9 LUndpoBble Mmoaynu

BBeneHue

B pacnopsikeHnn nmerTca Tpy LMdPOoBbIX MOAYISi NOBbILLEHHON
©e3onacHoCTU, cnocobHbIX kK paboTe ¢ pe3epBnpoBaHNEM, U3 ceMelncTBa S7-
300 gns npucoegMHeHNst LMOPOBbLIX YYBCTBUTENbHbLIX 3N1IEMEHTOB/AAaTYMKOB
W/ nnu Harpy3ok/MCnonHUTENbHBIX YCTPONCTB AN 0Tkasobe3onacHbIX U
0TKa30yCToM4mMBbIX cucTeM aBToMatuaauum S7-400F n S7-400FH.

LUudposkie moaynu

OTa rnaBa coaepXuT cnegyroLlyo MHPOPMaLMIO O KaXaom LMdpoBoM Moayre
noBbILLEHHON 6e30nacHoCTK:

e CBOWCTBa
*  BHELUHWI BMA M NpUHUMNManbHas cxema
*  MPUMEHEHMS1 CO CXeMaMM NPUCOeaMHEHMS U NapaMeTpusaumnen

*  AMarHoCTUYeCKne CoobLLEHNS C MEPONPUATUSMI MO YCTPAHEHMIO
HeuncnpaBHoCTEN

° TeXHU4Yeckne gaHHble

A Yka3aHue no 6e3onacHocTu

[NokasaTenu 6e30nacHOCTU B TEXHUYECKUX JaHHbIX AEACTBUTENbHbI AN
MHTepBana Mexay KOHTPOsbHbIMU UcnbiTaHnsmu B 10 neT.

CopepxaHue

B aToi rmaee onucaHbl cneayoLmne undpoBble Mogynu:

Paszpen | CopepxaHue CTp.
9.1 SM 326; DI 24 [ 24 V DC; ¢ gnarHoCcTu4eckum npepbiBaHNEM 9-2
9.2 SM 326; DI 8 1 NAMUR; ¢ AMarHoCTM4YeCKMM NpepbiBaHEM 9-24
9.3 SM 326; DO 10 00 24 V DC/2A; ¢ oMarHoCTM4YeCKMM NpepbiBaHEM 9-39

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
A5E00085586-03 9-1



L{ugbposbie modynu

9.1 SM 326; DI 24 [0 24 V DC; ¢ amarHoCTU4YeCKnmM
npepbiBaHneM

9.1.1 CBouncTBa, BUp cnepeagum, cxema npucoeamHeHus m
npUHUUNUanbHas cxema

Homep ans 3akasa
6ES7 326-1BK00-0ABO

CBoucTBa

SM 326; DI 24 O 24 V DC; ¢ gMarHoCTU4eCKUM rnpepbiBaHMeM UMeeT
cnegyloLime CBOUCTBA:

* 24 Bxopa, ranbBaHMYECKN pa3BA3aHHbIX rpynnamm no 12
*  HOMMHarbHOEe BXOAHOE HanpsixeHune 24 B nocT. Toka

*  MpurogeH Ans nepekntoyatenen n 2-/3-/4-npoBogHbIxX pene 6nmM3ocTu
(BERO)

* 4 yCTOMYMBBIX K KOPOTKOMY 3aMblkaHWIO Brioka NUTaHUA aaTymkoB ansi 6
KaHarnoB Kaxabli, rarbBaHNYECKN pa3Bsi3aHHbIX rpynnamu no 2

*  BO3MOXEH BHELUHWUIA UCTOYHUK NUTAHNSA AaT4YMKOB

*  MHAMKaTOp rpynnoBown owmnbkn (SF)

*  vHAuKaTop pexmma obecneveHusa 6esonacHocTn (SAFE)

*  MHAMKATOP COCTOSAHUS AN KaKOOro kaHana (3eneHbi ceetToamon)
*  MapameTpusyemas AuarHocTuka

*  MapameTpusyemMoe AnarHoCTUYECKOe NnpepbiBaHne

*  BO3MOXHOCTb UCMOSb30BaHWS B CTaHOAPTHOM PEXMME U B pexmnve
obecneyveHusi 6esonacHoOCTn

Pacnpe.qeneHMe agpecoB B CTaHAAPTHOM peXxunme

Ha crnegytolem pucyHKe nokasaHo COOTBETCTBIE KaHanoB agpecam B
CTaHOapPTHOM peXuMe.

Anpecauuns BxogoB B E x.0 E x+1.4
nporpamme E x.1 g E x+1.5
nonb3oBaTens Ex.2 \\H\ SR E x+1.6
E x.3 6 E x+1.7
E x4 J| E x+2.0
E x.5 1 E x+2.1
E x.6 o E x+2.2
Ex7 18 E x+2.3
E x+1.0 [— 5 E x+2.4
Ex+1.1 — ] 3 E x+2.5
E x+1.2 L] E x+2.6
E x+1.3 - E x+2.7
X = Ha4anbHbIN agpec mogyns
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Bupg cnepeam
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Puc. 9-1. Bug cnepeagn SM 326; DI 24 U 24 V DC; ¢ anarHoCTM4ecKknm rnpepbiBaHneM

Homepa kaHanoB B pexume obecneyeHus 6e3onacHoOCTU

BHyTpu dyHKUMIN obecneveHuns 6esonacHocT Bxoabl SM 326; DI 24 00 24 V
DC; ¢ AMarHoCcTM4ecknM npepbiBaHNEM apeECYOTCSA C NOMOLLbIO HOMEPOB
kaHanoB. Yepe3 HoMepa kaHanoB BXO4bl OQHO3HAYHO MAEHTUULMPYIOTCS Ha
0TKa30be3onacHbIX ApanBepHbIX 6rokax, 1 UM CTaBATCS B COOTBETCTBUE
ONarHoCTNYeckne coobLLeHnsl, OTHOCSALLMECS K KaHamnaMm.

Mpn aHanuse gatynkos Trna "1-n3-2" KOMYECTBO KaHaNOB yMEHbLLAETCs

BAOBOE.
cneBa crnpasa
Homep kaHana: 1-us-1| 1-u3-2 1-n3-1]1-n3-2
111 = 13 1
212 — | " [‘é 14| 2
313 6 151 3
4|4 J|4 16 | 4
5|5 1] 17| 5
6|6 el 18| 6
7.7 “i 19| 7
8|8 [ 5 20| 8
919 — 3 21| 9
10 |10 — L] 22 |10
11 111 23 111
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Cxema npuncoeanHeHuAa U npuHunnuarnbHada cxema

Ha puc. 9-2 nokasaHa cxema NpucoeanHeHns 1 npuHuMnuanbHas cxema SM
326; DI 24 O 24 V DC; ¢ oMarHoCTU4eCKMM NpepbiBaHNEM.

3awuTa ot
nepeHanpsi 21 2+
XKeHust 22 oM T 248B
L+ 24 3V
i J 25
EZ»QT > AN
MuTanve | ﬁ 2T,
| 28
AaT4nKoB | D .28,
! .29
T e
NS
Morukawm ||| Tecr 1 ny
npucoe- i 31 %
OVHEHVe K : 32,
3a,quIZ | __.33
WnHe *)tiﬁ T s
;! .34,
CocrosiHue | 35,
: 36,1
M ST 4N B
Hepem\\ SAFE JZ\\
appeca M M

Puc. 9-2. Cxema npucoegnHeHus n npuHumnuansHasa cxema SM 326; DI 24 O 24 V DC; ¢
OVMarHOCTUYECKUM NPepbIBaHUEM W BHYTPEHHEE NUTaHUE AATYMKOB

BHellHee nuTaHMe AAaTYMKOB

Ha cnegytolem pucyHke NokasaHo, kak MOXHO nodaBaTb NUTaHWe Ha AaTyvKy
Yyepes BHELLHMI UCTOYHMK NUTaHKs (Hanp., Yepes Apyron Mmoaynb: L+).

Vs |

Lindbposoi |
_ Dy

Mozynb BBOAA |

M

Puc. 9-3. BHelwHee nutaHune gatymkoB ana SM 326; DI 24 [0 24 V DC; ¢
[ONarHoCTMYECKMM npepbiBaHNEM
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9.1.2
npepbiBaHUEM

Bbi6op npuMeHeHus

NMpumeHeHna SM 326; DI 24 (0 24 V DC; ¢ AaMarHoCTUYECKUM

Puc. 9-4 nomoxeTt Bam BblbpaTh NPUMEHEHE, COOTBETCTBYIOLLLEE BALLUM
TpeboBaHMAM 0TKka306e30NacHOCTM MU CTENEHN FOTOBHOCTU. Ha cnepyrowmx
CTpaHuLax Bbl CMOXETE BbISICHWUTb, Kak NOAKM0YaTh MOAY b ANS KaX40ro
NPUMEHEHNS 1 Kakne napameTpbl Bbl AOMKHbI yCTaHOBUTL B STEP 7 ¢
NOMOLLbIO gononHuTenbHoro naketa S7 F Systems [CucTeMbl NOBbILLIEHHON

©esonacHocTun S7].

CTaHOapTHbIN PEeXUM

Her

Mogaynb
pe3epBMpyeMbIin?

(AK 4, kar. 3)

Pexum o6ecneyeHus 6esonacHocTn

Pexum obecneveHus
GesonacHocTn?

SIL3
(AK 6, kart. 4)

Tpebyembliit knacc
6esonacHocTn?

SIL 2

Mogaynb
pe3epBMpyeMbIii?

Mogaynb
pe3epBMpyeMbIin?

. SIL 2 SIL 2 SIL 3 SIL 3
Cranpaptibii  CTaHAapTHBIA P Pexum Ry Pestin
pexuMm PexXuM, oTKaso- obecneuenus oecneuexus obecneyeHnsi obecneveHus
YyCTOMYUBOCTb E G EE 6esonacHocTy, Ge3onacHocTn ©Oe3onacHocTtu,
OTKa30yCTOMY. OTKa30yCTOMY.
|
|
/ / | \ / \ /
MNpumeHeHusi ¢ 1 no 6
1 2 | 3 4 5 6
cMm. cMm. | cMm. cMm. cMm. cMm.
cTp. 9-6 ctp. 9-7 Il ctp. 9-9 ctp. 9-10 ctp. 9-12 ctp. 9-14

Puc. 9-4.

Bbibop npumeHeHnst - SM 326; DI 24 [ 24 V DC; ¢ gMarHOCTU4ECKMM NpepbIBaHNEM

Yka3aHue no 6e3onacHocTn

/N

Hoctmxunmbii knacc 6e3onacHOCTN 3aBUCUT OT KadYecTBa JaTYMKOB U OT
ONUTENbHOCTU MHTEPBana Mexay KOHTPONbHbIMU UCTIbITAHNSIMY B
cootBeTtcTBuM ¢ IEC 61500 (neprognyHOCTV NpodnnakTMyeckoro
obcnyxumBanus). Ecnn kadecTBO AaTtymka XyxKe, YeM HeobXoanmo ans
Tpebyemoro knacca 6e3onacHoOCTH, TO AaTYMK AOMKEH pe3epBMpoBaThLCs U

NoAKn4yaTbCd Yeped ABa KaHana.
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9.1.3 MpumeHeHue 1: CTaHQapPTHLIN PEXUM

Hwxke Bbl HangeTe cxeMy NOAKMYeHna n napameTpusaumo SM 326; DI 24 [
24V DC; ¢ gMarHoCTM4eCckum npepbiBaHnem Ans:

*  MpUMeHeHna 1: CTaHAapPTHLIN PEXUM

[unarHoctnyeckne coobLLeHNsi, BO3MOXHbIE MPUYNHBI HEUCMTPABHOCTEN U X
yCTpaHeHe MOXHO HanTu B Tabnuuax 9-7 n 9-8.

Cxema nogknrouveHus ans npunmMmeHeHus 1 — OgHOKaHanbHbIN AAaTYUK

K umdpoBOMy MOAYNI0 MOXHO NOAKMNOYUTL 24 curHana npouecca. [ns
Ka)xgoro curHana npouecca nogknoyaeTcs 0auH O4HOKaHanbHbIA aTYuK.
MutaHue gaTunkoB Vs NpegocTaBnAeTCca B pacnopsiXeHne umdpoBbiM
MoZyneM Ans kaxablx 6 kaHanos. [JJaTynku MOryT nonyvaTb NMTaHue Takke oT
BHELLHEro MCTOYHMKA.

I1L+
™M

Vs

|
L
T
|

Lindposoii DI \_i
|

MoZynb BBoga

Puc. 9-5.  Cxema noaknodeHus SM 326; DI 24 [0 24 V DC; ¢ guarHocTu4eckum
npepbiBaHNeM Ans npuMmeHeHust 1 — OgHoKaHanbHbIA gaTink

MapameTpbl Ans npumeHeHus 1

Tabnuua 9-1. Mapametpbl SM 326; DI 24 O 24 V DC; ¢ gnarHoCcTu4ecknm
npepbiBaHNEM AN NPUMeHeHUs 1

MapameTpbl [Onana3oH 3HayeHun B Bug O6nacTtb
CTaHAaPTHOM pexume AencTeus
3aknagka "Inputs [Bxogbi]"
Enable Diagnostic Yes/no [Oa/HerT] ctatudeckuii | Mogyrnb
Interrupt
[Pa3bnokumpoBaTb
AnarHocTmyeckue
npepbiBaHus]
Safety Mode [Pexum Het ctatndeckuii | Mogyrnb
obecneyveHns
©e3onacHocTH]
Sensor Supply via Module | Yes/no [da/HeT] cratudeckui | Mogyrnb
[MnTaHne gatumkoB Yepes
MOAYIb]
With Short-Circuit Test [C | Yes/no [Oa/HeT] (Tonbko ctatndeckuii | Mogyrnb
NPOBEPKON Ha KOPOTKOE korga "Sensor Supply via
3aMblKaHue] Module [MuTaHne gatyunkos
yepes mogynb]" = yes [aa))
Group Diagnosis Yes/no [Oa/HeT] ctatuveckun | Kanan
[pynnoBas gnarHocTukal

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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9.1.4 MpumeHeHune 2: CTaHQaPTHLIN PEXUM C BLICOKUM

Ko3dh(pULNEHTOM rOTOBHOCTHU

Hwxe Bbl HangeTe cxeMbl NOAKMOYEHMSA N NapaMmeTpusaunto SM 326; DI 24 [

24 V DC; ¢ gMarHoCTM4eCckum npepbiBaHneM Ans:

NPUMEHEHNS 2: CTaH4APTHbIA PEXMM C BbICOKUM KOS DULNEHTOM

rOTOBHOCTU

[unarHoctnyeckne coobLLeHNsi, BO3MOXHbIE MPUYNHBI HEUCMIPABHOCTEN U UX

yCTpaHeHe MOXHO HanTu B Tabnuuax 9-7 n 9-8.

Cxema nogknroveHus ans npunmMmeHeHus 2 — OgHOKaHanbHbIN AAaTYUK

K aBym pesepsupyembiM LM POBLIM MOAYNSIM MOTYT ObITb NOAKMOYEHDbI 24
curHana npotecca. [Inst Kaxgoro curHana npouecca oavH OgHOKaHarbHbI
OaTyvK NoaknovaeTcs Kk AByM undpoBbiM Mogynsam. MNMutaHne gatymkos L+
OOMKHO NOAKNoYATbCS K AaT4MKam U3BHE.

Lindoposon 1 DI
moaynb BBOAa T

Vs %l L+
‘ —8
1L+ -+
| 1
STV
|
Vs
M

Lindoposon

% DI
MoZynb BBOZa

Puc. 9-6.

Cxema nogkntodeHnss SM 326; DI 24 0 24 V DC; ¢ guarHoctuyeckum

npepbiBaHnemM Oond npumMmeHeHund 2 — OgHoKaHanbHbIA AaTyink

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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Cxema nogkniouveHus ans npuMmeHeHus 2 - Pe3epBMpyeMb||7| AaTYUK

K aBym pesepsupyembiM LM POBLIM MOAYNSIM MOTYT ObITb NOAKMOYEHDbI 24
curHana npotecca. [ins Kaxgoro curHana npouecca asa pesepBupyembix

AaTyvKa, Kaxablii OAHOKaHanbHO, NOAKMYaTCA K ABYM LMGPOBbLIM

moaynam. Lincdpposoin mogynb npegocTaBnseT B pacnopshkeHne nutaHne
AaTymkoB Vs Ans kaxabix 6 kaHanos. [JaTymku MOryT nonyyatb nuTaHue Takke

OT BHELUHEero NCTo4YHuKa.

Lindoposon
moaysb BBOAA !

t

Lindoposon

1
DI \J
mMoaysb BBOAa !

Puc. 9-7.

npepbIBaHeM Ans NpumMeHeHus 2 — PesepBUpyeMblil 4aTymk

MapameTpbl ANa npuMeHeHuUsA 2

Tabnuua 9-2. [Mapametpbl SM 326; DI 24 U 24 V DC; ¢ gnarHocTuiecknm

npepbiBaHeM Ans NpUMeHeHUs 2

Cxema nogkntoveHnss SM 326; DI 24 O 24 V DC; ¢ guarHoctuyeckum

[CpynnoBas anarHocTukal

MapameTphbl [Onana3oH 3HayeHun B Bup O6nacTtb
CTaHAapPTHOM pexume AencTeus
3aknagka "Inputs [Bxogbi]"
Enable Diagnostic Yes/no [Oa/HerT] ctatudeckuii | Mogyrnb
Interrupt
[Pa3bnokupoBaTb
AvarHocTuyeckue
npepbiBaHus]
Safety Mode [Pexum Het ctatndeckuii | Mogyrnb
obecneyveHns
©e3onacHocTy]
Sensor Supply via Module |+ No [HeT] (npu cratudeckuii | Mogyrnb
[MuTaHre gaTumkoB Yepes OfHOKaHanbHOM AaTyuke)
mogayrb] *  Yes/no [Oa/HeTt] (npu
pe3epBUpyEMOM AaTvMKe)
With Short-Circuit Test [C | Yes/no [da/HeT] (Tonbko Korga | ctatnyeckun | Mogynb
NPOBEPKON Ha KOPOTKOE "Sensor Supply via Module
3aMblKaHue] [MnTaHne gaTumkoB Yepes
moayrnb]" = yes [Aa])
Group Diagnosis Yes/no [Oa/HeT] ctatndeckuii | Kanan

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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9.1.5 MpumeHeHune 3: Pexxum obecnevyeHusa 6esonacHocTtu SIL 2
(ypoBeHb 6e3onacHocTu AK 4, kateropusa 3)

Hwxe Bbl HangeTe cxeMy NOAKMYEHUsa U napameTpusaumo SM 326; DI 24 U
24V DC; undposoro moaynst ans:

*  npumeHeHns 3: pexmnm obecneyveHnsa 6esonacHoctn SIL 2 (ypoBeHb
©esonacHocTn AK 4, kateropus 3)

[unarHoctnyeckne coobLLeHNs:, BO3MOXHbIE MPUYNHBI HEUCTIPABHOCTEN U UX
yCTpaHeHe MOXHO HanTu B Tabnuuax 9-7 n 9-8.

Cxema nogknrouveHus ans npunmMmeHeHus 3 — OgHoKaHanNbHbIM AAaTYUK

K umdpoBomy Moaynto MoryT ObiTb NOAKNIOYEHBI 24 curHana npouecca. [ns
Kakgoro curHana npowecca ogHokaHanbHo (aHanua 1-u3-1) nogkntovaeTcs
O4VMH AaTyuk. LindpoBor Moaynb NpefoCcTaBnsieT B pacnopsiKeHne nutaHue
partymkoB Vs Ana kaxabix 6 kaHanos. NutaHne gatynkoB L+ moxeT ObITb
MOAKIOYEHO K LIMGIPOBOMY MOZYIO TAKKE U3BHE.

1Vs

T
Lindbposo | D \J

MoZyIb BBOZA

Puc. 9-8. Cxema noakntodeHuns SM 326; DI 24 [0 24 V DC; ¢ guarHocTu4eckum
npepbiBaHNeM A npuMeHeHust 3 — OgHoKaHanbHbIA gaTimk

MapameTpbl Ana npumeHeHns 3

Tabnuua 9-3. [Mapametpbl SM 326; DI 24 O 24 V DC; ¢ gnarHoCcTu4ecknm
npepbiBaHNEM A1 NPUMEHEHUS 3

MapameTpbl Onana3oH 3HayeHnn B | Bug O6nacTtb
pexume obecnevyeHus pencTeus
6e3onacHOCTU

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic Interrupt Yes/no [Oa/HeT] ctatndeckuii | Mogyrnb

[Pa3bnokmpoBaTb

OVarHoCTUYECKUE NpepblBaHums]

Safety Mode [Pexum Oa cratudeckuii | Mogyrnb

obecneyveHus 6esonacHocTu]

Monitoring Time [Bpemsi o1 10 po 10000 mc ctatudeckuii | Mogyrnb

KOHTpOns]

Sensor Evaluation [AHanus 1001 Evaluation ctatndeckuii | Mogyrnb

[aTYNKOB] [AHanus Tuna "1-n3-1"]

Sensor Supply via Module Yes/no [Oa/HeT] ctatndeckui | Mogyrnb

[MnTaHne gatumkoB Yepes

Moaynb]

With Short-Circuit Test [C Yes/no [Oa/HeT] (Tonbko | ctatnyeckun | Mogynb

NPOBEPKON Ha KOPOTKOE korga "Sensor Supply

3aMblKaHue] via Module [MutaHue

AaT4YUNKOB 4Hepes
moaynb]" = yes [na])

Group Diagnosis ['pynnoBas Yes/no [Oa/HeT] ctatuveckun | Kanan
amnarHocTtukal

3aknagka "Redundancy [Pe3epBupoBaHue]”

Redundancy None [OTcyTcTByeT] ctatudeckuii | Mogyrnb
[PesepBurpoBaHue]

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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9.1.6 MpumeHeHune 4: Pexxum obecnevyeHusa 6esonacHocTtu SIL 2
(ypoBeHb 6e3onacHocTu AK 4, kateropusa 3) ¢ BbICOKMM
K03¢phpMLNEHTOM rOTOBHOCTHU

Hwxe Bbl HangeTe cxeMbl NOAKMOYEHMSA 1 NapaMmeTpusaunio SM 326; DI 24 [
24V DC; undposoro moaynst ans:

*  npumeHeHuns 4: pexmnm obecneyeHnsa 6esonacHoctn SIL 2 (ypoBeHb
©esonacHocTn AK 4, kateropus 3) ¢ BbICOKMM KO3(PULIMEHTOM
rOTOBHOCTU

[unarHoctnyeckne coobLLeHNs:, BO3MOXHbIE MPUYNHBI HEUCTIPABHOCTEN U UX
yCTpaHeHMe MOXHO HanTu B Tabnuuax 9-7 n 9-8.

Cxema nogknrouveHus ans npunmMmeHeHus 4 — OpgHOKaHanbHbIN AAaTYUK

K aBym pesepsupyembiM LM POBLIM MOAYNSM MOTYT ObITb NOAKMOYEHDbI 24
curHana npotecca. [Inst Kaxgoro curHana npouecca ogvH aatymk (aHanus
TvMna "1-n3-1") nogknoyaeTca ogHoKaHanbHO K 000MM CUrHarNbHbIM MOGYMSIM.
MuTaHne gaTtynkoB L+ OOMmKHO NOAKMOYATLCA K JaTYMKaM U3BHE.

Vs L+
Lindoposon 1' DI
Moaynb BBoAa T
M

Lindoposon DI
mMoayIb BBOAa

Puc. 9-9. Cxema noaknodeHuns SM 326; DI 24 [0 24 V DC; ¢ guarHocTu4eckum
npepbiBaHNeM A npuMeHeHus 4 — OgHoKaHanbHbIA gaTimk

CxeMa noaknoyeHus onsa npumeHeHus 4 — PesepBupyeMbiit faTink

K aBym pesepBupyembiM LMPOBLIM MOAYNSAM MOryT 6bITb NOAKMOYEHbI 24
curHana npouecca. [ins kaxaoro curHana npouecca aea pe3epBupyemMbix
JaTymKka NoaKmnYalTCs, Kaxabivi ogHOKaHanbHoO (aHanus tuna "1-u3-1"), K
o6oum umdcposbiM moaynam. Lincdposon moaynb npegoctaBnseT B
pacnopsbkeHue nuTaHne gaTtynkoB Vs Ans Kaxablx 6 kaHanos. JaTtynkm moryt
nony4aTb NUTaHNE Takke OT BHELLUHEro MCTOYHUKA.

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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i 1L+
f1M

Vs

|
L
|

(#Dl \J
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Puc. 9-10. Cxema noaknodeHuns SM 326; DI 24 [0 24 VV DC; ¢ guarHocTu4eckum
npepbiBaHNEM AN NpUMeEHeHUst 4 — PesepBrpyemblii AaTumnk

MapameTpbl AnNA npumeHeHus 4

Tabnuua 9-4. [Mapametpbl SM 326; DI 24 U 24 V DC; ¢ gnarHoCcTu4ecknm
npepbiBaHNEM AN NPUMEHEHUsS 4

MapameTpsbl Onana3oH 3HayeHnn B | Bup O6nacTtb
pexume obecneyeHus aencTeus
6e3onacHoOCTN

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic Interrupt Yes/no [Oa/HeT] ctatndeckuii | Mogyrnb

[Pa3bnokupoBaTb

AVarHoCTUYeCKUe npepbiBaHus]

Safety Mode [Pexum Oa cratndeckuii | Mogyrnb

obecneveHnss 6esonacHocTH]

Monitoring Time [Bpemsi o1 10 po 10000 mc ctatudeckuii | Mogyrnb

KOHTpOSsi]

Sensor Evaluation [AHanus 1001 Evaluation ctatndeckuii | Mogyrnb

0aT4YMKOB] [AHanu3s Tuna "1-n3-1"]

Sensor Supply via Module Yes/no [Oa/HeT] ctatudeckuii | Mogyrnb

[MnTaHne gatumkoB Yepes

MOAYIb]

With Short-Circuit Test [C Yes/no [Oa/HeT] (Tonbko | ctaTnyeckun | Mogynb

NPOBEPKON Ha KOPOTKOE korga "Sensor Supply

3aMblKaHue] via Module [MutaHue
0aT4nKoB yepes
moayrnb]" = yes [Aa))

Group Diagnosis ['pynnoBas Yes/no [Oa/HeT] ctatuveckun | Kanan

AunarHocTtuvkal

3aknagka "Redundancy [Pe3epBupoBaHue]”

Redundancy Two Modules [[1Ba ctatudeckuii | Mogyrnb

[Pe3epBurpoBaHue] Moaynsi]

Redundant Module [PesepBHebin | (BeiGop nmetoLerocs ctatudeckun | [ipaneep-

Moaynb) [OMNONIHUTENbHOro HbIA B1OK
MOZynsl TOro e Tuna)

Discrepancy Time [Bpems ot 10 go 30000 mc ctatudeckun | [ipaneep-

paccornacoBaHus] HbllA 6roK

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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9.1.7

NMpumeHeHune 5: Pexxum o6ecnevyeHus 6esonacHoctn SIL 3
(ypoBeHb 6e3onacHocTu AK 6, kateropus 4)

Hwxe Bbl HangeTe cxeMbl NOAKMOYEHMSA N NapaMmeTpusaunio SM 326; DI 24 [

24V DC; undposoro moaynst ang:

*  npuMeHeHuns 5: pexnm obecneyeHnsa 6esonacHoctn SIL 3 (ypoBeHb
©esonacHocTn AK 6, kateropus 4)

[unarHoctnyeckne coobLLeHNs:, BO3MOXHbIE MPUYNHBI HEUCMIPABHOCTEN U X

yCTpaHeHe MOXHO HanTu B Tabnuuax 9-7 n 9-8.

Cxema nogknrouveHus ans npunmMmeHeHus 5 — CunTbiBaHMe cUrHana gatymka

ABaXAabl

K umdpoBoMy Mogynto MoryT ObITb NogkNtoveHbl 12 curHanos npouecca. [Ans
KaxK4oro curHana npouecca oguH gatymk nogkniovaeTcs ogHoKaHanbHo K
[BYM pacnosfioXXeHHbIM APYyr NPOTMUB Apyra Bxoaam LdpoBoro Moayns
(aHanm3 Tuna "1-n3-2"). Lincdposon moaynb NpeaocTaBnsieT B pacropsikeHme
nuTaHue gatynkoB Vs Ang kaxabiX 6 kaHanos. [JaTynku MOryT nony4yaTb
NUTaHWe Takke OT BHELLHEro UCTOYHUKA.

YUToObl C NOMOLLBIO 3TOro NpucoeamHeHna goctnib SIL 3 (ypoBeHb
©esonacHocTn AK 6, kateropus 4), TpebyeTcsa cOOTBETCTBYHOLMM 06pa3om
CepTMULNPOBAHHbBIN AaTUKK.

- 1L+
Lndpposon i
Moaynb BBOAA 1M

le

Lo, |
|
DI
Cnesa: kaHanol 0...11 ~| —
| Cnpasa: karansi 0..11 | py

Puc. 9-11. Cxema noaknodeHuns SM 326; DI 24 [0 24 V DC; ¢ guarHocTu4eckum
npepbIiBaHNEM Ans NPUMEHEHUs 5 — Pe3epBupyeMblil AaTUMK, CHUTbIBAHWE
curHana gatyuka Asaxkapbl

Cxema nogknrouveHus ans npunmMmeHeHus 5 — JaTtumk c NMPOTUBONOJIOXHbIMU
CUurHanamm

9-12

K umdpoBoMy Mogynto MoryT ObITb NogkNtoveHbl 12 curHanos npouecca. [Ans
Ka)xgoro curHana npouecca oguH AaTymk ¢ MPOTUBOMONOXHBIMU CUrHanamm
nogknoyaeTcs K AByM pacnosiokeHHbIM Apyr NPpoTUB Apyra Bxogam
umdpposoro moayns (aHanua tuna "1-us-2"). Lindpposon moaynb
NpeaocTaBnsaeT B pacrnopskeHne NuTaHne gaTtymkoB Vs anst Kaxabix 6
KaHanoB. [aTyvky MOryT nony4yatb NUTaHNe Takke OT BHELLHEro UCTOYHMKA.

- 1L+
Lindbposon f
Moaynb BBOAA LM

Cnpaga: kaHansl 0...11 | pj
i

Puc. 9-12. Cxema noaknodeHuns SM 326; DI 24 [0 24 V DC; ¢ guarHocTu4eckum
npepbiBaHNEM AN NPUMEHEHUS 5 — [JaT4MK C MPOTUBOMNONOXKHLIMU
curHanamm

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
A5E00085586-03



L{ugbposbie modynu

Cxema nogkniouveHus ans npuMmeHeHus 5 — 2-kaHanNbHbIN 4aTYMK

K umdpoBoMy Mogynto MoryT ObITb NogkntoveHbl 12 curHanos npouecca. [Ans
Ka)xgoro curHana npouecca oguH AaTynk NoaKIYaeTcst Yepes ABa kaHana K
OBYM pacnonioxeHHbIM ApYr NPOTUB Apyra BxoA4am LMdpoBoro Moayns
(aHanm3 Tuna "1-n3-2"). Lincdposon moaynb NpeaocTaBnsieT B pacropsikeHme
nuTaHue gatynkoB Vs Ang kaxabiX 6 kaHanos. [JaTynku MOryT nony4yaTb
nUTaHWe Takke OT BHELUHErO UCTOYHUKA.

Lindoposoin
mMoaynb BBoAa 1M

@]
=
@
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Q
8
X
o
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©
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&

Puc. 9-13. Cxema noaknodeHus SM 326; DI 24 [0 24 VV DC; ¢ guarHocTu4eckum
npepbiBaHNEM AN NPUMEHEHUS 5 — 2-kaHarnbHbIA AaT4YMK

MapameTpbl Ana npuMmeHeHnA 5

Tabnuua 9-5. [Mapametpbl SM 326; DI 24 U 24 V DC; ¢ gnarHocTu4ecknm
npepbiBaHNEM A1 NPUMEHEHUS 5

MapameTpsbl [Onana3oH 3HayeHun B Bupg O6nacTtb
pexume obecneyeHus aencTeus
6e3onacHOCTH

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic Yes/no [Oa/HerT] ctatndeckuii | Mogyrnb

Interrupt

[Pa3bnokupoBaTb

AnarHocTmyeckme

npepbiBaHus]

Safety Mode [Pexum Oa ctatndeckuii | Mogyrnb

obecneyveHus

©esonacHocTH]

Monitoring Time [Bpemsi o1 10 po 10000 mc ctatudeckuii | Mogyrnb

KOHTpOns]

Sensor Evaluation 1002 evaluation [AHanu3s Tuna | ctatudeckui | Mogynb

[AHann3 gaTt4ymkoB] "1-13-2"]

Sensor Supply via Module | Yes/no [[a/HeT] ctatndeckuii | Mogyrnb

[MnTaHne gatumkoB Yepes

Moaynb]

With Short-Circuit Test [C | Yes/no [da/HeT] (Tonbko Korga | ctatnyeckun | Mogynb
NPOBEPKON Ha KOPOTKOE "Sensor Supply via Module

3aMblKaHue] [MnTaHne gatumkoB Yepes

mozaynb]" = yes [Aa])
Group Diagnosis Yes/no [Oa/HeT] ctatuveckun | Kanan
[CpynnoBas anarHocTukal
Type of Sensor Circuit * 2-kaHan. (ansa pwc. 9-13) ctatndeckuii | Kanan
[Bug noaknoveHust e 2-kaHan. HecoBnag. BbiX.
nartyukal (ans puc. 9-12)

* 1-kanan. (gns puc. 9-11)
Discrepancy Time [Bpems | ot 10 go 30000 mc (Tonbko ctatuveckun | Kanan
paccorfiacoBaHus] 2-kaHarn.)
3aknagka "Redundancy [Pe3epBupoBaHue]”
Redundancy None [OTcyTcTByeT] ctatndeckuii | Mogyrnb
[Pe3epBupoBaHue]

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
A5E00085586-03 9-13



L{ugbposbie modynu

9.1.8 NMpumeHeHune 6: Pexxum o6ecnevyeHus 6esonacHoctn SIL 3
(ypoBeHb 6e3onacHocTu AK 6, kateropus 3) ¢ BbICOKMM
Ko3h(pULNEHTOM rOTOBHOCTHU

Hwxe Bbl HangeTe cxeMbl NOAKMOYEHMSA N NapaMmeTpusaunio SM 326; DI 24 [

24V DC; undposoro moaynst ang:

*  npuMeHeHuns 6: pexnm obecneyeHna 6esonacHoctn SIL 3 (ypoBeHb
©esonacHocTn AK 6, kateropus 3) ¢ BbICOKMM KO3(hPULIMEHTOM
rOTOBHOCTU

[unarHoctnyeckne coobLLeHNsi, BO3MOXHbIE MPUYNHBI HEUCMPABHOCTEN U UX

yCTpaHeHMe MOXHO HanTu B Tabnuuax 9-7 n 9-8.

Cxema noaknioveHus ansa npuMmeHeHust 6 — CunTbiBaHMe cUrHana gaTymka
ABaXAabl

K aBym pesepsupyembiM LM POBLIM MOAYNSAM MOTMyT 6bITb NOAKMYEHDbI 12
curHanoB npouecca. [ns kaxagoro curHana npouecca TpebytoTtcs asa
pe3epBMpyeMbIX AaTyuka. [ins kaxaoro MoAyns OAWH AaTYMK NOAKIMOYEH
oHOKaHarbHO K IByM pacnosioXeHHbIM Apyr NPOTUB Apyra Bxogam
undpposoro moayns (aHanua tuna "1-us-2"). Lindpposon moaynb
NpeaocTaBnseT B pacrnopskeHne NuTaHne gaTtyumkoB Vs anst Kaxabix 6
KaHanoB. [atyvky MOryT nony4yatb MUTaHNe Takke OT BHELLUHEro UCTOYHMKA.

YToO6bl C NOMOLLBIO 3TOro NpucoeamHeHna goctnib SIL 3 (ypoBeHb
©esonacHocTn AK 6, kateropus 4), TpebyeTca cOOTBETCTBYHOLMM 06pasom
CepTMULMPOBAHHbBIN AaTyKK.

= 1L+
Lindoposon 5|
Moaynb BBOAA 1M

Lindoposon
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Cresa: kaHanb 0.1+ oDl ¢!

Cnpaga: kaHanb! 0...11 ‘I DI

Puc. 9-14. Cxema noaknodeHuns SM 326; DI 24 [0 24 V DC; ¢ guarHocTu4eckum
npepbiBaHNEM Ans NPUMEHEHNS 6 — Pe3epBupyeMblil AaTUMK, CHUTbIBAHWE
curHana gatyuka Asaxkapl
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Cxema nogkniouveHus ans npuMmeHeHus 6 — Pe3epBMpyeMb||7| AaTiYUK C
npPoOoTUBONOJIOXKHBbIMU CUTHaNamMm

K aBym pesepsupyembiM LM POBLIM MOAYNSAM MOMyT 6bITb NOAKMYEHDbI 12
curHanoB npouecca. [ing Kkaxagoro curHana npouecca TpebyroTcs asa
pe3epBMpyeMbIX AaTymka. [Ins Kaxaoro MOAyns OAWH AaT4uK ¢
NPOTMBOMNOMNOXHBIMU CUrHaNaMm NOAKMHYAETCA K BYM PacnofoXeHHbIM
ApYyr NnpoTUB Apyra Bxogam uudposoro mogyns (aHanus tuna "1-us-2").
Lincdbposon mogynb npefocTaBnsieT B pacnopsKeHne nuTaHne aatymkoB Vs
ONs Kaxablx 6 kaHanoB. [aTtynky MOryT nonyyaTtb NUTAHWE Takke OT BHELLHEro
NCTOYHUKA.
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1
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Cnesa: kaHansi 0...11 T 1
_________________ 1

CnpaBa: kaHanbl 0...11

i

Puc. 9-15. Cxema noaknodeHuns SM 326; DI 24 [0 24 VV DC; ¢ guarHocTu4eckum
npepbiBaHNEM AN NpUMeEHeHUst 6 — Pe3epBrpyemblil AaTuuk C
NPOTUBOMOIOXKHBIMM CUrHaNaMm

Cxema nogkniouveHus ans npuMmeHeHus 6 — 2-kaHanNbHbIN OaTYMK

K aBym pesepsupyembiM LM POBLIM MOAYNSAM MOryT 6bITb NOAKMOYEHDbI 12
CurHanoB npouecca. [ng Kaxagoro curHana npouecca oguH gaTtymk
nogknovaeTcs Yyepes 2 kaHana K AByM LmndpoBbiM Mogynsm (aHanua tuna "1-
n3-2"). lNutaHne OOMKHO NOAKMYATLCA K aTYMKaM U3BHE.

T
1 Undpposon ‘?I L+
|
| MOAlyNb BBOAA |T 1M I
: I L+
I
:_CneBa: kaHanbl 0...14 = ‘\:'\
________________ 1
: CnpaBa: kaHanbl 0...11 ,I\ DI L I L
iy b teieiah 1L+
1 Lindposon 40ﬁ M M
IMoaynb BBOAA LM 1
I
|
I
|
: CneBa: kaHanb! 0...11 o DI
: CnpaBa: kaHanbl 0...11 K Dl
|

Puc. 9-16. Cxema noaknodeHuns SM 326; DI 24 [0 24 V DC; ¢ guarHocTu4eckum
npepbiBaHNEM AN NPUMEHEHUS 6 — 2-KaHarnbHbIA AaT4YMK
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CxeMa noaknoyeHus onsa npumeHeHus 6 — PesepBupyeMblil 2-kaHanbHbIA

JaTumnk

9-16

K aBym pesepsupyembiM LM POBLIM MOAYNSAM MOMyT 6bITb NOAKMYEHDbI 12
curHanoB npouecca. [ns kaxgoro curHana npouecca TpebytoTtcs asa
pe3epBMpyEMbIX AaTuunka. [nsa kaxaoro Mogyrns OaMH AaT4uk NoaKYaeTcs
yepes 2 kaHana K jByM pacnosioXeHHbIM ApYr NPOTUB Apyra Bxogam
umdpposoro moayns (aHanua tuna "1-us-2"). Lindpposon moaynb
npefocTaBnseT B pacrnopskeHne nuTaHne gaTtymkoB Vs anst Kaxabix 6
KaHanoB. [aTyvMky MOryT nony4yatb NUTaHNe Takke OT BHELLHEro UCTOYHMKA.

- 1L+
Lindoposoin i
MoayInb BBOAA ! ™M
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DI
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| i
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#' DI \_i

Puc. 9-17. Cxema noaknodeHuns SM 326; DI 24 [0 24 V DC; ¢ guarHocTu4eckum
npepbiBaHNEM A9 NPUMeHeHUs: 6 — PesepBupyemblii 2-kaHanbHbIN OaT4MK
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MapameTpbl Ana npumeHeHns 6

Tabnuua 9-6. [Mapametpbl SM 326; DI 24 U 24 V DC; ¢ gnarHocTu4ecknm

npepbiBaHeM Ans NpUMeHeHus 6

MapameTphbl [Onana3oH 3HayeHun B Bup O6nactb
pexume obecneyeHus aencTeus
6e3onacHoOCTn

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic Yes/no [Oa/HerT] ctatndeckuii | Mogyrnb

Interrupt

[PasbnokmpoBaTb

AvarHocTuyeckue

npepbiBaHus]

Safety Mode [Pexum Oa ctatudeckui | Mogyrnb

obecneyveHns

©e3onacHocTy]

Monitoring Time [Bpems | ot 10 go 10000 mc cratudeckui | Mogyrnb

KOHTpOSsi]

Sensor Evaluation 1002 evaluation [AHanu3 Tuna | ctatnyeckun | Mogynb

[AHanu3 gaT4mkos] "1-13-2"]

Sensor Supply via Yes/no [Oa/HeT] ctatndeckuii | Mogyrnb

Module [MuTaHue

AaT4MKOB Yepes Moayrnb]

With Short-Circuit Test [C | Yes/no [da/HeT] (Tonbko koraa | ctatndeckun | Mogynb

npoBepkon Ha kopoTkoe | "Sensor Supply via Module

3aMblKaHue] [MnTaHne gatumkoB Yepes
moayrnb]" = yes [aa))

Group Diagnosis Yes/no [Oa/HeT] ctatuveckun | Kanan

[FpynnoBas gnarHocTtukal

Type of Sensor Circuit * 2-kaH. (ansa puc. 9-16, 17) | ctatudeckui | Kanan

[Bua noaknioueHus e 2-xaHan. HecoBnag. BbiX.

AaT4mKa] (ans puc. 9-15)

* 1-kaH. (ansa puc. 9-14)

Discrepancy Time ot 10 go 30000 mc (Tonbko ctatndeckuii | Kanan

[Bpemsi 2-kaHar.)

paccornacoBaHus]

3aknagka "Redundancy [Pe3epBupoBaHue]”

Redundancy Two Modules [OBa moaynsi] ctatndeckuii | Mogyrnb

[Pe3epBurpoBaHue]

Redundant Module (BbiGop umetoLerocst ctatudeckun | [panieep-

[PesepBHbI MOaYrb] OOMONHUTENBHOIO MOAYIA HbIA O1OK
TOro Xe Tvna)

Discrepancy Time ot 10 go 30000 mc ctatudeckun | [ipaneep-

[Bpemsi HbIA 6roK

paccornacoBaHus]
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9.1.9

IOunarHoctnyeckmne coobweHmna SM 326; DI24 0 24 VDC; c

ANarHoCTn4eCKum npepbiBaHnem

Bo3MOXHble gnarHocTuYeckme coooLleHuns

Tabnuua 9-7 gaet 0630p AMarHoCTUYECKMx coobLueHmn SM 326;
DI 24 U 24 V DC; ¢ gnarHoctu4eckMmMm npepbiBaHUEM.
InarHocTnyeckme coobLLEeHNs CTaBATCS B COOTBETCTBME KaHarmy Unmn BceMmy

Moaynto. HekoTopble guarHocTU4eckne coobLLeHMs MOoSIBMSIOTCS TONbKO Npu

onpeneneHHbIX cnyyvyadax npuMeHeHua.

Tabnuua 9-7. dmnarHoctnyeckme coobuleHns SM 326; DI 24 [0 24 V DC; ¢

AnarHoCTn4eCcknm npepbiBaHnem

OwnarHocTtuyeckoe cooblieHue

nepegaeTtcs
B cny4yae
npuMmeHeHusA

O6nacTtb
aencTeus
AanarHoc-
TUKN

Bo3mox-
HOCTb
napameT-
pusauuu

Short circuit or sensor supply defective
[KopoTkoe 3aMbikaHue nnm HencnpaeeH 6510k
NUTaHUa JaTYVKOB]

Short circuit to L+ on the unswitched sensor
line (contact open) [KopoTkoe 3ambikaHne Ha
L+ Ha HenoakntYeHHOM NUHUM AaT4mKa
(KOHTaKT OTKpPbIT)]

Short circuit to ground or sensor supply
defective [KopoTkoe 3ambikaHne Ha 3eMrto
Wnn HencnpaseH 610K NUTAHUS AATYMKOB]

Short circuit to sensor supply line on
unswitched sensor line (contact open)
[KopoTkoe 3aMblkaHWe Ha NUHWUIO NUTaHUS
0aTYMKOB Ha HEMOAKIOUYEHHOW NTUHUK
[aTynka (KOHTaKT OTKPbIT)]

1,2,3,4,56

Kanan

Discrepancy error (1002 evaluation) [Ownbka
paccornacoBaHus (aHanus Tuna "1-u3-2")]

5,6

Kanan

Oa

External auxiliary voltage missing
[OTcyTcTBYET BHELLHEE BCIOMOraTesibHoe
HanpsikeHne]

Module not assigned parameters [Mogynb
HenapaMeTpu3oBaH]

Wrong parameters on module [HeBepHble
napameTpbl B Mogyne]

Loss of communication [HapyLueHue cBssu]

Module-internal supply voltage failed [Bbiwno
N3 CTPOsi BHYTPEHHEE NuTatoLLee
HanpsikeHne]

Time monitoring responded (watchdog)
[CpaboTan KOHTPOsb BpeMeHU]

EPROM fault [HencnpasHocTs CIM3Y]
RAM fault [HencnpasHoctb O3Y]

Processor failure [Bbixog u3 ctpost
npoueccopal

Parameter assignment error [Oumbka
napameTpu3auum] (C ykasaHnem nopsiaikoBoro
Homepa)

1,2,3,4,56

Mopgynb

Internal error in the read circuit/test circuit
[BHYTpeHHsis owmbka B CXeMe CYUTbIBAHUS
WM TECTUPOBaHWMS]

1,2,3,4,56

Kanan

Error in the cyclic redundancy check (CRC)
[OLumbBKa KOHTPOMBLHOM CYMMbI]

Monitoring time for data message frame
exceeded [[MpeBbILLEHO BPEMS KOHTPOMSA ANis
Kagpa coobLeHn]

3,4,56

Mopgynb

Message frame error during non fail-safe
communication [Owwnbka kagpa coobLeHnin
npu o6MeHe AaHHbIMK, HEe CBSA3aHHbIMU C
obecneveHnem 6esonacHocT]

1,2

Mopynb

Het
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KopoTtkoe 3ambikaHue Ha M u L+

MpoBepkn Ha BHYTPEHHWE KOPOTKME 3aMblkaHUS BbIMOSHATCS CrieayoLwum

ob6pasom:

KopoTkoe 3amblkaHve Ha Maccy NpoBepsieTcs BCeraa, He3aBMcHMO OT

MPOEKTUPOBAHMUSI.

KopoTkoe 3amblkaHue Ha L+ npoBepsieTca Tonbko Toraa, korga B HW Config
3anpoekTupoBaHsbl "Sensor supply via module [[TuTaHne gaTymkoB yepes
moaynb]" n "Short-circuit test [[MpoBepka Ha KopoTKoe 3aMbikaHue]".

MpuyYnHBLI HencnpaBHOCTEN U UX YCTPaHeHue

Bbl MOXXETE HaNTW BO3MOXHbIE MPUYNHBI HEMCNPABHOCTEN U COOTBETCTBYHOLLME
cnocobbl UX yCTpaHeHWs Anst OTAeNbHbIX cooblieHni SM 326; DI 24 O 24 V

DC; ¢ gnarHoctmnyeckum npepbiBaHnemM B Tabnuue 9-8.

Tabnuua 9-8. [QuarHoctuyeckme coobLLeHNs 1 cnocobbl Ux ycTpaHeHnusa ans SM 326;
DI 24 0 24 V DC; ¢ gnarHocTn4ecknum rnpepbiBaHneM

OwnarHocTtuyeckoe
coooOLleHne

Bo3MOXHbI€ NPUYMHbI
HeucnpaBHOCTEN

Cnoco6bl ycTpaHeHus

Internal short circuit or
sensor supply defective
[BHYTpeHHee KopoTkoe
3aMblkaHWe unm
HeuncrnpaBeH UCTOYHUK
NUTaHUa JaTYvKoB]

BHyTpeHHﬂﬂ HencnpaBHOCTb
MCTOYHUKA NUTAHUA
AaT4ynkoB

3ameHunTe moaynb

Short circuit to L+ on the
unswitched sensor line
(contact open) [KopoTtkoe
3amblkaHne Ha L+ Ha
HEMNoaKMYEeHHON NUHNN
[aTynka (KOHTaKT OTKPbIT)]

KopoTkoe 3aMblkaHue Ha L+
Ha HenoaKmnYeHHOW NUHUK
Jatyuvka

YcTpaHuTe KopoTKoe
3aMblkaHue

Short circuit to ground or
sensor supply defective

KopoTkoe 3amblkaHue Bxoaa
Ha M

YcTpaHuTe KopoTKoe
3aMblkaHue

[KopoTkoe 3amblkaHue Ha
3EeMI0 UMK HeucrnpaBeH
OnoK NUTaHNS aTYMKOB]

BHyTpeHHﬂﬂ HencnpaBHOCTb
MCTO4YHUKA NUTAHUA
AaT4ynKoB

3ameHuTe MoayInb

Short circuit on the
unconnected sensor line
(contact open) to the sensor
supply line [KopoTkoe
3aMblkaHWe Ha
HEMOAKMHOYEHHON MUHUN
Jartyvka (KOHTaKT OTKpbIT)
Ha NUHUIO NUTaHWS
[aTYNKOB]

KopoTkoe 3amblkaHne Mexay
HenoaKNMtoYEeHHON NUHuen
JaTyuvka U NIMHUeN NuTaHus
[aTynKoB

YcTpaHuTe KopoTKoe
3aMblkaHne

Discrepancy error (1002
evaluation) [OwnGka
paccornacoBaHus (aHanus
Tmna "1-n3-2")]

OLWWMBOYHBIN curHan
npouecca
HewncnpaseH aaTumk

MpoBepbTe curHan
npotiecca; ecnu
HeobXxoaMMO, 3aMeHuUTe
Oarymk

KopoTkoe 3amblkaHne Mexay
HenoaKMtoYEeHHON NUHuen
JaTyvka U NIMHUeN NuTaHus
[aTYMKOB

YcTpaHuTe KopoTKoe
3aMblkaHue

O6pbIB NOOKMOYEHHON

YcTpaHute o6pbIB

NIMHWKW JaTymKka Unm InHUM nposoga
NUTaHUa JaTYVKOB

Mpwn napameTpusaumm MpoBepbTe
YCTaAHOBMEHO CMLLKOM napameTpusaumo
manoe Bpems BPEMEHMU
paccorfacoBaHus paccornacoBaHus

External auxiliary voltage
missing [OTcyTcTBYET
BHeLLHee BCroMoraTenbHoe
HanpsihkeHne]

OTcyTCcTBYET NUTatoLLEe
HanpsbxeHve moayns L+

MNopante nutaHue Ha L+

Module not assigned
parameters [Mogynb
HenapamMeTpr30BaH]

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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MapameTpbl He 6binn
nepenaHbl B Moayrib

CHoBa BbINOMHUTE
napaMmeTpusaLmo
moay”ns

9-19




L{ugbposbie modynu

IOunarHocTtuyeckoe
coooOLleHne

Bo3MoXxHble NMPUYUHDbI
HeVICHpaBHOCTeVI

CnocoObl ycTpaHeHusi

Wrong parameters on
module [HeBepHbie
napameTpbl B Moayne]

Mogynto nepeaaHsi
HeBepHble napameTpbl

CHoBa BbINOMHUTE
napaMmeTpusaLmo
mMoayns

YcTaHoBKa NOrmMyeckoro
appeca moaynsa B STEP 7 He
COOTBETCTBYET afpecy,
YCTaHOBMEHHOMY Ha
rnepekniYaTene aapecos
Moayns.

WcnpaBbTe ycTaHOBKY
aapecoB 1 CHoBa
napameTpusyinTe
Moaynb

Loss of communication
[HapyweHue cBaan]

HapyLueHve cBsian mexay

MpoBepbTe coeanHeHne

CPU n mogynewm, Hanpumep, | c PROFIBUS
n3-3a HEUCMPABHOCTH YcTpaHute
coegunHeHus ¢ PROFIBUS HEencnpaBHOCTb
W HeZONYCTUMO BbICOKMX

3MEKTPOMArHUTHbLIX NOMEX

MpeBbilweHO Bpems MpoBepbTe
KOHTpONs Ansi Kagpa napameTpusamo
obecneyeHns 6e30NacHOCTU | BPEMEHW KOHTPOIS
OwunbKa KOHTPOSBHOMN YcTtpanute
CYMMbI, Hanpuvep, 1s3-3a HencnpaBHOCTb
HeaonyCTUMO BbICOKUX

3MEeKTPOMArHUTHbLIX NOMEX

CPU nepewen B STOP MpouwnTaiite

aunarHoctudeckun bydep

Module-internal supply
voltage failed [Bbiwwro n3
CTpOSsi BHYTPEHHee
nuTarLLee HanpshxeHne]

BHyTpeHHﬂﬂ HencnpaBHOCTb
Hanps>XeHnda nuTaHnA L+

3ameHuTe MoayInb

Time monitoring responded
(watchdog) [Cpa6oTan
KOHTPOSb BpEMEHM]

Meperpy3ka YMEHbLLUTE KONUYECTBO

JNarHoCTUYECKMMMU 3anpocoB Ha

onpocamu (SFC) BbIMOMHEHNE
JNarHoCTUKN

HeponycTtimo Bbicokue YcTtpanute

3NEKTPOMarHUTHbIE MOMEXWN | HeMCNPaBHOCTb

HevcnpaseH Moaynb

3ameHuTe moaynb

EPROM fault
[HencnpasHocTs CIM3Y]
RAM fault [HencnpasHocTb
03

He}:l,OI'IyCTVIMO BbICOKMe
ANeKTpoOMarHUTHbIe MOMEXU

yCTpaHVITe nomMmexun n
BbIKITIOYMTE/BKINIOUNTE
nnTarvuiee HanpaxeHne

HeucnpaseH mogysb

3ameHuTe Moayrnb

Processor failure [Bbixoa 13 | Hegonyctmo Bbicokune YcTtpanute

CTposi npoueccopal) 3MEeKTPOMarHUTHbIE MOMEXU | HEMCNPABHOCTb
HevcnpaseH Mogyrb 3ameHnTe Moayrib

Parameter assignment error | Owmbka npu guHamuyeckon | MNposepbTe

[Owwnbka napameTpusaunn] | napameTpusaunm napameTpusaumio B

(c ykazaHMem nopsiakoBOro nporpamme

Homepa) nonb3oBaTens

Ecnu HeoGxoammo,
obpatuTechb B Cnyx0y
NoAaepKKu
nonb3oBaTenen
SIMATIC (SIMATIC
Customer Support)

Internal error in the read
circuit/test circuit

[BHYTpeHHsIst owmnbka B
CXeMe CYMTbIBaHUA Unn

Hewucn paBeH MmoayIb

3ameHunTe Mmoaynb

TECTUPOBaHUs]
Error in the cyclic OwunbKa KOHTPOSBHOMN YcTpanute
redundancy check (CRC) CyMMbI Npy o6MeHe HencnpaBHOCTb

[Owmbka kOHTpONbHOWM
CYyMMbl]

AaHHbIMK mexagy CPU u
Moaynem, Hanpumep, ns-3a
HeaonyCTUMO BbICOKUX
3NEeKTPOMarHUTHbIX MOMeEX
UM OLLMGOK KOHTPONS
Nnpu3HaKa akTUBHOCTU

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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IOunarHocTtuyeckoe
coooOLleHne

Bo3MoXxHble NMPUYUHDbI
HeMCHpaBHOCTeVI

CnocoObl ycTpaHeHusi

Monitoring time for data
message frame exceeded
[MpeBbilweHO Bpems
KOHTpONs Ans kagpa

MpeBbILLEHO YCTAHOBIIEHHOE
npu NapameTpu3aLnm Bpems
KOHTpONS ANs NpU3Haka
aKTMBHOCTW Moaynsi

MpoBepbTe
napameTpusaumo
BPEMEHUN KOHTPOS

Cco00LEeHNI]

3anyck curHanbHoro mogyns | -
noBbILLEHHON 6e30MacHOCTH

Message frame error during
non fail-safe communication
[Owwnbka kagpa coobLueHnin
npv obmeHe gaHHbIMU, He
CBSA3aHHbIMU C
obecneyeHnem
©esonacHocTH]

B kagp AaHHbIX BHECEH
NPU3HaK akTUBHOCTU W/Unn
KOHTpOJIbHast cymma

MpoBepbTe, UTOOLI B
Kagp AaHHbIX B KayecTse
npu3Haka akTUBHOCTU U
KOHTPONbHOW CyMMbl
6bin BHeceH "0"

9.1.10 TexHunueckue paHHble - SM 326; DI 24 0 24 VDC; c
AWarHoCTU4YeCKUM npepbiBaHUEM

Pa3mMepbl 1 Bec

[anbBaHM4Yeckas pa3Bs3ka

HanpsikeHusi, TOKU, NoTeHUuManbl

Pasmepsl W O B O I (Mm) 800 1250 120 *  Mexnay kaHanamu u Ha
Bec oK. 442 3aHen LWMHOW
OaHHble Mmopynsi * Mexay rpynnamuv KaHanos ,El,a
KonunyectBo BxoaoB 24
3aH1MaeMoe agpecHoe [lonyctumas pasHocTb 75 B nocT. Toka
NPOCTPaHCTBO NoTeHLManoB Mexay 60 B nepem. Toka
. BPI 10 GaiiToR Pas3nUyHbIMK LiensiMu Toka
. BPIQ 4 Gaiita M3onauust ucneiraHa npm 75 B noct. Toka
LnvHa AvHuN MoTpebneHune Toka
*  HE3dKPaHMPOBAHHOM makc. 100 m ¢ VW33a0Heu LnHb un. 90 MA
+  3KPAHMPOBaHHON make. 200 m ¢ 13 HanpsbkeHus Harpy3kv  Tun. 350 mA
MakcuManbHbIit YPOBEHb 1L+, 2L+ (6es Harpyski)
6e30MacHOCTY, 4OCTKUMbINA MoTepyn mowHocTM Moayna  Tun. 9,0
B pexume obecrneveHmns CocTosiHMe, NpepbiBaHusl, AMarHoCTUKa
6e3onacHocTn WNHamkaums cocTosiHms 3eneHbii
« nolEC 61508 SIL 3 cBeToauon Ha
« noDINV 19250 YposeHb kaHan
6e3onacHocTu AK 6 MpepbiBaHus
* o EN 954-1 Kar. 4 * [narHocTuyeckoe MapameTtpusyetcs
MapameTpbl GesonacHoct  SIL 2 SIL 3 npepeiBaHne
« PaBoTa B pexvme peakux  1.55E-06 4.99E-08 AuarHocTuieckue dyHkumm - MNapameTpusyiotes
3anpocoB (CpeaHsis ¢ WHOMKauusi rpynnoBow KpacHbI CBETOAMOA
BEPOSITHOCTbL OTKa3a npu OLIMGKM (SF)
3anpoce) *  MHOVKaums 3eneHbli
« PaboTa B pexume YacTbix 1.77E-11 5.70E-13 oTka3obesonacHoro ceeroguog (SAFE)
UM MOCTOSIHHBIX 3aMPOCOB pexuma
(BEPOSATHOCTL ONacHOro * BO3MOXHOCTb CHUTbIBAHUA BO3MOXHO
BbIXO[a W3 CTPOsi B Yac) AMarHoCcTUYeCcKon
MHdopMaLum

HomuHanbHoe HanpsikeHne 24 B nocTt. Toka
NMUTaHUS 3MNEKTPOHHbIX

KOMMOHEHTOB N AaT4UKOB

1L+, 2L+
¢ 3awwmrta ot obparHom Oa
NonsipHOCTK
* Bbydepusauus 5mc
MCYE3HOBEHUS
HanpskeHus (He
OTHOCUTCS K BblXOoAaMm
NUTaHWA 4aTYMKOB)
KonnyecTBo ogHOBpEMEHHO
yrnpaensieMbIX BXOL0B
"Opn3oHTanbHbIA MOHTaX
[o 40 °C 24
[0 60 °C 24 (npu 24 B)

18 (npun 28,8 B)
BepTukanbHbI MOHTaX

1040 °C 24

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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BbixoAbl UCTOYHUKA NMUTAHUA [ATYMKOB

KonunyecTBo BbIXOO0B
[anbBaHM4Yeckas pa3Bsaska
BbIXOJ0B

e rpynnamu no
BbixogHoe HanpsixeHne

¢ 1og Harpyskom
BbixogHol Tok

¢ HOMUWHanbHOE 3HayeHue
¢ [ONyCTUMbIV AnanasoH
[ononHuTtensHoe
(pesepBHOE) NUTaHMe

3awmTa oT KOPOTKOro
3aMblkaHus

4
Oa

2

MUH. L+ (-1,5 B)
400 MA

ot 0 oo 400 mA

[onycTMMo

[a, anekTpoHHas

[aHHble Ans BbiGopa gaTymnka

BxogHoe HanpsikeHne

*  HOMMWHanbHOEe 3Ha4yeHune
¢ npu curHane "1”

¢ npu curHane "0”

24 B nocrt. ToKa
ot 11 0o 30B
or-300058B

9-21




L{ugbposbie modynu

BxoaHow Tok
¢ npu curHane "1”
BxogHasi xapaktepuctuka

MopgkntoveHne 2-NpoBOAHOrO
BERO

vn. 10 MA

no lIEC 1131, Tun
2

Bo3moxHo, ecnun
napametp "With
Short-Circuit Test
[C npoBepkon Ha

KopoTKOe
3ambikaHue]"
YCTaHOBIEH Ha
"no [HeT]"
¢ [0ONYyCTUMbI TOK MOKOSA Makc. 2 MA
Bpewms, yactoTa
BHyTpeHHee Bpems Makc.
06paboTkm (6e3 BXogHOro
3anasgblBaHus) ans
e CTaHAapTHOro pexumMa 25 Mc
¢ pexuma obecneveHus 29 mc
6esonacHocTu SIL 2
(ypoBeHb Ge3onacHoCcTh
AK 4, kaTeropus 3)
¢ pexuma obecneveHus 34 mc

6esonacHoctu SIL 3
(ypoBeHb Ge3onacHoCcTH
AK 6, kaTeropus 4)

BxoaHoe 3anasabiBaHue
e u3"0"B "1
e u3"1"B"0"

9-22

ot 2,1 0o 3,4 mc
ot 2,1 0o 3,4 mc

Bpems kBuTHpOBaHuUs

* B CTaHAapTHOM pexume

¢ B pexvme obecneyeHus
6e3onacHocTy Npu
aHanuse gaTtyuka tvuna "1-
n3-1"

* B pexvme obecneyeHus
6e3onacHocTy Npu
aHanuse gaTtyuka tvuna "1-
ns-2"

MuHUManbHast 4NUTENbHOCTb
CUrHana gatyumka

Makc. 23 mc
Makc. 24 mc

Makc. 27 mMmc

MUH. 32 Mmc

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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9.2 SM 326; DI 8 0 NAMUR; ¢ anarHocTu4yeckmm
npepbiBaHneM

9.2.1 CBouncTBa, BUp cnepeagum, cxema npucoeamHeHus m
npUHUUNUanbHas cxema

Howmep ans 3akasa
6ES7 326-1RF00-0ABO

CBowcTBa

SM 326; DI 8 0 NAMUR; ¢ anarHocTMyeckum npepbiBaHNEM UMeeT
cnepyloLime CBOUCTBA:

B3pbiBOGE30ONacHbIn undgposon mogynb SIMATIC S7,
NPUroAHbIN ANS NOAKIOYEHUS] CUTHAMNOB 13 B3PbIBOOMACHOIO MOMELLEHNS

8 opHoKaHanbHbIX BXOA0B MK 4 ABYXKaHamnbHbIX BXOAA, rafibBaHUYeCKU
pa3Bsi3aHHbIX APYr C APYroMm

HOMMWHanNbLHOE BXOAHOE HanpsixkeHne 24 B nocT. Toka

npurogeH Ans cneaylowmnx 4aT4nMKoB

— no DIN 19234 n NAMUR (c aHann3om gnarHocTukn)

—  LWYHTMPOBaHHblE MeXaHW4YeCcKne KOHTaKThbl (C aHannM3oM AMarHOCTUKM)

8 yCTOMUMBBIX K KOPOTKOMY 3aMblKaHWIO BIIOKOB NUTaHWUS 4aTYMKOB No 1 Ha
KaHar, rarnbBaHWYeCcK/ pasBsi3aHHbIX APYr C APYroM

NMHOMKaTOp rpynnoBor ownbkm (SF)

nMHOnKaTop pexuma obecnedeHns 6esonacHoctn (SAFE)
WMHOMKATOP COCTOSIHMA ANA KaXaoro KaHana (3eneHbln ceetoanosn)
napameTpu3yemas anarHocTuka

napameTpu3yemMoe OUarHoCTUYecKoe npepbiBaHne

BO3MOXHOCTb UCMOSb30BaHWsA B CTaHOAPTHOM PEXMME U B pexunve
obecneyveHus 6esonacHoOCTU

CobnroageHue BO3A4YLWHbIX 3a30POB U nyTe|7| TOKa yTe4KM BO B3pbiBOOMACHbIX

nomMeLweHnAax

3ameyaHue

Y uudposoro moayns seoga SM 326; DI 8 1 NAMUR; ¢ anarHoctTnyeckum
npepbiBaHneM nutaHue L+/M gomkHO nogaBaTtbesi Yepes kamepy Anst
NpoBOAOB AN COBNoAEHNS BO3AYLLUHBIX 3a30POB U MyTeW Toka YyTEYKN BO
B3pPbIBOOMACHLIX NOMeLLeHuAX (HoMep ang 3akasa 6ES7 393-4AA10-0AA0)
(cm. rmasy 5).

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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Bua cnepeam

WHauvkaTop
rpynnoBom
OLLMGKN — KpacCHbIN

WHaukaTop
pexumMa
obecneyeHus
©e3onacHoCcTn —
3eneHbin

| I

o] [o]
o] [©]
El =
Bl ol
o] o]
o]0 4 0]
o] o]
o] ]
o] 1 5[]
[o] [o]
o] o]
o] 2 6 [°]
o] ]
o ol
3 7]
o] o]
o] ]
o] o]
o] ]
©] ]
—

Ha kaxgbi kaHan (ot 0 go 7)

MHauvkatop
COCTOSAHUA —
3ereHbln

Kamepa ans
NMpoBOAOB

Vicnonb3oBaHune
dpoHTLUTEKEPA (32
nepegHen aBepuen): ans
npucoequHEHNst BXOO0B 1
WCTOYHUKA NUTaHWSA

Puc. 9-18. Bupg cnepegon SM 326; DI 8 1 NAMUR; ¢ gMarHoCTM4YecKkMM npepbiBaHMeM

Mogkniovyaemble AaTYNKU

Ha puc. 9-19 nokasaHbl BO3MOXHbIE AAaTYMKN N X NnpucoegnHeHne k SM 326;
DI 8 O NAMUR; c gnarHocTn4eckMM npepbiBaHUEM.

Lindoposoin
mogynb

—0

—0

>
<1

D

Oatunk NAMUR
KoHTponb Ha

- 00OpbIB NpoBoaa
- KOPOTKOE 3aMblkaHue

Lindoposoin
mMogynb

10k

S

1k

LyHTMPOBaHHbIV KOHTAKT C KOHTPOMEeM Ha
- 06pbIB NpoBOAa

- KOPOTKOE 3aMblKaHWe (Pe3nCcTopbI
HernocpeacTBEHHO Ha KOHTaKTe)

Puc. 9-19. TMopkntoyaemble aatumkn SM 326; DI 8 U NAMUR; ¢ guarHoctnyecknm
npepbiBaHNEM

9-24
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Cxema npuncoeanHeHuAa U npuHunnuarnbHada cxema

Ha puc. 9-20 nokasaHa cxema NpucoeamnHeHns n npuHumMnuansHas cxema SM
326; DI 8 O NAMUR; ¢ gnarHoctmyecknm npepbiBaHUEM.

TNorvka n
npucoeavHeHne
K 3agHeNn WnHe

Test

1"

CocTosiHue un
anarHocTuka

3awmra ot 21 L+

nepeHanps- Logvy

SKEeHUI 1 22,1 MT

+82V

25,
F T 2 <D
+8,2V
o280

agpeca

Mepexniouatens SF%\:‘ SAFE%\:‘ gt.a.r.u;s N
M

M

M

Puc. 9-20. Cxema npucoegunHeHus n npuHumnuansHasa cxema SM 326; DI 8 O NAMUR,; ¢

ANarHoCTn4ecKnm npepbiBaHnem

Homepa kaHanoB B pexume obecneyeHus 6e3onacHoOCTU

BHyTpu doyHKumnin obecneyvennsa 6esonacHoctn Bxogbl SM 326; DI 8 [

NAMUR; ¢ agnarHoctmyecknm npepbiBaHMEM afpeCcyroTCs C MOMOLLbIO HOMEPOB
kaHanoB. Yepe3 HoMepa kaHanoB BXOAbl OQHO3HAYHO MAEHTUULMPYIOTCS Ha
oTkaszobesonacHbIX ApariBepHbiX 6nokax, U UM CTaBsATCS B COOTBETCTBUE
ONarHoCTnYeckne coobLLeHnsl, OTHOCSALLMECS K KaHanaMm.

Mpn aHanuse gatynkos Tmna "1-n3-2" KONMYECTBO KaHaNOB yMEHbLUAETCA
BABOE.

Homep
KaHana:

Cneea
1-n3-1| 1-u3-2

0 0
1 1

F

= CnpaBa
T 1-n3-1| 1-us-2
n 4 0
18] 5 1
A 6 2
7 7 3

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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9.2.2

NMpumeHeHna SM 326; DI 8 0 NAMUR; c amarHocTtu4yeckum
npepbiBaHUEM

Bbi6op npuMeHeHus

Puc. 9-21 nomoxeT Bam BbIGpaTb NPUMEHEHMS, COOTBETCTBYHOLLME BaLLUM
TpeboBaHMAM K 0TKa300e30nacHOCTU U KO3 PMLUMEHTY rOTOBHOCTU. Ha
CrnegyrLmx CTpaH1uax Bbl CMOXETE BbISICHUTb, Kak NoakntoYaTb MOAYb Ans
KakOoro NpMMEHEHUS N Kakne napaMeTpbl Bbl 4OMKHbI ycTaHoBUTL B STEP 7 ¢
NoMOLLbO gononHuTenbHoro naketa S7 F Systems [CucTeMbl NOBbILLIEHHON
©esonacHocTun S7].

|
CTaHOapTHbIN PEeXUM | Pexum o6ecneyeHns 6esonacHocTn
|
H |
er ! Pexwvim obecnevyeHus
| €30MacHOCTU?
|
| fla
I SIL3
| . (AK 6, kart. 4)
I Tpebyembliin knacc
I 6e3onacHocTn?
|
| siL2
| (AK 4, kart. 3)
\ :
Oa | Oa Oa
Mopynb pesepsupyetcs : Mopynb pesepsupyetca? Mopynb pesepsupyetca?
|
|
Hert |
|
|
1
. SIL 2 SIL 2 SIL 3 SIL 3
CraHgapTHbiii  CTaHAAPTHBIN Pexum Pexum obecneyeHus Pexum Pexum o6ecneyeHus
pexum [EFEOL CATEEe oBecnieyeHusi  GesonacHocT, obecneyeHus 6e3onacHoCTH,
YEICHEEOCIE 6e30MacHOCTM OTKa3oyCTOWYMBOCTL 6e30MacHOCT OTKa30yCTONYMBOCTL
|
|
\/ \/ | \ \/ \ \
MNpumeHeHusi ¢ 1 no 6
|
1 2 | 3 4 5 6
CM. CM. : CM. CM. CM. CM.
cTp. 9-27 cTp.9-28 || cTp. 9-27 cTp. 9-28 cTp. 9-30 cTp. 9-31
Puc. 9-21. Bbibop npumeHenns - SM 326; DI 8 U NAMUR; ¢ gnarHoctnyecknm npepbiBaHueM

/N

9-26

Yka3aHue no 6e3onacHocTn

Hoctmxkunmbii knacc 6e3onacHOCTN 3aBUCUT OT KayYecTBa JaTYMKOB U OT
ONUTENbHOCTU MHTEPBAana Mexay KOHTPONbHbIMU UCTIbITAHNSIMUY B
cootBeTtcTBuM ¢ IEC 61500 (neprognyHOCTV NpodhnnakTMyeckoro
obcnyxumBanus). Ecnn kadecTBO AaTtymka XyxKe, YeM HeobXoanmo ans
Tpebyemoro knacca 6e3onacHoOCTH, TO AaTYMK AOMKEH pe3epBMpoBaThLCs U
noAKnyaTbcs Yepes ABa kaHana.

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
A5E00085586-03
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MpumeHeHue 1: CTaHpapTHbIN pexum u MNpumeHeHue 3:
Pexnm obecnevyeHnsa 6e3onacHoctu SIL 2 (ypoBeHb
6e3onacHocTu AK 4, kateropusa 3)

Hwxe Bbl HageTe cxemMy NOAKIHYEHUs U napameTpusaumio SM 326;

DI 8 ' NAMUR; ¢ gnarHocTnyecknm npepbiBaHNEM OJ1S:
*  MpUMEHEeHUa 1: CTaHAapPTHbIN PEXUM
*  npumeHeHuns 3: pexmnm obecneyeHnsa 6esonacHoctn SIL 2 (ypoBeHb

BesonacHocTn AK 4, kateropus 3)
[narHoctnyeckne coobLLeHnsi, BO3MOXHbIE MPUYNHBI HEUCMPABHOCTEN U
€cnocobbl MX YCTPaHEHUS MOXHO HanTu B Tabnuuax 9-13 n 9-14.

Cxema nogknro4yeHus gna npumeHeHun 1 m 3

K umdppoBoMy Moaynto MoryT ObiTb NoAKNOYEHBbI 8 cMrHanoB npouecca. [Ans
Ka)xgoro curHana npouecca k LudpoBoMy MoAyIo NOAKMoYaeTcs oanH

OfHOKaHanbHbIN AaTyuK (aHanu3 Tuna "1-u3-1"). Lindposon moaynb

NpeaocTaBnsieT B pacrnopsikeHve NuTaHne AaTtiynkoB Vs.

Lindoposoi

MoZyIb BBOZA 4$L<,_T

Puc. 9-22. Cxema noakrnodeHus SM 326; DI 8 0 NAMUR; ¢ gnarHoctnyeckmum
npepbIBaHNEM ONs npuMeHeHun 1 1 3

Tabnuua 9-9. MNa

MapameTpbl aona npumeHeHun 1 n 3

pameTtpbl SM 326; DI 8 U

ans npyumeHeHnn 1 n 3

NAMUR; ¢ anarHocTMyYecknm npepbiBaHMeM

MapameTpbl Ovnana3oH 3HayeHUn B Bug O6nacTtb
pexume obecrneyeHusi | CTaHAAPTHOM AencrTeus
6e3onacHoCTn pexumve

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic | Yes/no [[a/HeT] Yes/no [Oa/HeT] | ctatuyecknii | Mogyrnb

Interrupt

[PasbnokupoBaTb

OmarHocTmyeckme

npepbiBaHus]

Safety Mode Oa No [Her] ctatndeckuii | Mogyrnb

[Pexum

obecneyveHus

6e3onacHocTu]

Monitoring Time o1 10 no 10000 mc - ctatudeckui | Mogyrnb

[Bpemsi koHTpons]

Sensor Evaluation | 1001 Evaluation - cratndeckuii | Mogyrnb

[AHanu3 gatyukos] | [AHanus tuna "1-n3-1"]

Group Diagnosis Yes/no [Oa/HeT] Yes/no [[a/HeT] | cTaTnyeckmnin | Kanan

[FpynnoBas

OuarHocTukal

3aknagka "Redundancy [Pe3epBupoBaHue]”

Redundancy None [OTcyTcTBYeT] - ctatndeckuii | Mogyrnb

[Pe3epBupoBaHue]

CurHanbHble MOAYMW MOBbILLIEHHOW
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9.2.4

MpumeHeHue 2: CTaHQapPTHLIN PEXUM C BbICOKUM
Ko3adhpuLuneHToM rotoBHOCTU U NMpumeHeHue 4: Pexxnm
obecneyeHusn 6esonacHocTu SIL 2 (ypoBeHb 6e3onacHOCTH
AK 4, kaTteropusi 3) ¢ BbICOKUM KO3(pPULIMEHTOM FrOTOBHOCTU

Hwke Bbl HangeTe cxeMy NOAKMYEHUSA 1 napameTpusaumo SM 326;
DI 8 ' NAMUR; ¢ gnarHocTnyecknm npepbiBaHNEM OJ1S:

*  MPUMEHEHUNa 2: CTaHAAPTHbIN PEXNM C BbICOKUM KO3 PULIMEHTOM
rOTOBHOCTU

*  npumeHeHuns 4: pexnm obecneyveHnsa 6esonacHoctn SIL 2 (ypoBeHb
BesonacHocTn AK 4, kateropus 3) ¢ BbICOKMM KO3(pPULIMEHTOM
rOTOBHOCTU

[narHoctnyeckne coobLleHnsi, BO3MOXHbIE MPUYNHBI HEUCMPABHOCTEN U
€cnocobbl UX YCTPaHEHUS MOXHO HarTu B Tabnuuax 9-13 n 9-14.

Cxema nogknoyeHus ana npumeHeHun 2 n 4

9-28

K oBym pesepBupyembiM LMPPOBLIM MOAYIIAM MOryT 6biTb NOAKMOYEHBI 8
curHanoB npouecca. [ns kaxagoro curHana npouecca kK AByM LdpoBbIM
MOAYNAM ofHOKaHanbHo (aHanm3 Tuna "1-n3-1") nogkntovarotcs aAsa
pesepBupyemMbix gaTymka. CoOTBETCTBYHOLMIA LMAIPOBOMA MOAYIb
obecneynBaeT nNUTaHne AaTYMKOB Vs.

|

&

7 =
Lindoposon | DI <H>

i

mMoZynb BBoda

|

il
LlVlepOBOVl $ DI J <H>

|

mMoZynb BBogda

Puc. 9-23. Cxema noakrnodeHunss SM 326; DI 8 0 NAMUR; ¢ gnarHoctnyeckmum
npepbIBaHNEM AN NPUMEHEeHUn 2 n 4

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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MapameTpbl ANs npumMeHeHUn 2 1 4

Tabnuua 9-10. Mapametpbl SM 326; DI 8 1 NAMUR; ¢ gnarHoctuieckum
npepbIBaHNEM AN NPUMEHeHUn 2 n 4

MapameTphbl Jnana3oH 3Ha4YeHun B Bup O6nactb
peXume oBecneyeHuns | CTaHAAPTHOM AencTens
6e3o0nacHOCTH pexume

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic | Yes/no [[a/HeT] Yes/no [Oa/HeT] | ctatuyeckni | Mogyrnb

Interrupt

[Pa3bnokupoBaTb

AnarHocTuyeckue

npepbiBaHus]

Safety Mode Oa No [Her] ctatudeckuii | Mogyrnb

[Pexum

obecneyveHns

©e3onacHocTH]

Monitoring Time ot 10 go 10000 mc - ctatnyeckun | Mogynb

[Bpemsi koHTpons]

Sensor Evaluation | 1001 Evaluation - ctatndeckuii | Mogyrnb

[AHanu3 gatumkos] | [AHanu3 tuna "1-n3-1"]

Group Diagnosis Yes/no [Oa/HeT] Yes/no [[a/HeT] | cTatnyeckmnin | Kanan

[FpynnoBas

AunarHocTtuvkal

3aknagka "Redundancy [Pe3epBupoBaHue]”

Redundancy Two Modules [[1Ba -* ctatudeckui | Mogyrnb

[PesepBupoBaHue] | mogynsi]

Redundant Module | (Bbibop nmetoieroca | - ctatudeckuii | OpanBep-

[PesepBHbI OOMOSHUTENBHOIOo HbIll 610K

Moaynb] MOAYNS TOro e Tnna)

Discrepancy Time | ot 10 go 30000 mc - ctatudeckun | [ipanBep-

[Bpemsi HbIA 6ok

paccornacoBanusi]

*

Pe3epBleOBaHVIe AByX Monyneﬁ B CTaHAAPTHOM peXunmMme OOJTKHO NMPOoeKTnpoBaTbCA

B NporpamMme nonb30BaTens Tak e, Kak And cTaHaapTHbix mogynen S7-300.
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9.2.5 NMpumeHeHune 5: Pexxum o6ecnevyeHus 6esonacHoctn SIL 3
(ypoBeHb 6e3onacHocTu AK 6, kateropus 4)

Hwxe Bbl HageTe cxemMy NOAKIHYEHUs U napameTpusaumio SM 326;
DI 8 ' NAMUR; ¢ gnarHocTnyecknm npepbiBaHNEM 115

*  npuMeHeHuns 5: pexnm obecneyveHunsa 6esonacHoctn SIL 3 (ypoBeHb
©esonacHocTn AK 6, kateropus 4)

[unarHoctnyeckne coobLLeHNs1, BO3MOXHbIE MPUYNHBI HEUCMPABHOCTEN U
€cnocobbl UX YCTPaHEHUS MOXHO HanTu B Tabnuuax 9-13 n 9-14.

Cxema nogknrouveHus ans npumMmeHeHunsa 5

K umdpoBoMy Moaynto MoryT ObiTb NOAKNIOYEHBI 4 curHana npotwecca. [ns
Ka)xgoro curHana npouecca oguH gatyvk nogknovaeTcs yepes 2 kaHana
(aHanu3 TMna "1-13-2") K AByM pacnonoXeHHbIM Apyr NPOTUB Apyra
BXxoAam LncpoBoro moayns. Lindposon mogyne npegoctaenseT B
pacnopsiXeHne nuTaHve gaTymkoB Vs.

L+
Lindpposon i s
mozynb BBOAa Im T
1 Vs +82B
T Y <ﬂ> HaxopsiLumecs 4pyr npoTus apyra
1Dl _ [ BXOfbl [Nl IPUCOENHEHNS!
Bxonbi 4.7 1I : [AaTUNKOE:
_________________ !
Bxogabl 0...3 | Vs ! ? :g
hd
| 2n6
) B @ 3u7
|
|

Puc. 9-24. Cxema nopakrnodeHuss SM 326; DI 8 0 NAMUR; ¢ gnarHoctnyeckmum
npepbiBaHNEM A1 NPUMEHEHUS 5

MapameTpbl ANA NpUMeHeHUA 5

Tabnuua 9-11. Mapametpbl SM 326; DI 8 1 NAMUR; ¢ gnarHoctuieckum
npepbiBaHNEM A1 NPUMEHEHUS 5

MapameTpbl Onana3oH 3HayeHnn B | Bug O6nacTtb
pexume obecnevyeHus pencTeus
6e3onacHOCTH

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic Interrupt Yes/no [Oa/HeT] ctatndeckui | Mogynb

[Pa3bnokupoBaTb

OVarHoCTMYeCKUE NpepblBaHums]

Safety Mode [Pexum Oa ctatndeckui | Mogynb

obecneyveHust 6esonacHocTu]

Monitoring Time [Bpemsi o1 10 go 10000 mc cTatudeckuii | Mogynb

KOHTpOns]

Sensor Evaluation [AHanus 1002 evaluation [AHanus | ctatnyeckun | Mogynb

[ATYNKOB] TMna "1-n3-2"]

Group Diagnosis ['pynnoBas Yes/no [Oa/HeT] ctatuveckun | Kanan

AmnarHocTtukal

Discrepancy Time [Bpems ot 10 go 30000 mc ctatudeckun | Kanan

paccornacoBaHus]

3aknagka "Redundancy [Pe3epBupoBaHue]”

Redundancy None [OTcyTcTByeT] ctatndeckuii | Mogynb

[PesepBurpoBaHue]

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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9.2.6

NMpumeHeHune 6: Pexxum o6ecnevyeHus 6esonacHoctn SIL 3
(ypoBeHb 6e3onacHocTu AK 6, kateropus 4) ¢ BbICOKUM
K03¢phpMLNEHTOM rOTOBHOCTHU

Hwke Bbl HangeTe cxeMy NOAKMYEHUSA 1 napameTpusaumo SM 326;
DI 8 ' NAMUR; ¢ gnarHocTnyecknm npepbiBaHNEM OJ1S:

*  npuMeHeHuns 6: pexnm obecneyeHnsa 6esonacHoctn SIL 3 (ypoBeHb
BesonacHocTn AK 6, kateropust 4) ¢ BbICOKUM KO3(PPULIMEHTOM
rOTOBHOCTU

[unarHoctnyeckne coobLleHnsi, BO3MOXHbIE MPUYNHBI HEUCMPABHOCTEN U
cnocobbl UX YCTPaHEHUS MOXHO HanTu B Tabnuuax 9-13 n 9-14.

Cxema nogknroyeHus ansa npunmMmeHeHus 6

K oBym pesepsupyembiM LMPOBLIM MOAYINAM MOryT 6biTb NOAKMOYEHbI 4
curHana npouecca. [Ins kaxgoro curHana npouecca K 4ByM LUdpoBbiM
MOAYNAM NogknovarTes Yepes ABa kaHana (aHanus tuna "1-ns3-2") aea
pesepBupyemMbix gaTumka. Kaxgblin 3 KOHTaAKTOB AaTyMka NOABOLAUTCS K ABYM
pacnonoXxeHHbIM Apyr NPpoTUB Apyra BXog4am OfHOro U TOro Xe Moayns.
CooTteeTCcTBYHOLWMIA LUPOBON MOLYNb obecrneynBaeT NuTaHMe 4aTynKoB Vs.

L+
LincbpoBoi i 1
MoZynb BBOAA ﬂ‘M—T
1 vs T 82B
T U <H> PacnonoxeHHble apyr NpoTuB Apyra
1 DI _ BXOZAbl 4118 NPUCOEnNHEHMS
Bxoapl 4...7 i i AaT4uKoB:
_________________ X
Bxoabl 0...3 -} Vs ! (1) Sg
I <H> 216
jor Y 3u7
l |
L+ !
Uudposoit I 1 |
MoZaynb BBOAA (} M |
|y *828B]
I = <H> PacnonoxeHHble apyr NpoTuB Apyra
1Dl _ T BXO[bl AN NPUCOeqUHEHNs
T .
Bxoabl 4...7 i ! AATHMKOB:
“““““““““ 1 X oun4
Bxogbl 0...3 | vs X 145
Ty P 216
iDL ] 3n7
|
|

Puc. 9-25. Cxema noakrnodeHuss SM 326; DI 8 0 NAMUR; ¢ gnarHoctnyeckmum
npepbiBaHNEM A1 NPUMEHEHUS 6

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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MapameTpbl Ana npumeHeHns 6

9-32

Tabnuua 9-12. Mapametpbl SM 326; DI 8 1 NAMUR; ¢ gnarHoctuieckum
npepbiBaHNEM A1 NPUMEHEHUS 6

MapameTphbl Onana3oH 3HayeHnn B | Bup O6nactb
pexume obecneyeHus aencTeus
6e3onacHoCTn

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic Interrupt Yes/no [Oa/HeT] ctatndeckuii | Mogyrnb

[Pa3bnokupoBaTb

AVarHoCTMYecKue npepbiBaHus]

Safety Mode [Pexum Oa cratudeckuii | Mogyrnb

obecneveHns 6esonacHocTu]

Monitoring Time [Bpemsi o1 10 go 10000 mc cratudeckui | Mogyrnb

KOHTpOIs]

Sensor Evaluation [AHanus 1002 evaluation [AHanus | ctatnyeckun | Mogynb

0aT4YMKOB] Tvna "1-n3-2"]

Group Diagnosis ['pynnoBas Yes/no [Oa/HeT] ctatuveckun | Kanan

AunarHocTtuvkal

Discrepancy Time [Bpems ot 10 go 30000 mc ctatuveckun | Kanan

paccornacoBaHus]

3aknagka "Redundancy [Pe3epBupoBaHue]”

Redundancy Two modules [[1Ba cratudeckuii | Mogyrnb

[Pe3epBupoBaHue] Moaynsi]

Redundant Module [PesepBHebin | (BeiGop nmetoLerocs ctatudeckun | [iparneep-

Moaynb) [OMNONIHUTENbHOro HbIA O1OK
MOZynsl TOro e Tuna)

Discrepancy Time [Bpems ot 10 go 30000 mc ctatuyeckun | [ipaneep-

paccornacoBaHus] HbllA 6roK

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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9.2.7 IOunarHoctnyeckmne coodbweHna SM 326; DI 8 0 NAMUR; c
OWarHoCTUYeCKMM npepbiBaHUEM

Bo3MOXHble gnarHocTuYeckme coooLleHuns

Tabnuua 9-13 gaet 0630p AMarHoCTUYECKMX coobLueHnin SM 326;
DI 8 ' NAMUR; ¢ gnarHoctMyecknm npepbiBaHUEM.

[narHoctnyeckne coobLLeHNss CTaBATCA B COOTBETCTBUE KaHany unun scemy
mMoAaynto. HeKOTopre AnarHoCTn4Yeckne coobLLEHNsI NOABASAOTCA TOMbKO npu
onpeneneHHbIX cnyyvyadax npuMeHeHua.

Tabnuua 9-13. OuarHoctunyeckue coobuleHns SM 326; DI 8 I NAMUR; ¢
[ONarHoCTUYECKMM MnpepbiBaHNEM

OwnarHocTtuyeckoe coobLieHue nepepaetca | O6nactb | Boamox-
B cnyvae AEeUCTBUA | HOCTb
npUMeHeHus | AMarHoc- | napameTt-

TUKN pu3auuvu

Wire break or internal error in sensor supply
[O6pbiB NpOBOAA MW BHYTPEHHASA OLIMOKa B
NUTaHUW 4aTYMKOB] 1,2,3,4,56 | Kanan
Short circuit or sensor supply defective
[KopoTkoe 3aMbikaHue nnm HencnpaeeH 0510k [a
NUTaHUa JaTYMKOB]

Short circuit between sensor line u sensor
supply line [KopoTkoe 3ambikaHne mexay
NVHWEN fatyvka v IMHWEN NUTaHns
0aT4rKoB]

Short circuit or wire break on unswitched
sensor line (contact open) [KopoTkoe
3aMblkaHKe unm obpbIB NpoBoAa Ha
HEMOAKIHOYEHHON NMHUKN AaTumKa (KOHTaKT
OTKPbIT)]

Discrepancy error (1001 evaluation) [Ownbka 5,6 Kanan
paccornacosaHus (aHanua tuna "1-n3-2")]

External auxiliary voltage missing
[OTcyTCTBYET BHELLHEE BCMOMOraTenbHoe
HanpspkeHue]

Module not assigned parameters [Mogynb
HenapaMeTpr30BaH]

Wrong parameters on module [HeBepHble
napameTpbl B Moayne] 1,2,3,4,5,6 | Moaynb
Loss of communication [HapyLienue cBsa3u] Het
Module-internal supply voltage failed [Bbiwno
N3 CTPOSi BHYTPEHHEE NuTatoLLee
HanpsbkeHue]

Time monitoring responded (watchdog)
[CpaboTan KOHTPOsb BpeMeHU]

EPROM fault [HencnpasHocTs CIM3Y]

RAM fault [HencnpasHoctb O3VY]

Internal error in read circuit/test circuit or
defective sensor supply [BHyTpeHHss1 oumnbka
B CXEME CUUTbLIBAHWUS/TECTUPOBAHMS UNN
HEeNCNpaBHO NUTaHWE AATYMKOB]

Processor failure [Bbixog u3 ctpost
npoteccopal

Parameter assignment error [Oumbka
napameTpusaumu] (c ykasaHnem nopsiakoBoro
Homepa)

Error in the cyclic redundancy check (CRC)
[Owmnbka KOHTPOMNbLHOW CYMMbI] 3,4,5,6 Mogaynb
Monitoring time for data message frame
exceeded [[MpeBbILLEHO BpeEMS KOHTPOMA ANis
Kazpa coobLLeHnN]

Message frame error during non fail-safe 1,2 Mopgynb
communication [Owwnbka kagpa coobLeHnin
npu o6MeHe AaHHbIMK, He CBSA3aHHLIMU C
obecne4yeHnem 6eszonacHocTu]

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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MpuyYnHBLI HencnpaBHOCTEN U UX YCTPaHeHue

Bbl MOXXETE HaNTW BO3MOXHbIE MPUYNHBI HEMCNPABHOCTEN U COOTBETCTBYHOLLME
cnocobbl UX yCTpaHeHWs Anst OTAENMbHbIX ANAarHOCTUYECKNX coobweHnin SM
326, DI 8 O NAMUR; ¢ gnarHoctmnyecknum npepbiBaHnemM B Tabnuue 9-14.

Tabnuua 9-14.

NAMUR; ¢ gnarHoctu4ecknum npepbisaHnem

OnarHoctuyeckne coobLeHns 1 cnocobbl ux yctpaHeHwusa ana SM 326; DI 8 [

OnarHoctnyeckoe Bo3MOXHbIe NPUYMHbI Cnoco6bl ycTpaHeHus
cooobLieHne HencnpaBHOCTEN

Wire break or internal fault of | O6pbIB NnpoBoga mexay mogynem u | BocctaHoBute coeguHeHne
the sensor supply [O6pbIB gatynkom NAMUR

nposoAa 1Unn BHYTPEHHAA
HEencnpaBHOCTb NCTOYHUKA
NMATaHNA }J,aT‘-WIKOB]

Y KOHTaKTOB, UCMOMb3YEMbIX B
KayecTBe 4aTYMKOB:
OtcyTcTBYyeT nnm obopsaH
nocriegoBaTenbHbI peanctop 10
kKOM HenocpeacTBeHHO Hag
KOHTaKTOM

BctaBbTe
nocriegoBaTenbHbIV PE3NCTOP
10 kOM HenocpencTBEHHO
Ha[ KOHTaKTOM

KaHan He noaknoyeH (pa3oMKHYT)

3abnokmpynte napameTp
"Group Diagnosis [['pynnoBas
awarHocTtukal]" ons aToro
KaHana

BHyTpeHHﬂﬂ HencnpaBHOCTb
NCTOYHUKA NNTaHNA 0aTYUKOB

3ameHuTe Moaynb

Short circuit or sensor supply
defective [KopoTkoe
3aMblKaHWe U HencrnpaBeH
OnoK NUTaHNS 4aTYMKOB]

KopoTkoe 3ambikaHue Ha L + nuHum

YcTpaHuTe KopoTKoe

NUTaHUs JaTYNKOB 3aMblkaHne
Y KOHTaKTOB, UCMOMb3YEMbIX B YcTpaHute KopoTkoe
KayecTBe JaT4YMKOB: 3aMblkaHne
KopoTtkoe 3amblkaHue Ha L+

NOAKMIOYEHHON NNHUM JaT4ymMKa

(KOHTaKT 3aMKHYT)

Y KOHTaKTOB, UCMOMb3YEMbIX B BcTaBbTe

KayecTBe 4aTYMKOB:
OTcyTcTBYET NocnenoBaTenbHbIN
pesuctop 1 kOm B npoBoae,
BeAYLLEM K KOHTaKTy

rnocriegoBaTenbHbIV PE3NCTOP
1 kOm B NpoBoA, BeOyLMI K
KOHTaKTy

BHyTpeHHﬂﬂ HencnpaBHOCTb
NCTOYHUKA NNTAaHNA 0aTYUNKOB

3ameHuTe MoayIb

Short circuit between the
sensor line and the sensor
supply line [KopoTkoe
3aMblkaHVe Mexay NMHUEN
JaTyuvka U NIMHUeN NuTaHus
[aT4mKoB]

KOpOTKOG 3aMblkaHne Mexay
obenmMmu NMHUSMN gaTymka

YcTpaHuTe KopoTKoe
3aMblkaHue

Short circuit or wire break on
unswitched sensor line
(contact open) [KopoTtkoe
3amblkaHne 1nm oopbIB
NpoBOAa Ha HEMOAKIHOYEHHOM
NMHWKN JaTynKa (KOHTaKT
OTKPbIT)]

KopoTkoe 3amblkaHme Ha M
HENOAKMYEHHON NMUHUKN JaTYnKa

YcTpaHuTe KopoTKoe
3aMblkaHue

OO6pbIB NpoBOAa MeXAY MOAYMEM U
[aTynKom

BoccTaHoBUTE coeanHeHne

Discrepancy error (1001
evaluation) [OwnGka
paccornacoBaHus (aHanus
Tmna "1-n3-2")]

OwnboYHbIM curHan npouecca
HeucnpaseHn gatuk NAMUR

MpoBepbTe curHan npouecca;
3aMeHuTe, ecny Heobxoammo,

ngatymk NAMUR
KopoTkoe 3amblkaHne Mexay YcTpaHute KopoTkoe
HEMoAKMIOYEHHOW NMHUEN AaTyMKa U | 3aMblKaHue

NVHWEN NUTaHUS! 4aT4YMKOB

O6pbIB NOOKIMOYEHHOW NIUHUN
Jatyvka Unv IIMHUA NUTaHus
[aT4MKoB

YcTpaHute o6pbIB NpoBoaa

I'IpM napameTpunsaumm yCtaHOBIIEHO
CITULLKOM Marnoe BpemMsa
paccoriacoBaHnA

MpoBepbTe NapameTpr3aLmio
BPEMEHM paccorflacoBaHus

External auxiliary voltage
missing [OTcyTcTBYET
BHeLLHee BCrioMoraTenbHoe
HanpsikeHne]

OTcyTCTBYET NUTatoLLEee
HanpsbxeHwe moayns L+

MNopante nutaHue Ha L+

Module not assigned
parameters [Mogynb
HenapamMeTpu30BaH]

MapameTpbl He 6biNy NepegaHbl B
Moaynb

CHoBa BbINOMNHUTE
napameTpusaumio Mmoayna

9-34
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Wrong parameters on module
[HeBepHble napameTpbl B
mogayne]j

Mogynio nepeaaHbl HEBEpPHbIE
napameTpsbl

CHoBa BbINOMHUTE
napameTpusaumnio Moayns

YcraHoBka nornyeckoro agpeca
monynsi B STEP 7 He cooTBeTcTBYET
agpecy, yCTaHOBMEHHOMY Ha
nepeknoyarene agpecoB Moayrns.

WcnpaBbTe ycTaHOBKY
a[ipecoB 1 CHOBa
napameTpusynTe Mmoaynb

Loss of communication
[HapyweHnue cBaan]

HapyweHue cBasm mexay CPU u
Moaynem, Hanpumep, 13-3a
HENCNpPaBHOCTY COeAMHEHUs C
PROFIBUS vinu Hegonyctumo
BbICOKWX 3NEKTPOMAarHUTHbIX MOMEex

MpoBepbTe coefnHeHve ¢
PROFIBUS

yCTpaHVITe HencnpaBHOCTb

MpeBbILLEHO BpeMst KOHTPOS AJs
Kagpa gaHHbIX

MpoBepbTe NapameTpr3aLmnio
BPEMEHMW KOHTPOISA

Owmbka KOHTPONBHOW CYMMbl,
Hanpumep, 13-3a HefomnycTumo
BbICOKWX 9MEKTPOMAarHUTHbIX MOMEX

yCTpaHVITe HencnpaBHOCTb

CPU nepewen B STOP

MpouwnTaiite
AunarHocTndeckunn bydep

Module-internal supply
voltage failed [Bbiwwro n3
CTPOSsl BHYTPEHHEE nuTatoLlee
HanpsbkeHue)

BHyTpeHHﬂﬂ HencnpaBHOCTb
Hanps>XeHnda nuTaHnAa L+

3ameHuTe MoayIb

Time monitoring responded
(watchdog) [Cpa6oTan
KOHTPOIb BpeEMEHM]

Meperpyska AMarHOCTUYECKUMM
onpocamu (SFC)

YMEHbLUMTE KONTMYECTBO
3anpocoB Ha BbINoJyiHeHNe
AONarHoCTukun

He}J,OI'IyCTVIMO BbICOKMe
ANEKTPOMArHnTHbIE MoMexXu

yCTpaHVITe HencnpaBHOCTb

HewucnpaseH moaynb

3amMeHuTe MOAYMb

EPROM fault
[HencnpasHocTs CIM3Y]
RAM fault [HencnpaBHocTb
0o3y]

He}J,OI'IyCTVIMO BbICOKMe
ANEKTPpOMarHnTHble NomMmexu

yCTpaHVITe nomMmexn n
BbIKIIOYMTE/BKINIOUNTE
nuTavuiee HanpaxeHune

HewucnpaseH moaynb

3ameHuTe MOAYMb

Internal error in read
circuit/test circuit or defective
sensor supply [BHyTpeHHsS
oLIMOKa B cxeme
CUYUTbIBaHWS/ TECTMPOBaHUSA
W HEeNCMpaBHO NTaHne
[aT4mKoB]

Hewucn paBeH MmoayIb

3ameHunTe MoayIb

Processor failure [Bbixog 13
CTposi npoueccopal

He}J,OI'IyCTVIMO BbICOKMe
ANEKTPOMArHnTHbIE MoMexXu

yCTpaHVITe HencnpaBHOCTb

HewucnpaseH moaynb

3amMeHuTe MOaYMb

Parameter assignment error
[Owwubka napametpusaumu] (c
yKasaHvueM nopsiaKoBOro
Homepa)

Owwubka npyn AMHaMMU4eCKon
napameTpusauum

MpoBepbTe NapameTpusaLnio
B Nporpamme rnosib3oBaTens
Ecnu HeoGxoammo,
obpatuTechb B Cnyx0y
noaaep Kk norb3oBaTtenen
SIMATIC (SIMATIC Customer
Support)

Error in the cyclic redundancy
check (CRC) [Owmwnbka
KOHTPOSTbHOW CyMMbl]

Ownbka KOHTPOSBHOW CYMMbI MpU
obmeHe gaHHbIMK mexay CPU n
MoZaynem, Hanpumep, ns-3a
HeaonyCTUMO BbICOKUX
3MEeKTPOMarHUTHbLIX MOMEX Unn
OLWKMBOK KOHTPOSIA NpM3Haka
aKTUBHOCTU

yCTpaHVITe HencnpaBHOCTb

Monitoring time for safety
frame exceeded [[MpeBbILEeHO
BpPEMS KOHTPONS ANs kagpa
obecneveHns 6e3onacHoCTU]

npeBbIUJeHO YCTaHOBIIEHHOe npu
napameTpusaunn BpemMsa KOHTpOIiA
Ana Npu3Haka akTUBHOCTU Moayna

MpoBepbTe NapameTpr3aLmnio
BPEMEHMW KOHTPONS

3anyck curHanbHOro Mogyns
noBbILLEHHON 6e30MacHOCTH

Message frame error during
non fail-safe communication
[Owwnbka kagpa coobLueHnin
npv obmeHe gaHHbIMU, He
CBSA3aHHbIMU C
obecneyeHnem
©esonacHocTH]

B kaZp gaHHbIX BHECEH MPU3HaK
aKTUBHOCTM W/ KOHTPOIbHas
cymMmmMa

MpoBepbTe, UTOOLI B Kagp
[OaHHbIX B Ka4eCTBe Npu3Haka
AKTUBHOCTW W KOHTPONbHOM
cyMmbl 6bin BHeceH "0"

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU

A5E00085586-03
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9.2.8

TexHu4yeckue gaHHble - SM 326; DI 8 0 NAMUR; ¢

ANarHoCTn4eCKum npepbiBaHnem

Pasmepsl u Bec

Pasmepbl W 0O B 0O T (Mm)

800 1250 120

Homep ucnbitaHun KEMA
MakcrManbHbI YypOBEHb
6e3onacHoCTU, JOCTUXKUMBIN B
pexume obecneveHus
6esonacHocTn

no IEC 61508
no DIN V 19250
no EN 954-1

MapameTtpbl 6e3onacHoOCTU
Pabota B pexvmMe pegkux

3anpocoB (cpeaHsas

BEPOSITHOCTb OTKa3a rnpu

3anpoce)

Pabota B pexuMe 4acTbix
UMK NOCTOSIHHBIX 3anNpoCcoB
(BEPOATHOCTL ONacHOro

BbIX04a M3 CTPOs B Yac)

Bec oK. 482
[aHHble moayns

KonunyectBo BxoaoB

e OfHOKaHarbHbIX 8

¢ [ABYXKaHamnbHbIX 4
3aHnmaemoe agpecHoe

NpOCTPaHCTBO

B PII 6 6anToB

B PIQ 4 banta
[OnuHa nuHuMm

¢ 3KpPaHMPOBAHHOM Makc. 200 m
¢ HE3KpaHVMPOBAHHOW makc. 100 m
Bug sawutsl ot 11(2)G [EEX ib] IIC no
BOCMaMEHEHUs EN 50020

99 ATEX 2671 X

1-kaHan. 2-kaHan.

SIL 2 SIL3
AK 4 AK 5,6
Kar. 3 Kar. 4
SIL 2 SIL3

2.74E-06 4.83E-08

3.13E-11 5.51E-13

M3onauus ucnbiTaHa

HanpsiKeHMem

e KaHarnbl OTHOCUTENbHO
3aHeN WWHbI U
HanpsHkeHust Harpysku L+

¢ HanpshkeHve Harpysku L+
OTHOCUTENBLHO 3aaHeNn

1500 B nepem. Toka

500 B nocT. ToKa un
350 B nepem. Toka

LUMHBI

¢ KaHarnbl OTHOCUTENbHO 1500 B nepem. Toka
apyr apyra

MoTpebneHune Toka

¢ 13 3agHeN LWKnHbI makc. 90 mA

¢ 13 HanpsbKeHust Harpy3km  Makc. 160 MA
L+ (6e3 Harpysku)

[MoTepn MowHOCTU MOAYNs Tmn. 4.5 BT

CocTosiHue, npepbiBaHNUs, ANarHocTuKa

MHankaumsa coctosiHus 3eneHbiit
CBETOAMOA Ha
KaHan
MpepbiBaHusA
¢ [unarHocTnyeckoe MapameTtpusyetcs
npepbiBaHve
[unarHoctnyeckme yHKL N MapameTtpusyertcs

¢  VMHAMKAaUMS rpynrnoBon KpacHbI CBETOAMOA

owmnbKm (SF)

*  MHAMKauus 3eneHbln
oTKkasobe3onacHoro ceeroguog (SAFE)
pexuma

¢ BO3MOXHOCTb CYATBLIBAHMSA BO3MOXHO
[ONarHocTU4eckomn
MHdopMaLum

Bbixoabl ICTOYHUKA NMUTAHUA [ATYMKOB

HanpsixeHus, TOKU, noTeHUmMansbl

HomuHanbHoe nuTatowee

Harnpsi>XeHNe 3MEeKTPOHUKMN U
narymkos L+

3awmTa oT obpartHomn
nonsipHoOCTH
Bydepusauumsa

OTKIMIOYEHMST HanpsXKeHNs
KonnyecTBo ogHOBpEMEHHO
yrnpaensieMbIX BXOL0B
"Opn3oHTanbHbIA MOHTaX

no 60 °C

BepTukanbHbI MOHTaX

no 40 °C

[anbBaHM4Yeckas pa3Bs3ka

Mexay KaHanamu u
3alHeN LWMHOM
Mexay KaHanamu u
MNCTOYHMKOM NMUTaHKSA
3MEKTPOHMKM

MexXay KaHanamm

24 B nocrt. ToKa

Oa

5mc

Oa
Oa

Oa

KonunyecTBo BbIXOO0B

BbixogHoe HanpsixeHne

3awmTa oT KOpPOTKOro

8
8,2 B nocT. Toka
[a, anekTpoHHas

3aMblKaHUA

Yka3aHus no TexHuke 6e30nacHOCTH (CMm.
onucaHue cooTBeTcTBUSA B [pnnoxeHun)

Honyctmas pasHoCcTb
noTeHumanos

MexXay pasnuyHbIMu
uenamu Toka [EEX]
MexXay pasnuyHbIMu
uenamu Toka [He EEX]

60 B nocT. Toka
30 B nepem. Toka
75 B nocT. Toka
60 B nepem. Toka

9-36

HauBbicluve 3HadeHus ans

BXOAHbIX Liernen Toka (Ha

KaHan)

Uo (BbIxogHOe HanpshkeHne makc. 10 B
XOJI0CTOro xoaa)

Iy (ToK KOpOTKOrOo Makc. 13.9 MA
3amblKaHWs1)

Py  (MOWHOCTL Harpysku) makc. 33,1 mBT

L, (monycTumas BHewHas  makc. 80 MIH

VMHOYKTUBHOCTb)
Co, (monyctumas BHewHsss  makc. 3 MKP
EeMKOCTb)
U, (HanpskeHue npu Makc. 60 B nocr.
BbIXOJ€E M3 CTPOs) TOKa
makc. 30 B nepem.
ToKa
T, (monyctumas makc. 60 °C
Temneparypa

oKpyXatoLen cpeabl)

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
A5E00085586-03
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[aHHble ans BbIGopa gaTymka

Bpems, yactoTta

Hatuunk

BxoaHow Tok
¢ npv curHane "0”

¢ npvcurHane "1”

no DIN 19234 unu
NAMUR

ot 0,35 oo 1,2 MA
ot 2,1 no 7 MA

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU

A5E00085586-03

BHyTpeHHee Bpems 06paboTkum
(6e3 BxogHOro 3anasapiBaHus)
ons

e CTaHOapTHOrO pexuma

¢ pexvma obecneyeHuns
6e3onacHocTn

BxoaHoe 3anasabiBaHue
. u3"0"g™"
. w3"1"g"0"

Bpems kBuTUpoBaHus

7M. Makc.

55 mc 60 mc
55 mc 60 mc

ot 1,2 no 3 mc
ot 1,2 no 3 mc

¢ B CTaHOApTHOM pexume Makc. 68 mc
¢ B pexume obecrneyeHus Makc. 68 mc
BesonacHocTn
MuHUManbHasa onNUTenbHOCTb MuH. 38 mc
curHana garyvka
9-37
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9.3 SM326; DO 10 0 24 B nocrT. TOKa/2A; c
ANarHoCTUYECKUM npepbiBaHNEM

9.3.1 CBouncTBa, BUp cnepeagm, cxema npucoeamHeHus m
npUHUUNUanbHas cxema

Homep ansa 3akasa
6ES7 326-2BF00-0ABO

CBowcTBa

SM 326; DO 10 024 B nocT. Toka/2A; ¢ ANarHoCTM4YeckMM npepbiBaHNEM
UMeeT crneayoLLne CBOMCTBRA:

* 10 Bx0OpQOB, ranbBaHM4eCKM pa3Ba3aHHbIX rpynnamm no 5
e BbIXogHOW TOK 2 A
*  HOMMHarnbHOE HanpskeHue Harpysku 24 B nocT. Toka

° npurogeH And anekrpoMarHUTHbIX KrnanaHoB, KOHTAKTOPOB NMOCTOAHHOIO
TOKa N UHOUKATOPHbLIX J1aMn

* 2 NpUCOEAMHEHUS Ha BbIXOA

—  OfHO npucoeanHeHWe ANns O4HOKaHaNbHOMO ynpaeneHus
NCNOSTHUTENbHBIM YCTPONCTBOM (6€3 nocrnegoBaTensHOro AMoaa)

— O[HO NpucoeauHeHVe Ans pe3epBupyemMoro ynpasneHums
NCNOSTHUTENbHBIM YCTPONCTBOM (C NocnenoBaTesibHbIM SMOL0M)

*  MHAMKauua rpynnoeoin owmndku (SF)

*  MHAuKaTop pexmma obecneveHusa 6esonacHocTn (SAFE)

*  MHAMKATOP COCTOSAHUS ANs KKAOro kaHana (3eneHbl ceetToamon)
*  napameTpusyemas AuarHocTuka

*  MapameTpusyemMoe AnarHoCTUYECKOE NnpepbiBaHne

*  MapamMeTpusyeMblii BbIBOA 3aMEHSIIOLLEN0 3HAYEHUS B CTaHAaPTHOM
pexume

*  BO3MOXHOCTb UCMOSb30BaHWS B CTaHOAPTHOM PEXMME U B pexunve
obecnevyeHuns 6eszonacHoOCTU

Pe3epBM pyemMbié BbiIXOAHblI€ CUIHAlbI

A Yka3aHue no 6e3onacHocTun

Bbixog ¢ nocnegoBatenbHbIM AUOA0M MOXET ObITb MCNOMb30BaH Ans
pe3epBMPYEMOro yNpaBreHnUst UCMOSNTHUTENbHBIM YCTPOWCTBOM.
PesepBrpyemoe ynpaBrneHne MoXeT OCYLLECTBNATLCS OT 2 pas3fmyHbIX
mMogaynen 6e3 BHELHEro coegnHeHns. 3Ty ABa CUrHANbHbIX MOAYNS OOMKHbI
MMETb OAMH M TOT XX€ ONOpHbIN noTeHuman (M).

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
9-38 A5E00085586-03
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Bua cnepeam

WHawmkaTo, L— y
A P - - Ha kaxgbin kaHan (ot 0 go 9):

rpynnoBow o o o
oLmbkn — o g = E
KpacHbI = I ]

o] ] o]

=P a] = WHauvkaTop
WHauvkaTop = = = COCTOSAHUSA—
pexvuma ° 2 3efieHbIN
obecneyeHus o |
6esonacHocTV— B o Anpec 6uta
3eneHbin (51 5

] D d ]

o] 2 |

o] ©]

Mcnonb3oBaHue ppoHTLLTEKEPa (32

o] o] | nepemHen oBepLen) Ans:

53 51| - MPUCOEANHEHUS BbIXOLOB

5] P a 5/ | - MMTatoLLero HanpsbkeHns Modyns

8 5| | - MMTAIOLLEro HaNpsXKeHNs Harpyskm

54 8 BbIXO10B

] ]

o o]

] D d ]

o] S

2] El

o] [°]

—

Puc. 9-26. Bupg cnepenn SM 326; DO 10 [ 24 B nocT. Toka/2A; ¢ ANarHoCTUYECKUM NnpepbiBaHUEM

PacnpepeneHue aapecoB

Ha cnepytowiem pucyHke nokasaHo COOTBETCTBME KaHarnos agpecam B

CTaHOapTHOM pexumve.

BbixogHon 6anTt x
(ot Ax.0 go A x.4)

BbixogHon 6anT x
(ot Ax.5 go Ax.7)

- =
0 (5]
1 6]
R 7]
< <0
@ 1
<

X = HavanbHbI agpec Moayns

BbixogHon 6anT x+1
(Ax+1.0, Ax+1.1)

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU

A5E00085586-03
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Cxema npuncoeanHeHuAa U npuHunnuarnbHada cxema

Ha puc. 9-27 nokasaHa cxema NpucoeamnHeHus n npuHumnuansHas cxema SM
326; DO 10 O DC 24V/2A; c gnarHoCTU4EeCKUM NnpepbiBaHNEM.

3awmTta ot
nepeHanps- 21 1L+

KEeHUN 22_| 1M Lj 24 B

N 3 23
* - CocTosiHnE ]
L] BbixogHon gpansep IB 24, L]
94—¢<]J w T
N - Y= —[> 26, K]
- D7_¢<;j T Lééﬂ@ L
M
N 9 T EZ»(f D ) 2 29 NB
LY 104 Noruka n g | 130, L
npncoean- [naBHbIN —
L 12 HeHune K BbIKNOYaTeNb _ 32 L
I 3aHen T
T Dl&%r wnHe 7) tiﬁ {} J|>§-33o -
Hi 15 - cqov?Ti?;;?je - 38 7ﬁ
L] .16 = B 36, L
2L+ | A7, . )¢ __.37,0 3L+
2L+ 18 i 38,1 3L+
2M L OunarHocTtuka o 3M
2M Z;:: i::z 3M
Mepekntovatens | SF %\\ SAFE %\\
agpeca M M

Puc. 9-27. Cxema npucoeguHeHust n npuHumnuansHasa cxema SM 326; DO 10 [ 24 B nocT. Toka/2A;
C AVAarHOCTUYECKNM NpepbiBaHMEM

Homepa kaHanoB B pexume obecneyeHus 6e3onacHoOCTU

B dyHKuUmax obecneveHus 6esonacHocTn Beixogbl SM 326; DO 10 O 24 B
NoCT. ToKa/2A; C ANarHOCTUYECKNM NPepPbIBAHUEM aapPECYHTCS C MOMOLLbIO
HOMepoB kaHanoB. C NOMOLLbIO HOMEPOB KaHanoB O4HO3HAYHO
naeHTNULMPYTCA BbIXOA4b! B 0TKa3obe30nacHbIX ApanBepHbIX 6riokax u
Ha3Ha4alTCH OTHOCALLMECS K KaHanaM AnarHoCTUYeckme coobLyeHms.

Howmep kaHana: CneBa Nl el CnpaBa
0 o bl | 5
1 1 6 6
g
2 2 "l 7
3 B 40| 8
4 N ! 9

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
9-40 A5E00085586-03
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9.3.2 NMpumeHeHna SM 326; DO 10 (024 B nocrT. ToKa/2A; ¢
AWarHoCTUYeCKUM npepbiBaHUEM

Bbi6op npuMeHeHus

Puc. 9-28 nomoxeT Bam BblbpaTb NpUMEHEHME B COOTBETCTBUM C
TpeboBaHMAMM K 0TKa306€30MacHOCTHN 1 OTKA30yCTOMYNBOCTM (KoadhdmumneHTy
rotoBHOCTU). Ha cneaytoLmnx cTpaHuLax Bbl CMOXETE BbISICHUTb, Kak
NoAKMoYaTh MOAYb NS KaXA0ro NPUMEHEHNS 1 Kakne napaMmeTphbl Bbl
OOIMXHbI ycTaHoBUTb B STEP 7 ¢ nomoubio AononHuTenesHoro naketa S7 F
Systems [Cuctembl noBbILEHHON 6e3onacHocTn S7].

|
CTaHOapTHbIN peXxum | Pexum obecneyeHns 6e3onacHoOCTU
|
Her |
| Pexum obecrieueHuns
| ©30MacHOCTU?
|
|
|
| SIL3
I Tpebyembii knacc (AK'6, kar. 4)
I 6e3onacHocTn?
|
| SIL 2
| (AK 4, kar. 3)
|
Y I
Oa I Oa Oa
Mogaynb pesepsupyetcst | Mogaynb pesepBupyeTcs? Mogaynb pe3sepsupyeTcs?
|
|
Her :
|
|
SIL 2 SIL 2 SiL3 SIiL 3
CraHgapTHbii CTaHAapTHbIN pexum, Pexum obecneyeHus Pexum o6ecneveHus Pexum Pexum obecneyeHus
pexum OTKa30yCTON4MBOCTb 6e3onacHocTH Ge3onacHocTH, obecneyeHus Ge3onacHocTH,
OTKa30yCTONYMBOCTb 6€e30MacHOCT OTKa3oyCTOMYMBOCTb
|
Y vy | v v Y Y
MNpumeHeHusi ¢ 1 no 6
I
1 2 } 3 4 5 6
cM. cM. | cM. cM. cM. cM.
cTp. 9-42 cTp. 9-44 ! cTp. 9-42 cTp. 9-44 cTp. 9-42 cTp. 9-44

Puc. 9-28. Bblbop npumeHeHust

npepbiBaHNeM

- SM 326; DO 10 (024 B nocT. Toka/2A; ¢ AnarHocTu4eckum

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU

A5E00085586-03
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UcknroyeHue "TeMHbIX" nepMoaoB B pexume obecneyeHus 6esonacHocTu

/N

9.3.3

YkaszaHue no 6e3onacHocTu

Mpw “cnonb3oBaHUM UCTNIONMHUTENBHBIX YCTPOMCTB, KOTOpbIE pearnpyoT
CINULLIKOM ObICTPO TONBKO NPU MPUIIOXKEHUN TECTOBOIO curHana "TeMHbIn
nepuog" (T.e. < 1 Mc), Bbl, HECMOTPS Ha 3TO, MOXETEe UCNONb30BaTh
BHYTPEHHIOK KOOPAUHALUMIO TECTMPOBaHWUSI NyTEM NaparnsenbHOro BKIOYEHUS
OBYX HaxO4sALWMXCA HAaNpOTMB APYr ApYyra BbIXOAO0B (C nocrnenoBaTernbHbIM
avogom). Mpn napannensHOM BKIKOYEHUN "TeMHbIE" Neproabl NoAaBMsTCA
(cMm. cTp. 9-46).

MpumeHeHune 1: CTaHpapTHLIN peXxum, NMpumeHeHune 3: Pexum
obecne4vyeHus 6esonacHocTu SIL 2 (ypoBeHb 6e3onacHocTu
AK 4, kaTeropus 3) n NMpumeHeHune 5: Pexxum obecneyeHus
6e3onacHocTn SIL 3 (ypoBeHb 6e3onacHocTn AK 6,
KaTteropus 4)

Hwxe Bbl HangeTe cxeMy NoaknyYeHna n napametpusaumo SM 326; DO 10
UJ 24 B nocT. Toka/2A; ¢ AnarHoCTUYECKUM NpepbiBaHNEM A5

*  MpUMeHeHna 1: CTaHAapPTHLIN PEXUM

*  npumeHeHns 3: pexmnm obecneyveHnsa 6esonacHoctn SIL 2 (ypoBeHb
©esonacHocTn AK 4, kateropus 3)

*  npuMeHeHuns 5: pexnm obecneyeHnsa 6esonacHoctn SIL 3 (ypoBeHb
©esonacHocTn AK 6, kateropus 4)

OnarHocTnyeckme coobLLeHnsi, BO3MOXHbIE NPUYUHBI HEUCNPaBHOCTEN U

cnocobbl MX YCTPaHEHUS MOXHO HanTu B Tabnuuax 9-17 n 9-18.

Cxema noakntoyeHus ansa npumeHeHmn 1,3 u 5

9-42

OagHum undppoBbIM MoaynieM MoryT BbiBoanTbes 10 curHanos npouecca. [ns
KaXkgoro curHana npowecca ogHOMOMOCHO NOAKM0YaeTCsl O4HO
NCMNOSMHUTENBHOE YCTPOMCTBO. VICTOMHMK NUTaHNS Harpy3ky nogkmoyaeTcs K
undppoBoMy Moaynto Ha knemmax 2L+/2M, 3L+/3M.

Lindoposoin
Moaynb BbiBOAa

Puc. 9-29. Cxema noakrnodeHuss SM 326; DO 10 24 B nocTt. Toka/2A; ¢
[ONarHoCTMYECKUM npepbiBaHNeM Ans npuMmeHeHnin 1, 3m 5

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
A5E00085586-03
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MapameTpbl gna npumeHeHMn 1,3 n 5

Tabnuua 9-15. Mapametpbl SM 326; DO 10 [ 24 B nocT. Toka/2A; ¢ onarHoCTUYECKUM
npepbiBaHNEM AN npuMeHeHun 1, 3n 5

MapameTpsbl Ovnana3oH 3Ha4YeHUn Bupg O6nacTtb
Pexum o6ecneyenns | CtaHgapTHbIN AencTeusi
6e30nacHoOCTH pexum

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic | Yes/no [Oa/HeT] Yes/no [Oa/HeT] | ctatuyecknii | Mogyrnb

Interrupt

[PasbnokupoBaTb

AnarHocTmyeckue

npepbiBaHus]

Mode [Pexnm] » Safety mode in » Safety mode |crtatnueckun | Mogynb

accordance with [CtaHpapTHLIN
SiL2/safety level AK4 pexnmv|
[Pexunm obecneveHus
6esonacHocTu B
COOTBETCTBUU C
SIL2/ypoBeHb
©e3onacHocTn AK4]
» Safety Mode in
accordance with
SIL3/Safety Level AK5,
6 [YpoBeHb
obecneyveHns
6esonacHocTu B
COOTBETCTBUU C
SIL3/ypoBeHb
6esonacHocTn AKS, 6]

Monitoring Time o1 10 no 10000 mc - ctatudeckuii | Mogyrnb

[Bpemsi koHTponsi]

Signal Changes Yes/no [Oa/HeT] - ctatudeckuii | Mogyrnb

Daily or More (Tonbko ans SIL

Often [CurHan 3/ypoBeHb

n3MeHsieTcs 6esonacHoctu AK5, 6)

eXeaHEeBHO unm

vaule]

Behavior at CPU- | - *  Apply cTaTnyeckum

STOP [MoBeneHue Substitute Mogyrnb

npw nepexoae Value

CPU B STOP] [MpunoxuTb

3aMeHsoLLe
€ 3HaveHue]
* Keep Last
Valid Value
[CoxpaHutb
nocnegnHee
aonyctumoe
3HayeHue]

Group Diagnosis Yes/no [Oa/HeT] Yes/no [[a/HeT] | cTaTnyeckmnin | Kanan

[FpynnoBas

amnarHocTtukal

Apply Substitute - Yes/no [[a/HeT] | cTaTnyeckmnin | Kanan

Value "1"

[MpunoxuTb

3amMeHsoLee

3HayeHune "1"]

3aknagka "Redundancy [Pe3epBupoBaHue]”

Redundancy None [OTcyTcTByeT] - ctatudeckuii | Mogyrnb

[Pe3epBupoBaHue]

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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9.3.4

Cxema nogkno4yeHus ansa npumeHeHun 2,4 n 6

9-44

MpumeHeHue 2: CTaHQaPTHLIN PEXUM C BbICOKUM

Ko3adhpuLuneHToM rotToBHOCTU U NMpumeHeHue 4: Pexxnm
obecneyeHusn 6esonacHocTu SIL 2 (ypoBeHb 6e3onacHOCTH
AK 4, kaTteropusi 3) ¢ BbICOKUM KO3(hpPULIMEHTOM FrOTOBHOCTU U
NMpumeHeHune 6: Pexxum o6ecnevyeHus 6esonacHoctn SIL 3
(ypoBeHb 6e3onacHocTu AK 6, kateropus 4) ¢ BbICOKUM
K03¢phpMLNEHTOM rOTOBHOCTHU

Hwxe Bbl HageTe cxemMy NogknoyeHns n napametpusaumio SM 326; DO 10

UJ 24 B nocT. Toka/2A; ¢ AnarHoCTUYECKUM NpepbiBaHNEM ON1S:

NPUMEHEHNS 2: CTaH4APTHbIA PEXMM C BbICOKUM KOS DULNEHTOM

FOTOBHOCTU

npumeHeHus 4: pexxum obecneyeHnst 6esonacHocT SIL 2 (ypoBeHb
BesonacHocTn AK 4, kateropus 3) ¢ BbICOKMM KO3(hPULIMEHTOM

FOTOBHOCTU

npumeHeHns 6: pexxum obecneyeHnst 6esonacHocTn SIL 3 (ypoBeHb
©esonacHocTn AK 6, kateropust 4) ¢ BbICOKMM KO3(hPULIMEHTOM

FOTOBHOCTU

[narHoctnyeckne coobLLeHNsi, BO3MOXHbIE MPUYNHBI HEUCMPABHOCTEN U

€cnocobbl MX YCTPaHEHUS MOXHO HanTu B Tabnuuax 9-17 n 9-18.

W3 aByx pesepBupyemMbix LMPOBbIX MOAyren MoXHO BbiBeCcTn 10 curHanoe
npouecca. [nga kaxaoro curHana npouecca TpebyeTcs 0gHO UCMONMHUTENbHOE
YCTPOWCTBO, yNpaBnsiemMoe C pe3epBMpoBaHNEM ABYMS LIMpPOBbLIMU
MoaynsamMu. Bnok nuTaHusa Harpysky NOAKMYaAETCst K COOTBETCTBYHOLLEMY

undppoBoMy Moaynto Ha knemmax 2L+/2M, 3L+/3M.

I 2L+

Lindoposoi

| ]—
D [V I G B
MoZyIb BbiBOAA

'V

Lindbposoi Il oM
MoZynb BblBOAA IY

Puc. 9-30. Cxema noaknodeHuss SM 326; DO 10 24 B nocTt. Toka/2A; ¢

ONarHOCTUYECKMM NpepbIBaHNEM ONS NPUMEHEHUA 2, 4 n 6

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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MapameTpbl ANA NnpuMmeHeHMn 2,4 n 6

Tabnuua 9-16. Mapametpbl SM 326; DO 10 [ 24 B nocT. Toka/2A; ¢ oMarHoCTUYECKUM
npepbIBaHNEM AN MTPUMEHEHUN 2, 4 n 6

MapameTphbl Ovnana3oH 3Ha4YeHUn Bup O6nacTtb
Pexum CtaHAapTHbIN Aencrena
obGecneyeHusn pexum
6e3onacHoOCTn

3aknagka "Inputs [Bxogbi]"

Enable Diagnostic Yes/no [Oa/HeT] Yes/no [Oa/HeT] | ctatuyecknii | Mogyrnb

Interrupt

[Pa3bnokupoBaTb

AnarHocTmyeckue

npepbiBaHus]

Mode [Pexnm] » Safety modein |+ Standard ctatudeckuii | Mogyrnb

accordance mode
with SIL2/safety [CTtaHpapT-
level AK4 HbI peXxum]
[Pexum
obecneyveHns
6esonacHocTu
B COOTBETCTBUU
¢ SIL2/ypoBeHb
6esonacHocTu
AK4]

* Safety Mode in
accordance
with
SIL3/Safety
Level AK5, 6
[YpoBeHb
obecneyveHns
6esonacHocTu
B COOTBETCTBUU
¢ SIL3/ypoBeHb
6esonacHocTu
AK5, 6]

Monitoring Time o1 10 go 10000 mc | - cratndeckuii | Mogyrnb

[Bpemsi koHTpons]

Signal Changes Yes/no [Oa/HeT] - ctatndeckuii | Mogyrnb

Daily or More Often | (tTonbko ans SIL 3/

[CurHan YPOBEHb

N3MeHsieTcs 6e3onacHocTn

eXeagHeBHOo unu AKS5, 6)

vaule]

Behavior at CPU- - *  Apply CTaTU4ECKUN

STOP [MoBeaeHue Substitute Mopgynb

npw nepexone CPU Value

B STOP] [MpunoxuTb

3aMeHsoLLe
e 3Ha4eHue]
* Keep Last
Valid Value
[CoxpaHutb
nocnenHee
aonyctumoe
3HaveHue]

Group Diagnosis Yes/no [Oa/HeT] Yes/no [[a/HeT] | cTaTnyeckmnin | Kanan

[FpynnoBas

OuarHocTukal

Apply Substitute - Yes/no [Oa/HeT] | ctatndeckuin | KaHan

Value [MNpunoxuTb

3amMeHsoLee

3HadveHne] "1"

3aknagka "Redundancy [Pe3epBupoBaHue]”

Redundancy Two Modules [OBa | -* cratndeckuii | Mogyrnb

[PesepBupoBanune] | moayns]

Redundant Module | (Bbibop - ctatudeckun | [iparnBep-

[Pe3epBHbI nmetoLerocs HbIlA 6ok

MoZaynb] OOMNONMHUTENBHOrO

MOZAYNs TOro e
TMna)

*

Pe3epBleOBaHVIe AByX Monyneﬁ B CTaHOAPTHOM peXnmMe NpoeKTupyeTcd B

nporpaMmMe nonb30BaTens Tak Xe, Kak Ans craHgapTHeix Mmogyrnen S7-300.

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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MapannenbHoe BKMOYEeHUE ABYX BbIXOAOB AMA noAaBrneHus "TeMHoro"

nepuvopa

9-46

MapannenbHoe BKNOYEHME OBYX BbIXOOO0B 4SS NoAaBreHus "TeMHoro"
nepuoga BO3MOXHO BO BCEX NMPUMEHEHMUSIX B pexxume obecneveHns
©esonacHocTu (3, 4, 51 6).

CoeauHuTe ABa pacnonoXeHHbIX APYr NPOTUB Apyra BbiXo4a
nocnegoBaTefibHbIM AMOAOM C OAHUM BbIXOAoM. [1py TakoM coeanHeHUn n
NCMONb30BaHWUN BHYTPEHHEN KOOPAMHALIMN TECTUPOBAHMS MEXAY BbIXO4aMM
0...4 n5... 9, Bbl nogaBnsieTe TectoBbIn UMnynec "0" ("reMHbIR" Nnepuon).

1L+
Lindoposoi \

MOZyJb BbIBOAA 1M

Cnpaga: 3M 1
KaHanbl 5...9 \ ¢

|
Cnesga:
kaHanbl 0...4 }
|
\

CurHanbHble MO4YNN NOBbLILLEHHON 6€30MacHOCTU NapamMeTpPU3yrTCs, Kak 3TO
OMMCAaHO AN PasnuYHbIX NPUMEHEHWI Ha NpeabIAyLINX cTpaHuuax. Ans
B3aVMHOr0 COeAMHEHNsT AOMNONMHUTENBbHBIX NapaMeTpoB He TpebyeTcs.

O6paTnTe BHMMaHMe, YTO BMECTO OOHOMO BbIXOA4a BCEraa OOSMKHbI
OLHOBPEMEHHO YNpaBnaTbCA ABa COEANHEHHbIX Mexay cobon Bbixoaa. [Ans
OLHOro curHana npouecca B pesepsupyemon nepudepumn TpebyeTcs B LEenom
4 BbIxOOa ¢ nocrnenoBaTeribHbLIM ANOA0M.

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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9.3.5 OunarHoctnyeckmne coob6eHmnsa SM 326; DO 10 024 B nocr.
ToKa/2A; ¢ AMarHOCTUYECKUM NnpepbiBaHUEM

Bo3MOXHble gnarHocTuYeckme coooLleHuns
Tabnuua 9-17 paet 0630p gMarHocTudeckmx cooblueHmn SM 326; DO 10 U 24
B noct. Toka/2A; ¢ AnarHoCcTUYECKNM NpepbiBaHNEM.

[narHoctnyeckne coobLLeHNss CTaBATCA B COOTBETCTBUE KaHany unu scemy
mMoAaynto. HeKOTopre OnarHoCTU4Yeckne coobLLEeHNsI NOABASAOTCA TOMbKO npu
onpeneneHHbIX cnyyvyadax npuMeHeHua.

Tabnuua 9-17. OuarHoctnyeckue coobuleHns SM 326; DO 10 [ 24 B nocT. Toka/2A; ¢
[ONarHoCTUYECKMM MnpepbiBaHNEM

OwnarHocTtuyeckoe coobLieHue nepenaerca B | Obnactb | Boamox-
cnyvae OEeUCTBUSA | HOCTb
npuMeHeHMUs1 | AuMarHoc- | napameTt-

TUKN pu3auuu

Wire break [O6pbIiB npoBoaa]

Short circuit to ground at the output or output
driver defective [KopoTkoe 3ambikaHue Ha 1,2,3,4,56 Kanan Oa
3eMI0 Ha BbIXOAE WK HeUCNpaBeH BbIXOAHON
apavisep]

Short circuit to L+ at the output or output driver
defective [KopoTkoe 3ambikaHne Ha L+ Ha
BbIXOAE UM HEeUcrnpaBeH BbIXOAHOW ApanBep]

External auxiliary voltage missing [OTcyTcTBYET
BHELUHEeE BCMOMOraTeNibHoe HanpshkeHne]
Module not assigned parameters [Mogynb
HenapaMeTpr30BaH]

Wrong parameters on module [HeBepHble
napameTpbl B Moayne]

Loss of communication [HapyLieHue cBsa3u]
Module-internal supply voltage failed [Bbiwwro n3
CTPOSl BHYTPEHHEE NMUTAOLLEE HaNPsPKEHNE]
Time monitoring responded (watchdog) 1,2,3,4,5,6 | Mopymb
[CpaboTan KOHTPOsb BpeMeHU]
EPROM fault [HencnpasHocTs CIM3Y] Het
RAM fault [HencnpasHocts O3VY]

Internal error in read circuit/test circuit or
defective sensor supply [BHyTpeHHsst ounbka B
CXEME CYMTbLIBAHUSA/TECTUPOBAHNUS NN
HEeMCnpaBHO NUTaAHWE AATYMKOB]

Processor failure [Bbixoa 13 cTpost npoueccopal
Parameter assignment error [Oumbka
napameTpusaumu] (c ykasaHnem nopsiakoBoro
Homepa)

External load voltage missing [OTcyTcTBYeT
BHELUHEE HAaNPsKEHNE Harpysku]

Defective main switch [HencnpaBeH rnmaBHbIv
BblKtoMaTens|

Defective output driver [[ledekT BbIXOAHOTO
apansepal

Excess temperature at output driver
[MpeBbIWeHWEe TeMnepaTypbl HA BLIXOAHOM
apavisepe]

Load voltage not connected [He npucoegunHeHo
HanpshkeHne Harpysku|

Defective load voltage or not connected
[HanpspkeHvne Harpy3ku HeMcrpaBHO Unu He
NoAKNtoYeHo]

Error in the cyclic redundancy check (CRC)
[OLumbKa KOHTPOMBLHOM CYMMbI] 3,4,5,6 Mopgynb
Monitoring time for data message frame
exceeded [[MpeBbILLEHO BpEMS KOHTPOMA ANis
Kazpa coobLLeHnN]

Message frame error during non fail-safe 1,2 Mopgynb
communication [Owwnbka kagpa coodLeHnr npn
obMeHe faHHbIMK, He CBA3AHHLIMK C
obecne4yeHnem 6e3zonacHocTu]

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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MpuyYnHBLI HencnpaBHOCTEN U UX YCTPaHeHue

Bbl MOXXeTE HaNT BO3MOXHbIE MPUYNHBI OLLMOOK U COOTBETCTBYIOLLME
cnocobbl MX YyCTpaHeHWs Anst OTAENMbHbIX ANAarHOCTUYECKNX coobweHnin SM
326, DO 10 [0 24 B nocT. Toka/2A, ¢ AnarHoCTUYECKUM NpepbIBAaHNEM B
Tabnuue 9-18.

Tabnuua 9-18.

B nocrt. Toka/2A; ¢ AnarHoCTU4EeCKUM NpepbIBaHNEM

OnarHoctuyeckne coobLueHnss 1 cnocodbl ux yctpaHenusa ana SM 326; DO 10 [0 24

OunarHoctnyeckoe |Pacno3HaBaHue | Bo3MOXHble NPUYMHbI Cnoco6bl
cooblweHne HEUCNPaBHOCTU | HEUCNMPABHOCTEN yCTpaHeHus
Wire break [O6pbiB | Tonbko B criydae | O6pbiB npoBofa Mexay moayrnem n - | BocctaHoBuTe
npoeoaal "1" Ha BbIxoge MCNOJNTHUTENbHBIM YCTPOMCTBOM coeauHeHne
unm KaHan He noaknoyeH (pa3oMKHYT) 3abnokupywTe
npv TeCTUpoOBa- "Group diagnosis
HuM B "cBeTrnomM" [Fpynnosyto

nepuoae* amnarHoctuky]" ons
3TOro KkaHana
Y BbIXOZOB C nocreaoBaTenbHbIM YcTtpanute
avopom: KopoTkoe 3amblkaHune KopoTkoe
BbixoAa Ha 1L+ ncTovHuka nuTaHna | 3ambikaHue
mMoayns
Y BbIXOZOB C NocreaoBaTenbHbIM YcTtpanute
avopom: KopoTkoe 3amblkaHune KOpoTkoe
MeXay KaHaramu ¢ pasnmyHbIMU 3amblkaHve
curHanamu
Short circuit to Tonbko B cnyyae | [Neperpyska Bbixoga YcTpanute
ground at the output | "1" Ha BbIxOAE neperpysky
or output driver unu KopoTkoe 3ambikaHue Bbixoga Ha M | YcTpaHuTte
defective [KopoTkoe | npu KOpOoTKOE
3amblkaHne Ha TECTMPOBAaHWM B 3amblkaHve
3emrito Ha BbIxoae "ceetnom" MoHMXEHHOE HanpsXeHve MpoBepbTe
unun HeucripaseH nepvone* WCTOYHUMKA MUTaHUA Harpysku WCTOYHUK NUTaHUSA
BbIXOOHOU /:lpaVlBep] Harpyskm
HeucnpaBeH BbIXOAHOW ApanBep 3ameHuTe Moaynb
Short circuit to L+ at | Tonbko B cnyvae | KopoTkoe 3ambikaHue Bbixoda Ha YcTtpanute
the output or output | "1" Ha BbIxoae 1L+ UCTOYHMKa NUTaHWA MOy NS KOpOoTKOE
driver defective 6e3 nocneposa- 3aMblkaHne

[KopoTkoe
3aMblkaHue Ha L+ Ha
BbIXO4E Unu
HeuncnpaBeH
BbIXOOQHOW ApaniBep]

TenbHoro Avoaa
unm

y BbIXxoda c
nocregoBaTenb-
HbIM ONOAOM U
BHYTPEHHUM
KOpOTKUM
3aMblkaHnem L+

Heobxogum cbpoc
Moayns (BbIKI/BKI

nutaroLlee
HanpspkeHue)

KopoTkoe 3amblkaHne Mexay YcTtpaHute

KaHanamu ¢ pasfuyHbIMU CUrHanamm | KopoTkoe
3aMblkaHne

Heobxogum cbpoc
Mozyns (BbIKI/BKI
nutaroLlee
HanpspkeHue)

HeuncnpaBeH BbixogHOW apaniBep

3ameHunTe MoayInb

External auxiliary Bcerpa OTcyTCcTBYET NUTaoLLEee MNopanTe nutaHne

voltage missing HanpsbkeHve moaynsa 1L+ 1L+

[OTcyTcTBYET

BHeELUHee

BCNomMoraTenbHoe

HanpspkeHmne]

Module not assigned | Bcerpa MapameTpbl He 6binNy NepegaHbl B CHoBa BbINONHUTE

parameters [Mogynb Moaynb napameTpusaumo

HenapamMeTpu30BaH] mMoZayns

Wrong parameters Bcerpa Mogaynto nepefaHbl HEBEPHble CHoBa BbINonHUTE

on module napameTpbl napameTpusaumo

[HeBepHble Moayns

napameTpbl B YcTaHoBKa norMyeckoro agpeca WcnpaBebTe

mogayne]j moaynsi B STEP 7 He coOTBETCTBYET | yCTAHOBKY
afgpecy, yCTaHOBMEHHOMY Ha apecoB 1 CHoBa
nepeknoyvaTene agpecos Moaynsi. napameTpuayiTe

Moaynb

*

Daily or More Often [CurHan nameHsieTcs exegHeBHO unum vatwue]”

9-48

"CseTnbin" nepuop Bo3HukaeT B crniyyae SIL 3, ecnvu oTmeHeH Bbibop napameTpa "Signal Changes

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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yKasaHvnem
nopsiAKOBOro
Homepa)

AunarHoctnyeckoe | PacnosHaBaHue | Bo3MoOXHble NPUYMHbI Cnoco6bl
coob6lLeHne HeucnpaBHOCTU | HeucnpaBHOCTEMN yCTpaHeHusA
Module-internal Bcerpa BHyTpeHHSAs HemcnpaBHOCTb 3ameHunTe moaynb
supply voltage failed nuTaroLlero Hanpshkenms 1L+
[BbIwro u3 crtpos
BHYTPEHHee
nuTarLee
HanpsKeHue]
Time monitoring Bcerpa Meperpy3ka onarHOCTUYECKMMU YMeHbLunTe
responded onpocamu (SFC) KONMM4ecTBO
(watchdog) 3anpocoB Ha
[CpaboTan koHTpOsb BbINOJIHEHME
BpeMeHMU] OVarHoCTMKM
HeponycTtimo Bbicokue YcTtpanute
3MEeKTPOMArHUTHbLIE MOMEXM HencnpaBHOCTb
HeuncnpaseH mogysb 3ameHuTe MmoayInb
Loss of Bcerpa HapyweHue cBasm mexay CPU u MpoBepbTe
communication Moaynem, Hanpumep, ns-3a COeaVHEHMWE C
[HapyweHnue cBaan] HEMCrnpaBHOCTM COEQUHEHUS C PROFIBUS
PROFIBUS nnu HegonycTtmo YcTtpaHuTe
BbICOKIX AMEKTPOMArHUTHbIX MOMEX | yeycnpaBHOCTL
MpeBbILLEHO BPpEMST KOHTPONS ANs MpoBepbTe
Kagpa AaHHbIX napameTpusamo
BPEMEHWN KOHTPOsS
Ownbka KOHTPONBHOW CYMMbl, YcTtpanute
Hanpumep, 13-3a HeZomnycTumo HencnpaBHOCTb
BbICOKMX 3NEKTPOMAarHUTHbLIX MOMeX
CPU nepewen B STOP MpouwnTtanite
AMarHoCTUYECKNin
Gydep
EPROM fault Bcerpa Heponyctimo Bbicokne YcTpaHuTe nomexm
[HencnpasHocTb 3MEeKTPOMarHUTHbLIE MOMEXM W BbIKtoUUTE/
Ccrnay] BKIHOUNTE
RAM fault nuTarouiee
[HencnpasHocTb HanpsxeHne
03Yy] HewncnpaseH mogynb 3ameHuTe Moaynb
Internal error in the Bcerpa HewncnpaseH mogynb 3ameHunTe moaynb
read circuit/test
circuit [BHyTpeHHsiA
owmnbka B cxeme
CUUTLIBAHMS UK
TECTUPOBaHWS]
Processor failure Bcerpa Heponyctimo Bbicokne YcTpanute
[Bbixog 13 cTpos 3MEeKTPOMArHUTHbLIE MOMEXM HencnpaBHOCTb
npoueccopa] HeucnpaseH Mogynb 3ameHnTe Moaymb
Parameter Bcerpa Owwmbka npyn gMHaMMU4eCKon MpoeepbTe
assignment error napameTpusaLmm napameTpusaumo
[Owwnbka B Mporpamme
napametpusauuu] (c nonb3oBaTens.

Ecnu HeoGxoammo,
obpatutech B
Cnyxby
NoAaepKKu
nonb3oBaTenen
SIMATIC
(SIMATIC
Customer Support)

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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AunarHoctnyeckoe | PacnosHaBaHue | Bo3MoOXHble NPUYMHbI Cnocobbl
coob6lLeHne HeucnpaBHOCTU | HeucnpaBHOCTEMN yCTpaHeHusA
External load voltage | Bcerga OTcyTcTBYET HanpshkeHune Harpy3kn | MNoganTe nutaHne
missing 2L+, 3L+ mopyns Ha 2L+, 3L+
[OTcyTcTBYET
BHELUHee
HanpsbxeHue
Harpy3sku]
Defective main Bcerpa HewncnpaseH mogynb 3ameHunTe moaynb
switch [HencnpaseH
rMaBHbIN
BbIKItOYaTenNb]
HeuncnpaseH Bcerpa HewncnpaseH moaynb 3ameHunTe moaynb
BbIXOQHOW apanBep
[OedexT BbIxOQHOrO
Opavieepa]
Excess temperature | Bcerga Meperpy3ka BbIxoaa YcTpanute
at output driver neperpysky
[Mpesbiwenme BHYTPEHHSAS OLWNGKa BbIXOAHOTO 3ameHuTe Moaynb
TeMnepaTyphbl Ha npaiisepa
BbIXOOHOM
Opavisepe]
Load voltage not Bcerpa OTcyTcTBYET HanpshkeHune Harpy3kn | MNoganTe nutaHne
connected [He 2L+, 3L+ mopyns Ha 2L+, 3L+
npucoeanHeHo
HanpsbxeHue
Harpysku]
Defective load Bcerpa He nogkntoyeHo HanpshkeHne MNopanTe nutaHne
voltage or not Harpysku 2L+, 3L+ Ha 2L+, 3L+
connected BHeLLHAS HeMCNpPaBHOCTb 3ameHnTe Moaynb
[Hanpsixexne HanpskeHna Harpysku 2L+, 3L+
Harpysku
HencnpaBHO UK He
NOAKMHYEHO]
Error in the cyclic Bcerpa Owmnbka KOHTPOIBHOW CyMMbI MpU YcTtpanute
redundancy check obmeHe gaHHbIMK mexay CPU n HEencnpaBHOCTb
(CRC) [Owmbka MoZynem, Hanpuvep, ns-3a
KOHTPONbHOM HeaonyCTUMO BbICOKUX
CYMMbI] 3MEeKTPOMarHUTHbLIX NOMEX UNn 13-3a

OLWKNBOK KOHTPOSA NpM3Haka

aKTUBHOCTM
Monitoring time for Bcerpa MpeBbILLEHO YCTaHOBEHHOE NpW MpoBepbTe
data message frame napaMmeTpusaLmmn Bpemsi KOHTPONS napameTpusaumo
exceeded Ons NpusHaka akTMBHOCTU MoZynis BPEMEHU KOHTPONs
[MpesbieHo spems 3anyck cUrHanbHOro Mogynst -
KOHTPONA ANA kafipa MOBbILLEHHON 6e30MacHOCTU
coo0LWeHn]
Message frame error | Bcerga B kagp AaHHbIX BHECEH NMPU3HaK MpoBepbTe, UTOOLI

during non fail-safe
communication
[Owwnbka kagpa
coobLweHni Npn
obMeHe JaHHbIMK,
He CBA3aHHbIMU C
obecnevyeHnem
©e3onacHocTy]

aKTUBHOCTM W/ KOHTPOrbHas
cymMmma

B Kagp AaHHbIX B
KayecTBe npuaHaka
aKTUBHOCTU U
KOHTPOJIbHOMN
CyMMbl 6bin
BHeceH "0"
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Owunbo4yHana guarHocTuKa npu 06prBe npoBoAa Ha pe3epBUpyemMbIX
I.I,I/Id)pOBbIX MoAaynAaXx BbiBoAa

Mpn ncnonb3oBaHMM pe3epBrpyEMbIX MOAYIEN BbIBOAA MOBbLILLEHHOW
6e3onacHocTn SM 326; DO 10 [0 24 B nocT. Toka/2A; ¢ AnarHoCTU4ECKUM
npepbiBaHMeM B Clydae HEUCNPaBHOCTU MOXET NOMyYnTbCS criegyroLlas
peakums: Npn obpbiBe NpoBoga B OAHOM KaHarne coobliaeTcs o
HEMCMNpPaBHOCTU KaK B 3TOM KaHare, Tak 1 B APYroM KaHarne Unmn HeCKOMNbKUX
OPYrMX KaHanax, ecrnv NOAKMKYeHHble Harpy3ku o4eHb passinyHbI.

A0 —e—1

—
I _L_ O6pbiB :22%""
T - =
i nposoga
L 1

. |
Lincpposon Lom I

Moayfb BbiBOAA l

L

A

| .
H% M -

1 kOm
1=24 mA

P

Lincpposon 1

Moayfb BbiBOAA

Mpumep:

B aTom npumepe coobuyaeTca o HemcnpaBHocTU KaHanoB A0 1 A1, ecnin
06pbIB NpoBoga npoucxoauT B kaHane AQ. MprnynHom siBnsieTca oYeHb
fonbluas pasHuua B Harpyske Ha aTux kaHanax: 2 A n 24 mMA.

YTo penartb:

[na nonyyeHns npaBubHON ANArHOCTUKN OLIMOOK U3 MoAyren BbIXOAHbIE
KaHanbl MoAayns AOMKHbl UMETb NPUMEPHO OAMHAKOBYIO Harpysky. OT0 3HAYUT,
YTO OTHOLUEHME CaMOWN HU3KOW Harpy3kn K Camon BbICOKON Harpy3ke 4OSMKHO
ObITb MO MeHbLUEN Mepe 1:5.

Owunbo4yHana guarHocTuKa NMPUN KOPOTKOM 3aMbIKaHUN

[Mpn KOPOTKOM 3aMblkaHUM KaHana LMgpPoBOro MOAYNSA BbiBOAA MOBbILLEHHOW
6e3onacHocTn SM 326; DO 10 [0 24 B noct. Toka/2A; ¢ AnarHoCTU4eCKUm
npepbiBaHWeM Ha L+ nnm KopoTKOM 3amblkaHUM MeXay KaHarnamu ¢ pasnuyHbIMy
curHanamm, Kpome 3aTPOHYTOro KaHana, coobLiaeTcs 0 BbIXOAE U3 CTPOos U
NPONCXOAMUT NaccMBaLMsi BCEX OCTalbHbIX KaHarNoB MOMOBUHbI, CoAepPXaLlLen
HeuncnpasHbI kaHarn. MpoaoMmKMTENbHOE KOPOTKOE 3aMblKaHWE K NMOSTHOMY
BbIXOAY MOAYIS U3 CTPOS.

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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9.3.6

TexHu4yeckue gaHHble - SM 326; DO 10 024 B nocTt. ToKa/2A; ¢

ANarHoCTn4eCKum npepbiBaHnem

Pasmepsl u Bec

Pasmepbl W 0O B O T (Mm)

800 1250 120

« Pabota B pexume pegkmx
3anpocoB (cpeaHsas
BEpPOATHOCTb OTKa3a npu
3anpoce)

« Pabota B pexume 4acTbIxX
UMK NOCTOSIHHBIX 3anNpocoB
(BEPOATHOCTL ONacHOro
BbIX0Ja M3 CTPOs B Yac)

Bec oK. 465
[aHHble moayns
KonunyecTBo BbIXOO0B 10
3aHnmaemoe agpecHoe
NpOCTPaHCTBO 6 GaiToB
« BPI 8 6aiiToB
- BPIQ
[OnuHa nuHum
e HEIKPaHMPOBAHHOW makc. 600 m
*  9KpaHMPOBAHHOM makc. 1000 m
« npu SIL 3, ypoBeHb makc. 200 m
6esonacHocTM AK 5 1 6,
Kar. 4
MakcrManbHbI YpOBEHb
©6e3onacHoCTU, 4OCTUXUMBINA
B pexumMe obecneyeHuns
besonacHocTn
* nolEC 61508 SIL3
« noDINV 19250 AK5n6
¢ no EN 954-1 Kar. 4
MapameTpbl 6e3onacHoOCTU SIL 2 SIL3

6.97E-06 6.97E-06

7.96E-11 7.96E-11

["anbBaHM4Yeckast pa3Bs3ka

¢ Mexay kaHanamu u Oa
3alHeN LWMHOM

¢ Mexay kaHanamu u Oa
MNCTOYHMKOM NUTaHKSA
3MEKTPOHMKM

o Mexay KaHanamu Ja
rpynnaMmu no 5

M3onauust ucneiraHa npm 75 B nocT. Toka
MoTpebneHune Toka

* U3 3adHen WWHbI makc. 100 mA

¢ 13 UCTOYHMKA NuTaHusa 1L+ makc. 70 MA

* 3 UCTOYHUKA NUTaHUSA

Harpy3ku 2L+/ 3L+ (6e3 Makc. 100 MA
Harpysku)
[MoTepn MowHOCTU MOoaYns Tmn. 12 Bt

CocTosiHue, npepbiBaHUs, ANarHocTuKa

HanpsieHus, TOKU, noTeHUMansbl

HomuHanbHoe HanpsikeHne
NUTaHWS ANEKTPOHMKN 1L+
« 3awwura ot obpaTHoW
NonspHOCTM
HomuHanbHoe HanpsikeHne
Harpy3km 2L+/3L+
« 3awwuTa ot obpaTHon
NonspHOCTK
CyMMapHbI TOK BbIXO40B 6e3
nocrnegoBaTtenbHoro amoaa (Ha
rpynny)
¢ [OpM3OHTaNbHbIN MOHTaX
[0 40 °C
no 60 °C
¢ BepTukanbHbI MOHTaX
no 40 °C
CyMMapHbI TOK BbIXOO0B C
nocrnefoBaTtenbHbIM AVOLOM

(Ha rpynny)

¢ [OpM3OHTanNbHbIN MOHTaX
no 40 °C
0o 60 °C

¢ BepTukanbHbI MOHTaX
1040 °C

24 B nocrt. Toka
Oa
24 B nocrt. Toka

Het

makc. 7,5 A
Makc. 5 A

Makc. 5 A

Makc. 5 A
Makc. 4 A

makc. 4 A

MHankaumsa coctosiHus 3eneHbiit
cBeTogmo Ha
KaHan

MpepbiBaHuA

¢ [OnarHoctu4yeckoe MapameTtpusyetcs
npepbiBaHue

[unarHoctnyeckme yHKL N MapameTtpusytotcs

*  WHAMKauusi rpynnoBow KpacHbIN
oLmnbKkum cseroguog (SF)

*  MHAUKaUUSA 3eneHbin
oTKkasobe3onacHoro ceeroguog (SAFE)
pexuma

e CYMTbIBaHUE
[OMarHocTU4eckomn BO3MOXHO
MHdopMaLum

[MpumeHeHne 3ameHsoLL X [a, Tonbko B

3Ha4YeHUn CTaHAapTHOM

pexumMe

[aHHble ans BbIGopa UCNONHUTENBLHOro
yCcTpoMCcTBa

9-52

BbixogHoe HanpsixeHne
¢ npu curHane "1”

6es MuH. L + (- 1.0 B)
rocnegoBaTernbHOro

Anopa MuH. L + (- 1.8 B)
C nocrnegoBaTeribHbIM

avonomM

BbixogHow Tok
¢ npu curHane "1”
HOMWHArmbH. 3Ha4YeHne 2 A

gonyctum. avanas. go ot 7 MA go2 A
40°C, ropu13. MOHTax
ponyctum. avanas. go ot 7mMAgo 1A
40°C BepTUK. MOHTaX
Aonyctum. guanas. go ot 7mMA go 1A
60°C, ropu3. MOHTax

¢ npw curHane "0” makc. 0,5 MA

(ocTaTo4HbIV TOK)
[nana3oH conpoTuBNEHMi

Harpysku
e pno40°C ot 12 Om go 3,4 kOm
« no60°C ot 24 Om go 3,4 kOm
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[aHHble ans BbIGopa UCNONMHUTENBLHOroO
ycTpoucTBa (npoaomnkeHune)

JlamnoBas Harpyska

MapannensHoe

coeauHeHne 2 BbIXoaoB

* AN pesepBupyemoro
ynpaBneHuns Harpy3kom

e ANA yBenuyeHus
MOLLHOCTM

YnpasneHune unudgpoBbiM

BXOLIOM

YacTora nepekntoveHus

Npy OMUYECKOW Harpyske

npy UHAYKTUBHOWN Harpy3ke
no |IEC 947-5-1, 13 DC

npv NaMnoBOW Harpyske

OrpaHunyeHmne (BHYTpPEHHeE)

WHAOYKTUBHOIO HarnpsikeHust

npy OTKIOYEHNUM

e CnocnepoBaTenbHbIM
amoaom

« 0es3 nocnenoBaTenbHOro
avopa

3awmTa oT KOPOTKOro

3amblKkaHUs BbixoAa

« nopor cpabaTbiBaHWs

Makc. 5 Bt

TonbKo BbIXoabl C
nocrniegoBaTernbHbIM
OnoaoMm; Bbixodpl
OOMKHbI UMETb OAMWH
1 TOT X€e OMOPHbI
noteHuuan
HeBo3moXxHO

Bo3moxHO

makc. 30 'y

makc. 2 'y,
makc. 10 'y

vn. L + (- 33 B)
vn. L + (- 53 B)
[a, anekTpoHHas

or2,6 004 A

Bpems, yactoTta

BHyTpeHHee Bpems
obpaboTku ans

e CTaH4apTHOrO pexuMa

¢ pexuma obecneveHus
6e3onacHocTn

Bpems kBuTUpOBaHUs
* B CTaHAapTHOM pexvme

* B pexvme obecneyeHuns
6e3onacHocTn

Makc.

22 mc
24 mc

makc. 19 mc

makc. 20 mc
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