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MpeanucnoBue

Llenun, OCHOBHbIE MPUHLUMMBI U OCHOBHOM NOPSAOK NPOBeAeHust paboT Mo MEeXroCyAapCTBEHHON CTaH-
Japtusaumm ycraHosneHsl B FTOCT 1.0—2015 «MexrocygapcTseHHas cuctema craHaaptusaumuu. OCHOBHbIE
nonoxeHusi» u MOCT 1.2—2015 «MexrocyaapcrBeHHas cuctema ctaHgaptusayun. CtaHaapTbl Mexrocyaap-
CTBEHHbIE, MPaBUna n peKoMeHgaLUun No MeXrocyaapcTBEHHON cTaHaapTu3auuu. Mpaeuna paspaboTku, npu-
HATUSI, OBHOBMNEHUSA U OTMEHbI»

CseaeHUs1 0 cTaHaapTe

1 NOAroOTOBJIEH ABTOHOMHOI HEKOMMEPYECKOW opraHn3aumen « HayyHo-TeXHUYECKUii LeHTp «QHep-
rmsa» (AHO «HTLL «3Heprusin) Ha 0CHOBE COOCTBEHHOIO NEPEBOAA HA PYCCKUIA S3bIK @HIMOA3LIYHOW BEPCUN
CcTaHaapTa, ykasaHHoro B nyHkTe 5

2 BHECEH ®eaeparnbHbiM areHTCTBOM MO TEXHUYECKOMY PEryrMpPOBaHUIO U METPONOruM

3 NPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTu3auuu, METPONOrun u ceptudukalmm (npo-
Tokon ot 30 Hosbps 2017 r. Ne 52)

3a NpUHSATHUE NPOroNocoBanu:

KpaTkoe HaumeHoBaHWe CTPaHbl Koa cTpaHbi CokpalleHHoe HalMeHoBaHWe HaLMoHankeHoro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 Mo cTaHAapTU3aLMK
Benapycb BY locctangapt Pecny6nukn benapycb
Kupruaus KG KblprelactaHgapT
Poccuga RU PoccTangapt
Y3bekunctaH uz Y3actaHgapt

4 Tpukasom degepanbHOro areHTCTea No TEXHUYECKOMY PETyNMpPOBaHUKD U METponorum ot 9 Hoabps
2018 r. Ne 964-cT mexrocygapctBeHHbln ctaHgapt FOCT IEC 60947-5-3—2017 BBefieH B AeCTBUE B Kaue-
CTBE HauWoHanbHoro ctaHaapra ¢ 1 uwoHa 2019 .

5 Hacroswui ctaHgapT naeHTuyYeH MexayHapoaHomy craHaapty |[EC 60947-5-3:2013 «Annaparypa
KOMMYTaLMOHHAA U MEXaHU3Mbl YyNpaBfieHUs HU3KOBONbTHbIE. YacTb 5-3. YcTponcrBa U KOMMYTAUMUOHHbIE
3MEMEHTbI Luenen ynpaeneHus. TpeboBaHna Kk 6nmM3ko pacnonoXXeHHbIM YCTPOUCTBAM C ONpeAEneHHbIM No-
BeJeHueM B ycnosusx otkasay («Low-voltage switchgear and controlgear — Part 5-3: Control circuit devices
and switching elements — Requirements for proximity devices with defined behaviour under fault conditions
(PDDB)», IDT).

MexayHapogaHbii ctaHaapr IEC 60947-5-3:2013 paspabotaH nogkomuTteTom 17 B «Hu3koBonsTHas an-
naparypa pacnpegeneHus U ynpaenenusy TexHudeckoro komutetra TC 17 «Annapatypa pacnpegeneHus u
ynpasneHusi» MexayHapoaHomn anekTpotexHuyeckon kommccum (IEC).

an NPUMEHEeHUN HacTosALlero craHgapra pekoMmeHayetca ncnonb3oBarb BMECTO CCbINTOYHbIX MeXay-
HapoAHbLIX CTaHAAPTOB COOTBETCTBYIOLUE UM MEXXIOCYy1apCTBEHHbIE CTaHAAPThl, CBEAEHUA O KOTOPbLIX NpU-
Be/leHbl B JONONHNTENBHOM NMpunoxenun JA

6 Hacroawuin ctanaapt B3aMMOCBS3aH C TEXHUYECKMM pernameHTom TamoxeHHoro coiosa TP TC
004/2011 «O 6e30nacHOCTU HU3KOBOMBLTHOrO 0GOPYAOBAHUAY, NPUHATLIM Komuccueinn TaMOXeHHOro colo3a
16 aerycta 2011 r., n peanu3syeT ero cyLecTBeHHble TpeboBaHusa 6e30NacHOCTHU.

CO0O0TBETCTBUE MEXTOCYAAPCTBEHHOMY CTaHAapTy 06ecneynBaeT BbINOMHEHNE CYLIECTBEHHbIX TpeboBa-
HUI 6e30MacHOCTU TEXHUYECKOTO pernamMeHTa

7 BSAMEH lOCT IEC 60947-5-3—2014
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauyuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemeCcs4HOM
UHhOpMaYyUOHHOM yKka3zamersie «HayuoHanbHblie craH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcmMbl pa3mewjaromces makxe 8 UHgopMauyuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© CrtaHgapTtuHdopm, odopmnerune, 2018

B Poccuiickon degepaumm HaCTOALWMIA CTAaHAAPT HE MOXET ObITb NOMHOCTLIO UK
oF YaCTUYHO BOCNPOU3BEAEH, TUPAXXMPOBaH U PaCrpOCTPaHeEH B KayecTBe 0hULIManbHOTO
usnaHus 6e3 paspelleHusa degepansHOro areHTCTBa No TEXHUYECKOMY perynmpoBaHuio
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BBeaeHue

Hacroawmit ctaHaapr ycraHaBnuBaet TpeboBaHMA K OECKOHTAKTHbIM AaTYMKaM C OMpeaeneHHbIM no-
BegeHueM B ycnosuax otkasa (6AOMN).

Hacroawmi ctangapt npumeHsietca coemectHo ¢ FOCT IEC 60947-1 n TOCT IEC 60947-5-2.

Hactoawmi crangapt 3ameHaet FOCT IEC 60947-5-3—2014, noAroTOBMAEHHbI HA OCHOBE MNEPBOIO U3-
aanua IEC 60947-5-3:1999, n coaepxut cnegyroume CyLeCTBEHHbIE TEXHUYECKME U3MEHEHUSA NO OTHOLUE-
HUIO K NEPBON pedakuuu.

a) y4YTE€Hbl OCHOBHbIE MPUHLMMLI MEXAYHAPOoAHbIX cTaHaapToB cepumn IEC 61508;

b) knaccudukayma yctaHoneHa cornacHo tpebosanusam |[EC 62061;

C) knaccudukauymns ycTponcTs yctaHoeneHa no ISO 13849-1.

Hymepauua nyHKTOB HacCTOALLEro craHgapra cnegyet Hymepauuu nyHkTos IEC 60947-1 n IEC 60947-5-2.



MKC 29.130.20

Monpaska k MOCT IEC 60947-5-3—2017 Annapartypa pacnpegesieHusi ¥ yrnpasfeHusi HU3KOBOSMBTHAsA.
YacTtb 5-3. YcTpoMCTBa U KOMMYTaUMOHHLIE 3NeMeHTb! Lenei ynpasrneHusi. Tpe6oBaHUs K 6n1M3Ko pac-
NONOXeHHbIM YCTPOUCTBaM C onpeaeneHHbIM NOBeAeHWEM B YCITOBUAX OTKa3a

B kakom mecTte HanevyaTtaxo LomkHo BbiTh

ﬂpeﬂMCﬂOBMe. Ta6nVlU,a cormna- —_ ApMeHus AM MUHIKOHOMMUKIA
coBaHus Pecnybnuku Apmerus

(MYC Ne2 2020 )
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MNMonpaska k NOCT IEC 60947-5-3—2017 AnnapaTypa pacnpefefnieHus ¥ ynpaBrieHusi HU3KOBOMLTHaA.
Yacts 5-3. YcTpoiicTBa M KOMMYTaLMOHHbIE 3MeMEeHTb! Leneli ynpaBnedusn. TpeGopanus K Gnmako
pacnonoxeHHbLIM YCTPOINCTBaM ¢ onpejenelHbIM NOBeAeHNeM B YCIIOBUAX OTKa3a

B rkakom mecre HanevaraHo DNomkHo 6biTh

Mpeavcnosue. Tabnuua corna- —
coBaHus

Kasaxctax

Kz foccranpapt
PecniyGnukv Kasaxcrau

(MYC Ne 4 2020 r)
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M E X I OCVY AP CTHBETHHB W CTAHAODAPT

ANMAPATYPA PACNPELAENEHUNA U YNPABJNIEHUA
HU3KOBOJIbTHAA

YacTtb 5-3

YCTPOUCTBA U KOMMYTALMOHHbIE 3JIEMEHTbI Lienen ynpasBrieHUs.
TpeboBaHUA K ONIU3KO pacnonoXeHHbIM YCTPOUCTBAM C onpeAesrieHHbIM NoBeAeHUeM
B YCIIOBUAX OTKas3a

Low-voltage switchgear and controlgear. Part 5-3.
Control circuit devices and switching elements.
Requirements for proximity devices with defined behaviour under fault conditions

Hara BBegeHna — 2019—06—01

1 OOwme nonoxeHus

1.1 ObnacTtb NpUMeHeHus

Hacrosiwumii ctanaapT yctaHaenmMBaeT AONONHUTENbHbIE TPeOoBaHUs K npuBeaeHHbIM B IEC 60947-5-2.
OHu KacaroTca acnekToB XapakTepUCTUKKU NOBPEXAEHUS BrM3ko pacnonoXXeHHbIX YCTPONCTB (BECKOHTAKTHbIX
[aT4YNKOB) C onpeaeneHHbIM NOBeAEHMEM B yCroBUAX oTkasa (ganee — BAOIM). OHM He pacnpoCTpaHAKTCA
Ha Apyrue xapakTepucTuku, KOTOpblE MOTYT NOTPeOOBaTLCA B APYrMX Ha3HAYEHUAX.

HacToawmn ctaHaapt Takke He pacnpoCTPaAHAETCA HA DECKOHTAKTHbIE 4aTYMKU C aHANOTOBbIM BbIXOAOM.

[aHHbIV CTaHAapT TaKkxke He Kacaetca cneynduyecknx TpeboBaHui K akyCTUY4ECKMM LUyMam, NOCKOMbKY
aKycTMyeckas IMUCCUSl yCTPOMUCTB M KOMMYTALIMOHHBIX 3NIEMEHTOB Lienel ynpaBneHusi He ABNSeTCs UCTOUHU-
KOM yaapa.

Mpu npumeHenun B0 B HazHaUYeHUSAX, TPEOYIOLLMX AONONHUTENBHBLIX XapaKTEPUCTUK, COOTBETCTBYHO-
LUMX APYIMM CTaHAapTaM, OHU AOMkKHbI OTBEYATb TPeOOBAHUAM KOHKPETHBIX CTAaHAapTOB.

OTaenbHOE NPUMEHEHWE AaHHOro CTaHJapTa He ABMSAETCS A0CTaTOMHbIM AfA peanusauuy npuHumMna
(DYHKLIMOHANBHOCTK, CBA3aHHONW C 6e30MacHOCTLI0. B 4acTHOCTM, AaHHbI CTaHAApPT He npegycmaTpuBaet
TpeboBaHun K xapakrepuctukam cpabaroisaHns BAOIN unu k cpeactsaM CHUXEHUA B3aUMHBIX MOMEX MEXAY
YCTPOWCTBaMM, HaNpuMep, KOAMPOBAHHLIX Leneii. MoaTomy AaHHble u Nobbie agpyrue nogobHble TpeboBaHusA
cnenyeT paccMaTpuBarh AOMOSNHUTENLHO K TPeBOBaHMAM HACTOALLErO cTaHaapTa.

MpuMedvaHue 1 — BBUAY UX NOBLILLEHHOrO CONPOTUBIEHUA K noBpexaeHuto BAOM MoryT npuMeHaTb, Hanpu-
Mep, AN GriokupyoLwmx ycTpoicts (cM. 1ISO 14119).

MpumedaHune 2 — TpeboBaHNA K 3NEKTPOYYBCTBUTENBHOMY 3aLLMTHOMY 0GOpYAOBaHNIO ANA 0BHapyxeHWus
Hanuymsa obbekToB NpuBeaeHsl B cepumn IEC 61496.

1.2 HopMaTuBHbIE CCbISTKN

Ona npuMeHeHUs HaCTOSILLEro ctaHaapra HeoOXoAMMbI CreayloLLMe CCbiNIoYHbIE CTaHaapTel. Ana aa-
TUPOBAHHbIX CCbIMIOK MPUMEHSIOT TOMbKO YKa3aHHOE usgaHue, AN HefaTUpOBaHHbIX — NOCEAHEe n3gaHue
CCbINTIOYHOrO cTaHaapTa (BKMOYas BCE UBMEHEHUS K HEMY).

IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold (UcnbiTaHus Ha Bo3aen-
CTBUSA BHeWHMX dhaktopos. Yacte 2-1. Ucnbitanus. AcnbitTanua A: Xonoa)

M3paHue ocpuymanbHoe
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IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12+12h
cycle) [UcnbiTaHus Ha BO3AenCTBMA BHEWHUX ¢hakTopos. YacTb 2. Ucnbitanusa. Ucnbitanme Db u pykoBoa-
CTBO: BnaxxHoe tenno, yuknuyeckoe (12+12-yacosomn Uukn)]

IEC 60529:1989", Degrees of protection provided by enclosures (IP Code). Amendment 1:1999 [Ctene-
HU 3awuTbl, obecnednsaembie kopnycamu (Kog IP)]

IEC 60947-1:2007%, Low-voltage switchgear and controlgear — Part 1: General rules. Amendment
1:2010 (Annapartypa KOMMYTaLMOHHAsA U MeXaHW3Mbl YNPaBNEHNS HU3KOBOJIbTHbIE KOMIMEKTHbIE. YacTb 1.
O6Lwume npasuna)

IEC 60947-5-1:2003%, Low-voltage switchgear and controtgear — Part 5-1: Control circuit devices and
switching elements — Electromechanical control circuit devices. Amendment 1:2009 (Annapatypa KOMMmyTa-
LMOHHAA U MEXaHW3Mbl YNPaBneHUa HU3KOBOMLTHbIE KOMNSMEKTHbIE. YacTb 5-1. YcTpoincTBa U KOMMYTaLMOH-
Hble 3MeMEHThI Lenen ynpaBneHuns. SneKkTpoMexaHu4eckue yCTponCcTBa Lenei ynpaBneHus)

IEC 60947-5-2:2007, Low-voltage switchgear and controlgear — Part 5-2: Control circuit devices and
switching elements — Proximity switches. Amendment 1:2012 (AnnapaTtypa KOMMYTaLUMOHHAA 1 MEXaHWU3Mbl
yrpaBreHnsi HU3KOBOSbTHLIE KOMIMIEKTHbIE. HacTb 5-2. YCTponcTBa U KOMMYTALMOHHBIE 3MIEMEHTLI Lienewn
ynpaeneHus. BecKoHTaKTHbIEe nNepeknioyaTeny)

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement tech-
niques — Electrostatic discharge immunity test (3nekrpomarHutHaa coBMeCcTuMoCTb. YacTtb 4-2. Metoauku
UCMbITAHWUNA U u3MepeHuin. UIcnbiTaHne Ha HEBOCNPUUMUYUBOCTL K SNEKTPOCTAaTUYECKOMY paspsay)

IEC 61000-4-3:20069, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement tech-
niques — Radiated, radio-frequency, electromagnetic field immunity test. Amendment 1:2007, Amendment
2:2010 (OnekTpomMarHuTHasi COBMECTUMOCTb. YacTb 4-3. MeToaukn ucnbitaHuin u nameperHnin. UcnoitaHme Ha
YCTOMYMBOCTb K BO3AEWCTBUIO SIEKTPOMArHMTHORO NOMS C U3Ny4YEeHUeM Ha pagmoyacrorTax)

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement tech-
niques — Electrical fast transient/burst immunity test [GnekTpoMmariutHaa coemecrumoctb (AMC). Yactb 4-4.
MeToabl ucnbiTaHuin U U3MEPEHUin. MIcnbiTaHue Ha HEBOCNPUMMUUBOCTDL K ObICTPLIM NEPEXOAHLIM NpoLeccam
1 BCnneckam]

IEC 61000-4-5:20059, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement tech-
niques — Surge immunity test (3nekrpoMarHuTHass COBMECTUMOCTb. YacTb 4. MeToauku UCnbITaHUn U u3mMe-
pexuii. Pasgen 5. cnbiTaHne Ha HEBOCMPUUMMUYUBOCTL K BLIOPOCY HaNpshKeHus)

IEC 61000-4-6:20089), Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement tech-
niqgues — Immunity to conducted disturbances, induced by radio-frequency fields (OnekrpoMarHuTHasa co-
BMECTUMOCTb. YacTb 4-6. MeTOAUKU UCMbITAHUIA M 3MepeHUin. 3aLMLLEHHOCTL OT NOMEX Mo Lenu NUTaHus,
HaBe4eHHbIX PaaMo4aCTOTHLIMU NOMSIMK)

) Deiicteyer IEC 60529:2013/Cor.2(2013)/Cor.2(2015) «CTeneHn 3awwmTel, obecneunBaembie koprycamu (Koa
IP)». OaHako AN ofHO3HaYHOro cobnioaeHus TpeboBaHUin HacTosILLEro cTaHAapTa, BblpaXeHHbIX B JaTMpOBaHHOM CCbif-
Ke, pEeKOMEeH/IyEeTCS UCNONb30BaTh TOMbKO YKasaHHOe B 3TOM CCbiNKe u3faHue.

2) MeitctByet IEC 60947-1:2014 «YCTpoOCTBO pacnpefenuTensHoe kommnnekTHoe. YacTe 1. Oblye npasBunay.
OpHako Ansi ogHO3HayHoro cobniofeHnss TpeboBaHWiA HacTosILLero cTaHaapTa, BblpaXeHHbIX B 4aTMPOBaHHOM CChISKe,
peKoMeHAYeTCA UCMONb30BaTh TOMbKO YKa3aHHOE B 3TOW CChISIKE usfjaHue.

3 [eitctayet IEC 60947-5-1:2016 «AnnapaTypa KOMMYTaLMOHHAs 1 MEXaHU3MbI YNPaBleHNs HU3KOBOMNLTHLIE KOM-
nnekTHele. YacTtb 5-1. YcTpoilcTBa U KOMMYTaLMOHHLIE 3NIeMeHTHl Lienei ynpaBneHus. OnekTpoMexaHuyeckne ycTpon-
cTBa Uenei ynpasneHus». OgHako Ansa ogHO3Ha4YHoro cobnogeHusa TpeboBaHU HACToSLLEro CTaHAapTa, BbipaXeHHbIX B
[aTUpoBaHHOM CChifKe, peKOMEHAYETCS UCMNONb30BaTh TOMBLKO YKasaHHOE B 3TOW CChINKE M3gaHue.

4 [Hevicteyer IEC 61000-4-3:2010 «OnekTrpoMarHMTHaa coBMeCTUMOCTb. YacTb 4-3. MeToaukn UcnbiTaHui n U3-
MepeHuWii. NcnbiTaHme Ha YCTOWYUBOCTb K BO3LAENCTBUIO SNEKTPOMArHUTHOrO MOMs C M3NyYeHUEM Ha paguodacTtoraxy.
OpnHako ansa ofHo3HavHoro cobniogeHus TpeboBaHUii HACTOSALIEro cTaHAapTa, BolpaXeHHbLIX B aTUPOBaHHON cchirke,
peKoMeHAYeTCA UCToNb30BaTh TONBLKO YKadaHHOe B 3TOW CChINKE UsfaHue.

5 [eitctyet IEC 61000-4-5:2014 «3neKTPOMarHUTHas COBMECTUMOCTb. YacTb 4. MeToguku UCTbITaHWii 1 name-
peHwii. Pasgen 5. UcnbitaHne Ha HEBOCMIPUMMYUMBOCTE K BLIDpocy HanpsbxeHnsi». OfHako Ans of4HO3Ha4YHoro cobniofeHuns
Tpe6oBaHUi HAaCTOSLLEro CTaHAapTa, BbipaXKeHHbIX B JaTUPOBaHHON CCbINKE, peKOMEeHAYETCS UCMOMNb30BaTh TOMLKO yKa-
3aHHOEe B 3TON CChINKe U3faHue.

8) Oevicteyer IEC 61000-4-6:2013 «OnekrpoMarHMTHas coBMeCTUMOCTb. YacTb 4-6. MeToankn ucnbiTaHui u U3-
MepeHuit. 3alMLLEHHOCTb OT MOMEX MO LieNn NUTaHUS, HaBefeHHbIX Pafno4acToTHEIMU NonsaMuy. OAHaKo ANs Of4HO3HaY-
Horo cobntogeHusa TpeboBaHWU HAaCTOALLEro CTaH4apTa, BolpaXEHHLIX B laTUPOBaHHOI CChIfIKe, PEKOMEHAYETCA MCNOfb-
30BaTb TONbKO yKasaHHOE B 3TOW CChINIKe U3faHue.

2
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IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement tech-
niques — Power frequency magnetic field immunity test (SnekTpomarHutHas coBMeCTUMOCTb. YacTb 4-8.
MeToamku ncneiTaHuin  M3MepeHuin. MicneiTaHne Ha NOMEXOyCTONYUBOCTL B YCOBUSAX MAarHUTHOTO NOMSA Npo-
MbILLIIEHHON YacTOThl)

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests (nekrpomarHutHas co-
BMECTUMOCTb. YacTb 4-11. MeToanKKN UCbITaHUIA U n3MmepeHuin. KpaTkoBPEMEHHbIE MOHMKEHUSA HANPSDKEHUS,
KOPOTKUE OTKITIOYEHNSA)

IEC 61131-2:2007, Programmable controllers — Part 2: Equipment requirements and tests (MWkpokoH-
Tponnepbl nporpaMMmupyemMblie. Yactb 2. TpeboBaHus K 060pyA0BAHMIO U UCTILITAHUS)

IEC 61508-1:2010, Functional safety of electrical/electronic/programmable electronic safety-related sys-
tems — Part 1: General requirements (Cuctembl 9NeKTPUYECKUE/INEKTPOHHBIE/NPOrPaAMMUPYEMbBIE INEKTPOH-
Hble, CBA3aHHbIE C PYHKUMOHaNbHON 6e3onacHocTblo. YacTb 1. Obwue TpebGoBaHus)

IEC 61508-2:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 2: Requirements for electrical/electronic/programmabte electronic safety-related systems
(CucTteMbl anNeKTPUYECKME/aNEKTPOHHBIE/NPOrPaMMUPYEMbBIE INEKTPOHHBIE, CBA3AHHbIE C (PYHKLMOHAMbLHOM
GesonacHocTbio. YacTb 2. TpeGoBaHWUA K 3MEKTPUYECKUM/INEKTPOHHBIM/MPOrPaMMUPYEMbIM SNIEKTPOHHBIM
cucTemam, CBA3aHHLIM G 6830NaCHOCTbIO)

IEC 61508-3:2010, Functional safety of electrical/electronic/programmable electronic safety-related

systems — Part 3: Software requirements (Cuctembl 9neKTpUYECKNE/SNEKTPOHHbIE/NpOrpaMmMupyemMbie
9NEeKTPOHHbIE, CBSA3aHHbIE C (PYHKLMOHANbHOW BesonacHocThio. YacTs 3. TpeGoBaHua k nporpammHomMy obe-
CMEYEHUI0)

IEC 62061:2005, Safety of machinery — Functional safety of safety-related electrical, electronic and pro-
grammable electronic control systems. Amendment 1:2012 (5e3onacHOCTb MALIMH U MEXAHU3MOB. PYHKLMNO-
HanbHas 6e30NacHOCTb AMEKTPUYECKUX, SNEKTPOHHBIX U NPOrPaMMUPYEMbIX 3NEKTPOHHBIX CUCTEM KOHTPONS,
CBAI3aHHbIX ¢ 6830MacCHOCTLIO)

ISO 13849-1:2006", Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design (Be3onacHOCTb MalLKMH. [eTanu cucTeM ynpaeneHus, cBasaHHble ¢ o6ecneveHuem Ges-
onacHoctu. Yactb 1. OBLume NnpuHUMNbI NPOEKTUPOBAHMS)

2 TepmuHbI, onpeneneHus U COKpalleHun

2.1 O6wune nonoxeHus

B HacToswem craHgapte npumeHeHbl TEPpMUHbLI N0 IEC 60947-1 n IEC 60947-5-2, a Takke cnegyowme
TEPMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHnsMu.

2.2 AncdaBUTHbIN NepevYeHb TEPMUHOB

B

Be30MACHDBIN OTKA3 . . ... ittt ittt e e e e e e et e e e 237

BrOKMPOBAHHOE COCTOAHME . . . . o ottt ettt e e e e e e e e e e ettt e ettt e e aas 26.8
B

BKITIOUEHHOE COCTOSHME . . . . ottt ittt i e e e e e e e ettt e ettt et e e e 26.3

BbIKIIIOMEHHOE COCTOAHME . . . . . .t ottt e ettt e e e e e e e e et ettt ettt e e 26.2
a

OMarHOCTUUECKMI OXBAT . . . o o o ettt e et e e e e e e e e et e e e e e e e e e 24.2

J10MNS1 BE30MACHBIX OTKABO0B . . . . o\ ottt vttt ettt e e e e e e e ettt e ettt e e e 241
3

3asiBNeHHbIN Npeaen ypoBHS MONMHOTBI GE30MACHOCTU . . . . .. ..ottt e eee e e 2.3.16

1) DeitctayeT ISO 13849-1:2015 «B5e30MacHOCTL B MaLUMHOCTPOSHNN. SNeMeHThLI CUCTEM YNpaBreHus, CBA3aHHbIe
¢ 6esonacHocTbio. YacTb 1. OCHOBHbIE NPUHLMMLI NPOEKTUpOBaHUA». OaHaKo ANS ofHO3Ha4YHoro cobnioaeHns TpeboBa-
HWii HacTosLLero cTaHAapTa, BelpaXeHHbIX B JaTUPOBAHHOW CChINKe, PEKOMEHAYETCH MCMOMb30BaTh TONBLKO YKa3aHHOE B
9TOW CCbINKe u3gaHue.
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n

MHTEHCUBHOCTD OTKABOB . - . v v v v ettt e e et e e et et e e e e e e et i et e iae 2.3.18

MHTepBan ANarHOCTUYECKMUX MPOBEPOK. . . . o v vt vt et e e e e et et et e e et e e 244
K

KOMMYTaLMOHHOE YCTPOINCTBO BBIXOAHOTO CUTHATIA . . o . o vttt e et ettt i enaa e 252

KOMMOHEHT HUBKOM CIIOMKHOCTU . .« .« o o v e it et ettt e e e e e e e e e e e e et et e e 233

KOHTPOMBHAS MPOBEPKA . . . . ot vttt et et et e e e et ettt 245

KOUTUYECKOR BPEMS . .\ v e ot i e et e e e e e e e e e e e et e e 26.6
(0]

(03P ot 1 0 T 236

OnpepeneHHoe noBeaeHne B0 . . . .. ... 26.1

OTKA3 (0BOPYAOBAHMS) . .« o . o vt vt e et et et e e e e e e e e e e e e e e 235
n

TTOMHOTA BE30MACHOCTU . . . . o\t ettt e e e e e e et e e e e e e e e e e e e e 2.3.10

MonHoTa 6e30NaCHOCTYN AMNAPATHBIX CPEACTB . . . .« . v o v ettt e e et it e e ene s 2311

MonHoTa 6e30MacHOCTM NO OTHOLLEHUIO K CUCTEMATUYECKUM OTKa3aM . . ................... 2.3.13

MonHoTa 6€30NaCHOCTN NPOTPAMMHOTO OOECMEUEHNA . . . .. oot i ettt i e e e e 2.3.12
P

PaGouee pacCTOsHME AANBHOCTU JIBHMCTBUA S, - o o oo v v v e e et a e e e eenes 2.6.4

PaccTosiHne AanbHOCTU OTNYCKAHUS Sy - ..o o ittt ettt eans 26.5

oY N o= Lo P 2.3.14
C

1075 P 2338

CuUcTeMa, CBA3AHHANA C BE30MACHOCTBHO . . . . o oottt ittt ettt e e et e ie et 246

CIIOXKHBIN KOMIOHEHT . o o vt ettt e e e e et e e e et e e et e e e e e e e e e e et e ae s 234

CpeaHsisi HAPaABOTKA HA OMACHBIA OTKA3 . .« o« ot v ittt e e et e et e e et et e 2.3.17

(07 o o] 931177 26.7
Yy

Ynpaensemoe obopyaoBaHme EUC. . ... .. .. .. 247

YpoBeHb MOMHOTLI 6E30NACHOCTU SIL . . .. . ... e e 23.2

YPOBEHb MPOU3BOAUTEIBHOCTM .+« v v v e et e ettt e e e e et e e et e e et e i e e eeee e 2.31

YCTOMYMBOCTL K OTKA3aM annapaTHBIX CPEACTB . . . .« oot ittt et e e e e e e e e e ae e e 243

YCTPONCTBO YMPABMEHUA Y KOHTPOIISA « . . e ettt e e e e e et e e e et e e et e e 253
®

OYHKUMA yNpaBneHus, CBA3AHHAA C BE30MACHOCTBIO . - . . . . vttt ettt it eeeeeeeeeaas 239
u

LIeneBas MEPA OTKABOB. . . . . . o\ttt ettt et e e e e e e e e e e e e 2.3.15
Yy

UYBCTBUTENMBHOE YOTPOMCTBO . . o o v v toe e vttt ettt et e e et e e ettt e et et aes 251

2.3 OcHOBHble TEPMUHBLI U onpeaeneHus
2.31

ypoBeHb npousBogutTenbHoctu; PL [Performance Level (PL)]: AuckpeTHbIn ypoBeHb (OT @ Ao e),
onpegensoLmit cnocoBHOCTb YacTel CUCTEM YNpaBReHUs, CBA3AHHLIX C 6E30MaCHOCTbIO, BBIMOMHATL Tpe-
Gyemble pyHKLMM 6E30NACHOCTM NMPU BCEX OTOBOPEHHbIX YCNOBUAX.

[ISO 13849-1:2006, moauduLMpoBaH]

2.3.2 ypoBeHb nonHoOTbI 6e3onacHocTu; SIL [Safety Integrity Level (SIL)]: AuckpeTHbI ypoBEHb (Npu-
HUMAIOLLMI OHO U3 TPEX BO3MOXHbIX 3HAYEHMWIT), onpeaensowmin TpeboBaHns K NonHoTe 6€30NacHOCTU Ans
yHKUMI BesonacHOCTU, KOTOPbI CTaBUTCS B COOTBETCTBME CUCTEMAaM, CBSI3aHHbIM ¢ 6e30MacHOCTbLIO, Mpu
3TOM YPOBEHb MONHOTbLI 6€30MacHOCTY, paBHbIi 3, XapakTepuayeT HaMboMbLUYIO NOMHOTY 6e30NacHOCTH, ypo-
BEHb, PaBHbI 1, OTBE4AET HAUMEHbLLEN NOMHOTE 6E30MacHOCTH.

MpumevyaHue — SIL 4 HacToAWwwMi cTaHAapT He paccMaTpuBaeT. TpeGoBaHns K SIL 4 cM. cTaHAapTel cepuu
IEC 61508.

4
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233

KOMMOHEHT HU3Kou cnoxHoctu (low complexity component): KOMNoHeHT, Anst KOTOpoOro:
- peXuUMbl OTKa3sa 4YeTKo onpegereHs! U
- MoBeAeHue B YCMOBUSIX OTKA3a MOXET ObITb MOMHOCTLIO ONPEAENEHO.

MpumevyaHne 1 — [loBeAeHNe KOMMNOHEHTa, UMEIOLLETO HU3KYHO CITIOXHOCTb, MOXET ObITb ONpegeneHo aHa-
TIMTUYECKUMU METOAAMU UMK C NOMOLLBIO TECTUPOBAHUS.

MpuMmevyaHune 2 — 3NEeMEHT CUCTEMBI UMK cUCTEMA, BKItovatoLme B ceb OfMH UM HECKOMBKO KOHLEBBIX
BblKIoyareneii, paboTarolime, BO3MOXKHO, C MCMOMb30BaHNEM MPOMEXYTOUHBLIX 3MEKTPOMEXaHUYECKUX pene, OfHOro
UMK HECKOSBbKUX KOHTaKTOPOB U NpefHasHaYeHHbIe AN OTKAYEHUA HAaNPsHKEHUS OT ANeKTPUYECcKoro ABuraTens, npea-
CTaBnsAloT co60i KOMMOHEHT HU3KOW CIOXHOCTU.

[IEC 62061:2005]

2.3.4 cnoXxHbIA KOMNOHEHT (complex component): KOMMNOHEHT, Ans KOTOPOro:
- PeXMMbl 0TKa3a YeTKo He onpeaeneHbl Unm
- NoBeJeHWe B YCNOBUAX OTKa3a He MOXET ObITb NOMHOCTLIO ONpeeneHo.

235

otkas3 (failure): MNMpekpaweHme cnoCoOGHOCTM 0OBbEKTA BbINOMHATL TPeGyemyto (byHKLMIO.

MpumMmedvaHune 1 — Tlocne oTkasa cUCTEMbI crneayeT cOoi.

MpuMeyvyaHne 2 — PasnuyaloT «0TKas» Kak cobblTue U «cOoi» Kak COCTOSIHME.

MpumMmedvyaHne 3 — [loHATUE OTKa3a Kak TAKOBOro He OTHOCHT K CUCTEME, SBMSAIOLLEACH YUCTO NPOrpaMMHbBIM
NPOAYKTOM.

[[EC 60050-191:1990]

236

onacHbIn otka3 (dangerous failure): OTkas BOOIT, KOTOPbLI NOTEHUMANBbHO MOXET Bbi3BaTb ONACHOE
COCTOAHUE CUCTEMbBI UNN COCTOAHMUE OTKa3a npu BbINOJTHEHUN (*)yHKqMM.
[[EC 62061:2005, moguchmumpoBaH]

2.3.7

6e3onacHbIn oTKa3 (safe failure): Otkas BOOIM, KOTOPLIN HE NepPEBOAUT CUCTEMY, CBSI3aHHYIO C Ges-
OMacHOCTLIO, B OMACHOE COCTOsIHKE.
[IEC 62061:2005, mogucuumnposaH]

23.8

c6omn (fault): CocTosiHme 00bekTa, XapakTepusyemoe HecrnoCoOOBHOCTbLIO BbIMONMHATL TPeOyemMylo dOyHK-
LMIO, UCKIOYasi HECMOCOBHOCTH, BO3HUKAIOLLME BO BpeMS NPOMnakTu4eckoro o6cny>xuBaHust Unm apyrux
NaHoBbIX MEPONPUATMIA NMOO B pesynbrare HeaoCTaTka BHELUHUX PeCypCoB.

MpumeyvyaHne 1 — CO6oI YacTo ABMNAETCA pe3ynsTaToM NOBPEXAEHNSA CaMoro o6bekTa, HO MOXET U He BbITb
crnefcTBMeM OTKasa.
MpumeyvaHune 2 — B aHrmuiickoM A3bike TepMuH «fault» («cboii») 1 ero onpefgeneHne aHanornyHbl Npu-

BefeHHbIM B IEC 60050-191. B obnacT MalMHOCTpoeHus dpaHLy3ckuii TepMuH «defaut» unu Hemeukuidi TepMUH
«Fehler» NnpuMeHsitoT pexe, YeM TEpMUHBI «pannex u «Fehlzustand», cooTBeTCTBYIOLLME STOMY OMNpegeneHuto.

[IEC 62061:2005, moauduymnposaH]

2.3.9

dyHKUMA ynpaBneHus, cBA3aHHaA ¢ Ge3onacHocTblo; SRCF [Safety-Related Control Function
(SRCF)]: ®yHKUMA ynpaBneHus ¢ onpeaesieHHbIM YPOBHEM MOMHOTLI 6€30NacHOCTU, YACTUYHO UK MOJTHO-
CTbto peanusyemas BOOIM, npeaHasHavyeHHaa Ansa nogaepkaHus 6€30nacHOro COCTOAHUSA ynpaBnseMoro
060pyaoBaHMA MU CHUXEHUA BOSHUKHOBEHUS pucKa(oB).

MpumevyaHue 1 — B ISO 13849-1 npuMeHeH TepMuH «SRF» («dyHKLMA, cBA3aHHasA ¢ 6e30MacHOCTLION),
B cepumn |IEC 61508 npumeHstoT TepMuH «SF» («pyHKUMs GesonacHocTuy). Bce TepMuHbBI U onpefeneHns KacatoTes
nonHoTLl 6e30nacHoCTy.

[IEC 62061:2005, moguduumnposaH]
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2.3.10

nonHota 6e3onacHocTu (safety integrity): BeposiTHOCTb TOro, UTO CMCTEMA, CBsi3aHHasi ¢ 6e3onacHo-
cTbio, unu ee BAOIN ByaeT yaoBNETBOPUTESILHO BLINOMHATL TpEOyemble (PyHKLMM 6e30MacHOCTH Npu BCEX
YCTaHOBMEHHBIX YCIMOBUSAX.

[IEC 62061:2005, moauduumposaH]

23.11

nonHoTa 6e3onacHocTu annapartHbix cpeacTB (hardware safety integrity): Cocrasnsiowas nonHo-
Tbl ©€30NacHOCTM CUCTEMbI, CBA3AHHOW ¢ BezonacHocTblo, unu ee BAOOI, dopmMupytoaa TpebosaHusa K
cnyyaiHbIM OTKa3aM annapatypbl U apXUTEKTYPHBIM OFPaHUYEHUAM.

[IEC 62061:2005, moanduumnposaH]

2312

noriHota 6e3onacHOCTU NMporpamMMHoOro obecneueHus (software safety integrity): Cocraenaowas
nonHoTel 6esonacHocT BAOI N0 OTHOLLEHUIO K CUCTEMATUYECKUM OTKa3aM, NPOSABMSAOLWMMCH B ONAacHOM
pEXXMME U CBONCTBEHHBLIM MPOrpaMMHOMY 0BecrneqeHuto.

MpumeyaHne 1 — OBbIMHO NonHoTa 6e30MacHOCTU NPOrpaMMHOrO oBecrnedeHns He MOXET BbiTe oxapak-
TepuaoBaHa KONMNYeCTBEHHO.

[[EC 61508-4:2010]

2313

nosiHoTa 6e30nacHOCTU NO OTHOLIEHUKD K CUCTeMaTUYeCKUM OTKa3aM (systematic safety integrity):
Cocrasnstowas nonHotel 6esonacHocT BAOIM N0 OTHOLUEHUIO K CUCTEMATUYECKUM OTKa3am, NPOABNIO-
LLMMCS B OMACHOM pexume.

MpuMedyaHue 1 — OBLIMHO NoMHOTa 6€30MACHOCTU MO OTHOLLEHUIO K CUCTEMATUYECKUM OTKa3aM HE MOXET
BbITb OXapakTepusoBaHa KONUYECTBEHHO (B OTNUYME OT NOMHOTHI 6e30MacHOCTU annapaTHLIX CPEACTB, KOTOPOW MOXET
6bITb AaHa KONUYECTBEHHAS OLiEHKa).

MpumevyaHne 2 — TpeboBaHusA K NofiHOTe 6e30MacHOCTU MO OTHOLLEHUIO K CUCTEMATUYECKUM OTKasaMm npu-
MEHWUMbI Kak K nporpaMMHOMY oBecneveHunto, Tak U K annapatHbiM cpeacteam BOT.

[[EC 61508-4:2010]

2314

pexum pabotbl (mode of operation): Cnoco6, B koTopom pabotaeT pyHKLUMA 6e30nMacHOCTU U KOTOPLIN
MOXET ObITh:

- peXuMoM ¢ HU3KOW YacToTou 3anpocoB (low demand mode): koraa cdyHkuusi 6esonacHocTu pabo-
TaeT TOMbKO No 3anpocy Ans nepeeoga EUC B 3aaaHHOe Ge3onacHOe COCTOSAHME U KOrja 4yacrora 3anpo-
COB He Bonee 0aHOrO B roj.

Mpumevanne 1 — E/E/PE-cuctema, cBszaHHas ¢ 6e30nMacHOCTLIO, HOPMarbHO BHIMOMNHSIOWAsA hyHKUUIO
6esonacHocTy, He BNUseT Ha paboTy EUC unu cuctemy ynpasneHus EUC fo Tex nop, noka K Heil He BO3HUKaET 3anpoc.
OpHako ecnu E/E/PE-cucTeMa oTKasbiBaeT Tak, YTO BbIMOMHEHUe yHKLUUKU He30nacHOCTU HEBO3MOXHO, TO B 3TOM Cny-
Yae EUC moxeT nepeiitu B 6e3onacHoe COCTOSIHUE;

- pexumMomM c BbICOKOW YactoTtomn 3anpocoB (high demand mode): korga dyHkuma 6e3onacHOCTU
paboTaeT ToNbKO No 3anpocy AnsA nepeeoga EUC B 3agaHHoe GesonacHoe COCTOSIHUE M KOrga YacToTa 3a-
npocoB Gonee 04HOTO B roA;

- pexuMoM HenpepbIBHOW pPaGoTbl (continuous mode): korga pyHKUMs 6Ge30nacHOCTU peanusyet
HenpepbIBHbIN KOHTPONb Hag Ge3onacHbiM cocTosiHuem EUC B kavecTBe YacTu HopMarbHOWM paboThl.

[[EC 61508-4:2010]
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23.15

ueneBan Mepa orka3soB (target failure measure): 3agaHHas BEpOATHOCTb OTKA30B B ONACHOM PEXU-
Me, KOTOpas AO0MKHA ObITb AOCTUrHYTa B COOTBETCTBUM C TpeGoBaHUAMM K NONHOTE 6e30NacHOCTU, Bbipa-
JKEHHast:

- B BUAE cpeaHen BepOsiTHOCTU OTKA3a NMpu BbIMOAHEHMU 3anNPOEKTUPOBAHHON (PYHKUUKN NO 3anpocy
PFDaVg ANA pexvmMa paboTbl C HU3KOM YacToTol 3anpocos) nNMbo

- B Buae cpeaHen 4actoTbl BO3HUKHOBEHUSI ONACHbIX OTKA30B B TEYEHUE JAHHOIO Nepuoaa BPEMEHH
PFHp (ana pexxima ¢ BbICOKO# 4acTOTOM 3anpoCcoB UMW HENPEPLIBHOW paboThbl).

MpuMevyaHne 1 — TepMUH «BEpPOATHOCTb OMACHOMO OTKa3a B Yac» B JaHHOM CTaHfapTe He NPUMEHSIOT, HO
cokpalleHne PFH ocTanock, Korga ero NpUMEHSIIOT 3€Cb, OHO 03Ha4YaeT «CPEfHSA YacToTa ONacHoOro oTKasay.

MpuMmedaHue 2 — UucnoBble 3HAYEHUs LENEBOW Mepbl OTKa3oB MpuBefeHbl B Tabnuuyax 2 v 3
IEC 61508-1:2010. 371 npegenbHble 3HAaYEHUsI AeACTBUTENbHBI ANSA BCel hyHKLMK, cBA3AHHOIN ¢ 6€30MacHOCTbIO.

[[EC 61508-4:2010, aganTupoBaH]
2.3.16

3asiBfiIeHHbIN npeaen ypoBHA NonHoTbl 6e3onacHocTu; SILCL [SIL Claim Limit (SILCL)]: Makcu-
MarnbeHbIR SIL, KoTopbIn MOXET ObITh 3aaBneH aAng BAOM N0 OTHOLWEHUIO K apXUMTEKTYPHBLIM OrPaHUYEHUAM
U NONHOTE 6e30MacHOCTH MO OTHOLLEHUIO K CUCTEMATUYECKUM OTKa3aM.

[IEC 62061:2005, moaucuumnpoBaH]

2317

cpeaHsAs HapaboTka Ha onacHbIN oTka3; MTTF, [mean time to dangerous failure): CpeaHee oxuaa-
eMoe BPeMs 10 ONacHOro oTkasa.

MpumeyvyaHune 1 — ApantupoBaHo u3 |IEC 62061:2010.

[ISO 13849-1:2006]

2.3.18 MHTEHCMBHOCTBL OTKa3oB; FIT [failure in time (FIT)]: Yucno otkasos Ha 109 KOMNOHEHTO-yacoB
paboThbl.

2.4 TepMUHbI U onpeaeneHus, Kacarwmneca apXMTEKTYPHbIX OrpaHUYeHun
241

oona 6esonacHbix oTkasoB; SFF [safe failure fraction (SFF)]: OTHOWeHue cpeaHeln BEpPOSATHOCTH
Oe3onacHbIX 0TKa30B U 0OHApPY>XeHHBbIX onacHbiX 0Tka3zoB BOI k 00Lwen cpegHen BEPOATHOCTU OTKA30B
(cymme BEpOATHOCTU Ge30nacHbIX OTKA30B U BEPOSATHOCTM BCEX ONMACHbIX 0Tkazos) BAOI.

[[EC 61508-4:2010, aaanTupoBaH]

242

amarHoctuvyeckuin oxear; DC [diagnostic coverage (DC)]: Mepa adh(peKTUBHOW AUArHOCTUKM, KOTO-
pasi MOXET ObITb NPeACTaBrieHa OTHOLLEHUEM BEPOSTHOCTU OBOHAPY>KEHHbIX OMACHBIX OTKA30B K BEPOSAT-
HOCTM BCEX OMAacHbIX OTKa30B.

[ISO 13849-1:2006, aganTupoBaH]

Honio 06HapY>XeHHbIX ONACHbLIX OTKA30B ONPEAEnsIoT C NOMOLLLIO aBTOMaTU4eCKOW OHNanHOBOW Au-
arHOCTUYECKOW NPOBEPKMN.

MpumeyaHue 1 — [lono oGHapyXeHHBIX ONACHbLIX OTKA30B BLIYUCIIAIOT OTHOLLUEHWEM BEPOSITHOCTU ONACHbIX
0TKa30B, OGHapYXEHHLIX C MOMOLLLI0 aBTOMAaTUYECKO OHNaHOBOW inarHocTU4ecKoi NpoBepku, K obLleil BEpOATHO-
CTW ONacHbIX OTKa30B.

MpumeyaHue 2— CyulecTByeT pasHblit NoAXoA4 K koHUenuuu otkasa B IEC 62061/ IEC 61508 u ISO 13849-1.
TpeboBaHusi K apXUTEKTYPHBIM OrpaHudeHusiM nogcuctem no IEC 62061:2005 (tabnuua 5) npuBeaeHsbl B kKa4yecTse
hyHKUMK AoNycKa Ha oTKa3 annapaTHbIx cpeAcTB U gonu BesonacHeix oTkasos. ISO 13849-1 He npu3HaeT HUKaKoro
6esonacHoro oTkasa/gonu 6e3onacHoro otkasza. YpoBHW NPOU3BOAUTENBHOCTA OCHOBaHLI Ha YETKO onpefAeneHHbIX ap-
xuTekTypax. M Torfa focTurHyThIn PL aBnseTtca cdyHKumen apxutektypsl, MTTF ;, AnarHoctu4eckoro oxsara U 0Tkasos
¢ obweit NpUUNHOIA.

[IEC 62061:2005, moanduumposaH]
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243

YCTOMYMBOCTbL K OTKa3aM annaparHbix cpegctB; HFT [hardware fault tolerance (HFT)]: Cnoco6-
HOCTb CMCTEMbI BLINOMHATL DYHKLMIO 6E30NacCHOCTU NpU Hanuuumn c6oes.

Mpumevyanue 1 — YcroumsocTb N K OTKasaM annapaTHbIX CPEACTB O3HAYaeT, 4To oTkas N+1 MoXeT Bbl-
3BaTb notepio pyHkumn BesonacHocTu. [pu onpeaeneHnn yCTOMYMBOCTU K OTKa3aM annapaTHbiX CPeACTB HUKakue
Jpyrue oTkasbl He y4UTLIBAIOT, HaNpUMep B AKArHOCTUKE.

[IEC 61508-2:2010, aganTuposaH]

244

UHTEpBan AuarHocTu4yeckux nposepok (diagnostic test interval): HTepsan mexxay nposepkamm OH-
naiiH, npeiHasHa4YeHHbIMU ANs OOHApY)XeHUs1 OTKA30B B CUCTEME, CBA3aHHON ¢ 6e30MacHOCTLIO C 3aAaH-
HbIM AUArHOCTUYECKUM OXBATOM.

[IEC 61508-4:2010]

245

KOHTporibHas npoBepka (proof test): Nepuoanyeckas npoeepka, BLINOMHAEMANA C Lenbio 06Hapyxe-
HWS OTKA30B B CUCTEME, CBA3AHHON C 6e30MacHOCTbIO, C TeM YTOObI NP HEOOX0AUMOCTH CuCTemMa Morna
GbITb BOCCTAHOBIEHA HACTONbLKO GMM3KO K KUCXOAHOMY» COCTOSIHUIO, HACKOSBKO 3TO BO3MOXHO B AAHHbIX
YCIOBUSIX.

[IEC 61508-4:2010, moanduumpoBaH]

246

cucTemMa, cBsisaHHanA ¢ 6e3onacHocTblo (safety-related system): Cucrema, koropas:

- peanu3yet Heobxoaumble PyHKUMKM Be3onacHoCTU, TpebyloLmecs Ana AOCTUXKEHUS U NOAAEPKAHUS
6e30nacHoOro CocToAHua aAns ynpaenseMoro obopyaosanus (EUC), u

- MpeaHasHa4YeHa Ana AOCTUXEHUSA CBOMMU COOCTBEHHBLIMM CPEACTBAMU UNM B COMETAHUU C APYTUMU
E/E/PE-cucteMamm, CBA3aHHbIMK C 6€30MacHOCTLIO, APYTUMUM cuctemamm obecneyeHusi 6e3onacHoCTm, Oc-
HOBaHHLIMU Ha APYrMX TEXHOMOMUAX, UNU BHELLHUMMW CPEACTBAMU YMEHbLUEHUA HEOBX0AMMOro pucka ans
obecneyeHnsi HE0O6X0AMMOTO YPOBHSA NONHOTLI GesonacHocTu Ansa Tpedyembix dhyHKUMIN 6€30NacHOCTH.

[IEC 61508-4:2010, moanduumposaH]

247

ynpasnsiemoe o6opyaoBaHue; EUC [equipment under control (EUC)]: OGopyaosaHue, MaLuuHbl, an-
naparbl Uf¥ YCTAHOBKU, UCMOSIb3yeMble ANA NPOU3BOACTBA, 06paboTku, TPAHCNOPTUPOBAHUA, B MeaULMHE
UMK UHBIX NpoLeccax.

MpumevyaHue 1 — Cucremsl ynpasnenus EUC npegcrasnsior co6oit oTaenbHoe, otnuvHoe oT EUC noHatue.
[IEC 61508-4:2010]

2.5 TepMmuHbI M onpeaerneHusi, Kacalowmecsa cocTaBHbIx yacten BAOMN

2.5.1 yyBCTBUTENbLHOE YCTPOUCTBO (sensing means): Yacte BAOM, o6HapyxuBatoLas NpuCyTCTBUE
nubo OTCYTCTBUE 3aaHHOM Lienn.

2.5.2 KOMMyTaLMOHHOE YCTPOMUCTBO BbixogHoro curHana; KYBC [output signal switching device
(OSSD)]: KomnoHenT BAOIN, KOTOPbLINA NEPEXOAUT B BLIKITIOYEHHOE COCTOSIHUE COrflaCHO ONpeaeneHHoMY Mno-
BEJIEHUIO.

2.5.3 yCTpPOMCTBO ynpaBneHusa u KoHtTponsa (control and monitoring device): YcTpoicTeo, NpuHUMaio-
uiee n obpabarbiBaloLee CurHanbl OT YyBCTBMTENbLHOIO YCTPOMCTBA, nogatouiee curHansl Ha KYBC u KOHTpo-
nupyioLiee NnpaBubHOCTbL cpabarbiBaHUsA.

2.6 TepMuHbI U onpeneneHus, kacarowuecs pyHkumonuposanusa BAOMN

2.6.1 onpepenennoe noseaeHue (defined behavior): Mepexoa KYBC B BbiKNIOYEHHOE COCTOSIHUE B
3a1aHHOM NMONOXXEHUM YKA3aHHOM LIENW U COrnacHo TpeboBaHMsIM HACTOSLLIErO CTaHAapTa.

2.6.2 BbiknoyeHHoe cocTosiHue (OFF-state): CocrosHue, B KOTOPOM BbIXOAHASA LieNb NPepbIBAET NPo-
XOXeHUe ToKa, KPOME OCTaTO4HOrO ToKa (/).

8
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2.6.3 BknroyeHHoe coctosHue (ON-state): CocrosiHue, B KOTOPOM BbIXOAHAA Lienb A0MYCKaeT npo-
XOXKAEHUEe TOKa.

2.6.4 pabouee paccrosiHme panbHocT Aelicteua BAOMN (S,,) [assured operating distance of a
PDDB (S,,)]: Pacctosiine oT 4yBCTBUTENLHOW MOBEPXHOCTH, B MPeAenax KoToporo NpucyTcTBue 3a4aHHoN
Lienn KOPPEKTHO OMpeaenseTcs B YCTAHOBMNEHHbIX YCIOBUAX OKPYXatoLel cpeabl M C y4eTOM AOMYCKOB Ha
U3roTOBMEHME.

2.6.5 paccrosivue ganbHoctu ornyckauua BAOM (S,,) [assured release distance of a PDDB (S,)]:
PaccrosiHue OT 4yBCTBMTENBLHON MOBEPXHOCTU, 38 NpeAenaMn KOTOPOro OTCYTCTBME 3aA4aHHON Lienu Koppek-
THO ONMpPEeAEenseTcs B YCTAHOBIEHHbIX YCINOBUAX OKPYXKatoLLel cpeabl U C y4eTOM AO0MYyCKOB Ha U3rOTOBIIEHUE.

2.6.6 kputuyeckoe Bpemsa (risk time): MakcumanbHblii nepuoa BpeMeHu, B Te4eHne kotoporo KYBC
MOXET He COOTBETCTBOBATb ONpeAeneHHOMY NOBeAEHHUIO.

2.6.7 cpok cnyx6bl (Ty) [mission time (7,,)]: Mepnoa BpemeHn, OXBATLIBAIOLWMIA HA3HAYEHHYIO SKC-
nnyarayuio 64OrM.

2.6.8 onokupoBaHHoe coctosHue (lock-out state): CocrosiHue, B KOTOPOM XOTsi Gbl 04HO KYBC BbI-
KMIOYEHO M OCTaeTcs B HEM A0 NMKBMAALUMM OTKasa. YCTPOWCTBO BXOAUT B GNOKMpPOBAHHOE COCTOSIHUE Mpu
oBHapy>xeHumn oTkasa.

2.7 CuMBOIbI U COKpaLWeHusa

CumBon unn cokpalleHne Onwucaxune TyHKT
DC [AunarHoctu4yeckunin oxeat 242
EUC Ynpaensemoe obopyaoBaHue 247
FIT MHTEHCMBHOCTb OTKa30B 2.3.18
HFT YCTONYMBOCTL K OTKa3aM annapaTHbIX CPefiCcTB 243
MTTF4 CpeaHsa HapaboTka Ha onacHbIv oTKa3s 2.3.17
0OSSsD KommyTauuoHHoe ycTpoiicTBO BbixogHoro curiana (KYBC) 252
PFHp CpeaHAn YacToTa OnacHbIX OTKa30B B TEYEHUe AaHHOro nepuofa Bpemenn | 2.3.15
PFD BepoaTHOCTL onacHoOro oTkasa Ha 3anpoc 2.3.15
PL YpoBeHb NPOn3BOAUTENBHOCTH 2.31
Sa0 Pabouee pacctonHue aanbHoctu Aeiicteusa BAOI 26.4
Sar PaccToanne aanbHocTu oTnyckaHua BAOM 265
SRF DOyHKUMA, cBA3AHHAA ¢ 6e30NacHOCTbIO 239
SFF [onsa 6e3onacHbIX 0TKa30B 241
SIL YpoBeHb nonHoTLl 6esonacHocTu 232
SILCL 3asBneHHbl npegen SIL 23.16
SRCF DOYHKUWS YNpaBreHns, cBAsaHHas ¢ 6e30NacHOCTLIO 239
Tm Cpok cnyxo6el 26.7

3 Knaccudwmkauyus

Mo IEC 60947-5-2:2007 (pasgen 3).

4 XapaKTepucTUKu

4.1 OOwwme nonoxeHusa
Mo IEC 60947-5-2:2007 (pasaen 4) co cneaylowuMn 4oNonMHEHUAMM.
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4.2 XapakrepuUCTUKN KOHCTPYKLIUU

4.2.1 BeCKOHTaKTHbIN JAaTYUK C onpenerieHHbIM noBeaeHueM

BAOIM cocrout n3 cneayowmx aneMeHToB:

a) YyBCTBUTENMbHOE YCTPOWCTRO;

b) KYBC;

C) YCTPOWCTBO yrnpaBneHus n KOHTpons (ecnu Tpebyetcs).

3TN aneMeHTbl MOTyT BblTb BCTPOEHbI B OAHO YCTPOMCTBO UMM MOTYT ObITh OTAENbHBLIMU YCTPONCTBAMU.
4.2.2 3agaHHan uenb

M3rotoBuTenb A0OMmKeH 3agaTb HE0OX0AMMYIO LEMb ANA 4OCTUXEHUA paCCTOSAHNUIA S Sar.

5 Undopmaumna o6 nspgenum

5.1 Xapakrep uHdopmauum
M3roToBUTENb AOMMKEH NPEAOCTABUTL CMEAYIOLLYIO MHOpMALMIO.

5.2 NpeHTndukauma

Mo IEC 60947-5-2:2007 (noapasaen 5.1) co cneayowmuMmm gONONHEHUSIMK:

aa) yCTaHOBINEHHOE 3HaYeHue JanbLHOCTU OENCTBUS;

ab) paccTosHue 4ansHOCTU OTNYCKaHUS;

ac) 3ajaHHas uenb;

ad) KpuUTU4eCKoe BpeMms;

ae) 3agaHHoe 6e3onacHoe coctoaHne KYBC;

af) NpoaoMKMTENBHOCTL CpabaTbiBaHUS;

a Take nuobo:

ag) SFF/DC (ecnu umeetca) u HFT (cornacHo cepuun IEC 61508) u fOCTOBEPHLIE AaHHbIE (HAanpumep,
A, PFHp, PFD,, . Bygq B 3@BUCMMOCTHN OT TPeGOBaHMIA);

unm

ah) oGosHayeHHas apxuTekTypa (npu Hanum4mm) n Byyy, A, MTTF4 n DC (cornacho ISO 13849-1) B 3a-
BUCUMOCTH OT TpeBOoBaHuUIA.

avg’

5.3 MapkupoBka

5.3.1 OOwwue NonNoxXeHun

Mo IEC 60947-5-2:2007 (nyHKT 5.2.1) CO cneayiowmmMmn AONONHEHNAMMU.

Ecnu BAOM cocTonT U3 COCTaBHbLIX YCTPONCTB, TO HA KaXA0M U3 HUX AOIMKHA ObiTb HAHECEHA MAapPKU-
poBka B cootBeTcTBuM ¢ IEC 60947-5-2:2007 [(nepeuncnenus a) u b) 5.1].

Ecnu undopmauusn, ykasaHHas B nepevnucneHnnx ¢) — ah), He npuseaeHa Ha 4aTUMKE UINKU COCTaBHbIX
4acTAx, TO OHA A0MkKHA ObITb ykazaHa B AOKYMEHTaLMKU U3rOTOBUTENA.

5.3.2 WpenTudmkauma npucoeauHEHUN U MAPKUPOBKA

Mo IEC 60947-5-2:2007 (noanyHKT 7.1.7.4), Bkniovwan nsmeHenune 1 (2012). Ecnu BbIBOAbI HENb3s Map-
KupoBatb cornacHo IEC 60947-5-2:2007 (noanyHKT 7.1.7.4), Bkniovaa usmexdenue 1 (2012), Hanpumep, ecnu
OHW pa3MeLLeHbl BHYTPU UHAUBUAYANbHOW 000NOYKM, TOrAa U3rOTOBUTENb AOIMKEH NPEAYCMOTPETb APYrylo
noaxoAsALLyo uaeHTUMUKaLMIO BbIBOAOB.

5.4 MHCTPYKUMM MO MOHTAXYy, 3KCNAyaTauumu n o6CnyxuBaHmnio

Mo IEC 60947-5-2:2007 (noapasaen 5.3), skniovan usmernexnue 1 (2012), co cneayommmn A0NONHEHUAMM.

Ecnu BHelwHWe Bo3aeicTByioWME haKkToPbl BAMAIOT HA NapameTpbl S,, n/unu S,,, 10MKHLI GbITb Npu-
BefleHbl 3TN (PAKTOPbI U CTENEeHb UX BNAHUSA.

Ana BAOI ¢ ucneiTatenbHbIM BBOAOM U3rOTOBUTENDL AOIMKEH ONPEAENUTD:

a) noseaeHue KYBC npu ucnbitanum,

b) BBOALI U/UNK BLIXOALI ANA BHELUHWUX NPOBEPOK.

6 HOpMaﬂbele ycnosua 3kcniyarauun, MOHTaxa U TpaHCNoOpTUpPOBaHUA
6.1 HopmMmanbHble ycnoBua akcnsiyataumm
Mo IEC 60947-5-2:2007 (nogpasgen 6.1).

10
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6.2 YcnoBus TpPaHCNOPTUPOBAHUA U XPAHEHUA
Mo IEC 60947-5-2:2007 (noapa3saen 6.2).

6.3 MoHTax

YCTaHOBOUYHbIE pasMepbl U YCIOBUSA MOHTaXa AOMKHbI ObITb YKa3aHbl N3roTtoBUTENEM.

7 TpeGoBaHUA K KOHCTPYKLUM U paboTOCNOCOOHOCTH

7.1 TpeboBaHUA K KOHCTPYKLUMN

7.1.1 Marepuansl

Mo IEC 60947-5-2:2007 (nyHKT 7.1.1).

7.1.2 TokoBeaywue 4acTu U UX coeaUHEHUNA

Mo IEC 60947-5-2:2007 (nyHKT 7.1.2).

7.1.3 BosgyuwHble 3a30pbl U PACCTOAHUA YTEUYKMN

Mo IEC 60947-5-2:2007 (nyHkT 7.1.3).

7.1.4 CBOGOAHbIN.

7.1.5 CB0GOAHbIN.

7.1.6 CB0OGOAHbLIN.

7.1.7 BbiBOAbI

7.1.7.1 TpeboBaHWs K KOHCTPYKLUU

Mo IEC 60947-5-2:2007 (noanyHkT 7.1.7.1).

7.1.7.2 CnocoBHOCTb K NPUCOEANHEHNIO

Mo IEC 60947-5-2:2007 (noanyHKT 7.1.7.2).

7.1.7.3 CoeanHUTENbHbIE YCTPONCTBA

Mo IEC 60947-5-2:2007 (nognyHKT 7.1.7.3), usameHenue 1 (2012).

7.1.7.4 V\geHTudukauma cCoeguHeHnin 1 MapkupoBka

LiBeToBas okpacka nposogos 5J0I1 co BCTPOEHHbIMU KabensaMu AOMMKHA COOTBETCTBOBATL TpeboBaHM-
am |[EC 60947-5-2:2007, Bkntovaa usmerHenune 1 (2012) (noanyHkra 7.1.7.4).

BOIM co BCTPOEHHbIMK Kabensamm 4OSMKHbI UMETbL NPOBOAHMKN, nAEHTUAUUMPYEMBIE MO LBETY, cornac-
HO 7.1.7.4 IEC 60947-5-2:2007, nameHexue 1 (2012).

7.1.8 ObecnevyeHune 3alUTHOIO 3a3eMIieHUsA

Mo IEC 60947-5-2:2007 (nyHKT 7.1.9) cO cneayowmmMmmn ONONHEHUAMMN.

CocraBHble yactu 6Ol ¢ 3awumTton knacca Il unu lll He gOMmKHbI NOACOEANHATLCA K 3aLUTHOMY 3a-
3EeMIEHMIO.

7.1.9 Ctenenb 3awuthbl IP (cornacHo IEC 60529)

YyecTBUTENBHBIE YeTponcTBa BAOMN AOMKHBI UMETL 3aLMTy He Huxe IP 65.

YCTponcTBa ynpaBneHnsa U KOHTPOSSA AOSMKHbI UMEThL 3aLUUTy He Huxe IP 54.

YcTporcTea ynpasneHus U KOHTPONs, NpeAHa3HayYeHHble AN BCTpanBaHus B 000M04KY C MUHUMANbHON
cTeneHbio 3awuThl IP 54, MOryT uMetb Gonee HM3Kyl CTENEHb 3aLunThl.

7.2 YnpaBneHue (pyHKLMOHANbLHOW 6€30NacHOCTbIO

YnpaBneHue (pyHKUMOHaNbLHOK 6e30NacHOCTLIO AOMKHO OCYLUECTBATLCH HA NPOTSXKEHUU XUSHEHHOTO
ymkna 6A0r.

OHOo pocruraetcs, Hanpumep, npuMmeHeHuem IEC 61508-1:2010 (pasaen 6) mnM COOTBETCTBYHOLLMX
CTaHaapToB.

7.3 ®PyHKUUOHArNbHbIe TPeOGoBaHUA ANA (PYHKUUI ynpaBneHUA, CBA3aHHbIX ¢ 6€30MacHOCTLIO
(PYCB)

7.3.1 O6GumMe nonoxeHus

Cneundukauma dyHKLUMOHanNbHbIX Tpebosanuin ana BOOIM aomkHa coaep)aTb ONMCaHUe KaXaoi Bbl-
nonHsemon ®YCB, B TOM yucne:

a) onucaHue $YCB;

b) wacroty cpabatbiBaHus;

¢) TpebyemMoe KpuTu4eckoe Bpems;

11
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d) untepdeiic(el) 5O,

e) onucaHue dyHKUMIn cpabaTbiBaHUA HA OTKAa3;

f) onucaHue Tpebyemon paboudei cpeabl ana BAOIM (Hanpumep, Temneparypa, BNaXHOCTb, Mblflb, XU-
MUYECKUE BELLECTBA, MexaHu4eckasn Bubpauus v yaap);

g) MCnbITaHWS U CBA3AHHOE C HUMK 06opyaoBaHKue (Hanpumep, ncnoliTatenbHoe 00opyaoBaHUEe, TECTO-
Bbl€ MOPTbI);

h) yactoty uuknoe cpabatbiBaHus, pabounit umMkn u/mnu kateropuo npumeHenus ans BAOr, Bkroya-
IOLLIErO NEKTPOMEXAaHUYECKNE YCTPOMCTBA.

7.3.2 Cneuucumkaums TpedGoBaHUM K NonHoOTe 6e3onacHocTu ana ®YCHb

Tpe6oBaHus k nonHoTe 6esonacHocTu ansA BAOMN ¢ gaHHON apXUTEKTYPOW AOMKHbI BKIHOYATh:

a) SILCL unu PL (kaTeropuio);

b) AocToBEpHbIE AaHHBIE.

7.3.3 OneKTpoMarHMTHaA COBMECTUMOCTb

7.3.3.1 O6Lme nonoxeHus

B pononHeHune k TpeboBaHnAM NO SNEeKTPOMarHUTHOn coemectumoctun (SMC) cornacHo IEC 60947-5-2
[aHHbIli CTaHJapT yCcTaHaBNMBaeT AOMONHUTENbHbIE TPeBGoBaHUA K yCTPOMCTBAM, MPEAHA3HAYEHHbIM ANA
peanusauun yHKUMi 6ezonacHocTM no ctaHgapram cepumn IEC 61508. Ot gononHuteneHble TpeboBaHus
npumeHumbl ans BOOIM Tonbko B 4acTu peanu3auum UMu pyHKUMK, CBA3AHHOM C 6e30nacHoCTbiO. Takue
YCTPOMCTBA, €CNM OHKU MUTAIOTCA OT NMOCTOAHHOrO TOKA, HE JOMXKHbI NOAKMIYATLCA K pacnpeaenuTenbHON
CETU NOCTOsIHHOrO Toka. TpeboeaHus no AMC anst BAOM npuseaeHsl B Tabnuue 1.

7.3.3.2 Kputepuin pabotocnocobHOCTN FS (yCTONUMBRIN K OTKa3am)

®yHkumn BAOIM, npeaHasHaYeHHOro Ans HasHayeHui 6e30nacHOCTU, HE MOABEMKEHbI BAMSAHUIO MO-
MeX 3a npegenamu, onpeaensieMbiMi €ro cneuudukaumeii, unu MorytT ObiTb NOABEPKEHbI BPEMEHHO MU
anutensHo, ecnu BAOI pearnpyet Ha NOMEXyY TEM, YTO YAEPXMBAET BbIKIIOYEHHOE COCTOSAHME BbiIXoAa MUnu
[OCTUraeT ero B TEYEHME 3aaHHOTO BPEMEHU U yaepkuBaeT. [JonyckaeTcs BbIXOA U3 CTPOS OTAEMNbHbLIX KOM-
MOHEHTOB, €CMNU ONpeaeneHHOe COCTOSIHUE UCMbITYEMOro 060pyA0BaHMSI 4OCTUIHYTO B T€YEHUE YKA3aHHOTO
BPEMEHU U YAEPXKUBAETCA B HEM.

Tabnuya 1 — TpebosaHua no AMC gna BOOI

Mopt Momexa OctoBHoi WUcnbiTatensHoe sHaveHne Kpurepuit
CTaHaapT cooTBETCTBUA
O6onouka OnekrpocTatudecknin paspsg | IEC 61000-4-2 6 KB (KOHTaKTHBI paspaa)® FS
8 kB (B03ayLLHbIi# pa3psp)? FS
OrnekTpoMarHuTHoe none
IEC 61000-4-3 | 20 B/m (80 MI'y— 1 'Tw) FS
10 B/m (1,4—2,0 I'Ty) FS
3B/M(2,0—2,7Tu) FS
BneKTpoMarHuTHoe none IEC 61000-4-8 | 30 A/m (50, 60 'y FS
NPOMBILLIEHHOR YacTOThI
MepemeHHbIi HaHocekyHaHble umnynecHele | IEC 61000-4-4 3 kB (5/50 He, 5 kIMy)® FS
TOK(B T. 4. noMexu
3alWuTHOS
3asemnenne) | MMnynbcbl HanpsbkeHus/Toka | IEC 610004-5 | 2 kB (Mexdpastoe)d Fs
4 kB (Mexay dasoit n semneit)d FS
KoHnpykTuBHbIe paguodactoT- | |IEC 61000-4-6 10 B (150 'y — 80 MI'y) FS
Hble NOMeXU
MpoBanbl HanpsPkeHUA IEC 610004-11 | CHuxeHue fo:
aNeKTponuTaH1a 0 % Ha 1 yukn FS
40 % Ha 10/12 unknos® FS
70 % Ha 25/30 unknos®) FS
KpaTkoBpeMeHHble oTkniode- | IEC 61000-4-11 | 0 % Ha 250/300 uyuknos®) FS
HUS ANEKTPONUTaHUs
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OcHOBHOM Kputepuit
MopT Momexa cTaHgapT WenbitaTensHoe 3HaveHue COOTBETCTBUS
MoCTOSHHBI HaHocekyHaHble uMnynbeHble | IEC 61000-4-4 2 KB (5/50 He, 5 kMu)©) FS
Tokd (B T. u. nomexm
3almTHOe
3a3eMrieHune) Umnynbecel HanpskeHus/Toka | IEC 61000-4-5 2 kB (Mexay dasoit 1 semnein)d FS
KoHaykTuBHbIe paguodactoT- | IEC 61000-4-6 10 B (150 kMy — 80 MI'wy) FS
Hble MoMexw
CurHan 1/0/ HaHocekyHaHble nmnynbeHble | IEC 61000-4-4 2 kB (5/50 He, 5 kL)® FS
ynpaeneHve noMexu
WMnynicsl HanpsikeHus/Tokad) | IEC 61000-4-5 | 2 kB (Mexay dasoi 1 semnei)d FS
KoHayKTWBHbIE paanoYacToT-
Hble NoMexu |IEC 61000-4-6 10 B (150 kl'y — 80 MI'wy) FS
PyHKUMoHane- | HaHocekyHAHblE uMmnynbeHble | IEC 61000-4-4 2 KB (5/50 He, 5 kMy)© FS
Hoe 3asemne- | nomexuh
Hue

a) Mns obopyaoBaHusA, NpefHasHa4eHHOro ANs NPUMeHeHWs B HaszHadeHusx SIL 3, Yncno paspsgoB BbiCOKOMO

YPOBHS, NpuBejeHHOe B OCHOBHOM CTaHAapTe, YMHOXaIoT Ha 3.
Tornbko ANS MarHUTOYyYBCTBUTENbHOrO obopyaoBaHusA. MHTepdeperunn gna ONT-gucnnees [onyckaloTcs

cBbilwe 1A/M.

) Ons obopygoBaHus, NpefHa3Ha4eHHOro AN NPMMEHEHNA B HasHa4YeHusx SIL 3, ANUTENbHOCTL UCNBITAaHNA ANS
BbICOKOrO YPOBHS, NPUBEAEHHYIO B OCHOBHOM CTaHAapTe, YMHOXatoT Ha 5.

9 Ons obopynoBaHusi, NpeaHa3Ha4eHHOro ANA NPUMEHEHNUs B HasHaveHusx SIL 3, Yucro UMNynLCoB BbICOKOTO
YPOBHS, NpuUBeeHHOe B OCHOBHOM CTaHAapTe, YMHOXaIoT Ha 3.

®) Hanpumep, «25/30 LMKNOB» O3HA4aAET «25 LMKIOB ANA UCNbITaHNA Ha 50 Mu» 1 «30 LMKNOB ANS UCNLITAHNA
Ha 60 My».

f C coennnennammn mexay yactamu o6opyaoBaHNs/CUCTEM, He BKIIOHEHHLIX B PachpeenuTeNbHYI0 CeTb NOCTO-
SIHHOrO TOKa, MOCTYNakoT Kak ¢ nopTamu curHan I/Olynpasnexue.

9 Tonbko ANs NUHWiA > 30 M.

) Tonbko ANS NUHWI > 3 M.

7.3.3.3 lNpuMeHeHne BHELLUHUX YCTPOWCTB

Ecnu nomMexoyCcTonumBoCTb K ONpeaeneHHbIM SNEKTPOMarHMTHLIM NOMEXaM MOXET ObiTb AOCTUFHYTA C
NOMOLLbIO BHELLHUX YCTPOWCTB, TOrAa 3TW YCTPOWCTBA ANA Lenei HaCTOALLEro CtaHaapTa CHMTaloT COCTaBHON
yactbio BAOIM, a ux Tun u TpeGOBaAHMA K MOHTAaXY AOMKHbI ObiTh YKa3aHbl B JOKYMEHTALMMN U3rOTOBUTENS.
Ecnu ana aoctumxkeHua TpedyemMon pyHKUMOHansHoW 6e3onacHoCTn HeobXxoauMbl cneuuanbHble TpedoBaHusA
K yCTaHOBKe (Hanpumep, yctaHoBka no TpebosaHusim IEC 60204-1), Toraa atu TpeboBaHuA NPUBOAAT B A0-
KyMeHTauumn usrotosutens. BxogHole CMnoBbie NOPThl HECKOHTAKTHLIX JATYMKOB NOCTOSHHOTO TOKA, MUTaHue
KOTOpbIX ocywecTensaerca or SELV unu PELV, He cuuTaloT NpucOeAUHEHHbIMU K pacnpeaenuTenbHon ceTu
NOCTOAHHOIO TOKAa, a paccMaTpuBaloT Kak noptbl curdHana I/O/ynpasneHus.

7.3.4 KonctpyupoBaHue u paspadorka boOIN

BAOM AomKHBI ObITb CKOHCTPYUPOBAHBI U UCNLITAHLI AN NOATBEPXAEHUSI COOTBETCTBUSA TpeOGoBaHUAM
GesonacHOCTM n TpeboBaHMSM, YyCTAHOBNEHHbLIM B cTaHaapTax cepum IEC 61508, IEC 62061 unu ISO 13849-1,
B 3aBUCUMOCTH OT TpebosaHuit. COOTBETCTBUE TPEOOBAHMAM K NONHOTE 6E30MacHOCTU MO OTHOLLEHUIO K CU-
CTeMaTu4eckum oTkasam LOPKHO yCTaHaBnMBarTbLCA cooTeBeTcTBuem Route 1, unm 2, [cm. IEC 61508-2:2010
(noanyHkT 7.4.4.3)] n 1, unm 2 [no IEC 61508-3:2010 (noanyHKT 7.4.2.12)] B 3aBUCMMOCTM OT TpeboBaHuMi.

Mpumevyanue — B IEC 62061:2005, usmeHenue 1 (2012) (pasgen «Obnactb NpUMeHeHUA», NpUMeYaHue 2)
YTOYHSIET, YTo Route 2, He noaxoaMT AN HasHa4eHU OOLLIero MalMHOCTPOEHUS.

7.4 Nudopmauua ana norpeburena

7.4.1 HasHavyeHue

Mucopmayua ana notpedbutenss npegoctaBnaAeTcs Ans Toro, Ytobbl AaTb BO3MOXHOCTb 06Gecneuntb
Tpebyemyio pyHKuMOoHanbHasa 6esonacHocTb BAOMM Ha NPOTSHKEHMKM BCEro CpoKa SKCnnyatauum u o6cnyxu-
BaHusi 060pya0BaHMA.
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7.4.2 JOKyMeHTaLMA N0 MOHTAXy, 3KCnslyaTauum u o6CnyXuBaHuIo

JokymeHTaumsa AomkHa NpeaocTaBnATb MHMOPMAaLMIO N0 MOHTaXyY, dKcnmyatauum u o6Crny>XMBaHMUIO
BAOrM. CornacHo IEC 61508-2:2010 (npunoxenune D) oHa gomkHa umetb hopMy MHCTPyKUuKn no Gesonac-
HOCTU U coaepXarThb:

- noapoBHOe onncaHue yCTaHOBKM M MOHTaxa BAOIT;

- yKasaHue npefycMOTpeHHoro HasHadeHus BIOM u npuHaTua HeobxoauMbIX Mep ANnst NpeaoTBpaLle-
HWUS1 HENPAaBUSbHOIO UX MPUMEHEHNUS;

- nHcpopmaumio o usmnyeckon cpeae (Hanpumep, oCBeLleHue, Bubpauus, ypoBeHs LuyMa, atmocdep-
Hble 3arpsA3HEeHNs), N0 NPUMEHEHMIO;

- CXEMbI Lenen;

- CPOK CNyObl;

- WHTEpBan KOHTPONbHBLIX MPOBEPOK, rAe HEOOX0AUMO;

- uHdopMaUuIo 0 NapaMeTpusaumnu, rae yMecTHo;

- TpeboBaHua k 06cnyxusaHnio npuMeHnmo k 5AOIN, ecnu nmetotces;

- cneuuukaumio Nepuoan4ecknux UCMbITaHU|, NPOPUNAKTUHECKOTO U PEMOHTHOMO TEXHUYECKOro 00-
CMNY>XUBAHUA.

MpumevyaHue 1 — Tepuoguyeckne UCTbLITAHNS — 3TO PYHKLMOHASIbHLIE UCMBITAHWS Ha MOATBEPXKAeHUE Npa-
BUIMbHOTO PYHKLMOHUPOBaHUSA M 0BHapyxeHWe oTkasoB. OHW JOMKHbI CofepxaTb onucaHne NPUHLUMNOB Neprognyeckux
NpPOBepOK, OTpaxaTb METOAbI OLEHKW PE3YNLTaTOB MarHOCTUYECKOW NPOBEPKU U/WUIM KOHTPOMBHOW NPOBEPKY.

MpnumevyaHune 2 — [lpocdunakTuyeckoe TexHU4eckoe obcnyxmBaHue SBNAeTCA HeobxoanMohk Mepon, Npu ee
Hanmuuu, Ans nogaepxaHus Tpebyemoit pabotocnocobHoctn BAOTT.

MpumMmevyaHue 3 — BHennaHoBoe TexHUYeckoe oGCRyXuBaHWE (NpU HeOGXOAMMOCTM PEMOHTA) BKIOYAET
Mepbl, NpeanpUHUMaeMble Nocne BO3HUKHOBEHUSA 0TKa30B s npuederus BLOM B ucxogHoe cocTosiHMe.

8 UcnbiTaHus
8.1 Buabl ucnbitaHumn

8.1.1 O6wWwume nonoxeHus

Mo IEC 60947-1:2007 (nyHKT 8.1.1).

8.1.2 TunoBble UcnbITaHUsA

Mo IEC 60947-1:2007 (nyHKT 8.1.2) CO crneayowmm AONOSTHEHUEM:
- paboToCnoCOBGHOCTL B YCMOBUSIX OTKa3a.

8.1.3 KoHTpoOsbHbIe UCNbITAHUA

Mo IEC 60947-5-2:2007 (nyHKT 8.1.3).

8.1.4 BbIOGOpOYHbIE UCNbITAHUA

Mo IEC 60947-1:2007 (nyHKT 8.1.4).

8.2 CooTBeTcTBME TPEOOBAHUAM K KOHCTPYKLUKN
Mo IEC 60947-1:2007 (noapa3aen 8.2), uameHenune 1 (2010), rae npumeHnMo.
8.3 PaboTtocnocobHOCTb

8.3.1 Luknbl ucnbiTanui

Mo IEC 60947-5-2:2007 (nyHkT 8.3.1).

8.3.2 O6wme ycnoBuA UCNbITaHUNA

8.3.2.1 Obwume TpeboBaHuA

Mo IEC 60947-5-2:2007 (nognyHKT 8.3.2.1) N0 NPUMEHEHMUIO.

8.3.2.2 UcnbiTatenbHble napaMeTpsbl

Mo IEC 60947-1:2007 (nognyHkT 8.3.2.2).

8.3.2.3 lMpoTokonbl UCMNbITAHNI

Mo IEC 60947-1:2007 ((noanyHKT 8.3.2.4).

8.3.3 PaboToCnOCOGHOCTL B YCIIOBUSAX OTCYTCTBUSA Harpy3ku, HOpMaribHOM Harpy3ku U aHomarnb-
HOM Harpy3Km

8.3.3.1 CpabarbiBaHue

Mo IEC 60947-1:2007 (nognyHkT 8.3.3.1).

8.3.3.2 lMpeaenbl cpabaTbiBaHUS

Mo IEC 60947-5-2:2007 (noanyHkT 8.3.3.2).
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8.3.3.3 lpeBblLeHWE TeMnepaTypbl

Mo IEC 60947-5-2:2007 (noanyHKT 8.3.3.3).

8.3.3.4 OneKkTpou3onAUMOHHbLIE CBOWCTBA

Mo IEC 60947-5-2:2007 (noanyHKT 8.3.4.4).

8.3.3.5 BknrovatoLuasn u oTknoyawLas cnocobHocTu

8.3.3.5.1 O6Lwme nonoxxeHus

Mo IEC 60947-5-1:2003 (noanyHkT 8.3.3.5) n IEC 60947-5-2:2007 no NnpUMEHEHMIO.

8.3.3.5.2 OueHka

B xoge ucnbiTaHWin He OOMKHO MPOUCXOAUTb HU IMEKTPUYECKMX, HU MEXaHUYECKMX OTKA30B, a TaKxe
npuBapuBaHWs KOHTaKTOB, ASIMTENbHOrO YCTAHOBMEHUA AYrM W pacnnaeneHus npegoxpaHutenei. KoHayk-
TUBHbIE KOMMYTALMOHHbIE NEPEHanPAXeHUa He AOSMKHbI NPeBbIlaTh 3Ha4eHUn HOMUHANbHOTO UMMYSbCHOTO
BbIAEPXKMBAEMOTO HaNPsHKEHUA, a paboyee paccToaHWe AanbHOCTU AEACTBUSI U PaCCTOSIHUE AanbHOCTU OT-
nyckaHus no 2.6.4 n 2.6.5 nomkHbl 0OCTaBaThCA B 3a4aHHbIX Npeaenax.

8.3.4 PaboTOoCNOCOGHOCTL B YCIIOBUAX TOKa KOPOTKOIO 3aMbIKaHUSA

Mo IEC 60947-5-1:2003 (nyHkT 8.3.4) n IEC 60947-5-2:2007, nameHenune 1 (2012) no NnpuMMEHeHMIO.

8.4 MpoBepka pabounx paccCTOAHUN

BOOIN ucnbiTbiBaOT Npu paboyeii TemnepaType OKpyXalowen cpeabl, a Takke Npu MUHUMAanbHOM U
MaKCUManbHOM NpeaenbHbIX 3HAYEHUSAX TEMNEPATYPbl, YKa3aHHbIX M3rOTOBUTENEM, C MakcuMarnbHbIM pabo-
UMM HanpsHKEHWEM M HOMUHAaNbHBLIM PaboYnMM TOKOM Ha BbIXO4HOM KOMMYTAaLMOHHOM 3MEMEHTE [0 A0CTHXe-
HWA Tennosoro Ganaxca.

Ucnbitanusa nposoasaT no IEC 60068-2-1 n IEC 60068-2-30, ucnoitarenbHblii Metoa B.

Mocne TemMnepaTypHbIX UCTILITAHUIA M3MEPAIOT paboyee pacCToAHUE AAnbHOCTU AEWCTBUS M paccTos-
HUe ganbHocTu oTnyckaHus no IEC 60947-5-2:2007 (nogpasgen 8.4); oHn 40MkHbI ObITh B Npeaenax, ykasaH-
HbIX U3rOTOBUTEMNEM.

8.5 MpoBepka BUOPO- U yOAPOCTOUKOCTH

Ucnbitanusa npoeoasT no IEC 60947-5-2:2007 (nogpasaen 7.4), 3a UCKNIOMEHUEM aBTOHOMHBIX YCTPOWCTB
ynpaBrneHust u KOHTpons. B KaXxaom UcnbITaHMM COCTOAHWE BLIXOAO0B AOIDKHO ObiTb HEU3MEHHBIM.

[na aBTOHOMHBIX YCTPOWCTB YMNpaBrieHUA W KOHTPONA ucnbiTaHue nposoaaT no IEC 61131-2:2007
(nyHKT 6.3.5) co cneayroLMM AONOMHEHUEM.

B Ka)XgoM UCMbITaHUWU COCTOSAHWUE BbIXO0B JOMKHO ObITb HEU3MEHHbIM.

8.6 MpoBepka 3nNeKTPOMarHUTHON COBMECTUMOCTHU

WcnbitaHne nposoasat no IEC 60947-5-2:2007 (nyHkT 7.2.6). Kpome TOro, nocne ucnbiTaHus NPOBEPSIIOT
S, nS
ar ao’

9 Moaudukauma
9.1 Lenb

JaHHblii pasgen onpeaenset npoueaypsl Mmoaudukaumn 5AO0MN npu KOHCTPYMPOBAHUM, MOHTaXeE U NOA-
TBEPXKOAEHNUN COOTBETCTBHUS.

9.2 Mpoueaypa moaudukauum

Mo IEC 61508-1:2010 (nogpasaen 7.16).
3a ucknioyeHmem IEC 61508-1:2010 (noanyHkT 7.16.2.2).

MpumedvyaHue — OcHoBaHWe ANA 3anpoca Ha MOANMUKALIMIO MOXKET BO3HWKATb, HanpuMep:

a) ecnu gpyHKUMoHanbHasa 6e30nMacHOCTb HUXE yKa3aHHo,

) U3 NpaKTUKW cUCTEMATUYECKUX OTKa3O0B;

) U3-3a U3SMEHEHWS UNW NOSIBNEHNA HOBOrO 3aKOHOAaTeNbCTBa No 6e3onacHocTy;

) Bcrnegcteue mogudukaymn EUC unu ero npumeHeHus,

) M3-3a U3aMeHeHWs TpeboBaHuii k obLel Ge3onacHOCTH;

) NPy cHWXeHUN paboTocnocobHoCTH No aHanuay cpabaTsiBaHuii U HabnogeHnin Npy TEXHUYECKOM 06CyXUBaHWUK;
g) no ayauTy yHKUMOHanbHoi 6e3onacHocTu.

b
c
d
e
f
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MpunoxexHve A
(pekomeHayemoe)

Mpumep NpPOCTON cucTembl ynpaBneHusa cornacHo cepun IEC 61511
Al OnwucaHwune

Cuctema KOHTPOJ/IS YPOBHSA XUAKOCTW U YNpaB/ieHNs perynupyowmm knanaHom (cm. pucyHok A.1). O6opyposaHue
HaxoAuTCs B OMacHOW 30He (BocnaMeHsWencs cpeie) v 40/MKHO ObiTb 3alLMLULEHO B COOTBETCTBUN C TPeOOBaHUAMU:

a) [AaTyMK KOHTPONSA YPOBHSA XMAKOCTU: 30Ha 0 — pasgen 1

b) perynupyrowmii knanaH: 3oHa 2 — pasgen 2.

A.2 Cneuundnmkauymsa TpeboBaHuin 6e30NacHOCTHU

A.2.1 ®yHKUMOHaNbHble TpeboBaHUA

Mpv nepenonHeHUN KnanaH ynpaB/ieHNs 3aMblkaeTCs.

A.2.2 TpeboBaHuA K NONHOTe 6€30NacHOCTU

OueHKa pucKa nokasbiBaeT, YTO A1 AaHHON hyHKUMM nogxoant SIL 2.
A.2.3 YcnoBuda NpuMeHeHUs

PexuMm ¢ HM3KOW YacToTol 3anpocoB (He 60see 04HOro 3anpoca K yHKUUM 6e30nacHOCTM B rog).
Bpems nukBmgaumm Ans o6HapyXeHHbIX 0TKa3oB — 8 u.
McnbiTaTenbHblli MHTepBan — 12 mec.

BJOM

PucyHok A.1 — Cxema ynpasnsiemoro o6opyaoBaHus

MpnmeyaHne — B CI'IELLI/I(*)VIKaLU/IM nveeTca pag apyrux Tpe6OBaHI/Il7I, TaKnX Kak Ka4eCTBO UCTOYHUKa NUTaHUA,
ycnosunsa npaMoro TeXHn4eckoro 06C1'Iy)KVIBaHVI$I nT O

A.3 Peanunsauunsa

B faHHOM npumepe dyHKUMA 6e30MacHOCTU peasin3yeTcs C NMOMOLLbIO:

- GEeCKOHTaKTHOro gaTuuka gns nonnaeka (Hanpumep, ¢ Bbixogom no IEC 60947-5-6);
- pasgennTesibHoro YCUANTeNsa ¢ peneliibiM BbIXOA0M;

- COJIEHOUAHOro NpusoAa.

MpunmMmeyaHne — TakkKak aHeprus Ha Bbixoae B3prBO6e30I'IaCHOTO cosieHougHoro npusoda Ccianwkom Mana gnsa

NMNTaHnA WapoBOro KnanaHa, B gaHHOM npumMmepe HeOﬁXO,qMMO BBECTU KnanaH ynpaB/ieHUA;

- K/lanaHa ynpasfieHus;
- WapoBOro KnanaHa.

A.4 C60p AaHHbIX

C60p [OCTOBEPHbLIX CTPYKTYPHbIX fAaHHbIX AN KaXKAOro KOMMOHEHTa, paccMaTrpyBaemMoro Ha rnpumepe CUCTEMbI
ynpaBneHus, npuesegeH B Tabnuue A.l.
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Tabnunya Al — C60p AOCTOBEPHbLIX CTPYKTYPHbIX AaHHbIX
Aatunk: 66CKOHTa\I’(THbIVI Pa3,qenV|Tenb|j|b|V| ConeHonaHbIn NprBoL4; KnanaH ynpasrneHns: Wapossiii KnanaH:
VNHAYKTUBHbIN yeunuTensb: co B3pbIBO6E30MaCHbIM B3pbIBOGE3ONACHIi] o6Lero Tvna
no IEC 60947-5-6 B3pblBO6E30MAacHbIi BbIXO40M W

SILCL no oTtHoweHuto SILCL no otHoweHnto SILCL no oTHoweHntio SILCL no oTHoweHuto  SILCL no oTHOWEHUIO

K apXUTEKTYPHbIM K apXUTEKTYPHbIM K apXUTEKTYPHBIM K apXUTEKTYPHbIM K apXUTEKTYPHbIM
OrpaHNYEHUsIM: orpaHu4eHunsm: OrpaHNYEeHUsIM: OrpaHNYEeHUsIM: OrpaHNYEeHUsIM:

2 B OfHOKaHasIbHOW 2 B 0AHOKaHasbHol 3 B 0ZHOKaHa/IbHOA 3 B 04HOKaHabHOW 1 B 0gHOKaHasbHOWA
KOHchurypaunm KOHhUrypauum KOHcpurypauum KOHcpurypauum KOHcpurypauum

SFF =94,09 % SFF =91,62% SFF = 100 % SFF =99 % SFF =50 %

Aov =3,9 FIT IDU=19 FIT Aow =0 FIT aon = OFIT Aow =60 FIT

As =62,1 FIT As =208 FIT As =13 FIT As =0 FIT As =60 FIT

Bce KOMMOHEHTbI, 3a UCK/TIOYEHNEM LIAPOBOT0 KnanaHa (CTpykTypa Tonbko ¢ SIL 1, SFF meHee 90 %), obecneunBa-
10T (byHKLMIO, CBA3aHHY € 6e3onacHOCTbio Ao SIL2 cornacHo Ta6nuue 2 IEC 61508-2:2010. na obecneveHns pyHKumK,
CBSI3aHHOIN C 6€30MacHOCTbI BCE CUCTEMbI, BbIXOAHON KaHas (CONMEHOMAHbLIA NpuBOA, KnanaH ynpasfieHUs W WapoBbIii
KnanaH) AO/DKEH MMETb apXUTEKTYPY, Kak nokasaHo Ha pucyHke A.2.

PucyHok A.2 — ApxutekTypa (yHKUUM, CBA3AHHOW C 6€30MacHOCTbI0

BxogHasa nogcuctema (4aTymk n 610K OLEHKN):
| adu =3,9 FIT + 19 FIT =22,9 FIT,
6esonacHoctv = 62,1 FIT + 208 FIT =270,1 FIT.

Pacuet PFD BxogHOI noacuctembl ¢ npumeHeHnem copmynbl no IEC 61508-6:2010 (nyHkT B.3.2.2.1):

f d
ce = 2™ ->+MRT +-B5-MTTR,
ad

PFDG- (adu + /-ddKcE'
P/ABxogHOW kaHan 3,75 10 3
BbixogHas nogacuctema (ConeHoufHble NPUBOABI M KianaHbl):
aDU opHokaHarsHasa - 0 + 0 + 60 - 60 FIT,
A-\Ge30MacHOCTN ofHOKaHavbHad - 1,3 + 0 + 60-61,3FIT.

MTTR = MRT = 8 4, ecnv AONYyCTUTb, YTO BPEMS OOGHapYXXEHWSA ONAacHOro OTKasa HaAMHOro MeHblle, yem MRT (He
MeHee YeM Ha NopsfoK BESMYUHBI).

PacueTbl okoH4YaTeflbHOW PFD BbIXoAHOIN noacuctemMbl no gopmyne B.3.2.2.2 |IEC 61508-6:2010 npu gonywieHum
10 % copgepXaHusi 0TKa3oB C 06LE NMPUYMHOIA:

fCE =~W|' 1 1+MRT '"+~-MTTR,
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rou (T, A
tog = &Ki + MRT]+£MTTR,
iy 3

D o
T
PFDg = 2((1-Bp)App +(1-Brpy )2tCEtGE +BpAppMTTR + BAp, [51 + MRT],

PFD =272.1078.

BbIXOAHOW KaHarn

PFDo6u.| = PFD + PFD = 3,75 - 103, yTo HaxoOWTCS B AMaNa3soHe, AOnycTUMoM Ansa

afA BXOJJ,HOVI KaHan
SIL 2 (tabnunua 2 IEC 61508-1:2010).
PesynkraT BblMUCIEHUIA:

SIL no PFD: SIL 2.

BbIXOAHOW KaHan

A.5 Pesynbrarbl

SIL no apxutekType: SIL 2.
SIL no PFD: SIL 2.
SIL no dyHkuum 6esonacHocTu: SIL 2.
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MpunoxeHue JA
(cnpaBoyHoe)

CBeZieHUsi O COOTBETCTBUM CChINTIOYHbIX MEXAYHapOAHbIX CTaHOAPTOB
MeXrocyaapCTBeHHbIM CTaHAapTam

Tabnunya OA1

OBo3HauyeHne MexayHapoaHoro CreneHb O6o3HaveHne N HauMeHoBaHWe COOTBETCTBYIOLLErO
CTaHAapTa COOTBETCTBUA MeXrocyjapcTBeHHOro ctaHgapTa
IEC 60068-2-1:2007 MOD [OCT 28199—89 «OCHOBHbIE METOALI UCMBITAHWA Ha BO3AeNCTBUE
BHELLHUX thakTopoB. YacTb 2. NcnelTanusa. MenbitaHne A: Xonog»
IEC 60068-2-30:2005 MOD MOCT 28216—89 (MOK 60068-2-30—87) « OCHOBHbIe MeTofbl UC-

NbITaHWUA Ha BO3feACTBUE BHELLHUX dakTopoB. YacTb 2. UcnkiTa-
HuA. UenbiTaHne Db u pykoBofcTBO: BnaxHoe Tenno, yuknnyeckoe
(12+12-yacoBoi LuKn)»

IEC 60529:1989 MOD MOCT 14254—2015 «CTeneHu 3awuthl, o6ecnedmBaemMble Kopnyca-
mu (Kog IP)»

IEC 60947-1:2007 IDT MOCT IEC 60947-1:2014 «AnnapaTypa pacnpefeneHusa u ynpaene-
HUA HU3KoBonbTHaA. YacTb 1. ObLime npasunay

IEC 60947-5-1:2003 MOD MOCT IEC 60947-5-1—2014 «AnnapaTypa pacnpeieneHns u ynpas-
NeHus HuskosorbTHasa. YacTe 5-1. AnnapaTel U KOMMYTaUUOHHbIE
SrieMeHThl Lenel ynpasneHusa. OnekTpoMexaHudeckue annapatbl
AN uenein ynpasrneHns»

IEC 60947-5-2:2007 IDT MOCT IEC 60947-5-2—2012 «AnnapaTypa pacnpeaeneHns u ynpas-
NeHus HuskoBorsTHasA. YacTe 5-2. AnnapaTtel U KOMMYTaUUOHHbIE
anemeHThl Lenei ynpaBneHna. beckoHTakTHbIE AaTunkn»

IEC 61000-4-2:2008 MOD FOCT 30804.4.2—2013 «COBMeCTUMOCTb TEXHUYMECKUX CpECTB
3NEeKTPOMarHUTHas. YCTOMYUBOCTb K 3MNEKTPOCTaTUMECKUM pa3psi-
am. TpeboBaHUs N METOALI UCNLITAHNA»

IEC 61000-4-3:2006 IDT FOCT IEC 610004-3—2016 «3nekTpoMarHMTHad COBMECTMMOCTb
(BMC). YacTb 4-3. MeToabl UCNBITaHUIA U U3MepeHUiA. McnbiTaHue
Ha YCTOWYMBOCTL K M3Ny4aeMOMY pagnovacTOTHOMY STIEKTPOMarHuUT-
HOMY NONIo»

IEC 61000-4-4:2012 MOD FOCT 30804.4.4—2013 «COBMeCTUMOCTb TEXHUYECKUX CpECTB
3NeKTPOMarHuTHasi. YCTOMYUBOCTb K HAHOCEKYHAHBIM UMMYNbCHBIM
noMexam. TpeboBaHMA U METOALI UCNBITAHNIA»

IEC 61000-4-5:2005 IDT FOCT IEC 61000-4-5—2014 «3OnekTpoMarHUTHas COBMECTUMOCTb.
YacTb 4-5. Metoabl cNbITaHUA U U3MepeHUiA. McnbiTaHna Ha yCToik-
UYNBOCTb K MUKPOCEKYHAHBIM UMNYNbcam GONbLUION HEPruKU»

IEC 61000-4-6:2008 MOD FOCT 30804.4.6—2002 «Co0OBMeCTUMOCTb TEXHUYECKUX CpECTB
aNeKTPOMarHUTHasi. YCTOWYMBOCTb K KOHAYKTUBHLIM MOMEXaM, HaBe-
JeHHbIM pafno4acTOTHLIMU 3NEKTPOMarHUTHLIMKU nornsMu. Tpebosa-
HWA U METOALI UCTIBITAHUA»

IEC 61000-4-8:2009 IDT FOCT IEC 61000-4-8—2013 «OnekTpoMarHUTHaa COBMECTUMOCTb.
YacTb 4-8. Metoabl McNbITaHUA U U3MepeHUi. McnbiTaHnA Ha yCToiA-
UYUBOCTb K MarHUTHOMY NOMIO NPOMBLILLNEHHOW YacTOThI»

IEC 61000-4-11:2004 MOD FMOCT 30804.4.11—2013 «CoBMECTUMOCTb TEXHUYECKUX CpEfCTB
3NeKTPOMarHUTHas. YCTOWYMBOCTb K AWHAMUYECKUM W3MEHEHUSM
HanNpsXeHUA anekTponuTaHna. TpeboBaHWUsA U MeToa bl UCNBITAHUAY

IEC 61131-2:2007 IDT MOCT IEC 61131-2—2012 «KoHTponnepbl nporpaMMmupyeMele.
YacTb 2. TpeboBaHua k 060pya0BaHNIO N UCNBITAHUS»
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FOCT IEC 60947-5-3—2017

OkoH4aHue mabnuupi []JA.1

OBo3HauYeHne MexayHapogHoro
cTaHaapra

CTeneHb
COOTBETCTBMSA

OBosHayeHne K HaMeHoBaHue COOTBeTCTBYHLLEro
MeXrocygapcTtBeHHOro ctaHgapTa

IEC 61508-1:2010

*

IEC 61508-2:2010

*

IEC 61508-3:2010

*

IEC 62061:2005

*

ISO 13849-1:2006

IDT

MOCT ISO 13849-1—2014 «CoBMECTUMOCTb TEXHUYECKUX CPEeaCcTB
anekTpoMarHuTHas. Paguonomexu uvHaycTpuanbHele OT MPOMbILL-
TNEHHBIX, HAay4YHbIX, MEAULMHCKNX U 6bIToBLIX (MTHMB) BeicOKOYacToT-
HbIX YCTPOUCTB. HOpMBI U METOA LI UCMLITaHNA»

BETCTBUA CTaHOapTOB!

- IDT — ngeHTuYHble cTaHaapThl;
- MOD — moanduympoBaHHble cTaH4apThl.

* COOTBETCTBYHOLUMIA MEXTOCY[apCTBeHHbI cTaHAapT oTCyTCcTBYET. [lo ero NPpUHSATUS peKOMEHYEeTCs UCMONb3o-
BaTk NepeBOf Ha PYCCKWiA A3bIK AaHHOTO MeXAYHapOLHOro cTaHAapTa.

M pnMmedaHune — B HaCTOHLLleVI Ta6n|/|qe ncnosb3oBaHbl creyrouime yernoBHble 0603Ha4YeHUs CTEMNEHN COOT-
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IEC 60050-191:1990

IEC 60050-441:1984

IEC 60068-2-6:2007

IEC 60068-2-14:2009

IEC 60068-2-27:2008

IEC 60204-1:2005

IEC 60364 (all parts)

IEC 60445:2010

IEC 60947-5-6:1999

IEC 61000-3-2:2005

IEC 61000-3-3:2008

IEC 61000-4-13:2002

IEC 61140:2001

IEC 61165:2006

FOCT IEC 60947-5-3—2017

Bubnuorpacgun

International Electrofechnical Vocabulary — Chapter 191: Dependability and quality of service.
Amendment 1:1999, Amendment 2:2002

(MexayHapogHbIiA aneKTpoTexHWYecKUi croBapb. [naBa 191. HagexHocTb M KauecTBo ycnyr)
International Electrotechnical Vocabulary (IEV) — Chapter 441: Switchgear, controlgear and
fuses. Amendment 1:2000

(MexayHapofHbIiA anekTpoTexHUYeckuit croBapb. [naea 441. KommyTauuoHHas annapartypa,
annapaTypa ynpaBneHus 1 npejoxpaHuTenu)

Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

[OcHOBHbIE MeTOA bl UCTbITAHMSA Ha BO3AEWCTBUE BHeLWHUX dhakTopoB. YacTk 2. UcnbitaHusA. Uc-
neltaHne FC n pykoBogcTBo. Bubpauus (cvHycongansHas)]

Environmental testing — Part 2-14: Tests — Test N: Change of temperature

(MenbiTaHus Ha BosgelcTBME BHelWHUX dhakTopoB. YacTb 2-14. Ucnbitanusa. Ucneitanue N:
CMeHa Temnepatypsbl)

Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

(McnbiTaHus Ha Bo3geiicTBME BHeLWHUX hakTopoB. YacTb 2. UcnbitaHus. Yacte 2-27. UcnbiTa-
Hua. McnelTaHue Ea un pykoBogacTBo: Yaap)

Safety of machinery — Electrical equipment of machines — Part 1: General requirements.
Amendment 1:2008

(GnekTpoobopyaoBaHue NPOMEbILLEHHbIX MalKH. BesonacHocTb. YacTb 1. Obwue TpeboBaHms)
Low-voltage electrical installations

(OnekTpuyeckme yCcTaHOBKM 34aHUI)

Basic and safety principles for man-machine interface, marking and identification — Identification
of equipment terminals, conductor terminations and conductors

(UHTepdeiic yenoBek — MalLWHa, MapkupoBKa, naeHTUudukauusa. OCHOBHbLIE NPUHLMMLI U MPUH-
uunel 6esonacHocTU. MgeHTUdUKaLmMSA BbIBOSOB, KOHLOB MPOBOAOB U MPOBOJHUKOB 3NEKTPO-
obopyzoBaHud)

Low-vottage switchgear and controtgear — Part 5-6: Control circuit devices and switching ele-
ments — DC interface for proximity sensors and switching amplifiers (NAMUR)

[AnnapaTypa KOMMYTaUWOHHasA W MeXaHU3Mbl YNPaBNeHWs HU3KOBOSIBTHbIE KOMMNEKTHbIE.
YacTb 5-6. YcTpoicTBa U KOMMYTALMOHHLIE aneMeHTHl Lienen ynpaeneHusa. UHTepdeiic nocTo-
SAHHOro ToKa ANA 6eCKOHTaKTHBIX AaTHUKOB M Nepekntodatowmx yeunutenen (NAMUR)]
Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current emissions
(equipment input current < 16 A per phase). Amendment 1:2008, Amendment 2:2009
[GnekTpomarHuTHaa cosMecTUMOCTb. YacTb 3-2. MNpepensl. MNpeaentl BoIGpocoB AN CUHYCO-
naansHoro Toka (06opyaoBaHUe ¢ BXOAHLIM TOKOM MEHbLLE UNK paBHbIM 16 A Ha da3y)]
Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage changes, voltage
fluctuations and flicker in public low-voltage supply systems, for equipment with rated current£16
A per phase and not subject to conditional connection

(SnekTpoMarHuTHaa coBmecTuMocTb. YacTtb 3-3. lMNMpepensl. OrpaHudeHne 3MEHEHWA Hanps-
XeHus, hnyKTyaunun HanpsxXeHUs U drimkkep-LymMa B pacnpegenurenbHbiX HU3KOBOMBTHBIX CH-
cTeMax nuTaHusa ansa obopyaoBaHUsi ¢ HOMUHaNbLHLIM TOKOM He Gonee 16 A Ha da3sy u He noa-
nexatyux ycroBHOMY COeUHEHUIO)

Electromagnetic compatibility (EMC) — Part 4-13: Testing and measurement techniques — Har-
monics and interharmonics including mains signalling at a.c. power port, low-frequency immunity
tests. Amendment 1:2009

(OnekTpoMarHuTHaa coBMecTUMOCTb. YacTb 4-13. MeToaukn UcnbITaHuin M uamepeHun. Nenbl-
TaHWSA HM3KOYACTOTHOW NOMEX03aLYUTHOCTM OT BO3LENCTBUSA FAPMOHUK U NMPOMEXYTOYHBIX rap-
MOHMK, BKITiO4as ceTeBble CUrHanbl, NepefaBaeMble B CETb NEpEMEHHOro Toka)

Protection against electric shock — Common aspects for installation and equipment. Amend-
ment 1:2004

(BawmTa oT nopaxeHus anekTpuyeckum TokoM. ObLynMe acnekTsl, CBA3aHHbLIE C JEKTpoycTa-
HOBKaMu U anekTpoobopysoBaHueM)

Application of Markov techniques

(MpumeHeHne metoaukn MapkoBa fNns aHanu3a obLyeil HafeXXHOCTH)
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IEC 61326-3-1:2008

IEC 61496-1:2012

IEC 61496-2:2013

IEC 61496-3:2008

IEC 61508-4:2010

|IEC 61508-5:2010

IEC 61508-6:2010

[EC 61508-7:2010

IEC 61511 (all parts)

IEC 61511-1:2003

IEC 61511-2:2003

IEC 61511-3:2003
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Electrical equipment for measurement, control and laboratory use — EMC requirements —
Part 3-1: Immunity requirements for safety-related systems and for equipment intended to per-
form safety-related functions (functional safety) — General industrial applications
(GnekTpoobopygoBaHue ANs U3MepeHUs, ynpasneHus 1 nabopaTopHOro Ucnonb3oBaHus. Tpe-
GOoBaHWs K aNeKTpoMarHUTHOW coBMecTUMOCTH. YacTb 3-1. TpeboBaHWs anekTpoMarHuTHow co-
BMECTUMOCTM K CUCTEMaM, CBA3aHHbIM ¢ 6€30MacHOCTbI0, U K 060pYL0BaHUI0, BbINOMHALEMY
yHkLmKn GesonacHocTh. OBLME NPOMbILLNEHHbIE MPUMEHEHUS)

Safety of machinery — Electro-sensitive protective equipment — Part 1: General requirements
and tests

(BesonacHocTb MalUMH. 3allMTHasA SNeKTpovyBCTBUTENbHas annapatypa. YacTe 1. Obwme Tpe-
60BaHWA 1 UCTbITaHWSA)

Safety of machinery — Electro-sensitive protective equipment — Part 2: Particular requirements
for equipment using active opto-electronic protective devices (AOPDs)

[BesonacHocTb MaluvH. 3aliMTHas SNeKTpodyBCTBUTENbHAsA annapartypa. Yactb 2. YacTHele
TpeboBaHUA k annapaType, UCMONb3YHLIEA aKTUBHbIE OMTO3NEKTPOHHbIE 3alUTHBEIE NPUBOpPHI
(AOPD)]

Safety of machinery — Electro-sensitive protective equipment — Part 3: Particular requirements
for Active Opto-electronic Protective Devices responsive to Diffuse Reflection (AOPDDR)
(Be3sonacHocTb MalluH. 3awuTHasa 3NeKTpovyBCTBUTENbHaA annapartypa. Yactb 3. YacTHele
TpeboBaHUs K aKTUBHLIM OMTO3NEKTPOHHLIM 3alMTHEIM Npubopam, YyBCTBUTENLHLIM K pacce-
AHHOMY OTpaxeHuio)

Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 4: Definitions and abbreviations

(CucTembl aneKTpuyeckue/aneKTpoHHbIe/MporpaMMUpyeMele SMeKTPOHHbIE, CBSA3aHHbIe C PyHK-
LuoHanbHo 6esonacHocTbio. YacTb 4. OnpegeneHus U cokpaLleHusl)

Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 5: Examples of methods for the determination of safety integrity levels

(PyHkuMoHanbHan 6e30nacHOCTb AMEKTPUYECKUX/ANEKTPOHHBIX/MPOrpaMMUpyeMbIX 3MNEKTPOH-
HbIX CUCTeM, CBfi3aHHbIX ¢ BesonacHocTbio. YacTb 5. MpuMepbl MeTOfOB ANSA OnpefeneHus
YPOBHEW LENOCTHOCTU 3aLUnThl)

Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 6: Guidelines on the application of IEC 61508-2 and |IEC 61508-3

(Cuctembl anekTpuyeckne/aneKTpoHHbIe/NporpaMMupyeMble 3NEKTPOHHLIC, CBSI3aHHble C PYHK-
LimoHanbHOW GesonacHocTbio. YacTb 6. PykoBoaslyue yKasaHWUsa No NPUMEHEHUIO CTaHAapToB
IEC 61508-2 n IEC 61508-3)

Functional safety of etectricat/etectronic/programmable electronic safety-related systems —
Part 7: Overview of techniques and measures

(PyHKUMOHaNbHaA 6e30MacHOCTb 3NEKTPUHECKUX/INEKTPOHHLIX/NPOrpaMMUPYEMBIX SIEKTPOH-
HbIX cucTeM, obecneunBatoLmx 6e30nacHOCTb. YacTb 7. O630p METOAOB U CPELCTB U3MEPEHUS)
Functional safety — Safety instrumented systems for the process industry sector
(BesonacHocTb GhyHKUMoHanbHasa. Cuctema 6esonacHocTu, o6ecnevnBaemas npuGopamu ans
cekTopa obpabaTbiBatoLLel OTPACcN NPOMBILLNEHHOCTH)

Functional safety — Safety instrumented systems for the process industry sector — Part 1:
Framework, definitions, system, hardware and software requirements

(BesonacHocTb yHkUMoHanbHasA. Cuctema Ge3onacHOCTU, obecneunBaemas npubopamu ans
cekTopa oGpabaTbiBatolleil oTpacny NpoMbIeHHocTH. YacTb 1. TpeboBaHUA K CTPYKType,
onpefeneHnsaM, cucteme U NporpaMMHOMY W annapaTHoMy obecneyeHuto)

Functional safety — Safety instrumented systems for the process industry sector — Part 2:
Guidelines for the application of IEC 61511-1

(BesonacHocTb dyHKUMOHanbHas. Cuctemsl 6esonacHocTy, obecnevmBaemMbie npubopamu Ans
cekTopa obpabaTbiBatoleit NPOMbILLIEHHOCTU. YacTb 2. PyKkoBoAsALLME YKa3aHWUA K NPpUMeHe-
Huto IEC 61511-1)

Functional safety — Safety instrumented systems for the process industry sector — Part 3: Guid-
ance for the determination of the required safety integrity levels

(BesonacHocTb hyHkUMoHaneHas. Cuctema BesonacHocTw, obecneynBaemasi npubopamu Ans
cekTopa obpabaTeiBatoLLell oTpacnv NPOMbILLNIEHHOCTU. YacTb 3. PykoBoacTBo ANSA onpegene-
HWSA HeoBXoAUMBIX YpoBHel paboTocnocobHocTH)



IEC/TR 62380:2004

CISPR 11:2009

ISO 14119:1098

FOCT IEC 60947-5-3—2017

Reliability data handbook — Universal model tor reliability prediction of electronics components,
PCBs and equipment

[CnpaBoYHUK AaHHBIX MO HAZEXHOCTU. YHUBepcanbHas MOAEMb A4J1A NMPOrHo3upoBaHua Hagex-
HOCTM 3MEKTPOHHBIX KOMMOHEHTOB, NevaTHbIX nnaT (PCB) n o6opyaoBaHus]

Industrial, scientific and medical equipment — Radio-frequency disturbance characteristics —
Limits and methods of measurement. Amendment 1:2010

(OBopypoBaHWe pagnovacToTHOE NPOMbILLNEHHOE, HayYHO-UCCNeA0BaTeNbCkoe, MegULMHCKOe.
XapaKTepuCTUKKN 3NeKTPOMarHUTHbIX noMmex. MNpefensHble 3Ha4YeHUA U MeTod bl U3MepeHus)
Safety of machinery — Interlocking devices associated with guards — Principles for design and
selection. Amendment 1:2007

(BesonacHocTb MalLMH. BnokupoBoYHbBIE YCTPONCTBA AN orpaxaeHUiA. MpuHLMNLI KOHCTPYKLMA
u BbIbopa)
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YK 621.3.002.5.027.2:006.354 MKC 29.130.20 IDT

KnioyeBble CrnoBa: HU3KOBOMLTHbIE annapatbl pacnpeaeneHus U ynpaeneHusi, GnmM3ko pacnonoXXeHHble
YCTPOWCTBA, 6ECKOHTAKTHBLIE AATUYNKMW, YCTPOMUCTBA C ONpPeAeneHHbIM NMOBEAEHNEM B YCNOBUSIX OTKa3a
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