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OrnaBneHue

TepMuHbI Crp Kon. YpaponpoyHocTb XVII 1
CooTBeTCTBME HOpMam vV 1 MonoxeHwve npn ycTaHoBKe Xvil 1
KOHTpO/bHbIE 3HaYEeHUA 1 AOMYCKMN v 1 MNoTepu MOLLYH oCTn XVII 1
Mpasuna xpaHeHusi 1 06paboTKM rpy3oB v 1 PeKomeHfyeMoe paccTosHne Mexay pene,

YcnoBwA yCTaHOBKM 1 SKCMyaTaummn IV 2 YCTAHOBJIEHHbIMM Ha NeyaTHoN nnare XVII 1
Ananason paboTbl KaTywKm IV 2 MOMEHT 3aTsXKV BUHTOB XVII 1
OrpaHuyeHme N36bITOUHOTO MMKOBOTO HaMpPsAXeHNA v 2 MuHMManbHbIN pasmep MpoBoaa XVIL 1
OCTatouHbIi TOK IV 2 MaKcMaibHbIN pasmep NpoBoaa XVII 2
TemnepaTypa okpyaioLueit cpesbl IV 2 MopkioueHme Gonee OAHOrO NPOBOAA XVII 2
Konpencar v 2 BUHTOBbIE KNIeMMbl C 3aXKUMHO KNeTbio XVII 2
Monoxekve Npy MOHTaxe IV 2 BuHTOBbIE KNeMMb! «og Waiiby» XVII 2
MopasneHue BnnAHuA RC-Lieneii Ha KOHTaKTax v 2 Be3BMHTOBbIE 3aXKMHbIE KeMMb (MPYXWUHHbIE) XVII 2

PyKoOBOACTBO MO aBTOMaTK3aLMM NPOLIECCOB NanKm 1\Y 2 K Push-in XVII B)
YcTaHoBKa pene v 2 Mepembluka XVII P
Moporpes dnioca V.V 2,1 SSR - TBeppoTenbHble pene XVII 2
Hariecerne npunos v L SSR TBepAOTeNbHbIE pene: XVII 2
Naiika v ! Ontonapa XV 2
OumcTka nosepxHoCT! v 1 [lnanasoH KOMMYTUpPYEMbIX HaMPsXEHMWA XVII 2

Tepmnrionorna u onpepene+ns v ! MUHUMaNbHbIN TOK NepeKoyeHrs XVII 2

MapkupoBka knemm v ! Ynpasnaiowm Tok XVII 2

XapaKTepuCTHKY KOHTaKTOB v 2 MakcrmanbHoe 611oKMpyioliiee HanpsxeHne XVIII 1
KomnnekT KoHTaKToB v 2 Pefle ¢ NPUHYAUTENbHBIM yrpaBeHemM KOHTaKTaMu
ORVIHOUHbIV KOHTaKT i 2 (c MexaHMuecKoil CBA3bI0), N pene 6e30nacHoCTY XVIII 1
[1BolHble/Pa3fBOEHHbIE KOHTAaKTbI \Y% 2
MVKpo npepbiBarinie Y 5 KoHTposnbHble 1 3meputenbHble pene XVIII 1
MVKpO pacuennene v 5 KOHTpOnb HanpaXeHna NnuTaHnA XVIII 1
Tlontioe pacuennenve % ) KoHTponb accumeTpun 3-dasHon cetn XVIIL 1
HoMUHaNbHbIA TOK v 5 YpoBeHb pacno3HaBaHuA XVIIL 1
MaKCMaNbHBIA HAKOBBIA TOK v 2 Bpemsa BKnloyeHWA 610KNPOBKM XVIII 1
HomurHanbHoe HanpsaeHe nepeknoyeHns \ 2 ?éagi;;x;ﬁ&a:—:uenneﬂm ;://%ﬁ ;
MakcmmanbHoe HanpsaXeHne nepeknoyeHna VI 1 BpeMﬂ P XVII )
HomuHanbHasa Harpyska AC1 VI 1 I'IgmmprpeBgr XVIII >
HomuHanbHasa Harpyska AC15 VI 1
[lONyCTUMaA MOLLHOCTS ORHOGAIHOTC ABNTaTenA VI 1 amATb TPEBOT - CTaTyC COXPAHAETCA MPW OTKIIOYEHUN NUTAHKA XVIII 2
HOMUHANbHAA MOLLIHOCTE NaMN Vi 1 YyBCTBMTENIHOCTb TEPMIUCTOPA MO TeMnepaTtype XVIII 2
IMyckoBo ToK/yaenbHas sHeprua (1t) VI 1 E'ene KOHTPONA YPOBHA §X}H g
OTK/I0YaILLAA CNOCOBHOCTb (MOLHOCTL Nepeknioyerus) DC1 VI 1 T::S :x;s:rfpg;:zemponax XVIII 5
MuHIMaNbHaA KOMMYTUPYEMAF MOWIHOCTD VI 1 MaKcumanbHasa YyBCTBUTENbHOCTb XVIIL 2
YcnoBwA NCNbITaHWI XapakTEPUCTVIK KOHTAKTOB 1 Avarpammbl VI 1,2 z
McnbiTaHyA Ha 3NeKTPUYECKYIo JONTOBEYHOCTb VI 2 Yposetib quCTB”Te{'bHOCTM' duKCMpoBaHHbIl
dneKkTpuyecKan onropeyHocTb «fpaduk F» VI 2 YN HacTpanBaembin XV 2
DaKTOp yMEeHbLUEHS Harpy3Km no oTHoLeHio K Cos ¢ VI 2 Mo3nTnBHas noruka ynpaenexna XVII 2
[lBurateny c KOHAEHCATOPHBIM MYCKOM X 1 Taiimepel . XIX !
TpexdasHble anbTepHaTUBHbIE TOKOBbIE Harpy3Ku XII 1 3apjaHHbI AnanasoH BpemeHu XIX 1
TpexdaszHble anekTpogBuraTenu XII 1,2 Bocnponssoanmocts pesynbratos XIX 1
Pa3Hble KOMMyTMpYyeMble HanpsXKeHUsA Ha KOHTaKTax pene XII 2 Bpemsa BoccTaHoBneHNA XIX 1
ConpoTnBeHe KOHTAKTOB XII 2 MUWHMUManbHbIN yNpaBAALWMNIA UMNYIbC XIX 1
KaTeropus KoHTakTOB B cooTeTcTBuUv ¢ EN 61810-7 XII 2 TouHocTb 3a5aHNA XIX 1

XapaKTepUCTUKIA KaTyLIKM XIIT 2 ®otopene XIX 1
HomuHanbHoe HanpsxeHue X111 2 3afaHue ypoBHA OCBELLEHHOCTN XIX 1
HomuHabHas MOWHOCTb XII1 2 Bpems sagepxku XIX 1
Pa6ounin gnanasoH XI1I 2 Pene BpemeHy XIX 1
Hepa6ouee HanpsixeHue XIII P Bbixoabl ¢ 1 nnn 2 KOHTaKTaMun XIX 1
MuiH. HanpsixeHve cpabaTbiaHus (PaGoyee HanpsxeHue) X111 2 Tunbl pene BpemeHn XIX 1
MakcvmanbHoe HanpsikeHue XIII 2 CyTouHoe pene BpemeHn XIX !
HanpsxeHve yaepxaHus (HanpsxeHue HeoTnyckaHus) XIII 2 HegenbHoe pene BpemeHi _ XIX 1
HanpseHue otkniouerns (HanpsxeHue 0653aTeNbHOro OTMycKaHus) XII1 2 Mporpammbl NepeKoyeHni XIX 1
ConpoTUB/EHNE KaTyLKN X111 2 MuHUManbHbIN War ycTaBok XIX 1
HOMMHasnbHbIN TOK NOTPEBAEHUS KaTyLKM XIV 1 Peseps no nutanuio XIX 1
TpoBepka Tenno3awuTbl X1V 1 LLlaroBble pene 1 NecTHUYHbIE TaMepbl XIX 2
MoHocTabunbHoe pene XIV 1 MwuHrmanbHas/MakcmarnbHas NPOACIKNTENbHOCTb UMMYNbCa XIX 2
BUCTabUnbHOE (MMMYNbCHOE) pene X1V 1 Makc. KonnmyectBo KHOMOK C NOACBETKOM XIX 2
Pefie ¢ 6MI0KMPOBKOI XIV 1 HwuTb Hakana B cootBeTcTBMM € EN 60335-1 XIX 2
Pene ¢ 0CTaTOUHOMN HAMArHNYEHHOCTBIO X1V 1 Crangaptbl EMC (9neKTpomarHutHaa cCoBMeCcTMOCTb) XIX 2

XapaKTepucTuKmM n3onaumm X1V 1 Pa3pbiB (6bICTpbIN Nepexon) XX 1
OyHKUWV pene 1 M3onsLms X1V 1 MMnynbC (CKaukm HanpsxeHws) XX 12
OnpegeneHve ypoBHeil U3onsumm XIV 1,2 Mpasunna EMC XX 2
CornacoBaHve n3onaumn X1V 2 HapexHocTb (cpeaHee BpemA HapaboTKM Ha OTKa3
HoMUHasbHOe HanpsXeHue nuTaHns XV 1 1 cpefHAA HapaboTKa Ha O0TKa3 AnA 060pyAoBaHMA) XX 2
HomurHanbHoe HanpsXeHue n3onaumm XV 1 MTBF, MTTF n MCTF XX 2
SneKTPUYECKan MPOYHOCTb XV 2 MCTF, By 1 B1og Anst pene Finder XX 2
M30AALMOHHbIe rpynnbl XV 2 LlwpeKTMBEu RoHS, REACH n WEEE XXI 1
SELV, PELV 1 6e30nacHoe pa3aeneHue XV 2 KAOAMUN XXI 1
SELV (Pa3penbHoe CBEPXHM3KOE HanpsXXeHne) XV 2 [upextnea WEEE (no yTunusauum otxof0B Npovi3aBoACTBa
PELV (3awynTHoe CBEPXHN3KOE HanpsiKeHme) XV, XVI 2,1 3N1EKTPUYECKOrO 1 3/1EKTPOHHOTO 060PYyA0BaHMA) XXI 1

OCHOBHbl€ TEXHUYECKME XapaKTEPUCTUKN XVI 1 Kateropuwm SIL n PL XXI 2
Lunkn XVI 1 Knaccbi SIL - cornacHo EN 62061 XXI 2
MNepuop XVI 1 Knaccbl PL - cornacHo EN ISO 13849-1 XXII 1
Pa6ouunin pakTop (DF) XVI 1 Obwee B Hopmax EN 62061 1 EN ISO 13849-1 XXII 1
MpoponxutenbHaa paboTa XVI 1 HapgexHoCTb KOMMOHeHT XXII 1
MexaHnuyeckasa AONroOBEYHOCTb XVI 1 Ceptndwukauma n CtaHaapTbl KayecTa XXIII —
Bpems cpabaTbiBaHWA XVI 1 Tabnuupl Tabnmua 1 Knaccudmkauma KOHTaKTOB MO Harpyske VII —
Bpems pa3mbikaHnA XVI 1 Tabnuua 2.1 AVys PeliTHr npogyKun cornacHo craigapra VI, IX —
Bpems gpebesra XVI 2 Tabnuua 2.2 <@« PeiiTiHr NPOAYKLWM COMMacHO CTaHAapTa X —
TemnepaTypa oKpy»aioLlelt cpeabl XVI 2 Tabnnua 2.3 @ AV ys PeliTyHr po3eToK COMacHo CTaHgapTa X1 —
[lnanasoH fonycTuMbIX TemnepaTyp XVI 2 Tabnuua 3 MoLLHOCTY 3neKTpOABUraTeNeil 1 cepim perne XII 1
[lnanasoH JoNyCTUMbIX TeMMepaTyp NpU XpaHeHnn XVI 2 Tabnuua 4 Kateropuu KOHTaKTOB XII 2
Kateropus 3awmTbl XVI 2 Tabnmua 5 XapaKkTepuCTUKI MaTepUasoB KOHTaKTOB XIII 1
Kateropuu 3awutbl Kopnyca XVII 1 Tabnmua 6 HomuHanbHoe UMMybCHOe HanpsxeHne XV 1
Br6po3aLmuieHHOCTb XVII 1 Tabnuua 7 YpoBeHb 3arps3HeHus XV 1
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OCHOBHble TeXHUYeCK

€ XapaKTepPUCTUKK

CooTBeTcTBME HOpMaM

Ecnun nHoe He YKa3aHo npAmMo, NnpoayKuma, npeactaBieHHaa B JaHHOM
KaTanore, CNpoeKTnpoBaHa N U3roToBsieHa cornacHo cnegyowmm
EBpOI'IeVICKVIM N MmexayHapoAHbIM CTaHAapTam:

-EN61810-1, EN 61810-2, EN 61810-7 gnda sanekTpomMexaHn4eckurx pene

- EN 61810-3 ana pene c NnpyHyAuTeNIbHbIM YNPaBeHNeM KOHTaKTaMu

- EN 61812-1 gna taimepos

-EN 60669-1 1 EN 60669-2-2 ans aneKTpoMexaHNYeCKyX LiaroBbix pese

-EN 60669-1 n EN 60669-2-1 nna ¢doTopene, 3MeKTPOHHbIX LUaroBbixX
pene, AVMMMEPOB, JECTHUYHbIX BbIK/lOUaTene ocCBelleHns, pene
BpPEMeHW, aTYMKOB [IBVPKEHVA 1 KOHTPOJbHbIX pene.

[pyrvie cTaHAapTbl, UCMOJIb3yeMble ANA NPUAOXKEHNI C YCUSIEHHON

nsonauuen:

-EN 60335-1 1 EN 60730-1 ansi 31eKTpo6bITOBbIX NPMOOPOB,

- EN 50178 ana nprvmeHeHA B NPOMbILLAIEHHbIX YCI0BUAX

KoHTpoOJibHbIe 3HaYeHNA N AONYCKN

Ecnun ABHO He yKa3aHO UHOe, BCe TEXHMYECKMe faHHble YKa3blBaloTcA Npu
criefyioLmX YCIOBUAX OKPY»KatoLLein cpepbl:

- TemnepaTtypa okpyxatoLen cpegpl: 23 °C+ 5K

- paBneHue: 96 £ 10 kla

- BNaKHOCTb: 50 = 25%

- BbICOTa: Haj ypoBHem mops fo 2000 m. bonblume BbICOTbI He OyayT
B/IVATb Ha TOKOBble U TemnepaTypHble XapakTepUCTVKK, HO MpU 3TOM
noTpebyeTcA MOHWXKEHWE 3HaueHWe HOMMWHANbHOIO  MMMYSIbCHOTO
HanpsXXeHNA, KOTOPoe JOMKHO OblTb yMeHbLUeHO Ha 14% npwu 3000 M, Ha
29% npwn 4000 m, Ha 48% npw 5000 m.

MpumeHatoTCA cnepyoLwmne JONycKu:

- COMPOTUBIIEHNE KaTYLIKW, HOMUHANbHOE NOTpebsieHne U HOMVHanbHas
MOLYHOCTb: + 10%

-yacrtoTa: = 2%

- pa3mepbl, yKa3aHHble B rabapuTHbIX YepTexkax: £ 0.1 MM

MpaBuna xpaHeHnAa n 06paboTKn
rpysos

Bca npoaykuma Finder ynakoBbiBaloTCA WHAMBMAYanbHO W / Wian B

HEeCKOJIbKO  YMaKoBOK 1 KOPOOOK, KOTopble mMpefHa3HauyeHbl AnA

ONTUMAasIbHOTO CKNaANPOBaHNA, AEHTUOMKALUN, XpaHeHUs 1 06paboTKu.

YT106b1 06ECNEUNTL ONTUMATBbHYIO MPON3BOAUTENIHOCTL PAbOT 1 KauecTBo

Npoaykuun B TeYEHVEM BCEro BpeMeHW, Heobxoaumo cobnopatb

cnepyolve npasuna:

- BCEIA nepemellaiTe NOAAOHbI BUAOYHBIM MOrPY34MKOM U / AV APYTM

noaxoAALMM 060pyfoBaHMEM A NepeMeLLeHrs 1 06paboTKM rpy30B.

- BepexHo obpalyaiiTech ¢ Npoaykumen, n3berante CBanvBaHUA B Kyuy,
nageHna UK Apyrux CUiibHbIX MeXaHN4yeCKnx BO3LeNCTBII (TaknMx Kak
yAapbl, CKaTue 1 UCTUPaHKeE), KOTopble MOTYT NMOCTaBUTb MOA Yrpo3y nx
LieNoCTHOCTb 1 GYHKLMOHANBbHOCTb.

- XpaHuTe MpPOAYKUMIO B CyXMX MOMELIEHNAX B COOTBETCTBUM C
«[NanasoHoOM TemrnepaTyp XpaHeHUs».

- ObecrneunBalite BepTMKanbHOE MOMOXEHUN YNAKOBOK 1 KOPOOOK, Kak
Hanbonee onTrmanbHoe AnA 3GPEeKTUBHOTO 3aLNTbl COAEPXKMMOTO.

- Y1o6bl YNPOCTUTH UAEHTUPUKALMIO U OTCNEXMBAEMOCTb MPOAYKLNY,
XpaHuUTe ee B OPUrMHaNIbHON YNaKoBKe [0 Tex Mop, Noka NpofyKuma He
OyfeT NCnonb3oBaHa.

- [epxnTe OpWrMHanbHyl YMNakoBKY 3aKpbITON,

HaKOMMIEHVA MbIM Ha W3[ENUAX; N YMEHbLWUTb BO3AENCTBUE MPAMbIX

COJTHEYHbIX NyYen.

- B HekoTopbIx cnyyasx, Kak Hanpumep, 3/1eKTPOHHaA KoMMepLus,

MCMosb3yiTe JOMOMHUTENbHYIO YaKoBKY, UTOObl 136eXaTb BO3MOMXHOIO

ylepba OT aBTOMaTUYECK/X COPTVPOBOYHBIX CUCTEM.

- W3berate ncnonb3oBaHWA MPOAYKLMU C BUAWMBIMK MPU3HAKamu

nospexgeHnsa nnu danbcudurkaumm.

yTobbl  M36EeXaTh

v

Ycnosusa YCTAHOBKMU 1 3KCJ1yaTayun

[nanasoH pa6oTbi KaTyLIKu:

Pene Finder pab6oTaioT B TemnepaTtypHbIX AnanasoHax,
cneundrLMPOBaHHbIX B XapaKTepuCTKax, COrNacHO Knaccam:

* Knacc 1-0180% po 110% HOMMHaNbHOro HanpsXKeHWA KaTyLwKK1, Unm

* Knacc 2 - o1 85% p0 110% HOMVHaNbHOrO HanpAXKeHNA KaTyLKN.
PaboTa KaTyllek pene BHe yKa3aHHbIX AVana3oHOB [OMyCKaeTCA COrNacHo
orpaHnNyYeHrAM, yKasaHHbIM Ha rpaduke «R».

Ecnn nHoe He ykasaHO MpsMo, BCe pere MOryT paboTtaTb B [eKypHOM
pexume 100% (nof HanpsXeHneMm) 1 Bce KaTyLKN pene A1 HanpsKeHna
AC paccumTaHbl Ha YacToTy ceTun ot 50 go 60 .

OrpaHuyeHune n36bITOYHOrO NNKOBOIO HANPXKEeHUA:

3awuty oT nepeHanpseHua (Bapuctop ana AC, aumop pana DQ)
pekoMeHyeTCA yCTaHaBNMBaTb NapaieslbHO KaTyllKe AN1A HanpaXeHWUi
> 110B ana pene cepun 40, 41, 44, 46. Mopynun cepumn 99 CseTtoanoa
+ Bapuctop (ana AC) unu ceetogmog + auond (ans DC) nopxopat gns
3TOW uenu.

OCTaTOYHbIN TOK:

Ecnn kaTywkun pene ¢ HanpsbkeHnem AC ynpaBnatoTcA GECKOHTaKTHBIMM
nepekntoyaTeNaMmn UIn AarHa Kabenein npesbiwaeT 10 M, peKkoMeHAyeTcA
NMPUMEHATb MoAyb cepyisi 99 C LYHTUPYOLWUM CONPOTUB/EeHVeM («baiinac
OCTaTOYHOrO TOKa»), UNi NapasenbHo KaTyLLKe YCTaHOBUTb COMPOTHBIIEHNE
13 pacyeTta 62 kQ/1 Br.

Temnepatypa oKpy»KaioLyeii cpefbl:

onpegensaeTca B cneynduKaumm K pene Ha rpadrikax «R» afig KOHKPETHbIX
YCIOBUIA, B KOTOPbIX HaxoauTtcs obopynoBaHue. bonee noppobHyio
nHdopmMauumio cm Ha cTp. XIV.

KoHpeHcaT:
PaboTa pene B ycnioBUAX OKpy»Kalolleil cpefbl, B KOTOPbIX BO3MOXHO
obpa3oBaHMe KOHAEHCaTa U NbJja He AONyCKaeTCA.

MonoxeHne npn moHTaxe:

OpueHTaluua B NPOCTPaHCTBE He BNMAET Ha paboTy perne (ecnu nHoe He
yKasaHo MpsAMO), eCn YCTPOWCTBO 3aKperyieHo Hajanexalyim obpasom
(Hanpumep Npy NOMOLLY CNeuranbHOW KIUMChI Ana Gukcauun).

MopaBneHune BanaHNA RC-uenen Ha KOHTaKTax:

Ecnun B cxeme noaknioyeHMA KOHTAKTOB pefie A NoAaBneHnsa AyrosbixX
pa3pagos npucyTtcTBytoT RC-Lienu, cnepyeT y6eauTbes, YTO MPU OTKPbITbIX
KOHTaKTax, yTeuka Toka Yepe3 RC-Lenb He AaeT yBennyeHmne ocTaTouHOro
HanpsxeHWsA 4epes Harpysky ( OObluHO, KaTyllKa ApYyroro pene wau
coneHoup) 6onee yem Ha 10% OT HOMVHANIbHOTO HAMPSXXEHNA Ha Harpy3Ke.
B npoTnBHOM Criyuae BO3MOXKHO BUOPALIA WIIN XKyXKaHVe Harpy3Ku, 4To
MOXeT NpuBeCTV K notepe GyHKLMOHANbHOCTU CXeMbl. TakxKe, BHeLLHWe
RC-uenun moryT Bbi3BaTb paspylleHne M30NALMN KOHTaKTOB pesnie (npu
OTKPbITbIX KOHTaKTaXx).

PykoBoAcTBO N0 aBTOMaTM3aunmn
NpoLueccoB NanKn

B OGLI.I,eM, aBTOMaTMyeCKni npouecc onsasneHua npmnosa coCcTouT B
cnepywouwem:

YcTaHOBKa pene:

Y6eanTech, UTO KOHTaKTbI pene BbiNnpAMNEHbl N BXOAAT NeprneHanKynapHo
B MOHTa)XHble OTBEPCTMA neyaTHoW nnatbl.JnAa Kaxkgoro pene B Katanore
npuneeneHbl Tpe6yeMb|e MOHTa)Hble CXeMbl neYyaTHbIX njat U pasmepbl
0TBepCTVII7I (BMA co CTOPOHDbI CnioA MeTannusaunm). ITo CBA3aHO C BECOM
pene, KOTopble Tpe6yeTc;| Ha[leXXHO 3aKpenunTb Ha nevyaTHow nnate.

Moporpes ¢nioca:

JTO oyYyeHb TOHKWI npouecc. Ecnu pene He RTII wnn RTII (cm. cTp.
XIV), npunoi MOXeT MNPOHWKHYTb BHYTpPb pene Onarojapsa cunam
KanuaiapHOro HaTsKeHUA 1 NOBNVATb Ha paboTy ycTpoiicTea. Vicnonb3ya
MeTOZi pacrblieHUs Mpunos, NMbo NPUMEHAA ero BO BCMEHEHHOM
COCTOAHMM, YbeanTeCh, YTO NPUMOI HaHeCeH JOCTAaTOYHO PaBHOMEPHO
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OCHOBHbI€e TEXHMYECKME XaPaKTepPUCTUKHU

no BCell MOBEPXHOCTY MMaThl U He repeTekaeT Ha CTOPOHY YCTaHOBKM
anemeHTa. [pvHUMaA BO BHMMaHME MNepeynciIeHHble Bbille Mepbl
NpPefoOCTOPOXHOCTM U UCMOMb3yA MPUMON Ha CMMPTOBON WAN BOAHOWA
OCHOBE, MOXHO obecneuntb YAOBNETBOPUTENbHYIO pPaboTy pene ¢
Kateropuen 3awutbl RT Il unn RTIII.

HaHeceHue npunos:
MpenBapuTenibHO NogorpenTe, AfiA TOro, YToObl TONbKO AOCTUYL dddeKTa
3aTBEPAEHUA NPUNoA 1 He [OMycKasa neperpeBa KOMMOHEHTHOWM 4acTu
cBbiwe 120°C (248°F).

Manka:

BblcoTa BoNIHbI NpUMoA AosKHa ObITb TaKOW, YTOObI OHa He 3aTonwna nnaty.
Y6epgutecb, UTo TemnepaTypa M Bpems onnaBfieHus coctaBnseT 260°C
(500°F) 1 5 cekyHAbl MaKCUMyM, COOTBETCTBEHHO.

OuncTKka NnoBepxXHOCTI:
Mcnonb3oBaHne COBPEMEHHOro «He Tpe6y|ou4ero UYNCTKN»
no3sBonseT n3bexaTb HEOOXOAUMOCTH MPOMbIBKM NeYvaTHbIX nnar.

dntoca

B cnyvasx, korga TpebyeTcs MpPOMbIBKA TMeyaTHbIX MnaT, sBAseTcs
06s13aTenbHbIM UCMOMNb30BaHMe Baro3alumileHHbIX pene (onuus xxx1 - RTIII).

B aTOM cniyuae mocnie maiikv M Meped Hadanom npouecca MpOMbIBKY,
Heo6XxoanmMo o6ecrneunTb Haanexaljee OXNaXAeHWe nnaatbl, uTobbl
YMEHbLNTb TEMJ0BOE HampskeHWe W n3bexatb nepenag LaBneHus
MexXay AeTansAMy pene 1 oKpyxatolwein cpegbl. O6a 311 daktopa MoryT
BbI3BaTb PaCTPECKMBaHMWe YMNOTHEHUS Kopriyca pene.

YnbTpa3BykoBad OuMCTKAa He AonyckaeTcA. Henb3Aa  npuMeHATb
arpeccriBHble pacTtBoputenu. TpebyeTca YCTaHOBWTb COBMECTUMOCTb
KMAKOCTU ANA MPOMBbIBKM M MAacTvka pene. TemnepaTypa »KUAKOCTU
ONA MPOMbIBKM He Ao/kHa npesbiwatb 50°C, a pasHuua TemnepaTyp
oyunLatoLLein N NPOMbIBOYHON XMAKOCTEN He AomKHa npeBbliwaTtb 10°C.

Mocne OuMCTKM PEKOMEHAYETCSl ClOMaTb WTUGT Ha KpbllwKe pere.
3To HeobXxoAMMoO Anif ob6ecrneyeHus >SNeKTPUYECKON [OSITOBEYHOCTU
KOHTAKTOB pesie Npyi MakCUMasnbHOW Harpy3Ke, YKa3aHHOW B KaTasnore;
B MPOTUBHOM Cjly4ae BHYTPV KOpMyca pesie reHepupyeTcsi 030H (B
3aBMCMOCTY OT KOMMYTUPYEMOW HAarpy3ku M 4acToTbl cpabaTbiBaHs)
3HAUMTENIbHO YMEHDBLLNT 3NEKTPUYECKYHO AOJITOBEYHOCTb KOHTAKTOB pere.

TepMI/IHOHOTI/Iﬂ n onpepeneHna

Bce TepmuHbI, yKasaHHble B KaTasiore, OObIYHO WCMOMb3YIOTCA B
TexHnYecKom nutepatype. Tem He MeHee, MHOTa MeCTHble, eBpPOomnenckme
VSN MeXayHapOofHble CTaHAapPTbl MOTYT MCMOSIb30BaTb ApYyre TePMUHDI, Ha
4TO OyAeT yKa3aHO B COOTBETCTBYIOLLVIX OMMUCAHUAX.

MapkunpoBKa Knemm

Mo eBponenckomy ctaHgapty EN 50005 an1a Knemm pene npuHaATa
cnefyioLan MapKMpoBKa:

-.1 ans o6Wwmx KOHTaKToB (Hanpumep, 11,21, 31...)

- .2 ona NC-KoHTaKTOB (Hanpumep, 12,22, 32...)

- .4 nna NO-KOHTaKTOB (Hanpumep, 14, 24, 34...)

- A1 1 A2 AnA KOHTAKTOB KaTyLIKK

- B1, B2, B3 v T.A. 4NnA ynpaBnsatoLwumx BXOA0B

-Z1 v Z2 pna nogkno4eHna NOTeHUMOMETPOB UM AaTYNKOB

1.\_\'1. .2\_\'.4 12\_\!14 22 |24 32 |34 42\.\'44 I:El
1. A 1" 21 31 41 A2

Yucno KoHdurypauus
nonocoB KOHTaKTOB

Mpumep:
pene ¢ 4 nontocamu

[InA KOHTaKTOB TaliMepPOB C GpyHKLMEN 3aiePXKKN HYMepaLms TakoBa:
- .5 pnsa o6wmx KoHTaKToB (Hanpumep, 15, 25,...)

- .6 ona NC-KoHTaKToB (Hanpumep, 16, 26,...)

- .8 ona NO-KoHTaKToB (Hanpwumep, 18, 28,...)

Crangaptbl CLIA npegycmaTpurBatot:
NporpeccrpyoLLyo HyMmepaLumio 4nA KoHTakToB (1,2,3,...13,14,..) n nHorga
A 1 B anA KOHTaKTOB KaTyLKW.

Xa PAKTEPUCTNKN KOHTAKTOB

O6osnauenne | KoHdpurypauyusa EU GB USA
| NO-KOHTaKT NO S A SPST-NO
( (HopmanbHo DPST-NO
Pa3OMKHYTbIN) nPST-NO
NC-KOHTaKT NC 0 B SPST-NC
%‘ (HopmanbHo DPST-NC
3aMKHYTbIN) nPST-NC
| CO-KoHTaKT co w C SPDT
L\ (MepekniovatoLymin DPDT
KOHTAKT) nPDT

N = rpynn KoHTakToB (3,4,...),S=1nD=2

KoMnnekT KOHTaKTOB:
BKJ1IOYAET BCe€ KOHTAKTbI B pere.

OAVHOYHbDIN KOHTAKT:
KOHTaKT C 04HON KOHTAaKTHOWM TOYKOWA..

[BoiiHble/Pa3gBoOeHHbIe KOHTAKTbI:

KOHTaKTbl C ABYMA KOHTaKTHbIMU TOYKaMM, MOAKITIOUYEHHbBIMY MapanfienbHo.
SpdeKTUBHDBI ANA KOMMYTaLMN MasblX Harpy3oK, Hanpumep, aHaloroBbixX
CUrHanoB, npeobpasoBaTesieil, HN3KOBOJIBTHbIX CUTHaNOB OT KOHTpOJIEpa
PLC. KoHTaKTbl € [JBOMHbIM pa3mblkaHeM: KOHTaKT, cCoCToAWMMN 13 ABYX
KOHTaAKTHbIX TOYeK, MOAKJIUYEHHbIX MocsefoBaTenbHo. [lpakTnyeckoe
npuMeHeHne - KoMmyTaums Harpy3ok DC. AHanormuHbin 3ddeKkT
[OCTUraeTca, ecnv MOAKMIOUYUTb MNOCNEeAoBaTeNbHO [Ba OLMHOYHbIX
KOHTaKTa.

MuKpo npepbiBaHue:

PacuenneHune ueneir 6e3 cneyunanbHbix TPE6OBAHUIA MO PACCTOAHUIO UK
3MIEKTPNYECKOW MPOYHOCTM 3a30pa KOHTAaKTHOM rpynnbl. Pene Finder
COOTBETCTBYIOT UM MPEBOCXOAAT 3TO YC/IOBUE.

MuKpo pacuenneHme:

Pa3peneHune KOHTaKTOB, COOTBETCTBYIOLLEE YCIIOBUIO, KOTAA Kak MAHUMYM
OAWMH  KOHTaKT obecneunBaeT 6e3onacHoe  GYHKLMOHMPOBAHME.
Tpe6oBaHVA MO SNEKTPUYECKON NMPOYHOCTV [OCTUrAIOTCA NMOCPEACTBOM
BO3AylWHOro 3a3opa. Bce pene Finder cooTtseTcTByloT 3TOMYy Knaccy
pacuenneHus.

MonHoe pacuenneHue:

CPasneneHMe KOHTaKTOB ana pa3mMbiKkaHne NpPOBOAHUKOB,
obecneuuBaiolliee M30MALMIO, SKBMBANIEHTHYIO 6a30BOW, MeXAy BCEMU
YaCTAMN KOHTAKTHOWN rpynnbl. BbinonHsaoTcA TpeﬁOBaHI/Iﬂ KaK no
3ﬂeKTpI/IHeCKOﬁ MPOYHOCTN, TaK N NO BeNNYMHEe 3a3opa KOHTaKTHOM
rpynnbl. Heckonbko TMNoB pene Finder COOTBETCTBYIOT 3TON Kateropuu
pacuenneHus.

HomuHanbHbIl TOK:

MakcumanbHoe 3HayeHne NeKTPUYECKOro ToKa, NPU KOTOPOM KOHTaKTbl
COXPaHAIT CBOK  PaboTOCMOCOOGHOCTL B Mpefenax  AOMyCTUMbIX
Temnepatyp.Tak>ecoBnaaaeTcnpeaenbHON CnoCoOHOCTbIO IUKNNYECKOro
[OecTBMA, T.e. C MaKCMMasbHbIM 3HauyeHMeM 3SJIEKTPUYECKOro TOKa,
Npu KOTOPOM KOHTaKT MOXeT 3aMblKaTbCA 1 OTKPbIBaTbCA B 3aAaHHbIX
ycnosuax. O6bIYHO HOMUHASbHBIN TOK onpefenaeTca ANA HOMUHaNbHOW
Harpy3ke AC1. icknioueHue — pene 30 cepuun.

MakcumanbHbIil NMKOBbIN TOK:

Hanbonbliee 3HaueHVMe TOKa MpPU  KPaTKOBPEMEHHDBIX  MMMYsbCax
(AnnTenbHOCTb MMMYnbca < 0.5 cek.), KOTOpbI B COCTOAHNM BblAEPKMBaATb
KOHTaKT U MNPV  KOTOPOM BO3MOXHO  LMKIMYECKOoe [AeincTeue
(NpomoMmKMTeNIbHOCTL BKMoUeHNA < 0.1 1 6e3 perpafauuyi OCHOBHbIX
3NEKTPOTEXHUYECKUX XapaKTepUCTUK, OOYCNIOBNEHHbIX BblAeNeHnem
Tenna. Takke COBMaAaeT ¢ NpeaesibHO BKIOYAKOLLEN CMOCOOHOCTbIO.

HomunHanbHoe HanpsAXeHNe nepeKnoyeHnA:

7O HanpsXKeHWe NnepeksioyeHns, KOTOPOe COOTBETCTBYET HOMUHANIbHOMY
TOKY U HOMMHanbHoW Harpy3ske (AC1). HommnHanbHasA Harpy3Kka ncrnonb3yeTca
NPU NCMbITaHUAX Ha SNEKTPUYECKYIO [JONTOBEYHOCTb.




OCHOBHble TeXHUYeCK

€ XapaKTepPUCTUKK

MakcnmanbHoe HanpsAXeHue NepeKknoYeHmna:

MpepncTaBnAeT Hanbonbluee HOMMHaNbHOE HamnpAXeHWe, KOTOpoe MOXeT
KOMMYTMPOBaTb KOHTaKTHas rpynrna pene npu YcroBuu cobriofeHns
TpeboBaHMI MO N30NALMM 1 BbIMOSIHEHUA PacYeTHbIX MapaMeTpPoB.

HomwuHanbHasa Harpy3ska AC1:

TMakcrManbHasa MOLHOCTb NepekntoyeHna npu Toke AC npu pe3ncTUBHOMN
Harpyske (BA), Npu KOTOpPOW KOHTaKT COXpaHAeT CBOM KOMMYyTupyiolne
CMOCOBHOCTU, B COOTBETCTBUM C KaTeropueli npumeHeHusa AC1, (cm. Tab. 1).
flBnAeTcA pe3ynbTaToM HOMUHAIBHOTO TOKa U HOMUHASIbHOTO HaMpPsXKeHUA.
MpuMeHaeTcAa ansa onpefeneHna SNeKTPUYECKON JOITOBEYHOCTY.

HomwuHanbHasa Harpyska AC15:

MakcrmarnbHas MOLHOCTb nepektoyeHna npu Toke AC Npy MHAYKTUBHON
Harpy3ke (BA), Mpu KOTOPOWM KOHTAKT COXpaHAeT CBOW KOMMYyTupyloLne
cnocobHocTy, (cm. Tab. 1) cornacHo EN 61810-1, Annex B. Tak»e Ha3biBaeTca
«MHAYKTUBHaA Harpyska AC».

[onycTumas MOLHOCTb ofAHOda3HOro ABUraTens:

HomunHanbHoe 3HayeHVMe MOLWHOCTM  [ABWratenia, KOTOPYK  MOXeT
KOMMYTMPOBaTb. 3HaUYeHWA Bblpa)kaloTcA B KBT; HOMUHANbHYIO MOLLHOCTb
B JIOWAAMHbIX CUNaX MOXHO pPaccuMTaTb MyTeM YMHOMXEHUA 3HavyeHuA
MolHocTn B KBT Ha 1.34 Te. 0.37 kBt = 0.5 n.c. lNpumeyaHue: Pexkumbl
OBUraTeNa «MeffieHHoe BpalleHVe» W  «BpalleHVe ToMYKaMu» He
nonyctumo. Mpy peBepcuBHON paboTe apuratens Bcerga obecrneymBariTe
NMPOMEXYTOUHYI0 OCTaHOBKY > 300 MC, B MPOTUBHOM CJlyyae Ype3mMepHblii
NUKOBbIN  TOK  (BbI3BaHHbII  CMEHOW  MONMAPHOCTM  KOHAeHcaTopa
3M1eKTPOABMIaTeNA) MOXET MPUBECTM K PacniaBNeEHNIO KOHTAKTOB.

HomuHanbHas MOWHOCTb Namn:

MowHocTb namn gna 230 B AC:

- Jlamnbl HaKanNMBaHWSA WU raJioreHHble

- JIIOMUHECLEHTHDBIE Namnbl C SIEKTPOHHbIM VNI 3IEKTPOMArHUTHBIM ApoCcenem

- CFL (KomnakTHble JTlommHecueHTHble namnbl) unu LED (CBeToamnoaHble namrbl)

- LV (H13KoBOMNbTHbIE) raioreHHble U CBETOAVMOAHBIE NIaMMbl S1IEKTPOHHBIM
NI NIEKTPOMArHUTHbIM ApOCCcenem

MyckoBoi1 Tok/yAenbHas sHeprua (1%t):

3HaueHUs, COOTBETCTBEHHO, MAKCUMAJIbHOTO MKOBOTO TOKa W YAENbHO
SHeprum, onpepensaemble Mo AUarpamMmme 3apAfHOTO TOKAa CBETOAVOAHBIX
namn, KOTopble He [OMKHbI MPEeBbIWATbCA BO U36eXaHve 3anvnaHus
KOHTaKTOB pere.

OTKovaloLasn CNoco6HOCTb (MOLWHOCTb NepeKintoyeHus) DC1:
MakcumanbHoe 3HayeHWe Pe3NCTUBHOTO MOCTOSHHOIMO TOKa, KOTOPbIN
CNocobeH KOMMyTUPOBaTb KOHTAaKT B 3aBUCMMOCTA OT  3HayeHus
NPUSIOXKEHHOTO HanpsxeHus (cm. Tab. 1).

MwuHuManbHasa KOMMyTpyeMas MOLHOCTb:

MuvHUManbHoOe 3HayeHMe MOLHOCTY, HanpsKeHWA W TOKa, KoTopble
KOHTaKT MOXeT KOMMyTuposaTb. Hanpumep, ecan MuHUManbHble
3HauyeHnAa pasHbl 300 MBT, 5 B/5 MA, 3TO o03HauyaeT cnepywollee:
- NPY HanpsXeHUn 5 B TOK fOMKEH COCTaBAATb MO MeHbLen mepe 60 MA;
- NpY HanpaXeHnn 24 B TOK OMKEH COCTaBNATb MO MeHbluel Mepe 12.5 MA;
- Npu Toke 5 MA HanpsKeHve JOMKHO ObiTb MO MeHblueln Mepe 60 B;
[InA 30NM0TbIX KOHTAKTOB Harpy3ka He meHee uem 50 mBT, 5 B/2 mA.
Mpy noaknioyeHM ABYX 30M0TbIX KOHTAKTOB MapannesibHO MOXHO
KommyTupoBaTtb 1 MBT, 0.1 B/1 MA.

YcnoBuA NCnbiTaHUIn XapaKTepUCTUK KOHTAKTOB U AviarpamMmMbl

Ecnu He yKa3zaHO MHOe, NPYMEHAIOTCA ClefytoLmne yCNoBUA NCTbITaHWUIA:

- VicnbitaHna npoBofATCA NpY MakCMManbHOW TemnepaType OKpY»KatoLLEen cpefpl.

- Ha katywky pene (tok AC unu DC) nofaeTca HOMUHaIbHOE HanpsXeHue.

- VicnbiTaHna no Harpyske npoBogAtca ana koHtaktoB NO; na KOHTakToB
NC HomuHanbHbI TOoK (Mpu AC1) B GONbLIMHCTBE CNy4YaeB TaKoW e,
HO MpK 3TOM CPOK CNyXbbl n/unn Harpyska apyrmx tinos (AC15, DC,
MOTOpPHasi, JIaMMoBas) MOryT ObiTb HIKe, MHbOPMaLUaA Mo 3anpocy. Ana
nepeKsIoYaLLNX KOHTAKTOB UCMbITaHNA NPOBOAATCA NPY HOMUHANIbHON
Harpyske ana ogHon rpynnbl koHTakToB (NO nn6o NC), Ho npu 3Tom ana
LPYrov rpynmnbl NepeKoYaloLlmx KOHTAaKTOB [JOMYyCKaeTcAa «BTOPUYHAA»
Harpy3ka <10% OT HOMUHaNbHOWM Harpy3Ku.

- YacToTa KOMMYyTaLun AnsA SNeKTPOMEXaHNYECKNX MOHOCTaOUIIbHBIX pese:
900 ymKnoB/yac ¢ pabourm Luknom 50% (ans pene ¢ HOMUHaNbHBIM TOKOM
>16 A He meHee 25%).

-Yactota KoMmyTaummn ana warosbix pene: 900 UMKNOB/Yac ANA KaTyLwKu,
450 UMKNOB/Yac Ans KOHTAKTOB, C pabounm urkiom 50%.

- OXrgaemMble 3HaYeHUA SNeKTPUYECKON JONTOBEYHOCTM MPU HOMUHANIBHOM

VI

TOKe AN1A Harpy3ok, otnnuHbix oT AC1 (AC15, DC, moTopHas, flamnoBas),
[eCTBUTENbHBI ANA pene CcO CTaHAAPTHbIM MaTepuasioMm KOHTAKTOB;
[aHHble ANA pene C KOHTaKTamu 13 ApYrx MaTepuanos NpefoCTaBaaoTCa
no 3anpocy.
AcnbiTaHNA Ha 3NeKTpUYeCcKyIo 0/IT0BEYHOCTb
McnbiTaHna  Ha  3NeKTPUYeCKyl  AONroBEeYHOCTb  MPOBOAATCA  Mpu
HOMUHanbHOM Harpyske ACT, yKa3aHHOWN B TEXHUYECKMX XapaKTepucTMKax.
McnbiTaHysa NOATBEPKAAIOT OXKMAAEMbIN CPOK CITY»Obl KOHTAKTHOW FpynMbl
pene ana pe3ncTnBHOM Harpy3ku AC npy HOMUHANbHOM TOKE U HarnpAXeHN
250 B. (31O 3HaueHMe MOXKeT MCMoMb30BaTbCA Kak 3HauyeHue B 10, cm.
Pa3zpenbl «3neKkTpryeckas AONroBeYHOCTb «paduk F» n «<HagexxHocTb).

dnekTpuveckas gonrosevyHocTb «fpadpuk F»

Ha rpaduke F npenctaBneHa snekTpuyeckas [AOSITOBEYHOCTb KOHTAKTOB
pesne npu pe3ncTrBHoM Harpy3ke AC Npuv pasnnyHbIX 3Ha4eHUAX TOKa Yepes
KOHTaKTbl. Ha HeKoTOpbIx rpadukax Takke MNpeACTaBleHbl pe3ynbTaTbl
UCMbITAaHNIA  3N1EKTPUYECKON AONTOBEYHOCTU pene Npu  WHAYKTUBHOM
Harpyske AC. B OonbluMHCTBE Cilyyae 3HaueHMe 3NEeKTPUYECKON
[O/ITOBEYHOCTN NPUBOAUTCA ANA HOMUHANbHOMO HamnpsKeHve Harpysku
Un=250B AC.OfjHaKo yKa3aHHble 3HaYeHVA 3NeKTPUYeCcKon AONTrOBEYHOCTH
MOXHO CUMTaTb aKTyallbHbIMU A1 [uana3oHa HanpsxeHun ot 125 B
o 277 B. [InA pene, y KOTOpPbIX rpaduK 3MeKTPUUECKOW AONrOBEYHOCTN
npefcTaBnieH Ana HanpsxxeHna 440 B, ykasaHHble 3HaUeHUA MOXHO CYMTaTb
aKTyasbHbIMU AN HanpsxeHnn Jo 480 B.

MpumeyaHe: dnekTpryeckas JONrOBEYHOCTb UM KONMYECTBO LMKIOB Ha
3TUX rpadrKax MOXHO NMPUHATL B KaUeCTBe CTaTUCTUYECKO BeNnUnHbl B10
[NA pacyeToB HaAeXHOCTU. U 3To 3HaueHue, yMHOXeHHoe Ha 1.4, MOXXHO
NPUHATb 33 NPUOVKEHNE K COOTBETCTBYIOLEMY 3HadeHuto MCTF (Mean
Cycles To Failure). (OTka3 B 3TOM cilyyae OTHOCWTCA K MeXaHUYeCKoMy
«M3HOCY» KOHTaKTa, KOTOPbIi BO3HMKAeT MPW OTHOCUTENbHO BbICOKMX
Harpyskax Ha KOHTaKTe.)

OueHKa 0XnJaemon 3NMeKTPUYECKON [JONTOBEYHOCTU NPV HANPAKEHUAX

Hwxe 125 B:

[na HanpsxeHWn Harpyskn <125 B (Hanpumep 110 wnam 24 B AQ)
3neKTpuYyeckan [ONITOBEYHOCTb 3HaYUTENbHO BO3pacTaeT.
(MpunbnusuTtenbHas oLeHKa MOXeT ObiTb BbIMOSIHEHA C UCMOJSIb30OBaHMEM
KoapduLmeHTa ymHoxeHnA 250/2 Uy 1 MPUMEHEHNA ero K OXupaaemoi
[ONrOBEYHOCTY, COOTBETCTBYIOLLIE HaMPAXKeHWo Harpy3ku 250 B).

OueHKa 3HaYeHVsi KOMMYTMPYEMOTO ToKa NpU HanpskeHnn 6onee 250 B:
[nAa HanpaxeHwn Harpysku 6onee 250 B (HO MeHblue MakcMManbHOTO
HanpsXeHNA KOMMYTaLWKM, yKasaHHOro ANA pene) MakCUMalnbHbIA TOK
KOHTaKTa [O/MKeH OblTb OrpaHMyeH HOMWHanbHOM Harpyskon ACT,
[eNeHHOM Ha paccmaTpuBaemoe HanpskeHue. Hanpumep, pene ¢
HOMVHaNbHbIM TOKOM M HOMUHanbHOM Harpyskon AC1 16 A n 4000 BA,
COOTBETCTBEHHO, MOXeT KOMMYTUPOBaTb MakcMMasnbHbii TOK 10 A npu
400 B AC: cooTBeTCTBylOLlEe 3S/EKTPUYECKON AONroBeyHocTn Oypert
NpUMepHO TaknM e, Kak npu 16 A / 250 B.

DaKTop yMeHbLUeHWA Harpy3Ku no oTHoweHuto K Cos ¢:

Harpysku oT nepemeHHOro Toka, o6beAnHsoWwmMe B cebe NHAYKTVBHYIO 1
Pe3MCTVBHYIO COCTABNAOLLYIO, MOTYT ObITb BbIUMC/IEHBI MyTEM MPYMEHEHNS
dakTopa ymeHbLUeHMA Harpy3km (K) K pe3ncTUBHOM HOMUHaNbHOW Harpy3ke
(cornacHo cos @ Harpysku). [aHHble Harpy3ku HepencTBUTENbHbI A
aneKTpoABuUraTeniel 1 NIOMUHECLEHTHBIX faMmM, AJs KOTOPbIX YKa3aHbl
creumanbHble  3HayeHuA MOLWHOCTU. OfHAaKo OHM MPUMEHAITCA K
VNHAYKTUBHBIM Harpyskam, ecim TOK U COS ¢ MNPUOIM3UTENbHO pPaBHbI
ona “3amblkaHnA” 1 “paspbiBa’ @ Takke LWMPOKO WCMONb3ylTca B
MeXAYHapOAHbIX CTaHZapTax pefie B KauyecTBEe STaJIOHHOMO HampsXeHus
HarpysKu Ans NpoBepKn pabourx XxapakTepUCTUK 1 AnA CPaBHEHNS.
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OCHOBHbI€e TEXHMYECKME XaPaKTepPUCTUKHU

Ta6bnuua 1 Knaccudpmkauma KOHTaKTOB No Harpyske
(B COOTBETCTBMU C KaTeropusammn npumeHeHnsa corn. EN60947-4-11 EN60947-5-1)

Kateropus Tun MpunoxeHns MNepeknioyeHme c
Harpyskm 3neKTponuTaHnA nomMoLybio pene
AC1 OpHodasHbIn Pe3ncTtuBHblE Nnun Cobniopaiite
Tok AC CNaboVHAYKTUBHbIE napameTpbl pene
Tpex¢asHbIi TOK | HarpysKm
AC
AC3 OpHodasHbIn 3anyck 1 0OCTaHOBKa 311eKTPOMOTOPOB C 0OMOTKOIA [ina ogHodazHbix: Cobntofgante napameTpsbl
Tok AC «6ennube koneco». CMeHa HanpasneHns BpalleHns pene [ina tpexdasHbix: Cm. pasgen «TpexdasHble
Tpex¢asHbIi TOK | TONbKO NOC/e NOJSIHON OCTaHOBKM 311eKTPOMOTOpa. 3/1eKTPOMOTOPbI»
AC TpexdasHble: PeBepc anekTpomoTopa AonycKaeTca
npv rapaHTVPOBaHHOW OCTaHOBKe Ha 50 Mc (Mexay
nopayen HanpsKeHnA [nA OfHOro HarnpaBneHua
BpaLLeHVa 1 4nAa apyroro HanpasneHua. OgHodasHble:
O6ecneunTb «<MepTBYHO Nay3y» 300 MC Korfa KOHTaKTbl
pene pa3soMKHYTbl — B TeUeHVe KOTOPOI KOHAEHCaTop
pa3paamnTca 6e3onacHo AnAa 06MOTOK 31eKTPOMOTopa.
AC4 Tpex¢asHbii TOK | 3amyck, OCTaHOBKa, CMEHa BpaLleHUsA 3N1IeKTPOMOTOPOB | Penie He MpUMeHAIOTCA, T.K. NPOUCXO[UT
AC C 06MOTKOW «6ennube Koneco», Tonuky (MeasieHHoe nepeKkoMmyTaums ¢pas AJ1d CMeHbl HarpaBneHus
BpallieHe), pekynepaTuBHoe TOPMOXKeHue (3a cyeTt BpalleHNs, Ha KOHTaKTax BO3HMKaeT CubHasn
cmeHbl das). 3/1eKTpY- Yeckan gyra.
AC14 OpHodasHbIN CYnpaBneHue HeboNbLWNMUN S11EKTPOMarHUTHbIMM Mpu BbIGOPE pesnie NpUHUMalTe BO BHMaHWE,
Tok AC Harpyskamm (<72BA), cmnoBbIM1 KOHTaKTOpamu, YTO CKauKM TOKa [J1A 3TOro TUMa Harpy3Kmu moryt
MarHUTHbIMU CONEHOVAHBIMU KNlarnaHamu, NpeBbILaTh HOMVHaMbHbIV TOK B 6 pas.
3NeKTPOMarHUTamu.
AC15 OpHodasHbI YnpagsneHve He6oNbLWMMM 311eKTPOMArHUTHbIMMN Mpu BbIGOPE pene NpUHMMaNTe BO BHUMAHME,
Tok AC Harpyskamu (<72BA), cunoBbIM1 KOHTaKTOpamm, YTO CKauKM ToKa /1A 3TOro TWMNa Harpy3Ku MoryT
MarHVUTHbIMW CONIEHOMHbBIMU KNnanaHamu, npeBbILWaTb HOMVHabHbIV TOK B 10 pas.
3NeKTpOMarHUTamu.
DC1 DC Pe3ncTrBHbIE N cnabonHAyKTUBHbIe Harpy3ku DC. Cobniopante napameTtpbl pene (cM.rpaduk «Makc.
(KommyTrpyemoe HampsKeHue Npy T e BEeNUUMHe | OTK/YatoLan cnocobHocTb DC1»).
TOKa MOXHO YOBOUTb 3a CHET NOAKIIIOUYEHNA ABYX
KOHTaKTOB Noc/iefjoBaTesIbHO).
DC13 DC NHAyKTBHbIEe Harpy3km DC, Takme Kak KaTyLKu MpuHMManTe BO BHUMaHWeE, 4TO NPU OTCYTCTBUMN

KOHTAKTOPOB, 3/IEKTPOK/anaHbl, 31eKTPOMarH1Tbl

CKaYKOoB TOKa, BeIMYMHA MOBbILEHHOrO HanpsXKeHna
MOXeT NpeBblllaTb HOMUHAbHOE 3HaueHne
HanpspkeHua B 15 pas. NprnbnusutenbHoe 3HaueHre
MOLLHOCTY penie Npy MHAYKTUBHOW Harpy3ke DC (npwu
40 mc L/R) moxHO npuHATL 3a 50% oT mowHoctn DC1.
(cm.rpadmk «Makc. oTKnoualoLwas cnocobHocTb DC1»)
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OCHOBHbIe TEXHU4ECKME XaPaKTepUCTUKKU

®
Ta6bnuua 2.1 cm US Petimunz npodykyuu coznacHo cmaHdapma
R = Resistive / GP = General Purpose / GU = General Use / SB = Standard Ballast /I = Inductive (cos¢ 0.4) / B = Ballast / NO = N.O. type

Ratings
Type UL file AC/DC “Motor Load” Pilot Duty | OpenType | Pollution Max
No. Single phase Devices degree Surrounding Air
Temperature
110-120 220-240
34.51 E106390 6 A - 250 Vac (GP) B300 - R300 Yes 2 40°C
34.81.7.XXX.7048 | E106390 0.1 A-48Vdc (GU) / / / Yes 1 70°C
34.81.7.XXX.7220 | E106390 0.2 A -220Vdc (GU) / / / Yes 1 70°C
34.81.7.XXX. 8240 | E106390 2 A-277Vac (GU) / / 1.25 A-120 Vac Yes 1 50°C
0.63 A-240 Vac
34.81.7.XXX.9024 | E106390 6 A - 24 Vdc (GU) / / 1.5A-24Vdc Yes 1 70°C
40.31 -40.51 E81856 10 A -250Vac (R) 1/3 Hp (250V) / Yes / 85°C
40.52 E81856 8 A-250Vac (R) 1/6 Hp 1/3 Hp R300 Yes / 85°C
8 A -277 Vac (GP) (44 FLA) (3.6 FLA)
8 A-30Vdc (GP)
40.61 E81856 15 A -250Vac (R) % Hp (250V) / Yes / 85°C
40.31-40.51 NEW | E81856 12 A -277 Vac (GU) 1/3 Hp % Hp B300 Yes 20r3 85°C
12 A-30Vdc (GU) (7.2 FLA/43.2LRA) | (6.9 FLA/41.4 LRA)
40.52 NEW E81856 8A-250Vac (R) 1/4 Hp 1/2 Hp B300 Yes 20r3 85°C
8 A -277 Vac (GP)
8 A-30Vdc (GP)
40.61 NEW E81856 16 A - 277 Vac (GU) 1/3 Hp % Hp B300 Yes 2o0r3 85°C
16 A-30Vdc (GU) (AgCdO) | (7.2FLA/43.2LRA) | (6.9 FLA/41.4LRA)
12 A-30Vdc (GU)
(AgNi)
16 A - 24 Vdc (GU) (AgSn0O,)
40.62 E81856 10 A - 277 Vac (GU) Va Hp % Hp (AgNi) B300 Yes 2o0r3 85°C
10 A - 24 Vdc (GU) (only NO) (Only NO) (Only NO)
% Hp (AgSnOy) 1A-30Vdc
(Only NO) (Only NO)
40.11 - 40.41 E81856 10 A - 240 Vac (R) / Y2 Hp (250V) / Yes / 70°C
5A-240Vac(l)
10 A - 250 Vac (GP)
8A-24Vdc
0.5A-60Vdc
0.2A-110Vdc
0.12 A-250Vdc
4131 E81856 12 A -277Vac (GU) 1/4 Hp %2 Hp B300 - R300 Yes 2o0r3 40 0r 70 °Cwith a
12 A-277Vac (R) (5.8 FLA) (4.9 FLA) minimum distance
among relay of 5 mm
41.61 E81856 16 A - 277 Vac Va Hp Y2 Hp B300 - R300 Yes 2o0r3 40 or 70 °C with a
(GU-R) (5.8 FLA) (4.9 FLA) minimum distance
8 A-277 Vac (B) among relay of 5 mm
41.52 E81856 8 A - 277 Vac (GU-R) Y2 Hp (277V) B300 Yes 2o0r3 40 or 70 °C with a
8 A -30Vdc (GU; NO) (4.1FLA) minimum distance
among relay of 5 mm
43.41 E81856 10 A - 250 Vac (GU-R) Va Hp Y2 Hp B300 - R300 Yes 2o0r3 40 or 85 °C
4 A-30Vdc (R) (5.8 FLA) (4.9FLA)
43.61 E81856 10 A - 250 Vac Va Hp Y2 Hp B300 - R300 Yes 2o0r3 40 or 85 °C
(GU-R) (AgCdO) (5.8 FLA) (AgCdO) | (4.9 FLA) (AgCdO)
16 A - 250 Vac 1/3 Hp % Hp
(GU) (AgNi) (7.2 FLA) (AgNi) (6.9 FLA) (AgNi)
16 A - 250 Vac (R) (AgCdO)
44.52 E81856 6 A -277Vac (R) 1/8 Hp 1/3 Hp / Yes / 85°C
(3.8 FLA) (3.6 FLA)
44.62 E81856 10 A-277Vac (R) Va Hp % Hp / Yes / 85°C
(5.8 FLA) (6.9 FLA)
45.31 E81856 16 A - 277 Vac 1/3 Hp 1Hp / Yes 2o0r3 105 or 125 °C
(GU)(AgNi) (7.2 FLA) (8 FLA) (AgNi) with a minimum
16 A-30Vdc (AgNi; NO) distance among relay
(GU)(AgNi) of 10 mm
4571 E81856 16 A - 240 Vac (GU) %2 Hp 1Hp / Yes 2o0r3 105 0r 125 °C
16 A - 30 Vdc (GU) (9.8 FLA) (AgCdO) (8 FLA) (AgNi) with a minimum
(AgCdO) 1/3Hp distance among relay
16 A-277 Vac (GU) (7.2 FLA) of 10 mm
16 A - 30 Vdc (NO-GU) (AgNi; NO)
12A-30Vdc
(NC-GU) (AgNi)
4591 E81856 16 A -277 Vac 1/6 Hp %2 Hp / Yes 2o0r3 105 0r 125°C
(GU)(AgNi) (44 FLA) (4.9 FLA) with a minimum
16 A-30Vdc distance among relay
(GU)(AgNi) of 10 mm
46.52 E81856 8 A -277Vac (GU) YaHp Y2 Hp B300 - R300 Yes 2o0r3 70°C
6 A-30Vdc (R) (5.8 FLA/34.8LRA) | (4.9 FLA/29.4 LRA)
46.61 E81856 16 A - 277 Vac 1/3 Hp % Hp B300 - R300 Yes 2o0r3 70°C
12 A(NO)-10 A (NC) (7.2 FLA/43.2LRA) | (6.9 FLA/41.4 LRA) (AgNi)
30 Vdc (AgNi) A300 - R300
10 A(NO)-8 A(NC) (AgSn0,)
30Vdc (AgSnO,)
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OCHOBHbI€e TEXHMYECKME XaPaKTepPUCTUKHU

®
Ta6bnuua 2.1 cm US Petimunz npodykyuu coenacHo cmaHdapma

R = Resistive / GP = General Purpose / GU = General Use / SB = Standard Ballast /I = Inductive (cos¢ 0.4) / B = Ballast / NO = N.O. type

Ratings
Type UL file AC/DC “Motor Load” Pilot Duty | OpenType | Pollution Max
No. Single phase Devices degree Surrounding Air
Temperature
110-120 220-240
50 E81856 8 A-277Vac (GU) 1/3Hp Y2 Hp B300 Yes 2o0r3 70 °C with a minimum
8 A -30Vdc (GU) (7.2 FLA/43.2 LRA) | (4.9FLA/29.4LRA) (NO only) distance among relay
(Only NO) (Only NO) of 5mm
55.X2 - 55.X3 E106390 10 A-277 Vac (R) 1/3 Hp % Hp R300 Yes / 40°C
10 A - 24Vdc (R) (55.X2) (7.2 FLA) (6.9 FLA) (2 CO only)
5A-24Vdc (R) (55.X3)
55.X4 E106390 7 A -277 Vac (GP) 1/8 Hp 1/3 Hp R300 Yes / 55°C
7 A-30Vdc (GP) (3.8 FLA) (3.6 FLA)
(Std/Au contact)
5A-277Vac (R)
5A-24Vdc (R)
(AgCdO contact)
56 E81856 12 A -277 Vac (GU) Y2 Hp 1Hp B300 Yes 20r3 40 0r 70 °C
12 A -30Vdc (GU) (9.8 FLA) (8 FLA)
(AgNi; NO)
8 A-30Vdc (GU)
(AgNi; NC)
12 A-30Vdc (GU)
(AgCdO)
10 A -30Vdc (GU)
(AgSnO,; NO)
8 A-30Vdc (GU)
(AgSnO,; NC)
60 E81856 10 A-277 Vac (R) 1/3 Hp 1Hp B300 Yes / 40°C
10 A -30Vdc (GU) (7.2 FLA) (8 FLA) (AgNi only)
R300
62 E81856 15 A - 277 Vac (GU) % Hp 2Hp (12 FLA) B300 Yes 2o0r3 40 0r 70 °C
10 A - 400 Vac (GU) (13.8 FLA) 1Hp (AgCdO)
8 A - 480 Vac (GU) (480 Vac -3 @) R300
15 A -30Vdc (GU) (2.1 FLA) (NO)
62.XX.9.XXX X2XXS E81856 16 A - 277 Vac (GU) / / / Yes 20r3 85°C
16 A - 30 Vdc (GU)
1.6 A-110Vdc (GU)
62.31.9.XXX.4800 E81856 12 A-240Vdc (GU) / / / Yes 20r3 70°C
16 A - 125 Vdc (GU)
16 A - 30 Vdc (GU)
62.32.9.XXX.4800 E81856 6 A - 240 Vdc (GU) / / / Yes 20r3 70°C
12 A-125Vdc (GU)
16 A - 30 Vdc (GU)
65.31 E81856 20 A - 277 Vac (GU) 3/4Hp 2Hp / Yes / 70°C
65.61 (13.6 FLA) (12.0 FLA)
65.31 NO 30 A - 277 Vac (GU)
65.61 NO
65.31-S 35A-277Vac (GU) / / 85°C
65.61-S
(DC coil and NO type only)
66 E81856 | 30 A -277Vac (GU) (NO) 1Hp 2Hp / Yes 2o0r3 70 °C with a minimum
10 A-277Vac (GU) (NC) | (16.0 FLA/96 LRA) | (12.0 FLA/72 LRA) distance among relay
24 A-30Vdc (GU) (NO) | (AgCdO, NO only) (NO only) of 20 mm
30 A-30Vdc (GU) Y2 Hp
(X6XX type only) (9.8 FLA/58.8 LRA)
(AgNi, NO only)
67 E81856 50 A - 277 Vac (GU) / / / Yes 3 85°C
50 A - 480 Vac (GU) (60 °C - x50x)
(three phases)
67 E81856 50 A - 277 Vac (GU) 1% Hp 3Hp / Yes 3 60°C (GU) or 40 °C
1301-1501 50 A - 480 Vac (GU) (20 FLA/120 LRA) (17 FLA/102 LRA)
(three phases) 15Hp-480Vac-3@
(21 FLA/116 LRA)
67 E81856 50 A - 277 Vac (GU) 1% Hp 3Hp / Yes 3 60°C (GU) or 40 °C
4301-4501 50 A - 480 Vac (GU) (20 FLA/120 LRA) (17 FLA/102 LRA)
(three phases) 10Hp-480Vac-39@
(14 FLA/81 LRA)
20 E81856 16 A - 277 Vac (R) % Hp / / Yes / 40°C
1000 W Tung. 120V (9.8 FLA)
2000 W Tung. 277V
85.02 - 85.03 E106390 10 A-277 Vac (R) 1/3 Hp % Hp R300 Yes / 40°C
10 A -24Vdc (R) (55.X2) (7.2 FLA) (6.9FLA) (2 CO only)
5A-24Vdc (R) (55.X3)
85.04 E106390 7 A - 277 Vac (GP) 1/8 Hp 1/3 Hp R300 Yes / 55°C
7 A-30Vdc (GP) (3.8FLA) (3.6 FLA)
(Std/Au contact)
5A-277Vac (R)
c 5A-24Vdc (R)
S (AgCdO contact)
E 86 E106390 / / / / Yes 2 350r50°C
é 99 E106390 / / / / Yes 2or3 50°C
g 7T.81...2301 E337851 10 A-250Vac (R) 1% Hp (250 Vac) / Yes 2 -20/+40°C
2 7T.81...2401 (10 FLA)
g 77.81...2303 E337851 10 A-250Vac (R) 1% Hp (250 Vac) / Yes 2 0/+60°C
g 7T7.81...2403 (10 FLA)
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OCHOBHbIe TEXHUYECK XaPaKTepUCTUKKU

Ta6nuuya 2.2 n us PelimuHa npodykyuu coenacHo cmaHdoapma

R = Resistive / GP = General Purpose / GU = General Use / SB = Standard Ballast /I = Inductive (cosg 0.4) / B = Ballast / NO = N.O. type

Ratings
Type UL file AC/DC “Motor Load” Pilot Duty | OpenType | Pollution Max
No. Single phase Devices degree Surrounding Air
Temperature
110-120 220-240
19.21 E81856 10 A - 250 Vac (GU) YaHp Y2 Hp B300 -R300 Yes 50°C
22.32-2234 E81856 25 -277 Vac (GU) 3/4Hp 2Hp A300 Yes 2 50°C
25 A -30Vdc (GU) (13.8 FLA/82.8 LRA) (12FLA/72LRA)
20 A - 277 Vac (B) (AgNi;N.O.) (AgNi;N.O.)
1/2Hp 1.5Hp
(9.8 FLA /5.8 LRA) (T0FLA /60 LRA)
(AgSn0,; N.O.) (AgSn0O;; N.O.)
Three phase
(22.34N.O. only)
3Hp
(9.6 FLA/ 64 LRA)
0.22.33-0.22.35 E81856 5 A -277Vac (GU) B300 Yes 2 50°C
70.61 E106390 6 A-250Vac (R) / / / Yes 2 50°C
6 A -24Vdc (R)
72.01-7211 E81856 15 A -250Vac (R) / %2 Hp (250 Vac) / Yes 2o0r3 50°C
(4.9 FLA)
77.01.0-8 E359047 5 A -240Vac (GU) 1/10 Hp Yes 2 50°C
3 A-277Vac (SB)
77.01.9.024.9024 | E359047 12 A -24Vdc (GU) 5AFLA/50 ALRA Yes 2 50°C
24Vdc
77.01.9.024.9125 | E359047 6 A-120Vdc (GU) 1/6 Hp - 120 Vdc Yes 2 50°C
77.11 E359047 15 A - 277 Vac (GU-B) % Hp THp / Yes 2 45 °C
77.31 E359047 30 A-400 Vac (GU) % Hp 1Hp / Yes 2 40°C
30A-277Vac(B) 4 Hp (480 Vac)
80.01-11-21-41-51- | E172124 10A-250(R) ¥ Hp (250 Vac) B300 Yes 2 40°C
91...X(0 or P)XXX (NO only) (NO only)
80.61 E172124 8 A-250(GU;R) / 1/3 Hp (250 Vac) R300 Yes 2 40°C
(3.6 FLA)
80.82 E172124 6 A -250Vac (GUR) / / B300 - R300 Yes 2 40°C
83.X1-83.X2 E81856 12 A-250Vac (GU) / / / Yes 2 50°C
83.62 E81856 8 A-250Vac (GU) / / / Yes 2 50°C
84 E81856 10A - 277 Vac 1/3Hp ¥ Hp B300 Yes 2 50°C
10A-30Vdc (7.2 FLA/43.2 LRA) (6.9 FLA/41.4 LRA) (NO only)
7S E172124 6 A-250Vac / / B300 Yes / 70°C
(GU same polarity) (NO only)
6 A-24Vdc (GU)
75.23 E172124 10 A-250Vac / / B300 Yes / 70°C
(GU same polarity) (NO only)
6 A-24Vdc (GU)
78.1D-78.1C E361251 5A-24Vdc(120W) / / / Yes 2 40°C
78.1B E361251 4.5 A-24Vdc (108 W) / / / Yes 2 40°C
78.2E E361251 10 A-24Vdc (240W) / / / Yes 2 40°C
[iBuratenu ¢ KOHAEHCAaTOPHbIM MYCKOM:
OpHodaszHble 230 B AC 3nekTpofBuratenu C KOHAEHCATOPHbIM
MyCKOM MMeIT MycKoBOW TOK oKomo 120% OT HoMWMHanbHoro | K ——— EIFI
3HaueHuA. OpHako, paspyLialowne TOKM MOTYT BO3HWUKHYTb Mpu
MrHOBEHHOW CMeHe Hanpas/ieHua BpalleHnAa. Ha nepsBom pucCyHke
npusBefeHa cxema MOAKMIOYEHUA, NPW  KOTOPOW  UMpKyauMpyoLmne Q
TOKM BbICOKOrO HOMMWHanNa MOryT WHULUMPOBATb  3NIEKTPUYECKYIO
ayry mexay KOHTaKTamu, TK. nepeknoyatoLLnn KOHTaKT
obecreumBaeT  MrHOBEHHYID CMEHY TMOMIAPHOCTA  KOHAEeHcaTopa.
MN3mepeHnaHarnagHo eMOHCTPUPYIOT, YTOBOPOCKMMOTOKY MOTYTAOCTUMATb Henp — MpaBMAbHaR Cxema NOAKIOUEHNS

250 A gnaanexkTpoasuratena 50BT, n fo 900A andaanektpogsuratensa 500BT.
Takasi nepemeHHas Harpyska NpriBOAWT M CBapKe KOHTAKTOB. 1A cmeHbl
HanpaBsneHVA BpaLLeHUA TakNX NeKTPOMOTOPOB c/ieflyeT NPUMEHATb ABa
pene, Kak NokasaHo Ha BTOPOM PUCYHKE, MPY 3TOM HY»KHO NpeaycMoTpeTb
3aflepKKy Mpy nofaye ynpaBffAoWeEro HanpsXeHWsa Ha KaTylKy pene
npu6nun3uTenbHo 300mc. 3agepKka MOXeT ObITb peanu3oBaHa Moo yepes
Taiimep, NMbO Yepes MUKPOMPOLIECCOPHOE YCTPOWCTBO, ynpasnsatLiee
371eKTPOMOTOPOM, NN60 ¢ nomolbto conpotueneHnsa NTC nogxopsuiero
HOMWHaNa, MOAK/OYEHHOrO MOC/eOBaTeNIbHO KaXAoW KaTylike pene.
MepeKkpecTHas GNOKMPOBKA KOHTYPOB KaTyllek 060MX pene He MOXeT
obecneuntb Tpebyemyto 3afepxKy! bonee, Toro, nprmeHeHve pene c
AHTUMPUrapHbIM MATEPUANIOM KOHTAKT TaKXe He pewut npobnemy.

X

peBepcnBHOro snekTpopsuratens AC:
KoHTaKTbI npu MrHOBEHHOM

nepekntyeHnn (MeHee uem

10mc)

He obecneumBatot paccenBaHue
SHeprMn KoHAeHcaTopa A0 Toro, Kak
3MeKTpoaBUraTenb nepeiaer B pPexum

obpaTHOro BpaLeHu.

peBepcuBHOro anekTpoasuratensa AC:
ObecneurBaeTca 3afepXKa BpPeMeHN
300MC  npv  NepeknloYeHun  ynpas-
NAOLWMX KOHTAKTOB, B TEUEHVE KOTOPOW
KOH[leHcaTop  ycreBaeT  MOMHOCTbIO
paspaguTbca yepes 06MOTKY
SneKTpoaBuUraTens.
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OCHOBHbIE TEXHUYECKME XapaKTepuc

®
Ta6bnuua 2.3 @ cm US Petimunz posemok coanacHo cmandapma

Socket type UL ratings CSA ratings Open Pollution Max System Conductors to be Wire size Terminal
Type degree Surrounding | Overvoltage used (AWG) tightening
Devices | (Installation Air Category (max torque
environment) | Temperature | peak Voltage
impulse)
90.02/03 10A-300V(60°C) 10A 300V 70°C
8A-300V(70°C) (max 20A Total Load)
90.14/15 10A 300V 10A 300V max20A TL
90.20/21/26/27 10A 300V 10A 250V
90.82.3 10A 300V 10A 300V 70°C 14-20 7.08 lb.in.
stranded and solid | (0.8 Nm)
90.83.3 10A 300V 10A 300V 65 °C 14-20 7.08 Ib.in.
stranded and solid | (0.8 Nm)
92.03 16A 300V 10A 250V 70°C 75°C Cu only 10-24, 7.08 Ib.in.
(max 20A Total Load) stranded or solid | (0.8 Nm)
92.13/33 16A 300V 10A 300V max20A TL
93.01/51 6A 300V 6A 250V 60°C 75°C Cu only 14-24,
stranded or solid
93.02/52 2x10A 300V (60°C) | 2x10A 300V (60°C) Yes 2 60 or 70°C I1(2.5kV) 75°C Cu only (CSA)
2x8A 300V (70°C) 2x8A 300V (70°C)
93.11 6A 300V 6A 300V 70°C
93.21 6A 300V / Yes 2 70°C
93.60/65/ 6A 300V (40°C) 6A 300V (40°C) 40 or 70°C 75°C Cu only 14-24,
66/67/69 4A 300V (70°C) 4A 300V (70°C) stranded or solid
93.61/62/ 6A 300V (40°C) 6A 300V (40°C) 40 or 70°C 75°C Cu only 14-24, 4.43 lb.in.
63/64/68 4A 300V (70°C) 4A 300V (70°C) stranded or solid | (0.5 Nm)
09368141 100mA 24V 100mA 24V 70°C
94.02/03/04 10A 300V 10A 250V 70°C 75°C Cu only 10-24 stranded, | 4.43lb.in.
(max 20A Total Load) 12-24 solid (0.5Nm)
94.12/13/14 10A 300V 10A 300V max20A TL
(4 pole: 5A 300V)
94.22/23/24 10A 300V 10A 250V
94.33/34 10A 300V 10A 300V max20A TL
(4 pole: 5A 300V)
94.54 10A 300V Yes 70°C Copper only 14-18-24
stranded and solid
94.62/64 10A 300V 10A 250V
94.72/73/74 10A 300V 10A 250V (94.74:
max 20A Total Load)
94.82 10A 300V 10A 250V
94.82.3/92.3 10A 300V Yes 70°C
94.84.3/94.3 10A 300V Yes 55°C
94.82.2 10A 300V Yes 50°C
94.84.2 7A300V Yes 50°C
94.P2/P3 10A 300V 10A 300V Yes 70°C 14-26
stranded and solid
94.P4 7A 300V 7A 300V Yes 70°C 14-26
stranded and solid
95.03/05 10A 300V 10A 250V 70°C 75°C Cu only 10-24 stranded, 443 |b.in.
(max 20A Total Load) 12-24 solid (0.5 Nm)
95.13.2 12A 300V 10A 300V Yes 70 °C with
(max 20A Total Load) aminimum
distance of 5 mm
95.15.2 10A 300V 10A 300V Yes 70 °C with
(max 20A Total Load) aminimum
distance of 5mm
95.55/55.3 10A 300V (40°C) T10A 300V (40 °C) Yes 40 or 70°C 14-24
8A 300V (70°C) 8A 300V (70 °C) stranded and solid
95.23 10A 300V 10A 250V
95.63/65 10A 300V 10A 250V
95.75 10A 300V 10A 250V
(max 20ATL)
95.83.3/85.3/ 12A 300V Yes 85°C 14-18, 7.08 Ib. in.
93.3/95.3 stranded or solid | (0.8 Nm)
95.P3/P5 10A 300V 10A 300V Yes 70°C 14-26
stranded and solid
96.02/04 12A 300V (50°C) 12A 300V (50°C) Yes 50 or 70°C 11l (4.0 kV) 60/75°C Cu only 10-14, 7.08 Ib.in.
10A 300V (70°C) 10A 300V (70°C) 75°CCuonly (CSA) | stranded or solid | (0.8 Nm)
96.12/14 12A 300V 15A 250V
96.72 16A 300V 10A 250V
(max 20A Total Load)
96.74 15A 300V 10A 250V
(max 20A Total Load)
97.01 16A 300V (50°C) 16A 300V (50°C) Yes 50 or 70°C 75°C Cu only (CSA)
12A 300V (70°C) 12A 300V (70°C)
97.02 2x8A 300V 2x8A 300V Yes 70°C 75°C Cu only (CSA)
97.11 16A 300V (50°C) / Yes 50 0r70°C
12A 300V (70°C) with a
minimum
distance of 5mm
97.12 2x8A 300V / Yes 70 °C with
aminimum
distance of 5mm
97.51-97.51.3 15A 300V (40°C) 15A 300V (40 °C) Yes 40 or 70°C 14-24
(2-wires/per pole) 10A 300V (70 °C) stranded and solid
10A 300V (70°C)
97.52-97.52.3 10A 300V (40°C) 8A 300V Yes 70°C 14-24
8A 300V (70°C) stranded and solid
97.P1/P2 10A 300V 10A 300V Yes 70°C 14-26

stranded and solid
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OCHOBHble TeXHUYeCK

€ XapaKTepPUCTUKK

TpexdasHble anbTepHaTUBHbIE TOKOBbIE Harpysku:

KomMmyTaLmio TOKOBbIX Harpy3ok ¢ 60/1bLWIMM HOMVHAMIOM LienecoobpasHo
OCYLWEeCTBAATL C MOMOLUbIO KOHTaKTopoB (cornacHo EN 60947-4-1
DNeKTPOMEXAHNYECKME KOHTAKTOPbI 1 CTapTepPbl SfIeKTpoABUraTenei).
KOHTaKTOpbl aHanornyHbl MO KOHCTPYKUWM pene, HO WMelT pag
0ocobeHHoCTEN:

- OHM MOTYT OJHOBPEMEHHO KOMMYTUPOBaTb HECKOMbKO da3.

- MimetoT cywecTBeHHO 60MbLUMe rabapuTbl.

- B KOHCTPYKLMMN NCNONb3YIOTCA KOHTAKTbl C ABONHbBIM Pa3mblKaHNEM.

- MoryT B onpefeneHHbIX yCII0BUAX BblAeP>KMBaTb KOPOTKOE 3aMblKaHue.
HecmoTpsa Ha 37O, MmeeTcA pAA COBMAAEHWUN B XapaKTepucTuKax pene
1N KOHTaKTOPOB, a TakXe B chepe Mx npumeHeHusa. Tem He meHee, Npu
KOMMyTaummn TpexdasHblX anbTepHaTUBHbLIX TOKOBbIX Harpysok npwu
nomoLym pene, cnefyeT NPUHUMATL BO BHUMaHMe crepytoLme GakTopbl:

- CocTosiHMe M30MALNN, KOTOPaA 3aBUCUT OT CKAUKOB HaMpsXXeHuAa 1 ot
CTeneHw 3arpA3HeHNA KOHTaKTOB, COMMacHO HOMUHaIbHOMY HanpPAXKeHo
n3onaunn.

- Cnepyet n3beratb npumeHATb pene ¢ NO-KOHTaKTamu € 3a30pom 3 MM
MEXAY KOHTAaKTHbIMU Fpyrnamu, 0CO6eHHO ANiA NPUNOXKEHNIA, B KOTOPbIX
BaXKHO BbIMOMHUTb CrielManbHble TPe6oBaHUS MO N30NALNN.

TpexdasHble aneKkTpoaBUraTenu:

MolyHble TpexdasHble 3neKTpoaBuraTeny OOGbIUHO  KOMMYTUPYIOTCA
C nomowblo  3-X MOJMIOCHBIX ~ KOHTAKTOPOB, VMEIOLMX  BbICOKYIO
n3onauunto (du3nveckoe pasgenexue) mexay dasamu.
OpHaKo, pene TakKXe MPUMEHAIOTCA [N1A MOAK/IIUEHNA TpexdasHbIX
3MeKTpoABUraTesneil, YacTo Mo NPUUMHE MEHbLLVX rabaprToB.

Ta6nuua 3 MowHocmu 3nekmpodeuzamerneli U cepuu pese

MowHocTb [onyctnmas
Cepuisi pene neKTpoaBuraTens cTeneHb Wmnynbcroe
(400 B 3 daze) 3arpAsHeHna Hanprxenne
KBT n.C
55.33,55.13 0.37 0.50 2 4
56.34,56.44 0.80 1.10 2 4
60.13, 60.63 0.80 1.10 2 3.6
62.23,62.33,62.83 1.50 2.00 3 4
67.23 11 15 3 6

Pene 62 cepun TaKkxe MOXeT KOMMYTpOBaTb 3-pasHble dnekTpopsuratenn 1 n.c. 480B

CmeHa HanpaBneHWA BpalleHuna sanekTpoasuratenen: Cnegyert npyHUMaTh
BO BHMMaHMe, 4TO NPV CMeHe HanpaBleHUsA BpalleHUs 3NeKTpoaBuraTens

3a CYeT CMeHbl AByX a3 Ha K/emmax 3/eKTPOABUraTess, BO3MOMXHO
cepbe3Hoe MoBpexaeHne o6opynoBaHWs, B Cilydyae, ecny He Oyaer
obecrneyeHa naysa Mexay nepeksoyeHnemM KOHTaKToB. 1o 3Toi npuyrHe
HaCTOATENbHO PEKOMEHAYETCS MPUMEHATb OAHO pene As BpaleHus
B OfHY CTOPOHY, 1 Apyroe pene Ans BpalleHUs B 0OpaTHYl CTOPOHY
(cm cxemy Huxe). W, uto Hambonee BaxHO, cnefyeT obecneuntb naysy
He MeHee 50 MC - KOrfja HU OAHA M3 KaTylleK yrnpaBnslowWwux pene He
3anuTaHa. [pocTas nepekpecTHas GNOKMPOBKAa MepeksoyaloLero
pene He obecneuut Tpebyemyio 3apepKy no BpemeHu! bonee Toro,
peKkoMeHAyeTCA NCMONb30BaHMe pesie C TYroniaaBKiMM, aHTUNPUrapHbIMA
KOHTAaKTaMW, UYTO CYLeCTBEHHO YyiyyllaeT pPaboToCnocobHOCTb W
NPOV3BOANTENIBHOCTb BCE CXEMBbI:

M

3~
Henp nogK. Henp i0e NoAgK.
peBepcmBHOro 3-¢pasHoro peBepcnBHoro 3-¢pasHoro
aneKkTpoaBUraTensa: 3neKTpoABUraTena:
SnekTpuyeckas Harpyska OT 6bicTpoii Ob6ecneurBaetca naysa (>50 mc) mexay
cMeHbl a3 Ha KOHTaKTax, BMeCTe MepeKIloYeHUAMM, B TeueHMe KOTOpPOW
4 BO3MOXHOCTbIO 06pa3oBaHMA  KOHTaKTbl 060MX pesnie pa3oMKHYTbl

3NEKTPUYECKON Ay MeXay KOHTaKTammn
MOXET ~ MpMBECTM K  KOPOTKOMY
3amblKaHuIo Mexay dasamu.

XII

MpumeyaHna:

1- Ona karteropun AC3 (3anyck, oCcTaHOBKa) — CMEHa HarnpaBneHuA BpalleHus
3/1eKTPOMOTOPOB JONYCKaeTCA TONbKO eCnn obecneunBaeTca rapaHTMpPOBaHHasA
naysa 50mMc mexay nopjaueil HanpsXKeHWs Ha OOMOTKY pene, BKOYalowero
O[JHO HanpaBs/fieHne BpalleHWA, 1 pene, paboTalolero Ha MPOTUBOMONIOXKHOE
HanpaeneHvie BpalleHns. CnefuTte 3a MaKCMasbHO JOMYCTUMbIM KONIMYECTBOM
CTapTOB 3NeKTpofBUraTeNa B YacC (xapaKTepucTka OObIYHO NPUBOAWTCA
Npon3BOAUTENAMU MOTOPOB).

N
'

[na kateropumn AC4 (3anyck, OCTaHOBKa, CMeHa BpallieHUs, TONYKM (MeasieHHoe
BpallieHVe) — He MPUMEHAIOTCA pene 1 MUHMKOHTaKTopbl. Ha npakTuke npamas
cvmeHa da3 AnA WaroBbiX ABUraTeneil MOXeT MpUBECTM K obpa3oBaHuio ayru
Mex [y KOHTaKTaMu, 1 KOPOTKOe 3aMblKaHue B pene.

3- Mpn
%

onpenesieHHbIX YyCnosmax uenecooﬁpa3ﬂo ncnonb3oBaTb

OAHOKOHTAKTHbIX pene anAa nHaneuayasnbHoOro ynpasneHua

Kaxpgon dasoi, uyem [oOCTMraeTcs nydwas u3onAuMA  mMexay  dasamu.
(HesHauuTenbHas pasHULa BO BPeMeH cpabaTbiBaHUs TPEX pesie CpaBHUMa Mo

BpemeHn co CpaﬁaTblBaHMeM CyLleCcTBeHHO 6onee meAneHHoro KOHTaKTOpa).

PasHble KOMMYTUpPYeMble HanpsXKeHUA Ha KOHTaKTax pene:

Hanpumep 230 B ACHa ogHOM KOHTaKTe 1 24 B DC Ha cocefiHeM KOHTaKTe fOMyCKatoTCA.
B 3TOM Cnyyae ypoBeHb 1301ALMN MEXAY CMEXHBIMW KOHTaKTamu OyfeT Ha 6a30BoM
ypoBHe. OpHaKo, WMeiiTe BBMAY, UYTO KOMMYTUpyemoe o6opyfoBaHME MOXeT
UMeTb TpeboBaHVA NO M30NALMKN Bbile 6a30BOro YpoBHA. B aToM cnyyae MOXHO
MCMosb30BaTh HECKOSbKO pesie AnA KOMMYTaLuy pasHbiX Harpy3ok.

ConpoTuBieHNe KOHTaKTOB:

M3mepeHns npousBefeHbl COMMAcHO KaTeropuu KoHTtaktoB (Tabnuua 2), Ha
BbIBOAAX pene. JTO CTaTWCTMYecKas, HEBOCMPOW3BOAMMAA BeNWUMHA. 3HaueHne
COMPOTUBNEHNA KOHTAKTOB, B OCHOBHOM, HIKaK He OTpa)kaeTcA Ha pabote perne.
O6bIYHO COMPOTUBIEHNE KOHTAKTOB MMEET 3HauyeHne <50 MOM, U3MepeHHoe
npwv 24 B 100 mA.

Kateropusa KoHTakToB B cooTrBeTcTBuu ¢ EN61810-7:

3ddeKTUBHOCTb, C KOTOPOW pene BO3AeiCTBYeT Ha 3MeKTPUUYECKyio Lienb, 3aBUCUT
OT HECKOMbKUX $aKTOPOB, TaknX Kak MaTepumarn, U3 KOTOPOro U3roTOBMEH KOHTaKT,
BO3[ENCTBME 3arpA3HeHMA Ccpefibl, ero KOHCTpyKuua u T.n. Hanpumep, ana
HafieXKHOro GYHKLIMOHNPOBaHUA HEOOXOAMMO YCTaHOBUTL KaTeropuio NpMMeHeHus
KOHTaKTa, KoTopas onpefensaeT 0CO6eHHYI0 NepekoyaloLLyto CnocobHOCTb perne B
TEPMMHAX MAKCMMaJIbHOTO U MUHUMANbHOMO 3HaYeHWI HaMpPAXEHUA U CUMbl TOKa
Ha KoHTakTax. CoOTBeTCTBYOLAsA KaTeropus NprMeHeHrs byaeT TakKe onpefenaTh
YPOBEHb HaMpPAXeHNA 1 CUMbl TOKA, NCMONb3yeMble 1A N3MePeHUa CONpoTUBAeHNA

KoHTaKTa. Bce pene Finder nprHagnexar k kateropumn CC2.

Tabnuua 4 Kamezopuu KoHmakmos

Kateropun XapaKkTepuctuka N3mepeHHoe
KOHTaKTOB Harpysku COMpPOTUBNEHNE KOHTaKTOB
Ccco Cyxon KOHTaKT 30 mB 10 MA
i Heb6onbluas Harpyska 6e3 10B 100 MA

obpasoBaHus Ayru
2 Bbicokas Harpyska ¢ 308 1A
obpa3oBaHvem fiyru
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OCHOBHbI€e TEXHMYECKME XaPaKTepPUCTUKHU

Tabnuua 5 Xapakmepucmuku mamepuasnoe KOHMaKkmoe

XapaKTepucTukm KaTywKm

HomuHanbHoe HanpsXeHme:

HOMVHANIbHOE 3HAuYeHWe HaMPSKEHWA Ha KaTylKe, Anf  KOTOPOi
CMPOEKTVPOBAHO pene u Ans paboTbl C KOTOPO OHO MpeAHasHaueHo.
Pa6ouvie v GpyHKLMOHaNbHbIE XapaKTEPUCTUKY YKa3aHbl NPy HOMAHANIbHOM
HanpsKEHNN.

HomuHanbHas MOWHOCTb:

3HayYeHVe MOLYHOCTU MNPU MOCTOAHHOM Toke (BT) wnu ponyctumor
MOLLHOCTM NpW NepemeHHOM Toke (BA), KOTopoe yfep K1BaeTcs KaTyLwKom
npu Temnepatype 23°C vi Npy HOMMHANIBHOM HaNPsXXeHUN.

Pa6ounii gnanasox:

[1anasoH BXOLHOMO HanpsXeHnsA (HOMHaNbHOE 3HayeHVe HanpsXXeHuns),
npu KOTOpom pene $yHKLMOHMPYET Npy BCEM [ManasoHe [OMyCTUMbIX
TemnepaTyp, B COOTBETCTBMM C KNTAaCCOM paboThbl:

-knacc 1:(0.8...1.1)Uy

- Knacc 2: (0.85...1.1)Uy

B cuctemax, roe HanpsxxeHune KaTyLWKW He COOTBETCTBYET HOMWHAIbHOMY
HanpAXeHuto, anarpamMmma "R" nokasblBaeT OTHOLEHNE MAKCUMANbHOMO
HanpAaXeHnAa Ha KaTywke W HanpAaxeHua Cpa6aTbIBaHMﬂ (6e3
npeasapuTenbHOro BKIIOYEHUA) K AOI‘IyCTI/IMOI;I Temnepatype.

HanmeeHlne npuv nogavye NnUTaHnNA

0 Hepabouee MuH. HomuHanbHoe —Makcumanbroe
Hanpa}eHna HanpsxeHne HanpsKeHye  Hanpsxenne
‘ ‘ cpabartbiBaH ‘ ‘
‘ ‘ [dnana3soH ‘ ‘
Hepabouni HeCTabUIbHON Pa6ounii
AManasoH paboTbl [ManasoH

Hanps»xeHue npu OTKNIOYEHUN NUTaHNA

0 HanpsaxeHune HanpsixeHue HomuHanbHoe  MakcumansHoe
OTKJIIOYEHNA yAepxaHua HanpsxeHue  Hanprkenne
‘ NnanasoH ‘ ‘ ‘
NlnanasoH HecTabunbHOro Pabouuit fuanasoH
pacuenneHna pacuenneHns

Marepuan CBolicTBa U3mepeHHoe
MaTepmnana CONpPOTMBJIEHNE KOHTAKTOB
AgNi+ Au -OcHoBa 13 LLUnpokuni frnanasoH NpUMeHeHNI:
(cnnas cnnasa cepebpa n - AnanasoH ManbiX HarpysoK
cepebpa n HUKeNs C 30110TbIM (Npw KOTOPbIX 30/10Tble MOKPLITUA
HUKens ¢ ranbBaHUYeCKUM 3poanpytoT Masno) ot 50 MBT (5B - 2
3010TbIM NOKPbITUEM MA) o 1.5 B1/24 B (pe3uctusHoii
NOKPbITUEM) - 30110TO He NofBepPKEeHO | HarpysKn).
BO3AeNCTBUIO - AnanasoH cpefiHNX Harpysok,
NPOMBbILNEHHON Cpeabl | NPV KOTOPbIX 30/10TOe NOKPbITHE
- [inA Manbix Harpy3ok, | 3POANPYeET NOCsie HECKOMbKINX
6onee HM3KOE onepauwii 1 NpoABAAoLLAA NOHOCTbIO
conpoTuBneHne CBOICTBa cepebPAHOHVIKENEeBOro
KOHTaKTa 1 6onee cnnasa AgNi.
CTabunbHble MpumeuaHme: ans 6onee HU3KNX
XapaKTepUCTUKM No Harpysok nepekmntoyeHus, 06blYHO
CPaBHEHMIO C APYTMIA 1MBT (0.1 B - 1 MA), (Hanpumep, B
maTepmanamm. N3MePUTENbHbIX HCTPYMEHTaX),
Mpumeyanue: peKoMeHyeTCA COeAMHUTb 2 KOHTaKTa
CBOIICTBa KOHTAKTOB napannenbHo.
C ranbBaHUYECKUM
30/10TbIM MOKPbITUEM
CyllecTBEeHHO
OT/INYAKOTCA OT CBONCTB
KOHTaKTOB C 30/10TbIM
HanbineHem 0.2 MKM,
KoTopas obecneunBaeT
3alLMTY KOHTAKTOB
TOJIbKO MPW XpaHeHUN,
HO 3KCM/yaTaLMOHHble
XapaKTepUCTUKU Npu
UCMOMb30BaHNN He
CTaHOBATCA Nyylle.
AgNi - CraHpapTHbIN - Harpy3ku pe3uctusHble 1
(cnnas cepebpa | MaTepuan KOHTAKTOB ANA | CNabovHAYKTUBHble
1 HUKens) 60nbLINHCTBaA pene
- Bbicokan
M3HOCOCTONKOCTb
- CpepHee
COMnpoTUBNEHME K
nnasfeHunio
AgCdO - Boicokan - INHAYKUVOHHbIE Harpy3Knn Harpysku
(cnnaB cepebpa | M3HOCOCTOMKOCTb apuratens
1 oKcupa npu 6onee BbICOKNX
Kagmus) AC Harpy3Kax
- bonbuwasa
YCTONUMBOCTb K
pacnnaeneHuio
AgSnO, - Bbicokoe - JlamnoBble Harpysku
(cnnas COMpOTUBNEHME K - OYeHb BbICOKMIA TOK NPW 3anycke
cepebpa n pacnnasneHuio
avokcnaa - Huskoe nepetekaHue
onosa) MmaTepwana npu

Harpyskax

Hepab6ouee HanpsKeHne:
3HaueHWe BXOAHOTO HAMPsXKEHUs, MPU KOTOpoMm pene He GypeT
cpabaTbiBaTh (He BCTpeyaeTcs B JAaHHOM KaTanore).

MuH. HanpsKkeHne cpabaTbiBaHuA (Pa6ouee HanpskeHue):
HauMeHbluee 3HaueHne MPUNOXKEHHOrO HanpPsXXeHUs, npu
npoucxoauT cpabaTbiBaHue pene.

KOTOpOM

MakcumanbHoe Hanps)KeHune:

Hanbornbluee 3HaYeHUEe NPUIIOKEHHOTO HaMPAXEHNA, NPW KOTOPOM pere
MOXeT npopaboTaTb CKOSb YrOAHO [ONroe Bpems, B 3aBUCUMOCTU OT
TemnepaTtypbl OKpy»KatoLLen cpebl (cM. “R”-anarpammbi).

HanpsxeHune yaepxaHus (HanpsKeHne HeoTnycKaHus):

BEIMUMHA HaMNPsKeHUA Ha KaTylkKe, MpPU KOTOPOM pene (KoTopoe
paboTano B Avana3oHe pabouyero HanpsKeHWs) He MPEeKPaTUT CBOEN
paboTbl.

Hanps»keHue oTknioueHns (HanpskeHne 06A3aTeNIbHOrO OTNYCKaHWA)
BeMIMUMHA HaMpsKeHVWA Ha KaTylike, Mpu KOTopom pene (KoTopoe
paboTano B AnanasoHe paboyero HanpPAXeHVsA) HENPEMEHHO OTKITIUNTCA.
To e 3HaueHMe “B pacyeTe Ha eAVHULLY” MOXHO NMPUMEHATb K 3HaUYeHMIo
HOMMHA/NIbHOTO TOKa KaTyWKU ANnA 0603HauyeHUs MaKCMManbHOro Toka
yTeuKu, AONyCTUMOrO B Lienm KaTyLIKN.

ConpoTnBneHne KaTywKn:
CpeAHee 3HaueHMe CONPOTMBIIEHUA Ha KaTyLLKE NPU YCOBUM HOPMabHOM
paboTbl npu 23°C. OTKNoHeHNe +10%.
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OCHOBHble TeXHUYeCK

€ XapaKTepPUCTUKK

HomunHanbHblit TOK NoTpe6neHns KaTywkmn:
CpefHee 3HAueHVe TOKa KaTyWKM MpPU HOMUHANbHOM HampsKeHuu
(npwn 50 Ty ana katywek AC).

MpoBepka TennosawuTbi:

Pacyet noBbilweHUA TemnepaTypsbl

KaTywkn (OT) nporsBefeH C MOMOLLbIO N3MEPEHUA COMPOTUBMIEHUA Ha
KaTyLLKe B ynpaBfsiemMoii Tepmoneyun (6e3 BeHTUNALMN) A0 AOCTVKEHNSA
cTabunbHoro 3HaueHus (He MeHee 0.5 K npu CHATUM noKasaHWn
Kaxkgble 10 MUHYT).

To ectb: AT = (R2-R1)/R1 x (234.5 + t1) - (t2 - t1)

roe:

R1 = HauanbHoe conpoTtusnexve

R2 = KoHeyHoOe conpoTusneHne

t1 = HayanbHoe TemnepaTypa

t2 = KOHeYHoe TemnepaTtypa

MoHocTabunbHoe pene:

neKTpOMexaHUYecKoe pene, KOTOpoe MpW Mofaye HanpskeHus Ha
KaTylKy obecrieumBaeT Mepek/loueHe KOHTAKTOB, U BO3BpalLaeTca B
MNCXOAHOE MOJSIOXKEHMNE NPU CHATUN HANPSAXKEHMNA C KaTYLLIKU.

BucrabunbHoe (MumnynbcHoe) pene:

JneKTpoMexaHVYeckoe pene, KOTOpoe Mpu Mofadye YNpasfsoLero
CUrHana Ha KaTylKy obecrneuvBaeT MepeKIIoYEHNE KOHTAKTOB, U OHU
OCTalOTCA B 3TOM MONOXKEHUN MPU CHATAM HAMNPSKEHUA C KaTyLIKW.
Cnepylowuii  ynpaenaowWwmin - curHan  obecrneymBaeT nepekoyeHne
KOHTAKTOB B MEePBOHAYa/IbHOE MOJOXKEHME.,

Pene c 6noknpoBKoii:

BuctabunbHoe pene, y KOTOPOro KOHTaKTbl MepeknyarTca C NOMOLLbIO
MeXaHnyeckoro mMexaHun3Ma 6}10KI/IpOBKI/I. Flocne,qosaTeanaﬂ
nofava ynpaBnAwWMX MUMMYNIbCOB Ha KaTywKy pene npuBoanT K
nocnenoBaTenibHOMY 3aMblKaHUIO U Pa3MblKaHIO KOHTAKTOB.

Pene c ocTaTOYHOI HAMAarHMYeHHOCTbIO:

BuctabunbHoe pene, y KOTOPbIX KOHTaKTbl MepeknioyaTtca B pabouee
(M 3apaHHOE) MONOXeHWe K3-3a OCTAaTOYHOW HaMarHUYeHHOCTU
cepAeyHKa KaTyLKY pere, BO3HMKaIOWeEN Npu NpoTekaH NOCTOAHHOrO
TOKa uYepe3 KaTywky pene. [lepeknioueHne KOHTaKTOB B obpaTHoe
COCTOsIHME JoCTUraeTca nponyckaHvem Toka DC He6onblworo HomMHana
yepes KaTylKy B obpaTHOM HampasneHun. [na Bo36OyXAeHWA KOHTypa
AC, HaMarHU4YMBaHWe MPOUCXOAUT Yepe3 ANOA, W pPa3MarHUYMBaHue
NpPOV3BOANTCA MPOMYyCKaHWeM TOKa He3HaunTeNlbHOrO HOMUHaNa uyepes
KaTywky AC.

XapakTepuctukm nsonauum

QyHKUMN pene n N3onALMA:

OpHon 13 BaxHeMWwux OyHKUUA pene ABAAETCA KOMMYTMPOBaTb

pasnuyHble aneKkTpuyeckme Lenu. Mpy 3Tom BaXkHO 06ecnednTb BbICOKMIA

YPOBEHb 3NIEKTPNYECKON N30NALUN MEXAY Pa3HbIMU KOHTYpPaMMU.

CnepoBaTenbHO, HEOOXOAMMO COrNacoBaTh XapakTePUCTUKM KOHTAKTHOM

rpynnbl pene 1 XxapakTepucTuKn N30ALNUKY, 1 OTPasnTb 3T TpeboBaHWA B

cneyndurkaumm pene.

DneKkTpoMexaHnyecKme

XapaKTeEPUCTUKN:

* I3onAauna mexpy KaTyLKOW 1 BCeMU KOHTaKTHbIMU. XapaKTeprcTuKa B
KaTanore - 3onaumna mexay KaTyLKol U KOHTaKTHbIMW rpynnamm

* VionAauma mexpy cocepHUMM  (PU3MYECKM), HO  3NEeKTpUYecKu
pasfeneHHbIMM KOHTaKTaMu A1 MHOTOMONAPHOro pene. XapakTepucTmka
B KaTanore - M3onauua mexxay CoCejHMMM KOHTaKTaMu

* /13onAauma mexpay OTKPbITbIMY KOHTaKTaMm (MPUMEHNMO AJ1A KOHTAaKTOB
NO un gna koHTakToB NC B yCnoBuAX, KOrfa KaTyLlKa nog HanpsXeHnem)
XapakTepucTrika B Katanore - M3onauna mexay oTKpbITbiMy
KOHTaKTaMMu.

pene wumelT cnegywouwmne  N30NALMNOHHbIE

OnpepgeneHne ypoBHen nsonaunm
CyljecTByeT HeCKOJIbKO CrocobOB OMNpeAeneHus YpOBHel M30aunm
NPUMEHUTENIbHO K pene:

CornacoBanve usonauuy; 6asmpyetca
HamNpsXeHWA,  KOHTPONMPYEMOro  Ha

Ha YPOBHAX WMMYIbCHOTO
aneKTponuTaHNa

JINHNAX

X1V

nprYMeHAeMOoro obopynoBaHua " cTeneHn 3arpAsHeHnn
HenocpefCcTBEHHOTO OKPY»KEeHUA perie, CMOHTVPOBAHHOIO B YCTaHOBKE.
CnepoBatenibHo, TpebyeTcAa obecneuntb HeOOGXOAMMBIA  YPOBEHb
paspeneHna Mexpay KOHTypamu, COGMIOCTM MOHTaXHble PacCTOAHWS,
KauyecTBO M3OMALUMOHHbIX MaTepuanoB W TA. (CM. JOMONHWUTENbHYIO
nHpopmauuto B pasaene “CornacoBaHuve nsonaumm”).
Tun nzonaunu; Kak ana o6opynoBaHus, Tak U ANA KOMMOHEHT, TakuX Kak
pene, cyllecTByeT HECKONbKO TUMOB (MM YPOBHEN) N301ALMm, TpebyemMblx
anAa pasHbix uUenei. COOTBETCTBYIOWMIA TUM 3aBUCUT OT MPUSIOXKEHUA,
YPOBHA HaMpAXeHUa, M acCOLMMPOBAHHbLIX YCNOBUIA 6Ge30MacHOCTM.
PasHble TMNbl N301ALMMN NePeUnNCieHbl HUXE, Y OHV MPUCYLLN AN1A KaxX[ow
cepuu pene 1 cneundULMpPOBaHbl B pasfenax Katanora XapakTepuctmku
pene, TexHnyeckne faHHble, zonauums.
QOyHKUMOHaNbHaa un3onaumns; MsonAauma Mexpy TOKOMPOBOAALMMU
371eMeHTamMu, HeOOXOANMO LA NpPaBuSIbHOM PaboTbl pene.
Bbasosaa uzonauus; Vzonaums, obecneumsaiowwan 6a3oByio 3aWwmTy oT
NOpaXXeHNA dNeKTPUYECKM TOKOM.
[ononHutenbHaa nsonaumns; Hesasucrumasa M3onAauma B AONOSHEHME K
6a30BOW N30AALMMN ANA 3aLUTbl OT NOPaAKEHNA INIEKTPUYECKMM TOKOM B
cnyyvae paspyLueHus 6a3oBon usonauum.
[BonHaa u3onaums; M3onaums, obbeauHaAowasn
[IOMOSTHUTENbHYIO U30NALMN.
YcnnenHaa wsonauma; OgmHapHaa n3onAauma, npegHasHauyeHHaa ana
3aLLWTbl OT NOPAXKEHUA DNEKTPUUYECKM TOKOM, KOTopas obecrneuvBaeTt
CTeneHb 3al1Tbl SKBMBANEHTHYIO ABOVHON N30MALMUN.
(O6bluHO, pelleHue, KakoW TUM U30NALMK BbIGPaTh, yXKe onpeaeneH B
HOpMax AJ1A COOTBETCTBYOLLEr0 060PYA0BaHNA).

6asoBylo 1

dneKkTprYecKas NPOYHOCTb, Y TECTbl UMNYAbCaMU BbICOKOTO HaNpaXKeHUA;

370 NMb0, OKOHYATENbHAA NPOBEPKA UK UCMbITaHKA MO TUMNaM, KoTopble
NOATBEPXKAAIOT YPOBEHb M30MALMM B TEPMUHAX, KaKoW MUHUMAJbHBbIN
YPOBEHb CKAUKOB HAMPsKeHWs MOXeT BblAep»KaTb YCTPOMCTBO, 3aMepbl
NPOBOAATCA MeXAY PasNMUHbIMUA SNEKTPUYECKUMU KOHTypamu. ITo
€[VHCTBEHHbIVI MeTof OnpeaesieHns PeanbHON U30MALUM, HeCMOTPA Ha
ero rnybokne nctopuyeckre KopHu. Tem He MeHee, kak CornacoBaHue
M30M1ALMUY, TaK W 3amepbl 3MEKTPUYECKOW MPOYHOCTV BaXKHbl AfiA
onpefeneHns ypoBHsA U30NALUN.

CornacoBaHue nsonayun:

B cootBetctBUM ¢ EN 61810-1 mn IEC 60664-1, W30nsumMoOHHble
XapaKTePUCTUKY, MOJyYeHHble A pene, MOryT ObiTb OMucaHbl ABYMs
bYHKUMOHaNbHbIMU  NapameTpamv—  HOMUHanbHbIM  UMMAYSIbCHBIM
HanpspkeHVeM U YpoBHeM 3arpsAsHeHus. YTobbl obecneunTb Hy>KHble
M30MIAIUMOHHbIE CBONCTBA MeXAy pene 1 OObeKTOM MNpUMEHeHNs,
pa3paboTunk obopyaoBaHUA (Monb3oBaTenb pene) JOMKEeH YCTaHOBUTb
HoMuHanbHOe UMNyNbCHOE HaMpsKeHVe COrfacHO ero MPUIoKeHUIo
1 YpoBeHb 3arpa3HeHnsa Ans MUKPOCpenbl, B KOTOPOW HaXOAWUTCs perne.
CneflyeT yCTaHOBUTb COOTBETCTBME MEXAY STUMW ABYMS 3HAUEHUAMMK C
COOTBETCTBYIOLLMMM BENUYMHAMK B pa3fene XapaKkTepucTukn perne.
HoMUWHanbHbIM __ MMAYNbCHbIM __HanpsbkenveMm; YTobbl  yCTaHOBUTb
COOTBETCTBYIOLLYIO CTeMeHb 3arps3HEHNA U HOMWHANbHOE UMMYbCHOE
HanpsKeHVe, HYXKHO CMPaBUTLCA NGO B COOTBETCTBYIOLNX CTaHAApTax
Ha NpoAyKUMio (KOTopble MOTyT ObiTb 06A3aTeNbHbIMK Af1A CeLnanbHOro
TNa 060pyaoBaHMsA), UAW MCMONb30BaTh MPUBEAEHHYIO HUXKe Tabnuuy
6. HomuHanbHOe VMMyNbCHOE HampsXeHue BblbMpaeTca ncxoaa w3
COOOpPaXEHUA HOMVHANIBHOrO HaMpPsKeHWs MUTaHWUSA W KaTeropuu
nepeHanpsKeHus.

Kateropusa nepeHanpsxxeHus; onpeaenseTca B cootseTcTBmm cIEC60664-1,
a TaKXe OMUCbIBAaeTCA B MpuMeYaHusax K Tabnuue «HomuHanbHoe
MMMNyNbCHOE HanpseHue». [OMOMHUTENbHO 3STOT MapameTp MOXeT
cneumdrUMpoBaTbCs B CTaHAApTe Ha 060pyAOBaHMe.

YpoBeHb 3arpsAsHeHus; onpegensetca COCTOAIHVEM cpeabl
HernocpefcTBEHHOTO OKpyxeHus pene (Cm. Tabnuuy 7 «YpoBeHb
3arpsAsHeHus»). Ybegutecb, uto B cneunduKkauum pene npuBeneHb
3HauyeHMsi HOMUHaNbHOIO MMMYNbCHOTO HanpsikeHuUs 1 HomyHanbHoro
HaMpPsKeHNUA UM30MALUM He XyXe, 4YemM Ans  BblOpaHHOro YpOBHSA
3arpA3HeHus.

V-2025, www.findernet.com



V-2025, www.findernet.com

OCHOBHbI€e TEXHMYECKME XapPaKTePUCTUKHN

HomuHanbHoe HanpsaXeHne NnuTaHua:

STOT napameTp OnWCbiBaeT WCTOYHUK SNeKTPONUTaHWa, Hanpumep
230/400 AC xapaKTepu3yeT 3neKTponuTaHye oT NOACTaHLMM C TpexdasHbIM
TpaHchopmaTopom K HenTpanblo. [InA  onpepeneHuAa  Kateropuu
nepeHanpAXeHNA BaKHO 3HaTb TWUM WCTOYHMKA SNEKTPOMNUTAHWUA, T.K. OT
Hero B GONbLUIOW CTENeHW 3aBUCUT YPOBEHb VMMYNbCHOrO HanpsXeHUs,
npuxofALiero oT Lenen NUTaHUA, YTO BaXXHO MPUHMMaTb BO BHUMaHue
npu Bblbope Tuna pene. OfHako BOBce He 06A3aTeNbHO BbIGMpPaTh pene
C HOMUHANIOM PaBHbIM MAKCUMANIbHOMY HamnpAXeHWIo CeTU NUTaHuA. T
onpepenaeTca napameTpom HoMmuHanbHoe HanpsaxeHve n3onAumn.

HomuHanbHoe HanpsaXeHne nsonayum:

3To BOOOGpakaeMoe 3HaueHue HanpshKeHus, KOTopoe MOKasblBaeT, uTo
n30nAuuna pene cnocobHa paboTtaTb NPV HaNPSXEHUAX BMAOTb JO 3TOro
ypoBHA. Vmente BBMAY, 4TO 3HayeHMe HOMUHaNbHOrO HanpAXeHUA
M30M1ALUY BbIOMPaeTcs U3 Cnncka NpeanoYTUTeNbHbIX 3HaueHuiA. [nsa pene
Finder, 250 B n 400 B npvMeHsAOTCA ABa NPeANOYTUTENbHBIX 3HAYeHus,
KOTOpble COOTBETCTBYIOT [AMana3oHaM HamnpsKeHWU 3NeKTPonuTaHua
230 B L-N 1400 B L-L, Hanbonee 4acTto nprmMeHsAEMbIX Ha NPaKTUKe.

Tabnuuya 6 HomuHaneHoe UmMnynbCcHoOe HanpsAXxeHue

HomuHanbHoe HomunHanbHoe
HanpaxXeHne HomuHanbHoe uMnysnbcHoe
anektponutauua B X HanpseHune kB
3-¢pasHan Kateropusa
3-¢asHan 1-¢pazHan B nepeHanpskeHus
cuctema cucrema

| Il 11} v
o1 12000240 | oT112000250 | 0.8 1.5 2.5 4
230/400 250/400 1.5 25 4 6
277/480 320/500 1.5 2.5 4 6

(1) B cootBetcTBUM C IEC 60038.

MpumeuaHune: OnpepeneHne KaTeropuii nepeHanpskeHUsa B Tabnuue
npviBefeHo ana uHpopmauun. [eicTsylollee 3HauyeHWe KaTeropum
nepeHanpskeHus cnepgyet 6patb U3 cneyudukaumm  mn3genva B
COOTBETCTBUM C KaTeropmen npumeHeHus perne.

Kateropua nepeHanpsxeHua | npumeHseTca Ans  obopyaoBaHus,
YCTAHOBNEHHOrO U MOAKJIIOYEHHOTO B CTaLMOHAPHbIX JNeKTpoLmTax
3[aHUIA, B KOTOPbIX NPeNPUHATbI Mepbl Af1A OrPaHNYeHNA A0 3aAaHHOro
KPaTKOBPEMEHHbBIX NepeHanpsKeHnin.

Kateropua nepeHanpsxenus Il _npumeHseTca pna obopynoBaHus,
YCTAHOBMEHHOrO U MOAKJIIOYEHHOTO B CTaLMOHAPHbIX JNeKTpoLmTax
34aHUN.

Kateropua nepeHanpsxenua Il _npumeHsetca Ans obopynoBaHus,
YCTaHOBMEHHOTO 1 MOAK/IOUEHHOTO B CTALMOHAPHbLIX 3NEKTpoLuTax, B
YCIIOBUAX, KOrfAa MeeTca 6osbluas cTeneHb JOCTyNa K 060pyaoBaHMio.
Kateropua nepeHanpsikeHua IV npumeHseTca ana obopynoBaHus,

npefHa3HauYeHHOro AfiA  MPUMEHEHWA B WM OKOMIO  [NaBHbIX
pacnpeaenuTenbHbIX LUTOB.
Tabnuua 7 YpoeeHb 3a2pA3HeHUs
YpoBeHb
3arpasHeHs HenocpepnctBeHHOE OKpYXeHMe pene
1 HeT 3arpA3sHeHnA Unm TonbKo cyxoe 3arpAasHeHue,

3arpsA3HeHne He 3MeKTPOGU3NYECKOrO
npouncxoxgeHus. CreneHb 3arpsA3HeHNs He OKasblBaeT
CyLEeCTBEHHOTO BAUAHNA

2 TonbKo 3arpsizHeHVie He 3N1eKTPOdU3UYECKOro
NPONCXOXKAEHNA, KPOME CITyHaiHO BPeMeHHON
NPOBOAMMOCTY, BbI3BaHHOW NMapa3nUTHON eMKOCTbIO.

3 3arpsizHeHue, NPUBOAALLEe K YCTOMYMBbLIM
MapasuTHbIM EMKOCTAM BCIIEACTBUE
Ha3NeKTPU30BAHHOW MbIAV U BIAXKHOCTW.

B 3aBMcMMOCTM OT CTaHZApPTOB MPOAYKLUYW, YPOBEHb 3arpAsHeHua 2 u
3 06blYHO NpeanucbiBaeTcA cobniopatb. Hanpumep, Hopmbl EN 50178
(3neKTpoHHble MNpubopbl ANA NPYMEHeHWA B CUCTEMaX CUNOBOTO
9M1eKTPONUTAHNA)  MPEeANUCHIBAIOT  NPW  HOPManbHbIX  YCIOBUAX
BbINO/IHEHNE HOPM YPOBHA 3arpsA3HeHua 2.

dneKTpuyeckas NPOYHOCTb:

MOXeET ObITb ONMcaHa TepPMUHAMM MEPEMEHHOTO HaMPMKeHWUA  Uan
TEPMUHAMM CKauka HanpsKeHWA (Npu ANUTeNbHOCTM mmnynbca 1.2/50
MKC). COOTHOLLUEHME MeXAY 3HAUYEHVAMU MEepPeMEHHOro HanpsXeHus
M 3HAaUYEHUAMM CKauyka HanpskeHuAa npeactasneHo B |EC 60664-1
Mpunoxexne A, Tabnuua A. 1.) Ona Bcex pene Finder BbinonHeH 100 %
TecT npu 50 I, NepemeHHOe HanpaXeHWe, NPUNOKEHHOe MeXay BCemu
KOHTaKTaMW 1 KaTyLUKOM,

MeXJy COCeAHVMM KOHTaKTaMn U MexAay OTKPbITbIMU KOHTakTamu. Tok
yTeUKM JOSKEH COCTaBNATb MeHee 3 MA. TunoBble TeCTbl NPOBEAEHbI KakK C
nepemMeHHbIM HanpsaXKeHeM, Tak 1 C HaNPAXXeHNeMm curHana.

N3onAaumnoHHble rpynnbi:

310 ycTapeBwaa knaccudukauma (Hanpumep C  250), KoTopas
cooTBeTcTBOBasa ctaHaapty VDE 0110. 3Ta KnaccudurKkauma 3ameHeHa Ha
HOBYI0 COOTBeTCTBYIOLLYI0 COrlacoBaHMio U3oNALMN.

SELV, PELV n 6e3onacHoe pasgeneHue:

CornacoBaHve U30MALUUM, Kak W3JIOKEHO paHee, obecneymBaer
N30MALMIO OT OMACHbIX HaNPAXKEHWUI OT APYTUX SNEKTPUYECKMX Lienen [o
6e30MacHOro YpoBHsA, HO He MOXET rapaHTUpPoBaTb 6e30MacHOCTb Mpu
HenocpefCTBEHHOM KOHTaKTe fofeii ¢ 060pyJoBaHNEM HV3KOBOJIBTHBIX
3NEKTPUYECKMX Lenew, Nnbo B Cilyyasx KorAa NpupofHble GaKkTopbl 1im
MecTopacnonoxeHne obopyfoBaHNA NPefCcTaBAAlT 0COOY0 OMacHOCTb.
Mo 3To npuumHe AnNA 0cCobO OMacHbIX MNPUIOKEHWI (Hampumep
nomelleHne nna.aTenbHOro 6acceiiHa, BaHHble KOMHaTbl U T.A.) MOXeT
NOHaZoBUTbCA CUCTEMa C pa3aenbHbIM CBEPXHU3KUM HanpsxeHuem (SELV
unu PELV), KoTopad no cBoel CyTM UMEEeT BbICOKYIO CTeneHb 3alyuTbl
N ABNAeTcA 6e30MacHol, MMeeT Gosiee BbICOKYIO CTemneHb $U3MYecKon
n30nALNN.

SELV (Pa3genbHoe cBepXHU3KOEe HanpsKeHune)

SELV (Pa3penbHoe CBepXHU3Koe Hanps)xeHue) nocturaetcs
NpVYIMeHeHeM [BOWHOW WAN YCUAEHHOW M3onauun 1 obecrneyeHnem
Mep no «b6e3omnacHOMy pasfeneHuo» OT  OMacHbiX LUenei B
COOTBETCTBUM C HopmatmBamu Uenen SELV. HanpsaxeHnne SELV
(MmeloLee M30MIALMIO C 3a3eMyieHVeM) MPOU3BOAUTCA OT 6e30omacHbIX
TPaHCPOPMaATOPOB VMELWMUX YABOEHHYIO MW YCUNEHHYIO W30MALMIO
Mexgy OOMOTKamu, a Takke BbIMOSHALWUMU Apyrie TpeboBaHMA Mo
6e30MacHOCTY, cneundULMPOBaHHbIE B COOTBETCTBYIOWMX CTaHAapTaX.
MpumeyaHe: 3HayeHNe «6e30MacHOro HanpAXKeHUA» MOXET OTINYATLCA
3aBMCUT OT MPaKTUYECKOTO MPUMMEHEHWA W OTpacieBblX CTaHAAPTOB.
BonbwunHcTBO pene Finder obecneumBaioT cneuynduryeckne TpeboBaHusA
K uenam SELV B cTaHOapTHOM MCNONHeHWUN, a CneunanbHble Bepcum pene
62 cepun UMeIOT AOMOSTHUTENbHBIN 3aLMTHBIN Gapbep Kak onuuio.

PELV (3awnTHOe CBEpXHU3KOE HanpsAKeHue):

PELV  (3awmTHOE CBEpXHW3KOE Hamnps)KeHue) Kak MW  cuctema
SELV ~ obecneumBaeT HM3KME PUCKM  HeECYACTHbIX Cly4yaeB  OT
KOHTAaKTOB C MPOBOAHMKaMN C BbICOKMM HampsKeHWeMm, HO B

otnnumn ot SELV mmeeT nopknioyeHne K 3alMTHOMY 3a3eMiIeHuIo.

AHanoruyHo SELV, TpaHchopmaTtopbl JOMKHBI UMETb 0OMOTKM C ABOHON

WUV YCUNEHHOW u30nAuMen, WM 3alUTHbIA 3KpaH C 3a3eMieHuneMm.

MpuHMMasa BO BHUMaHWe, YTO B OOJSIbLUMHCTBE C/lyYaeB HanpsXeHWN

JMeKTponuTaHua cocTtaBnser 230B u pene pabotaer ¢ obenmu

HU3KOBONBTHLIMUA LenAMU (MEPBUYHBIA 1 BTOPUYHBIA KOHTYpbI), pene,

a TaKKe BCe KOMMyTaLMOHHble YCTPOWCTBA [OMKHbI COOTBETCTBOBaTb

cnegytownm TpeboBaHMAM.

e Llenb HM3Koro HanpseHua n uenb 230 B pomkHbl ObITb pa3feneHsbl
LBOHOW U YCUNEHHON M3onAaumMen. OTO O3HaYaeT, YTo MeXay AByMA
3NEKTPUYECK MM LienamMy AoSKHa obecneumBaTbCa dneKTpuyeckas
NPOYHOCTb 6 KB (1.2/50 MKC), BO3AYLUIHbIN 3a30P 5.5 MM 1, B 3aBUCUMOCTMN
OT YPOBHA 3arpA3HeHWA 1 MPUMEHEHHbIX MaTepuanoB, PaccTOAHUA

SNEKTPUYECKUX TUHNIA.

* dnekTpUYecKne Lenu ¢ pene JOMKHbI ObITb 3alUMLLEHbl OT 3amblKaHUA
WM WYHTUPOBAHWA,  BbI3BAaHHOTO  GNM3KMM  PacrosioXKeHVem
TOKOMPOBOAALMX ~ 3NIEMEHTOB. JTO  [OCTUraeTca  GpU3NYecKum

pasfeneHviem Leneii ¢ MOMOLLbIO N30AMPOBaHHbIX KaMep BHYTPY perse.
MpoBofa AnA MOAKNIOUEHMA pene, KOMMYTHpPYIOLMe Lienu ¢ pasHbim
HanpsXXeHneMm, TakxKe HaaneXnT GpU3nNYecKn M3oNnpoBaThb pYr OT Apyra.
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OCHOBHble TeXHUYeCK

€ XapaKTepPUCTUKK

O6bIYHO 3TO AENAETCA C NOMOLLbIO pa3fenieHHbIX Kabesb- KaHanoB..
° [Ona pene, yCTaHaBNMBaeMbIX Ha MeYyaTHbIX MaTtax, cnegyet
cobniopatb onpepeneHHoe pacctoAHue mexay 31eKTponpoBoAALlnMN
[OpOXKaMM C  pa3sHblM  HanpsXeHnem. [lonofIHUTENIbHO, BO3MOXHa
YCTaHOBKa 3a3emMnaowmnx 6apbepoa mexay AOpOoXKaMmu C onacHbIM U
6e30MacHbIM HanpAaxeHnem

HecmoTps Ha KaxkyLLyHCA CIOXKHOCTb BCEX TPeBOBaHWA, Nofib3oBaTtesb
[OSIKEH M03a60TUTCA TOMBKO O BbIMONHEHU NMOCAEAHVX ABYX MYHKTOB.
PekomeHAayeTcs UCMOoMb30BaTb PO3ETKY, Y KOTOPbIX KIeMMbl Afs
MOAKMIOYEHNA KaTYLLIKM 1 KOHTAKTHbBIX FPYMM PacroNoXKeHbl C PasHbIX
CTOPOH.

OCHOBHbIe TeEXHNYeCcKne XapaKTepucTtnkn

Lunkn:

BpeMA 3aMblKaHVWA W MOCieAylowWero pasmblKaHUA KOHTaKTOB perne.
Bo Bpemsa UyKna Ha KaTyLIKy NoAaeTca Y CHUMAETCA NUTaHWE, @ KOHTaKTbl
3aMbIKalT 1 pa3MblKato Liemnb [0 NePBOHAYaNbHOrO COCTOAHUS.

Mepuopa:
BpemsaA npoxoXkaeHns ogHOro LmKna.

Pa6ouuin pakTop (DF):

Bo Bpemsa npoxoxpaeHus uukna DF - 5To cOOTHOLEHNe Mexay BpeMeHeM
nojaunm MNWTaHUA U OHWM NepUuoaoM. [NiA HenpepbiBHOrO pexuma
paboTbl DF =1.

MpogomkurenbHas paborta:

B 3TOM cocTosiHUn KaTylwkKa NOCTOAHHO HaxoAUTCA NOA HanpAXeHuem,
nméo HaxoguTCA Noh HanpsaXeHnem MaKCUMaZbHO MpOoAOoSKUTeNIbHOe
BpeMsl, MPU KOTOPOM AOCTUMAETCS TEMMNEPATYPHbI GanaHc.

MexaHunuyeckasa fONrOBEYHOCTb:

DTOT TeCT BbIMOMHAETCA C NMOMOLLbIO NOJAYN HAMPAKEHUA Ha KaTyLUKun
HeCKONbKIX pene ¢ 4YacToTo 5-10 UMKNIOoB 3a ceKyHAy 6e3 NpunoxeHHom
HarpysKu Ha KOHTaKTbl. DTO YCTaHaBNMBaET NpefesibHY0 MPOYHOCTb pene,
roe snekTpuyeckas [ONrOBEYHOCTb KOHTAaKTOB He paccMaTprBaeTcs.
MakcumanbHas 3neKkTpryeckas SONroBEYHOCTb MOXET, TakuM 06pasom,
OblTb NMPUOAVIKEHA K MEXaHU4YecKon [ONroBEeYHOCTU, MpPU KOTOPOWi
Harpyska Ha 3/1eKTpryecKme KOHTaKTbl O4eHb Masa.

Bpems cpabartbiBaHuA:

TunuuHoe Bpema (ycpeaHEHHOe 3HaueHre ANA KaTylleK C HanpaXeHnem
DC) 3ambikaHua NO KOHTakTOB OT MOMEHTa Mofauu HamnpsXkeHWsa Ha
KaTywKy pene. OHO He BKouyaeT Bpema Apebesra (CM. crepyowmin
npvmep).

Bpems pa3smbiKaHus:

-0nA  nepeknioyalolyX KOHTAKTOB: TUMWYHOE 3HaueHWe BpemeHu
3amblKaHWA (ycpegHeHHoe 3HaueHne AN KaTywek ¢ HanpsikeHnem DC)
NC- KOHTaKTOB OT MOMEHTa CHATWA HampsXXeHUs C KaTylwKku pene. He
BK/lOUaeT Bpems gpebesra.

-Ona  NO-KOHTaKTOB: TWMUYHOE 3HAUYEHWE BPEMEHW pPa3MblKaHWA
(ycpeoHeHHOe 3HaueHMe [Ana  KaTywek ¢ HanpsxeHuem DOQ)
NO- KOHTaKTOB OT MOMEHTA CHATUA HAaMPAXKEHNA C KaTYLIKN pere.

MprimeyaHwe: Bpemsa OTKIOUEHUSA HarpysKn BO3pPacTeT, eC 3aluUTHble

Mogynu (GVOA VNN CBETOAWMOA+AMOA) MOACOEAVHEHBI MapannenbHo

KaTyLKe.

XVI

Bpems gpe6esra:

TUMWNYHOE 3HaYeHne BpeMeHU (ycpeaHeHHOe 3HaUeHe), Koraa KOHTaKTbl
BO BPeMs 3aMblKaHUsA BUPUPYIOT O MOMEHTa MOJSIHON CTabunmnsaunm B
3amkHyTOM coctoaHuW. [Ina NO 1 NC KOHTaKTOB 3Ta BeflMyMHa pasnnyHa.
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CpabatbiBaHue OTtnyckaHne

Ta Bpems cpabatbiBaHuA

Tg Bpema apebesra ana NO KoHTaKTa
Tc Bpemsa pasmbikanusa (NO pene)

To Bpems pasmbikanua (NO pene)

Te Bpema gpe6esra ana NC KoHTaKTa

[inAa Kaxporo TMna pene B KaTanore ykasaHo Bpemsa cpabaTtbiBaHUA

1 OTMyCKaHwA, a Bpema Apebesra KOHTAKTOB yKa3aHo B pasaene
«TexHMYeCKre XapakTePUCTUKIY, KOTOPbI CnepyeT 3a pasfesiom
«MHbopmaLma ans 3akasan.

Bce 3T1 3HaueHuA cnepyeT paccmMaTpuBaTh Kak «CpeAHMe» 3HaueHus, T.K.
HeKoTOpble pesie MOryT NMoKasblBaTb BPeMeHa, OT/IMyatoLmeca NpumepHoO
Ha % 3 MC OT yKa3aHHOro 3HauyeHua. ina pene c katywkon AC Takune
pasnunuma moryT gocturatb 10 mc.

TemnepaTypa oKpy»<aloLeii cpegbi:

TemnepaTypa HenocpefCTBEHHOTO OKpyXeHua pene. Heobxoanmo
COOTHOCWTb TemMnepaTypy OKpy»KatoLueli cpefibl MO0 C KOMHaTHOW, 6o
C TemnepaTypoy Ha ynuue, B 3aBUCMMOCTU OT TOTO, FAe PacroioXeHO
obopypoBaHue. [Inf  KOPPEKTHOro  U3MEepeHus  TemrepaTypbl
OKpYy»KatoLLieil cpefbl, MpU KOTOPOoK paboTaeT yCTPOMCTBO, HAZl0 N3B/eYb
pene, n NOMECTUTb Ha €ro MecTo U3MepPUTENbHbIA 3neMeHT. MNpu 3Tom
cocefiH/e 3eMeHTbl CXeMbl [OSKHbI paboTaTb B LITATHbIX YC/IOBUAX.
Tonbko NpW 3TUX YCNOBUAX MOXHO Y4yeCTb TersoBbigenieHnsa Bcex
YCTPOWCTB SNEKTPUYECKON CXEMbI.

[nana3oH AONYCTMMbIX TeMnepartyp:

TemnepaTypa OKpyKalowei cpeabl B MeCTepacronoXeHus pene,
npy  KOTOPOM rapaHTUpyeTcA HopMmanbHas pabota pene (mpwu
npesycMOTPEeHHbBIX YCI0BUAX).

[AnanasoH AonycTUMbIX TeMnepaTyp Npu XpaHeHnn:
OTO AManasoH AONyCTUMbIX TemnepaTtyp, pacluMpPeHHbIn CBePXY 1 CHU3Y
Ha 10°C.

Kateropusa sawutbi:
B cootBeTcTBMM € EN 61810-1 Kateropumn pene RT o3HaualoT cTeneHb
3alWmMTbl KOpryca pene:

Kateropusa sawmtbi CTeneHb 3aWuThbl

RT O | beckopnycHoe pene | Pene He 060pyf0OBaHO 3aLMTHBIM KOPMYCOM.
RTI | Penec Pene c kopnycom, 3awmiatownum ero
MNblI€3aLNTHBIM MEXaHW3M OT Mbln.
KOpMycom
RT Il | Pene c 3awuton Pene, KoTopoe MOXXHO aBTOMaTUYECKN
OT nonagaHus nasTb 6e3 prcka nonagaHus Mmateprana
dntoca nariKku BHYTpb perne.
RT Il | BnaroHenpoHu- Pene, KoTopoe MOXHO noasepraTb

Laemoe pene NpPOMbIBaHMIO nocne naiiku, 6e3 pucka
nonajaHvA BHYTPb pene Mmatepranos

nanku nnm MOKLWNX )KI/I,EI,KOCTeIZ.

KaTeropum sawurbi Ana cneymnanbHbIX NPUIOKEHUI

RT | 3anevataHHoe pene | Pene, Kopnyc KOTOPOro MNOSIHOCTbIO

\% 3anevaTaH oT aTMOChEepPHOro BO3LeNCTBUA.
RTV | TepmeTnyHo 3anevyaTaHHoe pesie C BbICOKMM YPOBHEM

3aneyataHHoe penie | repmMeTnyHOCTU.

V-2025, www.findernet.com



V-2025, www.findernet.com

OCHOBHbI€e TEXHMYECKME XapakTe

KaTeropuu sawurbl Kopnyca: - B cootsetctaumm ¢ EN 60529.

MepBaa uudpa - Hopma 3alWmUTbl OT MPOHWKHOBEHUA WHOPOLHbIX

06BEKTOB BHYTPb pesie, a TakKe JOCTynma K OnacHbiM yacTtam. Bropas

undpa - Hopma 3alMTbl OT NPOHUKHOBEHUA BoAbl. [pagymposka IP gna

HOPMasbHOrO MCMONb30BaHNA pefie B PO3eTKaxX WM YCTaHOB/IEHHbIX Ha

neyaTtHbIx nnatax. [na po3eTok, IP 20 03HavaeT, 4To po3eTka 3alyuLleHa ot

“nonapaHus nanbuamn” (VDEO1T 06).

Mprmepbi:

IP 00 = be3 3awmnTbl.

IP 20 = 3awmTa OT MPOHUKHOBEHNA WHOPOAHbLIX OOBEKTOB AMAaMETPOM
12.5 Mm unm 6onee. bes 3aWnTbl OT NPOHUKHOBEHNWA BOAbI.

IP 40 = 3awmTa OT MPOHUKHOBEHNA WMHOPOAHbLIX OOBEKTOB AMaMETPOM
1 MM unm 6onee. bes 3aLWMTbl OT NPOHNKHOBEHNA BOADbI.

IP 50 = 3awmTa OT  MPOHUKHOBEHUA NMOPOLLKOBbIX  06BbEKTOB
(NPOHVMKHOBEHME NbIIM MOMHOCTBIO He MNPeAoTBpPaLLAeTCs, HO
NblNlb HE CMOXET MPOHNKHYTb B JOCTaTOYHOM KOSIMYECTBE, UTOObI
oKasaTb HeraTBHOe BAMAHME Ha paboTy pene). be3 3awutbl ot
NPOHVKHOBEHWS BOADI.

IP 51 = AHanoruyHo IP 50, HO ¢ 3alMTOl OT NPAMOro NonagaHnAa Kanenb
BOAbI

IP 54 = AHanornyHo IP 50, HO C 3aLMTON OT NoNafaHWA PacnbiIAeMOn BOgbl
BOAbI CO BCEX HANPABMIEHWI — OFPaHNYEHHAA CTEMNEHb 3aLUTbI

IP 67 =MNonHaa 3awmTta OT MNPOHMKHOBEHUS MOPOLUKOBbIX 3/1EMEHTOB
(nnoTHOW nbiM) ¥ 3awmTa OT 3ddeKTa He[oNroBPEMEHHOIO
norpy»keHus B BOAY.

Bubpo3almieHHOCTb:

MakcumanbHoe 3HauyeHue KonebaTenbHON BUOPaLMW ycKOpeHua AnA
YacToT B AmManasoHe 5...55 [, KoTopble MOTyT ObITb MPUNOXKEHDI K pene
no ocu X 6e3 oTkpbiTA NO KoHTaKTa 60nee uem Ha 10 MKC (Mpu nogaye
nuTaHmMa Ha Katywky) nnn NC KoHTakTa (npu OTCYTCTBUM MUTaHUA Ha
kaTywke). (Ocb X NMpoxoguT 4yepe3 MAOCKOCTb NIMLEBON MOBEPXHOCTU
pene, Ha KOTOPOW PacnosioXeHbl KOHTaKTbl pene). MNpun nogaye nutaHna
BMOPO3aLLMLLEHHOCTb OObIYHO BblLLE, YeM MPY ero OTCYTCTBUN. [laHHble Mo
[PYrMM OCAM 1 YaCTOTHbBIM fiMana3oHam, Mo 3anpocy.

YAaponpo4HoCTb:

MakcumanbHbI MexaHndeckuin yaap (8 ¢opme MosyBOsHbI CUHYCOMAbI
11 MC), BOMYCTUMOe Mo ocu X, MPU KOTOPOM KOHTaKT He pa3mblKaeTtcs
>10 mc. [laHHbIEe MO APYTIM OCAM MO 3anpocy.

MonoxeHune npun ycTaHOBKe:

pa3speLleHo nio6oe nosioxeHne npun yctaHOBKe pene, ecin OHO He
0603HaueHo npamo. [nAa (I)I/IKCEILI,I/II/I pene B poO3eTKe HaCTOATENbHO
peKkomeHayeTcaA MCNoNb30BaTb MeTainyeckme uan nnactMmaccoBble
Knunncol.

MoTepn mowH ocTn:
3HaueHne MOLHOCTK, pacTpauMBaemMon pene B paboyem COCTOAHWM
(6e3 HarpysKmu Ha KOHTaKTbl OO C HOMUHANIbHOW HarpysKol yepes Bce
NO KOHTaKTbI) 1 MOXET ObITb MCMOJIb30BAHO MPW pacyeTe TenoBblAeNeHns
KOHCTPYKLMUV NaHenu.

PekomeHayemoe paccTosiHue Mexpy pene,
nevyaTHou nnarte:

3T0O MWHMManbHOEe pPacCTOAHWE, PEKOMEHAYeMOe TMpu  YCTaHOBKe
HeCKOMIbKMX perne Ha ofHy nniaTty. Heo6xoanmo TakKe yyecTb NocafjouHble
MecTa [inA OCTasIbHbIX KOMMOHEHTOB, UTOObI OHW HE HarpeBanu pene npu
cBoel pabore.

YCTAQHOBJIEHHbIMN Ha

MoOMEeHT 3aTAXKV BUHTOB:

HomunHanbHoe 3HaueHvie KpyTALLero MOMEHTa, KOTOpPOe MOXHO WCMoNb30BaTh
ONA 3aTAKKM KIEMMHbIX BUHTOB, B cooTBeTcTBUM ¢ EN 60999, uto coctaBnsaet
0.4Hm ans BUHTOB ¢ pe3bboi M2.5, 0.5 Hv ans BUHTOB ¢ pe3bboii M3, 0.8 Hv ans
BUHTOB C pe3bbort M3.5, 1.2 Hw ans BrHTOB ¢ pe3bboin M4, 2 Hm ana BUHTOB €
pe3bboit M5. PekoMeHAOBaHHbIE 3HAUEHUA MOMEHTa 3aBMHYVBaHUA YKa3aHbl B
KaTanore. [lonyckaeTca npesbileHne ycunua Ha 20%.

@ BO3MOXHO UCMONb30BaHIIE OTBEPTOK C MIOCKVM M KPeCTOOOPA3HbIM LAMLIOM.

MuHUManbHbIN pa3smep nposopaa:
Ecnn He ykasaHO MHOe, AnA BUHTOBbIX KNEMM WCMOMb30BaTb MPOBOA C
MUHVMasbHbIM ceveHriem 0.5 Mm2.

MakcumanbHbI pasmep npoBoaa:

MakcrmanbHoe ceyeHrie NpoBofa (OAHO- WAN MHOFOXWJIbHBIA NPOBOA
6e3 HaKOHeUHMKa), KOTOPbIA MOXET OblTb MOACOEAMHEH K KaXAoMy
BbIBOZY (Knemme). infA npyMeHeHWA C HAKOHEYHNKOM ceyeHune npoBoaa
HeobX0AMMO YMeHbLWIUTb (Hanpumep, ¢ 4 fo 2.5 MM, € 2.5 fo 1.5 Mm?, ¢
1.5 0o 1 Mm?).

MopknioueHne 6onee ogHOro NpoBoAa:

B cootBetctBUM ¢ EN 60204-1, fonyckaetca nopasof AByX wnu 6onee
NpoBOAOB K ofjHOI Knemme. BcAa npopykuma Finder paspaboTtaHa Takum
06pa3om, UToObI KaXK bl pa3bem Obi paccunTaH Ha 2 v 6onee NPOBOAOB.
MckntoueHne — 6e3BMHTOBbIE KNeMMbl 1 push-in.

BIIIHTOBbIe KNeMMbl € 3aXKNIMHOI KNneTblo:

SbdekTBHO GUKCMPYIOT TBEpAble, MHOFOXWibHblE U “LIHYpOBble”
npoBoaa, HO He MOAXOAUT AN MPOBOJOB C BUbYATBIMU HAKOHEUHMKAMU.

BIIIHTOBbIe KNeMMbl <Mop Wanby»:

SbdekTBHO PUKCMpPYIOT NpoBoda C BUAbYATBIMM  HAKOHEYHWKaMMU.
He pekomeHayeTcs uCNonb3oBaTb C TBEPAbIMMA U MHOTOXUbHBIMM
nposogamu.

bBe3BMHTOBbIE 3aXKVIMHbIe KNeMMbl (MPY>KUHHbIE):

HaKOHeYHUKNM npoBonOoB ¢I/IKCI/IpyIOTCﬂ noa [OaBlieHnem 3aXKUMHOM
nnacTuHbl. Knemma npu MOHTaXxe npoBOAa OTKPbIBAa€TCA HaXaTnem
OTBEPTKN.

@ Knemmbi Push-in:

AHaNoOrMyHoO CTaHZapPTHbIM 6€e3BMHTOBbBIM 3aKMMHbIM Knemmam, nposoa
(I)I/IKCI/IpyeTCﬂ noa [HaBfieHMEM 3aXXMMHOW nnacTUHbl. OfHOXWNbHbIE
npoBoda WM  MHOFOXWinbHble MNPOBOAa B HaAKOHeYHUKe npocTto
BCTABNAKTCA B KeMMy. [nAa MOHTa)ka MHOTFOXW/bHbIX NPOBOAOB 6e3
HAaKOHEYHNKOB, a TaKXe AnA N3BNeYeHNA NPOBOAOB BCEX TUMOB, HY>KHO
HaXaTb KHOMKY pAaOM C KNneMMon.

y Mepembiuka

Mepemblukn - 3TO aKceccyapbl, NpefHa3HauyeHHble ANA YnpoLieHuA
3NEKTPOMOHTaXa 1 06bIYHO VCMOSB3YIOTCA NP MOAKIIIOUEHNN HECKOMBKIX
KaTyLlekK.

CnepyeT 0bpaTuTb BHVMMaHWe Ha CyMMapHbI TOK, KOTOPbIA OHU MOTYT
NpoBOAUTb, €CNM MepeMbluk/ WCMOMb3yeTca ANA COeAMHEeHUA Lenei
Harpy3ku. ObpatuTe 0coboe BHMaHUE Ha YCTONUYMBOCTb MEXaHUYECKOTO 1
3N1EeKTPNYECKOro COeANHEHMA Nepemblyek (MCMob30BaHKe nepemMblyek He
peKOMeHAYeTCA B MPUIOKEHUAX, TAE OXKMAETCA HenpepbiBHasA BUOpaLms).

SSR - TBepaoTenbHbie pene

SSR TBepAoTenbHble pene:

Pene wucnonbsyowme nonynpoBOAHMKOBble — TexHomoruu, 6onee
NPOrpPeccMBHbl MO CPABHEHMIO C 3MIEKTPOMEXaHMYeckummn pene. Ha
NPaKTUKE, Harpysky, KOMMYyTUpPYyemble ISTMMW pefie He Bbli3blBaloT
NPUropaHnsl KOHTAKTOB, 1 CNEeAOBATENIbHO HE MPOUCXOAUT NepeTeKaHns
MaTepuana KOHTaKToB. TBeppoTesibHble pene ob6ecneumBaloT BbICOKYHO
CKOPOCTb MEPEK/IOUYEHNA U TEOPETUYECKM HeorpaHWYeHHoe Bpems
akcnnyatauun. OgHako, npu KommyTaummn Harpysok DC, TBepfoTenbHble
pene 4yBCTBUTENIbHbI K MOAAPHOCTY, MU MpU Bblbope pene cnepyeT
YUUTbIBATb BENIMUYMHY MakcMManbHoro 6iokuhe.otuj HanpseHus.

OnTtonapa:

[lnAa Bcex TWNOB TBEPAOTENbHbIX pesnie, MPYBEAEHHbIX B KaTasore,
3MeKTPUYECKaa M30NALMA MeXAY BXOAHbIM U BbIXOAHbIM KOHTypamu
peannsyeTca npv NOMOLLM ONToMNapbl.

[inanasoH KOMMYTUPYeMbIX HanpsKeHui:
[lnanasoH HanpsAXXeHW Harpy3K1 OT MUHUMAIbHOTO O MaKCMMaJIbHOTO.

MuHVManbHbIN TOK NepeKknoYeHnn:
Mu1HVManbHoe 3HaueHne ToKa Harpy3Ky HeobxoAMMOoro AJia obecneyeHus
KOPPEKTHOIO BKNOUYEHNA U BbIKNIOUYEHNA.

YnpaBnsawowmi ToK:
Ynpasnatowmin Tok: HomrHanbHoe 3HaueHne ToKa Ha Bxoae, npu 23 °Cun
NPY HOMUHANIBHOM HaNpPAXKEHUN.

Xvil




OCHOBHble TeXHUYeCK

€ XapaKTepPUCTUKK

MakcnmanbHoe 6n0KV|py|ou.|,ee HanpaXeHune:

MaKkcManbHbIN YpOBEHb HanpAXeHWA Ha BbIxoAe (HarpysKa) KOTOpoe
pene MOXeT BblAep»aTb.

Pene ¢
KOHTaKTamMn (C MeXxaHMN4YecKom CBA3bl0), NUau

pene 6e3onacHocTN

npnHyanTesibHbiM  ynpaBieHnem

PenecnpuHygutenbHbIMynpaBieHNeMKOHTaKTaMM3TO pefecrneLnanbHoro
TMna, obecneuuBatouwlee  crneunduyeckre — eBponenickue  HOPMbI
6e30MacHOCTW. DT penie 06blYHO MPUMEHAIOTCA B CUCTEMAX, B KOTOPbIX
Ba)KHO 06eCneynTb onepaLMoHHY 6e30MacHOCTb 1 OTKAa30yCTONUNBOCTb
B paboTe o6opyfoBaHUA. TN pene JOMKHbI UMETb Kak MUHUMYM OAWH
NO v ognH NC KOHTaKT C MPUHYAUTENbHBIM YrpaBneHneM. DT KOHTaKTbI
MMEIOT MeXaHUYecKylo CBA3b, obecneynBaiolme B cyyae olWMOOYHOro
pasmblKaHWA OAHOTO 13 KOHTAKTOB, MPeAOTBPaLLeHe 3aMblKaHUA APYTUX
KOHTAKTOB (1 HA060POT). 3TO NPUHLMN ABNAETCA GyHAAMEHTaNbHbIM ANA T
apaHTMPOBaHHON NAEHTUOMKALMMN OWNMOOYHOTO CpabaTbiBaHNA KOHTYpa.
Hanpumep, npu He cpabatbiBaHrn NO KOHTaKTa Ha OTKpbITMeE (Hanpumep,
3a/IMNaHNe KOHTAKTa) pacro3HaeTcA Kak owrbka NC KOHTaKTOM Ha
3aKpbITriE, Y NPOV3BOANTCA CUrHanM3aLuma o6 ownbke B pabote. CTaHgapT
TpebyeT obecneunTb 3a30p MeXpay KoHTakTamm 0.5 mm. CraHpapTt
EN 61810-3 (3ameHseT yctapeslwunii EN 50205) onncbiBaeT TpeboBaHNA K
penecnpuHyanTeNbHbIMYMpaBieHUeMKOHTaKTaMu, onpegenaeTaBaTuna:
- Tun  A: BCe KOHTaKTbl UWMeT MPUHYAWUTENbHOEe YyMpaBlieHne
- Tun B: TONbKO HeKOTOpble WMEIOT MNPUHYAWUTENbHOE YyMpaBieHne
CornacHo EN 61810-3, B pefie ¢ nepekoyaowyMm KOHTaKTaMu, TOSTIbKO
NO KoHTakTbl ofHow rpynnbl 1 NC KOHTaKTbl APYyrovi rpynmbl MOryT
6bITb 0ObeAVHEHDbI Kak KOHTaKTbl C MPUHYAWUTENIbHBIM YNPaBIEHUEM.
CnepoBatenbHo, pene Tun 50.12 onpegenalTca  Kak pene ¢
NPVIHYAUTENbHBIM YNpaBieHneM KOHTakTamy (C MeXaHUYeCKol CBA3bIO)
«tun B». [ipyrue Tunbl pene cepun 50 1 BCe pene cepum 7S UMEIOT TOSIbKO
NO 1 NC KOHTaKTbl, 1 ClefoBaTeNbHO, ONPeAeNATCA Kak «Tun A». MetoT
Tonbko NO 1 NC KOHTaKTbI, ¥ CnefoBaTeibHO, ONPefenatoTca Kak «Tum A»,

KoHTponbHblie n UsmeputenbHble pene

KOHTPOHb HanpAXeHnA NNTaHnAa:
FIpM KOHTpOE HanpaXeHuA NUTaHMA OHO Xe noAdaeTcA AnA nUtTaHuA
CaMoro pene, AONOJIHUTENIbHOE NEKTPONMUTAHNE HE HYXHO.

KoHTponb accumeTtpun 3-pasHoii ceTn:

[na 3-pa3Hoi ceTn ecnn accmeTpua cryvaeTca XoTa Obl Ana opHoW
13 Tpex ¢as, BeKTop HanpskeHuWn L-L noBopaumBaetca Ha 120° no
OTHOLUEHWIO K APYTiM dasam.

YpoBeHb pacno3HaBaHUA:

[InA KOHTPOJIbHbLIX pene u3 NNHeNKn npoaykummn, npegcTaBieHHON
B KaTajore, WuMerTCcA MO,EII/Id)VIKaLll/IVI C d)VIKCVIpOBaHHbIMVI n c
HacTpanBaemMbIiMN YPOBHAMU HanpAXKeHWA, ToKa v accumeTpun ¢a3.

Bpems BKnioYeHnA 61O0KNPOBKIA:

,D,ﬂﬂ pene, KOHTPONNPYIOWMNX MOHMKEHHOE U MOBbILEHHOE HanpAXeHne
3T0 BpemA (HacTpavBaemoe), obecrneymBaeT 3afepXKy BKIOUEHUs,
KOTOpasi rapaHTMpyeT HEeBO3MOXHOCTb ObICTPOro BK/OYEHUA Npu
Apebesre 1 ckauykax HanpsxkeHuA. CNyXuT Ana 3awutbl 060pyaoBaHNS,
[J19 KOTOPOro GbICTPble Nepesanycki MOryT CTaTb MPUYMHON neperpesa
VAN Bbixoda M3 CTpoA. AHanornyHasa 3afepxkka npegycmMoTpeHa And
peXxXnma BKIIOYEHUA NNTAHUA.

3agepKKa pacuensieHun:

AHanornyHo napameTpy «3afepKKka OTKIYEHUA», XapaKTepusyet
3afePXKKY pe3yanV|py|0u.le|7| KOMaHAbl, KOTOpaA NpuBoAnT K pacuennieHnto
KOHTAKTOB BbIXOQHOrO pene. JTOT napameTp 006bIYHO npumMeHAeTCcA
Nno OTHOWEHW K pene, KOoTopble KOHTPOIUPYKOT OTK/IOHEHUA
HeCKonbKnx napameTtpos. Ho, pesynbrat [eNCTBUA OANHAKOBbIN, Takxe
NPUMEHAETCA 3aepKKa OTKNOUEHNA pene Npu He3HavyuTelbHbIX CKayKax
KOHTPOJSINPYEMOro napameTpa 3a rpaHnUbl 3alaHHbIX Npeaenos.

XVIII

Bpems BbiGera:

Mpu MCNonb3oBaHUM pefie KOHTPOSIA YPOBHA KMOKOCTEW, KOTopble
YNpaBnAoT 3/1eKTPOHACOCaMyi, BO3MOXHO 3afaTb HeGOsbLLYIO 3aiePXKKY
BK/IIOUEHNA WM BblKMtodeHus ot 0.5 fo 1cek Ana KomneHcaumm
BPEMEHV peakuun >31eKTpofa Mpu AOCTVKEHUM YPOBHA XUOKOCTU.
B 3aBMCMMOCTM OT MoAenu, 3Ta 3afep)KKa MOXET OblTb yBenmuyeHa Ao
7cek. OTo obecrneuviBaeT 30HY HEUYBCTBUTENBHOCTU MPW BKIIOYEHWM
3MEKTPOHACOCa, [ANA MNPEeAOoTBPALLEHNS YacTbiX MYCKOB, BbI3BaHHbIX
KonebaHUAMU YPOBHS XUAKOCTY B pe3epByape Wu ny3bipbKamu Bo3ayxa
Ha NOBEPXHOCTUN XKNAKOCTU.

Bpems pearupoBaHus:

[nA  KOHTPOSIbHLIX pene 3T0 MaKcuMmasrbHoe Bpems, Heobxogumoe
3NeKTPOHNKe, UTOGbl OTPEarmpoBaTb Ha W3MEHEHWEe KOHTPONMPYEMOro
3HaveHus.

MamaTb TpeBor

[ina pene KoHTpons; npw Bbibope 3TOM QGyHKLMMW, MOCIe yCTpaHeHWs
COCTOAHMA TPEBOrY, aBTOMaTUyeckuil cbpoc He npowusonget. Copoc
MOeT ObITb OCYLLECTBIIEH TOJIbKO BPYUHY!O.

MamATb TpeBor - CTaTycC coXpaHAeTcA Npun OTK/IIOYEHNUN NNUTaHNA
Kak onuncaHo Bbllle, HO COCTOAHME NAMATN HENCNPABHOCTEN CoXpaHAeTCA
NPV BbIKTIOYEHUN NMUTAHNUA.

YyBCTBUTENIBHOCTL TEPMICTOPA MO TeMNepaTtype:

KoHTponb npeBbileHnsa TemnepaTypbl C MOMOLLbIO PE3NCTUBHOIO AaTyiKa
¢ xapakTtepuctukoit PTC, co BCTPOEHHOW dyHKLMER MPOBEPKN COCTOAHUA
AaTumKa (06pblB, KOPOTKOE 3aMblKaHue).

Pene KOHTponsA ypoBHA:

OnpepensioT ypoBeHb TOKOMPOBOAALLMX XKUAKOCTEN MyTeM M3MepeHus
COMPOTUBAEHNSA MEXAY 2-MA UK 3-Ms 3N1IeKTPOAaMM (B 3aBUCMMOCTU OT
CXEMbl).

Hanps)xeHune Ha aneKkTpogax:

[InAa pene KoHTponsa YPOBHA 3TO HOMWHaJ/IbHOE 3Ha4yeHVe HanpAaeHuaA
mexnay snexktTpogamun. [MprMeyaHme: 3TO NepemMeHHOe HanpsXeHue, Ana
npeaoTspalleHnNAa KOPPOo3nm 3N1eKTPOAOB.

Tok Ha anekTpopgax:
[lnAa pene KOHTpONA ypOBHA, 3TO HOMMHaNIbHOe 3HayeHve Toka (AC) Ha
aneKTpoAax.

MakcumanbHasa YYyBCTBUTEJIbHOCTb:

Ona pene KOHTPONA YPOBHA 3TO MaKCMMmallbHOE COnpoOTUBIEHNE
mexgay 3nekTpoaamu, KoTtopoe OI'IpOBOAHLLleIZ KNakocTun. YpOBeHb
YYBCTBUTEJNIbHOCTN MOXET 6bITb d)l/IKCVIpOBaHHbIM nnn HacTpavBaemMbiMm, B
3aBNCUMOCTW OT TUMa KOHTPOJIbHOTO pene.

YpoBeHb YyBCTBUTENbHOCTY, UKCUPOBaHHbII WU HAaCTPanBaeMblii:
ConpotueneHve mexpay snektpogamu B1-B3 un B2-B3 npumensnertca
anA obOHapyeHUsi TOKOMPOBOASALLEN >KULKOCTA MeXIy >S1eKTpoAamu.
YpoBeHb UyBCTBUTENIbHOCTUM MOXET ObiTb MO0 GUKCMPOBaHHbIM (TVM
72.11), nubo HacTpauBaembiM (TUn 72.01). HacTpaviBaembiin TN nonesex
anAa - dunbTpauumM  OWMOOYHBIX ONpefeneHuin  Hanuuusa  KUAKOCTK,
BbI3BaHHbIX KONIEOaHVAMYN YPOBHA B pe3epByape, NeHOW Ha MOBEPXHOCTM
VNW CBOMCTBAMM CaMOW XUAKOCTH.

Mo3nTnBHaA nornka ynpaeneHna:

Mo3MTMBHaA NOrMKa 03HAYaeT YTo BbIXOAHOW KOHTAKT 3aMblKaeTcsa, ecin
YPOBEHb KOHTPOJIMPYEMOro napameTpa HaXOAWTCA BHYTPU 3afaHHOro
avanasoHa. BbIXogHOWM KOHTaKT pa3MblkaeTcsa, mnocne onpeneneHHomn
3aflepKKK, eCIM MAPAMETP BbIXOAMT 3a NpeAesbl 3ajaHHOro AnanasoHa.
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OCHOBHbI€e TEXHMYECKME XaPaKTepPUCTUKHU

Tanmepbl

3apaHHbIlN Anana3oH BpeMeHu:
MWHVMasbHbIE I MUHVMa bHbIE 3HaYeHVs 41 OQHOTO un 6onee
[lMana3oHOB BPEMEHU, BHYTPU KOTOPbIX MOXKHO 3afjaTb BPEMS.

BOCI’IPOI/IBBOAVIMOCTI: pe3ynbraToB:

Paznununa mMexay BEePXHUM N HVXHUM MNpefenamMmn AnarnasoHa 3HayeHune,
B3ATbIX MPW HECKOJIbKMUX WCMNbITAHNAX Ta|7uvlepa onpefeneHHoro Tuna
npun (I)VIKCVIpOBaHHbIX BHELWHNX YyCnoBUAX. O6blYHO NOBTOPAEMOCTb
pe3ynbratoB OLUEHMBAETCA B MPOLUEHTHOM OTHOWEeHUN OT cpeaHero
3HaYyeHnA BCeX pe3ynbTaTtoB MCNbITaHWNA.

Bpems BocctaHOBnEHMA:
MuHVManbHoe Bpems, HeobxofuMmoe TalMepy ANA BOCCTaHOBNEHUA
dYHKLUMOHVpPOBaHMA 6e3 noTepyt TOYHOCTU NMPU MOBTOPHOM BKJTIOUYEHUM.

MwuHMManbHbIN ynpaBaaowmnin MMNysbc:
MuHUManbHaa  NPOAOKWUTENBHOCTb  UMMYyNbca
HanpsxeHWs Ha Knemme B1, Heobxopumoro Ans
rapaHTpoBaHHOro cpabaTbiBaHNA Talimepa.

ynpasnsiowero
obecneyeHuns

TouHOCTb 3apaHuA:
Pa3HMuUa mexAay W3MepeHHbIM 3HayeHVWeM W YCTaBKOW MO BPEMEHY,
3ajaHHON Ha LuKarne Tarmepa.

®dortopene

3apfaHune ypOBHA OCBELeHHOCTI:

3afaHHbI YpOBEHb HAPYXHOTO OCBELUEHUA, V3MEPEHHbIN B JIOKCaxX
(Ix),npy KOTOPOM 3aMbIKAIOTCA KOHTaKTbl BbIXOLHOrO pene (C yyeTom
BpeMeHV 3afiepXKu Ha BK/OYeHMe). TOT ypoBeHb HacTpauBaeTcAa B
COOTBETCTBMU CO creundrKaumen. Pene byaeT pasoMKHYTO MpuU TOM Xe
nnn 6onee BbICOKOM YPOBHE OCBELLEHHOCTV (B 3aBMCUMMOCTM OT TuMa
doTopene).

Bpems 3afepxku:

Mpu BKloUeHUM/BbIKIIOUEHUN GOTOPENe - 3TO 3afaHHas 3aAepKKa OTKIVKa
BbIXOOHOTO pesie MNpeaHasHaueHa A nvKeupauum sdoekta apebesra
KOHTaKTOB B MOMEHT U3MEHEHUS YPOBHS BHELLHEW OCBELLEHHOCTY.

Pene BpemeHn

Bbixoabl ¢ 1 unm 2 KOHTaKTaMm:

Pene ¢ 2-mMA BbIXOAHbIMM KOHTakTamu (12.62, 12.A2 n 12.B2) MOXHO
3anporpaMmMm1poBaTh, YTOObI KOHTaKTbl 3aMbIKaIMCb HE3aBUCMO APYT OT
Apyra.

Tunbl pene BpemeHn:

CyTouHOe pene BpeMeHU - POrpaMMmpyeTcsi noBTopsieMast
MOCeA0BaTENbHOCTb BKIIOUEHNI 11 OTKIIIOUEHUI B TEYEHWE CYTOK.
HepenbHoe pene BpemeHu - [1nA KaX[oro AHA Hefeny MOXHO 3ajaTb
CBOIO MpOrpammy

Mporpammbl nepeKnoYeHmnI:

FAna 3neKTpoOHHbIX LMGPOBbLIX pene BpemMeHW 3TO MaKChMasbHoe
KONNYECTBO LMK/IOB MepeK/loYeHnit, KOTOpoe MOXHO MOMeCTUTb B
namaATb ycTponctea. OfHO BpemsA MepeKnioYeHnA MOXET MPUMEHATHCA
NS HECKONbKUX AHeN (Hanpumep, MOXHO 3aaaTtb Ana aHei: MH, BT, Cp, YT,
[17), 3aHMMaeT oaHy AYenKy NamaTu. [Ina mexaHNYecKnx pene BpemeHu 31o
MaKcrManbHoe 3HauYeHe LIMKIO0B NepeksItoUeHNs, KOTOpoe MOXHO 3afaTb
[INA OQHOTO JHA.

MuHMManbHbIN War ycTaBoK:
[lna pene BpemeHM 3TO MWHUMAalbHbI MHTEPBan BPEMeHW, KOTOPbI
MOXHO 3aAaTb.

Pe3epB no nutaHuio:
Bpems, B TeueHre KOTOPOro pesie BpemMeHn CoOXpaHAeT CBOIO nporpammy
Npwv BbIKNMKOYEHUN NUTAHNUA.

LLlaroBbie pene n necTHNYHbIE TaliMepbl

MuHumanbHana/MakcnmanbHas NPoOAOMKUTENBHOCTb MMMYsbca:

[ins WwaroBbIx pene 3To MUHMMAbHBIN i MaKCUMasbHbIA MEPUO BPEMEHMU,
HeoGXOAVMbI AnA 3aMWTKM KaTylKW. JTa BenuymHa Heobxopuma Ans
o6ecrneyeHmns NMoMHOrO MEXaHUYECKOTO LIMK/a OTPabOTKIN KOHTAKTOB pere,
npy KOTOPOM He MPOUCXOAUT Meperpesa v NocieAytoLero paspyLeHus
KaTyLWKM. [lns 3M1eKTPOHHBIX IECTHUYHDBIX TaliMEPOB MaKC/MasbHOe Bpemst
YNpPaBAAIoLLEro UMMYSIbCa He OrPaHNYEHo.

Makc. KonnuecTBo KHOMOK € NOACBETKOM:

[nAa waroBblX pene U NeCTHWYHbIX TaliMepoB 3TO MaKCMMasbHoe
KONMMYeCTBO  YMpaBAAWMX KHOMOK C  MOACBETKOW  (MMetoLymnx
notpe6neHne Toka < TMA @ 230 B AC) KoTopble MOXHO MOAKIOUUTE K
ycTponcTey. Ecnv notpebneHne Toka KHOMKM Bbiwe 1 MA, KONMUYeCTBO
KHOMOK NPOMOPLMOHaNbHO yMeHbluaeTcA. (Hanprmep, 15 KHOMoK x 1 MA
3KBUBaNeHTHO 10 KHomnKam X 1.5 MA).

Hutb Hakana B cooTBeTcTBUM € EN 60335-1

EBponeiickuin  ctaHpapt EN  60335-1, “BblToBble U aHaNOrMyHble
3nekTponpubopbl - besonacHoctb - Yactb 1: O6wwme TpeboBaHms";
Cratba 30 rnacuT, YTO 3aM30MMPOBaHHbIE COEAUHEHUA, MO KOTOPbIM
npoxoanT TOK cBbiwe 0.2 A (a TakKe 3auM301MpPOBaHHblE YacTy,
PacrnonoXeHHble Ha PacCTOAHUM 3 MM OT HUX), AOJIXKHbl COOTBETCTBOBATb
cnegytoWwmm 2 TpeboBaHVAM B OTHOLLEHNW OFHECTONKOCTU:

1- GWFI (Ko3¢pdnumeHT BOCMNamMeHAeMOCT HUTU Hakana) - 850 °C
- CoOoTBeTCTBME TecTy Ha BOCMIAMEHAEMOCTb HUTW Hakana mnpwu
Temnepatype 850 °C (B cootBeTcTBUM € EN 60695-2-12)

2 - GWIT (Temnepatypa BO3ropaHua HUTU Hakana) - 775 °C B COOTBETCTBMM
c EN 60695-2-13 - [laHHOe Tpe6oBaHNe MOXXHO NMPOBEPUTL C MOMOLLbIO
GWT (TecTnpoBaHue HUTK Hakana B cootseTcTBUM ¢ EN 60695-2-11) npun
3HayeHumn 750°C Npwu raleHny niameHn B Te4eHne 2 CeKyH,.

Cnepytowyme npopyKTbl Finder cooTBETCTBYIOT BbILLIEYNOMAHYTHIM CTaHAAPTAM;

- a5leKTpomexaHnyeckme pene cepuin 34, 40, 41, 43, 44, 45, 46, 50, 55,
56, 60, 62, 65, 66, 67;

- Posetkun gna nevatHbix nnat unu ana DIN-peliky - cneuunanbHble Bepcumn
9x.xx.7

BaxHoe 3ameuaHue: [lockonbky cTaHgapT EN 60335-1 nossonser
NPOBOAUTL anbTepHATUBHOE WCMbITaHWe "UronbyaTbiM"' NnameHem (ecnu
BO Bpems uUcnbiTaHusa N2 2 nnams ropuT 6onee 2 CeKyHA), 3TO MOXET
NPUBECTV K HEKOTOPOMY OFpaHVWYeHVI0 B MOJIOXKEHUN YCTAHOBKM pene.
OpHako npopykuua Finder He MMeEeT TaKuMX OrpaHUYEHWi, MOCKOMbKY
ncnonb3yemble MaTepuanbl He TpebyloT NpoBeAeHUst anbTepHATUBHOIO
MCMbITaHWA.

Cranpaptbl EMC
(dneKkTpomarHuTHasa COBMeCTUMOCTb)

Tun npoBepKn Ccbinka Ha
DNeKTPoCTaTUYEeCKNIN paspas EN 61000-4-2
PagrnoyactoTHoOe 31eKTpoMarHuTHoe

none (80 u 1,000 MIu) EN 61000-4-3

BbicTpbIi nepexop (pa3pbiB) (5-50 HC, 5 KIu) EN 61000-4-4
Kone6aHus (1.2/50 /MKc) EN 61000-4-5
PapnouactotHble nomexu (0.15...80 MIy) EN 61000-4-6
YacToTHOe Bo3myLUeHre MarHuTHoro nonA (50 M) | EN 61000-4-8
M3nyyeHne n KOHAYKTUBHOE n3flyYeHne EN 55011/55014/55022
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OCHOBHble TeXHUYeCK

€ XapaKTepPUCTUKK

B naHenbHbIX YCTaHOBKax Hanbosee YacTbIMy 1 OCO6EHHO OMacHbIMU
CYUTAOTCA CneayoLmne snekTpnyeckne nomexmn:

PaspbiB (6bIcTpbIii nepexon)

3TO COBOKYMHOCTb WMMY/bCOB, AJIUTENBbHOCTbIO 5/50 HC, C BbICOKMM
YPOBHEM MUKOBOIO HampseHUA, HO Masioll 3Hepruei, Tak Kak Kaxzibin
MMMYNbC OYeHb KPaToOK - 5 HC Bpems Bo3pacTaHus (5 x 10"9 cekyHal n 50
He 1 Bpema cnaga. OHKM CO3Aal0T NOMeXK, KOTopble PacnpOCTPaHATCA
no Kabenam Kak CnefcTBre KOMMYHVKaLMOHHBIX MePeXOAHbIX COCTOAHUN
[ONA pene, KOHTakTopoB wnu pAsurateneil. O6GbIYHO OHWM He WMeloT
paspylwmnTesIbHOrO XapakTepa, HO MOryT MOBAVATb Ha NpaBwibHOE
$YHKLMOHVPOBaHVE 3N1EKTPOHHbIX YCTPONCTB.

U

100% |
90% {---

50%

~

5ns +30% t

10%

50ns +30%
O[JVIHOYHbIV UMMYTbC
U
4 t
f
U Cepun nmnynbcos
1, t
t,

Umnynbc (cKaukn Hanps»KeHunsA)

3TO0 eAVHWYHbIE VMMYNbCbl, ANUTeNbHOCTbio 1.2/50 MKC, ¢ 3Hepruen
6osblUe, Yem NpU pPaspbiBe, MOCKOJbKY AJIUTENbHOCTb MMMY/bca HAMHOTO
6onblue - 1.2 MKC Bpems Bo3pacTaHua (1.2 x 10-6 cekyHp) 1 50 MKC Bpems
cnaga. Mo 3Tol NMpUYMHE OHM OYeHb YacTO UMEIOT pa3pyLUNTENbHbIN
xapaktep. KonebaHua OObIY4HO  CO3[alOT  MOMEXW,  BbI3BaHHbIE
BO3[]€NCTBMEM TPO30BbIX aTMOCHEPHbIX SNEKTPUYECKUX pPa3pAfoB Ha
NVHUW 3neKTpornepeaay, HO YacTO OTK/IIOUYEHWE KOHTAKTOB MOLLHbIX
YCTPOWCTB MOXeT Bbi3BaTb MOMEXM, CXOXNeE 1 pa3pyLUUTeNbHble B paBHOM
cTeneHu. appropriate product standards:

-EN 61812-1 gna aneKTpOoHHbIX TallMepoB;

- EN 60669-2-1 ona 3n1eKTPOHHbIX pesie 1 nepeknovartenen;

u

100% |
90% |

12 s t

-EN 61000-6-2 (yHuBepcanbHbll CTaHZAPT MO 3alULEHHOCTU B
NPOMBbILLJIEHHOM MPOW3BOACTBE) ANA MPOYNX 3NIEKTPOHHbIX NPOAYKTOB,
NprYIMeHAeMbIX B MPOMbILLEHHOCTY;

-EN 61000-6-1 (yH/BepcanbHbIl CTaHAAPT MO 3aLMLLEHHOCTU B 6bITOBOM
NPVIMEHeHNN) AJ1A MPOYUX SNIEKTPOHHBIX YCTPOWCTB, MPUMEHAEMbIX B ObITY;
SneKTpoHHble usgenus Finder B cooTBeTCTBUN C EBpONENCKON ANPEeKTBOIA
EMC 2014/30/EU 3ayacTyto MMeIOT 3alyuTy Bbllle, Yem NpeaycMOTPeHO
B YMOMAHYTbIX Bbille CTaHAapTax. TeM He MeHee, BO3MOXHO, UYTO Mpu
HEeKOTOPbIX Paboumx ycroBUAX MOTYT CyL|eCTBEHHO BO3pacTaTb YPOBHM
romeX, HaMHOTO MpeBbIlIAlOLME OrOBOPEHHbIN B CTaHAapTax ypPOBeHb,

XX

HACTONbKO, YTO YCTPONCTBO MOXET ObITb HE3amMe[IUTENbHO pa3pyLueHo!
Takum o6pa3om, Heo6XxoAUMO cunTaTh, YTO Npofykuva Finder He Tak yx
HeyA3BMMa MpK PasfnyHbIX 06CTOATeNbCTBax. Monb3oBaTeNnb AOMKEH
06paTUTb BHMMaHMWE Ha MOMEXW B SNEeKTPOCUCTEMAX U YMEHbLUNTb,
HaCKOMbKO 3TO BO3MOXHO, BCe nomexu. Hanpumep, 3aaeicTBoBaTth Lienu
NOAAB/EHNA Ha KOHTaKTax Mepekniovateneil, pene wau KoHTaKTopax,
KOTOpble B MPOTVBHOM Cilyyae MO Obl MPOU3BECTY NepeHanpaxeHne
npy 3amblKaHWK dneKTpoLeny (0CO6eHHO BbICOKaA WHAYKTVBHOCTb WK
Harpy3Ku Ha KaTyLliKe NOCTOAHHOrO ToKa). Heobxoanmo Takxe obpatntb
BHUMaHWeE Ha pa3melLLieHrie KOMMOHEHTOB 1 Kabensa Takum 06pa3om, 4Tobbl
OrpaHNYNTb MOMEXH 1 X PacNpPOCTPaHeHue.

Mpasuna EMC:

Tpebyiite, UTOObI MMEHHO pa3paboTuMK 06OPYAOBaHUA rapaHTMPOBa,
YTO U3NlyyeHVWe OT MaHenelr WM o0bOOPYAOBaHUA He MpeBbIWanm
npegenbl, yctaHoBneHHble no EN 61000-6-3 (yHuMBepcanbHbli cTaHAAPT
AnA u3nyyeHua B ObITOBbIX ycnoBuaAx) unu 61000-6-4 (yHMBepcanbHbIn
CTaHAapT AN M3yYeHNA B MPOMbILLIEHHOM NPOU3BOACTBE) MM B KaKOM-
nunéo gpyrom ctaHaapte EMC.

HagexHocTb (cpeagHee BpeMmA HapaboTKM Ha
OTKas 1 cpefHAA HapaboTKa Ha OTKas3 gnAa
o6opyaoBaHuA)

MTBF, MTTF u MCTF

Pene 06bIYHO CUMTAIOTCA SNEMEHTaMM HEMOANEXALVMUA PEMOHTY W,
cnepoBaTenbHO, TPebyIoT 3aMeHbl nocnie oTkasa. CnefoBaTenbHO, ecniu
3aMeHEeHHOe WM3HOLWeHHoe pene B O0OOPYAOBaHWM 3aMeHsAeTcs, ero
3HayeHme MTTF (Mean Time To Failure, CpepHee Bpems paboTbl 1o OTKa3a)
nogxoaut ana pacdeta MTBF (Mean Time Between Failure, CpegHee
BpemsA MeXxay oTkazamu) Anis obopyaosaHuA. Mpeobnagatowmin npuUnHon
OTKa30B 3NEeKTPOMEXaHNYECKMX pene ABMAETCA M3HOC KOHTaKTOB pere.
310 MOXHO onpepenutb B TepmuHax MCTF (Mean Cycles To Failure,
CpepHee KOMMYeCTBO LMKAOB [0 OTKa3a).3Hasa uacTtoTy pabotbl f
(KonuuecTBO UMKNIOB/Yac) pene BHYTPU 0OOPYLAOBaHWA, KOMMYECTBO
LIKNOB MOXHO MPOCTO BbIYNCNTb, UCMOMb3yA oTHoweHne MTTF = MCTF
/ f, n nonyuntb Bpema (BblpakeHHoe B vacax), u onpepenutb CpefHee
Bpems paboTbl 1o oTKaza MTTF ans pene B 3TOM NPUAOXKeHWN.

MCTF, B10 u B10d gna pene Finder

3HaueHne 3NeKTPUYeCcKoW [OJITOBEYHOCTUM KOHTakToB pene Finder,
yKa3aHHOe B [OKYMEHTaLuu Ha Cepuio B COOTBETCTBYKOLEM rpaduke
«F», MOXXHO MPUHATL B KauyecTBe NapameTpa Big, KOTOpbIN ABnAeTcs
CTaTUCTUYECKOW BENNYMHOW SNEKTPUYECKon aonroseyHoctn 10% pene
(unwn, npowe roeops, oxungaemoe Bpems, kKorga 10% pene BbiWW 13
cTpos).

[na pene Finder MOXXHO OLIEHUTb COOTHOLLEHWE MEXY 3TVM NapameTpoM
1 3HaueHnem MCTF (CpefHee KONMYeCTBO LMKIIOB A0 OTKa3a), MCNonb3ysA
oueHouHyto popmyny MCTF = 1.5 x Byo.

3HayeHne Bioq ABNAETCA XapaKTEPUCTUKOM ANA OMacHbIX OTKa3oB M
BbIYMCIIAETCA U3 3HauYeHnA Biyg ), ncnonbysa dopmyny: Bigg = Bio X 10/Ng,
roe Ng - KOMMYeCTBO 3apermcTpupoBaHHbIX OMacHbIX OTKa3oB Ha 10
NpoBepeHHbIX pene. [N TOYHOW OLEHKU HeobXxoarMo MpoTecTMpoBaThb
He meHee 10 pene, ogHako Ana pene Finder MOXXHO NprmMeHUTb popmyny
B1od =2 X Byo.

Mpumep Pene 40.31, kommyTupyeT ToK 10 A Npu pe3ncTMBHON Harpyske

npu HanpsaxeHun 250 B AC ¢ yacToToli paboTbl 10 LMKIOB B Yac:

- 13 rpaduka «F40.1» Mbl MOXEM BUAETb, UTO 3HaYEHME SMeKTpUYEeCcKomn
ponroseyHocTn coctaBnAeT 200 000 LMKIOB U €ro MOXHO MPUHATb B
KayecTBe napametpa Big;

- 3TO 3HauYeHne, yMHOXeHHoe Ha 1.5, aaeT 3HayeHne MCTF okono 300 000
LMKNOB;

-300 000 UMKNOB, AeNeHHble Ha YacToTy paboTbl (10 LMKNoB / Yac), aaet
3HayeHne MTTF 30 000 yacos;

- B 9TOM C/lyyae 3HayeHne Bigg MOXKHO OLEeHUTb (YMHOXUTb Ha 2 3HayeHne
B1o), 400 000 unknos.

V-2025, www.findernet.com
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OCHOBHbI€e TEXHMYECKME XapPaKTePUCTUKHN

AunpekTunebl RoHS, REACH n WEEE

[laHHble AMpPeKTMBbI paTUdMuMpoBaHbl EBPOCOIO30M ANA  CHUKEHWs
MOTEHLMANbHBIX PUCKOB MNPV MCMOMb30BaHWM  OMacHbIX BeWecTs B
SNEKTPOHHbIX 1 DIEKTPUYECKNX KOMMOHEHTAX, MUHUMM3ALMM OMacHOCTY
ON19 300POBbA 1 OKPY>KAIOLLEN Cpeabl, U rapaHTUPOBaHHOM Ge30nacHoii
SKCMyaTaumm v NOCeAyoLWwen yTUAN3aLnmm KOMNOHEHT.

M3penwvs Finder cooTBeTcTBYIOT Tpe60BaHMAM BbllleyKa3aHHbIX [JMpeKTyB.
MoApPo6HOCTN 1 OGHOBJIEHHbIE CCbINKU MOXHO HalTh Ha Beb-calite Finder.

KAOMUNA

B cootBetrcTBMM C peweHnem EBpokomuccum 2005/747/EC ot 1
OKTAGpPA 2005, ncnonb3oBaHue KagMWUA 1 ero KOMMOHEHT AomNycKaeTcA
ANA NEKTPUYeCKnX KOHTaKToB. CnefjoBaTeNbHO, pene ¢ KOHTaKTammn
AgCdO npumeHMMbl ANA Bcex NpunoeHumi. OfHako, 60MbLIMHCTBO
pene Finder BbinyckatoTcA B 6e3KagMmeBOM BapuaHTe (Hanpumep,
AgNi unn AgSnO,). CnegyeT yunTbiBaTb, UTO KOHTakTbl AgCdO wumetoT
0COBEHHO XOpPOLWMI 6anaHC MEXAY SNeKTPUYECKOW [ONrOBEYHOCTbIO U
KOMMYTaLVOHHBIMM CMOCOBHOCTAMM, HaNnpUMep ANs TakUX MPUIOXEHWUI
KaK ConeHoupabl N UHAYKTUBHbIE Harpyskn (0OCOGEHHO ANA MOCTOAHHOIO
TOKa), MOTOPHble Harpy3kym a TakKe BbICOKOBOJIbTHbIE Pe3UCTUBHblE
Harpysku. AnbTepHaTvBHble MaTepuanbl, Takme kak AgNi m AgSnO,, He
BO BCeX Clyyasx obecrneurBaloT Takue ke Xapaktepuctmku kak AgCdo,
XOTA 3TO 3aBUCWT KaK OT TWMa HarpysKu, Tak 1 oT NpUNoXeHna (cm.tabn. 5
XapaKTepncTukn MmatepuranoB KOHTaKTOB).

AvpektmBa WEEE (no yTuamsaumm orxopoB
3NeKTPNYECKOro 1 JIEKTPOHHOro 060opyAoBaHMA)

npousBoAcTBa

[Mnpektuea 2012/19/EU EBponeiickoro napnameHnta n Coseta oT 4 nona
2012 ropga 06 oTxofax 3MeKTPUYECKOro 1 dNeKTPOHHOro 0b6opyaoBaHUA
(WEEE) perynupyeT obpalyeHne C TakuMm o6opyAoBaHMEM C Lenblo
CHUKEHNA BO3AENCTBMA Ha OKpyXalolylo cpefly, BO3HMKaLWero B
pe3synbTaTe ero yTuansawmm nocsie OKOHYaHmsa cpoka ciyxobil.

MpoaykTbl Finder, nognapatowve nop AecTBre AUPEKTYBbI 1 BXOAALMNE
B KaTeroputo 5 (manorabaputHoe o6opyaoBaHue), MapKupyloTca (Ha
caMOM NpoAayKTe U Ha ero ynakoske) cumonom WEEE «nepeyepkHyTas
KOp3MHa Ha Konecax / MyCOPHOe Befpo», YTO CBUAETENbCTBYET O
COGMI0AEHNN CXEMDI.

3TV NPOAYKTbI AOJIKHBI ObITb NMOMELLEHbI B COOTBETCTBYIOLNIA KOHTENHEP
LNA yTUIN3aLmUy OTXOL0B, YTOObI OrPaHNYUTb MOTEHLUMaNbHOe
3arpsA3HeHne OKpY»KaloLLeil Cpefbl XMMUYEeCKUMI BELLeCTBaMy,
copepalmmmca B 06opyfoBaHUN.

Finder cobniopaet 31y anpektrBy EC v nprHUMaeT Mepbl No cobnofeHmto
ee TpebOBaHMIN BO BCeX COOTBETCTBYIOLMX CTpaHax. OHa noanucbiBaeTca
nog pasnnyHbIMK HaumnoHanbHbiMK peectpamn WEEE, o6ecneumnsasn
Heob6XoAMMoe GprHaHCMpOBaHMe N1 BbINOJIHEHUA BCeX TPe6OBaHMMN Mo
cbopy 1 yTUnnsaumn.

Kateropun SIL n PL

SIL n PL oTHOCATCA K NOKasaTenaM CTaTUCTUYeCKOW 6e30TKa3HoCTU
dnekTpuyecknx Cucrembl YnpaBneHua u besonacHoctn (SRECS).
OHuM onpepgeneHbl B cnepyowmx craHaaptax: EN 62061 (otpacnesoii
ctaHpapTt, ncxoaawmin ns EN / IEC 61508 n cnyxawuii B KauecTse
cTaHpapta B cootBercTBuM ¢ flupektnBoin EC no mawwmHam) n EN
ISO 13489-1 (3ameHser EN 954-1 m cneumanbHO npefgHasHauyeH
ANA CeKTopa MalIMHOCTPOEHUA U MPOM3BOACTBA TEXHONOrMYecKmMx
NVHUN).

C TOYKM 3peHMAa nonb3oBaTens, KOTOPbIN OCYLECTBAAET KOHTPOJb
6e30MacHOCT, C WCMONb30BaHNEM SNEKTPUYECKUX / ISNEKTPOHHbIX /
NporpaMMmpyembiX CUCTEM, HET YeTKOro pasfivuma  OTHOCUTENbHO
TOro, KakoW CTaHAapT criefyeT MCNosb3oBaTb ANA N0O6Oro KOHKPETHOro
npunoxenus, 6yab 1o EN 62061 nnun 1SO 13849-1. Jliloboin cTaHAAPT MOXeT
MCNoMb30BaTbCA B KauyecTBe PyKOBOACTBA ANA arnnapaTHOro 1 NPUKIagHoro
NpPOrpaMmMHoro obecrneyeHrsi Camblx BbICOKVX CTaHAAPTOB LENOCTHOCTN 1
NPOW3BOANTENBHOCTI, OMNpPEeAeneHHbIX CTaHAApPTOM. HekoTopble acneKTbl,
KOTOpble MOTyT MOBNMATH Ha BbIOOP CTaHAapTa:

- Tpe6oBaHUA 3aKa3uuKa Ans obecneyeHns UHTerpanbHo 6esonacHoCTH
CcUCTeMbl YNpaBneHrs MallviHbl C TOUYKM 3PeHUsi YPOBHA 6e30macHoCTr
(SIL) 6onee noaxoaut ncrnonb3osaHve IEC 62061;

-CucTemMbl  yNpaBfieHUs MallMHaMV, WCMOSb3yeMbIMK,
nepepabaTbiBalolWNX OTPACAAX rge Apyrue CucTembl,
6€30MacHOCTbI0 (Hampumep, cucTeMbl 6e30MacHOCT B
c M3K 61511) xapakTepu3syioTca B TepmmuHax SIL moryT
ncnonb3oBaHne M3K 62061 6onee ymecTHo;

-Cnctema  ynpaBnieHUs, OCHOBaHHaA Ha  cpepax,
SNEKTPUYECKNX, MOXKET O3HauyaTb, YTO WCMOMb30BaHME
ABNAETCA 6onee NOAXOAALMNM.

Hanpvmep, B
CBA3aHHble C
COOTBETCTBUN
O3HayaeT, 4To

OTAINYHbIX ~ OT
ISO 13849-1

Oba cTaHfapTa NCMONb3YT KOHLENLMIO GYHKLMOHANbHON 6e30MacHoCTy,
yTo obecneurBaeT BbiMONHEHNE HOPM 6e30MacHOCTU C TOYKU 3peHuns
dyHKLUMOHanbHbIX TpeboBaHui (Hanpumep: «KOTAA OTKPbITO 3ALLNTHOE
OIrPAXKAEHWE, ABMXXEHWME HEOBXOAMMO OCTAHOBWTbL "), n Tpebyetca
KONNYECTBO CHMKeHUA pucka. EN 62061 ncnonbayeT ypoBHM 6€30MacHOCTM
(SIL), EN 13849-1 ncnonb3yeT ypoBHU npoussoanTenbHoctn (PL). O6a
CTaHAapTa TPebytoT, 4To NOTPebUTEsNb CTPOTO BbIMOHAN CEPHIO Laros

- [locTyn K pyckam
- Bbigenutb mepbl 6e3onacHoCTM

- ApxutekTtypa [insanHa
-MNoaTtBepXkpaThb

B obovx cTaHpapTax ecTb PeKOMEeHAyeMmblii MeTof OLEHKN PUCKa,
KOTOPbI MOMOraeT YCTaHOBUTb CTeMNeHb CHUXEHUA pucKa, Tpebyemyio oT
KOHKpeTHONM GyHKLUM 6€30MacHOCTY; XOT METOLbl AOBOJIBHO Pa3fnyHbl,
pe3ynbTaTbl AO/MKHbI ObITb OAMHAKOBbLIMY (MM OYEHb MOXOXWUMM) ANA
no6oi AaHHOMN GYHKLMN.

Knaccbi SIL - cornacHo EN 62061

TaKeCTb BO3MOXKHOMO Bpefa OLEHNBAETCA KaK OAVH 13 YeTbIpex ypOBHe.
BepoATHOCTb ONacHOro cobbITA OLEHUBAETCA C YyYeTOM 3 MapameTpoB B
ZnanasoHe 6annoB., 3Tv 6ansbl CyMMUPYIOTCA, UTOObI MPUCBOUTDL KNAcc (Kn).
3aTeM KNacc OLleHMBAETCA B MPOCTON MaTpULLE, YTOObI YCTaHOBUTD LIeNeBoi
SIL ana pyHKumN.

SIL (ypoBeHb nHTErpanbHoi 6e30nacHOCTM) KnaccnduumpyeT, Kak OuH 13
4 tunos (ot SIL 0 go SIL 3) onacHoCTel 1 PUCKOB, KOTOPblE XapaKTepusyoT
onpefeneHHble c6bou B paboTe obopyaoBaHMA. JTO B CBOKO ovepefb
nopoXzaeT HeoOGXOAVUMOCTb BbIMOJHATD CreuuanbHble pekoMeHZauum
CBfi3aHHble C COOTBETCTBYIOLMM YPOBHEM HafeXXHOCTU. MpunoxeHus, roe
NnocneacTBmUA OTKasa CMCTeMbl yNpaBneHna onpegeneHbl Kak Huskue (SIL 0)
MOTYT [OMNyCKaTb OTHOCUTENbHO BbICOKYH CTaTUCTUYECKY BEPOATHOCTb
oTKasa cuctembl ynpasneHus. /I HA060POT, AN MPUNOKEHUI, B KOTOPbIX
onacHble MOCNeACTBMA OTKa3a CUCTEMbl YNpaBieHUA OLEHMBAOTCA Kak
oueHb BbicoKue (SIL 3), npeanucbiBaeTca NPYMEHATb CUCTEMY YNPaBNeH s
C CaMOW BbICOKOM (CTaTUCTMYECKN TFapaHTUPOBAHHOWN) HaAEXHOCTbIO.
HapgexHocTb (obLeit) cucTemMbl ynpaBneHWa onpeaenaeTca B TePMUHAX
"CTaTUCTMYECKOW BEPOATHOCTM OMACHOrO OTKa3a cMcTeMbl B Yac”
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Knaccbi PL - cornacHo EN 1SO13849-1

MeTogonorus oueHku pucka, npuseneHHada B ENI1SO 13849-1, npeacrtaBneHa
B BMJEe KaueCTBEHHOro rpaduka pucka, KOTopblil ABSETCA pacluMpPeHHON
Bepcurel N3BECTHOrO rpadurika prucka, KoTopblil 6bin onpegeneH B EN 954-1.
BbixoAHble AaHHble rpadurka pucka MOKasbiBaloT Tpebyemblii ypoBeHb
npovsBoanTenbHOCTM a, b, ¢, d, e u, oueBnagHO, Yem 6Gonblue PUCK
BO3JENCTBUA OMacHOCTW, TEM Bbllle [OSIXKHA OblTb CTEMEHb KOHTPONS,
CBA3AHHOTO C 6€30MaCHOCTbIO

O6uwee B Hopmax EN 62061 v EN 1SO 13849-1

CywecTByeT u4eTKoe COOTBeTCTBME Mexzy SIL, Tpebyembim cormacHo
EN 62061 un PL, B cootBetcTBUM € EN ISO 13849-1, NOCKONBKY YnCNOBblE
3HayeHWA ANA «CTaTUCTMYECKON BEPOATHOCTM OMACcHOMO OTKa3a CMCTeMbI B
yac» B 3HaUMTENbHOW cTeneHn oagnHakoBbl anst EN 62061 n EN I1ISO 13849-1.
SIL 1 cootBeTcTBYeT PLb & ¢, SIL 2 cootBeTcTBYeT PL d, a SIL 3 cootBeTCTBYET
PL e. O6a ctaHpapTa EU onucbiBaloT CTaTUCTMYECKYO BEPOATHOCTb c60A
cuctembl SERCS, HO He cboeB OTAesbHbIX KOMMOHEHT. B KomneTeHuuo
NPOEKTUPOBLUMKA CUCTEMbI  BXOAUT yb6eanTbCs, 4YTO  OTAEeNbHble
KOMMOHEHTbI CUCTEMbl [OCTAaTOYHO HAZEXHbl, Y He BAUAIOT Ha 06Luii
YPOBEHb OTKa30yCTONUYNBOCTN BCEW CUCTEMBI.

IECEN 62061 ENISO 13849-1
(YpoBeHb “CraTncTnyeckas BepoOATHOCTb (YpoBHu
O6wein onacHoCTM cboeB cucTemMbl B Yac” MpounsBoa-
Be3onacHocTu) UTENbHOCTW)
Het
crneumrasnbHbIX 5 4
TpeboBaHui No =107...<10 a
6e3onacHoCTn
1 >3x10°...<10° b
>10°...<3x10° c
2 >107...<10° d
3 >10%...< 107 e

HapeXXHOCTb KOMMNOHEHT

KoHCTpyKTOp cucTeMbl ynpaBieHna 1 6e30MnacHOCTY JOMXKeH YUnTbiBaTb
Hafe@XHOCTb  OTAENIbHbIX ~ KOMMOHEHT  cucTembl.  CrnepgoBaTesnbHo,
Hanbonee npepcKasyeMol HEUCNPaBHOCTbIO pene ABNAETCA U3HOC
KOHTaKTOB MNpun paboTe Ha BbICOKMX Harpyskax. Ho, Kak nopyepkusaet
cTaHpapT HagexxHocT EN 61810-2 pene He ABNAOTCA PEMOHTUPYEMbIMU
KOMMOHEHTaMK, 1 3TO cfiefyeT MPUHMMaTb BO BHUMaHWe npu pacuyeTe
napameTpa «CraTcTuyeckas BepOATHOCTb OMAacHOCTM c6oeB CUCTEMb B
yacr». Cm. raBy HapiexHoCTb.

[na  pene, KOAMYeCTBO LMKAOB MEPEKNOYEHUA A0  OTKasa
npeyMyLecTBEHHO  OfnpefensdeTcd  AOSrOBEYHOCTbIO  KOHTaKTOB, W
cniefoBaTeflbHO, 3aBUCUT OT 3MeKTPUYeCKON Harpysku. [uarpammbi
F B Katanore Finder cnyxaT pna npeactaBneHvs 3Hadenus B10
CTaTUCTUYECKOro pacrnpefeneHna dNeKTpUYeckol JOAroBeyHoCTn (npu
Harpy3ke 230 B AC1), oT koToporo napametp CpefHAn HapaboTka Ha OTKa3
MOXeT ObITb UCMOSb30BaH ANA pacyeTa

“CTaTUCTNYECKOW BEPOATHOCTM OMacHOCTU cboeB cucTeMbl B Yac” anA
6e30MacHON CMCTeMbl yNpaBieHNs.
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Shipping

c € CE EU
UK UK Conformity Assessed UKCA LKJ:, ZZC(I) - &I IZ
cA AN
@ ATEX EU o
;ﬁ;«’
IECEx World
.
UL USA
HazLoc
Hazloc
—~ Asociacion de Normalizacion | ANCE Mexico
A\N-‘j y Certificacion, A.C.
China quality Certification CCcC China
@ Centre
Canadian Standards CSA Canada
@ Association
EurAsian Conformity EAC Russia,
Belarus,
[H[ Kazakhstan,
Armenia and
Kyrgyzstan
European Norms Electrical ENEC Europe
g Certification
Istituto Italiano del Marchio | IMQ Italy
@ di Qualita
) Laboratoire Central des LCIE France
@ Industries Electriques
Lloyd’s Register of Shipping | Lloyd’s United
Register | Kingdom
Registro Italiano Navale RINA Italy
Regulatory Compliance Mark | RCM Australia
A TUV Rheinland
TUV Germany
ey TOV SUD
@ Underwriters Laboratories uL USA
LISTED
®
C i“ us USA
Underwriters Laboratories uL
@ Canada
c us
LISTED *
VDE Priif- und VDE Germany
Zertifizierungsinstitut
Zeichengenehmigung
Servimeters SM Colombia ;
Russian Maritime Register of | RMRS Russia i
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