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Pexxum obecrieqeHusi besonacHocmu

3.1 BapwuaHTbl KOH(uUrypaumm nepudepmMmnHbIX Moayren
NoBbILWEeHHON 6e30NacHOCTU B pexxnme obecnevyeHus
G6e3onacHocTu

DeueHTpanusoBaHHoe ¢yHKLMOHMpOoBaHue B ET 200M

B pexxume obecneyeHns 6e30nacHOCTU CUrHanbHbIE MOLYN MOBbILLIEHHON
©e3onacHocTn paboTalT AeLUeHTpann3oBaHHO B YCTPOWCTBE
neueHTpanunsoBaHHon nepudepun ET 200M.

3ameyaHue

CurHanbHble MO4YNN NOBbILLEHHOW 6€30MacHOCTM He 4OMKHbI
Mcnonb30BaTbCsl U KOHPUIYpUPOBaTLCS B pexmnme obecneyeHums
6e30nacHOCTM Ha LeHTparnbHbIX MOHTaXHbIX CTOMKaX B Ka4ecTBe
LeHTpann3oBaHHbIX nepudepuinHbix mogynen. B ET 200M BO3MOXHO TONMbKO
JeLeHTpann3oBaHHoe YHKUMOHMPOBaHME.

Hdonyctumsble IM 153-x

Kakne komnoHeHTbl ET 200M moryT ucnonb3oBaTbCsl B pexxume obecneveHms
6e30nacHOCTH, 3aBUCUT OT Kracca 6e30MacHOCTU 1 UCMONb30BaHUS
pasgenuTenbHoro Moayns B koHdpurypauum ET 200M:

* Ecnu Bbl yaoeneTBopsieTe TpeboBaHuaM knacca SIL 2 nnmn ncnonbsyete
pasgenuTenbHbli MOAYNb B knacce 6e3onacHoctn SIL 3, To Bbl MOXeTe
ncnonb3oBaTb BCe MHTepdericHble moaynu IM 153-x ycTponcTea
neueHTpanunsoaHHon nepudepun ET 200M (kak B cTaHOapTHOM pexume).
YcTraHaBnmBanTe pasgenurenbHbii Moayb CrieBa OT CUrHanbHbIX MOAYNen
NOBLILLEHHON GE30MacHOCTW.

* Ecnu Bbl He ucnonbayeTe pasgenutenbHbii mogynb B ET 200M B SIL 3, To
Bbl 4OMKHbI MOHTMpoBaTb BeTBN PROFIBUS-DP B nporpammupyemMbix
KoHTponnepax S7-400F n S7-400FH ¢ ucnonb3oBaHnem BOJIOKOHHO-
onTuyecknx kabenen. Toraa Ucnonb3ynTe crieayoLwnii UHTEPAENCHBIN
moaynb ET 200M:

ET 200M ¢ IM 153-2 FO (HaumHasa ¢ Homepa ans 3akasa 6ES7 153-2AB01-
0XB0)

CoBMecTHOe Ucnosnb3oBaHMe nepudepunHbIX Moaynen NoBbILLEHHON
6e3onacHOCTK €O cTaHAAPTHLIMU moaynamu S7-300

Ecnu Bbl ucnonbsyete B ET 200M pasgenurenbHbiil MO4YIb, TO Bbl MOXETE
npumeHaTb B ET 200M curHanbHble Mogynmn NOBbILLEHHON 6e30MacHOCTH CO
CTaHAapTHbIMU cuUrHanbHeIMKU Moaynamm S7-300 B pexxume obecnedeHus
BesonacHocTn B SIL 3.

PasgenutenbHbiin MoAyrnb 3alMLLaeT CUrHanbHble MOAYMMW NOBbILLEHHOM
6€e30MacHOCTM OT BO3MOXHbIX MEPEHANPSPKEHUI B Clyvae HENCNpPaBHOCTU
("6esonacHoe yHKLUMOHaNbHOE HU3KOe HanpshxeHue", cMm. pasgen 8.2). [ins
3TOro CUrHasbHble MOAYIM NOBbILWEHHON 6€30MacCHOCTU AOMKHbI BbIThb
BCTaBneHbl B kKoHGurypauuto ET 200M cnpaea oT pa3genurenbHOro Moayns, a
BCE CTaHOAPTHbIE CUrHaNbHbIE MOAYNN AOMKHbI OblTh BCTABMNEHbI CEBa OT
pasgenuTtenbHoro moayns (cm. rmasy 11).

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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Pexxum obecriedeHusi besonacHocmu

CoBMecTHOe Ucnosib3oBaHue nepucepuinHbIX Moayren NoBbILEHHON
6e30MacHOCTU B CTaHAAPTHOM peXuMe U B peXXMme NoBbILLEHHOWM

6e3onacHocTH

A YkaszaHue no 6e3onacHocTu

B ogHom ET 200M MOXXHO BMecCTe 3KCnyaTMpoBaTh CUrHarnbHble MOAYIN
NnoBbILLEHHON Ge3onacHOCTK, paboTatowme B pasHbIX pexunmax (T.e. B
CTaHOapTHOM peXxMMe 1 B pexume obecneveHms 6esonacHoctyn). [Npu aTom
HeT HeobX0AMMOCTY pa3fensiTb CUrHaNbHbIE MOAYW NOBbILLEHHOM
©e30nacHOCTN B 3aBUCMMOCTU OT peXMMa, B KOTOPOM OHUM paboTatoT (T.e.
yCTaHaBnmBaTb UX B pa3nuyHbix ET 200M unu ncnonb3oBatb
pasgenuTenbHbli MOAYNb).

BapuaHTbl KOHUrypauum B pexxume o6ecnevyeHus 6e3onacHoCcTU

KoMMOHeHTbI AeLeHTpanM3oBaHHON nepndepmum MoryT NPUCOEaNHATLCA K
CUrHanbHbIM MOAYNSM NOBbLILIEHHON 6e30MacHOCTN CReayOWMMN TPEMS

crnocobamu:
B cucteme BapuaHT KoHurypauumm FoTOBHOCTbL
S7-400F OpaHokaHanbHasi O4HOCTOPOHHSIS CraHpapTtHas
nepudepus rOTOBHOCTb
S7-400FH OpaHokaHanbHasi KoMMyTUpyemas [MoBblWweHHas

nepudepus rOTOBHOCTb
PesepBupyemasi koMmyTupyemas MakcmumarnbHas
nepudepus rOTOBHOCTb

Cnepytowme cTpaHulbl cogepaT npuMepbl TUNMUYHBLIX KOHGUIypaLmi.
Koadhu1LmMeHT roTOBHOCTM CUrHaMoB npoLecca 3aBUCUT OT UCNOSb3yEeMOro
BapuaHTa KoHdUrypauum.

JdononHutenbHas uHcgpopmauma

MoapobHyto MHpopmaLmo 0 pasgennuTenbHOM MOAYIe Bbl HANAETE B InaBe

11.

Bbl MOXeTe HanTh nogpobHoe onucaHue koHdurypaumm ET 200M B
pykoBoAcTBe Ycmpolicmeo OeyeHmpanu3osaHHoU nepughepuu ET 200M.

Ecnu Bbl XOTUTE MCNONb30BaTh CUrHANbHbIE MOAYIMW NOBbILLIEHHOM
©e30nacHOCTU B Ka4eCcTBe pe3epBupyeMbIX NepudepunHbIX Moaynen B
cucteme FH, obpaTtutech k pykosoactey Cucmema asmomamu3sayuu S7-
400H, Omka3oycmoli4yugble CUCMEMbI,

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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Pexxum obecrieqeHusi besonacHocmu

3.1.1 OpgHokaHanbHas OAHOCTOPOHHSAA nepudepus

YT1o Takoe ogHOKaHaNbHasA OQHOCTOPOHHANA nepudepusn?

B cny4ae ogHoKaHanbHOM O4HOCTOPOHHEN Nepudyepun CUrHanbHble Mogynm
NOBbLILLEHHON 6GE30MaCHOCTN HE AYONMPYOTCS; KaXKabl U3 HUX MMEETCHA TOMbKO
B 0gHOM 3k3emnnspe. ObpalleHre K CUMrHanbHbIM MOAYISAM NOBbILUEHHOMN
©e3onacHocTu npomnseoguTca M3 ogHoro CPU.

. KoHdpurypaums ana S7-400F

*  [pu moHTaxxe PROFIBUS-DP ¢ ucnonb3oBaHvem MefaHOro kabens sam
notpebyeTtca crneaytoLlee:

- oavH CPU, cnocoBHbI BLINOMNHATL 0TkasobesonacHble (F) nporpammb
(hanp., CPU 417-4 H)

- opHa nuHmna PROFIBUS-DP
- oavH ET 200M: IM 153-x

- pasgenuTenbHbIn Mogynb (MOHTaX cnesa OT 0Tkazobe3onacHom
nepudepun)

- [ABa WWHHbIX WTekepa ans npucoegmHenns mogyns CPU n IM 153-x k
PROFIBUS-DP

. Mpn moHTaxxe PROFIBUS-DP ¢ ncnons3oBaHnem BOJIOKOHHO-
onTu4yecKoro Kabens Bam noTpedyeTcs criegyroLLee:

- oavH CPU, cnocoBHbIn BbINOMNHATL 0TkasobesonacHble (F) nporpammb
(Hanpumep, CPU 417-4 H)

- opHa nuHmna PROFIBUS-DP
- oavH ET 200M: IM 153-2 FO

- KOMMNOHEHT ansa npucoeanHeHmsa mogynsa CPU K BOMTOKOHHO-
onTuyeckomy kabento (Hanp., OLM/OBT)

* 0 OAHOMY CUIrHaNbHOMY MOAYSO NOBbLILLEHHON 6e3onacHocTh (6e3

pe3epBUpoBaHMS)
MporpammupyembIin OpHoKaHanbHas
KoHTponnep S7-400F OAHOCTOPOHHAA cucTemMa
OeLieHTpanM3oBaHHOM
nepudepum ET 200M
/7
OLM/OBT (np1 [ ”ﬂ.l ”L
HeobXxoanMocTH) ]
PROFIBUS-DP PaspgenutenbHbii CUrHanbsHble
MoZynb (Mpy Mogynu
HeobX0AMMOCTM) MOBbILLEHHON
6e3onacHocTn

Puc. 3-1. KoHdwmrypaums ¢ ogHokaHaneHowM 0gHOCTOPOHHEN nepudepuen
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Pexxum obecriedeHusi besonacHocmu

Bo3moxHocTu gocTtyna

B cny4ae HeuncnpaBHOCTU nepudyepust CTaAHOBUTCHA HeEAOCTYNHOW. CuUrHanbHbie
MOAYNM NOBbILLEHHON Ge3onacHOCTN NaccMBUpytoTca (cMm. pasaen 3.4).

Bo3mMOXHbIE NPUYKHBI:

* 0TKa3 CUrHanbHOro Moayrns NoBbILLEHHON 6e3onacHOCTH
+ otka3 IM 153-x/IM 153-2 FO

* oTkas scero ET 200M

* oTkas nuHum PROFIBUS-DP

* oTkas CPU

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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Pexxum obecrieqeHusi besonacHocmu

3.1.2 OpHoKaHanbHasi KOMMyTUpYyemas nepudepusn

YT1o Takoe ogHOKaHanbHasA KOMMyTUpyeMas nepudcgpepuna?

B cny4ae ogHokaHanbHOM KOMMYTUPYEMON nepudyepun curHanbHble Mogynm
NOBbILLEHHON 6GE30MaCHOCTN He AYONMPYOTCS; KaXKabl U3 HUX MMEETCHA TOMNbKO
B 0g4HOM 3k3emnnspe. ObpalleHre K CUMrHanbHbIM MOAYISAM NOBbILUEHHOM
©esonacHocTn nponssoautca ud asyx CPU. ET 200M umeeT nHtepdeinc slave-
ycTtponcTtea DP ¢ kaxgown n3 gByx pesepsupyemblx nuHun PROFIBUS-DP n,
Takum obpasom, MMeeT husnyeckoe coegmHeHne ¢ kaxabiv ns asyx CPU.

. KoHdpurypaums ana S7-400FH

*  [pu moHTaxxe PROFIBUS-DP ¢ ucnonb3oBaHvem MefaHOro kabens sam
notpebyetca crneaytoLlee:

aBa CPU, cnocobHbIX BbINONHATL O0TKazobesonacHble (F) nporpammbl
(hanp., CPU 417-4 H)

nse nuHn PROFIBUS-DP

oavH ET 200M ¢ gByms (pe3epBupyemMbiMn) MHTEPGENCHBIMU
moaynamm IM 153-x, kaxabin ¢ uHtepdencom PROFIBUS-DP

pasgenuTenbHbli MOAYNb (MOHTaX crieBa OT oTkasobe3onacHom
nepudepun)

YeTblpe LWNHHBIX WTeKkepa Ans npucoemHeHnsa obomx mogynen CPU u
o6oux IM 153-x Kk PROFIBUS-DP

. Mpn moHTaxxe PROFIBUS-DP ¢ ncnons3oBaHnemM BOJIOKOHHO-
onTu4yecKoro Kabens Bam noTpedyeTcs criegytoLLee:

aBa CPU, cnocobHbIX BbINONMHATL O0TKazobesonacHble (F) nporpammbl
(hanp., CPU 417-4 H)

nse nuHn PROFIBUS-DP

oavH ET 200M ¢ gByms (pe3epBupyemMbiMn) MHTEPGENCHBIMU
moaynamm IM 153-2 FO, kaxabii ¢ nHtepdericom PROFIBUS-DP

[Ba KOMMOHeHTa ansa npucoeanHeHua moaynen CPU K BOMOKOHHO-
onTu4eckum kabensm (Hanp., OLM/OBT)

. Nno 0gHOMY CUrHarbHOMY MOZAYIIHO NOBbILLEHHON Be3onacHocTH (6e3
pe3epBUpoBaHMS)

[] [JOLM/OBT (npu L)} ”

HeobxoaumocTun) |}
PesepBupyemnie |
master-cucrtembl
DP

PaspnenutenbHbin CuUrHanbHble
/ Moaynb (npwu Moaynwu

PesepBupyema HeobxoanMMocT) NOBbIWEHHOW
wuHa PROFIBUS-DP 6e3onacHocTHn

Mporpammupyembi i KOHTponnep
S7-400FH

OaHokaHanbHas
KOMMyTUpyeMasi cuctema
OeueHTpanM3oBaHHOMU
nepucepumn ET 200M

Puc. 3-2. KoHdmrypaumsa ¢ ogHokaHaneHoOM KOMMYTUpyeMoi nepudepren
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Pexxum obecriedeHusi besonacHocmu

Bo3moxHocTu gocTtyna

B cny4ae HencnpaBHOCTU CUrHANbHOrO MoAYysA NOBbILWEHHON Be30nacHOCTU
nepudepus CTaHOBUTCS HeQOCTYMNHOW. COOTBETCTBYIOLLMIN CUrHAMNbHbIN
MOAYNb NOBbILWEHHOW 6e3onacHOCTM naccmeupyeTcs (cM. pasgen 3.4).
KommyTtupyemas nepudepus octaetca 4OCTYNHON NPOLIECCY B CrieaytoLLmX
cnyvasx:

e oTKka3 ogHoro IM 153-x/2 FO
¢ oTka3 ogHon nuHun PROFIBUS-DP
e oTKka3 ogHoro CPU

KommyTtupyemas nepudepus CTaHOBUTCS HEQOCTYMHOM NpoLieccy B
crnegyroLwmx cnyvasx:

* OTKa3 CUrHanbHOro MoAyns NoBbILLEHHOW Ge3onacHoCTH
e oTKka3 Bcero ET 200M

JanbHelwee NoBbIlLEHWE FOTOBHOCTU AOCTUraeTcs pe3epBUPOBaHNEM
curHanbHbIX mogynen BHyTpu ET 200M. KommyTupyemas nepudepus
OCTaeTCsl B 3TOM Cryyae AOCTYMNHOWM NpoLeccy gaxe nocrne BbIXofa U3 cTpos
OLHOrO CUrHanbHOro MoAysns NoBbILLEHHON 6Ge3onacHOCTU. TonbKO Npu BbIXoae
n3 ctpoga scero ET 200M kommyTupyemas nepudepus CTaHOBUTCSA
HeJOCTYMHOW NpoLeccy.

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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Pexxum obecrieqeHusi besonacHocmu

3.1.3 Pe3epBupyemasi KommyTupyemas nepudepusn

YT1o Takoe pesepBUpyemasi KOMMyTUpyemas nepucpepusa?

B cny4yae pesepBupyemMon KOMMyTUPYEMOK Nepudepmm curHanbHble Moaynm
noBbILLEHHON BGe3onacHoCTN aybnupytoTca (pesepBupytoTca). [1Ba curHanbHbIX
MOZYyNS NOBbILLIEHHON 6€30NacHOCTN HAaXOAATCS UMK B OTAENbHbIX
ycTtponcTteax ET 200M, unu B ogHom 1 ToMm xe. B cneaytowwem npumepe asa
pe3epBMPYEMBIX CUTHamNbHbIX MOAYNSA HAXOAATCS B pasHbIX YCTPOMCTBAX

ET 200M.

. KoHdpurypaums ana S7-400FH

*  [pu moHTaxxe PROFIBUS-DP ¢ ucnonb3oBaHMem MeaHOro kabens sam
notpebyeTtca crneaytoLlee:

nBa CPU, cnocobHbIX BbINONHATL 0TKazobesonacHble (F) nporpammbl
(hanp., CPU 417-4 H)

nse nuHn PROFIBUS-DP
nBa yctponctea ET 200M: kaxabivi ¢ apymsa mogynamm IM 153-x

[Ba pasgenuTenbHbIX MOayNnsa (MOHTaX creBa OT oTkasobe3onacHom
nepudepunm)

LIECTb LWNHHBIX LUTEKEPOB AN NpucoeanHeHns oboux moaynen CPU n
yeTtbipex IM 153-x k PROFIBUS-DP

. Mpn moHTaxxe PROFIBUS-DP ¢ ncnonssoBaHnem BOJIOKOHHO-
onTu4yecKoro Kabens Bam noTpedyeTcs criegyroLLee:

aBa CPU, cnocobHbIX BbINONMHATL O0TKazobesonacHble (F) nporpammbl
(hanp., CPU 417-4 H)

nse nuHn PROFIBUS-DP
nBa yctponctea ET 200M: kaxabii ¢ aBymsa mogynamm IM 153-2 FO

[Ba KOMMOHeHTa ansa npucoeanHeHusa moaynen CPU K BOMOKOHHO-
onTu4eckum kabensm (Hanp., OLM/OBT)

*  [lybnupoBaHHble (pe3epBupyemMble) CUrHaNbHblE MOLYN MOBbILLEHHOMN

©e3onacHocTn
Mporpammupyemblii koHTponnep S7-400FH
KommyTupyemas cuctema
H OeLieHTpanM3oBaHHOM
o nepudepum c
%‘ pe3epBUpOBaHMEM
PaspgenuTtenbHbiin
L il 2 ET 200M mogyrnb (npu
OLM/OBT  [[]1 UI HeobxoanmocTK)
] [ (Npv HeoB- | Il P
i e3epBUpyeMbie
X0QMMOCTK) CUrHanbHble
PesepBupyembie Ifi Hi Moaynm
master-cuctembl Bl I} NOBbILIEeHHOMN
DP £ ©6e3onacHoCTU
PesepBupyembl
| wuHbl PROFIBUS-DP

Puc. 3-3. KoHdurypaums ¢ pesepBupyemMon KomMyTupyemow nepudepuen
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Pexxum obecriedeHusi besonacHocmu

FOTOBHOCTbL
Mepudepunsa octaeTca AOCTYNHON NPOLECCY B CreaYOLWNX CryYasnx:

. OTKa3 O4HOro pe3epBUPYEMOr0 CUrHaNbHOrO MOAY sl NOBLILLEHHON
©e3onacHocTn

. oTka3 ogHoro IM 153-x/-2 FO B kaxxgom 13 aBsyx yctponcte ET 200M
. NonHbIN oTkas ogHoro ET 200M
. oTka3 ogHon nnuHum PROFIBUS-DP

. oTka3 ogHoro CPU

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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Pexxum obecrieqeHusi besonacHocmu

3.2 ®yHKuuu obecnevyeHus 6e3onacHOCTU

A Yka3aHue no 6e3onacHocTn

WHpopmaums, cogepallasics B 3TOM pasaerne, No3BonvT Bam NpaBurbHO
noakmnoyaTh M napaMeTpusoBaTb 0Tkazobe3onacHble CUrHanbHbIe MOaYNN B
pexume obecneveHns 6e3onacHOCTU Ans AOCTUXKEHUST ONpeaENEeHHOro
YpOBHS 6e30MacHOCTM.

3.2.1 ®DyHKumm obecnevyeHus 6e3onacHOCTU, Heobxoaumbie Ans
OOCTUXeHUs onpeaeneHHbIX YypoBHeN 6e3onacHOCTU B crniyyae
oTKa3zobe3onacHbIX Moaynen BBoaa

AHanus gaTynKkoB B cny4yae Mo,qyne|7| BBOJa NOBbILWEHHON 6e30MacHOCTU

B cnyyae oTkazoGesonacHbix LiMpoBbIX MoAyen BBoAa TpebyeMblit
ypoBeHb 6e30MacHOCTM JOoCTUraeTcsl NyTemM MCMorb30BaHMs NoAXO0AsILEro
cnocoba aHanunsa JaT4yunKoB.

YpoBeHb 6e30nacHOCTH Tpebyembi BUA,
no IEC 61508 no DIN V 19250 no EN 954-1 | aHanu3a aaTtimkos
SIL 2 YpoBeHb 6e3onacHoctn AK 4 | Karteropus 3 AHanns 1-n3-1

SIL3 AK 5, 6 Kateropus 4 AHanus 1-u3-2

B cnyyae oTkazoGe3onacHbIX aHanorosbiX MoAynen BBoAa B pexunve
obecneyeHns 6e3onacHOCTV Bcerga BbINOMHAETCS aHanM3 AaT4yMKoB TUNa

"1-n3-2".
YpoBeHb 6e30nacHOCTH Tpebyembi BUA,
no IEC 61508 no DIN V 19250 no EN 954-1 aHanusa aaTimkoB

SIL 2 YpoBeHb 6e3onacHoctn AK 4 | Kateropust 3 | AHanus 1-us-1,
OofHOKaHarnbHble
OaT4mKm

SIL 3 AK 5, 6 KaTeropusa 4 | AHanus 1-u3-2,
pe3epBupyemMble
OaT4mKm

AHanun3 tuna "1-u3-1"

Mpn ncnonb3oBaHuM aHanuaa Tnuna "1-n3-1" umeeTca OAuH AaTymnK, KOTOPbIN
NOAKMYaeTCcs K MOAYM0 Yepe3 OAMH KaHan.

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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Pexxum obecriedeHusi besonacHocmu

AHanus Tuna "1-u3-2" y uncpoBbix moagyneun

Mpn aHanuse Tuna "1-n3-2" curHanbHble COCTOSIHMA BXOA0B CPaBHUBAKOTCS
BHYTPEHHE Ha COBNafEeHNE U HECOBMNaAEHME.

[nsa curHana npouecca AaTtynkiu MoryT ObiTb NMPUCOeOMHEHbI K OBYM
pacnonoXxeHHbIM ApYr NPOTUB Apyra BXO4aM CUrHanbHOro Mogyns
cnegylowmm obpasom:

* CurHan gaTtymka passeTBnseTcd Ha ABa Bxoga (He y NAMUR).
[na gocTmxkeHmsa npy Takom npucoegmHennn yposHs SIL 3 (ypoBeHb
©esonacHoctn AK 6, kateropus 4) TpebyeTcsa COOTBETCTBYOLLNMM 0b6pa3om
cepTMdULNPOBAHHbBIA AaTymK.

* K aByMm Bxogam MOAKMIOYATCA ABa HECOBNAAALWMX CUrHana gatyvka,
BblaroLero Asa NpoTMBONonoXHbix curHana (He y NAMUR).

+ [lBa ogMHaKoBbIX JaTyMKa Ars O4HOMo U TOro e napameTpa npolecca
(Hanp., "ypoBeHb BOAbI OCTUrHYT") NOAKMOYAOTCA KaXabl K 0OgQHOMY U3
OBYX BXO[0B.

O6paTtuTte BHMMaHWe, 4TO Npu aHanuae Tuna "1-n3-2" nmeetca B
pacnopsiXeHnn TONbKO NOMOBUHA BXOO40B MOAYNS.

Ananu3 Tuna "1-u3-2" y aHanoroBbIXx Moayneun BBoaa

Y aHanoroeoro Mmoayrns BBoAa B pexume obecrneveHms 6€3onacHOCT Ha
KaxkOblii curHan npouecca K ByM NPOTUBOMNOJSIOXHbIM BXOA4AM aHanoroBoro
Moaynsa nogknyaeTca oauH aatyumk (SIL 2 / AK 4) nnn aBa pesepBupyeMbix
patuumka (SIL 3/ AK 5, 6).

YTo HYXXHO caenaTtb?

* [laTynkn Ha Moayre BBOAA NOBbILEHHOM 6e30onacHOCTM cnegyeT
NoaKNIOYNTbL B COOTBETCTBUM C XKENaemMblM BUOAOM aHanmsa gaTd4ukoB.

* Bwupg aHanusa gatyunkoB He0OX0AMMO NapaMeTpPU3oBaTh C MOMOLLbIO
pononHuTensHoro naketa S7 F Systems [Cucmemb! nosbiteHHOU
6e3onacHocmu S7] onsa STEP 7.

MpoBepka paccornacoBaHuA B criy4yae Moaynen BBoaa NOBbILLEHHOW
6e3onacHocTH

MpoBepka paccornacoBaHUsa HAYMHAETCS!, ECNN Y ABYX CBA3AHHbIX APYr C
OPYroM BXOOHbIX CUTHArNoB OGHapY>XMBaTCS pasHbie YPOBHU. Mo ncteveHunm
KOHGMIrypmMpyemMoro nHTepearna BpeMeHn (Bpems paccorrnacoBaHus)
KOHTpONMpyeTCcsi, UCHE3o N paccornacoBanve. Ecnu HeT, To nmeeT MecTo
owmnbka paccornacoBaHus.

Y moaynen BBoAa NoBblEHHOW 6e30nacHOCTM UMeEeTCA ABa BMAa NPOBEPKU
paccorfnacoBaHust:

* npu aHanuse gaTtymkos Tuna "1-n3-2"

* Yy pes3epBupyeMbIX MOAyren (Tonbko LngpoBbIxX)

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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MpoBepka

MpoBepka

3-12

paccornacoBaHus npu aHanuse tuna "1-n3-2"

MpoBepka paccornacoBaHUs BbINOMHAETCA B MOAYrE BBOAA NOBbILLEHHOWN
6e3onacHoCTM Mexay 060MMM BXOAHBIMU CUrHanamm, aHanmanpyembiMu no
metoay "1-u3-2".

Y undppoBbIX Moaynen: ecrnv BXoAHbIE CUTHarbl MO UCTEYEHUM
napameTp130BaHHOIO BPEMEHM PaCcCorfiacoBaHusl He COBMaAatoT, Hanp., U3-3a
o6pbiBa NpoBOAA B NIMHMM OT AaTyMKa, TO BXOAHOW CUrHarn, nogaBaembi B
CPU, yctaHaenuaetcs B "0". OTO COOTBETCTBYET NIOTMYECKOMY COMPSHKEHMIO
BXOOHbIX CUrHarnoB B COOTBETCTBUM C (pyHKUmen N. Kpome Toro, B
anarHocTnyeckom Bydbepe Moayns reHepupyeTcs AnarHoCTUYeCKoe
coobueHune "discrepancy error [owmbka paccornacoBaHua]" ¢ ykasaHMem Ha
COOTBETCTBYIOLLNIA KaHars.

3ameyaHue

B TeueHune BpemeHun paccornacosaHus moayns B CPU nepenaetcst crapoe
3Ha4YeHMe COOTBETCTBYIOLLErO BXOAHOIO kaHana. /3 atoro crnegyer, 4to
BpPEMSI paccoriiacoBaHus AByXKaHanbHbIX AaT4YMKOB A11s ObICTPbIX peakumi
OOMXKHO ObITb paccyMTaHoO Ha Marble BpEMEHa peakuum.

Hanpumep, He MMeEeT CMbICna aKTMBM3NPOBATb KPUTUHECKOE K BPEMEHU
OTKITIOUEHME C MOMOLLBIO ABYXKaHAMNbHbIX 4ATYMKOB C BPEMEHEM
paccornacoBaHusa 500 mc. B Hauxyalwem cnyyae BpemMsi peakumm gatymka nnm
NCMONHUTENBHOIO YCTPOMCTBA YBENMMYMBAETCSA NPUMEPHO Ha BPEMS
paccornacoBaHus:

° |_|03TOMy OaT4yuKn B npouecce crieayeT pacnonaratb CoO CTONb ManbimMm
paccornacoBaHueM, HacKosbKO 3TO BO3MOXXHO.

* 3arem Bbl OMKHbI BbIOpaTb NO BO3MOXHOCTU Marnoe Bpems
paccornacoBaHusi, KOTOpoe, C APYro CTOPOHbI, 06nagaeT 4OCTaTOYHbIM
pe3epBOM OT OLIMBOYHOro 3anycka oLwMbOoK paccornacoBaHus.

MpoBepka paccornacosaHus y aHanoroBbIX Moaynewn

Ecnu Bbl 3anpoekTupoBanu pexunm obecneyeHns 6e3onacHoCcTn B
cootBetcTBuM € SIL 3/ AK 5, 6, TO Bbl MOXETE 3anNpoeKTMpoBaThb 4115
aHanoroBOro MOA4yns BBOAA Ha KaXabl BXO BPEMS pacCormnacoBaHus u
abConITHbIM 4ONYCTUMbIV AMana3oH B % OTHOCUTENbHO AnanasoHa
namepenus ot 4 go 20 MmA. Kpome Toro, 3anpoekTnpymnte yHUuLmpoBaHHoe
3HaveHne (MIN = meHbliee / MAX= 6onbLuee), KOTOpoe AOMKHO ObiTb MPUHATO
n nanee nepenaHo B CPU.

Ecnu pasHocTb Mexay ABYMSI U3BMEPEHHbIMU 3HAYEHMSIMU HAaXOAMTCS BHE
AOoMyCcTUMOro AnanasoHa gorblle 3anpoeKTMPOBaAHHOIO BPEMEHU
paccornacoBaHus, To BbigaeTcsa coobLueHne 06 owmnbke 1 npuHnmaeTcs
YHUMDULMPOBAHHOE 3HAYeHMe.

paccornacoBaHus y pe3epBupyeMbiX UM pPOoBbLIX Moaynen BBoaa

MpoBepka paccornacoBaHUs BbINOMHAETCA Mexay 060MMKN BXOAHBIMU
cUrHanamm pesepBupyemblx MOAYIen BBoAa C NOMOLLbIO 0Tka306e30nacHbIX
OpanBepHbIX 6roKoB.

Ecnu BxogHble curHanbl No MCTEYEHUN NapameTprU3oBaHHOTO BPEMEHN
paccornacoBaHus He COBMafaloT, TO BbIXOAHOM curHan gpaneepa
ycTaHaBnmBaeTcsa B "1". OTO COOTBETCTBYET NIOTMYECKOMY COMPSHKEHMIO
CUrHarnoB B ApanBepe B COOTBETCTBUM C pyHKuUmnen UIN.

Tak kak curHanbl 06omx Moaynen MoryT paccMaTpmBaTbCsi kak 6e3onacHble, TO
MOXHO AOBEPATb 3Ha4YeHuto "1" 0QHOro 13 cUrHanbHbIX MOAYIEN U NnepeaaTtb
3TOT CUrHan Ha BbIxof ApariBepa 6e3 pucka gns 6es3onacHocTn. ATo Takke
rapaHTuMpyeT Tpebyemyto cTeneHb roTOBHOCTU CUCTEMBI.

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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Mpwn owmnbkax paccornacosaHnsa Ha Bbixogax DIAG_1/2 oTkaszobesonacHoro
ApanBepa Moayns OONONHUTENBHO BbIBOAUTCS AMarHocTuyeckas
nHdopmaums (cm. rnaey 8 pykoBoacTea [lpogpammupyemblie KOHMpPOosiepbl
S7-400F u S7-400FH).

I'Iapameprl AnA NpoBepKU paccornacoBaHuns

[lns oGovx BMOOB NPOBEPKM pPacCcornacoBaHus BeINOSIHUTE NapameTpu3aumio
BPEMEHM paccornacoBaHusi ¢ NOMOLLbIO AOMNOMHUTENbHOMO naketa S7 F
Systems [Cucmembi nossiweHHol be3onacHocmu S7] ons STEP 7.

ne 3To onncaHo?

Kak nogknioyeHune, Tak 1 napameTpusanms Mogynen BBoga noBbilLEHHON
©e30nacHOCTU 3aBUCAT OT Mogyns. MNpMMeHeHUsa pasnuyHbIX Mogynemn
nogpo6bHo onucaHbl B rmasax 9 u 10.

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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3.2.2 ®yHKuMmM obecneyeHnsa 6e3onacHOCTU, HEOOXxoaUMbIe Ans
AOCTUXEeHUS onpeaeneHHbIX ypoBHeN 6e3onacHOCTM B crniyyae
oTKasobe3onacHbIX Moaynen BbiBoAa

MoaknioueHne TeCTOBbLIX CUTHANOB y OTKa3obe3onacHbIX Moayrnen BbiBoaa

Y oTkaszobesonacHbIX Moaynen BoiBoga Tpebyembin ypoBeHb 6e3onacHoCTH
MOXET ObITb AOCTUIHYT NOAKIMOYEHNEM TECTOBbIX CUrHArOB.

YpoBeHb 6e30nacHOCTH ... AocTuraeTcs
no IEC 61508 no DIN V 19250 no EN 954-1 | MOAKMNIOYEHNEM TECTOBLIX
CUrHanoB
SIL 2 YpoBeHb KaTteropua 3 |+ "TemHbIA" nepuopg
©esonacHoctn AK 4 (<1 mc)
SIL3 YpoBeHb KaTteropusa 4 |+ "cBeTnbii" nepuop
6esonacHoctn AK 6 (<1mc)m
* "TemHbIn" nepuop
(<1 mc)

TeMHbIV Nepuos

"TemHble" Nnepmnoabl BO3HUKAKOT NpU TECTUPOBAHMMN BbIKITHOYEHUSA 1 MPU NOSTHOM
TECTMPOBAHUN ABOUYHbIX KOAOB. [1pM 9TOM Ha aKTUBHbIN BbIXOA
oTka3obe3onacHblM MoAyNeM BbiBoAa nogarTcs 00yCrnoBneHHble
TECTMpOBaHWEM HyneBble curHarbl. [locne aToro BbIXo KpaTKOBPEMEHHO

AL

("reMHBIN" Nepuoa) oTkNoYaeTcs. [JoCTaTOYHO MHEPLIMOHHOE UCMONMHUTENBHOE
YCTPOWCTBO Ha 3TO HE pearMpyeT U OCTAeTCH BKIMHOYEHHbIM.

Ceetnbin nepuopa (Light period)

"CeeTnble" nepmnoabl BO3HMKAKOT NPy NOSTHOM TECTMPOBAHUUN OBONYHBLIX KOO OB.
[Mpn 3TOM Ha HeakTUBHbLIN BbIX04 (BbixogHow curHan "0") oTkasobesonacHbIM
MoZyfneM BbiBoga nodarTcs 00yCnoBneHHble TECTUPOBAHMEM €4VNHNYHbIE
curHanel. [locne aToro BbIXo4 KpaTKkoBpeMeHHO ("cBeTnbin” nepuon)
BKNtoyaeTcs. [JocTaTo4HO MHEPLIMOHHOE UCMOMHUTENBHOE YCTPOMUCTBO Ha 3TO
He pearnpyeT U OCTAETCS BbIKITHOYEHHbIM.

Ecnu curHan usmeHsieTcA eXXegHEeBHO UMM Yalle

Ecnu curHan nameHseTtcs exegHeBHO unn vawle, 1o SIL 3 (ypoBeHb
BesonacHocTn AK 6, kateropus 4) MOXeT akcnnyaTupoBaTbcs 6e3 "ceeTnoro”
nepuoga.

YT0 HY)XHO cpaenaTtb?

C nomolbto agononHuTensHoro naketa S7 F Systems [CucmeMbl no8bilueHHOU
6e3onacHocmu S7] ans STEP 7 HeobxoanMo napaMmeTpu3oBaTth:

* Bua nogknioveHns TeCToBOro curHana

*  CurHan usmeHsieTcs eXXeaHeBHO 1nu vawe

pe aTo onucaHo?

MprmeHeHna n napameTpumsalma Moaynen BoiBoga NOBbILLEHHON
©e3onacHocTn NnogpobHo onucaHbl B rnasax 9 u 10.

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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3.2.3 [OononHuTtenbHble PYHKUMU obecneyeHUs Ge3onacHOCTH

/N

Yka3aHue no 6e3onacHocTn

MHdopmaums, cogepkallasics B 3TOM pasaerne, No3BofinT Bam NpaBuIibHO
WHTEepPNpeTUpPoBaTb ANArHOCTUYECKME COOBLLIEHNS CUrHANBbHBLIX Moaynewn
NoBbILLEHHOW Be30nacHOCTU, UMeloLLMe 3HaYeHne ansa obecneyeHns
©esonacHocTu. OHM He 3aBUCAT OT JOCTUraemMoro ypoBHsi 6e30nacHoOCTH.

Kagp ans o6ecneyeHus 6e3onacHoCcTH

B pexxume obecneyeHnst 6esonacHocTn aaHHble mexay CPU u curHanbHbIM
MoAynem noeblleHHOW 6e3onacHOCTM NepeaarTca B Kagpe,
npegHasHayeHHOM A5is obecneveHms 6e30nacHOCTH, MEIOLLIEM ANMHY 40 16
banToB. Kagp ons obecneyeHnst 6e30nacHOCTN COCTOUT U3;

* 3Ha4yeHun npouecca (gaHHble Nonb3oBaTens)

» ©OaiTa cocToaHUA 1 6anta ynpaeneHnsa (KOOpANHNPYOLLNE AaHHbIE AN
pexuma obecnedeHns 6es3onacHocTK)

* TecToBOro 3HadyeHuss CRC
* CUMBOSA aKTUBHOCTU (UNK TEKyLLEro Homepa)

KontponbHasa cymma CRC (Cyclic Redundancy Check [koHTponb ¢
MCNoNb30BaHMEM LUKNMYECKOro n3bbIToyHoro koaaj)

[encTBnTENBHOCTL 3HAYEHUI NpoLecca, CoOaepPXKaLLUXCa B Kagpe
obecneyeHns 6e3onacHOCTK, NPaBUITbHOCTb CBA3EN MeXay HasHa4YeHHbIMMU
agpecamu 1 napameTpbl, MMeloLLMe 3Ha4YeHne ansa obecnevyeHns
©e30nacHOCTH, 3alLMLLEHbI C MOMOLLIBIO KOHTPONbHON cyMMmbl CRC,
coaepxallencsa B kagpe obecneyeHns 6e30nacHOCTL.

Ecnu npn obmeHe gaHHbimMu mexxgy CPU 1 mogynem nponcxoaut owmnbka
KOHTPOMbHOW CyMMbI, HAanNpuMep, 13-3a BO3HUKAIOLLNX BPpEMS OT BPEMEHH
BbICOKMX 3NIEeKTPOMarHMTHBLIX NOMEX, TO NOSIBMSIETCA AnarHoCTn4eckoe
coobLeHne, ykasbiBatoLLlee Ha OLWNBKY KOHTponbHon cymmbl (CRC). Y
MoAynen BbiBo4a NOBbILLEHHON 6e30MaCHOCTM BbIXOAbI BbIKNHOYATCS
HemeneHHo.

Bpemsi KOHTPONSA U TEKYLLMA HOMeEP

BpemeHHon kOHTponNb 06HOBNEHMA Kaapa B npoTokone ProfiSafe
ocyuiecTnsieTcs bnarogaps Tomy, 4to CPU 3agaet Tekywmm Homep
CUrHarbHOMY MOZAYIHO NOBbILWEHHOW 6e30nacHoOCTH.

[encTBuTEnbHbIN TEKYLLUIN Kaap AomkeH Npmnbbitb Ha CPU ¢ aencTeutenbHbIM
TeKyLLMM HOMEPOM B TeYEHMEe HazHa4Yaemoro npu napameTpusaLmm BpemMmeHn
KOHTpOnS.

Ecnun gencTeBuTenbHbIN TEKYLLNIN HOMEP HE OOHapyXXeH B TeYEHWNE BPEMEHN
KOHTpOnS, TO NOSIBNSIETCH AMarHOCTUYeckoe coobLLeHne, yKasblBatowee, YTo
NPEBbLILLEHO BPEMS KOHTPOSA AN nporpaMmbl obecneyennss 6esonacHoctu. Y
MoAynen BbiBoga NOBbILLEHHON 6e30MacHOCTM BbIXOAbI BbIKNOYaoTCs. Y
LMdpoBLIX MOAYNEN BBOAA NOBbILWEHHOM 6e3onacHocTu Bxoabl Ans CPU
ycTaHaBnmBatoTcs B "0". Y aHanoroebix Moaynen Beofa NoBbiLLEHHOMN
©esonacHocTu Bxoabl ans CPU ycTaHaBnmBatoTCa Ha 3anpoeKkTMpoBaHHbIE
3aMeHsoLWne 3HaYeHNs.

Bpemsi KOHTpONs napameTpuayeTcsi AN KaXK4oro CUrHanbHoOro Moayns
noBblLleHHo 6e3onacHocTn B STEP 7 ¢ NOMOLLbIO AOMOSTHUTENBHOrO NakeTa
S7 F Systems.

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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3.3 Appecauus B pexume obecnevyeHms 6e3onacHoOCTU

Appeca

B pexxume obecneyeHns 6e3onacHOCTN 0Tkasobe3onacHbIX CUrHaMNbHbIX
Mogaynen cnegyeT nenatb pasnuune Mexay:

¢ Jlorm4yeckmm agpecom moaynsa

* HOMepOoM KaHana

3.3.1 Jlornyecknmn agpec moayns

HacTponka
Jlornyecknin agpec curHanbHbIX MOAYIEN NOBbILLEHHON 6Ge30MacHOCTH:

* MPOEKTMPYETCS KaK BXOAHOM NapamMeTp oTka3zobe3onacHbIX ApaniBepHbIX
6rokos 1

* yCTaHaBNMBAETCH HA CUrHarbHOM MoZyre NoBbILLEHHON 6e3onacHoOCTH ¢
nomoLubto nepeknovatens agpecos (DIL-nepekntoyaTens) (cm. rnasy 4,
"MoHTax").
Hdonyctumasn agpecHas o6nactb

CurHanbHble MO4YNWN NOBbLILLEHHON 6e30MacHOCTM 3aHMMaloT 40 16 6GanToB B
obnacTtu BXOA4OB U BbIXOA4OB. [103TOMY MOryT MCMONb30BaTLCS TOMNBKO
cneaywouwme agpeca:

Honyctumas agpecHas obnactb: oT 8 4o 8191 waramu no Bocemb

MNpaBuna 3agaHuAa agpecoB

A Yka3aHue no 6e3onacHocTun

* Appec, ycTaHOBMNEHHbIN C MOMOLLIbIO NepeKntoYaTens aapecoB CUrHanbHbIX
MOAyNen NoBbILLEHHON 6Ee30MacCHOCTU AOMKEH COBNadaTh C agpecom,
3apgaHHbiM B HWConfig s STEP 7.

*  Yrt006bl 06ecnevnTb YHUKanbHOCTb NNIOMMYECKOro agpeca MO4YNsA B cucteme
wuH PROFIBUS-DP, curHanbHbIi MOAYb NOBbILLEHHOW 6€30nacHOCTM
MOXET agpecoBaTbCs ToNbko ogHum CPU.

WcknioveHme: KommyTtupyemasn nepudepusn B S7-400FH (obpawieHne K
CUrHanbHOMYy MOAYI0 NPOM3BOAMTCS BCerga no ogHOMY U TOMY ke agpecy
ogHuM n3 aByx CPU, Tekylimm yCTPONCTBOM yrpaBneHnsa nepegademn
OaHHbIX Mo WwuHe DP)

* Jlornyeckne agpeca curHanbHbIX MOAYNEN NoBbILLEHHON 6Ge30MacHOCTHN BO
Bcex CPU, Haxopsawwmxcsa B ogHon BeTBn PROFIBUS-DP, gomnxHbl bbiTh
pasnuyHbIMK (OHW HE LOMKHbI NePEKPbIBATLCS).

* CPU B cucreme S7-400FH npu komMyTupyemon nepudpepun SOMKHbI
obpalLaTbCsa K OOHMM U TEM XKE CUrHarbHbIM MOAYMSIM NOBbILLEHHOM
BesonacHocTw.

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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3awumTa

BkntoveHne normyeckoro agpeca Mmoaynsi B KOHTponbHyto cymmy CRC kagpa
anst obecneyeHns 6e3onacHOCTM 3alnLLaeT NPUCBOEHNE aapPeCcoB
CUrHarnbHbIX MOAYNEN NOBbILLEHHOW 6e30MacHOCTMW.

Ecnu agpeca He cornacoBaHhbl, Hanpumep, ecrnv Ha Moayrne 1 B
oTKa3obe3onacHom fpariBepHOM 610Ke yCTaHOBIEHbI pa3Hble agpeca, To npu
obmeHe gaHHbIMu Mexay CPU 1 moaynem BO3HUKAET oLMbKa KOHTPOSTbHOM
cymmbl. [losBnsieTca gmMarHocTnyeckoe coobLleHne, ykasbiBatoLlee Ha owmnodky
B LIMKNn4Yeckom KoHTporne nsdbitoyHoctn (CRC). -> MpouncxognT nepexoa B
©e3onacHoe CoCTosiHUuE.

3.3.2 Howmep kaHana

OnpepeneHune

BHyTpu doyHKUMn obecneyveHns 6e3onacHOCTM BXOAbl U BbIXOAbI agpecyoTcs
Yyepes HoMepa kaHanoB. Homep kaHana — 370 NOPSAKOBLIN HOMEP,
HayuHaowmncs ¢ "0".

NMpumeHeHUe
Homep kaHana curHanbHbIX MOgYynen NoBbILWEHHOW 6e30MacHOCTY:

* [lpoekTupyeTcs Kak BXOAHOW U BbIXO4HOW NapaMeTp 0Tkazobe30onacHbIX
OpanBepHbIX 6rnokos

* Ha Hero genaetcs ccbifika B AUArHOCTUHYECKMX COOBLLEHUSAX, OTHOCALLMXCS
K KaHanam
Mpumep HOMepoOB KaHanoB

Ha cnepgytolemM pucyHke nokasaHo COOTBETCTBME HOMEPOB KaHaroB BXodam u
BbIxogam Ha npumepe SM 326; DO 10 O 24 V DC/2A; ¢ gnarHoCTUYeCKUM
npepbiBaHNEM:

Howmep kaHana crneBa 7l —-[n cnpaBsa
0 o 4| | 5
1 1 6 6
d
2 Al 7
3 B| 4(0 8
4 N L 9
, i

HdeneHne nononam npu aHanuse Tuna "1-u3-2" y uucpoBbIx moaynen BBoaa

Mpn aHanuse Tuna "1-u3-2" Ha unpoBbIX MOAYNSAX BBOAA AATUYNKM
MOAKMIYaTCs K NPOTUBOMOSOXKHbLIM KNeMMaM MOAYMs Yepes ABa KaHana:
KONMMYECTBO KaHaroB (HoMepa KaHarnoB) Npy 3TOM YMeHbLUAETCsi BABOE.

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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3.4 Peakuun Ha HeucrnpaBHOCTU B nepudepuUnHbIX

MOAYNAX NOBbILEHHOW 6e30MacHOCTH

Be3onacHoe cocTosiHue (KOHI.IeﬂI.IVIﬂ 6e30nacuocm)

OcHoBoOM KOHLeNUMM 6e30nacHOCTM ABNAETCA TO, UTO AN BCEX NEPEMEHHbIX
npotecca nmeetcsi 6esonacHoe HerlTpanbHOE COCTOAHME. Y LU POBBIX
CUrHanbHbIX MoAynen 3To Bceraa 3HadeHune "0"; y aHanoroBbiX MoAyrnen BBoga
3TO NPOEKTUPYEMOe 3aMeHsItoLLee 3HaYeHE.

Peakuuu Ha Heucn paBHOCTU

Ecnu curHanbHbIn Mogynb NOBbILLEHHOM Be30MacHOCTU pacno3HaeT
HENCNPaBHOCTb, TO OH NEPEKNoYAET 3aTPOHYTLIA KaHan Unu BCE KaHarbl B
©e3onacHoe COCTosIHUE (T.e. KaHarbl 3TOro MO4YNsA NaccMBUpPYOTCA).
CurHanbHbIN MO4YINb NOBbILWEHHOW 6e3onacHoCcTM coobuaeT 06
oBHapy>xeHHoW owmnbke oTkaszobesonacHOMy fpaniBEPHOMY GriOKy.

MaccuBaums MOXeT OblTb MHULIMMPOBaHA CUrHamNbHbIM MOAYMEM MOBbILLEHHOM
©e3onacHocTu, oTkazobesonacHbIM gpanBepomM moaynsa unum F
oTka3obe3onacHbIM ApaiBEPOM KaHarna unu nosib3oBaTtesieM B nporpaMmme
obecneyeHns 6esonacHoOCTW.

YTo Takoe naccuBaumna?

MaccuBaumsi 03Ha4aeT, YTo B Crlydyae HeEMCnpPaBHOCTM OAMH UMK HECKOMbKO
KaHanoB CUrHaribHOro Moayssi NoBbILEHHON 6e30NacHOCTM MepeknyaTes
B 6e3onacHoe COCTOSAHME.

» [laccuBaumsa KaHanoB BbIBOAA 03HAYaET, YTO BbIXOAbl 06€CTOUYNBAIOTCS.
OTkasobesonacHbIn gpanBep NacCUBMPOBAHHOIO LMAPOBOro kaHana
BbIBOJA BbIBOOMT 3aMeHsoLLee 3HavyeHue ¢ kogom kavectea (QUALITY)
16#48, a Bbixog QBAD yctaHaenuBaetcs B 1.

+ [laccuBaumsa KaHanoB BBOAA 03HaYaeT, YTO B Nporpammy obecrneveHus
6e30MacHOCTM He3aBUCMMO OT TEKYLLIEro CUrHarna npowecca nepegaroTcs
3amMeHsowme 3HadveHns. OTkaszobesonacHbl opanBep NacCUBMPOBAHHOIO
LUMdPOBOro kaHana BBoAa BbIBOAWT 3ameHsitoLlee 3HaveHne 0 ¢ koaom
kayectBa (QUALITY) 16#48, a Bbixoq QBAD yctaHaesnusaetca B 1. B
3aBMCUMOCTM OT napameTpusaumm Ha Bxoge SUBS ON oTkazobesonacHbi
OpanBep KaHana aHanoroBoro BBO4a BbIBOAUT 3aMEHSAIOLLEE 3HAYEHNE C
kogom kadectBa (QUALITY) 16#48 unu nocnegHee JonycTtMMoe 3HadeHne
¢ kogom kavectBa (QUALITY) 16#44. Kpome Toro, Beixogq QBAD
yCcTaHaBnueaeTcs B 1, U, €Cnn BbIBOAUTCH 3aMEHSIOLLEE 3HAYEHME, BbIXOS,
QSUBS TOXe ycTaHaBnueaeTcs B 1.

Owmnbka kKaHana unu moayna?

/N

3-18

Ecnu nponcxoguTt owmnbka kaHana (Hanp., HemcnpaBeH AaTyuK), TO
naccuBMpYeTCS TONMbKO 3aTPOHYTLIN KaHan. B criyyae HeucnpaBHOCTM Unu
owmnbkm moayns (Hanp., KOMMYHUKaLMOHHas owwmnbka), naccuBMpytoTCa BCe
KaHarbl CUrHanbHOro Moayns NoBbILEHHON 6e30MacHOCTU.

B rmaeax 9 n 10 pacckasbiBaeTcs, 0 Kakmx olmMbkax kaHana unu mogynsi
coobLlaeTcsa Ans Kaxaoro Mogynsi.

Yka3aHue no 6e3onacHocTun

Mpn napameTpusaumm curHanbHbIX MoAyren NoBbILLEHHON 6e30NacHOCTU He
3abyabTe BKHOYMTL FPYNMOBYH ONArHOCTUKY NS KaXAOro kaHana B kayecTBe
peakuun Ha oKnBKK KaHana.

CurHanbHble MOAYNU MOBbILLIEHHOW 6e30nacHOCTU
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nOBTOPHoe BKIMlO4YeHUe B CUCTeMy nocrie yctpaHeHusa HemcnpaBHOCTHU UNun

OLLUMOKU

MoBTOpPHOE BKIMOYEHME B CUCTEMY O3HAYaAET:

* Ha BbIXxoAHbIX KaHanax mMoaynen BolBoga NoBbILLEHHON 6Ge3onacHoCTH
CHOBa BbIBOASATCS AENCTBUTENbHbIE 3HAaYEeHUs NpoLecca.

* OrtkasobesonacHble gparBepbl KaHaNoB Moayreln BBOAA MOBbILLEHHON
©e3onacHOCTU CHOBa NepefarnT B nporpammMmy obecneveHns 6e3onacHoCTm
OEeNCTBUTENbHbIE 3HAa4YEHNA MpoLiecca.

MporpammunpoBaHmne oTkasobe3onacHbiX ApanBepHbIX BITIOKOB OTHOCUTESBHO

naccuBaLuy U perHTerpauumn NogpobHO 06 bACHAETCS B pyKOBOACTBE
Cucmewmbi nosbiweHHOU 6e3onacHocmu.

Ocob6eHHocTb SM 326; DO 10 x 24 V DC/2A

Y SM 326; DO 10 x 24 V DC/2A cneaytoLine HeEMCNpaBHOCTU KaHanoB
* KOPOTKOE 3aMblkaHue Ha L+

* HeucrnpaBHOCTb BbIXOZHOMO ApariBepa

NpuBOAAT K cpabaTbiBaHNIO 3NIEKTPOHHOM 3aLLMTbI, U NOMOBMHA KaHaros
cootBeTtcTBytowero moayns (0...4 unun 5...9) naccusmpyetcs. Hanpumep, ecnm
NPONCXOANT KOPOTKOE 3aMblkaHue Ha L+ B kaHane 1, To naccuBupyoTcs
kaHanbl 0...4.

Ecnu kopoTkune 3amblkaHUsi NPOUCXOAST MOBTOPHO, TO MOAY b HEMEATEHHO
BbIKItOMaeTcs co cboem nporpaMmbl.

NMoBeneHue npu BbIKNOYEHHOMN rpynnoaoﬁ AnarHocTtuke

pynnoBas anarHocTka MOXET ObiTb BbIKNOYEHA Ha HEUCTONb3YeMbIX
BXOAHbIX MUINW BbIXOAHbLIX KaHamnax C Lierbto NoBblLLeHUs koadduumeHTa
rOTOBHOCTU. OTO NPMBOOUT K CrieAytoLLEeMY NOBEAEHWIO:

Moaynu BeBoaa noBblleHHON 6e30nacHOCTU:

Ecnu rpynnoBasi oMarHoCTMKa BXOOHbIX KaHanoB BbIKMYEHa, TO B Cryyae
HeuncnpasHocTn B CPU Toxe nepefatotcsa 6e3onacHble 3HaveHna "0", Ho B
CPU 417-4H coobLweHns 06 owmnbkax He nepenatoTcs.

MOAyﬂM BbiBOoAa NOBbILEHHOW 6e30MacHOCTH:

B cny4ae HeuncnpaBHOCTEN KaHANOB Ha BbIXO4ax C BbIKMHOYEHHOW rpynnoBomn
ONarHOCTUKOM NPOUCXOAUT CreaytoLlee:

° I'IpM HEeNCnpaBHOCTAX C OTKIMKOYEeHNEM OTAENbHbIX KaHaNoB, 3aTPOHYTbIE
KaHanbl MOoAOynya He BbIKo4YaloTCA.

* [py HEMCNPaABHOCTSIX C OTKIHOYEHNEM 3aTPOHYTOW NOSIOBUHBI MOAYNS
(DOO...DO4 nnn DO5...DOY) cooTBeTCTBYIOLLAS NOMOBUHA MOAYNS
BbIKIOYaeTCcA.

* CPU He nonyyaeTt anarHocTn4eckoro coobLieHuns, a BbIXoabl He
naccuBMpylTCS, B 3aBUCUMOCTU OT HACTPOWMKM 0TKa3obe30nacHoro
OpanBepa kaHana.

YkaszaHue no 6e3onacHocTu

Y moaynen BBOAa 1 BbIBOA4A NOBbILLEHHOW BE30MacHOCTU B peXnme
obecneyeHns 6e3onacHOCTM rpynnoBas AnarHoCTMka AOMmkKHa ObiTb
yCTaHOBIEHa AJ1s1 BCEX NOAKMIOYEHHbIX KaHaroBs.

MoxanyicTta, npoBepbTe, AENCTBUTENBHO NN OTKITHOYEHNE TPYNMNOBOW
ONarHOCTUKN BbINOMHEHO TOMbKO Y HEUCMONb3YEMbIX BXOAHbBIX U BbIXOO4HbIX
KaHaros.

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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MaccuBauus Mo,qyne|7| BbIBOAA NOBbILWEHHON 6e30NacHOCTU B TeYeHue
AnNnTernbHOro BpemMeHu

AN

YkaszaHue no 6e3onacHocTu

Ecnun mogynb BbIBOAA NOBLILLEHHON 6GE30MACHOCTN NACCMBUPOBAH B TEYEHME
ONUTENbHOro MHTepBana BpeMeHu (> 24 yacoB) 6e3 ycTpaHeHus
HEMCNpaBHOCTU, TO HE UCKIKYEHO, YTO MOAYIb OyAeT HenpeaHaMepeHHO
aKTMBM3MPOBaH BTOPOI HEUCMPABHOCTLI, NPUBEAS, TakKuM 06pa3oM, cuctemy
B OMacHOe COCTosiHMe.

XOoTs BEPOSATHOCTb BO3HWKHOBEHMUS TakMX annapaTHbIX HEMCNPaBHOCTEN OYeHb
Mana, Takasi HexxenartenbHasi akTUBU3aLus NacCUBUPOBAHHbLIX Moaynewn
BbIBO4A NOBbILUEHHON ©6e30NacHOCTU JoMmKHA ObiTh NpeaoTBpaLleHa ¢
MOMOLLbIO KOMMYTALMOHHbLIX UM OPraHn3aLnoHHbIX MeponpusaTin. OgHon 13
BO3MOXHOCTEN ABMSIeTCH OTKMOYEHMEe NUTaHWs NacCUBMPOBAHHOIO MOAYNs Ha
HEKOTOpbIV Nepuog BpeMeHu (Hanp., 24 yaca).

Y yCTaHOBOK, AN KOTOPbIX MMEIOTCS NPOU3BOACTBEHHbIE CTaHAaPThI,
TpebyeMble MeponpusiTUSt CTaHAapPTU30BaHbIl. Y BCeX OCTanbHbIX YCTaHOBOK
3KCMepT, MPYHMMAIOLLUIA CUCTEMY, AOIKEH 0000PUTE KOHLLEMLUIO
HeobX0aUMbIX MEPOMPUATUIA, NPeaaraeMyto onepaTopoM YCTaHOBKM.

BbiBoA 3aMeHSIOLLUX 3HAYEHUH

B pexxume obecneyeHns 6e3onacHoOCTN y Moaynen BoiBoga HET BO3MOXHOCTU
NnoakNtoYeHns 3ameHsaLwmx 3HadeHni (0 unm 1).

MHaukauma HemcnpaBHOCTEN/OWNMOOK

3-20

O6Lwyt0 nHOopMaLMO O ANArHOCTUYECKUX BO3MOXHOCTSIX M ANArHOCTUYECKNX
cBeToanoaax MoXHo HanTu B rnaee 7 "[uarHoctuka".

OunarHocTnyeckne coobLleHnsl, OTHOCALLMECS K MOOYNSM, NpuBeaeHb! B rmaBax
9un10.
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3.5 TpeboBaHus K gaTynKam U UCNOJNTHUTENbHbIM
ycTponcTBam

O6wume TpeﬁoBaHMﬂ K AaTYUKaM U NCNOJNTHUTENbHbIM yCTpOﬁCTBaM

A Yka3aHue no 6e3onacHocTun

Vcnonb3oBaHne 4aTYMKOB U UCMOSHUTENbHbIX YCTPOUCTB HAaX0AUTCS BHE
cepbl Hawwero BnMaHUS. Mbl OCHACTUIM HaLLW 3NEKTPOHHbIE KOMMOHEHTbI
Takum obpasoM, 4To 85 % BEPOSTHOCTU OCTaIOLLMXCH OLUMOOK MOryT ObITb
BO3OXEHbI Ha JAaTYMKM U UCMONHUTENbHbIE YCTPOWCTBA (4TO COOTBETCTBYET
peEKOMEHAYEMOMY pacrnpefeneHnio Harpysku Mexay Aatvymkamu,
NCMONMHUTENBHBIMU YCTPONCTBAMM U 3NIEKTPOHHBIMU CXEMaMu 4N BBOAA,
06paboTkM 1 BbIBOAA B cucTemax obecrneveHms 6e3onacHoCTH).

MoaToMy 0b6paTuTe BHUMaHWE Ha TO, YTO OCHALLIEHNE AaT4YMKaMm U
NCMONHUTENBHBIMU YCTPOMCTBaMM HECET Ha cebe 3HAaUUTENbHYIO A0
OTBETCTBEHHOCTU 3a 6e30NacHOCTb. [TOMHUTE, YTO JaTUUKM U
NCNOSTHUTENbHBIE YCTPOWCTBA, Kak NpaBuro, He BbiaepxmeatoT 10-neTHero
WHTepBarna npounakTMYecKoro 00CNyXMBaH1s, NpeanucaHHoro ctaHaapToM
IEC 61508, 6e3 cyLLeCTBEHHOrO CHMXeHNA 6e30nacHOCTH.

dononHutenbHoe TpeboBaHue K gaTinkam n gatunkam NAMUR

A Yka3aHue no 6e3onacHoCcTn

Y moaynen BBoAa NoBbILWEHHOM 6e30nacHOCTM Npu 0B6HapY>XeHUn
HeuncnpasHocTn B CPU nockinaetcsa 3HaveHune "0" (Yepes oTkasobesonacHbie
OpansepHble 6nokun). NoaTomy Bbl AOMKHBI 06ecneYnTb Takylo peanunsaumto
AaT4MKoB, YTOObI Nporpamma nosnb3oBaTtenst 6e3onacHo pearMpoBara Ha ux
HyrNeBOE COCTOSIHME.

Mpumep: B nporpamme nonb3oBaTens gaTynk aBapuiHOro oCTaHoBa LOMKEH
BbIKITIO4YaTb COOTBETCTBYIOLLEE UCTONHUTENBHOE YCTPONCTBO, Koraa
COCTOsIHME AaT4ymka paBHo "0" (KHOMKa aBapuUMHOro OCTaHOBA HaXara).

JdononHutenbHoe TpeﬁoBaHMe K AaTYUKam

A Yka3aHue no 6e3onacHoCcTn

O6ecneybTe, YTOObI CUrHarnbl AaTYMKOB UMENW MUHMMAIbHYIO ONMTENbHOCTD
50 mc, 4ToGbI OHM MoK BbITb NPaBUITbHO 3aPErMCTPUPOBAHDI.

DononHutenbHoe TpeboBaHue kK gatinkam NAMUR

A Yka3aHue no 6e3onacHocTun

O6ecneybTte, 4TO6LI cUrHanbl gatynkoB NAMUR nmenv MuHMManbHyto
anutenbHocTb 100 Mc, YTOGbI OHM MOrMK BbITh NPaBUSTbHO
3aperncTpupoBaHsbl.

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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TpeﬁOBaHMﬂ K aHanoroebiMm gaTinkKam

Kak npaBuno, MmeeT cuny crieaytowlee: aAnga yaosneTsopeHnst TpebosaHmin SIL
2 0OCTaTO4YHO OAHOKaHasbHOro Aatyuka; Ang yaoBneTeopeHust TpebosaHuin
SIL 3 gomkHo ObiTb ABa kaHana. OgHako Anga yaoBneTBopeHust TpebosaHuin
SIL 2 c ogHOKaHanbHbIM AAaTYMKOM 3TOT AaT4YMK cam AormkeH obnagaTtb
ceonctBamu SlL 2; B NPOTUBHOM Crny4ae 3TOT YpoBEHb GE30MaCHOCTU MOXET
ObITb JOCTUrHYT TOMBbKO C MOMOLLIbIO ABYXKaHanbHbIX 4aT4YMKOB.

JdononHutenbHoe TpeﬁOBaHMe K MCNOJNMTHUTEJNIbHbIM YCTPOIZCTBaM

Mopgynu BbiBOAa NOBbILLEHHOW 6€30MNacHOCTM TECTMPYIOT BbIXOAbl Yepes
perynsipHble UHTepBarbl BpeMeHuW. [ns 9Toro Moayrb KpaTKoBPEMEHHO
BbIKITIOYaET aKTUBHbIE BbIXOAbl U, ECIM HEOOXOAMMO, KpaTKOBPEMEHHO
BKIIOYAET BbIXOAbI, KOTOPbIE OblNK BbIKMIOYEHbI. OTW TECTOBbLIE UMMYNbLChI
UMELT creayowme AnnTenbHOCTU:

* "TemHbIn" nepmog < 1 mc
» "Csetnbin" nepmog < 1 mc

VMicnonHutenbHble YCTPONCTBA C ObICTPON peakumnen BO BpEMS TECTUPOBaHNS
MOryT ObITb KpaTKOBPEMEHHO 4€aKTUBM3NPOBaHbI UITM aKTUBM3UPOBaHbI. Ecnn
BaLLl NPOLECC HE MOXET 3TOro AONYCTUTb, UCMOMb3YNTE AOCTAaTOYHO
WHEPLIMOHHbIE NCMONHUTENbHLIE YCTPOMCTBA (> 1 MC).

YkaszaHue no 6e3onacHocTu

Ecnu ncnonHutenbHble YCTPONCTBA 3KCNIyaTUPYIOTCS C HAMPSHKEHUAMMU,
oonbwnmn 24 B noct. Toka (Hanp., npy 230 B nocT. Toka) nnmn ecnu
NCMONHUTENbHbIE YCTPOMCTBA KOMMYTUPYIOT BOMbLUNE HANPSKEHUS, TO
BbIXOAbl MOAYNS BbIBOAA NOBbILLEHHON 6€30MacHOCTY AOMKHbI UMETb
HaZeXHyI0 NoTeHLMarnbHy pa3Ba3Ky C YacTSMM YCTaHOBKW, HECYLLIMMU
MOBbILLIEHHOE HaMpPsXEHME.

O6bIY4HO 3TO UMEET MECTO Y perie U KOHTaKToOpoB. Ha 3To Hy>kHO obpalluaTtb
ocoboe BHUMaHWe npuv UCMonb30BaHMN MNOYNPOBOLHUKOBOIO
KOMMYTaLMOHHOro 060opyaoBaHus.

UcknroyeHue "TeMHbIX" nepMoaoB B pexume obecneyeHus 6esonacHocTu

/N

YkaszaHue no 6e3onacHocTu

Mpun ncnonb3oBaHUM UCNONMHUTENbHbIX YCTPOWCTB, KOTOPLIE pearnpytoT
CNULLIKOM ObICTPO (T.€. < 1 MC) TONBKO Npu Nogave TECTOBOro cUrHana
"TeMHbIV Nepron", TO Bbl MOXETE BCE XXE UCNONb30BaTh BHYTPEHHIOK
KOOpAWHAaLMIO TECTUPOBAHNSI NyTEM NapannenbHOro BKIYEHNs OBYX
NPOTMBOMONOXHbIX BbIXOAOB (C nocnenoBaTtenbHbIM guonom). MNpu
napannenbHoM BKIIOYEHUM "TEeMHbIe" nepnoabl nogaensaTcs (cMm. c. 9-46).

TexHUYeckne AaHHble AAaTYUKOB U UCNOSNHUTESbHbIX YCTPOIZCTB

3-22

MHpopmaLmio 0 TEXHUYECKMX AaHHbIX 4ATYMKOB U UCMOMHUTENbHBIX YCTPOWCTB
Bbl MOXeTe Takke nony4ntb B rnasax 9 u 10.
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3.6 3ameHa mopynen B pexume obecneyveHus
6e3onacHocTun

CHaTtnelyctaHoBKa

Ecnn ET 200M ckOHCTpyMpoOBaH ¢ aKTUBHbIMU LUMHHLIMU MOAYNSAMMU, TO
CUrHanbHble MOZYNM NOBbILLEHHON 6e30MacHOCTM MOryT BCTaBMAATLCS U
n3BrekaTbCs BO Bpems paboTbl.

Cuctema S7-400F

Y cuctembl S7-400F moaynu moryT 3aMeHsTbCA BO Bpems paboThl. Mpu atom
MoryT cpabatbiBaTb yHKUMM obecneyeHnss 6e€30nacHOCTU, 3aTPOHYThie
3aMeHOon Moayns.

Cuctema S7-400FH

Y cuctembl S7-400FH pesepBupyemMbie MOAYIM MOTYT 3aMEHATLCS BO BPEMS
paboTbl. [pn 3ameHe moaynen H1 ogHa 13 pyHKUMIA obecnedeHuns
6e30nMacHOCTM He aKTUBU3MPYETCS.

I'Ipe.qnocum(a AnA 3aMeHbl Mo,qyne|7|

Mpn 3ameHe moayns obpaTnTe BHUMaHWE Ha TO, YTOObI NepeknoYyaTenb
appecos (DIL-nepekntoyaTtens) Ha 3aQHEN CTOPOHE HOBOIO Moayns Obin
YCTaHOBIEH TakK Xe, Kak U Ha CTapomM.

JononHutenbHas uHcgpopmauma

MoapobHyto nHpopmaumo o 3ameHe moaynen B ET 200M n o oyHKLmK
"3ameHa mofynen Bo BpeMsa paboTbl" MOXHO HalTU B pyKOBOACTBE
Yempoicmeo OeueHmparniu3ogaHHol nepughepuu ET 200M.

CurHanbHble MOAYNU MOBbILLEHHOW 6e30nacHOCTU
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