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Communauté Européenne
(Esponerickoe coobuectso)

Aunpektusbl EC npencrasnstor

coboit opuandeckue obs3atenbHbie
cneumpmkaumm ans Esponerickoro
Coobuwectsa. Mx uensio sengertcs
YHUPUKALMS 30KOHOOATENbHBIX W
QOMMHUCTPATMBHBIX CrieUMdUKaLmit B
PA3MMYHBIX CTPAHAX LS YCTPAHEHMM
6apbepoB NPU TOPTroBME U330 PA3NUUMMI
B HOLUMOHQMbHBIX CTAHAAPTAX.

[ng nponaxu npooykta HA pbiHke
HeoBX0OMMO MOATBEPAMTH Er0
COOTBETCTBME ONpeeneHHbIM
ampektmsam. K onHow 1 o xe
NPOOYKLMM MOXKET NPUMEHSTLCS
HECKONbKO AMPEKTMB CPA3y, HaNpMMep,
OMPEKTUBA MO 3MNEKTPOMATHUTHOM
COBMECTUMOCTM M IIMPEKT1BA MO
HU3KOBOMbTHBIM CUCTEMOM.

K nponykumnn WAGO npumenstorcs
cnenytowme
AvpekTtusbl EC :

2006/95/EC
- AMPEKTUBA MO HU3KOBOMBTHBIM
cMctemam

Iupektmsa otHocuTed K “rotoomy”
3neKTpUYeckoMy 060pyaoBaHMIO,
NPenHa3HQYEHHOMY ANS UCMOMb3OBAHMS
NPY HOMUHANBHOM HanpsxeHumn ot 50
no 1000 B nns nepemeHHoro Toka u ot
75 no 1500 B ans nocrosHHoro toka.

LaHHas amMpekTMBa NprMeHsetcs K
TAKOM MPORYKLMM KAK MOHTUPYEMbIE
Ha DIN-periky knemmbl, o6bluHble
KNEMMbI, MORYIbHbIE KNEMMbI, KNTEMMHbIE
KOMOQKM M T.M., KOTOPAS COOTBETCTBYET
crneunprKaLMIM eAMHbIX EBPOMEMCKMX
CTAHOAPTOB M MX OTAENbHBIX YACTEN
(Hanp., EN 60947 ans MoHTMpyeMbix
Ha DIN-periky knemm 1 EN 60998 ans
OBBIUHBIX KNEMM).

Mapkmposka coorsercrams CE

[OMKHA BbiTb HOHECEHA HA BCe
aMeKTpUYEeckoe 06OPYNOBAHME MM,
MPM HEBO3MOXHOCTM, HO HOMMEHbLLYIO
ynakosouHyto eauHuuy. C nomouwubo
mapkuposku CE npoussoourenu
MOATBEPXKAAOT COOTBETCTBME CBOEM
NPOAYKLMM HEOBXOAMMBIM AUPEKTUBAM.

Bmecre ¢ mapkupoekown CE
NPOW3BOAMTENM NPEAOCTABMSIOT
“Heknapaumio cootserctaus” EC ans
csoel npoaykumu. [poussoamtens
06530aH MMETb LEKMTAPALMIO COOTBETCTBUS
W NpenbsBnsTh ee No TpeboBaHUIO
HALMOHQTbHBIX OPFAHOB TEXHUYECKOTO
Hagsopa.

2004/108/EC
- AMPEKTUBA NO 3N1eKTPOMArHUTHOM
COBMECTUMOCTHU

[laHHble BUMpeKTMBLI NpUMEHSIOTCS K
no6o annaparype, 060pyLoBaHMIO

M CUCTEMAM, COREPXKALLMM
3NEKTPUUECKME MK 3NEKTPOHHbIE
komnoHeHTsl. BAPT (Bundesamt

fur Post und Telekommunikation /
QepepansHoe ynpaeneHue nouThl 1
TENEeKOMMYHMKALMI) MMEeT MONHOMOUMS
HQ MPOBEAEHMS PA3NUUMIA MEXAY
NPOCTBIMM U CTIOXHBIMM KOMAOHEHTAMM.
Ha npoctble koMnoHeHTsI, Takue

KaK pe3ncTopsl, npeobpazosateny,
MHTETParbHbIE CXEMbl, Pene M T.M.
Mapk1poBka He HanocwuTes. K cnoxHbim
KOMMOHEHTAM: 3MEKTPOABUIATENSIM,
3MEKTPOHHbIM MAATAM, TEPMOCTATAM M
T.M. OMPEKTUBA NO 3NEKTPOMATHUTHOM
COBMECTMMOCTU MPUMEHSETCS TOMBKO
€CMW OHM NPORAIOTCA HEMOCPELNCTBEHHO
KOHEYHOMY MOMb30BATENHO.

www.wagospb.ru

Bcs npomykums, nonanatowwas

nogd OeMCTBUS AMpeKTHBbI 06
3MEKTPOMATHUTHOM COBMECTUMOCTM
AomxHa umetb mapkmposky CE

Ha kopnyce. Takas MapK1poBKa
NOATBEPKAAET COOTBETCTBME
HEOBXOAMMBIM CTAHOAPTAM.

2006/42/EC
- AMPEKTUBA MO MALUUHAM U
MeXAHU3MAM

[anHas aupekTMea npumenseTcs
K 30BEPLUEHHBIM MALMHAM UK
060pynoBaHUIO.

OnHako, NPOU3BOAMTENM MALLMH M
060pynoBaHus 0653aHbI MCMONb3OBATH
KOMMOHEHTbI, COOTBETCTBYIOLLME
HeobxoamnMbiM oupektsam EC
(Hanp., AMPEKTMBA MO HWU3KOBOMbTHBIM
CUCTEMOM MMM MO NEKTPOMATHUTHOM
COBMECTUMOCTH).

BuinonHeHne u cootsetctBMe AAHHBIM
AMPEKTUBAM HEOBXOAMMO And
cBOBGOAHOM peanusaumm NPORyKUMK Ha
BCeM Tepputopmm Esponbl.

Oupektuea 94/9/EC npnbopsbi n
30LWMTHBIE CUCTEMBI ANS NPUMEHEHUS
BO B3PbIBOONACHbIX CPEAAXx,

ATEX 100a

Obwas TexHMueckas MHPoOpMaLMs Mo
NPMMEHEHUIO 3MEKTPOOOOPYAOBAHMS BO
B3PbIBOOMACHBIX CPENAX.



Cneuundukaumu IEC/EN
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B YACTHOCTH, K KOHCTPYKLUMK 1N YCNOBUAM MCMNONb3OBAHUA KNEMM U COGJ:IMHMTeJ'IeIZ, npMBEAEHHbIX B AAHHOM KATanore,

NPUMEHSIOTCA cnenytolme CTaHOAapThi:

IEC 60364-1

VDE 0100-100

/.. MoHTaX 3HepreTyeckmx yCTaHOBOK ¢
HOMMHAMbHBIM HanpsxxeHnem no 1000 B
- basossle npuHUMNLI, oLeHKa oBLmx
XAPAKTEPMCTHK, OnpeneneHms

EN 50110-1
VDE 0105 uacm 1

/ 3KCI‘InyGTOLLMSI SNEKTPUYECKMX YCTAHOBOK

IEC 61140

EN 61140

VDE 0140 yacm 1

/ 301MTa OT NOPAXKEHMS SNEKTPMUECKMM TOKOM
- Obwme acnekTsl yctaHoBKM 060pynoBaHMs

VDE 0100-482

HD 384.4.48251

/MOHTaX 3HEpPreTMUECKMX YCTAHOBOK €
HOMMHAMbHBIM Hanpsxxeruem no 1000 B
[poTHBONOXAPHAS 3AIUMTA ANS CMELMATbHBIX PUCKOB
unu onacHocteM

VDE 0100 yacts 710

/- Tpe6oBaHus Ans cneumansHbIM yCTAHOBOK M
pacnonoxeHui, yacts 7 10: npumeHerme 8
MemuumMHe

VDE 0100-718

/- Tpe6oBaHus Ans cneumansHbIM yCTAHOBOK M
PACMONOXEHMM

yacts 7 18: aOMUHUCTPATUBHBIE COOPYXKEHMS

IEC 60664-1

EN 60664-1

VDE 0110 yacm 1

/ KoopamHaums usonsumm ans obopynosamus
HWU3KOBOMBTHBIX CUCTEM

- OcHoBHble NonoxeHws, TPe6OBAHMS 1 UCTILITAHMS

IEC 60204-1

EN 60204-1

VDE 0113 yacm 1

/ Besonackocts mawmH - Snektpoobopynosatie
MOLMH M MEXAHM3MOB

- Obwme tpebosaHms

VDE 0118 vacrs 1

/ YcraHoeka anektpoobopynosaHus B paspabotkax,
WAXTAX, KAPbePax

- Obwme TpebosaHms

IEC 600790

EN 60079-0

VDE 0170 yacrs 1

/ DnekTpudeckme annaparsl Ans B3pbIBOONACHOM
atmochepsl

- Obwme Tpebosatms

IEC 60079-7

EN 60079-7

VDE 0170 vacms 6
/ dnexTpudeckme annapaTbl Ans B3PLIBOONACHO
atmochepsl

- MosbiweHHbIM yposeHs 6esonacHocTn “e”

IEC 60079-11

EN 60079-11

VDE 0170 vacrs 7

/ dnexTpuueckme annapaTbl Ans B3PLIBOONACHO
atmochepsl

- Mckpobesonactocts”i”

IEC 60079-14
EN 60079-14
VDE 0165 uacm 1

/ 3HeKTpOyCTOHOBKM BO B3PbIBOOMACHbIX 30HAX

IEC 60079-15

EN 60079-15

VDE 0170 yacm 16

/ DnekTpudeckme annapatsl As B3PLIBOOMNACHOM
atMocdepel

- Tun 3awmtsl “n”

IEC 60038
HD 472 S1
VDE 0175
/ cranpaptsl Hanpsxetus [EC

DIN VDE 0298 uacrs 1

/ Wcnonbsosanue kabenert 1 ibKux WHYpoB B
SHEPreTMYeckmx yCTaHOBKAX

- PekomeHnyeMble 3HAUEHMS NOMYCTUMONM HATPY3KM
no ToKy Ans Kabenem CTAUMOHAPHBIX YCTAHOBOK M
TMBKMX WHYpPOB

IEC 60112

EN 60112

VDE 0303 yacts 11

/ Meton onpepeneHus KOHTPONLHOTO U
CPABHUTENBHOTO MHAEKCOB TPEKMHIOCTOMKOCTM
TBEPMbIX M3OMILMOHHBIX MATEPMANOB

IEC 60529

EN 60529

VDE 0470 uacts 1

/ Crenenu 3awmrbi, obecneunBaemble KOXyXxamu
(o6onoukamu) (konsl IP)

- O6opynoBaHMe M METOdbl MCMbITAHMEA

IEC 60439-1

EN 60439-1

VDE 0660 yacts 500

/ HuskoBsonbTHble KOMANEKTHbIE YCTPOMCTBA
pacnpegnenexms 1 ynpasnexms - YCTpoicTaa,
NOOBEPraEMbIE MCMBITAHUSIM TUMA MOMHOCTBIO UK
4acTUYHO

IEC 60439-3

EN 60439-3

VDE 0660 yacts 504

/- DononHurensHble Tpe6OBAHMS K HU3KOBOMBTHbIM
NEepeKNiouaIoWMM M PEryNIMPOBOYHBIM YCTPOMCTBAM,
NPenHA3HAYeHHbIM ANS YCTAHOBKM B MECTAX,
AOCTYMHBIX ANS UCMONb3OBAHMS
HEKBANMOUUMPOBAHHLIM NEPCOHANOM

- Pacnpenenutenshbie wutsl

IEC 61643-1

EN 61643-11

VDE 0675 uact 6-11

/ MpenoxpaHuTenbHble yCTPOMCTBA, NOAKNIOYEHHbIE
K HM3KOBOJLTHbIM SHEPrOPACMPENENMTENbHbIM
cucteMaM, - TexHuueckme TpebOBAHMS M MeTOmbI
MCMITAHWUM

IEC 60335-1

EN 60335-1

VDE 0700 uacrs 1

/ BbiToBblE M QHANOMMUHbIE 3neKTpHUEcKie
npubopsl. besonacHocTs.

- Obwue tpebosaHms

IEC 60598-1

EN 60598-1

VDE 0711 yacrs 1

/ OcsetutensHbie npubops

- Obuwme TpeboBAHUS U METOABI UCTBITAHUHM

IEC 60715

EN 60715

/- YCTQHOBKA M KpenneHme Ha HaNPABASIOLMX
3NEeKTPUYECKMX annapaToB B YCTPOMCTBAX
pacnpenenexms 1 ynpasnexus

IEC 60999-1
EN 60999-1
VDE 0609 uacts 1

/ Yctporicta coeamnHutensHbie - Tpebosakus
6€30MNACHOCTM K BUHTOBbIM M GE3BMHTOBbIM
KOHTGKTHBIM 3C0KMMAM AN 3NEKTPUYECKMX MEOHbIX
npoBoaos

- Obwme v nononHuTenbHble TPEGOBAHMS K
300KMMOM N8 NPOBOAOB C MNNOLWAABIO NONEPEYHOro
ceuenns ot 0,2 Mm? o 35 mm? (skniountensHo)

IEC 60999-2

EN 60999-2

/- DononxutensHble TpeboBAHMS K 30KMMAM Ans
NPOBOAOB C MNMOLWAALIO NONEPEYHOTO CeYeHMs OT
35 mm? no 300 mm? (skntoumTensHo)

IEC 60998-1

EN 60998-1

VDE 0613 wacrs 1

/ YCTpOWCTBa COEAMHMTENbHBIE ANS HU3KOBOMbTHBIX
Lenew BbITOBOTO M AHANOTMYHOTO HA3HAYEHMS

- Obwue TpebosaHms

IEC 60998-2-1

EN 60998-2-1

VDE 0613 wacrs 2-1

/- Ocobbie TpeboBAHMS K COEAMHUTENbHBIM
kopobkam (coemmnHuTensHbie /UM oTeeTBUTENbHbIE)
LNS TEPMUHANOB MW COEAMHMTENLHOTO
obopynoBaHms

IEC 60998-2-2

EN 60998-2-2

VDE 0613 vacrb 2-2

/- Ocobbie TpeboBAHMUS K COEAMHUTENbHBIM
KOpobKkam (coenmHuTenbHbIe U/UnK OTBETBUTENbHbIE)
A7 TEPMMHQANOB MM, COEAMHUTENLHOTO
060pynoBaHMs 6E3BUHTOBOTO TMNA

IEC 60998-2-3

EN 60998-2-3

VDE 0613 uacrs 2-3

/- OononnutensHble Tpe60oBaAHMS K COBAMHUTENbHBIM
YCTPOMCTBAM KOK OTAEMNbHbIM SNEMEHTAM C
3CKMMAMM, YTOMNEHHBIMM B M30NALMIO

IEC 60947-1

EN 60947-1

VDE 0660 yacts 100

/ Hu3skoBonbTHas KOMMYTAUMOHHAS ANNAPATYPa M
annapaTtypa ynpasneHms

- Obuwwe HopMbI

IEC 60947-7-1

EN 60947-7-1

VDE 0611 yacrs 1

/- BcnomoratensHoe obopynosarue;
KnemMmbl ans menHoro nposona

IEC 60947-7-2

EN 60947-7-2

VDE 0611 yacts 3

/- BcnomoratensHoe obopynosatie; Knemmsl ¢
303eMneHnem

DIN VDE 0611 yacrs 4

/ Montupyemsie Ha DIN-peviky knemmsl ons
COenMHEHUs MefIHbIX MPOBOMOB;

- MuoroyposHesbie MoHTHpyeMsie Ha DIN-peiiky
pacnpenenurenbHbie KnemMmbl 00 6 MM?

IEC 60947-7-3

EN 60947-7-3

VDE 0611 vacms 6

/- BenomorarensHoe obopynosatue; Tpe6osaHus
TeXHMKM 6E30NACHOCTU AN KNEeMM C
npeRoxpaH1Tenem

IEC 61984

EN 61984

VDE 0627

/ Coenwnmrenn - TpeboBAHMS TEXHMKM
6esonacHocTvt 1 anpobaumm

waco'
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Tectbl u TecToBble Npoueaypbl no cravgapram IEC/EN

[lng pasnmuHbix M3nenui, Hanpumep, Ans COeaMHUTENbHbIX MaTepuanos, MoHTMpyeMbix Ha DIN-peliky kneMm 1 coenmHmtenes
M T.0. CYLLECTBYIOT PA3NMYHBIE MPELNMCAHMS MO MChbITaHMM. [lanbHelwmne pasnensl ¢ BAOXKHENILMMKU MCMBITAHMSIMM OTPAHMYM-
BAKOTCS OMMCAHMEM METOLOB UCMLITAHUM M 0bbICHEHMEM WX Lenel. [prBoanMbie AAHHbIE (HAMP., NO HAMPSXEHMIO, TeMnepa-

TYPAMm, cwne) M T.0. CRYXAT NALWb ANg NOACHEHUI U MOTYT PA3NTMYATLCSA OT MCMbITAHKUA K UCMBITAHUIO.

MexaHuyeckue UCNbITAHUS

Bcs npoaykunma WAGO sbinonHset TpeboBanus cneayowmx MeXAHUUECKUX UCMbITAHMIA:

* Ycnosms 3anenkum

3aXXuM NpoBOAHUKA

[se cucremsl coeaunnermn WAGO
3apekomenaosanu cebs B chepe
TEXHOMOTMM 30>KMMA [OBNEHMEM
NPYy>XWHbI.

CoeaguHenne PUSH WIRE-

PUSH WIRE® ans ucnonb3osaHms
OAHOXMIbHbLIX MPOBOAHMKOB (HCII'IP.,
NS OCBETUTENLHOM UM CTPOUTENLHOM
NPOBOAKM, TENEKOMMYHMKALMM, BbITOBbIX
CUCTEM CBS3M WM CUTHARM3ALMM).
PO3Mepb| NPOBOOHUNKOB!

AWG 24 - 12 (0,28 - 4 mm?)
YHuBepcanbHoe npy>XuHHoe
coeauHeHue CAGE CLAMP® ang
OOHOXUMNbHbLIX, MHOTOXXWUIbHbLIX U
TOHKOMPOBOOYHbIX NPOBOAOHMKOB
pa3paboTaHO Ans PA3NMUHbBIX
MPOMBILWNEHHbIX, 3NEKTPUYECKUX U
3NEKTPOHHbIX NPUAOXKeHMH (Hanp.,
TOHKOMPOBOMOYHbIE MPOBOAHUKM
MPMMEHSIOTCS B IMPTOCTPOEHMM, HA
3NEKTPOCTAHLMSIX, B XMMMUYECKOM U
QBTOMOBMNBHOM OTPACAM M HA CYHAAX).
Pazmepsbl nposoaHmkos:

AWG 28 - 2 (0,08 - 35 mm?).

CoenuHenne CAGE CLAMP®S
npeancrasnser cobol aanbHelwee
PO3BUTME YHUBEPCALHOTO MPYXMHHOTO
coeamnmtens CAGE CLAMP®,
NPERHA3HAYEHHOTO AMS MOLKIOYEHUS
ONHOXMIbHbIX NposoaHnkos AWG

24 - 6 (0,2 - 16 mm?), MHOFOXMMbHBIX
1 TOHKOMPOBONOYHbIX MPOBOLHUKOB
(AWG 4/25 mm?, toneko “fst”),
obecneunBas BCe NPEMMyLLECTBA U
6esonacHocts opurmnHansHoro CAGE
CLAMP®. Bonee Toro, TexHonorms
coenmnenms CAGE CLAMP®S nossonser
NONCOEMHATL OIHOXMIbHbIE M
MHOTOXMNbHbIE NPOBOAHMKKM oT 20

no 6 AWG (0,5 - 16 mm?), a Takxe
NPOBOAHMKM C HaKoHeuHnkamn AWG
20 - 6 (0,5 - 16 mMMm?) nocpeactsom
MPOCTOM BCTABKM.

BxonHoe oteepctue nposogHUKa
MAeanbHO MOAXOAMT AN M30NALMM
OUAMETPOM MO HOMMHAMLHOMY
NoNepeyYHOMy CEYEeHMIO MPOBOAHMKA,
obecneunsas NPABULHOE HAMPABAEHME
NPOBOLHMKA.

HomuHanbHoe nonepeuHoe ceueHne M NOAKAIOUAEMbIE MPOBOAHNKU
I. Cornacto IEC 60999-1 / EN 60999-1 / VDE 0609 uacts 1, Tabnmua 1:

D710 OueHb BAXKHO MPU MCMOMb3OBAHMM B
YCMOBMSX CUIbHbBIX BUOPALMHA..

ToHkonpoBONOUHbIE MPOBOAHMKM
ManbIX M OYEeHb MASbIX PA3MEPOB OYEHD
mbKue 1 0eGOPMUPYIOTCS MPK BCTABKE
no ynopa B knemmy. Kak pesynsrar,
M30NILMA NPOBOLHMKA MOXET BbITb
30)KATA, YTO BbI3bIBAET MPEPbIBAHME
KOHTOKTA MMM €10 MOMHOE OTCYTCTBUE.
[ns npepotepalleHns nonanaHms
M30MALMM MPOBOAHUKA B 3CKMUM,

ans MoHtMpyembix Ha DIN-pefiky
knemm WAGO no AWG 12 (4 mm?),
NOCTABAAKOTCS CTOMOPbI ANS U3ONALMM, B
TOM umcne ang nposoaHmkos AWG 28
(0,08 mm?) (cm. pasgen 3).

TeOpeTMHeCKMﬁ anameTp HOM6OJ‘II>UJerO nposona MogkntouaeMbie
HommHanbHoe Mepa AWG NPOBOAHMKM
nonepeyHoe
ceueHMe Kectkmi MMbKm XKectkmr Mbkmit | XKectkmit| Tubkui
b) b o
Knoz):c B Knacc
I, K, M
OnHoXmnbHLIM | MHOTOXMABHBIM OnHoxunbHbIM | MHOroxXunbHbIM | MHOTOXUAbHBIM
MM2 MM MM MM nonenze::;:::em MM MM MM
0,2 0,51 0,53 0,61 24 0,54 0,61 0,64
0,34 0,63 0,66 0,8 22 0,68 0,71 0,8
0,5 0,9 1,1 1,1 20 0,85 0,97 1,02 Hns
0,75 1,0 1,2 1,3 18 1,07 1,23 1,28 onpeneneHus s
1,0 1,2 1.4 1.5 _ _ _ _ COOTBETCTBYIOLEM
1,5 1,5 1,7 1,8 16 1,35 1,55 1,6 canaepT
2,5 1,9 2,2 2,37 14 1,71 1,95 2,08 pofy
4,0 24 2,7 2,99 12 2,15 2,45 2,7
6,0 2,9 3,3 3,99 10 2,72 3,09 3,36
10,0 3,7 4,2 5,1 8 3,34 3,89 4,32
16,0 4,6 5,3 6,3 66 4,32 4,91 5,73
25,0 - 6,6 7,8 4 5,45 6,18 7,26
35,0 - 79 9,2 2 6,87 7,78 9,02

MPUMEYAHME: Ouamerp Hanbonbluero XecTkoro 1 imbKoro NpoBOAHMKA NoaobpaH Ha ocHosaHmK Tabnmusl 1 8 cooteetctamm ¢ IEC 60228 A u IEC 60344 1
on ASTM B172-71 [4], IECA Publication 5-19-81 [5], IECA Publication 5-66-524 [6] and IECA Publication S-66-516 [7] for AWG conductors.
no ASTM B172-71 [4], IECA ny6nukaums S-19-81 [5], IECA ny6bnukaums S-66-524 [6] u IECA ny6nukaums S-66-516 [7] nna nposopHmkos AWG.

a) Pasmepei Tonbko ans mbkux nposontmkos knacca 5, B cootsetctamm ¢ IEC 60228 A.

b) HomuHanbhbitt auametp + 5 %

c) Haubonbwuit puametp ans nposoarukos knaccos |, K, M+ 5 %

Ha npaktuke nonepeuyHoe ceueHne NPOBOAHUKA MPUM. Ha 5% MeHbLIe 3HAUYEHUI, YKA3aHHbIX B Tabnuue!




Creundukaums ans 3aKMMHbIX
anementos [EC 60999-1/EN 60999-
1/VDE 0609, uacts 1, conepxur
cnepytowue Tpeboearms B pasgene 7.1:

3aKUMbI AOJDKHbI AOMYCKATb
npucoeanHeHue NpoBoAHUKOB 663
CﬂeLIVIGﬂbHOFI noaroToBKM.

B HopManbHbix paBoumnx ycnosmsx
NPSMOM 3aXMM (T.e. HenocpeacTBeHHOe
NPUCOENMHEHME NPOBONHMKA

K TOKOBEOYLUEM WMHE KNeMMbl)
obecneunBaeT oNTUMAnNbHOE KAYecTBoO
KOHTOKTA, NPM 3TOM YCTPAHSS BCe
dakTopbl PHUCKa, BO3HUKAIOLME OT
MPOTMBOPACLUMPUTENbHBIX METOAOB.
WHoraa npu pabortax B Mecte
YCTQHOBKM MOXeT notpebosarbcs

Il. Cornacto IEC 60999-2, tabnuua 1:

MCMONb30BAHUE CMELMAmbHbIX METOOB
noaroToeku nposoaHmka. [ns atoro
MOTYT MPUMEHSTLCS PA3NMUHbIE MeTombl
(kak nokazaHo Huxe).

[Npu NpUMEHeHMM YCTPOWMCTB B
BLICOKOKOPPO3MOHHbIX aTMOChepax
NPUMEHSIOTCA CMeLMarnbHbIE YCNOBMS.

B rakom cnyyae Mbl pekomeHayem
MCMOMb30OBATL MM OOHOXMIIbHbIE
Me[Hble NPOBOAHMKM, UK
TOHKOMPOBOIOYHbIE MEIHbIE
NPOBOLHUKM C MPABUILHO OBXATHIMM
Ny>KeHbIMM MeLHbIMM HOKOHEYHUKAMM
MK MEOHbIMM WITUHTOBLIMM
HOKOHEYHMKAMM.

Kak 1 ogHOXMNbHBIM MeaHbIM
NMPOBOAHMK, TOHKOMPOBOMOYHbIM

Pacuethble anametpsl Hanbonee KpymnHbIX MPOBOAHMKOB
Mepa AWG /Kemil [Monknroyaemsbie
HomumHansHoe NPOBOAHMKM
nonepeyHoe
Mrorommns [Frsemsomnomi] o | K oerpcroans
MM2 MM MM MM MM XKectkmir| Tnbkumin
50 9,1 11,0 0 9,64 12,08
70 11,0 13,1 00 11,17 13,54
95 12,9 15,1 000 12,54 15,33
- - - 0000 | 14,08 | 17,22 |[nsonpenenenns
120 14,5 17,0 250 15,34 19,01 |c cooTBetCTBYIOLIEM
150 16,2 19,0 300 16,8 20,48 cTaHaapte ans
185 18,0 21,0 350 18,16 22,05 NPORYKLMM.
- - - 400 19,42 24,05
240 20,6 24,0 500 21,68 26,57
300 23,1 27,0 600 23,82 30,03

a) Paamepbl Tonbko Anst rubkmMx NpoBOAHUKOB knacca 5, cornacHo IEC 60228A.

NPUMEYAHWUE: OnameTp HanbonbLUuero ecTKoro 1 rmbkoro NpoBOAHMKa nofobpaH Ha OCHOBaHWUK
Tabnuubl 1 1 Tabnnuel 3 no IEC 60228 A n, no ASTM B 172-71 [1], IECA ny6nukauusa S-19-81 [2],
IECA nybnukauusa S-66-524 [3] n IECA nybnukaumnsa S-66-516 [7] ana npoBogHukos AWG.

NpoBoAHMK C KOHLIEBOM OMPECCOBKOM

MNpoBonHuMK ¢ ynbTpaseyko-
BOW OMpPeCcCcoBKOM

JTy>xeHbi¥ MeoHbIM HOKOHEeY-
HUK (repMeTUUHbIN 06KIM)
CeueHne knemm cnenyert
BbiGMpaTh Ha 1 war
6onblue NPOBOAHMKA.

OnpecoBaHHbIM WTbIPbKOBbIM

BbIBOA (repmeTnuHo), npenno-
UTMTEMNBHO MEfHbIM C Ny>KEeHOM
MOBEPXHOCTHIO.

www.wagospb.ru

06XMMAETCS K TONCTOM BHYTPEHHEWM
Xune. DT0 NPenoTspaLlaeT HOCTyn
arpeccusHol atmocdepsi (B
30BMCMMOCTM OT KOHLEHTPALMK B
NponpoMMine), KOTopas MoXeT
MPOHMKHYTb B My4YOK MPOBOAC

MO OTOENbHbIM XXMIAM M BbI3BATb
KOPPO3MOHHbIE OTNOXEHMS MexXay
OTOEMNbHBIMM MPOBOAAMM U TOYKAMM
30KMMa.

OavH NPoBOAHUK HA OANH 3AXKUM
Hekotopsie cneundmkaumm VDE nmetor
TpeboBaHme NO NPMCOeaANHEHUIO
TO/IbKO OJHOrO NPOBOAHUKA K
KQXKAOMY 3COKMMHOMY 3/IEMEHTY
(anp., DIN VDE 0611, uacrs 4,

02.91, Pasnen 3.1.9). 310 kacaetcs u
pPEKOMEHOALMIM HEMELKOM accoLumaLmm
QBTOMOBMIBHOM MPOMBILLNEHHOCTH
(VDA) “Mpenocraenenune cneundukaumm
ANs aneKTPoob6OPYROBAHMS MALLMH,
MEXAHMYECKMX YCTAHOBOK M
COOPYXXeHWM B oBTIOM06man0171
NPOMbILUNEHHOCTH” COMMACHO paszneny

15.1.1.3; npoekr 8.93.

Hpyrme cneundukaumm VDE 1 EN
TAKXXE PEKOMEHMYIOT MOAKIIOUeHNe
TONBbKO OAHOrO NPOBOAHMUKA HA
3CDKMMHOI 3NIEMEHT, ECTM TOMLKO
3C0KMMHOM 3MEMEHT He npoluen
cneumarnbHbie UCTLITAHKUS U MOXeT
obecrneumnTs NOOKMOYEHME HECKOMBKMX
NPOBOAHMKOB, HAMPUMEP:

VDE 0609, yacts 1, 12.00/

EN 60999-1:2000, pazgen 7.1

VDE 0660, yacts 500, 01.05/

EN 60439-1:1999 + A1:2004,

pasgen 7.8.3.7

VDE 0113, yacms 1, 06.07/

EN 60204-1:2006, pazaen 13.1.1

Mo 3100 NpuuKHe pekomeHayetcs

NOAKMKOYATL OAMH NPOBOAHMK HA OAHO

3AKMMHOE YCTPOMCTBO AN BbINOMAHEHMS

TpeboBaHmM no GeszonacHocTH

COOTBETCTBYIOLMX CMELMPUKALMIA.

Takor npuHunn WAGO ssnsercs

OCHOBOM AMS PAAA APYIMX TEXHUYECKMX

M S3KOHOMMUYECKMX MPEUMYLLECTB!

- Kaxxabiit npoBonHMk MoxeT BbiTb
NOAKIIOYEH MMM
M3BNIEYEH BHE 3ABMCMMOCTM OT paHee
NOMOKIIOYEHHbIX MPOBOAHMKOB.

- TNpu He0H6XOAMMOCTH CMEHbI
NPOBOAHMKA, MPMAETCS OTCOEAMHMTL
TOMbKO €10, HE 3aTPArMBas APYTHe.

- Kaxabii npoBogHuMK nopcoenmHsercs
HE30BMCUMO.

- MoryT noaknto4aThes pasnmuHbie
KOMBOMHALMK NMONEPEUHbIX CEYEHMI
NPOBOAHMKOB.

Knemmbl WAGO, moHTt1pyemsblie Ha DIN-
PEeNKy MPeanaraoT PasuyHbIe peLleHus
AN NOBbILWEHMS KOMMYECTBA 3AKMMHbIX
3MEMEHTOB:

Haunbonee pacnpoctpareHHsIt cnocob
MOBLILIEHMS KOMMYECTBA TOUEK 3AXKMMA

- 3TO Pa3BETBNEHME OQHOTO MPOBOAHMKA
HQ 0BA MIK TPMU.

Komnanms WAGO npeanaraer 3- 1
4-npoBofHble KneMMsl, He TpebytoLume

OOMNONTHUTENbHbLIX nepeMblqu.
waco'
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Tectbl u TecToBble npoueaypbl no cravgaptam IEC/EN (npoponxerue)
MexaHuueckune ucnbitanusa (npononxenue)

* cnbitaHue Ha BbiTSXeHUe no IEC/EN 60947-7-1, IEC/EN 60998-2-2, IEC/EN 60999-1

[laHHOe MCrbITAaHME MMUTUPYET MEXAHMYECKOE BO3AENCTBME HO 30XKMMHOM 3MEMEHT, HANMPUMEP, ECIM YCTAHOBLUMK TONKAET
MPOBOAHMK B CTOPOHY NS MyYLWero [OCTyna/paboTbl CMEXXHOTO 30XMMHOTO SMIEMEHTA MNK NPOBEPSET NOAKTHOUEHUE NPOBO-
[HMKQ KPATKOBPEMEHHbIM MOAEPTMBAHUEM.

Bo BpeMs mcnbITaHUs TAroBOE ycunme npuknanbiBaetcs 6€3 peskoro ABUXEHMS, B TEUEHME OOQHOM MUHYTbI, K MOAKMIOYEHHOMY
nposoay. TAroBoe ycunue onpeaensercs Ha OCHOBAHME MIOWAAN NONepeYHoro cederms. Hem Bonblue nonepedHoe ceveHue
npoBoaHMKka, TeM bonble Tarosoe ycunme. Hanpumep, Tarosoe ycunue 8 40 H ans nposoanuka cevermem 1,5 mm? (AWG
16) 1 100 H ans nposoaHuka ceuermem 16 mm2 (AWG 6). OaHHbie 3HaYEHMS Onpenensiotcs CTAHAAPTOM M OAMHAKOBbI AN
KNEMM C 30>KMMOM BMHTOBOTO M MPYXXMHHOTO Tna. Bo BpeMs MCrbITaHUs NPOBOAHKMK He AOMKEH HU BbINALATL M3 3AXKMMHOTO
YCTPOMCTBA, HM PA3PbLIBATLCS BO3ME HETO.

St yeoie oo | MRS OCUER | Twosos yaune no EC/EN
KIeMM LOMXHbI Bblj.:lep)KGTb cnegytolme o2 AWG/MCM 6094:-_'7 7-1 609?_{8 2-2 60‘?9}?| 1/-2
BbITKEHUE YCUNUS:
IEC 60947-1/EN 60947-1/VDE 0660, 0,2 24 10 10 10
yacts 100, Tabnmua 5: HU3KOBOMBLTHAS 0,34 22 15 15 15
KOMMYTOLMOHHAS ANNAapaTypa M anna- 0,5 20 20 20 20
patypa ynpasnenus - Obwme npasuna 0,75 18 30 30 30
IEC 60947-7-1/EN 60947-7-1/ 1,0 - 35 35 35
VDE 0611, 1,5 16 40 40 40
yactb 1: Montpyemsie Ha DIN-peviky 2,5 14 50 50 50
KNEeMMbl AN MEAHBIX MPOBOAHMKOB 4 12 60 60 60
IEC 60998-2-1/EN 60998-2-1/ 6 10 80 80 80
VDE 0613, 10 8 90 90 90
yactb 2-1, Tabnuua 104 16 6 100 100 100
IEC 60998-2-2/ EN 60998-2-2/VDE 25 4 135 135 135
0613, - 3 156
yacts 2-2, Tabamua 103: 35 2 190 190 190
YCTpolcTBa coeamHMTENbHbIE AN HM3KO- B : 236
BOMbTHbIX Lienel BGbITOBOro M aHANOMMY- 50 0 236 236
HOFO HO3HAYEHMS.
Ocobbie TpeboBaHMS K COEAMHUTENbHBIM 70 00 28> 285
; 95 000 351 351
YCTPOMCTBAM KOK CAMOCTOSTEMbHbIM 3KC-
MAYQTALMOHHBIM SMIEMEHTAM, LNS KNEeMM S 0000 427 427
! 120 250 427 427
C BMHTOBbIM 3QDKMMOM MM BE3BMHTOBBIX
KITEMM. 150 300 427 427
IEC 60999-1/EN 60999-1/VDE 0609, 185 350 503 503
yactb 1, Tabnmua 3: - 400 503 503
IEC 60999-2/EN 60999-2/VDE 0609, 240 500 578 578
yacts 101, 300 600 578 578
Tabnuua 2:

Tpe6OBon 6e30nacHOCTM onga BUHTO-

BbIX 1 BE3BMHTOBbIX 3AXKMMHBIX 3NEMEH-
TOB On4

MeOHbIX 3NEeKTPNYECKMNX NPOBOAHMKOB.
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* Mcnbitanme Ha yaap no IEC/EN 60068-2-27, 60068-2-30; ucnonszosakue Ha xenesHolt nopore |[EC/EN 61373)

McnbitaHme Ha Noxoxe NOXOX HA MCMLITAHUE HA BUOPALMIO, 30 UCKITHOYEHMEM TOTO, YTO BMECTO MPOAOMKMTENLHOTO BUOpALM-
OHHOTO BO3AEMCTBMS HO OBpasel; OKA3bIBAETCS KPATKOBPEMEHHOE yaapHoe Bosnemncteme. Mcnbitanms Ha yoap, Kak npasuno,
nposoastcs ¢ yckopenmem 20g, Hanpumep, B Tederme 11 mc. [ns ncnbitanuit co cneumansHbiMu Tpe6OBAHMIMM HEOBXOAMMbI
6onee Bbicokme 3HadeHns. Kak 1 McnbitaHus Ha BUEPALMIO, CMLITAHMS HA YAAP MCMOMb3YIOTCS B OCHOBHOM AMs MPOBEPKM

NageHna HanpsaXeHma 1Mnn paspbiBa KOHTAKTA U T.M.

[nuHa tectoBoro nposoaHuka
mexgay Toukamu a) 1 b):
100 mm

[nuHa TecToBoro nposoaHuka
mexay Toukamu a) u b):
100 mm

Touka kpennexus Touka kpennexus

Mpum. TpeboBaHus No yaApHbIM HArpY3KAM
corn. IEC/EN 60068-2-27
Monyynap

yckopetue 100g MPORONXKMTENLHOCTL OMC

Hanpasnenue ynapa: 3 ocu

(3 yaapa B nonoxurensHoM HaNpasneHuM M 3 yaapa B OTPMLATENLHOM HAMPABAEHUM)

Hanpagnetue ynapa s 3asmcimocty ot spemetn / 100g, bme
OrpuuatensHoe Hanpasnetme

ainm/s?
200
100 M
0
-100 \N/
200
-300
-400
-500
-600
-700
-800
200
-1000
-1100
1200
1300
-1400
te
-1500 Mc
0,4455 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
CocrosHue: Ocranoska
Mpuumna: BuinonHeHo 3ananHoe konmyecteo ynapos!
Hara: 05.03.2004 YnpasneHue: akTMBHO
Bpems: 08:53:16 O6uwee konnuectso ynapos: 4
Monynsaums: 100%
MpenynpenutensHsie
TPAHMLbI: HEAKTUBHO Make. yckopenne: 1017,37 m/c2
Ipanuubl
OTKIIOYEHMS: HEAKTUBHO ckopocts: 3,78 m/c

Hixhue rpanuus!
oTkioNeHMs

Bepxtme Huxrue npenynpenvrenshsie o BepxHite rpamub!
[ npeaynpesrensive rporwnuss L rparaus ormouera
I Kpueos sanannor Kpueas aktmseckoro I Kpvsas samepentoro
yckopenua yckopenia yckopeHus

Hanpasnenue yaapa B 3asucumoctu ot spemetn / 100g, 6Mc
NonoxurensHoe Hanpasnexue

ainm/s?
1500

1400
1300
1200
1100
1000

900 I
800 |
700 1N
600 \
500 I
400 | ‘
300 ‘

200

. A

0

-100
te

-200
0,4455 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 me

Ocranoska
BeinonHeHo 3ananHoe konnuectso ynapos!

CocrosHue:
Mpuunna:

Hara: 05.03.2004
Bpems: 08:52:00
Monynsums: 100%
Mpenynpenurens-
Hbl€ TPAHULbI
IpaHmubl
OTKMOYEeHUS:

Ynpasnetue: akTMBHO
O6wee konuuectso ynapos: 4

Top acceleration: 1008,80 m/s?

OTKNKOYEHO

Ckopocts: 3,77 m/c

OTKNOYEeHO

Huxtme rparmue

Bepxuue Huxkie npenynpenmrenshsie  BepxHite rpamus!
W ownovers

[ rpeaynpearensiie panus L pasmun oTcouenws
I Kpusos sanansor Kpwsas dakmmseckoro I Kpysas samepetoro
yeKopenus yekope#us yexoperua

waco'
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14 Tectbl u TecToBble npoueaypbl no cravgapram IEC/EN (npoponxerue)
502 MexaHuueckue ucnbitaHua (npononxenme)

* Vicnbitanue Ha BuOpaumio no IEC/EN 60068-2-6; ycnosus mopckmx nepesosok no GL, LR, DNV; ucnons3osanue Ha xenesnoit nopore EN 61373

McnbitaHue onpenenser, HACKONbKO BUOPALMS, HOMPUMEP, BOZHUKAIOWAS PIOOM C MAWMHAMM MM TPAHCMOPTHBIMM CPEACTBA-
MM, BAMSET HO SNEKTPUYECKOE COBAMHEHME M BOSMOXEH MM PA3PbIB KOHTAKTA BO BpeMs Bubpauun. C nomowwsio BubpocTeHaa
TecToBbIN 06pa3seL NOABEpraeTcs BO3neMCTBMIO BMOpaumu no kaxaor m3 oceit X, Y, Z (cM. usobpaxenme). AManutyana, ycko-
peHue 1, B OCOBEHHOCTH, YaCTOTA BUBPALMM MOXKET U3MEHATCA BO BPEMS MCMLITAHMS.

Mpu 0bLwelt npoLenype UCMbLITAHKM, AMANA30H YACTOT NocTosHHO Aoxoamt ao 2000 My, npu pasnuuHsix yckoperusx ao 20g
paznmuHeix amnautynax ao 20 mm. MNpoponxmtensHocTs UcnbiTalus coctasnsetr 90 MUHYT Ha OCb.

Lpyrve TMnbl UCbITAHMIA BbIMOMHSIOTCS
npu oOHOM PUKCUMPOBAHHOM YacToTe.
KoHkpetHas npouenypa mcnbITaHmi
MOXET 3HAUMTENBHO M3MEHSTLCS B

30BMCMMOCTM OT cnocoba NPUMEHEeHMs Momumo CTAHAAPTHBIX MCI‘IbITGHMﬁ, Mcnbitanme I'IpOﬁIleHO, ecnu:
nponykKuuu. HeKOTOpre cneumq)MKqumm NpPMBEAEHHbIX Bbllle, HA KAXAOM hd NPOBOAHMK HE BbINMAN U3 KITEMMbI U1 HE
Tpe6yr0T onpenenexHna BO3MO>KHOM CerMeHTe PbIHKA NPOBOAATCA 6bin noBpeXneH,
PE30HAHCHOM YacTOoTh, T.€., pononHuTenbHble nposepku. Hanpumep,  ® He BbINO NPEBLILIEHO MAKCUMANLHO
onpeneneHus HanMums pesoHaHca npm XKenesHOOOPOXHbie KOMNAHWMK NPOBOAAT nonycrtMmoe naneHne HanpsaxeHus
NPOXOXAEHMM CNEKTPA YACTOT. Ananms MCMbITAHMA HOA BpALlAtoLeMca ® He ClyyYMnrnocCb paspbiBA KOHTAKTA U He
noseneHMsa o6p03ua non BO3OEMCTBUEM 31‘IeKTp0060pyn0BGHMM, nmbo 66110 NpesBbilWEeHO onpeneneHHoe
PE30HAHCHBIX YACTOT BbINOMHAETCS MCNbITAHWSA NpoBOOAT BpeMa OTKNoYeHUs.
NoCpencTsoM creunanbHbIX npouenyp. KI'IGCCMCI)MKOLMOHHble O6Ll.leCTBG, Takue

kak Germanischen Lloyd, Lloyd’s Register McnbiratensHbiit obpasel He nonxeH

of Shipping, Det Norske Veritas. 6bITb NOBPEXAEH KAKMM-NTMOO cnocobom,

Hecmotps Ha To, uto Tpebosanms y BMUSIOLWMM HO AanbHEMLIee

TAKMX MPOBEPOYHbIX MPOLEAYpP OYeHb MCMOnNb3OBAHME.

BbICOKME, MCMbITATENbHbIE KOMMNEKTbI A1
HUX MOEHTMUHbI. Bo BpeMms
BMOPALMOHHBIX MCMLITAHUI PA3PLIB
KOHTAKTQ HABMIOAAETCS C MOMOLLbIO
ocuunnorpada. NaneHue HanpsKeHMs
M3MEpPSETCS [0 W MOCIE MCMbITAHMS AN
BbISIBIIEHMS YCTOMUMBBIX OTKA30B, T.€.
NPOBEPSETCH, HE MPEBLICUIO NN
BNEKTPUYECKOE COMPOTUBIIEHUE
3AKMMHOTO YCTPOMCTBA AOMYCTUMbIX
3HaYeHUM. Hem MeHblle 370 3HaueHMe,
TEeM MeHbLle COMPOTUBAEHME KOHTAKTA
3AKMMHOTO 3MIEMEHTA.
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Coeannenns CAGE CLAMP® m CAGE CLAMP®S perynspHo npoBepstoTcs HQ YCTOMUYMBOCTb K YAAPAM M BUOPALMSM COTNACHO
YTBEPKAEHHbBIM MCMBITAHMSIM.

Kpome atoro, komnanms WAGO npo-
BOAMT CMELMAIbHOE GBTOPE30HAHCHOE

npum. 90 mm

MCMBbITAHME HA CMCTEMAX C 3AKMMAMM, n'f,%ea'f)‘]fﬂ”m”,(‘f,
MCMONb3ys PA3NUUHbIe HABOPbI KTEMM M Hkn yacror: 5-250Mu
NPOBOAHMKOB. Bpems umkna: 20 MuHyT,
B naHHbIX MCMBITAHMAX, AMANA30H YaCTOT . norapudmuyeckas
€CTOBbI
noctosHHo aoxoamt ao 2000 Ty, npu NPOBOAHMKM A . Hacrora
nAMTY D
pa3nuuHbIX yckopeHmsax o 20g u pas- (npu5 - 16Tu): 20 mm (msoitHas amnamTyna)
NIMYHBIX AMMAMTYAAX AO
20 H Yckopetue
MM. Ha yeptexe npuseneH nprmep (npw 16 - 250 ) 10g
KOHMMIYpaUMM BUOPALMOHHOTO MCMBITA- Kpennenue
¢ yp u p u nposoAHMKa lmcnwuume
HMS HO ABTOPE3OHAHC. R
Bubpocrena
Hanpaenenue
KonebaHmM

YcTaHoBka ans BM6p0LlMOHHOI'O MCMbITAHMSA HO ABTOPE30OHAHC

Bce 3akMMHble Npy>KuHHbIE coenmHeHMs 3
WAGO coorteeTtctBytoT AaHHbIM Tpebo-
BAHMSIM. g 32AVmMaKe.
T 3
£
Q. —
3o — —
Ty
I I
o O
g 4
=2 o
5-250Ty 250 - 5Ty
,EIMGI'IGBOH 4yacTtor

Lnkn yacror
Knemmel, moHtHpyembie Ha DIN-peliky: kon 280-681 ————— Mcenbitarenshbiit obpaszew Ne 1

Tectoewitok: 1/10In=24A .. McnbitatensHbiit obpasen Ne 2

waco'
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14 Tectbl u TecToBble npoueaypbl no cravgaptam IEC/EN (npoponxerue)

504

BHEKTPMHGCKME UCNbITAOHUSA

Bcs npoaykuna WAGO otseuaet TpeboBanuam cnefyowmx anekTpuueckmx MCnbITaHmii:

* Mcnbitanme Ha HarpesaHue no IEC/EN 60947-7-1, IEC/EN 60998-1, IEC/EN 61984

McnbiTaHMs Ha HArpes NO3BONSIOT MPOBEPMTL KOK KOHTAKT KIEMMbI, TOK U OKPY>KAIOLLYIO M3OMSLMIO MPU PA3NMYHBIX YPOBHSX
HOMMHAINBHOTO TOKA, NepPErpy3kM No TOKy M TOKA KOPOTKOTO 3AMBIKAHMS.
Ecnu nHoe He onpepenero B cootetcTBytoWeN cneundmkaumm ans o6opynaoBaHms, HaNp., NOCPEACTBOM OnpeaeneHms HoMM-
HAbHbIX TOKOB, KIIEMMbl M COEAMHEHMS MPOBEPSIOTCS C TOKOBOM HATPY3KOM, ONpPefeneHHOM B COOTBETCTBYIOLMX TEXHUYECKMX

YCHOBMSIX.

ng knemm, MoHTHpyembix Ha DIN-periky cormnacto I[EC 60947-7-1/EN 60947-7-1/VDE 0611, uacts 1, unm ang knemm
cornacto [EC 60998-1/EN 60998-1/ VDE 0613, yacts 1, nosbilweHne TeMnepatypbl He AOMKHO NpesbilwaTs 45 KenbsuHOB.

Touka usmepeHms ) ) M3mepeHme
nanexms \\ TeMneparypsl
HaNpa>XeHus N
3| = H
= 1
oo oo
Vi !
@ 1
: |
oT1¢ ):
Vi N K
Touka mmepeHm/ {}
nanexms I
\HanpsxeHus t )

Cxema umcnbitanms: “Ha Harpes”

HommHanbHoe McnbiratensHeil Tok no Pazmep McnbiarensHbiit
nonepevHoe IEC/EN NPOBOAHMKA ToK no
cedeHme 60947-7-1 60998-1 IEC/EN 6094771
NPOBOAHMKA Tabnmua 4 Tabnmua 5 rabmaua 5
e A A AWG/MCM A
0,2 4 4 24 4
0,34 5 5 22 6
0,5 6 6 20 8
0,75 9 9 18 10
1,0 13,5 13,5 -
1,5 17,5 17,5 16 16
2,5 24 24 14 22
4,0 32 32 12 29
6,0 41 41 10 38
10 57 57 8 50
16 76 76 6 67
25 101 101 4 90
35 125 125 2 121
1 139
50 150 0 162
70 192 00 185
95 232 000 217
- 0000 242
120 269 250 kemil 271
150 309 300 kemil 309
185 353 350 kemil 353
240 415 500 kemil 415
300 520 600 kemil 520




www.wagospb.ru

* KpuBas nonyctMmort Harpysku no Toky (KpMBAsS CHUXKEHWS HOMUHAMbHBIX 3HAUEHMI napameTpos) o IEC/EN 60512-5-2

Mpw BoiBOpe coeamHMTENElM NONL3OBATENL NOMKEH NPOBEPHTL KK KOHCTPYKTUBHbIE TPEOOBAHMS, TAK M AOMYCTUMYIO HATPY3KY
Mo TOKy.

ST [aHHbIE 3BUCAT OT PA3MEPA NOAKIIOYAEMOTO NPOBOAA, TEMMNEPATYPbI OKPYXXAIOWEN CPefbl, KOMMYECTBA ONHOBPEMEHHOTO
HArPY>KEeHHbIX KOHTOKTOB M BHYTPEHHETO COMPOTUBIEHMS COENMHUTENS, TAKKE HEOBXOOMMO 3HATb CXEMY MEYATHOM MIAThI M
matepuan coenunHutens. Ha KpuBOK [onycTMMOM HArpysku Mo TOKy (KPMBOM CHUXKEHMS HOMMHQAMbHbBIX 3HAYEHUI NAPAMETPOB)
NPUBEOEHO COOTHOLIEHME MEXAY TOKOM, TEMMNePATy PO OKPYXKAIOWEN CPefbl M MOBbILEHWMEM TEMNEPATYPbI 4O BEPXHETO TEM-
nepatypHoro npegena comacko IEC/EN 60512-5-2. Coenmtutens MOXeT MCMOMb30BATLCA TONBKO MPU COBMIOAEHMM AAHHOTO
TeMneparypHoro npenena (CyMMbl BbIAENSEMOTO TEMNA M TEMNEPATYPbl OKPYXKAOWENH CPpembl) NPK OTCYTCTBUM MOBPEXAEHMM M
COXPAHEHUM PABOUYETO COCTOSHMS.

[elicTere KpMBOM HArPy3kM MO TOKY (KPUBOM CHUXEHMS HOMMHAMbHBIX 3HAYeHUI napameTpos) cormnacko EN 60512-5-2 noka-
30HO HQ NPUMEPE C UCMONb3OBAHMEM KPUBOM CHUXKEHMS HOMMHAMbHBIX 3HaYeHMM napametpos ans X-COM®-SYSTEM: naHHbib
BapuaHT Tpebyert Harpyskm 32 A Ha KAXKAbIM KOHTAKT 4-KOHTAKTHOTO NPOBOAHKMKA. Ha 0CHOBAHMM KpMBOM AN OAHHOTO KOMM-
4eCTBA KOHTOKTOB C MOMEPEYHbIM CEUYEHMEM NMPOBOOHMKA 4 MM2, OnpenenseTcs MOKCHMMANbHAS TEMMNEPATypa OKpYyKatoLLert
cpensi B 42°C. Tok nomxeH 6biTb CHUXEH NPU BBICOKMX TEMNEPATYpax OKpyxarowel cpeasbl, Hanp., oo 19 A npu Temnepary-
pe 80°C.

1
M3mepenHbiit Tok (A)
50 A
45 - 2-non
40 —— 4-non
35 — 5-non
HOMVIHGHBHOS HAnNpg>XxeHue NpoBOAHUKA
6-non
30 1
———— 15-non
25 1
20 1
15 A
10 A
5 1 1-nposoanas/
o — ——t——ttt—tt—t—t—t—trt Pa6ouas TeM':'ePC"YPCEOC) 1-koHt. 6basosas knemma  769-176
oKpy>KatoLei cpeasl . 2 uf
o 10 20 30 40 50 60 70 80 9 10 pY: P CeueHue npoBogHmKa: 4 mm? "st” (AWG 12)
1-npos. posetkn 769-102 no 769-115
MonepeuHoe ceuetue
NPOBOAHMKA: 4 mm? “fst” (AWG 12)
LOnuna netnm
NPOBOAHMKA: T™m
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Tectbl u TecToBble npoueaypbl no cravgaptam IEC/EN (npoponxerue)
DneKkTpUuUecKne UCNbITAHUS (npononxeHue)
* McnbitaHme Ha nageHue HanpsxeHus no IEC/EN 60947-7-1, IEC/EN 60999-1

Menbitanme Ha naneHne Hanpsa>XXeHms no3Bonger OUeHMUTb KAYECTBO KOHTAKTA KNeMMbl NOA TaAKMMU HATPY3KAMK KAK BM6pCILlMﬂ,
nepenanbsl TeMnepaTtypbl K KOPPO3IMOHHOE Boaneﬁcmme, C Lienblo NPOBEPKM TEPMETHUYHbIX CBOMCTB MECTA KOHTAKTA.

Mcnbiranue

10

Coenurenns CAGE CLAMP® 1 CAGE
CLAMP®S nogkniouatot rimbkue nposo-
nHukm. Mostomy, pasnuure B naneHmm
HANPSXKEHNS MEXAY OLHOXMIbHBIMM M
TOHKOMPOBOMOUHbBIMKU MPOBOAHUKAMM
HOACTONBKO HE3HAUMTENBHO, YTO MM MOX-
HO NpeHebpeyb NP MCMONb3OBAHMM
KNeMM.

Cxema ucnbiranms: ,
MNanexue HanpaxeHus

Tunosble KonebaHMs NAAEHUS HAMPXKEHUS LS OAHOXMIbHBIX M TOHKOMPOBONOYHBIX NPOBOAHWUKOB MOHTUPYE-
mbix Ha DIN-periky knemm CAGE CLAMP® cepun 280 - 285:

MNanenre nanpsxenms AU
Ha KOHTAKT B MB
A

3,2

2,5 Mm? 4 mm?

My

6 MM?2

10 mm? 16 Mmm2 35 mm?

\ 4

TOHKWIM MHOTOXMIbHbIM MPOBOAHMUK

OOHOXUIbHbIE

Mpumep: McnbitaHue npu LmMKnMUeckmMx Harpyskax no Toky ans knemm, moHtupyemsix Ha DIN-pefiky (kog 285-195) ¢ ucnons-
30BAHWEM TOHKOMPOBOMOYHBIX MEAHbIX NposoaHukos 95 Mm? (AWG 4/0):

D
< 45
= 40 T
X
T cg | ManeHre HanpsxeHns M3MepSIETCS Ha MPOXOAHOM KOHTAKTE
g o 35 | monmipyewmoit Ha DIN-periky knemmsl ¢ Homepom 1 - 3
)
=i
5 25
o 2 20
o ¥ B e ——
X
T 2 15
[}
=1 10
O
- 0 —H—+—+—++—++—
O O OO0 OO0 OO0 OO0 OO0 OO0 OO OO
H OO OO ONHODOD OO NDODHOnH OD OWm
—_ m, A NO O T IO O ORKNO®®S oo OO
— Ul — U2 — U3 (knemma, monTHpyemas Ha DIN-perikyc Homepom 1 - 3)

Konebanus naneHms HanpsxkeHms 3a
NPOAONKMUTENbHbIM NEPUOR B YCNOBMIX
UMKIMYECKOM HArpy3Ku No TOKy nokasa-
Hbt ans knemm WAGO, MoHTHpyeMbix Ha
DIN-peiky.
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* JcnbiTaHue Ha TOK TEPMMUECKOM YCTOMYMBOCTH (CTOMKOCTb K KOPOTKMM 30MbIKAHMSM) no [EC/EN 60947-7-1

Kpome HOMMHANbHOTO TOKA, NOA KOTOPbIM MOCTOSHHO HOXOLMTCS DNEKTPUYECKOE YCTPOMCTBO, B MNEKTPUUYECKMX YCTOHOBKAX
MOCTOSHHO BO3HMKAIOT paboune KpATKOBPEMEHHbIE MMKOBbIE TOKM, HAMP., Npw 3anycke asuratens. Kpome atoro, B crydae
KOPOTKOTO 3aMbIKAHMS, 4O MOMEHTA MNABNEHMS NPEAOXPAHUTENS MOXET NpoTekats Gonblwort Tok. Knemmbl 1 yctpoiicrea coe-
OMHEHMS [OMXKHbI BbITh YCTOMUMBBI K TAKMM ycnosuam. KpatkoBpeMeHHO AOMyCTUMBIN TOK KOPOTKOTO 3aMbIKAHMS ONpeneneH B
Takux craHpaptax, kak IEC/EN 60947-7-1 ang npoxonHbix kKnemm, Kak npeaensHo aonyctumbii ok B 120 A Ha MM? HoMu-
HAMBHOTO AMAMETPA MPOAONXKMUTENLHOCTLIO 1 cekyHaa.

MeneiratensHeii

obpaseu

Touka Touka
M3IMepeHna |cs cc U3MepeHms

UCC
o
©s)
*

Touka

M3MepEHMUS

TOK KOPOTKOTO 3AMBIKAHMS CUALHOTOY-
HoM knemmbl 95 MmM2/AWG 4/0

(kom 285-195)

cocraenser 11400 A.

Bo Bpems McnbITaHMS HO TOK TepMMYe-
CKOW YCTOMUMBOCTH MOHTUPYEMbIE HA
DIN-peiky knemMs! ¢ 3a3eMneHMEM B
TeueHue | ¢ nogBepraroTcs TPEXKPATHOM
Harpyske no toky 120 A/mMm2.
Kpureprem ycrelwwHoro sasepiueHms
MCMBITAHMS SBNSETCA 3HAYEHWE NAAEHMS
HanpsxeHus (npepensHoe 1 NocTosH-
Hoe).

waco'
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Tectbl u TecToBble npoueaypbl no cravgaptam IEC/EN (npoponxerue)
DnekTpuYeckme UCNbITaHUS (npoponxeHue)

* [Napametpsl M3onaumm no IEC/EN 60664-1

PaccrosHue ounctku u nyTb ToKa
yTeuku

O6bIuHO NpUMeHseTcs cneayoLyee:
Creundukaums 06opynoBaHUS BKIHOYA-
€T [aHHble ANS M3MEPEHMS PACCTOSHMS
OUMCTKM M MyTH TOKA YTeUKM, Nnbo cne-
nyer obpatMTbCs K AAHHBIM OCHOBHOTO
ctanaapra DIN EN 60664-1/VDE
0110, vacms 1.

Cranpapt DIN EN 60664-1/VDE 0110,
yacts 1, conepXuT 3HQUEHUS PACCTOIHMS
OUMCTKM M MYTM TOKA YTEUKM B COOTBET-
cTBUM ¢ TpeBOBAHMIMM MO
COMMACOBAHMIO M3onaUMM. T.e. napame-
TPbI M30NSUMM HOZHAYAKOTCS ANS:

- OXMOJEMOTO MMMYNbCHOTO HanpsXe-
HMS,

- NAPAMETPOB 3ALIMTHOTO YCTPOMCTBA OT
nepeHanps>XeHus

- OXMOAEMbIX YCNOBUIM OKpYXKatoLle
cpemnbl M 3aLMTHbIX MEP Mo
HEOOMYLLEeHMIO 3arpPS3HeHMs.

LlaHHBIM CTAHAAPT OCHOBBIBAETCS HA

I[EC 60604-1.

MsongumoHHble paccTosHus, HoMu-
HANbHOE UMMYNbCHOE HAMPSXKEHME,
KaTeropuu nepeHanpsikeHus, ypos-
HU 3arpsisHeHUs

MmnynbcHoe Hanpaxenue (tabamua 1)
SBNSETCA PELAIOWMM AKTOPOM Npu
onpeneneHnn PacCToSHMM.

OcHoBHble GopMbl KATEFOPUM NEpPEHA-
NPSKEHUS, T.€., Ha3HaYeHWe obopyno-
BOHMIO OXMOAEMOTO UMMYNbCHOTO
HAMPSXEHWS 1 HANPSXKEHME 3eMnu
NPOBOAHUKA, MOMYYAOTCA M3 HOMM-
HONbHOTO HAMPSXKEHMS MHMUM B YCTAHOB-
Kax C 3a3emneHHol Toukor Y (“3sesna”).

B HesaseMneHHbIX ycTaHoskax nubo B

YCTQHOBKOX i€ He 3a3eMieHbl NPOoBO-

OHWKM, HONPSXXEHUE MeXMAy NPOBOLHM-
KAOMM HOXOJMTCS HO YPOBHE HamMpsxe-

HUS MEXAY MPOBOOHUKOM M 3€MNEM.

© Vmnynsc Hanpaxenus 1,2/50

% u

100
90 /
50f -~ ff~fhmmmme oo T <
u
0 \

|

T2 = 50 mkc

- T1=1,2 mkc

corn. EN 61180-1 / VDE 0432, yacts 10

Kareropumu nepeHanpskeHns ana anektpuueckoro obopyaosaHus:
CneumanbHbie KATEropum NepeHanpaXXeHus AOMKHbI BbiTb ONpeneneHbl Ha OCHOBA-
HUM crenytoLero obLero onucaHms:

- ObopynosaHue ¢ KaTteropueii nepeHanpsixeHus | npeaHasHaueHo ang nog-
KNKOYEHUNI K CTGL[MOHGprIM 3]'IeKTpl4‘-leCKMM YCTOHOBKOM 3ﬂ.GHMlZ. 3GLI.|,MTHble
CPEenCTBA YCTAHABAMBAKOTCS BHE OHOPYAOBAHMS — MM HA CTALMOHAPHOM YCTO-
HOBKE MK MeXAy CTALMOHAPHOM YCTAHOBKOM 1 06OPYNOBAHMEM — NS OFPAHM-
UEHMS KPATKOBPEMEHHOTO NEPEHAMPSXKEHMS HO ONPENENeHHOM YPOBHE.

- Obopyanosanue ¢ kateropueit nepenanpsxenus |l npeaHasHaueHo ang noa-
KMIOUEHMS K CTAOLMOHAPHbBIM 3MEKTPUYECKMM YCTAHOBKAM 30OHMM.
anMeanMe: anMepoMM TAKOro O60py.ElOBOHM9I ABNAKOTCA 6bITOBbIe I'Ipl/i60pbl,
NOPTATHMBHLIE YCTPOMCTBA M NOROBHbLIE MO HATPY3KE.

- O6opynosanue c kateropuei nepeHanpsbkerus lll ssnsetca vactsio craumo-
HOPHbIX 3MEKTPUYECKMX YCTAHOBOK M APYroro 060pyaoBaHMsS C OXKMAAEMbIM
BbICOKMM YPOBHEM FOTOBHOCTH.

Mpumeuanue: npuMmepamu Takoro 0bopyaoBaHUS ABASIOTCS pacnpenenmTenbHble
LWMTbI, ABTOMATUYECKME BbIKIFOUATENN, cucTeMbl coeamHenmi (IEV 826-06-01,
BKO4YA4 KG6el'IM, LWMHONPOBOMObLI, paAcnpenenmTenbHble KOpO6KM, nepeknto4are-
1, CeTeBbie pO3eTKM) B CTALMOHAPHbLIX YCTAHOBKAX M O60pyﬂOBOHMM ang npo-
MbILWNTEHHOTO MCNONB3OBAHMA M NPOYEM, HANP., CTALUMOHAPHbIE ABUTATENN C
MOCTOAHHLIM NOAKNIOYEHMEM K YCTAHOBKE.

- O6opynosanue ¢ kateropueit nepernanpsxenus IV npepHasHauero ang
MCMONb3OBAHMS B MW NOBAUZOCTU CO CTALMOHAPHBIMM SMEKTPUUECKMMM YCTAHOB-
KOMM 300HMI BbILLE OCHOBHOTO PACMPEAENMTENLHOTO LMTA.
anMe‘-IOHVIe: I'IplAMepr BKJTFOUAIOT CYETUMKM SNEKTPO3HEPTNU, NEePBUYHBIE Npe-
OOXPUHMTENM OT CBEPXTOKOB, YCTPOMCTBA YNPABIEHWE HATPY3KOM C MOMOLLbIO
NyNbCHMPYHOWMX CUTHANOB.

HomuHansHoe MMNybcHOE HanpSxXeHus BoIbupaetcs M3 Tabnuubl 1 B cOOTBETCTBUM
C ONMPEnEeneHHOM KATErOpUelt MepeHanpPIXeHUs MU HOMUHANbHBIM HAMPXKEHUEM
060pynoBaHMS.

Tabnuua F.1- HoMMHANbHOE MMAYNbCHOE HaNpsXeHue ans o6opyAOBAHMS, 3ANMTAH-
HOro HanpaMyto oT HuskosonstHoM cetn (DIN EN 60664-1/VDE 0110, uacts 1)

@ Kpusas Hanpsaxenus: 1,2/50 mke no EN61180-1/VDE 0432, uacts 10.

HomuHansHoe Hanpsxerue INnHms Hanpsxerus B HomuHanbHoe umnynschoe Hanpsxeme?
cuctemsl nutanms ! HeMTpans
(ces) Ha ocHose IEC 60038 Nony4YeHHyo 13
HOMMHANBLHOTO Kareropus neperanpsaxetms?!
HAMPSKEHMS NEPEM. MK
MOCT. TOKQ BKMIOYMTENLHO
Tpex- OanHodazHbie v | 1] 1 I\
dazHbie V \ \% \ \% \
50 330 500 800 1500
100 500 800 1500 2500
120-240 150° 800 1500 2500 4000
230/400 277/480 300 1500 2500 4000 6000
400/690 600 2500 4000 6000 8000
1000 1000 4000 6000 8000 12000

') Cm. npunoxetie B ans npuMeHeHUs C Pa3NUUHBIMU CyLLECTBYIOLUMMM HU3KOBOMBTHBIMM CETAMM M MX
HOMMHQMbHBIMM HAMPAXKEHUIMM.

2 O60pynoBaHMe C TAKMM HOMUHAIbHBIM YPOBHEM NEPEHAnpskeHUs MOXET UCMONb3OBATCS B YCTAHOBKAX
cormacHo |EC 60364-4-443.

% 3Hak / yKasbiaeT Ha 4-NpoBOAHYIO TpexdasHyto pacnpenenurensHyto cuctemy. MuHUManbHoe sHaueHme -
HanpsxeHre ,baza-k-Hyno”, a MaKCMMAnbHOE 3HaYeHus - Hanpsxerue ,dasa-pasa”. Mpu ykasaHum Tonbko
ONHOTO 3HAYEHMS, MMEETCS BBMAY 3-NPOBOAHAS, TPEX(A3HAS CUCTEMA M YKA3aHO 3HaveHne ,daza-paza”.

4 Cm. 4.3.3.2.2 c nosicHeHMAIMM NO KATErOPMIM NepPeHanpaXeHus.

) HoMuHanbHble HanpsxeHus ans onHodasHsix cuctem B nowum coctasnsior 100 B unn 100 - 200 B.
OpHAKO 3HAYEHWME HOMMHANBHOTO MMMYNLCHOTO HAMPSXKEHMS BbIBOOMTCA M3 MHTEPBANOM HAMPIKEHMUS

,Paza-Hyns” ang yposrs Hanpsxetns 150 B (cm. npunoxenme B)

HomumHanbHoe HANPI>KeHNe NUTAHUS 1 COOTBETCTBYHOLWME 3HOYEHNT HOMUHANbHOTO
MMMYNbCHOTO HANPAXKEHUS NPUMEHAIOTCA ANA 3a3E€MNIE€HHbIX M HE3A3EeMNEHHbIX CXEM.



YpoBeHb 3arpa3HeHus
Dakropamu 3arpssHeHuns sBngroTCs TBEPAblE, Xuakme nmMbo razoobpasHbie
NOCTOPOHHME NMPUMECH, KOTOPbIE MOTYT CHU3MTL AMBNEKTPUYECKYIO MPOYHOCTb UK
conpotuenerune ynensHon nosepxHoctn. Oakropsl nonpasnenstores Ha 4 knacca s
3ABMCUMMOCTM OT OXXMOAEMbIX YCMOBUIM OKPYXKAIOLLEN CPenbl:

MpuMepsl ypoBHert 3arpasHeHmus
Ang 0603HAYEHHbIX
obnacre:

YposeHb
3arpssHeHms |

3arpssHeHue otcytctsyer, nmbo
TOMLKO CyxOe, Henposopsliee
3arps3HeHue. 3arpssHeHme HK Ha
4TO He BMMSeET.

OrtkpbiToe, He3aLWMLIEHHOE M30MK-
poBaHHOe obopynosaHue B
UMCTBIX, CyXMX MOMeLlLeHusx nMbo
NOMELEHNAX C KOHOMLMOHUPOBA-
HUEM.

YposeHb

3arpssHeHus 2:

Hanuune Henposonsiiero
3QrPS3HEHMS; BO3MOXKHA
CNyYaMHas BPEMEHHAS
NPOBOAMMOCTb, BbIBBAHHAS
KOHOEHCALMeN.

Ortkpbitoe, HesawMILEeHHOE
M3ONMPOBAHHOE 0BOPYNOBAHME B
30MONHEHHbIX 30HAX, MATA3MHAX,
naboparopmsix, MEXAHUYECKMX
MACTEPCKMX M MEAMLIMHCKMX
kabuHeTtax.

YposeHb

3arpssHeHms 3:

BosHumkaer nposoasuee
3arpa3HeHue, NMbO TOMbKO CyXoe,
HenpoBoasLLee 3Arps3HEHHE,
KOTOpPO€e CTAHOBMTCS MPOBOASALLMM
1330 KOHAEHCALMM.

OrtkpbiToe, HesaWMLIEHHOE
M3oMpoBaHHoe 0bopynoBaHmMe
Ong NPOMbILLNEHHbIX,
KOMMEPYECKMX M CENbCKMX 30H,
Hanp., Heoborpesaemble
noMmelLeHus, Mactepckme
KOTellbHbIE.

YposeHb

3arpssHenms 4:

3arpssHeHue cosnaer
NOCTORHHYIO MPOBOAMMOCTb 3a1
cyer npoaonslmeﬁ nbifn, no>xnas
WMAK BAGKHBIX YCNOBMM.

Ortkpbitoe, HesawMiLeHHOE
M30NMPOBAHHOE 0BOPYNOBAHME
Ansg HapPy>HOro UCNosb30BAHMS.

Tabnuua F.2 - UsonaumnoHHble paccrosHus ans npeoAoneHns AMHAMUUYECKOro
nepeHanps>keHus
DIN EN 60664-1/ VDE 0110, uacts 1

MuHumansHoe msonsumnoHHoe paccrosHue 8 Bosayxe no 2000 M Haa yposHem Mops
TpeGyemoe Cnyuait A Cnyuait B
mnynbeHoe (HeomHopogHoe none, cm. 3.15) onHopogpHoe none (cm. 3.14)
BbINEPKMBAEMOE|
Hanpaxerme'd YposeHb 3arpsasHeHms’ YposeHb 3arpasHeHms®
1 2 3 1 2 3
B MM MM MM MM MM MM
0.33% 0.01 0.01
0.40 0.02 0.02
0.50% 0.04 0,294 0.04
0.60 0.06 0.84 0.06 0.2314
0.80% 0.10 ’ 0.10
1.0 0.15 0.15 0.84
1.2 0.25 0.25 0.2
1.52 0.5 0.5 0.3 0.3
2.0 1.0 1.0 1.0 0.45 0.45
2.52 1.5 1.5 1.5 0.60 0.60
3.0 2.0 2.0 2.0 0.80 0.80
4.0? 3.0 3.0 3.0 1.2 1.2 1.2
5.0 4.0 4.0 4.0 1.5 1.5 1.5
6.0 55 55 5.5 2.0 2.0 2.0
8.0% 8.0 8.0 8.0 3.0 3.0 3.0
10 11 11 11 3.5 3.5 3.5
122 14 14 14 4.5 4.5 4.5
15 18 18 18 55 5.5 5.5
20 25 25 25 8.0 8.0 8.0
25 33 33 33 10 10 10
30 40 40 40 12.5 12.5 12.5
40 60 60 60 17 17 17
50 75 75 75 22 22 22
60 90 90 90 27 27 27
80 130 130 130 35 35 35
100 170 170 170 45 45 45
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Pasmepbl nsonsiumoHHoro
paccTosiHus

no DIN EN 60664-1/ VDE 0110,
Yacts 1, Tabnumua F.2.

Buibepurte MUHMManNbHOE M30NILMOHHOE
PACCTOSHUE B COOTBETCTBMM C HOMMHAb-
HbIM MMMYMbCHBIM HONPAXXEHUEM U YPOB-
HeM 3arpsasHerms. [ng skcnnyataumoH-
HOM [ONTOBEYHOCTH 0BOPYLOBAHMS
criefyMTe OAHHOMY MUHUMAIBHOMY pac-
CTOSHMUIO.

Tabnumua F.2 conepxut cnmcok aaHHbIx
ans cnyyas A, HEOHOPOMHOTO Mons M
ans cnyuas B, opHopoaHoro nons.

D70 BKIIOUTET BEKTPUYECKOE None C
CYLLECTBEHHOM KOHCTaHTOM (cnyuart B)
unm 6e3 koHctanTsl (cnyuan A) rpaanen-
TO HAMPSKEHMS MEXIY SNEKTPOOAMM.
ObopyaosaHue ¢ U30AIUUOHHBIM
paccTosiHMeM corndacHo cnyudio A,
APYTMMMU CTOBAMM, POCCUNTAHHOE
ana Hanbonee HebnaronpusTHoro
cnyuas, MoXeT bbiTb ucnonb3oBaHo
6e3 NpU3HAKOB UCMLITAHMI UMMy bC-
HOro HAMPSHKEHHUS.

Ob6opynosaHme ¢ M30NIUMOHHBIM pac-
CTOSHMEM, M3MEPEHHBIM COM1. cnyyas B,
unu mexay A u B, tpebyer nposepku ¢
MOMOLLBIO MCMBITAHMS MMMYTLCHOTO
HaNpAXeHUs.

MsonsumoHHoe paccrosHume, yKasaHHoe
8 Tabnuue F.2 nprMeHMMO ans BbICOTbI
ycraHoeku o 2000 M Hag ypoBHeM
Mmops.

3HaYeHMs ANnd M3ONILMOHHOTO PACCTOS-
Hue sbiwe 2000 M nonkHbl 6bITb YMHO-
>KEHbI HO MOMPABOYHLIM KO3PPULIMEHT

BbLICOTBI B COOTBETCTBMM € Tabnuuen A.2.

') 310 HanpsxeHue

- Ans GYHKUMOHAMLHOM M30NSLMM: OXKMAAETCS HanMYMe
MOKCMMONBHOTO MMMYNbCHOTO HAMPSXEHWE HA M30Ns-
umoHHOM paccTosHum (cm. 5.1.5);

- ang 6a30BOM M30NALMM, HAMPAMYIO NOABEPXKEHHOM
UMK CO 3HAUMTENbHBIM BMSHMEM AMHOMMYECKOTO nepe-
HANPSAXeHUs OT HM3KOBONbTHBIX ceTel (cm 4.3.3.3,
4.3.3.4.1 1 5.1.6): 1 HOMMHaNLHOE MMNYNbCHOE
HanpskeHue Ans 0bopynoBaHms;

- ans octansHol 6a3osoM m3onsumn (cm. 4.3.3.4.2):
HOMBBICILEE MMMYMbCHOE HANPSXXEHWE, KOTOPOE MOXET
NOSBUTLCA B LienM.

- ANng ycuneHHow usonsumu, cm. 5.1.6.

2 PekomeHayeMble 3HaYeHMs, onpeneneHHbie B 4.2.3.

% [ns maTepuana NeyaTHOro MOHTAXKA MPUMEHSIHOTCS
3HOUEHMS YPOBHS 3arpasHeHns 1, 3a UcKoueHneM
TOrO, YTO 3HAYEHME [OMXKHO BbiTh He meHee 0,04 MM,
kak ykasao 8 Tabnumue F.4.

4 MUHUManbHOE 3HAYeHUE M30NIUMOHHOTO PACCTOSHMS,
YKO3GHHOTO NS yPOBHS 3arps3HeHms 2 u 3 0CHOBbIBA-
€TCS HA MOHMXKEHHBIX XAPAKTEPUCTUKAX YCTOMYMBOCTH
COOTBETCTBYIOLETO MYTH TOKA YTEUKM B YCOBMAX BIAXK-
Hoctn (cm. IEC 60664-5).

°) [ns netanei unu Lene o60pyAOBAHMS NOA AEMCTBM-
€M MMMYTbCHBIX HanpseHuit cornacHo 4.3.3.4.2
noMyCTMMa MHTepronsums sHadermin. OaHako, Hopma-
nU3ALMS OCTUIAETCS MYTEM MCMOMb3OBAHMS NPEano-
UTUTENBHOM CEPUM 3HAUEHMIM MMMYNLCHOTO HaNpaXe-
HUS HO ocHoBaHMK 4.2.3.

¢ 3amepbi ins yposHs 3arpssHeHms 4 Takue xe, Kak 1
ANg YPOBHS 3arpsa3HeHms 3, 30 UCKNIOUEHMEM MUHM-
MQnbHOTO M30NSLMOHHOTO PaccTosHus B 1,6 M.

waco'
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14 Tectbl u ucnbitanus no crangapram IEC/EN (npononxerue)
510 DnekTpuyeckue ucnbiTaHus (npononxexue)

* [TapameTpsl nsonaumm no IEC/EN 60664-1 (npononxetme)

UsonsaumoHHble paccTodHus,
HomuHanbHble Hanps>keHus,
pynnbl matepuanos

Tabnuua F.3a - OgHodazHbie, 3- unu 2-npoBoaHbIe, CUCTEMBI NEPEM. UK

Kpurepmsamu ang oLueHKu M30A9LMOHHOTO
PACCTOSHMS SBNSIOTCA HOMMHATbHbIE
HAMPAKEHMS, YPOBHM 3QrpS3HEHMS U
rPynnbsl MATEPUANOB.

CreneHb 30rps3HeHMs, yKa3aHHAS Ans
BO3AYLUHbIX 3030POB, M MECTOPACMONO-
XEHWe 3arpasHeHMM TaKKe BAMSIOT Ha
LIAMHY NYTU YTEUKM.

Tabnmusl F.3 an F.3 b us

DIN EN 60664-1/ VDE 0110, yacts 1
COLmepXaT HOMMHANbHbIE HANPAXEHUS,
KOTOPbIE OOMKHbI UCMONL3OBATLCS AN
onpeneneHns MUHUMANLHOTO MyTH yTeu-
KM.

Tabnuua A.2:
MonpaBouHbie K03 ULMEHTBI

BbICOTbI
(DIN EN 60664-1/VDE 0110, yacts 1)

MOCT. TOKA
Hanpsxetus ans 1abnuuer F.4
HomuHansHoe HanpsxeHrne Dns wzonsumm ,dasa-dpasa”’) [ns vsonaumm ,pasa-zemns” ")
cUcTeMbI
. Bce cucremsl TpexnpoBoaHbie CUCTEMBI
nutaHms (cets) 9
C 3a3eMneHMeM B CpeaHen Touke
OO O-i-(}
B B
B
12,5 12,5
24
25 25
30 32
42
48
50" 50
60 63
30-60 63 32
1007 100
110 125
120
150 160
200 200
110-200 200 100
220 250
110-220
120 - 240 250
300" 320
220 - 440 500 250
600" 630
480 - 960 1000 500
1000™ 1000
1) YposeHb m3onaumn Mexay Gpasoit v 3emneit Ans He3a3eMNeHHbIX, MM 3a3eMAeHHbIX Yepes MMNenaHC CUCTEM,
paBeH ypoBHIO M30MaLMM MeXAy Gasamu, Tak kak pabouee HanpsxeHre mexay noboi Gazol 1 semnen Ha
NPAKTUKE MOXKET AOCTUIATL NOMHOTO HAMPSXEHMS MexXay pazamu. MprumHa B Tom, uto pakTMyeckoe
HANPs)XeHUe OTHOCUTENbHO 3EMIM ONPEAenserTcs aKTMBHbIM COMPOTUBIEHUEM M3ONTLMM U EMKOCTHBIM
COMPOTUBAEHMEM KAXAO0M a3kl OTHOCMTENBHO 3EMMM; TAKMM 06PA3OM, HM3Kkoe (BonycTiMoe) conpoTueneHime
M30NSLUMM OAHOM M3 Ga3 cO3NAET SPPEKT 3EMAU M YBENMUMBAET HANPIKEHME MEXDY ABYMS OCTANbHbIMM BA3aMm
1 3eMnew, N0 NOMHOTO HANPSXEHMs Mexay basamu.
" CeeneHus o CBA3M C HOMMHAMbHBIM HaMpsXeHuem cM. B 4.3.2:
** DT! BENMUMHBI COOTBETCTBYIOT YKA3QHHbIM B Tabnmue F.1:

Bsicota CranpaptHoe Koapduument
(nonvem) atmocdepHoe ans
M nasnexue kla paccrosHus
2000 80 1
3000 70 1,14
4000 62 1,29
5000 54 1,48
6000 47 1,7
7000 41 1,95
8000 35,5 2,25
9000 30,5 2,62
10000 26,5 3,02
15000 12 6,67
20000 5,5 14,5




Tabnuua F.3b - ogHodazHble, 4- unu 3-nposogHble cUCTEMBI NEPEM. TOKA

Hanpsxerus ans tabnumus F.4
HomunansHoe [ns nsonaumm [ns nsonaumm
HANPAKEHME CHCTEMb ,baza-daza”’) ,bazazemns”’)
nutanms (cets)”
Bce cucremsi TpexdasHbie 4-nposontbie | TpexdasHbie 3-nposonHsie
cUcTeMbI cuctembl 6es sazemnenns’’
C 3a3eMNeHMeM HeMTPanK’ | Ui ¢ ymoBsIiM 3a3eMneHMeM
B B B B =

60 63 32 63
110

120 125 80 125
127

1507 160 160

200 200 200

208 200 125 200
220

230 250 160 250
240

3007 320 320
380

400 400 250 400
415

440 500 250 500
480

500 500 320 500

575 630 400 630

600" 630 630
660

690 630 400 630
720

830 800 500 800

960 1000 630 1000

1000™" 1000 1000

1) YposeHb usonaummu mexay Ga3zoi 1 3eMnelt [ns He3a3eMNeHHbIX, MW 303eMIEeHHbIX Yepes UMMeRaHC CUCTEM,
paBeH ypOBHIO M30MaLMKM Mexay $asamm, Tak kak pabouee HanpsxeHue mexay nobor Gpazom 1 semneit Ha
NPAKTMKE MOXET OOCTHUIATL MOMHOTO HAMNPAXEHMI MexXxay ¢030MM. npl/ILIMHO B TOM, 4TO qJOKTl/ILIeCKOe
HANpPsXXeHne OTHOCUTENbHO 3eMN1 onpenenserca akKTMBHbBIM CONPOTUBIEHUEM U30NALMK, M EMKOCTHbIM
CONPOTUBIIEHNEM KG)K]:I.Ol:I CbGBbI OTHOCMHTENbHO 3eMNK; TOKUM 06PGZOM, HWM3KOEe (IlOI'IyCTMMOE) conpotmerieHmne
nsonaumm OJJHOI:I m3 ¢03 cospnaet 3¢¢eKT 3eMNU, 1 YBENUUYMBAET HANPIXKEHNE MEXAY OBYMS OCTANbHbIMU
basamm 1 3emnelt, 1O NONHOTO HANPSXEHWs mexay basamu.

2 ns obopynoBaHMs, NOAKIIOYEHWE KOTOPOTO K 3-ba3HOM CeTM BOIMOXKHO M MO 3-NPOBOAHOM, M MO
4-1poBOAHON CXeMe, C 3a3eMneHuem 1 6e3, UCNoNb3yMTe TONbKO BENMUMHBI ANs 3-TPOBOAHOM CXEMbI.

" CseneHus O CBA3M C HOMMHAMbHBIM HAMPAXeHuem cM. B 4.3.2:

D1 BENMUMHBI COOTBETCTBYHOT YKA3AHHbIM B TG6J'II4L|,S F.1:

www.wagospb.ru

lpynnbl matepuanos

M3onsumoHHble matepumanst knaccudu-
LMPYHOTCS MO YETbIPEM TPYMMNAM B COOT-
setcaum ¢ mx CTl (cpasHuTensHbIM
nokasarenem npobos) cneaytowmm
obpasom:

lpynna marepuanos I: 600 < CTI
Ipynna marepumanos Il: 400 < CTl
<600

lpynna marepuanos lll a: 175 < CTI
<400

lpynna marepuanos |l b: 100 < CTI
<175

3Hauenms CTl, npreeneHHble Bbiwe nony-
yeHbl B cooteetctBmm ¢ DIN EN 60664-1
/ VDE 0110, yacts 1 Ha cneumansHo
M3rOTOBAEHHBIX AN 3ThX Lener obpas-
LOX M NPOBEPEHHBIX MO pelleruto A.

waco'
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* [TapameTpsl nsonaumm no IEC/EN 60664-1 (npononxetme)

Tabnuua F.4 - MyTh Toka yTeukn ans npeAoTBPALLEHNS OTKA3d U3-3a npobos
DIN EN 60664-1/ VDE 0110, uacts 1

MMHMMGJ’Ibelﬁ MNyTb TOKA YTEYKM
HGFIpﬂ)KeHMeH MOTepMOI’IbI NeyvyaTHOro MOHTAXA
Cpeﬁ:iszzﬂpo' YposeHs 3arpssHenus YposeHb 3arpssHeHns
1 2 1 2 2 2 3 3 3
rpynnbl rpyn. Mar. rpynmbl lpynna Mpynna Mpynna Mpynna Ipynna Mpynna
marepuanos 3Q MCKn. I”b marepmanos marepuanos MdTepManos | MQTEPUANOB | MATEPUANOB MGTepMGﬂOB” marepuanos
| Il 1] | Il 2
B MM MM MM MM MM MM MM MM MM
10 0,025 0,040 0,080 0,40 0,40 0,40 1,00 1,00 1,00
12,5 0,025 0,040 0,090 0,42 0,42 0,42 1,050 1,050 1,050
16 0,025 0,040 0,10 0,45 0,45 0,45 1,10 1,10 1,10
20 0,025 0,040 0,11 0,48 0,48 0,48 1,20 1,20 1,20
25 0,025 0,040 0,125 0,50 0,50 0,50 1,25 1,25 1,25
32 0,025 0,040 0,14 0,53 0,53 0,53 1,30 1,30 1,30
40 0,025 0,040 0,16 0,56 0,80 1,10 1,40 1,60 1,80
50 0,025 0,040 0,18 0,60 0,85 1,20 1,50 1,70 1,90
63 0,040 0,063 0,20 0,63 0,90 1,25 1,60 1,80 2,00
80 0,063 0,100 0,22 0,67 0,95 1,30 1,70 1,90 2,10
100 0,100 0,160 0,25 0,71 1,00 1,40 1,80 2,00 2,20
125 0,160 0,250 0,28 0,75 1,05 1,50 1,90 210 2,40
160 0,250 0,400 0,32 0,80 1,10 1,60 2,00 2,20 2,50
200 0,400 0,630 0,42 1,00 1,40 2,00 2,50 2,80 3,20
250 0,560 1,00 0,56 1,25 1,80 2,50 3,20 3,60 4,00
320 0,75 1,60 0,75 1,60 2,20 3,20 4,00 4,50 5,00
400 1,0 2,0 1,0 2,0 2,8 40 50 56 6,3
500 1,3 2,5 1,3 2,5 3,6 5,0 6,3 71 8,0
(7.9)4
630 1,8 3,2 1,8 3,2 4,5 6,3 8,0 9,0 10,0
(7,91 (8,4)" (9,00
800 2,4 4,0 2,4 4,0 5,6 8,0 10,0 11,0 12,5
(9,0)4 (9,6)4 (10,2)4
1000 3.2 5,0 3,2 5,0 71 10,0 12,5 14,0 16,0
(10,2)4 (11,2)4 (12,8)4
1250 4,2 6,3 9,0 12,5 16,0 18,0 20,0
(12,8)4 (14,4)4 (16,04
1600 5,6 8,0 11,0 16,0 20,0 22,0 25,0
(16,04 (17,6)4 (20,0)4
2000 7,5 10,0 14,0 20,0 25,0 28,0 32,0
(20,0)4 (22,4)4 (25,6)"
2500 10,0 12,5 18,0 25,0 32,0 36,0 40,0
(25,6)4 (28,8)4 (32,04
3200 12,5 16,0 22,0 32,0 40,0 45,0 50,0
(32,04 (36,04 (40,0)4
4000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
(40,04 (44,8)9 (50,4)9
5000 20,0 25,0 36,0 50,0 63,0 71,0 80,0
(50,4)4 (56,8)4 (64,0)4
6300 25,0 32,0 45,0 63,0 80,0 90,0 100,0
(64,0)" (72,0)* (80,0)4
8000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
(80,0)4 (88,0)4 (100,0)*
10000 40,0 50,0 71,0 100.0 125,0 140,0 160,0
(100,0)4 (112,0)4 (128,0)4
12500 50,0 63,0° 90,0° 125,07
16000 63,0° 80,0° 110,0% 160,0°
20000 80,0 100,0° 140,07 200,0%
25000 100,07 125,0° 180,07 250,0%
32000 125,07 160,07 220,0 320,07
40000 160,0% 200,07 280,0% 400,0%
50000 200,0% 250,0° 360,0% 500,0°
63000 250,07 320,07 450,07 600,0°
') 310 HanpsxeHue ons:
- paboueir uzonsumm; pabouee HanpsxeHue,
- OCHOBHO/ M [OMONHMTENbHOM M30ASLMM Lienem, 3an1TbIBEMbIX HENOCPEACTBEHHO OT CETM HI3Koro Hanpsxerus (cm.4.3.2.2.1) HanpsxeHue, nepecuntanHoe
no TCI6HMLlGM F30 “n Fsb, M3 HOMMUHANBHOTO HANPAXEeHUa O60pyJZlOBGHMSI, MU HOMUHANBLHOTO HAMPAXEHUS M3oNaUUK;
~ OCHOBHOM M ﬂOI'IOJ'IHMTeHbHOlZ M30N9UUN CUCTEM, yCTpOﬁCTB M BHYTPEHHMX ueneﬁ, HE 3annTbIBAEMbIX HENOCPEACTBEHHO OT CeTU HU3KOTO HAMPAXKEeHUs
(CM43222), HGM60]’IbLLIee neﬁc‘rayrou.lee 3HAYEHWE HANPIXKEHUS, NPUCYTCTBYIOLLETO B CUCTEME, yCTpOlZCTBe unu BHyTpeHHel‘/‘I uenu, np1 HOMHUHANTBHOM
3HAYEHUU NUTALOLEro HaNpPIXeHus 1 Hc|l46onee He6J'IOI'OI'IpMﬂTHOM COYETAHMM OOMYCTUMbIX BHELWHMUX Boaneﬁcramﬁ.
2 Marepuansi rpynnst lllb He pekomernyetcs npuMeHsTs Npu cTeneHu sarpssHerms 3 1 Hanpsxerin casiwe 630 B .
3 npeﬂBQPMTel’leble OAHHbIE, NOTyYEeHHbIE MYTEM KCTPANONAUMM. TexHuyeckme KOMMTETbI, UMELOLWME APYTHME IKCNEPMUMEHTANbHbIE NAHHbBIE MOTYT MCNONb3OBATH
CBOM 3HAYEHMS.
4 3HaueHns B ckOBKAX MOTYT NPUMEHSTLCS TOMbKO ANS COKPALEHWS MyTH TOKA YTEUKM MPU MCNONb30BAHWM BypTika (cm. 5.2.5).
Bbicokas TOUHOCTb MyTH TOKQ yTEUKM, YKA3aHHAs B TABNMLE He NPEeAnonaraeT TOUHOCTU U3MEPEHMIT TAKOTO XKe YPOBHS.




CornacHo obnactu npuMeHeHus,
knemmbl 1 coenmnunten WAGO
NPUMEHKUMbI MpK

YPOBHe 3arps3HeHus 2 unm 3 u
Ons Kateropui nepexanpsxexms |
unum ll1.

Mpumep:

Montupyembie Ha DIN-peiiky
npoxogHblie knemmbl WAGO

no |[EC 60947-7-1/

EN 60947-7-1/VDE 0611, yacrs 1,

MMEIOT cnenyromne XapakTepmnCcTmKum:

800 B/8 kB/3,
Hanp.,
HomuHansHoe Hanpsxenne 800 B

HomuHanbHoe nMnynbcHoe Hanpsxe-

HUe 8 kB
YpoBeHb 3arpssHeHus 3
Kareropus nepenanpsxenms |l

Coenunenns WAGO nang 6bIToBbIX M
QHQMOMMYHBIX YCTAHOBOK
OLEHMBAIOTCS COMNACHO

IEC 60998-1/ EN 60998-1/

VDE 0613, uacs 1, tabnumua 3.

Mpumep:

Coeaunurenu WAGO PUSH WIRE®
Ana pacnpeaenuTenbHbix Kopobok
CornacHo HAHHOMY CTAHOAPTY,

TAKME COEOMHUTENM UMEIOT XOpaKTe-
PUCTHKM:

* 400 B/4 kB/2

* cXeMd 3a3eMneHus,

Hanp.,
HomwuHansHoe Hanpsxenne 400 B
HomuHanbHoOEe MMnynbcHOe Hampsxe-
HUe 4 kB
YpoBeHb 3arpa3HeHms 2
Kareropus nepernanpsxxenms |l

Tabnuua 4:
(IEC/EN 60998-1)

PaccrogaHue ounctku u NyTb TOKA yTeuku

HoMmmHanbHoe M3onaumoHHoe MyTs TOKQ yTEUKM, M3ONSUMOHHOE
HanpsxeHue paccrosHue

\ MM

<130 1,5

> 1301 <250 3,0

> 2501 <450 4,0

> 4501 <750 6,0

> 750 8,0

www.wagospb.ru
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DnekTpuueckue ucnbiTaHus (npononxexue)

* McnbitaHus Ha amanekTpuueckyto (mpobusHyto) npouHocts ¢ nepemetHbim Hanpsxeruem no IEC/EN 60998-1

B npouecce mcnbiTaHMi npoBepseTcs NyTb TOKA yTeukM, T.e., paccrosHue B npouecce mcnbitaHmit nposepseTcs yTeuku, Bbi3BAH-
HOTO NPOBOLSLLMMM 3ArPI3HEHUIMM HO NOBEPXHOCTU M3oNMpYtoLero kopnyca. Kpome pana nprmeceit, nonanaolmx B Knem-
MY, HaNPUMep, NIACTMACCOBLIE MATEPMATbI U KOHCTPYKLMS KOPMYCa TAKXKE y4aCTBYIOT B 06pasoBaHum Toka yreuku. Msonaum-
OHHbIE MATEPMATbI KOPMYCa MOTyT BbITb KAPOOHM3IMPOBAHBI TOKOM YTEUKM, UTO elue BoMbLue NOBLICUT MPOBOAUMOCTS.

O6pasel 6bin UCALITAH C TPUMEHEHWEM NPOBUBHOTO NEPEMEHHOTO HAMPSXEHMs B TEUEHKWEe KOPOTKOro BpemeHn. Hanpumep,
moHTHpyemas Ha DIN-peliky knemma npepHasHaveHHas ons pabotbl npy HoMUHAnbHOM Hanpsxerun 800 B obbiuHo nposeps-
etcs npu 2000 B nepemeHHOro HaNpsXXeHus B TedeHWe OaHOM MUHYThI. [pennonaraercs, uto ucnbitarue Byaner nporaeHo 6e3
LYTOBbIX PA3PSOOB MM NPOBOEB.

* McnbitTaHme HaO MAKCUMMANbBHO AOMYCTUMOE MMMYMbCHOE HanpsxeHue no IEC/EN 60664-1

DaHHoe 1cnbiTaHMe NpoBEpSeT M3ONIUMOHHOE PACCTOSHWE NPOAYKLUMU. B ynpoleHHOM BapHaHTe, M30NSLUMOHHOE PACCTOsHME
- 9TO PACCTOsAHME MeXAY NBYMS KOHTAOKTAMK KNEMMbI. Ecnun ato paccrosHMne CrMLKOM MAneHbKoe, NMMKM HAnpsaXxXeHmns MoryT
BbI3BATb OyroBble paspsabl Min npobomn. CxeMa MCMLITAHKUS HO MAKCUMAMBLHO AOMYCTMMOE MMMYTNbCHOE HAMPSXKEHUE AHANOTMY-
HO MCMBITAHMIO HO AM3NEKTPUYECKYIO MPOYHOCTb C MEPEMEHHBIM HAMPAXKEHWEM; TECTOBOE HAMPIKEHUE, OAHAKO, CPABHUTENLHO
6onblue M BpeMs ncnbiTaHms kopoue, Hanp., 7,3 kB 3a 50 Mkc (cMm. usobpaxenme).

™\ Vimnynbc HanpsxeHus; KpUBaAs UIMEPeHMI (kpacHas) u BcnomoratensHas Kpueas
(uepHas) mns pacueta cKOPOCTHM HOPACTAHMS UMAYILCA U PE3YNbTUPYIOLLMIA (BUPTY-
QmbHBIM) AMK KPUBOM.

T BpemeHHOM 1HTEpBAN AN pacyeTa cKOPOCTM HAPACTAHMS
e T Bpems Hapactanus (MpoaomkurensHoCTs OT NogBneHns MMMynbea
= T1=1,2 ek Ao ero nmka)
L T2 =30 mee ) T O6was NPoRoMKMUTENBHOCTE MMMYNLCA

TecToBblE 3HAUEHMS - STO 3HAYEHMS HA YPOBHE MOPS$, KOK YKA3QHO B COOTBETCTBYIOLIEM TEXHMYECKOM 3AAGHMM HA MPOBEAEHME
MCMbITAHMM.

3HaueHMS, YKA3aHHblE B KATANOre COOTBETCTBYHOT BbicoTe HaA yposHeM mops 2000 m.

Mpennonaraetcs, 4to mcnbiTaHWe Bynet NpokaeHo He3 OyroBbIX PA3PIAOB MM NPObOEB.

* Tunbl 30WwuTHl 3nekTpudeckoro obopynosaHus no IEC/EN 60529

MNepeueHb TMNOB 3aWKUTLI B anPaBUTHOM NopsiaKe
BykeeHHble 3alWwmTa OT NPUKOCHOBEHMS, TBEPAbIX IP (CreneHs 3a1UMTbI OT BHELIHMX
kogb! IP 06BEKTOB MM XKMOKOCTM BO3neMCcTBMM)
Mepsas unppa | Yka3sIBaET ypOBEHb 3ALUMTBI OT Mpu- Mpw ykasaHMm ypoBHs 3aimTsl Tpebyertcs
orOno 6 KOCHOBEHMS UMM TBEPAOro obbekTa. TONbKO ofHa uMdpa, apyras (sTopas)
Bropas uuppa | Yka3biBaeT ypoBEHb 3aLMTbI OT UMPPa ROMXHA BbiTb 3aMeHeHa Ha X.
or O no 8 NMPOHMKHOBEHMS XXMOKOCTH.
Mepeas undpa: Bropas umopa:
IPOX | Hert 3awwmbl o1 nprkocHOBEHMH, IPXO | Hert 3awmrbl ot Xxumakoctm
Unu TBepabIx 06bEKTOB IPX1 | 3awwurta ot BepTmkanbHo IP B cpasH. ¢ NEMA
IP1X | 3awmra ot tBepabix o6bektos > 50 mm napatoLen XMaKoCTM1
IP2X | 3awwura ot tBepabix 06bekToB > 12 MM IPX2 | 3awura ot kanatowes Kon IP_| NEMA
HaMp., nansya XKMOKOCTH nog yrom - 15° 1011
IP3X | 3awwura ot tBepabix 06bekTOB > 2,5 MM IPX3 | 3awwura ot opolexus ook 12
IP4X | 3awmta ot TBepabix 0bbekTos > 1 MM IPX4 | 3awmra ot pasbpsiamsaemoi Xuakoc 54 13
IP5X | 3awwmra ot nbinu (orpaxmuerHoe IPX5 | 3awwra ot ctpym xuakocty, 14 | 3R
BHEWHee BO3neiCTBMe, Be3 BpeaHbIx HAMP., M3 HOCALKM 54 |35
OTNOXeHMM) IPX6 | 3awura ot 3atonneHus 55 | 484X
IP6X | MeinenenpoHuLaemocTs IPX7 | 3awwura ot BpemeHHOro norpysenms 52 |5
(nonHas 3awmra ot nbinm) IPX8 | 3awwmra ot ponrospemeHHoro 67 | 6&6P
norpy>eHus 52 | 12&12K
54 |13
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UcnbiraHus marepuanos

Bes npoaykums WAGO ebinonHsiet TpeboBanmng cneaytowmux ucnbITaHUin MATEPUANOB:

* McnbitaHmsg y3kuMM nydkom nnamenu no IEC/EN 60695-2-2

,D,C!HHOG MCMbITAHNE MMUTUPYET OrOHb, KOTOprlZ MOXEeT BO3HMKHYTb MPK ONPeneneHHbIX yCnoBUaX (HGI‘Ip., TOK noBpeXneHus Ha
M30NALUMOHHOM PACCTOIHMK, Neperpyska getaneM Unum KOMI'IOHeHTOB). PacnonoxeHHsie P4AO0OM 4ACTHU MOTYT 6bITb 3ATPOHYThI
I'IOJ106HI>IM NNaMeHeM. O6PG3L|,I>I MCNbITbIBAKOTCA HA BOCNNAMEHEHME OT y3KOlZ CTpyM NNAMEeHU, a TaKXKe OT NIIAMEHM, BbI3BAHHO-
O ropeHnem MaTepmranos, PACNONOXEHHbIX PAAOM C O6pG3L|,OM.

( ‘ ) OroHb He [oMKeH PACNPOCTPAHMUTLCS AAMbLIE 30 CYET M30M$-
neMma
LIMOHHBIX MATEPMANOB, YBENMUMBAS ouar nopaxeHms. K
| uccnenyeMoMy obpasuy npumeHsetcs obbiyHOe ra30B0€ Mna-
M$ B TEYEHWE ONpPeneneHHOro NPOMEXYTKA BpeMeHu (Hanp.
; Kpenex pen POMEXYTKA BP (Hanp.,
Knemma '“Iuﬁu 10 CeKYHJJ,).
A Mocne npekpalieHrs nonauu nnamerm, obpasew AOMKeH
%
camocrosTtensHo norachyts B TeueHme 30 cekynn. Kpome ato-
,
Kpenex ro, CroM ToHKol o6&pTouHoM Bymar noa o6pasLoM He [of-
Bokosas MN30NIUMOHHAS CTEHKA Tp 6 450 30)KMMHGQ 4acTb B !/ p y a p Ll a
ﬁ‘;”m“ obeprotnas 30He XEH BOCMNAOMEHWTLCS OT PACKANEHHbIX YacTuL oT obpasua.
yMara 3A>KMMHOTO aneMeHTa
HepessHHas nocka
Touka koHTaKTA €
Cxema mcnbitaHms NNGMEHEM BO BPEMS
UCMbITAHUNS
. J

* McnbitaHme packaneHHsIM NpoBoaHMKOM no IEC/EN 60998-1, IEC/EN 60695-2-11

B cryyae c60os cumbHbIM TOK MOXET BbI3BATL CHMbHBIM HArPEB NMPOBOAHMKA.

HakaneHHsbIlt NpoBoAHMK He [OMXeEH
BbI3BATL BOCMNAMEHEHUS obpasua
(Hanp., montUpyemort Ha DIN-periky
knemmbt). [ng ucnbitanms koHew
HAKANIEMOTO NPOBOAA 3AXKMMAETCS
HAMPOTMB NOBEPXHOCTU MCCNENYEMOTO
obpasua (cM. uzobpaxeHme).
MNonoxeHue mccnepyemoro obpasua,
NOBEPXHOCTb AN MCMITAHUM W
TEMMepaTypa HAKANSeMOro NPoBOAd

(Hanp., 960°C 6onee 30 cekyHa, mnm
850°C 6onee 5 cekyHa) onpegensiotcs
COMACHO CTAHAAPTAM.

McnbitaHKe cumtaetcs npoiaeHHbIM,
€CNU He BO3HMUKINO BUAMMOTO NIGMEHM
MM NOCTOSHHOTO HAKANQ, MK ecnu
nnams 3atyxaer B TedeHme 30 cekyHn
nocne ynaneHus HAKANeHHOro NPoBoAa.
Kpome atoro, crokt ToHkol o6épTouHok
6ymarm non o6pasLoOM He QOMXKEH
BOCMIIAMEHMTLCS OT PACKANEHHbIX
yactmy ot obpasya.

wAaGo'
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Knumartuueckue ncnbitaHug

Cnenylou.tme MCMbITAHMA NOKA3bIBAKOT PEAKUMIO NMPOAYKLUMKM HO MOMELLEHNE B ATPECCHUBHYHO OKPYXXAKOLYHO cpeny. an nonro-
BPEMEHHOM BO30EMCTBMM NPOMbILLNIEHHAd CITMOCCI)epCI M3MEHSET XAPAKTEPUCTMKM KOHTOKTA KNEMM, YTO NPOBEPIETCa B TEPMO-
Kamepe npn KNMMatnM4ecknx UCnbITAHUAX.

Bcs npoaykuus WAGO sbinonHsiet TpeboBaHuUs cneayiowmx KIMMATHUECKUX UCNbITAHUM:

* Tepmoumknuposanme no IEC/EN 60947-7-1, IEC/EN 60998-2-2

IlaHHOe MCrbITaHMe MOKA3bIBAET M3MEHEHME MAAEHMS HAMPSKEHWS NPM AONTOBPEMEHHOM TEPMOLMKNMPOBAHMM. Trnosas npo-
Ledypa MCMbITaHUIM cocTouT 13 192 TeMnepaTypHbIX LMKNOB, HANP., KAXKAbIM LMK NPOACIXMUTENbHOCTbIO 60 MUHYT (cM. cxe-

’#" "\ HoMuHanbHBbIN TOK nopaetcs K nccnenyeMoMy obpasuy Bo
BPEMS MOBbILLEHMS TEMNEPATYPbI U MPH AOCTMXEHUM TEMNEPT-
e £ 5 3 TYPHOTO MAKCMMYMQ; BO BPEM$ BTOPOM MOMOBMHbI LIMKNA TOKA
i § 5 é’ § 5 Het. MNaneHue HanpsxeHus MiMepsetcs kaxasle 24 uukna m
; k8 HE LOMKHO MPEBbILAT: MOKCMMATBHOTO 3HAYEHMS MIM 3HAYM-
eMnn. UCnbITaTeNbHOU
cameps, TENbHO M3MeHaTbCd. [aneHne HanpaXeHus, UIMepeHHoe B
BKI. MOBbILUEHME koHue 192-ro umkna He gomxHo npesbiwats 1,5 3HaueHms,
TeMnepaType! Y330 ToKa 201 __ usMmepeHHoro nocne 24-ro umkna. Mocne mcnsitaHus nposep-
| - KO OOMXKHA MOKA3QTb OTCYTCTBME M3MEHEHMIM, MPENSTCTBYHOLWMX
LMKNOB o
¢20,J o ¢20,_>‘ o OanbHEMWeMY UCMONb3OBAHUIO MPORYKLUMM.
1 umkn
. J

* [TpombiwnenHas atmocdepa no EN I1SO 6988, IEC 60068-2-42, IEC/EN 60068-2-60

Cepa 1 ee npoayKTbl TOPEHMS - 3TO KPAMHE ArpecCcHBHbIE 3ArPS3HSIOLLME BELECTBA, PACMIPOCTPAHEHHbIE B MPOMbILINEHHOM
cpene. [Npouenypa MCMLITAHUIA MMUTUPYET NONOBHbIE KOPPOIMOHHbIE YCIOBMS MPU MOMELLEHUM UCCrefyemoro obpasLa B
KOHOEHCALMIO BOMbl B PA3NIMUYHBIX ATMOCPHEPAX, COOEPXKALMX OMOKCHUA CEPBbI.

Chauana B kamepe AN KIMMATUYECKMX
MCMbITAHWM NMOOOTPEBOM BOLHOTO paC-

- i

Ll = oy - PR

A el e e B gy i TBOPA OMOKCMAQ CEpbl CO3NAETCS BRAXK-
e Has atMocepa. He 6onee uem uepes
D e R _ =}l nonuana uccnenyembiit obpazel craro-
— TS : BMTCS MOMHOCTBIO BAGKHBIM OT NOPOB
| T L : g i KOHOEHCaTa M NOMeLLdeTcs B 3Ty ATMOC-

=+ ekl
et

—— } depy Ha BOoCeMb 4aCOB.
2 s Tamar 14l P T
! i Ty -

Mocne NMOoMeLLEeHMa BO BNAXHYIO ATMOC-

depy, UccnenyeMsilt obpasel nomewya-
e1Ccs B CyXue U NPOXNAaHbIE YCIOBMS
NP KOMHATHOM Temnepatype Ha 16
yacos. B 3aBmcrmocT ot crporoctu
MCMLITAHUI UccnepyeMmbitt obpasey
MOXKeT NOMELLaTbCs B NoaobHble ycno-
BMS HECKOMNbKO pa3. [epmeTnyHoCTb
3AKMMHOTO YCTPOMCTBA MPOBEPSETCS
M3MepeHMeM NAOeHUs HAMPKEHMS.

Mpu opyrx npouenypax UCHbITAHMS
NPOLYKUMS NOMELLAETCS B CYXYH KOPPO-
3MOHHYIO razoobpasHyto atmocdepy,
conepXalyto cynbdua, asoT U oKCuabl
cepbl UNK XIopMCTbIK ras. JanHoe ucnbi-
TAHWE MOXKET BbIMOMHATLCS B NEPUOL OT
4 no 21 nus.
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* Conesow TymaH no IEC/EN 60068-2-11; ycnosus mopckux nepesosok no GL, LR, DNV

[laHHOE MCrbITaHKME NOXOXE HA UCTbITAHME, BLIMOMHIEMOE B BOOHOM KOHAEHCATe C Pa3HbiMM aTMOChEPAMM, 30 UCKITIOYEHUEM
TOTO, YTO BMECTO MPOMBILLNEHHOM aTMOChepsl B TEPMOKAMEPE MMUTMPYHOTCS YCNOBMS CONSHOTO TyMaHa (cM. usobpaxeHue).

anpobaumii.

obuwmx 3aaau:

B 3aBMcHMMOCTM OT nprMeHseMbix npouenyp, nccnenyemsii obpasey obpbisrmeaetcs
COMSHbIM TyMaHOM Ao 96 uacos.

McnbitaHue consHbim TYMOHOM LLMPOKO MUCMONb3yeTcy, 0C066HHO ansg CynoBsbIX

Ho 10 mcnbitaHme BbinONHSETCS NO-Apyromy, Yem NPOLEnypbl UCMbITAHMM ANs

Bo BpeMs TMnoBoro mcnbitaHus nccnenyembirt obpasel 06pbIsrMBAETCS CONAHbIM
PACTBOPOM B TEYEHWME ABYX YACOB, A 3ATEM XPAHMTCS CEMb IHEM B CPENE C OTHOCU-
tenbHoM BraxHocTbio oT 90 no 95%.

[laHHas npouenypa nosTopsetcs YeTbipe pasd.

I/I3MepeHl4e naneHra HaNpPa>KeHMsa MCnonb3yeTcs Kak KpMTeleZ OLEHKMU.

* beictpoe Tepmoumknmposarme no IEC/EN 60068-2-14

Bes KOHAMUMOHUPOBAHMS BO3AYXA KOMMYTALMOHHbIE NAHENM U KOPOBKM MOMELAKOTCS B CE30HHbIE (MOCTOSHHO MeHsIowmecs )
TEMNEPATYpHbIE MAKCUMMYMbI - OCOBEHHO B OTKPLITOM MPOCTPAHCTBE.
Hanpumep, npu texHonorMueckom npouecce, knemma nonagnaet B 6onee GbiCTpbie CMEHbI TEMNEPATYPbI.

é )

e
'
==~J]—I
N

)

UCNbITAHUM

Bpems t

Temneparypa B
kamepe ans

)>—|

Tty ———————>1

A Hauano NepBoro LMKNa

L B KOHeLII NEepBOro 1 HA4ANo BTOPOro uukna J

[ns umuTaumm nonobHbIX coCTosHUIM Mccneayembii obpasel
NoMmeLaeTcs B YCNOBMS NMOBTOPSIOLLMXCS U3MEHEHMIM TeMnepa-

Typbl Mexay, Hanpumep, Ta-40°C n Tg +70°C.

BpeMs BbIDEPXKKM 1 30BMCUT OT TEMNOEMKOCTM OMbITHOTO
06pasua 1 BOMKHO BbiTb Mexay Makc. 3 4 1 MuH. 10 MuH. @
Bpems nepexona tz 2 - 3 muH., 20 - 30 ¢ unm meHee 10
CeKyHL.

MexaHuueckue m SneKTpnuyeckme CBOMCTBA npoaykumn npo-
BEPAOTCA B KOHLE MCMNbLITAHUS.

* BnaxHoe tenno, umknmuecku (12 + 12 yacos) no IEC/EN 60068-2-30; & ycriosmsx mopckux nepesosok no GL, LR, DNV

,D,OHHOG MChbiTAHKWE onpenenger NPUroaHOCTb 3NEKTPHU4EeCKoro O60pyﬂ.OBOHMﬂ ang UCcnonb3oBAHMA U XPAHEHKA B YyCNOBUAX BbICOKOM
OTHOCMTENbLHOM BNAXKHOCTH BKyne C UMKINMYECKMMHM TEMNEPATYPHbIMU M3MEHEHUIMU U, B O6IJ.|,eM, npu O6p03OBOHMM KOHOEeHCATa Ha

NOBEPXHOCTM Mccnefyemoro obpasua.

(4 1004y 96% i )
g0 { == ) 5% I/A
5= g0 |95% 90% ‘ s
g2 ° - MMH
R 15 mun I, 80% ‘
-] DyHkumoHanbHOE M¢nbITaHWe i DyHKUMOHANBHOE MCTbITaHIME
8 %
28 60
55 rfmmmmm e e oo -
50 4
DyHkumoHansHoe
i 40 UChbITaHMe
g
- 2h
o
% 30
g,- 25 Jr-c=memccccdectenqecccccbofiecccccecccctecccccaaa
K} 20
+05h !
10 Mccnenyembiit obpaseu npucoeauter  Mccnenyemsiit o6paseL NPUCOEAMHEH 1 BbIKMIOUEH
1 BKTOUEH 30 UCKNIOYEHNEM (yHKLIMOHQTBHBIX MCMbITAHMI
Tumkn =24y l 1 umkn =244 l
1 1 1 1 1 1
) 12 18 24 30 36 42 48
\ Yacel [v)  —> )

B nononHeHue K MCMbITAHUIO CONAHBIM TYMOHOM MCMbITAHME
BNCKHBIM TEMNOM TAKXE MCMOMb3YeTCs ANs CyaoBbiX anpoba-
umm.

Mpy BAHHOM MCMBITAHMM K OMBITHOMY OBpPA3LY NPMMEHSETCS
UMKIMYeckoe m3MeHeHue temneparypsl ot +25°C no +55°C
MPY OTHOCHTENBHOM BIAXHOCTM 95% (nomycTMMble oTKNoHe-
HUS CM. HO M306paxXeHUm).

q)yHKLl,MOHGJ'IbeIe MCNbITAHKA NPOBOAATCA B OnpeneneHHoe
BpeMq B nepmon XpaHeHms.

MexaHuueckue m SneKTpnuyeckme CBOMCTBA npoaykumn npo-
BEPAOTCA B KOHLE MCMNBLITAHUS.

waco'
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Cneuundukauun UL - Jlaboparopuu no trexuuke besonacHocru, CLLA

Knemmsi 1 coeamnmtenn WAGO nposepeHbl nabopatopmeit no TexHuke 6€30NacHOCTM MO ONHOMY MM HECKOMbKMM COOTBET-
cTytowmm craHaaptam UL:

- Coenunurenn PUSH WIRE® cepum 273 pns pacnpegenm- UL 486 C
TenbHbIX KOPOBOK UMM OCBETUTENbHbIE COEAMHUTENU CEPMM

224 npenctaenstor coboit “coeamHutenn ang nposoaos”,
ceptmomumposantbie no UL 486C. OrpenbHble yctporictea

MMeloT ono3HaBaTensHyto mapkmpoeky UL @,
UL 1059
UL 486 E

- Montnpyembie Ha DIN-periky knemmsl nnm MmomyrbHbie
knemmbl (Hanp., cepms 280, TOPJOB®S unu knemmsr ot
260 no 262 cepwuu) noateep>kaeHs KOK HECAMOCTOSTENb-
Hble komnoHentsl no UL 1059 ¢ UL 486E.

- Coeaunnutenn X-COM® ceptudmumposansl kak “knemmb:”
cornacHo UL 1059 ¢ UL 486E. Onu npenHasHayeHb! ons
“NoneBoy 1 NPOMbIWNEHHOM Npoknankm kabens” npu
Hanpsxennn 300 B.

- Kpome atoro, nanHbie coenmnmtenu ceptmomumposarsl kak UL 1977
“coemmHUTENM ANS MCNOMBL3OBAHMS B LIEMSX NEPEAaUM AaH-

HbIX, CUrHANOB, ynpasnexus m nutanms” no UL 1977 nng

" ~ "

npoMmbilwneHHow npoknanku kabens” npu 600 B (kauectso

coeamHeHnd KnemMm obecneunBaeTcs CKBO3HbIM MOHTG)KOM).

- Knemmei knacca Ex e Il ceptudmumposans no UL 60079-7.

UL 60079-7

- KneMMmbI ¢ 303eMneHuem npoBepeHbl KAk CPeAcTBa ans
3asemneHms u coeamnrerms no UL 467. Komnonetsl, conep- UL 467
xawme obosnaueHne UL M ssnarotcs “opobpenHor npo-
aykumen.” KpoMe 31010, nocne MOHTOXA COMMACHO CBOEMY
HA3HAYEHWIO, NAHHbIE KOMMOHEHTbI MEPERAtoTCs HA MTOTO-
BbIE MCMbITAHMS B COOTBETCTBMM CO CTAHOAPTOM AN
YCTpOMCTB M 06OPYyLOBAHMS.

- l/lsonmpyroume mMarepuarnsl NPoBepPeHbl Ha BOCMNIIAMEH€e-

MOCTb M M3MeHeHMe xapakTepmctik no UL 94, UL 94

COGﬂMHMTeJ’IM nnga nposonos

Cra HOAPT Ang KneMm

MoHTaXHBIE 30XKMMbI ang O60pyﬂOBOHMﬂ npu
MCNONb3OBAHUM BMECTE C

ANOMMHUEBLIMU M/MJ’IM MeaHbIMKU NMPOBOAHUKA-
MU

KoMnoHeHTsl coeamHuTenen ang MUCnosib3oBAHMS
Ang nepenayn AAdHHbIX, CUTHANOB, yNnpaBneHms 1
NMUTAHUA

DnekTpuyeckure annapaThl Ans B3PbIBOONACHOM
Ta30BOM

atmocoepsb! - yactb 7: [oBbllEHHbIM YPOBEHb
HesonacHocTH

Ob6opynosaHue ang 303eMieHMs U COeanHeHMs

McnbitaHme HO BOCMIAMEHEHME MICACTMACCOBBIX
MATEPUANIOB AMs ETANEN YCTPOMCTB M Npmbo-
pos
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Tectbl u TecToBbIE Npoueaypbl o ctaHaaptam UL
Bes npoaykuma WAGO BbinonHset tpebosanus cnepytowmx UCAbITAHUIA:

* McnbitaHue Ha pactarmearme no UL 1059, UL 486 E (knemmsl, mortHpyemsie Ha DIN-peiky), UL 486 C (coemmnuren ans nposonos)

B naHHOM McmbITaHMM K NOAKNIOYEHHOMY NPOBOOHMKY MPMKIANLIBAETCS COOTBETCTBYIOLLEE TATOBOE YCUIME COMMACHO Crnemyto-
wert Tabnmue 6e3 peskoro NOAEPrMBAHMA B TeUeHKe OnHOM MMHYTbI. [ns knemm, Montupyemsbix Ha DIN-peliky u coeannutened
OnS NPOBOAOB ONpPeneneHbl PA3NMYHbIE CXEMbI MCMBITAHMM.

Pasmep npoeona Tarosoe ycunme, dyHtbl (H)
UL 486 E, UL 486 C,
AX,-YS Tabnmua 14.1 Tabnmua 13.1
kemil (Mm2) MeanHsie AnoMUHUeBbIE Meatbie
30 (0,05) 0,5 (2,2) 1.5 (6,9)
28 (0,08) 1 (4,5) - - 2 (8,9)
26 (0,13) 2 (8,9) - - 3 (13,4)
24 (0,20) 3 (13,4) - - 5 (22,3)
22 (0,32) 4,5 (20) - - 8 (35)
20 (0,52) 6,75 (30) - - 10 (44)
18 (0,82) 6,75 (30) - - 10 (44)
16 (1,3) 9 (40) - - 15 (66)
14 (2,1) 11,5 (50) - - 25 (1171)
12 (3,3) 13,5 (60) 10 (44) 35 (155)
10 (5,3) 18 (80) 10 (44) 40 (178)
8 (8,4) 20,5 (90) 10 (44) 45 (200)
6 (13,3) 21 (94) 28 (124) 50 (222)
4 (21,2) 30 (133) 36 (160)
3 (26,7) 35 (156) 42 (187)
2 (33,6) 42 (186) 50 (222)
1 (42,4) 53 (236) 61 (2771)
1/0 (53,5) 64 (285) 72 (320)
2/0 (67,4) 64 (285) 78 (347)
3/0 (85,0) 79 (351) 97 (432)
4/0 (107) 96 (427) 116 (516)
250 (127) 96 (427) 116 (516)
300 (152) 99 (441) 116 (516)

HM BbIMALATb M3 3A>KMMHOTO YCTPOMCTBA,
( "\ HM paspbIBATLCS BO3NE HEro.

Cxema ucnbITaHui ang Cxema ucnbiTaHuit ans
UL 1059, UL 486 E: UL 486 C:
Bo Bpems mcnbitaHMs NpoBoA He QOMXeH

waco'
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14 Cneundukauum UL - laboparopum no texuuke besonacnoctu, CLUA (npogomxerme)
520 TecTbl n TectoBble npoueaypsbl no cravgaptam UL (npononxenue)
o TepMouMKnmposone no UL 1059, UL 486 C, UL 486 E

McnbiTaHme BbINONHEHO:

no UL 1059

McnbitaHKe npoBeneHo npu MAKCMMANbHOM HOMMHAMBHOM
MNOLWanM NonepeyHoro ceyeHms
TecroBbirt Tok: 150% oT MakKc. HOMMHAMNBHOTO TOKA

84 uumkna: 31/24"“BKI" / 1/2 4 “BbIKIT”

[NosbiweHune Temnepatypsl M3Mepsetcs nocne nepeoro 1 84-ro
uMKna.

lNoseiweHune Temneparypsl He aomxHo npesbiware 5°C nocne
84-ro uMKna, No CPABHEHMIO C TEMNEPATYPOM, 3OMEPEHHOM
rnocne NepBoro LMKa.

no UL 486 C (coeaunnutenu ang nposonos),
UL 486 E (30xuMbl ans obopynosaHms)

McnbitaHme npoBeneHo npy MAKCUMMANbHOM HOMMHAMLHOM
NAOWAAM NOMEepPeYHOro ceyeHms
TecToBbIM TOK:
roBbIWeHHbIM TecTobil Tok no UL 486 C, tabnmua 9.1

UL 486 E, tabnmua 10.1
14 “BKN” / 14 “BbIKIT”
11/24“BKN" /1 1/2 4 “BbIKN”
(ot AWG 4/0 no 400 kemil no UL 486 E)
lNoBbiweHWe TEMNEPATYPLI Y KTEMM M YNPABASIOWMX NPOBO-
0OB M3MepseTcs W 3anmceisaetcs nocne: 1, 25, 50, 75, 100,
125, 175,225, 275, 350, 425 v 500 uukna.

500 uwmknos:

MNoBbiweHKe Temnepatypsl He nomxHo npesbiwars 125°C, a
koadpuumeHT yctomumnsoctn “S” He pomxeH npesbiwars = 10.

Pasmep npoeona TecToBbIKM TOK ANg MEOHOTo nposoaa B A
UL 486 E, tabnmua 10.1 UL 486 C, tabnmua 9.1
3anaHHbIM TepmoumknuposaHme
AWG . . . .
T MQOKCMMAnNbHbIM Cratmnueckmit Huanason TeMmneparyp Cratmueckmnn  Linknmueckmi
kemil (mm?) | ananazox Toka® Harpes®dh 75°Ceh 90°Chh Harpes Harpes
30 (0,05) - 3 3,5 4 3 3,5
28 (0,08) - 3,5 4 5 3,5 4
26 (0,13) - 55 8 7 55 6
24 (0,20) - 7 8 10 7 8
22 (0,32) - 9 12 13 9 12
20 (0,52) : 12 16 17 12 16
18 (0,82) 17 19 24 17 19
16 (1,3) - 18 20 31 18 20
14 (21) 15 [20] 30 [22] 33 [27] 40 30 33
12 (3,3) 20 [25] 35 [28] 39 [40] 54 35 39
10 (5,3) 30 [40] 50 [45] 56 [60] 75 50 56
8 (8,4) 50 70 80 100 70 80
6 (13,3) 65 95 105 131 95 105
4 (21,2) 85 125 140 175
3 (26,7) 100 145 165 205
2 (336) 115 170 190 240
1 (42,4) 130 195 220 275
1/0 (53,5) 150 230 255 320
2/0 (67,4) 175 265 300 370
3/0 (85,0) 200 310 345 435
4/0 (107) 230 360 405 505
250 (127) 255 405 445 565
300 (152) 285 445 500 625
@ Cm. pasaen 7.12 1 10.1.1 (UL 486 E)
® 3nauenus ana 75°C, He 6onee 3 NpoOBOAOB B KAHANE MMM NOMYCTMMbIE TOKOBbIE HATPY3KM B AMNEPax Ans Kabens, HAUMOHANbHBIN
anekrpuueckmnin cranaapt, ANSI/NFPA 70-1999, 3a mnckniouermem meatoro nposona AWG 14 -10 1 antommHmesoro nposoaa
AWG 12 - 10, 3HaueHHs TOKA HATPY3KH.
¢ cm. pasaen 7.13 (UL 486 E)
4 3nauenns ans 75°C - onuH npoBoa npu cBOBORHbIX AOMYCTUMBIX HATPY3KAX MO TOKY, HALMOHAMbHbIM 3NEKTPUUECKMIT CTAHATPT,
ANSI/NFPA 70-1999.
¢ 3HaueHmns coctasnsot npumepHo 112% TOKOB MCMBITAHMS CTATUYECKMM HATPEBOM.
" 3nauenns ans nposonos 8 AWG w 6onblwe cocraensior npumepHo 140% 3HAUEHMs TOKOB UCMLITAHWS CTATUYECKUM HATPEBOM.
P 3HaueHms B CkOBKAX MPUMEHSIOTCS K COBAMHUTENIM C 30ACHHbBIM AMANA3OHOM TOKOB.
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* [puBenetie K TpebyeMbIM TEXHUYECKMM YCNOBMSM - McrbiTaHue nossiweHem Temneparypsi no UL 1059, UL 486 C

Mcnbitanue BbInonHeHo:

no UL 1059 (MoHTUpyeMbie Ha DIN-pefiky knemmbi) noUL486 C  (coepunutenu ans nposonos)
MpuBeaeHune k TpebyeMbim TEXHUUECKUM YCNOBUSIM:

3aKMMHbIE 3MIEMEHTb MPEABAPUTENBHO NOACOEANHEHDI U NPEABAPUTENIBHO BCTABMIEHbI 9 PA3 C NOMOLbIO MPOBOLHMKA C

MOKCHMMAnNbHbIM HOMUHANbHBIM MOMEPEYHbIM CEYEHUEM. Mocne 10-ro pasa npmucoenmHaeTcs HOBbIM NPOBOAHMK.
Mocne atoro npoBOANTCH UCMNbITAHME CTATUYECKMM HATPEBOM.

UcnbitaHne cratuueckum Harpesom:

TecroBbitt TOK: HOMMHAmbHLIM TOK KNEMMbI TecroBbitt TOK: [ToBbIWEHHbIM TECTOBBIM TOK
MNpomomxutensHocTs Mcnbitanms: 30 oHer (cm. Tabnmuy 9.1)
Makc. nonyctumoe MpononxurensHocTs ucnbitanms: 30 nHen
MOBbILIEHME TEMMEPATYPbI: 30°C Make. ponyctmmoe

MOBbILIEHME TEMMNEPATYPbI: 50°C

* Ob6opynosaHue ang 303eMneHus 1 coeamHerms no UL 467

Mprt Mcrnonb3oBaHMKM 0BOPYLOBAHMS “ANS 3U3EMIEHUS M COEOMHEHMUS”, HAMP., KNEMM, CNELyeT NPOBOAMTb UCMLITAHME HA
KOPOTKOE 30MbIKAHME C MCMONb3OBAHMEM TECTOBbIX TOKOB M MPOAOTKMTENBHOCTM MCMLITAHMS, KAK ONMCAHO B Tabnmue 14.1

B cnenytowem nprmepe, knemma c sazemnermrem AWG 2
(35 Mm2) (285-635) nposepsetcs B TeueHue 6 cekyHa npu
3900 A.

Tabnuua 14,1

Pasmep nposona MponomnxurensHocTs TecroBbi

Mengle UCAbITAHMS: TOK

AWG Mm22 c A
4 (2,1) 4 300
12 (3,3) 4 470
10 (5,3) 4 750
8 (8,4) 4 1180
6 (13,3) 6 1530
4 (21,2) 6 2450
3 (26,7) 6 3100
2 (33,6) 6 3900
1 (42,4) 6 4900
1/0 (53,5) 9 5050
" 2/0 (67,4) 9 6400
- 3/0 (85,0) 9 8030
McneirarensHsl 40 (107) ° 10100
obpaseu J 250 MCM (127) 9 12000

Mocne mucnbiTaHMs o6pc3eu He [OOJKEeH MOKA3bIBATL MPM3HAKOB PA3PLIBA, I'IPO6OSI M1 NNABNEHNA U OPYTInX M3MEHEHUM B 3rek-
TPUYECKMX CBOMCTBAX.

waco'
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14 Cneundukauuu UL - laboparopum no texuuke besonacnoctu, CLUA (npogomxenme)
522 TecTbl n TectoBble npoueaypsbl no cravgaptam UL (npononxenue)

* [TapameTtpsl nzonaumm no UL 1059

B TG6J'II4L|,e HWXXe npmeeneHbl y4acTtBytolMe NoTeHuManbl M COOTBETCTBYHOWME M3ONALUMOHHbIE PACCTOAHMA M MYTHU TOKA YTEYKHU
ANg PA3snMyHbIX 3a004.

MunumanbHo gonyctumoe paccrosHue ans knemm, cravaapt UL 1059, tabnuua 8.1

Mpumeyanus:
PaccrosHue B profimax (Mm) mexay Hemsonmpo- . .
1 PasbeM, nas uam nono6HbIN aneMeHT LWMPHHOM
BAHHBIMM YACTAMM MOA HAMPAXKEHUEM PA3NNY- 0,33 MM UNM MEHEE B KOHTYPE MIOMILMOHHOTO
HOM NONAPHOCTH, HEM3ONTMPOBAHHLIMK YACTIMU Marepuanda, KOTopbiIM MOXHO npeHeépeqb_
NOA HANPAXEHUEM 1 HEM3ONMPOBAHHLIMM 2 BosaywHoe npoctpanrcteo 0,33 MM mnm MeHee
303eMNEHHBIMM YACTAMM OTIIMUYHBIMM OT KOpMycd MEXAY YacTAMM NOA HANPIKEHUEM W M30NMUPO-
Yuacreyroume BAHHOM MOBEPXHOCTBIO KOTOPOM MOXHO NpeHe-
Mpumenenne noTeHUMarnsl B BosnywHoe Han 6peub B LENIX M3MEPEHMS MPOCTPAHCTBA HAA
BOMBTAX np-so NOBEPXHOCTIMM NOBEPXHOCTBIO.
A. He Haxomawuiica non HanpsxeHuen ¢ MNpocTpaHcTBO MexXay KNeMMAMK PasiMYHOM
N ; 51 -150 1/2 (12,7) (19,1) MONIPHOCTM M MPOCTPAHCTBO MEXAY KNEMMAMM 1
(oTKnKOUEHHBIN) pacnpepnenuTenbHbIi 3/4
M 151 - 300 3/4 (19,1) 1-1/4 (31,8) 3Q3€MNEeHHbIMM METANMYECKMMM YacTimm Hes
wm, pocneenenmenwblw T, 301 - 600 1 (25[4) - (50,8) HAMNPSXeHUs LOMKHO 6bITh He MeHee 6,4 Mmm ecnn
HOXORALNNCA B TEXHAYECKOM 2 PE3yNbTATOM BbICTYMAIOLLEM XKMTbl MHOTOXMITBHO-
0BCNyXMBAHMM Mkt QHANOTUYHII ro NPOBOAA MOXET CTATb KOPOTKOE 3aMbiKaHWe
MNU 303eMNEeHMe TAKOM KNEeMMbI.
B. Kommepueckue bbitosbie npubopsi, 51 -150 1/16° (1,6)° 1/16° (1,6)° .
BKIIOUAS KOMMepueckoe 06opyRoBaHMe, 151 - 300 3/32° (2,4)° 3/32¢ (2,4)° g:r:ng(:iiencscho(L::MLosfczacHHb|e S
anekTpoHHoe obopyaosaHie ans obpa- 301 - 600 3/8 (9,5) 1/2 (12,7) e D TCI6J'15leI 81 anizlAeHMMbl s KH:MMP P
Borku AakHsix 1 noRoBHse yctpoictea MCNOMb3yeMbIX TOMLKO B MM C NPOMbILINEHHBIMM
npMBOPAMM yNpaBneHms, rae Harpys3ka Ha
C. Mpomsiwnentoe, obuiee S1-150 1/8 (3,2)° 1/4 (6,4) HI%ényBblﬂe{'le'f!Hy}O cxemy KJ'IeMﬁ\)A{I He npesbl-
151 - 300 174 (6,4) 3/8 (9.5) waet 15 A npu 51-150 B, 10 A npu 151-300
301 - 600 3/8 (9,5) 1/2 (12,7) B, 5 A npu 301-600 B, unu makcumansHsIk
HOMMHAMNbHBIN TOK B MOBOM Crydae MeHbLue.
D. MMpomsiwnenHoe, ycTpoicTea ¢ 51 -150 1/16° (1,6)° 1/8¢ (3,2)°
OFPOHUYEHHBIMU XAPAKTEPUCTUKAMM ° 151 - 300 3/16° (4,8)° 3/8 (9,5)

* cnbiTaHMe Ha BocnnamMeHeHme no UL 1059

,D,CIHHOG MCMbITAHME MPOBEPIET BOSMOXHOCTL MATEPMANA MO TYLIEHMUIO MNAMEHM NPK BO3TOPAHMMA.

Moxet NMPUMEHATLCA HECKOITbKO XAPAKTEPMUCTUK HO OCHOBAHMMK CTEMEHN BO3TOPAHMS, BPEMEHU TyLLUEHU], YCTOI‘/INMBOCTM K noa-
TEKAHMIO 1 BPEMEHU TNEHNA Nocne TyLleHns. KO)KJZlbIlZ I'IpOBepfleMbllZ marepman MOXeT MMeTb HECKOJbKO XAPAKTEPUCTUK, B
30BUCHUMOCTHM OT TOJILLMHBI CTEHOK.

Kareropun UL 94:
V2 vi Vo

- Obpasel yCTAHOBEH BEPTUKATBHO

- TopeHnue npekpauaercs yepes 30
CeKyHO Mocne yaaneHus nnameHm

- Jonyctmo nosenexus kanenb
onmnaBneHus

- BpeMs TneHms nocne TyweHms He
6onee 60 cekyHa

- Obpasel; yCTAHOBNEH BEPTUKAIBHO

- lopetnue npekpatuaercs yepes 30
CeKyH Mocre YOaneH1s niameHu

- Heponyctumo nossnexus kanens
onnaBsneHus

- BpeMs TneHms nocne TyweHms He
6onee 60 cekyHn

- Obpasel yCTAHOBNEH BEPTUKAMLHO

- lopenue npekpatuaetcs yepes 10
CeKyHA Nocrne yOaneHus niameHu

- Hemonyctnmo nossnenus kanens
onnaBneHus

- BpeMs tneHus nocne TyweHms He
6onee 30 cekyHa

Bo BpeMs mcnbITaHMs K 30KpenneHHOMy BepTikanbHo obpasuy npumensetcs nnams 20 £1 mm 8 gsa 10-cekyHaHbIx uHTEPBANa.

7~
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KountaktHaga nacra “Alu-Plus”

www.wagospb.ru

LWnpuy
Coeaunurenn WAGO PUSH WIRE®
Momecture Hacanky wnpuua “Alu-Plus” B uentp Haxumarite Ha nnyHxep, noka nacra “Alu-Plus” He nos-
OTBEPCTMA ANg NPOBOAOHMKA COeAMHUTEN] BUTCA B NPYTUX OTBEPCTUAX.
WAGO PUSH WIRE®.
Kon-
Koa on-so
B KOMN.
LWnpuy, b
¢ koHTakTHoM nactoit “Alu-Plus”, 20 mn -
249-130 20 (4x5)
K AN cBeT os WAGO

MoaxnioueHne anloMMHUEBOrO NPOBOAHNKA

Knemmbl WAGO ¢ npy>kKMHHbIM 305KMUMOM MOAXOLST

ONS OAHOXMNbHbIX ANlOMMHMEBbIX NposoaHukos @ no

4 Mm2/AWG 12, ecnu ans nOAKNtoYeHMs MCnonb3yercs
koHTaktHas nacta WAGO “Alu-Plus”.

lMoxany#cra, NpUMKTE BO BHUMAHMWE, YTO HOMMHANbHbIE
TOKM AOMKHbI BbITh AAANTUPOBAHBI K MOHMKEHHOM NPOBO-
AMMOCTM QNIOMUHMEBLIX MPOBOAHUKOB:

2,5 Mm2/AWG 14=16 A
4 mMm2/AWG 12 =22 A

OuncTka 1 cMa3ka antoMUHMEBOTO NPOBOOHMKA Bomblue
He Tpebyetcs. BMecto aT10r0 MCnonb3yiTe KOHTAKTHYIO
nacty WAGO “Alu-Plus”; oHa snpbickmsaetcs npsmo s
oteepcTme ans nposoaxuka coeannutenet WAGO npu
nomowm yao6Horo wnpuua.

370 NO3BONSET NETKO BLIMONHMTL NOAKMIOUEHME ORHO-

XKMMbHOTO ANFOMMHUEBOTO NMPOBOAHMKA (B cny4yae mcrnonb-
30BAHMA MHOTOKOHTOKTHbIX COeﬂMHMTenelji, a TAaK>Xe OfgHO-

BPEMEHHOM NPUMEHEHNM MeOHbIX I'IpOBOIlHMKOB).

WAGO “Alu-Plus”

+ ABTOMATMUYECKM YCTPAHSET OKCHIHYIO MNEHKY B MecTe
KOHTaKTQ

« [lNpenotepatiaer HOBOe OKMCEHNE B TOUKE 3AKMMA

« Mpenotepauiaer anekTPONUTUYECKYIO KOPPO3UIO

MeXAy CMOMMHHUEBbIM M MEAHbIM MPOBOAHMKOM (B

OnHOM coenmHuTene)

O6ecneunBaer NOCTOSHHYIO 3ALMTY OT KOPPO3MM

Takxe, koHeuHo, MoxHO HaHectt WAGO “Alu-Plus”
I'IPHMO Ha I'IOBerHOCTb ANKOMUHUEBOTO npOBOﬂHMKG
nepen 30KMMOM.

Momecture Hacanky wnpuua “Alu-Plus” chauana B
Kpyrnoe, 3QTEM B KBAOpATHOE OTBEPCTME KnemMMmbl ansg

ceetmnbHmkos WAGO.

Haxumarite Ha nnyHxep, noka nacra “Alu-Plus” e
3anonHmT 06a oTBepCTMS.

Montupyemsie Ha DIN-peiiky knemmber WAGO
(ronbko Ao 4 Mm2/AWG 12)
Ilns kaxkporo oTeepcTUs ANS NPOBOAHMKA: BCTABbTE
nacaaky wnpuua “Alu-Plus” B kaxxpoe otkpbitoe
oTBEpPCTME ANS NPOBOAHMKA (OAHO 30 APYTHM).

WAGO “Alu-Plus” B wnpuue obecneunsaer sbico-
K10 CTENEHb HOAEXHOCTU N YUCTOTbI NPY NOAKITIOoe-
X nposogHukos. B
npumepe oueHb BbICTPO BBINONHSIETCS 3ANONHEHNE
Tpex BbIbpaHHbix coeannuteneii WAGO (cm. uzo-

HUU OAHC X anto

bpaxenue).

Haxwmmarite Ha nnywxep, noka nacta “Alu-Plus” e
3QMONHUT KAXKI0E OTBEpCTHE.

@ Antomunumessie nposoaHukm cornacko IEC 61545,
knacc B, cnnas 1370, ¢ npouHocTbio Ha pacTsxeHne
90 - 180 H/mMM? 1 pactaxetmem 1 -4 %.

CTGHHOPTHble 3HAY€HMA: NPOYHOCTbL HA PACTAXEHUE 90 -

180 Mraq, pactaxenue 1 -4 % (corn. EN 615.4.1)

waco'
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MBOHRLIMOHHbIe marepuanbl

www.wagospb.ru

QOupma WAGO wcnonbsyeT B KAYeCTBE M3ONIUMOHHOTO MATEPUANA A8 TOKOBEAYLMX YACTEM NPEANOUTUTENLHO NONUAMMA
(PA 6.6 1 PA 4.6) 1 nonukap6onar (PC) (cM. Tabnuuy). D1 matepmansl npekpacHo cebs 30peKOMEHAOBANM HA NPOTIXKEHUM
6onee uem 40-netHero mcnonbsosanus B mzpenmsx prpmbl WAGO 1 ycnewHo npownm 1cnbiTaHMs B COOTBETCTBYOLMX

naboparopmsx.

TGGHMLICI: CTAHAAPTHDbIE U30/IIUMOHHbIE MATEpPUaAsbl

Marepuan PA 6.6 PA 4.6 PC

BocnnameHnsemocts

LaHHble ucnbiTanuit Ha Bocrnamensemocts UL 94 VO V2 V2

Mcnbitanue Tena Hakana o o o

no I[EC 60695-2-10/11+12 960°C 8507C 850°C

CpasHutensHbiit nokaszatens npobos (CTl)

no IEC 60112 600 375 275

Tennocrorkocts npu usrmbe HDT/B (0,45 MMMa) HQ KopoTKoe HQ KopoTKoe 140°C
Bpems 200°C Bpems 280°C

MPY MEXAHMYECKOM HAMPAXKEHUM HQ OnuTenbHoe HQ AnuTenbHOe 125°C
Bpems 105°C Bpems 115°C

TepmocrorikocTs

Mcnbitanme Ha tBEpmocts no bpuuento 125°C 125°C 125°C

no EN ISO 2039-1

McnbitatensHeii I'IpM60p B

nOBerHOCTHoe conpoTtmenexHme
Cneu. KOHTAKTHOE CconpoTMBleHne

ﬂMBﬂeKTpM‘-IeCKGﬂ NPOYHOCTL

BblAep>XnBaet

10 - 10 Q
105 Q)/cm
30 kB/mMm

BblA€p>XMBAeT

108 - 10" Q)
107 - 10" QQ/cm
25 kB/MMm

BblAep>Xneaet

100
10" Q)/cm
29 kB/mm




Heiinon (PA 6.6)

WAGO ucnonbzyer MoandrumMpoBaH-
HbIl HelnoH Bes ranoreHa, xnopupo-
BOHHOTO YrMeBONOPOAd, CUIMKOHA,
acbecta, KaomMus 1 GopManbAerMaa.

Takol matepuan He nooBep>KeH KOPPO-
3MM, XAPAKTEPU3YETCS HM3KOM BOCTIIAME-
HAEMOCTbIO M CBOMCTBOM CAMOYTACAHMS
(kateropua VO no UL 94 ), repmocraTu-
POBAHHBIN, UTO OBECMEUUBAET ANMTEb-
Hyto TepmocTokkocts o 105 °C.

10 AnuTenbHAs TEPMOCTOMKOCTb OTHO-
CHUTCH K YCNIOBMSM MEXAHMYECKOM
Harpysku, cootsetcteeHHo Ul-uHaekcy
RTI (oTHOCUTENBHBIN TEMNEPATYPHBIM
MHAEKC), UToBbI BCE BREKTpUYEcKMe
MEXAHUYECKM-OMINEKTPUYECKME CBOM-
CTBO COXPAHSMMCh C JOCTATOUHBIM 3AMa-
COM HAAEXHOCTM.

MNpenenbHas TeMnepatypa Ha KOPOTKOe
BpeMs Haxoamtcs Ha ypoeHe 200°C.

AnanormuHas punocodms besonacHocTm
NEXMT B OCHOBE XAPAKTEPMCTHK, OTHOCS-
LWMXCS K HWKHEMY TEMNEPATYPHOMY
npeneny.

[na temneparypsbl no -35°C obecneve-
HO OTCyTCTBME MOBPEXAEHMM B MpoLiec-
ce paborTsl € U3ONUPYIOLLMM MATEPMA-
nom. B ycraHoeneHHOM 1
CMOHTUPOBAHHOM COCTOSIHMM BCE M3ae-
s WAGO MmoryT ncnonbzosarscs npu
Temneparype o -60°C.

BnuteiBaemas 13 okpyxatoles cpensi
Bnara, B cpeaHem 0o 2,5 %, ceasbisaetcs
XMMUYECKMMU PEAKLMIMM B CTPYKTYpE
BELLEeCTBA, NOCPEACTBOM YEro JOCTUIAET-
€9 ONTMMAIbHAS 3MACTMYHOCTL M 3aMAC
NPOYHOCTM.

Basosbitt crabunmsatop 3apekomeHpo-
Ban cebg KAK OOCTATOYHOE W QONTOCPOY-
HOE CPEACTBO 3ALUMTbI OT NMOBPEXAESHUM
O30HOM MNU YNbTPAdMONETOBbLIM M3NyYe-
HMEM. Y CTOMUMBOCTb K ArPECCHMBHOM Cpe-
e BbICOKQ, MO3TOMY HEMIOH XOPOLLO
NOAXOAMT AN MCMOMb3OBAHMS B YCNOBM-
X TPOMMKOB.

M3onunpoBaHHble netanu 13 HeMnoHa
TepmuToycTomumesl. [lns Mukpoopramms-
MOB OH He 06ecrneunBaeT MCTOYHUKA
KMCNOPOAa NMBO MHbIX BUOTEHHbIX 3ne-
MeHTOB. AHOZPOBHbIE KymbTypbl 3eMnNs-
HbIX BAKTEPMIM, O TAKXKE MAECHEBbIN PU-
60K M 3H3IMMbI HE NPOM3BOAAT
HebnaronpmsTHLIX M3MEHEHWM. DTOT AMa-
NeKkTpUK nokasan cebs B BbICWEN CTene-
HM YCTOMUMBBIM MO OTHOLLEHMIO K TOPIO-
yeMy, GOMbIIMHCTBY MACEN M XXMPOB,
TAKXE YMCTILLMM CPEACTBAM CAMOTO
LWIMPOKOTO NMPMMEHEHUs BpOMde anKorons,
bpeoHa, XNANoHa, TETPAXNIOPMETAHA.
YCTOMUMBOCTL MO OTHOLIEHMIO K KMCNO-
TAM 3ABMCHT OT TUNA KMCNOTbI U €€ KOH-
ueHTpauum. JononuurensHele caeneHms
no 3anpocy.

Komnanms WAGO npuHmumaet nocraeku
TOMbLKO FPAHYIMPOBAHHOTO M30MSLMOH-
HOTO MATEPMANA BMECTe C cepTUdMKa-
TOM COOTBETCTBMS M MOCME YKA3AHHBIX
UCMbITAHMM MATepuana.

HeiinoH (PA 4.6)

Hevinon 4.6 neMoHctpupyert sHauutens:
HO MeHbluMe AedopMaLMM MPK HArPEBa-
HUK MO CPABHEHMIO C HeMNoHoM 6.6.
Ero nonrocpouHas tennoycroiumsocts
MPY MEXAHMYECKMX HATPY3KAX COCTABNS-
er 115°C. JonrocpoyHas ycTonumeocTb
Ha 10 000 uyacos pabotsl coctasnser
140°C. B reyeHun Heponroro npome-
XYTKQ BpeMeHu Hewrnon 4.6, ncnonbsye-
Mbirt B komnanumn WAGO, ebinep>xusaer

no 280°C.

[anbHerwme ceepeHns npuBeaeHs! B
Tabnuue.

www.wagospb.ru
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MNonukapbonar (PC)

HekoTopbiMM 13 ero xapakTepHbIX

CBOWMCTB SBMAIOTCS:

- MNMonukapboHar otnuuaeTcs BbICOKOM
$OPMOYCTOMUMBOCTbIO NPU MOBbILLE-
HUK TemnepaTtypsl. Y HEro Bbicokas
MPOYHOCTb, XXECTKOCTb, TBEPAOCTL M
BA3KOCTb Npm Temnepatype ao 135°C.

- XOpOlUKe 3MeKTPMYEeCcKMe CBOMCTBRA,
KOTOpbI€ He MOMBEPIKEHbI BO3AEM-
cTBMiO BNAXKHOCTU. Ero amanektpuye-
CKME KAYECTBA MOYTHU He 3CBMCST OT
Temneparypsbl 1 BIAXKHOCTH.

- Beicokas ¢popmoycroritumsocts Gnaro-
naps cnabo BLIPAXKEHHOM ycaake,
OCHOBOHHOM HA HM3KOM IMIPOCKOMMY-
HOCTH (OTHOCUTENBHAS BNAXHOCTb OKO-
no 0,2 %)

- Bbicokas atmochepoycroiumnsocTs

- Bbicokas ycrosumeocts npotue nyue-
BOM dHEpPIMM

- Co cBOMCTBOM CAMOYTACAHMS

- CreknsHHOS MPO3PAYHOCTb M BbICOKAS
rNSHLEBOCTb

MpUMeHseMbIM NONMKAPOOHAT OTHOCKT-
€S K BELLECTBAM BbICOKOM BA3KOCTM, OTIM-
YQIOLLMMCS BbICOKOM COMPOTMBISEMO-
CTbIO K XMMMWYECKMM BO3NEMCTBMSM.
LlononHutenbHble ceeneHms no sanpocy.
Ha ocHoBe coBokymnHOCTM CBOMCTB,
HAMpUMep, TEPMOYCTOMYMBOCTH, HM3KOM
BOCMIAMEHSEMOCTH, NPO3PAYHOCTU U
BS3KOCTM NONMKApPOOHAT SBASETCS BbICO-
KOLIEHHbIM MATEPMANOM, HALIEAWNM
WMPOKOE PACMPOCTPUHEHNE B NEKTPO-
TEXHMKE.

wAaGo'
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Martepuanbl KOHTAKTOB

OnektponutHas mens (Ec,), TBepnas
CBEPXTBEPAAS, O TAKXKE CBEPXTBEPAbIe
MenaHble CMaBbl SBNSIOTCS CTAHAAPTHBIMM
MQTEPMANAMM ANS U3FOTOBAEHMS
TOKOHECYLUMX 3NEMEHTOB M3nenMit

drpmbl WAGO.

KoHTakTHas noBepxHocTb

MokpbiTMe M3 CNeuranbHOro onoBIHHOTO
CMaBA, CTAHOAPTHOE AMs TOKOBELYLMX
yacrett B msgenmax prupmsl WAGO,
rAPAHTMPYET NOMTOBPEMEHHYIO 3aLMTY
ot kopposmu. Kpome Toro, Takoe
MOKPbITHE OBECMEUUBAET FEPMETUUHOCTD
KOHTAKTQ, KOTOPA$ rapaHTMpyeT
LONTOBPEMEHHOE MepexoaHoe
COnpoTMBNEHHE.

B 30xMMHOM aneMeHTe NPoBOAHMK
BCTOBMSETCS B MATKMIM CNOM ONOBA Nof
BbICOKMUM KOHTOKTHbIM OQBIEHUEM. S10

Martepuan 3a>KUMHON NPY>KUHbI

Bce saxumtbie npyxuHsl WAGO
M3rOTOBMEHBI M3 BbICOKOKAYECTBEHHOM
TLWATENbHO NPOBEPEHHOM AYCTEHUTHOM
xpomu-rmkenuesoi ctanm (CrNi) ¢
BLICOKMM YPOBHEM MPOYHOCTM HA
pacTsxXeHue, KOTopas Aokasana
YCTOMUMBOCTb K KOPPO3UMK B TEYEHME
[ONTOBPEMEHHOTO MCMOb3OBAHMS.

OHa ycToMuMBa K CONEHOMY MOPCKOMY
BO3MYXY, TOPOACKMM 3QrPA3HAIOLIMM
BELLECTBAM M MPOMBbILLNEHHBIM
BbIGpOCAM (Hanp., auokcuay cepsl,
ceposogpopoay).

[Mpu koMHaTHOM TeMnepaType
npmumepro 20°C, naHHbI Matepuan
ycTonume Kk conesomy pactsopy no 30%
M pacteopy pocHOpPHOM KUCIOTbI A0
30%.

[aHHble MaTepuans codetator B cebe
NPEKPACHYIO MPOBOAMMOCTE M XOPOLLYIO
CTOMKOCTb K XMMWYECKOMY BO3AEMCTBMIO
6e3 prcka paspbiBa NOf OEMCTBUEM
HANPSXXEHMM.

3awumaet obnactb KOHTAKTA OT
KOPPO3MMU.

Toncrbitt croit ny>xexms obecneunsaet
MPUIOAHOCTb K NMAMKe KAK KINeMM ans
MEYATHbIX MAT, TAK M BbIBOAOB MON
NamKy.

[axe nocne HeckonbkMx AecaTUNETHM
MCMONb30BAHMS, He BbINo oBHApYXeHo
HMKOKOM ranbBAHMYECKOM KOPPO3NM
MeXIy XPOM-HUKUIMEBOM MPYXKMHHOM
cTansio (BMECTe C KOHTOKTHbIM
matepmanom, ucnonssyemsiv WAGO) u
NOACOEAMHEHHbIMU MELHbIMM
MPOBOOHUKAMM.

Ocnabnexnem matepuana Kak
byHKUMEN BPEMEHM M TEMNEPATYPAMM
okpyxatowier cpeasl fo 105°C moxHo
nperebpeus. OBpasLbl, HArPy>KeHHbIE
Ha 500 H/MM? npu Temnepatype
250°C nokasanu ocnabnexue
matepuana scero 8 1,5%.

B HekoTopbix NMHEMKax NpoayKumm
3COKMMHbIE MPYXXMHbI IPOXOAAT
TepMoobpaboTky npu Temnepatypax ot
350°C pno 420°C nocne usrotosneHms.

Takas 06paboTka cHuxXaeT BHyTpeHHee
HONPSXXEHME 30 CYET MEXAHUYECKOM
neGopMaLMK MATEPUANA, YTO MOXeT
MNPUBECTM K MOSBAEHMIO KOPUYHEBBIX
MATEH HA MOBEPXHOCTM MPY>KMHbI.

Komnanms WAGO npuHmumaet nocraeku
TONbKO XPOM-HUKMITMEBOM MPY>XKMHHOM
CTanu BMecTe ¢ cepTUdMKATaMM
COOTBETCTBMS M MOCNE YKA3AHHbBIX
UCMLITAHMIM MATepuana.
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Obwas TexHuMueckas nHdopmauus
no anekTpoobopyAoBAHMIO BO B3PLIBOONACHBIX CPEAAX

ﬂpennocmnkoﬁ HAnMunga noteHumnarns-
HOIZ OMACHOCTM B3PbIBA ABNAETCH COCTAB
B3IpbIBOONACHOM atMocdepsl. Takas
GTMOC¢JepO MOXeT BO3HMKHyTb B l'IIO6OM
MecTe, rae npowmssoasTcs, obpabartsi-
BQKOTCH, NEpeBo3aTcs U/ Unu XpaHsTcs
roproume rassl M XMAKOCTH.

Takme B3pbIBOONACHBIE CPeAbl MOTyT
MNOSBUTLCS, HANPUMEP, HO XMMMYECKMX
npeanpuaTMax, nepepabaThiBaowmx
30BOAAX, 3NEKTPOCTAHUMSX, NAKOKPACOY-
HbIX 3A0BOOAX. B MATA3MHAX, TOpryI'OU.lVIX
KPOCKOM, HO GBTO3QNPABOYHBIX CTAH-
LMSX, B TPAHCMOPTHBIX CPEACTBAX, HO
3a0BOAOX No nepepaboTke CTOUHbIX BOA,
B O3pOnOpTGX, Ha 3epHOBb|X MernbHMNLUAX
Mn1 B NOPTOBbLIX nomMeLlleHm1ax.

CNEAYHOLWME NONOXKEHUS CNE-
AOYET UCMOJIb3OBATb KAK PYKO-
BOACTBO /11 OCHOBHbIX NMPUH-
LUMOB B3PbIBO3ALLIATDI:

Obwme nonoxexus

Esponetickuit crannapt EN 60079-

0 - knaccuopumkaums VDE 0170, uacts

1 - conepxur “Obuwme nonoxenms” no
NPOEKTUPOBAHMIO U MCMLITAHMIM SMEK-
TPo06OPYHOBAHMS, NPEAHAZHAYEHHOTO
ANS UCMONb3OBAHMS BO B3PbIBOOMACHBIX
30HAX.

10 rapanTUpyer, uto obopynosaHue He
CTAHET MPUUYKMHOM B3PLIBA OKPY>KAtOLLEH
atmocoepesl.

Cranpapt EN 60079-0 nononteH u
NepecMoTPeH eBPOMNencKMMM CTaHOap-
TAMM, YKO3QHHBIMM CMPABQ; B HEM YKO3Q-
Hbl CMeLManbHble CTAHAAPTU3MPOBAHHbIE
TUMbI 3ALLYMTBL.

dnextpuueckoe obopyaosatue
DnekTpuueckoe 060PYOOBAHMS BKIHO-
yaet Bce 06bEKTbI, UCMOMb3YIOLWME BMEK-
TPUYECTBO YACTMUHO MO0 MOMHOCTBIO.
3To BKNKOYAET 3MEMEHTbI AN CO3NAHMS,
nepenayu, pacnpeneneHms, XpaHeHus,
M3MepeHus, ynpasneHus, npeobpaso-
BAHMS M NOTPEONEHMsS 3MEKTPUYECKOM
SHEPTUM, A TAKXKE TENEKOMMYHUKALMM.

KomnoHeHTbl Ex

KomnoHeHTs! Ex - 370 anemeHTsl anektpu-
ueckoro 060pynoBaAHMS AN B3PLIBOO-
MACHbIX 30H, OTMEeYeHHble 3Hakom “U”.
Takme KOMMNOHEHTbI He DOMXKHbI UCMOMb-
30BATbCA CAMM Mo cebe B TAKMX 30HAX

1 TpebYyIoT HAMAMUMS LOMOMHMUTENLHOTO
cepTMdHMKaTa Npm UCMoMb3OBAHWUM B
TAKMX 30HOX M YCTAHOBKE B 3N1eKTpoobo-
PYAOBAHMM.

www.wagospb.ru

Kareropuu sawursl ot Bocnnamexe-
Hus
Tonbko B3pbiBO6E30ONACHOE O6OPYLO-
BaHMWe (3awmieHHoe) moxeT ucnonbso-
BATLCS B MECTAX, M€ BO3BMOXHO BO3HMK-
HOBEHME B3PLIBOONACHOM aTMOChEpSI,
HECMOTpPS HA BHEOPEHME NPEBEHTUBHBIX
mep.
SnekTpuueckoe B3pbiBobesonacHoe 06o-
PYLOBAHME MOXET MMETb PA3NUYHbIE
THMbI 30LLMTbI B COOTBETCTBMM C TEXHMYE-
CKMMM YCNOBMAMM KOHCTPYKLMM CTOH-
OAPTHOM Cepum.
3awmra, npeanaraemas Npom3BoauTe-
NEM CYLLECTBEHHO 30BMCMT OT TMMA U
yHkumm annapartypsl. C Touku 3peHms
6e30MacHOCTH, BCe CTAHAAPTM3MPOBAH-
HblEe TUIMbI 3ALMTBI AOMKHBI PACCMATPM-
BATLCS KAK PABHbIE.
3awmTa OT BOCMNAMEHEHMS KATEropUM
“n"” onucbIBAET TOMBKO MCMOMb3OBAHME
B3PbIBOHE30NACHbIX 2NEKTPUYECKMX
KOMMoHeHTOB B 30He 2. Takas 30Ha
BKIOUAET 0BNACTH, rae B3PbLIBOONACHAS
aTMOC(epa BO3HMKAET PEAKO MM HA
HenponomxwutensHoe pems. OHa npea-
craenser cobol nepexonHbIi BAPHAHT
mexay 3oHoM 1, rae Heobxoamma
30WMTa OT B3pbIBA M HE30NACHOM 30HOM,
rae, Hanpumep, B No6OM MOMEHT MOTYT
BLINOMHATLCS CBAPOUHbIE PabOTBI.
HopMesl, kacatowwmecs Takmux anekTpm-
YECKMX KOMMOHEHTOB CYLIECTBYHOT MO
BCEMY MMPY. TaKMe opraHusaumu, Kak
KEMA & Hunepnannax unm PTB 8 lep-
MOHMM MOLATBEPXKAAIOT, YTO YCTPOMCTBO
cooTseTcTByeT TpebOBAHMIM eBponeit-
ckoro cranpapra EN.
3awWmMTa OT BOCMNAMEHEHMS KATEropUm
“n” KpoMe npouero TpebyeT HanuuMs Ha
BMEKTPUUYECKMX KOMMOHEHTAX Creayto-
e NONONHMUTENbHOM MAPKUPOBKM:
® A - yckpobesonacHsiit (pyHkumo-
HanbHble Moaynu 6es pene u nepe-
kntouarenei)
® AC - 1ckpoobpasoBaHme, KOHTAKTbI
30WMLLAIOTCS C MOMOLLBIO YNIOTHEHMM
(byHKUMOHANbHBIE MORYnM ¢ pene/
6e3 nepekniouatener)
® | - orpaHnyenHoe nutanme (dyHkumo-
HanbHble ModynK He3 nepekntoyare-
nen)
Tabnuua Ha 06opoOTHOM CTOpOHE Npea-
naraet 0630p CTAHAAPTU3UPOBAHHBIX
KOTETOPUI 30LUMTbI U OMKCHIBAET MX
OCHOBHbIE MPUHLMMbI, O TAKXKE TUMOBbIE
BAPMAHTbI MCMOMb3OBAHMS.
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Kareropuu sawmrbl ot BocnnameHeHus
Cumeon Cranpapt Mosichenne Obnacrs
MMeHeHus
“o” IEC 60079-6 MacnsHoe 3anonHenne obonouku: 3oHa 1 +2
EN 60079-6 | OSnekrpuueckoe 060pynOBAHME UMK €O YACTM
norpy>atotcs B Macno.
“p” IEC 60079-2 Obonouku noa BHYTPEHHUM ACGBNEHUEM: 3ona 1 +2
EN 60079-2 MpoHMKHOBEHME BHelHe (B3pbIBOONACHOM)
atMocdepbl B KOPMyC anekTpoobopynoBaHus
NPenoTBPALYAETCS 3a CYeT NOAAEPKAHMS
OOBAEHMUS a3a BHYTPU BoMblue BHELIHErO.
“q” IEC 60079-5 Ksapuesoe sanonnenne obonouku: 3oHa 1+ 2
EN 60079-5 3anonHeHme kopryca anekTpoobopynoBaHMS
MENKMMM rPaHynamu NpeaoTepawaeT

NPOHUKHOBEHME OKPY>KAIOLLEN B3PbIBOONACHOM
atMocdepsl 30 CYET CO3AAHMA 3NEKTPUYECKOM

Oyrv B KOpnyce.
3oHa 1 +2

IEC 60079-1 3awmra obopyaoBaHUS NOCPEACTEOM
EN 60079-1 orHecroikux obonouek:

Yacts, KoTopas cnocobHa BocnnameHuTs
B3PbIBOONACHYIO atMocdepy, nonupyercs
KOPMYCOM, KOTOPbIM YCTOMUMB K AGBAEHMIO
B3PbIBHOM BOMHBI.

Ildll

3oHa 1 +2

“e” IEC 60079-7 MosbiweHHas 3awmra:
EN 60079-7 MpuHKMMatoTCS [ONONHMTENbHBIE MEPbI AN
MOBBILIEHNS YPOBHS 3ALMTbI OT BOIMOXKHOTO
MOBBILIEHWS TEMNEPATyPbl, BOIHUKHOBEHMS

PA3PSAa UM MCKp.
3oHa 1 +2

“i" M3K 60079- 3awwmra obopyaosaxus no Tuny
11 BHYTpeHHel bezonacHocTu: nocnenyome
Llenb nutaHms, B KOTOPOM He MOXKET BO3HMKHYTb | CrieLManbHbie
MCKP MINK TEMMOBbIX 3PHEKTOB, BbI3bIBAKOLIMX UCTLITAHMS
BOCMIIOMEHEHKE B3PbIBOOMNACHOM atMochepbl. 3oHa 0

“n” IEC 60079-15 UckpobesonacHas sawura: 30Ha 2
EN 60079-15 Snektpoobopynosatue rpynnsi Il ang
MCMOMb30BAHMS B 30HAX CO B3PbIBOONACHOM
CMECHIO ra3a, NApa UK TyMaHa, 06bIuHO
He BO3HMKQIOLLEro BO BPEMS HOPMANbHOM
3KCANYATALMM, MK BO3HUKAKOWETro HA KOPOTKMM
nepyon BpemeHu.

3oHa 1 +2

“m” IEC 60079-18 BspbiBozawumra Buaa ,repmetusauus

EN 60079-18 KoMnayHaom”:

OnacHoe anektprueckoe obopyaosaHue
30K/IIOYAETCS B KOMMAYHA. D10 NPUMEPHO
COOTBETCTBYET M3BECTHOMY CMELMANLHOMY TUMY
3awmtsl Ex s.
IEC 60079-25 | UckpobezonacHbie anektpuueckue cuctembl | 3owa 1 + 2
EN 60079-25 “i": nocnemytouime
Komnnekr coeamterHoro mexay cobo cneumansHsle

3neKTpUYeckoro obopynosaHus, B UCTIbITaHMS
KOTOPOM MCMOMb3yEeMble CXEMbI, YACTUUHO 3oHa O
nM60 NONHOCTLIO MCKPOBE3oNacHSI
AnS B3PbIBOOMACHOM atMocdepsl. D10
300,0KYMEHTUPOBAHO B OMMUCAHMM CUCTEMBI.

IEC/ TS Cranpapr FISCO:

60079-27 Onektpuueckoe obopynosaxume ans
B3PbIBOOMNACHOM FA30BOM aTMOChepb! -

yacts 27: KoHuenuus s3pbisobesonacHokm

cetesolt wuHel (FISCO) 1 koHuenums He

socnnamenstowedcs cetesor wimHel (FNICO).

waco'
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Obuwasa TexHuueckas nHpopmauus
no anekTpoobopyAOBAHMIO B ONACHBIX Cpeaax

BspbiBoONacHbIe okpyxatowme cpenbl
B3pbiBoonacHsie okpyxatoLme

cpenbl Npeactasnsior cobor

30HbI, B KOTOpPbIX aTMOChepa

MOXET CTaTb B3PbIBOOMACHOM.
BspuiBoonacHas atmocdepa - 310

CMeCb BOCMIIAOMEHAOLWMXCA BelWecCTs

B popme rasa, napa nmbo cMecu ¢
BO3AYXOM B ATMOC(HEPHbIX YCNOBMSX C
KPUTMUYECKMMM NAPAMETPAMM, TAKMMM
KOK YpE3MEPHO BbICOKAS TEMNepaTypa,
pPa3paa MK UCKPbI, KOTOPbIE MOTYT
MPUBECTM K B3PbIBY.

www.wagospb.ru

Cornacto EN 1127-1 1 scem
OCTAMNbHBIM LUIMPOKO M3BECTHBIM
COOTBETCTBYIOLMM CTOHAAPTAM,
B3PbIBOONACHbIE 06NACTU OensTcs
HQ 30HbI COMMACHO BEPOSTHOCTH
BO3HMKHOBEHMS B3PbIBOONACHOM
atMocdeps! crneayolmm obpasom:

@ B:peisoonacHas obnacts, BO3HMK-
Was B pesynsTate NOSBNEHUs FOPIOUMX
fa308B, NAPQA UNK TyMaHa

3oHa 0

O6nacty, B KOTOPbIX ONACHAS, NOTEH-
LIMAMBHO FOTOBAS K B3PbIBY ATMOC-
bepa npucyTcTByeT NOCTOSHHO, B
TeUeHMe ANMTENBHOTO Neproaa nbo
BO3HMKAET YacTo.

3oHa 1

O6nacty, B KOTOPbIX ONACHAS, NOTEH-
LMQMBLHO TOTOBAS K B3PbIBY ATMOCheE-
pa BO3HMKAET “cryyartHo” Bo Bpems
HOPMQbHOM PaboThI.

3oHa 2

O6nacty, B KOTOPbIX ONACHAS, NOTEH-
LMAMLHO TOTOBAS K B3PbIBY ATMOChE-
pa Bo3HMkaeT “penko” 1 Ha “Henpo-
HOMKMTENbHBIM Nepuon” BO Bpems
HOpMarnbHOM paboTsl.

@ OnacHas obnacts 13-3a HanUums
BOCMIIAOMEHSIOLLEMCS MbIMK

3oHa 20

O6nacty, B KOTOPLIX B3PIBOONACHAS
MbiNbHAS aTMochepa npucyTctyer “nocto-
9HHO", “NpononXmTenbHbIN nepuoa” unm
BO3HMKQET “4acTo” v B KOTOPOM KONM-
4ECTBO BOCTNOMEHSIOLLENCS MbINM HEM3-
BECTHO M1 MOXET CHOPMUPOBATLES M36bI-
TouHoe ee konmuectso. OTNOXeHUs Nbinu
camu no cebe He obpasytor 30Hy 20.

3oHa 21

OB6nacty, B KOTOPbIX B3PIBOONACHAS
MbifbHAS ATMOCGEPA BO3HUKAET “cyyant-
HO" B HOPMQNbHbIX PABGOYMX YCIOBMAX U
B KOTOPOW OBbIYHO MPUCYTCTBYIOT OTNOXKE-
HMS MM CTIOM BOCTIIAMEHSIOLLENCS MbIM.

3oHa 22

O6nacty, B KOTOPbIX B3PIBOONACHAS
MbINbHAS ATMOChEPa 0BLINHO He BO3HMKA-
€T B HOPMQNbHbIX PABOUMX YCTOBMAX, O
€Cri BOHWKAET, TO HA “HENPOROMKMTENb:
Hoe Bpems”, Ibo B KOTOPO# NPUCYTCTBY-
IOT CKOMNEHMS UMK CIIOM BOCTNAMEHSIHO-
LeMcs Mbinu.




EN 60079-0 takxe pasnenser anekrpm-
yeckoe o6opynoBAHME ANd UCMOMb3OBA-
HWUS B OMACHBIX 30HAX HA ABE IPYMMbI:

lpynna l:

Onektpuyeckoe obopynoBaHue ans rop-
HbIX PaBOT € BOBMOXHOCTbIO BbIGpOCA
roptoyero rasa.

Fpynna ll:

OnekTpuueckoe 0bopynoBaHMe ans
B3PbIBOOMACHbIX 30H 3a MCKIIOYEHMEM
FOPHbIX PABOT C BOIMOXKHOCTbIO BLIBPO-
Cca roptoyero rasa.

Tak kak wrpokas chepa nprMeHeHus
BKMtOUCET BOMbLIOE KONMYECTBO NOTEH-
LManbHO roptoumx rasos, rpynna |l pas-
6usaetcs Ha noarpynnsi 1A, 1IB u 1IC.
[laHHoe paspeneHue cBI3AHO C TeM, UTo
PO3NMUHbIE TA3bI M MATEPMAITbI AEMOH-
CTPUPYHOT PA3NMYHBIN YPOBEHb MOLL-
HOCTM Bo3ropaHms. [oatomy obpasubl
rasos GbinM pacnpeneneHsl B Tpu nog-
rpynmbL:

® ||A - Mponan

® [IB - Drunex

® ||IC - Bopopon

My6aukaumnsa ropHoro ynpasneHus
WBK 3a mapt 1989 rona.

Uurara: “ . . . takxe MoryT ucnons-
30BATHCA KNEMMbI, NpoLeamne cep-
mdumkaumio no tmny 3awmsl Ex e |l
Hanpumep, ans rpynnst | - Snektpuue-
ckoe 06OpPyAOBAHUE C TUMOM 3ALUMTI
- MosbiweHnHas 6esonacHocTs “e”.

,D.CIHHble CBENEHMA YKA3AHbI TAKXE B MYyH-

ke 12 caupetenscrsa 06 UCMbITAHKUM
onbitHoro obpasua EC, Ha ocHoBaHMK

KOTOPbIX KNEMMbI 6b|l'|l4 OTHECEHbI K Tpyn-

ne l vl
Kareropus MakemmansHas
Temneparypsl | Temneparypa nosepxHoct °C
T1 450
T2 300
T3 200
T4 135
T5 100
T6 85

B 30BMCHMMOCTM OT MOKCHMANbLHOM TeM-
nepaTypbl NOBEPXHOCTH, BNEKTPUYECKOE
obopynosanue rpynnsi Il knaccupuum-
PYeTCs Mo TEMMNEPATYPHLIM KATETOPUIM
mnos 3awmtsl ot 11 go T6. Temnepary-
PO OKPY>KAtoLLeH Cpembl, KOTopas AOMX-
Hbl YUMTBIBATLCS B PACYETAX, MPUHMMAET-
ca pasror 40°C (nonyctime
OTKNOHEHMS B HEKOTOPbIX YCHOBMSX).

Tun 3awmbl knemm - MNosbiwennas 6es-
onacHocTs “e” - 0BbIuHO CBA3AH C KaTe-
ropmen temneparypsl T6. [pu ncnonsso-
BAHMU KNEMMbI ¢ 06OPYLOBAHUEM,
OTHOCSLLMMCS K TEMNEPATYPHBIM KATETO-
pusm T1 - T5, ybenmtecs, 4To Makcm-
MarbHAs TEeMNepaTypa M30NUPYeMbIX
yacren He npesbiwaer 85°C.
MakcumansHoe usmepeHHoe nosbiwe-
HWE TeMNepaTypbl MOBEPXHOCTH He
nonxHo npessiwats 40 K.

MunumanbHag MOLLHOCTb BO3ropaHus TUNOBbIX ra3os:

B3pbiBoonacHas rpynna I A 1B Ic
[asbl Mertan Mponax Stunex Bonopon
MowHocts BosropaHms 280 250 82 16

Cnepytowas Tabnuua npeacTaBnseT CPABHUTENbHBIE XAPAKTEPUCTUKMN TEKY-
wumx npaktuk no ElexV, DIN VDE 0165: 1991 u Hosomy EN 1127-1:

Ipynna ycrporicrs Il

Coorsetcraytowmit | B cpasHeHmm ¢ Hoebii1,
Kareropus CreneHs .
ypoBeHb TekyLlen Ha
30T .
6esonacHocTi ans NPaKT1KOM ocHoBe
EN 1127
1 Atmocoepa Ex Makcumanshas 2 301WMTHBIX Mpynna |l 3ona O
. H
B BbICOKOM BEPOSTHOCTHIO, mep 3oHa O
3oHa 20
MbiAM B BO3OYXE 2 otkaszos 3oHa 10
2 CnyuaiHas Mossiwentas Orkas Mpynna |l 3ona 1
atmocdepa Ex unu cbon 3oHa 1
3oHa 21
060pyHOBAHMS
3 Huskas BepostHoCTs HopmansHas Pabor Mpynna Il 3oHa 2
atmocdepsi Ex, 6e3 cboes 3oHa 2 3oHa 22
oCceBLIAs Mbirb 3oHa 11

www.wagospb.ru

TepMoCTOMKOCTb M3OAUPYIOLLEro MaTe-
prana AOMKHA BbITb KAK MMHUMYM Ha
20°C 6onblue MakcumansHo pabouert
Temnepartypsl. Huskas Temneparypo-
CTOMKOCTb CYMTAETCS AOCTATOYHOM, ECrM
M3OMMPYIOLLMI MATEPMAN MOXET BblLEP-
XQaTb XpaHeHWe B TedeHme 24 yacos npu
Temneparype -60°C 6e3 yTpatsi TMNA
3aWMTbI.

CneuumanbHbie TpeboBaHus

“Tun BHYTpeHHeil npucywei beso-
nacHoctu Ex e”

Eeponeiickmit cranpapt EN 60079-7

- VDE 0170, uactb 6 - copepxur “cne-
umansHsle TpeboBaHMa” No NPOeKTMpo-
BAHMIO M UCTILITAHUIM 3NEKTPOOBOPYRO-
BAHMS C TMMOM 3aLmTbl - [NoBbieHHAS
6ezonacHocTs “e” - NpemHa3HaYeHHOTo
ANS MCMOMb3OBAHMS BO B3PbIBOOMACHbIX
30HOX.

LlaHHbIM cTaHAApT sBRseTcs nonomnHe-
Huem EN 60079-0 1 npumeHrsetcs k
060pPYAOBAHUIO UMW €0 YACTIM, MpK
MCMONb3OBAHMM KOTOPbIX HE BO3HWKAET
MCKP MW Paspsad Npr HOPMAbHbIX
YCNOBMSX 9KCMNYATALMM, M HE NPeBbIa-
eTcs oMnacHas Temneparypa.

B naHHoM cranpapte npueeneHs! cneuu-
QrbHbIE MEpPbI, KOTOPbIE [OMKHbI cOBIIO-
0aTbCS ANS NoAaepXXaHus 6e30nacHoCTU
B COOTBETCTBMM C TUIMOM 30LMTbI - [10BbI-
weHHas HGezonacHocTs “e”.

KomnoneHTtsl knacca Ex, takue kak
moHTHpyembie Ha DIN-periky knemmel,
onucatsbl B pasaene 4.2 “Knemmbl ans
BHELUHMX MPOBOLHMKOB.”

Hanee cnenytor Hanbonee BAXKHbIE KOH-
CTPYKTHBHblE TPeBOBAHMS ONS KNEMM AN
BHELUHUX 3NEKTPUYECKMX MPOBOLHMUKOB:
OHWM BOMXHbL:

® 6biTb [OCTATOUHO BONbWMMM AN
OPraHM3ALMM HALEXHOTO COeAMHEHMS
BHELHWX MPOBOAHMKOB C NoNepey-
HbIM CEYEHMEM HE MeHee pasMepa,
TpebyeMoro ansg HOMMHAMBHOTO TOKA
060pynoBaHms.

MMETb 3ALLUMTY OT HEMPOU3BOMLHOTO
ocnabneHuns U MMeTb TAKYH KOHCTPYK-
LUMto, YTOBbI BHELLHME NPOBOAHMKM He
BBINGACNM M3 30XKMMHbIX SNEMEHTOB
KNnemM.

MMETb KOHCTPYKLUMIO, obecneunsato-
Wyto HeobXxonMMoe KOHTAKTHOE AdB-
neHue 6e3 NOBPEXOEHUS NPOBOAHMKA.
MMETb KOHCTPYKLMIO, HE MO3BOMSIO-
LYIO M3MEHSTLCA KOHTOKTHOMY AaBne-
HUIO NPU TEPMOLIMKIMPOBAHMM.

MMETb MPYXXMHHYIO NEPEMbIUKy AN
NPUCOEOMHEHUS MHOTOXMBHBIX MPO-
BOLHMKOB.

MMETb KOHCTPYKLMIO, BOMYCKAIOLLYHO
6e3zonacHoe npucoeamHeHue NpPoBo-
AHUKOB MEHbLIETO MOMEPEYHOTO Ceve-
HUWa ang knemm go 4 mm2 JAWG 12.

wAaGo
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Obwas TexHuueckas nHopmauus
no anekTpoobopyAOBAHMIO B ONACHBIX cpeaax

Kareropuuecku 3anpeLyeHo Mcnornb3o-
BATb M3OMMPOBAHHBIE YACTM AN Nepena-
4yn paeneHms kontakta. Knemmsl ¢
OCTPbIMM KPASMM MOTYT MOBPEAMTb MPO-
BOAHMK M NOAOGHbIE THMbI, KOTOPbIE
MOTYT BPALLATLCS, MOBOPAYMBATLCS MM
NOCTOAHHO AePOPMMPOBATLCS NMPU HK-
CAUMM HO MecTe He AOoMycKatoTCs K
ucrnonssoBaHuto. KneMmbl ans BHyTpeH-
Hero coeuHeHus B anekTpoobopynosa-
HUM He NOMKHbI MOABEPrATbCS Ype3Mep-
HOMY MEXAHWYECKOMY HAMPAXKEHMIO.
[laHHbIe 3neMeHTbl QOMXHbI BbINOMHSATL
TpebOoBaHMS ANd KNEeMM AMs BHEWHWUX
ANEKTPUYECKMX MPOBOLHMKOB:
Bo3nyuwHeIi 3a30p Mexmy NPoBOAsLLMMM
YACTAMM, UMEIOLLMMM PA3NMYHbIE MOTEH-
LManbl, AOMKeH BbiTb He MeHee 3 MM
AN BHEWHWX MPOBOAHMKOB, KOK YKA3Q-
Ho B Tabnuue 1.

3HayeHMe NyTH TOKA YTEUKM 3ABUCHT OT
pabouero HaNpPaXeHUs, reoMeTpum
NOBEPXHOCTU U3ONMPYHOLMX YACTEN M
OYrOCTOMKOCTU M3ONMPYHOLLErO MATEPUA-
na.

Ma3bl HO NOBEPXHOCTH MOTYT YYMTBIBATL-
CA TOMLKO €CU MX MyBMHA M WUMPUHA
He MeHee 2,5 MM, U BYPTUKM HO NOBEpPX-
HOCTM, TOMBKO €CNM MX BbICOTA HE MeHee
2,5 MM 1 UX WIMPMHA COOTBETCTBYET
MEXAHMYECKOM MPOYHOCTH MATepUana,
HO He MeHee 1 MM.

Knaccunoukaums M3onaumoHHbIX Matepu-
QOB NMPOBOAMTCS B COOTBETCTBMM C UX
CTl (cpaBHuTenbHBIM NOKA3aTENEM MPO-
601) 1 npuseneHa B Tabnuue 2:

[aHHas knaccudmkaums nprmeHsetcs k
M3ONMPOBAHHBIM YacTaM 6e3 BypTHKoB U
nasos.

Ecnu usonuposaHHbie yactu umetot Byp-
TUKWM MNK NA3bl AOCTATOYHOTO NS NPMHS-
TS BO BHMMOHME PA3MEPd, MUHMMANb-
HbIFt MyTb TOKA YTEYKM BOMKEH ObITh
YCTOHOBIIEH B COOTBETCTBMM CO 3HAYEHMS-
MU ANS M3ONMPYIOLLMX MATEPMANOB Clle-
OyHOLLETO YPOBHS, HaNpUMep, rpynmbi |
BMecTo rpynnsi 1.

MNprHUMMas BO BHUMAHKME TeMMepatypy
okpyxatowert cpeabl 40°C, onpenenex-
HYIO And 3NeKTpoobopyRoBAHME, AOMY-
CTMMQA8 HATPY3KA MO TOKY ANS MPOBOQHM-
KO C PE3MHOBOM M30MILMEN CHUXKAETCS
no 82%, cornacHo DIN VDE 0298-4:
2003-08, tabnmua 10 v no 87% nns
nposonHukos ¢ [BX-m3onsumert ans
[OMYCTMMOM HATPy3KM MO TOKY, onpene-
nexHor ans 30°C B cootBetcTBMM C NYyH-
ktom 4.3.3 DIN VDE 0298-4: 2003-08.

TCIGHML[O 1: NyTb TOKQA YyTEUYKU U U30JIIUMOHHOE paccToaHue

Hanpsxenue' MuHMManbHbIR NyTh TOKA yTEUYKM MuHmumansHoe
SddektmBHOE 3HAUEHME MM M30NSLMOHHOE
oans HGI'Ipﬂ)KeHMSI pGCCTOﬂHMe
nepem. Toka Mnm [pynna matepuanos
HaNpsSXeHMs NocT. Toka | 1 Il a MM
102 1,6 1,6 1,6 1,6
12,5 1,6 1,6 1,6 1,6
16 1,6 1,6 1,6 1,6
20 1,6 1,6 1,6 1,6
25 1.7 1.7 1.7 1,7
32 1,8 1,8 1,8 1,8
40 1,9 2,4 3 1,9
50 2,1 2,6 3.4 2,1
63 2,1 2,6 3,4 2,1
80 2,2 2,8 3,6 2,2
100 2,4 3 3,8 2,4
125 2,5 3,2 4 2,5
160 3,2 4 5 3,2
200 4 5 6,3 4
250 5 6,3 8 5
320 6,3 8 10 6
400 (440)*) 8 10 12,5 6
500 (550)*! 10 12,5 16 8
630 (690)* 12 16 20 10
800 16 20 25 12
1000 20 25 32 14
1250 22 26 32 18
1600 23 27 32 20
2000 25 28 32 23
2500 32 36 40 29
3200 40 45 50 36
4000 50 56 63 44
5000 63 71 80 50
6300 80 90 100 60
8000 100 110 125 80
10000 125 140 160 100
"' MpusenenHoe Hanpsaxetue B3aTo 13 IEC 60664-1 . Pabouee Hanpsxerue *) MOXeT NpesbIlIATs HANPAXEHHMe
ykasaHHoe B Tabnuue Ha 10%. 370 CBI3AHO C YNpPOLLEHMEM HAMPSXEHMS MUTAHMS B COOTBETCTBMM C TABNMLEN
3b B IEC 60664-1.
IMpu1BeneHHble 3HAYEHMS ONS NYTH TOKA YTEUKM M U3ONSLMOHHOTO PACCTOSHMS OCHOBBIBAKOTCS HA MAKCMMANLHOM
OTKMOHEHMM OT Npeaend HanpsxkeHus nuraums s = 10%.
2 3nauenus CTl He MoryT npumersTbes ans Hanpsxeruit 8 10 B 1 merblwe. Matepuansl, He cootsetcrayiolume
TpebosaHmam k matepuanam rpynnsi |l He MoryT ucnonbsosatses.

Tabnuua 2: Tunbl NPOBOAHMKOB U UX NOArOTOBKA
HyrocroiikocTtb usonupyowmx Cornacto EN 60079-14/DIN VDE
marepuanos 0165-1, okOHUAHMS MHOTOXMIbHBIX U
TOHKOMPOBOOUYHBIX NPOBOAHMKOB AOMXK-
Hbl GbITh 3aWMLLEHBI OT Nepekoca (Hanp.,
lpynna CpaBHMTEMbHbIM C NOMOLWbIO KABEMbHbIX HAOKOHEYHMKOB)
maTepmanos | nokasarens npobos b0 MO TMMY MCMONb3YEMOM KIEMMbI.
Tonbko narika He apdekTHBHA.
| 600 < CTI MopkntoueHue anekTpoobopyaoBaHMS K
Il 400 < CTI < 600 KreMMe C TUMOM 3awmThl - [loBbileHHas
I a 175 < CTI < 400 6e3onacHocTs “e” - He AOMXKHO Bbi3bl-

BATb COKPALYEHMS MyTH TOKA YTEUYKM M
Bo3gmywHoro 3asopa no EN 60069-7/
DIN VDE.

OnbIT NPUMEHEHUS KNEeMM B arpeccus-
HbIX aTMOChEepax B XMMUUYECKOM Npo-
MBILLNEHHOCTM NOKA3bIBAET, YTO MEOHbIE
HOKOHEUHMKM C NyxeHueM (repmetiy-
Hble) MK Po3eTkM/XOMYTbI C MEAHbIM
nyxeHnem ons kabens WiMgToBOro TMNa
MoryT 6bITb PEKOMEHOOBAHbI AMs NPUCOe-
OMHEHMS TOHKOMPOBOMOYHbIX MPOBOAHM-
KOB K KNTEMMAM B KOPPO3MOHHbBIX ATMOC-

dbepax.



CepTtudukarsi

Ecnu kneMMbl MOryT Mcnonb3oBaThCs B
30He | 1 |, 370 03HaYaeT, YTo KNEeMMbI
HAXOMSTCS B KOPMYyCe, MMEIOLWEM 3ALLMTY
He meHee IP54 u cepudmkar Ex e.
KneMMmbl paccMaTtpueatotes Kak KOMMo-
HeHTbl Ex, ecniut oHu sBngtotes Yactbio
obopynosatusg. Ceptudukar Ha petans,
BbILOHHbIM ATEHTCTBOM cepTMdMKaLMM
Ex, cny>umr 6asod ans nonydexms non-
HOM [EeKNapaLmMu COOTBETCTBUS AN dne-
MeHTa.

B coortsercrteum ¢ ampektmsoi o npubo-
POX M 3ALUMTHBIX CUCTEMAX ANS NMPUMe-
HEeHMs BO B3PbIBOOMACHbIX CPENAX
94/9/EC (ATEX 100 a), BbinaH ceptu-
dukar anpobaumm EC-tuna Ha ocHose
ATEX 100.

Kpome atoro, ceptudumkar IEXEx moxer
6bITb MONYYEH OT COOTBETCTBYIOLETO
YNONHOMOYEHHOTO AreHTCTBA COMACHO
cormnauwenuto o ceptmdpmkaumn IECEx,
nemcreytoweMy B Espone, a takxe B
Kanane, Kurae n Asctpanum.
Cept1dukar Takxe DOCTyneH no
anpecy:

www.iecex.com.

Mpumep mapkupoeku (czaam):

cepms

www.wagospb.ru

MOpKMpOBKO KJIeMM AOJ/DKHA BbIMNOJIHATbCA COMIACHO peKoMmeHAaauusam no

6esonacHoctn 94/9/EC Ex ATEX 100 a:

& Il

MapkupoBka o NnpeaoTBpALLEHUM B3PbIBA T

Fpynna Il (ans o6opynosaHus, Mcnonblyemoro B mecte ¢

BEPOSTHOCTbIO BO3HMKHOBEHMS B3PLIBOONACHOM aTMocdepsi)

Kareropus 2 (sbicokmit yposerb 6esonacHoct, obopynosaHme
ucnonb3yetcs B Mectax [3oHax], B koTopbix B3pbIBOONACHAs aTMochepa
BO3HMKQAET TOMLKO CMYYaHO. 3aLUMTA OT B3PbIBA AOMXKHA ObiTh B
HOMMYMK AOXKE B CNyYae YACTOro oTkasa o6opyAoBaHMS.)

lasbi

MpumeHeHmne Bo B3pbIBoONnacHbix cpeaax B EBpone, Tun sawute
“ToBbiweHHas 6esonacHoctb”, rpynna Il

G—

Exell

uwnu

MapkupoBka o npeaoTBpPALLEHNUM B3PbIBA T

F'pynna | (o6opynosatue, ucnonssyemoe

AN noaseMHbix pabor)

UcnonbsoeaHue B FOPHbIX pdGOTCIX

M2

MpumeHenmne Bo B3pbIBOoONAcHbIX cpeaax B EBpone, Tun sawure!
“TMosbiweHHas 6esonacHoctb”, rpynna |

Exel

MNpowssoautens

HomuHanbHoE Hanpsa>Xenne mnonaumm

Tun 3awmTsl

Ne ceptnomkara netanu

HommHanbHoe nonepeyHoe ceueHue

(O.IJ.HO)KMJ'II:Hble, MHOTOXMUIbHbIE U TOHKKME
MHOTOXMIbHbIE I'IpOBOﬂHMKVI)

BbineneHHble anemMeHTbl HO Knemme yKa-
3biBatoT npowmssoawntens, Ne cepmu, Tmn
sawmtsl Ex e Il, Ne anpobaumu, nary
anpobaumm M HOMMEHOBAHUE UCMLITA-
TENbHOM CTAHLMM.

waco'
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CornacHo cranpapty UL 60079-7, knem-
mbl ans “knacca |, 3oHbr 1, B3pbIBOONAC-
Hom obnactn Ex e II” moryT 6biTb ono-
BpeHbl K nprumeHeHuto ans Ex.

Kak pesynerar ycunuit no mexayHapoga-
HOW KoopamHauuu, ceptmdmkar UL
MOXeT BbiTb BbIOAOH HO OCHOBAHMM CTOH-
naptos EN 60079-0 unu EN 60079-7,
YKQ3bIBAIOLWMX, YTO KNEMMbI BbIn 0a0-
6petbl B cootserctaum ¢ UL 1059 (o6b1u-
HOEe pacnonoxetue).

Mo >xenaHuio comckaTens, NPOnyKLums
MOXeT BbITb OAHOBPEMEHHO cepTUdULM-
POBAHA B COOTBETCTBMM C KAHAACKMM
craHpaptom E79-0-95 1 E79-7-95
6biTb NpuronHa ans seinycka 8 Kaxaae.

KneMMbl, MOPKMPOBAHHbIE C MOMOLLbIO
M Cl. |, Zn. T, AEx e Il

Ceptnoukar ucnbitanuit Tuna EC sbinat
Bcem knemmam WAGO, npuseneHHsiM B
Karanore.

Knemmb WAGO, umetolume noarsepx-
[eHMe TUNA 3aLLKTBI OT BO3ropaHms Ex e
I, BbINONHEHbBI M3 OTHEYNOPHOTO HeMno-
Ha 6.6, He NoaAEPXKMBAOLLETO FTOPeHHUe.
3TO OTHOCUTCS M K KIEMMAM, MCMOfb3ye-
MbIM B OMACHBIX 30HAX 6€3 Yrposbl B3pbI-
BO.

IECEx Certificate

www.wagospb.ru

ObecneyeHa AyrocToMKOCTb CO 3HQUEHM-
em CTI 600 no IEC 60112 u nocrosH-
Has pabouas temneparypa 105°C
cornacto |[EC 60216-1 v -2.
30BOACKME MCMBITAHMS MO KOHTPOTIO
KQ4YecTBa AeTaner NpoBefeHbl ANd BCEX
MoHTHpyembix Ha DIN-peiiky knemm
CAGE CLAMP® ¢ anpo6aumeit Ex e |l
4719 KOHTPONS U NOATBEPXKAEHMS Kade-
CTBO XAPAKTEPUCTHK, MPUBEAESHHbIX
BbILLE.
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Knacecudpukaums no NEC 500
Crnegnytowas knaccuoukaums onpeaene-
Ha B cratbe 500 HaumoHanbHoro anek-
Tpuueckoro cranaapta (NEC), nerictay-
towero 8 CeBepHor AMepuke.

Yuactku

www.wagospb.ru

“Y4acTtkm” onucbIBAtOT BEPOSTHOCTL BO3-
HWKHOBEHMS OMACHOM CUTYALMM.
Mcnonbsytotes cnepytolume onpenene-

HUA:

napa unu Tymasa

BBPbIBOOnOCHGﬂ OGHQCTb, BO3HUKLUASA B pe3ysibTaTe NOosB/I€EHUS ropoyux rasos,

Yuacrok 1 Bkntouaer o6nactu, B KoTOpbIX B3pbIBOONACHAS ATMOCHEPA MOXET CYYaMHO BO3-
Hukate (> 10 4 < 1000 y/ron), a Takxe ecTb MOCTOSHHO MM AONTOBPEMEHHO (>
1000 y/ron).

Yuacrok 2 Bkntouaer o6nactu, B KOTOPbIX BO3HUKHOBEHME B3PbIBOOMACHOM ATMOCPEPbI OXM-
[QeTCs Penko M Ha kpatkospemeHHbiv neproa (> 0 u < 10 u/rog).

prnnbl 3dLuMTbl OT B3pbiBA

3HeKTpM‘-leCKMe KOMMOHEHTbI ANng B3PbIBOOMNACHbIX
O6J'IGCTGIZ noapa3nensaroTCa HaA TPpM KATeropmm ONACHOCTU!

Knacc | (ras u asim): Tpynna A (Auetunen)

lpynna B (Bomopon)

lpynna C (Stnen)

lpynna D (Metan)
Knacc Il (nsins): lpynna E (Metannuueckas nbins)

lpynna F (YronbHas nbins)

lpynna G (MyuHas, kpaxmanbHas 1 3naKoBas Mbinb)
Knacc lll (sonokHal): Bes nogrpynn

Knaccel Temneparyp

OneKkTpUYecKne KOMMOHEHTbI A B3PbI-
BOOMACHbBIX 0BnacTes noppasnenstores
no TEMNEepPaTypPHbIM KIACCAM:

Knacc temneparyp MakeumansHas Temnepatypa BO3ropaHms
TEMMEPATypa NoBEPXHOCTH TOPIOYMX MATEPUATOB
Tl 450 °C > 450 °C
T2 300 °C > 300 °C<450 °C
T2A 280 °C >280 °C<300 °C
T2B 260 °C >260 °C=<280 °C
T2C 230 °C > 230 °C<260 °C
T2D 215 °C >215°C<230°C
T3 200 °C >200°C<215°C
T3A 180 °C > 180 °C<200 °C
T3B 165 °C >165°C<180°C
T3C 160 °C > 160 °C=< 165 °C
T4 135 °C >135°C<160 °C
T4A 120 °C >120°C=<135°C
T5 100 °C >100°C<120°C
Té 85 °C > 85°C<100°C

waco'
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Lns Amepukn
no NEC 500

Mpumep 6OKOBOM MAPKMPOBKM MOpynel BBOAA/BbIBOAA
(750-400, 2-kaHanbHbIN aMckpeTHbIM Moaynb Beona 24 B nocr. Toka)

pynna 3awuTbl OT B3pbIBA MpumereHme
(kaTeropus onacHocTh) (30Ha)

KN IDIV 2
l'p. ABCD
kop pab. Temn. TAA ——— Knacc remneparyp

B3pbisoonacHas rpynna
(rpynna rasos)

K@E@ ITEM-NO.:750-400

2Dl 24V DC 3.0ms
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CneumanbHbie TpeboBaHus
“UckpobezonacHoctb Ex i”
Esponetickuit cranpapt EN 60079-11 -
knaccnomkaums VDE - conepxumr ,cne-
umansHble TpeboBaHus” Mo NPoeKTMpo-
BAHMIO M UCTILITGHMAM 3NEKTPOOBOPYAOBAHMS
¢ TMNoM 3awwmThl - «MckpobesonacHocTs
“i" - npeAHA3HAYeHHOTO ANd MCMONb30-
BAHMS BO B3PbIBOOMACHBIX 30HAX.

Cxema obosHauaetcs Kak “mckpobeso-
NACHAs”, eCnu NPM HOPMATbHbBIX YCHOBM-
ax paborsl 1 B cnyyae cbos B paborte He
BO3HMKOET UCKP U TepMmyeckmnx adpdek-
TOB, KOTOPbIE MOTYT BbI3BATH BO3FOPAHME
B OnpeneneHHOM B3PbIBOONACHOM ATMOC-

depe.

Pasnmuator:

® ickpobesonacHoe anekTpoobopyno-
BAHME, ECNIM BCE CXEMbI MCKpObeso-
MACHbI 1

® conpskeHHoe anekTpoobopynosaHue
¢ uckpobe3onacHbIMM 1 He nckpobe-
30MACHBIMM LIENSMM, CIPOEKTUPOBAH-
HOe TaK, 4To He MckpobesonacHslie
Lenu He BAMSIOT Ha Mckpobesonac-
HblE.

MckpobesonacHoe anektpoobopynosa-
HME 1 AHANOTMYHbIE AETANM TAKOro 060-
PYAOBAHMS, KNACCUPULMPYIOTCS NO
ypoBHIo 3awmTbl “ia” mam “ib”.
Mponykums, KNaccHpMUMPOBAHHAS KAK
Ex “ia” He nonxHa Bosropatbcs npwm
HOANMYMK TOKA B CREQYIOWMX Cy4asX:
a) Bo spems HopmansHoM paboTsl 6e3
cboeB, M C TAKMMM HE3AMETHbIMK cHO-
MM, KOTOpbIE BbISBASIOTCA MPM HAM-
6onee HEHGNArONPUATHLIX YCNOBMSX.
b) Bo Bpems HopmanbHoM paborsl 6e3
cboes, ¢ He3aMEeTHbIMM COOSIMU M
30METHbIMK COOSIMM, KOTOPbIE BbISBAS-
toTCS NPU HEBNArONpPUITHBIX YCHOBU-
aX..
c) Bo Bpems HopmansHor pabotbl 6e3
cboeB, C ABYMS He3aMeTHbIMM cHOIMM
M 30MeTHbIMM COOSIMM, KOTOPbIE BbISB-
nstoTcs npu Hambonee Hebnaronpmsr-
HBIX YCOBMSX..

Mpoaykums, KnaccudULUMPOBAHHAS KK
Ex “ib” He momxHa BosropaTscs npu
HANUYKMM TOKA B CNEAYIOWMX CIYYasX:

a) Bo spems HopManbHoM pabotsl 6e3
c60€B, U C HE3AMETHbIMM CHOIMM,
KOTOPbIE BbISBNAIOTCS Npu Hambonee
HeBNaronpMaTHLIX YCNoBMSX.

b) Bo Bpems HopmansHo pabotbi 6e3
c60€eB, U C HE3AMETHBIMM W 30METHbI-
MM COOSIMM, KOTOPbIE BLISBASIOTCS NPU
Hanbonee HeBNATONPHMATHBIX YCNOBM-
aX.

Knemmbl, Mcnonbsyemble kak obbiuHoe

anekTpryeckoe o6opyaoBaHKME Ans TMNA

sawmTsl Ex “i”, He TpebytoT cneumnanbHbix

[OMYCKOB, TAK KK OHW He Coaepar
MCTOYHMKA HAMPAXEHMS U MO HUM
[OCTYMHbI TOUHblE CBeaeHus 06 3neKkTpu-
YECKMX XOPAKTEPUCTUKAX M MPOU3BOLM-
TENLHOCTM NPM MOBbILEHWUM TEMNEPATY-
pbl.
LomxHa 6bITb BOSMOXHOCTb MAEHTUPM-
KOUMM KNEMM, HAMPUMEP, MO TUMY WX
0603HAYEHMS, NOITOMY LOMKHbI BbINOS-
HATbCS CREnyHoLLME KOHCTPYKTMBHbIE
Tpebosanus:
® BosnyLHbid 3030p MeXAy OroneHHb-
MM MPOBOASLUMMM YACTIMM McKpobe-
30MACHbIX KNEMM [OMXKEH BbiTh paBeH
MIU NPEBbLILIATL 3HAYEHMS, onpeae-
neHHble B craHgapre. Kpome atoro,
BO3AYLUHbIM 3030P MEXLY KIEMMOMM
OOMXEH COCTABNATL He MeHee 6 MM
ANg OOHOTO U3MEPEHMs MEXLY Oro-
NEHHbIMM MPOBOAALLMMM YACTIMM NPWU-
COEOMHEHHbIX BHELIHMX MPOBOAHMKOB.
Kaxpoe BosMoxHoe cMelueHms Hesa-
KPEMMNEeHHbIX XECTKO MeTanIMYecKmnx
4aCTeM OOMXKHO YUMTbIBATHCS.
® Ecnut BO3MOXXHOE COEAMHEHME HE
paccmarpursaetcs M3 coobpaxe-
HWIM 6€30NACHOCTH, MUHMMATbHOE
M3ONILMOHHOE PACCTOSHUE MEXAY
3a3eMNEHHBIMM METANIMYECKMMM UMM
OPYTMMM NPOBOAALMMM YACTIMM M
HEM30NMPOBAHHBIMM MPOBOAALMMM
YACTIMM NPOBOLHMUKOB, MOAKIKOUEH-
HbIX K KEMMe, LOMKHO COCTABNSTb
3 MM.
©® MapKMpoBKa KneMMbl OMKHA GbiTh
yHUKanbHoOM 1 yeTkom. Ecnu uset yxe
MCMONb3OBAH, UCMONb3YMTE CBETIO-
cuHni (cxoxe ¢ RAL 5015).
MpUMmMTE BO BHUMAHUE NPU MCNOMb3OBA-
HUM KNeMM:
KneMmesl, ucnonssyemsle ang uckpobe-
30MACHBIX Lenek, JOMXKHbI ObiTh U30MM-
POBAHbI OT UCMOMNb3YEMbIX B HE MCKPO-
6e30nacHbIx Lensx. ITo BbINONHIeTCs
HECKOMbKMMM OTPABOTAHHBIMKM METOLA-
mu. Bo-nepsbix, nckpobesonacHas cxe-
MQ OTAEeNgeTcs oT He McKpobe3onacHow
BO3AYLUHbIM 3030pOM He MeHee 50 MM.

Bo-sTOpbIX, McKpOoBesonacHsle cxembl
pa3MeLLatoTCs B OTAENbHOM Kopnyce.
B-rpetbux, nckpobesonacHsie KneMmbl
OTAENSIOTCS OT HE UCKPOBEIOMACHBIX
16O MONoXeHWeM m3onsaumm nmbo
303eMNEeHHOM METANNMYecKoM nepero-
ponkoi. Pasmep neperoponkm nonxet
obecneunsars paccrosiue 1,5 MM 1
MeHee oT GOKOBOM CTOPOHbI KOpMyca
unu obecneumsaTh NyTb TOKA yTEUYKM He
meHee 50 MM Mexny nckpobezonacHsl-
MM 1 HEe MCKPOBE3OMACHBIMM CXEMAMM
BO BCEX HAMPABNEHMSAX.

WMzonsums Mexay nckpobesonacHow
CXEMOW U IACCH BNEKTPOOBOPYAOBAHMS
UnK ero petanem, KoTopbie MoryT GbiTh
303eMneHbl, AOMKHA BbITb YCTOMUMBA K

www.wagospb.ru

3 PEKTUBHOMY HAMPIXKEHMIO NEPEM.
TOKQ, COOTBETCTBYIOLLEMY YABOEHHOMY
3HQUEHMIO HAMPSXeHMs B Mckpobesonac-
HoM uenn unn He menee 500 B, B 3aBuK-
CMMOCTH OT BONbLIETO 3HAYEHMS.
Mzonaums mexay uckpobesonacHowm
CXEMOM U He UCKPOBE3oNACHOM CXeMOoM
[OMKHA BbITb YCTOMUMBA K 3P deEKTHBHO-
MY HOMPSXKEHUIO NMEPEM. TOKA, PABHOMY
2 X 3HOYEHMIO HOMMHANLHOTO HAMpPsXe-
Hus (U) +1 kB, unn He menee 1,5 kB,
nocpencreom yero U npencrasnser
obuiee apPekTMBHOE HAMPSKEHME
nckpobesonacHom u He nckpobesonac-
HOM CXEM.

KopoTkoe 3ambikaHme Mexay pasimuHbl-
MM MCKPOBE3OMACHBIMM CXEMAMM MOXET
NPMBECTM K BOHMKHOBEHMIO OMACHbIX
ycnosui. Mzonaums Mexny TaKMMK cxe-
MOMM IOMKHA BbITh YCTOMUMBOM K

3 PEeKTMBHOMY HAMPIXKEHUIO HE MEHEE
500 B nepem. Toka unm 2U nepem.
Toka, rae U - cyMmma adpdekTrBHbIX
HANPAXEHWM AN 0BO3HAYEHHBIX CXEM.
CornacHo pykoBOACTBY MO KOHCTPYKLMM
anektpoobopyaosanus DIN EN 60079-
14 (VDE 0165-1), okoHuaHms MHoro-
XMIbHBIX 1 TOHKOMPOBOJOUHbIX MPOBO-
OHMKOB, UCMOMb3YEMbIX B
MCKPOBE30MNACHBIX CXEMAX, HOMKHbI
6bITb 30LMLEHBI OT Nepekoca (Hanp., ¢
MOMOLLbIO HOKOHEUHUKOB MMM LITbIPLKO-
BbIX BbIBOAOB) MO0 NO TMMY UCMONb3ye-
Mo knemMbl. TONbKO My>XXeHKe KOHLd
NPOBOOHMKA HEJOMYCTMMO.
[epmeTHuHble MeaHble HOKOHEUYHMKM C
Ny>KEHUEM U MeLHbIE LWTbIPbKOBbIE BbIBO-
Abl C Ny>XEHUEM MOTYT BbITb PEKOMEHLO-
BOHbI A8 NPUCOEOMHEHMS TOHKOMNPOBO-
NIOYHbIX MPOBOAHUKOB K KTEMMOM B
KOPPO3MOHHbIX aTMOCHeEpPax.
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- Npoponxenune -

Obwas TexHuueckas nHopmauus
no anekTpoobopyAOBAHMIO B ONACHBIX cpeaax

@ Honycku IECEx n ATEX 100a
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Knemmbl TOPJOB®S ana moHTaXka Ha
DIN-peiky

Ceprudukar [ECEx (monyck Ne I[ECEx
PTB 03.0004U) sbinan WAGO nns
moHTMpyeMbix Ha DIN-pefiky knemm
TOPJOB®S Bnepssie npeactasneHHbIx

Ha Bbictaeke B [aHHosepe B 2003 rogy
- OAMH M3 NePBbIX OECATU CePTUPUKATOB,
BbIAGHHBIX BO BCEM MMpe A0 HACTOALLErO
MOMeHTa. D10 YeTBEPTbIN cepTdUKaT
naHHoro na (ceeinka no Ne. ...0004U),
KOTOPbIM Bbln ONYBAMKOBAH B CETH
HEMeLKUM opraHom ceptroumkaumm PTB
B bpayHwserire (nata nybnaukaumm - 15
nekabps 2003 rona).

Takme moHTMpyemble Ha DIN-periky
KNEMMbI TAKXE CepTUPGULIMPOBAHLI A
MCMoNb3OBAHMS B 304a4ax knacca Exe
cornacto Atex 100a. O6a nonycka
[OCTYMHbI 718 BCEX NMPOXOAHbIX KNEMM,

1o T
i iy
R —
BT et Frade s
e
o
v mewn
PN 1 T Ty S
[ W R 1R Zarw
P
[ E ] o ] A
L T CETr A
T — i O R
[ ST T 51 ol Bl
[ ST e Cevm

W T Pl S

Wbk FL LN N T LT e e S Pl L
o B e T P
T P, e BONOR B i
L M & Parsryrw Dol lpn. BCECTEE BRI RIAT FTRY, P
LIRSl EEY EE T I = 2 - Lo POATINE P U5 FRDAR N
S | = P Dl i w0 B EETPE B0 000 Pl s e

TR S RS = et o e g [Fr e

TAK>XXe Ang KneMm C 3a3eMneHnem.

Onun obecneunsatot obuiee
COKpALLEHME U3REPXEK M YNpoLLEHMe
MCNONMb3OBAHMS ON KITMEHTOB KOMMNAOHMM

WAGO:

® Gorbliue HeT HeoHX0aMMOCTH

B IIBOMHOM MHBEHTAPM3ALMM
AN CTAHAAPTHbIX M Exe knemm,
MmoHTMpyeMbix Ha DIN-pefiky.

OcobeHHOCTH CHUCTEMBI MO 3KOHOMMM
BPEMEHM, IEeHEr U NPOCTPAHCTBA
QBTOMATMYECKM PACTPOCTPAHSIOTCS
npu MCNonb3oBaHMM B 3aaadax EXe.

MnaHMpoBaHUe NPOeEKTOB
BbINOMHAETCS FMABHBIM OBPA3OM 3a
CYET UCMONB3OBAHMS OOHOTO HabOpa
KneMM, MoHTHpyeMbix Ha DIN-periky.

MosbiweHHas 6e3onacHoCTh
NPeanpuaTMs: CTAHAAPTHbIE
KNeMMbI He MOTyT 6bITb CYYaMHO
MCnonb3oBaHLI B 3aaayax Exe.

Ceptnoukar IECEx nerictemrenen
ANS MEXOYHAPOLHOM TOProBM
obopynosanuem Ex.

Opyras npoaykuns WAGO c nonyckom I[ECEx nocrynta no sanpocy.
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CokpalieHue CokpalueHue
nng cetesoro ans cetesoro
MOUCKA nMOUCKa
N Underwriters Laboratories UL Danmarks DEMKO
USA @ Elektriske Materielkontrol
http://www.ul.com D&nemark
http://www.demko.dk
Underwriters Laboratories UL
USA COMALUEHUE O CEPTUDUKALIUU
http://www.ul.com CENELEC
o Danmarks Elektriske CCA
\ Underwriters Laboratories cURus CCA @ Mql‘erielkonfrol Zul_.Nr.
c US USA Ddnemark mit DK
h”p://WWW.Ul.COm hftp://WWW.ceneleC.org
c@us Underwriters Laboratories cULus SETI - FEMKO
USA Sdhkotarkastuskeskus
http://www.ul.com @ Elinspecktionscentralen
Canadian Standards CSA Finnland
@ Association http://www.seti.fi
Kanada Sdhkotarkastuskeskus FIMKO
http://www.csa.ca @ Elinspecktionscentralen
VDE-Gutachten mit VDE Finnland
Fertigungsiberwachung hitp:/ /www fimko.com
Bundesrepublik Deutschland South African Bureau SABS
http://www.vde.de/vde/html/e/home.htm SABS of Standards
& VDE - Deutscher Verband fiir Sud-Afrika
Elektrotechnik http://www.sabs.co.za
Bundesrepublik Deutschland
http://www.vde.de PocTecr POCTECT
. @ Russland
VDE VDE - Pl‘ﬁfbel’_lChf http://www.rostest.ru
Bundesrepublik Deutschland
Osterreichischer Verband fir | OVE Departamentul CcsM
@ Elektrotechnik Osterreich @ Monposacranaapr
http://www.ove.at Moldawien
http://www.moldova.md/ro/government/oll/
Schweizerischer SEV D_STAND/en/strcent2.htm
@ Elekirotechnischer Verein
Schweiz Certificate of Registration ASTA
http://www.sev.ch/ @ GroBbritannien
http://www.astacertification.com
KEMA N.V. tot Keuring van KEMA .
EUR Elektrotechnische Materialien Rheinisch-Westfdlischer RWTUV
Niederlande =5 Technischer

Uberwachungsverein e.V.

http://www.kema.nl
Bundesrepublik Deutschland

COTNALLEHUE O CEPTUDUKALIUM hitp://wwew.rwiuv.de
CENELEC
CCA N.V. tot Keuring van CCA @ Elektrotechnick "y v “yskumn "y | EZU
Elektrotechnische Materialien | Zul.-Nr. a projektov "y Ustav
Niederlande mit NL Tschechien
http://www.cenelec.org http://www.ezu.cz
Norges Elektriske NEMKO Stowarzyszenie BBJ
Materialkontroll Elektrykow Polskich
Norwegen Polen
http://express.nemko.com http://www.bbj.pl
Svenska Elektriska SEMKO Stowarzyszenie SEP
@ Materielkontrollanstalten AB Elekirykow Polskich
Schweden Polen
http://www.semko.com http://www.sep.com.pl

TMonHbie 06HOBREHHbIE CBEAEHMS MO NOMYCKAM CM. Ha Beb-caitTe www.wago.com
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Cokpaluetue
Ang ceTeBoro
noumcka

CokpalieHme
Ans cetesBoro
noucka

CNET

LCIE

&

57210

Centre National d’Etudes
des Télécommunications
Frankreich
http://www.lannion.cnet.fr

Laboratoire Central

des Industries Electriques
Frankreich
http://www.lcie.fr

Fyzikdlne Technick 'y
Z usebni Ustav,
Ostrava-Radvanice
Tschechien
http://www.ftzu.cz

Hdonycku no cyaocrpoeHuio

€
BV

R

Germanischer Lloyd
Bundesrepublik Deutschland
http://www.gl-group.com

Bureau Veritas
Frankreich
http://www.bureauveritas.fr

Lloyd’s Register of Shipping
GroBbritannien
http://www.lloydsregister.com

NV - Det Norske Veritas
Norwegen
http://www.dnv.com

Poccuiickuit mopckoit
perucrTp cynoxoacTea
ryc

http://www.rs-head.spb.ru

Polski Rejestr Statkév
Polen
http://www.prs.pl

Korean Register of Shipping
Korea
http://www.krs.co.kr

American Bureau of Shipping
USA
http://www.eagle.org

CNET

LCIE

FTZU

GL

BV

LR

DNV

RMR

PRS

KR

ABS

CB

CB

Robbandsbiztos
Villamos Berendezések
Ungarn

http://www.bki.hu

CB - TEST CERTIFICATE
Indien
http://www.ul-europe.com

CB - TEST CERTIFICATE
China
http://www.ul-europe.com

UL-International Demko A/S
Dé&nemark
http://www.ul-europe.com

Honyckun Ex

PIB

®

C

cx
A x>

Physikalisch Technische
Bundesanstalt
Bundesrepublik Deutschland
Exell

http://www.ptb.de

Underwriters Laboratories

US USA

http://www.ul.com

N.V. tot Keuring van
Elektrotechnische Materialien
Niederlande
http://www.kemaquality.com

GOSENERGO-Ex

&

FTOCOHEPTOHAL3OP
Russland

Fyzikdlne Technick "y
Zkusebni Ustav,
Ostrava-Radvanice
Tschechien
http://www.ftzu.cz

Robbandsbiztos
Villamos Berendezések
Ungarn

http://www.bki.hu

BKI

CB

CB

ENEC

PTB

cURus-EX

KEMA-EX

GOSENER
GO-EX

FTZU

BKI-EX
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Lonyckn - pykosoacTBo nonbsosarens
ObHoBREHHBIE AOMYCKU MOXHO HAWTH Ha Beb-caitte www.wago.com
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*1: Boibepure “Crpany” @
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e 4: BapuaHTbl BBOAA

a) Koa
Hanp., 264-301

b) Opraun ceptudukauum
Hanp., “UL”

c) OpraH ceptucpukaumm un
AUANA30H KOAOB; HANP.,

11280 - 6[[ " IIURII

Pesynbrartbl noucka a)
Koa:

Orobpassitca Bce cBI3aHHBIE C TOBAPOM
cepTuuKarol.

Peaynbrartbl noucka b)
OpraH ceptudukauyuu:

Orobpassrca Bce ToBapbl, cepTuchu-
LMPOBAHHbIE AAHHBIM OPTraHOM.

Pesynbrartbl noucka c)
OpraH ceptucdukaumum n Koa:

Ortobpasurcs Becb psa ToBapos, cepTuuLu-
pPOBaHHbIE AAHHbLIM OPraHOM.

waco'
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Cemmnuapsl WAGO

www.wagospb.ru

3HAHUS M3 NEPBOMCTOYHMKA

Komnanus WAGO paspabartsisaet 1 nponssogut
NPoAyKUMIO, He 3a6b1Bas 06 MHHOBALMOHHBIX
MOesX U NepCrekTUBHBIX TEXHOMOTUAX.

MakcumanbHblie NPeUMyLLLECTBA MOXXHO
Nony4uTb, UMes NOTHOE MOHUMAHUE
npeameTHoM obnactu. Mo a1ok npuumnHe
komnanus WAGO nepepnaet cBou 3HaHMS B
3 PEKTUBHBIX, OPUEHTUPOBAHHBIX HA KIMEHTA
npe3eHTaumsx. ITO CIKOHOMMT BALLE BPEMS M
NOMOXET UCMOMb30BATL HALWY NPOAYKLUMIO HA
MOMHYIO MOLLHO

WAG

o7C))

@9 minars

[TnaHmnpoBaHume Bawmx Lenen

YuebHble Kypchl MO NpoayKumH,

OPMEHTUPOBAHHbIE HA HYXX[bl KIIMEHTA

Hebonbwue rpynnei

He ocraetcs HeoTBeUeHHbIX
BOMPOCOB, BCEM yaensercs
BHMMOHME HA y4ebHbIX
kypcax komnanmmn WAGO ans
HebonbWKMX rpynn.

KomanaHas pabora

O6yueHue B rpynne npoxoamt
apPeKTUBHO.

Mneu obcyxapatores, nmu
0BMEHMBALOTCS, OMbITOM AensTcs
- BCE HA NOMb3y KAXKAOMY M3
YHYOCTHUKOB.

MpakTuueckue Tembl

OKCNepUMEHTANbHO
AOKO3GHO: NPAKTMKA BEAET

k coBeplueHcty. OcHoBHoe
BHUMOHME B KOXKAOM y4eBHOM
kypce WAGO ynensertcs
NPAKTUYECKOMY OBYyUYEHMIO.



Cemunapbl WAGO - Bbi Tonbko BbiMrpbiBaere:

3Kcnep'r|-|b|e 3HAHUA U3 NepBbiX PYK — NpaMO
n3 nepBOMCTOqHMKO!

Baw npenopnasarens - cneumanmct B csoen
0bnacTM 1 3HAEeT BCe NOABOMAHbLIE KAMHM TEMbI.

Bbi He 6ynete Tpatuts Bpems snyctyto. C apyrow
CTOPOHbI:

Kaxgpas MuHyTa, nposeneHHas Ha yuebHOM Kypce
WAGO - 310 MHBECTMUMS B BAL COBCTBEHHbIM
OnbIT.

3anpocute GopMy NS PErMcTpaLmMm no 1. noute:

training@wago.com

CesaXxuTech ¢ NpeACTaBUTENBCTBOM
komnanun WAGO B Balueit ctpaHe.

www.wagospb.ru
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~— Kypcbl no npoaykumu

TEMOM HO perynspHoM OCHOBe:

CTpouTenbCTBE

| Cuctembl ¢ MHTEPDEMCHBIMM LMHAMM

Mei npennaraem kypchbl No NpoayKUMM MO CleayoLmMm

I-IpOMbILIJl'leHHClH daBTOMATHM3ALMSA U ABTOMATM3IAUMS B

[porpaMMMpOBAHME KOMMNOHEHTOB ABTOMATM3ALMM

KOMNAHUMN.

\ KOMMNAHWNA.

~ YuebHble Kypcbl OPUEHTUPOBAHHbIE HA HYXAbI KIIUEHTA

B nononHeHme k “oTKpbITbIM” yUEOHBIM KYpCAM, Mb
NpPeanaraem noceT1tb Kypchl, OPUEHTUPOBAHHbIE HA KIIMEHTQ,
T.e. KypChl, CMELMAnbHO NOOOBPAHHbIE MOM HYXXMbl BALIEM

Mo 3anpocy, Mbl MOXET NPOBECTH TAKME KypPCbl B BALLEN

CrneumnanbHbl®
MMOAHUA
Kprbl KO

waco'
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