2 MNMepBble waru

2.1 BBeneHue

OTo BBeleHVe Ha KOHKPETHbIX NpMMepax NpoBeeT Bac Yepes BCe Laru, KoTopble
Heob6XxoaMMO BbINOMHWTL AN BBOAA CUCTEMbI B IeNCTBME, BNIOTb A0 NOSyYeHNs
paGoTaloLLero NpunoXeHusl, 4asas BaM BO3MOXHOCTb MOHSATb 1 NPOCMOTPETb, Kak
paGoTaeT cucTeMa aBToMaTM3aLMM NOBbILLEHHOW 6e30NacHOCTU, U Kak oHa BedeT
cebs B cnyyae HencnpaBHOCTU N OLLNGKN.

MpuMepbl NpeagHa3HaYeHbl Ans Toro, YToobl NOMOYbL BaM B paboTe:
e C CUCTEMOM noBblLLeHHon 6e3onacHocTn S7-400F

e C OTKaA30yCTOMYMBOW CUCTEMOW NoBbILeHHOW 6e3onacHocTu S7-400FH

OcHoBHasa nocrnegoBaTesibHOCTb AeVUCTBUN
BbinonHuTe wWar 3a warom crnegyoLine 3agaym:
e MoHTax annapaTypbl
e [lpoeKkTMpoBaHMe CUCTEMbI MOBbLILLEHHOW 6€30MacHOCTH
e Cospganwve F-nporpammy Ha CFC

(] BBoga B aelicTBMe cMCTEMbI NOBbILLEHHOW 6e30MacHOCTU U npoBepka
npaBuUIibHOCTU ee pa6OTb|

3aTeM Ha ee OCHOBE Bbl CMOXETe CNpOeKTUPOBaTb OTKa30yCTONYMBYIO CUCTEMY
NoBbILLEHHON 6e30nacHOCTw.

Mpeanaraemble NpUMepbl NPOEKTOB
[lBa npumMepa NpoeKToB Bbl MOXETe HanTK B kKaTanore step7\Examples:
e Fproject — anga cuctembl NOBbILLEHHON Ge30MacHOCTH
e Fhprojec — Ans 0TKa30yCTON4YMBOWM CUCTEMbI NMOBbILLEHHOV 6E€30MacHOCTM
Bbl MOXeTe Mcnonb3oBaTh 3TV NPUMEpPbI AN NPOBEPKN pesyrbTaTos
NPOEKTUPOBaHNS, ONMUCAHHbIX HIXE.

Maponum
Maponu ans npegnaraemblX NPOEKTOB:
e [laponb ana CPU: anna

e [laponb anga nporpammbl o6ecnedeHns 6esonacHocTu: otto

CucTtembl NOBbILLEHHON Ge3onacHocTn
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2.2 Cucrtema noBblileHHOW 6e3onacHocTu — [NepBble waru

221 Cuctema noBbILEHHOW 6€30MacHOCTU, MOHTaX annapaTypbl

Ha cnepytowem p1cyHke nokasaH npuMep KoHUrypaumm annaparypbi.

MporpammupyembI i OpnHokaHanbHoe .

KoHTponnep S7-400F OAHOCTOPOHHEe yCTPOUCTBO
AeLeHTpann3oBaHHOMN
nepucdepun ET 200M

il

OLM/OBT [] HTH" |

BoOnoKoHHO-ONTUYEeCKUM CurHanbHble moaynu
Kabenb NoBbILIEeHHON
Oe3onacHocTUn

Bam HY>XHbI criegyroLwine annapatHble KOMMNOHEHTbI:

e [IporpamMmmupyeMbIin IOMMYECKUIA KOHTPOMMEpP, COCTOALLMI U3:

1 MoHTaxHon ctorkn (UR2-H)
1 6noka nutanug (PS 407 10A)
1 CPU 417-4H

e YCTPONCTBO AeueHTpanusosaHHon nepudepun ET 200M ¢ akTnBHOW 3agHew
LLUMHOW, COCTOSILLEE U3:

1 6noka nutanmsa (PS307 5A)
11IM 153-2 FO ¢ 1 OLM 12M (mMoaynb onTUYeCKOn CBSA3M)

1 umdppoBoro moaynsa BBoAa NoBbileHHoW 6e3onacHocTn (SM 326F DI
24xDC24V)

1 umdpoBoro moayns BbIBOAA NOBbILEHHON 6e3onacHocTn (SM 326F
DO10xDC24V/2A)

o [lpyrne npnHagnexHocTu

2-2

Kabenn PROFIBUS u coeanHutenu

MnacTmaccoBbI BONIOKOHHO-ONTUYECKNIA Kabenb (2,2 MM)

Cuctembl NoBbiLLEHHON 6e3onacHoCcTH
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YcTaHoBMTE OBYXMNO3ULMOHHbBIE NepekniodaTenu Ans oTaeNbHbIX KOMMNOHEHTOB
crnegyowmm obpasom:

OLM 12M Termination [TepmuHaTop] ON [BkN] kKaHan 1
S1=1, S2=0 (1,5 M6wuT/c)

S3=1 (MoOHUTOp BbIKN, KaHan 3), S4=S5=0 (nNMHelHbIN pexnm kaHan 3)
S6=1 (MOHUTOp BbIKN, KaHan 2), S7=S8=0 (NMHeHbIN pexnm KkaHan 2)
IM153-2 FO Agpec PROFIBUS 3
SM 326F DI 24 Agpec mogynsi 8
(HaxoguTCA TONbKO Ha 0OPaTHOWM CTOPOHE; TOJMBLKO LWaramm no 8)
SM 326F DO10 Agpec moayns 24

(HaXO/J,VITCFI TOJIbKO Ha 06paTHOI7I CTOpPOHE; TOJIbKO Waramm no 8)

JononHutenbHas MHcgpopmauums

MoapobHble onncaHns annapaTHbIX KOMMNOHEHTOB MOXXHO HAWTW B CReAyHLLNX
pykoBoAcTBax:

S7-400, M7-400 Programmable Controllers, Installation and Module
Specifications [[Mporpammupyemsle koHTponnepsbl S7-400, M7-400, MoHTax 1
OaHHble moayrnen)

Cucrtema aBtomatmsaumm S7-400 H, OTka3oycTon4mBblE CUCTEMDI

S7-300 Programmable Controller, Fail-Safe Signal Modules
[Mporpammupyembin koHTponnep S7-300, CurHanbHble MOOYN MOBLILLEHHOW
©e3onacHocTH]

CucTtembl NOBbILLEHHON Ge3onacHocTn
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2.2.2 MpoekTupoBaHue cMCTEeMbl NOBbILLEHHOW 6Ge3onacHoCcTn

Cnepytolume Laru nokasbiBatoT, Kak co3aaTb HOBbIA NPOEKT U CKOHDUTYpMpoBaTh
annapaTtHyo CTPYKTYpY, ONMCAHHYHO BbILLE.

MNocnepoBaTenbHOCTL AEeNCTBUN

1.  Ortkponte SIMATIC Manager n co3gaite HOBbI NPOEKT Noj Ha3BaHMeEM
"FProject", ncnonbays komanay meHio File > New [®aunn > HoBbin].

2. BcraBbTe HOBYyt cTaHumio S7-400: Insert > Station > SIMATIC 400 Station
[BecTtaButb > CtaHuua > CtaHuus SIMATIC 400].

3. Otkponte KoHGurypaTop annapaTypbl (HW Config) cosgaHHon cTaHuum
SIMATIC 400(1) (HazBaHMe Bbl MOXeTe U3MEHUTb), ABaxabl LLEMNKHYB Ha
obbekTe Hardware [AnnapaTtypa] (vnv wenkHute Ha komanae Open Object
[OTKpbITb 06BEKT] BCNIbIBAIOLLEINO MEHIO).

Ei'_;'l' Hw Config - [SIMATIC 400{1] [Configuration] -- FProject]

Wy Station Edit Inset PLC ‘iew Options ‘window Help - 2] x|

Ofs(2-® (8| @] (2] sl =@ 2 |

=

FROFIBUS[ ) DF magter spstem (1] =

|ET 200k

3 CPU 417-4 H

M St S
AT AERARE
IF1 '

| |

4m| (3] ET200M IM 1632 FO, Re~

Slat M..| Order Humber | Sddress [ &ddress Comment

4 - Dl 2446E57 326-1BK00-0424... 33 24 27 -

4] DO 106EST 326-2BF00-045...13 g.15 —
B

= |

Prezs F1 to get Help. [Ana nonyyYeHns noMoLum HaxmuTe F1i [ é

MoscHeHua k pucyHky: Station — CtaHuus; Edit — PegaktupoBaTs; Insert — BctaBuTb;

PLC — MJK; View — Bua; Options — [JononHuTenbHble Bo3amoxHocTh; Window — OkHo;

Help — Momouwpk; Order Number — Homep ans 3akasa; | Address — Agpec BXoaoB;

Q Address — agpec BbixogoB; Comment — KommeHTapuii

4. BcraBbTe oTAernbHble KOMMOHEHThI annapatypbl SIMATIC 400 u3 okHa
"Hardware Catalog [KaTanor annapatypsbl]" (OTKpbITb KaTanor MoXHoO C
nomoulbto komaHabl View > Catalog [Bup > Katanor]) 6ykcmpoBkon nx B
OKHO CTaHUUN.

5. CHavana nomecTtute MOHTaxHyto cTonky UR2 n3 katanora RACK 400.

6. BcraBbTe cTaHgapTHbIn 6nok nutanms (PS 407 10 A) B crioT 1 MOHTaXXHON
CTOWKMW.

Cuctembl NoBbiLLEHHON 6e3onacHoCcTH
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10.

11.

12.

13.

14.

15.

16.

17.

Momectute CPU 417-4H V2.1 B cnot 3: co3panTte noaceTb (koTopasi
Bnocneacteum bynet coegmHena ¢ ET 200M) B ananorosom okHe "Properties -
PROFIBUS Interface DP Master [CeoncTtea — HTepderic PROFIBUS DP
Master]" wenykom Ha New [HoBas].

Boligenute CPU u Boibepute komaHay meHio Edit > Object Properties
[PenakTupoBaTth > CBoMcTBa 06beKTa] (Mnv ABaxabl WwenkHuTe Ha CPU):
OTkpbiBaeTcs gruanorosoe okHo "Properties [ConcTteal - CPU 417-4H":
Beeaute naponb ana CPU B 3aknagke "Protection [SawwuTta]" v Bolgenute
TpurrepHyto kHorky "CPU Contains Safety Program [CPU cogepxut
nporpammy obecneyeHunst 6besonacHocTtu]".

W3 katanora PROFIBUS-DP BctaBbTe IM 153-2 FO HenocpeacTBEHHO B
"PROFIBUS(1): DP Master System (1)" B okHe cTaHuuu: Beegute agpec 3 B
3aknagke "Parameters [[NapameTpsbi]" B Agnanorosom okHe "Properties -
Profibus Interface ET200M IM153-2 FO [CsownctBa — NHTepderic Profibus
ET200M IM153-2 FQOJ".

BcraBbTe Mmoaynb BBoga SM 326F DI124xDC24V u3 katanora DI-300 IM 153-2
FO B cnot 4 ET 200M (Bbl MOXeTe yBMAETb NOAPOOGHOE NpeacTaBneHve B
HWXKHEWN YacTu OKHa CTaHuuK).

BblgenuTte mogynb. LLlenkHuTe npaBon kHoMkown Mbiwun Ans Boibopa Edit
Symbols [PeaakTupoBatb CMMBOJIbI] 13 BCMMbIBAKOLLEIO MEHIO U BBEAUTE
CMMBONNYECKNE UMEH ANS BCEX KaHarnoB: OTW CUMBOSMINMYECKME UMEHa ANs
KaHanos Bam BNocneacTsmMn noHagobsaTca Ang co3gaHns nporpammbl
nonb3oBaTens.

[Baxapl WenkHuTe, YTobbl OTKPLITE AMANOroBOE OKHO CBOWCTB, U BblbepuTe
"Enable Diagnostic Interrupt [PasbnokvpoBaTb AnarHoctTnyeckoe
npepbiBaHne]" n "Safety Mode [Pexunm obecneveHunsa 6e3onacHoctu]" ¢
napameTpom "1001 Evaluation [AHanu3 1-u3-1]" B 3aknagke "Inputs [Bxogpl]".

BcraBbTe Mmoaynb BeiBoga SM 326F DO10xDC24V/2A un3 katanora DO-300
IM 153-2 FO B crnoT 5 ET 200M.

[MpucBonTe BCEM KaHanam cCUMBONMYEcKMe MMeHa (Hanp., ucnonb3ys "Add to
Symbol [Jo6asutb k cumsonam]").

OTkponTe gnanoroBoe OkKHO CBOWCTB, BbibepuTe "Safety Mode in Accordance
with SIL2 / AK4 [Pexxum obecneyeHuns 6esonacHocTn B cootBeTcTBmm € SIL2 /
AK4]" B 3aknagke "Outputs [Bbixoabl]" n geakTMBusnpymnte rpynnosyro
OMarHocTuKy Ansi BCEX KaHarnos.

OTUM KOHUrypUpoBaHMe annapaTypbl 3aBepLuaeTcs.

Tekywas koHdUrypaums coxpaHseTcs Bolbopom komaHabl MeHto Station >
Save and Compile [CTaHuuA > CoxpaHUTb U CKOMNUNUPOBaTbL]:
CurcTemHble GrOKM reHepUPYTCS U COXPaHSIIOTCS B Nanke nporpammei.

3arpysuTte koHurypaumo annapatypbl B CPU ¢ noMoLLbio KOMaHabl MEHIO
PLC > Download to Module [[JIK > 3arpy3uTs B moaynb].

CucTtembl NOBbILLEHHON Ge3onacHocTn
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223 Cucrema noBbilWleHHOW 6e3onacHoCcTU, co3pgaHue F-nporpammel
nonb3oBaTens

BoeinonHssa cnegytowime waru, Bbl co3gagute F-nporpammy nonb3oBaTens,
MCnosnb3ys cxeMy HenpepbiBHbIX yHKunn CFC, koTopasa coeguHsaeT
oTKa3obesonacHble BXOAbl C 0Tka306e30MnacHbIMW BbIXOAAMMU.

F-nporpamma cocTtouT n3 AByX CXeM:
e OpHa cxema ans koHTponsa Bpemenun F-uukna (F-Cyc)
e OpHa cxema ang coeanHeHui B nporpamme (F blocks)

Co3paHue cxem CFC

1. Mepewnaute B SIMATIC Manager, Bbigenute 06bekt CPU 417-4H v Bbibepute
komaHgy MeHio Insert > S7 Software >CFC [BctaBuTtb > [porpammHoe
obecne4veHue S7 > CFC]. ...

Cospgaetcsa nanka co cxemon "CFC1". Hasosute ee "F-Cyc".

2. Tenepb BCcTaBbTe BTOPYIO cxeMy M HasoBuTe ee "F blocks [OTka3obe3onacHble
onoku]".

3. [OBaxgbl WwWenkHnTe Ha cxeme "F-Cyc", 4ToBbl OTKPLITL €€ (MK LLENKHUTE
npaBow KHOMKOM MbILK, YTobbI BeiOpaTh koMaHay Open Object [OTKpbITL
006beKT] U3 BCMIbIBAKOLLETO MEHID).

4. BosbmuTe U3 OKHa kaTtanora (komaHaa meHio View > Catalog [Bug >
KaTtanor]) otkasobesonacHbin dpyHKumMoHanbHbii 6ok F_CYC_CO u3 nanku
F-User Blocks [OTkazob6e3onacHble 6510ku nonb3oBartensi] 6ubnmortekn
Failsafe Blocks (V1) [OTka3ob6e3onacHblie 6noku (V1)].

3ameyaHue

OTtkasobesonacHele 6nokn 6ubnunotekn Failsafe Blocks (V1_1) umetoT xxentbin
LBET, YTOObl OTNMYMTb MX OT CTaHAAPTHBLIX OITOKOB.

5. [Oeaxgpbl wenkHnte Ha "ST MAX_CYC" (Mnu1 WwenkHUTe npaBow KHOMKOMW U
BbIbepuTe Object Properties [CBolicTBa 06bekTa)), 4TOObI OTKPLITH BXOAbI U
BbIXoAbl OTKaszobesonacHoro 6noka (F-Tun AaHHbIX B BUAE CTPYKTYPbI):
[Baxapl WwenkH1Te Ha anemeHTe cTpykTypbl DATA [TIME] (Jata [Bpewms]) n
n3MeHuTe 3HavyeHune Ha 1s — cm. onucaHue F_CYC_CO (no meHbLuen mMepe,
BPEMS LIMKITMYECKOTO NPEepPbIBaHUS ANsi OpraHn3aLMoHHbIX BITOKOB C
ncnonHsembiMy F-rpynnamu nnu gonbsLue).

(KomnoHeHTbl PAR_ID 1 COMPLEM nony4atoT 3Ha4eHns aBToMaTU4eCcKku npu
komnunaumm cxembl CFC).

Bbl Takke MoxeTe faTb GrIOKy CUMBONMYECKOE NMST; 3TO NO3BOSUT NOMY4YUTb
ny4wmin 063op nNpy paboTe ¢ OGLIMPHBIMU CXEMaMMU.

Pepaktu poBaHue nocrieaoBaTesibHOCTU UCNOJNTHeHUA

OTtka3zobe3onacHbIn pyHKUMOHANbHbIE OMOKM LOMKHbI ObITh BCTaBMEHbI B
UCNOSHsIeMbIE TPYMmbI.

1. lepenanTte B NPOCMOTP NocnenoBaTenbHOCTM UCNIONHEHNS, BbiOpaB KoMaHay
mMeHto Edit > Run Sequence [PegaktupoBatb > [locnegoBaTtenbHOCTb
ncnosnHeHus], u BctasbTe B OB35 ncnonHsemyto rpynny "Cyc Group
[Lnknnueckasa rpynnal”. OToykcmpyite 6nok "F-Cyc\1" B 3Ty ncnonHsaemyo
rpynny.

2. 3a 3Ton NCNonHsAEeMON rpynmnown BCTaBbTE BTOPYHO UCnonHsemyto rpynny "F
Group [F-rpynna]”, Bblgenure ee u LWernkHMTE NpaBon KHOMKOW MbILLM Ha
Predecessor for Installation [[peawecTBeHHUK Ans nHcTannAuuunl.

Cuctembl NoBbiLLEHHON 6e3onacHoCcTH
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BcTaBka cnegylowmx oTkazobesonacHbix 6nokoB

1. W3 SIMATIC Manager oTkpownTte cxemy "F blocks" n BctaBbTe ABa
oTkaszobesonacHbix gpaneepa kaHanos F_CH_DI ansa cuntbiBaHus kaHanos 0
n 1 B F-mogyne BBoaa (QonycTMMble 3Ha4YeHUs HaxoadTcs Ha Bbixoge Q).

2. Coepawunute BbiBOA VALUE € cumBonnyeckumu umeHamu ang kaHana 0 (Hanp.,
E24.0) n kaHana 1 (Hanp., E24.1), ncnonb3ys npaByo KHOMKY MbILIN U
Interconnection to Address [CoeanHeHune ¢ onepaHaom].

3. [lpuceonTe cooTBeTcTBYIOWEMY BbiBOgY ACK_NEC 3HaveHue 1: B criyyae
OLWNBKN Ansi MOBTOPHOTO BKIIOYEHUS B cucTeMy TpebyeTca noaTBepxaeHne
nonb3oBatend (Ha ACK_REI).

4. TomecTtute fBa oTKazobe3onacHbix Apansepa kaHanos F_CH_DO (3HayeHus
nogatotcsa Ha Bxog |) anga sanncm F-mogynsi BelBoaa.

5. CoeauHute BbiBog VALUE ¢ cumBonuyeckum umeHem ans kaHana 0 (Hanp.,
A8.0) n kaHana 1 (Hanp., A8.1).

6. [lpwucsonte BbiBogy ACK_NEC 3HaueHune 1.

7. CoepaunHute Bbixoabl Q o6omx F_CH_DI ¢ Bxogamun | cooTBeTCTBYHOLLIErO
onoka F_CH_DO.

8. BcraBbTte 6ok F_QUITES (oTkazobesonacHoe KBUTMPOBaHue) n3 bnbnmoTteku
n coegmHute Bbixod OUT c Bxogamm ACK _REI o6onx F_CH_DI 1 o6ounx
F_CH_DO.

= CFCLIBS [v4] -]

- Failzafe Blocks [W1_1]
renm _ﬁ [l F-Control BlockshE

E
=

ErT e e T

o v TE T [+ [ F-Simulation Block
M = B ey e || |5 @1 FlUser Blocks\Ble
B T g e It FaouTa F

semm S B B A FABSR IF

— e . F FADDR [F

b T F_&ND4 [FE

e e . It FavER R
= = i m_ﬁ 4 F.BO_FED
| —_ e s B b FCH_A [FE_
1—{57 Mmoo [ = 1—{= s oa RN i [ I P
R oo e | T _*|_1

: e | THE [

e | I
B oy %,

Freszz F1 tarhelp. A5 hest 1 [EEEE F-Gruppe F-Bausteins'd ,;f

MoscHenuns k pucyHky: Chart — cxema; Edit — pegaktupoBarts; Insert — BctaButb; PLC — MJK;
Debug — otnagka; View — Bug; Options — gononHutenesHble dyHkuun; Window — okHo; Help — nomoLub;
F-Bausteine —oTkazobe3onacHble 6noku
9. CHoBa npoBepbTe B 0630pHOM 1M300paKeHMM UCMOSTHAEMOW rpynnbl, BCE Nn
oTkaszobesonacHble 610K HaxoasaTcsl B 06enx UCNONHAEMbIX rpynnax, kKak 3To
Heobxoaumo.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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Komnunauma onokos

Bbibepute komangy meHo Chart > Compile > Charts as Program [Cxema >
KomnunupoBatb > CxeMbl Kak nporpamMmma], 4tobbl CKOMNMNmMpoBaTb CBOK
nporpammy. Aktuenampynte onuuio Generate Module Drivers [CreHepnpoBaTb
Apansepbl moayns]. Npv pegakTMpoBaHny nporpammel obecneveHns
6e3onacHoOCTK Bbl Nony4aeTe 3anpoc Ha BBOA MNapons Aris 3TOW nporpamMmbl (CM.
BblLLE nog 3arofioBkom [laponu)

Ecnv naponb BBeAEH HEBEPHO, KOMMUMALMS 3aBEpLUAETCS.

lMocne Toro kak cxeMbl CKOMMUITMPOBAHbI, JONONHUTENBbHbIM nNakeTom "S7 F
Systems [CucTtembl S7 F]" aBTOMaTU4eCck/ BCTpanBarTCa cnegytowme 6rokm
ynpaBneHus:

e B cxemy "F-Cyc" F_TEST, F_TESTM n F_TESTC (ans TectupoBaHusi)

e B cxemy "F blocks" F PLKnF_PLK O (anst KOHTPONS MCNONHEHUS
nporpaMmsbl)

e B otgenbHyto cxemy @F1 F_M_DI24 n F_M_DO10 (oTkazobe3onacHbiv
OpanBep moayns)

Bce Heobxoammble OB owmnbok Takke BCTaBneHbl B nanky 6rokos B SIMATIC
Manager.

3ameyaHue

Cxembl CFC ¢ oTkaszobesonacHbiMU 6riokaMy UMEIOT XXENTbIN LUBET U NOMEYEHbI
cumBosiom "F", 4TOObl OTNIMYUTL MX OT CTaHAAPTHBLIX CXEM.

3arpy3ka nporpammbl B CPU

2.2.4

2-8

3arpysute cxembl CFC B CPU komaHgon meHio PLC > Download to Module [IJ1K
> 3arpy3uTb B MoAaysb].

3anyck cuctemMbl NOBbILEHHOW 6e30nNacHOCTHU

3anycTuTte nporpaMMmMpyeMsbIil KOHTPOMNepP, NepeBeas NepeknoyaTens PEXMMOB
paboTbl B nonoxenne RUN-P 1 BbinonHue Tennbin nyck Ha CPU (PLC > Operating
Mode [JIK > Pexxum paboThbi]).

Ecnu Bbl NpUNoXxuTe HanpspkeHe K OA4HOMY U3 BXOOOB, TO COOTBETCTBYHOLLUIA
BbIXO[, YCTAHOBUTCA (CHUMUTE HanpshKeHue ¢ krneMmbl Vs (MuTaHne gaTtymnkoB)).

Cuctembl NoBbiLLEHHON 6e3onacHoCcTH
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2.2.5 CucTtema noBbilLeHHON 6e3onacHOCTU, HabnroaeHue 3a
owmnbKamm

OT1coeanHeHue ppoHTWITEKEpPA

1.  OtcoeguHute dpoHTwTEKEpP OT SM 326F DI24xDC24V.
Bbl 3anyctnnm owmnbky Ha SM 326F DI24xDC24V: Ceetoauoa SF 3aropaetcs,
a ceetoanon SAFE racHet. CeBeTtogmoa EXTF Ha CPU 3aropaetcs, Ho CPU
octaeTcs B pexume RUN.

2. TMepenante B gnarHoctnyeckun 6ygep CPU (PLC > Operating Mode >
Diagnostic Buffer [[TJIK > Pexxum paboTbl > [lnarHoctuyeckum 6ydep]):
MocTynuno coobLeHe 0 HEUCNPaBHOCTU CUTHANBHOrO MOAYSS C aapecoMm 8,
HO Tak kak umeetcs OB82, To guarHocTMyeckoe npepbiBaHWe He Bbi3biBAET
nepexoga CPU B STOP.

3. TNoapobHyto nHopMaLmMIo O HEUCNPAaBHbLIX MOAYMSX Bbl MOXETE NPoYnTaTh,
BblOpaB komaHay meHio PLC > Diagnose Hardware [[J1K > OuarHocTuka
annapartypbl]: [Baxabl wenkHute Ha DI 24 B oTkpbiBliernicss ONLINE
KOHdUMrypaumm annapaTtypbl U NOCMOTPUTE AnarHocTnyeckun oydep B
COCTOSIHUM MOZYrS.

4. Tepengute B cxemy CFC "F blocks" n nepekntountecs B pexum
TecTupoBaHus. BeiBogbl QBAD oTkasobe3onacHbix ApanBepoB KaHaNoB
F_CH_DI yctaHoBneHbl: umeeT MmecTo owmnbka. QUALITY=16#48 yka3biBaer,
4yTo Ha Q HaxoasTcs 3ameHsoLme 3HadeHus Q.

5. Tenepb cHoBa BcTaBbTe hpoHTWTEKEP B SM 326F DI24XDC24V. Mo
NCTEeYeHNM BPEMEHU, HEOBXOOUMOTO ANS MOBTOPHOTO BKMOYEHMS B CUCTEMY,
paBHoro npumepHo 1 muHyTe, ceeTtoamnon SAFE cHoBa 3aropaetcs, a
ceetoamon SF LED racHet. CeBetoamnon EXTF Ha CPU racHer.

B anarHoctuueckom bycpepe CPU nosBnsieTcst coobLieHne, 4To MOayrb B
nopsagke (OK).

B pexvmMe TeCTpoBaHUs Bbl BCE €LLE MOXETE YBUAETb, YTO APaNBEPHbIN
6rok coobuaeT 06 ownbke: Ecnu, Hanpumep, Bbl NPUMOXUTE HaMNPSKEHME K
knemme 5 ans exoga 8.0, To Bbixoa Q apaviBepHoro 6noka ocraetcs B 0.
MoaToMy cHavana JormkeH OblTb BHOBb BKITHOYEH B cucteMmy SM 326F
DI24xDC24V: Beixog ACK_REQ=1 3anpalwmBaeT KBUTUPOBAHME Ha
oTkaszobesonacHom Bxoge ACK_REI.

6. B Hawewm cnyyae Bbl MOXeTe BbIBECTU cUrHan 1 Ha OguH LMKN Yyepes
oTkasobesonacHbin FB F_QUITES, Bxoa KOTOPOro MOXeT 6bITb COeAMHEH C
HeoTKasobe3onacHow TexHnyeckon cuctemon (ES): [iBaxabl LWenkHUTE Ha
BoiBoAe IN 1 BBegute 3HayeHue 6; 3aTem ABaXAbl LWWEeNKHUTE (B TedeHue
MUHYTbI) Ha IN cHoBa 1 BBeante 9 - Bbl MOXETE Takke BOCMONb30BaTLCH
kHonkon Apply [MpumeHnTs] - (cM. masy 8, OTkasobesonacHble
yHKUMOHanbHble 6nokn F_QUITES). OpansepHbin 6ok Tenepb 6onbLue He
coobuwaet 06 owwnbke, a Bbixoa Q nepekniovaetcd ¢ 0 Ha 1.

JononHuTtenbHbIe HencnpaBHOCTU

CnpoBouupyiiTe cneayowime ABe HEUCMPABHOCTM 1 0TOOPasnTe ANarHOCTUYECKMIA
6ycep CPU:

e PaspbiB coeagnHeHusa ¢ PROFIBUS
e YpaaneHwue n BctaBka SM 326F DI24xDC24V
3aTeM CHOBa BKIOYaeTe B CUCTEMY CUIHamNbHbLIN MOy b.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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2.3

2.31

2-10

OTKasoycTonumBas cuctemMa noBbILWEeHHON
6e3onacHocTu — lNepBble warn

OTkasoycTonymBas cucTtema noBbILLEHHON 6e30nacHOCTH,
MOHTaX annapartypbl

Ha cnepnytollem pucyHKke nokasaH Npumep KoHdpurypaumm annaparypbl.

Mporpammupyembiii koHTponnep S7-400FH

OpHokaHanbHOe KOMMYTUpYyeMoe
YCTPOWCTBO AeLeHTpann3oBaHHOMN
nepudcdepun ETM 200M

c asyms IM 153-2 FO
T
] JoumosT  [LLHl I I l
(]2
PesepBupyembie
master-cucremsl N
DP / CurHanbHbIi Moaynb
_— NoBbILIEHHO

. ©e3onacHocTU
BonoKOHHO-ONTUYECKNI Kabenb

Bam HY>XHbI criegyloLwine annapatHble KOMMOHEHTbI:

[MporpaMMypyeMbIii NIOrMYECKUA KOHTPOIIEP, COCTOSALLUI U3:
- 1 MoHTaxHown ctonkn (UR2-H)

- 2 6nokos nuTtaHusa (PS 407 10A)

- 2CPU417-4H

- 4 CUHXPOHM3ALMOHHBLIX Moaynen

- 2 BOJIOKOHHO-OMNTUYECKNX Kabenewn

YcTporcTBo feleHTpanusoBaHHon nepudepun ET 200M ¢ akTnBHON 3aaHen
LUMHOW, cocTosLLEee U3:

1 6roka nutanua (PS307 5A)
2 1M 153-2 FO ¢ 2 OLM 12M (mMoaynu onTUYECKON CBA3N)

1 umdppoBoro Mmoaynsa BBoAa NoBbileHHoO 6e3onacHocTn (SM 326F DI
24xDC24V)

1 umdpoBoro Mmoayns BbIBOAA NOBbILEHHON 6e3onacHocTn (SM 326F
DO10xDC24V/2A)

Opyrne npuHagnexHocTu
Kabenn PROFIBUS u coeanHutenu

- TnactmaccoBbI BOSTOKOHHO-ONTUYECKuiA kabenb (2,2 Mm)

Cuctembl NoBbiLLEHHON 6e3onacHoCcTH
A5E00085588-02
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YcTaHoBMTE OBYXMNO3ULMOHHbBIE NepekniodaTenu Ans oTaeNbHbIX KOMMNOHEHTOB
crnegyowmm obpasom:

e OLM12M Termination [TepmuHaTop] ON [BkN] kKaHan 1
S1=1, S2=0 (1,5 M6wuT/c)

S3=1 (MoOHUTOp BbIKN, KaHan 3), S4=S5=0 (NMHelHbIN pexnm kaHan 3)
S6=1 (MOHUTOp BbIKN, KaHan 2), S7=S8=0 (NMHelHbIN pexnm kaHan 2)
e [M153-2 FO Agpec PROFIBUS 3
e SM 326F DI 24 Agpec mogynsi 8
(HaxoguTCA TONbKO Ha 0OPaTHOWM CTOPOHE; TOJMBLKO Laramm no 8)
e SM326F DO 10 Agpec moayns 24

(HaXO/J,VITCFI TOJIbKO Ha 06paTH0l7I CTOpPOHE; TOJIbKO Waramm no 8)
YcTaHoBuTe gns CUHXPOHN3AUNOHHbIX Mop,yneﬁ HOMeEpPa MOHTaXHbIX CTOEK Ont.

MpucoeonHUTE K MOAYMHO BbIBOAA UCMONHUTENBbHBLIE YCTPOWUCTBA, UMK, B KaYeCcTBe
anbTepHaTMBbl, OKOHEYHbIE pe3ncTopbl (Hanp., Mexay 12 Om un 3,4 kOwm 1 BT), nnu
3a6110KMpYNTE rPYNMNOBY AMArHOCTUKY ANst HEMCMNONb3yeMbIX KaHaroB B
KOHpUrypauum annapaTtypbl.

JononHuTtenbHas MHcgpopmauums

MoapobHble onncaHns annapaTHbIX KOMMNOHEHTOB MOXXHO HAWTW B CReAyHLLMNX
pykoBoAcCTBax:

e S7-400, M7-400 Programmable Controllers, Installation and Module
Specifications [[Mporpammupyemsle koHTponnepsbl S7-400, M7-400, MoHTax 1
OaHHble moayrnen)

e Cucrtema aBTomatmsaumm S7-400 H, OTka3oycTon4MBbIE CUCTEMDI

e S7-300 Programmable Controller, Fail-Safe Signal Modules
[Mporpammupyembin koHTponnep S7-300, CurHanbHble MOOYN MOBLILLEHHOW
©e3onacHocTH]

CucTtembl NOBbILLEHHON Ge3onacHocTn
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2.3.2

MpoekTMpoBaHue 0TKa30yCTOMYMBOWN CUCTEMbI NOBbLILLEHHOMN
6e3onacHocTun

JenicTBynte TakmMm xe obpasom, kak 1 npu npoektnposaHuun F-cuctemol. Cosgante

HoBbI npoekT B SIMATIC Manager Ansi onMcaHHoOW Bbllwe KOHUrypaumm
annapaTypebl.

MocnepoBaTenbHOCTL AEeNCTBUN

2-12

1. CospanTte HOBbIV NpoekT nof HassaHueM "FHProject".
2. Bcraebte HoByto cTtaHuuio SIMATIC H Station.
3. OrtkponiTe KoHurypaTop annapatypbl ctaHuuu SIMATIC H station (1)

E{; HW Config - SIMATIC H-5tation[1]
Station  Edit |nset PLC Yiew Options ‘Window Help

D[22 (%] S| Ble| sl S/ 28 x|

AN SIMATIC H-5tation[1] [Configuration] -- FHProject

| B . P"HEIFIELISH]: DF master spstem [1]
1 E PS5 407 104 ;l PROFIBUS[Z]): DP mazter system [2]

3 CPU 417-4 H

ol LA Anantar
o AR
IF1 H-Sprc-kodul

’ 1 ||r~....-lni¢--l--l ~ _L!

4| (3] ET200M M 153:2F0, Fie~

| Drder Mumber | dddress | @ Addiesz | Comment
BEST 326-1BKO0-M424. .33 2427
EESY 326-2BF00-045...13 2.15

o

Prass F1 to get Help: [Ans nonyyennst nomowm naxmute F1]

MosicHeHus Kk pucyHKy: Station — CtaHuus; Edit — PegaktupoBaTb; Insert — BctaBuTb;
PLC — NNK; View — Bua; Options — JJononHuTeneHble Bo3amoxHocTn; Window — OkHo;
Help — Momouwp; Order Number — Homep ans 3akasa; | Address — Agpec BXOAOB;

Q Address — agpec Bbixogos; Comment — KommeHTapui

4. Ha4HuTe ¢ ycTaHOBKM MOHTaxHoW cToriku UR2-H.
5. BcraBbTe ctaHgapTHbIn 6nok nutaHusa (PS 407 10 A) B cnoT 1.

6. [Nomectute CPU 417-4H V2.1 B cnot 3 u cosgarite NOACETD.
BcTtaBbTe ABa CMHXPOHM3ALMOHHBLIX Mogyns (Moaynb H Sync) B IF1 n IF2.

7. OtkponTe gmnanorosoe okHo ceoncte CPU, BeeguTe naponb ans CPU B
3aknagke «Protection [3awmTtal» n BblgenuTe TpurrepHyto kHonky "CPU
Contains Safety Program [CPU cogepxuTt nporpammy obecneyeHus
©esonacHocTu]".

8. [Oybnupywite BCIO MOHTaXHYI CTONKY 1 npucoeamHute CPU ko BTopon
noacetn PROFIBUS.

Cuctembl NoBbiLLEHHON 6e3onacHoCcTH
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10.
1.
12.

13.

14.

15.

16.

17.

HobasbTe IM 153-2 FO HenocpeacTBEHHO B OOHY M3 ABYX NoAcCETEN
PROFIBUS v BBeanTe agpec 3: ET 200M aBTOMaTU4eCKM COEANHSIETCS C
obenmmu noaceTaAMM.

(B gnanorosom okHe ceoncte ET 200M nmeetca 3aknagka "Redundancy
[Pe3epBupoBaHue]”.)

BcTtaBbTe Mogynb BBoga SM 326FDI24xDC24V B cnot 4 ET 200M .
MpuceoliTe CUMBONMYECKME MMEHA BCEM KaHanaMm.

B 3aknagke "Inputs [Bxoabl]" onanoroBoro okHa cBoncTB Bblbepute "Enable
Diagnostic Interrupt [PazbnoknpoBaTtb AnarHocTnyeckoe npepbiBaHue]” n
"Safety Mode [Pexum obecneveHusa 6esonacHoctu]" ¢ napameTtpom "1001
Evaluation [AHanu3 1-n3-1]".

Tenepb BcTaBbTe Moagyrb BbiBoga SM 326F DO10xDC24V/2A.
MpuceoliTe CUMBONMYECKME MMEHA BCEM KaHanam.

B 3aknagke "Outputs [Bbixoabi]" onanoroBoro okHa CBOWCTB BblbepuTe
"Enable Diagnostic Interrupt [Pa3tnokvMpoBaTb AMarHocTM4eckoe
npepbiBaHne]" n "Safety Mode in Accordance with SIL2 / AK4 [Pexum
obecneyeHnst 6esonacHocTn B cooTBeTcTBUM C SIL2 / AK4]". OTnm
KOHUIyprpoBaHue annapaTypbl 3aBepLUaeTcs.

TekyLas koHdUrypaums coxpaHsietTcs BbIoopoM KoMaHabl MeHto Station >
Save and Compile [CTaHUuA > CoXxpaHUTb U CKOMNUNUPOBaTb]:
CucTeMHble GOKM FEHEPUPYIOTCS U COXPaHSIIOTCS B Nanke nporpammel.

3arpyaute koHdurypaumio annapatypsl B CPU ctovku 0 (unm, cokpalleHHo,
CPUO0).

O6paTtuTe BHUMaHMe Ha 1o, 4Tobbl B SIMATIC Manager Bce 6mokun xpaHunucb
Tonbko B CPUO (BepxHuiA 13 ABYX).

CucTtembl NOBbILLEHHON Ge3onacHocTn
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2.3.3 OTkaszoycTonymBas cuctema noBbILLEHHON 6e30nacHOCTH,
co3paHue F-nporpammbl nonb3oBaTens

MocnepoBaTenbHOCTL AEeNCTBUN

1.  CospanTte Takyto xe F-nporpammy nons3oBatens Ha CFC, kakasa onucaHa gnsi
CUCTEMBI MOBbILLEHHON 6E30MacHOCTH.

2. Tocne komnunaumm cxem 3arpyaute nx 8 CPUO.

234 3anycK oTKa3oyCTOMYMBOW CUCTEMbI MOBbILWEHHOMN
6e3onacHoCTH

3anycTuTte nporpaMMmMpyeMbIi KOHTPOMEP NEPEBOAOM NepPeKYaTens pexnmMoB
paboTbl B nonoxenne RUN-P cHavana gnsa CPUQO v BbinonHuTe Tennoi nyck (PLC
> Operating Mode [[JIK > Pexxum paboTbli]). 3atem nepeBeante nepeknovartenb
pexnumoB paboTbl B nonoxeHne RUN-P gna CPU1.

CPUO 3anyckaetcsi kak rmaeHbii CPU. 3atem 3anyckaetca CPU1, koTopbin nocrne
YCTaHOBIEHNS CBA3W W aKTyanu3auum CTaHoBUTCS pe3epBHbiM CPU.

Mepebit IM 153-2 FO, npucoeaunHenHbin kK CPUO, aktneeH: ceetoamnog ACT
3aropaeTcs.

Cuctembl NoBbiLLEHHON 6e3onacHoCTH
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2.3.5 OTtkasoyctonumBas F-cuctema, HabnogeHue 3a owmbKamm

Pa3pbiB coegnHeHusa ¢ PROFIBUS

1.

OTtcoeguHute kabenb PROFIBUS ot CPUO. CeBetoanoa BUS2F muraer, a
ceetogmon REDF Ha CPUO 3aropaeTcs.

Tenepb aktnBeH BTopon IM 153-2 FO, a nepBbiii NOKa3biBaeT HEUCNPAaBHOCTb
LUNHBI.

MpounTante guarHoctuyecknii bygep CPUO. HecmoTps Ha noTtepto
pesepBupoBaHus Ha slave-ycTponcTtee DP, Balua nepndepunHasa cuctema
BCe ellle npoaosnkaeT paboTaTb 6€3 oLMOOK.

Tenepb cHoBa BcTaBbTe kabenb PROFIBUS B CPUO. Bece ceeToguoabl
owmnbok cHoBa BbikntovatoTea. OgHako BTopor IM 153-2 FO ocTtaeTtcs
aKTUBHbIM.

O6pbIB npoBoga Ha SM 326F DO10xDC24V/2A c nogTBepXageHMem

nonb3oBaTens
1.

Pa3opBuTte coeMHeHWe CO CBOUM UCMOMHUTENBbHBIM YCTPOWCTBOM MM
HarpysoyHbIM pe3ncTopoM, Harpumep, Ha kaHane 0.

Mpunoxwute HanpsxxeHue K kaHany 0 modynsa BBoaa (Hanp., ¢ knemmbl Vs).
Tenepb Ball BbIX0OA, AOMKEH YNPaBNSATLCS, HO MOAYMb BbIBOAA NEPEXOOUT B
cocTosHue cbosi, ceeToanon SF 3aropaeTcsi, a CBETOAMOA KaHana BbIKITHOYEH.

Otobpasute gnarHoctuyeckmun bydep CPU n mogyns BbiBoga ¢ NOMOLLbIO
Diagnose Hardware [[QuarHocTtuka annapatypsl]: CoobuiaeTtcs 06 obpbise
nposoga Ha kaHane O.

Mepenaunte B cxemy CFC "F blocks" n nepekntountech B pexum
TectupoBaHus. BeiBogbl QBAD oTkasobe3onacHbix ApanBepoB KaHanos
F_CH_DO ycraHoBneHbI: BECb MOAY b HEUCTPABEH.

YcTtpaHuTe obpbiB Nnposoaa.

Kak Tonbko Bbixog ACK_REQ=1 ycTaHOBUTCH, CHOBA BKMOYNTE B CUCTEMY
mMoaynb BbiBoga vepes F_QUITES (kak 310 onucaHo angd cuctem
nosblweHHoN 6e3onacHocTu): Bxoabl/Bbixodbl 6onblie He coobLaloT 06
owwmbke, n ceetogmog SF moayns racHert.

CucTtembl NOBbILLEHHON Ge3onacHocTn
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