XapaKTepucTuKun pesepBUpPyeMbIX CUCTEM

aBToOMaTnU3auuu

A

[aHHoe npunoxeHue npeacraBnseT cobon KpaTkoe BBEAEHME B XapaKTEPUCTUKN
pe3epBNPYEMbIX CUCTEM aBTOMATM3aLUN U NOKa3bIBAET HA NPUMEPE HEKOTOPbIX
BblOpaHHbIX KOHGUIypaLmim NpakTMyeckoe BO3gencTene BUAOB pe3epBUPYEMbIX
KOHdUrypaummn.

O630p cpeaHux BpemeH 6esoTkasHoun paboTtel (MTBF) onsa pasnuyHbix NpoayKToB
SIMATIC Bbl HargeTe B YacTo 3agaBaembix Bonpocax (FAQ) o SIMATIC FAQs no
appecy

http://www.siemens.com/automation/service&support

noa naeHtndpukatopom 1160399.

B paspene Bbl HanpgeTe Ha cTp.
A1 OCHOBHbIE NOHATUSA A-2
A2 CpaBHeHuWe cpefHuxX BpeMeH 6e30Tka3Hon paboTbl anst A4

BblGpaHHbIX KOHUrypauui
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Xapakmepucmuku pe3epsupyemoll cucmemMsl agmomamusayuu

A1 OCHOBHbIe NOHATUSA
[ns KonnyecTBEHHOW OLEHKN pe3epBUpyeMbIX CUCTEM aBToMaTusaumm obbl4HO
MCMNONb3YHT HAAEXHOCTb M KOIPULMEHT rOTOBHOCTU, KOTOPbIE NOAPOGHEee
OMNMCaHbl HIKE.

HapexHocTb

HapexHoCTb — 3T0 CBOMCTBO TEXHUYECKOIO YCTPOMCTBA BbINOMHATL CBOW (DYHKLMM
B TeueHune cpoka crnyx0bl. OBbIYHO 3TO CTAHOBUTCS HEBO3MOXHbBIM, €CINN KaKoW-
NMBO KOMMOHEHT BbIXOOUT U3 CTPOS.

MoaTomMy B kayecTBe Mepbl HAAEXHOCTU YACTO Ha3blBaOT CpeHeE BPEMS
6e3oTkasHon pabotel MTBF (Mean Time Between Failures). OHO MmoxeT ObITb
onpeneneHo CTaTUCTUYECKM C UCMOSIb30BAHUEM CUCTEM, HAXOAALLMXCS B
SKCMyaTaumm, Unm pacyeTHbIM NyTEM Yepe3 MHTEHCUBHOCTU OTKa30B
MCMONb3yeMbIX KOMMOHEHTOB.

HapexHocTb mogynen

HapexHocTb komnoHeHToB SIMATIC 4pesBblyaiHO Benvka Kak crieactene
OOLLMPHBIX MEPONPUATUIA N0 0DEeCneyYeHnto KayecTBa NPU NPOEKTUPOBAHUM U
WN3roTOBIEHUN.

Onsa mogynen SIMATIC B cpeaHeM cnpasefnvBbl criefytolime 3HavyeHus:
e MTBF ueHTpanbHoro npoueccopa: 15 net
e MTBF moayns Beoga/seiBoga: 50 net

HageXHocTb cuctem aBTomMaTusaumm

Vcnonb3oBaHue pe3epBupyeMbIX MOAYINEN B 3HAYUTENBHOW CTENEHN yBENUYMBAET
MTBF cuctemsbl. B cBS3M C BbICOKOKaYeCTBEHHLIM CaMOTECTUPOBAHUEM Y
MexaHu3MamMn oOHapyXeHusi olumnbok, BCTpoeHHbiMM B CPU S7—400H, nouTn BCe
owmnbkn obHapy>xuBarTCA 1 NokanuaytoTcs. [inarHoctuyeckoe nokpbiTue (dc)
cocTaBngeT npmbnuantensHo 95 NpoueHToB.

Mcxoast 3 HagexHoCTu oTaensHon cnuctemsl (cuctemsl Tuna 1-n3—1 (1—out—-of—1),
umetoien MTBF001), MOXXHO paccunTaTtb HagexHocTb S7—400H kak
ABYXkaHanbHow (1-13—2) 0TKa30yCTOMYMBOW CUCTEMBI MO crneaytowen dopmyne:

MTBFZ,1

MTBF;o0p =
1002 = 5MDT + 2(1- dc) - MTBF; o4

MTBF S7-400H onpenensietca ee cpegHen anutenbHocTbio oTka3a MDT (Mean
Down Time). OT0 BpemMsi COCTOMUT, B CYLLHOCTU, U3 BPEMEHMN OOHAPYXXEHMS OLLMOKK
N BPEMEHW, HEOBXOAMMOTO ANS PEMOHTA I 3aMeHbI HEUCMPAaBHBLIX MOAYNEN.

Bpemsi o6HapyxeHUst oLMGKN paBHO NOMIOBUHE 3aMpOEKTUPOBAHHOIO BPEMEHMN
Uukna TectnpoBaHung (no ymonyaHuo 90 MuH.). Bpems pemoHTa Ang moaynbHowm
cucteMbl Tuna S7—400H obbi4HO cocTaBnseT 4 vaca.
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Xapakmepucmuku pesepsupyemoli cucmemMsl asmomamu3sauyuu

KoachdpuumeHT rotoBHOCTH

KoadhnumeHT rotoBHOCTU — 3TO BEPOSATHOCTb TOrO, YTO cucTema byaet
paboTocnocobHa B 3agaHHbIn MOMeHT BpemeHu. OH MoXeT ObiTb yBenuyeH
NOCPEACTBOM pPe3epBMPOBaHNS, HANpUMep, NyTeM UCMOSb30BaHUSA PE3EePBHbIX
mMoayren BBOAa/BbIBOAA UM NPUMEHEHNST HECKOMbKUX AaT4YMKOB B OAHOW TOYKe
n3MmepeHus. PesepBHble KOMMOHEHTbI pa3meLlanTca Takum obpasom, YTo oTkas
OOHOro KOMMOHEHTa He OKa3blBaeT BMAHWA Ha paboToCNOCOBHOCTL CUCTEMBI. U
30€eCb BaXKHbIM 3n1eMeHToM obecneyeHnst BbICOKOW rOTOBHOCTM ABNAETCA
nogpobHoe oTobpaxeHvne ANarHOCTUKN.

KoadhunumeHT rotoBHOCTU cUCTEMBI BblipaxkaeTcs B npoueHTax. OH onpeagenseTcs
cpefHum BpemeHeM besoTkasHoun pabotel (MTBF) n cpegHum BpeMeHeM peMoHTa
(MTTR). KoadbduumneHT roToBHOCTU ABYXKaHaNbHON

(1-13—2) 0TKa30yCTOMNYNBOM CUCTEMBI MOXET BbITb paccunTaH No cneayoLlen

dopmyne:

MTBF;02

= 1002 4009
MTBF;402 + MDT
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A.2

A.21

CpaBHeHue cpegHUX BpeMeH 6e30TKazHOM paboThbl
AnA BblbpaHHbIX KOHUrypaumm

B cnepyowwimx pasgenax cpaBHUBAOTCHA CUCTEMbI C LLIEHTPann3oBaHHOM U C
JeueHTpann3oBaHHOW nepudepuent.

[ng pacyeTa ycTaHOBNEHbI Criegyrolme rpaHuYHbIe YCNOBUS.
e MDT (cpegHsis ANUTENbHOCTbL OTKa3a) 4 Yaca

e OKpyxatwLlaga TemnepaTypa 40 rpagycos

e OydepHoe HanpspkeHne obecneynBaeTcs

KoHdmrypauum cuctem c ueHTpanmsoBaHHOW nepudepuen

Cnepywowas cuctema co ctraHgaptHeiM CPU (Hanp., CPU 417—4) npuHsiTa B
kayecTBe 6asbl AN pacyeTa KoaduuMeHTa CpaBHEHUS, KOTOPLIN yKasblBaeT
KpaTHOCTb KO3(hdULMEHTa rOTOBHOCTU APYrMX CUCTEM C LieHTpanu3oBaHHON
nepudepmren No cpaBHeHUIO ¢ 6as3on.

CraHpapTHbIM U oTKazoycTtonumBbin CPU B 0o4MHOYHOM pexume

CraHpaaptHbin CPU (Hanp., CPU 417-4) Ba3sa
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PeszepBupyembie CPU B pa3nnyHbIX MOHTaXHbIX CTOMKaxX

PesepBupyembin CPU 417-4 H B pa3geneHHOM MOHTaXXHOM CTOMKe Koadhcpm-
LIMeHT
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PesepBupyembii CPU 417-4H B oTAeNbHbIX MOHTaXHbIX CTOMKaX Koadbcpu-
LMEeHT
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A.2.2 KoHdurypauum cuctem ¢ geueHTpanmsoBaHHou nepucepuen

Cnepytowas cucrema ¢ ABymMs otkasoycrtondmesiMm CPU 417—4 H n
OAHOCTOPOHHEN nNepudepuen NnpuHaTa B kadecTBe 6asbl 4N pacyeTta
KoahpmLUMEHTa CpaBHEHMUS, KOTOPLIN YKa3blBaeT KPaTHOCTb KO3adhduLmeHTa
rOTOBHOCTM APYrMX CUCTEM C eLeHTpann3oBaHHoOW nepudyepuen no CpaBHEHUIO C
6ason.

PesepBupyembie CPU c ogHOKaHanbHO OAHOCTOPOHHEN UITM KOMMYTUPYEeMOM
nepudepuen

OQHOCTOPOHHAA AeLeHTpanu3oBaHHasa nepudepus basa
2 BOMOKOHHO-OMTUYECKUX Kabens 1
I 1
< T < T
-l = - =
S < 5 <
< ) < -}
w o [%p) o
Q| O o o
ET 200M
~ —| N
Al N
Yo ™| ™
C |3=
= |0
|
KommyTupyemas geueHTpanusoBaHHas nepudepus KoadppuumenT
3vin12*

2 BOJIOKOHHO-ONTUYECKUX kabens

1
< T < T
- ~ - ~
5| = 5| ¥
<t ) < o]
N o N o
o o o O
o o
a a
ET200M|
Nl o
o | N
™
ol B & &
- =
Eé%m
1

* KoadhduumeHT 3 0THOCUTCA K Cnyyato, Koraa HemcnpaBHOCTbL MOAYNSA BBOAA/BbIBOAA NPUBOAUT K
ocTaHoBKe Bcel cucTemMbl. KoadhduumeHT 12 oTHOCKTCA K Cryyato, Korga HemcrnpaBHOCTb MOAYINSA
BBOJa/BbIBOAA HE NPUBOAUT K OCTAHOBKE BCEW CUCTEMBI.
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PesepBupyemsbie CPU c pesepBupyemomn nepudepuen

Pe3epBupyemMasa oqgHOCTOPOHHASA nepudepus Koadbcpu-
LIMeHT
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PesepBupyemas nepucepus KoaddbmumeHt
2 BOMNOKOHHO-0MNTUYECKNX Kabens CM.
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Tabnuua A—1. KoadhdurumneHTbl ans cpeaHero BpemeHn 6e3oTkasHol paboThbl
pes3epBupyemon nepucepmm
Moaynu | Homep onsa 3akasa | Koadcdumument MTBF
LUndpoBbie Mmogynu BBoAa, AeLleHTPanm3oBaHHbIe
DI 24xDC24V 6ES7 326—1BK00—-0ABO 500
DI 8xNAMUR [EEXx ib] 6ES7 326—1RF00—-0ABO 500
DI16xDC24V, interrupt [npepbiBaHune] 6ES7 321—7BH00-0ABO 20
AHanoroBble Moaynv BBoAa, AeLleHTpann3oBaHHbIe
Al 6x13Bit 6ES7 336—1HE00—0ABO 500
Al8x12Bit 6ES7 331-7KF02—0AB0 25
LUundpoBblie Moaynu BbiBoAa, AeLeHTpanu3oBaHHbIe
DO 10xDC24V/2A 6ES7 326—2BF00-0ABO 500
DO8xDC24V/2A 6ES7 322—1BF01-0AA0Q 3
DO32xDC24V/0.5A 6ES7 322—1BLO0—-0AAOD 3
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A.2.3 CpaBHeHue KOH(uUrypawumm cuctem co CTaHAApPTHON U C
OTKa30yCTOM4YMBOMN CBA3bIO

B cnepytowem pasgene gaetcsa cpaBHeEHME MEXAY CTaHO4AaPTHOM U
OTKa30yCTONYMBOWN CBA3bIO A58 KOHGUrypaLmm, COCTOsLLEN N3 OTKa30yCTONYMBON
cucTeMbl, oTkaszoyctonumeoro CPU, paboTatowero B 0oaAMHOYHOM peXnme, 1
OfHOKaHanbHOM cTaHumu onepartopa (OS).

Mpu cpaBHEHUU ObINM NPUHSITHI BO BHUMaHWE TOSIbKO KOMMYHUKALMOHHbIE
koMnoHeHTbl CP 1 kabenu.

Cuctembl cO cTaHAAPTHOM U OTKa30yCTOMYMBOMU CBA3bLIO

CtaHgapTHas cBsi3b Basa

S7-400 ¢
0TKa30yCTOWYMBbLIM
CPU

OpaHomecTHaa OS Cuctema S7-400H

/]

A
T

OTKasoycTonymBasi CBA3b KoaddpuumeHt

83

§7-400 ¢
0OTKa30y CTOMYMBLIM
CPU

OpgHomecTHas OS Cuctema S7-400H

[ ‘
1 1
= 1 1ae Ly
Cuctema aBTomaTm3auum S7-400 H, OTka3oycTon4mBbIE CUCTEMBI A-9

A5E00068197-07



OOVMHOYHBbIN pPeXUmM

0630p

B atom npunoxeHun aaeTtca Heobxoanmas Bam MHpopmaLums o paboTe
otkasoyctonunsoro CPU (CPU 414—4H vnn CPU 417—4H) B 0QUHOYHOM pexume.
Hwxe Bbl y3HaeTe,

Kak onpenenseTcs OOUHOUHBIN pexum

Korga HeobxoauM OAUHOYHBIN PEXUM

YTO HY)XXHO YYUTLIBATL MPU UCTONb30BaHNM OAMHOYHOTO pexnmMa

Kak BedyT cebs cBeToAMoabl, cneundundeckme ans oTKasoyCTONUYMBLIX CUCTEM

KaK CrpoeKkTMpoBaTb oTKkasoycToiumeblii CPU ans paboTbl B OAMHOYHOM
pexume

KaK ero paclumpuTb, YTOGbI MOMYYUTb OTKA30YCTOMYMBYHO CUCTEMY

OTnuumsa ot ctaHgaptHoro CPU S7-400, koTopble He06X0ANMO y4nTbIBaTL NpU
NPOEKTUPOBaHUN 1 NporpammMmupoBaHnm oTkasoycTtonumnsoro CPU, Bbl HangeTe B
MpunoxeHuu D.

OnpepeneHune

Moa 0AMHOYHBIM PEXMMOM Mbl MOHMMAaEM UCMOMNb30BaHUE OTKa30yCTONYMBOIO
CPU B ctangaptHon ctaHumu SIMATIC—400.

OcHoBaHuA ANA UCNONb30BaHUA OAUHOYHOIO pexunma

Cnepywoume NpuMeHeHNs1 BO3MOXHbI TONMBKO C oTkasoyctonunseiM CPU. T.e. oHn
HEBO3MOXHbI co cTaHaapTHeiMu CPU n3 paga S7—400.

VMcnonb3oBaHe 0TKa30yCTONYMBLIX COeAMHEHUN
MocTpoeHmne oTkazobe3onacHbIX cucteM aBTomaTusaumm S7—400F

OTka3obesonacHas nporpamma nosib3oBaTens MoxXeT ObiTb CKOMNUIMPOBaHa
Kak ucnonHsiemasi nporpamma TofbKO B TOM Cryyae, ecrnv Ucnonb3yeTcs
oTkasoycTonumebin CPU ¢ nuueH3nen Ha ncnonb3oBaHne B 0Tkazobe3onacHoMm
pexvmMe (3a 4ONOMNHUTENBHOW MHAdOopMaLmen obpallanTecs K pyKOBOACTBY S7—
400F and S7—400FH Programmable Controllers [[Tpogpammupyembie
koHmpornnepsl S7-400F u S7-400FH].).

3ameuaHue
CamoTtecTtupoBaHue otkasoycTtonynoro CPU MOXeT BbIMONHATLCA Takke U B OAMHOYHOM
pexnme.
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OOUHOYHBIU pexxum

Ha 4yTo HyXXHO 06paTUTbL BHUMaHUe NPU UCNOJNIb30BaHMN OTKa30yCTOM4YUBOro

CPU B 0oAMHOYHOM pexume

BHumaHue

Ecnu oTkazoyctonumsbin CPU ncnonb3yeTcs B OAMHOYHOM PEXUME, TO
CMHXPOHU3aLMOHHbIE MOAYNW He A0MKHbI OblTb BCTaBMEHbI.

Mo cpaBHeHuto co ctaHgapTHeiM CPU S7-400 oTkasoyctonumebin CPU numeet
OONOoNHUTENbHbIE (DYHKLMW, HO HE NOAAEPKMBAET OnpeaeneHHble Apyrue
dyHKuMKW. MNoaToMy Bbl AOMXKHbI 3HaTb, Ha kakoM CPU gomxHa paboTtaTb Bawwa
nonb3oBaTenbcKas nporpamma, npexage BCero npu NnporpamMmMmmpoBaHMn CBOEro
nporpaMmMupyemMoro formdeckoro KoHTponnepa. Nporpamma nons3osaTens,
KOTOPYIO Bbl Hanucanu ansi ctangaptHoro CPU S7-400, takum obpasom, He
OyznerT, kak npaBuno, paboTtatb 6e3 agantauum Ha oTkazoyctondmsom CPU npu
€ro NCMnorib30BaHMN B OOUHOYHOM PEXUME.

B cnepaytolen Tabnvue npuBeaeHsl pasnuunsa mexay paboTton ctangaptHoro CPU
S7-400 1 OONHOYHBIM PEXUMOM U PEXMMOM PE3EPBUPOBAHUSA OTKA30YCTONYNBOIO

CPU.
Tabnuua B-1. Pasnnuna mexay S7—400 n S7—400H
®yHKUMS CTaHaapTHbIit CPU OTka3soycTonumBbin | OTKa30ycTONUUBLIN
S7-400 CPU B ognHO4YHOM CPU B pexume
pexume pe3epBUpOBaHUs

[MprMMeHeHe opneHTUPOBaHHbIX Oa Het Het
Ha cumBonbl coobLueHuin (SCAN)
MHoromalumHHbIn pexnm (OB60, Oa Het Het
SFC35)
3anyck 6e3 3arpyxeHHoro [a, ecnu He Het Het
npoekta BCTaBreHbl HU IM, Hu

CP, Hn FM u He

NpUCOEANHEHbI

yCTpoOncTBa

paclmpeHus
BcTtaBka mogynen DP B rHe3ga Oa Het. 311 rHe3na Het. 311 rHe3pa
ONs UHTEpdENCHBIX Mogynew npegycMOTPEHbI npegycMOoTpEHbI

TONbKO AN TONbKO Ans
CUMHXPOHM3ALMOHHbBIX | CUHXPOHW3ALIMOHHbIX
MoAaynen. Moayrnen.
MpucoeguHeHne mogynen S5 Oa Hauunas c N3y Het
yepes IM unun agantep Bepcun 3.1 yepes IM
463-2

BblcokokayecTBeHHOE Het Oa Oa
TectuposaHne RAM nocrne
BKITIOYEHMS NMUTaHNSA
CamortecTtupoBaHne B RUN Het Oa [a
OB owunbok pe3epBUpoOBaHNSs Het [a, Ho 6e3 BbI30BOB Oa
(OB70, OB72)
doHoBas obpaboTka (OB90) Oa Het Het
MosTopHbIN Nyck (OB101) Oa Het Het

B-2

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTonumBble CUCTEMBI

A5E00068197-07




OOUHOYHBIU pexum

Tabnuua B-1. Pasnuuus mexgy S7-400 n S7-400H , npogonxeHue
®yHKUMS CraHpapTHbIii CPU | OTKasoycToiumBbii | OTka3oycToMuMBbIN
S7-400 CPU B oAMHOYHOM CPU B pexume
pexume pe3epBUpPOBaHUS
YkasaHue Homepa cTonkn nu CPU Het Oa Oa

B cTapToBoi MHopmauun OB

ID SSL W#16#0019 (coctosiHne
BCEX CBETOAMOAO0B)

HeT 3anucen gaHHbIX
Ons cBeTOANOA0B,
CBSI3aHHbIX C
OTKa30yCTONYMBOCTbIO

3anucy gaHHbIX Ans
BCEX CBETOAMO/0B

3anncy gaHHbIX ans
BCEX CBETOAMO/I0B

ID SSL W#16#0222 (3anucb

HeT 3anucn gaHHbIx

3anucuy gaHHbIX Ans

3anucy gaHHbIX 4ns

MHpopMaLusa 0TKa3oyCTONYMBOro
CPU

JaHHbIX AN 3agaHHOro ansa OB owmnbok Bcex OB Bcex OB
npepbIBaHUS) pe3epBUpOBaHMS npepbIBaHNi npepbIBaHUi
(OB70, OB72)
ID SSL W#16#0232 nHagekc W#16#00 W#16#F8 OAVHOYHBIN peXUM:
W#16#0004 6aiT 0 crnoea W#16#F8 unun
«index» B 3anucu AaHHbIX W#16#F9
PesepBupoBaHue:
WH#H16#F8 n
W#16#F1 unun
WH16#F9 n
W#16#F0
ID SSL W#16#xy71 obwias Het Oa Oa

ID SSL W#16#0174 (coctosiHme
cseToauoda mMoayns)

HeT 3anucen gaHHbIX
O5s CBeTOAMO040B,
CBSI3aHHbIX C

3anucu gaHHbIX ans
BCEX CBETOANOA0B

3anncu gaHHbIX ana
BCEX CBETOAMOA0B

AaHHble

HW nocpencTtesoM
SFC60 «GD_SND» n
SFC61 «GD_RCV»

0TKa30yCTONYMBOCTbIO
YkasaHue Homepa cTonkn nu CPU Het Oa Oa
B 3anMcsax AUarHoCTUYECKOro
Bydepa
Pexvm paboTbl ¢ HECKONBKUMMU Oa Oa Het
master-yctporicteamu DP
Mpsmon 0OMeH AaHHbIMWU Mexay Oa Het Het
slave-yctponctsamu DP
OKBMANCTAHTHOCTL slave- Oa Het Het
yctpowicte DP
CuHxpoHusauus rpynn slave- Oa Het Het
ycTporcts DP ¢ nomoLubto
SFC11 «<DPSYC_FR»
CB#3b yepes rmobanbHble Oa HeT: Hu umknnyecku, | HeT: HM UMKnnYeckn,

HW nocpencTtesomM
SFC60 «GD_SND» n
SFC61 «GD_RCV»

pabotatb Ha PROFIBUS-DP

basoBas S7-cBsA3b [a Het Het
SFC90 «H_CTRL» Het Oa Oa
LleHTpanunsoBaHHoe Oa Oa Het
ncnonb3osaHne FM

MaHenb onepaTopa MoxeT [a [a Da
paboTtaTtb Ha MPI

MaHenb onepatopa MoOXeT Oa Oa Het
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OOUHOYHBIU pexxum

Tabnuua B-1.

Pasnuuus mexgy S7-400 n S7-400H , npogonxeHue

PyHKUMA

CraHpaptHbii CPU

OTKa30yCTONYMUBBLIN

OTKa3oyCcTONYMBbIN

S7-400 CPU B oAMHOYHOM CPU B pexume
pexume pe3epBUpPOBaHUS
Pab6oTta B kayecTBe slave- Oa Het Het

yctponctea DP

M3meHeHnsa cuctemMbl Bo Bpemsa

paboThbl

[a, kak onncaHo B
pykoBoacTBe «System
Modification during
Operation Using CIR
[U3ameHeHne cuctemsl
BO BpeMsl paboThbl ¢
nomotubio CIR]».

[a, kak onncaHo B
pyKoBOACTBE
«System Modification
during Operation
Using CIR
[N3ameHeHue
CMCTeMbl BO Bpemsi
paboTbl C MOMOLLbIO
CIR]».

[a, kak onncaHo B
rnase 11 gnsa
pexuma
pe3epBUpOBaHUS.

CeeToanoabl, CBA3aHHbIE C OTKa30yCTOI7I‘-IMBOCTbIO

Csetoauoabl REDF, IFM1F, IFM2F, MSTR, RACKO n RACK1 B oguHO4YHOM
pexunmMe BedyT cebsi Tak, Kak mokasaHo B criefytoLlen Tabnuue.

CeeTtoanon MNosepexue
REDF He roput
IFM1F He roput
IFM2F He roput
MSTR roput
RACKO roput
RACK1 He roput

ﬂpoeKTM poBaHune OAMHOYHOrIo pexnma

Mpepnocekinka: [JomkeH ObiTb YCTaHOBMNEH JOMNONMHUTENLHBIN NakeT «S7 Fault—
Tolerant Systems [OTka3oycTtonumsble cuctembl S7]». B oTkasoyctonumsom CPU
He JOITKHO ObITb CMHXPOHM3ALMOHHBIX MOOYIEN.

BbinonHuTe criegytowme waru:

1. BcraBbTe B cBOM npoekT ctaHumtio SIMATIC—400.

2. CKoHpurypupymTte ctaHumio ¢ oTkasoyctonumsbim CPU B COOTBETCTBUM CO
CTPYKTYpOM BaLlero annapatHoro obecneyeHus. nd 04MHOYHOrO pexunma Bbl
OOJDKHbI BCTaBUTL OTKasoycTonumebii CPU B cTaHaapTHyto cTtorky (Insert >
Station > S7—400 Station [BctaButb > CtaHuma > CtaHuusa S7-400] B SIMATIC

Manager).

3. HasHaubTe napameTpbl oTkasoyctondmsoMmy CPU. Bl MOXeTe ncnonb3oBatb
3Ha4YeHMs NO YMOMYaHUIO NN YCTAHOBUTL HY>XHbIE BaM NapamMeTpbl.

4. Cnpoektupynte Heobxoanmble ceTU U coeanHeHUd. [na oanHOYHOro pexnuma
Bbl MOXeTe 3anpoekTupoBaTh coeamHeHunsa Tuna «fault—tolerant S7 connection

[oTkasoycTonumMBOEe S7-coeanHeHue]».

MomoLwb ons aTor npouenypbl Bbl HangeTe B Temax nomowm SIMATIC Manager n
B MOMOLLM K gononHutensHomMy nakety «S7 Fault-Tolerant Systems».

B-4
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OOUHOYHBIU pexum

PaclumpeHue oo 0TKa3oycTOMYNBON CUCTEMBI

3amevyaHue
PaclumpeHne 0o 0TKazoycTOMYMBONM CUCTEMbI BO3MOXHO TONbKO B TOM Cryyae, ecrv Bbl He
HasHa4YUIM B OOQUHOYHOM PEXMME HEYETHbIE HOMEPAa YCTPOMCTBAM PacLUMPEHUS.

Ecnu BbI BnocneacTBmM 3axoTUTe pacLumpuTb oTkasoyctonumnebin CPU go
OTKa30yCTOMYMBOM CUCTEMBI, AENCTBYWTE Criegyowmm obpasom:

1. OTKpoMTE HOBbIN NPOEKT U BCTaBbTE OTKA30YCTONYMBYIO CTAHLMIO.

2. CkonvpyiTe BCIO CTOWMKY U3 cTaHdapTHou ctaHumm SIMATIC—400 n BcTaBbTe
ee [IBaXbl B OTKA30yCTONYMBYIO CTaHLMIO.

3. BcTaBbTe Heobxogumble noaceTu.

4. Ecnu HyxHo, ckonupyiTe slave-yctporictea DP 13 ctaporo npoekra ons
OOMHOYHOIO PEXUMa B OTKa30yCTONUYMBYIO CTaHLMIO.

5. CHoBa CI'IpOGKTI/IpyVITe KOMMYHUKaUMNOHHbIE COeNHEHUA.

6. Ecnun Heobxoaumo, BbINMOMHWTE U3MEHEHUS, HanpyMep, BCTaBbTe
OOHOCTOPOHHIOIO Nepudepmio.

MNocnenoBaTenbHOCTL 4ENCTBUIA NPU NPOEKTUPOBAHUN OMNncaHa B cucteme
onepaTUBHOW MOMOLLM AOMNOMHUTENBHOTO NnakeTa «S7 H Systems
[OTKkasoycTonumeble cucteMbl S7]».

MoHTaX 1 3anyck OTKa3oyCTOM4YMBOWN CUCTEMbI

Mbl pekomeHgyem BaM Nnpn MOHTaXxXe n 3arnycke 0TKa3OYCTOl7I‘-IVIBOIZ CUCTEMBbI
BbINONMHUTbL cleaytouimne waru.

1. CoxpaHuTe CNpOEKTUPOBaHHYI OTKa30yCTOMYUBYIO CUCTEMY Ha nnaTte cnaL-
namaTn nnmn B cucteme npoektuposaHus (ES) npu ncnonssosaHun PCS7.

2. Tpu ycTaHOBKE CUHXPOHWU3ALMOHHBLIX MOZyei obpaTtute BHUMaHUE Ha
NpPaBUbHOCTb YCTaHOBKM HOMEPOB CTOEK.

3. He coepuHsnTe CMHXPOHU3ALMOHHbIE MOAYN BOJTIOKOHHO-OMTUYECKUMMN
Kabenamu.

4. BctaBbTe nnaty pnaw-naMmaTy B COOTBETCTBYHOLLMNIA LIEHTPanbHbIA NpoLeccop
n 3anyctuTe ero. Nocne atoro ceetoanon Stop HauMHaeT muraTb (3anpoc Ha
cbpoc namaTu).

5. BbInonHuTe BPy4YHY0 cOpoc Anst 060Mx LieHTparnbHbIX MPOLECCOPOB.

CoeaunHute Tenepb CUHXPOHNU3aUMOHHbIE MOAYITN NONAPHO BOJTIOKOHHO-
onTMYeCKMMK Kabensmu.

7. 3anyctute 06a LeHTpanbHbIX NpoLeccopa.

Mocne aToro oTkasoycTonumBasi cuctema byaet pabotaTb B pexume
pe3epBUpOBaHUS.
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OOUHOYHBIU pexxum

MU3meHeHUe pexuma paboThbl oTKaszoycTtonunsoro CPU

B-6

[ns nameHeHus pexxuma paboTbl oTkasoyctonumsoro CPU BbINonNHUTE OgHY U3
crnegyroLwmx npoueayp B 3aBUCKMOCTH OT pexunma paboTbl, B KOTOPbLIN Bbl XOTUTE
nepenTn, n Homepa cTonkm mogyns CPU:

Mepexop 13 pexuma pe3epBMPOBaHUS B OQUHOYHbLIN PEXUM

1.
2.
3.

M3BneknTe CUHXPOHN3ALMOHHbIA MOAYIb.
BbinonHuTe BKMoYeHne nutaHusa 6e3 Gydepmsaumm.

3arpysute B CPU npoekT, B koTopoMm 310T CPU 3anpoekTtnpoBaH ans
OOWHOYHOIO pexuma.

MNMepexon U3 OAUMHOYHOIO peXnmMa B pexum pesepBupoBaHus, ctomka 0

1.

BcTaBbTe CMHXPOHM3AUMOHHbBIE MOAYIN, HA KOTOPbIX YCTAHOBIEH HOMEP
ctonku 0.

BoinonHuTe BkNtoveHne nutaHusa 6e3 Gydepusaumm.

3arpysute B CPU npoekT, B koTopoM 3T0T CPU 3anpoekTnpoBaH Ans pexuma
pe3epBrpOBaHUS.

Mepexop M3 OAMHOYHOIO PEXUMa B PEXUM pe3epBUPOBaHUSA, CTOMKA 1

1.

BCTaBbTe CVIHXpOHI/I3aLI,I/IOHHbIe MOD,yJ'IVI, Ha KOTOprX yCTaHOBJ'IeH Homep
cTolKM 1.

BbinonHute BknoyYeHne nutaHus 6e3 Gydepunsaumu.

Barpysute B CPU npoekT, B koTopom 310T CPU 3anpoekTnpoBaH 4515 pexxuma
pe3epBUPOBaHUS.

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTonumBble CUCTEMBI
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MNMepexon ot S5-H k S7-400H

C

310 NpuUIioXeHne nomMmoXxeT Bam HGDEVITM K OTKa30yCTOI7I‘-Il/IBbIM cuctemam S7, ecnm
Bbl Y>K€ 3HAaKOMbI C OTK&ISOyCTOVI‘-IVIBbIMVI cuctemamm cemenctea S5.

Ons nepexopa ot S5-H k S7—400H, BoobLe roBopsi, HE06X0AUMO 3HaHWe
MCMonb3yemMoro Ans NPOEKTUPOBaHMA NporpaMmmHoro obecneyenna STEP 7.

CA1 O6was nHcgpopmauusn

HokymeHTauus

[lna o3HaKoMneHus co CTaH4apTHbIM NporpaMmHbiM obecneyveHnem STEP 7
MMEIOTCS B pacrnopsikeHumn creyoLme pykoBoacTea:

e [IpoekmuposaHue annapamypbl U KOHghuaypuposaHue coeduHeHUl ¢
nomowbto STEP 7 V5.2

o [IpoepammuposaHue ¢ nomowbto STEP 7 V5.2

OtaenbHble A3blkK nporpammMmmpoBaHumna onmncaHbl B crnegyrwmnx CnpaBOYHbIX
pykoBoACTBax.

o CucmemHbie u cmaHdapmHbie hyHKUUU
o AWL, KOP, FUP dns S7-300/400

Mpu nepexoge Bac NogaepXuT 1 NPeaocTaBuT NogpodHy Hopmaumio
pykoBoacTteo From S5 to S7 [Om S5 k S7].

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTon4mBbIE CUCTEMBI C-1
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lepexod om S5-H k S7T—400H

C.2 MpoekTMpoBaHue, NnporpaMmMmupoBaHue U AnarHocTuka

MpoekTnpoBaHue

B STEP 5 npoekTupoBaHme BbINOSHANOCH C MOMOLLbIO OTAENBHOIO NakeTa aJis
NpoeKTMpoBaHus, Hanpumep, COM 155H.

B STEP 7 ans npoektupoBaHus oTkasoyctonumsbix CPU ucnonbsyetcs
CTaHgapTHoe nporpaMMmHoe obecnevyeHne B COeANHEHUN C AOMONHUTENbHbLIM
naketoMm «S7 H Systems [OTkasoycTonumsble cuctembl S7]». C NOMOLLbIO
SIMATIC Manager co3gante oTKa3oyCTOMYMBYIO CTAHLMIO U BbINOMHUTE ee
KoHpurypuposaHue ¢ nomolbio HWConfig. CneunaneHble XxapakTepucTukm
oTkasoycTonumbix CPU cobpaHbl B HECKOMNbKMX BKagkax. BctpanBaHue B cetn 1
NPOEKTUPOBaHNE COEAMHEHUI BbINOMHAIOTCH € nomoLubio NetPro.

AwvarHocTuka u nporpammmupoBaHue

OnarHoctuka owmnbok B S5 peannsyetcs ¢ NOMOLLBIO 6rIOKOB AaHHbIX OLUMGOK, B
KOTOpble cucTeM BHOCUT Bce olwmnbkm. OB owmnbok (OB 37) 3anyckaeTcsa
aBTOMaTUYECKN ANs KaXaoun 3anicu. [JononHuTenbHble AaHHbIE XPaHUIUCH B
cnose 6utoB namsaTh H.

CnoBo 6utoB namsATn H coctomT 13 GanTa COCTOSHMS 1 yrpaBnstoLlero 6anTa.
Ynpaensowas nHpopmaums MoXeT ObiTb yCTaHOBMNEHA OMT 3a GUTOM B
nporpamme nonb3oBatena STEP 5.

B STEP 7 cuctemHas guarHOCTMKa OCYLLIECTBSAETCS C NOMOLLbIO
anarHoctmnyeckoro bydepa nnm nytem cUMTbIBaHNS Tak Has3blBaeMbIX MOACMUCKOB
crmcka cocTosiHUI cuctemsl (SSL) (MHdopmaLmsa, oTHocSAWAACs K
OTKa30yCTONYMBLIM CUCTEMAM, HanpuMep, pacnonoxeHa B SSL 71). 3toT onpoc
MOXET ObITb BbINOMHEH C MOMOLLbIO YCTPOWCTBA NPOrpaMMUPOBaHUSA UK
nporpaMmmon nonb3oBaTens ¢ nomouwbio SFC 51 «kRDSYSST».

Ha cnyyan notepu pesepsupoBaHus nepudepumn n CPU nmetotcs B
pacnopsikeHun OB 70 n OB 72 coOTBETCTBEHHO.

dyHKUMs GanTa ynpasneHns peanusyetca B STEP 7 nocpeactsom SFC 90

H_CTRL.
O61bekT B S5 JOKBUBanNeHT B S7
OB owwunbok - OB37 OB ownbok - OB 70 n OB 72
YnpaenstoLiee crioBo OMTOB NamsaTn SFC 90 «<H_CTRL»
CnoBo cOCTOSIHUSA SSL 71
Bnok owmnbok OunarHoctuyeckun 6ydep
C-2 Cuctema aBTomaTm3auum S7-400 H, OTka3oycTonumBble CUCTEMBI
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Pasnunuus MeXxay OTKa30yCTOl7I'~IVIBbIMI/I n

CTaHAAPTHbLIMU CUCTEMaMU

Mpu NPOEKTUPOBaHUM U NPOrpaMMUPOBAHMMN OTKA30yCTONYMBOWN CUCTEMBI
aBTomaTtusauum ¢ otkasoyctonumeeiMn CPU crnegyeTt obpaTtuTe BHUMaHUE Ha
onpegerneHHble pasnumuna co ctaHgapTHeiMu CPU S7—400. C ogHOM CTOPOHbI, MO
cpaBHeHuto co ctaHgapTHeiM CPU S7-400 oTkasoyctonumebin CPU nmeet

AOMNONHUTENbHbIE PYHKUMMU,

a C Apyrom CTOpOHbI, 0TkasoycTtonumebii CPU He

NoAAepKMBaEeT onpeaeneHHble Apyrne pyHKUMKN. TO, B YACTHOCTU, HYXXHO
YUYUTbIBATb, ECINN Bbl XOTWUTE BbINOMHUTL NPOrpaMmMy, CO34aHHyo Ans
craHgapTtHoro CPU S7-400, Ha oTka3oycTondnsom CPU.

Hwxke cobpaHbl pa3nuyums B NporpaMmmMmmupoBaHim 0TKa30yCTONYMBbLIX U
CTaHgapTHbIX cucteM. [ipyrue pasnuuus Bel HangeTe B [NpunoxeHun B.

Hwxe cobpaHbl pa3nuyms B NporpaMmmMmmupoBaHim OTKa30yCTONYMBBIX U
CcTaHdapTHLIX cucteM. [ipyrue pasnuyus Bel Hangete B [NpunoxeHun B.

Ecnu B cBOel nonb3oBaTenbCKOW NporpaMMe Bbl UCMOMb3yeTe OAUH U3 UMEIOLLIMX
pasnuuns Bbi3oBoB (OB n SFC), To Bam HYXXHO COOTBETCTBYHOLLMM 06pa3om
afjanTvpoBaTb CBO MporpamMmy.

HdononHuTtenbHbie PYHKLMU OTKA30yCTOMUYUBLIX CUCTEM

DyHKUMA

HdononHutenbHoe nporpammupoBaHue

OB owunbok pe3epBMpOBaHNSs

e OB owwnbok pesepsunpoBaHus nepucepun OB (OB 70)
e OB owwnbok pesepsuposaHmsa CPU (OB 72)
MoapobHyto MHGOPMaLMIO Bbl MOXETE HaUTU B
crnpaBoYHOM pykoBoacTBe CucmemHble u cmaHOapmHbie
yHKYUU.

JononHutenbHble AaHHbIE B
ctapToBoi nHgopmauum OB
1 B 3anuncsix
AvarHoctuyeckoro bydepa

YkasblBatoTcs Homepa ctoiku 1 CPU (rmasHoro u
pesepBHOro). Bel MoXeTe aHanuanposaTb 3Ty
[OMNONHUTENbHYIO MHOPMaLKIo B Mporpamme.

SFC onst 0TKa30yCTOMUYMUBBIX
cuctem

Bbl MoXXeTe ynpaBnsTb Npoueccamy B 0TKa30yCTONYMBbIX
cuctemax ¢ nomoubto SFC 90 «H_CTRL».

OTKa3oycToNuMBbLIE OTKa30yCTONUMBbLIE COEANHEHNS MPOEKTUPYIOTCA,

KOMMYHUKALMOHHbIE [ONOMHNTENLHOTO NPOrPaMMMPOBaHUsS He TpebyeTcs.

coeanHeHns MpY MCMOML30BAHUM OTKA30YCTONYMBBLIX COSANHEHUI BbI
MOXeTe NPUMEHATL NS CNPOEKTMPOBAHHbBIX COeANHEHUIA
SFB.

CaMoTecTupoBaHue CaMoTecTMpoBaHMeE BhIMOHSETCA aBTOMATUYECKM,

OONONTHNTENbHOIo NporpaMmMnpoBaHnA He Tpe6yeTc;|.

KommyTupyemas nepudepus

JononHuTensLHOro NporpaMMMpoBaHus He TpebyeTcs, CM.
pasgen 7.3
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Pasnu4usi mexdy omka3oycmoulvusbIiMu U cmaHdapmHbIMU cucmemamu

DyHKUMA

JononHutenbHOe NporpammMupoBaHue

MHdpopmauums B cnvcke
COCTOSIHUI CUCTEMBI

e Yepes nogcnucok ¢ ID SSL W#16#0019 BbI Takke
nony4vaeTe 3anucu AaHHbIX AN OTHOCALMXCS K
OTKa30yCTOWYMBOCTM CBETOANOOOB.

e Yepes nogcnucok ¢ ID SSL W#16#0222 Bl Takke
nonyyvaete 3anucu gaHHbix ans OB ownbok
pe3epB1MpPOBaHMS.

e Yepes nogcnucok ¢ ID SSL W#16#xy71 Bbl nonyyaeTte
MHAOPMaLWIO O TeKyLLEM COCTOSIHUM
O0TKa30yCTONYMBOW CUCTEMBI.

e Yepes nogcnucok ¢ ID SSL W#16#0174 Bbl Takke
nony4vaeTe 3anucu AaHHbIX AN OTHOCALMXCS K
OTKa30yCTOWYMBOCTM CBETOANOOOB.

e [oacnucok c ID SSL W#16#xy75 cHabxaeT Bac
MHpopMaLmen 0 COCTOSIHUM KOMMYHUKaLIMIN Mexay
0TKa30yCTONYMBOW CUCTEMOMN U KOMMYTUPYEMbIMU
slave-yctponcteamu DP.

KoHTporsb Bo Bpemst
akTyanusauum

OnepaunoHHas cucteMa KOHTPONUPYET creayowme

YeTblpe 3anpoeKTUPOBAHHBLIX BPEMEHU:

® MakcuMaribHOe BPEMS YBENUYEHUS LuKna

® MakcuMmarbHas 3a4epXKka CBA3N

® MakcumarbHOe BpeMs BroKMpoBaHUS AJ1si KNaccoB
npuvioputeTta > 15

® MVHMManbHOE BpeMsi oCTaHoBa nepudepum

Onsa atoro He TpebyeTcs AONOMHUTENBHOMO

nporpaMMupoBaHusi. 3a nogpobHocTaMK obpaTuTecs K

rnaee 6.

OrpaHunyeHus ans otkaszoyctonuymsoro CPU no cpaBHeHUIO CO CTaHJAPTHbIM

CPU

DyHKUMUA

OrpaHuyeHue ans otkasoycronumsoro CPU

MpumeHeHne

I'IpmmeHeHme OPUEHTUPOBAHHbLIX HA CUMBOIbI

OPUEHTMPOBAHHbLIX HA CUMBOIbI Co06LLEHNI HEBO3MOXHO.

coobueHun (SCAN)

[MoBTOpPHbLIN NycK

MoBTOpPHLIV Nyck HeBo3amoxeH. OB 101 He
nogfepxvBaeTcs.

MHOromaLLMHHBIN peXxum

MHoromalumnHHbIN pexnm HeBodmoxeH. OB 60 n SFC 35
He nogdepXXuBatoTCs.

3anyck 6e3 3arpy>KeHHOro
npoekTa

3anyck 6e3 3arpy>keHHOro NPoeKTa HEBO3MOXEH.

OB ¢oHoBOro pexuma

OB 90 He nogaepxunBaeTcs.

AnnapaTtHas ownbka CPU

OB 84 He nogaepxwuBaeTtcs. [pyn BO3HUKHOBEHU
cnopaguyeckoi olwmbku nHtepdgerica CPU BHocUT aTy
OLWMBKY B AMarHocTnyeckuin Oydep u npogomkaeT
pabory.

CBAa3b Yepea rnobanbHble
[aHHble

GD-cBsi3b HEBO3MOXHA (HW LIMKMUYECKU, HUA BbI3OBOM
cucteMHbix pyHkumn SFC 60 «GD_SND» n SFC 61
«GD_RCV»)

BasoBas cBsA3b

KoMMyHMKaLMOHHbIE OYHKLMUN (CUCTEMHbIE DYHKLMK)
ans 6a30BoN CBSI3W He NoAAEPKMBAKOTCS.

Pexum paboTbl ¢ Heckonbkumn | OTkasoycToinumeble CPU He noaaepXvBatoT pexum

master-yctponctsamu DP

paboTbl ¢ HeckonbkMMK master-yctporicteamu DP B
pexume pe3epB1MpPOBaHUS.
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Pasnuyusi mexdy omka3oycmoulqusbiMu U cmaHdapmHbIMU cucmemamu

DyHKUMUA

OrpaHuyeHue ans otkasoycronumsoro CPU

Mpsimot 06MeH AaHHbIMU
mexay slave-yctponctsamu DP

He moxeT BbITb cnpoekTupoBaH B STEP 7.

OKBMAMCTAHTHOCTB Slave-
yctponcts DP

B 0TKa30ycTON4MBOM cUCTEME HET SKBUANCTAHTHOCTH
ans slave-yctpornicts DP.

CurHxpoHusauus slave-
yctponicts DP

CuHxpoHusauus rpynn slave-yctponcts DP
HeBosMoxHa. SFC11 «DPSYC_FR» He
nogaepXvBaeTcs.

[eakTnBm3aums 1 akTuBusauusi
slave-yctponcts DP

HeT BO3MOXHOCTM eakTUBU3NPOBATL U aKTUBU3NPOBATL
slave-yctponctea DP. SFC 12 «D_ACT_DP» He
nogaepxvBaeTcs.

He MHUUMann3npoBaHHbIe
JlIOKanbHble OaHHbIEe

Ecnu nokanbHble faHHble XpaHATCs B 0611acTu AaHHbIX
(6nTbl NaMATK, GNOKN AaHHBLIX U T.4.) UK €CININ OHN
BMUSIIOT HA UCMOMHEHWE NPOrPaMMbl, TO OHU JOMKHbI
ObITb MHULMaNM3npoBaHbl. He nHMUManuaMpoBaHHble
nokanbHble faHHble NPUBOASAT B OTKA30YCTONYMNBOM
CcUCTEME K OLUMOKE CUHXPOHM3aumu. Cuctema
NnepexoamT B OOAUHOYHBIN PEXUM C OCTAHOBKOW OAHOMO
n3 CPU.

[NoBeaeHne BO Bpems
BbINOJTHEHUA

Bpems BbinonHeHus komaHg y CPU 414—4H n CPU
417—4H HemHoro 60nbLUe, YEM Yy COOTBETCTBYIOLLNX
ctangaptHbix CPU (CPU 414—4 n CPU 417-4) (cm.
Cnucok onepauyuti S7—400). 3To cnepyeT y4nTbIBaTb BO
BCEX MPUIOXEHUSIX, KPUTUYHBLIX OTHOCUTENTbHO BPEMEHM.
Bo3MoxHO, Bam NpuaeTcs yBeNMYNTb BPEMS KOHTPOIS
LmKna.

Bpems umkna DP

Bpems umkna DP y CPU 414—-4H n CPU 417—-4H
HeMHoro 6onbLue, YeM y COOTBETCTBYHOLLMX
cTaHgapTHbix CPU.

3anasgbiBaHns U 6NOKMPOBKK

Mpu akTyanusauum:

® AcuHxpoHHble SFC onsa 3anvcen gaHHbIX nony4aroT
oTpuuaTenbHoe KBUTUpOBaHMe
CoobLeHns 3agepxmBatoTcst
Bce knaccbl npuoputeTta go 15 BHavane
3agepXxuBaloTca

e  KOoMMyHVKaLMOHHbIE 3aaHNS OTKIMOHSATCS Unn
3agepXxuBaloTca

e HakoHel, Bce knacchl npuoputeTa 6nokmpytoTcs.

3a nogpobHocTammn obpatuTecs K rnaee 6.

MpucoegnHeHne S5

HeT Bo3mOXHOCTU nogkniovaTe Moaynu S5 yepes
apanTtepsl. [pucoeamHeHne mopynen S5 vepes IM 463—
2 BO3MOXHO TOMbKO B OAMHOYHOM pEXUME.

CPU kak slave-yctporictso DP

HeBo3MoXHO

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTon4mBbIE CUCTEMBI
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®yHKUUOHaNbHbIE MOOYIU U

KOMMYHUKaLUOHHbIEe Npoueccopbl,

ucnornb3yemblie B S7-400H

E

B cucteme aBTomaTtusaumm S7—400H MOXHO Mcnonb3oBaTh cnefyoLime
dyHKUMOHanbHble Mmogynu (FM) n kommyHuKaumoHHble npoueccopsbl (CP):

FM n CP, ucnonbsyemble LeHTpanu3oBaHHO

Mopynb Homep ans 3akasa Bepcus OOHOCTO- | pe3epBHbIN
POHHUI
Cuetumk FM 450 6ES7 450-1AP00-0AEQ |Bepcusa 2 nnu Oa Het
BbllLE
KoMMyHMKaLMOHHbIN 6ES7 441-1AA02-0AEQ |Bepcus 2 nnu Oa Het
npoueccop CP441-1 BblLle
(RByxTOUEYHOE COeANHEHMEe) | GES7 441—1AA03—-0XEO | Bepcust 1 unm
Bbiwe ¢ MN3Y
V1.0.0
KoMMyHUKaLMOHHbIN _ »
NpoLeccop CP441—2 6ES7 441-2AA02-0AEQ |Bepcus 2 nnu Oa Het
(OByXTOYEUYHOE CoeMHEHVE) Bbllle
6ES7 441-2AA03-0XEOQ | Bepcusi 1 nnu
Bbiwe ¢ MN3Y
V1.0.0
KoMMyHUKaLMOHHbIN - .
npoueccop CP443-1 Multi 6GK7 443-1EX10-0XEO | Bepcus |1'|;T/M Oa Oa
(SINEC H1 (Ethernet), Bbille ¢
TpaHcnopT TCP/ISO) V1.0.1
6GK7 443—1EX11-0XEO | Bepcusa 1 nnm Ha Ha
Bbiwe ¢ MN3Y
V1.1.0
KomMmyHWKaLMOHHbIE . |
NpoLeccopbl CP443—5 Basic 6GK7 443-5FX01-0XEOQ |Bepcus 1 unu Da Oa
(PROFIBUS: S7- Bbilwe ¢ MN3Y V3.1
KOMMYHUKaLMK)
KoMMyHMKaLMOHHbIN o N
npoLeccop CP443-5 6GK7 443-5DX02—-0XEQ | Bepcus 2n:l;I{I/VI Oa Oa
Extended (PROFIBUS; BbILLE C
master Ha PROFIBUS-DP) " v3.2.3
KoMMyHMKaLMOHHbIN o o
npoLeccop CP443-5 6GK7 443-5DX03—-0XEOQ | Bepcus 2I_I g;m Oa Oa
Extended (PROFIBUS BBILIE C
DPV1) ' V4.0.0

Y Tonkko atn MOZYNnM MOXHO MCMONb30BaTh Kak BHELLHWE rnaBHble nHTepdericsl Ha PROFIBUS DP.
2 Tonbko 3TOT mogynb nogaepxusaet DPV1 kak BHelWHW rnasHbIn nHTepdenc DP (B cooTBeTCcTBUM C

IEC 61158/ EN 50170).

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTon4mBbIE CUCTEMBI
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QDyHKUUOHarbHbIe MOBYIU U KOMMYHUKaUUOHHbIE rpoueccopsl, ucrosnb3yembie 8 S7—400H

FM n CP ansa geueHTpanu3oBaHHOro OAHOCTOPOHHEro UCNoJib30BaHUs

3amevyaHue

Bce pasbnokupoBaHHbie ans ET 200M FM n CP MoxHo ncnonb3oBatb y S7-400H

aeueHTpanm3oBaHHO 1 OAHOCTOPOHHE.

[eueHTpann3oBaHHO NUCNOMb3yeMble KoMMyTupyembie FM u CP

Moaynb

Homep ans 3akasa

Bepcus

KommyHmMKaLuunoHHbIn npoueccop CP 341-1
(aByxTOYEUYHOE coeanHeHue)

6ES7 341-1AHO0-0AEO
6ES7 341-1BHO0-0AEQ
6ES7 341-1CHO0-0AEO

Bepcusa 3 unu sbiwe

6ES7 341-1AHO01-0AEQ
6ES7 341-1BHO01-0AEQ
6ES7 341-1CHO1-0AEO

Bepcusa 1 unu sbiwe
¢ M3y v1.0.0

KommyHMKaLuoHHbIn npoueccop CP 342-2

6GK7 342-2AH01-0XA0

Bepcus 1 unun Bbiwe

(nHTepdpenic c wuHon ASI) c N3y v1.10
KomMMyHMKauMoHHbIN npoueccop CP 343-2 6GK7 343—-2AH00-0XA0 Bepcus 2 vnun Bbiwe
(nHTepdbenc ¢ wnHon ASI) c N3y v2.03

CyeTunk 350-1

6ES7 350-1AHO01-0AEQ
6ES7 350-1AH02-0AEQ

Bepcusa 1 unu Bbiwe

CyeTtynk 350-2

6ES7 350—2AH00-0AEO

Bepcus 2 unu Bbiwe

Perynatop FM 355 C

6ES7 355-0VH10-0AEQ

Bepcus 4 unu Bbiwe

Perynatop FM 355 S

6ES7 355-1VH10-0AEO

Bepcus 3 unu Bbiwe

CkopocTHou 6ynes npoueccop FM 352-5

6ES7352—-5AH00-0AEQ

Bepcusa 1 unu sbiwe

c N3Y v1.0.0
Perynatop FM 355-2 C 6ES7 355-0CHO00-0AEQ Bepcus 1 unu Beiwe
¢ NM3Y v1.0.0
Perynatop FM 355-2 S 6ES7 355—-0SHO0-0AEQ Bepcusa 1 unu Bbiwe
c N3Y v1.0.0

BHumaHue

O[QHOCTOPOHHME 1 KOMMYTUPYEMble (OYHKUMOHAMNbHbIE MOAYIN Y KOMMYHUKaLNOHHbIE
NpPOLIECCOpPbI B OTKa30yCTONYMBOM CUCTEME HE CUMHXPOHU3MPYHOTCS, AaXe eCcriv X uMeeTcs
no Aea B cucrteme. Hanpumep, asa FM 450, kaxadbli U3 KOTOPbIX 3KCNNyaTUpyeTcs
OLHOCTOPOHHE, He BbIPaBHMBAIOT CBOU CYETHBIE COCTOSHUS.

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTonumBble CUCTEMBI
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NMpumMmepbl coeanHeHUn ans

pesepBupyemoun nepudepun

B aTom npunoxeHun cogepxartcsa npyMepbl COeAMHEHUI ANA pe3epBMpyeMon
nepudepun. [Ina ynpoweHnsa Ha pUCyHKax nokasaH TOMbKO NepBbli KaHan ABYX
pesepBupyemMbIX MOgYEN.

Opyrve npumepbl COeAMHEHUIN UMEKOTCS B YaCTO 3agaBaembix Bornpocax (FAQ) o
SIMATIC no agpecy

http://www.siemens.com/automation/service&support noa knio4eBbIM CIOBOM
«Redundant I/O [PesepBupyemas nepudepmns]».

B pasgene Bbl HanpgeTe Ha cTp.
F.1 SM 321; DI 8 x AC 120/230 V, 6ES7 321—-1FF01-0AA0 F-2
F.2 SM 322; DO 8 x AC 230 V/2 A, 6ES7 322—1FF01-0AAQ F-3
F.3 SM 321; DI 16 x AC 120/230V, 6ES7 321-1FF00—-0AAQO F—4
F.4 SM 331; Al 8 x 16 Bit; 6ES7331—7NF00-0ABO F-5
F.5 SM 332; AO 4 x 12 Bit; 6ES7 332-5HD01-0ABO F—6
F.6 SM 421; DI 32 x UC 120 V, 6ES7 421-1EL00-0AAQ F-7
F.7 SM 422; DO 16 x AC 120/230 V/2 A, 6ES7 422—1FHO00—-0AAOD F-8
F.8 SM 321; DI 16 DC 24V, 6ES7321-7BH00—-0ABO F-9
F.9 SM 322; DO 32 DC 24 V/0,5 A, 6ES7 322—1BL00-0AAQ F-10
F.10 SM 331; Al 8 12 Bit, 6ES7 331-7KF02-0AB0 F—11
F-1 Cuctema aBTomaTm3auum S7-400 H, OTka3oycTonumBble CUCTEMBI
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lMpumepbi coeduHeHul O pesepsupyemoli nepughepuu

F.1

SM 321; DI 8 x AC 120/230 V, 6ES7 321-1FF01-0AA0

Ha cnepyowiem p1McyHke nokaszaHo NnpucoeguHeHne AByx pes3epBupyeMbix
aatuumkoB k AsyM SM 321; DI 8 x AC 120/230 V. JaTtumku Bcerga npucoeanHsItoTcs
K kaHany 0.

©

120/230V

0° 0o A 0y % % & OwOn O
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o

0° 0 @ 94 9% % & OwOn Ou

Puc. F-1. Npumep coegurenns SM 321; DI 8 x AC 120/230 V

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTonumBble CUCTEMBI
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lNpumepbi coeduHeHul Ons pe3epaupyemoli nepughepuu

F.2 SM 322; DO 8 x AC 230 V/2 A, 6ES7 322-1FF01-0AA0

Ha cnepytouiem p1McyHke nokaszaHo NpucoeauHEHne NCNOMHUTENBHOrO YCTPONCTBa
K AByMm pesepsupyembiM SM 322; DI 8 x AC 230 V/2 A. NcnonHuTensHoe
YCTPOWCTBO BCcerga npucoeamHsaeTca kK kaHany 0.

1L
1N

0° 00 G 0y % % X %w Op U

oo

2 120/230V

1L
1N

02 0 @ O % %% & OwOn Ou

Puc. F-2. Mpumep coeanHenns SM 322; DO 8 x AC 230 V/2 A
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lMpumepbi coeduHeHul O pesepsupyemoli nepughepuu

F.3 SM 321; DI 16 x AC 120/230 V, 6ES7 321-1FF00-0AA0

Ha cnepyowiem p1McyHke nokaszaHo NnpucoeguHeHne AByx pes3epBupyeMbix
aatyumkoB k osyM SM 321; DI 16 AC 120/230 V. datuukn BCceraa npucoeamHaTCA
K kaHany 0.

1N

02 0o @ Oy % O%; & Oy On O

©
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Puc. F-3. Npumep coegurenns SM 321; DI 16 x AC 120/230 V
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lNpumepbi coeduHeHul Ons pe3epaupyemoli nepughepuu

F.4 SM 331; Al 8 x 16 Bit; 6ES7331-7NF00-0ABO

Ha cnepytowiem p1McyHke nokaszaHo NpucoeauHeHne n3aMepuTenbHOro
npeobpasoBarens k ABym pesepsupyeMbiM SM 331; Al 8 x 16 Bit.
MpeobpasoBaTenb Bceraa npucoeanHsieTcst K kaHany 0.
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Puc. F—4. Npumep coegnHeHna SM 331; Al 18 x 16 Bit
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lMpumepbi coeduHeHul O pesepsupyemoli nepughepuu

F.5 SM 332; AO 4 x 12 Bit; 6ES7 332-5HD01-0AB0

Ha cnepytouiem p1McyHke nokaszaHo NpucoeauHEHne NCNOMHUTENBHOrO YCTPONCTBa
K AByMm pesepBupyembiM SM 332; AO 4 x 12 Bit. icnonHuTenbHOE YyCTPONCTBO
Bcerga npucoeauHaeTcs K kaHany 0.
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Puc. F-5. Npumep coeguHenns SM 332, AO 4 x 12 Bit
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lNpumepbi coeduHeHul Ons pe3epaupyemoli nepughepuu

F.6 SM 421; DI 32 x UC 120 V, 6ES7 421-1EL00-0AA0

Ha cnepyowiem p1McyHke nokaszaHo NnpucoeguHeHne AByx pes3epBupyeMbix
aatyumkoB k AByM SM 421; DI 32 UC 120 V. datyukn Bcerga npucoemHsaTCs K

kanany 0.
1 -
2 —
3
4|0 - 0
5|0 - 1
6 |0 - 2
7 |o - 3
8 |0 - 4
9 |0 -- 5
10|0 -- 6
11|0 - 7
12
13| — 1IN
14
150 - 0
16| 0 — 1
120 VUC 1700 - 2
180 - 3
~ 19 0 - 4
200 - 5
210 — 6
2(0 - 7
23
24| — 2N
25
26
270 - 0
28/0 - 1
29/0 -2
- 300 - 3
2| - 3o - 4
_ 20 0 320 - 5
T ile — 1 330 - 6
elo — 2 340 — 7
7 |o 3 35
8o 2 36/ —— 3N
9|0 5 gg
1(1’3 o8 3o — 0
p G 1
13 — N 200 — 3
14 30— 4
]g° — 0 440 - 5
o -— 1 4500 - 6
7o — 2 460 — 7
180 — 3 27
190 - 4 48| — 4N
2000 - 5
20— 6
22/o0 -7
23
24| — 2N
25
26
2710 — 0
280 — 1
290 — 2
300 — 3
310 - 4
2(0 - 5
330 - 6
34|0 - 7
35
36| - 3N
37
38
390 -0
40| 0 -1
41| o0 - 2
42| 0 - 3
43| 0 - 4
44| 0 - 5
450 - 6
46| 0 - 7
47
48| - 4N
Puc. F-6. Npumep coeguHenns SM 421; DI 32 x UC 120 V
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A5E00068197-07



lMpumepbi coeduHeHul O pesepsupyemoli nepughepuu

F.7

SM 422; DO 16 x AC 120/230 V/2 A, 6ES7 422—-1FH00-
0AA0

Ha cnepgyowem pycyHke nokasaHo npucoeanHeHne UCNONHUTENbHOMO YCTPOMCTBA
K AByM pesepsupyembiM SM 422; DO 16 x AC 120/230 V/2 A. VicnonHuTenbHoe
YCTPOWCTBO BCerga npucoeamHsaeTcs K kaHany 0.
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Puc. F-7. Mpumep coeanHennst SM 422; DO 16 x AC 120/230 V/2 A
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lNpumepbi coeduHeHul Ons pe3epaupyemoli nepughepuu

F.8 SM 321; DI 16 DC 24 V, 6ES7 321-7BH00-0AB0

Ha cnepyowiem p1McyHke nokaszaHo NnpucoeguHeHne AByx pes3epBupyeMbix
aatyumkoB k AsyMm SM 321; DI 16 DC 24 V. [laTtuukn Bcerga npucoemHaTCs K
kanany 0 unu k kaHany 8.
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Puc. F-8. Npumep coegnHenna SM 321; DI 16 x DC 24V
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lMpumepbi coeduHeHul O pesepsupyemoli nepughepuu

F.9

SM 322; DO 32 DC 24 V/0.5 A, 6ES7 322-1BL00-0AA0

Ha cnepytouiem p1McyHke nokaszaHo NpucoeauHEHne NCNOMHUTENBHOrO YCTPONCTBa
K ABym pesepsupyembim SM 322; DO 32 DC 24 V/0.5 A. UcnonHutenbHoe
YCTPOWCTBO BCerfa npucoeauHaeTcs K kaHany 1.
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Puc. F-9. Npumep coegunHenna SM 322; DO 32 x DC 24 V/0.5 A
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lNpumepbi coeduHeHul Ons pe3epaupyemoli nepughepuu

F.10 SM 331; Al 8 12 Bit, 6ES7 331-7KF02-0AB0

Ha cnepytowiem p1McyHke nokaszaHo NpucoeauHeHne n3aMepuTenbHOro
npeobpaszoBatens k gsym SM 331; Al 8 x 12 Bit. NMpeobpasoBaTens Bceraa
npucoeauHaeTcA K kaHany 1.
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Puc. F-10. Mpumep coeagnHenna SM 331; Al 8 x 12 Bit
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moccapun

AkTyanusauus

B pexxume akTyanusauum oTkasoyCTOMYnBOM cncTeMbl rnaeHbii CPU o6HoBnsieT
OVHaMu4eckne aaHHble pesepBHoro CPU (CnHXpoHM3aums).

naBHbIn CPU

PesepBupyembin LieHTpanbHbIM NpoLeccop, 3anyLeHHbIn NepBbiM NpK 3anycke
cuctembl. OH NnpogomkaeT paboTaTh Kak rmaBHbIN NpoLeccop, koraa
pesepBupyemMoe coeanHeHne TepsieTcs. [porpamma nonb3oBaTtens B rMaBHOM U
pe3epBHoM CPU obpabaTtbiBaeTcsa NaeHTUYHO.

[ByxkaHanbHasi OTKa3oycToM4nBas cuctemMa

OTkasoycToiumBast cuctema ¢ ABYMS LeHTparibHbIMKU MOAYNsSMU

OONHOYHBIN peXxum

Mcnonb3oBaHue oTkasoyctonumsoro CPU B ctangapTHon ctaHumm SIMATIC—
400.

OANHOYHBIN PeXUM OTKa30yCTOMYMBOW CUCTEMbI

B 0gMHOYHOM pexnme 0TKa3oyCTOMYMBOM cucTembl rnaBHbii CPU HaxoguTcs B
pexume RUN, a pesepBHbii CPU B coctosiHnm STOP, B COCTOSIHUKM NOMCKa
HEeMCNPaBHOCTU UITM HEUCTIPABEH.

OTka3obe3onacHble cucTemsbl

OTka3obe3onacHble CUCTEMbI XapakTePU3YOTCS TEM, YTO NPU BO3HUKHOBEHUM
onpeaeneHHbIX HEUCNPaBHOCTEN OHN OCTaloTCA B Ge30MNacHOM COCTOSHUM UMK
HenocpeACcTBEHHO NepexoasT B Apyroe 6e3onacHoe CoCcTosiHME.

OtkaszoyctonumBas (H) craHuus

CtaHums, cogepxallas gBa LeHTparbHbIX NpoLleccopa (rnaBHbIA U Pe3epPBHbIN).

OTKa3oycToOM4YMBbI€ CUCTEMbI

OTkasoycTon4YMBbIE CUCTEMbI MPOEKTUPYHOTCS Taknm 0b6pas3om, YToObl COKpaTUTb
Bpems npoctosi. KoadhdhuumneHT roToBHOCTN MOXET BbITb YBENUYEH, HAanNpumep,
nyTem pe3epBUpOBaHMS KOMMOHEHTOB.

OwmnbKa cpaBHEHuUA

Owubka, koTOpasd MOXeT BOSHUKHYTb NPU CPaBHEHUM obriacTen namsaTn
OTKa30yCTONYNBOWN CUCTEMBDI.

Cucrema aBTomaTmsaumm S7-400 H, OTkasoycTonumBble CUCTEMBI moccapui-1
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loccaput

Mepudepun, kommyTupyemas

MbI roBopyM 0 KOMMYTUPYEMOW Nepudepum, ecnm K Moaynto BBoAa/BbiBoaa
MMeIoT JOCTYN BCE pe3epBupyeMbIE LeHTpanbHbIe NPOLECCOPbI
0TKa30yCcTON4MBOM cuctembl. OHa MOXET BbiTb OAHOKaHaNbHON Unn
MHOrOKaHarbHOW (pe3epBUpyemMon).

Mepudepusn, ogHokaHanbHasn

Mbl roBopum 06 ogHOKaHarnbLHoOWM nepudepun, ecnu, B oTrnymne ot
pesepBupyemoin nepudepun, Ana curHana npouecca MMeeTcst TOJIbKO OAWH
MoAaynb BBoga/BeiBoga. OHa MoXeT GblTb NOAKIMoYEHa Kak OAHOCTOPOHHS UIK
Kak KOMMyTUpyemasi.

Mepudepusn, oqHOCTOPOHHARA

Mbl roBopumM 06 04HOCTOPOHHEN Nepudepnn, ecnv K MoAynsiM BBoAa/BbiBoAa
MMeeT OOCTYN TONbKO OAMH U3 pe3epBUMPYeMbIX LLeHTpanbHbIX npoueccopoB. OHa
MOXeET OblTb O4HOKaHaNbHOM UM MHOTOKaHasbHOW (pe3epBuMpyemon).

Mepudepusn, pesepsupyemas

Mebl roBopuM 0 pe3epBupyemon nepmudeprm, eCnun ans curHana npotwecca

nmeetcs 6onee ogHoro Mmoaynsi BBoga/sbiBoga. OHa MoxeT BbiTb NPUCOeaMHEHA
Kak OQHOCTOPOHHSISI UIN Kak KoMMyTupyemas. Vicnonb3oBaHue: "pe3epBupyemas
O[IHOCTOPOHHSAA nepudepus” unu "pesepsupyemasl KommyTupyemas nepucepns”

Mouck Hencn paBHOCTU

Pexwnm paboTbl pesepeHoro CPU 0TKa30oyCTONYMBON CUCTEMBI, NPY KOTOPOM
CPU BbINonHseT NosIHOE caMOTECTUPOBAHME.

Pexum pesepBupoBaHus

B pexume pe3epBMpOBaHUS OTKa30yCTONYMBOW CUCTEMbI LIEHTParibHble
npoueccopbl HaxoaaTcs B pexkume RUN 1 CMHXpOHU3NPOBaHbI Yepes
pe3epBUPYHOLLYIO CBS3b.

PesepBupoBaHue, (hyHKLUMOHaNbLHOE

PesepBupoBaHue, Npu KOTOPOM AOMNOSHUTENbHbIE TEXHWYECKUE CPEACTBA He
TOJbKO NMOCTOSIHHO HaxoAsTcsl B paboTe, HO U y4acTBYIOT B BbINOSTHEHNM
NpeayCMOTPEHHBIX PYHKLMA. CUHOHUM: aKTUBHOE pe3epBMpPOBaHME.

PQSQPBMpyeMbIe CUCTEeMbI

PesepBupyemble CUCTEMbI XapakTepusyloTcs TEM, YTO BaXKHblE€ KOMMOHEHTbI
cucTeMbl aBToMaTU3auun oyonupytoTcs (pesepsupytoTcs). Ecnv pesepeupyembiii
KOMMOHEHT BbIXOAUT 13 CTPOsi, TO 06paboTka nporpaMMbl He NpeKkpaLLaeTcs.

PesepBupylowias cBa3b

Ces3b Mexay ueHTpalbHbIMU npoueccopamMu OTK&SOyCTOVI‘-IVIBOVI CUCTEMbl,
ncnonbdyemasn and CUHXpOHU3aunmn m obMeHa AaHHbIMMW.

Mmoccapun-2 Cucrema aBTomaTmsaumn S7-400 H, OTkasoycTonumsble CUCTEMBI
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PesepBHbIn CPU

LieHTpanbHbIN NpoLEeccop 0TKa3oyCTOMYNBON CUCTEMBI, CBA3AHHbIN C MMaBHbIM
CPU. OH nepexogut B coctosiHne STOP npu noTepe pe3epBupytoLLen CBA3N.
lMporpamma nonb3oBartensi B rnaBHOM u pesepeBHoM CPU obpabaTbiBaeTcs
WOEHTUYHO.

CamoTecTun poBaHue

CamoTecTtupoBaHue y oTkasoyctonumnbix CPU BbINOMHAETCS Npuy 3anycke, BO
BPEMS LUMKIMYeCckon obpaboTku nporpaMmmMbl U MpU BO3HUKHOBEHUW OLLUMOKN
cpaBHeHus. [py aToM NPOM3BOAMTCSA NMPOBEPKa COAEPKMMOro u coctosiHus CPU
N nepugoepumn.

CWHXPOHM3aLMOHHbIM MOAYIb

WHTepdencHbin Mogynb Ans obecneyeHns pe3epBupyoLLE CBA3M B
OTKa30yCTONYMBOWN cUCTEME.

Cucrtema "1-u3-2"

Cwm. ﬂByXKaHaanaﬂ OTKa3OYCTOﬁ‘-WlBaﬂ cuncrtema

CpenHee Bpems 6e3oTka3zHomn paboTtbl (MTBF)

Cpep,Hee BpemMA MexXay AByMA OTKa3aMu n, crnegoBartesibHo, KpMTepMVI and
OUEHKN HaeXHOCTU Mmoayna uinn CUCTeMbI.

CpenHee Bpems npoctos (MDT)

CpeaHee Bpemsi npoctosi (MDT) B CYLLHOCTM COCTOUT U3 BPEMEHMU,
Heo6xoaMMOoro Ans oGHapyXeHWst oNGKK, U BpEMEHW, HEOGXOAMMOrO Ais
pPeMOHTa U 3aMeHbl HeUcnpaBHbIX MoAyNe.

CpeanHee Bpems pemoHTa (MTTR)

Cpep,Hee BpemMA peMOHTa MoAyIid Ui CUCTEMBbI, T.€. BpeMAa Mexay
BO3HMKHOBEHMEM HEUCTPABHOCTU U €€ YCTPaHEeHUEM.

YcTtaHoBneHune cBA3U

B pexvmMe yCcTaHOBMEHUSI CBSA3M OTKA30yCTOMYMBON CUCTEMBI MABHbIV 1
pe3epBHbIV CPaBHMBAKOT KOHPUIYPaLMIO NaMATU U COAEPXKUMOE 3arpy304HOM
namstn. Ecnn oHn obHapyxuBatoT pasnuyve B NporpaMmMe nosb3oBaTtensi, To
rnaBHbii CPU akTyanuanpyeT nporpammy nofne3oBaTensi pesepsHoro CPU.

H-cuctema

OTkasoycTonumnBasi cuctema, coctosiasi, kak MUHUMYM, U3 ABYX LIEHTpasbHbIX
MpOLIECCOPOB (rNMaBHOro 1 pe3epBHOro). NporpaMmma nonb3oBaTens B rNaBHOM U
B pe3epBHoM CPU obpabaTbiBaeTcst MOAEHTUYHO.

Cucrema aBTomaTmsaumm S7-400 H, OTkasoycTonumBble CUCTEMBI moccapwuii-3
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STOP
Y oTka3oycTonumBbIX cucTem: B coctossHun STOP 0Tka3oyCTONYMBOWM CUCTEMBI
ee LeHTparbHble NpoLeccopbl HaxoaaTcsa B cocTosiHumM STOP.

Mmoccapun-4 Cucrema aBTomaTmsaumn S7-400 H, OTkasoycTonumsble CUCTEMBI
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NMpegmMeTHbLIN yKa3aTenb

A

AkTyanusauus, 57

AkTyanusauus
BPEMEHHbIE XapakTepucTuku, 6—17
Aunarpamma npouecca, 6—4
npouecc, 6-9

AnnapaTypa
KOMMOHEHThLI, 2—3
KOHcpurypaums, 3—4
KOHcpurypupoBaHue, 9—4
MOHTax, 3—3

B

basoBas cucrema, 2—-3
Bant coctosHusa, 7-33
Bbnok nutaxua, 24

B

Beop B gencteune, 3—1
Buabl 3anycka, 5-7
BonokoHHas onTtuka, Npoknagka kabenen,
12-7
BonokoHHo-onTu4eckune kabenu, 2—4
BonokoHHo-onTu4eckun kabens, 12—4
paguyc nsrnba, 12—6
BpemeHHble xapakTepucTtuku, 5-14
Bpems koHTpons
onpegenexuve, 6—-17
TOYHOCTb, 6-19
Bpems koHTpons, npoekTupoBaHue, 6—20
Bpewms paccornacoBanus, 7-17, 7-23
Bbixog n3 ctpost koMnoHeHToB, 10—1
AeueHTpanm3oBaHHon nepudepumn, 10-12
B LeHTparbHbIX CTOMKaX U CTONKax
pacwmpenunsi, 10-2

r

masHbIN CPU, 5-2
He3no Anga uHTepdencHolx mogynen, 4—4
"He3go ans nnat namsaTn, 4-3

A

HaTuukn, pesepsupyemblie, 7-20
[enaccuBusaums, 7-32
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[warHoctnyeckne agpeca, 4-39

OnarHoctnyeckune agpeca ons PROFIBUS,
4-38

OwnarHoctnyeckmn 6ydep, 4—11

[warHoctnyeckoe nokpbitne, A-2

HokymeHTaums, 2—9

3

3ameHa Bo Bpemsi paboTbl, 10—1
B LIeHTparnbHbIX CTONKaX U CTOMKax
pacwmpeHus, 10-2
JeueHTpanunsoBaHHon nepudepun, 10-12
3ameHa nnat namsaTtu, 4—20
3anuncb NepeMeHHbIX, NpaBuia cornacoBaHus,
4-44

n

N3meHeHune pexnma paboThbl
oTkasoyctonumsoro CPU, B—6

N3meHeHue cuctembl Bo Bpems paboThl,
OAVHOYHbBIN pexuMm, 4—33

M3meHeHune cuctemsl Bo Bpems paboThbl
TpeboBaHus K annapaTtype, 4-34
TpeboBaHWs K NPorpaMMHOMY

obecnevenuto, 4-35

MN3ameHeHne Tuna namatu, 11-49

N3meHeHus pexuma paboTthl, 4—40

UHCcTpymMeHTanbHble cpeactea, 2—7

UHTepdeinc ana pacwmpennii namatu, 4—4

UuTepdeic DP, 4-25

UuTtepdenc MPI/DP, 4—4

UHTepdeic Profibus-DP, 4—4

K

KoMMyHMKaLMOHHbIe npoueccopsl, E—1
KoMNoOHeHTHI
6asoBow cuctemsl, 2—3
aybnupoBanwue, 1-4
KoHTponb BpemeHu, 6—-15
KoHdurypmposaHue ceten, 9—7
KoadhpuumneHT rotoBHOCTH
obmeHa gaHHbIMK, 2—6
onpegenexue, A-3
nepundepun, 7-2
cuctem, 1-4
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MakcumanbHas 3ageprkka CBsiau
onpegenexue, 6-15
pacuyert, 6-25

MakcumanbHoe Bpemsi 6roKMpOBKM Ang
KraccoB npuoputeTta > 15
onpegenexue, 6-15
pacuyert, 6-21

MakcumanbsHoe yBenmyeHne BpeMEHW LuKna
onpegenexue, 6-15
pacuyert, 6-25

MuHMmanbHoe Bpemsi ocTaHoBa nepudepun
onpegeneHue, 6-16
pacuyert, 6-20

MHoroTo4euHbIn MHTEpPdElc, 4—24

Mogynwv BBOga/BeiBOAA, 2-5

Mogaynu namaTn, 4—-22

MoHTaxHas cTonka, 2—4

H

HapexHocTtb, A-2
HasHadeHue rnaBHbli/pe3epBHbIN, 52
Hosbiin nyck, 4—14

nocnegoBaTenbHOCTb onepauun, 4—14
Homep ans 3akasa

6ES7 414—-4HJ00-0ABO, 13-2

6ES7 417—-4HL01-0ABO, 13-6

(0

O6nactu agpecos, CPU 31x-2, 4-30
OOmMeH gaHHbIMKU, 2—6
O6meH gaHHbiMn CPU-CPU, 4-24
O6meH gaHHbiMK PG/OP-CPU, 4-24
O6pbIB WKHbI, 4—39
OrpaHuyeHne Toka KOPOTKOro 3amblkaHust, 4—5
OanHouHbIN pexnm, B—1
obcyxaeHue, B-2
onpegenexHue, B—1
npoekTuposaHune, B—4
pacLmpeHne 40 0TKa3oyCTONYNBON
cuctemsl, B-5
OkHo pgonycka, 7-23
Onpegenexuve notpebHocTen B namatu, 4—16
OpraHu3auunoHHble 6rnoku, 2—8
OrtkasobesonacHein, 1-2
OrTkasoycTonumBas cucrema
BBOA B geuncrteue, 3—4
HewucnpaBHoCTH, 3—5
OTkasoycTonumBas ctaHuus, 9-3
OTkasoycTonuMBbIE COEOMHEHUS
nporpammupoBaHue, 8-9, 8—-15
npoekTmposaHue, 8—9

Nupekc-2

csBounctea, 8-9
OTtkasoycTonumsbin, 1-2
OTKa30yCTONYMBLIN OOMEH JaHHbIMU, 8—2
Owwnbka KOHTPONBLHOW CyMMbI, 5—12
Owunbka cpaBHeHUs, 5-12
Owmwnbka cpaBHeHus O3Y n obpasa npouecca
Ha BbIXogax, 512

n

MapameTpbl, 4—26
HOMEp CTOMNKK, 4—-27
pexum paboTbl, 4-27
MepBble warn, npeanocsIniku, 3—2
Mepekntodatens pexumoB paboThbl, 4—3, 4—12
Mepudepus, 7-1
OAHOCTOPOHHSAS, 7—3
pesepsupyemas, 7-10
KoMMmyTupyemasi, 7-5
MNnara O3Y, 4-19
MNnara namatn, 4—18, 4—19
TEXHUYecKkne gaHHble, 4—21
Mnata dnaw-namatn, 4—20
Moaoxopsawne CP, 8-8
Momouk, 9-2
MocTtpoeHune, 2—1
0b630p, 2-2
lMpaBuna ocHalleHns 0TKa3oyCTONYMBON
cTaHumm, 9-3
MpepbiBaHus OT npouecca, B cucteme S7—
400H, 5-14
MpuHMMaemoe 3HayeHne, 7-23
MpoekTnposaHue, 9-3
Mporpamma nonb3oBartens, 2—7
MporpammHoe obecneyeHne
KOMMOHEHTbI, 2—7
npegnocbinkn, 9-2
pesepBupoBaHue, 1-3
Mpsimoe obpalleHne k nepudepumn, 5-14

P

PaccornacosaHuve, undposblie Mogynun BBoAa,
7-17
PacwwupeHune 3arpysovHon namsatu, 4—17
Pacwwnpexne namaTtu, 4—16
PacwupeHune paboden namsatu, 4—22
PacwwmpeHHasa koHdpurypaumsa namatn, 11-48
Pexvm noncka owmBok,
TROUBLESHOOTING, 5-10
Pexwvm paboTbl, usmeHenwue, 4-28, 12-5
Pexvm pesepsupoBaHus cuctemol, 5-8
PexvmMbl paboThl
CPU, 5-5
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HOLD, 5-9 CornacoBaHHO€ YTeHWe AaHHbIX U3

LINK-UP, 5-7 cTaHgapTHoro slave-yctpoinctea DP, 4-46

RUN, 5-8 CornacoBaHHOCTb AJaHHbIX, 4—41

UPDATE, 5-7 CornacoBaHHbIV OCTYN K AaHHbIM, 4—47

STARTUP, 5-7 CoeguHeHne

STOP, 5-6 oTKasoycTtonumsoe, S7, 8-3
PesepBupoBaHue S7,8-3

aKkTuBHoe, 5-2 CoobueHunsa o6 owimnbkax, 4—6

dyHKUMoOHanebHoe, 5-2 CocTosiHMa cuctemsl, 54

PesepBurpyemMas kKOMMyHMKaLUMOHHasa cuctema, CTpykTypHble hopmbl nepudepumn, 7—2
8-2

Pesepsupyemas nepudpepus, 7-10, 7-36
aHarnorosble Moaynu Beoaa, 7-23

BpeMeHa ncnonHeHusi brnokos, 13—10 Tennbiit nyck, 4—14

KoHcpurypauum, 7-10 nocneaoBaTenbHOCTbL onepauuii, 4—14
npoekTupoBaHue, 7-14 TexHu4YecKkne faHHble

undpossle mogynu seoaa, 7—-17 CPU 414—4H. 13-2

undposble Moaynu BeiBoaa, 7—21 CPU 417—4 H 13-6

PesepBupyemble gatynku, 7—20
aHarnorosble Moaynu seoaa, 7-30

Pesepsupyemsble MK, 1-2 \'
PesepBupyemsble y3nbl, 1-5, 8-2
PesepsHbIit CPU, 5-2 YpoBH# 3almTel, 4-13

ycTaHoBka, 4—12
YcTaHoBka, 9-2
YcTraHoBka mogynen namaTtu, 4—22
C YcTraHoBKa HOMepa CToviku, 12—4

YcTaHoBneHue ceaAsun, 5-7
CamortecTtupoBaxue, 54, 5-11 nvarpamma npouecca, 6-4
C6poc namsaTu, nocnegoBaTenbHOCTb npouecc, 6-7

onepauuni, 4-14 YcTaHoBMNEHWe CBA3W U akTyanusaums
CeeToauoabl ownbok 6rokuposka, 6-13

Bce CPU, 4-9 BO3eNCTBMS, 62

CPU 414-4H, 4-10 NPOM3BOANTENBHOCTb, 6-25

CPU 417—-4H, 4-10 npouecc, 6-3

CPU 41x-3 n 41x-4, 4-10 YcTaHOBNEHWE CBSA3M, aKTyanu3aums B
CeeToauoabl COCTOAHUSA OAVMHOYHOM pexuMe, 5—8

PemoHT, 10-1

Bce CPU, 4-9
CPU 414-4H, 4-9
CPU 417—-4H, 4-9 [0))
CeTtb
Industrial Ethernet, 8-5 ®yHKUNM KOHTpOnS, 4-6
PROFIBUS, 8-6 DYHKLUMM YCTPOWCTBA NporpammmpoBaHmsi, 9—8

CurHanbHble MOAynn Ans pe3epBMpoBaHus, ®yHKUMOHaNbHOE pesepsnpoBaHne
7-15 nepudepum, 7-13

CVHXPOHM3aLMOHHbIE Moaynu, 2—4 ®yHKUMOHanbHbIe Moaynm, E-1

CWHXPOHMN3aLMOHHBLIN Moaynb, 12—2

Ha3HauyeHune, 12-2
X
CHATWE 1 ycTaHoBKa, 12-3
TeXHU4eckme gaHHble, 12—6 XonoaHbln nyck, 4—15
CuHxpoHunsauus, 5-3 nocnegosaTtenbHOCTb onepauun, 4—15

ynpasnsiemasi cobbiTuamm, 5-3
Cnoso coctosiHus, 7-33
CornacoBaHHas 3anvcb JaHHbIX B u
craHaapTHoe slave-yctporicteo DP, 4-45 | 160 ycnonbsosanms, 1-2

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTon4mBbIE CUCTEMBI MHupekc-3
A5E00068197-07



lMpedmemHnbil ykazamerib

LleHTpanbHbIN npoueccop, 2—3
LincppoBow BbiBOA, OTKa3oycToMumMBbIN, 7—21

y

YacTHoe coegmHeHue, aktuBHoe, 8—4

YTteHne nepeMeHHbIX, npaBuia corrfiacoBaHnA,

4-44

L

LWnHHbIe wTekepbl, 4—25
nHTepceric Profibus DP, 4-25
MPI, 4-24

B

BUSF, 4-35
BUSF1, 49
BUSF2, 49

Cc

CPU
napameTpsbl, 4—26
nepeknoyaTenb pexmmoB paboTbl, 4—12

CPU 315-2 DP
cm. makxe CPU 31x—2
master-yctponcteo DP, 4-30

CPU 316-2 DP. Cm. CPU 31x-2

CPU 318-2. Cm. CPU 31x-2

CPU 31x-2
obnactn agpecos DP, 4-30
master-yctponctso DP, gnarHocTtuka ¢

nomoLlbio cBeToanoaos, 4—35

CPU 414-4H, aneMeHTbl ynpaBreHns u
vHaukaumm, 4—2

CPU 417-4H, aneMeHTbl ynpaBreHns u
vHaukaumm, 4—2

D
DPV1 un EN 50170, 4-32

Master-yctponctso DP
ANarHoCTyKa ¢ MOMOLLbIO CBETOANOA0B,
4-35
CPU 41x, 4-30

NHpekc-4

Master-yctporctso DP, gnarHoctuka c
nomoulbio STEP 7, 4-36

E

EXT. BATT., 4-5
EXTF, 4-9

F

FB 450 »RED_IN», 7-13

FB 451 »RED_OUT», 7-13

FB 452 »RED_DIAG», 7-13
FB 453 »RED_STATUS», 7-13
FC 450 »RED_INIT», 7-13

FC 451 »RED_DEPA», 7-13
FRCE, 4-9

H
HOLD, 5-9

IF 960-HF, 12-2
IFM1F, 4-11
IFM2F, 4-11
INTF, 4-9

MDT, A-2
MSTR, 4-8
MTBF, A-2, A—4

R

RACKO, 4-8
RACK1, 4-8
Readme-cann, 9-2
REDF, 4-10

RUN, 4-9, 5-8

S

S58S7
nporpaMmMmupoBaHne u guarHocTtuka, C—2
npoektuposaHue, C-2

S7-coeguHeHns1, CNPOEKTUPOBaHHble, 8—3, 8-9

S7-400
OOMONHUTENbHOE NporpaMmmHoe
obecne4veHve, 2—7
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Heobxoanmoe nporpammHoe obecneyexme,
2-7
S7-400H
OOKyMeHTaums, 2—9
mMoAynv BBofa/BbiBoaa, 2—-5
obmMeH gaHHbIMK, 2—6
NPOEKTUPOBaHNE 1 NporpammMupoBaHne, 2—
7
nporpaMmma nonwe3oBaTtens, 2—7
S7-400H , 6nokun, 2-8
S7-REDCONNECT, 8-8, 8-20
SFB 14 »GET», npaBuna cornacosanusi, 4—44
SFB 15 »PUT», npaBuna cornacoBaHusi, 4—45
SFC 103 »DP_TOPOL», 4-33
SFC 14 »DPRD_DAT», 4-45
SFC 15 »DPWR_DAT», 4-45
SFC 81 »UBLKMOV» , 4—41
SIMATIC Manager, 9-8
SM 321; DI 16 x AC 120/230 V, npumep
coeagnHeHns, F—4
SM 321; DI 32 x DC 24V, npumep
coeagnHeHus, F—9
SM 321; DI 8 x AC 120/230 V, npumep
coegnHeHns, F-2
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SM 322; DI 8 x AC 230 V/2 A, npumep
coeguHeHus, F—3

SM 322; DO 32 DC 24V, npumep CoeanHeHus,
F-5

SM 322; DO 32 x DC 24V, npumep
coeguHeHust, F—10

SM 331; Al 2 x 12 Bit, npumep coegnHeHus,
F-11

SM 332; AO 4 x 12 Bit, npumep coeamHeHus,
F—6

SM 421; DI 32 x UC 120 V, npumep
coeguHeHus, F—7

SM 422; DO 16 x AC 120/230 V/2 A, npumep
coeguHeHus, F—8

STOP, 4-8

T
TROUBLESHOOTING, 5-10

w
WinCC, 8-14
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