1 O630p npoaykra

1.1 O630p

Cuctembl SIMATIC S7-400 noBbIlLeHHOW 6e30MacHOCTHU

Mporpammupyemsble koHTponnepbl S7-400F/FH noeiweHHon 6e3onacHocTu (F-
cucTeMsbl, 0TkasobesonacHble CUCTEMbI) UCMONb3YHOTCS B CUCTEMAX C
NoBbILIEHHLIMW TpeboBaHMAMM K obecneveHuto 6esonacHoctu. Llensto S7-400F/FH
ABMSIETCA yNpaBneHne npoueccamu, KOTopble MOryT ObITb HEMeONEHHO
BO3BpaLLeHbl B 6e3onacHoe cocTosiHMe. VIHave roBopsi, eCnv 3TU NPOLIECChI
BHE3amnHO OCTaHaBNMBAOTCSH, TO 3TO HE NPeACTaBseT ONacHOCTM Ans Noaen u
OKpY>KatoLLel cpeabl.

TpeboBaHMA K 6e3onacHOCTU
S7-400F/FH yooBneTBopsieT cneaylowmum TpeboBaHusaM k 6e30MacHOCTY:
e knaccel TpebosaHmn ot AK1 go AK6 B cootBeTtcTeum ¢ DIN V 19250/
DIN V VDE 0801

e o1 SIL1 po SIL3 (Safety Integrity Level — ypoBeHb coxpaHHOCTM Be30nacHOCTH)
B cooTtBeTcTBUM ¢ IEC 61508

e karteropum ¢ 1 no 4 B cootrBetcTBumM ¢ EN 954-1
MpuHUKMNbI, Nexaune B OCHOBe (hyHKLMN obecnevyeHns 6e3onacHoOCTU

BesonacHoe nosegeHne B criydyae oTkasa OCTUraeTcs C MOMOLLBIO (PYHKLUMIA
obecneyeHns 6e3onacHOCTH, B NepBYyLo ovepeb, B nporpaMmMHOM obecrnedeHun.
DyHKUMM 0BecneyeHns 6e30NacHOCTM BbINOMHAIOTCH NPOrpaMMmMpyemMbIiv
KoHTponnepom S7-400F, 4Tob6bl BEpHYTb CUCTEMY B Be30nacHoe COCTOSIHNE Unn
COXpaHuTb ee B 6e30nacHOM COCTOSIHUM NPU BO3HUKHOBEHUW ONAaCHbIX CUTYaLUiA.

BesonacHocTb Ans npouecca MoxeT obecnevmBaTbCca NocpeacTBOM
nonb3oBaTenbckon PyHKUMK obecnedeHns 6e30nacHOCTU UK C NOMOLLIbIO
PYHKLUMM pearmpoBaHns Ha HencnpaBHOCTb. Ecnn cuctema nosbILLEHHON
6e3onacHOCTV He MOXeT BonbLUE BbIMOMHATL CBOK TEKYLLYIO MONb30BaTENbLCKYO
dyHKUmMIo obecnedeHns 6e3onacHoOCTH B Criy4yae HEUCNPaBHOCTU, OHa BbINOMHAET
hyHKUMIO pearnpoBaHMs Ha HEUCNPABHOCTb: HaNpYMep, COOTBETCTBYIOLLNE
BbIXoAbl BbikoyatoTes, a CPU, ecnn Heobxoaumo, nepexoaut B coctosiine STOP.

Hanpumep: Crucrema noBbllLeHHOW 6€30MacHOCTM A0MKHa OTKPbITb KnanaH, ecnv
BO3HUKaeT n3bbIToYHOE AaBneHne (nonb3oBaTtenbckas PyHKuns obecneyeHms
©6e3onacHocTK). [Npn BO3HMKHOBEHMM onacHowm HencnpaBHocTu B CPU Bce BbIxOAabl
BbIKMNoYaTCs (PYHKUMA pearnpoBaHns Ha HEMCNPaBHOCTL), OTKPbIBAs, TAKUM
obpasom, knanaH 1 Bo3spallas octarnbHble UCMONHUTENbHbIE YCTPOWUCTBA B
BesonacHoe coctosHue. Ecnn 6bl cuctema nosbleHHON 6e30nacHOCTU He Bbina
noepexageHa, TO TONbKO OTKpbIICA 6bl 3TOT KranaH.

DyHKUMM 0becneyeHnss 6e3onacHOCTU BCTpaMBAKOTCS B MEPBYHO ovepeab B
cnegytowme KOMMOHEHTbI:

e B OPWMEHTMPOBAHHYI0 Ha obecneyeHne 6e30nacHOCTM Nporpammy
nonb3oBaTerns B LeHTpanbHOM NnpoLeccope

e B MOAYNV BBOAA-BbiBOAA MOBLILLIEHHOW 6E30MacHOCTH

CucTtembl NOBbILLEHHON 6e3onacHocTn
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Be3onacHocTb U KO3h(pMLNEHT FOTOBHOCTHU

YT106bI yBENNYNTL KOIMPUUNEHT TOTOBHOCTM CUCTEMbI aBTOMATM3aLUN U, TaKUM
06pasom, n3bexatb NPOCTOEB B Pe3ynbTaTe HEUCNPaABHOCTEN B CUCTEME
NOBbILLIEHHOW 6€30NacHOCTU, Takne CUCTEMbI MOTYT ObITb, NPU XeNaHuu,
CNPOEKTUPOBAaHbI AN NOMYYEHUS BbICOKOTO KO3dpmUmMeHTa roTOBHOCTH
(O0TKa30yCTOMUYMBOCTM). DTOT NOBLILLEHHbIN KO3(PMULMEHT rOTOBHOCTM MOXET ObITb
AOCTUrHYT C MOMOLLbIO pe3epBUpPYEMbIX KOMNOHEHTOB (610Ka NUTaHus,
LLeHTParnbHOro NpoLeccopa 1 CUCTEM CBSI3N U BBOAA-BbIBOAA).

OTka3oycTon4mBblE CUCTEMbI NOBLILLEHHON 6e3onacHocTn S7-400FH nossonsitoT
npogosmkaTe NPON3BOACTBO, HE HAHOCS Bpeaa NMoasiM U OKpyKatoLen cpeae.

Ucnonb3oBaHue B NpOeKTUPOBaHWUMU NPOLECCOB

1-2

Ha cnepytowem p1cyHke nokasaHbl BO3MOXHOCTM BCTpauBaHus cuctem S7-400F n
S7-400FH B cuctemy aBTOMaTM3auum npoueccos ¢ nomoLysio PCS7.
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1.2 OcHoOBHble BapuaHTbl KOH(Urypaumum
B atom pasgere onncaHbl ABa OCHOBHbIX BapuvaHTa KOH(*)VIpraLI,VIVI CNCTEM
NOBbILLEHHON ©6e30nacHOCTH:
e cucTema nosblweHHon 6e3onacHocTn S7-400F

e  0OTKa30yCTOM4YMBasi cMcTemMa noBblweHHon 6e3onacHocTn S7-400FH

CucTtema noBbllleHHON 6e3onacHocTu S7-400F

S7-400F — 310 cucTema aBTOMaTM3aLMM NOBbILLIEHHOW 6e30MacHOCTU, cocTosLas,
no KpanHen mepe, U3 crie4yLLmMx KOMNOHEHTOB:

e Mopgynb CPU, cnocobHbI BbINOMHATL OTka3obe3onacHble NporpaMmbl
nonb3oBartens (F-nporpammel), Hanpumep, CPU 417-4 H

e  OauH 1Ny HeCKOMbKO CUrHarnbHbIX MOAYNEeN NoBbIWeHHoN 6e3onacHocTn (F-
SM) B ycTpowncTBe AeleHTpanm3oBaHHom nepudepum ET 200M (c
BO3MOXXHOCTbIO pe3epBNPOBaHNS)

Ha cneaytolieM pucyHke nokasaHbl KOMMOHEHTbI annapaTHoOro 1 NPOrpaMMHOro
obecneyveHns cucTembl NOBLILLEHHOW Ge3onacHoCcTW. Bbl MOXeTe paclumpuTb 3Ty
KOHMrypaLmio ¢ MOMOLLbI0 CTaHA4apTHLIX Mogynen S7-400 n S7-300.

‘!
L
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OTtkasoycTonumBas cuctemMa noBbiweHHOM 6e3onacHocTn S7-400FH

S7-400FH — 310 OTKa30ycTOMUYMBAsSI CUCTEMA aBTOMATM3aLUKN NOBbILLEHHON
Ge3onacHocTH, cocTosLLast, No KpanHeln Mepe, U3 crieayrLMX KOMNOHEHTOR:

OTtkasoyctonumsas cuctema S7-400H (rnaBHas u pesepBHasd), UCNOMHSAOLLAS
oTkasobesonacHyto nporpammy nons3osatens (F-nporpammy)

OfVWH NNy HECKOMBKO CUrHanbHbIX MOAYNEn NoBbilWeHHon 6e3onacHocTu (F-
SM) B ycTpoincTBe AeLeHTpanusoBaHHon nepudepum ET 200M B kavecTse
CUCTEMbI KOMMYTUPYEMOK nepudepumn (ONONHUTENBHOE pe3epBnpoBaHue)

Ha cnepytouiem pucyHke nokasaH npumep koHourypauumn S7-400FH ¢
pesepBupyembim CPU, COBMECTHO MUCMONb3yeMbIMU, KOMMYTUPYEMbIMUA

[eLieHTpan1M3oBaHHbLIMU NepudepuinHLEIMU MOAYNAMU, NOAKMHOYEHHbIMU Yepes
pPe3epBMPYEMYIO CUCTEMHYIO LLIHY.

Pesepsrpyemas cuctemHasi wuxa (PROFIBUS unu Ethernet)
L
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Komb6buHaumsa ctaHAAapTHbIX, OTKA30yCTOMUYUBLIX U OTKa306e30NacHbIX

KOMMOHEHTOB

CraHpapTHble, oTkasoyctonumeble (H) v oTkasobesonacHble (F) KOMNOHEHTbI 1
CUCTEMbI MOTYT UCNONb30BaTbCA COBMECTHO CriefytoLmm obpasom:

CraHpapTHble cucteMsbl, H-cuctemel, F-cuctemel n FH-cuctemsl moryT
MCMoJib30BaTbCA BMECTE B OIHON CUCTEeMe.

CTtaHgapTHble MOAyM U CUrHanbHble MOAYNM NOBbLILIEHHON 6e3onacHocTH
MOryT UCMONb30BaTbCA COBMECTHO B OAHOW CUCTeMe aBTOMaTuU3auum.
CTtaHgapTHble MOAYNM U CUrHarbHbIE MOOYNN NOBbILLIEHHON 6e30MacHOCTU B
pexume obecneveHns 6e30nacHOCT AOIMKHbI, OAHAKO, UCMONMb30BaTLCS B
OTAENbHbBIX YCTPOMCTBAX AeLeHTpanu3oBaHHon nepudepun ET 200M.

Mporpamma nonb3oBaTens, OpueHTUpoBaHHast Ha obecneyeHne
BesonacHOCTH, MOXET UCMOSTHATLCA BMECTE CO CTaH4APTHOW NPorpaMmon
nonb3oBaTens, He OTHocsLencs Kk obecneveHnto 6e3onacHoOCTH, B cucteme
nosblweHHon 6e3onacHocTu (F) unu B 0TKa3oycTOMYMBON cucTeme
nosblweHHon 6esonacHoctu (FH).

Tot cbakT, 4to oTkaszobesonacHble (F), oTkasoycTtonumsbie (H) n ctTaHgapTHble
KOMMOHEHTbI MOTyT KOMOMHMPOBATLCS, UMEET CriefyloLLne NpeMMyLLecTBa:

Bbl MOXxeTe co3gaTb NOMHOCTLIO MHTErPUPOBAHHYO CUCTEMY aBTOMaTU3aLuu, B
KOTOPON MOXHO MCMOSb30BaTb HOBUHKM cTaH4apTHbIX CPU ¢ KoMnoHeHTamu
NoBbILLEHHOW 6e30NMacHOCTN HE3AaBUCMMO OT Hanuuns CTaHaapTHbIX
KOMMOHeHTOoB, Hanpumep, FM unu CP. Bclo cuctemMy MOXHO NpoeKkTupoBaTh 1
NporpaMMmnpoBaTh C MOMOLLbIO TaKUX CTaHAAPTHbLIX MHCTPYMEHTanNbHbIX
cpencts, kak HW Config u CFC.

ToT cbakT, 4TO Bbl MOXETE KOMOMHUPOBaTL B ogHOM CPU cTtaHgapTHbIe YacTu
nporpamMmbl 1 4acTu NpoOrpaMmbl, OPUEHTUPOBAHHbIE HA NOBbILLEHNE
6esonacHoCTW, cokpallaeT pacxoibl Ha NPUEMKY, Tak Kak 0O bEKTOM npoueayp
NPUEMKN SBMSIOTCA TOMbKO YacTu NporpaMmel, obecnedmBaroLme NoBblLLEHNE
B6esonacHocTn. Pacxogbl Ha akcnyaTaumio Takke MOryT ObiTb COKpaLLeHbI
nyTeM pasmeLLeHNs MakCumarnbHO BO3MOXHOIO KonmyecTBa OyHKUNIA B
CTaHOapTHOM pasferie, KOTOpbI MOXET ObITb N3MEHEH BO Bpems paboThl.

CucTtembl NOBbILLEHHON Ge3onacHocTn

A5E00085588-02

1-5



0630p npodykma

1.3

KomnoHeHTbI cuctembl S7-400F

Ha cnepgyowem pycyHke nokasaHbl KOMMOHEHTbI annapaTHOro U MPorpaMMHOro
obecneyeHus, HeobxoauMble ANs NPOEKTMPOBaHWs 1 akcnnyatauumn S7-400F.

Mporpammupyemebiit kKoHTponnep S7-400F

OTkazobe3onacHas nporpamMmmMa nosnb3oBaTtena
JInueHsus Ha ncnonb3oBaHve OTKaSOyCTOVNVIBbIX 6rnokoB

YCTpONCTBO NpPOorpamMmypoBaHus

[ [ L e

!
==

} } YCTPOMCTBO AELEHT panv3oBaHHOM

nepudepun ET 200M (BO3MOXHO
pe3epBupoBaHne)
[ononHUTENbHbLI NakeT
S7 F Systems ¢ HD” L CurHanbHele Mofynu
e VHCTpyMeHTamu ans L] ggg'g:_';';i:gg?m
NPOEKTUPOBaHUSI . ]
© F-6ubnuotekon

e  peaakTMpoBaHWEM
nporpammMbl oGecrneyeHust
6e3onacHocTn

B3aMmoaencTBue KOMNOHEHTOB

1-6

S7-400F cocTouT u3 annapaTHbIX Y MPOrpaMMHbIX KOMMOHEHTOB, KOTOPbIE JOJDKHbI
ObITb CKOMOWHMPOBAHbI APYr C APYroM Arst KOHPUIYPUPOBaHUS CUCTEMBI
nosbiweHHon 6e3onacHocTn S7-400F.

MoakntoyeHne cUrHanbHbIX MOAYen NOBLILLEHHOW 6e30MacHOCTH

CurHanbHble moaynun NoBbILLEHHON 6e30MaCHOCTN AOMKHbI COEANHATLCS C
gat4ynkamm 1 MCNONMHUTENTIbHbIMU yCTpOIZCTBaMM TakKnm 06p830M, 4yTOObI
rapaHTnpoBaTb AOCTUXEHUE XKefmlaeMoro ypoBHA ©e3onacHocTu.

MpoekTupoBaHue annapaTypbl

MpoekTnposaHue ¢ nomollpto HW Config 4omkHO coOTBETCTBOBATL KOHGUIypaLmm
annapaTypbl; 3TO 3HA4YUT, YTO CXeMa COeaUHEHUN NepudepUnHON CUCTEMBI
OOIMKHa ObITb OTpaXkeHa B HAcCTpoKike napameTpoB. [omkeH ObiTb 3anpoekTMpoBaH
CPU, cnocobHbIl BbIMNOMHATL 0TKa3obe3onacHble NporpaMmMbl Nosnib3oBaTens
(F-nporpammbi).

CoszpaHue F-nporpamMmbl nonb3oBartens

F-nporpamma nonb3oBatens co3gaetcs B CFC ¢ ucnonb3oBaHnem 6110koB 13
ounbnunoteku "Failsafe Blocks [OTkazobe3onacHble 6nokn]". ns coeanHeHus ¢
CUTHanNbHbIMY MOAYISIMU NOBbILLEHHON 6€30NacHOCTM UCMONb3YIOTCH
oTkaszobesonacHble apanBepHble 610KMN, KOTOPLIM AOMKHbI ObiTb Ha3HaYEHbI
napameTpbl. HekoTopble 13 3TUX NapaMeTPOB HAa3Ha4YalTCA aBTOMaTUYECKM Kak
pe3ynbTaT KOHUTYPUPOBaHUS annapaTypbl CUrHaNbHbIX MOAYIE NOBbILLEHHON
©e3onacHocTu.

Mpwv reHepunpoBaHnM ncnonHsemon F-nporpaMmMbl aBTOMATUYECKN BbIMOMNHAOTCA
TecTbl Ha 6e30MacHOCTb U BCTpaMBaloOTCA AOMNONHUTENbHbIE (DYHKLMM
0BHapYXeHUs1 HeUCNPaBHOCTEN.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
A5E00085588-02
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1.4 AnnapaTtHble KOMMNOHEHTbI

Cwnctema nosbiweHHON 6e30NacHOCTU COCTOUT, C OOHOW CTOPOHbI, U3 annapaTtHbIX
KOMMOHEHTOB, yAOBNETBOPAOLLMX TpeboBaHMAM 6e30nacHOCTH, TakUX Kak:

e CPU, Hanpumep, CPU 417-4H c nnueHanen Ha KonupoBaHue
oTkasobesonacHbix 6rokos (F copy license)

e CwurHanbHble MOgynu nosblweHHon 6esonacHocTu (F-SM)

CuncTtemy NoBbILLEHHON 6E30MaCHOCTU MOXHO TaKKe pacLUMPATb C MOMOLLBbIO
cTaHaapTHbIX KomnoHeHToB S7-300 n S7-400.

F-CPU

[nsa cuctem nosbiweHHon 6e3onacHocTn S7-400F n S7-400FH weHTpanbHbIN
npoueccop (Hanp., CPU 417-4H, HaunHas c Bepcumn V2.0) ¢ nuueH3nen Ha
KonupoBaHue oTkasobe3onacHbix 6rnokoB (F copy license) ncnonbayetcs unm
WMHOMBUOYAnNbHO, UMW Kak 0TKa30yCTOMYMBas, rMaBHas unm pe3epBHasi, cuctema.
JIueH3nsa Ha konMpoBaHue 0TKa3obe3onacHbIX 6II0KOB NO3BOMSET UCMONb30BaThb
CPU kak F-CPU (1.e. 4na ucnonHeHnst Ha HeM oTka3obe3onacHon Nnporpammal
nonb3oBaTens).

F-CPU — ato CPU, koTopbIi pa3peLleHo ucnonb3oBatb B S7-400F/FH. OH
craHoButcsa F-CPU Tonbko B TOM criyvae, ecrnv Ha Hem ucnornHseTca F-nporpamma
none3osaTtens. B nHom cnyyae Ha atom CPU ucnonHsetcs ctangaptHas
nporpamma S7. BoamoxHa kombrHauus ctaHgapTHOW NporpaMMbl NOMb30BaTens v
F-nporpammel, Tak Kak AaHHble F-nporpammbl Nons3oBaTens, OPUEHTUPOBaHHbIE
Ha obecneyeHne 6€30MacHOCTH, 3aLUMLLEHbI OT BIUSIHUSA AaHHbIX, HE CBA3AHHbIX C
obecneyeHnem 6e3onacHocTh. B atom criyqyae CPU Takke formkeH ObiTb
3anpoektmpoBaH kak F-CPU.

Paszgenbl nporpammel Nonb3oBaTens, UMetoLue 3HavyeHne anst obecneyeHms
6Ge3onacHocTW, fOMKHbI ObITh 3awuiLeHbl naponeM Ha CPU n B cucteme
pa3paboTku nnn B yCTPOMCTBE NMPOrpaMMMpPOBaHUSA OT HECAHKLIMOHUPOBAHHOMO
poctyna. Kpome Toro, B CPU BbINONHAETCA NOMHOE cCamoTecTupoBaHue. 910
obecneunBaeT 60MbLUYI BEPOATHOCTb OBHApYyXeHns ownbok.

CurHanbHble MOAYNU NOBbLILWEHHOW 6e30MacHOCTHU
NmetoTcs B pacnopsikeHun crnegytoLime curHanbHble MOAYNN NOBbILLEHHON
6e3onacHocTn (F-SM):
e Llndposble Mogynu BBOAA NOBLILLIEHHOW 6e30MacHOCTU:
- SM 326; DI 8 x NAMUR
SM 326; DI 24 x DC 24V

e Lndposbie mogynu BeiBoda nosbieHHoW 6e3onacHocTn SM 326; DO 10 x DC
24V/2A

e AHarnorosble MOAyNnM BBOAA NnoBblweHHoW 6e3onacHoctn SM 336; Al 6 x 13Bit;
C AMarHOCTMYECKUM NPEpbIBAHNEM.

3Tn Mogyny MOryT UCMOfb30BaTbCS TOMBKO B YCTPOWCTBE AELIEHTPanM30BaHHOM
nepudepumn ET 200M. OHM MOryT ncnonb3oBaTbCs Takke co ctaHgapTHeiMu CPU B
NPUNOXEHNSIX, HE NMEIOLLNX OTHOLLEHNS K obecneyeHnto 6e30nacHOCTY.

F-SM moryT ncnonb3oBaTtbCs B OOHOKAHaNbHOW U pe3epBrMpyeMoi
KOHpUrypaumm:

e B otpensHOM ycTponcTBe geueHTpann3oBaHHoN nepudepunn

e B gByx nnu 6onee ycTpoiictBax AeLeHTpan1M3oBaHHOM nepudepmm

CucTtembl NoOBbILEHHON Ge3onacHocTn
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CTaHﬂapTH bleé KOMNOHEHTbI

OrpaHuyeHus ns 0TKa3oyCToMYMBbLIX CUCTEM (PYKOBOACTBO /4/) OTHOCATCS K
MCMONb30BaHMIO CTaHAAPTHBLIX KOMMOHEHTOB.

OrpaHunyeHus ans ctTaHg4apTHbIX KOMIOHEHTOB B pexnme obecneyeHns
6€e30nMacHOCTU CUrHanbHbIX MOAYIEN NOBLILLEHHON 6e30NacHOCTU Bbl HANAeTe B
nHpopmauum o6 obecneveHnn 6esonacHocTy B rnase 3 pykoogcTea /1/ "S7-300
Programmable Controller, Fail-Safe Signal Modules [[Tporpammupyembiii
koHTponnep S7-300, CurHanbHble MOAYNN NOBbILLEHHON 6e3onacHocTH]".

JononHutenbHas uHcgopmaums

MoapobHble onucaHns annapaTHbIX KOMNOHeHToB ansa S7-400F n S7-400FH
MOXHO HaWTK B CneayoLmx pykoBoacTBax:

e S7-400, M7-400 Programmable Controllers, Installation and Module Data
[[poepammupyemsie koHmposneps! S7-400, M7-400, MoHmax n [aHHble
modyned]

e Cucmema asmomamu3ayuu S7-400 H, Omka3soycmouyusbie cucmemsbi

e S7-300 Programmable Controller, Fail-Safe Signal Modules
[Mpoepammupyembiti koHmponnep S7-300, CugHarnbHblie MOJYU MO8bILIEHHOU
6e3onacHocmu]

Cuctembl NoBbliLLEHHON 6e3onacHoCcTH
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1.5 MporpamMMHbIe KOMMOHEHTbI

S7-400F umeeT cnegyowme nporpaMMHbIE KOMMOHEHTbI:

e pononHutenbHein naket S7 F Systems [CucTembl S7 NOBbILLEHHON
6e3onacHOCTN] Ha yCTPOWCTBE NPOrpaMMUpPOBaHUS AN NPOEKTMPOBAHNS 1
NpPorpaMMmnpoBaHUst CUCTEMbI NOBbILLEHHO ©GE30MacHOCTH

e OTKaszobesonacHasa nporpamma nonb3oBartens (F-nporpamma nonb3oBaTtens)
Ha CPU

HDononHuTtenbHbIn nakeT S7 F Systems

HononHutenbHbIn nakeT S7 F Systems Heob6xoaum Anisi NpOeKTUPOBaHKSA U
nporpammupoBaHusa S7-400-F. OH gaer:

e NoadepXKy AN NPOEKTUPOBaHWNS CUrHaNbHbIX MOAYIeN NOBbILLEHHOW
BesonacHocTn ¢ nomoLwbio HW Config

e ©Bubnumoreky "Failsafe Blocks [OTkaszobesonacHblie 6noku]" ansa cosgaHua F-
nporpamm nonb3oBaTtens

e nogaepxky ang obpaboTtku F-nporpammMbl Nonb30BaTens v Ans BCTpamBaHus
YHKLMIN OBHapy>XeHNs1 HECMPABHOCTEW B TAKOW NporpaMme.

OTtka3obe3onacHas nporpamMmma nonb3oBaTens

Hwxe oTkazobesonacHas nporpaMmmMa nosb3oBaTens Ha3blBaeTcs NPOCTO
F-nporpammon unu nporpammon obecneyeHusi 6esonacHocTu.

F-nporpammel co3gatotcsi ¢ nomoubto CFC ¢ ncnonb3oBaHmem oTkazobe3onacHbIX
GroKoB, cogepxalumxcsa B bubnmnoTteke, NOCTaBNSAEMON BMECTE C JOMNOMHUTENBHBIM
naketom S7 F Systems. OTkasobe3onacHble 610kM cogepXaTt yHKLMK
OBHapyXeHns HEUCNPaBHOCTEN U peakunii Ha HEMCNPAaBHOCTY, a TakkKe
BO3MOXHOCTY AN NporpammupoBaHns pyHkumnin obecneyveHns 6esonacHocTu. 31O
3Ha4nT, YTO OHM 0BecneunBaloT oBHapyXeHNe 0TKa30B N HEUCMPABHOCTEN U
WHUUUUPOBaHUE HaAnexallen peakLumu, KoTopas coxpaHsieT cuctemy
noBblILeHHON 6e3onacHocTM B 6€30MacHOM COCTOSHMM MW BO3BpaLLaeT ee B
Ge3onacHoe CoCTosHME.

Mporpamma nonb3oBatenst Ha CPU MOXeT COCTOATb U3 pasaenoB, HE UMEHLLINX
OTHOLLEHMSA K obecneyeHunto 6e3onacHOCTM (CTaHgapTHada nporpamma), u
pasaenos, OpUEHTMPOBaHHbIX Ha obecneyeHne BesonacHocTu (F-nporpamma).
F-nporpamma 3anucbiBaeTcs B oTaenbHbIX cxeMax CFC. KombuHauums
0TKa306e30nacHbIX U CTaHOapTHBIX GITOKOB B OQHOW CXeMe HeJonycTMMa u
obHapyxnBaeTcs npy Komnunauumn. lNepegaym gaHHbIX MeXay CTaH4apTHON
nporpammon n F-nporpaMmmon BbINOMHSTCS Yepes Oroku npeobpasoBaHus.

Bo Bpemsa komnunauumn onpeaeneHHble PyHKUMM ODHapyXeHUs HeMCnpaBHOCTEN U

peakuuin Ha HencnpaBHOCTN aBToMaTtu4eckn gobasnsaTes K F-nporpamme .

HononHutenbHbI nakeT S7 F Systems npegocrasnseT Takke B pacnopsxeHve

dyHKUMM onsa cpaBHeHMs F-nporpaMm 1 nogaepxku npuema F-nporpamm.
JononHutenbHas uHcgpopmaums

MogpobHyo MHOPMaLUMI0 MOXHO HaWTU B Ceayowmux pasgenax

e [lpoekTupoBaHue

e [IporpammupoBaHue

e OTkaszobes3onacHble 6noku

1 B KOHTEKCTHO-3aBUCMMOW NMOMOLLIN.

CucTtembl NoOBbILEHHON Ge3onacHocTn
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1.6 YcTtaHoBKa gonosnHutenbHoro naketa S7 F Systems

TpeboBaHusA K nporpamMmHOMY obecrneyeHuro

Ha MK vnnun ycTponcTee NnporpaMMmnpoBaHns AOMKHbI BbiTb YCTaHOBMEHbI
cneayowpe nakeTbl NporpamMm:

e STEP 7, HauuHaga ¢ Bepcum V5.0, + Service Pack 3
e CFCV5.2
e ppaviBepHble 6nokun PCS 7, HaumHas ¢ Bepcumn V5.0, ¢ naketom Service pack 3

e cuctembl S7 H, HaunHasa ¢ Bepcun V5.1 (gononHutensHbin, ana S7-400FH)

A Yka3aHue no 6e3onacHocTu

Heponyctumo ucnonb3oBaHne gononHuTenbHoro naketa S7 F Systems ¢
npeapbiayLnmMm BEPCUAMIN STUX NaAKETOB NporpaMm.

Onsa apxusnpoBaHug npoekta S7-400F/FH gomkHo nmeTtbes ynpasneHune
BepcUaMU.

[ns yctaHoBku gononHutenbHoro naketa S7 F Systems Ha Windows NT Bam
HY>XHbl NpaBa agMuHUcTpaTopa.

YcTaHOoBKa AONONMHUTENbLHOrO Naketa

1. Banyctute NK nnu ycTponcTBO NporpammMmMpoBaHunsi, Ha KOTOPOM YCTaHOBMEH
©asoBbli nakeT nporpamm STEP 7, n obpatnte BHUMaHWE Ha TO, YTOObI He
ObINM OTKPLITHI HUKaKNe npunoxenns STEP 7.

2. BcraBbTe CD ¢ gononHnTenbHbIM NakeToMm.
BbizoBute Ha CD nporpammy SETUP.EXE.

4. BbINonHanWTe KOMaHAbl NporpaMmMbl YCTaHOBKN.

YreHune Readme-canna

Readme-aiin coaepxut BaxkHyo HOBEWLLYIO MHGOPMALMIO O NPOrpaMMHOM
obecneyeHnn. Bel MOxeTe BbIBECTU 3TOT halin Ha 3KpaH Mo 3aBepLUeHn
nporpamMmmbl YCTaHOBKU UMW OTKPbITb €r0 NO34HEE C MOMOLLbH KOMaHAbl MEHIO
Start > Simatic > Product Notes > English [[Tyck > Simatic > 3ameyaHus o
npoaykre > AHrnunckumn Asbik]. OH pacnonoxeH B katanore S7ftl STEP 7.

3anycx AOMNOJIHUTEeNbHOIro naketa

JlononHUTENbBHBIN NaKeT HE COAEPXKUT NPUIOXKEHUI, KOTOPbIE AOMKHbI 3anycKkaTbCs
ABHO. [MNogaepkka NPOEKTUPOBaHNS U NPOrPaMMMPOBAHUS CUCTEM MOBbILLEHHON
6esonacHocTtu BcTpoeHa B SIMATIC Manager, HW Config n CFC.

Cuctembl NoBbliLLEHHON 6e3onacHoCcTH
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OTob6paxxeHne BCTPOEHHOMN CUCTEMbI MOMOLLMU

[ns gmanoroBbIX OKOH AOMNOMHUTENBHOMO NakeTa MMEETCS B PaCNOPSKEHWM
KOHTEKCTHO-3aBMCMMas CnpaBoyHasi MHOpMaLWsi, KOTOPYIO Bbl MOXETE Bbi3BaTb B
noboe BpeMs Npu NPOEKTMPOBaHUM UM NPOrPaMMmnpoBaHmMmn HaxaTtnem F1 nnm
wenykom Ha kHonke Help [Momowb]. [JonosHUTENBHYIO CPaBOYHYHO
MHOpMAaLNI0 MOXHO MOSy4YnTb, BoiOpaB komaHay meHio Help > Contents >
Calling Help on Optional Packages > Working with F Systems [[Tomowb >
CopepxaHue > Bbi3oB nomoLlym Ansa AononHUTeNnbHbIX NnakeToB >PaboTa ¢
cucrteMmamMmm NoBbILLEHHOM 6e3onacHocTH].

ABTOpU3aumA

[na pononHuteneHoro naketa S7 F Systems Heobxoauma aBTopumsauus.
ABTOpUM3auns ANs OOMONHUTENbHBIX NAKeTOB MOXET ObiTb YCTaHOBIEHA TaK Xe,
kak n ana STEP 7. Undopmaumio o ToM, Kak ycTaHasnueaTb 1 paboTaTtb C
aBTOPU3ALMOHHBIM KOMMOHEHTOM, MOXHO HaWTK B readme-chane 1 B rmaBHON
cnpaBo4Hou cucteme STEP 7.

CucTtembl NoOBbILEHHON Ge3onacHocTn
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1.7 PaboTa ¢ cuctemamu noBbILLEHHOU Oe30MacHOCTU

B atom pasaerne onncaHbl OCHOBHbIE MNMpoueaypbl AnA paGOTbI C cucreMmamm
NoBbILLIEHHON BGe3onacHOCTU. BkroyeHbl TONbKO Te waru, KOTOpbIE UMEIOT
3Ha4yeHune ansa F-cuctem n otnuyaroTes ot CTaHﬂapTHOVI npouenypbl.

NMnaHnpoBaHne cUCTeMbl

3afauv nnaHMpoBaHus, 3aBUCsLLME OT NpoLecca, Takne Kak, Hanpumep,
onpegerieHve cxeMbl TPYGONPOBOAOB M OCHALLEHUS CPeACTBaMU KOHTPOSTS,
co3faHune GroK-CXeMbl, CO34aHME CnMcka TOUYEK U3MEPEHUS, onpeaerneHne
CTPYKTYpPbI U T.4., 34€Cb He OMNUCbIBAOTCA.

Mpn nnaHmpoBaHMK cnCcTeEMbI Heobxoanmble pyHKLMM obecneveHns 6e3onacHoCTH
onpeaensioTcs C MOMOLLBIO COOTBETCTBYIOLLUX YPOBHEN COXPAHHOCTM
6esonacHocTu (Safety Integrity Levels, SIL). N3 H1x BbiBogaTcsa TpeboBaHNA K
KOMMOHEHTaM, Heobxoaumble Ans peanusaumm yHKUMIN obecnedeHns
6esonacHocTu (MK, gaTtynkam, MCMOMHUTENbHBIM YCTPONCTBAM). DTN peLLEHUs
BMMSOT Ha Apyrve 3agayn, HanpuMep, MOHTax annapaTtypbl, MPOEKTUPOBAHME U
nporpaMmMupoBaHue.

A Yka3aHue no 6e3onacHocTu

Mpu NNaHMpPOBaHUM BaXXHO CTPOro pasfensTb cTaHAapTHble PYHKUUM (He
MMetoLLMe OTHOLIEHUS K obecneyeHmnio 6esonacHocTn) U pyHKUMM,
OpUEeHTUPOBaHHble Ha obecnedeHne 6e30nacHOCTH.

Cuctembl NoBbliLLEHHON 6e3onacHoCcTH
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OcHoBHas npouegypa

CmoHTUpyWTe annapatHele cpegctea S7-400F/FH
YcTaHoBUTE agpeca Ha CUrHanbHbIX MOAYNAX NOBbILLIEHHON
6e3onacHocTu ¢ nomolbto DIP-nepekniovartenen
MopkntounMTe Moaynm B COOTBETCTBMM CO CXEMOW COEQUHEHUI

CnpoekTnpynte ycTaHoBKY

BbinonHuTe napameTpusaumnio CPU ans nporpammel obecneyeHus
Be3onacHocTy. BbinonHute napameTprsaumio oTkazobesonacHbIX
CUTrHanbHbIX MoZyrnel B COOTBETCTBUM KIAaccoM oGecrneyeHunst
6e30MacHOCTI U CXEMOIN COEANHEHWA.

Cospalite oTkasobesonacHyo nporpammy

Pa3smectuTe, coegnHuTe Apyr C APYroM v BbIMOMHUTE
napaMmeTpu3saumo oTkazobesonacHblx yHKLUMOHaNbHbLIX 6r10KoB
CreHepupyiiTe ncnonHsemsl Ko u 3arpysute ero 8 CPU S7-400F/FH.

Beeaute cuctemy B fenctene

[ainte akcnepTy BO3MOXHOCTb NPUHATb pasaeribl, OTHOCALLMECS K
obecneveHunto 6e30nacHOCTM, [0 BKIIOYEHWS pexrmMa obecneyeHus
0e30nNacHOCTU.

Ob6cnyxmBaHne CUCTEMBbI

3ameHa KOMMOHEHTOB annaparypsbl
M3meHeHne oTkasobe3onacHom nporpammebl

OGHOBMNEHNE OMnepaLoHHOM CUCTEMBI

CucTtembl NoOBbILEHHON Ge3onacHocTn
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