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EtherCAT®, EtherNet/IP® 1 Pl PROFIBUS PROFINET® saBnstoTcs 3aperncrpupoBaHHbIvMu
TOBapHLIMI 3HaKaMV COOTBETCTBYIOLMX BafIENbLIEB B ONPE/leNeHHbIX CTpaHaXx.
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[aHHoe KpaTKoe ONnncaHmne CNyXuT ToNbKO ANA NepBOro 03HaKOM/IEHNUA. Monb3oBa-
TeNbCKaAa AOKYMeHTauuA AONONHUTENBHO BKIKOYaET B cebs cnepyrouine JOKYMEHTbI:

Nonb3oBaTtenbckas AOKYMEeHTaluuA Ha usgenue

PykoBogcTBO No OnucaHue ycTpoicTea U GyHKUUIA;

EMCA-EC-SY-... MOHTaX, NOAKNKYEHNe, BBOZ B IKCM/yaTaUMI0 U AMArHOCTMKA
PykoBogcTBO No OnucaHue dyHKuun obecnedeHns 6esonacHoctn “besonacHoe Bbi-
EMCA-EC-S1-... KntoYeHue KpyTawero momerta” (Safe torque off/STO)
PykoBogcTBO No Onucatue K npodunio ycrpoiictsa FHPP (Festo Handling and
EMCA-EC-C-HP-... Positioning Profile)

CnpaBka no nnaruny FCT OnnaitH-cnpaska Festo Configuration Tool (FCT) no BBogy B 3Kcnnya-
EMCA Tauulo 1 napameTpusayuu

CneyuansHas gokymeHtauus | TpeboBaHua K 3kcnnyarayum usgenus B CLUA n KaHage cornacHo
EMCA-EC_UL-... ceptudukarty Underwriters Laboratories Inc. (UL)

1 be3onacHocTb

® Qb6s3arenbHo cobnioaaite yKasaHus no 6e30nacHoCTY U NpeaynpeauTenbHble
yKa3saHus, NpefCcTaBieHHble B JOKYMEHTAL UM Ha U3ZeNne 1 Ha Npoine NpUMeHs-
€Mble 3/IEMEeHTbI.

o [lepen NpoBeAeHNeM paboT NO MOHTaXy U MOAKMOYEHMIO BLIKIOUYNATE MCTOYHUK
HanpshxeHns NuTaHus n obecneyste 3awwmTy (6A1OKMPOBKY) OT CAyYaRHOrO Nno-
BTOPHOrO BK/toYeHUA. CHOBA BK/OYaTh HANPAXEHWE NUTAHUA MOXHO TONIbKO
nocne NofHOro 3aBepLUeHns paboT N0 MOHTaXY U NOLKNOYEHMIO.

o |lltekepbl NOA HaNpsXKeHWEM Kareropuyeckun 3anpeLLeHo oTCOeUHATL UK Noa-
KNtoYarb K NpoYMM yCTPOMCTBAM.

o Cobniopaitte npeanucaHms no obpalleHnio ¢ 3NemMeHTaMu, KOTopble NoaBepKe-
Hbl PUCKY BO3/eiCTBUA 3apAJ0B CTaTUYeCKOro 3/1eKTpuyecTea.

® Pa36nokupyiite perynsatop TobKO NOC/e TOro, Kak NpaBuUibHO NOAK/IOYEH 1 Non-
HOCTbIO NapameTpU30BaH NPUBOA.

® He npoBOAMTE PEMOHT YCTPOMCTBA. B ciiyyae HencnpaBHOCTY 3aMeHuTe
yCTPOWCTBO.

® 3anpeleHo BbIKPyYMBaTb KaKne-MGO BUHTbI, KPOME 4 BUHTOB Ha KpbILLKe Kopryca.

MpeaynpexaexHune A

OnacHOCTb 0XO0ra 13-3a MoPAYMX NOBEPXHOCTEN Kopnyca.

KOHTaKT C Kopnycom MoTopa MOXET MPUBECTU K OOram. IT0 MOXET Bbi3BaTb

UCNYT U HEKOHTPONVpPYEMbIe peaKLuu. B pesynbrate BO3MOXKEH AONONHUTENbHbIN

KOCBEHHbI yiuep6.

® Y6enuUTech B TOM, YTO BEPOATHOCTb CIy4aiiHOTO NPUKOCHOBEHNA UCKNIOYEHA.

® YKaxuTe NepcoHany, oTBETCTBEHHOMY 3a 3KCMyaraLmio U TexHU4YecKoe obcny-
WUBaHWE, Ha BO3MOXKHblE ONacHOCTU.

o Tlpexze Yem yCTpaHaTb HEUCNPABHOCTU, JOXAUTECh, KOFAA NPUBOA OCTLIHET 40
KOMHATHOM TeMneparypbl.

MpeaynpexaexHune

BbICTpO BpaLyaloLwuiics Ban MoTopa € BbICOKUM KPYTALLMM MOMEHTOM.

Onexna, yKpalleHus 1 BOAOChl MOTYT 3aLLeNUTLCA M HAMOTaTbCs Ha Basl. 310 Mo-

KeT NPUBECTU K TPaBMaM.

® Y6enuTech B TOM, YTO OZEXAA, YKpaLIEHWs UM BONOCHI HE MOTYT 3aLlenuThCs 3a
BpalLalLLMiAcs Ban MoTopa.

® HocuTe NOTHO NPUTHAHHYIO OAEXAY.

® 3alMTUTE ANIMHHBIE BONOCHI CETKOW ANs BONOC.

Ebl(_TPO BpaLI.l,aIOLLWIl;ICﬂ Basl MOTOPaA C BbICOKNM KpPyTALMM MOMEHTOM.

KoHTaKT ¢ Banom MOTOPa MOXET NPUBECTN K OXOram U paHam.

= yﬁe,U,I/ITECb B TOM, 4YTO UCK/II0YEHA BEPOATHOCTb KOHTAKTa C Ba/loOM MOTOPa
N YyCTaHOB/NIEHHbIMU Ha HEM 3/IEMEHTaAMW.

-

Mpumeyanune

OCTOpOXKHO

la3006pa3oBaHu1e C pUCKOM BO3rOpaHus.

Mpu KOHTaKTe ropsiyei NoBEPXHOCTU MOTOPA C YMCTALLMMI CPEACTBAMM BO3MOM-

HO 06pa3oBaHue 1 BOCNaMeHeHe rasos.

o [Ipexze YeM NPOBOAUTL QUUCTKY, AOKAUTECH, KOTAA NPUBOJA OCTbIHET 10 KOM-
HaTHOV TeMneparypsbl.

o Cobnioaaiite ykasaHWA No NPUMEHEHUIO YNCTALLMX CPEACTB.

1.1 Wcnonb3oBaHue NO Ha3HAYEHUIO

M3penve cnyxut ans npuBeseHNs B ABMKEHWNE HATPy3KU U A1 yNPaBNEeHUA INeK-

TPOMeXaHM4YeCK1MM NpuBoAamu. Msgenne npegHasHayeHo Ans MOHTaXa Ha ma-

WWHHOM 060pya0BaHUN.

[puMeHeHVe pa3peLLeHo TONbKO:

— B TEXHWUYECKM 6e3ynpeyHOM COCTOSHUM

— B OPUTMHANBLHOM COCTOAHMM €3 KaKNX-NMGO CAMOBOJIbHBIX U3MEHEHW; Aonyc-
KaloTCA TONbKO NPpOoLeAypbl paClUMPeHUs, KOTOPbIe ONUCaHbl B CONMPOBOAMNTE N b-
HOW JOKYMeHTaLMKN K AaHHOMY U3Lenunio

— B paMKax npefenbHbIX 3HaYeHU 13enus, 3ajaHHbIX TeXHUYECKUMU XapaKTepu-
CTUKamu

— B NPOMbILUIEHHON 30He

/3penve npegHasHavyeHo Ans MCNoONb30BaHMA B chepe NPOMBbILLNEHHOCTU. 3a Uc-

K/tOYEHMEM CNly4aeB NPUMEHEHWA B NPOMBILINEHHO cpeae, Npu HeobxoaumocTr

LOMKHbI ObITb MPUHATHI MEPbI MO YCTPAHEHUIO PafMONOMEX, HANPUMEp, B paioHax

CO CMeLLIAHHOM 3aCTPOMKOA (13 XMIbIX U NPOU3BOLTBEHHBIX 3AAHUN).

1.2 WUcnonb3osaHue pyHkyuu STO no Ha3HaYEHUIO

®yHKuma STO “Be3onacHoe BbiKOYeHNe KpyTaulero momeHta” (Safe Torque Off)
comacHo EN 61800-5-2 npegHa3sHayeHa 1A OTK/II0YEHUA KPyTALLero MOMeHTa
BCTpoeHHoro motopa. PyHKuma STO npefoTBpaLiaeT BHe3amnH bl NyCK BCTPOEHHOTO
motopa. PyHKLMa STO fomKHa MCNONb30BaTbCA TONBKO A/1A TaKUX BapUaHTOB Npu-
MEHEHUS, AN KOTOPbIX OCTATOYHO YKa3aHHbIX NapameTpoB 6e30nacHoCTy.

NapameTtpbi 6e3onacHocTu

OyHKuMsA STO U3LeNns COOTBETCTBYET TPeBOBAHUAM K CleayioLm napameTpam

6e3onacHocTu:

— PL d/kar. 3 cornacHo ISO 13849-1 (ypoBeHb achdexTuBHOCTU — Performance
Level/PL)

— SIL 2 comacHo EN 61800-5-2 (ypoBeHb nonHoTsl 6e3onacHoctu — Safety
Integrity Level/SIL)

— SILCL 2 comacHo IEC 62061 (npegen cpabartbiatus — Claim Limit/CL)

JocTmumblin ypoBeHb 6€30MacHOCTV 3aBUCUT OT iPYriX 3NEeMEHTOB, KOTOpbIe 1C-

nonb3yloTca Ans peanusauum hyHKLUM obecneveHus besonacHoaw.

[ina 3awuTbl OT HenpefyCMOTPEHHOTO MyCcKa akTMBaLMA U3Jenunsa AomKHa Bbinon-

HATbCA Yepe3 pasbem [X6] ¢ TpebyeMoii 415 TAKOTO NPUMEHEHNSA Kateropuen co-

rmacHo I1SO 13849-1, Hanpumep, 3a cYeT BHELLHero NpejoXpaHUTeIbHOro KOMMYTa-

LIMOHHOTO YCTPOMCTBA.

Ksanudukauus cneunanucros (Tpe6oBaHus K nepcoHany)

K BBOAY M34€N1A B IKCMNYaTaLMio AONYCKAKTCS TONbKO UMEIOLLMNE COOTBETCTBYIO-

Lwyio KBanudmUKaumio B 06nacTy 3NEKTPOTEXHUKM INLA, KOTOPbIE YCMELWHO N3Y4nIu:

— NpaBmia NOAKNIYEHUA U IKCTyTaLUU INEKTPUYECKIX GACTEM YNPABAEHMs

— [AeiiCTByIOLLME NPEANUCaHNS N0 IKCMNYaTaLyUm CUCTeEM NPON3BOACTBEHHOM 6e3-
onacHoctu

— [AeiicTBylOLMe NPEANUCcaHNs N0 NPeAOTBPALLEHNI0 HECYACTHBIX CNY4AEB M OXpaHe
TpyAa

— AOKYMEHTaLMIo Ha U3genue

CreneHb oxBaTa guarHoctukoi (DC) ans pyHKUUM obecneyeHns GesonacHocTn

CTeneHb 0XBara AMArHOCTMKOM ONpPeAensioT NPUCOeANHEHNE U3LENUA B Lemb

yNpaeneHns n peanusyemble MeponpusTUs No AUarHocrmke. Ytobsl obecneunts

YKa3aHHyI0 CTeneHb 0XBara AUarHOCTUKOM, COCTOSHUE KOHTaKTa 06paTHoii CBA3N

AO/MKHO aHANM3MPOBATLCA NPY KAKAOM 3anpoce hyHKumm STO cucTemoii ynpasne-

HWA. ECiv npy AnarHocTuke 06HApYKMBAETCA NOTEHLMANBHO ONACHAsA HEMONAAKA,

LOMKHBI BbITb NPEAYCMOTPEHbI CMeLMaTbHbe MEPONPUSATAS ANS NOALEPHAHMNS

ypoBHs Ge3onacHocu.

-

Mpumeyanune

YCTPOWCTBO HE MOXET CAMOCTOATENbHO Pacno3HaTb NepPeKPECTHOE 3aMbiKaHWe BO

BXOZHOM KOHTYpe.

¢ Tp1 He06X0AMMOCTM UCNONb3YITe NPESOXPaHUTENbHOE KOMMYTALLMOHHOE
YCTPOWACTBO C yHKLMEH 06HAPYKEHMS NePEKPECTHONO 3aMblKaHM.

1.3 MNpepaBuaumoe HenpasuabHOE UCNONb30BaHue ana dyHKuun STO

K cnyyasm npumeHeHus He N0 Ha3HaYeHMI0 OTHOCATCA CeAytoLMe BapuaHTbl

npeABUAYMOrO HenpaBUIbHOMO NCMONb30BaHNA:

— WwyHTUpoBaHue dyHKuum STO

— MCnonb30BaHWe B BapWaHTax IKCNayaraLuuu, Npy KOTOPbIX OTKIOYEHNE MOXET
NPUBECTV K ONACHbIM NepeMeLLeHNAM NN COCTOAHUAM

-

Mpumeyanune

[ins NpMBOAOB, Ha KOTOPble BO3AENCTBYET NOCTOAHHbI MOMEHT UK cuna (Hanpu-
Mep, BEPTUKalbHasA Harpy3ka, BepTHUKalbHble KOOPAMHATHbIE NPUBOZBI), UCMOMb-
30BaHusA dyHKuMK STO B KauecTBe eAMHCTBEHHOI YHKLMUM obecnedeHuns 6es-
0MacHOCTU HeAOCTaTO4HO.



1.4 06A3aHHOCTM 3KCNNYaTUPYIOLLETO IMLA B OTHOWEHUM yHKLMMN obecneye-
HusA 6e3onacHocTn

Peanusyemas dyHKuLMsA obecneyeHus 6e30nacHOCTY B TE4EHME CPOKA IKCNyara-

LMK MaLLUHbI AOMKHA NPOXOAUTL PErynspHOe 1 AOKYMeHTUPyeMoe PYHKLMOHaNb-

HOe UCMbiTaHMe cunamm cneynanucra.

MNepuoanyHoCTb NPOBEAEHNSA AOMKHA ONPeAeNATbCA IKCNYATUPYIOWMM NNLOM Ha

0CHOBaHMK AAHHbIX MPOU3BOANTENA MALLMHDI.

e [IpoBepsiite EMCA He pexe ofHOro pasa B rof.

2 Ycnosua npumeHeHUa uspenus

o Tpebyertcs npeaoCcTaBUThb NOAHbIA KOMNAEKT JOKYMEHTALMN Ha U3aenne ykasak-
HbIM HUKE NUUaM:

— KOHCTPYKTOPY Y MOHTaXHWKY YCTaHOBKU UK CUCTEMbI
— MepCcoHany, OTBETCTBEHHOMY 32 BBOJ B IKCMyaraLuio

e XpaHuTe JOKYMEHTALMIO B TEYEHME BCETO KU3HEHHOTO LKA U3Lenus.

* Obecneysre cobniofeHe 3aaHHbIX 3TOM JOKYMeHTal e ycnosuit. Kpome Toro,
BbINONHATE YKa3aHUA B JOKYMEHTaLMK Ha Apyrue 3nemeHTbl (Hanpumep, oce-
BOW MOHTaXHbIii HAabOP, peayKTop, UCMONHUTENbHBIA MexaHU3M, Kabenw).

o CobniopaiiTe BCe AeiiCTBYIOLME B OTHOLIEHUM 061aCTU NPUMEHEHNSA YCTAHOBEH-
Hble 3aKOHOM PEerNaMeHTbl 1 NONOXEHNUA CNelyoLWnX JOKYMEHTOB:

— HOpPMaTVBHble NpesnucaHnsa 1 CTaHAAPTbI
— pernameHTbl OPraHOB TEXHUYECKOTO KOHTPONSA U CTPAXOBbIX KOMMAHWI
— rocyfapcrBeHHble NOCTaHOBNEHUA

[ns Hapgnexauiero u 6e3onacHoro Ucnonb3oBaHus GyHkLum STO:

e [lpoBeawuTe OLEHKY PUCKOB AN Ballel YyCTaHOBKMU.

e Cobntoaaitte ycraHoBAEHHbIe cneynduKauuamm napameTpsl 6e3onacHocTn

(= MaBa 9, OcHOBHblE XapaKTePUCTUKW).

06nacTb NPUMEHeHNsA U pa3pelleHns
EMCA co BcTpoeHHoOW thyHKUMeR obecneyeHns 6esonacHocrn STO sBnsetcs ane-
MEeHTOM 6e30MacHoCTH cUCTeM ynpaBneHus. N3genve otmeyeHo 3Hakom CE. Onpe-
AeneHHble KOHpUrypauum nsgenunin ceptndukar opradusauum Underwriters
Laboratories Inc. (UL).
i CepTudukarsl 1 [leknapauus o COOTBETCTBUM K U3LENNI0
= www.festo.com/sp .

YKasaHHble CTaHAapTbI
CocrosaHus uspauma (Bepcuu)

Bua npu OTKPBITOM KpbilKe

[X71]: AaTtymk Havyana oTcyeTa uam

Knemma (hyHKLMOHANLHOTO 3a3eM-
nenus (FE) (nnockuit wrexep)

.

(9] ( @‘
[X5]: Topmo3Ho# pesncrop (6]
[X10]: BHelwHss 6arapes (...-1TM) KOHLLEBOW BbIKNOYaTeNb 2
[X6]: NHTepdeic STO
[X9]: UHTepdeiic BxoaoB/BbIXOL0B

(1/0) [X4]: IneKTponutaHue

[X8]: AatumK Hayana otcueTa mim [9].

KOHL,EBOM BbIKNoYarenb 1

.. DYHKLMM CBETOAMOAO0B CM. B Cle-

Aytolen Tabnuue

IEC 62061:2015

| |150 13849-1:2015 | | EN 61800-5-2:2007

2.1 YcnoBus TpaHCNOPTUPOBKMN U XpaHeHUs
® [lpu TpaHCNOPTUPOBKe 1 XpaHEHNM 3aLLULLaITe U3AeNne OT yKa3aHHbIX HUKe
HeAoNyCTMMbIX BO3AencTBUi. K HeonyCTUMbIM BO3/€NCTBUAM OTHOCAT-
A, Hanpumep:
— MeXaHW4YecKne Harpysku
— HeponycTUMble TeMneparypbl
— BIAXHOCTb
— arpeccuBHble cpefpl
® XpaHwuTe v TPAHCNOPTUPYITE U3[ieNNe B OPUTMHANBbHOM ynakoBKe. OpuriHanbHas
yNaKoBKa 06ecneynBaeT JOCTAaTOYHYIO 3aLUTY OT OObIYHbIX BO3LEHCTBUI.

2.2 HeobxoauMmble TeXHUYECKUE YCNIOBUA

[ns Haanexallero 1 6e30nacHoOro MCNONb30BaHUA U3[eNUs:

® BbinonHaiite ycraHoBNEHHbIE cnelyyKaLMAMM YCIOBKA NMOAKTIOYEHNA U OKPyKalo-
Leit cpefibl BCEX NOACOEAMHAEMBIX 3NeMeHToB = [MaBa 9. TonbKo Npu cobtopeHnn
NpeAenbHbIX 3HAYEHUI UKW OrpaHNYeHMIA MO Harpy3Ke BO3MOXHa 3KCnyaraLms
130eNnsA COMacHO COOTBETCTBYIOLLMM NpaBuiam TEXHWUKK 6e30MacHOCTU.

OnucaHue nsgenusa

3.1 0630p npoayKuuu

[X1]: NHTepdeiic na-
pameTpusauuu (MH-
Tepcdeiic Ethernet)
BonokoHHO-ONTHYe- :
CKIe CBETOBOAbI ANA
CBETOAMOAHON UHAM- B & I
Kauum (6x)
[X3]: OUT
EtherCat —nopt 1
EtherNet/IP - nopt 1

]

PROFINET —nopt 1 s

KaGenbHble BBOABI N /
(6x) 20

®natel motopa

[6] CksosHoe oTBepcTMe 2
Ans Kpennenus (4 x)

KpenexHas pe3bba
(4x), pe3bba M4

Ban [6]

[9] Kpblwka

[X2]: IN

EtherCat —nopt 2
EtherNet/IP - nopt 2
PROFINET —noprt 2

(DyHKI.I,I/IVI CBeToaMo0A0B — B 3aBMCUMOCTU OT BapuaHTa usgenua
Ceeto- | EMCA-EC-67-...-EC EMCA-EC-67-...-EP EMCA-EC-67-...-PN
avop | (EtherCAT) (EtherNet/IP) (PROFINET)
[9] LINK/ACTIVITY, nopt 2
0K
ERROR
ECRUN MS (Module status — cocro- | IDENT/STATE (MpeHtndu-
sAHUEe Moayns) Kauus/CocrosHue)
EC ERROR NS (Network status — co- NF (Network failure —
CTOsHME CeTi) owmnbKa cetu)
LINK/ACTIVITY, noprt 1
4  MoHTax
= Mpumeyanune

CNMLWKOM BbICOKUE OCEBblE U pagualbHble ycunus, AeiCcTByioLLMe HA Bal MOTOPa,
MOTYT BbI3BaTb NOBPEXAEHWNE MOTOpa.
® YyuTbIBaiiTe MaKCMManbHO AONYCTUMbIe Harpy3ku Ha Ban (& Maega 9).

KpenexHbiii hnaHel o6ecneymBaet cieayiolle BapuaHTbl KpenaeHus:
— KpenneHue yepes 4 CKBO3HbIX OTBEPCTUA ANA BUHTOB pa3mepa M6
— KpeneHue C NOMOLLbIO 4 BHYTPEHHUX pe3bl pasmepa M4 (my6uHa BBUHYMBA-
Hua [MM]: 5).
CobntoaaiTe MHCTPYKLMM MO MOHTAXKY MCMOb3YEMbIX AOMONHUTENbHbBIX
3N1eMeHTOB (Hanpumep, 0CeBOM MOHTaXHbI HAbOp, KOMMAEKT ANa napan-
NeNbHOTO MOHTaXa, PeAyKTOP, KOOPAWHATHbIA NPUBOA).
MNpuBOA [OMKEH MOHTUPOBATLCA NPOYHO U 63 Nepekoca.
1. NepemecTnTe KapeTKy UK WTOK NPUBOLUMOTO B AeCTBME MEXaHUYECKOro 3/e-
MeHTa B 6e30mnacHoe NonoxeHue.
2. CoeanHute EMCA c npvBOAMMBIM B €NCTBUE MEXAHUUYECKUM 3NEMEHTOM
(= VNHCTPYKU MM NO MOHTAXY MCMONb3YEMOTO AONONHUTENBHOTO 31EMEHTA).
3. 3arAHNUTe KpenexHble BUHTbI (4X). MOMEHT 3aTaK1 = VIHCTPYKLMM NO MOHTaXy
1CNob3yeMOro AONONHUTENbHOTO 3IeMEHTa.

5  JneKTponopknioueHue

A

BHesanHble 1 HenpeaycMoTpeHHble nepemelleHns NpuBoAa Npu BbiNMoIHEHUN

paboT N0 MOHTaXY, NOAKMNOUYEHUIO U TEXHUYECKOMY 06CNYKUBAHMIO.

o lepes NnpoBefeHUEM PaboT: BbIK/NOYMTE UCTOUHUKIM SHEPTOCHABKEHUS.
CHATUA curHana pa3bnokmpoBky Ha EMCA HefocTatouHo.

e Obecneybre 3aLUMTy OT C/ly4aitHOrO NOBTOPHOTO BK/KYEHNS UCTOYHUKOB 3HEP-
rocHabXeHus.

OCTOpOXKHO

5.1 Pasbembl u Kabenu

A

BHesanHble 1 HenpeaycMOTpeHHble nepemeLeHns NpuBoja 13-3a HenpasuabHO

MOATOTOBNEHHBIX K MOHTaXY (OKOHLLOBaHHbIX) Kabenei.

o 06s3areNIbHO MCMOMb3YiATe OTBETHbIE YACTU U3 aCCOPTUMEHTA LUTEKEPOB
NEKM-C 1 npeanoytutenbHo Kabenu 13 yKasaHHbIX NpUHaAexHoaen
(=>» www.festo.com/catalogue).

® Bce nogsuxkHble Kabenu NpoknagbiBane 6e3 U310MOB U MEXaHUYECKOM Ha-
rpy3Ku, Hanpumep, B aHeproLeny (MoaBuKHOM Kabenb-kaHane). Cobnioaaiite
WHCTPYKL MU MO KOOPAUHATHOMY NPUBOZY 1 LONOAHUTE/IbHBIM 3/IEMEHTaM.

OCTOpOXKHO



3awuTa o1 INeKTPOCTaTUMECKUX Pa3pAAoB

[insi Hencnonb3yemblx pasbeMoB CylL|eCTBYeT ONacHOCTb NOBPEXAEHUs

U3AENUSA UK LPYTUX 3NEMEHTOB YCTAHOBKU 3N1EKTPOCTaTUYECKUM Pa3pALOM

(electrostatic discharge, ESD).

o Cobniopaiite npegnucaHna no obpatieHnio C 31eMeHTaMU, KOTopble
NOABEPEHbBI PUCKY BO3AENCTBIA 3aPAA0B CTaTUYECKOTO 3/1EKTPUYECTBa.

® 3aKpoiiTe HeMCNoNb3yeMble LTEKEPHbIE PasbeMbl 3aLMTHLIMM Konay-
Kamu.

® 3asemnifiiTe 4acTv YCTAaHOBKM Nepeg NOAKMOYEHNEM.

o [IpuUMeHsiiTe cneLnanbHOe OCHaLLeHNe AN 3alMTbl OT 3IEKTpOCTaTye-
CKMX pa3paaos (Hanpumep, KONOAKM, NONOCHI ANA 3a3eMEHNS).

OTBeTHaA YacTb ANA LWTEKEPHbIX COEANHEHMNI HE BXOAWT B KOMMNEKT NOCTaBKM
(accoptumenT wrekepos NEKM-C).

5.2 Wutepdeiic napametpusayuu (Ethernet) [X1] - posetka M12, 5-nontocHas,
D-koaupoBaHHas
o CoeauHute EMCA yepe3 xab/KkoMmmyTaTop € CETHO UK HenocpeAcTBeHHO ¢ MK,
Cobntopaiite cneundukauyuio kabens (= OnucaHue ycrponcTea u QyHKUMA,
EMCA-EC-SY-...).
PexomeHaauus: Monb3yiitecb coeanHutensHbim kabenem NEBC-D12G4-...
tupmsl Festo.

-

Mpumeyanune

HecaHKLMOHMPOBAHHbI AOCTYN K YCTPOWCTBY MOXET NPUBECTY K yLep6y nau
HapyleHWAM B pabore. Mpy NOAKIOYEHUM YCTPOWCTBA K CETU:

* Heo6xoanMMo 06ecneyunTb 3aLuTy CETU OT HECAHKLIMOHMPOBAHHOTO AOCTYNa.
Mepbl 3aWWuTbl CETH, HANPUMEP:

— 3aLUUTHBIV IKpaH;

— cucTema npeaoTepalueHuns BTopxenui (Intrusion Prevention System, IPS);
— CErMeHTMpOBaHMe CeT;

— BuptyanbHas LAN (VLAN);

— BUpTyanbHas YactHas cetb (Virtual Private Network, VPN)

— 6e3onacHocTb Ha husnyeckom yposHe gocryna (Port Security)
[lononHuTeNbHbIE YKa3aHWs =» [MpPeKTUBbI U CTaHAAPTbI N0 6e30nacHocTu B cde-
pe nHbopmaLMoHHoro 06opyaoBaHus, Hanpumep, IEC 62443, ISO/IEC 27001.

[X1] KoHTakT OnucaHue

1 | TD+ Otnpaensemble jaHHble +

Mony4aemble AaHHble +

3
\ +

w

OTﬂpaBﬂﬂeMble AadHHble —

N

4 | RD- Mony4aemble gaHHble —
1 51| - He nogkntoyeH
Kopnyc Shield/FE JKpaH/byHKUMOHANbHOE 3a3emeHune

5.3 LluHa/Cetb [X2], [X3] - B 3aBUCMMOCTH OT BapuaHTa usgenus
(EtherCAT, PROFINET unu EtherNet/IP)

— [X2]: IN (nopt 2) — po3eTka M12, 5-nontocHas, D-kogupoBaHHas

— [X3]: OUT (nopr 1) — posetka M12, 5-nontocHas, D-koanposaHHas

[X2], [X3] KoHTakT OnucaHue

3 1 | TD+ Otnpaensemble AaHHblE +

Mony4aemble AaHHble +

Mnockui KoHTakT OnucaHue
wrekep
—— - | FE OnuuroHanbHbli pasbem Ans 3KpaHa kabens
0TBETHAA 4acTb pasbema: rHe3go NJI0CKOro wreKkepa
(6,3 x0,8 Mm2)
5.5 Topmo3Hoit pe3ucrop
[X5] KoHTakT OnucaHue
1 | ZK+ MoaKnoyeHne Ana BHeLWHero TOpMO3HOro pesucropa Rgr
6 0m;
+ + > |BRCH crneunanbHo npeaHasHayeH TOPMO3HOW pe3ncTop
1 2 : CACR-LE2-6-W60 dvipmbl Festo.

5.6 Wutepdeiic STO [X6]

®yHKuMa obecneyenns 6esonacHocn STO nogpobHoO onucaHa B AokymeHte EMCA-

EC-S1-.... ®yHKumMa STO gomkHa MCNONb30BaTbCA TONLKO ONMUCAHHBIM 3[4eCh CNOCO-

6om.

PekomeHaaums ans nepsoro BBoAa B 3KCNyaraumio 6e3 cpeacts obecneyeHus

6esonacHocTu:

— MWHMUMaNbHbI BapMUaHT NOAKMNOYEHUA C KOMMYTALMOHHBIM YCTPOMNCTBOM aBa-
PUINHOW OCTaHOBKM

— 2-KaHanbHoe OTKNoYeHWe Yepes ynpasnstowme Bxoasl STO1 [X6.4]n STO2 [X6.5]

[X6] KoHTakT OnucaHue
1 [NC1 KoHTaKT 06parHom cBs3u:
— 6ecnoTeHuManbHbIi
2 [ NC2 ~ HU3KOOMHbIN, ecnu GyHKuma STO 2-KaHanbHO 3anpo-
weHa 1 aKTuBMpoBaHa
3 | +24 B nocr. Bbixog HanpsixeHus normkn (pasbema [X4.1]), onopHbim
ToKa LOGIC noteHyunanom (0 B) aBnsetca KOHTaKT [X6.6] unu [X4.2]

outT (BHYTPM cOeanHEH NepemblYKOM)
He BbipepxuBaet neperpysok! lonycrumo makxc. 100 mA.

w|F+| &
N (P
HEE &

4 | STO1 Ynpaenstouwme Bxogbl Ans dyHKuumn STO
5 [STO2
6 | GND OnopHblin noteHynan 0 B

5.7 KoHueBo# BbiKntoYaTenb/latuuk Hayana orcyera [X7], [X8]

[X71] KoHTakT Onucanue
1 | +24 B nocr. BbIxoa no HanpaxeHuto 24 B ana nuTaHua aatymka Hada-
TOKa Nla OTCYeTa UK KOHL,eBOro BbiKtoYarens 1 (MO)KET KOH-
durypuposatbes ¢ FCT, 6e3 3awutbl OT KOPOTKOrO 3amMbl-
KaHus).
1
@ 2 2 | Switch 1 CUrHanbHbIA BXOA ANA faT4MKa Hayana oTcyYeTa Uamn KoH-
3 LeBoro BbiKnoYarens 1
3 | GND OnopHblin noteHyunan 0 B
[X8] KoHTakT Onucanue
1 | +24 B nocr. BbIxoa no HanpaxeHuto 24 B ana nuTaHua aatymka Hada-
TOKa Nla OTCYeTa UM KOHL,eBOro BbiKtoYarens 2 (MO)KET KOH-
durypuposatbes ¢ FCT, 6e3 3awutbl OT KOPOTKOrO 3ambl-
<)><> KaHus).
<’> 2 3 2 | Switch 2 CurHanbHbIA BXOA ANA faT4MKa Hayana oTcyYeTa Uam KoH-
1 LeBOro BblKntovarens 2
3 | GND OnopHblin noteHyunan 0 B

w

| :
(Co b

OTﬂpaBﬂﬂeMble AadHHble —

%CJ 4 | RD- Monyyaemble AaHHble —
1 5| nc He NoAKNIoYeH
Kopnyc Shield/FE IKpaH/byHKUMOHANbHOE 3a3emneHne

5.4 3nextponutaHue [X4]

Mpeaynpexaexune

OnacHoCTb yapa 31eKTPOTOKOM OT UCTOYHIKOB HanpsXeHus 6e3 Ncnonb3oBaHms

Mep 3aLuTbI.

o [Ina aneKTponNuTaHuA cnegyer UCNoNb30BaTb TONLKO Lenu 3aLMTHOM CBEPX-
HU3KOrO HanpseHus comacHo EN 60204-1 (Protective Extra-Low Voltage,
PELV).

® TaKKe AOMKHbI COBN0AATLCA 06LIME TPEBOBAHMA K 3NEKTPUYECKUM LLENAM
3alUMUTHOTO CBepXHU3KOro Hanpsxerus (PELV) B cootBeTctBUM € EN 60204-1.

® [IpUMeHsIATe TONbKO TaKMe UCTOYHMKMN NUTAHMS, KOTOPble 06ecneynBaroT Ha-
LIeXHYI0 3N1EKTPOU30NSALMI0 PABOYEro HaNPAKEHUSA U HANPAKEHNA HArPy3KM
comacHo EN 60204-1.

[X4] KoHTakT OnucaHue
1 |+24B JnekTponuTaHue (HanpsKeHWe NOrMKM U Harpy3Km)
2 1 nocr. Toka | +19,2 B nocr. ToKa ... +28,8 B nocr. Toka
2 |0B GND, onopHblii noteHyman

Ecnu gomkeH ncnonb3oBarbca 3KpaHI/IpoBaHHbII7I Kabenb NUTaHKUA, 3KpaH Kabens Mo-
HO NOAKNKYAUTL K Knemme d)yHKLl,I/IOHafIbHOI'O 3a3em/ieHna (FII'IOCKOMV LIJTeKepy).

5.8 MWuTepdeiic Bxoaos/Bbixoaos (1/0) [X9]

[X9] KoutakT | Tun? | HasBaHue OnucaHue
1 DOUT Ready CurHanusupyer o rotoBHOCTM K paborte
2 DOUT configurable CpabarbiBaH1e BbIXOAA MOXHO CKOH-

durypuposaTh ¢ nomoubto FCT

3 - 24 B noct. Toka | Bbixoa: 24 B noct. Toka; npowneido-
BaHoO [X4.1]

4 DIN Control enable | Pa36nokuposka/610Kk1poBKa pery-
naTtopa

5 DIN Sample CurHan ansa coxpaHeHus daktuye-
cKoit no3uuum (Tekyliee U3MepeHue)

6 - GND OnopHblin noteHynan 0 B

1) DIN = auckpeTHblit BxoA; DOUT = AMCKPETHBbIN BbIXO4

5.9 BHewHss 6aTapes [X10]-Tonbko EMCA-EC-...-1TM

[X10] KoHTakT OnucaHue
1 | barapes MoaknioyeHve ans BHelwHen 6arapen (M3MeHeHUs NO3nLNit
+ coxpaHatoTcs 6e3 aneKkTponuTaHus u 6e3 6atapeu 4o 7 AHen
2|+ (nocne AnuTeNbHOCTU 3apAAKM, PaBHOM OK. 24 v)). C Gara-
1+ 2 | barapes | peeit EADA-A-9 hupmbl Festo MOXHO yBENNUNTb STOT NEpUOA
- (GND) | o 6 mecsues.

5.10 O6ecneyeHue creneHu 3awutoi IP
o Cobniopaiite TpeboBaHUsA K 0becneyeHmnto creneqm 3alwmutol IP
(= OnucaHue ycrpoiictBa u dyHKumin, EMCA-EC-SY-...).




6  BBopa B 3kcniyaTayumio

CBA3b n3genus ¢ nogcoeanHeHHbim MK obecneynBaetcs Ha Gase npotokona

TCP/IPv4.

Co3paHue ceteBoro coepnHequs — lMpumep “/iByxroye4yHoe coeanHeHne”

Tpebyemoe ycnosue:

— K ckoHdurypuposaH kak DHCP-knneHT (Yalle Bcero craHaapTHas HacTpomka
ans NK).

— EMCA ckoHdurypuposaH kak DHCP-cepBep (3aBoacKas Haapoiika).

e [ina nepBOro BBOAA B 3KCNAyarauuio Hanpamyto coeguuute EMCA c MK.

3aBojCKas HacTpoiiKa

Cepsep DHCP: aktnBeH

IP-agpec: http://192.168.178.1

Macka noacetu: 255.255.255.0

LLinto3: - (Lnto3 He Ha3HavaeTcs.)

Be6-cepBep

BcTpoeHHblii Be6-cepBep 06ecneynBaeT OCTyn YTEHUSA K aHMOA3bIYHOMY Be6-

cawty.

FCT (Festo Configuration Tool)

Mnarui EMCA ans Festo Configuration Tool (FCT) noaaepuvsaet BbinonHeH1e BCex

Heo6XoAMMbIX LAroB No BBOAY YCTPOWCTBA B IKCN/yaTaLmio.

i Cobntoaaiite Tpe6oBaHUA AOKYMEHTALMM HA U3aenue
(= www.festo.com/pk).

Nepep BKAOYEHUEM INEKTPONUTAHUS:
MpoBepKa NoAKN0YEHUS:
o [lpoBepkTe BCE TOUKM NOLACOEANHEHUS.

NpoBepka rotoBHOCTH K pabote

1. Y6eaunTech B TOM, YTO pa3bnoKMpOBKa perynsatopa BbikYeHa (KOHTAKT X9.4 ).

2. Bknioumnte anektponutaHue. Ceetoanon OK Ha nepefHel naHenn ycrponcrea
LOMKEH 3aMUraTb 3e/1eHbIM.

Ecnu cBetopmnon OK ocraetcs BbIKNOYEHHbIM, YCTPOCTBO HAXOAUTCA B Hepabouem

cocrosHuu. Ecnu ceetoaunoa ERROR roput KpacHbIM, OH coo6uaet 06 owwmnbkxe,

MPUYMHY KOTOPOW Bbl JOMKHBI YCTPAHUTD.

[pyrvie 3Tanbl BBoZA B 3Kcnnyarauuto =» Cnpaska no naaruHy EMCA 1 onu-
caHue ycrponcrea u dyHkumnin EMCA-EC-SY-...

7  [marHoctuka u ycTpaHeHue Henonaaok
VMHdbopmaLus o ceetoamosax KOHKpeTHo WwiHbl (MS, NS, ACT/LINK) =» Onucaxue
K npodunio ycrponcrea.

Noka3satenu 6e3onacHocTu U uHdopmaums o GesonacHocTn

OyHkuns obecneyenus 6esonac- | STO Safe Torque Off (BesonacHoe BblIKOYEHNUE KPYTA-
HOCTK LL|ero MOMeHTa)
Karteropusa 3 CornacHo I1SO 13849-1
Performance Level PLd CornacHo I1SO 13849-1
Safety Integrity Level SIL2 CornacHo EN 61800-5-2 (YpoBeHb NoaHoOTHI 6e3-
0nacHoCTK)
SIL Claim Limit SILCL2 CornacHo |EC 62061 (Mpegen cpabatbiBaHus SIL)
DCavg [%] 90 Average diagnostic coverage
(CpepaHss creneHb 0XBaTa AUArHOCTUKOM)
HFT 1 Hardware failure tolerance
(Qonyck Ha oTKasbl annaparHoro obecneyeHuns)
SFF [%] »90 Safe Failure Fraction (Jons 6e30nacHbix OTKa30B)
PFHp [1/yac] |1x10° | Probability of dangerous failure per hour
(BeposATHOCTb ONACHOrO OTKA3a B TeYeHWe Yaca)
T
Proof Test Interval [nert] 20 VHTepBan nposepku
Cpok cnym6bl [nert] 20 CornacHo 1SO 13849-1
WcnbiTaHne NpoMbILLNEHHOTO ®yHKkuma STO ceptudmympoBaHa He3aBUCUMOMN UCTbITATENb-
obpasuya Hoi opraHu3auueit. Ceptudmrar EMCA = www.festo.com/sp

Fig. 1 TMokasarenu 6esonacHoctn 1 uHdopmaLus o 6esonacHocTn

006 mMe TeXHUYECKNE XapaKTePUCTUKM ‘ EMCA-...-S-... EMCA-...-M-...
OKpyxatwlas cpesa 1 ycnoBus 3KCnyataumm
MoHTaxHoe nonoxeHve No6oe

Temnepatypa okpyxatoLen cpesbl [°C] Mpu HOMUHanbHOW MoLHOCTK: O ... +20
Co CHMXEeHMEM MOLWHOCTU M0 1,75 % Ha Kax-
bl °C: 20 ... +50

Temnepatypa xpaHeHus [°C] -25...+70

OTHOCUTENbHAA BNAXHOCTb BO3ayXa [%] 0... 95 (6e3 KoHpeHcaumm)

npu 25 °C

EMCA... (6e3 -S1)
EMCA...-S1

CTeneHb 3aWuThl

IP54
IP65; Ban motopa IP54

MpoTtokon

EtherCat unu EtherNet/IP nnu PROFINET

Mpodunb cazmn

EtherNet/I P, PROFINET: FHPP
EtherCat: FHPP, CiA 402

InexTponuTaHue [X4]

HomuHanbHoe HanpseHune

[B nocro- |24

Ceeto- | CocTosiHue Co6biTne/CocronHune

avos cBeToaguoaa

Cpabar B (haze BKI

[0]1¢ ‘ Muraet 3eneHbim ‘ ®asa 3anycka, 3arpy34y1K onepaunoHHON CUCTEMbl aKTUBEH
ERROR | Muraet kpacHbim |

AHHOrO
ToKa]
[Jonycrumble KoneGaHusi HaNPseHUs [%] +20
HoMuHanbHbIN TOK [A] 6,9 7,2
MMKOBbI TOK [A] 10,2 10,3
[latyuK nonoxeHus poropa ABCOMIOTHBIN 3HKO- ABCOMIOTHBIN IHKO-
nep, ogHoobopor- nep, MHOroo6opoT-
HbIN HbIN
PaspeweHue [6uT] 12 (4096 MHKpemeHTOB Ha 060poT)

CpabarbiBaHue B (hase IKcnayataLuu

Bpems 3Kcnyaraumm abconoTHbIX 3HKOAEPOB (Mpy CpeaHen oKpyxalollen TemnepaType)

oK BblIks. 0O6opynoBaHWe HaxoauTcs B Hepaboyem COCTOAHNUM, UMEETCA
owmnbKa.

— 6e3 BHelwHen barapen
— C BHewHen Gatapeen

- 7 LHeW
- 6 mecsues

Muraert 3eneHbim | O6opyaoBaHMe HaXoaUTCA B paboyem COCTOsHUM, HO curHan “Con-

trol enable” orcytcTayer.

[IMcKpeTHble BXOAbl/BbIXOAbI

Jlorvka nepekntoyeHns BXoa0B/BbIX0A0B

PNP (nonoxutensHoe nepexkntoyeHume)

CBOWCTBA AUCKPETHbIX NOTMYECKUX BbIXOL0B

YactnuHo cBOGOAHO KOHDUTypUpyemble
Be3 ranbBaHMYecKoW pa3BA3Ku

MaKcuMManbHbI TOK AUCKPETHbIX N0-  [MA]
rMYyecKnx BbIXo40B

100

3eneHblnt LitatHoe pabGouee cocrosHue, 06opysoBaHMe pabotocnocobHo,
curHan “Control enable” npucyrcrayert.
ERROR Bbikn. Her owunbku, HeT NpeaynpexaeHus
Muraet KpacHbiM | Bblgaetca npepynpexaeHue.
KpacHbiit Coobuiaercs 06 ownbKe.

NocnepoBatenbHOCTL MAEHTUUKALMN aKTUBHA

CBOWCTBA NOMMYECKUX BXOLOB

ranbBaHNYeCKM CBA3aHbI C NOTEHLNANOM
NOTNKN

CneundurKaLma NOrMyeckux BXos0B

CornacHo IEC 61131-2

OK Mwuratot oaHo- OTBeTHOE COO0bLLEHME AN ONTUYECKON UAEHTUDUKALUN aKTUBHO PaBounii AMaNasoH NOTMECcKoro [Brocro- | 24
ERROR BPEMEHHO (MoXHO aKTUBMpOBaTL Yepe3 Be6-cepsep) Bxopa AHHOTO
CpabatbiBaiue npu ownbkax B hase 06HOBNEHUA BCTpoeHHOro 10 ToKa]
oK BblIks. O6HoB/eHue BcTpoeHHoro MO npepBaHo M3-3a OWKUGKK. [laHHble moTopa
ERROR | Muraer kpacHbim HomuHanbHaa MOWHOCTb [B1] 120 150
HOMWHanNbHbBIA KPYTALLUIA MOMEHT [H-m] 0,37 0,45
8 OuYuCTKaA, PEMOHT U YyTUNU3aLUA HomuHanbHas yactota BpalieHus [06/munH] | 3100 3150
[na yxopa: Makc. yactota BpalleHus [06/munH] | 3500 3300
L OLIMLLl,aVITe n3aenne CHapyxmn ma KOV TKaHbIO. MomeHT nHepuun macc poropa [kr-cm2] 0,175 0,301
i PeMOHT 1N BOCCTaHOBNEGHNE U3leNNa He AonycKaeTcs. Mpu Heo6xoanmo- Honycr. ocesas Harpyska Ha Ban (H] 60 60
CTV 3aMeHuTe n3penue. [Jonycr. paguanbHas Harpyska Ha Ban  [H] 100 100
YaepxuBawuwunii Topmos (tonsko EMCA-...-...B)
anan COONIOnaiiTE MECTHbIE NPEANNUCAHNS MO IKONOTUYECKN 6e3onacHoii ytunu- YAepHUBAIOWLMA MOMEHT TOpMO3a [H-m] 1
3aunu SNEKTPOHHOW annaparypebl. MNotpebnsemasn MOLWHOCTbL TOPMO3a [BT] 9

9  OCHOBHbIe XapaKTepUCTUKM

i Noapo6Hble TEXHUYECKME XapaKTeEPUCTUKHM K HTepdeiicy STO = Onuca-
HUe K QyHKUMM obecnedeHns 6esonacHocrn STO EMCA-EC-S1-...
[pyrue o6Lme TexHUYecKre xapakTepuctku =» OnuncaHue ycTponcrea
n byHKunn EMCA-EC-SY-...

TpeboBaHuWsA no cobnofeHNIo cepTUdULMPOBaHHbIX opraHusaLmein UL
ycnoswui npw akcnnyarauuu usgenus B CLUA n KaHaae copepxarcs B
0TAeNbHON cneunanbHON foKymeHTaLum UL.

MOMEHT MHepLMM Macc Topmo3a

[kr-cm2?] 0,021

Makc. anuHa kabeneit (ans obecneyenus coorsercTeus TpeGosaHuam IMC)

Kabenb anekrponutaHus [m] <30
Wutepdeitc STOmM 1/0 [m] <30
KoHueBoOW BblKlOYaTenb/aatumk Ha-  [m] <3
yana orcyera, 6arapes
Bec usgenus (6e3 [B], 6es [M)D [r] 1900 2260

CooTBeTCTBME NPOAYKLUMU creunduKaLmnam 1 paspelleHus

3Hak CE (zeknapaums o cOOTBETCTBUU
= www.festo.com/sp)

CornacHo [upektuse EC no malwmHHomy
060pyAOBaHMIO
CornacHo flupektuse EC no IMC2

Nonycku3

RCM (Regulatory Compliance Mark — 3Hak
COOTBETCTBMA HOpMaM)3
¢ UL us - Recognized (OL) (NpusHato OL)3)

1) YaepxwuBatowmii Topmo3s [B] +350 r, MHOroo6opotHas abcontotHas usmeputensHas cucrema [M]+25 r

2) YcrpoicTBO NpefHa3HaYeHo AN UCMONb30BaHWA B MPOMbILLIEHHBIX 30HaX. B unoi 3oHe moryt
noTpe6oBaThCA MEPONPUATUA NO YCTPAHEHNIO PAANOTNOMEX.

3) [leicTBUTENBHO TONBLKO AN BAPUAHTOB U3AENNIA C COOTBETCTBYIOLUM 0603HaUeHnEM
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