5 NMporpammunpoBaHue

5.1 O630p

511 Ctpykrypa F-nporpammbli

Crieayowmnin pUCyHOK cXemaTU4Yecku npeacTaBnseT CTpykTypy F-nporpaMmbl B

ycTpowncTee nporpammmpoBarusi/ES n CPU:

. S7-400F
YcTponcTtso nporpammunpoBaHus / ES
Mporpamma
Mpoekt STEP 7 nonb3oBarens
KoHdurypaumsa annapatypbl F-nporpamma
CtaHpapTHas
CFC - nporpamma
il Bnoku noBbILEHHON
CraHpgapT 6esonacHocTn V 1_1
Brokn ynpaeneHus
CwurHanbHble
Bnoku umutaumm i MOZY M ro-
oo BblILLEHHOU
QES:V?OBaTeﬂbCKMe Ge3onacHo-
MnaHbI e
BM6HMOTeKV| H CTaHnapT_
it Hble
= UrHanbHble
(=N MozyIn

Mporpamma nonb3oBaTens B CPU 06bl4HO COCTOMT M3 CTaHOapTHOro pasgena u
pasgena obecneyeHust 6esonacHocTh. PyHKUMM oGecneyeHns 6e3onacHOCTU

nporpammupytotcs B CFC ¢ nomoLlbio oTKa3o6e30onacHbIX 6OKOB.

CucTtembl NOBbILLEHHON Ge3onacHocTn
A5E00085588-02
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5.1.2

Bnoku F-nporpammbi

OTKka3obe3onacHble 6NOKMu

F-nporpamma moxeT coaepxaTb cnenywouwme oTkasobe3onacHble 60Ku:

o OrtkasobesonacHble 610K, KOTOPbIE MOTYT ObITb BCTABEHLI NONIb30BATENEM
(oTka3obe3onacHble 6JI0KU Nonb3oBaTens)

OTtkasob6e3onacHble 6510ku
nonb3oBaTensa

PyHKUMA

OTka3ob6e3onacHbIN gpanBep

F _CH_DI [panBep kaHana ans BXOOHbIX U BbIXOOHbIX CUrHANoB
F_CH_AI CUTrHanbHbIX MOAYIeN NoBbILLEHHON 6e3onacHoOCTH

F CH DO

Mpeo6pa3oBaHue

F_BO_FBO MpeobpasoBaHne cTaHOAAPTHbBIX TUMNOB AaHHbIX B F-Tunbl
F_I_FI OaHHbIX

F R FR

MpeobpaszoBaHne F-TMNOB AaHHbIX B CTaHA4APTHbIE TUMbI
OaHHbIX

OTkazobe3onacHoe kBuTMpoBaHue Yyepe3 ES/OS

CucrtemHble
oTKa3zobe3onacHble 6510ku

F S BO,F SR O6MeH faHHbIMK Mexay UcnonHsaeMbimmn F-rpynnamm
F RBO,FRR

F START Coo6LLaeT 0 XONO4HOM UIU TENSIOM NycKe

F CYC CO KoHTponb Bpemenn F-umkna

O6MeH JaHHbIMU

F_SENDBO, F_SENDR
F_RCVBO, F_RCVR

O6MmeH gaHHbIMK ¢ F-nporpammamu Ha apyrux CPU

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
A5E00085588-02
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Kpome TOro, UMerTCs Takke oTkazobesonacHble 6ok NS Takux CTaHOapTHbIX
(byHKU,I/IVI, KaK apmcbmemqecme, norn4yeckune, MynbTUNnekCnpoBaHne n 1.4.
MonHbIM cnucok oTkazobe3onacHbIX 61TOKOB MOXXHO HANTU B rlpl/IJ'IO)KeHl/IVI.

o Bnokun ynpaeneHuda, KOTopble aBTOMaTU4YeCKN BCTABIAKTCA KOMaH,D,OVI MEeHH
Unu BO BpeMsi KoMnNunsaumm (oTkasobe3onacHble GJI0KM ynpaBlieHus)

OTka3sobe3onacHble |PyHKUUA

6NnoKu ynpaBneHus

F_M_DI4 OTka3obesonacHbIv ApariBep moayns Ana obmeHa AaHHbIMU C

F_M_DI8 CUrHanbHbIMY MOAYNSIMU NOBbILLIEHHOW 6e3onacHOCTU ¢

F_M_AI6 ucnons3oBaHvem ProfiSafe

F_M_DO10

F_PLK KOHTponb MCNONHEHMS NOrMYecKon NporpamMmmbl U KOHTPOSb NOTOKa

F PLK O [aHHbIX

F_TESTC KoHTponb caMmoTecTMpoBaHusi onepaLyoHHON CUCTEMbI

F_TEST CamoTecTupoBaHue, BbINOMHSAEMOE B KaXXA0M LMKIE LMKIINYECKOro
npepbiBaHus

F_TESTM BkntoyeHue v BbIKINOYEHUE pexrMa obecneyeHust 6e3onacHocTy

e Bnokn umutaumm (6moku nmmutauum F-nporpammel), NCMoONb3yemMble Npu
umuTtauumn F-nporpammel B pexxume offline ¢ nomowusto PLCSim.

BubnuoTtekn c pa3nnyHbiMn BepcnamMm

B ycTpolicTBe nporpaMMMpoBaHus U B CUCTEME pa3paboTkn OQHOBPEMEHHO
MOXET CyLLLeCTBOBaTb HECKONbKO Bepcuin bnbnmoteku "Failsafe Blocks
[OTka3obesonacHble 6noku]". OgHako F-nporpamma moxeT cogepkaTb 6noku
TONbKO OHOM U TOW e Bepcun. Nporpammel, cogepxalume 6r1okm n3 6nbnmorek ¢
pasHbIMW BEPCUAMU, HE MOTYT ObITb CKOMMUITMPOBAHbI.

CucTtembl NoBbILEHHON Ge3onacHocTn
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CosgaHue F-nporpamm

YkasaHusi no 6e3onacHOCTU ANA NPOrpaMmMuMpoBaHuUs

e F-nporpamma moxeT BbITb CKOMNMAMPOBaHa ANs MCNONHEHUS Tonbko Ha CPU,
CNocoBHOM BbIMONHATL Takne nporpammbl (Hanp., CPU 417-4H).

e F-nporpamma gomkHa ObiTb co3gaHa B CFC ¢ nomoLlbto cneumanbHbIX
oTkasobe3onacHbix 6rokoB 13 oubnuotekun Failsafe Blocks
[OTka3zo6e3onacHble 6510ku]. Vims BUBNMOTEKM HE OOMKHO U3MEHATLCS.

e Bo Bpemsa komnunauum F-nporpaMmma aBTOMaTUYECKM 3MEHSIETCSH, U K HEN
pobaBnawTca pasgensl, Heobxoammble gnst obecneyeHnst besonacHocTn. ATo
N3MEHEHHbIEe 3HA4YEeHUS MapaMeTPOB U OOMNONHUTENbHbIE BNOKK. BTN
n3meHeHuns BuaHbl B cxeme CFC.

Yka3aHue no 6e3onacHocTu

Henb3sa nameHaTb NONOXeHUs!, B3aMMHbIE COeANHEHNS N NapaMeTpm3aunto
oTka3zobe3onacHbIX GrOKOB, BbINOSHEHHbIE aBTOMaTUYECKM BO BPEMS
KoMmnunauum!

e Henb3s Bo3gencTBoBaTth Ha CTPYKTYpPHbIE KOMNOHEeHTLI COMPLEM n PARID
F-TvnoB AaHHbIX.

(] Henb3s n3ameHsTb BCTaBrNeHHble aBToMaTu4eckn 6rnokm ynpasleHus.

o Henb3sa BkntovaTh B cucrtemy CoeﬂVIHeHI/IVI nnun npuceamBaTb 3Ha4YeHUA
napameTpam, He BUAMMbIM B OTka3o6e3onacHbIx 6riokax, 1 napameTpam,
nome4veHHbIM Kak HecoeamHsiemble (UDA s7_visible, s7_link).

Henb3si MaHnnynvpoBaTb 0Tka3obesonacHbiMu 6nokamu (yaanaTb, BCTaBNATb) B
pexxume offline nnn online B nanke 6nokos.

M3meHeHus B pexnme online oTkazobesonacHbix Bxogos/Bbixogos B SIMATIC
Manager, BbINONHEHHbIE, HANPUMEP, NYTEM YNpaBneHNs NepeMEHHbIMU U
NPUHYOUTENbHO, HEJONMYCTUMbI U BbI3oBYT nepexon CPU B STOP.

OTkasobe3onacHble AaHHble BBOAA unu BbiBoga (F-Tunbl AaHHbIX) 6noKa OOSMKHbI
M3MEHATLCA ToNbKO B pexnme offline.

Korga aktvBmnsmpoBaH pexunm obecneyeHns 6e30nacHOCTU, HeMb3s
HenocpeacTBEHHO Bo3aencTBoBaTb Ha F-nporpammbl! MNapameTpbl obecneveHus
©6e30nacHOCT! MOXHO BBOAUTD:

e U3 CTaHZapTHOM Nporpammel, UCMONb3ysi 0TkazobesonacHble 6roku
npeoGpa3oBaHusl, C AOMNONHUTENbHBIM KOHTPOIEM JOCTOBEPHOCTY

e B pexume TectupoBaHusa CFC u ¢ [eakTBU3MPOBaHHbLIM PEXUMOM
obecneyeHus 6e3onacHOCTH.

Ecnu Bbl He BbINorHsieTe 3TM ykasaHus no 6e3onacHoOCTU, TO Bbl Takke pUCKyeTe,
yto CPU nepenget B STOP.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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Mpozpammuposarue

3ameuaHusn o pa6ote ¢ CFC

A YkasaHue no 6esonacHocTu
CxaTtne nporpamm CFC n3MeHsieT 06LLUMIA KOHTPOSbHbIV KO4 Nporpammbi!
Ecnu nporpamma gomkHa ObiTb cxXaTa, TO BbIMOMHANTE CKaTue A0 ee NPUeMKM.

OTkasobe3onacHble bnoku n3 budbnuotekn Failsafe Blocks BbiaeneHbl B cxeme
CFC uetom. OHM OKpaLleHbl B XENTbIN LBET, YTOObI 06paTUTh BHMMaHKE Ha TO,
YTO peyb MaeT o nporpamme obecneyeHns 6esonacHoCTu.

Cxembl CFC n ncnonHsemblie rpynnbl ¢ 0TkazobesonacHbiMy 61okamum MMeroT
YKENTbIN UBET 1 noMedeHbl cuMBOSIOM "F", YTOObI OTIIUYUT UX OT CXEM U
MCMOJTHAEMbIX rPynn CTaH4aPTHOW Nporpammbl.

CucTtembl NoBbILEHHON Ge3onacHocTn
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5.2.2 Co3paHue F-nporpammbl — OCHOBHasi nocriegoBaTesibHOCTb
OencTBumn

MpeanocbIsnku

¢ B SIMATIC Manager gormkHa ObITb co3gaHa CTpyKTypa npoekrta. F-nporpamma
nonb3oBaTtens JoSMKHa BbITb HazHavyeHa CPU, cnocobHOMY BbINONHATL Takue
nporpammebl (Hanp., CPU 417- 4H).

e [loa nporpammoit S7 AomkHa GbITb co3aaHa nanka Ans CXeM.

e [lomkHbl 6bITb CKOHPMIYpPUPOBaHLI U MAapaMeTPU30BaHbl annapaTHble
KOMMOHEHTbI NpoekTa 1, B YacTHocTi, CPU 1 curHanbHble Moaynv
NoBbILLEHHOW ©e30nacHOCTH.

OcHoBHas nocrnegoBaTesibHOCTb AeVUCTBUN

Mpu cosgaHuun F-nporpaMmMbl Nonb3oBaTens NPMMEHSETCA criegyroLlas OCHOBHas
nocnegoBaTenbHOCTb AEUCTBUN:

OnpepennTe CTPYKTYpy NporpaMmbl

A 4

BcTtaBbTe cxembl CFC

BcTaBbTe ncnonHsemble rpynnol

|

BcTaBbTe oTkazobesonacHble yHKLMOHaNbHbIE
6noku. NapameTpusyiTe n CoegMHUTE 3TN
dyHKUMOHanbHble 6noku mexay cobon.

v

Ckomnunupyvite F-nporpammy
3arpysute F-nporpammy
MpoTtectnpynte F-nporpammy

Ha @ Het

M3meHuTe F-nporpammy

A

v

Mpnem F-nporpammbl Ha mecTe
Hanp., 3KCrnepToM

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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5.2.3 OnpepeneHune CTPYKTYpbl NporpamMmbl

MpaBuna ans cTpyKTypbl NporpaMmbi

Mpn npoekTMpoBaHUM NporpamMmmMbl nonb3oBatensa ansa S7-400F/FH Heobxogumo
cobnogaTb cneayowme npasuna:

e  BHytpn CPU MOXHO KOMOMHMPOBaTbL CTaHAAPTHbIE pa3aernbl U pa3genbl
F-nporpammel. Heobxogmmo, ogHako, obecneyunTb, 4TOObI B pasgerne
F-nporpammbl cogepanucb Tonbko oTkasobesonacHble 6roku.

e F-nporpamma gormkHa GbITb pasMelleHa B OTAEMbHbIX CXeMaX, B KOTOPbIX HET
CTaHAapTHbIX 6nokoB. [1nNs KaXxxaoro knacca npuoputeTa AonyCTUMMO UMETb
HECKOIbKO cxeM ¢ oTkasobesonacHbiMu 6nokamu (3agada unm OB).

e lcnonHsiemble rpynmnbl ¢ 0Tka3o6e3onacHbIMM 610kaMy MOFyT HadHa4YaTbCs
TONBKO Lmknnyeckum npepbiaHnsam OB3x (ot OB 30 go OB 38).

e Bce 6noku B cxeme, 3a NcknoyeHnem gparvisepa MO4ynsi, JOJKHbI
pasmelLaTbCs B OAHOM 1 TOW e ucnonHsemomn rpynne. OgHako ucnonHsiemas
rpynna MoxeT cogepkaTb OrOKM U3 HECKOSbKNX cxeM. icnonHsieMble rpynmbi ¢
oTka3obesonacHbIMU 610KaMn He MOryT cogepXaTb HUKaKuxX cTaHAapTHbIX
OnokoB.

e O6paTtnTbCs K CUrHanbHbIM MOLYSSAIM MOBbILLEHHOW 6e30MacHOCTM B
F-nporpaMme MOXHO TOMbKO Yepe3 0Tkazobe3onacHble ApariBepbl KaHanos,
KOTOpble NpefoCTaBnAT CUrHanbl npoiecca B 6e3onacHoM dopmaTte JaHHbIX.

e HauumHasa npumepHo ¢ 1000 6nokos, F-nporpammy HeobxoomMmo pacnpeneniTb
MO HECKOJIbKUM UCNOTHAEMbIM F-prl‘ll‘IaM; MHa4vye ee Helb3A CKoOMNUnnpoBaTb.

Cneuucdukauun ana F-nporpammbl
Mpwn npoekTMpoBaHun Nporpammel nonb3oBatena ansa S7-400F/FH Bbl OmKHbI
Takxke NpUHATb Creaylolme peLleHns B AONOMHEHMe K TeM, KOTopble HE0OX0aANMbI
ANns CTaHOapTHON CUCTEMBbI:

o KaKme paap,enbl I'IpOFpaMMbI nonb3oBaTtend AO0JKHbI 6bITb
oTkasobe3onacHbIMnN?
Bbl gomkHbl co3gaTh oTaenbHble cxeMbl CFC 1 ncnonHsiemble rpynnbl Ans
3TUX pasgenos nporpamMmbl Nonb3oBaTens.

o Kakune umknuyeckue npepbiBaHua OB3x 40MmKHbI ObiTb HA3HaYeHbI
oTkazobe3onacHbIM pasgenam nporpamMmmbl nonb3osatena? C kakumm
npuoputeTamMv u BpeMmeHamu uukna?

Bbl omkHbI cnpoekTupoBatb 3T OB anga CPU.

3ameyaHue

Bbl MOXeTe yBenuuMTb NPOM3BOAUTENBHOCTL NPOrpamMmel, yaanve yHKUUK, He
cBsizaHHble ¢ oGecneyeHnem 6e3onacHoOCTM 13 pasaena obecneyeHus
6e30nacHOCTU NPorpamMmMbl M OCTABUB MX B CTaHAApPTHOM pasferie nporpaMmbl.
Ctofa, B 4aCTHOCTU, OTHOCATCS Takune OyHKLMM, Kak COCTaBleHe OTYETOB,
KOHTPOMb 1 T.4.

Mpu pacnpegeneHnn QyHKUMA Mexay CTaHgapTHbIM pasgernioMm nporpamMmmel
pasgenomM obecneyeHns 6e3onacHoCTM obpatuTe BHUMaAHME, YTO ferye U3MeHsITb
n 3arpyxaTb B CPU ctaHgapTHbIV pasgen nporpaMmmbl. 3meHeHns B
CTaHgapTHOM pa3sgerne o6blYHO He TPebYHT NPUEMKM.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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[ns oTKa3oycTONUYMBLIX CUCTEM

524

B oTkasoycTomumnBbIX CUCTEMaxX NoBbiweHHOM 6e3onacHocTn FH ogHo unu
HECKOIbKO OTAEMNbHbIX LIMKMNYECKMX NPEPLIBAHUIA C BLICOKUM NPUOPUTETOM
cnepyet 3apesepBupoBatbh s F-nporpammbl. 3To Heo6xoaMMo, YTOGbI
npeaoTBpaTUTb MHMLMANN3aLMI0 KOHTPOMS BPEMEHW B CIlydae nepekrnioyeHms
rmaBHbIA/pe3epBHbIN. [1rs 9TOro Bbl 4OMKHbI CPOEKTUPOBATL LIMKIIMYECKNE
npepbiBannsg OB3x, npegocTtaBnsemble F-nporpamme, ¢ npuoputetom > 15 B
3aknagke "Cyclic Interrupts [Linknnyeckne npepbiBaHus]" B ceoncteax CPU. 3atem
B 9T OB He cnegyeT nomewaTtb CTaHA4apTHbIE GIIoKMN.

BcTaBka cxem CFC

MpaBuna gnsa cxem CFC F-nporpammbi

OGpatuTe, Nnoxanymncra, BHUMaHuWe, 4To ansa pasgena obecneveHus 6e3onacHoOCTH
nporpamMmbl Nonb3oBaTeNs AOMKHbI ObITb CO3AaHbl OTAENbHbIE CXEMBI.

Insa F-nporpammbl TpebyeTcst He MeHee OBYX CXEM:

e OpHa cxema ona koHTponsa BpemeHun F-umkna kaxgoro OB umknnyeckmnx
npepbiBaHui y F-nporpammel

e OpgHa nnn 6onee cxeM Ans ocTanbHbIX pasgernos F-I'IpOI'paMMbI.

MNocnepoBaTenbHOCTL AEeNCTBUN

OT1penbHble cxembl CFC MOXHO co3gaBaTh B nanke cXxem 00bl4HbIM COCOOOM:

¢ BuibpaB komaHgy meHio Insert > S7 Software > CFC [BctaButhb >
MporpammHoe o6ecnevyeHue S7 > CFC] B SIMATIC Manager

e Bribpas komaHay meHio Chart > New [Cxema > HoBasi] B pegaktope CFC

Mepapxuuyeckne cxembl

5-8

YT106bI CTPYKTYpUpPOBaTL NpOrpamMmy B COOTBETCTBMU, HANPUMEP, C acnekTamu,
OTHOCSALLMMUCS K NPOLLECCY, Bbl MOXETE UCMNOSb30BaTh MEPAPXUYECKUE CXEMbI
CFC. 3710 faeT BaM BO3MOXXHOCTb MCMOSb30BaTh YXKE MMEIOLLNECS PELLIEHNS Tak
4acTo, Kak Bbl XO0TUTEe. Bbl MOXeTe y3HaTb, kak co3aaBaTb MEpaPXUYECKNE CXEMbI
CFC, HasHauaTb MM BXoAbl/BbIXOAbl U BCTABNATbL UX B Apyrmne cxembl CFC, B
cucteme onepartmeHom nomowm CFC.

3ameyaHue

Ecnu Bbl BknagbiBaeTe cxemy B Apyryto CXemy, Bbl JOIMKHbI 06ecneynTb, YTobbI
B10KM CXeMbl H/XXHErO YPOBHSI HAXOAWMUCE B TOWM Xe UCNONHAEMON rpynne, 4Tto u
6r10KM CXeMbl BEPXHEro YpoBHS (OCHOBHOWM cxeMbl). Ecnin Heobxoammo,
nepemecTtute nx. B npotMBHOM crnyyae Bbl nonyunTe coobuieHne 06 owmnbke npu
koMnunsaumm F-nporpammei.

BbIxoabl CXeMbl HUXKHETO YPOBHA, HE COeANHEHHbIE BHYTPEHHE, HE MOryT ObITb
garnee coeguHeHbl B CXeMe BEPXHENO ypOBHA.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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5.2.5 BcTaBka ncnonHaembix rpynn

I1paBm1a AnA UcnosnHAeMbIX rpynn F-nporpaMMbl

OTtka3obe3onacHble 6510KM He AOMMKHbBI BCTABNATHCS HEMOCPEACTBEHHO B
3apaydn unm OB; BMecTo 3TOro oHu A0IMKHbI BCTaBNATLCHA B UCMOSTHAEMble
rpynnbi.

Ons koHTpons BpemeHun F-unkna Tpebyetcsa otaensHas cxema CFC,
cogepxawas 6rnok F_CYC_CO. B kaxxgom OB uuknunyeckmx npepbiBaHui,
KOTOPOMY HasHa4yeHbl ucnonHsemble F-rpynnbl, 3Ta cxema AOIhKHA HaXxoanTbCs
B OTAENbHON ucnonHsemown rpynne. B nocnegosaTtenbHocTy ncnonHeHms OB
3Ta ucnonHsemas rpynna AOJPKHa BbI3biBaTbCH Nepen BCEMU APYrMM
NCMOJSTHAEMbIMU rpynnamm ¢ oTkazobesonacHeiMm 6nokamm atoro OB.

Insa nony4yeHns F-UMKNOB 04MHAKOBOW ONMHbI Mbl pEKOMEHyeM criegytoLlee:
Ecnu ncnonHsiemble F-rpynnbl U cTaHaapTHblE UCMOSHAEMble rpynnbl
komMBuHMpYtoTcs B OB umknuyecknx npepbiBaHnii, To ucnonHsaemMble F-rpynnbl
JOIMKHBI UCMONHATLCA Nepen CTaHAapTHLIMU UCMONHAEMbIMU TPYNNamu.

MNocnepoBaTenbHOCTL AEeNCTBUN

BcTaBbTe UcnonHsiemble rpynnbl B pegakTtope nocnenoBaTernlbHOCTU MCNOMHEHMS]
CFC 06bl4HbIM criocoboMm:

Boibpas komaHay meHio Insert > Run-Time Group [BcTaButb >
UcnonHaemas rpynnal nnu

BoibpaB komaHay BcnnbiBatowwero MeHio Insert Run-Time Group [BctaButb
nmcnonHAemyro rpynny] (npaBasi KHOMka MbiLn)

OnpepgenuTe nocnefoBaTenbHOCTb MCNONMHEHUS BbIGOPOM UCMOMHAEMOW rpynmbl,
cxembl unu 6noka kak "Predecessor for Installation [[NpeawecTseHHuK ang
WHCTannsaumun]", MCnonb3ys NpaByko KHOMKY Mblwn nnu shift+F11.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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5.3

5.3.1

CoBeT

BcTtaBka U B3auMmHOe coeguHeHUe oTKa3obe3onacHbIX
onokoB

BcTaBKka oTKa3zobe3onacHbIX 6/10KOB

Bnokn BcTaensawTcsa B cxeMy bykcuposkon ux ua nanku F-User Blocks
[OTka3zo6e3onacHble 6ok nonb3oBatensi] bubnunotekn Failsafe Blocks
[OTka3o6e3onacHble 6noku]. Kaxabii 6510k MOXET BCTaBNATLCS Tak YacTo, Kak
Bbl XOTUTE.

Ecnu kakor-nnbo tmun 6rnoka yxe Obin BCTaBneH u3 6GnbnmoTeku, TO B CneayoLmn
pa3 OH MOXeT ObITb BCTaBneH 6onee ObicTpo 13 katanora "CFC Catalog”.
OGpaTtuTe BHMMaHWe, 4TO XOTs1 0TKazobe3onacHble 6110kM 1 Broku
npeobpa3oBaHusi, KOTopble NpeobpasytoT F-Tunbl 4aHHbIX B CTaHAAPTHbIE TUMbI
OaHHbIX, pacnpeaeneHbl No 0ObIYHbLIM rpynnam 6510KoB, UX NErko pacno3HaTh, Tak
KaK OHM OKpaLLEeHbl B XXENThIN LBET, a MX UMeHa Bcerga HaumHatotesi ¢ F_.

MpaBuna ana otkaszo6e3onacHbIX 6510KOB

5-10

e OTkasobesonacHble 610KN JOMKHbI BCTABNATLCSA B OTAENbHbIE CXEMbI, B
KOTOPbIX HE OOJMKHO ObITb CTaHAAPTHLIX 6ITOKOB.

e OrtkasobesonacHble 6noku B nanke F Control Blocks [OTkazo6e3onacHble
61noku ynpaBneva] aBTOMaTU4eCKN BCTABMAKTCA NPU KOMNUNALNN CXEMbl;
BaM He HY>XHO BCTaBnATb 3TW 6noku. VicknioyeHune: PyyHas BcTaBka
0Tka3obe3onacHbIX ApanBepoB MOAYIEN.

e MHorokpaTHas ycTtaHOBKa oTka3obesonacHbIx 6110koB He NoAAepPKNBaAETCS.
T.e. oavH ak3emnnsp oTkazobesonacHoro 6roka He JOMKEH BCTpeYaTbes
HeCKOfbKO pas3, Hanpumep, BCreacTBue Toro, Y4To ucrnonHaemas F-rpynna
KONMpyeTCcst Uy BCTaBNSETCA B APYryto 3agavy.

. Henb3sa ncnonb3oBaTtb MMeHa 0Tka3obe3onacHbIX 651I0KOB Ans apyrux OnokoB
nnn nepemMMmeHoBbIBaTb oTkaszobesonacHble 6110KN.

Yka3aHue no 6e3onacHocTu

MmeHa oTkazobesonacHbix 6mnokoB B cTondue "Symbol [Cumeon]" Tabnumupl
CYMBOJIOB Ballew NporpaMMbl NOb30BaTENS HE LOIMKHbI MBMEHSITLCS UIK
yaansiTbCsl.

Ecnn obHapyxnBaeTca nusmeHeHne nmeHu bnoka B Tabnuue CMMBOSOB, TO
koMnunaums F-nporpamMmmMbl 0OTBEpraeTcsi Co CrieayoLwmm coobLieHnem ob
owmbke:

"Tun 6noka 'xxx' He COOTBETCTBYET CTaHaapTy B bubnuoteke "Failsafe Blocks"
[CHoBa umnopTupynTte 6ok n3 bubnunotekn "Failsafe Blocks" B kaTtanor 6510koB 1
B Marky CXxem nporpamMmmei].

OTO OTHOCUTCH TaKke K U3BMEHEHUsIM B Tabnuvue CMMBOMOB, HA3HAYEHHOM
6ubnmoteke 6nokos "Failsafe Blocks [OTka3obe3onacHble 6riokn]".

Ecnu obHapyxeHbl M3MeHeHNs1 UMeH 0TKazobe3onacHbIX Or10KOB, Bbl MOXETE
CKOPPEKTUPOBATbL MMEHa 3TUX B6nokos B Tabnvue cumBonoB. NpaBunbHblE MMeHa
MOXHO HanTu B TekcToBoM okHe "Name (Header) [Mmsa (3aronosok)]" Ha 3aknagke
"General [O6wme]" B guanorosom okHe "Object Properties [CBolcTBa obobekTa]"
ans 6noka.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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5.3.2 ABTOMaTM4YeCKUN BCTaBnsieMble oTKazobe3onacHble OJIoKu

Mpu komnunsaumm cxembl CFC ¢ oTkasobesonacHbiMu 6nokamu criegyroLume
oTkasobesonacHble 6110KM BCTaBNATCA aBTOMATUYECKN:

F-PLK
F PLK O
F_TEST

F_TESTC
F_TESTM

DB_RES B HoBOW, aBTOMaTn4yecku cosgasaemoin cxeme "@F-INITNN"

Crnegayoume oTkasobesonacHble ApaiiBepbl Moaynel MoryT BCTAaBNSTbCS
aBTOMATUYECKUN NN BPYYHYIO:

F_M_DI24
F_M_DI8
F_M_AI6
F_M_DO10

A Yka3aHue no 6e3onacHocTu

ABTOMaTWNYeCKM BCTaBMNeHHble BrIokU BUAHBI NOCHe KOMNUMAUMK. Bbl HU B kOeM
cryyae He OOJMKHbI yAansTh UMW U3MEHSTb 3TU BTOKU, TaK Kak 3TO MOXeT
NMPUBECTU K OLLUMOKaM Npu criedytoLlein KOMNVASLUA UK NpU BbINOSTHEHNUM
N3MEHEeHU B pexume online unu K Heygaye npu 3anycke CKOMMUIIMPOBaHHOW
nporpaMmbil.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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5.3.3

CoeavHeHue U napameTpu3aymsa oTkazobesonacHbIX 610KOB

Bbl MOXeTe Ha3HayaTb NapameTpbl BXO4AM U Bbixodam 0Tka306e30nacHbIX Briokos
W1 COEAUHSITL UX C APYrMU Griokamu.

MpaBuna coegnHeHna oTKazobe3onacHbIX GNI0KOB

/N

YkasaHue no 6esonacHocTu

Bbl MOXeTe napameTpusoBaTb BXOAbl U BbIXOAbl C F-Tnamun gaHHbIX TOMbKO B
pexume offline unn B pexxume TectnposaHma CFC ¢ geakTMBM3MPOBaHHbLIM
pexumom obecneyeHns 6eszonacHocTu. IameHeHus, BbinonHaemble ¢ F-tunamm
AaHHbIX B pexxvmMe online npu akTMBHOM pexnme obecneyeHns 6e3onacHoCTy,
npueeayT k nepexogy CPU B STOP.

e OnpepeneHHble BXoabl U BbIXoAbl OTKasobe3onacHbixX O6510KOB nony4varoT
napameTpbl aBTOMaTUYECKN NPU KOMNUAAUMK cxeMbl. 10 yMonyaHuio aTu
BXOAbl U BbIXOAbl HEBUANMbI, HO OHU MOTYT BbITb caenaHbl BUANMBLIMMU.

e Bxogabl 1 BbIXoAbl, NONy4yaoLmne napameTpbl aBTOMaTUYECKN, NUBMEHSTD
Henb3s. Bbl MOXeTe y3HaTb, Nony4aeT N BXod UNW BbIXo NapameTpbl
aBTOMaTU4yecku, B onmcaHmm 6roka B pasgene "OTtkazobesonacHbie 6nokn”
UNN B cMCTEME OnepaTMBHON NMOMOLLN.

e Bxogabl 1 Bbixoabl EN 1 ENO oTkazobesonacHbix 6510K0OB 1 AeONOKMPOBKM
NCNOSHAEMBbIX FPpynn He AOMKHbI BKMOYATbCA B CUCTEMY coevHeHun. Bxoay
EN pomkHo 6biTb npucBoeHo 3HayveHne 0 (FALSE).

. Mbl pekomeHgyem BaM He NMPOeKTUpoBaTb CABUT Mo (*3836 NI NoHMxeHume
4acCTOTbl CKaHNPOBaHUA UCNOJTHAEMbIX rpynn. Ecnu Bbl 3TO BCe-Taku genaete,
TO Bbl OJDXHbI Y4E€CTb 3TO NpPUY NPOEKTUpOoBaHNN BPEMEH KOHTPONA.

e C nomoubto rnobanbHbIX onepaHaoB MOTyT COEAUHSATLCSA APYT C APYrom
TOJbKO BXOAbl U BbIXOAbI CO CTAHAAPTHLIMM TUNAMW OAHHBIX.

e F-Tunbl gaHHbIX peanunsyoTca B NporpaMMe Kak CTPYKTYpbl, B KOTOPbIX TOMNbKO
nepsbln KOMMNoHeHT, Data [[laHHbIe], MMeeT cylecTBEHHOE 3Ha4YeHue.

3ameyaHue

Mpn napameTpusaumm BXOAOB U BbIXOAOB, KOTOPbIM HasHaveH F-Tun gaHHbIX, Bbl
MOXeTe npuceamnBaTb 3Ha4YeHUEe TONbKO NepBoMy KOMNoHeHTy, DATA.
OcTanbHble KOMMOHEHTbI CTPYKTYPbI MOJTy4aloT 3Ha4YeHMs aBTOMaTU4ECKN BO
BPEMS KOMMUNSLMM NPOrpaMmbl.

PekomeHpauus: Bbipa3uTesibHble MMeHa AnA pa3MellaeMbiX 6nokoB

5-12

HaiTe kaxxgomy pasmellaemMomy 6roky BblpasuTenbHoe Msi. Bbl MoxeTe BblGpaThb
noboe nwvs.
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MpuceBavBaHMe 3HaYeHUA OTKa306e30NacHOMY BXo4y MNU BbiXoay

[nsa npuceanBaHnsa 3Ha4YeHWs1 0Tkazobe3onacHOMY BXOAy UMW BbIXOOY
oTkasobesonacHoro 6noka gencTeynTe cnegyowmm obpasom:

1.  OrtkponTte n3obpaxeHne oTkazobesonacHoro 6rnoka.
2. BbligenuTte BXoA WM BbIXOA WU, HAaNpUMep, ABaXabl LLENKHYB Ha HEM, OTKPOWTe
cBowcTBa obbekTa (Object Properties).

PesynbTart: NosiBnaeTcs ananoroBoe okHo "Select Structure Element [Beibop
anemeHTa CTpyKTypbI]".

Select Stuoture Eléménl [Buibop anemeHTa cTpyKTypbi]

Structure: [CTpykTtypa:]

SIM_| [STRUCT] ' SIMULATION VALUE
- DATA[BOOL]: O

- PAR_ID [WORD]: 16421

- COMPLEM [WORD]: 1GHFFFF

Properties - Input/0utput [CBoiicTBa — Bxoa/Bbixoa]

Block::[Bnok:] F CH [O1L5
[/0; [BxBeIX]  DATA - IM[EOOL)

Walug: [SHavenve] IE = [rvened {WnseptuposaliHoe

I~ lvishle [Hesuanmoe]

= iateliet [Habnopaevpel]

Eormrmen:
[KommeHTapui:]
Import/E :v_:FI.Drf.";';._SSi_StanifT[ﬁCCVICTeHT umnopTa/akcnopTa (IEA)]
Clase [~ IE& parameter  [Mapametp IEA]
[3aKpbiT o .
bl [T IE4 interconnizction [CoeamHenme IEA]
[OTmMeHnTB] [MomoLwb]
0k Canoe Help

3. [Baxdbl WenkHUTE Ha NepBOM 3fieMEHTE CTPYKTYPbl B ANanoroBOM OKHE
"Select Structure Element".
PesynbTat: NosiBnaeTcs ananoroBoe okHo "Properties — Inputs/Outputs
[CeoiicTBa - Bxoabl/Bbixoabi]".

4. BaeguTe xenaemoe 3Ha4yeHue B TEKCTOBOE OkHO "Value [SHauveHune]" n
noareepauTe wenykom Ha "OK".

5. 3akpovite ananoroBoe okHo "Select Structure Element [Bibop anemeHTa
CTPYKTYpbI]".

PesynbTat: Ha Bxoge nnu Beixoge oTobpaXkaeTcsi HOBOE 3HAYEHUeE.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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534

Onpep,enel-wle nocrnenoBaTtesibHOCTU UCNOJTHEHUA

CBoncTBa 3Tana ncnonHeHus

CsolicTBa 6rioka Ha aTarne UCMNONHEHWS ONPeaensoT ero NonoXxeHne B
XPOHOJOTMYECKONM NocneaoBaTenbHOCTM 06paboTkM BHYTPU 0BLLEN CTPYKTYpbI
MJIK. 3Tn ceoricTBa NMELOT peluatoee 3HavyeHme ans nosegenus MNIK ¢ Toukm
3peHUs BpeMeHU OTKMNNKa, BpEMEHN 3anasabiBaHus UNu yCTOMYMBOCTU 3aBUCSLLINX
OT BPEMEHW CTPYKTYpP, Hanpumep, KOHTYPOB perynMpoBaHus.

Kaxxgbin 6nok npun BCTaBKe nosny4vyaer 3T cBOWCTBa MO yMOIn4aHuio. [ns aToro oH
BCTpanBaeTCA B 3agavy B yCTaHaBﬂMBaeMOIZ BamMu no3mumn. Bel MoXXeTe N3MeHUTb
9Ty YCTAaHOBO4YHYO NO3NUMIO U Opyrne anM6yTbI B COOTBETCTBMAU C BalLlMMn
I'IOTpe6HOCT‘i|MM nosgHee.

MocnepoBaTeNibHOCTb UCNOJSTHEHUA BHYTpPU UCNONHAEeMOMn rpynnbl

5-14

3ameyaHue

OTtkasobe3onacHble 610KM NOMELLATCS B MPaBUITbHON NOCIeA0BaTENbHOCTH
WCMOSTHEHUSA aBTOMaTUYEeCKM NPU KOMAUASALMK
F-nporpammsil.

MocnepoBaTenbHOCTb UCTMIONHEHUS BHYTPW UCTONHAEMOW rpynnbl JOMMKHa
YAOBMNETBOPSTh CrieayoLwmmM npasunam:

Bbl 4OMmMKHBI NOMECTUTL cnegytoLme oTkasobesonacHble 6roku B Havyane
nocnegosaTenbHOCTW UCNOMNHEHUS nepen oTkasobe3onacHbIMU
obpabaTbiBaloLmMMm 6rioKaMu, XOTA TOYHasA NocnegoBaTeNbHOCTb OTAENbHbIX
BbI30BOB 3aBUCUT OT MPUNOXKEHUS:

e [lpeobpa3oBaHne cTaHaapTHbIX Or1O0KOB B 0TKazobe3onacHble 6noku
(F_BO_FBO, F_R_FR)

e [lpuHnmatowme onokm (F_RCVBO, F_RCVR) gna obmena gaHHbimmn CPU-CPU

e bBnoku gnsa yreHusa gpyrmx ncnonusembix rpynn (F_R_BO, F_R_R)

e brnok anga obHapyxeHus 3anycka (F_START) n 6nok ans otkazobesonacHoro
kButnpoBaHus (F_QUITES)

Bbl 4OMKHBI pacnonoXxnTb 0TkazobesonacHble 6roku Anst obpaboTku B
COOTBETCTBUM C NMOTOKOM AaHHbIX. BaxHo, 4ToObI 610K BbI3bIiBANCs nepea
6nokamu, KoTopble 0bpabaTbiBatoT ero BbixogHble curHanbl. OTkazobe3onacHble
apansepbl Ans moaynen seoga (F_CH_DI, F_CH_AIl) pasmewatotca ang
00paboTkM Takum ke cnocobom, kak n oTkazobesonacHble GroKu.

Cnegytowme oTkazobesonacHble 6110KM JOIMKHBI ObITb MOMELLEHbI B KOHLE
nocrneaoBaTenbHOCTM UCMONHEHUS Nocre oTka3obe3onacHbiXx obpabaTbiBaOLLIMX
OnokoB:

¢ OrtkasobesonacHbin gpariBep Ans mogynen soisoga (F_CH_DO)

o [lepepatrowume 6nokmn (F_SENDBO, F_SENDR) gns obmeHa gaHHbimmn CPU-
CPU

e bnoku gna 3anuncu B apyrmne ncnonHsiemolie rpynnel (F_S BO, F_S R)

MocnenoBaTenbHOCTb MCMNONIHEHUS KOHTPONUPYETCS nepes KoMnunsaumnen
F-nporpammbi.
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OnpepeneHue nocrnenoBaTeNibHOCTU UCMOJTHEHUA
OnpepnenuTe nocrnegoBaTenbHOCTb ucnosnHeHnss B CFC o6bl4HbIM cnocobom:

1. Bbibepute komaHay meHio Edit > Run Sequence [PepaktupoBartb >
NocnepoBaTenbHOCTb UCMOMHEHUA], YTOObI OTKPLITL 0630pHOE
npegcTaBneHne NocrnegoBaTenbHOCTU UCTIONHEHUS.

2.  OTOykcmpynTe BNOKM B UCMIONTHAEMbIE TPYMNbl U Ppa3MecTuTe ux B Tpebyemon
nocnegoBaTenbHOCTH.

Mpumep: Bup pegakTtopa nocnenoBatenibHOCTEN UCNOJTHEHUA

'E'Hun-time editor -- FHProject\SIMATIC H-Station[15CP... =] E3

0 arrn L Contents of '0B35Y | Type

] Cyc-Grupp Cyc-Gruppe Run-time gr
..... i FCycht F-Gppe Run-time gn
:Iﬁ' F-CpchF_TEST
o FLyc\F_TESTE

-J@ F-CychF_TESTHM

E]... F-Gruppe

:Iﬁ' F-Bausteined

----- :ﬁ' F-Bausteing5

:E‘ F-Bausteinehi

- Ji F-Bausteins\g

:Iﬁ' F-Bausteineta

----- :ﬁ' F-Bausteine’,3

- fi FBausteinetF_PLE

- Ji F-Bausteineh?

o fj FBausteine\F_PLE_

QB3E Mweckalarm Wil

OB37 Pwieckalarmn Wil

OB38 Mweckalarrn WAl

OE40 [Prozessalam PRALOD]

OE41 [Prozessalarm PRALT]

0B42 [Prozesszalarm PRALZ]

i T |3 : ”

CucTtembl NOBbILLEHHON Ge3onacHocTn
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5.3.5

CyuiecTByowme oTkazobe3onacHble gpanBepHbIe 6/10KN

CoeanHeHue oTKa3ob6e3onacHbIX ApanBepHbIX 6510KOB

Bubnnoteka Failsafe Blocks [OTkazo6e3onacHble 6noku] (V1_1) umeet aea
TMNa ApanBepHbIX 6/10KOB AnA AOCTYNa K CUrHamNbHbIM MOAYIISIM NOBbLILUEHHOWN

©e3onacHocTU:

e Ortkasobe3onacHble ApariBepbl KaHarnoB Ans AoCTyna K kaHanam BBoga-
BblBOAA CUrHarnbHbIX MOAYyNel NoBblleHHON 6e3onacHocTW. [ns Kaxgoro
KaHana BBOAA WM BbiBOAA MCMOMb3YEMOro CUrHaNbHOrO MOAYNS NOBbILLEHHON
6e3onacHocTh TpebyeTcs oamH 6ok oTkasobGe3onacHoro apareepa kaHana.
WckntoveHune: [ns AByx pe3epBupyeMbix KaHanoB TpebyeTcs TONbKO OAWH
oTka3zobe3onacHblin ApanBep kaHana. Bbl OMmKHbI BCTaBUTb HEOOX0AMMbIE
oTkasobesonacHele gpariBepbl kaHanos B cxemy CFC.

e OrtkasobesonacHble gpansepbl MOAgyNnen ana obmeHa gaHHbIMK Yepes
ProfiSafe mexxgy nporpammoini obecneyeHns 6e30nacHOCTU U CUrHasNbHbIMU
MOAYNSAMU NOBbILWEHHON 6e3onacHocTW. [Anga kaxxgoro moaynsa tpebyertcs
oTkaszobes3onacHbIn gpaviBep Moayns. BctaBnAate n coeguHATe HEOOX0AMMbIE
oTkaszobe3onacHble gpanBepbl MOOYEN MOXHO BPYYHYHO UITM aBTOMATUYECKH.

MmetoTca crnegyowme oTkazobesonacHble ApanBepHble 6roku:

CurHanbHbIN MoAynb
NoBbILWEeHHOWN
6e3onacHocTH

OTkaszobe3onacHble
ApanBepbl Mmogyneun

OTtkasob6e3onacHble
ApaiBepbl KaHaNoB

SM 326 DI 8xNAMUR F_M _DI8 F_CH_DI
SM 326 DI 24xDC24V F M DI24 F CH_DI
SM 336 Al 6x13Bit F M _Al6 F_CH_Al
SM 326 DO 10xDC24V/2A |F_ M _DO10 F CH DO

OTtkasobesonacHble gpanBepbl KaHANOB OOIMKHbI ObITb COEAMHEHDbI C
COOTBETCTBYIOLMM 0TKa3obe3omnacHbIM ApaiBeEpoOM MOAYIS Yepes BbIBO,
CHADDRXxx. [lnsi kaxkgoro oTkazobe3onacHoro aparvisepa mMogyns MoxeT ObiTb
Takke BCTaBNeH oamH 6nok guarHoctukmn mogynss MOD_D1/D2 (cm. cnegytouine

PUCYHKW).
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Mpumep: OTKaszo6e3onacHbIN gpanBep ana undposoro moayns eeoga SM 326 DI
8xNAMUR

OTkasobesonacHbIv ApariBep Moaynsi OTkasobesonacHbIi ApariBep kaHana
F_M_DI8 F_CH_DI Kanan 00
TIMEOUT] _CHADDROO | CHADDR | [Q |
[CHADDRO? | Cwms. agp. L [ yALUE | [QN
Nornyeckun TADDR CHADDRO7 kaHana 00 -
agpec mogyns
APEC MOAY LADDR R DIAG_1
DIAG_2
F_CH_DI Kanan 07
CwumB. agp.
kaHana 07

MOD_D1

[OunarHocTuka
Moayns

OTtkasobe3onacHble gpariBepbl 4N uMdpoBoro moaynsi eeoga SM 326 DI
24xDC24V v gns aHanorosoro moayns seoga SM 336 Al 6x13Bit 06b14HO MetoT
O[JMHAKOBYIO KOH(UIypaLmo C COOTBETCTBYIOLLUM KONMYECTBOM KaHaroB.

Mpumep: OTKaszo6e3onacHbIN gpanBep ana undgpoBoro moayns BoiBoga SM 326
DO 10xDC24V/2A

OrtkasobesonacHbii ApariBep kaHara OTkasobe3onacHblit Apansep Moayns
Kanan 00 F_CH_DO F_M_DO10
| CHADDR CHADDROO
VALUE Cums. app.
kaHana 00 CHADDRO09
TIMEOUT
Kanan 09 F_CH_DO
LADDR DIAG_1
I] CHADDR LADDR_R DIAG_2
VALUE Cuwms. agp.
kanana 09
Jlorny. agp.
MOD_D1 Moz el
[unarHocTuka
moayns

CucTtembl NOBbILLEHHON Ge3onacHocTn
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OnucaHusa aTux OI0KOB MOXHO HaWTK B pasgene "[panBepHble 6noku ans
CUrHanbHbIX MOAYNEeN NOBbILLEHHOW 6e30nacHOCTU" nn B ornepaTyBHON
CNpaBO4YHOM CUCTEME.

[OpanBepbl ANA CUrHanbHbIX MOAyNen NOBbILWEeHHON 6e30nNacHOCTU B
CTaHA4apPTHOM peXxume
Ecnu curHanbHble moaynum NMoBbILLEHHON ©6e3onacHOCTH NCMOJ1b3YOTCA B

CTaHAapTHOM PEXMME, TO Bbl MOXETE NPUMEHUTL CTaHAapPTHbIE ApaiiBepbl
kaHanoB u3 6ubnuotekn PCS 7 Driver Blocks [[patieepHbie 6rioku PCS 7).

MpaBuna ansa otkazobesonacHbIX ApaBepHbIX 6510KOB

BoiBog VALUE oTkaso6esonacHoro gpavisepa kaHana gosmkeH ObiTb coeanHeH
C CUMBONNYECKMM apecomM KaHana. B cnyyae pesepBupyembix kKaHanos
BbiBog VALUE gomkeH ObITb cOeAMHEH C CUMBOMNMYECKUM afipeCcoM KaHana,
MMELLEro MeHbLUNA agpec.

Ha Bxoge apariBepa ACK _REI HeobxoamMm oTka3obe3onacHbI curHar, Ytoobi
CHOBa BKITHOUUTb B CUCTEMY KaHar BBOAA WM BbiBOAA. ATOT CUTHAS JOIDKEH
NpuxoauTb OT LMdPOBOro MOAYNSA BBOAA NOBbILLEHHOW 6Ge30nacHOCTN nnmn —
yepes oTkaszobesonacHbin 6nok F_ QUITES- ot ES unun OS.

lMocnepoBaTenbHOCTL: CM. Onpe,qeneHme nocrnenoBaTesibHOCTU UCMOJTHEHUA.

Mpeanocobinka

CumBonunyeckue nmeHa: Beegute cumBonmyeckoe Mms Ans Kaxkaoro
ncnonb3yemMoro kaHana. Bbl JOMmKHbI Ha3HaunTb 370 UMs BbiBoay VALUE
COOTBETCTBYIOLLLErO OTKa3obe3onacHoro gpaneepa kaHana. [ns 6onbluen SCHOCTU
Mbl PEKOMEHAYEM BBOAUTb B TabnuvLy CUMBOSIOB TaKKe U HEUCMNONb3yeMble
KaHarnbl B KQ4eCTBE pe3epBHbIX UM HEUCTONb3YEMbIX.

MNocnepoBaTenbHOCTL AEeNCTBUN

Mpun paboTte ¢ oTkazobe3onacHbIMM ApanBepHbIMM GrioKaMu ENCTBYITE
cneayowmm obpasom:

1.
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BcTaBbTe Hagnexaluun oTkasobesonacHblli AparBep kaHana ans Kaxaoro
CKOH(bMIrypMpoBaHHOTO kaHana Beoga/BbiBoga. [nga kaxaow napbl
pe3epBrpyEeMbIX KaHaoB Bbl JOJKHbI BCTABUTb TOMBbKO OOUH
oTkaszobes3onacHbIn apanBep KaHana.

Coegununte BbiBOg VALUE B Kaxxgom oTkaszobe3onacHOM gpanBepe KaHana C
CMMBOJIMYECKMM MMEHEM COOTBETCTBYHOLLEro KaHana. 3TOT war Heobxoamm
Ons BCeX YCTaHOBIEHHbIX OTKa3obe3onacHbIX ApaniBepoB kaHanos. B cnyyae
pesepBupyeMbix mogynen coeauHute Boisog VALUE ¢ meHbLUMM agpecom
KaHana.
CoeguHure:
- Bxogabl | oTkazobesonacHbix gpansepos kaHanos F_CH_DO
- BbIxogbl Q oTkazobe3onacHbix gparBepoB kaHanos F_CH_DI
- BbIxoabl V oTkazobe3onacHbix gparnBepoB kaHanoB F_CH_Al
C HeOOXoaNMbIMKN curHanamu. AT Bxoabl 1 Bbixodbl umetoT Tun F_BOOL
unu F_REAL 1 0OmKHbl COeAMHATHCA TONMBKO C BXOAAMU U BbIXOA4aMum
TOro e Tuna, NpuHagnexawumm gpyrum otkasobesonacHbiM 6rokam.
YctaHosute cooTtBeTcTBYOWMn Bxog ACK_NEC B "1", ecnn TpebyeTcs
KBUTMPOBAHME NOMb30BaTENSA C aBTOMATUYECKUM NOBTOPHBIM BKIHOYEHNEM
kaHana B cuctemy. Bxog ACK_NEC no ymonyaHuto yctaHosreH B "0" (He
ob6s3aTensHo, cM. pasgen "lNaccrMBaumsa 1 NOBTOPHOE BKITHOYEHUE B cucTeMy").

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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Mpozpammuposarue

10.

11.

Mo xenaHuto: MNMpoaHanuanpynte Boixoq ACK_REQ B ctaHgapTHoOM
nporpamme nnm Ha OS, 4TOObI BLIACHWUTL, TPEOYETCS NN KBUTMPOBaHUE
nonb3oBaTens.

Mo xxenaHutio: BkntounTe B cucteMy coegmHermnn Boixog QBAD, 4ToObI
BbISSCHUTb, BbIBOANTCS 3aMeHsIloLLIee NN OENCTBUTENBHOE 3HAYeHNe
npouecca. CtaTyc (kog KayecTBa) 3Ha4YeHus npouecca.

Mo »xenaHuto: MNMpoaHanuanpyrte Boixog QUALITY B cTaHgapTHOM nporpamme
unun Ha OS, 4ToObI NONYYNTB MIN BLIACHWUTB KO Ka4eCcTBa 3Ha4YeHUs!
npouecca.

Coepgunute cootBeTcTBYOWMI BXog ACK_REI ¢ curHanom ans kBMtupoBaHus
NMOBTOPHOIO BKIMOYEHMS B cucTemy (cMm. pasgen "lNMaccmBaunst  NOBTOpPHOE
BKITIOYEHUE B cucTEMY").

Bknounte B cructemy coevHeHni BXodbl/BbIXxOA4bl MMuTaTopa (Mo XenaHuio,
CM. HWxe pa3gen "Pexum umutaummn").

BknounTte B cuctemy coeamHeHni guarHoctudeckue Bobixoasl DIAG_1/DIAG_2
oTkasobesonacHbix gpavisepoB mogynen F_M_DI8 nnm F_M_DI24, ecn Bbl
XOTUTE aHanu3npoBaTb B CTaHAapTHOW Nporpamme, Npon3oLUn i OLLIMOKK
paccornacoBaHus (no xenaHuto, cm. OnMcaHusa oTkasobe3onacHbIX
OpariBepHbIx 611okoB). Bel MoxeTe ncnone3oBaTb 3Ty MHpOpMaLuo Ans
nporpaMmmmupoBaHus coobuleHnn Ha OS 06 owmnbkax paccornacoBaHus.

YcTaHoBUTE 1 COeanHNTE OTKazobe3onacHble ﬂpaVIBepr MOD,yﬂeVI BPYYHYHO
nnm aBToMaTnU4eCKu.

3ameyaHue

[ns nony4eHns nomoLum B cny4vae ownbkm B pexxume tectmposanns CFC Bbl
moxeTte cuntatb 6ant 0 Boixogos DIAG_1/DIAG_2.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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ABTOMaTM4YecKasa yCTaHOBKa U coeguHeHue oTKazobe3onacHbIX ApanBepoB
Mmopynen

lMpegnoceinka Ans aBToMaTU4eCKoM YCTaHOBKU OTKka3obe3onacHbIX ApanBepos
mMoaynemn:

B SIMATIC Manager oTkponTe 6ubnumoteky Failsafe Blocks (V1_1)\Control
Blocks [OTka3zo6e3onacHble 6noku (V1_1)\Bnoku ynpasneHus], ncnonb3ys
komaHay meHio File > Open [®Painn > OTKpbITb]. Boibepute 6nokn FB 384
(F_M_DI8), FB 385 (F_M_DI24), FB 386 (F_M_DO10) n FB 387 (F_M_AI6) n
ckonupymTe nx B bubnunoteky PCS 7 Drivers\Blocks [[pansepbl PCS 7\Bnoku],
KOTOpasi TOXe yCTaHaBMNMBaeTCs Af19 aBTOMaTMYEeCKoro Co3faHuns gpansepos
mMoaynen.

Y Bac ecTb Be BO3MOXHOCTU:

e B noboe Bpems go komnunsaumm F-nporpammei:
B SIMATIC Manager BeibepuTte koMaHay MeHto Options > Charts > Generate
Module Drivers [[lononHuTenbHbie BO3MOXHOCTK > Cxembl >
FeHepupoBaTb ApanBepbl moaynen]. OTkponTe guanoroBoe okHO Properties
[CeowicTBa)] M 06paTUTE BHUMaHKE Ha TO, YTOObI 6Mbnmoteka PCS 7 Drivers\
PCS 7 Drivers\Blocks [ApanBepbl PCS 7\Bnoku] 6bina ycraHoBneHa.
MoateepauTe, ABaxabl WwenkHyB Ha OK.

Generale Module Drivers

€HEPVPOBaHME 4PanBEPOB MOLYJIEM

'eHepvpyrTCa 1 NOACOeOMHAIOTCS K Satlirag.
MOy NAM ApaiiBepbl AN CYLLECTBYOLINX 2etlings..,
6rokoB 06paboTkM cUrHanoB ACTPOVKW. ...

Settings - Generate Module Dnivers |

_ Library for medule drivers [BubnuoTeka ana aparisepos moaynei]

FCS 7 Diivers\PCS 7 DrivershBlocks Browsze. .. |
[MpocmorTp...]

- [aghostic Messages to MOD- # RAEK Blocks:
[AnarHocTnyeckme coobuieHns ans 6nokos MOD/RACK]

" Erable all [Pas6nokuposats Bce]
@ [iizable all [3abnokvpoBate Bee]

¥ Leave unchanged [OcTaBuTh 663 MaMeHeHUs]

caresl_| i

[OTMeHUTB] [MomoLwb]

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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e [lpu koMnunaumm F-nporpammei:
B CFC Bbibepute komaHay meHio Chart > Compile > Charts as Program
[Cxema > KomnunupoBaTtb > CxemMbl Kak nporpamma). OTmeTbTe B
OManoroBoM OKHe TpUIrepHyto kHomky "Generate Module Drivers
[FeHepupoBaTth gpaneepbl Mogynen]". MNMoareepante, wernkHys Ha OK.

Compile Charts az Program [Komnunauua cxem kak nporpaMmmbi] I

PLLC: [MNK:] CPU 4174 H

Programname:  SIMATICH-Station(1 WP 41 7-4 HAS F-Programmi1]
[Mmst nporpammbi:]

[ ile [KemAnaupesatsl——— : o
s Customize Compiler {SCL) |

f« Ertire: program [8cto nporpammy [HacTtpontb komnunaTop (SCL)]

& i iaresanly [TonbKO M3MeHeHIs]
| |

v Gererate module drivers
[FeHepupoBaTh ApanBepsl Moayne]

[HacTtpowiku...]

[T Update zampling time [O6HoBUTL Bpems onpocal

[ Delete empty fun-times groups [YAanuTe nycTble ucnomnHsaemble rpynnbi]

Save Sethingz |
[CoxpaHuTb HacTpoliku]

Ok | Catcel Help l

[OTMeHWTB] [MomoLub]

B obounx cnyyasax Heobxogumble oTkasobesonacHble gpansepbl Moaynen n 6noku
ANarHoCcTVKU MoAyrnen aBToMaTu4yecku BCTaBnaoTcs B otaenbHble cxembl CFC ¢
umeHamn @F1, @F2,... n BKNOYaloTCH B CUCTEMY COEANHEHWI. DK3eMMNNspbl
0TKa3obe3onacHbIX ApanBepoB MOOYen aBToOMaTUYECKM NomyyatT UMs, KOTopoe
Bbl BBenu B HW Config Ans cooTBETCTBYIOLLErO CUrHaNbHOro Mogyrnsi NOBbILUEHHOW
6esonacHocTu (F_Name_x). Cm. rnasy "lNapameTpusaumsa curHanbHbIX Mogyrnen
noBblIWeHHON 6e3onacHocT".

CucTtembl NOBbILLEHHON Ge3onacHocTn
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YcTaHOBKa U coeAuHEeHMe oTKa3obe3onacHbIX ApauBepoB MoAynen BPyYHYHO

HewncTtBynte cnegyowmm obpasom:

1. BcraBbTe nogxoaswmii otkasobesonacHbI gparBep Mogyns B nodyto
OTKa306e30MnacHyto CXeMy A Kaxaoro CKOHUryprupoBaHHOTO CUTHaNbHOro
MoZyns nosblleHHoW 6e3onacHocTn. Korga curHanbHble Mogynu
NnoBbILEHHON 6e30NacHOCTU HAaXOAATCHA B pe3epBMpyeMOn KOHUrypaumu,
Anst AByx moayrnew TpebyeTcs TONbKO OAMH OTka3obe3onacHbIV ApariBep
Moayns.

2. Y kaxpgoro otkaszobesonacHoro gpavsepa kaHana coeaunHute Bbisog CHADDR
¢ cooTBeTcTBYOWMUM BbiBogoM CHADDRXxx oTkasobe3onacHoro apansepa
MOZYIs, Kak MoKa3aHo B BbiLLENpPUBEAEHHbIX Npumepax. ObpaTtnte BHMMaHne
Ha To, 4Tobbl HOMEp kaHana xx BeiBoga CHADDRXx cooTBETCTBOBaNn HOMepy
KaHana coOTBETCTBYHLLEro oTkazobe3onacHoro gpaneepa.

3. HasHaubTe nornyeckuin cTapToBbIv agpec CUrHanbHOro Moaynsi NOBbILUEHHOMW
6esonacHocTn BbiBogy LADDR gns kaxgoro otkazobe3onacHoro gpaneepa
mMoayns. B crniyyae pesepBupyeMbix Modyren, Kpome Toro, HasHavbTe
Norn4yecKknin cTapToBbIv agpec BToporo moayns sbisogy LADDR_R.

Mbl pekomeHayem BamM UCMONb30BaTh ANS MOAYNSA NOBbILLEHHOW 6e30NacHOCTM TO
Xe 3TanoHHOe MMS, KOTopoe Bbl ncnonb3osanu B HW Config ons
COOTBETCTBYHOLLLErO CUrHanNbLHOro MoAyns NoBbILLEHHOW 6e3o0nacHoCTH
(F_Name_x). Cm. rmasy "lMapameTpusauns curHanbHbIX Moaynen NoBbILLEHHON
6e3onacHocTn".

Pexum umuntaumn

/N

[nsa kaxgoro kaHana BBOAA BMECTO TEKYLLErO 3Ha4YEeHUs, MPUHUMAEMOTO
CUrHanbHbIM MOAYNEM MOBbILLEHHONM 6e30MacHOCTU, Bbl MOXETE 3a4aTb
UMUTUpYIoLLee 3HaveHne. Ha Bbixoae Toxe MOXeT OblTb BbIBEAEHO MMUTUPYHOLLEE
3Ha4YeHWe BMECTO 3Ha4YeHUs Ha Bxogde | (Hanp., Ans TecTMpoBaHusl annapaTypbl).
[na BbiIBOAA UMUTUPYIOLLMX 3HAYEHWUIA HA kaHane A4eNCTByNTe crneayowmm
obpasom:

1. AKTUBM3UPYWNTE BbIBOA MMUTUPYIOLLMX 3HaYeHuI, coeanHms Bxoa SIM_ON c
KOHCTaHTOM 1 UMK cUrHanom.

2. CoeanHute Bxog SIM I gna F CH DivimF_CH DOwu SIM_V ana F_CH_AI
C >XenaembIM CUIHaNoM MUnu napameTpusynTe ero xenaemMbiM 3Ha4YEHNEM.

Yka3aHue no 6e3onacHocTu

B cny4ae onbKM aKTMBU3NPOBAHHbIE UMUTUPYOLLNE 3HAYEHNA Y LI,VI(prBbIX n
aHaNoroBbIX KaHaroB BBOAaA 3aMEHAT BbIBOAUMbIE 3aMEHAKOLLNE 3HAYEHNA.

3amMeHsoLme 3HaYeHus

5-22

Ecnu curHanbHbIi MOAyrb NOBbILLEHHOW 6e30MacHOCTM NNy oTkazobe3onacHsbIn
ApaneepHbl 6ok obHapyxuBaeT ownbKy, TO N3 3TOro Apansepa Unm 3Toro
CUrHanbHOro MOoAynsi BbIBOAATCS 3aMeHsowne 3HavyeHns. B crnyyae apansepos
LUmMcpoBOro BBoAa M LMQPOBOro BbIBOAA BbIBOAMTCS 3aMeHsowee 3HaveHne 0, n
ycTtaHaBnuBaetcs Bbixog QBAD=1. B criyyae apanBepoB aHanoroBoro seoaa, B
3aBMCMMOCTM OT NapameTpusaumu, BbIBOAUTCA 3aMeHsoLlee 3HavyeHne SUBS_V
UnNu nocrnefHee JonycTuMoe 3HadeHue, u yctaHasnmeaeTcs Bbixoq QBAD=1 (cMm.
onucaHue F_CH_AI).

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
A5E00085588-02



Mpozpammuposarue

O6paboTka OWMOOK U AMarHocTuKa

MHdopmMaLmio 0 oMarHoOCTUYECKMX BbiIXof4ax 0Tka3obe30nacHbIX ApaniBepHbIX
GrOKOB MOXHO HaWTK B pasgenax:

e OObpaboTka oWMOOK ApanBepHbIX OOKOB

e VHdopmaumsi 06 ownbkax Ha Bbixodax ApanBepHbIX GrOKoB

MpoekTpoBaHne coobLLeHUn

[nsa curHanbHbIX MOAYIEeN NOBLILLEHHON 6e30MacHOCTN NCMONb3YTCA Takue xe
AmnarHocTnyeckme 6noku, Kak 1 Ans ctaHgapTHeix mogynen. Cneaytowme 6noku
MOD, SUBNET n RACK BcTaBnsawTca aBToMaTU4ECKM, Koraa Bbl BolOvMpaeTe
komaHgy meHio Options > Charts > Generate Module Drivers [FeHepupoBaTb
Apansepbl moaynen] [dononHuTenbHbIe BO3MOXHOCTU > CxeMbl >
FeHepupoBaThb ApanBepbl moayneun]:

Bnok Howmep
Ha curHanbHbI Mogynb
NOBbILIEHHOWN
6e3onacHoCTH
SM 326F DI 8xNAMUR MOD_D1 FB 93
SM 326F DI 24xDC24V MOD_D2 FB 93
SM 336F Al 6x13Bit MOD_D1 FB 93
SM 326F DO 10xDC24V/2A [MOD_D1 FB 93
Ha master-cucremy DP

SUBNET FB 106
Ha cTtonky

RACK FB 107

B oTnnume oT cTaHgapTHLIX ApaniBepoB, oTkazobesonacHble gpanBepHble 6roku
He coeauHsatoTcsa ¢ bnokamn PCS7.

3ameyaHue

M3 6nokos MOD, SUBNET 1 RACK BbIBoAATCSt COOBLLEHUS O CrieaytoLeMm:
OLMOKN NapameTpusaumm, yaaneHHble Mogynu, owmnbku moaynen, owmnbku
KaHarnoB, HEMCNPaABHOCTU CToek U master-cuctembl DP. [narHoctnyeckme 610km
He MoryT obHapyXmBaTb 1 coobuatb 06 owmbkax JocTyna K nepudepun.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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5.3.6 MaccuBaumsa n NOBTOpPHOE BKIKO4YEeHUEe B CUCTEMY KaHaroB
BBOAa U BbiBOAA

MaccuBauunna

[MaccuBaums o3HavaeT, 4To B Clny4yae HencnpaBHOCTU UK OLNOKM OAMH MnKn
HECKOJ1bKO KaHalrioB CUrHaribHOro moayns NoBbILLEHHON 6e30nacHOCTH
nepekn4yarTca B ©e3onacHoe cocTosiHMe.

Korga Bo3HMKaeT HeMcnpaBHOCTL OAHOIO KaHana (Hanp., HeMcnpaeeH AaTyuk), To
naccuBUpYeTCst TONMbKO 3aTPOHYTbIW kaHan. [py HemcnpaBHOCTM UK oLnbke
Moaynsa (Hanp., KOMMYHUKaLMOHHasA owmnbKa) NnaccMBUPYHOTCS BCE KaHanbl
CUrHanbHOro Moaynsi noBbieHHOW Be3onacHocTu. CoobweHus Ha ES/OS
YKa3bIBaloT, NAaCCUBUPYIOTCA I BCE UIN TOJbKO OTAENIbHbIE KaHallbl MOAYIA
NnoBbILLEHHON 6e30onacHoOCTK.

MaccrBaumsa MOXeT ObITb aKTUBM3NPOBaHa CUrHaNbHBIM MOAYIEM MOBbILUEHHOW
6e3onacHocTn, oTkasobesonacHbIM ApariBepoM MOAYNS Unu oTka3obesonacHbIM
ApanBepoM KaHarna unu nonb3oBaTternieM B nporpamme obecneveHms
BesonacHocTy.

Ecnun curHaneHbIi MOAyNb NOBLILLEHHON Ge3onacHOCTN obHapyxusaeT
HENCMPaBHOCTb MIN OLNOKY, OH NEePEKIOYAET 3aTPOHYTLIN KaHan 1M Bce CBOU
KaHanbl B 6e3onacHoe coctosiHue. T.e. kaHanbl 3TOro MOAyMsi NaCCUBUPYHOTCS.
CvrHanbHbIi MO b NOBbILEHHOW 6e3onacHoOCTN coobaeT 06 obHapy>KeHHON
ownbke oTkazobesonacHoMy ApaviBepHOMY OroKy.

¢ [laccuBaumAa KaHanoB BbiBOoAa 03HaYaeT, YTO BbIXOAbl 06ECTOYMBaAIOTCS.
OTkasobe3onacHblli ApaiiBep NaccMBUPOBAHHOIO LIMPPOBOro KaHana BbiBoaa
BbIBOAMT 3aMeHsitoLee 3HavyeHne ¢ kogom kadectsa (QUALITY) 16#48, n
ycTaHaBnmBaeTcsa B 1 Bbixog QBAD.

e [laccuBaums kaHanoB BBoAa O3HaAYaeT, YTO NporpamMmme obecneveHus
6€e30MacHOCTM NOCbINAKTCS 3aMEHSIIOLLME 3HAYEHUS] HE3AaBUCUMO OT TEKYLLLETO
curHana npouecca. Otkasobe3onacHbli ApaiBep NacCMBMPOBAHHOIO
uncpoBoro kaHana BBOAA BbIBOAUT 3aMeHsitoLLee 3HavyeHne 0 ¢ kogom
kauectBa (QUALITY) 16#48, n yctaHasnueaetcsa B 1 Bbixog QBAD. B
3aBUCMMOCTM OT NnapameTpusaumm Ha Bxoge SUBS ON oTkasobesonacHbii
ApaiBep aHanoroBoro kaHana BBoAa BbIBOAMT 3aMeEHSsIOLLEE 3HAYEHME C
kogom kavectBa (QUALITY) 16#48 nnu nocnegHee gonyctMMmoe 3Ha4YeHue ¢
kogom kauvectBa (QUALITY) 16#44. Kpome TOro, yctTaHaBnmBaeTCs BbIXOA
QBAD = 1, 1, ecnv BbIBOANTCA 3aMeHsIIOLLEE 3HaYeHne, yCTaHaBnMBaeTcs
Takke Bbixog QSUBS = 1.

Yepes Bxog PASS ON Bbl MOXeTe Takke BKMOYaTb M BbIKITHOYATL NAacCMBaLUIO
KaHana B nporpamme obecneveHus 6e3onacHoOCTK (Hanp., B 3aBUCMMOCTU OT
onpeferneHHbIX YCroBun Npu UcnonHeHun nporpammel). Ecnn Bxog PASS_ON =1,
KaHan naccusmpyeTcs, kak onucaHo Bbiwe. Ecnn PASS_ON = 0, naccuBauums
OTMEHsIeTCS.

FpynnoBas naccuBauus

B cnyyae HemcnpaBHOCTM UNW OLWIMGKK Apyrue kaHanbl (TOro e Ui apyrmx
mMogayrnen) MoryT 6biTb NaccMBMpoBaHbl NyTem coeanHeHuns Bxoga PASS_ON c
BbIxogom PASS OUT gpyroro kaHana. [nsi rpynnoBoro 3akpbiTUS HECKOMbKUX
kaHanoB Bce BbIxodbl PASS_OUT kaHanoB B 3TOW rpynmne fIorMyeckn CoeguHsaTCS
no cxeme UJN, a Bce pesynbTaTthl nockinatoTca Bxogam PASS ON Bcex kaHanos B
3TOM rpynne.

pynnoBoe oTkrntodeHne ¢ nomolbio PASS OUT/PASS_ON moxeT 6bITh Takke
MCMONb30BaHO AN NPUHYAUTENBHOr0 OAHOBPEMEHHOMO NEPEKITIOYEHMS Ha
3HaYeHus1 NpoLecca nocne 3anycka (Xoro4HOro UM TEMSOro Nycka).

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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MoBTOpHOE BKNIOYEHME B CUCTEMY NOCHe YCTPaHEeHUs OWNGKK
MOBTOPHOE BKITHOYEHME B CUCTEMY O3HAYaeT:

. Ha BbIXxogHbIX kKaHanax Mo,u,yneﬁ BbIBOZA MNOBbILLEHHON 6e30NacHOCTM CHOBa
BbIBOAATCSA OENCTBUTENbHbIE 3HAYEHUS npouecca.

e OrtkasobesonacHble OpanBepbl KaHanoB Mop,yneﬁ BBOJa NOBbILLEHHOM
6e3onacHoCTV CHOBa MochiNarT nporpamve obecneyeHuns 6esonacHoOCTU
OencTBUTENbHbIE 3HAaYEeHUs npoLiecca.

lMocne ycTpaHeHUst OWNOKN N HEUCNPABHOCTU KaHamn Moaynsl NoBbILLEHHON
BGe3onacHoCTN MOXET ObITb CHOBA BKMOYEH B CUCTEMY aBTOMAaTMYECKN UMK nocre
KBUTUpOBaHuA nonb3osartenem. Ha Bxoge ACK_NEC oTtkasobe3onacHoro
ApariBepa KaHana Bbl MOXeTe yKka3aTb, He06X04MMO NN KBUTMPOBaHNE
nornb3oBaTeneMm:

e 3HaueHue 0: aBTOMATMYECKOE MOBTOPHOE BKIOYEHUE B CUCTEMY O€e3
KBUTMPOBaHUS Nonb3oBaTenem

e 3HaueHmue 1: 3anpoc KBUTUPOBaHUA OT Norib3oBaTtenia Anld NoBTOPHOIo
BKITlOMEHUA B CUCTEMY Nocne yCTpaHeHNAa HeENCnpaBHOCTU UMK oLwmnbkm

Ecnu naccuBaumsa BeizBaHa yctaHoBkon PASS ON = 1, To ans nOBTOPHOro
BKIMIOYEHUSA B CUCTEMY KBUTMPOBAHME OT Nonb3oBaTend He TpebyeTcs.
ABTOMaTM4YecKkoe NOBTOPHOE BKIHOYEHNE B CUCTEMY

Ecnun Bxog ACK_NEC He ycTaHOBMEH, TO Nocre YCTpaHeHUs1 HEUCNPaBHOCTU UMK
OLMOKK (3a NCKITOYEHNEM KOMMYHMKALIMOHHBIX OLLUMOOK) MOBTOPHOE BKOYEHME B
cuctemy (genaccuBauus) 3aTPOHYTOro KaHana BblNONMHAETCH aBTOMaTUYECKM:

e B cnyyae mogynewn BBoga — HemeasieHHO

. B cny4ae Mo,u,yne|7| BblBOAaA — B Te4eHNEe HEeCKOJIbKUX MUHYT N3-3a
HeobxoQMMocCTn NnpuMeHeHna TeCTUpyromnx curHanoB

Mocne owmnbok obmeHa gaHHbIMK Yepes ProfiSafe ana noBTopHOro BkntoveHus B
cucTemy Bcerga Tpebyetcst KkBuTMpoBaHue oT nonb3oBatens (Boixoq ACK_REQ
yCTaHoOBMEH), aaxe ecnu He yctaHoeneH ACK_NEC.

A Yka3aHue no 6e3onacHocTu

MapameTtpusauusa sxoga ACK_NEC=0 Bo3mOXxHa TOMbKO B TOM Crnyyae, ecnu ans
npouecca AonycTumMo aBToMatnyeckoe NOBTOPHOE BKIMOYEHNE B CUCTEMY C TOYKM
3peHust obecneyeHns 6e3onacHOCTML.

[onycTMMOCTb aBTOMaTUYECKOrO NMOBTOPHOMO BKITKOYEHUS B CUCTEMY 3aBUCUT OT
npouecca 1 JomkHa ObiTb CornacoBaHa co creuuvanuctTamm, ocyLLEeCTBALLUMM
NPUEMKY.
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nOBTOPHoe BKINO4YeHne B CUCTeMy nocrie KBUTUpOBaHUA Nofib3oBaTeniemMm

Ecnn Bxog ACK_NEC ycTaHOBNEH, TO NOBTOPHOE BKITHOYEHNE B CUCTEMY KaHana
BBOJA WNW BbIBOAA MPOUCXOAUT TOMBKO MOCHE KBUTUPOBAHMS MONb30BaTENEM C
NMOMOLLIbIO NonoxmTenbHoro poHTa Ha Bxoge ACK _REI oTkasobesonacHbix
ApanBepoB kaHanoB. Ha Beixoge ACK_REQ oTkasobesonacHoro gparvisepa kaHana
3HayeHue 1 nokasblBaeT, YTO owmbka yLina u 4To BO3MOXHO KBUTUPOBaHUE
NMOBTOPHOIO BKIOYEHMS B CUCTEMY NOMb30OBaTENEM.

Bbl MOXeTe peanu3oBaTb KBUTUPOBaHNE NMOBTOPHOMO BKIHOYEHUSI B CUCTEMY
nons3oBaTenem B F-nporpamme crnegyowmm obpasom:

e Py4Hon BBOA € ncnonb3oBaHmem OS/ES (cM. Huxe) unm

e AnnapaTHbIii BbiKIOYaTeNb, MOAKIIOYEHHbIN K MOgYIio BBOAA NOBLILLIEHHOM
©e3onacHoCTMW.

3ameyaHue

B cnyyae owmnbkm obmeHa gaHHbIMK Yepes ProfiSafe Ha mogyne BeBoaa
NoBbILWEHHON 6e30NacHOCTM C annapaTHbLIM BbIKMOYaTenem py4yHoe
ksuTupoBaHue Bxoga ACK_REI B ganbHenwem HEBO3MOXHO. OTO MOXeT
npuBeCTU K BNOKMPOBKe, KOTOpas MOXET BblTb YyCTpaHeHa TOMNbKO NOCPeacTBOM
3anycka (XonoAaHbIn Unu TennbIn MyckK).

MoaTomy Mbl 06paLlaeM BHUMaHUE, YTO KBUTUPOBaHME Takke BCerga BO3MOXHO
yepes ES/OS.

KeutupoBaHue nonb3oBartenem vyepe3 OS/ES

Bbl MoxxeTe ncnonb3oatb 6ok F_QUITES cnegytowmm obpasom ons
0TKa306e30nacHOro KBUTUPOBaHUS C UCMONb30BaHNMEM HeOTKa3obesonacHou
cucTeMbl pa3paboTku UM cTaHuMK onepaTopa

1. BcrasbTe 6ok F_QUITES B ncnonHsemyto rpynny otkazobesonacHoro
ApaviBepa kaHana.

2. Coegwununte Bxog ACK_REI oTkasobesonacHoro apariBepa kaHarna ¢ BbIXO4oM
OUT 6rnoka F_QUITES.

A YkasaHue no 6e3onacHocTu

Bxoga IN, He cBsizaHHbIN ¢ obecneveHnem 6esonacHocTH, 6noka F_ QUITES He
OOIMKEH COEANHATBLCS C CUTHANoM WUy onpeaensaTbCs CUrHarom, KOTopbIn
aBTOMaTUYECKN CO3AaeT BbILLEYNOMSIHYTOE yCrioBue (nepexos ¢ 6 Ha 9 B TeyeHune
MUHYTLI) Anst oTkasobesonacHoro kButTMpoBaHusi. OTkasobesonacHoe
KBUTUPOBaHME MOXET NPOU3BOAUTLCS TONBKO NOCPEACTBOM OCO3HAHHOIO,
py4Horo BBoga Ha ES/OS, a He aBTOMaTMyeckun B nporpamMmme.

MoBepeHune npu pes3epsupoBaHnn moayns

B Cchny4yae pes3epBnpoBaHNA MOOyINA KBUTUpOBaHME Nosfib3oBaTternieMm nocre
NOBTOPHOIO BKIKOYEHUA B CUCTEMY Tpe6yeTc;| TOINMbKO B TOM Clly4ae, eClin oba
pes3epBupyemMbiX MOoAYIA BbIWIN U3 CTPOA OAHOBPEMEHHO.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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5.3.7

Mpumepbl

MporpammupoBaHue 3alWMTbI OT 3anyckKa

lMocne 3anycka (XONoAHOro UM NOMHOro (TENMOro) nycka) nporpamma
obecneyeHns 6e30nacHOCTU aBTOMATUYECKN 3anyCcKaeTcsl C HadvanbHbIMU
3HaYeHUaMu.

3ameyaHue

Korga F-nporpamma KOMMUIMpyeTcd, B Ha4Yane nocrnenoBaTtesibHOCTU
ncrnonHeHusa B OB 100 aBTomaTn4eckn BCTaBMASATCS AOMOSTHUTENbHbIE BIIOKU 1
BbI30Bbl, KOTOPbI€ HE OOJTXHbl UBMEHATLCA.

Ecnu npouecc He gonyckaeT, 4Tobbl F-nporpamMmma aBToMaTU4eckun 3anyckanach ¢
HaYanbHbIMW 3HAaYEHUSIMU MOCIE OLUMOKKM, TO AOMKHA ObITb 3anporpammmnpoBaHa
peakums Ha 3anyck. [ns curHanusaumm o 3anycke F-nporpaMmmbl ¢ HavanbHbIMK
3Ha4YeHUsIMM MMeeTca oTkazobesonacHbii 6nok F_START.

BeixogHon napametp COLDSTRT curHanuampyeTt 0 BO3HUKHOBEHUM 3anycka
(XONoAHbIV UK TEMMbIA MYCK).

Bo3aMoXXHbIMM MepaMm Ans peakuuy Ha 3anyck F-nporpaMmbl ¢ HavanbHbIMM
3HaYEHUSIMU ABMAOTCA:

e [lporpaMmMupoBaHue 6NOKUPOBKY onepaLuuii BbIBOAa Nocne 3anycka nytem
naccusauum Bxogos PASS_ON Ha F_CH_DO. ina atoro Beixog COLDSTRT
oTkasobesonacHoro FB F_START coeguHsieTca ¢ Bxogom S Tpurrepa SR
(F_SR_FF), a Beixog Q 6noka F_SR_FF coeguHsaetca ¢ PASS_ON 6rnoka
F_CH_DO. Ot1a 6nok1poBka MOXeT BbITb 3aTeM pa3briokMpoBaHa BPYYHY!IO:

- C NOMOLLbIO BbIKIHOYaTENs, KOTOPbLIV onpalumMBaeTcs Yepes LU poBom
MoZAyfb BBOAA NOBbILLEHHOW 6e30NacHOCTM uUnu

- nocpeacTteBom BBoga Ha ES/OS yepes otkaszobesonacHbin FB F_QUITES.

Bbixog Q 6noka F_CH_DI, npuHagnexailero BbiknodaTento, unu eoeixogq OUT
6roka F_QUITES pgomxkeH 6biTb coeanHeH ¢ Bxogom R tpurrepa F_SR_FF.

e [lporpammunpoBaHue LMKNa OXUAAHUSA, YTOObI BHYTPEHHME COCTOSIHUS
F-nporpammMbl CHOBa COOTBETCTBOBAMM COCTOSIHUIO MnpoLiecca (CM. npumMep
MOBTOPHOTO BKIOYEHUSI B CUCTEMY Mocre 3anycka F-nporpammet).

¢ [IporpamMmmupoBaHue ¢ NCNONb30BaHMEM MYNbTUMIIEKCOPOB: BhiBoA
mMynbTunnekcopa F_MUX2_R ynpasnsietcsa Boixogom COLDSTRT
oTkasobesonacHoro yHkumoHanbHoro 6noka F_START. B pesynbTtaTe nocne
3anycka apyrasi BeTBb NporpaMmMbl MOXeT UCMOMHATLCA Kak B F-Lukrne.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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5.3.8 Mpumep: NoBTOpHOE BKNHOYEHME B CUCTEMY NOCHE 3anyckKa
F-nporpammsl

Mocne 3anycka (XOMNOAHbLIV UK TENIbIA NYCK) B TEYEHME KOPOTKOrO NPOMEXyTKa
BPEMEHU MPONCXoauT cnegyoLlee:

e [Ins umdpoBoro Bxoga M3 oTkazobesonacHoro gpavisepa kaHana BbIBOAUTCS
3ameHstollee 3HadeHue 0.

e [lnsa aHanoroeoro BxoJa v3 oTka3o6e30nacHoro Apaiisepa KaHana BbIBOOAUTCS
3aMeHsIoLLee 3HaYeHne, yCTaHoOBIEeHHOe Npu napameTpuaaumm

e 3ameHsoulee 3HavyeHue 0 nepegaeTcst 3 0TkazobesonacHoro gpareepa
KaHana ansa undpoBoro BbiIBOAA B CUMHamNbHbIN MOAYb NOBLILLEHHOMN
©e3onacHocTu.

BbiBOA 3aMeHSA0LWMX 3HAYEHUI curHanuanpyeTcs Ha Beixoge QBAD=1 n moxeT
TaM COXPaHATbCS A0 3 LMKITOB LIMKIMYECKOrO NpepbiBaHus.

CneayloLLmnii NpuMep NokasbiBaeT, Kak C MOMOLLIbIO FpyNNoBOi naccMBaLmmn U/unm
UMKIa oXnaaHus MoXHO obecneunTb, YToObl Bce 0TkasobesonacHble apaiiBepsbl
KaHaroB B rpynne BbIBOAUIIM 3aMEHSIIOLLME 3HAYEHUSI B T@YEHME OAHOIO U TOTO e
WHTEepBarna BpeMeHu nocre 3anycka F-nporpammbl ¢ Ha4anbHbIMU 3HAYEHUSIMU
(cMm. Takke rpynnoByto NaccMBaLuio).

Ecnu Bbl He xOTUTE UCNONb30BaTh rPYMNMOBYI0 MACCMBALMIO, HE COEANHANTE
BbIxogbl PASS_OUT ¢ F_OR4, a ncnonb3yinTte TOMbKO LIMKIT OXUOAHUSA Yepe3d
F_START u F_TP. Ecnu Bbl nucnonb3yeTte rpynnoByo NaccmMBaumio, TO LMK
oxuaaHusa Yepe3 F_START u F_TP Bam HyXeH TOMbKO B TOM criyyae, ecnv
3aMeHsIIoLLME 3HaYeHUS JOMKHBbI BbIBOAMTLCS NOCME TOro, Kak nocneaHuin kaHan
NepeKniYnTCS Ha 3Ha4YeHUs npotiecca.

F_START F TP F_CH_DO
[COLDSTRTT—>[IN | [PASS_ON|

— 3T ] [ a PASS_OUT

F_CH_DO

»PASS_ON|
PASS_OUT

\ 4

F_CH_DO

IN1
IN2 PASS_ON
N ] [oUT

YcTaHoBuTe Ha Bxoge PT MMHUManbHoe Bpemsl, B TeYEHME KOTOPOro 3aMeHsoLme
3Ha4YeHWs OOMKHbI ObITb BbIBeAEHbI nocne xonogHoro nycka. F_ START, F_TP un
F_OR4 gomxHbl ObITh BbI3BaHbI Nepen 0Tka3obe3onacHbIMN ApanBepaMy KaHanos.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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5.3.9

YcTaHoBKa U napameTpu3sauuns KOHTpona BpeMmeHu F-umkna

[nsa koHTpons BpeMeHu F-umkna Bbl AOMKHbBI UCMOMb30BaTb 0TKa306e30nacHbIN
6nok F_CYC_CO.

MNMpaBuna ycraHoBku 6noka F_CYC_CO

B kaxxgom F-umkne gormkeH umeTbest 6rok F_CYC_CO B cBoel cOGCTBEHHOM
cxeme CFC (T.e. B kaxxgom OB LuMKNU4eckux npepbiBaHui ¢ UCMOMHAEMbIMU
F-rpynnamu). B 310 cxeme CFC Henb3s ycTaHaBnmBaTh HUKAKUX AOMOMHUTENbHbIX
GrokoB.

Wcnonnsaemas F-rpynna ¢ 6nokom F_CYC_CO pgomkHa ObITb BCTpOeHa nepes
BCEMM OocCTarnbHbIMKU UcnonHaemsiMn F-rpynnamu OB uuknnueckux npepbiBaHWUA.

YctaHoBKa u napameTtpusauua F_CYC_CO

/N

1 CospganTte cxemy CFC.

2. CospaiiTe HOBYH UCMOSHAEMYHO Tpynny.
3. Bcraebte B Hee 6rnok F_CYC_CO.
4

YcTaHOBUTE MaKcumarbHOe BpeMsi KOHTpors uukna Ha Bxoge MAX_CYC.
MHdopmauumio o Tom, Kak ero paccumTarb, MOXXHO HaWTU B pasgene
"TpoekTupoBaHne BpeMEH KOHTpons ans cuctem F/FH".

Yka3aHue no 6e3onacHocTu

Mo yMOnN4aHUio MakCuMalibHOe BpeMA KOHTPOIA LUKKIa yCTaHOBITIEHO Ha 3c.
I'IpOBepre, noaxoauT N 3TO BpeMA And Ballero npouecca n, ecrnm HeobxoanMmo,
N3MEHUTE Er0.

MN3meHeHne BpemeHu F-umkna

Mocne nameHeHus BpemeH uukna OB3x F-nporpamma gomkHa 6biTb CHOBa
ckoMnNUnMpoBaHa. ATo HeobXxoaUMO NOTOMY, YTO B pe3ynbTaTe 3TON onepaunm
6nok F_TESTM moxeT 6bITb NepemelleH B gpyron OB. (Mpu komnunsummn 610k
F_TESTM Bcerga aBTomatmnyecku yctaHasnueaetcs B OB ¢ makcmanbsHbIM
BpeMeHeM Lukna.)

3ameyaHue

lMocne nameHeHnst BpemeHn F-uukna HEBO3MOXHO 3arpy3nTb MU3MEHEHNS B
pexxume RUN.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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5.3.10

5.3.10.1

Mmerowmecsn otkazobe3onacHbie 6510ku

CoepguHeHune oTKa3o6e3onacHbIX KOMMYHUKALMOHHbLIX 6510KOB

Bbl MOXeTe BCTaBNSATbL U COEANHATL B F—nporpamme cneaywwme Tunbl
KOMMYHUKaALNOHHbIX OnokKoB:

e Onoku onst obmMeHa AaHHbIMKU Mexay F-nporpammamm Ha pasnunyHbix CPU

e  OnokM oNns obmMeHa AaHHBIMU MeXay UCMOoNHAeMbIMKU F-rpynnamm

e 6Bnoku ona obmeHa gaHHbIMKU Mexay F-nporpammont u ctaHgapTHOM
nporpaMmmon nosib3oBaTens

MporpammupoBaHMe ooMeHa AaHHbIMK Mexay F-nporpammamu
Ha pa3nu4Hbix CPU

[na obmeHa gaHHbIMK Mexay F-nporpammamu Ha pas3nuyHbix CPU nmetoTcs B
pacnopshkeHuu cnegyrowme otkazobesonacHble 6roKu:

Bnok

OnucaHune

F_SENDBO/F_RCVBO

BesonacHas nepepayva 20 napameTpoB F-tuna gaHHbix F_BOOL

F_SENDR/F_RCVR:

BesonacHas nepepava 20 napameTtpoB F-tuna gaHHbix F_REAL

OTO 3HaAUUT, YTO MOXHO Ge3onacHo nepefaTh uKcUpPosaHHOE KonmyecTso Ao 20
F-napameTtpoB F-tuna gaHHbix F_BOOL nnn F_REAL.

MpeanocbIsniku

5-30

[na obmeHa gaHHbiMn mexay CPU, cnocobHbIMK BLINONHATL F-nporpaMmmel,
[OIMKHbI ObITh BbIMOMHEHBI CreayoLine NpeanochInKu:

e O6a CPU pomxkHbl ObITb ckoHGUrypmpoBaHbl kak F-CPU: JomkHa 6bITb
BblbpaHa onuuma "CPU Contains Safety Program [CPU cogepxuT nporpammy
obecneyeHus 6esonacHoOCcTU]" U yCTaHOBMEH Naporb.

e Mexay CPU gomkHo 6bITb CIPOEKTUPOBAHO S7-coeauHeEHMe.

e [locnepoBaTenbHoCcTb: CM. OnpeaeneHne nocneaoBaTernbHOCTU BbINOMHEHMS.
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MocnepoBaTenbHOCTL AEeNCTBUN
HewncTtBynte cnegyowmm obpasom:

1. BcraBbTte B F-nporpammy, 13 KOTOpPOM OOIMKHbI NepeaaBaTbCs AaHHbIE,
nepegatowmi 6nok (F_SENDBO/F_SENDR).

2. BcrtaBbTe B F-nporpammy, B KOTOPYIO AaHHble AOMKHbI NepegaBaThbCs,
npuHumatowmii 6nok (F_RCVBO/F_RCVR).

3. [MapameTpuaynte Bxogpl ID cooTBETCTBYIOWMMN NaeHTUDMKaTOpaMum
CMPOEKTUPOBAHHBIX S7-COeANHEHWN.

4. HasHaubTe napameTpbl Bxogam R_ID. OTum onpegensieTcs, UTo nepenaroLLnm
1 NpUHMMaoLWmMn 6nokn cooTBeTCTBYIOT Apyr Apyry: CooTBeTCTBYIOWME
oTkaszobesonacHble 61oku cogepxaTt 0gHO 1 To xe (cBoboaHo Bbibnupaemoe,
yeTHoe) 3HayeHne ansa R_ID. OGpaTtnte BHUMaHue, 4YTo Npu 3TOM 3Ha4YeHne
R _ID+1 npuceanBaeTcs aBTOMaTUYECKN.

5. CoeaunHute Bxogbl SD_BO_xx 1 SD_R_xx oTkaszobe3onacHbix 6510k0B
F_SENDBO u F_SENDR c nepegaBaeMbiM/ cUrHanamm.

6. Coegunute Bbixogbl RD_BO xx n RD_R_xx oTkazobesonacHbix 6510KkoB
F_RCVBO u F_RCVR c oTkasobe3zonacHbiMy 6okamu, npegHasHa4Y€HHbIMN
Onsa ganbHenwen obpaboTkM NPUHMMAEMbIX CUTHANOB.

7. Mapametpusynte Bxogbl TIMEOUT nepegatoLlero n npuHMMaroLLero 651okos
XenaembIM BpeMEHEM KOHTPOIS.
MHopmaLmio 0 TOM, Kak ero paccumtaTth, Bbl MOXETE HaUTW B pasgerne
"lNpoekTupoBaHme BpeMeEH KOHTpons ans cuctem F/FH".

3ameyaHue

apaHTupoBaTb (C obecneyeHnem 0Tka3o6e30MacHOCTM), YTO YPOBEHb CUrHanNa,
nognexatliero nepegave, byaeTt oGHapy)xeH Ha CTOPOHe nepeAaTtymka u nepeaaH
NPUEMHMKY, MOXHO TOSbKO B TOM CIy4ae, €Crin OH NPUCYTCTBYET, MO MEHbLUEN
Mepe, B Te4eHue 3agaHHoro Bpemenn koHtpond (TIMEQUT).

8. Bkntoumte B cuctemy coeguHeHun Bbixogbl ACK_NEC oTkasobe3onacHbix
onokoe F_RCVBO n F_RCVR, 4T0bbl BbISICHATL, HEO6X0AUMO NK
KBUTUPOBaHME NOBTOPHOIO BKITOYEHUS B CUCTEMY MOCIE YCTPaHEHMS OLLNOKM.

9. CoegnHute cootBeTcTBYoLWMe Bxoabl ACK_REI oTkasobesonacHbix 6110KkoB
F_RCVBO F_RCVR c curHanom gnsi KBUTMPOBAHWUS NOBTOPHOMO BKITHOYEHUS
B CUCTEMY.

A YkasaHue no 6esonacHocTu

Ecnun F-nporpamma cogepxut 6noku gnst 6esonacHoro obmeHa gaHHbiMm CPU-
CPU:

Mocne konuposaHua CPU, unu nporpammel, unu cxemsl B gpyron CPU, nnm
nocrne n3MeHeHus napTHepa No obMeHy AaHHbIMKU S7-CoeanHEHNst NporpamMmma
OOImKHa ObITb CKOMNUNMPOBaHA CHOBA, YTOObLI 0OGHOBUTL AAHHbLIE COEAMHEHMS.

CucTtembl NOBbILLEHHON Ge3onacHocTn
A5E00085588-02 5-31



lMpoepammuposaHue

Mpumepbl
MpuHMMaowmn 6ok
3
F_ECUED 1
F_:Eeceiwve EOO F_CH_Do
16#m (W ID AGK_EER BOj— F:_Digital Out
16#0 |DW E_ID EEROE ET |— =TI PRES_OGUT 5T |
Omz |57 TIMEQUT SUBS_0n ET — @—{ET FIM_I GEAD =T |-
T ACK_EEI ED_EQ_@@ =T D—ET EIM_0Or BEIM =T |~
D— 5T SUEBED_mQ EO_EO_m1 =T @—ST PASS_0ON CHADOE =T F_COMMEAS ¥Nd
45T SUBED_f1 EOD_EO_m2 =7 @—ET ACK_MEC VALUE EO CHRDDBEIé AD
D—ET EFUEBEO_@2 ED_EO_@3% 2T |— T ACK_EEIL QUALITY EBY |- I— s = RS - e 8
O—ET FUEE0_@3F ED_E0_@d4 =7 f—
@— 5T SUBED_m4 EO_EO_m5 =T f—
@—{=T EZUBEO_&5 ED_EO_@6 =T f—
O—ET EZUEBEO_@6 ED_EQ_@7 =T f—
@— 3T SUBEOD_B7 EO_EBO_®©35 =T —
O— 3T SUBEQD_B& FEO_EBO_&3 =T —
D—ET EUBEO_@3 EO_Ed_4@0 =T — 2
D— 3T ZUEED_4@ ED_BO_14 ST F_HUITEX
O—ET EZUBE0O_d44 ED_EO_42 =T |— F_:Acknowladae
D— 5T SUBED_A12 ED_BO_A3 5T j— @ (I I l U7 =T
5T SUBEO_A13 ED_BO_14 5T A B0
@—{ET EFUEEOQ_1i4 ED_EQ_45 2T }—
D—ET EFUEBE0O_415 ED_EQ_46 =T |—
O— 5T SUBEO_16 ED_BO_17 5T —
O— 5T SUBEOD_47 ED_E0_15 5T 1—
@—ET ZUEBE0_4d ED_E0_43 =T |—
m—{=T =FUBE0O_4i3
Mepeaatowmn 6ok
& rd
F_CH_DI F_SEMDEDQ
= Digital Inp F_:Zand EOOL %
F_-CEIIT!hT[FlS]_\S T CHADDE PAEZZ_0OUT &7 f— 16#7 W ID | EEEOQE =T+
=5 CHAMMWEL ®5 E0 YALWE BEAD 5T f— A64m (D E_ID | SUBS_oM =T
WEZH =5 E2#D —I B—ET SIM_I A5IM 2T — A— 3T S0_E0_@@
B—=T ST _0OM | =T a— =T =0_B0_@4
a—ET PARZZ_O0M apl ET f— a— =T EZ0_E0_@2
D—ET ACK_MELD A_DATH EOf— 5T S0_EO0_@3
@—=T ACK_REI GUALITY EY[— @—iT S0 _E0 @4
T E20_EB0_@5
ZT Z0_BO_@6
5T S0_EBO_@7
a— &7 S0_EBO0_@3
a— 3T S0_E0_@3
B a— 3T S0_E0_40@
F_GH_DI @—{ 5T 50_E0_d4
:_Digital Inp n—ET E0_EB0_42
5T CHADODE PREZ_OUT ST a—ET S0_EB0O_43
WEZ4 -6 EZ2416 EO WALUE AEAD =T — a— 3T S0_E0_44
m—%T SIM_TI A5IM 5T — m— 5T =0_E0_45
FLGOMMtAZINS |— a—ET ZIN_0On a =T a— =T =Z0_E0O_48
Sy CHRMMEL @7 D—ET PAES_0OM apl 5T f— 5T S0_E0_47
B—ET ACK_MEC g _DATA E0j— a—ET S0 _E0_48
@— 5T ACK_REI GUALITY BY |— a— 3T S0_EB0_435
SaEms [T TIMEOUT
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5.3.10.2 T[porpammupoBaHue o6MeHa faHHbIMU MeXAY UCNOJNTHAEMbIMUN
F-rpynnamu BHyTpn CPU

I'IpaBMna Ana obMeHa AaHHbLIMU Mexay ncnomnHaemMbiMmun F-rpynnaMM

Ecnn mexay AByMs UcnonHsiembiMy F-rpynnamm gormkeH npov3BoanTbCS
06MeH AaHHbIMW, TO Bbl HE MOXETE COEAMHSITb BXOAbI U BbIXOAbI
HernocpeacTBEHHO. BMeCTo 3Toro Bbl AOMMKHbI MCMONb30BaTh ANs 3TUX
yHKUMIA OTAENbHbIE OTKazobe3onacHble GroKu.

MocnepoeatenbHocTb: Cm. OnpepeneHvne nocnenoBaTenbHOCTM UCMONHEHUS.

Nmerowmecn oTkasobesonacHble ONOKU

[ns obmeHa gaHHbIMU Mexay ncrnofiHAaemMbiMun F-rpynnaMM Bbl JOJTXHbI
ncnonb3oBaThb crnegywouimne oTKa3obe3onacHble 61oku:

Bnok OnucaHue

F_ S_R/F_R_R BesonacHas nepepava 5 napameTtpos F-tuna gaHHbIx F_REAL

F S BO/F_R BO BesonacHas nepepayva 10 napameTpoB F-Tuna gaHHbix F_BOOL

NMocnepoBaTenbHOCTL AEeNCTBUN

1.

BcTaBbTe oTkazobesonacHbivi briok tTunaF_S x (F_.S Runu F_S_BO) B
ucnonHsemyto F-rpynny, ns KoTopow AaHHble JOSMKHEI NepeaBaThCs.

BcTaBbTe oTkazobesonacHbii 6nok tTvna F_R_x (F_R_Rwunm F_R_BO) B
ucnonHsiemyto F-rpynny, B KOTOpyI AaHHbIE LOMKHbI NepeaaBaTbCs.

Coepunute Bxog SD_R_xx 6noka F_S_R wnu Bxog SD_BO_xx 6noka
F_S BO c nepegaBaemMbiMn gaHHbIMW.

Coepunute Bbixogbl RD_R_xx 6noka F_R_R unu Bbixogel RD_BO_xx 6noka
F_R_BO c Bxogamu oTkasobe3onacHbix 6nokoB, NpeaHasHadeHHbIX Ans
JanbHewnwen 06paboTkn NPUHNMAEMbIX OAHHbIX.

Coeaununte Bbixoa S_DB nepepatowero 6noka ¢ Bxogom S_DB
COOTBETCTBYIOLLETO NPUHMMAatoLLLero 6oka.

MapameTtpusynte Bxoasl TIMEOUT npuHumatowmx 6nokoe F_ R Rn F_R_BO
XXenaembIM BpeMeHeM KOHTPOnS.

MHdopmaLmio o TOM, Kak ero paccuntatb, MOXXHO HaNTW B pasferne
"lNpoekTupoBaHme BpeMeH KOHTpons ans cuctem F/FH".

CucTtembl NOBbILLEHHON Ge3onacHocTn
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Mpumep: ®parMeHT cxeMbl NepeparoLen MICNONHAEMON rpynnbi

3

F_Z_EO0
Zend EOOL

Ery

11

F_CH_DI

F:_Diaital Inp

5T CHADDE FAZZ_0OUT 57—

E0 WALLUE HEAD 5T —
a—=ET SIN_I QST ST |—
a—=T EIM_0OM a =T
a—ET PASS 0N A 5T f—
@—=T RACKE_MEC O_DATAH EBO—

5T ACK_EEI HUALITY EYj—

i

F_AUITES

F_:cHckhnowladse
@ [I IM | ouT 5T

0 EO—

=T

S0_E0_mm

5_DE 5T

on—

=T

S0 _E0_@3

n—

=T

S0_EBO_@2

n—

=T

SD_E0_@3

n—

51

E0_EO_@4

Er

SD_E0_@5

m—

=T

s0_EO_O6

n—

=T

S0_E0_m7

on—

=T

S0_EO0_O&

n—

=T

S0_EB0_@3

F_COMM CAS 15 A5
5_DB  COMMECT

Mpumep: ®parmMeHT cxeMbl NpUHUMaKOLLEN

ncnornHAemMon rpynnbl

1%
F_E_ED 14
F_: Feceiwve EO F_OF4
1z 5T TIMEOUT SUES_OM ST F_:0F 4 Inputs
] EE EO_EO_@m 51 5T IR T ouT =7 |—
0 F_E_BO a—s1 SUBED_@@ | [RO_BO_@1 =T ST INM2 [ QUTH =T |—
@—{ET SUBED_md | [ED_BO_ B2 =7 o—{ET IW3
a—5T SUBED_ @2 | |[RD_E0_ B3 ST o—{5T IM4
a—{zT ZUBE0_o3 | [RO_B0_B4 ST
@—{=1 SUEBE0_@4 | [FD_B0_B5 =71—
a—{=T sUBB0_@5 | [RO_B0_ 86 ST
@—{51 SUBED_m6 | [ROD_BO_B7 =7 —
a—{s1T SUEED_@7 |[RO_B0_B& ST
@—{ET ZUEBED_b& |[EOD_EBO_Ba =71
B—{ 5T SUBED_ma
CuncTembl NoBbILEHHOW 6e30nacHOCTH
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5.3.10.3 [porpammupoBaHue o6mMeHa faHHbIMU Mexay F-nporpammon u
CTaHO4ApPTHOW NporpamMmMon nonb3oBarens

MUmerowmecs otkazobesonacHble 6ok npeobpasoBaHusA

WmetoTca cnegyrolme oTkasobe3onacHble 6nokn NnpeobpasoBaHUS :

Bnok OnucaHune

F BO FBO MpeobpasyeT 13 ctangaptHoro Tuna BOOL B F_ BOOL
F | Fl Mpeobpasyet n3 ctaHgapTHoro Tvna INT B F_INT

F R FR Mpeobpasyet 13 ctaHgapTHoro Tuna REAL B F REAL
F _TI_FTI MpeobpasyeT 13 ctaHgaptHoro Tvna TIME B F_TIME
F FBO BO Mpeobpasyet n3 F_BOOL B ctaHgapTtHbii Tn BOOL
F FR R MpeobpasyeT n3 F_REAL B ctaHgapTHbii Tun REAL
F_FlLI MpeobpasyeT n3 F_INT B ctaHgapTHbii Tvn INT

F FTI TI Mpeobpasyet n3 F_TIME B ctangapTHbii Tn TIME

MpaBuna ans otkazob6e3onacHbIX 6110KOB Npeo6pa3oBaHUsA

Ecnu gomkeH nponssoantbes 06MeH AaHHbIMU Mexay F-nporpammori n
CTaHOapTHOW NporpaMMol nosb3oBaTernsi, TO Bbl He JOIMKHbI COeANHATL BXOAb! 1
BbIXOAbl HENocpeAcTBEHHO. BMeCTO aToro anst 3TMx yHKUMIA Bbl JOMKHbI
ncnonb3oBaTb OTAerNbHbIE OTKazobesonacHble 6ok npeobpasoBaHns us F-
6UbnMoTeKn, KOTOPbIE MOTYT OCYLLECTBNATL NPeobpasoBaHme B TUM AaHHbIX,
obecneunBatowmn 6e3onacHoOCTb, U1 HAOOOPOT.

I'Ip|/| BCTaBKe W coeMHEeHUN oTkasobe3onacHbIX O0/10koB I'Ip606pa3OBaHVIFI
BbINONHANTE, FIO)KaﬂyVICTa, cnegywwime npasuna:

e OrtkasobesonacHble 6rnoku, ncnonb3yemole Ang npeobpasoBaHns
F-TvnoB gaHHbIX B cTaHgapTHble Tunbl gaHHbIX (F_FBO_BO, F_FR_R, F_FI_I
unn F_FTI_TI), BomkHbl ycTaHaBnNMBaTbCA B CTaH4APTHOW NporpaMme.

e Brnoku, ncnonb3yemMble 4ns npeobpasoBaHusl CTaHAAPTHLIX TUMOB AaHHbIX B
F-tunbl ganHeix (F_BO_FBO, F_| FI, F_R _FR, F_TI_FTI), gomxkHbl
ycTaHaenmeaTtbcs B F-nporpamme.

o Bbl MOXeTe ynpasnaTtb F-nporpaMmmon TonbKo NOCPeacTBOM
oTka3obesonacHbIx 6510KOB Npeobpa3oBaHnsi, KOTOPbIE HEOOXOAMMO BCTaBUTb
SIBHO.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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MocnepoBaTenbHOCTL AEeNCTBUN
HewncTtBynte cnegyowmm obpasom:

1. BcraBbTte F-6nokm Tuna F_FBO _BO, F_ FR_R, F_FIl_lunu F_FTI_TI B cxembl
CTaH4apTHOW NporpaMMbl Nofb3oBaTens.

2. Bcraebte 6nokm F_BO_FBO, F_| FI,F_TI FTInnn F_R_FR B cxembl F-
nporpaMmmbl. Tn GIIOKM Takke MOXHO HanTn B bubnnoteke Failsafe Blocks
[OTka3zobe3onacHble 6moku].

3. B kaxgom cnyyae coeamHanTe Bxoabl 1 Bbixoapbl Tuna F_data type ¢ Takumm
Xe Tunamu curHanoB u3 F-nporpammei.

4. B KaxOom criyyae coeauHsINTe BXOAbl U BbIXOAbl CTaHAAPTHOIO TUMa AaHHbIX
C CMrHanamu Takoro e Tuna U3 cTaHgapTHON NporpaMmMbl NONb3oBaTens.

A Yka3aHue no 6e3onacHocTu

Bnokn F_BO_FBO, F_| FI,F_TI_FTInF_R_FR BbINOMAHSOT TONbKO
npeobpasoBaHMe AaHHbIX. TO 3HAYMT, YTO Bbl AOSHKHbI 3anNporpaMmmMmpoBaTh B
F-nporpamme gononHUTENbHbIE MEPONPUATUS AN KOHTPOSS JOCTOBEPHOCTY,
Hanpumep, ¢ nomollbio F_LIM_R, 4To6bl 06ecnevnTb BO3MOXHOCTb BbINONTHEHUSI
TONbKO 6e30onacHbIX onepauun.

KOHTpO.ﬂ b AOCTOBEPHOCTU

MpocTeliwen opmMon KOHTPONS LOCTOBEPHOCTU ABMSIETCA 3aJaHue gmanasoHa C
(PUKCMPOBaAHHBIMU BEPXHEN W HUXKHEN rpaHuLamu. He Bce BxogHble napameTpbl
MOryT GbITb NPOBepeHbl Ha AOCTOBEPHOCTb AOCTaTOYHO NPOCTO. ATU
BXOAHbIe NapaMeTpbl He MOryT ObiTb U3MEHEeHbl BO BpeMs paboTbl.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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Mpumep: NMpeobpasoBaHne cTaHAAPTHbLIX TUMOB AaHHbIX B F-TMNbI AaHHbIX

dparmeHT 0TKa3obe30nacHoOM cxeMbl, NoKasbiBawLW M npeobpasoBaHne n3 REAL B

F_REAL
ig
F_E_FFE
F_-REAL +o F_E ie
E__IN auT =T F_WUL_F
=tandard CALT A —I F_zhultiplicak
T Output Walus= ST IN4 OUT STi—
T IM2 I
17
FREER
F_:-REAL t= F_E
G_BE—E IN ouT =T

anMep: I'IpeoGpasoBaHMe F-TunoB paHHbIX B CTaHAapTHbLIe TUNbl AAHHbLIX

PparmMeHT cTaHZapTHOW CXeMbl, NMoKasbiBatoLWmi npeobpasoBaHve n3 F_BOOL B

BOOL
2 3
F_FEO_ED CH_DO
F_EOOL TO BOOL Digital Output
1—E0 EN EMO EOJ— 1—EQ0 EN | EMO EOJ—
Jim IH ] | OUT _EO B0 I | YALLUE EO
FiAIS1 QUALITY EBY|—
Input Channel 4
CucTtembl NOBbILLEHHON Ge3onacHocTn
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5.4

5.41

5-38

O6paboTka F-nporpammei

YnpaBneHue F-nporpammown

B cneayrwwmMx pasgenax paccka3bliBaeTcCa, KaK BbINMONMHATL criegyowimne onepaunn:

Komnunsauusa F-nporpamm

B3arpyska F-nporpamm

OTtobpaxeHune nHgopmauun B F-nporpamme

CpaBHeHue F-nporpamm

lMpoTokonupoBaHue F-nporpamm

Pacnevatka F-nporpamm

CoxpaHeHue aTanoHHbIX aHHbIX

BkrtoyeHne n BbIKITIOYEHUE peXuMa MMUTauum

AKTUBM3aUWs 1 geakTneusaums pexmma obecneyeHms 6e3onacHOCTU
Beop napons ansa F-nporpammbl

OTMeHa npaB gocTyna ans nporpaMmbl obecnedveHnss 6esonacHocTu

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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5.4.2

[deakTuBunsaumua pexmma odecnevyeHus 6e30nacHOCTH

F-nporpamma o6bl4HO ncnonHaetcs Ha CPU B pexxume obecnedeHus
6esonacHocTu. T.e. Bce MexaHn3mbl obecneyeHunss 6e3onacHocTn ans
0BHapyXeHns HeUCNPaBHOCTEN U pearnpoBaHnsa Ha HEUCMPaABHOCTH
aKTMBN3MpoBaHbl. HeBO3MOXHO uameHnTb F-nporpammy Bo Bpems paboTtbl (RUN),
€CNn1 OHa HaxoauTcH B pexumme obecnedeHns 6esonacHocTu. [inga 3arpysku
nameHeHun B F-nporpammy B pexume RUN unmn ans nameHeHus F-kOHCTaHT B
pexume TectnpoBaHms CFC Bbl OMKHBI 4€aKTUBM3UPOBATL PeXuM obecneyeHus
6esonacHocTu ans F-nporpammei.

3amMeuyaHus no 6e3onacHOCTU ANs cnyvas, Korga pexum oéecneyeHus
6e30MacHOCTU [eaKTUBM3NPOBaH

Tak kak nsmeHeHus B F-nporpamme MoryT BbINOMNHATLCSA B pexume RUN nytem
3arpys3ku M3MeHeHui, Korga pexvm obecneyeHns 6e3onacHOCTU 4eaKTMBU3NPOBaH,
TO Bbl JOJIKHbBI COOMntogaTh criegylowime npasuna:

. Pexxum obecnedeHnsi 6esonacHoCcTu cnenyert geaktmsmanpoBaTtb A5A uenen
TeCcTnpoBaHun4, BBoaa B pencteme n 17.4. Korga pPeEXUM obecneyeHuns
©esonacHocTu OEeaKTBU3NPOBaH, ©e30nacHOCTb CUCTEMbI OOIKHA ObITh
obecneyeHa OpyrumMmn opraHn3aunoHHbIMU MepPonpuATUAMn (Hanp.,
KOHTpOJIiMpyemasa 3Kcniyatauna n ©e3onacHoe BbIKIOYeHNE pr‘-IHYIO).

e [lpu BbinonHeHUN nameHeHu B F-nporpamme B pexunme RUN ¢
0eakTBU3NPOBaHHbLIM pexxumom obecnedeHunss 6e3onacHoOCTU MoryT
BO3HUKHYTb adhpekTbl nepekntoveHus. MHdopmaLmio o nocrnenoBaTensHOCTH
N3MeHeHU ¢ 0630pOoM 3TOM onepauun Bbl HangeTe B pasgene "MiameHeHne F-
nporpamMmmsbl B pexxume RUN".

o Ecnu aTo Bo3mMoOXHO, cTaHaapTHyto 1 F-nporpammy cnegyet u3aMeHsaTb U
3arpyxaTtb B HUX U3MEHEHWS OTAENbHO, TaK Kak B MPOTUBHOM crny4vae owwnbka
MOXeT ObITb 3arpyxeHa OAHOBPEMEHHO B CTaHAaAPTHYIO NporpamMmmy,
HeobxoamMmas yHKUMS 3awmuTel B F-nporpammMe MoxeT ObITb paspyLleHa, unm
MOTYT BO3HUKHYTb 3hPeKTbl NepeknoyeHns B obenx nporpaMmmax.

L] ,D,OJ'I)KHa MMeTbCA BO3MOXXHOCTb NOATBEPXKAOEHUA AeaKTUBU3aLUNN peXxmnma
obecneyeHnst 6esonacHocTn. Heobxoanmo NpoTOKONMPOBaHME, eCrv
BO3MOXHO, MyTeM 3anucu coobeHun Ha OS, unu, ecnm Heobxoammo, ¢
MOMOLLbIO OPraHN3aLMOHHBLIX MEPONPUATUIA. PekomMeHayeTcs Takke, YToObl
JeaKkTMBu3aums pexmma obecneyenns 6esonacHoctn otTobpaxanacbh Ha OS.

e Pexum obecneyeHnsa 6e3onacHoOCTM geakTnBmampyetcs Tonbko ans CPU B
uenom. B cnyyae opreHTUpoBaHHOro Ha obecneveHne 6esonacHoCT oGMeHa
AaHHbiMn CPU-CPU obpaTtuTe BHUMaHWE Ha To, YTOObI faHHbIE, NOCbIIaemble
6nokom F_SENDBO nnun F_SENDR ¢ geakTMBn3anpoBaHHbIM PEXNMOM
obecneyeHunst 6e3onacHOCTU, U NoNyYyaeMble U3 HUX BbIXOAHbIE AaHHble Bbln
BKJ1HOMEHbI B OMepaLmm KOHTPOrS.

3ameyaHue

Ecnn akTMBM3MpoBaH peXxum nMmMTaumm, Bbl HE MOXETE AeaKTUBM3MPOBaTb
pexum obecnevyeHns 6€30NacHOCTU MU 3arpy3nTb U3MEHEHNS.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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MpeanocbIsnku

CPU Haxogutcs B pexxume RUN (nepekntovaTtens pexnmoB paboTsbl HaxoauTcs
B nonoxeHun RUN unm RUN-P).

Pexxum obecnedeHnsi 6esonacHoCTu aKTUBN3NpOBaH.

MocnepoBaTenbHOCTL AEeNCTBUN

1.  Bbigenute CPU nnun ero nporpammy S7 B SIMATIC Manager.

2. Bblbepute komaHay meHo Options > Customize Safety Program
[AononHuTenbHbIe BO3MOXHOCTU > HacTpouTb nporpammy obecneyeHuns
6e3onacHocTH].

3. Bbibepute B nosiBUBLLEMCS AMaAnNOroBoM OkHe npencTaBrneHune online.

Safety Program - a

 Offline

Active in CLL (MFl=2
[AKTVIBHa B LieHTpanb

ycTpoiicTae]

Reference:
TaArnoH:

Iifb\allfb\CPU 417-4 H\prog ONLINE [[porpamma o6ecneyennsa 6e3onacHocTy - ...]

x|

Log... |
Compare...
_[C_l_lpaanrb...

Faack:

: Slot
[CTovika:]
Charall S ature

[OBLINI KOHTP rLHbIVI KOFI,I6044
|25.Sep.EDDD13:23:DE [OSW,@H@Q{L%HB,;@HI&HEE

Progr

E‘OM IEE.OI:tEDDD 09:29:53

Blocks in the Safe A
[Brioku B nporpamme obecrievenuns 6e3onacHocTy:]

Block | Syrnbolic MNa... | Sign.. | Initia.... | lsein Chartl a Sae BEfErEnEe |

(& FC51 FCsl 8ad3 — TCoXpariTe STancn]

HFCcsz  FCE2 3864

HFCEE  FCER clic

HFCS6  FCEG G001

f{FET  fiypal dec

HFEINT F_AND4 89kl

®FB302  F_OR4 Bdca

HEFBI03 F_xOR2 Boldd m;mm
[Pexum o |

HFB304  F_NOT 9cd8 _

HFBI05 F_20UT3 34de IAC*'VE [T

HFEIE  F_XOUTY 5i36

HWFBI07 F_RS_FF 5adt

HFBI0E F_SR_FF e Password.. |

#FEI14 F_LM_HL 435

HFEI1E F LM LL fh73 El Bt |

FIFIL....

3aKDbITh
[MosacHenwns k pucyHky: Symbolic Na.. = Symbolic Name — cumBonuyeckoe nms; Sign.. = Signature —

KOHTponbHbIN kog; Use in Chart — ncnone3yetcsa B cxeme
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4. Beegute naponb gnst CPU, ecnu oH 3anpoLueH.

5. TlloeepbTe, oTOGpaxaeTca nu B TecToBoM okHe "Safety Mode [Pexnm
obecneyeHnst 6esonacHocTu]" cnoeo "Active [AkTneeH]". Ecnu ga, nepengute
K cnegytoLwemMy Liary; ecrnv HeT, 3aBepLUMTe NpoLeaypy, Tak Kak pexxum
obecneyeHns 6e30NacHOCTU yxKe HeaKTUBEH.

6. LenkHute Ha kHonke "Safety Mode [Pexxum obecneyeHns 6esonacHoctu]" n
BBEOUTE Naporb Ans nporpammbl obecneveHns 6e3onacHoCTH, ecrnm
HeobxoanMo.

3ameuaHue

Ecnu paBHoe 1 Yacy BpeMsi, B Te4YeHWE KOTOPOro Naponb Ans Nporpammei
obecneyeHns 6e3onacHOCTV AEeNCTBUTENEH, UCTEKNO, TO OH 3anpaluvMBaeTcs
CHOBa Npw criefyoLlen geaktnemsauumn pexmnma obecneveHms 6esonacHoCcTu
ocTaeTcsa ,EI,eIZCTBVITeJ'IbeIM nocne BeoAa eule Ha OAuH 4Yac 1nun noka npaea
JocTtyna He OyayT SsBHO OTMEHEHbI.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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7. Ecnu naponb BBeAeH NpaBuibHO, AenaeTcs creyoLmnii 3anpoc (Creayrowuii
Luar); ecnv naposb HeBepeH, pexnmM obecneyeHuss 6e3onacHoCTU He
BbIKMIOMAETCA N 0CTaeTCs aKTUBHBLIM.

8. lMoaTBepanTe HEOBXOAMMOCTbL AeakTUBU3aLUmMK pexnma obecrneyeHms
6e3onacHocT ¢ nomollbio OK.
PesynbTat: Pexvm obecneyeHunsi 6e3onacHOCTM OeaKTMBU3NPOBAH.

Mocne aToro Bbl MOXeETe 3arpyxatb 3aMeHeHusi B F-nporpammy B CPU Bo Bpems
paboTtbl (RUN).

AKTMBM3aumA pexmma obecneyeHuss 6esonacHoCTm

Mocne 3arpys3ku M3MEHEHW Bbl OOJKHbl CHOBa akKTUBU3NPOBATb PEXUM
obecneyeHns 6esonacHoCTU, YTOOLI rapaHTMpoBaTh Ge3onacHoe NCNOMNHEHWE
F-nporpammbi.

NMocnepoBaTenbHOCTL AEeNCTBUN

1.  Bwigenute CPU nnun ero nporpammy S7 B SIMATIC Manager.

2. Bblbepute koMaHgy MeHto Options > Customize Safety Program
[dononHuTenbHbIE BO3MOXHOCTK > HacTpouTb nporpammy obecneyeHus
6e3onacHocTu].

BeiGepute B nosiBUBLLEMCS AMANOroBOM OKHe npeacTaBneHue online.
4. Bsegute naponb ans CPU, ecnu oH 3anpoLueH.

MoBepbTe, oTOOpaXkaeTcst N B TeCTOBOM OkHe "Safety Mode [Pexum
obecneyeHns 6esonacHocTU]" crnoeo "Inactive [He aktueeH]". Ecnu aa,
nepenauTe K crieqytoLemy Lary; ecnm HeT, 3aBepLumMTe npouenypy, Tak kak
pexunm obecneyeHns 6e30NacHOCTU YXKe aKTUBEH.

6. LWenkHuTe Ha kHonke "Safety Mode [Pexum obecneveHus 6esonacHocTu]".

MopTBepaMTe HEOOXOOUMOCTL aKTMBM3ALUN pexuma odecneveHust
6esonacHocTn ¢ nomoLubio OK.

PesynbTat: Pexxum obecnedeHnss 6e30nacHOCTU CHOBa akTUBM3NPOBaH U
cnoBo "Active [AkTnBeH]" oTobpaxaeTcsi B okHe "Safety Mode [Pexum
obecneyeHunst 6esonacHocTu]".

3ameyaHue

Ecnu Bbl He MOXXeTe BHOBb akTMBU3MPOBaTb peXxunm obecneveHnss 6esonacHocTu
C MOMOLLIbIO ONMUCAHHOW Npoueaypbl, TO UK BbIKIIOYMTE CETEBOE HanpshkeHue, a
3aTeM BKouMTe ero cHoBa, unu nepeseamte CPU B STOP, a 3atem cHoBa B
RUN.

3ameyvaHue 06 aKTUBU3ALMM UNK JeaKTUBU3aLIMKN pexnma obecneyeHus
6e3onacHocTHn

Bnok F_TESTM ycraHaenuBaeT Bbixog TEST, koraa pexum obecrnedeHuns
Ge3onacHocTy feakTMBnampoBaH. KpoMe Toro, pekoMeHayeTcs, YToObl COCTOsIHNE
3TOro pexvma otobpaxanock Ha OS ¢ NOMOLLbIO BbIXOAHOIO napameTpa TEST
6noka F_TESTM.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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Komnunsauus F-nporpammbi

MmetoTcsa aBe BO3MOXHOCTU KOMMUMASALNNA:

o Komnunsauus scex cxem CFC B kayecTBe nporpammbl. Cxembl npeobpasyoTcs
B MaLLVHHbIN KOA, KOTOPbIN Bbl MOXeTe 3arpy3uTb B CPU 1 Tam NCNOnHATS.

. KomMnunauusa cxembl kKak TMNoBOro 6roka, Ytobbl UCNoNb30oBaTh €ro CHoBa.

3ameyaHue
YTo6bl NOBTOPHO UCMOMb30BaTh CYLLECTBYHOLLNE CXEMbI, MPUMEHANTE
nepapxudeckme cxembl CFC nnn cosgaBaiite HOBble TUMbl BIOKOB.

Mpu koMnunsuMm F-nporpammbl naponb Ans nporpammbl obecneyveHus
6e30nacHOCTK 3anpalunBaeTCsi, ecnm B 0TKa3obe3onacHbIX 6riokax
0BGHapYyXMBalTCS U3MEHEHUS.

HeBcTaBneHHble oTkazobe3onacHble 6I10KM aBTOMATUYECKN YOansoTcs U3 nanku
610KOB NpU KOMNUAAUMK F-nporpammbi.

3awuTa naponemM Bo BpeMsi kKomnunsuuu F-nporpammbl

5-42

Ecnn npu komnnnaumm oOHapyXmBarTCsi UAMEHEHNS B 0TKa3o0e3onacHbIx Griokax,
TO 3anpaluMBaeTCcs Naponb Ans nporpammbl obecneyeHunsi 6e3onacHoOCTy.

o Ecnu BBEOEHHbIN naposnb Be€pPeH, TO KOMNUIMpyeTCca BCA F-rlporpamma nnn, B
Ka4vyeCTBe allbTepHaTUBbIl, TONTbKO USMEHEHUA. ABTOpI/I3aLI,I/I9| nencTBuTenbHa B
Te4YyeHue 4aca nocre seBoga napons.

e Ecnv aBTOpu3auus He npeacTaBneHa, To KOMMUNALMSA B LIENOM 3aBepliuaeTcs
c coobLeHnem 00 oLnbKe.

Ecnun HeT HeobxoamMmocTun npon3BognTb USMEHEHUA B pa3aene obecneyeHus
GesonacHocTn nporpamMmbl, TO KOMNUNALIMA BbINONMHAETCA be3 3anpoca napons.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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5.4.5 KomMnunauua B kKauecTBe nporpaMmmbl

NMocnepoBaTenbHOCTL AEeNCTBUN

[na komnunsumm F-nporpammbl 4encTBynTe criegytowwmm obpasom:

1. BbIinonHuTe NpoBepKy Ha COrMacoBaHHOCTb BbIBOpOM KomaHabl meHto Chart >
Check Consistency > Charts as Program [Cxema > [poBepka
cornacoBaHHOCTH > CxeMbl Kak nporpammal. O70T war He obsizaTeneH.

2. Bblbepute komaHgy MeHto Chart > Compile > Charts as Program [Cxema >
KomnunupoBatb > CxeMbl Kak nporpammal.

3. Bblbepute ogHy 13 cnegytoLmMx BO3MOXHOCTEN B AnanoroBoM okHe "Compile
Charts as Program [Komnunsumsa cxem B ka4ecTse nporpammbi]”;

- Entire Program [Bcsa nporpammal, ecnv JosmkHa ObiTb CKOMMMIMPOBaHa
BCS nporpamMmma.

- Changes [ameHeHus], ecnun gomxkHbI BblTb CKOMNMAMPOBaHbLI TONBKO
N3MEHEeHUs.

4. Ecnn otkazobe3onacHble gpanBepbl MOAYIEN eLle HE YCTaHOBIEHbI,
OTMeTbTe TpurrepHyto kHonky "Generate Module Drivers [TeHepupoBaTtb
Apansepbl Mmoaynen]" B agnanorosom okHe "Compile Charts as Program
[Komnunsauusa cxem B kavecTBe nporpaMmmsbl]”. 3T0 aBTOMaTUYECKM
BCTaBNSAET U COeAMHSAET HeobxoanmMble oTkazobe3onacHble ApanBepbl
MoZynen B OTAENbHbIX cxemax @FXx.

PesynbTat: F-nporpamma ckoMmnunupoBaHa 1 MOXET ObITb 3arpykeHa B CPU.
DyHKUMKM 0becneyeHnst besonacHocTn JobaBnaAwTCca k cxemam F-nporpammbl
aBToOMaTuyeckun. ABToMatm4eckn JobaBneHHbIe ANeMEHTbI, HAaNpMMep,
AOnonHUTENbHbIE BOKN N COeAMHEHMWS, YacTUYHO BUAHbI B cxemax CFC, HO Hu B
KOEM crny4yae He JOIDKHbI M3MEHSITbCS Unu yganatbes. ['paduryeckoe
nepemMelleHne 610KOB BHYTPU TOWM e CXEMbl JOMYCTUMO.

5.4.6 Co3agaHue TMNOBBLIX OTKa3obe3onacHbIX OJ10KOB

M3 cxembl CFC F-nporpammbl Bbl MOXeTe co3aaTtb TUMOBOW 0Tka3o6e30mnacHbIn
610K, KOTOPbIA MOXET BblTb NOBTOPHO MCMOMbL30BaH B APYrMX NporpaMmMmax
obecneyeHus 6e3onacHOCTW.

ﬂpaBMna ONA TMNOBbIX 0TKa306e30MnacHbIX GI0KOB

[na cosgaHua HOBOro TmMna oTkazobesonacHblx 6N1OKOB 4ENCTBYITE, KaK B
cTaHgapTHoM cny4ae. NpumeHsaoTcsa Te Xe npasuna, YTo U B CTaHAapTHOM cny4vae
CO crneaylLwuMn JOMOSTHEHVSMUN:

e HoBbin TMNOBOM 60K A4OMKeEH BbITb MPYHKUMOHAMNbHLIM Briokom (FB).

e HoBbIl1 TMNOBOW GIIOK MOXET COAEPKaTb TONbKO OTkazobe3onacHble GrIoKu.
CtaHgapTHble 6510KM HEAOMYCTUMBI.

e OtkasobesonacHble 6Ok, KOTOPbIE AOMKHbI BbI3bIBATHCS B HOBOM TUMOBOM
Onoke, n otkaszobesonacHble 6roku Bcen F-nporpammebl, B KOTOPbIX 3TOT
TMNOBOW BMOK AOMKEH MCNOMB30BATLCS, OIMKHbLI MPOUCXOAUTL U3 O4HOW U TOW
Xe Bepcum bubnmnotekn. bnoku n3 pasHoix Bepcuii bubnuotekn "Failsafe
Blocks [OTkazobesonacHble 6roku1]" HegonyCTUMbI.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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o OrtkasobesonacHble 610KKN, KOTOPbIE HE AOMKHbI UCMOMb30BaTLCA B HOBbIX
TMNOBbIX BGrokax:

- cuctemHble 6nokn F_ S BO,F S R,F R BO,F R RuF_CYC_CO
- Bce Gnoku ynpaeneHus

e BnoxeHne BHOBb cO3AaHHbIX TUMOBBLIX OTKa300e30nacHbIX ONOKOB He
paspeLuaeTcs.

¢ Bbixog oTkasobesonacHoro 6noka He JOMKEH pasmellaTbCAq Ha o6onx
BbIBOJaX CXeMbl.

. MocnenoBaTenbHOCTbL UCMOMHEHNS npu KOMNNAunMn aBToMaTn4eCkn He
KOPPEKTnpyeTCA. COXpaHﬂeTCH nocneaoBaTesibHOCTb, onpenefnieHHada npun
cosgaHunn.

3amevyaHue

ECJ'II/I nocnegoBaTesibHOCTb NCMOJNTHEHUA OTIIMHaEeTCA OT NOTOKA AAaHHbIX,
Hanpmmep, n3-3a Hann4yung O6paTHOI7I CBA3Un, 10 I'IpI/I KoMnmnaumnm TmnoBoro
oTka3zobe3onacHoro 6noka cooblaeTtcsa 0b ondke.

. BbiBOAbLI CXEMbI HOBOrO TUMOBOro 6roka MOryT UMeTb F-Tunbl gaHHbIX U
CTaHOapTHbIEe TUNbl AaHHbIX.

o [ns oTka3zobe3onacHbIX GrI0KOB, BbI3bIBAEMbIX B TUMOBOM BIIOKE, MOXHO
ncnonb3oBaThb cregywwine nMmeHa:

- Tonbko uncna, Kak ato onpeaeneHo B CFC

- AndaBuTHO-UMMPOBLIE MMEHA, KOTOPbIE BCerga A0MmkHbl HadnHaTees ¢ F_.

A Yka3aHue no 6e3onacHocTu

Mpun cozgaHmMmn TUNOBLIX OTKa306e30MnacHbIX 6NOKOB HUKaKNE M3 HayarbHbIX
3Ha4YeHWUI Ha BbixoAax 0Tka3o6e30nacHbIX GrIOKOB HE MOTYT ObITb M3MEHEHDI.
CFC no3Bonut Ux MameHnTb n 0Tob6pa3uT n3aMeHeHne, Ho Bcerga oyayT
MCMONb30BaTbCs HaYarlbHble 3HAaYEHNSI MO YMOSYaHUIo, onpeAeneHHbIe B
onbnuoTeke.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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MocnepoBaTenbHOCTL AEeNCTBUN

1.  Cospante cxemy CFC B oTgenbHon nporpamme S7, HasHavyeHHon CPU,
CnocoBbHoMy BbINOMHATL F-nporpammbl.

2.  OTKpownTe Xenaemyr Cxemy.

Bbibepute komangy meHo Chart > Compile > Chart as Block [Cxema >
KomnunupoBatb > Cxema Kak 6510k]. [NosBnaeTcs AnanoroBoe OkHO Ansi
BBO/la CBOWCTB Oroka.

Compile chart as block type [Komnunaums cxembl kak Tunosoro 6rokal l

General .-’-'-.ttril:uutesll
[O6wwme] [ATpubyTHI

Project path: ['Fﬁ?'aj?é't’i‘é’l'm'ﬁi"amn[1 WCPLL 417-4 HVS7-Programmi1 B austeine
[MyTb k npoekTy] |

— Properties of Black Type [€sotictea Tvnosoro-bnaked —
Custamize Compiler [SCL)

[II:-I%S%Q%EBE:] i'l [-IaCTpoleb komnunsitop (SCL)
- Compile for PLE [Kemanavpesats-ana]

Mare [header) iF-Bauste 57300
[Mms (3aronosok):] o

_ £ 57 400
Earrily: I
[CewmeiicTBO] —[tlptimiza;:ggeafnr o :

: TYMMW3MPOBAThL KoA ANs

Suthar: I Local data requirer
[ABTOP:]

OTPEBHOCTE B NOKAMLHLIX AaHHIX]
: O [Ecuwnlu:uadmg changes in Bl
Wersion [header]: ! _ [3arpyska uamereHmit 8-pexume RUN

[Bepcus (3aronoBok):]

¥ #now How protected
[FGY-XaY 3alLiiiiieHo]

(] | Abbrechen | Hilfe: |

4. BeepguTe cBoOWCTBa HOBOro TMnoBoro 6noka. Belibepute BapuaHTtel "Compile for
PLC [KomnunuposaTtb ans MNMJK] - S7 400" n "Optimize Code for
[OnTumuaunposaTts koa anda] — Downloading changes in RUN Mode [3arpyska
nameHeHun B pexmme RUN]" n nogteepamTe ¢ nomousio OK.

PesynbTat: Co3gaeTcs HOBbIN TUNOBOWM BMOK, KOTOPbIN MOXET ObITb
NCnonb30BaH B nNporpammMmax obecneyeHna 6e30nacHoOCTM.

BcTtaBbTe HOBLIV TMNOBOW BMoOK B F-nporpammy 1 NnpoTecTupymTe ero Tam.
6. [lMpumute F-nporpammy ¢ HOBbIM TUNOBbLIM OTKa306e30nacHbIM GrIOKOM.
Mcnonb3oBaHne HOBOro TUNOBOro 6510Kka B nporpamme obecne4yeHuns
6e3onacHocTHn

Ecnu Bbl ncnonb3yeTte oTkasobe3onacHbli 650K BHOBb CO34aHHOro TvMa, Bbl
OOMKHbI CHOBa CKOMMUNMPOBAaTh Nporpammy obecneveHns 6esonacHocTv 1
3arpy3uTb B CPU BClo nporpammy nnun nameHeHusl.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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M3meHeHMe TMNOBOro oTkasobe3zonacHoro 6noka
M3meHeHusa TunoBoro otkaszobesonacHoro 6roka TpebyroT NpUeMKM.

M3meHeHHble TunoBble 6I0KM JOIMKHbI ObITb BBEAEHbI C MOMOLLBI KOMaHAbl MEHIO
Options > Block Types [[JononHuUTenbHbIe BO3MOXHOCTU > Tunbl 6510KOB].
lMocne ncnonb3oBaHNst U3MEHEHHOTO TMMOBOIo 6510Kka Bbl AOMKHbLI CHOBA
CKOMMMIMpPOBaTh Nporpammy obecneyeHns 6esonacHocTn u 3arpy3ntb ee B CPU.
BarpyxaTtb nameHeHus B pexxume RUN moxHO He Bcerga. Hanpumep, B criyyae
N3MEHEHU B BbIBOAAX CXEMbl U B BbI30BaxX GIIOKOB, U3MEHEHMWS 3arpyxaTb
HEBO3MOXHO.

K 3arpyske nameHeHun 1 npasuna ang ctaH4apTHOTO cryyas, U npasuna ans
F-nporpamm.

Mpwn ncnonb3oBaHMK HOBOro n3naHusa 6ubnuotekn Failsafe Blocks
[OTka3zo6e30onacHble GIOKK] NOCre MMNopTa HOBbIX BITOKOB Bbl TOXE AOSMKHbI
CHOBa CKOMMUIIMPOBATbL TUMOBOW OTKka3obe3onacHbI 6ok, Takum o6pasom, Bbl
obecneunBaeTe, 4YTO BCe OTKa3obe3onacHble 6mnoku B F-nporpamme oTHOCATCA K
OAHOW 1 TOW Xe Bepcun bmnbnmnoTteku.

OTtka3obe3onacHble ApanBepbl KaHaNoB B TUMOBbIX 0TKa3obe3onacHbIX 6110Kax

Ecnu oTkazobesonacHble gpaniBepbl KAHANOB MCNOSBL3YTCA B TUMOBOM Onoke, TO, Kak
MuHumymM, BeiBogbl VALUE, ADDR_CODE, CHADDR gomkHbl ObITe onpegeneHbl Kak
BbIBObI CXEMbI, TaK KakK 3TW BbIBObl AOJMKHbI ObITb COEAUHEHbI BHE TUMOBOIO
oTka306e30mnacHoro 61o0ka ¢ CMMBONUYECKMM UMEHEM COOTBETCTBYIOLLIErO KaHarna unm
C oTKa3obe3onacHbIM ApariBepoOM MOAYIISA, UM OHW AOMMKHbI ObiTb CHaGXEeHbI
3Ha4YeHMAMM aBTOMATUYECKH.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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5.4.7

3arpy3ka F-nporpammbi

Mocne komnunauum Bl MOXeTe 3arpy3nTs nporpammy CFC B MNJ1K. B 3aBrcrmocTm
OT TOro, akTUBM3NPOBaH pexnm obecrnevyeHnss 6€30nacHOCTU UMK HET, Bbl MOXETE
3arpysuTb BClO F-nporpammy nnu Tonbko n3aMeHeHus B F-nporpamme criegyowmm

obpasom:

3arpyska CPU B STOP |CPU B RUN, pexum CPU B RUN, pexum
obecnevyeHus obecneyeHus
6e30nMacHOCTM aKTUBEH |6€30MacHOCTU He aKTUBEH

BCen BO3MOXHa HEBO3MOXHa HEBO3MOXHa

F-nporpammbl

N3MEHEHUN B HEBO3MOXHa (BO3MOXHa BO3MOXHa

cTaHaapTHOW

nporpamme

N3MEHEHUN B HEBO3MOXHa |HEBO3MOXHA BO3MOXHa

F-nporpamme

MpeanocbIsnku

e [lepep 3arpy3kon Bcern nporpammbl Heobxoaum copoc namatn CPU, ecnm oH
coaepxut ctapyto F-nporpammy.

o  KoHwurypauunoHHble AaHHble cTaHumm 3arpyxeHsl B CPU.

e [lporpamma nonb3oBaTtens ckoMnunMpoBaHa 6e3 ownbok.

e Y Bac ecTb npasa goctyna k MJ1K.

¢ Kmeetcsa cBa3b B pexxume online mexay CPU 1 Bawmnm yCcTpOMCTBOM
nporpammupoBaHus unu ES.

ﬂpaBMna AnA 3arpy3ku

F-nporpamma moxeT 6bITb 3arpyxeHa Tonbko n3 CFC, Ho He n3 SIMATIC
Manager.

B cucteme S7-400FH B o6oux CPU pgomnkHa HaxoanTbest ogHa u Ta xe (F)
nporpamma nonb3oatens. O6a CPU nmetoT nnu nnaty namsatn O3Y unu
Gnaw-rnay.

Korpa 3arpyxaetcsa F-nporpamma, Bbl JOITKHbI MPOBEPUTL 06LLNIA
KOHTPOJbHBIN KOA NOCIe 3arpy3ky TakuM ke CrnocoboM, Kak Bbl JOIKHbI 9TO
aenatb nocre npuemMkn (cM. "lNMpoBepka 06LLMX KOHTPOSbHBLIX KOAOB" B
pasgene "HavanbHasa npuemka F-nporpammbl”).

CucTtembl NOBbILLEHHON Ge3onacHocTn
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5.4.8 3arpy3ka Bcen F-nporpamMmmbli

NMocnepoBaTenbHOCTL AEeNCTBUN
Ons 3arpysku F-nporpammel B MNJ1K, gerictBynte cneayowmum obpasom:
1. Mepekntounte CPU B coctosiHne STOP.

2. Bbibepute B CFC komaHay meHio PLC > Download > Entire Program [[JIK >
3arpy3utb > Besa nporpammal.

3ameyaHue

Mepen 3arpy3kon F-nporpammbl B CPU 3anpalumBaeTcsa naponb, ecnv B pasgene
obecneyeHns 6e30nacHOCTM Nporpammbl 0BHapPYXeHbl U3MEHEHMS.

PesynbTtat: Ecnn Bl BBOAMTE NpaBuiibHbIWM Naposb, TO F-nporpamma 3arpyaetca
B CPU, koTopoMy nocTtaBrieHa B COOTBETCTBME Nanka nporpammbl. Ecriv naponb
BBEOEH HEBEPHO, onepaums 3arpy3ku He BbIMOSTHAETCS.

Mocne 3arpy3ku nporpammbl B CPU Bbl OMKHBI CPaBHUTL OBLLIMIA KOHTPOSBbHbIN
kog nporpaMmmbl B CPU ¢ 06LLMM KOHTPOSbHBIM KOLOM B NMPUHSITON pacnevaTke
(cm. "TpoBepka 00LLMX KOHTPOSBHLIX KOAOB" B pasgene "HavyanbHas npuemka
F-nporpammbl"). Y cuctem S7-400FH Bbl JOImMKHBI caenaTtb 3TO CpaBHEHME NSt
oboux CPU.

Pa6oTta c nporpammamu Ha nnate namsaTu

Ecnu Bbl ncnonb3yete F-nporpammy Ha nnarte namsaTu, 3anoMHUTE CrneayloLlee:

A Yka3aHue no 6e3onacHocTu

o [lepen nepekntodeHnem S7-400F B pexxum RUN cpaBHuTe 06LWmi
KOHTPObHbIN KOA NporpamMMbl Ha nnate namsaty pnaw-rr3y ¢ obwum
KOHTPOSbHbIM KOAOM 3TanoHHbIX AaHHbIX. Ecnv Heobxognmo, nomeTbTe
nnarty namsaT o6LWMM KOHTPOSbHBLIM KOAOM.

e B cny4yae oTkasoyctonumnson cuctemol S7-400FH obecneysTe, 4TobbI NNATHI
namaTn pesepsupyembix CPU 6binmn ogHoro tTuna — O3Y unu donaw-Mr3y —um
yTO6bI Ha pe3epBupyeMbix nNnatax namsatn pnaw-rNr3yY Haxogmnacek o0Ha u
ma xe F-nporpamma.

e ObGecneybTe 3aWUTY OT AOCTYNA, PErYNMPYIOLLYIO yaaneHue u BCTaBKy nnat
namsiTu.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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5.4.9 N3meHeHunna F-nporpammsbl B pexxmme RUN

NameHeHus F-nporpammbl Bo BpeMs paboTbl (RUN) MOXHO BbINOMHATL TONBKO B
TOM criyyae, ecrnuv pexum obecneyeHns 6e3onacHOCTU AeakTusmpoBaH. [ns
n3meHeHus F-nporpammel BO Bpems paboTbl Y Bac eCTb criegyroLme BO3MOXHOCTU:

Bbl nameHsiete cxembl CFC, KoMnunumpyeTe u 3arpyxaete 3T UISMeHEHUdA B
CPU.

Bbl nsmeHsiete F-koHCTaHTbI (HECOEAMHEHHbIE BbIBOAbI) B PEXUME
TectupoBanusa CFC

3ameuaHusa o nocrneaoBaTeNibHOCTU UCNOJTHEHUSA BO BpeMs 3arpy3ku U3MEeHeHuM

Mpwn 3arpyske M3MEHEHNN METKM BPEMEHN He y4nTbiBaloTCA. BMecTo aToro
3arpyxarTcs Bce 06HapyXeHHbIe U3MeHeHUS (T.€. BbI3BaHHbIE onepaunsiMmm
penakTMpoBaHus).

A Yka3aHue no 6e3onacHocTu
3arpyska U3aMeHeHWi BbINonHsAeTCs B ABa aTana:

CHauana 3arpy»atoTcs Bce nosHble 6noku. Citoga 0OTHOCATCH BHOBb
yCTaHOBIEHHbIE OrIOKM, HOBblE 3K3eMMNNSApHble OMOKM AaHHbBIX UM BHOBb
creHepupoBaHHble FC (An8 M3MeHeHHbIX NCNOMHAEMbIX rpynn Uin 3agav).
OT1mn Brnoku 3arpy>xatoTcsa nocnegoBaTenbHO TakuMm o6pa3om, 4To
Bbl3blBaeMble Or10KkM JOCTYNHbI B TedeHue nobon dasel (1.e. CPU
npogomkaeT pabortatb). (Hanpumep, HoBble FC ncnonHsemMon rpynnbl
3arpy>xaloTcs TONbKO Toraa, Korga BHOBb Bbi3blBAaeMblE B Hel OroKM yxxe
3arpyxeHbl.)

Bce 6roku, cTaBLUMe HEHYXHbIMW, BO BPEMS 3TOr0 aTana 3arpy3ku
yaansrTcs.

3aTeMm 3arpyxatoTcs Bce U3MEHEHHbIE BXOAHbIE UNW BbIXOAHbIE NapameTpbl
GnokoB. 3TN U3MeHeHus 3arpyxatotcs nytem 3anncu B CPU Tonbko Tex
napameTpoB, KOTOpble BbinNn n3meHeHbl (He BeCb 6510K). OTO MOXET 3aHATb
HECKOIbKO LMKIMOB LMKINYECKNX npepbiBaHuni. Mopsaok, B KOTOPOM
3anvcbiBalOTCA NapameTpbl, Henb3sa npeackasatb. [loaTomy obpaTtute
BHMMaHWe Ha TO, YTOObI NapameTpbl HE U3MEHANUCH TakMM 06pa3oM, YTOOLI
3arpyska B TeYEHME HECKONbKMX LIMKIMOB LUMKIMYECKUX NpepbiBaHnA u/nnu B
onpeaeneHHOM nopsiake mMormna NnpMBecT! K BpEMEHHOMY BO3HUKHOBEHUIO
OnacHbIX COCTOAHMIN. Bbl MOXeTe n3bexaTb 3TOro, OTAENUB PYHKLMK
ynpaBneHus (B CTaH4apTHOW nporpaMMe) OT OYHKLUIA 3aLnThbl

(B F-nporpamme) n genas nsmeHeHust B ctaHgapTHOM n F-nporpamme
oTgenbHo.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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D,OI'IyCTVIMbIe U3MEeHeHuns

Hwxe Bbl HageTe CIMCOK AOMYCTUMbIX M3MEHEHWUI NporpamMmmbl. 3TN U3MEHEHMS
MOTYT 3arpyaTbCs NpU AeakTBUPOBAHHOM pexnme obecneyeHns 6e3onacHocTu
6e3 nepesoga CPU B STOP. lNepeuncneHHble H1Xe OrpaHnYeHunst, 0gHako,
NPOAOIMKAOT AENCTBOBATb:

e Jliobble nokanbHble U3MEHEHUS B UCNOMHAEMbIX rpynnax.
JlokanbHble U3MEHEHNs1 — 3TO N3MEHEHWS, KOTOpble He 3aTparnBaloT obmeHa
OaHHBIMW Mexay ncnonHaembiMu rpynnamu nnm CPU. BHyTpu ucnonHsemom
rpynnbl MOryT BbITb N3MEHEHbI Nobble COeANHEHNS U KOHCTaHTLI, @ 6rnoku
MOTYT yOansaTbCH, BHOBb BCTaBNATLCSA UMW NepeMeLlaTbCcs B
nocneaoBaTenbHOCTM UCTIONHEHUS.

e YJaneHue nosiHbIX MCMOSHAEMbIX Fpynn:
ObecneybTe, 4TOOHLI McnonHsiemas rpynna ¢ F_CYC_CO Bcerga ygansnach
nocrie COOTBETCTBYHOLLEN UCTIONHAEMOW Ipynnbl C 0Tka3obe3onacHbIM 610koM
nons3oBaTtens. NcnonHsemble rpynmnbl JOMMKHbI YAANSATbLCA TOMNBKO Mo
oTaenbHocTU. MNocne yaaneHus NCNonHAEMOom rpynnbl Bbl JOMKHbLI CHOBA
CKOMMUIMPOBATb NPOrpaMmy 1 3arpy3uTb U3MeHeHUs. TonbKO nocne 3Toro
MOXHO YAanuTb COOTBETCTBYIOLLYIO ncnonHsaemyto rpynny ¢ F_CYC_CO, BHOBb
ckoMnunupoBaTtb F-nporpammy 1 3arpy3nTb U3MEHEHUS.

e Bcraska HoBoOW UcnonHaemMou rpynmnbl

e /3meHeHus knaccos npuopuTeTa.
B pacueT gomxkHbl 6biTb B3Tbl BpEMEHA KOHTPOMS (CM. HMXKE).

- WM3ameHeHwns Bo BpemeHu uukna OB (napameTtpusauma CPU
nognepxueaetca ana S7-400FH ¢ CPU 417-4H, V2.0 v Bbiwe).

- lNepemeLlleHne NCNonHAeMbIX rpynn (yaaneHue 1 BcTaBka) B HOBble
3apayu nnu OB.

A Yka3aHue no 6e3onacHocTu

Henb3sa nsmeHatb BpemeHa uukna OB unu nepemeltatb UCMOMHAEMble rpynnbl,
€CIN NpuY 3TOM TaKKe N3MEHSIOTCH COOTHOLLEHNSA BPEMEH U CKOPOCTEN. JTO
3Ha4nT, YTO 3aJa4u, KoTopble ObiNM camMmbiMU MeAMEHHbIMU UITM caMbIMn
ObICTPLIMU, OOMKHBLI MPOJOIKATL OCTAaBATLCS TAKMMU XKE NOCIE 3arpy3Kku
M3MEHEHUN.

Ecnu 3710 He TakK, TO, BO3MOXHO, HE YAAaCTCA OeaKTUBU3NPOBATb PEXUM
obecneyeHns 6esonacHocTu, unu CPU moxet nepentn B STOP npwu 3arpyske
N3MeHeHun. B aTom crnyyae HMKakue n3MeHeHust He MOryT BbiTb OTMEHEHbI, 1 Bam
nNpUAETCA BEPHYTLCS K paHee coxpaHeHHoW F-nporpamme.

e MoxHO nepemecTUTb UCMONHAEMbIE FPynnbl B Apyryto 3agady. [py aTom B
pacyeT AOMMKHbI OblTb MPUHATHI BPEMEHA KOHTPOSSA (CM. HUXe).

HekoTopble onepauun TpebyroT HECKONBKMX LIAroB, Tak kak HoBas F-nporpamma He
MOXeT ObITb aKTMBM3NpPOBaHa BCsi cpady. BmecTo 3Toro oHa gorkHa
aKTUBM3MPOBATLCS B HECKOSBKO LLIAroB (CM. HUXeE).
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N3meHeHMe BpeMeHHbIX COOTHOLUEHUI UNN BpeMeH KOHTpons

OTO B NpMHLMMIE BO3MOXHO, HO Mpu 3TOM criegyeT obpaTtuTb BHUMaHWe Ha To,
YTOBbI 3TN M3MEHEHWs1 He Bbi3Banu cpabaTbiBaHUs Mep MO KOHTPO0 BPEMEH!,
Hanpumep:

e U3meHeHwne BpemeHu uukna OB: Bece BpemeHa koHTpons (F_CYC_CO,
oTkaszobesonacHoro gpansepa Moayns, otkazobesonacHoro obmeHa gaHHbIMK)
OOIKHbI 6bITb GonbLLe, YeMm HOBOe BpeMs umkna OB. Ecnu 9To He Tak, Bbl
OOMXKHbI B NEPBYIO ovepeb YBENMUYNTbL 3TN BPEMEHA U 3arpy3ntb 1X Ao TOro,
Kak 6ygeT yctaHoBneHo Hosoe Bpems umkna OB. NapameTpusauusa sBpemerm
BblnonHeHnss OB uuknmMyeckmx npepbiBaHNn MOXET BbITb M3MeHeHa B S7-
400FH Tonbko Ha BTOpOM Liare. BpemeHa KOHTPOns curHanbHbIX Mogynen
noBblLEHHON 6e30NacHOCTU He MOryT BbITb M3MEHEHbI BO BpeMs paboTbl (CM.
"Hepgonyctumble nameHeHns").

e [lepemelLeHne NCNoNHsAEMbIX Fpynn: ATO COOTBETCTBYET M3MEHEHNIO BPEMEHN
uukna OB ons nognexallen nepemMeLLeHno UCNONHAEMON rpynnbl (CM. BbiLLe).

e HenocpeacTBeHHOE N3MeHEHNE BPEMEH KOHTPOMs 4118 0TKa3obe3onacHbIX
©nokoB: BpemeHa KOHTpONS AOSMKHBbI COOTBETCTBOBATL BpeMeHu umkra OB. B
cny4yae oTkazobe3onacHbix ApanBepHbIX O10KOB BbINOMHATE U3MEHEHUS BO
Bpems paboTbl HEBO3MOXHO (CM. "HegonycTumble nameHeHmsa").

MepBblil BbI3OB 1 XapaKTePUCTUKMU 3anycKa

BHoBb BCTaBneHHble 6r1okn npun nepeoM Bbi30Be UK TENJIOM NyCcke BeayT cebs Kak
npu XonogHoM nycke, 4To o3Ha4vaeT, Hanpumep:

. D,paﬂBepbl Mop,yne|7| M KOMMyHUKaLUOHHbIE OnoKM BbIBOOAT 3aMeHsoLme
3Ha4YeHu.

e bnok F_START B nepBOM LMKIIE€ NOKa3blBAET XONOAHbIN MYCK.

B Takux criyyasx MOXeT oka3aTbCsl HEOOXOAMMbIM BHAYarne ycTaHaBnIMBaTh 9Tu
Groku, He BKIOYasi UX B CUCTEMY CBsI3eld, a 3aTeM 3arpyxaTb ux B CPU nyTtem
3arpy3ku USMeHeHWn. 3Tn Broku MoryT BbiTb BKMHOYEHbI B CUCTEMY CBSI3EN, a
3aTteM 3arpyxeHbl B CPU B BuAe M3MEHEHWI TOMbKO HA BTOPOM LUare.

O6MeH faHHbIMU MeXAy UcnorHAaeMbiMu rpynnamm unm CPU

Bbl 4OMKHBI pa3buTb CBOW AENCTBUS Ha HECKOSBKO LLAroB, eCrin 06MeH AaHHbIMM
[OIMKeH NpoaomkaTbecsa Ha Bcex haszax. 3a ofuMH war MoxeT ObITb BBEAEHO
M3MeHeHWe TomnbKO AN O4HOro NapTHepa no o6meHy Ans 06oux napTHepoB
OOHOBPEMEHHO.

e BcraBka HOBbIX 0TkazobesonacHbix 6110koB ANt 0bMeHa AaHHbIMU Mexay
UcnonHsaembIMu rpynnamMu: 3ameHsiloLmne 3Ha4YeH1s BbIBOAATCH, Noka He ByayT
CUMHXPOHM3MPOBaHbl BHOBb CO3aHHbIe COeQUHEHMS.

Mepepatowasa cTopoHa Bcerga AomkHa bbiTb 3anporpamMmmnpoBaHa u
3arpyxeHa nepBoWn.

MpuHUMmatoLwmnin 6ok MoXeT BbITb YCTAHOBNEH U HEMEANEHHO COeANHEH C
nepegatoLLmm 65I0KOM TONbKO Ha BTOPOM Luare.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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o MOFyT ObITb U3MEHEHbI UCTOYHUKN U NPUEeMHUKN OaHHbIX (T.e. coeanHeHUda oT
BbIXOOHbIX K BXOAHbIM NapameTpam 6riokoB). Takoe n3ameHeHue, OfHako,
HWKOraa He JOMKHO BbIMOMHATLCA AN HEKOTOPOro 3HAYEHMS AaHHbIX
OOHOBPEMEHHO AN NepefaTynka 1 NpUemMHuKa, Tak Kak oqHOBpeMeHHas
aKTMBM3aLUUS HOBbIX COeOUHEHUI He MOXeT OblTb rapaHTupoBaHa. Ecnm a1o
abconTHO HeObBX0AMMO, AENCTBYNTE cnegytowmmM oopasom:

- Ha nepepatolleit CTOpoHe NpUCOeOMHUTE XKenaemMyto CBs3b K HOBOMY,
paHee He UCMOoSb30BaHHOMY BXOAHOMY NapameTpy nepeaaroLlero 6rioka u
3arpyauTe 370 M3MeHeHue. HoBoe 3HayeHne Ha NpuemHuKe Tenepb
[OCTYMHO B MPaBuIbHOM BUE.

- Hacnepaywouem Liare HoBoe coeanHeHNe MOXET ObiTb BbINOMHEHO Ha
CTOpPOHE NPUEeMHMKa, UCMONb3YS B KAYECTBE MCTOYHMKA HOBbIV BbIXOLAHOW
napameTp npuHUMaloLLIero 6roka BMECTO CTAporo. OTO U3MEHEHNE MOXET
GbITb 3arpy>KeHo, YTo NPUBEAET K COrNacoBaHHOMY NepPeKioYeHnto Ha
HOBbIE MYTU NPOXOXOEHUS AaHHbIX.

- HakoHeu, Ha nepegatoLen CTopoHe MoxeT ObITb yaaneHo cTaBliee
Tenepb HEHYXXHbIM COEMHEHME CO CTapblM BXOAHbLIM NapameTpoM
nepepgatoLLero 6roka.

e  OcobeHHO TpyOHON ABNSETCH CUTyauus, Koraa 3ameHsieTca napTHep no
obMeHy AaHHbIMK, T.€. eCrnin NpeanonaraeTcs, YTo CBA3b NepPexoauT K Apyrow
ncnonHaemow rpynne unu k gpyromy CPU. 3To BO3MOXHO TOSLKO B TOM
cryyae, ecnv ons HOBOro napTHepa no obMeHy AaHHbIMU YCTaHOBIIEH BTOPON
KaHan, a 3aTeM fenaeTcs nepeknioYeHne Ha 3T0T KaHarn. 3To UCNonb3yeTcs,
KorAa AaHHble JOMXKHbI NpuHMMaTees ot gpyroro CPU, yem paHblie. OgHako
3TOT NPUHUMUN AeNCTBUTENEH U OBMeHa AaHHbIMU MEXAY UCNOMNHAEMbIMU
rpynnamu.

- Cnpoektnpynte HoBoe coeauHeHne B NetPro u 3arpysnte gaHHble 3TOro
coegunHeHus B pexxkume RUN (aToT war Heobxoanm Tonbko Ans obmeHa
AaHHeiMn CPU-CPU)

- YcTaHOBWTE HOBble KOMMYHUKaLMOHHBbIE BNOKM Ha NepeaaroLLen CTOPOHE U
npuceonTe gaHHble HoBoro coeauHenus (ID, R_ID). CoeaunHute,
CKOMMNUMNUPYWTE U 3arpysnTe Noanexalume nepegadve gaHHble B
nepeaaroLLmin 6rok.

- YcTaHOBUTE HOBblE KOMMYHUKALMOHHBbIE BI0KW Ha NPUHMMAaIOLLIEN
CTOPOHE, NpUCBONTE AaHHble HoBoro coeanHeHns (ID, R_ID), a 3atem
CKOMNUNUpY1TE K 3arpysute ux. B npuemHuke Tenepb AaHHbIE CTApoOro u
HOBOro nepeaaTtyuka.

- Tenepb coegnHeHUst MOTYT GbiTb NEPEKoYEHbl CO CTAaporo Ha HOBbIi
NpUHUMaOLLNIA BNOK, a CTapblil NPUHUMAIOLLIMIA GIIOK MOXET ObITb yaarneH.
Koraa nsmeHeHHas nporpamma 3arpyaeTcsi, HeMeAJIEHHO BbINOMHSETCS
nepekKroYeHne Ha HOBbIV NepeaaTyuk.

- HakoHel, MOxeT ObITb yaaneH cTaBLUMIiA TeNepb U3NULLHUM NepeaaroLLnii
©rnok craporo nepegaryvka, a MoXeT OblTb, U COOTBETCTBYHOLLIEE
coegnHeHne n3 NetPro.

e YpaaneHue ucnonHsemblx rpynn: Ecnu ncnonHsiemas rpynna
nepemMellaeTcs B ApYryto 3a4ady, Bbl HE JOJMKHbI OOQHOBPEMEHHO yaoandaThb
ucrnonHsiemyto rpynny 6noka F_CYC_CO B ctapon 3agadve. Ecnu Bbl
XOTuTe caenatb 370, YTOObI, HAaNpUMep, yaanuTb CTapyto 3agady
NOMHOCTLIO, AENCTBYWTE B ABa 3Tana cnegyroLwmmMm obpasom:

- lMepemectute, CKOMNUUPYITE U 3arpysnTe UCTIONTHAEMYHO rpynny B
HOBYIO 3aauy.

- 3artem yganuTe, CKOMNUIMPYNTE U 3arpy3nTe UCMOSNHSAEMYIO rpynny
6noka F_CYC_CO un3 ctapon 3agaun.
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Hep,onycm Mbleé N3MEeHeHUA

HekoTopble M3MEHEHUS He OOITKHbI BbINMONHATLCS, AAXE €CIlN PEXUM
obecneyeHnss 6e30nacHOCTN OEeaKTUBM3NPOBaH, Tak Kak He MOXeT ObITb
rapaHTMPOBaHO HEMpepbIBHOE (MIaBHOE) UCMONTHEHNE NpOorpamMMbl Nosib3oBaTenNs.
Cnepywouwme nameHeHnss MOryT Bbi3BaTb NPepbIBaHME UCMONTHEHUSA MPOrpamMMbl
nonb3oBatens nnu nepexoq CPU B coctosiHne STOP, unu gaxe npenaTtcTBoBaTb
3arpyske nsameHeHumn B F-nporpamme:

B TekyLlel Bepcun NnpoayKTa M3mMeHeHUs napaMeTpu3aLm CUrHanbHbIX
MoAynen NoBbIWEHHON 6e3onacHOCTM BO BpeMs paboTbl BooOLLe
HEBO3MOXHbI. Mogynn MoryT nony4aTe U3MEHEHHbIE 3HaYEHUsI NapamMeTpoB B
S7-400FH Takke Tonbko nocne yaaneHns u BctaBkn. CurHanbHble Mogynu
noBbILLEeHHON Ge3onacHocTn obHapyxusatoT owmnbky CRC nocne 3arpysku
NepBOro U3MEHEHUS 1 BbIBOAST 3aMEHSIOLLNE 3HAYEHWS.

Kak n npu nameHenunn napametpoB B HW Config, nnaBHble N3MEHEHWS CBOWCTB
cywecTByoLmx coeanHeHni CPU-CPU HEBO3MOXHbI, €CIM U3MEHSAIOTCA
CBOWCTBA, BNUsIOLLNE Ha ceTeBble aapeca. B aTom cnyyae Toxe BbIBOAATCS
3aMeHsloLLIMe 3HaYeHWsl, Noka COCTOSHNE 0Tka3obe30MmacHbIX
KOMMYHWKaLMOHHbIX OMIOKOB HE CTaHeT cornacoBaHHbIM. OgHaKko nmeeTcs
BO3MOXHOCTb JOCTUYb 3TOrO 38 HECKOJSLKO LLAroB C NOMOLLbO
OOMONHUTENBHOIO coeanHeHrust (cM. "OBMeH faHHbIMU MeXAY UCTONHAEMbIMU
rpynnamu nnu CPU"). NameHenne BoiBogos ID n R_ID 6nokos F-SENDR/BO u
F-RCVR/BO He gonyckaeTcs.

YpaneHue n HoBasi yCTaHOBKA aBTOMATUYECKN BBEAEHHbIX 0TKa3o6e3onacHbIX
O0OKOB yNpaBneHns n CUCTEMHOro oTkasobesonacHoro 6noka F_CYC_CO
npueeget k nepexogy CPU B STOP.

To e camoe oTHocuTcs K F S BO u F_S_R: Ecnu Takol oTkazobe3onacHblii
Onok ynansaeTcs, BHOBb BCTABMASIETCS U BKMOYAETCA B CUCTEMY COEANHEHWMN,
To cooTBeTcTBYtowmi 6rok F_R_BO unun F_R_R F BbIBOAUT 3amMeHsoLWwme
3HaYeHus.

MepemelleHre oTkazobeaonacHol F-rpynnbl B Apyrov Knacc npuoputeTa He
JOrnycKaeTcsl.

CxaTtne akzemnnspHbix DB unun FC ncnonHsembix rpynn npuBoauT nocne
atoro k nepexogy CPU B STOP. 3aTtem 3arpyxaeTtcs BcA nporpaMmma.

N3meHeHus nHTepdpenca c otkazobesonacHbiMy Brokamn BbI3biBaeT Nepexos
CPU B coctosiHne STOP. 3atem 3arpyxaeTcsi Bca nporpaMmma.

CucTtembl NOBbILLEHHON Ge3onacHocTn

A5E00085588-02

5-53



lMpoepammuposaHue

5.4.10

3arpy3ka uaMmeHeHum

N3meHeHus B cTaHaAapTHOW nporpamme

/N

Bbl MoxeTe 3arpyxaTtb usmeHeHus, koraga CPU Haxoautcs B pexume RUN,
HEe3aBMCUMO OT TOro, aKkTUBEH pexmM obecneyeHms 6e3onacHOCTM UNn HeT.

3amevyaHue

Ecnu Bbl BbINONHAETE U3MEHEHUS B pasgene nporpamMmmbl nNonb3oBaTend,
obecneunBatoem 6e30nacHOCTb, TO B pexnme obecneveHms 6e3o0nacHOCTY Bbl
He MOXEeTe TaKkKe 3arpyxaTb U3MeHeHUsa Ansa cTaHgapTHoro pasgena. ObpatHoe
n3meHeHue B F-nporpaMmme Takxke paccMaTpuBaeTCsi Kak U3MEHEHNE.

Yka3aHue no 6e3onacHocTu

Ecnne pexunve obecneyvyeHns 6e30nacHOCTN N3MEHSIeTCS CTaHOapTHada
nporpamMmma, 1o He criegyeT nony4artb npasa ocTtyna C NOMOLLbIO napona ana
CPU, Tak kaKk B NPOTUBHOM Clly4vae F-rlporpamma TOXe MOXeT ObITb M3MEHEHa.
BmecTo aToro gomkeH 6bITb COOTBETCTBYOLLNM 06p830M YCTaHOBJIEH YPOBEHb
3aLUNThHI.

MN3meHeHua B F-nporpamme

5-54

3arpyxaTtb nsameHennsi B CPU B pexxvume RUN MOXHO TOMbKO B TOM criyyae, ecnv
pexum obecneyeHns 6e30MacHOCTN He aKTUBEH.

3ameyaHue

Ecnun aKTUBU3NPOBAH PEeXUM UMUTaLNN, TO HEJb3A BbIKMOYaTb PEXNUM
obecneyeHns 6e30NacHOCTM UNK 3arpyxaTb U3MEHEHUS.

ﬂepep, 3arpy3K017| BbIMOJTHAETCA NpoBEpKa, 4YTOObI BbISCHUTL, UMEIOTCS N B
F-nporpamme Onoku ummtauuun. Ecnmn nmetortesa, To 3arpy3ka 3akaH4nBaeTCA.
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MocnepoBaTenbHOCTL AEeNCTBUN

1. WUNameHute F-nporpammy n ckomnunupynte ee (cm. pasgen "Komnunaumsi
F-nporpammbl").

2. Ecnu pexvm nmutauum akTuBn3npoBaH, AeakTUBUPYNTE ero (CMm.
"TectnposaHue F-nporpammel B pexume offline ¢ nomowybto S7-PLCSIM").

3. [eaktuBumsmpynte pexum obecneveHns 6esonacHocTu (CM. pasaen
"NeakTnBmlauusa pexmnma obecneveHus 6esonacHocTn").

4. Bbibepute B CFC komaHgy meHio PLC > Download > Changes Only [JIK >
3arpy3uTtb > Tonbko uameHeHus].
Bcerga oteevavite "Yes [[a]" Ha npocbby NoaATBEpAUTL, YTO Bbl XOTUTE
BHecTn CPU B cnncok Ansa TecTMpoBaHus.

5. Ecnu HeoGxoammo, noBTopsiTe warn ¢ 1 no 4, 4tobbl, HaNpMMep, 3arpy3nTb
N3MEHEHNS Liar 3a Larom.

6. AxkTMBU3MpPYIMTE pexunM obecneyeHus 6e3onacHoOCTM (CM. pasgen
"AkTnBM3auus pexnma obecneveHns 6esonacHocTn").

7. Bbibepute B SIMATIC Manager komaHay meHio Options > Customize Safety
Program [[lJononHuTesnbHble BO3MOXHOCTU > HacTpouTb nporpammy
obecneyeHus 6e3onacHocTH].

B guanorosom okHe "Safety Program — S7 Program [[porpamma obecneveHus
BesonacHocTn — MNporpamma S7]" aktuBM3npynTe ogHy 3a apyron onuum "Online" n
"Offline" n nposepbTe, coBnagatoT nu (online n offline) obLwme KOHTpPONbHLIE KOABI
(cm. "TpoBepka obLLmXx KOHTPOIbHbLIX KOAOB" B pasgene "HavyanbHas npremMka
F-nporpammbl"). Ecnin oHM coBnagatoT, TO 3arpy3ka 3aBepLueHa ycnewHo. Ecnin
HeT, noBTOpUTE War 4 onepauuun 3arpysku. B cnyvae cuctem S7-400FH Bbl
OOJDKHbI BbINOMHUTL 9TO cpaBHeHne anga obomx CPU.

A Yka3aHue no 6e3onacHocTu

Ecnn onepaums 3arpy3ku npepsaHa, Bbl 4OJKHbI MOBTOPUTL 3arpy3ky M3MEHEHUN
(war 4) n npoBepuTb 06LLME KOHTPOSbHbIE koAbl online 1 offline (war 7), 4Tto6bI
06ecneyYnTb CornacoBaHHOCTb AaHHbIX B 3arpy304HON 1 paboyen namsiTy.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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5.4.11

TectnpoBaHue F-nporpammbl

Mocne komMnuNAUUK 1 3arpy3kn Bbl MOXeTe NPOTECTMPOBATL NPOrpamMmy.
TectuposaTb F-nporpamMmmbl MOXHO NEPEKOYEeHNEM B PEXMM TECTUPOBaHNSA B
CFC, ucnonb3sysa komaHgy meHto Test > Test Mode [TecTupoBaTb > Pexum
TecTUpoBaHusl]. B pexume TecTMpoBaHnsi Bbl COEQUHEHBI C CUCTEMON
asToMaTusaumm (CPU) online.

MNpaBuna ans TecTMpoBaHus

/N

/N

5.4.12

Yka3aHue no 6e3onacHocTu

Bbl moxeTe Habnogatb F-nporpammel B pexxume TectupoBaHnst CFC 1 nameHsaTb
HecoeaMHEeHHble BXOAbl 0TKa3obe3onacHbix 6710KOB. MIameHeHust B pexnme online
0TKa300e30MacHbIX BbIXOAOB M aBTOMATUYECKN HAa3HAYEHHbIX BXOAOB/BbIXO0B He
gonyckaetcs u npueoauT K nepexogy CPU B STOP.

YkasaHue no 6esonacHocTu

Ecnu Bbl ncnonb3yete cucremy paspabotku (ES), To nameHeHns napameTpoB, He
CBSI3aHHbIX C obecneyeHneM 6e30nacHOCTU, MOXET MPUBECTU K UBMEHEHUIO
o06LLero KOHTponbHOro koaa asToHoMHowm (offline) F-nporpammbl. 310 3HAUUT, YTO
F-nporpammy, BO3MOXHO, Hy>kHO ByaeT nocrne TeCTMpPOBaHUS NPUHMMaTb CHOBA.
YT106bI 06ECNEYNTb HEM3MEHHOCTb 0BLLEr0 KOHTPOSBHOrO Koda F-nporpammel, Bbl
AOIMKHBI OTMEHUTL BCE U3MEHEHUSI NapamMeTpoB, BHOBb Ha3Ha4MB napameTpam
nepBoOHaYanbHbIe 3Ha4YeHus.

TectupoBaHue F-nporpammbl B pexxume offline ¢ nomowbro S7-
PLCSIM

He Bcerga nmeeTcs BO3MOXHOCTb TeCTUpoBaHus F-nporpamm B peanbHom
cucteme. MakeT nporpamm PLCSim npegHasHadeH ang Toro, YTodbl NOMOYb Bam
TectnpoBaTb F-nporpammbl nytem nmmtauumn CPU Ha MK nnn yctponcrtee
nporpamMmmMupoBaHus.

MNpeanocbinka: KonupoBaHue npoekTa

5-56

HeBO3MOXHO BbINOSTHUTb TEeCTUpoOBaHNE B pexnve offline ¢ ucxogHbIm NMPOEKTOM.
I'IpoeKT [OJDKEH ObITh CKOnupoBaH, N "MUTauna MoxeT ObITb BbINOSIHEHA TOJBKO C
Mcnosib3oBaHMe 3TOro CKONMpPOBaHHOIO NpoekKTa.

3aTem nameHeHnst MoryT ObiTb NepedaHbl B UICXOOHbIN MPOEKT U, Mpu
OeaKTMBMPOBAHHOM pexume obecneveHns 6esonacHocTn, nepepansl B CPU ¢
nomoLubto 3arpy3kn nameHexHmi (Download Changes).

YTtobbl rapaHTUpOBaTh, YTO BCE U3MEHEHWS], COENaHHbIE B TECTOBOM MPOEKTE,
npaBuUibHO caenaHbl U B UCXOOHOM MPOEKTE, Bbl MOXETE NCMOMb30BaTh (PyHKLUMIO
CpaBHEHUS CxeM B JononHuTenNnbHoM F-nakete, 4Tobbl CpaBHUTL UCXOAHbLIV NPOEKT
C MPOEKTOM, UCMonb3oBaHHbIM npu nmutauum (B SIMATIC Manager yepes Options
— Customize Safety Program [[JononHuTenbHbIe BO3MOXHOCTU — HacTporika
nporpammbl obecneyennst 6esonacHoctu], cM. CpaBHeHue F-nporpamm). B
3aBMCMMOCTM OT NOCNe0BaTENbHOCTY PeaaKTUPOBAHKWS, MOXET OKa3aTbCs, YTO
OyayT oTobpaxkeHbl pa3nuyMs B aBTOMaTU4eCKN Ha3Ha4YaeMbix napameTpax (Hanp.,
F_PLK/SIG_l n 1.4.). 3TK pasnmyms MOXHO NPOMrHOPMPOBaTb.

Ecnu PLCSim ucnonb3yeTcs ¢ UCXOAHbLIM NPOEKTOM, TO ero 6osnblue Henb3s
3arpyxaTb B pexume RUN.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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Havano nmutauuu
HencTteynte cneayowmm o6pasom:
1. Bbibepute B SIMATIC Manager nanky ¢ nporpammon (Hanp., S7 Program).
2. Bblbepute komaHgy meHio Options > Customize Safety Program

[AononHuTenbHble BO3MOXHOCTU > HacTpouTs nporpammy o6ecneyeHus
6e3onacHocTH].

Safety Program - FHProjectASIMATIC H-5tation[1]ACPU 417-4 HAS7-Programm(1]

' Offline " Orline Rack:[Ctonka:] 0O Slat: 3 |
’ T : - — Log...
5 kG faticr; 51 HlE=2 |§ T
[Te%@ﬂaﬂ Egnl\ﬂlajl'::;llrhMﬂ] 125"&'”920['[' 1251718 [ogu‘i’ﬁﬂoﬁﬁﬁaoﬁ%ﬁ'b. imulation [[TpoTokonupoBaTs...]
; koa] Mmutaums
Heterence! : B ian ; :
(Seanon] |26.Nav. 1999 DTEDJE[QQJ%?';LE' B‘g%ﬁ?u 374 Compare.., I
koa]

Blocks in the SafetyProgram:
[Bnoku B nporpammMe o6écnevyeHuns 6esonacHocTy]

Blnck [ Syrmbolic Name [ Signa... [ Iritial ., [ Use in Chart | = Save Reference |
I FC51 FC51

2led Coc-Gruppe
7 W B, FLCE2 35 F-Giuppe
= FEIE7  F_OUITES Sirmul._. 2484

= FB377  F_CH_DI Simul.. 3504 I.-‘i‘n.ctive [AkTuBHa]

= FB378  F_CH_DO Sirnul.. df5 Pexum obecnedenus
= FE385  F_M_DI24 Sirmul... Foenacoctul I
= FB386  F_M_DO10 '

Simul...
= FE395  F_CYC_CO Simul... iUnkmwn
; [HeunsBecTHO]
= FR39E  F_PLE Simul_ Bf4E
= FB337  F_PLE D Simul,.. 045 )
= FB398  F_TEST Simul... 7074 e
= FB333  F_TESTC Simul... =]

Frint...
euatatb...

Cloze I pdate | Help I

aKpbITb HOBUTb OMOLL b
MoscHeHus k pucyHky: Block — 6nok; Symbolic Name — cumBonuyeckoe nvs; Signa...= Signature —
KOHTponbHbIM kof; Initial...= Initial value — HayanbHoOe 3HauyeHne; Use in Chart — ucnone3oBaHune B cxeme;
Cyc-Gruppe — LUUKInn4ecKaa rpynna; F-Gruppe — oTKasobes3onacHas rpynna

PesynbTtart: NoasnseTcs guanorosoe okHo "Safety Program — S7 Program

[Mporpamma o6ecneyeHus 6esonacHocTn — MNporpamma S77".

3. Bblbepute kHomnky "Password... [[Maponsb...]" n oTMeHUTe npaBa JocTyna ans
nporpaMmmbl o6ecneyeHns 6e3onacHOCTU. ATO 3HAYUT, YTO NApPOsb ASis
nporpammbl o6ecneyeHns 6esonacHoCTV Oy4eT CHOBa 3anpoLUeH B criyyae
Takux onepauun, Kak KOMNUNISaumMs Unm 3arpyska usmeHeHun s F-nporpammy.

4. Ecnu pexnm obecneveHms 6€30nNacHOCTN HE aKTUBEH, aKTUBU3UPYNTE €ro
(cm. "AkTBU3auua pexnma obecneyeHunsa 6esonacHocTun").

5. LUenkHuTe Ha kHonke "Simulation... [Mmutaumsa...]" n, B OTBET Ha
NOSIBUBLLMINCS 3anpoc, NOATBEPAUTE, YTO Bbl XOTUTE 3aMeHUTb F-6roku
UMMUTaLWOHHBIMI Bnokamu.

6. B nossusiemca ananorosom okHe "Copy [KonupoBaHue]" noarsepaute, 4to
oTaenbHble 00BEKTLI AOMKHbI ObITb 3aMeHeHbIl, ¢ noMoLubto "Yes [[da]" nnm
4YTO BCE O0BEKThI AOMKHbI ObITb 3aMeHeHbI, ¢ nomoLlbio "All [Bee]".
Pesynbtat: OTkasobe3onacHble 6roku F-nporpaMmmbl 3aMeHA0TCA
MMUTaLMOHHbIMK Briokamm ¢ TeM xe nmeHem u3 onbnmotekun Failsafe Blocks:
F-Simulation Blocks [OTkazo6e3onacHble 65oku: Bnoku umutauum F-
nporpammbl]. B TekcToBOM none nog KHomnkow nosiensieTcst crnoeo "Inactive
[He aktusHal".

CucTtembl NOBbILLEHHON Ge3onacHocTn
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7.  AKTMBU3MPYNTE MMUTaALUIO, LLESIKHYB Ha KHOMKe Ans uMutaumm J Ha
naHenu nHctpymeHToB SIMATIC Manager unm BeibopoM KOMaHAbl MEHHO
Options > Simulate Modules [JononHuTenbHble BO3MOXHOCTU >
UmutupoBaTtb moaynu]. [Nocne 3Toro Bce Takne (PyHKLMM YCTPOUCTBa
nporpamMmmMmnpoBaHus, Kak 3arpyska, ctatyc mogynew u 1.4., byayT
obpabatbiBaTbCa NaketoMm PLCSim BMeCTO peanbHbIX MOdyNen.
MHdopmaumio o Tom, kak paboTaTtb ¢ naketom S7-PLCSIM, Bbl HangeTe B
pykoBoacTee /11/.

[ns BbINONHEHUSA TeCcTUpoBaHus 3arpyaute F-nporpammy B BUpTYyanbHeii CPU

naketa PLCSim. iameHeHus B F-nporpaMmy MOXHO 3arpykaTb TOMbKO BMeCTe CO

BCEW nporpammMon, korga BupTtyanbHbin CPU HaxoauTcsa B coctosiHm STOP. B

pexunmMme TeCcTupoBaHusa F-nporpaMmma MOXeT KOHTPONMPOBATLCS, Kak 1 B Criyyae ¢

peanbHbiM CPU.

3ameyaHue

Ecnu BupTyaneHbii CPU naketa PLCSim nepexoant B STOP, Bbl AOMKHbI
cAaenatb crnepytollee:

e COpocbTe namsaTtb BupTyansHoro CPU naketa PLCSim.
e CHoBa 3arpysuTe gaHHble KOHUrypaumm n nporpammy S7.

O 4yeM HYXXHO NOMHUTL Npu uMuTauumu F-nporpamm

/N

5-58

Yka3saHue no 6e3onacHocTu

370 He 3aMeHa PYHKLNOHANbLHOro TecTupoBaHus!

Ecnu nmntauusa nponssoamTcs Ha yCTPOMCTBE NporpammuposanHms nnn ES ¢
dunsnyeckmm oHnariHoBblM coeguHeHnem ¢ CPU, TO Bbl HE AOMKHbI
[eaKTUBM3MpoBaTh pexunmMm obecneyeHms 6€30nacHOCTU U He AOMKHbI NomnyYaTb
npasa goctyna nocpeactsom napons ans CPU.

Korga umuTauus BkrtoueHa, Bce oTkazobesonacHble 6noku B aBToHoMHoM (offline)
nanke 6r1oKoB NporpamMmmbl 3aMEHSI0TCA CNOCOBHON Ha UMUTaLMIO Bepcuen 13
oubnuotekn Failsafe Blocks: F-Simulation Blocks [OTkazo6e3onacHble 6n0ku:
Bnokun umutauum F-nporpammbi]. Broku B 310 GUGNMOTEKE NPUFOLHBI TOJNBKO
ONs MMUTaUMK U He OOIMKHbI 3arpyxaTtbcs B CPU.

3T BNOKMN NMEIDT Takom e MHTepdenc, kKak U1 HopMarbHble 0Tkazobe3onacHble
GIOKM, HO OHU UMEIOT OrpaHUYEHHbIE (PYHKLUMOHANbHbIE BO3MOXHOCTH,
onpegensemble yHKLMOHaNbHbIMU BO3MOXHOCTAMM naketa PLCSim.

Koraa Bbl BbINONHAETE UBMEHEHNSA B MPOrpaMMe B peXnmMe MMmntauum, Bbl MOXETE
yCTaHaBnMBaTb HOBble Gr10KM TonbKo 13 bubnuotekn "F-Simulation Blocks [Bnoku
mmuTaumm F-nporpammel]”. KombuHaums otkazobesonacHbIX U UMUTALMOHHBIX
GrokoB HegonycTnma, n 0 Hel coobLaeTcs npu criegyrowen komnunaumm F-
nporpaMmbl.

[pariBepHble GIIOKM HE NMEIOT JOCTYNa K BXOAaM/BbIXO4aM.

BxoaHble curHanesl moaynen BBoAa NoBbILEHHON 6e30MacHOCTU MOryT ObiThb
n3MeHeHbl B 06pase npouecca Ha Bxogax (PIl) B nakete PLCSim.

O6MmeH gaHHbIMK Mexay CPU He umutupyeTtcs.

B guanorosom okHe "Customize Safety Program [HacTpoiika nporpammel
ob6ecneyeHuns 6e3onacHocTm]" CRC gna uMmmntaumoHHbIX 6110KkoB HEe oToDOpaxaeTcs.
O6LWnIA KOHTPONBHBIV KoA Anst F-nporpammel He paccuMTbIBAETCS, ECNK 3Ta
nporpamma coaepXXvT UMUTaALNOHHbIE OMOKM.
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3arpy3ka F-nporpammbl nocrie uMuTauum

5.4.13

Mepea 3arpy3kon npotectupoBaHHon F-nporpammbl B CPU Bbl 4OMKHBI caenartb
cneaywoulee:

1. BbIKNO4MTE UMUTALMIO, LENKHYB Ha kKHomke "Simulation Off [BeikniounTtb
nmuTaumio]" B ananoroBom okHe "Safety Program — S7 Program [[Mporpamma
obecneyeHns besonacHoctu — MNMporpamma S77".

PesynbTtat: B nanky 6nokoB konvpytoTtca 6noku n3 6ubnmotekn Failsafe
Blocks: F-User Blocks [OTkazo6e3onacHble 65roku: OTkasobe3onacHble
6noku nonb3oBarens).

2. CHoBa ckomnunupymnTe cxembl CFC, ecnu B HUX ObInn caenaHbl Kakue-nmbo
N3MEHEHUS.

MU3meHeHue F-KOHCTaHT B pexume tectupoBaHusa CFC

B pexume TectupoaHuns CFC (V5.2 u Bbille) MOXHO U3MEHSITb BO Bpems paboThbl
(RUN) F-koHCTaHTbI (He BKNIOYEHHbIE B CUCTEMY CBSA3EN BXOAbl U BbIXOAbI
oTka3obe3onacHbix 6510koB). B criydae nporpamm obecneveHns 6e3onacHOCT 31O
[0nycKaeTCsi TONMbKO B TOM Crny4ae, ecnu pexum obecnevyeHns 6esonacHocTu
AeaktnsusnpoaH. OrpaHu4eHni Ha NSMEHeHe CTaHdapTHLIX NapaMeTpoB HeT.

ﬂpaBMna AnA n3ameHeHnsa F-KOHCTaHT

e B cny4yae napameTpoB, NpeAcTaBneHHbIX B 0OTkasobesonacHoM chopmate
JaHHbIX, MOXXHO U3MEHATb ToNbKo KoMnoHeHTbl DATA, Ho He COMPLEM wnun
PARID.

. Henb3sa nameHaTb BbIXogHbIE napamMmeTpbl 1 BbIBOAbI, NMOJ1y4Yawowmne 3Ha4veHnd
aBTOMaTUYECKN.

MpeanochbInku

ﬂepep, BKITIOHEHNEM peXunma TeCTupoBaHUA CFC yGGDMTer, YTO BbINOJIHEHbI
crnefnywwmne npeanocCblyiku:

e CPU pomxeH HaxoaunTbcs B pexxume RUN.

e Pexum obecneyenunsa 6esonacHocTn F-nporpammbl JOIMKEH ObITh
AeaktuBmpoBaH. Ecnn 1o He Tak, Bbl MONy4YMTE 3anpoc Ha AeaKTUBU3aLMIO
pexuma obecneveHms 6e3onacHOCTU, Koraa Bbl NOMNbITAETECH UBMEHUTL
nepBbIi NapameTp.

3ameyaHue

M3meHeHne F-KoHCTaHT B pexume obecneveHns 6e3onacHOCTU Bceraa BbI30BET
nepexop B 6e3onacHoe coctosiHue (CPU B STOP).

[ns nameHeHusa F-KOHCTaHT Bbl AOMXHbI BBECTU F-naponb. OTOT Napornb Takou xe,
KakoW MCnonb3yeTcs AN KOMNUASALUMK U 3arpy3kn nsmeHeHunin. B sasucumocTn ot
YPOBHS 3awwuThl, ycTaHoBreHHoro and CPU, MoxeT okasaTbCs Takke
HeobxoaMMbIM YAOCTOBEPEHME NIMYHOCTY ANs OHNanHoBoro coeanHeHns B CPU,
KOTOpoOe 3anpalunsaeTcs B cliyvyae HeobxoanmocTu.
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N3meHeHMe oTKa3o6e30nacHbIX BXOAOB U BbIXOAOB

1.

2.
3.

AKTMBU3NpYNTE pexnm TecTupoBaHusa ansa cxemol B CFC, ncnonbsys komaHgy
MeHio Test > Test Mode [TectTupoBaTtb > Pexum TectupoBaHus].

OTkpoviTe TabnnyHoe npeacTasneHve oTkasobesonacHoro 6roka.
Bbibepute BXxO4 Unn BbIXO4, KOTOPLIN Bbl XOTUTE U3MEHUTL, U OTKPOMTE,
HanpumMep, ABoMHbIM LWenykom Object Properties [CBonicTBa 06bekTal.

PesynbTart: NosiBnaeTtca gnanorosoe okHo "Select Structure Element [Bribop
anemMeHTa CTpYKTypbI]".

Sefect Structure Elémenl [BeiGop anemeHTa cTpyKTypeI]

Structure: [CTpykTypa:]

Clase

SIM_| [STRUCT] " SIMULATION VALUE!
- DATA[BOOL]: O

-~ PAR_ID [wORD]: 16821

- COMPLEM [wORD]: 168#FFFF

Properties - Input/Output [CBocTBa — Bxoa/Beixoa] E3 I

Walue: [BHaveHne] IE

Camment: |
[KommeHTapwir:]

Black:[Brok:] F CH D15
|/0: [Bxoa/ebixon] D&TA - IN[EOOL)

i~ [mwieitleHeenaumoe]

F Wattled [Habnionaempel]

Impu:urt',e'E:.:p'ur[,-?;._ssistani:r[AeevCTeHT umnopTa/akcnopta (IEA)]
[ IE& parameter [MapameTp|IEA]

™ IE& intsrconriection [CoeuHenve IEA]

casel| |

[OTMeHuTb] [[omouib]

5-60

[Baxapl LLenkHUTe Ha anemMeHTe cTpykTypbl DATA B AnanoroBoM OkHe
"Select Structure Element [Bbibop anemeHTa cTpyKkTyphbI]".

PesynbTart: MNosenseTca ananorosoe okHo "Properties — Inputs/Outputs
[CeoiicTBa - Bxogpl/Beixoabl]".

BBegute xenaemoe 3HauyeHne B TekcToBoe none "Value [SHaveHune]" n
noaTeepauTe wen4ykom Ha "OK".

3akponTe guanoroBoe okHo "Select Structure Element [Bbibop anemeHTa
CTPyKTYpbl]". ECNn n3ameHeHne BO3MOXHO, NOSIBASIETCS OKOLUKO C M3MEHEHHBIM
3Ha4YeHneM, KOTOPOe Bbl AOMKHbI NOATBEPANTL C nomMoLlbto OK.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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7. Ecnu nameHeHne HEBO3MOXHO, Bbl nony4yunte coobuieHue, Tpe6yr0Lu,ee oT
BacC yCTpaHUTb NPUYNHY ownbkn. Toraa Bbl OOIMKHbI NOBTOPUTL WWarn ¢ 3 no
6.

PesyanaT: HoBoe 3HayeHune 3arpyxaetcsd B CPUn 0T06pa>KaeTc;1 Ha BXoae unnn
BbIXo[e.

MNocne geakTnBmMsauum pexnma TeCtmpoBaHuA CFC HeT BO3MOXXHOCTH
KOMMNUITMPOBAThb U 3arpyxartb USMEHEHUA, Nnoka He 6y,qu aKTUBU3NPOBAH peEXM
obecneyeHns 6e3onacHOCTU, Tak Kak Bce Heobxoanmble U3MeHeHUS Bbinn
caenaHbl, Koraa N3aMeHsancsa Kaxabin napamMmeTp B OTAOEJIbHOCTU.

5.4.14 OTo6paxeHune nHcpopmauum

[ns otobpaxeHns nHdpopmauun B F-nporpamme:
1. Bbigenute B SIMATIC Manager nanky ¢ nporpammonu (Hanp., "S7 Program").

2. Bblbepute komaHgy meHio Options > Customize Safety Program
[AononHuTenbHble BO3MOXHOCTU > HacTpouTb nporpammMy o6ecneveHus
6e3onacHocTH].

Safety Program - FHProject\SIMATIC H-5tation[1)ACPU 417-4 H\S57-Programm(1]

&+ Offlire ' Orline Rack: [Croiika:] O Slat: 3
B ; Log... '
Eurrent Compitatian; 51 { IS LR =5 I i
[Tekyluas koMnunsaums] lEE..ﬁ.ug:EDDD R [OGuﬂﬁ:hakoﬁggnubml;bl Gl [MMPOTOKOPOBATH.....
koZ]
Fieference! 2B Moy 1999 07:50:16  Owerall Signature; !33?9 :
[StanoH] JER [O6Lwmin KOHngohbel —te%m‘]—]
Blocks in the Satety Progranm: kon]
[Bnoku B nporpamme obecneyeHunss 6esonacHocTH]
Elack | Symbolic Name | Signa... [ Initial .. | Usein Chart | = Save Reference l
e = s
kel ALRRE Simuilatian, . |
o FeaE7 F_GAUITES 1b85 248a
ﬁ' FB377 F_CH_DI edlb 3804 llnactive [HeaktnBHa]
fFe378  F_CH_DO BeBa  di58 [Pexum obecneuerius
ﬁ' FB 385 F_h_Dl24 Obfb d3hc
ﬁ' FB 336 F_k_D0O10 1c97 ahdd 5
ILJ ki
ﬁ' FB395 F_CvC_CO 57dE E317 Hgmgggﬁ:’;m]
ﬁ' FB 396 F_PLE. ehbd Brd6
& Feaa7 F_PLE_O 53be fo45 e
ﬁ' FB398 F_TEST 054 T07d fiaporms—1
e F_TESTC e7e8  Gcle |
Frint,..
fieTarars. ..
Lloze | Lpdate Help
[3akpbiTb] [O6HOBUTB] [MomoLub]
MosacHeHwns k pucyHky: Block — 6nok; Symbolic Name — cumBonnyeckoe ums; Signa...= Signature —
KOHTpOnbHbIM kog; Initial...= Initial value — HayanbHoOe 3HauyeHne; Use in Chart — ucnons3oBaHne B CxeMe;

Cyc-Gruppe — umknuyeckas rpynna; F-Gruppe — oTkaso6esonacHas rpynna
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5.4.15

PesynbTart: NosiBnaetca agnanorosoe okHo "Safety Program — S7 Program
[Mporpamma obecnevernnsa 6esonacHoctu — MNMporpamma S7]". B F-nporpamme,
oHnanHoBou (Ha CPU) nnm aBTOHOMHON (B yCTPOWCTBE MPOrpaMMMpOBaHUS UIn
ES), otobpaxaeTcs cnegytowas Hpopmauus:

CI'II/ICOK BCeX 6J'IOKOB C Ux KOHTpOJ‘IbeIMl/I Ko4aMun n nx KOHTpOJ‘IbeIMVI KogamMmu
Ha4varnbHbIX 3HAYEHUN

Hatan KOHTpOﬂbeIIZ Kog, nocnegHen KOMNUNAUMKM U camMbiX NOCNEAHNX
COXPaHEeHHbIX 3TalmOHHbIX AaHHbIX

YKkazaHue Ha To, COOTBETCTBYIOT N APYr APYrY KO UCTOYHMKA, 3arpy30dHas 1
paboyasi namsTb

CoxpaHeHMe STAaNTIOHHbIX AAHHbIX

Bbl MOXXeTe COXpaHUTb BCe AaHHble nporpaMmbl (CXembl, NnapaMeTpbl 1 T.4.) B
Ka4yecTBe 3TaNoHHbIX AaHHbIX ANS UCNONb30BaHUS MX B LIENSX CPaBHEHUS!, eCrin
HeobxoaMmo.

MocnepoBaTenbHOCTL AEeNCTBUN
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[na coxpaHeHusi aTanoHHbIX AaHHbIX F-nporpamMmmbl AeACTBYITE crneayowmnm
obpasom:

1.
2.

Bbibepute B SIMATIC Manager nanky ¢ nporpammon (Hanp., "S7 Program").

Beibepute komaHay meHio Options > Customize Safety Program
[dononHuTenbHbIe BO3MOXHOCTK > HacTpouTb nporpammy obecneyeHus
6e3onacHocTu]. [NoaBnseTtca guanorosoe okHo "Safety Program — S7
Program [[porpamma obecneyeHus 6esonacHoctn — MNporpamma S77".

LenkHuTe Ha kHonke "Save Reference [CoxpaHuTb aTanoH]". [Nocne aTtoro Bbl
nosny4yuTe eLle OA4MH 3anpoc 0 He0HBXOANMOCTU COXPaHEHMWS 3TaNIOHHbIX
[JaHHbIX. Y Bac eCTb jBe BO3MOXHOCTMU:

- TMoaTteepaute ¢ nomolubto "Yes [[a]", ecnu Bbl XOTUTE, YTOOLI BCS
UHopmaums B Briokax TekyLlero npoekta bbina coxpaHeHa B kavyecTse
3TanoHHoW nHopmauun. Bes cywecTsytowas atanoHHas nHdopmaums
OyneTt 3ameHeHa.

- OtmenuTe ¢ nomousto "No [HeT]", ecnu Bbl HEe XOTUTE COXpaHATb
3TarnoHHbIE AaHHble.

Cuctembl NoBblLLEHHON 6e3onacHoCTH
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5.4.16 CpaBHeHue F-nporpamm

Bbl MOXeTe cpaBHUTL ABa COCTOSAHWUS F-nporpammbl B yCTPOWCTBE
nporpammupoBaHus/ES nnu online Ha ocHoBe cneaylLWwmnx KpuTepues:

e OO KOHTPOMbHbIV KO,

e OrtaenbHble KOHTPOJIbHbIE KOAbl

e 3HayeHus napameTpoB

. M3meHeHHble unm yoaneHHble OnoKM U coeMHeHUs N T.A4.

Eupal Fum— FHProjectASIMATIC H-Station[1)ACPU 417-4 HAS7-Programm(1]

*' Program [Mporpammal

Eompare Proaram with! |Heference [3TanoH]
[CpaBHuTb Nporpammy c:]

" Reference [STanoH]

¥ Block Wiew [Mpencrasnexve 6nokos]  ChartYiew [MpeactaeneHve cxem]

= Rezult of the Companzan of the S atety Blocks [PesyasTat cpaBHeHya-oTkasobesonacHbix-bokos]
O+erall Signature Mat [dentical,| [O6WNIA KOHTPOMBHBINA KOL, HE OAMHAKOB]
LA AFHProjectSIMATIC H-Station118CRL 471 7-4 HYS7-Programm(] ]

D4 AFHProjecth S IMATIC H-Stationf115CRLL 4174 HAS 7-Frogramm{1]
The following differences were found on comparing the blocks: [Mpy cpaBHeHnn 6rokoB HanaeHs! crieayolme

Start |
—y.

- L[N
J Browsze [piCMOTp ] B j

pasnu4us]
[Bnok CumBonuyeckoe uma]__[TekyLinii npoekxT] [STanoH]
Block I Symbalic Name Current F'n:nieu:tl Heferéni:él -
= FCH] Cyc-Gruppe 2led 24114
= FCEZ F-Gruppe 3che 126
= FR3ET F_QUITES 1685 ad23
= FRIVT F_CH_[ edlb
= FRa7a F_CH_DO Beba
= FR3d F_IM_D24 03 _v_‘

=]|

LCloze
aKpbITH

CucTtembl NOBbILLEHHON Ge3onacHocTn
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YTO MOXHO cpaBHUBATL?

Bbl MOXXeTe cpaBHMBaTL criefytolliee, He3aBUCMMO OT TOro, BblIGpanu nu Bbl
"Program [[Mporpamma]" unu "Reference [OtanoH]":

Mporpamma |CpaBHeHue C
3TanoHom (3TanoH aton nporpaMmbl)
COCTOsIHMEeM nepen (cocTosiHWe nepepn nocrneaHen reHepaumen
nocnegHen reHepaumen 3TOM NPOrpamMmbl)
OHNIAMHOBbLIM COCTOsIHWEM  |(OHNAHOBOE COCTOSIHWE 3TOW NporpamMMbl)
nporpaMmonm (nobas aBTOHOMHas nporpamma)

ATanoH CpaBHeHue C

TEKYLLMM NPOEKTOM

(aBTOHOMHasi nporpamma)

COCTOsIHMEM nepen
nocnegHen reHepaumen

(cocTosiHMe nepepn nocrneaHen reHepaumen
3TOW Nporpammbl)

OH1aNHOBbLIM COCTOSIHUEM

(oHNaiHOBOE COCTOsIHME 3TOW Nporpammbil)

nporpaMmonm

(ntob6asi aBTOHOMHas nporpamma)

MocnepoBaTenbHOCTL AEeNCTBUN
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[ns cpaBHeHus AByx F-nporpamm gencreynTe cnegyrowmmMm obpasom:

1. Bbibepute B SIMATIC Manager nanky ¢ nporpammon (Hanp., "S7 Program").

2. Bblbepute komaHgy meHio Options > Customize Safety Program
[dononHuTenbHble BO3MOXHOCTU > HacTpouTb nporpammy o6ecneyeHus
6e3onacHocTu]. lNMosenseTca gnanorosoe okHo "Safety Program — S7
Program [[Nporpamma o6ecnedeHns 6esonacHocTu — Nporpamma S7]".

3. Bbibepute kHonky "Compare...[CpaBHuTb...]". [losBnseTca AnanoroBoe okHO
"Compare Programs [CpaBHeHwue nporpamm]"”.

4. Bbibepute nporpammebl, KOTOPbIE Bbl XOTUTE cpaBHUBaTb. Ecnv Heobxoammo,
And BBOAA NyTw Ucnonb3ymnTe kHonky "Browse... [[pocmoTp...]"

5. Bbibepute kHonky "Start [[yck]".

PesynbTat oTobpaxaeTcs B AnManoroBOM OKHE Ha ypoBHe BrOKOB UNN CXeM U
MOXeT ObITb pacneyataH ¢ MOMOLLbIO kKHoMKkK "Print [MevaTaTtb]". KOHTpOnbHbIE
Koabl oTAenNbHbIX ByI0KOB 0TOBpaxatTcs B 6riouHoM npeactasnexun (Block View).
N3meHeHus cxem, BNOKOB 1 MCNONMHAEMBIX Fpynn oTobpaxalTca B NpeacTaBneHum
cxem (Chart View). 3gecb Bbl MOXETE Takke yBUAETb, UBMEHUNNCH N
KOHTPOrbHbIE KOAbI OTka3obe3onacHbIX 6oKoB.
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Mpozpammuposarue

A Yka3aHue no 6e3onacHocTu

Ha Bxoge F_CNT_W 6noka F_TESTC otobpaxaeTcs Konn4ecTeo
oTkasobesonacHbix kogosblx 6rnokos (FB n FC ncnonHsemsix rpynn) B paboyen
namsatu. Ecnu B F-nporpamme caenaHbl USMEHEHUs!, TO MOXXHO OXuaaTb
WU3MEHEHWU 3TOro NapameTpa B pasgene nporpaMMbl, KOTOPBIN yxKe Bbln NPUHAT.

Mpu cpaBHEHUM CXEM CreayoLmnX BXOO0B/BbIXOAOB GrIOKOB pasnuyns MoryT
ObITb NMPOUrHOPMPOBAHbI, TaK Kak OHW Bbl3BaHbl BHYTPEHHUMU U3MEHEHUSIMU B
F-nporpamme. 3T M3aMeHeHMs1 MOryT ObITb Bbi3BaHbl, HANPUMeEp, CXaTuem
onokoB gaHHbIX B CFC.

Bxoa/Bbixog 6noka

F TESTC TESTM DB, CYC DB

F PLK SIG, SIG_I, CYC_DB, TEST DB, TESTC DB, TESTM_DB

F_PLK_.O SIG_O, SIG_O_I

OGLLMI KOHTPOMbHbIV KOA, TEM HE MeHee, KOHEYHO, UBMEHSIETCS, U pasnmuuus
[AOIMKHbI ObITb YYTEHbI NPY NPUEMKE.

CpaBHeHue ¢ F-nporpammon B pexxume online

A Yka3aHue no 6e3onacHocTu

Koraa BbinonHseTcsa cpaBHeHue ¢ F-nporpammon B pexume online, To
oTobpaxaeTcs, COOTBETCTBYIOT N APYr APYry UCTOYHMK, 3arpy3oyHas u paboyas
namsTb (3TO AaeT BO3MOXHOCTb OBHapyxuBaTb HeJoMyCTUMble MaHUNYIALUK C
AaHHbIMW BO BXOAHbIX NapameTpax obecnedyeHns 6esonacHocTn B pabouen
NamsT, He BKITOYEHHbIX B cucTemy coeanHeHun). Cm. "Mposepka obLmx
KOHTPOMbHbIX k0AoB" B pasaene "HavanbHas npuemka F-nporpammbl”.
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5.4.17
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MpoTtokonupoBaHue F-nporpammel

[ns 3anpoca npoTokonos F-nporpammel AeCTBynTE cneayowmum obpasom:
1. Bbibepute B SIMATIC Manager nanky ¢ nporpammon (Hanp., "S7 Program").

2. Bblbepute komaHgy meHo Options > Customize Safety Program
[dononHuTenbHble BO3MOXHOCTU > HacTpouTb nporpammy o6ecneyeHus
6e3onacHocTu]. lNMosenseTca gnanorosoe okHo "Safety Program — S7
Program [[Nporpamma o6ecnedeHns 6esonacHocTu — Nporpamma S7]".

3. Bbibepute kHormky "Log... [[poTokonuposaTs...]". [osenaeTca agnanorosoe
OkHO "Logs [[MpoTokonbl]". Ha oTaenbHbIX 3aknagkax nosiBNSTCS criegyrowme
NPOTOKOIbI:

- Consistency check [[poBepka cornacosaHHoCTU] — [1poTokON NnocneaHemn
NPOBEPKMN COrNacoBaHHOCTH

- Compilation [Komnunsauua] — NpoTokon nocnegHen KOMNUIALnn
- Download [3arpyska] — MpoTokon nocnegHen 3arpysku

4. Bbibepute gna otobpaXeHus O4MH U3 CrieayoLmnx BapuaHToB:
- Only errors [Tonbko owmnbku]
- Only errors and warnings [Tonbko oWwnbKN 1 NpeaynpexaeHns]
- All[Bce]

5. LWenkHuTe Ha kHonke "Page Setup [HacTtpoiika ctpaHuubl]" ona onpegeneHus
dopmata neyatu (Mo KenaHuio).

6. Ecnn Heobxogumo, pacnevyaTanTe )enaemMbliin MPOTOKON C MOMOLLIO KHOMKK
"Print [MevaTtaTsb]".
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5.4.18

PacnevaTtka F-nporpammbi

[ns pacneyaTtku BCex BaxHbIX aHHbIX NpOeKTa AeNCTBYWUTE crnegyrolwmmMm obpasom:

1. Bbibepute B SIMATIC Manager nanky ¢ nporpammon (Hanp., "S7 Program").

2. Bblbepute komaHgy meHo Options > Customize Safety Program
[dononHuTenbHble BO3MOXHOCTU > HacTpouTb nporpammy o6ecneyeHus
6e3onacHocTu]. lNMosenseTca gnanorosoe okHo "Safety Program — S7
Program [[porpamma o6ecnedeHns 6esonacHocTu — Nporpamma S7]".

3. Haxwmwute kHonky "Print [MevaTtats]". 3aTem Bbl MOXeTe BbibpaThb pasgensl

npoeKTa, KOTOpble Bbl XOTUTE pacnevyaTtaTb:

- Cxewmbl CFC

- F-nporpammy (Bce oTkazobesonacHble 61oku 1 Bce GroKM AaHHbIX 13

ucronHsiemblx F-rpynn ).

- KoHcurypaumto annapatypbl ¢ napameTpamu Mogynen

Safety Program [Mporpamma o6ecney. 6esonacHocTu] i

Fleaze select the data to be printed
[BbibepuTe, noxanyicTa, aHHbIe Ans pacnevaTku]

[T Chart [Cxema]
v S afety Program [Igporpamma obecneyeHus
e

30MacHoCTu]
™ Hw Configuration [Kondurypauus annapatypbi]

Cancel Help

|

[OTMeHNTD] [Momolub]

B pacneyaTke F-nporpaMmbl NOsSIBNAIOTCA Takke OBLLMIA KOHTPOMbHbIN KoA 1 gaTta

nocnegHen KOMIMNAUUK. 3TO BaXKHO ANs npuneMKun

F-nporpammbl Ha mecTe (Hanp.,

BHELUHMM 3kcnepToM). OBLLMIA KOHTPOSbHBIN KO, CKOMMUITMPOBAHHOM
F-nporpammbl nosiBNSETCH B pacnevaTtke ABaxdbl: OAVH pa3 B pa3gene
WMHopMaLmy 0 NporpamMmme Kak 3HavyeHue nanku 6/10KoB U OOWH pa3 B HXKHEM
KOMNOHTUTYIE Kak 3Ha4YeHne u3 uctodHmka (cMm. "MpoBepka 06LLMX KOHTPOSBHBIX
koaoB" B pasaene "HavanbHas npuemka F-nporpammbl”).

CucTtembl NOBbILLEHHON Ge3onacHoCcTn
A5E00085588-02

5-67



lMpoepammuposaHue

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
5-68 A5E00085588-02



	5. Программирование
	5.1. Обзор
	5.1.1. Структура F-программы
	5.1.2. Блоки F-программы

	5.2. Создание F-программ
	5.2.1. Указания по безопасности для программирования
	5.2.2. Создание F-программы - основная последовательность действий
	5.2.3. Определение структуры программы
	5.2.4. Вставка схем CFC
	5.2.5. Вставка исполняемых групп

	5.3. Вставки и взаимное соединение отказобезопасных блоков
	5.3.1. Вставка отказобезопасных блоков
	5.3.2. Автоматически вставляемые отказобезопасные блоки
	5.3.3. Соединение и парамтризация отказобезопасных блоков
	5.3.4. Определение последовательности исполнения
	5.3.5. Соединение отказобезопасных драйверов
	5.3.6. Пассивизация и повторное включение в систему каналов ввода и вывода
	5.3.7. Программирование защиты от запуска
	5.3.8. Пример: Повторное включение в систему после запуска F-программы
	5.3.9. Установка и параметризация контроля времени F-цикла
	5.3.10. Соединение отказобезопасных коммуникационных блоков
	5.3.10.1. Программирование обмена данными между F-программами на различных CPU
	5.3.10.2. Программирование обмена данными между исполняемыми F-группами внутри CPU
	5.3.10.3. Программирование обмена данными между F-программой и стандартной программой пользователя


	5.4. Обработка F-программы
	5.4.1. Управление F-программой
	5.4.2. Деактивация режима обеспечения безопасности
	5.4.3. Активизация режима обеспечения безопасности
	5.4.4. Компиляция F-программы
	5.4.5. Компиляция в качестве программы
	5.4.6. Создание типовых отказобезопасных блоков
	5.4.7. Загрузка F-программы
	5.4.8. Загрузка всей F-программы
	5.4.9. Изменения F-программы в режиме RUN
	5.4.10. Загрузка изменений
	5.4.11. Тестирование F-программы
	5.4.12. Тестирование F-программы в режиме offline с помощью S7-PLCSIM
	5.4.13. Изменение F-констант в режиме тестирования CFC
	5.4.14. Отображение информации
	5.4.15. Сохранение эталонных данных
	5.4.16. Сравнение F-программ
	5.4.17. Протоколирование F-программы
	5.4.18. Распечатка F-программы



