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Mpegucnosne

Lienn, oCHOBHbIe MPUHLUUMBLI N NOPAAOK NpoBeAeHNss paboT No MeXrocyAapCTBEHHON cTaHfapTu3a-
unmn yctaHosnienbl FOCT 1.0-92 «MexrocyjapcTeeHHas cuctema ctaHgaptusaunn. OCHOBHbIE NONOXEHNA»
n rOCT 1.2-2009 «MexrocygapcTBeHHaa cuctema cTaHgaptmsaumn. CtaHgapTbl MexXrocygapCTBeHHble,
npaBuna u pekomeHpauun Mo MexrocyfapCcTBEHHON cTaHgapTu3auuun. MNpaBuna paspaboTku, NPUHATMSA,
NPUMeHeHNs, 0GHOBNEHNA N OTMEHbI»

CBefleHnsa o cTaHgapTte

1 noAroToBJIEH OTKpPbITLIM aKLMOHEePHbIM o6LecTsoM «Bcepoccuiicknii Hay4Ho-
nccnenoBateNbCKMin MHCTUTYT cepTudmkayun» (OAO «BHUNC»)

2 BHECEH ®epgepanbHbiM areHTCTBOM N0 TEXHWYECKOMY perynmpoBaHuio U meTtponorum (PoccTtaH-
Aapr)

3 MPUHAT MexrocyfapCTBEHHbIM COBETOM MO CTaHAapTu3auuu, MeTposiorMm u cepTudukaymm
(npotokon N9 54-M ot 03 gekabpsa 2012 r.)

3a NpuHATUE cTaHAapTa NporosiocoBanu:

KpaTtkoe HavimeHoBaHve CTpaHbl Kos ctpaHbl no MK (MCO CokpalleHHoe HavMeHOoBaHVe HauoHasIbHoro
MOMK (MCO 3166)004-97 3166)004-97 opraHa no ctaHgapTusaumm

AszepbaligxaH AZ AscTaHpgapTt

ApmeHus AM MwuHakonom Pecnybnuku ApmeHuns

Benapycb BY FocctaHpgapT Pecny6nukn Benapycb

KasaxcTtaH Kz Focctangapt Pecnybnvku KasaxctaH

Knprusus KG KbiprblactaHgapt

Poccusa RU PocctaHpgapT

TagXukucrtaH TJ TagxukctaHgapTt

Y36ekucraH uz Y3cTaHpapTt

4 Mprka3zom PefepasnibHOro areHTCTBa No TEXHUYECKOMY peryimpoBaHui0 U MeTposiorny ot 28 asrycra
2013 1. Ne 555-cT mexrocygapcTBeHHblli ctaHgapT FTOCT IEC 61230—2012 BBeAeH B AeiicTBME B KayecTBe
HaumnoHanbHoro ctaHgapta Poccuiickoit ®egepaunu ¢ 01 nons 2014 r.

5 HacToawmin ctaHgapT MAEHTUYEH MeXAyHapoAHOMy cTaHgapTy IEC 61230:2008 Live working -
Portable equipment for earthing or earthing and short-circuiting (Pa6oTbl, BbINOMHAEMbIEe NOA HANPSXXEHNEM.
MepeHocHoe obopyaoBaHue A1 3a3eMIeHNS UK NS 3a3eMIEHNA 1 3aKopaunBaHus).

B HacTofWeEM cTaHAapTe NPUMEHEHbI ceaylLune WpNMTOoBbIE BblAeNeHns:

*Tpe6oBaHNA - CBeTNbIN;

* TEPMWHbI - MONYXUPHBIA;

- MeTOoAbl UCMbITAHWI - KYPCUB;

-npuMeYaHna - neTuT.

MexayHapoaHblli cTaHAapT paspaboTaH TEXHMYECKMM KOMWTeTOM Mo cTaHgaptusauum IEC/TC 78
«HCTpyMeHTbl 1 npubopbl Ana paboTbl N4 HanpsaxeHnem» MexayHapoaHOl 3N1eKTPOTEXHUYECKON KoMUC-
cun (IEC).

MepeBog ¢ aHINMICKOTO sAi3biKa (en).

CTeneHb COOTBETCTBUA - naeHTu4YHas (KOT)

6 BBEJEH BMEPBbIE
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MHdopmauns 06 N3MEHEHUSIX K HACTOSLWeEMY CTaHhapTy nybankyeTca B eXerogHoMm nHdgopma-
LMOHHOM yKaszaTesie «HaunoHasbHble CTaHAapThl», @ TEKCT U3MEHEHU/ 1N MONpaBokK - B €XEMECSUYHOM
NHOPMaLMOHHOM yKasaTene «HaunoHanbHble cTaHAapTbi». B cnyyas nepecmoTpa (3ameHbl) Uan 0T -
MeHbl HAcTOALEro cTraHfapTa CoOOTBETCTBYWLEe yBeJoMeHNne byaeT onyb/MKOBaHO B exemecsau-
HOM MH(popMaLMOHHOM YyKa3aTersie «HauuoHanbHble CTaHfapTbi». CooTBeTCTBYyWaa UHpopMauus,
yBeAOM/IEHNE N TEeKCTbl pasmellanTCca Takke B MHPOPMaLMOHHON cMcTeme 06LLero nonb3oBaHns - Ha
othmumansHoM caliTe dBaepanbiloro areHTCcTBa N0 TeXHUYECKOMY perynnpoBaHuio ¥ MeTponoruv B
ceTun ViHTepHeT

© CraHpaptumdcopm, 2014
B Poccuiickoii ®egepaunn HacToAwmii cTaHfapT HE MOXEeT 6blTb NMOMIHOCTbI UAWM YaCTUYHO BOC-

npousBefeH. TUPaXUPOBAH U pacnpocTpaHeH B KayecTBe oULManbHOTO M3gaHns 6e3 paspeleHuns depge-
pasibHOro areHTCTBa N0 TEXHUYECKOMY PErY/IMPOBAHUI0 Y METPOSIOTUM
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BeepeHve
HacTtoswwii ctaHgapT npegctaBnseT coboil npsimoe NpPUMEHEHWE MexXAyHapoAHOro craHpaprta

IEC 61230:2008.
HacTosawuii cTaHgapT NPUMEHSIIOT COBMeCTHO ¢ IEC 61477.
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M E X T OCVY A4 APC CTHBEHHB 1 CTAHAOAPT

Pa6oTbl, BbINONHAEMbIe NOA HaNPsXeHNeM
MepeHocHoe o6opyfoBaHMe AN1A 3a3eMIEHNA NN ANSA 3a3eM/IEHNS U 3aKopaynBaHus

Live working
Portable equipment tor earthing or earthing and short-circuiting

Jarta BBefeHuns — 2014—07—01

1 O6nacTb NPUMeEHeHNA

HacTosiwuit ctaHgapT pacnpocTpaHseTcss Ha nepeHocHoe 060pyAo0BaHMe CO cneunanbHbBIMU Touka-
MW 415 NpUcoefuHeHns n 6e3 Touek, NpegHa3HayeHHoe AN yCTPOCTBA BPEMEHHOro 3a3eM/ieHnss U ans
3a3eM/IeHNs 1 3aKopadMBaHUs M30/IMPOBAHHbLIX UM O6ECTOUYEHHbLIX 3/1EKTPOYCTAHOBOK MEPEeMEHHOro unu
MOCTOSAHHOTO TOKA, BO3AYWHbIX, NOA3EMHbIX, HU3KOBO/IbTHbIX U BbICOKOBOJIbTHLIX pacnpefesiutesnibHbiX u
TPaHCMOPTHLIX CeTell afekTponepesaqn.

MpumMmeyaHue -B npunoxeHun A NpuBeEHO PYKOBOACTBO MO MPYMEHEHWMIO CTaHAapTa K XenesHono-
POXHBIM CUCTEMAM.

HacTosawuii ctaHgapT pacnpocTpaHseTcs Ha o6opyAoBaHue ANA 3a3eMeHUs UKW 3akopayvnmBaHus,
3a3eM/IeHNA 1 3akopaynmBaHua 1 u3onupylowme yactu. lNMpumep atoro o6opyA0BaHNA NPUBEAEH HA PUCYH-
Kax la u 1b.

CTaHfapT Takke pacnpocTpaHaeTcs Ha:

- 3a3emMslOWMe UM 3akopaduBalolime, Uan 3asemMaslne 1 3akopaynsalolme ycTpoiictea, npega-
Ha3HayeHHble A4NA YCTaHOBKM C U30NMpyOLW UMK npucnocobneHnamu. Mpumep 3a3emnsaoLlLero ycTponcrea
NPpUBOJAEH Ha puUCyHKe 1c;

e OTAeNIbHble YacTu, Takne, Kak 4ONOMHUTENbHbIN TOKONpoeod (CM. PUCYHOK 1b) nnm 3axumm nnu ka-
6€eNb C KOHLEBbIMN COEANHUTENSAMM.

MpuHuun geiictBua o6opyfoBaHNs, YCTPOWCTB M YacTeil, Ha KOTOpPble pacnpocTpaHseTcs HacTos-
WM cTaHBapT, OCHOBAH Ha 3/M1eKTPOAMHAMUYECKUX U 3NeKTpoTepMmuyeckux adpdhekTax, BO3HMKaKLWMUX BO
BPeEMS KOPOTKOro 3aMblKaHUA. BO3MOXHOCTb BblAepXuBaTb 3/1EKTPOAUHAMUYECKNE U 3NEKTPOTEPMUYECKME
Harpysku yctpolicTBamu n o6opyaoBaHmemM onpefensaercs ux HOMUHaNbHbIMU 3HAYEHUAMMW TOKa, BPEMEHUN U
KO3 hMUMEHTOM amNAnTyabl. 3HAYEHNA HOMUHANBLHOTO HAMPsHXEHUA He yKa3blBalTCA, HO reoMeTpuyeckne
pasmepbl 060pyA0BaHNA 3aBUCAT OT HANPSXEHUA 3/1€KTPOYCTaHOBKW.

Mprumepbl cXeM NOAKNIYEHUA 3a3eMNAILWNX NN 3aKopaynuBalLWmnX YCTPOUCTB NpMBeAEHbl Ha pu-
CyHKax 2 n 3. CBsi3aHHble C HUMW AJIMHbI Kabenel ykasaHbl B Tabauue 1.

HacTtosawuii cTaHgapT He pacnpocTpaHaeTcs Ha:

- n3onupylmne cpeacTea, Takme, Kak M30NMpyoLWmne WTaHru, TeNeckonmyeckne CTepXHU, n3onayu-
OHHblEe PYKOATKW, U30NALMNOHHbIE MepyaTKu, BO3AYLHbIE YCTPOWCTBA C M30NALUOHHBIMU 3BEHbAMU, Tenao-
N30NALNOHHBIMW XFyTamu, WCMOAb3yEMbIMU B LENAX YCTAHOBKM 3a3eMAWMUX WAM 3aKopaynmBaloLimx
YCTPOIACTB;

- M30/IMPYHOLLME HACTK, 3a UCK/I0YEHNEM OCHOBHbIX TpeboBaHuWii kK 6e30MacHOCTM 418 U30NUPYIOLWNX
yacTen.

MpumeuaHmne - OCHOBHble pekoMeHAaUMK MO 6e30MacHOCTU A/15 3a3eM/IAILWNX CTEPXKHEN npuBeseHbI
B NpunoxeHuun B:

- yCTpOVICTBa, npegHasHayeHHble TOJIbKO A4 0TBO4a UHAYLMNPOBAHHOTO TOKa,

- cooTBeTCcTBYHOLMNE paﬁolwle npouenypbl N0 nNCnonb3oBaHUo NepeHoCcHoro o6opy,u,osaHm;| ana 3a-
3eMJIeHNA UK 3aKkopaynBaHUA U KOPOTKOro 3aMblKaHUA.

N3pgaHne opuymnansHoe
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MpumeuaHune - O6opygoBaHue, OTBevatollee TPeGOBAHUSAM HACTOSILLEr0 CTaHAapTa, JO/HKHO MCMOfb-
30BaThCs B COOTBETCTBUN C TPEGOBAHMUSIMA MECTHOTO M/IM HALIMOHA/ILHOTO 3aKOHOZATeIbCTBA 1 pabourmy npoleaypa-
MU 6€30MacHOCTM, Tak1MK, Kak NpoLeAypbl paGoTbl Mo HANPsHKEHUEM W NPU OTKITUYEHNM HANPSHKEHUS.

/ - 3a3emMnsaWmnii 3aXKNM UM KPOKOBOI pefbCcoBblli

60NT ANS 3a3eMIEHUS;

2 - NUHEelNHbIA 3aXUM WU KOHTaKTHbIA NUHEWHbI

3aXKUM ;

3 - 3akopaunBatoLwnii(e) kabenb(n);

4 - 3aszemnswwunii(e) kabenb(un);

5 - coeagnHuTenbHbI 6N0K;

6 - KpenseHue 3aseMsieHUs ANA HEeNnoABWXHOroO Co-

eAVHEeHUs NN penbe;

7 - KpenneHue NUHUW AN HENOABWXHOIO IMHENHOTO

coefJMHEeHUSA UM NOLBECHON KOHTaKTHbIA NNHEelHbI

npoub;

8 - n3onunpyoWwmnii 3aN1eMeHT;

9 - oTMeTKa orpaHnynTesns pPykosATKM;

10- pyKosiTKa 3a3eM/ISIOLLETO CTEPXHS;

11- NpoBOAHWK 3/IEKTPOOOOPYAO0BAHNS UMK LLNHA.

12- cuctema 3asemneHus;

13- 3aWmTHasA 3arnylwka CTepXHs;

14- KoHUeBOW COeAuHWNTENb, MNOCTOSAHHbLIA UAN

CbEMHbIA;

15- coeauHNTeNb U30MUPYIOLWErO CTEPXHS, MOXET

CHUMAaTbCS ANS yA06CTBa NepeBo3ku
MpumMeuvaHune - AHAIOMMYHOE YCTPOICTBO MOX- /6-TOKONMPOBOA,;

HO TaKXe 1CMOb30BaTh /151 KOPOTKOTO 3aMbIKaHS L, - ANvHa n3onupytoulei cekumuu,
1H- A/IMHA PYKOSITKU;
PucyHok 1c - 3asemnsiouiee yCTpoicTBo 10- ob6was AgnnHa 3a3emMNsA0Wero CTePXHA U TOKO-
nposoja

MpnmeuvaHune 1-K 3asemnawowemy 1 3akopayvsa-
toLemMy yctpoiicteam otHocaTes 1.2. 3. 4. 51 16.
MpnmeyvyaHune 2-K 3a3eMnsoLemMy CTEPXHIO OTHO-
caTea 8. 9. 10. 13. 14 un 15.

MpumeyaHue 3-K 3azeMnsoLeMy YyCTPOACTBY
oTHOCATCA 1. 2 n4.

PucyHok 1 - MpuMepbl NepeHoCHOro 060pyA0BaHNs U YCTPOCTBA /1 NPUMEHEHMUS B YCTAHOBKAX, CETU U B XKe/1e3HO-
[OPOXHBIX cUCTEMAX
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PucyHok 20 PucyHok 2b

PncTHok 2d
| - 3aXUM 3a3eMieHus;
2 - NUHEWNHbIN 3aXUM;
3 - 3akopauuBawmnii(e) kabenb(un).
4 - 3aszemnsawownii(e) kabenb)n):
5- coeguHUTENbHbIN 6OK;
Il - NpOBOAHWK WM WNHA YCTAHOBKM;
16 - TokonpoBoA

HVA (Y) = pacnpegeneHune BbICOKOr0 HanpsXeHus;
Y - HeilTpanbHas cucTema;

LV (A ) = HU3Koe HanpsxeHue;
[ - HeliTpanbHas cuctema

PucyHok 2e
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MpumevaHune

PucyHok 2f

PucyHok 2g

- Ha pucyHke 2 nokasaHbl TO/IbKO NPUMEPbI PACNONIOXKEHNSI COeAMHEHNA. He Bce coeau-
HEHWS MPUMEHWMbI N1 BCEBO3MOXHbIX CUTyaumii. Monb3oBaTeNlb AO/MKEH HECTW OTBETCTBEHHOCTb 3a pasmMeLleHune
coeMHUTENbHbIX Kabenel B 3aBUCUMOCTY OT CU AENCTBUA MarHUTHOrO nonsi. 3To HEOBXOAVMO YUMTbIBATb 0 OKOHYa-
TE/IbHOr0 COeANHEHNS.

PucyHok 2 - CxeMbl coeiHeHW i OAHOMOJIIOCHbIX Y MHOTOMOJTIOCHBIX 3a3eM/IAILWMX 1 3aKopaynBalLLnx
YCTPOWCTB A4/151 NPUMEHEHUA B CETU

Tab6nuua 1-/[avHa 3a3emMaal0WUX U 3akopadynBaloLWmnx kadenei Ana pasAnyHbIX TUNOB YCTAHOBOK U
pasIMYHbIX YPOBHEN HanpsKeHns

Knaccobl pabouero
HanpsHKEHUS

Hun3koe Hanpsxe-
Hue 3L

Pacnpepenenne3

Mepegauald

Bo3zayLiHaa nnHua

MHorodasHas
PucyHkn 2a, 2b. 2c. 2d
o6o3HaveHne 3=0,5m
o603HayeHune

4= 12-16 m
OpHodbasHas

PucyHok 2f;
ob6o3HayeHune
4=0.5-10m
MHorodasHasn
PucyHkn 2a, 2b. 2c, 2d
ob6o3HaueHne
3=2-25m

o603HaueHne 4 =8-10 m

MHorodasHasn

+ 5™ TOKOMpOBOA
PucyHok 24,
ob6o3HauveHne
4=8-1OM
OpHodgasHas
PucyHok 2f
O603HaueHune
4=8-10m

OpHodgasHas
PucyHok 2f
o6o3HaueHne 4 =8 m

MeTannunuyeckas repme-
TUYHaA 3aKpbliTaa nn
3aKkpbiTada nogctaHumna

OTKpbITas nogcTaHLms

MHorodasHas
PucyHok 2c:
o6o3HavyeHne 3=0.5m
CneynanbHas
PucyHok 2a; o603HauyeHune
3 =0.5 m 1 o6o3HaueHune 4
=1-10wm
MHorodasHas
PucyHku 2a, 2b. 2c:
0603HayYeHne MHorogpasHas
3=7.5-Om PucyHok 2a;
o603HauveHne o603HaueHne
4=25-3 M 3=0.7m
ob6o3HaueHne
4=2mMm
OpHodhasHasn
PucyHok 2f
ob6o3HauyeHne
4= 10-12 ™
MHorodasHas
OpHodhasHasn PucyHok 2a;
PucyHok 2f O603HauveHne
O60o3HavYeHne 3=3m
4=10- 12 wm ob6o3HaueHne
4=3M

* OrpaHnyeHns HanpshKeHns A8 pas/IMyHbIX KNaccoB paboyero HanpshkKeHUs SBASIOTCA YCMIOBHbIMY 3HAUYEHUAMU 1

MOTyT U3MEHATLCA HauWOHa/IbHbIM 3aKOHOA4ATE/IbCTBOM NN HaLI,VIOHaJ'IbHOﬁ HpaKTMKOI‘;I.

4
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1- 3aXWM 3a3eMeHus;

2 - JINHEHbI 3aXUM;

4 - 3azemnswowuii(e) kabenb(un);

11 - NnpoBOAHWK 31EKTPOOGOPYAOBAHUS;
17- 3akopauyvMBawLwas WnHa;

18 - coeguHWUTeNb 3a3emnsatoLLero kadens

PucyHok 3 - Cxema TpexthasHOro 3a3emsIsoLLEero 1 3akopayvBatoLLero yCTpoiicTea ¢ 3akopaunBatoLLel LMHOM 1 3a-
3eMnaWmnm”®) kabenem(n) 4Ns NPUMeHeHNs B 371eKTPO06opYyA0BaHNMN U CETU

2 HopMaTuBHbIe CCbI/IKM

[Ona npuMeHeHUa HacToAlWwero ctaHjapta Heob6xoAuMMbl crefyllwmne CCbiIoYHbIe AOKYMEHTbI. [AnA
[aTUPOBaHHbIX CCbINIOK MPUMEHSAIOT TOJIbKO yKa3aHHOe W3faHue CCbIJIOYHOro [OKYMeHTa, AN HejaTupo-
BaHHbIX CCbI/IOK NPUMEHSAIOT NocnegHee n3gaHme CCbiZIOYHOr0 AOKyMeHTa (BK/to4Yas BCe ero U3meHeHus).

IEC 60060-1:1989 MeToabl WCNbITAHUA BbICOKMM HanpshkeHueMm. YacTb 2. WcnbiTaHua -
onpegeneHus n Tpe6oBaHusA K ucnblTaHUAM"

IEC 60068-2-11:1981 WcnbiTaHusa Ha BO34eNCTBME BHeWHUX pakTopoB. YacTb 2. VcnbiTaHus - Uc-
nbiTaHve Ka: consiHoli TymaH

IEC 60068-2-42:2003 VcnbiTaHMA Ha BO34elicTBME BHeELWHMX hakTopoB. YacTb 2-42. McnbiTaHne Kc.
McnbiTaHne ABYOKCMAOM Cepbl KOHTAKTOB U COeAUHEHNI

IEC 60811-1-4:1985 O6Lwune meToAbl UCNbITAHWA MaTepuanos A5 U30AA94MN N 060104EK INEKTPU-
yeckux n kabenei. Yactb 1-4. MeToabl 06LLero NnpUMeHeHus. VicnbiTaHUA Npu HU3KOM Temnepatype

M3meHeHne 1 (1993)

M3meHeHune 2 (2001)

IEC 60811-507:1998 Kabenu anekTpuyeckne n BOSIOKOHHO-ONTUYECKne. MeToAbl UCNbITAHWUIA HEME-
Tannmyecknx martepuanos. Yactb 507. MexaHuyeckue ucnbiTaHusa. McnbiTaHne Ha OTBepxXAeHue npu
HarpeBaHun ceTyaTbiXx Marepuanos

M3meHeHune 1 (2001 )2

IEC 60811-509:1985 Kabenu anektpuyeckne um BOMOKOHHO-oNTuYeckne. MeToabl UCMbITAHUA HEMe-
Tannmuecknx martepuanos. Yactb 509. MexaHunuyeckue wucnbiTaHua. VcnbiTaHne Ha COMpoOTWBIEHWE pac-
TpeCcKMBaHuio 1301aLMmn N 060104KN (MCMbITAHWE Ha CTONKOCTb K TEN/I0BOMY yaapy)

M3meHeHne 1 (1994)

M3meHeHune 2 (2001)

IEC 61138:2007 Kabenu ans nepeHOCHOro 3aseM/soLLero n 3akopayumBatoliero obopygosaHus

" B cTagum nepecmotpa.
' CylLecTByeT KOHCONnamMpoBaHHasa Bepcus 2.1 (2001). skiovatowasn IEC 60811-2-1:1998 1 nameHeHue 1k Hemy.
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IEC 61318:2007 Pab6oTtbl nopg HanpsbkeHnem. OueHka COOTBETCTBUA WHCTPYMEHTOB, YCTPOWCTB U
obopyaoBaHus

IEC 61477:2001 Pab6oTbl noj HanpsxeHnem. MuHuManbHble TpeboBaHWA A8 WUCNONb30BaHUA
CpeAcTB, YCTPOWCTB 1 060pyA0BaHNS

M3meHeHune 1 (2002)

M3meHeHne 2 (2004)3

3 TepmuHbI 1 onpeaeneHns

B HacTosieM cTaHgapTe NpuMeHeHbl ciegytloune TEPMUHbLI C COOTBETCTBYIOWUMU ONpeaeneHuns-
mMu:

MpumeuvaHune - MNogpobHas nHGoOpPMaLMa N0 TEPMUHONOTMK NPeAcTaBieHa Ha pucyHkax 1-3.

3.1 TokonpoBoga (conductive extension): XXecTkuii NPOBOAHWK, CAYXalWUA ANS YyATUHEHUA 3a3eM-
NSAOLLEro Uan 3akopaynBaloLLero uan 3a3emssoLLero n 3akopaynBalLLero ycTpoicTaa.

MpumeyaHune - TOKONPOBOL MOXET yCTaHaB/IMBATLCA MEX/Y KOHLEBbIM COeVHUTENIEM 3a3eMSIoLWEero
CTEpPXHA 1 JINHEHBIM 32KUMOM W Mexay JNINHEAHBIM 32KUMOM U1 TOYKOI coeguHeHuA.

[IEC 60743, onpegenexnne 15.9. nsameHeHHoe: IEV 651-14-11)

3.2 coeguHuTenbHblli 6n0k (connecting cluster): KOMNOHEHT ANA coefuMHEHUSA 3akopavunBalLwux
Kabenei nan HenocpeAcTBEHHO, WAM NOCPEeACTBOM COEAUHUTENbHbIX 3/IEMEHTOB, TakuX, Kak HaKOHEeYHWUKU
Kkabenei, Apyr ¢ 4pYroMm 1 c 3a3eMIa0WNM Kabenem uam 3axMMoM 3a3emMeHuns.

[IEC 60743, onpeaeneHne 15.5, usmeHeHHoe; IEV 651-14-06. n3meHeHHoe)

3.3 coeagnHnNTeNbHbIW y3en (connecting point): HacTb yCTAHOBKM MM YacCTb CXEMbl MPOBEPKM, K KO-
TOPOW NPUCOEANHAIOT 3aXUM.

3.4 Touka coefuHeHuns (connection point): 3nemeHT 060pyA0BaHUA, cneunanbHO NpefHasHauveH-
HbIl 411 COeANHEeHMUs C 3aXUMOM (Hanpumep, WTUMT co cepnyeckoil roNoBKOW, LNANHAPUYECKAs WNU/b-
Ka. TOKONPUEMHWK, KPUOoK, cKkoba, WTbIPb).

3nemeHT o6opyAoBaHMA, cneunanbHO YCTaHOB/IEHHbIN A1 COEAMHEHUA C 3aXMMOM (Hanpumep,
LunnHapuyeckas Wnuabka, TOKONPUEMHWK, KPHOYOK, CKOOa, LWTbIPb).

[IEV 651-14-09. nsmeHeHHoe)

3.5 oTKkNOYEeHHbIV (pa3oMkHYThI) (Npu paboTe nog HanpsikeHuem) (dead (in live working)), o6ec-
TOYEHHbI: Haxoaawmninca noa HanpsXXeHWeM, pasHbIM UM He OTANYAKLWMMCA 3HAYUTENBHO OT Hanpsxe-
HUA 3a3eM/ieHnsa Ha paboyem mecTe.

MpumeuyaHue - B HEKOTOPLIX CTpaHax B COOTBETCTBUM C NPOLEAYPO PasMblKaHWsi COCTOSIHUE OTK/HO-
UEHUs1 paccmaTpyBatOT TO/LKO MOC/e TOro, Kak 3a3emnsiollee U 3akopayunBarollee 060pyAoBaHne Gbifo YCTaHOBIEHO
[LO/DKHBIM 06PA30M.

[IEV 651-01-15. nsmeHeHHoe)

3.6 3axum 3azemneHusa (earth clamp): 3axum, aBAAOWNUACA YacTbio 3a3eMAAOWErT0 UM 3a3eM-
NAWEero N 3akopauyMBalolero ycTpoiicTea, npefHasHayeHHbIl A1 coefuHEeHUs 3a3emnsiolero kabens
UNn coefuHUTENbHOro 6/710Kka K NPOBOAHMKY 3a3eMeHUs UAW 3a3eMNaWwemy 37eKTpoay Uam onopHoMy
HanpshkeHuo (noTeHumany).

[IEC 60743. onpepnenenne 15.6. usmeHeHHoe; IEV 651-14-07, nsmMeHeHHoe)

3.7 3a3zemnsawLee n 3akopaynBatuwee yctponcteo (earthing and short-circuiting device): CoBo-
KYyNHOCTb 3/1EMEHTOB U COEAUHUTENbHbIX NMPOBOAHWKOB, 06bEANHEHHbIX B €ANHYI0 CETb, NMPUMEHSAEMbIX B
3a3eMNALWNX AN 3a3eMIAILWNX N 3aKkopaunBarLmx ycTpoliicTBax Ana cCOefuHEeHUs 31eKTPOyCTaHOBOK C
3a3emMIMTensamm

MpumedvaHune 1-K 3a3eMnsiolwyM 1 3aKopaymBartoLLyM YCTPOCTBAM OTHOCATCS 3aXWUMbl, kKaGenn uim
LWWHBI N. BO3MOXHO, B/I0KN.

MpumeuvaHune 2 - 3asemisiolye M 3aKopayuBaloLme YCTPOKCTBA MOTYT 6biTb OAHOMOOCHOTO WM
MHOTOMO/IOCHOrO THNa.

3 CyuiecTByeT KOHCONMAMpPoBaHHas Bepcua 12 (2005). Bkntovatowas IEC 61447:2001 1 n3aMeHeHUst 1 1 2 K Hemy.
6
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[IEC 60743. onpepgenenne 15.2. usmeHeHHoe; IEV 651-14 03. nsmeHeHHoe]

3.8 3aszemnawwmnii kabenb (earthing cable): Kabenb, ABASKLWMNIACA YacTbio 3a3eM/ISIOLLETO U 3aK0-
pauvnBalLero ycTpoiicTesa, KOTOpblli coefuHSAET 3aXWUM 3a3eMAnUTeNsa C NNHERHbIM 3aKMMOM 3fekTpoycTa-
HOBKM WM CUCTEMOI 3a3EM/IEHUS U 3aXKUM 3a3eM/INTeNA C COeAUHUTENbHbIM G10KOM.

[IEC 60743. onpegenexne 15.1. nsmeHeHHoe; IEV 651-14-02. nameHeHHoe]

3.9 3azemnswwunii ctepxeHb (earthing stick (earth application stick)): CoctaBnstouwas 4yacTb n3o-
nsaTopa. cHabxeHHas HEeNnoOABWXHbIM WAW CbEMHbIM KOHLEBbIM COeAWHWTEeNneM NS YCTaHOBKM 3aXVWMOB,
3aKopaynBaloLLnX WUH UK AONOMHUTENbHBIX TOKONPOBOAOE Ha 3/1eKTpoobopyfoBaHUN.

MpumMeuvaHune - M30nUpytoLmii 3NEMEHT 3a3eMASIOLLEN0 CTEPXHS NpeaHasHadeH Ans 06ecneyeHmns co-
OTBETCTBYIOLLETO 6e30MacHOr0 PacCTOSHUS 1 M30NALMM ANa paboyero nepcoHasna.

[IEC 60743. onpepgenenve 15.8. nsmeHeHHoe; IEV 651-14-10. nsmeHeHHoe]

3.10 npu BKNO4YEHHOM HanpsixeHuun (energized) (npu paboTe noa HanpshkeHuem) (dead (in live
working)): Moa HanpsXXeHueM, 3HaYnTes/IbHO OT/INYaKLWMUMCSA OT HanpsXeHua 3as3emsieHns Ha paboyem me-
cTe N NpefCcTaBNAOLWNM 31EKTPUYECKYI0 ONACHOCTb.

MpumeyaHune - [etanb HaxoAUTCA NOA HaNPsHKEHNMEM TOrfa, KorAa oHa 3NeKTpUudeckn nogxtvaeTcs K
WCTOYHUKY 3/1eKTPO3Heprun. OHa TakkKe MOXET HaxXOAMTbCA MO, HamnpsXKeHeMm, Korja OHa 3MEeKTPUYEcKn 3apskaeTcs
noA, BO3eCTBMEM 3/1EKTPUYECKOTO UM MarHUTHOTO NONS.

[IEV 651-01-14]

3.11 nHayuupoBaHHbIl (HaBeAEHHbIN) Tok (induced current): neKTPUYECKMIA TOK. BO3HMUKaOLW Wi
B pe3ynbTaTte nepemMeleHns nNpoBoAHMWKA C TOKOM B MarHUTHOM Mofie WA U3-3a U3MEHEHUS BO BPEMEHMU
MarHWTHOTO NOAMS, B KOTOPOM HaxXoAUTCA NPOBOAHUK C TOKOM.

(IEV 121-11-29 n3MeHEeHHbIIA]

3.12 nzonupytowunii anemeHT (insulating element): 3nemMeHT n3onMpytoLLEro NpUCNocobaeHns, Ko-
TOpbIi 06ecneynBaeT COOTBETCTBYIOLLYIO 3/1EKTPUYECKYI0 N30NAUNI0 4N paboyero nepcoHana.

MpumMeyaHue - [na GONbLIMHCTBA M30/IVPYOLLMX MPUCNOCOGNEHUI, UCNONb3yeMbIX B NPOeKTe nepe-
HOCHOro 060Py0BaHNA 415 3a3eM/IEHUS UK 3a3EM/IEHNS 1 3aKOpaYMBaHUs, N30MPYIOLLNIA 3NIEMEHT Takke obecneuu-
BaeT COOTBETCTBYHIOLLEE PACCTOsIHME Ge30MacHOCTH f/1s1 paboyero nepcoHana.

3.13 usonupytowee npucnocobnernune (insulating component): PyyHas usonupyowas yactb ne-
peHOCHOro 060pyfoOBaHMA A1 3a3eM/IEHWA WAM 3a3eM/IeHUs U 3akopayuBaHusa, npegHasHayeHHas ANA
noaBeAeHNs N NPpUCOeANHEHNS 3aXNMOB K YaCTAM 3/IeKTPUYECKUX YCTaHOBOK.

MpuMeyaHne - 3a3eMISAIOWMIA CTEPXEHb PACCMATPUBAIOT B KAauyecTBE W30/MPYIOLLEro npucnocobe-
HSA.

3.14 n3onupytowme cpegcrtea (insulating means): MIHCTpyMeHTbl, 060pyaoBaHMe UaM ycTponcrea
C M30/INPYIOLUMN pyvyKaMu, PyYHble WU MeXaHW4YecKue, C COOTBETCTBYHLWMMY U30MPYOLW UMM CBOCTBA-
MU U Ucnofb3yemble AN NOABEAEHWUST W MPUCOELUHEHUS 3aXUMOB 3a3eM/IeHUsi U 3akopaunBaroLLnx
YCTPOWCTB K YaCTSAM 3/1EKTPUYECKNX YCTAHOBOK.

MpuMeyaHune - KU30IMPYIOLMUM M30NSLMOHHLIM CPEACTBAM OTHOCATCA MEPUYaTKY, N30NSLMOHHBINA XIYT,
U30NALMOHHAS PYKOSATKA, N30MMPYIOLLAs WTaHTa, U30/MPYIOLLNKA TENECKONMYECKNIA CTEPXKEHDb, NOABECHOE YCTPOCTBO C
U30/IMPYIOLLVIM 3BEHOM.

3.15 nsonupyrowas wraHra (insulating stick): IHCTPYMEHT C N30/IMPYIOLLUMMN pyYKammn, COCTOSALL NI
rnasHbIM 06pPa3oM U3 U30MALMOHHON BTY/IKU M/MNN CTEPXHA C KOHLEBbLIMU COEANHUTENSAMU.

[IEV 651 02-01]

3.16 n3onuposaTthb (isolate): Pa3begnHNTb NOMHOCTbIO YCTPOWNCTBO WM Lenb OT APYrUX YCTPOMCTB
nUnn uenem, OTCOEANHUB UX (DU3NYECKU, ISIEKTPUYECKM U MeXaHUYecKu OT BCeX UCTOUHUKOB 3/IeKTPO3Hep-
rmn.

MpumeuaHune - Takoe OTCOEAMHEHVE MOXET HE YCTPaHATb BCEX BO3AENCTBUI 3M1eKTPOMAarHUTHON uim
3M1EKTPOCTATNYECKOW MHAYKLUN.

(IEC 61328. onpegeneHue 3.46. nsmeHeHHoe; IEC 61911. onpegenenne 3.39. nsmeHeHHoe]
3.17 nuHelHblli 3axum (line clamp): 3axum, ABAAOWMIACA YacTblo 3a3eM/IAOLWEro U 3akopaynsa-
I0LLero ycTpoiicTBa, NpucoenHEeHHbIN K 3akopaynBatowemMmy kabento, 3akopaymBatoLLeid WnHe nam Tokonpo-
BOAY HEMOCPEACTBEHHO WM NOCPEACTBOM COEANHUTENbHbIX 3/IEMEHTOB M NPUMEHSAEMbI ANA NpucoepuHe-
7
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HUSA K MUHUKN (MPOBOAHUKN NIMHUKN, 3NIEKTPUYECKME LWNHBI UAN ApYyrMe TOKoBeAyliMe NPOBOAHWKU) UMW K CO-
efVHNTENbHOMY Y31y.

[IEC 60743, onpepeneHne 15.7, nsmeHeHHoe, IEV 651-14-08. nsmeHeHHoe]

3.18 akcnnyaTtaunoHHOe ucnbeiTaHue (maintenance test): VcnbiTaHne, NnpoBoAMMOE NePUOANYECKN
Ha n3genuu B Lenax NoATBEPXAEeHUS TOro, YTO ero akcnjayaTaunoHHble XapakTepucTUKM ocTarTca B COOT-
BETCTBYIOLWMX NpeAenax, Noc/ae ocywecTB/eHNs onpefeneHHblX KanmbpoBok, Npy HE06Xo0AUMOCTH.

[IEV 151-16-25]

3.19 makcumanbHbIi NUKOBLIA TOK (maximum peak current), /,7: NpeaenbHoe BepxHee 3HayYeHne
ncnblTaTelbHOrO TOKa KOPOTKOro 3ambikaHna (K3), npu KOTOPOM BO3MOXHO LMKIUYeckoe BO3feicTBuMe TO-
KOM 6€e3 HapylleHUs 3N1eKTPOTEXHNYECKNX XapaKTepucTuk o6opyaoBaHus.

3.20 nepeHocHoe ob6opyfoBaHuWe ANA 3a3eM/IeHUs WAu ANA 3a3eMIeHns 1M 3akopaumBaHusa
(portable equipment for earthing or for earthing and short-circuiting): O6opynoBaHue, KOTOpoe MOXeT nepe-
HOCWUTb OAWH YeNOoBEK M KOTOPOE MeXaHW4Yeckn UM BPYUHYI MOXeT NPUCOeUHATHCA C NOMOLbIO ero u3o-
NUPYOLWMX NPUCNOCOBNEHNI A K 4aCcTAM 3/1eKTPOYCTAHOBKM B LENAX 3a3eMIeHUs WM 3akopauymBaHWa Wan
3a3eM/IeHNs 1 3aKkopayvBaHus

MpumeyvyaHune 1- lNepeHocHoe o6opyfoBaHNe 418 3a3eMIEHUS UM A5 3a3eM/IEHNA U 3aKopaynBaHus
BK/IOYAET B Ce6s1 YCTPOINCTBO ANA 3a3eM/IEHUSI U 3aKOpaunBaHWs U OAUH WU HECKObKO U30/IMPYHOLMX CHEMHBIX UK
HecbeMHbIX NpUcNocobaeHuiA.

MpumeyaHue 2 - Vcnonb3oBaHve U30MPYHOLLMX NpucnocobneHnii obecneyvBaeT 6e3onacHoe coeau-

HEHWE YCTPONCTB C COEANHUTENBHBLIMM Y3Namu.

MpumeuvaHue 3- MNepeHocHOe 0GOPYLOBaHUE ANS 3a3eMIEHUS UM 418 3a3EMJIEHNS U 3aKOopauMBaHWs
yCTaHaB/IMBAIOT BPEMEHHO Ha M30/IMPOBAaHHbIX LENsX rN1aBHOT0 OTTOKA B LE/ISAX BO3MOXHOMO BbIPABHUBAHUS 1 3aLLMTHI
pa6ouero nepcoHana nyTem NpPoOBeAEHNS TOKA KOPOTKOTO 3aMblKaHUSi B TEUEHME YCTAHOB/IEHHOTO BPEMEHM.

MpumeuvaHue 4- Lienbio 3a3eMieHns 1 3aKopaumBaHus OTCOEAUHEHHBIX WU U30/IMPOBAHHbBIX YacTeii
YCTaHOBOK SIB/ISIETCS, BO-NEPBbIX, O6ECreyeHne ynpassiowero BO3AECTBMS TOKOM KOPOTKOTO 3aMblKaHUs W, BO-
BTOPbIX. NPEeOTBPALLEHVE MOBbILEHNA HANPSHKEHUSA B LIENW 3a3eM/IeHUs.

(IEV 651-14-01]

3.21 HOMWHaNbHbLIN TOK U HOMWHanNbHOe BpeMsa (rated current and rated time): CpegHekBagpaTu-
Yyeckne 3HaYeHWA TOoKa M BPeMEHMW, yCTaHOBMIEHHble ANA YCTpoiicTBa AW ero yacTu, onpegensiolne mak-
CMMasibHble MexaHn4yeckne u TennoBble BO3AENCTBUA ANA AaHHOTO KoadduuyneHTa aMnanTyapl.

MpumevaHne - 3HaueHus NPUMEHATCA TOJIbKO K TeM 4YacTAM, KOTOpble npeAHasHayeHbl 4113 Bblaep-
XMBaHNA TOKa KOPOTKOro 3aMblKaHUA.

[IEV 651-14-12]

3.22 HOMUHanNbHbI KO3 puuneHT amnautyabl (rated peak factor): OTHOWeEHWe MakcMMasibHOro
MUKOBOTO TOKa K HOMUHA/IbHOMY TOKY.

[IEV 101-14-57, n3MeHeHHbI]

3.23 6e3onacHoe pacctosaHue (safety distance): BesonacHoe paccTosHWe B BO3gyxe mexay pabo-
4Y/M NepcoHasioMm 1 TOKOBeYLWUMU YacTAMU YCTaHOBKW, CBA3AHHOE C HaNpsXXeHMeM yCTaHOBKM U pabounmMu
npouegypamu, KoTopble onpejeneHbl A5 NpefoTBPaLleHNss BO3HUKHOBEHWUS TOW UM WHON 3/1eKTpuyecKoi
OMacHoCTK.

3.24 3akopaumBatwan wuHa (short-circuit bar): >XecTkuii NpoBoAHWK, Hanpumep nosaoca wm
Tpy6Ka, ABAAWMNIACA YacTblo YCTPOCTBA 3a3eM/IEHNA U 3aKopaynBaHus, KOTOPbI coeAnHsieT BMecTe da-
3bl YCTAHOBKMU.

[IEC 60743. onpegeneHve 15.4. nsmeHeHHoe; IEV 651-14-05, nsmeHeHHoe]

3.25 3akopaunBatwmin kabenb (short-circuiting cable): Kabenb, aBnsowmiica YacTblo ycTpolicTBa
3a3eM/IeHUs U 3aKopaymBaHus, KOTOPbI CoeAnHAET BMeCTe 3aXUMbl B 06LLYI0 TOUYKY 3/IeKTPUYEcKoii ycTa-
HOBKW. HanpuMep NIMHERHbIN 3aXNUM C APYITUM IMHENHbIM 32XUMOM WU COeMHUTENbHLIM 6/10KOM.

[IEC 60743. onpegenexnune 15.3, nsmeHeHHoe; IEV 651-14-04, nameHeHHoe]

3.26 rnyxo3asemneHHas (HeliTpanbHasa) cuctema (solidly earthed (neutral) system): Cucrtema.
HelTpanbHas(ble) Touka(n) KOTOpoi 3azemsieHa(bl) HaNpPsMyto.

[IEV 601-02-25]

3.27 nocTaBuuk (supplier): OpraHusauus uav nuuo, noctasnsollee NPoAyKLMIO.

Mpumep - N3roToBuTeENb, ANCT PUOLIOTOP, PO3HUYHbLIA TOProBeL Unn npogasew NPoAyK-
LMW, UAN NOCTaBL UK YCAYrU an nhdopmaumu.

MpumeyvaHune 1- locTaBWwmK MOXET 6bITb Kak BHYTPEHHUM, TaK N BHELUHUM, NO OTHOLUEHWUIO K opraHun-

3aumm.
MpumedvaHue 2-B AOroBOPHOI CUTYaLUMM NOCTABLLMKA UHOTAA HA3LIBAOT NOAPSAUNKOM.



FOCT IEC 61230—2012

[ISO 9000. onpegenexue 3.3.6]
3.28 TpaH3UTHbIN TOK (transit current): TOK. KOTOPbI NPOXOANT Yepe3 NPOBOAHUK 3a3eM/ISOLWEro u
3aKkopauuBaloLLero ycTpoicTea, korga ycTpoicTBO NMOSIHOCTbIO COEAUHEHO C 3/IeKTPOYCTaHOBKOM.

MpumeyaHune 1- [Ins BbICOKOBOSbTHbIX YCTAHOBOK W 3/IEKTPUUYECKUX CETEN TOK MOXET OblTb OCTATOY-
HbIM TOKOM (HarnpuMep, HecGanaHCMpoBaHHasH Harpy3ka Uam UHAYLMPOBaHHbINA TOK).

MpumeyaHune 2 - [INs XeNe3HOJOPOXKHLIX CUCTEM MOCTOSIHHOTO TOKa TOK. MPOTeKaloLWuii oT penibca K
KOHTaKTHOMY NMPOBOAY, C NOAK/IOUEHHBIM KaGenem 3as3emeHnst 1 Npy ABWKEHUN Noe3aa no npuieraloLemMy penbcoBo-

My MyTw.

4 TpeboBaHusA

4.1 O6wue NnoNoxXeHUs

[na obecneyeHns 6e3omacHOCTM Mosb3oBaTeneil AO/MKHbI 6bITb paspaboTaHbl ob6opypoBaHue,
ycTpoiicTBa M Npucnoco6ieHns Npu ycroBrUM, YTO OHU UCNOJb3YIOTCA KBANNMULNPOBAHHbIM NEPCOHaNoM B
COOTBETCTBUK C He3onacHbIMU MeTogamMu paboTbl U PyKOBOACTBOM MO 3KChyaTauuu.

MpumeyaHune 1-B cooTBETCTBUM C npoledypamu 6E30MacHOCTU 3/1EKTPOYCTAHOBKM CUMTAOTCS MOA-
K/MOUYEHHBIMW K UCTOYHUKY HAMpPsOKEHUS WM HaxOAALWMMUCS MO HanpshKEHUEM, ec/iu GbiI0 YCTaHOB/IEHO AO/MKHBIM
06pa3om Bce 3alMTHOE 3a3eM/IEHNE U 3aKopayuBatoLLee 06opyLoBaHMe.

MpumMeuyaHue 2- ECnMymMecTHo, HEO6X0AMUMO cobiofaTh TPe6oBaHUS HALMOHAIbHBIX U PEFVOHATBHBIX
3aKOHOLATENLCTB, HanpuMep, TpeGoBaHus, kacatolecs paboTbl N0 HANPsHKeHMeM UM npouesyp paboTbl Npu OTK/K0-
UEHHOM HarnpsKeHUU.

YcTpoiicTBa 3a3eM/ieHns 1 3aKopaynBaHWsA W UX KOMMOHEHTbl A0/IKHbI 6biTb YCTOWUMBBI K MEXaHW-
4Yeckum BO3AEWCTBMNAM, KOTOPbIM OHU MOABEPraloTCs BO BPEMS HOPMaJSIbHOTO NCMNOJIb30BaHUS.

YcTpoiicTBa U NpUcnoco61eHns AO/MKHbI BblAEPXNBATb MakCMMasibHble TOKM TEPMUYECKON U 3nek-
TPOAMHAMMUYECKOI CTOKOCTM (MHTerpan [Xoyns) KOPOTKOro 3aMblKaHWUs, HA KOTOPbIE OHU paccyuTaHsbl.

MpumeyaHune - YCTPOWCTBA U KOMNOHEHTbI AO/MKHbI ObITb paccUnTaHbl, YTOObI BblAEPXUBaTbL TPAH3UT-
HblIli TOK.

Mpu ycTaHOBKe 3a3eMsioLLME U 3aKopayMBaloLiMe yCTpoiicTBa COrnacHo pykoBOACTBY MO 3aKcnaya-
Tauumn LO/HKHbI B COOTBETCTBUM CO CBOMM Ha3HauYeHWEM BbiepXuBaTb fl060e Bo3felicTBMe TOKOB KOPOTKO-
ro 3aMblKaHUsi, He BbI3blBasi INIEKTPUUYECKON, MexXaHUYeckoi, XMMUYECKON UM TENOBOI onacHocTU ANs
nogen.

MpumeyaHnue 1- [lpu UCNONL30BAHUM BHYTPW MOMELLEHWI CnegyeT yuuTblBaTb TOKCUYHbIE BO3AEW-
cTBuA (cm. C.2.2).

MpumeyaHune 2 - MakcuMasnbHO AOMYCTUMOE MOBbILLEHWE TemnepaTtypbl Kabenei NpMBOAUT K CHMXE-
HUIO UX COBCTBEHHOTO BeCa.

M3rotoBUTENb WUAW KOHEYHbIN’ C60pI.IJ,VIK BCeX uacTel 060py,ﬂ,OBaHI/IFI AO/MHKEH HEeCTU OTBETCTBEH-
HOCTb. YTOObI rapaHTupoBatb, 4TO 060py,qOBaH|/|e oTBeYaeT BCEM TpeﬁOBaHI/IﬂM HacToAuwero ctaHgapTa.

4.2 DNOKTpUYeckne xapakTepucTuku

Kaxpaoe 3asemnsiliee n 3akopayuBarliee yCTPOUWCTBO M €r0 KOMMNOHEHTbI, KOTOPbIE A0/IXHbI Bbl-
AepxXuBaTb TOK KOPOTKOTrO 3aMblKaHWs, XapakTepusyTca HOMUHaNbHLIM TOKOM |, , BpemeHeM t, n cooTBeT-
CTBYIOLWMM KO3 (hUyMeHTomM aMnanTygbl.

[na cucteM NOCTOAHHOrO TOKa NnapamMeTpbl AO/MKHbI 6bITh TAKMMU Xe.

Havnbonee npefnoyTUTesibHbIMW 3HAYEHUAMWU 419 HOMUHA/IbHOTO BPEMEHU ABMAKTCA cleyolne
3HavYeHus:

3;2;1;0.75; 0.5; 0.251n 0.1 c.

HoMuHasnbHble xapakTepuUcTUKN KOMMJIEKTHbIX YCTPOWCTB AO/KHbI GbiTh BblpaXeHbl B ClefyLnx
eAVHNLAaxX N3MEepPeHNii: HOMUHasbHBIA TOK B Kujoamnepax, HOMUHaIbHOEe BpPeMs B CeKyHAax u koadduuymn-
eHT amnauTyabl (cMm. 4.9).

MpumeyaHune - MNopsAafok cpaBHEHUs Pas/IMYHbIX HOMUHAIbHbIX 3HaYeHui npueegeH B npuioxeHun C.

OTAeNbHbIE KOMMNOHEHTbI 060PYA0BaHNSA A0/KHLI MOCTABAATLCA C yKa3aHWeM UX HOMUHASbHBIX Xa-
paKkTepUCTVK N COOTBETCTBYIOLMX NPOrpamMmm UcnbiTanuii (cm. 4.10).
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CooTBeTCTBME NOATBEPXAaeTCA BU3yasibHOW OLEHKON B COOTBETCTBUM C 5.2.

4.3 Kabenu ona 3asemneHns n 3akopaymBaHus

Kabenu gns 3asemneHuss u 3akopaynBaHUs He3aBWCUMO OT TOrO, U3rOTOB/IEHbI I OHU U3 anOMU-
HUA WAWM anloMUHWEBOrO cniasa, UKW U3 Meau, J0/HKHbI COOTBETCTBOBATL 3KCM/yaTaluWOHHbLIM TpeboBaHu-
AM.

MpumeuvaHune - padukn, Tabnuupbl N pyKOBOACTBA A/15 BbibOpa NONEpPeyHoro ceveHns kabens npu no-
BbILLEHMV TeMnepaTypbl BO BPEMS KOPOTKOrO 3aMblKaHWS MPUBEEHbI B MPUIoxXeHun C.

Kabenun fO/MKHbI UMEeTb COOTBETCTBYHOLIME MEXaHWYeCKUe, XMMUYECcKNe 1 3NeKTpuYeckne xapakre-
pUCTUKN. YTOGbI OTBEYaTb BCEM Tpe6GoBaHNAM HaCTOsILLEro cTaHAapTa.

MpumeyaHune 1- [Jonyckaetcs, YTO U3ONALMOHHBIVA CNOV Kabens MOXeT pacnnaBUTbCA WK FrOpeTb B
COOTBETCTBUM C MaKCMMaslbHO YCTaHOB/IEHHbIM MOBbILEHWEM TeMmnepaTypbl BO BPEMS MPOXOXAEHWS TOka KOPOTKOro
3aMblKaHWA 1 B COOTBETCTBUM C AECTBYOLMMI NpaBuiamMmn 6e30nacHoOCTy.

MpumeyaHue 2 - PykoBoACTBO Mo BbiGOpy kabeneli ¢ yueToM TPaH3WTHOrO TOka NPUBELEHO B NpUIIO-
»eHun C.

4.3.1 Bblibop kabenei
Kabenu gnsa ueneii 3aseMsieHnsa n 3akopaunBaHumsa (CM. pUcyHku 1 - 3) AO/MKHbI 6bITb TMOKMMM.
N3onauusa kabeneli gomkHa obecneynsBatb 3aluTy OT MEXaHUYECKUX MOBPEXAEHNA.

MpumeyaHue - MNotpebutens MoxeT NnoTpe6oBaTb 0b6ecneyeHne LOMNOHUTENBHON YCTONUMBOCTUN K Me-
XaHWYeCKM BO3AENCTBUAIM Ha kabenb MeTas/IMyeckoli KOHCTpyKumn. Kabenb ¢ MBX-n3onsumnein go/mkeH cooTBETCTBO-
BaTb AONOMHUTENBHOMY TpeboBaHMIO Ha YCTOMUMBOCTb K yAapy M UCMbITbiBaTbCa cornacHo IEC 61138 (nogpasgen 5.4).

CnepyeT BbI6bupaTb Tako M30NALMOHHBIA MaTtepuan, 4Tobbl Ha npakTuke kabenb COOTBETCTBOBA
XUMUYECKUM, 3KOJTOTMHECKUM U TeMMepaTypHbIM YC/I0BUAM 3KCnayaTauuu.

Ona obecnevyeHns cooTBETCTBUA Kabenei ANA 3a3eMeHUs U 3aKkopadynBaHusa ¢ KpyribiM nonepeu-
HbIM CEYeHUEeM 3NEeKTPUYECKUM, MexXaHW4Yeckum u ApYyruM TpeboBaHMAM BbiG6Op kabeneil [AOMKEH OCy-
wecTBATbLCA B cooTBeTcTBUM € IEC 61138.

Kabenu, He oTBevyawuwme TpeboBaHuam IEC 61138. moryT ncnonb3oBatbCs, HO B 3TOM C/iyyae uc-
NbITAHWUIO AOJ/KHbI MOABEPraTbCa criefylmne napameTpsbl:

- rTM6kocTb kabenei pgonxHa cooTseTcTBoBath IEC 61138 (nogpasgen 5.3) n IEC 60811-1-4 (nog-
pasgen 8.2) A4ns ucnbiTaHnA Ha M3rnb Npu HU3KOM Temnepatype;

- hm3myeckan LenoCcTHOCTb NOKPbLITUA A0/MKHA cooTBeTcTBOBaThL IEC 61138 (nyHKT 5.1.3);

- TMN M301ALMOHHOIO MaTepuana Ao/hkeH cooTBeTcTBoBaTh IEC 61138 (pasgen 7);

- YCTOMYMBOCTb K MEXaHUYECKOMY yaapy AO/KHA cooTBeTcTBOBaTh IEC 61138 (nyHKT 4.3.5).

CooTBeTcTBMe Bblbopa Kabensa [O/MKHO NOATBepXAaTbCA BU3yaNnbHOW Bepudwukaumein cooTseT-
cTBUA TpeboBaHmam IEC 61138 nam ncnbitaHuamu no 5.3.2.

4.3.2 3azemnawlne kabenun, npuMeHsemMble B CUCTEMAX C r/1yxo3a3eM/IeHHON HelTpanblo

Mnouwafb NONEpPeyYHOro ceyeHna 3aseMNAWUX kabenei, NpuMeHaeMbIX B cCucTemMax C rnyxosa-
3eMJIeHHOl HeliTpanblo, f0/HKHA 6biTb Of4MHaKoBa C NOWAaAbl0 NOMEPeyHOro CeYeHns MPUCOEeANHEHHBIX K
HUM 3aKkopauunBaloLmx kabenein navm WuH.

4.3.3 3azemnawwmne kabenu, npuMmeHaemble B Apyrux (Hernyxosasem/seHHbIX) cuctemax

Mnowafb NonepeyHoro cevyeHus 3asemMnalWmnx kabenei, NpUMeHsAEMbIX B Apyrux (Hernyxosasem-
NIEHHbIX) cucTemMax, MOXeT 6blTb MEHEe, YeM Y COOTBETCTBYIOLMNX 3akopayumBalwmx kabene Uan WnNH. HO
He MeHee 3Ha4yeHWii, NpuBefeHHbIX B Tabnuue 2. 15 3HA4YEeHWUI, KOTOPble HaXOAATCA MexXAy 3HaYeHUAMM,
yKa3zaHHbIMW B NepBOM cToN6Le, 3Ha4YeHne BO BTOPOM CTON6LE AOMKHO BbITh Cneayowmm 60nee BbICOKAM
3HaYeHnem.
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Tab6bnuya 2 - MuHMManbHas naouwagb NMONEpevyHOro ceyeHns 3asemsioliero kabensa B cpaBHEHWUM C
naowajbio MNOMEPeYHOro CEeyYeHWs 3akopauuBallero kabens W/MAW LWWHbI Ha HErnyxo3as3eMJ/IeHHbIX
(HelTpanbHbIX) cucTeEMax

Mnowaae nonepeyHoro ceveHnss MefHOro 3akopaynea- MuHUManbHOe nonepeyHoe ceyeHne MefHoro 3asemns-
rowero Kkabens n/vnu WnHbl, MM* towiero kabens, mv"
16 16
25 16
35 16
50 25
70 35
95 35
120 50
150 50

4.4 3akopaymBaruwme WUHbI

CnepgyeT BblGUpaTh Takne 3akopadyvsalolWwye WuHbl, KOTOPblEe HE3ABUCUMO OT TOr0, U3rOTOBJIEHbLI NN
OHW 13 aNiOMUHUA UM aNlOMUHUEBOrNO CnaaBa UM U3 Mean, YTo6bl UX XapakTepucTuku oTeevyanu Tpebosa-
HUSIM aKcnayaTayuu.

OHU JO/KHBI 6bITb COBMECTUMbIMU C YCTAHOBKOM, HA KOTOPOW OHU MOryT ycTaHaBnmBaTbcsa. C aToi
Lenbio pasMepsbl WNH KOPOTKOTO 3aMblKaHWs He CTaH4apTU30BaHbl.

CooTBeTCTBME NPOBEPAIT BPYUHYI COMMacHo 5.2 n ncnelTaHmem cornacHo 5.7.

4.5 MNpucoeanHeHne Kkabenel K XXeCTKUM YacTaAM BHYTPWU YCTPOWCTB

Kabenn npy nNpucoefuHeHun K XecTkumMm yvacTam (MydTam, KabenbHbIM HaKOHEeYHWKaM, KOHLEBbIM
coefiuHnTeNnaMm, 610kam 1 T. [.) AO/KHbI 061aAaTh YyCTaIOCTHOW NPOYHOCTbIO.

CoefMHeHNS [O/KHbI yCTaHaB/MBaTbCA C 60MbWON OCTOPOXHOCTLIO, YTO6GLI 06ecneynTb coxpaHe-
HVWe YyCTaHOB/IEHHbIX MUHUMa/IbHbIX 3HAYEHW XapakTepucTuk kabens. MasiHble coeANHEHUS He JOMycKalT-
ca.

CoefjHEHNS MeXAYy KOHLEBbIMU COEAMHUTENAMU U Kabenamu AO/KHbI ObiTh 3alMleHbl OT Mnpo-
HUKHOBEHWS BOAbI.

Bce coeuHeHna A0/MKHbI ObiTb 3aliUleHbl OT HenpegHaMepeHHoro ocnabnennsa. OTaenbHble ane-
MEHTbI KpenneHus (BMHTbI U raiku) cnegyeT Bcerga UCnonb3oBaTb BMeECTe C APYTMMUW 37ieMeHTaMu, Hanpu-
Mep CO CTONOPHOI Walboi, KoTopble HaAEeXHO NpeaoTBpaLLaldT Npockanb3biBaHne UAK BpalleHue.

My Tbl, KabenbHble HaKOHEYHUKN, KOHLEBble COeAUHUTENN U T. . AO/DKHbI UMETb, KaKk MUHUMYM,
TOKOBYI0 NPOMYCKHY CNOCO6HOCTb, 3KBUBAJIEHTHYIO COOTBETCTBYIOLWUM Kabensam.

CooTBeTcTBME TPebHOBAHMAM HaCTOALWEro cTaHAapTa NPOBEPST BU3yasibHbIM KOHTPONIEM COr1acHO
5.2 wn wncnbiTaHnamu cornacHo 5.4. 5.5 n 5.7.

4.6 3aXnMbl

3aXuMbl OJ/IKHbI BblAepXMUBaTb Harpy3ky, Ha KOTOPYK OHW paccuyuTaHbl. OHU [0/IKHBI o6ecneyu-
BaTb HafeXHbl/i KOHTAKT U BblAepXnBaTb TEMN/OBY U MEXaHWYeCcKyl Harpysku, cos3jaBaeMble HOMUHa/b-
HbIM TOKOM KOPOTKOIO 3aMblKaHWS.

NnHeliHble 1 3a3emMsOWME 3aXKUMbl JO/KHBI COOTBETCTBOBAThH MOBEPXHOCTU U (DOpPMe COefuHU-
TeNbHOro ysna n obecneunsaTb ferkylo u 6e3onacHyl0 UX YyCTaHOBKY, He Bbi3biBas Npu 3TOM NOBPEXAeHUs
3aXMMOB U He NMPUYMHAA Bpeaa nepcoHany.

B oTHOWeHUN TuUna 3aTArMBaHUsA U3roTOBUTEsb U KOHEUHbI COOPLMNK JO/KHBI OnNpeAennTb HOMU-
HaNbHbIV KPYTALLMIA MOMEHT, KOTOPbLIA AO/KEH OblITb YETKO OnpeAeneH A5 AAaHHOW yCTaHOBKM.

K Apyrum tunam 3axumMoB, Hanpumep MPyXUHHbIM 3aXxumam, He npefbasnsanTca TpebosaHusa Ans
obecneyeHnss 0cob0ro ycmnmsa Bo Bpemsa onepauuini ycTaHOBKMU.

n pnmeyvyaHune - K BerHeVI 4acTun 3a3eMnAolero CTepXXHa Moryt ObITb npucoegnHeHbl HECKO/IbLKO npy-
XUHHbIX 32>KNMOB O/ 6bICprIX N COBMELLEHHbIX onepaumﬁ. Mo 3ToiA npuynHe paspellaeTca MMeTb COOTBETCTBYHOLLEE
nnn aonosnHUTENbHOE yCTaHOBOYHOE npmcnocoﬁneHme ANna yaepxaHna MHOXecTBa 3aKUMOB.

B OTHOWEHNUN KaX[0ro 3axunma C OAHUMU U TEMU XK€ HOMWUHA/IbHbIMU XapakTepucTukamu, Ho oTnu-
yaruwerocs no KOHCTPYKLUN, UCMbITaHWe Tuna AO/HKHO NPOBOAUTLCA B O4HUX U TEX Xe YyCN0BUAX, YTOObI UX
paccMmaTpuBaTb Kak 3KBUBaAJ/IEHTHbIE.
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CooTBeTCTB/e TpeboBaHMAM HACcTOALWEro craHjapTa ycTaHaBivMBalwT MNoCpeicTBOM Npo-
BEPKM BPYUHYHO COF1acHo 5.2 1 npoBeAeHEeM UCnblTaHuii cornacHo 5.6 n 5.7.

4.7 YCTpONCTBO ANS 3a3eM/eHNsA U 3aKopavynBaHusa

Pa3nuuyHble npucnoco6neHns 3a3eMSOLWEro W 3akopayuBalLero ycTtpoicTBa MOryT 6biTb Mosy-
YeHbl OT OJHOTO W TOrO Xe W3roTOBMUTENA UAN OT pasHbiX U3rotoButeneii. KoHeuHyo cH6opky nNpoBoAsAT nop
OTBETCTBEHHOCTb W3rOTOBUTENSA WKW KOHEYHOro c6opuivMka ycTpoicTea. M3roToBuTeNb UAN NOCTaBLLUK OT-
[eNbHbIX KOMMNOHEHTOB AOJ/KEH NpeAocTaBnATh AOCTATOUYHYIO MHOPMAaLMI0, 4ToObl nogfepxusaTtb pabo-
TOCNOCOGHOCTbL BCero ycrtpoiicTea. KoHeyHoe kavyecTBO yCTpoicTBa nocne c60pKM 3aBUCUT TONbKO OT €ro
KOHEeYHoro coopuymka.

3asemsolee 1 3akopaynsaloLLee yCTPONCTBO MOXET MCNONb30BaTh Kabesn, pacnosiokXeHHble na-
pannensHo Apyr K Apyry, B kKauyecTBe kabenel 3akopaymBaHua UAN 3a3eM/IEHUSA.

[na mHorodasHoro 3asemMnsoLWeEero n 3akopaymBaloLero ycTpoiictea Bce kabenu, nogseprawowne-
CS BO34€elCTBMIO HOMWHANBLHOTO TOKa KOPOTKOrO 3aMblKaHWs, AO/MKHbI UMEeTb OAHY U Ty Xe naowagb none-
peyHoro ceyeHus, Ho kabenb(n) 3a3eMIEHNA MOXET MMEeTb MEeHbLUYH MJowWwaib NoNepeyHoro ceyeHnsa npu
MCnofb30BaHUN B HErnyxo3as3eMaenHblx cuctemax (cm. Tabnauyy 2).

CooTBeTCTBMe TpeboBaHMAM CcTaHaapTa NPoBePSAT COrnacHo 5.2 1 UcnbITaHWeM cornacHo
5.7.

4.8 OCHOBHble TpeboBaHUs 6€30NaCHOCTU K U3ONSALMOHHOMY(bIM) 31eMeHTY(aM) N30NpPYIo-
uwero npucnocobnexnuns

M3onaumnoHHsblli(e) aneMeHT(bl) M30AMpYylOWeEro npucnocobneHna (3azeMNsiolmnii CTepXeHb WAn
OpYroli Tun anemeHTa) AO/DKEH cofepXaTb U30NALUOHHbIV(e) maTepuan(bl) U 6bITb U3rOTOB/IEH TakuM 06-
pa3oM. 4To6bl obecneynBanCb OCHOBHbIE 3/1EKTPUYECKNE N30MALMNOHHbIE CBOWCTBA, C TEM YTO6ObI pabounii
nepcoHan Mor NPUMEHUTb COOTBETCTBYIOLLYIO 3NEKTPUYECKY0 M30NALMI0 B NpoLecce YCTAHOBKM U CHATUA
nepeHoCcHOro o6opyoBaHna AN 3a3eM/IeHUA U 3aKopavnBaHus.

M3roToBuTENb AO/KEH ONpeAennTb NPOEKTHble napameTpbl, CBSA3aHHblIe C OCHOBHbIMU U30NALMNOH-
HbIMW CBOWCTBAMW M30NALMNOHHOIO 3/IEMEHTA.

MpumeyaHue 1- MHorme napameTpbl N30MALMOHHOIO 3/1IEMEHTA BANSIOT Ha €ro 06LLYI0 U30/IALMOHHYI0
XapakTepucTuky. HekoTopble napameTpbl KOHTPOAMpYeT M3roToButenb. Ha apyrve (Hanpumep, AAVHY WU30NALMOHHON
TPYOKU MM CTEPXKHA) MOTYT BANATL NpoLieAypbl paboTsl, Tpe6oBaHMS perMoHasIbHbIX UM HaLMOHA/bHbLIX PEeriaMeHToB.
OCHOBHbIE N30/1ALMOHHbIE CBONCTBA 34€Ch CBA3aHbI C NPOEKTHLIMW NapameTpamu, KOHTPOAMPYEMbIMU N3rOTOBUTENEM.

MpumeyaHue 2 - Hanpumep, Npu UCNOMb30BAHNUN LUVHAPUYECKUX TPYOOK WM CTEPXKHEN B KayecTse
CbIpbEBOro MaTepuasa a/1s NnpoeKTMPOBaHUS U30/SLMOHHOIO 3/1eMeHTa 3a3eM/IAOLLEr0 CTEPXKHSA NPOEKTHLIM NapameT-
POM, CBSi3aHHbIM C OCHOBHbIMW 3/1EKTPUHECKUMIU CBOMCTBaMU, SIB/IAETCA COOTBETCTBYIOLLMIA BbIGOP TPYBOK UM CTEpX-
Hein B cooTBeTcTBMM C |IEC 60855 nnun IEC 61235.

B npunoxeHun B n3N0XeHO PYKOBOACTBO MO BblGOpPY M30/AALMOHHOIO 3/€MeHTa 3a3eM/sioLLero
CTEpPXHS B Ka4ecTBe M30/UpYylOLero npucnoco6neHns Ans obopyaosaHusa B c6ope.

Co0TBETCTBME OCHOBHbIM TpeboBaHMAM 6e30MacHOCTU NPOBEPAIT MeTOoLOM Bepudmkauuu
cornacHo 5.2.

4.9 MapkupoBka

4.9.1 Obwue TpeboBaHua

MapkunpoBka A0/KHa 6bITb pa3bopyunBoli, LONTOBEYHOI U HECMbIBAEMOIA.

Kaxpoe ycTpolicTBO, ka6esnb U 3aXWUM LOMKHbl UMETb COOTBETCTBYIOLLYIO MapKUpPOBKY.

Ecnmn ycTpoicTBO COCTONT M3 HECKOJIbKMX KOMMNOHEHTOB C Pas/IMYHbIMK XapakTepucTukamu, To map-
KMpOBKA HOMMWHAaNbHbIX 3HAYEHW ycTpokcTBa A0/KHA OblTb MUHUMANbLHOW B OTHOWEHWW HOMWHAaNbHOW
MOLLHOCTMN KaX0ro KOMNOHEHTa M OCYL,eCTBASATLCA NOJ OTBETCTBEHHOCTb KOHEYHOTo chopLyuKa.

MpumeuvaHue - [ONOMHUTENbHbIE PEKOMEHAALMW NPUBELEHbI B NPUIOXKEHUAX B 1 C.

CooTBeTCTBMe TpeboBaHMAM NPOBEPSAIT MeTOLOM BepuduKalmm cornacHo 5.2 n ncnbliTaHu-
em cornacHo 5.8.
4.9.2 MapkupoBKa Ha 3a3eM/IS0LWNX 1N 3aKopaynBaLmnx ycTpoicTeax
Ha kaxgom ycTpoiicTBe uAuM Ha JOMNOSHUTENbHOW HECBHEMHOW 3TUKeTKe A0/KHA ObiTb pasmelleHa,
Kak MUHUMYM, cnegylowas niopmaylms:
HauMeHOBaHWe WA ToproBas Mapka U3roToBUTeNs WK KOHe4YHoro cbopuimka:
- 0603HaveHne Mogenn uau Tuna ycTponcTea;
. rof, U3roToB/IEHUS:
HOMUHanbHbIM TOK |, (KA), HOMUHaNbLHOE BpeMsa t, (C) ycTpoiicTBa 1 3HAYEHNE HOMUHAILHOTO
KoappuuneHTa amnautyasl (Hanpumep. 10 KA - 0,5 ¢ - 2.6);
HOMep cooTBeTCTBYylOLWeEero ctaHgapta M3K.
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4.9.3 MapknpoBKa, pasMmelwiaemas Ha 3axume
Ha camMoM 3axume UM Ha JOMNOMIHUTENIbHOW HECBEMHOW 3TUKeTKe AOoJXHa 6biTb pasmelieHa, Kak
MUHUMYM, criegytowas nHchopmaymsa:
HaVmMeHOBaHWe Wi Toprosas Mapka U3roToBuTesns;
MoAe b Uan TUN 3axuma.
4.9.4 MapkupoBkKa, pasmelw,aemas Ha kabene
Lnsa kabeneii, Ha KoTopble pacnpocTpaHseTcs IEC 61138. nHO MapKMpoBKKN He TpebyeTcs.

MpumeuaHune - CcbiNOYHbI HOMEP cTaHAapTa Ha kabesb ykasbiBaeTCsl KOAO0BbIM 0603HAYEHNEM.

[na kabeneii, Ha koTopble He pacnpocTpaHseTca IEC 61138. kabenb MapkuMpyloT crefylowuMmu
OaHHbIMU:
yKasbiBalT npoucxoxgeHvne kabena (IEC 61138, nyHkT 4.4.1);
naowaab NONepeyHoro ceyeHns unn pasmep kabens;
XapakTtep n30/5LMOHHOro nokpbiTus (cm. IEC 61138. pasgen 7).
4.9.5 MapkupoBka, pasmellaemMas Ha APYTMX KOMMNOHEHTax
[pyrne KOMNOHEHTbI, Takue, Kak 3akopaynBarlime WrHbI UM TOKONPOBOJ 3a3eMNAILWMNX NN 3aKo-
paumBalLnX YCTPONCTB, MOryT NOCTaBAATLCSA MO OTAENbHOCTU. B 3TOM Criyyae OHW AO/DKHbI MapkupoBaTb-
CS @aHaNOrMyHO 3aXnmam.

4.10 PyKoBOJACTBO NO 3KcnayaTtauuu
Kaxpgoe ycTpolicTBO nnam obopyaoBaHue, Ha KOTOpble pacnpocTpaHAaeTCcs HacToAWwMi cTaHgapT,
[O/MKHO COMPOBOXAATbCSA MUCbMEHHOW MHOopMaLuuein N3roToBUTENS U PyKOBOACTBOM MO 3KcmayaTauuu.
3TN [OKYMEHTbl AO/KHbI 6bITb pa3paboTaHbl B COOTBETCTBMM C OO UMY NOMOXEHUAMU, NPUBEAEHHBIMU B
IEC 61477.
B pykoBofcTBe Mo akcnayatauuu fo/kHa 6biTb NpuBeAeHa, Kak MAUHUMYM, crnegytowas uHdopma-
ums:
pekoMeHaaLuu No c60pke yCTpoicTBa MM 060pyA0BaHUS;
- orpaHMyYeHuns, ecain TakoBble UMEKTCH, OCHOBHbIX XapakTepucTuk, HanpuMmep, HOMUHa N b-
HbIX 3HAYeHWii, TemnepaTypHbIX YCMOBUIA, UCNOAb30BAHUSA BHYTPY MOMELLEHUS W T. 4.
HOMUWHa/NbHble 3HaYeHUss napameTpoB (TOka, BpeMeHUn 1 koathduymneHta amnanTyabl) oT-
AeNbHbIX KOMNOHEHTOB;
WUHCTPYKLUW NO TEXHUYECKOMY 06CNYXUBAHUIO, NCNOJIb30BAHUIO, XPAHEHUIO U MPOBEpPKE.

MpumeyaHune - loTpebuTenu Takke MOryT 06paTUTbCA K NpuioxeHnto C Ans nosfyyeHuss noapo6Hoii
NHopmaumu;

- ycunme 3aTsHXXKW U UHCTPYKL MW MO yCTaHOBKE BCNOMOraTe ibHbIX KpenaeHuii, KoTopble MOryT
6bITb 0CNabsieHbl BO BpeMA aKcnayaTauumn:
* UHhopmaLuma 06 UCNONb30BaHUM antOMUHNS ANA Kabeneil, 3aXMMOB 1 APYrUX vacTtel
YyCTPOCTB Npu Heo6xoaMMoCTH;
3asB/1eHNe 0 TOM, YTO «yCTPOWCTBa AO0/KHbI OblTb U3BATLI U3 3KCMyaTaUun nocne Bo3aei-
CTBMSA Ha HWX TOKA KOPOTKOro 3aMbikaHus» (cm. C.4);
ob6o3HayeHne cooTBeTCcTBYOLWeEro ctaHgapta M3K v rog ero nyénmkaumm ¢ UsMeHeHUsamu,
ec/n TakoBble UMeloTCS.

MpumeyaHune - MNoTpebutenb MOXET 3anpallnBaTb AOMNOMHUTENbHbIE PEKOMEHAALMN MO UCMOMb30Ba-
HUIO.

CooTBeTCTBUE NPOBEPAIT METOA0M BU3Ya/IbHOrO KOHTPOA cornacHo 5.2.

5 VcnbiTaHua

5.1 O6wune NoaoxeHns

HacTtosawuii ctaHgapT ycTaHaBnnBaeT Tpeb6OBaHUA K NPOBELEHWUI0 MUCMbITaHUA, 4TOBbl NPOLEMOH-
cTpupoBaTb COOTBETCTBME MPOAYKUMM TpeboBaHMAM pasfena 4. OTn TpeboBaHWUSA K UCMbITAHUAM B OCHOB-
HOM MpefHa3HayeHbl ANS UCNONb30BAHWSA B KAYeCTBE UCNbITAHUSA Tuna ANA Banuauuun NpoekTHOro 3aja-
Hus. Fge aTo MecTHO. onpefensAlT anbTepHaTUBHble cpeacTBa (pacyeT, NpoBepka, UCMbITAHUA U T. 4.) B
nogpasgenax, kKacawwmuxca NpoBefeHUs WUCMbITaHWi B OTHOWEHUW NepeHOCHOro obopyAoBaHMA A5 3a-
3eMIEHNS UK 3a3eMIEHUA 1 3aKopayuBaHUsA No 3aBeplleHMn 3Tana Npon3BoAcTBa.

MepeyeHb NCNbITaHWl TMNA, KOTOpPble HEOGXOANMO MPOBOAUTL, CO CCbIJIKAMMW Ha COOTBETCTBYHOLME
nogpasgens npuseneH B Tabnuue E.1 npunoxenus E.
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McnblTaHnsa AO/KHbI MPOBOAUTHLCA NOJ OTBETCTBEHHOCTb M3rOTOBUTENSA UM KOHEYHOTo cbopLymKa.
VMcnbiTaHusa npoBoAsAT nNpu Temnepatype oT MmuHyc 10 °C go nnatwoc 40 CC npu N060i BNaxHocTu, ec-
N He yKa3aHOo UHoe.

MpumeyaHune 1- lWvpnHa ycTaHOBNEHHOIO AnanasoHa KIMmaTu4eckux ycnoBumii 06ycnosneHa Tem, 4to
UCMbITaHNS Ha OTKPLITOM BO34yXe 4YacTo ABAATCSA NPeAnovTUTENIbHbIMU U HEOBXOANMbIMU.

MpumeyvaHune 2 - MakcumanbHaa Temnepatypa 45 "C fo/mkHa NPUHUMATBLCA B C/lydae UCNbITaHuii BHe
nomeLLeHuiA, rae obblyHbIE TEMNEPaTypbl O4EeHb BbICOKM.

DneKkTpnyeckne MUCnbITaHUA AO/KHbI NPOBOAUTHLCA C MCNO/b30BAHWEM OAHOMOJIIOCHOIO UCTOYHUKA
Hanps)keHus nepemMeHHoOro Toka B cooTBeTcTBMM ¢ IEC 60060-1. NcnbiTatenbHas cxema A0/DKHa [0NO0J-
HATHCSA COOTBETCTBYKLWMMMN TpaHCchopmaTopamy 1 NOJSIHbIM CONPOTUB/IEHUEM A1 BbIpaboTKM MUcnbliTaTeNb-
HOro TOKa KOPOTKOrO 3aMblkaHWsA, 4TO6bl COOTBETCTBOBATL TPeb6OBaHUAM 5.7.

MpumeuvaHune 1- PekomeHayetca paccmatpuBath IEC 62475 (M34. 1) B OTHOLIEHMM METOAOB UCMbITa-
HVA CUIbHOTO TOKa (Ha cTaauy pa3paboTku).

MpumeyaHue 2 - BOTHOWEHNN UCMbITAHWU NEPEMEHHOIO TOKa OTCYTCTBYET NpefyCcMOTPEHHas CCblka
Ha MCTOYHWK NOCTOSIHHOrO Toka. OBbIYHONM NPaKTUKON SBNSETCA MCMO/b30BaHUE W YCTaHOB/IEHWE TOTO Xe CaMoro 3Ha-
YeHuns cpeiHeKBaAPATUYECKOTO NEPEMEHHOTO TOKa.

Mprcnoco6nexns, oueHka KOTOPbIX MPOM3BOANIACH NMPU MPOBEAEHNUN paspyLlwlaloWwmnx NcnbiTaHnii, He
LO/IKHbI MCNOMb30BaTbCA NOBTOPHO.

Heo6xoAMMO NpPOBOAUTHL BU3yasibHY MPOBEpPKY NM60 Ha KOMMNMEKTHOM o6opyAoBaHuu, Nn6o Ha
yCTpOiicTBE AN OTAENbHbIX KOMMNOHEHTaX.

MN3roToBUTENb UM KOHEYHbIV C6OPLLUK AO/KEH NPeoCcTaBNsATh 06pasLbl AN UcnbiTaHusA. O6pasLbl
ONA ucnbiTaHus, npefHasHavyeHHble A5 UCNOMb30BaHUA B paspyllalolinx UCnbiTaHAX, 0T6MpalT U3 KOM-
NAEeKTHOro ycTpolicTBa Uam o60pyfoBaHus.

Ecnu He yka3aHO MHOe, UCNbITAHUSA TUNa AO0/KHbI NPOBOAUTLCSA Ha TPeX OTAE/NbHbIX UCMbITYEMbIX
o6pasuax Ui KOMNIEeKTHbIX yCTpPoicTBax.

Ecnu He ykasaHO WHOe, AaHHble UCMbITaHWUA NPOBOAAT Ha Tpex obpasuax. PesynbTaT McnbiTaHWi
cyMTaeTcs NONOXUTE bHbIM, €CNN BCe TpM 06pasLa Bblgepxann ucnbiTaHus.

MpuMmeyaHue - BOTHOWEHUM NPOAYKLWW, STan NPOU3BOACTBA KOTOPbIX 3aBEPLUEH, UCTIbITAHWS, CBS3aH-
HbIE C KPUTUUYECKMMU, KPYMHBIMM 1 HE3HAUMTE NbHLIMU AedeKTamu, NpuBeLeHb! B NPUAoxeHun F (CM. Takke pasgen 6).

IEC 61318 pacnpocTpaHsaeTcs Ha NpuemMOoYHble UCMbITaHuSA.
5.2 Bepudukauma n nposepka
Ecnu ykasbiBaeTcs BU3yanbHaa Bepudukauus, To ee cnegyet NOHMMaTb Kak BU3yaslbHY0 NPOBEPKY
paboynM nepcoHanoM C HOpPMasbHbIM UW OTKOPPEKTUPOBAHHbLIM 3peHneM 6e3 AONO/THUTENBHOTO yBenmye-
HUSA.
BusyanbHylo BepuduKauuio M KOHTPONb pa3MepoB, NPOBEPKY BPYUHYK W APYryl Bepudukauuio
NPoBOAAT B LeNAX NPOBEPKU, eCNn BbINONHATCA TpeboBaHus pasgena 4.
Bepudukauma v npoBepka cUMTAOTCSA NONOXUTENbHBIMU, €C/N BbINOMHAKTCA BCe TpeboBaHMA pas-
nena 4.
5.3 NcnbiTaHnsa no Bbi6opy kabenei
5.3.1 Ka6enu, oTBeyatowmne tpebosaHnam IEC 61138
Ana sBepudurkaymm Toro, 4To Kabenm oTeevaroT TpeboBaHuam IEC 61138. gonxHa 6bITb NpoBegeHa
BM3yanbHas NpoBepkKa MapkMpoBKN kabens.
5.3.2 Kabenu, He oTBevatowmne TpeboBaHmsam IEC 61138
5.3.2.1 VcnbiTaHua tuna
[ns kabeneli, He oTBevyawwWwmx TpeboBaHnam IEC61138. AONKHbI NPOBOAUTLCA Cnefytolime Ucnbl-
TaHua:
Ha rmbékocTb cornacHo IEC 61138 (nogpasgen 5.3) n ucnbiTaHne Ha U3rnb nNpu HU3KOW TeMm-
nepartype cornacHo IEC 60811-1 -4 (nogpasgen 8.2);
Ha TMN M30NAUMOHHOToO MaTepuana cornacHo IEC 61138 (pasgen 7);
Ha CONpOTMB/EHNE MeXaHu4yeckomy yaapy:
e ANfA aTMNeHnponuneHosoro kayyyka (EPA) cornacHo IEC 60811-507 (pas3gen 9);
- ana MBX cornacHo IEC 60811 -509 (nogpasgen 9.2);
onsa NMBX ST1 cornacHo IEC 60811-509 (nogpasaen 9.2) n IEC 61138 (tabnuuya 7);
AN CUIMKOHOBOTO kaydyka (SiR) cornacHo IEC 60811 -507 (pasgen 9) n IEC 61138 (tabnu-
ua 8);
Ha yaap, ecnu TpebyeTcs cornacHo IEC 61138 (nogpasgen 5.4 n npunoxeHue A).
14



FOCT IEC 61230—2012

5.3.2.2 AnbTepHaTWBHOE MUCNbITAHWE AN OLLEHKM COOTBETCTBMA Ha 3Tane npovM3BoACTBa

dusmyeckasn LesIOCTHOCTb NOKPbITUA NpoBepseTca B cooTBeTcTBMM ¢ IEC 61138 (NyHKT 5.1.3).

5.4 WcnbiTaHne Ha ycTanocCcTb M BNaronpoHWULaemMocTb kabensa ¢ KOHLEBbIMU COeANHUTENAMN

5.4.1 VcnblTaHue Ha ycTanocTb

Kaxablii TN Kkabens ¢ KOHLEeBbIMW COeAUHUTENAMU AO/KEH NoABepraTbCd KOMOUHMPOBAHHOMY UC-
NbITAHWIO HA U3TNG N KPyYEeHWe Ha Tpex UCNbITyeMblX obpasuax.

MpucnocobnexHve fNa UcnbiTaHUA NMPUBEAEHO Ha PUCYHKe 4. MeTannunyeckas LWWHA WU BUHT, YyCU-
NuBaloLWNA BpaLleHne, 4O0/MKHbl 6blITb N3rOTOBAEHbLI NGO U3 cTanu, NM60 U3 naTtyHu, NM60 U3 aNtOMUHNEBO-
ro cnnasa. ®opmy BUHTa cnepfyeT BblbupaTth TWaTeNbHO, YTOObl AOCTUYL PABHOMEPHOro ABuxeHus. Cso-
6ofHas AnvHa kabens gomxHa coctaBnsath (1000 + 100) mm. KoHueBoW coeguHuTens kabens cnepyet
yCTaHOBWUTb BEPTUKa/IbHO B UCNbITaTe/IbHOM NPUCNOCOG/EHNN Tak, 4ToBbl OH MOr KonebaTbca BAOMbL FOpU-
30HTa/IbHO OocK Ha 60° B 060MX HanpaBieHUsAX OT BepTukann. To4yka CONPUKOCHOBEHUS kabens u KOHLEeBO-
ro coefuHUTENA fO/MKHA HaX0AUTbCA Ha paccToaHum (100 £ 10) MM OT ocu (CM. pUCYHOK 4).

HWXHUIA KoHel, kabena AoMXeH GbiTb MPUKPENIeH K BEPTUKaAN LWYPYynoM U HarpyxeH cOOTBeTCTBY-
lolwen maccoi, 4Tobbl NOMYUYUTb Pe3y/bTUPYIOLWYI0 Ccuay” npesbiwalrollyo uin pasHyto 0.5 H/MM2 nonepeu-
HOro ceyeHusa NpPoBoAHUKA MeaHoro kabena n 0,15 H/MM2 nonepeyHOro ceyeHnsa NPOBOLHMUKA anNtOMUHUEBO-
ro kabens.

Bo BpemMs 04HOro M3 NONYLMKNOB WUCMNbITaHUA Kabenb JO/MKeH 6biTb 3akpyyeH Ha 90° B Hanpasfe-
HAW ero pasmaTtbiBaHusA, a 3aTem B 0OpaTHYl CTOPOHY. MPOAO/IXUTENBHOCTb OAHOMO LMKNa [0/KHA CO-
CcTaBNATb He MeHee 5 c. VcnbiTaHMA AO/MKHbI 6bITb NpekpalieHbl nocne 1000 uuknos. NcxopHas nosuuma
AO/MKHA 6bITb BEPTUKANIBHOW.

3aTtem NpoBOAAT UCMbITAHWE HA BNaronpoHNLLaeMOCTb B COOTBETCTBUMU C 5.4.2.

PuicyHoK 4 - Mpucnoco6eHmne 4s UCMbITaHNs Ha YCTaNIoCTb C M3TMGOM U KpyUdeHUEM
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1- ocb Koneb6aHwui;

2 - KOHLEeBOli coeuHUTENb;

3 - Kabenb;

4 - KOoHUEeBOI coegnHUTENb UM HEMPOHULLAEMOE CoefiHeHne MexXay kabenem n afieMeHTom 6;

5 - HanpaBnswowme poanku, cBobogHoe paccTosHue (6 + 1) Mwm;

6 - mMeTannuyeckas wuHa 40 x 5 MMm;

7 - Tpoc;

8 - Tpy3 4NA co3jaHua pesynbTupytowein cunbl, paBHoit 0.5 H/MM2 nonepeyHoro ceyeHus
HUka mefHoro ka6ens unu 0.15 H/MM2 nonepeyHoOro cevyeHuss NPOBOAHMKA alllOMUHNEBOTO Kabens

PucyHoK 4 (BTopoi nucT) - Mpucnoco6ieHne Ana UCMbITAHUA HA YCTaNoCTb C U3TMGOM U KpyYeHuem

MpoBeAeHne UCNbITaHUA Ha YCTaNoCTb paspellaeTcs nocse UCnbiTaHNA Ha BNaronpoHULaemMocTsb.

[Ana npoBepkn NPOBOAHUKOB YAANAOT 3allUTHYIO U30NALUI0 U pa3fenaoT ux Ha OTAEe/IbHblIe XWUJbl,
Tak Kak NPOBOAHWKN MOTYT 6bITb NOBPEXAEHbI BHYTPU.

Pe3ynbTaTbl UCNbITAHUA HA YCTA/IOCTb CHUTAIOTCA MONOXUTEIbHLIMU, ECMN;

Ha n3onauuu kabens He HabnwgaeTCa HUKAKUX TPELWUH U CKNafokK,
pasopBaHo He 6onee 1 % xunn NPoBOAHMKA.

5.4.2 WcnbiTaHne Ha BnaronpoHNLaemMmocTb

VicnbiTaHne AO/HKHO NMPOBOAUTLCA MOC/NE UCMbITAHMUA Ha yCcTanocTb cornacHo 5.4.1 n ¢ ncnonb3osa-
HMEM OAHUX U Tex Xe UCNbITyeMblXx 06pasLoB.

5.4.2.1 TopsafoK NnpoBefeHna ucnbiTaHns

O6pasel, 4NA UCNbITAHUA J0MXEH ObiTb NOMHOCTLIO NOTPYXEH B pPacTBOp, O KOTOPOM FOBOPUTCHA B
5.4.2.2 pns mepHbix kabeneii nB 5.4.2.3 - ANA aNlOMUHUEBBIX Kabenen.

B oTHOWweHWn MefHbIX Kabeneli obpasel AN UCNbITAHUSA AO/KEH ObiTb MOMHOCTLIO NOTPYXEH Ha
45 MWH B pacTBOp U HaXo4UTLCA B HEM B TeYeHWe He MeHee 15 MUH B KaxAoM U3 Tpex pas/iInyHbiX Nonoxe-
HWUIA. aHANOTUYHbBIX ABYM KpaHUM 1 cpefHeMY NOMIOXEHUSIM UCMbITAHUSA HA YCTanocCTb.

B oTHOWeEHNN anloMUHMEBBIX Kabeneil obpasew, ANA UCMbITAHNA AOMKEH O6biTb NMOHOCTLIO MOTrPYXeH
Ha 240 MWUH B pacTBOp W HaAXOAUTLCA B HEM B TeyeHue He MeHee 80 MUH B KaXAOM U3 TpexX pas/inyHbIX Mno-
NOXEHWUN. aHaNorMyHbIX ABYM KpaitHUM U cpefHeMy NOMOXEHUAM UCMbITAHUA Ha yCTanocTb.

B kOHUEe ucnbITaHUA Ha BAAronpoHULAEMOCTb U30NAUMI0 Kabena Ha BepxHel yacTu ypanawT ANna
npoBepkKu.

PesynbTaT ucnbiTaHWii Ha BNAronpoHULAEMOCTb CYMTAETCSA NOMOXKUTENbHbIM, €CNU MefHblii npo-
BOJHMWK HE MOYEepPHeN UAN eciv aslloMUHUEBBI NPOBOAHNK HE CTas KOPUYHEBOTO LBeTa.

5.4.2.2 PacTBop cynbhuga Hatpus Ans UCNbiTaHUS Ha BNaronpoHMLaeMocTb

McnbiTaHna Ha BnaronpoHWULaemMocTb MefHblXx Kabeneil nNpoBOAAT C WCNOMb30BaHMEM pacTBopa
cynbuaa HaTpus, NPUroTOBAIEHHOTO creaylowmnm ob6pasom; 600 r cynbuga Hatpua (NaS 9 HrO) pacTtso-
puTb B 3 1 BOAbI U pa3MelwlaTb C N36bITOYHLIM KOIM4ecTBOM (He meHee 750 r) cepHoro uBeta (cynbgypa) B
TeyeHne He MeHee 6 4 Npu Temnepartype xuakoctn 40 °C. [laTb HepacTBOPEHHON cepe 0CecTb B TeyeHue
He MeHee 6 4 1 npoueanTb pacTeBop. [loBecTu NAOTHOCTbL pacTeopa Ao 1.142 r/cm3 gob6asnss AUCTUANNPO-
BaHHYI0 BOAY UNN CyNnbdug Hatpus.

Mepep vcnonb3oBaHnem cregyetT NPoBepuUTb KavyecTBO NMPUIrOTOB/IEHHOro pacTtsopa. [nsa 3Toro B
pacTBOp NOrpyxXatT OroNIeHHbIi MeAHbIi NPOBOAHUK, KOTOPbIN f0/XEH NOYepHeTb B TeyeHne He 6onee 5 c.

5.4.2.3 PacTBOp MapraHueBOK/UCOro (MepMaHraHaTa) kanuwa gns aJltoMMH1NeBOro kabens

McnblTaHns Ha BNaronpoHWLaeMocTb alloMUHNEBBIX Kabenei fOoKHbI MPOBOAUTHLCA C UCMONb30Ba-
HMEeM pacTBopa MapraHLeBOKMC/IOrO Kanus, NMPUroTOBMEHHOTrO criefylwmum o6pasom;3 r nepmaHraHara
pacTBopsoT B 3 /1 BOAbI U NepemMellnBaloT.

Mepep ncnonb3oBaHWeM NPOBEPAIOT KavyecTBO MPUIrOTOB/IEHHOTO pacTeopa. [1a 3Toro B pactsop
MOTrpyXakT OroNIeHHbIA MefHbl/i MPOBOAHMK, KOTOPbIM AO/KEH CTaTb KOPUYHEBOrO LiBeTa B TeyeHue 4 4 umm
MeHee.

5.5 WcnbiTaHne kabens ¢ KOHUEBbLIMU COEAUHUTENAMU HA OTPbIB

Kaxpaylo KoMbuHaLuio coefuHeHns kabens ¢ KOHLEeBbIMU COeAUHUTENSAMU cnefyeT UCMbITbIBAThL Ha
Tpex ucnbiTyemblx obpasuax.

Kaxablii ncneiTyemblii o6pasel, co cBogHON AnnHON kabena (50 £ 5) cM 1 C ero KOHLEBbIMK coeau-
HUTENAMU [OMKEH OblTb NOABEPrHYT pacTAarMBall el Harpyske, Kotopas NoCTeNeHHO yBenuynBaeTcs B Te-
yeHne 10 c [0 3HayeHUA, ykasaHHoro B Tabnuue 3 (Hanpumep, ¢ MefHbIM Kabenem ¢ HOMUHaNbHbLIM Mone-
peyYHbIM ceyeHnem npoBogHuKa 75 MM2, cunoii oTpbiBa H: 80 x 75 = 6 000 H). AnuTenbHOCTb BO3AENCTBUSA
yKaszaHHOI paspbiBatouieli Harpyskm - 30 c.

Pe3ynbTat ucnbiTaHnii cynTaeTcss NONOXUTENbHbBIM, €C/IM HU OAHO U3 COefMHEeHUn He 6bino noBpe-
XAeHo.
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Tab6nwuuya 3- Harpyska gns ucnbiTaHns kabensa ¢ 3axumamu Ha OTpbIB

MonepeyHoe ceveHne NPOBOAHMKA, PacTarvBatowas Harpyska. H. PacTarmeatowas Harpyska. H.
MM*, A% mMeab aIlOMUHNIA
£50 100 x A 60x A
>50 80 x A 50 x A

s>0A» = HOMUHa/IbHAs N/IOLWAZb NOMNEePEYHOro CeYEHNs NPOBOAHMKA.

5.6 McnbiTaHMe Ha 3aXumax, PUKCUPYOLULUX TOYKN COEAUHEHUS U WTyLepbl

3axumbl cnegyeT UCObITbiBaTb, NMPUCOEANHMUB WX K K1emMmaMm A/ CTauuoHapHOro coeAuHeHus u
NpPoBOAHUKAM B COOTBETCTBMU C pa3mepoM, (DOPMOI U NOBEPXHOCTLIO, ANA KOTOPbIX OHWU NpefHa3HayeHbl, 1
NPMMEHAA PEKOMEeHAOBaHHbI N3roTOBUTENIEM CNOCO6 COeAUHEHMS.

McnblTaHua 3aXnMOB, NpegHa3HaYeHHbIX 418 COeAUHEHUA C NPOBOAHMKaMK pas/IM4yHOro pasmepa,
orpaHMyMBaKT ABYMSA UCNbITAHUAMWU C HAUMEHbLUIUM U ABYMS UCMbITAHUSAMU C HANBObLWIMM NPOBOAHWUKOM.

5.6.1 WcnbiTaHMs 3aXMMOB 3aTSAXHOTO TUna

KpyTawmnii MOMEHT cnefyeT NpuknaabiBaTb K BUHTY 3aXuma NocTeneHHo A0 3HayeHusa B 1.25 pasa,
NpeBbIWalolWero HOMMHaNbHY CUMY 3aTSXKN 7,, yKa3aHHY0 U3roTOBUTENEM, U 3aTeM yAEepXUBaTb 3TO 3Ha-
yeHne B TeyeHne He meHee 1 MUH.

MpumeuaHune - HOMUHa/IbHOE 3HAUYEHME ONPEnEsST C YYeTOM NPUMEHEHUs B KpaliHe TsXesbIX ycro-
BUISIX.

Pe3ynbTatr MCMbITAHUA cUMTAETCS MOMIOXUTENbHLIM, €CNN Ha 3aXUMMe BO BPEMS BU3yaslbHOW MNpo-
BEPKM MOCNe NCNbITaHUS HEe 0GHAPYXMBAETCS HUKAKUX NOBPEXAEHWI, HanpuMep TpeLwuH nnn gecdopmanmn.

5.6.2 WcnblTaHUA 3aXMMOB He3aTAXHOro tuna

[ANnsa 3aXMMOB HO3aTSXXMOr0O TMna NpoBeAeHNs UCNbiTaHUS He TpebyeTcsa. HeBO3MOXHO co3gaTb ne-
peHanpsXeHus 3axuma BO BpeMs YCTaHOBKMU.

5.7 WcnbiTaHMa Ha TOK KOPOTKOTO 3aMblKaHNA

5.7.1 O6wune NnonoxeHus

OneKTpoOMarHnuTHble Cubl, BO3A4EeNCTBYKOLWME HAa 060pyAOBaHNEe BO BPeEMSI KOPOTKOro 3aMblKaHus,
3aBUCAT OT KOHdUrypauum ob60pyfoBaHWs, OT PacnosioXXeHns CoeguHUTeNbHbIX KneMM U (ANa KabenbHbIX
YCTPOWCTB) OT A/IMHbI Kabensa no OTHOWEHMWIO K PACCTOAHUIO MeXAy TouKaMu COeAnHEHUS.

3aKOpPOYEHHYI0 YacTb OAHOMOJIIOCHLIX UM MHOTFOMOJIIOCHBIX 3a3eMAAKWUX UAN 3aKopayuBalLnx
YCTPOWCTB cnepyeT UCMbITbIBATL Ha CXeMax NPOBEPKW, MOAEeNUpyLwWwmnx mMmexaydasHoe 3aMblikaHme nnm 3a-
MblKaHne Ha 3eM/10.

[ns ycTpoicTB, MCMOMb3YEMbIX Ha HEMNyX03a3eM/IEHHbIX (HENTpanbHbIX) CUCTEMAX, 3HAYEHMEe Toka
KOPOTKOro 3aMblkaHUs, COOTBETCTBYIOLLEE 3aMblKAHUIO Ha 3eM/I0, AO/DKHO NPUMEHATbCA K kabento 3asem-
NeHNs COOTBETCTBEHHO.

MpumeuvaHune - Ecm Toro TpebyeT NnoTpebuTesb, UCMbITaHNE NPOBOAAT HA TPexdasHoi yCTaHOBKe, CO-
OTBETCTBYIOLLEN YCTaHOBKe, KOTOpasi JO/KHA BbiTb 3a3eM/IeHa, UM Npu akTUUECKoli KOHQUrypaLumy 31eKTpoyCTaHoB-
ku. TpexchasHble UCTOUHWKM MOTYT UCMOJIb30BATLCSA MO COTMALLEHMIO MeXZy U3roTOBUTENEeM W NOTpe6uTenem c nepuo-
[AMYHOCTLIO. TpeGyemoit AN NPOBEAEHUS UCTIbITAHWIA 3/1EKTPOYCTAHOBKM.

B cnyuyae o6opyfoBaHusi, U30MUPYIOLWEro NPUCNOCO6NEHNs, ABNAIOWMNECS CbEMHbIMU, UCNbITAHUS
He NMPOBOASAT, TOTAA Kak HEeCbEMHbIE N30MpYyoLWMe NPUCcNoco6eHUsa AO/MKHbI NOABEPTaTbCA UCMbITAHUAM.

B 3aBMCMMOCTU OT KOHCTPYKLMW 32XMMOB UCMbITAHUSI MPOBOAST Pas/inyHbIMU cnocobamu:

a) ecny ycTpPOWCTBO NPUMEHSIOT C NPOBOAHMKAMM TO/ILKO OAHOIO pasmepa Uan ogHol hopMbl U 04-
HUM 1 TeM Xe pasMepom COeAWNHUTENbHOTO y3/1a, TO UCMbITaHMe NPOBOAAT TPUXAbl ANA 3TOr0 NPOBOAHMKA
Unn ANs 3TOr0 COEAUHUTENIBHOIO y3N1a U KaxAblii pa3 c ApYyruM UCNbITYyeMbIM 06pasLoM;

b)ecnu ycTpolicTBO NPUMEHSIOT C NPOBOAHUKAMMW Pa3/INYHbIX pa3MepoB, NPUCOEAUHAEMBIMU K HEMY
C NOMOLLbI0 3aXUMa, MPOBOASIT YeTblpe UCNbITAHUS U KaxAblii pas ¢ ApyrMM ucnbliTyeMbiM o6pasuom. [sa
ucnblTaHns cnegyeT NPOBOAUTbL C MPOBOAHWKOM MaKCMMaslbHOTO pasmepa Npu HOMUHa/IbHOM TOKe YCTPOIA-
cTBa. [Ba ncnblTaHus cnegyeT NpPoBOAUTL C NPOBOAHWKOM MUHMMA/IbHOrO pasmepa npu HOMWHaNbHOM TOKe
ycTpolicTBa,

C) ecnn ycTpoiicTBO NpefHa3HayeHo ANA UCMNO/b30BaHUSA COEAUHUTENbHbIX Y3/10B pas/inyHoi dop-
Mbl. TO UCNbITAHUE NPOBOAAT ABaXAbl ANS KaXAol hopMbl, AN KOTOPOU NpefHa3HAYEH 3aXWUM, U KaXAbll
pas ¢ ApyrM UCnbITyeMbIM 06pasLoM;

d) yTo KacaeTcs 3aXMMOB, Ha KOTOPbIX pasMellalnTCcs COeAUHUTE bHbIE Y3/bl Pa3/InYHbIX OPM ©
pasMepoB, TO KaxAyl dOpMy U KaxAblii pasmep cnegyeT UCNbITbIBATh ABaXAbl NPU MakCMMasbHOM TOKe 1
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ABaXAbl NPU MUHUMAIbHOM ToKe. MpuMepsbl KOMGBUHALWI NOKasaHbl Ha PUCYHKE 5.
Bce uUCMbITaHUS CO CTAaH4APTHLIMU MCMbITYEMbIMU 06pasuaMy AOSIKHbI MPOBOAUTLCS C OfHOda3-
HbIM NEePeMeHHbIM TOKOM YacToTol oT 45 a0 65 Iy B ceTu, K KOTOPOIi NOAKIOUYAETCA 3/1EKTPOYCTaHOBKA.

MpumedvaHue - MPUMEHEHME KOPOTKOrO 3aMblKaHUsl NEPEMEHHOTO TOKA SBNAETCS 60/1ee XKECTKAM, Yem
KOPOTKOE 3amblkaHWe NOCTOSIHHOTO Toka. CreAoBaresibHO, YCTPOMCTBO Uan 060pyAoBaHne, UCTbITyeMoe Npy nepemeH-
HOM TOKe, MOXET WUCMO/b30BaTLCS NPU MOCTOSHHOM TOKE C TEM e CaMbIM 3HauYeHUEeM HOMUHaSILHOMO Toka. Mo corna-
LWEHMI0 MexXay NoTpebuTenem 1 N3roToBUTENIEM NOTPEBUTENb MOXET NoTpe6oBaTh NPOBEAEHUE UCTILITaHWsS C Npume-
HEHMEM KOPOTKOrO 3aMblkaHsi NepeMeHHOro Toka B COOTBETCTBUM C 70 CO6CTBEHHOI cneuudmkauyeii.

Bce BapuaHTbl MyTeil Toka MexXAy COeWHUTEsIbHbIMU y3/ilaMu, KOTOpble MOryT MoABepraTbCs TOKY
KOPOTKOTO 3aMblKaHUs, cnefyeT UCMbITbiBaTb, Kak MUHUMYM, ABaxAbl. O6liee KONMYecTBO WCNbITaHUil 3a-
BMCUT OT TUNa YCTPOICTB, KakK 6bl/I0 yKa3aHo Bbllle. Takum o6pasom, ycTpoiicTBa, npeAHasHauyeHHble Ans
MCMOMb30BaHUSI B CUCTEMAX C [/lyX03a3eMJIEHHOW HeilTpanbio, JO/MKHbI UCMbITBIBATLCA KakK OT JIMHUU [0
3eMU, Tak U OT JIMHWUMN [0 NINHUN.

B OTHOWEHNN MHOrogasHbiX YCTPOWCTB, UCMO/Mb3YOLWMUX Kabenu, coefuHeHHble napasnsiesbHo, KO-
roa Ans Kaxgoro kabens Mcnosib3yeTcs OTAENbHbIN 3aXWM, UCMbITAHUS MPOBOAAT C 3aXUMaMU, COefUHEH-
HbIMU HACTO/ILKO TECHO APYT K APYrY, HACKO/IbKO 3TO BO3MOXHO.

Uto kacaeTcsi OTAe/lbHbIX KOMMOHEHTOB, TO MX CO6GMpalT B MUCMbITyeMblii o6pasel ycTpoiicTBa u
NnoABeprawT UCMbITAHUIO TOKOM KOPOTKOTO 3aMblKaHUs. MI3roToBUTENb AO/KEH NPeaocTaBnsATb LOKYMEHTa-
LMI0 HA UCMbITYEMbIE CUCTEMbI, UCMOJIb3YEMbIE /151 MPOBEPKN OTAENbHBIX KOMMOHEHTOB.

PucyHok 5a - KombuHauusa wapukoBOro BbiBoAa v Wn- PucyHok 5b - Komb6uHauma wapmnkoBoro BbiBO-
Hbl MakCcMmMas/ibHOro pasmepa Aa n uuMnnHapa makcuMasbHOro pasmepa
LLraa LLl eokkcBbIi BbIBOA, LLnHa
MWH p33Mrp O xun M K pasurp

PucyHok 5¢ - KombuHauns WuHbI U 4MANHAPa MUHN- PucyHok 5d - KombuHaums wapukoBoro BbiBO-
MasibHOro pasmepa Aa W WWHbl MUHMMANbHOTO pasmepa

MpumeuyaHue - Ha pucyHkax 5a. 5¢ 1 5d nokaszaHo, YTO kaGenn MoryT 6biTb KaGensiMu KOPOTKOTO 3aMblkaHUsi
UN KaBeNsaMI 3a3eM/IEHVS.

PUCYHOK 5 - TlpMepbl MHOXECTBEHHbIX KOMBUHALUI 3a)KMMOB, Ha KOTOPbLIX pasMel|alT CoOeAnHUTENbHbIE
y3/1bl PasInyHbIX (QOPM M pa3Mepos

5.7.2 TMoparoToBka UCNbITyeMblX 06pa3Los

Ecnn oTBeTB/EHNA MHOTOMOMIOCHbLIX YCTPONCTB COeAUHEHbI HEOAMHAKOBO, CiefdyeT NPOBOAUTL WC-
NbITAHUSA TEX U3 HUX, KOTOPble UMEKT Hanbosbliee YMCN0 KOHTAKTOB Ha MyTW TOoKa OT 3aXuma [0 3axuma.
[pyrne oTBeTBNEHUA, KOTOPbIE MOrYT MOBAWATb HA UCNbITAHUA (HanNpumep, UCNOMb3yloline O4UH U TOT Xe
3a3eMIAWNIA KOHTAKT A18 HEMNOABMXHOIO COeAMHEHUS), Takke AO/MKHbl 6biTb UCMAbITaHbl. [A8 KaxAoro
UcnNbITaHUA [0/MKEH UCMOMb30BaTbCA HOBbI WMCNbITyeMblli obpasel wWauW APYroid mcnbiTyemblli obpased.
Hanpumep, gna nposefeHna Tpex ncneiTaHuii Tpebyetcsa Tpu obpasua.

5.7.2.1 Pa3smepsbl

Pa3mMepbl ncnbiTyemblXx 06pa3LoB npueefeHbl Ha pUcyHkax 6. 7 n 8. B A/IMHY NPOBOAHWKOB BK/t0O-
YalT AJINHY AONO/THATE/NbHbLIX TOKOMPOBOAOB. HO UCKOYAT 3aXUMbl U COEAUHUTENbHbIE XIYTbl, €CNN He
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yKa3aHo nHoe. OTU AJINHbI YYNTbIBAKTCA Kak MUHUMA bHbIE.

57.2.2 Tnayxue KOHLbI

OTBeTBNEHUSA YCTpoOlicTBA, NO KOTOPbIM TOK BO BpPEMS UCMNbITAHWUA He npoTekaeT, AO/KHbI ObiTb
BK/IOYeHbl B o6pasel ANA WCNbITaHWA B BuAe ryXux KOHUOB AnvHol 300 mM. Ecnu gnvHa oTBeTBAEHWUA
MeHee 300 MM. Hanpumep A8 HU3KOBOJIbTHbIX YCTAHOBOK, TO 3HayeHue AJ/IMHbI [1yX0ro KoHua ykasblBaeTt
n3roToBuTenb. Bo Bcex cnyyasax ganHa rnyxoro KoHUa octaeTcs cBO60AHON BO BPEMSA UCMbITAHUSA Ha KOPOT-
KOe 3amblKaHWe, HO OHW [JOJIKHbI 6bITb N30/IMPOBAHbLI, C TEM YTOObI NPeAOoTBPaTUTL HeNpegHaMepeHHoe KO-
poTKOe 3aMblKaHue.

5.7.2.3 TpepsaputenbHas NOAroTOBKa 3aXVMOB M NpefHa3Ha4YeHHbIX 418 HUX raek u 601ToB

3aXuMbl 1 NpefHa3HavYeHHble ANA HUX raikum u 60NTbl cnepyeT npeABapuTesibHO NOATOTOBUTL A0
Havana ucnbiTaHnsa. Bo Bpemsa 3TOW NOATOTOBKW BHYTPEHHWE KOHTAKTbl raek u 60/1TOB AO/DKHbI ObITb 3almn-
LeHbl. Hanpumep, nocpeacTBomM CHOPKM (KOHLEBOro coefuHUTENA Kabens U 3aXUMOB) aHa/lOTMYHO KOHeY-
Holi cbopke.

MpepBaputenbHaa o6paboTka 3akn0yaeTcs B OYNCTKE KOHTAKTHbIX MOBEPXHOCTEW M30MponaHosiom
(CH3-CH(OH)-CH3) 1 nocnepytoLein nx cylike Ha Bo3gyxe B TeyeHue 15 MuH. 3aTem 3axum nogsepraeTcs
obpaboTke B KnMMaTuyeckoi kamepe B TeuyeHue 48 4 B cooTBeTcTBUM ¢ |IEC 60068-2-11. VicnbiTyemble 06-
pasubl 4O/KHbI pacnosiaratbCs B TOM Xe CaMOM MMOJIOXEHUMN, YTO U A5 COOTBETCTBYIOLEro UCMbITaHUSA Ha
TOK KOPOTKOrO 3aMblKkaHus.

MpumeuvuaHune - N3rotoButesnb 06s3aH rapaHTMpoBaTb COOTBETCTBME B MOJIHOM obbeme 3aKoHopartesb-
CTBy 1 TpEﬁOBaHVIHM 6e30MacHOCTM MO NCNO/Ib30BAHMID 3TOTO XMMWUYECKOTO BelecTaa.

Mocne npegBapuTenbHoil 06paboTkn obpasLbl 418 UCNbITAHWA MPOMbIBAIOT B MPOTOYHON BOAOMPO-
BOAHOI BOfle B TeueHUe He 6onee 5 MUH. 3aTeM UX HEOGXOAMMO BCTPSIXHYTb BPYUHYIO UAN BbICYLWINTbL CTPY-
eil Bo3dyxa, 4Tobbl yaanuTb Kanau Bofbl. HacTu 3aXuMoB, KOTopble 6yAyT KOHTakTMpoBaTb C APYrMMUK Ya-
CTAMU CXeMbl UcnblTaHUA (I'IpOBO,EI,HVIKaMVI N KOHTakKTaMu Ansa HenoaBUXHOTO COG,EI,I/IHEHVIH), AO0JIKHbI 6bITb
OUMLLEHbl CYXO/ TKaHbtO, YTOGbI yAannTb OCTaBLIEeCs OT/IOKEHNe COMu.

PucyHok 6a - Ansa wuc-
nbiTaHMA 3aKopayunsa-
IOLWMX KabenbHbIX
YyCTPOWCTB B COOTBET-

CTBUM C pUCyHKamu 2b n

2e

PncyHok 6b - Onsa uc-
nblTaHMA 3aKkopayvBsa-
LWMX KabenbHbIX
YyCTPOWCTB B COOTBET-
CTBUMN C PUCYHKOM 2a

PucyHok 6¢ - s ucnol-

TaHus 3aKkopaynBaloLnx

KabesbHbIX yCTPONCTB B

COOTBETCTBUM C PUCYHKA-
Mu 2c 1 2d

PucyHok 6d - Onsa
ncnbliTaHUs 3akopayu-
BaloLWUX WNHHbIX
YCTPOICTB B COOTBET-
CTBUU C PUCYHKOM 3
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PucyHok 6le - Ons ncnbiTyeMblx kabenei 3a3eMnieHns
COr/IacHO PUCYHKY 3

1- 3aXuMM 3a3eMeHuns (3N1eKTPpMYeckun N3onnpo-
BaHHbI/ B CXeMe UCMbITaHWUA);

2 - NINHEHbI 3aXUM;

3 - 3akopauuBatoLmnii(e) kabenb(un);

4 - 3azemnsawwnii(e) kabeno(n);

5 - coeAuHUTENbHbIN 6M0K;

17- 3akopauvBarwLwas WuHa;

19 - XecTKUh NPOBOAHUK B CXEME UCMbITAHUIA TU-
na(oB). COOTBETCTBYOLWEro(Mx) UCNbITyeMomMy 3a-
KUMY;

20- To4yka nojauun ucnbiTaTeNbHOIO TOKA;

a - paccTosiHMe Mexfy TOYKOl nogauu Toka u nu-
HEeWHbIM 3aXNMOM W MeXAY TOUKON nojaun Toka
n kabenem(amu) 3azemMneHna MuHuMym 2000 Mm';

PucyHok 61- [ns ncnbiTyembix kabeneli 3asemneHus
COrN1acHO PUCYHKY 2a

b - pacctosHne mexpgy nuHelHbIMU 3axumamy 500
MM';

£5 - paccTofiHue, paccyMTaHHOE OT c/iyyas K cny-
yato;
C - CMelWweHne nNo ropu3oHTann mMmexay septukanb-

HbIM”) kabenem(aMn) M TOUYKOW coOeAUHEHMA C
3emnein 1000 mm';

h - BepTukanbHoe paccTosiHWe MexXAy NVHUER 1
TOYKaMu coeauHeHNA 3aszemnsatolLero 3axmma 2000
MM';

L, - onvHa Kkabens mexay 3axumMmamu 1000;
L2 - anvHa kabens mexay NUHENHbIM 3aXWMOM U
coeanHUTEeNbHbIM 6710kOM 750 MM ;

Ll - anvHa kabena mexpy NUHERHbIM 3aXWUMOM ©
3azemnsownm 3axmmom 2500 mm’;

U - annHa rnyxmx KoHuos 300 mm ;

Ll - annHa kabena mexay coeguHuUTeNbHbIM 610-
KOM 1 3a3eMAnLWmm 3axmmom 2500 mm

[JaHHble 3HAYEHUs A/IVHBI SBSIOTCSA CTaHAAPTHBLIMY,
Tpebyemyto f/IMHY crefyeT W3MeHsiTb, YTOBbl MONYyunTh
peasibHble pa3mepbl Ha paboyeit niowaake

PUCYHOK 6 - CXeMbl UCMbITAHWI MHOTOMO/TIOCHBIX 3aKOpaunBaloLW X YCTPONCTB MeXAY XeCTKUMM
NPOBOAHUKAMU 41 MOACTAHL M

PucyHok 7a - [1nsi ucnbiTatesibHbIX yCTPOWCTB B COOTBET-
CTBUM C pUCyHKkammn 2¢ v 2d
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PucyHok 7c - [Infl ncnbiTatesbHbIX YCTPOWCTB B COOT- PucyHok 7d - [1ns ucnbITyemoro 3asemnsioLiero kabens
BETCTBMU C pUCYHKamu 2b 1 2e B COOTBETCTBMM C PUCYHKOM 2a

1- 3axuMm 3a3eMieHns (3N1eKTPMYecKkn N30/NPOBaHHbIM B CXEMe UCMbITaHWUi);

2 - INHEHbI 3aXUM;

3 - 3akopaumBawwwuii(e) kabenb(un);

4 - 3azemnawwunii(e) kadbenb(n);

5 - coeANHUTENbHbIR 6M0K;

6 - KpenneHue 3asemneHUs 415 HENOABWXHOIO coefUHEHNs (3NeKTPUYECKN U30/IMPOBaAHHOE B CXe-
Me UcnblTaHunin);

19- NpoBOAHUK B CXeMe UCMbITaHWI TUNa(oB), COOTBETCTBYO LW eli UX) UCMbITYEMOMY 3aXUMY;

20- Touka nogayn McnbiTaTesibHOro TOKa;

a - paccTosHue MexXAy To4Kol nojaun Toka W IMHERHbIM 3aXKNMMOM MUHUMYM 2000 MM UM MeHee
AN HN3KOBONbTHOM 3/1€KTPOYCTAHOBKM;

b - paccTosiHue No ropM3oHTannM Mexay NpoBOAHMKAMM CXeMbl ucnbiTaHnii 1000 Mm*;

C - paccTosiHMe Mo ropuM3oHTaNn Mexay BepTukanbHbIM(M) KaboneM(Mu) U TOUYKO coeAnHEHNs 3a-
3emndowero saxmnma 1000 mm";

d - MUHVMManbHOE paccTosiHWe, YKa3aHHOe B UHCTPYKLUU W3TOTOBUTENS, €C/IM 3HAYeHne He npuBe-
fleHo. ucnbiTanus nposoaaT npu d = 0:

h - paccTositHue no BepTMKanu Mexnay TOUKOW COEAWHEHUS C 3eM/iell U TOUKO COefUHEHNS C JTINHU-
el 4000 mm";

L, - AnvHa kabens mexay 3axumamun 2000 mm™;

U - gnuHa ka6ensa ot NMHERHOro 3axuma f0 coeguHuTenbHoro 61oka 1500 mm";

L3- gnvHa kabens ot NMHERHOoro 3axunma 40 3azemnsuwero saxmuma 5000 Mm ;

L - gnvHa rayxux koHuos 300 Mm";

Ll - anvHa kabensa oT coeguHUTENbHOro 6/10ka A0 3asemasowero saxmma 3500 mm';

' [laHHble 3HAYEHUS ANVHbI IBAISIOTCS CTaHAAPTHLIMK, TPeByemMyto ANNHY CieayeT U3MEHsITb, YTo6bI NoyYnThL
peasibHble pasMepsl Ha pa6oyeii niowaake

PucyHoK 7 - CxeMbl MCNbITAHUA MHOTOMOJTOCHBIX 3aKopa4ymBarw W nx yCTpOﬁCTB AN NOABECHbIX NTUHWUIA

20

PucyHok 8a - Cxema MUCnbITaHWi 0AHONOHOCHBIX PucyHok 8b - CxemMa UCMbITaHWiA MHOTOMOOCHbIX
YCTPOWCTB AN NOABECHbIX SIMHWIA 0AHO(A3HbIX CUCTEM U YCTPOWCTB C TOKONOPOBOAOM A/151 NOABECHbLIX IMHUIA 1
AN OTKPbITbIX MOACTAHLMIA B COOTBETCTBUM C PUCYHKOM AN OTKPbITbIX MOACTAHLMIA B COOTBETCTBUM C PUCYHKOM
21
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1- 3axum 3azemneHuns (3N1eKTpUYeckn N30 IMPOBaHHbLIN B CXeMe UCNbITaHuii);

2 - NTUHENHbIN 3aXUM;

3 - 3akopaunBatLwuii(e) kabenb(n);

4 - 3asemnstowuii(e) kadbenb(n);

5 - coefNHUTENbHbI 6/0K;

16- TokonpoBog;

19- XECTKUIA NN HEeXeCTKWU A NPOBOAHUK B CXEME UCMbITaHU Tuna(oB), COOTBETCTBY>0LWEro(Mx) uc:
NbITYyEMOMY 3aXUMY.

20- Toyka mojaun ucnbiTaTesIbHOro TOKa;

a- paccTtosHuMe MexXAay TOYKOM nogaynm Toka U MTNHENRHbIM 3aXUMOM MUHUMYM 2000 MM;

C - paccTosiHMe MNo ropum3oHTanuM Mexay BepTuKanbHbiM(M) kabenem(smu) U TOUYKOU COeAUHEHUs C
3azemnawnm 3axmmom 1000 mm;

h - pacctosiHne no BepTukanu mexnay AVHelHbIM NPOBOAHUKOM U TOYKOW coefuMHEHUs C 3emneit
4000 naun 8 000 mm;

L3- gnvHa kabens oT IMHENHOTro 3axuma Ao 3azemaswwero saxvma 5000 mwm;

Ll - anuHa Tokonpoeoga 5000 mm

PUCYHOK 8 - CXeMbl UCMbITaHWUI OAHOMOIOCHbIX YCTPOWCTB 0AHO(A3HbIX CUCTEM AN NOABECHbIX IMHWIA 1
ANA OTKPbITLIX NOACTAHLNI

5.7.3 CxeMbl UCMbITAHUA 1 pacnosioXXeHne UcnbliTaHnin

HeckonbKo CTaHAapTHbLIX CXEM UCMNbITaHWA NPUBEAEHO Ha pUCYHKax 6 - 8. OHM JOMXHbI 6bITh 06ec-
neyeHbl NMPOBOAHUKAMMW W COEAMHUTENbHbBIMW BblBOAAMU, O06najawlumy Takumum pasmepamu, opmoli u
MOBEPXHOCTbIO, A1 NCMOMIb30BaHUSA C KOTOPbIMUW NpefHa3Ha4YeHbl 3aXUMbl UCMbITYEMOro ycTpoiicTBa.

McnbiTaHua ycTpoKcTB, ANS KOTOPbIX TUNOBblEe CXEeMbl HE MoAXOA4AT, NPOBOAAT NO crneunasbHbIM
cxemaM, pa3paboTaHHbIM B COOTBETCTBUM C NPUHLMNAMMW TUMNOBLIX CXEM WAW C NpegnonaraemMmbiM UCNOMb-
30BaHMEM 3TUX YCTPOWCTB B yCTAHOBKaX.

CxeMbl UCNbITaHWU MHOTFOMOJIIOCHBIX 3a3eMIALWNX U 3aKopaymBalLWwmx yCTpoicTB N8 cOefnHEHNA
MeXAy XeCTKUMU NMPOBOAHUKAMMN U ANA YCTAHOBOK Ha NOACTAHUUAX NpUBefEeHbl HAa PUCYHKe 6. BepTukanbHO
opraHn3oBaHHas Cxema C TOYKOI nojadyv ToKa, pacnofioXeHHOl BHWU3Y, Bcerga Ucnonb3yeTcs A4Na co3gaHnsa
Hanbonee He6NaronNnPUATHbLIX YCNOBUIA, KaK NoOKa3aHO Ha PUCyHKax 6-8.

MpumeyaHune - TpexdasHble CXeMbl UCMbITAHUS HE paccMaTpuBalOTCs B HacTOsLEM cTaHgapTe u
OCTalTCA OTKPbITbIMU A4/1A COorlacoBaHUA Mexay n0Tpe6|/|Ter|eM N n3rotoBuTeNeM.

CxeMmbl UCMbITAHUIA, NPpUBEAEHHbIE HA PUCYHKe 7. npefHas3HayeHbl 418 UCMNbITAHUA MHOTOMO/IOCHbIX
3a3eMIA0WMX K 3aKopaynBalnLmx yCTPONCTB A4NA COeAUHEHUS MeXAY MPOBOAHMKAMUN NOLBECHON INHUN.

CxeMmbl UCMbITAHUIA, NpUBefeHHble Ha pUCyHKe 8. mpefHa3HauvyeHbl ANA UCMbITAHUSA OAHOMOMOCHbBIX
3a3eMIAWUX 1N 3aKopavnBatoLWmMx yCTPOMCTB AN OTKPbITbIX NOACTAHUWMA U NPOBOJHUKOB MOABECHON Nu-
HUN. DT CXeMbl UCMbITAHWA [OJ/DKHbI MCMOMb30BaTLCA A1 WCMbITAHWA 3a3eMaAwWmnx kabeneit MHOromno-
NIOCHbIX YCTPOWCTB.

Mpu ucnbiTaHNAX AO/KHBLI CO3[aBaTbCsA YCN0BUA, 6IM3KME K YCNOBUAM 3KCnyaTauuu.

Korga nuHeliHble 3aXuMbl COEAMHANTCA HanNpsiMyl C NPOBOAHMKOM, TO [AOJDKHbI MCMOMb30BaTbCA
NPOBOAHMKKM, 6biBLIME B 3KcnayaTauuu. HoBble MefHble, anlOMUHWEBblE MNPOBOAHUKA W NPOBOAHUKM U3
anloMWHNEBOTO Cniasa AO/DKHbI MOABEpratbCA MCKYCCTBEHHOMY CTapeHuto B TeuyeHue 10 fHeli B cOOTBET-
ctBumn ¢ IEC 60068-2-42.

OuuncTtka, HaTupaHue M NOANPOBKa MPOBOAHUKA WM COEAVNHUTESIbHbLIX Y3/10B Nepej UCNbiTaHUAMU
He fonycKalTCA, HO OYUCTKA OT MbIAN WM OTNI0XEHUIA conn Heobxoanma.

Bce OTBETB/IEHUA «3aKUM - 3@XUM» [O/HKHbI UCMbITbIBATLCA U MPUCOEAUHATLCA K CXeMe B COOT-
BETCTBUWN C pUCyHKammn 6-8.

[na npoBefeHNsa UCNbITAHUA 3aXKUMbl JO/IKHbI 3aTATMBaTLCA AN pacnonaraTtbCa B COOTBETCTBUN C
VHCTPYKUUAMU M3TOTOBUTENSA UM KOHEYHOTO COoopLymKa.

5.7.4 VcnbiTaTeNbHbI TOK. MHTerpan [oyns u npofo/KUTeNbHOCTb

5.7.4.1 CocTaBnfowas nepeMeHHOro Toka B UcnbolTate/sibHOM Toke 4

CocTasnfwwas nepeMeHHoro Toka B UCMbITaTe/IbHOM TOKe 4A0/1XHa 6bITb B 1.5 pasa 60/blue HO-
MuHanbHoro Toka fr (/, =1.15 x /().

5.7.4.2 MakcuMasnbHblii TOK NEPBOI UCNbITATENBHON NeTnn WT

MakcvmanbHbIl TOK NepBOl UCNbITaTeNbHOW NeTan tm He fo/KeH 6bITh MeHee, YeM cocTaBasoLas
nepeMeHHOro Toka B UCMbITaTe/IbHOM TOKe, YMHOXEHHas Ha KO3t PUUMEHT aMnanTyabl N rnx-<.

[lns ycTaHOBOK BbICOKOro HanpshxeHus (> 1000 B nepeMeHHOro Toka) UCMosb3YyT KO3MULNEHT
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amnantyabl 2.5 ana o6opypaoBaHua yactotoin 50 My. KoadpdrumMeHT amnanTtyabl 2.6 4o/DKeH Mcnonb3oBaTth-
ca fna obopyAoBaHua YyactoTon 60 . 1A HU3KOBOMbLTHLIX YCTaHOBOK (S 1000 B nepemMeHHOro Toka) A40/-
XEeH UCNonb30BaTbCA KOIPPULMEHT aMnNAnTyabl 2.

MpumedyaHune - 3HaueHue 2.5 koadpchuumeHTa amnantyabl ans 50 My nnm 3Havexve 2.6 ansa 60 Iy 6bl-
i1 BbOpaHbl B KayecTBe 00LLero 3Ha4YeHus 419 BbICOKOBOJIbTHbIX YCTAHOBOK, HO OHU MOTYT ObITb BbiLLe B COOTBETCTBUU
C Xapaktepuctukamu yctaHosku (cm. C.5).

57.4.3 Bpemsa ucnoitaHua I

McnbiTaTenbHbI NepeMeHHbI TOK /, 4O/HKEH NPUMEHATLCA ANA BpeMeHu t, paBHbiii uam B 1.15 pasa
MeHbllle HOMUHaIbHOTo BpemeHn b

57.4.4 ViHterpan Axoyns

Ecnu koathmuymeHT amnanTyabl He NOAXOAUT AN UMEIOLWMNXCA UCNblITaTebHbIX YCTAHOBOK, fonyc-
KaeTcs yBenmunBaTb COCTABAOLYI0O NEPEMEHHOTO TOKa UCMbITATE/IbHOTO TOKa [0 3HaYeHus <. 4yTobbl [0-
CTUYb MaKCUMasibHOrO TOoKa MepBoOii NeTnu, ykasaHHoro B 57.4.2 (M n x 1). B aTom cnyyae npofonxu-
Te/IbHOCTb UCMbITAHUA b MOXET OblTb CHMXEHa, YTO6bl BbINONHUTL TpeboBaHne K WHTerpany [xoyns, yka-
3aHHbI fanee.

WHTerpan fxoyna = I? t gonxeH 6bITb paBeH WaM npesbiwaTh /f

®opmMa ToKa KOPOTKOro 3aMblKaHuUs NpuBefeHa Ha pUcyHke 9.

Ecnu gpyroii metog onpefeneHus 3HaveHus Jr |, oTcyTcTByeT, TO Torga ero onpegensioT u3 oc-
LunnorpaMmbl. UCNOMb3Ysi METO/, OLeHKM /,, NpuBeAeHHbI B npunoxexnun D.

/,- cocTaBnsaLWas nepeMeHHOro Toka NepBo KpUBOWA
PucyHok 9 - dopma ToKa KOPOTKOro 3amMmblkaHUA BO BPeMS UCNbITaAHNUSA

57.4.5 lonyCcTUMble OTK/IOHEHUSA

Bo Bpemsa McnbiITaHMA 4ONYCTUMbIE OTKIOHEHUSA HE AO/KHbI NpeBbIWaTh cneayloune 3HadyeHusa 6es
corfacua u3rotosutens:

. + 5 % MakcumanbHOro Toka:

. + 10 % uHTerpana xoyns.

5.7.5 [lokymeHTauua n oueHKa ucrnbiTaHus

Bo Bpemsa ncnbiTaHUA Ha BO3/AeliCTBME TOKOM KOPOTKOTO 3aMblKaHWsA PerucTpupyroT KpuBblie Hanps-
XEHMA 1 Toka. DTN 3aperucTpMpoBaHHble AaHHble MPUMEHSOT ANA onpefeneHNss 3Ha4YeHU NMKOBOro TOKa,
nHTerpana [xoysnsi, BpeMeHn UCMbITaHUSA U TOKa NPpU KOHEYHOM 3HAYEHUN BPEMEHU UCMNbITAHUA.

CMmelleHne, npockanb3biBaHWe WU BpalyoHWe 3aXMWMOB B TOUYKaX COeMHEHUA fonyckaeTcs Ao Tex
nop. noka ucneiTaTesbHbl TOK HE NpepbiBaeTcs. VickpeHne gonyckaeTcsa Nnlb B TOM c/lyyae, Korga umeeT-
CSi BO3MOXHOCTb CMSAITb 3aXWM NOC/e UCNbITAHNSA TOMbKO C NMOMOLLLIO M30aUpYylOLWero npucnocobnenns (3a-
3eMNALLEro CTEPXHA AN APYTOro) Uan Heo6Xo04UMbIX CPEACTB U30NALNN.

Bce pgaHHble, NoNy4YeHHble B NpoLecce UCMbITaHUsA, AOMKHbI 6bITb OTPaXeHbl B NPOTOKONE UCMbITa-
HWI, B KOTOPbIi NOMUMO pe3ysibTaToB UCMbITAHWA HEO6XOA4MMO MO KpailHelh Mmope BHECTU Takxke crnepyto-
uee:

yeTkoe 0603HayYeHMe UCMbITYEeMbIX YCTPOWCTB NN KOMMOHEHTOB;
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onucaHue NPUCNoco6aeHnin 4N NCnbiTaHsA Npu HeE06XO0AUMOCTH, CONPOBOXAaeMbiX POoTO-
rpauamMmn n/mnm yeprtexamu:
3anuncb AaHHbIX 418 UCNbITATE/IbHOTO HaNPSAXEeHUsA U UCMblTaTesIbHOro ToKa C 0TMEeTKO
BPEMEHU U WKasbl.
Pe3ynbTat ucnbiTaHnii cunTaeTca NOJOXKUTENbHBIM, €CIN 3aNUChb NOKasbliBaeT, YTo:
. BO BpPeMSs NPOBeAeHUs UCMbITAHNA NpepbiBaHnsa ToKa He 6bIs1o:
N3MepeHHble 3HaYeHNs MakCMMasibHOro Toka, uHTerpasn [xoyns, BpeMs UCnbiTaHnA 1
cpefiHekBaApaTU4eCKNil TOK COOTBETCTBYIOT 3HAYEHUAM, YKa3aHHbIM B 5.7.4.

MpumeyaHune - PesynbTaT UCNbITaHW B OTHOLEHWUW A/IMHBI Kabens cunTaeTcsa NOMOXUTENbHBIM, eC/n
OHa B ABa pasa NpeBbIaeT AMHY Kabens UCMbITyeMOro yCTpoincTBa MM MMeeTCcst COOTBETCTBYHLMIA [ONOSTHUTE bHLI
UMnegaHc Mexay CoefvHUTENbHbIMW Y31amy 3akopayvBatoLLero ycTpoicTea 1 3almuiaeMbiM paboymm mectoM. Ans
3aWwunTbl paboyero nepcoHana, ecnv B fasibHelleM UMeeTcs AONOSHUTENbHBIA MMNedaHc 418 NPakTUYeckoro npumve-
HeHus. ero cnegyeT OUeHMBaTb Ha COOTBETCTBME TpeboBaHMAM coBOKynHocTu IEC 604799-1 n IEC 61201. a Heobxo-
AMMOCTb NPOBEAEHUS [ONOMHUTENbHbIX UCTMbITAHUI AO/MKHA ObITb ONpeaeneHa noTpebutenem.

5.7.6 AnbTepHaTuBHble CpefcTBa A1 WUCMbITAHWUA 3akopauusaloliero Toka B Lensx OLeHKM COooT-
BETCTBUS Ha 3Tane nNpousBoAcTBa

He cywecTByeT UCnbITaHWA, KOTOPOe SIBNANOCH Obl a/lbTePHATUBON MCMbITAHWIO 3akopaynBaloLLero
TOoKa No 3aBeplleHnn aTana NpPon3BOACTBA B Le/sX NPOBEPKM COOTBETCTBUSA HEO6XOAMMbIM TpeboBaHUAM.
TeM He MeHee W3rOTOBUTE b UM KOHEYHbI COOPLMK JO/KEH JoKa3aTb, YTO OH caeAoBan TOl Xe camoi
[LOKYMeHTUpPOBaHHOI npoueaype c60pkM C NCMOMb30BaHNEM UAEHTUYHbIX KOMMNOHEHTOB, YTO U ANSA UCNbITa-
HMA Tuna ycTpoiicTea (CM. npunoxexHue F).

5.8 [loNIr0OBEYHOCTb MapKMpoOBKKN

[lonroBeyHoCcTb MapkMpoOBKM NpPOBEPAETCS HaTupaHWem MapKMpOBKM KyCKOM X/10M4aTobymakHOi
TKaHW, CMOYEHHO B Mbl/IbHON BOJe, B TeueHWe 1 MUH, a 3aTeM elle B Te4eHne 1 MWH - KycKOM Xxsonyaro-
6yMaxHOW TKaHW. CMOYeHHOol n3onponaHonom (CH3-CH(OH)-CH3J).

PesynbTaT ucnbiTaHWil cunTaeTcs NOMOXKMUTENbHBLIM, €CAN MapkupoBka ocTaeTcs pasbopuusoil, a
6YKBbI - YeTkue.

MoBepxHOCTb 060pPyAOBaAHUSA WAN KOMMOHEHTA MOXeT W3MeHATbCHA. Ha MapKkupoBke He [A0SIKHO
6bITb KaKUX-TM60 3HAKOB YXYALIEHNS.

n punmedyaHune - MapKI/IpOBKa, BbINOJIHEHHasA MeTOAOM NnpeccoBaHUA UK rPaBUPOBKN, HE O0/DKHa noa-
BepratbCa UCNbITAHUIO.

6 OueHka COOTBETCTBUA

Ansa npoBefeHNA OLEHKM COOTBETCTBUA Ha 3Tane Npou3BoAcTBa crefyeTt nucnonb3osartb IEC 61318
Hapsagy ¢ HacToAWMUM cTaH4apToOM.

B npunoxeHun F. B OCHOBE KOTOPOro NIEXUT aHanui pucka npuv MYHKLMOHUPOBAHUN NEPEHOCHOI0
ob6opyaoBaHMa ANS 3a3eMeHUss UNM 3a3eM/IeHUa U 3akopauyvmBaHusa, npegocTtaBnfeTcsa knaccudukaums
AedeKTOB 1 yKa3biBalOTCA CBA3AaHHbIE C HUMWU UCMbITAHUSA, NPOBOAMMbIE NO 3aBepLUIEHUN 3Tana NPou3BOA-
cTBa.

7 Moaundukauum

Jlo6oe nsmeHeHne npoeKkTa KOMMNOHEHTOB WM MaTepuasia, KOTopble BANAKT Ha beHKLWIOHVIpOBa-
HNne NnepeHOoCHOoro o60py,u,03ava ANA 3a3eMieHna Unun 3asemMmneHnsa n 3akopavymBaHusa (I/I]'IVI nwboro n3 ero
KOMI'IOHeHTOB), AOJTXHbI TpeﬁOBaTb NOBTOpPEHUA NpoBegeHUA UCnblTaHUA ThUNa B UenoM WUnu 4actuyHo, a
TakKXXe BHECEeHUA N3SMEHEeHUA B CCbIJTOYHbIE [ OKYMEHTbI.
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MpunoxeHne A
(cnpaBouHoe)

PyKkoBOACTBO A/171 MEPEHOCHOT0 oGopy,qosava no 3asemsieHnt, NcCnonb3yemoro B
XeNNe3HOA0POXHbIX cuctemMmax

A.1 Obwue nonoxeHns

B HacTosLemM NpunoxeHuy npuBefeHbl pekoMeHAauyn no NPUMEHeHN0 HaCcToALWEero cTaHgapTa B enesHo-
[OPOXHbIX CMCTEMAX B C/yyae, Korga TpeboBaHWsA NoTpebutens oTiMyaloTcs oT TpeboBaHuii cTaHgapTa. Tpebyemble
3HaYeHNs AO/MKHbI OblTb M3MEHEHbI B COOTBETCTBUM C NPUMEHEHMEM Ha MecTe. Mexzay noTpebuTenem v n3rotosutenem
[O/DKEH 3aK/1I04aTbCsl JOrOBOP.

A.2 OnpegeneHus (3)

MpuMeHsA0TCA TEPMUHBI 1 oNpeAeneHns pasaena 3 NOMUMO CleayoLLnX:

A.2.1 3axunm 3aszemneHuns (earth clamp) (3.6): [na xene3HoJ0POXHbIX CUCTEM 3aXKUM 3a3EMIEHUS MEHSIIOT Ha
«KPIOKOBOW penbcoBblii 60nT» (rail clamp), a NPOBOAHMKOM 3a3eMeHUs ABAAETCA cam pesbC.

A.2.2 nuHeliHbli 3axum (line clamp) (3.17): Ans ene3HO[0POXHbIX CUCTEM JIMHERHbIN 3aKMM MEHSIIOT Ha
«KOHTaKTHbIN JIMHENHbIN 3aXuM» (contact line clamp) 1 noacoeauHAT K KOHTAKTHOW IMHAK.

A.2.3 nepeHocHoe ob6opyfoBaHuWe AN 3a3eM/eHus WM AN 3a3eMieHus U 3akopaumsaHusa (portable
equipment lor earthing or for earthing and short-circuiting) (3.20): 45 ene3HoA0pOXHbIX cMCTeEM 06opyaoBaHue uUC-
No/Ib3yeTCs TONbKO B LiE/IAX 3a3eM/IeHNs 1 Ha3blBaeTCs «NepeHOCHOe 060pyAoBaHne /19 3a3eMIeHUs».

A.3 Tpeb6oBaHus (4)

A.3.1 3nekTpuyeckune TpebosaHus (4.2)

[Ns Xene3HoA0POXHbIX CUCTEM pas/iMyHble JaHHble HOMUHA/IbHOTO BPEMEHU, HOMUHA/IBHOIO TOKa KOPOTKOro
3aMblkaHns 1 Ko3dhrLUmeHTa aMnaMTyabl 4O/MKHbI NOATBEPXAATLCA MEHEAKEPOM MO MHAPPACTPYKTYPE U AO/MKHbI Npu-
HUMaTbCA BO BHMMaHMe cneuuasibHble LyKibl TPaH3UTHOTO Toka |, B cucteMax moCTOsHHOro Toka (cM. A.4.3 gns cooT-
BETCTBYIOLLIErO MUCMNbITAHNS).

A.3.2 Kabenu ona 3asemnexus (4.3)

Ob6opyfoBaHne A1 3a3eM/IEHNA XKeNe3HOAOPOXKHbIX CUCTEM MOXET OblTb OCTaB/IEHO YCTAHOB/IEHHLIM B
HanpasneHUn ABMKEHNS 419 fasibHeliero ncnonb30BaHnsa BO BPeMs BCEro niaHmpyemoro nepuoga. Mo atoit npuymHe
MOryT noTpe6oBaTbCcs Kabenu ¢ COOTBETCTBYHOLLIEN MMOKOCTbIO B XOMOAHBIX YC/TOBUSIX 3KCN/TyaTaLuu.

A.3.3 3axumsbl (4.6)

3aXvMbl cnedyeT nogsepraTb TPAH3UTHOMY TOKY UM TOKY KOPOTKOTO 3aMblkaHUs. 3akUMbl JOMKHbI ObITb MPOY-
HbIMW ANA UCMNOSIb30BaHNS B TeYeHWe A/IMTEeNbHOro nepuoa v afgantupoBaHbl K hOpMe penibCoB U KOHTAKTHLIM NIMHU-
AM.

3aK1UMbl KOHTAKTHON IMHUW AO/MKHBI ObIThb 3aTSXXHOIO TUNA WK TUNa ycaaku Mog, CUoN TAXeCTU Ha npodunie
HaBECHOWN KOHTaKTHON NNHUN.

A.3.4 YcTpoiicTBO 3a3emnexus (4.7)

[nA xene3HoLOPOXHOIo NPUMEHEHUs (LOMNOMHEHUTENIbHO) BCE MPOBOAHWUKM U COEMHEHNSI YCTPOMCTBA A0/K-
Hbl BbIEPXMBaTb NOCTOSIHHbIA TPaH3MXbI TOK (CM. A.4.2 415 COOTBETCTBYIOLLLETO UCMbITAHUS).

A.4 VicnbiTauus (5)

MpumeuvaHune - 3HaYeHUs, yKasaHHble B CleayloLMX Noapasaenax, npuBeAeHsl B KayecTse NpUMepoB
4Ns pekoMeHaauumn. OHU He SIBASOTCA 06513aTe/IbHbIMU U JODKHBI MOAXOANUTb A1 KENE3HOAOPOXKHBLIX CUCTEM.

A.4.1 VicnbiTaHnsa no BbiGopy kabens

A.4.1.1 VicnbiTaHne Ha yaap

[lns xene3HoAopPOXHOro 060pyA0BaHNSA, IKCNIyaTUPYeMOro B CypoBbIX pabounx ycnoBusx, TpebyeTcs npose-
[eHne vcnbiTaHna Ha ygap (cm. IEC 61138).

A.4.1.2 VicnbiTaHne Ha rMBKOCTb B XONI0AHbIX KTMMATUYECKUX YCTOBUAX

Ecnn rmbkocTb kabens B XON0AHbLIX KIMMAaTUYECKMX YC0BUAX B cooTBeTCTBUM ¢ IEC 61138 cumTaetca Hepo-
CTaTOYHOI. TO NOTpebuTenb AO/MKEH TpeboBaTb OT U3rOTOBUTENA NPOBEAEHUS HOBOrO UCMbITAHWS.

A.4.2 VcnbiTaHne Ha 3axxumax (5.6)

[nsa Xene3HoAopOXHbIX CUCTEM KPHOKOBOIW PesibCoBblii 6ONT AO/MKEH MCMbITLIBATLCA B COCTOSHWM BUOpaLym
13-3a BO3MOXHOCTM MAyLLIero noesga no cocefHemy nyT Bo Bpems pabouyeli npoueaypb.

A.4.3 VcnbiTaHnsa ToKa KOPOTKOro 3amblKaHuA

A.4.3.1 06wme nonoxenus (5.7.1)

McnbITaHna nepeMeHHoro 1 NOCTOSIHHOTO ToKka HEOBXOAMMO MPOBOAWTL OAHOMA3HLIMU UCTIbITATE/TbHBIMU CXe-
Mamu. kak Toro TpebyeT notpebuTens. [JNa UcnbiTaHUi NOCTOSHHOMO TOKa WCTOYHMK ONpeaensioT ¢ NoMoLLblo nabopa-
TOpUIA NN UCTIbITATE/IbHBIX LIEHTPOB MM 3TO MOXET BbiTb Cama Xene3Hof0poXHas ceTb. 115 UCMbITaHU NepemMeHHOro
TOKa YaCTOTHbIN AnanasoH Ao/mKeH 6biTb 16 - 60 M.

A.4.3.2 VcnbiTaTenbHasa cxema n pacnonoxeruve (5.7.3)

Jlo/KHBI MCMoNb30BaTbCA 0fHOMAa3HbIe YCTPOWCTBA A5 XENe3HOA0POXHBIX cUcTeM (CM. pucyHok A.1). Mpo-
vy enesHoAO0POXHOM N HAaBECHOW KOHTAKTHON NIMHUM [OSKHbI NOABEPraTbCA CTapeHuio UM npeasaputebHoMYy
KOHAVLMOHMPOBAHWIO B COOTBETCTBMUM C HACTOSLLMM CTaHAapToM. [py 1UCNo/b30BaHWUM pas/INyHbIX NONepeyHbIX ceye-
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HWiA npodpuns HaBECHOW KOHTAKTHOM TMHWK 015 NCnbITaHUs He06X0AMMO BblbMpPaTbh MEHbLLEE MOMepevHoe ceveHme.

| - KPIOKOBOI penbCoBbI GONT (/151 3a3EMEHMS);

2 - KOHTaKTHbIW JIMHEHbIV 32KNUM;

4 - kabenb(n) 3a3eMneHus:

6 - penbc;

8- n30nmpyloLwmit 3NeMEHT 3a3eMSIOLLEr0 CTEPXHS;

Il - npodmnb NOABECHOW KOHTAKTHOM NMHUW;

a- paccTosiHne Mexay KOHTaKTHbIM SIMHENHbIM 3aKUMOM U1 TOYKO nuTaHust 2000 MM (MUH.)';

h - paccTosiHie no BepTukann mexgy npocdmaeM NoABECHON KOHTaKTHOW MMHWE M COeANHUTENbHBIM Y3/10M
penbca 5000 Mm (MUH.)';

C - paccTosiHWe MO FOPU30HTaIM MEeXAY KOHTaKTHOW NIMHUEH U CoeauHUTENbHbIMU y3namu pesbca 5000 mMm
(MUH.)";

L1- anvHa 3a3eMnsiowero kabens Mexay KOHTaKTHOM /INHNEN 1 KPIOKOBbIMI PeibCoBbIMM 6oTamu 10000 MM
Yka3aHHas AnvHa SBAsSeTCH CTaHAapTHON, Tpebyemas A/ivHa A0/MKHa U3MEHATLCA B COOTBETCTBMM C pa3mepamu Ha

hakTnyeckom paboyem Treete.

[laHHble 3HAYEHWs A/IMHbI ABNAKOTCS CTaHAAPTHLIMU, TPEBYEeMYyI0 L/IMHY C/iefyeT U3MEHSATh, YTOObI NOyUNTh
peasnbHble pasmepbl Ha paboueii nnowaake

PucyHoK A.1 - Cxema A/151 UCTbITaHWsi 04HOA3HOro 060y A0BaHUS A/151 KENe3HOLOPOXHbIX CUCTEM

A.4.3.3 VcnbiTartenbHble 3HaveHuns (5.7.4)

Pa3nnyHble 3Ha4YeHNsi HOMUHA/ILHOTO TOKa M BPEMEHU 1 KO3tULMEHTa aMN/IUTY/ibl, €C/ TakoBble UMEOTCH,
13 Tex. KOTopble yKa3aHbl B HACTOSILLEM CTaHdapTe, JO/IKHbI MPUMEHATLCSA B COOTBETCTBUM C MPUMEHEHWEM Ha MecTe
[1/191 TOKa KOPOTKOTO 3amblKaHWs U /151 TPaH3UTHOIO ToKa.

A.5 3azemnsawowmii ctepxers (B.3 nB.4)

[na npuMeHeHus B XXene3HOL0POXHbLIX cucteMax TpebyeTcs NpoBefieHe albTEPHATUBHOMO WUCTbITAHUSA Ha U3-
rMb Ha 3a3em/IsloLeM cTepxHe, YTobbl BOCNPOM3BECTU AelicTBUA paboyero nepcoHasna, Npu nepeHoce MM CTEPXHS Ha

nneve.
VcnbiTaHne fOMKHO 3aMEeHNUTb MUCNbITaHe Ha n3rnb no B.3 u ucnbitTaHne Ha kpydeHne no B.4.

A.6 Bbi6op (C.2)
[lo Havana Vcnosb30BaHUA HeOBXOAMMO OnpeaesinTb CneunasibHbIi NOPAAOK NPoBeAeHUs paboTbl C UCMOSb-

30BaHMeM 060py40BaHUS C A/IMHHBIMU Kabensmu.
CneumanbHble 3HaYeHUs! Toka 1 UHTerpana JpKoyns Ans Xene3HoAO0POXHbLIX CUCTEM HEOGXOAMMO ONpeaeuTb

B COOTBETCTBUM C TPEBOBAHMAMU XKENE3HOAOPOXHOTO pernaMeHTa.
A.7 Bbi6bop nonepeyHoro ceyeHus kabens (C.2.2.1)
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PacueT 3HaueHWsi Toka KOPOTKOrO 3aMblKaHWsi, MPELCTABMEHHbIV HUXe, CTYXUT B kayecTBe npuMepa.
C HavanbHoli TemnepaTypoli 20 "C n KoHeuHol Temnepatypoli 450 "C nnoTHOCTb TOKa A0/MKHA COCTaBNATb
225 Aimm7ans kabens KOpoTKoro 3amblKaHUs.

MpumeyaHwune - M3-3a TpaH3UTHOTO TOKa HayasibHas Temnepartypa fo/hkHa 6biTb Bbiwe 20 *C.
MonpaBoyHbI KOIMMLMEHT AN BPEMEHU KOPOTKOTO 3aMblkaHWsi, paBHOTro nam mexee 0.12 c. fo/mkeH 6biTh
paBeH 2.9.
=225 A/Mm* x 35 MM2 X 2.9 = 22.8 KA.

[pyrve 3HaveHus ykasaHbl B Tabnmue A.1.

Ta6nuuya Al - 3HaueHUs TOKA KOPOTKOTO 3aMblKaHWsl A4Jii MEAHOTO KaGens ¢ MakCUMasbHON Temrepartypoii
450 'C

[onepeyHoe ceyeHne. MM* Tok AN BPpeMeHW KOPOTKOro 3ambikaHusa S0.12 c. KA
16 10.4
25 16.3
35 22.8
50 32.8
70 457
95 62

MpumMedyaHune - BTabnuue He yunTbIBAKOTCS MOC/NEACTBUSI MOBTOPHOIO BK/IOUEHUS!, KOTOPbIE MOTYT MOBbLICUThL
Temnepartypy kaGenei.
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MpunoxeHue B
(cnpaBouyHoe)

PyKoBOACTBO NO 3a3eM/IANLWUM CTOPXHAM

B.1 PekomeHpauunn

JlaHHble pekomeHAaLuy NPUMEHSOTCA K CbeMHbIM UM HECHEMHbIM CTEPXXHSIM, COOTBETCTBYHOLLUM U30/MPYIO-
LleMy NpMcrnocobseHunto Bcero 060pyA0BaHus.

3a3eMALWWA CTepXeHb, NOCTAB/SEMbI OAHAM WM HECKOMBKMMU Pa3/IMYHbIMU U3rOTOBUTENSMU 3a3eMsI0-
LLEero 1 3aKopayMBaloLLEro YCTPOWCTBA, A0/KEH ObiTb pa3paboTaH B COOTBETCTBMU CO crneumdmkalyeli nrotoButens
WK 3aKkasurka B 3aBUCUMOCTM OT MeToAa paboThl.

3aseMAWWIA CTEPXEHb JO/MKEH obecneynBaTb 6€30MacHOCTb B OTHOLUEHWM W30ALMOHHBIX CBOWCTB, BO3-
[OYLHbIX 3230p0B, 06paLLEHUs C HAM 1 Beca NPUCNoco6eHuiA.

He [0/KHO 6bITb MPOMOXEHO MOCTOSIHHO BOJIb U30/IMPYIOLLETO 3/1EMEHTA 3a3eM/ISIOWET0 CTEPXKHS KaKoro-
HWMOYab kabens nMbo BHYTPW, NGO CHapYXM, eciv U30NALMUOHHBIA YPOBEHb NapafenlbHOro kabens nu CTepxHs He OT-
BeYaeT U30/ISILMOHHBIM TPe60BaHNAM B COOTBETCTBUM C PabOoUMM HaNpsHKEHNEM YCTaHOBKM.

B. 1.1 CoobpaxeHus, kacatoLmecs n3onaumm

BesonacHas usonsauua gns paboyero nepcoHana [OCTUraeTcst 3a CYET MPaBWU/IbHOW KOHCTPYKUMW W A/IMHbI
N30/IMPYIOLLMX 3/1IEMEHTOB B COOTBETCTBUM CO CTaHfapTamu (MIK. permoHasibHbIMU WU HaUMOHa/IbHBIMU, Hanpumep
EN 50508) nnu B COOTBETCTBUN C HALMOHa/TbHBIM 3aKOHOAATENbCTBOM.

[IMHY 3a3eMNAI0LWEro CTEPXHA OObIYHO ONpefensoT He B Lensax u3onauuu, a An1a Toro, Ytobbl onepatop
Haxomnca Ha AOCTAaTOYHOM YAASIEHUU OT He3a3eM/IEHHbIX YacTell yCTaHOBOK BO BPeMS OCYLLECTBEHUS npoLeaypsbl
3a3eM/IEHNA 1 3aKopaUnBaHns 1 YTO6bl OH MOT AOTAHYTLCA A0 COeAVHUTEBHOTO y3na.

Bo3ayLwwHbIiA 3a30p, ykasaHHbin B IEC 60071-1. IEC60071-2 wamn IEC 61936-1 unm paccumTaHHbli B COOTBET-
ctBum ¢ IEC 61472 (gna 72,5 kB 1 Bbllle), AaeT OCHOBaHWe A5 onpefeneHnss MUHUMa/IbHOW AVHbI 3a3eMSoLWmX
cTepxxHell. CooTBETCTBYIOLANA [/IMHA M30/MPYIOLLEro 3/ieMeHTa HeobxoaumMa AN obecrneyeHns 6e30nacHoCT B 3aBu-
CUMOCTN OT HOMUHA/ILHOTO HanpsHKeHUs yCTaHOBKM 1 B COOTBETCTBUM C paboueil npoueypoli. Ee Taioke BbIGMpatoT no
COOTBETCTBYIOLLIEMY YCTaHOB/IEHHOMY 3HAYEHWI0 OCTATOYHOTO HaNPSHKEHUA MOC/Ie HaYana pasbefUHEHUS.

B.1.2 CoobpaxeHusi, kacatoLpmecs MexaHMuecKkoi yactu

3a3eMnALWmniA CTEPXEHb N ero coeanHeHnst (MydTbl) AO/MKHbI BbIAEPXKUBATL HanpshkeHne npu nusrnbe n kpy-
YeHun. obpasyemoe Hadpy3koli 1 cunamm 3aTsxkn. OTKNOHEeHWE A0/MKHO OblTb MUHUMAIbHBIM, YTOObI N36eXaTb HEKOH-
TPOSIPYEMbIX ABUKEHUIA.

BbI60Op M30NMPYIOLLMX 3/1EMEHTOB C YHETOM OTK/IOHEHUS], U3rnba v KpyyeHns OCyLLeCTBASAIT B COOTBETCTBUMN C
IEC 60855 nmm |IEC 61235. B ycnoBusix paboTbl Nof HanpshkeHnem Bbl6Op HYXHOW A/IMHbI NO/bIX TPY6 OCYyLLEeCTBAAIOT
[OMNOMHUTESIBHO K M30/IMPYIOLWEMY 3/1IEMEHTY, YTOObl 06ecneynTb COOTBETCTBYIOLLYIO [A/IMHY CTEPXHS.

B L,ensax MHOroCTOPOHHEro UCNO/b30BaHNA MOXHO MCMO/Ib30BaTb Pa3/IMyHble NPUCNOCOGNEHNSA U3 TeX, KOTO-
pble ykasaHbl B IEC 60832.

B pykoBoACTBe MO aKcnyatauum cnegyet ykasblBaTb OMYCTUMY0 MUHUMabHYO/MaKCMabHYO AIMHY U Me-
XaHU4eckve 1 3/1eKTpUYecKne orpaHNyeHnst KOHCTPYKLN CTEPXKHS, KOTOpPasi MOXET COCTOSATb M3 HECKOJIbKMX YacTel nm
CeKLUIA.

M3rnbatoLume cubl UK CUMbl KPyHEHWS NPU HOPMasIbHOM MCMO/b30BaHUM HE [O/KHbI Bbl3blBaTb MOBPEXAEHNSA
3a3eM/IALWUX cTepxHer. COOTBETCTBME NPOBEPSIKOT UCTbITAHUEM corfacHo B.3 n B.4.

B cnyyae ecnv B 3a3eMSAIOWYMX CTEPXHAX YCTPONCTB UCMO/Mb3YIOTCA rPaBUTALMOHHBIE UMW NPYXUHHbIE 3aXKK-
Mbl (419 KOTOPbIX TPeOyeTCs TONbKO 3HaueHWe MNOAbEMHO-TONKATEeNbHOM CUSbl, CbEMHbIE KOHLEBbIE COeAVNHUTENU
MeXay 3a3eMNSIOWYM CTEPXKHEM U IMHENHBIM 32XMMOM WU TOKONPOBOAOM (CM. pUcyHOK 1. no3vumsa 14) unm 3akopa-
YymBaloLLeli WMHOM A0/MKHbI 06ecneynBaTh YCTAHOBKY WK CHATUE 3a3eMJISIOLLLEr0 CTePXHSI 6€3 NCMOoNb30BaHNs NoAb-
eMHO nnu TonkatoLein cunbl cebilwe 100 H. Kpome Toro, pacuennstowas cmna He fo/mkHa 6biTb MeHee 50 H. CooTeT-
CTBME TpeboBaHVSAM NPOBEPSIOT NOCPEACTBOM U3MEPEHNS NOLBbEMHON UM TOMKAIOLWENR CUsbl.

B.2 MapknpoBska

Ha kaxxaoM 3a3emnisioLLeM CTepXHe Jo/MkHa ObITb pasMelleHa, kak MUHUMYM, ciegyolias nHehopMauys:

HavMeHOBaHVe UM ToproBas mMapka U3rotToBuTenNs:
mMoZenb Uan Tun;
rof, U3roToB/IEHNS;

€C/ CTePXXEeHb U3rOTOBMEH U3 Pa3/IMYHbIX KOMMOHEHTOB, TO Ha KaX4OM KOMMNOHEHTe A0/MKHa ObiTb COOTBET-
CTBYIOLL s MaPKNPOBKA.

MapkmpoBKa He [0/KHA OKasblBaTb BAUAHUA Ha PaboTy CTepxHs. MNpu UCNOMb30BaHUMN CbEMHOW 3TUKETKU ee
CHATUME He [O/DKHO OKa3biBaTb BO3AEWCTBME Ha paboTy CTepXHS.

CooTBeTCcTB/E TpeboBaHWIO NPOBEPSAIOT BU3yaslbHbIM MOATBEPXAEHUEM COMAacHO 5.2 1 UCMbITAHWEM B COOT-
BeTCTBUM C 5.8.

B.3 VcnbiTaHne Ha 13rné

McnbiTaHne NpoBOAAT Ha CTEPXKHAX C MUHUMAaSILHON 06LLeli AIMHON 2 M. Ha caMoli A/IMHHOW KOMOBUHaLMK cek-
Wi,

[na 3a3emMNaoWmx CTePXHEN € KPYr/bIM NONepeyHbiIM CeYeHnemM pekoMeHAyeTcs NPoBOAUTL Crefytollee uc-
nbiTaHue.
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M3rnbarowye cusbl U MakCMMasibHble OTK/IOHEHWs] PEKOMEHAYIOTCS A1 3a3eM/IAIOWMX CTepxHeli obLieii aav-
Holi 10 6 M 1 ¢ Tpems cTbikamn MM MydpTamn (MakcumyM). [ins 601ee A/IMHHBIX CTEPXHE NAn 60NbLIETO KOIMYECTBa
MyqoT HEO6X0AUMO OnNpeaensaTh Apyriue nsrnbaroLme cusbl U MakCUMasibHble OTK/IOHEHUS.

KoHeL, cTep)HA Ha PyKOSITKE KPENUTCS Ha MOBOPOTHOM KpensieHnn. MNpoMexyTouHas YacTb PyKOSITKM CBOGOAHO
noAAepXuBaeTca MONYLUINHAPUYECKO/ TFOPU3OHTa/IbHON MOBEPXHOCTBID. Ha  MmonyuunnHapuyeckoli NOBEPXHOCTU
[lo/KHa 6bITb 60PO3/Ka, 3aKpbiTask HEOMPEHOM WM aHasIOrMYHLIM MaTepuasiom co CTeneHbio TBepaocTn oT 40 Ao 50
IRHD (MexyHapoaHas cTeneHb TBepA0CTU PE3NHBI) B COOTBETCTBMM C 1SO 48 1 TonwmHoii 6 mm.

Pasmepbl 1 06LLlee pacrooxeHne onop nokasaHbl Ha pucyHke B.1. MOCKO/bKY CyLLEeCTBYIOT pas/inuHble KOH-
CTPYKLMM 3a3eMSIAIOLLMX CTEPXHENR, cxema MCNbITaHWUs [O/KHA COOTBETCTBOBATb O6ObIYHOMY O6paLLEeHMo U NpUMeHe-
HUIO HarpysKn CTEPXHSA MPU UCTbITaHUW. TNOBOPOTHOE KPensieHe YCTaHaBAMBAIOT Kak MOXHO B/IMKe K Kpato CTepXHS 1
He Haf, 3ar/yLUKOi no BO3MOXHOCTU. Ecnu npefoxpaHuTesibHbIV 3/1EMEHT comnpuKacaeTcs € Onopoli, Ha KOTOpoi nmeeT-
¢l 60po3/Ka, TO ero He06X0ANMO CHATL.

MOBOPOTHOT KPCAATHHT

ChboiicTBanonyw yanu, *neckoi onopbl

1=0.5 M ana cTepxHA AnMHON S3 m;

1=1.0 mgnsa crepxnsa annHoii > 3 m;

A= 100 m:

d- AameTp 3a3eMNSIOLLEr0 CTEPXHS B ONOpE;

/- nonyck, N03BONSALWMIA OCYLLLECTBNATL CBOBOAHOE BpalleH/e

PucyHok B.1 - Cxema Ans UCNbITaHUS Ha U3rM6 3a3eMSHOLLMX CTePXHEN

CTepxeHb JO/MKeH ObiTb 3a6/I0KMPOBaH B MOBOPOTHOM KpernsieHnn. 3aTem K rofloBke 3a3eM/IALEero CTepXHS
npvknagbiBatoT usrnbatowee ycunus 5 gaH ana crepxHein anvHoli go 3 m nam 10 gaH ansa ctepxHeld onnHoli 6onee
3 M Kak MOXHO 6/11Ke K TOMy MecTy, rfe yCTPOICTBO 3a3eM/IEHNS N 3aKopaunBaHus AO/HKHO MPUKPENAATLCS K CTEPXHIO.
OTK/IOHEeHME N3MEPSIETCA B TOUKE NPUMOXEHUS Harpy3Ku.

Pe3ynbTar UcnbITaHWs CYNTAETCS NOMOXMTENIbHBIM, EC/IN OTK/IOHEHUE He NpeBbIlaeT 3HaueHus Tabnuubl B.1.

Tab6nunya B.1-MakcumasbHOe OTK/IOHEHME

O6Lasn anmMHa CTepXxHs, M 2 25 3 35 4 45 5 55 6

OTK/IOHEHWE, MM 90 200 240 420 700 1080 1600 2250 3070

Cpasy xe yBenmumBaioT usrmbarowee ycunme 4o 150 % 1 nogaepxvBatoT ero nocTosiHHO B TeveHue 30 c.
PesynbTar ucnbiTaHusa cunTaeTcs NooKUTEIbHbIM, €CNIN Ha CTEPXHE OTCYTCTBYIOT NMPU3HAKN paspyLueHns uam
MeXaHW4eCcKoro NoBpeXaeHuns.
B.4 VicnbiTaHne Ha KpyyeHue
VcnbITbIBAOT TPU CTEPXHSA (B c60pe) C MydiTamu.
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CTepXeHb A0/MKEH GbITb XECTKO 3aKpEernieH B HKHEN YacTu PyKosTKW. KpyTsawwmii MoMeHT T H M npuknagbl-

BalOT BOKPYr OCU CTEPXXHA C MOMOLLbI UCMbITATE/IbHOIO MHCTPYMEHTa (CM. npunoxeHve C) B COOTBETCTBMMU C TUMNOM
rO/I0BKM, KaK Noka3aHo Ha pucyHke B.2.

3nmnTe HU» MHa KoHe,

pykosiTku B hpuKCUp6CAOUCM MXCUUUBHBI
nonoXXeHun KpyTaLem nomrur
VKK Yoo
Mnockue cocbl

PUCyHOK B.2 - Cxema WUCMbITaHui Ha KpyUYEHNE Ha 3a3eM/ISIOLLMX CTEPXKHSX C KPYT/IbIM MOMNepeyHbIM CeYeHnem

[N CTepXHA, UMEIOLLEr0 HECKO/bKO CEKLWiA, UCMbITaHUe NPOBOAAT Ha Camoii A/IMHHOM KOMBUHaLMN.

T(H m) = Tpy6ka 0 (M3MepeHHas B MM).

K Tpy6bkam gnameTtpom 6on1ee 39 MM npuknagbisaiot 40 Hm.

Bo Bpems ncnbiTaHUs CTepXXeHb He [JOKEH NOABepraTbCs N3rnbaoLumM cuiam.

KpyTswmii MOMEHT crefyeT NpukAafbiBaTb B OGHOM HampaB/ieHWU B TeyeHue 1 MMH W 3aTeM B 06paTHOM
HanpaBneHun Takke B TeueHne 1 MvH. 3MepsitoT TOPCUMOHHbINM YTron B KaXKA0M HanpaBieHuu.

PesynbTar ncnbiTaHUsA cuMTaeTCs NONOXMTEbHBIM, €C/IN CyMMa abCOsIOTHBIX 3HAYEHWIA YI/I0B, N3MEPEHHBIX B
060X HanpaBneHUsiX, He NpeBbiaeT 25'7M 06LLEei OIMHbI CTEPXHS.

3arem KpyTALWmMiA MOMEHT noBbiwatoT o 1.2 T (H M) Ana 060vx HanpasieHWii 1 NOALEPXKNBAIOT ero B TeyeHne
30 c

Pe3ynbTar UCMbITaHUA CHUTAETCA MOMOXUTESbHLIM, EC/IN Ha CTePXHE OTCYTCTBYIOT MPU3HAKM MeXaHU4ecKoro

noBpexaeHus. Teneckonuuecknii 3a3emMnstolmii CTepxxeHb U cTonopbl (B c60pe) A0/MKHbI NPogo/kaT paéotartb no
Ha3HaueHwo.
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MpunoxeHne C
(cnpaBouHoe)

PYKOBOACTBO MO BbIGOPY, IKCMAyaTaLMM U TEXHUUYECKOMY 06CNYXMBAHMIO 3a3eM/ISAOLLEr0 UK 3a-
3eM/IA0WEro U 3akopaymeatu,ero o60pyaoBaHus

C.1 O6wwme nonoxeHns

C.1.1 OCHOBHbIE MPUHLMMBI

3asemsieHne 1 3akopauvBaHNe W30MMPOBaHHbLIX OTK/IOYEHHbIX YacTell 3/1eKTPUYECKMX YCTAHOBOK MPOBOASAT
[Ns1 TOro, 4To6bl CNOCO6CTBOBATL MUHUMU3ALMN OMACHBIX HAMPSHKEHWIA U AyT. BO3HUKAWOLWMX B pesy/bTare TOoro, UYTO
yCTaHOBKa CNy4YaiiHO BK/IHOYAETCS BHOBb WM NPU HAINYMN SHEPTUW, UHAYLIMPYEMOIA BK/IOYEHHOW COocefiHel yCTaHOBKOM
(cm. IEEE 516 n IEEE 1048). Bo nsbexaHve TpaBMMPOBaHNA B C/lydae OTK/IHOYEHWUS IHeprum criegyeT cobnogaTb pas-
HOMOTeHLMa/IbHbIe YCNOBUS.

[ns nonyyenvsi paBHOMOTEHLMANBbHBIX YC/IOBUIA MOXHO Takke WCMo/b30BaTb 3a3eM/Isiiolee 1 3aKopaynsato-
Lee obopygoBaHue A1a Toro, Y4Tobbl 3aWMTUTL pabouunii NepcoHan, Korga Ha paboyem MecTe MMeeTcs YCTONYMBbLINA
TPaH3UTHbI TOK UM UHAYLMPOBaHHbIN TOK.

YT0o6bl n3bexarb BO3eCTBUA ONAaCHOIo HanpshkeHns 1 06pasoBaHuns [yru, PeKOMeH/yeTcst UCMo/b30BaThb 3a-
3emsisoLLee 1 3aKopaumBaroLee 060pyoBaHNe B COOTBETCTBMM C HACTOSALLMM CTaHAapTOM, KOTOpPOe MMeeT npaBusib-
Hble pasMepbl, COOTBETCTBYET 06/1aCTU NPUMEHEHUS, NOACOEAUHEHO B COOTBETCTBUMN C UHCTPYKLMSAMM MO UCMO/b30Ba-
HUIO 1 COAEPXMTCS B XOPOLLUEM COCTOsiHUW. Korga OHO noasepraeTcs TOKy KOPOTKOrO 3amblKaHKs, MOXET BO3HMKATb He-
3HaUNTENIbHOE WM YaCcTUYHOE paspyLUeHne 3a3eMSIOLLIETNO UM 3aKopayunBatoLLEero ycTpoiicTea.

OnbIT NnokasblBaeT, YTO 060pyAOBaHNE [O/MKHO ObITb MPOCTbIM B 3KCM/lyaTauuu, No3aToMy Haubosblune BO3-
MOXHblE TemnepaTypbl TOKOBEAYLLMX YacTeli ABNSAITCA ClIeCTBMEM YMEHbLLEHUS Macchl yCTpoiicTB. KoHTakT oneparo-
pa c yCTPO/CTBOM Cpa3y Noc/1e KOPOTKOTO 3aMblKaHUSi MOXET NPUBECTU K OXOrY.

CnepyeT NpvHMMaTb BO BHUMaHWe BeC KOMMNOHEHTOB 060pyA0BaHus, YTOObl rapaHTMpoBaTb, Y4TO yCune, Ko-
Topoe TpebyeTcs AN NPUKNaAbiBaHUSA UX K MPOBOAHUKAM, HAXOAMTCSA B Npejenax BO3MOXHOCTeR paboyero nepcoHasna.

C.1.2 PaccmaTpuBaemble BONPOCHI

[ina NpoeKkTUpoBaHns COOTBETCTBYIOLLEr0 060PYyJ0BaHUA, NPOVU3BOANMOrO B COOTBETCTBUM C HACTOALLMM CTaH-
[apToM. NoTpebuTesnb 1 U3roToBUTE b AO/DKHBI paccMaTpuBaTth cefyoLime BOnpochl:

- nHpopmaLmio 06 ycTaHoBKax, Ha KOTOPbIX JO/DKHO NCMOb30BaTbCsl 060pyA0BaHNE UN YCTPOICTBO:

- TN yCTaHOBKU(OK);

- AnviHa kabenei nnm pacctosHne mexay asoii 1 3emnei:

- TUN HelTpaNn yCTaHOBKMN (KECTKOM UNn HeT);

- TUM 320KMMOB 1 0603HaYeHre PUKCMPOBaHHOTO COeANHUTENBHOTO Y3/1a;

- OLEHKa W1 OLeHMBaHNe TOKCMYECKOTo AeiCTBUSA, Korja U3o/sLMoHHas 060104ka kabesnell roput Bo
BPeMsi UCMO/Ib30BaHNSA B MOMELLEHNN:
- orpaHuyeHue, ecnim UMeeTcs, 419 IBaKyaLun NepcoHasna W. cnefoBaresibHo, XapakTep N30/ALYOHHO-
ro MaTepuana u 3Ha4yeHue NonepeyHoro ceveHuns kabenei;
- VHdopmauma 06 UCMosb3yeMOM TemnepaTypHOM AuanasoHe;
- TeXHWUYeckne xapakTepucTukm 060pyA0BaHNs UK yCTpoicTea:
- HOMWHaJIbHOE BpeMmsi;
- HOMWHasIbHbIN TOK:
KO3thPULMEHT aMnanTyapl;
- TpaH3WUTHBIA TOK;
orpaHuyeHue, ecnn nmeeTcs, TemnepaTypbl kKabeneli BO BpeMst KOPOTKOro 3aMblKaHust;
- Bbl6Op kabens B cootBeTCcTBUM ¢ |IEC 61138 nam gpyrue:
- XapakTep TOKOBe[yLMX YacTeil (M3roTOB/EHHbIX U3 MeAW, a/IIOMUHUS U a/IlOMUHUEBOTO Cr/laBa);
n3onauusa 610ka, ecnm umeercs;
- Tvn oﬁopy,qosanﬂ B cObOpe Un OTAesbHbIX YacTeil:

- €C/1 OTAeSbHbIX YacTel, TO TUM U30/ISALMOHHBIX CPeACTB (47151 COBMECTUMOCTU MydIT (COefUHEeHUIA)

npu Heoﬁxo,qmmocm
ecnu obopygosaHue B cbope, TO:

- pab6ounii MeTog (M0f HaNPsHKEHNEM WK B OTK/IIOYEHHOM COCTOSIHUM);

- TUN HeO06XO0AMMOr0 N30/ALMOHHOTO NPUCNOCO6/IEHMS:

TEXHNYECKME XapaKTePUCTUKN 3a3eM/IAIOLLET0 CTEPXHS, C/IN UMEeTCs:
[I0NONHUTENbHbIE U30NVPYIOLLME YacTU YCTPONCTBA,;

puyCK yAapa Ha MeTaslIM4eCKUX KOHCTPYKLMSAX;

[ONOSTHUTE bHbIE UCTIbITaHUS.

Ccz2 Bb|60p

[na noATBepXAeHUs COOTBETCTBUSA UCMOJIb30BaHNUSA HEOOXOAMMO NPUHMMATL BO BHUMaHWe pas/inyHble Xapak-
TepuCTVKM 060pyj0BaHUsA (BEC KOMMNOHEHTOB, A/IMHY N30/IMPYIOLLLErO 3/1eMeHTa, KOHCTPYKLMIO 3aKUMOB U TA,.).

YCTpOIACTBO [O/IKHO MMETb COOTBETCTBYIOLLYIO U30/ALMIO, rapaHTUPYIOLLYI0, YTO BPEMEHHbIA KOHTaKT Mexay
4acTAMM YCTPOKCTBA UM MeXAy 3TUMK YacTAMM U COCEAHUMU KOHCTPYKLMSAIMA He Bbi3blBaET 06pa3oBaHus anekTpuye-
CKOWA fyrn BO BPEMSI UCMOJIb30BaHNS.
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MpumeyaHue 1-B 3aBUCMMOCTM OT UHhopMaumK, NpegocTasnsemMoli notpedutenem (cm. C.1.2), 61o-
KU MOTYT GbITb M30/IMPOBaHbI UM HE M30/IMPOBaHbl. Hen3onMpoBaHHbIi 610K JO/MKEH ObiTh 3aKPENIEH MeXaHUYecKum
CMocoboM, ec/in MMeeTCs BO3MOXHOCTb KOHTaKTa C TOKOMPOBOLOM.

MpumeyaHue 2 - HensonupoBaHHble TOKOMPOBOALI MOTYT UCNOMb30BATbCA B MPOCTPAHCTBAaX, CBOGOA-
HbIX OT TOKOMPOBOASLLNX KOHCTPYKLWIA.

C.2.1 BbI6oOp 32XVIMOB

CnepyeT BbIGMpaTh Takme 3aKUMbl U U3OMSLMOHHbLIE 3/IEMEHTbI, KOTOPbIE MOTYT 06eCcneunTb SIerkoe NoaKo-
YeHne Ha MecTe ycTaHOBKW. CoefuHWUTEIbHbIe Y3/1bl AO/DKHBI COOTBETCTBOBATL HOMUHA/IbHON MOLLHOCTU 060pyAoBa-
Hus.

3axuMbl cnegyeT BbloupaTh Takue, YToObl u3berarb CryyaitHoOro OTAeNEeHNs UX OT YAepXMBaoLLMX YCTPONCTB
WK KOHLEBbIX COeAUHUTENel 3a3eM/ISIOLLEro CTEPXHSA BO BpeMs YCTaHOBKM W CHATWSA W TOrAa, KOrAa OHW ocTaloTcs
3aKper/eHHbIMN Ha MPOBOAHVKE, YTOOLI M3bexaTb Moslyd4eHUss TpaBM MNepcoHasioM. CoefuyHeHne MeXy 3aXKUMOM U
yA,epX1BaKOLLMM YCTPONCTBOM AO/MKHO NOATBEPXAATLCS MPOBEPKOI BPYUHYHO.

C.2.2 Bblbop kabeneit

3asemsolWwye U 3akopayunsatollvie kabenn BbIGMPAOT B COOTBETCTBUM C 4.3 U B COOTBETCTBUM C KPUBOW
HarpesaHus, 1306paxeHHON Ha pucyHke C.1 [aHHOro NpuoxeHus. TOKOMPOBOAALLME XW/bl Kabens [O/MKHbI UMETb
CTaHJapTHY0 nowaib nonepeyHoro ceveHns B cootseTcTsum ¢ |IEC 60228 nnm B COOTBETCTBUM C HaLMOHaSIbHbIMN
WN pervoHasibHbIMK cTaHgaptamu, Hanpumep ASTM F855. B Tabnuue C.1 cpaBHMBAOTCS pas/ivyHble CTaHAAPTHble
3Ha4YeHNs1 HOMUHA/ILHOTO MOMepeyHoro ceveHus. Mo Npocbbe KMeHTa MOryT UCMO/b30BaTbCA HecTaHAapTHble 3Haue-
HWSA NOMNEePeYHOro CeyYeHus.

Ta6nuya C.1- CpaBHEHWE pas/iNuHbIX CTAHAAPTHbIX 3HAYEHUE HOMUHAUTLHOTO NMOMNEPEYHOro ceveHust

SKBUBA/IEHT Pa3/INUHbIX CTAHAAPTHbIX 3HAUEHU HOMUHA/ILHOTO MOMNEePEeYHOro CeYeHUst
MeZHOro 3aKopaunBaloLLero kabens Umnm WiHbl, Mum"

IEC 60228 ASTM F855
35 (33.63 = #2 AWG)
50 (53.48 = 1/0 AWG)
70 (67.42 = 2/0 AWG)
85' (85.03 = 3/0 AWG)
95 (107.2 = 4/0 AWG)
185 (177.36 = 350 kemil)
240 (253 = 500 kemil)”

* HecTaHAapTHOE NornepeyHoe CeyeHune.

Mpu akcnnyatauum BbIGPaHHOrO M3OMSALMOHHOIO MaTepuasia BHYTPU NMOMELLeHUI 13-3a TemnepaTypHbIX orpa-
HUYEHWIA. NPeAbABAAEMbIX K U301ALMN, MOXET NoTpeboBaTbCs cneLyuasbHoe onpefeneHne pasmepos.

[JlonyckaeTca 1cnosb3oBaHne 130NMPYIOLLMX MaTepuanos, KOTOpble MOTYT BbiAe/siTb SiA0BUTbIE /WK efikne
no60oYHbIE NPOAYKTbI, NPY COBIOAEHUN CNEeAYIOLMX OrPaHNYeHnii MPN UCMOb30BaHUN BHYTPY MOMELLEHUS:

- 3BaKyalusi nepcoHana He [o/kHa 3alepXXMBaTbCs 13-3a N10X0V BUAUMOCTU U pasfpaxeHus rnas um
AbIXaTenbHbIX NyTei;

- MpW KpaTKOBPEMEHHOM BO3/ENCTBIAN He JO/MKHO NPONCXOAUTL BblAENEHNE efKNX UNMU AA0BUTBIX
BeLLeCTB;

- YCTaHOBKM U 3@aHNsA He [O/DKHbI NOJBEPraTtbCA PUCKY CEPLE3HOTO NOBPEXAEHUS.

Monb3oBatenb MOXeT MO0 BbIGPATL APYrov M30MALMOHHLIA MaTepuan Ana o6onoyek kabenei, nM6o Ucnonb-
30BaTb kabesib C HOMUHA/IbHBIM NMOMEPEYHbIM CeYEHVEM, MPEBbILLAOLWMM cevyeHne, Tpebyemoe A/t COOTBETCTBUSA HO-
MUHa/IbHBIM 3HAYEHUAM [/19 KOPOTKOTO 3aMblKaHWsi, YTOObl YMEHbLUUTL MOBbILLEHWE TemnepaTypbl. Hanpumep, ncnosb-
30BaTb nonepeyHoe ceverHve 50 mm' BMecTo 35 MM'.

3asemssioLWwye 1 3aKkopadvsalrowme kabenu fo/MKHbI UMeTb MUHUM&UTbHBIA BEC. YTOObI MOXHO 6blf10 Ierko ¢
HUMKM paboTaTb. MakcuMasibHO AOMYCTUMOE MNOBbILLEHWE TeMnepaTypbl kabenei NpUBOAUT K CHDKEHUIO UX COBCTBEHHO-
ro seca.

[nvHa 3akopaumsaloLmx kabenei onpegensierca rabapuTHbIMK pasMepamm 3/1eKTpoobopyJ0BaHNA 1 paccTo-
AHNEM MeX[Y COeAVNHUTE/bHBLIMN TOUKaMM.

Ecnu pnvHa kabens B 1,2 pasa MeHblUe, YHeM PAcCTOSIHUE MeX[Y COeUHUTESIbHbIMU TOUKaMu, MOTYT BO3HUK-
HYTb 60/1ee He6NaronpUATHbIE YCI0BUSA, YeM MPU TUMOBbLIX (HOPMaJIbHBIX) UCTILITAHUAX, MO3TOMY HeAOMyCTUMO UCMO/b-
30BaThb kabenu Takoi [A/inHbI. Mcnonb3oBaHne C/ULWKOM A/IMHHBIX 3aKopaynBalolmx kabenein (8 1.5 pasa) moxet npu-
BECTW K BO3HWKHOBEHWIO HEJOMYCTVMOrO HanpshKeHWs N HeAoMyCTUMbIX JONOMHUTENbHBIX NepemelleHuit. Kabenb gon-
XEH 3aKpPennAaTbCA HafeXHbIM 06pa3oM, Hanpumep, C UCMo/b30BaHNEM TEMI0M30ALMOHHONO XryTa, NPUKPENJIEHHOTO K
[epeBsiHHOI onope.

CnepyeT TlWaTeNbHO BbIGUPaTh a/IlOMUHNEBDIV kKabenb 1 coboAaTb Mepbl MPEfOCTOPOXHOCTY NPU XpaHeHUm
1 OCMOTpe [0 Havasia UCMosib30BaHus.

C.2.2.1 BbIbop nonepeyHoro ceveHuns kabens

[ns BblbOpa MOMEPeyHOro CeveHust 3aKopaumBaloOLLMX U 3a3eMsAWMX Kabeneii MOXHO WUCMOo/b30BaTh pas-
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JINYHbIe MeTOAbI.
C.2.2.1.1 MNpumep, OCHOBaHHbI Ha NpumeHeHnn IEC 60865-1
Mpn ncxopHoii Temnepatype 20 "C u koHeuHoii Temnepatype 300 'C B cooTBeTcTBMM C IEC 60865-1 {puncy-

HOK 13) 111 BPEMEHM KOPOTKOrO 3aMblkaHus 1 ¢ MAOTHOCTL TOKa A8 MefiHbIX 3aKopaumBaloLmx kabeneii coctasnset
190 A/mm".

MpumeyaHune - Ha pucyHke 13 IEC 60865-1 nokasaHbl 3HAYEHUS, KOTOPbIE HE pa3pyLlaloT YCTPOICTBO;
OHW BK/TIOYAIOT TO/bKO agnabaTuyeckuii npouecc.

[lnsi BpEMEHU KOPOTKOro 3aMblkaHnst MeHee 0.5 ¢ NonpaBoYHbIA KO3(h(UUMEHT paBeH 1.41.
PacueTHOe 3HaueHMe Toka KOPOTKOro 3amblkaHusa cocTaBnseT

=190 A/MM" x 35 MM' x 141 =9.4 KA
MonpaBoyHbIi KOIPULMEHT 4151 BPEMEHU KOPOTKOTO 3aMblkaHWsl 2 ¢ paBeH
v (lc/2c) = 0.71.
PacueTHoe 3HaueHvie Toka KOPOTKOrO 3aMblKaHWsi COCTaBNSIET
=190 A/Mm* x 35 MM* x 0.71 =4.7 KA.

[ns mepHbIX kabeneli 3HayeHust Tabnuupl C.2, OTHOCSLLMECS K TEMN/I0BOMY BO3AENCTBUIO, AO/HKHbI UCMO/b30-
BaTbCs [AN19 3aKOPOYEHHbIX MecT B6/n3u reHepatopa (cm. IEC 60909-0. pasagen 4).

Ta6nunya C.2- KopoTkoe 3amblkaHue B6/U3N reHepaTopa. 3HaueHwsi Toka KOPOTKOTO 3aMblKaHWs B KA A1t MEAHbIX
Kabeneli c makcumansHoli Temnepatypoii 300 "C

MonepeyHoe ceuve- Bpemsi KOPOTKOTO 3amblKaHusl, C

HMe. MM 0.5 1 2 5 10
16 4.3 3.0 2.1 14 1.0
25 6.7 48 3.3 2.1 15
35 9.4 6.7 4.8 3.0 2.1
50 13.4 95 6.7 4.3 3.0
70 18.8 13.3 9.3 6.0 4.3
95 25.5 18.1 12.7 81 5.8
120 321 22.8 15.9 10.2 7.3
150 40.2 28.5 200 12.8 9.1

“ Hwxke 0.5 ¢ pacyeT He npon3BoanTCA.

[lns KOPOTKMX 3amblkaHuli BAanM OT reHepartopa 3HadeHus Tabnuupl C.2 cnefyet yMHOXaTh Ha KoadhumumueHT

1,19. okpyrnsiemblit 4o 1,20 (cm. IEC 60865-1, pucyHoK 12a n pucyHok 12b). Hanpumep, Ans kabens nonepeyHbIM ceve-
Huem 35 MM* 1 BpeMeHeM KOpPOTKOro 3aMblkaHns 0.5 ¢ pacyeTHOe 3HaueHue ToKa KOPOTKOro 3aMblKaHusi cocTaBnseT

1=9.4 AiImv" x 1.2 = 11.3.

[Ans antomMmnHneBbIX Kabenel NAOTHOCTb ToKa, ycTaHoBNeHHas ans meam (190 A/MM2). He06X04MMO 3aMEHUTL

Ha 125 A/MM2a15 pacyeTa Toka KOPOTKOrO 3aMbIKaHMs.
C.2.1.1.2 Mpumep, OCHOBAaHHbI Ha UCMNOMb30BaHUM KPUBbIX TEMNEPATYPHOTO HarpeBaHUsi B COOTBETCTBUW C

pucyHkom C.1
Kpusble Ha pucyHke C.1 nokasbiBaloT MoBbliLLEHWe TeMrnepaTtypbl Matepuaia BO BpeMs NPOXOXKAEHUS Yepes He-

[0 TOKa B TEYEHME KOPOTKOro BpeMeHn. OHM OCHOBaHbl Ha (DU3MYECKOM 3aKOHe HarpeBaHus MaTepuasioB U PaccumThl-
BaloTCs Mo cneaytoLueit hopmyre:

(¥Y7)x -
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Arn<)

Mpogykt ft  [(A/nun’ ).SJ
(1) cranbHoit nposog;
(2) naTyHHbI NpoBog;
(3) antomuHMeEBbI NpoBOA;
(4) cepebpsHbIii NPOBOA;
(5) MeHbIii npoBoA

PucyHok C.1 - Kpusble, oTob6paxaroLime TemMnepaTypHoe HarpesaHue pas/inyHoro xapakrepa npoBOAHUKOB, CBA3aHHOe
€O 3HaueHveM nHTerpana Jxoyns f t

Mpeanonoxenus:
- OTCYyTCTBME TEMN/I0BOro 06MeHa C BHeLUHel cpefoi;
- 3HauyeHue Toka CTabu/IbHO BO BPEMS €r0 NPOXOXAEHNS Yepes Matepuas;
- UcxofHas TemnepaTypa matepuana coctasnsiet 20 'C, Korga nosiBnseTcs TokK.

[aHHble:
| - TOK. Npoxopaswmii Yepe3 MaTepuas (CpegHeEKBaLPATAYECKOE 3HAYEHWE), BbIPaXKEHHBIV B aMmnepax (A):

A - nonepeyHoe ceyeHvie MaTepuana, BbIpakeHHOe B MM*;

J - MNOTHOCTb TOKa, BbipaXXeHHas B A/MM

t- Bpems nNpoTekaHus Toka, BbipaXeHHoe B cekyHAax (C);

AT - noBblILeHVe TemnepaTypbl MaTepuana (Mo oKoH4YaHun Bpemenn |) B " K.

CueHapuii ucnonb3osaHus 1:
Kakoii Temnepatypbl JOCTUraeT NMPOBOAHUK C MOMEPEYHBIM CEYEHNEM A, Korfa no HeMy MpoTekaeT ToK / B Te-

yeHve BpemeHu (?
dopmyna oTobpaxaet
il
A

3arem KpuBasi, COOTBETCTBYIOLLAs MaTepuasly npoBogHuKka, oTobpaxaeT AT usJ t.

Mpumep:
- MefHblil Kabenb nonepeyHsbIM ceyeHnem A = 120 Mm2

- TOK KOPOTKOro 3amMblkaHus |1 = 23000 A;
- Bpema/=1lc
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11 23000xI
N [ ———— 2L 36736(J/1/my.<)" -c
CooTBeTCTBYIOLLAA KpMBasi Ha pucyHke C.2 oTobpakaeT NoBbILLEeHNe TeMnepaTypbl Ar =250 "K

Moatomy [aHHbIl NPOBOAHMK [O/DKEH [octuratb npméAn3nTenbHO (c AT =250 ’K)
AT+ 20 "C =270 "C no oKoH4YaHUW1 BpeMeHW, paBHoMy 1 c.

MpumeuvaHune - 20 'C ABNSAETCA HAua/IbHON TEMNEPATYPOii, KOrAa NOSBASETCA TOK KOPOTKOTO 3amblka-
HUSA.

I bl

’,\ll"'N

10 10 10 10 36 736 10

Mpoaykt J1 [(A/nun2)_v]

(1) - cranbHol NpoBog;
(2)- naTyHHbI NpoBog;

(3) - antomuHMeBbI NpoBog;
(4)- cepebpsHbIi NPOBOA;
(5)- mepHbIii npoBoA

PucyHok C.2 - OnpegeneHue Temnepatypbl NPOBOAHUKA B pe3y/ibTaTe HarpeBaHus

CueHapwii UCNonb30BaHUs 2:
Kakoe monepeuHoe ceueHue U3BECTHOTO MaTepuana kabens [O/MKHO UCMOMb30BaTbCs, eCM YCTaHOB/IEHHAs
Temnepartypa He [l0/XHa NPeBbILLIATLCS, KOrAa onpefesieHHbIi TOK KOPOTKOTO 3aMblKaHKs NPOXOAUT Yepes Hero B Teve-

HVie N3BEeCTHOIo BpemMeHn?

KpuBasi, COOTBETCTBYIOLLAA MaTepuasy NpoBoAHUKa, oTo6paxaeT Stus 4 T. 3atem no hopmyse BbIUUCASIOT

Mpumep;
- a/IlOMUHMEBBIN Kabesb;
- TOK KOPOTKOro 3amMblkaHusa | = 17500 A;
- Bpemat=2c;
- MakcumanbHO fgocturaemas Temnepatypa AT + 20 "C =550 "C.
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- cneposatenbHo. AT = 530 'K.
AntoMUHUEBas kpuBasi Ha pucyHke C.3 oTobpaxaet ft =22 500 (AMM2)2 C.

f7V _ /17500* x 2
A= = 165.41.W2.
\J it _ VvV 22500

MpopyxT f t [(A/7Tnl)n]

(1) - cranbHoii npoBog;

(2) - naTyHHbIli npoBog;

(3) —antomuHmMeBsbIii NpoBog;
(4) - cepebpsiHbIi NpoBoA;
(5)- MepHbIit npoBog,

PucyHok C.3 - Onpegenerue ft

MeTopg onpefenser HOMUHanbHOe nonepeyHoe 165 mm2. CnefyeT UCNonb30BaTb CTaHAAPTHOE NonepevyHoe
ceyeHvie, YNomsHyToe Bbille. B 3TOM cnyyae B HACTOSILLEM CTaHAAPTe MHOE He yKasblBaeTCs, HO MOXHO UCMO/b30BaTh
185 mm2.

C.2.2.1.3 TpuMep, OCHOBaHHbII Ha NpakTke CeBepHOi AMepUKM

B ASTM wusnaraetca pykoBOACTBO A8 Mofb3oBaTesieil npu Bbibope naowaan nonepeyHoro CevyeHus 3asem-
NALWMX 1 3aKopaynBatoLLmX MedHbIX kabeneli, OcCHoBaHHOe Ha TpebyeMoM BpeMeHu 1 Toke. Bbibop kabens oCHOBbIBa-
eTcsa Ha TemnepaType nnasneHns Megy. Monb3oBaTenb AO/HKEH NPU3HATbL, YTO NpefesibHas CNoCO6HOCTL kabens - 3To
pacueTHass cnoco6HOCTb kabens, Npu KOTOPO NPOMCXOAWT MNaeneHne unu paspylieHne. COOTBETCTBYIOLLMIA npeaen
6e30nacHOCTM NoadepxunsaeTcs BbIGOPOM pasmepa Kabens.

Nornyeckum 060cHOBaHNEM NOAPOGHbLIX AONYCTUMBIX 3HAYEHWI NapaMeTpoB 3a3eMSIOLWEro NN 3aKkopaynsa-
foLLero kabensa B TOM BUAE, B KOTOPOM OHU NPUCYTCTBYIOT, AABMSIETCA Takoe 060CHOBaHWeE, KOTOPOE MO3BOJISET MOJb30-
BaTeso BblbpaTb NpaBubHbIN kabenb 1 3HaueHne napameTpoB, HEOOXOAMMbIE A4S CUCTEMbI NOSb30BATENS U OCHOB-
HOro NoaxosAa KoMnaHuu.

Moppo6Hasn nHopMaumsa N KOHKPETHble AeTann npuBeaeHsl B ASTM F855-04.

C.2.3 Bblbop 3a3eMAI0LLEro CTEPXHS

PyKOBOACTBO MO BbIGOPY 3a3eMNAIOLLIETO CTEPXHSA NPUBELEHO B NPUIOXEHUN B.

C.2.4 Bbibop ycTpoiicTa

MoTpebuTenb AO/MKEH peLunTb, OCYLLECTBASAETCA /I BbIGOP HOMWHAIbHOTO BPEMEHW YCTpoiicTBa B COOTBET-
CTBUM C MPOAO/MKUTENBHOCTBIO MaKCHMasIbHOro TOKa KOPOTKOrO 3aMblkaHWs, KOTOpOe CBS3aHO CO BPeMEHEM OTK/oue-
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HVSi OCHOBHOI WM PE3EPBHOI peneitHoli 3awmTbl. Ecny aBToMaTnyeckoe MOBTOPHOE BK/IHOYEHWE 3(D(EKTUBHO HE 3a-
LWMLaeT OT TOKa KOPOTKOro 3amMbliKaHUA nocne aBToMaTudyeckKoro rnoBTOPHOrO BK/KOYEHWUA, TO cnefyeT oueHmBaTb No-
CNefCTBUSA BTOPOTO KOPOTKOTO 3aMbIKaHWSI.
UTo6bl NPaBW/ILHO BbIGPATL YCTPOMCTBO, UCNO/b3yEMOe B ONpPEeAeseHHON YCTaHOBKe, HE06X0AUMO cob/10aaThb

ABa Kputepus:

- 3M1EeKTPOMarHUTHble BO3AEWCTBUS HE [O/MKHbI MPEBbILLATL BO3AENCTBUS, HA KOTOPble paccunTaHo

YCTPOWCTBO;
- 3/1eKTPUYECKUWiA HArpeB HE [OKEH NPEBbILATL HArpeB, Ha KOTOPLI paccunTaHo yCTPOMCTBO.

COOTBETCTBIE NEPBOMY KpUTEPUIO COB/I0AAETCS, KOrga pesy/bTar CpeAHeKBagpaTMyeckoro nepemMeHHoro To-
Ka KOPOTKOrO 3amblKaHusi 1 KOI(PMULIMEHT aMN/IMTYabl YCTAHOBKM He NPEBLILAKT pesy/ibTata CpeaHeKBaapaTMYeckoro
HOMWHA/ILHOTO MEepemMeHHOTo Toka M KoadduumeHTa amnantyapl (4,|.a) ycTpoiicTea. STOT KpUTEpPUA CBA3aH C Makcu-
MaUIbHbIM AMHAMUYECKUM HANPSHKEHUEM. YCTPOICTBO MOXET UCMO/b30BATLCA B YCTAHOBKAaX, KOTOpble co3gatoT 6onee
BbICOKMIN M/ 6OSIEe HU3KNIA TOK KOPOTKOTO 3aMbIKaHUWsl, YeM HOMMUHASIbHbIA TOK KOPOTKOTO 3aMblKaHWsl YCTPOCTBA, Npu
YCNOBUW, YTO KOIPULIMEHT aMNAUTYAbl YCTAHOBKM COOTBETCTBEHHO HIDKE U/IN BbILLE:

/YCTAaHOBUT KOPOTKOTO 3aMblblHMUA * AyCTaHOBKW ~ /~HOMUHaNbHbIA X “"HOMWHaNbHBbI.

Co0TBeTCTBME BTOPOMY KpuUTeputo cobofaeTcsi, Korga MakcMmalsibHoe TENI0Boe HanpsixeHue, BblpaXaemoe
MHTErpasiomM [Koynsi 3N1eKTPOYCTaHOBKW, He NPeBbILAaeT MHTerpana [Xoynsi ycTpoiicTBa, pacCuMTaHHOE U3 HOMUHAb-
HbIX 3HAYEHWIA:

2yCTaHDBKI/I KOPOTKOro 3amMmblKaHusA % tyCTaHOBKI/I S3“.HOMI/IHaJ'Il:Hl:II‘/lI XAHOMI/IHaI'IbeIIZ.

Jlo Tex nop rnoka coxpaHseTcs paBHOLEHHOCTb B UHTerpane [xoyns, npofo/XMTeIbHOCTb KOPOTKOrO 3amblka-
HUA MOXeT 6bITb YBennyeHa (40 5 €) NoCpefCcTBOM CHUXEHUA TOKa A0 NOMYyYEHUS OAHOIO U TOro e agunabatnyeckoro
cocTosHuA. Ans nonb3oBatens Gonblue HET HeO6XOAMMOCTUN YCTaHaBUBATb NPOLAO/HKUTE/IbHOCTL KOPOTKOrO 3amblka-
HUA.

[lns NpoAo/MKNTENbHOCTU KOPOTKOTO 3aMblKaHWS MEHbLLE HOMWHANIbHOTO BPEMEHU UCNOMNb3YIOT NEPBbIA KpUTe-
pui.

[ns ycTpoicTBa € HOMUHa/IbHLIM TOKOM 1 000 A 1 BpemMeHeM 1 ¢ 1 NOCTOSAHHLIM KO3(hhMLMEHTOM aMnanTyabl
pvcyHok C.4 nokasbiBaeT Avanas3oH MPOAO/IKUTENBHOCTM W TOoKa Npu  aguabaTnyeckoi rpaHuue (npegene) BTOPOro
KpUTEPUSI N UHAMUYECKOI TpaHLie NepBOro KpUTepusi.

1300
HOMWHanNbHbI? TOK H

u U.b 1 1b 2 2.6 3 3.5 4 4.b 5

Bpems (c)

PucyHok C.4 - TMprmep 1cnonb3yemoro gvanasoHa ans ycTpoicTea

C.3 Vicnonb3oBaHne o6opyaoBaHusa

C.3.1 O6wwue NonoxeHus

Bo n3bexaHune nospexeHuns, BO3HUKAIOLEro 13-3a OCTaTOYHOIO HaNpshXeHNs BO BPEMS NOAKIHOYEHNS 3a3eM-
NAKOLLEro 1 3akopayvBaloLLero yCTpoicTBa, ero cHavana cnegyeT NoAKMIounTb K cucteme 3asemnexus. Ecnmn pabounii
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nepcoHas He 3a3eM/IeH, OH [O/DKEH MCMOMb30BaTb IMG0 M30/MpytoLlee nprcnocobnerne (3a3eMNstoLnii CTepxeHb
WK 4TO-NNGO ApYroe) Uam U3onpyoLLme CpeacTBa, YToObl NOAKIIOUYNTL CHAYas1a 3aKMM 3a3eM/IeHNS.

Mocnepytowme NOAKMIOYEHNA [O/MKHBI OCYLLECTBAATLCA C MCMO/b30BaHUEM W30/MPYIOWMX NPYCnocobeHnii
(3a3eMIA0LWEro CTePXHS WK Yero-mbo Apyroro) UM U3oANPYIOLWMX CPeACTB A0 TeX Nop. noka nofkIloueHne ycTpon-
CTBa He Oy[eT 3aBepLUeHO.

Bo unsbexaHne onacHOCTU B pe3yribTare BO3JENCTBMUA OCTATOUHOIO HanpshkeHUs BO BPEMSI OTK/IOYEHUsI 3a-
3eMIALWEro MM 3akopadMBaloLLLero ycTpoiicTBa cHavana [o/KeH OblTb OTCOeAMHEH(bl) NMHENHbIV(bIe) 3axuM(bl) C
1CMOJIb30BaHVEM W30NUPYIOLLLET0 NPUCNOCOBNEHUA (3a3eM/IAIOLLLEro CTEPXHS UM Yero-1nbo Apyroro) Uan U3ompyto-
LLMX CPeACTB, NOKa He 3aKOHUMTCA OTCOeAMHEHME BCEX JIMHEHBIX 320KMMOB, 3aTeM CHUMAIOT 3aXKMM 3a3eMJIEHNS.

Ecrm pabounii nepcoHasn He 3a3eM/ieH, OH JO/DKEH MCMOMb30BaTh NGO M3oaupyloLiee npucnocobneHve (3a-
3eMAIOLLYIO LUNHY UK YTO-IMB0 APYroe) Uan U3onupyroLime cpeacTsa, YTo6bl OTCOEANHUTL 3AKVM 3a3eM/IeHUs.

Mpy coeavHEHUN UM OTCOEAVHEHUN NIMHERHOTO(bIX) 3aKMa(0B) MOryT BO3HMKaTb HEGOJbLUME UCKPbI, KOTO-
pble A0/MKHbI A0MyCKaTLCS.

Mpun Bo3AelicTBMM TOKa KOPOTKOTO 3aMblkaHWsl YCTPOWCTBO [/IOXET COBepLUaTh HenpaBu/ibHble NepemeLleHust.
OTO MOXET NPOUCXOAWTb, B HACTHOCTU, B C/lyyae, ecnin Kabenu uMetoT 60/1bLyo A/nHY. MOoCKoNbKy 13-3a CBOEN MacChl
maTepuan nNpoBOAHMKa NOrfowaeT MHOTO Tensa, TO Nocse KOPOTKOro 3amblKaHWs YCTPOCTBO HarpeeTcsi A0 BbICOKOM
Temneparypbl.

C.3.2 Bepudchukaums

C.3.2.1 Bepudmkauusa nepeg ucnonb3oBaHneM

M3 coobpaxeHnin 6e30nacHOCTV € 3a3eMAAloWmMM 1M 3akopauvBalolmm 060pyaoBaHMeM Heobxoaumo obpa-
LWaTbCSA € HO/BLLOK OCTOPOXHOCTLIO. Mepes KaxabiM NCNOIb30BaHVEM ero criefyeT TaTelbHO NPOBEPsiTh.

Bnanmble noBpexaeHnst 3aMMoB, COeIMHEHNIA, N30ALMN Kabeneli NI Hasimume OrofieHHbIX Y4acTKoB cneay-
eT cuuTaTh cepbe3HbiM AedeKTOM, 1 B 3TOM C/ly4yaB Takoe 060pyfoBaHve crefyeT sbiMaTb U3 aKCrayaTauun.

Mepep “cnonb3oBaHMEM HEO6XOAMMO OCMATPKBATL NOBEPXHOCTL KOHTAKTa 38KMMOB, & KOHTaKT CoeAuNHUTE b-
HOrO y3/1a ouuLlaTh LETKOl OT BCEX MMEILLMXCH OT/IOKEHUN, YTOBbI NOMYHYUTb XOPOLLMIA 3M1EKTPUYECKWIA KOHTaKT Mo
[N191 TPAH3UTHOTO TOKa, IMB0 7151 TOK& KOPOTKOrO 3aMblKaHus.

C.3.2.2 MNepurogunyeckas nposepka 1 aKkcnyataumoHHble UCTbITaHNs

Monb3oBaTtenM [O/MKHbI pa3paboTaTb CBOM COOGCTBEHHbIE PYKOBOACTBA [J/1i O6ecneyveHust Le/IoCTHOCTU
YCTPOICTBa 1 ONpefeninTb COOTBETCTBYIOWNIA UHTEPBaN A1 NEPUOANYECKON NPOBEPKM, KOTOPas MOXET BK/IHOUaTb 3KC-
nayaraunoHHble UCTbITaHUA 060pYA0BaHUS.

Hwxe npusefeHbl NpUMepbl METOA0B, KOTOPbIE MOTYT 6bITb UCMO/b30BaHbI.

Mpuwvep 1

KpuTepuii nonoxutenbHoro/oTpuLaTeIbHoro pesybTara UCMbITaHWii NePeHOCHOTO 3a3eMISIOLLEro U 3a3eM-
NAKLLEro 1 3akopayvBaioLLero 060pyAoBaHNs, KOTOPbIA ncnonb3yetcs B ASTM F2249. ocHOBaH Ha 3HaYeHun comnpo-
TUB/IEHUA 3a3eM/IAIOLLETO U 3aKopayMBatoLLLero 060pyAoBaHus (kabenn, MydTbl U 3akKMbI), NPeBbIatoLemM HadasibHoe
YCTaHOB/IEHHOE 3HaueHue conpoTMBeHns. OHO MOBbILLAETCS B OTHOLUEHWM COMPOTMB/IEHUS AN1A Npefnonaraemoro
HOPMaJIbHOrO YXY/LLEHNsI COCTOSIHWS YCTaHOBKW BCNELCTBUE CTapeHusi, 3arpsisHEHNS U KOPPO3WUKW, B YACTHOCTU, B Me-
CTax KOHTaKTa MyT Kabenei 1 3axumoB. [OnycTMOe MOBbILLIEHWNE COMPOTUB/IEHNS LO/DKHO 6bITb TakuM, 4TOBLI Nepe-
HOCHOe 3a3emsslollee 1 3akopayusalollee 060pyaoBaHMe paboTano 6e30nacHO BO BpeMs 3M1EKTPUYECKUX KOPOTKUX
3aMblKaHUiA.

3HaueHne ConpoTUBIEHNS 3N1EKTPUUYECKOMY TOKY [/1 KpUTepUs MOJSIOXUTEIbHOTro/0TpULaTeIbHOro pesybTara
UCMbITAHWIA COCTOMT U3 ABYX YacTeil: COnpoTvB/IeHNe kabens 1 COnpOTUB/IEHNE [BYX KOHLIOB, COAepXalLyux KOpoTKue
cekummn kabens, MydTbl 1 3akUMbl. ECn 3a3emnisiolmMe 1 3akopadrBatoLLyie YCTPOCTBa UCMbITIBAIOTCA C MCTOYHUKOM
MOCTOSAHHOrO TOKa, TO COMPOTUB/IEHUE NMOCTOAHHOMY TOKY YCTaHOBKW WUCMOMb3YeTCA 15 OLEHKU pesynbTarta npoxoxje-
HUA UCMbITaHWsA. C NCTOYHUKOM NEePEMEHHOr0 TOKa NOJIHOe CONPOTUB/IEHNE Kabesns 1 NOSIHOe CONPOTUB/IEHNE KOHLEBbIX
coeavHuTenein (MydT 1 3aKMMOB) UCNOMb3YIOTCS 415 ONpefesieHns TOro, MPOLIO /M WK He NPOLLIO MepeHOCcHoe
obopyfoBaHue ucnbiTaHne. YTobbl cAenatb Xopoline U3MepeHUst CONPOTUBIIEHNS!, PEKOMEHAYETCA UCMO/b30BaTh TOK
cBbilwe 10 A. PaspeLueHve U3mepuTeslbHOro MHCTPYMeHTa [O/HKHO 6biTb 1 MKM MM Bbille, U cledyeT paccMaTpuBaTh
[nanasoH TemnepaTypbl OKpyxXatoLeil cpepl, C TeM YTO6bl MOy4YUTb XOPOLLEe 1 CONoCTaBNMOe N3MepeHNe.

B ASTM F 2249 n3noxeHbl KOHKPETHbIE NONOXMTENbHbIE/OTPMUATE/bHbIE 3HAYEHUS CONPOTUBEHUS, a TakKe
Apyras uHdopmaums 06 aKCrlyaTaLMoHHON NPOBEPKE N TEXHNYECKOM 06CYXUBaHNN.

Mpumep 2:

Kabenu MoxHO NpoBepATb OAWH pa3 B NATb JIET WK Hallie Npu 1CNosib30BaHNN BHe NOMELLEHNS U OAUH pa3 B
[ecaTb NeT UK Yalle npu UCMoNb30BaHUM BHYTPU NMOMELLLEHUs MyTeM OTPe3aHUs KOHLEBbIX COeavHUTENel OT Kabens u
BU3yaslbHOr0 OCMOTPa KOHLIOB Kabens Ha Hasimume kopposun. Ecnmn nmeloTcsi mpusHaky KOppo3vuu Wan Apyrue Hewc-
NPaBHOCTY (Pa3spbIB XW/1. OTOXOKEHHbIE MeHble XW/bl U T. [.), TO 060pyfoBaHNe AO/DKHO ObiTb U3BLATO U3 3KCMsyarta-
ummn. Ecnu Takmx HencnpaBHOCTEN He CyLLeCTBYET, TO Ha HEero A0/MKHbI ObiTb YCTAHOB/EHbI HOBbIE COEANHUTENN 1 060-
pyf0oBaHue BO3BpaLLEHO B 3KCMlyaTauuio. HeobxoanMo yunTbIBaTb UHTEHCUBHOCTb OTKA30B, YTOObLI ONpefesinTb nepu-
O[IMYHOCTb NPOBEPKY 3TOrO BUAA.

C.4 TexHunyeckoe o6CnyXnBaHne, XxpaHeHne, PeMOHT 1 YyTUIn3aumus

B HacTosileM cTaHJapTe He pacCcMaTpuBalOTCA 3KCM/lyaTalWOHHbIe UCTbITaHUs, HO OHWU MOTYT NPOBOAUTLCS B
COOTBETCTBMM C HALMOHA/IbHBIMU UM PETVOHA/IbHBIMU pernamMeHTamu uav no TpeboBaHmMio noTpebuTtenei.

C.4.1 TexHu4yeckoe ob6cnyXmBaHue 1 xpaHeHue

[insa Toro 4To6bI 3a3emMAsOLLIEe UM 3a3eMsI0LLEee 1 3akopayrBaloLLee 060pyAoBaHe obecneunsasno 3awmty
pabouero nepcoHasia, nosib3oBaresib JO/MKEH NPOBOANUTL €ro TeXHUYECKoe 0B6C/YXUBaHWNE U XPaHWUTb B XOPOLLUUX YCI10-
BUsIX. PyKOBOACTBO MO akcnayatauum 1 cbopke fO/MKHO CTaTb CNPaBOYHbIM AOKYMEHTOM B 3TOM OTHOLLIEHWN.

C.4.2 PemOHT
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B cnyyaB pa3bopku nocsne oTpesku yacTeil nofBepraemMoro MUcnbiTaHuio kabens ee cnegyeT OCYLWEeCTBAATL B
MO/IHOM COOTBETCTBMK C 0603HAYEHNeM Tuna. PEMOHT AO/KEH NPOBOAWTL U3rOTOBUTE b UM KOHEUHBbIV COOPLLMK Nog,
ero pykoBOoACTBOM. HO He pekomeHAyeTCsi PeMOHTMpOBaTb 060pyAOBaHVEe B Crlyyae BO3AEWCTBUA KOPOTKOTO 3aMblka-
HUA.

C.4.3 Ytunusaums

YCTpoiicTBO, Noagepriieecs BO3AENCTBUIO TOKa KOPOTKOTO 3aMblkaHWs, AO/MKHO 6biTb YTUIM3UMPOBAHO, ecin
TOMbKO NOC/e NPOBEAEHUS TLATE/IbHON NPOBEPKU, BbIYMCIEHUI A M OCMOTPA He 6bUI0 YCTAaHOB/IEHO, YTO BO3AeliCTBME
6bI/10 HACTONIBKO HE3HAUUTENbHLIM, YTO HE OKa3asl0 HWUKaKOro oTpuLaTesIbHOr0 MeXaHW4eckoro U TensoBoro BO3Aein-
cTBuA. Ecnm ecTb xoTs 6bl Maneiilee COMHeEHME B TOM. YTO YCTPONCTBO HAX0AMTCA B paboyem COCTOSHWW, TO ero cne-
AyeT yTunusuposaTb.

C.5 Bo3pgeiicTBmne NoaHOro Toka KOPoTKOro 3aMbikaHns (K3)

Hannumne nonHoro Toka K3 Ha 3/1eKTpoyCcTaHOBKax 1 Ha 3a3eMISIIOLLEM WX 3a3eMASIOWEM 1 3aKopadMBatoLLeM
060opyAoBaHMK ONpeaensioT A0 Havasna UCnosb3oBaHuA. BaxHasa nHdopmaums usnoxeHa B ctaHgaptax IEC 60909-0,
IEC 60909-1. IEC 60865-1. IEC 60865-2 n ASTM F855 (cM. Takxe puUCyHOK 9).

MoBbILLEHHOE 3HAYeHNEe TOKOB KOPOTKOTO 3aMblKaHWS B MecTax C BbICOKMM 3HaYeHWeM WHAYKTUBHOIO COMpo-
TUB/IEHNA B CPaBHEHUWN CO 3HAYEHWEM aKTUBHOrO COMPOTUB/IEHUS CO3AaeT MOoBbilleHVe adihekTa acUMMETPUN, OKasbl-
BalOLLIEro CyLLIECTBEHHbIE MEXaHNYeCcKne BO3AeNCTBuS.

Takoe MOBbILEHHOE COOTHOLUEHWE MPUBOAWT K MOBbILLEHHOMY MMKOBOMY TOKY B TeYeHue NepBbIX HECKOSbKMX
LIMK/IOB, BC/IEACTBME Yero MexaHnyeckve BO3feiNCTB/SA BO3pacTatoT NpornopLMoHaibHO KBagpaTty Toka 1 60/bLIoe CooT-
HOLLEeHWe MOXeT y[BOUTb 3HaYeHne ToKa U yBesmunBaTb BO3AENCTBME 3a CHET 3TOro B YeTbipe pa3a. Pasmepbl 060py-
[l0BaHNA JO/MKHBI 6bITb ONpeAeneHbl COOTBETCTBYOLLIMM 06pa3oMm.

B HacTosilem cTaHfgapTe coxpaHeHHble Ko3hthULMEHTbI aMNAUTYAbl PaBHbl 2 NS HWU3KOTO HanpsxeHusa u 2.5
npu 50 'y, (nnm 2.6 ana 60 'u) AN BICOKOTO HANPsHKEHWS, HO B HEKOTOPbLIX MecTax KO3(PMUUMEHT aMnanTy bl MOXeT
6bITb BbILIE, HAaNpUMep, 2.7 13-3a COOTBETCTBYIOLLETO 3HAYEHNSA OTHOLLUEHUA PEeakTUBHOTO COMPOTUB/IEHNS K COMPOTUB-
NIEHMNI0 NOCTOSIHHOTO Toka (oTHOLeHWe X' R) U HauaslbHOI TOUKM TOKa Ha KPUBOM HaMNpshkeHus.

M3MeHeHUs B 3HAYEHUAX OTHOLLIEHNS XSR 1 HauauTbHbIX TOUYKaxX TOKa BAekyT 3a CO60li N3MeHeHWe NoJIHOTo Toka
K3. Yem Bbiwe 3HaveHne X/R, Tem 60/blUe MrHOBEHHbIi MakCMMasbHbIi TOK U NPOOMXUTENbHEE Bpems, Tpebyemoe
[Ans Toro, 4To6bl MOMHBIN TOK K3 BEPHY/ICA B CUMMETPUYHYt0 chopmy.
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Mpunoxexnue D
(cnpaBoyHoe)

PyKoBOACTBO N0 onpefesieHnio aKBUBaNEHTHOro cpeiHeKBaApaTNuYeckoro aHauyeHunsa kpaTkospe-
MEHHOTIo TOoKa 3a,D,aHHOf/‘I npoaONXUTENTbHOCTHU

[ns onpefenenns Toka KOPOTKOro 3amblkanus |, (cM. 5.7.4) ana pacueta unterpana [xoyns fxx 4cnepyet
1cnonb3oBaTh MeTos B cooTeeTcTaum ¢ pucyHkom 0.1,

O6|.L|,ee BpemMsa { ncnbliTaHNA Ha rpachKe AENAT Ha OeCATb pPaBHbIX yacrei BEPTUKA/IbHbIMU JTMHUAMU 0-
0.1;...1 v Ha aTuX BEPTUKANSAX M3MEPAIOT CPe/jKeKBaApaTUYECKOe 3HaUEHIE COCTABAIOLMX NepeMEHHOT0 Toka.

3TN 3HaYeHUsi 0603HavarTCA:

Zo,Z, ...Z10,

roe Z= X' u X - 3HaueHne cOCTaB/sAtoLLeli NepeMEHHOro ToKa OT Hy/IEBOW /IMHAW 40 MAKCUMasIbHOTO 3Ha-
UeHusi.
OKBMBA/IEHTHbIV CpeiHEKBaAPATUUECKU TOK 8 TeueHe BpeMeHU (, paccUMTLIBAIOT MO hopmyne

CocCTaBnsioLLy0 NOCTOSHHOTO TOKa, NpefcTaBneHHyto kak CC. He yunTbIBatoT.

MpumedvaHue - COCTaBASIOLYH NOCTOSAHHOTO Toka CC MOXHO He YYNTbiBaTh A/ NPOAO/IKUTENLHOCTY
KOPOTKOrO 3amblkaHnsi 1 ¢ wim 6onee. [ns npopo/mxuTensHocTy 0.5 ¢ nNpu pacuete uHTerpana Jkoyns Heo6XxoAauMo
YBE/IMUUTL 3HAUEHUS TOKA KOPOTKOTO 3amblkaHusl Ha 4 %. ANsi 0YeHb KOPOTKOM NPoAo/mKUTensHocTn (Huke 0,2 ¢) co-
CTaBnsoLLell NOCTOSIHHOTO TOKa Henb3si NpeHe6peUb 1 AaHHbIA MeTos He NPUMEHSIOT.
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AA' - BepxHssa ornbaroLas BOJHbI TOKa;

BB" - HWXHASA ormbatoLlas Bo/HbI TOKa;

CC - cocTaBnsoLas NOCTOAHHOIO TOKA; CMELLEHNe HY/IEBOW JIMHUN BOMHbI TOKA OT UCXOAHOW HYNEBOI NNHWM
B /110601 MOMEHT; OHO OTO6paaeTCs MOMOBUHON PaCCTOSIHUA MO BepTUKaIM MeXAy BepxHeli ormbatolieil 1 HWKHei
ornéatoLeir;

20 ... 210- cpepHekBaspaTMuecKkoe 3HaUYEHWe COCTaB/SIOWEl NePeMEHHOro Toka B /060 MOMEHT, N3MepeH-
HOe OT UCXOAHOr0 YPOBHS; COCTaBNAIOLLLAA NOCTOAHHOMO TOKa UrHOpUpyeTCs;

X, - MUKOBOE 3HaYeHVe COCTaB/IALE/ NEPEMEHHOTO TOKA B MOMEHT MHULMMPOBAHUS KOPOTKOTO 3aMblKaHUS;
OHO OTOGpaxaeTcs NOJIOBUMHOW PacCTOSIHUSI MO BEPTUKaIM MEXAY BepxHel ormbaloliein n HmkHelh ornbatowein B To4-
ke O:

X, - MUKOBble 3HaYeHWs, 0TObpaxkaeMble NOMIOBUHOW PaCCTOAHNA NO BEPTUKAIN MeXay BepxHei ornbatoLeli n
HWXKHeli ornbalollet Ha pasHo pacnpeaeneHHsix Toukax ot 0,1 go 1;

BT- NpOAO/IKATENBHOCTL KOPOTKOTO 3aMblkaHus 1.

PucyHok D.1 - OnpepgeneHne Toka KOPOTKOrO 3aMblKaHWA
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Mpunoxexve E
(o6si3aTenbHOE)

ﬂepeueHb ncnbiTaHnii Tuna

Ta6nwunuya E.1-MNepeyeHb UCnbITaHWiA TUMNA, OTHOCALLMXCA K Nogpasgenam

Moppaspensi
XapakTep ucnbiranus TpeboBaHua  VicnbiTaHus
HepaspyLatoLmii 4.1.42,43 52
HepaspyLuatoLumii 45,47 5.2
Pazpywatowmii 4.5 54.1
PaspyLuatowmii 45 5.4.2
Pazpywatowmii 45 55
HepaspyLatoLuii 4.6 5.2
Paspywatowpii 45.46 5.6
Pazpywatowmii 45.4.6.4.7 5.71-5.7.5
HepaspyLuatoLmii 4.9 5.2
HepaszpyLuatoLuii 4.9 5.8
HepaspyLuatopii 4.8 52
HepaspyLuaroLumii 4.10 5.2
Paspywatowmin n He- 4.3.1 MepeyeHb
paspyLiatoLuii ncnblTaHuii

5321

*' icnbiTaHne, NPOBOAMMOE Ha 06pasLax.
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Onucaxve

MpoBepsiiTe, 4YTOObI KOMMOHEHTbI
YCTPOICTB COOTBETCTBOBA/IM TEM-
nepaTtypHbiM ycnosusM u ob6na-
CTAM NpYMEHeHUs

MpoBepsiiTe Bclo cOOpKYy coeau-
HEeHWii 1 ycTpoiicTBo (B c6ope)
McnbiTaHne Ha yCTasloCTb Ha Ka-
6ene C KOHUEBbIMW COeAUNHUTENS-
MU

WcnbiTaHne kabensi ¢ KOHUEBbIMU
COeMHUTENSIMA Ha  BNaronpoHu-
LaemMocTb

WcnbiTaHne kabensi ¢ KOHLEBbIMU
COeIMHUTENAIMM Ha OTPbIB
MpurogHoOCTb 3aXWMOB [ANsi  CO-
e[VMHUTENbHbIX Y3/10B

McnbiTaHne Ha 3akumax, ukcu-
POBaHHbIX COeANHUTESbHBIX y3/1ax
1 COEAMHEHWSIX B YCTPOWCTBaX
VcnbiTaHne Ha TOK KOPOTKOro 3a-
MbIKaHUs

MpoBepka MapKMpoBKK

lMpoBepka A0/TOBEYHOCTN MapKu-
POBKM

Bepudukaupms N30/1pYyoLLEero
35emMeHTa

MpoBepsiiTe, 4TOGbI WHCTPYKLMM
U3rOTOBUTENS WM KOHEYHOTO

c6opluKa COOTBETCTBOBa/IN yCTa-
HOBJIEHHbIM TPE6OBaHUSAM

[Ons kabeneli, He COOTBETCTBYIO-
wmx M3K 61138

MeTog ncnbiTaHns

BusyasnbHoe
TBEPXKAEHNE

noa-

BusyasnbHoe
TBEPXKAEHNE
McnbiTaHne

nog:

McnbiTaHne

VcnbiTaHne
MpoBepka Bpy4HyO

VcnbiTaHne

cnbitaHne

BusyansHoe
TBEPXKAEHNE
McnbiTaHne

nog-

Bepudpmkaums

BusyanbHoe
TBEPXAEHNE

noa-
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MpunoxeHve F
(o6s3aTenpHoe)

Knaccudunkauuns gedektos

F.1 O6wume nonoxeHuns

Hacrosee npuioxeHve 6bl710 pa3paboTaHo A1 COr/TaCoOBaHHOTO PacCMOTPeEHUst YPOBHS AedekToB (KpuUTu-
YECKMX, KPYMHbIX WM HE3HAUUTE/IbHBIX) NEepPeHOCHOro 060pyA0BaHNA U YCTPOICTB AN1A 3a3eM/IeHUs U 3a3eM/IEHNS 1
3aKopauvBaHus, a Takxe OTAe/bHbIX KOMMOHEHTOB Mo 3aBepLUeHnn aTana npoussoacTsa (cm. IEC 61318).

B tabnnue F.1 paccmatpusatoTcsi Tpe60BaHNUS U UCTILITAHWS! B OTHOLLEHUM COOTBETCTBYIOLMX AE(IEKTOB 060-
pygosaHus (B cbope). KacaTenbHO OTAENbHOrO KOMMOHeHTa Tabnmua F.1 fo/mkHa 6blTb YMEHbLUEHa [0 COOTBETCTBY-
IOLLIEr0 KOMMOHEHTA.

Tab6nuuya F.1-Knaccudvkauma gedektoB 1 OTHOCALLMECS K HUM TpeboBaHMA 1 UCMbITaHNA

Tun gedektos

OnucaHue TpeGoBaHMiA Kputu- Kpyn- Hesha- Vicnbimanus
YecKuii Ll HMTeClb— Moppasgensi
HbIA
OO6Lume NonoxeHus
(conpoTvBNEeHne TOKy KOPOTKOrO 3amblKaHus) X 5.7.6
(MexaHnyeckoe CoOnNpoTUB/IEHNE) X 5.7.6
4.2 OnekTpuyeckme napameTpbl 5.2
X BU3yasibHOE Mofa-
TBEPXAEHNE
4.3 Kabenun ana 3aseMneHns n KOpoTKOro 3amMblkaHus X
(B cooTBeTcTBUM ¢ IEC61138) 531
Kabenu, He cooTBeTcTBYOWMe |IEC 61138 X 5.3.2.2
(mMexaHunyeckas sawmTa) X 5.7.6
4.4 3aKkopoyeHHble LVHbI
(conpoTrBNeHne TOKy KOPOTKOTO 3aMblkaHus) X 5.7.6
(COBMECTMMOCTb C 3/1EKTPOYCTaHOBKOIA) X 5.2 pykoBOACTBO
45 MpucoeanHeHne kabenei K XecTKMM 4acTAM BHYT-
pv YCTPOCTB
(HaTsKHas rpnsHaa) X 55
(ycTtanocTb 1 BIaXHOCTb) X 54"
(monyctumas Harpyska no Toky) X
(kayecTBO COeaUHEHNIA) X 576"
4.6 3aXnMbl
(conpoTrBAeHVe TOKY KOPOTKOro 3amblKaHus) X 5.7.6
(3aTsKHbIE 32KMMbI - KPYTALLMIA MOMEHT) X 5.6.1
(npurogHocTb) X 5.2 pykoBOoACTBO
(anekTpuyeckme napameTpbl) X 576"
MpyXUHHbIE 3aKMMbI (YCTAHOBKA U CHATWE) X 5.2 pykoBoACTBO
4.7 3asemnstoLLee 1 3akopaymBatoLLee YCTPOCTBO
(conpoTvBneHne TOKy KOPOTKOTO 3amblKaHus) X 5.7.6
(KOHCTPYKLMS) X 5.2 Bu3yasibHbIli
4.8 V3onvpytowmii anemMeHT U30MpyoLLEero npuesno- X 5.2
cobneHus Bepuchukaums 2
4.9 MapknpoBka
(AoNroBeYHOCTb) X 5.8
(oTcyTcTBME) X 5.2 BU3yasibHbIin
(HenpaBwbHasi MapKVpoBKa) X 5.2 BM3yasibHbIli
4.10  PykoBOACTBO NO aKcnnyaraumm
(oTcyTcTBME) X 5.2 BM3yasibHbIl

" McnbiTaHue, CBsi3aHHOE C KaYecTBOM COeAVHEHU, [O/MKHO Takke NPOBEPsiTb AOMYCTUMYO Harpy3Ky no TOKY.
2 OcHOBaHO Ha feknapauyu U3roToBUTENSI.
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CrtaHgapTtbl IEC u ISO

IEC 60050-101:1998
IEC 60050-121:1998

IEC 60050-151:2001
IEC 60050-195:1998

IEC 60050-601:1985

IEC 60050-651:1999

IEC 60071-1:2011
IEC 60071-2: 1996
IEC 60228:2004

IEC/TS 60479-
1:2005

IEC 60743:2008
IEC 60832:2010
IEC 60855:1985
IEC 60865-1:2011

IEC/TS 60865-
2:1994

IEC 60909-0:2001

IEC/TR 60909-
1:2002

IEC/TS 61201:2007
IEC 61235:1993
IEC 61472:2004
IEC 61936-1:2010
IEC 62475:2010
ISO 48:2007

1ISO 9000:2005

CtaHpgapT CENELEC
EN 50508:2008

CtaHgapTtel ASTM
ASTM F855-04

4 B npouecce NoaroToBKu.
44

Bubnnorpadus

MexayHapoaHblli anekTpoTexHuyeckuii cnosapb. Yacte 101. MaTtemaTtumka

MexayHapogHbli 3n1eKTpoTexHuuyeckunii cnosapb. Yactb 121.
TM3Mm. Mi3ameHeHne 1:2002

MexayHapoaHblli anekTpoTexHuyecknini cnosapb. Yactb 151. SnekTpuyecxme u
MarHuTHble ycTpoiicTBa

MexayHapoAHbI/i 3n1eKTpoTexHU4Yeckunini cnosapb. YacTtb 195. 3asemneHune u 3a-
WnTa OT NOpaXeHns aNeKTpuyecknum TokoMm. N3meHeHne 1:2001

MexayHapoaHbli 3anekTpoTexHuyecknini cnosapb. MnaBa 601. Mpou3BoACTBO,
nepefava u pacnpegeneHve anekTpuyeckoi aHeprum. Obwme noHaTua. M3me-
HeHve 1:1998

MexayHapoAHbli 31eKTpOTeXHUYECKNii CnoBapb.
HanpsxeHunem

KooppguHauusa nionaunmn. Yacte 1. OnpegeneHus, npuHUUnel 1 npasuna

dnekTpomarHe-

Yactb 651. Pa6orta nopg

KoopguHauuna nionaunmn. Yacte 2. PYyKOBOACTBO NO BHEAPEHUIO
MpOBOAHMNKN N30NMPOBAHHBIX kabenei

Bo3geiicTBMe 3/1€KTPMYECKOro ToKa Ha Ntogeit N JoOMalHNX XUBOTHbIX. YacTb 1.
O6uime acnekTbl

Pa6oTta nog HanpsxeHnem. TepPMUHONOINA, OTHOCALLAACA K UHCTPYMEHTY, 060-
pyaoBaHuio 1 npubopam. MismeHeHne 1(2008)

M3onupyowme wrtaHrn {M30NATOPHbIE CTEPXHU) U YHUBEPCA/bHbIA UHCTPYMEHT
N ocHacTka Ansa paboTbl No4 HanpsXXeHneMm.

Tpybkn wun3onupylouime ¢ MeHHbIM 3arnosIHEHWEM W CNJIOWHbIE U30NUpYOLWne
CTepPXHU ANna paboT noj HanpsxeHnem

ToKM KOpPOTKOro 3ambikaHusi. PacueT acppektoB. HacTe 1. OnpegeneHus n meto-
Abl pacyeTa

TOK/ KOPOTKOTO 3amblkaHusl. PacueT adphekToB. YacTb 2. Mpumepbl pacyeta

TOKM KOPOTKOTO 3aMblKaHWa B TpexdasHbiX CcucTemMax MepeMeHHOro TokKa.
YacTtb 0. PacyeT ToKOB

TOKM KOPOTKOTO 3amblkaHUs B TpexdasHbiX cuctemax nepeMeHHoro Toka. Yactb
1. KoathpuuymneHTbl 415 pacyeToB TOKOB KOPOTKOTO 3aMblKaHUA B COOTBETCTBUU C
IEC 60909-0

Mcnonb3oBaHne HOPMUPOBAHHOIO MNpefesibHOro HanpsXXeHUs MNPUKOCHOBEHMUSA.
PyKoBOACTBO NO NPUMEHEHUI0

PaboTta nof HanpskeHuem. M3onupylowmne nonble Tpybbl ANS 3NEKTPOTEXHUYe-
CKMX uenei

PaboTbl nog HanpskeHneM. MUHUMAsIbHbIE PACCTOSAHUA NPUBANXKEHUSA K cUCTe-
MaMm nepeMeHHOro Toka ¢ HanpsaxeHnem ot 72.5 kB go 800 kB. Metop pacueta
YCTaHOBKM 3Hepretuyeckme rmMepeMeHHOro TOoKa MOLHOCTLI0 cBbiwe 1 kB.
YacTtb 1. O6uime npasmna

MeTogbl ucnbiTaHWii TOKOM 60MbLIONM BeANYMHbI. OnpegeneHus u TpeboBaHns K
ncnbiTatesibHbIM TOKaM 1 cucTeMam u3MepeHuning

Pes3vHa BynkaHM3uMpoBaHHasi Unu TepmonnacTuyHasa. OnpefeneHve TBEPAOCTH
(tBepgocTb oT 10 IRHD go 100 IRHD)

CucteMbl MeHemXMeHTa kavyecTBa. OCHOBHbIE MOJIOXEHUSA U CNoBapb

LTaHrM uM30nuUpyloWmne yHUBEpCcasbHble AN OnepaTWBHbIX pa6oT B 31€KTPo-
yCTaHOBKaX BbICOKOTO HanpsXeHus

CTaHgapTHble TEXHUYECKUE YC/IOBUS Ha BPEMEHHOe 3aluTHoe 3a3eM/ieHune, uc-
No/b3yeMOoe Ha OTK/UEHHOI 9/1eKTPUYEeCKol CeTn 1 060pyA0BaHUN
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CTaH,EI,apTHbIe TexXHu4yeckme ycsosma Ha MeTodbl aKCnayaTayUOHHbIX ncnbiTaHnia
BPEMEHHO 3a3eM/IEHHbIX YCTaHOBKax ¢ HaBeCHbIMW nepemMblHKaMn Ha OTK/TIOYEeH-
HbIX 3/TEKTPUYECKUX CeTAX U 060pyAOBaHI/II/I

PykoBoACTBO MO MeTofaM TEXHWYECKOrOo O6CNYyXWBaHWUS BK/HOUYEHHbLIX 3/1€KTpU-
yeckux cetei

PykoBOACTBO MO 3aWMWUTHOMY 3a3eMJ/IEHUIO 3/1EKTPUYECKUX ceTei
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