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MpepuncnoBue

Llenn n npuHumunel ctaHgapTnsaumm B Poccuinckon ®epepaumnm yctaHosneHsl PeaeparnbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHN4YeCcKkoM perynmpoBaHnmy, a npasuna NpMMEHEHUs: HauMOHamnbHbIX CTaH-
naptoB Poccuiickon ®epepaunm — FOCT P 1.0—2004 «CtangapTtusaums B Poccuinckon Pegepaumnn. OCHOBHbIE
NOSOXEHMA»

CBepeHuA o ctaHgapTe

1 NOArOTOBIEH O6LecTBOM € OrpaHnyeHHom oTBeTCTBEHHOCTEI0 «BHWWanekTpoannapat» Ha ocHoBe
COBCTBEHHOrO ayTEHTMYHOIO NePEBOAA Ha PYCCKUIA A3bIK CTaHAAPTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum komuTeToM no ctaHaaptmudaumm 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 «YCTpOoCTBa 3aLUmUThl OT NepeHanpsiKEHNM HU3KOBOSLTHbIE. YCTPOMCTBA 3aLUUThI
oT nepeHanpﬂmeHmPl, noacoeanHeHHble K HU3KOBOJ1bTHBIM CUCTEMaM pacnpeneneHna arnekTpoaHeprmn. 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 NonNHOCTbIO MAEHTUYHBI, a npunoxennsa OA, b v 6Gubnvorpadmsi 4ONOMHAOT UX C y4ETOM
noTpebHOCTEN HaLMOHANbHOM 3KOHOMUMKKM Poccuinckon ®eaepaumm n/mnm ocobeHHOCTEN POCCUIACKOM HaLMOHarb-
HOW CTaHOapTU3aumm

5B3AMEH I'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 a2eHmemaea ro MexHU4YeCcKoMy peayruposaHuro U Memporio2uu 8 cemu
WHmepHem
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BBegeHue

HacToswwi ctaHgapT pa3paboTaH B Lensix NPsiMOro nprMeHeHns B Poccum mexayHapo4Horo ctaHgapTa
M3K 61643-1—2005 «YCTponcTBa 3alLMTbl OT NEepeHanpsPKeHNIM HU3KOBOMLTHLIE. YCTPOWCTBA 3aLUThbl OT Nepe-
HanpsKeHUN, NOACOEAMNHEHHbIE K HU3KOBOMLTHBIM CUCTEMaM pacnpeneneHns anekTpoaHepriun. Yacte 1. Tpebo-
BaHWs U UCMbITAHUAY.

Hactosawmi ctangapt otnuyaetca ot MOK 6164 3-1 Hanuumem npunoxennin JA n [B.

MpunoxeHve JA cogepXuT AONONHUTENbHbIE TPEOOBAHNMS, yUnTbIBaOLLME NOTPEOGHOCTN SKOHOMUKM CTpa-
Hbl 1 TpeBOBaHNSA HaUMOHamMbHbIX CTAHAAPTOB Ha 3NEKTPOTEXHUYECKME N3ENKs.

MpunoxeHune [1b cooepXuT cBe4eHUs1 0 COOTBETCTBMU CChINTOYHBIX HALMOHAMbHbIX 1 MEXIOCY4AaPCTBEHHbIX
CTaHAapToB MeXxXayHapoAHbIM CTaHOapTaMm, MCNOoJSb30BaHHbIM B Ka4eCTBe CCbINTOYHbIX B NPUMEHEHHOM MeXOyHa-
pOAHOM CTaHaapTe.

B pasgene «bubnuorpadusa» npueegeHsl CBEAEHNS O MEXAYHAPOOHbIX CTaH4AapPTaXx, Ha KOTOPbIE UMETCS
CCbIJIK/ B HAcTodALeM CTaHOapTe U KOTOpble HE BBEAEHbI B Ka4eCTBe HaLMOHallbHbIX CTaHOapTOB B Poccuinckon
depnepaumn Unm B ka4eCcTBe MEXIOCyAapCTBEHHbIX CTAHAAPTOB, AENCTBYIOLLMX Ha Tepputopumn Poccuinckon de-
Aepaumn, Ui He UMEIOT SKBUBANEHTHOW 3aMEHbI.

lMpu ccbinke B TEKCTE CTaHA4ApTa Ha MeXAYHAPOAHbIN CTaHAAPT C Yyka3aHneM cepum n 6e3 ykazaHus KOHK-
peTHoM YacTu (Hanpumep, MOK 60227, MOK 60245) npMMeHstoT HalMoHarnbHble CTaHAaPTbl, BXOASILME B COOT-
BETCTBYIOLLYIO CEPUIO HAUMOHanbHbIX cTaHgaptoB (Hanpumep, FOCT P M3K 227 wnun TOCT P M3K 60227,
FOCT P M3K 245 nnn TOCT P M3K 60245). Mpu oTCYyTCTBUN COOTBETCTBYHLLENO HALMOHANbHOIO CTaHaapTa,
BXOASILLErO B yKa3aHHbIE Cepum, MPUMEHSAOT COOTBETCTBYIOLLYHO YacTb MEXAYHapOAHOro CTaHdapTa.

HacTtoswuii ctangapt otnnyaetca ot FTOCT P 52997—2002 nsmeHeHnem unm yTouHeHeM psiaa 4eNCTByO-
LnX I'IOJ'IO)KGHI/IIZ, a Takke BBegeHneM HOBbIX I'IOJ'IO)KGHI/IVI, B TOM Yncne:

- BBEEHbI HOBbIE ONpeaeneHns n yTouHeHbI AeCTByoLWme onpeaenenus (3.9, 3.18, 3.22, 3.23, 3.46, 3.47,
3.48ngp.);

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

- BBEEHbI JOMNONHUTENbHbIE TpeboBaHMs K naeHTudmkaumm Y3UN [6.1.1, nepeuncnenus f), x)];

- BB€EHbl AOMOJTHUTENBHO N YTOYHEHBLI TEXHUYECKNE TpeboBaHus Ha xapakTepuctukmn Y3WUI (6.5.5, 6.5.6,
6.6.4);

- BBEJEHbI AOMOSTHUTENBHO M YTOYHEHbI TPEOOBaHMSA 1 METOAb! UCMbITAHWIA MO TUMOBBLIM M JOMOMHUTENBHBIM
ucnbitTanuam Y3UI (7.1, 7.9, Tabnvubl 2, 3, 11, 11x, 17);

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

- BBEEHbI JOMOMHUTENBHO PUCYHKM 6a 1 13 1 psa opyrux 4OMOMAHEHUIA N YTOYHEHUNA.
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HAULMWOHANbHBIN CTAHOAPT POCCUUCKON SOEOAEPALUUMU

YcTpoicTBa 3aWmThl OT UMNYJIbCHLIX NepeHanpPsXXeHU HA3KOBOJILTHbIE
YacTtb 1
YCTPOUCTBA 3ALUUTLI OT UMMNYIIbCHBbIX 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 codepaT no 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 HasHa4YeHuUs. [1opsidok pa3pabomku u mocmaHo8Ku 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 KOMMymauyUuoHHbIe arieMeHmbI yenel yrpaeneHusi. [nasa 1. SnekmpomexaHuyec-
Kue arinapamsi Or1s yernel yripasrieHusi

FOCT P 50345—2010 (MOK 60898-1:2003) Annapamypa marnozabapumHasi anekmpudeckasi. Aemomamu-
yeckue 8blKmrodameru 0r1d 3aWumbi 0m C8epxmokos bbImoeo2o U aHaro2u4Ho20 HasHaqyeHus. Yacmes 1. Aemo-
MamuyecKue 8biKrrodameru Or1s 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
aHas02u4yHo20 Ha3HaqeHus. Yacmeb 1. Obujue mpebosaHusi U MemoOb! 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
COedUHEeHUSsT MeOHbIX MPOBOOHUKO8 C HOMUHaIslbHbIM cedeHuem om 0,2 0o 35 MM Ke.

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 0511 CoeOUHEeHUSI MEOHbIX NPOBOOHUKO8 C HOMUHabHbIM cedeHuem om 35 0o 300 mm Ke.
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OCT 9.005 —72 EduHasi cucmema 3awjumal 0m Koppo3uu U cmapeHusi. Memannbi, crinassl, Memarniu-
yeckue U HeMemaJiiudyeckue HeopaaHu4eckue noKpbimus. [Jonycmumbie u HeOOMyCcmuMble KOHMaKmbl ¢ Me-
marnnamu u Hememarnnamu

OCT 12.2.007.6—75 Cucmema cmaHdapmos 6e3ornacHocmu mpyda. Annapambs! KOMMymauyUuOHHbIE
HU3Ko8os/IbMHble. TpebosaHusi 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 palioHos. Kamezopuu, ycrnosus 3Kcriyamauuu, XpaHeHuUsi U mpaHCcrnopmupoeaHusi 8 Yacmu 803-
delicmeus KIuMamu4ecKux ¢hakmopos eHelwHel cpeldbl

F'OCT 15543.1—89 U3denus anekmpomexHu4yeckue. Obuwue mpebosaHusi 8 Yacmu cmoUKocmu K Kriuma-
muYyeCcKUM 8HeWHUM 8o30elicmeayrowum ghakmopam

OCT 16504—81 Cucmema 2ocyO0apcmeeHHbIX UcrbimaHul npodykyuu. VicrnsimaHusi U KOHMPOIIb Kaqe-
cmea npodykyuu. OCHOBHbIE MePMUHbI U OrpedenieHuUs

IOCT 16962.1—89 (M3K 68-2-1—74) W3denus anekmpomexHudeckue. MemoOds! ucrisimaHul Ha ycmou-
4Yu8OCMb K K/IUMamu4YecKuM 8HEWHUM 8030elicmeayowum ghakmopam

FOCT 16962.2—90 U30enus anekmpomexHu4deckue. Memodbi ucrisimaHuli Ha cmouUKOCMb K MexaHU4ec-
KUM 8HewHuUM 8o30elicmeayrowum chakmopam

OCT 17441—84 CoeduHeHus KoOHmMaKkmHble anekmpudeckue. lNpuemka u memoOsb! ucribimaHull

IOCT 17516.1—90 Usdenus anekmpomexHuyeckue. Obuwue mpebosaHusi 8 Hacmu CMOUKOCMU K MEXaHU-
YecKUM 8HeWHUM 8o30elicmayrowum chakmopam

OCT 18620—86 U3denus anekmpomexHuveckue. Mapkupoeka

IOCT 23216—78 W3denus anekmpomexHu4eckue. XpaHeHuUe, mpaHCropmupoeaHue, 8peMeHHas npomu-
BOKOPPO3UOHHas 3aujuma, yrnakoska. Obujue mpebosaHusi U MemoObl UcrbimaHuu

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

I'OCT 27473—87 (M3K 112—79) Mamepuaribi 35iekmpous0osisiyuoHHbIe meepobie. Memod onpedeneHusi
CpasHUMesIbHO20 U KOHMPOJIbHO20 UHOEKC08 MPEKUH20CMOUKOCMU 80 8/1aHOU cpede

OCT 27483—87 (M3K 695-2-1—80) UcnibimaHusi Ha noxapoornacHocms. Memodsi ucrisimaHud. Vcrbi-
maHusi Hagpemol rpoeosioKol

MpumeyaHue— [pu nonb3osaHuu HacmMoswuM cmaHlapmom uenecoobpasHo nposepums delicmeue
CCbINTOYHbIX cmaHdapmoe 8 UHOoPMayUoOHHOU cucmeMe obweao rnosib308aHuss — Ha oguyuanbHom calime ®ede-
panbHO20 azeHmcmea o MexHU4YeCcKoMy peaynuposaHuro U Memposioauu 8 cemu MHmepHem umu o exea2o0Ho
usdasaemMoMy UHGhOPMaUUOHHOMY yKadamesto «HayuoHanbHble cmaHOapmel», Komopbil onybukosaH Mo cocmosi-
Huto Ha 1 siHeapsi mekyuweao 200a, U 1o coomeemcmeyuUM exXeMecsYHo u3dasaeMbiM UHGOPMAaUUOHHbIM yKasame-
1M, ony6rukoeaHHbIM 8 mekyuiem 200y. Ecnu ccblniodHbili cmaHAapm 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 CCbifIka Ha Hez2o, MPUMEHsIemcsi 8 yacmu,
He 3ampaausarouwjeli 3my CCbIfKY.

2 YcnoBusa 3kKcnsnyatauum

2.1 HopmarnbHble ycrnoBusi SKcnnyaTtawumm

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

2.1.2 HanpsikeHune, nogaBaemMoe HenpepbIBHO MeXAy BbIBO4AMW YCTPOWCTBA AN 3aLUUTbl OT UMMYbCHbIX
nepeHanpsbkeHni (Y3WUI), He AOMKHO NpeBbILLIAaThL Er0 MakCUMarbHOIO ANMTENBLHOIO paboyero HanpsKeHns.

2.1.3 BbicoTa Hag ypoBHEM MOpsi He JofmkHa ObITb 6onee 2000 M.

2.1.4 TemnepaTtypa aKcnnyaraumm u XxpaHeHus:

- HopmarnbHasi TemnepaTypa — oT MuHyc 5 °C go nntoc 40 °C;

- npegernbHble 3HaveHns — oT MuHyc 40 °C go nntoc 70 °C.

2.1.5 OTHoCUTENbHas BAaXHOCTb B TeMnepaTypHbIX ycrnosusix nomeLleHns — ot 30 % 4o 90 %.

2.2 AHomManbHbIe YCIOBUA 3KCnyaTauum

Mpw ncnonb3oBanunn Y3UI B aHOManbHbIX YCOBUSX MOXET notpeboBaTtbcs paspaboTtka Y3UI ¢ ocobbimu
TpeboBaHUSIMUN K KOHCTPYKLMM U MTPUMEHEHMIO.

Insa Y3UI Hapy>KHOW yCTaHOBKM, MOABEPraeMbiX AEACTBUIO CONTHEYHOWN UITN MHOW paamaLmm, MOryT NoHa-
000UTLCA AONONHUTENBbHbIE TPeBOoBaHUS.

2
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3 TepMuHBbI 1 onpeaeneHus

B HacTosiLeM cTaHaapTe NPUMEHEHbI CrieayoLmMe TEPMUHBI C COOTBETCTBYOLLMMM ONpeaeneHnsIMu:

3.1 yCTpOMCTBO AsA 3aWuTbl OT UMNYJbCHbIX NepeHanpsbkeHunn (Y3WUI) (surge protective device SPD):
YCTpONCTBO, KOTOpPOE NpegHa3Ha4YeHo A1 OrpaHNYeHNs MEPEXOOHbIX MepeHanpsXKeHNN 1 0TBOA4A UMMYTbCHBIX
TOKOB. OTO YCTPONCTBO COAEPXKUT MO KpaHEN Mepe OAMNH HEMMHENHbIN SITIEMEHT.

3.2 ogHoBBogHoe Y3WUI (one-port SPD): Y3UIT, BkntoueHHOEe NapannernbHO B 3aluiiaemyto Lenb. MoxeT
MUMeTb OTAENbHbIE BBOAHOW M BbIBOAHOM BbIBOAbI 6€3 BKIHOYEHHOIO NOCregoBaTeribHO MOSTHOrO COMPOTUBIEHNS
Mexay BblBOAaMMU.

3.3 aByxBBogHoe Y3UI (two-port SPD): Y3UI ¢ AByMs KOMMNEeKTamMm BbIBOAOB — BBOAHbIM U BbIBOAHBIM —
C BKITHOYEHHbIM MOCeaoBaTenbHO MeXay BbIBOAAMM CneLmanbHbIM NOMHBIM CONPOTUBIIEHUEM.

3.4 Y3UI kommyTupytowero Tuna (voltage switching type SPD): Y3WIT, koTopoe B 0TCyTCTBME NepeHarn-
PSPKEHUIN COXPaHSIET BbICOKOE NMOMHOE COMPOTMBEHME, HO MOXET MTHOBEHHO M3MEHWUTb €70 Ha HU3KOE B OTBET Ha
cka4vok HanpshkeHus. OBLLMM MPUMEPOM 3NIEMEHTOB, CITYXaLLUMX KOMMYTUPYOLUMWN YCTPONCTBaAMMU, ABMSIOTCS
paspsigHVKK, ra3oBble TPYOKU, TMPUCTOPLI (KPEMHUEBLIE BhINPAMUTENN) 1 yipaBnsieMble TUpUcTopbl. Takne Y3UI
WHOra Ha3bIBalOT «PaspsioHUKNY.

3.5 Y3UIN orpaHnumuBarowero tTuna (voltage limiting type SPD): Y3UI, koTopoe B OTCYTCTBUE NepeHanpsi-
XKEHWNs1 COXPaHSAET BbICOKOE NMOMHOE CONPOTUBIIEHME, HO MOCTEMEHHO CHIMKAET ero ¢ Bo3pacTaHneM BOSHbI TOKa U
HanpspkeHus. OBLLUM NpUMEPOM 3MEMEHTOB, CMYXaLLMX HENMMHENHBIMW YCTPONCTBaMU, SBMSOTCS BapnCTOPbI 1
avnoaHble paspsagHuki. Takme Y3 nHoraa HasbiBakoT «OrpaHuymnTeENny.

3.6 Y3UIN kombmnHupoBaHHoro TMna (combination type SPD): Y3UI, cogepxaLune arnemMeHTbl Kak KoM-
MYTUPYIOLLEro TMNa, Tak 1 OrpaHnMYMBaroLLEero Tuna, KoTopble MOryT KOMMYTUPOBATb U OrpaHMyMBaTh HanpshXxe-
HMe, a Takke BbINOMHATb 006 (PyHKLUMW; NX AENCTBUE 3aBUCUT OT XapakTEPUCTMK MO4AaBAEMOrO HaNPSKEHNS.

3.7 Bugbl 3awmTbl (Modes of protection): 3awutHein anemeHT Y3UI MoXeT noacoeamHATLCA Mexay da-
3aMu UNu Mexay dason 1 3emnen, Unn mexay ason 1 HemTpanbto, U1 MeXAy HENTParbio 1 3eMren, Unm B
nto6o N3 kKoMobUHaLUA.

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

3.9 umnynbeHbIN TOK Iy, (impulse current /,,): Onpepensietcsa Tpems napamMeTpamu: NMKoBbIM 3Have-
HUEM ToKa /yeq, 3apsiaoM Q v yaenbHoi sHeprueit W/R.

MpwumeyaHwne— lMpumensaoT npu knaccudukaummn Y3WUIM ans neneitaHuin knacca |.

3.10 makcMmanbHbIV pa3psaHbIni ToK I, ANA ucneitaHui knacca Il (maximum discharge current
Iax for class Il test): MukoBoe 3HauYeHWe Toka, NnpoTekatoLLero Yepes Y3UI, umetoLlero coopmy BosHbl 8/20 1
BESIMYMHY COrnacHoO UcnbiTaTensHOMY LKy B pabodem pexume ncnbitanuii knacca ll. I,q, > 1.

3.11 makcumanbHoe anuTenbHoe paboyee HanpsikeHne U, (maximum continuous operating voltage):
MakcrmarnbHoe HanpshxeHne AeNCTBYOLEro 3HaYEHNS NePEMEHHOr0o 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 makcmmanbHOro AnnTernsHoro paboydero HanpsxeHus (U,) npu cbanaHcnpoBaHHbIX
HanNPsXXeHUsX U hasHbIX yrrnax B OTCYTCTBUE Harpy3Ku.

Y3WIN nogcoeamHeHo CornacHo MHCTPYKUMSM U3roTOBUTENS.

3.13 conpoBoxpaatowmin Tok I (follow current I): Tok, nonaBaembliii 3neKTPUYECKO CUIIOBON CUCTEMOW 1
npoxogsawmi yepes Y3UI nocne pa3psaHOro TokoBoro umnyrsca. ConpoBoXxaaroLLmil TOK CyLLeCTBEHHO OTu-
YyaeTcs oT AnutensHoro paboyero Toka /.

3.14 HomuHanbHbIN TOK Harpy3ku 1, (rated load current 1 ): MakcumanbsHbIV AAUTENbHbI HOMUHAMBHBIN
nepeMeHHbIV TOK (AeNCTBYoLLEee 3HaYEHME ) NN NOCTOSHHBIN TOK, KOTOPLIN MOXET NoAaBaThCs K Harpy3ske, 3aLm-
waemown Y3Ur.

3.15 ypoBeHb HanpsbkeHus 3awmTbl U, (voltage protection level U,): MNapameTp, xapaktepusytowwmnin Y 3UM1
B YaCTM OrpaHNYeHns Hanps>KeHUs Ha ero BbIBOAAX, BENUYMHA KOTOPOro BbibpaHa 13 Yvcna npeanoyTuTenbHbIX
3HayeHun. [laHHoe 3HaYeHre JOMKHO ObITh Bbille HanBOonbLIEro N3 M3MEPEHHbIX OrPaHNYEHHbIX HanpPsPKEHWN.

3.16 namepeHHoe npeaenbHoe HanpskeHue (measured limiting voltage): MakcmanbHoe 3HadeHue
HanpsbKeHWs, nsMepeHHoro Ha BeiBogax Y3UI npu nogade nmnynscoB 3agaHHoM (OOpMbl BOSHbI M aMinuTyabl.

3.17 octato4yHoe HanpsxeHue U, (residual voltage U,ys): MNMrkoBOe 3HaYeHne HanpsKeHus, NosiBNsto-
Lerocd Ha BelBogax Y3WI BcrieacTBme NpoxXoXaeH s paspsaHoro Toka.
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3.18 3Ha4eHMne BpeMeHHOro ucnbiTaTenbHOro nepeHanpsxeHus Uy (temporary overvoltage test value
Ur): VicnbiTaTenbHoe HanpsbkeHve, npurnoxeHHoe Kk Y3UI B Te4eHre onpeaeneHHoro npoMesxyTka BpemMeHy Ans
MoZenpoBaHus Npobosi B ycnosusix BINH.

3.19 cnoco6HocTb AByxBBoAHOro Y3WUIl BbigepKuBaTb NepeHanpsikeH1Usi Co CTOPOHbI Harpy3ku
(load-side surge withstand capability for a two-port SPD): CnocobHocTb AByxBBoaHoro Y 3UM BblaepxusaTh ne-
peHanpsbkeHne Ha BbIXOAHbIX BbIBOAAX, BbIpaXKatoLLAasiCst B CHUKEHUN Harpy3ok Ha Y3UT.

3.20 napgeHue HanpskeHUs (B npoueHTax) (voltage drop (in percent)):

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

rae Ugyopnr Uguix — BXOAHOE U BBIXOAHOE HANPSXXeHUA COOTBETCTBEHHO, U3MEPEHHbIE OAHOBPEMEHHO NPy NOAKIIO-
YEHHOW NOJSTHON aKTMBHOW Harpy3ke. [JaHHbIA NapaMeTp NPUMEHSIIOT UCKIMIOYUTENBHO ANs ABYX-
BBOAHbIX Y3UIT.
3.21 noTepu npu BKItoyeHuwm (insertion loss): MNoTtepu npu BrkntoveHun Y3UIM, onpegenstoLimecs oTHoLle-
HMEM HanpsKeHU Ha BbIBOA,AX, U3MEPEHHbIX CPa3y e nocre noaknoyveHus ncneiryemoro Y3UIM k cucteme, o
1 nocne BKIYeHus. Pe3ynbraTt BbipaXKaeTcs B MPoLeHTax.

MpumeyvyaHne — Tp96OBaHVIF| N UCNblTaHNA — B CTagun paCCMOTPEHUA.

3.22 umnynbc HanpskeHus 1,2/50 (1,2/50 voltage impulse): Imnynbc HanpspkeHUs ¢ oakTUYeCcKnM Bpe-
MeHeM gopoHTa 1,2 MKC 1 nonynepunogom 50 MKC.

MpunmevyaHuns

1 Bpemsi dpoHTa onpepensietcsa B cootsetcTBum ¢ MOK 60060-1 [1] kak 1,67 (fgg — f30), rae fgg U tzg — TOHKM,
cootBeTcTBytowme 90 % n 30 % amnnuTyAbl HA KPMBOWM HapacTaHWs UMnynbca.

2 Bpewmsi nonynepvoga onpeaensieTcs kak 0TPe3ok BPEMEHU MexXAy BUPTyarbHbIM Ha4aroM U TOYKOW Ha YpPOBHE
50 % amnnuTygbl Ha KPUBOW 3aTyXaHus.

BupTyanbHoe Hayano — To4ka, B KOTOPOW npsiMas NnuHus, npoxogswasn vyepes Toukm 30 % u 90 % Ha kpvBowm
HapacTaHus, nepecekaeT NMMHWUI0O BPEMEHU Ha OCY KOOPAMHAT.

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

MpunmevyaHuns

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

2 Bpewms nonynepuoga onpefensercs kak oTpe3ok BpeMeHU Mexay BUpTyarnbHbIM Ha4yanoM U TOYKOW Ha ypOBHE
50 % amnnuTygbl Ha KPUBOW 3aTyXaHus.

BupTyanbHoe Hauyano — Touka, B KOTOPOW npsamas NuHus, npoxoadwaa yepesd Toukm 10 % u 90 % Ha kpmBowm
HapacTaHus, nepecekaeT NUHUIO BPEMEHM Ha OCY KOOPAUHAT.

3.24 komGMHMpOBaHHasA BosiHa (combination wave): KoMGuHMpoBaHHasi BOriHa Co34aeTcs reHepaTopomM,
KOTOPbIV NOAAET B PA30MKHYTYHO Lierb UMMYbC HanpsixeHus 1,2/50 1 B KOPOTKO3aMKHYTYIO Lienb MMnyrsc Toka 8/20.
HanpskeHue, amnnuTyga Toka 1 hopMbl BOMHbI, nogasaemon kK Y3UI, onpeaensaoTcs reHepaTtopom 1 NOMHbIM
conpoTuenenvem Y3UI1, k koTopoMy npuknagbiBaeTcs MMnynbc. OTHOLLEHWE MUKOBOIO HanpsiKeHWs pa3oMKHY-
TOW Lenu K NMKOBOMY TOKY KOPOTKOro 3aMblkaHus cocTtasnsieT 2 OM; OHO onpeferieHo Kak yCroBHOe MosHoe
conpoTusneHue Z,. Tok KOpPOTKOro 3aMblkaHns 0603HayeH I .. HanpskeHne pazomkHyTow Lenu o6o3HaqeHo U..

3.25 TemnepatypHbIl c6om (thermal runaway): Paboyee ycnosue, Npy KOTOPOM YCTaHOBUBLLEECS CO-
CTosiHMe paccesiHus aHeprumn Y3UI npeBbiliaeT cnocobHOCTbL Koprnyca 1 coeanHeHWIn paccensaTtb TEMMOBYHO
3HEpPruio, BeayLlee K NoBbILLEHWNIO TEMNePaTypbl BHYTPEHHNX 3NIEMEHTOB, MPUBOASLLEMY K MOBPEXAEHNIO YCT-
poWncTBa.

3.26 TennoBas ctrabunbHocThb (thermal stability): CnocobHocTb Y3UI coxpaHaTe TepMoCcTabunbHOCTb
nocne ncnblTaHus B paboyem pexrme, Bbl3aBaBLLEM NPEBbLILLEHVE TemnepaTypbl, korga Temneparypa Y3WI co
BpemMeHeM noHmkaeTcsa n Y3UI paboTaeT npy 3agaHHbIX MakcMMarnbHOM ANUTENbHOM paboyveM HanpsikeHUU 1
YCINOBUSIX TEMMNepaTypbl OKpYXatoLLEero Bo3ayxa.

3.27 BbIxoa u3 cTpoA (degradation): MiameHeHne nepBoHavanbHbIx paboynx napametpos Y3UI noa Bos-
OENCTBMEM MEPEHANPSHKEHS, IKCMITyaTaumum Unmn HebnaronpusATHBIX YCIIOBUIA OKPY>KatoLLen cpeabl.

3.28 ycTOMYMBOCTb K TOKaM KOPOTKOro 3aMbikaHus (short-circuit withstand): MakcrmanbHbeIn oxunaae-
MbI1 TOK KOPOTKOIO 3aMblKaHUs, KOTOPbIN cnocobeH Bolaepxatb Y3UIT.

3.29 pazbeaunutens Y3UI (SPD disconnector): YCTponCcTBO (BHYTPEHHEE U/UNK HApPYXXHOE), NpeaHa3Ha-
YeHHoe Ans otcoeamHeHus Y3UI oT cunoBomn cucTemsl.
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MpumedyaHune—[laHHoe pasbeanHUTENBHOE YCTPOMNCTBO He 0b6naaaeT crnocobHOCTLIO K pasbeanHeHnio. OHO
npeaHasHavyeHo Ans npeaynpexaeHns  yCTOMYMBOM HEUCNPAaBHOCTU CUCTEMbI U NMPUMEHSeTCA Ans yKasaHusa o no-
BpexaeHun Y3UM. Kpome dyHKUMM pasbeanHeHWsi, OHO MOXET MMETb (DYHKLMIO 3alMTbl OT CBEPXTOKa U (DYHKLMIO
TEeNnnoBoON 3almnTbl. ATV PyHKUMU MOTyT ObITb 06beAHEHBI 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 3awutbl OT 4OCTYNa K ONacHbIM YacTaM, OT MPOHVMKHOBEHMWS TBEPAbIX UHOPOOHbIX
yacTtuy n/vinn Boabl (cMm. FOCT 14254).

3.31 TMnoBble ucnbiTaHuaA (type tests): VicnbiTaHus, npoBogMMble MO 3aBepLUEHMM pa3paboTkM HOBOW
KoHCTpykummn Y3UI anst yctaHOBNEHWS XapaKTepHbIX MapaMeTpoB M JoKa3aTenbCTBa COOTBETCTBUSA TpeboBaHMAM
onpegeneHHoro ctaHgapTa. [poBeaeHHbIe OAHaXdbl, OHM HE HYXXOATCS B MOBTOPEHUN A0 TEX Nop, noka name-
HEeHMe KOHCTPYKLMK HE MOBIEYET UBMEHEHNS XapaKTEPUCTUK. B 3TOM cry4ae NOBTOPHbIE NCMbITaHUS MPOBOAAT
TOJBKO MO M3MEHEHHBIM XapaKTEePUCTMKaM.

3.32 KoHTpoOnbHbIe UcnbITaHUA (routine tests): VicnbiTaHus, npoBoguMble Ha kaxaom Y3UIT, ero yactax
UnNn maTepuanax anga nogTBepXKaeHus, YTo n3genmne COOTBETCTBYET KOHCTPYKTOPCKON JOKYMEHTaLMM.

3.33 npuemMouHble ucnbiTaHusa (acceptance tests): cnoiranmsa Y3UIT unu nx npegcraBntenbHbix obpas-
LIOB, MPOBOAMMBbIE MO NpeaBapUTENbHON JOrOBOPEHHOCTU MEXAY M3rOTOBUTENEM U MOTpebUTENEM.

3.34 ycTtpomncTBo pa3Basku (decoupling network): YcTponctso, npegHasHayeHHoe ans Toro, 4tobbl BOC-
npenaTCTBOBaTb Nepefade aHepPruyn MMNynbca B CUIOBYIO CETb NMPU Nogade nuTaHus K ucneityemomy Y3UTT.
VHoraa HasbIBaloT «pa3Bs3blBaOLLNIA (PUNBTPY.

3.35 knaccudmkaumsa MMNynbCHbIX UcnbITaHum (impulse tests classification)

3.35.1 ucnbitanus knaccal l (class | tests): VicnbiTannsa, npoBogumbie ¢ HOMUHANBHBIM Pa3psgHLIM TOKOM
I, (cm. 3.8), nmnyrnbcHbIM HanpsxeHuem 1,2/50 (cMm. 3.22) u MakcumarsbHbIM UMMYTbCHBIM TOKOM i, (M. 3.9).

3.35.2 ucnbitanmnsa knacca ll (class Il tests): VicnbitaHus, npoBogMMble ¢ HOMUHAMNBHBIM Pa3pPSiAHbIM
Tokom I, (cM. 3.8), mmnynbCHbIM HanpskeHnem 1,2/50 (cm. 3.22) n makcumarnbHbIM PaspsaHbIM TOKOM I,y
(cm. 3.10).

3.35.3 ucnbitanua knacca lll (class Il tests): VicnbiTaHus, npoBogMMbIe € KOMBUHMPOBaAHHOW BOSTHON
(1,2/50, 8/20) (cm. 3.24).

3.36 3awmTa oT cBepxTOKa (overcurrent protection): YCTporCTBO ANd 3aLLMTbl OT CBEPXTOKA (Hanpumep,
aBTOMAaTMYECKNIA BbIKIOYATESb UM MABKUA NPeAOXPaHUTENb), KOTOPOE MOXET ObITb YaCTbHO ANTEKTPOYCTAHOBKM,
pacnonoXeHHon BHe 1 o Y3UI1.

3.37 yctpoimcTtBo guddepeHumnanbHoro Toka (YOT) (residual current device (RCD)): MexaHnyeckoe
KOMMYTaLMOHHOE YCTPONCTBO UM KOMMIIEKC YCTPONCTB, KOTOPbIE BbI3bIBAOT Pa3MblKaHWE KOHTAKTOB, Korga aud-
depeHumnanbHbIn UM HecbanaHCMpPOBaHHbIN TOK JOCTUrHET 3a4aHHOMO 3HAYEHNS B 3a4aHHbIX YCITOBUSIX.

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 UMMysbCHBIM TOKOM i, Ha eanHuLy conpoTtuenernst 1 Om. OHa pasHa uHTerpany Bo Bpeme-

Hu nnowaan Toka WIR = fizdt.

3.40 oxumAaaemMbIv TOK KOPOTKOrO 3aMblKaHUA UCTOYHMKa nuTanus 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 HE3HAUYUTENbHBIM COMPOTUBIIEHNEM.

3.41 HoMMHanbHas oTKIOYaroLas cnocobHOCTbL conpoBoxaaroLLero Toka Iy (follow current interrupting
rating 7;): Oxkmaaembi TOK KOPOTKOTO 3aMblkaHUs, KOTOPbIN Y 3UI B COCTOSIHUM OTKIMOYUTb CAMOCTOSATENBHO.

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

3.43 nngukaTop coctosHuA (status indicator): YcTporicTBo, ykasbiBatoLLee paboyee coctosiHme Y3UIT.

MpumevyaHne — Mopo6Hble MHONKaTOPbI MOTyT ObITb NTOKanbHbIMY C BU3yaribHOW n/vnn 3BYKOBOW CUrHanuaa-
umen nvnm MOryT UMeTb ANCTaHUMOHHYIO CUrHanunsauyuro W/MNN BbIXOOHOW KOHTAKT.

3.44 BbIXOAHOW KOHTaKT (output contact): KoHTaKT, BKMOUYEHHbIN B LieNb, OTAENbHYH OT FMaBHOW Lenu, n
NOAKIMIOYEHHBIN K pasbeanHuTento Y3UI nnm nHamkatopy COCTOSHMS.
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3.45 HoMMHanbHOe HanpsiXXeHne nepemMeHHoro Toka cuctemsbl U, (nominal a.c. voltage of the system
Up): HommnHanbHoe HanpsikeHne mexay da3on 1 HemTparnblo (4eNCTBYoLLee 3Ha4YeHNe HaNpPsXXeHNs NepeMeHHo-
ro ToKa) CUCTEMBI.

3.46 mHoronontocHbiM Y3UI (multipole SPD): Tun Y3WI ¢ 6onee 4yem ogHMM BUAOM 3aLLmnThbl UM Komou-
Haums Heckonbkux Y 3UI, aneKkTpuyeckn coeAMHEHHbIX B €QUHbIN.

3.47 cymmapHbIn pa3pagHbIn Tok I, (total discharge current I7,,): Tok, npotekatowmin no PE- nnu
PEN-npoBoAHuKy Npy UCMbITaTeENbHOM paspsaHOM TOKe Ans MHOronositocHoro Y3,

MpnmevyaHns

1 OT0 ncnblTaHe NPUMEHSIIOT ANS NPOBEPOK KYMYNATUBHBIX 3hdeKkToB Yy MHoronontocHbiX Y3UI ¢ HeckonbkuMu
Knaccamu 3alluThbl, NpopaboTaBLUNX HEKOTOPOE BPEMS.

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

3.48 makcumanbHoe aAnuTenbHoe paboyee HanpsxxeHne cunoson cuctemsl U (maximum continuous
operating voltage of the power system U,): MakcumansHoe HanpsieHne nepeMeHHOro (4enCTBytoLLee 3HaYe-
HWE) UM NOCTOSIHHOTO TOKa, KOTOPOMY MOXET NOCTOsIHHO noaBepraTecs Y3WI B TOUKe ero yCTaHOBKU.

MpunmeyaHune— B gaHHOM cniydyae pedb MAET TONMBKO O PErynmpoBaHun v (Mnuv) NageHnn n noBbILLEHUN
HanpskeHns. Ero Takke HasbiBalOT PaKTUHECKUM MaKCUMarbHbIM Hanps>KeHNWEM CUCTEMbl, OHO HEeMNoCPEeACTBEHHO
cBsizaHo ¢ Up.

4 Knaccudumkaumsn

MaroToBuTenu gomkHbl knaccudumumposaTe Y 3N no cnegyowmym napameTpam:
4.1 yncny BBOOOB:

4.1.1 ogHOBBOAHbIE,

4.1.2 nByxBBOAHbIE;

4.2 cnocoby BbINONHEHUS] 3ALLMTEI OT NEPEHaNPsKEHUS:

4.2.1 KOMMYTUPYIOLLIME HaNPsPKEHNE,

4.2.2 orpaHMYmnBatoLL e HanpsKeHune,

4.2.3 KOMOUHMPOBAHHOIO TUNa;

4.3 ncnbitTannam Y3UIM knaccos | — |1l cornacHo Tabnuue 1;
Taob6nwuya 1 — Wcnbitanusa knaccos |, 11 un lll
Knacc mncnbitaHus Oﬂpe,ﬂ,enﬂeMbIVI napameTp |_|yHKT mMeToaa ncnbiTaHUn
| Fino 7.1.1
I 1o 7.1.2
1 Uye 7.1.4

4.4 MecTOMoNOXeHWIO:

4.4 .1 BHYTpPEHHEN YCTaHOBKM!,

4.4.2 Hapy>KHOW YyCTaHOBKW.

MpumeyaHune—[naY3UM, naroToBrneHHbIX U KNaccurLmpyeMbiX NCKIOYUTENBHO ANS HAPY>XHOW YCTaHOBKM
1N MOHTUPYEMbIX He4OCTYMNHbIMU, BOOOLLEe He TpebyeTcs COOTBETCTBUSA TPEOOBaAHNAM OTHOCUTENbHO 3aLUMUTLl OT BO3Oen-
CTBYHOLLMX (haKTOPOB BHELLHEN cpeapl;

4.5 gocTynHoCTH:

4.5.1 gocTynHoe,

4.5.2 HeoCTyrMHoe.

MpwumeyaHune— HenoctynHoe o3Ha4aeT HEBO3MOXHOCTb A0OCTyna 6e3 nomoLy crneumanbHoro UHCTPYMEHTa
K 4acTaM, HaxoadawWwnmca noa HanpsXeHnew,

4.6 cnocoby yCTaHOBKU:

4.6.1 cTauMoHapHbIN,

4.6.2 nepeHoCHOW;



FOCT P 51992—2011

4.7 pasbeaunnHuTtento Y3UI:

4.7.1 MECTOMNOMNOXEHWIO:

4.7.1.1 BHyTPEHHEN YCTaHOBKMU,

4.7.1.2 Hapy>XHOW YCTaHOBKMU,

4.7.1.3 KOMOMHMPOBAHHON (O4HA YaCTb BHYTPEHHEN YCTAHOBKM, Apyrasi — Hapy>XHOW YCTaHOBKMN);
4.7.2 3alMUTHBIM OYHKLMSAM:

4.7.2.1 c TENNOBOW 3aLLUTON,

4.7.2.2 c 3aL4UTOMN OT TOKOB YTEYKM,

4.7.2.3 C 3al4MTON OT CBEPXTOKA.

I pnmMmeyvyaHune — PasbeanHutens moxeTt ObITb HE HY>XEH;

4.8 3amTe OT CBEPXTOKA:

4.8.1 ¢ 3awmTon,

4.8.2 0e33awunThl;

4.9 cteneHun 3awmnThbl, 06ecnevmBaemon obonodkamm cornacHo kogam IP, ykasaHHbeiM B FOCT 14254,
4.10 gnanasoHy Temneparyp:

4.10.1 c HopMarbHbIM AMana3oHoM,

4.10.2 ¢ pacLUMPEHHbIM AMana3oHoOM;

4.11 cncteme NUTaHNS:

4.11.1 nepemMeHHOro Toka YacTtotom ot 48 o 62 Iy,
4.11.2 NOCTOSIHHOrO TOKA,

4.11.3 nepeMeHHOro n NOCTOAHHOIO TOKa;

4.12 mHoronosntocHbIM Y3UIT.

5 CtaHaapTHble napameTpbl

5.1 lNpegnoyTuTenbHble 3HAa4YEHUST UMMYITbCHOMO TOKa Iimp ANS UcnbiTaHui knnacca |:

- IMKOBOE 3HauYeHune ToKa lyeqi: 1,0; 2,0; 5,05 10,0 1 20,0 KA,

- anekTpuyecku 3apsg Q: 0,5; 1,0; 2,5; 5,0mn 10,0 A - c.

5.2 MNpegnoyTuTenbHbIE 3Ha4YEHWS HOMUHAMNBHOMO paspsaHoro Toka /I, ans ucneitanun kracca 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 lNpegnodtuTenbHble 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 MNpeanoyTUTenbHble 3HAaYEHWs YPOBHS HanpsbkeHus 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 3Ha4EeHUST MaKCMManbHOro ANUTENBHOIO paboyero HanpspkeHnsa U, OencTByoLLero
3HaYeHNsA NePeMEHHOro UM 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 TpeboBaHUsA

6.1.1 UpeHTudmnkaumsa

M3roToBuTENb JOMKEH NPEQYCMOTPETE HANMYne criegyroLlen MHdopMaLmMmn (UCrbITaHNSA MPOBOASAT B COOT-
BETCTBUM C pasaenom7):

a) HaMMEHOBaHWe M3roTOBUTENS UM TOProBas Mapka U HoMep MOLENY;

b) kaTeropus pasmeLLeHns;

C) YMcno BBOAOB;

d) cnocob ycTaHOBKY;

€) MakcuMarnbHoe AnuTenbHoe paboyee HanpsbkeHne U, (Mo 0QHOMY 3HaUYEeHMIO AN KaXaoro knacca 3a-
LMTBI);

f) knaccmdmKaLuust UCMbITaHWI M NapameTpbl pa3psaa Ans KaXKaoro BUaa 3allmThl, 3asBlIeHHbIE U3rOTOBUTE-
nem, o6o3HavaeMble U MapKMpyeMble crieqyowmnm obpasom:

- Ans ucnbitaHua Y3UN knacca |: «ucnbitanus knacea |», «fing» 1 3HayeHne Toka B KA, niu « »(T18
NPAMOYTONbHUKE), « fiyo» 1 3HAYEHME TOKa B KA,
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- ans ucnbitanna Y3UN knacca Il: «ucnbitanus knacca l», « 1, 1 3HayeHne Toka B KA, nnm « »(T2B
NPSIMOYTONbHUKE), « I, » U 3HAYEHME ToKa B KA

- anavenbitadna Y3UN knacca lll: «uenbitanua knacca llly, «Uye» v 3HaveHne Hanpsbkenus B KB, vnu
« » (T3 B npaAmoyronbHuke), «Uy.» 1 3HaveHne HanpskeHus B KB;

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

h) 3HaueHne ypoBHs HanpsbxeHns 3awnTel U, (04HO 3HaYeHVe Ans Kaxaoro Buaa 3aluTbl);

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

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

K) BblaepXMBaeMbIli TOK KOPOTKOrO 3aMbIKaHUS;

1) MmakcumarnbHble peKOMeHO0BaHHbIE NapaMeTpbl 3aLUTLI OT CBEPXTOKA, ecrnv TpebyeTcs IP 6onblue 20;

m) yKkazaHue 0 AeNCTBUM pa3beanHuTenst (ecnm nMmeeTcs);

N) NONoXXeHne HopMaribHOW YCTaHOBKM MPU MOHTaXe (eCrnn 3TO MMEET 3Ha4YeHne);

0) naeHTdUKaLus BbIBOOOB (€CNM HEOOXOAMMO);

p) MHCTPYKLUUK MO yCTaHOBKE (HanpumMmep, NoacoeauHEHNE K HU3KOBOSBTHBIM CUCTEMAaM MUTaHUS, MEXaHU-
Yyeckune pasMmepbl, ANMHa NPOBOAHMKOB U T. A.);

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

r) yaenobHas aHeprus W/R tonbko ans ucnoitadmn Y3WIM knacca | (em. 7.1.1);

S) Ananas3oH TemnepaTyp;

t) HOMMHaMbHas oTKMYarLWas CnocoOHOCTL conpoBoXaaroLero Toka /Iy (kpome Y3WI orpaHnymBatoLLe-
ro tuna);

u) TpeboBaHus k pazbeanHuTento Y3UI HapyKHOWM yCTaHOBKM OOpMYITMPYET M3rOTOBUTENb;

V) andbdepeHLmanbHbin TOK Ipg (Heobs3aTensHo);

w) xapakrepuctuka BINH;

X) CYMMapHbIN pa3psaHbIv TOK Iy, Ans MHoronontocHbix Y3WIT (ecnu 3asiBrneH nsrotoBuTenem).

6.1.2 MapkupoBkKa

MapkunpoBKka cornacHo nepeuyncrneHusim a), e), f), g), h), j), 1), o) n q) 6.1.1 obsizaTensHO fomkHa BbITb
HaHeceHa Ha kopnyc Y3UI nnu Ha Tabnunykn, NpuKpenseHHbIe K ero Kopnycy. B HEKOTOPbIX KOHCTPYKLMSIX OAHO-
BBOAHbIX Y3UIT MOXHO He yKa3biBaTb HOMUHASbHbIA TOK HArpy3ku.

MapkupoBka AormKkHa ObITb HECTUPAEMOW U YETKOM U HE A0MMKHA HAHOCUTLCS HA BUHTbLI M CbEMHbIE AeTanu.
CooTBEeTCTBUE NPOBEPSIIOT UCTbITAHNEM MO 7.2.

MpumedyaHwune— Tawm, rge orpaHNYEHO MECTO, MAPKMPOBKY MO NEPEYNCIIEHNIO @) HAHOCAT Ha camo Y3WUI,
OCTarnbHYy0 MapKkMpOBKY pa3mellarT Ha nHauBMayanbHou ynakoske Y3WUII.

6.2 TpeGoBaHUA K INEKTPUYECKOWN YaCcTH

6.2.1 AnekTpru4yeckme coeguHeHuUsi

KoHCTpyKUMsi BIBOAOB JOSPKHA AONycKaTb NOACOEANHEHNE NMPOBOLHUKOB MUHUMATbHOMO Y MaKCUMasbHO-
ro NONepPeYHbIX CEYEHMIN COrMacHO yKa3aHUio U3roTOBUTENS.

Kaxxgoe ncneitaHue cnegyeT npoBoAUTb C UCNOMb30BaHMEM Hanbonee XXeCTkon KoHUrypaumm ¢ MUHK-
ManbHbIM U MaKCUMarbHbIM MONEePEeYHbIM CEYEHNEM B 3aBUCUMOCTM OT UCMbITaHna (cM. pasgen 7). Y3UT]
OOIMKHbI ObITh OCHALLEHbI BbIBOAAMM, B KOTOPbIX 3M1EKTPUYECKOE NOACOEAMHEHNE BO3MOXHO NOCPEACTBOM BUH-
TOB, Faek, BUIOK, PO3ETOK 1 APYrnX YCTPOUCTB paBHOM adhpekTMBHOCTM. COOTBETCTBME NPOBEPAOT MO 7.3.

6.2.2 YpoBeHb HanpsxeHuUA 3awutbl Up

MamepeHHoe npeaensHoe HanpspkeHre Y 3UI He JOmKHO NpeBbIlaTh YPOBHSA HaNpsKeHUs 3aLlnThbl, yKa-
3aHHOrO n3rotoBmTenemM. CooTBETCTBUE NPOBEPSIOT UCMbITAHNEM MO 7.5.

6.2.3 UcnbiTaHusa knacca | UMNYNbCHLIM TOKOM

MposoasaT ncnbitaHus knacca | ana Y3WI, korga narotosuTens 3asaenseT, 4to Y3UI otBevaeT onpeaenen-
HbIM TpeboBaHnAM. COOTBETCTBME NPOBEPSAOT M0 7.6.5.

6.2.4 UcnbiTaHusa knacca ll HoMMHanbHbIM pa3psgHbLIM TOKOM

MpoBoaaT ncneitaHus knacca |l ana Y3UI, korga narotosutens 3asenseT, 4to Y3UI oTBevaeT onpeaenex-
HbIM TpeboBaHuAM. COOTBETCTBME NPOBEPSAOT MO 7.6.5.

6.2.5 UcnbiTaHusa knacca lll komOuHnpoBaHHOM BOSTHOM

MpoBoaaT ncnbitanus knacca lll gns Y3, korga narotosutens 3asenseT, 4to Y3UI otBevaet onpegenex-
HbIM TpeboBaHusM. COOTBETCTBUE NPOBEPSAOT N0 7.6.7.

6.2.6 UcnbiTaHMe B pabo4yeM pexmme

Y3WI gomkHO BbIAEPKMBATL yKka3aHHble pa3psaHbIe TOKV MpY nojade MakCUMasibHOro AnmMTensHoro paboyero
HanpsbkeHus U, 6e3 HeJonyCcTnMbIX U3MEeHEeHU xapakTepnctuk. CooTBeTCTBME NPOBEPSIOT UCTIbITaHNEM MO 7.6.

8
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6.2.7 PasbegmHutens Y3UI

Y3UI MoryT UMeTb BHYTPEHHME MO0 Hapy>KHbIE pasbeanHUTENM, NGO nX kKomBuHauun. Nx yHKUMOHNPO-
BaHWe JOIMKHO ObITb yKa3aHo.

MpumeyaHune—Ilpu MmoHTaxe, He oTHocswweMmcs k Y3UNM, moxeT noTpeboBaTbCsl NPUMEHEHWE  [OMNOMHU-
TenbHbIX 3allUTHbIX yCTpOI7ICTB nvinn yCTpOI7ICTB 3allNTbl OT CBEPXTOKa ©onee HU3KOro HoOMUHana.

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

CooTBeTcTBME NPOBEPSIOT UCTIbITAHNSAMU N0 7.7 1 7.8.3.

6.2.8 Bo3aywHble 3a30pbl U PaCCTOSIHUA YTEUKU

Y3WUIT gormkHbl MeTb AOCTaTOYHbIE BO3AYLLUHbIE 3a30Pbl U PACCTOAHMSA YTeYKUN. VIcnbiTaHWs NPOBOAAT B
cooTtBeTcTBUM € 7.9.5.

6.2.9 TPEeKMHrocToMKOCTb

M3onupytowme getanu, npyuMeHsieMble 4118 YAepXXaHUs YacTen, HaxXoOAaLWMXCS No4 HanpsKeHNeM, OOSK-
Hbl ObITb TPEKUHTOCTOMKUMM UM UMETL pa3Mepbl, 4OCTaTOYHbIe, YTOObI 06ecneynTb HeOOXoANMbIE 3ONSALMOHHBIE
Xapakrepuctuku. icnbitaHnst npoBogdaT rno 7.9.6.

6.2.10 dneKkTpnyeckasi NPOYHOCTb U3ONALUN

OnekTpuyeckasi NPOYHOCTb n3onsuum kopnyca Y3UI gomkHa 6biTb 4OCTAaTOYHOW C TOYKM 3PEHNS YCTONYN-
BOCTU K NPO6OI0 1 3aLmnThl OT NPSMOro KOHTakTa. MicnbiTaHne NpoBoasaT B cOOTBETCTBUM C 7.9.8.

6.2.11 YcTOM4YMBOCTb K KOPOTKOMY 3aMbIKaHUIO

B ycnosusix nepeHanpsikeHns (KopoTKoro 3ambikaHust) Y3UI gomKHO BblAepXmMBaTh TOKU KOPOTKOMO 3aMbl-
KaHMS1, KOTOPbIE MOTYT BO3HUKHYTb NPW €ro akcnnyartauun. MicneiraHme npoBogaT B COOTBETCTBUM C 7.7.3.

6.2.12 PyHKUMOHMPOBaAHNE UHANKATOPA COCTOAHUA

O6Lwwue cBegeHns

Mpn npoBeaeHMN TUMOBLIX UCTIbITAHMIA COCTOAHME, MOKa3bIBAaEMOE MHANKATOPOM (MHAMKaTOpamMm), 4OMKHO
OaTb SICHOE NpeacTaBneHne 0 COCTOSTHUM TOW YacTu, C KOTOPOW OH (OHM) coeanHeH. Ona Y3UIT ¢ npegycmoTpeHr-
HOW MHOMKaUMEN NPOMEXYTOYHOIO COCTOSIHMS MOCNeQHEE He CHMTALOT NOBPEXAeHEM nHamkaTopa. [Npy Hannuum
Bornee Yem 0gHOro cnocoba NHAMKALUN COCTOAHMUS, HAaNPUMEP MECTHOW 1 AUCTaHLMOHHOW MHAMKaUWUW, cnegyeT
NPOBEPUTb MHAMKALMIO KaXXaoro Tuna. MI3rotoBmTenb AOMMKEH NPeayCMOTPETh MHApOPMaLMIO O PYHKLMOHMPOBa-
HUW NHAMKaTOPaA U AENCTBUSX, NPEANPUHUMAEMbIX B Cllydae U3MEHEHUS MHAUKALMK cocToaHMS. MHamkaTop Mo-
XET COCTOSAATb M3 ABYX YacTel, 06 beaNHEHHBIX COEANHUTENBHBIM YCTPONCTBOM, KOTOPOE MOXET ObITb MEXaHN4ecC-
KMM, ONTUYECKNM, 3BYKOBbIM, ANEKTPOMarHUTHbIM U T. 4. OgHy YacTb 3ameHsitoT npu 3ameHe Y3UIMT, v ee cnegyet
NCMbITbIBaTb, KakK yka3aHo Bbllle. [pyryto 4actb He 3ameHsoT npu 3ameHe Y3UI, n oHa JomKHa BbINOMHUTD
AONONMHUTENBHO He MeHee 50 onepauui.

l pnmeyvYyaHune — Bosneﬂcmme coegunHUTENbHOro yCTpOVICTBa, KOTOpOe npmnBoaunT B }J,eVICTBI/Ie He3aMeHAeMYy
4YacTb UHAMKATOpPA COCTOSIHUSI, MOXHO UMWTUPOBATL ApYyrMM cnocoboM, Yem AeincTBue yana 3ameHsiemon yactu Y3UI,
HanpumMmep oTaelfibHbIM 3N1EKTPOMarHuMTomMm mnu I'Ipy)KI/IHOI7I.

Ecnu Ha nHavkaumio NnpuMeHsieMoro Tuna MMeeTcs COOTBETCTBYHOLLIMIA CTaHAapT, To TpeboBaHUAM ero 4on-
)KHa YAOBNETBOPSATL HE3aMeHsIeMasi YaCcTb UHAMKATOPA COCTOSIHUSA MPU YCNOBUMW, YTO MHOUKATOP OOMKEH ObIThb
ucnbeitaH 50 onepaumamu.

6.2.13 U3onsauusa mexay oTaenbHbLIMU LiensiMu

Ecnun Y3UIT copepxuT uenb, 3rneKTpU4ecky N30MpoBaHHY0 OT FMaBHOM LIENK, U3roTOBUTENb JOIDKEH npe-
OyCMOTpeTb UHOPMALNIO, KACatOLLIOCH U30NSALUN MEXAY LIeNSMU U HAaNPSPKEHWI, BbiAEPKUBAEMbIX U30NSILEN,
aTakke cocraTbCsi Ha COOTBETCTBYHOLLME CTaHOapThI.

Mpu Hannumm Gonee ABYX Lienen Ans kaxaom KoMOrHaumm Lenen JomkHbI ObiTe caenaHbl NOSICHEHUS.

M3onauuio n anekTpruyeckyo MPOYHOCTb M30MALUKY OTAENBHbIX Lener cneayeT UCMblTaTb COrfacHo ykasa-
HWSIM U3roTOBUTENS.

6.3 TpeboBaHUsI K MEXaHUYECKOW YacTu

Y3UI gomkHbl 6bITb CHAaOXXeHbI CpeACcTBaMU 1151 MOHTaXxa, 0becrneynBaoLLMMy MEXaHNYECKYHO HadeX-
HOCTb. VicnbiTaHnsi NpoBOAAT B COOTBETCTBUM C 7.9.2.

6.3.1 Oowme nonoxeHus

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

- 3aXMMOB C BUHTaMU;

- raek;

- BUIOK,;

- PO3€ETOK;
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- 6e3BMHTOBLIX 3aXXKMMOB;

- COEQUHEHNN, NPOoKarbIBaLLMX U30NALMIO;

- NN JPYrruX yCTPONCTB Takom e 3(PHEKTUBHOCTN.

6.3.2 MexaHu4yeckue coeguHeHuUsA

a) BeiBogbl criegyet npukpennath K Y3UIT Takum 06pasom, 4Tobbl Obinio obecneyeHo HeOOX0AMMOE KOHTaK-
THOE [aBreHve Npu 3aTarmBaHnm UM OTMYCKaHMN KpeNEXHbIX BUHTOB U BNoKMpyroLLmx raek. [ins ocnabnexus
KpenexHbIX BUHTOB UITM BNOKMPYHOLLUX raek MOXET ObITb HEOOXOANM MHCTPYMEHT.

b) Bunku n wrencenbHble pO3eTKN AOMKHbI OTBEYaTh TPEOOBaHUSIM COOTBETCTBYHOLLUX KOHKPETHbBIX CTaH-
paptoBu [OCT P 51322.1.

C) BuHThbI, TOKOBEAYLLME YacTN U COEANHEHNS

1) SnekTpuyeckmne nnn MexaHN4eckne CoOeAMHEHNS OOJMKHbI BbIAEPXKMBATb MEXAHNYECKNE Harpy3Kku,
BO3HUKAKOLLME NPY HOPMAIbHOWM SKCNyaTaumm.

BuHTbI, npyMeHsiemble npy MoHTaxe Y 3WI Bo Bpemsl yCTaHOBKW, HE [OSMKHbI ObITb CAMOHAPE3HOTo TuMna.

CooTBeTCTBME NPOBEPSOT OCMOTPOM U UCTIbITAHMEM corfnacHo 7.3.2.1.

2) dnekTpuyeckme coeguHeHNs JOIMKHbI MMETb TaKyt KOHCTPYKLUIO, YTOObI KOHTaKTHOE AaBreHne He
nepegaBarnoch Yepes U30NALMOHHBIN MaTepurar, KpoMe KepaMuKuy, Critoabl U pyroro matepuara ¢ aHanormy-
HbIMW XapaKTepUCTUKaMK, ECNN MeTanMyYeckne YacTn He4OCTAaTOYHO 3MNACTUYHbBI 41151 KOMMEHCALMM BO3MOXHOW
yCafKv Unv pactekaHus N3oMnsiLMoHHOro MaTepuana.

CooTBeTcTBME NPOBEPSIHOT OCMOTPOM.

O npurogHocTV MaTepuana CygsaT no HEeM3MEHHOCTU pa3MepoB.

3) TokoBeayLLMe YacTu U COeAMHEHNS, BKIMOYasa MMEIOLLMECS YacTu, NpeaHa3HayYeHHble 4515 3aLMTHbIX
NPOBOAHMKOB, OOJPKHbI ObITh NTMOO:

- U3 Mmeau, NMbo 13 cnnaea, cCoaepXkallero no kparHen mepe 58 % mMeau Ans YacTemn, XornoaHbIX B
paboyem coctosiHun, nnn 50 % meam ona gpyrux yacten, nubo

- U3 Jpyroro MeTarnsa unm metanna c NoaxoasLLUmM NOKPbITUEM, HE MEHEE KOPPO3NECTOMKOIo, YeM Mefp,
1 UMEIOLLIErO NPUEMIIEMbIE MEXaHNYECKE CBONCTBRA.

CooTtBeTcTBYHOLWME TPEHOBAHUS M UCTIbITAHNSA A5 ONpeaeneHnst KOppo3necTOMKOCTU HAaX0asTCA B CTagun
paccMoTpeHust. ATn TpeboBaHUsi NO3BONAT UCMOMb30BaTh APYyrMe Matepuarbl, UMetoLLMe COOTBETCTBYOLLME MO-
KpbITWS.

TpeboBaHMsA HACTOSALLErO NOANYHKTAa HE PACcNPOCTPAHSOTCS HA KOHTAKThI, ANIEKTPOMAarHUTHbIE LIENu, Harpe-
BaTernbHble aneMeHTbl, BrMeTansbl, TOKOOrpaHUYMBatoLLME MaTepuansl, LLYHTbI, YaCTU ANTEKTPOHHBLIX YCTPONCTB, a
TaKXKe Ha BUHTbI, Falku, BTYITKW, 3aXKMMHbI€ NNACTUHbI U aHarorMyHbIe YacTy BbIBOLOB.

d) BuHTOBBIE BbIBOABI AN HAPYXXHbIX NPOBOAHNKOB

1) BbIBOAbI 41151 HAPYXXHBIX MPOBOAHUKOB AOMMKHbI ObITh TAKUMMU, YTOOLI NPY NPUCOEANHEHHBIX MPOBOAHM-
Kax rapaHTMpoBaTh NOCTOSIHHOE HEOOXOAMMOE KOHTaKTHOE AaBrieHne. Takue BblBOAbl MOTyT ObITb NGO BTLIYHOTO,
nnbo pe3bbosoro Tuna. BeiBoabl A0MKHbBI ObITh NErKo 4OCTYMHbI B TPeQyCMOTPEHHbIX YCNOBUAX 3KCMyaTaumm.
CooTBETCTBME NPOBEPSIOT OCMOTPOM U UCTIbITAHMEM COrfnacHo 7.3.2.2.2.

2) CpefcTtBa Ans 3axvmMa npoBOAHMKOB B BbIBOAAX He crieflyeT UCNorb30BaTh AN ukcaLmnm opyrux
KOMMOHEHTOB, XOTHA OHM MOTYT (PMKCMPOBaThL BbIBOAbI M NPENSITCTBOBATL UX BpaLLeHMo. COOTBETCTBME NPOBEPSIIOT
OCMOTPOM M UCMbITaHMeM no 7.3.2.2.2.

3) BbiBOABI AOMKHBI 06riagaTb COOTBETCTBYOLLIEN MEXAHUYECKOW MPOYHOCTLI0. BUHTBI M ranikun s 3axu-
Ma NPOBOAHMKOB LOJMKHBI UMETbL MEeTpMYeckyto pe3bby ISO unu apyryto pe3bby, aHanormyHyto no wary u mexa-
HMYecKkomn NpoyHocT. COOTBETCTBME NPOBEPSIIOT OCMOTPOM U UCTbITaHneM no 7.3.2.1 n 7.3.2.2. BpeMeHHO MOXHO
ncnonb3oBatb pe3bbbl Sl, BA, UN, NOCKONbKY OHM (haKTUYECKN aHaNoryHbl Mo LWary M MEXaHUYECKOM MPOYHOCTU
pe3bbe ISO.

4) BbIBOAbI AOMKHbI UMETb TaKyH KOHCTPYKLMIO, YTOObI MpuY 3aXKnme NPOBOAHUKA He BbI3bIBaTb €ro Mo-
BpexaeHunin. CooTBeTCTBME NPOBEPSIOT OCMOTPOM M UCTbITaHMeM no 7.3.2.2.2.

5) BbiBOAbI AOMMKHBI UMETB TaKyt KOHCTPYKLMIO, YTOObI NPOBOAHUK Db HAAEXKHO 3axaT Mexay MeTannm-
YecKkMMmM noBepxHocTAMKU. COOTBETCTBME NPOBEPSIOT OCMOTPOM U UCTbITaHUAMKM N0 7.3.2.11n7.3.2.2.1.

6) BbiBOABI AOMKHBI UMETb TaKyto KOHCTPYKLIMIO U pacrnonoXeHne, YTobbl HU XKECTKUIA CNMOLLHON, HK
CKPYY€EHHbIN MHOTOMPOBOJIOYHbIV MPOBOAHMKN HE MOITIM BbICKOSIb3HYTh MPW 3aTAMMBaHWUN KPENEXHbIX BUHTOB U
raek. [laHHoe TpeboBaHNe He OTHOCUTCS K BbIBOAAM Mo HAaKOHEYHUK. COOTBETCTBUE NPOBEPSIOT OCMOTPOM U
ncnbiTaHnem no 7.3.2.2.3.

7) BbiBOOb! AOMKHbI ObITb TaK 3aKpeneHbl UMY PacnonoXeHbl, YTOObI Npu 3aTArBaHnM U ocnabneHun
KpenexHbIX BUHTOB UIN raek BbIBOAb! HE MOIMM BbINAcTb U3 MECT UX KpenneHus k Y3UT.
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[aHHble TpeboBaHUS He NCKITIYakT BO3MOXXHOCTb BpaLLEHNS U CMELLLEHUST BbIBOAOB, O4HaKO Moboe mx
nepemMeLLleHne JOMKHO ObITb B 4OCTAaTOYHOM CTENEHM OFPaHNYEHO, YTOObI UCKIMOUYNTL HECOOTBETCTBME TpeboBa-
HWSIM HACTOSILLIEro cTaHgapTa.

[ns npegynpexaeHns ocnabneHuns 3akvMa OCTaTOYHbIMU CPeACTBaMM CHUTAKOT MPUMEHEHWE U30NNPYHO-
LLlero koMmnayHza unm cMosbl NPU YCIOBUK, YTO:

- 9TV CpeACcTBa He MOABEPrakTCs Harpy3kam Npy HOPMarbHON aKCHAyaTaumm n

- Ha nXx 9 PEKTMBHOCTb HE BMMSKOT TEMNEPATYpPbI, MMEILLME MECTO B CaMbIX HEBNAronpuATHbIX YCIOBUSX,
yKa3aHHbIX B HAcTosiLLeM cTaHaapTe. CoOTBETCTBME NPOBEPSIFOT OCMOTPOM, U3MEPEHNEM U UCTIbITAHUEM COrnac-
HO7.3.2.1.

8) BUHTbI U ravikv KpenneHust BbIBOAOB, NpeAHa3Ha4YeHHble AN NoACOeANHEHMS 3aLLMTHBIX MPOBOAHN-
KOB, JOJPKHbI ObITb CTOMKMMM K CAMOOTBUHUYMBAHMIO. COOTBETCTBME MPOBEPSAIOT UCMbITAHNEM BPYYHYHO.

e) be3BuHTOBbIE BbIBOAbI A1 BHELLHMX MPOBOAHMKOB

1) BelBOAbI AOMKHBI UMETb TaKyH KOHCTPYKLMIO, YTOObI:

- KaXkabl NPOBOAHMK ObIn 3aXkaT oTAenbHO. NPOBOAHMKN NOACOEANHSIIOT UM OTCOEAUHAOT MO0 BCe oA-
HOBPEMEHHO, MO0 Kax bl MO OTAENBHOCTY;

- Bbiria BO3MOXHOCTb HaAEXHO 3axaTb Nitoboe YMCro NPOBOAHWUKOB, BMOTh 4O MAaKCMMAaIbHO NpeaycMoT-
peHHoro. CoOTBETCTBME NPOBEPSOT OCMOTPOM U UCMbITAHNEM COrfacHo 7.3.3.

2) BbiBOObI AOMKHBI UMETb TaKyt KOHCTPYKLMIO, YTOObI Npu 3aXkaTnm He noBpexaaTtb NpoBogHuK. CooT-
BETCTBYME MPOBEPSAT OCMOTPOM.

f) CoegmHeHns, npokanbiBatoLLme N30NALMIO, A5 BHELUHMX MPOBOAHMKOB

1) CoeamHeHus1, NpoKarnbiBaLLye U30MsALUMI0, AOMMKHbI 0becneunBaTb HageXHOEe MeXaHNn4eckoe coean-
HeHune. COOTBETCTBME NPOBEPSIHOT OCMOTPOM U UCMbITaHMeM no 7.3.4.

2) BuHTbI, 06ecneunBatoLLne KOHTAKTHOE AaBNEHNe, He CreayeT UCNONb30BaThb 415 KPENneHNs apyrnx
3MNEeMEHTOB, XOTS OHM MOTyT yaepxuaTb Y3UI unu npegynpexaats ero BpaileHne. CooTBETCTBUE NPOBEPSIOT
OCMOTPOM.

3) BUHTbI He [OMKHbI BbITb U3 MSAFKOrO U NOABEPKEHHOTO TeKyvecTn meTanna. CooTBeTCcTBME NPOBEPS-
FOT OCMOTPOM.

6.3.3 Koppo3uecTtorkue metannbl

3aX1Mbl, KPOME NMPKUMHbBIX BUHTOB, OIIOKUPYHOLLMX raeK, COeAMHUTENBbHbBIX YMOPHbIX LWanb, npoBoga n T. n.,
OOIMKHbI ObITh M3 KOPPO3UECTONKOrO METasnsa, Hanpumep meau, natyHn nT. n. (M. FTOCT P 51686.1n FMOCT P 51686.2).

6.4 TpeboBaHMsA K yCNOBUAM OKpYKaloLlen cpeabl

Y3 B 3aBUCUMOCTI OT KOHCTPYKLMM AOIMKHBI HAAEXHO paboTaTb B YCIOBUSIX OKpY)KatoLLLEN cpeabl, CHn-
Tarowmuxcst HopmarnbHbiMU. CooTBeTCTBUE NpoBepsAtoT Mo 7.9.9. Y3UIT Hapy»XHOW YyCTaHOBKM AOIMKHbI UMETL 3a-
LUMTHBIV 3KpaH 13 CTekINa, rnas3ypoBaHHON KepaMUKX UK ApYyroro NOAXOAsLEro MaTepmana, yCTOMYMBOro K yib-
TpacnoneTOBOMY U3MYHEHNIO, KOPPO3NK, IPO3UN Y TPEKUHTY.

Y3UIM gormkHbl UMETb OCTAaTOUHbIE PACCTOAHUS YTEUKM MO MOBEPXHOCTU U30MNALMM MEXAY ABYMSI YaCTAMU
C pa3HbIMU MOTEHLManamu.

6.5 TpeboBaHusA 6e3onacHOCTU

Y3WUI gomkHbl 6bITb 6€30nacHbI Npy paboTe B HOpMaribHbIX YCIOBUSIX SKCMITyaTaLMm CornacHo pekomeHaa-
LMsIM.

6.5.1 3awuTa OT NPAMOro NPUKOCHOBEHUSA

[aHHble TpeboBaHus kacatoTcs gocTynHocTn Y 3UMT, B KOTOPbIX MakcuManbHoe AnuTenbHoe paboyee Ha-
npsbkeHne U, npesbiwaeTt 50 B nepemeHHOro Toka (4encraytoLLee 3Ha4YeHNe) Unm NoCTOSAHHOTO TOKa.

[nsa 3awmTbl OT NPSIMOTO NPUKOCHOBEHUS (HEAOCTYNHOCTb YacTel, HaXOAALWMXCS NoA HanpsbkeHem) Y3UTMT
OOIMKHbI UMETb TaKyt KOHCTPYKLMIO, YTOObI HEMb35 ObINO KOCHYTLCS YacTen, HaXoOsALWMXCS MO, HaNpshKeHneMm,
korga Y3WI ycraHoBneHo Ans npegnonaraeMon akennyatawmn. CooTBETCTBME NPOBEPSIIOT MO METOAUKE corrnac-
HO FOCT 14254 (nyHkm 7.4).

Y3WIT, kpoMe HedoCTynHbIX (CM. 4.5.2), BOMKHbI UMETb TaKyto KOHCTPYKLMIO, YTOObI MPU YCTaHOBKE UX Kak
Onst HopMarnbHOWM 3KCMyaTauum 1 NOACOEANHEHHbIX K HAM NpoBoAHMKax Yacth Y 3WI, Haxogsawmecs nog Hanpsi-
XeHueM, Obinu Obl HEAOCTYMHbI AaXe NOCMe N3bATUS YacTern, CHUMaeMbIx 63 MOMOLLM MHCTPYMEHTA.

CooTBeTcTBME NPOBEPSIHOT OCMOTPOM U, MPY HEOOXOAUMOCTK, UCMbITaHuAMK Mo 7.4.1. CoegnHeHve mexay
BbIBOAAMM 3a3€MIIEHNSI U BCEMU AOCTYMHBIMW YacTsIMU, MPUCOEeANHAEMbIMU K HAM, AOIMKHO MMETb HU3KOE COMpo-
TMBneHne. CooTBETCTBME NPOBEPAOT UCTIbITAHMEM N0 7.4.2.

6.5.1.1 MexaHunyeckasa npo4YHOCTb

Yactn Y3UIT, umetoLLme OTHOLLEHME K 3aLLMTE OT NPSIMOTO KOHTaKTa, A0IMKHbI 06MnagaTh 4OCTAaTOMHON Mexa-
HUYECKOM NPOYHOCTLIO. COOTBETCTBUE NPOBEPSAOT N0 7.9.2.
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6.5.1.2 TennocTomKkoCTb

YacTtu Y3UI, umetoLLme OTHOLLEHME K 3aLLmTe OT NPAMOro KOHTaKTa, AOMKHbI 0bragatb 4OCTAaTOYHON Ten-
nocronkocTbto. CooTBETCTBUE NpoBeEPAOT Mo 7.9.3.

6.5.1.3 ConpoTumBneHne nsonauun

ConpoTuBneHne n3onsaLumn JomKHo 6biTb gocTaTouHbIM. COOTBETCTBME NPOBEPSAOT N0 7.9.7.

6.5.2 OrHecTOMKOCTb

M3onupytoLme Yactu kopnyca LOMKHbI ObiTb TG0 HEBOCMTAMEHSAIOLLMMUCS, MO0 camo3aTyXatoLMMMU.
CooTtBeTCcTBME NPOBEPAOT N0 7.9.4.

6.5.3 CobcTBeHHas noTpebnsemas MOLWHOCTL P,

Ona Y3UM P, cnepyeT nsmepsTb Npy MakcUMarbHOM AnuTensHoM paboyem HanpspkeHum U, korga Y3
NOAKITFOYEHO COrfacHO MHCTPYKLIMAM M3rotoBuTens 6e3 Harpy3ku. iamepeHHoe 3HaYeHWe ToKa YyTEYKN He AOIMKHO
ObITb DOMbLLIE YKA3aHHOrO N3rOTOBUTENEM.

6.5.4 Tok yTeuku Iog cnegyeT nsmepsiTb NpyM MakCUMarbHOM AnMTernbHOM pabodem HanpsixeHun U, koraa
Y3 nogknioveHo cornacHo MHCTPYKUMAM M3roToBUTeNs 6e3 Harpysku.

6.5.5 Xapaktepuctuka BINH

Y3WIN pormkHo nnbo BbiaepxmeaTs BINH 6e3 dhyHKLMOHaNbHbLIX UIBMEHEHUIA, MO0 NOBPEXAATLCS B COOTBET-
CTBUU C KpUTEPUSMN 7.7.4n 7.7 .6.

MpwnMedyaHwne— [JaHHas xapakTepucTvka B COOTBETCTBUMN C UCMbITAHUAMU NO 7.7.4 1 7.7.6 He yduTbiBaeT
BO3MOXHOCTN BO3HUKHOBEHUA CKA4YKOB Hanps>XeHusa B CBA3U C BIMH.

6.5.5.1 BIMH, BbI3BaHHbIE NOBPEXAEHMAMM, BO3HMKAIOLLIMMW B YaCTW BbICOKOIO (CpeaHero) HanpshkeHus
CUCTEMbI NMUTaHUA

Y3WIM ¢ PE-npoBogHMKOM My NpegHasHavyeHHoe NS SKCnnyaTaumm B pacnpenenmrenbHbIX CUCTEMax
cnepgyet ucnbiTbiBaTb Npu Ur B COOTBETCTBUM C 7.7 .4 n Tabnuuen B.1 (npunoxeHune B).

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

B AaHHOM ucnbITaHMn HET HeobxoaumocTu, ecnn U, paBHO Ut unu npeBbiLLaeT ero.

B ocranbHbix cnyyasx Y3WI cneqyet ncnbiteiBaTte nvbo npy 3HadeHusix BINH Uy, npuBeneHHbIx B Tabnvue B.1
(npunoxenwe B), nnbo npm 3HadeHnax BINH, yka3aHHbIX N3rotoBnTeneM cornacHo nepeyncrnenmio w) 6.1.1, Bbiou-
patoT 6onee BbICOKME 3HaYeHus1. [laHHOe UCMbITaHNe NPOBOAAT B COOTBETCTBUM C 7.7.6.

6.5.6 CymMmapHbIN paspsaaHbIn TOK g,

[aHHoe ncnbiTaHe NPoBOAAT TOMBKO B TOM Cryyae, ecrv CyMMapHbIii pa3psigHbIv TOK 3asBlEeH N3roToBuTe-
nem B cootBeTcTBMM ¢ 7.9.10.

6.6 JononHuTenbHble TPeO6OBaHUSA K UCNbITaHUAM ABYyXBBOoAHbIX Y3UI n ogHoBBOoAHbLIX Y3UI ¢
pa3genbHbLIMU BBOAHLIM U BbIBOAHLIM BbiBOAAMU

6.6.1 PerynupoBaHue HanpsikeHuUs

[MpoueHT perynmpoBaHUst HANPSPKEHWS AOIMKEH ObITb yKa3aH M3roToBUTENEM, Y UCTbITaHKsA NpoBoaaT no 7.8.1.

6.6.2 HoMMHanbHbIN TOK Harpy3ku I,

HoMWHarnbHbIM TOK HAarpy3Kku JOMMKeH ObITb YKa3aH U3roTOBUTENEM, U UCTbITaHWSA MPOBOAAT No 7.8.2.

6.6.3 CnocobHOCTb BblAepXKUBaTb NepeHanpsikeHne co CTOPOHbI Harpy3ku

Korga nsrotoBuTenb ykasblBaeT 3HAaYEHNE NepeHanpsxeHns:, Bolaepxmeaemoe Y3 co cTOpoHbI Harpys-
KW, UcnblTaHne NpoBoaAaT no 7.8.4.

6.6.4 XapakTtepucTuka neperpysku

He pomkHo npoucxoautb nopexaeHus Y 3UMM nnm nameHeHns ero xapakTepucTuK BCreacTBmE Neperpy-
30K, UCMbITbIBAEMbIX NPV HOpMaribHOM akcnnyaTauum. CooTBETCTBME AaHHOMY TpeboBaHUo NpoBepsoT No 7.8.5.

7 TunoBble UCNbITaHUA

TunoBble UCTbITaHWS BbINOSHSIOT HA TPeX 0bpasLiax Mo KaxaoMy LMKIY UCMbITaHWIA, Kak ykasaHo B Tabnumue 2.
B npegenax ogHoro Lmkna ucnbitaHus NPoBOAST B MOPSAKe, ykasaHHOM B Tabnuue 2. Mopsaok LMKNoB MOXeT
MEHSATLCS.

Ecnu Bce o6pasLibl Bblaepkanm BCe UCTbITaHUSA LKA, 3Ha4MT KOHCTpYKUmMst Y3UIT cooTBETCTBYET Npebsie-
nsembim TpeboBaHuaM. Ecnv gBa nnm 6onee ncnbiTyeMbix 06pasLIOoB He BblAepKanu UCnblTaHWs Lmkna, Toraa
Y3WI He cooTBeTCTBYET TPEOOBaHMAM HacTosiLLero ctaHaapTa. B cnyyae, ecnu xoTts 66l oamH obpasel He Bbl-
Aepxan UyKra UCTbITaHUIA, TO 3TO UCMbITaHWe U NPEALLECTBYIOLLME EMY 13 3TOMO UCTILITATENBHOIO LMKIIA, KOTOpble
Mormu Gbl MOBNUSITL HA pe3ynbTaT AaHHOIo UCTbITaHUS, CrieQyeT NOBTOPUTL Ha TPeX HOBbIX o6pasuax, 1 Ha aToT
pas3 H1 oauH obpasel, He JoImMKeH ObITb OTOpakoBaH.
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KomnnekT n3 Tpex o6pasuoB MOXeT ObITb MCMONb30BaH B MOCHEAYHOLLMX LIMKIax UCTbITaHWI MO yCMOTpe-
HWIO N3rOTOBUTENS.

Ecnn Y3WI B ocHOBHOM COOTBETCTBYET TpebOBaHMAM CTaHAapTa Ha U3gernve, B KOTOPOM OHO YCTaHOBIIEHO,
TO JonyckaeTcsl UCNonb3oBaTh TpeboBaHUS 3TOro cTaHAapTa, Uckntodast pyHKummn Y3UTT.

Tabnunuya 2 — TpeboBaHUs K TUMOBLIM UCMbITAHUAM, NpuemnemMbiM ansa Y3UI

VIKIN Bug ucnbiTaHusa MyHKT OCTYyrMnHOe HepocTtynHoe
y y y

ncnbl-

TaHui CraunoHapHoe [NepeHocHoe CTraumoHapHoe

Knacc ucnbiTaHus

1 NpoeHTudpukaumsa n mapku-| 6.1.1/6.1.2/7.2 Da |poa|pa |pa|palpalpal pal Ba
poBka
BbiBOAbI U coeanHeHus 6.1.2/6.3/7.3 Da |poa|pa |pa|palpaljpal pal Aa
3awmTa oT NpsiMoro koHTakTa| 6.5.1/7.4 f0a | pa |pa | pa| pa|pa|pa| pal oa
CobcTBeHHas noTpebnsemas| 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

OnpepgeneHne 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| —
npsaxeHunsa
M3mepeHue dpoHTa BOMHbI| 7.5.3 na|pa|— |pa|pa| — |pa| pa| —

paspsiAHOro HanpsikeHus

MamepeHne npepenbHoro| 7.5.4/7.5.5 — | —|pa | — | — | pa|— — | Ba
HanpaXeHna KOMGMHMpOBaH—

HOW BOJSTHOM

OnpepenexHve 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 | VicnbiTaHue B paboyem pexu-| 6.2.6/7.6 —

Me
MpepBaputencHoe ucnbita-| 7.6.4/7.7.1 pa|pa|— |pa|pa| —|pa| pal| —
Hue
Wcnbitanmsa 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 WcnbitaHusa knaccos | 1 Il Ha| 6.5.6/7.9.10 Hlo | Hlo | — | H/lo | Hlo| — |H/O | HlO| —
CYMMapHbI pas3psiaHbIN TOK

5 | TepmocTabunbHOCTb 6.2.7/7.7.2 0a | pa|pa | pa|pa|pa|pa| pal oa
6* | YcTtonumBocTb Kk kOopoTkomy| 6.2.7/6.2.11/7.7.3 fja | pa |pa | pa|pa| pa|pa| pal oa
3aMblKaHUIO
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OkoH4yaHue mabnuusl 2

Linkn Bua vcnbitanus MyHKkT HocTtynHoe HepocTynHoe

UCnbl-

TaHum CraunoHapHoe lMepeHocHoe 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
Xapaktepuctuka BIMH 6.2.7/6.5.5/7.7.4 0a |pa|pa| pa| pa| pa|pa | pa| pa
8 Mbkme kabenu v WHypbl 1 ux| 7.9.1 — | —|— | pa| pa|lpa|— | — —

coeanHeHunsa
MexaHnyeckasi NPOYHOCTb 6.3/6.5.1.1/7.9.2.1 na|pa|pa| pa| pal|palpal|pa| pa
MexaHnyeckasi NPOYHOCTb 6.3/6.5.1.1/7.9.2.2 — | —|— | pa|palpa|— | — | —
ConpoTtuBneHve wusonsaumm 6.5.1.3/7.9.7 0a |pa|pa | pa| pa| pa | pa | pa | pa
OnekTpuyeckas npoyHocTb| 6.2.10/7.9.8 fna|pa|pa| pa| pal|palpal|pa| pa
m3onauumn
Okpyxatowias cpega, 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
BosgywHbie 3a3opbl n pac-| 6.2.8/7.9.5.1 na|pa|pa| pa| pal|palpal|pa| pa
CTOAHUA YyTEYKU
CTomkocTb K 4pe3amepHomy| 6.5.2/7.9.4 na|pa|pa| pa| pal|palpal|pal| pa
HarpeBy U OTHIO
TPEKMHroCTONKOCTb 6.2.9/7.9.6 na|pa|pa| pa| pa|palpal|pa| pa

9 | JononHuTeNbHbIE UCMbITAHUS AN OBYXBBOAHbLIX U OOHOBBOAHBLIX C pPa3feribHbIMU BBOAHbLIMU
BbiBOAamun Y3UI

1 BbIBOOHbIMU

[MpoueHT perynupoBaHusa Ha-| 6.6.1/7.8.1 0a |pa|pa |pa| pa| palpa | pa| pa
nps>xeHnsa
HomuHanbHbI TOK Harpysku | 6.6.2/7.8.2 0a |pa|pa |pa| pa| palpa | pa| pa
CTOMKOCTb K nepeHanpsixke-| 6.6.3/7.8.4 H/o | H/o | H/o | H/O | H/O | H/O | H/O | H/O | H/O
HUIO CO CTOPOHbI Harpysku
XapakTtepuctuka neperpysku | 6.6.4/7.8.5 H/o | H/o | H/o | 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
KaHUK 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 otgenbHbl-| 6.2.13 na| pa|pa| pa| pa| pa| pa | pa | pa
MU Uenamun

O6o3HaveHus: «aa» — UcnblTaHe NPOBOAAT; «—» — UCMNbITAHME HEe NPOBOAAT; «H/O» — Heobs3aTenbHO.

* Ina gaHHOro McnbITaHMsA MOXeT noTpeboBaTbcs 6onee ogHOro kommnnekrta obpasLoB.
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7.1 O6wume ycnoBus UCNbITaHUN

Ecnu He yka3aHo WHOe, TO crneayeT Nonb30BaTbCA METOAMKOW ncnbiTaHnii no MOK 61180-1 [3].

Ecnu He yka3aHO MHOe, 3Ha4YeHNs MepeEMEHHOI0 TOKa, NPUBEAEHHbIE B HACTOSALWEM CTaHAapTe, ABMNSIOTCA
OENCTBYHOLLMMY 3HAYEHUAMMU.

MoHTax Y3WI n anektpuyeckne coeauHeHUs BbIMOHAKOT MO MHCTPYKLMSM U3rOTOBUTENS.

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

Ecnun He ykasaHo UHoe, BO Bcex UcnblTaHusax rnpu U, ncneitaternbHbli Jonyck Ha U, AOmKeH cocTaBnaTb
MUHYC 5 %.

Mpu ncnbirannn Y3UI co BCTPOEHHbIMM Kabensamm nocnegHue rno BCer OIMHE CHATAOT YaCTbo UCTIbITYEMO-
ro Y3UrT.

Bo Bpems ucnbitaHua obenyxumsaHue nnm paséopka Y3WUI He gonyckatoTcs. [pn HeobxoammocTu Bce
pasbeauHuTenu Y3WI gomkHbl 66T N0g06paHbl M NOACOeANHEHbI, kak Toro TpebyeT nsrotosutens. [Ana Y3UTT,
MMerLmnx 3awmuTy bonee ogHoro Buaa (cMm. 3.7), 4ns KOTOpPbIX N3roTOBUTENb 0603HAYMMI YPOBEHb HAMPSKEHUS
3aLLUMTbl, UCMbITAHUS cCreayeT NPOBOAUTb ANs 3aLLUThl KaXX40ro Braa ¢ napaMeTpamMu, yKasaHHbIMU U3roToBUTE-
nem, kaxxablln pa3 Ha HoBbIX 0b6pas3uax. [nsa TpexdgasHbiX YCTPONCTB, B KOTOPbIX 3aALLMTHBLIN KOMMOHEHT 3N1EKTPO-
CXeMbl UOEHTMYEH ANSA 3aLUMTbl AaHHOMO BUAA, UCTIbITAHWE KaXXaon U3 Tpex a3 3aMeHseT ucnbiTaHne Tpex
006pasLoB.

Cnepyet yunTbiBaTh, YTO ANA UMMYMbCHbIX UCMbITAHUA 1 USMEPEHNIA BaXkHA NPaBUIbHO BbIbpaHHasa MeTo-
Avika ucnbelTaHun. MNMpu ncnbitaHum TpebyeTcs rapaHTUs B OTHOLLEHMM TOYHOCTM 3anncy 3HaYEHN.

Ecnv nsrotoBrtenem yctaHoBneHbl pasHble TpeboBaHus Ans pasbeanHuteneit Y 3N HapyKHOWM yCTaHOBKM
B 3aBUCUMOCTU OT OXXKMAAEeMOro TOKa KOPOTKOro 3amblKaHWs CUCTEMbI MUTAHNS, AOMKHbI ObITb BbINOMHEHbI BCE
COOTBETCTBYHOLLME LIMKIbI UCMbITAHWUIA ANS KaXaoM KomOuHauum Tpebyembix pazbeauHutenen Y3UI cornacHo
OXMOAeMbIM TOKaM KOPOTKOTO 3aMbIKaHUS.

7.1.1 UcnbiTaHue knacca | uMnynbCHbIM TOKOM

VicnbiTaHue MMnynbCHLIM TOKOM /i, ONpeaenseTcs ero napaMmeTpamu: NUKOBbIM 3HaUEHNEM ey, 3aps-
aom Q nypenbHou aHeprmen W/R. OgHONOMNOCHBIN UCMbITaTeNbHbIA MMMYbCHBIN TOK AOIMKEH JOCTUYb 3HAYe-
HuSA Ipeak B TedeHue 50 MKc, nepefada 3apsiga Q gormkHa npouvsontu B TedeHne 10 Mc, paccerBaHue yaenbHON
3Heprun W/R pomkHo npon3onTu B TedeHne 10 mc.

B rabnuue 3 npuseaeHsl 3HadeHns Q (A - ¢) u W/R (kIx/Om) COOTBETCTBEHHO 3HAYEHUSAM [,eqi (KA).

Tabnuuya 3 — Mapametpbl ucnbitanns Y3UI knacca |

MukoBbIn TOK [ YnenvHas aHepruss WIR
(B TeueHune 50 Ml?gik KA 3apsn Q (s Teuerme 10 mc), A - ¢ (B TeyeHve 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

MpumeyaHune— OOuH N3 BO3MOXHbIX MUCMbITATENbHBLIX UMMYSIbCOB, OTBEYALMNX BbllLEYKa3aHHbIM
napametpam, 10/350 ykaszaH B MOK 61312-1 [2].

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

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

raeb=25-10"c.
[lonycku Ha ykasaHHble B TabnuLe napameTpsl crieayioLme:
Ipeak — (£10 %);
Q— (£ 20 %);
WIR — (£ 35 %).
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7.1.2 Ucnbitanusa Y3UI knaccoB | n Il HOMMHanNbHbIM pa3psgHbIM TOKOM

CraHpgapTHasa popma BornHbl 8/20. onyckn Ha hopMy BOMHbI TOKa (MMKOBOE 3HaYeHue, BpeMsi opoHTa n
nonysosHbl) — (£ 10 %).

Honyckatotcst HebornbLune KonebdaHns NN OTKNOHEHWS OT YCTAHOBIIEHHOTO 3HAYEHMWS! NPU YCIOBUN, YTO
amnnuTyaa noboro konebaHus He npesbiwaeT 5 % NMKOBOro 3HavyeHus. JTioboe n3ameHeHve NoNAPHOCTM Nocre
nageHns Toka Ao Hynst A0MMKHO ObiTb He 6onee 20 % NMKOBOro 3Ha4YeHus.

[ns ABYXBBOAHbIX YCTPOWCTB 3HAYEHWNE N3MEHEHUS MONAPHOCTU JOJMKHO ObITh MeHee 5 %, YTobbl He no-
BMUATb Ha pe3yrnbraT U3MepeHnst NPeaeribHOro HaNpsKeHUs.

M3mepeHune 3HaveHns Toka, npoxoasero Yyepes Y3WUI, cnegyeT BbINOMHATL C TOYHOCTbLIO 0 £ 3 %.

7.1.3 Ucnbitanmne Y3UN knaccoB | n Il uUMNynbCHbIM HanpskeHUeM

CranpapTHas popma BosHbl HanpsxxeHus coctasnsieT 1,2/50. [lonycku Ha hopMy BOMHbI HANPsXeHWst cre-
ayrowme:

- NuKoBoe 3HaveHe — (£ 3 %);

- Bpem4 ppoHTa — (+ 30 %);

- BpeMs nonyBosiHbl — (x 20 %).

KonebaHusi unun oTKNOHEHUs! OT yCTaHOBIIEHHOTO 3HAYEHMS! MOTYT MPOM30MTH Ha NWKe uMmnyrbca. Ecnn vac-
TOTa Takux konebaHui cabiwe 500 kI nnm AnMTenbHOCTL OTKNOHEHUS MeHee 1 MKC, B Liensax NpoBeaeHNst u3me-
PEHWI BblHEPUMBAIOT KPUBYHO 3HAYEHWIA, U TOr4a MakcMMarbHas aMninTyaa 3ToW KpMBOKW ONPEAENUT NUKOBOE
3Ha4YeHne UCMbITaTENbHOIO HaMNPSXKEHUS.

KonebaHus, npesbiwaowme Ha 3 % NMKOBOE 3HayYeHue, HeAonyCTUMbI B 06nactu nogbema umnyrnbca
HanpsHKeHus.

M3mepeHue HanpsixkeHus Ha BeiBogax Y3UIT cnegyeT npoBoaAnTb C TOYHOCTBIO A0 + 3 %. N3meputeneHble
npubopbl AOMKHbI UMETb NPeAeribHYIO LUMPUHY NOMNOCh] YaCTOT HE MeHee 25 MITLL, a OTKNOHEHWE OT yCTaHOBIEH-
HOro 3Ha4YeHus1 AOMKHO ObiTb MeHee 3 %.

TOK KOPOTKOrO 3aMblKaHUSA UCMbITAaTENBHOIO reHepartopa JomkeH cocTaBnaTe MeHee 20 % HOMUHaNbLHOro
pa3psigHoro Toka I, 0aHaKo ObiTb 4OCTAaTOYHbIM, YTOObI 06ecneymBaTh CONPOBOXAEHNE UCTIbITAHUS KOMMYyTaLW-
OHHbIMW 3ieMeHTaMu HanpsikeHnsa Y3UIT.

7.1.4 UcnbiTanue Y3UI knacca lll KoMGMHMpPOBAHHOM BONMHOM

CTtaHOapTHbIN UMMYIbC reHepaTopa KOMBUHMPOBAHHOW BOSHbI XapakTepu3yeTCcs BbIXOAHLIM HAMPsSXXeHNneM
B YCIOBMSIX PA30MKHYTOW LIENU 1 BbIXOAHLIM TOKOM B YCITOBUSIX KOPOTKOTO 3aMblkaHus. HanpsikeHne pazoMKHY-
TOW Lenu JOMKHO MMETL BpeMs ppoHTa 1,2 MKC 1 BpeMs nonynepuoa 50 MKc. TOK KOPOTKOro 3amMblkaHWs JOMKEH
MMeTb BpeMst poHTa 8 MKC 1 BpeMsi nonynepuoa 20 MKc.

MpumeyaHune—[Ona gansHenwero pykoBOACTBa NoO AaHHOMY Bonpocy cM. IEEE C62.45 [4].

[onyckun Ha HanpsbkeHWe B COCTOSIHUM pa3oMKHYToN uenun U, cnegyoLume:

- NuKoBoe 3HaveHne — ( 3 %);

- Bpem4 ppoHTa — (£ 30 %);

- BpeMs nonynepuoga — (£ 20 %).

CnepytoLume 3HaYeHWs 3MepsIIoT Ha reHepaTtope 6e3 pasBssbiBatoLero unsrpa.

OTKNOHEHMS HANPSHKEHWSI OT YCTAHOBMEHHOTO 3HAa4YeHNst UNn konebaHms B obrnacTu nmMka uMnynsca gornyc-
TUMbI MPU YCIOBKM, YTO aMMnUTyAa eAMHUYHOrO Nka cocTaBnseT MeHee 5 % NUKOBOro 3HaveHus. B obbluHO
NPUMeEHSIEeMbIX Liensix MMNYJbCHOro reHepartopa konebaHus B 9Ton YacTu hpoHTa BOSHbI, BO BPEMS KOTOPbIX
HanpsbkeHve He npesbiwaeT 90 % NMKOBOro 3Ha4YeHMs1, Kak MpaBusio, He OKa3biBaloT CYLLECTBEHHOIO BUSHUSA HA
pe3ynbTaTtbl UCMbITaHWI, 1 TaKUM 06Pa3oM MU MOXHO NpeHebpeyb. Dopma BOMHbI HAMPSPKEHUSI OMKHA ObITh B
OCHOBHOM OJHOHanNpPaBneHHON.

[lonyckn Ha TOK KOPOTKOro 3amblkaHUs (NMMKOBOE 3HaYeHue, Bpems dopoHTa 1 nonysBoriHbl) £ 10 %.

OTKIMOHEHWs TOKa OT YCTaHOBMNEHHOTO 3Ha4YeHNs Unu konebaHust LonyCTUMbI NMPU YCIOBUK, YTO BENUYMHA
€[ MHNYHOrO NMKOBOIO 3HaYeHUs Ha nNuke hopMbl BOMHbLI MeHee 5 % nNnkoBoro 3HadeHus. Jlioboe nsmeHeHne
nonsipHOCTU Nocne nageHus Toka Ao 0 4omKHO ObITb MeHee 20 % NMKOBOro 3HA4YEHMS.

[na ABYXBBOAHbIX YCTPONCTB 3HAYEHNE N3MEHEHWS MONSPHOCTY TOKa AOIMKHO ObiTb MeHee 5 %, 4ToObl He
OKa3sblBaTb BNUSHUA HA M3MepeHue NpeaenbHOro HanpshxeHus. PUKTUBHBLIN MMNeJaHc reHepaTopa A0IKeH ObITb
HOMMWHarnbHO 2 OMm. Mo onpeaeneHnio PUKTUBHBIN UMNEAAHC — 3TO OTHOLLEHMWE MUKOBOTO 3HAYEHMS HanpsXKeHNs
pasomkHyTon uenn U, K MMKOBOMY 3Ha4Y€HMI0 TOKa KOPOTKOro 3aMblkaHus I

MakcrMarnbHble 3HaYeHNUsi NMMKOBOIO HaMpshXeHWs pa3oMkHyTou Luenu U, 1 NMKOBOIo TOKa KOPOTKOro 3ambl-
kaHus I, — 20 kB n 10 KA cooTBeTCTBEHHO. ECnn 3HayeHus Boile, cneayeT 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 ornpeaeneHnm namepsieMoro npeaenbHoro HanpsxeHnsa Y3UTT.

[Jonycku Ha napameTpbl popMbl BOSHBI, YKka3aHHbIE B Tabnuvue 4, criegyert y4nTbiBaTh Ha BBOAE, A€ Noaco-
eavHeHo Y3UI B uensix, nokasaHHbIX Ha pucyHkax 1 u 2. MNpu nposepke hOpMbl BOSHbI MMNEAAHC CETU UMUTK-
pyloT coeanHeHnemM BMecTe npoBoaHunkoB L, N u PE.

leHepaTop KOMOWHUK-
. POBaHHOM BOMHbI
PasBsasbiBatowmn ounbTp

T L

L 1 i
CeteBomt +
UCTOYHMK N > 1 ? S Y3I/I|'I
=

nuTaHus
PE - -

3aLlnTHbIN 3a3eMNSIOLWNA NPOBOAHUK

PucyHok 1 — lMpumep passasbiBatoLlero dpunsrpa Ans ogHodasHon cetu

leHepaTop KOMOWHYU-

. POBAHHOW BOSHbI
PasBsa3biBatowmii 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 — lNMpumep passasbiBaowero unstpa ang TpexdasHon cetn
Tabnwuuya 4 — [Jonyckn Ha napameTpbl POpMbl BOMHbI Npy ucnbitaHumn Y3WI knacca 1l
[MapameTp BOMHbI HanpsbkeHne pasomkHyTon uenm U, Tok KOpOTKOro 3amblkaHus I,

MukoBble 3Ha4YeHUs +3% Use/ 20Mm £10 %
Bpemsi poHTa, MKC 1,2+ 30) % (8+10) %
Bpemsa nonynepuopa, MKc (50 £ 20) % (20 £10) %

MpumedyaHune—B Tabnuue yyTeHbl BMMAHMSA pasBsa3biBatoLLEero dunesrpa.

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

Ons Y3WI, knaccndmumpyemMbix UCKITFOYUTENBHO ANst HAPY>KHON YCTAHOBKM M MOHTUPYEMbIX HE4OCTYMHbI-
MW, MPUMEHEHME NPSAMOYTrOSIbHOrO AEePEBSHHONO SLLMKA, BHYTPEHHUE MOBEPXHOCTU KOTOPOrO NOKPbIThI Nanupoc-
How Bymaron unm mapnem, TpebyeTcs TONbKO A8 UCAbITaHUM o 7.7 1 7.8, eCn n3rotoBUTENEM CAeraHa cebinka
Ha COOTBETCTBUE AaHHbLIM Nogpasaenam.

7.2 UpeHTUdMKaLMA U MapKMpPOBKa
7.2.1 MpoBepka ngeHTUUKaLUM U MaPKUPOBKU

MpoBepky naeHT1rKaLmM 1 MapkKMpOBKM OCYLLIECTBIISAIOT OCMOTPOM COrfacHO COOTBETCTBYHOLLMM Tpebo-
BaHuaM 6.1.1 1 6.1.2.

7.2.2 icnbiTaHUe HECTUPAEMOCTU MapPKUPOBKU

[aHHoe ncnbiTaHye NPOBOAAT ANt MapKMPOBKM BCEX TUMOB, 3a UCKITHOYEHNEM BbINONTHEHHON TUCHEHNEM,
LLITAMMOBKOM M rPaBUPOBKOW.

VcnbiTaHne npoBoAAT NpOTMPaHMEM MapKMPOBKN BPYYHYIO B TedeHue 15 ¢ KycoukoM BaTbl, CMOYEHHbLIM
BOJOW, U eLle B TeYeHne 15 ¢ KyCOUKOM BaTbl, CMOYEHHbLIM B anndaTnyeckom rekcaHoBOM pacTeoputene (¢ co-
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Aep>xaHvem apoMaTnyecknx BelecTB makcumMarnbHo 0,1 % o6bema, ¢ kaypmbyTaHOMOBbLIM YMcriom 29, Havanb-
HOV1 TOUKOI kKuneHus 65 °C n yaenbHbIM Becom 0,68 r/cm®).

Mocrne ncnblTaHnst MapKMpoBKa AOIMKHA MErko YnTaTbCs.

7.3 BbiBOAbLI U cOeaUHEHUSA

MpoBepKy BCTPOEHHbIX BbIBOAOB U VX COOTBETCTBUE NpeabsiBnaeMbiM TpeboBaHnsiM npoBogaT no 7.3.1.

7.3.1 O6Lwme ycnosus ucnbitaHnii Y3UIM ycTaHaBNMBAOT NO pEKOMEHOALNSM N3rOTOBUTENS U 3aLLMLLAI0T
OT HeBraronpUSITHbIX BHELLHVX BO3AENCTBUI (HarpeBaHNs Unv OXIaxaeHus).

Ecnu He ykasaHo nHoe, k BbiBogam Y3UI (Tpu ob6pasLia kaxkaon KOHCTPYKLUM) NOACOEANHSAIOT MPOBOLHUKM
B COOTBETCTBUM C Tabnuuewn 6 (415 AByXBBOAHbLIX YCTPOWCTB M OQHOBBOAHbIX C pa3aenbHbiM BBOAOM M BbIBOSOM)
W MHCTPYKUMEN N3rotoBuTens (4518 ocTanbHbIX OOHOBBOAHbIX YCTPONCTB), 3akpennstoT Y3UI Ha aepeBaHHOM
Aocke TonwmHom 20 MM, OKpaLLeHHOM MaTOoBOW YepHOW kpackon. Cnocob KpenneHns JOMKeH COOTBETCTBOBATb
TpeboBaHNsM, KacaloLLMMCH CPeaCcTB MOHTaXa, PEKOMEHA0BaHHbIX M3rOTOBUTENEM.

OpHako Y3UI, ucnbitbiBaemble no kraccy |, n ogHoBeoaHble Y3UIT, ncnbiTbiBaeMblie no knaccy |, ¢ Homu-
HanbHbIM pa3psgHbIM TOKOM 5 KA, [OSMKHbI ObITb CMOCOOHBI K NOACOEAUHEHMIO MPOBOAHNKOB CEYEHNEM HE Me-
Hee 4 MM,

Bo BpeMs ucnbiTaHnst 06cnyxnBaHune nnm pasbopka obpasLia He onyckaeTcs.

7.3.2 Pe3bb0Bble BbIBOAbI

7.3.2.1 VicnbITaHne HageXHOCTN BUHTOB, TOKOBEAYLLMX YacTen 1 COeaNHEHNI

CooTBeTCTBME NPOBEPSIHOT OCMOTPOM, a 4151 BUHTOB, NpeaHa3HavYeHHbIX 4518 NoACoeaNHEHNS NPOBOLHMKOB
K Y3UIT, cnegyowmnm UcnbiTaHUEM.

BuHTbI 3aTArMBatoT n ocnabnsioT:

- 0ecsTb pa3 — A1 BUHTOB C pe3b00n 13 30MsILMOHHOro MaTepuana;

- NATb pa3 — BO BCEX OCTasbHbIX CIy4Yasx.

BUHTbI nu ranku ¢ pe3bboi 13 N30MALMOHHOIo MaTepuana Kaxabii pas NofTHOCTBH CHUMAOT M BCTaBMSOT
BHOBb, ECIM 3TO MO3BONSET KOHCTPYKLIMS BUHTA.

VcnblTaHnsa NnpoBOAAT C MOMOLLBHO YAOOHOW UCMbITAaTENBHON OTBEPTKU UMM KITHOYa, NPUKIagbiBas BpaLLato-
LKA MOMEHT no Tabnuue 5.

BWHTBI OMKHBI 3aTAMMBaTHCA MIIABHO.

Kaxabin pa3 npu ocnabneHmmn BUHTa NPOBOLHMK CHAMAIOT.

Tabnuuya 5— OunameTpsbl pe3b6bl BUHTOB U NpUKNnagbiBaeMble KPpyTALLME MOMEHTbI

HoMuHanbHbIN gnameTp pesbbbl, MM KpyTsilmi momenT, 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 BbICTYNaKT 13
OTBEPCTUSA; OHM TakKe KacatoTCs APYrMX BUHTOB, KOTOPbIE HE MOTYT OblTb 3aTSHYThl C MOMOLLbIO OTBEPTKU C
pa3mepom nes3sus bonee gnameTpa BUHTA.

3HayeHus rpadbl Il OTHOCATCA K BUHTaM, 3aTArmBaeMbIM OTBEPTKON.

3HaueHus rpadbl |l OTHOCATCS K BUHTAM U rankam, 3aTarmBaeMbiM UHbIM MHCTPYMEHTOM.

Ecnu BUHT MMeET LWeCTUrpaHHyo rofioBKy CO LUMMLEM A1 3aTArMBaHUs OTBEPTKON 1 3HavYeHust B rpadpax | n
Il pasHble, ucnbITaHNA NPOBOAAT ABaXAbl, NPUKNaabIBas K OAHOMY 00pa3suy KpyTALLMA MOMEHT, yKa3aHHbI B
rpacpe Ill, k ronoBke BUHTA, a Kk Apyromy obpasLy — MOMEHT, yKa3aHHbIV B rpade Il, ¢ nomoLubio otBepTkn. Ecnn
3HadeHus B rpadpax Il u 11l ognuHakoBbl, NPOBOASAT UCMbITAHWE C UCMOSb30BaHMEM TOMBKO OTBEPTKN.
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Bo BpeMs ucnbitaHus pe3bboBble COeOUHEHMS HE A0IMKHbI OCNabnaTbCA U He AOMMKHO ObITb MOBPEXAEHWUNA,
TaKuX, Kak MOSIOMKa BUHTA, LUSMLIEB rONTIOBKM, pe3b0bl, lWanb nnm ckod, BNMAIOLWNX 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 ANs BHELLHUX MPOBOAHWKOB

CooTBeTCTBME NPOBEPSIOT OCMOTPOM M UCMbITAHMEM cornacHo 7.3.2.2.1—7.3.2.2.3.

VcnbiTaHnsa NpoBOAAT C MOMOLLIbKO COOTBETCTBYHOLLEN OTBEPTKM UK KNtoYa, NPUKNaabiBas KPYTALLUA MO-
MEHT Mo Tabnuue 5.

7.3.2.2.1 BbiBOAbBI OCHALL AT MEAHLIMW NMPOBOAHNKAMUN HAMMEHbLLIETO UMM HAaMBOSbLLIETO CEYEHMS, YKa-
3aHHOro B 7.3.1, CNMOLHBbIMU U CKPYYEHHbIMK, YTO Hanbornee HebnaronpusaTHO.

[MpoBOAHMK BBOAST B BbIBOA HA MMHMMAIbHOE YKa3aHHOE PACCTOSIHME UMK, ECITN OHO He yKa3aHo, TO 0 TeX
nop, NOKa OH He BbICTYMUT C NPOTUBOMOJTIOXHOM CTOPOHbI 1 HE 3aMET NOSoXeHWe, Hambonee dnaronpuaTHoe ans
BbICKarb3bIBaHWSI.

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

Tabnuua 6 — CevyeHns NoACOEAMHAEMbIX MeOHbIX NMPOBOAHUKOB ANS BbIBOAOB pe3bboBoro 1 6e3pe3b6oBoro TUNoB

M . . HoMuHanbHble ceveHusi MoacoeanHAEMbIX NPOBOAHUKOB
aKcUMarnbHbIN ANUTENbHBIA TOK Harpy3ku Ans OBYXBBOL- z
HbIx Y3WUIM nnu 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 » 4,0 » 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 XXeCTKME MPOBOAHWKU; AOMYCKaeTcs NpUMeEHeHue rMbKMx NPOBOOHMKOB. TeM He
MeHee AonyckaeTcst, 4Tobbl BbIBOAL! ANA MPOBOAHNKOB cedeHneM oT 1,0 Ao 6,0 MM2 npegHasHavanuck Ans 3axuma
TONBbKO CMIIOLIHBIX MPOBOAHUKOB.

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

3aTeM Kaxabli TPOBOAHMK NOABEPratoT PacTXKEHMNIO YCUITMEM, YKa3aHHbIM B Tabnuvue 7. Ycunue npukna-
AblBatoT 6e3 pbIBKOB B Te4eHne 1 MMH B HanpasneHun ocy NPOBOAHYKA.
Bo Bpems ncnbiTaHnsi NPOBOAHMK HE AOIMKEH 3aMEeTHO CMeLLaThCs B BbIBOAE.

Tabnwuuya 7 — Ycunue pactsxeHus

CeyeHne npoBOAHMKa, Mm2 Oo 4 [o 6 Oo 10 Oo 16 Ho 50

Yeunve, H 50 60 80 90 100

7.3.2.2.2 B BbIBOABI BCTABASOT MeAHbIE NPOBOAHMKM HAMMEHBLLETO NI HaMBOMbLLEro CeYeHUst, ykasaHHO-
roB 7.3.1, CANOLUHbIE NN CKPYYEHHbIE, YTO Hanbornee HebrnaronpUSATHO, BUHTbLI KPENMeHNs 3aTArMBaroT Ky TALLUM
MOMEHTOM, pPaBHbIM 2/3 OT yKa3aHHbIX B COOTBETCTBYHOLLEN rpade Tabnuubl 5. 3ateM BUHTBI 0CNabnsioT, 3axaryto
YacTb NPOBOAHMKA U3BMEKAIOT U3 BbIBOAA M OCMATPUBAIOT.

IMpPOBOAHUKN HE [OMKHBI UMETb HN YPE3MEPHBIX MOBPEXAEHWN, HA Pa30PBaHHbIX XUIT.

[MPOBOAHVKM CHMTAIOT YPE3MEPHO NOBPEXAEHHBIMU, ECININ OHW UMEIOT rNyBoKMe Unn ocTpble Nopessbl.

Bo Bpems UcnbITaHWs BbIBOAbI HE AOIMKHbBI 0CNabnATbCsi U HE AOIMKHO ObITb MOBPEXAEHNI, TAKUX Kak no-
NOMKa BMHTa, LUNWLIEB FOMOBKU, pe3b0bbl, Wanb nnv ckob, BMMAIOLWMX Ha AanbHENLLY0 3KChyaTaumio BblBOAA.
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7.3.2.2.3 B BbIBOA, BCTABAOT XXECTKUA CKPYYEHHbI MEAHbLIN NPOBOAHMK, COOTBETCTBYOLLMIA Tabnuue 8.

Tabnwnua 8 — Pa3amepbl NnpoBOAHUKA

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

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 3aXnma TONbKO CniOLWHbIX MPOBOAHMKOB (CM. CHOCKM B Ta6]'||/|L|,e 6), ncnbiTa-

H/UEe He NpoBOOAT.

Mepen BBeOeHVEM B BbIBO, XM1aM NPoBOAHMKA NPUAA0T COOTBETCTBYHIOLLYIO (hopMy.

3aTem NpoOBOAHMK BBOASAT B BbIBOA A0 TEX NOP, NOKa OH He AOCTUIHET AHA BbIBOAA UMW HE BbLICTYNUT C
NPOTMBOMOSIOXKHOM CTOPOHbI U HE 3aiMET NOrnoXeHne, Hanbonee bnaronpuAaTHOE AN BbICKanb3bIBaHUS.

BuHTbI KpenneHnst nm ranku 3aTarmBatoT KpyTALLMM MOMEHTOM, paBHbIM 2/3 OT yKa3aHHbIX B COOTBETCTBY-
toLen rpadpe Tabnuubl 5.

Mocne ucnblTaHns HYM O4Ha Xura NPOBOAHMKA HE AOIMKHA BbICKONb3HYTb U3 BbiBoga Y 3UIT.

7.3.3 be3pe3bboBbIe BbIBOAbI

VcnbiTaHve Ha BbITArMBaHWe

CooTBeTCTBUE NPOBEPSIIOT CReay UMY NCTIbITaHUSMN.

K BblBOOAM NOACOEANHSAIOT HOBbIE NPOBOAHMKN, TUM, MUHUMAaNbHOE 1 MakcMarnbHOe CeYEeHUs KOTOPbIX
ykasaHbl B 7.3.1. [1poBOAHMKM MOTYT BbITb CMOLLHbIE UMK CKPYYEHHbIE, BbiIBMpatoT Hanbonee HebnaronpuaTHbIN
BapuaHT.

3aTeM KaxabIvi TPOBOAHMK MOABEPratoT PacTSXEHUIO yCunueMm, ykasaHHbim B Tabnuue 9. Yeunue npukna-
AblBalOT paBHOMEPHO B TeYeHre 1 MUH B HanpaBeHUn OCY MPOBOAHMKA.

Bo Bpems ucnbiTaHs NPOBOAHMK HE AOMKEH CMeLLaTbCs B BbIBOAE U HE JOIMKHO OblTb NPU3HAKOB ero
noBpexaeHuns.

Tabnuuya 9— Yeunve pactsxeHus

CeueHvie 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 CoeanHeHuUsA, NpoKanbIiBaloLWme N3osnsumio

7.3.4.1 VicnbiTaHre Ha BbITArMBaHue s Bbieogos Y3UI, npegHasHaueHHbIX 4518 OOHOXUIbHBIX MPOBOAHMKOB

CoOTBETCTBUE NPOBEPSIOT CEAYHOLLUM UCTIbITAHNEM.

B BbIBOALI NOACOEANHAIOT HOBbIE MEAHbIE MPOBOAHNKM HAUMEHBLLETO I HAaMDOIbLLErO MONEPEYHOrO ce-
YeHUs U3 yKa3aHHbIX B 7.3.1, CMMOLLHbIE UM CKPYyYEHHbIE, BbIbMpatoT Hanbonee HeGNaronpUSTHLIA BApUaHT.

BuHTbI, ecnn nmetoTes, 3aTArvBaroT KpyTALWMM MOMEHTOM no Tabnuvue 5.

IMpoBOAHMKK, KaXKAbIN pa3 HOBbIE, MOACOEANHAT M OTCOEQUHSAIOT NATL pas. [ocne kaXgoro nogcoeamHe-
HWS NPOBOAHWKM MOABEPraloT TAHYLLEMY YCUIUIO, MPUKITagbiBaEMOMY paBHOMEPHO B TeYeHne 1 MUH B Hanpasrne-
HWUW OCY OTBEAEHHOIO NPOBOAHMKA, COMMACcHO 3Ha4YeHNsAM Tadbnuupl 9.

Bo Bpems ucnbiTaHMs NPOBOAHMK HE AOIMKEH CMELAaTbCA B BbIBOAE U HE LOMMKHO ObiTb NMPU3HAKOB €ro
NOBPEXAEHUS.

7.3.4.2 VicnbiTaHue Ha BbITArMBaHue ansi Bbieogos Y3WI, npegHa3HauYeHHbIX 41 MHOTOXUIbHbIX Kabenen
WIU LLHYPOB

VcnbiTaHne Ha BbiTArMBaHue ans eeieogo Y3UI, npegHasHauYeHHbIX AN MHOTOXUITbHBLIX kKabenewn nnm
LUHYPOB, NpoBoAsAT no 7.3.4.1. Npwu 3TOM ycunue NpukagbiBatoT 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 ogHOM Xunbl B COOTBETCTBUU C MONEPEYHbIM CeYeHneM OHOro NpoBOAHMUKaA (CM. Tab-
nuuy 9), H;

N — 4nUCro Xun.

Bo Bpems ncnbiTaHns kabenb Unm LWHyp He A0MMKEH BbICKOMNb3HYTb 13 BbIBOAA.

7.3.5 lankn, BUnKa, poseTka

CooTBeTCTBUE NPOBEPSIFOT OCMOTPOM U MPOOHBIM MOHTaXKOM.

7.4 UcnbiTaHMe 3aWMTbl OT NPSAMOro NPUKOCHOBEHUA

7.4.1 U3onupoBaHHbIe YacTun

O6paszeL, ycTaHaBNUBAOT, KaK st HopMaribHOW 3KCnyaTaunm, U NoACOEANHST NPOBOAHUKMA HAUMEHb-
Liero, a 3aTeM HanbonbLUEero cevyeHns U3 ykasaHHolx B 7.3.1. VicnbiTaHue nposoaat no 7.3.1.

Ons Y3WI BTbIMHOrO NCMONHEHNST (KOTOPbIE MOXHO 3aMEHUTb C MOMOLLIbHO MHCTPYMEHTA) UCTbITaTeNbHbIN
wyn (no FOCT 14254) npuknagbiBatoT BO BCEX €r0 BO3MOXHbIX MOMOXEHUSX, KOrAa BUMKa YaCTUYHO UM MOSTHO-
CTb0 BBEZIEHA B LUTENCENBHYHO PO3ETKY.

[na onpeaeneHns KOHTaKTa C COOTBETCTBYHOLLEN YACTbi0 MPUMEHSIFOT 3NIEKTPUYECKNIN HAMKATOP Hanpshke-
Huem He meHee 40 n He 6onee 50 B.

7.4.2 MeTannu4yeckume 4actu

MeTtannuyeckne 4actu, KOTopble 4OCTYNHbI, Korga Y3WI nogknto4eHo 1 yCTaHOBNEHO, KaK Anst HopMarb-
HOW 3KCNIyaTaumm, OMKHbI ObITb 3a3eMreHbl NOCPEACTBOM COEAMHEHUS C HU3KUM COMPOTUBIIEHNEM, 3a UCKITHO-
YeHMeM MENKUX BUHTOB 1 T. M., U30NMPOBaHbI OT YacTen, HAaXOOSALNXCA No4 HanpsXKeHneM 1 npegHasHavYeHHbIX
ONS KpenneHs OCHOBaHWUI 1 KPbILLEK UM 3aKpbIBaOLLMX MAACTUH LUTENCENbHbIX PO3ETOK.

Tok OT MCTOYHMKA NEepeMEeHHOro ToKa HanpsbkeHueMm (B OTCYTCTBME Harpysku) He cBbllle 12 B, paBHbIN
1,5 HOMMHarbLHOro Toka Harpy3ku nnu 25 A (BbiIbrpatoT HambonbLlee 3Ha4YeHne), MPoMnycKaT MexXay BbIBOAOM
3a3eMIIEHNST U KaXaom JOCTYMNHOM MEeTanImM4Yeckon 4acTbio MO OYepeav.

M3mepstoT nageHre HanpskeHUs Mexay BbIBOAOM 3a3eMeHus U JOCTYMHON MeTann4eckom 4acTbio 1
BbIYMCNSAKOT CONPOTMBEHME MO TOKY M NafeHUIo HaNpshKeHMs. OTO CONPOTUBIEHME He OOMKHO npesbiuath 0,05 Om.

M punmMmedyaHNme — HeOﬁXO}ZlVIMO crieguTb 3a TeM, 4YTOObI nepexogHoe conpoTuBneHne Mexay KOHUOM
N3MepuTenbHOro I'Ip06HI/IKa n VICI'IbITyeMOVI MeTanIM4Yeckon YacTbio He BNUSNO Ha pesynbraTtbl MCMNbITaHNN.

7.5 OnpegeneHne U3MepPeHHOro NpeAaenibHOro HanpPskeHus

McnbiTaHus, BoinonHsiemble anst Y3UIT pa3nuyHbixX TUMOB Npu onpeaeneHnm nx npeaernbHbIX HanpshkeHnn,
NpOBOAAT B COOTBETCTBUM C Tabnuuen 10 n 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 ana Y3UNT Tuna, KoMMyTUpPYHOLLEro HanpshkeHue, no 7.5.1.

MpumevyaHune — 3HaK «X» 03Ha4aeT, YTO UCMbITAHUS npoBoOOAT.

[nsa ncnelTaHMa NPUMEHSIIOT CriegyoLume cneuunanbHble YCIoBuS.

a) Bce ogHoBBOoAHbIE Y3UIT ncneiTbiBatoT 06ecToueHHbIMU. Ko BceM aAByxBBOAHBIM Y3WI nogatoT Hanps-
YKEHME OT MCTOYHMKA C HOMMHAITbHBIM TOKOM HE MeHee 5 A Npy MakcumarnbHO AIMTENbHOM paboyeM HanpspkeHnn
U., ecnun narotoBuTenb He yKa3an Ha OTCYTCTBME Pa3nnynsi B BENUYMHE M3MEPEHHOIO NPEAEbHOro HanpshKeHus,
Korga yCTPOMCTBO HAXOAMUTCS UM HE HAaXOOUTCA NOL, HAaNpPshKEHNEM.

b) [ins ogHoBBOAHOrO Y3UI, MmetoLero BbIBOAbI, UCMbITaHME NPOBOAAT 0€3 BHELUHVX pasbeanHuTENen
npegenbHoe HanpsKeHne U3mMepsoT Ha BeiBogax. [ns ogHossogHoro Y3UI, nmetoLero coeamHutensHble npo-
BOOHWKMW, NpeAenbHoe HanpsXXeHne n3MepsitoT ¢ BHELLUHUM NPOBOAHUKOM AnnHon 150 mm. [Ina ABYXBBOOHOMO
Y3WIM n ogHoBeogHoro Y3UI ¢ oTaenbHbIMY BbIBOAAMW HArpy3ku NpeaeribHoe HanpshKeHne N3MepsitoT Y BbIBOA-
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McnbiTaHue Ha
HanmMyme KoMMyTU-
pYHOLLIETO 3remMeHTa

Y3UM (cm. 7.5.1)

WcnbiTaHue Ha
N3MepeHHoe ocTa-
TOYHOE Hanpsixe-

HVe NPpU UMMNYNbCHOM
Toke 8/20 (cm. 7.5.2)

Hanuune
KOMMYTUPYtO-
Lero anemeHTa

Het

McnblTaHne Ha
nsmMepeHue npobus-
HOrO HanpPsKeHWs
npu UMNynbCHOM
HanpsbkeHun 1,2/50
(cm. 7.5.3)

Knacc [ vnu 11

Knacc

Knacc 111

MCnbITaHU

MakcumansHoe
3Ha4YeHue Hanpsxe-

HUA Npu BbINON-
HEHHbIX UCMNbITaHNAX

McnbiTaHus
3aBepLUEHb!

Bbibop YH3
(Up) (cm. 5.4)

WcnbiTaHne
Ha nsMepeHue npe-
OEenbHOro Hanpshke-
HUS KOMBUHMPO-
BaHHOWN BONHOM
(cm. 7.5.4)

PucyHok 3 — Cxema UCTbITaHuiA Ha onpefeneHne ypoBHS HanpshkeHns sawmtbl Up (YH3)
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HbIX BbIBOAOB MIK BbIBOAOB Harpy3kun Y3UI1. B ncnbitTaHne BKoYaoT BCe BCOMOraTesibHble YCTPOMCTBA, Hanpu-
Mep pasbeanHUTENN, NaMmnoYK1, MHONKATOPbI, NPeSOXPaHUTENN N ApYre YacTu, yKa3aHHble N3roToBUTenem, nx
noacoeanHsAIoT nocnegosaTternbHo ¢ Y3UIT v napannenbHO ¢ Harpy3Kom.

) MlamepeHHoe npeaenbHOe HanpsbkeHne — 3To Hanborbluee 3HaYeHVEe HanpPsKEHWS NMPY UCMbITaHUSAX,
BbINOMNHsieMbIX Mo Tabnuue 10 n pucyHKy 3 COOTBETCTBEHHO Knaccam mncrnbitaHin Y3UTT.

7.5.1 Mpoueaypa ucnbiTaHnA No onpegerneHnto Hannyuma B Y3UI koMMyTUpyoLLEro 35IeMeHTa

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

Ans venbitannii knaccos | 1 Il NpUMeHsIT CTaHAAPTHBIM UMMYILC Toka 8/20 BENUUNHOW [,y MK Loy, MO
yCMOTpeHUo narotosutens. MNpu ncnbitaHmsx knacca |l ncnonb3ytoT reHepaTop KOMOUHUPOBAHHOW BOJTHbI C Ha-
npsKeHneM pa3oMKHYTOW Lienw, paBHbIM U, yka3aHHOMY U3roTOBUTENEM.

KY3WI npuknagbiBaloT oanH umMnynbe (4ns asyxeeogHoro Y 3UI nmMnynbe cneayeT npukiagbiBaTth K BBOA-
HbIM 1 BbIBOAHbBIM BbiBoAaMm). Ocumnnorpammy HanpskeHust CHumatoT ¢ BbiBogoB Y3UI (ons oByxBBOOHOIO
Y3WIN namepeHne HanpskeHnsi NpoBoasT Ha BBOAHOM BbiBoAe Y 3UIT). Ecnin chopma BOMNHbI HanpsikeHns BHe3an-
HO NpepBeTcs, cumTaroT, 4To Y3UI coaepXnT KOMMYTUPYIOLLIMIA SIEMEHT.

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

a) mnynbcbl Toka gnutenbHOCTbo 8/20 npuknagbiBatoT B TAKOWM NOCNE[0BaTENBHOCTM NMUKOBBLIX 3HAYEHWI:
0,117,;021;051[; I.

Ecnn Y3UIT cogepXuT TONMbKO OrpaHMYMBaloLLME SNEMEHTbI, TOTAa UCTIbITaHUE MPOBOASAT TOMNBKO C 1,

Mpumeyanwue—Ipu ucnoitaHnn Y3UI, cogepxallero oaMH KOMMYTALMOHHbLIN 3reMEHT, CKOPOCTb NOBbILLE-
HWS BbIXOOHOMO HanpshKeHWsi reHepartopa AOSbKHa orpaHunymsaTtbes BenudmHon 10 kB/MKc.

b) ns Y3UI npoBoasaT no 0AHOMY LIMKITY NMPY MOSIOXUTENBHON U OTPULLATENBbHOWM NMOMSIPHOCTMY.

C) B KOHLe NpuKnaabiBatoT OANH UMNYILC [ay UMK Lyeq B 38BUCUMOCTU OT TOFO, YTO NPUKNaABIBaNoch K
Y3UWI nepen npunoxeHuem I, npy NONspHOCTU, KOTOpas Mokasana bonee BbICOKOE OCTaTOMHOE HanpsiKeHne B
npeablayLLmX UCTbITAHUSIX.

d) ViHTepBan mexay oTaenbHbIMY MMMYrbcaMy AOIMKeH BbiTb 4OCTATOYHBIM, YTOBLI 0BpaseL ycnen ocThbiTb
00 TemnepaTypbl OKpY»XatoLLLero Bo3gyxa.

e) [Ansa Kaxxgoro Mnynbca A0IMKHA ObITb CHATa OCUMNorpaMmMa Toka 1 Hanps>KeHus!.

MnkoBble (abcontoTHbIE) 3HAYEHUSA JOIMKHbI OblTb HAHECEHBI HAa rpadIuK pa3psiAHOro TOka OTHOCUTENbHO
OCTaTOYHOro HanpsPkeHus. 1o Toukam 3HauYeHnn cnegyeT HavyepTUTL COOTBETCTBYHOLLYIO KPUBYHO. Ha KprBow OOMmK-
HO BbITb LOCTATO4HO TOYEK, YTOObI Y6eANTLCSA B OTCYTCTBUN 3HAYUTENBHBIX OTKITIOHEHUM [0 fyay MM [y

f) OcTaTtoyHoe Hanps XkeHne, NPUMeHAeMoe AN U3MEPEHNsi NPEAENbHOrO HaMPsSXXeHWst, No ONpeaeneHno
ABNSAETCA HAMOONbLLMM Ha KPUBOW, COOTBETCTBYHOLLIEN ANS:

- knacca | — 0 Ioeq m I, (6epeTtca Gonbluee sHaueHue);

- knacca ll — po 1,..

7.5.3 Mpouenypa ncnbiTaHUA NO U3MEPEHUIO hPOHTANBHOIO pa3psAgHOro HanpsHKeHUs

MprMeHsoT cTaHgapTHOE MMynbcHoe HanpsbkeHue 1,2/50. MeHepaTop HanpsXXeHWst AOMKeH ObiTb yCTa-
HOBJIEH Ha BbIXOAHOE HanpsXXeHne OTKPbITON Lenn 6 kB.

a) KY3UI npuknagbisatoT 10 MMnynbCoB KaxKa4om aMnnnTyapl: NSTb NONOXUTENBHOW M NSTb OTpMLATENBHON
MONSAPHOCTN.

b) MHTepBan mexay oTAenbHbIMU UMIYNbCaMu AOSMKEH ObITb 4OCTATOYHbIM Afs OXnaxaeHns obpasua o
TemnepaTypbl OKpY>KatoLLEero Bo3ayxa.

c¢) Ecnu paspsg He obpasyetcs npu npuknagbisaHun 10 UMNynbCOB Ha PPOHTE BOMHbI, TORAA UCTbITAHWSA MO
nepeyncneHnsamM a) n b) NOBTOPSIOT C BbIXOAHBIM HAaNpshXKeHNneM OTKpbITow Lieny reHepatopa 10 kB.

d) HanpsikeHue Ha BbiBogax Y3 gomkHO permcTpupoBaThbCs ocLmnnorpadom.

e) ViamepeHHoe npefenbHoe HanpshXeHne — 3TO MakcMarbHOe 3HaYeHne paspsaHbIX HAMPShKEHUIA, n3Me-
PEHHbIX B TEYEHNE BCErO LUKIa UCTbITaHWN.

7.5.4 Mpoueanypa UcnbITaHUA NO U3MEPEHUIO NMPEeAESIbLHOro HanpsHkKeHUs KOMOUHUPOBaHHOW BONTHOMN

Mpuv NpoBeaeHUn 3TOro UCMNbITAHUSA UCNOMb3YT KOMOUHUPOBAHHYIO BOSTHY.

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

b) KY3WUIT, npeaHasHayeHHbIM UCKTHYUTENBHO AJ115 CUIOBbIX CUCTEM NEPEMEHHOIO TOKA, MONOXUTESNbHbIE
nmnynecbl npuknageisatoT B Touke (90 = 10)° n oTpuuatensHble MMnynscbl B Touke (270 £ 10)° Ha cuHycomnaarnb-
HOW BOJTHE HaMpPshKeHWs!.

¢) KY3UI, npegHasHauYeHHbIM 41151 CUCTEM MNOCTOSHHOTO TOKa, MPUKNaabIiBatoT Kak MONOXMUTENbHbIE, TaK U
oTpuuarenbHble MNynscHole padpsgbl. Y3UIT nutaoT NoCTOSHHLIM TokoM npu U,..
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d) NHTepBan mexay oTaenbHbIMU UMMYIbCaMy AOIMKEH ObITb 4OCTATOYHbIM 119 OXNaxaeHus obpasua oo
TemnepaTypbl OKpY>KatoLLEero BO3gyxa.

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

Ecnun Y3UI coaepXuT TOMbKO OrpaHnymBaioLLme areMeHTbl, Toraa ucnbitaHne NpoBoasiT Tonbko ¢ 1,0 Ug.

f) C ycTaBkamu reHepaTopa no nepeyuncnenuto e) k Y3 npuknagbiBaoT YeTblpe paspsga 4ns Kaxaomn
amMnnuTyabl: 4Ba NONOXUTENbHbIX M ABA OTpMLUATENbHbIX.

g) Ansa Kaxxgoro nMmnynbca AoSMKHbI ObITb CHATBI OCUMANOrpaMMbl TOKa, nogaHHoro K Y3UI reHepaTtopom, 1
HanpskeHnsa Ha Bbixoge Y3UT.

h) MamepeHHoe npegenbHoe HanpshkeHne — 3TO MakcumMaribHasi BENMYmMHa MMKOBOTO HaMPSPKEHWS, 3aperi-
CTPVpOBaHHas Ha NPOTSPKEHUM BCETO UCMbITATENBHOIO LKA,

7.5.5 AnbTepHaTUBHOE UCNbITaHWE KOMOWMHMPOBaHHOW BosiHOM (7.5.4) 6e3 pa3Bs3biBaloLero
cdunesTpa

OeyxBBoaHble Y3UI ¢ peakTVBHbLIMW COCTaBMSOLLUMN B3aMMOLENCTBYIOT C PEAKTUBHbLIMU COCTaBISOLLN-
MW pa3Bsi3bIBatoLLEro unbTpa. Tem cambiM CO34akTCS MCKYCCTBEHHO 3aHVDKEHHbBIE 3HAYEHNS U3MEPEHHOIO Npe-
OENbHOro HaNpsHKeHWs. B Taknx crnydasx NpMMEHSIIOT anbTepPHATUBHBIN METOA UCTbITAHWS, MPeACTaBNEeHHbIN Ha
pucyHke 4.

[eHepaTop, coeguHEHHbIN Yepes BapucTop,
auoa nnu rasopaspsagHyro Tpyoky

eHepaTop KOMOK-
HVMPOBAHHOW 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 UCMbITaHNE Ha U3MEPEHHOE npefenbHoe HanpsikeHue

Ons aByxBBoAHbIX Y3WI € peakTUBHbLIMY KOMMIOHEHTaMM NPUMEHSIIOT CREAYOLLYIO NpoLeaypy NCMbITaHWI
B JOMNONHEHNE K 7.5.4.

a) VicnbiTaTtenbHbli reHepaTop AOMKEH MMETb CXEMY COrMacHO PUCYHKY 4.

b) Ansa Y3WIT, npegHasHayeHHbIX 4151 NEPEMEHHOIO TOKa, HanpshkeHWe NOCTOSTHHOIO Toka coctasnseT U, \/5 ,
ans Y3WI, npegHasHavyeHHbIX 451 TOCTOSIHHOIO Toka, HanpsbkeHue U, cnegyet nogasath K Y3UIM yepes guoga.
Mmnynbcbl cnegyeT npyknaabiBaTe Yepes AN0A, ra3opaspsagHyo TPYOKy Unmn BapmcTop COrflacHO PUCYHKY 4.

c) MNpwuknagbiBaHne nmnynbca AOMKHO NPONCXoauTb He paHee Yem Yeped 100 mc nocrie 3amblkaHust nepe-
kntovatens S7 (cMm. pucyHok 4). MNogady HanpspkeHUst NOCTOAHHOIO ToKa criefyeT npekpaTtuTb B TeveHue 10 mc
nocrne NpuknagbiBaHWs UMMysbea.

d) VicnbiTaHye NpoTMBOMONOXHOW NOMASIPHOCTHI0 MOXHO NPOBECTU, M3MEHMB Ha NPOTBOMNONOXHOE NoACcoe-
anHeHune Y3UI k reHepatopy.

e) iuTepBan mexay oTaeNbHbIMMU MMNYyNbCaMu AOIMKEH ObITb OCTAaTOMHbIM 4115 OXNaxaeHus obpasua no
TemnepaTypbl OKpY>KatoLLEero BO3gyxa.

f) HanpspkeHne reHepaTopa KOMOUHMPOBAHHOW BOSTHbI YCTaHABMBAKOT Taknum 06pa3om, 4Todbl obecneuntb
HanpshxeHne pasomkHyTom uenu 0,1; 0,2; 0,5; 1,0 U, Kak yKazaHO U3roTOBUTENEM.

g) C yctaBkamu reHepaTopa no nepeuncrieHunto f) k YU npuknagpiBatoT YeTbipe paspsaga aAnga Kaxaon
amMnnuTyabl: 4Ba NONOXKUTENbBHBIX 1 ABA OTpMLUATENbHbIX.

h) [ns kaxgoro mmnynbca AOMmMKHbI ObITb CHATBI OCLMNOrpaMMbl Toka, nogaHHoro K Y3UI reHepaTopom, 1
HanpshkeHust Ha Bbixoge Y3UIT.

i) IamepeHHoe npefenbHoe HanpsKeHne — 3TO MakCcMMmarbHas BENUYMHA HaMPShKEHWUS], 3aperncTpypoBaH-
Has Ha Bbixoae Y3WI1 B TeyeHne BCero ncnbitaTenbHOro Lukna.
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7.6 UcnbiTaHue B pabouem pexume

OTU MCNbITaHWSA NPUMEHSIOT ToNbKo Ans Y3UI, npegHazHayYeHHbIX AN NnepeMeHHOro Toka (Bonpoc 06 Y3UI
NSt NOCTOSIHHOTO TOKa — B CTaZMN PaCCMOTPEHUS).

Ha pucyHke 5 npegcrasneHa cxema vcnbiTaHus B paboyem pexmme.

McnbiTanve B pa6oqu pexunme ana nepeMeHHOro Toka

OnpegeneHne N3MepeHHoro npeaensHoro
HanpsXkeHus no 7.5

MeHnee 500 A ~~  Onpegenenre N\ Csbiwe 500 A
conpoBoXaarLero
\\ Toka no 7.6.2 e

XapaKkTtepuctuku XapakTepucTuku
NCTOYHMKA UCTOYHMKA
no 7.6.3.1 no 7.6.3.2

Tpw HOBbIX 0OpasLa

Wcnbitanune knaccos I n 11 e McnbiTanue knacca 111
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 ycrnoBust UMMTUPYIOT NpuoxeHnem K Y 3WIM npegycmMoTpeHHOro Yicna cneumanbs-
HbIX MMMNYIbCOB C O4HOBPEMEHHON NoAaven MakCMMarbHOro AnmTenbHoro paboyvero HanpskeHns U, OT Uctou-
HUKa NepemMeHHOro Toka cornacHo 7.6.3.

VcnbiTaHve cnegyeT NpoBOAUTL Ha TPEX HOBbIX OBpasLax.

BHauvane cnegyet onpegenntb M3MepPEHHOEe NpeaenbHOe HanpsbkeHne nenbiTaHmem no 7.5.

Bo n3bexaHne YpeamepHow Harpy3ky Ha obpasLbl UcrbiITaHne No 7.5.2 BbINOMAHAKT TOMNbKO npu 1, a ncnbi-
TaHne no 7.5.4 n 7.5.5 — 1onbko npu Uy
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7.6.2 NMpepBapuTernbHble UCNbITAHUA MO onpeaerieHnIo BeJIMYNHbI CONMPOBOXAAIOLWEro Toka

MpenBapuTenbHbIe NCMbITaHWS NPU3BaHbI ONPEeLENnUTb, AENCTBUTENBHO N NMMKOBOE 3HAYEHNE CONPOBOXAA-
toLLiero Toka Bbiwe nnm Hke 500 A. Ecnimn BHYTpeHHss KoHCTpyKumst Y3UIT 1 nuKoBoe 3HaYeHne N3BECTHbI, Toraa
npegBapuTenbHOe NCnbITaHUE He TpebyeTcs.

a) icnbiTaHve criegyeT NpoBOAUTbL Ha OTAENbHOM 06pasLe.

b) Oxnaaembli TOK KOPOTKOrO 3aMblkaHKs AOMkKeH ObITb 1, > 1,5 kA npu cos ¢ = (0,90—0,95).

c) ObpaseL, NoaCcOeaNHSAIOT K UICTOYHUKY HanpshKeHUst NPOMBbILLIIEHHOW YacTOTbl CUHYCOMAaneHOro nepe-
MEHHOrO Toka. HanpskeHne NpoMbILLNIEHHOM YacTOTbl, U3MEPEHHOE Ha BbIBOAAX, JOIMKHO OblTb MakCUMarnbHO
NpMBMMKEHO K HanbonbLUeMY AnNUTENbHOMY pabovemy HanpskeHuto U, (gonyck MuHyc 5 %). YacToTta uctovHmka
HanpshKeHUss NepeMeHHOro Toka A0MKHa COOTBETCTBOBATb HOMUHarbHOM Yactote Y3UIT.

d) ConpoBoxgaroLLmnin TOK OIDKEH ObITb MHULMMPOBaAH MMMYNbCom 8/20 nnm KOMBUHUPOBAHHOW BOSTHOM.

e) lNvkoBoe 3Ha4YeHne [OMKHO COOTBETCTBOBATD /oy UM fpeay, MM Ug.

f) Umnynbc Toka JommkeH 6bITb MHALMMPOBaH 3a 60 aneKTpu4ecknx rpagycoB A0 NvKa HanpshKeHWs Npo-
MbILLSIEHHON YacToThl. Ero nonapHoCcTb JomKkHa coBNaaaTth C MOMSIPHOCTBIO MOSTYBOSHbI HAMPSXKEHWSI MPOMBbILLI-
JIEHHOW YacTOoTbl, B KOTOPOW OH UHULIMMPOBAH.

g) Ecnu B 3TOM TOUKE CMHXPOHU3ALIMM HET COMPOBOXAAOLLErO TOKa, Toraa uMnyrnbc 8/20 nogaroT nosxe, 40
NOSIBIIEHNSI FEHEPUPOBAHHOIO CONMPOBOXAAMOLLIEr0 TOKA, Yepes kaxable 10 aneKkTpuyeckmx rpagycos.

7.6.3 XapaKkTepuCcTUKN UCTOYHMKA TOKA NPOMbILUIIEHHOM YacTOThbl A4S NpeABapUTEesIbHOro UCNbI-
TaHusi

7.6.3.1 Y3UI c conpoBoxaatoLmnm Tokom Hke 500 A

McnbiTyembin 06paseL, AOMmKeH ObITb MOAKIMOYEH K UCTOYHUKY HAMPSPKEHMS MPOMBILLIIEHHON YacToThl. [on-
HOE COMPOTMBEHME NCTOYHMKA SHEPTUN OIMKHO ObITh TaKMM, YTOObI MPY NPOXOXAEHUM CONPOBOXAAOLLETO TOKa
NMKOBOE 3HaYeHME HanpsXKeHUs NPOMbILLNEHHOM YacToThl U,, namepeHHoe Ha Bbisogax Y 3WI1, He noHmkanocb
6ornee yem Ha 10 % ero NMMKOBOro 3HaYEHUS.

7.6.3.2 Y3UI c conpoBoxaatowmm TokoM cabiwe 500 A

HcnbiTyembin obpasel, omkeH ObITb BKIIOYEH B LieMb C HaNpshKeHMeM NPOMbILLNIEHHON YacToTel U, 1
OXugaemMblM TOKOM KOPOTKOIO 3aMblKaHUS MPU OTKITFOYaoLLEN HOMUHAIBHOW CMOCOBHOCTH COMPOBOXAAKLLENO
ToKa [, 3agaHHomM narotoBmTenem, cornacHo Tabnumue 11 nnmn 500 A (BbiGupatoT 6onbluee 3HaveHre).

Ta6nuuya 11 — Oxuaaemblii TOK KOPOTKOMO 3aMblKaHUSA Y KO3MMULIMEHT MOLLIHOCTU

Ip+f) %, (KA) cos ¢
I, <15 0,90 — 0,95
1,5<1, < 3,0 0,85 — 0,90
30<I, < 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— BoccraHaBnmsatoLleecs Hanpsixernne no FOCT P 50030.1.

Ona Y3UN, BKNOYEHHOTO B LieMNb MEXAY HETPanbto 1 3aLLUMUTHBbIM 3a3eMITEHNEM, OXKMOAEMbIV TOK KOPOTKOrO
3aMblkaHus AosmkeH ObITb He meHee 100 A.

7.6.4 NpepBapuTenbHble UCNbITaHUA Knaccos | u i

[Mpu ncnbiTaHUn NpUKaabIBatoT TPU FPYMMbl UMMYIBCOB TOKA (MO MATb MMMYIIbCOB B KaXKO0W rpynne), BCero
15 nmnynbcoB Toka 8/20 NoNoXUTENbHOM NONSAPHOCTU. MicnbiTyemble 06pasLibl N04COeAMHSAIOT K CUITOBOMY UC-
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TOYHUKY cornacHo 7.6.3. Kaxapivi uMnynbc AomkeH ObiTb CUHXPOHU3NPOBAH C NPOMBbILLIIEHHOM YacToTon. Hauu-
Has o1 0°, yron CMHXpoHM3aLummy nosbiwaT Yepes (30 + 5)° (CMm. pucyHoK 6).

MpenBaputensHble UCTbITaHWSA Linkn paboyero pexuma

[n Uc
W‘Hnl‘ |||||‘ ‘m”‘/‘

Mocne kaxgoro uMmnyrnsca Toka Ha 30 MuH
nopaertcs U

‘ Lo v 1oy

imp
30 MuH 30 MuH
UC
5A
MMnynbcbl NpUKnagsiBatoT € pasHuuen B 1 MuH.
Kaxabii umnynsc npuknagsisatot Yepes 30°
Mo xody 4acoBOW CTPEnKuW, HaumHas ot 0°. 30 MuH

PucyHok 6 — Mpadvk npefaBapuTENbHOrO UCMLITAHUA U UCTbITaHUS B LiUKIe paGoyero pexvma

Mpu ncnbitadun Y3WN no knaccy | npuknaabiBaoT UMMYSbChl TOKA CO 3HAYEHUEM [neq MM 1, (BbIGUpatoT
6onbLuee 3HaveHune). MNpu ncnbitaHun Y3UI no knaccy |l nprknagbiBaloT MMNyNbChbl TOKA CO 3HaYeHveM I,

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

B nHTepBane mexay rpynnamv UMNynbCoB nofgada NUTaHus K ucnbiryemomMmy obpasuy He Tpebyetcs.

Tok cneayeT 3anucblBaTb NpY KaxxaoM umnysbce. [Npy ucnbiTaHnm He AOMKHO ObiTb NPO6OEB 1K NepeKpbI-
Tui B obpasuax.

7.6.5 UcnbiTaHusa B pabouem pexume knaccos | m ll

KY3WI nogatot nutaHne U, OT UCTOYHUKA HanpsiKeHNsi C HOMUHANbHOWM Harpy304HON CMOCOBHOCTbIO MO
TOKy He MeHee 5 A. [laHHOe WCnbITaHne NPOBOAAT C UMIYSIbCamMn TOKa, NMOAABAEMbIMU CTYNEHAMM 40 [eq
ans Y3WI, ucneiteiBaemoro no knaccy | (cornacHo 3.9), nnu go I, ana Y3WI, ncneiteiBaemoro no knaccy |l
(cornacHo 3.10); n1koBoe 3HaYeHVe LOBOAAT nocTeneHHo Yeped Y3UIM Ao fyea im I, cornacHo 3.10.

Mocne kaxgoro nmnynsca npuknaabiBatoT B TedeHne 30 MUH HanpsKeHne NPOMBILLIIEHHOW YacTOTbl ANns
NpOBePKY TENNOBOKN cTabunbHocTh: Y3UIT cuntatoT TepmMocTabunbHbIM, ECIn MWK aKTUBHOM cocTaBnsitoLLen I, unm
paccevBaHne 3Heprum NOCTENEHHO CHbKaeTCsi B TedeHue nocrneaHux 15 MuH npuknagbiBaHns HanpskeHns U..

MMnynbCbl TOKa NONOXUTENBHOTO 3apsifa COOTBETCTBYHOLLETO NMUKOBOIO MOSOXMUTENBLHOMO 3Ha4YEHUS JOMK-
Hbl UHALMMPOBATLCH MCTOYHMKOM HaNpPshKeHMS MPOMbILLIIEHHOW YacToThl ANs NOAAYU K UCTbITyeMoMy obpasLy B
cnepytoLem nopsigke:

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 UMK I,y); MI3MEPEHUE TEMIOBOM CTABUNBLHOCTU; OXNaXAEHNE A0
TemnepaTypbl OKpY>KatoLLero Bo3ayxa;

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

e) oanH umnynbc Toka Npu 1,00 (Lpeax MM 1,y ); M3MEPEHUE TEMMOBO CTAabUIIbHOCTY; OXNaxaeHe [0
TemnepaTypbl OKpy>KatoLLEero Bo3ayxa.

7.6.6 Kputepuu cootBeTCTBUA

Y3WI Bbiaepkarno UCrbITaHWs, €CIv NOCIIe KaXKaoro MMMyrbca Lukna paboyero pexvma 4OCTUrHyTa Tenso-
Basi cTabunbHOCTb M NMto6ON CONPOBOXAAILLMNIA TOK SBSIETCS camo3aTyxatolwmm. PukcmpyemMble B npoLecce

cak WM 15,); MIBMEpEHME TennoBon CTabuIbHOCTM; oXnaxaeHue 4o

cak WM 15,); MIBMEpEHWE TennoBon CTabunbHOCTMW; oxXnaxaeHue 4o

cak N 1, ); U3MepeHve TennoBon CTabubHOCTY; OXnaxaeHve Ao
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UCMbITaHNS 3HaYEHWS HAaNPSPKEHUS M TOKA, a TakKe BU3yaribHbIi OCMOTP He AOMKHbI BbISIBMATL NPO60oeB 1 nepe-
KpbITMI B 0Bpasuax. Bo Bpems ncnbiTaHWin He JOMMKHO MPONCXOANTL MEXaHNYECKNX NOBPEXAEHNN.

KY3WI cnepyeT npunoxuts eLle oanH nMnynesc npu 1, unu Uy, v nogats nutaHme npu U, OT MCTOYHMKA
HanNpsHXKeHNs C HOMUHaNbHOW Harpy304HOM COCOBHOCTLIO NO TOKY He MeHee 5 A B TeveHne 30 MuH. [No ucteve-
HWW 9TOro BPEMEHU J0IMKHA ObITb AOCTUrHYTa TENNOBAasi CTabUNbHOCTD.

TennoBasi cCTabUNbHOCTb JOCTUIHYTA, €CIN MO0 MMKOBOE 3HAYEHME aKTVBHOWM COCTaBNSOLLEN TOKA, MPOTe-
KatoLLero Yepes UcnbITyeMblll 0b6pased, He npeBbIwaeT 1 MA, b0 cobcTBEHHas NoTpebnsaeMas MOLLHOCTb He
npesbiwaeT 20 % No cpaBHEHMUIO C UBMEPEHHON B 7.7.5.

Mocne 3aBepLUeHnst NOMHOro UCMbITATENBHOIO LMKNA M NOCcne TOoro, kak obpasew, oxnagutcsa 4o Temneparty-
pbl, GNM3KON K TeMMNepaType OKPYyXXatoLLen Cpeabl, UaMepeHNe NPeaernbHOro HanpsiXXeHnst, KoTopoe Obino npose-
OEHO B Havare vcnbITaTenbHOro Lmkna, cnegyet noBToputb. Y3UI cumTaloT BblAepKaBLUMM UCTIbITAHWS, ECIN
M3MEPEHHbIE 3HaYEHMS1 A0 W MOCIIE UCTIbITaHWI HIBKE Unk paBHbl U,

3aTeM ncnbITyeMbli 06paseL, NoACOeaNHSOT K UICTOYHMKY HAanpsXKeHNsS C MakCUMaribHbIM OIMTENbHBIM pa-
60ounm HanpskeHnem U, 1 HOMUHAMNbHOM YaCcTOTON.

WcnbiTaTenbHbin TpaHcopmaTop AormkeH obecneymBaTh TOK KOPOTKOro 3aMblkaHns He meHee 200 MA, ecnn
WHOE He yKa3aHo nsrotoButenem. 1amepstoT ToK, NpoxoasLmi Yepes ncnbiTyeMbli 06pasel. [1koBoe 3HaveHve
€ro akTUBHOW COCTaBNAOLLEN He A0IMKHO ObITb 6onee 1 MA.

7.6.7 UcnbiTaHus knacca lll B pabouyem pexunme

[ns ucnblTaHns NPUMEHSIKOT UCTOYHUK HAMPSPKEHWS MPOMBILLIIEHHOW YaCTOTbI cornacHo 7.6.3.

KY3UI yepes paspenuTenbHbli KOHAeHCaTop (CM. 7.1.4) noAcoeauHSIIoT reHepaTop KOMBUHUPOBaHHOM
BOMHbI. [lonyck Ha napaMeTpbl BOMHbI, Kak ykazaHo B Tabnuvue 4, npuBeaeH Ans To4kM noacoeanHeHms Y3UT.
3HaueHune U, yka3biBaeT N3rotoBUTErb.

Y3WIM npoxoauT npeaBapuTenbHOE UCTbITaHWE NO NPOLeAYpPe UCTbITaHUSA cornacHo 7.6.4. B gaHHOM mcrnbl-
TaHUM HOMUHASbHbBIV Pa3pAAHbIN TOK 3aMeHSA0T 3HaveHnaMun Uy

MIMNynbCHbIN TOK cnegyeT MHULMUPOBAThL NP MMKOBOM 3Ha4Y€HMM COOTBETCTBYIOLLETNO NOSynepuoaa v ogu-
HaKOBOW NOMSAPHOCTM C HANPSHXKEHNEM NPOMBbILLIIEHHON YacTOTbl.

VcnbiTaHne B paboyeM pexxnme BbIMOSHSAKT CornacHo 7.6.5, ncnonb3ysa reHepaTop KOMOMHMPOBAHHOW BOS-
Hbl CO cneayowumn yctaBkamm U,

a) Mo 04HOMY NONOXUTENBHOMY U oTpuUaTensHoMy nmnynecy npm 0,10 U,; npoBepka TennoBon cTabunb-
HOCTU; OXIaxgeHue 4o TeMnepaTypbl OKPYKaloLLEero BO3ayxa;

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

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

d) no ogHOMy NONOXUTENBHOMY U OTpULaTensHoMy nMnysbcy npu 0,75 U,.; npoBepka TennoBon CTabunb-
HOCTU; OXNnaxaeHune 4o TeMnepaTypbl OKPYKakLLEro BO3ayxa;

€) N0 04HOMY MONOXUTENBbHOMY U OTpuuaTtensHomy uMnysnbscy npu 1,00 U,.; npoBepka TeNnoBow CTabunb-
HOCTU; OXNaXaeHWe 4o TeMnepaTypbl OKpyxatoLero Bo3ayxa. Y3 cuntaloT BbiaepKaBLUMM UCTbITaHUSA, ECIN
OHO COOTBETCTBYET KPUTEPUSM OLEHKN 7.6.6.

7.7 PasbeguHutenu Y3UI u 6e3onacHasa pabotocnocobHocTb Y3UI npu neperpyske

HaHHble ncnbitanus npoogaT angd Y3UI, ncnonb3yembix B CUCTEMAaX MMTaHUS TONbKO NEPEMEHHOrO ToKa.
Wcnbitanmsa ans Y3UI B cuctemax nMTaHus MOCTOSIHHOMO TOKa — B CTaAuy PAaCCMOTPEHMSI.

O6LLMe NnonoxeHus

VcnbiTaHusa cnegyeT npoBoAnTb Ha kaxkaoM Y3UIM. McnbiTaHna BeINONHAOT A5 3aWuUThl KaXaoro Buaa,
KaXXablil pa3 Ha HOBbIX 0Bbpasuax.

7.7.1 UcnbiTaHusa pasbegnHuTtenen Y3UN Ha ycTOMYMBOCTb K paboveMy pexumy

PasbeguHuTtenu Y3 npoBepstoT B X04e UChbITaHni B paboyem pexume (CM. 7.6), Mpy 3TOM, Kak ykazaHo
N3roTOBUTENEM, OHU HE OOMMKHbI NOABEPraTbCsl ONnepaLyvn «BKIIOYEHNE — OTKITFOYEHNE» U AOIMKHbI ObIThb B pabo-
YeM COCTOSIHWUM NOCIIE UCTIBITaHWUNA.

CornacHo HacTosiLeMy NyHKTY «ObITb B pabodem COCTOSIHUM» O3Ha4aeT, YTO pasbeauHuTenb He MMeeT
BUONMBIX MOBPEXAEHUI 1 O0cTaeTcs paboTocnocobHbIM. PaboTocnocobHOCTL NpoBepstoT NMBO BPyUHYHO (ecnm
BO3MOXHO), MO0 NPOCTENLLIEV SMEKTPUYECKOM Onepaumeit, CornacoBaHHOM MexXay U3roTOBUTENEM U UCTbITaTeNb-
HbIM LlEHTPOM.

7.7.2 UcnbiTaHne TennoBou ctabunsHocTn Y3UI

7.7.2.1 NcnbiTaHne Ha TEPMOCTOMKOCTb

Y3WI BolgepxumBatoT B HarpeBaTensHon kamepe 24 4 npu TemnepaTtype (80 = 5) °C. Hu ognH BHYTpeHHUI
pasbeauHUTENb HE JOJPKEH B 3TO Bpems cpaboTtaTb.

28



FOCT P 51992—2011

7.7.2.2 VicnbiTaHne Ha TENOBYO CTabUNbHOCTb

[aHHoe ucnbeitaHue He npoBoaaT Ans Y3UI, cogepxallimx ToNbKo KOMMYTaLMOHHbIE 9NEMEHTHI.

Mpoueaypbl cnbiTaHWi

VcnblTaHne cnegyeT NpoBOAUTL Ha 3aLLMTE KaXaoro BMAA; TEM He MeHee, Koraa BuAbl 3alUTbl UOEHTUYHbI,
OonycKaeTcsl NpOBeAEHME UCTIbITaHUS Ha 3aLUMTe TOro Buaa, KOTOpbI NpeacTaBnsaeT Hanbonee HeGNaronpusiTHyo
KOHCTpYKUMto. Mpouenypa ncnbiTaHuii ycTaHaBnMBaEeT Ba BapyaHTa:

- ans Y3WI, cogepxalymnx ToNbKO OrpaHnYMBaioLLMe HanpsiXXeHNe arieMeHTbI, MPUMEHSIIOT NpoLeaypy no
nepeyvncreHnto a);

- onsa Y3UIT, cogepkallmx Kak orpaHMYnBatoLLme, Tak M KOMMYTUPYHOLLIME HaNpsbkeHWe aNeMeHTbI, TpuMe-
HSKOT Npoueaypy Mo nepeyncrniexHmio b).

MogrotoBka 06pa3LoB

JTro60oV KOMMYTUPYIOLLMIA HANPSXKEHNE SNEMEHT, COEAMHEHHBIN NOCNeaoBaTeNbHO C OrpaHNYMBAKLLM Ha-
NpsKeHME NEMEHTOM, JOIHKEH ObITb HAKOPOTKO 3aMKHYT MEHOV NPOBOJIOKOM TAaKOoro AnamMeTpa, UTobbl OHa He
pacnnasunacb B XoAe UCMbITaHus.

Ona Y3UI, nmetoLLiero HeNMHeNHbIe 3NeMeHTbI, BKIOYEHHbIE NapannenbHo, AaHHOe UCMblTaHue cneayeT
BbIMNOSNHATL ANs1 Kaxkgoro Nyt Toka Y 3UMM npn oTCoeanHEHNW/OTKIMIOYEHM BCEX OCTarlbHbIX TOKOBbLIX NyTen. Ecrin
3NeMEHTbI OQHOrO 1 TOrO Xe TUMa 1 ¢ OAHUMN U TEMU XXE NapamMmeTpamMum CoOeanHeHbI napannenbHo, ux cnegyet
NCNbITbIBATb KaK OZAMH TOKOBbIN NyTb.

M3rotoBuTEnNb AOIMKEH NPEeaoCTaBnNTb OOpasLbl, MTOArOTOBIIEHHbIE 3apaHee B COOTBETCTBMM C BblLLEyKa3aH-
HbIMK TPeBOBAHMAMMN.

a) Npoueaypa ucnbitanni gnsa Y3UI, He MMeroLero KOMMYTUPYHOLLIENO 3f1IEMEHTA, BKITKOYEHHOTO Nocneao-
BaTESIbHO C APYrMMM SfIEMEHTaMM

VcnbiTyemble 0OpasLbl N0ACOeaNHSOT K UICTOYHMKY MPOMBILLIIEHHON YacToTbI.

HanpspkeHne omkHO ObITb 4OCTAaTO4HO BbICOKMM, 4TOObI Yepe3 Y3WI npoxoamn Tok. st 3Toro ucnbitaHust
TOK yCTaHaBMNMBaOT Ha MOCTOSIHHOE 3Ha4YeHve. [Jonyck Ha ucnbiTaTenbHbI Tok coctaBnsieT + 10 %. VcnbltaHue
HaunHaloT € 2 MA (OEeNCTBYIOLLEro 3HaYEHUS).

To4yka oTc4HeTa MOXET MEHATLCA OT 2 MA 40 MakCUMarnbHOro 3Ha4YEeHWS paccenBaHUs S3HEPIrUN ANEMEHTA,
€CIn OHO N3BECTHO.

3aTem JaHHOe 3Ha4YeHMe Toka MO3TarnHo NOBLILWAKT NMB0 Ha 2 MA, nMbo Ha 5 % nNpeabiayLLero 3Ha4eHus
perynmpyemMoro UcrnbiTaTenbHOro Toka, BblovpatoT bonbLuee 3Ha4YeHme.

Kaxgbin aTan npogormkaroT 40 AOCTUXKEHUS TEMNOBON CTabUIbHOCTM (HanpuMmep, U3MEHEHME TeMnepaTypbl
MeHee YyeMm Ha 2 K B TeueHne 10 MuH).

Bo BpeMsi ncnbiTaHns NOCTOSTHHO N3MEPSOT TeMnepaTypy Ha MOBEPXHOCTU B caMom ropsivert Touke Y3UTN
(Tonbko ans Y3UIT co ceBobogHbIM JOCTYNOM) U TOK, npoxoasimii yepes Y 3UT. Camyto ropsayyto Touky Y3UIT
MOYXHO OnpeaennTb NPOOHBIM UCTbITaHNEM NTMBO N3MepPEHNEM TEMMNEPATYPbI B HECKOIbKMNX TOYKaX.

VicnbiTaHre NpepbiBatoT, ECINN BCE UCTbITYEMbIE HENMMHENHBIE ANIEMEHTLI OTKIIOYEHbI. HanpsxeHne fanee
He JOMKHO NOBbLILIATLCS BO M30exaHne BbiIxo4a U3 CTpos pasbegnHUTens.

Ecnu HanpsxeHune Ha BbiBogax Y3UIT ctaHoBUTCA HUXeE, YeM U, Toraa HanpsbkeHne perynupytot go U, u
noaaep>K1BaroT Tak B Te4eHne 15 M1H, a TOK NpekpaLlaroT perynmposaTs. [10aToMy perncrtpaumst AnnTenbsHoro
TOKa y>xe 6onbLue He TpebyeTcsa. Heobxoamm NCTOYHMK NPOMbILLNIEHHON YacTOTbl C HAarpy304HOWM CNOCOBHOCTLIO
NoO TOKY KOPOTKOrO 3aMbIKaHUSA, KOTOPbI Obl HE OrpaHn4YMBarn TOK 4O TeX Nop, Moka He cpaboTaeT kakon-nnbo
pasbeguHUTENb.

Haunbonbluee 3Ha4YeHne Toka He JOIMKHO NPEeBbILAaTb MakCUMaribHO YCTaHOBIIEHHOIO 3HAaYEHNSA TOKa KOPOT-
KOro 3aMblKaHUsl, yCTaHOBITEHHOIO N3roTOBUTENEM, KOTOPOE CMOCOBEH BblaepKaTb pasbeaUHNUTENb.

b) Mpoueaypa ncnbitaHusa gna Y3UIN, cogepkallero KOMMyTUPYHOLLIME 3IEMEHTbI, BKITFOUYEHHbIE NMocneno-
BaTemNbHO C APYIMMU ArieMeHTaMu

K Y3WI nogatot nutaHune U, OT CUIOBOrO MCTOYHMKA C HAarpy304HON CMOCOBHOCTBIO MO TOKY KOPOTKOro
3aMblKaHUs1, KOTOPbI He orpaHn4YMBarn Obl TOK 40 TEX MOP, Noka He cpaboTaeT OAWH U3 pasbeanHuTenein. Hanbonb-
LLee 3Ha4YeHne ToKa He AOMKHO NpeBbillaTh MakCMMarbHO YCTaHOBNEHHOIO 3Ha4YE€HUS TOKa KOPOTKOrO 3aMblka-
HWS, yCTAHOBINEHHOTO M3roTOBUTENEM, KOTOPOE CNOCODOEH BblAepKaTb pasbeanHUTENb.

Ecnu npoTekaeT He3HAUNTENbHBIN TOK, MPUMEHSAIOT NPOoLLeypY UCNbITaHWS MO NEPEYNCTIEHNIO a).

MpwumeuyaHwune—Ilog 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, ofmkHa ObiTe 04eBnaHa 3hPEKTUBHOCTb M HEOBPATMMOCTb OTKITHOYEHUSI
ycTpowncTBa. YTobbl 3TO MPOBEPUTL, HEOOXOAMMO B TeHEHUE 1 MMH NoAaTh HaNPsPKEHME NPOMbILLIIEHHOM YacCToThl,
pasHoe U., npoTekawoLwuii TOK He AomkeH npesbiwaTb 0,5 MA (gencTByloLLee 3HaveHmne).

Y3WI BHYTpeHHeN yCTaHOBKM

MpeBhbiWeHne TemnepaTypbl noBepxHOCTM Y3UIT BO Bpems nCnbITaHUs AOIMKHO 6biTb MeHee 120 K meHee
80 K cnycts 5 MmH nocrne cpabaTbiBaHWst pa3beauHUTENS.

Bo Bpemsi ucnbiTaHus He 4OMKHO ObITb BbIBpOCa ropsiymx Yactuu n3 vyacten Y3Ur.

Y3WI Hapy»XHOWM yCTaHOBKM

He gomkHo ObITb NPU3HAKOB roOpPeHMst U BbIOpoca ropaymnx 4actuu n3 yacten Y3,

DoctynHbie Y3UAT

Mocne ucnbitanusa Y3WUIT co ctenenbto 3awmThbl IP2X 1 Bbille He A0MKHbI UMETb YacTen, HaxXoASALLMXCA Nof,
HanpsPKeHNEM, KOTOPbIX MOXXHO KOCHYTbCH CTaHAAPTHBIM UCTIbITATENbHBIM LLYNOM, MPUKIaabIBAaeMbIM C yCUIEM
5H (cm. FOCT 14254), kpome TeX, KOTOPbIE Y€ JOCTYMHbI A0 UCnbiTaHus, koraa Y3UIT yctaHoBneHO, kKak ans
HOpMarbHOW 3KCMyaTauum.

7.7.3 UcnbiTaHMe Ha CNOCOOHOCTb BbigepPXXUBaTb TOK KOPOTKOro 3aMbIKaHUA

[aHHoe ncnbitaHve He npoBoaAT Ha Y3WUI, KoTopble MPUMEHSIOT:

- UICKITKOYNTENBHO A1 HAPY>KHOWM YCTaHOBKM M KOTOPbIE SBMASKOTCS HEAOCTYMHLIMW UK

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

Mpoueaypbl cnbiTaHUA

XapaKTepucTuka MCTOYHUKA TOKa MPOMBILLIIEHHOM YacTOThbI

O>xm1aaeMbIvi TOK KOPOTKOIO 3aMblKaHUS YCTaHaBNMBAET M3rOTOBUTESb, M B COOTBETCTBMU C KOIPULIMEHTOM
MOLLIHOCTU cornacHo Tabnuue 11 ero perynupytoT Ha BeiBogax Y3UM. VicnbiTaTtensHoe HanpsixeHue ycTaHaBnmea-
etcano U..

Y3WI v ero pasbegnHNTENn OOMKHbI ObiTb pa3melleHbl B Ky60o00pasHOM AepPEBAHHOM SILLMKE, HA pac-
ctosiHMm (500 + 50) MM OT ero Hapy>XHbIX CTEHOK. BHYTPEHHI0I0 MOBEPXHOCTD SILLMKA NOKPbIBAIOT NanMpOCHOM
Oymaron nnmn mapnen. OgHy 13 CTEHOK siLUKa (KpOMe AHa) OCTaBMSAT OTKPLITON, A4J18 TOro, YToObl MOXXHO ObINIo
NOACOeAVHATL NoABOAsLLIME Kabeny CornacHo NHCTPYKLUN U3TOTOBUTENS.

MpnmevyaHuns

1 ManupocHas BGymara gomkHa OblTb TOHKOW, MSTKOW, JOCTAaTOYHO MPOYHOM, UCNonb3yeMon Ans obepTbiBaHUS
XPYMNKUX NpeamMeToB, NNOTHOCTbIO 12—25 /M2,

2 Mapns formkHa 6bITb NNOTHOCTBIO NpUBnManTensHo 29—30 /M2 ¢ nepenneteHnem 13X 11 Hutell B 1 cm2.

Wcnbityembin obpasey, criegyeT ycTaHaBnMBaTh COMMacHO MMCbMEHHbIM yKka3aHnsm narotosutenst. K Hemy
NOACOEAMHSIOT MPOBOAHUKM C MaKCMMaribHbIM MONepeYHbIM cedeHnem no 7.3.1, npuyem kabenu nponyckarT
BHYTPb SLLMKa HA MakCcManbHy AnvHy 0,5 M Kaxapbln.

MogrotoBka 06pa3uoB

Ona Y3UIT ¢ HenuHenHbIMY S1eMeHTaMu, CoOeaNHEHHbIMM NaparnnensHo, CneayeT NoAroToBUTh, Kak onunca-
HO BbILLIE, OTAEMbHbIE KOMMNMEKTbI — MO Tpr obpasLia Anst Kaxgoro TokoBoro nytu Y3WT, KoTopbIi COOEPXKNUT OOMH
1 BorbLUE HENTMHENHBIX 3NTIEMEHTOB, YKka3aHHbIX B 3.4 1 3.5.

OnemeHTbl Y3UI, orpaHmumBatolme 1 KOMMyTUpYLoLLmne HanpsbkeHne (cM. 3.4 n 3.5), cnegyeTt 3aMeHUTb
NOAXOAALLMMY MEAHBIMU NEPEMbIYKaMU, FapPaHTUPYHOLLMMU HEM3MEHHOCTb BHYTPEHHMX COEOUHEHWI, X None-
PEYHOro CeYEHNs1, OKpY>KatoLLMX MaTepuanos (Hanpumep, CMOM) U YNaKoBKU.

O6pa3Lbl cornacHo BbileyKa3aHHbIM TpeboBaHVAM NpeacTaBnseT U3roTOBUTENMb.

Mpouenypb! UCbITaHUIA

[aHHOoe ncnbiTaHne NPoBOASAT MO ABYM pa3HbIM NMpoLeaypaM no nepeyncrieHrsam a) u b) Ha oTaenbHbIX
KOMMiekTax 06pasuoB, MOArOTOBIEHHbIX AN KaX40W npoLenypsbl.

a) MicnbiTaHne cnocobHOCTY BblAEPXKMBAThL 3asIBIIEHHbIN TOK KOPOTKOrO 3aMblKaHMs

OO6pa3seL, NOACOEANHSIIOT K UCTOYHMKY MPOMBbILLIIEHHON YacTOTbl NPY HanpshkeHnn U, ¢ oxxnaaeMbiM TOKOM
KOPOTKOrO 3aMblKaHUS COrfTacHO 3asBIEHHOW HArpy304HOWM CMOCOBHOCTU MO TOKY KOPOTKOIO 3aMblKaHWs Y KOI-
PULMEHTOM MOLLIHOCTM B COOTBETCTBUM C Tabnmuen 11.

VchnblTaHme NpoBOAAT ABYKPATHO: C TOKOM KOPOTKOrO 3aMbIKaHWUS, UHULIMMPOBaHHbLIM B TouKax 45 1 90 anekT-
PUYECKMX rPayCoB Nocre NepeceyeHnst Hyrs BONTHOW HanpshKeHUs.

Ecnu 3ameHseMbIn nnv B3BOAUMbIA BHYTPEHHWI U BHELLHWI pa3beavHUTENb cpabaTbiBaeT, TO COOTBET-
CTBYIOLLUMI pasbeauHUTENb CNeayeT 3aMeHsTb Uy B3BOAWTb Kaxkabin pa3. Ecnv pasbeamHuTens He MOXET ObITb
3aMeHEH Wy B3BEAEH, MCMbITaHMe NMPeKpaLLatoT.
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b) NcnbiTaHme npy HU3KOM TOKE KOPOTKOrO 3aMbIKaHWUS

OT NCTOYHMKA NPOMBILLIEHHOW YaCTOThl MpY HanpsbkeHun U, B TedeHne (5 +0,5) c nogatoT oxmnaaembin TOK
KOPOTKOTO 3aMblKaHWsl, PaBHbIN 5-KpaTHOMY HOMMHANBHOMY TOKY MakCumarbHOV CBEPXTOKOBOW 3aLLUThI (€Crn
yKa3aH U3rotoBuTenem) npu KoadhuumeHTe MOLLIHOCTM cornacHo Tabnuue 11. Ecnv BHeLHNAS 3aLumTa OT CBEPXTO-
Ka He nNpegycMoTpeHa U3rotoBuTeneMm, Toraa nogaroT ToK, paBHbii 300 A. icnbiTaHne NPoOBOAST OAHOKPATHO C
TOKOM KOPOTKOTO 3aMblKaHWUs1, UHULMMPOBaHHBLIM B TOYKE 45 aneKTpnyeckux rpagyCcoB Mocre nepeceyeHnst Hyns
BOJTHOW HanpsiKeHus1.

Kputepun cooTBeTCTBUS

B xoge OByx BbllLeyKa3aHHbIX UCMbITaHMI NannupocHas Bymara unu mapnsi He JOMkKHa 3aropeTbCs.

Kpome Toro, Bo BpeMsi UCMbITaHNSA Ha CMOCOOHOCTb BbIAEPKMBATb TOK KOPOTKOTO 3aMblKaHUS OH JOJIKEH
OTKITHOYaTbCA OOAHUM N3 pa3'be,IJ.VIHI/ITeJ'IeI7I (BHyTpeHHI/IM nnn BHeLIJHI/IM) Mo YKa3aHWUKo N3rotoBuUTens.

BHyTpeHHve n (unn) cneumanbHble pasbeanHUTENN, COOTBETCTBYHOLLME APYTUM CTaHOapTaM.

Mpun nx cpabaTbiBaHUM OOIMKHA ObITb 04eBMAHA 3PHEKTUBHOCTL M HEOOPATUMOCTL OTKIMoYeHnsa Y3UI. [ns
NPOBEPKN 3TOr0 CrieayeT B TedeHne 1 MUH MPUIOXUTb HanpsXXeHne NPOMbILLNIEHHOW YacToThl, paBHoe U,, Kk OT-
KIMHOYEHHbBIM pasbeanHuTensam. MNpoTekatoLLmi TOK He A0MmKeH npebiwaTh 0,5 MA (gencTBytoLlee 3HadeHme).

HoctynHbie Y3WAT

Mocne ucnbitanns Y3WI co ctenenbto 3awuThl IP2X 1 Bbille He OOIMKHbI UMETb YacTel, HaXoO4ALMXCS Nop,
HanpsPKeHNEM, KOTOPbIX MOXXHO KOCHYTbCS CTaHAAPTHBIM UCTIbITATENbHBIM LLYMOM, MPUKIaabiBAaeMbIM C yCUINEM
5H (cm. FTOCT 14254), KpoMe Tex, KOTopble yXe Oblnn OOCTYMHbI 40 UCNbITaHus, korga Y3UIT ycTaHOBNEHO, kak
npv HopMarbHOW SKCNnyaTauun.

7.7.3.1 JononHutensHoe ncnbitanve ansa Y3UIT ¢ conpoBoXaakoLLmMm TOKOM I; HKe 3asiBIIEHHOM CNocob-
HOCTU BbIAEPXKMBATb TOK KOPOTKOIO 3aMbIKaHUsI

MoBTOPSAOT MCnbITaHUe NO 7.7.3, 0QHAKO 3rIEMEHTbI, KOMMYTUPYHOLLIME HAMPShKEHWE, HE 3aMblKatoT HAKopOT-
Ko. KopoTkoe 3ambikaHne MHMummpytoT 3anyckomM Y 3UIM nmMnynbCoM Toka NonoXUTeNbHOW nonspHocTy (8/20 nmbo
Apyron npuemnemon dopMbl BosHbI) B Touke oT 30 0 40 anekTpuyecKmX rpagycoB Ha NomoXXUTENbHOM NOyBOSI-
He nocrne nepece4veHnda Hyn4 BOJTHOM HanpsaXXeHn4. |/|MI'IyJ'IbCHbIl7I TOK OOJTKEH ObITb OO0CTaTOYHbIM ANA MHULMKNPO-
BaHWs CONPOBOXAALLEro Toka, HO He cBbile /.

[ns obecneyeHnst HecpabaTbiBaHMS BHELLHETO pasbeanHUTeNs Bcneactaue 3anycka Y3UI nmnynscom
BCe BHELUHME pasbeanHUTENnn coegnHAT nocneaoBatesibHO C UCTOYHUKOM Hanps>XXeHns I'IpOMbILIJJ'IeHHOVI YacTto-
Thl, KaK Noka3aHoO Ha pUCyHke 6a.

Z, — noriHoe ConpoTUBMeHWe AN PerynmpoBaHus oxuaaemo- ,Z_1| Iil
ro ToKa KOPOTKOro 3amblkaHWs cornacHo Tabnuue 11; D, — BHeLwu- T 1 |
Hun pasbeanHuTens Y3UI; SCG — reHepatop MnynbCoB Toka
C pasBsasblBalOLWMM OUNETPOM C
PucyHok 6a — Llenb ang nenbitanusa Y3UNT ¢ conpo- >

BOX[IAMLWMM TOKOM [; HMXKE 3asiBIIEHHON CMOCOBHOCTM
BblAEPXMBATb TOK KOPOTKOro 3aMblKaHUsI

7.7.4 UcnbiTaHne Ha noBpexaatoLee BIMH B cuctemMe BbICOKOro (cpeaHero) HanpsXxeHus

Mpu ncnbITaHMM CNOMNb3YHT HOBbIE 0OpPas3Libl, OCHALLEHHbIE, KaK Anst HOpMarbHOW SKCMyaTaumm, cornac-
HO YKa3aHWSAM U3roTOBUTENS U BKNIOYEHHbIE B UCMbITATENBHYIO LieMb COrnacHO pUCyHKY 13 nnu aHanornyHomy
PUCYHKY.

Y3WI nomewtatoT B Ky6000OpasHbIn epeBsHHbIN SALLMK, KaK yKasdaHo B 7.7.3. BHyTpeHo NoBepXHOCTb
ALLIMKa NOKPbIBAKOT NanupocHomn Bymaron unm mapnen. OgHy 13 CTEHOK siLyKa (KpOME QHa) OCTaBMNAT OTKPbITOW,
ANsi TOro, YToBbl MOXHO BbINO MOACOEAMHSTE NOABOASLLME Kabenu CornacHo MHCTPYKLMU N3rOTOBUTENS.

MpumevaHnsga

1 ManupocHas Gymara JomkHa OblTb TOHKOW, MSITKOW, JOCTAaTOYHO MPOYHOM, MCNOSb3yeMon Ansi ob6epTbiBaHUS
XPYMNK1X NPEAMETOB, MNOTHOCTbI0 12—25 /M2,

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

7.7.4.1 MNMpouenypa ncnbiTaHus

Hanpspkenne Ut ¢ gonyckom MUHYC 5 % nogatoT K ucnbitatensHoMy obpasuy B Touke 90 anekTpuyeckmx
rpagycos asbl L1 3ambikaHnem Boikntovatens S1. Cnycts (200 + 10) mc BbikntoyaTerns S2 3aMKHETCSt aBTOMa-
Tnyeckn. OH coegnHnT PE-BbiBOA Y3UI ¢ HenTpanbio (4epes TOKoorpaHninBarLmmn pesuctop R2) , 3aMkHyB
HaKOPOTKO BTOPUYHYH 06MOTKY TpaHccopmaTtopa BIMH (72). B pesynkrate cpaboTtaeT npegoxpanuTens F2, 3awwm-
Lwarowmii TpaHcdopmatop BITH.
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S1 — rnaBHbIV BbIkNOYaTenb; S2 — TaMep, 3amblkatowwmincsa vyepe3 200 Mc nocne rnaBHOrO BbikMyaTens; F1 — mMakcumarnbHas
CBEpPXTOKOBas 3aliuTa, 3asiBlieHHas u3rotoBuTenem; F2 — nnaBkuii NpefoxpaHnTenb Ans 3awwmTbl TpaHcdopmaTopa BIMH (gomkeH
Bbiaepxate 300 A B TedeHne 200 mc); T1 — TpaHCoOpMaTop UCTOYHUKA MUTAHWA C HampsbkeHem Ha BTopuyHon obmoTke U,
T2 — TpaHcopmatop BIMH ¢ HanpshkeHnem Ha nepsuyHon obmoTke U, Ha BTOopudHON — 1200 B; R1 — TOKOOrpaHu4msaoLuii
pesncTop Asii PeryrimpoBaHns TOKa KOPOTKOrO 3amblkaHUs Ha UCTOYHMKE nuTaHua npu U, R2 — TOKOOrpaHu4mBarowui pesmcTop
AN perynupoBaHns Toka KOpOTKOro 3amblkanus B Lenu BMNH go 300 A (npubnuautensHo 4 Owm); Y3UIT — ucnbiTyemoe yCTPOMCTBO

PucyHok 13 — lMpumep uenu ans vcnbitadusa Y3WI B ycnosusax nospexgatoiero BIMH B cucteme Bbicokoro (cpeaHero)
HanpshKeHUs 1 COOTBETCTBYHOLLAs AMarpaMma BO BpeMEeHW OXMAaeMblX HanpshkeHun Ha BbiBogax Y3UI
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OT UCTOYHMKA MPOMBILLNIEHHOW YaCTOThl NPK HanpspkeHun U, NoAatoT OXXnaaembln TOK KOPOTKOro 3amblka-
HWSI, paBHbIV 5-KpaTHOMY HOMMHANbHOMY TOKY MakCYMaribHOV CBEPXTOKOBOW 3aLLMThl (ECNW yKa3aH N3rotoBuTe-
nem) nnm 300 A, ecnu He ykasaH. [lonyck Ha Benu4uuHy Toka coctasnseT nioc 10 %.

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

HanpsixeHve U, nogaroT K ucneltatensHoMy o6pasuy (3a nckrnoveHmem Y 3N, BKNIOYEHHbIX MeXay HEenT-
panbio 1 3eMnein) B TedeHre 15 muH 6e3 nepepbiBa 40 TEX NOP, NOKa HE Pa3oOMKHETCS BbiktodaTenb S1.

[JonyckatoTcs apyrve ncnblitatenbHble CXeMbI NMPU YCIOBUK, YTO OHU FapaHTUPYHOT Takyto ke Harpy3ky Ha Y3

7.7.4.2 Kputepumn cooTBETCTBUSA

B xope BblleyKaszaHHbIX UCNbITAHU NanupocHasi bymara nnm mapns He AormkHa 3aropeTbesl.

Mocne ucnbitanusa Y3UI co cteneHblo 3awwmTtbl IP2X 1 Bbille He A0MKHbI UMETb YacTel, HaxoALLNXCS noj,
HanpsKeHNeM, KOTOPbIX MOXHO KOCHYTbCA CTaHA4APTHBIM UCTbITaTENbHBIM LLYNOM, MPUKIaAbIBAaeMbIM C yCUNTMEM
5H (cm. FTOCT 14254), KpoMe Tex, KOTopble yXe Oblnn OCTYMHbI 40 UCNbITaHus, korga Y3UIT ycTaHOBNEHO, kak
NP1 HOPMarnbHOW 3KCMyaTaLuu.

a) Pexxum nospexaeHnst BINH

Ecnu nsrotoBuTtens 3agaeT pexxum nospexaatorero BIMH, To Heo6xoanmo NpuMeHsATb CreayroLLme Aonor-
HUTENbHbIE KPUTEPUN COOTBETCTBUS.

Mpu cpabaTbiBaHUN pa3beanHUTENS JOSMKHA ObITb o4eBUAHA 3 EKTUBHOCTL U HEOOPATUMOCTL OTKITHOYE-
Husa Y3UI. Ina npoBepku aToro cnegyet B TedeHre 1 MUH NPpUNoXunTb HanpsiXXeHne npoMbILLIeHHOW YacToThl,
paBHoe U, K OTKINIOYEHHOMY pasbeanHuTernto. MNpoTekatoLwLmin ToK He JormkeH npesbiwats 0,5 MA (gercTtByoLlee
3HayeHue).

b) Pexxum yctornunsoctm k BINH

Ecnu nsrotoButenes 3agaeT pexum yctonuneoctu k BINH, To Heo6xoanmo npuMeHaTs cneayoLume 4onon-
HUTENbHbIE KPUTEPUN COOTBETCTBUS:

MpunMedyaHne— IT10 kacaetca TpeboBaHui k Y3UI, BkntoveHHbIM B Lenb mexay N n PE, B Touke 4a Ha
pucyHke B.2 FOCT P 50571.26.

- Y3UI gonmkHO CoXpaHATb TennoByk cTabunbHOCTb BO BpeMs noAayu HanpsixeHus U, (nocne nopa-
un Ug). Y3WUI cumTatoT TepmocTabunbHbIM, €Crn NPpOTEKaoLLMI Yepes Hero TOK v paccenBaemasi 3Heprus He
npoAormKaeT Bo3pacTaTb B TeueHue Bcero BpeMeHn nogadun Ug;

- 3aTeM vcnblTaTenbHbIn obpasew npucoeanHsAoT K U,. MicnbiTaTenbHbI TpaHcdopmaTop AOMKEH UMETb
Harpy3o4Hyr cnocobHOCTb MO TOKY KOPOTKOIo 3aMblkaHns He MeHee 200 MA.

Tok, npoTekatoLwuin Yepes ncnbiTyeMbln obpaseL, namepstoT. [MKkoBoe 3Ha4YeHne ero akTMBHOW COCTaBIsAo-
LLen He JOIMKHO npeBbIwathb 1 MA, unmn cobcTBeHHas noTpebnsemas MOLHOCTb He JOIMKHA yBENMYMTLCS Bonee
yeMm Ha 20 % no cpaBHEHUIO C U3MEPEHHON No 7.7.5;

- Nocne TOro Kak UcnbITyeMblin obpaseL, oxnagutcs npnubnmanTensHO 40 TemnepaTypbl OKpyKatoLLero Bo3-
ayxa, ucnblTaHnem no 7.5 onpefensioT M3MepeHHoe NpeaenbHOe HanpsKeHne A5is NPOBEPKN, COXPaHUICS Nn
YPOBEHb HaMNpPsXKEHWUs 3aLLUTbI, YKasaHHbIA nsrotosutenem. VicneitaHue no 7.5.2 nposogat Tonbko npu 1, a
ucnbiTaHuns no 7.5.4 n 7.5.5 Tonbko npu U,.. BcnomorartenbHble Lenu, Hanpumep MHANKaTOpbl COCTOSHUS, [OIK-
Hbl ObITb B pabo4eM COCTOSTHUN.

CornacHo HacTosiLeMy MyHKTY «ObiTb B pabovyeM COCTOSIHUM» O3HAYaeT, YTO pasbeanHUTENb HE UMeET
B/AMMbIX NMOBPEXAEHUN 1 OCTaeTCs paboToCcnocobHbIM. PaboTocnocobHOCTL NpoBepsieTCst MO0 BPYyYHYHO (ecnm
BO3MOXHO), TGO NPOCTENLLEN SMEKTPUYECKON Onepaument, CoracoBaHHON MeXAy M3roTOBUTENEM U UCTIbITaTESb-
HbIM LIEHTPOM;

- BU3yarbHbIi OCMOTP UCMbITYEMOro obpasiua He OOMKEH BbISBUTb CBUAETENBCTB Kakoro-nmbo noBpex-
OeHus.

7.7.5 UcnbiTaHMe Ha COGCTBEHHYIO MNOTPE6IAeMy0 MOLLHOCTb U TOK YyTeYKMU

Y3UI noacoeguHsIIoT K UICTOYHMKY HaMpPShKEHUSI NPY €ro MakCMMaribHOM OJIMTENbHOM pabodeM Hanpsixe-
HUK U, cornacHo MHCTPYKLMAM M3roToBUTENs. N3mepsioT KaxyLLycs MOLLHOCTb, noTpebnsemyto Y3UI. Name-
PSIOT TOK YTEYKN, NpoTeKkatowmm Yepes PE-BbIBOA.

MpunmevyaHunsg

1 Ecnu narotoButenem gonyckaerca 6onee ogHow cxembl nogkntoveHunss Y3UM, Torga ucneitaHue nNpoBOAAT Ans
KaXOJoW CXeMbl.

2 VamepstoT dhakTnyeckoe OencTByoLee 3HaYeHe Toka.
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7.7.6 MNpoBepka xapakTtepuctuku BIH, BbIaBaHHOro noBpexaeHMeM B HU3KOBONLTHOW cUCTEMe

7.7.6.1 MeToabl UcnbiTaHMs

CnepyeT ncnonb3oBaTh HOBbIE 0Opas3Lbl, OCHALLIEHHbIE, KaK NMPY HOPManbHOW 3KCMyaTaLum, COrmacHo yka-
3aHUAM N3rOTOBUTENS.

Mpumep ucnbiTaTenbHOM Lienu 1 anarpamm npy nposepke xapakrepuctukn BIMH npuseneHbl Ha pyucyHke 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 — TlMpumep ucnbiTaTensHOW Lenu u guarpaMmma xapakrepuctukv BINH, Bbi3aBaHHblE NMOBpeXaeHneMm
B HU3KOBOSLTHOW YacTu CUCTEMBI

Y3UI nomeLLatoT B NpSIMOYTrOfbHbIA AePEBSAHHbIV SALLMK COrNacHo 7.7.3. BHYTpeHHI0 NOBEPXHOCTb ALLN-
Ka MOKpbIBAKOT NanMpocHor dymaron nnm mapnen. OgHy U3 CTEHOK siLLMKa (KpOMe QHa) OCTaBIIAOT OTKPbLITON, AN
TOro 4YTto6bl MOXXHO ObINIO MOACOEANHSITL NOABOASALLME Kabenn CornacHo MHCTPYKLUM N3rOTOBUTENS.

MpnmevyaHuns

1 ManupocHas Bymara formkHa OblTb TOHKOW, MSTKOW, JOCTaTOYHO MPOYHOM, UCNonb3yeMon Ans obepTbiBaHUS
XPYMNK1UX NpeamMeToB, NNOTHOCTbIO 12—25 /M2,

2 Mapns formkHa 6biTb MAOTHOCTLIO NpMBRManTensHo 29—30 /M2 ¢ nepenneteHeM 13x 11 HuTel B 1 cm2.

VcnbiTyemblit obpasel AomkeH BbiTb NOACOEANHEH Ha nepuog tr = 5'°% ¢ Kk MCTOUHMKY HanpshkeHns
NPOMBbILLIIEHHOW YacToTbl Ut (Bonyck MyuHyc 5 %), Kak ykasaHo B Tabnuue B.1 (npunoxeHne B), nmbo K nCTouHmKy
©onee Bbicokoro BIMH, koTopoe 3agaHo n3rotoBUTENEM B COOTBETCTBUM C 6.6.1. VICTOYHUK HAanpshKeHUst OIMKEH
ObITb NGO C AOCTATOUHO BbICOKOM TOKOBOW CMOCOBHOCTLIO (AN rapaHTum, YTo HanpshkeHne Ha BbiBogax Y3UIM He
ynaget Hmxe 5 % Ur B xo4e vcnbiTaHusd), Mbo no 3Ha4YEHUI0 paBHbIM YKa3aHHOMY BblOEPXKMBAEMOMY TOKY
KOpoTKOro 3amblkaHust Y3UI (BbIGpatoT MeHbLLEE 3HaYEHNE).

Cpasy xe nocne nogauv Ur Ha obpaseu nogatoT B TedeHne 15 MuH HanpspkeHue, paBHoe U, C AONYCKOM
MUHYC 5 %, C TOI K& TOKOBOWN XapaKTePUCTUKON NCTOYHMKA. BpeMeHHbIN MHTepBan Mexay oTAenbHbIMU UCNbITa-
TenbHbIMW NepnogamMm SOIMKeH ObITb Kak MOXXHO MeHbLLUE, B tobom criyyae He 6onee 100 mc.
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7.7.6.2 Kputepum cOOTBETCTBUSA

ManupocHasi bymara nnv mapnsi He [OIMKHa BOCMNAMEHATLCS B XO4€ UCTIbITAHUS.

Kopnyc ycTporicTBa co cTeneHbto 3awmTbl IP20 1 Bhille He JoImKeH ObiTb NOBPEXAEH A0 TaKoro COCTOAHMS,
YTOObI YaCTU, HAXOAALLMECS NOA HANPSPKEHWEM, CTann JOCTYMHbI 419 KaCaHWs CTaHA4aPTHBIM UCMbITaTeNbHbIM
Lyrnom.

a) Pexxum nospexaerns BINH

Ecnun nsrotoButens 3agaet pexxum noepexaeHunsa BIMNH, Heo6xoanumMo BbINONHATL crieaytoLine 4ONosHKU-
TernbHbIE YCNOBUS.

Ecnu pasbeguHuTens cpabaTbiBaeT, OMmMKHA ObiTh 04eBUaHA 3PHEKTUBHOCTL M HEOOPATUMOCTb OTKIHOYE-
HUS ycTponcTBa. [1n1s NnpoBepKM 3TOro crieayeT B TedeHne 1 MyUH nogath HanpsXKeHne NpOMbILLFIEHHOM YacTOThI,
paBHoe U,. [poTekatoLmm Tok He JormkeH npesbiwaTh 0,5 MA (ZencTBytoLee 3HavyeHne).

b) Pexxum yctonunsocty k BINH

Ecnuv nsrotoButens 3agaeT pexxum ycTonynBocTu K BINH, 4omkHbI ObITh BbINMOMHEHBI CrieayLme A0MNOoHU-
TernbHbIE YCNOBUS:

- YBWI gomkHO CoXpaHsaTb TEMnmoByk cTabunbHOCTb B nepuog nogayn U, (nocne nogaum Us). Y3
cynTaroT TepMoCcTabuibHbIM, ECIN TOK, MPOTEKAIOLLIMIA Yepes3 HEro, Uy pacCenBaHne 3HEPTM He BO3pacTaeT B
TeyeHwne Bcero BpeMeHu nogayn Hanpspkerms Ug;

- 3aTeM ucnbITyeMbI o6paseL npucoegnHaAT Kk U,. VicnbiraTenbHbin TpaHcopMaTop AOMKEH MMETb Harpy-
304HY0 CMOCOBHOCTL MO TOKY KOPOTKOIo 3amMblkaHust He MeHee 200 MA.

Tok, npoTeKatoLLmMin Yepes ncnbiTyembln obpaseu, namepsitoT. [MKkoBoe 3HaveHne ero akTMBHOWM COCTaBrsto-
LLen He JOMMKHO npeBbIwathb 1 MA, unmn cobctBeHHas noTpebnsemas MOLWHOCTb He JOIMKHA yBENMYMTLCS Bonee
yem Ha 20 % Mo cpaBHEHUIO C U3MEPEHHON No 7.7.5;

- mocre TOro Kak UcnblTyembln obpasew, oxnaguTcsa NpnbnuanTensHoO A0 TeMnepaTypbl OKpy>KatoLero Bo3-
ayxa, ucnblTaHmem no 7.5 onpegensoT M3amMepeHHoe npedenbHOe HanpsKeHve A51s NPOBEPKU, COXPaHUNCs nm
YPOBEHb HaMPSPKEHNS 3aLLUThI, yKa3aHHbIN n3rotoButenem. icneiraHne no 7.5.2 npoBogdaT Tonbko npu 1, a ncnbl-
TaHna no 7.5.4 n7.5.5 — tonsko npu U,.. BcnomorartensHble uenu, HanpuMmep MHAMKaTOPbl COCTOAHUSA, JOIDKHbI
ObITb B paboyveM COCTOSIHUM.

CornacHo HacTosweMy NyHKTY «ObITb B paboyem COCTOSIHUM» O3HAYaEeT, YTO pasbeauHNTENb HE UMeEeT
B/AMMbIX NOBPEXAEHUN 1 OCTaeTCsi paboToCnoco6HbIM. PaboTocnocobHOCTL NpoBepsieTcst MO0 BPy4YHYHO (ecnm
BO3MOXHO), TGO NPOCTENLLEN SMEKTPUYECKON Onepaumen, CoracoBaHHOM MEXAY M3roTOBUTENEM U UCTIbITaTESb-
HbIM LLEEHTPOM;

- BU3yarbHbI OCMOTP UCMbITYyeMOro oopasua He AOMMKEH BbISIBUTb CBUAETENbCTB KaKoro-nmbo noBpexae-
HYS.

7.8 UcnbiTaHue ABYX- M ogHOBBOAHbIX Y3WUI ¢ pa3genbHbIMU BBOAHLIMU U BbIBOAHLIMU BbIBOAAMU

Ons Y3WI, npumeHsieMbix Ha NOCTOSIHHOM TOKe, AaHHOE UCMbITaHWe B CTagun pacCMOTPEHNS.

7.8.1 UcnbiTaHMe Ha perynupoBKY HanpsXxeHUs

Hanpspkenne U, nogatoT Yepes BBOAHOW 3aXMM, M OHO AOMKHO BbITb MOCTOSAHHBLIM C AOMYCKOM MUHYC S %.
McnbiTaHne cnegyeT npoBOAUTL C HOMUHAMbHbLIM TOKOM NPY aKTUBHOW Harpy3ke. BxogHoe 1 BbIXO4HOE Hanpshke-
HWSI U3MEPSIIOT OAHOBPEMEHHO C NMOAKITIYEHHON Harpy3kon. OnpenensitoT perynmpoBKy HanpsbkeHns AU B npo-
LleHTax no dhopmyne

AU % = [(Ugxop — Ugbix /Usxopn 1 100.

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

7.8.2 HomuHanbHbIN TOK Harpy3ku I,

K Y3WI nogatoT nuTaHue, kak B 7.8.1, npyu TemnepaType OKpy)XatoLlero Bo3gyxa ¢ NoMoLLbio kabens
MUHMManbHOIo cevyeHusi, ykasaHHoro B 7.3.1. Tok Harpysku cnegyeT ycTaHaBnmBaTb N0 HOMUHANbHOMY TOKY
Harpysku, ykasaHHomy narotosutenem. MNpuHygutenbsHoe oxnaxaeHune Y 3UIM HegonycTumo.

Y3WUIT cuntatoT BblgepKaBLUMM UCMbITAHUE, ECNY €ro 0001oYKa 4OCTUINa TENSIOBOWN CTabUNbHOCTU 1 TeMMNe-
paTypa YacTen, AOCTYMNHbIX NPY HOPMarbHOW SKCMyaTaumm, He 6onee yeM Ha 40 K npeBbilaeT Temnepartypy
OKpy»XatoLlero Bo3gyxa nomMmetleHums (cm. 2.1).

7.8.3 AcnbiTaHMe Ha CNOCOOHOCTb BbiAepXKMBaTb KOPOTKOE 3aMblKaHUe CO CTOPOHbI Harpysku
npuv Hanuuun pasveauHutenen Y3UM (Mx Hannuue onpepensieT U3roToBUTENb)

[MoBTOPSIIOT NcMbITaHKe No 7.7.3, HO 6e3 3aMKHYTbIX HAKOPOTKO ariemMeHToB. OHaKo BCe BbIBOAbI HArPy3Ku
3aMblKalOT HAKOPOTKO NPOBOAHMKOM HanbonbLUEro ceveHmns (M3 ykasaHHbIx B 7.3.1) n gnuHon 500 mm.
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KpuTtepum cooTBeTCTBUSA

B xoge ncnbiTaHns TOK KOPOTKOro 3aMblkaHUSA cnefyeT OTKMYnTb B TedeHne 5 ¢. Bo Bpems ucnbitaHus
nanumpocHas bymara unv mapns He JOMkKHa BocnnaMeHnTbes. KpoMe Toro, He A0MKHO NMPOn30onTH B3pbIBa, a
Takke He JOMKHbI UMETb MECTO Apyrne o6CTOATENbCTBA, ONacHbIE A4S NepcoHarna 1 obopyaoBaHus.

HoctynHoe Y3UI

[Nocne ucnbiTanna Y3WUI co cteneHbto 3awmTbl IP2X 1 Bbille He JOIMKHbI MUMETb YacTel, HaxoOsALWMXCs
nojA HanpsbkeHNeM, KOTOPbIX MOXHO KOCHYTbCS CTaHAAPTHbLIM UCTIbITaTENbHBLIM LLYNOM, MPUKNaabiBaeMbIM C yCu-
nvem S H (cm. FOCT 14254). Ecnv BHyTpeHHUI pasbeanHuTens He cpaboTan, Y3UI gomkHO BbINoNHUTL Tpebosa-
HYA 7.4.1 n 7.5. ECni BHYTPEHHWI pa3beamHnTenb cpaboTan, JormkHa ObITb o4eBuaHa achdeKTMBHOCTb U Heobpa-
TUMOCTb OTKIMHOYEHMS.

[ns npoBepkmn dhakTa OTKNOYEHUS HEOBXOANMO NPEANPUHATL CeayoLLme Mepbl:

a) ybeanTbCsl B TOM, YTO Ha BbIBOAHbIX 3aXKMMaxX HET HanpsbkeHus;

b) NpUNoXunTb HaNPsXKEHNe NPOMbILLIIEHHON YacTOThbl, paBHoe 2U, Mexay COOTBETCTBYHOLLUMMMW BBOAHBLIMU
1 BbIBOAHbIMY BbIBOAAMMW B TeYEHME 1 MUH, NP1 3TOM NpOTEKatoLLMA TOK He A0IMKeH npeBbiwaTh 0,5 MA (gencray-
loLLlee 3Ha4eHue).

VcnbiTanuio criegyeT nogsepraTh BCe BCOMOraTerbHbIe YacTu, BKIIOYEHHbIE nocnegosatensHo ¢ Y3UTT,
KaK yka3aHO U3roToBUTENEM.

7.8.4 Cnoco6GHOCTb BbiaepXuBaTb NepeHanpsikeHue Co CTOPOHbI Harpy3ku

[ns atoro ucnbitaHnsa npuknageisatoT 15 umnynscos Toka 8/20 unv 15 nmnynbcoB KOMOMHYPOBaHHOW BOST-
Hbl C HaNPsPKEHWEM Pa3oMKHYTON Lenu U, ., paBHbIM 3Ha4YEHMWI0, COOTBETCTBYHIOLLIEMY €70 CMOCOBHOCTM BblAEPXKN-
BaTb NepeHanpsPkeHNe CO CTOPOHbI Harpy3ku, ykazaHHOM N3roToBUTeNeM. VIMnynbCbl NpyKNagpiBaoT TPEMS rpyn-
namu (No NATb MMMNYMbCOB B KaX40W rpynne) K BbIXOAHbIM BbIBOAAM UcnbiTyeMoro obpasua. Ha Y3WI nogatot U,
OT UCTOYHMKA HAaNpsKeHUs1 C HOMUHAIbHbIM TOKOM He MeHee 5 A. KaxxapbIi MMNyrbC AOMKeH ObITb CUHXPOHU3MPO-
BaH MO OTHOLLEHUIO K MPOMBbILLIIEHHON YacToTe. HaumHasa oT 0° yron CUHXpOHU3aLmMmn JOMMKEH YBENMYNBATLCA
nocteneHHo Ha (30 + 5)°.

WHTepBan mexay umnynscamu coctaenset 50—60 ¢, a mexay rpynnamv uMnynbcoB — 25—30 MyH.

VcnbiTyeMbin 06paseL, 4OSMKEH HAXOAUTLCS NOL, HANPSPKEHNEM B TEYEHME BCETO LKA UcnbiTaHWi. Hanps-
XKeHWe Ha BbIXOAHbIX BbIBOAAX CrieyeT perMcTpupoBaTh.

KpuTtepun cooTBeTCTBUSA

Y3WI1 cumTatoT Bblaep»kaBLUMM UCMbITaHWe, ecnii TpeboBaHust 7.6.6 BbINONMHEHDI.

7.8.5 XapakTepucTtuka neperpysku

[aHHOe ncnbiTaHne NPoBOAAT TONbKO ANd ABYXBBOAHbLIX Y3WI1, HO MOryT npoBOANTb ANA OOHOBBOAHbIX
Y3WIT, ecnu ceveHne BHYTPEHHMUX COEAUHEHWUIA MEXAY BBOOHBIMU U BbIBOAHLIMU BbIBOAAMU MEHbLLE, YEM CEYe-
HWe NPOBOAHWUKOB, YKa3aHHOe 4118 JaHHOIO UCTIbITaHUS.

[aHHoe vcnbiTaHne NPoOBOAAT NPU TEMMEpaType OKpyXatoLlero Bo3ayxa Ha obpasue, 3aluieHHOM OT
YpE3MEPHOro BHELLIHETO HAarpeBa U oxnaxaeHusl.

VcnbiTaTtensHas Lenb U METOAUKA NPOBEAEHUS AOIMKHBI ObITh, Kak ONmncaHo B 7.8.2, CKIMoYEHNEM SBISIET-
CS1 NI TO, YTO Lienu, KPOME rMaBHOW Lienu, 1 NpeBbilleHne TemnepaTypbl HE Y4UTbIBAKOT B JAHHOM UCMbITAHUN.

VcnbiTaHve BbINONHSIOT 6€3 BHELLHNX YCTPONCTB 3aLMUThl OT CBEPXTOKA (BHYTPEHHUE YCTPOMCTBA 3aLLMThI
OT CBEPXTOKA 3aMEHSIIOT NepeMblyKaMm C He3HAYUTENbHbLIM NMOSHbLIM CONPOTUBIIEHNEM).

Ecnv nsrotoBntenem ykasaHa MakcumarnbHas 3alimta OT CBEPXTOKa, B TeueHue 14 YBUI HarpyxatoT To-
KOM, paBHbIM k — KpaTHOMY MakCMMaribHOW 3aLuTe OT cBepxToka. KoadhduumeHT k BeibupatoT no Tabnuue 11x B
3aBUCUMOCTW OT HaLMOHarbHbLIX HOPM 1 MPaBWI 3MNeKTPOYCTaHOBOK.

Tabnwuuya 11x — KoacdumumeHT ToKa k, NpUMEHSAEMbIV ANS XapakTepUCTUKX Neperpyskm

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

MpumMmeyaHue— Ecnu Tun 3aWwmUTHOro yCTPOWCTBA U3rOTOBUTENEM He yKasaH (BblKnoyaTenb Unu npego-
XpaHuTesb), UCMblTaHe NPOBOASAT C 6onee BbICOKUM KOI(PPULMEHTOM K.
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Ecnun 3HaueHre MakcmarnbHOro CBEpXToKa 3aLLmMThbl HE YKa3aHo narotosutenem, k Y3UI nogatoT B Te4eHue
14 1,1 HOMMHaNLHOrO TOKa Harpy3ku 4o cpabaTtbiBaHUSA BHYTPEHHETO pasbeanHuTens. Ecnun pasbegnHutens He
cpabotan B TedeHue 14, UcnbiTaHWe NPOLOSIKAIOT, yBENUYMBAs NpeablayLiee 3Ha4eHne NCnbITaTenbHOro Toka
Kaxkgbli yac B 1,1 4o Tex nop, noka He cpaboTaeT BHYTPEHHNUI pasbeanHUTESb.

Kputepun cootBeTcTBUA

Bo BpeMs ucnbiTaHMsa NpeBbilLeHne TemnepaTypbl NMOBEPXHOCTEN, JOCTYMHbIX A8 MPUKOCHOBEHUS, He
JOImKHO ObITb 6onee 60 K.

a) HecpabartbiBaHve BHyTPEHHETO pasbeanHUTENS:

- BU3yanbHbIi OCMOTP UCMNbITYyeMOro obpasua He AOMKEH BbISBUTb CBUAETENbCTB KaKoro-nmbo noBpex-
OeHus;

- nocne ucnbitTanus Y3UI co ctenenbto 3awuTbl IP2X 1 BbilLe He A0MKHbI UMETb YacTen, Haxo4sLWMXCca
nof HanpsbkeHneM, KOTOPbIX MOXHO KOCHYTbLCSA CTaHAaPTHLIM UCTIbITaTENbHBIM LLYNOM, MPUKIagbiBaeMbIM C yCu-
nvem 5 H (cm. FTOCT 14254), kpome Tex, KOTopble yxke Oblnm AOCTYMNHbI 40 UcnbiTaHus, korga Y3UIT yctaHoBnEHO,
Kak Npv HopMarbHON aKcnnyaTaumu,

- 3aTeM UCMbITyeMbln 06paseL, nprcoeamHsoT K U,. VicnbiTaTtenbHbIN TpaHCchopMaTop OOMMKEH UMETb Harpy-
304HY0 CMNOCOBHOCTL MO TOKY KOPOTKOro 3amMblkaHust He MeHee 200 MA.

Tok, npoTeKatoLLmMin Yepes ncnbiTyembln obpaseu, namepsitoT. [MkoBoe 3HaveHne ero akTMBHOWM COCTaBrsto-
LLen He JOIMKHO npeBbIwathb 1 MA, unmn cobcTBeHHas noTpebnsiemas MOLHOCTb He JOMMKHA yBENMYMTLCSA bonee
yeMm Ha 20 % Mo cpaBHEHUIO C U3MEPEHHON No 7.7.5;

- mocrie TOro Kak UCMbITyeMbln obpasel, oxnaguTcsa NpubnmnanTensHO 40 TeMNepaTypbl OKPY>KatoLLEero Bo3-
ayxa, ucnblTaHnem no 7.5 onpefensioT M3MepeHHoe npeaenbHOe HanpsKeHne Arisi NPOBEPKN, COXPaHUCS v
YPOBEHb HaMpPsXKeHWs 3aLUMThl, yKa3aHHbIN U3rotoBuTenem. VicneltaHue no 7.5.2 npoBogsaT Tonbko npu I, a ucnbil-
TaHns no 7.5.4 n 7.5.5 — tonbko npu U,.. BcnomoratensHble Lenu, HanpuMep MHAMKaTOPbl COCTOSIHWS, OOIMKHbI
ObITb B paboyveM COCTOSIHUM.

MpumeyaHue— CornacHo HacTosILLEMY MYHKTY «ObiTb B paboyeM COCTOSAHMMY O3HAYaET, YTO pa3beavHUTENb
He MMeeT BUOUMbIX MOBPEXAEHUN U ocTaeTcst paboTocnocobHbiM. PaboTocnocobHOCTL npoBepseTcs NMbo BpyUHYHO
(ecnn BO3MOXHO), NMMOO NPOCTENLLEN INEKTPUYECKOW onepaLmen, CornmacoBaHHOW MeXay U3roToBuTeneMm U UcnbiTa-
TernbHbIM LIEHTPOM.

b) CpabatbiBaHme BHyTPEHHENO pa3beaVHUTENS:

- nocne ucnbitanus Y3UI co ctenenbto 3awuTbl IP2X 1 Bbille He A0MKHbI UMETb YacTen, HaXoAsLLMXCA
nojA HanpsbkeHneM, KOTOPbIX MOXHO KOCHYTbCS CTaHAaPTHbLIM UCTIbITaTeNbHBIM LLYNOM, MPUKNagbiBaeMbIM C yCu-
nvem 5 H (cm. FTOCT 14254), kpome Tex, KOTopble ke Bblnm AoCTynHbI A0 ucnbiTanus, korga Y3UI yctaHoBneHo,
KaK Mpy HOpMarbHOM 3KChyaTauuu;

- Npu cpabaTbiBaHWM pa3beanHUTENS OOMMKHA ObITb 04eBUAHA 9PPEKTUBHOCTL M HEOBPATUMOCTb OTKITHOYE-
Husa Y3UI. Ina npoBepku aToro cnegyeTt B TedeHre 1 MUH NPUNoXunTb HanpsiXeHne NnpoMbILLNIeHHOW YacToThl,
paBHoe U, K OTKNIOYEHHOMY pasbeanHuTernto. NpoTekaroLwmin ToK He JormkeH npesbiwaTts 0,5 MA (oercTByoLLee
3HayeHune);

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

7.9 JononHuTenbHbIe NUCNbITAaHUA

MpoBoaaT Ans onpegeneHns kputepnes 6€30nacHOCTU. B HEKOTOPbIX CTpaHax BO3MOXHO NPUMEHEHWE Opy-
MX HauMOHarnbHbIX HOPM.

[HonyckaeTcsa npu Heob6XoANMMOCTU NPOBOAUTL AaHHbIe UCnbITaHus Ha Y3UI, npumeHsieMbix Ha MOCTOSIHHOM
TOKe.

7.9.1 NMepeHocHble Y3UI ¢ rubkmmm kKabensamm v WHypaMmun U nx KpenneHme

7.9.1.1 MNepeHocHble Y3UI gormkHbl ObITb CHaBXXeHbI aHKEPHBIM KpenieHUeM LUHypa, YTOObI MPOBOOHMKN
Obln CBOOOAHBI OT HATSHKEHWSI, CKPYYMBaHUS, KOTA4a OHW MOACOEAUHEHBI K BbIBOAAM MITN KOHLLAM, a UX NMOKpbIThE
OOIMKHO ObITh 3aLUULLEHO OT UCTUPAHUS.

OnneTka, ecnu UMeeTcsl, AOMKHA ObITb MPUKPENIEHa K aHKEPHOMY KPEMIEHWUIO LLUHYpa.

CooTBeTCTBME NPOBEPSIFOT OCMOTPOM.
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7.9.1.2 BhPeKTUBHOCTb yAEPKNBAHNS MPOBEPSIOT CrieayHLLIMM UCTIbITAHMEM C MOMOLLIbIO YCTaHOBKM, Npea-
CTaBMEHHON Ha pUCYHKe 8.

<160 200
O6paszel

Pyuka npvsopa

OKCLEHTPUK

%

PVIcyHOK 8 — YcTaHoBKa 451 UCMbITaHWS KpenneHus LLUHYpa

Paamepbl B MM

Y3WIT ¢ HeCbeMHbIM LUHYPOM UCMbITLIBAKOT B COCTOSIHUM MOCTABKW; UCMbITAHWE BbINOMHSAIOT Ha HOBbIX 06-
pasuax.

Y3WUI ¢ 3ameHsieMbIM kabenem ncnbiTblBaloT ¢ kabeneM HOMUHANbLHOTO CeYEHNS!, YKa3aHHbIM U3roTOBUTE-
nem.

[MpoBoAHUKM rMBKOro kabens nnu WHypa pasbopHbIX kKabenen BBOAAT B 3aXMMbl, BUHTbI 3aTArMBAlOT Tak,
YTOObI 3adMKCUPOBATL NOSIOXKEHWE NPOBOAHNKA.

AHKepHoe KpernreHue LLHYpa UCNOb3YHoT, Kak 0BbIYHO; 3aXXUMHbIE BUHTbI, ECIN UMEIOTCS, 3aTATMBAaOT KPY-
TALLMM MOMEHTOM, paBHbIM 2/3 yka3aHHoOro B Tabnuue 12.

Tabnuya 12— TpeboBaHus K 3aTATMBAHUIO 3AXKMMHbIX BUHTOB

HoMuHanbHbIN gnameTp pe3bbbl, 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 MOAOrHAHbI, MPY 3TOM He JOIMKHO ObITb BO3MOXHbLIM
NPOTONKHYTb Kaberb 1 LWHYp B 00paseL, Ha CKOJTbKO-HNOYAb 3HAUUTENbHOE PAaCCTOSTHUE.

O6pa3eL nomeLlaT B UCTbITaTeNbHYH YCTAHOBKY Tak, YTOObI OCK kabens unu LWHypa pacnonaranvcb Bep-
THKarnbHO OTHOCUTENBLHO MECTa MX BBOAA B obpasel,.

3aTtem kabenb N1 LUHYp NOABEPralT CTOKPATHOMY HaTSDKEHUIO C YCUIUEM:

- 60 H, ecnun HoMMHanNbHbI TOK He 6onee 16 A, a HOMUHaNbHOe HanpskeHne Ao 250 B BKNIOYMUTENBHO;

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

- 100 H, ecnu HOMMHanNbHbIN TOK CBbILLe 16 A.

PacTtarusatoLume ycunus npuknagbiBatoT 6e3 pbIBKOB, KaX bl pa3 B TedeHune 1 .
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Cnepyet crneguTb 3a TEM, YTOObI yCcunve pacnpenensanocb paBHOMEPHO Ha BCe YacTu kaberns (XKunbl, n3o-
NSAUMIO 1 OMNETKY).

Mocne ucnbiTaHns kabenb UK WHYP He JOIMKEH CMeCTUTbCS 6onee Yyem Ha 2 MM. [1na pa3bopHbIX yCT-
POWICTB KOHLbl MPOBOAHUKOB He AOMKHbI 3aMEeTHO CMeLLaTbCs B BbIBOAAX; ANsl Hepa3bopHbIX YCTPONCTB He
OOIMKHO ObITb 06PLIBOB 3MEKTPUYECKUX COEQNHEHWIA.

[nsa nsamepeHns NnpoaonbHOro CMeLLeHNs 40 Havarna UCNbITaHWs Ha BbITArMBaHWe Ha kaberne munu wHype
NpubNM3nTENBHO Ha paccTosiHMM 20 MM OT KOHLLIa 06pas3ua unv aHKepHOro KpenneHns CTaBaT MeTKy. Ecnim B ycT-
poKncTBax ¢ Hepa3bopHbIMM LLIHYPaMU HET YETKO 0603HAYEHHOTO KOHLIa 06pasLia U aHKepPHOro KpenneHust, 4o-
MOMHUTENBHYIO METKY CTaBsT Ha Kopryce o6pasua.

Mocne ncnbiTaHnsi CMeLLeHne METKM Ha Kabene unu LuHype OTHOCUTENbHO obpasLia nnm aHKepHOro Kpense-
HUS U3MEPSILOT B COCTOSIHUM HATSPKEHUs Kabens nnu LWHypa.

7.9.1.3 HepasbopHbie Y3UIT gormkHbl ObiTb CHaGXeHbI TMOKMM Kabenem unm WHypoM, COOTBETCTBYHOLLIM
ctaHgapTtam cepuii MOK 60227 [5] unn M3OK 60245 [6], nnowanb ceveHnst NPOBOLHNKOB KOTOPbLIX MOAXOAMNT A1
MakcMMarnbHbIx napameTpoB Y3UIT n cornacoBaHHOro ¢ HUM 060pyaoBaHus.

CooTBeTCTBME MPOBEPSOT OCMOTPOM, U3MEPEHNEM 1 MPOBEPKOI NPaBUITBHOCTU MPUMEHEHUS TMBknx kabe-
e 1 LWHYPOB cornacHo TpeboBaHnsam ctaHgapToB cepuin MAK 60227 [5] n MOK 60245 [6] (4TO NpUMEHMMO).

7.9.1.4 B Hepa3bopHbIx Y3UI rmbkuin kabenb nnm LHYp KOHCTPYKTUBHO AOMKEH ObITb 3aLUMLLEH OT Ypes-
MepHOro nsrmba B MecTe ero BBoAaa B yCTponcTBo. OrpaHnumTenu, npegHasHavyeHHble Ans 3TOM Lenu, JOIMKHbI
ObITb BbINOMHEHbI 13 U30MSALMOHHOTO MaTepuana u HagexxHo 3akpenneHbl. CnvparnbHble MeTanMyecKkme nNpyxu-
Hbl, OFOSIEHHbIE UM NMOKPbIThIE U3OMSALMOHHLIM MaTeprarnom, He cneyeT NPUMEHSTb B KAYECTBE OrpaHnunTenen
OT u3rnba NPOBOAHMKOB.

CooTBeTCTBUE NPOBEPSOT OCMOTPOM U UCTIbITaHNEM Ha U3rnmb B yCTaHOBKE, MPEACTaBIIEHHON Ha PUCYHKE 9.

YCTPONCTBO AN KpenneHus O6paszeL
obpasua

[nvHa He meHee 300 mm

Mpy3

= —
\

PucyHok 9 — YcTaHoBKka Ans ucnbiTaHns Ha n3rnb

VcnblTaHWe BbIMOMHSAOT Ha HOBbIX 06pasLiax.

O6paseL, NpuKpennsaT K konebaTtensHOMy MEXaHU3MY YCTaHOBKM TakuM 06pa3om, YToOb! Npy HaXoXaeHun
obpasua B cpegHeM NoroXXeHnn ocb rmbkoro kabensi N LHypa B MeCTe BBOAA B 0OpaseL, Haxoamnack B BEpTU-
KanbHOM MOMOXEHMM, MPOX0As Yepes 0Cb KonebaHus.
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M3meHsis paccTosiHMe MeXay 3aKpenieHHON YacTbo KonebaTenbHOro MexaHnamMa 1 ocbio korebaHus, 06-
pasey, pacrnonararoT Tak, YTOObI LLUHYp coBepLuan MMHMManbHoe BOKOBOE ABMXKEHUE, a KavyaloLMNCH MeXaHN3M
ncnbITaTeNbHOW YyCTaHOBKM MPOXOANIT CBO MOJHYH TPAEKTOPUIO.

B uensx 6eIcTporo onpegeneHns onbiTHbIM MyTEM BO BPEMS UCTIbITAHUSA MOHTa)KHOIO NMOMOXEHWS LUHYPa C
MWHUMaNbHbIM BOKOBbLIM AOBVXXeHEeM YCTaHOBKa AJ14 UCMNbITaHNA Ha n3rnb AO0JDKHa ObITb YCTpO€EHa TakK, YTOOBbI
pasHble Onopbl A5t MOHTaXa yCTPOWCTB Ha konebaTenbHOM MexaHU3Me Nerko perynmpoBanimchb.

K kabento nnuv WHypy nogBeLLnBatoT rpy3 Tak, YTobbl NprKnaabiBaemMoe yeunme cocTaBnsano:

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

-10 H— gns ocTanbHbIX YCTPONCTB.

Mo npoBOAHMKAM NPOMYCKaT TOK, PaBHbLIN HOMUHANBHOMY TOKY YCTPOWCTBA, U CrieayoLwnin TOK (BbiIoK-
paloT MeHbLUee 3HaYeHne):

- 16 A — NS yCTPOICTB ¢ kKabensaMu Unu LWHypamMmm HOMUHANLHOTO ceyenmns cabile 0,75 Mm2;

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

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

HanpshkeHne mexay NpoBOAHMKaMM paBHO HOMMWHANBHOMY HanpshKeHno obpasua.

KonebarternbHbIn MexaHn3m OTKIToHAeTCA Ha 90° (45° B KaXkayto CTOPOHY OT BEPTUKANM), YUCITO N3rnboB —
10 000 c yactoTomn 60 n3rnbos B MUHYTY.

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

Mocne 5000 n3rnboe 0Opa3subl C kKabensamm Unm LWHypammn Kpyrioro ceveHns noeopayvmearot Ha 90° B kore-
BaTenbHOM MexaHun3me; 06pasLbl C NOCKUMU LUHYpPaMy M3rmbatoT TOMNbKO B HanpaBneHnmn, NnepneHanKynspHOM K
OCM NPOBOAHMKA.

Bo BpeMsi McnbITaHWs Ha N3rMb He JOMKHO ObITh:

- pepbIBaHUA TOKa;

- KOPOTKMNX 3aMblKaHWI MeXAy NPOBOAHMKAMM.

CunTatoT, YTO NPOM3OLLITIO KOPOTKOE 3aMblKaHVe MEXAY MPOBOAHMKaMM MMOKOro kabens unu WHypa, ecnm
TOK JOCTUI 3HAYEHWUS, paBHOIo BYKPaTHOMY UCTbITaTENbHOMY TOKY YCTPOMCTBA.

MageHve HanpsHKeHUsA Mexay KaXKabIM KOHTAKTOM Y COOTBETCTBYHLLMM NPOBOAHMKOM C NPONyckaemMbiM
ncnblTaTenbHbIM TOKOM, PaBHbIM HOMWHAINBHOMY, HE JOIMKHO npeBbiwaTth 10 mB.

[Nocne ncnbiTaHus orpaHun4nTenNb, eCrnii OH UMEETCA, HE IOJMKEH OTAENATLCA OT Kopnyca, a n3onauna rmoko-
ro kabens unu WHypa He A0IMPKHa UMETb NPU3HAKOB NCTUPaHWS UM M3HOCA; pa3opBaHHbIE MPOBOSIOKW MPOBOAHU-
KOB HE JOSMKHbI MPOKasbIiBaTh M3OMALMIO U CTAHOBUTBECS JOCTYMHBIMMU.

7.9.2 MexaHuny4eckasi NpO4YHOCTb

7.9.2.1 Y3UI gormkHbl 06nagaTtb COOTBETCTBYHLLEN MEXAHNYECKOW MPOYHOCTLHO, YTOObI BbiAEPXKMBATL Ha-
rpy3Ku1, BO3HUKAKOLLME B XO4€ YCTAHOBKM M 3KCMyaTauum.

CooTBeTCTBUE NPOBEPSIOT, NogBepras obpasLbl yaapam ¢ NOMOLLBI0 YAAaPHOW UCTbITaTENbHON YCTAHOBKM,
Kak nokasaHo Ha pucyHke 10.

YOapHbIn anemMeHT MMeeT nosnycepuyeckyto NnoBepxXHOCTb paanycom 10 MM, BbINOMHEH 13 nonnamMuaa
tBepgocTbto 100 HRC n nmeet maccy (150 + 1) 1.

OH XXeCTKO 3aKperneH Ha HMKHEM KOHLE CTalbHOM TPYOKM, BHELLHUIA MaMeTp KOTOPOK 9 MM, a TOMLWUHA
cTeHok 0,5 MM, KOTopas LWapHUPHO 3akpensieHa B BEPXHEN YacTu Tak, YTO KayaeTCH TONbKO B BEPTUKANbHOM
NIOCKOCTW.

Ocb wapHupa pacnonoxeHa Ha BbicoTe (1000 + 1) MM Hag OCbto YA4apHOTro 3reMeHTa.

TBepgocTb No PokBenny yaapHOro anemMeHTa onpeaensoT C MOMOLLBIO CTanbHOro Waprka AuamMmeTpom
(12,700 = 0,0025) MM, BOaBnmMBaeMoro ¢ Ha4vanbHomn Harpy3akon (100 £ 2) H u makcumansHom Harpy3akor (500 +2,5) H
B FOTOBKY YA@PHOro arieMeHTa.

MpuMeyaHune— [ONONHATENbHYI UHOPMALMIO, KacatoLLyoCcst OnpefeneHns TBepAOCTM NNAacTUYECKMX Mace
no Poksenny, cm. B FTOCT 24622.

KOHCTpyKUMS1 yCTAHOBKM TaKoOBa, YTO 4151 yaepKaHUsA TpyOKM B rOpU3OHTarIbHOM MOSTOXKEHWMN K MOBEPXHOCTU
yOapHOro anemeHTa cregyeT npuknagbisate yeunme 1,9—2,0 H.

O6pas3Libl ycTaHaBMMBaKOT Ha NcTe haHepb! TOMLLMHOI 8 MM, NNoLLaaso 175 MM2, NpUKpenneHHoM 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 XKECTKOW pame.
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MoHTa)KHas KOHCTPYKLUS [OSMKHA BbITb Takom, YTOObI:

- obpasey, Mor BbITb Tak pa3meLLeH, YTO ToYKa yaapa NexuT B BEPTUKAINbHON NIOCKOCTU, MPOXO4sLLEN
yepes OCb NOABECKY;

- obpaseL, Mor ObITb CMELLEH B rOPM3OHTANIbHOM HanpaBieHUN 1 MOBEPHYT BOKPYT OCU, MEPMEHANKYIIAPHO
NOBEPXHOCTU chaHepbl;

- NNCT dhaHepbl MO MOBOPaYMBaTLCS BOKPYT BEPTUKANbHOM OCK.

Y3WUIT cKkpbITOM yCTAaHOBKM MOHTUPYHOT B Yriy0reHuu, coenaHHom B Opycke 13 aepeBa (TBepabix nopoa) Unm
mMaTtepmana ¢ aHarnorM4HbIM1 MeXaHU4eCKUMM XapaKTePUCTUKaMM, KOTOPbIV NMPUKpeneH K nucTy daHeps! (Y3UI B
COOCTBEHHbBIX MOHTa)HbIX KOPOOKaxX HE UCMbITLIBAOT).

Mpu ncnonb3oBaHNK AepEeBSIHHOIO OpycKa HanpaBieHUe BOIOKOH B HEM AOMMKHO ObITb MepneHANKYNSpPHO K
HanpasneHuto yaapa.

Y3WTI ckpbITOM YyCTAHOBKN C BUHTOBBIM KPEMMEHNEM AOMKHbI ObITb MPUKPENneHbl C MOMOLLbH BUHTOB K
KpOHLUTENHAM, yrnybrneHHbIM B GpYyCOK.

Y3WI ckpbITO YyCTAHOBKM C KpEMNEHNEM LLMMNAMU A0SKHBI ObITb NPUKPENEHbI K OpYCKy C MOMOLLbHO LLXMOB.

Mepen HaHeceHMeM yaapoB KpenexHble BUHTbI OCHOBaHWI 1 KPbILLEK 3aTArMBatoT, NpUKnaabiBasi Bpallato-
LA MOMEHT, paBHbI 2/3 OT yKazaHHOro B Tabnumue 12.

O6pa3ubl ycTaHaBNMBatoT Tak, YTOObI TOUKa yaapa fexara B BepTUKarnbHON MIIOCKOCTU, MPOXoadLlen Yepes
OCb LLapHMpa.

YaapHbI aneMeHT JormKeH CBOOOAHO NaaaThk C BbICOTbI H, ykasaHHoOM B Tabnmue 13.

Tabnuya 13 — BbicoTa nageHns ygapHoro anemMeHTa

Yactu obornoyek, nopseprawoLecs ygapam
BbicoTa nageHus, Mm
06bIYHbIX YCTPOWCTB APYTUX yCTPOMNCTB
100 AunB AnB
150 C C
200 D D
A — 4acTu Ha (PpoHTanNbHOM NOBEPXHOCTM, BKMIOYAsS YacTW, KOTOpble yTonmneHbl; B — 4acTtu, koTopble He

BbICTYynakT bonee 4yem Ha 15 MM OT MOHTaXXHOW NOBEPXHOCTU (paCCTOﬂHVIe oT CTEHbI) nocne yctaHOBKMU, KaK Ons
HOpMarsbHON aKcnnyaTauumn, 3a UCKNo4YeHnem vyacTen A; C — vactu, KOTOpbI€ BbICTynatoT 6onee yem Ha 15 MM, HO He
CBbILE 25 MM OT MOHTaXXHOW NOBEPXHOCTYU (paCCTOHHVIe oT CTeHbI) nocne yCtaHOBKW, Kak and HOpMarnbHON aKcnnyarta-
LK, 3a UcknoyeHnem Yacten A; D — 4acTu, KoTopble He BbICTynakT bonee 4yeM Ha 25 MM OT MOHTa)HOW NnoBepPXHO-
CcTn (pacc:TogHme oT CTEHbI) nocrne yCctaHOBKU, KakK anda HOpMarsbHOWN aKcnnyataunun, 3a UCKN4YeHnem yacten A.

BbicoTa nageHust onpegensieTcs Yactblo obpasua, Hanbornee BbICTynarLen Hag MOHTaXXHOW MOBEPXHO-
CTbl0. DTO KacaeTcs Bcex YyacTen obpasLia, 3a UCKMoYeHnem vyacten A.

BbicoTa nageHna — 3TO PacCTodHME No BEPTUKaINn Mmexay noroxeHnem KOHTpOJ'IbHOI7I TOYKU, KOrga MadaTHUK
cB0bOOAEH, 1 MOMOXEHVEM 3TON XKe TOYKM B MOMEHT yaapa.

KOHTpOnbHY0 TOYKY HAHOCAT HA MOBEPXHOCTb YAApPHOro aneMeHTa B MecTe, rae NMHUS, NPOoXoasLLas Yyepes
TOYKY nepeceveHnsa ocen cTanbHoOn pr6KI/I MadaTHUKa 1 yOapHOro arieMmeHTa n nepneHgukynapHasa K niockoCcTu, B
KOTOPOW NexaT 3T OCU, NepecekaeTcs C NOBEPXHOCTbIO yAaPHOro aeMeHTa.

Mo obpasLam HaHOCAT yaapbl, pPaBHOMEPHO pacnpenenssi ux no obpasuy. Yoapbl HAHOCAT B MecTax, rae
NMEITCH OTBEPCTUSA, BCKPbIBaEMbIE MPU MOHTaXe (Hanpumep, pO3eTKN).

Yaapbl HAHOCAT B criefyoLemM nopsigke:

- NSTb yAapOB — AN YacTen A, npudemM OAuH yaap HaHocAT B LeHTp. [ocne Toro kak obpasel 6bin nepe-
MeLLeH ropn3oHTaribHO, HAHOCAT NO O AHOMY yaAapy B CaMble He6j'laFOI'IpVIF|THbIe TOYKM MeXOy LEHTPOM U KpaaMU;
nocre Toro kak obpase, 6b11 noBepHyT Ha 90° BOKpYT OCU, NEpNeHONKYNSPHOM K MOBEPXHOCTM hbaHepbl, HAHOCAT
no ogHOMY yaapy B NOA0GHbIE TOUKY;

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

- OAVIH yfap Nno o4HoM CTOpoHe obpa3sua nocre Toro, Kak NMCT doaHepbl Obin NoBEPHYT Ha 60°, n oguH
yaap no gpyron ctopoHe obpasia nocne Toro, kak oH 6bin1 noBepHyT Ha 90° BOKPYr OCu, NepneHaMKyNsipHON K
nuncTy doaHepbl, NPU HEM3MEHHOM Er0 MOSTOKEHUN;

- MO OAHOMY yAapy Mo KaXKOoW 13 ABYX OCTaBLUMXCH CTOPOH obBpasua npu noBopoTe nucTa haHepsl
Ha 60° B NpOTMBOMNOMOXHOM HanpaBneHum.
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Mocne nenbiTaHns obpaseL, He A0IMKEH MMETb MOBPEXAEHWI, HapyLuaoLLmxX TpeboBaHNS HAaCTOSILLEro CTaH-
AapTa. B yactHocTn, YacTu, HaxoasLWmMecs NoA HanPsXXeHNeM, He AOMKHbI CTaTb OCTYMHbI 4118 KaCaHUs CTaH-
OapTHBIM UCMbITaTENbHBLIM LLYMOM.

[MoBpexaeHve oTAENKN, Mernkue TpeLLMHbI, KOTOPbIE HE CHUXaKOT PacCTOAHNIN YTEUKU U BO3AYLLIHbIX 3a30-
pOB, Merkue 3a3yBpurHbl, He BNUSOLME NaryGHO Ha 3aLLMTy OT NMOPaXeHWs ANEKTPUYECKMM TOKOM UIN OT NPOHMK-
HOBEHMS BOAbl, BO BHYMaHME He NMPUHNMALOT.

TpelumHbl, HeBUaMMbIE 63 NPUMEHEHNs yBEMMYUTENbHBIX MPMOOPOB, MOBEPXHOCTHBIE TPELLMHBI Ha LUTam-
NMOBaHHOW BOMTOKOHHOW MOBEPXHOCTU U T. M. BO BHUMAaHWE HE MPUHMMAIOT.

7.9.2.2 MNMepeHocHble Y3UI ncnbiTebiBatoT Bo BpaLLatoLemcs bapabaHe, nokazaHHOM Ha pucyHke 11.

PasbopHble Y3UI ocHalatoT rmbknm kabenem nnm LWHypoM, yKasaHHbIM N3roTOBUTENEM, CO CBOOOOHBLIM
KOHLIOM AIMHOM NpunbnuantensHo 100 mm.
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1 — [OepeBsiHHbIN Bpycok; 2 — cTanbHas onopa; 3 — pe3vnHoBas Aetanb; 4 — NUCT, NaMUHUPOBAHHbBIA MIACTUKOM

a) kopnyc Bpalatowerocsi 6apabaHa, BbINOMHEHHOTO U3 NMCTOBOW 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 COCTOSHMMN NOCTaBKMW, MMOKMIA kKabernb Unu LWHyp oOpe3atoT Tak, YToobl
CcBOOOAHbIV KOHeL, AnnHoM NpnbnmnantensHo 100 MM BbICTynan n3 ycTponcTea.

O6pa3subl copacbkiBatoT ¢ BbICOTbl 500 MM Ha CTarbHY MAMTY TOMLWMHOM 3 MM, YACIO NageHWn B 3aBUCUMO-
CTM OT Maccbl obpasLa A0MKHO ObITb CrieQyoLWUM:

- 1000, ecnu macca obpasua 6e3 kabens unm WwHypa He npesbiwaeT 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 nponcxoanT 10 nageHwnii B MuHyTY. OnHOBpEMEH-
Ho B 6apabaHe 1cnbITbIBatOT TONBKO 0AMH obpasew,.

Mocne nenbiTaHnsa o6pasupbl He AOMKHbI UMETh CeL0B NOBPEXAEHUS, B YACTHOCTH:

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

- He JOIMKHO ObITb BO3MOXXHOCTU KOCHYTbCS YacTeN, HaXOAALLMXCS Mo, HAaNPsKEHNEM, AaXe C MOMOLLbO
CTaHAapTHOrO UCMbITATENbHOTO LyNa, NpUKagbiBaeMoro ¢ ycunuem He 6onee 10 H.

Mpun npoBepke nocrne ucnbiTaHnsi 0coboe BHMMaHUe criegyeT YAenuTb NoACoeaNHEHMIO TMBKMX kabenen
Unu WHypoB. [lonyckaeTcst NOSIOMKa MEMKUX YacTen Npu yCrioBMM, YTO HE HapyLLEeHa 3alimTa OT NopaXKeHus
3MNEKTPUYHECKNM TOKOM.

MoBpexaeHnem oTAENKN U MENKUMM 3a3yOprHaMU, HE CHIDKAIOLLMMM PACCTOSTHUIA YTEYKM UM BO3OYLLHbIX
3a30pOB, MOXHO NpeHebpeyb.

M3amepeHHoe npefenbHoe HanpshkeHne cregyeT onpeaensaTb UcnbitaHnammn no 7.5. icneitanne no 7.5.2
NPOBOAST TOMbLKO Npw 1, a ucnbitaHnsa no 7.5.4 n 7.5.5 Toneko npu U,,.. ANs ncnbitanusi no 7.5.3 cneagyet npume-
HATb MakcumyM 10 n3MepeHHbIX MUKOBbLIX 3HadYeHun. ObpaseL, cuMTaloT BblAepXKaBLUMM UCTbITaHWE, eCNY U3Me-
peHHoe NpeaenbHOe HanpsikeHne HUXXe unv paBHo U,

3aTtem ucnblTyembl 06paseL;, MOAKN0YaT K UCTOYHUKY HAMPSXXEHUS C MakCUMarbHbIM ANUTENbHbIM pabo-
YMM HanpsbxkeHneM U, npyv HOMUHanNbHoW YacToTe. cnbiTatensHbivi TpaHchopMaTop AOIPKEH UMETb TOK KOPOTKOTO
3ambikaHus He meHee 200 MA, ecnim N3roToBUTENEM He NPegyCMOTPEHO ApYyroe 3HavyeHve.

MamepstoT TOK, MpoTeKatoLLIMI Yepes UcnbITyeMbli obpasel. [NKoBoe 3HaueHne ero akTMBHOWM COCTaBMSto-
Ler He JorkHO npe.biwaTh 1 MA, nMbo cobcTBeHHas noTpebnsiemas MOLHOCTb HE AOMKHA yBENNYMBaTLCSA
bornee 4yem Ha 20 % 3Ha4eHua no 7.7.5.

7.9.3 TepMOCTOMKOCTb

7.9.3.1 B TeueHne 1 4 Y3UI BblaepXnBatOT B HarpeBaTenbHOM Lwkady npu Temnepatype (100 + 2) °C.
W3onvpyrowmii komnayHa, MPYUMEHSEMbIN BO BHYTPEHHEM MEXaHn3me, He AOIMKEH BblTeYb B 3HA4YMTENbHOM KO-
yecTBe. [Nocne oxnaxaeHus ncneityeMoro obpasua, yCTaHOBIIEHHOrO, Kak Npy HOpMarbHOW aKCnnyaTaumm, Yac-
TW, HaXo4dALWMECs NOA HAMNPSKEHNEM, HEe AO0MKHbI ObITb 4OCTYMHbI AMS MPUKOCHOBEHUS CTaHAAPTHbLIM UCMbITa-
TenbHbIM LLYYNOM, NpUKIagbiBaeMblM C ycunmem He 6onee 5 H.

CuuTatot, uto Y3WI Bblgepkano ucneitaHus, faxe ecnv pasbegnHutens Y3UI pazoMkHyncs.

7.9.3.2 HapyxHble yactn Y3UIT 13 n3onsumoHHOro Matepuana nogsepraroT UCMbITaHUIo AaBrieHeM cTanb-
HOrO LlapurKa C MOMOLLIbIO YCTAHOBKM, MOKa3aHHOW Ha pucyHkax 12au 12b.

/\_/_\
1 2 3
N - 4
I/_ \ _\\
1
— R2,5
[ 4 Cdpepa

1 — ucnbiTyeMbli 0b6pasel; 2 — LWapuk AaBneHus; 3 — rpys; PucyHok 12b — Harpysou-
4 — onopa ansi obpasLia Hbli CTEPXeHb Ans UCMbI-

PucyHok 12a — YcTaHoBKa st UCMbITAHWS JaBMeHneM TaHua [aBneHnem Liapuvka

Lwapwuka
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YacTtu 13 n3onsiunoHHOro matepuana, noaaepXkvBatoLye TOKOBeAYyLLME YaCTU 1 YacTy LLenu 3a3eMreHus],
MCNbITbIBAIOT B HAarpeBaTenibHOM LUKkadpy npu TemnepaTtype (125 +2) °C.

YacTu 13 n3onsaumoHHOro MaTepuana, He NoAAepXKMBaroLe TOKOBeayLLMe YacTy M YacTu Lienuy 3a3emre-
HWS1, faXKe KOHTaKTMpYoLLMe C HUMU, UCMbITbIBatOT Npu Temnepatype (70 £ 2) °C.

VcnbiTyembin o6pasew, COOTBETCTBYOLLMM 06pa3oM pa3meLLatoT, ero NoBepXHOCTb pacnonaraeTcs ropu-
30HTarkbHO, a CTanbHON Wapuk gMamMeTpoM 5 MM 4aBuT Ha MOBEPXHOCTL € yeunnem 20 H.

Cnycta 1 4 wapuk cHUMaT 1 obpasel, norpyxarT B xonogHyto sogy Ha 10 c. Temnepatypy obpasua
CHWXKaIOT OO TeMmnepaTypbl OKpyXatoLLero Bo3gyxa. MI3amepsoT guameTp OTTUCKa LapyrKa, OH He JOIKEH NpeBbl-
waTtb 2 MM.

MpwumedyaHune— Kepammnyeckme 4acTu 3TOMY UCTbITAHWIO HE MOAEXAT.

7.9.4 CTOMKOCTb K Ype3MEPHOMY HarpeBy U OrHIO

CornacHo F'OCT 27483 (pasderibi 4 — 10) NpOBOASAT UCMbITaHWE pacKkarieHHOM NPOBOIOKON Npw cobnoae-
HUW CriegyroLLmX YCNOBUIA:

- ONS HapyxHblx Yacten Y3UI n3 n3onsumoHHoOro matepuana, noaaepXyBatoLLmx TOKoBeayLLme YacTyh 1
YacTy 3aLMUTHON Lienu, UCnbiTaHne NpoBoaaT Npu TemnepaTtype (850 + 15) °C;

- 01181 PYTMX HAPY>KHbIX YacTeN 13 U30MSALMOHHOIO MaTepuana UcnbiTaHne NpoBogAT Mpu Temneparype
(650 £ 10) °C. Onsa uenew HacTosLLEro UcnblTaHUs ocHoBaHUSA Y 3T HapyXHOM YCTaHOBKM CHUTAOT HapY>XHbIMU
YyacTamu. MicnbiTaHne He MPOBOOAT Ha YaCTAX U3 KepaMM4ecKoro marepuarna.

Ecnu nsonupytoLume YacTu BbINOMHEHbBI M3 OQMHAKOBOIro MaTepuana, ucnbiTaHue NpoBOAAT TONbKO Ha 0f-
HOW 13 3TWX YacTel COrnacHoO COOTBETCTBYIOLLEN TeMNepaType UCTbITaHUS packaneHHON NPOBOSIOKON.

VcnbiTaHne NpoBOAAT ANS rapaHTumM TOro, YTO packaneHHas NPOBOOKa B 3aA4aHHbIX UCTbITATENbHbIX YCIO-
BMSIX HE BbI30BET BO3ropaHusi U30MALMOHHBLIX YacTeN, UM YacTb 13 M30NALMOHHOIO Matepuana, kotopast MoXeT
BOCMMaMeHUTbCs, ByaeT ropeTb orpaHNYeHHOE BPEMSI, @ OFrOHb He NepenaeT B NOCTOSIHHOE NiaMsl U He BbI30BET
BbINafAeHusi ropsiLLIMX YacTel U YacTuL, U3 UCMbITYeMON YacTu.

VcnbiTaHne npoBoaaT Ha ogHOM obpasue.

B cnyyae coMHeHus UCMbITaHVe NOBTOPSIOT eLlie Ha ABYX obpasLax.

VcnbiTaHne NpoBOAAT NpYKNaAbiBaHMEM pacKkaneHHOW NPOBOJIOKN OA4MH pas.

[ns ucnbitaHnsa obpasey, JormkeH ObITb NOMELLIEH B camoe HebraronpusiTHoe NonoXeHne, KOTOPoe BO3MOX-
HO B npeanonaraeMblX YyCIOBUSIX KCNyaTauum (MCnbiTyeMasi TOBePXHOCTb — B BEPTUKATIbHOM MOSIOXKEHUW).

MeTno packaneHHOW NPOBOSOKU MPUKIaAbIBatOT K 3aA4aHHOW MOBEPXHOCTU UCTMbITyEMOro obpasua ¢ y4eToM
yCrnoBUI Npegnonaraemon 3KCnnyaTauum, Npu KOTOpbIX HAarpeBaTENbHbIN UM HAKanseMbI SNIEMEHT MOXKET BOWTH
B KOHTaKT ¢ obpasLom.

CuuratoT, 4To obpaseu NpoLLen UCrblTaHNe packarieHHON NMPOBOMOKOM, ECIN:

- OTCYTCTBYET BUANMOE NIiaMsi UM YCTONYMBOE CBEYEHUE;

- NNams 1 packaneHHble YacTu Ha obpasLie yracatoT B TeueHue 30 ¢ nocre yaaneHusi packaneHHON NpoBOIOKU.

Mpu ncnblTaHnm packaneHHoOM NPOBOITOKON Nof 06pa3eL, noaknagbiBaoT COCHOBYHO AOCKY, 06epHy Ty na-
nupocHomn Gymaroi.

7.9.5 MNpoBepka BO3ayLWHbLIX 3a30POB U PACCTOSIHUNA YTEYKN

PaccTosiHus mexay anekTpogamm NCKPOBbIX Pa3psaHNKOB HE YYUTBIBAKOT NPY ONpeaerieHn BO34yLLUHbIX
3a30POB U PACCTOAHUN YTEYKM.

7.9.5.1 Y3UI HapyXHON YCTaHOBKU

Bo3ayLUHble 3a30pbl Y PACCTOSIHUS YTEUKN MEXAY YacTAMU, HAXOAALLMMUCS Mo HaNPsKeHUeM, 1 3eMnen
He MOryT ObITb MEHbLLE 3HAYEHWI, yKasaHHbIX B Tabnvue 14.

Tabnuuya 14 — Bo3gylwHble 3a30pbl U paccTosiHus yTedkn Ana Y3UI HapyXHOW yCTaHOBKU

PacctosiHue yTeuyku B Mm
MakcvmanbHoe AnuTenbHoe MVHVMManbHbIA BO3AYLLUHbIN OISt M3OMSILMOHHBIX 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 apyrme 3HadeHusa, ecnn CteneHb 3arpAa3HeHna HuXxe 4 vnn NPOBOAAT UCMbITAHNA Ha 3arpsi3HEHKe.

MpwumedaHne— [JaHHble 3Ha4YeHns B3ATbl M3 MOK 60664-1 [7] ons BbicOThl HaA ypoBHEM Mops Ao 2000 m,
CTeneHn 3arpsi3HeHnst 4 U ycroBuiA HEOOQHOPOAHOW cpefbl.
CUT — cpaBHUTENbHBIN MHAEKC TpeknHrocTonkocTn (cM. FOCT 27473, pacTtBop A).
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7.9.5.2 Y3WUI BHYTPEHHEN YCTAaHOBKU
BosgyLuHble 3a30pbl M pACCTOSIHUS YTEYKM HE OOMKHbI OblTb MEHbLLE 3HaYeHUN, yKa3aHHbIX B Tabnvue 15.

Tabnuuya 15— Bo3gylwHble 3a30pbl 1 paccTosHMA yTedkn anst Y3WI BHyTpeHHeR 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 3a30pbl, MM:

1) Mexay 4YacTaMU, HaXOAALMMUCS MO HamnpsHKeHUeM,
pasHoW MONsSIPHOCTU 1 2 3 5,5 8 12

2) mexay YacTsMu, HaxoAsLMMUCS oA, HamnpsikKeHUeMm, 1

- BUHTAMW U APYrUMU YCTPOWUCTBAMU AN KPEMEHUs! Kpbl-

LeK, OTcoeauHsieMbiMU Npu MoHTaxe Y3UI 1 2 3 55 8 12
- KpenexHbIM/ MOBEPXHOCTAMU (MpumeyaHue 2) 2 4 6 11 16 24
- BUHTAMW UNWU OPYrMy yCTPOWUCTBAMMU ANsi KPenneHus

Y3UNM (npumevanue 2) 2 4 6 11 16 24
- kopnycamu (npumeyanus 1 u 2) 1 2 3 55 8 12
3) mexagy MeTannmnyeckMMy YyacTaMy 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

PaccTosiHusi yTedku, MM:

4) mMexay 4YacTaMu, HaxoAsLWUMUCSA Nog HanpsiKeHuem,
pasHoW NONSIPHOCTU 1 2 3 5,5 8 12

5) mexay YacTsMu, HaxoAsLWMMUCS oA, HamnpsiKeHUeMm, 1

- BUHTAMU U APYrUMK YCTPOWCTBAMU ANS KPEMEHUs! Kpbl-

LeK, oTcoeauHsieMbiMU Npu MoHTaxe Y3UI 1 2 3 55 8 12
- BUHTAMW UK OPYrUMKU yCTpOWCTBaMu AfiS KpenneHus

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

MpnmevyaHuns

1 Onpegenenue cm. 7.9.7.2.

2 Ecnwn Bo3gyLUHble 3a30pbl M PACCTOSHUS YTEYKN MEXAY YacTAMM YCTPOMCTBA, HAaXOASLUMMUCS Mo Hanpsihxe-
HMEM, N METaNMNMYECKNM 3KPAHOM WM NMOBEPXHOCTbIO, HA KOTOPON ycTaHoBrneHo Y3WI, 3aBUCAT TOMbKO OT KOHCTPYK-
unn YBUTMT, 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, @ TakkKe C MPOBOAHUKAMM HanBOSbLLErO CeYEHUS, YKa3aHHOro
nsrotoButenem. lamku v BUHTbI C SKCLEEHTPUYHBLIMW FONOBKaMM CHUTAIOT CaMbIMU HEYO0OHbLIMY ANS 3aTArvBaHUS.
Ecnu nmeeTcsa neperopogka, To BO3AYLUHBIV 3a30p U3MEPSIIOT Yepes Neperopoaky; eCriv neperopogka coctouT 13
ABYX YacTen, He CoeAMHEHHbIX BMeCTe, BO34YLLHbIN 3a30p U3MepSIioT Yepes pasaenuTtenbHbii 3a3op. PaccTos-
HUS Yepes LLEeNy U OTBEPCTUS B HAPYXKHBIX YaCTSX BHE M30MNSALMOHHOrO MaTtepuana n3MepsioT no meTannuyec-
KoV doosbre No KacaTernbHON NOBEPXHOCTU; AN 3TOro horbry He 3anpaBnsaloT B 0TBeEPCTMS. C NOMOLLbIO UCTbITa-
TenbHOoro wyna (cm. 7.9.1) ee cnegyeT 3anpaBnTb B Yrbl.

B cnyyae, ecnu Ha nyTy yTeuku BCTpeyaetcd yrnybneHune, ero npousb NpUHUMatoT BO BHYMAaHMWE TOMNbKO B
TOM crny4ae, KOoraa ero LiMpuHa He meHee 1 MM; yrnybneHus MeHee 1 MM y4YMTbIBAKOT TOMbKO MO LWMPUHE.

Ecnu umeeTcs neperopogka, coctoswas u3 AByX YacTeu, He CKIEEHHbIX BMECTe, PaCCTOSIHNE YTEYKM U3-
MepSIOT Yepes pasaenuTernbHbIv 3a30p. Ecniv Bo3OyLLHbIN MPOCBET MEXAY YacTblo, HaXoaaLencs nog Hanpshke-
HVEM, N NeperopoaKon C MOHTMPYEMbIMWN MOBEPXHOCTAMM MeHee 1 MM, TO MPYHMMatOT BO BHYMaHWeE pacCTosiHWeE
TOMbKO Yepes pasaensioLLyto MOBEPXHOCTb, KOTOPYIO TOrA4a CYATAIOT paccTosHMeM yTedkun. Ecnm e HeT, To non-
HOE pPacCTOsIHME, NHBIMU CITOBaMW, CyMMapHOe 3Ha4YeHne BO34YyLLHOro MPOCBETa 1 PacCTOSHUA NO pasaensoLen
NMOBEPXHOCTM CYUTAIOT BO3AYLUHbLIM 3a30pOM. Ecnn meTannunyeckme 4actv NOKPbITbl CaMOOTBEPAEBAIOLLEN CMO-
101 CIoeM TONLLMHOW 2 MM UM N30NIMPOBaHbI, TO PACCTOSHWSA YTEYKM U BO3AYLLHbIE 3230Pbl UCTbITAHUIO Hanpsi-
»XeHuneM no 7.9.8 He nogBeprator.

7.9.5.2.2 JlnTbe He OOMKHO BLIXOAMTB 3a Kpaw Npecc-popmbl, TMTbEBAs Macca AOSMKHa NNOTHO npuneraTtb
K CTEHKaM MOrocTu, a MeTarnmn JOSMKeH pacnpenendarbCs B Hell paBHOMEPHO. cnbiTaHne NpoBOAST NOMbITKON
OTAENUTb NMUTbEBYIO Maccy 6e3 NOMOLLIM MHCTPYMEHTA.
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7.9.6 TPEKMHIOCTOMKOCTb

VicnbiTaHme He NPOBOAAT, CIN U30NSALMOHHbBIM MaTepuan KepaMrUyeCcKnii UIn pacCTOSTHUS YTEYKM, Kak MUHM-
MyM B [iBa pa3a NpeBbILIaT 3Ha4YeHWs1, yka3aHHble B 7.9.5. VicnbitaHne — no FOCT 27473, kputepuii A, ucnbita-
TenbHoe HanpsbkeHue 175 B.

7.9.7 ConpoTuBreHue n3onaumm

Wcnbitanne —no FOCT P 50345.

[aHHoe ucnbiTaHne He NnpoBoaaT Ans Y3UI B MeTannmnyeckor 060ooYke ¢ 3a3eMreHneMm.

7.9.7.1 VicnbiTyemble 06pasLbl AOMMKHbI 6bITb MOArOTOBNEHBI CrEAYOLMM 06pa3om.

[ononHuteneHble BBOOHbIE OTBEPCTUS 411 kKabenew, eCrnv UMEKTCH, OCTaBMSOT OTKPbITLIMU; €CIY UMEIOT-
CS1 BCKpbIBaeMble Npy MOHTa)e OTBEePCTUS, OOHO U3 HUX OCTaBNAT OTKPbITbIM. KpbILLKKU 1 Apyr1e YacTu, CHUMa-
emMble 6e3 NoMoLM MHCTPYMEHTAa, YAansoT U Npy He06XoAMMOCTN NOABEPratoT BriaXkHOM 06paboTke. BrniaxHyto
06paboTKy NPOBOAAT B KaMepe Npu OTHOCUTENbHOM BriaxkHOCTM OT 91 % 80 95 %. Bo Bcex To4vkax, Kyga moxeT
ObITb NOMELLIEH UCMbITYEMbIN 0Bpasel, MoaaepKnBatoT TeMmnepaTypy okpykatowero sozayxa T ot 20 °C go 30 °C
c ToyHocThto + 1 °C. MNepen nomelleHeM 06pa3sLIOB B KaMepy BNaXXHOCTM OHU JOSKHbI UMETb TeMnepaTtypy ot T
go (T +4)°C.

VcnbiTyemble 06pasLpbl BbIAEPXKMBAIOT B Kamepe BNaXXHOCTU 2 cyT (48 u).

MpumevaHuns

1 B 6onbLINHCTBE CriyYaeB UCMbITyeMble 06pa3sLibl MOXHO AOBECTU A0 Tpebyemon TeMnepaTypbl, BblAepXaB UX He
MeHee 4 4 npu 3TOM Temnepartype nepen BnaxHon obpaboTkon.

2 OTHocuTensHon BnaxHocTn ot 91 % Ao 95 % MOXHO [O0OUTLCS, MOMECTUB B Kamepy BIIaXXHOCTW HacCbILEHHbIN
BOAHbIN pacTBop cynbdata HaTpusa (Na,SO,4) nnu Hutpata kanus (KNO3), umetowmnii OCTaTOYHY0 KOHTaKTHYHO NoBepX-
HOCTb C BO3QYyXOM.

7.9.7.2 Boigepxa 30— 60 MyH nocne BnaxHon oopaboTku, Ha oOpasLibl No4atT HanpsKeHNE MOCTOSIHHOTO
Toka 500 B v cnycTsa 60 ¢ M3amMepsaoT COnpoTUBREHNE N30NALUN.

VamepeHre NpoBoasT B KaMepe BNaXKHOCTU MW B MOMELLEHU, KyAa NepeHocAT obpasLibl Anst JOCTMKEHUS
3aJaHHON TeMnepaTypbl, 1 TOMbKO NOCIE KpenneHnsa YacTemn, KOTopble MOrnn BbITb CHATHI.

ViamMepeHuns NpoBOAAT B CeAyOLLEM NOPSAAKE:

a) Mexay BceMn CoeUHEHHbIMM BMECTE YaCTsIMU, HaXo4ALWLMMUCS NoA HanpshkeHueM, 1 koprnycom Y3UT,
OOCTYMHbIM NMPU CITy4aiHOM KOHTakTe. «Kopnyc» B KOHTEKCTE JAaHHOIO UCTIbITaHNSI O3HAYaET:

- BCe AOCTYMHbIE ANs NPUKOCHOBEHUS MeTannMyeckne 4actu n MmeTannmyeckyto onbry Ha mnoBepXHOCTU
N30MSALMOHHOrO MaTepmarna, KoTopble AOCTYMHbI MOCIEe YCTaHOBKM, Kak Ans HopMarbHOW SKChmyaTauuu;

- NOBEPXHOCTb, Ha KOTopon ycTaHoBneHo Y3UIT, npy He06X0AMMOCTM NOKPLITYHO METanM4eckon gonbrou;

- BUHTbI U Apyrue npucrnocodnenns ans kpennexus Y3UI k onope.

Mpun namepeHnax meTannmyeckyto pornbry pasmeLlatoT Takum 06pasom, 4Tobbl ahHPEKTUBHO UCMbITaTbL BO3-
MOXXHble 06pa3oBaBLUMECS NPU NTUTbE 0brou.

3alunTHbIE aNeMeHTbI, coeanHeHHble ¢ PE, B 3TOM UCMbITAHUN MOXXHO OTCOEANHUTD;

b) mexxagy yactamum Y3UI, Haxogawwmmmncs nog HanpsbkeHneM, rnaBHOM Lenu 1 4acTsiMU, HaXoasaWwmMmcst
noA HanpsbkeHneM, BecrioMoraTenbHbIX Liener, ecnu nmetotcs. ConpoTuUBReHNe N3oNaLmMm He AOMKHO ObITb HIDKE:

-5 MOM — ans uamepeHuii CornacHo Nnepeydncriernto a);

-2 MOM — ans nsamepeHuit CornacHo nepedncrnennto b).

7.9.8 AnekTpuyeckas NPOYHOCTb U3ONIALIUU

Y3WI HapyXHOWM YCTaHOBKN UCNbITLIBAOT MEXAY BbiBOAaMU 63 BCTPOEHHbIX YaCTeN.

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

Y3WI BHYTpeHHen yCTaHOBKM UCMbITLIBAIOT, KaK yka3aHo B 7.9.7.2, nepeyuncrienns a)u b).

Y3UIT ncnbITbiBAOT HANPSXXEHNEM MEPEMEHHOTO  Tabnuuya 16 — dnekTpudeckast IPOYHOCTb U30MALMM

TOKa cornacHo Tabnuue 16. HaunHasi ¢ nonoBuHbI yka-
[OnutenbHoe pabovee McnbiTaTenbHoe Hanpsike-
3aHHOro 3Ha4YeHNS, HaNpPsXKeHe NOBbLILIAKT B TEYeHne HanpskeHve Y3UM U, B HUe MepemMeHHoro Toka, KB
o ,
30 ¢ 4o NONHOro 3Ha4YeHns1, KOTOPOE 3aTEM BblAepXKMBa-
10T B TeYEHME 1 MUH. Ao 100 1.1
» 200 1,7
[Mpu ncnbiTaHnm He JOMKHO NpoMcxoauTb 0bpaso- » 450 29
BaHWs Ayrn unm npobosi, ogHaKo JONyCKarTCa YacTuy- » 600 3,3
Hble pa3psAabl, eCrv USMEHEHWe Hanps>KeHns npu pasps- » 1200 4,2
Je cocTtasnser meHee 5 %. » 1500 5,8

47



FOCT P 51992—2011

CuroBoii TpaHcdopMaTop, MPUMEHSAEMBIN MPY UCTIbITAaHWK, MOCHE TOrO Kak OH ObI OTPerynMpoBaH Ha Ucrbl-
TaTenbHOoe HanpsXXeHne npu pasoMKHYTbIX BbIBOAaAX, OOJTKEH obecneunBaTb TOK KOPOTKOro 3aMbIKaHUA nNopaaka
200 MA npu 3aMKHYTbIX HAKOPOTKO BbiBoAax. Perne makcrMmanbHOro Toka, eCriv MMeeTcs, A0MMKHO cpabaTbiBaTh,
€CIn TOK ucnbiTatenbHou uenu npesbicuT 100 MA. YCTPOMCTBO A5 U3MEPEHUS UCTIbITAaTENBbHOIO HanpsKeHnst
OOMKHO UMEeTb norpeLwHocTb 3 %.

BcrnomoraTtenbHble Lenu ucnbitbiBatoT cornacHo FTOCT P 50030.5.1.

7.9.9 CTOMKOCTb K MPOHMKHOBEHUIO TBEPAbIX YacTUL, U BOAbI

WcnbiTanne npoBoasT cornacHo FOCT 14254 Ha cOOTBETCTBME CTEMEHUN 3aLLUTHI.

7.9.10 UcnbiTaHne mHoronosntocHbIX Y3UI Ha cyMMapHbIn pa3psaaHbIA TOK

YcnoBus UcnbiTaHWn

BobiBog PE unu PEN mHoronontocHoro Y3UI coeamHsaoT ¢ 0aHOM CTOPOHOM UCNbITaTENbHOMO reHepartopa.
Kakabin n3 0CTaBLUMXCS BbIBOAOB COEAMHSIOT C APYIrov CTOPOHOW reHepaTopa yYepes 00bIYHOE NOSIHOE CONPOTUB-
neHue, cocrosiLee 13 aktmBHoro conpotueneHnsa 30 MOM 1 MHOYKTUBHOrO conpoTuerneHuns 25 Mkl

MpnmevyaHuns

1 [aHHble NonHble CONPOTUBINEHUS UMUTUPYIOT NOACOEAVHEHME K UCTOYHUKY NMUTaHUS, U3MepuTeNibHas cuctema
(Hanpumep, LWYHTUPOBaAHWNE) HE AOIMKHA BNUSTL HA MX YBENUYEHUE.

2 [aHHas vcnbiTaTenbHasi cxema He SIBNSeTCA NPeACTaBUTENbHON ANS BCEN CUCTEMbI 3NEKTPUYECKUX CXEM,
noaTomy AN Apyrux npoueayp UcnbiTaHus MoryT notpeboBaTbes cneunduyHble CXemsl.

MoryT 6bITb MPYMEHEHbI 6oMnee HU3KME NOMHbIe CONPOTUBIIEHNS], ECIN AeNCTBUTENbHbI JOMYCKU Ha 3HaYe-
HVISi MPOMOPLIMOHASIbHBIX UMIYTBCHBIX TOKOB COrmacHo Tabnuue 17.

MpunMedyaHne— MNponopunoHanbHbIA UMMNYSBLCHBLIN TOK paBeH 3HaYEeHW0 CYMMapHOro paspsiAHOro Toka,
peneHHomy Ha N, roe N — yncno TokoBeayLLMX BbIBOAOB (ha3Hble M HEWTParbHbIN).

Tab6bnuua 17 — [Jonyckn Ha NpoNopLMOHanbHble UMMYMbCHbIE TOKA

Knacc ucnbiTaHms npOI’IOpLI,MOHaJ'IbeIe MMNYyInbCHblIE TOKN ,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 Y3WUIT ncnbiTblBatOT OAUH pas ¢ CyMMapHbIM pa3psiaHbIM TOKOM Iy, YKa3aHHbIM U3roTo-
BUTENEM.

Kputepum cooTBETCTBUSA

3aTtem ncnbiTaTenbHbIM 06pa3ew kaxxagoro Buaa npncoeanHstoT K U,. VicnbiTatenbHbln TpaHcdopmaTop Aor-
YKEH UMETb Harpy304HyH CNOCOOHOCTL MO TOKY KOPOTKOrO 3aMblkaHus He MeHee 200 MA.

M3mepstoT TOK, NpoTeKatoLLmMn Yepes ncnblTatenbHbIi obpasel,.

MrKoBOE 3Ha4YeHNe ero akTMBHOW COCTaBMSAIOLLEN He OOIMKHO npeBbIwaTh 1 MA, unu cobcTBeHHas noTpeb-
nsieMast MOLLIHOCTb He JoIMKHa yBenuunTbes 6onee yem Ha 20 % No CpaBHEHUIO C U3MEPEHHOM Mo 7.7.5.

Mocne Toro Kak ucnbiTatenbHbIv obpasel, oxnaguTcst NPUbNM3nTEnNbHO 40 TeMnepaTypbl OKpYXKatoLero
BO3[yXa, UCMblTaHWeM No 7.5 onpefensitoT naMepeHHoe npeaenibHoe HanpsKeHue AN NpoBEpPKM, COXpaHUIICS
N1 YPOBEHb HaMpPsXeHWS 3aLLMThl, yKka3aHHbIA n3rotoBuTenem. VicneitaHne no 7.5.2 npoBogat 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.

BusyanbHbI OCMOTP UCTBITYEeMOro obpasLa He AOSMKEH BbISIBUTb HUKAKNX MOBPEXOEHUN.
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8 KOHTpOﬂbeIe n npuemMoYHblie UcnbiTaHUA

8.1 KoHTposnbHbIe ucnbiTaHUs

CnepyeT npoBecTu UcnbiTaHne(s) aAnsi npoBepku cooteTcTBUs Y3UI TpeboBaHmnsiM paboToCcnoCoOOHOCTH.
M3roToBuTENb AOMKEH YKa3aTb METOAbI MCTbITaHWUN.

MpoBepky, YTo I, HWXEe 3a4aHHOrO 3HAYEHUS, BbIMOMHAET U3roTOBUTENb NpY 3agaHHoM UL

8.2 NpMemMouHbie ucnbiTaHUs

[MpremoyHble NCMbITaHUS NPOBOAST MO COrNacoBaHWIO MEXAY U3roToBuTenem 1 notpebutenem. Ecnu no-
TpebuTenb B CBOEM COrnalleHnn onpeaensieT NpMeMoYHble UCTbITaHUS, TO UX NPOBOAAT Ha Bnvxxanwwem Lernom
yncne obpasLoB, paBHOM KOPHIO TpeTben cTeneHmn oT yucrna noctaensembix Y3UI. Jlioboe nameHeHune vymicna
NCMbITYeMbIX 00pa3LoB 1y BUAA UCMbITAHWSA NOANEXNUT COrMIacoBaHMIO MEXAY M3rOTOBUTENEM U NOTpeduTenem.

Ecnu He ykazaHo nHoe, crefytoLme UCrblTaHUs KnaccuuumpyoT Kak MpUEMOYHbIE:

a) NpoBepkKa naeHTUdMKaLMm OCMOTPOM Mo 7.2;

b) npoBepka MapkMpoBKM OCMOTPOM MO 7.2;

C) MpoBepKa 3NEKTPUHECKNX MapaMeTpoB (Hanpumep, M3MEPEHHOTO NPEAENbHOro HANPSPKEHWS Mo 7.5).
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MpunoxeHue A
(pekomeHayemoe)

Mpumep npoBepeHus ncnoitanmn Y3UIM knacca l

[ns onpepenexunsa Harpyskn Ha Y3UI Heobxooumo 3HaTb pacnpefeneHne Toka npy NpsMoM nonagaHun Mors-
HWUM B Mpeaernax aMnekTpoyCTaHOBKM 3[4aHus.

[ns onpegeneHns pacnpeaenexHns Toka, npoxoastiero vyepes Y3UI npy npsMom nonagaHnyM MOMHWM B yCTaHOB-
Ky, 060pyAOBaHHYIO Hapy>XHOW CUCTEMOW MOIHME3aLMUTbl, JOCTAaTOMHO TOYHO paccynTaTb OMUYECKOe COMpOTUBIEHNE
3a3emneHun, HanpuMep 3faHus, Tpyb, CMNoBOW pacnpeaenuTensHoOn cuctemsl 1 T. 4. Ha pucyHke A.1 nokasaH Tunuy-
HbIN NpYMep pacnpegeneHns Toka.

Tam, rge HeBO3MOXHa MHAMBKMAYanbHas OUeHKa (HanpuMmep, nyTem pac4yeTa), npuHumatot, 4To 50 % obuwero
pa3psigHOro rpo3oBoro Toka / nonagaeT Ha BbIBOA 3a3eMIIEHUSI CUCTEM PO303alLMThl 3alyuaemMon cTpykTypbl. OcTas-
wuecs 50 % Toka, obo3Hayaemoro Ig, pacnpenensioT cpeamn 06CnyXmBatoLLMX NOABOASALLMX Y3MOB CTPYKTYPbI, Hanpumep
Hapy>XHbIX TOKOBEAYLLUMX YaCTeN, SrEKTPUYECKNX CUMOBLIX 1 KOMMYHUKaLMOHHbIX JIMHWA U T. 4. 3HaYyeHne Toka, NpoTeka-
IOLLIEro B Kax4oM 06CnyxuBartoLLEem y3re, paccynTbiBatoT No popmyne

L= Ign, (A1)

rae n— 4uncno o6CcnyXvBatoLLmMX y3roB.
Onsa oueHkn Toka, 0603Ha4YeHHOro 1y, B MHAMBMAOYanNbHbIX NPOBOAHUKAX HE3KPAHUPOBAHHOMO kabens kabenbHbIN
Tok [, npoTekatoLwmin B kabene, 4eNAT Ha YUCIO NPOBOAHUKOB M:

Iy = Lim. (A.2)

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

MpunmevyaHuns

1 MpsAmon yoap MONHWM B AOMNOSHEHME K BblLLECKa3aHHOMY paccmaTtpuBatoT B 06bIYHOM nopsake.

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

3 Tabnuua C.1 MOK 61312-1 [2] otnuyaeTcs oT Tabnuupl 3 HacTosLwero ctaHgapTa, nockonbky W/R He siBnsertcs
napameTpoM, NPeAcTaBNALLMM 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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3HayeHuss BpeMeHHoro nepeHanpsikeHusa (BIMH)

MpunoxeHne B
(o6s13aTenbHoOe)

FOCT P 51992—2011

Mpouenypa ucnbiTaHs 3aBUCUT OT Npeanonaraemoro npumeHeHns Y3UI B cucteme HU3KOBOSLTHOM CUITOBOW yCTa-

HOBKM COMMAacHO MHCTPYKLMKM MO MOHTaxy, CChOPMYIMPOBaHHON M3roTOBUTENEM W NPeACTaBneHHoN Hxe B Tabnuue B.1.

Tab6bnuya B.1— 3HayeHus BIMH

MpumeHaemas

cuctema 1 noaknrvaemble
NpPOBOAHUKN

UcnbiTatenbHble 3HaveHna BMH npu U, B

B TeyeHve 5 c (NoBpexaeHus
B CMUCTEME HU3KOro Hanpsixe-
Hus) (TpeboBaHus no 6.5.5.2

1 ucnblTanusa no 7.7.6.1)

B TeyeHve 200 Mc (noBpexaeHus
B CUCTEME BbICOKOrO Hamnpsxe-
Hus) (TpeboBaHus no 6.5.5.1

1 ucnblTanusa no 7.7.4.1)

Cuctema TN

MopkntoveHbl L—(PE)N unn L-N

1,320,

MopgkntoyeHbl N—-PE

MopkntoyeHbl L—-L

Cuctema TT

Mopgkntoyensl L—PE

1,55Us

1200 + Ug

MopkntoyeHbl L—N

1,320

MoakntoyeHbl N-PE

1200

MopkntoyeHbl L—-L

Cuctema IT

MogkntoveHbl L-PE

1200 + Ug

MopkntodeHbl L—N

1,320

MoagkntoveHbl N-PE

1200

Mopkntovenbl L-L

Cuctema TN, TTun IT

Mopkntovenbl L-PE

155U

1200 + Ugg

MopgkntoveHsl L—(PE) N

1,320,

MopgkntoveHbl N-PE

1200

MopkntoyeHbl L—L

MpumevyaHuns
1 Hactosawas tabnuua npuHata no MOK 60364-5-53 [8]. Ansa gaHHbix uenen Ugg = 1,1U,.
2 3Havenusa ana Y3UI B ogHoda3HbIX TPEXNPOBOAHbBIX CUCTEMAX C 3a3eMIIeHHOW HenTpanbio n ans Y3UI
B TpexdasHbIX YEeTbIPEXMPOBOAHbLIX CUCTEMax (MPUMEHSEMbIX B cucteMax anektpoyctaHoBok CLUA) HaxogsTes B
cTagun pacCMOTPEHMS.
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lMpunoxeHue [JA
(o6s13amenbHoe)

HononHumensbHbie mpe6oeaHus, yHumbiearoujue nompebHocmu 3KOHOMUKU CMpaHbI
u mpeboeaHusi HayUuOHalIbHbIX CMaHAapmMoe Ha 3JIeKmpomexHu4Yyeckue usdesnusi

LA.1 Budbl knumamuyeckux ucrnonHeHuti — rno FOCT 15150 u FTOCT 15543.1.

Budbl knumamu4ecKux UcCronHeHUl U HOMUHallbHbIe 3Ha4YeHUsl KITUMamu4yecKux ¢hakmopos OO/mKHbI bbimb ycC-
maHoerieHbl 8 cmaHdapmax U mexHu4eckux ycrnosusix Ha Y3UI KoHKpemHbIx cepull u muros.

[A.2 HomuHanbHble 3Ha4eHUs1 MexaHU4YecKux eHewHux eosdelcmeyrowux akmopos — no FOCT 17516.1 u
QomkHb!I Bbimb ycmaHoereHbl 8 cmaHdapmax U mexHU4eckux ycrnosusix Ha Y3UIT KoHKkpemHbIx cepull u muros.

HA.3 Mapkuposka Y3UIT domkHa coomeemcmeogams mpebosaHusim Hacmosuweeo cmaHlapma u FTOCT 18620.

[A.4 BbigoOHble 3axkumbl Y3UI omkHbI donyckampe nMpucoeOuUHeHUe MeOHbIX U afltoMUHUEBbIX MPO8OOHUKOS.

KoHmakmupyrowue nogepxHocmu 6bI800HbIX 3aXUMO8 OOKHbI UMEMb 3alyUmHble 2aslb8aHOMNOKPbIMUS Mo
OCT 9.005 onosom, 051080M — 8UCMYMOM UIU Opya2uM MemarssioM, UMEKWUM 2aflb8aHUYECKYy CO8MECMUMOCMb
C anmoMuHuem.

Bbi800HbIe 3axkuMbl QOImKHbI UMemb cpedcmea cmabunu3ayuu 3axxuma antoMUHUEBLIX XU KOHMaKmMHbIMU 3r1e-
MeHmamu, KOMMeHcupyrouweeo ycadKy antoMUHUESbIX XU Npu YUKIUYecKux 8030elicmeusx Hagpesa — OXNaxO0eHUsI
JKUIbI MPOBOGHUKa MpuU 3KCiyamayuu.

B dononHeHue K ucrbimaHusiM 8bI800HbIX 3aXXUMO8 C MEOHbIMU rpo8odHUKamu Onisi Y3UI, ocHauleHHbIX 3axuma-
Mu Onsi mpucoeOUHeHUsT 2UBKUX MPOBOOHUKOB, UCKIToYasi MpucoeOUHeHUEe C MOMOWbH HaKOHEYHUKO8, OO/mKHbI 6bImb
rposedeHbl Murnoable UcrbimaHusi 8b180008 C armtoMUHUE8bIMU NPo8odHUKamu rno memodam ucribimaHut TOCT 17441.
[nsa Y3UI HomuHansHo2o moka He 6onee 125 A donyckaemcsi npumeHeHUe memoda ucrbimaHull o fpuioXeHuro L
OCT P 50345.

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

HA.5 KoHcmpykyusa Y3UI domkHa coomeemcmeosambs mpebosaHusam TOCT 12.2.007.6.

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

Ycnosusi mpaHcropmupogaHusi U xpaHeHusi U 0onycmumMble CPOKU coxpaHseMocmu O0mKHbI 6bimb ycmaHoere-
Hbl 8 cmaHOapmax U mexHu4yeckux ycrnosusix Ha Y3UI KoHKpemHbix cepull u murios.

[A.7 Ynakoeka u epemMeHHasi MpomMuBOKOPPO3UOHHas 3auwuma O ycrioguli mpaHCcrnopmuposaHusi U XpaHeHusi
rno NOCT 23216 dormkHa bbimb ycmaHoeneHa 8 cmaHdapmax U MmexHuU4Yeckux ycrnosusix Ha Y3UI koHKpemHbix cepuli
u murios.

[A.8 Bulbi ucnibimaHuli u ux HaumMeHo8aHuUsi rpueedeHbl 8 HacmosuwemMm cmaHdapme.

lMpoepamma munosbix ucnbimaHul s18515emcs 0CHO80U Ofsl yCMaHO8MeHUS npo2pamMM KOHMPOSbHbIX UCMblima-
Hul mobbix sudos — no NOCT 16504.

Y3UI nodsepzatom keanughukayUuOHHbIM, nepuoOuUYecKUM, npuemocOamoYyHbIiM U MUurnoebiM UCMbIMaHUsIM, Mo-
psa0oK ux rposedeHuss domkeH coomeemcmeosamb TOCT P 15.201; nepuoduyHocms ucribimaHul, npogpamMmbl UCHbi-
maHuli u ycriogusi ux rposedeHusi O0mKHbI bbimb ycmaHo8neHbl 8 cmaHlapmax U mexHuU4yeckux ycnosusix Ha Y3UI
KOHKpemHbIX cepuli u murios.

HA.9 lpoepammbl MpueMOYHbIX U KeanughuKkayUOHHbIX ucrbimaHult Y3UI domxHbl eknoyamps 8 cebsi nonHyto
rpoepamMmy muroebix ucrbimaHuli no Hacmosiuemy cmaHO0apmy, a makxe ucrnbimaHus Ha cmolKoCMb K 8HEWHUM
g8o3deticmaytowum pakmopam rno FOCT 16962.1, FOCT 16962.2, FOCT 17516.1.

HA. 10 lNpasuna npuemku Y3UI domkHbl bbimb ycmaHoerneHbl 8 cmaHOapmax U mexHU4Yeckux ycrnosusix Ha Y3Url
KOHKpemHbIx cepuli u murios.

HAA.11 Nzzomosumenb 0omkeH 2apaHmuposamb coomeemcmeue Y3UI mpebosaHusm Hacmosuw,e2o cmaH-
dapma, a makxe mexHu4Yyeckux ycnosul Ha Y3UI koHKpemHbix cepull u murnog npu ycrosuu cobrodeHus npasus
3KCMyamayuu, mpaHCcrnopmuposaHusi U XpaHeHUs, ycmaHaeaueaeMbiX mexHU4eckuMu ycrnosusmu Ha Y3UIT KoHK-
pemHbix cepuli U mMuros.

lapaHmudHbIl cpok akcrninyamayuu Y3UIT — He meHee d8yx riem co OHs1 8800a 8 3KCryamauyuro U ycmaHaeu-
8aemcsi 8 mexHU4YecKux ycrogusix Ha Y3UI KoHKkpemHbIx cepuli u muros.
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lpunoxenue b
(cnpaso4yHoe)

CeedeHus1 0 coomeemcmeuu CCbi/TOYHbIX HaUUOHa IbHbIX U MeX20CydapcmeeHHbIX cmaHAapmoe
MexOyHapoOHbIM cmaHAapmam, UCIoJib308aHHbIM 8 Ka4ecmee CChbITOYHbIX
8 NpuMeHeHHOM MeXOyHapoOHOM cmaHOAapme

Tabnuuya Ab. 1

ObosraqeHue CCbio4HOZo Cmenerib Ob03Ha4YeHuUe U HauMeHOo8aHUe CChI/I04HO20
HayuoHasibHo020, Mexaocy- | coomeem- MEXAyHaPOJHOZO CmaHdapma

dapcmeeHHO20 cmaHdapma cmeusi

rOCT P 50030.1—2007 MOD MOK 60947-1:2004 «Annapamypa pacripedesieHusi U yrnpaesieHusi HU3KO-
gosibmHasi. HYacmb 1. Obwue mpebosaHusi u MemoObl UcrbimaHul»

FOCT P 50030.5.1—2005 MOD MOK 60947-5-1:2003 «Annapamypa pacrnpedenieHusi u yrnpaeneHusi HU3Ko-
gosibmHas. Yacmb 5. Annapambl U KOMMymayuoHHbIe 3rieMeHmbl yerneu
ynpaerneHus. naea 1. dnekmpomexaHudyeckue annapamsl Ons yened yn-
pasreHus»

FOCT P 50345—2010 MOD MO3K 60898-1:2003 «AsmomamuyecKkue ebikoyamernu 0715 3awumsl om
c8epxmoko8 bbImog8o2o U aHa/lo2u4yHo20 Ha3HaveHus. Yacmb 1. Aemoma-
muyecKkue 8bIKto4Yamernu nepemMeHHo20 mokax»

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

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

roCT P 51686.1—2000 MOD MO3K 60999-1—99 «CoeduHumenbHbie ycmpolcmea. TpebosaHus 6e3o-
rnacHoCmu K KOHmakmHbIM 3axkumam. Yacmp 1. TpebosaHus K 8UHMOBLIM U
6e38UHMOBLIM KOHMAaKMHbIM 3aXumMam Orisi COeOUHEHUST MEOHbIX MpPo8oo0-
HUKO8 C HOMUHaIbHbIM cedyeHusiMm om 0,2 0o 35 mm2x»

rOCT P 51686.2—2000 NEQ MO3K 60999-2—95 «CoeduHumenbHbie ycmpolcmea. TpebosaHus 6e3o0-
nacHoCmu K KOHmMakmHbIM 3axumam. Hacme 2. [JornonHumenbsHbie mpebo-
8aHUSI K BUHMOBbLIM U 6E38UHMOBLIM KOHMAaKMHbIM 3aXumMam Orisi coedu-
HeHUs1 MeOHbIX MPOBOOHUKO8 C HOMUHaITbHBIM ceyeHuem om 35 do 300 mMm2»

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

FOCT 24622—91 IDT HNCO 2039-2—87 «lMnacmmaccel. OnpedeneHue meepdocmu. Teepdocmb
rno Pokeenny»

FOCT 27473—87 NEQ MOK 112—79 «Memod onpedeneHusi cpagHUMENbHO20 U KOHMPOIbHO20
UHOEeKCco8 mpeKuH2ocmoUKkocmu meepObiX 371EKMPOU30NISAUUOHHbBIX Mame-
puanoex»

FOCT 27483—87 NEQ MO3K 695-2-1—80 «Mcnbimarusi Ha eocrinameHsiemocms. Yacmeb 2—1/1. Me-

modkl ucnibimarul. Jlucm 1. Pykogsodcmeo no ucrnbimaHuto Hazpemod rpo-
80J10KOU»

MpumeyaHune— B HacTosAwen Tabnyue MCnonb30BaHbl CreayLme YCrnoBHble 0003HAYEHUs CTENEHN

COOTBETCTBUA CTaHOAPTOB:

- MOD — moaucuumpoBaHHbIe CTaHaapThl;
- IDT — naeHTuYHbIE CTaHaapThl;
- NEQ — HeakBMBaneHTHble cTaHaapTbl.
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MO3K 60060-1 (1994)

MO3K 61312-1 (1995)

MK 61180-1 (1992)

IEEE C62.45 (1992)

M3K 60227 (Bce yacTtu)

M3K 60245 (Bce yacTtn)

MK 60664-1 (1992)

M3K 60364-5-53 (2001)

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 3MEKTPOMArHMTHbIX UMMynbcoB. YacTb 1. Obwme npuHUMNbI
(IEC 61312-1:1995, Protection against lightning electromagnetic impulse — Part 1:
General principles)

MeToauka BbICOKOBOMBTHbBIX UCMbITAHWIA  ANs1 HU3KOBOMBTHOTO  3MeKTPoobopyaoBaHus.
Yactb 1. Onpenenexus, TpeboBaHUst K UCMbITAHUSIM U METOAMKE

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

PykoBOACTBO MHXeHepOB-anekTpukos (BenmkobputaHust) Mo UCnblTaHUAM Ha rpo3osa-
LWMTY 06opyaoBaHMs, NOAKIMOHYEHHOIO K CUMOBbLIM HWU3KOBOJBTHBIM CETSIM NEPEMEHHOIO
TOKa

(IEEE Guide on surge testing for equipment connected to low-voltage AC power circuits)
Kabenu B NONMBUHUNXITOPUAHON M30MNSILMM HA HOMUHArbHblE HanpsbkeHust no 450/750 B
BKITHOUMTENBHO

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

Kabenu B pe3uHoBol nsonaumn. HomuHanbHble Hanpshkenus o 450/750 B Bknouym-
TenbHO

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

KoopauHaums nsonsiumm anekTpoobopyaoBaHust HU3KOBOSMBLTHbIX cucteM. Yactb 1. Mpuk-
uunbel, TpeboBaHWs Y MCNbITaHWSA

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

OnekTpuyeckne yctaHoBkM 3gaHun. Yactb 5—53. Bbibop 1 ycTaHoBKa anekTpoobopy-
poBaHus. KomMyTaumoHHasa annapaTtypa v annapartypa ynpasreHusi

(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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