7 Be3onacHocCTb

71 CtaHpapTbl, cepTudukaTbl U YROCTOBEPEHUS O
AOMnycKe K 3Kcnnyatauuum

CepTtudmukauma 6esonacHocTm

Ecnu Bbl 3akasbiBaeTe NMLEH3NI0 Ha KoNMpoBaHue oTkaszobesonacHblx 6rnokos (F
copy license), To k npoaykTy 6yaeTt npunoxeHa konus ceptudukata Cotosa
TexHunyeckoro Haasopa (TUV) anga otkazobe3onacHbIX KOMMNOHEHTOB CUCTEMbI S7-
400F/FH.

Bbl MOXeTe Nony4nTb AOMNOMHUTENbHbIE KOMUKU 3TOTO cepTudmkaTa,
conposogutensHoe coobLieHne u MpunoxeHre 1 K onncaHnio ceptudukara,
o3arnaBsfneHHoe

"Safety-Related Programmable Systems

SIMATIC S7-400F and S7-400FH [[MporpamMmmupyemMble CUCTeMbl NOBbLILLEHHON
6esonacHoctn SIMATIC S7-400F n S7-400FH]"

no 3anpocy oT:

Ms. Petra Bleicher
A&D AS E423
dakc: ++49 9621 80 3146

3amevyaHue

MpunoxeHune 1 k onmMcaHuo cepTudpmkata cogepXnT 4ONyCcTUMbIe HOMepa
BEPCUI N KOHTPOIbHbIE KOAbl 0TKa3obe3onacHbIx komnoHeHToB S7-400F/FH,
KOTOpbI€ JOJIKHbBI MPOBEPATHCS NPU NPUEMKE MPOrpaMMbl.

OnucaHue cepTudukata CoaepXnNT YCroBUd, KOTOpbIE B HACTOSLLEE BPEMS
[OJIDKHbI BINONHATLCA Npy ncnonb3osaHum S7-400F/FH.

CucTembl NoBbiLLEHHO 6e3onacHoCTU
A5E00085588-02 7-1
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CrtaHaapTbl, OTHOCSWMECS K PYHKLMOHaNbLHOU 6e3onacHoCTyH

B cneayowmx Tabnuuax npueseaeHbl cTaHAapThl, yUTeHHble Npu pa3paboTtke S7-

400F/FH.

TekyLIMe COCTOAHUS U pefakuuy CTaHaapToB U AEACTBYIOLMX B HAcTosLLEee
BpEMS YCINOBUIA MOXXHO HalTK B onuncaHumn ceptudnkata 6e3onacHocTy.

CTaHpapT

HasBaHue /OnucaHue

DIN V 19250

dDpr,ameHTaanble acnekTbl, noanexatline yyvyety, ona
M3MepUTeNbHOro 1 ynpasndwwero OGOpy}J,OBaHVIﬂ

DIN V VDE 0801

A1

Bkrnitoyasa nsmeHeHve

MpVHUMMNBI ANS KOMMNBIOTEPOB B CUCTEMAX MOBbILLEHHOM
©es3onacHocTn

IEC61508-1...7 dyHKLUMOHanbHas 6e30MacHOCTb; CUCTEMBI MOBLILLEHHOW

©6e3onacHocTu

prEN 50159-1

I'IpmmeHeHme Ha XXeJle3HblX goporax; Tpe6OBaHMH K
0TKa306930I'IaCHOMy 06meHy AaHHbIMU B 3aMKHYTbIX CUCTEMaAX
nepegayvn gaHHbIX

prEN 50159-2

I'IpmmeHeHme Ha XXeJle3HblX goporax; Tpe6OBaHMH K
0TKa306930I'IaCHOMy 06meHy AaHHbIMU B OTKPbITbIX CUCTEMaX
nepeagayvn gaHHbIX

TexHonorus
CraHpapT Ha3BaHue /OnucaHue
DIN V 19251 TexHonornyeckune nNpoLecchbl U TEXHONOIMS yrnpasneHnsa —

BawmTHoe obopyaoBaHne MC — TpeboBaHusa 1 MeponpusaTUs Ans
©6e30nacHOro pyHKUMOHMPOBaHUSA

VDI /VDE 2180 - 1, 2 |3awmTa NpOMbILLITEHHBLIX TEXHOSIOrMYECKNX YCTAaHOBOK C

n5 NMOMOLLIbIO CUCTEMbI YNPaBIEeHNs NMPOLLECCOM

NE 31 Pekomenpgaumn NAMUR
Ob6ecneveHre 6esonacHoCTM 060pyaOBaHMSA C MOMOLLBHO
annapaTtypbl, MICNONb3yeMOW B NpoLiecce, U TEXHONOMK
ynpaBneHus

ISA S 84.01 MpumeHeHne cuctem, obopyaoBaHHbIX Npubopamu Ans
obecneyeHnsi 6esonacHocTu, B obpabaTbiBatoLLen
NPOMbILLUIEHHOCTU

OTonneHue

CTaHaapT HasBaHue /OnucaHue

EN 230 Ne 7.3 |MoHOGM0OYHbIE HEPTAHbIE TOMKM

EN 298 Ne 7.3, 8,|ABTOMaTnyeckme cMcTembl ynpasreHusi ra3oBbiMn ropenkamm ons

9,10 ra3oBbIX FOPENOK U YCTPONCTB ANsl CXKUraHWsi ra3a ¢ BEHTUIATOPaMu U

6e3 BeHTUNaTOpOB

DIN V ENV 1954

MoBeaeHWe Npu BHYTPEHHUX U BHELLHUX HEUCTPABHOCTSAX
ANEKTPOHHbIX ANIEMEHTOB MOBbLILIEHHON 6e30MacHOCTU ra3oBbIX
YCTPOWCTB

DIN VDE 0116
Ne 8, 9

OnekTpuyeckoe obopyaoBaHue neyen

pr EN 50156-1

OnekTpuyeckoe obopyaoBaHue neyen
YacTtb 1: lNpaBuna nnaHMpoBaHUs U KOHCTPYUPOBAHWUS NPUMEHEHWUI

7-2
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Be3onacHOCTb MalMHHOIro 060pyAoBaHUs

CTaHpapT HasBaHue /OnucaHue

EN 60204-1 BesonacHocTb MalMHHOrO 060pynoBaHUsS — DNekTpudeckoe
obopyaoBaHune MalumH; YacTb 1: Obwme TpeboBaHus

EN 954-1 BesonacHocTb MalwmHHOro obopyaoBaHus — OTkasobesonacHble

KaT.2 -4 3MeMeHTbl CUCTeM yrpaBneHus - YyacTb 1: ObLme NpUHLMMbI

NPOEKTUPOBaHNA

CTaHD,aprI N ONPEeKTUBbI, OTHOCALLNECH K APYrMM acneKktam

CrtaHgapTt

HasBaHue /OnucaHue

DIN EN 61131-2

Mporpammupyemble KOHTporepbl — TpeGoBaHWsl K 0GopyA0BaHMIO U
TecTUpoBaHue

EN 50178 OnekTpoHHOe 060pyAoBaHKE AN UCTMONb30BaHNS B CUITOBbIX
YCTaHOBKaxX

DIN VDE 0110 |KoopauHauwusi usonsiumm anst obopygoBaHust BHYTPU HU3KOBOIbTHBLIX
cuUcTem

EN 60068 TecTupoBaHWe OKpyXarlLLlen cpefbl

EN 55011 Mpepensl n MeToabl U3MEPEHUSA XapaKTEPUCTUK pagmonoMex
NPOMBILLIIEHHOrO, HAy4YHOro Y MEQULIMHCKOIO BbICOKOYACTOTHOMO
obopyaoBaHus

EN 50081-2 OnekTpomarHutHasi coeMecTumocTb (OAMC); CtaHgapT obLero
n3nyyeHust; Yyactb 2: NpombluneHHas cpeaa

EN 50082-2 OnekTpomarHuTHasi coBmecTumocTtb (AMC); CtaHgapT obLen

ﬂOMeXOVCTOVI‘-II/IBOCTM; YyacTb 2: rlpOMbILLIJ'IeHHaﬂ cpena

CucTembl NoBbiLLEHHO 6e3onacHoCTU
A5E00085588-02
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7.2 TpeboBaHus K 6es3onacHoOCTH

CrtaHpapTM3oBaHHble TpeboBaHNA K 6e30nacHOCTU
S7-400F/FH yooBneTBopsieT cneayowmum TpeboBaHUAM k 6e30nacHOCTY:
e Knacchl TpeboaHun AK1 - AK6 B cootBetctBum ¢ DIN V 19250/VDE 0801

e SIL1 - SIL3 (ypoBeHb coxpaHHOCTM Be3onacHocTn) B cooTBeTcTBMM € IEC
61508

e Kateropum 1 — 4 B cootBeTcTBUM C EN 954-1

Mpadc puckoB u knaccobl Tped6oBaHnn (AK) B cootBetcTBUM ¢ DIN V 19250

Knaccol TpeboBaHuii (AK), COOTBETCTBYHOLLME OTAENBHLIM PUCKaM, OnpeaenieHbl B
DIN V 19250. TpeboBaHusi npouecca MoryT ObiTb pa3paboTaHbl C
NCnorib30BaHNEM NnapameTpoB 3TUX puckoB. Knaccel TpeboBaHuin (AK), KOTOpbIM
OOMKHbI YOOBMETBOPATbL KOHTPOMMEPb!, MOTYT BbITb YCTAaHOBMEHbI C MOMOLLbHO
CXEM PUCKOB.

OTa npoueaypa npmMBoauT K kraccy TpeboBaHmin AK anst npunoxeHun, ons
KOTOpPLIX HE pa3paboTaH NPON3BOACTBEHHbIV cTaHAApT. 3aTtem ¢ nomoLbto DIN V
VDE 0801 moryT ObITb YCTaHOBIEHbI OCHOBHLIE TPe6OBaHUSA kK 6e30nacHOCTH.
Ecnu anga npunoxeHusa nmeeTcs Npon3BoACTBEHHbIN CTaHAapT, TO TpeboBaHus K
©e3onacHOCTN OTMEYEHbI B HEM.

Knaccbl TpeboBaHuii

Ws W2 W
Si 1 ) )
1 1 2 1 -
, A Gz =3 2] 1
A2 1 1 4| 3| 2

G2 5] 4
. A/ 61| 5| 4

S14  Pasamep ywepba
At12  [OnuTenbHOCTb NPOCTOS
G2  lNpepoTBpalleHne onacHoCcTM

Wi BeposiTHOCTb BO3HUKHOBEHMUS
HexenaTernbHbIX CODbITUI

Cuctembl nosblLLEHHO 6e3onacHoCTH
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MapameTpbl puckoB

I'Iapameprl pUCKOB MMEKT crnegyruine 3Ha4eHnA B COOTBETCTBUN C DINV

19250:
MNapameTpbl 3HayeHue
CTeneHb NoBpexaeHus
unu yuepba
S1 He6onblune TpaBMbl; HeGonbLUe BpefHble BO3OENCTBUS HA OKPY>KAIOLLYHO
cpeny
S2 Cepbe3sHble HeobpaTMble TenecHble NOBpeXaeHNs OQHOrO U HECKOMbKUX
vy unu rmbens Yenoseka;
BpeMeHHble, cepbesHble BpedHble BO3AENCTBUS HA OKPYXaloLLyto cpeay
S3 Heckonbko cmepTenbHbIX Cryyaes;
AnutenbHble, cepbe3Hble BpedHble BO3AENCTBUSI HA OKPY>KaloLLtO cpeay
S4 KatacTpodmyeckne nocneacTeus, 60mbLLOe KONMMYECTBO CMEPTENbHbIX Criy4Yaes

YactoTa 1 gnuTenbHOCTb BO3OENCTBUS

n3bexaHus onacHoCTn

A1 Ot penkux go 6onee YacTbIx
A2 OT YyacTbiX 40 NOCTOAHHbIX
BoamoxHoCTb

G1

B0o3MOXHOCTb Npu onpegeneHHbIX obcToaTenbCTBaXx

G2

Pepnkas BO3MOXHOCTb

BeposiTHOCTb BO3HUMKHOBEHUS HEXeNaTenbHbIX COObITUI

W1 OyeHb HK3Kas
W2 Hu3skas
W3 OTHOCUTENBHO BbICOKast

YpoBeHb cOXpaHHOCTU B6e3onacHocTu B cooTBeTcTBUM ¢ IEC 61508

[ns kaxxgoro ypoBHsA coxpaHHoCcTu 6e3onacHocTu (Safety Integrity Level, SIL)
ctangapt IEC 61508 onpenensieT B Ka4ecTBe CTENEHN AOCTUXKEHMUS LIENN
BEPOSATHOCTb OTKa3a (byHKLMM obecneyeHms 6e3onacHOCTX, NOCTaBINEHHOW B
COOTBETCTBME CMCTEME MOBLILLIEHHOW GE30MacHOCTH.

YpoBeHb PaGoTa B pexume pegkux Pa6oTta B pexume 4acTbIX unu
COXpPaHHOCTM [3anpocoB NOCTOSIHHbIX 3aNpPoCcoB
6e3onacHOCTN |(CpeaHsisi BEPOATHOCTh OTKa3a (BeposATHOCTb ONacHOro BeixoAa U3
BbINONHEHUS PYHKLMM NpU CTpoOS B Yac)
3anpoce)
4 ot >10° go < 10™ ot >10° go < 107
3 0T210_4ﬂ0<10_3 0T210'8/:J,0<10'7
2 0T210_3ﬂ0<10_2 0T210'7/:J,0<10'6
1 OTZ‘IO'ZJ:to<1O'1 0T210'6/:J,0<10'5

VcnonHutenbeHble yCTpOVICTBa N gaT4mKkn obblYHO BHOCAT HaMbonbLUMI BKNaa B
3TN BEPOATHOCTU OTKa30B.

Kaxxgas gyHKumst obecneyeHusi 6e3onacHoCTU Bcerga CoaepkuT Lenyto uerb oT
cbopa 1 06paboTkn NHopMaLIMK A0 LieneHanpaBneHHbIX OeACTBUN.

Wcnonb3yemoe obopyaoBaHue, Takoe kak NporpaMmmMupyemblii KOHTponnep S7-
400F/FH, patynkn n NCNOSTHUTENbHbIE YCTPOWCTBO, AOMKHO B LIESTOM BbINOMHATD
AK 1 SIL, onpeaeneHHble B pe3ynbTaTe OLEeHKM ONacHOCTH.

Ecnu cbyHKUMM ynpaBneHus n cooTBETCTBYHOLLUME (PYHKLMMN 3aLLUThl peanmaytoTcs
BMeCTe B 04HOM U ToMm e S7-400F/FH, To roBopsT 0 pexxume paboTbl C

BbICOKMMWU UIMN MOCTOAHHbIMUA Tpe6OBaHVIFIMVI.

CucTembl nosbiLLeHHo 6e3onacHoCTU
A5E00085588-02
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B cnepytowen Tabnuue npueBeaeHbl 3Ha4eHNSI BEPOATHOCTEN BbIXO4a M3 CTPOS
otaenbHbIX koMmnoHeHToB S7-400F/FH:

C AMarHOCTUYECKUM
npepbiBaHVEM

6ES7 336-1HE00-0ABO

Pexum pabotsi ¢ Pexum paboTsl ¢ WnTepBan
HU3KUMMU BbICOKUMW UNK NPOBEPOYHBIX
Tpe6oBaHUsAMHU NOCTOAHHbIMM MCTIBITAHWIA
(CpeaHsis BepoaTHOCTL [TPeboBaHMsAMM
oTKasa ons (BeposATHOCTb
BbINOMHEHUS (DYHKLMM  |ONacHOro BbIXoAa U3
NPOEKTUPOBaHUS NO CTpOS B Yac)
3anpocy)
CPU, cnocobHsbIi 1,24E-04 1,42E-09 10 net
BbINOMHATE PYHKLMM
obecneyeHuns
6e3onacHocTH
SM 326; DO 10 x DC  |6,97E-06 7,96E-11 10 net
24V[2A; ¢
ANarHocTU4eckum
npepbiBaHNEM
B6ES7 326-2BF00-0AB0O
SM 326; DI 24 x DC 1,55E-06 npu SIL 2 1,77E-11 npun SIL 2 10 net
24V;c 4,99E-08 npu SIL 3 |5,70E-13 npu SIL 3
ANarHoCTUYECKUM
npepbIiBaHNEM
6ES7 326-1BK00-0AB0O
SM 326; DI 8 x NAMUR;|2,74E-06 npm SIL 2 3,13E-11 npu SIL 2 10 net
C ANArHoCTMHECKM 4,83E-08 npu SIL 3 5,51E-13 npn SIL 3
npepbiBaHeM
6ES7 326-1RF00-0AB0O
SM 336; Al 6 x 13Bit;  |4,96E-08 npu SIL 3 5,66E-13 npu SIL 3 10 net

O6MeH gaHHbIMU,
CBSA3aHHbIMU C
obecneyeHnem
6e3onacHoCTU

1,00E-05

1,00E-09

Bbl moxeTe nonyuntb Bknag S7-400F/FH B BepoATHOCTb OTKasa oyHKUUK
obecneyeHns 6e30nacHOCTU CNOXEHNEM BEPOSITHOCTEN OTKa3a BCEX
ncnonb3yembix CPU 1 curHanbHbIX Mogynen noBbileHHon 6e3onacHocTn S7-
400F/FH. Pe3sepeupyembie CPU npu pacyeTte yunTbIBaOTCS O4HOKPATHO,
pes3epBuUpyeMble CUrHarbHbIE MOAYU MNOBbILLEHHOW 6E30MaCHOCTM YYMTLIBAKOTCS
aBaxabl. 3atem gormkeH 6bITb JoOaBneH Bknaa oTkazobesonacHoro obmeHa
OaHHbIMK. B peannsaumio dyHkumnmn obecneveHns 6e3o0nacHOCTM MOXeET ObiTb
BOBJ1€YEHO Heckomnbko cuctem S7-400F/FH.

CucTeMbl NOBbILLEHHOW 6e30MacHOCTM

A5E00085588-02
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Mpumep:

DyHKUMA obecneveHna GesonacHocTn peannsyetca cuctemon S7- 400FH. CPU u
CUrHanbHble MOAYMW NOBbLILWEHHON 6e30NacHOCTM, BOBNEYEHHbIE B peanv3aunio
dyHKUMKM obecneveHuns besonacHOCTH, NepeyncrieHbl B cnegytollen tabnuue.
311 CPU 1 curHanbHble Modynu NoBbiLLEHHOW 6e30MacHOCT NCMONb3YITCS B
pesepBupyeMon KoHdurypauun. VX nHtepsan NnpoBepOYHbIX UCTIbITaHWN
coctasngeT 10 neT. CurHanbHble MoAynu NOBbILLEHHOW Be3onacHoCcTH
HaxogsaTcs B pexume obecneveHns 6esonacHocTy ans SIL 3. Pexwum paboTbl ¢

BbICOKMMMW Tpe6OBaHI/IF|MI/IZ

CPU, curHanbHble moaynu
noBbIlEeHHON 6e30MacHOCTU
1 o6opyaoBaHue Ans
oTKa3zobe3onacHoro oomMeHa
OaHHbIMW, BOBJIeYeHHoe B
peanusaumio pyHKUUMN
ob6ecnevyeHusi 6esonacHoOCTM.

KonuuectBo

PesepBupoBaHue

BeposiTHOCTL
onacHoro oTkasa
B vac

CPU, cnocobHbIN BbINOMHATb
hyHKUMK obBecneveHuns
6e3onacHoCTU

Oa

1,42E-09

SM 326; DO 10 x DC 24V/2A; c
[MarHoCTUYECKUM
npepbiBaHVEM

6ES7 326-2BF00-0ABO

Oa

1,59E-10

SM 326; DI 24 x DC 24V; ¢
ANarHoCTUYeCKUM
npepbiBaHNem

6ES7 326-1BK00-0ABO

Oa

2,28E-12

OTKasobe3onacHbIn 0bMeH
OaHHbIMN

1,00E-09

Bcero

2,58E-09

CucTembl nosbiLLeHHo 6e3onacHoCTU
A5E00085588-02
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7.3 KoHdwmrypaums cuctemsbl

Pamkn koHdurypauum cuctembl S7-400F/FH yctaHaBnuBaroTCA, rnaBHbIM
obpasom, ucnonbdyembim CPU. CooTBETCTBYOLME 3HAYEHUS Bbl MOXETE HANTK B
TexHn4eckmx gaHHbix CPU B /3/, rnasa 5.

OrpaHu4deHus, oTHocsawmeca k S7-400FH, moxHo HanTu B /4/ n B readme-cbanne
B AononHuTensHom nakete "S7 H Systems [OTka3zoycTonumebie cuctembl S77".

B npunoxeHuun A Bbl HanaeTe cepTMdMUMPOBaHHbBIE KOMMOHEHTHLI annapaTtypbl
nporpammHoro obecneyeHns cucTeMbl NOBbILLEHHOW 6e30MacHOCTU B BUae
KOHTPOSbHbIX CMMCKOB.

7.4 BpemeHa KOHTpons

7.41 MpoekTupoBaHMe BpeMeH KoHTponsa ansa cuctem F/FH

I'IpaBMna AnA BpeMeH KOHTponsA

Mpy NpOEKTMPOBaHNM BPEMEH KOHTPOIS Bbl JOJIKHbI MPUHATH BO BHMMaHUE Kak
K03 pMLUMEHT roTOBHOCTU, Tak 1 6e3onacHocTb cuctemMbl F/FH:

o KoadpduumeHT rotoBHOCTU: YTOOLI BpEMEHHOWN KOHTPOSb HE 3anyckancs npu
OTCYTCTBMM OLINOKN, BbIbpaHHbIE BPEMEHA KOHTPOMS AOMMKHbI ObITh
OO0CTaToOYHO ASIMHHBIMW.

o BesonacHocTb: L|T06bl He NpeBbICUTb 40MNYyCTUMOE BpeMA OTKa3a, Bbl6paHHbIe
BpeMeHa KOHTpOJ'IFl AOOJKHbI 6bITb OOCTaTO4YHO KOpOTKI/IMI/I.
BpemMeHa KOHTponsi CUCTeMbl NOBbILWEHHOW 6e30NacHOCTHU

Bbl OMKHbI 3arnpoeKkTUpoBaThb criegyrwine BpemMeHa KOHTPOonA and CUCTEMbI
NoBbLILLEHHON 6e30NacHOCTH:

e [lapameTpbl 0TKazob6e30nacHbIX GrIOKOB:

KoHTponb Bnok MapameTp
KoHTponb Bpemenun F-uukna OB LmKnnyecknx F_CYC_CO MAX_CYC
npepbIBaHU, cogepxallero nporpammy obecneveHust
6esonacHocTn
KoHTponb oTkasobe3onacHoro obMeHa gaHHbIMmn mexay |[F_R_R TIMEOUT
ncronHsembiMn F-rpynnamm F R BO
KoHTponb oTkaszobe3onacHoro oomeHa aaHHbimMu mexay |F_RCVR, TIMEOUT
CPU F_RCVBO

F_SENDR,

F _SENDBO

Cuctembl nosblLLIEHHOV 6e3onacHoCTH
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I'Iapameprl CUrHalribHbIX Mop,yneﬂ NoBbILLEHHON 6Ge30NacHOCTH

KoHTponb MNapameTp

KoHTponb oTkazobe3onacHoro obmeHa Monitoring time [Bpemsi koHTponsi]
AaHHbiMu mexay F-CPU u curHanbHbiMm (mnmanoroBoe okHO cBoNCTB (Properties) B
MoZynsMM NoBbiLLEHHOW 6e3onacHocTn HW Config)

yepes ProfiSafe

OcHoOBHaA nocrnegoBaTeribHOCTb AeNCTBUN

[nsa npoekTnpoBaHMs BpeMeEH KOHTPONSA AENCTBYWTE creayowmm obpasom:

1.

CnpoekTupyinTe CTaHgapPTHYIO UK OTKa30YCTOMUYUBYIO CUCTEMY.
Heobxoanmyto nHdhopmauuio Bbl MOXETE HANTN B COOTBETCTBYIOLLIMX
PYKOBOACTBAXx Mo annapaTHbIM CPEACTBaM 1 B CUCTEMAX OornepaTMBHOMN
NMOMOLLIN.

CnpoekTupymnTe KOHKpPETHbIE BPEMEHA KOHTPOMSA OTKa30yCTONYMBON CUCTEMbI
C y4eToM ko duULmMeHTa roTOBHOCTU: TN BpeMeHa AO0MKHbI ObiTb
3HaYNTENBHO BOobLUE MUHMMAanNbHbIX BPEMEH KOHTPONA. Bbl MOXeTe HanTu
nNpubnmkeHHble PopmMyribl B UHGDOPMaLMM O pacyeTe MUHUMAIbHbIX BPEMEH
KoHTpons unu B Tabnuue Excel STEP7\S7BIN\S7ftimeb.xls.

Ucnonbayite Tabnuuy Excel STEP7\S7BIN\S7ftimeb.xls ana pacuyeta
MaKCUMarnbHOro BPEMEHN peakumm u NpoBepbTE, He NPEBLILLEHO N
MakcMMarbHO A0NyCTUMOE BpeMs OTKasa And npowecca.

A Yka3aHue no 6e3onacHocTun

UTo6bl HadexHo obecneunTb 0B6HapyXeHNE NMMYILCOB, BPEMSI MEXAY ABYMS
U3MEHEHMSIMW CUrHana (4nMTenbHOCTb MMMYNbca) AOMKHO GbiTb Gonblue, Yem
COOTBETCTBYHOLLEE BPEMSI KOHTPOS.

CucTeMbl NOBbILLEHHOW 6e30nacHOCTM

A5E00085588-02
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7.4.2

7.4.21

7-10

PacyeT MUMHUMaAnbHbIX BpeMeH KOHTpOoIA

KoHTponb BpemeHun F-umkna

Bpewmsi KOHTpOnsi cTaBUTCA B COOTBETCTBME BXOoAHOMY napameTtpy MAX_CYC
oTkasobesonacHbix 6rokoB F_CYC_CO.

YTtobbl KOHTPOSb He 3anyckancs npu oTcyTcTBuM HencnpasHoctu, MAX_CYC
[OmKeH ObITb 6onbLuUe, YeM MakcumaneHoe Bpems Lukna TClmax
cooTBeTcTBYOWEero OB LMKNNYECKUX NPEPbIBAHWIA:

MAX_CYC > TCIimax

TClmax [OomKHO UMETb, MO MEHbLUEN Mepe, TaKyto XXe BENUYNHY, Kak 1
cnpoekTnpoBaHHoe BpeMsi uukna TCl OB umknudeckmx npepbiBaHui. B cucteme
FH pgomkHo GbITb Takke NPUHATO BO BHUMAHWE MaKCUManbHOE BpeMS
fbroknpoBaHusa ans knaccos npuoputeTta > 15 (TP15) npn aktyanusauun. Takum
o6pa3oM, MOryT 6bITb NPUMEHEHBI crieayowmne NpubnmxkeHHble opMynbi:

TClmax = TCI B CUCTEME MOBbILLEHHON ©e3onacHoCTU

TClmax = MAX (TCI; TP15) B FH-cucteme ¢ OB unknmyeckux npepbiBaHUiA CO
cneumansHon obpaboTkon

TClmax = TCIl + TP15 B FH-cucteme ¢ OB uuknnyecknx npepbiBaHuin 6e3
cneumnansHon obpaboTkm

O6paTtunTe BHMMaHME Ha cnegyloLlee:

Bpewms OnucaHune e ero HanTn?

TCI CnpoektupoBaHHoe Bpemsi  |HW Config
umkna OB UMKIHECKNX Ceoiictea CPU, "Cyclic Interrupt [Liuknnueckoe
npepbIiBaHAN npepbiBanue], Execution [BeinonHexne]"

TP15 MakcumanbHoe Bpemsi HW Config
BrokMpoBaHNs ANs KNAaccoB |Cpojictea CPU, "H Parameters [MapameTpbi
npuoputeta > 15 obecrneyeHms oTkasoycTonumsocTu]”

"Cyclic Interrupt OB with Special Handling [OB unknuyecknx npepbiBaHuin co
cneumanbHon obpaboTtkon]" — aTo NnapameTp obecnevyeHms 0TKa3oyCTOMYMBOCTHU
CPU B cucteme S7-400FH. 3toT napameTp cogepxuT Homep OB umknuyeckmx
npepbIBaHNA, KOTOPbIN BbI3bIBAETCA OTAEMNbHO ONepaLuoHHON CUCTEMOW, Koraa
aKTyanuaupyeTcsa peseps, nocre 6rnokuposaHus Bcex npepbiBaHnii. O6bI4HO
BBoauTcsa Homep OB uMKNnYecknx npepbiBaHUN C HAMBbLICLUMM MPUOPUTETOM,
kotopomy B CFC noctaBneHbl B COOTBETCTBME OTKa3obe3onacHble Broku
F-nporpammbi.

3amevyaHue

[nsa akTMBu3aumm KOHTPOMNS MakCUMarbHOro BpeMeHn 6rokupoBaHusa ons
KnaccoB npuoputeTa > 15 Bbl JOIMKHBI NPUCBOUTE 3TOMY NapaMeTpy 3Ha4YeHue B
HW Config (CeorictBa CPU, 3aknagka "H Parameters" [[TapameTpbl obecneveHnsi
0TKa30ycTon4nBocTu)).

Cuctembl nosblLLIEHHOV 6e3onacHoCTH
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7.4.2.2

KoHTponb oTkazob6e3onacHoro oomeHa aaHHbimu mexay F-CPU

N CUrHanbHbIMU MOAOYNAMU NoBbILWEHHON 6e30NacHOCTU

KoHTponb Bpemenu ProfiSafe B curHansHoM Moayne noBbileHHON 6e3onacHoCTH
u B oTkasobe3onacHOM apariBepe OCYLLECTBNAETCS C 00HOU U moll xe
NepUoAMYHOCTbLIO. 3Ha4YeHne, BBedeHHOe 1 HasHaveHHoe B HW Config, kak Bpems
KOHTPOSS CUTrHaNbHOrO MOAYNS NOBbILLIEHHOW 6Ee30MacHOCTM aBTOMaTUYECKU
Ha3Ha4aeTcs 0TKasobesonacHbIM gpanBepam npu komnunaumm (TIMEOUT).
YT06bl KOHTPOIb HEe 3anyckarcst HM B 0Tka3obe3onacHoM ApanBepe, Hu B
CUrHanbHOM MOAyre NoBbILEHHOW 6E30MacHOCTM NpU OTCYTCTBUK
HeucnpaBHOCTEN, BblOpaHHOe BpeMsi koHTpons ProfiSafe TPSTO gomkHo 6biTb
[0CTaTo4HO BonbLUNM:

TPSTO > 2* TTR + TF SM, ACK + MAX(TCIlmax; TCI + TDP_FD) + TDP_SO +

TSLAVE_SO

O6paTVITe BHMMaHWE Ha cnefywLulee:

Bpems

OnucaHune

l'pe ero HanTu?

TCI

CnpoekTMpoBaHHOE BpeMs
uukna OB umknmyeckmx
npepbIBaHUN

HW Config

Ceomctea CPU, "Cyclic Interrupt
[Lnknnyeckoe npepbiBaHue], Execution
[BbinonHeHwne]"

TClmax

MakcumanbHoe Bpemsi
LiMKa COOTBETCTBYHOLLETO
OB umknuyeckmnx
npepbIBaHUN

Pasgen "KoHTponb BpemeHn F-umkna"

TTR

MakcumanbHoe Lenesoe
BPEMs NOBTOPEHMS Ans
master-cuctremsl DP

CpowctBa master-cuctemsl DP,
napameTpsbl WwWuHbl B HW Config

TDP_FD

Makc. Bpemsi obHapyxeHus
HeuncnpasHocTn DP

CpowctBa master-cuctemsl DP,
napameTpbl LWWHbI, 3aknagka "H
Parameters [[MapameTpbl o6ecneyeHus
oTkasoyctonumsoctn]" B HW Config

TDP_SO

Makc. Bpemsi
nepekntoveHma DP

CpowctBa master-cuctemsl DP,
napameTpsbl WKHbI, 3aknagka "H
Parameters [[MapameTpbl o6ecneyeHus
oTkasoyctonumsoctn]" B HW Config

TSLAVE_SO

MakcumanbHoe Bpemsi
nepexknioveHns ans
aKTWMBHOIO KaHarna cBsi3u B
KOMMYTUPYEMOW CUCTEME
BBOJa/BbiBOAA

B TexHUYecknx gaHHbIX
KoMmMmyTUpyemoro slave-yctponctsa DP
(ET200M)

TF SM, ACK

MakcumanbsHoe Bpemst
KBUTUPOBaAHWS
CUrHanbLHOro Moayns
MNOBbILLEHHON
6e30nacHoOCTM B pexnme
obecneyeHus
©e3onacHoCT1

3710 BpeMsi MOXHO HalNTW B TEXHUYECKUX
OaHHbIX CUTHaNbBHOro Moaynsi
noBbILLEHHON Ge3onacHoCTM B rnaBax 9
1 10 pykoBOACTBA MO CUrHanNbHbIM
MOZyNsIM NOBbILLEHHON 6e3onacHOCTU.

CucTeMbl NOBbILLEHHOW 6e30nacHOCTM
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3amevyaHue

YTobbI Mposepums 80 8pemsi pabombl, HE CIIULLIKOM N1 Maribl CNPOEKTUPOBaHHbIE
BpemeHa koHTpons ProfiSafe, Bbl moxeTe BcTaButb B ET 200M ¢ curHanbHbIMn
MOZYNAIMUN NOBbILLEHHOW 6e30MacHOCTH, HAXOOALLMMMUCS B pexume obecneyeHns
©esonacHocTn, 00MOIHUME IbHbIE CUTHANbHbIE MOAYN MOBbILLEHHON
DesonacHocTn B pexrme obecneyeHms 6e30nacHOCTU, B KOTOPbIX
3anpoeKkTMpoBaHHoe BpeMs koHTpons ProfiSafe meHbwe. 3T1o ocobeHHo
pekoMeHOyeTCcs B TOM Cryvae, ecnm 3anpoeKTMpoOBaHHOE BPEMS KOHTPOMS
ProfiSafe, nognexaiiee npoBepke, HE CANLLKOM NpeBbILLAET MUHUMArbHO
BO3MOXHO€e BpeMsi KoHTpons ProfiSafe.

7.4.2.3 KoHTponb oTkazobesonacHoro oomeHa gaHHbiMmu mexay CPU

7-12

KoHTponb Bpemenu B F-6nokax F_SENDR n F_RCVR unu F_SENDBO n
F_RCVBO co0oTBETCTBEHHO NPOUCXOAUT C makoU e Nepuoan4HOCTbIO, KOTopas
[OKHa GbITb yCTaHOBMNEHA NpY NapaMeTpmaauun Ha oboux 6nokax (TIMEOUT).

YTto6bI KOHTpOnb He 3anyckancsa B F_SENDR n F_SENDBO unn B F_RCVR 1
F_RCVBO, korga HeT owmnbok, BbibpaHHoe Bpemsi koHTponsa TIMEOUT gormkHo
ObITb 4OCTATOYHO GONBLUMM:

TIMEOUT > T CI,F_SEND + T CI,F_RCV + MAX(TDelay,F_SEND;
TDelay,F_RCV) + 2*TUSEND

O6paTnTe BHUMaHWE Ha criegyoLlee:

Bpems OnucaHue Foe ero HanTn?

TCI,F_SEND CnpoekTmpoBaHHoe Bpems Lmkna OB HW Config
LUKINYECKMX MPepbIBaHUIA C BbI3OBOM Ceoinctea CPU, "Cyclic
F_SENDBO unu F_SENDR Interrupt [Liuknnyeckoe

npepbiBaHue], Execution
[BbinonHeHue]"

TCI,F_RCV CnpoektupoBaHHoe Bpems Lukna OB HW Config
LIMKINMYECKNX NpepbiBaHUi C BbI3OBOM Csowmcrtea CPU, "Cyclic
F_RCVBO wnm F_RCVR Interrupt [Liuknnyeckoe

npepsiBaHue], Execution
[BbinonHeHwne]"

TDelay,F_SEND |[MakcumanbHas 3agep)kka obmMeHa CaoiicTtBa nepegaroLero
AaHHbIMK, Korga peseps B FH-cucteme  |CPU, "H Parameters
aKTyanusmpyeTcs, C BbI30BOM [MapameTpbl 06ecneyeHns
F_SENDBO wnnu F_SENDR oTkasoycTonymnsocTum]"

TDelay,F_RCV  |MakcumanbHas 3agepxka obmeHa CsovicTBa NpMHMMAaIOLLETO

OaHHbIMK, korga peseps B FH-cucteme CPU, "H Parameters
akTyanuaupyeTtcs, ¢ BbidoBom F_RCVBO |[[MapameTpbl o6ecneyeHusi
unn F_ RCVR oTKasoycTtonynsocTu]”

TUSEND MakcumanbHoe BpeMs peakuumn USEND  |MHdbopmaumuto MOXXHO HaTK

e C 48 bantamu gaHHbIX nonb3oBaTens |B VIHTepHeTe (cM. Hke)
ons F_SENDBO

e ¢ 88 bantamu gaHHbIX Nonb3oBaTens
0na F_SENDR

Cuctembl nosblLLIEHHOV 6e3onacHoCTH
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MNouck TUSEND

Bbl MOXeTe 3arpy3nTb MHCTPYMEHT Ans pacdeTta 3HavyeHns TUSEND n3
WHTepHeTa no agpecy:

http://www4.ad.siemens.de:8080/intracs/livelink.exe?func=cslib.csinfo&table=Prod
uctNodes&lang=de&nodelD=2526

ID B3HOCa 1651770

3amevyaHue

[nst akTMBU3aumMM KOHTPOSS MakCMMarbHOW 3afepXXkn obmMeHa AaHHbIMK, Koraa
peseps B FH-cucteMe aktyanuanpyeTtcsi, Bbl 4OKHbI MPUCBOUTL 3HAYEHNE STOMY
napameTpy B HW Config (Ceownctea CPU, "H Parameters [[MapameTpbl
obecneyeHnst oTkazoycTonymsocTu]").

OpHoBpeMeHHas akTyanusaums B 06onx CPU He gonyckaeTcs.

CuCTeMbI NOBLILIEHHON 6e30MacHOCTH
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74.24

7-14

KoHTponb oTkazob6e3onacHoro oomeHa AaHHbIMU MeXAay

UCNOJTHAeMbIMUA F-rpynnaMM

KoHTponb Bpemenn nponcxoant B FB F_R_BO 1 F_R_R n HasHa4aeTcsa Tam BO

BxogHoMm napameTpe TIMEOUT.

YT100bI KOHTPOMb HE 3anycKancs Npu OTCYTCTBMU HENCMPABHOCTEW, BpEMS
koHTponst TIMEOUT posmkHO MMETb, MO MEHbLUEN Mepe, Takyto e BENNYNHY, Kak
n Bonbluee 13 gByX MakCMManbHbIX BpEMEH LMKNa LIMKMMYECKNX NpepbiBaHNA

F SRuF S BOmwmF R RuF_R BO:

TIMEOUT > MAX(TCimax, F_S; TCimax, F_R)

O6paTVITe BHMMaHWEe Ha cnefywLulee:

Bpems OnucaHue

e ero HanTn?

TClmax, F_S [MakcumanbHoe Bpemsi umkna OB unknmnyeckmx
npepbiBannii ¢ BbizoBoM F R BOunm F R R

KoHTponb BpemeHun F-
uuKna

TClmax, F_R [MakcumansHoe Bpems umkna OB uuknmyeckmx
npepbiBaHnii ¢ BbizoBoM F S BOunmF S R

KoHTponb BpemeHu F-
unkna

CucTeMbl NOBbILLEHHOW 6e30MacHOCTM
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7.5

7.5.1

NMpuemka cucteMbl NOBLILWEHHOW 6e30NacHOCTHU

lNMpuemka cucteMbl NOBLILWLEHHOW 6€30MacHOCTH
CucTtema noBblLLIeHHOW 6e3onacHOCTM 0bbIYHO npuHMMaeTcA He3aBUCUMbIM
3KCNEepTOM.

Bo BpeMsi npuemMkmn cucTemMbl NoBbILLEHHON 6e30MacHOCTN BaM OKa3blBaloT
nogaepxky cneuunansHole dyHkumn B SIMATIC Manager. OHu gatoT Bam
BO3MOXHOCTb:

e cpaBHuBaTb F-nporpammel
e npoTokonuposaTtb F-nporpammel
e nevyartaTb F-nporpammei

Mudopmaumio 06 3TMx Temax MOXHO HanTK B pa3gene 5.4.

Yka3aHue no 6e3onacHocTu

[na apxusnpoBaHus npoekta S7-400F/FH gomkHO nveTbesi B pacnopsikeHum
ynpaerneHue Bepcuamn. Kpome Toro, Mbl peKOMeHOYEM BaM apXMBMPOBaTh
KaXkObI MpUHATBIA NpoekT B STEP 7, a ans nameHeHun co3gaBaTb HOBbIM NMPOEKT.

I'Ip|/| npunemMke CUCTeMbl JOJTXKHbI ObITb NPUHATLI BO BHUMaHWe BCe TpeGOBaHVIS'-I,
KOTOpblE coaepXaTcd B ONMcCaHnn CepTVI(bI/IKaTa N OOJMKHbI ObITb NMPOBEPEHbLI.

Bbl MOXeTe 3aapxvBupoBaTh BCe AaHHble, MeloLMe 3Ha4YeHne Ans NpuemMku
oTkasoycTtonumson cuctemol, B SIMATIC Manager (File > Archive [Pann >
ApxuBupoBaTtb]) 1 pacneyataTtb UX B HyXXHOM Buge.

KOHTpOﬂbeIe CMUCKN OnA NpueMKun

Bbl MOXeTe HaliTV B MPUMNOXEHUN CreAYOLWME KOHTPOMbHbIE cnnckK. OHU MoryT
ObITb Mcnonb3oBaHbl Npu npuemke S7-400F/FH:

e  KOHTPONbHbLIA CANCOK ANS XXU3HEHHOTO LuUKIa nporpammMmupyembix
KOHTPOJINEPOB MOBbLILLEHHON 6€30MaCHOCTUN COAEPXUT CBOAKY AENCTBUI 3a
BPEMS XXN3HEHHOTO LMKIa CUCTeMbI NOBbIWEeHHOW 6e3onacHocTn S7-400F/FH,
a Takxke CChINIKK Ha TpeboBaHWs U NpaBunia, KOTopble AOMKHbI ObITb
YOOBNETBOPEHDI.

e  KOHTPOSMbHbIN CAUCOK CEPTUPULMPOBAHHbBIX MOAYNEN

e  KOHTpObHbIN CNNCOK cepTUdULMpPOBaHHbIX 6r10KOB

CuCTeMbI NOBLILIEHHON 6e30MacHOCTH
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7.5.2

HavyanbHasa npuemka F-nporpammbl

OcHoBHasa nocnegoBaTesibHOCTb AENCTBUM OISl HAYarbHOM NPUeMKH
F-nporpammbl

1. Mo xenaHuto: NpeaBapuTernbHas NpuemMka NpoekTa CUrHanbHbIX Moaynen
NoBbILLEHHOW Be3onacHOCTH

CoxpaHeHne nporpamMmmbl

lMpoBepka pacneyaTku

3arpy3aka nporpammsl B CPU
BbInonHeHne TeCcTUpoBaHMs BCeX OYHKLUNIA

akrwb

Heobs3aTtenbHasa npeaBapuTenbHasa NpueMka NpoeKkTa CUrHasrbHbIX Moaynen
noBbIlWeHHOW 6e30nacHoOCTU

7-16

Mocne koHGUrypupoBaHus annapaTypbl U NapameTpu3aunm cUrHamnbHbIX
MOAYyrei NoBbILEHHOW Ge30MacHOCTU Bbl MOXETE BbINOSTHUTL HAaYarnbHYo
NMPUEeMKy NMpoekTa CUrHasibHbIX MoZysiel NoBbILLEHHON 6e30MacHOCTY.

[aHHble KOHUrypaummn annapaTtypbl AOMKHbI OblTb pacneyaTaHbl, COXpaHeHbI U
3aapXx1MBUpPOBaHbI BMecTe co Bcem npoektom STEP 7.

Pacneyvarante F-nporpammy us SIMATIC Manager, ncrnonb3ysi KOMaHay MeHIo
File > Print [®ann > Me4aTtaTb]. [Ina nonyyeHms NOMHOWM pacneyaTkn BolibepuTe
AvanasoH 1 onuMmM nevaTy, Kak NoKka3aHo Ha CreayloLemM PUCYHKe:

Print [MevaTtb] E I

[ﬁ‘ginﬁre:'p.] HF Dfficedet Serie 700 Drucker
Location: LPT1:
[Anpec]

= Frint R arge [Avanason nevatml -
Eririter ... I
i+ all [Bee]

¥ Madule Dezcription [Onucanmne moayneii]
™ Address List [Cnucok aapecos]

™ Selection [Boi6op]

- I:Iptinr'is [Onuyn}

¥ Aw/fith Parameter Description [C onucanmem napaverpos]

Cancel | Help

[OTMEHUTB] [MomoLLb]

Mocne NpPOBEPKM NapamMmeTpoB CUrHarIbHOro Moayns NoBbILLEHHON 6e30MacHOCTH,
CBsi3aHHbIX ¢ obecneveHnem 6esonacHocTn, CRC napamMeTpoB Ha pacne4dyaTtke
napamMmeTpoB CUrHalIbHbIX Mop,yneﬂ NoBbILLEHHON 6€30NacHOCTN AOCTAaTOYHO B
Ka4vyecTtBe 3TaljioHa anAd I'IOCJ'IGD,)/I'OLLI,GVI NPpneMKu. OHun cnegywumne:

¢ CRC napameTpoB (BKn. agpec): 12345
e CRC napametposB (6e3 agpeca): 54321

CurHanbeHble MOAynM NoBbILEeHHOM 6e30nacHOCTU, KOTOpble 0683aHbl UMETb
Takue e napameTphbl, CBA3aHHbIe ¢ obecnevyeHmem 6e3onacHoOCTn, MOryT ObITb

Cuctembl nosblLLIEHHOV 6e3onacHoCTH
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CKOMUPOBaHbI BO BPEMS NMPOEKTUPOBaHUS. DTW UX NAapaMeTpbl HE HYXXHO bonblue
npoBepsTb MHAMBUAYansHo: floctatodyHo cpaBHuTh 'Parameter CRC (without
address) [CRC napameTpos (6e3 agpeca)]' ckonMpoBaHHbIX CUrHAaNbHbIX MOAYNEWN
nosblweHHon 6esonacHocTn ¢ CRC napameTtpos (6e3 agpeca) yxe npoBepeHHbIX
CUrHanbHbIX MOAYNEN NOBbILEHHOW 6€30MacHOCTM U NPOBEPUTL NOrnyeckue
HayanbHble agpeca.

CoxpaHeHune nporpamMmmbl

F-nporpamma, nognexatiasi npueMke, AOMKHa ObITb COXpaHeHa 1
3aapxuBmnpoBaHa BmecTte co Bcem npoektom STEP 7. Bce gaHHble npoekTa
(nHdopmaumsa o nporpamme, cxeMbl CFC, oaHHbIe KOHUrypaumm annapatypbl 1
NPOTOKOIbI) AOIMKHLI ObITL pacnevaTaHbl U 3aapXUBMPOBAHbI BMECTE C MPOEKTOM
STEP 7. Kak coxpaHATb U apxuBnpoBaTb NPOEKTbl S7, MOXHO Y3HaTb B OCHOBHOM
cnpaBo4Hou cucteme STEP 7.

MpoBepka pacne4vyaTku

PacneuaTaliTe BeCb NPOEKT, Kak onncaHo B pa3aene "Pacnevatka F-nporpammbl”.
Safety Program [Mporpamma o6ecney. 6esonacHocTu] i

Please select the data to be printed
[BbibepuTe, noxanyncTa, aHHble Ans pacrnevartku]

¥ Chart [Cxema]
3 Safetu Program[Mporpamma o6ecney. 6e3onacHocTu

I H Configuration [KoHdurypaumus annapatypbi]

oK Cancel | Help |

Pacnevatka cogep>XuT obLLMIA KOHTPOSbHbLIN KOA B kKayecTBe aTanoHa. Oowui
KOHTPOSbHbIN KO NOSIBNSIETCA B pacneyaTke ABaadbl, OOWH pa3 B pa3gene
WMHopMaLmn o NporpamMMe Kak 3HadeHue nanku 6r10KoB U OAUH pa3 B HUXKHEM
KOMOHTUTYNE KaK 3HaYeHUe N3 UCTOYHUKA. TN 3HAaYEHNS JOMKHbI
COOTBETCTBOBATbL APYr APYrY.

B HW>XHEM KONOHTUTYNe pacneyaTku NOSBNAETCH HOMep Bepcuu
pononHutenbHoro naketa "S7 F Systems [CucTembl noBbIweHHON 6e30nacHOCTU
S7]", oH JormKeH BbITb MPOBEPEH.

Ecnu oBLwuin KOHTPOMbHbLIN KOG B HUKHEM KONMOHTUTYIE HE pacrneYaTtbiBaeTcs, 310
3Ha4uT, YTO U3MeHunace F-nporpamma unu koHdpurypaums (HW Config unu
NetPro). B atom cnyyae F-nporpamma gosmkHa ObiTb CKOMMMIIMPOBaHa CHOBA.

CuCTeMbI MOBLILIEHHON 6e30MacHOCTH
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7-18

lNMpoekTupoBaHue

CurHanbHble Moaynu NoBbILLIEHHOW 6€30MacHOCTH, Y KOTOPbIX AOMKHbI ObITh
Takue xe napamMmeTpbl, MMeloLme 3HavyeHre anst obecneyeHns 6e30NacHoOCTH,
MOryT ObiTb CKONMPOBaHbI BO BPEMS MPOEKTMPOBaHMA. OTU X NapameTpbl He
HY>XHO BorbLUe NpoBepsATb UHAMBMAYaNbHO: [JOCTaTOMHO CPaBHUTL
'Parameter CRC (without address) [CRC napameTpos (6e3 agpeca)]'
CKOMUPOBAaHHbIX CUrHaNbHbIX MOAYren noBbieHHon 6e3onacHocTn ¢ CRC
napameTpoB (6e3 agpeca) y>Ke NpoBepPEeHHbIX CUTHamNbHbIX MOgynew
NOBbILLEHHOW 6€30MacHOCTM U NPOBEPUTL NIOrMYecKMe HavarnbHble agpeca.

Mocne npeaBapuUTENbHON NPUEMKM NPOEKTa CUrHANbHOrO MOAYS
noBbILEHHOW 6e30MacHOCTN AoCcTaTo4HO cpaBHUTL 'Parameter CRC (incl.
address) [CRC napameTpoB (Bkn. agpec)]”" B HOBOW pacneyaTke ¢ 3TUmu
OaHHBbIMU B MPUHATON pacrneyaTke NpoekTa.

MporpammupoBaHue

B pacneyvatke JormkHbl GbITb NPOBEPEHDI CreayoLmne napameTpsl
oTKa3zobe3onacHbIX 6JTOKOB:

B pacnevatke 0omkHbI BbITh MPOBEPEHbI BCE BXOAHbIE NapameTpsbl,
cBsi3aHHble ¢ obecnedyeHmemM 6e30MacHOCTH, KOTOpble He HasHaYeHbl
aBTOMaTu4Yecku, unu B cxemax CFC, unu B pasgene napameTpoB, CBA3aHHbIX
c obecneyeHnem GesonacHocTu. BxogHble napameTpbl, KOTOpblE He BUAHbI B
cxemax CFC, pacneyaTtbiBaloTcs B pasgere napameTpoB, CBA3AHHbIX C
obecneyeHnem 6e3onacHocTi. Ecnun napameTpbl nerye npoBepsiTe B CXxeme,
Yyem B pasgesie napaMeTpoB, CBSA3aHHbIX ¢ obecrneyeHneM 6e30nacHoCT , To
3TV NapameTpbl He AOMKHbI BbITb CKPLITHIMU.

Y Kaxgoro oTkazobesonacHoro gpaneepa Moayns AOMMKHO BbiTb NPOBEPEHO
Ha3HayeHue, caenaHHoe oTkasobe3onacHbIM ApariBepam KaHaroB Ha
BbiBogax CHADDRXX, ¢ TOMOLLbI0 TECTUPOBAHUA OYHKLUIA UK NMPOCMOTPOM
pacneyvaTku.

HavanbHble 3HaYeHUs BbIXOAHbIX MAapaMeTpoB, CBA3aHHbIX C obecneyeHnem
6e30nacHOCTU, AOMKHbI ObITb NPOBEPEHbI, €CNM NOCeA0BaTENbLHOCTb
NCMONHEHNS He COOTBETCTBYET NOTOKY AaHHbIX, T.€. eCnn 60K Bbi3blBaETCA
TONbBKO MOCHe TOro, Kak BbIXxOAHble napameTpbl Obinv nepeaaHsl gpyromy
6noky. 3To NpoucxoauT, Hanpumep, NPU Hanuuum obpaTHON CBA3K. DTN
BbIXOOHbIE NapamMeTpbl pacrnevaTbiBaoTCs B pasgene napameTpos,
CBA3aHHbIX ¢ obecneyeHnem 6e3onacHOCTH, U MOMEYaTCA CUMBOSIOM (*).

Y cnepyrowmnx oTkazobesonacHbIx 6r1I0KOB AOMKHbBI OblTb MPOBEPEHDI
onpeaeneHHble BXoAbl/BbIXoabl:

Cuctembl nosblLLIEHHO 6e3onacHoCTH
A5E00085588-02
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OTka3obe3onacHbIN 610K

Bxoa/Bbixon

OnucaHue

F_CYC_CO MAX_CYC MakcumansHo fonycTumoe
Bpewmsi F-uukna

F_SENDBO, F_RCVBO TIMEOUT Bpewmsi koHTpons npu obmeHe

F SENDR, F RCVR AaHHbiMun mexay F-CPU

F R R F_R BO TIMEOUT Bpems koHTpons npu obmeHe
AaHHBIMU Mexay
ncnonHsemelMmn F-rpynnamu

F_M_DI8 TIMEOUT Bpems koHTponsa ans obmeHa

F M DI24 baHHbiMK ProfiSafe ¢

F M DO10 CUrHambHBIM MOpynem

- = noBbILLEHHOW Ge3onacHoCTK

F_M_AI6

F M _DI8 LADDR Jlornyecknn agpec moayns

F_M_DI24 (SM1)

F M DO10 LADDR R TNornueckuin agpec pesepBHOro

F M Al6 moaynsi (SM2)

F_M_AI6 MODE_00 ... MODE_05 |KoaupoBaHue gnanasoHa
N3MepeHuit B crnyyae
aHanorosoro Mogyns BBoga

F_CH_DI, ACK_NEC KsuTnpoBaHue, Heobxoaumoe

F CH DO, F CH_Al ANsi NOBTOPHOIO BKIMIOYEHUsI B

- - cuctemy

F LIM HL QH 1: HapyweHa BepxHsas rpaHuua

F LIM LL QL 1: HapyweHa HWkHAs rpaHvua

F RS FF Q Bbixop,

F SR FF Q Bbixopg,

F_CTUD Ccv TekyLee 3Ha4YeHne cHeTyrKa

KommyTupyemble BbIXOOHbIE NapamMeTpbl OTMEYEHbI B pacrneyaTtke 3Be3go4kon (*).

CucTembl nosbiLLeHHo 6e3onacHoCTH
A5E00085588-02
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I'IpOBepKa KOHTPOJIbHbLIX KOOOB
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O6wWwun KOHTPOoNbHbIN KoA: Nocne 3arpy3ku nporpammel B CPU (cm. pasgensi
"3arpyska Bcen F-nporpammbl" 1 "3arpyska nameHeHuin") Bbl JOMKHbI CPABHUTL
06LLMIA KOHTPONbHBIN KoA nporpaMMbl B CPU ¢ 06LWMM KOHTPOSbHBIM KOOOM B
npuHaTon pacnevartke. B cnyyae cuctem S7-400FH Bbl 4OMmkHBI caenatb 9TO
cpaBHeHne ans obomx CPU.

KoHTponbHbIe KoAbl U KOHTPONbHbIE KOAbI HAaYanbHbIX 3HAYE€HUN
OoTKazobe3onacHbIX 6MoKoB: KOHTPOrbHbIE KOl U KOHTPOIbHbIE KObI
HavanbHbIX 3Ha4YeHNN BCex 0TKa3obe3onacHbIX 610KOB JOMKHbLI coBNaaaTth C UX
BenuunHamu B MpunoxeHun 1 onmucaHus cepTudukarta. Ecnm Bbl ncnonbayete
BHOBb CO3[aHHble TUMbl 0TKa300e30nacHbIX GrOKOB, Bbl JOJMKHbI BbINOHUTL 3TO
CpaBHEHWe Ans Bcex 0Tkazobe3onacHbIX 6rokoB, Bbi3biIBaeMbIX B 3TOM Tune F-
onoka.

Bbl MOXeTe Nony4nTb 06LLMI KOHTPOMbHbIV KOA4 NPOrpaMMbl U KOHTPOSbHbIE KOAbI
6nokos B CPU Bbibopom komaHabl meHio Options > Customize Safety Program
[dononHuTenbHbIE BO3MOXHOCTK > HacTpouTb nporpammy obecneyeHus
6e3onacHocTu]. Korga genaetcs cpaBHeHMe C NporpaMmon B pexxume online,
OHO MoKasbiBaeT, COOTBETCTBYIOT N APYr APYry UCTOYHMK, 3arpy3oyHas 1
paboyas namaTb (3TO AaeT BO3MOXHOCTb OOHaPYXWUTb HEAOMNYCTUMbIE
MaHUNYNsaUuM ¢ 4aHHbIMK Y 0TKa306e30MacHbIX BXOAHbIX NapamMeTpoB, He
BKITIOYEHHbIX B CUCTEMY cCoeanHEeHWI, B paboyen namaTu).

Bbl MOXeTe npoBepuTb, AencTBUTENLHO N F-nporpamma B CPU aBngaeTcs Ton
NPUHATON NPOrpaMmMoNn, KOTOPYIO Bbl OXMAANW, BbINOMNHUB CreayloLiue waru:

1. Bbibepute B SIMATIC Manager komaHgy meHio Options > Customize
Safety Program [[lononHuTenbHble BO3MOXHOCTK > HacTpouTb
nporpammy o6ecnevyeHns 6esonacHocTu] 1 aktmemnampymnte "Online" B
ananoroBoM okHe. KOHTponbHbIV ko, 0OToOpakaeMblii B JUarnoroBOM OKHeE,
OOIKeH coBnagaTh C KOHTPOSbHBLIMU KOAaMuy B MPUHSATON pacnevaTke (B
TEKCTE W B HUXKHEM KOJIOHTUTYIE).

2. [Onsa obHapyxXeHnst He4OMYCTUMbIX MaHUNYNALWIA (Hanp., Yepes pexunum
TectupoBanusa B CFC) B paboyen namatn CPU, BeibepuTte "Compare...
[CpaBHUTB...]" 1 cpaBHUTE NPUHATYIO NpOrpamMmy C OHMaNHOBOW NPOrpaMmon
B AManoroBoM okHe. 3aecb oTobpaxalTca Bce napameTpbl, C KOTOPbIMM
ObINKn BbINONHEHbI MaHUNYNAUMA. JTOT War oba3aTeneH Ans NpUeMKW.

3. Y oTkasoyctonumebix cuctem S7-400FH BbilenpmnBefeHHbIe LLarn JOMKHbI
ObITb BbINOMHEeHbI Ans 06omx CPU B oHnanHoBom otobpaxeHun SIMATIC
Manager.

Ecnu Bbl noBTOpsieTe 3arpy3Ky unu npoeepky F-nporpaMmbl, BbINonHUTe
3Ty NpoBepKy 06Lero KOHTPONILHOro KoAa CHOBA.

Cuctembl nosblLLIEHHO 6e3onacHoCTH
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7.5.3 NMpunemka usmeHeHnn B F-nporpamme

Onsa npuemkn mnameHeHui B F-nporpamme gencTByiiTe crnegyrowmm o6pasom:

1. CoxpaHeHue nporpaMmsl

2. CpaBHeHuWe HOBOW nporpamMMbl C NpuHATON (cM. pasgen "CpaBHeHue
F-nporpamm").

3. [lpoBepbTe n3MeHeHus B pacrnevartke

4. 3arpysuTte HoByt nporpammy B CPU

5.  BbInonHuTe yHKUMOHaNbHOEe TECTUPOBaHUE U3MEHEHNI

Mpwv NpoBepke pacneyaTky 1 BbINONHEHUM (PYHKLMOHANbHOTO TECTUPOBAHMUS,
crieayeT NpoBepsiTb TONMbKO HOBbIE pasferibl U pasgenbl, cogepxaline
N3MEHEHMSI.

YT006bl VX BbISIBUTb, HOBasi NporpamMmMa CpaBHUBAETCS C NMPUHATON NporpamMMoi.

Compare Programs - allfbhallfb\CPU 417-4 H\prog [CpaBHeHue nporpamm - ...] m

& Program [[iporpammal " Reference [OTanoH]

b...

Compare Prograrm with: i
[CpaBpHI/ITb np%rpammy ¢l IOnIlne LI Browse... [|'|p0+MOTp...] =
TaTar

—Result of the Comparison of the Safety Blocks

Comparison of Unconnected F Parameters Offline/Online [CpaBHeHne HecoeauHeHHbIx napameTpos offline/online]

Yariahle Name I Current Pro'edl Onlinel
Mo Differences Found [VISMEHEHWST He OOHaPYKeHbI]

Block | Symbolic Name Current Project | Online |
[BTOK] [CIMBOTTAYECKOE AMSI] [T EKyLLWW MPOEKT]

Close | IEijin) | Help |

[NosicHeHwne Kk pucyHky: Variable Name — nmsa npoekTa.

MpuHsATasa nporpaMmMa JOSPKHA ObITb COXpaHeHa B Apyrom npoekte. LenkHnte Ha
"Browse [[NocmoTpeTs]" 1 BBeAUTE NyTb A58 NPUHATON NPOrpaMmel.

N3meHeHMs npoekTa curHanbHbIX MOAYNeNn NoBbILEHHON 6e3onacHoOCTH,
UmetoLLme 3HaveHne ans obecrneyeHuns 6e3onacHOCTM, MOXHO pacno3HaTb No
nameHeHuto napametpoB CRC_IMP1 n CRC_IMP2 cooTBeTCTBYyHOLLEIO
oTkasobesonacHoro gparvisepa mogyns (F_M_xx).

N3meHeHns agpecoB 1 CUMBOSTMYECKNX MMEH CUITHAN0OB MOXHO pacno3HaTtb Mo
nameHeHuto napametpa ADDR_CODE cooTBeTCTBYHOLErO 0TKa3obe30nacHoro
Apavieepa kaHana (F_CH_xx).

CuCTEMbI MOBLILIEHHON 6e30MacHOCTH
A5E00085588-02 7-21



BbesonacHocmb

7.5.4

NameHeHuns npoekTta cetu B NetPro MoXHO pacnosHaTb N0 M3MEHEHUIO
napametpa CRC_IMP cooTBeTCTBYIOLWNX OTKa306€30MacHbIX KOMMYHUKALMOHHbIX
6nokos (F_RCVxx n F_SENDxx).

MpaBuna n nHopmaLmio 0 TOM, Kak HY>KHO AEeNCTBOBATb B Criy4Yae U3MEHEHUN B
F-nporpamme, Bbl MOXeETE HaWTK B pasgene "OkcnnyaTtaums un obcnyxunsaHue,
NameHeHne F-nporpammbl”.

Mpuemka TMnoBbIX F-6nokoB

HavyanbHas npuemka

BHOBbL co3gaHHbIV TUNOBOW F-6nok B NepBbI pa3 NPpUHUMAETCS TaK Xe, Kak 1
F-nporpamma. ®yHKUMOHaNbHOE TecTupoBaHue Tnnosoro F-6noka gomkHo
NpoM3BOAMTLCS B Cpeae TECTMPOBaHUA B cneumansHon F-nporpamme.

Mpn npuemke HOBbIX TUMOBbIX F-GrOKOB CyLLECTBEHHbLI OBLLNA KOHTPOSBHbIN KOA
N KOHTPOJbHBIN KOA, HavanbHbIX 3HAa4YeHU HOBOro TUNoBoro F-6noka. [insa atnx
KOHTPOMbHbIX KOAOB OOJIKHO ObITh BbINOMHEHO CPaBHEHUE C pacneyvyaTkon
npreMkn. [JormkHbl ObITh Takke NPOBEepPEeHbl KOHTPOSbHbIE KOAbl Y KOHTPOSIbHbIE
KOAbl HaYanbHbIX 3HAYE€HWI Bbi3biBaeMbIX 0TKa3obe3onacHbix 6r10KoB.

O6Lwme KOHTPOIbHbIE KOAbl B HMXKHUX KOFTOHTUTYNAaxX pacreyaTtok nporpaMmbi
obecneyveHus 6e3zonacHocTn n cxembl CFC TnoBoro F-6noka gomKHbI
COBMagaTb, UNK 3TOT TUMNOBOW 650K A0MmKeH ObITb CHOBa CKOMMUIMPOBAH.

NMpruemMka n3ameHeHUM

7-22

Mpremka nameHeHunn B TMNoBOM F-611oke BbIMOMHAETCA Tak Xe, Kak And
F-nporpammbl. Bce nyHKTbI B TeCTUpyemon F-nporpamme, B KOTOPbIX Bbl3biBAETCH
HOBbIN TUNOBON F-6nokK, Takke A0MKHbI OblITb NPOBEPEHBLI MOCPEACTBOM
PYHKUMOHAMNbHOro TeCTUPOBaHUA. NI3MeHEeHHbIe KOHTPOMbHbIE KOAbI
0TKa306e30nacHbIX BIIOKOB OTOBPaXaTCa B CXEMHOM NpeAcTaBneHnun npu
cpaBHeHun F-nporpamm.

Cuctembl nosblLLIEHHO 6e3onacHoCTH
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7.5.5 OTBeTCTBEHHOCTb M KBanudunkauma

TpeboBaHus kK 6e30MacHOCTH, OTHOCALLMECS K CneumMdUYecKkoMy Anst CUCTEMbI
ucnone3oBannio S7-400F/FH, moryT ObITb Y4OBNETBOPEHbI CREAYOLLUM
pacnpegeneHnem oTBETCTBEHHOCTH:

3KcnepThbl NO NPOLIECCY M onepaTopbl — 3a KOHUeNuuio obecnevyeHus
6€e30MacHOCTV CUCTEMbI, BKIHOYasi onpeaeneHme OyHKLUA, MEOLLNX
3HayeHue ansa obecneveHns 6e30nacHOCTU U HE UMEIOLLMX 3HAYEeHNs Ons
obecneyeHnss 6esonacHoOCTW.

Hes3aBucuMbIN aKkcnepT — 3a NPUEMOYHbIE UCTMbITAHWUSI CUCTEMbI B YacTu
obecrneyvyeHns 6e3onacHoOCTy.

MnaHnpoBwmkn S7-400F/FH — 3a peanunsaumio koHUeNunn obecneyenns
6e30MacHOCT CUCTEMBI B YacTh OYHKLMOHMPOBAHUSA, KOHUIypaLMmn 1
NOAKMIOYEHUS CXeM, 3a NraHUpoBaHMe UHTEP(ENCOB OTKa30yCTONYMBOW
CUCTEMbBI, COOTBETCTBUE W peannsauunio npeanmcaHnim 3 onmcaHuns
cepTudukarta n seog naponen B STEP 7

CneumanucTbl MO MOHTaXy M BBOAY B akcnnyaTtauuto S7-400F/FH — 3a
peanu3aumio 1 yaoBrneTBopeHue TpeboBaHNiA, OTHOCSALLMXCA K OKPY>KaoLLEN
cpene, B MecTe yCTaHOBKM, 6e30MnO0YHY0 peann3aumnio NOAKIIOYEHNSI CXEM,
3arpysky paspelueHHon F-nporpammel B CPU 1 HasHauyeHne napons ana CPU.

CneumanucTbl no BBoay B akcnnyataumio S7-400F/FH — 3a dpyHkumoHansHoe
TeCTMpOBaHME NPUEMKU C UMUTaLMEN KPUTEPMEB OTKITIOYEHNS B
COOTBETCTBUM C KOHLenuuen obecneyeHns 6€30nacHOCTM CUCTEMBI U
n3mepeHne Heobxoanmbix ans obecneveHmns 6€30MacHOCTN BPEMEH.

CucTeMbl NOBbILLEHHOW 6e30nacHOCTM
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