPOB
KOTOPbIX HaxoOATCH B reoMeTpuyecKkor nporpeccumn mexagy pasmepamu 36 1 0000.

3aTeM Kaxabli TPOBOAHMK NMOABEPratoT PacTSXKEHMNIO YCUITMEM, YKa3aHHbIM B Tabnuvue 7. Ycunue npukna-
AblBatoT 6e3 pbIBKOB B Te4eHmne 1 MVUH B HanpaBneHun ocy NPOBOAHMKA.
Bo Bpems ncnbiTaHnsi NPOBOAHMK HE AOIMKEH 3aMEeTHO CMeLLaTbCs B BbIBOAE.

Tabnwuuya 7 — Ycunue pactsaxeHus

CeyeHne npoBoAHMKa, Mm2 Oo 4 Ho 6 Oo 10 Oo 16 Ho 50

Yeunve, H 50 60 80 90 100

7.3.2.2.2 B BbIBOABI BCTABASOT MeAHbIE NPOBOAHVKM HAVMEHBLLIErO UM HAMBOSbLLErO CeYEHUS, YKa3aHHO-
roB 7.3.1, CNNOLLHbIE UNW CKPYYEHHbIE, YTO Hanboree HebnaronpPUATHO, BUHTbLI KPEMNMeHNs 3aTArMBaroT KpyTALLMM
MOMEHTOM, paBHbIM 2/3 OT yKa3aHHbIX B COOTBETCTBYHOLLIEV rpadoe Tabnuubl 5. 3aTem BUHTbLI 0CNabnstoT, 3aXaTyto
YacTb NPOBOAHMKA NU3BMEKAOT U3 BbIBOAA M OCMAaTPUBAIOT.

[MPOBOAHWKN HE OOMKHBI UMETb HN YPE3MEPHBIX MOBPEXAEHWUN, HA Pa30PBaHHbIX XKMIT.

[MPOBOAHMKM CHMTAIOT YPE3MEPHO NOBPEXAEHHBIMW, ECIIV OHM UMEIOT rilyBOoKMe Unm ocTpble Nopesbl.

Bo Bpems ucnbiTaHns BbIBOAbI HE AOMMKHBI 0CNAbNATLCS U HE AOIMKHO ObITb MOBPEXAEHNI, TAKUX Kak no-
NIOMKa BMHTa, LUNWLIEB FOMOBKU, pe3b0Obl, Wanb nnv ckob, BMMSOLWMX Ha AanbHENLLYO 3KChyaTaumio BblBoOAA.
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7.3.2.2.3 B BbIBO[, BCTABMAOT XXECTKUA CKPYYEHHbI MEAHbLIN NPOBOAHWK, COOTBETCTBYOLLMIA Tabnuue 8.

Tabnwnua 8 — Pa3amepbl NpoBOOHUKA

H CKpyYeHHbI NPOBOAHMK
OMUHarbHOE CeYeHNe 3aKMMaeMblX NPOBOAHUKOB,
2
MM Yucno xun [OvameTp um, M

or 1 no 2,5* 7 0,67

» 1 » 4,0* 7 0,85

» 1,5 » 6,0 7 1,04

» 25 » 10,0 7 1,35

» 4,0 » 16,0 7 1,70

» 10,0 » 250 7 2,14

» 16,0 » 350 19 1,53

» 250 » 50,0 Ha paccmoTperum Ha paccmoTpeHun

* Ecnn BbIBO NpegHa3HavyeH Ana 3aXnmMa TONbKO CniOLWHbIX MPOBOAHMKOB (CM. CHOCKM B Ta6]'||/|L|,e 6), ncnbiTa-

H/UEe He NpoBOOAT.

Mepen BBegeHVEM B BbIBO XM1aMm NPOBOAHMKA NPUAAI0T COOTBETCTBYHIOLLYIO (hopMy.

3aTem NpoBOAHMK BBOAAT B BbIBOA A0 TEX NOP, NOKa OH HE AOCTUIHET AHAa BbIBOAA UMW HE BLICTYNUT C
NPOTMBOMOSIOXHOM CTOPOHbI U HE 3aiMET NornoXeHne, Hanbornee bnaronpuAaTHOE AN BbICKanb3bIBaHUS.

BuHTbBI KpenneHnst nm ranky 3aTarmBatoT KPYTALLMM MOMEHTOM, paBHbIM 2/3 OT yKa3aHHbIX B COOTBETCTBY-
roLen rpadpe Tabnuubl 5.

Mocne ucnblTaHns HYU 04Ha XXurna NPOBOAHMKA HE A0IMKHA BbICKONb3HYTb U3 BbiBoda Y3UIT.

7.3.3 Be3pe3bboBbie BbIBOAbI

VcnbiTaHve Ha BbITArMBaHUe

CooTBeTCTBME NPOBEPSIOT CReayoLLUMU NCTIbITaHUSMN.

K BblBOOAM NoAcoOeAnHSAIOT HOBbIE NPOBOAHMKN, TUM, MUHUManbHOE 1 MakcMarbHOE CeYEHUs KOTOPbIX
ykasaHbl B 7.3.1. [1poBOAHMKM MOTYT BbITb CMMOLLHBLIE UMK CKPYYEHHbIE, BbiIBMpatoT Hanbonee HebnaronpuaTHLIN
BapuaHT.

3aTtem Kaxxapbl NPOBOAHUK NOABEPratoT PACTHKEHMIO yCUNMEM, yka3aHHbIM B Tabnuue 9. Ycunue npukna-
AblBalOT paBHOMEPHO B TeYeHVe 1 MUH B HanpaBIieHUn OCY MPOBOSHMKA.

Bo Bpems ucnbiTaHs NPOBOAHMK HE AOMKEH CMeLLaTbCs B BbIBOAE MU HE OOMKHO OblTb NPU3HaKOB ero
noBpexaeHuns.

Tabnuuya 9— Yeunve pactsxeHus

CeueHve npoBoAHMKa, 0,5 0,75 1,0 1,5 2,5 4 6 10 16 25 35
MMm2
Yceunue, H 30 30 35 40 50 60 80 90 100 135 190

7.3.4 CoeagnHeHus, NpoKanbIiBaloLWme N3ossLmio

7.3.4.1 VicnbiTaHre Ha BbITArMBaHue s Bbieogos Y 33U, npegHasHaueHHbIX 4515 OOHOXUIbHBIX MPOBOAHMKOB

CoOTBETCTBUE NPOBEPSIOT CEAYHOLLUM UCTIbITAHUEM.

B BbIBOALI NOACOEANHAIOT HOBbIE MEAHbIE MPOBOAHUKM HAUMEHBLLETO UM HAMDOIbLLErO MONEPEYHOrO ce-
YeHMS U3 yKasaHHbIX B 7.3.1, CrfOLHbIE UMK CKPYYEeHHbIe, BbIOMpatoT Hanbonee HebnaronpysTHbIN BapuaHT.

BuHTBI, ecnn nmetoTes, 3aTarvBaroT KpyTALWMM MOMEHTOM No Tabnvue 5.

MpoBOAHMKN, KaXXAbIN pa3 HOBbIE, MOACOEANHAT M OTCOEAUHSAIOT NATL pas. [ocne kaxgoro NnogcoeamHe-
HWUSI NPOBOAHVKM MOABEPratoT TAHYLLEMY YCUIUIO, MPUKNaAbIBaeMOMY PaBHOMEPHO B TeYeHne 1 MUH B Hanpaene-
HUW OCY OTBEAEHHOIO NPOBOAHMKA, COrMAacHO 3Ha4YeHNsAM Tadbnuupl 9.

Bo Bpems ucnbiTaHMs NPOBOAHMK HE AO/MKEH CMELAaTbCA B BbIBOAE U HE JOMKHO ObiTb NMPU3HAKOB €ro
NOBPEXAEHNSI.

7.3.4.2 VicnbiTaHue Ha BbITArMBaHue Ansi Bbisogos Y3WUI, npegHasHauYeHHbIX AN MHOTOXUIbHbIX Kabenen
WITN LLHYPOB

VcnbiTaHne Ha BbiTArMBaHue Ans eeieogoB Y3UI, npegHa3HauYeHHbIX A1 MHOTOXUIbHBLIX Kabenewn nnm
LUHYPOB, NpoBoasT no 7.3.4.1. MNpwu 3TOM ycunue NpuknagbiBakoT KO BCEMY MHOTOXUITBHOMY NMPOBOAY UM LLHYPY,
a He K OTOEenNbHOM Xune.
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Ycunue F, H, BblumcnsatoT no oopmyne
F = F(x)n,

roe F(x) — ycunue ons ogHoOM Xunbl B COOTBETCTBUU C MONEPEYHbIM CeYeHneM OHOro NPoBOAHUKA (CM. Tab-
nuuy 9), H;

N — YMCNO XUII.

Bo Bpemsi ncnbiTaHust kabenb Unm WHyp He AOMKEH BbICKONb3HYTb U3 BbIBOAA.

7.3.5 lankn, BUnKa, poseTka

CooTBeTCTBME NPOBEPSIFOT OCMOTPOM U MPOOHBIM MOHTaXKOM.

7.4 UcnbiTaHMe 3alMTbl OT NPSAMOro NPUKOCHOBEHUA

7.4.1 U3onupoBaHHbIe YacTun

O6paszeL, ycTaHaBNMBAIOT, KaK st HopMaribHOW 3KCcnyaTtaunm, U NoACOEANHSOT NPOBOAHUKMA HAUMEHb-
Lero, a 3aTem HambonbLUero ceveHns U3 ykasaHHblx B 7.3.1. VicnbiTaHue nposoaaT no 7.3.1.

Ons Y3WI BTbIMHOMO NCNONHEHNST (KOTOPbIE MOXHO 3aMEHUTb C MOMOLLIbI0 MHCTPYMEHTA) UCTIbITaTENbHbIN
wyn (no FOCT 14254) npyknafblBaloT BO BCEX €r0 BO3MOXHbIX NOMOXEHUSX, KOrda BUIka 4aCTUYHO UMK NOMHO-
CTbiO BBEZIEHA B LUTEMNCENbBHYO PO3ETKY.

[nsa onpeaeneHns KOHTakTa C COOTBETCTBYHOLLEN YACTbO MPUMEHSIIOT 3NEKTPUYECKNIA MHANKATOP HaMnpsKe-
HueM He MmeHee 40 n He 6onee 50 B.

7.4.2 MeTannuyeckue 4actu

MeTannunyeckune 4actu, KOTopble 4OCTYMHbI, Korga Y3UI nogkno4eHo 1 yCTaHOBNEHO, Kak Ans HopMarb-
HOW 3KCMIyaTaumm, OMKHbI ObITb 3a3eMreHbl NOCPEACTBOM COEAMHEHUS C HA3KMM COMPOTUBIIEHNEM, 3a UCKITHO-
YeHNeM MEINKNUX BUHTOB 1 T. M., U30NMPOBaHbI OT YacTeN, HAaXOOSALMNXCA No4 HanpsXKeHneM 1 npegHasHavYeHHbIX
ONS KpenneHs OCHOBaHWUI 1 KPbILLEK UM 3aKPbIBaOLLMX MAACTUH LUTENCENbHbIX PO3ETOK.

Tok OT MCTOYHMKA NepeMeHHOro ToKa HanpsbkeHueMm (B OTCYTCTBME Harpysku) He cBblille 12 B, paBHbIN
1,5 HOMUHaNbLHOro Toka Harpy3ku nnu 25 A (BbiIbpatoT HambonbLlee 3Ha4YeHKE), MPOMNyCcKaT MeXay BbIBOAOM
3a3eMIeHNs U KaXaom AOCTYNMHON METanIM4eCcKkon YacTbio MO O4Yepem.

M3aMepstoT nageHne HanpsikeHnss Mexay BbIBOOOM 3a3eMIEHMS U AOCTYMHOW MeTanM4eckom YacTblo 1
BbIUYUCNSAKOT CONPOTMBEHME MO TOKY M NafeHUo HaNpsbkeHUs. OTO CONPOTUBIEHME He JOMKHO npesbiliath 0,05 Om.

M pnmMmedyaHNe — HeOﬁXO}ZlVIMO creguTb 3a TeM, YTOObI nepexogHoe conpoTuBreHne Mexay KOHUOM
N3MepuTenbHoOro I'Ip06HVIKa n VICI'IbITyeMOVI MeTanIM4Yeckon YacTbio HEe BNUSNO Ha pesynbraTtbl MCMNbITAHNN.

7.5 OnpegeneHne U3MepPeHHOro NpeaenbHOro HanpskeHUs

VcnbiTaHus, BoinonHsiemble anst Y3UIT pa3nuyHblx TUMOB Npu onpeaeneHnm nx npeaernbHbIX HanpskKeHnn,
NpOBOAAT B COOTBETCTBUM C Tabnuuen 10 u pucyHkom 3.

Tab6nuuya 10 — VcnbiTaHusa, BbINOMHAEMbIE ANA OnpeaeneHns npeaenbHOro HanpskeHus

[MyHKT ncnbliTaHus Knacc | Knacc Il Knacc 1l
7.5.2 X X
7.5.3 x* x*
754 X

* MpoBoaaT Tonbko ans Y3UIT Trna, KoMMyTUpPYHOLLEro HanpshkeHue, no 7.5.1.

MpumevyaHune — 3HaK «X» 03Ha4yaeT, YTO UCMbITAHUS npoBOOAT.

[ns ncnelTaHusa NPYMEHSIOT crneayowme cneumanbHble YCroBuS.

a) Bce ogHoBBOoAHbIe Y3UIT ncneiTbiBatoT 06ecToueHHbIMU. Ko BceM aAByxBBOAHBIM Y3WI nogatoT Hanps-
XXEHWe OT MICTOYHMKA C HOMMHArbHbLIM TOKOM He MeHee 5 A npn MakcumanbHO ANUTENBLHOM paboyeM HanpsixxeHun
U,, ecnun n3rotosuTenb He yKa3an Ha OTCYTCTBME Pa3nnynsi B BENUYMHE M3MEPEHHOIO NPEAEbHOro HanpshXkeHus,
Korga yCTPOMCTBO HAXOOQUTCS UIN HE HAXOAUTCS Nog, HAMPSXXEHNEM.

b) [inst ogHoBBOAHOrO Y3UI, MetoLero BbIBOAbI, UCMbITaHME NPOBOAAT 0€3 BHELUHMX pasbeanHUTENen 1
npegenbHoe HanpsXeHne n3mepsoT Ha BelBogax. [ns ogHossogHoro Y3UI, nmetoLero coeamHutensHble npo-
BOAHMWKW, NpefenbHoe HanpsKeHWe N3MepPSIoT C BHELUHMM NPOBOAHMKOM AnvHon 150 mm. [Ing oByxBBOAHOIrO
Y3WIN n ogHoeBogHoro Y3WUI ¢ oTAenbHbIMY BbIBOAAMM HArpy3ku NpeaeribHoe HanpshXeHre N3MepsitioT Y BbIBOA-

21

OnekTpoTexHuyeckas 6ubnuorteka Elec.ru



OnekTpoTexHu4yeckasn 6ubnuoTteka Elec.ru

FOCT P 51992—2011

McnbiTaHue Ha
HanmMyme KOMMyTU-
pYHOLLIETO 3nemMeHTa

Y3UM (cm. 7.5.1)

Knacc [ vnun 11 Knacc 111

Knacc
McnbiTaHU

WcnbiTaHue Ha
N3MepeHHoe ocTa-
TOYHOE Hanpsixe-

HVe NpU UMMYNbLCHOM
Toke 8/20 (cm. 7.5.2)

Hanuune
KOMMYTUPYtO-
Lero anemeHTa

Het

WcnbiTaHne
Ha nsMepeHue npe-
OEenbHOro Hanpshke-
HUS KOMBUHMPO-
BaHHOWN BONHOM

McnblTaHne Ha
nsmMepeHue npobus-
HOrO HanpPsKeHWs

npy UMMyNbCHOM (cm. 7.5.4)

HanpsbkeHum 1,2/50
(cm. 7.5.3)

MakcumansHoe
3Ha4YeHue Hanpsxe-
HUS NpY BbINOS-
HEHHbIX UCMbITAHUSAX

McnbiTaHus
3aBepLUEHb!

Bbibop YH3
(Up) (cm. 5.4)

PucyHok 3 — Cxema UCTbITaHuiA Ha onpefeneHne ypoBHS HanpshkeHns sawmtel Up (YH3)
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HbIX BbIBOAOB MIN BbIBOAOB Harpy3ku Y3UI1. B ncnbitTaHne BKOYaoT BCe BCOMOraTesibHble YCTPOMCTBA, Hanpu-
Mep pa3beanHUTENN, NaMnoYky, MHAMKaTOPbI, NPeAOXPaHUTENN 1 ApYyrue YacTu, yKasaHHble U3rotoBuTenem, nx
noacoeanHAIT nocnegoBaTtenbHo ¢ Y3UIT v napannenbHO ¢ Harpy3Kom.

) MlamepeHHoe npeaenbHOe HanpsbkeHne — 3To HanborblLuee 3HaYeHWEe HanpPsSKEHWS NMPY UCMbITaHUSAX,
BbINOMNHsieMbIx no Tabnuue 10 n prcyHKy 3 COOTBETCTBEHHO Knaccam mncnbitaHin Y3UTT.

7.5.1 Mpoueaypa ucnbiTaHMA no onpegeneHnto Hannuma B Y3UI koMMyTUpyHOLLIErO 3IeMeHTa

[aHHoe ncnbiTaHne cnegyet NPOBOAUTL TONBKO B TOM Crlyyae, Korga HeM3BeCcTHa BHYTPEHHSASA KOHCTPYKLUNS
Y3WI. 310 ncnbiTaHne NpoBOAAT TONbKO HA HOBOM obpasLie.

Ans nenbitannii knaccos | 1 1l NPUMEHST CTaHAAPTHBIA UMIYTbC TOKa 8/20 BENUUUHON fray WIU Lpeqy MO
YCMOTpeHUIo narotoButens. MNpu ncnbitaHnsx knacca |l ncnonb3ytoT reHepaTop KOMOUHUPOBAHHOW BOJTHbI C Ha-
NpshKeHNeM pa3oMKHYTOM Lienu, paBHbIM U, yka3zaHHOMY N3roTOBUTENEM.

KY3WI npuknagbiBaloT oanH umMnynsc (418 asyxeeogHoro Y 3UI nmMnynbe cneayeT npukagbiBaTth K BBOA-
HbIM 1 BbIBOAHbBIM BbiBoAaMm). Ocumnnorpammy HanpskeHust CHumatroT ¢ BbiBogoB Y3UI (ons oByxXBBOOHOIO
Y3UIN namepeHne HanpseHnsi NpoBoasaT Ha BBoAHOM BbiBoae Y3UIT). Ecnin chopma BONHbI HanpsikeHns BHe3an-
HO NpepBeTcs, cumTaroT, 4To Y3UI coaepXntT KOMMYTUPYIOLLIMIA SIEMEHT.

7.5.2 Mpouenypa NcnbiTaHUs MO U3MEPEHNIO OCTAaTOYHOIO HaNpPsXKeHUs ¢ UMNynbcamu Toka 8/20

a) mnynbckbl Toka gnutenbHOCTbio 8/20 npuknagpiBatoT B TAKOW NOCNE[0BaTENBHOCTM NMUKOBBLIX 3HAYEHWN:
011;021;051,; I,

Ecnn Y3UI cogepXuT TONMbKO OrpaHMYMBatoLLME SNEMEHTbI, TOTAa UCTIbITaHUE MPOBOASAT TONBKO C 1,

Mpumeyanwune—Tpu ucneitaHnn Y3UI, cogepxallero oaMH KOMMYTALMOHHbIN 3reMEHT, CKOPOCTb NOBbILLE-
HWS BbIXOOHOIO HanpshKeHWsi reHepartopa AOSbKHa orpaHunymsaTtbhes BenmdmHon 10 kB/MKc.

b) Ans Y3UI npoBoasaT no 0AHOMY LIMKITY NMPY MOSIOXKUTENBHON U OTPULLATENBbHOWM NOMSIPHOCTMY.

C) B KOHLe NpuKnaabiBatoT OANH UMNYILC [yay UK Lyeq B 38BUCUMOCTU OT TOTO, YTO NPUKNaAEIBaNoch K
Y3UI nepen npunoxeHuem I, npy NONspHOCTU, KOTOpPast Mokasarna bonee BbICOKOE OCTAaTOMHOE HanpsiKeHne B
npeablayLLmMX UCTbITAHNUSIX.

d) ViHTepsan mexay oTaenbHbIMY MMMYyrbcaMy AOIMKEH BbITb 4OCTATOYHBIM, YTOBLI 0BpaseL ycnen ocThiTb
00 TemnepaTypbl OKpYatoLLero Bo3gyxa.

e) [Ansa Kkaxxgoro MMnynbca AoIMKHa ObITb CHATa OCUMINIOrpaMMa Toka 1 HanpsKeHus.

MrkoBble (abcontoTHbIE) 3HAYEHWUST AOMXKHbI BbITb HAHECEHbI Ha rpadrK pa3psgHOro Toka OTHOCUTENBbHO
OCTaTOYHOro HanpsPkeHus. 1o Toukam 3HavYeHUn crnedyeT Ha4yepTUTL COOTBETCTBYIOLLYIO KPUBYHO. Ha KprBom JOmk-
HO BbITb LOCTATOYHO TOYEK, YTOObI YOeANTHCS B OTCYTCTBUN 3HAYUTENBHBIX OTKITOHEHU [0 fyay MW [y

f) OcTaTtoyHoe Hanps XkeHne, NPUMeHAeMoe AN U3MePEHNsi NPEAENbHOro HaMNPsSXXeHWst, No ONpeaeneHno
SABNSAETCA HAMBONbLLMM Ha KPMBOW, COOTBETCTBYHOLLEN ANS:

- knacca | — [0 Ipeq v 1, (6epeTcs Gonbluee 3HaveHne);

- knacca ll — po 1,..

7.5.3 Mpouenypa ncnbiTaHUA NO U3MEPEHUIO (hPOHTANBLHOro pa3psAAHOro HanpsXKeHUs

[MprMeHsoT cTaHgapTHOE MMNynbcHoe HanpsbkeHue 1,2/50. MeHepaTop HanpsXXeHWst AOMXKeH ObITb yCTa-
HOBIEH Ha BbIXOAHOE HanpsihXXeHne OTKPbITOM Lienu 6 kB.

a) KY3UI npuknagbisatoT 10 MMMynbCoB Kaxka4om aMnnuTyabl: NSTb NONOXUTENBHON U NSTb OTpULATENBHON
MONSPHOCTN.

b) MHTepBan mexay oTaenbHbIMU UMMYbCaMu AOIMKEH ObITb JOCTATOYHbIM Afs oXnaxaeHus obpasua o
TemnepaTypbl OKpY>KatoLLEero Bo3ayxa.

c¢) Ecnv pa3psg He obpasyetcs npu npuknagbisaHun 10 UMNynbCOB Ha PPOHTE BOMHbI, TORAA UCTbITaHWSA MO
nepeyncneHnsamM a) n b) NOBTOPSIOT C BbIXOAHBIM HaNpshXKeHNeM OTKpbIToW Lieny reHepaTtopa 10 kB.

d) Hanps»keHue Ha BbiBogax Y3 gomkHO pernctpupoBaThes ocLmnnorpadom.

e) VIamepeHHoe npefenbHoe HanpshXeHne — 3TO MakcMarbHOe 3HaYeHne paspsaHbIX HANPshKeHU, n3Me-
PEHHbIX B TEYEHNE BCErO LMKIa UCTIbITaHWUI.

7.5.4 Mpoueanypa UcnbiTaHUA NO U3MEPEHUIO NPEAESIbLHOro HanpsHkKeHUs1 KOMOUHUPOBaHHON BONTHOMN

[Mpuv NpoBeaeHUN 3TOro UCNbITAHUSA UCNOMb3YT KOMOUHUPOBAHHYIO BOSTHY.

a) KombuHmpoBsaHHyto BONHy npuknagpisatoT K Y3UI, nutaemomy ceTeBbIM HanpsixkeHnem U,.

b) KY3WUIT, npeaHasHayeHHbIM UCKTHYNUTENBHO A115 CUIOBbIX CUCTEM NEPEMEHHOO TOKA, MONOXUTESNbHbIE
nmnynecbl npuknageisatoT B Touke (90 = 10)° n oTpuuatensHbie MMnynscbl B Touke (270 £ 10)° Ha cuHycomnaarnb-
HOW BOSHE HaNpPshKeHUS.

¢) KY3UI, npegHasHa4YeHHbIM 41151 CUCTEM MNOCTOAHHOTO TOKa, MPUKNaabiBatoT Kak MONOXUTENbHbIE, TaK 1
oTpuuarenbHble MnynscHole padpsgel. Y3UIM nutaoT NOCTOsiHHLIM TokoM npu U,..
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d) NHTepBan mexay oTaenbHbIMU UMMYfbCaMm AOIMKEH ObITb JOCTATOYHbIM 119 OXNaxaeHus obpasua oo
TemnepaTypbl OKpY>KatoLLEero BO3ayxa.

€) HanpsixeHne reHepaTopa KoMOMHMPOBAHHOW BOSIHbI yCTAHABMMBAIOT Takum 06pa3om, 4Tobbl obecneunTb
HanpskeHune pasomkHyTon uenu 0,1; 0,2; 0,5; 1,0 U,, Kak ykazaHo nsrotosutenem Y3UTT.

Ecnmn Y3UI coaepXuT TOMbKO OrpaHnymBaioLLme arieMeHTbl, Toraa ucnbiTaHne NpoBoasT Tonbko ¢ 1,0 Ug.

f) C ycTaBkamu reHepaTopa no nepeuncrieHuto e) Kk Y3UI npuknaaeiBatoT YeTblpe paspana aAnst Kaxgon
amMnnMTyabl: 4Ba NONOXUTENbHbIX M ABA OTpMLUATENbHbIX.

g) Ansa Kaxxgoro nMnynbca AOSMKHbI ObITb CHATHI OCUMANOrpamMMbl TOKa, mogaHHoro K Y3UI reHepaTtopom, 1
HanpshkeHust Ha Bbixoae Y3WUIT.

h) iamepeHHoe npegenbHoe HanpshkeHne — 3TO MakcMarbHasi BENMYmnHa MMKOBOTO HaMPsPKEHUS, 3aperi-
CTPVpOBaHHas Ha NPOTSPKEHUM BCETO UCMbITATENBHOIO LMKIa.

7.5.5 AnbTepHaTUBHOE MUCNbITaHWE KOMOWMHMPOBaHHOW BosiHOM (7.5.4) 6e3 pa3Bs3biBaloLiero
cdunbTpa

OeyxBBoaHble Y3UI ¢ peakTUBHbLIMW COCTaBMSOLLUMN B3aMMOLENCTBYIOT C PEaKTUBHbLIMU COCTaBMSAOLLN-
MW pa3BsA3biBatoLLEro unbTpa. Tem cambiM CO34akTCS MCKYCCTBEHHO 3aHVDKEHHbBIE 3HAYEHUS U3MEPEHHOTIO Npe-
[OErnbHOro HanpshKeHust. B Takux criyyasix NpPUMEHSOT ansTepHaTUBHbIA METOA, UCTIbITaHUSA, MPEACTaBIEHHbIV Ha
pucyHke 4.

[eHepaTop, coeguHEHHbIN Yepes BapuUcTop,
auon nnu rasopaspsagHyro Tpyoky

eHepaTop KOMOK-
HMPOBAHHOW BOIHbI

Perynupytowuii reHepatop 81/ @

NMOCTOAHHOIO TOKa: '\I — ]
U2 1 WNamepeHne
- ONnA nepemMeHHoro
¢ 5o|<a g’ Y3 npeaensHoro
U, - Ansl NOCTOAAHHOTO HanpsXxXeHuns
TOKa

Pl/lcyHOK 4 — AnbTepHaTUBHOE UCMbITaHWE Ha U3MEPEHHOE NpefenbHoe HanpsikeHue

Ons aByxBBoAHbIX Y3WUI € peakTUBHbLIMY KOMMOHEHTaMM NMPUMEHSIIOT CREAYIOLLYIO NpoLeaypy NChbITaHWUN
B JOMNONHEHNe K 7.5.4.

a) VicnbiTatenbHbli reHepaTop AOMKEH MMETb CXEMY COrMacHO PUCYHKY 4.

b) Ansa Y3, npegHasHayveHHbIX A5 NePEMEHHOr0 TOKa, HanpshkeHWe NOCTOSIHHOIO Toka coctasnseT U, \/5 ,
ans Y3WI, npegHasHavyeHHbIX 451 MOCTOSIHHOIO ToKa, HanpsbkeHue U, cnegyet nogasathb K Y3UIM yepes guoa.
Mmnynbcbl cnegyeT npyknaabiBaTh Yepes U0, ra3opaspsagHyo TPYOKy Unn BapncTop COrnacHo PUCYHKY 4.

c¢) MpuknagpiBaHne nMNynbca A0MMKHO NPOUCXOaNTb He paHee YeM vepes 100 Mc nocne 3ambikaHus nepe-
kntovaTensa S7 (cM. pucyHok 4). Nogayvy HanpskeHUs NOCTOSTHHOMO TOKa cneayeT NpekpatuTb B TedeHne 10 mc
nocne npuknagbiBaHUsa UMnyrbca.

d) NcnbiTaHye NpoTMBOMOMOXHOW MNOMNSIPHOCTHI0 MOXXHO NPOBECTU, U3MEHUB Ha NPOTUBOMNONIOXHOE NOACoe-
anHeHune Y3UI k reHepatopy.

e) MiuTepBan mexay oTaeNbHbIMU MMNYyNbCaMu AOIMKEH ObITb OCTAaTOMHbIM 4115 oxXNaxaeHus obpasia no
TemnepaTypbl OKpY>KatoLLEero BO3ayxa.

f) HanpspkeHne reHepatopa KOMOUHMPOBAHHOWM BOSTHbI YCTaHaBMBAKT Taknum 06pa3om, 4Tobbl obecneuntb
HanpsxeHne pasomkHyTou uenu 0,1; 0,2; 0,5; 1,0 U, Kak yKazaHO U3roTOBUTENEM.

g) C yctaBkamu reHepaTopa no nepeudncrieHunto f) k YU npuknagpiBatoT YeTbipe paspsaga anga Kaxaon
amMnnuTyabl: 4Ba NONOXUTENbBHBIX 1 ABA OTpMLUATENbHbIX.

h) [ns kaxgoro mmnynbca AOMMKHbI ObITb CHATBI OCLMNIOrpaMMbl Toka, nogaHHoro K Y3UI reHepaTopom, 1
HanpshkeHus Ha Bbixoge Y3UIT.

i) VIamepeHHoe npefensHoe HanpsKeHne — 3TO MakCMMmarbHas BENMUYMHA HaMPShKEHUS, 3aperncTpupoBaH-
Has Ha Bbixoae Y3WI B TeyeHne BCero ncnbitaTenbHOro Lukna.
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7.6 UcnbiTaHue B pabouem pexume

OTU MCNbITaHWSA NPUMEHSOT ToNbko Ans Y 3UI, npegHazHayYeHHbIX A nepeMeHHOro Toka (Bonpoc 06 Y3UI
Ansi NOCTOSIHHOTO TOKAa — B CTaZMN PaCCMOTPEHUS).

Ha pucyHke 5 npegcrasneHa cxema vcnbiTaHus B paboyem pexmme.

McnbiTanue B pa60qu pexunme ana nepeMeHHOro Toka

OnpegeneHne N3MepeHHoro npeaensHoro
HanpskeHus no 7.5

MeHee 500 A ~~  OnpegeneHne N\ Csbiwe 500 A
conpoBoXaarLero
\\ Toka no 7.6.2 e

Xapaktepuctuku XapakTepucTuku
NCTOYHMKA NCTOYHMKA
no 7.6.3.1 no 7.6.3.2

Tpw HOBbIX 0OpasLa

Wcnbitanune knaccos I n 11 e McnbiTanue knacca 111
ncnblTaHun
MpenBapuTenbHble
UCNbITaAHNSA MpensapuTernbHble
no7.6.4 nenbITaHWs

W UCMbITaHUe
B paboyem pexmme
WcnbiTanne no 7.6.7

B paboyem pexvime
no 7.6.5

KpuTepun cootseT-
cTBuA no 7.6.6

3aBepLueHune
McnbiTaHWU

PucyHok 5 — Cxema ucnbiTanusi B paboyem pexvime

7.6.1 O6wme nonoxeHus

Mpu ncnbiTaHnm paboune ycroBust UMUTUPYIOT NpuoxeHnem K Y 3WIM npegycmMoTpeHHOro Yvicna cneupans-
HbIX MMMNYIbCOB C O4HOBPEMEHHON NOAaven MakCMMarbHOro AnmTenbHoro paboyvero HanpskeHus U, OT nctou-
HUKa NepemMeHHOro Toka corfiacHo 7.6.3.

VcnbiTaHve cnegyeT NpoBOAUTL Ha TPeX HOBbIX OBpasLax.

BHavane cnegyet onpegenutb M3MeEpPEHHOEe NpeaenbHOe HanpsbkeHne nenbitaHmem no 7.5.

Bo n3bexaHne Ype3amepHon Harpy3ku Ha obpasLbl UcnbITaHUe No 7.5.2 BbINOMHSIOT TOMbKO npu 1, a ucnbl-
TaHne no 7.5.4 n 7.5.5 — 1onbko npu Uy
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7.6.2 NMpepBapuTenbHble UCNbITAHUA MO onpeaerieHnIo BeJIMYNHbI CONMPOBOXAAIOLWEro ToKa

MpenBapuTenbHble NCMbITaHWUA NPU3BaHbI ONPeaenuTb, AeNCTBUTENBHO N NMKOBOE 3HAYEHWE CONPOBOXAa-
toLero Toka Bbiwe unm Hke 500 A. Ecnimn BHYTpeHHss1 KOHCTpyKumst Y3UIT 1 nMKoBoOe 3HaYeHne N3BECTHbI, Toraa
npegBapuTenbHOE NCnbITaHUE He TpebyeTcs.

a) MicnbiTaHne cnegyeT NpoBoAUTL Ha OTAENbHOM obpasLie.

b) OxnaaembIi TOK KOPOTKOrO 3aMblkaHKs LOIDKeH 6biTb 1, > 1,5 kA npu cos ¢ = (0,90—0,95).

c) ObpaseL, NoaCcOeaNHSAIOT K UICTOYHUKY HanpshKeHst NPOMBbILLIIEHHOW YacTOTbl CUHYCOMAanbsHOro nepe-
MEHHOIo TOKa. HanmeeHme I'IpOMbILIJJ'IeHHOI7I 4acCTOThbl, UI3MEPEHHOE Ha BbiBOAAX, OOJHKHO ObITb MakcMManbHO
NpMBIMKeHO K HanbonbLUeMy AnUTENbHOMY pabodemy HanpskeHuto U, (gonyck MuHyc 5 %). YacToTta uctovHmka
HanpshKeHnss NepeMeHHOro Toka A0MKHa COOTBETCTBOBATb HOMUHanbHOM Yactote Y3UIT.

d) ConpoBoxgaroLLmnin TOK OIDKEH ObITb MHULMMPOBAH MMMYbcom 8/20 nnm KOMBUHMPOBAHHOW BOSTHOM.

e) MNnKoBoe 3HaueHNe JOMKHO COOTBETCTBOBATL /ay U Lyeqy, MM Ug.

f) Umnynbc Toka JommkeH 6biTb MHALMMPOBaH 3a 60 aneKTpu4ecknx rpagycoB A0 NvKa HanpshKeHWs Npo-
MbILLNEeHHOM YacToThl. Ero NONAPHOCTb A0JNKHa coBnaaaTh C NONTAPHOCTLIO NMOJ1yBOJTHbI HAMPAXEHUA MPOMbILL-
FNIEHHOM YacTOThl, B KOTOPOW OH NHULIMMPOBAH.

g) Ecnu B 3T0OM TOUKE CMHXPOHU3ALIMM HET CONPOBOXAAOLLErO TOKa, Torga umMnynbc 8/20 nogaroT nosxe, 4o
NOSIBIIEHNSI FeHEPMPOBAHHOIO CONPOBOXAAOLLIEro TOKa, Yepes kaxable 10 aneKkTpu4eckux rpagycos.

7.6.3 XapakTepucTUKN MCTOYHMUKA TOKA NMPOMBILLIIEHHOM YacTOThl ANisl NpeABapuTeribHOro UCbI-
TaHus

7.6.3.1 Y3WUI c conpoBoxaatoLwmm Tokom Hmke 500 A

Wcnbiryembii 06paseL 4omKeH BbITb NOAKMOYEH K UCTOYHUKY HaMPSPKEHNS MPOMbILLNIEHHON YacToThl. [Mon-
HOE COMPOTUBIEHME NCTOYHMKA SHEPTMN OIMKHO ObITh TaKMM, YTOObI NPV NPOXOXAEHUM CONPOBOXAAIOLLIENO TOKa
NYKOBOE 3HAYEHME HanPsXKeHUs NPOMbILLNEHHOW YacToThl U,, namepeHHoe Ha BbiBogax Y 3WI1, He noHmkanocb
bornee yem Ha 10 % ero NMMKOBOro 3HAYEHMUS.

7.6.3.2 Y3UI c conpoBoxgatowmm TokoM cabiwe 500 A

HcnbiTyembin obpasel, omkeH ObITb BKIIOYEH B LieMb C HaMpshXKeHMeM NPOMbILLNIEHHOW YacToTel U, 1
OXugaemMblM TOKOM KOPOTKOIO 3aMblKaHUSA MPU OTKITFOYaoLLEN HOMUHAIBHOW CMOCOBHOCTH COMPOBOXAAOLLErO
ToKa [, 3agaHHom narotoBmTenem, cornacHo Tabnuvue 11 nnmn 500 A (BbiGupatoT 6onbluee 3HavyeHre).

Ta6nuya 11 — Oxuaaemblii TOK KOPOTKOMO 3aMblKaHUSA Y KO3MMULIMEHT MOLLIHOCTU

Ip+?) %, (KA) cos ¢
I, <15 0,90 — 0,95
1,5<1, < 3,0 0,85 — 0,90
30<1I, < 45 0,75 — 0,80
45< 1, < 6,0 0,65 — 0,70
6,0< [, 10,0 0,45 — 0,50
10,0< 1,<20,0 0,25 — 0,30
20,0< [,<50,0 0,20 — 0,25
50,0 < I, 0,15 — 0,20
MpwumeyaHune— BoccraHasnumsatoLeecst Hanpsixernne no FOCT P 50030.1.

Ona Y3UN, BKNOYEHHOTO B LieMNb MEXAY HETParbto 1 3aLLUMUTHBIM 3a3eMITEHNEM, OXKMOAEMbI TOK KOPOTKOro
3aMblkaHus AormkeH ObITb He meHee 100 A.

7.6.4 NpepnBapuTenbHble UCNbITaHUA Knaccos | u i

Mpu ncnbiTaHUM NpUKaabIBakOT TPU FPYNMbl MMMYIBCOB TOKA (MO NATb MMMYSbCOB B KaXKO0W rpynne), BCero
15 nmnynbcoB Toka 8/20 NonoXnTeNbHOM NONSPHOCTU. MicnbiTyemble 06pasLibl N04COeAVHSAIOT K CUITOBOMY UC-
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TOYHUKY cornacHo 7.6.3. Kaxapbii uMnynbc AomkeH ObiTb CUHXPOHU3NPOBAaH C NPOMBbILLIIEHHOM YacToTon. Hauu-
Has oT 0°, yron CuHXpoHmn3aumm nosbiwatoT Yepes (30 £ 5)° (CM. pUcyHoK 6).

MpenBaputenbHblie UCTbITaHKSA Linkn paboyero pexuma

In Uc
W‘Hnl‘ |||||‘ ‘m”‘/‘

Mocne kaxgoro uMmnynsca Toka Ha 30 MuH
nopaercs U.

‘ L Vi 1oy

imp
30 MuH 30 muH
UC
5A
MmMnynbcbl NpuKknagsiBatoT ¢ pasHuuen B 1 MuH. ‘
Kaxabivi umnynbc npuknagpisatoT Yepes 30°
Mo xoAy 4acoBOW CTPenku, HaumHas ot 0°. 30 MuH

PurcyHok 6 — Mpadvk npefBapuTENbHOMO UCMLITAHUA U UCTbITAHUS B LiUKIe paGoyero pexvma

Mpu ncnbitaHun Y3WI no knaccy | npuknaabiBaoT UMMYIbChbl TOKA CO 3HAYEHUEM [neq MM [, (BbIGUparOT
6onbLuee 3HaveHune). MNpu ncnbitaHun Y3UI no knaccy |l npuknagbiBaloT MMNyNbChbl TOKA CO 3HaYeHveMm I,

VHTepBan mexay oTaenbHbIMM uMnynbcamun coctaensiet 50—60 ¢, uHTepBan mexay rpynnamu uMnynb-
coB — 25—30 MuH.

B nHTepBane mexay rpynnamm MMnybCoB Nnogaya NUTaHms K UCrbITyeMoMy obpasuy He TpebyeTcs.

Tok cneayeT 3anucblBaTb NpY KaxxgoM umnysbce. [Npy ucnbiTaHm He A0MKHO ObiTb NPOBOEB 1K NepPeKpbI-
Tni B obpasuax.

7.6.5 UcnbiTaHusa B paboyem pexume knaccoB I m ll

KY3WI nogatoT nutaHne U, OT UCTOYHUKA HanpsiKeHWsi C HOMUHAbHOW Harpy304HOM CMOCOBHOCTbIO MO
TOKy He MeHee 5 A. [laHHO€e WCnbITaH!e NPOBOAAT C UMIMYSIbCamMu TOKa, NMOAABAEMbIMU CTYNEHAMM 40 [yeq
ans Y3WI, ucneiteiBaemoro no knaccy | (cornacHo 3.9), nnu ao I, ana Y3WI, ncneiteiBaemoro no knaccy |l
(cornacHo 3.10); n1koBOE 3HaYeHVe LOBOAAT nocTeneHHo Yepesd Y3UIM Ao fyea vim I, cornacHo 3.10.

Mocne kaxgoro nMnynsca npuknaabiBatoT B TedeHne 30 MUH HanpsKeHue NPOMBILLIIEHHOW YacTOTbl AN
NpOBEPKY TEMNNOBOMN cTabunbHocTy: Y3UIT cuntatoT TepmMocTabunbHbIM, ECIv MWK aKTUBHOW cocTaBnsitoLLen I, nnm
paccevBaHne 3HepPrum NOCTENEHHO CHIDKaeTCs B TedeHue nocneaHux 15 MuH npuknagbiBaHns HanpskeHns U..

MMnynbCbl TOKa NONOXMUTENBHOTO 3apsifa COOTBETCTBYHOLLIETO NMUKOBOIO NOSOXMUTENBLHOMO 3Ha4YEHWS JOMK-
Hbl MHALMMPOBATHLCA MCTOYHUKOM HamnpsiKeHUs MPOMBILLIIEHHOW YacTOThl A4S No4aum K UCMbITyeMoMy o6pasuy B
crnepytoLem nopsiake:

a) oguH umnynec Toka npu 0,10 (7,
TemnepaTypbl OKpY>KatoLLEero BO3Ayxa;

b) oanH umnynsc Toka npm 0,25 (1,
TemnepaTypbl OKpY>KatoLLEero BO3Ayxa;

C) oanH umnynbe Toka Npu 0,50 (Lyeq UK I,y); M3MEPEHUE TENIOBOM CTAabUNBLHOCTU; OXNaXAEHNe A0
TemnepaTypbl OKpY>KatoLLero Bo3ayxa;

d) oanH umnynbsc Toka npu 0,75 (1,
TemnepaTypbl OKpY>KatoLLEero BO3Ayxa;

e) oaunH umnynbc Toka Npu 1,00 (Lpeax MM 1,y ); M3MEPEHUE TENMNOBO CTAabUIbHOCTY; OXNaxaeHWe [0
TemnepaTypbl OKpy>KatoLLEero Bo3ayxa.

7.6.6 Kputepum cootBeTCTBUA

Y3WI Bbigepkarno UCrbITaHWs, eCiv NOCsie KaXaoro MMMyrbca Lukna paboyero pexvma 4OCTUrHyTa Tenso-
Basi cTabunbHOCTb 1 Nto6ON CONPOBOXAAILLMNIA TOK SABMSIETCS camo3aTyxatolwmm. Pukcmpyemble B npoLecce

cak UM 1.5,); MIBMEpEHWE TennoBon CTabunbHOCTM; oxXnaxaeHue 4o

cak UM 1,5,); MIBMEpEHWE TennoBon CTabunbHOCTMW; oxXnaxaeHue 4o

cak N 1, ); U3MepeHve TennoBon CTabuIbHOCTY; OXNaxaeHve 4o
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UCMbITaHUS 3HAYEHUS HANPSKEHUS U TOKA, a TaKKe BU3yaribHbli OCMOTP HEe JOMKHbI BbISIBMSITL NPOOG0EB 1 Nepe-
KpbITMI B 0Bpasuax. Bo Bpems ncnbiTaHWin He AOMMKHO MPONCXOANTL MEXaHNYECKNX NOBPEXAEHNN.

KY3UWI cnepyeT npunoxuTs eLle oanH uMnynesc npu 1, unu Uy, v nogats nutadme npu U, OT MCTOYHMKA
HanpsHKeHNs C HOMUHaNbHOW Harpy304HON COCOBHOCTBLIO NO TOKY He MeHee 5 A B TeveHne 30 MuH. o ucteve-
HMW 3TOro BPEMEHW A0IMKHA ObITb JOCTUIHYTa TEMNMoBas CTabunbHOCTb.

TennoBasi cCTabUNbHOCTb JOCTUIHYTA, €CINN MO0 MMKOBOE 3HAYEHME aKTVBHOWM COCTaBNSIOLLEN TOKA, MPOTe-
KatoLLero Yepes UcnbITyeMblll 0bpasel, He npeBbIaeT 1 MA, nMMbo cobcTBEHHasn NoTpebnsemas MOLLHOCTb He
npesbiwaeT 20 % no cpaBHEHMUIO C UBMEPEHHON B 7.7.5.

Mocne 3aBepLUeHUst NOMHOro UCMbITATENBHOIO LMKMA U Nocne Toro, kak obpasew, oxnagutcsa 4o Temneparty-
pbl, GNM3KOM K TeMNepaType OKpyXXatoLLen cpeabl, UaMepeHne NpeaenbHOro HanpsiXXeHnst, KoTopoe Obino npose-
OEHO B Havare vcnbITaTeNnbHOro Lmkna, cnegyet noBToputb. Y3UI cunTaloT BbiAepKaBLUMM UCTIbITAHWS, ECIN
M3MEPEHHbIE 3HAYEHMS1 A0 M MOCIIE UCTIbITaHWI HIBKE Nk paBHbl U,

3aTeM 1cnbITyeMbli 06paseL, NoACOeANHSOT K UICTOYHMKY HanpsXKeHNs C MakCUMaribHbIM OIMTENbHBIM pa-
6ounm HanpskeHnem U, 1 HOMUHAMNbHOWM YacTOTOMN.

WcnbiTaTenbHbin TpaHcopmaTop AomkeH obecneymBaTh TOK KOPOTKOro 3aMblkaHns He meHee 200 MA, ecnn
MHOE He yKa3aHo n3rotosuterniem. IamepsoT TOK, MPOXOASALLMIA Yepes UCTbITyeMbli 06pasel,. [NnkoBoe 3HavyeHne
€ro aKkTUBHOW COCTaBNAOLLEN He A0IMKHO ObITb 6onee 1 MA.

7.6.7 UcnbiTaHusa knacca lll B paboyem pexume

[nsa ncnbITaHnsa NPUMEHSIFOT UCTOYHMK HANPSXXEHUSA MPOMBbILLNIEHHON YacTOThbl COrnacHo 7.6.3.

KY3WI yepes pasgenuTenbHbli KOHAEHcaTop (CM. 7.1.4) noacoeanHsIIoT reHepaTop KOMBUHUPOBaHHOM
BOMHbI. [lonyck Ha napaMeTpbl BOMHbI, Kak ykazaHo B Tabnuvue 4, npuBeaeH Ans ToYkM noacoeanHeHms Y3UT.
3HaueHune U, ykasbiBaeT N3roToBUTENb.

Y3WIM npoxoauT npeaBapuTenbHOE UCTbITaHME NO NMPOLIeAYPe UCTbITaHUSA cornacHo 7.6.4. B gaHHOM mcrbl-
TaHUM HOMUHATbHbBIV Pa3pAAHbIN TOK 3aMeHSA0T 3HaveHnaMun Uy

MIMNynbCHbIN TOK cnegyeT MHALMUPOBAaThL NPpU MMKOBOM 3Ha4Y€HMM COOTBETCTBYIOLLETO NOynepuoaa v ogu-
HaKOBOW NOMSAPHOCTU C HANPSXKEHNEM NPOMBbILLIIEHHON YacTOThbl.

VcnbiTaHne B paboveM pexxnme BbIMOSHSKT COrnacHo 7.6.5, ncnonb3ys reHepaTop KOMOGMHUPOBAHHOW BOSI-
Hbl CO crneayowmnmn yctaBkamm U,

a) Mo OAHOMY MONOXUTENBHOMY U oTpuUaTensHoMy nmnynecy npm 0,10 U,; npoBepka TennoBon ctabunb-
HOCTU; OXIaxgeHue 4o TeMnepaTypbl OKPYKatoLLEero BO3ayxa;

b) no ogHOMY nonoxuTensHOMY 1 oTpuuaTensHoMy umnynscy npu 0,25 U,.; npoBepka TennioBon ctaburnb-
HOCTU; oxnaxaeHue 4o TeMnepaTypbl OKpYXatoLLero Bo3ayxa;

C) N0 OQHOMY MONOXUTENBHOMY M OTpuLaTensHomy umnynscy npu 0,50 U,.; npoBepka TennoBon ctabunb-
HOCTU; OXNaxgeHue 4o TeMnepaTypbl OKPYXKaloLLEero BO3ayxa;

d) no ogHOMy MONOXUTENBHOMY U OTpULaTensHOMy nMnysnbcy npu 0,75 U,.; npoBepka TennoBon CTabunb-
HOCTU; OXNaXgeHne 4o TeMnepaTypbl OKPYXKakLLEro BO3ayxa;

€) N0 04HOMY MONOXUTENBHOMY U OTpuuaTtensHomy uMnynbscy npu 1,00 U,.; npoBepka TeNnoBow CTabunb-
HOCTU; OXNaXaeHWe 4o TeMnepaTypbl OKpyxatoLero Bo3ayxa. Y3 cuntaloT Bbiaep)KaBLLUMM UCTbITaHUS, €CIN
OHO COOTBETCTBYET KPUTEPUSIM OLLEHKN 7.6.6.

7.7 PasbeguHutenu Y3UI un 6e3onacHasa pabotocnocobHocTb Y3UI npu neperpyske

HaHHble ncnbitanus npoogaT angd Y3UI, ncnonb3yembix B CUCTEMAX MMTaHUS TONbKO NEPEMEHHOIO TOKa.
Wcnbitanusa gns Y3UI B cuctemax nMTaHus MOCTOSIHHOMO TOKa — B CTaAuW PAaCCMOTPEHMS.

OO6LLme nonoxeHns

WcnbiTanua cnegyeT npoBoanTb Ha kaxxgom Y3UM. UcnbiTaHns BLINONHAOT ANS 3aLUMThl KaX40ro B1aa,
Kakabli pa3 Ha HOBbIX 0Opasuax.

7.7.1 UcnbiTaHusa pasbeguHutenen Y3UN Ha ycTOMYMBOCTb K paboveMy pexumy

PasbegunHutenn Y3 npoBepstoT B Xo4e UCTbITaHWI B pabodeM pexxume (CM. 7.6), Mpu 3ToM, Kak yKasaHo
N3roTOBUTENEM, OHU HE OOMMKHbI NOABEPraTbCsl OnepaLun «BKIIOYEHNE — OTKITFOYEHNE» U AOIMKHbI ObIThb B pabo-
YeM COCTOSIHWUM NOCIE UCTIbITaHWUA.

CornacHo HacTosiLeMy NyHKTY «ObiTb B pabodemM COCTOSIHUM» O3HaYaeT, YTO pasbeauHUTeNb He MMeeT
BUONMBIX MOBPEXAEHUIN 1 OocTaeTcsa paboTocnocobHbIM. PaboTocnocobHOCTL NpoBepstoT NMBO BPyUHYO (ecnm
BO3MOXHO), TGO NPOCTENLLEN SMEKTPUYECKON Onepaumen, CornacoBaHHOM MEXAyY M3roTOBUTENEM U UCTIbITaTESNb-
HbIM LLIEHTPOM.

7.7.2 UcnbiTaHne TennoBou ctabunsHocTn Y3UI

7.7.2.1 VcnbiTaHne Ha TEPMOCTOMKOCTb

Y3WI BolgepxumBatoT B HarpeBaTensHon kamepe 24 4 npu Temnepatype (80 + 5) °C. Hu oanH BHYTpeHHUI
pasbeauHUTENb HE JOJMKEH B 3TO Bpems cpaboTaThb.
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7.7.2.2 VicnbiTaHne Ha TENOBYO CTabUNbHOCTb

[aHHoe ucnbeiTaHue He npoBoasaT Ans Y3UI, cogepxallimx ToNbKo KOMMYTaLMOHHbIE 9NEeMEHThI.

Mpoueaypbl cnbiTaHUiA

VcnblTaHne cnegyeT NpoBOANUTL Ha 3aLLMTE KaXaoro BMaa; TeM He MeHee, Koraa Buabl 3alnTbl UOEHTUYHbI,
OOnycKaeTcsi NPOBeAEHME UCTIbITaHUS Ha 3aLUMTe TOro B1uAa, KOTOPbI NpeacTaBnsaeT Hanbonee HebGnaronpusiTHyo
KOHCTpyKumto. Mpouenypa ncnbiTaHnii ycTaHaBNMBaEeT Ba BapyaHTa:

- ans Y3WI, cogepxalymnx TONbKO OrpaHnYMBaloLLMe HanpsiXXeHNe arieMeHTbI, MPUMEHSIIOT npoLeaypy no
nepeYncrneHnto a);

- ans Y3, cogepallmx Kak orpaH/ymBatoLne, Tak U KOMMYTUPYIOLLME HanpsKeHWe 3reMeHTbI, NpuMe-
HSIIOT MpoLeAypYy MO nepeyncneHunto b).

MoarotoBka obpasLoB

JTo60W KOMMYTUPYIOLLMIA HANPSXKEHNE SMEMEHT, COEAMHEHHBIN NOCNeaoBaTeNbHO C OrpaHNYMBAKLLMM Ha-
NpsKeHME 3NEMEHTOM, JOIMKEH ObITb HAKOPOTKO 3aMKHYT MELHOV NPOBOJIOKOM TaKoro AnamMeTpa, YTobbl OHa He
pacnnasunacb B Xoe UCMbITaHWS.

Ona Y3UI, nmetoLLiero HeNMHeNHbIE 3NeMeHTbI, BKIIOYEHHbIE NapannenbHo, AaHHOEe UCMblTaHue cneayeT
BbINOSHATL 4118 KaXKaoro nyTv Toka Y3UI npy 0TCoOeANMHEHNM/OTKITFOYEHMM BCEX OCTarbHbIX TOKOBbIX MyTen. Ecnn
3NeMEHTbI OQHOrO 1 TOrO Xe TUMa 1 ¢ OAHMMN U TEMU XXE NapamMeTpamMm CoOeanHEHbI napannenbHo, ux cnegyet
MCNbITbIBATb KaK OZAMH TOKOBbIN NyTb.

M3roToBuTENb OOMKEH NPegoCTaBMTbL 0OpasLbl, MOArOTOBIIEHHbIE 3apaHee B COOTBETCTBUM C BbiLLEyKa3aH-
HbIMW TpebOBaHUSIMM.

a) Npoueaypa ucnbitanni gnsa Y3UI, He MMetoLero KOMMYTUPYHOLLIENO 3IEMEHTA, BKIKOYEHHOIO Nocneao-
BaTerbHO C APYrMMU ArieMEHTaMM

WcnbiTyemble 06pasubl NOACOEOMHAT K UCTOYHUKY MPOMbILLIIEHHON YaCTOTh.

HanpspkeHne JOmKHO ObITb 4OCTAaTOYHO BbICOKMM, 4TOObI Yeped Y 3T npoxoamn Tok. s 3Toro ncnbiraHns
TOK YCTaHaBMNMBalOT Ha MOCTOSIHHOE 3HayeHue. [lonyck Ha ucnbiTatenbHbI TOK cocTaBnseT £ 10 %. VcnbitaHve
HaunHatloT ¢ 2 MA (OEeVCTBYIOLLLEro 3HaYeHns).

To4yka oTc4HeTa MOXET MEHATLCA OT 2 MA 0 MakCUMarnbHOro 3Ha4YEeHWS paccenBaHUs S3HEPIrUKN ANEMEHTA,
€CIn OHO N3BECTHO.

3arem JaHHOe 3Ha4YeHMe Toka MO3TarnHo NOBLILWAKT NM60 Ha 2 MA, NnMbo Ha 5 % NpeabiayLLero 3Ha4eHus
perynmpyemMoro UcrnbiTaTenbHOro Toka, BblovpatoT bonbLuee 3Ha4YeHme.

Kaxkgbin aTan npogormkaroT 40 AOCTUXKEHUS TEMNOBOW CTaOUIbHOCTY (HanpruMmep, U3MEHEHME TeMnepaTypbl
MeHee YyeM Ha 2 K B TeueHne 10 MyH).

Bo BpeMsi ncnbiTaHMst NOCTOSIHHO N3MEPSOT TeMnepaTypy Ha MOBEPXHOCTU B camom ropsivert Touke Y3UIN
(Tonbko anst Y3UIT co cBoOoAHbIM JOCTYNOM) U TOK, npoxoasinii yepes Y 3UT. Camyto ropsayyto Touky Y3UIT
MOXHO OMpPeAenuUTb MPOOHBIM UCTIbITAHNEM NTMBO M3MEPEHMEM TEMMNEPATYPbI B HECKOMbKNX TOYKAX.

VicnbiTaHre NpepbiBatoT, ECINN BCE UCTbITYEMbIE HENMMHENHBIE 3NIEMEHTLI OTKIIOYEHbI. HanpsxeHne fanee
He JOMKHO NOBbLILIATLCS BO M30exaHue Bbixo4a U3 CTpos pasbegnHUTens.

Ecnu HanpsxeHune Ha BbiBogax Y3UIT ctaHoBUTCA HUXe, YeM U, Toraa HanpsbkeHne perynupytot go U, u
noaaepK1BaroT Tak B Te4eHne 15 M1H, a TOK NpekpaLlaroT perynmpoBaTb. [10aToMy perncrpaumst ANnTenbHoro
TOKa y>xe bonbLue He TpebyeTcs. Heobxoamm NCTOYHMK NPOMBILLNIEHHON YacTOTbl C HAarpy304HOM CNOCOBHOCTLIO
MO TOKY KOPOTKOTrO 3aMblKaH1s, KOTOPbI Bbl HE OrpaHnyYnBarn TOK 40 TeX Nop, rnoka He cpaboTaeT kakon-nmbo
pasbeauHUTENb.

Haunbonbluee 3HayeHne Toka He JOSMKHO NPEBbILLATh MakCMMaIibHO YCTAHOBIIEHHOMO 3HAYEHMS TOKa KOPOT-
KOro 3aMblKaHUsl, yCTaHOBITEHHOIO M3roTOBUTENEM, KOTOPOE CNOCOOEH BblaepKaTb pasdbeauUHUTENb.

b) MNpoueaypa ncnbitanmsa ona Y3UI, cogepkallero KOMMyTUPYIOLLIME STIEMEHTbI, BKITFOYEHHbIE Nocneno-
BaTemNbHO C APYIMMW ArieMeHTaMu

K Y3WI nogatot nutaHne U, OT CUIOBOrO MCTOYHMKA C HAarpy304HON CMOCOBHOCTBIO MO TOKY KOPOTKOro
3aMblKaHWUs1, KOTOPbIV He orpaHn4YMBarn Obl TOK 40 TEX NMOP, Noka He cpaboTaeT OAWH U3 pasbeanHuTeneit. Hanbonb-
LLlee 3Ha4YeHWe ToKa He O0MKHO NpeBbILLAaTh MakCUMarnbsHO YCTaHOBIIEHHOrO 3Ha4YeHMs TOKa KOPOTKOro 3aMblka-
HWS, YCTAHOBMNEHHOTO M3roTOBUTENEM, KOTOPOE CMOCODEH BblAepXaTb pasbeanHUTENb.

Ecnu npoTekaeT He3HAUNTENbHBIN TOK, MPUMEHSAOT NpOoLeaypY UCNbITaHWS NO NEPEYNUCTIEHNIO a).

MpwumeyaHwune—Illog He3HauMTeNbHLIM TOKOM nogpasymeBatoT, 4To Y3UI He BOLWNO B COCTOsIHUE NPOBOAM-
MOCTH (T. €. OCTaeTcsl B COCTOSIHUM TEMNJIOBOW CTabunbHOCTH).
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Kputepun cooTBETCTBUSA

Ecnu pasbeguHutens cpaboTan, ormkHa ObiTb o4eBuaHa 3hPEKTMBHOCTb M HEOBPATMMOCTb OTKITHOYEHUS
ycTponcTea. Ytobbl 3TO NpoBepUTh, HEOOXOAMMO B TedeHre 1 MMH NodaTh HanpshXXeHe NPOMBILLIIEHHON YacToTh,
paBHoe U,, npoTeKkatoLmii TOK He ormkeH npesbiwatb 0,5 MA (dencTByioLLee 3HaYeHne).

Y3WI BHYTpeHHel yCTaHOBKM

MpeBbiWeHne TeMnepaTypbl NoBepxHOCTM Y3UIT BO Bpems ncnbITaHUs AOIMKHO 6biTb MeHee 120 K meHee
80 K cnycts1 5 MmH nocrne cpabaTbiBaHWst pa3bequHUTENS.

Bo Bpemsi ucnbitaHus He 4OMMKHO ObIThb BbIBpOCa ropsumx Yactuu n3 vyacten Y3Ur.

Y3UI Hapy>KHOW yCTaHOBKM

He gomkHo ObITb MPU3HAKOB rOPEeHMsT UK BbIOpOCca ropaymnx Yactuu n3 yacten Y3UI.

OoctynHbie Y3UT

Mocne ucnbitTanms Y3WUI co cteneHbto 3awmThl IP2X 1 Bbille He OOMKHbI UMETb YacTeln, HaxoasLLIMXCS Nog,
HanpsPKeHNEeM, KOTOPbIX MOXXHO KOCHYTbCH CTaHAAPTHBIM UCTbITATENbHBIM LLYNOM, MPUKIaabIBAaeMbIM C yCUNMEM
5H (cm. FOCT 14254), kpome TeX, KOTOPbIE YXXe JOCTYMHbI 40 UcnbiTaHus, koraa Y3UI yctaHoBNeEHO, Kak ans
HOpMarbHOW AKCMyaTauum.

7.7.3 UcnbiTaHMe Ha CNOCOOHOCTb BbiAepPXKNBaTb TOK KOPOTKOro 3aMbIKaHUA

[aHHoe ncnbitaHve He npoBoaAT Ha Y3WUI, KOTopble MPUMEHSIOT:

- UCKITKOYMTENBHO AJ19 HAPY>XHOWN YCTAaHOBKM M KOTOPbIE SBMASKOTCSA HEAOCTYMHbLIMU UK

- Tonbko Ans npucoegnHernsi k N-PE B cuctemax TN m (unm) TT.

Mpoueaypbl McnbiTaHUA

XapaKTepuctuka MCTOYHUKA TOKa MPOMBILLIIEHHOM YaCcTOThbI

O>x1aaeMbIvi TOK KOPOTKOIO 3aMblKaHUS YCTaHABNMBAET M3rOTOBUTESb, M B COOTBETCTBMM C KOIDULIMEHTOM
MOLLIHOCTU cornacHo Tabnuue 11 ero perynupytoT Ha BeiBogax Y 3UM. VicnbiTatensHoe HanpsixeHve ycTaHaBnmea-
etcano U..

Y3WI v ero pasbegnHNTENn OOMKHbI ObiTb pa3melleHbl B Ky60o00pa3HOM AepPEBAHHOM SILLMKE, Ha pac-
ctosiHum (500 + 50) MM OT ero Hapy>HbIX CTEHOK. BHYTPEHHI00 MOBEPXHOCTb SILLMKA NOKPbIBAIOT NanMpOCHON
Oymaron nnu mapnen. OgHy 13 CTEHOK siLLMKa (KpOMe AHa) OCTaBMSOT OTKPLITON, A1 TOro, YTOObl MOXXHO ObINIo
NOACOeAVHATL NoABOAsILLIME Kabeny CornacHo MHCTPYKLUM U3rOTOBUTENS.

MpnmevyaHns

1 ManupocHas Gymara fomkHa OblTb TOHKOW, MSITKOW, JOCTaTOYHO MPOYHOM, UCNonb3yeMon Ans obepTbiBaHUS
XPYMNK1UX NpeamMeToB, NNOTHOCTbIO 12—25 /M2,

2 Mapns forkHa 6bITb NNOTHOCTBIO NpuBnManTensHo 29—30 /M2 ¢ nepenneteHrem 13X 11 Hutell B 1 cm2.

Wcnbityembin obpasey, crieqyeT ycTaHaBnMBaTb COMMacHO MMCbMEHHbIM yKka3aHnsim narotosutensi. K Hemy
NOACOEAMHSIOT MPOBOAHUKM C MaKCMMaribHbIM MONepPeYHbIM cedeHnem no 7.3.1, npuyem kabenu nponyckarT
BHYTPb SLLMKA HA MakCcuManbHyto AnvHy 0,5 M KaxKabin.

MogrotoBka 06pa3uoB

Ina Y3UIT ¢ HenUHENHbIMY S1eMeHTaM1, CoOeaNMHEHHBIMW NapannensHo, CneayeT NoAroToBUTh, Kak onunca-
HO BbILLIE, OTAEMbHbIE KOMMNIEKTbl — MO Tpr obpasLa Anst Kaxgoro TokoBoro nyTu Y3UI, KoTopbIi COOEPXKNUT OOWH
unu 60oMbLUe HEMVHEVHbBIX ANTIEMEHTOB, YKka3aHHbIX B 3.4 1 3.5.

AnemeHTbl Y3UI, orpaHmnunBatoime n KoMMyTupytowme HanpsbkeHne (cm. 3.4 n 3.5), cnegyeT 3amMeHnTb
NOAXOAALLMMY MEAHBIMW NEePEMbIYKaMU, FapaHTUPYHOLLMMU HEM3MEHHOCTb BHYTPEHHUX COEOUHEHUIA, X None-
PEYHOro CeYEHUS, OKPYXatLLMX MaTepuanos (HanpumMep, CMOr) U YNakoBKW.

O6pasubl cornacHo BbileyKa3aHHbIM TpeboBaHMSAM NPeaCcTaBnseT U3roTOBUTENMb.

Mpouenypbl UCMbITaHUI

[aHHoe ncnbiTaHne NPoBOASAT MO ABYM pa3HbIM NpoLueaypaM no nepeyncneHmsm a) n b) Ha oTAenbHbIX
KOMMnekTax 0bpasuoB, NOArOTOBEHHbIX AN KaX40w npoueaypsbl.

a) McnbiTaHre cnocobHOCTY BblgEPKUBATL 3asiBIIEHHbIN TOK KOPOTKOrO 3aMblKaHNS

O6pasey N0ACOEANHAOT K UICTOYHMKY MPOMbILLIIEHHON YacToThl PN HanpskeHun U, ¢ oXknaaembiM TOKOM
KOPOTKOrO 3aMblKaHUS COrfTacHO 3asABIEHHOW HArpy304HOW CMOCOBHOCTU MO TOKY KOPOTKOIO 3aMblKaHWs 1 KO3-
PULMEHTOM MOLLHOCTM B COOTBETCTBUM C Tabnmuen 11.

VcnbiTaHre npoBOadAT ABYKPATHO: C TOKOM KOPOTKOMO 3aMbIKaHWS!, MHULMMPOBaHHBIM B ToYkax 45 1 90 anekT-
PUYECKMX rPadyCcoB Nocre nepeceyeHnst Hyrns BONTHOW HanpshKeHUs.

Ecnu 3ameHsiembIn nnv B3BOAUMbINA BHYTPEHHWUI UIN BHELLHWI pa3beavHUTENb cpabaTbiBaeT, TO COOTBET-
CTBYIOLLUMI pasbeauHUTENb CReayeT 3aMeHsTb Uy B3BOAMTb Kaxkabin pa3. Ecnv pasbeamHuTens He MOXET ObITb
3aMeHEH Vv B3BEAEH, MCMbITaHMe NpeKpaLLatoT.

30

OnekTpoTexHuyeckas 6ubnuorteka Elec.ru



OnekTpoTexHu4yeckasn 6ubnuoTteka Elec.ru

FOCT P 51992—2011

b) NcnbiTaHne npy HU3KOM TOKE KOPOTKOrO 3aMbIKaHWUS

OT NCTOYHMKA NPOMBILLIIEHHOW YaCTOThl MpY HanpsbkeHun U, B TedeHne (5 +0,5) c nogaloT oxunaaembin TOK
KOPOTKOTO 3aMblKaHWsl, PaBHbIN 5-KpaTHOMY HOMMHANBHOMY TOKY MakCumarbHOV CBEPXTOKOBOW 3aLLUThI (€Crn
yKa3aH U3rotoBuTenem) npy KoadhuumeHTe MOLLIHOCTM cornacHo Tabnuue 11. Ecnv BHeLHNAS 3aLumTa OT CBEPXTO-
Ka He nNpegycMoTpeHa U3rotoBuTeneMm, Toraa nogaroT ToK, paBHbii 300 A. icnbiTaHne NpoBOAST OAHOKPATHO C
TOKOM KOPOTKOFO 3aMblKaHWUs1, UHULMMPOBaHHBLIM B TOYKE 45 aneKTpnyeckux rpagyCcoB nocre nepeceyeHnst Hyns
BOJTHOW HanpshKeHus.

Kputepum cootBeTCTBUS

B xone OByX BbllLeyKka3aHHbIX UCTbITaHWI NanupocHas Bymara unm maprsi He 4ormkHa 3aropeTbes.

Kpome T0ro, Bo BpeMsi UCMbITaHNSA Ha CMOCOOHOCTb BblAEPXKMBATb TOK KOPOTKOrO 3aMblKaHUS OH JOSHKEH
OTKIOYaTLCS OOHVUM U3 pasbeanHUTenel (BHyTPEHHNM U BHELLHMM) MO YKa3aHW0 3roTOBUTENS.

BHyTpeHHWe 1 (unn) cneumanbHble pasbeanHUTENn, COOTBETCTBYHOLLME APYTMM CTaHaapTaM.

Mpwn nx cpabaTbiBaHNM JOSMKHA ObITb 04eBMAHA 3PHEKTUBHOCTL M HEOOPATUMOCTL OTKIMoYeHnsa Y3UI. [Ins
NPOBEPKU 3TOrO creayeT B TedeHne 1 MUH NPUNoXuTb HanpsiXKeHne NPOMbILLIIEHHON YacToTbl, paBHoe U, K 0T-
KIOYEHHbBIM pasbeanHuTensam. MNpoTekatoLLmii TOK He A0MmKeH npebiwaTh 0,5 MA (gencTBytollee 3HadeHme).

HoctynHbie Y3UI

Mocne ucnbitanusa Y3UI co cteneHbto 3awmTtbl IP2X 1 BbilLe He A0MKHBI UMETb YacTen, HaxoaALWMXCSA Noa,
HanpsPKeHNEM, KOTOPbIX MOXXHO KOCHYTbCH CTaHAAPTHBIM UCTIbITATENbHBIM LLYNOM, MPUKIaabIBAaeMbIM C yCUIMEM
5H (cM. FOCT 14254), kpome TeX, KOTopble yKe Obinm JOCTYMHbI 40 UCNbITaHus, korga Y3UIT ycTaHOBNEHO, kak
NpW HopManbHOW SKCMyaTaLui.

7.7.3.1 JononHutensHoe ncnbitanve ansa Y3UIT ¢ conpoBoXaaloLWL MM TOKOM I; HKe 3asiBIEHHON CNocob-
HOCTU BbIAEPXKMBATb TOK KOPOTKOIO 3aMbIKaHUsI

MoBTOpPSIOT UCnbITaHWe No 7.7.3, 04HaKO 3rEMEHTbI, KOMMYTUPYHOLLIME HaNpsKeHWe, He 3aMblKatoT HaKopOT-
Ko. KopoTkoe 3ambikaHne MHMummpytoT 3anyckoM Y 3UIM nMnynbCoM Toka NonoXuTeNbHOW nonspHocTy (8/20 nmbo
Opyron npuemnemon opMbl BosHbI) B Touke oT 30 0 40 anekTpuyecKmX rpagycoB Ha NOMNoXKMUTENbHOM NOMyBOST-
He nocre nepeceyeHnst Hynsi BOMHOM HANPSPKEHWUS. VIMMNYNbCHBIN TOK AOMKEH ObITb 4OCTATOYHBLIM ANt UHALUUPO-
BaHWs CONPOBOXAAIOLLErO TOKa, HO He cBbiwwe /..

[ns obecneyeHnst HecpabaTbiBaHMSI BHELLHETO pasbeanHUTeNs Bcneactame 3anycka Y3UI nmnynscom
BCE BHELLHME pasbeaVHUTENN COeaMHSIIOT NOCNEA0BaTENBHO C UICTOYHMKOM HaNpPsiKEHUsI MPOMbILLIIEHHOW YacTo-
Thbl, K&K MOKa3aHo Ha pUCyHKe 6a.

Z, — noriHoe ConpoTUBMeHWe AN PerynupoBaHus oxuaaemo- ,Z_1| Iil
ro ToKa KOpOTKOro 3amblkaHus cornacHo Tabnuue 11; D, — BHeLu- T 1 |
Hun pasbeanHutens Y3UI; SCG — reHepatop MmnynbcoB Toka
C pasBsA3blBalOLWMM OUNETPOM C
PucyHok 6a — Llenb ang venbitanusa Y3UIT ¢ conpo- >

BOXIAKLWMM TOKOM [; HUXE 3asiBIIEHHON CMOCOBGHOCTM
BblAEPXMBATb TOK KOPOTKOrO 3aMblKaHUs

7.7.4 UcnbiTaHne Ha noBpexaaroLee BIMH B cucteme BbICOKOro (cpeaHero) HanpsXxeHus

Mpu ncnbITaHMM CNOMNb3YHOT HOBbIE 0Opas3Libl, OCHALLEHHbIE, KaK Anst HOpMarbHOW SKCnyaTaumm, cornac-
HO YKa3aHWSAM U3roTOBUTESS U BKNIOYEHHbIE B UCMbITATENBHYIO LieMb COrnmacHoO pUCyHKY 13 nnu aHanornyHomy
PUCYHKY.

Y3WI nomewatoT B Ky600OpasHbIn epeBsHHbIN ALK, KaK yKasdaHo B 7.7.3. BHyTpeHo NoBEpPXHOCTb
ALLIMKa NOKPbIBAKOT NanupocHomn 6ymaron unm mapnen. OgHy 13 CTEHOK siLyKa (KpOMe OHa) OCTaBMAT OTKPbITOW,
ANsi TOro, YToBbl MOXHO BbINO MOACOEAMHSATE NOABOASLLME Kabenu CornacHo MHCTPYKLMU N3roTOBUTENS.

MpumevaHnsga

1 ManupocHas Gymara JomkHa OblTb TOHKOW, MSITKOW, JOCTAaTOYHO MPOYHOM, MCNOSb3yeMon Ansi ob6epTbiBaHUS
XPYNKUX NPEeAMETOB, NNOTHOCTbI0 12—25 /M2,

2 Mapns gomkHa 6biTb NNOTHOCTbIO NpMbnManTensHo 29—30 /M2 ¢ nepenneternem 13 X 11 Huteii B 1 M2,

7.7.4.1 MNMpouenypa ncnbiTaHus

HanpspkeHne Us ¢ gonyckoMm MUHyC 5 % nogatoT K ucnbltatensHoMy obpasuy B Todke 90 anekTpuyeckmx
rpagycos asbl L1 3ambikaHnem Boikntovatens S1. Cnycts (200 + 10) mc Beikntoyatens S2 3aMKHeTCst aBTOMa-
Tndeckn. OH coeanHuT PE-BbiBOA Y3UI ¢ HenTpanbio (4epes ToKoorpaHuyinBaoLmmn pesauctop R2) , 3aMkHyB
HaKOPOTKO BTOPUYHYHO 06MOTKY TpaHcchopmatopa BIMH (72). B pesynbraTe cpaboTtaeT npegoxpanuTens F2, 3awm-
LuaroLLmin TpaHcgopmatop BIMTH.
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200 mc

S1 — rnaBHbIV BbIkNOYaTenb; S2 — TavMep, 3amblkatowwmincsa vyepes 200 Mc nocne rnaBHOro BbikMyaTens; F1 — MakcumarnbHas
CBEpXTOKOBas 3alluTa, 3asiBlieHHasi u3rotoBuTenem; F2 — nnaBkuii NpefoxpaHnTens Ans 3alwmTbl TpaHcdopmatopa BIMH (gomkeH
Bbiaepxate 300 A B TedeHne 200 mc); T1 — TpaHcopMaTop UCTOYHUKA MUTAHWS C HampshkeHeM Ha BTopudHon obmoTke U,
T2 — TpaHcopmatop BIMH ¢ HanpshkeHnem Ha nepsuyHon obmoTke U, Ha BTopudHOoN — 1200 B; R1 — TOKOOrpaHuimsaoLwuii
pesncTop Al PerynimpoBaHns TOKa KOPOTKOrO 3amblkaHUs Ha UCTOYHMKE nuTaHua npu U, R2 — TOKOOrpaHu4mBarowui pesmcTop
AN perynmpoBaHns Toka KOPOTKOro 3ambikanus B Lenu BMH go 300 A (npubnuasutensHo 4 Owm); Y3UI — ucnbiTyemoe yCTPOMCTBO

PucyHok 13 — lMpumep uenu ans ucneitadusa Y3WI B ycnosusx nospexgatoiiero BIMH B cucteme Bbicokoro (cpeaHero)
HanpsKeHUs 1 COOTBETCTBYIOLLAs AMarpaMma BO BpeMEeHW OXuAaeMblX HanpshkeHun Ha BbiBogax Y3UI
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OT UCTOYHMKA MPOMBILLNIEHHOW YaCTOThl NPK HanpspkeHun U, NoAatoT OXXunaaembln TOK KOPOTKOrO 3amblka-
HWS, paBHbIV 5-KpaTHOMY HOMMHANBHOMY TOKY MakCYMaribHOV CBEPXTOKOBOW 3aLLMThI (ECNX yKa3aH N3rotoBuTe-
nem) nnm 300 A, ecnu He ykasaH. [lonyck Ha Benu4uuHy Toka coctasnseT nioc 10 %.

Oxmnagaembivi TOK KOPOTKOTO 3aMblKaHuWs, nogaBaembiin oT TpaHcdopmatopa BINH, perynupytoT (nocpeactsom
R2) no 300 A ¢ gonyckom nntoc 10 %.

HanpsixeHve U, nogaroT K ucnbltatensHoMy o6pasuy (3a nckrtoveHvem Y 3N, BKNIOYEHHbIX MexXay HenT-
panbto 1 3emrieit) B TedeHne 15 muH 6e3 nepepbiBa 40 TEX MOP, NOKa He Pa3oMKHeTCS Bblkntovatenb S1.

[JonyckatoTcs apyrue ucnblitatenbHble CXeMbI NMPU YCIOBUK, YTO OHW FapaHTUPYHOT Takyto ke Harpy3ky Ha Y3

7.7.4.2 Kputepumn coOTBETCTBUSA

B xope BbllweyKaszaHHbIX UCNbITAHU NanupocHasi Oymara nnm mapns He AormkHa 3aropeTbCsl.

Mocne ucnbitanusa Y3WUI co ctenenbto 3awwmTtbl IP2X 1 Bbille He A0MKHbI UMEeTb YacTen, HaxoasALLMXCS noj,
HanpsPKeHNEeM, KOTOPbIX MOXXHO KOCHYTbCH CTaHAAPTHBIM UCTbITATENbHBIM LLYMOM, MPUKIaabIBAaEMbIM C yCUNMEM
5H (cm. FTOCT 14254), kpome Tex, KOTOpbIe yXe Oblnn AOCTYMNHbI 40 cnbiTaHus, korga Y3WI ycTtaHoBREHO, Kak
NP1 HOPManbHOW 3KCyaTaLuu.

a) Pexxum noepexaeHnst BINH

Ecnu nsrotoBuTtens 3agaeT pexxum nospexgatorero BIMH, To Heo6xoanmo NpuMeHsATL CrieayroLLme Aonor-
HUTENbHbIE KPUTEPUN COOTBETCTBUS.

Mpu cpabaTbiBaHUN pa3beanHUTENS [OSMKHA ObiTh o4eBUaHA 3 EKTUBHOCTE U HEOOPATMMOCTL OTKITHOYE-
Hua Y3UIT. Ina npoBepku aToro cnegyet B TedeHre 1 MUH NpUnoXnTb HanpsXXeHne NpoMbILLNIEHHOW YacTOoThl,
paBHoe U, K OTKINIOYEHHOMY pasbeanHuTernto. NpoTekatoLwLmin ToK He JormkeH npesbiwats 0,5 MA (gencTBytoLlee
3HaveHue).

b) Pexxum yctonnunsoctu k BINH

Ecnuv nsrotoButenes 3agaeT pexum yctonuneoctu k BINH, To Heo6xoanmo npuMeHaTh cneayoLume 4onors-
HUTENbHbIE KPUTEPUN COOTBETCTBUS:

MpunMedyaHune— 3710 kacaetca TpeboBaHui k Y3UI, BkntoveHHbIM B Lenb mexay N u PE, B Touke 4a Ha
pucyHke B.2 TOCT P 50571.26.

- Y3UI gonmkHO CoXpaHATb TennoByk cTabunbHOCTb BO BpeMsi noAayv HanpshkeHus U, (nocne nopa-
un Ug). Y3WUI cumTaroT TepmocTabunbHbIM, €Crn NPpOTEKaoLLMI Yepes Hero TOK v paccenBaemasi SHeprs He
npoAormkaeT Bo3pacTaTb B TeyeHue Bcero BpeMeHn nogadn Ug;

- 3aTeM vcnblTaTenbHbIn obpasew npucoeanHsoT K U,. icnbiTaTenbHbI TpaHcopmaTop AOMKEH UMETb
Harpy3o4Hyr cnocobHOCTb MO TOKY KOPOTKOIo 3aMblkaHns He MeHee 200 MA.

Tok, NpoTeKaroLLmMIn Yepes ncnbiTyembln obpasel, n3amepsitoT. NMKoBoe 3HaveHue ero akTVBHOW COCTaBso-
LLer He JOIMKHO npeBbiwaTh 1 MA, nnm cobecTBeHHasn NoTpebnsiemasi MOLWHOCTb He JOMKHa YBENMUnTbLCS 6onee
yem Ha 20 % Mo cpaBHEHUIO C U3MEPEHHON No 7.7.5;

- nocre TOro Kak UcnbiTyembln obpasel, oxnaguTtcs nprbnuanTenbHO 40 TeMNepaTypbl OKPY>KatoLEero Bo3-
ayxa, ucnbelTaHnem no 7.5 onpefensioT M3MepeHHoe NpeaenbHOe HanpsKeHne Arisi NPOBEPKN, COXPaHUICS Nn
YPOBEHb HaMNpPsXKEHWUs 3aLLUUTbI, YKa3aHHbIA nsrotoutenem. MicnoitaHue no 7.5.2 nposogdat Tonbko npu 1, a
ucnblTaHns no 7.5.4 n 7.5.5 Tonbko npu U,.. BcnomorarteneHble Lenu, Hanpumep MHANKaTOpbl COCTOSHUS, [OIK-
Hbl ObITb B pabo4eM COCTOSTHUN.

CornacHo HacTosiLeMy NyHKTY «ObiTb B pabo4yeM COCTOSIHUM» O3HA4YaeT, YTO pasbeanHUTENb HE UMeEeT
B/AMMbIX NMOBPEXAEHUN 1 OCTaeTcs paboTocnocobHbIM. PaboTocnocobHOCTL NpoBepsieTcs MO0 BPYyYHYHO (ecnm
BO3MOXHO), TGO NPOCTENLLEN SMEKTPUYECKON Onepaument, CoracoBaHHOM MEXAy U3roTOBUTENEM U UCTIbITATESNb-
HbIM LIEHTPOM;

- BU3yarnbHbIA OCMOTP UCMbITYyeMOro obpasiua He OOMmMKEH BbISBUTbL CBMAETENBCTB Kakoro-nmbo noBpex-
OeHus.

7.7.5 UcnbiTaHne Ha COGCTBEHHYIO NOTPE6I eMyo MOLLHOCTb U TOK YyTe4Ku

Y3UI noacoegmHsIIoT K UICTOYHMKY HaMPShKEHUSI NPY €ro MakCMMaribHOM OJIMTENbHOM pabodeM Hanpsike-
HUK U, cornacHo MHCTPYKUMSIM U3rOTOBUTENS. VI3MEPSIOT KaxKyLLyHOCA MOLLHOCTb, noTpebnsemyto Y3UM. N3me-
PSIOT TOK YTEYKN, NpoTeKkatowmm Yepes PE-BbIBOA.

MpunmevyaHuns

1 Ecnu narotoButenem gonyckaerca 6onee ogHow cxembl nogkntoveHnss Y3UM, Torga ucneitaHue nNpoBOAAT ANns
KaXOJon CXeMbl.

2 ViamepstoT dhakTnyeckoe AencTByoLee 3HaYeHe Toka.
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7.7.6 MNpoBepka xapakTtepucTtuku BIH, BbIaBaHHOro noBpexaeHMeM B HU3KOBONLTHOW cUCTeEMe

7.7.6.1 MeToabl UcnbiTaHMs

CnepyeT ncnonb3oBaTh HOBbIE 0Opas3Lbl, OCHALLIEHHbIE, KaK MPY HOPMarnbHOW 3KCMyaTaLum, COrnacHo yka-
3aHUSIM U3rOTOBUTENTS.

Mpumep ncnbiTaTeNbHONM Lienu 1 gvarpamm nNpu NnpoBepke xapakrepucTtukn BINH npvBeaeHsbl Ha pucyHke 7.

Sw1 Sw2
Z1 Z2

) yaun ()

A
| |
| |
3aMKHyTbI | Swi |
| |
PasomkHyTbI : ————— l
| I ————
3aMKHy T | |
I I Sw2
Pa3oMkHyTbI t t o

t,=0
t; = 55 % c} Ut cornacHo Tabnuue B.1 (npunoxerue B)

ty <ty < (t, + 100 mc)

455 % }ch (Munyc 5 %)
Y =

PucyHok 7 — lMpumep ucnbiTaTensHOW Lenu u guarpaMmma xapakrepuctukvi BINH, Bbi3aBaHHblE NMOBpeXAeHUeM
B HU3KOBOJMLTHOW YacTu CUCTEMBI

Y3UI nomeLLatoT B NpSIMOYTrOfbHbIA AEPEBSAHHbIV SALLKK COrNacHo 7.7.3. BHyTpeHHI0 NOBEPXHOCTb ALLU-
Ka MOKpbIBAKOT NanMpocHon dymaron nnm mapnen. OgHy U3 CTEHOK siLLMKa (KpOMe JHa) OCTaBIAOT OTKPbLITON, AN
TOro Yto6bl MOXXHO ObINIO MOACOEANHSITL NOABOASALLME Kabernn CornacHo MHCTPYKLUN M3rOTOBUTENS.

MpnmevyaHns

1 ManupocHas Gymara gomkHa OblTb TOHKOW, MSITKOW, JOCTaTOYHO MPOYHOM, UCNoNb3yeMon Ans obepTbiBaHUS
XPYMNK1UX NpeamMeToB, NNOTHOCTbIO 12—25 /M2,

2 Mapns formkHa 6biTb MAOTHOCTLIO NpMBManTensHO 29—30 /M2 ¢ nepenneteHmeM 13x 11 HuTeln B 1 cM2.

VcnbiTyemblit obpasel AomkeH BbiTb NOACOEANHEH Ha nepuogd tr = 5'°% ¢ Kk MCTOUHUKY HanpshkeHns
NPOMBbILLIIEHHOW YacToTkl Ut (Bonyck MyuHyc 5 %), Kak ykasaHo B Tabnuue B.1 (npunoxeHne B), nmbo K CToOUHMKY
©onee Bbicokoro BIMH, koTopoe 3agaHo n3rotoBUTeNeM B COOTBETCTBUM C 6.6.1. VICTOYHUK HanpshKeHUst LOIKEH
ObITb NGO C AOCTATOUHO BbICOKON TOKOBOW CMIOCOBHOCTLIO (A5 rapaHTuK, YTo HanpsbkeHne Ha BbiBogax Y3UIM He
ynageT Huke 5 % Ur B xode ncnbiTaHus), mMbo no 3Ha4YeHUI0 paBHbIM YKa3aHHOMY BblOEPKMBAEMOMY TOKY
KOpoTKOro 3amblkaHust Y3UI (BbIGpatoT MeHbLLEE 3HaYeHNE).

Cpasy xe nocne nogauvn Ur Ha obpaseu nogatoT B TedeHne 15 MuH HanpspkeHue, paBHoe U, C AONYCKOM
MUHYC 5 %, C TOI K& TOKOBOWN XapaKTEPUCTUKON NCTOYHMKA. BpeMeHHbIN nHTepBan Mexay oTAenbHbIMU UCMbITa-
TenbHbIMW NepnogamMm SOIMKEH ObITb Kak MOXXHO MeHbLLUE, B ftobom criyyae He 6onee 100 mc.
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7.7.6.2 Kputepum cOOTBETCTBUA

ManupocHasi bymara nnv mapnsi He [OIMKHa BOCMIAaMEHATLCS B XO4E UCTIbITAHUS.

Kopnyc ycTporictea co cteneHbto 3awmTbl IP20 v Bbile He A0MmKeH ObITb NOBPEXAEH A0 TAKOro COCTOSIHUS,
YTOObI YACTU, HAXOAALLMECS NOA HANPSPKEHWEM, CTanm JOCTYMHbI AN KACaHWs CTaHA4APTHBIM UCMbITaTeNbHbIM
LLLYNOM.

a) Pexxum nospexgeHns BINH

Ecnuv nsrotosutens 3agaet pexunm nospexaeHnsi BINMH, Heo6xoanmo BbINOMHATL CeayoLme ONONHN-
TenbHbIE YCIOBUSI.

Ecnu pasbeguHmTens cpabatbiBaeT, AOMmKHa ObITb O4eBMAHA 3PDEKTUBHOCTL M HEOBPATUMOCTb OTKITHOYE-
HUS ycTponcTaa. [1ns npoBepKM 3TOro crneayeT B TedeHne 1 MMH nogaTth HanpsXKeHne NpOMbILLFIEHHOM YacTOThI,
paBHoe U,. [poTekatoLLmi ToK He JormkeH npesbiwath 0,5 MA (BencTBytoLee 3HavyeHne).

b) Pexxum yctornunsoct k BINH

Ecnu nsrotoeutenb 3agaeT pexxunm ycTonumBocTy k BIMH, omkHbI ObITb BbIMONTHEHbI CrieaytoLLmMe OOMNOTHN-
TernbHbIE YCNOBUS:

- YBWI gomkHO CoXpaHaTb TEnnoByk cTabunbHOCTb B nepuog nogayn U, (nocne nogaum Us). Y3
cuYnTaroT TepMOCTabubHbIM, ECIN TOK, MPOTEKAILLIMI Yepe3 HEro, Uy pacCenBaHNe 3HEPTM He BO3pacTaeT B
TeyeHve Bcero BpemMeHu nogayn Hanpspkerms Ug;

- 3aTeM MCnbITyeMbIn 0bpaseL, npucoeanHsoT K U,. MicnbitatenbHbln TpaHcopMaTop AOIMKEH MMETb Harpy-
304HY0 CMOCOBHOCTL MO TOKY KOPOTKOro 3amMblkaHust He MeHee 200 MA.

Tok, npoTeKkatoLLmMin Yepes ncnbiTyembln obpaseu, namepsioT. [MkoBoe 3HaveHne ero akTMBHOWM COCTaBrsto-
LLer He JOIMKHO npeBbiwaTh 1 MA, nnm cobecTBeHHasn NoTpebnsemasi MOLHOCTb He AOMKHa yBENMUnTbLCSA 6onee
yem Ha 20 % Mo cpaBHEHUIO C U3MEPEHHON No 7.7.5;

- MoCne TOro Kak UcnbITyeMbln obpasel;, oxnagntcs npnubnmanTensHO 40 TemnepaTypbl OKpyKatoLero Bos-
ayxa, ucnblTaHmem no 7.5 onpegensoT M3amMepeHHoe npedenbHOe HanpsKeHve A51s NPOBEPKU, COXPaHUNCs nm
YPOBEHb HaMPSPKEHNS 3aLLUThI, yKa3aHHbIN n3rotoButenem. McneiraHne no 7.5.2 npoBogdaT Tornbko npv 1, a ncnbil-
TaHna no 7.5.4 n 7.5.5 — tonsko npu U,.. BcnomorartensHble uenu, HanpuMmep MHAMKaTOPbl COCTOAHUSA, JOIIKHbI
ObITb B paboveM COCTOSHUM.

CornacHo HacTosLweMy NyHKTY «ObITb B paboyem COCTOSIHUM» O3HAYaEeT, YTO pasbeauHNTENb HE UMEeET
B/AMMbIX NMOBPEXAEHUN 1 OCTaeTcs paboTocnocobHbIM. PaboTocnocobHOCTL NpoBepsieTcst IGO0 BPy4YHYtO (ecnm
BO3MOXHO), TGO NpOCTENLLEN SMEKTPUYECKON Onepaumen, CoracoBaHHOM MEXAY M3roTOBUTENEM U UCTIbITATESb-
HbIM LLEEHTPOM;

- BU3yaribHbI OCMOTP UCMbITyeMOro obpasua He AOMKEH BbISIBUTb CBUAETENbCTB Kakoro-nmbo noepexae-
HUS.

7.8 UcnbiTaHue AByXx- 1 ogHOBBOAHbIX Y3WUI ¢ pa3genbHbIMU BBOAHLIMU U BbIBOAHBIMUY BbIBOAAMU

Ona Y3UI, npumeHsieMbix Ha NOCTOSIHHOM TOKE, AHHOE MUCMbITaHNE B CTaAMN PACCMOTPEHMS.

7.8.1 UcnbiTaHMe Ha PerynmpoBKYy HanpsiKeHUs

Hanpspkenune U, nogatoT Yepes BBOAHOW 3aXKMNM, N OHO AOMKHO BbITb MOCTOSAHHBIM C AOMYCKOM MUHYC S %.
VcnbiTaHne cnegyeT npoBOAUTL C HOMUHANbHbLIM TOKOM NPY aKTUBHOW Harpy3ke. BxogHoe 1 BbIXO4HOE Hanpshke-
HWSI U3MEPSIIOT OAHOBPEMEHHO C NMOAKITIOYEHHON Harpy3kon. OnpenensitoT perynmpoBKy HanpsbkeHnus AU B npo-
LleHTax no dhopmyne

AU % = [(Ugxon — Ugbix Ugxon ] 100.

[aHHOe 3Ha4YeHne [OMKHO BbITb 3apPErMCTPUPOBAHO 1 COOTBETCTBOBATDL 3asiBNIEHHOMY N3rOTOBUTENEM.

7.8.2 HomuHanbHbIN TOK Harpy3ku I,

K Y3WI nogatoT nuTaHue, kak B 7.8.1, npyn TemnepaType OKpy)XaloLlero Bo3gyxa C NoMoLLbo kabens
MUHMManbHOIo cevyeHusi, ykasaHHoro B 7.3.1. Tok Harpysku cnegyet ycTaHaBnmBaTb N0 HOMUHANbHOMY TOKY
Harpysku, ykasaHHomy narotosutenem. MNpuHygutenbHoe oxnaxaeHune Y 3UIM HegonycTumo.

Y3WUIT cuntatoT BblgepKaBLUUM UCMbITAaHNE, eCNX ero 000ioYKa 4OCTUINa TENIOBOM CTabUNbHOCTU 1 TeMMNe-
paTypa 4YacTen, AOCTYMNHbIX NPY HOPMaribHOW SKChnyaTaumm, He 6onee yeM Ha 40 K npeBbilaeT TemnepaTtypy
OKpY>KaloLLEero Bo3ayxa nometlleHust (cm. 2.1).

7.8.3 UcnbiTaHMe Ha CNOCOOHOCTbL BblAEPXKMUBATb KOPOTKOE 3aMblKaHUE CO CTOPOHbI Harpysku
npuv Hanuuun pasveauHutenen Y3UM (Mx Hanu4ue onpenensieT U3roToBUTENb)

MoBTOPSIIOT MCMbITaHWeE NOo 7.7.3, HO 6e3 3aMKHYTbIX HAKOPOTKO ariemeHToB. OHaKo BCe BbIBOAbI HArpy3ku
3aMbIKatOT HAKOPOTKO NPOBOAHMKOM HaMbomnbLLIEro cedeHns (M3 ykazaHHbIX B 7.3.1) n anmHon 500 mm.
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Kputepun cootBeTCTBUSA

B xoae ncnblTaHWs TOK KOPOTKOro 3aMblkaHWst crieqyeT OTKMNoYNTb B TedeHune 5 ¢. Bo Bpems ucnbitTaHns
nanmpocHas bymara unv Mapns He JOMKHa BocnnaMeHnTbes. KpoMe Toro, He A0MKHO NPOn3oTH B3pbIBa, a
TakKe He I0MKHbI UMETb MECTO Apyrue o6CToATENLCTBA, ONacHble Af1si nepcoHana 1 06opyaoBaHus.

HoctynHoe Y3WUT

Mocne ucnbitanusa Y3UI co ctenenbio 3awmthbl IP2X 1 Bbille He AOMKHbI UMETb YacTel, HaxoasaLLmxcs
nog, HaNPsPKEHNEM, KOTOPbIX MOXXHO KOCHYTbCSI CTaHAAPTHBIM UCTIbITATENbHBIM LLYNOM, NPUKNaabiBaeMbIM C yCu-
nmem 5 H (cm. FOCT 14254). Ecnv BHYTPEHHWI pa3beanHnTenb He cpabotan, Y3WI 4omkHO BeINoNHUTL TpeboBa-
HUA 7.4.1 1 7.5. ECnn BHYTPEHHUI pa3beauHuTenb cpaboTarn, AormkHa ObITe o4eBMaHa 3eKTUBHOCTL U HeoOpa-
TUMOCTb OTKITHOYEHMS.

[ns npoBepku chakTa oTKMYEHNS He0HX0ANMO NPEAnPUHSTL CReayoLLme Mepbl:

a) y6eamTbCs B TOM, YTO Ha BbIBOAHbIX 32XKMMaX HET HaMNPsKEHWS;

b) nprnoXxunTb HaNPsPKeHe NPOMbILLEHHON YacToTbl, paBHoe 2U, Mexay COOTBETCTBYHOLLIMMY BBOAHLIMMU
1 BbIBOAHbIMMW BbIBOAAMM B TeYeHWe 1 MUH, Npy 3TOM NpOoTEeKaoLWmiA TOK He AoMmkeH npesblwaTs 0,5 MA (aenctsy-
toLLiee 3HaYeHe).

VcnbiTanuio criegyeT nogsepraTh BCe BCOMOraTerbHbIe YacTu, BKIIOYEHHbIE nocnegosatensHo ¢ Y3UTT,
KaK yka3aHO N3roTOBUTENEM.

7.8.4 Cnoco6GHOCTb BblgepXuBaTb NepeHanpsikeHne co CTOPOHbI Harpy3Ku

[nsa aToro ucnbiTaHna NpuknagpiBatoT 15 umnynbco Toka 8/20 unu 15 mnynbLcoB KOMOUHNPOBAHHOW BOSI-
Hbl C HANPSHXKEHWEM Pa3oMKHYTOW Lienu U, paBHbIM 3HaYEHU0, COOTBETCTBYHOLLIEMY €r0 COCOBHOCTU BbIAEPXK-
BaTb NepeHanpsPkeHNe CO CTOPOHbI Harpy3ku, ykazaHHOM M3roToBuTeneM. VIMnynbcbl NpyKnagpiBatoT TPEMS rpyn-
namu (No NATb MMMYNbCOB B KaX40M rpynne) K BbIXOAHbIM BbIBOAaM UcnbiTyemMoro obpasua. Ha Y3UI nogatot U,
OT UCTOYHMKA HaNPsPKEHUS C HOMUHArbHBLIM TOKOM He MeHee 5 A. Kaxabivi MMMyrnbC JOMKEH BbITb CUHXPOHU3NPO-
BaH MO OTHOLLEHUIO K MPOMBbILLIIEHHON YacToTe. HaumHasa oT 0° yron CUHXpOHU3aLmMmn JOMMKEH YBENMYMBATLCA
nocteneHHo Ha (30 + 5)°.

WuTepBan mexay umnynscamm coctasnset 50—60 ¢, a mexay rpynnamv uMnynbcoB — 25—30 MUH.

VcnbiTyeMbi 06paseL, JOMMKEH HAXOAUTLCS Mo HANPSPKEHNEM B TEHEHME BCETO LMKIa cnbitaHuin. Hanps-
YKEHME Ha BbIXOAHbIX BbIBOAAX CIiedyeT perMcTpupoBaThb.

Kputepun cootBeTCTBUSA

Y3WI cumTatoT Bblaep)kaBLUMM UCMbITaHne, ecn TpeboBaHust 7.6.6 BbINOMHEHDI.

7.8.5 XapakTtepuctuka neperpysku

[aHHoe ncnblTaHue NPoBOAAT TOMNbKO ANA ABYXBBOAHBLIX Y 3WI1, HO MOryT NpoBOANTL 41151 O4HOBBOAHbIX
Y3WI1, ecnu ceveHne BHYTPEHHMX COEOUHEHNIA MEXAY BBOAHBIMU U BbIBOAHLIMU BbIBOAAMW MEHbLLE, YEM CEeYe-
HVE NPOBOAHWUKOB, YKa3aHHOE A1 4aHHOI0 UCTIbITaHUS.

[laHHOe vcnbITaHne NPOBOLAT MPU TEMMEpPATYpPe OKpyKatoLLlero Bo3gyxa Ha obpasue, 3alueHHOM OT
YpPEe3MEpPHOro BHELLIHErO HarpeBa Ui OXNaXxaeHusl.

WcnbiTateneHas uenb 1 MeTOAUKA NPOBEAEHUS AOIMKHBI ObITh, KaK ONMCaHo B 7.8.2, UCKMOYEHNEM SIBISIET-
CS NULLIBb TO, YTO Lienu, KpoMe rMaBHOM Lieniu, 1 NPeBbILLEHNE TEMMNEPATYPbl HE YYMTLIBAOT B JAHHOM UCTILITAHNUN.

VcnbiTaHre BbIMONHSAIOT 6€3 BHELLHMX YCTPONCTB 3aLMThl OT CBEPXTOKA (BHYTPEHHME YCTPOMCTBA 3aLLmMThl
OT CBEPXTOKA 3aMEHSIIOT NEPEMbIYKaMU C HE3HAYNTENbHBIM NMOMHBIM CONPOTUBIEHNEM).

Ecnu nsrotoButenem ykasaHa MakcumarbHas 3aLlmUTa oT CBEPXTOKa, B TeveHue 14 Y3UIT HarpyxatoT To-
KOM, paBHbIM k — KpaTHOMY MakCcMMaribHOW 3aLuTe OT cBepxToka. KoadhduumeHT k BeibupatoT no Tabnuue 11x B
3aBUCUMOCTW OT HaLMOHarbHbLIX HOPM 1 MPaBWI 3MNEeKTPOYCTaHOBOK.

Tabnwuuya 11x — KoacdumumeHT ToKka k, NPUMEHSAEMbIV ANS XapakTepUCTUKX Neperpyskm

KoadpdpmumeHT k Toka pacuennieHs B 3aBUCMMOCTY OT BUAA BblOpaHHOrO
CtpaHa (4acTb cseta) 3alMTHOro yCTPOMCTBa
ABTOMaTMYECKUI BblKNoYaTenb [MnaBkmn npegoxpaHuTenb
EBpona 1,45 1,6
CLLA Ha paccmoTpeHumn Ha paccmoTpeHumn
AnoHusa 1,25 1,5

MpumMeyaHue— Ecnu Tun 3aWwmUTHOroO YCTPOWCTBA U3rOTOBUTENEM He yKasaH (BblknoyaTenb Unu npego-
XpaHuTesb), UCMblTaHe NPOBOASAT C 6onee BbICOKMM KOI(PPULMEHTOM K.
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Ecnun 3HaueHre MakcumarnbHOro CBEpXToKka 3aLLmMThbl HE YKa3aHo narotosuTenem, k Y3UI nogatoT B Te4eHne
14 1,1 HOMMHaNLHOrO TOKa Harpy3ku 4o cpabaTtbiBaHUSA BHYTPEHHETO pasbeanHuTens. Ecnu pasbegnHutens He
cpabotan B Te4deHue 14, UcnbiTaHWe NPOAOSIKAIOT, yBENUYMBAs NpeablayLuee 3Ha4eHne NCMbITaTeNbHOro ToKa
Kaxkgbli yac B 1,1 4o Tex nop, noka He cpaboTaeT BHYTPEHHUI pasbeanHUTESb.

Kputepun cootBeTcTBUA

Bo BpeMs ucnbiTaHMsa NpeBbIleHne TemnepaTypbl NOBEPXHOCTEN, JOCTYMHbIX A5 MPUKOCHOBEHUS, He
JOIMKHO ObITb 6onee 60 K.

a) HecpabatbiBaHve BHyTPEHHETO pasbeanHUTENS:

- BU3yarbHbIA OCMOTP UCMbITYEMOro obpasua He AOMKEH BbISBUTb CBUAETENbCTB Kakoro-nmbo noBpex-
OeHus:;

- nocne ncnbltannsa Y3WUIT co cteneHbto 3awmTbl IP2X 1 Bbille He JomKHbI UMEeTb YacTen, HaxoaALWMUXCs
NOA HanNpsKeHNEM, KOTOPbIX MOXHO KOCHYTbCHA CTaH4APTHBLIM UCTIbITATENbHbLIM LLYMOM, NPUKIagbiBaeMbIM C yCu-
nuem 5 H (cm. FTOCT 14254), kpome Tex, KOTopble ke Oblnm AOCTYMNHbI 40 UcnbiTaHus, korga Y3UIT yctaHoBnEHO,
Kak Npv HopMarbHOWN aKCnnyaTaumu,

- 3aTeM UcnbITyeMbl 0bpaseL, nprcoeauHsIoT K U,. VicnbiTaTtenbHbIN TpaHChopMaTop OOMMKEH UMETb Harpy-
304HY0 CNOCOBHOCTL MO TOKY KOPOTKOro 3amMblkaHus He MeHee 200 MA.

Tok, npoTeKkatoLLmMin Yepes ncnbiTyembln obpasel, namepsioT. [MKoBoe 3HaveHne ero akTMBHOWM COCTaBrsAto-
LLen He JOIMKHO npeBbIwathb 1 MA, unmn cobctBeHHas noTpebnsemas MOLHOCTb He JOMMKHA yBENUYMTLCA bonee
yeMm Ha 20 % no cpaBHEHUIO C U3MEPEHHON No 7.7.5;

- mocrie TOro Kak UCnbITyeMbi obpasel, oxnagmTcsa NprbnuanTensHO 40 TeMNepaTypbl OKPY>KatoLLEero Bo3-
ayxa, ucnblTaHnem no 7.5 onpefensioT M3MepeHHoe npeaenbHOe HanpsKeHne Arisi NPOBEPKN, COXPaHUCS Nx
YPOBEHb HaNpPsXKeHWS 3aLLMTbl, yKadaHHbIN U3rotoButenem. VicneitaHue no 7.5.2 npoBogsaT Tonbko npu I, a ucnbil-
TaHns no 7.5.4 n 7.5.5 — tonbko npu U,.. BcnomoratenbHble Lenu, HanpuMmep MHAMKaTOPbl COCTOSIHWS, OOIMKHbI
ObITb B paboveM COCTOSHUM.

MpumeyaHue— CornacHo HacTosiLLEMY MYHKTY «ObiTb B paboyeM COCTOSAHMMY O3HAYaEeT, YTO pasbeaHUTENb
He MMeeT BUOUMbIX NMOBPEXAEHUN U ocTaeTcst paboTocnocobHbiM. PaboTocnocobHOCTL npoBepseTcs NMbo BpyUHYHO
(ecnn BO3MOXHO), NMMOO NPOCTENLLEN INEeKTPUYECKOW onepalmen, CormacoBaHHOW MeXay U3roToBuTeneMm U UcnbiTa-
TerNbHbIM LIEHTPOM.

b) CpabaTbiBaHme BHyTPEHHENO pa3beaVHNUTENS:

- nocne ucnbitanus Y3UI co ctenenbto 3awuThl IP2X 1 Bbillie He A0MKHbI UMETb YacTeNn, HaXoAsLLMXCA
Mo HanNpsKeHMEM, KOTOPbIX MOXHO KOCHYTbCH CTaH4AaPTHbIM UCTbITATENbHbIM LLYNOM, NPUKIagbiBaeMbIM C yCu-
nvem 5 H (cm. FTOCT 14254), kpome Tex, KoTopblie ke Bblnm 4oCTynHbI A0 UcnbiTaHus, korga Y3UIT yctaHoBneHo,
Kak Mpv HOPMarbHOW 3KCryaTauuu;

- py cpabaTbiBaHWK pa3beanHUTENS A0IMKHA ObITe 04eBMAHA 3PAEKTUBHOCTL U HEOOPATUMOCTb OTKITHOYE-
Hus Y3WI. ns npoBepkmn 3TOro criegyeT B TeYeHre 1 MUH NPUNOXUTL HanpsikeHWe NPOMbILLIIEHHOW 4YacToThl,
paBHoe U, K OTKINIOYEHHOMY pasbeanHuTento. MNpoTekatoLwmii TOKk He formkeH npesblwaTth 0,5 MA (aencTeytoLLee
3HayeHue);

- BO BpeMsi UCMbITaHWs NanupocHas bymara unu mapns He JOIpKHa BocnnameHuTbcda. Kpome Toro, He
AOIDKHO NPOM30MTY BbIOpOCa TBEPAbIX MaTEPMAaroB BO BPEMS 1 MOCIE UCNbITaHUS.

7.9 JononHuTenbHbIe UCNbITaHUA

MpoBoaAT Ans onpegeneHns kputepues 6€30nacHOCTU. B HEKOTOPbIX CTpaHax BO3MOXHO NPUMEHEHWE apy-
MX HauMOHarbHbIX HOPM.

[onyckaeTcs npy HEOH6XOANMMOCTY NPOBOAUTL AaHHbIE UCMbITaHUs Ha Y 3T, npumMeHsieMbIX Ha MOCTOSIHHOM
TOKe.

7.9.1 NMepeHocHble Y3UI ¢ rubkmmm kKabensamm v WHypaMu U nx KpenneHme

7.9.1.1 NepeHocHble Y3UI gomkHbl 6bITb CHabXeHbl aHKEPHBLIM KpeNeHUeM LLHYpPa, YTOObl NPOBOAHMKN
OblnM CBOOOAHBI OT HATSHKEHWSI, CKPYYMBaHUS, KOTA4a OHW MOACOEAUHEHBI K BbIBOAAM MITW KOHLLAM, a UX NMoKpbIThe
OOIMKHO ObITh 3aLULLEHO OT UCTUPAHUS.

OnneTka, ecnv UMeeTcsl, A0MKHA ObITb MPUKPENEHa K aHKEPHOMY KPEMMEHWIO LLHYpa.

CooTBeTCTBME NPOBEPSIHOT OCMOTPOM.
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7.9.1.2 BhPeEKTUBHOCTb YAEPKNBAHNS NPOBEPSIOT CrieAyHLLIMM UCTIbITAHMEM C MOMOLLIbIO YCTaHOBKM, NPea-
CTaBMEHHON Ha pUCYHKe 8.

<160 ~ 200
O6paszel,

Pyuka npvsopa

OKCLEHTPUK

%

PVlcyHOK 8 — YcTaHoBKa Ans1 UCMbITaHUS KpenneHus LUHYypa

Paamepbl B MM

Y3WI ¢ HeCbeMHbIM LLUIHYPOM UCMbITbIBAIOT B COCTOSIHUM NOCTAaBKW; UCTbITAHUE BbINOMHSAOT HA HOBbIX 00-
pasuax.

Y3UI c 3ameHsieMbIM kabernem UCMbITbIBAKOT C Kabenem HOMUHANbLHOIO CEYEHUs], YKasaHHbIM N3roTOBUTE-
newm.

MpoBogHukM rmbkoro kabensa nnu LWHypa pasbopHbIX kabernen BBOAAT B 3aXMMbl, BUHTbI 3aTAMMBAKOT Tak,
YTOObI 3aPMKCUPOBATL NOOXEHME NPOBOAHNKA.

AHKepHOE KpenreHue LHypa UCMOSb3YIOT, Kak 00bIYHO; 3aKUMHbIE BUHTbI, ECITN UMEIOTCS, 3aTATMBAKOT KpY-
TALMM MOMEHTOM, paBHbIM 2/3 yKasaHHOro B Tabnuue 12.

Tabnuya 12— TpeboBaHus K 3aTATMBAHUIO 3AXKMMHbIX BUHTOB

HoMuWHanbHbIN gnameTp pesbbbl, MM Bpawatowmit MoMeHT, H - m
Oo 2,8 0,20 0,4 —
Ce. 2,8 po 3,0 0,25 0,5 —
» 3,0 » 32 0,30 0,6 —
» 32 » 36 0,40 0,8 —
» 3,6 » 4,1 0,70 1,2 1,2
» 41 » 47 0,80 1,8 1,2
» 47 » 53 0,80 2,0 1,4

Mocne cbopkm ob6pasLia ero YacTy AOMKHbI ObITb TOYHO NOAOrHAHbI, NPV 3TOM He AOIMKHO ObITb BO3MOXHbLIM
NPOTONKHYTb Kaberb Ui LWHYP B 0OpaseL, Ha CKOJTbKO-HNOYAb 3HAUMTENbHOE PAaCCTOsTHUE.

O6pa3seL nomeLLatoT B MCMbITaTENbHYI YCTAHOBKY Tak, YTOObI OCK kabens unu LHypa pacnonaranmck Bep-
TMKarnbHO OTHOCUTENBLHO MECTa MX BBOAA B obpasel,.

3artem kabenb N1 LWHYp NOABEPrakT CTOKPATHOMY HaTSDKEHUIO C YCUITUEM:

- 60 H, ecnun HOMUHanNbHbLIV TOK He 6onee 16 A, a HOMUHanNbHOe HanpskeHne Ao 250 B BKIHOYMTENBHO;

- 80 H, ecnu HoMMHanbHBIN TOK He 6onee 16 A, a HOMUHaNbHOE HanpsbkeHue cebiwe 250 B;

- 100 H, ecnu HOMMHanbHbIN TOK CBbIle 16 A.

PacTarneatoLume ycunvs npuknagbiBatoT 6e3 pbIBKOB, KaXabli pa3 B TedeHue 1 c.
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Cnepyet crneguTb 3a TEM, YTOObI yCcunve pacnpenensanocb paBHOMEPHO Ha BCe YacTu kabens (XKunbl, n30-
MASAUMIO M OMMETKY).

Mocne ucnbiTaHus kabenb UNK WHYpP He OOIMKEH CMECTUTbCs Gornee YeM Ha 2 MM. [nst pa3bopHbIX yCT-
POWCTB KOHLbl MPOBOOHUKOB HE AOIMKHbI 3aMETHO CMeLLaTbCs B BbIBOAAX; ANS HEPa3bopHbIX YCTPONCTB He
OOIMKHO ObITb OBPLIBOB ANEKTPUYECKUX COEOANHEHMN.

[nsa namepeHnsi npodonbHOro CMELLEeHNst A0 Havarna UCMbITaHUs Ha BbITArMBaHWe Ha kaberne unm WwHype
NpnbnmanTensHo Ha paccTtosiHin 20 MM OT KoHLLa obpasua nnm aHKepHOTO KpensieHus CTaBsaT MeTky. Ecnu B ycT-
pOKCTBax C HepPa3BOPHbLIMM LLUHYPaMMK HET YETKO 0B03HAYEHHOrO KOHLLa 06pas3La nnv aHKepHOro KpenmneHus, 4o-
MOMTHUTESNBHYIO METKY CTaBsAT Ha Kopryce obpasua.

Mocne vcnbiTaHnsi CMeLLeHne METKN Ha Kabene unu LHype OTHOCUTENbHO obpasLia nnvm aHKepHOro Kpenne-
HWSt U3MEPSIIOT B COCTOSAHUN HaTSXKEeHNS Kabens unu LWHypa.

7.9.1.3 HepasbopHbie Y3 gomkHbl 6biTb CHabeHbl rnbkum kabenem unm LWHypoMm, COOTBETCTBYHOLLNM
ctaHgaptam cepmi MOK 60227 [5] unn M3OK 60245 [6], nnowanb ceveHnsi NPOBOLHNKOB KOTOPbIX MOAXOAMNT A1
MakcmmanbHbix napameTpoB Y3WUI n cormacoBaHHOro ¢ HUM 060pyA0BaHUS.

CooTBeTCTBME MPOBEPSIOT OCMOTPOM, U3MEPEHNEM 1 MPOBEPKOI NPaBUIIBHOCTU MPUMEHEHUS TMbknx kabe-
Newn u LWHYpPOB cornacHo TpeboBaHnsam ctaHgapTos cepuin MAK 60227 [5] n MOK 60245 [6] (4To npyMeHMO).

7.9.1.4 B HepasbopHbIx Y3UI rmbkuin kabenb unm LHYpP KOHCTPYKTUBHO AOMKEH BbITb 3aLUMLLEH OT Ypes-
MepHOro nsrnba B Mecte ero BBoa B ycTponctso. OrpaHnunTenu, npeaHasHadeHHble A5 9TOW Lienu, JOIDKHbI
ObITb BbINOMHEHbI N3 N30MSALMOHHOTO MaTepuana u HagexHo 3akpenneHbl. CvpanbHble MeTanmM4yecKkme Npyxu-
Hbl, OFOJIEHHbIE UIM NMOKPbITbIE U30MNALNOHHBIM MaTepManom, He crneayeT NPUMEHSTb B KaYECTBE OrpaHnunTenen
OT n3rnba NpoOBOAHMKOB.

CooTBeTCTBUE NPOBEPSAIOT OCMOTPOM U UCTIbITaHNEM Ha M3rnmb B yCTaHOBKe, MPeACTaBEHHON Ha pUCYHKe 9.

YCTPONCTBO AN KpenneHus O6paszeL
obpasua

[nvHa He meHee 300 Mmm

Mpy3

= —
\

PucyHok 9 — YcTaHoBKka Ansa ucnbiTaHns Ha nu3rmb

VcnblTaHWe BbIMOMHSAOT Ha HOBLIX O6pasLiax.

O6paseL, NpMKpennsaT K konebaTtensHOMY MEXaHU3MY YCTaHOBKM TakuM 06pa3om, YToOb! Npy HaxXoXaeHun
obpasua B cpegHeM NoroXXeHnmn ocb rmbkoro kabensi unum LWHypa B MecTe BBoAa B 06pasel, Haxoamnachk B BEPTU-
KanbHOM MOMOXEHMM, MPOX0As Yepes 0Cb konebaHus.
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M3meHsis paccTossHME MeXay 3aKpenieHHON YacTblo KonebaTenbHOro MexaHnamMa 1 ocbio korebaHus, 06-
paseL pacrnonaratoT Tak, YToObl LLUHYpP coBepLuan MMH1ManbHoe 60KOBOE ABMXEHME, @ KayatoLLMINC MEXaHN3M
UCMbITATENbHOW YCTAHOBKM MPOXOAUIT CBOO MOJTHYHO TPAEKTOPUIO.

B uensx 6eIcTporo onpegeneHns onbiTHbIM MyTEM BO BPEMSI UCTIbITAHUSA MOHTaXXHOIO NMOMOXEHWS LUHYPa C
MWHUMarbHbIM OOKOBbLIM AOBMXXeHEeM YCTaHOBKa A1 UCNbITaHUA Ha n3rmnb OOJIMKHa ObITb YCTpO€eHa Tak, YTOOBbI
pasHble Onopbl A5t MOHTaXa yCTPOWCTB Ha konebaTenbHOM MexaHU3Me Nerko perynmpoBanimchb.

K kabento nnuv WHypy nogBeLLmnBatoT rpy3 Tak, YTobbl NprKnaabiBaemMoe ycunme cocTaBnsno:

- 20 H — Ans yCTPOIACTB C HOMMHAMbBHLIM CeYeHneM kabernen unu WHypos cabile 0,75 Mm;

-10 H— gns octanbHbIX yCTPONCTB.

Mo npoBOAHMKAM NPOMYCKaT TOK, PaBHbIN HOMUHANBHOMY TOKY YCTPOWCTBA, U CrieayoLwnin TOK (BbiIoK-
paloT MeHbLUEE 3HaYeHre):

- 16 A — NS yCTPOICTB ¢ kabensaMm Unu LWHypamm HOMUHANLHOTO ceyenmns cabiwe 0,75 Mm?;

-10 A — N yCTPOMCTB CO LUHYpaMu1 HOMUHAMNbHOTo ceveHns 0,75 Mm?;

-2,5 A— Ans yCTPOMCTB CO LLIHYPaMi HOMUHAMNLHOTO ceueHnst meHee 0,75 Mm2.

HanpshkeHne mexay NpoBOAHMKaMM PaBHO HOMMWHANBHOMY HanpshKeHno obpasua.

KonebartenbHbIn MexaHn3m OTKITOHAETCA Ha 90° (45° B Kaxkayto CTOPOHY OT BEPTUKANM), YNCITO N3rnboB —
10 000 c yactoTomn 60 n3rnboB B MUHYTY.

OpwnH n3rmb coctaBnsieT ogHo ABwkeHne nnbo Bnepea, nnbo Hasag,.

Mocne 5000 n3rnboe 06pa3subl C kKabensamm Unm LWHypammn Kpyrioro ceveHns noeopayvmsarot Ha 90° B kore-
BaTenbHOM MexaHu3me; 06pasLbl C NAOCKUMU LUHYPaMy M3rmbatoT TOMbKO B HanpaBneHnmn, NepneHanKynspHOM K
OCU NPOBOAHMKA.

Bo BpeMmsi McnbITaHMs Ha N3rMb He JOMKHO ObITh:

- NpepbIBaHNA TOKa;

- KOPOTKNX 3aMblKaHUN mMexay npoBoAHUKaMW.

CunTatoT, 4TO NPOM3OLLIIO KOPOTKOE 3aMblKaHe MEXAyY MPOBOAHMKaMM MMOKOro kabens unu WHypa, ecnm
TOK JOCTUI 3HAYEHWUS, PaBHOIo ABYKPaTHOMY UCTbITaTENbHOMY TOKY YCTPOMCTBA.

MageHve HanpsHKeHNsA Mexay KaXKabIM KOHTAKTOM Y COOTBETCTBYHOLLMM NPOBOAHMKOM C NPOnyckaeMbiM
ncnblTaTenbHbIM TOKOM, PaBHbIM HOMWHAMNBHOMY, HE AOIMKHO npeBbiwaTth 10 mB.

lNocne ncnbiTaHus orpaHun4nTenb, eCrih OH UMEETCA, HE [I0JMKEH OTAENATLCA OT Kopnyca, a n3ondauna rmoko-
ro kabens unu WHypa He A0IMPKHa UMETb NPU3HAKOB NCTUPaHWS UM 3HOCA; pa3opBaHHbIE MPOBOSIOKV MPOBOAHU-
KOB HEe JOSMKHbI MPOKasbiBaTh M3OMALMIO M CTAHOBUTBECS JOCTYMHBIMU.

7.9.2 MexaHunyveckasi NPOYHOCTb

7.9.2.1 Y3UI gormkHbl 06nagatb COOTBETCTBYHLLEN MEXAaHNYECKOW MPOYHOCTBLHO, YTODObI BblAEPXKMBATL Ha-
rpy3Ku1, BO3HUKAKOLLIME B XO4€ YCTAHOBKM M 3KCMyaTauum.

CooTBeTCTBME NPOBEPSIOT, NoaBepras obpasLibl yaapam ¢ NOMOLLBH YAaPHOW UCMbITAaTeNbHOW YCTAHOBKN,
Kak nokasaHo Ha pucyHke 10.

YAapHbI anieMeHT MMeeT nonycgepmnyeckyto NnoBepxHOCTb paanycom 10 MM, BbINOMHEH U3 nonnamMuaa
TBepgocTbio 100 HRC n umeet maccy (150 £ 1) .

OH >eCTKO 3aKpenseH Ha HXXHEM KOHLe CTanbHOW TPYOKN, BHELLHWUI AnaMeTp KOTOpon 9 MM, a TONLMHa
cTeHok 0,5 MM, KOTopas LWapHUPHO 3akpensieHa B BePXHEN YacTu Tak, YTO KayaeTCH TONbKO B BEPTUKANbHOM
MIOCKOCTW.

Ocb wapHupa pacnonoxeHa Ha BbicoTe (1000 + 1) MM Hag OCbto YAapHOTro 3reMeHTa.

TBepgocTb No PokBenny yaapHOro anemMeHTa onpeaensoT C MOMOLLBHO CTanbHOro Waprka guameTpom
(12,700 £ 0,0025) mm, BOaBnmBaemoro ¢ Ha4vanbHon Harpy3kow (100 + 2) H u makcumansHon Harpy3kom (500 +2,5) H
B FOTOBKY YA@PHOro arieMeHTa.

MpuMeyaHne— [oNonHUTENbHYI UHOPMALMIO, KacatoLLyOCst OnpeaeneHns TBepAOCTM NNAacTUYECKMX Mace
no Poksenny, cm. B FTOCT 24622.

KOHCTpyKUMSt yCTAHOBKM TakoOBa, YTO 4151 yaepKaHUs TpyOKM B rOpU3OHTarIbHOM MOSIOXKEHWM K MOBEPXHOCTU
yOapHOro anemeHTa crnegyeT npuknageisaTb yeunve 1,9—2,0 H.

O6pas3Libl ycTaHaBMMBaKOT Ha NcTe haHepbl TOMLLMHOI 8 MM, NNoLLaasko 175 MM2, NpUKpPenneHHOM B Bep-
XHEM U HXKHEM Yriax K XeCTKUM KPOHLUTENHaM.

MepeHocHble Y3UIT ncnbITbiBatoT, Kak CTaLMOHAPHbIE, U C MOMOLLIbH BCOMOraTerbHbIX CPeACTB UX NpU-
KpenmnsitoT K McTy haHepbl.

MoHTaxHas onopa gomkHa nmeTb maccy (10 £ 1) kr n ormkHa ObITb yCTAHOBMNEHA Ha XXECTKOW pame.
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MoHTa)KkHas KOHCTPYKLMUS OSMKHA BbITb TaKoM, YTOObI:

- obpasel, Mor BbITb Tak pa3meLLeH, YTO ToYKa yaapa NexuT B BEPTUKaINbHON NIOCKOCTU, MPOXO4sLLEN
Yyepes OCb NOABECKY;

- obpaseL Mor ObITb CMELLEH B rOPM3OHTANIbHOM HanpaBieHUN 1 MOBEPHYT BOKPYT OCU, MEPMEHANKYIIAPHO
NMOBEPXHOCTU dhaHepsbl;

- NNCT dhaHepbl MO MOBOPaYMBaTBLCS BOKPYT BEPTUKANbHOM OCU.

Y3WUIT cKkpbITOWM yCTAaHOBKM MOHTUPYHOT B Yriy6rieHnn, coenaHHom B Opycke 13 aepeBa (TBepabix nopoa) unm
mMaTtepuvana ¢ aHarnorM4HbIM1 MeXaHN4eCKUMM XapaKTepPUCTUKaMM, KOTOPbIV NMPUKPenieH K nucTy daHeps! (Y3UI B
COOCTBEHHbBIX MOHTaXHbIX KOPOOKaxX HE UCMbITLIBAOT).

Mpu ncnonb3oBaHnM AepeBSIHHOIO OpycKka HanpaBeHNe BOIOKOH B HEM AOMMKHO ObITb MEPneHANKYNSPHO K
HanpaeneHuto yaapa.

Y3WTI ckpbITOM YyCTAHOBKN C BUHTOBBIM KPEMEHNEM AOMKHbI ObITb MPUKPENneHbl C MOMOLLbIO BUHTOB K
KPOHLUTENHAM, yriy6rneHHbIM B GpYyCOK.

Y3WI ckpbITOM YyCTAHOBKM C KpEMNEHNEM LLUMMNAMU A0IKHbI ObITb NPUKPENEHbI K 6pYCKY C MOMOLLbHO LLMMOB.

Mepen HaHeCceHMEM yaapoB KpenexHble BUHTbI OCHOBaHWI 1 KPbILLEK 3aTArMBatoT, NpuKnaabiBas Bpallato-
LLIMA MOMEHT, paBHbIl 2/3 OT ykazaHHOro B Tabnumue 12.

O6pa3ubl ycTaHaBNMBatoT Tak, YTOObI TOUKa yaapa nexara B BepTUKanbHOM MIIOCKOCTM, MPOXoadLlen Yepes
OCb LLapHMpa.

YaapHbI aneMeHT AormkeH cBo6oAHO NagaTh € BbICOThI H, ykasaHHoN B Tabnuue 13.

Tabnwuuya 13 — BbicoTa NnageHus yaapHOro anemeHTa

Yactu obonoyek, nopseprawoLecs ygapam
BbicoTa nageHus, Mm
06bIYHbIX YCTPOWCTB APYrUX yCTPOUCTB
100 AunB AnB
150 C C
200 D D
A — 4acTu Ha (PpoHTanNbHOM NOBEPXHOCTM, BKMIOYAs YacTW, KOTOpble yToMneHbl; B — 4acTtu, koTopble He

BbICTynakT bornee 4yem Ha 15 MM OT MOHTaXXHOW NOBEPXHOCTU (paCCTOﬂHVIe oT CTEHbI) nocne yCctaHOBKM, KaK Ons
HOpMarsibHON aKcnnyatauumn, 3a NCKno4YeHnem yacTen A; C — vactu, KOTOpbl€ BbICTynakT 6onee yem Ha 15 MM, HO He
CBbILLE 25 MM OT MOHTa)XHOW NOBEPXHOCTYU (paCCTOHHVIe oT CTeHbI) nocne yCtaHOBKW, KaK ans HOpMarnbHON aKcnnyarta-
LMK, 3a ucknoyeHnem Yacten A; D — vacTu, KoTopble He BbICTYynakT bonee 4yemM Ha 25 MM OT MOHTa)HOW NnoBepPXxHO-
CcTn (paCCTOFIHVIe oT CTEHbI) nocrne yCctaHOBKU, KakK anAa HOpMaribHON aKcnnyatauuun, 3a UCKNYeHnem yacten A.

BbicoTa nageHust onpegensieTcs Yactblo obpasua, Hanbornee BbICTynarLen Hag MOHTaXXHOW MOBEPXHO-
CTb0. DTO KacaeTcs Bcex YyacTen obpasLia, 3a UCKMoYeHnem vyacten A.

BbicoTa nageHna — 31O PacCTodHME NO BEPTUKaNn mexay noroxeHnem KOHTpOJ'IbHOI7I TOYKU, KOrga MadaTHUK
cBobOAEH, 1 MOMOXKEHVEM 3TON e TOYKM B MOMEHT yaapa.

KOHTpOnbHY0 TOYKY HAHOCAT Ha MOBEPXHOCTb YAApHOro aneMeHTa B MecTe, rae NMHUS, NPOoXoasLLas Yepes
TOYKY nepeceveHunsa ocen cTanbHoOn pr6KVI MadaTHUKa 1 yOapHOoro anemMeHTa n nepneHgukynapHasa K ninockocTH, B
KOTOPOW NnexaT 3TV OCK, NepecekaeTcs C MOBEPXHOCTbLIO yAapHOro arieMeHTa.

Mo obpasLam HaHOCAT yaapbl, paBHOMEPHO pacnpegenss nux no obpasuy. Yaapbl HAHOCAT B MecTax, rae
NMEeL0TCH OTBEPCTUS, BCKPbIBAEMbIE MPWN MOHTaXe (Hanprumep, po3eTku).

YOoapbl HAHOCAT B crieaytoLlemM nopsigke:

- NSATb yAapOB — ANs Yacten A, npyyeM OAvH yaap HaHOCAT B LieHTp. [Nocne Toro kak obpase 6bin nepe-
MeLLEeH ropn3oHTaribHO, HAHOCAT NO OAHOMY yAapy B CaMble He6J'IaFOI'IpVIF|THbIe TOYKM MeXOy LEHTPOM U KpaaMU;
nocre Toro kak obpase, 6b11 noBepHyT Ha 90° BOKpYT OCU, NEPNEHONKYNSPHOM K MOBEPXHOCTN hbaHepbl, HAHOCAT
no ogHOMY yaapy B NOA06GHbIE TOUKY;

- YyeTblpe yaapa — ans yacten B (Hackonbko aTo npumeHumo), C n D:

- OAVIH ygap no 04HoM CTOpoHe obGpa3sua nocre Toro, Kak NUMCT doaHepbl 6bin NoBEPHYT Ha 60°, n oguH
yaap no gpyron ctopoHe obpasia nocne Toro, kak oH 6bin noBepHyT Ha 90° BOKpYr ocu, NepneHaMKynsipHON K
nnCTy haHepbl, NPU HEM3MEHHOM €ro NMOMOXEHWUY;

- MO OAHOMY yAapy Mo KaXKOoW U3 ABYX OCTaBLUMXCHA CTOPOH obBpasua npu noBopoTe nucta haHepsl
Ha 60° B NpOTMBOMNOMOXHOM HanpaBneHuu.
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Mocne vcnbiTaHns obpaseL, He A0IMKEH UMETb NOBPEXAEHNI, HapyLUAOLLKMX TPebOoBaHUsI HACTOSILLIErO CTaH-
aapta. B yactHoCTM, YacTu, Haxoaswmecs nog HanpsXkeHMeM, He JOIDKHbI CTaTb AOCTYMHbI 4115 KACaHUSA CTaH-
OAPTHBIM UCTbITATENbHbLIM LLYYTOM.

[MoBpexaeHve oTAenku, Merkue TpeLnHbl, KOTOPble HEe CHUXAKT PACCTOAHUI YTEYKM U BO3AYLLUHbIX 3230-
pOB, Merkue 3a3ybpuHbl, He BNMsOLME NarybHO Ha 3aLLnTy OT NOPaXXeHWS ANEKTPUYECKMM TOKOM UITN OT NMPOHMK-
HOBEHWSA BOAbI, BO BHUMAHWE HE NMPUHMMALOT.

TpeLwuHbl, HeBMAUMbIE 6e3 MPUMEHEHMS yBENNYUTENBHBIX MPUOOPOB, MOBEPXHOCTHBIE TPELLUMHBI Ha LLTaM-
NMOBAHHOW BONTIOKOHHOW MOBEPXHOCTM U T. M. BO BHUMAHWNE HE MPUHMMALOT.

7.9.2.2 NepeHocHble Y3UI ncnbiThiBatoT Bo BpaLLatoLemcs bapabaHe, nokazaHHOM Ha pucyHke 11.

Pa3bopHbie Y3UIT ocHawatoT rubkMm kabenem nnm LWHypoM, yKkasaHHbIM M3roToBUTENEM, CO CBOOGOAHBLIM
KOHLLOM AIMHOM npnbnuantensHo 100 mm.
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1 — [OepeBsiHHbIN Bpycok; 2 — cTanbHas onopa; 3 — pe3vnHoBasi Aetanb; 4 — NUCT, TAaMUHUPOBAHHbBIA MIACTUKOM

a __ Kopnyc Bpalatowerocsi 6apabaHa, BbINOMHEHHOTO U3 NUCTOBOW CTanu TonwuHon 1,5 Mm

PucyHok 11 — Bpalatowmiics 6apabaH
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BuHTbI BbIBOOOB 1 COOPOYHbBIE BUHTbI 3aTArMBaOT MOMEHTOM, paBHbIM 2/3 ykazaHHOro B Tabnuue 12.

HepasbopHble Y3UI ncnbITbiBaOT B COCTOSHWMN NOCTaBKM, MMOKMIA kKabernb Unu LWHyp oOpe3atoT Tak, YToobl
CBOOOAHbIV KOHeL, AnnHoM NpnbnunamtensHo 100 MM BbICTynan n3 ycTponcTea.

O6pa3subl copacbkiBatoT ¢ BbICOTbl 500 MM Ha CTarbHY MAWTY TOMLWMHOM 3 MM, YACIO NageHWI B 3aBUCUMO-
CTM OT Macchl 06pasLa OMKHO ObITb CrieayHoLLMM:

- 1000, ecnu macca obpasua 6e3 kaberns unu WHypa He npebiwaeT 100 T;

- 500, ecnn macca obpasua 6e3 kabens nnm wHypa cebiwe 100, Ho He Gonee 200 T;

- 100, ecnn macca obpasua 6e3 kabens nnum wHypa cabiwwe 200 .

BapabaH BpalLaeTcsi ¢ YacToToi 5 MuH™; Takum o6pasom npovcxoanT 10 nageHunii B MuHyTY. OnHOBpEMEH-
Ho B 6apabaHe vcnbITbIBatOT TONBKO 0AMH obpasel,.

Mocne nenbiTaHnsa o6pasupbl He AOMKHbI UMETh CEeL0B NOBPEXAEHUS, B YACTHOCTH:

- H/ OfjHa YacTb He JOSMKHA ObITb pasbeanHeHa unu ocnabnexa;

- He JOJIMKHO ObITb BO3MOXXHOCTU KOCHYTLCS YacTeN, HaXOAALLMXCS MO, HAaNPsKEHNEM, AaXe C MOMOLLLHO
CTaHZapTHOrO UCMbITATENbHOTO LyMa, NPUKNagbIBaeMoro ¢ ycunuem He 6onee 10 H.

Mpun npoBepke nocre ncnbiTaHnsi ocoboe BHMUMaHUe criegyeT YAenuTb NoACOeaUHEHMIO TMBKMX kabenen
UNn WHYpPOB. [lonyckaeTcst NONIOMKa MENKUX YacTen Npu yCrioBMM, YTO HE HapyLUeHa 3alimMTa OT NOopaXKeHus
3MNEKTPUYECKUM TOKOM.

MoBpexaeHnem OTAENKM U MENKUMU 3a3yDOprHaMM, HE CHIDKAIOLLUMMM PACCTOSTHUIA YTEYKN U BO3QYLLUHbIX
3a30pOB, MOXXHO NpeHebpeYb.

ViamepeHHoe npegenbHoe HanpsXXeHne crieqyeT onpenensaTb ucnoitaHnamm no 7.5. Vicneitranne no 7.5.2
NPOBOANAT TOMbKO Npu 1, a cnbiTanmsa no 7.5.4 n 7.5.5 toneko npu U,.. Onst ucnbitaHus no 7.5.3 cnegyet npume-
HATb MakcumyM 10 n3MepeHHbIX MUMKOBbIX 3HadYeHun. ObpaseL, cuMTaloT BblAepKaBLUMM UCTbITaHWE, eCNU U3Me-
peHHOEe NpefenbHOe HanpsikeHne HUKe unv paBHo U,

3aTtem ucnblTyemblt 06paseL, MOAKMYaT K UCTOYHUKY HAMPSXXEHUS C MakCUMarbHbIM ANUTENbHbIM pabo-
4YMM HanpsbxkeHneM U, npyv HOMUHanNbHoW YacToTe. McnbiTaTensHbivi TpaHchopMaTop AOIMKEH UMETb TOK KOPOTKOTO
3ambikaHus He meHee 200 MA, ecnin N3roToBUTENEM He NPegyCMOTPEHO APYroe 3HavyeHve.

MamepstoT TOK, MpoTeKatoLLmMi Yepes UcnbITyeMbli obpasel. [MKoBoe 3HaueHne ero akTMBHOM COCTaBNSIto-
Ler He JorkHO npesbiwaTh 1 MA, MMbo cobcTBeHHas noTpebnsiemas MOLHOCTb HE AOMKHA yBENNYMBaTHLCSA
6onee yem Ha 20 % 3HayveHnsi no 7.7.5.

7.9.3 TepMOCTOMKOCTb

7.9.3.1 B TedeHne 1 4 Y3UI BblaepXnBalOT B HarpeBaTenbHOM Lwkady npu Temnepatype (100 + 2) °C.
W3onvpyrowmii kKoMnayHa, TPYUMEHSIEMbIN BO BHYTPEHHEM MEXaHn3Me, He AOIMKEH BblTEYb B 3HAYMTENbHOM KON~
yecTBe. [Nocne oxnaxaeHus ncneityeMoro obpasua, yCTaHOBIIEHHOIO, Kak NMpy HOpMarbHOW SKCnnyaTaumm, Yac-
TW, HaXo4sALWMECs NOA HAMNPSKEHNEM, HEe AO0MMKHbI ObITb 4OCTYMHbI AMS MPUKOCHOBEHUS CTaHAAPTHbLIM UCMbITa-
TenbHbIM LLYYNOM, NpUKIiagbiBaeMblM C ycunmeMm He 6onee 5 H.

CuuTatot, uto Y3UI Belgepkano ucneitaHus, faxe ecnuv pasbegnHutens Y3UI pazoMkHyncs.

7.9.3.2 HapyxHble yactn Y3UI 13 n3onsaumoHHOro Matepuana nogsepraroT UCTbITaHUIO AaBrieHeM cTanb-
HOrO LlapyrKa C MOMOLLIbIO YCTAHOBKM, MOKa3aHHOW Ha pucyHkax 12au 12b.

/\_/_\
1 2 3
N - 4
I/_ \ _\\
1
— R2,5
[ 4 Cdpepa
1 — ucnbiTyeMbli 06pasel; 2 — LWapuk AaBneHus; 3 — rpys; PucyHok 12b — Harpysou-
4 — onopa ansi obpasLia HbIi CTEPXXeHb Ans UCMbI-
PucyHok 12a — YcTaHoBKa Anst UCMbITAHWS JaBMeHnem TaHua [aBneHnem Liapurka

Lwapwuka
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YacTtu 13 n3onsiumoHHOro matepuana, noaaepkveatoLme TOKOBeAyLLME YaCTU 1 YacTy LLenu 3a3eMreHus],
MCNbITbIBAIOT B HAarpeBaTenibHOM Lkadpy npy TemnepaTtype (125 +2) °C.

YacTn 13 n3onsaumnmoHHOro MaTepuana, He NoAAepXKMBaroLne TOKOBeaAyLLMe YacTy 1 YacTu Lienuy 3a3emre-
HWS, OaXe KOHTaKTUpYoLme ¢ HAMM, UCTbITbIBatOT Npu Temnepartype (70 + 2) °C.

WcnbiTyembin o6pasel; COOTBETCTBYOLMM 06pa3om pas3MeLLatoT, ero MOBEPXHOCTb pacronaraeTcs ropu-
30HTarkbHO, a CTanbHOW LWapuk guamMmeTpoM 5 MM 4aBuUT Ha MOBEPXHOCTL ¢ ycunnem 20 H.

Cnycta 1 4 wapurk cHUMatT 1 obpasel, norpyxarT B xonogHyto sBogy Ha 10 c. Temnepatypy obpasua
CHWXaIOT OO TeMmnepaTypbl OKpyXatoLLero Bo3ayxa. MI3amepsoT guameTp OTTUCKa LapyvKa, OH He JOIMKEH NpeBbl-
waTb 2 MM.

MpwumedyaHune— Kepammnyeckme 4actu 3TOMY UCMbITAHWIO HE MOATEXAT.

7.9.4 CTOMKOCTb K Ype3MEPHOMY HarpeBY U OrHIO

CornacHo F'OCT 27483 (pasderibi 4 — 10) NpoOBOASAT UCMbITaHME packarieHHOM NPOBOIOKON Npw cobnoae-
HUM CneayroLLmMX YCNOBUIA:

- ANs HapyxHbIx Yacten Y 3UI n3 nsonsaumoHHoOro matepuana, nogaepxmBatoLLmnx TOKOBeAyLLMeE YacTu n
YacTu 3aLMUTHON Lienu, UCnbiTaHne NpoBoaaT Npu TemnepaTtype (850 + 15) °C;

- ONS APYrMX HApYXHbIX YacTen U3 N30MNSALMOHHOIO MaTepuana UcnbiTaHne NpoBogAT Mpu Temneparype
(650 = 10) °C. [ins uenen HacTosALEero UcnblTaHns ocHoBaHMsA Y 3UT Hapy»XHOW YCTaHOBKM CHUATAIOT HAPY>XHBIMU
YyacTamu. MicnbiTaHne He MPOBOAAT Ha YaCTSX M3 KepaMM4ecKoro marepuarna.

Ecnu nsonupytoLume YacTu BbINOMHEHbI M3 OQMHAKOBOro MaTepuana, ucnbitaHue NpoBOAAT TONbKO Ha 0f-
HOW 13 3TWX YacTel COrnacHoO COOTBETCTBYIOLLEN TeMMepaType UCTbITaHUS packanieHHON NPOBOSIOKOW.

VicnbiTaHne NpoBOAAT ANS rapaHTumM TOro, YTO packaneHHas NPOBOOKa B 3aA4aHHbIX UCMbITATENbHbIX YCIO-
BMSIX HE BbI30BET BO3ropaHusi U30MALMOHHBIX YacTeN, U YacTb 13 M3ONSLMOHHOIO Matepuana, kKotopast MoXeT
BOCMamMeHUTbCs, byaeT ropeTb OrpaHNYeHHOE BPEMS], @ OFrOHb He NepenaeT B NOCTOSIHHOE NiaMsl U He BbI30BET
BbINaAeHNsi rOpSLLMX YacTen 1 YacTuL, U3 UCMbITYEeMOWN YacTu.

VcnbiTaHne npoBoaaT Ha ogHOM obpasue.

B crnyyae coMHeHWs ucnbiTaHve NOBTOPSIOT eLLle Ha ABYX obpasuax.

VcnbiTaHne npoBOAAT NpyKNaAbiBaHWEM pacKkaneHHOW NPOBOSIOKN OAMH pas.

[ns ncnbiTaHnsa obpasey, OrmKeH ObITb NOMELLIEH B camoe HeBaronpusiTHoe NonoXeHne, KOTopoe BO3MOX-
HO B NpegnornaraemMbIX yCroBUsX aKCnnyatauum (MCnbiTyeMas MOBEPXHOCTb — B BEPTUKATNIbHOM MOSIOXKEHNN).

MeTnto packaneHHOW NPOBOSOKUN MPUKIaAbIBaOT K 3a4aHHOW MOBEPXHOCTU UCTMbITyEMOro obpasua ¢ y4eToM
yCNnoBUIA NpenonaraemMon 3KCnnyaTaLum, Npu KOTOPbIX HAarpeBaTENbHbIN UM HAKansieMbI SNIEMEHT MOXKET BOWTH
B KOHTaKT c 06pasuom.

CuuratoT, 4to obpasey NpoLLen UcrblTaHne packareHHON NPOBOMOKOW, ECIN:

- OTCYTCTBYET BUANMOE NIiaMsi UM yCTONYMBOE CBEYEHUE;

- NNams 1 packaneHHble YacTu Ha obpasLie yracatoT B TedeHne 30 ¢ nocrie yaaneHusi packaneHHON NpOBOSIOKU.

Mpu ncnblTaHny packaneHHoN NPOBOSIOKON Nof 06paseL NogkagbiBaoT COCHOBYHO AOCKY, 06epHyTYi0 Na-
nupocHon Gymaroi.

7.9.5 MNpoBepka BO3ayLWHbLIX 3a30POB U PACCTOSIHUNA YTEYKN

PaccTosiHus mexay anekTpogamm NCKPOBbIX Pa3psgHNKOB HE YYUTLIBAIOT NPY ONpeaenieHny BO3ayLWLHbIX
3a30POB U PACCTOAHUN YTEYKM.

7.9.5.1 Y3UIT HapyXHOW yCTaHOBKM

BosgyLiHble 3a30pbl 1 pacCTOSAHUSA YTEYKN MeXAY YacTAMU, HAXOAALMMMUCS NOA HaNpPshKEHNeM, U 3emnen
He MOryT ObITb MEHbLLE 3HaYEHWI, yKasdaHHbIX B Tabnvue 14.

Tabnuuya 14 — Bo3gylwHble 3a30pbl U paccTosHus yTedkn ana Y3UI HapyXHOW yCTaHOBKU

PacctosiHue yTeuyku B MM
MakcvmanbHoe OnuTenbHoe MVHVMManbHbIA BO3AYLLUHbIN OIS U3OMSILMOHHBIX MaTEPUAsoB c*
pabouyee HanpsbkeHve Y3WUI, B 3a30p, MM
CUT =600 400 < CUT =600

Oo 450 3,0 6 7,5

Ot 450 po 600 5,5 12 15,5

» 600 » 1200 8,0 20 25,5

» 1200 » 1500 10,0 30 40,0

* BO3MOXHbI opyrme 3HadeHusa, ecnnm CteneHb 3arpAa3HeHna HuXxe 4 vnn NPOBOAAT UCMbITAHNSA Ha 3arpsi3HEHKe.

MpwumedaHune— [JaHHble 3Ha4YeHus B3ATbl M3 MOK 60664-1 [7] ons BbicOThl HaA ypoBHEM Mops Ao 2000 m,
CTeneHn 3arps3HeHns 4 1 ycrnoBuii HEOQHOPOOHON cpenpbl.
CUT — cpaBHUTENbHbIN MHAEKC TpekuHrocTonkocTn (cM. FTOCT 27473, pacTtBop A).
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7.9.5.2 Y3WUI BHYTPEHHEN YCTAaHOBKU
BosgyLuHble 3a30pbl M PACCTOSIHUS YTEYKM HE JOMKHbI OblTb MEHbLLE 3HaYeHUN, yKa3aHHbIX B Tabnvue 15.

Tabnuuya 15— Bo3gylwHble 3a30pbl 1 paccTosHWA yTedkn anst Y3UI BHyTpeHHe yCTaHOBKM

OT1 100 | OT 200 | OT 450 | OT 600 | OT 1200
0o 200 | po450 | mpo 600 | mo1200 | mo 1500

OnutensHoe paboyee HanpskeHne Y3UI, B Ho 100

BosaywHble 3a3opbl, MM:

1) Mexay 4YacTaMU, HaXOAALMMUCS MO HamnpsHKeHUeM,
pa3HoW MONSAPHOCTU 1 2 3 5,5 8 12

2) mexay YacTsMu, HaxoAsLWMMUCS oA, HanpsikKeHUeMm, 1

- BUHTAMW U APYrUMK YCTPOWCTBAMU ANS KPEMNEHUsT Kpbl-

LeK, OTCoeauHsieMbIMU Npu MoHTaxe Y3UI 1 2 3 55 8 12
- KpenexHbIM/ MOBEPXHOCTAMU (MpumeyaHue 2) 2 4 6 11 16 24
- BUHTAMW UNW OpYruMy yCTPOWCTBAMMK ANst KpenneHus

Y3UNM (npumevaxue 2) 2 4 6 11 16 24
- kopnycamu (npumedanus 1 u 2) 1 2 3 55 8 12
3) mexagy MeTannmnyeckMMy 4acTaMy MexaHu3ma pasbe-

AVHUTENS 1
- kopnycamu (npumedanue 1) 1 2 3 5,5 8 12
- BUHTaMV 1 ApYrMMn ycTporcTBaMm Ans kpennenns Y3Ur 1 2 3 5,5 8 12

PaccTosiHust yTedku, MM:

4) mMexay 4YacTaMu, HaxoAsWUMUCSA Noj HanpsiKeHuem,
pasHoW MONSAPHOCTU 1 2 3 5,5 8 12

5) mexay YacTsMu, HaxoAsLWMMUCS oA, HanpsikKeHUeMm, 1

- BUHTAMW U APYrUMK YCTPOWCTBAMU ANS KPEMNEHUST Kpbl-

LeK, OTCoeauHsieMbiMU Npu MoHTaxe Y3UI 1 2 3 55 8 12
- BUHTAMW UMK OPYrUMKU YCTpPOWCTBaMU ANs KpenneHus

Y3UIM (npumeyanuve 2) 2 4 6 11 16 24
- kopnycamu (npumeyanue 1) 1 2 3 5,5 8 12

MpnmevyaHuns

1 Onpegenenue cm. 7.9.7.2.

2 Ecnu Bo3gyLUHble 3a30pbl M PACCTOSHUS YTEYKN MEXAY YacTAMM YCTPOMCTBA, HAaXOASLLMMUCS Mo Hanpshke-
HMEM, N MEeTanNMMYECKNM 3KPAHOM WK NMOBEPXHOCTbIO, HA KOTOPON ycTaHoBreHo Y3WI, 3aBUCAT TOMbKO OT KOHCTPYK-
uum Y3UTIT, oHn He MoryT ObiTb yMeHblueHbl, korga Y3UI ycrtaHoBneHo B caMOM HeGnaronpuATHOM MOMOXEHWM
(maxe B meTannuyeckon ob6omno4ke), 4OCTaTOYHbI 3HaYeHMs CcTpok 1 1 4.

7.9.5.2.1 NcnbiTaHne: namepeHuns

M3mepeHuns BbINOMHAI0T 6€3 NPOBOAHMKOB, @ TakKe C MPOBOAHUKAMW HanbOSbLLErO CeYEHUS, YKa3aHHOro
nsrotoButenem. amku v BUHTbI C SKCLEEHTPUYHBLIMW FONOBKaMM CHUTAKOT CaMbIMU HEYO0OHbLIMY ANS 3aTArMBaHuS.
Ecnu nmeeTca neperopogka, To BO3AYLUHBIV 3a30P U3MEPSIIOT Yepes NeperopoaKy; eCriv neperopogka CocTouT 13
ABYX YacTen, He CoeAMHEHHbIX BMeCTe, BO34YLLHbIN 3a30p U3MEepSIoT Yepes pasaenuTtenbHbii 3a3op. PaccTos-
HMS Yepes LLeNy UM 0TBEPCTUS B HAPYXKHbIX YacTsX BHE M30MNSALMOHHOIO Matepuana naMepsioT no meTannuyec-
KoM cpornbre No kacaTenbHOW NOBEPXHOCTU; Ars 9TOro honbry He 3anpasnsaoT B oTBepcTusi. C NOMOLLbIO UCnbITa-
TenbHoro wyna (cm. 7.9.1) ee cnegyet 3anpaBuTb B Ybl.

B cnyyae, ecnu Ha nyTy yTeuku BCTpeyaeTcd yrinybneHune, ero npousb NpUHUMAaOT BO BHYMAaHMWE TOMNbKO B
TOM crny4ae, KOraa ero LimpuHa He meHee 1 MMm; yrnybneHus MeHee 1 MM y4MTbIBaIOT TOSbKO MO LUMPUHE.

Ecnu umeeTcs neperopogka, coctoswas n3 AByX YacTeu, He CKNEEHHbIX BMECTE, PACCTOSIHUE YTEYKM U3-
MEepSIOT Yepes pasfenutenbHbin 3a30p. Ecriv Bo3ayLUHbBIN NPOCBET MeXAy YacTbio, HAaX0OALLENCs NOA Hanpshke-
HVeM, 1 NeperopoaKon C MOHTMPYEMbIMU MOBEPXHOCTAMM MeHee 1 MM, TO MPYH1MaIOT BO BHYMaHMWE pacCTosiHME
TOMNbKO Yepes pasgenstoLLYyo NOBEPXHOCTb, KOTOPYHO TOrAa CYMTALOT paccTosHNeEM yTedkn. Ecnm xe HeT, To non-
HO€ PacCTOsIHME, NHBIMU CITOBaMW, CyMMapHOe 3Ha4YeHne BO34YyLLHOIo MPOCBETa 1 PacCTOAHUA NO pasaenstoLen
NMOBEPXHOCTM CYATAIOT BO3AYLLUHbLIM 3a30poM. Ecnn meTannunyeckme yactv NOKpbITel CaMOOTBEPAEBAIOLLEN CMO-
1O CrioeMm TOMNLMHOW 2 MM U U30NMPOBaHbI, TO PACCTOSIHWSA YTEYKM U BO3AYLLHbIE 3a30Pbl UCMbITAHUIO HaNps-
XeHnem no 7.9.8 He noaBeprator.

7.9.5.2.2 JlnTbe He OOMKHO BbIXOAMTb 3a Kpaw Npecc-popmbl, TMTbEBas Macca AOSKHa NNOTHO npuneraTtb
K CTeHKaM MOorocTu, a MeTarnn JOSMKeH pacnpefenatbCs B Hell paBHOMEPHO. cnbiTaHne NpoBOAST NOMbITKON
OTAENUTb NMUTbEBYIO Maccy 6e3 NOMOLLIM MHCTPYMEHTA.
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7.9.6 TPEKMHIOCTOMKOCTb

VicnbiTaHye He NPOBOAAT, ECINN U30MSALMOHHbBIM MaTepuan KepaMmUyeCcKnii UM pacCTOSTHUS YTEYKM, Kak MUHM-
MyM B [1Ba pa3a NpeBbILLAaoT 3Ha4YeHWs, ykasaHHble B 7.9.5. VcnbitTanne — no FOCT 27473, kputepuii A, ncrbita-
TenbHoe HanpsbkeHne 175 B.

7.9.7 ConpoTuBneHue n3onaumm

Ucnbitanne —no FOCT P 50345.

[aHHoe ucnbiTaHne He NpoBoaaT Ans Y3UI B meTannuyeckor 06ooYke ¢ 3a3eMreHnem.

7.9.7.1 VicnbiTyemble 06pasLbl AOMKHbI ObITb MOArOTOBMNEHBI CreAYOLLMM 06pa3om.

[ononHuTenbHble BBOAHbBIE OTBEPCTUSA AN kabenen, eCnmn MMEKTCS, OCTaBNSOT OTKPbITEIMU; €CINU UMEHOT-
Cs1 BCKpbIBaeMble Npy MOHTa)e OTBEePCTUS, OOHO U3 HUX OCTaBNAT OTKPbLITbIM. KPbILLKKX 1 Apyr1e YacTun, CHUMa-
eMble 6e3 NOMOLLM MHCTPYMEHTA, yaansaoT 1 Npyu HEOOXO0AMMOCTM NOABEPratoT BriaxkHoW obpaboTke. BriaxkHyro
06paboTKy NPOBOAAT B KaMepe NMpu OTHOCUTENbHOM BNaxHOCTM oT 91 % 00 95 %. Bo Bcex Toukax, Kyaa MOXeT
ObITb MOMELLEH MCMbITYEMBIN 06paseL, MoaaepKmBatoT TemnepaTypy okpyxatoLero sosgyxa T ot 20 °C go 30 °C
c ToyHocThio £ 1 °C. lNepen nomelleHeM 06pasLIOB B KaMepy BNaXXHOCTW OHU JOSMKHbI UMETb TeMnepatypy ot T
no (T +4)°C.

Wcnbityemble 06pasubl BblAEpXKMBAOT B KAMepPe BNaXXHOCTM 2 CyT (48 4).

MpumevyaHunsga

1 B 6onbLINHCTBE Criy4aeB UCMbITyeMble 06pasLibl MOXHO A0BECTU A0 Tpebyemon TeMnepaTyphbl, BblAEpXaB UX He
MeHee 4 4 npu 3TOM TemnepaTtype nepen BnaxHon obpaboTkon.

2 OTHocuTenbHOM BriaxxHOCTU oT 91 % 00 95 % MOXHO AOOUTLCH, MOMECTMB B Kamepy BNaXHOCTU HaCbILLEHHbIV
BOAHbIN pacTBop cynbdara HaTpusa (Na,SO,4) nnu Hutpata kanusa (KNO3), umetowmnii OCTaTOYHY0 KOHTaKTHYHO NoBepX-
HOCTb C BO3YyXOM.

7.9.7.2 Boigepxa 30— 60 MyH nocne BnaxHon oopaboTku, Ha oOpasLbl NoO4alT HaNpsKEHNE MOCTOSIHHOTO
Toka 500 B n cnycTa 60 ¢ n3amepsitoT COnpoTUBNEHNE U30NALNN.

M3amepeHre NpoBoasT B KaMmepe BNaXKHOCTW UIU B MOMELLIEHNM, Ky[a NepPeHOCST obpasLbl Ans JOCTUKEHNS
3aJaHHON TeMnepaTypbl, 1 TOMbKO NOCE KpenneHnsa YacTemn, KOTopble MOrn BbITb CHATHI.

ViamMepeHuns NpoBOAAT B CeAyOLEM NOPSAAKE:

a) Mexay BceMn CoeUHEHHbIMM BMECTE YaCTsIMU, HaXo4ALWLMMUCS NoA HanpshkeHreM, 1 koprnycom Y3,
OOCTYMHBIM NPU CITy4aHOM KOHTakTe. «Kopnyc» B KOHTEKCTE JAaHHOIO UCTbITaHNSI O3HAYaEeT:

- BCe JOCTYMHblE A5 NPUKOCHOBEHUSA MeTanmyeckne 4actu u Metannnieckyto (oonbry Ha noBEPXHOCTH
N30MSALMOHHOrO MaTepmara, KoTopble AOCTYMHbI MOCIEe YCTaHOBKM, Kak Anst HopMarbHOW KChyaTauuu;

- NOBEPXHOCTb, Ha KOTopoK ycTaHoBneHo Y3UIT, npy He06X0AMMOCTM NOKPLITYHO METanMyeckon onbrou;

- BUHTbI U Apyrue npucrnocobnenns ans kpennexus Y3UI k onope.

[Mpun namepeHnax meTannmyeckyto ornbry pasmeLlatoT Takum 06pasom, 4Tobbl ahHPEKTUBHO UCMbITATbL BO3-
MOXHble 06pa3oBaBLUMECS NPU NTUTbE 06oW.

3alnTHbIE aNeMeHTbI, coeanHeHHble ¢ PE, B 3TOM UCMbITAHUM MOXXHO OTCOEANHUTD;

b) mexxay yactamu Y3UI, Haxogawwmmmncs nog HanpsbkeHneM, rnaBHOM Lenu 1 4acTsiMU, HaxoaaWwmMmcs
NoA HanpsKeHWeM, BCnoMoraTernbHbIX Lenen, ecnu nmetotcs. ConpoTuBeHne N30NSALUN He J0IMKHO BbITb HUXE:

-5 MOM — ans nsMepeHun cornacHo NepeyvmcrieHunto a);

- 2 MOM — ang namepeHunn cornacHo nepevmcneHmto b).

7.9.8 AnekTpuyeckasa NPOYHOCTb U3OSISLIUN

Y3WI HapyXHOWM YCTaHOBKM UCNbITLIBAOT MEXAY BbiBOAaMU 6€3 BCTPOEHHbIX YaCTeN.

B xoge ncnbitanns Y3UI noaeepratoT 06pbidrmaHumto cornacHo MOK 60060-1 (nyHkT 9.1) [1].

Y3WI BHYTpeHHen yCTaHOBKN UCMbITLIBAKOT, KaK yka3aHo B 7.9.7.2, nepevuncrienns a) u b).

Y3UIT ncnbITbiBAOT HANPSXXEHNEM MEPEMEHHOTO  Tabnuuya 16 — OnekTpudeckast IPOYHOCTb N30MALMM

TOKa cornacHo Tabnuue 16. HaunHasi ¢ nonoBuHbI yKa-
[OnutenbHoe paboyee McnbiTaTenbHoe Hamnpsike-
3aHHOr0 3Ha4YeHNS, HaNpPsXKeHe NOBbLILAKT B TEYEeHne HanpskeHve Y3UM U, B HUe nepemMeHHoro Toka, KB
o ,
30 ¢ 4o NONHOro 3Ha4YeHns1, KOTOPOE 3aTEM BblAepXKMBa-
10T B TeYEHMEe 1 MUH. Ao 100 1.1
» 200 1,7
[Mpu ncnbiTaHn He OOMKHO NpomcxoauTb 0bpaso- » 450 29
BaHWs Ayrn unm npobosi, ogHaKo JOMNyCKakTCs YacTuy- » 600 3,3
Hble pa3psAabl, eCrv USMEHEHWe Hanps>KeHns npu pasps- » 1200 4,2
[e coctasnseT meHee 5 %. » 1500 5,8
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CuroBoii TpaHcdopMaTop, NPUMEHSAEMBIN MPY UCTIbITAaHWK, MOCHE TOrO Kak OH ObI OTPerynMpoBaH Ha Ucrbl-
TaTenbHOE HanpsKeHne Npy Pa3oMKHYTbIX BbIBOAAX, AOSMKEH 06ecneynBaTb TOK KOPOTKOrO 3aMblKaHUs Nopsiaka
200 MA npu 3aMKHYTbIX HAKOPOTKO BbiBoAax. Pere makcrmManbHOro Toka, eCriv MMeeTcs, A0MMKHO cpabaTbiBaTh,
€CIn TOK ucnbiTatenbHou uenu npesbicuT 100 MA. YCTPOMCTBO 41151 U3MEPEHUS UCTIbITATENbHOIO Hanps»KeHus
AOMKHO UMEeTb NorpewHocTb + 3 %.

BcrnomoraTtenbHble Leny ucnbitbiBatoT cornacHo FOCT P 50030.5.1.

7.9.9 CTOMKOCTb K MPOHMKHOBEHUIO TBEPAbIX YacTUL, U BOAbI

WcnbiTanne npoBoasT cornacHo FOCT 14254 Ha cOOTBETCTBME CTEMEHN 3aLLMUTHI.

7.9.10 UcnbiTaHne MHoronontocHbIx Y3UI Ha cyMMapHbIn pa3psaHbIA TOK

YcnoBus ucnblTaHun

BobiBog PE unn PEN mHoronontocHoro Y3UI coeamHsaoT ¢ 0aHOM CTOPOHOM UCNbITaTENbHOMO reHepartopa.
Kaxkgbin n3 0CTaBLUMXCS BbIBOAOB COEAMHSAIOT C APYIrov CTOPOHOWN reHepaTopa yYepes 00bIYHOE MOSIHOE CONPOTUB-
neHve, cocrtosiLee 13 aktmBHoro conpotueneHnsa 30 MOM 1 MHOYKTUBHOrO conpoTtueneHuns 25 Mkl

MpnmevyaHuns

1 [aHHble NonHble CONPOTUBNEHUS UMUTUPYIOT NOACOEAMHEHME K UCTOYHUKY MUTaHUS, U3MepuTenbHas cuctema
(Hanpumep, LWYHTUPOBaHWNE) HE AOIMKHA BNUSATL Ha MX YBENUYEHME.

2 [aHHas ucnbiTaTenbHasi cxema He SIBNSETCA NPeACTaBUTENbHOW AN BCEW CUCTEMbI 3NEKTPUYECKMX CXEM,
noaTomy Ans Apyrux npoueayp UCnbiTaHus MOryT notTpeboBaTbes CneuuduyHbie CXembl.

MoryT 6bITb NMPYMEHEHbI 6oMnee HU3KKE NOMHbIe CONPOTUBIIEHNS], ECIN AeNCTBUTENbHbI JOMYCKU Ha 3HaYe-
HVISi MPOMOPLMOHASTbHBIX UMIYIBCHBIX TOKOB COrmacHo Tabnuue 17.

MpwunMedyaHne— MNponopunoHanbHbIA UMMYSBLCHBIN TOK paBeH 3HAYEHWO CYMMapHOro paspsiAHOro Toka,
aeneHHomy Ha N, roe N — yucno TokoBeayLLmMX BbIBOAOB (ha3Hble U HEWTParbHbIN).

Tab6bnuua 17 — Jonycku Ha NpoNopLMOHasbHble UMMYMbCHbIE TOKM

Knacc ucnbiTaHms npOI’IOpLI,MOHaJ'IbeIe MMNYyrbCHblIE TOKK ,D,OI'IyCKM, %
Loea(1) = Toeak(2) = Ipeakn) = Lpeak ! N: +10
WcnbiTaHre knacca | Quy = Q)= Q) = Qlltota)) / N, +20
WIR (= WIRyp) = WIR = WIR(Iryyy) | N? + 35
WMcnbiTanme knacca |l 18,20(1) = [8,20(2) = Igipony = total ! N +10

Mpoueaypa ncnbiTaHus

MHoronontocHoe Y3WUI ncnbiTeiBatOT OAUH pas ¢ CyMMapHbIM pa3psiaHbIM TOKOM Iy, YKa3aHHbIM U3roTo-
BUTENEM.

Kputepun cooTBETCTBUSA

3aTtem ncnbiTaTenbHbI 06pasew kaxxagoro Buaa npucoeanHsoT K U,. MicnbiTatenbHbin TpaHcdopmaTop Aor-
YKEH UMETb Harpy304Hyt CNOCOOHOCTL MO TOKY KOPOTKOrO 3amblkaHus He MeHee 200 MA.

M3mepstoT TOK, NpoTeKatoLLmMin Yepes ncnblTatenbHbIi obpasel,.

MrKoBOE 3Ha4YeHNe ero akTMBHON COCTaBMSAIOLLEN He JOIMKHO npeBbIwaTh 1 MA, unu cobctBeHHas noTpeb-
nsieMast MOLLHOCTb He JOIMKHa yBenuunTbes 6onee yem Ha 20 % No CpaBHEHUIO C U3MEPEHHOM Mo 7.7.5.

Mocne Toro kak ucnbiTatenbHbI oOpaseL, oxnaguTcs NPUbNM3NTENbBHO 40 TeMNepaTypbl OKpYXKatoLero
BO3[yXa, UCMbITaHWeM No 7.5 onpefensitoT naMepeHHoe npefenibHoe HanpsKeHue s NpoBEpPKM, COXPaHUIICS
1 YPOBEHb HaMpPsXeHWs 3aLLMThl, yka3aHHbIA n3rotoBuTenem. VicneitaHne no 7.5.2 nposogsat Tonbko npu 1, a
ucnbltaHus no 7.5.4 n 7.5.5 — toneko npu U,.. BcnomoratenbHble Lenu, HanpuMep MHANKaTOPbl COCTOSIHNS,
OOIMKHbI ObITb B paboveM COCTOSIHUN.

BusyanbHbIi OCMOTP UCTBITYyEeMOro obpasLa He AOSMKEH BbISBUTb HUKAKNX MOBPEXOEHUN.
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8 KOHTpOﬂbeIe n npuemMoyHblie UcnbiTaHUA

8.1 KoHTposnbHbIe UcnbiTaHUs

Cnepyet npoBecTu UcnbiTaHne(s) aAnsi npoBepku cooteTcTBUs Y3UI TpeboBaHmnsiM paboToCcnocoOHOCTH.
M3roToBuTENb AOMKEH YKa3aTb METOAbI MCMbITaHWUN.

MpoBepKy, 4TO I, HWKE 3a4aHHOTO 3HAYEHWS, BbINOMHSAET U3rOTOBMTENb NPU 3agaHHOM U...

8.2 NpnemMoUHbie ucnbiTaHUs

[MpremoyHble NCMbITaHNS NPOBOAST MO COrNacoBaHMIO MEXAY U3roToBuTenem n notpebutenem. Ecnn no-
TpebuTens B CBOEM COrmnalleHnn onpeaenseT NpMeMOoYHbIe UCTIbITaHUS, TO UX MPOBOAAT Ha Bnvxanwem Lernom
yncne obpasLoB, paBHOM KOPHIO TpeTben cTeneHmn oT yncrna noctaensembix Y3UI. Jlioboe nameHeHune ymicna
NCMbITYyeMbIX 00pa3LoB 1y BUAA UCMbITAHWSA NOANEXUT COrMacoBaHMIO MEXAY M3rOTOBUTENEM U NOTpebuTenem.

Ecnu He ykasaHo MHOE, criegytoLLme UCTbITaHUs KNnaccnuLMpyoT Kak MPUeMOYHbIE:

a) NpoBepKa naeHTUdmKaLMm oCMOTPOM Mo 7.2;

b) npoBepka MapkMpoBKM OCMOTPOM MO 7.2;

C) MpoBepKa 3NEKTPUHECKNX MapaMeTpPoB (Hanpumep, U3MEPEHHOTO NPEAENbHOro HAaNPSPKEHNS Mo 7.5).
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MpunoxeHue A
(pekomeHayemoe)

Mpumep npoBepeHus ncnoitanmn Y3UIN knacca l

[ns onpepenexusa Harpyskn Ha Y3WUI Heobxooumo 3HaTb pacnpegeneHne Toka npy npsMoM nonagaHvuu Mon-
HWUW B nMpeaernax aMneKTpoyCTaHOBKW 3[4aHus.

[ns onpegeneHns pacnpeaenexHns Toka, npoxoastiero vyepe3 Y3UI npy npsMom nonagaHnyM MOMHWM B YCTaHOB-
Ky, 060pyAOBaHHYIO Hapy>XHOW CUCTEMOW MOSHME3aLMUTbl, JOCTAaTOMHO TOYHO paccyuTaTb OMUYECKOe COMpOTUBEHWE
3a3eMneHnn, HanpuMep 3faHus, Tpyb, CMMoBOW pacnpeaenuTenbHoOn cuctemsl 1 T. A. Ha pyucyHke A.1 nokasaH Tunuy-
HbIN NpYMep pacnpegeneHns Toka.

Tam, roe HeBO3MOXHa MHAMBMAYanbHas OUeHKa (HanpuMmep, nyTem pacdyeta), npuHumatot, 4To 50 % obuwero
pa3psgHOro rpo3oBoro Toka / nonagaeT Ha BblIBOA 3a3eMIIEHUSI CUCTEM PO303aLLnThl 3alumaemMon cTpykTypbl. OcTaB-
wuecs 50 % Toka, obo3Havaemoro Ig, pacnpenensitoT cpeamn 06CnyXmBatoLLMX NOABOASALLMX Y3MOB CTPYKTYPbI, Hanpumep
Hapy>XHbIX TOKOBEAYLLUMX YaCTeW, SrEKTPUYECKUX CUMOBBIX 1 KOMMYHUKaLMOHHbIX JIMHWA U T. 4. 3Ha4yeHne Toka, NnpoTeka-
IOLLEro B KaXaoM obcnyxusaroLleM ysne, pacCcuvTbiBaloT No opmyne

L= Ign, (A1)

rae n — 4ucno o6CcnyxvBatoLLMX y3roB.
Onsa oueHkn Toka, 0603Ha4YeHHoro 1y, B MHAMBMAOYanbHbIX NPOBOAHUKAX HE3KPAHUPOBAHHOMO kabens kabenbHbIN
Tok [, npoTekatoLwmin B kabene, 4eNAT Ha YUCIO NPOBOAHUKOB M:

Iy = Lim. (A.2)

[ns skpaHupoBaHHoro kabens Gonbluas YacTb TOKa NPOXOAMT Yepesd dKpaH. MNpeanoyTuTenbHoe 3HaveHne Ingqk
cooTBeTCTBYeT .

MpnmevaHuns

1 MpsAmon yoap MONHWM B AOMOMHEHME K BbllLECKa3aHHOMY paccmaTtpuBatoT B 0ObIYHOM nopsake.

2 WcnbiTatenbHble napamMeTpsl, ykaszaHHble B MOK 61312-1 [2], cBA3aHbl C yrpo30M NOPaxXeHUsk MOSTHUEN.

3 Tabnuua C.1 MOK 61312-1 [2] otnuyaeTcs oT Tabnuupbl 3 HacTosLero ctaHgapTa, nockonbky W/R He siBnsietcs
napameTpoM, NPeAcTaBNSALLMM NEPBOCTENEHHbLIN MHTEpPeC Ansa ucnbitaHus Y3UIT.

KorbLeBoii anekTpon

3a3emMneHns \

17%
—>

° Metannuyeckas /

raszoBas Tpyba

17%

Mepemblyka

Metannuyeckas / CTeHka Y3Un

BOAOMNPOBOAHAS / —D—

Tpyba
el O 2 Q]

PucyHok A.1 — OG6Luee pacnpefeneHne paspsigHOro rpo3oBOro Toka
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MpunoxeHune B
(o6s13aTenbHoOe)

3HayeHuss BpeMeHHoro nepeHanpsikeHusa (BIMH)

Mpoueaypa vcnbiTaHWa 3aBUCUT OT npeanoraraeMoro npuMmeHeHns Y3UI B cucteme HU3KOBOMBTHOM CUMOBOW YCTa-
HOBKM COMMAaCcHO MHCTPYKLMWN MO MOHTaxy, CChOPMYIMPOBaHHON M3roTOBUTENEM W NPeACTaBneHHoN Hxe B Tabnuue B.1.

Tabnuya B.1— 3HayeHus BIMH

UcnbiTatenbHble 3HaveHna BMH npu U, B

lMpumeHsiemas cuctema n noAkmnovaemble B TeyeHve 5 ¢ (noBpexaeHus | B TedyeHne 200 mc (nospexaeHus
NPOBOAHUKMN B CUCTEME HU3KOro Hampsbke- | B CUCTEME BbICOKOro Hampsixe-
Hus) (TpeboBaHus no 6.5.5.2 Hus) (TpeboBaHus no 6.5.5.1
1 ucnblTanusa no 7.7.6.1) 1 ucnblTanusa no 7.7.4.1)
Cucrtema TN
MopkntoveHbl L—(PE)N unn L-N 1,32U¢4 —

MopkntoyeHbl N—-PE — —

MopkntoyeHbl L—-L — _

Cncrema TT
Moaknioyensl L-PE 1,55U 1200 + Ugg
Mopkntoyersl L—-N 1,320 —
MoakntoyeHbl N—-PE — 1200
MopkntoyeHsl L-L — —
Cuctema IT
MoaknioyeHsl L-PE — 1200 + U
MopkntodeHbl L—N 1,320 —
MoagkntoveHbl N-PE — 1200

Mopkntovenbl L-L — —
Cuctema TN, TTun IT

MopkntoveHsl L-PE 1,65U4 1200 + Ugg
Mogkntodenbl L—(PE) N 1,32U¢ —
MopkntoveHbl N-PE — 1200

MopkntoyeHbl L—L — _

MpumevyaHuns

1 Hactosawas tabnuua npuHata no MOK 60364-5-53 [8]. Ansa gaHHbix uenen Uy = 1,1U,.

2 3Havenusa ansa Y3UM B ogHOda3HbIX TPEXNPOBOAHbBIX CUCTEMAX C 3a3eMIIeHHOW HenTpanbio n ans Y3UI
B TpexdasHbIX YEeTbIPEXMPOBOAHbLIX CUCTEMaxX (MPUMEHSEMbIX B cucteMax anektpoyctaHoBok CLUA) HaxogsTcs B
cTagun pacCMOTPEHMS.

51

OnekTpoTexHuyeckas bubnuoteka Elec.ru



OnekTpoTexHu4yeckasn 6ubnuoTteka Elec.ru

FOCT P 51992—2011

lMpunoxeHue [JA
(o6s13amenbHoe)

HononHumenbHbie mpe6oeaHus, yHumbiearoujue nompebHocmu IKOHOMUKU CMpaHbI
u mpeboeaHusi HayUuOHasIbHbIX CMaHAapmMoe Ha 3JIeKmpomexHu4Yyeckue usdesnusi

[A.1 Budbl knumamuyeckux ucrnioniHeHuti — rno FOCT 15150 u TOCT 15543.1.

Budbl knumamu4ecKux UcronHeHUl U HOMUHaIbHbIEe 3Ha4YeHUsl KITUMamu4yecKux ¢hakmopos OO/mKHbI bbimb yc-
maHoerieHbl 8 cmaHdapmax U mexHuU4eckux ycrnosusix Ha Y3UI KoHKpemHbIx cepuli u muros.

[A.2 HomuHanbHble 3Ha4eHUs1 MexaHU4YecKux eHewHux eosdelcmeyowux ¢pakmopos — no OCT 17516.1 u
QomkHbI BbiMb ycmaHoe8rneHbl 8 cmaHdapmax U mexHU4YecKux ycrnosusix Ha Y3UI KoHKpemHbIx cepull u muros.

HA.3 Mapkuposka Y3UIT domkHa coomeemcmeogamb mpebosaHusm Hacmosuweeo cmaHlapma u FTOCT 18620.

[A.4 BbigoOHble 3axkumbl Y3UI GomkHbl 0onyckampe rMpucoeOuUHeHUe MeOHbIX U afltoMUHUEBbIX MPO8OOHUKOS.

KoHmaxkmupyrowue nogepxHocmu 6bI800HbIX 3aXUMO8 OOKHbI UMEMb 3alyUmHble 2asib8aHOMNOKPbIMUS Mo
FOCT 9.005 onosom, 0/1080M — 8UCMYMOM UUu OpyauM MemarssioM, UMEKWUM 2aflb8aHUYECKY CO8MECMUMOCMb
C anmoMuHuem.

Bbi800HbIe 3axumMbl O0MKHBI UMemMb cpedcmea cmabunu3ayuu 3axuma amtoMUHUESbIX XUIT KOHMaKMmMHbIMU 3J1e-
MeHmamu, KOMMEeHCUpyweao ycadKy amtoMUHUESbIX XU MpuU YUKIUYecKux 8o3delicmeusix Hazpesa — OX/1axXO0eHusi
JKUIbI MPOBOOGHUKa MpuU 3KCayamayuu.

B donornHeHue K ucribimaHusiM 8bI800HbIX 3aXXKUMO8 C MEeOHbIMU MPo8oOHUKamu Onsi Y3UII, ocHauweHHbIX 3axuma-
Mu Onsi mpucoeOUHeHUs1 2UBKUX MPOBOOHUKOB, UCKIToYasi MpucoeOUHeHUEe C MOMOWbH HaKOHEYHUKO8, OO/mKHbI 6bImb
rposedeHbl Murnoable UcrbimaHusi 86180008 C armtoMUHUE8bIMU NPo8odHUKamu no memodam ucrisimaHut TOCT 17441.
Lnsa Y3UI HomuHanbHo20 moka He 6onee 125 A donyckaemcsi npumeHeHuUe memoda ucrbimaHull o fpuioXeHuro L
[OCT P 50345.

KoHkpemHbit memod ucribimaHull 8blbupaem u320mosumersib, UCX00s1 U3 3Ha4YeHUs1 NMpucoeOUHSIeMbIX cedeHull
POBOOHUKO8 U MpuemiIeMocmu yka3aHHbIX Memodos 0511 daHHOU KOHCMPYKUUU 8bI80OHO20 3axKuMa.

HA.5 KoHcmpykyus Y3UI domxkHa coomeemcmeosambs mpebosaHusam TOCT 12.2.007.6.

HA.6 TpaHcriopmuposaHue u xpaHeHue Y3UI — no FOCT 23216.

Ycnosusi mpaHcrnopmupogaHusi U XpaHeHusi u AorycmumMble CPOKU coxpaHsiemMocmu OO/mKkHbI 6bimb ycmaHosrsie-
Hbl 8 cmaHOapmax U mexHu4yeckux ycrnosusix Ha Y3UI KoHKpemHbix cepull U murios.

[A.7 Ynakoeka u epemMeHHasi Mpomu8OKOPPO3UOHHas 3auwuma O ycrioguli mpaHCcrnopmuposaHusi U XpaHeHus
rno NOCT 23216 dormkHa bbimb ycmaHoerneHa 8 cmaHdapmax U mexHuU4eckux ycrnosusix Ha Y3UI koHkpemHbix cepul
u murios.

[A.8 Bulbi ucnibimaHuli u ux HaumeHo8aHusi rpueedeHbl 8 HacmosiuwemMm cmaHdapme.

lMpoezpamma mumnosbix ucrbimaHull s8nsiemcsi 0CHO80U Oris1 yCmaHOBEHUSsT Npo2pamMmM KOHMPOIbHbIX UCMbIMma-
Hul nobbix eudos — no NOCT 16504.

Y3UI nodeepzatom Ke8anughukayUuOHHbIM, nepuoOuUYecKUM, npuemocOamoyHbIiM U MUurnoebiM UCMbIMaHUsIM, o-
psdok ux nposedeHusi domkeH coomeemcmeosamb [OCT P 15.201; nepuoduyHocmb ucrbimaHull, rnpoepammbl UCTbI-
maHuli u ycriogusi ux nposedeHusi O0mKHbI bbimb ycmaHo8reHbl 8 cmaHdapmax U mexHuU4yeckux ycrosusix Ha Y3UI
KOHKpemHbIx cepuli u murios.

HA.9 lpoepammbl MpueMOoYHbIX U KeanughuKkayUoHHbIX ucrsimaHult Y3UI domxHbl eknoyamps 8 cebsi nonHyto
rpoepamMmy muroebix ucrbimaHuli No HacmosiuwemMy cmaHO0apmy, a makxe ucrnbimaHus Ha cmolKoCMmb K 8HEWHUM
s8o3deticmaytowum pakmopam rno FOCT 16962.1, FOCT 16962.2, TOCT 17516.1.

HA. 10 lNpasuna npuemku Y3UI domkHbl bbimb ycmaHoeneHbl 8 cmaHdapmax U mexHU4Yeckux ycrnosusix Ha Y3UIl
KOHKpemHbIX cepuli u murios.

HAA.11 Nzzomosumenb 0omkeH 2apaHmuposamb coomeemcmeue Y3UI mpebogaHusim Hacmosiue2o cmaH-
dapma, a makxe mexHu4yeckux ycnosul Ha Y3UI koHKpemHbix cepull u murnos npu ycrnosuu cobrodeHus npasus
3KCMyamayuu, mpaHCcrnopmuposaHusi U XpaHeHUs, ycmaHaeau8aeMbiX mexHu4eckumMu ycrnosusmu Ha Y3UIT KoHK-
pemHbix cepuli U mMuros.

FapanmuliHbil cpok akcrinyamayuu Y3 — He meHee d8yx iem co OHSA 8800a 8 SKCMTyamauyuro U ycmaHasriu-
8aemcsi 8 mexHU4YecKux ycrogusix Ha Y3UI KoHKkpemHbIx cepuli u muros.

52

OnekTpoTexHuyeckas 6ubnuorteka Elec.ru



OnekTpoTexHu4yeckasn 6ubnuoTteka Elec.ru

FOCT P 51992—2011

lpunoxexue b
(cnpaso4yHoe)

CeedeHus1 0 coomeemcmeuu CCbI/TOYHbIX HaUUOHaJIbHbIX U MeX20CydapcmeeHHbIX cmaHdapmoe
MexOyHapoOHbIM cmaHAapmam, UCIoJib308aHHbIM 8 Ka4Yecmee CChITOYHbIX
8 NpuMeHeHHOM MeXOyHapoOHOM cmaHlapme

Tabnuuya Ab. 1

ObosraqeHue CCbino4HoZo Cmenerib Ob0o3Ha4yeHuUe U HauMeHOo8aHUe CChI/I0YHO20
HauuoHaribHo020, Mexaocy- | coomeem- MEXyHaPOOHOZ0 CmaHdapma

dapcmeeHHO20 cmaHdapma cmeusi

rOCT P 50030.1—2007 MOD MOK 60947-1:2004 «Annapamypa pacrnipedesieHusi U yrnpaesieHusi HU3KO-
goslbmHasi. HYacmb 1. Obwue mpebosaHusi U MemoObl uUcrbimaHul»

rOCT P 50030.5.1—2005 MOD MOK 60947-5-1:2003 «Annapamypa pacrnpedeneHusi U yrnpaeneHusi HU3Ko-
gonibmHas. Yacmb 5. Annapambsl U KOMMymauyuoHHbIe 3rieMeHmbl yeneu
ynpaerneHus. nasa 1. dnekmpomexaHuyeckue annapamsl 0ns yeneud yn-
pasneHus»

FOCT P 50345—2010 MOD MO3K 60898-1:2003 «AsmomamuyecKkue ebikoYyamernu 075 3awumsl om
c8epxmoko8 bbImo8o2o U aHaro2uyHo20 Ha3HaveHus. Yacmb 1. Aemoma-
muyeckue 8bIKoYamernu nepemMeHHo20 mokax»

F'OCT P 50571.26-2002 IDT MOK 60364-5-534:1997 «3nekmpoycmaHosku 30aHull. Yacmpe 5. Bbibop u
MOHmMax anekmpoobopydosaHus. Pasden 534. Ycmpolicmea 0nsa 3auumsl
Om UMMYMbCHbIX NMepeHanpsiKeHul»

rOCT P 51322.1—99 NEQ MO3K 60884-1—94 «CoeduHumenu anekmpuyeckue wmercesibHbie 6bimo-
8020 U aHasioeu4yHo20 HasHa4yeHus. HYacmb 1. Obwue mpebogaHusi u memo-
Obl ucrnbimaHui»

rOCT P 51686.1—2000 MOD MO3K 60999-1—99 «CoeduHumenbHbie ycmpolicmea. TpebosaHusi 6e3o-
macHoCmu K KOHmakmHbIM 3axkumam. Yacmp 1. TpebosaHus K 8UHMOBLIM U
6e38UHMOBLIM KOHMaKMHbIM 3aXumMam Orisi COeOUHEHUST MEOHbIX MpPo8oo0-
HUKO8 C HOMUHasbHbIM cedeHusiMm om 0,2 0o 35 Mm2x»

r'OCT P 51686.2—2000 NEQ MO3K 60999-2—95 «CoeduHumenbHbie ycmpolcmea. TpebosaHus 6e3o-
mnacHoCmu K KOHmaKkmHbIM 3axumam. Yacme 2. [JononHumenbHbie mpebo-
8aHUSI K BUHMOBbLIM U 6E38UHMOBbLIM KOHMAaKMHbIM 3aXumam Orisi coeou-
HeHUs1 MeOHbIX MPOBOOHUKO8 C HOMUHaITbHBIM ceyeHuem om 35 do 300 mMm2»

FOCT 14254—96 MOD MOK 529— 89 «CmeneHu 3awumsi, obecriedusaembie obornoykamu (koo IP)»

FOCT 24622—91 IDT HNCO 2039-2—87 «llnacmmacckl. OnpedeneHue meepdocmu. Teepdocmb
no Pokeenny»

FOCT 27473—87 NEQ MOK 112—79 «Memod onpedeneHusi cpagHUMENbHO20 U KOHMPOIbHO20
UHOEKCO08 mpeKuH2ocmouKocmu meepobiX 3M1EKMPOU30SAUUOHHbBIX Mame-
puanosx

FOCT 27483—87 NEQ MO3K 695-2-1—80 «McnbimaHusi Ha eocrinameHssemocms. HYacmeb 2—1/1. Me-

moO0bI ucribimaHud. Jlucm 1. Pykogodcmeo o ucrbimaHur Hazpemou rnpo-
80J10KOU»

MpumeyaHune— B HacTosAwen Tabnmue ncnonb3oBaHbl CneayLlme YCrnoBHble 0003HaYEHMs CTENEHN

COOTBETCTBUA CTaHOAPTOB:

- MOD — moaunduumpoBaHHble CTaHaapThl;
- IDT — nageHTuYHble cTaHaapThl;
- NEQ — HeakBMBaneHTHble cTaHAapThl.
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MO3K 60060-1 (1994)

MO3K 61312-1 (1995)

MK 61180-1 (1992)

IEEE C62.45 (1992)

MO3K 60227 (Bce yacTtn)

M3K 60245 (Bce yacTtn)

M3K 60664-1 (1992)

M3K 60364-5-53 (2001)

OnekTpoTexHu4yeckasn 6ubnuoTteka Elec.ru

Bubnuorpadcus

MeToauka BbICOKOBOMLTHBIX UCNbiTaHUA. YacTb 1. O6wme onpeneneHus n TpebosaHus
K UCMbITaHWAM

(IEC 60060-1:1994 High-voltage test techniques — Part 1: General definitions and test
requirements)

3awumTa OT rpo30BbIX AMEKTPOMArHUTHbIX UMMynbCcoB. YacTb 1. ObLwme npuHLMNbI

(IEC 61312-1:1995, Protection against lightning electromagnetic impulse — Part 1:
General principles)

MeToauka BbICOKOBOMBTHbBIX UCMbITAHWIA A5t HU3KOBOMBTHOTO  3MeKTPoobopyaoBaHuS.
Yactb 1. OnpepeneHusi, TpeboBaHMS K WCMbITAHWUAM U METOAMKE

(IEC 61180-1:1992, High-voltage test techniques for low voltage equipment — Part 1:
Definitions, test and procedure requirements)

PykoBOACTBO MHXeHepOB-anekTpukoB (BenukobputaHust) No UCnblTaHWAM Ha rpo3o3a-
LWMTY 0bopyaoBaHMs, NOAKIMOYEHHOTO K CUMOBbLIM HU3KOBOJBTHBIM CETSIM NEPEMEHHOIO
ToKa

(IEEE Guide on surge testing for equipment connected to low-voltage AC power circuits)
Kabenu B NONMBUHUNXIIOPUAHON M30MSILMU HA HOMUHarbHble HanpsbkeHust Ao 450/750 B
BKITIOUMTENBHO

(IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and
including 450/750 V)

Kabenun B pe3nHoBol nsonaumn. HomuHanbHble Hanpsbkewuus o 450/750 B Bknoum-
TenbHO

(IEC 60245 (all parts, Rubber insulated cables — Rated voltages up to and including
450/750 V)

KoopauHaums nsonsiumm anekTpoobopyaoBaHust HU3KOBOMbLTHbIX cuctem. Yactb 1. MpuH-
uunbl, TpeboBaHWs 1 MCMbITaHWSA

(IEC 60664-1:1992 Insulation coordination for equipment within low-voltage systems —
Part 1: Principles, requirements and tests)

OneKTpuyeckme yctaHoBkM 3aaHnin. Yacte 5—53. Beibop n ycTtaHoBka anektpoobopy-
poBaHus. KomMyTaumoHHas annapaTtypa v annapartypa ynpasneHus

(IEC 60364-5-53:2001) Electrical installations of buildings — Part 5—53: Selection and
erection of electrical equipment — Isolation, switching and control)
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