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MNpeancnosue

Llenn n npuHumMnbl cTaHaapTusaumm B Poccuiickoit Peaepaumm yctaHoBneHbl DesepanbHbIM 3aKOHOM
oT 27 peKkabpa 2002 r. N 184-®3 "O TexHUYECKOM peryanpoBaHumn”, a npasmaa NPUMeEHeHNs HaLMOHa IbHbIX
ctaHgapToB Poccuiickoit ®egepaummn - TOCT P 1.0-2004 "CraHgaptusaums B Poccuitckoint Pepepauymn.
OCHOBHble NonoxeHua".

CBeaeHus o cTaHaapTe

1. NoarotosneH O6UWLECTBOM C OrpaHMYEHHOWN OTBETCTBEHHOCTLIO "BHUWanekTpoannapat" Ha ocHoBe
COHCTBEHHOMO ayTEHTUUYHOTO NePeBOAA Ha PYCCKUI A3bIK MEXAYHAPOAHOIO CTaHAAPTA, YKAa3aHHOIO B MyHKTe
4.

2. BHeceH TeXHUYeCKMM KOMUTETOM Mo cTaHAapTusaumm TK 331 "HM3KOBONbTHAA KOMMYTaLMOHHasN
annapaTtypa U KOMMAEKTHbIE YCTPOMCTBA pacnpeaeneHus, 3awmTbl, YNpaBAeHUA U curHanmsaummn”.

3. YTBEpKAEH v BBeAeH B AelicTBue MNpurkaszom PepepanbHoro areHTcTBa Poccuiickolt ®epepaumm no
TEXHUYECKOMY pPeryanposBaHuto U metpoaoruun ot 30 HoAbps 2010 r. N 710-cT.



4. HacToAwMmi craHZapT ABAAETCA MOAMOULMPOBAHHLIM MO OTHOWEHUIO K MEXAyHapogHOMY
cTaHgapty M3K 60898-1:2003 (uM3paHme 1.2) "Annapatypa MmanorabapuTHaa 3/eKTpU4YecKas.
ABTOMATUYECKME BbIKAOYATENN ANS 3aWMTbl OT CBEPXTOKOB HbITOBOrO M aHaNOrMYHOrO HasHavyeHus. Yactb
1. ABTOMaTMYeECKME BbIKAOYATENU AnsA nepemeHHoro Toka" (IEC 60898-1:2003 "Electrical accessories -
Circuit-breakers for overcurrent protection for household and similar installations - Part 1: Circuit-breakers
for a.c. operation"). Mpu atom pasgenst 1 - 9 n MpunoxkeHns A - L NONHOCTbIO MAEHTUYHBI, a MpunoxeHne
OA pononHseT ero ¢ y4etom notpebHocTell HauMoOHaNbHOM 3KOHOMUKKM Poccuiickolt depepaumm n/mnm
0COb6EHHOCTEN POCCUNCKOM HaLMOHaNbHOWM CcTaHAapTu3aumn. Kpome Ttoro, gobasneHsl MNpunoxernune 6, B
KOTOpPOM B cOOTBETCTBUM C DeaepasibHbIM 3aKOHOM "TeXHMUYECKUI perlaMeHT o noxKapHoi 6esonacHoctn"
N3N10XeHbl TpeboBaHMA NOXKapHOW 6e30NacHOCTU K BbIKNOYaTENAM U METoAbl UCMbITaHWiA; MpunoxeHue 4B,
yumnTbiBatowee TpeboBaHMUA K BbIK/OYATENAM, OCHALLEHHbIM HE3aBMCUMBIM pacLenuTesem Uan moaynem
AMCTaHUMOHHOIO OTK/OYEHUs, a Takke MpunosxkeHua A co cBegeHUAMW O COOTBETCTBUM CCbIIOYHbIX
HaLMOHa/bHbIX CTaHAAPTOB MEeXAYyHAapoAHbIM CTaHgapTam, M [[ cO CBeAeHUAMM O MEXKAYHapOoAHbIX
CTaHOapTax, Ha KOTOpPble MMEIOTCA CCbIIKM B HACTOAWEM CTaHAapTe W KOTopble He BBeAEHbl B KayecTse
HaLMOHa/IbHbIX CTAaHAAPTOB B Poccuitickon deaepaumm Uan B KayecTBe MeXKrocygapCTBEHHbIX CTaHAAPTOB,
OEeNCTBYIOWNX Ha TeppuTopun Poccuiickoin ®eaepaumm, Uan He UMeOT SKBUBANIEHTHOM 3aMeHbI.

Pasgen "HopmaTmBHbIe CCbIIKM" M3N0XKeEH B COOTBETCTBMU ¢ TpeboBaHmamm FOCT P 1.5-2004.

5. BsameH NOCT P 50345-99.

MHdopmauma 06 M3IMEHEHUAX K HacToALeMy CTaHAAPTy MNy6/MKYeTCA B €XKerogHo M3gaBaemMom
MHGOPMaLUMOHHOM YKasaTene "HauumoHanbHble CTaHAAPTbl", a TEeKCT WM3MEHEHMI W MOMNpPaBoOK - B
eKemecAYHO M3haBaembiX WHPOPMAUMOHHBIX YKasaTensx "HauuoHanbHble cTaHaapTbl'. B cayyae
nepecmoTpa (3ameHbl) MAM OTMEHbl HACTOALLEro CTaHAApTa COOTBETCTBYHOWEE yBegoMaeHue byaer
onyb6/IMKOBaHO B eKemMecsYHO M3gaBaemom MHGOPMALMOHHOM yKasaTene "HauMoHanbHble ctaHAapTbl".
CootseTcTBylOWAA MHOOPMALMA, YBEAOMNEHME U TEKCTbl PasMeLllaloTcs TaKKe B WHPOPMaUMOHHOM
cucteme obuiero nosb3oBaHMA - Ha opuuManbHOM caliTe PenepanbHOro areHTCTBa NO TEXHUYECKOMY
PErysMpoBaHMIO U METPOIOTUM B CETU UHTEpHeT.

BeseneHue

3afaun, OCHOBHble NMPUHLMMLI M NpaBuna nposeneHua paboT no craHaapTusaumm B Poccuiickoit
dPepepaunmn ycraHoBneHbl PegepasibHbiM 3aKOHOM OT 27 aekabps 2002 r. N 184-d3 "O TexHu4eckom
peryaMpoBaHun", a npaBuaa NpUMeHeHuMa HauMoHaAbHbIX cTaHgapToB Poccuiickon Peaepaunm - FOCT P 1.0-
2004 "CraHgaptmsaums B Poccuiickoin Pegepaumn. OCHOBHbIE NON0XKeEHMA".

HaunoHanbHbl  cTaHgapT "Annapatypa MasiorabapuTHas 3/eKTpuyeckas. ABTOMATUYECKMe
BbIK/IlOYATEIN AN1A 3aLLNTbI OT CBEPXTOKOB ObITOBOrO M aHA/IOMMYHOI0 Ha3HadyeHua. Yactb 1. ABTomaTuyeckmne
BbIK/IlOYATEIN AN NepeMeHHOro Toka" paspaboTaH B uenax npamoro npumeHeHuma MIK 60898-1-2003,
n3gaHue 1.2 aHaN0rM4YHOro HAMMeHOBaHUA C AONOAHEHUAMMU.

CTaHpapT CoAepPKUT ayTEHTUYHbIN TEKCT MeXAyHapoaHoro ctaHaapta MK 60898-1-2003.

TpeboBaHMA K BbIK/AOYATENAM, MPUMEHAEMbIM MPU MOCTOAHHOM W MEPEMEHHOM TOKe, cneayet
paccMmaTpuBaTb COBMECTHO ¢ TpeboBaHuamu FOCT P M3K 60898-2.

HacToawmin ctaHaapT oTMeHAeT aencteyowmii ctaHgapt FOCT P 50345-99 (M3K 60898-95).

1. O6nacTb NPUMEHEHMA U LeNb

HacTtoawmin ctaHAapT pacnpocTpaHAeTcA Ha BO3AYyLIHble aBTOMaTUYecKMe BbiKAoYaTenu (panee -
BbIK/tOYATENN) AN1A NepEMEHHOr0 TOKa A1 paboTbl Npu YactoTe 50 uam 60 'y, Ha HOMUHAIbHOE HAaNpPAXKEeHUe
(mexxgy dasamun) He 6onee 440 B, HOMMHANbHLIN TOK He 6onee 125 A M HOMMHA/IbHYIO OTK/IOYAIOLLYHO
CcnocobHocTb He 6bonee 25000 A.

OHU NpUrogHbl ANs pasbeanHEHUA.

CTaHpapT ycTaHaBAuBaeT TpeboBaHMA K BblK/IOYaTENAM, PacCCYMTAHHbIM Ha HECKOJ/IbKO 3HayeHMul
HOMMHA/IbHOTO TOKa MPU YCAOBUM, YTO YCTPOMCTBO NEpPEexosa OT O4HOIN0 HOMWMHAbHOIO 3Ha4YeHMA TOKa K
APYromy HegoCTyNMHO NPW HOPMasbHOM 3KCMyaTauun M 3TOT MNepexos HeBOo3mMoXeH 6e3 npumeHeHus
MHCTPYMEHTA.

Mo BO3MOMHOCTW OH cornacyetcs ¢ TpeboBaHuamu, cogepawmmmca B &OCT P 50030.28&.



Bbikntoyatenn npegHasHavyeHbl ANA 3aWUTbl OT CBEPXTOKOB 3/IEKTPOYCTAHOBOK B 34aHUAX U
aHaNIOrMYHbIX YCTaHOBOK. OHM paccunTaHbl Ha UCMONb30BAHUE HE 0BYYEHHbIMM CNeLManbHO NI04bMU U He
HY»KAA0TCA B 0OCNYKMBAHMUM.

BbikntouaTenn npegHasHayveHbl 413 MPUMEHEHUA B OKPYKatoLWen cpese Co CTeNeHbto 3arpA3HeHuna 2.

CornacHo HacToAweMy CTaHZApPTy BbIK/AOYATENM, KPOMe Tex, YTO PacCcyMTaHbl Ha HOMWHa/AbHOE
HanpaxeHune 120 nnau 120/240 B (cm. Tabanuy 1), npurogHsl ANA NpUMeHeHusa B cuctemax IT npu ycnosuu
cobntoaeHns nmn tTpebosaHuii &FOCT P 50571.9&.

Tabnuua 1

I'Ipep,nhoMTeanble 3Ha4YeHNA HOMWHA/ZIbHOTO HanpAXeHnAa

BEIKJIIOUATEJIb CeTb NMTaHMSA BHKJIOUATEJS HomuHaneHOe [HOMUHAJIBEHOE
HallpAXeHNne HalpdaxXxeHune
BEIKJIIOUATEJIA
BEIKJIOUATENA, |,
B, B,
nJis cucTeM| Ojsa cucTeM
Ha Ha 120/240,
230, 30/400, 240 B
400 B
OmuomnoJiocHE [OnHOGaz3Hasa (Mexny dbasoit 230 -
n Y HeUTpaJiblo MM Mexny (azammu)
TpexpasHasa (UETHPEXNPOBOIHASA) 230 -
OnHo®GasHasa (Mmexnoy  Gazom u - 120
3a3eM-—
JIEHHBIM LIeHTPaJIbHEIM
IIPOBOIHUKOM
nnm Mexny ®aszoy U HeuTpaJlblo)
OpnHobasHasa (Mexny Gason 230/400 -
¥  HeUTpanbl) uin TpexdaszHad
(nna
Tpex OIHOTIOJIIOCHEIX
BEIKJIIOUATEJIEN)
(Tpex— uIM YeTHpPeXIPOBOIHASA)
IByXmoJiocHH |[OnHobazHasa (Mexnoy dasonm 230 -
178 ¥ HeUTpaJblo MK Mexny daszaMu)
OnHodpasHasa (Mexnoy obaszamm) 400 240
OnuodbasHas (TpexnpoBOIHAS - 120/240
Mexny Gasamu)
TpexbasHasa (UeTHPEXIPOBOIOHAS) 230 -
TpexnoJiocHH [TpexdazHasa (Tpex-— 400 240
n WJIV YeTHpPeXIPOBOIHASA)
YeTHpEex— TpexdazHada (UeTHPEeXNIPOBONHAS) 400 -
IIOJIIOCHEIN
[IprMeuaHms. 1. IIo &I'OCT 29322& cTaHOApPTMU30BaHO 3Ha4YeHMre
ceTeBoTo
HanpsxeHus 230/400 B. DTo 3HaueHME IOJIKHO IIOCTENEHHO 3aMEeHUThb
3Ha4YeHUs
220/380 B u 240/415 B.
2. YxasaHHBe B HacrTosmeM craHmapTe 3HadeHus 230 mnm 400 B moTyT
OBITH
npuHATE Kak 220 mam 240 B, 380 wmym 415 B COOTBETCTBEHHO.
3. YxasaHHHE B HACTOsAMEeM CTaHIapTe 3HaueHus 120 mum 120/240 B
MOTYT




OuTh NPMHATH kak 100 mmm 100/200 B COOTBETCTBEHHO.

HacToawmin ctaHaapT He pacnpoCTPaHAETCA Ha BbIKAOYaTENN:

- NpeAHa3HaYeHHble gNA 3aWmUTbl gBUraTeNne;

- TOK YCTAaBKM KOTOPbIX PeryampyeTca cpeacTtsamm, LOCTYNHbIMK 41a noTpebutens.

[nA BbIKAKOYATENEN CO CTENEHbIO 3aluThbl Bbilwe Yem |IP20 no &FOCT 142548, ncnonb3yembix B MecTax
C YKECTKMMM YCNOBUAMM OKpYrKatoLWwen cpeabl (Hanpumep, ¢ Ype3sMepHOMN BNAXKHOCTbIO, CIMLLKOM BbICOKOWM
WAWN HU3KOM TemnepaTypoi, C OTIOKEHUAMM MblAK) U B OMACHbIX YCNOBUAX (Hanpumep, B3pbiBOOMACHbIX),
MOXKeT noTpeboBaTbcs 0cobas KOHCTPYKUMA.

TpeboBaHMA K BbIKAOYATENAM, MPUMEHAEMbBIM MPU NOCTOAHHOM U MEepeMeHHOM TOKE, U3NO0XKEHbI B
&IFOCT P M3K 60898.2&.

JononHuTenocHble TpeboBaHUA NPEABABAAIOTCA K BbIKAHOYATENAM, UMEIOLLMM YCTPOMCTBA 3aLLUTHOTO
OTK/ItOYEHMA, ynpasademble anddepeHumanbHbiM TOKOM, No &MOCT P 51327.1, TOCT P 51327.2.1& n &FOCT
P 51327.2.2&.

MHCTPYKUMA NO KOOpAMHAUMK BbIKAKOYATENEN B YCA0BMAX KOPOTKOrO 3aMblKaHMA C APYrUMm
YCTPOMCTBOM 3alLUMTbl OT KOPOTKOro 3ambikaHuA (Y3K3) npusegeHa B MpunoxexHuun D.

MpumeyaHua. 1. B 6onee »eCTKMX YCAOBUAX NEPEHANPANKEHUIN CAesyeT NPUMEHATb BbIKAOYaTeNN,
COOTBETCTBYlOLWME APYrMM cTaHAapTam (Hanpumep, &MOCT P 50030.1&).

2. B ycnosuax okpyxatouein cpegbl ¢ 601ee BbICOKOM CTeNeHblo 3arpsAsHeEHUA cieayeT NPUMEHATb
060/104KM C COOTBETCTBYIOLLEN CTENEHDBHO 3aLLMTHI.

3. BblkntoyaTenu, Ha KOTopble PAcNPOCTPaHAETCA HACTOAWMIA CTaHAAPT, MOTYT BbITb NPUMEHEHbI 411
3alWLUTbl OT 3/IEKTPUYECKUX YOAPOB MPU aBapuAX B 3aBUCMMOCTM OT MX XAPAKTEPUCTMK pacuenseHua m
TEXHUYECKUX XapPaKTEPUCTUK YCTaHOBKM.

B HacToswem cTtaHAapTe npuBeaeHbl Bce TpeboBaHus, cobntogeHne KOTOpbIX AOKHO obecneynTb
COOTBETCTBME pPabouMm XapaKTepuCTMKaM, HeobXxoAMMbIM AAA BblKAloYaTenen CorflacHO TUMOBbIM
NCNbITaHMAM.

B Hem coaeprkaTca TaKKe TpebOoBaHWA, OTHOCALWMECS K WCMbITaHUAM WM MeToAam WCMbITaHUN,
Heobxoaumble ana obecrneyeHUa BOCNPON3BOAMMOCTM PE3yNbTaTOB UCMbITAaHUN.

HactoAwmin ctanaapT ycTaHaB/INBAET:

a) XapaKTepUCTUKM BbIKAtOYaTENEN;

b) ycnoBua, KOTOpPbIM A0/XKHbI OTBEYATb BbIKAOYATENIM OTHOCUTE/BHO:

1) paboTbl U NOBeAEHUA B HOPMAbHbIX YCIOBUAX IKCNAyaTaLuu;

2) paboTbl M NOBeAEHMA NPU NeperpysKax;

3) paboTbl 1 NoBeAeHUSA NPU KOPOTKUX 3aMbIKaHUAX A0 HOMUHANLHOW Hanbonblen OTKAOYaloWen
cnocobHocTy;

4) 3NeKTPOUN30NALMOHHbIX CBOMCTB;

C) ucnbiTaHMA, NpegHasHayYeHHble A41° NOATBEPKAEHUSA COOTBETCTBMA TEXHUYECKMM TpeboBaHMAM, U
MEeTOAbl, KOTOPbIMU CieayeT NPOBOAUTL 3TN UCMbITAHMUA,;

d) AaHHble, MapKnpyemble Ha BbIKAOYaTeNSX;

€) UMKAbI UCMIbITaHWUI U YMCN0 06pa3LoB AN cepTUGUKALMOHHDBIX UCTbITaHUI (cm. MpunoxeHue C);

f) KoopaMHaLMio B YCIOBMAX KOPOTKOFO 3aMblKaHMA C APYrMM YCTPOMCTBOM 3alUMTbl OT KOPOTKOro
3amblKaHusA (Y3K3), BKAOUYEHHbIM B 04HY LLeNb € BbikAoYaTenem (cm. MpunoskeHue D);

g) KOHTPO/bHbIE WCMbITAHWA, MNPOBOAMMbIE Ha Ka)KAOM BblK/lOYaTesle B LUEeNAX BblBAEHUSA
HeJOoNyCTUMbIX OTK/JOHEHW B MaTepuanax WM MNPOU3BOACTBE, CMOCOOHbLIX HapywuTb 6Ge30MmacHoOCTb
nsgennii (cm. Mpunoxkenue l).

2. HopmaTuBHble CCbIIKN

&B HacToALEeM CTaHAAPTE UCMO/b30BaHbl HOPMATUBHbIE CCbIIKW Ha CAeAyloLLMe CTaHAAPTbI:

rOCT P 50030.1-2007 (M3K 60947-1:2004). AnnapaTtypa pacnpegeneHua W ynpasiaeHUs
HW3KoBO/bTHaA. YacTb 1. O6wme TpeboBaHuUA

rOCT P 50030.2-2010 (M3K 60947-2:2006). AnnapaTtypa pacnpegeneHua W ynpasiaeHUs
HWU3KOBO/IbTHAA. YacTb 2. ABTOMaTUYECKME BbIKAKOYATENN

rOCT P 50030.5.1-2005 (M3K 60947-5-1:2003). AnnapaTypa pacnpefeneHua W ynpasBaeHus



HWU3KOBO/MbTHaA. YacTb 5. AnnapaTbl M KOMMYTALMOHHbIE 3/7eMeHTbl uenen ynpasneHua. [nasa 1.
dnekTpoMexaHU4ecKkmne annapaTbl ANA Lenei ynpasaeHna

FOCT P 50571 (Bce 4acTu). INeKTPOYCTaHOBKN 34aHUI

FOCT P 50571.3-2009 (M3K 60364-4-41:2005). DneKTpoyCcTaHOBKM HW3KOBOJIbTHble. YacTb 4-41.
TpeboBaHuA no obecneveHnto 6esonacHOCTU. 3aLmTa OT NOPAXKEHWUA NEKTPUYECKUM TOKOM

FOCT P 50571.9-94 (M3K 364-4-473-77). DNeKTpPOyCTaHOBKU 3a4aHui. Yactb 4. TpeboBaHua no
obecneyeHnto 6esonacHocTU. NpUMeHeHWe Mep 3aLMTbl OT CBEPXTOKOB

rOCT P 51327.1-2010 (M3K 61009-1-2006). BbikntoyaTenu aBTOMaTUYECKUE, YMpaBiAemble
anddepeHUManbHbiM TOKOM, ObITOBOrO WM aHA/NIOrMYHOrO HA3HAYeHUA CO BCTPOEHHOM 3almTon OT
CcBepXTOKOB. YacTb 1. Obwme TpeboBaHNS U MeTOAbl UCMbITAHUI

FOCT P 51327.2.1-99 (M3K 61009-2-1-91). BbikatoyaTenn aBTOMaTUYECKMe, Yhpasademble
andodepeHuManbHbiM TOKOM, ObITOBOTO M aHANOrMYHOTO HA3HAYeHMA CO BCTPOEHHOM 3alWMTON OT
cBepxToKkoB. YacTb 2-1. MNMpumeHsemocTb OCHOBHbIX HOpm K ABAT, ¢yHKUMOHANbHO HE3aBUCAWMM OT
HanNpPAXXeHWs ceTn

OCT P 51327.2.2-99 (M3K 61009-2-2-91). BbikntoyaTenn aBTOMaTUYECKMe, YMpasaAemble
anddepeHuManbHbIM TOKOM, ObITOBOrO M aHa/IOTMYHOIO Ha3HaAYeHWss CO BCTPOEHHOM 3aWuTol OT
CBEPXTOKOB. YacTb 2-2. [PUMEHAEMOCTb OCHOBHbIX Hopm K ABAT, ¢QyHKUMOHANAbHO 3aBUCALUMM OT
HanpAXKeHus ceTu

FOCT P 51701-2000 (M3K 61545-96). CoegmMHUTENbHbIE YCTPONCTBA. YCTPOMCTBA AN1A NPUCOeANHEHNSA
A/IIOMUHUEBBIX NPOBOAHMKOB K 3aXKMMaM U3 N10O60ro matepuana U MeLHbIX MPOBOAHUKOB K 3aXKMMaM U3
aNlOMUHMEBDLIX cniaBoB. O6Lwwme TpeboBaHMA U MEeTOAbl UCMbITaHUM

FOCT P 52161.1-2004 (M3K 60335-1:2001). Be3onacHOCTb 6bITOBbIX M aHANIOTUYHbIX 3IEKTPUYECKUX
npunbopos. Yactb 1. O6wme TpeboBaHms

TOCT P M3K 60227-1-2009. Kabenu c nNOANMBUHUAXNOPUAHON U30NSALUMEA HA HOMWHAJNIbHOE
HanpsaxeHue oo 450/750 B BkaounTenbHo. Yactb 1. O6wme TpeboBaHus

FTOCT P M3K 60898.2-2006. BbikntoyaTenn aBTOMaTUYECKMe [AAA 3alUTbl OT CBEPXTOKOB
3N1EKTPOYCTAHOBOK ObITOBOTO M aHA/IOMMYHOIO HasHavyeHuA. YacTb 2. Bbikao4aTenM aBTomMaTUYeCcKne ana
nepemeHHOro 1 NOCTOAHHOrO TOKa

FOCT P M3K 61210-99. YcTpoicTBa npucoegmHuTesibHble. 3aXKMMbl MI0CKME BbICTpocoeaMHAEMble
0N MefHbIX 3/1eKTPUYECKMX NPOBOAHMKOB. TpeboBaHus 6e3onacHOCTM

FOCT 14254-96 (M3K 529-89). CteneHu 3awmThbl, obecneynsaemble 060104Kamm (Kog IP)

FOCT 15150-69. MaluunHbl, Npubopbl N Apyrue TeEXHUYECKNe nsgenns. UcnosHeHua ana pasandyHbIxX
KAMMaTUYECKMX PaMoHOB. KaTeropuu, ycnoBua sKCNAyaTalmMKn, XpaHEHUA M TPaHCNOPTUPOBAHUA B YacTu
BO34EeNCTBMA KAMMATUYECKNX PaKTOPOB BHELLHEN cpesbl

FOCT 15543.1-89. U3genua asnekTpoTexHudeckue. Ob6buwme TpeboBaHMA B 4YaCTU CTOMKOCTU K
KNMMaTUYECKMM BHELLUHUM BO34ENCTBYIOWNM paKkTopam

FOCT 16504-81. Cuctema rocyaapCTBeHHbIX UCMbITaHUM NPOAYKUMUK. MCnbITaHUA U KOHTPOJIb KayecTBa
npoAyKunun. OCHOBHble TEPMUHbBI U ONpeaeneHun

FOCT 16962.1-89 (M3K 68-2-1-74). WU3spgenns anekTpoTexHuyeckue. MeToabl WUCNbITAHUI Ha
YCTOMYMBOCTb K KTMMATUYECKMM BHELLIHMM BO34ENCTBYIOWMM PpaKTOpam

FOCT 16962.2-90. U3genuna anektTpotexHmnyeckme. MeTtoabl UCNbITaHUI Ha CTOMKOCTb K MEXaHUYECKUM
BHELHWM BO34eNCTBYIOWNM haKTopam

FOCT 17516.1-90. U3genua snekTpoTexHudeckue. O6uwme TpeboBaHMA B 4YaCTU CTOMKOCTU K
MEXaHWYECKMM BHELIHUM BO34ENCTBYOWMM haKTOpam

FOCT 18620-86. N3penuna aneKTpoTexHnyeckne. MapKknpoBsKa

FOCT 23216-78. W3penna 3sneKTpOTeXHUYecKune. XpaHeHue, TPaHCNOPTUPOBaAHME, BpPeMeHHaA
NPOTUBOKOPPO3NOHHAsA 3alLMTa, ynakoBKa. Obwme TpeboBaHUA U METOAbI UCMbITaHUA

FOCT 24622-91 (MCO 2039-2-87). Mnactmaccbl. OnpegenexHne TBepaocTU. TBepaocTs No Pokeenny

FOCT 24682-81. N3penuna anektpotexHmnyeckme. Obume TexHuyeckme TpeboBaHNA B YaCTU CTOMKOCTHU
K BO34,EMCTBMIO CNELUaNbHbIX cpes,

FOCT 24683-81. U3penus snekTpoTexHuyeckne. MeToabl KOHTPOJIA CTOMKOCTM K BO3AENCTBUIO
cneumanbHbIX cpeg,

FOCT 25874-83. AnnapaTypa pagMo3/eKTPOHHAA, SNEKTPOHHAA N 3N1EeKTPOTEXHMYECKAA. YCNOBHbIE
dYHKUMOHaNbHble 0603HaYeHuA

FOCT 27473-87 (M3K 112-79). MaTtepuanbl 31eKTPOU30ALMOHHbIE TBEpAble. MeToa onpeaeneHus



CPaBHUTENIBHOTO U KOHTPOJIbHOrO MHAEKCOB TPEKMHIOCTOMKOCTU BO BAIAXKHOM cpese

rOCT 27483-87 (M3K 695-2-1-80). UcnbiTaHMA Ha NoXKapoonacHoCcTb. MeToabl UCNbITaHUI. UcnbITaHUA
HarpeTon NPoOBOJIOKOM

FOCT 28779-90 (M3K 707-81). MaTtepuanbl 3N1eKTPOU30NALMOHHbIEe TBepable. MeToabl onpeaeneHus
BOCM/IAMEHAEMOCTM Mo, BO3AENCTBMEM UCTOYHMKA 3aXKMTaHWA

FOCT 29322-92 (MK 38-83). CTaHAapTHbIE HanpsaKeHnn. &

MpumeyaHue. Mpu NOAb30BaHMM HACTOALLMM CTAaHAAPTOM LenecoobpasHo MNpPOBeEpPUTb AencTeue
CCbINOYHbIX CTAHAAPTOB W KAaccudMKaTopoB B MHPOPMALMOHHOW cucTeme ob6LLEro No/sb30BaHWMA - Ha
odunumanbHom cavite ®efepanbHOro areHTCTBa MO TEXHUYECKOMY PEryaMpOBaHUIO U METPOSIOrMU B CETU
NHTepHET nan no exeroaHo usgaBaemomy MHGOPMaLMOHHOMY yKasaTtento "HauuoHanbHbie ctaHaapTbl",
KOTOpbI onyb6/MKOBaH MO COCTOAHMIO Ha 1 AHBApPS TEKyL,ero roga, U No COOTBETCTBYIOLMM €XKeMeCsYHO
n3gaBaembiM MHPOPMALMOHHBIM YKasaTenam, onyb/JMKOBaHHbIM B TeKywem rogy. Ecnm ccoblioyHbIn
CTaHAApPT 3aMeHeH (M3MeHEeH), TO NPU NOb30BaHMM HACTOALLMM CTaHAAPTOM c/lefyeT PYKOBOACTBOBATLCA
3aMeHAIWMM (M3MEHEHHbIM) CTaHZapTOM. ECAM cCbIOYHbIA CTaHZapT OTMeHeH 6e3 3aMeHbl, TO
NoJIOXKEeHME, B KOTOPOM AaHa CCbIJIKA Ha HEro, MPUMEHSAETCA B YaCTUM, He 3aTparMBatoLLel 3Ty CCbIIKY.

3. TepmuHbl M onpegeneHns
B HacToAweMm cTaHaapTe npumeHeHbl TepmuHbl o M3K 60050 [1], B Tom uncne chepytowme TepMUHBI

C COOTBETCTBYIOLLMMM ONpeseneHUAMM.
3.1. Annapatbl

3.1.1. KoMMy TalUMOHHBIM anmnapar (switching device) : anmnapar,
npelHa3HAYEeHHHM OJ18 BKJIOYUEHMS MM OTKJIOYEeHMs ToKa B OIOHOM miam 6OoJiee
BJIEKTPUYUECKUX Lelnsax.

[M3C 441-14-01]

3.1.2. MexaHMUYECKMN KOMMYTALMOHHBEII anmnapaT (mechanical switching
device): KOMMyTaLMOHHBIM alnapaT, [IpelHa3HadYeHHBM o1 3aMEIKaHMA "
PasMBEIKAHMSA OOHOM MM OoJiee DJIEKTPUMUECKMX Lelel C IIOMOUbI pas3beOVHSIEeMbIX
KOHTAaKTOB.

[M3C 441-14-02]

3.1.3. [naBkuy npenoxpaHmTesib (fuse) : KOMMYyTALMOHHBI annapaT, KOTOPBIMA
BCJIEICTBME PACIJIABJIEHMS ONHOTO MWIM Oojiee CIHeUMaJIbHO CIPOeKTUPOBAHHEIX U
KaJMOpPOBAHHEX D3JIEMEHTOB pasMblKaeT liellb, B KOTOPYK OH BKJIOUEH, U OTKJIOUaeT
TOK, Ko oa TOT IIpeBHIaeT 3alaHHYIO BeJIMYMHY B TedYeHUe JOCTAaTOUWHOTIO
BPEMEHU .

[M3C 441-18-01]

3.1.4. ABTOMATMUECKMUNM BHKJIOUATEJb (MexaHMUYEeCKUM) (circuit-breaker
(mechanical)) : MexaHMUECKMM KOMMYTALMOHHEIM amnnapar, CIIOCOOHBIM BKJIUATH,
NIPOBOIOMTL M OTKJIOUATHL TOKM B HOPMaJIbHOM COCTOSHMM Lenu, a TakxXe BKJIYaThb,
IPOBOIUTL B TeUEHME 3aIJaHHOT'O BPEMEHM M aBTOMAaTHMYECKM OTKJIOUATbh TOKM B
YKa3aHHOM aHOMaJIbHOM COCTOSHMM LelNM, HalOpyMep TOKM KOPOTKOI'O =BaMBEIKAHUA.

[M3C 441-14-20]

3.1.5. ABTOMATMYECKUIN BbIKAOYaTENb BTbI4HOro Tuna (plug-in circuit-breaker): aBTomaTMyeckuit
BbIKNOYATElb C OAHUM WU HECKOJIbKMMU WTbipeBbIMM BbiBogamu (cm. 3.3.20), npesHasHaYeHHbIM ans
NMPMMEHEHMSA C COOTBETCTBYIOLWMM YCTPOWCTBOM A5 WITENCE/bHOMO COEANHEHUS.

3.2. O6bwme TEpMUHDI

3.2.1. CeepxTOok (overcurrent) : Jjob0O¥ TOK, INPEBHIIAKIMI HOMMUHAJLHEIMA .
[M3C 441-11-06]

3.2.2. Tok neperpy3ku (overload current): cBEpXTOK B 3/IEKTPUUYECKN HE NOBPEKAEHHOM LENN.
MpumedaHue. JOCTaTOUHO ANUTENbHbINA TOK Neperpyskn MOXKeT NPMUBECTU K MOBPEKAEHUIO.



3.2.3. Tox KOPOTKOT'O BaMelkaHusa (short-circuit current): CcBepxTOK,
OGyCHOBHeHHBH;I 3aMBIKaHMEM C HUMYTOXHO MaJIbIM ITOJIHBIM COINIPOTUMBIICHMEM MeXIy
TOUKaMlM, KOTOPBIE B HOPMAaJIBHEIX YCJIOBMAX DJSKCIJIyaTaluy OOJIXHEL MeTb paSHI::H;I
[IOTEHLMAJ .

[M3C 441-14-07]

I'Ilemeanme. ToK KOPOTKOro 3aMblKaHMA MOXET ABUTbCA pPe3ysibTaTOM noBpexaeHuna wuaun
Henpasun/bHOIo coeanHeHuA.

3.2.4. ThnaBHaA uenb (aBTOmaTMYecKoro BblkAloYaTens) [main circuit (of a circuit-breaker)]:
COBOKYMHOCTb BCEX TOKOMPOBOAALLMX YacTel aBTOMATUYECKOrO BbIK/lOYaTeNs, BXOAAWMX B LiEMb, KOTOPYIO
OH NpegHa3Ha4YeH 3aMblKaTb U Pa3MblKaTb.

3.2.5. Llenb ynpaBneHua (aBTomaTUYeCcKUM BbiKAtouaTenem) [control circuit (of a circuit-breaker)]: uenb
(Kpome rnaBHOM uenu), nNpeAHasHayeHHaa ANA OCYLWECTBAEHWA 3aMbIKaHMA MAWM PasMblKaHUA WK
ocyLecTBneHns obenx GpyHKUMIT aBTOMATUYECKOTO BbIKAOYATENS.

3.2.6. BcnomoraTtenbHaa uUenb (aBTomaTMYeckoro BblkAtouyaTens) [auxiliary circuit (of a circuit-
breaker)]: coBOKyNHOCTb TOKONPOBOAALLMX YACTEN aBTOMATUYECKOTO BbIKAOYATENA, NPeAHA3HAYEHHbIX AN
BKIOYEHMSA B LLeMb, KPOME F1aBHOM LLenu U Lenu ynpasaeHMa aBTOMaTUYECKOrO BblK/toYaTens.

3.2.7. Nontoc (aBTOMaTuyeckoro BbikatouaTtens) [pole (of a circuit-breaker)]: yacTb aBTOMaTMyeCKoOro
BbIK/ItOYaTeNs, CBA3AHHAA UCKAIOYMTENIbHO C OAHUM 3NEKTPUYECKU HE3aBUCUMbIM TOKOMPOBOAALLMM NyTEM
FNAaBHOM Lenn U UMetoLLasa KOHTAKTbl, NpeAHa3Ha4YeHHble 414 3aMblKaHWUA U Pa3MblKaHMA FNaBHOM Lenu, u
He BK/IIOYAIOLLLAA 3/1eMEHTbI, NpeAHa3HauYeHHble 418 MOHTaXa M ONepupoBaHMA BCEMM MOOCAMMU.

3.2.7.1. 3awumueHHbIn nontoc (protected pole): nontoc, ocHaweHHbIM MaKCMMabHbIM pacuenuTenem
ToKa (cm. 3.3.6).

3.2.7.2. HesawwmueHHbI nostoc (unprotected pole): nosoc, He OCHAWEHHbIA MaKCMMaAbHbIM
pacuenuTenem Toka (cm. 3.3.6), HO B 0CTasIbHOM CMOCO6HbIV GYHKLMOHUPOBATL TaK Xe, KaK 3alULLEeHHbIN
MOJIIOC TOTO K& aBTOMaTMYECKOTO BbIK/loYaTens.

MpumeyaHus. 1. Bo ncnonHeHne atoro TpeboBaHMA He3aLWMLLEHHbIN NOJIIOC MOXKET UMETb TaKyHo Ke
KOHCTPYKLMIO, KaK 04MH Unn bonee 3alMLLEHHbIX NOIOCOB, AN 0COBYI0 KOHCTPYKLMIO.

2. Ecnv oTkAtovalowas cnocobHOCTb He3aWMLEHHOro MoJCca MHas, Yem ogHoro wau bonee
3aLUMLLEHHbIX MOJIOCOB, 3TO AOJIKHO ObITb OrOBOPEHO U3TOTOBUTE/NEM.

3.2.7.3. OTKAoYaoWmMn HelTpanbHbIA noatoc (switched neutral pole): nontoc, npegHasHayeHHbIM
TONbKO ONA OTK/AOYEHUA HEeWTPasibHOro NPOBOAHMKA M HenpeaHa3HAYeHHbIM ONA OTKAOYEHUA TOKOB
KOPOTKOro 3aMblKaHuA.

3.2.8. 3amKHyTOe nosoxeHue (closed position): nonoxeHne, B KOTopom obecneymBaeTca 3afaHHasn
HenpepbIBHOCTb IN1aBHOM Lieny aBTOMaTUYECKOTO BbIK/O4aTeNs.

3.2.9. Pa3omKHyTOE nosioxeHne (open position): nonoxkeHne, B KOTOpom obecrneymBaeTca 3a4aHHbIM
3a30p MEXKAY PAa3OMKHYTbIMW KOHTaKTaMU B I1aBHOM LEeNy aBTOMaTUYECKOrO BblK/tOYaTens.

3.2.10. TemnepaTypa BO3AyXxa

3.2.10.1. TemmepaTypa OKpPyXawoIETro BO3Oyxa (ambient air temperature):
onpeneJyieHHAs B NPEIONMCAHHEIX YCJOBMAX TeMIepaTypa BO3IOyxa, OKpyXaoleIro
aBTOMATHUECKMY BHKJIOUATENEL (OJS aBTOMATUUECKOTO BHKJIOUATEJIS, SBaKJIOUeHHOTO
B ODOJIOUKY, BTO TeMIepaTypa BOo3IOyxa BHe OODOJIOUKN) .

[M3C 441-11-13]

3.2.10.2. KoHTponbHas Temnepatypa (reference ambient air temperature): Temnepatypa
OKpY»KaloLwero Bo3ayxa, Npy KOTOPOM YCTaHaB/AMBAIOT BPEMA-TOKOBbIE XapaKTEPUCTUKN.

3.2.11. CpabaTbiBaHWe (operation): nepexos opHoro unuM 6onee MNOABUMKHbLIX KOHTAKTOB W3
Pa30MKHYTOrO B 3aMKHYTOE NOJIOXKEHUE U HA06OoPOT.

MpumeyaHue. Ona yCTAaHOBAEHMA PasMuma cpabaTbiBaHWe NMOZ HarpysKoW (Hanpumep, BKAKOYEHME
WAW OTKAIOYEHWE TOKA) 0603HaYaeT KOMMyTaLMLo, a 6e3 Harpy3Ku (Hanpumep, 3amblKaHUe AU pa3MblKaHWe
uenu 6e3 ToKa) - MexaHU4Yeckoe cpabaTbiBaHuMe.

3.2.12. Uukn onepupoBaHua (operating cycle): nocnepoBaTeNbHOCTb MEPEXof0B M3 OAHOrO



NnoN0XeHnA B Apyroe C BO3BpPaTOM B Ha4a/ibHOE NOJ1I0XKEHUE.

3.2.13. IlocyenoBaTeJIbHOCTD cpabaTHBaHUN (operation sequence) :
[IOCJIENOBATEJILHOCTD 3alaHHBIX ONEepUpPOBAHUMN C YKAaBaHHLBMM MHTEepBallaMu
BpEMEHN .

[M3C 441-16-03]

3.2.14. NpoaonKnUTenbHbI pexum (uninterrupted duty): pexkum, Npu KOTOPOM rNaBHbIe KOHTaKTbI
ABTOMATMYECKOTO BbIK/AOYATENA OCTAlOTCA 3aMKHYTbIMU, HEMPEPbIBHO NMPOBOAA YCTAHOBMBLUMNCA TOK B
TeYeHue ANTENbHOTO BpeMEHU (Heaensaimmu, Mecauamm Uam gaxke rogamm).

3.3. KOHCTPYKLMOHHbIE 9N1€MEHTbI

3.3.1. TnaBHbI KOHTAKT (mMain contact): KOHTAKT, BK/OYEHHbIM B [aBHYO Lenb aBTOMATUYECKOrO
BbIKtOYATENA M NPeaHA3HAYeHHbI oA NPOBEAEHMA B 3aMKHYTOM NOJIOXKEHUM TOKa FNaBHOM LLenu.

3.3.2. OyroraCMTeJIbHBEII KOHTAKT (arcing contact): KOHTAKT, Ha KOTOPOM
npennojlaraeTcsa BO3HMKHOBEHME IOYyIU.

Hpmmeanme. HyI‘OI‘aCMTeJIbHEIﬁ KOHTAaKT MOXeT BEBIITOJIHATH POoJiBb T'JIABHOTI'O
KOHTAaKTa, HO MOXeT OBTb ¥ OTHEJIbHEIM KOHTAaKTOM, CIPOEKTUMPOBAHHEIM Tak,
uTOOB Pa3MBEIKATLCSA [IO3XE, a SBaMHKATLHCS pPaHblle OPYTOT'O0 KOHTAaKTa, IJIsS SalMTH
KOTOPOTO OH MNpeIHAaBHAaUeH.

[M3C 441-15-08]

3.3.3. KoHTakT vynpasneHua (control contact): KOHTaKT, BXOAAWMK B UEMb YynNpaBieHUs
aBTOMATMUYECKOrO BbIK/OYATENA M MEXaHUYEeCKM NPUBOAUMBIA B LENCTBME 3TMUM aBTOMATUYECKUM
BbIK/IlOYaTENIEM.

3.3.4. BcnomoraTtenbHbl KOHTAKT (auxiliary contact): KOHTaKT, BXOAALLMI BO BCMOMOTraTe/IbHYO Lenb
aBTOMAaTMYECKOTO BbIKAOYATENA M MEXAHUYECKN NPUBOAUMBIV B IEUCTBME STUM BbIKAOYaTENEeM (Hanpumep,
019 YKa3aHMA NONOXKEHUA KOHTAKTOB).

3.3.5. Pacuenutenb (release): ycTpolcTBO, MeXxaHWYECKM CBAA3aHHOE C aBTOMAaTUYECKMM
BbIK/Il0YaTeNem (MM BCTPOEHHOE B HET0), KOTOPOEe 0CBOBOXKAAET YAEPKUBaIOLLEE YCTPONCTBO B MEXaHU3ME
aBTOMATMYECKOTO BbIK/OYATENS U BbI3bIBA€T aBTOMATMYECKOe cpabaTbiBaHMe BbIKAOYATENS.

3.3.6. MakcumanbHbIli pacuenuTenb Toka (overcurrent release): pacuenutenb, Bbi3blBAOWMIA
cpabaTbiBaHME aBTOMATUYECKOrO BbIK/AOYATENA, C BbIAEPKKON BpemeHU nan 6e3 Hee, Korga TOK B 3TOM
pacuenuTesie NpesblWaeT 3a4aHHOe 3HauYeHue.

MpumeyaHme. B HEKOTOPLIX CyYanX 3Ta BEIMYMHA MOXKET 3aBMCETb OT CKOPOCTWU HapacTaHWUsA TOKa.

3.3.7. MaKcMmanbHbIi pacuenuTenb TOKa ¢ 06paTHO-3aBUCMMON BblAEPKKOM BpemeHu (inverse time-
delay overcurrent release): maKkcMmanbHbI pacuenuTenb TOKa, cpabaTbiBaloWMiA MOCAE BblAEPIKKU
BPEMEHM, HaxoasaLenca B 06paTHOM 3aBMCMMOCTM OT 3HAaYEHWUS CBEPXTOKA.

MpumeyaHue. TakoM pacuenuTesb MOXKeT ObiTb CMPOEKTUPOBAH TaK, YTOObI BblAEPKKA BPEMEHW Npu
BbICOKMX 3HAaYEHUAX CBEPXTOKA A0CTUrana onpeseeHHOro MMHMMaIbHOTO 3HAYEHMA.

3.3.8. MaKcuMmanbHbIM pacuenuTenb TOKa npamoro paencteus (direct overcurrent release):
MaKCMMabHbI pacuennTesib TOKa, cpabaTbiBalOWMN HENOCPEACTBEHHO OT NPOTEKAIOLWEro TOKa B I11aBHOM
Lenn aBTOMaTUYECKOTO BbIK/lOYaTeNs.

3.3.9. Pacuenutenp neperpy3kn (overload release): maKkcMManbHbIA pacuenuTenb TOKa,
npeaHasHaYeHHbIN A5 3aWKUTbl OT NEPErpysokK.

3.3.10. TokonpoBsogsaliaa 4YacTb (conductive part): 4yacTb, cnocobHaa nNPOBOAUTL TOK, HO He
0b6s3aTeNbHO NpeHasHayeHHasa ANsA NpoBeaeHMA TOKa B HOPMa/bHbIX YC/I0BUAX SKCMyaTaunu.

3.3.11. OTKpbiTas ToKonpoBoAAllas 4YacTb (exposed conductive part): ToKkonpoBoAAlLaA 4acTb,
OTKPbITas ANA MPUKOCHOBEHUS W B HOPMasbHbIX YC/NOBUAX 3KCMyaTauuMM He HaxogAawasaca nog,
Hanpa)eHWem, HO KOTOopasi MOKET OKa3aTbCA MO/ HAaNPAKEeHNEM B aBapPUNHbIX YCOBUAX.

MpumedaHme. TUMNUUYHbIE OTKPbITbie TOKOMPOBOAALLME YaCTU - CTEHKM METaNIMYeckux 060/0ueK,
MEeTaN/IMYeCcKMe PydKM ynpasaeHus 1 T.n.

3.3.12. BbiBog, (terminal): TokonpoBoaAlLasn YacTb annapara, NpeAHasHa4yeHHan Aaa 31eKTPUUYECKoro
COeINHEHMA C BHELHUMMU LLenamMu.



3.3.13. Pe3bboBoli BbiBOA, (screw-type terminal): BbiBOA AN MpUCOEAMHEHUA U OTCOEAUHEHUA
NPOBOAHUKA WM PA3bEMHOr0 COeAMHEHUA MeXay cobol ABYyX WAW HECKONbKUX MPOBOLHMUKOB,
OCYLLECTB/IAEMOrO NPAMO UM KOCBEHHO BUHTaMM UK Frakamu ntoboro tmna.

3.3.14. Ctonbuatbit BbiBOA, (pillar terminal): pe3bboBoli BbIBOA, B KOTOPOM MPOBOAHWK BBOAUTCA B
OTBEPCTME U/IN NMONIOCTb U 3aXKUMAETCA OAHUM UK Boslee BUHTaMU. [laBneHMe 3aXKMMa MOXKET nepeaaBaTbCa
HenocpeaACTBEHHO BUHTOM UM Yepe3 NPOMENKYTOUHbIV 3aXKUMHbI 31IEMEHT, NPUKUMAEMbIA BUHTOM.

MpumeyaHume. Mpumepbl CTONBYATbLIX BbIBOAOB NpeacTaBieHbl Ha pucyHke F.1 (Mpunoxexue F).

3.3.15. BuHTOBOW BbIBOZ, (Screw terminal): pe3abb6oBoI BbIBOA, B KOTOPOM NPOBOAHMK 3aXKMMAETCA Nog,
rooBKOM BMHTA. [laBneHMe 3a)KMma nepenaeTcd HenocpeAcTBEHHO TONO0BKOM BWHTA WMAM  4yepes
NMPOMEXKYTOYHbIA 3/1EMEHT TWUMNa LWakibbl, 3aXXMMHOM NAACTUHbI WAW YCTPOWCTBA, MNPENSATCTBYIOLLENO
BbICKA/1b3blBaHMIO NPOBOAHMKA.

MpumeydaHue. MNpumepbl BUHTOBbIX BbIBOAOB NpeAcTaBaeHbl Ha pucyHKe F.2 (MpunosxkeHue F).

3.3.16. bonToBoit BbiBOA, (stud terminal): pe3abb60BOIi BbIBOA, B KOTOPOM NPOBOAHMK 3a3KMMaETCs noj,
raMkomn. 3aXKMMHOe AaB/ieHNe MOXKET NepeaaBaTbCa OT ralKn COOTBETCTBYIOLLEN KOHPUIYpaLUM UK Yepes
NPOMEXKYTOYHbIA 31eMeHT TuUMna LWanbbl, 3aXXMMHOM NAACTUHbI WMAW YCTPOMCTBA, MNPENSATCTBYIOLLErO
BbICKa/1b3bIBAaHWNIO MPOBOAHMKA.

MpumeyaHume. Mpumepbl 6ONTOBbIX BbIBOAOB NpeacTaBaeHbl Ha pucyHKe F.2 (MpunoxkeHue F).

3.3.17. MnactuHyaTbii BbiBoA, (saddle terminal): pe3bboBoM BbIBOA, B KOTOPOM MPOBOAHMUK
3aXKMMaETCA Nof4 M30THYTOM NAACTUHON ABYMA MM Bosee BUHTAMM UK FalikaMu.
MpumedaHume. Mpumepbl NAACTUHYATBLIX BbIBOAOB NpeAcTaBaeHbl Ha pucyHKe F.3 (MpunoxkeHue F).

3.3.18. BbiBOoA o5 KabenbHbIX HAKOHEYHMKOB U WKH (lug terminal): BMHTOBOW MK 6ONTOBOI BbIBOA,
npeAHasHa4YeHHbIM ANA 3a3KMMa HAaKOHEYHMKA UM LWUHbI C MOMOLLbIO BUHTA UAU TaliKW.

MpumevaHue. NMpumepbl BbIBOAOB ANA KabeNbHbIX HAKOHEYHUKOB M WWH NpeacTaB/ieHbl Ha PUCYHKe
F.4 (MpunoxeHue F).

3.3.19. be3pe3bboBoii BbIBOA, (screwless terminal): BbIBOA, AN NpUcCOeAMHEHUA U NOCAedyloLero
OTCOEAMHEHUSA OLHOrO MPOBOAHWMKA WM PA3bEMHOrO COeAMHEHUs mexagy cobon asyx uam bonee
NPOBOAHWKOB, OCYLLLECTBASEMOrO NPSAMO NN KOCBEHHO NPYXUHAMMU, KIMHBbAMM, SKCLLEHTPUKAMM, KOHYCaM#
n 1.n. 6e3 cneymanbHOM NOAFOTOBKN NPOBOLHMKA, 33 UCKOYEHNEM YaANEHWUS U3ONALUN.

3.3.20. lWTbipesoii BbiBOA, (plug-in terminal): BbIBOA, 3n1eKTpHUUECcKoe NpucoeanHeHne U oTcoeauHeHune
KOTOporo ocyuiectsaseTca 6e3 nepemeLLeHnA NPOBOAHMKOB COOTBETCTBYIOLLEN LLENMN.

MpucoeanHeHme ocyuiecTensetca 6e3 MCNONb30BaHMA UHCTPYMEHTa M obecneynBaeTcsa ynpyrocTbto
HenoABUNKHbIX U/MAN NOABUMKHBIX YacTein U/MAKn NPyKRUHAMMK.

3.3.21. CamoHapesaloumii BMHT (tapping screw): BMHT, M3roTOBAEHHbIN M3 MaTepuana c 6osnee
BbICOKMM conpoTusaeHnem paedpopmaumm W BCTaBAAEMbIA MOCPEACTBOM BpalleHWA B OTBeEpPCTUE,
BbINO/IHEHHOE B MaTepuase C MeHbLLIMM CONPOTUBAEHNEM gedopmaLnu.

BUHT MmeeT KoHMYeCKyto pe3bby, T.e. C YMEHbLUEHNEM ANaMeTpa pe3bbbl HAa KOHLE BUHTA.

Pe3sbba npu BBMHUMBAHMM HaZEKHO GOPMYETCA TO/MbKO Moc/e 4YMcia 060poTOB, MPEBbLIWAMOLLENO
YMCNO BUTKOB pe3bbbl HA KOHMYECKOM Y4aCTKe.

3.3.22. CamoHapesatowmit popmytowwmin BUHT (thread-forming tapping screw): camoHapesatowmii BUHT
C HenpepbIBHOM pe3bboit, He NpeaHa3HAYeHHbIN A1A yAaAeHUA MaTepuana U3 oTBepcTus.

MpumedaHme. MNpumep camoHapesawuiero GopmytoLero BUHTa NpeacTaB/ieH Ha pucyHKe 1.

3.3.23. CamoHapesatowmn pexywmin BuHT (thread-cutting tapping screw): camoHape3atowmin BUHT C
HenpepbIBHOM pe3bboi, NpegHa3HaYeHHbIN ANA yAAJEHUA MmaTepMana U3 OTBEPCTUA.
MpumedaHue. Mprumep camoHape3aloWero PeXyLLero BUHTa NpeacTaB/ieH Ha PUCYHKe 2.

3.4. Ycnosua onepmMpoBaHuA

3.4.1. 3ambikaHue (closing operation): nepeBos KOHTaKTOB BbIKAOYATENA W3 Pa30OMKHYTOro
NONOXEHMA B 3aMKHYTOE.

3.4.2. Pa3mblKaHue (opening operation): nepeBof, KOHTAaKTOB BbIKAKOYATENs W3 3aMKHYTOrO



NON0OXEeHNA B PAa3OMKHYTOE.

3.4.3. PyuHOe ymnpaBJIEHME MIPM HalIMuUMM 3aBUCHMMOTO »npmsBoma (dependent
manual operation): yHOpaBJIeHME MCKJIOUMTEJIEHO MIYyTEeM [IPAMOTO NPUIIOXEHUS
bmsuueckoll SHepPrMM onepaTopa, OT KOTOPOM BaBUCUT CKOPOCTL U cuia
ONIEPUPOBAHNA .

[M3C 441-16-13]

3.4.4. PyuyHOe yINpaBJIeHME IPM HaJIMUMM [IPMBOIA HEB3aBUCUMOTO HOEeVCTBUSI
(independent manual operation): onepmpoBaHMEe Ba CUeT DHHEPIUM OolIepaTopa,
HaKOIJIEHHOM B MexXaHMu3Me, I[IpM KOTOPOM CKOPOCTb U CHUJa, pPasBUBAEMHE
MexXaHM3MOM, He 3aBUCAT OT HeMCTBMSA ollepaTopa.

[MOC 441-16-16]

3.4.5. ABTOMATMYECKUI BbIKAOYATENb CO CBOBOAHLIM pacuenneHuem (trip-free circuit-breaker):
BbIK/lOYaTeNb, NOABUMKHbIE KOHTAKTbl KOTOPOro BO3BPALLAOTCA B Pa30OMKHYTOE MOIOMKEHME U OCTaloTCA B
Hem, Koraa onepaums aBTOMaTUYECKOro pa3mMblKaHMA HauMHAeTCsA Nociae Hayana onepauuu 3amblKaHuA,
[ae ecnu coxpaHaeTca KomaHaa Ha 3amblkaHue.

MpumeyaHue. YTobbl 0becrneuymBanocb MoJsHOE OTKAOYEHWE TOKa, KOTOPbIM MOr 6bl BKAKOYMTLCA,
MOXeT NoTpeboBaTbCA MFHOBEHHOE O0CTUMEHNE KOHTaKTaMMN 3aMKHYTOTO MOOXEHUS.

3.5. Xapakrepuctnyeckme napameTpbl

Mpw OTCYTCTBMM APYIUX YKA3aHMI BCe 3HAYEHMA TOKA U HAaNpAXKeHUs AeicTeytowme.

3.5.1. HomuHanbHoe 3HayeHue (rated value): ykasaHHoe 3HayeHMe NOBOro XxapakTepUCTUUYECKOro
napameTpa, onpegenatouiee paboume ycnosua, gaa KOTOPbIX CNPOEKTUPOBAH M NOCTPOEH aBTOMATUYECKUI
BbIKAtOYATEND.

3.5.2. OXMIOaeMBIl TOK (Lenu ¥ [OPUMEHUTEJIEHO K aBTOMaTUUECKOMY
BHIKJIOUATEJD) (prospective current (of a circuit, and with respect to a
circuit-breaker)): TOk, KOTOPBM OpoTeKays O B LENM, e€CJay OB KaXIBM I[10JI0C

BHIKJIOYATEJ A ObUI 3aMEHEH MNPOBOIHMKOM C HMYUTOXHO MAaJEIM CONPOTUBIIEHMEM.
[M3C 441-17-01]

MpumedaHue. OXuMAaeMbli TOK MOXKHO KBanMOUUMPOBATb TaK e, KaK PaKTMYeCcKuin, Hanpumep
0XKMAaeMbll TOK OTK/IOYEHUS, OXKULAEMbIN MUKOBbIN TOK.

3.5.3. Oxmpmaemel NMKOBEIM TOK (prospective peak current): nmKoBoe
3HaUYeHMe OXMIOaeMOT'O TOoKa BO BpeMsa [NepexOoIHOTO [Iepuona nocjye ero
BOBHUKHOBEHUS .

[M3C 441-17-02]

MpumeyaHue. ITo onpeaeneHme NoapasyMeBaeT, YTO TOK BbIKAHOYAETCA UAealbHbIM aBTOMATUYECKUM
BbIK/lOYaTeNIeM, T.e. C MFHOBEHHbIM MEPexofomM OT GECKOHEeYHOro K Hy/JeBOMY 3HAYeHMIo MOJIHOTo
conpotusneHua. [na uenein, B KOTOPbIX TOK MOXET MPOXOAWUTb MO HECKOJbKMM PasiMyHbIM MyTAM,
Hanpumep MHorogasHbIX Uenei, NpeanonaraeTca TakXe, YTO TOK BK/IOYAETCA OAHOBPEMEHHO BO BCeX
NosoCax, Aae ecv PacCMaTPMBAETCA TOK TO/IbKO B O4HOM NoJtoCe.

3.5.4. MakcCUMaAJIbHEM OXUIAEMEIM MIMKOBHIM TOK (Lenm [nepeMeHHOT'O TOoKa)
(maximum prospective peak current (of an a.c. circuit)): oxmmaeMsl
IMKOBEIM TOK, BOSHMKAKIMM B MOMEHT, OOyCJIOBJIMBAKLIMI €TI0 HamboJiblee
3HAUYEHUe.

[M3C 441-17-04]

NMpumeyaHne. B MHOronoNtOCHOM aBTOMAaTMUYECKOM BblKAtOYaTeie, BXOAALLEM B MHOFO¢a3HYI-O uenb,
MaKCMMasbHbIM O)KM,CI,aEMbIlz NMUKOBbI TOK OTHOCUTCA TO/IbKO K OA4HOMY nonkocy.

3.5.5. Hanbonbluan BKAKOYalOLWAA M OTKAOYaOWaa cnocobHocTb (short-circuit (making and breaking)
capacity): nepemeHHas COCTaBAAIOLAA OXWAAEMOrO TOKA, BbIPAaXKEHHAA ero AenCTBYHOLWMM 3HaYeHUEM,



KOTOPYIO BbIK/AtOYaTelb AOMKEH BKAKOYATb, NPOBOAUTL B TEYEHUE BPEMEHWU OTK/OYEHWA W OTKAHOYATb B
33a4aHHbIX YCN0BMUAX.

3.5.5.1. MpeaenbHas Haubonblana oTKAOYaloWaa cnocobHocTb (ultimate short-circuit breaking
capacity): oTkalovatowaa CcnocobHOCTb, A8 KOTOPOM nNpeanucaHHble YCA0BMA, COOTBETCTBYOLWME
YKa3aHHOMY UMKy UCMbITaHUI, HE NpesycMaTpMBatoT CNOCOBHOCTU BbIKAOYATENSA MPOBOAUTL B TeYEHUE
YCNOBHOIO BPEMEHW TOK, paBHbIit 0,85 TOKa HepacuenneHus.

3.5.5.2. Paboyasa Hambosbluas OoTKAlOYaloLWaa cnocobHocTb (service short-circuit breaking capacity):
OTK/ItOYatoLLasn cnocobHOCTb, AN KOTOPOW NpPeAnUCaHHbIe YCIOBUA, COOTBETCTBYIOLLME YKa3aHHOMY LMKAY
UCMbITAHWW, NPEAYCMATPUBAIOT CMOCOOHOCTL BbIK/OYATENA NPOBOAUTL B TEYEHUE YCOBHOIO BPEMEHU TOK,
paBHbI 0,85 TOoKa HepacLenaeHus.

3.5.6. Tok oTk/o4eHuA (breaking current): Tok B nontoce BbiK/tOYaTeNA B MOMEHT BO3HUKHOBEHUA YU
NPW OTKIIOYEHUM.

3.5.7. HanpaxeHne Ao BKAodeHus (applied voltage): Hanps)eHuMe mexay BbiBOAaMW MOJOCA
BbIK/IlOYATe 1A HENOCPEACTBEHHO Nepes, BKAIOYEHNEM TOKa.

MpumeyaHune. [laHHoOe onpegeneHve OTHOCUTCA K  O4HOMOAOCHOMY  BbIKAtoyaTento. B
MHOTOMNONOCHOM BbIK/IOYaTENE HAMNPAXKEHUE A0 BKAOYEHUA - HAMPAKEHUE MEXAY BXOLHbIMU BbIBOAAMMU
annaparta.

3.5.8. BoccraHaeaMpawlleecs HanpsxeHue (recovery voltage): HamnpsaxeHue,
[IOABJIAKIIEECS Ha BHBOIAX IIOJIOCA aBTOMaTUYESCKOTO BBIKJIOYA TEJIS rnociue
OTKJIOYEHUSI TOKa.

[M3C 441-17-25]

Mpumeyanuna. 1. [laHHOe HanpA)eHMe MOXKHO paccMaTpuBaTb HA  MNPOTAMEHUM  OBYX
nocnenoBaTeNnbHbIX WHTEPBAZIOB BPEMEHM, Ha MNEePBOM W3 KOTOPbIX HaNpsXKeHue nepexoaHoe, a Ha
nociesytoLLem BTOPOM - HaNpAXKeHUe NPOMbILNEHHOM YacToTbl.

2. [laHHOe onpegeneHne OTHOCUTCA K OAHOMONOCHOMY BbIKAOYaTento. [na MHOronoarCHOro
BbIK/IIOYATENA - 3TO HanpAXeHue mexay BXOAHbIMWU BbIBOAAMM annapara.

3.5.8.1. IlepexonHoe BOCCTaHaBJMBaKlleecs HanpsxeHre (transient
recovery voltage): HamnpsaxeHMe B IIepUOD, KOI'Za OHO HOCUT B 3BHAUUTEJIBHOM
CTEIEeHM [IePexXONHE XapaKTep.

[M3C 441-17-26]

MpumeyaHue. ITO NepexogHoe HanpsxeHne MOXKeT bblTb KosiebaTenbHbIM, UM HeKonebaTebHbIM,
UAN UX KOMBUHaLMeEN B 3aBUCMMOCTU OT XapaKTEPUCTUK LLEeNU 1 BbiKaoYaTens. Mpu 3TOM y4yuTbIBaKOT CABUT
HanNPsAXKeHUs HelTpaan mHorodasHoM Lenu.

3.5.8.2. BosBpaumaoieecs HaopsaxeHMe [IPOMHINJIEHHOM YaCTOTEHL
(power-frequency recovery voltage): BoO3Bpalawileecs HalpsaXeHMe nocJse
VCUE3HOBEHMUS I[IE€PEXONOHEX IIPOLIECCOB.

[M3C 441-17-27]

3.5.9. Bpems pasmbikaHua (opening time): Bpemsa, MU3MepeHHOe OT MOMEHTA, KOrZa B BblK/louaTene,
Haxo4ALWEeMCA B 3aMKHYTOM TMOJ/IOXKEHWWU, TOK B [/NIaBHOW LENM J[OCTUraeT ypoBHA cpabaTbiBaHuA
MAKCMManNbHOro pacuenuTena TOKa, A0 MOMEHTa pasbeAuHEHUA AYroracutesbHbIX KOHTAKTOB BO BCeX
nostocax.

MpumeyaHue. Bpemsa pasmbikaHWa 06bIYHO HA3bIBAKOT BPEMEHEM PaCLENNEHMA, XOTA, TOYHEE, BpEMSA
pacuenneHna OTHOCUTCA K UHTepBany meXay HayasibHbIM MOMEHTOM pa3MbIKaHUA U MOMEHTOM, Koraa
KOMaHAa Ha pa3MblKaHWe CTaHOBUTCA HEOOPaTUMOIA.

3.5.10. Bpemsa ropeHuna ayrm

3.5.10.1. BpemMmsa ropeHusa myru B nojuwoce (arcing time of a pole):
MHTEepBaJl MexXIy MOMEHTOM IOSBJIEHMS IOyTM M MOMEHTOM OKOHUATEJIBHOT'O IalleHUd
OyT¥ B DTOM IIOJIOCE.



[M3C 441-17-37]

3.5.10.2. Bpewms TOpeHMs OyI'M B MHOTOIIOJIOCHOM BHKJIUATEJe (arcing time
of a multipole circuit-breaker): wHTepBanl wMexnoy MOMEHTOM IepBOTO
MOABJIEHVS OyTY UM MOMEHTOM OKOHUATEJILHOTO TalleHVd IOyT BO BCEX IIOJICAaX.
[M3C 441-17-38]

3.5.11. Bpemsa oTkntoyeHus (break time): uHTepBan mexKAy HayasOM PasmblKaHWUA BbIKIOYATENS U
KOHLLOM BPEeMEHU Ayru.

35.12. 1%t (nHTerpan Oxoyna) ( 1t (Joule integral)): nHTerpan keagpata cu/bl TOKa NO AaHHOMY
WHTEPBAJy BPEMEHMU

2[4
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3.5.13. XapaKTepucTuKa | “t sbikntouatens (|7t characteristic of a circuit-breaker): KpuBas, AatoLian

2
MaKCMMa/JZibHOEe 3Ha4YeHune I t KaK d)YHKLI,VII'O OXNAO3aeMOT0 TOKa B 3a4aHHbIX YCNNOBUAX SKCNAyaTaunu.
3.5.14. KOOpAVIHaLI,MH mexay nocnenoBatesibHO COegUMHEHHbIMW annapaTamMiu 3aWnTbl OT CBEPXTOKOB!

3.5.14.1. KoopmuHaluusa IO CBEPXTOKY YCTPOMCTB 3allMTEl OT CBEPXTOKOB
(overcurrent protective coordination of overcurrent protective devices):
KOOPIMHAUMA IOBYX WM HECKOJIBKMX YCTPOMCTB, COEIMHEHHHX I[IOCJeIOBAaTeJIbHO,
oy ofecreyeHms CeJIEKTUBHOCTU [IPU CBEPXTOKAX U/MIU PEe3EPBHOM SBallMTH.
[&T'OCT P 50030.1, nyHkT 2.5.22&]

3.5.14.2. CeJleKTMBHOCTL IO CBepxTokaMm (overcurrent discrimination):
KOoopIOrMHaum-da paGOQMX XapaKTepmnuCcTmUK OIBYX i HeCKOJIbKUX yCTpOﬁCTB OJida
3alMTel OT CBEPXTOKOB C TaKVM pracueToM, YyTOORBI B Cciiyuae BO3BHVMKHOBEHMSA
CBEpXTOKOB B IIpemesylaX yKaz3aHHOT'O IMana30Ha cpabaThBaJIO TOJIBKO YCTPOMCTEO,
npenHa3HAUeHHOEe IOJig OINepMpoBaHMsa B IAaHHOM IMalas0He, a Ipouue He
cprabaTeBaIM .

[M3C 441-17-15]

3.5.14.3. PesepBHasa 3Baummra (back-up protection): oopmmHaluMsa IO
CBEpPXTOKaM HOBYX YCTPOMCTB IJis 3alMTE oT CBEPXTOKA, COenMHEHHEIX
IOCJIefOBATEJIbHO, KOTHa 3allMTHOE YCTPOMCTBO, PAacCIOJIOXEHHOe, Kak [IpaBuio,
HO He 00s3aTeJIbHO Ha BXOIHOM CTOPOHE, OCYINECTBJISET 3allMTy OT CBEpPXTOKa C
noMomso My ©6e3  HOMOWM BTOPOTO 3BallMTHOTO YCTPOMCTBA M [NPeloxXpaHseT
ocJienHee OT UPEe3MEPHOM HAaTPY3KM.

[&TOCT P 50030.1, nyukT 2.5.24¢&]

3.5.14.4. TlonHasd CeJIEKTUBHOCTL [total discrimination (total
selectivity)]: CeJEeXTMBHOCTL IO CBEPXTOKAaM, KOT'Za IPM I[IOCJIeHOBaTEJIbHOM
COoeIMHEeHMM OBYX alllapaToB OJIs 3allMTH OT CBEPXTOKOB allapaT, PacCIOJIOXESHHEM
CO CTOPOHH HAI'py3KM, OCYULECTBJIAET 3alMTy OT CBepxToka 6e3 cpabaTeBaHUsd
BTOPOTO 3alMTHOTO allapara.

[&T'OCT P 50030.2, nyHKT 2.17.2&]

3.5.14.5. YacTMuHasa CeJIeKTMBHOCTb (partial discrimination (partial
selectivity)) : CeJeKTMBHOCTEL II0 CBEPXTOKAaM, KOI'Ja IIPpK IOCJIeIOBaTeJIbHOM
COeIVHEeHMM OBYX allllapaToB IJIA 3alMTH OT CBEPXTOKOB alnapaT, PacCIIOJIOXEHHEB
CO CTOPOHHBI HATPy3KM, OCYHWECTBJIAET SBalUTy OO onpeneJyieHHOTO YPOBHSHA
cBepxToka 6es3 cpabaTelBaHMsa BTOPOTO 3alMTHOTO allapara.

[&T'OCT P 50030.2, nysHkT 2.17.3&]

3.5.14.6. NpeaenbHbii TOK CEIEKTUBHOCTHU (|s) (selectivity limit current (|s) ): TOKoBas KoopanHaTa



TOYKM MepeceyveHns BPemMA-TOKOBOM XapaKTePUCTUKM B 30He Haubonbluei oTKAouYatollel cnocobHocTH
3alMTHOrO annapaTta Ha CTOPOHE Harpysku C NpeaayroBoi XapakTepuCcTUKON (ana npeaoxpaHuTena) uam
BPEMA-TOKOBOW XapaKTEPUCTUKON pacuenuTens (ANA aBTOMaTUYECKOro BbIKAOYaTens) A4Pyroro 3almMTHOro
annapara.

MpeAenbHblA TOK CENEKTUBHOCTU - 3TO NpeaesbHoe 3HayeHue ToKa [cm. pucyHoK D.1 (MpunoskeHue
D)l

- HWUMKe KOTOPOro MpW HaauvuMmm ABYX MNOCNeAOoBaTe/lbHO COeAMHEHHbIX annapaToB 3alMTbl OT
CBEPXTOKa annapaT co CTOPOHbI Harpy3Ku ycnesBaeT 3aBepLUnTb NPOLECC OTKNOYEHMA A0 TOrO, KaK ero HauHeT
BTOPOW annapar (T.e. CeIeKTUBHOCTb 0becneynsBaeTcs);

- Bbllle KOTOPOro MpWU HaAUuMK ABYX MOC/NeA0BaTe/IbHO COEAMHEHHbIX annapaTtoB 3alluTbl OT
CBEpPXTOKa annapaT CO CTOPOHbI Harpy3KM MOKET He YCNeTb 3aBepPLUNTb NPOLLECC OTKAOYEHUA A0 TOro, KakK
€ro HayHeT BTOPOW annapar (T.e. CeNeKTUBHOCTb He obecneunsaeTcs).

3.5.14.7. Tok KOOPOMHALUMU (I ) [take-over current (I )1]: TOKOBAasda
B B
KOOPIMHATA TOUKM IepeCeudeHMs BPEeMSA-TOKOBEX XapaKTEePUCTUK IBYX alllapaToB
3alUTEL OT CBEPXTOKOB.
[MBC 441-17-16]

MpumeyaHne. TOK KOOpAMHAUMKU - 3TO TOKOBAA KOOPAMHATa TOYKM nepecevyeHUA XapaKTepuUCTUK
"MaKkcumanbHoe BpemA OTK/0YEHUA - TOK" ABYyX annapaTtoB 3aWnTbl OT CBEPXTOKOB.

3.5.14.8. YCJIOBHEIM TOK KOPOTKOI'O 3aMEIKaHMS (B LEenNM MM KOMMYTAlLMOHHOM
annapate) (conditional short-circuit current (of a circuit or a switching

device)): oxmmaemsli TOK, KOTOPEI LEeNb WM KOMMYTaUMOHHEIM anmnapar,
SalMIEHHBY SalaHHbBM YyCTPOMCTBOM IJIS  3allMTEHL OT KOPOTKMX 3aMEIKaHUM,
CIIOCOOHEl yIOBJIETBOPUTEJBHO BHIOEPXMBATb B TeuyeHMe BCETro BPEMEHU

cpafaTeBaHUa 3alMTHOTO YCTPOMCTBA B YKABAHHHX YCJOBUSAX OBKCIUIyaTaluU U
noBeIeHusd .
[&TOCT P 50030.1, noyskT 2.5.29¢&]

MpumeyaHusa. 1. B HacToAweM cTaHAApTe YCTPOUCTBOM A5 3aLUUTbl OT KOPOTKUX 3aMbIKaHUI CNYHKUT,
KaK NpaBu/io, aBTOMATMYECKUI BbIKAOYATE b UK NIABKUI NpeaoxpaHnuTeNsb.

2. OaHHoe onpegeneHue otandyaetca oT dopmynampoBkn MIK 60050 (441-17-20) pacwumpeHuem
NMOHATUS TOKOOTPAHMUYMBAIOLLLErO annapaTa A0 YCTPOMCTBA AN 3alUTbl OT KOPOTKUX 3aMblKaHUN, GYHKLUSA
KOTOPOro He CBOAMUTCA TO/IbKO K TOKOOTrpaHUYeHuUIo.

3.5.14.9. HOMMHAJIBHBEI YCJIOBHEIM TOK KOPOTKOT'O 3aMBEKAaHMSI (I ) (rated
nc
conditional short-circuit current (I )): yKasaHHOe M3TOTOBUTEJIEM
nc

3Ha4YEeHUEe OXMIOAaeMOI'O TOKAa, KOTOPEBIM 3TOT anmnapar, OCHaIleHHBIN
OpenyCMOTPEHHEIM M3TOTOBUTEJIEM YCTPOMCTBOM IJIA BaMTH oT KOPOTKUX
3aMBIKAHUMY, MOXET YIOOBJIETBOPUTEJIBHO BHIEPXMBATH B TeueHue BpEeMeHU
cpabaTeHBaHMA BSTOTO YCTPOMCTBaA B YCJIOBMAX MCIHTaHMS, OTOBOPEHHBIX B
CTaHOapTe Ha KOHKPETHHM alnapartT.

[&T'OCT P 50030.1, oyuxT 4.3.6.4&]

3.5.15. YcnosHblit Tok Hepacuennenua (| [conventional non-tripping current (nyukt (1))
nc nc

YCTQHOB/IEHHOE 3HayeHMe TOKAa, KOTOpbI aBTOMATUYECKMI BbIK/AOYATENb CMocobeH MNpoBOAWTb, He
cpabaTbiBas, B TeuUeHWe 3aAaHHOTO (YC0BHOr0) BpeMeHMU.

3.5.16. YcnoBHbI TOK pacuenneHmn (|t) (conventional tripping current (lt) ): ycTaHoBNneHHoe

3HauYeHMe ToKa, KOTopoe Bbi3blBaeT cpabaTbiBaHMe aBTOMATMYECKOro BbIK/loYaTed B TeUyeHWe 3a4aHHOro
(ycnoBHoro) BpemeHu.

3.5.17. ToK MrHoBeHHOro pacuenieHus (instantaneous tripping current): MMHUMManbHOE 3HauyeHue
TOKa, Bbi3blBalollee aBTOMaTUYecKoe cpabaTbiBaHWe BbIKAOYaTens 6e3 npesHamepeHHOW BbILEPIKKU
BPEMEHM.



3.6. OnpeaeneHna, KacarolmMecs KoopaNHaLMUN U30NALMUK

3.6.1. KoopouHaumsa VBOJIALUN (insulation coordination) :
COOTHOCUTEIJIBHOCTb M3O0JIALUVOHHBIX XapaKTeprnuCcTmUK SHeKTpOOGOpyHOBaHIAH,
npennojiaraeMoll MMKPOCPEeIE UM BO3IEMCTBYKRUMX (QaKTOPOB.

[M3K 60664-1, nyHxkT 1.3.1] [2]

3.6.2. OkclulyaTalMOHHOE HalpsaXeHMUe (working voltage): HauboJbllee
,HeﬁCTByIOLL[ee SHadYeHue HalIpAXEeHNA IIepeEMEHHOT'O JZ9)8%8 HauboJblee SHaAdYeHue
HANPsXEHMs I[NOCTOSHHOTO TOKAa MO KOHKPETHOM M30JALMM, KOTOpoe MOXeT

BOBHUKATH [PV HOMMHAJIEHOM HANPSIXEHUM OUTAHUS.
[MOK 60664-1, nyukT 1.3.5]

MpumeyaHus. 1. MepexogHbie SBNEHUA HE YYUTbIBAIOT.
2. C y4eTOM YC/IOBM Pa30OMKHYTOM LLENM MU HOPMaJIbHbIX paboumx ycioBui.

3.6.3. IlepeHamnpsaxeHue (overvoltage) : goboe  HaNpsSXeHUue, IVKOBOE
3HauyeHre KOTOPOTO [IpEeBHIIAET IMKOBOE 3HauyeH e MaKCHYMaJIbHOT'O
YCTAHOBUBIIETOCS HANPSXEHMS B HOPMAJIbHEIX pPaboumMx yCJIOBUSX.

[MOK 60664-1, nyukT 1.3.7]

3.6.4. VMOyJabCHOE BHIEPXMBAEMOE HanpsXeHue (impulse withstand
voltage) : HauboJsibliee OMKOBOE BHAUEHME MMIIYJIbCHOI'O HANPSXEHMS IPpeOnMCaHHOM
bOpMEI M MOJIAPHOCTM, He BHI3BIBaKllee MNPODOOS B 3aIaHHHX YCJOBMSAX.

[M3K 60664-1, nyHkT 1.3.8.1]

3.6.5. KaTeropus nepeHalpSXeHUSI (overvoltage category): 4yCcyo,
XapakTepusyklllee yYCJOBMUSA NEepPexXOOHOTO IIepeHalpIXeHUs .
[M3K 60664-1, nyHkT 1.3.10]

3.6.6. Makpocpema (macro-environment): YyCJIOBMS OKpyXamolein cpenu
rnoMeumeHus WiIxu MecTa, B KOTOPOM YCTAaHOBJIEHO VI SKCIUIYyaTUPyEeTCH
BJIEKTPOOOOPYynOBAHMUE .

[M3K 60664-1, nyHkT 1.3.12.1]

3.6.7. Muxpocpena (micro-environment): ycCJyioBMS Cpemnbl, HEIOCPEOCTBEHHO
oKpyXawoleM M30JIALMI0, KOTOPhble, B YACTHOCTM, BJIMAIT HA BeJUUMHY PACCTOSHUM
TOKa yTEUKMU.

[M3K 60664-1, nyHkT 1.3.12.2]

3.6.8. BarpsasHeHue (pollution): moboe nobamBJjieHME MHOPOIHEIX BEIECTEB,
TBEPIBIX, XUIOKUX NI Tas’000pPasHEIX, KOTOPEIE MOTJIN Ou YMEHBINTb
BJIEKTPUUECKYID I[IPOUHOCTH N3O0JIALNN NI ee [IOBEPXHOCTHOE yOeJjbHOoe
CONPOTUBJIIEHME .

[MOK 60664-1, nmyuxkT 1.3.11]

3.6.9. CreneHb 3arpSa3HEHUT (pollution degree) : yycJoBas
XapaKTepUCTUKA [IPennojlaraeMoro Barpsa3HEeHUS MUKPOCPEIH .
[MOK 60664-1, nyuxT 1.3.13]

MpumeyaHne. CTeneHb 3arpsA3HEHWs, BO3AEWCTBMIO KOTOPOro noAsepraetcA annapaTt, MOoXKeT
OT/INYATLCA OT CTEeMNeHW 3arpsA3HeHMA MaKpocpeabl, B KOTOPOM yCTaHOB/AEH 3TOT annapaT, B pesy/abTaTe
3alWmnTbl, obecneynBaemoli 060N0YKOM, UM BHYTPEHHErO Harpesa, NpenAaTcTBylowero abcopbunm mam
KOHZeHcauum Baaru.




3.6.10. PasbemguHeHUE (GyHKLIMS) (isolation (isolating function)):
OeVCTBMe, HalpaBJIeHHOEe Ha OTKJIOUYeHMe [IUMTaHMSa BCeM YCTAHOBKM MM ee
OTHOEeJIbHOM UYacCTM IIyTeM OTHeJIEHMS BTOM YyCTaHOBKM MJIM e€e dYacTu OT JiboIo
MCTOUYHMKA DBJIEKTPUUECKOY DHEPIUM N0 coobpaxeHMusaM Oe30MIaCHOCTMU.

[&T'OCT P 50030.1, nyHkT 2.1.19&]

3.6.11. VMsonupywoummii npoMexyTok (isolating distance (of a pole of a

mechanical switching device)): BO3OYyWHEM 3a30p MEeXIy Pa30MKHY TEIMI
KOHTAaKTaMM, OTBeudawnuuy TpeboBaHMAM IO ©Oe30IaCHOCTM, [NIPpelbsBJISeMbIM K
PasBeOMHEHUO.

[M3C 441-17-35]

3.6.12. BozmymHBEM 3a30p (clearance) : KpaTualiee PaCCTOSHME IO BO3IOYXY
MeXIy OBYMS TOKOIPOBOIAWMMY UYaCTAMM BIOJB JIMHUM HaMUMEHbIEeM IPOTSIXEeHHOCTU
MeXOy STUMM TOKOBEeNyUMMM YacTsaMmMu (cMm. [IpuioxeHue B) .

[M3C 441-17-31]

MpumeyaHue. Mpn onpegeneHny BO3AYLWHONo 3a30pa A0 AOCTYNHbIX YacTel AOCTYNHYO NOBEPXHOCTb
M30MpYIOLLEN 0DONIOYKM CeayeT cuMTaTh NPOBOAALLEN, Kak ecin Bbl OHa Bbina NOKPbLITa MeTaNIMYecKom
donbroli Besge, roe ee MOMHO KOCHYTbCA PYKOW WAM CTaHAAPTHbIM  MUCMbITaTe/IbHbIM  MasibLEM,

npeacTaBAeHHbIM Ha pUCyHKe 9.

3.6.13. PaccrosHue yTeukm (creepage distance): kpaTuanmee pPacCcTOsSHUE
[0 T[IOBEPXHOCTM MBOJSUMOHHOTO MaTepuaja MexIny IBYyMsS TOKONPOBOIAMMU
yacTaMu (cMm. [punoxeHue B) .

[M3C 151-03-37]

MpumeyaHue. Mpu onpegeneHmUm PaccToAHUA YyTEYKN A0 AOCTYMHbIX YacTeil AOCTYMHYO NOBEPXHOCTb
M30MpYIOLLEN 0D0NOYKM CeayeT cuMTaTh NPOBOAALEN, Kak ecn Bbl OHa Bbina NOKPbLITa METaNIMYeCcKow
donbroli Besge, roe ee MOMHO KOCHYTbCA PYKOW WAM  CTaHAAPTHbIM  MUCMbITaTe/IbHbIM  MasibLEeM,

npeAacTaBAeHHbIM Ha PUCYHKe 9.
4. Knaccudukaums

ABTOMAaTUYECKME BbIKAOYATENUN KNaccudULMPYIOT NO pAay KpuTepues.
4.1. Yvcno nontocos:

- OAHOMNONIOCHbIE;

- ABYXMOJIOCHbIE C OAHUM 3aLUULLEHHbIM MOJIFOCOM;

- ABYXMOJIOCHbIE C ABYMSA 3aLUMLLEHHbBIMU NOAOCaAMU;

- TPEXMOJIOCHbIE C TPEMS 3aLUMULLLEHHBIMU NOOCaMU;

- YeTbIPEXMO/OCHbIE C TPEMSA 3aLLUULLEHHBIMW MNOJOCaMU;

- YeTbIPEXMOOCHbIE C YETbIPbMSA 3aLMLLEHHbIMM NONKOCAMM.
MpumeyaHue. MNontoc, He ABNAOLWMNIACA 3aWMLLEHHBIM, MOKET ObITb:
- He3awuuweHHbIm (cm. 3.2.7.2) anbo

- KOMMYTUPYIOWMM HenTpanb (cm. 3.2.7.3).

4.2. 3alnTa OT BHELIHNX BO3AENCTBUN:

- 3aKPbITOro UCMONHEHMA (He HyXAaloWwmeca B COOTBETCTBYOLElN 060/104Ke);

- OTKPbITOro UCNONHEHUSA (A8 NCNONb30BaHUA C COOTBETCTBYIOLLEN 060104KON).

4.3. Cnocob moHTa)ka:

- HaCTeHHOro TUNa;

- YTONAEHHOro TUNa;

- MaHeNbHO-MTOBOrO TUMa ANS YCTaHOBKU B pacnpeaennTenbHbIX WKadax.

MpumeyvaHue. JaHHble TUMbl UCNOAHEHU MOTYT NpeHa3HavYaTbCa 414 YCTaHOBKM Ha pelikax.

4.4. Cnocob npucoegmHeHUs:



4.4.1. No cnocoby KpenneHus:

- BbIKAOYaTeNN, 3NIEKTPUYECKOe MpucoeanHeHne KOTOPbIX He CBA3aHO C MeXaHUYeCKUMU
KpenneHuamu;

- BbIK/IOYATENU, I/IEKTPUUYECKOE NpUcoeguHEHNE KOTOPbIX CBA3AHO C MEXaHUYECKUMU KpenaeHUAMMN.

MpumeyaHue. Mpumepamm nocnegHero TMNa ABAATCA: BTbIYHOM TMN, 6ONTOBOW TUM, BBUHYMBAEMbIN
™n.

HeKoTopble BbIKNOYaTENM MOTYT ObITb BTBIYHOFO MM 6OATOBOrO TUMA TONLKO CO CTOPOHbI NUTAHWA, a
BbIXOZHbIE BbIBOAbLI OObIYHO NPUFOAHBI A1A NPUCOEANHEHNA NPOBOAHUKOB.

4.4.2. 1o Tmny BbIBOAOB:

- BblKNtOYaTeNn ¢ pe3bboBbIMM BbIBOAAMM A1 MeAHbIX NPOBOAHUKOB;

- BblKNtoYaTenu ¢ 6e3pe3bboBbIMM BbIBOAAMM A1 MeAHbIX NPOBOAHUKOB;

MpumeyaHue. TpeboBaHUA K BbIK/AOYATENAM C BbIBOAAMM AAHHOMO TUMa NpuBeaeHbl B NpuaoKeHm

- BbIK/1IOYATENIN C NNOCKMMU BbiBOAAMU A5 ObICTPOro NpucoeanHeHna meaHbIX NPOBOAHUKOB;
MpumedaHue. TpeboBaHMA K BbIK/IOYATENAM C BbIBOAAMM SAHHOTO TUMNa npuseaeHbl B MNpuaoxeHnn

- BbIK/1lO4ATENN C BbIBOAAMMU pe3b6osoro ThnNa AnAa aNItoMMHUEBDLIX NPOBOAHUKOB.
MpumeyaHue. Tpe6OBaHMF| K BblK/Z1lOYaTE/IAM C BbiIBOAAMU AAHHOIO TUNa - B CTaAUN PACCMOTPEHUA.

4.5. Tok MrHoBeHHoro pacuenneHus (cm. 3.5.17):

- TMna B;

-Tnna C;

-tmna D.

MpumeyaHue. Bbibop KOHKPETHOro TUMNa MOMKET 3aBMCETb OT NPaBU/I MOHTAKa.

2
4.6. Xapaktepuctuka |°t
2 .
B pononHenne K xapaktepuctvke |, ykasaHHOIt wu3roToBUTENem, BbIKAKOYATENU  MOTYT

2
KnaccubuumposaTbes no ux xapakrepuctuke |t .
5. XapaKTepMCTUKN aBTOMaTUYECKUX BbIK/IOYaTe el

5.1. MNepeyeHb XapaKTepUCTUK

XapaKTepuCTUKM BbiKAOYaTeNEeN A0NKHbI ObiTb BbiparkeHbl CIeAyOWUMK ONpeaeneHUaMU:
- yuncno nontocos (cm. 4.1);

- 3alUMTa OT BHELWIHUX BO3AeNCcTBUIA (cm. 4.2);

- cnocob moHTaxa (cm. 4.3);

- cnocob npucoeamHeHusa (cm. 4.4);

- 3HaYeHMe HOMUHaIbHOro paboyero HanpsaKeHua (cm. 5.3.1);

- 3HaYeHMe HOMUHANbHOrO ToKa (cm. 5.3.2);

- 3HaYeHMe HOMUHaNbHOM YacToTbl (cm. 5.3.3);

- AMana3oH TOKOB MFHOBEHHOrO pacuenneHua (cm. 4.5 n 5.3.5);

- 3HaYeHMe HOMMHabHOW Hanbonbllen oTKAtoYatoLwe cnocobHocTu (cm. 5.3.4);

- XapaKTepuCTMKa |2t (cm. 3.5.13);

2
- Knaccndmkauma no It (cm. 4.6).
5.2. HomuHanbHble 3HavYeHUA

5.2.1. HomMuHanbHble HanpaXKeHuA

5.2.1.1. HomnHanbHoe paboyee HanpaxeHUe (Ue)

HomuHanbHoe paboyee HanpsxeHue (panee - HOMMHANLHOE HaMpsKeHue) BbIKAOYaTeNs -
YCTaHOB/NEHHOE M3rOTOBUTENEM 3HAYeHMe HanpAXKeHus, Npu KoTopom onpegeneHa pabortocnocobHoCTb
BbIKAtoYaTenst (0cobeHHO NpM KOPOTKMX 3aMblKaHUAX).



MpumeyaHune. [InAa 04HOrO M TOFO e BbIKAKOYATENA MOXKeT 6bITb YCTaHOB/N1EHO HECKO/1IbKO 3HaYeHUM
HOMWHA/ZIbHOIO HanNpAXeHna W COOTBETCTBEHHO HECKOJ/IbKO 3HaQYeHUI1 HOMMHaNbHOW Haubonbluel
ommouarom,eﬁ CNocobHOCTU.

5.2.1.2. HomuHanbHOe HanpAXeHne n3onaunm (Ui)

HomuHanbHoOe HanpaxXeHWe U30AALMK BbIKAKOYATENS - 3TO YCTaHOB/IEHHOE U3rOTOBUTEIEM 3HAYEHME
HanpAXXeHWA, NP KOTOPOM ONpeaenstoT UCMbITaTe/IbHOE HaMNPSKEeHMEe NPU UCMbITAaHUM Ha 3IEKTPUYECKYIHO
MPOYHOCTb U30NALLUU U PACCTOAHUA YTEYKN.

Mpu OTCYTCTBUM APYIUX YKa3aHUI HOMMUHANbHOE HanpsyKeHue M30/ALMM - 3TO MaKCMMabHoe
3HAaYeHMe HOMMHANbHOIO HaANpPAMKEHUSA BbIKAOYATENA. 3HAYeHMe MaKCMMaibHOro HOMWMHANbHOIO
HanpsXeHna He A0J/IKHO MPeBbIWaTh 3HaYeHUA HOMWHAIbHOTO HaNpPAXKeHUsA U30NALMM.

5.2.1.3. HomuHanbHOE MMMNY/IbCHOE BblAEpP>KMBaEMOe HanpaxeHme (Uimp)

HoMWHaNbHOE MMNYNbCHOE BbiAEPXKMBAEMOE HaNpPSAMKEHME BbIKAOUYaTENA AOMKHO BbiTb PaBHO UK
npesblllaTh CTaHAAPTHble 3HayeHMA HOMMHANIbHOrO WMMMYAbCHOTO BbIAEPKUBAEMOrO HaNpPsAXKeHus,
npueeneHHble B Tabauue 3.

5.2.2. HoMWHanbHbIN TOK (In)

YCTaHOBNEHHbIA  WU3rOTOBUTENIEM  TOK, KOTOPbIM  BblKAOYaTenb crnocobeH nposBoguTb B
NPoAOMKUTENBHOM pexume (cm. 3.2.14) npu yKasaHHOM KOHTPONbHOW TemnepaType OKpy:Katowero
BO34yXa.

CTaHpapTHaa KOHTPO/bHAA TemnepaTypa OKpyXawuwero Bo3gyxa 30 °C. Ecam gna  gaHHOro
BbIK/tOYATENS WCMO/Ib3yeTcs APYyroe 3HayeHMEe KOHTPOJbHOW TeMMepaTypbl OKPYKAKOLWLEro BO3A4YyXa,
HeobXo4MMO YyUYMTbIBATL €€ BAMAHME Ha 3alMTy Kabenei oT neperpysku, NOCKOAbKY 3TO TOXeE 3aBUCUT OT
KOHTPOJIbHOM TeMMepaTypbl OKPYKAOLLErO BO34yXa COMMIaCHO MOHTAXKHbIM MpaBuiam.

MpumedvaHue. B KauecTBe KOHTPO/IbHOW TeMnepaTypbl A5 3alWuTbl Kabenel oT neperpy3oKk npuHaTa
Temnepatypa 25 °C cornacHo &OCT P 50571&.

5.2.3. Hom1MHanbHana 4yacTtoTa

HomnHanbHaa 4acTtoTa BbIKAKOYATENA - 3TO MNPOMbIWAEHHAA 4YaCTOTa, HAa KOTOPYH pPacCYUTaH
BbIK/IlOYATE/Ib M KOTOPOI COOTBETCTBYIOT 3HAYEHMA APYTUX XapaKTePUCTUK.

O4MH 1 TOT *Ke BbIK/Il0YaTe /b MOXKET ObITb PAacCYUTAH Ha HECKO/IbKO 3HAYEHU HOMUHA/IbHOM YacToThl.

5.2.4. HomunHanbHaa Hanbonbluaa OTKAKOYatoLWaa cCnocobHOCTL (|Cn)

HomuHanbHasa Hanbonblias OTKAYaloLWaa CNocObHOCTb - 3TO 3HaYeHWe npenenbHoOW Hanbonbluei
OTK/loYatoLLelt cnocobHocTu (cm. 3.5.5.1), ykasaHHOe A41A BbIKAoYaTeNa U3roToBuTeiem.
MpumeyaHue. BbikntoyaTeb C yKazaHHOMW HOMMHaNbHOW Hanbosbluel OTKAoYakoLen cnocobHOCTbIO

( |cn) MMEET COOTBETCTBYIOLLYIO €l paboyyo Hanbo/bLLYIO OTK/THOYAKOLLYHO CMOCOBHOCTb ( |CS) (cm. Tabnnuy
18).

5.3. CtaHgapTHble N npeanoyYTUTEIbHble 3HaYeHUA

5.3.1. MpegnoyTnTenbHble 3HaYeHNA HOMUHANABbHOTO HaNpPAXeHUA

K npegnoytutenbHbIM 3HaYeHUAM HOMWMHANBHOIO HAMPSAMKEHWA OTHOCAT 3HAYEHWSs, YKa3aHHble B
Tabnnue 1.

5.3.2. MpegnoyTtntenbHble 3HA4YeHNS HOMUHAIbHOIO TOKa

K npegnoytntenbHbiM 3HaYEHUAM HOMUHA/IbHOFO TOKA OTHOCATCA:

6, 8,10, 13, 16, 20, 25, 32, 40, 50, 63, 80, 100, 125 A.

5.3.3. CTaHgapTHble 3Ha4YeHMA HOMMHAIbHOW YacTOTbl

CTaHAapTHbIMM 3HAYEHUAMU HOMMUHAIbHOM YacToTbl ABAsAtOTCA 50 1 60 L.

5.3.4. CTaHgapTHble 3HaYeHMA HOMMHaNbHOW HanbonbLlen OTKAKYatoLWEeN cnocobHoCTH

5.3.4.1. CtaHpapTHble 3Ha4YeHuA go 10000 A BKAOUYUTENBHO

CTaHAapTHbIMM 3HAaYEHUAMW HOMMHANIbHOW Hambosbluel oTKAoYatowein cnocobHocTn o 10000 A
BK/IIOUNTE/IbHO ABAAIOTCA:

1500, 3000, 4500, 6000, 10000 A.

MprmeyaHue. B HEKOTOpPbIX CTPaHAX TaK}Ke CYUTaloT CTaHAapTHbIMKU 3HaYeHnA 1000, 2000, 2500, 5000,



7500 1 9000 A.

CooTBeTCTBYIOWME AMANA30HbI 3HAaUYEHUI KoaddULUMeEHTA MOLLHOCTM NpmuBeaeHbl B 9.12.5.
5.3.4.2. 3HayeHunsa cs. 10000 go 25000 A BKAKOUYUTENBHO

[ns 3HayeHn cB. 10000 A go 25000 A BKAOYMTENBHO NpeanoYTUTeIbHbIM ABaseTca 20000 A.
CooTBeTcTBylOWME AMANA30Hbl 3HaYeHU KoadpduLumeHTa MOLWHOCTU NpuBeseHbl B 9.12.5.
5.3.5. CtaHZapTHble AMaNa30Hbl TOKOB MITHOBEHHOIO PacLenneHmn

CTaHAapTHbIe AMana3oHbl TOKOB MIHOBEHHOTO pacUensieHma npmuBeneHsl B Tabaumue 2.

Tabanua 2

JnanasoHbl TOKOB MFHOBEHHOrO pacLenaeHuns

Twun Inamnas30H

B Ce. 31 mo 51 BKJIOY .
n n

C " 5I " 1OI "
n n

D " 10I "™ 201 <*> "
n n

<*> B HEKOTOPHX CJIydasxX MOTYT TaKXe NPMMEHSTbCS 3HaueHms no 501

n

5.3.6. CTaHﬂ,apTHble 3Ha4YeHnA HOMUHANbHOTIO MMNY/IbCHOIO BblAEPXKMBAEMOIO HaNpAXeHUA (Uimp)

B Ta6m/|u,e 3 npueeaeHbl CtTaHAapTHblIE 3HAYE€HUA HOMWUHA/IbHOIO MMNYJ/ZIbCHOTO BblAEPXMBAEMOIO
HanpAaxeHumAa B Ka4vyecTtee d)yHKLI,VIM HOMWHANbHOIO HANpPAXeHUA 3NEKTPOYCTAHOBKU.

Tabnuua 3

HomuMHanbHOE MMNYNbCHOE BblAEPKMBAaEMOE HaMnpsKeHMe B KayecTse
bYHKLMM HOMWHANBbHOTO HaNPsAXKeHMA 3/1EKTPOYCTaHOBKM

HoMMHaJIbHOE MMIIYJIbCHOE HoMmHaJIbHOe HalpsaXeHMe 2JIeKTPOYyCTaHOBKM, B
BEIIEPXMBaeMOE HallpAXeHNre
(U ), kB Tpexbda3HEE CUCTEMH OnHo®asHasa cucTeMma
imp C 3a3eMJIEHHOM cpenHel
TOUKOM

2,5 <a> - 120/240 <b>

4,0 <a> 230/400, 250/440 120/240, 240 <c>

<a> BHaueHMa 3 um 5 kB COOTBETCTBEHHO MNPUMEHSIT opM IIpOBEpKe
VBOJIMPYRIMX [IPOMEXYTKOB dYepe3 Pas3OMKHYThHe KOHTakThl Ha BelcoTe 2000 M (cwMm.
Tabmmuer 4 m 13) .

<b> V3 OpakTUKM DIJEKTPOYCTAHOBOK B HAIOHUM.

<c> /3 HNpakTUKM DJIEKTPOYCTAaHOBOK B CTpaHax CeBepHOM AMEPUKHU.

MpuMmevaHma. 1. HanpsaxeHMsa 08 MCHBITAHMA M30JAUMM CM. B Tabiamuue 14.
2. HanpsxeHMs IOJIS MCHBTAHUSA M30JMPYHUETO IIPOMEeXyTKa dYepes PasOMKHYTHE
KOHTaKTH CM. B Tabmuue 13.




6. MapKuMpoBKa 1 apyraa MHpopmaumus ob nsaennm

Kakablli BbIK/lOYaTEIb AO/IKEH UMETb CTOMKYIO MapKUPOBKY C YKasaHUEM Cneaylowmx AaHHbIX:

a) HaMMeHOoBaHMe U3rOTOBUTENS NN TOPTrOBbIN 3HAK;

b) 0603HauyeHne T1Na, KaTaNIOKHOrO HOMepa AN HOMEpa cepuu;

C) HOMUHaNbHOEe (HOMWHANbHbIE) HANPSAMKEHME (HaNpsKeHusa);

d) HoMMHaNbHBIN TOK 6e3 cumBona "A" ¢ npeawecTByOWMM 0603HaYEHNEM TUMNA XapPaAKTEPUCTUKU
MrHoBeHHoro pacuennenus (B, C unum D), Hanpumep: B 16 - BbiKAtoYaTeNb TMNAa B Ha HOMUHANbHbIN TOK 16 A;

€) HOMWHa/IbHAA YacToTa, eC/N BbiKAOYaTeNb pa3paboTaH ansa paboTbl TONLKO Ha 04HOM YacToTe (cm.
5.3.3);

f) HomMHaNbHasA HaMbonbluan OTKAYaOLWAA CNOCOBHOCTb B amnepax;

g) cxema coeanHEHWI, ecaun NpPaBUbHbIN cNocob coeanHEHUS He OYEBUIEH;

h) KOHTpoNbHaA TeMnepaTypa OKPYKaloLLEero Bo3ayxa, eciv oHa otTandaetcs ot 30 °C;

i) cTeneHb 3aWMTbI, eCU TONLKO OHa oT/iMYaeTca oT IP20;

j) AnA BbiknouaTeneit TMna D MaKCMMa/bHbIM TOK MFHOBEHHOIO pacLenieHusa, eclM OH Bbllle Yem

201, (cm. Tabnunuy 2);
k) HOMWHaNbHOE MMMNYNbCHOE BblAEPKMBAEMOE HaMpaXKeHue Uimp .

MapKkunposka no nepeuvcneHnio d) gonkHa 6biTb BUAMMOM Mocae YyCTaHOBKM BbikAtodaTens. Ecan
rabapuTbl BbIKAOYATENA HE MNO3BOAIOT HAHECTWU Ha annapaT BCe yKa3aHHble Bbllle AaHHble, TO MapKUPOBKa
no nepeuncneHuam a), b), c), e), f), h), i) n j) moxxet 6bITb HaHeceHa Ha BOKOBOI MK 3aHEN NOBEPXHOCTH
BbIK/AtoYaTens. MHpopmauma no nepevncieHmnto g) MoxKeT bbiTb pasmelleHa Ha BHYTPEHHEW NoBepxXHOCTU
Mob60oM KpbIWKKW, KOTOPYIO caedyeT CHUMaTb AN NpucoeamMHeHUs noasoaAllmMx NpoBoA0B, HO He A0/KHA
BbITb HaHeceHa Ha TabaMuKy, NoAsellMBaemylo Ha BbiKaoYaTenb. MHGopmauma no octasbHbIM NyHKTamM
[OOJIXKHA BbITb NpMBEAEHA B AOKYMEHTALMN M KaTaaorax U3rotoButens.

MpuUroAHoOCTb ANA pasbeauHeHnA, KoTopaa obecneynBaeTca BCeMU BbIKIOYATENAMM MO HacToALLeMY

CTaHAAPTY, MOXKeT ObiTb 0603HaYeHa CMMBOJIOM — , HaHeceHHbIM Ha annapaTt. Korga sTa
MapKMpPOBKa NPUKPENIeHa, OHA MOXET ObiTb BKAOYEHA B CXEMY NOAKNIOYEHUA B COYETAHUM C CUMBOIAMM
ApYyrnx GyHKLMI (Hanpumep, 3almTa OT NePerpysKun) Uan Apyrumum cumseonamu. Korga cMMBoA UCNOAb3YOT
cam no cebe (He B cxeMe NOAKAOYEHUS), €r0 COYETAHNE C CUMBONAMM APYINX GYHKLMIA HEe JONYCTUMO.

MpumedaHua. 1. B HeKOTOpbIX CTPaHax Ha BblKAloyaTesne obAsaTesibHa MApPKUMPOBKA CUMBOJIOM,
YKa3blBalOLWMM Ha MPUTOAHOCTb K PasbeAMHEHUIO ANA HUKECTOALLEN 31eKTPOYyCTaHOBKW. HaHeceHHbI
CUMBOAI A0/KeH OblTb YeTKUM M 6e30WnMboYHO YMTaemMbiM, KOrAa BblK/loYaTeslb YCTaHOBMAEH Kak AnA
3KCMJlyaTauuMm 1M ero opraH ynpas/ieHusa 4OCTYMEH.

2. B ABCTpannm Takasa MapKMpPOBKa Ha aBTOMaTMYECKOM BblK/toYaTeie 0b6s3aTesibHa, HO He TpebyeTcs,
yTObbl OHa OblNa BUAMMOM NOCNE YCTAaHOBKMN.

Ecnv Ha annapaTe mapKMpoBaHa CTeneHb 3alWuTbl Bbilwe Yyem IP20, oH A0/IXKEH el COOTBETCTBOBATb
He3asMcMmo oT cnocoba ycTaHOBKM. Ecm noBbiweHHasA cTeneHb 3awWMTbl AOCTUIAETCA UCKAOUYUTENBHO C
nomouwblo ocoboro cnocoba MOHTaxKa MU/MAM C NPUMEHEHMEM CheuManbHbIX AONOJHUTENbHbIX
YCTaHOBOYHbIX Y3/10B (Hanpumep, KPbIWKN gAs BbIBOAOB, 060/04KM U T.4.), 3TO JOMKHO ObITb OTPAXKEHO B
OO0KYMEHTaLMN U3roTOBUTENA.

Mo 3anpocy U3roToBUTENb AOKEH NPEAOCTAaBUTb XapaKkTepucTuky | °t (cm. 3.5.13).

M3rotoBuTEeNIb MOMET yKasaTb KaacCuduKauuio no It (cm. 4.6) U HaHecTM Ha BbIKAOYaTENb
COOTBETCTBYIOLLYIO MapKMUPOBKY.

[na BblKAOYaTenei, Kpome ynpaBAfeMbIX HaXXMMHbIMW KHOMKaMK, OTKAOYEHHOE MOo0XKeHue
OO/MKHO o0b6o3HauaTbca cumBonom "O" (KpYKOK), BKAIOYEHHOE NonoXKeHwe - cumBosom "I (KopoTkas
BEPTUKaIbHaA YepTa).

Ona storo ob6o3HayeHUs AONycKaeTcs NPUMeHeHWe AO0MNOAHUTENbHbIX HaUWMOHaNbHbIX CMMBOJIOB.
BpemeHHO pa3spelueHo NpUMeHeHMe TObKO HauMOHaAbHbIX 0603HaYeHUA. T 0603HaYEHMA A0MKHbI BbITb
XOPOLLO BUAHbI HAa YCTaHOBNEHHOM BbIK/llOYaTeNe.

[ns BbIkNoUYaTenei, ynpasaaembix ABYyMA HaXXUMHbIMU KHOMKaMK, KHOMKa, NpeAHasHavyeHHas ToNbKo
/1A onepaumumn OTKAIYEHUSA, A0/KHA BbITb KPacHOro useTa u/unamn o6o3HayeHa cumsosiom "0O".

KpacHbIli uBeT He Jo/KeH 6bITb MCNONb30BaH 1A APYTMX KHOMOK BbIKAOYATENS.



Ec/n KHOMKa CAYXKUT A8 3aMblKaHUA KOHTaKTOB M ACHO pacrno3HaeTcA KaK TakoBas, TO A4 yKa3aHuA
3aMKHYTOrO NOJIOMKEHUA KOHTAaKTOB A0CTAaTOYHO ee YTOM/JEHHOro MonoXeHuaA. EcAM oaHy U Ty »Ke KHOMKY
NCMONb3YIOT U ANA 3aMblKaHUSA, U 414 Pa3MblKaHUA KOHTaKTOB U OHa UAEHTUPULMPYETCA KaK TakoBan, To ANA
YKa3aHMA 3aMKHYTOrO MOJIOXKEHUA KOHTAaKTOB AOCTAaTOYHO, KOrAa OHa OCTaeTCcA B YTOM/I@HHOM MOJIOMKEHUMU.
C Apyroii CTOpPOHbI, eCM KHOMKa He OCTaeTcs YTOMJ/IeHHOM, cneayeT NpeaycMOTpeTb AOMNOAHUTENbHbIN
yKa3aTe b NO/I0XKEeHUA KOHTAKTOB.

[NnAa BbiKNtoYaTeneh ¢ HeCKONIbKMMMU HOMWUHAAbHbIMU TOKaMMK cnedyeT MapKnpoBaTb MaKcMManbHoe
3HayeHMe TOKa, KaK YKa3aHo B nepeuncieHunm d), n, Kpome Toro, 3HadyeHne HOMUHANbHOIO TOKa, Ha KOTOpPbIN
OTpPeryanpoBaH BbIKAOYaTeNb.

Ecnm HeobxoaMmo pasnvyaTb BXOAHbIE W BbIXOAHblE BbIBOAbI, NepsBble cneayer 0603HAYMTH
CTPENKaMMW, HanpPaBEHHbIMW K BbIKNOYATENIO, @ BTOPbIE - CTPE/IKaMU, HarnpaseHHbIMU OT Hero.

BbiBOAbI, NpeAHa3HaYeHHbIE UCKIIOUNTENbHO AN HEWTpanK, cieayet 0603HaunTs 6ykeoi N.

BbiBOAbl, MpedHa3HadeHHble A/1A 3aWWUTHOrO MPOBOAHMKA, €CIM OH NPeayCMOTPEH, AO0/KHbI

0603HayaTbcA 3HaKOM @ no &rOCT 25874&.
L

MpumeyaHue. PaHee pekomeHA0BaHHOe 0603HayeHne = no &IOCT 25874& A0/1KHO 3aMeHATbCA
BblLLEYKa3aHHbIM CUMBOJIOM.

MapKMpPOBKa AOMKHA OblTb HECTMPAEMOW, XOPOLWO BUAMMOMN U He AONKHA HAHOCUTLCA Ha BMHTbI,
Wanbbl 1 Apyr1ue CbemHble YacTy.
CooTBeTCTBME NPOBEPAIOT OCMOTPOM U UCMbITaHUEM No 9.3.

7. CTaHAapTHbIE YCNOBUSA 3KCNIyaTaLmm

Bblkntouatenn, CcoOTBETCTBYOWME TPebOOBAHMAM  HACTOAWEro CTaHAapTa, AO/MKHbI  ObiTb
paboToCcnocobHbI B CTaHAAPTHbIX YCNOBUAX, NPUBEAEHHbIX B HACTOALLEM pa3aese.

7.1. Inana3oH TemnepaTtyp OKpyrKatoLLero Bo3gyxa

TemnepaTtypa OKpyrKatoLLero Bo3ayxa He Ao/mKHa npesbiwatb 40 °C, a ee cpeaHee 3HAYEeHMe B TeYeHMe
24 4 He AoAXKHO npesbliwaTb 35 °C.

HuxHUI Nnpegen TemnepaTypbl OKPYKatoLLero Bo3ayxa coctasnseT muHyc 5 °C.

BbIKNtoyaTenu gns skcnayataumm nNpy TemnepaType oOKpyrKatowero Bo3gyxa sbiwe 40 °C (Hanpumep, B
TPOMUYECKUX CTPAHAX) UM HUXKE MUHYC 5 °C He0bX0A4MMO NPOEKTUPOBATL CNeunasbHO 418 3TUX YCA0BUIA
WK 3KCNAYaTUPOBATb MO COMNaLIEHMIO MEXAY U3roToBUTENEM M NoTpebuTenem.

7.2. BbicoTa Hag, ypoBHeM mopA

BbicOTa yCTaHOBKM HaZ YPOBHEM MOPA He A0XKHa npesbiwaTts 2000 m.

Ecnn BbikAtovaTenb ByaeT akcnyaTMpoBaTbca Ha BbicoTe 6onee 2000 M, HEOHXOAMMO YYUTLIBATH
CHUXKEHME 3N1eKTPUYECKOM MPOYHOCTU U30ALMM U OXNaxaalowee AeNCTBMEe BO3AyxXa. BbikntoyaTenb gns
3KcnyaTauum B 3TUX YCIOBUAX HEOBXOAMMO ChneumasbHO MPOEKTMPOBATbL WAWM  UCMO/Ib30BaTb MO
COMNALLEHNIO MEXKAY W3roToBUTENEM W NOTpebutenem. 3aMeHOlM TAKOro COM/NalLeHUs MOMKET CAYXKUTb
MHbOpPMaLUA, NPUBELEHHAA B KaTaslore M3roToBUTeN .

7.3. ATmocdepHble ycnoBus

Bo3ayx p[oKeH 6biTb UYMCTbIM, OTHOCUTE/IbHAA BAAXKHOCTb He [AO/KHA npeBbiwate 50% npwu
MaKcumanbHol TemnepaType 40 °C.

Mpwu 6onee HU3KMX TEMNEPATYPAX AOMNYCKaeTcAa 6o/1ee BbICOKas OTHOCUTENbHAA BIAXKHOCTb, Hanpumep
90% npwn 20 °C.

CnepyeT NpUHATL Mepbl 3alWuTbl (HAaNpuMMmep, NPeaycMOTPETb APeHaXKHble OTBEPCTUS) NPOTUB
YMEpEeHHOM KOHAEHCcaL MK BiarK, KOTopas MoXKeT bblTb 0bycioBneHa KonebaHnAMKU TemnepaTypbl.

7.4. YCcnoBmMA MOHTaXKa

MoOHTa) BblK/toYaTeieit He0H6X04MMO NPOU3BOANTL B COOTBETCTBMU C MHCTPYKUMUAMMU U3rOTOBUTENA.

7.5. CteneHb 3arpAasHeHna

BblkntoyaTenn, cOOTBETCTBYIOWME HACTOAWeMYy CTaHAapTy, npeaHas’HadyeHbl ANA 3SKcnayataumu B
cpefie CO CTeneHblo 3arpA3HeHMA 2, T.e. TONIbKO HOPMA/JbHO HeTOoKonpoBoaAaliee 3arpAsHeHue. OagHaKo
cnepyet AoNyCTUTb BOSMOMXKHOCTb BPEMEHHON MPOBOAMMOCTU U3-33 KOHAEHCAL MW,

8. TpeboBaHMA K KOHCTPYKLMKN N paboTocnocobHOCTH



8.1. MexaHn4eckasa KOHCTPYKLUUA

MpumeHeHne Ha p[obpoBonbHOW ocHoBe nyHKTa 8.1.1 obecneumBaer cobnogeHue TpeboBaHMI
depepanbHoro 3akoHa ot 22.07.2008 N 123-$P3 "TexHMYeCKU pernameHT o TpeboBaHUAX MOXKAPHOM
6esonacHocTn" (Mpukas PocctaHgapTa ot 16.04.2014 N 474).

8.1.1. Obuime nonoxeHun

BbikntoyaTenn p[o0MKHbI 6biTb  pa3paboTaHbl M M3rOTOB/IEHbI TaK, 4TO6Gbl MNpW HOPMaabHOWM
aKcnayaTauum ux GyHKUMOHMPOBaHMeE Bbl0 HaJeXHbIM U He NPeACcTaBaAI0 ONacHOCTU Ana noTpebuTens n
OKpYy)KaloLen cpeabl.

BbinosHeHMe 3Toro TpeboBaHMA NPOBEPAIOT NPOBEAEHNEM BCEX NPEAYCMOTPEHHbIX ANA 3TUX Lenen
NCNbITaHUN.

8.1.2. MexaHun3sm

MoABWMMKHbIE KOHTAKTbl BCEX MOJIOCOB MHOFOMOJIOCHbIX BbIKAtOUYaTenein A0NXKHbl 6biTb COeANHEHDI
MeXaHMYEeCKN TaKMm 06pa3om, YTobbl BCe MOOCA, 32 UCKAKOUYEHMEM KOMMYTUPYHIOLLEro HeilTpanb, ecau
MMEETCA, BK/IOYA/IM U OTK/HOYA/IM TOK NPAKTUYECKU OAHOBPEMEHHO, HE3aBMCMMO OT TOrO, OCYLLLECTBASETCA
onepupoBaHME BPYYHYIO WAM aBTOMATUUYECKM, [Oa*Ke ec/NuM neperpyske noaBepraeTca TONbKO OAMH
3aLWMLLEHHbIN NOAIOC.

Montoc, KOMMYTUPYIOLWMI HelTpanb (cm. 3.2.7.3), AOKEH pa3MbIKaTbCA MO3XKe M 3aMblKaTbCA paHbLle
3aLWMLLEHHbIX NONHOCOB.

CooTBeTcTBME MPOBEPAIOT OCMOTPOM WM UCMbITAHUEM BPYYHYIO C WMCMOJIb30BaHMEM HeobXoaMMbIX
cpeacTs (Hanpumep, MHAMKATOPHAA laMna, OCUUANOCKON U T.4,).

Echn nontoc ¢ COOTBETCTBYHOLWEN Hambonblleh BK/AOYAKOLWENA M OTKAKOYaloWen cnocobHOCTbio
NCMNONb3YIOT KaK HEeWTPasbHbIA MOAOC, @ BblK/OYaTeNb CHAabXeH He3aBUCMMbIM PYYHbIM MPUBOAOM (CM.
3.4.4), Toraa BCe NoJoca, BKAYasA U HEMUTPaibHbINA, MOTYT cpabaTbiBaTb NPAaKTUYECKU O4HOBPEMEHHO.

BbIkntoyaTenb foNKeH UMETb MexaHU3m cBO6OAHOro pacLensieHus.

JomKHa 6bITb NpeaycMoOTpeHa BO3MOMHOCTb BK/AOYaTb WM OTK/AOYATb TOK BPy4YHyto. Ans
BbIK/lOYaTeNnei BTbIYHOTO MUCMOJHEHUSA 6e3 pPyKOoATKM YyMpaBieHMA 3TO TpeboBaHME He BbIMOJHAIOT,
MOCKO/IbKY BO3MOKHO CHATME BbIK/IOYATENA C OCHOBAHMUSA BPYYHYIO.

BbikntouaTenb A0NXKeH BbiTb CKOHCTPYMPOBAH TaK, YTOObI MOABUMKHbIE KOHTaKTbl MOI/IM HAXOAUTLCA B
COCTOAHUM NOKOA TOJIbKO B 3aMKHYTOM (CM. 3.2.8) U/ TO/IbKO B Pa30OMKHYTOM (CM. 3.2.9) NON0OXKEHUM, AaXKe
€C/I1 opraH ynpaBieHna 0CcBO6OXAaeTCsA B MPOMEIKYTOUHOM NONOXKEHUMN.

CornacHo TpeboBaHMAM K OGYHKUMKM pasbeamHeHns (cm. 8.3) BbIKAOYaTeNnM B Pa3OMKHYTOM
nonoxeHumn (cm. 3.2.9) AoKHbI 0becrneuymnBaTb U30AUPYIOLLMIA MPOMENKYTOK.

YKaszaHue NooXKeHUsA Pa3oOMKHYTbIX AN 3aMKHYTbIX F1aBHbIX KOHTAaKTOB A0/XHO 6bITb 0b6ecneyeHo
OZHUM WU/ ABYMSA U3 CleayoLLMX CNocoboB:

- MO/IOXKEeHMEM OpraHa ynpasaeHus (4To npegnoyTuTenbHee) unu

- OTAENbHbIM MeXaHUYeCKUM UHAMKATOPHbIM YCTPOUCTBOM.

Mpn NPUMEHEHUU OTAENbHOrO MEXaHWYECKOro WMHAMKATOpa ANA YKa3aHUA MOJIOMKEHUA TNABHbIX
KOHTAaKTOB B HEM KPaCHbI LIBET YKa3blBAeT HA 3aMKHYTOE MOJIOXKeHME KOHTAKToB ("BKA."), 3eneHbit - Ha
pasomkHyToe ("oTkn.").

Cnocob MHAMKALMN KOHTAaKTHOTO MOJIOMKEHMA A0MKEH ObITb HALEKHbIM.

CooTBeTCcTBME NPOBEPAIOT OCMOTPOM U UcMbITaHMem no 9.10.2.

KoHCTpyKuMen BbiKAoYaTena [oaHa ObiTb NpeaycMoTpeHa eAMHCTBEHHO MpaBW/bHAA YCTaHOBKA
opraHa ynpasneHua, GPOHTANbHOW NaHeAn UM KpbiWKKW, obecneynsatowan 6e30WmMboYHY0 MHONKALMIO
NONIOXKEHUA KOHTAKTOB.

CooTBeTcTBME NPOBEPAIOT OCMOTPOM U UCMbITaHUAMM N0 9.12.12.1 1 9.12.12.2.

Ecnv opraH ynpaBaeHua NPUMEHAIOT ANA YKa3aHUA MOJIOKEHUSA KOHTAKTOB, TOr4a OH B CBOBOAHOM
COCTOSIHUM  OOJ/IKEH aBTOMAaTMYECKM 3aHMMaTb TOJIOKEHWEe, KOTOPOE COOTBETCTBYET TMOJIOKEHUIO
NOABWMKHbIX KOHTAKTOB; B 3TOM C/ly4ae opraH ynpaB/ieHUA A0MKEH UMETb ABa Pa3/INYHbIX COCTOAHMA NOKOA,
COOTBETCTBYIOLLME MONOMKEHUIO KOHTAKTOB, OZIHAKO AN aBTOMAaTMUECKOro cpabaTbiBaHUA MOXKET bbiTb
NpeaycMOTPEHO TPETbE OTAE/IbHOE NONOXKEHNE OpraHa ynpasaeHus.

[eincTBne mexaHM3ma BbIKAOYATENA HE AO0/IKHO 3aBMCETb OT NONOXEHUS 060/04YeK, KpbileK Uan
060N CbeMHOM YacTu.

KpbILWKy, 3an1Tyt0 Npun cBOpKe M3roToBUTENEM, CYUTAIOT HECLEMHOM YacTblo.



ECNM KpbIWKY MCNOAb3YIOT B KauyecTBe HaMNpasAAloWeR AN HAaXKMMHbIX KHOMOK, yAaNeHWe KHOMOK
M3BHE AO/IXKHO 6bITb HEBO3MOKHbIM.

OpraHbl ynpaBAeHna AOMKHbI BbiTb HaAEKHO 3aKpenNeHbl Ha CBOMX OCAX, U CHATUE UX 6e3 NOMOLLM
WHCTPYMEHTA A0/IKHO BbITb HEBO3MOMKHbIM.

[JlonyckaeTca KpenaeHve opraHoB ynpaBaeHUs HENOCPEACTBEHHO K KPbILWKaM.

Ecnv opraH ynpaBneHus NepeKkaoyaeTca BUKEHMEM B BEPTUKANIbHOM NNOCKOCTM "BBEPX-BHM3", KOTAa
BbIK/HOYATE/Ib YCTAHOB/IEH KaK NPW HOPMasibHOWM 3KCMyaTaLMmn, KOHTaKTbl A0IXKHbI 3aMbIKaTbCs ABUKEHNEM
opraHa ynpaB/eHus CHU3Y BBEPX.

MpumeyaHue. B HEKOTOpPbIX CTpaHax AOMYCKAeTCA 3aMblKaHWME KOHTAKTOB MpW ABWMKEHWW OpraHa
ynpaeieHusa CBepXy BHU3.

CooTBeTcTBME BbileyKa3aHHbIM TpeboBaHMAM MNPOBEPAIOT BHELWHMM OCMOTPOM M UCMbITaHUEM
BPYYHYIO.

Ecnn usrotosuTenem npeaycMoTPEHO 3aMblKaHWE OpraHa yrnpasieHUa B Pa3OMKHYTOM NOOXKEHUM,
To 6/10KMPOBKA B 3TOM MOJIOXEHUWN A0NXKHA ObiTb €AMHCTBEHHO BO3MOXHA, €C/IN FNaBHble KOHTaKTbI
Haxo4ATCA B PAa30OMKHYTOM COCTOSIHUMU.

MpumeyaHme. BOKMPOBKA opraHa ynpasBAeHWA B 3aMKHYTOM MOJIOKEHUMU AO0MNyCcKaeTcsa B 0cobbIx
cayyasnx.

CooTBeTcTBME NPOBEPAIOT OCMOTPOM COIMNACHO YKa3aHUAM U3roTOBUTENSA.

8.1.3. Bo3ayuiHble 3a30pbl U paccTosiHUA yTeukn (cm. MNMpunoxeHue B)

MMWHMManNbHble 3HAaYEHWA BO3AYLIHbIX 33a30P0B W PACCTOAHUIN YyTEUKK, NpuBeaeHHble B Tabauue 4,
npeAHa3Ha4vYeHbl ANA BbIKOYaTeIel, SKCMIyaTUPYEMbIX B OKPYHKAIOLLEW Cpeae CO CTeNEeHbO 3arpA3HeHuna 2.

Tabnuua 4
MUHUManNbHbIE 3HAYEeHUA BO34YyLWHbIX 3a30p0B " paCCTOFIHMl\;I YTEYKU
OnmncaHue MyHMMAaJIbHEIE 3HAUEeHUA
BO3OYIHEIX 3a30pP0B, MM,
npm U , KB/HOMMHAJILHOM
imp

HanpaxeHuu, B

2,5 4,0 4,0

120/240|120/240 [230/400

120 120 230 400

1. Mexmny dYacTaMM, HaXOOAWMMMCS [IOI HANPSXEHMUEM, 2,0 4,0 4,0
pasbBeOMHEHHBIMM, KOTOa IJlaBHBE KOHTAaKTH ABIT
PasOMKHYTE <a>

2. Mexny 4YacTaMM Pas3JIMUHOM MOJISPHOCTH, 1,5 3,0 3,0
HaxoOAWMMMCS [IOI HaNpsSXeHueMm <a>

3. Mexny uLensaMmy, OUTAEMBEIMM OT Pa3HHX 3,0 6,0 8,0
MCTOYHMKOB, OIOMH M3 KOTOpeXx PELV mam SELV <g>

4. Mexny dYacTaMM, HaXOOAWMMUCS [IOI HANPSXeHMUEM, 1,5 3,0 3,0

n:
— IOOCTYIIHEIMM IIOBEPXHOCTAMM OPI'aHOB YyIpabBJIEHMA;
— BMHTaMM UM IOPpyIT'VMM CpencTBaMM KpPeEIlJIEHUA

KpPBIIEK, KOTOPEE CHMMAT IPM MOHTAXE BBIKJIOUATEJIS;
— IIOBEPXHOCTHI, Ha KOTOPOM MOHTUPYIT OCHOBaHME

BHIKJIOUATEeNaS <b>;

— BMHTaMM M IOpyIT'VMMM CpencTBaMM KpPeEIlJIEHUA

BHIKJIIOUATEJN S <b>;

- MeTaJJIMUeCKMMM KpPHIUKaAMM MM Kopobkammu <b>;




npouyMM IOOCTYIIHBEIMM MeTaJIJIMYECKVMM YacCTAMU
<c>;

MeTAJIJIMYECKMMM OIIOPHBEIMM pPaMaMM BEIKJIIOUATEIIA
CKPEITOT'O MOHTaxa

5.

Mexny MeTaJlIMUeCKMMM 4YacCTAMM MeXaHM3Ma U:
OOCTYIHEIMM METAaJIJIMYEeCKMMM dYacTAaAMU <C>;
BMHTaMM UM IOPYI'VMM CpelCTBaMM KpPeEeIlJISHMA
BEIKJIIOUATEJIA,;

METAJIJIMYECKMMM OIIOPHEIMM PaMaMM BEIKJIIOUATEIIA
CKPBEITOT'O MOHTaxa

MpoaonxeHue Tabnnubl 4

Onucanme MyHMMasbHEIE BHAYEHUS PaCCTOSHMM yTeuku <e>, <f>, MM
I'pynna IIIa <h> I'pynna II I'pynna I
(175 B <= CUT < 400 B) | (400 B <= CHUT < 600 B) (600 B <= CHUT) <d>
<d> <d>
OKCIJlyaTalMOHHOE HampsxeHue <e>, B
> 25 120(250(400 > 25 120(250(400 > 25 120(250|400
<= 50 <i> <= 50 <i> <= 50 <i>

1. Mexny uYacTsaMy, HaXOISUWMMMCS 1,2 2,014,0(4,0 0,9 2,0(4,0(4,0 0,6 2,014,014,0
Ion HalpAXeHMEM, pPpa3beIVMHEHHEBEMHM,
KOTIa TJlaBHBIE KOHTaKTH ABIT
PaBOMKHYTH <a>

2. Mexnmy dYacTsaMM pPas3JIMIHOM 1,2 1,5|3,0(4,0 0,9 1,513,013,0 0,6 1,5|3,0]3,0
IIOJIAPHOCTM, HaAXOOAWMMMCHA IO
HamnpAxeHueMm <a>

3. Mexnmy uenaMy, NOUTaeMbMU - 3,0(6,0[8,0 - 3,0]6,0(8,0 - 3,0/6,0(8,0
OT Pa3HEIX MCTOYHMKOB, OIVH
13 KOTOpeIX PELV mim SELV <g>

OKoHYaHue Tabnunupl 4
OnmucaHue HommHasnbHOe HamnpdaxeHue, B
120/2401230/2401120/240(230/240|120/240|230/240
4., Mexnoy yacTaMmu, 1,5 4,0 1,5 3,0 1,5 3,0

HaxXOoOAWUMUCS I[I0I
HallpAXeHVreM, u:
IOOCTYIIHEIMM ITOBEPXHOC—
TAMM OPT'aHOB yINpPaBJIEHUS;
BUMHTAMU U OPYIUMU
CpelCcTBaMU KpellJleHUS
KPHBIIEK, KOTOPHBIE CHMMAT
IPpM MOHTAXe BHIKJIOUATEJIS;
[IOBEPXHOCTBIO, Ha
KOTOPOM MOHTUPYIOT OCHOBa-—
HMe BHKJIouaTessa <b>;
BMHTaMM U IOPYI'VIMU
CpeIncTBaMM KpeIlJIeHUS
BHIKJIIOUATEJN S <b>;
MeTaJlJIMueCKMMM KPBIl—
KaMu uIM kKopoOkamm <b>;
InpouYrMMM IOOCTYIIHEIMUA
METAJINIMYECKMMM UYaCTAMU
<c>;

MeTaJlJINueCKMMM OIIopP—
HBEIMM PaMaMM BEIKJIOUATEJIS
CKPEITOT'O MOHTaxa




5. Mexnmy MeTaJlJinueCKUMMU 1,5 4,0 1,5 3,0 1,5 3,0
YacTAaMM MexXaHMu3Ma Uu:

— OOCTYIHBEMMY MeTaJlJIuuec-—
KMMMY YacTsaMmy <C>;

- BMHTAMMU U OPYTUMU
CpencTBaMM KpeIlJIeHUS
BHIKJIOUATEJIS;

- METaJIIMYECKVMMU OIIOP—
HEIMM PaMaMy BHKJIOUATEIS
CKPBEITOTO MOHTaxa

<a> 3HaueHMs OJ8 BCIOMOTATEJIbHEIX KOHTAKTOB UM KOHTAKTOB YIPAaBJIEHUSI
IpMBENEHE B COOTBETCTBYWIEM CTaHIapTe.

<b> 3HaueHMs yIBaMBAKTCS, €CJIM BOSIYUHHE 3a30PH M PACCTOSHUSA YTEUKU
MEeXIy YacCTsAMM allapaTa, HaxXOOAMMMMCS OO HaNpsSXeHMEM, ¥ MeTaJJIMJyeCKUM
DKPaHOM WMJIM MOHTAXHOM [IOBEPXHOCTHLIO BEIKJIOUATEJIS 3aBUCST HE TOJbBKO
OT KOHCTPYKLUMM BHKJIOUATEJISI, OHM MOTYT OBTbH yMEHBbIIEHH, KOTIAa BHKJIOUYATEJb
YCTAHOBJIEH B CaMbIX HEBJIATONPUSATHHX YCJIOBUIX.

<c> BxJoyas MeTa/NIMUYecKyin OGoJbITy B KOHTAaKTe e} MTOBEPXHOCTSAMU
VBOJIALUMOHHOTO MaTepMaljia, KOTOPHE IOCTYIIHH [IOCJe MOHTaxa [JIiS HOPMAaJibHOM
sKCIUIyaTauuu. QoJbTy SBanpaBiadoT B yIJH, yIJyGjgeHuMs © T.0. C I[IOMOULI
IpAMOTO HECOUJIEHEHHOTO MCIETATEJILHOTO najblia corjlacHo 9.6 (cMm.

pucyHOk 9) .

<d> Cm. &I'OCT 27473&.

<e> JlonyCKaeTCsa MHTEPNOJMPOBaHME IIPM ONPEeNeJIEeHUM PACCTOAHMM YTEeuKHM,
COOTBETCTBYIIMX 3HAYEeHUAM HanpsaxeHusd, [IPOMEXY TOYHEIM K YKa3aHHBEM
B KadeCTBe 3KCIJIyaTalMOHHOTO HalpsxeHusa. OnpelejieHMe PpPaCCTOSHMM yTeuKU
cM. B IlpminoxeHun B.

<f> Bos3znymHHE 3a30pPH He MOT'YT OBITh MEHBIIE COOTBETCTBYKUMX PACCTOAHUM
VTEeUKHU.

<g> C yueTOM BCEeX PAa3HEIX HaNPSXeHWUM, B T.4Y. CBEPXHMBKOT'O HAaNPSIXEHUS
BO BCHNOMOTATEJIbHOM KOHTAaKTe.
<h> Ina MaTepmnayos rpynner I1I1Ib (100 B <= CUT < 175 B) NPVIMEHSIIT

3HAUEeHUs IOJIS MaTepuaJioB rpynnel II1la, yMHOXeHHBE Ha 1,6.
<i> IIysa SKCIJIyaTaluMOHHBEIX HaOpsSXeHuMr OO0 25 B BKIOUMTEIBHO MOXHO
ccetlaTbCca Ha MOK 60664-1.

IpumeuaHusa. 1. 3HaueHus, nOpuBeneHHele njsa 400 B, Takxe JIeMCTBUTEJIbHEL
ons 440 B.
2. YacTu HeMTpaJM, e€CJM MMEeeTCs, CUMTAlTCS YacTIMM, HaXOIAMMMMCS IOXO

HaPSIXEeHMEM.
3. Bompoc O BOSBIYWHEIX 3a30paxX ¥ PacCTOSHMAX YTEeUKM IJIsg TBEPION
MBOJIALMM — B CTaOMM PACCMOTPEHUS.

4. CnemyeT oOpaTUTb BHMMaHME Ha COOJIOOEHME COOTBETCTBYKUMX BO3IYUHBIX
3a30POB M PACCTOSHUM YTEUKM MEeXOy YaCTSIMM BHKJIOUATENS Pa3HOW IOJISPHOCTH,
HaxXOOAWMMMCS [OI HANPsSXeHMeM, HalpuMep BTHYHOTO THIA, CMOHTUPOBAHHBEMU
BIM3KO OIHa K OPyTOi.

OAaHaKo BO3A4YLUHbIE 3a30Pbl NO Nokasatenam 2, 4 u 5 Tabanubl 4 MoryT ObiTb YMEHbLUEHbI NPU YC0BUU

ycnewHbIX MCMbITaHUM Ha MMnNy/ZibCHOE BblaepXnBaemoe HanpaxxeHue.

N30nAUMOHHbIE MaTepuansbl Kl'IaCCVId)VILI,MpOBaHbI no rpynnam corsiacHoO CpaBHUTE/IbHOMY UHAEKCY

TpekuHrocToikoctn (CUT) B cooTBeTcTBUM ¢ M3IK 60664-1, noanyHkTbl 2.7.1.1 1 2.7.1.3.
8.1.4. BUHTbI, TOKONPOBOAALLNE HYAaCTU U COeaUHEHNA

8.1.4.1. CoegmMHeEHMA KaK aNeKTpuyeckme, Tak U MexaHuJyeckue, 401KHbl BblAEPHKMBATb MeXaHUYeCcKue

HarpysKu, XxapakTepHble 419 HOPMasibHOM 3KCMayaTaLmu.

BUHTbI, NpUMeHAEMble A18 MOHTaKa BblKAtoYaTenen, He A0MKHbI BbITb CaMOHapesatoLero TMNa.
MpumedaHue. K BUHTaM UK Frailkam, UCNOb3yeMbIM /1A MOHTaXa BbIKAtoUYaTeNsA, OTHOCAT BUHTbI A8
KpenneHus KpblLeK 1 3aKpbIBatoLWMX NAACTUH, HO He /1A NPpUcoeAMHEHMA BBOAHbIX Ca/IbHUKOB M KPenieHus

OCHOBaAHWA BbIKNKOYaTENA.

CooTBeTcTBME AaHHOMY TDE6OBaHMPO npoBepPAT BHELWUHUM OCMOTPOM U UCNbITaHNUEM NO 9.4,

MpumeyaHue. Pe3bboBble coegMHEHNA NPOBEPSAIOT B X04e UCMbiTaHuMii no 9.8, 9.9, 9.12,9.13 1 9.14.



8.1.4.2. Jna BMHTOB, BXOAALLMX B 3aLenieHne c pe3bboi B U30NALMOHHOM maTepuane, KoTopble
MCNOMb3YIOT NPU MOHTaXKe BbIK/toYaTenel, AoNKeH 6biTb obecneyeH NpaBubHbIN BBOA BUHTA B pe3bboBoe
OTBEPCTUE UMM FalKy.

CooTBETCTBME NPOBEPAIOT BHELUHUM OCMOTPOM W NMPOBEPKON BPYUHYIO.

MpumeuyaHve. TpeboBaHWe K MpPaBWIbHOMY BBOAY BWHTA Y/ZOBNETBOPAETCA, €C/lM, Hanpumep,
MCKNIOYMTb NEepPeKoc BMHTA Ha BXOA4E, UCMO/b3yA B KaYecTBe HaMNpaBAAlOWElN 1A HEero Ha 3akpenasemon
YyacTu dacKy Ha 3aX04HOM YacTV BHYTPeHHel pe3bbbl, B KOTOPYH OH BBMHYMBAETCA, UM CHAB YacTb pe3bbbl
C 3aX04HOW YacTW BMHTA.

8.1.4.3. DneKkTpuYecKkMe coeaMHEHUA [OO/KHbl OblTb CNPOEKTUPOBaHbl TaKk, 4YTOBbl KOHTaKTHOE
[aB/ieHne He nepeaaBasnoch Yepes U30NALMOHHbIN MaTepuas, KpoOMe KepammKK, YUCTOM CAOAbI AW APYTUX
MaTeprasnos C aHaNOTMUYHbIMM XapaKTePUCTUKAMU, ECIN META/IZIMYECKME YaCcTU He0CTaTOYHO YNPYru, YTO6bI
KOMMEHCUPOBaTb /1t06ble BO3MOXHbIE YCaAKy WM MNACTUYHOCTb U30AALMOHHOIO MaTepumana.

CooTBeTCTBUA MPOBEPAIOT OCMOTPOM.

MpumeyaHme. NpUrogHOCTb MaTepmnanos OLEHMBAOT N0 CTabMAbHOCTN Pa3MepoB.

8.1.4.4. TokonpoBogALLMe YacTH, BKAKOYAA NpegHa3HaYeHHble 41A 3aWUTHbIX NTPOBOAHWKOB, €CAN OHU
MMEIOTCS, AONXKHbI ObITb BbIMNOJIHEHbI U3:

- meam;

- CNnaBa, cofeprKallero He meHee 58% meaun Ans yacten, NnognexKalmnx XonoaHon obpaboTke, U He
meHee 50% mean oA Apyrux Yactemn;

- Apyroro meTannia uam metanna c COOTBETCTBYHOLMM NOKPbITUEM, HE MEHEE YCTOMUYMBOIO K KOPPO3uMK,
yem mefb, U C HE MEHEe MPUTroAHbIMN MeXaHUYECKMMWU CBOMCTBaMMU.

MpumeyaHue. HoBble TpeboBaHUSA M UCNbITAHUA 4NA ONpefeneHUs aHTUKOPPO3NOHHOW CTOMKOCTU
HaxoA4ATCA Ha PAcCMOTPEHUU. ITU TpeboBaHWS AO/XKHbI 4OMYCKaTb NPUMEHEHME APYrUX MaTepuasos C
COOTBETCTBYIOLWMMM NOKPLITUAMM.

TpeboBaHMA AAaHHOFO NMYHKTA HE NPUMEHSIOT K KOHTAKTaM, MarHMTHbIM KOHTypam, HarpesaTe/ibHbIM
anemeHTam, bumeTannam, TOKOOrPaHNYMBAIOLWMM SN1EMEHTAM, LWYHTaM, YaCTAM 31EKTPOHHbIX YCTPOMCTB, a
TaK¥Ke BUHTaM, ramkam, Wwamnbam, 3a’KMMHbIM NAACTUHAM M aHANIOTMYHbIM YacTAM BbIBOOB.

8.1.5. BbiBOAbI 414 BHELWHMUX NPOBOAHNKOB

8.1.5.1. BbiBOAblI ANA BHEWHMX MPOBOAHWMKOB [AO/KHbI obecneynBaTb Takoe npucoeauHeHue
NPOBOAHUKOB, YTOObI MOCTOAHHO NOAAEPHKMBANOCH HEOBXOANMMOE KOHTAKTHOE AaBNEHME.

JonycKkaeTca npMmeHeHne yCTponcTe, NpeaHasHauYeHHbIX 41A NPUCOeAMHEHUA WKH, TPU YCA0BUMN, YTO
OHW He NCNoNb3ylTCcA AN1A NpucoeanHeHmn kabenen.

Takue ycTpoicTBa MoryT 6bITb BTbIYHOIO MM 60ATOBOIO TUNA.

BbiBOAbI A40/MKHbI ObITb NEFKOAOCTYMHLIMU AN NPUCOEAUHEHMA NPOBOAHMKOB B MpeAnosaraembix
YCIOBUAX KCMNyaTaLMK.

MpoBepPKY OCYLLECTBAAIOT MYTEM OCMOTPA M UCMbITaHWUI NO 9.5 Ana pe3bb0oBbIX BbIBOAOB, CMeunanbHbIX
UCMbITAaHWIN ANA BbIKAOYATENEN BTbIMHOTO U BONTOBOrO TMMNOB, COOTBETCTBYIOWMX HACTOALLEMY CTAaHAAPTY,
WAN UCNbITaHUM cornacHo MpunoxeHuto J unm K 8 cOOTBETCTBMM C TUMOM NPUCOEANHEHUA.

8.1.5.2. BblKntoYaTeNM AO0/KHbI OblTb OCHALLEHbl BbIBOAAMMW, AOMYCKAOLWMMMKU MPUCOEANHEHUNE
MeZHbIX MPOBOAHNKOB HOMMHAbHOW NAOLWAABI0 NOMNEePEYHOro ceYeHmns cornacHo Tabaumue 5.

MpumeyaHue. Mpumepbl KOHCTPYKLUMI pe3bboBbIX BbIBOAOB NpuBeeHbl B [puaorkeHun F.

Tabnuua 5

I'Ionepequle ceyeHnAa megHbIX NMPOBOAHUKOB, NpncoeanHAEMbIX
K pe3b6OBb|M BbiBOAam

HoMMHAJIBHENM TOK IInanas30H HoMMHAJIBHENM TOK IImnanas30H
<a>, A HOMMHAaJIbHEBIX <a>, A HOMMHAJIbHEIX
[IONIEePEeYHBIX [IONIEePEeYHBIX

ceueHun ceueHun



NIPYICOENNH IEMBIX NIPYICOENNH IEMBIX
NPOBOOHMKOB, MMZ2 NNPOBOOHMKOB, MM2
o 13 BxJIO4Y. Or 1,0 mo 2,5 " 32 " 50 " " 4,0 " 16,0
Ce. 13 mo 16 Brymou.|" 1,0 "™ 4,0 " 50 "™ 80 " " 10,0 " 25,0
" le "™ 25" " 1L,5" 6,0 " 80 " 100 " " 16,0 " 35,0
"o25 " 32" " 2,5"™ 10,0 " 100 "™ 125 " " 25,0 " 50,0

<a> TpebyeTcs, UuTOOH NPM HOMMHAJIBHEIX ToKax mno0 50 A BKJIKOUUTEJIBHO
BEIBOIBI OBLIM PACCUMTAHBEI Ha 3aXyM KakK OIHOMNPOBOJIOYUHHIX, TakK M XEeCTKUX
MHOT'OIPOBOJIOYHEIX [IPOBOIOHMKOB; IONYyCKAaeTCs IPMMEeHeHMe I'MOKUX [NPOBOIHUKOB.

B TO xe BpeMs OONyCcKaeTcs, YTOOH BHBOIEL IJIS INPOBOOHMKOB C IIOIIE€PEUHEM
ceuenmem oT 1,0 mo 6,0 wmMm2 OBLIIV pacCcuMTaHH Ha 3aXUM TOJILKO
ONHOIIPOBOJIOUHEIX MMPOBOIHUKOB .

MpoBepKy OCyLLECTBAAIOT NyTEM OCMOTPA, U3IMEPEHUI U NOOYEPESHOrO BBOAA OA4HOIM0 NPOBOAHMKA C
MWHMMANBbHOM U O4HOI0 C MAaKCUMaNbHOW YKa3aHHOM NA0OWAaAbio NONepeyHoro ceyeHums.
MpnmeyaHume. Paamepobl megHbIX NPOBOAHMKOB B cnucteme AWG cm. B NpunoxeHum G.

8.1.5.3. 3a)KMMHble 31eMeHTbl AN NPOBOAHUKOB B BbIBOAAX HE AOJ/IKHbI CAYXKUTb ANA KpenneHua
KaKnx-1Mbo Apyrnx snemeHToB, XOTA OHW MOTYT yAep)KMBaTb BbIBOAbl HA MECTe WAWN NpPenaTcTBOBaTb UX
NPOBOPAYMBAHMULO.

CooTBeTCcTBME NPOBEPAIOT OCMOTPOM U UCMbITaHMAMM No 9.5.

8.1.5.4. BbiBOAbl HA HOMWHaA/IbHbIE TOKM 40 32 A BKAOUYUTENBbHO A0/IKHbI NO3BOAATL NPUCOEgMHEHNE
NPOBOAHNKOB 6€e3 cneLnanbHOn NOAroTOBKU.

CooTBeTCcTBME NPOBEPAIOT OCMOTPOM.

MpumedvaHue. TepmuH "cneumanbHan NoAroToBKa" noapasymeBaeT NponanBaHME }KUabl MPOBOAHMKA,
Mcnosib3oBaHMe KabenbHbIX HAKOHEYHMKOB, GOPMOBKY METesNb U T.4., HO HUKAK He BOcCTaHOBAeHUe GOpmbl
NPOBOAHWKA MNepen BBOAOM €ro B 3aXKMM UM CKpyuMmBaHWe TMOKOro NpoBOAHMKA ANS YKPenaeHusa ero
KOHULZA.

8.1.5.5. BbiBOAbI A0/1KHbI UMETb HEOHXOANMYIO MEXaHMUYECKYHO MPOYHOCTb.

BMHTbI 1 raiikm gnsa 3a)kmma NPOBOAHMKOB AOJ/IKHbI MMETb METpPUYEcKyto pesbby ISO nuau gpyryto
pe3bby, CONOCTaBUMYIO NO Wary 1 MexaHM4ecKom NPOYHOCTH.

CooTBeTcTBME NPOBEPAIOT OCMOTPOM U UCNbITaHMAMM N0 9.4 n 9.5.1.

8.1.5.6. BbiBOAbI A0NKHBI UMETb TaKyto KOHCTPYKLMIO, YTOObI 3aXKMMaTb NPOBOLAHMK 6e3 YpesmMepHbIX
NoBpeXAEHUN.

CooTBeTcTBME NPOBEPAIOT OCMOTPOM U UCNbITaHMEM No 9.5.2.

8.1.5.7. BbiBOAbI AONKHBI UMETb TaKyt0 KOHCTPYKLMIO, YTOObI HAZEXKHO 3aXKMMATb NPOBOAHUK MeXAY
MeTannnyecKMmm NoBepXHOCTAMM.

CooTBeTcTBME NPOBEPAIOT OCMOTPOM U UCAbITaHMAMK No 9.4 1 9.5.1.

8.1.5.8. BbIlBOAbl A0MKHbI OblTb CKOHCTPYMPOBAHbI WM PACNO/IOMKEHbI TaK, 4TOObl M3beraTb
BbICKA/Ib3bIBAaHUA  ECTKOr0 OAHOMPOBOJ/IOYHOIO MPOBOAHMKA W MPOBOJIOK  MHOFONPOBO/OYHOIO
NPOBOAHWKA NP 3aTATUBAHUN BUHTOB U/IN FaeK.

3710 TpeboBaHWE He NPUMEHAIOT K BbIBOZAM NOL HAKOHEYHUK.

CooTBeTcTBME NPOBEPAIOT UCNbITaHMEM No 9.5.3.

8.1.5.9. BbiBoAbl 40/13KHbI ObITb 3aKPENAEHbI U PACNO/IOXKEHbI TAaKMM 06pa3om, YToObI MPU 3aTATMBAHUK
NN OTNYCKAHMMU 3aXKUMHbIX BUHTOB W/IN FaeK He 0Ccnabnannce KpenieHma BbIBOAOB K BbIKAHOYATENAM.

MpumedaHuma. 1. 371 TpeboBaHMA HEe 03HAYAIOT, YTO BbIBOAbI AOKHbI ObiTb CMPOEKTUPOBAHbI TaKUM
o06pasom, 4Tobbl He AOMNYCKaNoChb UX BpaLLeHMEe UAK NepemMeLLeHNE, OAHAKO Ntoboe X ABUKEHUE JONKHO
6bITb ONpeaeneHHbIM 06pa3om orpaHMYeHo, YTobbl n3bexkaTb HECOOTBETCTBMA TPeboBaHMAM HACTOALLErO
CTaHAapTa.

2. MNMpuMeHeHUe YNAOTHAIOWEN MACCbl MAKM CMOJbI 1A NpPeAoTBpalLeHMA ocnabneHua BbiBOAOB
CYUTALOT AOCTATOUYHbIM MPU YCAOBUMU, YTO:

- YNJIOTHAOLWAA Macca Win CMOAa He NoABePraeTca Harpy3kam Npyv HOPMasibHOM 3KCNayaTaunuy;

- 9pPEeKTUBHOCTb YNIOTHAOWEN MACCbl AWM CMOJIbl HE CHUXKAETCA MpW BO3AEWCTBUM TemnepaTyp,
AOCTUraeMbIX BbIBOLOM MpU Hanbonee HebNaronpUATHbLIX YCNOBUAX, YKA3aHHbIX B HACTOALLLEM CTaHAApPTe.



CooTBeTCTBME NPOBEPAIOT OCMOTPOM, USMEPEHUAMM U UCMbITaHKEM No 9.4.

8.1.5.10. 3a)KMMHblEe BUHTbI MW raiiku BbIBOAOB, NPeAHa3HaYeHHbIX 414 NPUCOeAMHEHMA 3aLWMUTHbIX
NPOBOAHMUKOB, AOMKHbI 6bITb HAAEKHO 3aLMLLEHbI OT CIYYaHOro 0CNabneHUaA UX 3aTANKKU.

CooTBeTCTBME NPOBEPAIOT UCMbITAHMEM BPYYHY!IO.

MpumeyaHme. KOHCTPYKLMM BbIBOAOB, MPMMEPbLI KOTOPbIX NpuBeaeHbl B MpunoxeHun F, B Lesom
[OCTaTOYHO YNPYrM UM yAOBAETBOPAOT AaHHOMY TpeboBaHuio. [NA [pyrux  KOHCTPYKUM  MoryT
noTpeboBaTbCs AOMNONHUTE/IbHbIE Mepbl, Hamnpumep MNPUMEHEHWE COOTBETCTBYIOLLEN YMNpyroi 4acTw,
KOTOPYI0 HEBO3MOMKHO 6b110 Bbl Y4aNNTL CAYy4YalHO.

8.1.5.11. CtonbyaTble 3aXKMMbl AO/IXKHbI AOMNYCKaTb MOJIHbIM BBOA, W HAaAEKHbIM 3a*KMM NMPOBOAHMKA.

MpoBepKy OCYyLLEeCTBAAIOT NyTeEM OCMOTPA NOCAe MNOAHOIo BBOAA U 3a*KMMA KPYTALLMM MOMEHTOM MO
Tabnvue 10 OAHOMWABHOIO NPOBOAHMKA C Haubosblueld NAOWAAbID MOMEePeyHOro  CceyeHus,
COOTBETCTBYIOL,EN HOMUHANbHOMY TOKY Mo Tabauue 5.

8.1.5.12. BMHTbI 1 raliku BbIBOAOB, NpeAHa3HAYeHHbIX 417 NPUCOeANHEHMA BHELHUX NPOBOAHNKOB,
OOJ/KHbI BBUHUYMBATLCA (HaBUHUMBATLCA) Ha pe3bboBble AeTaNn, BbINOJHEHHbIE B meTanne. MNpumeHeHne
CaMOHape3atoWwmx BUHTOB He A0MNYCKaeTcA.

8.1.6. OTcyTCcTBME B3aMMO3aMEHAEMOCTH

KOHCTpYKUMSA BbIKNloYaTeNnn, npeAHasHa4YeHHOro A8 MOHTaXa B OCHOBaHWUW, 06pasylolem C HUM
eMHYI0 KOHCTPYKUMIO (BTbIYHOFO MAM BBMHUMBAEMOrO TWNA), HE AOJ/IKHA AOMYycKaTb BO3MOXHOCTU 6e3
NPUMEHEHMA WHCTPYMEHTA €ro 3ameHbl MOC/Me MOHTa*ka W MNOAKNOYEHMA KaK nNpu HOPManbHOM
3KCM/lyaTaluMuM Ha BbIK/OYaTe b TAKOTO e TMMa, Ho ¢ 60/1ee BbICOKUM HOMUHANbHbIM TOKOM.

CooTBeTCTBME NPOBEPAIOT NYTEM OCMOTpA.

MpumeyaHne. TepMuH "KaK MpU HOPMAsbHOM 3KcnayaTauMm' nogpasymeBaeT, YTO BbIKAKOYATENb
YCTaHaB/MBAIOT B COOTBETCTBUM C UHCTPYKLUMAMU N3rOTOBUTENA.

8.1.7. MexaHWn4ecKasn ycTaHOBKa BbIK/toYaTenen BTbIMHOMO TMNA

MexaHu4yecKkaa YCTaHOBKA BbIKAOYATENEN BTbIMHOTO TMNa, GUMKcaumMa KOTopbix obecneynmsaeTca He
TONbKO 33 CYET COOCTBEHHOrO LUTEMNCE/NbHOIO COeAMHEHMA, OO/KHA OblTb HALEKHOWM M MMETb
COOTBETCTBYHIOLLYO YCTOMYMBOCTb.

8.1.7.1. BbikntoyaTenn BTbIYHOTO TuMa, PpUKcaUUs KOTOpbIX obecneyrMBaeTcs He TONbKO 3a cyeT
LWITEencesbHOro coeaAuHeHuA

MpoBepKy OCyLLEeCTBAAIOT UCMbITaHMemM no 9.13.

8.1.7.2. BblKkAtoyaTenn BTbIYHOMO TuMa, ¢UKcaUMA KOTOPbIX obecrneymMBaeTcA TO/IbKO 3a CyeT
LITencesbHOro coeAnHeHunA

MpoBepKy OCyLLEeCTBAAIOT UCMbITaHMemM no 9.13.

8.2. 3awmTa OT NoparKeHMA INEKTPUYECKMM TOKOM

BbIkAtoyaTenn fAoaKHbl ObITb CNPOEKTUPOBaHbI TaK, YTObbI NOC/Ae MOHTAXKa M NOACOeAMHEHMA KaK ans
HOPMa/sibHOM 3KcnayaTauum (cm. 8.1.6) nx yactn, HaxogAWMECH NOL HAaNpsAXKeHMeM, OblIM HEAOCTYMNHbI ANS
NPUKOCHOBEHMUA.

YacTb cuuTaloT AOCTYMHOM [NA MPUKOCHOBEHMA, €C/NM €ee MOMHO KOCHYTbCA CTaHZapPTHbIM
UcnbiTaTeNbHbIM Nanbuem (cm. 9.6).

B BblKAtOYaTeNAX, KPOME BTbIYHOFO WUCMONAHEHUA, Hapy)KHble YacTu, 338 UCKAOYEHUEM BUHTOB WU
APYTUX CPeAcTB ONA KPenjeHuA KpbleKk M Tabauyek, AOCTYMHble MOCAe MOHTaXa M NpucoesuHeHus
BbIK/tOYATENA KaK ANA HOPMasbHOM 3KCMAyaTauuu, AOMKHbI ObiTb M60 M3rOTOBAEHBI U3 U30AALNOHHOTO
maTepunana, 1Mbo NOAHOCTbIO NOKPbLITbI U30NALMOHHbBIM MAaTEPMAIOM, ECIN JOCTYMNHbIE YacTU, HaxoAALMeca
nofA HanpsAXXeHUeMm, He MOMELLEHbI BO BHYTPEHHIOK 060/104KY M3 M30AALMOHHOIO MaTepuana.

O60n104Ka f0MKHA ObITb 3aKpenieHa TakMmM ob6pa3om, Y4Tobbl OHa He MOraa NOTEPATLCA BO BPeMSA
MOHTaXKa BblKAoyaTena. OHa f[O0/MKHA WMMeTb TOJILWMHY CTeHOK, obecneuumBatowyo Heobxoaumyro
MEXaHMYECKYH0 MPOYHOCTb, B TOM YMC/E Ha Yrnax u pebpax, 41a BbINOAHEHUS 3aLUNTHOM GYHKLUN 060104KM.

BxogHble oTBepcTua gna Kabenei MaM NpoBOLAOB AOJ/KHbI ObiTb BbIMNOJIHEHbI M3 M30JIALUMOHHOIO
matepuana MBO OCHAWLEHbl BTY/JIKAMW  WAM  APYIMMM  @HANOTUMYHbIMK  NpucnocobieHnaMn 13
N30/ALMOHHOIO MaTepuana. Takme npucnocobneHna AomKHbl OblTb HAaZEKHO 3aKpenneHbl M 061agaTthb
A0CTaTOYHOM MeXaHUYeCKOM NPOYHOCTbIO.

Hapy)KHble 4acTu BbIKAOYATeNEeN BTbIYHOFO WMCMONIHEHWMA, KPOME BWMHTOB WM APYFUX CPeacTs



KpenneHua KpblilweK U Tabanyek, AOCTYNHbIE NPU HOPMAJIbHOW 3KCNAyaTaummn, He06X04MMO U3rOTOBAATL U3
N30NALUMOHHOro Matepuana.

MeTannnyeckme opraHbl YNpaBAeHUA OOKHbI ObiTb M30MPOBaHbl OT YacTel, HaXOAALWMXCA Noja
HanpsXeHWeMm, a UX OTKPbITbIE YaCTH, 32 UCKAIOYEHNEM 0becrneymBatoLMX CBSA3b M30IMPOBAHHbBIX OPraHOB
YyNpaBAeHUA HECKO/IbKMX MNONOCOB, AOXKHbI ObITb MOKPbITbI U30AALMOHHBIM MAaTEPUAIOM.

MeTannnyeckme 4acTm MexaHu3ma AO0/KHbl ObiTb HeZOCTYMHbl. Kpome TOro, oHW AO0MHbl ObITb
N30/IMPOBaHbI OT AOCTYMHbIX METANIZINYECKUX YaCTeN, METAIZIMYECKMX MOHTAXKHbIX MaHe el BbikAoYaTenem
YTOMJIEHHOTO MOHTaa, BUHTOB M APYIrUX CPEACTB KPEn/eHUs OCHOBAHWA K MaHeNuM U MeTaN/IM4yecKom
NaHenu, UCNoNb3yemMol B KAaUeCTBE MOHTAXKHOW.

JomkHa OblTb NpPeaycMoTpeHa BO3MOMKHOCTb Jierkon 3ameHbl ABAT BTbIMHOrO MCMNoO/HEHMA 6es
KaCaHWA YyacTel, HaXoAALMXCA NoL, HAaNPAXKeHNeM.

JlTak 1 amanb He cunTatoT obecneynBaroLLUMmM HEOBXOANMYIO N30AALMIO ANA 3aWMTbl OT NOpPaXKeHUs
3/IEKTPUYECKMM TOKOM.

CooTBeTCTBME NPOBEPAIOT OCMOTPOM U UCMbITaHWEM Mo 9.6.

8.3. DNeKTPOoMn30ALMOHHbIE CBOMCTBA M CNOCOBHOCTb K pasbeanHEHUIO

BbikatoyaTtenn [oMKHbI 06n1afaTb  HeEOBXOAMMbIMKU - 3NEKTPOU3OAALMOHHBIMM  CBOMCTBAMU U
obecneynBaTb pasbegnHEHME.

8.3.1. dnekTpuyeckaa NPOYHOCTb U30AALNM NPU MPOMBbILLIEHHOM YacToTe

BbIikntoyaTenn AOMKHbI MMETb afleKBaTHbIE 3/1EKTPOM30NALNOHHbIE CBOMCTBA NPU NPOMbILLIIEHHOM
yacToTe.

MpoBepKy OCyLLecTBAAIOT UCNbITaHUAMKU No 9.7.1 - 9.7.3 Ha BbIKAtOYaTENle B HOBOM COCTOAHUU.

Kpome Toro, nocne ucnbITaHMin Ha U3HOCOCTOMKOCTb NO 9.11 1 UCNbITAaHMIA HAa KOPOTKOE 3aMblKaHWe Mo
9.12 BbIKAOYATENN AOMKHbI BblAEPKUBATb UCMbITaHME MO 9.7.3, HO C MOHUMKEHHbIM WUCNbITaTe/IbHbIM
HanpsXeHnem, YyKasaHHbim B 9.11.3 wmam B 9.12.12.2 cooTBETCTBEHHO, W 6€3 npenBapUTENbHONO
BblAEp*KMBaHWNA B Kamepe Bnarm no 9.7.1.

8.3.2. CNocobHOCTb K pasbeanHeHuto

BbIkntovaTenu AonxHbl 6bITb NPUroAHbI ANA pa3begUHEHUS.

MpoBoAAT NPOBEPKY Ha COOTBETCTBME C MUHMMAJIbHbIMU BO3AYLWHbIMW 33a30paMM U PACCTOAHUAMM
YTEYKM No NyHKTY 1 Tabanubl 4 1 ucnbitaHusa no 9.7.6.1 n 9.7.6.3.

8.3.3. DnekTpuyeckaa MNPOYHOCTb M30AALUM NPU HOMMHANBHOM WMMMY/bCHOM BblAEPKUBAEMOM

HanpAXeHUu (Uimp)

BblkntoyaTenm fOMKHbI a4EKBATHO BblAEPKMBATL UMMYAbCHbIE HANPAXKEHUA.

CooTBeTcTBME NPOBEPAIOT UCMbITAaHMAMM N0 9.7.6.2.

8.4. NpeBbiweHMe TemnepaTypbl

8.4.1. MNMpepenbl npesblWeHNA TemnepaTypbl

MpeBblWeHWne TemMnepaTypbl YacTeil BbIKAOYATENA, YKaszaHHoe B Tabavue 6, M3MmepeHHOe npu
ycnoBusx, onpegeneHHbix B 9.8.2, He [ONKHO NPEBOCXOAMUTb MpPeaesibHbIX 3HAYEHWUM, YCTAHOBNAEHHDbIX B
JaHHOM Tabauue.

Tabnunua 6

3HayeHUA NpeBbIWEeHNA TeMmnepaTypbl

YacTu BHKJIOUATEJS <a>, <b> [TpeBrlIEeHNE
TeMneparypre, K

BRIBOIEI IJIS BHENHMX COeOMHeHuMn <c> 60

HapyXHBE 4YacTy, K KOTOPHM MIPUXOOUTCS [IPUKACATHLCS BO BpeMs 40
PYYHOTO yHOpaBJIEHMS BHIKJIOUATEJIEM, BKJIOUAS OPTAHH
YyIpaBJIEHWS, BHIIOJIHEHHEIE M3 M30JIALUMOHHOTO MaTepuana, u
MeTaJIMYeCKMEe CBS3U IJIS COeIMHEeHMUS MBOJVMPOBAHHBIX OPI'aHOB
YIPaBJIEHUS HECKOJIbKMX IIOJII0COB

HapyXHbE MeTaJIMYeCKMe YacCTM OPT'aHOB YIHIpPaBJIEHUS 25

Ipyrue HapyXHBE YacCTM, BKJIOUAsS NOBEPXHOCTL BHKJIOUATEJIS, 60
HENOCPEeNCTBEHHO CONPMKACAWIYICS C MOHTAXHOM [NOBEPXHOCTHLIO




<a> 3HaueHMs OJg KOHTAKTOB HEe YCTaHaBJIMBAKT, I[OCKOJIbBKY KOHCTPYKLMSI
OONIBIIMHCTBA BEHIKJIDUATEJIEM He INOIyCKaeT IIPSAMOI'0O UM3MEPEeHUs UX TeMIepaTyphl
0e3 puCKa BHBBATbH HeOOpaTHMBEIE M3MEHEHUS WJIM CMelleHMe JeTajiey, CIOCOOHEE
NOBJMATE Ha BOCIPOMBBOIMMOCTEL PEe3yJbTATOB MCHIBTAHUNM. JJisd KOCBEHHOM’
IPOBEPKM PaBoOTOCIOCOOHOCTM KOHTAKTOB C TOUKM SBPEHMUS UPE3MEePHOTO IeperperBa
IpMY BKCIUIyaTaluM CUMTalT OOCTATOUHEIM 28-CyTOUHOe mucHbTaHue (cm. 9.9).

<b> Ins mOpyT'Mx dYacTel, KpoMe IIepPeuMuCJIeHHEX B Tabjaulle, SHaAUYEHUS

pEeBHIIEHNS TEeMIepaTyps He yKashBaklnT, HO OHU He IOJIXHEL BEISHIBATH
IOBPEXIEHUM COCEIHMX dYacTely U3 M30JALMOHHOTO MaTepuana, CHYDXAMX
PaboTOCIOCOOHOCTE BHIKJIOUATEISA .

<c> [Jyia BHKJIOUATEJIS BTHUHOI'O TMIa - BHBOIEL OCHOBAHMUs, Ha KOTOPOM

YCTaHaBJIMBAKT BEIKJIOYATEJIb .

BbikAtoyaTenb He [OMKEH MMETb NOBPEKAEHWIN, MPEnATCTBYIOWMX BbIMNOSHEHUIO ero QYHKLMA U
HapyLuatowmx 6e3onacHoOCTb IKCNAyaTaLmu.

MNpumeHeHne Ha p[obpoBosbHOW OcHoBe nNyHKTa 8.4.2 obecneumBaeT cobnogeHne TpeboBaHWUM
dPepepanbHoro 3akoHa ot 22.07.2008 N 123-®3 "TexHMYecKMi pernameHT o TpeboBaHMAX MNOXKapHOM
6esonacHocTn" (Mpukas PocctaHaapTa ot 16.04.2014 N 474).

8.4.2. TemnepaTypa OKPY:KaloLLero Bo3ayxa

MpeaenbHble 3HAaYEHMA MPEBbLIWEHWUA TeMNepPaTypbl, NPUBEAEHHbIe B Tabivue 6, NPUMEHUMbI ANS
3HauYeHWit TemnepaTyp OKpY»KatoLLero Bosayxa no 7.1.

8.5. MpoAoAKUTENbHbIN PEXUM IKCNIyaTaLmm

BbikntoyaTeNnnM [O0MKHbI 0BecneuymMBaTb 3alMTHYIO XapaKTepPWUCTUKY Jake nocie AJuUTeNbHOM
aKCNyaTaumu.

MpoBepKy OCYLLECTBAAOT UCMbITaHWeM no 9.9.

MpumeHeHne Ha A06pPOBO/MILHOM OCHOBE MyHKTa 8.6 obecneuymBaer cobnogeHne TpeboBaHUM
depepanbHOro 3akoHa ot 22.07.2008 N 123-®P3 "TexHUMYeCcKUi perfnameHT o TpeboBaHUAX MOXKAPHOM
6esonacHocTn" (Mpukas PocctaHaapTa ot 16.04.2014 N 474).

8.6. ABTOMaTn4yecKkoe onepmpoBaHue

8.6.1. HopmanbHaa BpemA-TOKOBAA XapaKTepmCcTuKa

XapaKTepucTmnKa pacuenaieHuns BbikatovaTenei 4oxkHa obecneynBatb 3GEKTUBHYIO 3aWMTY Lenn be3
cpabaTbiBaHMA NPU HOMUHANBLHOM TOKe.

JTa BpeMA-TOKOBaA XapaKTepPUCTMKa (XapaKTepUCTMKa pacueneHuns) BblKloyaTens onpegensercs
YCNOBUAMM U 3HAYEHUAMM COrNacHoO Tabaumue 7.

Tabnnua 7
BpeMﬂ-TOKOBbIe pa6oqme XapaKTePUCTUKHN
Vcnel- Twun McnelTa- | HauanbHOE Bpema TpebyeMet [IpuMeuaHne
TaHMe TEeJILHBIY | COCTOSHUE | paCLEeIlJIEeHUS MIIN pes3yibTaT
TOK HepacCLelJIeHUs
a B, C, D|1,131I XojiooHoe [t <= 1 u Bes -
n |[<a> (npm I <= 63 A) |pacuenyieHusd
n
t <= 2 u
(mpm I > 63 A)
n
b B, C, D|1,451I Cpazy xe |t < 1 u PacuenneHue | HenpepreleHOE
n |nocine (mpm I <= 63 A) HapacTaHue
VCIEITaHUA n TOKa B




<a> TeueHue 5 C
t <2 u
(mpm I > 63 A)
n
c B, C, D|2,55I Xomomuoe |1 ¢ < t < 60 c PacuernjeHue -
n |[<a> (mpu I < 32 A)
n
1 ¢c <t < 120 ¢
(mpm I > 32 A)
n
d B 31 XojioomHoe [t <= 0,1 c¢ Bes Tox
n <a> paclelJieHus | coO3naeTcs
C 51 3aMBIKaHMEM
n BCIIOMOT'@a—
D 101 TEJIbBHOTO
n BBIKJIIOUATEJI S
e B 5I Xomomuoe |t < 0,1 c Pacuenjuexue | Tok
n <a> co3naeTcsd
C 101 3aMBIKAH/EM
n BCIiOMOT'a-—
D 201 TEJILHOTO
n BRHIKJIIOUATEJIS
<b>
<a> TepmuH "xoJiOOHOe CocCTOdHMe" o3HauaeT, dYTo OpM KOHTPOJIBHOM
TeMIepaType KalubOPOBKM TOK IPEeOBAPUTEJIbHO He IPOIyCKalT.
<b> B ocobrx cranyuasax 50I
n
[IpuMeuyaHue. g BHKJIOUATEJEY TUIa D paccMaTpMBaeTCsa BO3BMOXHOCTH
OOIIOJIHUTEJIbHOTO MCIBITaAHMA OJIS [NPOMEXYyTOUHOT'O SBHAUeHMsa Mexny C u d.

Tabnuua 7 genctTBuTesibHa ANA BbIKAOYaTeNA, CMOHTUPOBAHHOIO B COOTBETCTBUMN C yCNoBUAMMK 9.2,

pa6oTatowero npu Temnepatype 307 °C.

MpoBepKy OCyLECTBAAIT NPOBeAEHUEeM UcnbiTaHmin no 9.10.

McnbiTaHMa npoBoAAT npu A0b6OM TemnepaType BO34yXa, a pPe3ynbTaTbl KOPPEKTUPYIOT Mo
Temnepatype 30 °C Ha OCHOBAHMM NOMNPABOYHbIX KO3OPULMEHTOB, NPEAOCTAaBNEHHbIX U3FOTOBUTE/IEM.

B ntobom cnyyae OTKJAOHEHME MCMbITaTeNIbHOTO TOKAa OT YKasaHHOro B Tabauue 7 He A0/KHO
npesbiwaTb 1,2% Ha 1 °C u3ameHeHUs TemnepaTypbl KaANOBPOBKM.

Ecnn BbIKAOYaTelb MapKMpoBaH TemnepaTypon Kanmbposku, oTamyHoi ot 30 °C, ucnbiTaHue
NpoBOAAT ANA 3TON TemnepaTypsbl.

MN3rotoBuTENb O0NKEH MNOATOTOBUTbH AAHHbIE MO WU3MEHEHMIO XapaKTePUCTUMKKU pacuenneHua gns
TemnepaTtyp KaanMbpoBKKU, OTIMYHBIX OT KOHTPOJ/IbHOIO 3HaYeHuUA.

8.6.2. YcnoBHble napameTpbl

8.6.2.1. YcnosHoe Bpems

YcnoBHoe Bpema paBHO 14 A BblKAOYaTeNel C HOMUHA/IbHbIM TOKOM 40 63 A BKIOUMTENBHO U 2 Y
C HOMUHaNbHbIM TOKOM CB. 63 A.

8.6.2.2. YCNoBHbIN TOK HepacuenieHua ( |m)
YcnoBHbIN TOK HepacuenieHns ABAT paseH 1,13 ero HOMWHANbHOIO TOKa.
8.6.2.3. YcnoBHbI# TOK pacuenneHmna ( |t)

YCNOBHbIN TOK pacLenneHuns BblkatodaTensa paseH 1,45 ero HOMWMHANbHOIO TOKa.

8.6.3. XapaKTepucTunKka pacuenneHms

XapaKTepucTuKa pacuenseHuns BbiKAOYaTeNA A0KHA NPOXOAUTb B 30He, onpeseneHHom 8.6.1.
Mpumeyanua. 1. TemnepaTypa U yCI0BUA MOHTaa, OT/IMYAIOLMECA OT YKa3aHHbIX B 9.2 (Hanpumep,



MOHTa} B creumanbHbix 0607104Kax, KOMNOHOBKA HECKO/bKUX BblK/AloYaTenen B ogHoM 060a04Ke U T.M0.),
MOTYT BAMATb HA XapaKTEPUCTMKY pacLenneHns BbiKaloYaTens.

2. MsroToBUTENb A0MKEH BbiThb FOTOB NPeaoCcTaBUTb MHPOPMaLMIO 06 M3MEHEHUAX XapPaKTEPUCTUKM
pacuenneHua npu TemnepaType OKPYMKAIOWEro BO3AyXa, OT/NIMYAIOLLENCA OT KOHTPOJ/IbHOMO 3HaYeHUs B
npeaenax, yKasaHHbIx B 7.1.

8.6.3.1. BavAHWEe OAHONONIOCHOW HArpy3KM Ha XapaKTepPUCTMKY pacuenseHUMs MHOFONOItOCHOro
BblK/IlOYaTeNA

Ecnn B BbikNtouaTene ¢ 6onee Yem O4HMM 3ALMLLEHHBIM MOMOCOM MPOXOAMUT TOK HarpysKM TObKO
yepes OAMH 3aLLULLEHHbIN NOIOC, HAYMHAA C XONOL4HOFO COCTOSHMSA, BbIKAOYATENb AOJIKEH PacLeniAaTbCca B
npegenax ycJIoBHOro BpeMeHwu, ykasaHHoro B 8.6.2.1, npu TOKe, paBHOM:

- 1,1 ycnoBHOro TOKa pacuenneHus gns LBYXMNOIOCHLIX BbIKAOYaTeNnein ¢ ABYMA 3alUULLEHHbLIMU
nontcamu;

- 1,2 yCNIOBHOTIO TOKA pacuen/ieHma s Tpex- U YeTbIPEXNOOCHbIX BblK/toYaTene.

8.6.3.2. BanAHMe TemnepaTypbl OKPYXKAIOLWEro BO34yXa HAa XapaKTEPUCTUKY pacuensieHmsa

TemnepaTtypa OKpyrKatoLero BO3ayxa, OTANYAOLWAACA OT KOHTPOJIbHOM, HAaX04AWAACA B ANANA30HE OT
mnHyc 5 °C pgo natoc 40 °C, He AO0NXKHA CYLLEeCTBEHHO OTParkaTbCA Ha XapaKTepUCTMKEe pacuensieHua
BbIK/IlOYaTeNA.

CooTBeTCcTBME NPOBEPALOT UCMbITaHMAMM No 9.10.4.

8.7. MexaHun4ecKasa 1 KOMMYTaLMOHHAA U3HOCOCTOMKOCTb

BbiKkntouaTenn Ao0MKHbl 6bITb CMOCOOHbLI BbINOAHATD YCTAHOB/NEHHOE KO/MYECTBO MEXAHUYECKUX U
3NEKTPUYECKNX LUKIOB ONepmupoBaHMA NPU HOMUHAIbHOM TOKe.

CooTBeTcTBME NPOBEPAIOT UCMbITaHWEM no 9.11.

8.8. PaboToCnocobHOCTb NPU TOKax KOPOTKOTO 3aMblKaHMA

BbIkntouaTenu AoAKHbl 6bITb CNOCOHOHbI BbINMOAHWUTL YCTAHOB/IEHHOE YMC/IO LIUK/IOB ONEepPUPOBaHUA Npu
KOPOTKOM 3aMblKaHUW, He NpeacTaBAAA OMaCHOCTM ANA OonepaTopa M He BbI3blBas NepeKkpbITUA mexay
Haxo4AWMMMKCA NOA, HaNPAXKEHNEM NPOBOAALLMMM YACTAMM MO0 MEXKAY STUMM YacTAMM U 3EMAEN.

CooTBeTcTBME NPOBEPALIOT UCMbITaHWMeM no 9.12.

BbIikntoyaTenn AOo/MKHbl ObiTb CNOCOOHbI BKAKOYMATb WM OTKAOYMATb /06O TOK [0 YPOBHSA,
COOTBETCTBYIOLEIO HOMMHAALHOM Hanbonblwen KOMMYTALMOHHOM CNOCOOHOCTM BKAKOYUTENIbHO, MNpPU
HOMMWHA/IbHOM YacTOTe M BOCCTAHAB/IMBAIOLWEMCA HaMPAXKEHUW MPOMbILLIEHHOM YacToTbl, pasHoM (105 +/-
5)% HOMWHaANbLHOIO HanpPsAXeHusa Npu Nbom KosbdULMEHTE MOLLHOCTU, HE MEHEe HUXKHero npegena

2
AnanasoHa, yKasaHHoro 8 9.12.5; TpebyeTca TakxKe, 4To6bl cooTBeTcTBytowee 3HadeHne |1 Gbino Huke

XapPaKTepPUCTUKHN I 2'[ (cm. 3.5.13).

8.9. CTOMKOCTb K MexaHW4YeCKOMY TOYKY U yaapy

Boikntoyatenn AokHbl  06s1agaTb  COOTBETCTBYIOWLENW MEXaHMYECKOM MPOYHOCTbIO, 4YTOObI
NPOTUBOCTOATb MEXaHMYECKMM Harpy3Kam, BO3SHMKAIOLLMM MPU MOHTaXKe 1 aKCnayaTauuu.

CooTBeTcTBME NPOBEPAIOT UCMbITaHMEM Nno 9.13.

8.10. TepmoOCTOMKOCTb

BbikntouaTenu AoaKHbl 6bITb AOCTAaTOMHO TEPMOCTOMKMUMMU.

CooTBeTCcTBME NPOBEPAIOT UCMbITaHKMEM Mo 9.14.

MpumeHeHMe Ha [06pPOBOMBbHON OcHOBe MNyHKTa 8.11 obecneumBaeT cobnogeHue TpeboBaHWA
depepanbHoro 3akoHa ot 22.07.2008 N 123-d3 "TexHMYeCKUi pernameHT o TpeboBaHUAX MOXKapPHOM
6esonacHocTn" (Mpukas PocctaHgapTa ot 16.04.2014 N 474).

8.11. CTOMKOCTb NPOTUB aHOMAIbHOrO HarpeBa U OrHs

Hapy’KHble YacTu BbIKAOYaTENEN, BbINOJHEHHbIE U3 U30/ALMOHHOTO MaTepuana, He 4OJIXKHbI Ierko
BOCNNAMEHATbCA W PaCNpPOCTPAHATb OFOHb, €cin 6au3nekalime TOKOMPOBOAALLME YACTM [OCTUFAtOT
BbICOKOM TemnepaTypbl NpW aBapum UK neperpyskKe.

CooTBeTcTBUE NPOBEPAIOT OCMOTPOM U UCMNbITaHWEM No 9.15.

8.12. Koppo3uneycTomnumBocCTb

YacTu, BbINOJHEHHbIE U3 YEPHbIX METANNOB, AOMXKHbI ObiTb B A4OCTAaTOYHON CTENEHWU 3aLMLLEHDbI OT
Koppo3uu.

MpoBepKy OCyLLeCTBAAIOT UCMbITaHMeM no 9.16.



9. UcnbiTaHuA
9.1. TunoBsble UCMbITaHUA N UX NOCNeA0BaTENbHOCTb
9.1.1. XapaKTepuCTUKM BbIKtOYaTeIel NPOBEPAIOT NP NPOBeAeHUM TUMOBbIX UCMbITAHUNA.
MepeyeHb TMNOBbIX UCMbITAHUW NpUBeAeH B Tabauue 8.

Tabnuua 8

I'Iepequb TUMOBbIX UCMbITAHWM

VlcnielTaHME I[IyHKT

CTOMKOCTb MapKUPOBKU

HamexHOCTb BMHTOB, TOKOIPOBOINAWMX YaCTe¥ U COeOMHEeHUN
Hanem&ocq‘b BEIBOIOOB HOJIA BHEUWHMX INPOBOOHUMKOB

3ammMTa OT MHNOPAaXEHMS BJIEKTPUYECKMM TOKOM
DJIeKTPOU3OJIALMOHHEIE CBOMCTBa M CIOCOOHOCTB K pa3belOUHEHUIO
[I[peBHUIEHNE TeMIepaTypbl

28-CyTOUuHOE MCIHETaHUue

XapakTepnucTUKa pacLelJieHnd

MexaHnmueckasd ¥ KOMMYyTAalLMOHHAs M3HOCOCTOMKOCTH
KopoTkoe saMelkaHMe

CTOMKOCTbL K MEeXaHMUECKOMYy TOJIUKYy U yIOapy
TepMOCTOMKOCTE

CTOMKOCTB IIPOTMB AaHOMAaJIbHOIT'O Harpepa M OI'HA
KopposmueyCcToOMUMBOCTDb

© O VYWYV WLV
=
o

[na NpoBepKKN COOTBETCTBMA HACTOALLEMY CTaHAAPTY TUMOBbIE UCNbITAHWA BbINONHAIOT LUKAAMMU.

LIMKAbI UCMIbITAHMI M YUCNO UCNbITYEMbIX 06pa3L0B yKasaHbl B MpuaoxeHum C.

B oTcyTcTBME APYTUX YKA3aHMI KaxkAOMY TMMNOBOMY MCMbITAHUIO (MM UMKAY) NOABEPraloT YMCTble U
HOBblE BbIK/IOYATENN.

MpumeyaHme. UcnbITaHMA Ha COOTBETCTBME CTaHAAPTaM MOTYT BbiTb BbINO/HEHbI:

- U3roTOBUTENEM MPU 3aN0JHEHUN AeKNapaLnm 0 COOTBETCTBMM NOCTABKY;

- HE33aBUCMMOW OpraHM3aLmeint B uensax cepTudrKaumm NpoayKumu.

Mpw 3TOM TepMUH "cepTudmrKauma" moxkeT ObiTb NPUMEHEH TONbKO BO BTOPOM C/y4ae.

9.2. YcnoBuMsA UCMbITaHUM

BbikAtoyaTenb YCTAaHABAMBAIOT OTAE/bHO, BEPTUKAJIbHO, Ha OTKPbITOM BO34yxe Mpu TemnepaType
oKpyxatouweii cpeabl ot 20 °C go 25 °C, ecnv He yKasaHO MHOE, B MeCTe, 3aliULEHHOM OT YPE3MEPHOro
BHELIHEro HarpeBa Uan OXaXKaeHus.

Bbikntoyatenu, npegHasHayeHHble A48 YCTAHOBKM B MHAMBMAYaNbHbIX 000/104KaX, MCMbITbIBAIOT B
HaMMeHbLlen N3 060104eEK, YKa3aHHbIX N3rOTOBUTENIEM.

Ecnv He yKasaHO MHOeE, BbIK/AOYaTEIM NPUCOEAMHAIOT C MOMOLLbIO Kabens ¢ niowaabio NonepeyYHoro
ceyeHms S, yKasaHHOM B Tabauue 9, M 3aKpennAlT Ha ¢GaHEPHOM LWUTE TOAWMHON OKono 20 MM,
OKpalleHHOM MaTOBOM YepHOM KpacKoi; cnocob KpenneHua AO/IKEH COOTBETCTBOBATb MpeAnucaHuam
N3roTOBUTENA B OTHOLUEHUN MOHTAXa BbIK/tOYaTENA.

Tabnnua 9

MNonepeyHble cevyeHnA S ncnblTaTeNbHbIX MeAHbIX npoBOAHNUKOB
B COOTBETCTBUN C HOMUHA/IbHbIM TOKOM

[lonepeuHoe ceueHMe S, MM2 3HauyeHye HOMMHAaJIbHOTO Toka I , A
n




1,0 I <=6
n

1,5 6 < I <= 13
n

2,5 13 < I <= 20
n

4,0 20 < I <= 25
n

6,0 25 < I <= 32
n

10,0 32 < I <= 50
n

16,0 50 < I <= 63
n

25,0 63 < I <= 80
n

35,0 80 < I <= 100
n

50,0 100 < I <= 125
n

Ecnu gonyckaemble OTK/IOHEHUA HE YKa3aHbl, TUNOBbIE MUCMbITAHUA NPOBOAAT NPU 3HAYEHUAX HE MEHee
YKECTKMX, YeM NpMBeAEHHbIe B HACTOALWEM CTaHAapTe.

EcAan He yKasaHO WHOe, MCNbITaHMe MNPOBOAAT MPU HOMMHANbHOW 4vactoTe +/- 5% u nwbom
NpUeMAEMOM HanpAXeHUN.

Bo Bpemsa ncnbiTaHMI He AonycKaloT pa3bopky nam obcnyKmeaHne obpasLoBs.

Ons ncnbitaHnin no 9.8 - 9.11 BbIK/AOYATENN NOACOEANHSAIOT C/ieAy oMM 06pasom:

a) coegMHEHUA BbIMNONHAT OAHOMWABHBIMU MeAHbIMU Kabenamm ¢ MOJSIMBUHUAXNOPUAHOM
nsonsaumen cornacHo &rOCT P M3K 60227-1&;

b) ucnbiTaHua npoBoaAT ogHOda3HbIM TOKOM C NoOC/ef0BaTe/IbHbIM COeAMHEHNEM BCeX MOJOCOB, 33
NCKIIOYEHNEM MchbiTaHui no 9.8.2,9.10.2 n 9.11;

C) coeAMHEHMA pa3meLLaloT Ha OTKPbITOM BO3A4yXe C MPOMENKYTKaMU He MeHee PacCTOAHUA MeXAay
BbIBOZAMMU;

d) MMHMMaNbHaA OMHA KaXK40ro BpeMEeHHOro CoeiMHEeHMA OT BbiBOAaA [0 BbiBOAA COCTABAAET:

-1 m- ana ceyeHuit o 10 Mm2 BKAOYNTENBHO;

-2 M- anAa cedyeHuni ce. 10 mm2.

3aTArMBalOWMNIN KPYTALLMIA MOMEHT, MPUKAAAbIBAEMbIN K BUHTAM, JO/IKEH COCTaBAATb 2/3 3HaYeHUN,
yKasaHHbIX B Tabauue 10.

MpumeyaHune. CeyeHna meaHbix NpoBoAHMKOB B cucteme AWG cm. B MpunoxkeHnm G.

Tabnunua 10
,ﬂ,MaMEprI pe3b6b| N NpuUKNnagbiBaeMble KPYTALLME MOMEHTbI
HoMMHAJIbHEI IMaMeTp pPe3bOb, MM KpyTammuii MoMeHT, H x M
I IT ITT
o 2,8 BKJIOU. 0,20 0,4 0,4
Ce. 2,8 mo 3,0 BkJoOU. 0,25 0,5 0,5




" 3,0" 3,2 " 0,30 0,6 0,6
" 3,2" 3,6 " 0,40 0,8 0,8
" 3,6 " 4,1 " 0,70 1,2 1,2
" 4,1 " 4,7 " 0,80 1,8 1,8
" 4,7 " 5,3 " 0,80 2,0 2,0
" 53" 6,0 " 1,20 2,5 3,0
" 6,0 " 8,0 " 2,50 3,5 6,0
" 8,0 " 10,0 " - 4,0 10,0

[IpuMeuaHue. I'pady I nNpuMMeHST IOJiS BMHTOB ©6e3 T'OJIOBKH, ecJamM BMHT B
3aTAHYTOM IIOJIOXKEHMM He BHICTyINaeT M3 I'Hes3la, M OJA OPpyTMX BMHTOB, KOTOPHE
He MOTYT OBITH 3aTSHYTHEL C IIOMOWIBI OTBEPTKM C WMPUHOM Jie3BMA OoJibliey, UeM
OraMeTp BMHTA.

I'pady II npuMeHAT IOJS OPYI'MX BUHTOB, KOTOPHE 3aTAI'MBAT C IIOMOIUIBLIO
OTBEPTKU.

I'pady TIII NIPMMEHAKT OJI4 BMHTOB U Taek, 3aTATUBAEMBIX OPpyT'VIMMA
crnocobamu, 6e3 OTBEPTKU.

Ecam BMHT CHaOXeH WEeCTUIPAHHOM TOJIOBKOM non kJjpod"  Cco  mwaIMUeM IOJid
OTBEPTKM, a 3HaueHusa B rpadax II m III pa3JIMUHH, TO MCIEITAHMA [OPOBOOAT

"

OBaxXOel: CHadajla MNPUMKIAIEBART K MEeCTUIPAHHOM TOJIOBKE KJIYOM MOMEHT,
ykaszsaHHBM B I'padpe III, a 3aTeM Ha OpyroM ofpasle C [IOMOWLBID OTBEPTKU
NPUKJIAOEBAT KPYTANMM MOMEHT, yKas3aHHEM B Tpade II. EcAM 3BHaAUeHMS B

rpadax IT m III OOMHAKOBB, MNPOBOOAT MCIBTAHME TOJIBKO C OTBEPTKOM.

9.3. MpoBepKa CTOMKOCTM MapKUPOBKMU

MpoBepKy NPOBOAAT BPY4YHYIO TPEHUEM MAPKUPOBKM B TeyeHWe 15 ¢ BaTOW, CMOYEHHOM BOAOW, U
3aTem B TeyeHue 15 c BaTON, CMOYEHHOWN anndaTUYECKMM FEKCaHOBbIM pPacTBOpUTENIEM (C coaepKaHuem
apomaTunyeckux yrnesogopogos He 6onee 0,1% no obbemy, KaypubyTaHOMOBbLIM YMCAOM 29, HaYaIbHOM
TemnepaTypon KuneHusa npnbamnsntenbHo 65 °C, KOHeYHoM TemnepaTypoir KuneHma npmbansmrtenbHo 69 °C
M NAOTHOCTbIO NpubansuTensHo 0,68 r/cm3).

MapKMpPOBKY, BbIMNOJHEHHYIO TUCHEHWEM, AUTbEM WAW TPABUPOBKOM, AAHHOMY WCMbITAaHUIO He
nozBseprator.

Mocnie 3TOro UCMblTaHMA MapPKMPOBKA A0/KHA BbITb IEFKO PasinuMmoit. MapKMpoBKa TaKkKe A0/KHA
OCTaBaTbCA /IETKO PA3/IMYMMON NOC/e BCEX UCMbITAHUI MO HacToALWEeMy CTaHAaPTy.

TabAMYKM He AOMKHbI JIETKO OTAENATLCA WU CKPYYMBaTLCA.

9.4. NpoBepKa HaAEKHOCTN BUHTOB, TOKONPOBOAALLMX YacTEN U COEANHEHNI

CooteeTtctBne TpeboBaHMam 8.1.4 npoBepsloT BHELWHWMM OCMOTPOM, a A/ BUHTOB WU Taek,
NCNONb3yeMbIX A1 MOHTaXKa U NoACcoeAMHEHUS BbIKAKOYATENA, CAeAYOWMM UCTbITAaHUEM.

BUHTbI 1 raliku 3aTArMBALOT U OTMYCKAIOT:

- 10 pa3s npw 3auUenieHUn BUHTOB C pe3bboli B U30NALMOHHOM MaTepuarne;

- 5 pa3 BO BCeX ApPYrMx cayyasx.

BUHTbI M raikuy, 3auennstowmecs ¢ pe3bboli B U30NALMOHHOM MaTepuasne, Kaxkabli pa3 BbIHUMAOT
NMONTHOCTbIO N BCTAaBAAIOT 3aHOBO.

McnbiTaHWe NpoBOAAT C UCNOJ/Ib30BAaHMEM COOTBETCTBYIOLWEN UCMNbITAaTENIbHOM OTBEPTKU U rae4yHoro
KNHOYa C NPUNOKEHNEM KPYTALLEro MOMEHTa cornacHo Tabauue 10.

BUHTbI U raiikn He cneayeT 3aTArMBaThb PbiBKaMMU.

MPOBOAHUK CMELLAIOT KaXKabli pas, Koraa BUHT AW raiiKy 0cBO60XKAatoT.

MpoBepKy LWTbIPEBbIX COEAMHEHWUN BbIMOAHAIOT MNyTEeM MNSATUKPATHOMW CTbIKOBKM M PaACCTbIKOBKM
BbIK/IlOYaTENA.

Mocne nucnbiTaHUA COeANHEHUA He A0MKHbI 0CNabNATLCA M YXYALWATb SNeKTpUYeckne GyHKLMN.

Bo Bpems WCNbITAHUI BUHTOBblE COEAWHEHUA He AOJIKHbl 0CNabnaTbCs U He AOKHO ObiTb
NoBpEeXAEeHUN, TaKMX, KaK MOJIOMKa BMHTOB, MOBpEeXAeHWe Wwanues, pesbbbl, Waib u XOMYyTUKOB,
YXYALWALWMX AabHENLLYIO SKCM/yaTauMIo BblKAoYaTeNs.

Kpome Toro, He A0/1}KHO ObITb MOBPEXAEHUIM KpblleK 1 060/104EK.

MpoBePKY LWTbIPEBbIX COEAMHEHWI BbIMNOAHAT MNyTeM MNATUKPATHOM CTbIKOBKM W PaACCTbIKOBKM
BbIK/IlOYaTeN .

Mocne ncnbITaHMA coeaUHEHUA He A0JIKHbI 0C/1IAabNATbLCA U yXyALaTb 3NeKTpudeckme GyHKLUN.

9.5. UcnbITaHUA Ha HaAeXHOCTb pPe3bb0oBbIX BbIBOAOB /1A BHELWHUX MeAHbIX MPOBOAHUKOB



CooTBetcTBMe TpeboBaHMAM 8.1.5 npoBepsAtoT:

- OCMOTPOM, UCMbITaHMAMW Mo 9.4, OANA Yero B 3a*KMM BbIBOAA MOMELLAIOT MKECTKU meaHbIN
NPOBOAHUK HaUBONbLIETO CEYEHUA M3 YKa3aHHbIX B Tabauue 5 (Npn HOMWHANbHOM NAOLWAAN NONEPEYHOro
CceYeHUs CB. 6 MM2 WCMNOJMb3YIOT ECTKMN MHOFOMPOBO/IOYHbIA NpPOBOA, ANA APYrMX CEYEeHUn -
OZIHOMPOBOJIOYHbIN);

- ucnblTaHMaMK no 9.5.1 - 9.5.3. 3T1 nocneaHne NcnbiTaHMA NPOBOAAT C MOMOLLbIO COOTBETCTBYIOLLEMN
ncnbITaTe/IbHON OTBEPTKM UM FA@YHOIO KtoYa, NMPUKNAAbIBAA KPYTALWMK MOMEHT no Tabaumue 10.

9.5.1. BbiBOAbI OCHALLLAOT MEAHbIMU OAHO- U MHOTOMPOBONOYHbLIMU NPOBOAHMKAMU HAMMEHBLLETO U
HamnbosblLero ceyeHMUM U3 yKasaHHbIX B Tabauue 5, BbiIbupaa HaumeHee 61aronpuaTHbIE.

MPOBOAHUK BCTaBAAIOT B BbIBOA, Ha MWUHMMa/IbHOE MpegnucaHHOe PaccTosiHME WKW B OTCyTCTBUE
npeAnucaHuii 4o NoABAEHUA KOHLLA NMPOBOAHMKA C NPOTUBOMONOMKHOW CTOPOHbI 3aKMMa U B NOJIOXKEHUN,
Hambonee 6naroNpuMATHOM A/ BblCKaNb3blBAHWMA OLHOMPOBO/IOYHOIO MPOBOAHMKA WAW MPOBOJIOKM
(NpoBONOK) MHOrOMNPOBONIOYHOIO MPOBOAHMKA.

3aTem 3aKMMHble BUHTbl 3aTArMBAOT MOMEHTOM, pPaBHbiM 2/3 3HayeHus, YyKasaHHOro B
cooTBeTcTBYlOWEN rpade Tabanupl 10.

3aTem KaxKAplii NPOBOAHMK MNOABEPratoT BbITATMBAHMUIO C YCUAMEM, YKa3aHHbIM B Tabauue 11.

Tabnnua 11

Ycnnuma BbITArMBaHUA NPOBOAHUKOB

CeueHue NPOBOIHUKA, 3aXMMaEeMOI'O Bl{IJo 4 |Io 6 |Oo 10 |0o 16 |Oo 50
BEIBOIIE, MMZ2

BuTsarmuBawmee ycuame, H 50 60 80 90 100

BbiTArMBaHue nponsBoant 6e3 pbIBKOB B TeyeHne 1 MUH B Hanpas/IEHUM OCU KaHasa NPOBOAHMKa.

Bo BpemsA 3TOro ucnbiTaHMA NPOBOAHMK HE AOMKEH CABUraTbCA B BbIBOAE.

9.5.2. BblBOAbI OCHALLAT MeAHbIMU O4HO- U MHOTONPOBOJIOYHbIMU NPOBOAHMKAMWN HAaMMEHbLUEro U
HanboblLEero ce4yeHnit 13 ykasaHHbIX B Tabauue 5, Bbibupas HaumeHee 61aronpusaTHbIE, U 3a*KUMHbIE BUHTbI
3aTArMBAOT MOMEHTOM, PaBHbIM 2/3 3HaueHUs, yKa3zaHHOro B cooTBeTCTBYowWein rpade Tabaunubl 10.

3aTem BWHTbI OTNYCKalOT U Ty 4acTb NPOBOAHMKA, KOTOPAana MOXKET ObiTb NOBPEXKAEHa 3a*KUMOM,
OCMaTpmBaloT.

MPOBOAHUKM He A0MKHbI UMETb Ype3MEPHbIX NOBPEXKAEHMI UM 060PBaHHbIX MPOBOOK.

MpumeyaHue. MPOBOAHUKM CYMTAIOT YPE3IMEPHO MOBPEKAEHHBIMW NPU HANUYUKN TNYBOKUX BMATUH
WNN Hagpe30s..

Bo Bpems uUcnbITaHW BbIBOAbI HE AOJIXKHbI OCNAabNATLCA U HE AO/IKHO ObITb UX NOBPEXAEHUN, TaKKX,
Kak MOJIOMKa BMHTOB, NOBPEXAEHME LWMLEB, Pe3bbbl, Wanb N XOMYTUKOB, YXYALAOWNX OAa/IbHENLYIO
9KcnayaTaumio BbiBOAA.

9.5.3. BbiBOAbl OCHALLAT }KECTKUMW MHOTFOMPOBOIOYHbIMM MEAHbIMW MPOBOAHUKAMMN, UMEOLWMMUN
CTPYKTYpY cornacHo Tabanue 12.

Tabanuya 12
Pasmepbl npoBogHUKOB
HoMmHanbHOE CedeHMEe 3axXMMaeMbX MPOBOOHMKOB, MM2 MHOTONPOBOJIOYHBIM
IIPOBOIOHMK
Ymcro InameTp

MIPOBOJIOK |[IPOBOJIOK, MM

Or 1,0 mo 2,5 <a> 7 0,67
" 1,0 " 4,0 <a> 7 0,85
" 1,5 " 6,0 <a> 7 1,04



" 2,5 " 10,0 7 1,35
" 4,0 " 16,0 7 1,70
" 10,0 " 25,0 7 2,14
" 16,0 " 35,0 19 1,53
" 25,0 " 50,0 19 1,83
<a> Ecam BHBOL IpenHas3HaudeH OJIAd  3axXyMa TOJIbBKO OOHONPOBOJIOWHEBIX
NIPOBOOHMKOB (CM. MNpMMedaHMe Kk Tadjauue 5), MCHOBETaHMe He NPOBOIOAT.

Mepen BBOAOM B 3aXKMM NPOBO/IOKAaM NPOBOAHMKA NPUAAIOT COOTBETCTBYOLWYO dopmy.

MpoBOAHWK BBOAAT B 3a)KMM A0 ynopa B ero AHO WAM A0 BbIXOA4a KOHUA NPOBOAHMKA C
NPOTUBOMNO/IOKHOM CTOPOHbI 3a*KMMa U B NONOXKEHUWU, Hanbonee H6NaronpUATHOM ANA BbICKaNb3blBaHUA
NPOBO/IOKM (NPOBOJIOK). 3aXKMMHble 60NTbI MW FAKK 3aTeM 3aTATMBAOT MOMEHTOM, PaBHbIM 2/3 MOMEHTa,
YKa3aHHOro B COOTBETCTBYIOLLEN rpade Tabamupl 10.

Mocne ncnbiTaHMA HU OZ4HA NPOBO/IOKA NPOBOAHUKA HE A,0/1KHA OKA3aTbCA BHE 3aXKUMa.

9.6. NpoBepKa 3aLUTbl OT NOPAKEHUA SNEKTPUYECKMM TOKOM

McnbiTaHne NpoBOAAT C MPUMEHEHUEM CTaHZAPTHOrO UCMbITaTeNbHOrO Nasbla (CM. pUCyHOK 9) Ha
obpasLe, CMOHTUPOBAHHOM KaK 418 HOPMa/bHOM 3KchayaTaumm (cMm. npumedaHue K 8.1.6), oCHalLeHHOM
NPOBOAHUKAMM C HAUMEHbBLUMM M HAMBONbLUMM CEYEHUAMM U3 YKa3aHHbIX B Tabanue 9.

Maneu, fonKeH ObiTb CMPOEKTUMPOBAH TaK, YTODObI Ka)K4aAa M3 ero COYJIEHEHHbIX CEKLWUI morna
noBopayMBaTbCa nNog yrnom 90° no OTHOLWEHMIO K OCU NasibLa TO/IbKO B O4HOM HamnpaBieHUN.

CTaHAapTHbIM UCNbITAaTENbHbIN Nanew, NPUKAALAbIBAOT B KaXKA0M BO3MOXKHOM M30THYTOM NONOXKEHUM,
KaK y HactoAwero nanbua. [na onpeaeneHns 3NeKTPUYECKOro KOHTaKTa C YaCTAMM, HAXOAALWMMUCA Noj,
HanpsAXXeHWem, cneayeT UCMONb30BaTb MHAMKATOP 3/IEKTPUYECKOTO KOHTAKTA.

[Ona MHOMKaLMW KOHTaKTa PEKOMEHAYEeTCA UCMO/Ib30BaTb 3/IEKTPUYECKYIO 1aMMNOYKY Ha HanpAXKeHue
He meHee 40 B.

BbikntoyaTtenn ¢ o0b60NOYKaMU WMAM KPbILWKaMKU M3 TEPMOMIACTUYHbIX MATepuasoB nNoaBepratoT
cNeayroLWmMm AONONHUTENbHbIM UCMbITAHMAM NPY TemNepaType OKpy*Katowero Bosayxa (35 +/- 2) °C v Takol
e TemnepaType BblKAo4aTens.

K BbikAtOYaTENIO B TeYeHMe 1 MWH NPUKNAAbIBAIOT C ycuamem 75 H KOHUMK NpAMOro (HEU3OrHyToro)
MCMbITAaTENIbHOFO Na/sibLia TAKUX }Ke Pa3sMepoB, KaK M CTaHAAPTHbLIA MCNbITaTeNbHbIM Nanel. ITOT nanel,
NPUKA3LbIBAOT BO BCEX MECTaX, rAe pasmMArdyeHme M30AALMOHHOTO matepuasna MOFNo Obl NOBAMATL HA
LLe/IOCTHOCTb M 6€30MacHOCTb BbIKAtOYaTeNs, Kpome NPobUBHbLIX Anadparm.

Mpwn ncnbiTaHMM 060N0YKM UAN KPbIWKKM He [O0MKHbI AedOopMMUPOBATLCA B TAKOM CTeneHu, 4Tobbl
HaxoAALLMXCA NOA HaNPAXKEHNEM YACTEN MOXKHO Obl/I0 KOCHYTLCA KECTKMM UCMbITATENbHbIM NaJibLEM.

BbIKNtoyaTenn OTKPLITOrO MUCMOJIHEHUA, MMEKOLWME YacTM, KOTOpble He MpeanosiaraeTca 3almwath
060/104KaMM, CMOHTMPOBaHHbIE KaK AN HOpMasibHOM aKcnayaTaumm (cm. 8.1.6), nogBepraloT UCMbITaHUIO C
YCTAHOB/IEHHOW MEeTaNMYecKon nepeaHen naHe bio.

9.7. NpoBepKa 3/IEKTPON30NALMOHHbBIX CBOMCTB M CMNOCOOHOCTU K pasbegMHEHULO

9.7.1. Bnaroyctom4mBocCTb

9.7.1.1. lNMoAaroToBKa BbIK/AOYATENA K UCMLITAHUIO

KabenbHble BBOAbI NPU HaJAMYMW OCTABAAIOT OTKPbLITBIMU; €CAM NpesyCcMOTpeHbl NpobusHble
anadparmol, 04HY U3 HUX BCKPbIBAIOT.

YacTtu BbIKNOYaTeNA, KOTOPblE MOTYT ObITb CHATbI 6€3 MOMOLLM MHCTPYMEHTA, CHUMAIOT U NoABepraioT
BNaXHOMN 06paboTKe BMECTe C rNMaBHOM YacTblo; NPYKMHHbIE KPbIWKKW NPU 06paboTKe AeprKaT OTKPLITbIMU.

9.7.1.2. YcnoBuA ncnbiTaHMA

BnaxkHyto 06paboTKy NPOBOAAT B KAMEPE C OTHOCUTENIbHOM BAAXKHOCTbIO OT 91% n0 95%.

TemnepaTypy BO34yXa B Kamepe, B KOTOPOW HaxoauTcA obpaseL, No4AepKMBaAtoT C NOrPeLwHOCTbIO +/-
1 °C npu ntobom noaxoasiiem sHayeHUn Temnepatypbl t mexkay 20 °C n 30 °C.

Mepes nomeweHnem obpasLa B KaMepy ero TemnepaTypy 40BOAAT A0 TemnepaTypbl oT t °C go (t + 4)
°C.

9.7.1.3. MeToanKa ncnbiTaHUA

Obpasel, BblAEPKNBAIOT B Kamepe 48 u.

MpumedvaHus. 1. OTHOCUTENbHYIO BJIAXKHOCTb OT 91% 10 95% MOXKHO obecneynTb, MOMECTUB B Kamepy

HaCbILLEeHHbIM BOAHbIN pacTBop cynbdaTta HaTpuA (Na2804) WAW HWTPaTa Kanua (KNO3), MMEIOLLMIA



AO0CTaTO4YHO 6OI'IbLLIWO NOBEPXHOCTb KOHTAaKTUPOBAHUA C BO3AYXOM.
2. OnAa pocTuxKeHuA npegnmcaHHbIX ycnosmﬁ B Kamepe pekomeHAyeTcA obecneunTb NOCTOAHHYIO
UMPKRYNAUNIO BO34yXa N UCNO1b30BaTb Kamepy C TeI'I/'IOMBOJ'IFILI,Meﬁ.

9.7.1.4. CocTtoAaHUe BbIKNOYATENA NOCAE UCMbITaHUA

Mocne gaHHoW 06paboTKM obpasel, Ao/KeH OblTb MCMpPaBHbIM B COOTBETCTBUM C TpeboBaHUAMMU
HACTOALLEro CTaH4ApTa M BblAepKMBaTb UCNbITaHMA N0 9.7.2 n 9.7.3.

9.7.2. ConpoTmBAEHWNE U3ONALNMN FNABHOW LLenun

BbikntouaTenb 06pabaTbiBatoT, KaK yKasaHo B 9.7.1, a 3aTem U3B/IeKalOT U3 Kamepbl Bnaru. Cnycta 30 -
60 MMH nocne 3Tol 06pPabOTKM M3MeEpPAIOT COMPOTUBAEHME U3ONALMM B TedeHWe 5 ¢ npu HanpaxKeHUu
NMOCTOAHHOIO TOKa NpubansmTenbHo 500 B B Takoi nocnenoBaTeIbHOCTU:

a) Npu BbIKAOYATENE B PA3OMKHYTOM COCTOAHUU - MEXKAY KarKAOW Mapoil BbIBOAOB, 3/IEKTPUYECKM
coegMHEHHbIX MexXay cob0M, Koraa BbIKNtOYaTeNb 3aMKHYT, - B KaXKA,0M MOJOCE NOOYepeHo;

b) Npy 3aMKHYTOM BbIKNtOYATEE - MEKAY KaXKAbIM MOHOCOM NMOOYEPEAHO M OCTaNIbHbIMM NOJIOCAMMU,
CcoeIMHEHHbIMM BMECTE;

C) NpM 3aMKHYTOM BbIK/llOUaTE/Ie - MEXKAY BCEMWU MONOCAMU, COEANUHEHHbIMU BMECTE, U KOPMYyCcoMm,
BK/IIOYaA METaN/INYECKyto $0/bry, KOHTAaKTUPYIOLLYIO C HAapY»XHOW NOBEPXHOCTbIO BHYTPEHHEe 060/104KM 13
N30NALUMOHHOr0 MaTepurana, Npu ee HaAn4nu;

d) mexay mMeTaninyeckMmm 4acTamMmM MexaHM3ma U Kopnycom;

MpumeyaHue. [Ona 3ToM NpPoBEpPKU MOryT ObiTb WCNONb30BaHbl CreuMasbHO MNOArOTOB/IEHHbIE
obpasupl.

€) p[na  BbIKAOYATENA B  META//IMYECKOW 060/04YKe, BbINOMKEHHOM W3HYTPM OOLWMBKON U3
M30NALUMOHHOIO MaTepuana, - MEXAY KOPNycom M meTannmyeckon ¢onbroi, conpukacatowenca c
BHYTPEHHEN MNOBEPXHOCTbIO OOLWMBKM W3 U30AAUMOHHOrO MaTepuana, BKAOYaA BTYAKM U Apyrue
aHasorMyHble npucnocobaexHums.

M3mepeHna no nepeynmcieHuMAM a) - C) BbINOAHAIOT MOCAEe MNOAKAOYEHUA K KOpMycy BCex
BCMOMOraTeNbHbIX Lene.

TepmuH "Kopnyc" nogpasymesaerT:

- BCe [AOCTynHble MeTaN/IMYecKMe YacTu M  MeTaamMyeckyto ¢onbry, conpuKacatowytoca ¢
NOBEPXHOCTAMM U3 U30JIALMOHHOTO MaTepuana, KoTopble ZOCTYMHbI NOC/e YCTaHOBKU BbIKAOYATENA KAK AN
HOPManbHOW 3KCcNyaTaLmu;

- NOBEPXHOCTb, HA KOTOPOWM MOHTUPYIOT OCHOBaHME BblKAtOYaTe s, NOKPbITYIO NP HEOBX0AMMOCTH
meTannmyeckoin ¢onbrom;

- BUHTbI U Apyrue cpeacTsa KpenaeHua OCHOBAHMA K ONope;

- BUHTbI ANA KPernJieHUAa KpblleK, KOTopble NPUXOAUTCA CHMUMATb MPU MOHTAXKe BblKAo4YaTensa, u
MeTanAnyecKme 4acTm OpraHoB yrnpaBaeHUs, ynomaHyTble B 8.2.

Echn  BblKAoYaTenb cHab)KeH BbIBOAOM, MpeAHA3HAYeHHbIM AN MPUCOEAMHEHUA  3aWMTHbIX
NPOBOAHUKOB, 3TOT BbIBOA, [O/IKEH ObITb NPUCOEAMHEH K KOpMyCy.

[na nsmepeHuin no nepeuncneHmnam b) - e) metannuyeckyro Gonbry HE06X04MMO HaKAALbIBATL TAKMM
06pa3om, 4TOObl MOXKHO 6bl10 3PPEKTUBHO UCMbITATb 3a/IMBOYHBIN KOMNAYHA NPU €ro HaAnuuu.,

ConpoTuBAEHNE U30AALUNN AOSIKHO ObITb HE MEHeE:

2 MOM - Npu U3MepeHUAX No nepedncneHnsm a) n b);

5 MOM - npu gpyrmx nsmepeHuax.

9.7.3. dneKTpryecKkan NPOYHOCTb U30AALUKN FNABHOW Lenu

Mocne ucnbiTaHnA no 9.7.2 ucnbiTaTeNibHOe HanpaXeHue, orosopeHHoe B 9.7.5, noaatoT B TeyeHue 1
MUH MeXay YacTAMM, YKa3aHHbIMKU B 9.7.2.

BHauyane nofatoT He 60/1ee NONOBUHbI 3a[aHHOMO UCMbITAaTE/IbHOIO HAMPAMXKEHWSA, 3aTeM B TedeHMe 5 ¢
€ro NOoBbIWAT A0 NOJHOIO 3HAYEHUSA.

Bo Bpemsa MCMbITaHMA He [ONYCKAOTCA NepeKpbITUA U Npobon n3onaumum.

Tnerowme paspagbl, He Bbi3bliBatloLWME NAJEHUA HANPAXKEHMA, BO BHUMAHUE HE MPUHMMAIOT.

9.7.4. dneKTpmyeckasa NPOYHOCTb M30NALUN BCNOMOTaTe IbHbIX Lenein 1 Lenen ynpasaeHus

[Ns paHHbIX UCMbITAHWI TNaBHYIO Lenb NOACOEAMHAIOT K KOPMYCY BblKAtoYaTens.

3aTem noaatoT B TedeHne 1 MMH ncnbiTaTeNnbHOE HanpaxXeHue no 9.7.5 B chegyowem nopagke:

a) mexay BCeEMM COeAMHEHHbIMM MeXK Ay cOb0oi BCNoMOraTe/ibHbIMU LLENSMU U LENAMU YNPaBIeHUs,



KOTOpble 0BbIYHO COeAMHEHDI C I1aBHOW Lienbto, U KOPMYCOM BbIK/AtOYaTens;

b) roe npuemnemo, mexay KaxKAolM 4acTblo BCNOMOrATE/IbHbIX LLenen u Lenen ynpasaeHus, KOTOpyio
MOXHO OTCOeAMHUTb OT MNPOYMX 4YacTelh BCMOMOTaTeNbHbIX Lenen, M 3TUMU NPOYUMM  HACTAMM,
COeANHEeHHbIMM BMecTe.

9.7.5. 3HaueHune ncnbITaTeIbHOro HaMNpAXeHMA

McnbiTaTenbHOEe HanpAXeHWe J0J/I}KHO UMETb NMPaKTUYECKU CUHYCOMAANbHYHO0 GOPMY BOJIHbI M YaCTOTY
ot 45 go 65 'y,

MCTOYHMK MCNbITAaTeNbHOTO HAMPAXKEHUA AO0/KEH OblTb B COCTOAHWW 0bBecneuymTb TOK KOPOTKOrO
3aMblkaHuA He meHee 0,2 A.

ToKoBoe 3alWMTHOE YCTPOMCTBO TpaHCchOpMaATopa He AOKHO cpabaTbiBaTb, €C/IM TOK B BbIXO4HOM
uenu meHee 100 mA.

3HaYeHMs UCMbITaTeIbHOIO HaNpPAKeHMA 4OMKHbI ObITb Cneaytowme:

a) ANA rNaBHOW LEenu, BCNOMOraTeNbHbIX Lenel, npegHasHayeHHbIX A1 NoAcoeAUHEHUS K T1aBHOM
Lenu, 1 4nA uenen ynpasaeHus:

- 2000 B - anAa ucnbiTaHMii No nepeuncieHmam a) - d) 9.7.2;

- 2500 B - anAa ncnbiTaHMA Mo nepeuyncneHuto e) 9.7.2;

b) Ana BcnomoratenbHbIX Lenel U uenei ynpaBaeHus, No yKasaHUIO U3rOTOBUTENNA He NOAEKALLMX
noAcoeMHEHMUIO K TNaBHOM Lenu:

- 1000 B, ech HOMMHaNbHOE HaNpAXeHne N30aALNN Ui He npesblwaeT 60 B;

- 2U; +1000 B npu MuHMMansHOM 3HadeHumn 1500 B, ecnv HomuHanbHoe HanpsskeHue nzonaumn U,

cB. 60 B.

9.7.6. MNpoBepKa cnocobHOCTU BblAEPHKMBaATb MMMYIbCHbIE HAMPAXKEHUSA (Yepe3 BO3AYLUHbIE 3a30pPbl U
TBEPAYIO U30/IALMIO) U TOK YTEUYKM HA PAa3OMKHYTbIX KOHTaKTax

9.7.6.1. MpoBepKa cnocobHOCTU BblAEPKMBATL MMMYIbCHOE HaMNPsKeHMe Ha PAa3OMKHYTbIX KOHTaKTax
(npurogHoCTb K pasbeaAnHEHUIO)

McnbiTaHMe npoBOAAT HA BblKAtOYaTesNe, 3aKPEMNIEHHOM Ha MEeTaN/IMYecKon onope, Kak npu
HOPMaNbHOW 3KCMAyaTaLmu.

MonoxuTenbvHbie U OTpULLATE/IbHbIE MMMY/bCbl, MOAAIOLINECA TeHepPaTopoM, UMEKT OJAUTENbHOCTb
dpoHTa 1,2 MKC M ANTENbHOCTb Ha YpoBHe 0,5 BennumnHbl - 50 MKC C TOYHOCTbIO:

+/- 5% - 019 MMKOBOTO 3HaYeHUs;

+/- 30% - ans gantenbHoctTn GPoHTa;

+/- 20% - Ana ANUTENbHOCTU Ha ypoBHe 0,5.

BosiHOBOE conpoTMBeHME UCNbITaTe/IbHOTO NPMbopa JOMKHO ObITe 500 OMm.

dopmy MMNYNbCOB YCTAaHABAMBAOT MPWU NOAKAOYEHHOM K reHepaTopy MMMY/AbCOB MCMbITYeMOM
BblKAtOYaTene. Jns 3TOM Lenn AONXKHbl ObiTb MCMO/b30BaHbl COOTBETCTBYHOLME AENUTENM U [ATYUKU
HanpAaXKeHus.

[JonycKatoTca He3HauMTeNbHble KonebaHWAa MMNYAbCOB NPW YC0BMM, YTO UX aMNANTYAa BOAU3K NUKa
MMNYNbCOB COCTaBNAET He 6bonee 5% aMNAUTYAHOrO 3HAYEHUA UMNYbCa.

Jonyctmbl KoniebaHMA B NepBol NoMOBUHE GPOHTA MMMY/AbCa aMNAUTYL0N He 6onee 10% nuKoBoro
3HavYeHUA umnynbcea.

Nmnynbe gantenbHocTbio 1,2/50 mMKc cornacHo pucyHky 6 M3K 60060-1 [3] npuKkaaabiBaloT mesKay
BXOAHbIMM BbIBOAAMW, COEAUHEHHBIMWU BMECTE, U BbIXOAHbIMW BbIBOAAMM, COEAUHEHHbBIMW BMECTe, C
KOHTAKTaMM B Pa30OMKHYTOM MOJIOXKEHUU.

MpUKNaabIBalOT MO TPU MONOXKMUTENbHBIX WM OTPULATENbHBIX WMMMyAbCa C WHTEPBAZIOM MEXAY
nocieayoWwmMmMmn MMNyIbCaMnu OLHOW M TOW Ke MNOAAPHOCTM He MeHee 1 € U mexay MMNyabcamu
NPOTUBOMNONOXKHOMN NONAPHOCTN He meHee 10 c.

3Ha4YeHUA MUCMbITAaTe/IbHOrO MMMY/AIbCHOTO HanpsAXeHua cnepyet BblbupaTb no Tabauue 13 B
COOTBETCTBMM C HOMUHANbHBIMU MUMMNYNbCHBIMW HANPAXEHUAMM BbIKAOYATENS, NPUBELEHHbIMM B TabauLe
3. [laHHble 3HaYeHUA KoppeKTUpYoT no Tabauue 13 cornacHo BapomMeTpUYECcKoMY AaBAEHWNIO U/Uan BbicOTe
npoBeAeHUA UCMbITaHWI Hag YPOBHEM MOPA.

Tabnunua 13

McnblTaTtenbHOE HAaNpAXKeHne Ha PAa3OMKHYTbIX KOHTaKTax



AnAa NnpoBepKnN NpUrogHoCTN K pasbeanHEeHUIO COOTBETCTBEHHO
HOMWHANbHOMY MUMNY/IbCHOMY BblAEPXKNBAaEMOMY HaNpPAXKEHUIO
BHKﬂDHaTEHHb1BbKOTEHpOBeAEHMHMCHbWaHMﬁ

HoMMHanbpHOE MMITYJIbCHOE JicnelTaTesibHBIE HANPSXEHMs Ha COOTBETCTBYUMX
BEIIEPXMBAEMOE HAIPAXeHME BEICOTAX Hall YPOBHEM MOpPA
U , KB
imp U NMKOBOE IIepPEeEMEHHOI'O TOKa, KB
1,2/50

YporeHb mopda| 200 M 500 M 1000 M 2000 M

3,5
6,2

o W
~ 0~
(@6
o w

~
W

~
o N

~

[C2RNON]
~
o O

~
0
~

~

BN
~
[@XNE)]

4

Bo Bpemsa ncnbITaHMA He A0MKHO BbiTb HeNpeaHaMepPeHHbIX Pa3pyLUNTE/IbHbIX Pa3pPALO0B.

9.7.6.2. MNpoBepKa MMMNY/bCHbIM BblAEPKMBAEMbIM HaNpPAXKEHMEM YacTel, He UCMbITaHHbIX COr1acHO
9.7.6.1

McnbiTaHMe NpoBOAAT Ha BblKAtOYaTele B 3aMKHYTOM NONOXKEHUWN, 3aKPENAEHHOM Ha MeTanndYecKkom
onope.

MonoXxutenbHble U OTpULUATENbHbIE MMMY/bCbl, NOAAOLWMECA reHepaToOpPoOM, MMET A/INTENIbHOCTb
dpoHTa 1,2 MKC M A4NTENbHOCTb Ha YPoBHe 0,5 BennumnHbl - 50 MKC C TOYHOCTbIO:

+/- 5% - ANA MNKOBOrO 3HAYEHUA;

+/- 30% - ans gAntenbHocTU GPOoHTa;

+/- 20% - AnA ANUTENbHOCTU Ha ypoBHe 0,5.

BonHOBOE cONpoOTMBAEHME UCMbITAaTENBHOTO NPMBOPa A0NHKHO 6bITb 500 OMm.

dopmy MMNYNbCOB YCTaHABAMBAOT MPU MNOAKNOYEHHOM K FeHepaTopy MMMY/AbCOB MCMbITYEeMOM
BbIK/loYaTene. [na 3Tol Uenn AO0JIKHbl 6biTb MCNO/Ib30BaHbl COOTBETCTBYIOLME AENUTENN U AATYUKMU
HanpAXeHus.

MpumeyaHue. N5 BbIKAOYATE/IA CO BCTPOEHHbIMU UMIMY/IbCHBIMW paspAgHUKaMmn GOpMy MMMNY/IbCOB
YCTaHaB/IMBAIOT 63 NOAK/IIOYEHUS BbIKAOYaTe A K reHepaTopy MMMY/1bCOB.

JonycKatoTcs He3HauuTeNbHble KoaebaHna MMNYAbCOB NPW YCI0BMM, YTO UX aMNANTYAa B6AM3K NUKa
MMMYAbCOB cOoCcTaBNsAET He Bonee 5% aMNAUTYAHOrO 3HAYEHUA UMNYAbCA.

Jonyctnmbl konebaHma B nepBoi N0N0BUHE GPOHTA MMMYbca amnNanTyaol He 6onee 10% NMKoBOro
3HaYeHMA MMNysbca.

B nepBoli cepumn UCMbITAaHUI MMMYAbCbl NPUKAAAbIBAOT MeXay ¢asHbIM nonocom (nontocamm,
COeaANHEHHbIMW BMECTE) U HEWUTPasIbHbIM NOJIOCOM (MM NYTEM) BbIKNOYATENA, YTO NPUMEHMMO.

Bo BTOpOW cepuMM WUCMbITAaHWUN MMMNYAbCbl MPUKAAALIBAIOT MeXAY MEeTaIMYecKkoin onopon,
COeANHEHHOW C BbIBOAOM (BblBOAaMM), NpeAHa3HaYeHHbIM 418 3alUUTHOIO NPOBOAHWUKA (NPOBOAHMKOB),
ec/M TakoBolM umeeTcs, U GasHbIM MOMAOCOM (NoaOCaMKM) M HEUTPaNbHbIM MOAOCOM (MM nyTem),
coeAnHEeHHbIMU BMECTE.

B 060oux ciyyanx NPUKIAAbIBAOT MO TPW NOOKUTENbHBIX M OTPULLATE/IbHbIX UMMY/IbCA C UHTEPBAIOM
MeXay NocneayowmuMmn MMNYAbCaMn OAHOW U TOW e NOAAPHOCTU He MeHee 1 ¢ u MeXKay Mmnyabcamu
NPOTUBONONOXKHOM NOAAPHOCTM He meHee 10 c.

3HayeHUs MCMbITaTe/IbHOTO WMMMNYJAbCHOTO HanpsAXeHuAa cneayet BblbMpaTb no Tabnavue 14 B
COOTBETCTBMM C HOMUHANbHBIMW MMMNYNbCHBIMW HANPAXEHUAMM BbIKAOYATENS, NPUBELEHHbIMU B TabauLe
3. [laHHble 3HaYeHWA KOPPEKTUPYIOT No Tabauue 14 cornacHo GapomeTpuyeckomy AaBaeHUo U/uamn BbicoTe
npoBeAeHuMA UCMbITaHMIA Hag YPOBHEM MOPA.

Tabnnua 14
McnbiTaTeNbHOE HanpAKeHWe 414 NPOBEPKMU YCTONYMBOCTH

K UMMNY/IbCHOMY BblAEpPXKMBAEMOMY HaMpPAXKEHMIO YacTel,
He ucnblTaHHbIX N0 9.7.6.1



HoMMHaspHOE MMIIYyJIECHOE JlcnielTaTeJsIbHEIE HANPAXEHMS Ha COOTBETCTBYOIMX
BEIIEPXMBaeMOE HallpAXeHNMe BEICOTAX Hall YPOBHEM MOpPA
U , KB
imp U NMKOBOE IIepPEMEHHOI'O TOKa, KB
1,2/50

YporeHp mopsa| 200 M 500 M 1000 M 2000 M

2,9
4,9

SN
~
D

~
~

SN\
~
o o

~

SN
~
~J oo

~

SN\
~
0

~

DSON
~
[@INE)]

4

Bo Bpems UCMbITaHUI He J0/KHO BbITb NEPEKPLITUIM, @ TAKKe HeMpegHAMEPEHHbIX PAa3PYLLUMUTENbHbIX
pa3pagoBs. Ecnu, ogHAKo, MMen MeCTo TONbKO OAMH TaKoMW paspyluMTeNbHbIN pa3pag, TO AONONAHUTENbHO
NPUKAa4bIBAlOT WeCTb MMMYAbCOB TOW e MONSPHOCTM, YTO W BbI3BABLUMIA PaA3PyLIMUTENbHbIN pa3psas;
COeAMHEHMA NPU 3TOM A0/KHbl ObITb TAKUMMU }Ke, KaK Npu paspsae.

He 0onKHO ObITb Aa/IbHENLINX PA3PYLIUTENbHBIX Pa3paL0B.

MpumeyaHme. TepmuH "HenpeaHaMepeHHbI pPaspylMTEbHbIM  paspasa”’ O3HauvaeT ABJEHME,
ob6beaunHsAoLWEe 3IEKTPUYECKMI NPOOOI U30AALUKN, NAAEHME HANPAXKEHMA U NPOTEKAHUE TOKa.

9.7.6.3. MpoBepKa TOKOB YTEUYKM Ha PA3OMKHYTbIX KOHTaKTax (MPUrogHOCTb K pasbeanHeHuto)

K Ka)Xgomy noAntocy BbIKAKOYATENA B PA3OMKHYTOM MNOJIOXKEHWUM, NOABEPrHYTOMY OAHOMY W3
npuemnembix ucnbiTaHuii no 9.12.11.2, wam 9.12.11.3, wam 9.12.11.4.2, wvan 9.12.11.4.3, nopatoT
ncnbiTaTeNibHOE HanpsXeHue, pasHoe 1,1 HOMUHANBbHOIO paboyero HanpaXKeHus.

MN3mepeHHbIN TOK YTEUYKM HA PAa3OMKHYTbIX KOHTAKTax He 40/IXKeH NpeBbiwaTh 2 MA.

9.8. MNposepKa npeBblWeHMA TemnepaTypbl U U3MepeHme NoTepb MOLLHOCTH

9.8.1. TemnepaTypa OKpyrKatoLLero Bo3ayxa

TemnepaTtypa OKpyrKalowero Bo3ayxa AO0JIKHa ObiTb M3MepeHa B TeYeHue MNoc/efHen 4YeTBepTu
nepvoAa WCMNbITAHUS C MOMOLLbIO HEe MeHee [ABYX TEPMOMETPOB WM Tepmonap, CUMMMETPUYHO
PacMo/IOKEHHbIX OTHOCUTE/IbHO BbIK/lOYATENSA, NPUOAN3UTENBHO Ha MNOJIOBMHE €ro BbICOTbl U Ha PacCTOAHUM
OK0/10 1 M OT BbIKNtOYaTeNA.

TepmomeTpbl M TepmMmonapbl A0KHbI ObITb 3aLLMLLEHBI OT CKBO3HAKOB U TEM/I0BOTO U3/YYEHUA.

9.8.2. MeToaunKa ncnbiTaHUA

Tok, pasHbiit |, npu no6om noaxoaswem HanpaXeHWM NPOMyCKaloT OAHOBPEMEHHO Yepes Bee

nositoca BbIK/lOYATENA B TeYEeHMe BpPeMeHMU, AOCTAaTOYHOro ASA TOro, Ytobbl MpeBblleHNe TemnepaTypbl
OOCTUII0 YCTAaHOBMBLLErOCA 3HAYEHUS, IMOO B TEYEHME YCIOBHOIO BpeMeHU, BbIBMPatoT To, YTo HosbLue.

MpaKkTMYyeckn 3TO YyC/OBME [OCTUFAaeTCA, KOraa MW3MeHeHWe TMpeBbIWEeHNA TemnepaTypbl He
npesocxoamnt 1 K3a 1u.

Ona 4eTblpexnostoCHbIX BbIK/AOYaTeNen ¢ Tpems 3alUMLLIEHHBbIMW MOKCAMU UCMbITaHME BHavane
NpPoBOAAT NPOMNYCKaHMEM 3a4aHHOI0 TOKA TOJIbKO Yepes TPY 3alUMLLEHHbIX NOJtoCa.

3aTeM uchbiTaHME MOBTOPAIOT, MPOMyCKad TOT e TOK 4epe3 MOoJC, NpeAHasHa4YeHHbIn ans
npucoeanHeHNs HEUTPanu, N CoceaHMN 3alUNLLEHHbIM NOAIOC.

B TeueHMne 3TUX UCNbITaHWUI 3HAYEHUS NPEBbILEHUA TeMNepaTypbl He A0NXKHbI ObiTb 60/1ee 3HaueHui,
YKa3aHHbIX B Tabauue 6.

9.8.3. amepeHUne TemnepaTtypbl YacTen

TemnepaTtypy pas3/IMuYHbIX 4YacTeid, nNpuBeAeHHbIXx B Tabauue 6, KU3IMEpPAOT C  MNOMOLLbLO
TOHKOMPOBO/IOYHbIX TEPMOMApP WM 3KBUBANIEHTHbIX NPUOOPOB, YCTAHOBNEHHbIX KaK MOXKHO 6auKe K
HamboJsiee ropaYMm TOUYKaM.

Cnepyer obecneunTb XOpoLWyl TEMNONPOBOAHOCTb MeXAYy Tepmonapon © MOBEPXHOCTbIO
NCMbITyeMOWM YacTu.

9.8.4. MpeBbiweHne TemnepaTypbl HacTn

MpeBblWeHNe TEMMNEPATYPbl YAcTU €CTb PasHULE MEXAy TeMMepaTypon 3ToM YacTu, U3MEPEHHON B
cooTBeTcTBMM € 9.8.3, U TemnepaTypoi OKpY»KatoLWero Bo3ayxa, UamepeHHon B cooTseTcTeunm ¢ 9.8.1.

9.8.5. IamepeHune noTepb MOLLLHOCTH



MepemeHHbIii Tok, pasHblii |, npu HanpsaxeHun He meHee 30 B nponyckaloT rnasHbiM 06pasom B

Lenn ConpoTUBNIEHUA Yepes KaxK bl NOKOC BbIKAOYaTENS.

MoTepu MOLLHOCTM Ha MOJIOC PACCYUTLIBAIOT NYTEM M3MEPEHUA MaZEHUI HAMPAXKEHUS MeXAay ero
BbIBOJIaMU B YCTAHOBUBLLIEMCS PEKUME, N OHWU HE AONXKHbI NPeBblllaTbh 3HaYeHUIA, NPUBEAEHHbIX B Tabauue
15.

MpumeyaHua. 1. UcnbiTaTenbHoe HanpsaxkeHue meHee 30 B MOMKET cTaTb OTAE/IbHbIM MYyHKTOM
COrnaweHus c U3roToBUTENIEM.

2. IamepeHune nageHuii Hanpsa:KeHMa MOXKeT B6bITb NPOBEAEHO BO BpeMA UCMbITaHMA Ha NpeBbIleHne
TemnepaTypbl NPW YCIOBUU BbINONHEHWUS UCMbITATENbHbIX YCIOBUIM MO AaHHOMY MYHKTY.

Tabnunua 15

MaKcumanbHble NoTepm MOLLHOCTM Ha NOJKOC

Pan HOMMHAJIBHEIX TOKOB I , A MakcuMaJibHasa NOTEepsA MOUWHOCTU
n Ha noJwoc, BT
I <= 10 3,0
n
10 < I <= 16 3,5
n
16 < I <= 25 4,5
n
25 < I <= 32 6,0
n
32 < I <= 40 7,5
n
40 < I <= 50 9,0
n
50 < I <= 63 13,0
n
63 < I <= 100 15,0
n
100 < I <= 125 20,0
n

9.9. 1BaALaTUBOCbLMUCYTOYHOE UCMbITaHUE

BbIkntovaTenb noaBsepratoT BO34ENCTBUIO 28 LIUKAOB UCTbITAaHUI, B KaXKA0M M3 KOTOPbIX BbIKAHOYATENb
HaxoguTcA 21 4 No4 HarpysKoi HOMWHANbHbIM TOKOM, NPWU HAMPAXKEHUN PA3OMKHYTOW Lenn He meHee 30 B,
M 34 -B06ECTOYEHHOM COCTOAHUM B YCOBUAX UCMbITAHWUA MO 9.2.

BblkntoyaTesib HAX0AUTCA B 3aMKHYTOM NOJIOXKEHUM, @ TOK BKAKOYALOT U OTKNOYAIOT BCMOMOraTe/1IbHbIM
BblKAtoYaTenem. Bo Bpemsa 3TOro UCMbITaHMA BbIK/OYaTe b He A0JIKEH pacueniaTbea.

B nocnegHuii nepnos NpoxoxKAeHMA TOKa cnegyeT MU3MepuTb NpeBblleHMe TeMNepaTypbl BbIBOAOB.

OTO npesBbilleHWe TemnepaTypbl He [AOMKHO MNPeBOCXOAUTb TemnepaTypy, 3amMepeHHyio npu
ucnbiTaHuu no 9.8, bonee yem Ha 15 °C.

HemepneHHO nocne 3TOro M3mepeHua MnpesblleHUA TemnepaTypbl B TedyeHWe 5 ¢ TOK nnaBHO
MOBbILWIAOT A0 YC/OBHOIO TOKA pacuenaeHums.

PacuenneHue BbIKNOYaTENA AOKHO MPOU30OMUTM B TEUEHME YC/IOBHOIO BPEMEHM.

9.10. MNpoBepKa xapaKTepMUCTUKKM pacuenneHuna

[JaHHoe ucnblTaHWe NpeaHa3HaYeHo A1 NPOBEPKM COOTBETCTBUSA BblKAtovaTensa TpeboBaHmam 8.6.1.



9.10.1. MpoBepKa BPEMA-TOKOBOM XapPaKTEPUCTUKU

9.10.1.1 Tok, pasHbiii 1,13 |n (ycnoBHbIN TOK HepacuenieHus), NPonycKatoT B TEYEHWNE YC/IOBHOTO
BpemeHu (cm. 8.6.1 n 8.6.2) yuepes Bce NoJOCa, Ha4YMHAA C XO0AHOI0 COCTOAHUA (CM. Tabauuy 7).

Bbikntouatens He AO/IKEH pacLennaTbCa.

3aTeM TOK NNaBHO MOBbIWALOT B TeyeHue 5 ¢ go 1,45 |n (ycnosHoro Toka pacuennexms).

BbikntouaTenb AOMKEH pacLLenATLCA B Mpeaenax YC/IOBHOrO BpeEMEHM.

9.10.1.2. Tok, paBHbIit 2,55 |n , NPONYCKaT Yepes BCe NokCa, HAUYMHAA C XON0A4HOMO COCTOAHMA.

Bpemsa pasmblKaHUA LOIKHO COCTABAATL HE MeHee 1 ¢ u He bonee:

- 60 C - NpY HOMUHANbHbIX TOKax 40 32 A BKAOYUTE/NbHO;

- 120 c - np HOMMHaNbHbLIX TOKax cB. 32 A.

9.10.2. NMpoBepKa MrHOBEHHOrO pacLenaeHnA U TOYHOrO pa3mMbIKaHUA KOHTAKTOB

9.10.2.1. O6uwue ycnoBus UcnbITaHUM

C HU3KMMKM 3HAYEHUAMU UCNbITaTeNbHOro Toka no 9.10.2.2, 9.10.2.3 n 9.10.2.4 coOTBETCTBEHHO
MCMbITaHWA NPOBOAAT OAMH pPa3 Npu Nto6om ya06HOM HanpAKEHUN.

C BbICOKMMM 3HAYEHMAMM UCNbITATE/IBHOrO TOKA MWCMbITaHWE MPOBOAAT MNPU  HOMMUHANIbHOM
nanpaxeHun U , (mexay dasoii n HeliTpanbio) ¢ KoadpduumerTom mowHoctn ot 0,95 go 1.

MocnegoBaTebHOCTb ONepaL it Takas:
0-t-CO-t-CO-t-CO.

NHTepBan t onpegeneH 8 9.12.11.1.

Bpemsa pacuenneHua onepauum O namepsaoT.

Mocne Kaxkaoi onepaumm yCTPOMCTBA UHAMKALUMN OONXKHbI YKa3blBaTb HA PAa3OMKHYTOE MOJIOXKeHUe
KOHTAKTOB.

9.10.2.2. ina BbikNtoyaTenen Tuna B

ToK, paBHblit 3 |n , NPONYCKatoT Yepes BCce NoAKCca, HAUYMHAA C XOI0A4HOMO COCTOAHUA.

Bpems pasmblkaHUA A0MKHO 6bITb He meHee 0,1 c.

3aTeM TOK, paBHblii J |n , NPOMNYCKatoT Yepes BCe NOJCa, CHOBA HAYMHAA C XON0A4HOMO COCTOAHMA.

Bpemsa pasmblKaHUA f0KHO 6biTb MeHee 0,1 c.
9.10.2.3. Ans BbikntoyaTenen tuna C

TOK, paBHblii J |n , MPOMYyCKatoT Yepes BCe Noatca, HaYMHAA C XOJI04HOr0 COCTOAHMA.
Bpemsa pasmblKaHWA 40KHO 6bITb He meHee 0,1 c.
3aTtem Tok, pasHbiii 10 |n , NPOMNYCKAOT Yepes BCe NoJtoca, CHOBA HAaYMHAA C XO04HOIO COCTOAHMA.

Bpemsa pasmbiKaHUsA 40KHO 6bITb MeHee 0,1 c.
9.10.2.4. ins BbikNtoyaTenen tuna D

Tok, pasHbiit 10 |, nponyckatot uepes Bce nontoca, HauMHas ¢ XONO[HOMO COCTOAHMS.
Bpems pasmbliKkaHMA A0NXKHO bbiTb He meHee 0,1 c.
3aTem Tok, pasHblii 20 |, nam makcumanbHbIil TOK MIHOBEHHOTO pacuenneHna NponycKatoT Yepes

BCE MOJI0Ca, CHOBA HAaYMHas C XOJI04HOTO COCTOAHMS.

Bpems pasmblkaHMA L0ONKHO 6bITb MeHee 0,1 c.

9.10.3. MpoBepKa BAUSAHMA OAHOMOJIOCHOM HArpy3KM Ha XapPaKTEPUCTUKY pacueneHus
MHOTOMOFOCHOTO BbIK/OYATENSA

MpoBepKy NPOBOAAT WCMbITAHMEM BbIKAHOYATENA, CMOHTUPOBAHHOIO COrnacHo 9.2, B YC/NOBUAX,
YKasaHHbIX B 8.6.3.1.

BblkntovaTeNb AOMKEH PaCcLEenUTbCA B Npeaesax YCN0BHOIo Bpemerun (cm. 8.6.2.1).

9.10.4. MNpoBepKa BANAHUA TeMMePaTypPbl OKPYKAOLLEN cpebl HA XapaKTEPUCTUKY pacLenaeHuns

CooTBeTcTBME NPOBEPAIOT NPOBEAEHNEM CAEAYIOLLMX UCTBbITAHUN:

a) BbIK/AOYaTeNb NOMeLalT B cpedy C TemnepaTypoit Ha (35 +/- 2) °C HWMKe KOHTPOAbHOM
TemMnepaTypbl OKPYKAIOLLLEro BO34yXa U BbIAEPKMUBAIOT A0 AOCTUNKEHUA TEMMNEPATYPHOrO PaBHOBECKS.

Tok, pasHblii 1,13 | (ycnosHbI Tok Hepacuennenuns), nponyckatoT B TeYeHMe YCAI0BHOTO BpeMeHH



yepes BCe Nostoca.
3aTeMm TOK B TeyeHMe 5 ¢ naaBHoO nosbiwatoT Ao 1,9 |n .

BbIKAtoUaTENb AOMXKEH PACLLENUTLCA B YCTAHOBAEHHOE Bpems;
b) BbikAtoyaTenb, nomelardT B cpeay c Temnepatypon Ha (10 +/- 2) °C Bbille KOHTPOAbHOM
TemnepaTypbl OKPY»KaloLLero Bo3Ayxa v BblAEPXKMUBAIOT A0 AOCTUNKEHUA TEMMNEPATYPHOro PaBHOBECHS.

Tok, pasHbiii |, nponyckatot uepes sce nontoca.

BbiKntoyaTenb He A0/IKEH PACLLENUTLCA B YCTAHOB/IEHHOE BpeMS.

9.11. NpoBepKa MexaHMYeCKo 1 KOMMYTaLMOHHON M3HOCOCTOMKOCTH

9.11.1. O6uwMme ycnoBua UCMbITaHUI

BbikntouaTenb NPUKPENnastoT K MeTanimyeckon onope. Ecim ke OH npeaHasHayeH A8 MOHTaXa B
oTaenbHOM 060/104Ke, ero ycTaHaB/AMBAIOT B TaKo 060/104Ke no 9.2.

McnbiTaHWe NpoBoAAT NP HOMMHaNbHOM paboyem HanpsKeHUn, ToKe, PaBHOM HOMWHA/IbHOMY, YTO
obecneunBaeTcs C MOMOLLbIO CONPOTMBAEHWNIN U KaTyleK MHAYKTUBHOCTM, BK/IKOYEHHbIX NOCAeA0BaTeIbHO U
npucoeanHeEHHbIX K BbIXOAHbIM BbIBOAAM BblKAOYaTeNA.

Ecnm ncnonb3yroT KaTyLWKU MHAYKTUBHOCTM C BO3AYLWHbIMU CEPAEUYHMKAMM, TO NapannenbHO KaxKaon
N3 HUX NOACOEANHAIOT CONPOTUBEHME, OTBOASALLLEE HA ceba oKoo 0,6% ToKa, NPOXOAALLErO Yepes KaTyLUKY.

TOK A0/MKEH UMETb MPAKTUYECKM CUHYCONAANbHYO GOPMY BOJIHbI, @ KOSOPULIMEHT MOLLLHOCTU A0/IKEH
6b1Tb 07 0,85 80 0,9.

MpW MCNbITAHUAX OOHOMOMIOCHBLIX BbIK/AOYATENE W ABYXMOMIOCHbIX C ABYMA 3alMLLEHHbIMU
NoItoCaMmn METAJI/IMYECKYHO ONOpPY A5 NePBOMN NOMIOBMHbLI BCEFO YMCa cpabaTbiBaHUM NOAKAOYAKOT K O4HOM
CTOPOHE UCTOYHMKA NUTAHWUSA, ANA BTOPOM - K APYrou.

Mpw UcNbITaHMAX ABYXMOJOCHbIX BbIK/AOYaTeel C OAHUM 3aLLULLEHHBIM NOMOCOM METaINYECKYHO
onopy NPUCOeaMHAIOT K HEATPANM UCTOYHMKA NUTAHUSA.

McnbiTaHna OOHOMO/IOCHBIX BbIK/OYATENEN Ha HOMWHANbHOE Hanps»keHue 230/400 B HeobxoamMmo
NPOBOANTb NPU HU3LIEM 3HAYEHUW HAMNPSAKEHUS.

BbikntoyaTenu noacoeamMHsIOT K LLeny NpoBoAHMKaMM cornacHo Tabanue 9.

9.11.2. MeTtoguKa ucnbiTaHMA

Boikntoyatenn Ao/KHbl BbiTb  noaseprHyTbl 4000 uUMKnam OMepupoBaHUSA Mo Harpyskoi
HOMMHa/IbHbIM TOKOM.

Kaxkgblit UMK OnepupoBaHUA COCTOMT M3 3aMblKaHMA U MOCAEAYIOLLErO pa3MblKaHUA.

Ona BblKNtoYaTene ¢ HOMMUHaNIbHbIM TOKOM A0 32 A BKAHOUYMTENbHO YAacTOTa ONEPUPOBAHMA A0/MKHA
cocTtaBnATb 240 UMKNOB ONepMpPOBaHUA B Yac. Bo BpemMs KaxKaoro LMKAa BblKAOYaTeb AO/KEH OCTaBaTbCA
Pa3OMKHYTbIM He MmeHee 13 c.

[nA BblKNtoYaTenet ¢ HOMMHaIbHbIM TOKOM CB. 32 A YacTOoTa ONepUpPOBaHMA A0/KHA cocTasaaTb 120
LMKI0B ONepupoBaHmMA B Yac. Bo Bpema Karka0ro UMKAa BbIK/IOYATENb A0/1XKEH OCTaBaTbCA PAa3OMKHYTbIM He
meHee 28 c.

BbikntoyaTenb ciedyeT onepuMpoBaTh Kak NpuM HOPMasbHOM SKCNayaTauum.

BHMMaHMe 06paLLatoT Ha TO, YTOObI:

- UCMbITaTeIbHOE YCTPOMCTBO HE MOBPEKAAN0 UCTbITYEMbI BbIK/tOYaTEb;

- He HapyLwanocb cBobogHOE ABUMKEHNE MEXAHU3MA YNPaBJEHWUS UCTbITYEMOrO BbIK/loYaTens;

- CKOPOCTb MPUBOLHOIO MEXaHM3Ma UCMbITAaTE/IbHOIO YCTPOMCTBA He BAMANA YPE3MEPHO Ha MeXaHU3M
YyNpaB/eHMA BbIKAOYaTEIEM NPU UCMIbITAHUN.

BbIK/t0UaTE /b C 3aBUCUMbIM PYYHbIM YNpPaBAeHMEM A0KEH YNpaBAATbCA CO ckopocTtbio 0,1 m/c +/-
25%, npnyem CKOpPOCTb U3MEPALOT B TOT MOMEHT U B TOM MECTE, I4e MeXaHW3M yNpaBAeHUA UCNbITAaTe/IbHOro
YCTPOICTBA KacaeTca NpMBOLa UCMbITYEMOrO BblK/toyaTens. [a1a NoBOPOTHbLIX PYKOATOK Yrai0Basa CKOPOCTb
O0NKHa B OCHOBHOM COOTBETCTBOBATb BbllEYKa3aHHbIM YC/IOBUAM B TOM, YTO KacaeTca CKOPOCTM MexaHM3Ma
ynpas/sieHua (B ero npeaenax) UCMbITYyEMOro BbIKtoYaTeN .

9.11.3. CocToAHME BbIKAKOYATENA NOCAE UCMNbITAHUA

Mocne ncnbiTaHua no 9.11.2 obpasew, He A0KEH UMETb:

- Ype3MepHOro M3HOCa;

- PasINYMn NONOXKEHUA NOABUMKHbBIX KOHTAaKTOB M COOTBETCTBYHOLLEIO NOJIOKEHUSA MHAMKATOPHOrO
YCTPOWCTBQ;

- noBpexaeHuii 060/104KM, AaOWMX BO3SMOXKHOCTb NPOHMKHOBEHMA CTaHAAPTHOrO UCNbITaTeNbHOrO
nanbLa K YacTam, HaxoAALWMMCA Noj HanpsxKeHuem (cm. 9.6);



- 0CNabneHnna 3NEKTPUYECKMX UM MEXAHUYECKUX COeAMHEHN;

- BbITEKAHMA 3a/IMBOYHOIO KOMMNayHAa, eC/iv TaKOBOM MMeeTcA.

Kpome Toro, BbiKAtoYaTeNb AO/KEH YAOBAETBOPUTENIbHO BblAepKaTb McnbiTaHne no 9.10.1.2 wu
NPOBEPKY 3NEKTPUYECKON MPOYHOCTU wm3oasuMM no 9.7.3, HO npu HanpaxeHun Ha 500 B Huxke
npeanucaHHoro B 9.7.5 1 6e3 npegBapuTeibHOM 06paboTKM B Kamepe Bnaru.

9.12. cnbITaHUA HA KOPOTKOE 3aMblKaHue

9.12.1. CraHAapTHble UCMbITAHWA AAA NPOBEPKU PABOTOCNOCOOGHOCTU NPU KOPOTKMX 3aMblKaHUAX
COAEPKAT UMKAbI OMNEepaLMii BKAOYEHUA M OTKAKOYEHMA COrNACHO npoBepAembiM QYHKLMAM, KoTopble
cBefeHbl B Tabanuy 16.

Tabanua 16
I'Iepequb UCnbITaHUM NP KOPOTKOM 3aMbIKaHUN
Bun mcnelraHusa VICTOIBEIT Yy €MBIV I[IyHKT
BHIKJIOUATEJH
VIcnBITaHMSA HOPM NOHMXEHHEIX TOKax KOPOTKOTO Bce BmkymodaTenu |9.12.12.1
3aMelkaHmga (9.12.11.2.1)
[[poBEepPKa MNPUTOOHOCTM BHIKJIOUATEJIEM IJiS CUCTEM| Bce BHKJIOUATEIH,
IT (9.12.11.2.2) 3a MCKJIDUeHMeM Ha
HOMMHAJILHOE
HanpsxeHue 120
mwnn 120/240 B
VcnelraHusa npm Toke 1500 A (9.12.11.3) Bce BHIKJIIOUATEJIN
VcnelTaHMs Ha padouyin HauOOJbIYI OTKJIIOUAIIYO BrikJiouaTesn, 9.12.12.1
criocobHocTe (9.12.11.4.2) rMewme
I > 1500 A
VICBEITAaHMS Ha HOMMHAJIBHYID HaAMOOJBIIYIO cn 9.12.12.2
oTKJIUAaKIyln crnocobHocTs (9.12.11.4.3)

Bce BbIKAOYATENIN UCAbITLIBAIOT NPU HONee BLICOKOM U3 ABYX TOKOB:
-500 A namn 101, Bbi6upatoT To, 4To Bonbuwe, - cornacHo 9.12.11.2 uaun

- 1500 A - cornacH0 9.12.11.3.

BbikntoyaTennm Cc HOMWHANbHOW Haubosbliel KOMMYyTaLUMOHHOM crnocobHocTbio cB. 1500 A
OOMNONIHUTENbHO UCMbITLIBAKOT:

- npwn pabouelr Hanbosbluel OTKAOYawWeln cnocobHoctn (cm. 3.5.5.2) - cornacHo 9.12.11.4.2 un
9.12.12.1; pabouyto Hanbo/bLLYIO OTK/HOYAOLLYO CNOCOBHOCTb ONpPeaenstoT YMHOXEHUEM HOMUHAbHOWN
HanbOo/bLLEN OTKAOYAIOLWEN CMOCOBHOCTU Ha KO3pdumumeHT K, 3HaYeHMa KOToporo npueeneHsl B Tabauvue
18;

- MPU HOMMUHaNbHOW Hamnbonbllel oTKAlYaloLel cnocobHocth (cm. 5.2.4) cornacHo 9.12.11.4.3 u
9.12.12.2, ecnun KoapodumumeHT K meHee 1, To Heob6X0ANMMO MCNOb30BaTb HOBble 06pa3sLbl.

9.12.2. 3Ha4yeHMA UcnbITaTeIbHbIX NApameTpoB

Bce wucnbiTaHMA, OTHOCAWIMECS K MNPOBEPKE Ha HOMWHA/IbHYIO HaumbOoNblLIyio OTKAOYAOLLYHO
CNoCcobHOCTb, HEOBXO0AMMO MNPOBOAUTbL CO 3HAYEHUSMM MNAPAMETPOB, YCTAHOB/EHHbIX W3rOTOBUTE/NEM,
COrNacHO COOTBETCTBYHOLIMM TabamLam HacToALLEero ctaHaapTa.

BennuunHa npuKknagbiBaemoro Hanps:KeHma A0NXKHa 6biTb TAaKOW, Kakaa HeobxoaMma AN NosyYeHus
3aaHHOr0 BOCCTaHaB/IMBAIOLLEroCs HaNPAXKEHUS NPOMbILLIEHHOW YacTOTbl.

3HayeHWe BOCCTaHaB/IMBAIOLLErocs HanpAXKeHUs NPOMbILWIEHHOM YacToTbl (cm. 3.5.8.2) AoNXKHO 6bITb
paBHbIM 105% HOMWHANBHOIO HaNPAXKEHWUA UCMbITYEMOrO BbIK/OYaTeN .

[na ogHONONIOCHBIX BbIKAOYaTENEN C ABOMHbIM HOMUHANbHLIM HanpaxeHnem (Hanpumep, 230/400
B) Bo3BpaLatoLLeecs HanpaXKeHWe NPOMbIWAEHHON YacToTbl AOKHO cocTaBnATb 105% ero Hambonbluero
3HauyeHus (Hanpumep, 400 B) npu ucnbiTaHMAX No nepeuncneHuto d) 9.12.11.4.2, nepeuncnenuto b)



9.12.11.4.3 n 9.12.11.2.2 n 105% ero HaMmeHblero 3HaveHuna (Hanpumep, 230 B) nNpu BCcex OCTasbHbIX
ncnbiTaHmax no 9.12.

[Nna ABYXNOMIOCHBIX BbIK/AOYaTeNel C ABOMHbIM HOMUHAAbHBIM HanpaxeHnem (Hanpumep, 120/240
B) Bo3BpalLatolLleeca HAaNpPAXKEHNE NPOMbIWAEHHOM YacTOTbl AOXKHO cocTaBnATb 105% ero HaMmeHbLUEero
3HauyeHus (Hanpumep, 120 B) npu ncnbiTaHmax no 9.12.11.2 n 105% ero Hanbonbluero 3HaYeHus (Hanpumep,
230 B) npu Bcex ocTasibHbIX UCMbITaHUAX No 9.12.

MpumeuyaHue. 3HayeHue (105 +/- 5)% HOMWMHANBHOrO HAMPAMKEHWA CYUTAIOT MNEPEKPbIBAOLLMM
BAUAHME KONebaHWI CeTeBOro HanpsKeHWA Npu HOPMabHbIX YCNOBUAX IKCMAyaTaumu. BepxHuii npegen
HanpAXeHUA MOXKeT OblTb NOBbILIEH C COFNACUA U3rOTOBUTENS.

9.12.3. lonycKn Ha ncnbiTaTeNbHble NapameTpbl

McnbiTaHMa paccMmaTpmBaloT Kak AeWCTBUTENbHbIE, €C/IM 3HAYeHUA, 3aPUKCMPOBaAHHbIE B NPOTOKO/IE
UCNbITaHWUN, HAXO4ATCA B Npefenax ciesyowmx 4ONyCKOB:

- TOK: +5%;

- HanpAXeHue (BKNtOYaA BOCCTAHABAMBAIOLWEECA HanpaXeHue): +/- 5%;

-yacroTa: +/- 5%.

9.12.4. UcnbiTaTenbHan Uenb Aaa NPOBEPKM PaboToCNOCOOHOCTU B YCNOBUAX KOPOTKOrO 3aMblKaHUA

Ha pucyHKax 3 - 6 COOTBETCTBEHHO NpPMBEAEHbI CXEMbI Lenel, NpeAHa3sHAYeHHbIX AN UCMbITaHUN,
OTHOCALLMXCA K:

- OZHOMONOCHOMY BbIK/AtOYATENO (PUCYHOK 3);

- AABYXMOJIIOCHOMY BbIK/HO4ATENO C OAHUM 3aLLMLLEHHBIM NOAOCOM (PUCYHOK 43);

- AABYXMOJIIOCHOMY BbIK/IOYATENIO C ABYMSA 3aLMLLEHHbBIMM NOAOCAMU (PUCYHOK 4b);

- TPEXNONOCHOMY BblK/lto4aTeNto (PUCYHOK 5);

- YeTbIPEXNOOCHOMY BbIKAOHYaTENHO (PUCYHOK 6).

COFIpOTVIBﬂeHVIFI N KaTywKn WUHAOYKTUBHOCTU C NOJIHbIM CONPOTUBIEHUEM Zn Zl AO0TXKHbI

PerynMpoBaThbca AN AOCTUMKEHMA 3a4aHHbIX YCNOBUIA UCNbITAHUA.

KaTylKM WHAOYKTMBHOCTM O0/IXHblI ObiTb NPEANOYTUTENIbHO C BO3AYLIHbIMU cepAeYyHUKamu. OHuU
BCErga A0/IXKHbl NPUCOEANHATLCA MOCAeA0BATENbHO K COMPOTUBAEHUAM, a MX 3a4aHHanA MHAYKTUBHOCTb
[OMKHa 6biTb obecneyeHa nocnenoBaTe/lbHbIM COEAMHEHWEM OTAENbHbIX KaTylleK; napannensHoe
coeayMHeHWe KaTyleK MHAYKTUBHOCTM A0MYCKAeTCA C MPAKTUYECKM PaBHbIMM NOCTOSHHbIMW BPEMEHMU.

MOCKO/IbKY NepexodHble XapaKTEPUCTMKM BOCCTAHAB/MBAOWEroca HanpsykeHua (cm. 3.5.8.1)
UCNbITaTENbHbIX LLENel, BKAYAOWMX B ceba KaTyLKM MHAYKTUBHOCTM C BO3AYLWHbIMW CepAeYHUKAMU, He
TUNWUYHBI ANA 06bIYHBIX YCIOBUIA SKCMIyaTaL MK, KaTyLKM C BO3AYLIHbIMU CepAeYHMKaMMN B Kaxaon ¢dase
[LOMKHBI B6bITb LWWYHTUPOBaHbI CONPOTUBIEHUAMM, OTBOAAWMMM NpubamsutensHo 0,6% ToKa, NpoTeKalowero
yepes KaTyLuUKy.

ECiM MCMONb3YOT KaTyWKM C XKenesHbiMW CcepAevyHMKamu, TO MOLLHOCTb MOTepb B XKenese
CEPAEYHNKOB He A0/KHA NpeBbilaTb MOLLHOCTM, PacCeMBaemMoi Ha COMPOTUB/IEHUAX, BK/IOYEHHbIX
napannenbHo KaTyllKam C BO3AYLIHbIMU CEPACYHUKAMM.

B Ka)aol mcnbiTaTe/NibHOM LEnu A48 NPOBEPKM HA HOMWMHA/bHYIO HauMbO/bLIYIO OTKAOUAIOLLYHO
CMOCOBHOCTb MeXKAY UCTOYHUKOM MUTAHMUA S N UCMbITYEMbIM BbIK/OYATEIEeM BK/HOUYAIOT CONPOTUBAEHUA Z.

EcAm mcnbiTaHMA NPoOBOAAT MPU TOKaX MEHbLIMX, YeM HOMMHaNbHaA Hanbonbluaa OTKAKYaoLWanA

CI'IOCO6HOCTb, Ha BbIXO,CI,HOVI CTOpPOHE BbIKNKOYaTENA BBOAAT AO0MNO/THUTENbHbIE CONPOTUBNEHUA Zl .

Ona  ucnbiTaHUM Ha HOMMHaNbHYO U pabouyo HaumbonbluMe OTKAYalowme CcnocobHocTH
BbIK/tOYATEIb MOAKAOYAOT Kabenamu aavHon no 0,75 M Ha MOAC UM MaKCMMasbHbIM CeYeHWem B
33aBMCMMOCTM OT HOMMHA/IbHOFO TOKa corfacHo Tabauue 5.

MpumeyaHue. PekomeHayeTtca ncnonb3osaTb 0,5 M Ha BxogHoM 1 0,25 m Kabens Ha BbIXOAHOM CTOpOHEe
NCNbITYEMOrO BbIK/loYaTens.

Pesuctop R, npnbansutensHo 0,5 OM coeanHAIOT Nocnes0BaTeNbHO C OTPE3KOM MeAHOW NPOBONOKM

F B chepgytowem nopsagke:

- ONA uenen Ha pUCcyHKax 3 1 4a - MeXay MeTanIMyeckoit onopol U CeNeKToOpHbIM BbikaoYaTenem P,
Haxo4AWMMCA B OLHOM M3 [ABYX CBOWX MOJIOKEHMIA Ha MNPOTANKEHUU NPUOANIUTENBHO MOJIOBUHDI
CcpabaTbiBaHWUI aBTOMaTUYECKOrO BbIK/AtOYaTe A, @ OCTa/ibHAA YacTb cpabaTbiBaHUM - B APYTOM MOJIOXKEHWUU;

- ANA uenemn Ha pucyHKax 4b, 5 1 6 - mexay MmeTanamyeckoit onopon U HENTPAJIbIO UCTOYHMKA NUTAHUA.



MegHaa npoBoaoKa F AoMKHa MMETb ANHY, KaKk MUHUMYM, 50 MM 1 gMameTp:

- 0,1 MM - ANA BbIKAOYATENEN, UCMBITYEMbIX Ha OTKPbITOM BO34YXE M MOHTUPYEMbIX Ha MeTalZINYecKom
onope;

- 0,3 MM - 4NA BbIKAOYaTeNel, UCMbITYEMbIX B HaMeHblLe 060104Ke, YKa3aHHOM N3roToBUTENEM.

Conpotuenenna R, nposoasauwpme Tok 10 A Ha pasy, NoAKNIOUAIOT Ha BXOAHOI CTOPOHE BbIKAOYaTeNs

MeXKay MONHbIMW CONPOTUBNEHUAMM AN OOBEAEHUA OXMUAAEMOro TOKa A0 3HAYeHUS HOMWHAbHOM
HambosblLel OTKAoYaloLW el cnocobHOCTM BbIKIOYaTeNA.

9.12.5. Koa¢PpULMEHT MOLLHOCTU UCMNbITAaTENbHOM LLenun

KoaddurumeHT MoLLHOCTU Kaxkaol dasbl UcnbiTaTeNbHOM Lenn HeobxoaAMmMo onpeaensTe NPU3HaHHbIM
METO/ZI0M, KOTOpPbI CAeayeT yKasaTb B MPOTOKO/1e UCMbITaHUN.

B MpunoxeHnn A npusegeHbl ABa npumepa onpegeneHna KoaddUUNeHTOB MOLLHOCTMU.

KoaddumumeHT mowHOCTU MHOrodasHoM Lenu onpeaenstoT Kak cpegHee 3HaYeHue KoapduuneHToB
MOLLHOCTM Bcex das.

[OnanasoHbl 3HaYeHu KoadPUUMEHTOB MOLLHOCTM NpMBeaeHbl B Tabauue 17.

Tabnnuya 17

[OnanasoHbl KO3PPMUNEHTOB MOLLHOCTU UCTbITAaTE/IbHbIX Lenei

VlcnplTaTesibHBEIM TOK I, A COOTBETCTBYKIMUNM OMAllal30H
cc KO20OUIIMEHTA MOIHOCTU
oo 1500 BKJIOUMTEJILHO Or 0,93 mo 0,98
Ceemie 1500 mo 3000 BxJmOU. " 0,85 " 0,90
" 3000 "™ 4500 " " 0,75 " 0,80
" 4500 " 6000 " " 0,65 " 0,70
" 6000 "™ 10000 " " 0,45 " 0,50
" 10000 "™ 25000 " " 0,20 " 0,25

9.12.6. lamepeHune n npoBepka It M NMUKOBOTO TOKA (| p)
3navenus | 2'[ n p AO/IKHbI ObITb U3MEpPEHbI BXOAE UCMbITaHUI cornacHo 9.12.11.2-9.12.11.4.

. 2
Mpu MChbITaHUM BbikAtouaTeneit B TpexdasHbix Lensx 3Hauyenna |1 goaskHbl 6biITb M3MepeHb! Ha
Ka,0M noJoce.

2
MakcumanbHble n3mepeHHble 3Ha4YeHnA I t AO/TXKHbI 6bITb OTpa*XeHbl B NPOTOKO/1€ UCMNbITAaHUA N He

[O/KHBI MPEBbILATL COOTBETCTBYIOLMX 3HAYEHUI XapaKTepucTukn | ’t , YCTAHOBJIEHHbIX U3rOTOBUTENEM.

9.12.7. KannbpoBKa ncnbITaTenbHOM Lenu

9.12.7.1. [Ona KannbpOBKM WCMbITAaTENbHOM LENU nepembldkn G, COMNPOTUB/IEHUE KOTOPbIX
npeHebpeXMmMo Mano No CPaBHEHMUIO C MOJIHbIM CONMPOTUBAEHUEM WUCMbITATENLHOWN LENnW, NOAKAYAOT B
MecCTax, yKa3aHHbIX Ha pUCYHKax 3 - 6.

9.12.7.2. Ona nofyy4eHns OXMAAEMOrO TOKa, PaBHOr0O HOMMWHAIbHON HaMboNbLLIE KOMMYTALMOHHOM
CNocobHOCTM BbIK/AOYaTENS, NPU COOTBETCTBYIOLLEM KO3DPULMEHTE MOLLLHOCTU, KaK YCTaHOB/IEHO B Tabauue
17, Ha BXOAHOM CTOpOHE nepembldek G BBOAAT NONHble CONPOTUBAEHUA Z.

9.12.7.3. nA nony4yeHUs UCMbITaTE/IbHOMO TOKA HUMKE, YeM HOMMHA/IbHasA Hanbo1bLLAA OTK/tOYatoLLLas

CNOCOBHOCTb, HA BbIXOAHOW CTOPOHE nepembluek G BBOAAT AOMNOJIHUTE/IbHbIE NO/HbIE CONPOTUBNEHUS Z1
KaK NOKa3aHOo Ha pUCyHKax 3 - 6.

9.12.8. TonKoBaHMe 3anucem

9.12.8.1. OnpegeneHne HanNpAXeHMA [0 BK/AOYEHMA W BO3BPALLAIOLLETOCA HaMNpAXeHuA
NPOMbIL/IEHHOM YacTOTbI

Hanps»keHne 00 BKAOYEHUA U BO3BPALLAIOLLEECA HANPAXKEHME NPOMbILLNEHHON YacTOTbl oNpeaenaT
Nno 3anmcu, COOTBETCTBYIOWEN onepauum oTkAoYeHMA O UCMbITYEMOro BbIKAOYaTENA M OLLEHMBAIOT, KaK
NMOKa3aHO Ha PUCYHKe 7.

Hanps)KeHne Ha BXO4HOM CTOPOHE BbIK/OYaTeNna HeobXxoaAMMO U3MEpPATb Ha NPOTAXKEHUM MepBOro



nepmoaa nocse raweHuns Ayrm Bo BCeX NONKOCAX M NOCAe 3aTyXaHWA BbICOKOYACTOTHbIX ABAEHUN.
9.12.8.2. OnpegeneHne 0XmMaaemoro Toka KOPOTKOro 3ambiKaHMA
MeproamMyecKyto COCTaBAAIOLLYIO OXKMAAEMOro TOKA NPUPABHMBAIOT K NEPUOLMUYECKON COCTaBAAOLLEN

TOKa KannBpPOBKM (3HaueHue, cooTeeTcTBytowee A, Ha pucyHke 7).

oe NPUMEHUMO, OXKMAAEMbIN TOK KOPOTKOrO 3aMblKaHUA OMPeAenatoT Kak cpefHee 3HavyeHue
OXKMpaemMbix TOKOB BO Bcex dasax.

9.12.9. Ycnosua ncnbiTaHUA

BbIKNto4aTeNM UCNbITbIBAIOT HAa OTKPbITOM BO34yxe no 9.12.9.1, 3a UCKAOYEHNEM TEX C/ly4aeBs, Koraa
OHU pa3paboTaHbl AN NPUMEHEHMA TOIbKO B 060/104Ke, YKa3aHHOMN M3roToBMUTENEM, UK NpeaHa3HAYeHb!
AN NPUMEHEHUA TONIbKO B UHAMBUAYAIbHbIX 060/104KaX; B TAKUX C/TyYaaX OHWU A0MKHbI BbITb UCMbITaHbI MO
9.12.9.2 nnbo c cornacus usrotoeutens no 9.12.9.1.

MpumeyaHne. MHanBMAayanbHaa ob6osouKka - 3To 000/104Ka, NpegHasHayeHHas A1a pasMeLLeHus
TONIbKO OAHOTO YCTPOMCTBA.

Bbikntoyatenem cnepyetr ynpaBaATb BPYYHYIO WMAM  C  MOMOLbBID MexaHU3Ma ynpasfieHus
MCMbITaTe/IbHOO YCTPOMCTBA, UMUTUPYIOLLLErO BO3MOXHO 601ee TOYHO 0DbIYHYO ONepaLmio BKAOYEHUS.

BHMMaHMe 06paLLatoT Ha To, YTOObI:

- UCNbITaTe/IbHOE YCTPOMCTBO HE NOBPEKAAN0 UCMbITYEMbI BbIKAOYATENb;

- He HapyLwanocb cBOOOAHOE ABUMKEHNE MEeXaHM3Ma YNPaBaeHUA UCNbITYEMOTO BblKAOYaTeNs;

- MeXaHW3M YNpaB/ieHUA WCMNbITYEMOro BbIK/IOYATE/IA HE OKa3blBa/l 4Ype3MepHOro BAWAHUA Ha
CKOPOCTb MEXaHW3Ma yrnpaBAeHMA UCMbITaTENbHOMO YCTPOMCTBA.

Mo 3anpocy U3roTOBUTENSA BbIKAKOYATENb C 3aBUCUMbIM PYYHbIM YyNpaBaeHNeM A0/KeH cpabaTbiBaTb
co ckopocTbio 0,1 m/c +/- 25%. 3Ty CKOPOCTb U3MEPAIOT, KOrAa MEeXaHM3M ynpasBiaeHUs MUCMbITaTebHOro
YCTPOICTBA KAcaeTCA MexaHU3Ma ynpaBieHMA WUCMbITYeMOro BbiKaovaTens. [Oas NOBOPOTHbLIX PYKOATOK
YrN0Bas CKOPOCTb, OCOOEHHO NPWU BblWEYKa3aHHbIX YC/NOBUAX, AO/KHA B OCHOBHOM COOTHOCUTbCA CO
CKOPOCTbIO MexaHM3Ma ynpasaeHua (B ero npeaenax) UCnbITYEMOro BbIKAtOYaTeNS.

9.12.9.1. cnblTaHWA HA OTKPbLITOM BO34yXe

ABAT npu ncnbiTaHMAX YCTaHAB/MBAIOT TaK, Kak NOKa3aHo Ha pucyHke H.1 (MpunoxkeHue H).

MoAN3TUNEHOBBIM TNCT U U30NPYIOLLYIO NEePeropoKy, ykasaHHble B [punoxeHuu H, yctaHaBansatoT,
KaK NOKa3aHo Ha pucyHKe H.1, TonbKo ana onepauum otkaodeHuns O.

PeweTKa (pelweTKkun), ykasaHHble B MpunoxeHnn H, onKHbI 6bITb YCTaHOBNEHbI TaK, YTOObI OCHOBHAA
Mmacca BblAeNAWMXCA MOHU3UPOBAHHbIX Fa30B NpPoXoauaa Yyepes Hux. PelweTka (peweTkun) gonkHa 6biTb
pacnosioxeHa B camom HebnaronpmuAaTHOM MecTe.

MpumeyaHue. Ecnm pacnonoskeHue OTBEPCTU ANA BbIXIONA ra30B HeE OYEBUAHO MM OTBEPCTUA
OTCYTCTBYIOT, M3rOTOBUTENb AO/IKEH NPEAOCTaBUTb COOTBETCTBYIOLLYIO MHbOPMaLMIO.

KoHTyp pelueToK (cm. pucyHoK H.3) ao/KeH bbiTb coegmHeH ¢ Toykamu B 1 C, KaK yKa3aHo B cxemax
NCNbITaTEe/IbHbIX Lienen Ha pUCyHKax 3 - 6. 1A UcnbITaHMA OAHOMNOIOCHBIX BbIK/IOYaTe/IEe HAa HOMWHA/IbHOE
HanpsaxeHue 230/400 B KOHTYp pelueTok AomkeH 6biTb noacoeamHeH B Toukax B n C' mexay daszamu, Kak
YKa3aHO B CXeMe UCMbITaTe/IbHOM Lenn Ha pUcyHKe 3.

PesucTop R' ponKeH umeTb conpotusneHme 1,5 Om. MeaHaa nposonoka F' (cm. pucyHok H.3) aonkHa
nmeTb AanHy 50 mm u guameTtp 0,12 mm 4na BbiKAOYaTeNEN Ha HOMUHaNbHOe HanpsaxKeHue 230 B 1 0,16 mm
[ON1A BblKNtOYaTe el Ha HOMUHaNbHble HanpsxeHus 400 naun 230/400 B.

[lna BblkntoyaTeneil Ha HOMUHaNbHble HanpsaXeHna 120 nan 120/240 B pesuctop R' gonkeH nmertb
conpoTmnsneHue 0,75 Om, a megHan nposBonoKa F' umets guametp 0,12 mm.

Ona ncnbitatenbHblX TOKOB 40 1500 A BKAKOUYMTENbHO PACCTOAHME @ A0/KHO O6bITb 35 MM.

Ana 60nee BbICOKMX 3HAYEHU I TOKOB KOPOTKOro 3amblkaHuA BNAOTb A0 I cn PACCTOAHNE @ MOXKET 6bITb

YBE/IMYEHO, U B 3TOM C/ly4ae paccTosHue a cieayet Bblbupatb U3 paga 40, 45, 50, 55 mm no cornacoBaHuio ¢
N3rotTosuUTENEM.

Ona ucnbitaHnin Tokamu cB. 1500 A moryT 6biTb YCTAHOB/IEHbI AOMNOJ/IHUTE/IbHbIE NEPEropoakn Uamn
N301ALMOHHbIE CPeACTBA, MO3BONAOLLME YMEHBLUNTD PAaCCTOAHUE a, KaK ByaeT yKa3aHo U3roToBuUTeNEM.

9.12.9.2. UcnbiTaHne B 060/104Ke

BbIKkntoyaTelb NOMeLLAtoT B 060/104KY, MMEIOLLYIO Camyto HeyA06HYI0 Gopmy, U UCMIbITAaHWE NPOBOSAT
npu cambiX HEGNArONPUATHBLIX YCNOBUAX.



PelweTKa nam nsonunpytolLan neperopoaka, NokasaHHasa Ha pucyHke H.1, otcyTtcTeyer.

MpumeyaHue. Bce 3TO 03Ha4YaeT, YTo eCc/M Apyrue BbiKAouaTenun (Mnu apyrue yctpoictea) obbluHO
YCTaHaB/AMBAOT B TeX MeCTax, rae morna 6biTb yCTaHOB/IEHA pelleTKa (peleTkn), To 3TU BbIKAOYaTeNU
OO/KHbI BbITb YCTaHOB/EHbI TaM Ke. VX NoAKNoYaloT Kak Npu HopMasibHOM 3KcnyaTauuu, Ho Yyepes F' n R’
cornacHo 9.12.9.1 1 Kak NoKasaHO Ha COOTBETCTBYHOLLEM PUCYHKe (3, 4a, 4b, 5 unu 6).

B COOTBETCTBUM C WMHCTPYKLMAMMU WM3FrOTOBUTENA MOTYT MOTPebOBaTbCA NEPEropoaxku wau apyrue
3alUTHbIEe CpeacTBa WM COOTBETCTBYOWME BO3AyLHbIE 3a30pbl A0 NpPenoTBpalleHMs BO3AencTBuA
WOHWN3NPOBAHHbIX FA30B Ha YCTaHOBKY.

MoAN3TUNEHOBBIN INCT, ONUCaHHbIN B MNpunoxeHnn H, pasmeLLatoT, Kak NoKasaHo Ha pucyHKke H.1, Ha
paccTtofAHuM 10 Mm OT OpraHoB ynpaBaeHUA TONbKO 414 onepauum oTkatodeHua O.

9.12.10. CocToAHME BbIKNOYATENA B XOA4E UCMbITAHNIA Ha KOPOTKOE 3aMblKaHue

Bo Bpema umkna onepmposaHma no 9.12.11.2, unn 9.12.11.3, unn 9.12.11.4 gbikntovaTe b He AOJIKEH
npeacTaBAATb ONACHOCTU A1A UCMbITATe 1A, @ TaKXKe A0JIKEH A0MYCKAaTb NOBTOPHOE BKAKOYEHUE CNYCTA BpemMs
t, KaK yKa3aHo B 9.12.11.1, 6e3 CHATMA ero ¢ UCnbiTaTe/IbHOro YCTPOMCTBA.

Ha nonustuneHoBomM /nUCTe He [OMKHO ObiTb OTBEPCTUN, BUAMMBIX HOPMAJIbHbIM UK
CKOPPEKTUPOBAHHbIM 3peHnem 6e3 AONOSAHUTENbHOTO YBENIUYEHMUS.

Kpome TOro, He A0O/KHO ObiTb YCTOMYMBOM AyrM, MEPEKPbITUA MEXAY MNOACAMU UAN MEXAY
MOJIIOCAMM M KOPMYCOM, He AO/IXKEH PACMNABAATLCA NpeaoxpaHuTenb F, a TakKe npegoxpaHutens F' (ecam
NPUMEHEH).

9.12.11. MeToAnKa UCMbITaHMA

9.12.11.1. O6buwue NnonoxKeHms

Mpoueaypa UCMbITaHWIA COCTOUT B BbINOJHEHUWN LLUKNOB ONEpUpOBaHuUA.

[na 0603HaYEHMA LMKAOB ONEPUPOBAHUA UCMONb3IYIOT CeaytoL e CUMBOIbI:

"O" - aBTOMaTMyecKoe OTKAoUYEeHUE;

"CO" - onepauma BKAOYEHNA C NOCNEAYIOLMM aBTOMATUUYECKMM OTK/IOYEHUEM;

"t" - MHTepBan BpemMeHU MeXay ABYMA NOCAefoBaTeNbHbIMM CpabaTblBAHUAMW MPU KOPOTKOM
3aMblKaHWK, KOTOPbIM JOMKEH COCTAaBAATb 3 MUH UK BbITb BoNee AANTENbHBIM HAaCTOIbKO, CKOJIbKO MOXKET
noTpeboBaTbCcA TENOBOMY pacLenuTento, YTobbl A40NYCTUTb MOBTOPHOE BK/OYEHUE BblKAOYaTeNs.

dakTMyeckoe 3HayeHWe t JOMKHO ObITb YKa3aHO B MPOTOKO/ME uchbiTaHWMA. Ecam cnycts Bpems,
YKa3aHHOE M3roToBUTEJIEM, HE MPOU30LLI0 NOBTOPHOTO BKIKOYEHUA BbIKMOYATENA, CHUTAIOT, YTO NPOM3OLLEN
OTKas.

Mocne noracaHua p[yrm [J0MKHO He MeHee 0,1 ¢ noagepuBaTbCA BOCCTaHaBAMBatoLLeecs
Hanpsa)keHue.

9.12.11.2. UcnbITaHMe NPU NOHUMKEHHbIX TOKAX KOPOTKOrO 3aMbIKaHUA

9.12.11.2.1. JononHnTeNbHble CONPOTUBAEHUA Zl (cm. 9.12.7.3) perynumpytoT Takum obpa3om, YTobbI

Noay4YnTb TOK, paBHbIi 500 A nan 1Oln . BoibupatoTt 60nblue 3HaYeHne Npu KoapdMUUeHTe MOLLHOCTM OT
0,93 po 0,98.

Kaxkabii 3awmueHHbin nontoc ABAT noasepraloT OTAe/bHO WCMbITAaHUIO B LLEMM, CXeMa KOTOopou
npuBeAeHa Ha pUCyHKe 3.

BbIkAtoyaTesib NogBepratoT aBTOMaTUYECKOMY pPa3MblKaHMIO AEBATb Pas, LieMNb 3aMbIKalOT LWECTb pas C
NMOMOLLbIO BCMOMOFaTe/IbHOrO BbIK/lO4aTeNA A U TPU pa3a C MOMOLLbIO CAMOFO BbIK/OYaTe N .

MocnenoBaTeNlbHOCTb ONepaunii fONKHA ObiTb TaKOM:

0-t-0-t-0-t-0-t-0-t-0-t-CO-t-CO-t-CO.

[Ona  wvcnblTaHMA BCMOMOraTeNbHbIN  BbiKAOYATENb A  CUHXPOHMU3UPYIOT OTHOCUTENIBHO BOJIHbI
HanpAXeHWA TakMm o06pa3om, 4Tobbl LWecTb TOYEK Hayana onepaumn pasmblKaHWA PABHOMEPHO
pacnpeaenanuch no noayBosHe C OTKAOHEeHMEeM +/- 5°,

9.12.11.2.2. UcnbiTaHWE Ha KOPOTKOE 3aMblKaHME BbIK/AtoYaTesiell NpU HOMMUHAIbHOM HanpAXKeHUn
230 B, unn 240 B, nam 230/240 B anA npoBepKU X NPUTOAHOCTU K NPUMEHEHUIO B cucTemax IT.

LononuutensHble conpotuenenns Z, (cm. 9.12.7.3) peryampyioT Takum o6pasom, 4Tobbl MONy4MTb

TOK, paBHbIii 500 A, nan 1,2 makCcMMaibHOIro TOKa MrHOBEHHOIO pacuenieHus, NpuBeaeHHOro B Tabavue 2.
BbibMpatoT bosbliee 3HayeHMe, HO He cB. 2500 A npu KoadduumeHte mouwHoctn ot 0,93 ao 0,98 u



HanpAaXeHnn, paBHOM 105% mMaKCcMManbHOro HOMMHANBHOTO HanpAaXxeHuA.

OAHOI‘IO/’HOCHbIﬁ BblIK/N1lOYaTE/Ib U KaH-(,D,bIVI 3aU.LMLLLeHHbIﬁ NONKOC MHOrOMoOJIDCHOro BbIKAKYATENA
OoTAEeNNbHO NOABEPrakdT UCNbITAHUIO B LENN, CXema COGAMHEHMVI KOTOpOﬁ npmueeaeHa Ha PUCYHKe 3,8
KOTOpOl‘a coegnHeHne N cnegyet 3aMeHUTb COegUHEHMEM C cbasoﬁ.

MNocnepoBaTenbHOCTL onepau,mﬁ TaKaA:

O-t-CO.

Ona onepaumm O Ha nepBOM 3alUMLEHHOM MOJIOCE BCMOMOraTeNbHbIN  BbIKAOYaTenb A
CMHXPOHU3MPOBAH MO OTHOLLEHUIO K BOJIHE HaNPAXKEHUSA TaK, YTOObI Lenb 3amMblKanacb B Touke 0° BOJIHbI.

Ona nocneayrowmx onepaymii O Ha APYrMX UCMbITYEMbIX 3aLMLLEHHbIX Noatocax [cm. C.2 (MpunoxkeHue
C)] maHHasA ToYKa KarKablii pa3 casuraetcs Ha 30° No BoJIHE NO CPAaBHEHUIO C NpeablayWwMM UCTbITaHNEM C
OTK/IOHEeHUuem +/- 5°,

9.12.11.3. UcnbiTaHme Ha ToK 1500 A

Ona BblkAOYaTenem € HOMMHaNbHOM Haubonblien oOTKAYaower cnocobHoctbto 1500 A
NCNbITaTe/IbHYIO Uenb KanambpytoT cornacHo 9.12.7.1 u 9.12.7.2 pna nonaydveHua Toka 1500 A npwu
Ko3pdMUMEeHTE MOLLHOCTU, COOTBETCTBYHOLLEM 3TOMY TOKY, o Tabanue 17.

Ona BblKAlOYaTeied ¢ HOMUHANbHOM Hambonbllei KoMmMyTauMoHHOM cnocobHocTbio cB. 1500 A
UcCNbITaTeNIbHYIO ULenb KanmbpytoT cornacHo 9.12.7.1 wn 9.12.7.3 npu KoapduuMEHTE MOLLHOCTY,
cooTBeTCcTBYOWEM TOKy 1500 A, no tTabauue 17.

OA[HONONIOCHBIE BbIK/AOYATENN UCMBITHIBAIOT B LLEMU, CXEMA KOTOPOM NpUBeAeHa Ha pUCyHKe 3.

[BYXNOOCHbIE BbIKAOYATENN C OAHUM 3aLLULLEHHBIM NOJIKOCOM UCMbITLIBAIOT B LEMW, CXEMA KOTOPOM
npuseseHa Ha pUcyHke 4a.

[ByXMNoOJIOCHbIE BbIK/AOYATENN C ABYMA 3alUMLLEHHbIMX MOJOCAaMWU UCMbITLIBAOT B LENW, CXxema
KOTOpOW NpuBeaeHa Ha puUcyHKe 4b.

TpexnontocHbIe U YeTbIPEXMOJIOCHbIE BbIKAKOYATENN C TPEMSA 3aLWMLLEHHbIMM NOAKCAMM UCMbITbIBAIOT
B LenAX, CXeMbl KOTOPbIX NPUBEAEHbI HA PUCYHKax 5 1 6 COOTBETCTBEHHO.

[Nna TpexnontoCHbIX BbIKAOYATENEN HE MPOM3BOAAT COEAMHEHWME MEXAY HEeNTPanbt UCTOYHMKA
NUTaHWA U 0bLLEN TOYKOM, eC/IN OHa MMEETCA Ha BbIXOAHOM CTOPOHE BbIK/lOYaTENS.

[ns 4eTblpexnoNtoCHbIX BbIKAOYATENEN C TPEMA 3aWMLLEHHbIMM MOIIOCAMU HEeNTPaib UCTOYHMKA
NMUTaHUA COEAMHSIOT Yepe3 He3alUMLLEHHbIN MOJIIC UAN MOJIIOC, KOMMYTUPYIOWMN HEUTPaab, C obuiel
TOYKOW Ha BbIXOAHOW CTOPOHE BbIK/tOYaTENA.

Echn HelfTpanb YeTbIPexno/IlOCHOrO BbIKAOYATENA HE MapKMPOBAHa WM3roTOBUTENEM, MCMbITAHWUSA
NOBTOPALOT C TPEMA HOBbIMKW 0Bpa3LaMM, UCMONb3YA NOOYEPEAHO KAaXKAbIA NONIOC B KAYECTBE HEUTPAN.

Ona vcnbiTaHMA OAHO- W ABYXMOJIOCHBIX BbIKAKOYATENEN BCMOMOraTe/NbHbIA BbiKAOYaTenb A
CUHXPOHU3UPYHOT OTHOCUTENIbHO BOJIHbI HANPAXKEHUA TaKMM 06pa3om, YTOObI LEeCTb TOYEK Havasla onepaLum
Pa3MblKaHWUA PaBHOMEPHO pacrnpeaennanch no NoayBoHE C OTKAOHEHMEM +/- 5°,

MocnenoBaTenbHOCTL Onepaunii AoaKHA COOTBETCTBOBATL YKaszaHHOM B 9.12.11.2, 3a UCK/IOYEHNEM
OAHOMONKOCHbBIX BbIKAOYaTENeN C HOMUHANbHbIM HanpaxkeHnem 230/400 B. s HUX Noc/ie WecTu onepawmii
O BbINO/IHAIOT TONbKO ABe onepaunn CO; a 3aTem 3TW BbIKAOYATENN AOMNONAHUTENBHO UCMbITLIBAIOT NyTEM
OZHOBPEMEHHOIO OCYLLEeCTBeHMA 04HOM onepaumn O c NOAKAKOYEHNEM MO OAHOMY TAKOMY BbIKAKOYATEN O
K Kaxgon dase mcnbiTaTeNIbHON LLenu, NpesyCMOTPEHHOM A5 TPEXMONOCHOMO BblKAtoYaTeNsa (PUCYHOK 5)
6e3 CMHXPOHM3ALMN BCOMOraTe/IbHOMO BbIKAOYATENA, CO34AIOLLENO KOPOTKOE 3aMblKaHMeE.

[na Tpex- N YeTblpeXNONIOCHbIX BbIKAKOYATENEN AOMNYCTUMO UCMNbITaHWE C NPOU3BOJ/IbHBLIM BblIBOpOM
TOYKM MO BOJIHE.

9.12.11.4. NicnbiTaHWe Ha ToKax cs. 1500 A

9.12.11.4.1. CooTHOWEHME MeXay paboyelli U HOMWMHANBbHOM HaMBONbWMMKM OTKAHOYAOLWMMMU
cnocobHocTaMM (KoaddpuumeHT K)

CooTHoueHne KoadouumeHTa K mexay paboyelr 1 HOMUHAIbHOW HaMbONbLIMMU OTKAHOYAIOLMMMU
CNOCOBHOCTAMM A0/IKHO COOTBETCTBOBATb YKa3aHHOMY B Tabauue 18.

Tabanuya 18

CooTHoLEeHNe Mexay paboyeit (lcs) ¥ HOMUHaNbHOW (lcn) HanbonbLMK

OTKNtOYaLWMMM cnocobHocTamU (KoadppuumeHT K)



I , A K
cn
oo 6000 BKJIOY . 1,00
Ce. 6000 mo 10000 BxJIOU. 0,75 <a>
Ce. 10000 0,50 <b>
<a> MmHMMaJIbHOEe 3HaueHue 1 = 6000 A.
cs
<b> MmHMMaJIbHOE 3HaueHue I = 7500 A.
cs

9.12.11.4.2. UcnbiTaHWe npu paboueit HanbobLLein oTKIOYatoLLEe CNOCOBHOCTH (|CS)

a) UcnbiTaTenbHyto Lenb KaambpytoT no 9.12.7.1 1 9.12.7.3 npu Ko3dPUUMEHTE MOLLHOCTM COFIACHO
Tabaunue 17.

McnbiTaHnio NnoasepratoT Tpu obpasua B uenu cornacHo 9.12.11.3.

Ecnun BXoAHble M BbIXOAHbIE BbIBOAbI MCNbITYEMbIX BbIK/tOYaTENEN HE MAPKMPOBaHbI, TO ABa 0bpasua
npuUcoeanHAIOT B OAHOM HanpaBieHUU, a TPETUM - B obpaTHOM.

b) Ans oaHO- U ABYXNOMIOCHbIX BbIK/lOUYaTeIel NoCAeA0BaTeIbHOCTb OnepaLuii Takas:

O0-t-0-t-CO.

Ona onepauunit O BCcnomoraTesnbHbI BblKAoYaTelb A CUHXPOHU3UPYIOT MO OTHOLLIEHUIO K BOJIHE
Hanpa)eHna Takum obpasom, 4Tobbl Lenb 3amblkanacb B Touke 0° Ha BoaHe Ana onepaumm O Ha nepsom
obpa3sle. 3aTem 3Ty TOUYKY cmellaloT Ha 45° gna sTopon onepaumm O Ha nepsom obpasue; AnA BTOPOro
obpa3sua ase onepaumm O A40NXKHbI 6bITb CUHXPOHU3MPOBaHbI Npu 15° 1 60°, a gna TpeTbero obpasua - npu
30°n 75°.

JonycTmoe OTKAOHEeHUE NO CUHXPOHU3aUMK +/- 5°.

MpoueAaypa McnbiTaHUA NpueBeaeHa B Tabanue 19.

Tabnunua 19

MpoueAaypa ucnbiTaHMA Npu |CS ANA oHOo-

N ABYXNOJKOCHbIX BblK/OUaTENEN

Onepauusa Obpasel
1 2 3
1 0 (0°) 0 (15°) 0 (30°)
2 0 (45°) 0 (60°) 0 (75°)
3 CO CO CO

c) lnA Tpex- 1 YeTbIPeXMoIOCHbIX BblK/OYaTeNen Nocnef0BaTeNbHOCTL ONepaLuii Takan:
O-t-CO-t-CO.

Onsa onepaumin O BCcnomoraTenbHblA BblKAOYATENb A CUHXPOHM3MPYIOT MO OTHOLIEHUIO K BOJIHE
Hanps»KeHUs Takum obpasom, 4Tobbl Lenb 3amblKanach B /060l Touke X° No BosIHe Ans onepaummn O Ha
nepsom obpasue.

3aTeM 3Ty TOUKY cmeLlatoT Ha 60° gna onepaummn O Ha BTopom obpasLe U elle Ha 60° gnsa onepauun O



Ha TpeTbem obpasue.
Jonyctumoe OTKNOHEHWE NO CUHXPOHM3aLUUK +/- 5°,

B uenax CMHXpOHM3aUMK ANA Pa3ANYHbIX 06pa3LI,OB cneayet ncnonb3oBaTb B Ka4eCTBE KOHTPOJIbHOIo
OAUNH U TOT e NOoAtoC.

MpoueAaypa 3TOro UcMbITaHUA NpuBeaeHa B Tabauue 20.
Tabnunua 20

Mpoueaypa UcnbITaHMA NPU |Cs ONA Tpex-

N YeTbIPEXNONMOCHbIX BbIKN toyaTenemn

Onepauusa Obpasel
1 2 3
1 0 (x°) 0 (x° + 60°) 0 (x° + 120°)
2 CO CO CO
3 CO CO CO

d) Ansa oa4HONONIOCHBIX BbIK/OYaTeNe Ha HOMUHaNbHOe HanpsaxeHne 230/400 B ncnbITaHWIo B Lienu
COrNacHO PUCYHKY 5 nogBepratoT 4OMNOAHUTEIbHbIN KOMMAEKT U3 Tpex 06pasLLos.

3T 06pasupbl BKAKOYAIOT MO OAHOMY B Kakaylo ¢asy ucnbiTaTeNbHON Lenu 6e3 CMHXpOoHM3aLmK
BCMOMOraTe/IbHOr0 BblKAOUYaTeNn A, CO34al0LLEr0 KOPOTKOE 3aMblKaHMe.

He npousBogAaT coeagMHeHUe mMeXay HEWTPasiblo UCTOYHUKA NUTaHMUA M obLel TOYKON Ha BbIXOAHOM
CTOPOHE BbIK/lOUaTeNA.

Mpoueaypa UcnbiTaHMA NpuBeaeHa B Tabauue 21.

2
MpumeyaHue. Bo Bpems 3TOro UCNbITaHMA He TpebyeTcs U3MepATb 1.
Tabnnua 21
Mpoueaypa ucnbiTaHMA Npu |Cs B TpexdasHom Lenu

A9 OAHOMOMIOCHBIX BbIKAOYaTeNne Ha HOMMHaAbHOe
HanpsaxeHune 230/400 B

Onepaumna Obpasel
1 2 3
1 O O O
2 - co 0
3 co - Cco
4 Cco Cco -

9.12.11.4.3. UcnbITaHWe NPU HOMWHA/IbHOM HanboblLel OTKAYatoLLEel cnocobHOCTH (Icn)

a) UcnbiTaTenbHyto Lenb KaambpytoT no 9.12.7.1 1 9.12.7.2.

McnbiTaHMio NnoaBepratoT Tpu obpasua B uenu cornacHo 9.12.11.3.

Ecnun BXxoAHble M BbIXOAHbIE BbIBOAbI MCNbITYEMbIX BbIK/tOYATENEN HE MAPKMPOBaHbI, TO ABa 0bpasua

NpUCcoeanHAIOT B O4HOM HanpaB/eHUW, a TPETUI - B 0bpaTHOM.
MocnenoBaTeNnbHOCTb ONEPaLUM TaKas:

O-t-Co.

Ana onepau,mﬁ O BcnomoraTesibHbI BblkAOYaTeNb A CUHXPOHU3NPYKOT MO OTHOWEHUIO K BOJIHE



HanpAMKeHUa Taknm obpasom, 4Tobbl Lienb 3aMbikanacb B Touke 15° no BonHe ana onepauum O Ha Nnepeom
obpasue.

3aTem 3Ty TOUKY cmellatoT Ha 30° ana onepaunun O Ha BTopom obpasue 1 ewe Ha 30° ana onepaunun O
Ha TpeTbem obpasLe.

JonycTmoe OTKAOHEeHUE NO CUHXPOHU3aLMK +/- 5°.

B uenax cMHXpoOHM3aLUMM Y MHOTOMOJIOCHbIX BblKAloYaTenen ciedyeT UCnosib3oBaTb OAMH U TOT XKe
MOHOC B KaYeCcTBe KOHTPOJIbHOTO.

Mpoueaypa 3TOro UcnbiTaHWA NpMBeLeHa B Tabauue 22.

Tabanua 22

Mpoueaypa ucnbitanma npu |,

Onepauusa Obpasel
1 2 3
1 0 (15°) 0 (45°) 0 (75°)
2 CO CO CO

b) [lna ogHonontoCHbIX BbiKAOYaTeNen Ha HOMMHanbHoe HanpskeHue 230/400 B noasepratoT
MCMbITaHMIO B LLEMW NO PUCYHKY 5 AONONHUTENbHbIA KOMNAEKT U3 YeTbipex 06pasLoBs.

Tpn obpasua BKAOYAOT MO OAHOMY B Kaxkayl ¢asy uchbiTaTeslbHOM uenu 6e3 CUMHXPOHM3aunun
BCNOMOraTe/IbHOrO BblKAtoYaTena A, CO34atoLLEro KOPOTKOE 3aMblKaHUe.

He npoun3BoaAT coeanHeHNE MeXAY HEWTPAIbIO MCTOYHUKA NUTAHMA U OOLLLEN TOYKOM Ha BbIXOAHOWM
CTOPOHe BblIK/lOYaTeNA.

Mpoueaypa UcnbiTaHUA NpuBeaeHa B Tabanue 23.

Tabnunua 23

Mpoueaypa UcnbITaHMA Npu |Cn B TpexdasHou uenu

019 OHOMONIOCHbIX BbIK/AlOYaTeNnen Ha HOMMHaNbHOoe
HanpsaxeHune 230/400 B

Onepauusa Obpasel
1 2 3 4
1 O O O -
2 O CO - -
3 - - CO 0

Mocne BTOpOIt onepaumm O ¢ nepsbiM 06pa3uom no Tabavue 23 3ToT obpaseL, 3aMeHAIT YeTBEPTLIM
obpasuom.

2
MpumeyaHue. Bo Bpems 3TOro UCNbiTaHuA He Tpebyetca namepats | 1.

9.12.12. lpoBepKa BbIKAOYaTENA NOCAE UCMbITAHMA Ha KOPOTKOE 3aMblKaHue

9.12.12.1. NpoBepKa BblKAOUYATENA NOCAE UCMbITAHNI NPU MOHMUMKEHHbBIX TOKAX KOPOTKOr0 3aMblKaHuUs,
npu Toke 1500 A 1 npu paboueit Hanbonbluen oTKAOYatoLWe cnocobHocTH

Mocne Kaxaoro ns ucnbitaHuin no 9.12.11.2, unn 9.12.11.3, nan 9.12.11.4.2 BbikAto4aTeNN HE AOJTKHbI
UMeTb MOBPEXAEHUN, NPENATCTBYIOWMUX UX AaNbHENWEN 3KCnayaTaumMmn, U A0MKHbl O6biTb cnocobHbl be3
06cnyKMBaHMA BblAEPKUBATD CNeaytoLMe UCTbITaHUA:

a) Ha TOK YTeYKM Ha PAa3OMKHYTbIX KOHTaKTax cornacHo 9.7.6.3;



b) Ha aneKTpMUECKYO MPOYHOCTb U30ALUKN B COOTBETCTBMM € 9.7.3, NpoBeaeHHble Yepes 2 - 24 4 noce
MCMbITAaHWA Ha KOPOTKOE 3aMblKaHMe Npu HanpsxeHun Ha 500 B HMKe 3HaYyeHus, yKasaHHoro B 9.7.5, 1 6e3
npeaBapuTesIbHOMN BAAXXHOW 06PaboTKM.

B xo4e 3TUX MCNbITaHUI cnefyeT NPOBEPUTL, YTO YCTPOMCTBO MHAMKALUM NOCAE UCMbITAHUA COrNACcHO
YCNOBUAM, YKa3aHHbIM B nepeyncieHmn a) 9.7.2, yKasblBaeT Ha Pa3sOMKHYTOE MOJIOXKEHWE KOHTAKTOB, a
nocne UCMbITaHUA No nepevmcaeHmnto b) 9.7.2 - Ha 3aMKHYTOE NONOMXKEHME;

C) Kpome TOro, nocne wucnbiTaHuii no 9.12.11.3 wam 9.12.11.4.2 BbIKNOYATENN HE AOJIKHbI
pacuenaaTbCA NPU NPonyckaHun Toka, pasHoro 0,85 yc/0BHOro TOKa HepacuenieHnsa, B Te4eHNe YCIOBHOTO
BpemMeHu Yepes BCe No/oca, HA4YMHAA C XO/I0AHOM0 COCTOAHMA.

Mo OKOHYAHWM 3TOM NPOBEPKM TOK MOCTEMNEHHO YBE/AIMYMBALOT B TeueHne 5 ¢ go 1,1 ycnoBHOro Toka
pacuenaeHus.

BbIkntoyaTeNnu A0IKHbI PACLLENUTLCA B TEYEHUME YCIOBHOTO BPEMEHMU.

9.12.12.2. NpoBepKa Nocsie UCMNbITaHUA NPU HOMWHaNbHON HanbobLLen OTKAOYatoWen cnocobHOCTH

Mocne wucnbiTaHnit cornacHo 9.12.11.4.3 NOAMSTUNEHOBbIA JINCT HE AO/IKEH MMETb OTBEPCTUH,
BUAMMBIX MPU HOPMANbHOM WU CKOPPEKTUPOBAHHOM 3peHuu 6e3 AONONHUTENbHOTO YBeAMYEHWA, a
BbIKNIOYATENM HE [AO/KHbI MMETb MOBPEXAEHWUN, MPEMATCTBYIOWMX WX AaNbHENWer 3KcnayaTauuu, wm
OONXKHbI ObITb CNOCOOHbI 6€3 06CNyKMBAHUA BblAEeprKaTb CeAyoLMe UCbITaHUA:

a) Ha TOK YTEUKM Ha Pa3OMKHYTbIX KOHTaKTax coriiacHo 9.7.6.3;

b) Ha aneKTpMUECKYO MPOYHOCTb U30ALUKN B COOTBETCTBMM € 9.7.3, NpoBeaeHHble Yepes 2 - 24 4 noce
MCMbITaHMA HA KOPOTKOE 3aMblKaHWe Npu HanpsaxeHun 900 B n 6e3 npesBapuTeNbHOM BAAXKHOW 06paboTKu.

B xo4e 3TMX MCNbITaHUI cnefyeT NPOBEPUTL, YTO YCTPOMCTBO MHAMKALUM NOCAE UCMbITAHUA COrNACcHO
YCNOBUAM, YKa3aHHbIM B NepeyncieHnn a) 9.7.2, ykasblBaeT Ha Pa3OMKHYTOE MOJIOXKEHNE KOHTAKTOB, a Npu
UCMbITaHWW NO NepeuncieHnto b) 9.7.2 - Ha 3aMKHYTOE NOJIOXKEHWE;

C) KpoMme TOro, BbIKAOYATENN AONKHbI PACLENUTLCA B TEYEHME BPEMEHM COIIACHO UCMBITAHWUIO C) NO

Tabamue 7 Npu NPOXOXAEHUM Yepes Bce nositoca Toka, pasHoro 2,8 |, Ho npu HuxHem npeaene spemenn

0,1cBmectolc.

Obpasey, 1 no Tabaumue 23 He NOABEPratOT NPOBEPKE MO AAHHOMY MYHKTY, TEM HE MEHEE, OH LO0/IKEH
cooTBeTCTBOBATbL TpeboBaHmam 9.12.10.

9.13. MNpoBepKa CTOMKOCTU K MEXaHUYECKOMY TONYKY U yaapy

9.13.1. MexaHU4eCKM1IA TONYOK

9.13.1.1. UcnbiTaTenbHOE YCTPOMNCTBO

BbIkntouaTenb NoABEPratoT MEXaHUYECKMM TOYKAM C UCMO/1b30BAaHUEM YCTPOMCTBA, MOKA3aHHOIO Ha
pUCYHKe 8.

K 6eToHHOMY 670Ky KpenaT aepeBAHHOE OCHOBaHME A, K HEMY Ha LIapHUpe KpenaT AepeBAHHYI0
nnatdopmy B. Ha atoit nnatdopme ycTtaHaBAMBAIOT AepeBsaHHY NanTy C, KOTopas MOXKeT GMKCUpoBaTbCA
Ha Pa3HbIX PAaCCTOAHMUAX OT LWAPHUPA U UMETb ABa BEPTUKAJIbHbIX Nos10KeHUA. KoHeu, naaTdopmbl B cHabxeH
METAN/IMYECKMM NIACTMHYATLIM YNOpom D, KOTOpbI onMpaeTcsa Ha CNUpPanbHYO NPYKUHY € KO3dPULUMEHTOM
ynpyroctu 25 H/mm.

BbikAtoyaTenb HageXHo 3akpennatoT Ha naute C Tak, YTO paccTosHWE FTOPU3OHTaIbHOM ocu 0bpasua
ot nnatdopmbl B coctaBnset 180 mm, nanty C, B CBOKO oYepeapb, KPENAT TaK, YTO PAcCTOAHME OT MOHTaXKHOM
NOBEPXHOCTM A0 WapHupa coctasnaeT 200 mm, KaK MOKa3aHO Ha pUCyHKe 8.

Ha nosepxHocTM nanTbl C, NPOTMBOMNONOMHON MOHTA*KHOW MNOBEPXHOCTU BbIKAtOYATENA, KpenAT
OO0MOJIHUTE/IbHYIO Maccy TakMm 0bpa3om, 4To Ha yrnop D co3aatoT cTaTuyeckoe aasieHue, paBHoe 25 H, ana
TOro, 4tTobbl 06eCcneyYnTb NPAKTUYECKN NOCTOAHHbBIA MOMEHT MHEPLIUKN BCEN CUCTEMDI.

9.13.1.2. MeToAuKa UcnbITaHMA

Mpwu BbIKAlOYATENE, HAXOAALWEMCA B 3aMKHYTOM MOJIOXKEHUWN, HO HE MOAKAOYEHHOM K KaKOMy-1Mbo
MCTOYHUKY TOKa, nnatdopmy B 50 pas nogHMmalOT 32 cBOOOAHbIM KOHEL, M OTNYCKAOT € BbICOTbl 40 Mm ¢
TAaKMMU MHTEPBAZIaMW MeXAy Noc/iefoBaTe/IbHbIMW NaZeHMAMM, 4TODObl 0bpasel, Mmesn BO3MOXKHOCTb
nepemnTn B COCTOAHME MOKOA.

3aTem BbIKOYATENb KPEMAT Ha NPOTMBOMONONKHOW NoBepxHOcTM nNanTel C M nnatopmy B cHosa 50
pa3 cbpacobiBatoT.

Mocne sToro wucnbiTaHna nauty C nosopaumsatoT Ha 90° BOKPYr BeEPTUKANbHOW OCU U MNpwU
HeobXxo4MMOCTN MepemeLLatoT TaK, YTobbl BEPTUKANbHAA OCb CUMMETPUM BbIKAOYATENS HAXOAMNACb HA
pacctoaHum 200 mm OT WapHUpa.

3aTem nnatdopme B nossosatoT ynactb 50 pas c BbikAOYaTENEM, 3aKpenIeHHbIM Ha O4HON CTOpOHEe



nauntbl C, u 50 pas ¢ BbIKAOYATENEM, YCTAHOBAEHHBIM C MPOTUBOMNO/IOKHOM CTOPOHbI NANTbI C.

Mepea KaxXabiM N3MEHEHMEM NONOXKEHUA BbIKAKOYATE/Ib BPYUYHYHO 3aMbIKAOT U Pa3MbIKatoT.

Bxoae McnbiTaHWI BbIKAOYATE b HE AO/IKEH OTKAOYATLCA.

9.13.2. MexaHun4eckuit yaap

MpoBepKy OTKPbITbIX YacTel BbIKAOYATENSA, YCTAaHOBIEHHOIO KaK A5 HOPMaJibHOM aKCnayaTaumm (cm.
npumedaHme K 8.1.6), KOTOpble MOryT MOABEPraTbCA MEXaHMYECKMM yaapam npu HOpManbHOWM
aKcnayatayuum, npoBoasaT no 9.13.2.1 ana BbikAOYaTeN el BCEX TUMOB M AOMNOJAHUTENBHO NO:

-9.13.2.2 - AnA BBUHYMBAEMbIX BbIK/IlOYaTENEN;

-9.13.2.3 - gns BbIKAOYATENEN, NPEAHA3HAYEHHbIX 419 MOHTA)Ka Ha penKe, U 419 BCeX TUNOB BTbIYHbIX
BbIKAtOYaTENEN, NpeLHa3HAYEHHbIX 41 HAapYKHOM YCTaHOBKY;

- 9.13.2.4 - pna BbIKAtOYATENEN BTBIYHOIO TUMA, KPENAEHUSA KOTOPbIX 3aBUCAT TOJIbKO OT UX BTbIYHOIO
npUcoeanHeHus.

BbikAtoyaTenn, npesHasHaYeHHble 418 NPUMEHEHUA TONIbKO B MONHOCTbIO 3aKPbITbIX 060/104Kax, He
noasiexkat AaHHOMY UCTbITaHUIO.

9.13.2.1. O6pasubl nNpoBepsAlT yaapamu C MOMOLLbIO YAAPHOrO WCMbITAaTENbHOMO YCTPOMCTBA,
NOKA3aHHOro Ha pucyHkax 10 - 14,

[0N10BKY yAapHOTO 3/IeMeHTa BbINOJIHALOT noaychepuryeckon dopmbl paguycom 10 mm 13 nonvammaa,
nmerollero Teepaocte no Poksenny 100 HR. YpapHbiit anemeHT umeet maccy (150 +/- 1) r m KecTko
3aKpen/ieH Ha HUKHEM KOHLE CTasibHOW Tpybbl HAPYKHbIM AMaMeTPOM 9 MM U TONWMHON CTeHKN 0,5 MM,
LWIAPHUPHO MNOABELWEHHON BEPXHUM KOHLOM TakMm 06pa3om, 4yTobbl OHa MOrNa KayaTbCA TONbKO B
BEPTUKANbHOM NNOCKOCTU.

Ocb lWwapHMpa HaxoanTcs Ha BbicoTe (1000 +/- 1) Mm HaA, OCbio YAAPHOrO 31eMeHTa.

Ona onpepeneHna TBepAOCTM NOSMAMMAA TONOBKU YAAPHOrO 31eMeHTa No wWkKane Pokeenna
NCNOb3YIOT Cheaytouune ycaoBua:

- AnameTp wapuKa (12,7 +/- 0,0025) mm;

- HavyanbHan Harpyska (100 +/- 2) H;

- AonoNHUTeNbHaA HarpysKa (500 +/- 2,5) H.

MpumeyvaHue. JononHntenbHaa MHPoOPMaALMA, Kacatowanca onpeaeseHnsa TBEPA0CTU NAACTMACC Mo
Poksenny, npusegeHa 8 NOCT 24622.

KOHCTPYKUMA MCMbITaTeNbHOFO YCTPOMCTBA TaKOBa, YTO A/1A yaepKaHua Tpybbl B rOpM30OHTa/IbHOM
NMONOXEHUN K TNLEBOM NOBEPXHOCTUN YAAPHOTO 3/1eMeHTa HEOHX0ANMMO NPUNOKNUTL ycunume ot 1,9 go 2 H.

BbIkAtoYaTeIM NOBEPXHOCTHOTO MOHTAXKa MOHTMPYIOT Ha paHepHOM auncte pasmepamm 175 x 175 mm
N TO/NIWMHOM 8 MM, 3aKpPEn/IieHHOM CBOMMW BEPXHEW U HUMKHEN KPOMKAMM B MKECTKUX KPOHLITEMHaX,
AB/IAOLLMXCA YACTbO MOHTaXKHOM ONOPbI, KaK MOKa3aHO Ha pUCYHKe 12.

MoHTasKHas onopa Ao/KkHa umeTb maccy (10 +/- 1) Kr u 6bITb yCTaHOB/IEHA Ha »KECTKON pame C
MOMOLLbIO LIAapHMPOB. PaMy KpenAaT K MaCcCUBHOM CTeHe.

BbIkAtoyaTeNIM yTONAEHHOTO MOHTA)Ka MOHTUPYHOT B UCMbITaTE/IbHOM YCTPOMCTBE, KAaK NOKa3aHO Ha
pucyHKe 13, KOTOpPOe, B CBOIO O4epesb, 3aKPENIAIOT HA MOHTaXHOM ONope, KaK NOKa3aHOo Ha pPUCYHKe 12.

Bbikntouatenn, npefHasHaYeHHble ANA MOHTaXa Ha pacnpenesntenbHOM LUNUTe, YCTaHaB/AMBAOT B
ncnbiTaTe/IbHOM YCTPOMCTBE, KaK NOKa3aHO Ha pUCYHKe 14, KOTopoe 3aKpenaatoT Ha MOHTAXKHOM Onope, Kak
NMOKa3aHo Ha puUcyHKe 12.

BbIKNtoYaTenn BTbIMHOTO TUMA YCTAHABAMBAIOT C MOMOLLbIO COBCTBEHHbIX CPEACTB KPEnieHUsa Ha UX
CODBCTBEHHbIX OCHOBAHMAX, KOTOpble 3aKpenaAlT Ha ¢GaHepHOM AUCTe ANA HACTEHHOrO MOHTaXa Wau B
YCTPOWCTBAX NO PUCYHKY 13 - ANA yTONNEHHOrO MOHTAXa UM NO PUCYHKY 14 - ANA MOHTAXKa B WMTKaX U Ha
naHenax, 4To NPUMMEHUMO.

BblkntouyaTenn BBMHUMBAEMOrO TWUMA MOHTUMPYIOT B COOGCTBEHHOM NATPOHE, KOTOPbIN KECTKO
NPUKPENAAIOT K MOHTAXXHOW onope U3 KBaApaTHOro GpaHepHOro AMCTa Co CTOpoHoli 175 mm, TonwmHolu 8
MM.

BbIkntoyaTen BUHTOBOTO KpPenaeHUs 3aKpeniatoT BUHTaMMU.

BbIKkAtoYaTeIM peeyHOro MOHTaXKa yCTaHaB/IMBAOT Ha COOTBETCTBYIOLEN pelike.

BbIkatoyaTenn, npegHasHavyeHHble g18 BUHTOBOrO M PEEYHOIO MOHTAXKa, 411 UCNbITaHUN HeobxoaAnmMo
3aKpenaATb BUHTAMM.

KOHCTpYKUMA MCMbITaTeIbHOFO YCTPOMCTBA TAaKOBA, YTO:

- obpaseu, MoxeT bbiTb NepemelleH roOpU30OHTaZIbHO M MOBEPHYT BOKPYr OCU, NepneHAUKYNApHON



NoBepxXHOCTM GaHEPHOrO NNCTa;

- GaHepHbIN ICT MOXKET BPALLLATbCA BOKPYT BEPTUKAbHOM OCM.

BbikntouaTenn ¢ KpbllWKamu (MpYM HannuymMmM) MOHTUPYIOT KaK A8 HOPManbHOM 3KCMyaTauum Ha
baHepHOM INCTE MM B COOTBETCTBYHIOLLLEM UCMbITaTENIbHOM YCTPOWCTBE TaK, YTOObI TOUKa yaapa /iekana B
BEPTUKAIbHOM NJIOCKOCTU, NPOXOAALLEN Yepes OCb KaYaHMA MasTHMKa.

KabenbHble BBOAbI, KOTOPbIE HE CHabXeHbl NPobuBaemMbIMU Anadparmamm, OCTaBAAIOT OTKPLITbIMMU.
Ecnn oHM cHabkeHbl Anadparmamu, To ,Be U3 HUX NPOOMBAIOT.

Mepen HaHeceHMeM yAapOoB BUHTbI AN5 KPENJeHWUA OCHOBAHMWM, KPbILWEK U T.4. 3aTATMBAOT MOMEHTOM,
paBHbIM 2/3 yKkaszaHHoro B Tabanue 10.

YaapHbIi anemeHT cbpacbiBatloT € BbicOTbl 10 CM Ha MOBEPXHOCTM, KOTOpble AOCTYMHbI, KOraa
BbIK/Il0YaTe/Ib CMOHTMPOBAH KaK 419 HOPMaJibHOWM 3KCNyaTauuu.

BbicOTy nageHns onpeaensaioT Kak BEPTUKANIbHOE PACCTOAHME MEXKAY MOJIOKEHUAMU KOHTPObHOM
TOYKM B MOMEHT OTMYCKAaHMA U B MOMEHT yZapa MadaTHUKaA.

KOHTPO/IbHYIO TOYKY OTMEYalOT Ha MOBEPXHOCTU YAAPHOro 3/1EMEHTa B MecTe NnepecevyeHus C HeW
JINHUUN, NPOXOoAALLEN Yepe3 TOYKY nepeceyeHMa ocein cTasbHOW Tpybbl MAsTHMKA M YAAPHOro 31eMeHTa
nepneHAMKYIApPHO NIOCKOCTU, B KOTOPOM nexat obe ocu.

MpumedaHme. TeopeTUUYECKN KOHTPOAbHOM TOUKOWM A0/KEH OblTb LLEHTP TAXKECTU YA4APHOIOo 3/IEMEHT],
HO, MOCKOJIbKY €r0 LLEHTP TAXKECTU TPYAHO ONPesenUTb, KOHTPOJIbHYHO TOUKY BbIOMPAIOT, KaK YKA3aHO BbILLe.

Kaxgblii BbIK/ItlOYaTe b NOABEPratoT AeCATU yAapam, 4,Ba U3 KOTOPbIX HAHOCAT Ha OpraH ynpasaeHus,
a OCTaNbHble PaBHOMEPHO pacnpesensatoT no Tem YacTam obpasuia, KoTopble NPeanoaoKUTENbHO Hanboee
NoABEPKEHbI yaapam.

Yaapbl He HaAHOCAT no npobuBaembim Auadparmam WMAM KaKMM-IMOO OTBEPCTUAM, 3aKPbITbIM
Npo3payHbIM MaTEPUANIOM.

Kak npaBuno, oavH yaap HAaHOCAT MO KarKAoW BOKOBOW cTeHKe obpasLua mociae NoBOpoTa BOKPYr
BEPTUKA/IbHOW OCKM HACKO/JIbKO BO3MOXHO, HO He 6onee yem Ha 60°, U ABa yAapa - NpuMbAN3UTENBHO
nocpeayHe Mexay TOYKOW yaapa no 60KOBOWM CTEHKE M TOYKaMM yAAPOB NO OpraHy ynpaBaeHuUs.

OcTanbHble yaapbl HaHOCAT NogobHbIM obpasom nocne nosopoTa obpasua Ha 90° BOKpyr ocw,
nepneHANKyNApHoON paHepHOMY NUCTY.

Ecnv npeaycmoTpeHbl KabenbHble BBOAbLI MAK NpobuBaemble Anadparmbl, To obpasel, ycTaHaBAMBaOT
Tak, YyTobbl 06€ NMHUN HaHEeCEHWSA yAaPOB PACMOAraancb NO BOSMOMXKHOCTU Ha PaBHbIX PACCTOAHMAX OT 3TUX
OTBEPCTUIA.

N3 gByx y4apoB MO OpraHy ynpasiaeHWs OAWMH HAHOCAT, KOr4a opraH ynpaB/ieHUA HaXxo4uTcs B
nonoxeHun "BKN.", a opyro - B nonoxeHuun "oTkn.".

Mocne ucnbiTaHMA 06pasLbl He AO0/KHbI MMETb MOBPEXKAEHUI B Npeaenax AencTBMA HACTOALLEro
CTaHAapTa, B OCOBEHHOCTU KpPbIWKK, KOoTopble, OyayynM CNOMaHbl, AEeNalT AOCTYMHbIMKM 4acTu nog,
HanpsXeHnem WAWM NPenaTCcTBYIOT AasibHelWweln 3KcnayaTauuu BbikatovaTena. OpraHbl ynpaBieHus,
NPOKAAAKM U NePeroposKm 13 U3oNALMOHHOTO MaTepmrasa He A0KHbl UMETb MOBPEXAEHNN.

B COMHUTENbHbIX CNyYanx NPOBEPAIOT BO3SMOXKHOCTb YAAJEHUA UAWN 3aMeHbl BHELUHUX YaCTeN, TaKuX,
KaK 060/104KN MK KPbIWKK, 63 NoBpeXXAeHMA STUX YacTel UAN UX NPOKAA[OK.

MpumeyaHue. YxyplleHWMem BHELWHero BuAa, HeboNbWMMW BMATMHAMW, He YMEHbLUAWUMMU
PaCCTOAHMUI YTEUYKN UAN BO3AYLLIHbIX 3a30PO0B A0 3HAYEHUIN HUMXKE YKa3aHHbIX B 8.1.3, U MENKUMM CKONaMK,
He CHUMKAIOLLMMM 3aLMTbl OT SNEKTPUYECKOTO yaapa, NpeHebperatoT.

9.13.2.2. BbIkAtoYaTeENN BBMHUMBAEMOIO WMCMNOJHEHMA BKPYYMBAIOT 4O YrNopa B COOTBETCTBYHOLLMIA
NaTPOH C NPUIOXKeHNem B TedeHne 1 MUH KpyTalLero momeHTa 2,5 H x m.

Mocne wchbITaHUA He AOMKHO ObiTb MOBPENAEHWNA, YXYALWAOWMX IKCNAYaTaLMOHHbIE CBOMCTBA
obpasua.

9.13.2.3. BblkntoyaTenu, npegHasHayYeHHble A4A KPenneHus Ha pelrike, MOHTUPYIOT Kak ana
HOPMa/IbHOM 3KCM/yaTalUnM Ha pPelike, KECTKO 3aKpenjeHHOW Ha TBepAoW BepTUKa/IbHOM cTeHe, Ho 6e3
NOAK/OYEHHbIX Kabesiel, yCTaHOBIEHHbIX KPbIWeK UAW 3aWMTHbIX NAACTUH.

BblkntoyaTenm BTbIMHOTO UCMOJIHEHMA YCTAHAB/IMBAKOT BMECTE C COOTBETCTBYHOLWMMMN OCHOBAHMAMM B
COYSIEHEHHOM MOJIOXKEHMU, Ho 6e3 nogcoeamHAeMbIX Kabenen Nan KpbiLeK.

K nepepHei noBepxHOCTHU BbIKAtOYaTeNA 6e3 pbIBKOB B Te4eHMe 1 MUH NPUKAaLAbIBatOT HanpaBaeHHoe
CBepXy BHWU3 BepTMKanbHoe ycuame 50 H, 3aTem ObICTPO B TedyeHMe 1 MWUH MPUKAAAbIBAKOT CHU3Y BBEPX



BepTMKanbHoe ycunme 50 H (cm. pucyHok 15).

Bo BpemA MCNbITaHUA KpenieHue BbIKAKOYATeNA He [OJIKHO paccnabnAtbcAa; nocne MCNbITaHUA
BbIK/HOYATE b HE A0/KEH UMETb NOBPEXKAEHWN, HAPYLLAKOLLNX €r0 Aa/IbHENLLYIO SKCMyaTaLlMIo.

9.13.2.4. BbikNto4aTenu BTbIYHOrO TUNA, KPenaeHUA KOTOPbIX 3aBUCAT UCKAKOUUTENIbHO OT UX BTbIYHOIO
npucoeanHeHMs, yCTaHaBANBAOT BMECTe C COOTBETCTBYIOLWMMU OCHOBAaHUAMM B COYNEHEHHOM MOJIOXKEHUU,
Ho 6e3 noacoeAnHAEMbIX Kabenen UK KpblLLeK, KOTOpble NPUKPENAAIOT K BEPTUKAbHOMN }KECTKOM CTeHE.

K BbIKNtOYATENIO B TOUKE, PaBHOOTCTOALLEN OT BTbIYHbIX MPUCOEANHEHWNN, NPUKNALAbIBAIOT 6e3 PbIBKOB
B TeyeHme 1 muH ycunme 20 H (cm. pucyHok 17).

Bo Bpemsa ucnbITaHnA 0b6e couneHAeMble YacTU: BbIKNHOYATENIb U OCHOBAHWE - HE AO/IKHbI 0CN1abnATbCA
M CMeLlLaTbCsl, @ MOCAe WUCMbITaHUA He LO0MKHbl MMETb MOBPEXAEHUN, YXYALAOWMX UX AaSbHEnLWyo
aKCNAyaTaumio.

9.14. NpoBepKa TePMOCTONKOCTH

9.14.1. O6pa3ubl 6€3 CbeMHbIX KpbIWEK NPU UX HaZMYMKU BblAEPKMBAOT 1 4 B Kamepe Tenna npu
Temnepatype (100 +/- 2) °C; cbeMHble KPbILWKK MPU UX HaIMYUU BblAEPHKMUBAIOT B TedeHMe 14 B Kamepe Tenna
npu TemnepaTtype (70 +/- 2) °C.

Bo BpemA ucnbiTaHuii obpasubl He AO0MXKHbI MpeTepnesBaTb M3MEHEHWN, MPENATCTBYHOLMX KX
OaNnbHeWLWen 3KCnayaTaumm, a 3a/IMBOYHbBIA KOMMNayHA, NPU ero Ha/Munum He AO0/KEH BbITEYb HACTO/LKO,
4TOObI OTKPbIINCH YAaCTU, HAXOAALLMECA NOL HANPAXKEHNEM.

Mocne uCNbITaHUA M ECTECTBEHHOIO OXAaXKAeHMA 06pasLoB MNpUMBAU3UTENBHO A0 KOMHATHOWM
TeMnepaTypbl Haxo4AWwMeca NoA HanpAXXeHnem 4actu, Kotopble BbliM HeAOCTYNHbI, AONXKHbI OCTAaBaATbCA
HeAOCTYNMHbIMU MPU MOHTaXe, Kak B HOPMAasbHbIX YCNOBMAX IJKCNAyaTauuuM, Aaxe ecnu NpUMeHAtoT
CTAHAAPTHbIN UCMbITaTENbHbIN Nanew, ¢ ycunanem He 6onee 5 H.

Mocne ncnbiTaHMA MapKMPOBKA A0/IKHA OCTAaBATbCA YETKOM.

ObecugeynBaHue, B3LYTUA UNN HE3HAUYUTEIbHbIE CMELLEHWUSA 33/IMBOYHOIO KOMMNAayHAA HE YYMTbIBAIOT,
€C/IM NPU 3TOM He CHUKaeTcA 6e30NacHOCTb, TPe6OBaHMA K KOTOPOW YCTAHOB/IEHbI HACTOALLMM CTaHAAPTOM.

9.14.2. Hapy»KHble Yyactn ABT, BbINOAHEHHbIE U3 U30MALMOHHOIO MaTtepmnana n npegHasHayeHHble
ONA yAEPKAHUA B HY)KHOM MOJIOXKEHUN TOKONPOBOAALLMX YaCTeN UAW YacTen 3alWMTHOW LLenu, noasepratoT
MCMbITAHWIO AaBAEHWEM LIAPMKA C MOMOLLBIO YCTPOMCTBA, NPUBEAEHHOIO Ha PUCYHKe 16, UCKAKOYasA, rae 3T
NPUMEHNMO, U30NALMOHHbIE YacTU, HeobxoanmMble ANA yAEep!KaHUA B HYXKHOM MOJIOXKEHUWN BbIBOAOB A/A
33aLWMTHbIX MPOBOLAHUKOB, CMOHTUPOBAHHbIX B KOPOOKeE, KOTOpble HE0HX0AMMO UCMbITbIBaTL COrnacHo 9.14.3.

MopgneKallyro UCNbITAHUIO YacTb YCTaHABAMBAIOT Ha CTa/IbHOM onope Tak, Y4Tobbl NpegHasHayeHHas
019 UCMbITAaHUA MOBEPXHOCTb OKAa3a/sacb B FOPU3OHTASIbHOM MOJIOMKEHWUW, U K 3TON NOBEPXHOCTU C yCUANEM
20 H npuKMMatoT CTaIbHOM WAPUK gMaMeTpom 5 mm.

McnbiTaHne NpoBOAAT B Kamepe Tenia npu Temnepartype (125 +/- 2) °C.

Yepes 1 4 wapuKk cHMMalOT ¢ obpasua, obpasel, oxnaxaatotr B TedeHne 10 ¢ Ao npuban3nTENbHO
KOMHATHOM TeMnepaTypbl NyTEM MNOFPYKEHWUA B XON04HYIO BOAY.

MN3mepeHHbI OTNeYaToK LWapuKa He A0KEeH NpeBbiwaTh 2 MM B AMaMeTpe.

9.14.3. Hapy*Hble yact ABAT 13 U301ALNMOHHbBIX MAaTEPUANIOB, He NpeAHa3HaYeHHble oA yaeprKaHua
B HY>KHOM MOJIO}KEHMUW TOKOMPOBOAALLMX HYACTEN UK YacTel 3aLMTHOM LLenu, AaxKe ec/iv OHW HAXo4ATCA B
KOHTaKTe C nocnegHMMU, NoABepraloT UCMbITAHMIO AaBJeHUeM LapuKa B cooTBeTcTBUM ¢ 9.14.2, HO npu
Temnepatype 601ee BbICOKOW U3 AByx: AMbo (70 +/- 2) °C, nnbo (40 +/- 2) °C natoc Hanbonbliee npesbllleHne
TemnepaTypbl COOTBETCTBYIOLLLEN YAaCTH, onNpeaeneHHoe Npu ncnbitaHum no 9.8.

Mpumeyanusa. 1. Ona ueneit ucnbitaHuii no 9.14.2 n 9.14.3 ocHoBaHMA BbIKAOYATENEN HAaCTEHHOrO
MOHTaXa CYUTAIOT HAPYKHbIMU HYACTAMMU.

2. UcnbitaHmam no 9.14.2 n 9.14.3 He noagseprardT 4aCTU, WM3rOTOBJIEHHbIE M3 KepamUyecKux
maTepuanos.

3. Ecnv age nnv 6onee M30NALUMOHHbIE YacTK, ynoMmaHyTble B 9.14.2 unm 9.14.3, BbINOJIHEHBI U3 OAHOTO
M TOro e maTepuana, UCMbITaHUIO NOABEPraloT TONbKO OAHY M3 3TMX Yacten no 9.14.2 mam 9.14.3, yTo
NPUMEHMMO.

9.15. CTOMKOCTb NPOTUB aHOMaJ/IbHOTO HarpeBa M OrHA (UCNbITaHWe PacKaieHHOM NPOBOJIOKON)

NcnbiTaHMA packasieHHOM NMPOBOJIOKOWN BbINOAHAKT B cootBeTcTBun ¢ &IOCT 27483&, pasgen 4, B
cnefyroLwmx yCcioBumAX:

- ONA HapY)KHbIX YacTei BbIK/AlOYaTe/iel, BbIMNOAHEHHbIX W3 WM30AAUMOHHOIO MaTtepuana U
npeaHasHavyeHHbIX 4N1A yAepKaHUA B 3a4aHHOM MOJIOKEHUM TOKOMNPOBOAALLMX YaCTeN M YacTel 3alnTHOM



Lenu, UcnbiTaHue NPoBoAAT Npu Temnepatype (960 +/- 15) °C;

- ANA BCEX OCTa/IbHbIX HAPYXHbIX YacTel, BbINOJHEHHbIX U3 U30NALMOHHOIO MaTepuana, UcnbiTaHue
npoBoAAT npu Temnepatype (650 +/- 10) °C.

MpumedaHuma. 1. UcnbiTaHna packaneHHON NPOBONOKOW NPOBOAAT A1A rapaHTUM TOro, YTO Harpetas
3NEKTPUYECKMM TOKOM WCNbITaTe/ibHaA MPOBOJIOKA B onpefeneHHbIX YCA0BUAX UCMbITAaHUA He Bbi3OBET
BOCM/IAMEHEHMA U30NALMOHHbBIX YAacTel UAW 3TU YAaCTU B C/ly4ae BO3MOXKHOIO BOCMIaMeHeHMA byayT ropeTb
orpaHuM4yeHHoe Bpemsa 6e3 pacnpocTpaHeHA NAaMeHU, UK BblAENEHUA TOPALLMX YacTuL, nam obpasosaHuA
pacniaBAeHHbIX Kanesb, CTEKAIOLWMX C UCMbITYEMOM YacTu.

2. Ans uenei AaHHOTO MCMbITaHUA OCHOBAHMA BbIKAOYATE/NE MOBEPXHOCTHOTO MOHTAXKA CYMTAOT
HAPYXHbIMM YacTAMM.

3. cnbITaHMAM He NoABepratoT YacTu, U3rOTOBJIEHHbIE U3 KepaMUYEeCKUX MaTepmnanos.

4. Ecnv Hapy»Hble YacTu U3 U30AALMOHHOIo MaTepuana caenaHbl U3 04HOro MaTepuana, UCNbITaHUIO
NoABEepratoT TONbKO OAHY M3 HUX MPU COOTBETCTBYIOLLEN TEMMNEpAType pacKaeHHON NPOBOJIOKMU.

WcnbiTaHne npoBoaAT Ha ogHOM obpasLe.

B cnyyae coMmHeHMA ucnbiTaHne AoMKHO BbiTb MOBTOPEHO eLe Ha ABYX 06pasuax.

NcnbiTaHWe NPoBOAAT C NPUIOXKEHNEM PacKasieHHON NPOBONOKU OANH pas.

Mpu wucnbliTaHuKM obpasel, A0/KeH ObiTb YCTaHOB/AEH B camoe HebnaronpuaTHoe BO3MOXHOEe
NONOXEHWE ero Mnpeanofiaraemoro MCnosb3oBaHMA (MCMbITYEMOW MNOBEPXHOCTbIO B BEPTMKA/IbHOM
NONOXEeHUN).

KoHeL, packaneHHON NPOBOMIOKM MPUKAAAbIBAIOT K MOBEPXHOCTM UCMbITYyeMOro obpasua ¢ yyetom
npeanoaaraembix yC/10BMM IKCNAyaTaLUKM, NPU KOTOPbIX HArPeTbiv UM PACKaNEHHbI 3IeMEHT MOXKET BONTH
B KOHTAKT C MOBEPXHOCTbO 06pa3La.

O6paseL, cUMTAIOT BblAEPKABLUMM UCMbITAaHNE PAaCKAIEHHOW NPOBOOKOM, eC/N:

- NM6O OTCYTCTBYIOT BUAMMOE NAaMA U AJINTENbHOE TNEHUE;

- 2Mbo nNnamsa U TaeHue Ha obpasLle camoCTOATENbHO racHyT B TedeHue 30 ¢ nocne yganeHus
pacKaneHHOW NPOBOIOKM.

He ponxHo 6biTb 3aropaHMA MAanMpPOCHOM BGymarn uauv noananvMBaHMA COCHOBOM A0CKM, KOTopble
nogKnagblBatoT nog obpaseL, BO BPems UCMbITAHUA.

9.16. NcnbiTaHMe Ha KOPPO3UEYCTOMYMBOCTb

Mopgnekalime MUCNbITAHUIO YACTU MOJIHOCTbIO O0OE3KMPUBAIOT MYyTEM MOTPYKEHMA B XONOAHbIN
XMMpeareHT Tuna meTuaxaopodopma nam odnieHHoro 6eHsnHa Ha 10 MMH. 3aTem 3TK YaCTU NOTPYKAIOT HA
10 muH B 10%-HbIi1 BOAHbIN pacTBOP X1I0PUCTOrO0 aMMoHMsA npu TemnepaTtype (20 +/- 5) °C.

be3 CywkKn, He cTpAXMBaAA Kanau, 3TU 4acTM nomewatot ewe Ha 10 MUH B Kamepy C BO3AYXOM,
HacblLUEHHbIM BNarom, npu remnepatype (20 +/- 5) °C.

Mocne 10 MUH CYLLKK 3TMX YacTen B Kamepe Tensa npu Temnepatype (100 +/- 5) °C Ha noBepxHOCTU
yacTen He A0NXKHO BbITb C/Ie40B KOPPO3UM.

MpumedaHma. 1. Cnefbl p)KaBUYMHbI Ha OCTPbIX KPOMKax W KENTOBaTyl MJEHKY, yAanAaemyto
NPOTUPAHMEM, HE YYUTLIBAIOT.

2. Mpu Mcnonb30BaHMM YKA3aHHbIX peareHToB He0bXoAMMbl Mepbl NPeL0CTOPOXKHOCTU BO M3beaHue
BAbIXaHWA NApPOB.

Ana HeboNbLINX NPYXWH N aHANTOTNYHbIX AETaHEVI, a TakKXe anAa HeaOoCTYNHbIX yacTen, noasepxeHHbIX
a6pa3MBHomy MU3HOCY, AOCTATOYHYIO 3aWNTY OT KOPPO3UUN MOXKET obecneynTb cnon cMasKku. Takne yactu
noasepraroT UCnblTaHUIO TOJIbKO NP BO3SHUKHOBEHUN COMHEHWI OTHOCUTE/NIbHO 3¢q)eKTMBHOCTM CMa304HOM
NNEHKN, N B 3TOM C/ly4ae UcnbiTaHME NpoBOAAT 6es npeaBapuUTenbHOro O6€3)‘KVIpVIBaHMﬂ.

]

PucyHok 1. CamoHapesatoumii dopmytouimii BUHT (3.3.22)
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PucyHok 4b. 1ByXnotoCHbIN aBTOMaTUYECKNIA
BbIK/HOYATENb C ABYMA 3aLLMLLEHHBIMW NOAOCAMMU
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PUcyHOK 6. YeTblpexno/itoCHbIN aBTOMaTUYECKUI BbIKAOYaTe b

YcnoBHble 0603HaYeHNA Ha PUCYHKax 3 - 6:
S - UCTOYHUK NuTaHuA; N - HelTpanb; Z - NONHbIE CONPOTUBAEHUA ANA HACTPOMKM KOHTYpPa Ha TOKM

KOPOTKOIO 3aMblKaHWA Ha YPOBHE HOMMHA/NbHON HaMbonbLIeit OTKAYatoLLEel cnOCobHOCTY; Z1 - NoJiHble
COMPOTUBAEHMA ANA HAaCTPOMKN KOHTYPa Ha TOKM KOPOTKOIO 3aMblKaHMA HUKE HOMUHAIbHOM Hanbonbluen
OTK/ItOYatoLLEN CMOCOBHOCTH; R1 - conpotusnerun; E - obonoyka mam onopa; A - BCNOMOraTesbHblIi

BbIKtOYATENb, CUHXPOHU3UPOBaHHbIM MO BO/IHE HanpsxKeHuA (MpumedaHue. Ha pucyHkax 3 u 4a A moxKeT
6bITb O4HOMOIOCHBIM BbIK/toYaTenem.); G - NepemblykM M3 NMPOBOAHMKOB MAJsIOro COMPOTUBAEHMA ANA

HaCTpOIiKM KOHTypa nepes ucnbitaHuem; R, - conpotuenenue 0,5 Om; F - mMeaHas nposonouka; P -

CeneKTopHbIM nepekatodatesb; B, Cu C' - TOUKM NnpucoeauHEHUSA peLLeTKM, yKa3aHHOoM B MpunoskeHun H (cm.
9.12.9.1).

CeyeHune npoBoAHUKOB ananHol 0,25 1 0,50 m, ykasaHHbIX Ha PUCYHKe, BbIbMpatoT no Tabauue 4 (cm.
9.12.4).

PucyHkm 3 - 6. Cxembl UCMbITAHNM aBTOMaTUYECKUX
BbIK/ltOMaTeIei HA KOPOTKOE 3aMblKaHMe
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a) KaanbposKa uenu:

A1 - OXKMAAEeMbIN TOK BK/IOYEHUA (MMKOBOE 3HaUYeHue);

—2\/5 - 0XMAaemMbli CUMMETPUYHbBIN TOK OTK/OUYEHMA (AelicTBylolee 3HaYeHme);

B1

ﬁ - Hanps)eHue A0 BKAOUYEeHUs (aelicteytollee 3HadeHume) (cm. 3.5.7);

b) Onepauus O naum CO:

A1 - BK/IlOYatoLWwasn cnocobHOCTb (MMKOBOE 3HaYeHUe);

ﬁ - OTKAKOYatoLan cnocobHOCTb (aelicTBylolee 3HaYeHue);

B

2 o
2\/5 - BOCCTaHaB/IMBaloLLLeeca HanpsaxKeHue (aencreytollee 3HavyeHume) (cm. 3.5.8).

MpumeyaHne. AMNAUTYAQ 3aMUCKU HANPAXKEHUA Nocae Nojadn MUCNbITaTeIbHONO TOKA MeHAEeTCcA B
3aBUCMMOCTU OT OTHOCUTENIbHOINo nNONOXKEHUA 3aMblKalowlero YCTpOﬁCTBa, perynmpyembiX MOJIHbIX
COI'IpOTMBI'IEHVIﬁ, A3aTYNKOB HanpAXeHnAa n B COOTBETCTBUN C NCNbITaTeNIbHOMN CXEMOMN.

PUCYHOK 7. Mpumep 3anmcu oCUMANOTPAMM TOKA U HAaNPAXKeHUs
MPY UCNbITAHUAX HA BKIOYEHME U OTK/IOUYEHNE TOKOB KOPOTKOTO
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MNocnepoBaTenbHOCTb NONOXKEHUN o6pa3u,a npun ncnbiTaHn

200 200 200 200

1 - wapHup; 2 - AonoaHUTeNbHaA macca; 3 - obpasel;
4 - meTannnyecKkaa nauTa; 5 - 6eToHHbIN 610K

PucyHok 8. YcTpoicTBO ANs UCMbITaHUI
Ha MexaHWUYeCcKU ToN4oK (cm. 9.13.1)
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HeyKa3aHHble A4ONYCKWN Ha pasmepbl:
-yrnosble: - 10"



- INHelHble:

- 80 25 mm - 0,05;

- €B. 25 MM +/- 2.

Matepuan nanbua: TepmoobpaboTaHHan cTanb.

O6a wapH1pa nanbLa MoryT usrnbatscs nog yraom 90 ° HO, HO TO/IbKO B OAHOM HanpaBieHUM.

Mcnonb3oBaHMe WTUGTA M KAHABKM - OANH M3 BapMaHTOB OrpaHUYeHus yria u3rnba wapHupa Ha yron 90°. Moatomy pasmepbl aHHbIX AeTaNel U UX NpeaeibHble

o +10
OTK/IOHEHUA Ha PUCYHKe He YKa3aHbl. PeanbHan KOHCTPYKUMA Nanbla A0/1XKHa obecneymBaTb yron n3rmba B LapHupe 90 .

PucyHok 9. CTaHAapTHbIN UCMbITaTebHbIM naney, (cm. 9.6)



BruicoTa
noabLema

1- onopa; 2 - obpasel; 3 - MOHTaXKHas onopa

PucyHok 10. YcTpoiicTBO AN5 UCMbITaHUA
Ha MexaHuyecknin yaap (cm. 9.13.2)
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MaTepuan aetanen ycTpomncrea:
1-nonnamug; 2 -5 - craneb 35

PucyHok 11. YAaapHbI aneMeHT MaaTHUKa YCTPOMCTBA
AN UCNbITaHUA Ha MexaHuYeckuin yaap (cm. 9.13.2)
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1 - rnaBHas onopa maccoi (10 +/- 1) Kr; 2 - cTepXeHb
419 NOBOPOTa BOKPYr BEPTUKA/IbHOM OCU; 3 - MOHTaXKHanA
onopa (U3 ApeBecuHbl - A1 HACTEHHOW YCTaHOBKY;
ONA APYrUX TUNOB MOHTa)Ka CM. pUCYHKM 13 1 14);

4 - 33a)KMMbl 419 NOBOPOTa B rOPU3OHTA/IbHOM NAOCKOCTH

PucyHok 12. MoHTaxHaa onopa
ONR UCMbITaHUN Ha MeXaHWYecKui yaap
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1 - cbeMHas cTafibHas NaHe b TOALWMHON 1 MM; 2 - aNlOMUHMEBbIE
JINCTbI TONIMHON 8 MM; 3 - MOHTa)KHaa nauTa; 4 - pelika
ONA YCTaHOBKM BbIK/OYaTENEN PEEUYHOr0 MOHTaXa; 5 - OKHO
B MaHenu ANA BbIXOAa BbIK/OYATENA: a - 3a30p MeXAy Kpasmu
OKHa B NaHe/n 1 KOPNycom aBTOMAaTUYECKOrO BbIKAOYaTeNA A0NKEH
coctaBnATb 1 - 2 Mm; b - BbICOTY aNtOMUHUEBBIX IUCTOB CaeayeT
BbI6UPaTb TaK, YTObbI CTanbHaA NaHeNb oNMpanach Ha BbICTYMbI



KOopnycCa BblK/1lO4aTeENA, a NPU UX OTCYTCTBUUN obecneuunsancs
3a30p 8 mm mexay naHesbilo U 4aCTAMM BbIK/1KOYaATENA,
Haxo4AaWwWnmMmnca noa HanpaXeHnem 1 Tpe6yIOLLI,MMVI 3alnTbI
,CI,OI'IOJ'IHMTEI'IbHOﬁ KprLLIKOﬁ, paCFIOI'IO)KEHHOﬁ CHapyXu naHenun

PucyHok 13. Mpumep MOHTaXKa aBTOMaTUYECKOro
BbIK/lOYaTeNa ANA KpenaeHua czaam Npu UcnbiTaHum
Ha MexaHuyecknin ygap (cm. 9.13.2)
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1 - cbemHasn naHenb U3 CTasIbHOrO INCTA TOJ'ILLI,VIHOVI 1,5 mm;
2 - aItOMUHMNEBDIE NINCTbI TO}'IU.I,MHOI\;1 8 MM; 3 - MOHTaXKHaA NaHenb;




4 - OKHO 4N14 BbIX04a Kopnyca BbIKAtoYaTena ns CTaNnbHOM NaHenu
MpumeyaHune. B oTAeNbHbIX CAyYaAX A0OMNYCTMMO YBeMYEHUE Pa3Mepos.

PucyHok 14, NMpumep MOHTaXKa aBTOMATUYECKOTrO BbIKoYaTeNs
NaHEeNIbHO-WNTOBOIo Tna npu UCNbiTaHM Ha MeXaHUYeCKNM yaap

50 H*
I

Peiika

I'*\ LWLHyp
50 HY
PucyHok 15. MNpuKnaabiBaHUe UCNbITaTeNbHOro YCUAMA

K BbIK/IlOUYaTE/I0 PeeYHOro MOHTaXa Npw UCMNbITaHUK
Ha MexaHu4yecknn ygap (cm. 9.13.2.3)

R2,5
Cdepa 1 2

1 - cTanbHOWM WapWUK; 2 - UCMbITyeMbln obpasel,



PucyHOK 16. YcTaHOBKa A1 UCMbITaHUI AaBAEHUEM LWapUKa

BTbIuHbBIE BbIBOALI MecTto npuncxeHus

/\ yeanus

-

—- Y - Ycunue

7\
B ’ =

\OCHOBaHMe ABTOMaTH4ECKUIA
BbIKNNKYATENDb




PucyHok 17. lMpumep npuKnagbiBaHUA YCUANA NPU UCMbITaHUN
Ha MexaHMYeCKUn yaap K ABYXNONOCHOMY BbIK/OYaTeNo
BTbIYHOrO TUMA, KPEnneHne KOTOPOro 3aBUCUT TONbKO
OT ero BTbIYHOroO NpucoeanHeHus (cm. 9.13.2.4)

MpunoxeHue A
(pekomeHayemoe)

METOAbI ONPEAENEHNA KOSPOULMEHTA
MOLHOCTU NPN KOPOTKOM 3AMbIKAHUIA

EamHoro metoda onpeaeneHns KosdpduumMeHTa MOLLHOCTU B YCNOBUAX KOPOTKOrO 3aMblKaHWA He
YyCTaHOBAEHO. B HacToAlEeM NPUNONKEHMM NPUBEAEHbI ABa PEKOMEHA0BaHHbIX MeToaa.

MeTopa, 1 - OnpegeneHune No cocTaBaAoLLE MOCTOAHHOMO TOKa

Yron @ moxeT O6biTb onpefeneH Mo KPUMBOW HENepuoaMuyeckol COCTaBAAIOWEN BOJHbI
aCMMMETPUYHOTO TOKa B UHTEPBA/IE MEXAYy MOMEHTaMM KOPOTKOTO 3aMblKaHWUSA 1 pa3beANHEHUA KOHTAKTOB
cnegyowmm cnocobom:

1. Mo dopmyne cocTaBnatoLLel NOCTOAHHOIO TOKa

—Rt/L

’

Id :Ido'e

roe Id - 3HayeHue COCTaBﬂﬂIOLLI,EVI NMNOCTOAHHOIO TOKa B MOMEHT t;

|d0 - 3HayeHue COCTaBJ'IFIIOLLI,eﬁ MNOCTOAHHOIO TOKa B I'IpMHFITbI[;I Ha4yaNbHbIA MOMEHT BPEMEHMWN;

L - tHAYKTUBHOCTb uenu, MH;

R - akTMBHOE conpoTueaeHue uenmn, Om;

t - Bpems, npolwejliee C Ha4abHOro MOMEHT], C;

€ - OCHOBaHWe HaTypasbHOro norapudma.

MocToAaHHaa spemeHn L/R moxeT 6biTb onpeaesieHa Mo BblllenpuseaeHHoW Gopmyne caeayoumm
obpasom:

a) M3MEPUTb 3HAYEHUE |d0 B MOMEHT KOPOTKOro 3amblkaHUA U Id B Apyroﬁ MOMeHT t nepep,

pa3sgeneHnem KOHTaKTOB,

/

b) onpegenntb BeANUUNH e " paspenus i, wa iy ;
pea Yy , Pasa d do »

c) no TabaunLe 3HaueHnit € % YCTaHOBUTbL BEIMUMHY © , COOTBETCTBYIOLLYIO 3HAUEHMIO COOTHOLIEHUA

g / lo 5
d) B aTom cnyyae ) cootsetctyeT Rt/L, oTKyaa paccumntbiatoT L/R.
2.Yron () paccuntbiBaloT No popmyne

p=arctgwlL/R,

rae @ =27t (rpe f - pakTnueckas yactora).

3TOT MeToA, He UCMONb3YIOT, eCNU TOKU M3MEPAIT C NPUMEHEHNeM TpaHCPOPMaTOpPOB TOKaA.

MeTopa, 2 - OnpegeneHune c NOMOLLbIO 3aJatoLLero reHepaTopa

Ecav npumeHAIOT 3aalolWmii reHepaTop, CMOHTMPOBAHHbLIA Ha OAHOM Bajy C WCMbITaTe/IbHbIM
reHepaTopoM, HaMnpsAMKeHWe 3TOro 3a4aloLLero reHepaTopa MOXHO CPaBHMTb Ha ocuuasorpamme no ¢ase
BHAYa/e C HaNpPAXeHMEeM UCMbITaTeNIbHOIO reHepPaTopa, a 3aTeM C TOKOM MUCMbITaTe/IbHOTO reHepaTtopa.

PasHocTb Mmexkay $a30BbIMM YriamMmn HanpAXKeHWA 3a4at0LWero reHepaTopa v raBHOro reHepaTopa, C
OAHOM CTOPOHbI, M HaMPAMKEHNA 3a4al0LWEero reHepaTopa W TOKa MCMbITaTeNbHOrO reHeparopa - C APYroMu,



NO3BO/IAET YCTAHOBUTD d)a3OBbIVI yron mexagy HanpaXeHnem M TOKOM UCMbITaTENbHOIo reHepartopa, a U3
HEro BbiBeCTU K03¢¢MLI,VIGHT MOLHOCTHW.

MpunoxeHune B
(ob6s3aTenbHoe)

ONPEAE/IEHWE BO3AYLLUHbIX 3A30POB M PACCTOAHWUIN YTEYKK

Mpn onpeseneHnMM BO3AYWHbIX 33a30POB W PACCTOAHUIMA YTEUYKM PEKOMEHAYEeTCS Y4UTbIBaTb
cnepyoulee.

Ecnun Ha BO34YLIHbLIN 3330p MM PACcCTOAHME YTEUYKM BAMAIOT OL4HA MeTan/nyeckan 4acTb uam 6onee,
CyMMa OTPEe3KOB A0/1’KHa OblTb HE MeHbLUE 33aHHOM MUHMMAIbHOM BE/IMYMHBI.

Mpw pacyeTe obuieit AMHbI BO3AYLIHbIX 3a30P0OB U PACCTOAHMUIA YTEUYKU He caeayeT NPUHUMaATb BO
BHMMaHWeE OTAE/bHblEe OTPE3KU AJIMHOM MeHee 1 Mm.

Mpw onpeseneHnm paccTOAHUN YTEUKM:

- KaHaBKW WWMPUHOW U ryOUHOM He meHee 1 Mm cieyeT U3MepaTb N0 KOHTYPY;

- KaHaBKaMM Nt0BObIX MEHbLUNX Pa3MepPOB CieayeT NpeHebpeysb;

- pebpa BbICOTOM - HE MeHee 1 mm:

- U3MepAT MO KOHTYPY, €CAN OHWU COCTaBAAKT HEOTbeMIEMYIO YacTb AeTanu U3 U30NALUOHHOIO
maTepuana (Hanpumep, NTYIO, NPUBAPEHHYIO AU NPUKPENNEHHYIO);

- n3mepAT No 6osee KOPOTKOMY M3 ABYX NyTel: BAO/Ab CTbiKa UAW Mo Nnpoduato pebpa, ecam oHU He
COCTaB/IAIOT HEOTbEMIEMOW YacTu AeTanaun U3 U30AALNMOHHOTO MaTepuana.

MpmeHeHMe 3TUX peKOMeHAALUN NPOUAIOCTPUPOBAHO HA CEAYOLMNX PUCYHKAX:

- Ha pucyHkax B.la - B.lc MOKasaHO BKAOYEHWE WAU WUCKNKOYEeHUE KaHaBKW npu onpegeneHuu
PacCTOAHUA YTEUKMU;

- Ha pucyHkax B.1d u B.le noKas3aHO BK/OYEHME WAWU UCKNOYeHWe pebpa npu onpepeneHuun
PacCTOAHUA YTEUKMU;

- Ha pucyHke B.1f nokasaH cnoco6 y4yeTa cTblka, Korga pebpo 06pa3oBaHO BCTaBAEHHbLIM
N301ALMOHHbBIM Bapbepom, HapYKHbIA NPOPUIb KOTOPOro AAMHHEE AJINHbI CTbIKa;

- Ha pucyHKax B.2a - B.2d noKas3aHO, Kak onpeaensaTb PaccTOAHME YTEYKM A0 CPeAcTB KpenseHus,
YTONAEHHbIX B U30NALUKN YACTEN U3 U3ONALMOHHOIO MaTepurana.
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PucyHok B.1a

PucyHok B.1b
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PucyHok B.2d
Pasmepbl Ha pUCYHKaX B MUIAMMETPAX

PucyHku B.1 - B.2. Mpumepbl NPpUMEHEHUA PEKOMEHA AL
no onpeseneHnto PacCTOAHUN YTEUKHU

MpunoxkeHune C
(o6s3aTtenbHoe)

YMCNO NPEACTAB/TAEMbIX OBPA3LOB U LUK/IbI
MPUMEHAEMbIX UCNbITAHUIA 414 NPOBEPKM COOTBETCTBMA
(MCO/M3K PYKOBOACTBO 2 [4], NYHKT 13.5)

MpumeyvaHune. UcnbITaHNA MOXKET BbINONHATL:

- U3roTOBUTE b B L@NAX 3aM0/IHEHUA AeKkaapaumm o cooTseTcTeum noctasku (MCO/M3K PykosBoacTso
2, nognyHkT 13.5.1);

- HE3aBMCMMan opraHM3aums B uenax ceptuounkaummn (MCO/M3K Pykosoactso 2, nognyHKT 13.5.2).

B onpepenexnax NCO/M3K PykoBoacTBo 2 TepMUH "cepTudmKauma" NpUmMeHsIoT TO/IbKO BO BTOPOM
cnyvae.



C.1. UuKnbl ncnbitaHum
McnbitaHna npoBogATt no Tabnauue C.1, rae UCNbiTaHMA B KaXKAOM LMK/E BbIMONHAIOT B YKa3aHHOM
nopaake.

Tabnunua C.1
UmMKAbI UcnbITaHU
kI Paspgen VcnelTaHMe (MM IpoBepKa)
VICIBEI- | WMJIM IIYHKT
TaHUN
A 6 MapKMpOBKa
8.1.1 Ofume IOJIOXEHMS
8.1.2 MexaHM3M
9.3 CTOMKOCTbL MapKMPOBKMU
8.1.3 BosnymHEIEe 3a30PE M PACCTOSHUS YTEUKM (TOJIBKO BHEUHME
JacTu)
8.1.6 OTCcyTCTBME B3aMMO3aMeHIeMOCTU
9.4 HamexHOCTb BMHTOB, TOKOIPOBOINAWMX YaCTe¥ UM COeOMHEHUN
9.5 HamexHOCTb pes3bOOBHIX BHIBONOB IJIS BHEUHMX MIPOBOIHUKOB
9.6 BammTa OT MNOopaXeHMs BDIJIEKTPUUECKUM TOKOM
8.1.3 BosnymHEIE 3a30PH M PACCTOSHUS YyTeUKM (TOJIBKO
BHYTPEHHME YaCTH)
9.14 TepMOCTOMKOCTE
9.15 CTOMKOCTL MNPOTMB aHOMAJIbHOT'O Harpeea M OTHHA
9.16 Koppo3ueyCcToMumMBOCTEb
B 9.7 SJIEeKTPOMBOJIALMOHHEIE CBOMCTBA
9.8 [I[peBHUIEHNE TeMIepaTyphl
9.9 28-CyTOUHOE MCIHTaHUE
Cc |C 9.11 MexaHMUeckass M KOMMYTALMOHHAS M3HOCOCTOMKOCTH
1({9.12.11.2.1| PaBoTOCIOCOOHOCTE MNPV IIOHMXEHHBEX TOKaX KOPOTKOTO
3aMEBEIKAHUSA
9.12.12 [IpoBepka BHKJIOYATEJIA I[IOCJIe MUCIHTaHMA Ha KOPOTKOE
3aMBIKaHME
C [9.12.11.2.2| VcneTaHMe Ha KOPOTKOE 3BaMBIKaAHME BHIKJIOUATEJIEN IJId
2 IPOBEPKM MX NPUTOOHOCTU K IPMMEHEHMI B cucTteMax IT
9.12.12 [IpoBepka BHKJIOYATEJIA I[IOCJIe MUCIBTaHMA Ha KOPOTKOE
3aMBIKAaHUE
D |D 9.10 XapaKTeprCTUKa pPaCLelJIeHUs
0
D 9.13 CTOMKOCTL K MEXaHMUECKOMY TOJIUKY UM yIOapy
1 9.12.11.3 PaBoTOCNOCOOHOCTE MNPM TOKE KOPOTKOTO 3aMelkaHmsa 1500 A
u 9.12.12 [I[poBepKa BHKJIOUATEJIS [OCJIE MCIHTAHMS Ha KOPOTKOE
3aMBIKaHME
E [E |9.12.11.4.2| Pabouasa HauboJbllasd OTKJoUakbmasa crnocobHocTs (I )
1 cs
9.12.12 [I[poBepKa BHKJIOUATEJIS [IOCJE MCIHTAHMS Ha KOPOTKOE
3aMEIKaHYME
E [9.12.11.4.3| HommHanbHasa HaumboJsbllad OTKJUaKmad crnocobHocTe (I )
2 cn
9.12.12 [I[poBepPKa BHKJIOUATEJIS [OCJIE MCIHTAHMS Ha KOPOTKOE
3aMBIKaHME
[lpuMmeuanye. [0 COTJIACOBAHMIO C MBTOTOBMTEJIEM OIHM U Te xe ofbpas3un
MOTYT OBITH MCIOJIB30BAHHE DoJjiee YeM OJiad ONHOTO LMKJA MCIBITaHUMA.




C.2. Yucno npeacraBasembix 06pasLOB A1a NOAHOM NpoLueaypbl UCNbITAHUI U KPUTEPUM MPUEMKM

Ecnm vcnbiTaHWo NoABepraloT TONbKO OAWMH HOMMHAA BblKAloYaTensa (T.e. TOAbKO C OAHUM PASOM
HOMMHA/NbHbBIX XapaKTEPUCTMK, CM. 5.2) M oAHOro TMna (MO YMCAy MNOMIOCOB, TUMY MIHOBEHHOMO
pacuenneHusa), To Yncno ob6pasLoB, NOABEPraeMbIX PasINYHbIM LMKIAM UCMbITaHUI, yKasaHo B Tabauue C.2,
B KOTOPOW NpuBEAEHbI KPUTEPUM MPUEMKM.

Tabnunua C.2
Yucno obpasLLoB 415 NoSHOM npoueaypbl UCMbITAaHUM
JINZ830) Umcio obpas3loB MMHMMAJIbLHOE UMCJIO Umciio obpa3LoBR OJidg
VICIIBIT @ HU 0oBpas3uoB, OPOIeIIX IIOBTOPHEIX MCIHTAaHUN/
ucnelTanusa <a>, <b> <c>
A 1 1 -
B 3 2 3
C C 3 2 <e> 3
1
cC <> 3 2 <e> 3
2
D 3 2 <e> 3
E 3+ 4 <da> 2 <e> + 2 <d>, <e> 3+ 4 <da>
1
E 3+ 4 <d> 2 <e> + 3 <d>, <e> 3+ 4 <d>
2

<a> B ueJjyioM TOJIBKO IBa LMKJIAa MCHIBTaHMM MOTYT OBITH BBIIOJIHEHBE IIOBTOPHO.

<b> IlpennoJsiaraercs, d4YTo obpa3zel, KOTOPHEM He npoueJ UCIEITaHue,
He oTBeuaeT TpeOOBaAHMAM BCJEOCTBUe »edekTOoB MBTOTOBJIEHMS MIM COOPKU,
He I[I0OKasaTeJIbHEIX IJIS KOHCTPYKLMUMU.

<c> [Ipu IIOBTOPHOM VICIIEITaHUU BCe pPes3yJibTaTEH IOJDKHEL OBITEH
[IOJIOXMUTEJIb HEIMMA .
<d> IOHOJIHUTEeJIbHEle OOpasUE TOJIbKO IJid OIHOIIOJIOCHEIX  BHIKJIOUATEJIEeN

Ha HOMMHAJbHOe Hanpsxeume 230/400 mnm 240/415 B (cMm. Tabmuuy 1) .

<e> Bce o0OpaBubl OOJDKHEI OTBeUaThb TpPe®OBaHMSAM MCHOBEITaHuy no 9.12.10,
9.12.11.2, 9.12.11.3 n 9.12.11.4, uTOo HDOOXOIUT.

<f> IInsg ODaHHOTO LMKJa BMecTO "umcjo ofOpasuob" umTay "umMcio 3alMlIeHHBIX
[IOJICOB" .

CooTBeTcTBME CTaHAAPTY NOATBEP)KAAETCA, ecnv Bce 0bpasubl cornacHo Tabauue C.2 BbiAepXKUBaloT
ncnbiTaHUA. ECAM UCNbITaHWUA BbIAEPXKMBAIOT TONIbKO MUHUMaNbHOE YMCio 06pasLos, yKasaHHbIX B Tabauue
C.2, TO WCNbITbIBAIOT AOMOAHUTENbHOE Yncno 06pa3uos, yKkasaHHoe B Tabnuue C.2, KOTOpble AO/XHbI
MO/IHOCTbIO OTBeYaTb TPebOoBaHUAM LMKAA UCTIbITAHUIA.

[na Bbikntouatenen, nmeowmx 6osee yem o4MH HOMMHAJbHbBINA TOK, UCMbITAHMAM B KaXA0M LMKNe
noABepraoT ABa pPasfesibHblX KOMMIEKTa BbIK/loUYaTeNeln OAHOroO W TOr0 Ke Tuna: OAuH - npwu
MaKCMMaabHOM, [APYroh - npu MUHUMANBHOM HOMUHaNAbHOM ToOKe. JlOMONHUTENIbHO WCMbITaHWIO

NoABepraloT oanH obpaseLl, BCex 0CTabHbIX HOMUHaNbHbIX TOKOB (ukn D, tabanypi C.1).

C.3. Yncno npeacrasasembix 06pasuoB A5 YNPOLLEHHOM NpoLueaypbl UCMbITaHWUIM

3ToT pasgen NPUMEHSIOT MpPUM O4HOBPEMEHHOM WCMbITAaHUM CEPUU BbIKAOYATENEN OLMHAKOBOWM
NPUHLMINANbHON KOHCTPYKLUMMK.

C.3.1. Ana cepun BbIKAOYATENEN OANHAKOBOW MPUHLMMAMANBHOM KOHCTPYKLMU YUCIO NOSNENKALLNX
NCNbITaHMIO 06Pa3LOB MOXKET ObITb YyMeHbLIeHo cornacHo C.3.2 u C.3.3.

YTo KacaeTcs oCTa/bHbIX AONOAHEHWUI (Hanpumep, APYrUX 3HAYEHNIH HOMUHA/IbHbIX TOKOB, PYroro



TUNa NO TOKY MIHOBEHHOTO pacuenneHuna, Apyroro 4ncna I'IOJ'II'OCOB), TO K Takom cepun BblK/AtOYaTENEN
npeabABAAIOT Te XKe Tp86OBaHMF|.

MpumeyaHune. Echm KOHCTPYKUMA BblK/OYaTeNEeN UMeeT He3HauUTeIbHble pa3nnymnAa Nno CpaBHEHUIO C
yxe O,D,O6pEHHOI‘;I CepMEVI BblK/tOYaTeNnen, To ee noasepraroT TMNOBbIM UCMbITAHNAM, a YMeHbLUeHUNE
Konn4yecrtea O6pa3LI,OB N UCNbITaHUN MOXKET BbITb COrNacoBaHO AONO/THUTENbHO.

BbIKNtoYaTENIM CYNTAIOT MPUHLMNNANBHO OANHAKOBbLIMU, EC/IN OHU UMEIOT:

- OAMHAKOBYIO KOHCTPYKLMIO;

- O4MHAKOBbIE BHELWHMWE PU3NYECKME pasmepbl Ha MOOC;

- MAEHTUYHbIE MaTepuanbl, MOKPbITUA U pa3mepbl BHYTPEHHMX TOKONPOBOAALWMX YacTei, Kpome
NPUBEAEHHbIX B NEPeYUCNEHNN a);

- O4MHAKOBbIE BbIBOAbI, KDOME NPUBEAEHHBIX B NepeyncieHun d);

- UAEHTUYHbIE pPa3mepbl KOHTAKTOB, UX MaTepunan, GopmMy 1 cnocob KpenaeHus;

- aHaNIOTMYHbIE PYYHbIE MEXaHW3Mbl YNPaBAeHUA (MX MaTepuan U GU3NYECKUe XapaKTePUCTUKN);

- MAEHTUYHbIE INTbEBbLIE M U30AMNPYIOLLME MaTepuanbl;

- MAEHTUYHbIE MaTepMasbl, KOHCTPYKLMIO M NPUHLMN AENCTBUA AYroracUTeIbHOro YyCTPOMCTBa;

- 0AMHaKoBYl0 6a30BYl0 KOHCTPYKUMIO pacuenuTesnei ToKa neperpysku, Kpome npuBedeHHbIX B
nepeuyncieHum b);

- OoAVHaKoBylo 6a30BYl0 KOHCTPYKLMIO pacuenutenei

MIHOBEHHOINo OTK/KYEHUA, Kpome

NpuBeAEHHbIX B NEPEYNC/IEHMUM C).
A TaKXe ecnu:

- X HOMUHA/IbHOE HanpAaXXeHune npegHasHa4yeHoO ANA OAHOro Buaa pacnpep,enMTeanoﬁ uenun (CM.

Tabnuuy 1);

MHOTronoJ1loCHble
CKOHCTPYNpOBaHbl U3 TEX XKe Yy3/10B, 4TO N OAHOMNO/IKOCHbIE BblIK/KOYAaTE/IM C OAUHAKOBbIMU pasmepamMmm Ha

BblIK/1lOYaTe N

nnn

COCTOAT U3

NOJIOC, 33 UCKAOYEHNEM BHELIHUX NEepeMblyek meKay NoAcamMu.,
[onycKatoTca cneaytowme pasanyms B:
a) nnowaamn nonepeyHoro ce4yeHns BHyTPEHHUX TOKONPOBOAALMNX COeANHEHWUI;
b) pasmepax 1 matepuane pacuenuteneit Toka neperpysku;

C) Yncne BUTKOB U NaoWaan nonepeyHoro ce4eHnA KaTywKum pacuenmtena MrHoBeHHOIro OTK/1l04eHnA;

d) pasmepax BbIBOAOB.

C.3.2. lna 06pasuoB c 04MHAKOBbIM K/1aCCOM MIHOBEHHOIO pacuensieHns no 4.5 yncio nognexaiimx

MCNbITaHUIO 06pasu,os MOXHO COKPaTUTb COrNnacHoO Ta6l'IVILI,e C.3.

OAHOMNONOCHbIX

BbIK/tOYaTENEN,

Tabanua C.3

CokpaleHHoe ymcio 06pasLoBs 414 CEPUM aBTOMATUYECKMX

BblK/ItOYaTeien ¢ Pa3INYHbIM YXUCIOM NOJKOCOB

JRZ834)1 Unuciio obpas3uoB B 3aBMCHMMOCTM OT YMCJIa IIOJIDCOB <a>
W CIIBI—
TaHUM 1 nojroc <b> 2 moJjioca <c> 3 moJjioca <d> 4 nosyoca <e>
A 1 ¢ MakcuMaJbHEM|1l C MakCcuMaJbHEM|l C MakKCHMMAJBbLHEM|1l C MaKCUMAaJIbHBEM
HOMMHAJIbHEIM HOMMHAJIbHEIM HOMMHAJIbHEIM HOMMHAJIbHEIM
TOKOM TOKOM <g>, <i> TOkOM <i> TOKOM <i>
B 3 ¢ MakCuMaJIbHBEIM |3 C MAaKCHMMAJIbBHEM|3 C MaKCUMMAJIBHEM |3 C MaKCHMAaJIbHBM
HOMMHAJIbHEIM HOMMHAJIbHEIM HOMMHAJIbHEIM HOMMHAJIbHEIM
TOKOM TOKOM <g> TOKOM TOKOM
C |C |3 ¢ MakcumasbHEM|3 C MaAKCUMAJIBHEIM |3 C MaKCUMAaJIbHBEM |3 C MaKCMMAaJlbHBM
1 | HOMMHAJIbHEIM HOMMHAJIb HEIM HOMMHAJIb HEIM HOMMHAJIb HEIM
TOKOM TOKOM <g> TOKOM TOKOM
C 3 C MaKCHrMaJlbHBIM 2 C MaKCHrMaJlbHBIM 1 C MaKCHrMaJlbHBIM 1 C MaKCHUMaJlbHBIM
2 | HOMMHAJIb HEIM HOMMHAJIb HEIM HOMMHAJIb HEIM HOMMHAJIb HEIM
TOKOM TOKOM IJIS IOBYX TOKOM TOKOM
BalMie HHEIX




[IOJIIDCOB UM
3 C MaKCHUMaJibHBEM
HOMIVMHAJIbHBEIM
TOKOM IJIS OIOHOTO
SalMIEeHHOT O
[oJICa

3 ¢ MaKCHUMAaJibHEM
HOMMHAJIb HEIM
TOKOM

3 ¢ MaKCHUMaJlbHEM
HOMMHAJIb HEIM
ToxkoM <h>

3 ¢ MaKCHUMaJlbHBEM
HOMMHAJIb HEIM
TOKOM

3 ¢ MaKCHUMaJlbHEM
HOMMHAJIb HEIM
TOKOM

1 mB BCcex
OCTaJIbHEIX
HOMMHAJIb HEIX
TOKOB

3 4+ 4 <f> ¢

MaKCMMAaJIbHEIM
HOMMHAJIb HEIM

TOKOM

3 4+ 4 <f> ¢

MMHVMAaJIb HBEIM

HOMMHAJIb HEIM

TOKOM

3 ¢ MaKCHUMAaJlbHBEM
HOMMHAJIb HEIM
TOKOM

3 C MMHMMAJbHBM
HOMMHAaJIb HEIM
TOKOM

3 ¢ MaKCHUMAaJlbHBEM
HOMMHAJIb HEIM
TOKOM

3 C MMHMMAJbHEM
HOMMHAaJIb HEIM
TOKOM

3 C MaKCHUMAaJlbHEM
HOMMHAJIb HEIM
TOKOM

3 C MMHMMAJbHEM
HOMMHAaJIb HEIM
TOKOM

3 + 4 <f> ¢

3 C MaKCHUMAaJIbHBEM

3 C MaKCHUMaJibHBEM

3 C MaKCHUMAaJibHEBEM

MaKCUMaJIbHEIM HOMMHAaJIb HEIM HOMMHAaJIb HEIM HOMMHAaJIb HEIM

HOMMHAJIb HEIM TOKOM TOKOM TOKOM

TOKOM 3 ¢ MMHUMMAJIBHBEIM |3 C MMHMMAJIBHEIM |3 C MMHMMAJIbHBM

3+ 4 <f> ¢ HOMMHAaJIb HEIM HOMMHAJIb HEIM HOMMHAJIbHEIM

MUHMMAaJIb HEIM TOKOM TOKOM TOKOM

HOMMHAaJIb HEIM

TOKOM

<a> EcJauM uCOHTaHue CcJenyeT I[OBTOPUTL I[IOCJie [OONyCKaeMoTo OTKas3a

corJylacHo Tabsuie c.2, MCIIOJIb 3YIOT HOBEIM KOMILJIEKT oBpas1oB oJid

COOTBEeTCTBYKIEI'O LIMKIIa MCHHTaHMﬁ.
IOOJIXHEl OBITH ITOJIOXMTEJIbHEIMMA .

<b> EcaM MUCHOBITHIBAIT TOJILKO
IOOJIXKHA OTHOCUTBLCS K KOMILJIEKTY
(BMECTO COOTBETCTByWUWENM I'pad:l) .

[Ipy NOBTOPHEIX MCHBETaHMAX BCE pPes3yJbTaTH

rpada
IIOJIIOCOB

MHOT'OIIOJIOCHEIE
obpasLuos C HaMMEHBUMM

BEIKJIIOUATEJIN, oTa
UMCJIOM

<c> INeMCTBUTENILHO IJiS IOBYXIIOJIOCHBIX BHKJIOUATEJIEV C OBYMS 3allyileHHBMMA
MIoJIIoCaMM MJIM C OIOHVMM 3SalIMIIEHHBM I[TOJIIOCOM .
<d> OJOry r1pady HEe NIPUMEHSIOT, ecnmu OOHOBPEMEHHO MCIIBEITEIBAT

YEeTEPEXIIOJIIOCHEIE BEIKJIIOUATEIN .
<e> JleMCTBUTEJILHO TakXe OJid BHIKJIOUYATEJIEM C TPEeMsa 3alMIEeHHBEMM [10JI0CaMM
Y HEWTPAJIbHBEIM IIOJIIOCOM.

<f> JIomOJIHMTEJIbLHEE ofOpasub oy OIHOIIOJIIOCHEIX  BBIKJIOUATEJIEMN 1o
Tabmuue 1.

<g> 39TO WCHOHTaHUE VBJIMIIHE , ecnau yxe VICTIBIT A HEI TpEex— WV
YeTHPEXIIOJIIOCHEIE BHKJIIOUATENN .

<h> 370 wmcneITaHuMe MUIJIMIIHE IJIS OBYXIIOJIOCHBIX BBIKJIOUATEJIEM C IOBYMS
3alMIEeHHEIMY  T[IOJIDCAMM, €CJM yXe MCIBTAaHBE Tpex— WU Yye THPE XITOJIIOCHEIE
BHIKJIOUATEJIN .

<i> Ecyimu npencTaBJIEHH MHOT'OIOJIOCHEIE aBTOMAaTMYECKME BHKJIOUATENNM, TO
UCHBEITaHMO 10 9.5 nomBeprainTcsa MaKCHMMaJIbHO YeTHpPe 3axyuMa BMHTOBOI'O THUIIA
OJId BHEIHWMX HpOBOHHMKOB! IBa — CO CTOpOHH IIMTaHMA n IBa - CcO CTOpOHH

HaTrpy3KM.

C.3.3. Kpome Toro, gna BbikAtoYaTeNel ¢ 0ANHAKOBOW NPUHLMMNMANBHON KOHCTPYKLMEN, KaK YKa3aHo
8 C.3.1, HO C pa3/IMYHbIMM TMMNAMN MFHOBEHHOIO pacuenieHns no 4.5, MOXKHO COKPaTUTb YMcno 06pasLoB
cornacHo Tabaumue C.4 no cpaBHEHUIO ¢ Yncnom o6pasLoB, yKasaHHbIX B Tabanue C.3.

Tabnuua C.4



Unknbl NCNbITaHWN ana cepuun BblK/ItOYaTeNnen

C pa3/IM4HbIMUN TUNAMWN MTHOBEHHOTIO pacuenneHna

Turn BHIKJIOUATEJIH,

UMK JIBL VICIIBITA@HMM OJIS BHIKJIIOUATEJIEM TUIIOB

VICIIEITEIBAEMOT'O
[IePBLEIM B C D
B - (D + D) + E (D + D) + E
0 1 0 1
C D <a> + B <a> - (D +D) + E
0 0 1
D D <a> + B <a> |D <a> + B <a>, <b> -
0

umkjg D ,
0

OTKJIIUAIEeNn

CIIOCOBOHOCTHIO,

BEIKJIIOUATEJIN

<a> IJsg 3TUX LUKIJIOB TPeOylnTCS TOJBKO MCOETaHusa no 9.8 m 9.10.2.
<b> Ecim cepTudbMkaumm OOOJIEXAT OOHOBPEMEHHO
u D C OOMHAKOBOM HOMMHAJILHOM
ecam obpas3usl B m D yxXe MCHBITaHH.

TUIIOB B, C
IPOBOIAT TOJIBKO

D.1. BBegeHue

Ona obecnevyeHnAa KoopaMHauMM B YCAOBMAX KOPOTKOFO 3aMblKaHUA MeXAy aBTOMATUYECKUM
BbIK/IlOYaTENEM (C1) M OPYrMM YCTPOMCTBOM 3allMTbl OT KOPOTKOro 3ambiKaHuA (ganee - Y3K3),

06'bEAMHEHHbIMM B OAHOVI uenun, HeOGXOAMMO YYUTbIBATb XapPaKTEPUCTUKUN KaXKaO0ro 13 yCTpOVICTB, a TaKxe

MpunoxkeHue D
(obAsaTenbHoe)

KOOPONHALINA B YCTOBUAX KOPOTKOIO 3AMbIKAHWNA
MEXAY ABTOMATUYECKUM BbIKNKOYATENIEM W APYTUM YCTPOUCTBOM
3ALLNTBI OT KOPOTKOIO 3AMbIKAHWA, OB bEAWHEHHBIMW B OAHOM LIEMN

nx noeegeHme B STom 06'beAMHEHMM.

MpumeyaHwue.

pacuenuTenb NeperpysKu.

Y3K3 MOKeT COCTOATb U3 NNaBKOro NpeaoxpaHuTens (MAn KoMmnaeKTa NAaBKUX npeaoxpaHuTtenei) (cm.

Y3K3 MOMKeT BK/AOYATb [AONONHUTE/NbHbIE 3aWMTHbIE YCTPOMCTBA],

pucyHoK D.1) unu apyroro BbikatovaTens (Cz) (cm. pycyHkn D.2 n D.3).

Hanpumep
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| - OH(M,D,aEMbIVI TOK KOpOTKOFO 3aMblKaHWA, Icn - HOMWHaANbHaA npe,u,eanaﬂ HaVI60fIbLuaﬂ

OTK/ItoYaoWan cnocobHocTs (5.2.4); |S - NpefenbHbIV TOK cenekTuBHocTH (3.5.14.6); | g - TOK KOOpAUHaLUK

(3.5.14.7); A - npeaayroBan xapaKTeEpPUCTUKa NNABKOro npefoxpaHutens; B - paboyaa xapakTepucTuKa
nnaskoro npegoxpaHutens; C - paboyas XxapaKTepucTMKA HeToKoorpaHuumsatowero Bbikatouvatensa (N)

2
(Bpema oTkntoueHua/Tok u | t/TOK ).
MpumeyaHua. 1. A cunTaloT HUKHUM npegenom, B u C - BepxHMMU Npegenamu.

2
2. Heapmabatnueckas 3oHa gna |t nokasama nyHkTMpom.

PucyHok D.1. KoopanHaumAa No CBEPXTOKAM MeXKAy aBTOMATUYECKUM
BbIKtOYATENEM M NPESOXPAHUTENEM UM PE3EPBHON 3aLLUTOMN,
OCyLLeCTBAAEMOM NpeaoxpaHnTenem. Paboune xapaktepmnctmkm

)

Lch

c,\ L

CenekTMBHOCTL B faHHOWM
obnactv npoBepAdT
UCNbITAHUAMUA

7.

1

C1 - TOKOOrPaHUYMBAIOLLMI BbiKAtOYaTeNb (L) (XxapakTepucTmnka

Bpemenu oTkntodenns); C, - HeTokoorpaHuumBarowwii

BbIk/toYaTe b (N) (xapakTepucTmka cpabaTtbiBaHKA)



Mpumeuanme. 3Haueruna |, He ykasaHbi.

PucyHok D.2a

t,ch

~Y

Cl - HETOKOOTpaHUYMBAIOLLLMIA BbiKAoYaTeNb (N)

(xapakTepucTnKa BpemeHM OTK/IoUYEHUA); C2 - BblK/lOYaTeNb

C NpeaHamepeHHOM KPaTKOBPeMEHHOM BblaepKKoi BpemeHn (KBB)
(xapaKTepucTmKa cpabaTtbiBaHUSA)

PucyHok D.2b

PucyHok D.2. MonHasa cenekTMBHOCTb mMeXxay ABYyMA BbIKNKOYATENAMMU



tLck

S
-
I_

e et e

-

C1 - HETOKOOTpaHMUMBaOLWNI BbikAtoYaTenb (N);

C2 - TOKOOrpaHWUYUBaIOLWMIA BbiKAOYaTeNb (L)
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C,, C, - HetokoorpaHuumsatowme sbikntouatenm (N);

|B - TOK KoopAnHaLuum

anMeanMﬂ. 1. I',Ll,e HeOGXO,ﬂMMO, nponcxogunT BOCCTaHOBAEHME NOAA4YUN NMUTAHNUA NOCPeaCTBOM C2 .
2. 1,(C,+C,)<1,(C,).

3. [lna 3Hauenunit | > |B rpapuKom saBnfeTca rpadpuKk KOMBUHALUW (KUPHaA NMHUA), AaHHble ANA

KOTOPOro nosiy4eHbl Npu NCNbliTaHUN.

PucyHok D.3. Pabouune xapaKTepMCTUKN aBTOMATUYECKOro
BbIK/OYaTe A, OCYLLECTBAAIOLLErO pe3epBHYHO 3aLLNTY

CpaBHeHMEe MHAMBUAYANbHbIX PAabOUNX XapPaKTEPUCTUK KaKAOro U3 ABYyX 06beAMHEHHbIX YCTPOMCTB
MOXeT bblTb HeAOoCTaTOYHbIM, MO3TOMY HeobxoAMMO 06pPaTUTb BHMMAHME Ha MNOBeAEeHMEe 3TUX AOBYX
YCTPOMCTB, BK/IOYEHHbIX MOCAeA0BaTENbHO, NMOCKO/bKY MONHbLIM CONPOTMB/AEHWEM YCTPOWCTB He BCeraa
MOXHO npeHebpeyb. PeKoMmeHAyeTCA 3TO YUnUTbIBAThb. [/19 TOKOB KOPOTKOrO 3aMblKaHUA PEKOMEHA0BAHO

2
BMECTO BpemeHM caenatb ccbinky Ha |1 .
C1 4YaCTO COeAMHAT nocaenoBaTenbHO ¢ Apyrum Y3K3 no pasHbIM NpPUYMHAM, Hanpumep M3-3a

cnocoba pacnpeaeneHna sHeprun, NpuUHATOro AnA AaHHOI‘a YyCTaHOBKW, WKW BCNeancrteBue TOro, 4to



Hanbonblas oTkatoyalowas cnocobHoctb oaHoro C, MoxeT 6biTb HeaocTaTouHON ANA AaHHOTO
HasHaueHna. B Takux cnydasx Y3K3 moxeT 6biTb ycTaHoBneHo B yaaneHun ot C, . Y3K3 moxet sawmuwats

JINHUIO MNTAHMA HECKOJIbKUX BbIKOYaTenemn Cl U1 nnb 04HOIo BblKAKOYaTeNA.

B Takom cnyyae noTpebuTento uaM KOMMeTeHTHOW cayKbe npuxoguTcA 4YUCTO TeopeTUYEecKu
NPUHUMATL pelleHne o cnocobax [AOCTUMKEHUs ONTUMANbHOIO YPOBHA KoopAMHauuu. HacTosawee
NPUAOXKEHNE AOMKHO CNOCOBCTBOBATb MPUHATUIO TAaKOro pelleHua U GOpMUPOBAHUIO NPeACTaBieHUs O
TMNe MHGOPMaL MM, KOTOPYIO U3rOTOBUTESNb AOIXKEH NPEAOCTaBUTb NOTEHLMANbHOMY NoTpebuTento.

B npunoxeHnn npuseseHbl TakKe TpeboBaHMA K UCNbITAHUAM, eCan Ana npegnonaraemon obnactu
NPUMEHEHMA OHN HeobxoanMbI.

TepmuH "KoopamHauma" onpesenseTca Kak ceNekTUBHOCTb (cM. 3.5.14.2, a Takxke 3.5.14.4 1 3.5.14.5),
a TaK¥Ke KaK pe3epBHan 3awuTa (cm. 3.5.14.3).

PaccmoTpeHMe CeNeKTUBHOCTM MOXKET bbiTb MPOBEAEHO YNCTO TeopeTnyecku (cm. D.5), B To Bpemsa Kak
ONA NPOBEPKM pe3epBHOI 3alnTbl 06bIYHO TpebytoTca ncnbiTaHMa (cm. D.6).

B 3aBMcMMOCTU OT BbIBPaHHOrO KpUTEpUA MPU NPOBEPKE OTKAKOYAlOWEN CNOCOBHOCTM BO3MOMKHO
yKasaHWe HOMWHaNbHOW NpeaeibHoM Hanbo blien OTK/oYaLWen cnocobHocTH ( |Cn) C1 n C2 , ecnun oba
OHM - aBTOMATMYECKMe BbIKAOYATENM, COOTBETCTBYIOT HACTOAWEMY CTaHAAPTY, WAM NpeaenbHOM
Hanbobluein OTKAOYatoLel cnocobHocTH ( |Cu ) C2 , ecnu C2 ABNAETCA aBTOMATUYECKUM BbIK/IlOHaTENIEM,

cootseTcTaytowmm FOCT P 50030.2.

D.2. O6nactb NpUMEHEHUS U LEeNb

HacToslwee npunoxeHne ABAAETCA peKoMeHAaumnen aaa BblpaboTkn TpeboBaHMI N0 KoopauHauum
BbIK/IloYaTeiel ¢ apyrumm Y3K3, ob6begMHEHHbIMU B OAHOM LLeNN Kak B OTHOLIEHUM CENEKTUBHOCTU, TaK U
pe3epBHOW 3aLUTHI.

Llenb A4aHHOTrO NPUIOXKEHUSA - YCTaHOB/EHME:

- 06wWKx TpeboBaHM K KOOpAMHALMK BbiKAOYaTeNA ¢ Apyrum Y3K3;

- MeTO/10B U UCNbITaHWUI (NPU HEOBXOAMMOCTM) ANA NPOBEPKU COBNIOAEHNA YCAOBUIA KOOPAUHALMUMN.

D.3. O6buwume TpeboBaHMA K KOOPAMHALMM aBTOMATMYECKOTO BbIKOYaTeNs ¢ gpyrum Y3K3

D.3.1. Obume nonoxeHus

TeopeTUyeckn KoopanHaumMa A0JXKHa BbiTb TaKoM, YTODbI BbIKAtOYaTE b (C1) cpabaTtbiBan oAuH Npwm
No6bIX 3HAYEHMAX CBEPXTOKA, BNJI0Tb 0 NpeAe/bHbIX 3HaYeHNI HOMUHANIbHON HanboblLEel OTKoYaloLLEe
cnocobroctu |, .

MpumedaHue. Ecnm 3HaYEHUE OXKMOAEMOrO TOKa MOBPEXAEHUA B JAHHOM TOYKE YCTAHOBKU HUKe
HOMMHANbHOW Hambonbluei OTKAKYatoLel cnocobHoCTH Cl, MOXHO MPeAno/ioKUTb, YTO BK/IOYEHUE B

uenb Y3K3 He cBsI3aHO C pe3epBHOM 3aLUUTON.

Ha npakTuKe nonyyaeTcs cnegyoulee:
a) ec/m 3HaueHWe npesAenbHOro Toka cenektnaHoctn | (cm. 3.5.14.6) canwkom HUsKoe, cywecTsyet

ONaCHOCTb HeXeaTelbHOW NOTePU CeNeKTUBHOCTH;
b) ecnn 3HaueHWe OXKMOAEMOro TOKAa MNOBPEXKAEHWUA B [AAHHOM TOYKE YCTAHOBKM MpeBbllaeT

HOMMHa/bHYI0 Hanbonblyto oTKtouatowyto cnocobHocts C,, Y3K3 ponxHo 6biTb BbIGPaHO TaK, YTObLI

noseaeHue Cl cooTBeTcTBOBan0 D.3.3, a TOK KOOpAMHALMHK I g (cm.3.5.14.7), ecnn nmeetca, yaosneTsopan
TpeboBaHuam D.3.2.

lae aTo BO3MOXKHO, Y3K3 f01KHO pa3smeLaTbCa CO CTOPOHbI MUTAHKUA C1 . Ecnn Y3K3 pasmeweHo co

CTOPOHbI Harpysku, coeamHenne mexay C, u Y3K3 fomkHO 6biTb TakuMM, 4To6bl CBECTU K MUHUMyMY

OMaCcHOCTb BO3HMKHOBEHWUA KOPOTKOrO 3aMblKaHUA.
D.3.2. ToK KoopamHauum

C TOYKM 3peHMA pe3epBHON 3aLMTbl TOK KOOpAUHALMK |B He OOJ/IKEH NPEeBbIWaTb HOMWHANbHYIO
HaMbObLUYIO OTK/THOYAOLLYIO CNOCOBHOCTb |Cn oTAeNnbHOro Cl (cm. pucyHok D.3 a).

D.3.3. NosegeHue C1 B KOMbBUHauun c apyrum Y3K3



[na Bcex 3Ha4YeHUIN CBEPXTOKA, BNAOTb A0 HanMbonbluei OTKAOYaoLWen cnocobHOCTU KombuHauuu,
C1 OOJIKeH cooTBeTCcTBOBaTL TpeboBaHMAM 8.8.

D.4. Tun 1 xapaKTepuUCcTMKU B3aumogencreytouiero Y3K3
Mo 3anpocy W3roToBUTENb BbIKAOYATENA LO/MKEH NpefocTasuTb WMHbOPMAUMIO O TUMe U

XapaKTePUCTUKaX Y3K3, MCnosibsyemoro c Cl , 1O MAKCUMa/IbHOM OXXKNOaeMOM TOKE KOPOTKOTro 3aMblKaHUA,

Ha KOTOPbIN paccynTaHa KOMOMHaAUUA, NPU 3aaHHOM paboyemM HanpaXeHUu.

MoapobHoe onucaHue Y3K3, ncnonbsyemoro ana nA0bbix UCMbITAHUA B COOTBETCTBUMM C HACTOALWLMM
NPUNOXKEHNEM, 3 UMEHHO: HAUMEHOBaHWE U3rOTOBUTENA, TUMOUCMONIHEHNE, HOMUHAIbHOE HanpsXeHue,
HOMMHaNbHLIN TOK M Haubosbliaa OTK/AOYAKOLWaAn CNOCOOHOCTb AO0/XHbI ObITb YKa3aHbl B MPOTOKO/E
UCMbITaHUNA,

MaKCcMManbHbIN YCNOBHbIN TOK KOPOTKOro 3ambikama |, (cm. 3.5.14.8) He goKeH NpeBbIwaTh:

- HOMUHaNbHOM Hanbo/iblLEN KOMMYTALMOHHOM cnocobHocTH, ecnn Y3K3 sBnsieTcs BbiKAOYaTENEM,
COOTBETCTBYIOLMM HAaCTOALLEMY CTAHAAPTY;

- HOMWHa/NbHOM Hambonbllel oTKAYalowWen crnocobHoctH, ecanm Y3K3 ABnseTcA NIaBKUM
npeaoxpaHuTenem.

Echn Y3K3 saBnsetca BbiK/AOYaTeNem, OH AO0/MXKEH COOTBEeTCTBOBaTb TpeboBaHMAM HacTosLWero
CTaHAapTa nau N boro Apyroro cTaHgapTa Ha BbIK/OYATENN.

Echn B3aumogeiicteytowmm Y3K3 aBnserca npenoxpaHutesnb, OH AO/KEH OTBeyaTb TpeboBaHMAM
COOTBETCTBYIOLLErO CTAaHAAPTA HA NPeAOXpPaHNTeNu.

D.5. lMpoBepKa ceneKkTMBHOCTH

CenekTMBHOCTb 0ObIMHO MOMKHO MPOBEPUTb YMCTO TEOPETUYECKM, T.e. MyTeM CPaBHEHWs paboumx

XapPaKTEPUCTUK C1 u cornacosaHHoro Y3K3, Hanpumep, Koraa B3aumogelcteyowmm Y3K3 asasercs
BbIK/tOYaTe b (Cz) C NpeAHamepeHHOW 3aAepKKol cpabaTbiBaHMA.
MN3rotosutenn Cl, paBHO KakK M Y3K3, [40/KHbI NpesoctaBuTb Heobxoaumyro WHbOpmaumio,

KacaloLLLyroCAs COOTBETCTBYIOWMX Paboumx XapaKTePUCTMK, MO3BOAKOWMX ONpesnennTb |S ONA Kaxpon
OTAEeNbHOM KOMBUHAaLMN.

B onpepeneHHbIX cnydanax UCNbITaHUA NPU Is HEO6XOAVIMbI Aana KOM6MHaLI,MM, eC/ln, Hanpumep:

- Cl TOKOOrpaHMYMBalOLLLEro TUNA, a C2 He cHab)KeH 3a4aHHOM 3aepPKKOol cpabaTbiBaHUA;

- Bpemsa cpabaTtbiBaHMA Y3K3 meHblue, yem BpemMa, COOTBETCTBYHOLLLee 0AHOMY Moaynepuoay.
Y1o6bl [06MTbCS HEobXOoAMMOW CeNneKTUBHOCTW, Korga B3aumogelcTeytowee Y3K3 aAsnsaetca

BbIK/IOYaTeNIeM, 3a/jaHHas KpaTKoBpeMeHHas 3aaepxKa cpabaTtbiBaHna moxeT notpebosatbea ana C, .
CeneKkTMBHOCTb MOXET 6bITb YaCTUYHOWM (CM. pucyHOK D.3 a) nam nonHow, BNAoTb 40 HOMWUHA/ILHOM

Hanbonblueit oTktouatowei cnocobHoctn |, C, .

Ons nonyyeHUs MOJIHOM CENEKTUBHOCTM XapaKTepUCTUKA HecpabaTbiBaHMS C2 WAn npepayrosasn
XapPaKTePUCTMKA NpenoxXpaHUTens LAOJKHA MPOXO4MTb Bbille XapaKTEPUCTUKKM cpabaTbiBaHWUs (MOJIHOMO
spemetn) C, .

[Ba npumepa NosIHOM CeNeKTUBHOCTW NpeacTaB/ieHbl Ha pucyHKkax D.2a u D.2b.

D.6. MpoBepKa pe3epBHOM 3aLMTbI
D.6.1. OnpegeneHne TOKa KOOPAMHALUM

CootBetcTBme TpeboBaHMam D.3.2 MOXKHO NPOBEpPUTb CpaBHEHMEM Paboumx XapaKTepUCTUK Cl "

B3aumogaencraytollero Y3K3 Ha Bcex ycTaBKax C1 M ONA BCEX YCTaBOK C2 , €C/IN UMELOTCA.

D.6.2. MpoBepKa pe3epBHOI 3aLMThbI

D.6.2.1. MNposepKa UcnbiTaHNEM

CootBeTtcTBME TpeboBaHMAM D.3.3 06bl4HO NPOBeEPAIOT UCMbITaHWMeM no D.6.3. B 3ToM c/iydae A0NXKHbI
6bITb COBNIOAEHBI BCE YCI0BMA UCMbITAaHMI, YKasaHHble B 9.12.11.4.3, npu peryanpyembix pes3mctopax u
KaTyLKaxX UHAYKTUBHOCTM 15 UCMIbITAHUIM HA KOPOTKOE 3aMblKaHWE CO CTOPOHbI MUTAHWUA KOMBUHALUN.

MpumeyaHue. MNpumep cxembl coeanHeHnit npuseaeH 8 FOCT P 50030.2 (pucyHoK A.6).

D.6.2.2. MNpoBepKa CpaBHEHNEM XaPaKTEPUCTUK



Ha npaktuke, ecnun Y3K3 asnsetca Bbikaoyatenem (cm. pucyHkun D.2a u D.2b), BO3MOKHO cpaBHeHUe

pabounx xapaktepuctuk C, u Bsaumogeiictsytowero Y3K3, npu aTom 0cob60 pekomeHayeTca yumuTbIBaTb:

- 3HayeHuWe uHTerpana Lxoyna C1 npu ero |Cn M 3TO Ke 3HauyeHue Y3K3 npu oKnaaemom TOKe
KOMOUHauuK;
- BNUSAHME Ha Cl (K Npumepy, aHepruM Ayrn, MakCMMasibHOro NMUKOBOIO TOKa, TOKA OTCEYKM) npwu

nMKoBom pabouem Toke Y3K3.
MpUrofAHOCTb KOMBUHALLMKM MOXKHO OLLEHWBATb MO MOJIHOM MAKCMMANIbHOW paboyei xapaKkTepucTuke

2 o o o
"t Y3K3 B ananasoHe oT HomMHanbHOW Hambonblei oTkaouatowelt cnocobHoctn |, C1 fo

0XMA3EMOro TOKa KOPOTKOro 3aMblKaHWA A@aHHOrO Ha3Ha4yeHMsA, HO He 60s1ee MaKCMMabHOTO CKBO3HOTO
2 o o .

It ana C, npu ero HomnHanbHOI Hanbonbluei oTkAtouatoLWwel cNocoBHOCTU MK Apyrom 6onee HU3KOM

npenenbHOM 3HaYEeHUU, YKa3aHHOM U3rOTOBUTENEM.
MpumeyaHne. Ecnm B3aumogencteyowmm Y3K3 asnsetca npenoxpaHuTesb, OrpaHUYMBAlOTCA

TeopeTnueckum sHauennem |, ana C,.

D.6.3. UcnbiTaHWe oA NPOBEPKU Pe3ePBHOMN 3aLUTbI
Echm Y3K3 aBnaetcA aBTOMATUYECKUM BbIKAOYaTeleM (Cz): OCHALLEHHbIM peryampyembimm

MaKCMMaNbHbIMM  pacUEnuMTens sMnm ToKa, TO MpUMMeHAemble paboune XapaKTePUCTUKU  OO0/KHbI
COOTBETCTBOBaTb MaKCMMa ibHbIM YCTaBKam Mo BPEMEHM N TOKY.

Ecnn B3aumogeicTaytoee Y3K3 cOCTOUT U3 KOMMEKTa NpeaoxpaHuTenen, UcnbiTaHne Kaxablii pas
HeobXxoAMMO MPOBOAUTbL HA HOBOM KOMMJIEKTe NpeaoxpaHuTenen, Aarke ecin Kakon-To U3 HUX BO Bpems
npeAablAyLLMX UCNbITaHNI He Bbillen U3 CTPoA.

rae HeobxoAMMO, A0MKHbI BbITb UCNOb30BaHbl COEANHUTEIbHbIE MPOBOAA, KaK YKa3zaHo B 9.12.4, 3a

NCKNIOYEHMEM TOrO, 4YTO, eCain B3aMMOAEﬁCTBYDMee Y3K3 aBndAetca BbiKAOYaTENEM (C2 ) , Kabenb nonHom

ANnHbI (75 cm), CBA3AHHbIN C AaHHbIM BbIKNOYaTEIeM, MOMKET BbITb YCTAHOB/IEH CO CTOPOHbI MUTaHMA.
Kaaoe mcnbiTaHue A0/IKHO COCTOATb U3 LMKAa onepaumin O - t - CO, BbINOSIHAEMbIX B COOTBETCTBUM C

9.12.11.4.3 npu |, , onepaumio CO sbinonnsiot Ha C, .
NcnbiTaHe NpoBOAAT C MaKCMMabHbIM OXUAAaeMbIM TOKOM ANA Npeanaraemoro HasHayeHua. OH He
OO0NKEH NpesbIWaTb HOMUHA/bHbIN YC/IOBHbIA TOK KOPOTKOrO 3aMblKaHUA |nC (cm. 3.5.14.9).

Janee HeO6XO,£I,l/1MO npoBOoAuTb UCNbITaHWE NPU 3HAYEHUN OXKNAAEMOIO TOKa, paBHOM HOMWHA/IbHOM

Hanbonbluel OTKﬂIO‘-IaI-OLLI,Eﬁ cnocobHocTH (Icn) le ANA KOTOPOro MOXeT 6bITb MCNO/Ib30BAH HOBbIN

obpasel, Cl , @ TaKxXKe, ecnu B3ammogencTayowmm Y3K3 aBnaeTcs BblkatoYaTe b, HOBbIN 0bpasel, C2 .

Bo Bpems Kaxkaol onepauuu:

a) ecnun B3anmogencreyrowmnm Y3K3 apnserca aBToMaTUYECKUI BbIKIOYaTe b (C2) :

- nnbo C1 7 C2 [0/1XKHbI cpaboTaTb NpM 060MX UCMbITAaTE/IbHbIX TOKAX, TOrAa Aa/ibHENLLNX UCMbITAaHUI

He TpebyeTca.
3710 06WMIA CNyYait, KOTOPbIM rapaHTUPYET TONIbKO PE3EPBHYIO 3aLUUTY;

- nmbo C1 OOJ/IKeH cpaboTatb, a C2 [O/MKEH BbiTb B 3aMKHYTOM MOJIOMKEHUN B KOHLLE KaKa0M
onepauuun npu 06omnx UCnbITaTeIbHbIX TOKax, Toraa He TpebyeTca AanbHeNIMX UCTIbITAHWUNA.
Mpn stom TpebyercA, YTOBbI KOHTAKTbI C2 KpPaTKOBPEMEHHO Pa3MbIKa/lMCb BO BpemMsA KaKaou

onepaumun. B aTom cnyyae obecneynBaetca BOCCTaHOB/EHWE NOAAYM NMUTAHWA B AOMNONHEHME K pe3epBHOM
3awmTe (cm. npumeyarue 1 K pucyHKy D.3 a). JAnTenbHOCTb NpepbiBaHMA NOZ4AYM NUTAHMA, eCAU UMeeT
MeCTO, A0/I}KHA 6bITb 3aperncTpUpoBaHa;

- mbo C1 [OMXKeH cpaboTaTb Npu 60onee HU3KOM WUCMbITAaTENIbHOM TOKE WM C1 7 C2 [OSIKHbI
cpaboTaTtb Npu 60see BbICOKOM UCMbITAaTE/IbHOM TOKE.

Mpwu atom TpebyeTcs, YTOObI KOHTAKTbI C2 KPaTKOBPEMEHHO Pa3MbIKaNUCb Npu Bonee HU3KOM TOKe.
JononHuTenbHble UCbITaHWUA AO/KHbI OblTb NPOBELEHbI MPU NMPOMENKYTOUHbIX TOKaX A1A onpeseneHus

HaMeHbLllEero Toka, Npn KOTopom Cl n CZ cpa60Ta|0T, BN/10Tb A0 TOKa, NpU KOTOPOM obecneunBaeTca



BOCCTAaHOB/IEHWE MNOAaYM NUTaHUA. [LAUTeNbHOCTb MpPepbiBaHMA MNoAayu MUTAHUA, ecan UMEeeT MECTO,
AOMKHA 6bITb 3aperMcTpUpPOBaHa;

b) ecnn B3aumopgeiicTeytowmm Y3K3 asnsetca npegoxpaHuTenb (MAM KOMNAEKT NpeaoxpaHuTenei)
NPY UCNbITaHUU NPU HOMUHANBHOM YCIOBHOM TOKE KOPOTKOrO 3aMblKaHUA:

- B 04HO}A3HOIM Lenu no KpaliHei mepe o4uH NpesoXpaHnUTe b AOMKEH NePeropeTs;

- B MHOro¢asHoi Lenu [o/KHbl neperopetb AMbo aga uam bonee npegoxpaHuTenei, ambo oauH

npegoxpaHuTeb, a C1 AoNKeH cpaboTaTh.

Mpw UCNbITaHUM NPU HOMUHANbHOM Hanbobluel OTK/oYatoLWwen cnocobHocTH C1 [onmKeH cpaboTatb

M XoTA 6bl OANH NPefOXPaHUTENb AOMKEH NEPEFOPETD.
D.6.4. Oxxmnpaemsble pe3ynbTatbl

B pe3ynbTaTte UcnbITaHUM C1 OOJ/IKeH cooTBeTcTBoBaTh 9.12.12.2.
Kpome Toro, ecnu Bsaumopgenictayrowmm Y3K3 asnsaetca BblkAovaTe b (Cz), cnepyet NpoBepuTb

BPYYHYIO UAN APYTrMM noaxo4Aalunm CI'IOC060M, YTO KOHTAKTbI C2 He NpunBapuUInChb.

MpunoxeHune E
(obnazaTenbHoe)

OOMNOJIHUTE/IbHbIE TPEBOBAHUA
K BCMMOMOTI'ATE/IbHbIM LEMAM C BE3OMNACHbIM CBEPXHU3KUM HAMPAXEHWEM

8.1.3. Bo3ayLHble 3a30pbl U PACCTOAHMA YTEUKM
Tabnnuy 4 AONOAHUTL NPUMEYAHUEM:

KoHcynbTaHTlAIOC: NpUmeyaHme.
B odmumanbHOM TEKCTE OKYMEHTA, BUAMMO, AONYLeHa oneyaTka: nyHKT 411.1.3.3 8 (OCT P 50571.3-
2009 oTcyTcTBYET.

5. HaxopawmecAa noa HanpaKeHMemM 4YacTu BCNOMOraTesibHbIX Lenen, npefHasHAYeHHbIX AAA
NpUcoeauHeHMA K UCTOYHUKY 6e30NMacHOro CBEPXHM3KOTO HanpsAXKeHUA, AOMKHbI BblTb OTAENEHbI OT Lenew
c 6bonee BbICOKMM HanpsaxeHMem cornacHo tpebosaHuam FOCT P 50571.3, nyHKT 411.1.3.3.

9.7.4. dneKkTpuyeckaa NPOYHOCTb M30NALUM BCIOMOTaTe/IbHbIX LLEeNei 1 Lenein ynpasaeHus

JononHUTb NnpumedaHnem:

MpumeyaHue. UcnbiTaHWe Lenewn, NnpegHasHAYeHHbIX 411 NPUCOeSMHEHUS K UCTOYHMUKY 6e30nacHoro
CBEPXHM3KOro HaNpPAXKeHUs, - B CTaguUn pacCMOTPEHUA.

9.7.5. 3HayeHMe UCMNbITAaTENbHOIO HaNPAXKEHNA
MepeuncneHue b) LONOAHUTL NPUMEYAHUEM:

MpumeyaHue. 3HayeHMA UCNbITAaTeNbHbIX Hal'lpﬂ)'KeHMﬁ Aana LI,EI'IEIZ ¢ 6esonacHbIm CBEPXHU3KUM
HanpAaxXeHmnem - B CTaann PaCcCMOTPEHUA.

MpunoxkeHue F
(pekomeHayemoe)

MPUMEPbBI BbIBOAOB

B HacTosiLlemM NpuIoXKeHUW MpUBEeLEHbl MPUMEpPbl KOHCTPYKLMI BbiBOAOB. B BbiBOAAxX KaHan ans



noacoeanHeHMA nNpPoBOAHWMKA AO0/IKEH WMEeTb AUuaMeTp, LI,OCTaTO‘-IHbII‘a Aana pasmeuweHnAa XKectkoro

OAHOMNPOBONOYHOIO NPOBOAHUKA, U NOWAAb NOMEPEYHOro CeYeHMA, AOCTAaTOUHYIO, YTODbl B Hee MOXHO
6bIN0 BCTAaBUTb }ECTKNIN MHOTOMPOBO/IOYHbIN NPOBOAHMK (cm. 8.1.5).
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YacTtb BbIBOAQ, CHabKeHHas pe3b6OBbIM OTBEPCTUEM, U 4YaCTb, K KOTOpOVI BUHTOM MNPUHKNMAIOT
nposoA4, MmoryT 6bITb Pa3IMYHbIMUN HaCTAMMU, KaK B BbIBOAE C XOMYTUKOM.

PucyHok F.1. Mpumepbl cToNb4aTbiX BbIBOAOB
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YacTb, yaep>kuBawllias MNPOBOAHUK B 3aZlaHHOM MNONOXEHWU, MOMKET ObiTb BbIMNO/SHEHA U3
M30NALMOHHOIO MaTepuana npu yCcaoBWUKM, YTO AaB/eHUe, HeobxoaMmoe ANA 3a)KMma NPOBOAHMUKA, He
nepeaaeTcs Yepes U30ALMOHHbBIN maTepuan.

PucyHoK F.2. Mpnmep BUHTOBbLIX U LUTbIPEBbIX BbIBOAOB

A
rlmn  EhlEn

s
/

Al E A A

1ol eTl, T

YcnoBHble 0603HayYeHUa ans pucyHkos F.1 - F.3:
A - nnaHKa; B - HenoaBuXHaAA YacTb;
C - wTbIpb; D - KaHan gna NpoBOAHMKA
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O6e CTOpPOHbI NIaHKN MOTYT UMETb Pas3nyHyo GopMy AN pasmelleHUA NPOBOAHUKOB C ManoWn UK
60/1bLIOM NAOWAAbIO NOMEePEeYHOro CeYeHNa NOCPeACTBOM NepeBopayYMBaHmNA NAaHKN.
BbiBOAbI MOTYT MMeTb bosee ABYX 3a’KMMHbIX BUHTOB MU LUTbIPEN.

PucyHok F.3. Mpumepbl NAacTUHYaTbIX BbIBOAOB
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A - 3anopHoe ycTpoicTBO; B - KabenbHbI HAKOHEYHMK
UAW WKHa; E - HenoaguKHan YacTb; F - wWTbipb

[nsa BbIBOAOB 3TOro TMna Heobxoaumbl ynpyras wanba uam aHanormyHoe appeKkTMBHOE 3anopHoe
YCTPOMCTBO, M MOBEPXHOCTb B 30HE 3a*KMMa [,0/1KHA ObITb r1aaKoN.
[na HeKoTopbix TUMNOB 060OPYAOBaHMA LOMNYCKAETCs MPUMEHEHME BbIBOAOB ANA KabenbHbIX

HAaKOHEYHUKOB U/IN LUWNH MEHbLUUX Pa3mMepoB, Hem Tp66yeTCﬂ.

PucyHok F.4. Mpumepbl BbIBOAOB 415 KabebHbIX HAKOHEYHMKOB

MpunoxeHne G

(cnpaBouHoe)
COOTHOWEHME MEXAY COPTAMEHTOM MEAHbBIX MPOBOAOB ISO N AWG
[lonepeuHoe ceueHNre AWG
no ISO, mMm2
Pasmep [lonnepeyHoe cedeHMue, MM2

1,0 18 0,82

1,5 16 1,30

2,5 14 2,10

4,0 12 3,30

6,0 10 5,30

10,0 8 8,40

16,0 6 13,30
25,0 3 26,70
35,0 2 33,60
50,0 0 53,50

B ocHoBHOM npumeHstoT pasmepbl ISO. Mo 3anpocy M3rotoBUTENs MOTyT ObiTb WCMNOJ/Ib30BaHbI
pasmepbl AWG.

MpunoxeHune H
(obs3aTenbHoe)

YCTPOWCTBO A1 UCMbITAHUIA HA KOPOTKOE 3AMbIKAHUE



McnbiTyemblit annapaT MOHTUPYIOT, Kak NoKasaHo Ha pucyHKe H.1, npu aTom moxKeT noTpeboBaTbes
[opaboTKa ¢ yueToM 0CoObeHHOCTEN KOHCTPYKLMKM annapaTa B COOTBETCTBUM C MHCTPYKLMAMM U3rOTOBUTENS.
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1 - K npegoxpaHuTento F; 2 - meTaninyeckas naHenb;
3 - Kabenb; 4 - BbIXJIOMHOE OKHO; 5 - pelueTka;
6 - 6bapbep; 7 - NOANITUNEHOBBIN NUCT; 8 - pama

PucyHok H.1. UcnbiTaTenbHoe ycTpoicTBO

Ecnn Heobxoaumo ans onepaunin oTkaoUdeHna O, YNCTbIA NOANITUNAEHOBBIN AUCT ToawmHoM (0,05 +/-
0,01) MM, pasamepamm B KaxKAOM Hanpas/IEHUN MO KpaHen mepe Ha 50 mm 6osblie HanbonbLINX pa3mepos
$pPOHTANbHOM CTOPOHbI anmapaTta, HO He meHee yem 200 x 200 MM KpenAaT M B PasyMHbIX npegenax
HaTArMBalOT Ha pame, PaCMo/IOKEeHHOM Ha paccToAHUK 10 MM OT HanbobLIEro BbICTyNa opraHa ynpas/eHus
ANnA annapata 6e3 yrnybneHua ANA OpraHoOB ynpaB/ieHUs AnbBo OT Kpaa yrnybnenua ana annapaTa c
yrnybneHvem ANnA opraHoB ynpaB/ieHUs.

dursmyeckne xapakTePUCTUKN NOAMUITUNEHOBOrO NCTA:

- naotHocTb npwu 23 °C: (0,92 +/- 0,05) r/cm3;

- TOYKa nnasneHna: 110 °C - 120 °C.

Echm Heobxoaumo, B UeNAX nNpeaoTBpalleHMA MNOBPeXAeHMA AUcTa ropAYMMM  YacTULaMK,
BbIJIETAIOWMMM U3 OTBEPCTUI ANA BbIXNONa Ayrv, mMexay OTBEpPCTUAMM AAA BbixoAa AYrU U INCTOM
pa3MeLLatoT, KaK MoKa3aHo Ha pucyHke H.1, 6apbep U3 U301ALMOHHOIO MaTepuana TONWMHON He MeHee 2
MM.

Ecnn HeobxoaMMO, Ha PacCTOAHMM a, MM, OT KaxKA0ro OTBEpPCTMA ANs BbiXJoMNa Ayrn C ABYX CTOPOH
annapaTta pacnofaratoT peweTky (peleTkn) cornacHo pucyHKy H.2. Llenb peweTku (pucyHok H.3) aonkHa
6bITb NpucoegmMHeHa K TodKkam B, unum C, nnm C' (cm. pucyHKn 3 - 6).
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1 - pama 13 U30NALMOHHOro MmaTepunana;
2 - pelueTKa U3 MedHbIX NPOBOJIoYEK; 3 - MeTaNInYecKas
naHesib, COeAMHEHHan C MeAHbIMU MPOBOIOYKaMM

PucyHok H.2. PeweTka
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PucyHok H.3. Llenb peweTkn

MapameTpbl LENWU peLleTKu:
- pesuctop R': 1,5 Om;
- MeZHan NPOBO/IOKa NaaBKoro npegoxpaHutens F': aanHa 50 mm, anameTp no 9.12.9.1.

MpunoxkeHwue |
(ob6s3aTenbHoe)

MPUEMO-COATOYHbBIE UCTIBITAHUA

McnbiTaHWA, YKa3aHHble B HACTOALWLEM CTaHAapTe, npeAHasHadveHbl 414 onpeaeseHns npu yciosum

COXpPaHeHnA UenoCTHOCTUN HeENpUnemMaembixX OTK/IOHEHWI B maTtepunane n TeEXHONOTrnn.

UcnbiTaHna HeobxoaMmo MpoBOAUTL [N YCTaHOBNAEHWUA TOMO, YTO KaAbl BblKAOYaTe b
cooTeeTcTByeT 06pasuam, KOTOpble BblAEPXaan UCMbITaHUA MO HACTOALLEMY CTaHAAPTY, COM1aCHO OMbITY,

HaKoONNeHHOMY NPOoUu3BOAUTENEM.
I.1. NMposepkKa pacuenneHna



a) MpoBepKa BPeMA-TOKOBOM XapaKTepUCTUKK

Tok Nn06Oro NoAXoAAWero 3HaA4YeHWA MeXKAY YCIOBHbIM TOKOM PacUEneHUs U HAMMEHbLUMM
3Ha4YeHMeM M3 AMana3oHa MrHOBEHHOrO pacuenneHus no Tabauue 2 (cornacHo TUNy aBTOMATUYECKOro
BblkAtoyaTens - B, C manm D) nponycKatoT OTAENbHO Yepes KakAabl 3alUMLEHHbIM MOC, HayMHaa ¢
XONI04HOro COCTOAHMA.

BblkntouaTenb AOMKEH PACcLEnUTbCA B Npeaenax BPeMeHMU, COOTBETCTBYIOLLErO TOYKe, BblOpaHHOWN
M3rOoTOBUTENIEM, PACMONIOKEHHOW MEXAY NpPeAesbHbIMWU  3HAYEHUAMMU BPEMEHM  XaPaKTEPUCTUKM
pacuenneHus.

b) MNpoBepKa MrHoBeHHOro pacLenaeHuns

Kakabll BbIK/tOYaTelb HEOOX0AMMO NoABepPraTh UCMbITAHMIO HA MIHOBEHHOE pacuenaeHne no 9.10.2
npwY HanboNbLLEM 3HAYEHUM UCMbITAaTE/IbHOFO TOKA COMIaCHO TUNY aBTOMAaTUYECKOro BblKAto4aTensa - B, C uaum
D. UcnblTaHMe NpoBOAAT NPU NIOOOM NOAXOAALLEM HAMNPAKEHUN.

[.2. NMpoBepKa BO34YLWHbIX 3a30P0B HA PA3OMKHYTbIX KOHTAaKTaX

Hanps»eHne 1500 B uactotoit 50/60 I, npakTUYEeCKM CUHYCOMAanbHON GOPMbl BOJIHbI AOMMHO
NPUKNaAbIBaTbCA B TeYeHue 1 ¢ npu BbiKOYaTeNE B Pa30OMKHYTOM COCTOAHUMU - MEXY BbIBOAAMMU, KOTOPbIe
3NIEKTPUYECKM COeANHEHDI, KOTAa BbIKAKOYaTE b 3aMKHYT.

MepeKpbITUt A NpoboeB NPOUCXOANUTb HE AOKHO.

[Onsa npoBepKM BO3AYLWHbIX 33a30P0OB Ha PA3OMKHYTbIX KOHTaKTax MOMET ObiTb nNpuMeHeH 0601
NoAXOAALLMIA aIbTEPHATMBHBIM MeToZ, (Hanpumep, ucciegoBaHue X-nydyamm).

MpunoxeHue J
(obs3aTenbHoe)

OONONTHUTE/IbHbIE TPEEOBAHUA
K ABTOMATUYECKUM BbIKTIOYATE/TAM C BbIBOOAMMW BE3SBUHTOBOIO TUMA
AnAa NPUCOEAUHEHNA BHELUHUX MEJHbBIX MPOBOAHNKOB

J.1. O6bnactb NnpUMeHeHun

JaHHoe npuaoXeHne pacnpoCcTpaHAETCA Ha aBTOMATUYeCKMe BbIK/toYaTenu B Npeaenax npumeHeHumn
pasgena 1, ocHauweHHble 6e3BUHTOBLIMM BbIBOAAMU Ha TOKM He 6onee 20 A, KoTopble npeaHasHayeHbl
NPEeUMYLLECTBEHHO A8 NPUCOeAMHEHUs HEenoAroTosaeHHbIX (cm. J.3.6) MeaHbIX MPOBOAHUKOB
nonepeyHoro ce4eHma 0o 4 mm2.

MpumeyaHne. B page ctpaH (Asctpus, Yewckaa Pecnybnuka, Fepmanua, JaHusa, HuaepnaHapl,
Hopserusa u LLiBeliLapua) BepxHUiA Npeaen Toka Ana 6e3BUMHTOBbLIX BbIBOAOB COCTaBnAeT 16 A.

B HacToAweM NnpuaoKeHnn: 6e3BMHTOBbIE BbIBOAbI (aNee - BbIBOAbI) U MeAHble MPOBOAHUKM (fanee
- NPOBOAHUKM).

J.2. HOpmaTuBHbIE CCbINKMK

Mo pasgeny 2.

J.3. OnpepeneHua

Mo pa3sgeny 3 co cnepyoMMM SONONAHEHNAMMU:

J.3.1. 3axkumHoi 3anemeHT (clamping units): yacTn BbiBOAA, HeobxogMmble ANA MEXaHUYECKOro
NPUKMMA W 3SNEKTPUYECKOro COeAMHEHMA MPOBOLHMKOB, BKAOYAA 4YacTu, KoTopble TpebytoTca Aans
obecneyeHnn HagNeXKalLero AaBaeHnA KOHTaKTa.

J.3.2. be3BMHTOBO BbIBOA, (screwless-type terminal): BbiBOA, NpegHa3Ha4YeHHbIM A1a NpUcoeanHeEHUA
W nocnegyowero oTcoegMHeHUA NPOBOAHUKOB HENOCPEeACTBEHHO MM C MOMOLLBI NPYXUH, KAMHbEB U
aHaNIOrMYHbIX 3/IEMEHTOB.

J.3.3. YHuBepcanbHbIli BbiBOA (universal terminal): BbiBoA, NpeAHa3HaYeHHbI 418 NPUCOeaNHEHNA U
0oTCOeAUHEHMA NMPOBOAHUKOB BCEX TUMOB (}KECTKMX U TMBKUX).

MpumeydaHue. B page ctpaH (Asctpus, benbrua, Kutaid, laHua, Frepmanus, Ucnanua, dpaHuma, UTanus,
Moptyranus, Weeuna n LBeiuapma) Aonyckaetca NpUMMEHEHME TOJIbKO YHWMBEPCAsibHbIX 6€e3BMHTOBbIX
BbIBO4,OB.



J.3.4. HeyHuBepcanbHblii BbIBOA (non-universal terminal): BblBOA, nNpeaHasHaYyeHHbIM ANA
npuMcoeamMHeHUa W OTCOEAMHEHMA NPOBOAHWKOB OMpeAeneHHOro Tuna (Hanpumep, TONbKO KEeCTKMUX
OAHOMMNbHbIX MU TONIbKO }KECTKUX OOQHOMKMAbHbBIX U MHOTOMKMU/bHbIX MPOBOAHUKOB).

J.3.5. BbiBoZ, c 06:kMMom npoBoaHMKa (push-wire terminal): HeyHMBepcanbHbIM BbIBOA, B KOTOPOM
coeguHeHne obecneynBaeTca 06KMMOM NPOBOAHWUKA (OGHOMKMABHOTO UM MHOTFOXKWIbHOTO) C NMOMOLLbIO
3aXKMMHbIX CPeACTB.

J.3.6. HenoaroToBneHHbIN NpoBOgHUK (unprepared conductor): oTpe3ok NpoBoaa, ¢ KOHLA KOTOPOro
CHATA Ha onpeaeneHHyo ANNHY M30AUMA ANA NOACOeAMHEHNUA K BbIBOAY.

MpumedaHus. 1. MpPoBOAHMK, UMEIOLWMIA TaKyto GOpMY, KOTOpPas NO3BONAET IETKO BBOAUTb €r0 B BbIBO,
WX KOHLbI KU1 KOTOPOTO CKPYYEHbI B LLENSAX YKPENIEHWUS, CYATAOT HENOATOTOBNEHHbBIM MPOBOAHUKOM.

2. TepMuH "HenoaroToBNeHHbI NPOBOAHUK" 03HaYaeT NPOBOAHMK, }KUJbl KOTOPOro He CnasHbl UK
KOHeL, KOTOpOoro He cHabKeH KabeibHbIM HAKOHEYHUKOM, YLKOM U T.M., HO $OopmMa KOTOPOro UsmeHeHa Aans
BCTaBKM B BbIBOA, UM ¥KWN/bl KOTOPOTO CKPYY€eHbl 415 YNPOYHEHMA KOHLA.

J.4. Knaccnoukauyma

Mo pasgeny 4.

J.5. XapaKTepuCTUKN aBTOMATUYECKUX BbIKtOYaTe el

Mo pasgeny 5.

J.6. MapKupoBKa

Pasaen 6 gononHWUTL cneayrowmmm TpeboBaHUAMM:

YHuBepcasbHble BbIBOAbI:

- 683 MapKMUpPOBKMU.

HeyHuBepcanbHble BbIBOADI:

- BbIBOAbI, MpefHa3Ha4YeHHble ANA XKECTKUX OL4HOMWbHbIX MPOBOAHWMKOB, CledyeT MapKMpOBaTb
6ykBamu "sol";

- BbIBOAbI, NpeAHa3HaYeHHble ONA KEeCTKUX OAHOMKMIIbHbIX 1 MHOTOXW/bHbIX NPOBOAHUKOB, cneayet
MapKupoBsaTtb bykson "r";

- BbIBOAbI, NpeAHa3Ha4YeHHble 419 TMOKUX NPOBOAHUKOB, caeayeT mapKkuposaTb bykson "f".

MapKMpPOBKY ciesyeT HaHOCMTb Ha aBTOMATUYECKMI BbIKAOYATeNb UAM NPU HepocTaTKe MecTa Ha
HaMMEHbLUYO eauMHULY YNAKOBKM MO0 MapKMPOBKA A0/KHA ObiTb YKa3aHa B TEXHUYECKOW MHPopMaLmm
N3roToBUTENA.

MapKu1poBKa, obo3HayatoWwan OAMHY CHATUA U30NSLMW MNepes BBeAEHWEM NPOBOAHMKA B BblBOA,
O0/MKHa BbITb HAHECEHA Ha BbIKAOYaTEND.

MN3roToBuTenb B CBOMX KaTasiorax AOJ/IKEH NpenycmMoTpeTb MHGOPMAULUIO O MAKCMMAJIbHOM Yucie
NPOBOAHUKOB, 3a’*KMMAEMbIX B BbIBOZE.

J.7. CTaHgapTHble yCN0BUA 3KcnayaTaumm

Mo pasgeny 7.

J.8. TpeboBaHUA K KOHCTPYKLUK

Mo pasgeny 8 co cnepyoWwMmmM U3SMEHEHNAMMU:

B 8.1.5 npumenstot Tonbko 8.1.5.1, 8.1.5.2, 8.1.5.3,8.1.5.6 n 8.1.5.7.

CooTBeTcTBME YCTaHaB/AMBAOT OCMOTPOM W MpoBefeHuem ucnbitaHnin no J.9.1 n J.9.2 HactoAwero
npuaoxeHuna smecto 9.4 n 9.5.

Kpome TOro, 4ONONHUTL Cheayowmmmn TpeboBaHMAMM:

J.8.1. MpucoeanHeHne n otcoegnHeHme NPOBOAHMKOB

MpucoegnHeHUe N oTcoeaMHEHNE NPOBOAHUKOB HEOOXOAMMO BbINONHATD:

- C NOMOLLbIO UHCTPYMEHTa 06LLero HasHavyeHus 1Mbo yao06HOro yCTpoIMCTBa, COCTaBAAOLWErO eANHOE
Lesioe C BbIBOAOM M MO3BOJIAIOLWLErO OTKPbITb €ro B LenAX BBeAEeHMA U OTCoefMHEHMA MPOBOAHWKOB
(Hanpumep, B yHUBepCabHbIX BbIBOAAX);

- ANA KEeCTKMX NPOBOAHUKOB MyTeM MPOCTOro BBeAeHuA. JnA oTcoeguMHEHUA NPOBOAHMKOB MOXKET
notTpeboBaTbCA MHaA onepaLma, Yem NPOCTOe BblAepPruBaHMe NPOBOAHMKA U3 BbIBOAA (Hanpumep, 06:Kum
NPOBOAHMKA).

YHuBepcanbHble BbIBOAbl AOMXKHbI  OOMNYyCKaTb MOACOEANHEHUE KECTKMX (OO4HOMWUAbHLIX W
MHOTOMUbHbIX) U TMBKMUX HEMOATOTOBNEHHbIX NMPOBOAHMKOB.

HeyHuBepcanbHble BbIBOAbI AOMKHbI AOMNYCKaTb NOACOEAMHEHME TUMOB MPOBOAHWKOB, YKa3aHHbIX
N3roTOBUTENEM.



CooTBeTCcTBME NPOBEPAIOT OCMOTPOM U UCMbITAaHMAMK No J.9.1 1 J.9.2.
J.8.2. Paamepsbl nprucoeamHAEMbIX NPOBOAHUKOB
Pasmepbl NpucoeanHsAeMbIX MPOBOAHUKOB NpMBeAeHbl B Tabanue J.1.

Tabnunua J.1
anCOE,ﬂ,M HAEeMblI€ NPOBOAHUKU
CeueHMre U TEOPETUUECKUM AOMAMETP NIPOBONHMKOB
MeTpuueckas cucTeMa AWG
Xecrxmue T'mbxue XKecrTkue T'mbxue
CeueHn InamMeTp CeueHnu |Imametr |Kanmbp InamMeTp Kanubp |[InameTp
e e jS) MHOT'O—
OmgHo- |MHOTO- OnHo- |MHOTO- KL B HBIX
XUJIIb — |XKMJIb — XWUJIIb — [ XMJIb — [POBOIHN
HBIE HBIE HBIE HBIE -
<a> KJjlacca KOB
B <a> Kjac—
cor I, K,
M <b>
MM2 MM MM MM2 MM MM MM MM
1,0 1,2 1,4 1,0 1,5 18 1,02 1,16 18 1,28
1,5 1,5 1,7 1,5 1,8 16 1,29 1,46 16 1,60
2,5 1,9 2,2 2,5 2,3 14 1,63 1,84 14 2,08
4,0 2,4 2,7 4,0 2,9 12 2,05 2,32 12 2,70
<a> Jonyck nmamMeTpa +5%.
<b> JIonyck Haubosbmero mmameTpa +5% nis jgodoro M3 Tpex kJjaccoB I, K
u
M.
[IpmMmeuaHnme. Hawubospume OuaMeTpPBRl XEeCTKUX U TUOKMX [IPOBOOHMUKOB
npuBeneHel no Tadbmuue 1 MOK 60228A [5], a mojis IOPOBOOHMKOB B cucTeMe AWG
no ASTM B172-71 [6].

CoeanHUTENbHYIO CNOCO6HOCTb BbIBOAOB NPOBEPAOT OCMOTPOM M UCNbITaHUAMM No J.9.1 1 J.9.2.
J.8.3. MNonepeyHble ceYeHMs NPUCOeaMHAEMbIX NPOBOAHMKOB
HomuHanbHble NoNepeyYHble CeYEHNA NPUCOeANHAEMbIX MPOBOAHNKOB NpUBeAEHbI B Tabanue J.2.

NonepeyHble ceyeHNA meaHbIX NPOBOAHWUKOB,
npucoeamHAeMbIX 6€3BMHTOBbLIMMU BblIBOAaMM

Tabnunua J.2

HoMMHAJNIBHEIM TOK, A HoMmMHaJIBHEIE TIONNEpEeuHBle CEeUeHUA

nprucoenMHAaeMBlX IMIPOBOIOHMKOB, MM2

Do 13 BxJIOU. Or 1,0 mo 2,5 BKJIOU.

Ce. 13 " 20 " " 1,5" 40 "

CooTBeTCcTBME NPOBEPAIOT OCMOTPOM U UCMbITAaHMAMMK No J.9.1 1 J.9.2.
J.8.4. NpucoegnHeHne n otcoeanHeHne NpoBOAHMKOB



BeegeHve © oTcoeaMHEHWE NPOBOAHWMKOB HEOO6XOAMMO BbINOAHATb COMNACHO WMHCTPYKUMAM
n3rotosuTenA.

CooTBeTCTBME NPOBEPAIOT OCMOTPOM.

J.8.5. In3aliH N KOHCTPYKLMA BbIBOAOB

BbiBOAbI A,0/1KHbI ObITb TaK CNPOEKTUPOBAHbLI U U3TOTOB/IEHbI, YTOObI:

- KaXKabl NPOBOAHUK NPUKMMANCA OTAENbHO;

- B X04e onepauun no NpMcoeamHEHU0 N OTCOeANHEHUIO MPOBOAHUKU MOMAM NPUCOEOUHATLCA U
OTCOEAMNHATLCA NMB0 OAHOBPEMEHHO, IGO0 NO OTAENbHOCTY;

- UCKNOYANO0Ch HENpaBubHOe BBeAEHUE NPOBOAHUKOB.

Heobxoaumo obecneumBaTb HaLeXHOE KpenieHMe MaAKCMManabHO NpPeaycMOTPEHHOro u4ucna
NPOBOAHWUKOB.

CooTBeTcTBME NPOBEPAIOT OCMOTPOM U UCMbITaHUAMM N0 J.9.1 1 J.9.2.

J.8.6. YCTOMYMBOCTb K CTapeHUIO

BbiBOAbI 40MKHbI ObITb YCTONYMBBI K CTapeHMULO.

CooTBeTcTBME NPOBEPAIOT UCNbITAaHMEM Mo J.9.3.

J.9. UcnbiTaHmA

Mo pa3aeny 9 c sameHon 9.4 1 9.5 cneayroWMMN UCTbITAHUAMM:

J.9.1. NpoBepKa HaaeXHOCTN 6Ee3BMHTOBbIX BbIBOAOB

J.9.1.1. HapeHoCTb 6€3BMHTOBOW CUCTEMDI

McnbiTaHMe NpoBOAAT Ha TPex BbiBOAAX MOJOCOB HOBbIX 06pasuoOB C MeAHbIMW MPOBOAHWKAMMU
HOMWHA/IbHbIX NOMNEPEYHbIX CeYeHWNI No Tabaumue J.2. Tunbl NPOBOAHUKOB - B cOOTBETCTBUM C J.8.1.

MpucoeanHeHne 1 nocneaylollee otcoegMHeHUEe HEOBX0ANMMO BbINOHATbL NATb Pa3 C NPOBOAHUKOM
HaMMeHbLIero AnameTpa 1M NocaeaoBaTesIbHO NATb Pa3 C NPOBOAHMKOM HanboblIero gMameTpa.

Kakabii pa3 gonxHbl ObiTb MCMO/Ib30BaHbI HOBblE MPOBOAHMKM, 38 UCK/OYEHMEM NATOM NPOBEPKY,
Korga NpoBOAHMK, UCNOb30BaHHbIN A1 YETBEPTOM NPOBEPKM, OCTABAAIOT HAa MecTe. Mepes BBeAEHNEM B
BbIBOZ, MPOBOJ/JIOKAM MHOTOXMAbHbIX }XECTKMX NPOBOAHUKOB cnegyeT NpMaaTb COOTBETCTBYHOLWYO Gopmy, a
NPOBO/IOKN TMBKNX NPOBOAHUKOB A0/MKHbI ObITb CKPYYEHbI AN YNPOYHEHUS KOHLA.

Mpn Kaxaom BBEAEHWUM KOHel, NMPOBOAHWMKA AOJIKeH ObiTb BCTaB/eH B BbIBOA HAa MaKCMMasbHO
BO3MOMXHYO r1y6uMHY N1Mb60 NPaBUAbHOCTb €ro BBEAEHWUA A0/IXKHA OblTb O4EBMAHA.

Mocne Kaxporo BBeAeHMA NPOBOLHUK NOBOPAYMBAOT BOKPYT €ro npogonbHon ocn Ha 90° Ha ypoBHe
32XKaTOro y4yacTka 1 3aTem ero oTCoeAUHAIOT.

Mocne MCNbITaHUA BbIBOL HE [LOKEH MMETb MOBPEXAEHMN, BAUAIOWMX Ha ero AasibHenLwyto
aKcnayaTaumio.

J.9.1.2. NMpoBepKa HaZeXHOCTM COeaMHEHUA

Tpu BbIBOAA MOJIIOCOB HOBbIX 00PA3LOB OCHALWAKT HOBbIMWM MeAHbIMU MPOBOAHUKAMMW, CEYEHUA
KOTOPbIX yKa3aHbl B Tabanue J.2.

Tunbl NPOBOAHMKOB A0NXKHbI COOTBETCTBOBATH J.8.1.

MNepen BBEeAEeHMEM B BbiBOA, MPOBO/IOKAM MHOFOXWUIbHbBIX *KECTKUX NPOBOAHWUKOB caeayeT Npuaathb
COOTBETCTBYIOLWYO GOPMY, @ NPOBONIOKM TMBKNX MPOBOAHNKOB A0MKHbI BbITb CKPYYeHbl ANS YNPOYHEHUN
KOHLa.

MPOBOAHUK AONXEH BXOAWUTb B YHUBEPCA/NbHbIN BblBOA 6€3 Ype3sMepHOro ycunaua, a B BbiBO4, C
06KMMOM NPOBOAHMKA C HE3HAYUTENbHbLIM YCUIMEM, MPUKAALAbIBAEMbIM BPYUHY!O.

Mpn Kaxaom BBEAEHWU KOHel, NMPOBOAHWKA AOJIKeH 6biTb BCTaB/eH B BbIBOA Ha MaKCMMasbHO
BO3MOMXKHYO rNyb6uHY N1Mb0 NPaBUALHOCTb €ro BBEAEHUS A0/XKHA OblTb O4EBMAHA.

Mocne NnpoBeaeHMA UCMbITaHWUIA HU OZHA *KUNa NPOBOAHUKA HE A0KHA BbINAcTb M3 BbIBOAA.

J.9.2. TpoBepKa HaAEeXKHOCTM BbIBOAOB AN NPUCOeANHEHMA BHELWHMX NPOBOAHMKOB: MexXaHMyecKan
NPOYHOCTb

Ons UCNbITaHWS Ha HaTAXeHWe TPW BbiBOAA MOJIIOCOB HOBbIX 06pPasLOB OCHALWAIT HOBbIMMU
NPOBOAHUKAMM TUNOB, MAaKCMMANbHbIX U MMHUMAJIbHbIX CEY4E€HWUI, COOTBETCTBYIOLWMX Tabauue J.2.

MNepen BBegeHMeM B BbIBOA, MPOBO/IOKAM MHOFOXWUbHbIX }eCTKUX NPOBOAHUKOB caeayeT Npuaathb
cooTBeTCTBYIOWYO GOPMY, @ NPOBOSIOKM TMOBKNX NPOBOLHUKOB A0/KHbI ObITb CKPYYEHbl A5 YNPOYHEHUA
KOHLA.

3aTem KaxKabli NPOBOAHMK NOABEPratoT TAHYLWEMY YCUANIO, YKazaHHOMY B Tabanue J.3, 6e3 pbiIBKOB B
TeyeHMe 1 MMH B HanpaB/IEHUM OCU NPOBOAHMKA.

Tabnnua J.3



TaHywme ycunua

CeueHye NOPOBOIHMKA, MM2 Tauymwee ycuime, H
1,0 35
1,5 40
2,5 50
4,0 60

Bo Bpemsa ncnbiTaHMA NPOBOAHMK HE AONXKEH BbINacTb U3 BbIBOAA.

J.9.3. Lnknnyeckoe ucnoitaHme

McnbiTaHWe NPoBOAAT C HOBbIMUW NPOBOAHUKAMM NOMNEpPeYHbIX ceyeHunit no Tabanue 9.

McnbiTaHMe npoBogAT Ha HOBbIX 0bpasuax (ogMH obpasel, - O4MH MOJIOC), YUCI0 KOTOPbIX YKa3aHO
HU¥Ke COrnacHo TUNy BbIBOAOB:

- YHMBEpCa/ibHble BbIBOAbI A/1A KeCTKMX (04HO- U MHOTOXUAbHbIX) U TMOKMX MPOBOAHWMKOB: MO TPU
obpasua Ana Kaxabix (Bcero wectb 06pasuos);

- HeYHMBEpPCa/ibHble BbIBOAbI TO/IbKO A/151 O4HOKMU/IbHbIX NPOBOAHMKOB: TpM 06pasLa;

- HeyHMBepcasibHble BbIBOAbI A7 }KECTKUX (0AHO- M MHOTOXWbHbIX) MPOBOAHWKOB: NO TP 06pa3La
ONA KaXkablX (Bcero wecTb 06pasLos);

MpumevaHue. ECIM NPOBOAHUKU KECTKME, ceayeT NPUMEHATb OAHOMUAbHbIE (€CIN B KOHKPETHOM
CTpaHe He NPUMEHSAIOT OAHOXUAbHbIE MPOBOAHWUKM, TOTAa AONYCKAETCA NPUMEHEHNE MHOTOMUbHbIX).

- HeyHMBEepCcasibHble BbIBOAbI TO/IbKO A/15 TMOKMX NPOBOAHMKOB: TpM 06pasua.
MpPoBOAHUK MONEpeYHbIM ceyeHMem Mo Tabauue 9 nocnefoBaTeNbHO COEAMHSAIOT, Kak npu
HOPMAaJIbHOWM 3KCMIyaTaumMm, € KaxKablM KOMMNEKTOM M3 Tpex 06pasLoB, Kak MOKa3aHo Ha pucyHKe J.1.
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PucyHok J.1. Cxema coeguHeHuns obpasuos

Ha obpasue 40MKHO ObiTb NPeaycMOTPEHO OTBEPCTUE A/ U3MEPEHUA NALEHMA HaNPsAXKeHMA Ha
BblBOAE.

Mpu npoBeAeHUN UCMbITAaHUI obpasel, C NPOBOAHMKAMM MOMELLAIOT B Kamepy Tenaa, B KOTOPOW
npeABapuTenbHO ycTaHaBAMBatoT Temnepatypy (20 +/- 2) °C.

Bo u3berkaHWe nepemelleHMA 06pasLOB A0 OKOHYAHMA M3MEpPeHUA NafeHUN HanpaKeHus
peKkomMeHAyeTCcA 3aKPenuTb BCe Noatoca Ha obueint onope.

B TeyeHMe UcnbITaHMA, 33 UCKIOYEHMEM NEPUOLA OXNAXKAEHUSA, B LLEeNb NOAAETCA UCMbITAaTENbHbIN TOK,
COOTBETCTBYHOLLMIA HOMUHAZIbHOMY TOKY BbIKAtOYATENA.

3aTtem 06pa3supbl nogsepratoT 192 TemnepaTypHbIM LMKAAM, KaXAblA LUK OANTENbHOCTbIO OKoo 1y,
1 ero NpoBOAAT ceaylolmnm obpasom.

TemnepaTtypy BO3ayxa B Kamepe Tensa npumepHo 3a 20 muH nosbiwatoT go 40 °C. UcnbiTaTenbHyto
TemnepaTypy NoAAep>KMBatoT C MOrPeLlHoCTbio +/- 5 °C npnbaunsntenbHo 10 MuH.

3atem 06pasupl noasepratoT B TedeHMe 20 MUH ecTECTBEHHOMY OXN1aXKAEHUIO A0 TeEMNePaTypbl OKOO
30 °C, gonyckaeTca npuHyauTeibHoe oxnaxkaeHue. VX BblAepKMBAtOT NpKU 3TON TemnepaType okoso 10 muH
M 33 3TO BPEMA W3MepPAIOT MNafeHWe HanpAXeHusa, Npu HeobxoammocTn o06pasubl OXnarKAalT A0



TemnepaTtypbl (20 +/- 2) °C.

MaKcMMabHO A0NYCTUMOE NafeHNE HAMPAXKEHUS, U3MEPEHHOE Ha KaXKAOM BblBOAE B KOHLe 192-ro
UMK NPU HOMWHANbHOM TOKE, HE A0/IKHO MpPeBbIWaTb HAMMEHbLUErO U3 ABYX 3HaYeHui: 22,5 mB naum
NONYTOPaKPATHOro 3HaYEeHUs, NONYYEHHOro nocne 24-ro uuKAa.

N3mepeHuna cnesyeT NPoOBOAUTL KaK MOXKHO B/MKE K MeCTy KOHTaKTa.

Ecnn TouKa uamepeHua He COBMAAAET C TOYKOW KOHTAKTA, TO BE/IMYMHY MAfEHWUs HaNpAXKeHUA B
npeaenax 4acTu NPOBOAHUKA MEXAY TOUKON M3MEPEHMA U TOYKOM KOHTAKTa BbIYMTAIOT U3 U3MEPEHHOTO
3HaYeHMA NafeHMA HANPAXKEHUA UcnbiITyemoro obpasua.

TemnepaTypy B Kamepe Tenna U3MepAT Ha PaccTofaHUM NpubamsutenbHo 50 MM OT UCMbITyeMbIX
obpasuos.

Mocne 3TMX WMCMbITAHWA BbIBOALI MOABEPratOT BHELIHEMY OCMOTPY HEBOOPYXKEHHbIM rnasom (c
HOPMa/IbHbIM 3PEHUEM), NMPU KOTOPOM HEe AO/BKHbI ObiTb BbIABAEHbI M3MEHEHUS, MPEnATCTBYOLWME UX
OaNnbHeNLWwen aKkcnayaTaumm, HanpumMmep TPELLUHbI, Aedbopmauum 1 T.n.

BeasvMHTOBOW BLIBOL,
C HENpPAMEBIM 3aXMMOM

BeasmHTOBOW BhIBOA
C MPAMBIM 32)KUMOM

Be3BWMHTOBOI BLIROA,
C 32XUMOM Yepes NPOMEeXy-
TOUHBLIA NPUBOAHON SNEMEHT

PucyHok J.2. Mpumepbl 6€3BUHTOBbIX BbIBOAOB

J.10. bubnnorpadus
Cm. Mpunoxenne b.

MpunnorkeHune K
(obs3aTtenbHoe)

OONONTHUTE/IbHbIE TPEEOBAHUA



K ABTOMATUYECKMM BbIK/TKOYATENAM C NIOCKMMMU
BbICTPOCOEANHAEMbIMIW BbIBOOAMMU

K.1. Obnactb NnpUMeHeHus

HacTosiee npuaoxKeHne pacnpocTpaHAeTCA Ha aBTOMATUYECKME BbIKAOYATENN B Npeaenax 4encTams
pasgena 1, ocCHaWweHHble MJOCKMMU ObICTPOCOEANHAEMbIMU BbIBOAAMM, COCTOALWMMMU W3 LUTbIPEBOTO
HaKoHeYyHMKa (cm. K.3.2) Tunopasmepa 6,3 mm wupuHoh 0,8 MM U THE3[0BOrO HaAKOHEYHWKA W
npegHasHavYeHHbIMW ANA NPUCOEANHEHUA INEKTPUYECKUX MeAHbIX MPOBOAHUKOB Ha HOMUHANbHbIE TOKM 4,0
16 A BKNIOYUTENBHO B COOTBETCTBUMU C UHCTPYKLMAMU U3rOTOBUTENA.

MpumeydaHue. B page ctpaH (benbrus, ®paHuua, Utanua, Ucnannsa, NopTyranma n CLLUA) gonyckaetcs
NPUMEHEHME NAOCKUX BbICTPOCOEANHAEMbIX BbIBOAOB HA HOMMHa/IbHble TOKM A0 20 A BKAHOUYUTE/BHO.

MpucoeguHsAeMble SNEKTPUYECKME MeHble NPOBOAHWKK (ganee - NPOBOAHMKN) MOTYT 6bITb TMEKMMU
C NonepeyYHbIMU CeYEHUAMU A0 4 MM2 BKAOUYUTENBHO UAN KECTKUMU MHOTOMKUIbHBIMW C MOMNEPEeYHbIMU
ceyeHuAMM 10 2,5 MM2 BKAOYUTENBHO (B cucTeme AWG 12 u cB.).

[JaHHOe nNPUNOoXKEHWE PaCNPOCTPaAHAETCA MCKAOUYMTE/NIbHO Ha BbIK/AOYATENNM CO  LITbIPEBbIMM
BbIBOI@MMU, BbINOAHEHHbIMM KaK OAHO Le/0e C annapaTom.

K.2. HopmaTunBHble CCbINKKU

Mo pasgeny 2 co cneayowmm AONONHEHNEM:

FOCT P M3K 61210-99. YcTpoicTBa npucoeanHUTENbHbIE. 3aXKUMbl NJIOCKME BbiCTpocoeanHAEMblE
ONA MeZiHbIX 3/1eKTPUUYECKUX NPOBOAHMNKOB. TpeboBaHMa 6e3onacHOCTy.

K.3. Onpenenenusa

Mo pasgeny 3 co cneayoWmMmmM 40NONHEHUAMM:

K.3.1. Mnockuit 6bicTpocoeauHaembin BbiBog (flat quick-connect termination): anekTpuyeckoe
coeguHeHMe, COCTOALLEE M3 LUTHIPEBOrO W rHE340BOr0 HaKOHEYHWKOB, COYNIEHAEMbIX U PacySeHAEMbIX C
NMOMOLLbIO M 6€3 MOMOLLUN MHCTPYMEHTA.

K.3.2. WUTbipeBolt HakoHeYHMK (male tab): yacTb nnockoro bbicTpocoeaMHAEMOro BbiBOAa, BBOAMMAsA
015 COMNIEHEHUA B THE34,0BOM HAaKOHEYHMK.

K.3.3. THe3a0BoM HakoHeYHWK (female connector): YacTb NOCKOro BbicTpocoeaMHAEMOrO BbIBOAA, B
KOTOPYIO BBOAMTCA WITbIPEBOM HAKOHEYHUK.

K.3.4. Oukcupyrowmii snemeHt (detent): yrnybneHue (BbleMKa) MAM OTBEPCTME B LUTbIPEBOM
HaKOHEYHMKe, KOTOopoe B3aMMOLENCTBYeT C BbICTynatlower 4YacTblo TFHE340BOro HAKOHEYHMKA W
obecneunBaeT PUKCaALMIO COYSIEHAEMbBIX YacCTeN.

K.4. Knaccudumkauyma

Mo pasgeny 4.

K.5. XapaKTepucTMKM aBTOMATMUYECKMX BblK/tOYaTeNen

Mo pasgeny 5.

K.6. MapKunpoBKa

Mo pasgeny 6 co cnegyoWMmmM 4ONONHEHMAMM nocne nepedncienns k).

Cnepytowas nHPopmauma, Kacarowasnca rHe3foBbIX HakoHevyHuKos no FTOCT P M3K 61210 n tuna
NPUMeHAEMbIX MPOBOAHWKOB, A0/IXKHa BbITb NpUBEAEHA B UHCTPYKUMNAX U3rOTOBUTENSA:

[) HaMMeHOBaHMe N3rOTOBUTENN UKW TOBAPHbIN 3HAK;

m) TN nsaenus;

n) ceyeHMe NPOBOAHUKOB U LBETOBOM KOZ M30AMPOBAHHbIX FTHE340BbIX HAKOHEYHMKOB (CM. Tabauuy
K.1);

0) NPUMEHEHKNE YNCTO cepebpPsAHbIX UAN MEeAHbIX C ra/ibBaHUYECKUM NOKPbLITUEM OJIOBOM CMI3BOB.

Tabnnua K.1
LiBeToBOW KOz rHe340BbIX coeguHuTeNein
M COOTBETCTBYIOLLME CEYEHUA NPOBOAHMKOB
CeueHye NOPOBOIHMKOB, MM2 IIBETOBOV KOI I'HEBIOOBHIX COeIMHUTEJIeN

1,0 KpacHEM
1,5 KpacCHEM MM CUHUN
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K.7. CtaHgapTHblE YyCA0BMA SKCNAyaTauum

Mo pasgeny 7.

K.8. TpeboBaHMA K KOHCTPYKLUK

Mo pasgeny 8 co cneayoWMMmN NU3SMEHEHUAMMN:

3ameHuTb 8.1.3 cnegyowmm:

K.8.1. Bo3ayluHble 3a30pbl U PacCTOAHMA yTeuKM (cm. MpunoxkeHne B)

Mo 8.1.3; rHe380Bble HAKOHEYHMKMN COYNEHAIOTCA CO LWTbIPEBbIMM HAKOHEYHUKAMM aBTOMATUYECKOro
BbIKAtOYaTeNS.

3ameHuTb 8.1.5 cnegyowmm:

K.8.2. BbiBOAbl ANA BHEWHUX NPOBOAHMKOB

K.8.2.1. LUTbipeBble M rHe3a40Bble HAKOHEYHWKM [OJIKHbI ObiTb BbINOMHEHbI M3 MaTepuanos,
MEeXaHMYecKaa MpPOYHOCTb, 3/IEKTPMYECKass MPOBOAMMOCTb WM KOPPO3MOHHAA CTOMKOCTb KOTOPbIX
COOTBETCTBYIOT MX HA3HAYEHMIO.

MpumeyaHue. Mpumepamn TakUX MaTepPUanoB ABAAKOTCA cepebpsaHble MW MeaHble CcnnaBbl C
raIbBAaHMYECKMUM MOKPbITUEM OI0BOM.

K.8.2.2. Tunopasmep WTbIPEeBOro HAKOHEYHWKa cocTasnaeT 6,3 mm npu TonwmHe 0,8 mm, NpumeHaeTcA
Ha HOMWHaNbHbIE TOKU A0 16 A BKAOUMTENBHO.

MpumeyaHue. B psage ctpaH (benbrus, ®paHuusa, Utanua, Ucnanus, NopTyranma n CLUA) gonycKaetcs
NPUMEHEHMNE Ha HOMMHa/bHble TOKM A0 20 A BKAIOYUTENBHO.

Pasmepbl WTbIPEBbIX HAKOHEYHMKOB LOJIKHbI COOTBETCTBOBATb pa3Mepam, yKasaHHbIM B Tabanue K.3
M Ha pucyHKax K.2 - K.5. Pasamepsbl A, B, C, D, E, F, J, M, N n Q siBnsoTca 0653aTe/IbHbIMMU.

Pasmepbl couneHAemMblX THe340BblX HAaKOHEYHMKOB AO0J/Hbl COOTBETCTBOBAaTb MPMBEAEHHbLIM Ha
pucyHke K.6 n B Tabanue K.4.

MpumevaHne. Popmbl HEKOTOPbLIX YAaCTEN MOTYT OT/IMYATLCA OT NOKa3aHHbIX HA PUCYHKaX NPWU YCI0BUK
HEM3MEHHOCTM YKa3aHHbIX Pa3MepoB M COOTBETCTBUA TPebOOBAHUAM K MUCMbITaHWUIO, Hanpumep pudaeHble
WM pa3BanbLOBaHHbIE HAKOHEYHUKN.

CooTBeTCcTBME NPOBEPAIOT OCMOTPOM U USMEPEHMEM.

K.8.2.3. LUTblpeBble HAKOHEYHWUKM A0KHbI ObITb HAZLEXKHO 3aKPEN/EHbI.

CooTBeTCcTBME NPOBEPAIOT UCMbITAHMEM Ha CTOMKOCTb K MeXaHU4YeCcKoM Harpyske no K.9.1.

K.9. UcnbiTaHna

Mo NyHKTY 9 co cneayoWUMN USMEHEHUAMM:

3ameHunTb 9.5 cnegyowmm:

K.9.1. CTOMKOCTb K MEXaHNYECKOM Harpyske

McnbiTaHne npoBoaat Ha 10 BbIBOAAX BbIK/AOYaTeNeN, YCTAHOBAEHHbIX KaK ANA HOPMAsibHOWM
3KcnyaTauMm co CMOHTUPOBAHHbBIMW MPOBOAHMKAMM.

Ycunme HaxkatMa M 3aTeM BbITATMBAlOWME OCEBble YCWAUA, 3HAYEHME KOTOpPbIX COOTBETCTByeT
3HAYEHUAM, YKasaHHbIM B Tabauue K.2, npuKnagbiBaloT NAABHO TOMbKO OAMH pPas K LWTbipeBOMY
BMOHTUMPOBAHHOMY HaKOHEYHUKY NOAXO4ALWMM UCTbITAaTeIbHbIM YCTPOMCTBOM.

Tabanua K.2

YcuUnua gns CnblTaHUS Ha CTOMKOCTb K MeXaHUYeCKoM Harpyske

Ycunue HaxaTusa, H Beirarmpamwiiee ycuime, H

96 88

He p[o0mKHO ObITb NOBPEXKAEHWUA, BAMAIOWErO HA AaNbHEWLWYH 3KCNAYyaTauMIo  LWTbIPEBOrO
HaKOHEYHMKA UAN BbIKAOYATENSA, B KOTOPbIA STOT HAKOHEYHMK BMOHTMPOBAH.
JononHnte 9.8.3:



TOHKOMPOBO/IOYHbIE TEPMOMapbl PacnonaraloT TaK, uTobbl He BAMATb HA KOHTAKT WM
NPMCOeAMHUTENbHYIO NAOLWAAb UCNbITyemoro obpasua. Mprumep pacnofoKeHusa NnpmMBeaeH Ha pucyHke K.1.

Tepmonapa

-\ D

PucyHok K.1. Mpumep pacnonoxkeHmna Tepmonapbl
npu U3MEpPEHNN NpeBbILLEHUA TemnepaTypbl

Tabnnua K.3

Pasmepbl WTbipeBbIX HAKOHEYHNKOB

PasMepel B MUIIIMMEeTpax

HoMMHAJIb HEIN Criocob A B C D E F J M N P 0
pasMep buxkcaumm MIH MUH
6,3 x 0,8 yTIayBJjeHueM 1,0l - |0,84|6,40(4,1|2,0]12°|2,5(|2,0]1,8]| -

0,7|7,8|0,77|6,20(3,6|1,6(8° (2,2|1,8(0,7|8,9

OTBEepPCTHEM 1,0l - |0,84|6,40(4,7|2,0]12°| - - 11,8 -
0,5|7,8|0,77|6,20(4,3|1,6(8° - - 10,7(8,9
IpuMeuanus. 1. Pasmepel A - Q cM. Ha pucyHkax K.2 - K.5.

2. IIBe cTpoku B Tpabe NpMBOOAT MaKCUMAJIBHEIM M MWHMMAJIBHEIM Pas3MEePH.

B N 1,14 min
E . - E .
A A
45° (npuMepHoO) 45° (NpUMEpPHO)
|
Q - - Q - ~
\' i LlenTtp ynopa \‘ '
Q | LeHtp ynopa .~ MponaeoneHoe /
' nnevo
J J
¥
! { O ) [ Jo
4

BapuaHT cKkoca



LleHTp ynopa
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i

d 1 | ©

MpumeyaHus. 1. Ckoc 45° He goKeH bbITb NPAMOI IMHWEN, €CIN HAXOAMUTCS B YKa3aHHbIX Npeaenax.

2. Pasamep L He 3ag4aH U MOKeT 6biTb YCTaHOB/IEH B 3aBUCUMOCTU OT KOHCTPYKLUUKU (Hanpumep, ana
dukcaumn).

3. Pasmep C moxeT onpeaenatbCa TO/ALWMHOM NPUMEHAEMOro mMaTepuana npu yCcnoBUMU, YTO
YKa3aHHbI pa3mep oOTBeYaeT TpeboBaHMAM HacToAWero craHgapTa. JlonyckaeTcA CKpyraeHwe no
NPOAO/bHOMY Kpato LUTEKEPOB.

4. Ha pucyHKe yKa3aHbl pa3mepbl 91€MeHTOB LUTEKEPOB, HO He NpuBeAeHa UX KOHCTPYKLMA.

5. Pasmep C - TO/NWMHA WITEKEPA MOXKET BbITb MHOM 33 Npeaenamu pasmepos Q uam B + 1,14 mm.

6. Bce yacTm wTekepoB A0/MKHbI OblTb MJAOCKUMM WU HE MMETb 3ayCeHLLEB WAW BbICTYMOB, 3a
WCKAOYEHMEM BbICTYNa HaZ A0MYCKOM TOAWMHbI 0,025 MM C KaxKA0W CTOPOHbI B 061aCTM IMHUM yNnopa, Ha
pacctoaHum 1,3 mm OT Hee.

PucyHOK K.2. Paamepsb! WTbIPEBbIX KOHTAKTOB (LUTEKEPOB)

X-X
X 0,076 min
—
Z Papuyc
_Q-F 4- %
%

Y.I 0,076 min

Jonyck pacnonoxeHua yrnyb1eHnin OoTHOCUTESIbHO LEeHTPasibHbIX ocel wTekepa 0,076 mm.

PucyHok K.3. Paamepbl Kpyrabix
yrnybneHun dukcaumm (cm. pucyHok K.2)



Y-Y

Y 0,076 min
d } Z; Paguyc
S - : ‘1
-l . _0,076 min

Y

[onyck pacnonoxeHus yrnyb6aeHnin oTHOCUTENBHO LieHTPabHbIX ocelt wTekepa 0,13 mm.

PucyHok K.4. Pazamepbl MPAMOYTroabHbIX
pa3mepoB puKcaumm (cm. pucyHok K.2)

y4 Z-Z

| %

Jonyck pacnosioXeHna oTBepPCTUA OTHOCUTEIbHO LLEeHTPaibHbIX ocel wrekepa 0,076 mm.

PucyHok K.5. Paamepbl oTBepcTUiA ans dpukcaumnm

1,5 max

/2 >j_+

B3
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]
]
I
I
I
I
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I

MaGapuTEl KOHTAKTHbIX
A
/ THEe3A po3eTKH

B3

L2

o -k

Pasmepbl B3 n L1 saBnsatoTca ob6a3aTe/IbHbIMMU.

Mpumeyanuna. 1. Ona onpegeneHna pasmepoB rHe340BOr0 HAKOHeYHMKa pasmepbl B3 un L2
Heobxo4MMO cornacoBaTb C pa3aMmepamu LITbIPEBOTO HAKOHEYHMKA ANA rapaHTUK obecneyeHna HafEeXHOro
COYNEHEHUSA B HAUXYALMX YCNOBUSAX (2 TaKKe pasmepbl 31eMEHTOB PUKCALMU NPU UX HAANYUK).

2. Ecnn npepycmoTtpeH ynop, pasmep X onpeaenser M3rotoBuTeNb, Ucxona M3 obecrnevyeHus
TpeboBaHMI paboTOCNOCOOHOCTU COEANHEHMA.

3. NHe34,0Bble HAKOHEYHUKM A0MKHbI UMETb KOHCTPYKLMIO, NO3BOIAIOWYO 06ecneynTb NPaBubHYLO
duKcaumo Npu BBEAEHUM LUTLIPEBOrO HAKOHEYHMKA B FHE3A0BOM M UCKAKOYWUTb CO3A4aHME NpenAaATcTBMA
OKOHLLOBAaHHOM YacTblo MPOBOAHWKA BBEAEHWUIO LITbIPEBOTO HAKOHEYHWMKA B FHE340BOW [0 MNOJHOWM



bUKCauUKM COOTBETCTBYHOLMMM GUKCUPYIOLLUMMN SNEMEHTAMM.
4. YepTtex ApnaeTca obliei pekomeHgaumen 4NA NPOEKTUPOBAHUA FHE340BOr0 HAaKOHEYHMKA, Npu
3TOM YKa3aHHble Ha YepTeKe pasmepbl ABNAIOTCA 06A3aTeNbHbIMM.
PucyHoK K.6. Pasmepbl rHe340BbIX HAKOHEYHWUKOB

Tabnuua K.4

Pasmepbl rHe300BbIX HAKOHEYHUKOB

PasMepH WTHPEBOTO PasMepe THE3OOBOTO HAKOHEUHMKA, MM
HAKOHEUHMKA, MM
B3, MakcuUMaJIbHEIM L2, MaKCHMAaJIbHEIM
6,3 x 0,8 7,8 3,5

K.10. bubnunorpadus
CcblNOYHble JOKYMEHTbI B MPUIOKEHUN OTCYTCTBYHOT.

MpunoxeHune L
(obAsaTenbHoE)

OONO/IHUTE/IbHbIE TPEEOBAHUA
K ABTOMATUYECKUM BbIK/TIOYATENIAM C BUHTOBbIMW BbIBOOAAMMU
O1A BHELWWHUX HEMNOArOTOBMIEHHbIX A/IIOMUHUEBBLIX MPOBOJHNKOB
n C AMIOMUHUEBBIMW BUHTOBbIMW BbIBOOAMW O1A MEOHbIX
nnn ANMfOMUHNEBBLIX MPOBOJHWNKOB

L.1. O6nactb NnpumeHeHUn

HacTosiee npuaosKeHne pacnpocTpaHAeTcs Ha aBTOMATUYeCKMe BbIKtOYaTeNU B Npeaenax g4encrams
HaCTOALLEro CTaHAAPTa, OCHALLLEHHblEe BUHTOBbIMM BbIBOAAMM U3 MEAN UM MEeLHbIX CNJ1aBOB, COAEPHKALLMX
He meHee 58% meam (a1 YacTel, U3roToBAAEMbIX XON04HbIM Crocobom) 1 He meHee 50% meam (ana vacTel
Apyroro cnocoba M3roToBAEHUA), UM U3 APYTOrO METaNNa UM MeTaNa C COOTBETCTBYHOLLMM MOKPbITUEM,
He MeHee KOppO3MeycTOMYMBOro, Yem Menb, U C He MeHee NMPUroAHbIMU MEXaHWYECKMMU CBOMCTBAMMU,
NPUMEHAEMbIMU C HEMOAFOTOB/IEHHBIMU ANIIOMUHUEBBIMU MPOBOAHNKAMM, MO0 OCHALLLEHHbIE BUHTOBbIMU
BbIBO4AMM U3 AIOMUHUEBOIO MaTepUana Ans NPUCcoeaMHeHUs MeaHbIX AN aNtoOMUHUEBBIX MPOBOLHWKOB.

B 4aHHOM MPUNONKEHUM aNtOMUHWEBBIE NMPOBOAHMKN C MOKPLITUEM MEABIO UAN HUKENEM CYUTAtOTCA
A/IIOMUHUEBBIMM.

MpumeyaHue. B AscTpumn, ABcTpanumn u FepmaHuMm NpUMeEHEHWE alOMUHUEBBIX BUHTOBbIX BbIBOAOB
ANA NpUcoeanHeHMA MeaHbIX MPOBOAHNUKOB HEAOMYCTUMO.

B AscTpun, LLseluapum u FepmaHnmn npumeHeHue BbIBOLOB TOJIbKO 4/1A aIlOMUHMEBbIX MPOBOAHUKOB
3anpeLleHo.

B McnaHMuM He oNYyCTMMO NPUMEHEHME a/IlOMUHMEBBIX MPOBOLHNKOB B KOHLLEBbIX LenAX B ObITOBbIX U
AHaNIOTMYHbIX 3N1EKTPOYCTAHOBKaX, Hanpumep, odmcax, marasmHax u T.n.

B [laHMM MMHUMaNbHOE nonepevyHoe cevyeHme aIlOMUHMEBBLIX NPOBOAHUKOB cOCTaBnAeT 16 mm2.

L.2. HopmaTurBHble CCbINKK

FOCT P 51701-2000 (M3K 61545-96). CoeamHUTENbHblE YCTPONCTBA. YCTPOICTBA ANA NPUCOeANHEHNS
ANOMUHUEBBIX MPOBOAHUKOB K 3aXkMMam U3 ftoboro mateprana u meLHbiXx NPOBOAHMKOB K 3aXKMMaM U3
a/IlOMUHUEBDIX cnsiaBos. 06w me TpeboBaHMA U MeTOAbl UCMbITaHUA.

L.3. OnpeneneHus

Mo pa3aeny 3 co cneayoWUMM AONOAHEHUAMM:

L.3.1. MoaroToBneHHbI NPoBOAHUK (treated conductor): NPOBOAHWK, C BHELIHWUX WA KOTOPOro B



KOHTaAKTHOM €ro Y4acTu CHAT OKMCHBbIM C0M U/MAK 3an1MTa YNAOTHAIOLWLAA Macca Ans obecneyeHnn xopoluei
NPOBOAMMOCTM U/UAW NpeaoXpPaHeHNA OT KOPPO3UM.

L.3.2. HenogrotoeneHHbli NpoBogHUK (untreated/unprepared conductor): NpoBOAHMK, C KOHLA
KOTOPOro Ha ONpeAeneHHYIo AJIMHY CHATA M30/1ALMA ANA BBOLA €r0 B BbIBOA,

MpumeyaHue. NMPOBOSHUK, UMEIOLLMIA TaKylo GOpMyY, KOTOPas NO3BOAET IETKO BBOAWTL €0 B BbIBOA,
WM KOHLLbI XKW1 KOTOPOTO CKPYYEHbI B LLeNIIX YKPenaeHns, CYUTaoT HENOATrOTOB/IEHHbIM NPOBOAHUKOM.

L.3.3. 3Keanaiizep (BblpaBHMBaTenb) (equalizer): ycTpolcTBO, NpUMeHsemoe B WCNbITaTe/NIbHOM
KOHTYype u obecneuymBatollee 3KBMNOTEHUMANbHYIO U OLHOPOAHYI MNOTHOCTb TOKA B MHOTOXW/IbHOM
NpPoBOAHUKE 6e3 U3MEHEHUA TemnepaTypbl NPOBOAHUKA.

L.3.4. KoHTpoAbHbIN NpoBoaHUK (reference conductor): NpoBoAHUK 60NbLLIONK MPOTAMKEHHOCTM TOTO e
TUNA U CEYEHMSA, YTO U MPUCOEANHEHHbIN K UCMbITYEMOMY BbIBOAY, BK/IIOYEHHbIN NOCAEA0BATENbHO B Ty XKe
uenb. OH obecneynBaeT onpeaensiemMmyto KOHTPO/IbHYIO TEMNEePaTypy M Npu HEOBXOAMMOCTU KOHTPOJIbHOE
COMpPOTUBAEHME.

f
L.3.5. KoaddunumeHT ycToinumsoctu (S ) (stability factor Sf): n3MepeHme CTabuibHOCTH

TemnepaTypbl BbIBOAA MNPU LLUKANYECKUX UCMIbITAaHUAX TOKOM.
L.5. XapaKTepuUCTMKM aBTOMATUYECKMX BbIKtOYaTenemn
Mo pasgeny 5.
L.6. MapkuposKa
Mo pasgeny 6 co cheayoWMMnN 4ONONHEHNAMMU:
MapKMpPOBKY, YKa3aHHyto B Tabanue L.1, Heo6Xx0aAMMO HAaHOCUTb HA aBTOMATUYECKMI BbIKAKOYATEND Y
BbIBOOB.

Tabnunua L.1

MapK1poBKa BbIBOAOB

Tun NnpMucoenMHAaAeMoOI'O MapkupoOBKa
NIPOBOIOHMKA
TOJIBKO MeIHHIM Hem
TOJIBKO aJIIOMMHME BBV Al
AJIIOMMHVEBBIM UM MeIHBIV Al/Cu

NHbOopMaLMIO, OTHOCALLYIOCA K UMCAYy NPOBOAHMKOB, 3HAUYEHUAM KpyTAWMX MOMEHTOB (ecnu
OT/INYAIOTCA OT NpuBeAeHHbix B Tabauue 10) M ceyeHUsM NPOBOAHWKOB, HEOHXOAMMO HAHOCUTbL Ha
BbIK/ItOYaTe Nb.

MN3roToBuTENb B CBOMX KaTasorax AOJIKEH YKas3aTb 3HaUYEHUA 3aTArMBAOLWLMX MOMEHTOB M CNocobbl
KpenneHua aloMMHMEBbIX MPOBOAHMKOB.

L.7. CTaHgapTHbIe YCNOBMUA 3KCNAyaTaLmMm

Mo pasgeny 7.

L.8. TpeboBaHMA K KOHCTPYKLUK

Mo pasgeny 8, 3a UCKAKOUYEHMEM:

JononHntb 8.1.5.2:

[ns npycoeanHEHUA aNtoOMUHUEBBIX NPOBOAHMKOB BblK/t0YaTe b A0/IKEH ObITb OCHALLEH BUHTOBbIMM
BbIBOZaMM A/151 TPUCOANHEHMA NPOBOAHMKOB C HOMUHANbHbIMW NOMEpPeYHbIMU cedeHmnaMM no Tabauue L.2.

Tabnuua L.2

MNonepeyHble ceyeHNA aAtOMUHMEBbLIX NPOBOAHWUKOB,
npuncoeanHAEMbIX K BUHTOBbIM BbiIBOAaM

HoMMHaJbBHEM TOK <a>, A Iranas30H HOMMHAJIbHEIX I1OIIEPEUHBIX
ceueHuy <b> npMcoenMHSIEMBIX



IIPOBOIHUKOB, MMZ2

IOo 13 BKJIOU. Or 1,0 mo 4,0

CB. 13 mo 16 BKJIOU. "1,0 " 6,0
" 16 " 25 " " 1,5 " 10,0
" 25" 32 " " 2,5 " 16,0
Ce. 32 mo 50 BkJOU. Or 4,0 mo 25,0
" 50 " 80 " " 10,0 "™ 35,0
" 80 "™ 100 " " 16,0 "™ 50,0
" 100 ™ 125 " " 25,0 " 70,0

BEIBOIEL OBLTU PracCuMTaHEL Ha 3aXMM Kak OOHOIIPOBOJIOYHEIX, Tak u

B cooTBeTCcTBUM C Tabmuuer D.2 I'OCT P 51701.

<a> TpebyeTcs, dYTOOH IpPM HOMMHAJIBHEIX Tokax no 50 A BKJIOUUTEJHHO
KEeCTKUX
MHOTOMPOBOJIOUHHIX MNPOBOIHMKOB; IOINYyCKAETCSd MNPUMEHeHMUEe I'MOKMX MIPOBOIHUKOB.
B TO Xe BpeMs OONyCKaeTcs, 4YTOOH BHBOIB IOJIS MNPOBOIHMUKOB C IIOINEPEUYHBIM

ceuenvem or 1,0 mo 10,0 wMM2 OwbiM pacCuMTaHH Ha BAXUM TOJIBKO
OOHOMNPOBOJIOYUHHIX NPOBOOHMUKOB .
<b> MakcuMaJIbHEIE CEYEeHMA NPOBOIOHMKOB no Tabmmue 5 YBeJIMYEeHEL

BbiBOoAbl ANA NpuUcoeguHEeHUA aNntoMUHUEBBLIX MNPOBOAHWUKOB W BbIBOAbI W3  AJNIOMUHUA OAA
npucoegnHeHnAa meagHbIX WA aatoMUHUEBLIX MNPOBOAHUKOB [OO1XKHbI o6nap,aTb COOTBETCTBytOU.I,EVI
MeXaHWYecKom NPOYHOCTbIO, yTOObI BblAepXaTb MUCNbITaHMA NO 94 ¢ NpPpoBOAHWUKaMW, 3aTAHYTbIMU
MOMEHTOM, YKa3aHHbIM B Ta6}1VILI,e 10 nnbo YKa3aHHbIM M3rotosutenem, npmyem 3HadyeHwme, ykasaHHOE

n3rortosuntenem, He JONHKHO ObITb HUKE YKa3aHHOrIo B Ta6l'IMLl,e 10.

CooTBeTcTBME npoBepArdT OCMOTPOM, U3IMEPEHNEM WU MNooYepeaHbIM BBegeHUMEM MPOBOOHWUKaA

HaMMeHbLIEero n HanbobLIEro CeYeHUA U3 YKasaHHbIX.
8.1.5.4. TeKCT NYHKTA 3aMeHUTb CNeayoWwmm:

BblBOAbI A0/MKHbI A0NYCKATb NpUcoeanHeHue NpoBOAHUKOB 6es cneu,maanoﬁ noaroToBKU.

CooTBeTcTBUE NPOBEPAIOT OCMOTPOM U UCNbITaHMem no L.9.
L.9. UcnbiTaHunA
Mo pa3sgeny 9 co cneayroWMMM U3MEHEHUAMM/ OONONHEHNAMM:

[na ucnbiTaHWin B 3aBUCMMOCTM OT BUAA MaTepuana BbiBO4a M TUMa NpUCcoeMHAEMbIX MPOBOAHUKOB

NPUMEHSAIOT YCA0BUS UCMbITaHWIM B COOTBETCTBUM € Tabaunueit L.3.

MepeyeHb UCMbITaHWI B 3aBUCMMOCTU
OT MaTepwuana NPoOBOAHUKOB U BbIBOAOB

MaTepmaJj BEIBOILOB MaTepmaya Al <a>

no 8.1.4.4<a>
MaTepralli NpOBOOHUKA Al Cu Al
(Trabmmua L.1)

ITo Tabmmuuam|llo Tabmmuam 5 wu|llo Tabamiam

L.2 9 L.2

n L.5 n L.5
9.4. HamexHocTs [IIO TabauuaMm|llo Tabavuam 5, 9|Illo TabauiamM
BUHTOB L.2 n 10 L.2

u L.5 u 10 u L.5 u 10
9.5.1. NcnerraHue o TabauuaMm|llo Tabauuam 5, 9|IIo Tabaniam
Ha BHTATUBaHue <b> L.2 n 10 L.2

u L.5 u 10 u L.5 u 10
9.5.2. IoBpexneHUe IIo Tadbnuuam|llo Tadbmuuam 5, 9|IIo TadnaulaMm
NIPOBOIOHMKA L.2 n 10 L.2

m L.5 u 10 m L.5 u 10
9.5.3. BBemeHue o Tabmmuue L.4|llo Tabauue 12 o Tabmmuue L.4
NIPOBOIOHMKA

Tabnunua L.3



9.8. IlpesBbuueHME [lo Tabmuue L.5(Mo Tabmanue 9 [lo Tabmuue L.4
TeMIepaTyps

9.9. 28-cyTouHoe I[Io Tabmauue L.5|[lo Tabmauie 9 Ilo Tabmuue L.5
VICIIBITaHME
L.9.2. Lukinueckoe Ilo Tabmuue 10 [[Io Tabmauue 10 o Tabmuue 10
VCIEITaHVe

<a> CormylacHO uUmkjJaM A m B um umciay o060pa3LuoB, YKa3aHHBEIM B
[MpunoxeHunm C.
I BEIKJIOUATEJIeM, NpelHas3HAUEHHBIX IOJIS [NPUCOEIMHEHMS aJIOMUHMEBEIX U
MeIIHBIX
IPOBOIOHMKOB, UMCJIO LMKJIOB MCIHTaHMM ¥ o00pa3LoB yIOBauBawT (IO
ONHOMY  IJIS
MEIHOTO M OINHOMY IJIS aJIOMMHMEBOI'O NPOBOINHMKA) .

<b> IIng wMcCHETAHWIM Ha BHTATMBaHme no 9.5.1 3HaueHuMe I1JIidg
npoBona
ceueHyeM 70 MM2 - Ha pPacCMOTPEHUN.

JononHntenbHO NpoBOAAT UcnbiTaHue no L.9.2 Ha BbiBOAAX OTAE/bHO OT BblKAKOYaTENA.
Tabnuua L.4

CeyeHue 1 TeopeTUYECKUI AnameTp NPUCoeanHAEMbIX NPOBOAHMKOB

MeTpuueckasa cucTeMa AWG
XecTrue T'ubxue Xecrrue T'nbxue
(TONIBKO (TOJNIBKO MeIIHEE)
MeIIHEIE )
CeueHu InamMeTp CeueHu |Imnametr |Kanmbp InameTp Kanmbp |InameTp
e e P MHOT'O—
OngHo- |MHOTO- Onno- |[MHOTO— VLB HBIX
XUJIb — [XKWJIb — KUITb — [XWJIIb — NPOBOIHMU
HEIE HEIE HBIE HEIE _
<a> KJjlacca KOB
B <a> KjIac—
cor I, K,
M <b>
MM2 MM MM MM2 MM MM MM MM
1,0 1,2 1,4 1,0 1,5 18 1,07 1,23 18 1,28
1,5 1,5 1,7 1,5 1,8 16 1,35 1,55 16 1,50
2,5 1,9 2,2 2,5 2,3 <c> 14 1,71 1,95 14 2,08
4,0 2,4 2,7 4,0 2,9 <c> 12 2,15 2,45 12 2,70
6,0 2,9 3,3 4,0 2,9 <c> 10 2,72 3,09 - -
10,0 3,7 4,2 6,0 3,9 8 3,43 3,89 10 3,36
16,0 4,6 5,3 10,0 5,1 6 4,32 4,91 8 4,32
25,0 - 6,6 16,0 6,3 4 5,45 6,18 6 5,73
35,0 - 7,9 25,0 7,8 2 6,87 7,78 4 7,25
- - - - - 1 7,72 8,85 - -
50,0 - 9,1 35,0 9,2 0 8,51 9,64 - 12,08
70,0 - 12,0 50,0 12,0 00 9,266|10,64 - -
<a> JIonyCK HOMMHAJLHOT'O IOuameTpa +5%.




npueeneHel no Tabmamue 1 MBK 60228A, a 1nJsa NPOBOOHMKOB B cucTeMe AWG
1o
ASTM B 172-71.

<b> Jonyck Haubombmero mmameTpa +5% mnjus jodoro m3 Tpex kjaccoB I, K
"
M.

<c> PasMepe TOJBKO IJjg THUOKMX [NIPOBOIHMKOB KJjlacca b5  CoIJlacHO
M3K
60228A.

[lpyMeuaHye. HawmboJbume OuaMeTPEl XeCTKMX UM I'MOKMX  [IPOBOIHMKOB

L.9.1. YchoBuma ncnbiTaHUi

Mo 91, Kpome TOro, 4to napamMeTpbl npucoeguHAembIX aJlloOMUHUEBBLIX MNPOBOAHUKOB AOO0J1XKHbI

CoOTBETCTBOBATb Tabauue L.5.

Tabnuua L.5
MonepeyHble ceyeHUA aNtOMUHMEBDBIX MPOBOAHUKOB
COOTBETCTBEHHO HOMWHA/IbHbIM TOKam
CeueHue npoBoIHMKA (S), MM2 HoMmHanepHele TOKM (I ), A
n
1,5 o 6 BKJIOU.
2,5 CB. 6 mo 13 BkJIOU.
4 , 0 " 13 " 20 "
6’ O " 20 " 25 "
10,0 " 25 " 32"
16,0 C. 32 mo 50 BkJjmou.
25,0 " 50" 63 "
35,0 " 63 ™ 80 "
50,0 " 80 "™ 100 "
70,0 " 100 "™ 125 "
L.9.2. LUMKknnyeckme ncnbiTaHMA TOKOM
,ﬂ,aHHbIM NcNblTaHNEM nposepAaroT yCTOl‘;NVIBOCTb BUHTOBOIO BbIBOAA nytem CpaBHeHUA

TEMNEPaATYPHOMN XapaKTEPUCTUKMN C XapaKTEPUCTUKON KOHTPO/IbHOrO NPOBOAHMKA B YC/OBUAX YCKOPEHHbIX

LMKANYECKUX UCMbITAaHUNA.
McnbiTaHMe NpoBOAAT Ha OTAENbHbIX BbIBOAAX.
L.9.2.1. NoarotoBKa K UCMAbITaHMIO

McnblTaHne npoBOAAT Ha 4yeTbipex obpasuax, KaxAabli M3 KoTopblx obpasoBaH Napoit BbIBOLOB U
NpeAcTaBAseT YyCI0BUA ero NPUMEHEHMA B aBTOMATUUYECKOM BblK/toUaTes1e (CM. NpUMepbl Ha pUCyHKax L.2 -
L.6). BUHTOBbIE BbIBOZAbI, CHATbIE C BbIKAOYATENA, MPUCOEANHAIOT K TOKONPOBOAALMM YACTAM TaKOro Xe
ceyeHus, GOpMbl, METANNA U MOKPbITUA, YTO U CMOHTUPOBaHHbIE B BbiK/AtoYaTene. KpenseHne BbIBOAOB K
TOKONPOBOAALWMM YaCTAM BbIMONHAIOT TaKUM Ke 06pa3om (NoNoXKeHue, KpyTALWMIA MOMEHT U T.4.), KaK B
BbIK/loYaTene. ECnv Bo Bpemsa UCMbITaHUI Ha ogHOM 0bpasLe NPoOn3oNAeT 0TKas, UCMbITaHUA NPOBOAAT Ha

YyeTblpex AONOAHUTEbHbIX 06pa3LLaX, OTKA30B ObITb HE AO/KHO.
L.9.2.2. UcnbiTaTeNlbHOE YCTPOICTBO
MNcnbiTaTeibHOE YCTPOMCTBO A0/IKHO ObITh TAKMM, KaK NOKa3aHo Ha pucyHke L.1.



1 - noaBoA NUTaHuA; 2 - 3KBasali3epbl; 3 - KOHTPOJIbHbIM
NPOBOAHMK; 4 - LUMHA 3KBaal3epa; 5 - cBapKa; 6 - UcnbITyembli
obpaseL; 7 - TepMon30aMpYyoLLaA neperopogKa (4 wr.);

8 - WKHA; 9 - ncnbITaTeNbHbIN NPOBOAHUK; Tl - Tepmonapa

PucyHok L.1. VcnbiTaTenbHoe yCTPONCTBO

maa |

11

S|

MpumeyaHme. TOKONPOBOAALLANA YAaCTb MOXKET BbITb NPUKPYyYeHa BoATaMu, NpUNasHa UK NpUBapeHa.

Ll

PucyHok L.2
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PucyHokK L.6

K wucnoityembim o06pasuam A0MKHO 6ObiTb npuaoxkeHo 90%
N3roTOBUTE/IEM, A B OTCYTCTBUE YKa3aHWi - BblIbpaHHoro no Tabauue 10.

McnblTaHWe NpoBOAAT C NPOBOAHUKAaMM No Tabauue L.5. JAnHa UcnbITaTeNbHOro NPOBOAHMKA OT TOUKK
BBOAa B obpasel, BUHTOBOroO BbiBOAA A0 3KBanaihsepa (cm. L.3.3) fonKHa COOTBETCTBOBATL YKa3aHHOM B
Tabnuue L.6.

3Ha4YeHMA MOMeEeHTa, YKa3aHHOro

Tabnuua L.6

[JnviHa ncnbiTateIbHOro NPOBOAHUKA

CeueHye NOPOBOIHMKA, MM2

PasmMep npoBoOmOHMKA
B cuctTeMe AWG

MyHMMaJIbHad OJIMHAa
IPOBOIHMKA, MM

oo 10 BxJIOU. oo 8 BKJIOU. 200
Or 16,0 mo 25,0 BKJoOU. Or 6 mo 3 300
" 35,0 " 70,0 " "2 " 00 460

UcnbiTaTenbHble NPOBOAHUKU COEAMHAIOT NOCNe[0BaTe/IbHO C KOHTPOJIbHbIM NPOBOAHUKOM TaKoOro
e nonepevyHoro ce4yeHuA.

JAnHa KOHTPONbHOrO NPOBOAHWKA AOJIXKHA COOTBETCTBOBATb ﬂpM6ﬂM3MTEHbHO ABOﬁHOﬁ annHe
MCcNblTaTe€NNIbHOro NPOBOAHUKA.

Ka)f([l,blﬁ CBO6OAHbIl7| KOHeU NCNbITaTe/IbHOINo N KOHTPOJIbHOIO NPOBOAHUKOB, HE I'IpMCOEAVIHEHHbIVI K
o6pa3u,y BMHTOBOIO BbiBOAQA, AO0/1KEH 6bITb npmuBapeH UanM npunaaH TeepabiMm NMpuUnoem K He60/'|bUJOMy
OTpPE3KY 3KBanaﬁ3epa M3 TOro e martepuana, 4to U NpPOoBOAHUK, N NonepedyHbiMm ceyeHunem, He bonee
YKa3aHHOIo B Ta6ﬂVILI,e L.7. Bce *unbl npoBOAHWKA O0/1KHbI 6bITb npueBapeHbl NN cnadaHbl ANA HageXHOoro
3ﬂeKTpMHeCKOFOCOEAMHEHMHC3KBaﬂaﬁ3epOM.

Tabnuua L.7
Pasmepbl 3KkBanalk3epos 1 WKH
Iramnas30HEl MCHOBITATEJIBHEIX TOKOB, A MakCMuMaJIbHOE TIIOMEPEeUYHOEe CEeUeHMre, MM2
Al Cu
Or 0 mo 50 45 45
" 51 "™ 125 105 85
" 126 " 225 185 155




C cornacua M3roToBUTENA M MPU YCNOBUM COXPaHEHUs Pabouunx XapaKTepPUCTUK ONA dKBasal3epa
MOXHO MPUMEHATb HECBAPHbIE COeANHEHMA NPUKMMHOIO TUMNa, BbIMNOJIHSEMbIE C MOMOLLbIO MHCTPYMEHTA.

PaccTtosHWe mexAay UCnbiTaTe/IbHbIMW U KOHTPOJIbHbIMW MPOBOAHUKAMM A0KHO BbITb HE MeHee 150
MM.

McnbiTyemblii 0bpasel, Ao/KeH 6biTb NoABewWeH B BO3AyXe B BEPTUKA/SIbHOM WKW FTOPMU3OHTA/IbHOM
NO/IOMKEHUWN, SKBaANAN3EP UM LUMHA A0NKHbI NOAAEPHKUBATLCA HENPOBOAALLMMM ONOpPamM, YTobbl 3berkaTtb
pacTArMBaloWEen Harpyskm Ha MNPUKUMHOW BUHTOBOM Yy3en. Mexay NpPOBOAHWKAMU [OOMKHbI ObITb
YCTaHOBAEHbI TEPMOM30ANPYIOLLME Meperopoakun WnpuHon (25 +/- 5) mm un BbicoToi (150 +/- 5) mm Hag,
BMHTOBbIMW BblBOogaMMn (cm. pucyHoK L.1). Tepmousonupylowme neperopogkm He Tpebytorca, ecau
paccToAHne mexay obpasuamm coctaBaset He meHee 450 mm.

O6pasubl cnegyeT pasmellaTb Ha PacCToOAHUM He meHee 600 MM OT Nosa, CTeH U NOTOJIKA.

McnbiTyemble 06pasubl ciedyeT pasmellatb B cpede, rae MpPaKTUYECKU OTCYTCTBYHOT BMbpauma u
CKBO3HAKW, NpU TemnepaType OKpyxKawuwero so3gyxa oT 20 °C go 25 °C. C Hayanom wucnbITaHUA
MaKCMMaibHOE AOMYCTMMOE U3MEHEHME NPeaeioB Anana3oHa He A40/IKHO npesbilaTh +/- 1 °C.

L.9.2.3. U3amepeHune TemnepaTypsbl

N3mepeHuna TemnepaTypbl BbINOJAHAIOT C MOMOLLbIO TEPMONAP C NPOBOIOYKAMU CEYEHNEM He Bonee
0,07 mm2 (npnbnnsmutensHo 30 AWG).

Ona BMHTOBbIX BbIBOAOB Tepmomnapa AoXHa ObiTb pasmelleHa Ha BUHTOBOM BbIBOAE CO CTOPOHbI
BBO/a NPOBOAHNKA Y KOHTAKTHOM NOBEPXHOCTH.

Ona KOHTPO/IbHOrO MPOBOAHWKA Tepmonapbl AO0MXHblI ObiTb pa3melleHbl NocpeguHe OT KOHLOB
NpPoOBOAHWMKA NoA M30aLMeN.

PasmelleHne Tepmonap He A0NXKHO NOBPEXAaTb BUHTOBOM BbIBOA, UM KOHTPO/IbHbIN MPOBOAHUK.

MpumeyaHue. BbicBepanMBaHMe HebONbLLIOrO OTBEPCTUA M Mocaedylollee KpensieHue Tepmonapsl
ABNAETCA NPUEeM/IEMbIM METOAOM MPU YC/NIOBUM HEU3IMEHHOCTM pPaboumx XapaKTEPUCTUK U HanMuus
COrNlacoBaHMA U3roToBUTENA.

TemnepaTtypy cpefbl HEOOXO4MMO M3MEPATb C MOMOLLBIO ABYX TEpPMONap TakMm obpasom, 4TobbI
[OCTUYL CcpefHero CTabuabHOro NOKasaHWA BOAM3U UCMbITaTE/IbHOTO KOHTYpa W M3b6eXKaTb BHELIHMX
BO34eNCTBMIA. Tepmonapbl AONXKHbI ObiTb pasmelleHbl B FOPM30OHTA/IbHOM MAOCKOCTU, Nepecekatoulei
06pasupbl Ha MMHUMaNbHOM PaccToAHUM 600 MM OT HUX.

MpumeyaHue. NMpuemnembim METOAOM AOCTUNKEHUA CTaBUNLHOCTU U3MEPEHUIA ABNAETCA KpenieHue
Tepmonap Ha MmeaHbIX ornopax pasmepom 50 x 50 mm 1 TonwmMHOM oT 6 40 10 Mm.

L.9.2.4. MeToaMKa UCMbITAHMA U KPUTEPUU COOTBETCTBUA
MpumeyaHne. OueHKa paboTocnocobHOCTM OCHOBaHa Ha NpeaeNbHOM NPeBbIWEHUM TeMNEPaTypbl
BMHTOBOrO BbIBOAA U USMEHEHUM TeMmnepaTypbl B X04e UCNbITaHUA.

McnbiTaTeNbHbIM KOHTYP A0/KeH nogBeprHyTbca 500 uMknam B TeyeHMe 1 4 nopa Harpyskon u B
TeyeHune 14 6e3 Harpy3KM TOKOM, HauMHasA Co 3HAaYEHUA NePEeMEHHOro ToKa, paBHoro 1,12 ucnbitTaTesibHOro
TOKa, yKa3aHHoro B Tabauue L.8. K KoHUy Kaxkaoro nepnoga nog Harpy3Koi B TedyeHue nepsbix 24 UUKAO0B
TOK [0/1KeH BbITb OTPEryaMpoBaH Ha NOBbILWEHWE TEMMNEPATYPbl KOHTPOIbHOIrO NPoBoAHWKa A0 75 °C.

Tabnmua L.8
McnbiTaTeNbHbIN TOK KakK d)yHKLI,MFI HOMWHA/IbHOIO TOKa
MeTpuueckasa cucTeMma AWG
HoMMHAJIb HEIV CeueHue McnelTa- HoMMHAJIb HEIV Pasmep McnelTa-
TOK, A QJIIOMVHMEBOTO | TEJIb HBEIM TOK, A aJIOMM — TEeJIbHBIM
NPOBOIOHMKAE, TOK, A HMEBOTO TOK, A
MM2 [IPOBOIHMKA
0 <=1 <= 15 2,5 26 0 <=1 <=15 12 30
n n




15 < I <= 20 4,0 35 15 < I <= 25 10 40
n n

20 < I <= 25 6,0 46 25 < I <= 40 8 53
n n

25 < I <= 32 10,0 60 40 < I <= 50 6 69
n n

32 < I <= 50 16,0 79 50 < I <= 65 4 99
n n

50 < I <= 65 25,0 99 65 < I <= 75 3 110
n n

65 < I <= 80 35,0 137 75 < I <= 90 2 123
n n

80 < I <= 100 50,0 171 90 < I <= 100 1 152
n n

100 < I <= 125 70,0 190 100 < I <= 120 0 190
n n

Ha 25-m UuMKne wucnbiTaTeNbHbIA TOK AOMXeH ObiTb OTperyinpoBaH B nociedHU pas, U
YCTAaHOBMBLLYIOCA TEMNEPATYPY 3aNMCbIBAIOT B KAYECTBE NEPBOro MamepeHua. bosblue A0 KOHLA UCMNbITaHMA
Pery/JIMpoBOK TOKa BbITb HE A0NXKHO.

TemnepaTypy HE06X0AMMO 3aNMCbiBaTb B TeYeHMe XOTs Hbl O4HOr0 LUMKAA Kaxaoro paboyero gHa u
nocne 25, 50, 75, 100, 125, 175, 225, 275, 350, 425 1 500 ynKknos.

TemnepaTtypy He06X04MMO U3MEPATb B TEYEHME NOCAeAHMX 5 MMH Nog Harpy3sKkoi. B Tom cnydae, ecnm
pasmep KOMMJIEKTa UCMbITyeMblXx 06pasLoB IM60 CKOPOCTb cUcTeMbl 06PaboTKM MHPOPMALMM TaKOBbI, YTO
He BCe U3MepPEeHMA MOryT ObiTb 3aBepLUEHbl B TEYEHUE 5 MUH, BPEMSA HAXOMKAEHWUA No4, Harpy3Koli A0MKHO
6bITb NPOANIEHO A0 3aBEPLUEHUA USMEPEHWUN.

Mocne neps.bix 25 UNKIOB BpemMs 6e3 Harpysku MOKET ObITb COKpalleHo A0 nepuoda Ha 5 muH 6onblue,
yem HeobxoaumMo BceM obpaslam BbiBOAOB AJ1A OXNAXKAEHUA A0 TeMMNepaTypbl Mexay TemnepaTypoun

cpeapl . u temneparyponn t, +5 °C B TeueHve nepuoga 6e3 Harpysku. [ COKpaLLEHUA BPeMeHM

OTK/IIOYEHMA C COrNacusa M3roToBUTENA MOXKET bbITb NPUMeEHEHO MPUHYAUTeNbHOE oxnaxaeHue. B sTom
cydae nNpuHygunTenbHOMY OXNa*XAeHUKD OO0J/1IXKEH 6bITb noaBeprHyT BeCb ncnblTaTeNbHbIN KOHTYpP, "
TeMnepartypa CTpyu Bo3gyxa HE A0/1XKHA 6bITb HUKE TEMNEPATYPbl OKPYXKatoWero so3ayxa.

KoaddpuumeHT yctoumeocTm S’ ANA Kaxkgoro 3 11 uamepeHun onpeaenaroT NyTem BblYMTaHUA
OTKNOHeHUA D cpeaHen TemnepaTypbl U3 OTKAOHEHMA d 11 3HaYyeHuI TemnepaTypbl.

OTknoHeHve Temnepatypbl d pgna 11 oTAeNbHbIX W3MEPEeHWA MOAYYaloT MyTeM BbIYMTAHUA
06beaNHEHHOW TEMMNEPATYPbl KOHTPOJIbHbIX MPOBOAHUKOB M3 TeMMNepaTypbl 6€3BUHTOBOIO BbIBOAA.

MpumeyaHue. 3HadyeHne d ByaeT NOJIOXKUTENbHbIM, €CAM TemnepaTypa BMHTOBOrO BbiBOAA Bbllle
TemnepaTypbl KOHTPOJIbHOFO NPOBOAHUKA, U OTPULATENBHBIM, EC/IN HUMXKE.

[N Kax[0oro BUHTOBOIO BblBOAA:
- NpeBbIWEeHNe TeMNepaTypbl He A0KHO 6biTh ¢B. 110 °C;

~ f o
- KO3PPULMEHT YCTOMUMBOCTM S He JOMKeH npeBbiwaTh +/- 10 °C.
Mpumep pacyeTa ANA 04HOMO BUHTOBOrO BbiBOAA NpuBeaeH B Tabauue L.9.

Tabnunua L.9

Mpumep BblYUCIEHMA MO onNpeseneHno
OTK/IOHeHuA D cpeaHen Temnepatypbl

VzMepeHusa |UMCIIO LUMKIIOB TemnepaTypa OTKJIOHEHUE KosdbouumeHnt



TeMIepaTyph TeMIIepPaTypPH | yCTOMYNBOCTH
BMHTOBOTO | KOHTpoJIbHOTO|[d = a - b f
BEIBOIA &, | NPOBOIOHMKA S =d-D
°C b, °C
1 25 79 78 1 0,18
2 50 80 77 3 2,18
3 75 78 78 0 -0,82
4 100 76 77 -1 -1,82
5 125 77 77 0 -0,82
6 175 78 77 1 0,18
7 225 79 76 3 2,18
8 275 78 76 2 1,18
9 350 77 78 -1 -1,82
10 425 77 79 -2 -2,82
11 500 81 78 3 2,18
zd 9
OTKNOHEHMe cpeHen TemnepaTypbl D= =—=0,82.

yucio uzMepennin 11

Mpunoxenne JA
(obnasaTenbHoE)

&OONONHUTENBbHbBIE TPEBOBAHUA
K BbIK/TIOYATE/IAM ON1A 3AWNTBI OT CBEPXTOKOB BbITOBOIO
N AHATOTMYHOTO HA3SHAYEHWA, YCTAHAB/IMBAEMbIE B CTAHOAPTAX
N TEXHUYECKMX YCNOBUAX HA U3AENNA KOHKPETHbIX CEPUIA
N TUMOB U YYUTBIBAIOLME NMOTPEBHOCTM SKOHOMMWKK CTPAHbI

OA.1. Buabl KiuMmaTUyeckux ucnosiHeHui - no FOCT 15150.

HomuHanbHble 3Ha4YeHUsa KnnmaTtudeckux ¢aktopos - no FOCT 15150 n FOCT 15543.1.

Buabl KNMMaTUYECKMX UCMOSIHEHUA U HOMWHA/bHbIE 3HAYEHUA KAMMATMYECKUX GAKTOPOB AOJIKHbI
ObITb YCTAaHOB/IEHbI B CTAHAAPTAX U TEXHUYECKUX YCNOBUAX HA BbIK/IIOYATEIM KOHKPETHbIX BUAOB.

OA.2. MapKunpoBKa BbiK/touaTesnel - no FOCT 18620 u pasgeny 6 HacToALWEro cTaHAapTa.

OA.3. HoOMMHa/ibHble 3HAYEHMUA MEXaHUYECKUX BHELWHUX BO3AencTBylowwmx ¢aktopos - no OCT
17516.1 v fOMKHbI BbITb YCTaHOB/IEHbI B CTAaHAAPTAX M TEXHWUYECKMX YCAOBMAX HA BbIK/HOYATEIM KOHKPETHbIX
BNAOB.

OA.4. B 4yacTu CTOMKOCTM K BO3AENCTBUIO CMELMA/IbHbIX Cpes, BbIKAOYaTeNN A0/1KHbI COOTBETCTBOBATb
TpeboBaHuam FOCT 24682.

OA.5. TpaHCNOPTMPOBAHME U XpaHeHMe BbiKkAtovaTenel - no FOCT 23216.

YcnoBus TPaAHCNOPTUPOBAHUA W XPaHEHUS U OOMYCTUMbIE CPOKM COXPaHAEMOCTU A0JIXKHbl ObITb
YCTaHOB/EHbI B CTaHAAPTAX U TEXHUYECKMX YCN0BMAX HA aBTOMATUYECKME BbIKNOYATENIN KOHKPETHbLIX BUAOB.

JA.6. YnakoBKa M BpeMeHHana NPOTUBOKOPPO3MOHHAA 3alMTa ANA YCAOBUIM TPAHCNOPTUPOBAHUA U
XpaHeHuss no FOCT 23216 pAo/mKHbl BbiTb YCTAaHOBJ/IEHbI B CTaHAapTaXx W TEXHUYECKUX YCNOBUAX Ha
BbIKNOYATENN KOHKPETHbIX BUAOB.



OA.7. Buabl ncnbiTaHUM aBTOMATUYECKUX BbiKAtoYaTenei - no NOCT 16504.

[Ons npoBepKM COOTBETCTBMA BbIK/AloUYaTenell TpeboBaHMAM HACTOALWLEro CTaHAApTa, a TaKXKe
CTaHOAPTOB U TEXHUYECKMX YC/IOBMI HA BbIK/OYATENM KOHKPETHbIX BUAOB M3rOTOBUTENb NPOBOAUT NPUEMO-
cAaTo4YHble, NepUoaAnNYECKME M TUNOBbIE UCMbITAHUA, @ NPU NOCTAaHOBKE BbIK/AOYaTelel Ha NPOM3BOACTBO -
KBa/IMPUKALLMOHHbIE.

McnbiTaHWA Ha BO3AENCTBME KIMMATUYECKNX, MEXaHNYECKMX BHELLIHMX BO34eNCTBYOWMX GaKTOpOB U
cneumnanbHbIX cped npooaaTt B cootTBeTcTBUM ¢ TOCT 16962.1, FOCT 16962.2, TOCT 24683 1 A01KHbl ObITh
YCTaHOB/EHbI B CTaHAAPTAX M TEXHUYECKMX YCNOBMAX HA aBTOMATUYECKME BbIKNOYATENIN KOHKPETHbLIX BUAOB.

McnbiTaHMA TPEXMNOMIOCHbIX M YeTblPexmnoatoCHbIX aBTOMATUYECKUX BblKAtoYaTesien HOMUHANbHOrO
TOKa A0 63 A BKAOYMTENbHO Mo 9.8 gonyckaeTcs NPoBOAUTb OAHOGA3HbIM MEPEMEHHbIM TOKOM MpU
nociefoBaTeIbHOM COEAMHEHUM MOJKOCOB, ASA BbIKAOYATeNe HOMWHA/NbHOINO TOKa cBbiwe 63 A - ¢
COrlacuA U3roToBUTENA.

[A.8. lapaHTum nsrotosutena

MN3roToBuTENb rapaHTUPYET COOTBETCTBME BblKAtoYaTenel TpeboBaHUAM HaACTOALLEr0 CTaHZ4ApTa Npu
cobnogeHnn YCNOBWUIM 3KCM/lyaTauumM, TPaAHCMOPTUPOBAHMA WM XPaHEHWs, YCTAaHOBAEHHbIX HACTOALLMM
CTaHAAPTOM.

apaHTUIAHbIE CPOKWU AO0/MXKHblI ObiTb YCTAHOBAEHbl B CTaHAAPTaX WM TEXHUYECKUX YC/IOBMAX Ha
BbIK/OYATENIN KOHKPETHbIX BUA0B.&

MpunorxkeHue b
(obs3aTenbHoe)

MpumeHeHne Ha A0b6poBOJIbHOM ocHoBe [punoxkeHua OB obecneumsaeT cobnogeHne TpeboBaHUi
depepanbHOro 3akoHa ot 22.07.2008 N 123-®3 "TexHMYeCKUI perfnameHT o TpeboBaHUAX MOXKAPHOM
6esonacHocTn" (Mpukas PocctaHaapTa ot 16.04.2014 N 474).

&TPEBOBAHMA
NMOYXAPHOWM BE3ONACHOCTM K ABTOMATUYECKMM BbIKNHOYATENAM
ONA SAWNTBI OT CBEPXTOKOB BbITOBOIO M AHANOTUYHOIO HASHAYEHNA

B HacToswem NpUAOXKEHUN U3N0XKeHbl TPebOBaHWA MNOXKapHOM 6e30MacHOCTM K aBTOMATUYECKMM
BbIK/IlOYATENSIM AN15 3aLLMTbl OT CBEPXTOKOB HbITOBOrO M aHANIOMMUYHOTO Ha3HaYeHUA (fanee - BbiKAtoYaTeNn),
rNaBHble KOHTAKTbl KOTOPbIX MpefHa3Ha4yeHbl A8 KOMMyTauuu Luenein HanpaxeHunem pgo 1000 B
nepemeHHoro unnm 1500 B nocTosHHOrO TOKa B cooTBeTCTBUM ¢ PeaepasbHbiM 3aKOHOM "TexHu4ecKui
pernameHT o TpeboBaHMAX NOXKapHOM 6e3onacHoCcTU", U MeToAbl UCTIBITAHWUN.

[B.1. TpeboBaHUsA noxapHon 6esonacHoCcTH:

[b.1.1. TpeboBaHUSA K INEKTPOU30NALMOHHBIM M KOHCTPYKLMOHHbBIM NAACTUYECKMM MaTepuanam

[6.1.1.1. Yactn BbIKAOYaTeNeN, BbINOSHEHHbIE W3 MOJMMEPHbIX MaTepuanos, AOMKHbI OblTb
CTOMKMMM K NNameHu ropenkm byHseHa no [16.2.2.3. Yactu BbiKNtoYaTenel, NoAAePHKUBAIOLME KOHTAKTHbIE
coefnHeHUA, fOMKHbI ObITb BbINOHEHbI U3 MaTepuana Knacca FV(MB)O, ocTanbHble YacTu - U3 NOAUMEPHbIX
maTtepmanos Knacca FV(MNB)1 no FOCT 28779.

0B6.1.1.2. YacTu BbIkAOYaATENEeN, BbIMOJIHEHHbIE W3 MOJIMMEPHbIX MaTepuanos, AO0/XKHbI ObiTb
CTOMKMMMU K BO3AEMCTBUIO HaKa/IeHHbIX 3/IEMEHTOB (HarpeTon NpoBOIOKM).

MNposepky nposoaat no b6.2.2.4.

[0b6.1.1.3. Yactn, yaepkuBawwme B 33a4aHHOM MOJOXKEHUMN MPOBOAHMKM TOKa, HaxoAAlmeca Noj
HanpsAXXeHWeMm, AOJIKHbl ObiTb BbINOJHEHbI M3 MATEPUANOB, CTOMKUX K 06pa3oBaHMIO TOKOMPOBOAALLMX
MOCTMKOB MPW MUCMbITAHUN HANPAKEHUEM UCXOAA U3 YCAOBWUIA IKCNAYyaTALUM, YKA3aHHbIX B TEXHUYECKMX
YCNOBUAX, KaTaNoXKHOM U (MAn) MHGOPMALMOHHOM AOKYMEHTAUMN W3rOTOBUTENS HA KOHKPETHble TUMbI
BbIKAtOYaTENEN.

MpumedaHue. [OnA uUeneil HACTOALLErO NPUMEYAHUA HOPMANbHbIMWM YCNOBUAMM 3KCRyaTauuu
CUYNTALOTCA YCNOBUA, Bbi3blBaloLWMeE CTeneHb 3arpasHeHna 1 n 2 no kKnaccudukaumm FOCT P 50030.1, nognyHKT
6.1.3.2, }KeCTKMMU YCNOBUAMM - CTEMEHb 3arpA3HEHUA 3, CBEPXKECTKUMU YC0BUAMM - CTENEHDb 3arpA3HeHUa



Mposepky nposoaat no [1b.2.2.5.

[6.1.2. TpeboBaHMA NO BblAEPKUBAHWUIO NPEBbILIEHUA HOMMUHAIbHOIO TOKa

Mpwu 2,55-KpaTHOM NpeBbILEHNN 3HAYEHUS HOMUHAIbHOTO TOKa BpemMs cpabaTtbiBaHMA BbiKAtOYaTenew
[O/IKHO  COOTBETCTBOBATb €r0  BPEMA-TOKOBOM  XapaKTepucTuke. PyHKUMOHaNbHble (3aWMTHbIE)
XapaKTEPUCTUKM BbIKAOYATENEN A0/KHbI COOTBETCTBOBATb TPeBOBAHUAM, M3NOMKEHHBIM B HACTOALLEM
CTaHgapre.

Mposepky nposoaat no [b.2.2.1.

[0B6.1.3. TpeboBaHua No npeAoOTBPALLEHMIO BO3HWMKHOBEHMSA 3aropaHMA MpuM KOMMYyTaLMKU TOKOB
KOPOTKOro 3aMblKaHNA

Mpn KOMMyTauMM TOKOB KOPOTKOTO 3aMblKaHMA BbIKAOYaTe b He [AO0/XKeH BbI3blBaTb W
pacnpoCTpaHATb FropeHuns.

Mocne KOMMyTaL MK BblAENAOLLMECA U3 BbIKAKOYATENA ra3bl HEe JONXKHbI ropeTb 6bonee 30 ¢, Npy 3Tom
BbICOTa NJ1aMeHU He A0J1KHa 6biTb bonee 50 mm.

Bbinetatowme m3 BbiKAKOYATENA MPU KOMMYTALMM pacKasieHHble YacTulbl HEe AO0MXKHbI NOAMKUraTb
PacMo/IOXKEHHYIO HUXKE BbIK/toYaTe A Ha pacctoaHMmn 300 mm Bymary.

MNMposepky nposoaat no [b.2.2.2.

[B.2. MeToab! UcnbITaHWU

[6.2.1. O6bwme TpeboBaHMA N YCNOBUA UCTbITAHWUN

[b.2.1.1. MNepeyeHb HEOOXOAUMBIX UCMbITAHWUIA HA NOXKapHyt Ge3onacHOCTb NpuBeneH B Tabauue
Ab.1.

Tabnuua Ab6.1

Bun mcneTaHmua Homep nyHKTa
TpeboBaHUe MeTon
MCIIEITaHUA

VicOoelTaHMe Ha CTOMKOCTL K BOBIOEMCTBMI IIJIaMeHU Ios.1.1.1 |IB.2.2.3
ropesiku ByHBeHa udacTel MaTepMallOB BEIKJIUATEJIEN
JIcrneElTaHMe K BOB3IEMCTBUIO HAKAJIEHHEIX D2JIEMEHTOB IB.1.1.2 |IB.2.2.4
(HarpeToM NPOBOJIOKM) 4YaCTeM BHIKJIOUATEJIEN
VcnelTaHye Ha oOpa30BaHME TOKOINPOBOLAMMX MOCTUKOB IB.1.1.3 |IB.2.2.5
JacTel MaTepMalloB BEHIKJIUATEJIEN
VIcTIBITaHME NPM BeJIMUMHE TOKa, PaBHOM 2, 55-kpaTHOMYy O05.1.2 05.2.2.1
3HAUEHUIO HOMMHAJILHOT'O TOKa BHKJOUATEJEeN
JIcneEITaHME Ha OTCYTCTBME 3BaTlOpaHMsa IPM KOMMYTAaLMK IB.1.3 IB.2.2.2
TOKa KOPOTKOI'O 3aMbIKAHWUSA (IIPM MCIHTaHMM Ha
KOMMYTALMOHHYIO CIOCODHOCTBL, 1 m I )

clb cs

[0B6.2.1.2. Obpa3sel, BbiKAOYaTENA, NPEAbABAEHHbIN Ha UCMbITaHWE, AO/KEH NpeacTaBAaTb coboi
3aKOHYeHHOe msaenue (roTosylo NPOAYKLUMIO). Ero KOHCTPYKUMA, MaTepman U TEXHONOMMA U3roToBAeHUN
OONXKHbI ObITb TAKMMU }KE, KaK Y U34ens, NOCTaBAsSeMOro notpeburento.

[0b6.2.1.3. Ha wucnbiTaHMe npeacTaBasloT He MmeHee Tpex 00pasuoB BbIKAOYATENEN KarkaoW
moandukaummn. NMpu oTANYNKU BbIKNOYATENEN TONIbKO MO HOMMHA/IbHOMY TOKY A0ONYCKaeTcsa NpeACcTaBAATb Ha
ucnbiTaHue o6pasubl M3 MOJMIHOTO pPAAa M3AENUH C MUHUMANbHbBIM M MaKCMMaJibHbIM 3HayeHUAMMU
HOMMHaNbHbIX TOKOB.

[6.2.1.4. VcnbiTaHMe NpPOBOAAT, YCTaHOBMB obpasel, B paboyem MONOXKEHUM, NpeayCMOTPEHHOM
WHCTPYKLUMEN N0 MOHTaXYy, B KOTOPOM OXKNAaeTcsa HanboNblUMA Harpes nsgenus.

BbIkntoyaTeb 3aKPENASAIOT B COOTBETCTBUM C TEXHUUYECKON AOKYMEHTaLMeN.

McnbiTaHna Ha cooTtBeTcTBME Tpebosanmam [6.1.1.1 - 4b6.1.1.3 gonyckaeTca NpoBoauTb Ha 0bpasuax



MaTepManoB COOTBETCTBYIOLLEN YACTM BbIKAOYATENSA.

[0b6.2.1.5. [ina BbikAtOYaTENEN, UMEIOWMX HECKONbKO 3HAYEHUIM YCTAaBOK TOKA, UCMbITAHMA NPOBOAAT
ONA MUHUMANIbHOFO M MAaKCMMaNbHOTO 3HAYEHUN.

[b6.2.1.6. UcnbiTaHWe NpoBOAAT NpM TemMMepaType oKkpyrKatowei cpeabl ot 20 °C go 25 °C.

0B6.2.1.7. U3ameputenoHble Npubopbl, UCNOb3yeMble B UCMbITAHUAX, CneayeT BblbupaTb C yyeTom
YKa3aHHbIX OTKNOHEHUI U3MepAeMbIX MapameTpoB.

[6.2.1.8. UcnbiTaHWA BbiKAtOYaTeNe NpoBOAAT B ABa 3Tana:

[06.2.1.8.1. 9Tan 1 - ucnbiTaHMe BbikAOYaTENEN Ha:

- Harpes;

- 3aLUTY OT CBEPXTOKa;

- YCTOMYMBOCTb K 3aropaHmio M PacnpoCcTPaHEHMIO OFHA MPU KOPOTKOM 3aMblKaHUM.

[06.2.1.8.2. 31an 2 - UcnblTaHNE 31EKTPOU30ALNOHHDBIX U KOHCTPYKLUMOHHbIX MaTEPUA/IOB:

- NNameHem ropesiku byH3eHa;

- HarpeToi NPoOBOJIOKOM;

- Ha CTOMKOCTb K 06pa30oBaHMIO TOKOBEAYLUNX MOCTUKOB.

[b6.2.2. NpoBeaeHWe ncnbiTaHU

[0b6.2.2.1. UcnblTaHWe NpU Be/IMYMHE TOKa, PaBHOW 2,55-KpaTHOMY 3HAYEHWI0 HOMWHANBbHOIO TOKa
BbIK/IloYaTe el

MNcnbiTanme nposoaAaTt no 9.10.1.2 HacToALWEero cTaHAapTa Co CAeayoWMM AONONHEHNEM:

Pe3ynbTaT CUMTAOT NONOXKMUTENbHbIM, €CAM B NpOoLEecce UCMbITAaHMA NPU AAaHHOM 3HAaYeHUMKU TOKa
npounsowno cpabaTbiBaHUE BbIKAKOYATENA, HE MPOU3OLIAN U3MEHEHUSA, YXyALIatoWwmMe 3KCnayaTauMoHHbIe
CBOMCTBA BbIK/OYATENA, @ 3HAaYEHUEe TemMnepaTypbl Ha HaPYKHON MOBEPXHOCTU 3/IEKTPOU3ONALMOHHbBIX
MaTepranos, NoAAEPKUBAIOLLNX BbIBOAbI, He NpeBbiwano 140 °C.

[B6.2.2.2. WcnbiTaHMe Ha YCTOMYMBOCTb K 3aropaHUI0 M PacnpoOCTPaHEHUIO OTHA NPU KOPOTKOM

3aMblKaHUK (NPU UCNbITAHUM Ha KOMMYTaALMOHHYIO CMOCOBHOCTb |CS n |Cn )

UcnbiTaHma nposogAat no 9.12.11.4.2 wu 9.12.11.4.3 HacToAWwero craHgapTa CO cjaeayrowmm
O0NONHeHUeM:

[NA OLEeHKM BO3MOMKHOCTM PAcnpPOCTPaHEHWUs TOPEeHUsA, HaNnpuMmep, NyTem oTAesneHua OT obpasua
FOPALLMX MU PAaCKaNEHHbIX YacTULL, BCIeACTBME KOMMYTALMOHHbIX MPOLECCOB BHM3Y Ha paccTosHum (300 +/-
5) MM pasmeLatoT NANUTY U3 COCHOBOM AOCKM TONLWMHOMN 0OKOM0 10 MM, MOKPLITYIO OAHUM CNOEM NAMUPOCHOM
6ymaru nnoTHocTbio oT 12 ao 30 r/m2.

Mpy HeOBXOAMMOCTM B AOCKE BbINOHAOT Masbl UM OTBEPCTUA ANA NPOBOLHMKOB.

BbIKNtouaTeNb CHUMTAIOT OTBEYAOLMM TPeHOOBAHMAM NOXKAPHOW 6E€30NaCHOCTM, ecm ropeHme obpasua
npekpawaeTtcsa B TeyeHne 30 ¢, a TaKKe OTCYTCTBYET 3aropaHWe nanupocHoW bymaru, a guameTtp nAteH
06yrn1MBaHMA COCHOBOM AOCKM He npesbiwaeT 0,8 mm.

[0B6.2.2.3. UcnbiTaHWe Ha CTOMKOCTb K BO3AENCTBMIO MJaMeHN ropenku ByH3eHa yacteit matepuanos
BbIKtOYaTeNeN

MeToauKa NpoBeAeHUs UcnbiTaHua - B cooTBeTcTBumM ¢ TOCT 28779 (meTtog FV(MB)).

McnbiTaHMe NpoBOAAT Ha BblkAtoyaTesie wanm obpasue matepuana, M3 KOTOPOrO WM3roTOBJEH
BblK/toYaTenb. ToswMHa obpasua A0/KHa OblTb He 60nee TOAWMHBbI IN1EeKTPOM3O/ALMOHHON AeTanu
BbIK/IlOYaTeNA.

Obpa3sey, cunTalOT BbIAEPXKABLIMM MCMbITAHWE, €CAM ONA HaPYXKHbIX YacTel U3 HeMETANTUYECKUX
MaTepPManos, ANA YaCTEN U3LENNA, YAEPKMBAIOLMX TOKOBEAYLLME YACTU U NOAAEPKMBAOLWMX COeAUHEHNA
B OnpeaeneHHOM MOJOXKEHUN, MaTepuan cooTeeTcTByeT Knaccy FV(MB)O, a gnsa Apyrux vactei us
HemeTaNInYecKkMx maTepuanos - Knaccy FV(MB)1.

[b.2.2.4. WcnbiTaHWe K BO3AEWCTBUIO HAKANEHHbIX 3/1EMEHTOB (pacKaneHHOW MPOBOJIOKW) YacTei
BblK/tOYaTeNnen

CTOMKOCTb NPOTUB aHOMA/IbHOTO HarpeBa W OrHsA (MCMbITaHWE PAaCcKaseHHOM NPOBOIOKOM) NPOBOAAT NO
9.15 HacToAwero cTaHaapTa.

[b.2.2.5. WUcnblTaHne Ha o0b6pa3oBaHWE TOKOMPOBOAALWMX MOCTMKOB 4YacTe maTepuanos
BbIK/tOYaTeNEeN

MeTogmKa nposeneHuAa ucnbiTaHuA - B cootsetctBum ¢ TOCT 27473. HanparkeHue, NpM KOTOpOM
NCMbITbIBAIOT M30/ALUMOHHbIE MaTepuanbl, BbibupatT B cootBeTctBUM ¢ TOCT P M3K 335-1 mncxogsa us
YCNOBUI 3KCNayaTauumn (HOpMaabHble, YKECTKUE WU CBEPXKECTKUE), YKa3aHHbIX B TEXHUYECKUX YCIOBUAX
WM KaTaNOXKHOM AOKYMEHTALLMN Ha KOHKPETHbIE TUMbI BbIKAOYaTENEN.

[B.3. OueHKa pe3ynbTaToB UCMbITaHUN



BbIikntoyaTenn cooTBeTCTBYIOT TDE6OBaHMFIM nomapHoﬁ 6e3OI'IaCHOCTM, €C/In pe3yibTaTbl NCNbITaHWN
NPOoAYKUUN YyAOBNETBOPAOT Tpe6OBaHMﬂM HaCTOALLEro NPUIOXKeHUA. Pe3ynbTaTbl MCNbITaHUI BKAOYAOT B
NpPOTOKOAN NCNbITaHM Ha COOTBETCTBME HacToAweMy CTaHAapPTy Uan Od)OpM}'IﬂIOT OoTAENNbHbIM I'IpOTOKOJ'IOM.&

MpunoxeHue B
(obAsaTenbHoe)

&TPEEOBAHMA
K BbIK/TIOYATENIAM, OCHALLEHHLIM HESABUCUMbIM PACUEMUTENEM
MM MOAYNEM AUCTAHUMOHHOIO OTK/TIOYEHUA

B HacToALLEM NPUNONKEHUN U3N0XKEHbI TPebOBaHMA K BbIKAOYATENAM, OCHALLEHHBIM HE3aBUCUMbIM
pacuenuTenem uam Mmogynem AUCTaHLMOHHOIO OTK/OYEHUA (ganiee - HE3aBUCUMbIE PacLEennuTenm).

3T TpeboBaHMA ABAAIOTCA AOMNOJHUTENbHBIMU OTHOCUTENIbHO TpeboBaHM MeXAYyHapOAHOro
cTtaHgapta M3K 60898-1 n npuBegeHbl AnA yyeta AOMNOAHUTENbHbIX PYHKLMOHANAbHbIX BO3MOXHOCTEMN
BbIK/lOYaTeNell B 4YacTM obecrnevyeHus AUCTAHUMOHHOTO OTK/IKOYEHWS MPU MCMONb30BAHUM B CUCTEMAX
NOXKapHOM aBTOMATUKN U APYIMX aHANIOTMYHbIX CUCTEMAX aBTOMATUYECKOro YNpPaBAeHUA 3/IEKTPONUTAHMUA
notpebuTenei.

OCHOBHYIO 4acTb HaCTOALLEro CTaHAApTa MPUMMEHAIOT BO BCEX OTHOLWIEHMAX K BbIKAKOYATENAM,
0XBaTbIBaeMbIM SAHHbIM NPUNOKEHNEM.

[B.1. O6wue nonoxeHua

OCHOBHYIO 4YacTb HACTOALLEro CTaHAAPTa NPUMEHAIOT BO BCEX OTHOLIEHWMAX K YCTPOMCTBAM,
OXBaTblBaeMbIM HaCTOALLMM NMPUIOKEHNEM, EC/IN HE YKA3aHO UHOe.

[B.1.1. O6nacTb NpUMeHeHUs

TpeboBaHMA  HACTOALWLErO NPWIOXKEHUSA  PACNPOCTPAHAIOTCA Ha  BblKJAOYaTENN, UMMeloLue
He3aBMCMMbIM pacuenuTesb WMAM MMELWMe aBTOHOMHbIM MOAY/b  AUCTAaHLMOHHOIO OTK/OYEHUSA
(He3aBUCKMMBIV pacuenuTenb), NpegHasHayeHHbI Ana cbOpKM C BbIKAOYATENIEM M3TOTOBUTENEM WK
notTpebuTenem Ha mecrte 3KcnayaTalMm COrNacHO MHCTPYKLMAM U3FOTOBUTENA.

[B.3. Onpenenenusn

Mo pasaeny 3 co creayroWMMmn USMeHeHNAMM/A0NOAHEHNAMMU:

JononHnTb pasgen 3 HaCTOALLErO CTaHAAPTa CeAyoWmMm onpeaeneHnem:

3.3.24. He3aBMUCHUMEHI PaCLENUTEJIb: PacCLenuTesib, BO30YXIaeMbl MCTOUHMKOM
HaNPSXEHUS .
[MOK 60050 (441-16-41)]

MpumeyaHme. UCTOYHUK HanpaKeHUa MOXKET OblTb HE3aBUCUMbIM OT HaMNPAXKEHMA B IN1aBHOM LEnNMW.

3.3.25. Moaynb ANUCTaHUMOHHOIO OTK/OYEHUS: HE3AaBUCMMbIA PacLennTesnb, BbIMOJHEHHbIN B BUAE
oTAeNbHOro MoAayAs, nNpeaHasHayYeHHbI AN cOOPKM C BbiKAOYATENEM Ha MECTe 3KCNayaTauuu cornacHo
WMHCTPYKLUMAM U3roTOBUTENA.

[B.4. Knaccudukauma

Mo pasgeny 4 co cneayrolmMmm MsmeHeHUAMK/00NONHEHUAMM:

JononHuTb pasgen 4 HacToALLEro CTaHAapTa CAeayoLWnm:

4.7. Tun HesaBucMmoro pacuenuTens (npu Hannmumm) (cm. 3.3.24 1 3.3.25):

- BCTPOEHHBbI;

- B BUAE OTAENbHOIO MoAays.

[B.5. XapaKTepuCTUKN aBTOMATUYECKMX BbIKNtOYaTeNeN

Mo pasgeny 5 co cneayrolMmm MsmeHeHUAMK/00N0NHEHUAMMN:

JononHutb pasgen 5, nyHKT 5.1 HacToAWero cTaHAapTa cie4yoWwmm:

- 3HaYeHMe HOMMHaNbHOTO paboyero HanpsaKeHUa He3aBMCMMOTOo pacLenuTens.

BBecTn NyHKT:



5.2.5. HomnHanbHoe paboyee HanpsaXKeHMe HE3aBUCMMOrO pacLenmTens (UC)

HomuHanbHoe paboyee HanpseHWe (Janee - HOMMHANbHOE HaNpAXKeHWe) He3aBUCUMOro
pacuenutTena - YCTaHOBNAEHHOE WU3roToBUTENIeM 3HayYeHUe HanpaXeHuA, nNpu KOoTopom onpeaeneHa
paboTocnocobHOCTb pacuenuTens.

5.3. CraHgapTHble 1 NpeanoyTuTe/IbHble 3HaYeHuA

JononHUTb NYHKTOM:

5.3.7. CTaHgapTHble 3HaYeHUA HOMMHaIbHOro paboyero HanpsKeHMA He3aBUCMMOro pacuenuTens:

- NOCTOAHHOrO TOKa - 12, 24, 36, 48, 110, 220 B;

- NepeMeHHOoro Toka 4Yacrotbl 50, 60 'y, - 12, 24, 36, 48, 110, 120, 220, 230, 380, 400 B;

- nepemeHHoro Toka 220 B vactoTbl 50, 60 Iy cneumanbHOro UCNOMHEHUA ANA CUCTEM yrpaBaAeHUA
NnosKapHO aBTOMAaTMKOM 1 noxapoTtyweHunem (MA);

- NOCTOAHHOrO TOKa 9 - 24 B cneumnanbHOro NCNOMIHEHWA ANA NPUMEHEHNA B CUCTEMAX TeNleMeXaHUKU
(pacuenutens Tvna 4Y).

MpumedaHue. JonycKatoTca NO COrnacoBaHMIO C NOTPebUTeNeM NHbIE 3HAYEHMA HaNPAXKEHMUA.

[B.6. MapkupoBKa 1 gpyras uHbopmauusa ob nsgenmnm
Mo pasaeny 6 co cneayroWMMmn USMeHeHNAMMK/L0MNONHEHNAMMU:
Beectu nepeuncneHuma:

|) HOMWHA/IbHOE HaNpAXeHne He3aBUCMMoro pacuenuntena UC C CMmBOJIOM poda TOKa U

AononHuTensHo ob6o3HadyeHnem [A ans  pacuenuteneil  CneuuanbHOro  UCNOAHEHWUA, Hanpumep

U, 1220 BTIA;

m) 0603HaveHun BblBOAOB LLENN HE3AaBUCUMOTO pacuennTena Cl 7] CZ;

n) rpaduyeckoe n3obparkeHne Lenn He3aBUCMMOro pacuenutens (Npu Heobxo4MMOoCTH), Hanpumep:

L

C4

2 C,

B3ameH nepsoro ab3aua pasgena UsNoKnUTb TEKCT B cnegytowein peaakumnu:

MapKnpoBKa no nepeyncaeHnio d) 4onxHa 6bITb BUAMMOWN NOCAE YCTAHOBKM BbIKNtOYATENA.

MapK1POBKY N0 NepeYymciIeHmMo m) HAHOCAT B palioHe COOTBETCTBYHOLLMX BbIBOAOB.

Ecnv rabapuTbl BbiKAOYATENS HE MO3BOMIAIOT HAHECTM Ha annapaT BCe YKa3aHHble Bbllle AaHHble, TO
MapKUpPOBKa No nepeuncieHunsam a), b), c), e), f), h), i), j), 1), m) n n) moxkeT 6bITb HaHeceHa Ha BOKOBOI UK
3aZiHel NOBEPXHOCTM BbIK/tOYaTeNs.

NHbopmauma no nepedncieHunsam 1), m) n n) ana He3aBUCUMbIX pacLenuTeneil B BUAE OTAENbHOro
MOAYNA AOMKHA BbITb pasmelLleHa Ha Moaye.

NHpopmauma no nepevynmcneHnto g) MoxeT bbiTb pasmelleHa Ha BHYTPEHHEN NOBEPXHOCTU 06O
KPbILWKW, KOTOPYLO cneayeT CHUMaTb ANA NpUcoeMHEeHUs NoABOAAWLMX NPOBOAOB, HO He A0/KHa ObITb
HaHeceHa Ha Tab/IMYKy, NO4BELLIMBAEMYIO HA BbIK/OYATEND.

NHpopmauma no ocTasbHbIM MYyHKTaM [O/KHa ObiTb NpuBegeHa B AOKYMEHTAUMW WM KaTasnorax
nsrotosuTens.

[onoNHWTb B KOHLLE pasaena:

M3rotoBuTeNb NPEAnOYTUTE/IbHO LO/MKEH YKasaTb B KATANOXKHOM M MHOM WHPOPMALMOHHOWN
AOKYMEHTaUMKN AaHHbIE U XapaKTEPUCTUKM CpabaTbiBaHUA HE3ABUCUMbIX paclenmTene Nnpyu HOMMUHaAbHbIX
pPaboymx HaNpPAKEHUAX: HOMUHAIbHYHO MOLLHOCTb B BT nan BA Unaun 3HaYeHMe ToKa B LLeNu pacuenutens B A,
npeaenbHoe Bpems cpabaTbiBaHMA B C, 3HAYEHUSA CONPOTUBAEHUA 0BMOTKM pacuennutensa B Om.

MapKupoBKa He3aBMcumoro pacuenutena tmna Y - 8 cootsetcrtemmn ¢ .6 FOCT P 51327.1.

[B.7. CTaHpapTHble yC/I0BUA SKCMIyaTaunm



Mo pasgeny 7 co cnegyrowmumm nsmeHeHNAMK/ L0NONHEHUAMMU:

MYyHKT 7.4 N3N10XUTb B CNeayoLein pegakumnm:

7.4.YcnoBuA MOHTa)a

MOHTaX BbIKAOYATENEN U MoAyNel AUCTAHUMOHHOFO OTKIOYEHUS HeobXoaMMo NPOU3BOAMTL B
COOTBETCTBMU C MHCTPYKLMAMM U3rOTOBUTENA.

KpenneHve moayneit ANCTAHLMOHHOIO OTKOYEHMA K BbIKAOYATENAM HEOOXOAMMO MPOU3BOAMUTb
TONIbKO KpeneXKHbIMWU 31eMeHTaMMN, MPUNOKEHHbIMU B KOMMNAEKTE C MOAYNAMMU.

[B.8. TpeboBaHUA K KOHCTPYKLUKN U paboTocnocobHoCcTH

Mo pasgeny 8 co cneayroWMMnU U3MEHEHUAMM/LONONHEHUAMMU:

JononHute nognyHKT 8.1.2:

B KOHCTPYKLMM HE3aBUCMMOIO pacLenuTens AOJKeH OblTb HOPMAasibHO 3aMKHYTbIN KOHTAKT,
obecneunBatowmii paspbiB LEenu 0g4HOBPEMEHHO C OTKAHOYEHMEM FTaBHbIX KOHTAKTOB.

JonosHnTb NoAnyHKT 8.1.3 HMKe Tabanubl 4 TEKCTOM:

Bo3ayLwHble 3a30pbl U PacCTOAHUA YTEUKM ANA Lenn He3aBUCUMOro pacuenuTens - B COOTBETCTBUM C
FOCT P 50030.5.1.

TpeboBaHMA K KOHCTPYKUUM HE3aBUCUMMbIX pacuenuTtenen tuna AY - B cootBeTcteum ¢ Ar.8 rOCT P
51327.1.

MoanyHKT 8.1.5.2 U310KUTb B pedaKuunu:

8.1.5.2. BblKntoYaTeNM AO0MKHbI OblTb OCHALLEHbl BbIBOAAMM, AOMYCKAOWMMMKU MPUCOEANHEHNE
MeHbIX NPOBOAHMKOB HOMMHA/IbHOM NJIOWAAbto NONepeYyHoro cedeHma cornacHo Tabavue 5. BoiBogbl Lenu
He3aBMCMMbIX pacuenuTenen ONXKHbI A0MNyCKaTb NPUCOeANHEHNE MeHbIX MPOBOAHNKOB cedeHnem ot 1 fo
2,5 mm2.

MpumedaHua. 1. NMpumepbl KOHCTPYKLMIA pe3bboBbIX BbIBOAOB NpuBeaeHbl B NpunoxkeHuu F.

2. Mo cornacoBaHmio Mexay U3rotoBuTenem U NoTpebutenem Aonyckaetca NPUMeHEHWE BbIBOAOB A5
MeZHbIX NPOBOAHMKOB C MEHBLUIMM ANAMNA30HOM NPUCOEUHAEMbIX CEYEHUI B Npeseniax BblleyKa3aHHOro
AuanasoHa, Hanpumep oT 1 4o 1,5 mm2.

MpoBepKy OCYLLECTBAAIOT NyTEM OCMOTPA, USMEPEHMIA U NOOYEPELHOrO BBOAA OAHOMO NPOBOAHMKA C
MUWHMMANBbHOM WU O4HOI0 C MAaKCMMaNbHOM YKa3aHHOM N0LWaAbio NOMNepeyHoro ceyeHus.

BBecTn NyHKT:

8.13. MNpepenbl cpabaTbiBaHUA HE3aBUCUMbIX pacLenuTenei

HesaBMCMMbIN pa3mblKaloWwMii pacuenuTesb AOJIKEH Bbi3blBaTb pacLenneHne B AtobbIx paboumx
YCNOBUAX, KOr4a MNUTAlOLLee HaAMNpPsA)KeHue He3aBUCUMOrO pacuenuTena, 3aMepeHHOe BO Bpems
pacuenneHus, ocraetca 8 npeaenax ot 70% o 110% HOMMHANBLHOrO HaMpAXeHWA ynpasBAeHUA U NpuU
HOMWHA/IbHOM YAaCTOTE, eC/IN TOK NEPEMEHHbIN.

Mpu BKAOYEHHOM BbIKAKOYaTeNe uenb pacuenutensa tuna MNA fonXKHa AJAUTENIbHO NPONyCKaTb TOK A0
6 MA 1 KpaTKOBpeMeHHO A0 12 MA, He Bbi3biBas Npu 3TOM cpabaTbiBaHMA BbIKAlOYaTeNA.

TpeboBaHuMA K nNpegenam cpabaTbiBaHMA HE3aBMCMMOrO pacuenutens tuna Y - B COOTBETCTBUM C
Ar.8.19 v Ar.8.20 roct p 51327.1.

[B.9. UcnbiTaHuA

Mo pasaeny 9 co cneayroWMMnU USMEHEHUAMM/LOMNONHEHNAMMU:

BeecTn nognyHKT:

9.5.4. UcnbITaHWA HA HaLEeXXHOCTb Pe3bb0BbIX BbIBOAOB A/ BHELWHMX MeAHbIX NMPOBOAHMKOB LLENM
He3aBUCMMOro pacLenuTensa NnpoBoaAaT B coorseTcTemmn ¢ 9.5.1 - 9.5.3.

JononHnte 9.7.2:

McnbITaHWA conpoTUBAEHMA U30AALMMU TNAaBHOM LeNW BbIKAOYATENEN C HE3aBMCMMBIM pacLenuTesnem
Tmna Y nposogat no 9.7.2 TOCT P 51327.1.

JononHnte 9.7.3:

McnbiTaHMA 3M1EKTPUYECKOW NPOYHOCTU U30AAUMM TNaBHOW LLenM BbIKAKOYATENEN C HE3aBUCMMbIM
pacuenutenem Tvna Y nposoaAat no 9.7.3 FOCT P 51327.1.

JononHnte 9.7.4:

McnbiTaHMA CONPOTUBAIEHMA M30NALUMM U SNEKTPUYECKON MPOYHOCTU M30AALMKM BCMOMOraTesibHOM
Lenu BblKAtOYaTeen ¢ He3aBUCMMbIM pacuenutenem Tuna Y nposogat no 9.7.4 FOCT P 51327.1.

JononHnTb BTOpoe npumeyvaHue nognyHkTa 9.7.6.2:

"MpeagHamepeHHble pa3paabl" OTHOCATCA K pa3pagam BO BCTPOEHHbIX OrpaHMUYMTENAX HANPAXKEHUA.

BeecTn nognyHKT:



9.10.5. NMpoBepKa cpabaTbiBaHUA HE3AaBUCUMbIX pacLenuTenem

HesaBucuMmble pacuenmuTenn A0NKHbI COOTBETCTBOBATbL TpeboBaHmuam [1B.8.

NcnbiTaHma nposoaaT 6e3 ToKa B [1aBHOM LLenu.

Heobxoaumo npoBepuTb, YTObbI pacuenunTenb cpaboTan Ha pasmblKaHWE BbIKAOYATENS NPU 3HAYEHUM
ucnbiTatenbHoro HanpaxeHna 70% HOMMHANBLHOINO HaNpPAXeHWA He3aBMCUMOro pacuenutena u npu
3HAYEHUM UCNbITaTeNbHOro Hanpsxenus 110%. MNpoBogAT MO NATb OTK/AKOYEHUIA nof AeNcTBUEM
pacuennTena npu BepXHEM U HUMKHEM 3HAYEHMAX OTKAKYAKOLWLEro HaNpAXeHWA C MHTepBasaMKU MeXKay
oTkatoyeHnamum 10 c.

Pacuenutenn tuna MNA AONONHUTENBHO NPOBEPAIOT Ha OTCYTCTBME CPabaTbiBaHMA U BO3MOMKHOCTb
OJIMTENbHOrO NPOTEKAHMA TOKA BEJIMUYUHOM 6 MA, ANA Yero TOK B LLENM BblAEPKMBAIOT B TedeHne 10 mMmuH.
3aTemM NpoM3BOAAT NPOBEPKY Ha OTCYTCTBME cpabaTbiBaHMA Npu KpaTKkoBpemeHHom (0,5 - 1 ¢) npoTeKaHuu
TOKa 12 mA.

BbIK/louaTeNlb He A0/KEH PacLEenATbCA, a pacLennuTeslb He AO/IKEH BbIXOAUTb U3 CTPOA (NpoBepstoT
OZHOKPATHbIM OTK/IHOYEHNEM MPU NOJAYE HOMUHANBHOTO HaMPAMXKEHUS).

MpoBepKy cpabaTbiBaHUA pacuenuTenei Tuna Y nposogAat B cootseTcTBum ¢ [11.9.9.4 rOCT P 51327.1.

BTtopoit ab3au nognyHkTa 9.11.2 N310KUTb B HOBOW peaaKkumu:

Kaxkgblt UMKN OnepupoBaHMA COCTOUT M3 3aMblKaHWsA M Noc/eaylowero pasmblkaHua. [Ans
BbIK/IloYaTeNA 6e3 He3aBMCMMOrO pacuenuTesia BCE LMK/blI OCYLLEeCTBAAIOTCA C MUCNO/Ib30BaHUEM OpraHa
py4yHOro ynpasneHua. [na BbIKAOYATENA C HE3aBUCUMMbIM pacuenuTenem onepauma pas3mbliKaHMA
nocnegHux 500 UMKNOB OCyLWECTBAAETCA MocpeAcTBOM cpabaTbiBaHMA nog AeWCTBUMEM HE3aBUCUMOTO
pacuenntena Nnpy HOMMHANBLHOM HaMPAXKEHUU PacuenUTeNa UAN CETU, YTO MPUMEHUMO.

dononHuTs 9.12.12.1, nepeyncneHme c):

BblkntoyaTtenn C He3aBUCUMMbIMM PACLENUTENAMU TaKXKe AO0JIKHbl pacuennatbca NnocpencTsom
cpabaTbiBaHMA Nog, A4eNCTBUEM HE3aBUCUMOTO pacuenuTens NpyM HOMUHAbHOM HanpsXKeHUU pacuennTens
WU CETU, YTO NPUMEHUMO.&

Mpunoxenune A
(cnpaBouHoe)

CBEAEHWA O COOTBETCTBUU CCbITOYHbIX HALLMOHA/IbHbIX

N MEXTOCYOAPCTBEHHbLIX CTAHOAPTOB MEXAYHAPOAHbLIM

CTAHOAPTAM, UCMOJIb3OBAHHbIM B KAYECTBE CCbI/IOYHbIX
B MPUMEHEHHOM MEXAOYHAPOAHOM CTAHOAPTE

Tabnuua Ar.1

OBbo3HaueHMe CremneHsb OBbo3HaueHMe " HalMeHOBaHMe
CCEJIOUHOTO COOTBET |CCEJIOUHOTO
HaLUMOHAJIBHOTO, |- MeXIYyHapOIHOT'O CTaHImapTa
MEXI'OCYyIapCTBEHHOT |CTBUSA
o
cTaHmapTa
TOCT P 50030.1- MOD M3K 60947-1:2004 "Anmnapatypa
2007 KOMMYTAalLUMOHHAS M MEXAaHM3MBl yIPaBJIEHUS
HM3KOBOJIbTHEIE KOMIIJIEKTHHEe. Yactp 1:
Obume npaesuiua"
TOCT P 50030.2- MOD M3SK 60947-2:2006 "Anmnapatypa
2010 KOMMYTAalLUMOHHAS M MEXAaHM3MBl yIPaBJIEHUS
HM3KOBOJIbTHEIE KOMIIJIEKTHHE. YacTpb 2:
ApTOMaTHUECKME BHKJIOUYaATEIN"
TOCT P 50571.3- MOD MOK 60364-4-41:2005 "3nexTpudueckue
2009 YCTaHOBKM 3maHmMi. YacTb 4: MeponpuaTus
no obecnedueHmo Oe3omnmacHocTu. I'masa 41:




BammTa OT BJEeKTpMUeckoro ymapa"

T'OCT
2000

P 50571.19-

MOD

MOK 60364-4-443:95 "SOnexTpuuecKue
YCTAaHOBKM 3maHmi. Yactes 4: 3Baummra,
obecneumBanlasg ©Oe30I0aCHOCTb. Paszen
443:

BammMTa OT IepeHalpsaXeHUY aTMoCchepHOIO
IPOUCXOXIOEHUS MM BO3HMKAOUMUX
npu nepexswodeHumn"

T'OCT

P 50807-95

MOD

MS5K 60755:83 "YcTporcTBa 3allMTHEE,
paboTammye 10 OPUMHUMIY OCTATOUHOTO
TOKA .

Obume TpeboBaHMsa. M3MeHeHuUe 1"

T'OCT

P 51322.1-99

MOD

MSK 60884-1:94 "BUJIKM M PO3ETKU
OBITOBOTO

¥ aHaJIOTMYHOI'O Hal3HaudueHusa. YacTp 1:
Obmme TpeboOBaHMS M METOHE UCIBTaHUI"

T'OCT

P 51326.1-99

MOD

MSK 61008-1:90 "BrekjouaTenu
aBToOMaTHUeCKkye ©6es3 BCTPOEHHOM 3BallMTEH
oT IIepeIrpy 30K, yIpaBJiseMee oT
OCTaTOUHOT'O
TOKa, OBITOBOTO )Z8 AHAJIOTMUHOTI'O
Has’HAUYEHUS .

YacTe 1l: Obume npaswmia"

I'OCT

P 51329-99

MOD

MSK 61543:95 "YcTpormcTBa 3alUTHL OT
TOKOB

3aMEIKAHMS Ha  3eMJilo B OHTOBBIX U
aHAaJIO TUYHEIX

YCJIOBUAX . DJIEeKTPOMATHUTHAS
COBMeCTMMOCTE"

T'OCT

14254-96

MOD

M3K 60529:89 "CreneHmu =allMTH,
obecneuuBaeMue kophiycamm (Kom IP)"

T'OCT

24622-91

MOD

MCO 2039-2:87 "lnactuxku. OnpenejeHue
TBEPOOCTU. YacTb 2: TBepOooCcTshb o
Pokpenny"

I'OCT

27473-87

NEQ

MK 60112:79 "MaTepualsiel BJIEKTPO-—
M30OJISLUMOHHEIE TBEepILE . MeTonel
onpeneJyieHns
HOPMAaTMUBHOT'O ¥ CPaBHMUTEJIbLHOT'O MHIEKCOB
TPEKMHTOCTOMKOCTM BO BJIAXHOM cpeme"

T'OCT

27483-87

MOD

M3K 60695-2-1:80 "McneraHmsa
Ha I[I0XapOOlaCHOCTb. MeTOmIbl MCIBLITaHMM .
JlcnelTaHMS HarpeToM NPOBOJIOKOM"

T'OCT

28214-81

MOD

M3K 60068-2-28:90 "lcnoelTaHuga

Ha BO3IEMCTBMEe BHeWHMX QaKTOopoB. YacTb
2:

VicniblTaHMA . PYyKOBOICTBO I[10 MCIIBEITAHUSAM
Ha BJlaxHoe Ternjo"

T'OCT

28216-89

MOD

M3K 60068-2-30:80 "MchoeTaHmsa

Ha BO3OEMCTBMSA BHeWHUX QakTopoB. YacTb
2.

VcnelraHusa. lVcneTaHve Db ¥ pykKOBOICTBO:
BJjiaxHoe TerJjio, uUuMKJIMueckoe (12 + 12-
YyacoBOM

UMKJI) "

T'OCT

28312-89

MOD

M3K 60417:73 "T'paduueckue
obosHaueHus,

IPVIMEH IEMEIE Ha oOoOpyInOBaHUN . 12-
MecsayHasa




MONNMCKAa HA MHTEPAKTUBHYKD 0aszy IaHHHX,
BKJIOUAIYy Bce uyacTtm M3K 60417"

TOCT 29322-92 MOD MOK 60038:83 "HamnpsxeHUs CTaHIapTHHE
no MOK"
T'OCT 30012.1-2002 MOD MSK 60051-1:97 "IlpmOOpE aHaJIOT'OBEE,

3JIEKTPOU3MEPUTEJIbHEE, IIOKa3HBanlMe,
OpaMoOTr'o IOEeMCTBUSA UM YacTM K HUM. YacTb
1.

OnpeneyieHMs M OCHOBHBEIE TpebOoBaHUSA,
obumme

ojsa Bcex uactTen"

[IpuMmeuaHre. B  HacToAwen Tabaule  MCIHOJIb30OBaHE  Cjlleldynuye
YCJIOBHEBIE
0oBO3HAUEHMS CTEeNeHM COOTBEeTCTBMS CTAHIOAPTOB:
- MOD - MOeHTHMYHEE CTaHIAaPTH;
- NEQ - HeokBMBAJIEHTHBEIE CTAHIOAPTH.
Mpunoxenune 4/,
(cnpaBoyHoe)
BUB/TMOTPA®UA
[1] M3K 60050 MexIOyHapOIHEIM B3JIEKTPOTEXHUUECKHUM cJjioBapb (M3C)
(International Electrotechnical Vocabulary (IEV)
[2] M3K 60664-1:2007 KoopOoMHaLUSA M30JAUMM OJI9 OOOPYIOBAHMS B HMUBKOBOJILTHEIX
cucrteMax. 4YacTte 1. IIpmHUMIOE, TPeOOBAaHMUA M MCIBITAHUA
(Insulation coordination for equipment within
lowvoltage systems - Part 1: Principles, requirements
and tests)
[3] M3K 60060-1:1989 TexHOJNOTMSA MCHHTAHMM BHICOKMM HalpsxeHMeM. YacTb 1.
Obmme omnpenejieHMsa U TpeOOBaHMsS K MCHIBTAHUAM
(High-voltage test techniques; part 1: general
definitions and test requirements)
[4] UCO/MBK Obmye TepMMHEL M ONpelejieHMsa, OTHOCHAUIMecs K

PykoBoncTBOo 2:1991

[5]

(6]

M3K 60228A:1982

ASTM B 172

OedATeJIbHOCTM NO CcTaHiapTusaumum (General terms and
their definitions concerning standardization and
related activities)

[lepBoe monoJiHeHMe K IlyOnamxaumm 228. IIpoBona
M3O0JIMPOBAHHEIX kabeJieli. PyKOBOACTBO II10 BHOOPY
Pa3MEepHEIX [NPenejioB KPYIUIEIX NPOBOIHMKOB (First
supplement to Publication 228, Conductors of
insulated cables. Guide to the dimensional limits of
circular conductors

CraHmapTHas crneurdrkalmsa Ha MHOTOXMUIILHEIE MEIHEE
NIPOBOIa CO CJIOXHOM CKPYTKOM INYyYKOB MHOTI'OXMJIbHEIX
IIPOBOOOB MHOJIA DSJIEKTPUMYECKMX MEIOHEIX TITPOBOIOHMKOB
(Standard Specification for Rope-Lay-Stranded Copper
Conductors Having Bunch-Stranded Members, for
Electrical Conductors).




