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[epeBoA OpUrMHaNbHOrO PYKOBOACTBA MO 3KCNIyaTaymmn

EnDat®, EtherCAT®, EtherNet/IP®, DR. JOHANNES HEIDENHAIN®, Hiperface®, PI
PROFIBUS PROFINET®, TORX® siBnsitotcs 3aperncTpupoBaHHbIMU TOBAPHbIMU 3Ha-
KaMu COOTBETCTBYIOLLMX BNaAeNbLEeB B ONpeAeNeHHbIX CTpaHax.

1 06 3TOM AOKYMeHTe

11 LleneBas rpynna

JJoKyMeHT npeAHa3Ha4yeH Ana NnL, 3aHMMaIoLMXCA MOHTaXOM W 3KCnayaTalmen
nsgenusa. Kpome Toro, oH npefHasHayeH Ans AL, KOTOPbIM MOPYYeHO NPOEKTUPO-
BaHMWe 1 UCNONb30BaHMeE U3eNna B CUCTEMe, OPUEHTUPOBAHHOI Ha 6e30nacHoCTb
(pyxoBogacTBO Nno 6e3onacHocTn cornacHo EN 61508).

1.2 MapannenbHo fencTBYIOWAA AOKYMEHTaLUA

[

Bcs poctynHas fokymeHTaums Ha usgenve = www.festo.com/pk.

Monb3oBartenbcKana JOKYMEHTaUNA Ha U3aenne BKIYaeT B cebs cneapywouune ao-
KYMEHTbI:

Mapkupogska usgenus (npumep)

MoscHeHue

IP10/20

CTeneHb 3aLWuTbl; 6€3 0TBETHOM YacTu pasb-
ema/c npucoeanMHeHHO! OTBETHOM YacTbio pasb-
ema [X9A]

MAC: XX-XX-XX-XX-XX-XX

MepBbii MAC-azpec ycTpoiicTBa Ans CBA3N
Ethernet

MSIP-REM-FTO-KC-2017-1001

Ceptudmkar KC Mark (3HaK TEXHUYECKOTO KOH-
Tpons ans Kopen)

See manual for internal overload protection and
required external circuit breaker

CcblKa Ha CYLLECTBYIOLLYIO NONb30BATENbCKYIO
[LOKYMEHTaL IO, COAEPALLYI0 CBEAEHMSA O 3aLyu-
T€ OT Neperpy3KuM n o TpebyeMom BHEeLHeM MU-
HUATIOPHOM aBTOMATMYECKOM BblK/llouarese.

MatpuyHbin ko DataMatrix 123456789ABC...

Kop n3penus Kak kog DataMatrix n kak 11-3Hauy-
HbI BYKBEHHO-YMCIOBOM KOA

Festo AG & Co. KG

Mpounssoautens

DE-73734 Esslingen

Aapec npoussoauTens

Made in Germany

CaenaHo B F'epmaHun

Tab. 2 MapkupoBsKa usaenus (npumep)

I'Ipenynpenmenbuble 3HAKW Ha nepep.Heﬁ CTOpoHe usgenua
Ha nepep,Hel?l CTOpPOHE U3aenna HaxopaTca cneayouwe npegynpeamtenbHble 3Ha-

Ku:

BHumaHue! lopsavas nosepx-
HOCTb

BHumaHue! Mecto obuyeii onac-
HOCTU

BHumanue! OnacHoe Hanpsxe-
Hue

5 MUHYT (OXuaaHue)

Fig. 1 NMpeaynpeanTenbHble 3HaKKU Ha nepeaHei ctopoHe usgenus (npumep CMMT-

AS-...-EQ)

HasBaHue

CopaepixaHue

VIHCTPYKLMA Ha n3genue

MoaknioyeHue, BcnomorartenbHas hyHKLMA 6e3onacHocTn

Onucanus K usgenuio

|-|0,Clp06H0€ OonucaHne MOHTaxa, NOAKNIYEeHNA

Noapo6Hoe onucaHne BcnomoratenbHbIX GyHKLMIA Ge3onacHoCTH

OnucaHxwue/OHnaiiH-cnpasKa no
nnaruHy

Mnarun:

- (yHKUMM 1 UCNONb30BaHNE NPOTPAMMHOTO obecneyeHus
—  aCCUCTEHT N0 NepBOMY BBOAY B IKCMAyaTaLuo

®yHKUMK BcTpoeHHoro MO:

- KOH(UrypupoBaHue n napameTpusauus

- pexumsbl pabotbl, paboune dyHKLMN

- AWarHocT1Ka v onTUMmU3auus

MNpoTOKON WKHbI/aKTUBaLWA:

—  npodwunb ycTpoiictea

- ynpaBieHue 1 napameTpusauus

OHnaiH-cnpaska Festo
Automation Suite

—  ¢yHKuus Festo Automation Suite
- aAMWHWUCTPUPOBAHUE U UHTErPaLMA NNArUHOB, OTHOCALLUNXCA
K KOHKPETHbIM YCTpoicTBam

WNHctpykumsa CDSB

o6Lme hyHKLMM NaHen MHAKALWUW 1 ynpaBneHus

Tab. 1 MNonb3oBaTenbCcKan AOKYMeHTaLWsA Ha u3genve

1.3 Bepcua nspenuna

HacTtosan AOKyMeHTaLMA OTHOCUTCA K YKa3aHHOW HUXeE Bepcun pennsa:
—  Perynsatop ceponpusoga CMMT-AS-...-S1, HaunHas ¢ Bepcum RO1, cm. map-

KWPOBKY uU3genua

1.4 Mapkuposka usaenus

O6uiee noscHeHne

MoacHenne pna CMMT-AS-...

BHumaHwue! lopsyas nosepx-
HOCTb

MeTanauyeckue 4acTv KOpnyca ycTpoiicTa npu 3Kcnyatayum
MOTYT HarpeBarTbCs 40 BbICOKWUX Temneparyp. B cnyyae Hencnpas-
HOCTW BO3MOXHA Neperpyska BHYTPEHHUX KOHCTPYKTUBHbIX 3/1e-
MEHTOB. B pe3ynbTare neperpysku 31eMeHTOB BO3MOXHO nossne-
HUE BbICOKMX TEMMNEepaTyp 1 BbieNeHNe ropsymx rasos.

BHumaHue! Mecto o6uieit onac-
HOCTU

TOK NPUKOCHOBEHWMA B NPOBO/E 3alLUTHOrO 3a3eMNEHNA MOXKET
NpPeBbICUTb NepeMeHHbI TOK BEANYUHON 3,5 MA UAN NOCTOAHHbIN
TOK Benn4nHom 10 mA.

MwuHMManbHoe ceyeHrne NPOBOAA 3aLMTHOTO 3a3eMNEHUA JOMKHO
COOTBETCTBOBATb MECTHBIM NPEANUCaHNAM NO 3aLUTHbIM 3a3e-
MASAOLWMM NPOBOAAM ANA 060PYA0BAHMSA C BbICOKMM TOKOM yTey-
Ku.

BHumanwue! OnacHoe Hanpsxe-
Hue

V3genve ocHaleHo KOHAEHCATOPamMi TPOMEXYTOUHOTO KOHTYpa,
KOTOPbIE COXPAHAT ONACHOE HANPSKEHNE eLle A0 5 MUHYT nocne
OTKNIOYEHNs 3NeKTponuTaHus. He npukacaitecs K pasbemam cu-
NOBOTO NOAKMIOYEHNS MOCE OTKAIOYEHUA SNEKTPONUTAHNA 5 M-
HYT.

5 MuHyT (OXuaaHme)

Mocne oTKNIOYEHWA NUTAHUA noaoXaute MUHUMYM 5 MUHYT, NOKa
KOHAEeHCaTopbl NPOMEXYTOYHOr0 KOHTYpa He pa3paaAaTca.

Tab. 3 MNosAcHeHuMs K NpeaynpeanTenbHbIM 3HaKam

NpepynpeautenbHble yKasaHus nNo uszenuio
Cnepytolime npeaynpeanTeNbHble yKazaHUs NpuUBeLEHbl Ha NPaBOi CTOPOHE

*  YuuTbiBaiiTe MHDOPMALMIO Ha U3LENNU.
MapKupoBKa U3AeNNA HaXOAUTCA Ha NPaBoil CTOPOHe ycTpoiicTBa. MapkupoBka
no3BONAeT UAEHTUDULMPOBATL U3LENNE U COAEPIKUT CeayioLyo MHhopMaLmio:

MapkupoBka usaenus (npumep) MosicHeHune

CMMT-AS-C2-11A-P3-EC-C000-V000-S1 Kop ans 3akasa

5340821 J302 Rev 00 Homep n3genus, cepuitHelii Homep, Bepcus (Rev)

Main Input: 200 V AC- 10 % ... 480 V AC + 10 % | TexHW4YecKue XapaKTepUCTUKMN AN CETEBOTO Ha-
48 ... 62 Hz 2 Agms NPAXeHUA NuUTaHnA (pasbem NUTaHUA NepemeH-
HOTO TOKa)

Motor Out: 3 xO ... Input VAC 0 ... 599 Hz
1,7 Agws 0,8 kW

TexHuyeckune XapaKTepuCcTUKKU Ana BbIXo4a MOTO-
pa (BbIXOAHOE HAaNpsKeHWe, MaKC. BbIXOAHASA Ya-
CTOTa, HOMMWHANbHbIN TOK, HOMWHaNbHaA BbIXOA-
Has MOLHOCTb)

Taums: Max. 40 °C Temnepatypa okpyxatouieii cpeabl (Taws)

yCTponcTBa:
MpepynpeautenbHble ykasanus no usaenuto (en, fr) | MoacHeHne
CAUTION OCTOpPOXHO

Risk of Electric Shock! Do not touch electrical connectors for
5 minutes after switching power off! Read manual before
installing! High leakage current! First connect to earth!

ATTENTION

Risque de décharge électrique! Aprés la mise hors tension, ne pas
toucher les connecteurs électriques pendant au moins 5 minutes!
Lire le manuel avant installation! Courant de défaut élevé! Relier
tout d"abord a la terre!

OnacHoCTb yAapa 3NeKTpoTo-
kom! 3anpelyeHo npuKacatbcs
K 3NeKTPUYECKUM pasbemam B
TeyeHne 5 MUHYT nocne BbIKI0-
yeHus! MpoyTnTe pyKOBOACTBO
nepea noaknoyeHnem! Boico-
KP4 TOK YTEYKM NOCNe 3alnUTHO-
ro 3azemnenus (PE)! CHavana
COeAMHUTE YCTPOICTBO C y310M
3alUTHOrO 3a3emneHns!

DANGER
Risk of Electric Shock! Disconnect power and wait 5 minutes
before servicing.

Risque de décharge électrique! Débranchez l'alimentation et
attendez 5 min. avant de procéder a l'entretien.

OnacHocTb

OnacHoCTb yAapa 3NeKTpoTo-
kom! Mepes npoBeseHnem pa-
60T N0 TEXHNYECKOMY 06CNYIKM-
BaHWIO OTCOEANHUTE 3NEKTPO-
nuTaHWe N NOAOXKANTE 5 MUHYT.

SCCR: 100 kA SCCR (CTOMKOCTbL NPU KOPOTKOM 3aMblKaHN M)

Tab. 4 NpeaynpeauTtensHble yKasaHus no U3Lenuto



http://www.festo.com/pk

1.5 VYKa3aHHble CTaHAapTbl

CocTtosHue usganua (sepcus)

IEC 61800-5-1:2016 EN ISO 13849-1:2015

EN 61800-3:2004+A1:2012 EN 61508 Parts 1-7:2010

EN 61800-5-2:2017 EN 60204-1:2006+A1:2009+AC2010

EN 61800-2:2015 EN 62061:2005+AC:2010+A1:2013+A2:2015

Tab. 5 Yka3aHHble B JOKYMeHTe CTaHaapThl

2 be3onacHocTb
2.1 WHCTpYKuumn no 6e3onacHocTu

O61ue yKasaHuA no 6e3onacHoCTH

—  MoHTaX 1 NOAKNIOYEHWE AOMKHbBI NTPOBOANTLCS TONBKO KBaNUMULIMPOBAHHbIM
nepcoHanom.

—  Wcnonb3yitTe n3genue TobKO B TEXHUYECKM 6e3ynpeyHOM COCTOAHUN.

—  Wcnonb3yitte n3genne TobKO B OPUrMHANBHOM COCTOSHUM 6e3 BHECEHUS Ka-
KMX-TMBO CaMOBO/bHbIX M3MEHEHUIA.

— He npoBoauTe PEMOHT U3genus. B cnydae HeMCNPaBHOCTU Cpasy 3ameHuTe
usgenue.

— Ob6palyaiite BHUMaH1e Ha MapKUPOBKY U3aenus.

- YuuTbiBaliTe OKpyXatloLMe yCIoBUA B MEeCTE MPUMEHEHUSA U3AENNs.
HecobnioneHune ycnoBuii oKpyalowein cpeabl U NOAKNIOYEHNUS MOXKET NpuBe-
CTW K HapyweHuam B paboTe 1 Kk notepe hyHKLMM obecnedeHns 6esonacHo-
cTu.

—  Tpn TpaHCNOPTMPOBKE, MOHTAX U AEMOHTaXe UCNOAHeHUI 13aenus 60bwoin
Macchl NOAb3yHATECh YCTAHOBAEHHBIMU TPEBOBAHWAMM CPeACTBaMU UHANBUAY-
anbHoOM 3aLuTbl.

—  LltekepHble pasbembl MOA HANPSKEHNEM KAaTEropUYECKM 3anpeLLeHo oTco-
€AVMHATb UK NOAKNIYATL K MPOYMUM YCTPOMNCTBAM.

—  TonbKo yKasaHHble Aanee BUHTbI HA U3LeNnKn pa3peLleHo 0cnabnstb:

—  BWHT 3a3eMNIeHMA Ha oxNaxjalolem pagmatope Ans 3aKpenneHus pacno-
NIOXEHHOT0 Ha CTOPOHE CeTV pasbema 3alMTHOT0 3a3eMNeHus

—  KpernexHble BUHTbI 3aXKMMa 3KpaHa Ha NnLLeBOI CTOPOHe YCTPOIiCTBa

—  TOAbKO Npw ncnonb3osaHuu B cetsx IT (UT): BUHT Ans coefuHEHUs BHY-
TPEeHHEro ceTeBoro GubTPa C y310M 3aLUUTHOTO 3a3eMNeHNs

— YcraHoBuTe u3genue B cneunanbHbli 3nekTpolKad. InekTpowkad AonKeH
MUMETb CTeNEHb 3aLLUThbl, KaK MUHUMYM, IP54.

—  DKcnayaTupyiTe usgenve TonbKo B CMOHTMPOBAHHOM COCTOSIHUM, KOTAa npu-
HATbI BCe Tpebyemble mepbl 3awuTbl (= EN 60204-1).

—  TonHocTblo M30nUpyiiTe TOKOBEAYLIME Kabenn Ha n3genuun. [ins anekTponpo-
BOZLKM Pa3beMOB CUIOBOrO NOAKNOYEHNA Mbl PEKOMEHAYEM M/1b3bl ANs 00-
MMa KOHL,0B NPOBOAOB C NIAaCTMAccoBbiM Kopnycom. Mpu yknaake 3neKkTpo-
npoBoaKu cobntofanTe Tpebyemyto ANVHY YYACTKOB CHATUA U30AALUN.

- WHdopmauus o AnuHe yyactka cHATUA usonauum =» OnucaHve MonTax, Mog-
KNnoyeHue.

—  BblnonHuTe NpaBuabHOE 3aLMUTHOE 3a3eMeHNe U COEANHEHNE C IKPAHOM.

— Tepea BBOAOM B 3KCNAyaTauuto obecneybTe, YToObl pe3ynsTUpYOLLME nepe-
meuweHna nogcoeAnHEHHbIX UCNOTHNUTENbHBIX MEXaHN3MOB He NpeacTaBaAnn
onacHoCTV Ans ntogen.

— [lpu BBOZE B IKCM/IyaTaLMIO: CUCTEMATUYECKN NpoBepsAiiTe Bce yHKL MK
ynpaBneHus 1 nHTepdenc CBA3M U CUTHAN0B MEXAY YCTPONCTBOM ynpasie-
HUS 1 KOHTPONNEPOM NPUBOAA.

— W3penvie ocHalueHO KOHAEHCATOPaMM MPOMEXYTOYHOFO KOHTYpa, KoTopble
COXPAHSAIOT ONACHOE HaNPsKEHWE elle 0 5 MUHYT NOCe OTKIOYEHUS 3NeK-
TponuTaHusa. Mepea nposeaeHrem paboT Ha U3AeNUN BbIKAKYUTE INEKTPONU-
TaHuWe rnaBHbIM BbIK/OYaTeNeM 1 3a6N10KMPYiiTE OT C/ly4aitHOro NOBTOPHOIO
BKNtoYeHuA. Npexzae 4em NpMKacaTbCa K pasbemam CMA0BOro NOAKIIYeHNs,
NOAOXANTE MUHUMYM 5 MUHYT.

—  Cobniopaiite ycTaHOBNEHHbIE 3aKOHOM NPaBKNa, AeiCTBYIOLNE B OTHOLWEHUN
COOTBETCTBYIOLEN 061aCTN NPUMEHEHUS.

—  XpaHuTe JOKyMeHTaL1I0 B TeYEHME BCETO KMU3HEHHOTO LMKNa U3genus.

B cnyyae yuiep6a, BO3HUKLLETO 3-3a HECAHKLMOHUPOBAHHOTO BMeLLaTeNbCTBa

WU MCMONb30BaHUSA N3AENNSA He N0 Ha3HAYEeHUIO, BbICTABEHWE NPOU3BOAUTENIO

npeTeH3uii No rapaHTUM 1 Bo3MeLLeHnto yuiepba uckntoyaetcs.

B cnyyae yuep6a, BO3HUKLIETO U3-3a UCMO/Ib30BAHMA HE NONYYMBLUMX pa3pelle-

HUs NPOrPaMMHbIX CPeACTB UK BCTPOEHHOro MO yCcTpoiicTBa, BbiCTaBNEHME NPO-

M3BOAMTENIO NPETEH3UIA MO rapaHTUM U BO3MELLEHWIO yiep6a UCKoYaeTcs.

YKa3aHua no 6e3onacHocTu Ans BCNomoraTtenbHbIX yHKUMii GesonacHocTu
MprroAHOCTb ANS KOHKPETHbIX Cly4YaeB 3KCMyaTaLmy MOXHO ONpPeAennTb TONbKO
nocne oLeHKV ApYrux 31eMeHTOB NOACUCTEMDI.

MpoBeaunTe aHanu3 v BanuaaLuuio hyHKLMM obecnedeHns 6e30NacHOCTU Ans BCen
YCTaHOBKU/CUCTEMBI.

Heob6xoanmmo perynsipHo nposepsTh 3theKTUBHOCTL BbINONHEHUsA GyHKLUMIA 06ec-
neyeHns 6e30MNacHOCTW. IKCNyaTMpyLOLLee NN HeCeT OTBETCTBEHHOCTb 3a TO,
4TOObLI B TEYEHME OnpeseneHHOro BpemMeHu Obinn BbIGpaHbl TN U NEPUOANYHOCTb
npoBepok. [[poBepKa A0MKHA BbINMOAHATLCA TaKUM 06pa3om, YToObl obecneymnTs
6e3ynpeyHoe HyHKLMOHMPOBaHNE 3aLUTHBIX YCTPOWCTB B KOMMIEKCHOM B3aUMO-
AeiCTBNM BCeX 3nemMeHTOB. [TepuoAnYHOCTb LMKIMYEeCKOW NPOBepKM

= 15.1 TexHUYECKME XapaKTEPUCTUKN TEXHUYECKMX CPeacTB 6e3onacHoCTy.
MNepepn nepBbiM BBOAOM B 3KCM/yaTaLMio NOAKNOYNTE yNpaBAaioLmMe BXOAbI BCMO-
moratenbHbIx GyHKLK 6e3onacHoctn STO 1 SBC. B cOCTOAHMM Ha MOMEHT no-
craBk CMMT-AS BcnomoratenbHble hyHKLMM 6e3onacHocT STO n SBC gocTynHbi
6e3 [ONONHNTENbHOW NapameTpusaLmum.

2.2 Wcnonb3oBaHue No Ha3HayeHuUto

Kontponnep cepsonpuoga CMMT-AS npefHasHauyeH Ansa NUTaHWA U peryamposa-

HUs CEPBOMOTOPOB NEPeMeHHOro Toka. BCcTpoeHHas 3neKTpoHuKa obecneynsaer

peryiMpoBaHve KpyTALero MomeHTa (Toka), 4acToTbl BPALLEHUs W NMONOXEHUS.

lpumeHeHNe pa3peLleHo TONbKO:

— B TexHWU4Yecku 6esynpeyHom cocTosHUM

— B OPUTrMHaNbLHOM COCTOSHMM 6e3 KaKMX-TM60 CAaMOBOJIbHBIX U3MEHEHWI; f0-
MyCKaloTCA TONbKO NpoLeaypbl pacllvpeHns, KOTOpble ONMCcaHbl B CONPOBOAM-
TeNbHOW JOKYMEHTaLMN K AaHHOMY U3LeNuio

— B paMKax npefenbHbIX 3Ha4YeHWU N3[enuna, 3afaHHbIX TEXHUYECKUMM XapaKTe-
prcTukamm =» 15 TexHNYecKne xapaKTepuUCTUKM

— B cepe NPOMbILLIEHHOCTU

HecobnioneHue ycnoBuii OKpyKatowen cpeabl U NOAKNOYEHNUSA MOXKET NPUBECTU K

HapyweHuam B paboTe 1 K notepe dyHKUUM obecneyeHns 6e3onacHoCTu.

CMMT-AS-...-S1 noaaepxuBaer ciegyole BcromoratebHble hyHKuuy 6e3onac-

HocTu cornacHo EN 61800-5-2:

— besonacHoe BbiKNtoYeHMe KpyTaLero momenTa (STO/Safe torque off)

— besonacHoe ynpasneHue Topmosom (SBC/Safe brake control)

— besonacHas octaHoeka 1 (5§S1/Safe stop 1), peanusyercs ¢ NOMOLLbIO CieLu-
aNbHOr0 NpefoXpaHNTeIbHOro KOMMYTALMOHHOTO YCTPOWCTBA U cneLnanbHo-
ro NOAKNI0YEHUA perynatopa cepBonpuBoAa

BcnomoratenbHas dyHKumusa 6esonacHoctn STO npegHasHayeHa Ans OTKAOYeHNS

KPYTALLEro MOMeHTa NOACOeANHEHHOTO MOTOPA M NPeAoTBPaLLaeT BHe3amnHbIi no-

BTOPHbIM NyCK MOTOPA.

BcnomoratenbHas dyHKumusa 6esonacHoctn SBC npeaHasHayeHa ans 6esonacHoro

YAePKaHUA No3nLK1M MOTOPa M KOOPAMHATHOTO NMPUBOAA B HEMOABUMKHOM COCTOA-

HUN.

BcnomoratenbHas dyHKumua 6e3onacHoctv SS1 npegHasHadeHa ans ObicTpoi

OCTQHOBKM C MOC/AeAyoLWMM OTKIIOYEHEM KPYTALLEro MOMEHTa.

2.2.1 06nacTu npumeHeHUs

YcTponcTBO NpefHa3HavyeHo ANs UCNoNb30BaHNA B chepe NPOMBbILLAEHHOCTU. 3a

UCKIOYEHMEM Clly4aeB NPUMEHEHWS B NPOMbILNEHHOW cpese, Npu He06X0ANMO-

CTW JOMKHbI ObITb NPUHSATHI MEPbI MO YCTPAHEHUIO PaAMonoMex, Hanpumep, B pan-

OHaxX CO CMELIAHHOM 3aCTPOMKOM (U3 UAbIX U MTPOU3BOACTBEHHbIX 3AaHNA).

YcTpoNCTBO paccymTaHo Ha yCTaHOBKY B 3neKTpoluKad. dneKkTpowKad AomkeH

MMeTb CTeneHb 3aluTbl, KAK MUHUMYM, IP54.

YCTPOICTBO MOXET Ucnonb3oBatbes B cuctemax TN, TT v IT, ecan cobniogatotcs

onpegeneHHble Tpe6oBaHus.

VHdopMmauus o paspelleHHbix 1 HepaspeLieHHbIX Gopmax Cetn 1 HeobXxoanMbIX

Mepax npu ucnonb3oBaHum B cetax IT =» textvar object does not exist.

BcnomoratenbHble hyHKUMM 6€30NacHOCTM JOMKHbI UCNOb30BATLCA TOLKO AN
TaKUX BapUaHTOB NPUMEHEHUA, A1 KOTOPbIX OCTAaTOYHO YKa3aHHbIX NapaMeTpoB
6e3onacHocTn

=> 15.1 TexHUYECKME XapaKTEPUCTMKN TEXHUYECKMX CpeacTB 6e3onacHocTy.
2.2.2 [lonycTumbie anemeHTbl

MuTaHMe NOrMKK LOMKHO COOTBETCTBOBATL TpeGoBaHuam EN 60204-1 (Protective
extra-low voltage, PELV).

Ecnu ncnonb3yiotcs yaepxusaioLime Topmosa 1 y3nbl hukcauum 6e3 ceptudura-
LMK, LOMKHA YCTaHaBNUBATLCA NPUTOAHOCTb A YKa3aHHOTO HaLeNeHHOro Ha
6e30MacHOCTb NPUMEHEHMSA C MOMOLLbIO OLLEHKN PUCKOB.

MoTopb! LOMmKHBI COOTBETCTBOBATL TPeboBaHuAM EN 61800-5-2, MpunoxeHue
D.3.5 1 D.3.6, v TpeboBaHuam EN 60204-1. MoTopbl, UMetoLLee paspeLueHne um
cneundurauuio Festo ans CMMT-AS, BbinonHsioT Tpe6oBaHus.

Kabenu moTtopos 1 kabenn TOpMO30B A0MKHbI COOTBETCTBOBATL TPe6OBAHUAM

EN 61800-5-2, MpunoxeHue D.3.1, u TpeboBaHusm EN 60204-1. Kabenu motopos
1 kabenn TOpMo30B, UMeloLLee paspelleHne uam cneundurauuio Festo ans
CMMT-AS, BbinonHsT Tpe6GoBaHus.

23 Mpeanonaraembie BapuaHTbl HENPaBUAbHOIO MCNONb30BAHMNA

Mpeanonaraembie BapuaHTbl HENPaBUIbHOIO UCNOJIb30BaHUA: 06Lan uHdopma-

umna

— [lpumeHeHwue C BbIXOAOM 3a NpefefibHble 3HaYeHUA U3Lenus, 3aaHHble Tex-
HWYECKMMM XapaKTepuUCTUKaMU.

- TepeKpecTHas cxema 31eKTPONpPOBOAKM CUrHANOoB BXxoA0B/Bbixoaos (I/0) 6o-
nee yem 10 perynatopos cepsonpusoga CMMT-AS.

- TpumeHenne B cetsx IT 6e3 nprbopa KOHTPONA CONPOTUBIEHUA U30AALUM
AN BbIABNEHMA 3aMblKaHWU Ha 3EMJTIO.
Mpu 3kcnayatauum B cetax IT B cyyae HeMCNpaBHOCTM (3aMblKaH1e Ha 3eMI0
nuTaloLLemn ceTu) OTHOWEHUS NOTEHLMANn0B U3MEHAIOTCA TaK, YTO NpeBbllaeT-
€A 3HaYMMOe ANA UCNONHEHUA U30AALUN 1 Pa3BA3KM OT CETU HOMUHANBHOE
HanpsmeHve 300 B 0THOCUTENbHO 3aLMTHOTO 3a3eMNeHus. Ty Hencnpas-
HOCTb HE06X0AMMO Pacno3Harb.

- Mcnonb3oBaHwve BbIXOAA ANATHOCTUKM AN nepeknioderns GyHKumum obecne-
yeHus 6esonacHocTy.
Bbixoab! AnarHocTuku STA n SBA He ABNAIOTCA YACTblO 3aLLMTHOW Lienu. Bbixo-
Abl LNATHOCTUKU CAYXKAT ANA YNYULWEHUA CTeNeHn oxBaTa AUarHoCTMKOM COOT-
BETCTBYIOLLEI BCIOMOraTenbHOM hyHKLMM 6e3onacHoCcTh. Bbixoapbl AnarHo-
CTUKMN LOMKHbI UCMONb30BATLCA TONbKO B COYETAHUM C COOTBETCTBYIOLMMMU
6e3onacHbIMU cUrHanamu ynpasnenus (norndeckas onepauyus 1) n 6esonac-
HbIM KOHTPO/JIEM BPeMeHM B NpefoXpaHUTelbHOM KOMMYTaLUOHHOM YCTPO-
CTBE ANA NEPEKIYEHNA APYTUX KPUTUYECKU BAXHbBIX AN 6e30MacHoCTM
DYHKUMA.



Npeanonaraemblie BapuaHTbl HENPABUIIbHOTO UCNONb30BAHUA ANA BCNIOMOra-

TenbHoi yHKLUMM GesonacHocTn STO

—  Wcnonb3osaHue dyHKumMmn STO 6€3 BHEWHMUX Mep A4S HaNpaBAsioWmMX peeK
npuBoAa, Ha KOTOPble AeCTBYIOT BHELIHNE MOMEHTbI.
MNpwu AeiCTBUM BHELIHNX MOMEHTOB Ha HanpasAioLLYI0 peiKy NPUBOAA OAHOM
TONIbKO BCOMoraTeibHo yHKLMM 6e3onacHocTu STO HefoCTaTouHO Ans
6e30MacHO 0CTaHOBKU KOOPAWUHATHOIO NpuUBOAA. TpeOyoTCA AONONHUTENb-
Hble MEPONPUATUA BO U3BEXKaHMEe ONacHbIX NepemelleHnit HanpasnsatLe
peViku npuBoAa, Hanpumep, NpUMeHeHe MexaHM4ecKoro Topmo3a B coyeta-
HUK CO BComoraTtenbHoi dyHKumen 6esonacHoctn SBC.

—  W3onauma motopa oT nojaum aHepruu.
BcnomoratensHas dyHkuus 6e3onacHoctt STO He BbI3blBAET OTCOEAUHEHMA
NnpMBOAA OT UCTOYHWMKA IHEPrOCHABKEHUsA B KOHTEKCTe 3neKTpobe3onacHo-
cTu.

MNpeanonaraembie BapuaHTbl HENPABUIIbHOTO UCNONb30BAHUA ANA BCNOMOra-
TenbHoil pyHKuMM 6e3onacHocTu SBC
—  [pMMeHeHVe HeCOOTBETCTBYIOLLErO YAePIKMBAIOLLEr0 TOPMO3a UK y3na HUK-
cauum, TaKKe C TOUKM 3pEHUsA CNeayoLLMX XapaKTePUCTHK:
—  YAEpXWBAWLWMIA UAY TOPMO3HON MOMEHT 1 CBOMCTBA aBapUMHOrO TOPMO-
3a, ecnn HeobxoaMMo
—  YacToTa aKTMBaLum
—  TpnMeHeHVe HeCOOTBETCTBYIOLLETO INEKTPONUTAHUS TOTUKK
2.4 Keanudukauus cneymanucro
K noaKknioyYeHuio 1 BBOAY B 3KCNyaTaLMIo U3AENMs LONYCKAOTCSA TONbKO MMeto-
LMe COOTBETCTBYIOLLYIO KBaNUdUKaLMio B 061acTh 3NEKTPOTEXHMKM KL, KOTO-
pble YyCnewHo u3yyunu:
—  npaBwna NOAKMIOYEHUS W IKCMNYaTaLUN INEKTPUYECKMX CUCTEM yNpaBneHns
—  [eiicTBytOLME NPEANUCAHMA NO IKCNIyaTalnUmn CUCTEM NPOU3BOACTBEHHON
6e30MacHoOCTHN
K pabotam Ha TeXHUYECKUX crcTemMax 6e30MacHOCTM JONYCKAOTCA TONBKO YNONHO-
MOYEHHble creymanuctsl, obnagatoume Heobxoammoii ksanudurkaymen B 06nactu
TeXHUKU Be3onacHoCTy.
2.5 Pa3peluenuns n ceptucmkarol
M3penne otmeyeHo 3Hakom CE. InpeKTnBbl Cm.
=> 15.2 TexHUYECKME XapaKTepUCTUKMN, COOTBETCTBME NPOAYKLMM
cneunduKauuam 1 paspeLleHus.
Aupektnebl EC n cTaHfapTbl, OTHOCALLMECA K AaHHOMY U3[enunio, yKa3aHbl B [le-
Knapauuu o cooTsetcTeun =» www.festo.com/sp.
Vi3aenne npeacraBnset coboi 3nemeHT obecneyeHns 6e3onacHoCTM cornacHo Au-
peKTVBe No MaLWMHHOMY 060pyA0BaHuMi0. OpreHTHpoBaHHble Ha 6e30MacHOCTL
CTaHAapTbl U KOHTPOJIbHbIE NapameTpbl, KOTOPbIM COOTBETCTBYET U3fenne
=> 15.1 TexHUYECKME XapaKTEPUCTUKN TEXHUYECKNX CpeacTB 6e3onacHocTu. Cne-
OYET y4UTbIBATb, YTO COONI0AEHME YKAa3aHHbIX CTaHAAPTOB OrpaHNYNBaETCS
yctponctBom CMMT-AS-...-S1.
OnpeaeneHHble KOHGUIYpaLUW N3eNnii UMerT cepTUdUKaT opraHnsaLum
Underwriters Laboratories Inc. (UL) ana CLUA n KaHagpl.
31 KoHdUrypaummu o603HadeHbl cieayLmnm cnocobom:

¢(UL)us usten

Fig. 2

cUL listed mark for Canada and the United States (BHeceHo B cnucku UL ans Ka-
Hagbl 1 CLUA).

Mpu NOAKNIOYEHNUM 1 IKCNNYATALMM 3TOFO U3LENNA YYUTbIBANTE BCE ENCTBYOWME
B AaHHOW 0bnacTv TpeboBaHMA Mo 6e30NacHOCTU, 3aKOHBbI, perlamMmeHTsl, NpaBuna,
HOpMaTUBbI U cTaHaapThl, Hanpumep, NEC — National Electrical Code (CLUA), CEC -
Canadian Electrical Code (KaHaaa), npeanucanus ynpasneHus OSHA B MuHuctep-
ctee Tpyaa CLUA. NMpw BbiGope MUHMATIOPHOTO aBTOMATUYECKOrO BbIKIKOYaTeNs Co-
6ntoaaiite TpeboBaHMA MaKCMManbHO AONYCTUMONM 3aLLUTbl NPEfOXPaHUTENAMU
ana UL.

3 [NononHutenbHaa uHcopmauua

- NpuHagnexHoctn = www.festo.com/catalogue.

— 3anacHble yactu = www.festo.com/spareparts.

—  Bcs pocTynHas fOKYMEHTaLusA Ha U3AeNne 1 TeKYLL e BEPCUM BCTPOEHHOTO
MO v NnporpaMmHbIX CPEACTB BBOAA B 3KCnnyaTaymto = www.festo.com/sp.

4 CepBuc
Mo TexHM4Yeckum Bonpocam obpatiantecb K pernoHanbHOMy NPeACTaBUTENIO KOM-
naHnuu Festo =» www.festo.com.

5 Onucanune npoayKTa

51 KomnnekTt nocraBku
AnemeHT Konuyectso
Kontponnep cepsonpusoga CMMT-AS-... 1
NHctpykumns CMMT-AS-... 1

Tab. 6 Komnnekt noctaBku

5.2 CTpyKTypa cuctemsl

KoHTtponnep CMMT-AS ynpasnset 1-koopanHaTHLIM cepBonpuBoLOM. B 3aBucu-

MOCTW OT BapuaHTa U3Aenuns B yCTPOMCTBO WU B NPOdUIb OXNaKAEHNA YCTPOIA-

CTBA BCTPOEHbI CeAytole HeobXxoanMble ANs CTaHAAPTHBIX 3aA4aY INeMEHTbI:

- ceTeBoi GpunbTp (06ecneynBaeT NOMeXoyCcToMYMBOCTb M OFpaHUYMBaET CBA-
3aHHOe C kabenem unyyeHue Nomex)

—  3/IEKTPOHWMKA ANA CTabMAN3ALMUMN HANPHKEHUSA NMPOMEXYTOYHOT0 KOHTYpa

—  BbIXOAHOW Kackag (ans ynpasneHns MOTOpOM)

—  TOPMO3Hoii pe3uctop (BCTPOEH B oxamaatowuin pagmarop)

—  TOPMO3Hoii NpepbiBaTesb (BKNOYAET TOPMO3HOM Pe3nCTop Npyu HeobXxoanMo-
CTV B TPOMEKYTOYHOM KOHTYpE)

—  TemnepatypHble aTYnKm (415 KOHTPOASA TemnepaTypbl CUNOBOTO MOAYAA 1
BO3/yXa B YCTPOWACTBE)

- BeHTUnATop B Nnpodune oxnamaeHus (B 3aBUCUMOCTH OT BapuUaHTa usgenus)

KoHTponnep cepBonpueoga cHabeH nHTepdericom peanbHoro Bpemern Real-

Time Ethernet gns ynpaBneHus npoyeccamu. B 3aBUCMMOCTU OT UCMONHEHWS U3-

Aenvs NoAAEPHKNBAIOTCA PasiMyHble NPOTOKOoNbI WiHbl (EtherCAT, EtherNet/IP

nunu PROFINET).

NapameTtpusauus yepes MK MOXeET BbINONHATLCA HA BbIGOP: Yepe3 uHTepdeiic

Real-Time Ethernet unu yepes oTaenbHbIR nHTepdenc Standard Ethernet.

Festo pekomeHayeT ncnonb3oBaTb CEPBOMOTOPbI, 3NIeKTpomexaHn4ecKkmne npuso-
Aabl, Kabenu n NPUHAANEXHOCTU N3 aCCOPTUMEHTA I'IpVIHa,CU'Ie)KHOCTEVI Festo.

™1 N

LUnHa/CeTb BNOK NUTaHWA ANA 3NeKTponuTa-
[NaBH LI BbIKNIOYATEND HUs norukn 24 B noct. Toka (PELV)
3 BHeLwuHuil TOPMO3HOII pe3ncTop
MpeaoxpaHuTeNbHbIi aBTo- (onuus)
MaT/npeaoxpaHnTenn 1 3aluTa no KoHTponnep cepsonpusoaa
anddepeHymansHomy (pasHoCTHO- CMMT-AS
my) Toky (RCD) ¢ yHusepcanbHoii Cepsomotop (3aeck: EMME-AS)

YYBCTBUTENBLHOCTbIO MO TOKY (ON-
uZm) Y MK ¢ pasbemom Ethernet ans napa-
MeTpu3aLum
Fig. 3 CTpyKTypa cuctemsl (Npumep)
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5.2.1 0630p CpeacTB NOAKNIOYEHUSA

Mpu noBpexaeHnsX, KOTOpble 0XBaTbIBAOT NPOBOAA ABYX UM HECKONBKUX TMHUIA

B perynatope cepBonpuBoAaa, CyLecTByeT oNacHOCTb PbIBKOB Npueoaa. Ecnu Bo

BpeMs AencTBua coctoaHma STO NponCcXoanT 0TKa3 BbIXOAHOIO Kackaja perynsato-

pa cepsonpuBoaa (04HOBPEMEHHOE KOPOTKOE 3aMblKaH1e 2 CUOBbIX NOYNpo-

BOAHWKOB B pasHbix (a3ax), MOXET BbINONHATLCA OrPAHUYEHHOE NepemMelleHme

poTopa c 0CcTaHOBKamu. Yron noBopoTa / AnviHa nyTu COOTBETCTBYET PACCTOSAHUIO

MeXay ABYMA COCefHUMM KaTywKamu. lpumepsl:

®  [OBOPOTHbIN BUraTe/b, CUHXPOHHAsA MalMHa, 8-N0/IOCHasA =P nepemelleHne
< 45° Ha Bany motopa

®  JINHEeWHbIV ABUraTeNb, PACCTOAHME MEXAY ABYMS COCEAHUMM KaTyLUKaMU Co-
cTaBifer 20 Mm = nepemeLleHne < 20 MM Ha ABUXKYLLEMCA 3NEeMEHTe

- AN

Pa3bem 3alLuTHOTO 3a3emMaeHns
Kopnyca

[X9A] CeTeBoi1 pasbem 1 pasbem
NPOMEKYTOYHOTO KOHTYPa

[X9C] HanpaxeHue nornyecKkmx
cxem

[XF2 OUT] UnTepdeiic RTE, nopT 2

[XF1 IN] UnTepdeiic RTE, nopT 1

[ 6 ] [X1C] Bxoabl/BbIXOAbI A5 KOOPAY-
HaTHOro NpuBoAa
[X6B] BcnomoratenbHblii pasbem

X6A] ®a3oBbIl pazbem MoTopa
X2] Pa3bem gatumka 1

1| [X10] CMHXpOHM3aLMA YyCTPOWCTB
2| [X18] Standard Ethernet

13| [X5] Pa3bem ans 6n0ka ynpasne-
HUA (3a rAyxoin NAUTOM)
[X1A] NHTepdeiic Bxoa0B/BbIXOA0B

[X9B] Pazbem TOPMO3HOro pesu-

[
[
[X3] Pazbem patymka 2
[
[

9]
[14

cTopa
moTopa

Fig. 4 Pazbembl CMMT-AS-...-11A-P3

5.3 BcnomoratenbHble hyHKUUM Ge3onacHocTU

5.3.1 MpuHUMN feiCcTBUA U NPUMEHEHNE
KoHtponnep cepsonpusoga CMMT-AS-...-S1 o6naaaet cieayolWwmMmm xapaxkrepu-

cTMKamu 6e3onacHoCTH:

— bBesonacHoe BbikntoueHue KpyTalero momexta (STO/Safe torque off)

— besonacHoe ynpasneHue Topmosom (SBC/Safe brake control)

— besonacHas ocraHoBka 1 (5S1/Safe stop 1) npu ucnonb3oBaHUM cnewunanb-
HOrO BHELHEro NpeAoXpaHuTeNbHOro KOMMYTaLMOHHOIO YCTPOWCTBA U Cre-
LManbHOro NOAKNIOYEHNA perynsTopa cCepBonpuBoAa

—  Bbixoabl gnarHoctvkin STA n SBA ans 06partHoi CBA3U aKTUBHOI BCMIOMOra-

TenbHOMN hyHKUMK Ge3onacHoCTy

5.3.2  BcnomoratenbHas ¢yHkuma 6e3onacHoctn STO

MNpuHuMn AeicTBMA M npumeHeHne STO

BcnomoratenbHas dyHKumua 6e3onacHoct STO BbI3bIBAET OTKAKOYEHWE NUTAHUA
3a/jaloLLero yCTpomcTBa Ans CUNOBbIX MOYNPOBOAHMKOB 1 TEM CaMbIM NPeAoT-
BpalLaeT nepeHoc Tpebyemoit MOTOpY 3HEPTUN CUOBbIM BbIXOAHBIM KAaCKaZOM.
Mpwu akTMBHOW BCoMoraTebHoM hyHKUMM 6e3onacHocTi STO aHeprocHabxeHne
npuBoAa rapaHTMpoBaHHO npepbiBaeTca. [IPUBOA HE MOXET CO3AaBaTh KPYTALLUIA
MOMEHT 1, cnefoBaTesibHO, Bbi3biBaTb ONACHbIe NepemelleHusa. anI Hann4uu sep-
TUKaNbHO NepemeLLaeMoi Harpy3Ku NN APYriX BHELWHUX YCUIUIA NpeAycMoTpe-
Hbl JONONHUTENbHbIE Mepbl 6e30MacHOro NpesoTBpalleHns nepemelleHns (Ha-
npumep, mexaHuyeckue durcatopsl). B coctosHum STO KOHTPOAb NO3ULWK CO-

CTOAHWA NOKOA He OCyllecTBAETCA.

Mpun ocTaHOBKe MalIMHA fOMKHA ObITb 06ecneyeHa v HanpaBneHa Ha NoAAepKa-
HUe ypoBHA 6€30MacHOCTU. ITO OTHOCUTCA, NPEXAE BCErO, K BEPTUKANbHBIM NpU-
BOZaM 6€3 CaMOoTOPMO3ALLMXCA MEXAHUYECKNX INEMEHTOB, y31a GuKcaLumu nam

ypaBHOBeLIMBaHUA.

3anpoc STO

3anpoc BcnomoratenbHoi gyHKumm 6esonacHocti STO BbINOAHAETCSA MO 2-Ka-
HaNbHOI CBA3M; AN1A 3TOTO yNpaBAsiolLee HanpsiKeHne Ha 060MX yNpasasoWmUX
Bxoaax #STO-A n #STO-B ofHOBpeMeHHO OTK/KYaeTCA.

O6patHas cBA3b STO Yepe3 KOHTAKT AUArHocTuku STA

Yepes BbIxoa ANArHOCTUKM STA MOXET co06LWaTbCA O COCTOAHWM BCNOMOraTesb-
HOM dyHKUMKM 6e3onacHocTn STO NpeaoxpaHUTebHOMY KOMMYTaLMOHHOMY
YCTPOWCTBY.

BbIxog AnarHoctku STA yKa3sbiBaeT Ha To, AOCTUTHYTO 1 6e3onacHoe cocTonHue
ANsA BCNomoraTenbHon dyHKumm 6e3onacHoctn STO. Bbixog anarHoctukm STA ne-
pekntoyaetcs Ha yposeHb High Tonbko B Tom cnyyae, eciv STO akTMBHA No 2-Ka-
HaNbHOW CBA3U Yepes ynpaBnstowme exoabl #STO-A n #STO-B.

#STO-A #STO-B STA

YpoBeHb Low YpoBeHb Low YpoBeHb High

YpoBeHb Low YpoBeHb High YposeHb Low

YposeHb High YposeHb Low YpoBeHb Low

YposeHb High YposeHb High YpoBeHb Low

Tab. 7 YpoBeHb STA

Ecnu B 06oux KaHanax (STO-A u STO-B) cpabatbiBatoT 3aWuTHble hyHKLUM, Ha-
npumep, NPy CIMLWKOM BbICOKOM HanpsxeHun Ha STO-A n STO-B, To BHyTpeHHMe
3aluTHbIE QYHKLMK OTKAYaloTcA, 1 STA Takke BblaaeT ypoBeHb High.
PekomeHnpaaums: [pegoxpaHutenbHoe KOMMYTaLMOHHOE YCTPOWCTBO JOMKHO NpPO-
BEpATb COCTOAHME BbIXOAA ANArHoCTUKM Npu Kaxaom 3anpoce STO. Mpu 3Tom
ypoBeHb STA A0MKEH N3MEHATLCA cornacHo Tabnuue norukn. CurHansl #STO-A n
#STO-B MOryT UMKANYECKN TECTUPOBATLCA NPEAOXPaHUTENbHBIM KOMMYTaLMOH-
HbIM YCTPOMCTBOM Npu ypoBHe High c TecToBbIMM MNynbcammn Low 1 npu yposHe
Low c TecToBbIMM MMNynbcamu High.

5.3.3  BcnomorartenbHas pyHKuuA 6esonacHoctn SBC

MpuHuun aeiictBua n npumerenmne SBC

BcnomoratenbHas dyHKumusa 6esonacHoctn SBC noaaet HaaexHble BbIXOAHbIE CUr-
Hanbl ANs aKTMBALMM TOPMO30B (yAepIKMBaIOLMX TOPMO30B UM y3110B duKCca-
umn). NMpun 3TOM aKTMBaL s TOPMO30B MPOMCXOANT 2-KaHaNbHO Yepes OTK/IYeHne
HanpsXEHUA Ha CNedyLL X BbIXoAaxX:

— be3onacHbiil Bbixog BR+/BR—[X6B] ans yaepxuBatolero Topmosa motopa

- be3onacHbiit Bbixog BR-EXT/GND [X1C] ansa BHewHero Topmo3sa/ dukcatopa
YaepxuBatowuin Topmos u/unm ysen dukcaumm cpabarbiBatoT M 3aTOpMaKMBaloT
MOTOP UM KOOPAMHATHBIN NPUBOS. B pe3ynbTate onacHble nepemeLieHns SOMK-
Hbl 3aTOPMaXMBATLCA MEXAHUYECKUM CNoCO6OM. Bpems TOpMOKEHUA 3aBUCUT OT
TOro, Kak GbICTPO BBOAMTCS B [1€/CTBME TOPMO3, 1 HACKONBbHO BbICOK YPOBEHb
3HEPTUU B CUCTEME.

JINwb NPY NOHMMKEHHbIX TPEBOBAHMAX K 3 (HEKTUBHOCTM BO3MOMXHO MCMNO/b30Ba-
HWe TONbKO OHOT0 TOPMO3a

=> Tab. 51 lNoka3saTenu 6e30NacHOCTM BCNOMOraTeNnbHon hyHKLUMKU 6e3onacHocTu
SBC. Mo3tomy noacoeanHute Topmo3 Kk BR+/BR— unm k BR-EXT.

Hannune BepTMKanbHO Nepemellaemoli Harpy3Kku, Kak npasuo, NpyBOAWT K Na-
AeHwio, ecnn SBC 3anpalunBaeTca B TOT e MOMEHT BpemeHu, 4to u STO. 310 06-
YCNIOBIEHO MEXaHUYECKON MHEPL el yaepKMBaloLLero Topmo3sa unm y3na dukca-
UMM 1 notomy HeusbexHo. NpoBepbTe, He ABAAETCA N BCnomoraTenbHas hyHK-
ums 6esonacHoctn SS1 6onee nogxoanLLen.

®yHKUMs SBC A0MKHA MCNONB30BATLCA TONBKO AN YAEPKUBAIOLMX TOPMO30B MK
y3710B (hUKCaLWN, KOTOpble cpabaTbiBaloT B 06€CTo4eHHOM cocTosiHuM, O6ecneyb-
Te 3aWMLEHHYI0 YKNaAKY Kabeneil.

3anpoc SBC

3anpoc BcnomorarenbHoi hyHKuUMM 6e3onacHocT SBC BbINoHAETCA N0 2-Ka-
HanbHO CBA3M; AN 3TOr0 yNpaBnsiollee HaNpsKeHe Ha 060UX ynpaBasoLLmnX
Bxofax #SBC-A n #SBC-B ofHOBpeMeHHO OTKAuYaerca:

— 3anpoc #SBC-A obecTtoumBaet curHanbl BR+/BR-.

— 3anpoc #SBC-B obectounBaet curHan BR-EXT.

pu 0TKa3e 3NeKTPONUTaHUA NOTUKM KOHTPOAAepa CepBONPUBOAA BbIXOAbl TOPMO-
3a TakKe OyayT 06ecToueHsl.

O6paTHas cBA3b SBC Yyepe3 KOHTAKT AUArHOCTUKU SBA

2-KaHaNbHOE NepeKNtoyeHe TOpMo3a 0TobpakaeTcs ¢ NOMOLLbIo BbixoAa SBA.
Yepes SBA coobLuaeTcs 0 COCTOAHUM BCNOMOraTensHoi hyHKUUM 6e3onacHocTi
SBC ans auarHocTvkM, Hanpumep, BHeLHEMY NpesoXpaHUTENbHOMY KOMMYTaL M-
OHHOMY YCTPOMCTBY.



BbIxog AnarHocTvku SBA yKa3sbiBaeT Ha T, AOCTUTHYTO M 6e30nacHoe cocTosiHne

Ans BcnomoratensHomn hyHKummn 6esonacHocty SBC. OH 3aaaH, eCnu BbINONHAKOT-

cA 062 NepeyncneHHbIX HUKE yCnoBus:

—  3anpolueHo oTKIYeHne 060X BbIxofoB Topmo3sa (#SBC-A = #SBC-B = ypo-
BeHb Low)

—  BHyTpeHHUMM YHKLMAMN ANATHOCTUKMN YCTAHOBEHO, YTO OTCYTCTBYIOT BHY-
TPEHHMeE oWmnBKK, 1 06a BbIxoAa TOPMO3a 06ecTouyeHbl (OTKIIOYEHDI).

NpoBepka BcnomoratenbHoii pyHKuum 6e3onacHoctn SBC

Mpotectupyiite Bxoabl #SBC-A n #SBC-B no otaensHOCTM Apyr OT Apyra 1 BMecTe.

ObpatHas cBA3b AMArHOCTUKM AOMKHA HAXOAUTLCA Ha ypoBHe High TonbKo B TO

Bpems, noka o6a Bxopaa #SBC-A n #SBC-B 3anpolueHbl. Eciv xapaktepuctuky cur-

HaNoB He COOTBETCTBYIOT OXMAAEMbIM, CUCTEMA B TEYEHWE BPEMEHU peaKLum

LOMKHA 6bITb NnepeBefieHa B 6e3onacHoe coctosiHne. Cneayet obs3atensHo npeay-

CMOTpETb KOHTPO/Ib BPEMEHM B MpefjoXpaHnTeNbHOM KOMMYTaLMOHHOM YCTPOR-

cTBe.

TpebyeTcs npoBepka BcnomoratensHon hyHKumum 6esonacHoct SBC 1 obpatHoi

cBA3K Yyepe3 SBA, Kak MUHUMYM NO 1 pa3y B TeueHue 24 u.

e [lpoBepbTe 0bpaTHyto cBA3b SBA B 3aBMCMMOCTM OT ypoBHs SBC-A n SBC-B
COrnacHo cnepyolei Tabnuue.

#SBC-A (BR+) #SBC-B (BR-Ext) SBA

YpoBeHb Low YpoBeHb Low YposeHb High

YpoBeHb Low YposeHb High YpoBeHb Low

YposeHb High YpoBeHb Low YposeHb Low

YposeHb High YposeHb High YposeHb Low

Tab. 8 lNposepka Bcex yposHei SBC

Mpun npoBepke BcnomoratensHoii hyHKum 6e3onacHocT SBC moxeT cpaboTtath
BbisiBNEHMe oWnbKM paccornacosanus B CMMT-AS, ecnv npoBepka anutcs 6onee
200 mc. MNMocne 3Toro He06X0ANMO KBUTUPOBATL COOTBETCTBYHOLLEE CO0bLLeHNE 06
ownbKe 6a30BOro yCTponcTea.

Ananus SBA
PekomeHpauua: aHanu3 Npu Kawgov akTUBaLmu.
e [lpoepsiite 06paTHyto cBA3b SBA Npu Kamaom 3anpoce.

3anpocbl K Topmo3y
3anpocbl K Topmo3y=> OnucaHue BcnomoratenbHas GyHKLMA 6e3onacHocTy

TecTupoBaHue Topmo3a

e [lpoBepbTe, TpebyeTcs M TeCTUpoBaHMe Topmo3a. NHdopmauwna npeacrasne-
Ha B DGUV information sheet “Gravity-loaded axis”.

5.3.4  BcnomoratenbHas ¢yHKuua 6esonacHoctu SS1

Bmecre co cneuuanbHbIM NpefoXpaHUTENbHbIM KOMMYTaLMOHHbBIM YCTPOCTBOM

MOXET 6bITb pean30BaHo cnedytollee UCNONHEHE:

— bBe3onacHas octaHoBKa ¢ KoHTposniem BpemeHu (SS1-t/Safe stop 1 time
controlled); 3anyck 3aepKn MOTOpa M NOC/NE COOTBETCTBYIOLLE KOHKPETHO-
My NPUMEHEHWIO 3aJePXKKM BPEMEHM — BcnomoraTensHas dyHKums 6esonac-
Hoctn STO

BcnomoratenbHas dyHKLWa 6e3onacHoctn SS1 =» OnucaHue BcnomorarensHas

tyHKLMsA 6e30nacHOCTN

5.3.5 WUcknioyeHue HencnpasHocTei

MpeaycmoTpeHbl 0cobble Mepbl NPeAoTBPpaLLeHUs OLMBOK B CXeMe 3N1eKTPOnpo-

BOAKM:

—  WCKIOYeHWe HeMcnpaBHOCTEN B CXeMe 3/IeKTPONPOBOAKYM COrNacHo
EN 61800-5-2

—  KOHTPO/Ib BbIXOJO0B U CXEMbI 3/IEKTPONPOBO/AKM A0 perynatopa cepBonpusoja
C MOMOLLbIO NPeA0XPaHNTENbHOrO0 KOMMYTALMOHHOTO YCTPOWCTBa

5.3.6  lpeaoxpaHuTeNbHOE KOMMYTaLMOHHOE YCTPOICTBO

Vcnonb3yitte npegoxpaHuTeNbHble KOMMYTaLMOHHbIE YCTPOWCTBA CO CeayoLummn

XapaKTepucTuKamm:

—  2-KaHasbHble BbIXOAbI C
— pacno3HaBaHMeM NepeKpecTHbIX 3amMblKaHWi
—  TpebyembiM BbIXOAHbIM TOKOM (Takxe ans STO)
—  TeCcToBbIMW UMNyNbCcaMu Low annHom o makcumym 1 mc

—  AHanu3 BbIXOA0B MArHOCTUKM perynsatopa cepsonprBoaa

MNpepoxpaHuTenbHble KOMMYTaLMOHHbIE YCTPOWCTBA C TECTOBBIMU MMMNYbCaMM

High moryT npumeHaTbCA CO CneayloWMMI OFpaHNYEHNAMN:

— TecTtoBble UMNYAbLCHI ANNHON O 1 MC

- TecToBble UMNYNbCbI He OHOBPEMEHHbI/NepeKpbIBaIOT Apyr Apyra Ha #STO-
A/B n #SBC-A/B

- TonyyeHHas B pe3ynbTate KnaccubUKaLnsa TeEXHUKN 6e30nacHOCTU 3aBUCHT OT
aHanusa obpartHoi cBa3m guarHoctuky STA, SBA
=> 15.1 TexHUYECKME XapaKTEPUCTUKN TEXHUYECKMX CpeacTB Be3onacHocTy,
nokasareneii 6esonacHoctn STO u SBC.

6 TpaHcnopTupoBKa n XpaHeHue

—  Tpn TpaHCNOPTMPOBKE 1 XpaHeHUN 3alLuLianTe 3fenne oT yKasaHHbIX HUxe
HeoMNyCTUMbIX BO3AENCTBUIA. K HeAOoNYCTUMbIM BO3AENCTBUAM OTHOCATCSA, Ha-
npumep:
—  MexaHuyecKue Harpysku
—  HeAonycTMMble Temnepatypbl
—  BNAXHOCTb
—  arpeccuBHble Cpefbl

—  XpaHuTe U TPAHCMOPTUPYITe U3Aenne B OPUrMHANbHOM ynaKoBke. Opuru-
HanbHan ynakoBKa obecneynBaeT 4OCTATOYHYIO 3aLUTY OT 0ObIYHbIX BO3AEN-
CTBUWA.

7 MoHTax
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Fig. 5 Pa3mepsl

Pasmep |L1 L2 L3 L4 L5 L6 L7

[mm] OK. 242 200 220..22- |22 10 6 16

Tab. 9 Pa3mepbl, yactb 1

Pas- H1 H2 B1 B2 B3 D1 D2 D3
mep
[mm] OK.218 | o0K.205 | oK.60 42 B1/2 R5,5 5,5 5,5

Tab. 10 Pa3amepsl, 4acTb 2

7.1 MoHTaxkHble paccrosHua CMMT-AS-...-11A-P3 (3-ca3H.)

KoHTponnepbl cepsonpusopos cepun CMMT-AS MOXHO ycTaHaBnnBaTth B pAj ApYr
3a Apyrom. Npu pasmeLLeHnmn yCTpOiCTB B paA cleayeT cobatoiate Tpebyemoe Mu-
HUManbHOE paccTosHue, 4Tobbl TENIO, BO3HMKaloLWee Npu paboTe 13-3a NPoxo-
AEHWA JOCTaTOYHOTO NOTOKA BO3AYXa, MOXHO 6bIN0 OTBOAUTD.

H1 <——‘
SRR li
“
§ L2
L3
® @ o 07
COolog +Jf 7
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Fig. 6 MoHTaHble paccTosHWA U cBOOOAHOE NPOCTPAHCTBO Ans MoHTaxa CMMT-
AS-...-11A-P3 (3-hasH.)

KoHtponnep cepBo- H1 H2v L1 L2 L3
npusoaa

CMMT-AS-C2-11A-P3... [mm] 100 70 62 70 227
CMMT-AS-C3-11A-P3... [mm]

CMMT-AS-C5-11A-P3 [mm]

1) inst cobntopeHns cBo60AHOro NpocTpaHcTea H2 1 onTMManbHOM yKnaaku kabens MoTopa 1 AatymKka pexo-
MEHAYETCS 0CTaBUTb C HUKHEN CTOPOHBI KOpNyca CBO60AHOE MOHTAXXHOENPOCTPaHCTBO, pasHoe 150 mm!

Tab. 11 MoHTa}Hble paccToAHNUsA 1 CBOOOAHOE NPOCTPAHCTBO A1 MOHTaXa

Takum o6pa30M, Tpe6yeM0e 60KOBOE MUHUMaNbHOE pacctoaHmne oo cocegHux

yctpoiicte CMMT-AS cocTaBnsiet 2 Mm (62 MM ... 60 MMm).

Festo pexomeHayeT pacctoaHue A0 CoOCeAHNX BHELWHUX yCTpOVICTB, cocCTtaBndoLlee

MUHUMYM 10 MM (TemnepaTypa NoOBEPXHOCTU BHELLHEro yCTpoiicTBa Makc. 40 °C).



[1BOVHOW OTBETHbIN pa3bem As NepeKpecTHON CXembl 31eKTPONPOBOAKM pasb-
ema [X9A] BbICTynaeT npUMepHO Ha 4 ... 5 MM 3a NpaBbiM GOKOBbLIM Kpaem yCcTpoil-
cTBa. Ho 370 He ABnsAeTcA npenaTcTBuem ans gobasnenus B pag CMMT-AS.

7.2 MoHTax

Mpeanncanma no MOHTaXKy

—  Wcnonb3yiiTe aneKTpoLKad co cTeneHblo 3aLnThbl, KaK MUHUMYM, IP54.,

—  Bcerga MOHTMpY#iTE YCTPOMCTBO BEPTMKANbHO B 3n1eKTpowwKad (c ceTeBbiMuM
Kabenamu nutaHus [X9A], obpalieHHbIMY BBEPX).

—  [pMBUHTUTE YCTPOMCTBO NAOCKO HA JOCTATOYHO YCTOMYMBOWM MOHTAXHOM No-
BEPXHOCTU, YTOBbI 06ecnednTs ONTUManbHylo Tenionepeaady ot oxnamaan-
Lero paauaTopa K MOHTaxHoM noBepxHocTu ( Hanpumep, C MOMOLLbIO 3a/-
HEN CTeHKM 3neKTpoLwKada).

— Cobniogaitte MMHUMaNbHbIE PAcCTOAHUSA 1 CBOBOAHOE NPOCTPAHCTBO MOHTA-
a, 4To6bl 06ecneynTb NPOXOMAEHNE LOCTATOYHOIO NOTOKA BO3Ayxa. OKpyka-
IoLMiA BO3AYX B 3N1EKTPOLLKAdy AOMKEH NPOXOAUTL Yepes yCTPoicTBO becnpe-
NATCTBEHHO CHW3Y BBEpPX.

—  [ins kabenbHOro NOAKN0YEHMSA yunUTbIBAITE HeOOX0AMMOe cBO6OAHOE Npo-
CTpaHcTBO (coeanHuUTENbHbIE Kabenu yCTPoCTBa NOABOAATCA C BEPXHeil 1 ne-
peaHei CTOPOHbI).

—  B6au3M ycTPONCTBA HENb35 MOHTUPOBATH 3/IEMEHTbI, YYBCTBUTE/IbHbBIE K TEM-
nepatype. YCTPOCTBO B NpoLecce IKCnAyaTal M MOXeT CTaTb O4eHb ropsAYUM
(Temnepatypa OTKAOYEHUS KOHTPOS TeMNepaTtypbl =» TeXHUYECKUe XapaKTe-
pUCTUKM).

—  [pM MOHTa}e HeCKONIbKUX YCTPOICTB B OfHOM KOMIIEKCE BbINONHsANTE 06-
WwMe NnpaBmna ans NepeKpPecTHoM CXeMbl 31eKTponpoBoaKu. Mpu noakioye-
HUK NPOMEXYTOYHOTO KOHTYPA YCTPOMCTBA C 6ONbLIEN MOLHOCTBIO AOMKHbI
pacnonaratbCs 6aMKe K CETEBOMY UCTOYHMKY IHEPrOCHAGKEHMA.

[ns MOHTaa Ha 3aAHell CTEHKe 3NeKTpoLKada HaBepXy OXNaXAaloLero paaua-

TOpa KOHTpoNaepa CepBoNpuUBOAA MMeeTCs NPOA0LHOE 0TBepCTUE B hopme 3a-

MOYHOW CKBaXMUHbI, @ BHU3Y — NPOCTOE NPOAO/IbLHOE OTBEPCTUE.

MoHTaX KoHTponnepa cepsonpusoaa

A NPEAYNPEXEHUE!

OnacHOCTb 0}XOra U3-3a ropsAYMX BbiAeNsAeMbIX Fa30B U rOPAYUX NOBEPXHOCTEN.

B cnydyae HeMcnpaBHOCTU, NP HEBEPHOM NOAKNIIOYEHUN NN Henpasmanoﬁ no-

NAPHOCTM pa3beMoB [X9A], [X9B] 1 [X6A] Bo3mMOxHa neperpy3ka BHYTPEHHUX KOH-

CTPYKTUBHbIX 3/1EMEHTOB. B pe3ynbtaTe BO3MOXHO NOsBNEHME BbICOKMX Temnepa-

TYp W BblAeNneHne ropsymnx ra3os.

e K noaKnYeHNIo cornacHo AOKYMeHTaLMm AoNycKaeTca TONbKO NnepcoHan,
MMetoL il COOTBETCTBYIOLLYIO KBanUbUKaLMIo B 061aCT 3NEKTPOTEXHUKM.

A NPEAYNPEXEHUE!

OnacHOCTb 03K0ra n3-3a ropsYux NoBepxHocTen Kopnyca.

MeTannuyeckue 4yactu Kopryca npwv aKcnayaTalumnm MoryT HarpeBaTbCs 40 BblCO-

KUX Temnepatyp. B 4acTHOCTH, 04EHb rOpsSYMM MOKET CTaTb BCTPOEHHbIN B NPO-

ub ¢ 3aaHEN CTOPOHbI TOPMO3HOW pesuncTop.

KOHTaKT ¢ MeTananyeckMmu 4actamm Kopryca MOXeT NPUBECTU K OXOoram.

e He npukacaintecb K METaNINYECKMM YacTAM Kopnyca.

e [locne OTKMIOYEHWA INEKTPONUTAHNA AOKANTECD, KOTAA YCTPOMNCTBO OCTbIHET
[0 KOMHATHOW Temneparypbl.

*  3aKpenuTe KOHTPONNEP CEPBONPUBOAA HA 3a/iHEN CTEHKe 3neKTpoluKada, co-
611043 NPeAnMCcaHus N0 MOHTAXY U NONb3YACh CNeUUanbHbIMU BUHTAMM.

8 NoakntoueHune
8.1 be3sonacHocTb

A NPEAYNPEXEHUE!

OnacHoCTb TPaBMUPOBAHUA U3-3a YAapa 3/IEKTPOTOKOM.

[pUKOCHOBEHME K TOKOBEAYLLMM YACTAM Ha pa3bemMax CMN0BOro NOAKN0YEHUA

[X6A], [X9A] 1 [X9B] MOXeET NpMUBECTU K TAKENbIM TPAaBMaM, B TOM Y1Ce CO CMep-

TeNbHbIM UCXOA0M.

e He u3BnekanTe Nnogj HanpsxeHMeMm INEKTPUYECKME pasbembl A1l CETEBOIO Ha-
NPSKEHUsA NUTaHUA.

e [lepes NPMKOCHOBEHMEM NOLOXKANTE HE MEHEE 5 MUHYT NoCNe OTKNI0YEHUs
HanpsXeHWUs Harpy3Ku, NoKa He pPaspaLUTCA MPOMEKYTOUHbIN KOHTYP.

A TNPEQYNPEXAEHNE!

OnacHOCTb TPaBMUPOBaHUA U3-3a yAapa 3NEKTPOTOKOM.

Tok yTeuxu ycTpoicTea Ha 3emnto (PE) coctasnsieT > 3,5 MA nepem. ToKa unu

10 MA nocr. ToKa. [IpMKOCHOBeHME K KOpMyCy B Cly4ae HEMCNPaBHOCTY MOXET Mo-

B/leYb 3a CO60M TAKENbIE TPAaBMbl, B TOM YUC/IE CO CMEPTENbHBIM UCXOA0M.

lepen BBOLOM B 3KCMIyaTaLmio, a Take AN KPAaTKOBPEMEHHbIX U3MePEeHUI 1

NpOBEPOK:

e [lofcoeanHUTe PacNONOKEHHbIN Ha CTOPOHE CeTU pa3bem 3alUTHOro 3a3e-
M/IEHUA B ClIeAyI0LMX TOYKaXx:

—  TOYKa NOAKNOYEHWA 3aLUTHOTO NPOBOAA (BUHT 3a3eMeHns) Kopnyca

—  KOHTaKT 3aWMTHOro 3a3emeHns pasbema [X9A] (anexkTponutaHue)
CeyeHue 3aLUTHOTO NPOBOAA LOMKHO COOTBETCTBOBATb, KAK MUHUMYM,
ceyeHuio hasHoro npoBoaHuKa L Ha [X9A].

e TloacoepnHnTe Kabenb MOTOpa K pasbemy [X6A] n coeanHute 3kpaH kabens
MOTOpa Ha nepefHei CTOPOHe NMOCPEACTBOM 3aXMMa 3KpaHa KoHTponnepa
CepBONpMBOAA C 3aLLNUTHLIM 3a3eMEHNEM.

e [lofcoeaunHuTe BCe OCTanbHble 3alUTHbIe NpoBoAa 3a3emneHus PE ncnonbsy-
eMbIX pa3beMoB.

e CobGniogaiite npeanucanns EN 60204-1 B OTHOWEHUM 3aLMUTHOTO 3a3emne-
HUA.

A TNPEQYNPEX/EHNE!

OnacHOCTb 03KOra U3-3a ropAYNX BblAeNAEMbIX Fa30B U ropAYNX NOBEPXHOCTEN.

B cnyyae HencnpaBHOCTH, NPW HEBEPHOM MOAKAOYEHWUM UK HENPABUILHOM NO-

NAPHOCTM pa3beMoB [X9A], [X9B] v [X6A] Bo3moxHa neperpy3ka BHYTPEHHUX KOH-

CTPYKTUBHbIX 31eMEeHTOB. B pe3ynbrate BO3MOXHO NOsABAEHME BbICOKMX TEMMepa-

TYP 1 BblA€NEHNE rOPAYMX ra3os.

* K NoaKnoyeHUIo COrnacHo JOKYMeHTaL MM 0NyCKaeTCs TONbKO nepcoHan,
MMetoL it COOTBETCTBYIOLLYIO KBaNUMUKALMIO B 061aCTU 3NEKTPOTEXHUKM.

A TNPEQYNPEXEHNE!

OnacHocTb yAapa 31eKTPOTOKOM NpU HENOHOW M30/ALUM HA Pa3beMax CUI0BO-

ro nogkntoueHus [X6A], [X9A] n [X9B].

Mepea ncnonb3oBaHneMm, yCTaHOBKOM MU CHATUEM BN10Ka MHAMKALMW 1 ynipaBne-

Hus CDSB v WwWreKepHoro pasbema uHTepdeiica ropsyero NoAKIIYEHUs AOMK-

Hbl BbIMOHATLCA CNeAYIOLNe NYHKTbI:

e ToxoBepyuiue kabenm Ha YCTPONCTBE NOMHOCTLIO M30/IMPOBAHbI.

e 3awwutHoe 3a3emneHune (PE) 1 CO@AMHUTENbHbIA 3N1EMEHT 3KpaHa NpaBuIbHO
NOACOeAVHEHbI K YCTPOMCTBY.

e Kopnyc He MMeeT NoBpexaeHui.

YKkasaHusa ans pabotbl ¢ pyHKuUeil obecneyeHns GesonacHocTu

MNpoBoanTe NnpoBepKy hyHKLUIA 0becneyeHns 6e30nacHOCTY ANs 3aBepLUeHNs
NOAKNYEHUs 1 NOCae BHeCEHUS N1060ro M3MeHeHUs B MOAKII0YeHMe.

Mepea NoaKNYEHNEM 3HAYUMBIX ANs CUCTeMbl 6€30MacHOCTM BXOA0B U BbIXOA0B

LOMNONHWUTENBHO YYuTbIBaNTe Chefytollee:

- Cobniopaiite Bce yKasaHHble TpebGoBaHUsA, Hanpumep:

- OKpyxatouwas 30Ha AMQ)
—  nofauva HanpsKeHUsa NOTMKN 1 Harpy3Ku
— OrtBerHas yacTb pabema
- coeauHuTeNbHbIE Kabenu
— [lepekpecTHas cxema 371e€KTPONPOBOLKM

— [JononnutenbHas undopmaums =» OnucaHme MoHTax, NogknoyeHue.

— MakcumanbHo gonyctvmas AinHa npoBoja Mexay npefoxpaHuTeNbHbIM KOM-
MyTaLMOHHBIM YCTPOWCTBOM U LUTEKEPHBIM Pa3beMOM MHTepdeica BXo-
nos/Bbixopos (I/0) coctasnser 3 m.

- Tpu NOAKNKOYEHUM BbiNONHANTe TpeboBaHua EN 60204-1. B cnyyae Heuc-
NPaBHOCTU HanpsiKeHue He AOMKHO GbiTb Gonblie 60 B noct. Toka. Mpego-
XpaHWUTenbHOe KOMMYTaLMOHHOE YCTPOWCTBO B C/ly4ae HEMCNPABHOCTY JOMXK-
HO OTK/OYUTb CBOU BbIXOABI.

—  YKknapblBaWTe 31eKTPONPOBOAKY MEXAY NpeoXpaHnTenbHbIM KOMMYTALUOH-
HbIM YCTPOMCTBOM M MHTEepdeiicom |/O perynaTopa cepBonpueoja Tak, Ytobbi
VCKNKOYNTb BEPOATHOCTb M KOPOTKOTO 3aMblKaHWA MeXay NPOBOLHUKAMMU UK
OTHOCUTeNbHO 24 B, n nepekpecTtHoe 3ambikaHne = EN 61800-5-2, Mpuno-
¥eHue D.3.1. B npoTMBHOM cly4yae NpefoxpaHnTeibHoe KOMMYTaLUOHHOe
YCTPOWCTBO AO/MKHO NpesycmaTpmeartb 06HapyxeHne NepeKpecTHoro 3ambi-
KaHWA 1 B Cly4ae HEUCNPaBHOCTU OTK/OYATb CUTHANbI YNpaBAeHUA 2-KaHanb-
Ho.

—  MWcnonb3yiTe TONbKO cnelnanbHble OTBETHbIE pa3bembl Y COEAUHUTENbHbIE
Kabenu = Onucanune MoHTax, MogknoyeHne.

— He ponyckaiiTe TOKONPOBOAALLMX 3arPA3HEHUA MEXAY COCeAHUMM KOHTaKT-
HbIMU WTKdhTamu.

- Y6egutecb B TOM, YTO UCKIOYEHA BO3MOXHOCTb NPUMEHEHUSA NEPEMbIYEK 1
T. M. NapannenbHo 3alMTHOM CXeMe, Hanpumep, NyTem UCnonb30BaHWUsA MaK-
CUManbHOrO CeYEHUS XU UK CNeLManbHbIX Tb3 AN 06KMMa KOHL0B Npo-
BO/I0B C N1aCTMaCCOBbIM KOPMYCOM.

—  insi nepeKpecTHOM CXeMbl 3IEKTPONPOBOAKM 3HAYMMBIX A5 CUCTEMbI 6e3-
0MacHOCTV BXOJ0B 1 BbIXO0B MUCMOJb3YiATe CAABOEHHbIE M1/b3bl A8 06XMMa
KOHLLOB NPOBOAOB. [[pn NepeKpecTHOM NOAKNIYEHNN BXOA0B U BbIXOLOB pas-
pellaeTcs COEAMHATL B NepeKpecTHoi cxeme He Gonee 10 yctpoicts =» Onu-
canve MoHTax, lMoaknoyeHune.



— [peaoxpaHuTeNnbHOE KOMMYTALMOHHOE YCTPOMCTBO M €ro BXOAb! U BbIXOAbI
LOMKHbI UMETb LOCTaTOUHblE XapaKTePUCTUKM COrnacHo Tpebyemoii knaccu-
thuKauum 6esonacHoCTv 4N Heo6X0AUMON B AaHHOM cyyae dyHKUMM obec-
neyeHus 6esonacHocTu.

- TNoakniovaiiTe ynpasnsiowmne BXoAbl 2-KaHaNbHO B NapanienbHoi cxeme K
npesoxpaHnTebHOMy KOMMYTaLMOHHOMY YCTPOMCTBY.

—  [ns pasbema BR+/BR- ncnonb3yiite ToNbKO AonycTMble Kabenu motopa .

—  Ecnu tpebyetcs npoaHanu3vpoBaTh BbIXOA AMATHOCTUKM NPUMEHSEMON BCMO-
moratenbHon hyHKLMY 6e30MacHOCTU: NOACOEANHUTE BbIXOA AMATHOCTUKN He-
nocpeacTBEHHO K NpejoXpaHuTebHOMY KOMMYTaLMOHHOMY yCTPOMCTBY. AHa-
NU3 BbIXOAQ ANATHOCTUKM B 3@aBUCMMOCTM OT Xenaemoii knaccudmkauum 6es-
0nacHOCTY ABASETCA TPebyeMbIM UAN ONLUOHANbHBIM.

—  Ecnum pns Komnnekca ycTpoiicTB BbINMONHAETCA NepeKPecTHOe NOAKN0YeH e
BbIXOJJ0B AMArHOCTUKMN: NOACOEANHUTE BbIXOAbI AUATHOCTUKU MO KONbLEBOW
cxeme. BbiBeanTe 06a KOHLA KOMbL@ Ha NPeAoXpaHnUTeNbHOe KOMMYTaLMOH-
HOE YCTPOWCTBO U KOHTPONUPYIATE NMOSABIEHNE PAaCCOrNacoBaHui.

8.2 3awmTHoe ycTpoicTBo no AnddepeHunansHomy (pasHOCTHOMY) TOKY

A TNPEQYNPEXEHNE!

OnacHoCTb TPaBMUPOBaHUA U3-3a yAapa 3NEKTPOTOKOM.

370 n3genve B cyyae HEMCNPABHOCTY MOXKET Bbl3BaTb MOCTOAHHbIN TOK B MPOBOAE
3alLMTHOrO 3a3emneHuns. Ecnm Anda 3awmTsl B ciyyae NnpsAMOro UAN KOCBEHHOTO
NPUKOCHOBEHWA MCNONb3YeTCA 3aLMTHOE YCTPOMCTBO No AnddepeHunanbHoOMy
(pasHoctHoMy) ToKy (RCD) mawm ycTponcTBo KoHTpons anddepeHunanbHOro Toka
(RCM), TO Ha CTOPOHE 3NEKTPONUTAHMSA 3TOTO U3AELNUA Pa3pPeLlEeHO TONbKO Npume-
HeHune RCD nan RCM tuna B.

MHdbopmaums o 3aluTHOM ycTpoicTee no anddepeHunansHomy (pasHocTHOMY)

ToKy = OnwucaHune MoHTax, MogkntoyeHune.

TOK NPMKOCHOBEHUA B MPOBO/E 3aLYUTHOIO 3a3eMNEHNA MOXET NPEBbICUTL nepe-

MEHHbI TOK BeNUYMHON 3,5 MA UNn NOCTOSHHBIN TOK BennynHoin 10 mA. Muuu-

ManbHOe ceyeHve NPOBOAA 3aLUUTHOIO 3a3eMNeHNA JOMKHO COOTBETCTBOBATH

MECTHbIM NPeANUCaHMAM MO 3aLUTHBIM 3a3eMAAIOLWMM NTPOBOAAM Ans 06opyao-

BaHMA C BbICOKMM TOKOM YTEYKM.

8.3 CeTeBble NnpefoxpaHuTenu

CMMT-AS He UMeeT BCTPOEHHOTO NPeAOXPaHUTENA HA CETEBOM BXOJEe MM B NPO-

MEXyTOYHOM KOHType. TpebyeTcs BHELWHW NPpefoXPaHNTeb Ha CETEBOM Pasb-

eme yCTponcTBa. BXoasALWmMin B cOCTaB MPOMEXYTOYHOTO KOHTYpa KOMMIeKC

yCTPOWCTB TpebyeTcs 3aLUTUTb C TOMOLLbIO 06LLEero CeTeBOro NpefoxpaHnTens.

TpeboBaHuUsA K CETEBbIM NPEAOXPAHUTENSAM, YKa3aHHble Ans pa3peleHns cUL n

paspelenus CE, pa3nuyaiotcs mexay coboii.

® llcnonb3yiTe TONbKO MUHWATIOPHbIE aBTOMATUY€eCKMe BbIK0YaTen u nnas-
Kve npesoxpaHuTeNy ¢ COOTBETCTBYIOLW MM cepTudrKaTom (paspelueHnem) u
npuBeaeHHble Aanee ycTaHoBAeHHble TPe6OBAHWUAMM NOKa3aTenu u npeso-
XpaHuTenbHble yCTPONCTBA.

Tpe6OBaHMH K MUHUATIOPHbIM aBTOMAaTU4Y€CKUM BbIKJll0YaTeNAM (npenoxpauu-
Te/lbHOMY aBTOMaTy) U NNaBKUM npejoxpaHuTenam
Tun npepgoxpaHutens MuHuaTiopHbIf aBTo- | MnaBkuUin Nnpefoxpa-
MaTUYeCcKWin BbIKIO- | HUTENb Knacca J
yartenb
MaKCc. A0MyCTUMbIN pacyeTt- [A] CE: 40 CE: 25
HbI TOK cUL: 30 cUL: 25
OrpaHuyeHns No NMHENHOM 3awuTe
= Tab. 13 Tpe6oBaHUs K IMHENHON 3aLuTe
CTOMKOCTb NPU KOPOTKOM 3a-  [KA] MUH. 10 MUH. 100
MbikaHun SCCR ceTeBoro
npepoxpanuTens
Pa3pewenus CE: IEC 60947-2 CE: pa3pewenune CE
cUL: UL489, CSA C22.2 No. | cUL: UL Listed Standard
5 248, paspeleHne CSA
HomuHanbHoe HanpsikeHne  [B nepem. | CE: muH. 400 CE: 600
ToKa) cUL: MuH. 480 cUL: 600
Kateropus nepeHanpsieHus 1l
CreneHb 3arpa3HeHus 2
XapakTepucTuka C MHepLUWOHHas

Tab. 12 Tpe6oBaHUs K MUHNATIOPHLIM aBTOMATUYECKIUM BbIKIOYaTeNAM U NaB-
KUM NpefoXpaHuTensim

[ins anektpocerteii ¢ SCCR > 10 KA cnegyeT MCMO/b30BaTh TONLKO NNaBKMUeE Npeao-
XpaHuTenu Knacca J. MUHWaTIopHbIi aBTOMaTUYECKNI BbIKIIOYATENb CAYMNT ANs
NVHEIHO 3aWuTbl. HOMUHANbHBIA TOK MUHUATIOPHOTO aBTOMATUYECKOrO BbIKJI0-
yatens JoMmKeH 6biTb MeHblle UM paBeH AoNYCTUMON Harpy3Ke no TOKy BbiGpaH-
HOrO CeyeHns NpoBoaa. MUHMATIOPHLIN aBTOMATUYECKMI BbIKNIOYATENb TaKe
[OMKEH NCNONb30BATLCA C YYETOM C/lyyas Neperpy3Ku v He AOMKEH NPUBOANTLCA
B AeficTBue (Cnyyail neperpysku: 3-KpaTtHas BenymHa BXOJHOTO TOKa B TeyeHune
2 0).

Tpe6oBaHus K NUHeHOW 3aLuTe

OnuncaHwue Ceyenne CeteBble npegoxpanuteny [A]
npoBoAa Ha
[X9A]
[mm?] CMMT-AS-...- | CMMT-AS-...- | CMMT-AS-...-
C2-11A-... C3-11A-... C5-11A-...
MuHuManbHas 3awmTa | 1,5 6
npejoXpanuTenamm

MakcumanbHas 3aLmTa OTAeNbHOro YCTPOMCTBA MW KOMMNIEKCa YCTPOMCTB NPeAoXpaHUTenamMu

6e3 TepMOCTOMKOrO Ka- | 4 cuL?: 20
Gens CE?: 25
6 cULY: 30
CE?: 32
C TEPMOCTOIKUM Kabe- | 4 CE2: 32
3)
nem 6 CE?: 40

1) [lanHble cornacHo UL 61800-5-1:2012; ans cUL ncnonb3oBath TONbKO MefHbIe Kabenu ¢ 4onycTUMOi Anun-
TeNbHON TemnepaTtypoil u3onaLumu MuH. 75 °C.

2) [lanHble cornacHo DIN VDE 0298-4:2013, sonycTmble 3HaueHus Toka no craHaapty EN 60204-1 moryT oT-
nuyatbes (B 3aBUCUMOCTM OT TUNA YKNAAKM U Temnepatypbi)

3) 6e3 yxyAlleHns xapaKTepuUCTUK A0 Temnepatypbl OKpyxaloluei cpeasl 50 °C v Temnepatypsl NPOBOAHNKA
6onee 70 °C (makc. Temnepatypa nposogtuka 90 °C)

Tab. 13 Tpe6oBaHMA K TMHeRHOM 3aluTe

3awmTa npeaoxXpaHUTENsAMU NPU INEKTPOCHAGIKEHUM NOCT. TOKA LLenu Harpy3Ku
CMMT-AS no3Bonsiet ob6ecneynTb 3/IeKTPOCHABKEHME NOCT. TOKA Lienu HarpysKu.
MpyW 3NeKTPONUTaHUU NOCT. TOKA TaKKe TPeBYIOTCA BHeWHWEe NPefoXPaHUTENN KaK
CPefCTBO 3aLMTbl OT KOPOTKOTO 3aMbIKaHWA M IMHENHOW 3aLuThl. icnonb3yembii
npeAoXpaHuTeNb JOMKEH HAAEKHO Pa3beAVHATL MaKCMManbHOe BO3HMKaloLLee
HanpAMeHve NUTaHMA NOCT. TOKA Y BO3MOXHbIN TOK KOPOTKOTO 3aMblKaHWA
(SCCRpO).

MakcumanbHas 3awura npegoxpaHutenamu: 40 A

i
[poBepbTe, MOXHO N1 B KAYeCTBE anbTepHaTMBbI BbINONHWUTL 3aLWNUTY NpeAoxpa-

HUTeJieM Ha CTOPOHe nepeM. TOKa nepeja 6/10KOM NUTaHUs NOCT. TOKa, ec/in Tpe6y-
eTcst u3bemarb 1CNoIb30BaHUA I'Ipeﬂ,OXpaHVITEﬂEVI Ha CTOPOHe NOCT. TOKa.

8.4 [onycTtumbie u HegonycTUMble hopMbl ceTu

MHbopmaums o paspelleHHbX U HepaspelleHHbIX Popmax Cetu U HeoOX0ANMBbIX

Mepax Npu ncnonb3oBaHum B ceTsax IT =» OnucaHne MoHTax, NoaxnioyeHne.

8.5 MoaknioueHue pacnonoXKeHHOro Ha CTOPOHe CeTH 3aLMTHOro NPoBoAa

3asemneHus PE

Bce 3awutHble nposoaa 3asemneHus PE no coobpaxeHusam 6e30nacHoCTM ciepy-

eT 06s3aTe/IbHO NOACOEANHUTL Nepes BBOAOM B 3KcNyataLuio. NMpu BbINOAHEHUM

3aLLMTHOrO 3a3eM/eHuA BbiNnonHANTe npeanucanna EN 60204-1.

Bcerpa nogcoeavHaiiTe pacnonoxeHHbIN Ha CTOPOHe CeTU pa3bem 3aLUTHOrO 3a-

3emnenus (peika PE B aneKTpowKady) B cneayoumnx TouKax:

—  KOHTaKT PE pasbema [X9A]

- pasbem PE (BMHT 3a3eM/eHNs) psAAOM C BEPXHUM NPOAO/bHBIM OTBEPCTUEM
oxnaxpatoliero pagmaropa

CeyeHue 3aLUTHOrO NPOBOAA LOMKHO COOTBETCTBOBATb, KAK MUHUMYM, CEYEHUIO

(ha3HbIX NPOBOAHMKOB L Ha [X9A]. [ins 0TAeNbHO NOACOEAMHAEMbIX K 3NEKTPONPO-

BOJIKE YCTPOWCTB co3AaiiTe cxemy B popme 3Be3fbl. [py nepekpecTHo NogKnYa-

eMbIX yCTpoiicTBax cobntoaaiite TpebOBaHMA K NEPEKPECTHON CXeMe 3NEeKTPOnpo-

BOAKW. PekomeHpaums: cnonb3yite MeaHylo nonocy ans 3asemnexus (umeer

npenmyuiectsa ansa SMQC).

1. O6ecneybTe AnA BUHTA 3a3eMJIEHUSA 3aLLUTHBIA MPOBOA CO ChelnanbHbIM Ka-
6eNbHbIM HAKOHEYHUKOM.

2. 3aTAHWTE BUHT 3a3eMJIeHIs OTBEPTKOM CO 3Be3/,04KOM TUNopasmepa 120 (Mo-
MEHT 3aTaXKku 1,8 H-m £ 15 %).

Pa3bem PE (BUHT 3a3emneHus)

Fig. 7 Pasbem PE (BUHT 3a3emneHuns)




8.6 YKa3saHua no coorsetcTyiouiemy IMC nogknioueHuto

B ycTpoiictBo BCTpOeH ceTeBoi hunbtp. CeTeBoit hUnbTP BLINOAHAET Creayiole
3afaqn:

- obecrneyeHne NOMEXOyCTOMYNBOCTM YCTPOMCTBA

—  OrpaHnyeHue CBA3aHHOrO C Kabenem n3nyyeHns Nomex yCTporcTea
YCTpoiicTBO Npu ycnoeuy Tpebyemoro MoHTaxa 1 Tpebyemoii pasBosKm Bcex npu-
COeAMHUTENbHbIX TMHWIA COOTBETCTBYET NONOMEHUAM AeCTBYIOLLEro Npon3Boj-
cTBEHHoro ctaHaapTa EN 61800-3.

Karteropus, K KOTOPON OTHOCUTCA YCTPOMCTBO, 3@BMCUT OT UCMONb3YEMbIX MEPO-
npuATUi No huUnbTpaLny 1 ANnHLI Kabens moTopa. BcTpoeHHbIii ceTeBoit hunbTp
CNPOEKTNPOBAH TaK, YTO YCTPONCTBO BbINONHAET YCNOBUA CNEAYIOLMX KaTeropui:

Kop ansa 3akasa Karteropus Yacrora LUIMM Makc. gonyctu-
[KTu] Mas ANuHa Kabe-
na motopa [m]

CMMT-AS-C2-11A-P3 | C2D 8 10
CMMT-AS-C3-11A-P3 [ s0?
CMMT-AS-C5-11A-P3

C3; ¢ BHELWHUM ceTe- 1002

BbIM HUNLTPOM

1) ins cobniofieHna noKasaTteneii BbICLINX rapMOHIK CETEBOr0 Harnpsaxerus cornacHo EN 61000-3-2 Tpebyer-
A NOAKNIOYEHe CETEBOrO APOCCENs C TPeMA pasfeNeHHbIMIU 06MOTKaMM A ceTeBbIX Kabenei NUTaHusA
L1,L2m L3 3x= 3,7 MIH).

2) [ins MOTOPOB C ANUHOI Kabens > 25 M UCMONb30BaTL NOAXOASALLEE CEYEHIE KM NPU MOAKNIYEHUM (a3
motopa. Cobniogaiite nokasaren HOMUHANBLHOTO TOKA, MAKCUManbHOTO TOKA W NafieHUs HanpsXeHus.

YyutbiBaiiTe nageHve HanpAXeHna Ha kabensx TOpMO3a. YyuTbiBaiiTe MaKCcMManbHoO AONYCTUMYIO ANUHY Ka-

6ens ncnonb3yemoro aAat4ynka.

Tab. 14 Kateropws B 3aBUCMMOCTM OT ANUHbI Kabens

— EcnmyctaHoBKa M BBOA B 3KCM/yaTalMio NPOBOAATCA CNeLuanmucTom ¢ tpebye-
MbIM OMbITOM B 06/1aCTU YCTAHOBKM M BBOAA B IKCMNYyaTaL U0 NPUBOAHbIX CU-
cTem, BKoYasA ux acnektol IMC, To ycTponcTea Kateropuu C2 MOXHO npume-
HATb B NepBoil cpeae (xkunas 30Ha).

—  [AnAa akcnnyataumm ycTponcTB KaTeropumn C2 feiCTBYIOT NpeaenbHble 3Have-
HUA 15 TOKOB BbiCLLUMX rapmoHuK B cetn (EN 61000-3-2 unun EN 61000-3-12).
NpoBepbTe, OTHOCUTCS NIM 3TO K Baliei yctaHoBKe/cucteme. CobnogeHme
npenenbHbIX 3HaYEHUN A1 TOKOB BbICIIMX rAPMOHUK, KaK npasuno, Tpebyer
NPUMEHEHUA BHEWHMUX Mep GuUNbTpaLmm, Hanpumep, NoAKIYeHNs 106aBoy-
HOro CETeBOro Apoccens.

—  YcrpowcTea Kateropuu C3 paccymnTaHbl TONbKO Ha NPYMEHeHWe BO BTOPOA
cpeae (NpombiineHHas 30Ha). Micnonb3oBaHue B NepBoii cpefe HegonycTu-
MO.

370 U3aenve MOXKET CO3AaBaTb BbICOKOYACTOTHbIE MOMEXH, B CBA3M C YEM NPU UC-

MO/b30BaHNUM B WU/Oi 30HEe MOTYT NOTPE6OBaTLCSA MEPbI 3aLLUTLI OT MOMEX.

[JononHutensHas nHbopmaums o cootsetcTeyolem IMC noarnoyeHun = Onu-

caHune MoHTax, loagkntoyeHune.

8.7 Mpumepsbl noaknoYeHUA
Cxema noakoyeHus, 3-chasHoe NOAKIIIOYUEHHUE K CETHU

OO
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{ 5| mT+
j 4| PE X6B
_—) 3| BR-
} 2| BR+
1| pE
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3l w
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Bnok nutanusa PELV ans nutaHua
24 B

[Oatumk 2 (onuus)
[6] fatumk 1

Topmo3Hoit pe3ncTop

MuHMaTIOpHDBI aBTOMATUYEeCKNiA
BbIK/IOYATENb UK 3 NNABKUX Npe-
JpoxpaHuTens

[naBHbI BbiKNtoYaTenb/INaBHbIN
KOHTaKTOp

Fig. 8 Mpumep nogknioueHms

Mpumep noaknoyenuns STO

BcnomoratenbHas dyHkums 6esonacHoctvt STO (6e3onacHoe BbIK/IOYEHNE KPYTA-
LLLero MOMEHTA) 3anycKaeTca Yepes yCTPOWCTBO BBOAA AN 3anpoca 6e30nacHocTy
(Hanpumep, hoTopeneiiHyio 3aBecy).



24V 24V ‘ 230/400V
CMMT-AS
X6A
X1A uvw
#STO-A #STO-A

#STO-B #ST0-B BrRr | X8
| BR- [~}
|
BR-EXT| !
STA} —— ——— STA <—| GND :
i
|
|

YcTpoiicTBo BBOAA ANA 3anpoca
6e3onacHocTu (Hanpumep, doto-
peneiHas 3aBeca)

MpenoxpaHuTensHoe KOMMyTaLu-
OHHOE YCTPOMCTBO

Fig. 9 NMpumep cxembl nepeknoyerns STO

Perynatop cepsonpusoga CMMT-
AS

Hanpasnsiouias peiika npusoaa

MpumeyaHuna K npumepy cxembl NepeKno4eHus

3anpoc 6e30nacHOCTU NepeHanpaBnAeTca 2-KaHaibHo Yepes BXxoabl #STO-A u
#STO-B Ha pa3beme [X1A] K perynsTopy cepsonpusoaa. IToT 3anpoc 6e3onacHo-
CTV MPUBOAMUT K 2-KaHanbHOMY OTK/IIOYEHWIO NUTaHWA 3afatoLLero ycTponcTaa cu-
NOBOrO BbIXOAHOIO KacKaja KOHTposnepa cepsonpusoga. lpefjoxpanutensHoe
KOMMYTaLMOHHOE YCTPOMCTBO Yepes3 BbIX0 ANArHOCTUKM STA MOXET KOHTPOINPO-
BaTb, AOCTUTHYTO N 6e30MacHOE COCTOAHME ANsA BCOMOraTeNnbHON GyHKLUK 6e3-
onacHoctn STO.

Mpumep noaxntoyexus SBC
BcrnomoratensHas yHKuus 6e3onacHoctn SBC (6esonacHoe ynpaBneHne Topmo-
30M) 3anycKaeTcs Yepes yCTpoiicTBo BBOAA ANA 3anpoca 6e3onacHocTu.

24V ‘ 24V 230/400V
CMMT-AS
X6A
1A uNv/w

#STO-A 4STO-A
#STO-B #STO-B RT
#SBC-A #SBC-A BR-
#SBC-B #SBC-Bl—

STA STA |« o

SBA SBA

YcTpoiicTBo BBOAA ANs 3anpoca
6e3onacHocTu (Hanpumep, doto-
peneiHas 3aBeca)

MpenoxpaHuTensHoe KOMMyTaLu-
OHHOE YCTPOMCTBO

Fig. 10 Mpumep cxembl nepekntoyenns SBC

Perynatop cepsonpusoaa CMMT-
AS

YnpasneHue (3aeck Ha npumepe
3NeKTPOMArHUTHOro pacnpesaeny-
Tens) y3nom puKkcaumu

MpumeyaHusa K Npumepy cxembl NepeKNoYeHns

3anpoc 6e30MacHOCTM NepeHanpaBAsfeTcs 2-kaHanbHo Yepes Bxoapl #SBC-A n

#SBC-B Ha pa3beme [X1A] K perynsatopy cepBonpusoja.

- 3anpoc Yepes Bxoa #SBC-A obecTounBaer curHansl BR+ 1 BR- Ha pasbeme
[X6B]. Tem cambim 06€CTOUMBAETCA U 3aMbIKAETCA YAEPKUBAIOLMUIA TOPMO3.

—  3anpoc Yepes Bxoa #SBC-B ob6ectounBaer curian BR-EXT Ha pasbeme [X1C].
Tem cambim 06eCcTouMBaETCA yNpaBeHne BHEWHUM y30M hukcaumuu. Ysen
buKcauum 3ambiKaeTcs.

— [pepoxpaHuTen-HOE KOMMYTALMOHHOE YCTPOMCTBO KOHTPOMPYET BbIXOA
AMarHocTukn SBA v nposepsieT, AOCTUrHYTO M 6e30nacHoe CoCTosHUE Ans
BcrnomorarensHoi dhyHKkymmn 6esonacHoctn SBC.

8.8 WUnTepdeitcol

Cobntoaaiite TpeboBaHMA K OTBETHOM YacTh pasbema =» OnucaHune MoHTax, MNoga-

KNYeHune.

8.8.1 [X1A], Bxoab! n Bbixoabl Ans Bbiwecroswero MK

MuTtepdeiic Bxonos/Bbixoaos (I/0) [X1A] HaxoAnTCsA Ha BEPXHEN CTOPOHE YCTPOii-

cTBa. JTOT MHTepdeiic obecnednBaer AOCTYN K GYHKLUMOHANbHBIM 1 3HAYUMbIM A5

6e30MacHOCTV BXOAAM M BbIXx04am ycTpoiicTea. K HUM OTHOCATCS, Hanpumep:

—  AWUCKPETHble BXOAbI Ans ypoBHs 24 B (norvka PNP)

—  AWCKPETHbIE BbIXOAbl 415l ypOBHA 24 B (normka PNP)

—  CMTHanbHbI KOHTAKT ans npegoxpanutensHoii uenn (RDY-C1, RDY-C2)

— auddepeHUnanbHbIA aHaNoroBbl BXOA YNpaBsiolero Hanpsxenus +10 B

Bxogb! 1 BbIXOAbI 3TOr0 MHTEpdeiica |/O cnyxar ans cBA3u ¢ Bbiwectoswmm MK,

3Haummble ans 6e30MacHOCTM BXOAbl U BbIXOAbI MOACOEANHAIOTCS K NMPefoXpaHu-

TeNIbHOMY KOMMYTaLMOHHOMY YCTPOWCTBY.

[X1A] KoHTaKT | ®yHKUMNA Onucanue
24 RDY-C1 3ambIKaloLMiA KOHTaKT: cUrHan
12 Q 24 roToBHoCTH K pa6ote (Ready)
23 RDY-C2
g
22 STA Bbixog anarHoctukm Safe torque
ﬁ off acknowledge
ﬁ 21 SBA Bbixop anarHocTuku Safe brake
control acknowledge
EH R g
20 - pe3eps, He NoAKNYaTh
< | (= x
- -
x -@ Ilﬁ-@ ] 18 SING 3
anpoc oTnycTuTb TOPMO3
) ﬁ ) 17 3aszemneHue OnopHbI NoTeHyMan
EEHENER (GND)
ﬁ 16 TRGO BbicTposencTBy oW NiA BbIXOA ANA
ﬁ iz:y(;r(a BHELLHUX 3/1eMEHTOB, Ka-
@] €]
1 H 13 15 TRG1 KaK TRGO, Ho ans kaHana 1
14 CAPO BbICTPOAENCTBYIOL NI BXOA ANS
pacno3HaBaHua NO3WLKiA, KaHan
0
13 CAP1 Kak CAPO, Ho ana kaHana 1
12 #STO-A Ynpasnatowuin Bxog Safe torque
off, kaHan A
11 #STO-B Ynpasnstowuin Bxoa Safe torque
off, kaHan B
10 #SBC-A Ynpasnstowuin Bxog Safe brake
control, kaHan A
9 #SBC-B Ynpasnsatowuii Bxop Safe brake
control, kaHan B
8 - pe3eps, He NOAKIYATL
7
6
5
4 ERR-RST KeutuposaHue owmnbkm
3 CTRL-EN Pa3610K1POBKa BbIXOAHOTO Kac-
Kana
2 AINO Ananorosblii Bxoa, auddepeHun-
1 #AINO anbHbIN

Tab. 15 Bxoapl 1 BbIXxoAbl Ans BbiwecToswero MK

TpeGoBaHusA K coeiuHu- | OTAeNbHOE YCTPOIiCTBO
TenbHOMY Kabento

Komnnekc ycrpoicts

JKpaHupoBaHue HEe3KpaHup.

MuH. ceyeHure NpoBOAa, BKAO- | 0,25 Mm?2 -
yan

TMAb3y ANA 06XKMMa KOHL0B
NpOBOAOB C NNACTMACcCOBbIM
Kopnycom

Makc. ceueHve npoBopa, BKA- | 0,75 Mm?2 -
vyasa runb3y ana oﬁ)«mma KOHUOB
NpoBOAOB C NaCcTMaccoBbiM
Kopnycom

MuH. ceyeHune npoBoaa, BKMO- | — 0,25 mm?
yas ABOMHYI0 rMAb3y ANs 06XU-
Ma KOHL0B NPOBOAOB C niacT-

MaccoBbIM KOPMycom

MakKc. ceyeHue npoBoaa, BKAO- | — 0,5 mm?2
Yas [BOMHYI0 ruNb3y Ans 06HKU-
Ma KOHL{OB NPOBOAOB C NnacT-
MaccoBbiM KOPMycom

Makc. pavna 3m 0,5m

Tab. 16 Tpe6oBaHus K coeguHUTENbHOMY Kabento

8.8.2 [X1C], BxoAbI u BbIXOAbI ANIA KOOPAWHATHOTO NPUBOAA

WHTepdeiic Bxopos/Bbixoaos (I/0) [X1C] HaxoanTca Ha NnepeaHeil CTOpOHe
yCTpoMncTBa. IToT uHTeptenc obecneymsaet HyHKLUMOHANbHbIE 1 3HAYUMbIE ANs




6e30MacHOCTN BXOAbI U BbIXOAb! ANS 31€MEHTOB Ha KOOPAWHATHOM npuBoge. Bbl-
xo4 BR-EXT ncnonb3yercs B coyeTaHnm o BComorarebHoit hyHKuuei 6esonac-
Hoctu Safe brake control = Onucanue BcnomoratensHas QyHKUWA

6e3onacHocTy.

KoHTaKT | ®DyHKUUA

Onucanue

10 3asemnenune (GND)

OnopHbIi noTeHyuan

9 24V

BbIxoa aneKTponutaHua
ANA AaT4NKOB

3asemnenue (GND)

OnopHbI noTeHynan

X1C

7 LIM1

[INCKPETHbIN BXOA ANS KOH-
14eBOro Bblklouarens 1
(noruka PNP, 24 B nocr. To-
Ka)

6 LIMO

[JVCKPETHBI BXOA ANA KOH-
LeBoro BbiKnovarens 0
(noruka PNP, 24 B nocr. To-
Ka)

5 3asemnenune (GND)

OnopHbIil noTeHyuan

4 24V

BbIxoa aneKkTponutaHua
ANA AaT4NKOB

peseps, He NOAKNO4YATb

2 REF-A

[IMCKpeTHbIN BXOA ANst AaT-
YuKa Havana otcyera (noru-
Ka PNP, 24 B nocr. Toka)

1 BR-EXT

Bbixop AnA noaKno4eHns
BHelLHero duKcaTopa
(KommyTartop High-Side, Te-
CTOBbl€ MMNYNbCbI Low Ha
#SBC-B nepepatotca K BR-
EXT)

TpeGoBaHusa K kabenio

Tab. 17 Bxogapl 1 BbIXOAbl AN KOOPAUHATHOrO NPKUBOAA

JKpaHnpoBaHue He3KpaHup./3kpanmp.?
MwuH. cedeHne npoBopa, BKOYas runb3y ans 06- | 0,25 mm?

MMa KOHLL0B NPOBOAOB C NN1ACTMACCOBbIM KO-

nycom

Makc. ceueHve npoBoAa, BKIYAA MMAb3y Ans 0,75 mm?

06311Ma KOHL|0B NPOBOAOB C NNACTMAcCOBbIM

Kopnycom

Makc. pavna 100 m

1) [lns TeXHUYECKMX cucTem 6e30MacHOCTY 3a Npeaenamu NeKTpoLKada UCNoNb3yinTe IKPAHUPOBAHHLIN Ka-
6enb. B MHbIX Cyuasx 3KpaH He ABNAETCA 0673aTeNbHbIM, HO PEKOMEHAYETC.

Tab. 18 Tpe6oBaHus K kabeno
Tpe6oBaHUsA K yCTaHOBKe 3KpaHa
YcTaHOBKa 3KpaHa

1. TpuKpenuTe 3KpaH Kabens Ha CTOPOHe YCTPOICTBA K 3aXMMY 3KpaHa AN Ka-

6ens motopa.

2. TpuKpenuTe 3KpaH Kabens Ha CTOPOHe MALLMHbI K 3a3€MIEHHO YacTh Mallm-

Hbl.

8.8.3  [X2], untepdpeiic patumka 1

MNHTepderic gatymka [X2] HaxoanTca Ha nepefHei CTOpoHe ycTpoicTBa. MHTep-
eiic patumka [X2] cnyxut, npexzae Bcero, Ans NOAKNIOYEHNA BCTPOEHHOTO B MO-

TOp AaTyMKa nosun Unn.

Moanep)uBaembie cTaHaapThbl/npoto-
Kofbl

Homepmusaemue AaTYUKH

MNoBpexpeHune aaTyMKa Npu CMeHe TUNA AaTymKa.

Perynatop cepeonpuBog MoXeT nogasaTb nuTaHune gatumka 5 B uan 10 B. C no-

MOLLbIO KOHUTYPUPOBAHUA [ATYMNKa YCTaHABNBAETCA HaNpAXeHne NUTaHUs Ans

Aatuunka. Ecnv He agantupoBath KOHUrypaumvio nepes NoAKNIOYEHNEM APYroro

TVNa AaTynKa, BO3MOXHO NOBPEMAeHMe AaTynKa.

e [lpv cmMeHe TMNa AaTymnKa: co6/0AaNTe YCTAaHOBAEHHbIE NPeanUcaHUaMM 3Ta-
nbl.

CmeHa TUNA AaTYMKa

OTcoeauHWTe JaT4MK OT YCTPOMCTBA.

Hactpoiite u ckoHburypvpyiTte HOBbIA TUN AaTymka B CMMT-AS.
CoxpaHwuTe HacTpoiKky B namatn CMMT-AS.

Boikntounte CMMT-AS.

NoacoeanHnTe LaTYNK HOBOTO TUNA.

CHoBa BKatounte CMMT-AS.

AUV~ WN -

Tpe6OBaHMH K coeAuHUTe/IbHOMY Kabento

Ka6enb patyunka Ans cepBonpuBoAOB,
3KPaHWNPOBAHHbII

- Oxsar 3KkpaHa, ontudecku > 85 %

- CurHanbHble napebl, CBUTbIE NO OTAENLHOCTH
-  PexomeHagyemas cTpykrypa: (4 x (2 x

0,25 mMm2))V

100 m?

XapaKTepucTukm -

Makc. gnvHa kabens

1) [ins patymKos, Y KOTOPbIX HE NPONCXOANT KOMNeHcauun naaeHuin HanpaxeHua, nan B cnyyae NIVHUI OYeHb
6onbLon ANVHbBI MOTYT I'IOTpEGOBaTbCﬂ 6onee ToncTble kKabenu NUTaHMsA.

Tab. 20 Tpe6oBaHus K coeguHuUTENbHOMY Kabento
Tpe6oBaHUA K YyCTaHOBKe 3KpaHa

YcTaHoBKa 3KpaHa Kabens gatumka

1. YcTaHOBUTE 3KpaH Kabens AaTymKa co CTOPOHbI YCTPOWCTBA Ha Kopryce LuTe-
Kepa.

2. YcTaHoBMTe 3KpaH Kabens faTymKa co CTOPOHbI MOTOPA Ha AATYMKE UK WTe-
Kepe AaTyvKa.

8.8.4  [X3], uHtepdeiic paTumnka 2

MHTtepdeiic aatumka [X3] HaxoauTca Ha nepefHeil CTopoHe ycTpoicTaa. VHTep-

eric patunka [X3] cnywuT, npexae BCero, A NOAKNOYEHUA BTOPOTO AaT4mMKa no-

3ULMIA K KOOPAMHATHOMY NpuBoay (Hanpumep, ANs TOYHOTO PerynnpoBaHus nosu-

LMiA KOOPAMHATHOTO NPUBOAA UM B KAYeCTBe Pe3epBHOMN U3MEPUTENbHON CUCTe-

Mbl 4151 6€30MacHOro KOHTPOA NepemelleHnit).

Noppepkusaemble ctaHaapTbl/npoTo- | MogaepxnBaembie faTYNKK
KOnbI

LncdpoBble MHKpeMeHTHbIe AaTYnKK ¢ curHanamu | ROD 426 unu coBmectumble
NPAMOYrosbHON GOPMbI M COBMECTUMBIMM C ELGO LMIX 22

RS422 curHanbHbiMu BbixoAaMu (auddepeHun-
anbHble curHansl A, B, N)

AHanorosble UHKpemeHTHble aatunku SIN/COS ¢
anddepeHLManbHbIMKM @HaNOroBbIMU CUTHaNa-
Mncl B

HEIDENHAIN LS 187/LS 487 (nepuwop curHana
20 MKM) UK COBMECTUMbIE

Tab. 21 NopaepxunBaemble CTaHAAPTbI M NPOTOKONbI MHTepdelica AaTumkoB [X3]
[X3]umeeT 3neKkTpuyeCcKM coBmecTumoe ¢ [X2] ncnonHeHune, Ho NOAAEPXKMBAET He
BCe aT4MKM U DYHKL MW, TaKKe Kak [X2].

8.8.5 [X10], SYNCIN/OUT

MHTepdeic [X10] HaxoauTca Ha nepeaHen cTopoHe ycTpoiictea. MHTepdeic [X10]
obecrneynBaeT BO3MOXHOCTb CBA3M MacTep- U CleiB-CTaHuuun. B cnyyae cBA3mn ma-
cTepa U cneiiBa KOOPAMHATHbIE NPUBOALI HECKObKUX YCTPOICTB (CNeiB-NpUBOABLI)
CUHXPOHW3UPYIOTCA Yepe3 OAHO YCTPOMCTBO (MacTep-npuBoA). PYHKLMUM UHTEpP-

AS ot Festo, KoTopble CHaGKeHbl BCTPOEHHbIM
[aTynKom ¢ npotokonom EnDat 2.1

LinchpoBble MHKPEMEHTHbIE AATYMKM C CUTHANaMK
NpsSMOYronbHon hopMbl 1 COBMECTUMBIM C
RS422 curHanbHbim Bbixogom (anddeperymans-
Hble curHanst A, B, N)

ROD 426 nnn coBmectnmble

AHanorosble MHKpemeHTHble aatunku SIN/COS ¢
AnddepeHLmanbHbIMU aHaNoroBbIMK cUrHana-
Mun c 1 Bgs

HEIDENHAIN LS 187/LS 487 (nepwoa curHana
20 MKM) U1 COBMECTUMbIE

[laTumK NO31LNI C aCUHXPOHHBIM ABYXMPOBOA-
HbIM MHTepdericom cBa3u (RS485)

Nikon MAR-M50A nunu coBmectumbie (18 6utHble
Kappbl AaHHbBIX)

Tab. 19 NoapepxunBaemble CTaHAAPTbI U MPOTOKObI MHTepdelica AaTYMKoB [X2]

Hiperface EEEQEV% theiica SYNC MOXHO KOHUIYpMpoBaTb 1 MCMNONb30BaThb Cedylowmm 06pasom:
EnDat 2.2 ECI 1118/EBI 1135 Bo3moKHble beHKLIVIVI Onucanue
ECI 1119/EQI 1131
ECN 1113/EQN 1125 BbIx0a MHKPEMEHTHOrO AaTyMKa Bbixoa mactep-npusoaa, 3MynnpyloLLero curHa-
ECN 1123/EQN 1135 Nbl 3HKOAEPaA (3MYNALMA IHKOAEPA)
EnDat 2.1 TOJIbKO B COYeTaHnu ¢ moTopamu cepum EMMS- BXOA MHKpEMeHTHOro AaTynka Bxoa cneiiB-npuBoga, Yepes KOTOPbIA NpUHUMA-

HOTCA CUrHaNbl 3HKOAEpa macTep-npneoaa

Bxoa umnynbca/Hanpasnexus Bxoa cneiiB-npuBoaa, Yepes KOTopbli NpUHUMa-
I0TCA CUTHANbI UMNYNbCA/HANPaBNEHNA UMW CUT-
Hasbl CYeTa C UMNyNbcamu NPAMOro/obpartHoro

cyeta

Tab. 22 Bo3moxHble dyHKLUM pasbema [X10]

Tpe6oBaHUA K cOeaAUHMTENbHOMY Kabenio

XapaKTepucTukm - Ka6enb patymKa Ans CepBONPUBOAOB,
3KPaHWPOBaHHbIN
- Oxsar 3KkpaHa, ontudecku > 85 %
—  CurHanbHble napbl, CBUTbIE N0 OTAENBHOCTU
-  PexomeHngyemas cTpyKTypa:

(4x(2x0,25 Mm2)

Makc. anvHa kabens 3m

Tab. 23 TpeboBaHUs K COEAMHUTENLHOMY Kabento

Tpe6oBaHUA K yCTaHOBKe 3KpaHa

MpuUKpenuTe 3KpaH coeanHUTENLHOTO Kabens ¢ 06enx CTOPOH K KOpMycam LuTeKe-
posB.



Bo3moxKHble coeguHeHus

Bo3MoxXHOCTU coeanHeHus Onucanune

MpaAmoe coeaHeHne 2 yCTPOCTB 2 yCTPOICTBA MOXKHO COEAVNHUTb HAMPAMYIO KOM-
MyTaLMOHHbIM Kabenem (coeanHeHne “OT TOYKM

K TO4Ke”).

PekomeHnpaauus: icnonb3yinTe KOMMYTaLMOHHbI
Kabenb Kateropuu Cat 5e; MaKcUmansHas anu-

Ha: 25 cm

CoefHeHNe HECKOMbKMX YCTPOWCTB € NOMOLLb0 | MOXHO CO@AVHNTL APYT C APYromM MaKcumym 16
T-apanTepoB RJ45 1 KOMMYTALMOHHbIX Kabenen | yCTpoiicTs.

PexkomeHgauus: Ncnonb3ayiite T-agantepbl U KOM-
MyTaLMoHHble Kabenu kateropuu Cat 5e; makcu-
ManbHas AN1Ha Kaxaoro kabens: 25 cm

CoeanHeHne HECKONBKMX YCTPOMCTB C NOMOLLbio | MOXHO COeAMHUTBL APYT C APYroM MaKCUMyM 16
KOMMYTaLMOHHBIX Kabeneii 1 610Ka 3neKTponoa- | ycTpoiicTe. PekomeHaauus: Micnonb3ayiite Kommy-
KntoyeHns (NpUHaANeXHOCTU TauuoHHble kabenu Kateropuu Cat 5e; Makcu-
= www.festo.com/catalogue) ManbHas AnnHa Kawaoro kabens: 100 cm

Tab. 24 Bo3amMOXHOCTV coeMHeHNs

8.8.6  [X18], cranpapTHbIi Ethernet

WHTepdeiic [X18] HaxoauTca Ha nepefHen CTOPOHe ycTpoiicTea. Yepes untepdeiic
[X18] c nomoLblo NporpammHbIX CPeACTB BBOAA B IKCMNyaTaLMio MOFYT BbINOA-
HATbCA CleAytoLMe NpoLecchbl:

—  AuarHocTuka

- napameTpu3auus

— ynpasneHue

- ob6HoBNeHne BcTpoeHHoro M0

Mcnonnenune nntepdeiica cootsetcTByeT cneyndurauyum IEEE 802.3. NHTepdeiic
MMeeT ranbBaHN4YecKyio pa3BA3Ky W NpeAHasHayeH AnA NCNOb30BaHWA C OrpaHu-
YeHHO AnVHOMN Kabeneit = Tab. 25 TpeGoBaHUsA K CoeaHUTENbHOMY Kabento.
Mo3tomy B oTmume ot IEEE 802.3 KoopAMHaALMA M30AALMM NPOBOANTCA NO Aein-
CTBylOLLEMY NPOU3BOACTBEHHOMY cTaHaapTy IEC 61800-5-1.

TpeﬁOBaHMﬂ K coeiuHuTe/IbHOMYy Kabento

XapaKTepucTukm CAT 5, KOMMYTaLMOHHbI Kabenb, ABOMHOE IKpa-
HUpoBaHWe
Makc. anvHa kabens 30 m

Tab. 25 Tpe6oBaHus K coeguHUTENbHOMY Kabento
Ha 6a3e uHtepdeiica Ethernet BO3mMOXHbI CieaytolmMe CoeanHeHns:

CoeauHeHus Onucanue

CoeanHeHwve “OT TOYKM K TOUKe” YCTpoiicTBO HenocpeacTBeHHO coefnHseTcs ¢ MK

kabenem Ethernet.

CeteBoe coefjHeHne YcTpoincTeo noaKntoyaetcs K cetn Ethernet.

Tab. 26 Bo3mMOXHOCTU coeanHeHns
YCTpoiicTBO NoAAEPKMBAET Cleaylolne MeToabl HacTpoiku IP-koHdurypauuu (6a-
3upyeTcs Ha IPv4):

MeTogabl OnucaHue

ABTOMatuyeckas npussska |P-agpeca (DHCP- IP-koHbUrypauma yctpoiictea onpepenserca
KWEHT) umerowmmca B cet DHCP-cepeepom. 3T0T MeTog
npeAHa3HayYeH ANA CETEN, B KOTOPbIX YiKe cyLye-
ctByeT DHCP-cepBep.

YCTpoiicTBO MCnonb3yeT GUKCUPOBaHHYIO IP-KOH-
durypaumio.

IP-KoHUrypauuio ycTponcTea MOXHO GuKcUpo-
BaHHO Ha3HauYUTb B PyYHOM pexume. Ho ycTpoid-
CTBO AOCTYMHO TO/ILKO B TOM C/ly4ae, eciu HasHa-
YyeHHas IP-koHdurypaums cootetcTayeT IP-KOH-
durypaumm MK.

®ukcnposarHas IP-koHbUrypayus

3aBojacKkas HacTpomKa: 192.168.0.1

Tab. 27 Bo3moxHocTH IP-koHdUrypupoBaHus

8.8.7  [X19], nopt 1 n noprt 2 Real-time Ethernet (RTE)

VHTepdenc [X19] HaxoanTca Ha BepxHel cTopoHe ycTponcTsa. NHTepdeinc [X19]
06ecneynBaeT BO3MOXKHOCTb CBA3M Mo RTE. B 3aBUCMMOCTH OT UCMOJHEHMA H3ae-
nus untepdeiic [X19] noanepxmvBaeT cnepyolime NpoTOKONbI:

BapmaHT usgenus MoapepkuBaemblii NpoToKon

CMMT-AS-...-EC EtherCAT

CMMT-AS-...-EP EtherNet/IP

CMMT-AS-...-PN PROFINET

Tab. 28 NoapepxnBaemMbIii NPOTOKON

dusnyeckuii ypoBeHb MHTepdeiica BbinoaHaeT TpeboBaHus cornacHo IEEE 802.3.
MHTepdeiic nmeeT ranbBaHYecKyto pa3Ba3Ky U NpefHa3HayeH ANA NCNOb30Ba-
HUs C OrPaHNYEHHOI ANNHOM Kabeneit

=> Tab. 29 TpeboBaHus K coefnHUTENLHOMY Kabento.

WHTepdeiic [X19] cHabxeH 2 nopTamu.

— MopTt 1, Ha ycTpoicTBe oTMeYeH Kak [X19, XF1 IN]

— TopT 2, Ha ycTpoiicTBe 0TMeYeH Kak [X19, XF2 OUT]

B 06e po3eTku RJ45 BcTpoeHo no 2 cBeToanoaa. CpabateiBaHMe CBETOANOAOB 3a-
BUCWT OT NPOTOKONA WHHbI. He Bceraa ncnonb3ytotcs oba cBeToanoa.

Tpe60BaHMﬂ K coeAuHUTe/ibHOMY Kabento

XapaKTepucTukm CAT 5, KOMMYTaLMOHHbI Kabenb, ABOMHOE IKpa-
HUpoBaHue
Makc. AnvHa kabens 30 m

Tab. 29 TpeboBaHus K coeguHuTENbHOMY Kabenio

8.9 Pa3bem motopa

8.9.1 [X6A], dba3oBbIit pa3bem moTopa

Pasbem [X6A] HaxoanUTCA Ha nepefHen CTOpoHe ycTpoicTBa. Yepes pasbem [X6A]
yCTaHaBNUBAKOTCA Ceayiolme CoeanHeHNa C MOTOPOM:

—  ¢asbi moTopa U, V, W

- coeauHeHue 3awwuTHoro 3asemeHus (PE)

[X6A] KoHTaKT | ®yHKUMNA OnucaHue
4 PE 3aLuMTHOE 3a3eMeHne Mo-
o] ]|
= 3 W TpeTba ha3za motopa
w E \<o 2 \ BTOpas asa Mmotopa
v E x 1 ] nepsas asa motopa
o |11 1

Tab. 30 ®a3oBbIil pa3bem moTopa

JKpaH Kabens ans Kabens moTopa pacnonaraeTcs Ha ONOPHON NOBEPXHOCTMU B
HWKHEN 4acTu Ha nepeaHen CTOPOHe Kopnyca, U kabenb MoTopa 3aKpennsercs
32XMMOM 3KpaHa.

TpeboBaHUA K coeauHMTENbHOMY Kabenio

MNpoBoAa U 3KpaHWUpOBaHUe — 4 CcMNoBbIX NPOBOAA, IKPAHUPOBAHbI

—  ONUWUOHANBHO AOMONHUTENbHBIE XWUNbI, Ha-
npuMep, ANs YAEPHKMBAIOLLErO TOPMO3a
(3KpaHMpoBaHbl N0 OTAENBHOCTY) W AaTYUKA
Temnepartypbl MOTOpa (3KpaHUpPOBaHbI MO
OTAENbHOCTH)

Vicnonb3yiiTe TONbKO Takue Kabenu, y KOTopbIX
obecneyeHa 6esonacHas passasKa mexay hasa-
MU MOTOpPa@ M 3KPAaHUPOBAHHbIMU CUTHANamu ansa
yAepKUBaloLWero TopmMo3a 1 AatimKa Temnepary-
pbl MOTOpa.

= 8.9.4 YcTaHOBKa 3KpaHa kabens motopa

KoHcTpykums

Makc. gnvHa kabens => 8.6 YKa3aHus no cooteetcTByOWEMy IMC

NOAKNI0YEHMNIO
Makc. emkocTb <250 n®/m
HomuHanbHoe ceyeHne C1noBbIX NPOBOAOBY 0,75 Mm? ... 1,5 mm2

[vametp kabens ans kabens ¢ 3a4MLEHHON M30- | 11 MM ... 15 MM
NAUMeN AW 3KpaHUpytoLen ruib3sl (06nactb 3a-
aTus 3a}Mma 3KpaHa)

Pa3spelueHbl TONLKO Te Kabennm MOTOPOB, KOTOPbIE COOTBETCTBYIOT Tpe6oBaHuam EN 61800-5-2, Mpu-
noxenue D.3.1, n tpe6oBaHuam EN 60204-1.

[ns cUL ncnonb3yite TonbKo MeAHble Kabenu ¢ AoNYCTUMON AAUTENBHOM TeMNepaTypoit U30AALMUmn
MuH. 75 °C.

1) OI'DHHW-leHVIe 13-3a 061aCTV 3aaTns 3axuma 3KpaHa, MHa4ye oTBeTHaA 4acCTb pa3bema No3BONAET UCNONb-
30BaTb CEYEHUS HEMHOTO 60/bLUIEN BEMYUHDI.

Tab. 31 TpeboBaHws K coeguHuTENbHOMY Kabenio

Festo npeanaraer rotosble Kabenn 3aBOACKON COOPKU AN MOTOPOB KaK NpUHag-

nexHoctn = www.festo.com/catalogue.

—  Wcnonb3yitte TOMbKO Te Kabenu MOTOPOB, KOTOPbIE MMEIOT paspeLueHue (pas-
6/10KMPOBKY) ANs 3KCMyaTauuu ¢ perynsatopom cepsonpusoaa Festo. Kabenu
MOTOpa APYrux NpouU3BoAMTENEl AOMYCTUMbI, EC/IN COOTBETCTBYIOT YKa3aHHbIM
TpeboBaHuAM.

8.9.2 [X6B], BcnomoraTtenbHbin pa3bem MOTOpa

Pasbem [X6B] HaxoauTtcs Ha nepeaHei cTopoHe ycTpoiicTea. K pasbemy [X6B]

MOHO NOACOEANHUTb YAEPIKMBAIOLMIA TOPMO3 MOTOPA ¥ TEeMNEPaTypHbIi AaT4nK

MoTOpa. BbIXxoa ANA yAepHKMBaIOLLEro TOPMO3a MCMONb3YETCA KaK hYHKLMOHANb-

HO, TaK M B COYETaHuM co BCiomoraresibHoi dyHKuueln 6esonacHocTn Safe brake

control = OnucaHue BcnomorarenbHas hyHKLMs 6e30nacHOCTM.

[ns KOHTPONA TemMnepaTypbl MOTOPA NOAAEPKMUBAOTCA:

—  pa3mblKaloLMe N 3aMblKaloLMe KOHTaKTbI

— KTY 81 ... 84 (KpemHuneBble TemnepaTypHble AaTYNKM)

- PTC (no3ucrop, Positive temperature coefficient)

— NTC (repmucrop, Negative temperature coefficient)

Pt1000 (nnatvHoBbIN M3MePUTENbHbIN Pe3ncTop)

KOHTponnep CepBONPUBOAA CNEANT, HEe BbIXOAUT 11 TeMnepaTypa MoTopa 3a Bepx-

Hee UAN HUXKHee NpefenbHoe 3HadyeHre. B ciyyae ¢ nepexnoyawmMmMncs aatiu-

Kammn MOXET KOHTPONMPOBATLCA TONbKO BEPXHWIA Npeaen (Hanpumep, ¢ NOMOLLbIO

pa3mbIKaloLLEro KOHTaKTa). MpeaenbHble 3HAYEHUA U PeaKLUIo Ha OLMBKY MOXKHO

napameTpu3oBartb.



KoHTakT | ®yHKUMA Onucaxue

6 MT- Temnepartypa motopa (ot
o puLaTenbHblii noTeHwman)
O |5 MT+ Temnepatypa moTopa (no-
x NIOXKMTENbHBIN NOTeHLManN)

4 PE 3awuTHoe 3a3emnexne

3 BR- Yaepxusaiowuin Topmo3
(oTpuuarenbHbIN NOTEHL M-
an)

2 BR+ Yaepxusaiowuin Topmo3
(NonoXUTENbHbIN NOTEHL M-
an)

1 PE 3awuTHoe 3a3emneHne

Tab. 32 BcnomoratenbHblil pa3bem MoTopa

TpeboBaHUA K coeaAuHMTENbHOMY Kabenio

KoHcTpyKums - 2nposopaa ans kabens K yaepkusaioLemy

TOpMO3Y, CBUTbI NONAPHO, 3KPaHNPOBaHbI

N0 OTAEbHOCTU

- 2nposopaa ans kabens K TemneparypHomy
AaT4ynKy, CBUTbI NONAPHO, 3KPaHNPOBAHbI
N0 OTAEbHOCTU

MuH. ceyeHre NPOBOAA, BKNOYASA b3y Ans 06- | 0,25 mm?
)MMa KOHLL0B NPOBO/AOB C N1aCTMAcCoBbIM KOP-

nycom

Makc. ceveHve NnpoBoAa, BKAOYAA rnb3y Ans 0,75 mm?
06311Ma KOHLL0B NPOBOAOB C NNACTMACCOBbIM

KOpnycom

Makc. gnvHa 100 m?

1) Ans anvkbl kabeneit > 25 M y4uTbIBaiiTe NafeHne HanpsmKeHNa Ha Kabensx NnocpeACcTBOM BbiGopa NoOAXO-
AALLEro CeYeHMs K.

Tab. 33 TpeboBaHUs K COEAMHUTENBHOMY Kabento

Tpe6oBaHue K TeMnepaTypHOMY AaTYMKY B MOTOpe
—  HajexHas anekTpousonauua a3 motopa cornacHo IEC 61800-5-1, knacc Ha-
npaxeHua C, kateropusa nepeHanpamexusa lll.

Tpe6oBaHMA K YCTaHOBKe 3KpaHa
- BbINoAHWTE He3KpaHWPOBaHHble KOHLbI Kabenei Kak MOXHO Kopoye
(maKc. 150 mm).
- TpuKpenuTe 3KpaH Kabenei ¢ 06enx CTOpPoH.
8.9.3  JneKTpoHHas 3aWuTa OT NeperpysKu n neperpesa motopa
CMMT-AS no3sonser o6ecneynTb 3NeKTPOHHYIO 3aLMTy OT NeperpysKu u neperpe-
Ba MOTOPa C NOMOLLbIO CIeAYIOLNX 3aLUTHBIX DYHKLWIA:

3awmTHble pyHK- | OnucaHue Tpebyemble meponpuaTMa nNpu noa-
uuun Kilo4eHUu u BBoJe B 3KCNyaTauuto
KoHtponb Temnepaty- | KoHtponb Temnepary- |-  MopcoeauHuTe TeMnepatypHbiil AaT4nK K
pbl, MOTOP pbl MOTOpA M0 BEpXHe- pasbemy [X6B] (noaaepxusatotcs nepe-

My 1 HUXKHEMY npe-
AeNbHOMY 3HaueHuIo,
BKNIOYas rucrepesnc. | —

K/loYaeMble 1 aHaNoroBble TemneparypHble
NaTYnKmM)

MapameTtpu3yiite npeaesnbHble 3HaYeHns
MpeaenbHble 3HaYeHNs TeMnepartypbl B 3aBUCUMOCTY OT UCMOMb3ye-
MOXHO NapameTpuso- MOro MOTOpa, HanpuUmep, ¢ NNaruHoM, oT-
BaTb. HOCSALYMMCS K ONPEeAeNIeHHOMY YCTPONCTBY.
CoblofanTe JOMNYCTUMbIE NPeAeNbHbIe 3Ha-
YeHns MoTopa.

BapuaHT 1: Bce 3KpaHbl Kabeneit ans kabens motopa cobupatotcs BMecTe Ha
60/1bLIOI NNOWAAM C NOMOLLLIO IKPAHUPYIOLLEN TMIb3bl HA KOHLE Kabens 1 Kpe-
NATCA NOA 3aXMM 3KpaHa Ha nepegHei ctopoHe CMMT-AS.

CMMT-AS
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SKpaHupyloLas runb3a
Fig. 11 YcTaHoBKa 06Lero akpaHa Ans BCcex aKpaHoB Kabenei (npumep)

BapuaHT 2: BHelwHWii 3KkpaH Kabens MoTopa yCTaHaBAMBAETCA OTAeNbHO Ha 60b-
LIOW NAOLWasM NOJ 3aXMM 3KpaHa Ha nepeaHeit ctopoHe CMMT-AS. BHyTpeHHMe
3KpaHbl KPeNATCA OTAENbHO Ha NpefyCMOTPEHHbI KOHTaKT PE pa3bema [X6B].

e [lenaiite He3IKPAHUPOBAHHbIE KOHLbI Kabenei Kak MOXHO Kopoye.

Kpennexue 3a)kuma 3KkpaHa
HuwHsAs 06nacTb Ha nepesHeil CTOPOHe KOpnyca CYXUT B Ka4ecTBe ONOpPHOW no-
BEPXHOCTU 3KpaHa. OnopHas NOBEPXHOCTb 3KPaHa BMeCTe C 3aXMMOM 3KpaHa
o6ecneynBatoT 6onbLUyIO NNOLAAL KOHTAKTa 3KpaHa Kabens moTtopa.

1. TpwkmuTe 3KpaH kabens MOTopa UK TOKONPOBOAALLYIO MMNb3Yy IKPAHUPOBa-
HUA Kabens MoTopa C 3aXXMMOM 3KpaHa K ONopHOI NOBEPXHOCTU Kopnyca Ans
3KpaHa = Fig.12.

2. 3artAHuTe KpenexHble BUHTbI (2X) 3a}Kma 3KpaHa oTBepTKoi TORX Tunopas-
mepa T20. Mpwu 3ToM yunTbiBaliTe 061acTh 3aXaTis U cobnioaaiTe cneayoLuin
MOMEHT 3aTAKKMN.

3HayeHue

XapakrepucTuka Npumeyanue

O6nactb 3axatus 11 Mm ... 15 Mm [lnametp ans Kabens ¢ 3a4m-
LLeHHO 130NALMen UK 3Kpa-

HUPYIOLWeN rMab3bl

MOMEHT 3aTAXKKM KpenexHbIX
BUHTOB Npn 67104HOM MOHTaxe

1,8 Hm+ 15 % Mpwu 6104HOM MOHTaXe 3aXKUM
3KpaHa NoaHOCTbIO Npuneraet K
6a30Bo¥i NOBEPXHOCTU KOpnyca

(anametp kabens 11 mm)

MUHUMANbHBIA MOMEHT 3aTsK-
Ku npu 6onbluem AnameTpe Ka-
6ensa (> 11 MM ... 15 mm)

0,5 HMm+ 15 % Npu 6onee BbICOKOM MOMeEHTE
3aTAKKM CNeANTe 3a TeM, YTOObI
He NPONCXOANNO0 HEAOMYCTUMO
CUABbHOTO 3allemMNeHUs coeam-
HUTeNbHOro Kabens B o6nactu

3axarua.

Tab. 35 MoMeHT 3aTsAXKM 1 061aCTb 3aXaTus

JNEeKTPOHHOE OrpaHu-
YeHu1e ToKa 1 KOHTPONb
12t Toka moTopa

pYeTcs 3NeKTPOHHBIM
€noco6om 1 orpaHnyu-
BAeTCA B paMKax Hop-
MaTUBHbIX NPeAeNbHbIX
3HayeHuin < EN
61800-5-1, Tabn. 29.
3HayeHus Toka moTopa
1 NOCTOAHHYIO Bpeme-
HY 12t MOXHO napame-
TpU30BaTh.

Tok mMoTopa KoHTponn- | —

MNapameTtpu3yiTe HOMUHANbHbINA, MaKCK-
ManbHblii TOK 1 NOCTOAHHYIO BpeMeH 12t
MoTopa, Hanpumep, ¢ NNArnHOM, OTHOCA-
WUMCA K ONpeseneHHOMY YCTPOIACTBY.

TepMMHeCKaﬂ namaTb
npu OTKNKYEHNUU MOTO-
pa

noaaepxmueaetcs, 6e3
BO3MOMHOCTU napame-
Tpusauun

Tepmunueckasa namatb
npu OTKase 3/1eKTponu-
TaHuA

oTcyTcTBYeET

YyscTBUTENbHAA K Ya-
CTOTe BpalLeHus 3alm-
Ta OT neperpyskn

He noaaepxmBaetcs

Tab. 34 3awunTHble GYHKLMUM ANA 3aLLUTbI MOTOPA
YKasaHHble NapameTpbl UMeKT NpesBapuUTeNbHY0 HaCTPOKY Ans moTopos Festo.
MapameTpbl MOXHO aAanTMpOoBaTh B NNarMHe Ha CTpaHuLLe NapameTpoB Axis

1/Motor.
8.9.4

YcraHoBKa 3KpaHa Kabens motopa

Tpe60oBaHUA K YCTaHOBKe 3KpaHa kabens MoTopa Ha CTOpoHe YCTpoiicTBa

Tun ycTaHOBKM 3KpaHa 3aBUCUT OT UCNONHEHUA Kabens MoTOpa. Ecan npumeHaeT-
CA, Hanpumep, I'VI6pVID,HbIl7I Kabenb ANA NOAKNI0YEeHNA mMoTopa, yaepXuBarwLlero
TOPpMO3a N TemMnepaTypHOro Aat4ynKa, CywecTByroT cneayouue BO3MOXHbIe Bapu-
aHTbl YCTAHOBKW 3KPaHa Ha CTOpoHe yCTpODICTBa:



KpenexHble BUHTbI 3aX1UMa 3Kpa-
Ha

Kabenb moTopa

Na3 pns kpenneHns kabenbHbIX
cTAeK (2x)

Fig. 12 3axum 3KkpaHa kabens moTtopa

3aXum 3KpaHa

JKpaH Kabens MoTopa Kpenurcs
noj 3aXMMOM 3KpaHa Ha 60NbLIoN
naowaam

KpenneHue 3kpaHa kab6ens motopa Ha CTOpoOHe MoTopa

NMoapo6Has nHbopMaLMa 0 NPUCOAMHEHUN HA CTOPOHE MOTOPa ANs Kabeneil Mo-

Topa Festo = MHCTPYKLMA N0 MOHTAXY UCMOb3yemoro kabens motopa

= www.festo.com/sp.

® Ha CTopoHe MoTopa CoeauHUTE BCE IKpaHbl Ha 6ONbLLO NOWAAM C 3aLLUT-
HbIM 3a3emneHnem PE, Hanpumep, C NOMOLLbIO NTPeAYyCMOTPEHHOTO KOHTaKTa
3KpaHa Ha LWTeKepe MOTOpa M/n ONOPHON NOBEPXHOCTY IKPaHa B COEANHU-

Tpe6oBaHus K cOeauHU-
TenbHOMY KabGento

OTAenbHOE YyCTPONCTBO

Komnnekc yctpoitcts

KonnuectBo npoBoAoB 1 3Kpa-
HUpoBaHue

4 NpOBOAOB, HE3KPAHMP.

6e3 NOAKNIOYEHNA NPOMEIKYTOY-
HOTO KOHTYpa: 4 NPOBOAOB, He-
3KpaHup.
C NOAKMIOYEHNEM NPOMENKYTOY-
HOTO KOHTypa: 6 NPOBOAOB, He-
3KpaHup.

MwuH. ceyeHne npoBoaa, BKAO-
Yas runb3y Ans 06XMMa KOHLOB
NpOBOAOB C NNACTMAcCOBbIM
Kopnycom

0,5 Mm?

1,5 mm?

Makc. ceyeHne npoBoAaa, BKO-
4yaqa runb3y ana obmmMma KOHUOB
NpoBOAOB C NaCcTMaccoBbiM
Kopnycom

4 Mm?

4 mm?

Makc. ceyeHure NpoBoAa, BKIO-
Yas runb3y Ans 06KMMa KOHLOB
npoBoAOB 6e3 NNacTMaccoBoro
Kopnyca

6 Mm?

6 Mm?

Makc. gnmHa

2m

<0,5m

MuH. 75 °C.
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Tab. 37 Tpe6oBaHus K coeguHnUTENbHOMY Kabento

8.10.2

[X9C], 3aneKkTponuTaHue NOrmKu

A NPEAYNPEXEHUE!

OnacHoCTb TPaBMUPOBAHUA U3-3a yapa 3NIEKTPOTOKOM.

e [lnA 31EKTPONUTAHUSA C MajbiIM HanpPAXKEHNEM NPUMEHANTE TONbKO TaKue Le-
N 3aLMUTHOrO CBEPXHU3KOro HanpsikeHus (PELV), koTopsle obecnednsatot
HaZEXHYI0 3N1EKTPOU3ONALMIO CETU.

e Cobniopaitte IEC 60204-1/EN 60204-1.

e [lofcoeaunHANTe TONbKO TOKOBbIE Lenu PELV ¢ BbIXOAHLIM TOKOM He Gosiee
25 A. B UHbIX CyYasx NPUMeHANTe 0TAENbHbIN BHEWHWA NpejoXpaHnuTenb:

25 A.
[X9C] KoHTaKT | ®yHKUMNA OnucaHue
2 24 B noct. ToKa NONOXUTENbHbIA NOTEHLU-
al 3IeKTpONUTaHnA NOTUKN
2 @ g 1 0B OnopHbIi noTeHuMan Ans
@ x 3NEKTPONUTaHNA NOTUKKN
Tab. 38 SneKkTponuTaHue NOrMKK
TpeGoBaHuA K coeguHu- | OTaenbHoe ycTpoicTBo | Komnnekc ycrpoicts

TenbHOMY KabGento

KonuyectBo npoBoAo0B 1 3Kpa-
HUpOBaHWe

2 NpoBOAOB, HE3KPAHUP.

2 NpoBO/OB, HE3KPaHMP.

TeNbHOW K0p06Ke moTopa. MwuH. cedeHue nposoga, BKio- | 0,5 mm? 0,5 mm?2
8.10 Moaaya HanpsXKeHUs CeTEBOro NUTAHMA U MUTAHUA IOTUKK 4as runb3y ANA 0BHKMMa KOHL0B
npoBOAOB C N1acTMaccoBbIM
8.10.1 [X9A], pasbem 3N1eKTPONUTaHMA U NPOMEYTOUHOTO KOHTYpa Kopnycom
Makc. ceueHue npoBoja, BKA0- | 2,5 Mm? 2,5 mm?
[X9A] KoHTaKT | ®yHKLUA OnucaHue 4aA b3y 1A OBHIMA KOHLOB
— 6 DC+ ﬂpOMe)K\/TOHHbIVI KOHTYP NpoBOAOB C N1aCcTMaccoBbIM
- ’ KOpnycom
DC+ D MONOXUTENbHbIN NOTEHLN-
an Makc. pavna 2m 0,5m
DC- D 5 DC- MpOMENYTOUHbIN KOHTYP, [ns cUL ncnonb3yiTe ToAbKO MeAHble KaGenu ¢ A0NYCTUMON AAUTENLHOM TeMMepaTypoi U30nALumn
oTpuLLaTeNbHbI NOTEHLU- MUH. 75 °C.
= an
L3 [ 4 3 FIUTaHWE OT SAEKTPOCETH, Tab. 39 Tpe6oBaHus K coeanHUTeNbHOMY Kabenio
= ¢asa L3 8.10.3 [X9B], pa3bem TOpMO3HOro pe3ucropa
L2 [ 3 L2 MuTaHwe oT 3neKTpoceTy, Pasbem [X9B] HaxoauTca Ha BepxHel cTopoHe ycTpoiicTa. K pasbemy [X9B] noa-
= Pasa L2 COEANHAETCA BHYTPEHHWUI TOPMO3HOI PE3UCTOP WUAN CrielanbHbIi BHELWHW Top-
L1 I 2 L1 MuTaHue oT 3neKTpoceTH, MO3HOI pe3uncTop.
_ dasall
PE I 1 PE 3awutHoe 3a3emneHne [X9B] KoHTaKT | DyHKLMA Onucanue
— 2 BR+Ch Topmo3Hoii pesucrop, no-
NOXUTENbHBIN pa3bem
Tab. 36 dneKkTponuTaHune 1 NPOMEXYTOUHbIA KOHTYP BR-Ch TopMO3HOM pesvcTop, or-

X9B

2| 58 |
10)

pULaTeNbHbINA pasbem

Tab. 40 Pa3bem ans TOpPMO3HOTo pesuncropa
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MuH. 75 °C.

Tab. 41 Tpe6oBaHus K coeauHUTENLHOMY Kabento

BbI60p N0AX0AALMX TOPMO3HBIX PE3UCTOPOB

VHdopmauus ans Bbi6opa NOAXOAALLMX TOPMO3HbIX Pe3ncTopoB =» OnucaHue

MoHTax, MoaxnoyeHne.

8.11 MepeKkpecTHasa cxema 3N1eKTpONpoBOAKMN

[lepekpecTHaa cxema 3N1e€KTPONPOBOAKM MO3BONSAET CO3AATb KOMM/IEKC YCTPONCTB,

BKNtoyatoLwuin B cebs go 10 perynstopos cepsonpusoga CMMT-AS. Paznnyator

cneuyroume BapuaHTbl NepPeKPecTHON CXembl:
nepexkpectHas cxema curdanos 1/0 Ha pasbeme [X1A]

—  MepeKpecTHas CXxema NUTaHUs CeTW 1 N0TMKK 6e3 NOAKNOYEHNS NTPOMENKYTOY-
HOTro KOHTYpa

— MepeKpecTHas cxema NUTaHUA CETV U NOTUKK C NOAKNIOYEHNEM MPOMEXKYTOY-
HOTro KOHTYpa

MHdbopmauma o nepeKpecTHON cxeme 3neKTponpoBoaku =» OnucaHue MoHTax,

NMoakntoyeHne n OnucaHve BcnomoratenbHas GyHKLMA 6e30nacHoOCTH.

8.12 MoaknioyeHue STO

Bxopbl U BbIXOAbl ANA BCNOMOratenbHoi yHKuuu 6esonacHoctn STO
2-KaHasbHbli 3aNpoc BCoMorare/ibHov GyHKLMUM 6e30NacHOCTM BbINOHAETCS Ye-
pe3 anckpeTHble Bxoabl #STO-A n #STO-B. Bbixoa anarHoctnkm STA yKkasbiBaeT Ha
TO, OCTUTHYTO N1 6e30MnacHoe COCTOsIHME A1s BCNOMOraTenbHon hyHKuMK 6es-
onacHoctn STO.

Pa3bem KourakT | Tun VYka3atenb DyHKUUA

[X1A] X1A.11 DIN #STO-B Safe torque off, kaHan B
X1A.12 #STO-A Safe torque off, kaHan A
X1A.22 DOUT STA Safe torque off acknowledge

Tab. 42 Bxogbl 1 BbIXOAbl ANs BCIOMOraTteibHOM hyHKuMm 6ezonacHoctn STO
8.13 Moakntouenue SBC

Bxopabl U BbIX0Abl ANA BcnOMoratenbHoin yHKuum 6esonacHoctn SBC
2-KaHanbHbIii 3anpoc BcnomoratenbHoi QyHKLMM 6e30MacHOCTH BbINONHAETCS Ye-
pe3 auckpetHble Bxogbl #SBC-A n #SBC-B Ha pasbeme [X1A]. Bbixos AMarHocTukm
SBA ykas3blBaeT Ha T0, JOCTUTHYTO N 6e30nacHoe COCTOAHME ANA BCNOMOraTeb-
Ho dyHKuMK Ge3onacHocTy SBC. MogkntoueHre yAepKMBaIOLLErO TOPMO3a Bbl-
nonHsaeTcs yepes pasbem [X6B]. MoaknioyeHre BHelwHero y3na GuKcaunm Beinon-
HseTca yepes pasbem [X1C].

Pa3bem KouTakr | Tun YKa3atenb DyHKUUA
[X1A] X1A.9 DIN #SBC-B Safe brake control, kaHan B
X1A.10 #SBC-A Safe brake control, kaHan A
X1A.21 DOUT SBA Safe torque off acknowledge
[X1C] X1C.1 DOUT BR-EXT Bbixoa AnA NOAKNIOYEHWSA BHELWHero
y3na tmkcaumuu (kommytatop High-
Side)
X1C.5 3aszemneHue OnopHbIf NoTeHyman
(GND)
[X6B] X6B.1 - PE 3alnTHOe 3a3emneHne
X6B.2 outT BR+ YaepuBaowmuin Topmo3s (nonoxm-
Te/bHbIA NoTeHLMan)
X6B.3 BR- YaepxwvBatowmit opmo3 (oTpuua-
Te/bHbIN NOTeHLMan)

Tab. 43 Bxopgbl 1 BbIXOAbl ANst BCOMOratenbHon dyHKumm 6esonacHoct SBC
8.14 NMoaknioyeHne SS1

Bxoabl U BbIX0Abl ANA BCNomoratenbHoi ¢yHKuum 6eonacHoctn SS1

BcnomoratensHas dyHkuus 6e3onacHoctt SS1 nogknioyaercs, Kak Bcromora-

TenbHan GyHKuus 6esonacHoctn STO, gononHeHHas GyHKLMOHANbHBIM BXOAOM

CTRL-EN ana aktuBauuv npoduns TOPMOKEHMA C NOMOLLbIO NMPeAOXPaHUTENbHOMO

KOMMYTaLMOHHOTO YCTPOMCTBA.

8.15 MNoakntoyeHue Ans aKcnayaTayum 6e3 BcnomoratenbHoil pyHKuum 6es-
onacHoCTH

MuHMManbHbIi BApMaHT NOAKNIOYEHNA ANA IKCNyaTauum 6e3 Bcnomorartenb-

HO# yHKLMM Ge3onacHoCcTH

[Ons pabotbl 6e3 BcnomoratenbHoi hyHKLMKM 6€30NacHOCTV NOAKMIYNUTE BXOAbI C

X1A.9 no X1A.12, KaK OnMcaHo HuxkKe:

TpeGOBaHMH K COeAUHUTEeJIbHbIM Kabenam BHeLWHNX TOPMO3HbIX pe3ucTopoB Pasbem KoHTakT | Tun YKasarenb q)yHKI.l,Mﬂ
Konuyectso NpoBOAOB 1 3KpaHMpoBaHue 2 nNpoBo/a, IKpaHup. [X1A] X1A.9 DIN #SBC-B 3anuTbiBaTh C HanpsaxeHuem no 24 B
MwH. ceyeHre NpoBOAA, BKNOYASA b3y ans 06- | 0,25 mm?2 X1A.10 #SBC-A
MMa KOHLL0B NPOBOA0B C NN1ACTMAcCOBbIM KOp- X1A11 #ST0-B
nycom .
N X1A.12 #STO-A
Makc. ceyeHne nposoaa, BKAOYAA runb3y Ana 2,5 mm
063K11Ma KOHLLOB MPOBOAOB C N1AaCTMACcCOBbIM X1A.21 DoOUuT SBA He NoAKNtoYaTh
Kopnycom X1A.22 STA
Makc. gnnHa Kabens 2m
3neKTponpoBoaKa BHYTPU aneKTPOWKatha, FKpaH Ha PE Tab. 44 MNoaxntoYeHne BXOLOB U BbIXOAOB 6e3 BcromorateibHoii yHKLMUM 6e3-

onacHoCTH

9 BBop B 3KcnnyaTauuio
9.1 be3onacHocTb

A NPEAYNPEX/EHWE!

OnacHOCTb yiapa 3/1eKTPOTOKOM NPY HENOJIHOW U30NALUM HA pasbeMax CUNOoBO-
ro nogkntouyenus [X6A], [X9A] u [X9B].

Mepea ncnonb3oBaHneMm, yCTaHOBKON MU CHATUEM BN0KA MHAMKALMW 1 ynipaBne-
Hua CDSB unu wrekepHoro pasbema nHTepdeiica ropsyero NOAKMOYEHNS AOMK-
Hbl BbIMOHATLCA CefyoLne NyHKTbI:

e ToxoBepyLne kKabenun Ha yCTPONCTBE NOMHOCTLIO M30/IMPOBAHbI.

e 3awwutHoe 3a3emneHune (PE) 1 CO@AMHUTENbHbIA 3N1EMEHT 3KpaHa NPaBUIbHO
noAcoeaunHeHbl K yCTPOMCTBY.

Kopnyc He nmeeT noBpexaeHunin.

A NPEAYNPEXEHWE!

Taxenble Heo6paTMMble TPaBMbI U3-33 HENPeAYCMOTPEHHbIX NepemeLeHui

nojcoeNHEHHbIX UCTIOIHUTENIbHbIX MEXaHM3MOB.

HenpeaycmoTpeHHble nepemelLeHns NOACOEANHEHHbIX UCMIONHUTENbHbIX Mexa-

HU3MOB MOTYT BO3HWUKHYTb, €C/IM NOMEHATL MECTAMMN COeAMHUTENbHbIE Kabenw pe-

rynsTopa cepBonpuBoAa Unu Mexay COCeAHUMM peryiaTopamu cepeonpusoa.

e [lepea BBOAOM B 3KCMJyaTauuio: Bce Kabenn AoMKHbI ObiTb NPaBUAbHO Ha3Ha-
YeHbl U NOACOeAVHEHDI.

A NPEAYNPEXEHWE!

OnacHoCTb TPaBMUPOBaHUSA U3-3a YAiapa 3IEKTPOTOKOM.

MNpUKOCHOBEHME K TOKOBEAYLLMM YaCTAM Ha pasbemax CMA0BOro NOAKIYeHUs

[X6A], [X9A] 1 [X9B] MOXeT NpMBECTM K TAKEIbIM TPaBMaM, B TOM YMC/e CO CMep-

Te/bHbIM UCXOAOM.

* He usBneKaiTte nog HanpsKEHNEM 3NIEKTPUYECKIE Pa3beMbl As CETEBOTO Ha-
NPSXKEHUs NUTAHUSA.

e [lepea NPMKOCHOBEHMEM NOLOXANTE HE MEHEE 5 MUHYT NOC/e OTKNIOYEHUA
HanPsXEHNA Harpy3Ku, NOKA He PaspAANUTCH NPOMEXYTOUHbIA KOHTYP.

MNpwv BBOAE B 3KCM/IyaTauMio: 0CTaBNAiTe CBOOGOAHON 30HY NEpemMeLLeHNs NoaCo-
€ANHEHHbIX MCMOHUTE/NIbHBIX MEXaHU3MOB, YTOObI He MoABepraTh Nofei onacHo-
cTu.

Ucnonb3oBanue dyHKuUin o6ecneyeHns 6esonacHoCTU

B coctosHum Ha momeHT noctaBkn CMMT-AS BcriomoratesnbHble hyHKUUK 6e3-
onacHoctv STO 1 SBC gocTynHbl yxe 6e3 foNoAHUTeNbHOW NapameTpusayuu. Me-
pea nepBbiM BBOAOM B 3KCNyaTalnto NOAKNKOYUTE, KAK MUHUMYM, BCNOMOraTesib-
Hble GyHKLMK 6e3onacHocTn STO 1 SBC.

1. Y6eputech B TOM, YTO MPOBOAWTCSA aHANM3 U OLEHKa Kaxaon dyHKuum obec-
neyeHus 6€30NacHOCTM YCTAHOBKU. IKCNAyaTUPYloLLee L0 HECET OTBET-
CTBEHHOCTb 3@ ONpefeNeHne U NoaTBepKaeHNe Tpebyemoro knacca 6esonac-
HOCTU (YPOBHSA NOAHOTLI 6e30NacHOCTU, YpoBHs 3D (EKTUBHOCTY U KaTeropum)
YyCTaHOBKMU.

BBeauTe KOHTpONNEp CepBONPMUBOAA B 3KCM/yaTaLuio U npoBepbTe QYHKLMO-
HUpPOBaHWE C NOMOLLbIO BanuAaLumn B pexume NnpobHOIA 3KcnayaTaLum.
MNpoBeanTe He0HXOAMMbIE MEPONPUATUSA BO BpeMs UHTerpauum PDS no ctaHaapty
EN ISO 13849-1, rnaBa G.4:

—  (yHKLMOHaNbHOE UCMblTaHne

—  MeHemKMEHT NpoeKTa

—  JOKyMeHTauus

TeCTMpoBaHMe MeTOL0M YepHOro AL MKa

N



HecaHKuMoHMpoOBaHHbI AOCTYN K YCTPOWCTBY MOXKET NPUBECTH K yiiepby nnu
HapyleHusm B paborte.

Mpyn NoAcoeANHEHNI YCTPOWCTBA K CeTu obecneybTe 3aLuUTy CETU OT HECAHKLMO-
HUPOBaHHOTO AoCTyna.

Mepbl 3aLuThbl CeTH, Hanpumep:

3aLUWTHBIN 3KpaH

cucTema npefoTBpalleHus BTopxeHui (Intrusion Prevention System, IPS)
CermeHTUpPOBaHWeE CeTn

BupTyanbHas LAN (VLAN)

BUpTyanbHas yactHas cetb (Virtual Private Network, VPN)

6e30nacHoCTb Ha hru3ndyeckom ypoBHe goctyna (Port Security)
[JlononHuTtenbHble yKaszaHua =+ [IMpeKTvBbI U CTaHAAPTbI N0 6e3onacHocTH B cde-
pe nHcbopmaLroHHoro o6opyaoBaHus, Hanpumep, IEC 62443, 1ISO/IEC 27001.

9.2 MoaroToBKa K BBOAY B 3KCNAyaTayuuio
[ns nepBoro BBoAa B 3Kcnnyataumto Tpebyetcs nporpamma Festo Automation
Suite c yctaHoBneHHbIM nnarnHom CMMT-AS =» www.festo.com/sp.

MoaroToBbTe BBOJA B IKCNAYyaTaLuio, KaK ONUCAHO HMKe:

MpoBepbTe 3nekTponposoaky CMMT-AS.

Ycranosute Festo Automation Suite ¢ nnarnHom CMMT Ha K.

Co3patiite npoekt v gobasbte ycrpocteo CMMT-AS.

YcraHoBuTe coepmHernmne ¢ CMMT-AS 1 HacTpoiiTe KOHdUrypaLuio cetu.
OnpepaenuTe TEXHNYECKNE XapaKTepPUCTUKN 3EMEHTOB, TPEOYeMble AN KOH-
urypmpoBaHus.

9.3 [eiicTBMA NO BBOAY B IKCNJIyaTaL1io

HexxenatenbHble nepemeLieHUs NPUBOAA MU NOBPEXAEHUE 3/IEMEHTOB.

OwwnbKa napameTpr3aLMm MOXeET nocsie pa3boKMPOBKM KOHTPOINEPa NPUBECTH

K HEXenareNbHOMy NepemeLeH1io NPMBoAA UK Neperpy3Kke 1 NoBpeXaeHuno

NpUCOeANHEHHbIX 31EMEHTOB.

®  Pa36i0oKMpYITE KOHTPONNEP, TONLKO €CAN CKOH(DUTYPUPOBaHHbIE 3/IEMEHTbI
(KoHTpOANEp CepBONPUBOAA, MOTOP, KOOPAWHATHLIN NPUBOA U AP.) COOTBET-
CTBYIOT NPUCOEAMHEHHbIM 3/IEMEHTaM.

v WN -

lpn nepsom BBOAE B IKCMAyaTaLmio ¢ nomolyblo Festo Automation Suite ¢ yctaHo-

B/IeHHbIM naarnHom CMMT BbINoNHWTE, Hanpumep, yKa3aHHbIe HUXe AeiCTBUA:

1. BbinonHUTe KOHGUIYpMpoOBaHMe 1 NapameTpr3aLmio C NOMOLLbIO NAarvHa
CMMT (koHdurypauus 060pyaoBaHusA, NpefenbHbIe 3HaYeHUs U NapameTpbl).

2. Mpu ncnonb3oBaHun hyHKUMK obecneyeHns 6e3onacHOCTU NpoBepbTe -
(heKTUBHOCTb BbINONHEHUs ByHKLMIA 0becnedermns 6esonacHoctm = Onuca-
HWe BcnomoratenbHas QyHKUUA 6e3onacHoCTu.

3. [poBepbTe NOBeAeHME (XapaKTeEPUCTUKM) CUTHANOB AUCKPETHbIX BXOAOB/Bbl-
X0A0B ( Hanpumep, KOHLLEBOTO BbIKNIOYATENA/AaTYMKa Havyana oTcyeTa).

4. O6ecneybte Tpebyemble CUTHAbI ypaBAeHUs.

5. [lpoBepbTe HanpaBneHWe BpaLleHus/nepemeLLeHns 31eKTPOMEXaHNYECKOro
npueoga ( Hanpumep, B LIAroBOM PEXUME).

6. BbinonHuTe nepemelleHmne K Hayany otcyera.

7. TpoBepbTe XapaKTepUCTUKM (PEXIUM) NO3ULMOHUPOBAHUA (TECTOBLIN PEXUM,
=> Cnpaska no nnaruny CMMT).

8. Ecnu Heobxoammo, oNTUMU3UPYIATE HACTPOMKY KOHTPOIEpa (ONLMOHANBHO,
= Cnpaeka no naarusy CMMT).

9. BbinonHuTe KoHbUrypuposaHue Fieldbus v nposepbTe npodunb ynpaBneHus
(= onucaHue K ncnonbayemomy npodmio ycTpoiicTea).

10. 3aBepLunTe BBOA B 3KCNyaTaLuuio (Hanpumep, COXpaHUTE MPOEKT C MOMOLLbIO
Festo Automation Suite n 3aapxuBupyiTe npoek).

10 Jkcnnyarayus

Heo6xoanmo perynsapHo npoBepaTb 3 HEKTUBHOCTb BbINONHEHUS YHKLUUI obec-

neyeHns 6e30nacHOCTU. JKCNIyaTUpyloLLee MLO HECET OTBETCTBEHHOCTL 3a TO,

4T06bI B TEYEHME ONPEAENEHHOT0 BPEMEHM Bblin BbIGpaHbl TUN U NEPUOANYHOCTL

NpoBepoK. NpoBEpPKa JOMKHA BbINONHATLCA TaKUM 06pa3om, 4ToGbl o6ecneunTs

6e3ynpeyHoe GyHKLMOHUPOBAHWE 3aLUUTHbBIX YCTPONCTB B KOMMIEKCHOM B3aUMO-

AeCTBMMN BCeX 3neMeHTOB. [lepruonYHOCTb LIMKINYEeCKOW NPOBEPKM

=> 15.1 TexHUYeCKME XapaKTEPUCTUKM TEXHUYECKNX CPeACTB 6e30MacHOCTU.

CMMT-AS B pamKkax cpoKa ciy6bl 1 yCTaHOBNEHHO cneunbrKalymsamm Aonro-

BEYHOCTM ABNAETCA HeobCNyKMBaEMbIM. VIHTEpBaN NPOBEPKM pa3nnyaeTcs B 3a-

BUCMMOCTH OT BCMOMOraTebHoi dyHKLMK 6e3onacHocTy:

— STO: npoBepka B TeYeHUe CpOKa Cyxbbl He TpebyeTcs cornacHo npeanuca-
HUAM, HO peKoMeHAayeTcA aHanu3 STA npu KaxAoM 3anpoce AnA MaKCUManb-
HOTO 0XBaTa AMarHoCTUKOM U HauBbICLIEi KnaccuduKaLumm TexHUKkn 6esonac-
HOCTU.

- SBC: uMKnnyeckas npoBepKa, N0 MeHbLUER Mepe, Yepes Kawable 24 4 Tpeby-
eTCcA CornacHo NpeanncaHuaMm, n peKomeHgyeTca aHanus SBA npu kaxgom
3anpoce SBC ana makcMmanbHOro oxeaTa ANarHoCTUKOW M HauBbICLIEN Knac-
cUdUKaLUYU TEXHUKM 6e30MacHOCTU.

11 TexHuyecKoe o06cnykmBaHme U yxoa
MpK NCNONBb30BAHNN U3AENUA MO HA3HAYEHMIO TEXHUYECKOE 06CNyKMBaHME He
Tpebyercs.

111 Ouuctka
A NPEAYNPEXAEHUE!

OnacHoCTb TPaBMUPOBaHMA U3-3a YAapa 3NEKTPOTOKOM.

MpPUKOCHOBEHWE K TOKOBEAYLLMM YacTAM Ha pasbemax CUN0BOro NOAKIIYEHMS

[X6A], [X9A] 1 [X9B] MoxeT NpMBECTM K TAXKENbIM TPABMaM, B TOM YUCNIE CO CMEP-

Te/bHbIM UCXO0M.

® He n3BneKaiite Noj HanNpPsKEHNEM 3TEKTPUYECKME Pa3beMbl 1S CETEBOTO Ha-
NpsHKEHUs NUTaHUA.

e [lepea NPUKOCHOBEHMEM NOAOKANUTE HE MEHEE 5 MUHYT NOC/E OTKMIOYEHUSA
HaNpPsXEeHWA Harpy3Ku, NOKa He Pa3pAANTCA MPOMEXYTOUHbIA KOHTYP.

e OunwanTe U3LeNNe CHaAPYKN MATKON TKAHbIO.

12 Henonagku

12.1 [AnarHocTuKa c NomoLLblo CBETOAUOA0B

[Ans nHankaumm nHdopmMaLmMm 0 COCTOSHUM YCTPOMCTBO CHaBXEeHO CBEToAMOAaMM
Ha nepeaHel 1 BepxHen cTopoHe. KonnyecTBo CBETOANOLOB 3aBUCHT OT UCMOJHE-
Hus n3genus. o 11 cBeToAMOAOB HAXOANTCA Ha NepefHer CTOPOHe YCTPOMCTBRa.
[10 4 cBETOAMOA0B HAXOAMUTCSA HA BEPXHEN CTOPOHE YCTPOCTBA Ha pa3beme [X19],
XF1 IN n XF2 OUT.

Ha cneayiolem pucyHke B KayecTBe NpyMmepa NoKasaHbl CBETOAUOAbI Ha nepes-
Heli cTopoHe BapuaHTa usgenus CMMT-AS-...-EC. MapKupoBKa U hyHKLUK CBETO-
avoaa Run (BbinonHeHue) n ceetoanoaa Error (ownbKa) 3aBUCAT OT BapuaHTa u3-
aenus.

CocTosiHue ycTpoiicTaa (4 cBeTo-
Anoaa)

Run (npumep CMMT-AS-...-EC)

Error (npumep CMMT-AS-...-EC)

WHTepdeiic Ethernet akTBMpo-
BaH [X18]
AKTMBHOCTb CBA3M [X18]

E MHTepdeiic Sync aktmBmpoBaH
[X10]

CocTosiHMe AaTuunKa, uHTepdeiic

naTtymka [X3]

CocTosiHMe AaTuunKa, uHTepdeiic
aatymka [X2]

A A A

5 min

Fig. 13 CBetoauoapl Ha nepeaHen ctopoHe (npumep CMMT-AS-...-EC)
12.1.1 UHAMKaAUUA COCTOAHUA YCTPOMCTB

Cse- | HasBaHue
TOAM-
oa

KpaTKOE ofnucaHue

CeeToamnog Status (cocTosHue) oTo6paxaer obliee COCTOAHME YCTPOMCTBA

CseToavnoa Power (nutanue) oTo6paxaer CoCToAHME 3NeKTPoNuTaHus

0To6pa)«aeT COCTOAAHNE TEXHUYECKMX
cpeacTs 6e3onacHocTn

Ceetoamnog Safety (6esonacHocTb)

CBETOAMO/, COCTOAHNA NPUNOXKEHUA 0T06pa>KaeT nocneaoBare/ibHOCTb NAEHTU-
$umKauum v 3ape3epBuUpPOBaH Ans paclumpe-

HUI B Byaywiem

Tab. 45 CBeToauoapl coCTOsHUA ycTpoicTB (cBeToanoabl Status, Power, Safety n
CBETOAMOJ, COCTOSAHUA NPUNOMKEHUS)

/ CBetopuop Status, UHAMKALMSA COCTOAHUA YCTPOICTBA

CeeTtoauoa MosAcHeHune
O/ wuraer | Umeetca ownbra.
- )T wpac-

/TN HbIM

O/ muraer | Umeerca npeaynpexaenmie, uin KOHTPONNep CepBONPUBOAA HENOCPEACTBEHHO
- — OKenTbiM | BbINonHAET 06HOBAEHME BCTpOeHHoro M0.

D/ ropur KoHTposnep cepBonprBoAa HaxoauTcs B hase UHALMANM3ALNN.

- ~  Kentbim

O | /_  MmuraeT | KoHTponnep cepBonpuBO/a roToB, 1 BbIXOAHOM Kackaz BbikntoyeH (Ready).
- = 3ene-
/] HbIM

A/ ropur BbIX0AHO/ Kackaa 1 KOHTponnep pa36noKMpoBaHbl.
- = 3ene-

/N HbIM

Tab. 46 Ceetoaunog Status (coctosiHue)
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() CBetoauoa Power, cocTosiHME 3N1€KTPONMTAHUA

Csetoaunos MoscHeHue

\ | / Muraet npl/IC\/TCTB\/eT nojava HanpsAXeHua NOrTMKN N NnepeMeHHOoro Toka. I'Ipome)KyToq-

N, -
—O— KENTbIM | Hblii KOHTYP 3apAXaeTcs.
e ~
/TN
M/ ropur Mopaya HanpPAXEHWUA NOTUKM NPUCYTCTBYET, HO Noja4ya NepemMeHHOro ToKa oT-

PO
// \\ ¥enTblM | CYyTCTBYET.

MNokasarenu 6e3onacHocTu BCcnomoratenbHoit (yHkymn 6esonacHoctn STO

MoaknioyeHmne

6e3 TecToBbIX
MMNYNbCOB
High, 6e3 unn
C aHanu3om
STA

C TeCToBbIMU
MMnynbcamu
Highu c aHa-
nunsom STAY

C TECTOBbIMU
nmnynbcamm
High 1 6e3

aHanusa STA

BcromorarensHas (yHKLMsA
6€e30NacHOCTM COrNacHo

be3onacHoe BbIKNOYEHME KpyTALLErO

momenTa (STO)

O | /_ roput Moaaya HanpAXKEHUA NOTMKU NPUCYTCTBYET, U MPOMENKYTOYHBINA KOHTYP 3apsxa- EN 61800-5-2
_/.\_ sene- erea. YpoBeHb nonHoTsI 6e3onac- SIL3 SIL3 SIL2
71\ Hbim Hoctn no EN 61508
Tab. 47 CBeToanop Power (nuTtaHue) Npepen cpabatbiBanus SIL SILCL3 SILCL3 SILCL2
N5 NOACUCTEMBI MO
T Cseroaunop Safety, COCTOAHUE TeXHU4YeCKUX cpeacTe 6e3onacHocTn EN 62061
Kateropus no Kart. 4 Kat. 4 Kar. 3
CeeTtoauoa MosAcHeHue EN ISO 13849-1
ML/ muraer | Ownbka B 3nemenTe o6ecneyenus GezonacHocT, un ycosue 6e3onacHocti YposeHb apdexTusHoCTH PLe PLe PLd
_O_ Kpac- HapyLueHo. (Performance Level) no
T Hem EN ISO 13849-1
O/ muraer | BenomoratensHas dyHKuMA 6e301acHOCTM 3aMpoLIeHa, HO ellie He aKTUBHa. BepoATHOCTL onackoro oTka-  [1/4] 3,70x 107 9,40 x 1071 5,90 x 1071
_O_ Xentbim 3a B Te4yeHne 4yaca no
“; 7 O EN 61508, PFH
M/ ropur | Bcnomorarenshan dyHKims 6e30nacHoCTH 3anpotiieHa v akTueHa. Cpeatee Bpems o onacHoro  [ner] 2400 1960 1960
—O— KENTbIM oTkasa no EN 1SO 13849-1,
S MTTF,
O | /_  MuraeT | BblxojHO KacKag, BbIXOAbl TOPMO30B 1 BbIXOAbI AUArHOCTUKY Safety3abnoku- Cpeanss cTeneHt 0xaata [%] 97 95 75
—/O\— 3ene- poBaHbl (BbINONHAETCA NapameTpusayus Safety). AnarHoctukon no
7T i EN ISO 13849-1, DCays
O | /_ roput Ready (roToBHOCTb), He 3anpolueHa H1 oAHa BCromorarenbHas QyHKymusA 6e3- Cpox cnym6bi no [neT] 20
—/.\— 3ene- onacHocTm. EN ISO 13849-1, T
/ 1\ HbiM [lons 6e30nacHbIX 0TKa308 [%] 99 99 99
SFFno EN 61508
Tab. 48 Ceetoauop Safety (6esonacHocTb)
[lonyck Ha oTKasbl annapar- 1
12.2 PemoHT Horo obecneyeHus no
PeMOHT 11 BoccTaHoBNIEHME U3Aenus He gonyckaetcs. [pu HeobxoaumocTy 3a- EN 61508, HFT
MeHUTe BCe n3genne noaHoCTbIo. Bera-thakrop (B) otkazos no (%] 5
1. B cnyyae BHyTpeHHero gedekTa: 065s3aTenbHO 3aMeHNTe u3genue. 0o6uiel NpuimMHe Ans HeobHa-
2. OTnpaBbTe HeucnpaBHOe U3eNne B HEM3MEHHOM COCTOAHUM C OMUCaHNEM Egz‘:za;\'“’“;:;o”;m"x oTHa-
oWNBKK 1 cnyyast NnpUMeHEeHNs Ans aHanusa s hupmy Festo.
Knaccndukauymsa no Tun A

3. YTouHWTe ycNoBUs BO3BPATa y pernoHansHoro npeacraesutens gupmel Festo.

13 [emoHTax

BbINoiHAATe eMOHTAX B NOC/Ne[0BaTeNbHOCTU, 06paTHOM NOPSAAKY MOHTaXa.
Nepep AemoHTaxkeM

1. OTKNIOYUTE INEKTPONUTAHME FNABHLIM BbIKNIOYATENEM.

2. 3awwmtute (3a6N0KUPYIATE) YCTAHOBKY OT CIY4aHOTO NOBTOPHOIO BKMOYEHUS.
3. [opoxaute MUHUMYM 5 MUHYT, MOKa He Pa3pAsUTCA MPOMEKYTOUHBIN KOHTYP.
4. [lowuTech, KOrga yCTPOMCTBO OCTbIHET 0 KOMHATHOM TeMNepaTypbl.

5. [lpexae yem NnpmKacaTbCa K pa3bemam CUI0BOro NoaKNYeHus [X6A], [X9A],

[X9B], ybeantech, 4To OHU 06ECTOYEHDI.
6. OTCOeAMHUTE BCE INEKTPUYECKME Kabenu.

[inAa pemoHTaxKa ycTpoiicTsa
®  BbIKpYTUTE KpenexHble BUHTbI (2X) M CHUMUTE YCTPOICTBO C KPenexHoii no-
BEPXHOCTU.

14 Yiunusaymsa

~ OKPY}AIOLLAA CPEAA!

OpraHu3yiiTe yTUAU3aumio yNakoBKM U U3[eUsA COrNacHo AeCTBYIOLMM NpaBu-
nam 3Konormyecku 6esonacHon ytunusayum =» www.festo.com/sp.

15 TexHn4yecKue XapaKTepucTuKu
15.1 TexHuyecKkne XapaKTepUCTUKN TEXHNYECKUX CPeACTB Ge3onacHocTu

06wue nokasatenu 6e3onacHocTyn

EN 61508

1) Nposepka BcnomoratenbHoOM hyHKLMKM Ge3onacHocTv STO 1 KOHTPOb BbIXOAA AMArHOCTHKM STA € nomo-
bl CUCTEMBI YNIpaBeHns 6e30nacHoCTbio MUHUMYM 1 pas B TeueHue 24 .

Tab. 50 MNoka3sartenu 6e30nacHOCTU BComoraTensHoi GyHKUMKM 6esonacHocTu

STO

Mokasatenu 6esonacHocTU BcnomoraTenbHoii pyHKuumu 6esonacHoctu SBC

MoakntoyeHne

2 Topmo3a? ¢ aHanu-

30m SBA?

1 TopM03? 6e3 aHa-
nm3a SBA

BcnomorarenbHas GyHKuus
6e30MacHOCTH cornacHo
EN 61800-5-2

Be3onacHoe ynpasneHue 1o

pmo3om (SBC)

YpoBeHb NoHOTbI Ge3onac-
Hoctv no EN 61508

SIL3

SiL1

MNpepen cpabatbiBanus SIL
ANA NOACUCTEMBI MO
EN 62061

SILCL3

SILCL1

Kateropus no
EN ISO 13849-1

Kar. 3

Kar. 1

YpoBeHb 3peKTUBHOCTH
(Performance Level) no
EN SO 13849-1

PLe

PLc

BeposATHOCTb onacHoro otka-  [1/4]
3a B TeYeHue Yaca no
EN 61508, PFH

3,00 x 10710

9,00x 108

YacroTa 3anpocos no
EN 61508

BbICOKAs 4acToTa 3anpocos

CpepHee Bpems fjo onacHoro [neT]
oTkasa no EN 1SO 13849-1,
MTTFgy

1400

950

Bpems peakuuu npu 3anpo-  [mc] < 10 (geicTutensHo ans STO u SBC)
ce BcnomoratebHoi (yHK-

LM 6e30nacHoCT1

CpepHAs cTeneHb oxsaTa [%]
AVArHocTMKom no
EN 1SO 13849-1, DCavg

93

Bpems peakuuu Ha ownbky  [mc]
(I'IpaBI/IﬂbHOe COCTOAHME Bbl-

X04a AMAarHOCTUKM C MOMeEHTa
3anpoca BComoraTenbHomn
dyHKUMM Be3onacHoCTH)

< 20 (nencteutensHo ans STA n SBA)

Cpok cny6bl No [net]
EN ISO 13849-1, Ty

20

[Jons 6e3onacHbiX 0TKA308 [%]
SFFno EN 61508

99

87

Tab. 49 MNoka3satenu 6e3onacHocTn U uHbopmauus o 6e3onacHOCTN
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Mokasatenu 6e3onacHoOCTU BcnomoraTenbHoii hyHKuumu 6e3onacHoctu SBC OKpyKatowue ycioBuUs, XxpaHeHne
MoaknioyeHne 2 Topmo3a® ¢ aHanu- | 1 Topmos? 6e3 aHa- Temneparypa xpaHeHus roc] _95 .. +55
)
30M SBA? m3a SBA OTHOCUTENbHAsA BNAXKHOCTb [%] 5 ... 95 (6e3 06pa3oBaHuA KOHAEHCATA)
Jlonyck Ha oTKa3bl annapar- 1 0 BosAyxa
Horo o6ecneyexuns no [lonyctnmas Bbicota [m] 3000 (Haa ypoBHeM Mops)
EN 61508, HFT
Bera-(akrop (B) otkazos no (%] 5 Tab. 56 Okpyxatolne ycnoBus, xpaHeHue
obuieit npuynHe Ans HeobHa-
PYXVBAEMbIX ONACHbIX OTKa- Oprmaloume ycnoBuA, IKcnayatauusa
308 no EN 61508
T i °C 0 .. +40
Knaccudukauymsa no Tun A emneparypa oxpymanou.iem el 4
cpesbl NpyU HOMUHANbHOIA
EN 61508
MOLLHOCTH
1) Noakntoyerne ofHoOro Topmo3sa k BR+/BR- 1 gpyroro Topmosa k BR-EXT; 2-kaHasbHasn cxema 3/1eKTponpo- Temnepatypa oKpyxatolei [°C] 0..+50

BOZKM 1 3anpoc Yepes #SBC-A n #SBC-B.

2) KoHTponb BCciomoratenbHoi (yHKLMM 6€30MacHOCTY Yepes BbIXOA ANarHoCTUkM SBA ¢ nomouyblo cucTembl
ynpaeneHns 6e30MacHoOCTbIO MUHUMYM 1 pas3 B TeueHue 24 u.

3) MoaKNYeHNe 0AHOTO TOPpMO3a Nnb0o K BR+/BR-, nn6o k BR-EXT; 1-KaHanbHbI 3anpoc ¢ NOMOLYbto CHCTe-
Mbl ynpaBnexus 6e3onacHocTbio yepe3s #SBC-A n #SBC-B, 06a BXoAa cneayeT WyHTUPOBaATH C BHELIHEN CTO-
pOHBbI.

Tab. 51 Noka3aTenu 6e30nacHOCTM BCNomoratenbHoi hyHKLMM 6e3onacHoCTu
SBC

i
TexHU4YecKne xapaKTepucTnkun ans BCoOMoraTteNnbHom d)yHKLU/IVI 6e3onacHocTH
SS1 AOMKHbI paccynTbiBaThCA NHANBNAYANIBHO B COOTBETCTBUU C YCNOBUAMU NPU-

MeHeHuA. [ins pacyeTa UCNoNb3yiTe NpyUBeAeHHbIe MoKasaTenn 6esonacHocTn
STO n SBC.

15.2 TexHuYecKne XapaKTepUCTUKH, COOTBETCTBUE NPOAYKLUU cneuudnka-
LUAM U pa3peLueHus

CooTBeTCTBME NPOAYKLMM CNeyudUKaLuAM U paspeleHus

3Hak CE (zexnapaums o COOTBETCTBUM
= www.festo.com/sp)

cornacHo Jupektuse EC no IMCY

cornacHo Jupektuse EC no mawmHHomy o6opyaosa-
HUIO

cornacHo inpektuse EC no HU3KoBONbTHOMY 060pYAO-
BaHuio

cornacHo Jiupektnuse RoHS 06 orpaHuyeHnm ncnonb3o-
BaHWA OMaCHbIX BelLeCTB

Cpeabl CO CHUKEHNEM MOLL-
HoCTU
(=3 %/°C npu 40 °C ... 50 °C)

OxnampeHve

OKPYKaIOLMM BO3AYXOM B 3NEKTpolLKady; HaunHas ¢
CMMT-AS-C5-11A-P3, A0NOAHUTENBHO — NPUHYAUTENb-
HOM BEHTUAsALMEN (BEHTUASTOPOM)

KoHTponb Temnepatypsl

KoHnTtponb:

- oxnaxaalouiero paguaropa (CMnoBoro Moayns)

—  BO3jyXa B yCTpoiicTBE

OTKNIOYEHME NPV CIIMLWKOM BbICOKON U CULIKOM HU3-
Kol Temnepatype

OTHOCUTENbHAA BNAXHOCTb [%]
BO3AyXa

5 ... 90 (63 06pa3oBaHus KOHAEHCATa), HEA0NYCTUMO
Hanu4ve B 061acT1 yCTPOCTBA Cpes KOPPO3UOHHOTO
nencTeus

KM Haj ypOBHEM MOPSA CO
CHUXEHNEM MOLLHOCTH
(=10 %/1000 m npu
1000 M ... 2000 m)

[Jonyctmmas BbicoTa ycTaHoB-  [M] 0 ... 1000
K1 Haj, ypoOBHEM MOpsA Npu

HOMMWHANbHOM MOLLHOCTU

[Jonyctimas BbicoTa ycTaHoB-  [M] 0 ... 2000

JKcnnyatayma Ha ypoBHe Bbilwe 2000 m HeponycTmal

CreneHb 3awuTbl

IP20 (c np1coeanMHeHHON OTBETHOM YacTblo pasbema
X9A, nHaye IP10);

MOHTaX B 3N1eKTpoLKad ¢ ypoBHEM MUHUMYM P54, 1c-
NONHEeHWe B BUAE “3aKPbITON 3NeKTpUYecKomn paboyen
o6nactu” cornacHo IEC 61800-5-1, pasgen 3.5

1) dnemeHT NpeAHasHaueH Ans UCNONb30BaHNA B cepe NPOMbILIIEHHOCTH. 3a UCKITIOYEHUeM Cny4YaeB npu-
MeHEeHUs B NPOMbILLJIEHHOI CPeAe, Hanpumep, B panoHax Co CMeLIaHHON 3aCTPOMKON (U3 KUAbIX U NPOU3-
BOACTBEHHbIX 34aHNI), NPU HEOBXOAUMOCTU AOMKHbI GbITb MPUHATBI MEPbI N0 YCTPAHEHMIO PAAUONOMEX.

Tab. 52 CooTBeTCTBME NPOAYKLMM CNeUNdUKALMAM N Pa3peLleHmns

WHdopmauus o 6esonacHocTu

VcnbiTaHue npombiwneHHoro obpasua dyHKUMOHaNbHble cpeacTBa obecneyerns GesonacHo-
CTU U3AeNuA cepTUdhULMPOBaHbI HE3aBUCUMO UCNbITA-
TeNbHOM OpraHusauuei, cM. cenaetenbctao EC 06 uc-
NbITaHUU NPOMbILLAEHHOTO 06pasya

= www.festo.com/sp

Knacc 3awutbl

KaTeI’OpVIﬂ nepeHanpsaxeHusa

CreneHb 3arpsA3HeHms

2

Bu6poycronumBocTb cornac-
HO

IEC 61800-5-1 1 EN 61800-2

Ynaponpoy4HoCTb COrnacHo

EN 61800-2

CpoK cnyx6bi

Tab. 57 OKpyatoLim1e ycnoBus, IKC

nayarayus

OpraH, BblAaBLMIA cepTUdUKaT TUV Rheinland, Certification Body of Machinery, NB

0035
01/205/5640.00/18

Homep ceptudurara

Tab. 53 ViHdopmauus o 6e3onacHoCTH
15.3 06Lwue TeXHMYECKUE XapaAKTEPUCTUKM

O6Lwue TeXHNYECKUEe XapaKTePUCTUKU

YcnosHoe 0603HaueHue Tuna CMMT-AS

Tun KpenneHuna MOHTaXHas naHenb, NPUBUHYNBALTCA

MoHTaxHoe nonoxeHve BEpPTUKanbHoe, cBo60aHas KOHBEKLMS C 6ecnpensr-
CTBEHHbIM MOTOKOM BO3/lyXa, HanpaBNeHHbIM CHU3Y

BBEPX

CMMT-AS-C2-11A-P3: 2,1
CMMT-AS-C3-11A-P3: 2,1
CMMT-AS-C5-11A-P3: 2,2

Bec usgenus [kr]

Cpok cnyx6bl ycTpoiicTea [u]
npy HOMUHANBHON Harpyske

B pexume S19 n Temnepary-

POl OKpyKatoLL el cpesbl

40 °C

25000

Cpok cnyxGbl ycTpoiicTa [u]
npy HOMUHANBHOMN Harpyske

< 50 % B pexume S19 1 Tem-
nepatype OKpyxaloLueii cpe-

Abl 40 °C

50000

1) ANUTeNbHbIA PEXUM C NOCTOAHHOMN Harpy3Kom

Tab. 58 Cpok cy6bl

15.4 TexHu4ecKue XapaKTepuCTUKK, INEKTPOTeXHUKA
15.4.1 MNopaa4a HanpsxxeHUsA Harpysku [X9A]

JneKTpMYecKue napameTpbl NOAAYU HANPAXKEHNA Harpy3ku [X9A]

Tab. 55 OkpyatoLye ycnoBus, TPAHCNOPTUPOBKA

CMMT-AS- C2-11AP3  [C3-11A-P3 | C5-11A-P3
Tab. 54 O6Lme TexHUYECKNE XapaKTEPUCTUKM

Yucno das 3
OKpy>KatoLme yc0BUSA, TPAHCNOPTUPOBKA [lnana3oH HanpaxeHus [B nepem. | 200 - 10 %... 480 + 10 %

Toka]
Temneparypa TpaHcnopTu- [°C] =25 ... +70 HomuHanbHoe pabouee Ha-  [B nepem. | 400
poBKun npseHue ToKa]
OTHOCUTeNbHasA BNAKHOCTb  [%] 5 ... 95 (6e3 0bpasoBaHNsA KOH/EHCaTa) HanpsseHue cuctemsl co- [B nepem. | 300
BO3ayxa rnacHo IEC61800-5-1 ToKa]
MaKc. AnuTeNbHOCTL TpaHe-  [aHe] 30 Notpe6nsembiit ToK cet Npu  [Acpepens.] | 2 3 6
NopTUPOBKM HOMUHANbHOM MOLLHOCTY OK.
[lonyctumas Bbicota [m] 12000 (Hap yposHem mops) Ansi 12 u CeTeBas yacTota [Fu] 48 ... 62
BubpoycroitumnsocTb VcnbiTaHue Ha BmépoycToF;\lMzc;ggomzcsom,qwe nage- Cerenoe coenmHenme/paspe- IECV: 11 D 12 9 L3:TT, TN, IT
HUe B yNaKOBKe COrnacHo - WweHHble hopMbI ceTh UL2: L1 = L2 = L3: TN, IT
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JneKTpUYECKNe NnapameTpbl NOAAYN HANPsIKEHUA HArpysKku [X9A]

MapameTpbl MOLHOCTU NpU paGoTe B yKa3aHHbIX FPAHUYHBIX YCNOBUAX [X6A]

CMMT-AS- C2-11A-P3 C3-11A-P3 C5-11A-P3 CMMT-AS- C2-11A-P3 | C3-11A-P3 | C5-11A-P3
Tpebyemoe KayecTBO CETEBO- cootsetcTayet TpeboBaHuam EN 61800-3, ecim nHoe He BbixogHas yactota [Fu] 0..599
ro nuTaHua YCTaHOBNEHO TEXHWUYECKMMM Tpe6GoBaHUAMM
[nvTenbHOCTb AN MaKCMManbHoro Toka  [c] 2
CTOMKOCTb NPU KOPOTKOM 3a-  [KA] 100 (fs> 5 lu)
mbikaHmu (SCCR) [nnTenbHOCTb AN MaKCUManbHOro Toka  [c] 0,1
AnbTepHaTMBHOE NUTaHUe [B nocr. 80 ... 700 B HenoaswxHom coctoaHmum (fs < 5 Tu);
nocT. ToKa Tokal MUHWManbHoe Bpems Lukna 1 c!

1) cornacHo IEC 60364-1
2) cornacHo UL 61800-5-1

Tab. 59 Nopaya HanpsKeHWA Harpysku
15.4.2 3nektponutaHue noruku [X9C]

3neKTquecxue napameTtpbl noAa4u HanpAXxXeHuAa Noruku

CMMT-AS- C2-11A-P3 C3-11A-P3 C5-11A-P3
[inanasoH HanpsxeHna norv- [B nocrt. 24 +20 %
Ku Toka]
HomuHanbHoe HanpskeHne  [B nocr. 24
ToKa)
MNotpebnsembin Tok (6e3 [A] 0,5
yAepKM1BaloLLero TopMo3a,
CDSB, fuCKpeTHble BXO-
Abl/BbIXOAbI U BbIXOAbI BCMO-
MOrarensbHoro NUTaHus B He-
Harpy)xeHHoM coCTosiHUm)Y
MNotpebasembii Tok (¢ STO, [A] 1,5 1,9
SBC Ha 24 B, c ynepxwuBalio-
MM TOPMO30M)?
Notpebnsembii ToK (c yaep-  [A] 2,3 2,7

XUBAIOLLUM TOPMO3OM, C
CDSB, AnCKpeTHble BXO-
[ibl/BbIXOAbI U BbIXOAbI BCMO-
MoraTeNbHOro MUTaHUs B Ha-
TPYXEHHOM COCTOAHWUM U C
BEHTUNATOPOM, NPU HaNu-
e

Tok BKntoyeHus (npu 28,8 B)  [A] TMN. 5 (NpY BKNIOYEHUM NUTAHWA NOTUKK 24 B Ha nep-
BUYHOI CTOPOHE)
MakKc. 50 (Mpu KeCTKOM NOAKNIOYEHNN K YIKE BKITIOYEH-

HOMY NUTaHWIO I'IOI'VIKVI)

3awuTHble QyHKLKUK - MNoBblWeHHOe HanpsxeHne

- HenpaBunbHas nonapHocTb

- KopoTkoe 3ambikaHue oTHocuTeNbHO O B (Bbixoab!
24 B)

1) BKAOYAA TOK Ans Bxof0B STO
2) BKNtoyas noTpebsemblii TOK ANs BbIXOAHOTO Kackaaa BKJL. n ans Bxopos STO

Tab. 60 dnekTponuTaHue NOrMKK

15.4.3 MapameTpbl MoLHOCTU pa3bema moTopa [X6A]

BHyTpeHHue 3aluTHble YHKLMU pacno3HatT KOPOTKME 3aMblKaHua mexay 2 da-
3aMu MOTOpa W KOPOTKME 3aMblKaHUA OAHON ha3bl MOTOPa OTHOCUTENBHO 3aLLyUT-
Horo 3a3emnenus (PE). Mpu pacno3HaBaHWUM KOPOTKOrO 3aMbIKaHUs MPOUCXOAUT
OTK/I0YeHNe curHanos LLNM.

rpaHM‘leIe ycnoBusa Ana napameTpoB MOLLHOCTU

CMMT-AS- C2-11A-P3 | C3-11A-P3 | C5-11A-P3
HomuHanbHoe HanpskeHne ceTeBoro [Bepeaners.] | 400

pasbema

Temnepatypa okpyxatoleit cpeasl (8o3-  [°C] <40

AyX)

BbicoTa ycTaHOBKM [m] <1000

Tab. 61 I'paHNYHbIE YCNOBUSA

MapameTpbl MOLHOCTH NPU paboTe B yKa3aHHbIX FPaHUYHbIX YCNOBUAX [X6A]

CMMT-AS- C2-11A-P3 | C3-11A-P3 | C5-11A-P3
Yacrota WM [Klu) 8 8 8

Bpemsa umkna perynatopa Toka [mKc] 62,5 62,5 62,5
HomuHanbHas BbIxogHas MOLHOCTb [B1] 800 1200 2500
(pexum S1; cos(phi) > 0,8)

HoMuHanbHbI ToK (pexum S1) [Acpemnens] | 1,7 2,5 5

MakKc. BbIXOAHAs MOLHOCTb [BT] 2400 3600 7500
(pexum S2; cos(phi) > 0,8)

MaKcManbHbI TOK [Acpenners] | 5,1 7,5 15
[lnana3oH BbIXOAHOTO HaMpAXeHUsa [Btpwem] 3x0 ... Input

BbixogHOe HanpsixeHue npu nogaye Ho-  [Bepeguers.] | 380
MWHANbHOMO HanpAXeHnAa 1 HOMUHanNb-
HOW MOLLHOCTN

Tab. 62 NapameTpbl MOLHOCTM pa3bema MoTopa [X6A]

15.5  [ipyrue TeXHU4eCKUe XapaKTepuCTUKH

[pyrue TeXHUYECKNE XapaKTEPUCTUKYN ANs U3Aenus N NoAPOOHbIE ONMCAHNA BCeX
nHTepcencos = OnucaHune MonTax, MoaknioueHue.
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