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Mpeancnosne

Llenn v npuHumnbl cTaHgapTmsaunmn B Poccuinickon degepauyunm yctaHoBneHbl ®egepasbHbIM 3aKOHOM OT
27 pekabps 2002 r. No 184-® 3 «O TeXHNYECKOM perysimpoBaHum», a npaBuaa NnpuMeHeHNsa HauMOHaIbHbIX CTaH-
naptoB Poccuiickoii ®egepaummn — FrOCT P 1.0—2004 «CTtaHgapTmnsauns B Poccuiickoin depepaymn. OCHOBHble
NOSIOXEHNA»

CBefeHunn o cTaHpapTe

1MNOArOTOB/NEH O6LWecTBOM C OrpaHNYeHHO OTBETCTBEHHOCTbIO «BHWWanekTpoannapat» Ha ocHoBe
COBGCTBEHHOrO ayTeHTUYHOrO NepeBoa Ha PyCcCckuii A3blk cTaH4apTa, yka3daHHO B NyHKTe 4

2 BHECEH TexHunyeckum KomuTeToM No ctaHgaptusaumm TK 331 «HU3KOBO/IbTHAsAs KOMMYyTaLMOHHas anna-
paTypa v KOMMNeKTHble YyCTpolicTBa pacnpeeneHuns, 3awnTbl 1 ynpaBieHNs N CUrHannsaumnm»

3YTBEPX/EH VBBEJEH BAENCTBUE lMpukazom defepasibHOro areHTCTBA N0 TEXHUYECKOMY perysu-
poBaHuo 1 MeTponorum ot 13 ceHTA6psa 2011 r. No 295-cT

4 HacTosAwuii ctaHAapT siBAsieTcs MOAMMUUNPOBAHHBIM MO OTHOLIEHUIO K MeXAYyHapoAHOMY cTaHAapTy
M 3K61643-1—2005, i3paHune 2 «YCTPONCTBA 3aLLMTbl OT NepeHanpsiXXeHn i HU3KOBO/IbTHbIE. YCTpOlicTBa 3alnTbl
OT NepeHanpsi>XXeHui, NoAcoeANHEeHHbIe K HU3KOBO/IbTHbIM CUCTEMaM pacnpefesieHns afiekTpoaHeprun. YacTb 1.
Tpe6oBaHua nucnbiTaHmsa» (IEC 61643-1:2005 «Low-voltage surge protective devices — Part 1: Surge protective
devices connected to low-vottago power distribution systems — Requirements and tests»). Mpu aTtom pasgensi 1 — 8
M NPUIOXeEHUA A N B NOTHOCTbIO NAEHTUYHBI, a NpuioxeHus AA. 4B n 6ubnuorpadmsa AONOMHAOT UX C y4eTOM
noTpe6HoCTeli HaUuMOHaIbHO 3KOHOMMKM Poccuiickoii ®epepaumnm n/mnm ocobeHHoCTel POCCUNCKON HauMoHanb-
HOW cTaHgapTusaumm

5 BBAMEH NOCT P 51992— 2002 (M3K61643-1—98)

MHopMaLma 06 M3MeHeHUAX K HacTosAWeMy cTaHgap Ty ny6nnkyeTCs B eXerofHo n3gasaeMom nHgop-
MaLMOHHOM yKa3aTene kHaunoHanbHble CTaHgapThi» a TEKCT U3MEHEHUI U NONPAaBOK — B €XXEMeCAYHOo
n3gasaemMblX MHOPMaLMOHHbIX YKa3aTenax «HaunoHanbHble cTaHgapThin. B cnyyae nepecmoTpa (3ameHbl)
AN OTMeHbl HACTOSAILLLEr0 CTaHgapTa cooTBeTCTBYLWee yBefo/n1eHno 6yaeT ony6/MKOBaHO B eXXeMecay-
HO n3faBaeMoM UH(POPMALMOHHOM YKa3aTene «HaunoHanbHble cTaHAaapThi». COOTBeTCTBYOWasa uHgop-
Mauus. yBefoM/eHNe N TeKCT bl pa3Mellaln T Cca Takke B MH(hopMaLOHHON cucTeme o6Lwero nosib3oBaHns —
Ha ohmumanbHOM caii Te PefepasbHOro areHTCTBa N0 TEeXHUYECKOMY peryiMpoBaHuio 1 MeTpPonorum B ceTu
NHTepHeT

© CtaHgapTuHcopm. 2012

HacTosAwmwniA cTaHgapT He MOXET 6bITb NOSTHOCTBIO WK YaCTUYHO BOCMPOU3BEAEH, TUPAXNPOBAH U pacnpo-
CTpaHeH B KayecTBe 0(hMLMaNIbHOrO 3aaHunsa 6e3 paspeleHns degepasibHOro areHTCTBa No TEXHUYECKOMY pery-
NIMPOBaHNI0 1 METPONOTUN
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BeegeHve

HacTosAwwii ctaHaapT paspaboTaH B Lensax NpsiMoro npuMeHeHns B Poccumn MexayHapoaHoro ctaHgapra
M3K 61643-1—2005 «YcTpolicTBa 3alinTbl OT NepeHanpsKeHni HA3KOBO/IbTHbIE. YCTPOKCTBA 3aWnTbl OT Nnepe-
HanpskeHWii. NoACoeAMHEHHbIE K HU3KOBO/IbTHBIM CUCTEMaM pacnpejesieHns anekTpoaHeprun. YacTb 1. Tpebo-
BaHUA N UCMNbITAHNSA.

HacTtoawwnii ctaHgapT otnmM4yaetcs oT M3K 61643-1 Hannumem npunoxeHuii 4A n 4B.

MpunoxeHne A coAepXuT AoNo/THUTENIbHbIE TPe6oBaHUA, y4nTbiBaloLWMe NOTPe6HOCTN 3KOHOMUKN CTpa-
Hbl N TpebOoBaHNA HaUNOHa/IbHbIX CTaHAAPTOB Ha 3/1IEKTPOTEXHNYECKME U3[enus.

MpunoxeHue 16 coaepxnT cBefleHNsi 0 COOTBETCTBUN CCbI/TOYHbIX HALMOHA/IbHbIX Y MEXTIoCy4apCTBEHHbIX
CTaHAapTOB MeXAyHapoAHbIM CTaHAapTam, NCMOIb30BaHHbLIM B KAYECTBE CCbINTIOYHbIX B MPUMEHEHHOM MeXxayHa-
poAHOM cTaHAapTe.

B paspene «bubnuorpadusa» npusegeHbl CBefeHNs 0 MexXAyHapoaHblX CTaHgapTax, Ha KoTopble nMetoTcs
CCbI/IKM B HACTOSILEM CTaHAapTe 1 KOTopble He BBeeHbl B KaieCTBe HalMoHalbHbIX CTaHA4apToB B Poccuiickon
defepaymn UM B KA4eCTBE MEXIOCYJapCTBEHHbIX CTaHAapTOB, AeliCTBYOWNX Ha TeppuTopmun Poccuiickon de-
Aepauunn. v He UMetoT IKBUBASIEHTHOW 3aMeHbl.

Mpwu ccbinike B TeKCTe cTaHAapTa Ha MeXAyHapo4HbI cTaHA4apT C yKa3aHueM cepun 1 6e3 ykasaHUs KOHK-
peTHOl YacTu (Hanpumep. M3K 60227. M3K 60245) npuMeHsItOT HaluMOHas/lbHble CTaHAapTbl, BXoAsilMe B COOT-
BETCTBYIOLW Y CEPUID HaUMOHalbHbIX cTaHgapToB (Hanpumep. FTOCT P M3K 227 wnn FTOCT P M3K 60227,
FOCT P M3K 245 unn TOCT P M3K 60245). Mpun oTCyTCTBUM COOTBETCTBYHIOLLENO HALMOHANBLHOIO cTaHaapTa,
BXOAALWEro ByKa3aHHble cepumn, NPUMEHSAIOT COOTBETCTBYIOLLYIO YacTb MeXAyHapoAHOro ctaHaapTa.

HacTtoswuii ctTaHaapT otnmyaeTcs ot TOCT P 52997— 2002 n3aMeHeHMeM UM yTOUHEHWEM psga AelicTBYO-
L MX MONOXEHWUN, a TaKKe BBeAeHNEeM HOBbIX MOJIOXEHWIA, B TOM Ynche:

- BBeZleHbl HOBbIE OMNpefeieHNs U yTOYHEHbI AelicTByOWMe onpeaenenus (3.9.3.18,3.22.3.23,3.46.3.47,
3.48 nap.):

-BBe/leHbl AOMOMHUTENbHbIE NapaMeTpbl knaccudukaumm Y3N M (4.11,4.12);

- BBe/leHbl IONONIHNTENbHbIE TpeboBaHUA K ngeHTudunkaunmn Y3UM [6.1.1, nepeuncnexHns 0. x)];

- BBE€/JeHbl AOMNOJ/IHUTENBLHO N YTOYHEHbI TeXHUYeckne TpeboBaHMA Ha xapakTepucTukn Y3UM (6.5.5.6.5.6,
6.6.4);

- BBe/leHbl JONO/THUTE/IbHO N YTOUYHEHbI TPE6OBaHMA U MeTOAbl UCMbITaHNI MO TUMOBbLIM M 40MNOMHUTENIbHBIM
ncnbiTaHnam Y3WUM (7.1.7.9, tabnuubl 2.3.11,11x, 17);

- YTOUHEHO cofepxaHue npunoxeHus B (Tabnuua B.1);

- BBeZleHbl JlONONTHNTENBHO PUCYHKMN 6a U 13 1 psjg A4PYTUX 4ONONHEHWUR N YTOUHEHWIA.
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(M3K 61643-1:2005)

HALWOHAI/MNDBbHEBIN CTAHAOAPT POCCUNMCKOMN PELEPALNM

yCTpOVICTBa 3alWnTbl OT UMNY/NbCHbIX ﬂepeHaHpﬂ)KeHMl?’l HU3KOBOJ/IbTHbIE

YacTtb 1

YCTPOWCTBA 3ALWLUTbI OT UMMY/IbCHbIX MEPEHAMPAXEHUN
B HN3KOBOJ/IbTHbIX CNNOBbIX PACNPEAENNTE/IbHbIX CNCTEMAX

TexHuyeckme TpeGoBaHUS U MeTOAbl UCMNbITAHWUA

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

fata BBegeHunsa — 2012 — 07 — 01
1 O6ume nosoxeHus

1.1 O6nacTb NpUMMeHeHUA

HacTtoswmii cTaHgapT pacnpocTpaHaeTcs Ha yCTPOMCTBA 3aWMTbl 3IEKTPUYECXUX CETEN N 3NEKTPOOBOPY-
[0BaHMA NpU NPSAMOM UM KOCBEHHOM BO3AeCTBUMN rPO30BbIX WU MHbIX NEPEeX0AHbIX NepeHanpsixeHunii. laHHble
ycTpoiicTBa npeAHa3HayeHbl 419 NOACOeANHEHUS K CUIOBbLIM LiesIiM NepeMeHHOro Toka YactoToi 50 — 60 'y unn
MOCTOAHHOIO TOKa 1 KO6OPYyAOBaHUIO C HOMUHaIbHbIM HanpshxeHnem o 1000 B (geicTByOLee 3HA4YEHME) NN
1500 B nocTosiHHOTO TOKa. Pabouune XxapakTepucTuku, CTaHAapTHble METOAbl UCMbITAHUI U HOMUHaNbHbIE Napa-
MeTpbl YCTAaHOB/IEHbI AJ151 TaKUX YCTPONCTB, KOTOPbIe coAepXaT No KpaHeh mepe oAVH HeNIMHERHbI 3/1eMeHT,
I'Ipe,El.Ha3HaHeHHbII7I ANnaA orpaHnyeHnsA I'IepeHaI'IpFI)KeHI/IVI noTeoAa MMNYJibCHbIX TOKOB.

1.2 HopmaTuBHBbIE CCbINKU

B HacTosfWeM cTaHgapTe NCNoNb30BaHbl HOPMATUBHbIE CCbINIKW Ha cneaytolimne cTaHaapThl:

FOCTP 15.201—2000 CucrTemapa3paboTKu nNnocTaHOBKM MPOAYKLUN HA MPON3BOACT BO. MpoayKuns
NPOn3BOACTBEHHO-TEXHNYECKOr0 Ha3HavYeHus. MNMopAagokpaspaboT KM U NOCTaHOBKM NPOAYKLUM HA NPON3BOJ-
CTBO

FOCTP 50030.1—2007 (M3K60947-1:2004) AnnapaTypa pacnpeieneHuns n ynpaBieHns HU3KOBO/b T -
HadA. YacTb 1. O6wmo TpeboBaHns

FOCTP 50030.5.1—2005 (M3K 60947-5-1:2003) AnnapaTypa pacnpefefieHns nynpasneHns HU3K0BO/b-
THasa. YacThb 5. AnnapaThbl MKOMMYTauUNOHHbIE 31eMeHT bl Lienei ynpasneHus. Masa 1. dnekTpomexaHuyec-
Kue annapaTbl 4NA Luenei ynpasneHuns

FOCTP 50345 —2010 (M3K60898-1:2003) AnnapaTypamanorabapuTHas anekTpuyeckas. ABTomaTu-
yeckue BblkNYaTENN N5 3aWnTbl 0T CBBPXTOKOB 6bITOBOr0 1 aHA/IOMMYHOM0 Ha3HavyeHnsa. YacTb 1. ABnto-
MaTWYBCKMeE BbIKNOYAT €N 419 NepeMeHHOro Toka

FOCTP 50571.26 —2002 (M3K 60364-5-534—97) SnekTpoycTaHOBKM 3gaHunii. YacTb 5. BbI6Op 1 MOH-
Tax afiekTpoobopyaoBanus. Pasgen 534. YcTpoiicTBa 415 3aWWTbl 0T MUMMYAbCHbIX TepeHanpshXeHuni

FOCTP 51322.1—99 (M3K 60884-1—94) CoeAnHUTENN3NeKTpUYeckme WTencenbHble 6bITOBOIO 1
aHanornyHoro HasHavyeHusa. YacTb 1. O6uwme TpeboBaHMA U MeT oAbl UCMbITaHuni

FOCTP 51686.1—2000 (M3K 60999-1—99) CoeanHUT e/ibHble yCT poiicTBa. Tpe6GoBaHUsi 6e30MacHOCT M
K KOHTakTHbIM 3axunmam. YacTb 1. TpeboBaHUA K BUHT OBbIM ¥ 6€3BUHT OBbIM KOHTaKTHbIM 3aXumam ansa
coef\HEeHNS MeHbIX MPOBOAHWUKOB C HOMUHa/IbHbIM ceyeHnemM oT 0.2 o 35 MM KB.

FTOCTP 51686.2— 2000 (M3K 60999-2—95) CoegnMHNTeNbHble ycTpoiicTBa. TpeboBaHua 6e3onacHoc-
TUKKOHTaKTHbIM 3aXnuMam. YacTb 2. ONONHNT efibHble TPeboBaHUA K BAHTOBbIM U 6€3BMHT OBbIM KOH-
TaKTHbIM 3aXUMaM 418 COeUHEHNS MeAHbIX MPOBOAHWKOB CHOMWHAabHbIM ceyeHnem oT 35 o 300 MM KB.

M3paHue oduynanbHoe
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FOCT9.005— 72 EguHan cucremMa 3alMThbl OT KOPPO3UK U cTapeHua. MeTannel, cnnasbl, MeTanim-
Yeckune nHemeTanImyeckne HeopraHmyeckue nokpblTwA. lonycTUMble U HeAONYCTUMblE KOHTaKT bl C Me-
Tannamu uHemeTannamm

FOCT 12.2.007.6— 75 CucTema cTaHgapTOB 6e30nacHOCTU TpyAa. AnnapaThbl KOMMYTaUNOHHbIE
HU3KOBONbTHbIE. TpeboBaHMsA 6e30nacHoCT N

FOCT 14254—96 (M3K529— 89) CTeneHn 3awnThbl, 06ecneynsaembie o6ono4kamu (kog IP)

FOCT 15150— 69 MawwuHbl, npubopbl U Apyrue TexHuyeckne usgenus. IcnonHeHns ansa pasnnyHbiX Knu-
MaTunyeckux paioHoB. KaTeropuu, ycnosusa akcnayaTauuu, XpaHeHWsS U TPaHCNopTUPOBaHUA B YacT W BO3-
LelicTBMA KNTMMaTUYeCcknx hakTOpOB BHeLUHel cpegbl

FOCT 15543.1— 89 3penusa anekTpoTexHnyeckne. O6wme TpeboBaHMA B HaCTU CTOWNKOCT U K KNuMa-
TUWNYECKUM BHELLIHUM BO34eNCTBYOLWUM hakTopam

FOCT 16504— 81 CucTema rocyfapcTBEHHbIX UCNbITaHnii npoayKuumn. IcnblTaHns U KOHTPO/b Kaye-
cTBanpoaykumn. OCHOBHblE TEPMUHBI N ONpejeneHuns

FOCT 16962.1— 89 (MOK 68-2-1— 74) N3fenus anekTpoTexHnyeckne. MeTofbl UCNbITaHi HaycTo -
YMBOCTb K KIMMATNYECKUM BHELLHUM BO3felicTBYLWUM hakTopam

FOCT 16962.2—90 M3aenus anekTpoTexXHNYeckne. MeToAbl UCNbITaHWii Ha CTONKOCTb K MEXaHUYeC-
KM BHELIHVUM BO3AeliCTBYOLWMUM hakTopam

FOCT 17441—84 CoefjMHEHNA KOH T aKkTHble 31eKT puyeckue. NMpremka n MBNIOAbl UCHbIT aHui

FOCT 17516.1—90 U3penusaanekTpoTexHnyeckne. Obune TpeboBaHUsA B HaCTMN CTONKOCT U K MEXaHM-
YeCKNM BHELLIHMM BO34eCTBYOLMUM hakTopam

FOCT 18620—86 N3penusa anekTpoTexHnyeckne. Mapkmposka

FOCT23216— 78 U3gennaanekTpoTexHnyeckne. XpaHeHne, TpaHCnopTMpPOBaHe, BpeMEHHasA NnpoT u-
BOKOpPPO3MOHHAA 3aWnTa, ynakoska. Obuwme TpeboBaHa n MeT OAbl UCMbITaHui

FOCT24622—91 (NCO 2039-2—87) NMnacTmaccel. OnpegeneHne TBepAoCcTU. TBepaoCcTb nNo Poksenny

FOCT27473—87 (M3K 112—79) MaTepuanbl 31eKTPOU30NALNOHHbIE TBepble. MeTof onpefeneHuns
CPaBHUTENBLIOIO N KOHTPONLHOIO0 UHAEKCOB TPEKMHIOCTONKOCT 1 BO BNaXHOW cpege

FOCT27483—87 (M3K695-2-1—80) McnblTaHMa Ha noxapoonacHoCcThb. MeT oAbl UCNbITaHuii. Micnbl-
TaHusa HarpeTol NPoBOIOKOM

MpumeuyaHue — [pu NOMb30BaHUM HACTOALMM CTaHAAPTOM Lie/lecoobpasHo NpoBepuTb feiicTBue
CCbINIOYHBIX CTaHAAPTOB B MH(DOPMALMOHHON cUCTEMe O6LLEro Nob3oBaHUs — Ha ouumanbHoM caiiTe  dege-
panbHOro areHTCTBa N0 TEeXHUYECKOMY PErYIMPOBAHMI0 Y METPONOrMn B CeTU VIHTepHeT WU MO eXerogHo
“3gaBaeMoMy MHDOPMALMOHHOMY yKasaTeno sHaumMoHa/lbHble CTaHAapTbi». KOTOPbIA 0ony6aMKOBaH No COCTOs-
HUIO Ha 1siHBapsl TEeKyLEero roga, 1 No COOTBETCTBYIOLMM EXEMECSAYHO U3LaBaeMbIM NMH(OPMALMOHHBLIM yKazaTe-
NIAIM. OMy6/IMKOBaHHLIM B TeKywem rogy. ECM CCbINIOYHbIA CTaHAapT 3aMeHeH (M3MeHeH), TO Mpu Nob30BaHumn
HaCTOALLMM CTaHAapTOM cfieayeT PYKOBOACTBOBATLCS 3aMEHSIOWMM (M3MEHEHHbIM) cTaHgapToM. Ecnu ccbl-
NIOYHBIN CTaHAAPT OTMEHeH 6e3 3amMeHbl, TO NOMOXKEHNE, B KOTOPOM AaHa CCbifiKa Ha Hero, MPUMEHsIeTCA B YacTwy,
He 3aTparvBatoLLeil 3Ty CCbUIKy.

2 Ycnosus 3Kcnyatauumu

2.1 HopmanbHble yc/noBUsA sKcnayaTtayun

2.1.1 YacTtoTa UCTOYHMKA NUTaHUA 0T 48 A0 62 'y NnepeMeHHOro Toka.

2.1.2 HanpsxeHune, nogaBaeMoe HenpepbIBHO MeXAy BbIBOAaMN yCTPOKCTBa ANA 3aWwnTbl OT MMMNY/AbCHbIX
nepeHanpshxeHnii (Y3WTI), He 0/HKHO NPeBbIWAaTb ero MaKCMMasibHOTO A/INTENBHOIO paGoyvero HanpsHXKeHUs.

2.1.3 BbicoTa Hajg ypoBHEM MOpPS He A0J/1KHa 6bITb 601ee 2000 M.

2.1.4 TemnepaTtypa aKcnsyaraymm n XxpaHeHus:

- HOpMmanbHasa TemnepaTtypa — oT MuHyc 5 °C go nntoc 40 °C:

- npefesibHble 3HayeHna — oT MuHyc 40 °C go nntoc 70 °C.

2.1.5 OTHOCUTeNbHasA BMIAXHOCTb B TEMNepaTypHbIX YC/10BUAX nomMmeweHnss — o1 30 % g0 90 %.

2.2 AHOMallbHble YCNOBUA 3KCnayatayunu

Mpwn ncnonb3oBaHun Y3UT BaHOMabHbIX YC/IOBUSAIX MOXET noTpeboBaTbcs pa3dpaboTka Y3UIM ¢ ocobbimn
Tpe6oBaHUAMMN K KOHCTPYKLMU N MPUMEHEHUIO.

Ans Y3WUM HapyXHOW ycTaHOBKMW, NoABepraemMblX AeliCTBUIO COTHEYHO AN MHOW pagnaumn, MoryT noHa-
[06UTLCA AONOHNTE/IbHbIE TpeboBaHUS.
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3 TepmMuHbI N onpeneneHns

B HacTosilem cTaHAapTe NPUMeHeHbl cnegyloline TepMUHbI C COOTBETCTBYIOWNMY OnpeaeneHnaMu:

3.1 ycTpoiicTBO 418 3aWUThbl OT UMNY/IbCHbIX NepeHanpsixeHuin (Y3UN) (surge protective device SPD):
YCTpOWCTBO, KOTOpPOE NpeAHa3HayYeHo ANS OrpaHNYeHNs NepexoAHblX NepeHanpsiXXeHnin 1 oTBoga UMMYNbCHbIX
TOKOB. 3TO YCTPOWCTBO COAEPXMNT MO KpaHeli Mmepe OAUH He/TMHEeHbIN 3/1eMeHT.

3.2 ogHoBBOAHOO Y3UTI (one-port SPD): Y3UTII. BKAOYEHHOE NapasfieNibHO B 3awuaemMyto uenb. MoxeTt
MMeTb OTAe/NbHble BBOAHOW 1 BbIBOAHON BbIBOAbI 6€3 BK/OYEHHOro nocaefoBaTe/lbHO MOSIHOrO CONPOTUBEHNS
Mexay BblBOJaMU.

3.3 aByxBBOgHOe Y3UI (two-port SPD): Y3UI ¢ AByMSA KOMMEKTaMu BbIBOAOB — BBOAHbLIM W BbIBOAHbLIM —
C BK/1IOYEHHbIM MocriefoBaTesIbHO MexXAy BblBOAAMU CreunasibHbIM MNOIHbIM COMPOTUB/IEHNEM.

3.4 Y3UN kommyTupytowero tuna (voltage switching type SPD): Y3WTI, koTopoe B OTCyTCTBUE NepeHarn-
pPs)XeHUIi coxpaHsieT BbICOKOE MNOIHOE COMPOTUB/IEHNE, HO MOXET MTHOBEHHO U3MEHUTbL ero Ha HN3KOe BOTBET Ha
cKayok HanpsxeHnsa. O6LWUM NPUMEPOM 3/IEMEHTOB, CIyXalWnxX KOMMYTUPYOLWKUMK YCTPONCTBAMM, ABNAIOTCA
paspAaHUNKN, ra3oBble TPYOKKN, TMPUCTOPLI (KpeMHKEBbIe BbINPAMUTENN) U yNpaB/isieMble TUPUCTOPbI. Takne Y3UT
VHOrAa Ha3blBalT «PaspsigHUKN».

3.5¥Y3UMN orpaHnymneatowero tuna (voltage limiting type SPD): Y3WUTI. koTopoe B OTCYTCTBUE NepeHanps-
XEeHNA coxpaHseT BbICOKOe NOJIHOE COMPOTUB/IEHME, HO MOCTEMEHHO CHMXXAaeT ero c Bo3pactaHneM BOJIHbI TOKa U
HanpskeHnsi. O6LMM NPUMEPOM 3/IEMEHTOB, CAYXAaLNX HE/TMHENHBIMUN YCTpOlicTBaMu, SABASIIOTCA BapUCTOpPbI U
AVoaHble pa3pagHukn. Takne Y3WTM nHorga HasbiBaloT «OrpaHnUnTENmn».

3.6 Y3UMN komb6MHMpoBaHHOro Tnuna (combination type SPD): Y3UM. cogepxauime afNeMeHTbl Kak KOM-
MYTUPYIOLWEro TMna, Tak u orpaHu4ynBatoLero Tuna, KoTopbie MOryT KOMMYTUPOBaTb U OrpaHNyYMBaTh Hanpsxe-
HUe. a Takxe BbIMOMHATbL 06e hyHKUUN; UX AeiCTBME 3aBUCUT OT XapakTepucTUK NnogaBaeMoro HanpshkeHus.

3.7 Bugbl 3awntbl (modes of protection): 3awmnTHbIN a1eMeHT Y3UT MoXeT NOACOeANHATBCA Mexay da-
3aMu unu mexay asoli n 3emneit, nnn mexay asoli 1 HeliTpanblo, UAN Mexay HellTpanbio u 3emnei, Uan B
No60I N3 KOMBUHALNIA.

3.8 HOMWHaNbHbIV pa3pagHbIA Tok /n(nominal discharge current /,,): NMnkoBoe 3Ha4YeHMe Toka, NpoTeKa-
towero yepe3 Y3UM. ¢ doopmoli BosiHbl 8/20. MpumeHstoT B knaccudmkaunm Y3UM npu ncnbiTaHnsax knacca ll. a
Takxe nNpu npegsapuTenbHoi o6paboTke Y3 ans ncneitaHuii knaccos [ un ll.

3.9 uMnNynbCHbIN TOK /,Tp (impulse current /Tp): OnpegenseTcsa TpeMa nNapameTpaMu: MMKOBbIM 3Haye-
HVeM Toka /poak, 3apsafom Q unyaenbHon aHepruen WIR.

MpumeuyaHune — MpuMeHsitoT Npu knaccudpmkaummn Y3UM gna vcnbitaHuii knacca .

3.10 MakcMManbHbli pa3pagHblii TOK /Tax Ans ucnelTaHuii knacca Il (maximum discharge current
4ax for class Il test): MnkoBoe 3Ha4YeHUe TOKa, NpoTekatLwero yepe3 Y3UMN. nmerowero popmy BosiHbI 8/20 1
BE/IMYMHY COT/TaCHO MCMbITaTe/IbHOMY UMKy B paboyemM pexume ncnbiTaHuii knacca Il. /tu > /n.

3.11 makcuManbHOe ANuTenbHOe paboyee HanpsxeHne Uc (maximum continuous operating voltage):
MakcumanbHoe HanpshkeHue AelicTBYOLWero 3Ha4eHNsa NnepeMeHHOro Uin NOCTOSIHHOTO TOKa, KOTOpOoe ANINTe NbHO
nogaetca Ha BbiBOAblI Y3UIM. OHO paBHO HOMUHA/IbHOMY HamnpsXXeHuio.

3.12 co6¢cTBEHHAsA noTpebnseman mouwHocTb Pc(standby power consumption Pc): MowHOCTb, NOTpe6-
naemasn Y3WM npu nogavye MakCMMasibHOro AINTeNbHOro paéoyvero HanpsxeHns (L/c) npu c6anaHcMpoBaHHbIX
HanpsHkeHUAX 1 dasHbIX yriiax BOTCYTCTBUE HArpPy3Ku.

Y3WMM noacoegMHEHO COrnacHo NHCTPYKUMAM N3roTOBUTENS.

3.13 conpoBoxpaatowuii Tok /, (follow current /,): Tok. nogaBaemblii 3/1IeKTPUYECKOI CUIOBOI cucTeMOli 1
npoxoAawmnii yepes Y3UIM nocne paspssgHOro TOKOBOro uMnysbca. ConpoBoxXgatownii TOK CyLeCTBEHHO OT/1N-
yaeTca OT ANIMTENbHOro paboyero Toka /c.

3.14 HOMWHaNbHbIN TOK Harpy3ku / L(rated load current /L): MakcuManbHbIi ANTENbHbIA HOMUHANbHbI
rnepemMeHHbI TOK (AecTBytoLLee 3HAYEHMNE) NN MOCTOSAHHbIN TOK. KOTOPbIV MOXeT nofaBaTbCsa K Harpy3ke, 3awu-
utaemoi Y3Un.

3.15 ypoBeHb HanpshkeHus 3awnTtbl Up (voltage protection level Up): MapameTp, xapaktepusytownii Y3uUn
B YacCTV OrpaHMYeHns HanpsHKeHNs Ha ero BbIBOAaXx, BE/IMYMHA KOTOPOro BblGpaHa 13 uncaa npegnoyTuTesibHbIX
3HayYeHui. laHHOe 3Ha4YeHne JO/HKHO GbiTb Bbllle Hanbo/IbLUEero n3 N3MepeHHbIX OrPaHNYEHHbIX HamnpsXeHWN.

3.16 namepeHHoe npegenbHoe HanpsXxeHne (measured limiting voltage): MakcnmanbHoe 3HavyeHue
HanpsXeHus, N13MepeHHOro Ha BbiBogax Y3WIM npu nogave MMNynbCOB 3a4aHHOM (DOPMbI BOJTHbI M aMINNUTY Abl.

3.17 ocTaTtouyHoe HanpsixeHue I/,** (residual voltage U,Ci): MnKoBOe 3HauYeHWe HaNpPsXEHUS, NOABASAIO-
uierocs Ha BbiBogax Y3WUT BcneacTtBue NpoxoxXxaeHns paspsagHoro Toka.
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3.18 3HauYeHNe BPeMeHHOro ncnbiTaTeNbHOro nepeHanpshxeHus |/T(temporary overvoltage test value
L/r). UcnbiTaTesibHOE HanpshXeHne, NpuioxeHHoe K Y3WM B TeueHne onpegesieHHOro NPoOMeXyTka BpeMeHun Ans
MoaenMpoBaHusa Nnpo6os Bycnosusax BIMH.

3.19 cnoco6HOCTb ABYXBBOAHOTO Y3WUM BblgepxuBaTb NepeHanpsi)XeHns CO CTOPOHbI Harpysku
(load-side surge withstand capability for a two-port SPD). Cnoco6HOCTb ABYXBBOAHOr0 ¥Y3UT BbigepXunBaTb ne-
peHanpsiKeHue Ha BbIXOAHbIX BbIBOAAX, BblpaXarolwasacs B CHUXEHUN Harpy3oK Ha Y3UT.

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

AOI = [(LL,X0N- 100.

rae 1/,>mp, néldl— BXoAHOE N BbIXOAHOE HaMpPsHKeHNsS COOTBETCTBEHHO, N3MepPEeHHbIe O4HOBPEMEHHO NPV NOAK/I0-
YEeHHOW NOJIHOW aKTUBHOW Harpyske. [laHHbIli napaMeTp NPUMEHSAIOT UCK/TI0UYNTETbHO AN ABYX-
BBOAHbIX Y3UT.
3.21 noTepwu npu BkAtoYeHuM (insertion loss): NMoTepu Npu BkIoUYeHn Y3UN. onpegensatoumecs oTHoL e-
HVEeM HanpsXXeHWn Ha BbIBOAAX, N3MEPEHHbIX Cpa3y Xe nocne NogkntoyeHus ncnoelityemoro ¥Y3UMM kcucteme, go
1 nocne BKOYEHUS. Pe3ynbTaTt BblpaxaeTcs B NpoLeHTax.

MpumMeuyaHune — TpeGoBaHVsI U UCTIbITAHUSI — B CTAAMU PACCMOTPEHWSI.

3.22 umnynbc HanpsxeHna 1.2/50 (1.2/50 voltage impulse): MMNynbc HanpshkeHUs ¢ (hakTuyeckum Bpe-
MeHeMm poHTa 1,2 MKC 1 nosyneprnogom 50 MKc.

MpumevaHus

1 Bpemsi copoHTa onpegensietcsa B cooTBeTcTBMM ¢ MOK 60060-1 (1J kak 1.67 (<0 - /30)- rae /ag v /30 — TOuKN,
cooTBeTcTBYtOWWMe 90 % 1 30 % amnanTyAbl Ha KPMBOI HapacTaHusa UMnynbca.

2 Bpemsi nonynepuoga onpeaesnseTcs kak 0Tpe3ok BpeMeHU Mexay BUPTYasibHbIM Ha4asloM U TOYKOl Ha ypoBHeE
50 % amMnnTyAbl Ha KPUBOW 3aTyxaHus.

BupTyasibHOe Hayaslo — TOuKa, B KOTOPOI npsiMas NnHUS, npoxoAswas yYepe3 Toukn 30 % 1 90 % Ha KpuBOi
HapacTaHusi, nepecekaeT /IMHUIO BPEMEHN Ha OCY KOOopAuHar.

3.23 umnynbc Toka 8/20 (8/20 current impulse): Mmnynbc Toka ¢ hakTUYEeCKUM BpeMeHeM (PpoHTa 8 MKC 1
BpemeHeMm sionynepuoga 20 MKC.

MpnmeyvyaHnsa

1 Bpemsi chpoHTa onpegensietca B cooTBeTcTBMM ¢ MOK 60060-1 [1] kak 1.25 (<0 - f10), roe n 10— TOuKN,
cooTBeTcTBYytOWME 90 % 1 10 % aMnAnTyabl Ha KPUBOW HapacTaHMs UMMNybca.

2 Bpemsi nonynepuoga onpegensieTcs Kak OTPpe3ok BpemMeHU MexAy BUPTyasibHbIM HauyasloM U TOUKOM Ha ypoBHe
50 % amMnAnUTyabl Ha KPUBOI 3aTyxaHusi.

BupTyasibHOe Havyano — Touka, B KOTOPOW NpsiMas IMHWA, npoxogsawan yepes Toukn 10 % u 90 % Ha KpuBOWA
HapacTaHusi, nepecekaeT JIMHUIO BPEMEHM Ha OCU KoopauHaTt

3.24 komb6nHMpoOBaHHas BosIHa (combination wave): Kom6nHMpoBaHHasA BO/IHa CO34aeTcs reHepaTopom,
KOTOPbIi NoAaeT B pa30MKHYTYHO Lie/lb UMNY/IbC HanpsixeHus 1.2/50 1 B KOPOTKO3aMKHYTYIO Lienb UMMy /ibC Toka 8/20.
HanpsxeHue, amnanMTyaa Toka n hopMbl BOJSIHbI, NogaBaeMoli kK Y3UN. onpefenstoTca reHepaTopoM U NOMHbIM
conpotusneHvem Y3UI. K KOTOPOMY NpukiagbiBaeTcs nmnynbc. OTHOWEHWE NMMKOBOTO HaNpPs>XXeHUs pa3oMKHY-
TOW Lenn K NMKOBOMY TOKY KOPOTKOrO 3aMblKkaHUsi cocTaBsieT 2 OM; OHO onpefesieHO Kak YC/I0BHOE MoJiHoe
conpoTtusrieHne Z,. TOK KOPOTKOro 3aMblkaHnsA 0603HaveH /5C HanpsixeHne pasoMKHYTOW Lien o603Ha4veHo l/oc.

3.25 TemnepaTypHbIi c60li (thermal runaway): Pabouee ycnosue, Nnpy KOTOPOM yCTaHOBMBLUEeCS CO-
cTosiHMe paccesHusa aHeprum Y3UM npeBbiwaeT CNOCOGHOCTbL KOpnyca U COeaUHEHMI paccenBaTb TENI0BYHO
3Hepruio, Beayliee K NOBbILWEHUIO TeMNepaTypbl BHYTPEHHUX 3/1EMEHTOB, NPUBOAALLEMY K NOBPEXEHNIO YCT-
poiicTsa.

3.26 TennoBas ctabunbHocTb (thermal stability): Cnoco6HocTb Y3WI coxpaHATb TepMOCTabUAbHOCTb
nocrsie UCNbITaHUS B paboyem pexnmMe, Bbi3BasBlleM NpeBbllleHVe TeMnepaTypbl, korga Temnepartypa Y3UM co
BpeMeHeM noHmxkaeTca nY3WTM paboTaeT Npu 3afaHHbIX MakCMManibHOM ANUTENIbHOM paboyemM HanpsHkKeHUn n
yCnoBuAX TeMnepatypbl OKpy>KatoLwero Bo3gyxa.

3.27 BbIxo g n3 ctpos (degradation): UameHeHMe NnepBoOHaYabHbIX pabovynx napameTpoB Y3WI nog BO3-
[elicTBMeM nepeHanpshXeHus, akcnayaTaummn nam HebnaronpusaTHbIX YC/I0BUIA OKpYXXatoLien cpeabl.

3.28 ycTOYMBOCTb K TOKAM KOPOTKOTo 3aMblkaHua (short-circuit withstand): MakcumanbHbIii oxupaae-
MbIli TOK KOPOTKOrO 3aMblKaHWs, KOTOPbI cnocobeH Bbigepxatb Y3UM.

3.29 pasbeguHntenb Y3UM (SPD disconnector): YcTpoiicTBO (BHYTPEHHee U/UNu HapyXHoe), npefHa3sHa-
YeHHOe AN oTcoeAUHEHUS Y3UT OT CMNI0BOW CUCTEMBDI.

4



FOCT P51992—2011

MpuMeyaHune — [laHHOe pa3beAnHUTENIbHOE YCTPOCTBO He 06/1a4aeT CNOCOBHOCTLIO K pasbeHeHN0. OHO
npefHasHavyeHo ANns  npeaynpexpeHust ycToliuvBol HEMCNpPaBHOCTM CUCTEMbI U MPUMEHSIETCA [AN15 YKasaHus O Mo-
BpexaeHun Y3UM. Kpome hyHKUMM pasbefuHEeHUs, OHO MOXeT UMETb (DYHKLMIO 3alimTbl OT CBEPXTOKA U (DYHKLMIO
TENMOBOW 3aWnTbl. 3TN (OYHKUMN MOTYT GbiTb 06beAMHEHbI B OAHOM YCTPOICTBE /GO pacnpegesieHbl Mo oTAe/bHbIM
ycTpoiicTBam.

3.30 cTenoHb 3awWuTbl, obecneunBaemas o6onouvkonn (kog IP) (degrees of protection provided by
enclosure IP code). CTeneHb 3aliMTbl OT 4OCTyNa K ONacHbIM HacTAM, OT MPOHUKHOBEHUSA TBEPAbIX MHOPOAHbIX
yactuy u/mnu Bogpl (cm. TOCT 14254).

3.31 TMnoBble ncnblTaHua (type tests): NcnblTaHMA, NpoBOAUMbIE MO 3aBepLlUeHN pa3paboTKn HOBOW
KOHCTPYKLMK Y3UT Ana ycTaHOB/IEHMSA XapaKTepHbIX NapaMeTpoB U AoKa3aTeIbCTBa COOTBETCTBUA TpeboBaHNAM
onpepAeneHHoro ctaHgapTta. MpoBeAeHHble OfHaXAbl, OHM He HYXAalTCca B NOBTOPEHWUN 4,0 TeX MOp. Noka name-
HEeHMe KOHCTPYKLUMN He NoB/ievyeT MU3MEHEHNS XapakTepucTmk. B aTom crnyyae NOBTOPHbIE MUCMbITAHUS NPOBOAAT
TO/IbKO MO U3MEHEHHbIM XapaKTepucTuKaMm.

3.32 KOHTpPONbHbIE UCNbITaHMA (routine tests): MicnbiTaHUA, NpoBOAUMbIE Ha KaxAoM Y3UT1. ero yacTtax
Vwnn matepuanax A5 noATBEPXAEHNSA, YTO n3gesine COOTBETCTBYET KOHCTPYKTOPCKOM AOKYMeHTauuu.

3.33 npuemMoYHble ucnbiTaHma (acceptance tests): MicnbiTaHna Y3UT nam ux npeactaButesibHbIX 06pas-
LOB. MPOBOAUMbIE MO NpeABapuUTeNbLHON JOTOBOPEHHOCTN MeX 4y U3roToBUTeNeM 1 noTpebutenem.

3.34 ycTpoiictBo pa3Ba3ku (decoupling network). YcTpoiicTBo, npegHa3HayeHHOe A1 TOro, 4Tobbl BOC-
npenaTcTBOBaTb Nepejaye aHEPrMN MMMy/bCca B CUIOBYIO CETb MPU nojgaye NUTaHUa K ucnblityemomy Y3UTII.
MHoraa HasbiBalOT «pa3Ba3biBaoWwmnii punbTp».

3.35 knaccudukaumsa UMNYyNbCHbIX UcNbliTaHuli (impulse tests classification)

3.35.1 ucnbiTaHua knacca |l (class | tests): icnblTaHnA, NPOBOANMbIE C HOMUHA/IbHbLIM PaspsAAHbIM TOKOM
/n (cMm. 3.8), UMNy/IbCHbIM HanpsbkeHnem 1.2/50 (cm. 3.22) 1 MakCUMasibHbIM UMMY/IbCHbIM TOKOM /|Tp (cM. 3.9).

3.35.2 ucnbiTaHua knacca Il (class Il tests): McnbiTaHnsA, NpoBOAWMbIE C HOMUHaNbHbLIM pas3psiAHbIM
TOKOM /,, (cm. 3.8), UMNyNbCHbIM HanpsbhkeHnem 1,2/50 (cMm. 3.22) n MakKCcMMasbHbIM pas3psaaHbIM TOKOM TTak
(cm. 3.10).

3.35.3 ncnbiTaHua knacca lll (class Il tests): VicnblTaHUsi, NPOBOAUMbIE C KOMGMHUPOBAHHOW BOJIHOW
(1.2/50. 8/20) (cm. 3.24).

3.36 3awWmnTa oT cBepxToKa (overcurrent protection): YCTpoicTBO A1 3alUTbl OT CBEpPXTOKa (Hanpumep,
aBTOMaTU4YeCKnii BblKNtoYaTeslb UV NAaBkUii NpefoxpaHnTesb), KOTOPOe MOXET BbITb YACTbIO 3N1EKTPOYCTAHOBKM,
pacnosioxeHHOW BHe nago Y3Ur.

3.37 ycTpoiicTBo anddepeHumnanbHoro Toka (YAT) (residual current device (RCD)): MexaHun4yeckoe
KOMMYTaLMOHHOE YCTPOMCTBO WU KOMMN/IEKC YCTPONCTB, KOTOPbIe BbI3bIBAlOT padMblkaHWe KOHTakTOB, koraaand-
hepeHUMnanbHbIN NI Hec6anaHCMPOBAaHHbIM TOKAOCTUIHET 3a,aHHOMO 3HAYEHWS B 3afaHHbIX YCNOBUSAX.

3.38 paspagHoe HanpsaxeHue Y3UM kommyTupytouwero tuna (sparkover voltage of a voltage switching
SPD): 3HauyeHne MakCMasibHOro HanpsXXeHUs B UCKPOBOM NpoMexyTke Y3UT nepes paspagoMm Mexay a/eKkT-
poaamu.

3.39 yaenbHasn aHeprua WIR gns ucnbelTaHus knacca | (specific energy W/R for class | test): 9Hep-
rMs. BblgensieMas UMMyJ/ibCHbIM TOKOM /,Tp Ha eAnHULy conpoTuesieHns 1 OM. OHa paBHa uHTerpany BO Bpeme-

HU nnowaamn Toka WIR = \rdt.

3.40 oXnpaembli TOK KOPOTKOTO 3aMblKaHUs UCTOYHMKA NUTaHusA /p (prospective short-circuit current
of a power supply /p): Tok. KOTOpbIli NpoTekan 6bl B JaHHOM MecTe Lenun, ecnm 6bl B 3TOM MecTe OoHa 6bina
3aMKHyTa HaKOPOTKO NMPOBOAHNKOM C HE3HAUYNTENbHbIM COMPOTUB/IEHNEM.

3.41 HOMUHaNbHas oTK/AYaLwasa cnocobHOCTL conpoBoXaatowero Toka /,, (follow currentinterrupting
rating /1): Oxungaemblii TOK KOPOTKOTO 3aMblKaHWs, KOTOPbIA Y3WUT B COCTOSAHUN OTKIHOUYNTbL CAMOCTOSITE/TbHO.

3.42 TOoK yTeukun /PE (residual current /PE): Tok. npoTekatowmnini yepes BbiBog PE, korga Ha Y3WM nogaHo
MaKcMMasibHOE A/IMTeNnbHoe paboyee HanpskeHue [UC). ¢ coeAnHeHNAMMN 63 Harpy3ku, BbIMOSTHEHHBIMU COrnac-
HO yKa3aHVsIM U3rotToBuTens.

3.43 nHamnkatop coctosAHuA (status indicator): YcTpolicTBO, yka3biBatoliee paboyee coctosHue Y3UT.

NMpuvumMeyaHune — Mogo6Hble MHAMKATOPbLI MOTYT GbiTh IOKAIbHBIMY C BU3YasIbHOM W/ 3BYKOBOI CUrHaNn3a-
umen UMM MoryT UMeTb AVCTAHLMOHHYHO CUMHAIM3AUMIO U/ BbIXOAHOW KOHTAKT.

3.44 BbIXOOHOW KOHTAKT (output contact): KOHTaKT, BKIOUYEHHbIV B LieNb, OTAENbHYO OT [1aBHOW Lenu, n
NOAK/MIOYEHHbIN K padbegnHuTento ¥ 3UM nnm nHankKaTopy COCTOAHUSA.
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3.45 HOMWHaNbHOE HanpsiXXeHne nepemeHHoOro Toka cuctembl UO(nominal a.c. voltage ofthe system
UQ: HoMuHanbHoe HanpsixeHne Mexay hasoii n HeliTpanbto (gelicTBytowee 3HaYEHMe HanpPsH)XeHUA NepemMeHHo-
ro TOKa) CUCTEMBI.

3.46 MHOronontcHbl Y3UM (multipole SPD): Tun Y3WUNM c 6o1ee 4emM 0AHUM BUAOM 3alnTbl UIN KOMGU-
Hauna HecKoNbKuxX Y3WUT. anekTpnyeckn coefMHEeHHbIX B e4UHbIN.

3.47 cymmapHblii paspagHbin Tok /Talal (total discharge current /Tdal): Tok. npoTekatowuii no PE- nnun
PEN-npoeoHNKy Npu NcnbiTaTe/IbHOM paspsifHOM TOKe A/11 MHOronositocHoro Y3WUrn.

MpumeyvaHunsa

1 370 UcnbiTaHWe NPUMEHSAIOT A/19 MPOBEPOK KyMYIATUBHBLIX 3OHeKTOB Y MHOrOMOOCHbIX Y3UI ¢ HECKONIbKUMMN
KaccaMmy 3awnTbl, NpopaboTaBLUNX HEKOTOPOE BPEMS.

2 /i<*al B NepBylo o4epefpb, KacaeTcsl UchbiTaHWi Y3UM knacca |, npyMeHsieMbIX ANA Lefeil MoHMe3awmThbl,
3KBMMOTEHUMANBHO CBA3aHHbIX C cepreil cTaHgapToB M3K 61312-1 [2].

3.48 MakcMManbHOe AiMTesilbHOe paboyee Hanps)XeHNe cMIoBOW cuctembl I/c4(maximum continuous
operating voltage of the power system UCi): MakcumanibHOe HanpshXeHne NepeMeHHOro (4eicTBytoLiee 3Have-
HWE) UM NOCTOSIHHOTO TOKa, KOTOPOMY MOXeT NMOCTOSAHHO nogBepratbcs Y3 B TOUKe ero ycTaHOBKU.

MpumeyaHune — BgaHHOM c/ly4aB peyb UAET TObKO O PEryiMpoBaHuv 1 (UNv) NageHny 1 NoBbIEeHUN
HanpsbkeHusi. Ero Takxe HasbIiBalOT (DaKTUYECKMM MaKCMMasibHbIM HanpshKeHWEM CUCTEMbl, OHO HEMoCpeACTBEHHO
cesasaHo ¢ UO-

4 Knaccudmkauus

M3rotoBuTenn fomxHbl knaccuduymposatb Y3WIM no cnegyowmm napaMmetTpam:
4.1 yncny BBOAOB:

4.1.1 ogHOBBOAHbIE.

4.1.2 nByxBBO/AHbIE:

4.2 cnoco6y BbINO/IHEHNSA 3alWUTbl OT NepeHanpsXXeHns:

4.2.1 KOMMYTUpPYIOLLNE HANPSAXeHNe.

4.2.2 orpaHnuunBalolLne HanpsxxeHue,

4.2.3 KOMOGMHNPOBAHHOIO TMNa;

4.3 wncnbiTaHnam Y3UN knaccos | — Ill cornacHo Ta6bnuue 1;

Tab6nuuya 1— VicnbiTaHns knaccos t. [l nlll

Knacc vcnbitaHmns OnpepensemMbiii napameTp Myv*T MeToga vCnbTaHn
| 4tp 7.1.1
I Arax 7.1.2
1] u» 7.14

4.4 MeCcTOMNOIOXEHWNIO:

4.4.1 BHYTpPEHHEWN YCTAHOBKM,

4.4.2 HapyXHOIi yCTaHOBKM.

MpumeyaHun e — [nsa Y3UM. N3roToBAEHHbIX U KNaccuuLmpyeMbIX UCKTHOUNTENBHO A1 HaPYXHO yCTaHOBKM
1N MOHTUPYEMbIX HEAOCTYMHbIMW, BOOGLLE He TpeGyeTcA COOTBETCTBUSA TPEGOBaHMNAM OTHOCUTE/IBHO 3alUThl OT BO3Aen-
CTBYIOLLMX haKTOPOB BHELLIHEN cpeabl;

4.5 pocTynHoCTu:

4.5.1 pocTynHoe.

4.5.2 HepgoCTynHoe.

NMpumeyvyaHune — HepgocTynHoe o3HaYaeT HEBO3MOXHOCTb O0CTyNa 6e3 NOMOLLY CrneunasibHOro MHCTPYMeHTa
K 4acTAM, HaxoAAWMMCSl Nof HanpshkeHnem;

4.6 cnocoby yCTaHOBKU:

4.6.1 cTauMoHapHbIN,

4.6.2 NepeHoOCHOIA;
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4.7 pasbeauHunTento Y3Un:

4.7.1 MecTonoI0XeHNIO:

4.7.1.1 BHYTpPeHHeli yCTaHOBKM.

4.7.1.2 Hapy>XHO yCTaHOBKM,

4.7.1.3 KOMOUHNPOBaAHHOW (Of4HA YaCcTb BHYTPEHHEWN YCTAHOBKM, Apyras — HapyXXHOW yCTaHOBKMW):
4.7.2  3aWUTHbIM PYHKLUAM:

4.7.2.1 c TennoBoli 3aWnTOIA,

4.7.2.2 c3awWmnToOi OT TOKOB YTEUKH,

4.7.2.3 c 3alyUTOI OT CBEpPXTOKa.

MpumedyaHune — PazbegmHuTeNlb MOXET ObITb HE HYXEH;

4.8 3allMTe OT CBepxToKa:

4.8.1 c 3awWunToOi,

4.8.2 6e3 3aWnThbl:

4.9 cTeneHu 3alnTbl, o6ecneuynBaemoit o6os0ukamm cornacHo kogam IP. ykasaHHbim B TOCT 14254;
4.10 gnana3oHy TemMmneparyp:

4.10.1c HOpMa/IbHbIM AMana3oHOM.

4.10.2 c pacWwMpeHHbIM Anana3oHoM;

4.11 cucteme NUTaHUA:

4.11.1 nepeMeHHOro Toka YyacToToi oT48 go 62 Iy,
4.11.2 NOCTOAHHOIO TOKa.

4.11.3 nepeMeHHOro 1 NOCTOSIHHOTO TOKa;

4.12 MHOroNnoACHbIM Y3U.

5 CtaHgapTHble napameTpsbl

5.1 MpeagnoyTuTenbHblie 3HAYEHUS NMMNY/ILCHOTO TOKa /Np AN UCNbITaHWA knacca I

- NMKOBOe 3HayeHue Toka /pmk: 1.0; 2,0; 5,0; 10.0 n 20,0 KA;

- anekTpuyeckuii 3apag Q: 0.5.1,0; 2,5: 5.0 n 10,0 A «c.

5.2 MNpeanoyTnTENbHbIE 3HAYEHWNS HOMMUHA/IBHOTO paspsAAHOro Toka /,, ANnA ucnbiTaHuii knacca Il: 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 MpeAnoyYTUTE IbHbIE 3HAYEHUSA HaNPsHKeHUs pa3oMKHYTol uenu Uoc ansa ncneitalmii knacca lil: 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 MNpepgnoyTtuTenbHbIe 3HAYEHUA YPOBHSA HanpsaxeHua 3awutel H: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 3HAYEHUA MaKCUMasibHOTrO A4NUTe/IbHOTO paboyero HanpsXxeHus L. gecTBytowero
3HaAYeHNs NepeMeHHOro uam NOCTOAHHOro 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 n 1500 B.

6 TpeboBaHusi

6.1 O6wme Tpeb6oBaHNA

6.1.1 NpeHTudukauyns

M3rotoBUTENb fOIKEH NPEeAyCMOTPeTb Hann4ne cneaytouiein nHpopmaummn (McnbiTaHUsi NPOBOAST B COOT-
BeTCTBMU C pa3fesniom 7):

a) HaMMeHOoBaHWe N3roToBUTENSA AN TOProsBas Mapka u HoMep MoAenu;

b) KaTeropusa pasmMelLeHuns;

C) 4nCcno BBOAOB;

d) cnoco6 ycTaHOBKM;

e) MmakcumMmasibHoe AnunTenbHoe paboyee HanpsxeHne Uc (N0 o4HOMY 3HAYEHUIO A1 KaX[0ro knacca 3a-

WNTbI);
f) knaccudukauusa ncnbiTaHni U NapaMmeTpbl paspsaja 415 Kax40ro suja 3alnThl, 3asB/1€HHbIE U3roTOBUTE-
nem. o6o3Havyaemble U MapKMpyemble cneaylowmnm obpasom: |

- Ans ucneitaHma Y3WUI knacca I: «<mcnbliTaHns Knacca I». «/11p» 1 3HavyeHue Toka BKA. unn «|u | » (T1 B
NPAMOYTONibHUKE). «/|Tp» 1 3HaUYeHne Toka B KA:
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- Ana nenbiTaHna Y3UM knacca ll: «ucnbiTaHua knacca ll», «/*,,,*» n3HavyeHne tToka B KA. unn «I T2[» (T2 B
NPAMOYTO/IbHUKE), «/Tax» N 3HaYeHNe TOKa B KA;

- Ana ucnbitaHua Y3UIM knacca lll: «ucnbitaHusa knacca lll», «17™» n 3HauyeHue HanpsxxeHusa B KB. nan
«|T3]» (T3 BNpAMOYrosibHUKe), «17,*» 1 3Ha4eHne HanpsxeHns B KB;

A,) HOMUHa bHbI paspsAaHbIA TOK /,, Ana Y3WUM knaccos [ u Il (04HO 3HaYeHMe A1A KaxX40ro BMaa 3amTbl);

h) 3HaueHue ypoBHA HanpsxeHna 3awmnTbl Up (0A4HO 3HaYeHWe A1A Kaxworo smaa 3awnTbl):

i) HOMUHanNbHbIM TOK Harpyskn L (ecnu TpebyeTtcs);

j) cTeneHb 3awWmnThl, 06ecneyBaemas 060s104koi (ko IP) (ecnm IP 6onbuie 20);

k) BblAepXBaeMblii TOK KOPOTKOTO 3aMblKaHWS;

1) MaKkcMMmanbHble peKOMeH0BaHHble NapameTpbl 3alUTbl OT CBEpPXToKa, ecnin TpebyeTcs IP 6onblue 20:

T) yKasaHue o gelicTBUM pasbeanHnTens (ecm nmeetcs);

M) NO/I0XEeHNE HOPMasIbHOI YCTAHOBKM MPY MOHTaXe (eC/IN 3TO UMeEeT 3HAUYEHUE):

0) naeHTMdnKaymsa BbIBOAOB (€C/TN HEO6XOANMO);

pP) MHCTPYKLUMWN NO yCTaHOBKe (Hanpumep, NofgcoeAnHeHNE K HA3KOBO/IbTHbIM CUCTeMaM NUTaHus, MexaHu-
yeckue pasmepsbl, 4/IMHA NPOBOAHUKOB U T. 4.);

q) popj ToKa: NepeMeHHbI C HacTOoTOl UM NOCTOAHHbIV nnn o6a,

r)yaenbHasn aHeprua WIR Tonbko ansa ncnbitaHuin Y3WUM knacca | (cm. 7.1.1 );

S) Avana3oH Temneparyp:

t) HOMMHanbHas OTK/lOYaloLlWwas cCNoCoO6HOCTL ConpoBoOXAatoLero Toka /n(kpome Y3UM orpaHnunBsatoLe-
ro tmna):

1) Tpe6oBaHunA K pazbeanHUTeNto Y 3T HapyXHO ycTaHOBKM (hOpMYIMpyeT N3roToBuTe b;

V) anddpepeHumanbHbliA TOK /PE (Heob6s3aTenbHO);

W) xapaktepuctuka BIMH;

X) CyMMapHbIii pa3psAgHbIi TOK /Toek 4151 MUOronositocHbiX Y 3UT (ecnu 3asBeH U3rotoBuTesnem).

6.1.2 MapkupoBka

MapkupoBKka cornacHo nepeuuncrsieHusam a), e). f), g), h). j), 1), o) n q) 6.1.1 ob6a3aTeNnbHO A0/HKHA ObITb
HaHeceHa Ha kopnyc Y3WIM nnu Ha TabNnnykun, npukpensieHHble K ero Kopnycy. B HEKOTOPbIX KOHCTPYKLNAX 0AN0-
BBO/HbIX Y3 W MOXHO He yKa3blBaTb HOMUHa/IbHbIN TOK Harpy3Ku.

MapknpoBka f0/1KHa 6bITb HECTUPAeMOWN M YETKOWM 1 He A0/KHA HAHOCUTLCSA Ha BUHTbI U CbEMHbIe geTanu.
CooTBeTCTBME NPOBEPSAIOT UCMbITAHMEM NO 7.2.

MpnmeyaHune — Tam. rae orpaHMY4EHO MECTO, MAapPKMPOBKY MO NEPEYUC/IEHUIO a) HAHOCAT Ha camo Y3,
OCTa/IbHYI0 MapK/MpOBKY pasMellaloT Ha UHAMBUAYaslbHOM ynakoske Y3U.

6.2 Tpeb6oBaHMA K 3/IEKTPUYECKOI YacTu

6.2.1 OneKTpnyeckne coeguHeHnsA

KoHCTpyKLMS BbIBOAOB A0/XKHA A0OMNyCKaTb NOACOeANHEHNE NPOBOAHUKOB MUHUMAa/IbHOTO U MakCUManbHO-
ro nonepeyHbIX CeYeHUli COrnacHo ykasaHuio N3rotoBuTens.

Kaxpaoe ncnbiTaHve cnegyet NPOBOAUTE C UCMO/b30BaHNEM Hanbosee XXeCTKOW KOHUrypaumum ¢ MUHU-
MasibHbIM UAN MaKCUMasibHbIM NOMepeyYHbIM CeYeHNEeM B 3aBMCUMMOCTU OT MUCMbITaHWA (CM. pasgen 7). Y3UM
[O0/MKHbI 6bITb OCHaLLEHbI BbIBOAAMW, B KOTOPbIX 3/1IEKTPUYECcKOoe NoAcoeANHEHNE BO3MOXHO NOCPeACTBOM BUH-
TOB. raek, BU/10K, PO3eTOK U APYTMX yCTPONCTB paBHOW adhpeKTMBHOCTN. COOTBETCTBME NPOBEPAIOT MO 7.3.

6.2.2 YpoBeHb HanpsxeHus sawuntbl Up

MN3mepeHHoe nNpeaenbHoe HanpshxeHne Y3WI He 4OMKHO NpeBbllaTh YPOBHS HaNpshXXeHns 3awunThbl, yKa-
3aHHOro n3rotoeutesieM. CooTBeTCTBME NPOBEPSAIOT UCMbITaHNEM No 7.5.

6.2.3 icnbiTaHuA knacca | UMNY/IbCHLIM TOKOM

MpoBoaAT ucnbiTannsa knacca | gnsa Y3UN. korga nsrotoeutens 3asBnseT, 4to Y3UM oTBevaeT onpefeneH-
HbIM Tpeb6oBaHusAM. COOTBETCTBME NPOBEPSAIOT Mo 7.6.5.

6.2.4 icnblTaHMA knacca Il HOMUHaNbHbIM pa3pAAHbIM TOKOM

MpoBoAAT ncnbiTaHusa knacca ll gna Y3WM. korga nsrotoButenb 3asaBseT, uto Y3UI oTBevaeT onpegenex-
HbIM Tpeb6oBaHusAM. COOTBETCTBME NPOBEPSAIOT Mo 7.6.5.

6.2.5 NcnbiTaHna knacca lll KOM6UHUPOBAHHOW BOTHOW

MNMpoBoAAT ncnbiTaHns knacca lll gnsa Y3WN. korga narotoeutens 3asasnseT, Uto Y3W I oTBevaeT onpeaeneH-
HbIM TpeboBaHuAM. CoOOTBEeTCTBME NPOBEPSAIOT MO 7.6.7.

6.2.6 VicnbiTaHne B pabo4yem pexume

Y3WUM gonxHO BblAepXnBaTb ykasaHHble pa3psigHble TOKV NpU nojaye MakCUMasibHOroAg/iMTenbHoro paéoyero
HanpsxeHnsa 17c6e3 HeJONMYCTUMbIX U3MEHEeHW XxapakTepucTuk. CooTBeTCTBME NPOBEPSAIOT UCMbITAHNEM MO 7.6.
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6.2.7 PazbeguHutenb Y3UN

Y3WUM MoryT umeTb BHyTPEHHME NMM60 HapyXHble pasbefuHUTENn, NM60o nx kKombunHauun. VIx yHKLMOHNPO-
BaHVe JO/HKHO ObITb yKa3aHo.

MpumeyaHune — lMNpu MOHTaxe, He OTHOcALWeMcA K Y3UM. moxeT noTpeboBaTbCA NMPUMEHeHne [OMOSHU-
Te/bHbIX 3alMTHbIX YCTPOWCTB >'WM YCTPONCTB 3allMThbl OT CBEpPXTOKa 60/1ee HU3KOro HoMuHana.

PaszbeguHntenn Y3WIM cnepyeT ncneitbiBatb BMecTe ¢ Y3 BXxoge uukia TMNOBbIX MCMbITaHWIA cornac-
HO 7.7 n 7.8.3, nckntoyasa YAT. koTopble He UCMbITbIBaOT B paboyem pexume corsiacHo 7.7.1.

CooTBeTCTBME NPOBEPAIOT UCMbITAHUAMU MO 7.7 1 7.8.3.

6.2.8 Bo3fyWwHbIe 3a30pbl U PACCTOAHUA YTeYKU

Y3WUM foMKHbI UMEeTb AO0CTaTOUYHbIe BO3A4YLHbIE 3a30Pbl U PACCTOAHUA YTEUKN. VICNbiTaHUA NPOBOAAT B
cooTBeTcTBUM € 7.9.5.

6.2.9 TPEKMHIOCTOMKOCTb

N3onupylowmne getanun, npumeHsemMble 4719 yAepXaHna yacTell, HaXOAAWMNXCA No Hanps>XXeHneMm, JOXK-
Hbl 6bITb TPEKMHIOCTONKUMUN NN NMETb Ppa3Mepbl, OCTaTOYHble, YTOGbLI 06ecnevYnTb He06XoANMbIe N30NSALMOHHbIE
XapaKTepucTukun. McnbltaHnsa NpoBoaAT no 7.9.6.

6.2.10 DnekTpuyeckas NMPOYHOCTb U3ONALUN

3nekTpnyeckas NPOYHOCTb N305UUKN Kopnyca Y 3T fgosmkHa 6bITb AOCTATOYHO C TOUKM 3pEHUS YCTOUM-
BOCTM K MPO60I0 1 3aWnThbl OT NPAMOro KOHTakTa. /icnbiTaHWe NPOBOAAT BCOOTBETCTBUM C 7.9.8.

6.2.11 YCTOMUYNBOCTb K KOPOTKOMY 3aMblKaHUO

B ycnoBusax nepeHanpsi>xeHns (KOPOTKOro 3amblkaHuns) Y3 U fO/MKHO BblepXnsBaTb TOKM KOPOTKOrO 3aMbl-
KaHWA, KOTOpble MOTYT BO3HUKHYTbL MpuY ero aKkcnayartayuu. VicnbiTaHne NpoBoAAT B COOTBETCTBUN C 7.7.3.

6.2.12 ®yHKUMOHNPOBaHWE MHANKATOPA COCTOAHUA

Obuwune cBeageHns

Mpy npoBefeHNN TUNOBbIX UCMNbITaHUI COCTOSAHNE, MOKa3biBaeMoe NHANKATOPOM (MHAUKaTopamMu), 4O/KHO
[aTb siCHOe npejcTaB/ieHne 0 COCTOSAHUM TOM YacTu, C KOTOPOW OH (OHW) coeauHeH. Ansa Y3UM c npeAyCMOTpeH-
HOW MHAMKaL el MPOMEeXyTO4YHOro COCTOSIHUS NOoC/ieAHEe He CHMTAlOT NoBpexaeHneM nHankaropa. Npu Hannumnm
60s1ee yem 04HOro cnocoba MHAMKaLMN COCTOAHUA, HaNPUMep MeCTHOM 1N AUCTaHLNOHHOW nHanKaumm, cnegyeTt
NpoOBEpPUTb NHANKALMIO KaXAO0ro Tuna. 3rotoButenb A0/KeH NpefycMoTpeTb MHPOopMaLmio 0 MYHKLMOHMpPOBa-
HUN HAUKaTopa U AeiCTBUAX, NpeAnpUHUMaeMblX B C/lyv4ae U3MeHeHNsA NHANKaLMN COCTOAHUA. lHAMKaTOp MO-
XeT COCTOATb U3 ABYX YacTell, 06 beANHEHHbIX COeANHNTENNbHbIM YCTPONCTBOM, KOTOPOE MOXeT 6bITb MexaHn4yec-
K/M. ONTUYECKUM, 3BYKOBbIM, 3/1IEKTPOMarHUTHbIM N T. 4. O4HY YacTb 3aMeHAIT Npu 3ameHe Y3WUTI. u ee cneayet
MCMbITbIBaTb, KaK yKa3aHo Bbille. [Ipyryto 4yacTb He 3aMeHAT nNpu 3ameHe Y3UM, 1 oHa f0/1XHA BbINO/IHUTL
[0NONHUTENbHO He MeHee 50 onepauwnii.

NMpumeuvaHune — Bo3gelicTBre COeaMHNTE/TLHOTO YCTPOICTBA, KOTOPOE NPUBOAUT B AEICTBNE HE3aMeHSAEeMYHO
YacTb MHAMKATOpPA COCTOSIHUSA, MOXHO UMUTUPOBATb APYrMM CrocoboM, Yem AelicTBue y3na 3aMeHsieMoil yactu Y3WUr,
Hanpumep OTAe/bHbIM 3/1IEKTPOMAarHUTOM W/ NPYXUHOW.

Ecnv Ha nHanKaumio NpUMeHSeMoro Tuna nMeeTcs COOTBETCTBYIOLWNIA cCTaHAapT, TO Tpe6oBaHNAM ero 40/1-
XHa y0BNeTBOPATb He3aMeHseMas YacTb MHANKATOPa COCTOAHUSA NPU YCI0BUMK, YTO MHANKATOP A0/1XKEH OblTb
vcnbiTad 50 onepaymsamm.

6.2.13 N3onAaumna mexay oTaeNbHbIMU LENAMN

Ecnun Y3UI coaepxuT Luenb, 3/IeKTPUYECKN N30/IMPOBAHHYI0 OT F/TaBHOW Lienn, N3rotoBuTeb A0JKEH Npe-
AYCMOTpeTb UHhopMaLUio, KacatoLyocsa N30ALUM MeXAY LensaMn 1 HanpskeHui, BblAepXnBaeMblX n3onsune,
aTakXe coc/iaTbCs Ha COOTBETCTBYHOLWNEe cTaH4apThl.

Mpun Hannumn 6onee ABYX Lenen ANA KaXXA0N KOMOUHaunmn Lenei 40/MKHbI 6bITb CAeaHbl MOACHEHNS.

MN3015ALMI0 1 3NEKTPUYECKYO MPOYHOCTb U30AALMN OTAE bHbIX Lienei cneayeT UcnbiTaTb COrTacHO ykasa-
HUAM U3rOTOBUTENA.

6.3 TpeboBaHUA K MEXAHUYECKOW 4YacTu

Y3WMN pomkHbl 6bITb CHAbXeHbI cpeAcTBaMu /19 MOHTaxa, ob6ecneymBaloWMMN MeXaHNYECKYO Haex-
HOCTb. VicnbITaHNA NPOBOAAT BCOOTBETCTBUU C 7.9.2.

6.3.1 O6wmne NONOXeEHUNA

Y3WM fonxHbl 6bITb OCHaLLEHbI BbIBOAAMW, e BO3MOXHO 3/IEKTPUYECKOEe NoAcoeIMHEHNE C MOMOLLbIO:

- 3aKNMOB C BUHTaMU:

- raek;

- BUNOK;

- PO3ETOK:
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- 6e3BVNHTOBbIX 32XNMOB;

- coelNHEHWN, NpoKasiblBaOWMX N30A5ALNIO;

- W [PYTUX YCTPOIACTB Takoii X0 ahheKTUBHOCTHU.

6.3.2 MexaHuuyeckune coefuHeHNsA

a) BeiBogbl criegyeT npukpennaTb KY3W T Takum o6pa3om, 4To6bl 6b1/10 06ecrneyeHO HEO6X04MMOE KOHTaK-
THOe faBJ/ieHne Npu 3aTArMBaHNN UM OTANYCKaHUN KPeneXHbIX BUHTOB U 610KNpYOWmKX raek. 4nsa ocnabnenHms
KpernexXHbIX BUHTOB MU 6G/IOKUPYIOLLMX raeK MOXeT ObITb HEO6XOAMM UHCTPYMEHT.

b) BUnKn 1 wtencenbHble PO3eTKW AO/MKHbI OTBeYaTb Tpe60BaHMNSAM COOTBETCTBYIOLWNX KOHKPETHbIX CTaH-
naptoBnulrOCTP 51322.1.

C) BMHTbI, TOKOBeAYLNO YacTu N COeANHEHNSA

1) SnekTpnyeckme Nanm MexaHnyeckne coeMHeHNs A0/KHbI BblAepXUBaTb MeXaHUyYeckne Harpysku,
BO3HMKaoLMe Npy HOpMasibHO aKcnayaTaunm.

BWHTbI, npuMeHssieMble Npu MOHTaxe Y3WT Bo Bpems yCTaHOBKMW, He A0/DKHbl O6blITb CAMOHapPE3HOro Tuna.

CooTBeTCTBME NPOBEPAIOT OCMOTPOM U UCMbITAHNEM COrnacHo 7.3.2.1.

2) 3nekTpuyeckme coeUHEHNA AO/DKHbI UMETb Takyt0 KOHCTPYKLMIO, YTOO6bl KOHTAKTHOE AaB/ieHne He
nepegaBaniocb Yepes U30ALNOHHBIN MaTepurasn, KpoMe KepamMuku, Cnoabl v Apyroro matepuasna c aHaaorny-
HbIMU XapaKTepucTuKammn, eCiv MeTanmyeckme YacTu HeJOCTaTOYHO 3/1aCTUYHbI 4151 KOMMNEHcaL M BO3MOXHOW
ycafKv uin pacTekaHus U30NALMOHHOTO MaTtepuana.

CooTBeTCTBME NPOBEPSAIOT OCMOTPOM.

O npurogHocTM matepurana cygaT no HEM3MeHHOCTU pa3sMepoB.

3) TokoBeAylne YacTu U COeANHEHNSR, BKOYAsA UMeoLWmecs 4yacTun, npegHa3HavyeHHble 4N 3aWTHbIX
NPOBOAHUKOB, A0/1XXHbI 6bITb NN60;

- U3 megun, NM6o M3 cnnasa, coAepxalero no kparHeli mepe 58 % MeAun ANA vacTeld, XOO4HbIX B
pabouem cocTtosHUK, nnn 50 % mean ANa Apyrux yacteir, nnéo

- U34pyroro meTassa uav Metasnsna c NoAXoAsILLUM NOKPbITUEM, HE MeHee KOPPO3UECTOMKOro. YeM Mefb,
N MMetoLero npueMaeMble MexaHnyeckue cBolicTea.

CooTBeTCcTBYyOLWMNE TPeOOBAHUSA N UCNbITAHNA 418 ONpeAesieHNs KOPPO3MeCcTONKOCTM HaxoasTCcsa B CTaanm
paccmoTpeHus. OTn TpeboBaHNA NO3BOJIAT UCNO/Ib30BaTb APYyrve Matepuasbl, MMeloL e COOTBETCTBYOLNE NO-
KPbITUS.

Tpe6oBaHVA HACTOSALWEro NoANYHKTa He PacnpoCTPaHAIOTCA Ha KOHTaKTbl, 3/1eKTPOMarHUTHbIE Lenn, Harpe-
BaTe/IbHble 3/IeMeHTbl, 6UMeTaN 1bl, TOKOOrpaHMUYMBaLLMe MaTepmasbl, WYHTbl, YACTN 3NEKTPOHHbIX YCTPOWNCTB, a
TakXe Ha BUHTbI, raiku, BTY/IKW, 3aXUMHble NacTUHbI M aHaN0rn4YHble YacTu BbIBOAOB.

d) BuHTOBbIE BbIBOAbI A/151 HAPYXXHbIX NPOBOAHNKOB

1) BeiBOAbI 415 HAPYXXHbIX MPOBOAHUKOB A0/DKHbI O6bITb TaKMMU, YTOObLI NPY NPUCOEeANHEHHbIX MPOBOAHN-
Kax rapaHTMpoBaTb NOCTOSIHHOE HE0OXO4MMOEe KOHTaKTHOe flaBieHne. Takne BbiBOAbI MOTYT 6bITb /INGO BTLIYHOIO,
nn6o pe3b60BOro TMNa. BelBoAbl AO/TKHbBI ObITh S1ETKO AOCTYMHbI B NPeAYCMOTPEHHbIX YC/TIOBUAX 3KCAyaTaunm.
CooTBeTCTBME NPOBEPSAIOT OCMOTPOM U UCMbITAHNEM COr/lacHo 7.3.2.2.2.

2) CpeacTBa An1A 3aXXnUMa NPOBOAHMKOB B BbIBOAAX He c/eflyeT NCNO/b30BaTb ANA huKcaunum gpyrux
KOMMOHEHTOB, XOTSl OHU MOTYT (OMKCUPOBaTh BbIBOAbI 1 MPeNATCTBOBAaTb X BpalleHntio. CooTBeTCTBUE NPOBEPSAIOT
OCMOTPOM ¥ ucnbiTaHvem no 1.3.2.22.

3) BbIBOAbI fO0/MKHbBI 06/1a4aTh COOTBETCTBYHOLLEV MeXaHNYeCKO/ NPOYHOCTbIO. BUHTBI 1 raliku Ansa 3axmu-
Ma NPOBOAHUKOB JO/KHbI UMEeTb MeTpUYeckyto pe3bby ISO nnm apyryto pe3bby, aHanorMyHyto no wary n mexa-
HNYeckoi NpoYyHocTn. COOTBETCTBME MPOBEPAIOT OCMOTPOM U UCMbITaHWeM Mo 7.3.2.1 n7.3.2.2. BpeMeHHO MOXHO
MCcnosb30oBaTh pe3bObl SI. BA. UN. NOCKO/IbKY OHW (haKTUUYECKM aHA/TOTUYHbI MO Wary u MexaHM4eckoli NpoYyHocTn
pe3bbe ISO.

4) BbiBOAbI A0/DKHBI MMETb TaKyto KOHCTPYKLMIO, YTOObI MPpY 3akUMe NPOBOAHMKA HE BbI3biBaTb €ro no-
BpexaeHuii. CooTBeTCTBUE NPOBEPSAOT OCMOTPOM M UCMbITAHUEM MO 7.3.2.2.2.

5) BbIBOAbI fO0/MKHBI UMETb TaKyto KOHCTPYKLUUIO, HTOGbI NPOBOAHMK ObI/1 HAAEXHO 3axaT Mexay meTannu-
4eCKNMU NOBEPXHOCTAMN. COOTBETCTBME NPOBEPAOT OCMOTPOM U UCMbITaHUAMM No 7.3.2.1 n7.3.2.2.1.

6) BbIBOAbI AO/MKHBbI UMETb TaKyt KOHCTPYKLMIO U PacrosioXeHne, YTO6Gbl HU XXECTKUI CMN/IOWHON, HU
CKPYYeHHbIi MHOTOMPOBOJ/I0YHbI MPOBOAHUKN HE MOT/IN BbICKO/Ib3HYTh NPU 3aTATMBaHUN KPeneXHbIX BUHTOB U
raek. laHHOB TpeboBaHWe He OTHOCUTCA K BbiBOZaM Moj HakoHe4YHUK. CooTBeTCTBUE NPOBEPSAIOT OCMOTPOM U1
ncnbiTaHvem no 1.3.22.3.

7) BbiBOAbI fONMNXHbI 6bITb TaK 3aKpenseHbl NN PACNOJIOXKEHbI, YTOObLI NPY 3aTATMBaHNN N ocnabneHnun
KPEMeXHbIX BUHTOB WUN Fraek BbIBOAbl HE MOI/IN BbINAcTb U3 MeCT UX KpenaeHuna KY3UM.
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[aHHble TpeboBaHNA He NCKOYalOT BO3MOXHOCTb BpalleHNss Win CMeLLeHNs BbIBOAOB, O4HaKO to60e nx
nepemeljeHne JO/HKHO 6bITb BAOCTAaTOYHOM CTEMEHN OFPaHNYeHO, YTOBbl UCKIIOYNTL HECOOTBETCTBME TpeboBa-
HUAM HacToslero ctaHgapTa.

[ns npegynpexaeHns ocnabneHnsa 3axnmMma 4ocTaToOYHbIMU CpeACcTBaMM CHMUTAIOT NPUMEHEHNE U30/NPYIO-
uero KomnayHzaa uan cMosibl Npu yCnoBum, Yto:

- 3TU cpeACcTBa He NOABEPralTCs HarpyskaMm npu HopMasbHOU akcnayaTaumm u

- Ha X 3ah WEKTUBHOCTb He B/INAIOT TeMNepaTypbl, UMetoLiMe MecTo B CaMbiX HE61aronpPUATHBIX YC/I0BUSAX,
yKa3aHHbIX B HacToauwem ctaHaapTte. CooTBeTCTBME NPOBEPAIOT OCMOTPOM, U3MEPEHNEM U UCNbITaHWeM cornac-
HO 7.3.2.1.

8) BUWHTbI nAn raiikn kpenseHns BbIBOAOB, NpefHa3HayYeHHble 4158 NOACOeANHEHNA 3alNTHBIX MPOBOAHU-
KOB, O/IKHbI BbITb CTOWKNMMMN KCaMOOTBUNYMBaHWNIO. COOTBETCTBME NPOBEPAIOT NCMbITAHWEM BPYUHYIO.

e) Be3BMHTOBbLIB BbIBO/AbI /151 BHELWHNX NPOBOAHNKOB

1) BbiBOAbI AO/MKHbI UMETb TaKyto KOHCTPYKLUIO, YTOObI:

- KaXAbll NPOBOAHUK 6blN 3aXaT 0TAeNbHO. NPOBOAHUKM MOACOEANHAIOT NN OTCOeAUNHAIOT NM60 BCe 0f4-
HOBPEMEHHO. TNGO KaXblli N0 OTAENbHOCTU:

- 6bl1a BO3MOXHOCTb HafleXHO 3axaTh /1t060e YNCN0 NPOBOAHMKOB, BM0Th 40 MakCMMasbHO NpegycmMoT-
peHHoro. CooTBeTCTBME NMPOBEPAOT OCMOTPOM W UCMbITaHMEM corfiacHo 7.3.3.

2) BbiBOAbI AO/KHbI UMETb TaKyt0 KOHCTPYKLMIO, YTOObI NPy 3a)kaTumn He NnoBpexaaTb NPpoBOAHNK. COOT-
BeTCTBME NPOBEPSAIOT OCMOTPOM.

f) CoeagnHeHunn, NnpokasbliBalowme N30AALNI0, 418 BHELWHNX NPOBOAHNKOB

1) CoeagunHeHnA, NnpokasblBaoLWme N30A5UUI0, AO/XKHbI 06ecneymBaTb HafleXXHOe MexaHn4yeckoe coeau-
HeHue. CoOTBETCTBUE NPOBEPAIOT OCMOTPOM U UCMbITaHNeM no 7.3.4.

2) BuHTbI, 06ecneymnBaloLie KOHTaKTHOe AaB/ieHne, He ciegyeT UCNob30BaTh A1 KPenIeHnsa 4pyrux
3/IEMEHTOB, XOTSA OHU MOTYT yaepxusatb ¥Y3UT nan npegynpexnarb ero spaweHne. CooTBeTCTBUE NMPOBEPSAIOT
OCMOTPOM.

3) BUHTbI He A0/KHbI 6bITb N3 MAFKOro AN NOABEPXEHHOro TekyyecTn MeTanna. CooTBeTcTBMe NpoBeps-
0T OCMOTPOM.

6.3.3 Koppo3uecToiikme metannbl

3aXnMbl, KpOME MPMXMMHbIX BUHTOB, 6/10KMPYIOLNX raek, CoeANHUTENbHbIX YNOPHbIX Wali6, nposoga nT. n.,
[0/KHBI 6bITb 13 KOPPO3NECTOMKOrO MeTana, HanpruMep Meau, NnaTyHn nT.n. (cm. FOCTP51686.1 nTOCTP51686.2).

6.4 Tpe6oBaHNA K YC/TOBUAM OKpyXatouweli cpeabl

Y3WT B 3aBUCUMOCTM OT KOHCTPYKL N A0/KHbI HaAeXHO paboTaTb B YyC/I0BUAX OKPYXaloLwwen cpeabl, cUn-
TarWmMXcss HopMasibHbIMU. COOTBETCTBME NPOBEPSIOT M0 7.9.9. Y3 U HapyXHOW yCTaHOBKM [O/IXKHbI UMETb 3a-
WNTHbI 3KpaH U3 cTekna, rnasypoBaHHOWN KepaMnkn Unm Apyroro nogxoasilero marepumana, yctoiumBoro K ynb-
TpahnoneToBOMY U3YHEHUIO, KOPPO3UU, IPO3UN 1N TPEKMHTY.

Y3UM fo/mkHbl UMeTb A0CTaTO4YHbIe PACCTOAHUSA YTEUKN NO NOBEPXHOCTU U30NALNN MeXAY ABYMS YacTAMMN
C pasHbIMK NOTeHUnanamn.

6.5 Tpe6oBaHNA 6e30MacHOCTN

Y3UMN pomkHbl 6bITb 6e30NacHbl Npy paboTe B HOPMasibHbIX YC/TOBUAX 9KCMlyaTalunum cornacHo pekomeHaa-
LUMAaM.

6.5.1 3awmta OT NPAMOTro NPUKOCHOBEHNSA

[JaHHble Tpeb6oBaHMA KacaTca A4oCTynHOCcTN Y3UT. B KOTOPbIX MakCuManbHOe AnuTesnibHOe paboyee Ha-
npshxeHne U, npesbiwaeT 50 B nepeMeHHOro Toka (gelicTBytoliee 3Ha4eHne) UM NOCTOSAHHOrO ToKa.

Ansa 3aWnTbl OT NPAMOro NPUKOCHOBEHUSA (HEAOCTYNHOCTb YacTeli, HaXo0A4ALWNXCA Nog HanpshkeHnem) Y3UT
AO/DKHBbI UMETb TaKyt KOHCTPYKLMIO, YUTOObl HEeMb351 6bI/1I0 KOCHYTLCSA YacTel, HaXOAALWNXCA MO HanpsKeHnem,
korga Y3WUTM yctaHOB/IeHO ANA npeanosiaraemoli akcnayaTtaunn. CooTBeTCTBUE MPOBEPSAIOT MO MeTOAMKe cornac-
HOTOCT 14254 (NyHKT 7.4).

Y3WM. KpoMe HeAOCTYMHbIX (CM. 4.5.2). AO/KHbI UMETb TaKyt KOHCTPYKLMIO, YTOObI NPy YCTaHOBKE UX Kak
A8 HOpMasibHOW aKcnayaTaumn 1 NoACoeANHEHHbIX K HUM NPOBOAHMKax YacTn Y3 WM. Haxoasawmecs nog Hanps-
XeHueM. 6b1111 6bl HEOCTYMNHbI AaXe Nocne N3bATUS YacTeld, CHUMaeMbix 6€3 MOMOLM MHCTPYMEHTA.

CooTBeTCTBME NPOBEPSAOT OCMOTPOM W, MNP HEOO6XOAMMOCTH, UCTbITaHUAMMU Mo 7.4.1. CoeHeHNE MexXay
BbIBOJaMM 3a3eM/1IEHNA U BCEMU AOCTYMHLIMW YacTAMM, NPUCOEANHAEMbIMU K HUM. JO/IKHO MMEeTb HU3KOe CONpo-
TuBneHne. CooTBeTCTBME NPOBEPSAIOT UCMNbITAHWEM NO 7.4.2.

6.5.1.1 MexaHun4eckas NPOYHOCTb

Yactn Y3UMM. umetowme oTHOLLEHME K3aliMTe OT NPSAMOro KOHTakTa, 0/HKHbl 061afaTh 4OCTAaTOUYHON Mexa-
HUYecKOol NPoYHoCTbIO. COOTBETCTBME NPOBEPSIOT N0 7.9.2.
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6.5.1.2 TennocTolikocTb

Yactn Y3UM. nmetolime oTHOWEHME K 3alMTe OT MPSAMOro KOHTakTa, A0/DKHbl 061ajaTh 4OCTaTOYHOW Ten-
nocTolikocTbio. CooTBETCTBME NPOBEPSAOT NO 7.9.3.

6.5.1.3 ConpoTuBsieHNE U30NAUUU

ConpoTuB/ieHNe N30MALMN AO/DKHO ObITb 4OCTaTOYHbIM. COOTBETCTBME NPOBEPAIOT MO 7.9.7.

6.5.2 OrHecTOliKOCTb

N3onupytoume 4yactu kopnyca Ao/HKHbI 6bITb IM60 HEBOCNIAMEHAWMMUCA. TM60 caMmo3aTyXarWwnmu.
CooTBeTCTBME NPOBEPAOT N0 7.9.4.

6.5.3 Co6cTBeHHaa noTpe6nsemas MouwHocTb Pe

Ans Y3WUM Pc cnegyeT n3amepsATb NPy MakCMMasnbHOM ANMTeNbHOM paboyem HanpsxeHun L. korga Y3UN
NOAK/IHOYEHO COM/TaCHO NHCTPYKLMAM N3roToBUTENS 6€3 Harpy3ku. iamepeHHOe 3HaYeHne ToKa yTeukn He JOIKHO
6bITb 60/1blUe YKa3aHHOro N3roTOBUTENIEM.

6.5.4 TokyTeukn /PE cnegyeT namepsaTb Npyv MakCcumasibHOM A/INTeNbHOM paboyem HanpsxxeHuun Uc, korga
Y3WUM noAKnUYeHo COrnacHo MHCTPYKLUSAM N3roTOBUTENS 6e3 Harpysku.

6.5.5 XapakTtepuctuka BIMH

Y3WUN gomkHo Nn60 Bblgepxusatb BMH 6e3 dyHKUMOHaNIbHbIX N3MEHEHWIR, NM60 noBpexaaTbCa B COOTBET-
CTBUW C Kputepnamun 7.7.4 n7.7.6.

MpnmMmeyaHune — [laHHasa xapakTepucTka B COOTBETCTBUM C UCMbITAHUAMW MO 7.7.4 1 7.7.6 He yuuTbiBaeT
BO3MOXHOCTM BO3HUKHOBEHWSA CKAYKOB HanpsbkeHus B cBA3W ¢ BIMH.

6.5.5.1 BIH. BbI3BaHHbIE NOBPEXAEHNAMMN, BO3HUKAIOLWMMN B YaCTU BbICOKOrO (CpefHero) HanpsxeHus
CUCTEeMbI NUTaHUA

Y3UM ¢ PE-NnpoBOAHNKOM UMW NpefHa3HayYeHHoe A1 3KCrnyaTtaumm B pacnpegesnimtesibHbIX cuctemax
cnegyeT ucnbiTbiBaTb Npu Uy B cooTBeTCTBUM C 7.7.4 nTabnuueii B.1 (npunoxeHune B).

6.5.5.2 BIMH, BbI3BaHHble NOBPEXAEHUAMN AN MOMEXaMMN B HU3KOBOJIbTHOM YacTW CUCTEMbI NUTaHNA

BAaHHOM ucnblTaHUM HET Heo6xoAMMOCTH, ecnin UC paBHO U1 Uan NpeBblillaeT ero.

B ocTanbHbix cnyyasax Y3UM cnefyeT UCnbITbiBaTb N1M60 Npu 3HavyeHusax BMH UT. npuBeaeHHbIx B Tabnuue B. 1
(npunoxeHue B), nn6o npu 3HavyeHnax BMH. ykazaHHbIX N3roToBMUTEIEM COF/TACHO NepeyncaeHnto w) 6.1.1. Bbl6u-
paloT 60s1ee BbICOKME 3Ha4YeHUs. laHHOB UCMNbITaHMe NPOBOAAT B COOTBETCTBUN C 7.7.6.

6.5.6 CyMMapHbIii paspagHbii Tok /Toyll

[aHHoe ncnbiTaHe NPOBOAAT TOILKO B TOM C/lyyae, eC/in CyMMapHbIli paspsHblii TOK 3asiB/1IEH U3rotosuTe-
nem BcooTBeTcTBun ¢ 7.9.10.

6.6 [JononHuTeNnbHble TPe6OBAHNA K NCNbITAHUAM ABYXBBOAHbIX Y3UI 1 ogHOBBOAHbIX Y3UI C
pas3fgenbHbIMN BBOAHbLIM N BbIBOAHbLIM BbIBOAAMU

6.6.1 PerynupoBaHue HanpsaxeHus

MpoueHT perynnpoBaHust HanpsiXeHNs A0/KeH ObITb YKa3aH U3roToBMTeNIEM, U UCMbITaHUA NPOBOASAT N0 7.8.1.

6.6.2 HOMWHaNbHbIN TOK Harpy3skm /L

HOMUWHaNbHbIN TOK HArpy3Ku A0XKEH GbITb YKa3daH NU3roTOBUTE/IEM, U UCTbITAHUSA NPOBOASAT MO 7.8.2.

6.6.3 CNOCOGHOCTb BblepXnNBaTb NepeHanpsaXeHno CO CTOPOHbI Harpys3ku

Korga nsrotosutesib ykasbliBaeT 3Ha4YeHMe nepeHanpsxxeHns, sblaepxmnsaemoe Y3UIM co CTOPOHbLI Harpys-
KW. UCNblTaHne nNpoBoaAaT no 7.8.4.

6.6.4 XapakTepucTuka neperpyskum

He go/kHO npoucxoantb nospexaeHnsa Y3UT nnvm nsmeHeHnsa ero xapakrepucTuk BCneacTene neperpy-
30K. MCMbITbIBAEMbIX NPU HOPMasibHOI akcnyaTaumn. CooTBETCTBME laHHOMY Tpe6oBaHUIO NpoBePSItOT No 7.8.5.

7 TunoBble UcnbiTaHUA

TunoBble NCNbITAHUSA BbINOMHSAIOT Ha Tpex o6pasLax no KaxwoMy 1KY CMbITaHWi, Kak ykasaHo B Tabnuue 2.
B npegenax o4HOro uukia ucnbiTaHUA NPOBOAAT B Nopsfke, yKazaHHOM B Tabnuue 2. NMopsAoK LMKI0B MOXeT
MEHATbLCA.

Ecnu Bce 06pa3subl BblAepXann BCe UCNbITaHUSA LMKAA, 3HAYUT KOHCTpYKUMA Y 3T cooTBETCTBYET NpeabsaB-
naemblm Tpe6oBaHMsAIM. Ecnu gBa nnn 6onee ncnbiTyeMblX 06pa3sLOoB He BblAepXanun UCMbITaHUA LuKNa, Torga
Y3WUM He cooTBeTCTBYeT TpeboBaHMAM HacToslero ctaHgapTa. B cnyyae, ecnu xoTta 66l ogMH o6pasel, He Bbl-
AepXan uukna ncnbiTaHuii, To 3TO NCNbITaHMe U NpeALlWecTBYOWMe eMy U3 3TOIO UCMNbITATe/IbHOrO LNKa, KOTopble
MOF/IN 6bl NOBMVATL Ha pe3yNbTaT AaHHOro UCMbITaHUs, ceAyeT NOBTOPUTL Ha TPeX HOBbIX 06pasuax, n Ha aToT
pas HM OAMH ob6pasel, He f0/KeH 6bITb OTOPakoBaH.
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KomnnekT ns tpex o6pasuoB MOXeT 6bITb MCNO/Ib30BaH B NOC/IeAYOLWMNX LMKAaxX UCNbITaHUIi No ycMoTpe-
HUIO N3roTOBUTENA.

Ecnn Y3 B OCHOBHOM COOTBETCTBYeT TpeboBaHNAM cTaHAapTa Ha n3gesine, B KOTOPOM OHO YCTaHOBJ/IEHO,
TO AonyckaeTcsa Ucnosb3oBaTb TpeboBaHMA 3TOro cTaHAapTa, Ucknyas pyHkumm Y3UM.

Tab6nuuya 2— TpeboBaHWS K TMMOBbLIM UCMbITAHMAM, NpYemMaeMbiM ansa Y3Ur

Livikn BUA UCMbITaHus MyHKT JocTtynHoe HepocTynHoe
uenbl
TaHuin CraumnoHapHoe MepeHocHoe CrauunoHapHoe

Knacc wucnbitaHuns

1 " " 1 U " | K in
1 NpaeHTndurkauma n mapku- 6.1.1/6.1.2/7.2 Aa pa pa [Ja pa pga fAa fa Aa
poBka
BbiBOAbI 1 cOeanHeHUs 6.1.2/6.3/7.3 fda pa fla fJa pda pa fa pga Ba
3awmTa OT NpsAIMOro KoHTakta 6.5.1/7.4 fda pa fJa [fa pa pa fa fa Aa
CobcTBeHHan notpe6nsiemass  6.5.3/6.5.4/7.7.5 H/lo H/O HO HO Ho HO HIO nHo HO
MOLWHOCTb U AnddhepeHumn-
aNbHbIA TOK
2 YpoBeHb HanpsbkeHus 3awum- 6.2.2/7.5 —
Tbl
OnpepgenexHne Hannunsa kom- 7.5.1 Ho HO Ho HO HO HO HO wHo HO
MYTUPYIOLLErO 3/1eMeHTa
i3mepeHne ocrtaTtoyHoro Ha- 7.5.2 fa  pga  — Ja pa — pa pa —
npskeHns
N3mepeHne cpoHTa BONHLI  7.5.3 fAa pa — pja pa — A& pa —
paspagHOro HanpshkeHus
MN3mepeHne npepgenbHoro 7.5.4/7.5.5 na na na
HanpshxeHnsi KOMGUHVMPOBaH-
Holi BOSHOIA
OnpepgeneHne BenUMHbl co-  7.6.2 Hlo H/O HO HO HO HO HO wHo KO
npoBoOXJaroLlero Toka
3 VcnbiTaHne Bpaboyem pexun- 6.2.6/7.6 —
Me
MpepBaputenibHoe ucnbita- 7.6.4/7.7.1 A2 Aa — [Ja pga — pa pa -
Hue
VicnbiTanns knaccos | n Il B 6.2.3/6.2.4/7.6.5/7.6.6/7.71 pa pa — pga pga — A3d  pga -
pabouem pexume
WcnbitaHus knacca lll B pabo-  6.2.5/7.6.7/7.7.1 — — Ja — — pa — —  pa
yeM pexume
4 WcnbitaHua knaccos | v Il Ha  6.5.6/7.9.10 Ho HoO — HoO HO — HO HO —
CyMMapHbIli pa3psigHblii TOK
5 TepmocTabnnbHOCTb 62.7/7.7.2 fa fga fOa [fda pga gja pa pga AR
6' YcToliumBOCTb K KOpOoTKOomy 6.2.7/6.2.11/7.7.3 pa pa pga fJa pa pga da pa Ada

3aMblKaHUIO

13



FOCT P51992— 2011

OkoH4aHne Tabnuubl 2

Livkn
ncnbl-
TaHUn

7%

10

14

Bug ucnbimaHns

Xapaktepuctuka BIMH
Xapaktepuctuka BIMH

[M6Kre Kabenu u LWHypbI U NX
coefVHeHnst

MexaHnyeckasi MPOYHOCTb
MexaHnyeckass NPOYHOCTb
ConpoTtunerieHne wms3onaumm

OnekTpnyeckasa MpPOYHOCTb
nsonaynn

Okpyxatolasi cpena, kog, IP
TennocToiikocTb

Bo3aylliHble 3a30pbl U pac-
CTOSIHVSI yTeuKu

CTOWKOCTb K Upe3MepHOMY
HarpeBy 1 OTHIO

TPEKUHIOCTOMKOCTb

JononHuTenbHble UCNbITaHUA ANA ABYXBBOAHbLIX U OAHOBBOAHbLIX C pa3fe/ibHbIMY BBOAHbIMU

BbiBOgaMn Y3UT

MyHKT

6.27/6.5.5/7.7.6

6.2.7/6.5.5/77.4

7.9.1

6.3/6.5.1.1/7.9.2.1

6.3/6.5.1.1/7.9.2.2

6.5.1.3/7.97

6.2.10/7.9.8

6.4/6.5.1/7.9.9

6.5.17/7.9.3

6.2.8/7.9.5.1

6.5.27.9.4

6.2.97.9.6

CrauunoHapHoe

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

na

Aa

na

na

na

na
na

na

fa

Ja

aa

aa

na

na

aa

na

aa

na

aa

aa

JocTynHoe

MepeHocHoe

Knacc vcnbitaHus

1

Aa

Aa

Aa

Ja
Ja
Ja

Ja

Ja

Ja

n

aa

aa

na

na

na

na

na

na

na

na

fa

aa

n

Aa

na

na

na

aa

aa

aa

na

aa

aa

aa

aa

HepoctynHoe
CraumoHapHoe
1 " in
Aa  fa  pa
Aa  fa  pa
fa Aa pa
fa Aa pa
pa fda  pa
pa Jfda pa
pa Jda pa
na Ja pa
fa Aa pa
pa Ja pa

1 BbIBOAHbIMA

MpoueHT perynvpoBaHusa Ha- 6.6.17.8.1 fa pga pa fa pga pa pga Aa pa
npskeHns

HomuHanbHbI TOK Harpysku 6.6.27.8.2 fa pa pa Ja pa pa pa Aa pa
CTOlKOCTb K nepeHanpsixe- 6.6.37.8.4 HO HO HoO HO HO wHo wHo HO Ho
HWIO CO CTOPOHbI Harpys3kun

XapakTepucTuKka neperpy3kn 6.6.47.8.5 Ho Ho HO HO Ho HoO Ho HO Ho
CTOWMKOCTb K KOPOTKOMY 3aMbl-  6.2.77.8.3 fa pa Oa fJa pa pa Ho HO o Ho
KaHWIO CO CTOPOHbI Harpysku

JononHuTenbHble NPOBEPKW U UCMNbITaHWA

®yHKUMOHMPOBaHVe UHAMKa- 6.2.12 fa pa pa Ja pa pa pa pga pa
TOopa COCTOAHMSA

M3onauua mexagy oTaesibHbl-  6.2.13 fa pga pa fa pa pa pda Aa pa
MU Lensamm

O603HaueHus, «4a» — UCMbITaHNe NPOBOAAT; «—» — UCMbITaHVWE He NPOBOAST, «H/0» — Heobs3aTesbHO.

* ANA [AaHHOro MCNbITaHMA MOXeT noTpeboBaTbCs 601ee 0AHOro Komrnsiekta o6pasLoB.
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7.1 O6wmne yc/qioBUS UCNbITaHUN

Ecnn Ho yka3aHo MHOe, TO cnefyeT Nonb30BaTbCs MeTOANKONM ncnbiTaHuiA no M3K 61180-1 [3].

Ecnun He yka3aHO MHOe, 3Ha4YeHUs NepeMeHHOro Toka, NpuBeAeHHbIe B HacTosWeM cTaHgapTe, ABNATCA
AEeACTBYOLWMMN 3HAYEHNAMN.

MoHTax Y3WUI nanekTpuyeckme coeguHeHnsa BbINO/THAIOT MO UHCTPYKLUAM U3rOTOBUTESA.

McnbiTaHne NpoBOAAT Ha OTKPbITOM BO34yXe Npu TeMnepaTtype okpyxatouiero Bosgyxa (20 £ 15)0C. ecnun
He yKasaHo nHoe.

Ecnu He yka3zaHO MHOe, BO BCex ncnbiTaHnsax npu UC ucneitaTtenbHblli gonyck Ha UcgomkeH cocTaBnaTb
MUHYC 5 %.

Mpu ncnbiTaHnm Y3UT 00 BCTPOEHHbIMY KabenisiMy nocneHue No BCel A/IMHE CHUTAKOT YaCTbIO UCMbITYyEMO-
roy3un.

Bo BpemMsA ucnbiTaHua o6cnyxmnBaHue nnu pasbopka Y3UM He gonyckatotcs. Mpu Heob6xoamMmMocTu Bce
pasbegnHuTenn ¥Y3UIM aomkHbl 6bITb NOA06PaHbI M NOACOEANHEHDI, KaK TOro TpebyeT nsrotosutesib. Ana Y3UM.
nMmerownx 3awmnTy 6onee ogHoro Bnga (Cm. 3.7). ANA KOTOPbIX U3rOoTOBUTENb 0603HAUYNT YPOBEHb HAMPSHXXeHNsA
3aWmnTbl, UCNbITAHUA CNefyeT NPOBOANTL A1 3alUNThl KaXA0ro Buga c napameTpamMu, ykasaHHbIMU N3rotoBuTte-
nem, kaxablli pa3 Ha HOBbIX o6pasuax. [1na TpexdasHbiX yCTPOUCTB, B KOTOPbIX 3aLUTHbI/E KOMMOHEHT 3/1€KTPO-
CXeMbl NAEHTUYEH ANA 3aWnTbl JAHHOTO BUAA, UCMbITaHWE KaXAoli n3 Tpex a3 3ameHsaeT uchbiTaHWe Tpex
ob6pasLoB.

CrnepyeT yunTblBaTh, YTO 418 UMNY/IbCHBIX UCMbITAHU U M3MepPeHNii BaxHa NpaBu/bHO Bbl6paHHas MeTo-
AVKa ucnblTaHWid. Mpu ncnbiTaHUy TpebyeTcsa rapaHTUA BOTHOLWEHUN TOYHOCTU 3anncuy 3HAYEeHWNA.

Ecnn unsrotosntenem ycTaHOB/NEHbI pasHble TpeboBaHUA ANA pasbegnHutenen ¥Y3UM HapyXHOW yCTaHOBKMN
B 3aBVMCYMOCTM OT 0OXMNaeMOro ToKa KOPOTKOro 3aMblKaHUSA CUCTEMbI MUTAHWUSA, JO/IKHbI ObIThb BbIMOJ/IHEHbI BCE
COOTBETCTBYIOLWMNE UMK/Ibl UCMbITAHWI ANS KaXA0N KOMBUHaunun Tpebyemblx pazbeaunHuteneii Y3WUIM cornacHo
OXungaeMblM TOKaAM KOPOTKOrO 3aMblKaHUSA.

7.1.1 NcnbiTaHue Knacca | UMNY/IbCHbIM TOKOM

VcnbiTaHMe UMNY/IbCHbIM TOKOM /[p onpefAenseTcs ero napaMmeTpamMmu: NMKOBbIM 3Ha4YeHneM /poak 3aps-
nom O nypenbHoi aHeprueii WIR. O4HOMNOMIOCHbIV UCNbITATeNbHbIA UMMNY/IbCHbIN TOK AO1XEH AOCTUYb 3Ha4e-
Hua /Pl B TeyeHue 50 mkc. nepefaya 3apsaga Q Ao/KHA NPOU30NTU BTedeHne 10 Mc. paccenBaHue yaenbHoOM
aHeprun WIR gonxHo nponsoiitu B TeyeHune 10 mc.

B Tabnuue 3 npuBeseHbl 3HaueHna O (A c) n WIR (kx/OM) cooTBETCTBEHHO 3HAYEHUSAM /poak (KA).

Tab6nunuya 3 — MapameTpbl ucnbitaHna Y3UN knacca |

e Sono@ e 0w A o (JETE IO
20 10.0 100,00
10 5.0 25.00
5 25 6,25
2 1.0 1.00
1 0.5 0,25
M pnmevdyaHne — O,EI,VIH 13 BO3MOXHbIX UCMbITaTe/IbHbIX MMMY/IbCOB, OTBeYalownX BbllleyKasaHHbIM

napameTtpam. 10/350 yka3aH B MOK 61312-1 [2].

CooTHoweHne mexagy ! ak(kA). O (A c) n WIR (xkx/Om) B Tabnuue 3 cnepgyrouyee:

O = /poaK a.
roea=5 10~4c;

/ pBaKb.

roeb =2.5+10" c.
[lonyckun Ha yKasaHHble B Ta6/uLe napameTpbl cneaytoume:
/pBak-<+10% );
O— (x20%);
WIR — (+ 35 %).
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7.1.2 NcnbiTaHna Y3WUIM knaccosB | u Il HOMWHaNbHbIM pa3spsafHbIM TOKOM

CtaHgapTHas hopma BoHbI 8/20. lonyckn Ha hopmy BO/HbI TOKa (MMKOBOO 3HauYeHne, Bpems hpoHTa un
nonyBoOJsiHbl) — (= 10 %).

[onyckatoTca HeboNblwme KonebaHNa UM OTKIOHEHNA OT YCTaHOBJ/IEHHOTO 3HaYeHUS Npu YC/I0BUK, YTO
aMnanTypa o 6oro kosiebaHnsa He npesbliWwaeT 5% NMKOBOro 3HavyeHus. Jllo6oe n3sMeHeHne NOIPHOCTY nocne
nageHns Toka Ao HyNns AO0J/MKHO ObiTb He 60n1ee 20 % NMKOBOroO 3HaYeHUS.

AnA ABYXBBOAHbLIX YCTPOWCTB 3HaYeHNEe N3MEHEHUS MONAPHOCTU JO/IKHO 6bITb MeHee 5 %. 4Tobbl He Mo-
B/IVATb Ha pe3y/ibTaT U3MepeHUs NpefebHOro HanpskeHus.

M3mepeHne 3HavyeHnA ToKa, npoxogsawero yepe3 Y3UT. cnepyet BbIMOMHATL C TOYHOCTLIO A0 = 3 %.

7.1.3 NcnbiTanne Y3UNM knaccos | v Il UMNYNbCHBLIM HanpsaxeHnem

CtaHpapTHas hopma BO/IHbI HanpshXeHusa coctasnseT 1,2/50. lonyckn Ha (hopmy BOSIHbI HAMPSHXXEHWUS cre-
aywoowue:

- MMKoBOe 3HayYeHne — (= 3 %);

- Bpems ppoHTa — (+ 30 %);

- BpeMsa nonyBoOSiHbl — (£ 20 %).

Koneb6aHua nnm oTKNOHEHNA OT YCTaHOB/IEHHOTO 3HAYeHMA MOTyT NPON30NTN Ha NnKe umnynbca. Ecnu vac-
ToTa Takux Kosie6aHuii cBbiwe 500 KMy, K 4NNTENbHOCTb OTK/IOHEHUSA MeHee 1 MKC. B LleN1AX NpoBeAeHns name-
peHunli BbluepumMBalOT KPUBYHO 3HAYEHU, 1 Toraa MakcuManbHas aMnauTyaa 3TOW KpUBOW onpeaesiuT NMKoBoe
3Ha4YeHne UCNbITaTENIbHOIO HaMNpPsXKeHUA.

Koneb6aHus, npesbiwawuwmne Ha 3 % NMKoBoe 3HauYeHue, HeJONyCTMMbI B 06/1acTK nogbema nmnynbca
HanpsxeHus.

MN3mepeHune HanpsaxeHus Ha BbiBogax ¥3WT cnenyeT NnpoBOANTL C TOYHOCTLIO A0 + 3 %. 3mepuTesibHble
npu6opbI AO/IKHbI UMETb MpPeAe/ibHYI0 WMPUHY NOJIOChI HacTOT He MeHee 25 MITL,. a OTK/TOHEHWE OT YyCTaHOBJIEH-
HOro 3Ha4YeHUs JOMKHO BbITb MeHee 3 %.

TOK KOPOTKOTrO 3aMblKaHUA UCMbITaTeIbHOro reHepaTopa A0J/KeH cocTaBATb MeHee 20 % HOMUHaIbHOro
paspsagHoro Toka /n, ogHako 6bITh 4OCTATOYHbIM, YTOObLI 06ecneynBaTb CONPOBOXAEHMNE UCMIbITAHNA KOMMYTaLmn-
OHHbIMU 31eMeHTaMun HanpsxeHnsa Y3UT.

7.1.4 WcnbiTanne Y3WN knacca lll KOMGMHMpPOBaHHOW BONHOM’

CTaHfapTHbI UMMyNbCreHepaTopa KOMOUHNPOBAHHOW BO/THbI XapakTepu3yeTCs BbIXOAHbIM HaMPsXXEHNEM
B YC/TOBUAX PA30MKHYTOW Lienu 1 BbIXOAHbIM TOKOM BYC/IOBUAX KOPOTKOTO 3aMblkaHUA. HanpsxxeHne pasoMkHY-
TOli uenu AO/HKHO UMeTb Bpems chpoHTa 1.2 MKC 1 BpeMs nonynepunoga 50 MKc. TOK KOPOTKOro 3aMblKaHUSA AO/TKEH
nMeTb Bpems ppoHTa 8 MKC 1 BpeMs nonynepuoga 20 MKc.

NMpumeyaHune — [ns ganbHelillero pykoBoACTBa Mo AaHHOMY Bonpocy cM. IEEE C62.45 [4].

Jlonyckn Ha HanpsXeHne B COCTOSAHUWN pa3oMKHyTol uenn U cnegytouwue:

- NMKOBOE 3HayYeHne — (£ 3 %);

- Bpems ppoHTa — (* 30 %):

- Bpemsa nonynepuoga — (+ 20 %).

Cnepyoune 3Ha4eHNs N3MepPAIOT Ha reHepaTope 6e3 pa3BA3bliBaloLWero uabTpa.

OTKNOHEHUNA HANPSHXKEHUSA OT yCTAHOBJ/IEHHOIO 3HAYEHWNA K KosiebaHUsA B 06/1aCTU NrKa nmnynbca gonyc-
TUMbI NPU YCNOBUW, YTO aMNINTya eiMHUYHOIO NruKa cocTaBnseT meHee 5 % NMKOBOro 3HavyeHus. B 06bI4HO
npUMeHAeMbIX Lensax UMNYynbCHOro reHepatopa KonebaHns B 3TON YacTn (PPOHTa BOJHLI, BO BPEMS KOTOPbIX
HanpshkeHne He npesBblwaeTt 90 % MMKOBOro 3HaYeHUA, Kak NPaBno, He OKasbIBalT CyLeCTBEHHOIO B/INAHUA Ha
pe3ynbTaTbl UCMbITAHWI, U TaKNM 06pa3oM UMK MOXHO NpeHe6peyb. POpMa BOJIHbI HAMPSAXeHUSA A0/KHa 6bITh B
OCHOBHOM OfHOHanpaB/IeHHOMN.

Jonyckn Ha TOK KOPOTKOro 3aMblKaHWA (MMKOBOE 3HauYeHne, BpeMs (DpOoHTa U MONYyBOHbI) + 10 %.

OTKNIOHEHWNA TOKA OT YCTAHOB/IEHHOTO 3HAYEHUSA UK KonebaHusa A0NYyCTUMbI NPU YCAOBUM, YTO BEIMUYNHA
€MHNYHOTO MWKOBOIO 3HAa4YeHUA Ha Nuke JopMbl BOJIHbI MeHee 5 % MUKOBOro 3HayeHus. Jllob6oe nameHeHune
NONAPHOCTM NOC/Ie NafeHnsa Toka 40 0 4O/HKHO 6bITb MeHee 20 % NMMKOBOrO 3HaYeHUS.

[na nByXBBOAHbIX YCTPOACTB 3HAUYEHNE N3MEHEHUS MNOMAPHOCTY TOKA JO/IXKHO 6bITb MeHee 5 %. 4To6bl He
oKa3sblBaTb BVSAHUA Ha U3MeEPeHMe NpeAe/ibHOro HanpsXXeHns. PUKTUBHbIN MNefaHc reHepaTopa Jo/KeH 6bITb
HOMWHaNbLHO 2 OMm. Mo onpegeneHnto PUKTUBHbIV UMNEAAaHC — 3TO OTHOLWEHWE MMKOBOr0 3HAYEeHUS HanpshKeHns
pasomMkHyTOl yenn UM K NTMKOBOMY 3HaYeHWIO TOKa KOPOTKOro 3amMblkaHus /5C

MakcumanbHble 3Ha4eHUs MMKOBOro HaNPSXKeHNSA Pa3OMKHYTOM Llenn MXX 1 NMKOBOrO TOKa KOPOTKOTO 3aMbl-
KaHusa /IC— 20 kB 1 10 KA cooTBeTCTBEHHO. ECniv 3HaueHnsA Bbile, crieqyeT NPOBOAUTL UCMbITaHNSA knacca ll.
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B cxemy BBOAAT pa3Bs3blBalowmii (06paTHbIi) uibTp B COOTBETCTBUN C PUCYHKOM 1 nnm 2. Takyto cxemy
Lenu NpUMeHsItoT TO/TIbKO Npu onpeaeneHn N3MepsieMoro npeaesibHoro HanpshxeHus Y3UM.

[onycku Ha napameTpbl (DOPMbI BOJIHbI, YKa3aHHble B Ta6nuue 4. crnegyeT ynuTbiBaTb Ha BBOAE, rAe Nogco-
eAnHeHo Y3WI B uensx, NnokasaHHbIX Ha pucyHkax 1 un 2. Mpu npoBepke hopMbl BOSIHbI MMNefaHc ceTn UMUTK-
pyloT coeiMHEHNEeM BMecTe NpoBOoAHUKOB L, N n PE.

AHBpPKTap canbbIH-

. HHOW BO/HbI
FratnasaHif dHATP PO3aHHoN BON

L—s ™
CerteBoii A6 r ------- »

NCTOMAT '"YOm 1l

nuMTwmnA - _ 4 |4: .

agunpTx awTnryunm uooog—

PucyHok 1 — lMprMep pa3Bs3bIBaOLLEro (uibTpa /15t 04HOga3HOM ceTu

mnpatnpwHb—b

CeTeBoii UCIToMmK
NUTaHWA MopBaHHoro L3
W MOCTCAHHOTOTOKA

N
re

PucyHok 2 — TMpumep pasesasbliBatolero huabTpa g8 TpexdasHoi cetn

Ta6nuuya 4 — [lonycku Ha napameTpbl (POPMbI BOSHbI MPY UCMbITaHun Y 3UT knacca il

MapameTp BO/HbI HanpsbkeHre pasoMKHYTOR Lienn ux TOK KOPOTKOKO 3aMbIKaHUSA 1x
lMvKoBble 3HauyeHus +3% UJ20m x10%
Bpems dpoHTa, MKC (1.2 £30)% (8£10)%
Bpemsi nonynepuoga, MKC (50 + 20) % (20 = 10) %

n punmedyaHune — B Tabn nuye ydteHbl BINAHUA pa3BA3biBatoWero (bmanpa.

7.1.5 NcnblTanne Y3UM, knaccuuumpyeMblX UCKAOUYNTENbHO /11 HAPYXHOW YCTAHOBKN U MOH-
TUPYeMblX HeJOCTYNHbIMU

Ansa Y3UN. knaccnuumpyembiX UCKIIOUYUTENbHO A1S HAPYXHOW yCTAHOBKM U MOHTUPYEMbIX He0CTYMHbI-
MUW. MPUMEHEHWNE NPSIMOYTO/IbHOTO AePEBAHHOIO ALLMKA, BHYTPEHHWE MOBEPXHOCTM KOTOPOrO MNOKPbITbI Nannpoc-
Holi 6ymaroii nnn maprieir, TpebyeTcs TONbKO A1 UCNbITAHWA NO 7.7 1 7.8. eCNY N3rOTOBUTENEM CAe/aHa CCbIKa
Ha COOTBeTCTBMeE JaHHbIM Nogpasgenam.

7.2 VpeHTucukaumna m mapkmpoBka

7.2.1 NpoBepka naeHTUMKaLUN U MapKNPOBKN

MpoBepky naeHTUnKaLm 1 MapkMpoBK/ OCYLLeCTB/IAKT OCMOTPOM COr/1aCHO COOTBETCTBYOWNM Tpebo-
BaHuAM 6.1.1 1 6.1.2.

7.2.2 icnblTaHWe HECTUPAEMOCTN MapKUPOBKHN

[aHHoe ncnbiTaHne NPOBOAAT A1 MAPKMPOBKN BCEX TUMOB, 3a UCK/TI0YEHUEM BbINOSTHEHHOV TUCHEHUEM,
LITaMMOBKOW 1 rpaBUPOBKOIA.

McnbiTaHve NpoBOASAT NPOTUPaHMEM MapKUPOBKM BPYYHYIO B TedeHue 15 ¢ KyCOYKOM BaTbl, CMOYEHHbIM
BO/OM, N elle BTeyeHne 15 c KyCOUKOM BaTbl, CMOYEHHbIM B anupaTnyeckoM rekcaHoBOM pactBopuTene (C co-
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AepXaHnem apoMaTUyecknx BelecTs MakcuMmanbHo 0.1 % o6bema, ¢ KaypnbyTaHO/IOBbIM YMC/IOM 29. Havaslb-
HOW TOuYKOW KnneHnsa 65 °C n yaenbHbIM Becom 0.68 r/cm3).

Mocne ucnblTaHNA MapKUPOBKa [A0/I)KHA NIETKO YMTaTbCS.

7.3 BbiBOAbI M CcOeANHEHUS

MpoBepKy BCTPOEHHbIX BbIBOAOB 1 UX COOTBETCTBMNE NpeAbaB/sieMblM Tpe6oBaHNAM NpoBoAAT no 7.3.1.

7.3.1 O6wWwme ycnoBus ncnbiTaHuii Y3 ycTaHaBNMBAOT N0 PEKOMeHA4aLnsaM N3roToBMUTENS U 3alMwaloT
OT He6NaronPUATHbIX BHELWHUX BO3A4eCTBUI (HarpeBaHUsa Uan oxXnaxaeHuns).

Ecnn He yka3aHO nHoe, Kk BbiBogam Y3UTM (Tpu obpasua kaxaoi KOHCTPYKLUKN) NOACOeANHAIOT MPOBOAHUKN
B COOTBETCTBUU C Tabnuueii 6 (415 ABYXBBOAHbIX YCTPOCTB 1 OAHOBBOAHbIX C pasfe/ibHbIM BBOAOM U BbIBOAOM)
N MHCTPYKUWEN nsrotoButens (4158 ocTanbHbiX O4HOBBOAHbIX YCTPOMCTB), 3akpennatoT Y3 Ha aepeBAHHON’
[0CKe TONWMHOW 20 MM, OKpalleHHOW MaTOBOW YepHOW Kpackoi. Cnoco6 KpensieHus fo/HKeH COOTBETCTBOBAaTh
TpeboBaHMAM, KacaloLWmMMcsa cpefCTB MOHTaxa, peKOMeHA0BaHHbIX U3rOTOBUTENEM.

OpaHako Y3WI, ucneiTbiBaeMble no knaccy |, nogHoseogHble Y3 WM. ncneiTbiBaemble no knaccy I, c Homu-
Ha/lbHbIM pa3pagHbIM TOKOM 5 KA. AO0/TKHbI 6bITb CNOCO6HbI K NOA4COeANHEHNIO MPOBOAHNKOB CEYEHNEM He Me-
Hee 4 mm2.

Bo Bpems ncnbiTaHns o6¢cnyxunBaHne unm pasbopka obpasua He gonyckaeTcs.

7.3.2 Pe3b60BbIO BbIBOAbI

7.3.2.1 WcnblTaHWe HAAEeXHOCTN BUHTOB, TOKOBEAYLLIMX YAaCTEN U cOeANHEHWIA

CooTBeTCTBYE NPOBEPAIOT OCMOTPOM, a A/11 BUHTOB, NpefHa3HauYeHHbIX A1 NoA4COoeANHEHNS NPOBOAHNKOB
KY3WIM. cneayrowmm UcnbliTaHUEM.

BuvKrbl 3aTArMBatoT U 0CNabnsioT:

- fecAaTb pa3 — A1 BUHTOB C pe3b60ii N3 N30NALMOHHOIo MaTepuana;

- NSATb pa3 — BO BCEX OCTa/IbHbIX Cay4asnx.

BUWHTBI UnK raiikn ¢ peab60oii N3 N30MALMOHHOIO MaTepurasna Kaxzblii pas no/IHOCTbLIO CHUMAIOT 1 BCTaBNAIOT
BHOBb, €C/111 3TO NO3BOJISET KOHCTPYKLMA BUHTA.

McnbiTaHMa NPOBOAAT C NOMOLbIO YA06HOW ncnbiTaTeNbHOM OTBEPTKN UK KKOYa, NpUKNaabiBas Bpalyato-
WKWiA MOMEHT no Tabnuue 5.

BUHTbI O/DKHBI 3aTATMBaTbLCA NAaBHO.

Kaxablii pa3 npy ocnabsieHnn BUHTa NPOBOAHNK CHAMALOT.

Ta6nuuya 5— OnameTpbl pe3bbbl BUHTOB U NPUKIaAblBaeMble KpYTsilvie MOMEHTbI

HOMMHA/bHBIVE AVAMETP pesbBbl, MV Kpymawwpid moverT, H - M. f kriaccos
1 1 n
Jo 2.8 0.20 0.4 0.4
Cs.2.8g0 3.0 0.25 0.5 0.5
» 3.0 » 3.2 0.30 0.6 0.6
» 3.2 » 36 0.40 0.8 0.8
* 3.6 » 4.1 0.70 12 1,2
» 41 » 4.7 0.80 1.8 1.8
» 47 x 53 0.80 2.0 2.0
» 53 »%» 6.0 1.20 2.5 3.0
» 6.0 x 8.0 2.50 35 6.0
» 8.0 » 10.0 — 4.0 10.0

3HauveHnA rpadbl | OTHOCATCA K BUHTaM 6€3 rosloBOK, eCNIM BUHTbI, ByAyUMn 3aTAHYTbI, HE BbICTYNalwT 13
OTBEPCTUA; OHU TaKXe KacalwTCs APYrnX BUHTOB, KOTOPble He MOTYT ObiTb 3aTAHYTbl C MOMOLLbIO OTBEPTKN C
pasmepom ne3snsa 6onee fuameTpa BUHTA.

3HaueHuns rpadbl IlOTHOCATCA K BUHTaM, 3aTArMBaeMbIM OTBEPTKOM.

3HauveHus rpadbl Il OTHOCATCA K BUHTaM U ralikaM, 3aTArmBaemMbIM MHbIM MHCTPYMEHTOM.

ECnun BUHT UMeeT WeCTUrpaHHyo rofioBKy CO LWANLEeM AN 3aTArMBaHUs OTBEPTKOM 1 3HayeHus B rpadax I n
Il pasHble, UCNbITaHUA NMPOBOAAT ABaXAbl, NpUKIagbiBas K O4HOMY 06pasLy KPYyTAWMA MOMEHT, yKa3aHHbI B
rpadpe lll, KronoBKe BUHTA, a KAPYTroMy 06pa3yy — MOMEHT, yka3aHHbI B rpade Il. c nomouwbio oTBepTkn. Ecnun
3HayeHuA B rpadax Il u lll oguHakoBbl, NPOBOAAT UCMNbITAHUE C UCNO/Ib30BaHMEM TO/IbKO OTBEPTKN.
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Bo Bpemsa ncnbitaHnsa pe3b6OBbIe coeaAVHeHUA He OOJ/TKHbI ocnabnaTbcs nHe [,0/KHO 6bITh HOBpe)K,quMIZ,
TakKnX, KaKk NoJioMKa BUHTa, WnnueB rosioBKu, pe3b6b|, warb nnm ckob, BINAOLWMX Ha ,qaaneVlwyro 3Kcnnyata-

unrY3un.

Kpome Toro, He AO/1XHbI ObITb MOBPEXAEeHbl 060/104KN 1 KpbIWwk. COOTBETCTBME NPOBEPAIOT OCMOTPOM.

7.3.2.2 TpoBepka HafeXHOCTU BbIBOAOB A1 BHELWHUX MPOBOAHNKOB

COoOTBETCTBME NPOBEPAIOT OCMOTPOM U UCNbITAHUEM cornacHo 7.3.2.2.1—7.3.2.2.3.

McnbiTaHMs NPOBOAAT C NOMOLLbIO COOTBETCTBYIOLWEN OTBEPTKN NN KAKOYa, NpUKIabliBas KpyTALWMIA MO-
MeHT no Tabnuue 5.

7.3.2.2.1 BbiBOAbI OCHaLW AT MeAHbIMWU NPOBOAHUKAMN HAUMEHbLUEro NN HanboNbLIEero ceYyeHns, yka-
3aHHOro B 7.3.1. CN/OWHbBIMW NN CKPYYEHHbIMU, YTO Hanbosiee He61aronpPUATHO.

MpoBOAHNK BBOAAT B BbIBOJ, HA MUHMMa/IbHOE YKa3aHHOe pacCTOAHNE UK. eCJTN OHO He YKa3aHo, TO 0 Tex
nop. Noka OH He BbICTYNUT C MPOTUBOMOJ/IOXHOV CTOPOHbI U HEe 3aliMeT NnosoxeHne, HanGonee 6naronpuaTHoe ANA
BbICKa/1b3bIBaHUS.

BUHTbI KpenneHus 3aTarnBalT KPYTALWMM MOMEHTOM, paBHbIM 2/3 yka3aHHbIX BCOOTBeTCTBYlOL el rpade
Tabnuubl 6.

Tab6nunya 6— CeyeHns nofgcoeAnHAEMbIX MeHbIX NMPOBOAHNKOB AJ/151 BbIBOAOB Pe3b60BOro 1 6e3pe3b60BOro TMnos

HOMVHasBHbIE CeHeHUST MOACOEAVHSIEMbIX MPOBOAHUKOB

MakcvManbHbIA A/ ITENBbHBIN TOK Hi KA oSt BOL:- >
o Y3 uh OppoBB0Ha YN & paasensom (eppCTBEHH#1 nPoBOFA
BBOAHLIMA 11 BbIBOJHBIMMU BLIBOAAMM, A Ceyenue o 1SO. mm2 Pa3mep B cucteme AWG™1

Oo 13 Or 1.0 gpo 2.5 Ot 18 po 14
Ce. 13 pgo 16 B 10 » 4.0 » 18 » 12
» 16 » 25 * 15 » 6.0 » 16 » 10
» 25 B 32 » 2.5 »10,0 » 14 B 8

32 » 50 » 4.0 a16.0 » 12 a 6
» 50 a 80 » 10.0 2250 » 8 » 3

80 » 100 » 16.0 » 35,0 » 6 » 2
» 100 » 125 a 25.0 »50,0 » 4 » 1

CorniacHo Tpe6oBaHu1Io A1 HOMUHa/IbHbLIX TOKOB A0 50 A BKIOUMTENBHO B BbIBOAAX AO/KHbI 3@KUMATbCA
NPOBOAHVKM, a Takke CKPy4YeHHble XecTKne NpPOBOAHWKMW, AOMYCKaeTCs MPUMEHEHWE TMOKMX NPOBOAHWUKOB. Tem He
MeHee gonyckaeTcs, YTobbl BbIBOAbI A1 NMPOBOAHUKOB ceveHnem oT 1.0 4o 6.0 MM2 npefHa3HaYaIUChb 418 3aXnma

TOMIbKO CMJIOLWHbIX MPOBOAHMKOB.
2) AWG (AmepurKaHCKWii copTameHT NPOBOAOB) — cUCTeMa UAEHTU(IMKaLUM NPOBOAOB, 3HAYEHUSI AMaMeTpoB
KOTOPbIX HAaXo4ATCA B reoMeTpUYeckoli nporpeccun mexay pasmepamu 36 1 0000.

3aTeM KaxAblii NPOBOAHMK NOABEPralT PACTSXKEHUIO YCUIIMEM, YKa3aHHbIM B Tabnvue 7. Ycunue npukna-

AblBalOT 6€3 PbIBKOB B TeYeHne 1 MUH B HanpaB/ieHUn OCY NPOBOAHMNKA.
Bo Bpemsa UcnbITaHUsi NPOBOAHMWK HE fO/IXXEH 3aMEeTHO CMELLaTbCS B BbIBOE.

Tab6nunuya 7 — YCUnmB pacTsXeHUs

CeyeHvie NPOBOAHVKE, MM2 Jo 4 o B [o 10 [fo 16 o 50
Ycunve. H 50 60 80 90 100
7.3.2.2.2 B BbIBOAbI BCTABNAOT MeAHble NPOBOAHVKN HaMEHbLUEro Win HanbobLIero CeYeHUs, ykasaHHo-

roB7.3.1. CNNIOWHbIE UM CKPYYEHHbIE, YTO Hanboiee HeGNaroNnPUATHO, BUHTbI KPEMIEHUSA 3aTSATMBAOT KPYTALMM
MOMEHTOM, paBHbIM 2/3 OT yKa3aHHbIX B COOTBETCTBYOLel rpade Tabnvubl 5. 3aTeM BUHTbI OCNaGNSAIOT, 3aXaTyto
YacTb NPOBOAHUKA U3B/IEKAIOT U3 BbIBOAA U OCMaTPMBatOT.

NMPOBOAHVKN HE A0/IKHBbI UMETb HU YPE3MEPHbIX MOBPEXAEHNA, HA Pa3opBaHHbIX XUJT.

NMPOBOAHUKN CUUTAIOT YPE3MEPHO MOBPEXAEHHBIMU, EC/TV OHN UMEIDT FNTy6OKNE UK OCTPbIE NOPEe3bl.

Bo Bpems ncnbITaHWsi BbIBOAbI He A0/KHbI OCMabNATLCSA U He AOMKHO ObiTb MOBPEXAEHUN, TaKNX Kak No-
NOMKa BUHTa, WMLeB rofoBK1, pe3b6bbl, Wwaiib nnam ckob, BAAIOWUX Ha fanbHeliwyo aKcnyaTauuio BbIBoaa.
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7.3.2.2.3 B BbIBOJ BCTaB/ISAOT XXECTKNIA CKPYYEHHbIN MeAHbI MPOBOAHUK, COOTBETCTBYOWMNI Tabnuue 8.

Tab6nuuya 8— Pa3mepbl NPOBOAHMKA

HOMWHa/IbHOE CeYeHVie 3aXVMaEMbIX MPOBOAHVIKOB, CKPYHEHHbIA MPOBOAHNK

MM*

Yucnio xun [vameTp »un. MM
or 1 no 2.5* 7 0.67
» 1 » 4.0* 7 0.85
15 x 6.0 7 1.04
» 25 » 10.0 7 1.35
4.0 x 16.0 7 1.70
» 10.0 x 25.0 7 2.14
16.0 x 35.0 19 1.53

x 25.0 x 50.0 Ha paccmotpeHumn Ha paccmoTtpeHumn

* ECN BbIBOA, NpefHasHayeH /15 3aKMMa TO/bKO Cr/IOLWHbIX NPOBOAHUKOB (CM. CHOCKM B Tabnuue 6). ncnbita-
HVe He MPOBOJST.

Mepepn BBeAeHWEM B BbIBOA XM/aM NPOBOAHUKA NPUAAOT COOTBETCTBYHOLLYIO (hopMy.

3aTem NpPOBOAHWK BBOAAT B BbIBOA A0 Te€X NOpP. MOKa OH He AOCTUIHeT AHa BbIBOAA WM He BbICTYNUT C
NPOTUBOMOJIOXHO CTOPOHbI U HE 3aliMeT NosoXeHne, Hanbosiee 61aroNPUATHOE A5 BbICKa/1b3bIBaHMS.

BUHTBI KpENeHUA UMW raiikn 3aTArMBaloT KPYTALWMM MOMEHTOM, PaBHbIM 2/3 OT yKa3aHHbIX BCOOTBETCTBY-
toweli rpade Tabnuubl 5.

Mocne ucnblTaHUs HY OfHA XMsla NPOBOAHMKA HE [0/DKHA BbICKOIb3HYTb U3 BbiBoAa Y 3UI.

7.3.3 be3pe3bb60BbIO BbIBOAbI

McnbiTaHne Ha BbITATMBaHMe

CoOTBETCTBME NPOBEPSIIOT C/IeAYOWMMMN NCTbITAHUSIMU.

K BbIBOJaM NOACOEAUHSAIOT HOBblE MPOBOAHUKMW, TUM. MUMHUMa/IbHOE U MaKCUMaslbHOEe CeYeHUsI KOTOPbIX
ykasaHbl B 7.3.1. [IPOBOAHUKN MOTYT 6bIThb CN/IOLWHbIE UAN CKPYYeHHble, BbIGUpaloT Hanbonee HebnaronpuaTHbIN
BapuaHT.

3aTeM KaxAblii NPOBOAHUK NOABEPralT PacTAXEeHUI0 yCUInem, ykasaHHblM BTabnuvue 9. Ycunve npukna-
AblBalOT paBHOMEPHO B TeyeHne 1 MUH B HanpaB/ieHNM OCU NPOBOAHMKA.

Bo BpemMsl McnbiTaHUsA NMPOBOAHWK He AOJI)XEH CMeLaTbCs B BbIBOAE U HE [O/IKHO GblTb NMPU3HAKOB €ro
noBpexaeHus.

Ta6nuya 9— YCUuB pacTsxxeHus

CeueHve npoBOAHMKA. 0.5 0.75 10 15 25 4 6 10 16 25 35
MM2
Ycunwue. H 30 30 35 40 50 60 80 90 100 135 190

7.3.4 CoefWHeHUA, NpoKasiblBaloUWne N30NALNIO

7.3.4.1 VicnbiTaHWe Ha BbITArMBaHWe AN BbIBOAOB Y3UTI. npegHasHavyeHHbIX 4151 O4HOXW/IbHbIX MPOBOAHNKOB

CooTBeTCTBME NPOBEPSAIOT CAeAYOLWNM UCTIbITAHNEM.

B BbIBOAbI NOACOEANHAIOT HOBblE MeAHble MPOBOAHNKA HAaUMMEHbLIEro UM HanGOo/bLUEro NONepeyHoro ce-
YeHUA 13 yKasaHHbIX B 7.3.1. CNNOLWHbIE WM CKPYUYEHHbIe, BbIGUpaloT Hanbonee Heb6NaronpuUATHbIN BapuaHT.

BUVHTbI, eCNv MeKTCA, 3aTArnBaloT KPyTALWMM MOMEHTOM no tabnuue 5.

MNMpoBOAHVKN, KaXAblli pa3 HOBble, NOACOEAVNHSAIOT N OTCOEANHAIOT NATh pas. Mocse Kaxaoro nogcoeanHe-
HMA NPOBOAHMKN NOABEPraloT TAHYLWEMY YCUNIO, NPUKNabiBaeMOMYy PaBHOMEPHO B TedyeHne 1 MUH B Hanpas/ie-
HUM OCK OTBEEHHOro NPOBOAHNKA, COrN1acHO 3HaYeHnAM Tabnuubl 9.

Bo BpemMsA ucnbiTaHUs NPOBOAHUK HEe [OJ/IKEeH CMelWaTbCA B BbIBOAE W HE JO/IKHO ObITb NMPU3HAKOB ero
noBpexaeHns.

7.3.4.2 VicnbiTaHWe Ha BbITATMBaHWe A1 BbIBOAOB Y 3UT. npeAgHa3HauYeHHbIX /15 MHOTOXW/IbHbIX Kabenei
VAN WHYPOB

McnbiTaHve Ha BbITArMBaHWe NS BbIBOAOB Y3 WM. npegHa3HauYeHHbIX 4719 MHOTOXWUNbHbIX Kabene nam
WHYpOB, NpoBoAAaT no 7.3.4.1. MMpn aTOM ycunue npmknagbiBaldT KO BCEMY MHOTOXWU/IBHOMY NPOBOAY WK LUHYPY,
a He KoTAeNnbHOM Xune.
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Yeunus F, H. BbluncnsioT no popmyne

F =F(x)Jn,
rae F{X)— ycunue gnsa ogHoli xnnbl B COOTBETCTBUN C NOMEPeYHbIM CeYeHWeM OAHOro NPOBOAHMKA (CM. Tab-
nuuy 9), H;
N — YKNCNOo Xun.

Bo Bpemsa ncnbiTaHnsa Kabenb UK WWHYP He J0J/1KeH BbICKO/Ib3HYTb U3 BbIBOAA.

7.3.5 Talikm, BuUaKa, po3eTka

CooTBeTCTBYE NPOBEPAIOT OCMOTPOM U MPOBGHBLIM MOHTaXOM.

7.4 NcnbiTaHne 3aWnTbl OT MPSAMOTO MPUKOCHOBEHUSA

7.4.1 N30nupoBaHHbIe YacTn

O6pasel ycTaHaB/IMBalOT, KaK 418 HOpMasibHOM aKcnayaTauum, n No4CoeANHAIOT NPOBOAHUKN HAUMEHb-
wero. a 3aTemMm HanbobLlIero ce4eHUA U3 ykasaHHbIX B 7.3.1. icnbiTaHne npoBoaAaT no 7.3.1.

Ana Y3UM BTbIYHOMO UCNOMHEHUA (KOTOPbIE MOXHO 3aMEHUTh C MOMOLLbIO MHCTPYMEHTA) UCNbITaTeNbHbI
wyn (no FTOCT 14254) npuknanbiBatoT BO BCEX €10 BO3MOXHbIX MOMIOXEHUsAX, KOr4a BUKa YaCTUYHO UM NOJSTHO-
CTblO BBe/leHa B LUTEMNCE/IbHYIO PO3ETKY.

[nsA onpefeneHns KOHTaKTa C COOTBETCTBYHOLEN YacTblo NPUMEHSIOT 3/1EKTPUYECKUIA UHAMKATOP Hanpsxe-
HVeM He meHee 40 n He 6onee 50 B.

7.4.2 MeTannunyeckune yacTu

MeTannuyeckne 4acTu, KOTopble AOCTYMNHbI, korga Y3WUIM noAkntoyYeHo 1 yCTaHOB/IEHO, KaK /19 HopMalslb-
HOW akcnyaTaunn, Ao/MKHbI 6biTb 3a3eM/1eHbl NOCPEACTBOM COEAMHEHNS C HU3KUM CONPOTUB/IEHNEM, 3a UCKIIIO-
YeHUeM MesiKUX BUHTOB U T. M.. U30/1MPOBaHbl OT YacTel, HaXoA4AWNXCA NOA4 HanpsXXeHNeM U NpeaHasHavYeHHbIX
ANA KpenneHns OCHOBaHWIA 1 KpbILWeK WK 3aKpblBaloLWMX N1ACTUH WTEeNCebHbIX PO3ETOK.

TOK OT UCTOYHUKA NEPEMEHHOr0 TOKa HanpshkeHuem (B OTCYTCTBME Harpy3ku) He cBbille 12 B. paBHbIi
1.5 HOMMWHaNbHOro ToKa Harpysku nnm 25 A (BblbnpatoT Hanbonbluee 3HaYeHWe), MPONYCKalT MexXxay BbIBOAOM
3a3eM/IeHNs U Kax 4o O0CTYNHOW MeTan/inyeckoi YacTbio No ovyepeau.

N3mepsatoT nageHne HanpsXeHNsa Mexay BbIBOAOM 3a3eM/IeHNSA 1N AOCTYMHON MeTan/inyeckoi 4yacTbio 1
BbIYMCNAIOT CONPOTUB/IEHNE MO TOKY U NafeHUI0 HanpsXeHnsA. 3TO CONPOTUB/IEHNE He A0/KHO NpeBbiwaTb 0.05 Om.

MpnmeuyaHune — Heobxoanmo crieguTb 3a TeM. YTOObl NepexofHOe COMpPOTMB/IEHWE MeXAy KOHLOM
M3MepuTesIbHOro NPo6HUKa U MNCMbITyeMOol MeTa/l/IMY4eCKOW YacTblo He B/IMAMO Ha pe3y/ibTaTbl UCMbITaHWIA.

7.5 OnpegeneHne N3MepPEHHOro NpeaesibHOro HanpsXeHns

VcnbiTaHns, BbinonHAemble ns Y3 pasnnyHbIX TUMOB NpU onpeAeneHnn nx npeaesibHbiX HanpsHXKeHnn,
NnpoBOAAT B COOTBETCTBMU C Tabauuen 10 1 pUucyHKOMm 3.

Ta6nuuya 10— WcnbiTaHus, BbINOSHAEMbIE A5 ONPefeieHns NpeaesibHOT0 HanpshkeHus

MyHKT ucnbITaHua Knacc 1 Knacc I Knacc I
7.5.2 X X
7.5.3 X X*
7.5.4 X

' MpoBOAAT ToNbKO Ans Y3UM Tuna, KOMMYTUPYIOLLEro HanpsxeHve, no 7.5.1.

MpumMeyaHne — 3HaK «X» 03HaYaeT, YTO UCMbITaHUA MNPOBOAAT.

ANA vcnbiTaHUA NPUMEHSAIOT cneaytolme cneynasnbHble yC0BUA.

a) Bce ogHoBBOAHbIe Y3WUT ncnbiTbiBatloT 06€cTO4eHHbIMU. KO BCeMm ABYXBBOAHbIM Y3 W nogatoT Hanps-
XeHne OT UICTOYHNKA C HOMUHA/IbHBIM TOKOM He MeHee 5 A Npu MakCMMasibHO A4INTeNIbHOM paboyem HanpsXXeHun
Uc, ecnun n3rotoBuTesb He yKa3asl Ha OTCYTCTBME pa3/sinyms B BeNIMYNHE N3MEPEHHOTO NPeAe/IbHOro HanpsXeHus,
Korfa ycTpoliCTBO Haxo4UTCA MU He HAXOAUTCS NoA HanpshKeHNeM.

b)/Ans ogHoBBOAHOrO Y3UM. nMetoLlwero BbiBoAbl, UCNbITaHWe NPOBOAAT 6€3 BHELWHNX pasbeAnHuTenen n
npegesibHOE HaNpsXeHne N3MepalT Ha BbiBogax. [nsa ogHoBBOoAHOro Y3UM. nmerolero coenHuTe/IbHbIE NPo-
BOAHWUKMW, NpefesibHOe Hanps)XeHne N3MepsI0T C BHEWHNM NPOBOAHUKOM ANMHOK 150 mM. Jns ABYXBBOAHOIO
Y3WM nopHoseoaHoro Y3UM c oTaenbHbIMY BbIBOAAMU HArpy3Ku npefesibHOe HanpsXeHne N3MepsioTy BbIBO/-
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PucyHok 3 — Cxema vcnbITaHuii Ha onpegenieHne YpoBHSA HanpshkeHus 3awmutbl Up (YH3)
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HbIX BbIBOAOB U/ BbIBOAOB Harpy3kn ¥Y3UTM. B ucnbiTaHne BKIOYaOT BCe BCOMOraresibHble yCTPOCTBa, Hanpu-
Mep pasbeguHUTENN, TaMNOYKN, UHANKATOPLI, MPefoXPaHnuTeNnn u Apyrne 4acTu, ykasaHHble N3roToBuUTeNeM, nx
noACcoeAVHSAIOT NocsiegoBaTeibHO ¢ Y3UT v napannenibHO C HarpysKoii.

c) M3mepeHHOe npegenbHOe HanpsXXeHne — 3TO Hanbosnbllee 3HaYeHne HanpsaXeHusa npu ncnblTaHUAX,

BbINO/THAEMbIX No Tabsnue 10 1 pucyHKy 3 COOTBETCTBEHHO K/laccaM ucnbitTaHnii Y3UM.

7.5.1 Mpoueaypa ncnbiTaHUA NO onpefeneHnto Hannuusa B Y3UT KOMMYTUPYIOLWETO 3/1IeMeHTa

[laHHOe ncnblTaHve cnegyeT NPOBOAUTL TOJSIBKO B TOM Crlyyae, Korga HenssecTHa BHYTPEHHASA KOHCTPYKLMSA
Y3WMN. 3To ncnbiTaHne NPOBOAAT TO/IbKO HA HOBOM O06pasue.

AnsA ncnbiTaHWii knaccos | 1 Il NPUMEHSIIOT CTaHAAPTHbIV nMNynbc Toka 8/20 BennynHon 1tk nnun /posk no
YCMOTpeHUIo n3rotosuTens. Mpu ncnbiTaHuax knacca lll ncnonb3yoT reHepaTop KOMOUHNPOBAHHOW BO/HbI C Ha-
npsHkeHnem pasoMKHyTOl Luenu, paBHbiM UOC, yka3aHHOMY M3roToBUTENEM.

KY3WM npuknagbiBatoT 0gu1H uMmnynsc (4N 4ByxBBogHOro Y3UTM umnynbc cnegyeT NnpukiaabiBaTb K BBOA-
HbIM 1 BbIBOAHbLIM BbiBOAam). Ocuniiorpammy HanpsikeHuss CHUMaloT ¢ BbiBoAoB Y3UM (4ns ABYXBBOAHOIO
Y3WNM namepeHne HanpsHkeHUss NPoBOAAT Ha BBOAHOM BbiBoge ¥Y3WMM). Ecnv doopma BOJIHbI HANPSXXeHUA BHe3an-
HO NpepBeTCS, cUMTaloT, UTO Y3UT coAepXUT KOMMYTUPYHOLWNI 3N1EMEHT.

7.5.2 Mpoueaypa UcnNbiTaHNA NO N3MEPEHNIO OCTATOYHOTO HaNPsAXeHUsA ¢ UMNynbcamn Toka 8/20

a) iImnynbcbl TOKa A/INTeNIbHOCTLIO 8/20 NpukiagbiBaloT B Takol Noc/ieoBaTe/ibHOCTU NMUKOBbIX 3HAYEHWIA:
0.1 /n;0.2 4:0.5

Ecnun Y3WI coaepXunT TONILKO OrpaHnymnBaloLime aJieMeHThbl, Torga UcnblTaHne npoBoAAT TOJIbKO C /,,.

MpumeyaHune — MNpu ncnbitaHnm Y3WI. cogepxatiero oaMH KOMMYTaLMOHHbIA 3/1eMeHT, CKOPOCTb MOBbILLIE-
HUS BbIXOAHOIO HarnpshkKeHUs reHepaTopa [AOJ/DKHa OrpaHn4mMBaTbCs BesvumHon 10 kB/MKc.

b)Ana Y3NMN npoBOAAT MO O4HOMY LMK/Y NPU NOSTOXUTENBbHOK N OTPULATENbHOW NONAPHOCTU.

c) B KoHUe npuknagbiBaloT OANH UMNyAbC 111 nnun B 3aBUCMMOCTM OT TOrO, YTO NPUKNaAbIBanoch K
Y3WUM nepep npunoxeHuem /,,. Npy NONAPHOCTM, KOTopas nokasana 60siee BbICOKOE OCTaTOYHOe HanpsXeHne B
npeablayLwmx ncnblTaHUAX.

d) MHTepBan mexay oTAesibHbIMU UMNYIbCaMy JO0/1XKEH ObITb OCTATOUYHbLIM, YTO6bI 0O6pasel, ycrnesa ocTbiTb
[0 TemnepaTypbl OKpyXatoliero sosgyxa.

e) AnAa kax[oro uMmnynbca Ao/HkHa 6bITb CHATa ocumuanorpamma Toka u HanpshkKeHus.

MrkoBble (a6COMIOTHbIE) 3HAYEHUSA [O/IKHbI 6bITb HAHECEHbI Ha rpadnkK paspsagHOro Toka OTHOCUTE/TIbHO
0CTaTOYHOrOo HanpshkeHus. Mo Toukam 3Ha4YeHn’ cnefyeT Ha4epTUTL COOTBETCTBYIOLLYIO KPUBYHO. Ha KpUBOW J,01K-
HO 6bITb LOCTATOYHO TOYEK, YTOGbI Y6eANTLCSA B OTCYTCTBMY 3HAUNTENbHbBIX OTK/TIOHEHUI fo /TKunn 1 ~ .

f) OcTtatouHoe HanpsXkeHne, NpUMeEHsieEMOe A1 U3MEPEHUS Npee/lbHOro HanpsXXeHus, No onpegeneHnto
ABNAETCA HanboNbLIMM Ha KPMBOW, COOTBETCTBYOLW el A4Ns:

- knacca l— po /pokunu /n(6epetcsa 60nbluee 3Ha4YeHUE);

- knacca Ill— pgo /n.

7.5.3 Npoueaypa ucnblTaHWA MO M3MepPeHN0 PPOHTAIbHOTO Pa3pAaAAHOTro HanpsXeHns

MpuMeHAIT cTaHAapTHOe UMNY/IbCHOe HanpshxeHue 1,2/50. FleHepaTop HaNpPsXeHUs J0/KeH ObiTb ycTa-
HOBJIEH Ha BbIXOAHOe HanpsXXeHne oTKPbITOM Lenun 6 kB.

a) KY3UM npuknagbiBatloT 10 MMOYNbCOB KaXA0W aMnANTyAbl: NATb NOMOXNTETbHOW U NATE OTpULLATENIbHOM
MosISAPHOCTH.

b) VIHTepBan Mmexay oTAeIbHbIMU UMNYJ/IbCaMU JOJDKeH ObITb JOCTATOYHbIM A1 OX/1axXAeHunsa obpasua o
TemnepaTypbl OKpyXatolero Bosayxa.

c) Ecnu pa3pag He o6pasyeTcsa npu npuknagbiBaHuyn 10 uMnyibCoB Ha PPOHTE BOJIHbI, TOFA4a UCMbITAHUA NO
nepeyncneHnamM a) n b) NOBTOPSAIOT C BbIXOAHbIM HanpshXXeHneM OTKPbITOV Lenu reHepatopa 10 kB.

d) HanpseHune Ha BbiBoAax Y 3UI f0MKHO perncTtpupoBaTbCcs ocuuasiorpadom.

e) IamepeHHOe NpefenibHOe HanpsXXeHne— 3TO MakCMMasbHOe 3HauYeHne paspsafHbiX HaNPsHXXeHnn, name-
PEeHHbIX BTeYeHMe BCEero Lukna ucnbiTaHuii.

7.5.4 Mpoueaypa UcnbiTaHUA MO U3MEPEHUIO NPeAeIbHOro HanPsXeHNa KOMOVUHNPOBAHHOWN BOMHOM

Mpun NnpoBeAeHNN 3TOro UCNbITAHUSA NCMO/b3YIOT KOMOUHNPOBAHHYO BOJHY.

a) Kom61HMpoBaHHYO BOJTHY NpuknagbiBaoT KY3UT. nuTaemomy ceTeBbIM HanpshxeHnem Uc.

b) KY3WM. npegHa3Ha4YeHHbIM UCK/TIOUYNTENBHO 4151 CUI0BbIX CUCTEM NMEPEMEHHOrO TOKa, MOSIOXUTE IbHbIE
MMNyNbCbl NpuknagbiBatoT B ToUke (90 £ 10)° noTpuuaTesibHble MMNY/bCbl B TOUke (270 + 10)° Ha cnHycongasnb-
HOW BOJTHE HanpskeHUs.

c) KY3WM. npegHa3sHa4yeHHbIM A8 CUCTEM MOCTOAHHOrO TOKa, NPUKAaAbliBaloT Kak MONoXNUTe IbHble, Tak 1
oTpuuartenibHble UMMY/IbCHble pa3psaabl. Y3UIM nuTtatoT NOCTOAHHbIM TOKOM npu UC.
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d) VIHTepBan mexay oTAeNbHbIMU UMNYAbCaMu A0/DKEH 6bITb 4OCTATOYHbIM A48 OXNaxaeHns obpasua go
TeMnepaTtypbl OKpyXXatoLwero Bo3gyxa.

e) HanpshkeHue reHepatopa KOMOMHNPOBAHHOI BOJIHbI yCTaHaB/MBAKOT TakuM 06pa3oM, YTobbl ob6ecneyunTb
HanpshXeHne pa3oMkHyTOM uenn 0.1:0.2; 0.5:1.0 Voc. Kak ykazaHo nsrotosutenem Y3UrM.

Ecnn Y3WUM cofepXunT TO/IbKO OrpaHmMyvBatoLLme afieMeHTbl, Toraa ucnbitaHve npoBoasT Tonbko ¢ \,0U C

f) C yctaBkamu reHepartopa no nepeymncneHuto e) K Y3UM npuknagbiBaloT yeTbipe pa3psaga A5 Kaxaomn
aMnNAnTyAbl: ABa NONOXUTENbHbIX N ABa OTpULLATENbHbIX.

A) ANa Kax[oro nMnynbca Ao/MKHbl ObITb CHATbI OCLU/II0rPaMMbl TOKa, NOA4aHHOTo K Y 3T reHepaTopomMm, u
HanpsXeHns Ha Bbixoae Y3WUTI.

h) N3amepeHHOe NpefenbHOE HanpsXeHne — 370 MakCMasibHast BE/INYMHA NMMKOBOTO HaNpPsXXeHus, 3aperun-
CTpUpOBaHHasA Ha NPOTAXEHUN BCEro UCMNbITaTe/IbHOIO LUK/a.

7.5.5 AnbTepHaTuBHOE uUCNblTaHNEe KOMOWHUPOBAHHOW BONHOW (7.5.4) 6e3 pas3BsA3biBakLWero
hnnbTpa

AByxBBOoAHble Y3 ¢ peakTMBHbIMUN COCTaBNAOLWMMN B3aMMOLECTBYIOT C peakTUBHbIMM COCTaBNAOLW -
MV pa3Ba3biBaloLwWwero puibTpa. Tem cambiM CO3[4al0TCA MCKYCCTBEHHO 3aHUXEHHbIE 3HA4YeHNA N3MEePEHHOro npe-
0,eNbHOTo HanpshkKeHus. B Takmx crnyyvasix NpUMEHSIIOT albTEPHATUBHbIA MeTO/ UCMbITaHUs, NpeACcTaBNeHHbIA Ha
pucyHke 4.

MopeTop, coagTellbliives0BppPACTOP,
Avvwm TopaapuHpo ipjffny

Ana nByxBBOAHbIX Y3UT ¢ peakTUBHbIMU KOMMOHEHTAMM NMPUMEHSIIOT CIeAYIOLLYI0 Npouenypy UcnbiTaHui
BAONONHeHWe K7.5.4.

a) VicnbiTaTeNbHbIN reHepaTop A0/HKEH UMETb CXEMY COTIaCHO PUCYHKY 4.
b)Ana Y3UM. npegHa3HavYeHHbIX 4719 NePEMEHHOr0 Toka, HanpshXeHne NOCTOAHHOro Toka cocTtasniseT Uch2,
ona Y3WUM. npegHasHavyeHHbIX 419 MOCTOAHHOIO ToKa, HanpsixeHue UccneayeT nogaBaTtb KY3WIM vepes gnoga.

Mmnynbcbkl cnegyeT NnpuknagbiBaTb Yepes AN0f4, ra3opas3psafHyo TPY6Ky nim BapucTop COrlacHO PUCYHKY 4.

c) MpuknagbliBaHne nMNysibca A40/HKHO NPOUCXOANTbL He paHee YyeM Yyepe3 100 mc nocsie 3aMmblkaHUA nepe-
kntovatens S1 (cMm. pucyHok 4). Mogayy HanpsXXeHUs NOCTOSIHHOTO TOKa ciefyeT NpekpaTtuTb B TeyeHue 10 mc
nocrse npuknagbiBaHusa nmnynbca.

d) VicnblTaHNe NPOTMBOMOIOXHOW NMONSPHOCTLIO MOXHO NPOBECTU, U3MEHMB Ha MPOTUBOMNOJIOXKHOE NoAcoe-
AvHeHune Y3UT K reHepartopy.

e) iHTepBan mexay oTAe/IbHbIMU UMMY/AbCaMu A0/KEH ObITh 4OCTATOUYHBLIM ANA OXNaxaeHns obpasuya jo
TemnepaTypbl OKpy>XalLlero sBo3ayxa.

f) HanpsixeHune reHepaTopa KOMGMHMPOBAaHHOI BOJ/IHbI yCTaHaBIMBalOT TakuM 06pa3om, 4Tobbl obecnevnTb
HanpshXeHne pa3oMkHyTow Lenn 0.1:0,2; 0.5; 1.0 UoC. kak yka3aHO U3roToBuTesieM.

g) C ycTtaBkamu reHepatopa no nepeuucnexHuto f) k Y3UM npuknagbiBaloT YeTbipe paspsja ANs Kaxaomn
amMnAnTyAbl: ABa MNONOXUTESIbHbLIX N ABa OTPULATENbHbIX.

h) Ansa kaxaoro umnynbca Ao/IKHbI 6bITb CHATBLI OCLMNOrPaMMbl TOKa, NogaHHOro K Y3WIM reHepatopom, 1
HanpsaXxeHuns Ha Bbixoae Y3UI.

i) \amepeHHOe npejenibHOE HanpsXXeHne — 3TO MakCUMasibHasa BeNIMYMHA HanpsXeHUs, 3aperncTpupoBaH-
Hasa Ha Bbixoge Y3WI B TeueHMe BCOro UCMNbITATEIbHOTO LMKNa.
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7.6 WcnbliTaHne B paboyem pexume

3TN UCMbITaHNA NPUMEHSAIOT ToNIbKo ANa Y 3UIM. npeaHa3HavYeHHbIX A4/1 NepeMeHHOoro Toka (Bonpoc 06 Y3Un
A5 NOCTOSAHHOTO TOKa — B CTaAun pacCMOTpPeHUs).

Ha pucyHke 5 npegctaBneHa cxema UCnbiTaHUA B paboyem pexunme.

PucyHok 5 — Cxema ucnbiTaHuss B paboyem pexume

7.6.1 O6wwne NONOXeEHUNA

Mpun ncnbiTaHn paboyvmne ycrioBuUs UMUTUPYIOT NpunoxeHmem KY3UT npegyCcMOTPEHHOro Yncna cneymanb-
HbIX UMMY/IbCOB C OA4HOBPEMEHHOW Nogayeli MakCMManbHOro ANnUTe/IbHOro paboyero HanpsxeHna Uc oT nctou-
H/Ka MepeMeHHOro Toka cornacHo 7.6.3.

McnbiTaHne cnegyeT NpoBOAUTL Ha TPeX HOBbIX 06pasuax.

BHauane cnefyetonpegenntb n3MepeHHoe npejesibHOe HanpshXeHne ncnbsitTaHnem no 7.5.

Bo n36exaHne Ype3MepHO Harpysku Ha o6pasLibl CNbiTaHne No 7.5.2 BbIMNO/IHAT TO/bKO npu /J1 a ncnbl-
TaHne no 7.5.4 n7.5.5 — tonbko npu Uoc.
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7.6.2 NMpepBapuTesnibHble UCNbITAHWUA MO ONpeAesiIeHNI0 Be/IMYNHbI CONPOBOXAaloWwero Toka

MpepBapuTenbHble UCMbITAHUSA NPU3BaHbI ONpeaennTb, 4eCTBUTENbHO /N MMKOBOE 3HaYeHNe CONPoBOXaa-
oL ero Toka Bbile nnv Huxe 500 A. ECnuv BHYTPEHHAA KOHCTPYKUuuna Y3UT 1 nnkoBoe 3HaYeHne N3BeCTHbI, Torga
npegBapuTenibHOe UCMNbITaHWe He TpebyeTcs.

a) MicnbiTaHne cnegyeT NpoBOANTL Ha OTAe/IbHOM o6pasLe.

b) Oxunaaemblii TOK KOPOTKOTO 3amMblKaHNA fo/keH 6bITb 102:1.5 KA npu cos Pp= {0.90—0,95).

c) O6pasel NOACOEANHSAIOT K UCTOYHUKY HaNpPsHXXeHNs NPOMbILI/IEHHOR YaCcTOTbl CUHYCOMAanlbHOTO nepe-
MEHHOrO ToKa. HanpsixeHne NPOMBbILWJ/IEHHO YacTOThl, U3MEepPeHHOe Ha BbIBOAAX, AO/IKHO 6bITb MakCMManibHO
NpMGNXEHO K HanbonbleMy ANUTeNbHOMY pabovemy HanpskeHuto UC (4onyck MnHyc 5 %). YacToTa UCTOYHUKA
Hanps)XeHa NepemMeHHOro Toka A0/XHa COOTBeTCTBOBaTb HOMUHaNbHOW YacToTe Y3UM.

d) ConpoBoxaatLwmnii TOKA0KEH ObITb UHULUMPOBAH UMNYbCOM 8/20 U KOMOGVMHNPOBAHHO BOJTHOM.

e) NukoBOe 3HauYeHne JO/IKHO COOTBETCTBOBAaTb nnu nnun Cloc.

f) MMnynbc Toka AoNXeH 6bITb MHULMMPOBAaH 3a 60 3NeKTpUYeCcKUx rpagycos A0 NUKa HanpPsXKeHUs nNpo-
MbILJ/TIEHHOW YacToTkl. EFro NnoAspHOCTL A0/HKHa coBnajaTb C NOASAPHOCTbLIO NOJTYBOJIHbI HAMPS)XXEHUA NPOMbI LU~
JIEHHOW YacTOTbl, 2 KOTOPOIi OH UHULUNPOBAH.

A) Ecnun BaTol TOUKe CUHXPOHM3aL MK HeT CONPOBOXAatloLWero Toka, Torga umnynsc 8/20 nogatT no3xe, 40
NosIB/IEHVA TEHEPMPOBAHHOIO COMPOBOXAaloLWero Toka, Yepes Kaxable 10 3/1eKTpnuyecknx rpagycos.

7.6.3 XapakTEPUCTUKN UCTOUYHUKA TOKA MPOMBbILW/IEHHOW YacTOTbl A1 NpeABapuUTesIbHOr0 UCNbI-
TaHusA

7.6.3.1 Y3 c conpoBOXAatoLwmm TOKOM HMxe 500 A

NcnbiTyemblii o6paseL, A0/MKeH GblTb MOAKIIOUYEH K UCTOYHUKY HAMNPSHXKEHUA NPOMbILLIEHHOR YacToTbl. Mon-
HOEe CONpOTMB/IEHNE NCTOUYHUKA SHEPTUUN JO/KHO ObITb TAaKUM, YTOGbI MPU MPOXOXAEHUN CONPOBOXAAIOLEro Toka
NUKOBOE 3Ha4YeHNe HanpsHKeHNs MPOMBbILWIEHHOW YacToTbl UC. u3amepeHHOoe Ha BbiBOAax Y3W M. He MOHMXanocb
6onee yem Ha 10 % ero NMKOBOrO 3HAYEHUS.

7.6.3.2 Y3WIM c conpoBoXaawwmm TOKOM cBbllwe 500 A

NcnbiTyemblii o6pasel, A0/KeH 6biTh BKIIOYEH B LeNb C Hanps)XXeHneM NpoMbILWAeHHOR YyacToTbl UC n
0XunAaeMblM TOKOM KOPOTKOrO 3aMblKaHWsi NpY OTKOYatoLWw e HOMUHaNIBbHOM CMOCOGHOCTM CONPOBOXAaoLWEero
Toka /,,, 3aJaHHOW N3rotToBuTENEM, cornacHo Tabnuue 11 nnm 500 A (Bbi6npatoT 60/1bliee 3HayYeHune).

Ta6nuua 11 — OxuaaeMblii TOK KOPOTKOTO 3aMbIKaHUS1 U KOI(ULNEHT MOLLHOCTHU

rKA) cos5 9

IpE 15 0.90 — 0.95
15</p£ 3.0 0.85 — 0.90
30</p£ 45 0.75 — 0.80
45< 10£ 6.0 0.65 — 0.70
6.0 < /p £ 10.0 0.45 — 0,50
10.0 < /p£ 20,0 0.25 — 0.30
20.0 < /p£50.0 0.20 — 0.25
50.0< /p 0.15 — 0,20

MpumeyaHune — BoccTaHaBnmBatoleecs HanpshkeHne no FOCT P 50030.1

Ana Y3WUM. BKIKOYEHHOTO B LeNb MeXAY HETpasibio M 3alLMTHbIM 3a3eM/IEHUEM, OXUAAEMbI i TOK KOPOTKOrO
3aMblKaHUsA f0/DKeH 6bITb He MeHee 100 A.

7.6.4 TlpepBapuTefibHble UCNbITaHua knaccos | u ll

Mpw ncnbiTaHnn NpUKNaabIBalOT TPU rPYNMbl UMMY/ILCOB TOKa (MO NATE MMMY/IbCOB B KaXA0M rpynne), Bcero
15 nmnynbcoB Toka 8/20 NON0XUTeNbHOM NOASAPHOCTU. VcnblTyeMble 06pasybl NOACOEANHSAOT K CUIOBOMY UC-
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TOYHMWKY cornacHo 7.6.3. Kaxablii UMNynbC A0/1KEH GblTb CUHXPOHU3NPOBAH C NPOMbILLIEHHO YacToTol. Hauu-
Has oT Oe. yron cMHXpoHuM3auum noBbiwatT Yepes (30 + 5)B(CM. pucCyHOK 6).

MpagmMprranbHbIM MObASHUS LUT paboyeropeLLms

01: 025 Of 07* 10 A

MacT maHpar ww pbT ToHa HM90 MUH

rrqooerrcs 67,
aOtwWH 20T *
y
zal
HyNynbobI rdhXNBAMMIOT O pasumiLFM m 1 m .
Kakapii *Wwidbenpuirin&n&&l¥dsa 30"
MOXHY Yal a AaTpasiuH, KTHUKAN oT O'. 30-«

PucyHok 6 — padmk npeaBapuTesisHONO UCMbITAHUA U UCTIbITaHUA B LMK/e paGoyero pexumMa

Mpwu ncnbitadnn Y3WI no knaccy | npuknagbiBaloT UMMyJ/ibCbl TOKa CO 3HayYeHnem /poa(l wnu /,, (BbibupatoT
6onblee 3HavyeHne). Mpu ncnbitaHum Y3WM no knaccy |l npyknagbiBaloT UMMNY/bCbl TOKa CO 3HaYeHMeM /,,.

WHTepBan mexay oTaeNbHbIMU UMNy/sibcamn cocTaBniseT 50—60 ¢, nHTepBan mMexay rpynnaMmm uMnynb-
coB— 25—30 MUH.

B nHTepBane mexay rpynnaMmu nMnysaibCoB nogavya NUTaHUsA K ucnbiTyeMomy o6pasuy He TpebyeTcs.

Tok cneayeT 3anncbiBaTb NPV KaxXgoM nmnysibce. MNpu NcnbiTaHUM He A0/1KHO 6bITb MPOGOEB NN Nepekpbl-
Tnii B o6pasuax.

7.6.5 VicnbiTaHnAa B pabouem pexume knaccos | n ll

KY3UN nogatoT nutaHne UD OT MCTOUHUKA HANPSXEHUSA C HOMWHAIbHOW Harpy304Holi CNOCOGHOCTbLIO NO
TOKY He MeHee 5A. [laHHOe MUCMnbITaHWe NPOBOAAT C UMNY/bCaMU TOKa, NogaBaeMblMU CTYyNeHAMW [0 /psak
Ana Y3WUM. ncnbiTbiBaeMoro no knaccy | (cornacHo 3.9), nnu go /tax gna Y3WIM. ncnbiTbiBaeMoro no knaccy i
(cornacHo 3.10); NnMKOBOe 3Ha4YeHue AO0BOASAT NocTeneHHo Yepe3 Y3UNM pgo /ceaynnun /Tax cornacHo 3.10.

Mocne Kaxporo uMnysbca NpuknagbiBatoT B TedeHne 30 MUH HanpskKeHne NPOMbILLINIEHHOW YacToTbl AN
npoBepKM TennoBol cTabunbHocTu: Y3UM cunTaloT TepMocTabuibHbIM, EC/TN MUK aKTUBHO cocTaBsoLwen /cuim
paccevBaHue 3HepPrum NOCTENEHHO CHUXaeTcA BTeveHne nocnegHnx 15 MnH npuknagbiBaHns HanpskeHusa Clc.

MIMNynbCbl TOKa NOMIOXUTENIbHOIO 3apsifja COOTBETCTBYHIOLErO NMUKOBOIO MOJIOXNTE/IbHOIO 3HA4YEHUSA 401K~
Hbl UHULMNPOBAaTbCA UCTOYHUKOM HanpshKeHUs NPOMBbILLIIEHHON YacToTbl A1 MOAa4YM K UCNbITyeMoMy 06pasuy B
cnepytowem nopsigke:

a) oAuH mMmnynbc Toka npu 0,10 (/poeK nnu /Tax); nsmepeHne TeN/I0OBOW CTabUNbHOCTU; OXTaxaeHune A0
TemnepaTypbl OKpyXatoL,ero Bo3agyxa;

b) ogMH MmnNynbc Toka npu 0.25 (/poak nnn /Ta,,); N3MepeHne TeN/I0BOW CTabuUNbHOCTN; OXlaXaeHune A0
TemnepaTypbl OKpYXatoLwero so3ayxa;

C) OAVH umMnynbc Toka npu 0,50 nnn /Tax); namepeHune Ten10BOW cTabUNbHOCTU; OXNaxaeHne 40
TemnepaTypbl OKpyXatolero Bo3ayxa:

d) oanH nmnynbc Toka nNpu 0,75 (/(Xak nnn /Tax); nsmepeHue Tena0BOW CTabUNBLHOCTU: OX/1axXeHne 1o
TemnepaTypbl OKpyXatoLw,ero Bosgyxa:

e) oAuH nmMmnynbc Toka npu 1,00 (/m -, nnun /Tax); usmepeHne Tens1I0BOM CTabUIbHOCTU: OXNaxgeHue 0o
TemnepaTtypbl OKpPYXatoLwero Bo3gyxa.

7.6.6 Kputepun cootBeTCcTBUA

Y3WM BbLiepXasio UCMbITaHWSA, EC/IN NMOC/IE KaXXA0r0o MMNyibca Lunkna paboyero pexvma 4oCTUrHyTa Tenso-
Bas cTabunbHOCTb 1 NGO conpoBoOXAaloLWNii TOK AB/IsSieTCA camo3aTyxalwmnm. dPukcmpyemble B npolecce
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NCNbITaHUA 3HAYEHWNSA HaNPSXKEHUS 1 TOoKa, a TakXe BU3yasibHblli OCMOTP He A0/DKHbI BbIABNATL NPo60eB 1 nepe-
KpbITUI Bo6pasuax. Bo Bpemsa ncnbiTaHnii He fO/HKHO NPONCXOANTE MeXaHNYEeCKUX NOBPEXAEHWUA.

KY3WM cnepyeT NnpunoxuTb el e oguH uMmnynsc npu /0 unn UM nnopate nutaHue npu UCOT ncTtouHnKa
HanpsHXeHUs ¢ HOMUHaNIbHON Harpy304HOW CNOCOBHOCTLIO MO TOKY He MeHee 5 A B TedeHue 30 MuH. Mo ucteve-
HUM 3TOr0 BPEMEHM A0/DKHA ObITb AOCTUTHYTA TEN/I0BAsA CTabUTBHOCTb.

Tennosasi cTabU/IbHOCTb JOCTUTHYTa, eCIN TG0 NMKOBOE 3HaYeHNe akTUBHOW cocTaBNsoLLeli Toka, NnpoTe-
Karowero yepes ncnbiTyemblii o6pasel, He npeBblwaeT 1 MA. NM60 co6¢cTBEHHasA NoTpebsiseMass MOWHOCTb He
npesbliwaeT 20 % MO CpaBHEHUIO C UBMEPEeHHO B 7.7.5.

Mocne 3aBepLUEHUsA NOJIHOIO UCMbITaTE/IbHOrO LKA 1 Noc/ie Toro, Kak o6pasel, oxnagnTca Ao Temnepary-
pbl. 6IM3KON K TemnepaType oKpyXatlolei cpefbl, U3MepeHne NpeAesibHOro HanpskeHns, KoTopoe 6b1s10 NpoBe-
[EeHO B Hayane ucnbiTaTe/IbHOrO UWKNa, criegqyet NoBTopuTb. Y3UT cunTaloT BblgepKaBlWM UCTNbITaHNSA, ecnun
N3MepeHHble 3HaYeHUA A0 1 NOCe UCMNbITaHUIi HUXe nan paBHbl Up.

3aTeM MCnbITyeMblil o6pa3el, NoACOeANHAIOT KMCTOUYHUKY HaNPs)XXeHUs C MakCMasibHbIM A/INTENbHbLIM pa-
604nm HanpsixkeHnem UC M HOMUHANbHOM YacTOTOM.

McnblTaTenbHbIl TpaHcoOpMaTop A0/KeH o6ecneynBaTb TOK KOPOTKOTO 3aMblkaHUsl He MeHee 200 MA. ecn
MHOE He yKa3aHOo n3rotosuntenemM. IamepsioT TOK. NPOXOAALLMIA Yepe3 UCNbITyeMbli o6pasel,. NMKoBOe 3HaYeHne
ero aKTMBHOII cocTaBnsioWel He ,0/1XHO 6bITb 6Goslee 1 MA.

7.6.7 NcnbiTaHna knacca lll B pabouem pexunme

Ana ucnbiTaHNA NPUMEHAIOT UCTOYHMK HaNPsSXKeHUS MPOMbILLI/IEHHO YaCTOThl COracHo 7.6.3.

KY3WM yepes pasgenutenbHblii kKoHAaeHcaTop (CM. 7.1.4) noAcoeAUNHAIOT reHepaTop KOMGUHUPOBAHHOW
BOJIHbI. [lONyCK Ha NapamMeTpbl BOJIHbI, Kak yka3aHo B Tabnuvue 4. npuBegeH A8 TOYKN nogcoeanHeHnsa Y3UM.
3HaueHune Uacyka3biBaeT N3rotoBute b.

Y3WM npoxoauTt npeasaputenibHOe UCMNbITaHWe Mo npoueaype NUCrbITaHUsA CornacHo 7.6.4. B JaHHOM nCnbI-
TaHUM HOMWHaNbHbIV pa3psAHbIl TOK 3aMeHA0T 3HadeHnamu UaD

MMMy nbCHbIV TOK cnegyeT MHULMUPOBATh NPU MMKOBOM 3HaYEHUW COOTBETCTBYIOLLEro noaynepmoaa n oamn-
HaKoOBOW MONAPHOCTM C HaNPsH XeHNEeM NPOMBbILLISIEHHON YacTOThl.

McnbiTaHre B paboyem pexume BbIMOTHAOT COr/lacHO 7.6.5, ncnosb3ys reHepatop KOMGMHNPOBaHHOW BOS-
Hbl CO cneaywWwmMmm yctaBkamm UA:

a) No og4HOMY MONOXUTENbHOMY MOTpULaTenbHoMy umnynbcy npn 0,10 UM, npoBepka TennoBoW cTabunb-
HOCTU: OX/TaXAeHne A0 TeMnepaTypbl OKpyXatloLwero Bo3ayxa;

b) N0 O4HOMY MONOXUTENBHOMY MOTpULAaTENBHOMY UMNYNbLCY Npu 0.25 LL*, npoBepka TennoBoi cTabunnb-
HOCTU: OXJTaXXAeHne [,0 TeMrnepaTypbl OKpYXatoLwero Bo3ayxa.

C) N0 OAHOMY NOJIOXUTENIBHOMY M OTpUUaTeNnbHOMY nmnynbcy npu 0,50 1/oc; npoBepka Ten10BOW cTabunib-
HOCTU; OX/1aXAeHne [0 TeMrnepaTypbl OKpYXatoLero Bo3ayxa;

d) No ogHOMY MONOXUTENBHOMY M OTpULaTeNIbHOMY UMNYNbCY Npu 0.75 npoBepka Tena0Bol cTabusnb-
HOCTU; OXN1aXdeHne 40 TeMnepaTypbl OKpyXatlLwero Bo3ayxa;

e) No 04HOMY MONOXUTENbHOMY M oTpuLaTeNbHOMY UMNynbLCY Npu 1.001”, npoBepka Tena10BOW cTabunnb-
HOCTU: OXNaXxAeHue A0 TeMnepaTypbl OKpyxatLwero sosgyxa. Y3WI cuntaloT BblgepXaBLwMM UCMbITaHNSA, eCnn
OHO COOTBETCTBYET KPUTEPUAM OLLEeHKN 7.6.6.

7.7 PasbeguHutenun Y3UM n 6esonacHan pabotocnocobHocTb Y3WIM npu neperpyske

JaHHble ncnbiTaHnsa NpoBoaaT A4Na Y3WIM, ncnonb3yemMblX B CUCTEMAX MUTAHUSA TOSTbKO MEePEMEHHOTr0 ToKa.
McnbiTanna ana Y3UT B cuctemax nMTaHMUA NOCTOAHHOIO TOKa — B CTafiMnM PpacCMOTPEHUS.

O61LWme NonoxeHUs

VcnbeiTaHuA cnegyeT NpoBOAUTL Ha Kaxaom Y3UTM. NcnbiTaHna BbINONHAKT 4N 3alWmnThl KaxX40ro snaa,
KaXAblii pa3 Ha HOBbIX 06pasLax.

7.7.1 icnblTaHusa pasbegnHuTenen Y3UM Ha yCTONYMBOCTb K paboyemMy pexummy

PaszbeguHutenn Y3 npoBepsloT B X04e UCMNbITaHU B pa6oyem pexume (CM. 7.6), Npyu 3TOM, Kak ykasaHo
M3roTOBUTENEM, OHU HE [O/IKHbI NOABeEPraTbCs onepaynmn «BKIOUYEHNE — OTK/THOYEHUE» N A0KHbI ObITb B pa6o-
YyeM COCTOSIHUM Nnocsie NCMbITaHUiA.

CorslacHO HacToslWeMYy MYHKTY «6bITb B paboyeM COCTOSHUM» O3HavaeT, YTO padbefunHUTENb He nmeeT
BUANMbIX NOBPeXAEeHUn nocTaeTcs paboToCNOCO6HbIM. Pa60TOCNOCO6HOCTL NPOBEPSAIOT /IGO0 BPYUHYIO (eCiun
BO3MOXHO), 60 npocTeiillei aNekTpuieckoi onepauneii, CoOrnacoBaHHON Mexay N3rotoButesnieM 1 ncnbitaresib-
HbIM LleHTPOM.

7.7.2 cnbiTaHne TennoBoOW ctabunbHocTn Y3UM

7.7.2.1 VcnblTaHMe Ha TEPMOCTOMKOCTb

Y3 BblgepxnBatloT B HarpeBaTesibHOl kamepe 24 4 npu Temnepatype (80 +5) eC. HM 0ANH BHYTPeHHUIA
pasbefunHUTENb He A0/IXXeH B3TO BpeMs cpaboTaTh.
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7.7.2.2 VcnblTaHue Ha TenoByo CTabUIbHOCTb

[laHHOe ncnbiTaHne He NPoBOAAT ANna Y3UM. coaepxalmnx To/1IbKO KOMMYTauMOHHbIE 3/1IEMEHTHI.

MpoueAypbl UCNbITaHUA

McnbiTaHne cnegyeT NpoBOANTL Ha 3aliMTe KaX4oro Buaa; TeM He MeHee, Korga Bufbl 3aWnTbl UAEHTUYHBI,
[onyckaeTcsi NpoBefeHVe CMNbITaHMA Ha 3aluTe TOro Buaa, KOTopblil NpeacTaBnsieT Hanbosiee He61aronNPUSATHYO
KOHCTpyKuuto. MpoueAypa ucnbiTaHnii ycTaHaBnvMBaeT ABa BapnaHTa;

- Ana Y3UTM. copgepxalymx ToNbKO OrpaHnymBatolime HanpsXxeHne afieMeHTbl, MPUMEHAIOT Npoueaypy No
nepeyncneHunto a);

- Ana Y3UM. cogepxalymx Kak orpaHMunsatome, Tak ¥ KOMMyTUPYHOLMe HanpsXeHne afieMeHTbl, Npume-
HAOT NpoLeAypy No NepeyncsieHnio b).

MoaroTtoeka o6pa3Los

JTto60i KOMMYTUPYIOLW WA HaNPsXXeHNe 3/IeMEeHT, COeANHEHHbI Nocef0BaTeIbHO COrpaHNYNBalOLWNM Ha-
npshkeHne afleMeHTOM, A0/1KeH 6bITb HAKOPOTKO 3aMKHYT MeAHOW NPOBOJIOKOW Takoro gnameTpa, 4Tobbl OHa He
pacnnaBuiacb BXoA4e UCMbITAHNA.

Ans Y3UM. nmerowero HeIMHeHbIe 3N1eMEHTbI, BK/IIOUEHHbIE NapasfiefibHo, faHHOe UCNbITaHne cneayeT
BbINOJTHATB A1 KaXA0ro nyTn Toka Y3 npu oTcoegnHEHUN/OTKIIOHENNN BCeX OCTasIbHbIX TOKOBbIX NyTeli. Ecnn
3/1eMEHTbI OHOIMO N TOro Xe TUMna 1 C OAHUMU U TEMUN Xe NapaMeTpaMu CoefuHeHbl napassieNbHo, nx cnepyeTt
MCNbITbIBaTb Kak OAWH TOKOBbIN NyThb.

M3roTtoBuTE b AO/IKEH NPeAOCTaBUTbL 06pasLbl, NOArOTOB/IEHHbIE 3apaHee B COOTBETCTBUN C BbllleyKa3aH-
HbIMW TPe6OoBaHNAMMN.

a) Mpoueaypa ucnbiTaHnii 4ns Y3WI. He nmetoLwero KOMMyYTUPYIOLLEro a/ieMeHTa, BK/IIOUYEHHOro nocnieo-
BaTe/IbHO CAPYIMMU 3/IeMeHTamMun

McnbiTyemble 06pasubl NOACOEANHAT K UCTOYHUKY MPOMbILLIEHHONR YacTOThbl.

Hanps»xeHune JO/KHO 6bITb OCTATOYHO BbICOKUM, YTOObI Yepe3 Y3UT npoxoann Tok. 1715 3TOro ucnbitaHus
TOK yCTaHaB/IMBalOT Ha NOCTOSAHHOE 3HauveHue. [lonyck Ha UcnbiTaTeNbHbIN TOK cocTaBnseT + 10 %. MicnbiTaHne
HaunHalT C 2 MA (AeliCTBYIOLEr0o 3HAYEHNSA).

Touka oTcHeTa MOXeT MEHATLCSA OT 2 MA 10 MaKCUMas/IbHOTO 3Ha4eHUs pacCenBaHNsA IHEPTNUM I1IEMEHTA,
€CJ/11 OHO U3BECTHO.

3aTeM gaHHOe 3HayeHMe ToKa Mo3TanHo NoBbIWalT NM60 Ha 2 MA. Tn6o Ha 5 % npeablAyLero 3Ha4eHns
perynnpyemMoro ncnbiTatesibHOro Toka, Bbl6npatoT 60/bliee 3Ha4YeHmne.

Kaxablii aTan npoaomkatoT 40 AOCTUXEHUS TeN10Bol CTabubHOCTH (Hanpumep, N3MeHeHne TemnepaTtypbl
MeHee 4yeM Ha 2 K BTeuyeHune 10 MuUH).

Bo Bpems ncnbITaHUA NOCTOAHHO U3MEPSAIOT TeMnepaTypy Ha NOBEPXHOCTWN B camMoli ropsyern Touke Y3UT
(Tonbko gnst Y3UNM co cBo60AHbIM [OCTYNOM) U TOK. Npoxoasiwnii yuepes Y3UM. Camyto ropsdyto Touky Y3UM
MOXHO onpeesinTb NPOB6HLIM UCTMbITAHNEM JIN60 N3MEPEHMEM TeMMepaTypbl B HECKOJ/IbKUX TOUKaX.

McnbiTaHWe npepbiBaloT, eC/iv BCe UCMbITyeMble He/IMHeliHble 3/IeMeHTbl OTK/IlOYeHbl. HanpsxeHune ganee
He [40J/1)XKHO NOBbIWAaTbCA BO U36exaHne BbIXxofa U3 CTpos pasbeguHUTENS.

Ecnu HanpshxeHue Ha BbiBogax Y3WI cTaHOBUTCA HMXe, yeM UC. Toraa HanpsixeHue perynnpyoTt go licu
noAaepXxusaloT Tak B TedeHne 15 MUH. a TOK NpekpauialoT perynmposaTb. [oaToMy peructpayms AiMTesIbHOro
TOKa yxe 60onblie He TpebyeTcAa. Heo6X0AMM UCTOYHUK NPOMbILWJ/IEHHOW YaCTOTbl C HArpPy304HOW CMOCOBHOCTbLIO
MO TOKY KOPOTKOro 3aMblKaHUs, KOTOpPbI/ O6bl HE OrpaHnymBasl TOK 40 Tex NOp. Noka He cpaboTaeT Kakon-nn6o
pasbeguHuUTeb.

Han6onbliee 3HaYeHMe ToKa He AO/HKHO NpeBbIWaTb MakCMMalbHO YCTaHOB/IEHHOIO 3Ha4YeHUS ToKa KopoT-
KOrO 3aMblKaHUs, yCTaHOBJ/IEHHOrO U3roToBUTENEM, KOTOPOE CNOCO6eH BblAepxaTb pasbeguHUTENb.

b) Mpouegypa ncneiTaHna Ana Y3UN. cogepxaliero KOMMyTUpYyOLWmMe 3/IeMeHTbI, BK/IHOYEHHble NOCAen0-
BaTe/IbHO C APYTMMU 3/1eMeHTaMun

K ¥Y3UN nopgatoT nutaHne UCOT CMIOBOro MCTOYHMKA C HArpy304HOW CMNOCOBGHOCTbIO MO TOKY KOPOTKOro
3aMblKaHWS, KOTOPbI He orpaHnyMBan 6bl TOK 40 TeX NOp. Noka He cpaboTaeT OA4MH U3 pa3beanHuTenen. Hanbonb-
Lee 3HaYeHWe TOKa He [0J/1XKHO NpeBbllaTbh MakCMMalbHO YCTaHOB/IEHHOTO 3HAYEHNA TOKa KOPOTKOro 3aMblKa-
HUA. yCTaHOBJ/IEHHOIO U3rOoTOBUTEJIEM, KOTOPOE CMOCO6EH BblAepXaTb pasbeANHNUTENb.

Ecnu npoTekaeT He3HauYNTeNbHbIN TOK. MPUMEHSIOT NpoLueaypy UCMbITaHWUS NO NePeyYnCcsieHunto a).

MpumeyaHune — lNog HesHaUNTE/IbHBIM TOKOM nogpasymesatoT, 4To Y3UI He BOLLIO B COCTOSHME NPOBOAU-
MOCTH (T. €. OCTaeTCs B COCTOSIHUM TEM/I0BOM CTabUNbLHOCTK).
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Kputepun cooTBeTCcTBUA

Ecnu pasbegnHutens cpaboTan, Ao/KHa 6biTb OUeBUAHA 3D HEKTUBHOCTb U HEO6PATUMOCTb OTK/IHOHYEHNSA
ycTpolicTBa. UTo6bl 3TO NPOBEPUTbL, HEOGXOAMMO B TedeHre 1 MUH nogaTh HanpsXKeHne NPOMbILLIEHHOW YacToThbl,
paBHoe UC. npoTekarowWwmnii TOK He fosDkeH npeBbiwaTb 0.5 MA (AelicTBytoliee 3Ha4YeHue).

Y3WT BHYTPEeHHel yCTaHOBKM

MpeBbilweHne Temnepatypbl NoBepxHOCTN Y 3T BO BpeMs UCMbITaHUSA AO/IXKHO O6bITb MeHee 120 K n meHee
80 KcnycTa 5 MuH nocne cpabatbiBaHMA pasbeanHuTeNs.

Bo Bpems ncnblTaHMA He A0/HKHO 6bITb BbiGpOCca ropaunx yactuy, ns yacten Y3 WM.

Y3WM Hapy>XHOIi yCTaHOBKMU

He f0MXHO 6bITb MPU3HAKOB rOPEHNS N BbIGPOCA rOPAYMX YacTul, u3 yacTten Y3UM.

AocTynHble Y3UT

Mocne ncnbiTaHnsa Y3 co cTeneHbio 3awmThl IP2X 1 Bbilwe He A0/TKHbI UMeTb YacTell, Haxo4sILWLNXCS Nog,
HanpshkeHneM, KOTOPbIX MOXXHO KOCHYTbCS CTaHAaPTHbIM UCTbITaTe/IbHbIM LLYNOM, MPUKIafbiBaeMbIM C YyCUNUEM
5 H (cm. TOCT 14254), kpome Tex. KOTopble yXe AOCTYMHbl A0 UCnblTaHus, korga Y3UIM yctaHOB/IEHO, Kak Ans
HOpMasbHO aKcnyaTauum.

7.7.3 lVcnblTaHMe Ha CMNOCOGHOCTb BblepPXNBaTb TOK KOPOTKOTO 3aMblKaHUSA

JAaHHOe ucnbiTaHne He NPOBOAAT Ha Y3WI. KOTOpble NPUMEHSAIOT:

- UCK/IIOUYNTENBHO AJ151 HAPY>XHOW YCTAaHOBKY U KOTOPbIE ABASIIOTCA HEAOCTYMNHbLIMU UMK

- TONbKO AnA npucoeanHeHnsa K N-PE B cuctemax TN n (unn) TT.

Mpoueaypbl UCnbITaHW

XapakTepucTuka NCTOYHMKA TOKa MPOMbILWEHHOW YacTOTbl

OxungaemMblii TOK KOPOTKOrO 3aMblKaHUA ycTaHaB/IMBaeT N3roTOBUTE b, U B COOTBETCTBUN C KO PULIMEHTOM
MOLLHOCTM cornacHo Tabnuue 11 ero perynmpytoT Ha BeiBogax ¥ 3UTM. VicnblTaTtenbHOe HanpsiXXeHne ycTaHaB/AnBa-
etca no Uc.

Y3WM v ero pasbegMHUTENN AO0/MKHbI ObiTb pasmMelieHbl B Ky6006pasHOM AepeBSIHHOM sLMKe, Ha pac-
cTosAHMM (500 + 50) MM OT ero HapyXHbIX CTEHOK. BHYTPEeHHIOIO MOBEPXHOCTb ALMKA MOKPbIBAOT NanMpoCHOA
6ymaroii unu mapnei. OgHY U3 CTEHOK AL MKa (KpOMe A HA) OCTaBAAT OTKPbLITON, 418 TOro, YTo6bl MOXHO 6bISI0
noAcoeAuHATbL NoABoAsLWMe Kabenmn cornacHo MHCTPYKLUN N3roToBuTeNs.

MpnmeyvyaHnsa

1 ManupocHasa 6ymMara [o/mKHa ObITb TOHKOW, MSIFKOW, 4OCTATOYHO MPOYHOM, MCNONb3yeMol AN 06GepTbiBaHUS
XPYMNKWX NpeamMeToB, NI0THOCTbIO 12—25 r/M2.

2 Mapnsi Ao/mkHa 6bITb MIOTHOCTLIO NPMGAN3MTENBHO 29—30 /M2 ¢ nepenneteHvem 13x11 Huteil B 1 cM2.

McnbiTyemblli o6pasel, crefyeT ycTaHaB/IMBaTb COr1aCHO MUCbMEHHbIM YKasaHUAM n3rotosutens. K Hemy
noAcoeNHAIT NPOBOAHNKN C MakCUMasibHbIM MonepeyvHbIM cedeHnem no 7.3.1. npuyem kabenn nponyckaroT
BHYTPb SILMKA Ha MakCUManbHYO A/IMHY 0.5 M KaXAbIiA.

MoaroTtoBka o6pasLoB

Ans Y3WUM c HenuHelHbIMY 31eMeHTaMn, coefMHeHHbIMU NapansiesnbHo, cieayeT NOAroTOBUTb, Kak onuca-
HO BbllWe, OTAEe/IbHblE KOMM/IEKTbI — MO TP 06pasua A/159 Kax[0ro TokoBoro nytu Y 3UM. KoTopblii COAEPXUT OANH
NN 6onblle HENMMHEHbIX 3/1EMEHTOB, YKa3aHHbIX B 3.4 1 3.5.

OnemeHTbl Y3WUT. orpaHnynBaroLwme nKoMmMmyTupyrouwme HanpsxxeHune (cm. 3.4 n 3.5). cnegyeT 3aMeHUTb
noaxoAAWMMN MeAHbIMU NepeMblUKaMu, rapaHTUPYHOLWMMN HEN3MEHHOCTb BHYTPEHHUX COeANHEHUI, X none-
pPeYHOro ceyeHns, OKpyxarLWnx mateprnanos (Hanpumep, CMOJ1) 1 YNakoBKU.

O6pa3subl COracHoO BbilleykasdaHHbIM Tpe6oBaHNSAM NpeAcTaBAseT N3roToBuTesb.

Mpoueaypbl UCAbITaHU

[laHHOe ncnbiTaHMe NPOBOAAT MO ABYM pa3HbIM Npoueaypam Mo nepeyncieHnsam a) n b) Ha otaesibHbIX
KOMMekTax o6pasuoB, NOArOTOBMAEHHbIX A1 KaXA0l npoueaypbl.

a) McnbiTaHMe CNOCOGHOCTY BblAEePXNBaTb 3asB/IEHHbI TOK KOPOTKOrO 3aMblKaHUs

O6pa3sel, NOACOEANHAIOT KMCTOYHWNKY NPOMBbILLINIEHHOM YacToTbl NPy HanpshkeHun Uc c oxnpgaemMmbiM TOKOM
KOPOTKOrO 3aMblKaHWSA COrnacHo 3asB/IEHHO Harpy304HOli CMOCOGHOCTM MO TOKY KOPOTKOro 3amMblKaHUA 1 KO3d-
PULUMEeHTOM MOLHOCTM BCOOTBETCTBUM C Tabauueli 11.

VcnbiTaHne NPoOBOAAT ABYKPATHO: C TOKOM KOPOTKOIO 3aMblKaHUA, UHULUUNPOBaHHbLIM B TOYKax45 190 anekT-
pUYecKnx rpagycoB Nnocse nepeceyeHns Hyss BOSTHOW HaNpsXeHns.

Ecnun 3ameHseMbIt UAn B3BOAUMbI BHYTPEHHUI UM BHELWHWA pa3beanHuTenb cpabaTbiBaeT, TO COOTBET-
CTBYIOLWMI pa3beguHUTENb CeAyeT 3aMeHATb UK B3BOAUTL KaXAblil pa3. Ecnun pasbeAnHUTEb He MOXeT OblTb
3aMeHeH UK B3Be/eH, UCMbITaHne npekpaLaroT.
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b) lVcnbiTaHne Npy HN3KOM TOKE KOPOTKOIo 3aMblKaHUSA

OT NCTOYHMUKA NPOMBbILLSIEHHOW YacToThl Npu HanpshkeHun Uce TeveHne (5+ 0.5)c nogaloT oxungaemblin TOK
KOPOTKOTO 3aMblKaHWs, paBHbIli 5-KpaTHOMY HOMUHaIbHOMY TOKY MaKc/MasibHO CBEPXTOKOBOU 3alynTbl (eC/n
yKasaH 13rotosurtesieM) npu koapuumneHtTe MOLWHOCTN cornacHo Tabnuue 11. Ecnuv BHeWHAA 3aluTa oT caepxTo-
Ka He NpeAycMOTpeHa n3rotoBuTenem, Torga nogatoT TOK. paBHbI 300 A. icnbiTaHne NpoBOAAT OAHOKPATHO C
TOKOM KOPOTKOrO 3aMblKaHUS, UHULMUPOBAHHBLIM BTO4YKe 45 3/1€eKTPUYECKUX rpafyCcoB MOC/ie nepecevyeHns Hyns
BOJIHOV HanpsKeHUs.

Kputepun cooTBeTCTBUA

B xoe ABYyX Bbllleyka3aHHbIX UCMbITaHUI nanMpocHas 6ymara uim Map/isi He f0/KHa 3aropeTbCs.

Kpome Toro, Bo Bpems UCMbITaHNA Ha CNOCOBHOCTb BblAEPXNBaTb TOK KOPOTKOrO 3aMblKaHWS OH A0J/KeH
OTK/l0YaTbCA OAHUM U3 pazbeguHuTenei (BHyTPEHHUM UM BHELWHMM) M0 YKa3aHWo U3rotoBuTens.

BHyTpeHHMe 1 (unn) cneynanbHble padbeguHUTENN, COOTBETCTBYIOWME APYTMM CTaHAapTaMm.

Mpwu nxcpabatbiBaHUN A0/KHA 6bITb OUeBMAHA 3P(PEeKTUBHOCTb M HEO6PaTUMOCTb OTKNtoUeHUs Y 3UM. Ana
NpOBEpPKN 3TOro caefyeT BTeveHne 1 MUH NPUIOKUTL HanpsXeHne NPOMbILW/IEHHOW YacToTbl, paBHoe Uc, k 0T-
K/TIOYEHHbIM pa3beAnHuTensim. MpoTekaroWwmii TOK He o/KeH npeBblwaTb0.5 MA (gelicTBytoliee 3HaYeHne).

AocTynHbie Y3UT

Mocne ncnbiTaHnsa Y3UTM co cTeneHbto 3awmnTbl IP2X 1 Bbile He A0/IKHbl UMEeTb YacTel, Haxo4aWmnXcs noga
HanpskeHneM, KOTOPbIX MOXHO KOCHYTbCS CTaHAAPTHbIM UCMbITaTe/IbHbIM LWYNOM, NPUKNafblBaeMbIM C yCUIMemM
5H (cm. TOCT 14254), kpome Tex, KOTOpbIe yXe 6bIIN 4OCTYNHbI A0 UCMbITaHUs, Koraa Y3UTM ycTaHOBNEHO, Kak
npu HopMasibHO 3KchyaTaunu.

7.7.3.1 [ononHntenbHoe ncnbiTaHne Ans Y3 cconpoBoXpatowmm TOKOM /,, HUXe 3asiBNIeHHol cnoco6-
HOCTM Bbl/lepXnBaTb TOK KOPOTKOr0 3aMblKaHUA

MoBTOPAIT UCNbITaHWe No 7.7.3, 04HAKO 3/1IEMEHTbI, KOMMYTUPYIOLNE HAMNPSXKeHNE, HE 3aMblKaloT HaKopPOoT-
k0. KOpOTKOEe 3aMblKaHMe MHULMUPYIOT 3anyckoM Y3V numMnynbCoM ToKa NooXUTeNbHOM nonspHocTtuy (8V20 nu6o
Apyroi npunemnemoii popmbl BOHbI) B ToUke 0T 30 40 40 3/1eKTPUYECKUX FrPaflyCoB Ha MOI0XMNTENbHOW NonyBO-
He nocrie nepeceyYeHns Hys BOSTHON HanpshXeHUs. IMNYIbCHbIN TOK A0/1KEeH 6biTb 4OCTATOUYHbLIM A1 UHULUUPO-
BaHNSA CONPOBOXAAlLWero Toka, Ho He cBbllwe /n.

[ns obecneyeHns HecpabaTbiBaHNA BHELWHEro pasbeAnHNTENA BCeacTBMe 3anycka Y3 nmnynbcom
BCe BHeELWWHWe pa3beAnHUTE I COEANHAIOT Nocnef0BaTelbHO C UICTOYHUKOM HanpsXXeHUs NPOMbILIIEHHONR YacTo-
Thl, KaK NOKa3aHO Ha PUCYHKe 6a.

Z, —TI0/IHOe COMPOTVB/IEHVE /151 PErY/IMPOBAHYS OXUAAEMO-

[0 TOKa KOPOTKOro 3aMblkaHUs cornacHo Tabmmue 11.0, —BHelw-

HWlA pasbeyHuTenb Y3, SCG —reHepaTop MMMy/IbCoB Toka
C pasBsizbiBaOLLYIM IbTPOM

PucyHok 6a — Llenb gnia mnenbeitaHua Y3WM ¢ conpo-
BOXAKLWMM TOKOM /,, HAXE 3asiBfIEHHOW CMOCOGHOCTU
BblAepXnBaTb TOK KOPOTKOrO 3amblKaHus

7.7.4 VicnbiTaHue Ha noBpexpatuee BMH B cncteme BbICOKOTo (CpefHeEro) HanpshKeHuns

Mpw ncnbiTaHUM NCMOB3YIOT (l0Bble 06pasLibl, OCHalleHHble, Kak41a HopManbHO aKcnyaTayum, cornac-
HO YKa3aHuaM N3roTOBUTENSA 1 BK/IIOYEHHbIe B UCMbITaTe/IbHYIO LieMlb COrMacHO PUCYHKY 13 nan aHanornyHomy
PUCYHKY.

Y3WUM nomewatoT B Ky6oo6pa3Hblii fepeBsAHHbIN AWMWK, Kak ykasaHo B 7.7.3. BHYTpeHI0l0 NOBEPXHOCTb
AlMKa NOKPbIBAIOT NanMpPoCHoO 6ymaroii nav mapneii. OAHy 13 CTEHOK ALWMKa (KpOMe fiHa) OCTaBAAOT OTKPbITOM,
ANSA TOro, 4UTo6bI MOXHO 6bIN10 NOACOEANHATL NoABOASILLME Kabenn CornacHo UHCTPYKL MY N3roTOBUTENSA.

MpnmeyvyaHnsn

1 ManupocHas Gymara A0/hKHa ObITb FOHKOW, MSFKOWM, AOCTAaTOYHO MPOYHONM, UCNosb3yemol Ans obepTbiBaHUA
XPYNKUX NpegMeToB, MIOTHOCTbIO 12—25 r/m2.

2 Mapns gosmkHa 6bITb NIOTHOCTLIO NpNbM3nTensHo 29— 30 r/M2 ¢ nepenneteHvem 13 x 11 HuTelt B 1 cm2.

7.7.4.1 TMMpoueaypa ucnbiTaHnA

Hanps>xeHune UTc gonyckom MmunHyc 5 % nogatoT K UcnbiTaTe/lIbHOMY 06pasuy B TouYke 90 3n1eKTpuYecknx
rpagycos ga3sbl L1 3amblikaHueM Bblknto4vatensa S1. Cnyctsa (200 ¢ 10) mc BblkNtoYaTeNnb S2 3aMKHeTCS aBToMa-
Tnyeckn. OH coegnHnT PE-BbIBOA Y3WTI c HeTpanbio (4epe3 ToKoorpaHnumBawLwmini peanctop R2), 3amkHyB
HaKOpPOTKO BTOPUYHYIO 06GMOTKY TpaHcthopmaTopa BIMH (72). B pesynbTate cpaboTaeT npegoxpaHutens F2. 3awu-
watowmnin TpaHccopmatop BIMH.
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L1-N
nT
L1-PE L* 1200B-Ur
L2.L3-N
Y»
L2.UJ-PE
c3"+n3be-3r
Wot
N-PE 1200 B mL}-
200 mc r

S1 — riaBHblii BbIKIO4aTENb; S2 — Talivep, CMblKaroLmiica yepe3 200 Mc noc/ie TaaHoro BbIkoqaresis. F 1 — MakcMasibHas
CECPXTOKOAas 3allyTa, 3asiB/IEHHas U3TOTOBUTENEM; F2 — MV1aBKWil NpefoxpaHuTesb 18 3almTbl TpaHcdopmaropa BIMH (gomken
Bbidepkatb 300 A a1 TeueHvie 200 Mc); Ml — TpaHchopMaTop UCTOYHMKA MUTAHUS C HanpsbkeHWeM Ha BTOPWUYHON obmoTke Uct;
2 - TpaHcchopmatop BMH C HanpshkeHMeM Ha NepBUYHOI OGMOTKE Ua. Ha BTOpPUYHOM - 1200 B. /71 - TOKOOrpaHuuvBatoLLyl
pesncTop /19 pery/MpoBaHMs TOKa KOPOTKOTO 3aMblKaHWA Ha UCTOYHVKE MUTaHMS MPY Uct- R 2 — TOKOOrPaHNUMBAtOLLY pesncTop
L5 perynvpoBaHysl Toka KOPOTKOro 3ambikaHus B Liervt BIMH go 300 /1 (npubnusutenbHo 4 Om); Y3 —wmcnbiryemMoe yCTpoiicTBO

PucyHok 13 — MNpumep uenu an1a ncnbitaHus Y3UNM B ycnoBusx nospexagatowiero BrNH B cncteme BbICOKOro (CpeaHero)
HanpshKeHUs1 1 COOTBETCTBYHOLWAS AMarpaMMa BO BPEMEHW OXUAAEMbIX HanpshkeHUi Ha BbiBogax Y3UM
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OT MCTOYHMKA MPOMbILLIEHHOW YacTOTbl NPU HanpsixxeHnn /Gl nofatoT 0XMAaEMbIi TOK KOPOTKOTO 3aMblKa-
HUA. paBHbIi 5-KpaTMOMY HOMUHa/IbHOMY TOKY MaKCMMasibHOW CBEPXTOKOBOI 3alnThbl (€C/IN yKa3aH n3rotosute-
nem) nnu 300 A. ecnm He yKkasaH. [lonyck Ha Be/IM4YMHY TOKa cocTtaBnseT nstoc 10 %.

OXunaaemblii TOK KOPOTKOTO 3aMblkaHWsl, NogaBaeMblil OT TpaHchopmaTopa BIH, perynvpytoT (nocpeacTBOM
R2) no 300 A c gonyckom nstoc 10 %.

HanpsixeHne UG nogatoT K UcnbiTateslbHOMY 06pasuy (3a ucknrodeHvem Y3UIM. BKAOYEHHbIX MeXAy HeliT-
panblo n3emnei) BTeyeHne 15 mnH 6e3 nepepbiBa 40 Tex NOP, NOKa He pa3OMKHeTCs BblktoyaTenb S1.

JonyckatoTcsa Apyrve ncnbltatesibHble CXeMbl MPU YC/I0BUM, YTO OHW rapaHTUPYHOT Takyto e Hady3ky Ha Y3UT.

77.4.2 KpuTepum cooTBETCTBUSA

B xofe BbllleyKa3aHHbIX UCMbITaHWI NanMpocHasa 6ymara UM maps He J0/1KHa 3aropeTbcs.

Mocne ucnbiTaHna Y3WI co cTeneHbto 3awnTbl IP2X 1 Bbllwe He 40/HKHbI UMEeTb YacTel, HaxoAALWNXCA Nog,
HanpshkeHneM, KOTOPbIX MOXHO KOCHYTbCSl CTaHAAaPTHbIM UCMbITaTe/IbHbIM LWYNOM, NPUKNafblBaeMbIM C yCUIMem
5H (cm. TOCT 14254), kpome Tex. KOTOpbIe yXe 6bIIN 4OCTYMNHbI A0 UCMbITaHWUsA, Koraa Y3UTM ycTaHOBNEHO, Kak
npu HopMmasibHO 3KchyaTauuu.

a) Pexxum noepexpgeHnsa BMH

Ecnu nsrotoBuTeNb 3ajaeT pexum nospexgatrouiero BMNH, To Heo6xoaMmo NpuMeHATb caeaylouime 4onon-
HUTEe/IbHbIe KDUTEPUN COOTBETCTBUS.

Mpwu cpabaTbiBaHUN pa3begUHUTENSA J0/KHA ObITb 04EBUAHA 3P PEKTUBHOCTbL N HEOOBPATUMOCTb OTK/IOYe-
HMA Y3UM. insa NnpoBepKn 3TOro criedyeT BTeyeHne 1 MUH NPUIOXNTb HanpsXXeHne NpoMbILLI/IEHHOW 4acToThl,
paBHoe Uc, KOTK/I0OUEHHOMY pa3benuHuTesnto. NpoTekarowmnii TOK He AO0IXKEH NpeBblwaTh 0,5 MA (aelicTBytollee
3HaueHue).

b) Pexwnm yctonumsoctn k BMH

Ecnn n3rotoBuTeb 3aaeT PEXUM YCTOWUMBOCTU K BIMH, To He0o6X04MMO NPUMEHSATL clieAytoline A0No-
HUTe/IbHble KDUTEPUN COOTBETCTBUSA:

MpnmMmeuvyaHune — ITO KacaeTcs TpeboBaHuii K Y3UM. BkIoYeHHbIM B Lenb mexay N 1 PE. B Touke 4a Ha
pucyHke B.2 TOCT P 50571.26.

- Y3WM JONXHO COXpaHsTb TENOBYK CTabunbHOCTL BO Bpems nogauun HanpsxeHua UG (nocne nopga-
yn UT). Y3UN cunTatoT TEPMOCTAGUIbHBIM, €C/IM NMPOTEKAtOLWNIi Yepes Hero TOK UM paccenBaemas 3Heprus He
npojosixaeT Bo3pacTarb B TeUeHMe BCEro BpeMeHun nogaun t/,,;

- 3aTeM ucnblTaTesbHbI 06pasel npucoeAnHAOT K UC. icnbiTaTeNlbHbI TpaHcopMaTop AO/KEH UMeTb
Hay304HYIO CNOCOBHOCTb NO TOKY KOPOTKOrO 3aMblKkaHNs He meHee 200 MA.

TOK. NnpoTeKalLWwmnii Yepes NCNbITyeMblli o6pasel, N3MepstoT. NMMKoBOe 3HaYeHWe ero akTUBHOW cocTaBsAo-
e He[O/HKHO NpeBbIWwaTh 1 MA, Uin cobcTBeHHass NoTpebssemas MOLWHOCTb He fO/DKHA yBeInunTbcsa 6onee
yem Ha 20 % NO CpaBHEHUIO C UBMEPEHHOW No 7.7.5;

- nocsie TOro Kak UCMNbITyeMblii o6pasel, ox1aanTcs Nnpmban3nTenbHO 40 TeMnepaTypbl OKPYXatolero Bos-
Ayxa, ucnbliTaHnem no 7.5 onpepensaoT U3MepeHHoe npefesibHOe HanpsXXeHne AN NPOBEpPKU, COXpaHuIca v
YPOBeHb Hanps)XeHWs 3awWwnTbl, YKa3aHHbIN n3rotosutenem. McnbiTaHne no 7.5.2 NnpoBOAAT TOMLKO Npn /n, a
ncnbliTaHna no 7.5.4 n 7.5.5 Tonebko npu L, *. BcnomoraTtesibHble Lenu, Hanpumep UHANKaToOpbl COCTOAHUSA, [,01XK-
Hbl 6bITb B pab04eM COCTOSIHUN.

CorslacHO HacTosieMy NYHKTY «BOblTb B pab0oyeM COCTOSHUM» O3Ha4vaeT, YTO pa3befunHUTENb HE nMmeeT
BUAVMbBIX MOBPEXAeHU n ocTaeTcst paboToCcNoCo6GHbIM. Pa60TOCNOCOGHOCTL NMPOBEPSIETCS /IGO0 BPYUHYHO (ECNN
BO3MOXHO), IM60 NpocTelilweli 3neKTpnyecko onepayueii, cornacoBaHHON Mexay n3roToBuTenemM n ucnblTaTenb-
HbIM LIeHTPOM;

- BU3ya/lbHbl/i OCMOTP WUCMbITYeMOro obpasua He AO/KEH BbIABUTbL CBUAETE/IbCTB Kakoro-nmbo noBpex-
AeHns.

7.7.5 WcnblTaHne Ha CO6CTBEHHYIO NOTPe61SeMyl0 MOWHOCTb U TOK YTOUYKMN

Y3UM noAcoenHAOT K UCTOYHUKY HaMps)XeHWs Npu ero MakCuMasibHOM ANUTeNbHOM paboyeM Hanpsxe-
HUKM UC cornacHo MHCTPYKUMSIM N3rOoTOBUTESIS. MI3MEpPSIIOT KaXyLLYOCA MOLWHOCTb, NoTpebnsiemyto Y3UM. 3me-
pPAOT TOK yTeUkn, NnpoTekatownii yepes PE-ebiBoA,.

MpumevaHns

1 Ecnm mnsrotoBuTenem gonyckaeTtcst 6o1ee 04HOW cxeMbl nogktoueHns Y3UM, Torga ncnbitaHne NpoBOAaT A4S

KXol CXeMbl.
2 /13mepstoT hakTnyeckoe AeicTBytolee 3HaYeHNe ToKa.
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7.7.6 TpoBepka xapakTepucTukun BIMH, BbI3BAaHHOIO NOBpPEXAEHNEM B HU3KOBO/IbTHOI cucteme

7.7.6.1 MeToAbl UCNbITAHMA

CnepyeT UCNosib30BaThb HOBbIe 06pa3Lbl, OCHALLEHHbIE, Kak NP HOPMasibHO 3KCnyaTaluum, CoraiacHo yka-
3aHNSIM M3rOTOBUTENS.

Mpumep ucnbiTaTeNbHOM Lenu n gnarpaMm npu npoBepke xapakTepuctukn BMH npuBegeHbl Ha pUCYHKe 7.

nirl 6*2
3amMHyT Swi
PBaomMHyT
SOMMHYT 8
Pnommyrer I_
U b \% b

n-o 1
AN unyHiy J - cornacHotabrmua B.1(nput w anB)

PucyHok 7 — Mpumep mncnbITaTeNbHOM Lenn n gnarpamma xapakrepucTuku BIMH. Bbi3BaHHble NMOBpPeXAeHeMm
B HU3KOBO/IbTHOIM YacTu CUCTEMbI

Y3UM nomeLiaoT B NPSIMOYrofibHbIN fepPeBSIHHbIN SILLMK COrNacHo 7.7.3. BHYTPEHHIOO NOBEPXHOCTb AL U-
Ka NoKpbIBaOT NanMpPOCHOW 6ymaroii nnu mapnein. OaHy U3 CTEHOK SALLMKa (KpOMe AHa) OCTaBNAT OTKPbITOW, ANS
TOro YTo6bl MOXHO Gbl/10 MOACOEANHATL NOABOASALME KAGEN COMMTaCHO MHCTPYKL MW U3rOTOBUTESIS.

MpumeyaHus

1 ManupocHas Gymara [o/mKHa 6bITb TOHKOW, MSITKOW, AOCTAaTOMHO MPOYHO, MUCNob3yeMol AN 0GepTbiBaHNS
XPYNKMX NpeamMeToB, NJI0THOCTbIO 12—25 r/m2.
2 Mapnsi gosmkHa 6bITb MNIOTHOCTBIO NPUGAN3UTENLHO 29—30 r/M2 ¢ nepenneTeHnemM 13x11 HuTeli B 1 cm2.

NcnbiTyemblii o6pasel, A01XeH 6bITb NogcoeAnHeH Ha nepuofd /r = 5*5% C K MCTOUYHUKY HamnpsXeHus
NPOMbILL/IEHHO YacToTbl T (AoNyCcK MUHYC 5 %), Kak ykazaHo B Tabnmuye B.1 (npunoxeHue B), NGO K UCTOYHUKY
6onee Bbicokoro BMH, koTopoe 3a4aH0O N3rotoBuTeNemM B COOTBETCTBUN C 6.6.1. ICTOUYHUK HANPSXXEHUA J0/KEH
6bITb IN60 C 4OCTATOYHO BbICOKOW TOKOBOW CMOCOGHOCTbIO (418 rapaHTuu, 4To HanpshkeHne Ha BbiBogax Y3UI He
ynageTt Hmxe 5 % u, B xoAe MUCnbiTaHUs), NM60 NO 3HAYEHUIO PaBHbIM YKa3aHHOMY BblAEPXMBAEMOMY TOKY
KOPOTKOTro 3aMblkaHunst Y3UM (BbIGUpaloT MeHblUee 3HaYeHune).

Cpa3sy xe nocne nogauu 1/t Ha o6pasel nogatoT B TeyeHne 15 MUH HanpsixeHue, paBHoe \Jctc gonyckom
MUHYC 5 %. C TOW )Xe TOKOBOW XapaKTePUCTUKON NCTOUYHUKA. BpeMeHHbIi MHTepBan MexXay OTAENbHbIMY UCMbITA-
TeNbHbIMW NepnogamMmun A0XeH OblTb KAK MOXHO MeHbLUIe, B It060M cnydvae He 6onee 100 mc.
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77.6.2 KpuTepum cooTBeTCTBUA

ManupocHas 6ymara unu mapas He J0J/)KHa BOCN/IaMeHATLCA B XO4e UCMNbITaHUSA.

Kopnyc ycTpoiicTBa co cTeneHbto 3aWwnTbl IP20 v BblLle He A0/KEH 6blTb NOBPEXAEH 0 TAKOTO COCTOSIHUS,
4TO6bl HacTU, HaxoAAlWMecsa Noj HanpskxeHnem, cTanun A4OCTYMHbI A1 KacaHUs CTaH4apTHbLIM UCNbITaTelbHbIM
LWynom.

a) Pexxum noBpexaeHus BMH

Ecnu nsrotosntens 3agaeT pexum nospexgeHns BMH. Heo6xoAMMO BbINOMHATL cnegytoLime 4ONONHN-
TefNbHble yC/OBUS.

Ecnu pasbeanHutens cpabatbiBaeT, 4O/DKHA ObITb 04eBUAHA 3P (PEKTUBHOCTb U HEOOBPATUMOCTb OTK/IHOYe-
HUA ycTpoiicTBa. /19 NpOBepKMN 3TOro criefyeT B TedeHne 1 MMH NofaTb HanpsXXeHne NPOMbILLEHHOM YacToThbl,
paBHoe Uc. MpoTekalowWwmnii TOK He o/KeH npeBbiwaTb 0.5 MA (gelicTByloLwee 3HaYeHne).

b) Pexum yctoinumBoctu k BMH

Ecnu nsrotoBuTeNb 3aaeT pexumM yctoiumBocTu kK BMH. Ao/kHbI 6bITh BbINOMHEHbI CeAyoLLMe 40N0HN-
TeflbHble YC/0BUSA:

- Y3WM foMKHO COXpaHATb TENOBY cTabunbHOCTL B nepuog nogaun UG (nocne nogaum 1/1). Y3UN
cunTaloT TepMOCTabubHbIM, €C/IN TOK. MpOTeKaloWwmnii Yepes Hero, UNu paccenBaHne aHepPrun He Bo3pacTaeT B
TeyeHVe BCEro BpeMeHu nofavv HanpskeHuns 1/n:

- 3aTeM UcnbITyeMblli o6paseL, npucoeanHsoT K UC. VicnbiTaTenbHbIN TpaHcopMaTop A0/HDKEH UMETb Harpy-
304HYH0 CNOCOGHOCTL NO TOKY KOPOTKOrO 3aMblkaHUs He meHee 200 MA.

TOK. NnpoTeKalLWwmnii Yepes UCNbITyeMblli o6pasel, N3MepstoT. NMKoBOe 3Ha4YeHne ero akTMBHOWM COCTaBAIO-
e He AO/MKHO NpeBbiwaTb 1 MA. n1n co6cTBEHHast NoTpe6isieMas MOLWHOCTb He A0J/IXKHA YBEIMYNTbCA 6oee
yem Ha 20 % no cpaBHEHMUIO C U3MepeHHOoli no 7.7.5;

- nocJsie TOro Kak UCnbITyeMblii o6pasel, oxnagnTcsa NnpmbansnTenbHO 40 TeMnepaTypbl OKpyXXatoLero Bos-
Ayxa. ucnbiTaHmem no 7.5 onpefenstoT n3MepeHHoe NpojesibHOe HanpshkeHne 415 NPOBEPKN, COXPaHUICS n
YPOBEHb HamnpsXXeHUs 3alnTbl, yka3aHHbI n3rotoButenem. VicnblTaHne no 7.5.2 NpoBOASAT TO/IbKO NpU & UCMbI-
TaHua no 7.5.4 n 7.5.5 — Tonbko npu Ucc. BcnomoratenbHble Lenu, HanpMmMmep MHAMKATOPbl COCTOAHUSA, AO/DKHbI
6bITb B paboyemM COCTOAHUN.

CornacHo HacTosiWeMy NyHKTY «6bITb B paboyeM COCTOSAHUU» O3Ha4vaeT, YTO pasbeAuHUTe b He nMeeT
BUAVMbBIX MOBPEeXAeHN n ocTaeTcsa paboTocnocobHbIM. PaboTOCNOCOGHOCTL NMpoOBepseTCcs IM60 BPYUHYtO (eCin
BO3MOXHO), IM60 npocTeiiweii aNeKTpnyeckoin onepayueid, CornacoBaHHOR MexXay N3rotToBuTesIeM 1 UcnblTaTesb-
HbIM LIeHTpOM;

- BU3yasibHblli OCMOTP UCMbITYyeMOro o6pasia He AO/KEH BbIABUTb CBUAETENIbCTB Kakoro-mbo nospexge-
HUS.

7.8 lVcnblTaHne ABYX- M OAHOBBOAHbLIX Y3UM € pa3fo/sibHbIMU BBOAHLIMU U BbIBOAHbBIMUW BblBOAAMM

Ana Y3WUM, npyumeHAeMbiX Ha MOCTOAHHOM TOKe, fl]aHHOe UCMbiTaHue B CTaAun PacCMOTPEHUS.

7.8.1 lVcnbiTaHMe Ha pPerynupoBKY HanpsaxeHus

HanpsxeHune UcnogatoT Yepes BBOAHOWN 3aXNUM, U OHO JO/HKHO 6bITb NOCTOSAHHBIM C JOMYCKOM MUHYC 5 %.
McnbiTaHne cnegyet NpoBOAUTL C HOMUHA/IbHLIM TOKOM MPU aKTUBHOW Harpyske. BxogHoe 1 BbIXO4HOe Hanpsxe-
HUA N3MEePSAOT OAHOBPEMEHHO C MOAK/TIOYEHHOW Harpy3koii. OnpeaenstoT perynpoBky HanpsbkeHus AU B npo-
LeHTax no chopmyne

*n% = {(nBxoa- n BbIXx)/nBXx0a]100.

[aHHoe 3HavyeHne f0MXKHO 6bITb 3aperMcTpMpoBaHo 1 COOTBETCTBOBAaTbL 3asAiB/IEHHOMY U3roTOBUTE/NEM.

7.8.2 HoMuMHanbHbI TOK Harpysku IL

K Y3WUIM nopgatoT nutaHue, Kak B 7.8.1. npy TemnepaType OKpyXarLlero so3gyxa ¢ nomouwbto kabens
MUWHUMaJIbHOTO CeYeHuns, yka3aHHoOro B 7.3.1. TOK Harpy3ku cnejgyet ycTaHaBNnBaTb N0 HOMUHa/IbHOMY TOKY
Harpysku, ykasaHHOMY usrotosutesiem. MNpuHyantesnbHoe oxnaxaeHue Y3UIM HegonycTtumo.

Y3WM cunTatloT BblAEPXKABLUMM UCMbITaHME, eC/IN ero 060/104Ka A0CTUT /1A TENJIOBOM CTaBUNBHOCTU U TEMMNE-
paTypa 4acTeii, JOCTYNHbIX MPY HOPMasibHOM akcnayaTauuun, He 6onee Yyem Ha 40 K npeBblwaeT Temnepatypy
oKpyXalolero Bo3gyxa nomeujeHus (cm. 2.1).

7.8.3 NcnbiTaHMe Ha CNOCOGHOCTb BblAepXUBaTb KOPOTKOE 3aMblkaHWe CO CTOPOHbI Harpyskwu
npu Hanuunnm pasbeguHutTenein Y3UM (Mx Hannune onpegensieT U3roTOBUTESb)

MoBTOPAOT MUCMbITaHWe N0 7.7.3, HO 6€3 3aMKHYTbIX HAKOPOTKO 3/1IeMeHTOB. O/JHaKO BCe BbIBOAbI HArpy3ku
3aMblKaloT HAKOPOTKO NPOBOAHUKOM Hanbobluero ceveHns (M3 ykaszaHHbIX B 7.3.1) u gnnHoi 500 mMm.
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Kputepun cooTBeTCcTBUA

B xofAe ncnbiTaHUA TOK KOPOTKOTO 3aMblKaHuA criegyeT OTK/I0UYNTL B TedeHue 5 c. Bo Bpema ncnbiTaHnA
nanupocHasa 6ymara namM mapns He AOJDKHA BOCn/laMeHUTbCcA. Kpome Toro, He f0J/IKHO MPON30ATM B3pbIBa, a
TakKxe He JO/KHbI UMeTb MECTO Aipyrme o6CToATeNbCTBA, ONAacHbIE 415 NepcoHasia h 060pyA0BaHUS.

AocTtynHoe Y 3UM

Mocne ncnbiTaHnsa Y3UTI co cTeneHbio 3awmnTbl IP2X 1 Bblle He AO/KHbI UMeTb YacTel, HaxoAAawWwmnxcs
noj HanpsHXeHMem, KOTOPbIX MOXHO KOCHYTbCS CTaHAaPTHbIM UCMbITaTe/IbHbIM LWYMOM, NPUKIaAbiBaeMbIM C yCU-
nvem 5 H (cm. FTOCT 14254). Ecnv BHYTPEeHHUI pa3beanHnTesnib He cpaGoTan. Y3UIM fomKHO BbINO/THUTL Tpe6oBa-
HUA 7.4.1 n7.5. ECNv BHYTPEHHWI pa3beanHnTenb cpaboTas, A0/KHA 6bITb 0UeBMAHA 3thhekTMBHOCTL N Heobpa-
TUMOCTb OTK/THOYEHUS.

[ns npoBepkun hakTa OTKAIOYEHUA HEO6XO0AMMO NPeANPUHATL CriedytoLine Mepbi:

a) y6eAnTbCSA BTOM. YTO Ha BbIBOAHbIX 3aXXUMaxX HeT HanpsXeHNs:

b) NPUIOXNTL HaNpPsXeHWe NPOMbILWIeHHOV YacToTbl, paBHoe 2UC. Mexay COOTBETCTBYHOLWMMU BBOAHbLIMU
1 BbIBOAHbIMU BbIBOAAMW B TeYeHne 1 MUH, NP1 3TOM NpoTeKatoLwnii TOK He A0/KeH npeBbiwaTtb 0.5 MA (4eiicTBy-
louLee 3Ha4eHmne).

McnblTaHuio criefgyeT nogBeprarb BCe BCoMoraresibHble YacTu, BK/IIOUYEHHbIe rnocnegosartesibHo ¢ Y3UTT.
KaK yKasaHO N3rotoBuTeniem.

7.8.4 CnOoCOBGHOCTb BblepXMnBaTb NepeHanpsXeHne co CTOPOHbI Harpysku

[ns aToro ncnbiTaHUA NpuknagbiBaoT 15 nMnynbcos Toka 8/20 nnn 15 umnynbLcoB KOMBUHMPOBaHHO BOS-
Hbl C HaNpsHXeHnem pasoMkHyTo Lenu Uoc, paBHbIM 3Ha4YeHNI0, COOTBETCTBYIOLWEMY er0 COCOB6HOCTY BblAepXu-
BaTb NepeHanpsiXXeHne co CTOPOHbI Harpy3ku, ykazaHHoOW nsrotosutenemM. imnynbCbl NpukiagbiBaloT TpemMs rpyn-
namu (No NATb UMMY/IbCOB B KaX0W rpynne) K BbIXOAHbIM BbIBOAAM UCNbITyemMoro o6pasua. Ha Y3MMN nogatot Uc
OT UCTOYHMKA HaMPSXKEHNA C HOMUHA/IbHbIM TOKOM He MeHee 5 A. Kaxablii UMNYNbC A0/KEH 6bITb CUHXPOHU3NPO-
BaH MO OTHOLWIEHWNIO K MPOMbILW/IEHHON YacToTe. HaunHasa oT 0e yron CUHXpPOHM3aLnmn AOKEH yBeNM4YnBaTbCca
nocrteneHHo Ha (30 £ 5)".

MHTepBan mexay umnynbcamum coctasnsaetr 50—60 c. a mexagy rpynnamm umnynbcoB — 25—30 MUH.

McnbiTyemblii o6pasel, 40/KeH HAXOAMTbCA NOJ HaNpPsXXeHneM B TedeHmne BCero LuMkna ucneltaHuin. Hanps-
XeHMe Ha BbIXOJHbIX BbIBOAAX clefyeT perucTpnpoBatb.

Kputepun cooTBeTCTBUA

Y3WM cuntaloT BblAepXaBLMM NCNbITaHne, ecnv TpeboBaHns 7.6.6 BbINOSTHEHbI.

7.8.5 XapaKkTepucTtuka neporpyskmu

JlaHHOe ncnbiTaHne NPOBOAAT TONMLKO A1 ABYXBBOAHbLIX Y3WI1. HO MOryT NpoBOAUTL A1 OAHOBBOAHbIX
Y3WT. ecnu cevyeHne BHYTPEHHUX COeANHEHUI MeX Ay BBOAHbIMU U BbIBOAHbIMY BbIBOAAMW MEHbLUE, YeM ceve-
HVe NPOBOAHMKOB, YKa3aHHOe /18 JaHHOT O UCMbITaHUA.

[laHHOe ncnbiTaHMe NPOBOAAT NPV TeMnepaType OKpyXalolero Bo3gyxa Ha obpasue, 3awuneHHomM oT
Ype3MepHOro BHELWHEro Harpesa Uan oxnaxaeHus.

McnblTatenbHas Lenb 1 MeToAnKa NPoBeAeHUs A0/DKHbI ObIThb, KaK ONUCaHo B 7.8.2. UCK/TIOYEHNEM ABNSAET-
CS Wb TO. YTO Lienu, KpoOMe rnaBHOl Lenn, 1 npeBblleHne TeMnepaTypbl He yUMTbIBAlOT B 4AaHHOM UCMbITAHNN.

McnbiTaHne BbINOMHAIOT 6€3 BHELWHNX YCTPONCTB 3aLluTbl OT CBEPXTOKA (BHYTPEHHME YCTpOlicTBa 3awWnThbl
OT CBEPXTOKA 3aMEHSA0T NepemMblyYKamu C He3Ha4YnTe IbHbIM MOJIHLIM COMPOTUBJIEHNEM).

Ecnn nsrotoButenem ykasaHa MakCumasibHasa 3aljuta OT CBEPXTOKa, B TedeHue 14 Y3UT HarpyxalT TO-
KOM. paBHbIM K— KpaTHOMY MakCMMasbHOW 3aujmte oT cBepxToka. KoaddunumneHT K BbibupatoT no tabnuuye 11x B
3aBUCUMOCTW OT HaLMOHa/IbHbIX HOPM 1 MPaBus 3/1eKTPOYCTaHOBOK.

Ta6nuuya 11x — KoathdmumeHT ToKa K. NPUMEHsieMblii f151 XapaKTePUCTUKN Neperpy3Kku

KoathtpMUMEHT K TOKa pacLiernsieHnsi a 3aB1CMMOCTY OT BAGA BbIGPAHHOMO

CrpaHa (4acTb cBeTa) 3aUMTHOTO YCTpOVCTBa
ABTOMATUUECKMA BbIKKOHYATE b lMnaBKk1iA NpefoxpaHVTe b
EBpona 1.45 1.6
CWA Ha paccmoTpenun Ha paccmoTtpenun
AnoHna 1.25 1,5

MpumeyaHune — Ecnm Tvn 3aWnTHOrO YCTPOACTBA 3rOTOBUTENEM HE yKasaH (BblktouaTteslb v npego-
XpaHuTesb). UCMbITaHNE MPOBOAAT C 60/1ee BbICOKUM KOIMMULNEHTOM K.
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Ecnn 3HayeHne makcumasibHOro CBepxXToKa 3aluTbl He yKka3aHo nsrotosutenem, KY3UI nogarT B TeveHne
14 1.1 HOMMHaNLHOIO TOKa Harpy3ku A0 cpabaTbiBaHWSA BHYTPEHHEro pasbeAnHuTens. Ecnv pasbegnHutesnb He
cpaboTan B TedyeHue 14, UcnbiTaHWe NPOAO/IXKAIOT, yBe/InunBas npeblgyliee 3Ha4eHne ncnbitaTesIbHOro Toka
Kaxabl yac B 1.1 g0 Tex nop. noka He cpaboTaeT BHYTPEHHWI pa3beguHNTENb.

KpuTepuu cooTBeTCTBUA

Bo Bpems UcnbiTaHMA NpeBblleHNe TemnepaTypbl NOBepxHOCTel, AOCTYMHbIX A1 MPUKOCHOBEHUS, He
[,0/MKHO 6bITb 60nee 60 K.

a) HecpabaTbliBaHVe BHYTPEHHEro pa3beAnHuTens:

- BU3yasibHblli OCMOTP MCMbITyeMOro o6pasua He fO/TKEeH BbISABUTb CBUAETENbCTB Kakoro-nmbo nosBpex-
[eHus;

- nocnie ucnbiTaHnsa Y3UI co cTeneHbio 3awunTbl IP2X 1 Bblle He A0/DKHbI UMETb YacTel, HaxoasaLwnxcs
noj HanpsiXeHMeMm, KOTOPbIX MOXHO KOCHYTbCSl CTaHAAPTHbIM UCMbITATe/IbHbIM LWYNOM, NPUKIagblBaeMbIM CyCU-
nvem 5 H (cm. FTOCT 14254). kpome Tex. KOTopble yXe 6bl/IM 4OCTYMHbI A0 UCNbITaHus, korga Y 3UTM yctaHoBMEHo,
KaK Npy HopMasibHOW akcnayaTauumn;

- 3aTeM ucnbITyeMblli o6pasel, npucoeanHsatoT kK UC. MicnbiTaTenbHbli TpaHCOpMaTop A0/DKEH MMEeTb Harpy-
304HYH0 CNOCOBHOCTbL MO TOKY KOPOTKOTO 3aMblKaHUA He meHee 200 MA.

TOK. NnpoTeKalLWwmii Yepes NcnbITyeMblii o6pasel, n3MepsitoT. NMMKOBOe 3Ha4YeHne ero akTMBHO cocTaBNAIO-
e HeJOMXKHO NpeBbiwaTb 1 MA. nan cob6cTBeHHas NoTpebiseMan MOLWHOCTb He A0/XKHA YBeN4YnTbCca 6onee
yem Ha 20 % No cpaBHEHWIO C U3MEPEHHOI no 7.7.5;

- nocne TOro Kak UCnbITyeMblii o6pa3el, ox/1aanMTcs Npu6N3nNTeNIbHO 4,0 TeMnepaTypbl OKpyXatoLwero Bo3-
Ayxa. ucnblTaHMem no 7.5 onpefenaoT M3MepeHHOe NpefesibHOe HanpsXXeHne AN NPOBEPKU, COXPaHUACA 1
YPOBEHb HanpsXeHUs 3alnTbl, yka3aHHbIW n3rotoButenem. VicnbiTaHne no 7.5.2 npoBOASAT TO/IbKO NpU  a UChbI-
TaHua no 7.5.4 n 7.5.5 — tonbko npu Uac. BcnomorartenbHble Lenu, Hanpumep MHANKATOPbl COCTOAHUA, AO/IKHbI
6bITb B paboyem COCTOAHNN.

NMpumeyaHune — CornacHo HacCTOSILLEMY MYHKTY «6bITb B paboyeM COCTOSIHUM» O3HaYaeT, YTO pa3beavHUTE b
He UMeeT BUAMMbIX MOBPEeXAEHU 1 octaeTcsa paboTocnoco6HbIM. PaboTOCNOCOGHOCTL NpoBepseTcs MO0 BPYUHYHO
(ecnn BO3MOXHO), NMM60O NpocTelilleit anekTpuyeckoli onepauuneli, cornacoBaHHol Mexay M3rotoBuTenem U McnbiTa-
TeNbHbIM LEHTPOM.

b) CpabaTblBaHNe BHYTPEHHErO pa3beANHUTESIS;

- nocse ucnbitaHna Y3WI co cTeneHbto 3awnTbl IP2X 1 Bbile He A4O/MKHbI UMeTb YacTel, HaxoAaWwnxcs
noj HanpsXeHMeMm, KOTOPbIX MOXHO KOCHYTbLCA CTaHAaPTHLIM UCTbITATE/IbHbLIM LYMOM, NPUKNaablBaeMbIM CyCU-
nvem 5 H (cm. FTOCT 14254). kpome Tex, KOTOpbIe yXe 6bl/IM fOCTYMHbI A0 UCNbITaHWs, korga Y3WT yctaHoBMEHO,
Kak npu HopMasibHOW akcnayaTaumu.

- Npu cpabaTbiBaHUN pa3beUHUTENA [0/KHA ObITb O4eBUAHA 3 DEKTUBHOCTbL N HEO6PATUMOCTb OTK/IO4e-
HuA Y3UM. Jna npoBepkn aToro cnegyet B TevHeHne 1 MUH NPUAOKUTb HanpsXXeHne NPOMbILL/IEHHOR YacToThbl,
paBHoe UC. KOTK/IOYeHHOMY pasbegunHuTento. NpoTekalowWwmnin TOK He 0/KeH nNpeBbiwaTth 0,5 MA (gelicTBylowee
3HaYeHune);

- BO BpeMs MUCNbITaHUA nanupocHasa bymara nnm mapns He foJIXHa BocniameHnTbca. Kpome ToOro, He
[0/KHO MPON30ITU BbiGpoca TBEPAbIX MaTepnasoB BO BPEMSA U NOC/E UCTbITAHUS.

7.9 JononHUTeNbHble UCMNbITAHUA

MpoBoaAT ANs onpegesieHNs kputTepues 6e30NacHOCTU. B HEKOTOPbIX CTPaHax BO3MOXHO MPUMeHeHne apy-
X HauMOHaIbHbIX HOPM.

JonyckaeTcsa npn He06X0ANMOCTN NPOBOANTL AAaHHbIE UCTMbITaHNA Ha Y 3UTT. npuMeHsieMblX Ha MOCTOSAHHOM
TOKe.

7.9.1 NepeHoCHble Y3WUM ¢ rubkumn kabenamm n WHypaMmun n nx KpenneHune

7.9.1.1 NepeHocHble Y3UI fo/mkHbl O6biTb CHabXeHbl aHKEPHbIM KPenjeHneM LWHypa, YToObl MPOBOAHUKN
6b1/11 CBOGOAHbI OT HATSHXKEHUS, CKPYUYMBaHUSA, KOT4a OHN NOACOeAMHEHbI K BbIBOAaM MW KOHLaM, a UX NOKpbITHe
A0/KHO ObITh 3alMLEHO OT UCTUPAHUSA.

OonneTka, ec/in nmeeTcs, AO/DKHA ObITb MPUKPEN/IEHA KaHKEPHOMY KPenseHunto LWHypa.

CooTBeTCTBME NMPOBEPSAIOT OCMOTPOM.
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7.9.1.2 AP heKTUBHOCTb yaepXBaHWA NPOBEPAIOT C/IeAYIOW MM UCNbITAaHWEM C NMOMOLLbIO YCTAHOBKU, Npea-
CTaB/IEHHO Ha pUCYHKe 8.

Pa3mepbl B MM

PucyHOK 8 — YcTaHOBKa A1 UCMbITaHUA KPEenieHus LWHypa

Y3WM c HeCbeMHbIM LWHYPOM UCMbITbIBAOT B COCTOSAHUN MOCTaBKN; NCMNbITaHWE BbIMO/THAIOT HA HOBbIX 06-
pasuax.

Y3WM c 3amMeHsAeMbIM Kabenem NCnbITbIBalOT C KabesieM HOMWUHaIbHOIO CeYeHNs, yKa3aHHbIM N3roToBUTe-
nem.

MpoBOAHNKM TMOKOro Kabensa nnu WwHypa pasbopHbix kKabeneli BBOAAT B 3aXXMMbl, BUHTbI 3aTArnBaroT Tak.
4TO6bI 3a(hMKCMpoBaTb NONOXEHNE NPOBOAHMKA.

AHKepHOe KpensieHune WHypa UCMOo/b3YIOT, KaK 06bIYHO; 3aXKMMHbIe BUHTbI, €C/TN UMELOTCS, 3aTATNBaloT Kpy-
TAWMM MOMEHTOM, paBHbIM 212 ykazaHHOT0 B Tabnuue 12.

Ta6nuya 12— Tpe6oBaHUA K 3aTAMMBAHUIO 38KMMHbLIX BUHTOB

HoMVHanLHBI AvaMeTp pessbl, MM Bpatuaoupii MomeHT, H M

Oo 2.8 0.20 0.4 _
Cs. 28 1O 3.0 0.25 0.5 -
» 3.0 » 32 0.30 0.6 -

3.2 » 36 0.40 0.8 -
» 3.6 B 41 0.70 1.2 1.2

41 » 4.7 0.80 1.8 1.2
» 47 B 53 0.80 2.0 1.4

Mocne c6opkn o6pasua ero YacTn AO/HKHbI 6bITb TOYHO MOAONHAHbI, MPY 3TOM He A0J/IKHO 6bITb BO3MOXHbIM
NPOTONKHYTb Kabenb UNn WHyp B o6pasel, Ha CKO/IbKO-HMOYAb 3HAUYNTENIbHOE PaCcCTOSIHME.

O6pa3sel, NoMeLLalOT B UCMbITaTE/IbHY0 YCTAaHOBKY Tak. YUTO6bI OcK kabenst unu WHypa pacnonaraamcb Bep-
TUKaslbHO OTHOCUTE/IbHO MecTa UX BBOAa B obpasel,.

3aTtem kabenb Unn WHyp NnogBepraroT CTOKPATHOMY HaATSXXEHUIO C YCUINEM;

- 60 H. ecnu HOMUHanNbHbIV TOK He 601ee 16 A. a HOMUHa/IbHOe HanpshkeHue A0 250 B BKIHOUYNTENBHO;

- 80 H. ecnn HOMMHaNbHbLIN TOK He 60/1ee 16 A. a HOMUHaNIbHOe HanpsXeHue ceBbiwe 250 B;

-100 H, ecnNu HOMUHAbHbIV TOK CBbILLE 16 A.

PacTarmBatoume ycunus npuknaabiBatoT 6€3 pbIBKOB, Kaxablli pa3 B TeyeHune 1c.
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CnepyeTt cneanTb 3a TeM, 4TO6Gbl ycunvne pacnpefensiiocb paBHOMEPHO Ha BCe YacTu kabens (kKunbl, n3o-
NAUMIO 1 ONNeTKy).

Mocne ucnbiTaHAa Kabesib UAN WHYP He JO/IKEH CMecTUTbCA 60s1ee yem Ha 2 MM. 11 pa3bopHbIX yCT-
POCTB KOHLbI NPOBOAHNKOB He AO/IKHbI 3aMeTHO cMeliaTbCs B BbiBOAaX; A1 HEPa3bOopHbIX YCTPONCTB He
A0/KHO 6bITb 06PLIBOB 3/1EKTPUYHECKNX COeANHEHWNIA.

Ans n3mepeHus NpoAoSbLHOIO CMeLWeHNA 40 Havana UCNbITaHUA Ha BbITATMBaHWe Ha kabene nnu wHype
npnéanM3nTesIbHO Ha paccTosAHMN 20 MM OT KOHLLa o6pasLa 1M aHKepHOro KpenaeHusa cTaBaT MeTKy. Ecnun BycT-
poiicTBax c Hepa3bopHbIMU LWHYPaMN HET HeTKO 0603HaYEHHOro0 KOHLa o6pasLa uan aHkepHOro KpenaeHus, 4o-
MONTHUTENIbHYIO MeTKY CTaBAT Ha Koprnyce o6pasua.

Mocne ucnbiTaHMA CMeLLeHe MeTKN Ha Kabesie UK WHype OTHOCUTesIbHO o6pasLa uam aHKkepHoro KpenJsie-
HUA N3MePSAI0T B COCTOAHNM HaTAXeHNs Kabens nnu wHypa.

7.9.1.3 Hepas6opHbie Y3UT Ao/mKHbI 6bITb CHabXeHbl TMO6KMM kabenem uam WHYpoOM, COOTBETCTBYHOLWUM
cTaHpapTam cepuii M3K 60227 (5) unn M3K 60245 [6), nnowanb ce4eHUs NPOBOAHUKOB KOTOPbIX NOAXOAUT ANS
MakcumasibHbIX napaMmeTpoB Y3WUT n cornacoBaHHOro ¢ HUM 060py0BaHuUA.

CoOTBETCTBUE NPOBEPSIOT OCMOTPOM, U3MEPEHMEM U NPOBEPKOV NPaBU/IbHOCTU NPUMEHEHUS TnBKnx kade-
Nei n WHYpoB cornacHo Tpe6oBaHUAM cTaHAapToB cepuii MOK 60227 [5] ¥ MK 60245 [6] (4TO NpUMEHUMO).

7.9.1.4 B Hepa36opHbIX Y3WI rnbkuii kabenb nan WHYP KOHCTPYKTUBHO A0/KEH ObITb 3alMLLIEH OT Ypes3-
MepHoOro nsrnbéa B MecTe ero BBoja B yCTpoiicTBO. OrpaHM4nTenn, npegHasHavyeHHble 418 3TOW Lenu, fo/KHbI
6bITb BbINO/IHEHbI U3 N30MALMOHHOIO MaTepuasna n HagexHo 3akpensaeHbl. CnvpasnbHble MeTann4yeckmne nNpyxm-
Hbl. OrOfIEHHbIE NN MOKPbIThbIE U30ASLMOHHBLIM MaTepuasnioM, He criedyeT NPUMEHSTb B KaYecTBe orpaHnuntenei
OT 1 3T6a NPOBOAHNKOB.

CooTBeTCTBUE NPOBEPSAIOT OCMOTPOM U UCMbITAHNEM Ha U3rM6 B yCTaHOBKe, NpeACcTaB/IeHHO Ha pUCyHke 9.

McnbiTaHe BbIMOJIHAKOT Ha HOBbIX 06pa3uax.

O6pa3sel NPUKPeNNAIOT K kosiebaTeNIbHOMY MeXaHU3My YCTaHOBKW TakKMM 06pa3oM, YTO6bI NPU HaXoX4eHnn
ob6pasua B CpefHeEM MOJIOXEHMN OCb TMOKOro kabos1a UK WHypa B MecTe BBOAA Bobpasel, Haxoannacb B BEPTU-
KaslbHOM MOJI0XEHUN, NPOXOAA Yepes OCb KonebaHus.
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N3meHas paccTosiHMe MeXxAy 3aKpeneHHOW YacTblo Konle6aTelbHOro MexaHn3ma 1 ocbto konebaHus, 06-
pasel pacnonaralT Tak. YTO6bl WHYpP COBEPLUan MUHUMa/IbHOe 60KOBOE ABUXEHUE, a KavaloLWninca mexaHnsm
ncnblTaTesIbHOM YCTaHOBKM NPOXOAN CBOKO NMOJTHYIO TPAEKTOPUIO.

B uenax 6bicTporo onpefeneHns onbITHbIM NyTeM BO BPeMS UCMbITAHUS MOHTaXHOM0 NOJIOXEHUA WHYpa C
MWHUManbHbIM 60KOBbIM A BMXEHWEM yCTaHOBKa A1 UCMbITaHUA Ha N3rnb foskHa 6biTb yCTPOEHa TaK. 4YTo6bl
pasHble onopbl A1 MOHTaXa YCTPONCTB Ha Kosie6aTeNNIbHOM MeXaHU3Me J1Ierko perysimpoBasinch.

K kabento nnu WHypy nogselinBatoT rpys Tak. HTo6bl NpUkNagbiBaemMmoe ycuane coctaBnanio:

-20 H— gnsA ycTpOWCTB C HOMUHa/bHbIM ceYeHneM kabeneli nan WHypoB cBbiwe 0,75 MM2;

-10 H— fgnsa ocTtanbHbIX yCTPOWCTB.

Mo NnpoBoAHMKaM NPONycKalT TOK. PaBHbI HOMUHaNIbHOMY TOKY YCTpOiicTBa, NN cneaytowmnii Tok (Bbi6u1-
palT MeHbllee 3HavyeHune):

-16 A — A5 yCTPOIACTB € KaGensiMu Uan WHypamMn HOMUHaIbHOTO ceyeHuns cBbile 0.75 MM2:

-10 A — ansA ycTpoiicTB CO WHYypamMmy HOMUHaNbHOro cevyeHnsa 0,75 mm2;

-2,5A — AanA ycTpoliicTB CO WHYpaMun HOMUHa/IbHOTO ceyeHns meHee 0.75 Mm2.

HanpsxxeHune mexay NnpoBOAHUKaMN paBHO HOMUHaIbHOMY HanpsikeHnto obpasua.

Koneb6atenbHbIil MexaHU3M OTK/IOHAETCS Ha 90* (45° B KaxAyl CTOPOHY OT BepTuKann), YnCno nrnbos —
10 000 c yacTtoTOl 60 M3rM6OB B MUHYTY.

OAVH n3rn6 coctaeBnseT O4HO ABMXeHne Nnbo Brnepeq, IN60 Hasag.

Mocne 5000 M3rn60B 06pasLbl C Kabensamu Uan WHypaMun Kpyriioro ce4eHusi nopopaymBatoT Ha 90° B Kosle-
6aTesibHOM MexaHu3ame; o6paslbl C MJIOCKMMU LUHYPaMn M3rnbatoT TONIbKO B HanpaB/eHUn, NepneHanKynspHoOM K
OCUY NPOBOAHMKA.

Bo Bpems UcnbiTaHWUA Ha U3TNG He AOKHO ObITb:

- NpepbIBaHnsA ToKa:

* KOPOTKUX 3aMblKaHN MexXxay NPOBOAHUKaAMMN.

CuunTaloT, YTO NPOM30LLIO0 KOPOTKOE 3aMblKaHe MexXxay NPoBOAHNKaMM TMOKOro kabens nnu WHypa, ecnm
TOKAOCTUT 3HAYEeHUS, PaBHOrO ABYKPaTHOMY MCMbITaTeNIbHOMY TOKY yCTPOMCTBa.

MageHne HaNPsXXeHUs MexAy KaxAblM KOHTAaKTOM M COOTBETCTBYIOLMM MPOBOAHUKOM C NPOMNyCKaeMbIM
ncnbiTaresibHbIM TOKOM, PaBHbIM HOMUHa/IBHOMY, He JOJ/DKHO npeBbiwats 10 mB.

lMocne ncnbiTaHUsA OrpaHNynTe b, ECIN OH UMEETCS, He JlOJIKEeH OTAENATLCA OT Kopnyca, a U30nauns rmbko-
ro kabesns unu WHypa He A0/HKHa UMeTb NPU3HAKOB UCTUPaHUS UIN N3HOCA: pa3opBaHHble NPOBOJIOKN MPOBOAHN-
KOB He [1J0/1KHbI NPOKasblBaTb N30/IALMI0 N CTAHOBUTLCA AOCTYMHbLIMU.

7.9.2 MexaHn4yeckasa NPOYHOCTb

7.9.2.1 Y3UM pomxkHbl 061a4aTb COOTBETCTBYIOLWE MeXaHUYeCcKoli MPOYHOCTbLIO, YTOGbI BblAepXNBaTh Ha-
rpysKkun, BO3HUKaloLWw e B Xoe YCTaHOBKMW U 3KCMJlyataummn.

CooTBeTCTBME NPOBEPAIOT, NoABepras obpasubl ygapaM C MOMOLLbIO yAapHOU UCMbITaTe/IbHON yCTaHOBKM,
Kak nokasaHo Ha pucyHke 10.

YpapHblii aneMeHT nMeeT nosycepurnyeckyto MOBEPXHOCTb pagmycom 10 MM. BbIMOSIHEH M3 NonMaMuga
TBEpAocTbio 100 HRC numeeT maccy (150 + 1) .

OH XeCTKO 3aKpensieH Ha HMKHEM KOHLLe CTaslbHOU TPY6KUN, BHELWHWUI AnamMeTp KOTOpoi 9 MM. a ToNwmHa
cTeHok 0.5 MM, KOTOpas WapHUPHO 3aKkpensieHa B BEPXHEN YacTu Tak. 4TO KayaeTCcs TO/IbKO B BEPTUKAIbHOW
NJ/I0CKOCTU.

Ocb WwapHupa pacrnosioxeHa Ha BbicoTe (1000 £ 1) MM Haf, OCbIO Y4apHOr0 3/1eMeHTa.

TBepaocTb No PoOKBesiNy yAapHOro afleMeHTa onpefensatoT C NOMOLLbI0O CTa/lbHOroO Wapuka AnameTpom
(12.700 +0.0025) mm. BAaBINBAEMOrO C Ha4YaIbHOW Harpy3skoii (100 + 2) H n makcumanbHOM Harpy3koi (500 + 2.5) H
B FO/IOBKY YJapHOro 3/ieMeHTa.

NMpumMmeyaHune — [lonofHUTENbHYIO MHhOPMALMIO, KacatoLLytoCsi onpeaesieHns TBEPAOCTU NIACTUHECKNX MacC
no Poksenny, cm. B FTOCT 24622.

KOHCTpyKUMA yCTaHOBKM TakoBa, YTO 415 yAepXaHusa TPyOKn B ropnu3oHTa/IbHOM NOJIOXEHUN K MOBEPXHOCTU
yAapHOro aj/ieMeHTa cnegyer npuknageisatb ycusive 1,9—2.0 H.

O6pa3sLbl ycTaHaBINBAaIOT Ha TNCTe paHepbl TONLWNHOK 8 MM. niowaabio 175 MM2, npykpensieHHOM B Bep-
XHEM U HXXHEM yrnax KXXeCTKUM KpoHwTelHaMm.

MepeHocHble Y3WUT ncnbITbIBalOT, KaK CTalMOHapHble, 1 C NOMOLLLIO BCNOMOraTe/ibHbIX CPeACTB UX Npu-
KPennsawT KUCTY haHepbl.

MoHTaxHas onopa Ao/hkHa nmeTb maccy (10 + 1) kr u fonxHa 6bITb yCTaHOB/1IeHa Ha XeCTKOW pame.
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1 — MasiTHUK: 2 —pama. 3 — BbICOTa NaaeHNs: 4 —o6pasely; 5 - MOHTaxXHbIA Kpenex

PucyHok 10a — McnbiTaTesibHasi ycTaHoBKa

Pasmepbl B MM
Marepuasbt:
T- nomvavmg; 2 3. 4. s —cTarb Fe 360
PucyHok 10b — YpapHblii 3/1eMeHT MasTHUKOBOrO MOJIOTKA A1t HAHECeHUs1 yaapa

PucyHok 10 — YpapHas ucnbiTatesibHas yCTaHOBKa M
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MOHTa)KHaa KOHCTPYKLMA J0/1KHa 6bITb TaKO, 4TOObI:

- o6pasel, MoOr 6bITb Tak pasmelleH, YTO TOYKa yaapa /IeXuT B BepTUKasibHOW MI0CKOCTU, Npoxoasuei
yepes oCb NoABECKU:

- o6pasel, Mor 6bITb CMOLLEH B FOPN30OHTa/IbHOM Hanpas/eHUN N MOBEPHYT BOKPYT OCU. NepneHANKYISpHO
noBepxXHOCTU thaHepsbl;

- TNCT haHepbl MOT NOBOPaYNBaTbCS BOKPYT BEPTUKA/IbHOL OCK.

Y3WM cKpbITOW yCTaHOBKM MOHTUPYIOT B yrny6neHnn, caenaHHoM B 6pycke u3 gepesa (TBepAblX NOpoa) uamn
MaTepuasia c aHa/lorMYHbIMU MeXaHNYeCKNMU XapakTepncTUKaMmn, KOTopbIii NnpukpenneH KAncty hanepsl (Y3UM B
COB6CTBEHHbIX MOHTaXHbIX KOPOOGKax He UCMNbITbIBAIOT).

Mpwu ncnonb3oBaHUK AepeBSAHHOrO 6pycka HanpasB/ieHe BO/IOKOH B HEM [JOJ/TXHO 6biTb NePNeHANKYISAPHO K
HanpasJ/ieHUIO yaapa.

Y3WT CKpbITOW yCTAHOBKN C BUHTOBbIM KpenaeHneM A0/DKHbI 6biTb NPUKPENIeHbl C NOMOLLbI BUHTOB K
KPOHLWTeNHaM, yrnyb6neHHbIM B 6pyCcoK.

Y3WTM cKpbITOM yCTAaHOBKM C KpensieHneM LWwnnamu Jo/MKHbI 6bITb MPUKPen/ieHbl K 6pycKy € MOMOLLbIO LMMOB.

Mepep HaHeceHVEM yAapOB KperneXHble BUHTbI OCHOBAHW 1 KpblLLek 3aTArMBatoT, NpukiagbiBas Bpalyato-
LWMA MOMEHT, paBHbI 2/3 0T ykadaHHOro B Tabnuue 12.

O6pa3subl ycTaHaB/IMBAIOT Tak. YTOObI TOUKa yjapa /iexasia B BepTUKasibHOM N10CKOCTH, NPOXoAsLiei yvepes
oCb WapHupa.

YpapHbIA 3aneMeHT A0/1XKeH cBO6OAHO NajaThk € BbicOTbl H. yka3aHHOW B Tabnuue 13.

Tab6nuuya 13— BbicoTa nageHns yaapHOro asieMeHTa

YacTn o6onoye*. noasepratolLmecs yaapam
BblicoTta nNageHus, Mvi AiEp ¥

06bI4HbIX YCTPOWCTB [LPYrx yCTpOWCTB
100 AnB AnB
150 C C
200 D D
A — yacTu Ha (ppoHTaNbHOV NOBEPXHOCTW, BK/KOYAs YacTW, KOTOpble yTonseHbl; B — 4acTu, KoTopble He

BbICTYNatoT 60/1iee YeM Ha 15 MM OT MOHTaXHOV MOBEPXHOCTM (PACCTOSIHWE OT CTEHbI) MOC/E YCTAaHOBKM, Kak Ans
HOPMasIbHOW 3KCnlyaTaumn, 3a UcktoveHemM yacTeid A: C — yacTu, KOTopble BbICTynatoT 60s1ee 4eM Ha 15 MM. HO He
CBbllLe 25 MM OT MOHT&XHOI NOBEPXHOCTM (PACCTOSIHNE OT CTEHbI) NOC/IE YCTAHOBKYW, KaK A/1si HOPMasibHOM 3KCnsyaTa-
LMK, 3a UCK/toYeHNeM YacTeid A; D — 4acTu, KOTOpble He BbICTyNatoT 6osiee Yem Ha 25 MM OT MOHTaXHOW NOBEepPXHO-
CTU (PaccTosiHME OT CTeHbI) NOC/E YCTAHOBKW, Kak [/11 HOPMaslbHOM 3KChlyaTauun, 3a UCKTHYEHEM YacTeil A.

BbicoTa NnageHus onpegeniseTcs yacTblo obpasua, Hanbosee BbiCTynawweli Hag MOHTaXHOW NOBEPXHO-
CTblo. OTO KacaeTcsl Bcex HacTei o6pasua, 3a UCK/IHYEHNEM vacTen A.

BbicoTa NafgeHns — 3TO paccTosHMe NO BEPTUKaIWN MeXAY NON0XKEHNEM KOHTPO/IbHOWN TOUKM, KOrAa MasTHUK
cBO6OAEH, Y MOSTOXEHNEM 3TOI e TOUKM B MOMEHT yaapa.

KOHTPO/IbHYO TOUKY HAHOCSIT Ha NOBEPXHOCTb YAAaPHOro 3/1eMeHTa B MecTe, rae IMHUSA, Npoxoasias yepes
TOUKY NnepeceyeHuns oceli CTaNIbHOM TPYOGKM MassTHMKA U y4apHOTo afieMeHTa 1 nepneHAnKynspHas K nJ10CKOCTu, B
KOTOPOW nexaT 3TN OCU. NepeceKaeTCH C NOBEPXHOCTbIO yAapHOro asieMeHTa.

Mo o6pasyam HAaHOCSAT yaapbl, pABHOMEPHO pacnpenenss ux no o6pasuy. Yaapbl HAHOCAT B MecTax, rae
MMeITCA OTBEPCTUSA, BCKPbIBaeMble Npu MOHTaxe (Hanpumep, po3eTku).

Ypapbl HAHOCAT B crieAyOLWeM NopsgKe:

- NATb yAapoB — AN YacTeil A. npuyeM OAUH yaap HaHOCAT B LEeHTp. MNoce Toro kak o6pased, 6b11 nepe-
MelleH FrOpM30HTa/IbHO, HAHOCSAT MO OAHOMY yAapy Bcamble He61aronpuAaTHbIe TOUKN MeXAy LLeHTPOM U Kpasimu;
nocrsie Toro kak o6pasel, 6611 NoBepHYT Ha 90° BOKPYr OCK, NepneHAnKYNsipHO K NOBEPXHOCTY haHepbl, HAHOCAT
no ogHOMY yZapy B NOA06HbIE TOYKN;

- YyeTbipe yaapa — AN yacTel B (Hackonbko 310 npuMeHumo). C n D;

- 0AVH yaap Nno o4HOMW CTOPOHe o6pasua nocsie Toro, Kak 1McT dpaHepbl 6bI71 NOBEPHYT Ha 60e, N oaAnH
yAap no Apyroi cTopoHe o6pasua nocnae Toro, Kak oH 6bi71 NOBEPHYT Ha 90° BOKPYTr OCU. NePNEHANKYNAPHON K
nucTy hbaHepbl, NP HEM3MEHHOM €ro MOJIOXEHUN:

- N0 OAHOMY yAapy MO KaxAoW u3 AByX OCTaBLIMXCA CTOPOH o6pasua npu noBopoTe nucTa haHepbl
Ha 60° B NPOTUBOMNO/I0XXHOM HamnpaB/IEHUN.
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Mocne ucnbiTaHusi o6paseL, He JO/TKeH MMETb MOBPEeXAeHui, HapyLaWwnx Tpe60BaHUs HACTOSILLEro CTaH-

AapTta. B yacTHOCTH, YacTu, Haxo4sWMecs Nog HanpsHXXeHneM, He AO/MKHbI CTaTb AOCTYNHbI ANA KACAHWUSA CTaH-
[APTHBIM UCTbITATENBHBIM LYMOM.

MoBpexaeHne oTAeNKN, MefiIKne TpeLlnHbl, KOTOPble HE CHUXaloT paCCTOﬂHMVI YTe4ykn 1 BO34yLWHbIX 3a30-

poOB. Menkune 3a3y6pV|H|>|, He Bavdwune I'Ial'y6H0 Ha 3alnTy OT NOPaXKeHNA ITEKTPUHECKUM TOKOM UN OT NPOHUK-
HOBeHWUA BOAbl, BO BHUMaHNe He NpUHUMatoT.

TpeLwuHbl, HeBUAVMble 683 MPUMEHeHNs yBeNIMUNTebHbIX NPUGOPOB, NOBEPXHOCTHbIE TPELMHbI Ha WTaM-
NoBaHHO BOJIOKOHHOW NOBEPXHOCTU W T. M. BO BHUMaHVe He NPYHUMaIOT.

7.9.2.2 TlepeHocHble Y3WI ncnbiTbiBalOT BO Bpaliawlemcs 6apabaHe, nokasaHHOM Ha pucyHke 11.

Pa36opHble Y3WT ocHawatT rubkmum kabenem nam WHYpPOM, yKkasdaHHbIM U3rOTOBUTENEM, CO CBOGOAHbIM
KOHLLOM A/IMHOV Npn6nmn3nTenbHo 100 mm.

1 — [IepeBsHHbIA GPYCOK; 2 — CTaslbHasi Onopa; 3 — Pe3VHOBas AETallb; 4 —JIACT, JIAMVHVPOBaHHbIA MN1acTKam
— Kopnyc BpalLatolLerocst 6apataHa BbINOIHEHHOTO Ha SIMCTOBOM CTa/ TOJILYHOW 1,5 HM

PucyHok 11 — Bpawatowmiica 6apabaH
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BWHTBI BbIBOAOB 1 C60OPOUHbIE BUHTBI 3aTArMBalOT MOMEHTOM, paBHbIM 2/3 ykazaHHOro B Tabnuue 12.

Hepas6opHble Y3WT ucnbITbIBalOT B COCTOSIHUM NOCTaBKW, TMBKNA kabenb nnn WHyp o6pe3atoT Tak. YToGbI
CBOGOAHbIN KOHeL A/IMHON Npnbnn3nTensHo 100 MM BbiCTynan U3 ycTpolicTBaa.

O6pasuybl copacbiBaloT € BbICOTbI 500 MM Ha CTas/IbHYIO NIATY TOALWWHOK 3 MM. YMCA0 NafgeHuin B 3aBUCUMO-
CTM OT Macchbl o6pasua Jo/HKHO ObITb CNefyoLWmnm:

-1000, ecnn macca obpasua 6e3 kKabens uan wWHypa He npeBbiwaeT 100 T:

- 500, ecnu macca o6pasua 6e3 kabena unu wHypa ceblwe 100. HO He 6on1ee 200 T,

-100, ecnun macca obpasua 6e3 kabensa nnu wHypa cebiwe 200 T.

BapabaH BpaujaeTcs ¢ 4acToTol 5 MUH-1; Taknm o6pasom nponcxoanT 10 nageHunii B MUHYTY. OJHOBPEMEH-
HO B 6apabaHe NCMbITbIBAOT TO/IbKO 0AUH 06pa3sel,.

Mocne ncnbiTaHna o6pasubl He A0/MKHbI UMEeTb C/1e0B MOBPEeX4eHNs, B YaCTHOCTU:

- HW OflHa YaCTb He A0/DKHa 6bITb pasbenHeHa nnum ocnabnexHa;

- He O/IKHO 6bITb BO3MOXHOCTU KOCHYTbCS HacTel, HaxoAAWMNXCA NoJ HanpskeHneM, faxe ¢ NoOMOLLbIO
CTaHAapTHOrO UCNbITaTe/ILHOTO Wyna, NpukiagbiBaeMoro c ycuinem He 6osiee 10 H.

Mpn npoBepke nocrse ncnbiTaHMsa ocoboe BHMMaHWe crneayeT yAenuTb NOACOEANHEHUIO TMOKNX Kabenei
WAW WHYPOB. [lonycKaeTcss NO/IOMKa MeNKUX YacTeid Npu yCc/ioBUM, UYTO He HapylleHa 3auuta OoT nopaxeHus
3/1EKTPUYECKUM TOKOM.

MoBpexaeHNeM OTAENKN U MeNTIKUMUN 3a3y6pUHAMMN, HE CHUXKAOLWNMWN PAcCTOAHUIA YTeUKN UAW BO3AYLIHbIX
3a30p0OB, MOXHO NpeHebpeyb.

M3mMepeHHOe nNpefesibHOe HanNpsXeHne cnefyet onpeaensatb UCMbITaHUAMM No 7.5. NicnbiTaHue no 7.5.2
NpPoBOAAT TOMIbKO NpW /M. a CnbITaHWA No 7.5.4 n 7.5.5 Tonbko Npu WX .A4na ncnbiTaHusa no 7.5.3 cnegyeT npume-
HATb MakCMMyM 10 n3MepeHHbIX MUKOBbIX 3Ha4YeHN. O 6pasel cCUNTAIOT BblAepXXaBLUUM UCMbITaHWe, eCIN U3Me-
peHHOe npejesibHOE HanpskeHne Hke nnun pasHo UQ

3aTeM ucnbITyembli 06 pasel, NOAKNOYAIOT K UCTOYHMKY HaNPSXXeHUs C MakCUMasbHbIM ANUTeNbHbIM pabo-
4nm HanpskeHnem Uc npm HOMUHasbHOW YacToTe. MicnbiTaTeNbHbI TpaHCOpPMaTop A0/1KeH MMeTb TOK KOPOTKOro
3amMblKaHNA He meHee 200 MA. eC/in U3roTOBUTENIEM HE NPeAYyCMOTPEHO APpYyroe 3HayeHune.

M3mepstoT TOK. NpoTekatownii Yepes ncnbiTyemblii o6pasel,. NMMKoBoe 3HavYeHKe ero akTUBHOI cocTaBsito-
e He AO/HKHO npesBbiwaTb 1 MA. NM60 cob6CcTBeHHas noTpebasemas MOLWHOCTb He A0J/1XKHA yBe/iM4mBaTbCs
6onee yem Ha 20 % 3Ha4vyeHus no 7.7.5.

7.9.3 TepmocTOiikOCTb

7.9.3.1 B TeyeHne 14 Y3UM BbigepxunBalT B HarpesaTeNbHOM WKady npu Temnepatype (100 * 2) °C.
N3onupytoumnii kKoMmnayHza, NpyMeHsieMblii BO BHYTPEHHEM MeXaHW3Me, He AO/IKEH BbITeYb B 3HAYNTENbHOM KOJU-
yecTBe. [locne oxnaxaeHns NcnbiTyemoro o6pasLa, ycTaHOB/IEHHOrO, Kak Npy HOpMasibHOM aKcnayaTaumu, yac-
TN. HaxoAawmecsa Nog HanpsH>KeHneM, He A0/1KHbI 6bITb 4OCTYMNHbI A1 NPUKOCHOBEHUA CTaHAAPTHBLIM MUCMbITa-
TeNlbHbIM LWYNOM, NpUKNaabiBaeMbIM € ycunnem He 6onee 5 H.

CuntaloT, uto Y3 BbiAepXano NcnbiTaHUA, faxe ecnv pasbegnHutesb Y3UI pasoMKHyncs.

7.9.3.2 HapyxHble yactn Y3UNT n3 n3onsaumMoHHOro marepuana nogsepraroT UCMNbITAHUIO faB/1eHeM cTallb-
HOrO WapurKa ¢ NOMOLLbI0 YCTAHOBKWN, MOKa3aHHOW Ha pucyHkax 12a un 12b.

PucyHok 12b — Harpy3ou-
HbI CTePXeHb A/18 UCTIbI-
PucyHoK 12a — YcTaHOBKa A/19 UCNbITaHUA AaB/IeHUEM TaHuUA faB/IeHNEM Lapuka
wapuka
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YacTun 13 n30N1AUMOHHOro Matepuana, nogaepxuBaroLne TokoBeayle YacTu 1 YacTu Lenu 3aseMmsieHuns,
MCNbITbIBAIOT B HarpeBaTe/IbHOM LWKady npy Temnepatype (125+2) X .

YacTun 13 n30s1ILMOHHOI0 MaTepuarsna, He nojaepxusatoliMe TOKOBeAyLMe YacTu 1 YacTu Lenu 3asemne-
HUA. faXe KOHTaKTUpyloLWMe C HAMK, UCNbITbIBAIOT Npy Temnepatype (70 £ 2) X .

NcnbiTyemblii o6pasel, cOOTBETCTBYOWMUM 06pa3om pasmellaloT, ero NOBepXHOCTb pacnonaraeTcsa ropu-
30HTa/IbHO, a CTa/IbHOl Wapuk AnameTpoM 5 MM gaBUT Ha NOBEPXHOCTbL € ycunnem 20 H.

CnycTs 1 4 wapuk cHUMalT 1 o6pasel, NOrpyxatT B XONOAHYI BoAy Ha 10 c. TemnepaTtypy o6pasua
CHMXAalOT 10 TemMnepaTypbl OKpyXxatowero so3gyxa. IsmepatoT anameTp OTTUCKA WapuKa, OH He [OJIKEH NPEBbI-
waTb 2 MM.

MpunmMmedaHune — KepaMmnyeckne 4aCcTnm 3TOMY UCMNbITAHUIO HE MOA/Iexar.

7.9.4 CTOIAKOCTb K YUpe3MepHOMY HarpeBy 1 OrHIO

CornacHo TOCT27483 (pa3gensl 4— 10) npoBOAAT UCMbITaHME pacKasieHHO NPOBOOKON Npu cobntoge-
HUW CrneayroLWwnX yCnoBuii:

- ANA HapyXHbIX YacTeln Y3UMM 13 n3onsumoHHoOro matepuana, nogaepxunsarolinx TokoBegyline 4actm n
4acTu 3alWmnTHON Lenu, ncnbiTaHMe NPoBOAAT Npu TemnepaType {850 + 15) X ;

- ANA APYTUX HAPYXHbIX YacTeld M3 30MSILMOHHOTO MaTepuasna UcnblTaHue NPoBOAAT Npu Temnepartype
(650 + 10) °C. AnA uenei HacToALWErO NCMbITaHUSA OCHOBaHNA Y 3WI Hapy>XHOW YyCTaHOBKM CUMTAOT Hapy>XXHbIMU
yacTsmu. MicnbiTaHMe He NPOBOAAT Ha YacTAX U3 KepamMmuyeckoro matepuana.

Ecnv nsonupytouime 4acTu BbiNOSIHEHbI U3 OANHAKOBOro MaTepuana, ucnbiTaHne NPOBOAAT TO/IbLKO Ha 0f-
HOIi M3 3TUX4acTel cornacHo COOTBETCTBYIOLLEN TemnepaType UCMbITaHUA pacKaseHHOM NPOBO/IOKOA.

McnbiTaHMe NPoBOAAT A1 rapaHTUM TOro, YTO packaseHHas NPoBOJIOKa B 3afaHHbIX UCMbITATeNbHbIX YC/10-
BUSAX HE BbI30BET BO3ropaHns U3osaLMOHHbIX YacTel, NN YacTb U3 U30IALMOHHOrO MaTepuana, kotopas MoxeT
BOCMN/IaMeHUTbLCS, 6yaeT ropeTb OrpaHNYeHHOe BPEMS, & OFOHb He nepelifeT B NOCTOSAHHOE NJlams U He BbI30BeT
BbliNaJeHNs ropALNX YacTel nyacTul U3 NCNbITyeMoi vyacTu.

McnbiTaHne NpoBOAAT Ha OAHOM Oob6pasLie.

B cnyyae COMHeHMS UCNbiTaHMe NMOBTOPSIOT ellje Ha ABYX o6pasuax.

McnbiTaHe NpoBOAAT NpUKNaAbiBaHMeM packasieHHOW NPOBOJIOKN OAMH pas.

Ansa ncnblTaHna o6pasel, A0/HKeH ObITb MOMeLLeH BcaMoe Heb1aronpusAaTHOE NOJI0XeHNe, KOTOPOe BO3MOX-
HO B NpeAnofaraemMbiX yCN0BUAX aKCNyaTaunmn (McnbiTyemasi NOBEPXHOCTb — B BEPTUKa/IbHOM MOI0XEHUN).

MeTnto packasieHHOW NPOBOIOKM NPUKNaAbIBaIOT K 3a4aHHOM MOBEPXHOCTM UCNbITyeMOro obpasta c yuetom
yCcnoBuii npegnonaraeMoii akcnayatauum, Npu KOTopbIX HarpeBaTesIbHbIN UNW HakanseMblii 3/1eEMEHT MOXET BOUTH
B KOHTaKT C 06pa3uom.

CunTaloT, UTo 06pasel, NpoLles UcnbiTaHMe packasieHHON NPOBOJ/IOKOW, ecnu:

- OTCYTCTBYeET BUAMMOE N/1aMs NN yCTONUYNBOE CBEYEHUE;

- Mnams 1 packaneHHble YacTu Ha o6pasLe yracatoT B TedeHue 30 ¢ nocne yganeHns packasieHHON NpoBOIOKN.

Mpu ncnbiTaHUM packaneHHo NpoBOIOKOKM Nog o6pasel, NoAkMaAbIBalOT COCHOBYHO JOCKY, 06GEPHYTYIO Nna-
NMPOCHOI GyMaroii.

7.9.5 NpoBepka BO3AYLWHbIX 32a30P0OB N PACCTOSAHUNA yTeUYKMN

PaccTosiHMA Mexay 31eKTpoJaMmn NCKPOBbIX Pa3psAAHNKOB He YYUTbIBAlOT Npu onpeAesieHnn BO34YLWHbIX
3a30pOB 1 PaCCTOAHWNI YTeUKu.

7.9.5.1 Y3WI HapyXHOI ycTaHOBKM

Bo3aylHble 3a30pbl M PACCTOAHUA YTEUKN MeXAY YacTAMU, HaXoAAWMMNCA NOA HaNpsXXeHneMm, n semsei
He MOryT 6bITb MEHbLUE 3HAYEHWUI, yKa3aHHbIX B Tabnnue 14.

Tab6nunuya 14 — Bo3ayluHble 3a30pbl M PACCTOSIHUS yTeukn anst Y3UI HapyHO yCcTaHOBKM

PaccTosiHne yTeukn a mm

MakcumasibHoe ANUTeIbHOoe MVHVMa/IbHBI 0034YLLIHbI [J151 VBONSILVMOHHBIX MATepUarnos c*
paboyee HanpsbkeHve Y3UI, B 3a30p, MM .
CUT a 600 400i CUT a 600
Lo 450 3.0 6 7.5
OT 450 po 600 5.5 12 15.5
» 600 x 1200 8.0 20 25.5
» 1200 * 1500 10.0 30 40.0

* BO3MOXHbI Apyrne 3HayeHus, ec/in CTerneHb 3arpA3HEHUss HWKe 4 UNv NPOBOAAT UCTMbITaHUS Ha 3arps3HeHuve.

NMpunmeyaHune — faHHble 3Ha4eHMs B3ATbI N3 M3OK 60664-1 (7) ANS BbICOTbI HAA ypPOBHEM Mops A0 2000 m.
CTeneHn 3arpsisHeHus 4 1 ycnoBuii HEOAHOPOAHOW cpeabl.
CUT — cpaBHUTE/bHBIN MHAEKC TpekmMHrocTokocTn (cm. FTOCT 27473. pacteop A).
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7.9.5.2 Y3WM BHYTpeHHeli yCTaHOBKM
Bo3ayuiHble 3a30Pbl U PACCTOAHNA YTEUKN HE A0/DKHbI 6bITh MEHbLIE 3HAa4YeHW, ykasaHHbIX B Tabnuue 15.

Ta6nuya 15— Bo3gylwHble 3a30pbl ¥ PACCTOSIHUS yTeukn ana Y3WIM BHYTPeHHER yCTaHOBKM

Jo 100 Or 100 Or 200 Or450 Or 600 Or 1200

[nvtensHoe paboyee HanpsbkeHve Y3, B 10200 10450 [0600 [01200 Ao 1500

Bo3aylHble 3a30pbl, MM:

1) mMexay YacTaMW, HaxoAAWMMUCS MOA HanpshKeHVeM,
pasHoii NonsipHOCTU 1 2 3 55 8 12

2) mMexay 4acTAMW, HaxoAAWMMUCA NoA, HarnpshkKeHneM, u

- BUHTaMu 1 APYrMMU yCTpolicTBamMu ANSi KPENIEHUsT Kpbl-
LeK. OTCoeAMHSIeEMbIMU MPU MOHTaxe Y3U 12

- KpenexHbIMy MOBEepXHOCTAMU (NpuMMevaHune 2) 2 4 6 n 16 24

- BUHTaMy UM Apyrumn ycTpoicTBamu A5 KpensieHns

=
N
w
[$2]
al
(o]

Y3UN (npumedvaHne 2) 2 4 6 n 16 24
- Kopriycamu (npumeyaHus 1 u 2) 1 2 3 55 8 12
3) Mexay MeTa/l/INYeCcKMMM YacTAMU MexaHu3ma pasbe-

AVHNTeNsa n
- Kopnycamu (NnpumevaHuve 1) 1 2 3 5.5 8 12
- BUHTaMV 1 OpYrumMun ycTpoicTBamu Ans kpennexms Y3 1 2 3 5.5 8 12

PaccTosiHna yTeuku, MM:
4) Mexay 4YacTsMW, HaxOASLWMMUCS MO HanpshkeHnem,

pa3Hoil MoNspHOCTU 1 2 3 55 8 12
5) Mexay 4YacTsiMW, HaxOAAWMMUCS MoA HanpsbkeHnem, n
- BUHTaMW 1 ApYrMMun yCTpolicTBamu A1 KPenIeHnst Kpbl-

LUEK, OTCOeAVHSIEMbIMM MPU MOHTaxke Y3WUT 1 2 3 55 8 12
- BUHTaMu WU ApYrMMy ycTpoiicTBamMu A1 KpensieHns

Y3UN (npumedaHue 2) 16 24
- Kopnycamu (npumedaHue 1) 1 2 3 5.5 8 12

N
S
[«2]
B

MpumeyaHusa

1 Onpepgenenve cm. 7.9.7.2.

2 Ecnv Bo3ayluHble 3a30Pbl M PACCTOAHUS YTEUKU MeXAY YacTsIMU YCTPOICTBA, HaXOAALWMMUNCA MOA, Hanpsixe-
KNeM, 1 MeTa/I/IM4eCKM 3KPaHOM MM MOBEPXHOCTbLIO, Ha KOTOPOI ycTaHOB/1eHO Y3UTM. 3aBUCAT TO/IbKO OT KOHCTPYK-
umn Y3UMl. OoHM He MOryT 6biTb YMeHbLUeHbI, Korga Y3UI ycTaHOBNEHO B CaMOM He6G1aronpusTHOM MOS0XEeHUN
(gaxe B MeTa/lIMYeCKo 060/I0YUKe), AOCTATOUHbI 3HAYeHMs CTpoK 1 n 4.

7.9.5.2.1 VicnblTaHne: namepeHus

MN3mepeHunsa BbINOMHAIOT 6€3 NPOBOAHMNKOB, a TakXe C NPOBOAHNKAMMN Hanbo/IbLLEero ce4eHns, ykasaHHOro
n3rotoBuTesieM. Malikv U BUHTbI C 3KCLLEHTPUYHbIMUW FO/IOBKaMM CUUTAIOT caMbIMU HEYAOGHbIMY ANA 3aTATUBAHUS.
Ecnun nmeetcsa neperopoaka, To BO34YLHbIV 3a30p N3MeEPSAIOT Hepes Neperopoaky, ecanuv neperopoaka cocTouT U3
ABYX YacTel, He coeJMHEHHbIX BMeCTe, BO34YLIHbI 3a30p U3MePAIOT Yepes3 pa3fgennTesnibHblli 3a3op. PaccTon-
HUS Yepes Wesin NN OTBEPCTUSA B HAPYXHbIX YACTAX BHE U3ONALMOHHOIO Matepnasia u3aMepstoT No meTtasainyec-
KOV chosibre No kacaTeNbHOW NOBEPXHOCTU; A5 3TOro (PONbry He 3anpaBnsAtoT BoTBepcTMs. C NOMOLL b0 UChbITa-
TenbHoro wyna (cm. 7.9.1) ee cnepyet 3anpaBuUThb B YI/bl.

B cnyuae, ecnuv Ha nyTu yTeyku BCTpeyaeTcs yrnybaeHue, ero npousib NnpuHUMaloT BO BHUMaHWeE TOJIbKO B
TOM cnyyvae, Korga ero wmpuHa He meHee 1 MM; yrny6s1eHns MeHee 1 MM yunTbIBalOT TOMIbKO MO WWPUHE.

Ecnun nmeeTtcs neperopojka, coctosilas u3 AByx yacTteld, He CK/IeeHHbIX BMeCTe, PacCTOsiHUe yTeuku ns-
MepsaoT Yepes pasgennTesibHbl 3a30p. ECnv Bo3AyLWHbIV NPOCBET MeXAy YacTblo, HaXoAALencsa nog Hanpsxe-
HVEM. 1 Neperopoakoli C MOHTUPYEMbIMU MOBEPXHOCTAMN MeHee 1 MM, TO MPUHUMAOT BO BHMMaHWe paccTosiHue
TOJIbKO Yepe3s pa3fe/ifAtoLyto NOBEPXHOCTb, KOTOPYIO TOrA4a cHNTaloT pacCToOAHNEM yTeukn. Ecnum e HeT. To nosi-
HOe paccTOsiHMe, MHbIMW CI0OBAMWN, CyMMapHOe 3HavyeHne BO3YLWHOMo NpocBeTa U pacCTOAHMA No pasgensaioLLei
NOBEPXHOCTU CUUTAIOT BO3AYLWHbIM 3a30poM. Ecnv meTansnyeckne yactu NOKpPbITbl CAaMOOTBEpAeBatoLen cMo-
noi cnoem TOJWMHOM 2 MM MW N30/IMPOBaHbI, TO PACCTOSTHUA YTeUYKM 1 BO34YLLIHbIE 3a30Pbl UCMbITAHMIO HaNps-
XeHuem no 7.9.8 He nogBepraroT.

7.9.5.2.2 /InTbe He [O/IKHO BbIXOAUTL 3a Kpali npecc-hopMbl, MMTbeBas Macca A0/1KHa NJI0THO npuaeratb
K CTEHKaM MosiocTu, a MeTana AOJIKeH pacnpeaensiTbCa B Hell paBHOMEPHO. VicnbiTaHWe NPOBOAAT NOMbITKOWN
OTAeNNTb INTbEBYIO Maccy 6e3 NOMOLLM NHCTPYMEHTA.

46



FOCT P51992—2011

7.9.6 TPEKMHIOCTOMKOCTb

McnbiTaHne He NPOBOAAT, ECN U30/IALMOHHBIN MaTtepuasn Kepamnyecknii WM pacCTOSHUA YTeYKU, Kak MUHK-
MyM B /1Ba pasa npeBbIWatoT 3HaYeHUs, ykasaHHble B 7.9.5. icnbiTaHne — no FOCT27473. kputepuii A. ncnbita-
TenbHOE HanpshxeHue 175 B.

7.9.7 ConpoTuB/ieHe n3onaunn

NcnbiTaHne — no TOCTP 50345.

[aHHoe ncnbiTaHne He NpoBOAAT AN Y3UT B MmeTannnyeckoii o605104ke C 3a3eMIeHNEM.

7.9.7.1 WcnbiTyemble 06pa3ubl AO/HKHbI 6bITb MOATOTOB/IEHBbI CeAyOLWMM 06pa3om.

JlononHuTeNnbHble BBOAHbIE OTBEPCTUS ANS KaGenei, ec/iv UMeTCs, OCTaB/SOT OTKPbITLIMU; €CNTN UMEetoT-
CAl BCKpbIBaeMble Npy MOHTaXe OTBEPCTUSA, O[HO U3 HAX OCTABJ/IAOT OTKPbITbIM. KpbILWKW U ApYyrue 4acTu, CHUMa-
eMble 6e3 MOMOLN UHCTPYMEHTa, YAansAioT U Npu He0O6Xo0AMMOCTH NOABEPraloT B/IaXHOW 06paboTke. BnaxHyto
06paboTKy NPOBOASAT B KaAMepe Npu OTHOCUTE/IbHOM BriaxXHOCTU OT 91 % A0 95 %. Bo Bcex Toukax, KyAa MOXeT
O6bITb MOMeELLEH UCMbITYEMbI 06pasel, NogaepXnBatoT TeMnepaTypy okpyxatuwero Bosgyxa Tot 20 °C go 30 °C
cToyHoCTblo + 1 °C. Mepepn nomeleHnem o6pas3LoB B Kamepy B/IaXHOCTU OHU JO/KHbI UMeTb TemnepaTtypy oT T
no (7 +4) °C.

McnbiTyeMble 06pasybl BblAEPXMBAIOT B KAMepe BNaXHOCTU 2 cyT (48 u).

MpumevyaHnsa

1 B 60/bLUMHCTBE C/lyYaeB UCMbITyeMble 06pasLibl MOXHO AOBECTU A0 Tpebyemoi TemnepaTypbl, BbiAepxas UX He
MeHee 4 4 npu 3TOl TeMnepaTtype nepepn B/IaxXHOW 06paboTKOMN.

2 OTHOCUTeNbHOW BRaxXHOCTN OT 91 % A0 95 % MOXHO A06UTLCA, MOMECTMB B KaMepy B/I&XHOCTU HaCbILWEHHbIN
BOAHbI pacTBop cynbdarta HaTpust (Na2S0.<) nnm Hutpata kamst (KNOJ). nMetloLwmii fOCTaTOYHYHO KOHTaKTHYHO NoBepX-
HOCTb C BO3[yXOM.

7.97.2 BbiaepxaB 30— 60 MVH nocsie BNaxHo 06paboTkn, Ha 06pasLibl NofalT Hanpsi)XeHne NoCcTOSSTHHOTo
TOoKa 500 B n cnyctsa 60 c U3MepsAoT CONPOTUBJIEHNE U3ONTALUN.

N3mepeHne NpoBOAAT B KaMepe BAAXHOCTU AN B MOMeELeHNN, Kyfa NepeHoCcAaT obpasybl ANS AOCTUXKEHNS
3aflaHHOI TeMnepaTypbl, 1 TONIbLKO NOC/E KpensieHns YacTe, KoTopble MOrN 6bITb CHATHI.

N3mepeHus npoBoAAT B crefytoWwem nopsakxe.

a) mexy BCeEMU COeHEHHbIMM BMECTe HYacTAMU, HaxoAAWMMMCA Mo Hanps>XeHneM, n kopnycom Y31,
[OCTYMHBIM NPU C/Iy4alHOM KOHTakTe. «kKoprnyc» B KOHTEKCTe AaHHOro UCMbITaHUA O3HavaeT;

- BCe JOCTYMNHbIE ANS NPUKOCHOBEHNSA MeTasl/In4yecKmne 4acTu U MeTanIM4yeckyto ponbry Ha noBepxHOCTH
M30M1ALMOHHOro MaTepuana, KoTopble OCTYMHbI MOC/e YCTaHOBKM, KaK A/1 HOPMasibHO aKcnyataumm;

- MOBEPXHOCTb, Ha KOTOPOI ycTaHOBMeHO Y3 . npn HEO6XOAMMOCTU NOKPbITYI0 MeTanin4yeckoli (honbroi;

- BUHTBI M Apyrue npucnocobneHnsa ansa kpennexunsa Y3UNM k onope.

Mpun n3MepeHnsax meTasinyeckyo oonbry pasmellarT Takum 06pa3oM, 4ToObl 3P PEeKTUBHO UCNbITATb BO3-
MOXHble o6pa3oBaBLUMeCcs NPV INTbE 06/10U.

3alTHbIEe 3/1eMEHTbI, COeiMHEHHblIe C PE, B3TOM UCMbITAHUN MOXHO OTCOEAUHUTD;

b) Mmexay yactamu Y3UT. HaxoAAaWmMMNCA NOA HanpshkeHneM, rnaBHOM Lenn n 4yacTamMmun, Haxo4awWwmnmmcs
nog HanpshkeHneM, BCcrnomoraTesibHbIX Lieneli, ecim umetoTcsi. ConpoTUBEHNE N30NALUN HE AO/DKHO BbITh HUXE:

-5 MOM — gNna n3mepeHuit cornacHo nepeyncieHunto a);

-2 MOM — gNns naMmepeHuii cornacHo nepedyncneHuto b).

7.9.8 OnekTpnyeckasa NPOYHOCTb MU30NALUN

Y3WTM HapyXHOW yCTaHOBKN UCNbITbIBAOT MeXAY BblBOAaMU 6€3 BCTPOEHHbIX YacTeN.

B xopne ncnbitaHus Y3W T noaBepratoT 06pbi3rnBaHnio cornacHo M3K 60060-1 (nyHKT 9.1) [1].

Y3WTM BHYTpeHHel yCTaHOBKM UCNbITbIBAIOT, KakK yka3aHo B 7.97.2, nepeuyncrieHns a) nb).

Y3WT ucnblTbiBalOT HaANPSAXeHNeM nepemMeHHoro Ta6nunuya 16— JneKTpruyeckas NPOUYHOCTb U30NALMUN
ToKa cornacHo Taénuue 16. HaunHas ¢ NONOBUHbLI yKa-

[OnuTtensHoe pa6ouee VicnbiTaTenbHoe Hanpske-
3aHHOrO 3HAYEHUS, HaNPsKeHNe NOBbIWAaloT B TeHeHne HanpsokeHme Y3UM ut. B HVie MepeMEHHOTO ToKa, KB
30 c 10 MNOJIHOTO 3HaYeHnsA, KOTOpoe 3aTeM BblJepXuBa-
10T B TeuyeHne 1 MUH. flo 100 11

¥ 200 17

Mpw UCNbITAHUK HE A0/HKHO NPOUCXOANTL 06Pa3o- o 450 -
BaHUA Ayrvn UNu npo6os, ofHaKo AOMNYCKaKTCA YacTuu- 600 33
Hble paspsaabl, eC/IY U3MEHEHME HaNPsHKEHUSA Npu pasps- a 1200 4.2
ne coctasriseT meHee 5 %. * 1500 5.8
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CunoBsoii TpaHcthopmaTop, NPUMeEHAEMbIV NPU UCNbITAHWUW, MOC/e TOT0 KaK OH 6bl1 OTPerysinpoBaH Ha Ucnbl-
TaTe/lbHOe HanpshkeHne Npyu pasoMKHYTbIX BbIBOAaX, f0/HKEH o6ecnevynBaTb TOK KOPOTKOrO 3aMblkaHUSA nopsigka
200 MA npu 3aMKHYTbIX HAKOPOTKO BblBOAaX. Penie MakcMManbHOro Toka, eC/in UMeeTCs, A0/IKHO cpabaTbiBaThb,
ec/n TOK UcnblTaTenlbHOM uenu npeBbicuT 100 MA. YCTPOWCTBO 418 U3MEPEHUSA UCMbITATe/IbHOIO HanpsXeHns
[O0JHKHO UMETb MOrPewHocTb £ 3 %.

BcnomorartenbHble uenu ncnbiTbiBatoT cornacHo FOCTP 50030.5.1.

7.9.9 CTOMKOCTb K MPOHUKHOBEHUIO TBEPAbIX YacTuUl, 1 BOAbI

McnbiTaHne npoBogat cornacHo FOCT 14254 Ha cooTBeTCTBUE CTENMEHU 3alUThbI.

7.9.10 VicnbiTaHWe MHOTOMNOOCHbLIX Y3WUT Ha cyMMapHblii paspsifHblii TOK

Ycnosusa ucnblTaHWit

BbiBog PE v PEN mMHoronontocHoro ¥ 3W T coegnHAIOT C OAHOW CTOPOHOW UcnbiTaTteNbHOro reHepaTopa.
Kaxxablii n3 oCcTaBLUMXCS BbIBOAOB COEAUHSIOT C APYroii CTOPOHOW reHepaTopa Yepe3 06bl4HOE NOJIHOe CONpPOTUB-
NleHune. cocTosliee U3 akTMBHOro conpoTmeieHns 30 MOM 1 MHAYKTUBHOIO COMPOTUBEeHNsA 25 MK .

MpnmeyvyaHnsa

1 laHHble MOJIHbIE COMPOTUBIEHNS UMUTUPYIOT MOACOEANHEHNE K UCTOYHUKY NUTaHUS, W3MepuTeNibHas cuctema
(Hanpumep, WYHTUPOBaHWNE) He AO0/DKHA BAVATb Ha UX YBE/NYEHMe.

2 [laHHas ucnbiTaTeNlbHas cxema He ABSETCA NpeAcTaBUTESIbHOW ANS BCe CUCTEMbl 3/1EKTPUYECKNX CXEM,
noaToMy A1 Apyrvx npoueayp UcrnbITaHUs MOryT NOTPeboBaTbC cneundnyHbie CXeMbI.

MoryT 6bITb TPUMeHeHbI 60/1ee HU3KME NOJIHbIe CONPOTUB/IEHUS, €CN AeliCTBUTe IbHbI AONYCKN Ha 3Have-
HMS NPONOPLMOHA/IbHbIX MMNY/IbCHBIX TOKOB COracHo tabnuue 17.

MpuMeyaHune — MNPoONOPUMOHA/IBHBIV UMMY/BCHBIA TOK PaBeH 3HAYEHWI0 CYMMapHOro pPaspsiiHOro TOKa,
neneHHomy Ha N. rae N — uncno TokoBeAyLmnX BbIBOAOB ((hasHble 1 HeliTpasibHbIi).

Ta6nunya 17 — [lonyckn Ha NPONOPLUMOHA/IbHbIE UMMY/IBCHbIE TOKN

Knacc vcnbitaHns MponopuyoHasibHbIE UMMY/IbCHLIE TOKM JAonyckn, %
~ApmLLL) = “peax(2| = ~poaMKO= "poak ? N, + 10
McnbiTaHne knacca | 9(1) = 9pj = ®N) = / + 20
w/i?m = WW?<2) = ~ Nl=W/R (/tDlal)ywJ + 35
VcneiTanue knacca Il Auzo(1>= “e20<)= 4r20(N) = ~Tota: | N + 10

Mpoueaypa ncnbiTaHnA

MHoronontcHoe Y3UI ucnbiTblBalOT OA4UH pa3 C CyMMapHbIM pa3pAagHbiM TOKOM YIaal yka3aHHbIM U3roto-
BUTENEM.

Kputepun cooTBeTCTBUA

3aTem mcnbiTaTesibHbI 06paseL, Kax40ro Bnga npnucoeanHsatoT k UC. VicnbiTatenbHbI TpaHcdopmaTop 40/1-
X€H UMeTb Harpy304HYy CNOCOBHOCTb MO TOKY KOPOTKOrO 3aMblKkaHUs He MmeHee 200 MA.

M3MepsoT TOK. NpOTeKaLWmMii Yepe3 UcnbITaTeNbHbI 06pased,.

MnkoBOe 3HaYeHMe ero akTUBHOM cocTaBnsAoWel He A0/MHKHO NpeBbiwaTth 1 MA. An co6CcTBEHHAsA NoTpe6-
nsemasi MOWHOCTb He A0/1KHa yBennuntbes 6onee yem Ha 20 % Mo cpaBHEHMWIO C U3MepPeHHOo no 7.7.5.

Mocne Toro kak UcnblTaTeNbHbIN 06pasel, 0x/1aAMTCA NPUBGAN3UTENBHO A0 TeMNepaTypbl OKPYXatoLwero
BO34yXa, UCMblITaHWeM no 7.5 onpeaensoT n3MepeHHoe npeaesibHOe HanpshkeHne A8 NPoBepKu, COXpaHuscs
NN YPOBEHb HaNPSXeHUS 3alUTbl, YKa3daHHbIN N3roToBUTENEM. VicnbiTaHWe No 7.5.2 NnpoBOAAT TONbKO nNpu /,,. a
nenbiTaHmsa no 7.5.4 n 7.5.5 — tonbko npu Uac. BcnomoratenibHble Lenun, HanpuMep MHAMKaTOPbl COCTOSAHUSA,
[O0/MKHbI 6bITb B paboyeM COCTOAHNM.

BusyasibHbIl OCMOTP UCMbITYEMOro o6pasua He J0/1KEH BbISBUTb HUKAKNX MOBPEXAEHWNIA.
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8 KOHTpO}'IbeIe 1N NMpunemMoYHble NCnbiTaHNA

8.1 KOHTPO/IbHbIE UCMbITAHUA
CnepyeT NpoBecTu UcnbiTaHne(s) Ans nposepku cootsetcTBus Y3UI TpeboBaHMsAM paboTOCNOCOOGHOCTH.
M3roToBuTeNb AO/KEH YKa3aTb MeTOAbl UCMbITAHUNA.

MpoBepkKy, 4To 1IC HWXe 3af4aHHOr0 3HaYeHNS, BbINO/IHAET N3rOTOBUTE b NPU 3agaHHoM UC.

8.2 IpMOMOUYHbIE UCMNbITaHNA

MpreMoYHble UCnbITaHUSA NPOBOAAT MO COr/1aCOBaHNID MexXAy U3rotosutenem n notpebutenem. Ecnm no-
TpebuTenb B CBOEM cornalweHnmn onpeaensieT NpUeMoUHble UCMbITaHUS, TO UX MPOBOASAT Ha GAVXKaLIEM LLenoMm
yncne o6pas3Lo0B, paBHOM KOPHIO TpeTbel CTeneHn OT Yyncsa noctaBnsgemMblx Y3UM. Nlto6oe n3ameHeHne yncna
McnbITyeMblx 06pa3LoB Nan BUga NCMbITaHUS MOA/IEXUT COrNacoBaHNIO MeXAy N3rotToBuTesiemM 1 noTpebutenem.

Ecnun He ykasaHO UHOe, cnefylowme NCnblTaHNs KNacCUULUNPYIOT Kak MPUeMOoYHble:

a) npoBepka ngeHTudunkaymm ocMoTpom no 7.2,

b)nNpoBepkKa MapkMpoBKM OCMOTPOM N0 7.2;

C) NpoBepkKa 3/1eKTpUYecknx napameTpoB (Hanpumep, N3MepPeHHOro NpeaAebHOro HanpsHXeHns no 7.5).
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MpunoxeHne A
(pekomeHgyemoe)

Mpumep NnpoBeAeHNs ucnolTaHuii Y3NUM knacca l

Ans onpegeneHns Harpyskum Ha Y3WI Heo6xoouMo 3HaTb pacnpegesieHne Toka npu npsiMoM nonagaHum mon-
HUW B npefesiax 3/1eKTPOYCTaHOBKU 34aHUSA.

Ana onpegeneHna pacnpegenieHnsa Toka, npoxoaauwero yepes Y3UM npu npAsMom nonagaHnuy MOMHUM B YCTaHOB-
Ky. 060py/J0BaHHYI0 Hapy>XHOW CUCTEMOI MOJIHME3aLMTbI, OCTAaTOYHO TOYHO paccyMTaTb OMUYECKOe COMpOTUBIEHVE
3a3eM/IeHni, HanpyMep 34aHust, TPpyG, CUIOBOW pacnpefenuTenibHOl cuctemMsl 1 T. 4. Ha pucyHke A.1 nokasaH TUnNuy-
HbIli NpYMep pacnpejesieHns Toka.

Tam. rge HEBO3MOXHa MHAMBUAYyaslbHas OLeHKa (Hanpumep, nyTeM pacueta), nNpuHUmMaroT, 4To 50 % oblero
pa3pagHOro rpo3oBOro Toka / MonajaeT Ha BbIBOA, 3a3eM/IEHUSI CUCTEM Fpo303allMThbl 3alMLLaemMoil CTPYKTypbl. OcTaBs-
wmrecs 50 % Toka, 0603Ha4aeMOro /s. pacnpefensitor cpeimn 06CnyxmBaroWwmnx NoABOAALLMX Y3/10B CTPYKTYPbl, Hanpumep
HapyXHbIX TOKOBEAYLLUNX YaCTel, 31EKTPUUECKNX CUTOBbIX N KOMMYHUKALMOHHbIX [IMHWI 1 T. 4. 3Ha4eHne Toka, npoTeka-
IOLLEro B K&X40M 06CNYXMNBAIOLLEM Y3/1e, paccuMTbIBalOT No hopmyne

h=1jn, (A1)

rae N — YMC0 06CNYXMBAIOLLMX Y3/10B.
[ns oueHkn Toka, 0603HAYEHHOro /y. B MHAVBWAY&/IbHbIX MPOBOAHMKAX HEIKPAHMPOBAHHOTO Kabens kabenbHbIl
TOK /j. NnpoTekarowuii B kabene, [eNsAT Ha YMC/I0 NPOBOAHUKOB T :

4, = |,fro. (A2)

ANs aKpaHMPOBaHHOIO Kabens 60/bluas YacTb TOKa NPOXoauT vepe3 akpaH. MNpegnoytutenbHoe 3HaveHue /pCit
COOTBETCTBYET /V.

MpumeyaHusn

1 MpsiMoil yaap MOMHUM B AOMNOJIHEHME K BbllLeCKa3aHHOMY pacCcMaTpuBaloT B O6bIYHOM Mopsigke.

2 WcnbiTaTenbHble napameTpbl, ykasaHHble B MOK 61312-1 [2], cBA3aHbl C yrpo30i NOpPaXeHUst MOSTHUEN.

3 Ta6nuua C.1 M3K 61312-1 (2] otmnyaeTcst OT Tabnuubl 3 HacTosWEero ctaHgapTa, nockonbky WiR He siBnsetcs
napameTpoM, NpeAcTaB/sIoWMM NepBOCTeNeHHbI UHTepec ANA mucnbitaHns Y3UN.

PucyHok A.1 — O6uiee pacnpegeneHve pa3psigHOro rpo3oBOro Toka
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MpunoxeHne B
(o6sa3atenbHoe)

3HayeHNA BpPeMeHHOro nepeHanpsxxeHunsa (BMH)

FOCT P51992—2011

Mpoueaypa UCTbITaHUA 3aBUCUT OT MPeAriosiaraemMoro npuMeHeHnst Y3MIM B cucTeme HU3KOBOSILTHOM CUMIOBON yCTa-
HOBKM COrIaCHO MHCTPYKLMM MO MOHTaXy, CCDOPMY/IMPOBaHHO M3roTOBUTENIeM U MPeACTaB/IeHHOW Hike B Tabnuue B.1.

Ta6nunuya B.1— 3HadeHus BMH

MpUMeHsieMas cicTeMa 1 MoAKIoYaeMble
MPOBOAHMKM

MoaxntoueHbl L-<PE)N wnm L-N

Moakntouerbl N-PE

MogkntoyeHs! L-L

MopxntoyeHsbl L-PE
MogkntoyeHsl L-N
MoakntoyeHsbl N-PE

MogkntoyeHs! L-L

MopkntoyeHsl L-PE
MopgkntoyeHsbl  L-N
Mopgkmovenbl N-PE

MopgkntoyeHbl  L-L

MopgkntoyeHbl L-PE
Mopkntoyenbl L-(PE) N
MogxknoyeHbl N-PE

MogxnoyeHbl  L-L

MpunmeyvyaHnq

VcnbmarenbHble 3HadeHyss BMH npy u,. B

o TeyeHre 5 ¢ (noepexaeHns B TeuveHve 200 Mc (MoBpeXaeHUs

O CUCTEME HU3KOTO Hanpsbe-
HUSY) (Tpe6osaHva no B.5.5.2
W vCMbTaHys no 7.7.S.1)

Cuctema TN

1.32Ucl

Cuctema TT

1,55C/a
1.32UQ

Cuctema IT

1.32uci

Cuctema TN. TT n IT
1.55Ucl
1.32 Ug,

B C/CTEME BbICOKOTO Hanpsbke-
HV1s) (TpeboBanmua no B 5.5.1
N UCMbTaHusa no 7.7.4.1)

1200 +

1200

1200 + Uva

1200

1200 + «c

1200

1 HacToswasn Tabnuua npuHsaTa no M3K 60364-5-53 (8). Ans AaHHbIX Lenein 1/Gt= 1.1U0.
2 3HaueHus ana Y3UNM B ogHOMasHbIX TPEXNPOBOAHBLIX CUCTEMAX C 3a3eMJIEHHOM HeliTpasibio 1 ansa Y3UT
B Tpexda3HbIX YeTbIPEXNPOBOAHBLIX cUcTeMax (MPMMEHSIEMbIX B CMCTeMax 3/ieKTpoycTaHoBok CLUA) HaxogsaTcs B

CTaiM PaccMOTPEHUsI.
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Mpunoxexve JA
(06sa3aTensHoe)

JonosIHNTeNbHble TpE6OBaHI/IF|, YUYNTbiBarwLUine I'IOTpEGHOCTVI 3KOHOMUKN CTpaHbl
n Tp96OBaHVIF| HaUuMOHa/TbHbIX CTaHAapTOB Ha 3/1IeKTPOTEeXHNYeCKmne nsgenmna

OA. 1 Bugbl KnMMaTuW4ecknx ucnonHeHmnin — ero FOCT 15150 n TOCT 15543.1.

Buabl KIMMaTUYECKVX UCTIOTHEHUI 1 HOMUHA/IbHbIE 3HAYEHVST KIMMATUYeCcknx hakTOopoB AO/MKHbI ObITb yC-
TaHOoBMEHbl B CTaHfapTax Y TexHU4eckux ycnosuax Ha Y3WIM KOHKPeTHbIX cepuili 1 TunoB.

[OA.2 HoMUHaNbHbIE 3HAYEHUS MEXAaHUYECKUX BHELLHMX BO3AECTBYOLWMX hakTopoB — no MOCT 17516.1 u
[O/MKHbI ObITb YCTaHOBMEHbI B CTaHAapTax U TeXHUYECKUX YCNOoBUAX Ha Y3UI KOHKPe THbIX cepuii 1 TUMoB.

JA.3 Mapkuposka Y3WI gomkHa cOOTBETCTBOBAaTb TpeboBaHNAM HacToswero cTaHgapTa n FTOCT 18620.

[A.4 BbiBogHble 3axkuMbl Y3UIM [O/MKHBI AONyCKaTb NPUCOEANHEHE MEAHbIX U alllOMUHVEBBIX NPOBOLHMKOB.

KoHTakTupyoLwme noBepxHOCTW BbIBOAHBIX 38KUMOB [O/MKHbI UMETb 3alWUTHbIE Ta/IbBAHOMOKPLITUSA N0
FOCT 9.005 o510B0M, 0/10BOM— BUCMYTOM WAW APYrMM MeT&/I0M, VMEKLWUM rasibBaHUYeCcKyl0 COBMECTUMOCTb
C a/TIOMUHMEM.

BbIBOAHbIE 320KMMbI JO/KHBI UMETb CpefcTBa CTabunmsaumum 3axvma antoMUHUEBBIX XU KOHTaK THbIMU 3ne-
MeHTamy, KOMMNEHCUPYIOLLLero ycaaky a/lloMUHUEBBIX XMW MPU LMKINYECKUX BO3AENCTBUSAX HarpeBa — OX/TaXAEHNS
XWNbl NPOBOAHUKA MpPY 3KCnayaTaumu.

B fononHeHune K UCMbITaHVAM BbIBOAHbLIX 32KMMOB C MeAHbIMU NMPOBOAHMKaMU A58 Y3WI. oCHaLEeHHbIX 3aKuma-
MW ANA NPUCOeAVNHEHUS TMOKNX NPOBOAHMKOB, WCKMKOYAaA NPUCOeANHEHNE C NMOMOLLbI HAKOHEYHUKOB, [O/MKHbI ObITb
npoBeAeHbl TUMNOBbIE UCTbITaHNUSA BbIBOAOB C a/IlOMVUHUEBLIMY NPOBOAHUKaMK N0 MeToAam ucnbliTanuii TOCT 17441
Ona Y3 HoMrHanbHOro Toka He 6onee 125 A ponyckaeTCs NpUMEHeHne MeTojda UCMbITaHuiA No Npunoxexuto L
FOCT P 50345.

KOHKpeTHbI MeTOo4 UCMbITaHnii BblorpaeT U3roTOBUTENb, UCXOAA M3 3HAYEHUSI NPUCOEAUHAEMbIX CeyYeHuii
NPOBOAHWUKOB M NPUEMIEMOCTU YKa3aHHbIX METOOB /1 AaHHON KOHCTPYKLWN BbIBOAHOIO 3aKMMA.

OA.5 KoHcTpykuma Y3UM gomkHa cooTBeTCTBOBaTbL TpebosaHnam MOCT 12.2.007.6.

[OA.6 TpaHcnopTupoBaHve 1 xpaHeHne Y3UIM — no NOCT 23216.

YCcnoBvsa TPaHCNOPTUPOBaHUA U XPaHEHNA U [ONYCTWMblE CPOKM COXPaHAEMOCTW LO/MKHbI ObITb yCTaHoBe-
Hbl B CTaHAapTax M TEeXHNYeCcKnX ycroBmsax Ha Y3WIM KOHKPe THbIX Cepuii 1 TUMoB.

[A.7 YnakoBka v BpeMeHHasi MpOTWBOKOPPO3MOHHAA 3almMTa A5 YCNOoBUIA TPAHCNOPTUPOBaHNUA U XPaHEeHUs
no NOCT 23216 gonxHa 6bITh yCTAHOB/EHA B CTaHAapTax U TEeXHUYECKNX yCcnoBuax Ha Y3UIM KOHKpeTHbIX cepuii
1 TUNOB.

[JA. 8 Buabl ucnbiTaHuii 1 MX HaMMEHOBaHWS NpUBEAEHbI B HACTOsLLEM CTaHaapTe.

Mporpamma TUNOBbLIX UCMbITaHWA ABNSETCA OCHOBON AN5 YCTaHOBNEHUSA NPOrpaMm KOHTPO/bHbIX UCMbITa-
HWiA No6bIX BUAOB — no FOCT 16504.

Y3WIN noggepraioT KBaMUKALMOHHLIM, NEPUOLNYECKMM, NPUEMOCAATOUHbIM Y TUMNOBLIM UCMbITaHWAM; MNo-
PSAOK UX NPOBeAeHUs fJO/MKEH cooTBeTCcTBOBaThL TOCT P 15.201: NepuMoagnyHOCTb UCNbITaHWiA, NporpamMmmbl UCMbl-
TaHWin 1 ycnoBmsa UX NPOBefeHUs A0MKHbl OblTh YCTAHOBMAEHbI B CTaHAapTax M TEexXHUYecKknx ycnosuax Ha Y3
KOHKPeTHbIX cepuii n TUMoB.

[A.9 MporpamMmbl NPUEMOYHbIX N KBAIMPUKALMOHHBIX UCNbITaHnin Y3WI Ao/mkHbl BKIOYaThb B ce65 NOMHY0
nporpammy TUMOBbIX UCMbITaHWA N0 HacTosALWEMY CTaHAapTy, a Takke WUCMbITaHMA Ha CTOMKOCTb K BHELUHUM
Bo3gelicTayowmum thakTopam no FOCT 16962.1. FTOCT 16962.2. TOCT 17516.1.

[OA. 10 Mpasuna npuemkn Y3UIM 4omxHbI 6bITb yCTaHOBAEHbI B c/MaHAapTax U TexHUYeckux ycnosusix Ha Y3UI
KOHKpETHbIX Cepuii 1 TUNoB.

JOA. 11 N3roToBnTENb JO/MKEH FrapaHTupoBaTb cooTBeTCcTBMEe Y3UI TpeboBaHMAM HACTOALWEro CTaH-
fapTa. a Takke TexHu4yeckux ycnosuin Ha Y3WIM KOHKPeTHbIX Cepuit 1 TWUNOB Npu YCNoBUKM COBMIOAEHNA NpaBun
3KCnyaTauum, TPaHCNop TVPOBAHUA U XpaHeHUs, YCTaHaBIMBAEMbIX TEXHUYECKUMN YCNoBusaMu Ha Y3UI KOHK-
peTHbIX cepuii 1 TUNOB.

lapaHTWiiHbINA cpok akcnyaTauum Y3UIM — He MeHee ABYX e T CO AHS BBOAA B 3KCMyaTaumio 1 ycTaHaBm-
BaeTCHA B TEXHNYECKUX YCNOBUAX HA Y3WI KOHKpeTHbIX CepuiA U TUNOB.
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MpunoxeHue b
(cnpaBouHoe)

CBefleHNsi 0 COOTBETCTBUN CCbINIOYHbIX HALMOHA/TbHBIX U MEXIOCYAapCTBEHHbIX CTaHAapToB
MeXAyHapoAHbIM CTaHAapTam, UCMOIb30BaHHbIM B KaUeC T Be CCbIJIOUHbIX
B NPUMEHEHHOM MeX/yHapoAHOM cTaHaapTe

Ta6nuya Ab. 1

O603Ha4YeHVE CCbIIOYHOMO
HaLWOHa/TLHOFO, MEXXIoCy-
[lapCTBEHHOTO CTaHaapTa

FOCT P 50030.1—2007

FOCT P 50030.5.1—2005

FOCT P 50345-2010

FOCT P 50571.26-2002

FOCT P 51322.1—99

FOCT P 51686.1—2000

FOCT P 51686.2—2000

FOCT 14254—96

FOCT 24622—091

FOCT 27473—87

FOCT 27483—87

CTeneHb

CoOTBET-

cTBUA

MOD

MOD

fAOD

IDT

NEQ

fAOD

NEQ

fAOD

IDT

NEO

NEO

O603HaueHe 1 HAVMEHOBAHIE CCbUIOYHOMO
MEX[yHapoaHOro CTaHgapTa

M3K 60947-1:2004 «AnnapaTypa pacnpefefieHma u ynpaBneHUss HU3KO-
BO/bTHaA. YacTb 1 O6wme TpeboBaHUS U MeTOAbI UCTbITaHWn»

M3K 60947-5-1:2003 «AnnapaTypa pacrnpegeneHns u ynpasieHns HU3Ko-
Bo/IbTHasA. YacTb 5. AnnapaTbl ¥ KOMMyTaUMOHHbIE 3/1IEMEHTbI Lienei
ynpasneHus. [nasa 1 3nekTpomexaHUyeckue annapaThbl Ansa uenei yn-
pas/ieHuan

M3K 60898-1:2003 «ABTOMaTMYECKME BbIKOYATENN 415 3alWUTbl OT
CBBPXTOKOB 6GbITOBOIO M @Ha/IONMYHOrO HasHaveHus. YacTb 1 ABToMa-
TUYeCcKne BbIK/IYATENN NEPEMEHHOro ToKa»

M3K 60364-5-534:1997 «OneKTPOyCTaHOBKM 3haHuii. YacTb 5. Bbi6op 1
MOHTaX 3nekTpoobopyaoBaHusa. Pasgen 534. YcTpolicTsa ANa 3ayThl
0T UMNY/bCHbIX MEepeHanpPsHKEHN»

M3K 60884-1—94 «CoenHNTENN 3NeKTpUyeckue LWTencenbHble 6bITo-
BOrO M aHa/IOMMYHOro HasHaveHus. YacTb 1. O6wme TpeboBaHWs U MeTo-
[bl NCNbITaHni»

M3K 60999-1—99 «CoeauHUTeNbHbIe yCTpolicTBa. TpeboBaHus 6e30-
NacHOCTMU K KOHTakTHbIM 3axkumam. YacTb 1 TpeboBaHUs K BAHTOBbIM 1
6€3BMHTOBbLIM KOHTAaKTHbLIM 3aX1UMam A1 COeANHEHNUA MeAHbIX NPOBOA-
HUKOB C HOMUHa/IbHbIM cedeHnaMm OT 0.2 A0 35 sam2»

M3K 60999-2—95 «CoefjMHnTeNbHble ycTpoiicTBa. TpeboBaHus 6e30-
NacHOCTM K KOHTaKTHbIM 3axumaMm. YacTb 2. lononHWTeNbHble Tpebo-
BaHUA K BUHTOBbLIM 1 GB3BMHTOBbLIM KOHTAaKTHbLIM 3aXuMaMm Ans coeau-
HeHuA JABOHbLIX MPOBOAHMKOB C HOMUHA/IbHBLIM ceyeHremM 0T 35 o0 300 mm2»

M3K 529—89 «CTeneHu 3awmnThbl, obecneymsaemblie 060104Kamu (Kog IP)»

MNCO 2039-2—87 «[lMnacTmacchl. OnpefeneHve TBepaocTW. TBepaoCcTb
no Poksenny»

M3K 112—79 «MeTof onpeaeneHns CPaBHUTENbHOIO0 U KOHTPOIbHOro
VHAEKCOB TPEeKNHIOCTOWKOCTYN TBePAbIX 3/1eKTPOU30ALMOHHbIX MaTe-
pvanos»

M3K 695-2-1—80 «McnbiTaHus Ha BocniaMeHseMocThb. YacTb 2-1/1. Me-
TOAbl UCMbITaHWiA. JIncT 1 PyKOBOACTBO MO UCMbITAaHWI0 HarpeToii npo-
BOJIOKOi»

MpumMeyaHne — B HacTosiWel Tabnule NCNOMb30BaHbI Cefytolme YC/IoBHble 0603HAYeHUs CTeNeHn

COOTBETCTBUA CTaHAAPTOB:

- MOD — moandmumpoBaHHble CTaHA4apThl;

- IDT — uAeHTUYHbIE CTaHAapTbI;

- NEQ — HEe3KBUB&/IEHTHbIE CTaHgapThbl.
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M3K 60060-1 (1994)

M3K 61312-1 (1995)

M3K 61180-1 (1992)

IEEE C62.45 (1992)

M3K 60227 (Bce yacTtu)

M3K 60245 (Bce yacTw)

M3K 60664-1 (1992)

M3K 60364-5-53 (2001)

Buénuorpacusa

MeToAvKa BbICOKOBO/LTHbIX UCMbITaHW!. YacTb 1. O6wme onpegeneHunst n TpeGoBaHns
K MCMbITaHWAM

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

3almTa OT rpo30BbIX 3/1IEKTPOMArHUTHBLIX UMMYAbLCOB. YacTb 1. O6Lme NpyHUMNbI

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

MeToAvka BbICOKOBO/bTHBIX UCMbITaHUIA /181 HA3KOBOMIBTHOrO — 3/1eKTPO060pYyA0BaHUS.
Yactb 1. Onpegenexns, TpeboBaHMsA K UCMbITAHUAM U MeToAMKe

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

PykoBOACTBO MHXeHepOB-3/1eKTPUKOB (BennkobprTaHns) No UCMbITaHUAM Ha rpo3osa-
LWMTY 060pyA0BaHMSs, NOAK/IIOYEHHOTO K CU/IOBLIM HU3KOBO/IbTHLIM CETSIM NepemMeHHOro
TOKa

(IEEE Guide on surge testing for equipment connected to low-voltage AC power circuits)
Kabenu B NOAVMBUHWIX/IOPUAHON M30MSLMN HA HOMUHa/TbHbIE HanpshkeHust Ao 450/750 B
BK/IIOUNTESTBHO

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

Kabenu B pe3anHoBOI nsonsaumn. HomuHasibHble HanpsbkeHus go 450/750 B Bkiouu-
TenbHO

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

KoopauHaums n3onsaumum anekTpoobopyAoBaHns HU3KOBOSbTHbIX cucTem. YacTb 1. MpuH-
umnbl.  TpeboBaHWA W UCMbITaHWUS

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

3nekTpuyeckme ycTaHOBKM 3aaHuiA. YacTb 5—53. Bblibop 1 ycTaHOBKa 3/1eKTPO06opy-
[oBaHuA. KomMmMyTaumoHHas annapaTypa v annapaTtypa ynpasreHus

(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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