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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cucteMa ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBsuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
W OTMEHbI»

CeeneHus o cTaHgapTe

1 NOOTOTOBINEH Poccuitickoit accouuauuneinn nponssoguTeneid cneunanmanpoBaHHoONn TeXHUKU U 06o-
pyooBaHus (Accounaumein «Poccneumall») Ha ocHoBe cobCTBEHHOMO NEPEBOAA Ha PYCCKUIA A3bIK aHIMOsA3bIY-
HOW BepcuW cTaHgapTa, yKa3aHHOro B NyHkTe 5

2 BHECEH MexrocynapcTBeHHbIM TEXHUYECKMM KOMUTETOM no ctaHpapTtuiauun MTK 267 «Ctpou-
TenbHO-AOPOXKHbLIE MALLMHEI U 060OpYyOOBAHUE»

3 MPUHAT MesxrocynapcTBeHHbIM COBETOM MO CTaHOApTM3auuu, METponormn 1 ceptudgukaumm (npo-
Tokon ot 30 aBrycta 2024 r. Ne 176-11)

3a NMPUHATKE NPOrornocoBanu:

KpaTkoe HaumeHoBaHWE CTpaHb! Kog ctpaHbl CoKpalleHHoe HauMeHOBaHUe HaLMOHAaNbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTv3auuu
ApMeHus AM 3A0 «HauuoHanbHbIA opraH no craHgapTusauum U Me-
Tponornu» Pecnybnukn ApmeHus
Benapycb BY lNocctangapt Pecnybnuku Benapycb
KasaxcTaH KZ locctangapt Pecnybnuku KasaxcrtaH
Knpruaus KG KelpreiactaHgapt
Poccun RU Poccranpapt
TapgxukncTaH TJ TapxukcTaHoapT
YabekucrtaH uz Y3bekcKkoe areHTCTBO MO TEXHWUYECKOMY PErynupoBaHuio

4 [lMpukasom degepanbHOro areHTCTBa Mo TEXHWYECKOMY perynuposaHuio U metponoriu ot 30 ceHTa-
Bpa 2024 r. Ne 1326-cT mexrocygapcTeeHHbln ctaHgapt FTOCT ISO 19014-2—2024 BeefeH B OeACTBUE B
KayecTBe HauWoHanesHoro crtaHgapta Poccuiickon @efepaunu ¢ 1 aHeaps 2025 T

5 Hactosawwmin ctaHaapT naeHTU4eH MexayHapoaHomy ctaHgapty 1ISO 19014-2:2022 «MaluuvHbl 3eMmne-
poiHble. PyHkUMOHaNbHaa 6esonacHocTb. YacTe 2. [poekTupoBaHue 1 oueHka obopyaoBaHUA 1N CTPYKTYPbI
CMCTeM ynpasrieHus, CBsA3aHHbIX ¢ obecneyeHnemM BeazonacHoctn» («Earth-moving machinery — Functional
safety — Part 2: Design and evaluation of hardware and architecture requirements for safety-related parts of
the control systemp», IDT).

MexaoyHapoaHel cTaHaapT pazpabotaH TexHW4YeckuM KOMUTETOM Mno cTaHgapTtusauum ISO/TC 127
«MalumHbl 3emnepoiHble» MexagyHapoaHown opraHv3salumm no ctaHgaptusagum (1ISO).

Mpy NpMMEHEHWM HACTOSILLEro cTaHgapTa PEeKOMEeHAYeTCH UCMNOMNb30BaTh BMECTO CChINMOYHbIX MEeXay-
HapOQHbIX CTAaHA4APTOB COOTBETCTBYHOLLME UM MEXIOCYAAPCTBEHHbIE CTaHAAPThI, CBEAEHUS O KOTOPbIX Mpu-
BeAeHbl B JOMONHUTENLHOM NpunoxeHun OA

6 BBE[JEH BMEPBBIE
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IS0, 2022
©® OdhopmneHue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

B Poccuiickon ®enepalnn HacTOAWMA CTaHOAAPT HE MOXKET OblTb MONMHOCTBIO UMK
YacTUYHO BOCMPOM3BEOeH, TUpaxKMpPoBaH U pacrnpocTpaHeH B KadyecTBe odULManbHOro
nagaHua 6es paspeweHus PefepansHOro areHTCTBa MO TEXHUYECKOMY pPEeryrnvpoBaHUI
N METPONoruu

i
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

MALLUWUHbI 3EMNEPOWHBIE
®yHKUMOHanbHasa 6e3onacHocTb

YacTtb 2

MpoekTupoBaHUe U oLeHKa 06OPYAOBaHMA U CTPYKTYPLI CUCTEM YNPaBneHUs, CBA3aHHbIX
¢ obecne4yeHnem Ge3onacHOCTU

Earth-moving machinery. Functional safety. Part 2. Design and evaluation of hardware and architecture requirements
for safety-related parts of the control system

Oarta BeegeHna — 2025—01—01

1 O6bnacTtb NnpumMeHeHunA

HacTtosiluvin ctaHgapTt ycTaHaBnvBaeT obliMe NpuHLUWNbLI pa3paboTky M OLEHKM JOCTUIHYTOFO YPOBHS
adbdpekTuaHocTM 3awmnTel (MPL,) cuctem ynpasneHus, cBsdaHHbIX ¢ obecrnedeHnem GesonacHoctu (SCS) ¢
MCMONb30BAHUEM 3M1IEMEHTOB, NMUTAEMbIX OT BCEX MCTOMHMKOB 3HEPTUW (HAanpuUMep, 3NMeKTPOHHbLIX, 3MeKTpuye-
CKUX, TMAPaBNUYECKUX, MEXaHWNYECKINX), UCMOMb3YeMbIX B 3eMMNePoiHbIX MalHax (EMM) n nx obopynosaHum
no ISO 6165.

MpuHLMNbI HACTOSALLETO CTaHaapTa NPMMEHSITCA K cUcTeMam ynpasneHdusa MawuHamu (MCS), koTopble
YNpaensioT OBWXEHWEM MallUH WY YMEHbLUAKOT OMACHOCTb; TakMe CUCTEMbl OLEHMBAKTCA Ha NpeameT
Tpebyemoro ypoBHA 3ddeKTMBHOCTM 3awuthl mawuHsl (MPL,) B cootsetctBuM ¢ ISO 18014-1 wunu
ISO/TS 19014-5.

W3 oBnacTu npyMeHeHUs1 HAacTOALLEro cTaHAapTa UCKMKYeHb! criedyoLlmne CUCTEMBI:

- CUCTeMbl OMOBELLEHWS, HE BMUSAOLINE Ha ABUNKEHWE MALLKH (Hanpumep, Kamepbl U cUucTembl 0BHapy-
KEHUA NPensiTCTBUR);

- CUCTEeMbl MOXAaPOTYLIEHWA, 38 UCKIIOYEHUEM CryyaeBs, korga cpabaTblBaHWe Takol CUCTEMbI NPensiT-
cTeyeT paboTte gpyron SCS unu akTMBUpYET ee.

Opyrvue cucteMbl UNKU 3NEMEHTLI, O0TKAa3 KOTOPbLIX MOXeT BbiTb M3BECTEeH onepaTopy (Hanpumep, cTe-
KNooYMCTUTENM, papbl U T. A.) UMK KOTOPLIE B OCHOBHOM WMCMONb3YIOTCA AN 3allUThl MMYLLECTBA, a Takke
3BYKOBbIE NpeaynpexaeHus He BXxoasaT B 06nacTb NPUMEHEHUSA HACTOSILLEro cTaHaapTa.

Kpome Toro, B HacTosiLeM cTaHZapTe paccMaTpyBaloTCA cyllecTBeHHble onacHoctu no SO 12100, ko-
TOPbIE CHWXKaKTCA annapaTHbiMW aneMeHTamu SCS.

HacToswwmi ctaHgapT He pacnpocTpaHsaeTcs Ha EMM, narotoBneHHble o gaTtel ero nybnukauum.

2 HopmaTuBHbIE CCbINKK

B HacTosiLleM cTaHOapTe NCNoMNb30BaHbl HOPMATUBHbLIE CChINKM Ha Cneayoline cTakdapThl [ans gatu-
POBaHHbIX CChINOK NMPUMEHSIHOT TOMLKO YKasaHHOe U34aHUe CCbINMOYHOro cTaHaapTa, AnA HeAaTUPOBaHHBIX —
nocrnegHee usgaHue (BKMo4Yas BCe U3MEHEHUS)]:

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk
reduction (besonacHocTb MawwmnH. OCHOBHbIE NOHATWSA, 06LWMeE NPUHUKNBI KOHCTPYMpoBaHusa. OueHKa WU CHU-
KEeHMe PUCKOB)

MapaHune ochbuumnansHoe
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ISO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design (besonacHocTb MallnH. SNeMeHTbl CUCTEM ynpaereHWusl, CBs3aHHble C obecnedeHuem
BesonacHocTu. YacTtb 1. OBLMe NpUHLMNBLI NPOEKTUPOBaHWS)

ISO 13849-2:2012, Safety of machinery — Safety-related parts of control systems — Part 2: Validation
(BesonacHOCTb MalLVH. ONeMeHTbl CUCTEM ynpaBneHus, CBA3aHHele ¢ obecneveHnem besonacHocTu. YacTs 2.
Banugauus)

ISO 19014-1, Earth-moving machinery — Functional safety — Part 1: Methodology to determine
safetyrelated parts of the control system and performance requirements (MawwuHbl 3emnepoiHble. PyHKLUKMO-
HanbHasa GesonacHocTe. YacTe 1. MeTogonorns onpegeneHus YyacTel CUCTEM KOHTPOMS, CBsA3aHHbIX ¢ obe-
cneveHnemM besonacHocTK, M TpeboBaHUA kK pabounm xapakTepucTmkam)

ISO 19014-3, Earth-moving machinery — Functional safety — Part 3: Environmental performance and
test requirements of electronic and electrical components used in safety-related parts of the control system
(MawwuHbl 3eMmnepoiiHbie. PyHKUMOHaNsHaa besonacHocTk. YacTe 3. Jkonornyeckne nokasatenu u Tpeboea-
HWUS K UCMBITAHWAM 3NEeKTPUYECKUX WU ANEeKTPOHHbBIX 3NIEMEHTOB, UCMONb3yeMbIX B 3MEMEHTaxX CUCTEMBI YNpaB-
NeHus, CBA3aHHbIX ¢ 6e30MacHoCTbI)

ISO 19014-4:2020, Earth-moving machinery — Functional safety — Part 4: Design and evaluation of
software and data transmission for safety-related parts of the control system (MawwuHbl 3emnepoiHbie. OyHk-
LuuoHanbHaa besonacHocTb. YacTe 4. PazpaboTka u oueHka nporpammHoro obecneveHna u nepegadv gaHHbIxX
ANsi 3NeMEHTOB CUCTEMbI YNPaBMNeHns, CBA3aHHbIX C 6e30NacHOCTbI0)

ISO/TS 19014-5, Earth-moving machinery — Functional safety — Part 5: Table of Machine Performance
Levels (MawwuHel 3emnepoiHblie. PyHKUMOHaANbHan GezonacHocTb. Yactb 5. Tabnuubl ypoBHei addekTus-
HOCTW 3aLnTbl)

3 TepmMuHbI U onpegeneHus

B HacTosiwem ctaHgapTe npuMeHeHbl TepMuHbl no SO 12100, 1SO 13849-1, ISO 19014-1, a Takke
crnegywmne TEPMUHbI C COOTBETCTBYIOLWMMK ONpPeaeneHUsiMu.

ISO n IEC nopoepvBalT TepMUHONOrMYeckne 0asbl AaHHLIX AN UCMONb30BaHWUA B CTaHgapTuaaunm
Mo CNeayL MM CCblnKam:

- oHnawnH-nnatcopma ISO: https://www.iso.org/obp;

- Onektponegusa |IEC: http://www.electropedia.org/.

3.1 aneKTpoHHaA cucTemMa ynpaBreHus, cBA3aHHaA ¢ obecneyeHuem 6GesonacHoctn; ESCS
(electronic safety control system): Cuctema ynpasnenus, cBssaHHas ¢ obecnevyeHnem DezonacHOCTH, COCTO-
AlLan U3 ANEKTPOHHbIX 3MIEMEHTOB OT YCTPOWCTBa BBO4a 40 YCTPOMCTBA BhbiBOAA.

3.2 doyHkuwmsa (function): 3agaHHoe noBegeHWe o0gHOM MNKM Heckonbkux MCS.

Mpumevyanue 1-— Bbnok ynpaBneHnsa (HAaNpPUMepP, aNeKTPOHHBIA BNOK ynpaBneHWs) MOXeT BbiNONHATE Bonee
ogHow dyHkumK. Korga B Brnoke ynpaBneHnsa COOAepKUTCA HECKONBKO dyHKUMIA BeaonacHocTw, kaxaan dyHKuua Besonac-
HOCTU M CBA3aHHAs C Hel Lenkb aHanu3upyrTcs OTAeNbBHO.

3.3 HeanekTpoHHaA cucTema ynpaBrneHwus, cBAlaHHaa c obecnevyeHuem BesonacHocTu; N/ESCS
(non-electronic safety control system): Cuctema ynpaeneHusi, cBazaHHas ¢ obecnevyeHnemMm Be3onacHocTu, co-
CTOSILLAA U3 HE3NEKTPOHHbIX 3NEMEHTOB OT YCTPOWCTBA BBOAA A0 YCTPOWCTBA BbIBOAA.

3.4 6e3onacHoe cocTosiHue (safe state): CocTosiHMe, NpU KOTOPOM NOCNe 0TKasa CUCTeMbl yrnpasne-
HWs, cBA3aHHOW ¢ obecnevyeHnemM Be3onacHOCTK, ynpaensemoe obopygosaHue, NpoLecc UNn cuctema asTo-
MaTU4eCKW UK BPYYHYI0 OCTaHABMNWBAETCA UMW NepeknioyaeTcs B pexvM, NpedoTepallatoLLmii HenpeaHame-
peHHOe NoBedeHWe UK MNOTeHUMarnbHO ONacHbIN BbIBPOC HAKOMMEHHOW SHEPTUN.

Mpumeuvyanue 1 — BesonacHoe cocTosHME MOXET TaKKe BKIOYaThb coxpaHeHue yHKuuu (3.2) cucTeMbl
ynpaeneHus, cBA3aHHOW ¢ obecneveHneM Ge30MacHOCTU (HanpuMep, pyneBoro ynpaeneHwus) npu Hanu4num oaNHOYHOIo
OTKasa B 3aBMCUMOCTH OT YMEHbLIAEMOI ONacHOCTU.

3.5 npoBepeHHbIN 3nemeHT (well-tried component): 3nemeHT ona NpMMeEHeEHWs, CBA3aHHOro ¢ Bes-
OMAacHOCTLH, KOTOPLIN LUWPOKO WCMOMNb30BANCS B NMPOLWOM C YCMELHLIMWU pe3ynstaTaMu B TaKUX XKe WUNu
NoJoBHbIX NPUMEHEHUNAX, KOTOPLIA BbIN N3rOTOBMNEH U MPOBEPEH C UCMONL30BAHUEM NMPUHLUMNOB, AEMOHCTPU-
PYHOLLMX €ro NPUrogHOCTE U HAAEXHOCTb ANS NPUMMEHEHU, CBAA3aHHLIX ¢ obecneveHnem BezonacHocTy.

2
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4 OOO3Ha4YeHMUA N CoKpaweHus

B HacTosileM cTaHaapTe NpMMeHeHbl cnedyowmne 0603HaYeHNA M COKPaLLEHUS.

a, b, c,d, e — ypoBHU a(PPEKTUBHOCTH 3aLUWTEI MaALUUHBI;

B, 1, 2, 3, 4 — obo3Ha4yeHWe KaTteropwi;

ASIC — mHTerpansHasa cxema Ans KOHKpeTHoro npuMeHeHus (application specific integrated circuit);

CCF — otkas no obwen npuumHe (common cause failure);

DC — pguarHoctuyeckunin oxeat (diagnostic coverage);

DCavg — cpepgHuin guarHocTudecknin oxeat (average diagnostic coverage);

ECU — asnekTpoHHbIN Bnok ynpasnexus (electronic control unit);

EMM — zemneponHasa mawwuHa (earth-moving machinery);

ESCS — anekTpoHHas cucTeMma ynpaeneHwus, cBA3zaHHaa ¢ obecnedeHnem BesonacHocTu (electronic
safety control system);

FMEA — ananvs BuaoB u nocneacteunin otkasoes (failure modes and effects analysis);

FMEDA — aHanu3 BuOoB OTKa30B, MOCNEACTBWIA 1 gnarHoctudeckuid aHanus (failure modes, effects and
diagnostics analysis);

FPGA — nporpammupyemas nonb3oBartenem BeHTunbHas marpuua (field programmable gate array);

HFT — annapartHas oTka3oycton4msocTb (hardware fault tolerance);

HSR — HagexHocTb rugpaenuyeckon cuctemsl (hydraulic system robustness);

MCS — cuctema ynpaeneHuna mawmnHon (machine control system);

MPL — ypoBeHb adppekTMBHOCTM 3awmTbl MawuHel (machine performance level);

MPLa — QOCTUrHYTbI ypoBeHb 3(PdEKTUBHOCTM 3awMTbl MalwuHbl (machine performance level
achieved);

MPLr — tpebyemblin ypoBeHb 3chheKTUBHOCTM 3alLnThl MawwuvHel (machine performance level required);

MTTF — cpenHee Bpemsi HapaboTku Ha oTkas (mean time to failure);

MTTFd — cpenHee BpeMsi HapaboTku Ha onacHbIA 0TKa3 (mean time to dangerous failure);

N/ESCS — HeanekTpoHHasi cucTeMma ynpaBneHusi, cBsizaHHasa ¢ obecneveHnem BesonacHocTn (non-
electronic safety control system);

OTE — sanpoc oT ucneitatensHoro obopygosaHus (output of test equipment);

SCS — cucTema ynpasneHusi, cBsidaHHas ¢ obecnedeHnem besonacHocTy (safety control system);

SRP/CS — anemeHT cUCTEMBI YNpaBneHus, cBasaHHbii ¢ obecneveHnem besonacHocTu (safety-related
part of the control system);

TE — ucnwiTatensHoe obopyaoeaHue (test equipment).

5 Ob6wwue TpeboBaHUA

5.1 MNpumeHeHue

Cepua ctanpaptos ISO 19014 gomkHa Mcnonb3oBaTbcs BMecTe ¢ cepueid ctangapTos 1ISO 13849 npu-
mMeHuTeneHo kK EMM 1 3ameHsieT cobon ctaHgapTel ISO 15998, Ecnn B HacTosweM cTaHaapTe NpUBEdeHbI
cneuyumanbHble TpeboBaHWs, OHWM MMEKT NpuopuTeT Hag TpeboBaHusmK cepun 1ISO 13849; ogHako, ecnu B
HacTosILLEM CTaHOapTe He NMpuBedeHbl cneyuanbHble TpeboBaHUs, OOMKHA NpUMeHaTbes cepusa 1ISO 13849
¢ ucnone3osaHuem PL Bmecto MPL (Hanpumep, MPL = b aHanoruuyen PL = b). KpaTkoe nanoxeHve npume-
HUMbIX pasgenoe cepum ISO 13849 unu HacTosWweM cTaHgapTe cM. B Tabnuuax E.1 v E.2 B npunoxeHun E.

[MpMHLMNbI, YCTAHOBIMEHHbIE B HACTOSLEM cTaHAapTe OOImKHbl npumeHaTbea k MCS, koTtopble cunta-
totca SCS B cooTtBetcTBUM ¢ ISO 19014-1 unm ISO/TS 19014-5. OpyrumMm cuctemam ynpaeneHua MallvHOW,
KOTOpble BMELIMBAKTCA B (OYHKLMIO 6e30MacHOCT CUCTEMBI yNpaBneHus, CBA3aHHOW ¢ obecneveHem Bes-
ONAacHOCTK, UNK OTKITKYAKT ee, OMKeH BbiTe NPUCBOEH TOT Xe ypoBeHb 3(PEKTMBHOCTU 3aLLUThI MALLMWHBI,
YTO U CUCTEME, B KOTOPYIO OHW BMELLMBAOTCH UMW OENCTBME KOTOPOW NMPUOCTAHABMMUBAIOT.

MaluvHbl O0MXHbBI COOTBETCTBOBATh TpeboBaHMAM 0e30MacHOCTM W/MNKM MepaM 3allWTbl/CHUXEHWS
pUcKa, M3NOXeHHbIM B HacTosAweM pa3gene. Kpome Toro, MallvHa O0M¥Ha ObiTb CNPOEKTMpOBaHa B COOT-
BeTcTBUU ¢ npuHumMnamm 1ISO 12100:2010 ¢ y4yeTom COOTBETCTBYHLLWX, HO HE CYLLEeCTBEHHbIX OMacHOCTeN,
KOTOpble HEe pacCcMaTpuBakTCsa B HacTodAwem ctaHgapTe. MNporpammHoe obecnedeHne, ceasaHHoe ¢ obecne-
yeHnem BesonacHocTn, B Nb6LIX anemeHTax SCS gomkHo cooTBeTcTBOBaTL TpeboeaHuam ISO 19014-4:2020.

3
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5.2 CywecTtBylowana SCS

Ecnu cywecTteytowaa SCS 6bina pazpabotaHa B COOTBETCTBMM C PpaHEE AEACTBOBABLUMM CTaHOAPTOM
W MyTEM WCMNOMNb30BaHWUS W NPOBEPKNA MPUMEHEHUS NPOAEMOHCTPUPOBANa CHUXEHWE BEPOATHOCTU BO3HMK-
HOBEHWSI OMACHOCTW 00 Pa3yMHO BO3MOXHOMO HW3KOrO YpPOBHS, He TpebyeTcsi 0OHOBNATH OOKYMEHTaL M.
Mpu moandukaumm paHee ucnonb3oBaswencs SCS HeobxoaMmo NpoBecTn aHanus Bo3gencTeus [cM. 1ISO
19014-4:2020, nogpaznen 3.28)] mogudukauuii, a Takke pa3paboTats U BHEQPUTL NNaH gencteuin ons obe-
criedeHus BLINONHeHWs TpeboBaHui 6e3onacHoOCTH.

6 PaspaboTtka cucrtem

6.1 O630p

MHorune dyHKLMM Be3onacHOCTU Ha MOBUIBHBIX MallMHAaX He MMEKT OpPraHoB 3amnycka/oCTaHOBKN, KOTO-
pble 0DOLIYHO UCMONBL3YHTCA B (OYHKLMAX Be30MacHOCTU CTALMOHAPHbIX MALUWH, U He Bceraa fobaBnawTcd K
MallWHe UCKITYUTENLHO ANA YMEHbLIEHWUs onacHoCTWU. Hanpumep, pyneeoe ynpaeneHue, paboyve Topmo3a,
OBWXKEeHWe U yHKUMOHMpoBaHue paboyvero obopygoBaHus MOryT UMEeTb MOAYNMPOBAHHbLIE UMW MEPEMEHHbIE
opraHbl ynpaBneHus B npegenax onpegeneHHoro agnanasoHa. XoTs 3Ty TUMbl CUCTEM MOTYT COOTBETCTBOBATb
apxuTtektype 1SO 13849, NpoeKTUPOBLUVKM OOIMKHbI YYUTbIBATb, KaK XapakTepucTuku yHkLMiA BesonacHo-
CTM MOTYT OTNIMYaTbCA Ha MOBWMBHOM MallvMHe (HanpuMep, TpebyeTcs Nnu cucTemMe ynpaeneHue ¢ obpaTHon
CBA3bI0, @ HE C PA30OMKHYTORN, ANA YCTpaHEeHUS HenpaBWUMbHbIX OBWXEHWIA OpPraHoB yNpaBreHns, 4oMmKHa Nu
cMCTEMA YCTPaHATb OMNAacHOCTM, CBA3AHHbLIE C CAMOMNPOW3BONbHLIM cpabaTbiBaHWEM TakKkKe, Kak U 0TKasbl Npu
MCMOMb30BaHUN U T. 4.).

®yHKUMA Be3onacHOCTKN, KOTopas nonaraeTcsa Ha cucTeMy ynpaeneHust Ansg obecnedveHnsa Heobxogumo-
r0 CHUXEHWSA ONacHOCTW ONS MaluuHbl, MoXeT BbiTe peanu3oBaHa ¢ nomolbid SCS B pamkax HacTosLwero
ctaHgapTta. SCS moxeT cogepxatb oauH unu Heckonbko SRP/CS, a Heckonbko SCS MOryT COBMECTHO UC-
nons30BaTth OAWH UNu Heckoneko SRP/CS (Hanpumep, norudeckuii BNok, aNeMeHTsl yNpaBneHnsi MTUTaHNEM).
Takxe BO3MOXHO, YTo oanH SRP/CS peanuayeT kak dpyHKuMM Be30nacHOCTH, Tak U (PYHKLWW, HE CBA3AHHbIE
c 6esonacHoCThH.

MpumedvyaHune — MHAOWKaTOpbl NpeaynpexaeHns o HeMeaneHHblx genctenax cm. B ISO 19014-1:2018 (npu-
noxeHue B).

HekoTopbiM cucTEMaM Ha MOBUMBbHBIX MallUMHax HeobxoauMMo ocTaBaThesl B paboTocnocobHOM COCTO-
AHMKM BO Bpemsi oTkasoB. ISO 13849-1:2015 gonyckaeT 370, HO HeOoOXoAWMbI OONOMHUTENbHLIE Mepbl A4S
rapaHTuM 6e30nacHOCTN M OTCYTCTBUA KOHMIIMKTOB napasfienbHo edCTBYIOWNMX CUCTEM B COOTBETCTBUM C
TpeboBaHUAMU 3aABNEHHON apXUTEKTYPbI.

MpunoxeHune C ycTaHaBnMBaeT MUHWMAarNbHbIE TpebOBaHUA, KOTOPbIE AOMKHbI ObITh BbINOMHEHLI ANS
MCcnonb30BaHUA cuctem, nogcuctem n SRP/CS, pa3paboTaHHbIX M OUEHEHHbLIX MeTogamMu, OTMUYHbIMUK OT
ycTaHoBMNeHHkIX B cepun 1ISO 19014.

6.2 OOwme TpeboBaHuA

Mocne onpepeneHusa dyHKUMA BezonacHocT SCS TpeboBaHMA K PyHKUMSM Be30MacHOCTM OOIMKHbI
ObITb 33a40KYMEHTUPOBaHbI. B TedeHne xu3HeHHOro uukna TpeboBaHus GesonacHoCTU AeTanuaupyrTcst U
YTOYHSAOTCS Ha Mepapxuyeckux ypoBHsix. Bce TpeboBaHus 6e3onacHocTH AoMxHbI BbiTh ONMCaHBl TakuM 06-
pas3oM, 4ToBbl OHW BbINY 0QHO3HAYHBLIMK, OCYLLECTBUMbBIMUW OIS peanusauun 1 cornacoBbIBanncsL ¢ Apyrumm
TpeboBaHMaMMU.

MpW NPOEKTUPOBaHMW HEOBX0AMMO YUYUTEIBATL CNeayoLLee:

- KOH(MUKTYIOLWWE BXOAHBIE UMW BLIXOAHBIE CUTHANbI;

- MOTepK 3HEeprum curHana v cpabatbiBaHus Nwbon U3 cuctem (Hanpumep, pasgenkHasi nogada Macna
ONSA KaKOoro kaHana, pe3epBHble UCTOYHUKWM nuTadusa ana ECU);

- koHdnuKkTyOWMe Ge3onacHble COCTOSHMA, TpebyeMble HECKONMbKMMK TUNamn OTKa30B, KOTOPbIE pe-
LIAeT CUCTEMA;

- cucTemsbl, Tpedyowme dyHKLUOHMPOBaHUS BO BpeMS 0TKa3a;

- HE33aBUCUMOCTb MPOLECCA OLEHKN OT NPOLIecca NpoeKTUPOBaHUS;
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- Korga SCS npegHa3HavyeHbl AnA CMHXPOHHOINO MCNonb30BaHWA (Hanpwmep, daBTOMaTmnaaunsa 33,0,8‘4),
CUCTeMa ynpaBneHua OorxHa BbITb CNpoeKTupoBaHa Takunum oGpaaom, YTOObI YMEeHbLLUAaTb ONacHOCTU N3-3a
OTCYTCTBMA CUHXPOHU3ALMNN.

MpumeyaHune — lNpuMepomMm TakouW cuHXpoHusauum EMM aenseTca cTpena, pyKosTb W KOBLU 3KCKaBaTopa,
KOTOpbIE YNPaBnATCS O4HOBPEMEHHO.

6.3 KoHcTpykuusa obopygoBaHusA

AnnapatHada cTpykTypa SCS moxeT obecne4yvBaTe mMepbl (Hanpumep, M3bblTOYHOCTb, pasHoobpasuve
¥ MOHWTOPWHT) ANA NpefoTBpalleHns, obHapyXeHus unu gonylleHus owmnbok. MNMpakTuyeckne mepbl MOryT
BKITHOYaTb M30bITOYHOCTb, pa3Hoobpasvie U MOHUTOPUHT.

Mpouecc paspaboTtku annapaTHoro obecneveHns JOMKeH COOTBETCTBOBATL cTaHaapTy 1ISO 13849-1:2015,
Kak yKazaHo B npunoxeHwy E. PaspaboTymk OMmKeH HavyaTbk C YPOBHS CUCTEeMbI, r4e onpeaerneHsl yHKUMn
Oe30nacHOCTM 1 CBA3aHHbIE C HUMK TpeboBaHus.

Cuctema moxeT 6biTb pasbuta Ha nogcucTeMbl Ana obneryeHns paspaboTku.

Tam, roe 310 NPUMEHUMO, Kaxaasa dpasa uukna pa3paboTku fomkHa ObiTe NpoBepeHa.

Ha pucyHke 1 nzobpaxeH npouecc paspabotkn obopygosaHus B Buge V-mogenu. [ins paspaboTkm mMo-
eT BObITb UCNONb30BaH NHOM NpoLlecc NPOEKTUPOBAHWSA, COOTBETCTRYLWMIA TpeboBaHusam 1ISO 19014.

PaapaboTra HenesmaHma
oSopynoBaHMA, MHTBIPHPOBAHHOMD
OTHOSAWAMEA K MCS ofopynoBaHus
-~
Mpoeepka
Baar
Tpeﬁ:m;ynoaanmo ™ e BasaliacncTy
obopygoeaHua
F 3
w
ADMTEKTYDA M YCTRORCTED Wrrerpaumn
oGopyacEaHWA ofopyaosaHua
F 3
Yotpoiicteo Wenemanun
NOACHETSMB 4 NOACHCTEME
050PYACBAHWA 0GOPYACBAHHA

PucyHok 1 — V-mogene paspaboTkn obopygoBaHus

7 OueHka 3chpeKTUBHOCTU 3aLUUTBI CUCTEM

7.1 JOCTUrHYTLIA YPOBeHb 3D (heKTMBHOCTHM 3aWwnThLI MawnHel (MPL,)

HocTturHytasn adhpeKTMBHOCTb 311IeMEHTOB, OTHOCALLMXCA K obecneyveHnto 6e3onacHocT AN BbINOMHe-
HUA dyHKuMK BesonacHocTu BeipaxaeTcs yepes onpegeneHne MPL .
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HOomxHa BbITb NpogeMOHCTPUPOBaHa M 3a00KYMEHTMpPOBaHa CnocoBHOCTL BbIMOMHATL (PyHKUMIO Bes-
OMAacHOCTH B OXKWUAEMbIX YCNOBUSAX OKpY>KatolLen cpeabl, kak ykazaHo B ISO 19014-3.

MNpouenypa oueHkn MPL, cnenytollas:

a) onpefensoT pabodyko cpegy 3aNeMeHTa UM YPOBEeHb Harpyaku;

b) noeHTMULUPYIOT SNEMEHTHI;

C) MAEHTUDPULMPYIOT M OJOKYMEHTUPYIOT UCKITIOYEHWUsT OTKa3oB (nogpasgen 7.2) unv ¢ NoMoLLb COOT-
BETCTBYIOLLEro aHanusa cuctemsl (Hanpumep, FMEA, aHann3a gepesa OTKasoB W T. 4.);

d) paccumuteialotr MTTF (cm. ISO 13849-1:2015, npunoxenne D) n cnegyet ybeantscsa, 4to MTTF
COOTBETCTBYET TpebyemoMy ypoBHo (cMm. ISO 13849-1:2015);

€) onpepnensawT, MOXeT N obopynoeaHne obecneunte Tpebyemblin ypoBeHs DC (ISO 13849-1:2015,
npunoxeHue E). [Ina cucTem, NCnonb3yloLMX B3aMMoAeNncTBUe nporpamMHoro obecnedeHus onsa onpege-
JIEHWA OUAarHOCTMYECKOro OXBaTa, 3TOT aHanmn3 MOXKET TONbKO OnpeaennTb, 4OCTYNHO nu obopynoBaHue 4ns
nogaep:xkn DC, HO He NPoOBEPUTL, BbiNoNHeHsl N Tpebosanua kK DC ans cuctemsl;

f) npu HeobxogumocTn paccmatpusatoT CCF (cm. 1ISO 13849-1:2015, npunoxeHune F);

g) yuuThIBaKOT cuctemaTudeckne otkasbl (ISO 13849-1:2015, npunoxeHue G);

h) yu4uTbIBaTH BO3MOXHOE B3aUMOOENCTBUE C APYIMMU hyHKLUSIMIK BE30MacHOCTY;

i) ons npoektupoBaHust FPGA n ASIC — cm. IEC 61508-2:2010, npunoxeHusa E unu F.

[ononHuTenbHyto nHdopmauunio o6 oueHke yHKUUKM Ge3onacHoOCTH cM. B npunoxeHun D.

7.2 OueHka 6e3onacHocTu obopypoBaHusa

7.2.1 O6wmMe NonoxeHuUs

B ISO 13849-2:2012 (npunoxeHus oT A go D), nepeyncneHbl 0TKasbl, UCKITHOYEHUS OTKA30B 1 HeUCNpaB-
HOCTM ANS pasnUyHbIX TUMOB 3MTIEMEHTOB; 3TW NEPEYHUN HE ABMAKTCA UCYepnbIBaLWMMU. [pu HeoBXxoaMMOCTH
OOMMKHbI BbITh pAaCCMOTPEHbLI U NEePEeYNCeHbl LOMNONMHUTENbHbIE OTKa3bl, UCKIMHOYEHUA OTKA30B U HEUCMPAaBHO-
CTUW; B TaKMX Crny4vasix Tarke fomkeH bbiTe paspaboTaH MeToq OLEeHKN.

[nsa onpepeneHus 0TKasoB M UCKMIOYEHUI OTKa30B HEODBX0OMMO BbIMOMHWMTE aHanwu3 BUAOB M NOoCnen-
cTBui oTkaza (FMEA), aHanu3 gepeBa 0TKa30B MMM aHANOMMYHbIA aHaNM3 CUCTEMBI.

7.2.2 PaccMmoTpeHUe OTKa3oB

B ob6uem cnyyae MOXHO paccMaTpuBaTh crefyolline KpUTepum 0TKa30B:

- ecrnu n3-3a 0TKasa Apyrue anemMeHTbl BbIXOAAT U3 CTPOS, TO NePBbIA 0TKa3 BMECTe CO BCemMu nocneny-
IOLWMMK OTKa3aMK JOMKeH paccMaTpuBaThbCs Kak oguMH OTKas;

- gBa wnu bonee oTkasa, MMeLWwmne ObLLYI0 NPUYKHY, JOMKHBI paccMaTpyMBaTbCA Kak OauH OTKas (M3-
BecTHbIW kak CCF);

- OOHOBpEMEeHHOe BO3HWKHOBEHWE OBYX UMW Gonee 0TKA30B, MMEKLLMX pasHblie MPUYUHBLI, CYUTaAETCA
KpalHe MarnoBepOosATHLEIM W, CriedoBaTernbHO, He paccMaTpuBaeTcs.

7.2.3 NcKknw4veHWe OTKa3oB

WcknodeHns 0TKas3oB MCMOnb3yloTcA Npu paspaboTke annapaTHoro obecneyYeHusl Kak cpeacTBoO npu-
OCTaHOBKWM MEXaHW3MOB OTKa3a, BeOyLUnX K U3BeCTHbIM ONacHOCTSIM, B COOTBETCTBUMW C NPU3HAHHLIMUK Nepe-
LOBBLIMW OTPAacneBbIMK MpakTUkamMu. ckrnoyeHne oTkasa — 3T0 KOMMPOMUCC MeXay TexHUu4eckumu Tpeboga-
HUAMM 6e30MacHOCTM M TEOPETUYECKO BO3MOXKHOCTLIO BO3HUKHOBEHMWSA OTKa3a.

ckntodeHre oTkaza MOXXET OCHOBLIBATBCA Ha CNEayHLMX KpUTeprsax:

- TeXHWYeckasi HeBepOATHOCTb BO3HUKHOBEHWS HEKOTOPbIX OTKA30B;

- OBLWEenpUHATBIA TEXHUYECKUI OMbIT, HE 3aBUCSALLMIA OT paccMaTpUBaAeMOro NpUMeHeHNs;

- TexHudeckue TpeboBaHMsA, OTHOCALLMECH K MPUMEHEHUIO M KOHKPETHOM ONMacHOCTH.

Ecnu oTkasbl UCKMIOYEHbl, B TEXHUYECKON AOKYMeHTauuWM JorkHo 6biTb npueedeHo nonpobHoe obo-
CHOBaHWe.

WcknodeHnsa oTKa30B MOTYT NMPUMEHSTBCS Yepes CNEeaYLL Y0 Mepapxuio.

1) OTka3s no H6aze 0TKa30B — MOCNe BbIIBNEHUA BCEX OTKA30B, HEKOTOPbLIE OTKa3bl MOryT DbITb MCKIHOYe-
Hbl Ha OCHOBaHWM BbllleyKa3aHHbIX KpUTEPUEB; Te OTKas3bl, KOTOPbIE HE UCKMoYEeHbl, MOryT 6biTb 06paboTaHsl
OMarHocTUYecKMMM cpefcTBaMy B CUCTEME YNpaBIeHns.

2) YpoBeHb 3MEMEHTOB — €CI BCe U3BECTHble 0TKa3bl SCS MoryT ObiTb MCKIMHOYEHBI 13-3a OLIMBOK Ha
YPOBHE 3MEMEHTOB, TO 3MEeMEHT MOXET BbITh NOMHOCTLIO UCKITHOYEH M3 OTKA30B.

3) YpoBeHb CUCTEMBI — E€CMM BCE OTKa3bl BO BCEX 3fIEMeHTax YCTPaHeHbl MyTeM WMCKIIOYeHWsl OTKa-
30B, aHanu3 ruapaBnMyeckux CUCTEM MOXKET BbiTb BbINOMHEH C UCMNoNnb3oBaHneM npouecca HSR, onucanHoro
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B 7.4. MexaHW4Yeckne CUCTEMbl MOTYT BbiTb MCKIHOYEHbl M3 OTKA30B Ha YpPOBHE CUCTEMbI, €CNN 3MEMEHTDI
CMPOEKTMPOBAaHbI C YYETOM COOTBETCTRYIOLWEro koadduynerta 6esonacHocTu, a TpeboBaHMsA No TEXHUYECKO-
My oBCcnyMBaHWIO ONA NoAAepX)KaHUsA NpaBunbHON PYHKLMOHANEHOCTU CMCTEMBI BKMIOYEHb! B PYKOBOACTBO
no 0BCry>XMBaHUIO U PEMOHTY B COOTBETCTBUM C pasgenom 8.

7.2.4 CpepHee Bpemsi HapaboTKu Ha onacHbI oTkas (MTTF )

Mpouecc onpeaenenunsa MTTF  onucan B ISO 13849-1:2015 (nyHkT 4.5.2). B T0 Bpems kak ISO 13849-1
peKkoMeHayeT NpUHLUMNManbLHoe NpeanonoXxeHne o YacToTe onacHbix otkasos 50 % (Hanpumep, B4 = 2B ;).
MOXHO MCMONb30BaTh Honee HU3KYLo 4acToTy OTKa30B, eCnv 9TO NOATBEPKOAeTC sl aHann3om (Hanpumep, am-
nUpUYecKkMmMm gaHHeimmn, FMEA).

7.3 OmarHocTtuyeckuin oxeart (DC)

7.3.1 DC ESCS

Cwm. ISO 13849-1:2015 (nyHkT 4.5.3).

7.3.2 DC N/ESCS

DC He3neKTPOHHLIX CUCTEM onpefenseTcsl OOHWMM UMW HECKONBKUMW U3 CriefyoLMx (hakTopoB.

1) Beibop Hanbonee noaxoasLEro aHanorM4yHoro TUNa OLEeHKW OMarHoCTMYecKOoro oxeara B COOTBET-
ctBuM ¢ ISO 13849-1:2015 (npunoxeHue E). Hanpumep, NOABWXKHLIA KNanaH, CPAaBHUBAKLLMIA LaBNeHue
Macra W BbINOMHAKLWWA OeNCTBME HA OCHOBE 3TOr0 AABMEeHWs, CPaBHUM C HernpepbiBHbIM MOHWUTOPWHIOM;
cnepoBaTenbHO, MOXHO NOCTaBWUTh 0UEeHKY 99 %.

2) Pacuet npouenTa DC ¢ nomowbio FMEDA.

3) WcknodeHWe OTKa30B MOXET MPUMEHATLCA KO BCEM WIM HEKOTOpPLIM OTKa3am. Ecnu aTo genaetcs
AN HEKOTOPLIX OTKA30B, HO He AMs BceX, To Heobxoaumo ByaeT paccuMTaTbk cooTBeTcTBYoWMiA DC.

4) MNpaAmMas MexaHW4Yeckas CBA3b 3MEeMEHTOBR MOXeT paccMmaTtpueaTtecs Kak 99 % DC.

7.4 Mepbl N0 CHUXEHUIO OTKA30B rMapaBNM4YecKMX CUCTEM HA CUCTEMHOM YPOBHE, OCHOBAHHbIE
Ha HaJexXHoCcTU rmgpaenu4veckon cuctemsl (HSR)

7.4.1 O6LwWMe NonoxeHns

OueHka MPL, rmapaBnuyecknx cUCTEM PYNEBOro ynpasneHus U TOpMoxeHus TpebyeT oueHku oTka-
30B 3MEeMeHTOB B OCHOBHOM KaHane ynpaBneHus. M3-3a xapakTepucTUK rugpaBriuvyeckux aneMeHToB U KUX
npumeHeHna B EMM 3Tu oTkasbl He MOryT BbIThb yCTpaHeHbl C NMOMOLLbK METOAOB OBHApPYXEHWUS OTKa30B,
MCNONb3yeMbIX B 3MEKTPOHHbIX cucTemax. bann oueHkn HSR onpepenseTcs ¢ MCNONb30BaHUEM KpUTEpU-
eB, npuBefeHHbiX B Tabnuue 1. OCHOBOWM 3TON OLIEHKW ABNAETCHA HaAeXHOCTb KOHCTPYKL MWW rMapaBrnnyeckon
cucTemebl B ycnoeusx 6esonacHoctu EMM. Kputepum B Tabnuue 1 0CHOBLIBAKOTCS HA OCHOBHLIX NMPUHLMNAX
©e30MacHOCTW, KPUTEPUSX UCKITHYEHUS] OTKA30B W NPOBEPEHHLIX NMpUHLUMNax 6e3onacHocTK (HanpyMMmep, us-
noxeHHblx B 1ISO 13849-2:2012, a Takke Ha NPU3HaHHbLIX NepeaoBLIX MeTodax NPoeKTUPOBaHUA, pa3paboTku
u npou3BoacTea rugpaenuyeckux SCS).

MprumedaHune — OTW KPUTEPHMU MOTYT TaKKe NPUMEHATLCA K TMAPaBNMYecKUM CUCTEMaM, He UCMOoMb3yeMblM
ANs pyneBoro ynpasneHnsa 1 TOPMOXKEHWSA, HO, YYWUTBIBaA, YTO 3TW CUCTEMbI 0BbIMHO OTHOCATCA K KaTeropuu 1, ncnonb3o-
BaHWe Tabnuuel 2 Ang pacyeta DC He TpebyeTcs Ang aHanusa cucTembl kateropum 1.

7.4.2 PacueT oueHkun HSR
OueHka HSR onpefensietcsi B NpoLeHTax no cregylowen popmyrne

t

r =———-100,
100-¢q
roer — HSR;
g — CyMMma KpUTepWeB, KOTOpble He CHWKalT BEepOATHOCTL OMAaCHOro oTkasa Ans npegronaraeMoi
yHKuMKM Be3onacHoOCTH, KOTOPYH hyHKUMA Be30nacHoCTH CMsrvaeT;
t — npeacraenset coboli CymMMy OCTanbHbIX MPUMEHUMbLIX KPpUTEPWEB, KOTOPbIM YOOBReTBOpseT
cucTema.

KpuTepui, KOTopoMy cucTeMa He YOOBNETBOPSAET, He AOMKEH BKMYaTbes B . (Hanpumep, BTOPUYHLIA
MCTOYHWK 3HEpPrnn He DyaeT NpUMEHVMbIM KpUTEpPMEM A5 CUCTEMbI G MPYKMHHBIM MPUBOLOM W TMapasnvye-
CKMM pacLenneHuem, rge 6esonacHoe COCTOAHME CUCTEMbI HAXOAMTCS BO BKITIOYEHHOM COCTOSIHWM).

Kaxabin SRP/CS B oLeHMBaeMon ruapaBnu4ecko cMcTemMe AOMKEH COOTBETCTBOBATb TpeboBaHMAM
no 3afaHHbIM KPUTEPMAM ANA nonyyvyeHnsa banna. YacTudHblie oUueHKW He OonycKakTes (HanpuMep, ecnu ume-
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eTCsA TPU KnanaHa 1 TONbKO ABa W3 HUX COOTBETCTBYIOT 3a4aHHbIM KPUTePUAM, TO OLeHKa No KpuTepusam bydet
paBHa Hynio).

MmOopaenuyeckre CUCTEMbI OOIDKHBI COOTBETCTBOBATL TpeboBaHusam ISO 13849-2:2012 (nyHkTbl C.1 M
C.2). NcknioveHne 0TKA30B MOXET NPUMEHATLCA HA YPOBHE 3NIEMEHTOB, eCiy BCe NMPYMEHUMBIE OTKa3bl MOTYT
BbITh MckNoYeHbl B cooTBeTcTBUM C ISO 13849-2:2012 (npunoxeHue C).

Tabnuua 1— Kputepuu oUeHKU HaOeXHOCTU rMApaBnnMYeckon cUcTeMsl

Cchbinka Kputepuia Bannkl

A 3aBblleHne pasMepoB 10
(HanpvMep, JOCTATOYHbIM 3a30p KnanaHa, NPSMOMUMHENHOCTb U LMMUHAPUYHOCTD)

Mepbl NPOTUBOAEWUCTBMSA MPUNMMAHWIO UMK NMPOKPYYMBAHUWIO KNanaHoB 10

C Mepkl npoTMBOAENCTBMA HEXENATENBHOMY TMAPABNNYECKOMY BO3AENCTBUIO 10
(HanpwvMmep, NogadYa BLICOKOrO AaBneHus Ha oba nopta rugpoMoTopa)

D BTOPWYHLIA ~ UCTOYHUK  3HEPrv  (Hanpumep, MPYKWUHHBIA ~ akKyMynsaTtop)  wunu 20
OTKa30yCTONYMBAS KOHCTPYKUMSA NPy NOTEPE NEPBUMYHOIO MCTOUYHUKA SHEPTN

E MegneHHo UNu cTyneH4aTo NPorpeccUpyowvin oTkas (HanpuMep, cHkeHve addeKTuB- 10
HOCTW YCUNUTENSA PySIEBOro yrpasneHns nepes onacHbiM OTKa3oM)

[MpepnoTBpalleHue paspeiBa WnaHra (HanpumMep, oT NPOHUKHOBEHWUA Mycopa/UMcTUpaHus) 10
G B cucteme nogaepxupaetca Tpebyemasn ynMctoTa rugpaBriuyeckomn XUOKocTu 10
Mepbl nNpoTMBOOEWACTBMA  KaBWTaUMKW, BbI3BAHHOW aspauvMel WnM  BSA3KOCTBHO 10

FM,’J,paBJ'IMl-IECKOI?I KNOKOCTU

Mepbl npoTuBogercTBusa npobneMam C nepefaqven gaBneHWs, Bbl3BaHHbIM aspauuen 10
UMY BA3KOCTBIO MMAPaBNUYECKON XNOKOCTH (HanpyMmMep, BEHTUISLMOHHBIW KOHTYP)

Bcero 6annos

Tabnuua 2 onpegenser DC, ¢ koTopbiM koppenupyeT gaHHasa oueHka HSR, n MPL, moxHo onpege-
nUTk, ncnonb3ya aTo 3HadveHne DC, kateropuio apxuTekTypbl cuctemsl, MTTF  u CCF, aganTuposaHHble 13
ISO 13849-1:2015 (Tabnuua 6.)

Cwm. Tabnuuy 3 onsa obbacHeHusa kateropun 2M.

Ta6nuuya 2— Koppenaunsa HSR u DC ans onpeaenexdua MPL,

Bannel HSR | 3keusaneHTHuIn DC MPL
MTTF4 = cpeaHui MTTF4 = BbICOKM#A
KaTeropus B Kateropus 2M Kateropus 1 Kateropusa 2M
071 50 % no 80 % 60 % MPL_ =b MPL_,=b MPL,=¢ MPL, =¢
Cebliwe 80 % 90 % MPL,=b MPL,=c MPL,=c MPL, =d

Cwm. npunoxeHwe B ansi npuMepoB OUEHOK C UCMONb3oBaHneM Wwkansl HSR.
7.5 Knaccudumkauma kateropum

7.5.1 Obuee

HomkHa ObiTe BeiOpaHa COOTBETCTBYIOLLAA apXMTeKTypa, oTBedawwas TpeboBaHusam K cucteme. Pas-
HoOGpa3ne BO3MOXKHLIX CTPYKTYP BEMWMKO, HO OCHOBHbIE KOHLEMLMM OBLIYHO cXOxuK. Takum obpasom, Bonb-
LUMHCTBO CYLLECTBYOLLNX CTPYKTYP MOXHO OTHECTU K OOHOW M3 KaTeropui, onucaHHeix B 1ISO 13849-1:2015
(nogpasgen 6.2); ogHaKo Ons HEKOTOPLIX KOHCTPYKLMWIA, UCMONb3YEMbIX B CUCTEMAax PYNEeBOro ynpaBleHus
N TOpPMOXeHuWs, TpebyeTca ajanTauns M3-3a XapakTepucTUK MMOPaBfMYeCKON CMCTEMbl, XapaKTepHbIX Ans
EMM. [Ing kaxOon kaTeropuu gaetcs TUNUYHOE npeacTaBneHne B BUOe DNok-cxeMbl, CBA3aHHOW ¢ be3onac-
HOCTbLI. TN TUNKUYHLIE peanu3aLnyM HasblBalTCA HAa3HAYEeHHBIMY apXUTEKTYpamMuM U NEPEYNCTIEHbl B KOHTEK-
CTe KaXadoW U3 crefylLwmx KaTeropui.
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HekoTopble SCS o4eHb CnoXHbl U He 06A3aTensLHO TOYHO COOTBETCTBYHOT OOHOW M3 HasHa4YeHHbIX apxm-
TekTyp. [poeKkTbl, OTBEYALWNE CBONCTBAM COOTBETCTBYIOLLEN KaTeropuun, B LIENOM IKBMBAMNEHTHbI COOTBET-
CTBYHOLLEN KATEropui HasHa4YeHHON apxUTekTypbl. Ha pucyHkax 2 u 3 nokasaHbl obLiMe apXUTeKTypbl, a He
KOHKpeTHble npumMepbl. OTKNOHEHWE OT 3TUX apXUTEeKTyp BCerga BO3MOXHO, HO NioBoe OTKNOHeHUe LOMKHO
OblTb 06OCHOBAHO C MOMOLUBK COOTBETCTBYIOLLMX AHANUTUYECKUX MHCTPYMEHTOR, 4EMOHCTPUPYIOLLUX COOT-
BETCTBUE CUCTEMbI TPEGYEMOMY YPOBHIO 3(hhEKTUBHOCTM 3almThl. [na ansTepHaTMBHbIX apxmutektyp HFT n
nwobble apyrne TpeboBaHWsi OMKHBI OCTABaThHCH IKBMBANIEHTHLIMKW COOTBETCTBYIOLEHR KaTeropun. HasHaveH-
Hbl€® apXMTEeKTYpPbl AOMKHbLI pacCMaTpMBaTLCA Kak NOrMYecKne CXemMbl, a He NPOCTO NPUHLKUMMANbHLIE CXeMbI.
Ons kaTeropuin 3 1 4 370 03HAYaeT, YTO He BCe ANeMeHThl obs3aTensHo duandeckn oyBbrnmpoBaHsl, HO cylLue-
CTBYIOT pe3epBHbIe CPeacTBa, rapaHTUPYoLWMe, YTO OTKa3 He NpuBeaeT K notepe dyHKLMK GesonacHoCT (Ha-
npumep, ECU ¢ napannensHoi 06paboTkoid, NnepekpecTHbIM KOHTPONeM M BHELWHUMM AaTYMKaMM OTHOCUTCS
K kaTeropum 3 unu 4).

B tabnuue 3 npencrtasneH o63op kateropuin SCS, TpeboBaHWii U NOBEAEHMSA CUCTEMbI B Cryvae oTKa-
30B. PekomeHayeTcsi CNonb30BaTh NPOBEPEHHbLIE 3rneMeHTbl. [TpoBEpPeHHbIM 3NeMeHTOM AMs NTPUMEHEHNs,
CBA3aHHOTO ¢ 6e30MacHOCTLI0, A0MKHbI BbiTh 3MEMeHTbI, KOTOPbIE:!

a) LWMPOKO WUCMOMbL30BaNWUCh B MPOLUNOM C YCREelWHbIMU pesynsTaTaMi B aHanorMyHbiX NpUMeHeHnsx
Unn

b) naroToBneHbl M NPOBEPEHbI C MCMONb30BaHWEM MPUHUUMOB U TEXHOMOMMA, AEMOHCTPUPYIOLWKUX NpU-
rOOHOCTE WM HAZEeXHOCTb AN NPUMEHEHWIA, CBA3aHHbIX ¢ 6e3onacHoCTbo. Mcnonbayemble MeponpuaTus no
NPOEKTUPOBAHMIO N NMPOBEpKe AOIMKHBI BKMOYaTL (rae NpUMeHnMOo):

- COOTBETCTBME ONpenerneHno NpoBepeHHOoro 3reMeHTa B HacTosLLEM cTaHOapTe;
- CTEeHOOBbLIE UCMBITAHMA HArPy304YHOM CMOCOBHOCTU M DYHKLIMOHANBHOCTH,

- KOHTPOIbHLIE NCMBITAHMA Ha HArPy3KW C COOTEETCTBYIOLUM 3aMacoM MPOYHOCTH;
- YCKOPEHHbIE UCMbITaHWA Ha AONrOBEYHOCTb;

- KOMMBIOTEPHLIN aHanua u Guanveckne KoppensuuoHHbIe NCCNedoBaHns;

- aKonoruyeckue mcnbiTaHus no ISO 19014-3;

- noapepxky Tpebyemoro MTTF 4.

MCS, koTopble KOHNUKTYIOT ¢ dyHKUMen be3zonacHocT SCS unu npuocTaHaBnMBAKT €e, AOMMKHbI
MMETL TOT e YpoBeHb 3h(PEeKTUBHOCTM 3aLUMUTEI MaLKHbI, YTo U SCS, ecnu Tonbko He ByaeT AoKasaHo, YTo
ans Hee Tpebyetca apyron MPL, B cooteetcTBUM ¢ ISO 19014-1 nnu ISO/TS 19014-5.

Tabnuya 3 — Ceoaka TpeboBaHWIA MO KaTeropusam

Kateropwma Ceopgka TpeboBaHuin MoBeneHne cuctemol MTTF, DC CCF HFT

B SRP/CS w/vnn wx 3awmtHoe | BO3HWKHOBEHME OTKasza MOXeT
obopynoBaHWe, a Takke WX | NpMBECTM K notepe OyHKUMK 5
3MnemMeHThl JoMmKHEI BbITh cnpo- | GeaonacHocTu ]
EeKTUPOBaHbI, W3roTOBMEHBI, & o
BblbpaHbl, cobpaHbl 1 06bean- (é’. %
HEHbl B COOTBETCTBUM C NpW- o = o)
MEHVMbIMU CTaHOapTaMu, YTo- g T 2 0
Bbl OHM MOIMKU NPOTUBOCTOATH 'Q 3
OXKUO3EMOMY  BO3OEWCTBUHD. o £
[omxHel 1Mcnonb3oBaTbCA OC- lf
HOBHble NpuHUMMLI ©Be3onac- @]
HOCTH

1 MpumenstoTca TpeboBaHMA ka- | BosHMKHOBEHWE OTKasza MOXET o
Teropun B. JomkHbl MCNONb30- | NPUBECTU K NOTepe yHKUMK Bes- s =
BaTbCA NPOBEPEHHLIE ANEMEH- | onacHOCTU. Q¢ dEKTUBHOCTL 3a- 3 5 o Z 0
Tbl U MPOBEPEHHbLIE MPUHLMNGI | LWUTEI MallWHbI BbILLE, YEM Tpe- 5 x - 2
BesonacHocTn ByeTca anga cuctemel kateropun B L 2
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lpodomxerHue mabnuuyel 3

Kareropus Ceopaka TpebosaHui MosepexHue cucTembl MTTFd DC CCF HFT
2 [omkHel npumeHsTeca Tpebo- | Bo3HWKHOBEHME OTKa3a MOMEeT o
BaHWA kaTeropun B u ucnons- | npuBecTu k notepe yHKUMK Be3- o
30BaTbCH MPOBEPEHHBIE MPWUH- | ONACHOCTK, HO NPEeANPUHUMAKOTCS =
uunbl 6e3onacHoOCTU. PYHKUKMA | AEWCTBUA L5 CHUKEHUA puUCKa, 2 i
6e3onacHocTu JorkHa npoee- | ceasaHHoro ¢ otkazom. O6Hapy- ’g 8 E
PATLCA 4Yepe3 COOTBETCTBYIO- | 3KEHWE OTKa3a BO BXOOHbLIX WU Bbl- 2 g & 0
Lne NPOMEXYTKA BPEMEHU CU- | XOOHBIX YCTPOWCTBAX OCYLLECTBU- e '9 é_
CTEMOW ynpaBneHns MalvHOW | MO BO BPEMS UM A0 CreayoLWwero g
obpalleHus Kk dyHKuMKM Besonac- ﬁ
HOCTU @]
2M TpeboeaHua kateropuu 1 npu- | Bo3HUKHOBEHWE OTKasa MOXEeT 1= o
MEHSIIOTCH K MMapaBnuyeckum | NpMBecTu k notepe dyHKUMM 6ea- 25 ?r‘a
SRP/CS. TpebosaHua kaTero- | onacHOCTK. E E =
pun 2 npumeHsaoTca K apyrum | OTcnexueaetcs cnocobHoCTh cu- e % S 3
TEXHOMOTNAM CTEMbI BBLIMOMHATL (OYHKUMIO MK - s =
NPYMEHUMbIE OTKAa3bl SBMASKOTCS § 3 2] T
VCKIMTIOYEHHBIMU. =Sz % 3 S
Cuctema ByneT pearupoBaTb nNpu g E & § 24 0
HanW4nmM HEUCKITIYEHHOIO OTKa3a g 8 >z ki
SE | 98| F
Q
=3 | &%
25 | o8
T8 | 8¢
s | 28
o - I g
nQ =
@ R o
3 [omkHbel  npumeHaTeca  Tpe- | Mpy BO3HUKHOBEHUWM OOWHOYHOMO
6oeaHus kateropum B n wc- | otkaza dyHkuma ©GeszonacHocTr
NnonbL30BaTbCA MPOBEpPEHHbIe | BCcerga BbINOMHAETCH, HO Hako-
NPUHLMNGI BesonacHocTh. | NneHne HeoBHapyXeHHbIX — OT- g g
3nNeMeHTbl CUCTEM, CBA3AHHLIX | KA30B MOXET MPUBECTM K NoTepe X =
c obecnedernem 6ezonacHo- | dyHKuMKM BesonacHocTu. Hekoto- 2 2 .
CTW, OOMKHbI ObITb CKOHCTPY- | pple OTKasbl BO BXOAHLIX, FOTU- g g g
VpoBaHbl  Takum  06pa3zom, | YECKUX U BLIXOOHBIX YCTPOUCTBAX = = 2 1
4YTOBbl eAMHWYHBLIA OTKa3 nio- | 0bHapyXMBalOTCA BO BpeMsA MW g g Q.
6oro U3 9TUX SNEMeHTOB He | 0O cnegywllero obpalleHus K &5 5 =
npuBoaun K notepe cyHKkuMmM | dyHKuMKM BesonacHocTm S &
6e30NacHoOCTU, U BCAKUA pas, 5 o)
Korga 3TO npakTUYecku ocy-
LECTBUMO, €OMHWYHBIA OTKa3
oBHapyxuBanca
4 HomkHbl  npumeHsaTecs  Tpe- | Mpy BO3HUKHOBEHWW — OOMHOM-
6oeaHus kateropunm B n wc- | Horo otkasa oyHkums ©Oesonac-
NonbL30BaTbCA  MPOBEPEHHBbIE | HOCTU BCeraa BLIMOMHAETCH, HO
NPUHLMNGI besonacHoCTW. | HAKoNNeHMe  HeobHapyXeHHbIX
3NeMeHTbl CUCTEM, CBA3AHHLIX | OTKA30B MOXET MPUBECTH K MOTe- = = §
c obecneyeHvem 6GeszonacHo- | pe dyHkuum 6eszonacHocTy. Od- & = o 1
CTW, OOMKHbI OblTb CKOHCTPY- | DEKTMBHOCTL  3alUWThl  MalLMWHbI e e b
VpoBaHbl Takum obpasom, 4To- | Bellwe, Yem TpebyeTca Ans cucte- m m =
Obl eAuHWYHBIA OTKaz nwboro | Mel KaTeropum 3.
13 3TUX ANEMEHTOBR He npuBo- | Bce oTkasbl BXOAHbLIX, TOTMYECKMX
aun K notepe dyHKUMKM 6e30- | 1 BbIXOOHBIX YCTPOWCTB 0OHapy-
MacHOCTK, U eAMHWYHBIA OTKa3 | XKUBAKTCA BO BPEMS WNK [0 crie-
10
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OkoHYaHue mabnuusl 3

Kateropws Ceopgka TpeboBaHui MosegeHWe cuctTemsl I‘u’lTTFd DC CCF HFT

4 obHapy:kuBanca Bo BpeMs unu | aywollero obpaleHns K gyHKUMK
no cnepytowero obpalleHus | 6e3onacHoCTU, WM HaKoMfeHne
K byHKUMM Ge30nmacHOCTU, HO | OTKA30B HE MOXKET NPUBECTH K MO- = = E
ecrnun 310 oBHapyxeHne HeBO3- | Tepe hyHKL MK Be3onacHOCTK g & o 1
MOXHO, HakornneHwe HeoBHa- g g 5
PY>KEHHBIX OTKA30B He [OIMKHO m m =
npuvBOAUTL K noTepe yHKUUK
BezonacHocTn

a4 ApxuTeKkTypa KaTeropumn 2 MoxeT BbiTb YyBcTBMUTENBHA K CCF.

,ELJ'IH 0603Ha4YeHHbIX APXUTEKTYpP, ONMUCaHHbIX Odanee B Ta6m4u,e 4, penarTcs cregyrwuime TUunnyHbie
npeanorioXeHnaA:

- cpok cnyx6bl, 20 neT;

- MOCTOSIHHAA MHTEHCMBHOCTbL OTKA30B B TEHEHME CPOKa CryXbbl;

- AN KaTeropuu 2 4yactoTa ucnonb3oBaHuiti < 1/100 yacToTel TECTMPOBaHMA [CM. TaKke NpUMedaHue
B ISO 13849-1:2015 (npuvnoxenune K)]; nnm TecTupoBaHWe MPOMCXOAMT HEMEeO IeHHO MPW WUCMOoMb30BaHUN
dyHKUuMK BesonacHocTu, u obliee BpeMs aAng obHapyeHWs oTkasa v NpuBeeHWst MalunHbl B BesonacHoe
cocTosHue (0BbIYHO NS OCTAHOBKWN MallWHbl) MEHbLUE, YeM BpeMs OCTWKEHWS] ONMACHOCTY;

- ansa kateropun 2 MTTF, TectoBoro kaHana npeebiwaeT nonosuHy MTTF 6asoBoro unu gyHKumo-
HanbHOro KaHana.

Tabnuuya 4 — Karteropuu ana pasnuyHbiX TEXHONOTMMIA

KaTeropus MexaHuka MHeBMaTMka mopaenuka SnekTpoHuKa 3OnekTpuka
1 v Ve v N/A v
2 N/A v Ve v N/A
3 P/A P/A P/A v P/A
4 PIA P/A P/A v P/A

N/A — He npumMeHsieTCcs;
P/A — npymMmeHseTCA napannensHo;
v — nNpuUmMeHsieTcs.

MpumevyaHne 1— Mudhopmauuto no P/A cMm. 7.6, npMMepbl — B NPUMOXeHnn A.

MpuMevyaHne 2 — CroXHbie 3MIeKTPOHHbIE 3reMeHThl (HanpuMep, MUKPOMPOLECCop, CNeLMani3MpoBaHHas
WHTErpansHas cxema) He MOryT MCMONb30BaTLCA B apXUTEKTYpe KaTeropum 1.

7.5.2 KaTteropus B/Kateropusa 1

7.5.2.1 TloaAcHeHWe K NnpuMeHeHuo kateropun B/kateropum 1 ansa N/ESCS

BONbLIMHCTBO r’MApaBNMYEcKUX U MHEBMAaTUYECKUX KIANaHOB N MeXaHWYecKUX CoeqMHEeHNA MMeloT ap-
XUTEKTYpY kaTeropuw B/kateropun 1. B criyyae ruapasnuueckoro knanaHa dyHKUMM BXo4a, NOrMK1 1 BbIXoga
BbIMOMHAKTCS 3@ CYET KOHCTPYKLMM NMPYXUHBI M 30M0THUKA BHYTPU KnanaHa. MIx MOXHO paccMaTpuBaTth Kak
BXOAHbIE, MOrMYECKUE U BEIXOAHbIE 3NEMEHTEI B OAHOM Kopryce. 3TU CMCTEMbl aHANorMYHbl CBOUM 3MeKTpu-
YeCcKWM aHanoram B TOM CMBICIE, YTO OHU MOTYT BhIMOMHATE TY e yHKUMIO, UCNOMNb3Ys APYTy TEXHOMOMMI

nepena4vun curHana. Ha PUCYHKe 2 nokasaH npumMmep cUMcTteMbl pyrneBoro ynpaslieHWUA, pea]’lMiBOBaHHOPI C NC-
nonb3oBaHMWEM OBYX Pa3HbIX TEXHOMOTMNA.

n punmedvyaHune — O,D,VIH 13 cnocobor paccMOTpeThb rpadHnrubl BXoOa, JNNOrMkKKi 1M BblXxoga B CUCTEME — pacCMO-
TPEeTb, rAe 3Heprmsa B CUrHanbHOM MnMpouecce MeHAET TUM.

HenonHbIi cncok oBLLKUX NPUMEPOB:
a) onepaTop HAXMMAET Ha neganb — 3HepPrusi MEHSIETCS C KWHETUYECKON Ha rMOpaBnyecKyto;
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b) onepaTtop HaxkumaeT Ha Negarnb — KMHETWYECKasa aHeprusi NpeBpallaeTcs B anekTpuyeckyr. CurHan
OCTaeTcs areKTpUYecknM Yepes anemeHTsl |—L n 3atem npeobpasyeTcs B ruipaBnuYeckoe AaBreHue;

C) ynpaBnsemas ruapaBlMKOR CUCTEMAa OYeHb MOX0Xa Ha b). YnpaensawLUuniA curHan npeacraBnsaeT co-
Dol HM3Koe rMapaenMyeckoe AaeneHne. Ha Bbixoge MCNonb3yeTca ruapaBnuyeckas 3Heprus BLICOKOTO AaB-
neHus.

7.5.2.2 TlpuMepbl NpuMeHeHns kaTeropuu B/kateropun 1

2
L
3
1
I
4‘4

U 6
I 2 - = A
| ¥l |
| ER—— 5 _______ N — o

1 — NOBOPOTHLIM rTMOPOUMNMHAP; 2 — Hacoc; 3 — nnaHeTapHbIA KnanaH; 4 — gaTtyuk pynesoro ynpasnexus; 5 — ECU; 6 — knanaH
pyneBoro ynpasneHus

MpumeyaHue 1 — SNeKTPOHHLIE CUCTEMbI OOLIYHO PELLAIDT, KaK pacnpedensdeTcd BXOAHas MOLUHOCTb, U
YNpaensAloT BbIXOOHOW 3Hepreir Ha ocHoBe atoro. N/ESCS MMeeT BbIXOAHYH MOLUHOCTL, HanpaBnsaeMyto Yepes OCHOBHON

KaHan, n nbo oTnpasnseT aHepruio obpaTHo B pesepByap, NMbo Mcnoneb3yeT ee ANA yNpaBneHWs MallWHOM.
MpumeyvyaHue 2-— SNeKTpoHHAs cUCTEMA MOXET OTHOCUTLCA K KaTeropuu 2, ecnu ECM umeeT BXoaHy0/BbI-

XOOHYH OUarHoOCTUKY W BbIXOoO ANA CHUXKEHNA ONacHOCTU.

PucyHok 2 — MNpuMep ABYX aHanorM4HbIX CUCTEM PYNEBOro ynpaeneHusa kateropun B/kateropuu 1 ¢ paznuyHbIMm
TEXHOMOMMAMW: TMAPaBNMYEcKas CUCTEMa PyNeBoro yrpaeneHns (BRepxy) U aHanornyHasa anekTpoHHas cuctema
pyneBoro ynpaeneHusi (BHA3Y)
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7.5.3 KaTteropwusa 2

7.5.3.1 Obwue nonoxeHus

PykoeogcTteo no ISO 13849-1:2015 (nyHKT 6.2.5) NpMMEHSIETCA C UCKMHOYEHUAMUN U PA3bACHEHUAMMU,
M3NOXEHHBLIMU B HACTOSILLEM MYHKTE.

a) Korga B pesynbTaTe OUEHKM pyUcKa yCTaHOBMNEHO, YTO Y onepaTopa AOoCTaToMHO BpeMeHW Ans pearu-
POBaHWA, MHAMKATOP NPEAYNPEXAEHUS O HEMEONEHHbIX 4eACTBMAX MOXKET UCNonNb3oBaThea B kadectse OTE
8 MPL,.=d SCS.

MpumeuvaHnne — Yacto onepatop nydwe, yem SCS nogxoauTt AnA onpeaeneHnsa NoaxXoadaLWen peakuui ons
CHIDKEHWS ONacHOCTU.

b) OTE gomkeH ObiTh B COCTOAHMIM NepeBecTu MallMHy B He3onacHoe COCTOsiHWME B TeYeHne npuemre-
MOro BpeMeHu. besonacHoe COCTOSIHME [OMKHO YMEHbLIATh ONacHOCTL, Ha KOTOPYI HarnpasneHa yHKUUs
BesonacHocTH.

c) Ecnu B doyHKkumnoHansHom brioke (ILO) nmeetcsa aea unu Gonee srneMeHTOR, BKIHOUYEHHLIX Naparnnens-
HO, U TpebyeTcs oTkas bonee YeM OOHOMO anemeHTa, YTobbl Bbi3BaTh NOTEPH (PYHKUMKM Be30MacHOCTUH, 3TOT
©noK MOXHO paccMaTpuBaTh Kak yHKUMIO KaTteropuu 3 (cm. 7.6 gns napannenbHoro gobaBneHus).

7.5.3.2 N3meHeHre kaTeropmm 2 Ha rugpaenuyeckne cucteMol (kateropus 2M)

MpuMeHeHWe apxXMTeKTypbl KaTeropun 2M coOTBETCTBYET NpuHUMNamM 1 TpeboBaHWSaM apXUTEKTYpPbl Ka-
TEropun 2, 0OAHAKO BLITMAANT HECKOMBKO MHAYe WU3-3a XapakTEpPUCTUK TMAPABNUNYECKUX 3NTIEMEHTOB U UX MpU-
mMeHeHusa B EMM, Hanpumep, B cuctemax pyneBoro ynpasneHus u TopmoxeHus. Kateropua 2M ucnone3syetcs
ans obo3HaveHus gpyroro nogxoaa, npuHaToro B 1ISO 13849 anga ctauMoHapHbIX MaLLWH.

TecToBble KaHanbl CUCTEM KaTeropun 2M He KOHTPOMMPYIOT OCHOBHOW KaHamn Ha Hanuive OTKa30B Ha-
NPSMYH0; BMECTO 3TOM0 OHWM KOHTPOMNMUPYIOT W NOAAEPKMBAKT CNOCOBHOCTL CMCTEMBI BbIMOMHATE CBOK hyHK-
Luto (HanpyuMep, Korga nojada macrna HeoCTaToqHa — NepekmYalTcs Ha BTOPUYHY nogady). [ocKonbKy
MX PEXMMbI OTKA30B XOPOLUO U3y4YeHbl, 8 UX HAAEXHOCTb J0Ka3aHa, 0TKasbl B OCHOBHOM KaHarne paccmaTpu-
BalOTCH C Mcnonb3oBaHnem oueHkn HSR B 7.4; aTa oueHka nucnons3syetca ans onpeneneHua DC-cucteMsbl.

MpumeyvyaHne 1 — lNogada macna 0ObIMHO KOHTPOMNMPYETCS 3MEKTPOHHOW CUCTEMOM, YEMNHOYHBIM KranaHom
un nogoBHBIM YCTPOWCTBOM U JOMNOSNHASTCA aKKyMyNATOPOM UMW pe3epBHbLIM HACOCOM MpY OTKa3e OCHOBHOIO MCTOYHMKA
mMacna.

MpumeyaHune 2 — JTo NpUMep «OTKA30YCTOWYMBOW» CUCTEMBI. BeaonacHoe coCTosHME 3aknoyaeTcs B CO-
XpaHeHU BO3MOXHOCTU yNpaBneHus Npy NnoMoLLM BTOPUYHOM nogayn macna. B atom cnyyae nogada macna u pynesoe
ynpaeneHve obbeguHeHbl B €uHY0 yHKUMIO0 6e3onacHocTu.

Cuctema kateropum 2M cunTaeTcst 3KBMBANEHTHON cUCTEME KaTeropumn 2 B OTHOLLIEHWM NpoLecca U Tpe-
Bosanni k pacyety MPL cornacHo ISO 13849-1:2015 (Tabnuua 6). Ha pucyHke 3 nokasaH npumep cMcTeMbl
pyrneBoro ynpaeneHusa kateropuu 2M, a Ha pucyHke 4 nokazaHa cucTemMa B Buae Brok-cxembl.

7.5.3.3 lNpumepbl rngpaBnuyecknx cuctem kateropum 2M

Tk
2

4

O

L L]

1 — NOBOPOTHLIA rMapouMnUHAOP; 2 — Hacoc; 3 — YenHOYHbIM KnanaH, 4 — nnaHeTapHbld KnanaH; 5 — Hacoc ¢ NpyMBOAOM
OT X0[0BOro Koneca

PucyHok 3 — lNpumep rugpaBnuyeckoir cuctemel kateropumn 2M
13
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MpumeyvyaHnmnme 1 — TekcT B ckobkax obo3HavaeT yHKUMKM cuCcTeMbl, He Bxogswme B SRP/CS.
MpumeyaHue 2 — TepMUHbI «LIAPOBbLIW KINanaH» W «4EMHOYHLIA KnanaH» B3anMo3aMeHsAeMbI.

| L O
{pynesoe Koneco, Bpawaiowmiics {BbIXOA, -
NoJKnveHHoe K KnanaH BpalLaloLerocs Dlapeinnei
BpalLaIcLLEMYCR KnanaHa) kanar
Knanay)
TE OTE
“HanHouHBIA ' {nopava macna TecTOBBINA
KnanaH OT KOMECHOTO KaHan

HACOCA K

BpalLialoLeMycs

KnanaHy)

PucyHok 4 — lNpumep Briok-cxembl ruapaBnuyeckon CUCTEMEI

7.5.4 KoHdnukTyrowue cpyHKUuMn 6esonacHocTu

B cnydae KOHpRMKTYOWMX DYHKLMIA Be30nacHOCT AOMKHbI ObITb paccMoTpeHbl besonacHble cocTos-
HWSA ANA HEKOTOPLIX HEYMPaBNseMbIX MPUMEHEHWIA NO CPABHEHUIO € (DYHKLMAMMW OTKa3a NpyU MCMONb30BaAHWUN.
B atom cnydae oba TMna 0TKa30B AOMKHbBI UMEThL CBOM COBCTBEHHbIE (hYHKLMM BE30NacHOCTU, KaXKabli CO CBO-
UM cOBCTBEHHBIM MPL,. OpHa 13 yHKUMA Be3onacHOCTU, BepOATHO, ByaeT umeTs Bonee HU3KNIA MPL,, uem
apyras, 1 nepexog B be3onacHoe CoCcToAHWE MOXET NepeBoaAnTb MalnHy B Hanbonee GesonacHoe COCTOsIHNE
B COOTBETCTBWM C caMmbIM Bbicokum MPL..

Mpumepom 3TOro AABMASIETCS TOPMO3HAs CUCTEMA Ha BbICOKOCKOPOCTHOM MaluuHe, rae camMonpou3BOsib-
HOE BKJIHOYEHWEe TOPMO3a M OTKas Npu MCNonb30BaHWMM TOpMo3a sBnsioTes dyHkunamu besonacHoctn. B To
Bpemsi kak Gonee Boicokun MPL, oTHOCMTCA K OTKasy TOPMO3HOW CUCTEMBI MPU UCMOMb30BaHUW, CaMOMNPOU3-
BOJTbHOE TOPMOXKEHME TakKe MOXKET ObITb ONacHbIM.

lMockonbKy OTKa3 Npu UCMonb30BaHUKM Bonee onaceH, MakcMmManbHO Be30MacHbIM COCTOSIHUEM SIBNAET-
CS OCTAHOBKA MallWHbI.

BezonacHbiM cocTosHMEM dyHKUMM Be30MacHOCTM CaMOMNpPOU3BONBLHOWM akTMBaLUKM MOXET BbITh ocTa-
HoBKa De3 KomaHZbl onepaTopa, HO Yepe3 TeCTOBbIM KaHan; OAHAaKo cregyeT yaenuTb BHUMaHue TOMY, Kak
SCS ocTaHaBnuBaeT MalKHY (T. €. TakuMm 06pazoM, YTOObI CHU3UTEL ONACHOCTL HEKOHTPONMMPYEMOTO 3aHOCa).

Mpumevyanune — KoHdnukryowme dyHkUMM Be3onacHocT MOTyT BbITh OTKA30YCTOMYMBLIMUA CUCTEMAMMU.

Ecnn MPL, koHnukTyowen dyHKun 6e30nacHOCTH OAMHAKOBbI, MOXET MCMOMb30BaTbCA apXMTeKTypa
Kareropum 3.

7.5.5 PaccmoTtpeHue SRP/CS oTKa3z0ycTOMYUBLIX CUCTEM

Cuctembl Kateropmm 2 MOryT MCMosb30BaThCs AM5 0TKa3oycTonymBbix SCS npu ycnosuw, 4To BpeMs
OTKINKAa peakuun Ha 0TKa3 COOTBETCTBYHLLMM 0B6pa30M OLEHEHO ¢ TOUKW 3peHnst pucka (T. e. COOTBETCTBYET
YpOBHK 3h(heKTUBHOCTY 3aLUUTLI, YKa3aHHOMY B MPMMeHUMOM cTaHgapTe Tvna C) u MeHblle, YeMm 4acToTa
MCMOIb30BaHUA.

Cuctemel KaTeropuu 3, UCnonb3yeMbie B OTKA30YCTONYMBLIX MPUMOXEHUSX, MOTYT (PYHKLMOHMPOBATL
KaK cMcTema c NornHbIM pe3epBupoBaHMeM. B cnyyasx, korga eavHWYHbIA 0TKa3 MOXET MPUBECTU K KOHPIMUKTY
BbIXOOHbLIX CUTHAINOB, MOXET UCMNOoNb30BaThCs M3bbiTouHasa obpaboTka dyHKUMK Be3zonacHocTu ¢ dhyHKUUER
nepeknio4YeHns MeXay OCHOBHbIM M BTOPUYHBIM KaHanamMu, B 3aBUCMMOCTW OT OTKa30B KaXJ0ro kaHana.

I puMmevYyaHne — ﬂpVI MCMNOMb30BaHUN TaKon prHI{LI,I/IM nepeknivyeHa ymeHblleHe YacToTbl TECTUPOBaHUA He
NMPUBOAUT K YMEHbLLLUEHWIO OMarHOCTMYECKOrO OXBaTa, MOCKONLKY BTOPUYHLIA KaHan He paboTaeT NOCTOAHHO.

Mpumepom SCS ¢ NocTosAHHLIM UCNONL30BaAHWEM ABNAETCA aneKkTporngpaennyeckaa cuctema pyneBo-
ro ynpaeneHus.
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7.6 KombuHauua SCS gnsa goctmkeHua obwero MPL

FOCT ISO 19014-2—2024

[na napannenbHoro o6beguHEHWUA CUCTEM MOXHO WCMONb30BaTh NpUBEAEHHble Aanee MonoxeHus.
370 MOXeT BbITh NONEe3Ho ANs OLEHKN apXWTEKTYpP, KOTOpblE HE COOTBETCTBYIOT TEM, KOTOPLIE YKasaHbl Ans
kateropuii ¢ 1 no 4. Cm. ISO 13849-1:2015 (nogpasgen 6.3) ons nocnegoBaTenbHOro 06beAnHEHNA CUCTEM.

[aHHoe cokpalleHne apXUTEeKTypbl OTHOCUTCS K Ka4eCTBEeHHbIM TpeboBaHUsIM; Konn4yecTBeHHble Tpebo-
BaHus (Hanpumep, MTTF, DC, CCF) gomkHbl NpoBepaTLCA 0TAeNbHO. Mexay 06beAnHEHHbIMK drIeMEHTaMK
He JomKHO BeITk 0TKa30s no obuwein npuynHe. Mpumep cHkenna MPL, ¢ mcnonb3osaHnem nocrneaosaTtens-
HO-MapannensHoW koMGuHaUWMK NokasaH Ha pucyHke 5.

2nemeHT 1
MPL=e

2nemeHT 2
MPL=4d

| A e . |

OnemeHT 3
MPL=4d

OnemeHT 4
MPL=¢

SnemeHrt &
MPL=d

N S

JnemeHTsl 112
QrpaHMyeHbl 40

MPL=d

3nemeHtol 3n4d
orpaHuyeHbl 4o

MPL=d

2nemeHTs 1, 2, 3, 4
Ol'paHVI‘-IEHbI ao
MPL=d

3nemeHT 5
MPL=d

PucyHok 5 — lNpumep nocnefosaTensHO-NapannensHon KombuHauum cokpatlenus MPL_

3neMeHT 5
MPL=d

CHKEHWE apXUTeKTyphI

}

—l orpaHu4eHo Jo

SRP/CS

MPL=d

B kayecTBe anbTepHaTMBbl MapannenbHoMy AoDaBneHWio 3NeMeHTOB [ABa NapannernbHbiX KaHana
HFT = 0 (kateropus B, 1, 2) moryT paccmaTpuBaTthCsl Kak cucTemMa Kateropun 3. [lencTeBua onepaTtopa no
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akTUBaLWW ABYX KaHanoB OOMKHbI cOoTBeTCTBOBaTh TpeboBaHuam AR3 B ISO 19014-1:2018 (nogpasgen 6.5),
13-3a eCTeCTBEHHOW peakuuu onepaTtopa 3TO BbIMNOMHMMO TOMbKO B TOM Cly4ae, ecnu ABa KaHana genCcTBu-
TenbHO U3BLITOUHBI. HECMOTPS Ha OTCYTCTBME NMEepeKpecTHOro MOHUTOPWMHIa Mexay ABYMS KaHanamu, nog-
nepxueaetca HFT = 1.

OTOT NpoLEect TakKe OTHOCUTCA K NapannenbHbiM U30bITOYHBIM 3MeMeHTaM B (PyHKLMOHaNbHLIX Briokax
BHYTPW KaTeropuii npu nocnegosarensHoM fgobaeneHmn. PaccmoTpeHne GrokoB Takum 0Bpa3oM MOXKET yuu-
TbiBaTb AOMONMHUTENbHbLIA 3aNac HaAEXHOCTW, a8 PaCCMOTPeHne BIOKOB Kak HeM3DbITOYHBLIX 3MeMEeHTOB U
MCKMIOYEHUE OQHOTO U3 HUX U3 pacdeTa — HeT.

8 Undopmauma no akcnnyartaumm m oocnyxmBaHuio

8.1 O6uwee

WHdopmaunsa no akcnnyatauuu gomkHa ObiTb npepocTaBneHa B cooTteeTcTeBumM ¢ ISO 12100:2010
(nyHKT 6.4.5).

8.2 PykoBoAcTBO no aKcnnyarauum

TpeboBaHuA K cogepXaHWio pPyKoBOACTBA NO aKcnnyatauumn yctaHoeneHsl B ISO 6750-1.

Kpome Toro, moxeT BbiTh NpefocTaBneHa cnegytolwas MHopMaLns OTHOCUTENBHO (DYHKLMOHANLHON
BesonacHocTM EMM, cooTBeTCTBYOLWMX HAcTOALWEMY CTaHAapTy. 3Ta MHopMaLns MOXeT ObiTb BKMHOYEHa B
PYyKOBOLCTBA UMK OPYTy0 AOKYMEeHTauuio, NpegocTaBrnsaeMyo KOHEYHOMY MoMb30BaTernto:

- nepeveHb PyHKUM Be30NacHOCTM Ha MaLlnHE;

- nepeveHb 4acTel CUCTEM YnpaBneHus, CBA3aHHbIX ¢ 6e30nacHOCTbIO; 0COBEeHHO ecny M3MEeHEeHUs B
3TUX YacTax MOTyT NMPUBECTYU K HapyLIeHW PyHKLMOHaNbLHON 6e3onacHOCTU MaLUUHbI;

- nobble 3agayn No TEXHUHECKOMY 0BCNYXMBaHMWIO, UCMbITAHUAM UMK NMpOBEPKaM, KOTopble Heobxoau-
Mbl 4N nogdepaHusa uenoctHocT SCS B TedeHWe BCEro XWU3HEHHOro LIMKNa MallWHBbI.

Het HeobxogumocTu ykasbiBaTe MPL unu kateropuu, koraa aT1 CUCTEMbl MOCTaBNAKTCA Kak NMONHOLEH-
Haa SCS, nHTerpupoBaHHas B MaLlUVHY.
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MpunoxeHune A
(cnpaBo4Hoe)

anMepbl CUCTEM U OLLEHKH

A.1 Obuwee

MpuMepkl B HACTOSALLEM NPUNOXKEHWUIW NpeaHa3HavYeHbl ANA UNNKCTPaLvn METOAUK pacyeTa CUCTEM C pasnyHbIMK
MPL, KaTeropvamu 1 TEXHOMOMMAMKU 1 He 0DA3aTENLHO OTPaXalT peanbHble CUCTEMbI. Takum obpa3om, 3Tu Npumepsl
MOryT HE COOTBETCTBOBaTEL TpeboBaHMAM K YPOBHIO 3p(0eKTMBHOCTY 3aLUMTEI MalnHbl, ManoxeHHeiM B ISO/TS 19014-5,
a Takke He npegnonaratoT, Y4To 6e3onacHoe cocTtosHve Ana dyHKUUKM 6e3onacHoCT NOAX04WT ANs 4aHHOW MaLUMHBIL.

[aHHble NpUMepbl pa3BMBaKITCA OT OTHOCWUTENLHO MPOCThIX K Bonee cnoxHbIM. MNpUMepbl BKIIOYAKT 3MEMEHTHI
SCS, papbupyoLLMecs 0T TOMbKO M’MApaBiMyYeckMx 00 afeMeHTOR, BKNKOYaKLWMX anekTpormgpaenmyeckme SCS. KpaTtkoe
onncaHue NPUMEpPOB B HACTOSALLLEM NPUNOXEHWW NpUBeaeHO B Tabnuue A.1.

Tabnuuya A1 —Tlpumepsl pacdeta MPL,, NpeacTaBneHHbIE B 3TOM MPUMOKEHNN

Mwapasnuka/ 3nektpukal MapannensHoe
MPL, Kagaropua rnapasnuka ruapasnuka PIBKTROMARARIIKS pobasnexne
b B A.1 Pyneeoe
yrnpaeneHue
e 1 A.2 PyneBoe A.3 CTOAHOYHbINA
ynpaeneHue TOpMO3
C 2 A.4 PyneBoe
yrnpaBneHuu u
aBTOMaTU4ECKUNA
CTOSIHOMHbLIA TOPMO3
d 2 A.5 PyneBoe
ynpaeneHve
d 3 A.6 Topmoza X

MpumevaHue — 3HadeHnsa MTTF, ana NES/CS moxHO paccunTaTs ¢ nomolbio 3HadeHnia MTTF 4, oT noctasuiu-
Ka 3NeMeHTOB WM NpoussoauTens obopyaosaHnsa unu 3HaveHns B,y B cooteetcTBun ¢ ISO 13849-1:2015 (nyHkT C.4).

A.2 Npumep 1 — AnekTporMgpaBnuyeckoe pyneeoe ynpasneHue, kateropus B

OnacHoe cobbIThe: 0TKa3s pyneBoro ynpasneHns npy UCNonb30BaHuu.

bezonacHoe cocToaHme: N/A (He NpumeHseTcs), kaTeropusa B He MMeeT peakuun Ha OTKa3.

®yHkuMa BezonacHOCTU: U3MEHEHWE HaNpaBneHns ABUKEHNS B COOTBETCTBUMW C AENCTBUSIMK onepaTopa.
Ortkas (MHuuuupytollee cobeiTue) ¢ ucnonb3oBaHveM TE: N/A, kateropua B He nmeeT TecToBOro KkaHana.
Peakuuu Ha otkas (OTE): N/A, kateropusi B He uMeeT TecToBOro KaHana.

Ha pucyHke A.1 nokasaHa cxema anekTporuapaBnMyeckon cMcTeMbl PyNeBoro yrnpasneHus kateropum B.
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1 — NOBOPOTHBIA NMAPOUMNMHAP; 2 — Hacoc; 3 — AaTyuK pynesoro ynpasnexus; 5 — ECU; 5 — knanaH pynesoro ynpaeBneHuns
PucyHok A.1 — Cxema anekTporiapaenu4eckoro pyrneBoro yrnpasneHus kateropumn B
CocTaBnsatoT NOrMyeckyto cxemy.

INornyeckas cxema aneKkTporMapaBnMYecKoro pynesoro ynpaeneHna SCS kateropuu B npeactaeneHa Ha pUCYH-
ke A.2.

O KnanaH pyneeoro ynpaeneHus
| L
Oarqux
%::ﬁzmn . ConeHoun 30naTHUK

PucyHok A.2 — [Nornyeckas cxema aneKkTporMgpasnyeckoro pyneBoro ynpaeneHus kateropuu B

Paccuuteisator MTTF 4 ana cuctemel (OrpaHU4eHHON 3MNEeMEHTaMK, NOKa3aHHbLIMMN BbILLE).
B Tabnuue A.2 nokasaH pacqer MTTF, MeTogom nogcyeta aNeMeHTOB AMs SNeKTPOoruapaenuyeckon CMcTeMbl py-
NeBOro ynpaeneHuna kateropum B.

Ta6nuua A.2—Tlpumep pacyera MTTF, meTonom noacyeTa aneMeHToB

Home, OnucaHue MITE; OnacHble
P (v3 Basbl o MTTF;, net | 1/MTTF,, 1/ron | KonuuecTso WToro
anemeHrta anemeHTa 0TKasbl, % ] !
OaHHbIX), neT
1 [atuuk pynesoro 50 50 100 0,010 1 0,010
ynpasneHus
2 ECU 25 50 50 0,020 1 0,020
3 ConeHoup 34 50 67 0,015 2 0,030
4 30noTHUK 75 50 150 0,007 1 0,007
Z(1/MTTF ;) 0,067
MTTF, = 1/Z(1/MTTF ), net 14,9
18
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OnpegensatoT DC ons Kaxaoro anemeHTa.
Cuctema kateropum B: DC = N/A ons Bcex anemMeHTOoB.
Beibupatot MPL, 13 ISO 13849-1:2015 (tabnuua 6).

MpumedarHue 1—MTTF,obwee = 16,7 = cpegHui, DC = 0, kateropus = B; cneposatensHo, MPL, = b.
MpumeyvaHune 2— ConeHoua v 30MO0THUK MOTYT ObITb €4WHBLIM Y3I10M, ECINA CONEHOU He sABNAeTCs 0bCnyXu-
BaeMbIM 3MEMEHTOM; B 3TOM Cry4ae Ans HasHa4eHus COOTBETCTBYIoLWero 3HadeHns MTTF ; asanuaupyiot cBopky.

A.3 Npumep 2 — NMaporugpaenuyeckoe pyneBoe ynpaeneHue, kateropus 1

Mpumedanne 1 — Yrobel nponnniocTpuposaTe npouecc pacdeta MPL, ogHokaHanbHOW ruapaBnu4eckoi
cucTeMbl, A 3TOro NpuMepa He ucnonb3oBancs 1ISO 13849-2. 3rieMeHTbl ObINW OLEHEHbI Kak XOPOLLO 3apeKkoMeH]0BaB-
Wwue cebds B cootBeTcTBMM € ISO 13849-2.

OnacHoCTh: CaMONPON3BONbHOE M3MEHEHWE HANPaBMNEHNA OBVKEHNSA MaLUWHbI.

BesonacHoe coctoaHue: N/A, kateropus 1 He MMeeT peakuuu Ha oTKas.

®yHkuMA Be30MacHOCTU: U3MEHEHWE HanpaBneHns ABMKEHNS MaLUWHbI TOMBKO B COOTBETCTBUM C AEWCTBUAMM One-
patopa.

Ortka3s (MHuuuupyiolee cobeiTue) ¢ ucnonb3oBaHvem TE: N/A, kateropvs 1 He MMeEET TECTOBOrO KaHana.

Peakuun Ha otkas (OTE): — kaTteropua 1 He UMeeT TECTOBOro kaHana.

Ha pucyHke A.3 nokasaHa cxema rugpaBnM4ecKol CUCTEMBI PYNEBOro ynpasneHus kateropum 1.

-,

1 — NOBOPOTHbLIN rMAPOUMNMHAP; 2 — Hacoc; 3 — nnaHeTapHbIi KnanaH

PucyHok A.3 — Cxema rugporvapaBnuyecKorc pyneBoro ynpasneHua kateropum 1

CocTaBnaAtoT NOrMYECKYI CXemy.
INornyeckas cxema rmgpaBnMYeckoro pynesoro ynpaeneHus SCS kateropumn 1 nokasaHa Ha pucyHke A.4.

I/L/O

BpawawWwmuincn knanaH

PwucyHok A.4 — [ornyeckana cxema ruapornapasnuyeckoro pyneBoro ynpaeneHua, kateropua 1
PaccunToigaror MTTF .

B Tabnuue A.3 nokasaH pacyeT MTTF; no aMnupu4eckumM AaHHBIM AN TOpaBnUYeckoid CUCTEMBI PYTIEBOro ynpas-
neHwa kareropum 1.
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Tatnuua A.3 — Pacyer MTTF, rugporuapasnuyeckoro pynesoro ynpasneHus, kateropus 1

3nemeHT MTTF DC

[MnaHeTapHbIiA KnanaH 167 neT aMNUPUYECKUX OaHHbIX 0

MTTF 4 kanana = 100 ner, cokpauweHo no 1ISO 13849-1:2015 (nywkT 4.5.2).
Onpepgensator DC gna kaxgoro aneMeHTa.

Cuctema kateropuu 1; DC = N/A ona Bcex aneMeHToB.

Beibupator MPL_ n3 ISO 13849-1:2015 (tabnuua 6).

Mpumevanue 2— MTTF,obwee =100 = Beicokasn, DC = 0, kateropua = 1. CnegosarensHo, MPL = ¢; ccbin-
ka Ha ISO 13849-1:2015 (tabnuua 6).

A.4 TMpumep 3 — AnekTporuapaBrnUYecKUini CTOAHOYHbLIA TOPMO3, KaTeropus 1

OnacHoCTb: 0TKas Nnpx UCrNonb3oBaHMM CTOAHOYHOIO TOPMO3a.
bBesonacHoe cocTosHKE: TOpPMO3 CpaﬁaTblBaeT cunou NMPY>KMHbI.

MpumeyvyaHne 1 — 370 cuctema Kateropum 1 uUz-3a UCMOMbL30BaHWSA NMPOBEPEHHBIX 3NIEMEHTOB Be3 CroXHOM
3MNEKTPOHUKMNA.

DyHKUKMS Be3onacHOCTU: BKTKOYEHWe CTOSAHOYHOrO TOPMO3a No KoMaHge onepatopa. [pu notTepe rmapasnMyeckoro
W BMEKTPUYECKOro MMTaHWA CTOSHOYHbBIA TOPMO3 BKITIOYaeTCs aBTOMaTUYeCKu.

OTtkas (nHuuumpytowee cobeiTue) c ucnonessoBaHunem TE: N/A, kateropua 1 He MMeeT TECTOBOro KaHana.

Peakuun Ha otkaz (OTE): N/A — kaTeropusa 1 He UMeeT TecTOBOro KaHana.

Ha pucyHke A.5 nokasaHa cxema anekTpornapasrnMyeckoro CTOAHOYHOro TOpMOo3a kateropun 1.

(o =0
O r?‘5‘T

LI
— 0

N
L

1 — uMNWHAP NpYBOAA CTOAHOYHOrO TOPMO3a; 2 — HAacoc; 3 — KyNadkoBbIW BblkNioYaTenk (B AaHHOM crnyYae KynaykoBbli BelKMYaTens
0OMKeH cooTBeTcTBOBaTE TpebosaHusam 1SO 13849-2 1 ObiTe NpOBEPEHHBLIM 3NeMeHToM); 4 — pene; 5 — 3NeKTPOMAarHMTHBIA Knanax;
6 — baTapes

W

PucyHok A.5 — Cxema anexkTporuapaenmnyeckoro CToAHOYHOro TopMo3a, kateropus 1

CoctaenswTt NTOTMYECKYH0 CXeMy.
Iornyeckas cxema anekTporugpaBnmnv4eckoro CTOAHOYHOIro TOpMo3a Kateropun 1 npeactabBneHa Ha pUCyHKe A.6.

I L 0,

Kynaukoebiid

SNeKTPOMArHHUTHEIA
BRIKMKYATENE —> Pene —P P

KnanaH

PucyHok A.6 — Jlorndyeckas cxema anekTporngpaenuyeckoro CTOSHOYHOro TopmMo3sa, Kateropus 1

Paccunteisator MTTF | cuctembl.
B tabnuue A.4 nokasaH pacietT MTTF MmeTogom nogcqeta arnemMeHToB AN 3MNeKTpornapaBnuyeckoro CTOSHOYHOIO
TopmoO3a KaTteropum 1.
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Tabnuuya A4 —Tlpumep pacdeta MTTF, meToOom nofacyeTa anNneMeHToB
MTTF,
3r|1-|eOMMeea-|pT 3 OnucaHve anemeHTa (n3 633L| 3?:;:""; MTTF;, net i TIIJngf Konuyectso Wroro
OaHHbIX), net
1 KynauykoBblv 200 50 400 0,0025 1 0,0025
BbIKITHOYATENb
2 Pene 200 50 400 0,0025 1 0,0025
3 OneKTpoMarHUTHbIA 100 50 200 0,005 2 0,005
knanaH
L(1/MTTF,) 0,01
MTTF, = 1/Z(1/MTTF ), net 100

Onpegenstor DC ana kaxporo anemeHTa.
DC = 0 ons Bcex areMeHTOB B JaHHOM Mpumepe.
Buibupatotr MPL, no ISO 13849-1:2015 (tabnuua 6).

MpumevaHne 2— MTTF, obuwee = 100 = sbicokas, DC = 0, kateropua = 1 (npoBepeHHble anemMeHTsl). Cne-
nosatenbHo, MPL, = ¢; cobinka Ha 1SO 13849-1:2015 (Tafnuua 6).

A.5 Mpumep 4 — SnekTporMgpaenMyeckoe pyrneBoe ynpaBrneHne ¢ aBTOMaTU4YeCKUM CTOSIHOUYHLIM
TOPMO30M, KaTeropus 2

OnacHoCTb: CaMONpPON3BONbHOE M3MEHEHWE HanpaBneHWs ABVPKEHNSA MaLUWHbl, OTKa3 PyneBOro ynpasneHus.
BesonacHoe cocTOSHWE: OCTAHOBKA MaLUMHBI.
®yHkuMA BezonacHOCTU: BKNIOYEHWE CTOSHOYHOTO TOPMO3a.
Ortka3 (MHuuuupyioLlee cobeitue) ¢ nomowesto TE: aatymk nonoxeHwa coneHouaa pyneBoro ynpaeneHus.
Peakuum Ha otka3 (OTE): N/A — ocTaHOoBKa MalLWHbI C MOMOLLBK CTOAHOYHOMO TOPMO3a.
Ha pucyHke A.7 nokasaHa cxema anekTporuapaenM4eckon cMcTeMbl PyNeBoro ynpaeneHus Kateropum 2 ¢ asToma-
TUYECKUM CTOSTHOYHBIM TOPMO30M.

2

TE - -

1 — ruapoOLUMNUHAP PYNeBoro ynpaeneHus; 2 — cTOAHOYHbIA TopMo3; 3 — Hacoc; 4 — gatyuk pyneeoro ynpaenekus; 5 — ECU (cogepxut
1 OCHOBHOW 1 TECTOBbIA (PYHKLUMOHAN); 6§ — KnanaH CTOAHOMHOTo TOpPMO3a; 7 — knanaH pyneBoro ynpasneHuns; 8 — gaTt4mK NonoxeHvs
30M0THUKA (ANA MAeHTUMKALMK 0TKa3a, ecnu KnanaH pearvpyeT He COOTBETCTBYOLWUM obpasom)

PMC}(HOK A.7 — Cxema ANeKTpornapaennMy4eckoro pyneeoro ynpaeneHna ¢ aeToMatu4eCKMM CTOAHOYHBIM TOPMO30M,

kateropua 2
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CoctaenswTt NOrMYEeCKYH CXemy.
INornyeckas cxema nekTporngpaenmM4eckoro CTOAHO4YHOro TopMo3a Kateropmn 1 npeacrtaeneHa Ha pUCcyHKe A.2.

0] KnanaH pynesoro
L ynpaeneHus
| 3onoTHuK
ATYMK PYNEBOro
A ynpa:r)lfeum —> ECU [P %;:ggg:? Knanara
pYneBoro
yrpaeneHun ynpaaneHus
KnanaH cTOAHOMHOIO
TE OTE TOpMO3a
TE Bxog 30N0THUK
ConeHoup
BETYMK
NGMOXKEHUA TEnowa | [ GTOAHOUHOTD mg;::ﬁ:ca:ro
20MOTHUKA Topmosa TopMosa

N

OCHOBHOH
KaHan

TecToBLIA
KaHan

/

PucyHok A.8 — JNornueckas cxema aneKkTporyapasBnyeckoro pynesoro YnpasneHus ¢ aBTOMaTUYECKUM CTOSHOYHBIM
TOPMO30M, KaTeropusi 2

PaccunteiBator MTTF 4 cucTembl.
B tabrnuue A.5 nokaszaH pacyetr MTTF  meTogom nogcyeta anemMeHTOoB [N OCHOBHOIO KaHana, B tabnuue A.6 —
NS TECTOBOMO KaHana anekTporuapaenvMyeckoro pynesoro ynpaBneHus ¢ aBTOMaTUYeCKUM CTOSIHOYHBIM TOPMO30M Ka-

Teropuu 2.

Tabnunua A.5—lNpumep pacueta MTTF  meTonom nogcyeta aneMeHTOB Ans OCHOBHOMO KaHana

MTTF,
Homep OnucaHune i OnacHble MTTF .,
P aNEMEHTa (13 basbl oTkaabl, % nerd' 1MTTF;, 1/rog Konuyectso Wtoro
OaHHbIX), neT
1 [aTuuk pynesoro 100 50 200 0,0050 0,0050
yrnpaeneHna
2 ECU (ocHoBHOR 50 50 100 0,0100 0,0100
yHKUKMOHan)
3 ConeHong 200 50 400 0,0025 0,0050
Knanava
pyneBoro
yrnpasneHus
4 30n0THUK 75 50 150 0,0067 0,0067
KnanaHa
pyreeoro
yrnpasneHna
Z(1/MTTF ;) 0,0267
MTTF4 = 1/Z(1/MTTFg,), net 37,5
Ta6nuua A6 —lpumep pacyera MTTF, meTogom nogcyeTa aNeMeHTOB A4NA TECTOBOTO KaHana
Home Onwvcaxve MITF, OnacHeble
P (13 6a3bl o MTTF_, net | 1/MTTF_, 1/ron Konwnuectso WMToro
anemeHTa anemeHTa oTkasbl, % di di
OaHHbIX), NeT
1 ECU (tecToBhIf 50 50 100 0,010 0,010
oyHKUMOHAnN)
2 [aTtumk 100 50 200 0,005 0,005
NoNoOXeHUs
30M0THUKA
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OkoH4yaHue mabnuusl A.6

Howme OnucaHne MTTE, OnacHble
P A (3 Baabl bl MTTF ., net | 1/MTTF . 1/ron Konuuecteo N1oro
anemMmeHTa aneMeHTa oTKasbl, % di di
OaHHbIX), NeT
3 ConeHowng, 100 50 200 0,005 1 0,005
KnanaHa
CTOSAHOYHOIO
TOpMO3a
4 30M0THUK
KnanaHa
CTOSAHOYHOIO
TOpMO3a
Z(1/IVITTFd,-) 0,020
I\/ITTFd = 1/2(1/MTTFdj), nert 50,0

MoeHTrudnumpyoT Bce 06LLME NPUYMHBI OTKA30B.

CTOAHOYHbIA TOPMO3 NMPUBOAUTCA B AEUCTBUE NPYXKUHON U rMOpaBNMYECcKX pacTopMmaxueaetcs, Tpebya npuMeHe-
HWA gaBneHWs Macna Ans oTkniyYeHus Topmosa. OTkas UCTOYHMKA NUTaHWA NPUBEAET K OTKA3y pyrneBoro ynpasreHus u
aBTOMaTUYeCKOMY BKITHOUMEHMH CTOAHOYHOrOo TOpMO3a.

Cwm. Tabnuvuy A.7 Ons OUeHKW OTKa30B No 0bWwmM npuyrMHam.

Tabnuya A7 — OueHka 0TKa3oB N0 0OLUMM NpUHUHAM

Ne Mepbl npotue CCF Bannbi KommexTapwui
1 PaszpeneHue
duanyeckoe pasaeneHue nyTeit NpoxXoXKaeHUa curHana: 15/15 Bce nevyaTHble NnaTel CNPOeKTUPOBaHbI
pa3geneHue NpoBoAKK, JOCTATO4HbIE 3a30Pbl HA npasuIbHO.
nevaTHbIX Nnartax CoeguHuTEnNbHan NPOBOAKA NpOBEpPEHa B
aKcnnyaTauum
2 PasHoobpazue
Vcnonb3yloTcs pasnnyHble TeXHONOMMU/KOHCTPYKLUWIA 20/20 Bce anekTpoHHbIE 3NeMeHThI
vnu domanyeckne NpUHLMMLI, HaNpUMep: NepBkIi KaHan YYBCTBUTENEHGI K OTKa3y MCTOYHMKA
nporpamMmmMm1pyemblil 3NeKTPOHHbIW, BTOPOW KaHan — MUTaHWs, YTO NPUBOAMWT K OTKa3y
NPOBOAHOW, BUA MHULMALWK, JaBNEHWE W TemnepaTypa, pyneBoro ynpasnexus. MNoganpyXWHEHHbIW
V3MEpPEHUE PACcCTORHUA W OaBNEHUs], LMpoBbIe 1 CTOSHOYHBIA TOPMO3 C FMAPaBNNYECKUM
aHanoroBble, KOMMMNEKTYOLME pasHbiX Npou3BoauTenei OTKNK4YeHneM cpaboTaeT aBTOMaTUYECKM
3 PaspaboTka/npumeHeHue/onbIT
31 3awuTa oT nepeHanpsKeHus, 3bbITONHOro AaBNeHus, 15/15 MNutaHue oT BaTapewn, nogasaemMoe Ha
neperpysKky no Toky 1 T.4. Lenb, 3alMLLeHo NpedoxpaHuTenem.
ECU copepXuT BHYTPEHHWUIA perynsartop
HanpseKeHUst U uKCUpyrowme anoas!
3.2 McnonbayroTes NpoBepeHHbIe aNeMeHThl 0/5 ECU oTHOCMTENbHO HOBLIW U He
cyuTaeTcs NPoBEePeHHBIM
4 OueHkalaHanuz
YTobbl M3bexaTb 0TKa30B No 0bLLer NpUYnHe B 5/5 FMEA 6bin npoBefeH
KOHCTPYKUWK, paccMaTpuBaloTCa pe3ynbTaThl aHanuaa
BMAa OTKa3a W ero NocneacTeuin
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OkoHYaHue mabnuubi A.7

No Mepbl npotne CCF Bannel KommeHTapui
5 KomneTteHTHOCTL/06YyUeHue
PaspaboTtyuku/cneynanncTsl No obcnyxnuBaHuio S5 MNepcoHan, 3aHMMarLuiAca
0By4eHbl NOHMMAaTh NPUHKHBI U NOCNEACTBUA OTKa30B MPOEKTUPOBAHNEM N TEXHUYECKUM
no obLen NpuinHe obcnyxuBaHueM, npotlern Heobxogumoe
oby4yeHue
6 BnusHue okpyxawuwen cpegbl
6.1 CucTtema npoBepeHa Ha 3NeKTPOMarHUTHYIo 25/25 CucTtema npowuna ucnbiTaHua Ha
COBMECTMMOCTb, KaK yKa3aHO B COOTBETCTBYHLLMX cooTBeTcTBME cTaHpapTy I1ISO 13766
cTaHgapTax
6.2 Bbinu yyteHsl TpeboBaHWsA YCTOMMMBOCTU KO BCEM 10/10 CucTtema npoluna UcnbiTaHus Ha
COOTBETCTBYHOLLUM BO3OENCTBMAM OKpYKatowwen cpeabl, cooTBeTcTBUE cTaHaapTy ISO 19014-3
TakUM Kak TemnepaTtypa, yaapbl, BUOpauusa 1 BMaxHOCTb
Wtoro 95/100

Pesynkrar Bhilwe 65 cuMTaeTcsa OOCTATOMHLIM ANS YCMNELHOro NpOoXOXAEeHUsA oueHKkW. Mepbl NpoTMB OTKa3oB No
0BOLWIMM NPUYKMHAM NMPUMEHATNUCE B JOCTAaTOMHOW Mepe.

OnpenensioT Nibble MCKMYEHWA OTKA30B.

OnacHble 3MEMEHTBI, UCNOMb3yeMbIE B JAHHOW CMCTEME, XOPOLUO 3apeKoMeHOoBanu ceba B akcnnyaTtauum [cm.
ISO 13849-2:2012 (tabnuua D.4)]. MNpy nponsBoacTBE UCNOMB3YETCA CUCTEMA KOHTPOMS KadecTBa. DMNeMeHThl NpoBeps-
HOTCS Ha Ka4eCcTBO B pamKax npoLecca NpoekTUpoBaHus 1 nponaeoacTea. Bee cunossle Leny 3aluieHsl npeaoxpaHure-
namu. Bee doyHKUMM ynpaBneHus MHAnBUAYyansHO NPOBEPAKTCA B KOHUE COOpOYHOW NMHUKM. ONacHOCTY NMPUCOEOMHEHWS
MOMHO pasyMHO UCKITH4UTL, MOCKOMLKY O4EHb MarNoBepOsTHO, YTO OTKa3 NPOBOAKM NPUBEAET K ONMacHOMY OTKa3y.

OnpepenswoT DCaVg ONA CUCTEMBI.

a) OnpenenstoT BCE ONacHbIe PeXXMMbI 0TKa3a Ans Kaxaoro aneMeHTa.

b) OnpenenstoT Bce onacHble pexUMbl 0TKa3a, KOTOpble MOXHO OMarHoCTUPOBaTh.

c) WcnonbayoT dopmyny, npusegeHHyo B ISO 13849-1:2015 (npunoxeHwe E), ana pacueta DC.

B tabnuvue A.8 nokazaH pacyet DCaVg [OIA 3NeKTporuapaenMyeckoil CUCTEMbI PyeBOro YnpaeneHus KaTeropmum 2 ©
aBTOMaTUYECKMM CTOAHOYHBIM TOPMO30M.

Tabnuuya A.8—Pacuer DC,, . Ana cuctemsbl

avg

sﬁeoM"’;i‘?ra OnucaHve anemenTa Oglf:g“f;(';ﬁ? O;'T"“K‘;*;E_'j” DC,pemerma: % | MTTFy, net | DCMTTF, 1IMTTF,

1 [aTtyuk pynesoro a0 200 0,45 0,005
yrnpaBneHus

B ponyctumblx Oa Na
npegenax

BHe gonyctumbix Oa Oa
npegenoe

2 ECU 60 100 0,6 0,01

OcTtaHoBKa Het Oa
npoueccopa

OTKas BLIXOAHOO Oa Oa
nparBepa

OTKa3 BXogHOro Oa Na
wino3a

3 ConeHowng pyneeoro 90 400 0,225 0,0025
ynpasneHus 1

24

GostExpert.ru
https://GostExpert.ru/gost/gost-19014-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69145
https://gostexpert.ru/gost/gost-19014-2-2024?utm_source=pdf&utm_medium=69145&utm_term=page

FOCT ISO 19014-2—2024

OkoHyaHue mabnuus! A.8

Home BoamoxHo OnacHbin o
3neme;ﬁa OnucaHue anemMeHTa OBHAPYKMUTE? aTiEs? DC, ementa: 7o MTTF, ner DC/MTTF 1MTTF,

O6pkiB 06MOTKM Oa Oa

3amblkaHue Oa [a
0BMOTKK

4 ConeHoug pyneBoro 90 400 0,225 0,0025
ynpaeneHus 2

O6pbiB 06MOTKU Oa [a

3ambikaHue Da Ja
0BMOTKM

5 30MOTHUK 99 150 0,66 0,00666667
KnanaHa pyrneBoro
ynpaeneHus

B nonyctuMbix Oa Oa
npegenax

BHe gonyctumbix Oa Oa
npegenos

2,16 0,02666667
DCan, % 81
dp dp . dn 90 .60, 90 99

g M m M, _200 100 "~ 400 " 150 _gqo;
T 1 1 T 1
b — —F—+ 2 —+—

m, my m, 200 100 °~ 400 150

rae d, — owardHoctuyeckuin oxeat DC n-ro anemenTa;

m,, — cpegHee Bpema Jo onacHoro otkasa MTTF n-ro snemenTa.

B atom npumepe MPL BbiGpaH 13 ISO 13849-1:2015, Tabnuua 6.

NMpumedyanne — Obuee MTTF, = 37,5 = Bbicokoe, DC = Hu3koe, kaTeropua = 2; cnegosatensHo, MPL, = c.

A.6 lMpumep 5 — MNMapaBnnyeckan cucTemMa pyneBoro ynpaesneHus, kateropua 2M

OnacHocTb: 0TKa3 pyneBoro ynpasneHusi Npy UCnonb30BaHnK.

BezonacHoe cocTosiHWe: pyneBoe ynpasreHne ¢ BTOPUYHBIM UCTOYHMKOM Macna.

®yHKUMA Be30MacHOCTU: U3MeHeHWe HanpaBneHns ABUXEHNUS B COOTBETCTBUM C AeMCTBUSMM onepaTopa.

OTka3 (MHUUMMpyloLlee cobbiTMe) ¢ ucnone3oeaHWem TE: ncnonb3yoT Macno M3 BTOPMYHOMO MCTOYHWMKA NpW na-
OEHWW OaBNeHWA Macna W3 MnepBUMYHOro  uctodHuka. Bce ocTanbHble 0TKasbl MCKNIOYAKTCA B COOTBETCTBUM ¢ 1SO
13849-2:2015 n ycTpaHaoTCA € NOMOLLBI0 CPEACTB, HE CBA3aHHLIX C CUCTEMON ynpasneHus.

Peakuun Ha otkas (OTE): pynesoe ynpaeneHue ¢ BTOPUYHBIM MCTOMHUKOM Macna.

NMpumedaHune — Ecnu oTKas anemeHTa WCKNIOYEH, HET HeoBXxoauMMoCTW paccqutbiBate MTTF, ansa atoro
3anemMeHTa.

Opnaxko pacyetr MTTF 6bin BknioyeH B Tabnuiy A.9 ans geMmoHcTpaumy npouecca.
Ha pucyHke A.9 nokasaHa cxema rigpaBfuyeckor CUCTEMbI PYNeBoro ynpaeneHus kateropumn 2M.
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| @
. A

LI

1 — rmgpouunuHap pyneBoro ynpasneHws; 2 — Hacoc; 3 — YerHoYHbIA Knanak; 4 — nnaHeTapHeIi knanad; 5 — Hacoc ¢ NpUBoAoM
OT XOQ0BOro Koneca

PucyHok A.9 — Cxema rugpaenuyeckoi CMCTEMbI PyreBoro ynpaeneHus, kateropua 2M

CocTaBnaoT NOrM4ecKkyro cxemy.
INornyeckaa cxema rvapaenMYecKol CUCTEMbl PyneBoro ynpaeneHus kateropuu 2M npenctaBneHa Ha pUCYH-
ke A.10.

N
I1L/O .
5 QOcHoBHOR
Bpawaowuidca KaHan
KnanaH
K /
¥ N
TE
YenHouHbIA | TecToRLIA
KnanaH KaHan

/

PucyHok A.10 — Jlormyeckasn cxema rMgpaenuyeckor CUCTEMbI PYNEBOro ynpaeneHus, kateropus 2M

PaccuuteiBator MTTF 4 cucTembl.
B Tabrvue A.9 nokasaH pacyetr MTTF; MeTodom nofcyeTa aneMeHTOB AN OCHOBHOrO KaHana, B Tabnuue A.10 —
ONA TECTOBOIO KaHana ruapaBrnvM4eckoi CMCTEMbI PyNEBOro ynpaeneHus kateropum 2M.

Tabnuua A9 —pumep pacuera MTTF  meTogom nogcyeTta aneMeHToB Ans OCHOBHOTO KaHana

MTTF,;
3J:|eommjaenaa OnucaHue anemeHTa (u3 Gabi (gz:;:?lso MTTF, net 1'IMTF.£E®" LY Konuyectso Wtoro
AaHHbIX), NeT
1 [MnaHeTapHbIA 200 50 400 0,0025 1 0,0025
KnanaH
Z(1/MTTF,) 0,0025
MTTF, = 1/Z(1/MTTF ), net 400

26

GostExpert.ru
https://GostExpert.ru/gost/gost-19014-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69145
https://gostexpert.ru/gost/gost-19014-2-2024?utm_source=pdf&utm_medium=69145&utm_term=page

FOCT ISO 19014-2—2024

Tabnuuya A.10—lpumep pacyeta MTTF, meTogoM nogcyeTta anemMeHTOB AN TECTOBOrO KaHana

MTTF,
Homep OnucaHne anemeHTa (13 6aaL| Onac”"'; MTTF,, net ”mTTFd" KonwnyecTteo WToro
anemeHTa aHHbIX), NeT oTKasbl, % rog
1 YenHouyHbIN 100 50 200 0,005 1 0,005
KnanaH
Z(ﬂMTTFd,-) 0,005
IVITTFd = 1/2(1.’MTTFd,.), ner 200

CpegHee Bpems HapaboTKK Ha 0TKa3 ocHoBHoro kaHana = 100 nert, cokpawero no 1SO 13849-1:2015, 4.5.2.

Onpegenstor DC ona kaxgoro anemeHTa.

DC = 99 % Bnarogaps NOCTOAHHOMY KOHTPOIMO, 06ecnevyMBaeMoMy YENMHOYHLIM KnanaHoMm NepBUYHOMO KaHarna.

Beibepator MPL, 13 ISO 13849-1:2015, Tabnuua 6.

O6uwee MTTF; = 100 = Beicokoe, DC = Beicokoe, kateropua = 2M; cneposatensHo, MPL, = d; ceeinka Ha MICO
13849-1:2015, Tabnuua 6.

A.7 Mpumep 6 — AnekTporuagpaenuyeckasn paboyasa TOpMo3Hasa cUCTeMa, KaTeropus 3

[ByxkaHanbHaa TOPMO3HasA CUCTEMA C aHaroroBbIM AaT4MKOM Nejany U 4aT4MKOM KOHLa Xxoaa.

Ha cxeme nanee npusefeHa komOuHaUMA pe3epBHOA TOPMO3HON CUCTEMBI, KOTopas yeenuuneaet MPL, 3a cuet
napannensHoro obaeneHus OByX Lenei.

OnacHoCTb: 0TKa3 Mpy UCMNoNbL30BaHWK TOPMO30B.

bBe3onacHoe COCTOAHUE: TOPMOXEHWE B COOTBETCTBUM C AEWCTBUSAMM OnepaTopa.

®yHkuMA BezonacHOCTW: TOPMO3 C BTOPUYHLIM KaHAMNoM.

Otka3 (uHuumupyowee cobeiTue) ¢ ucnons3oBaHuem TE: negane Topmo3a coOgep)XUT KOHLEBOW BBIKMOYATENb,
aKTMBUPYIOLLMIA BTOPWUYHLIA TOPMO3HOM KaHar, ecr NepBUYHBIA KaHas BbIXOOUT M3 CTPOS.

Peakuusa Ha otka3 (OTE): TopMo3Hasa cucTema ¢ BTOPUYHBIM KaHanom, cpabaTbiBatolMM OT KOHLEBOro BbIKMoYa-
Tens.

Ha pucyHke A.11 nokasaHa cxemMa anekTpornapasnuyeckon paboyei TOpMO3HON CUCTEMEI KaTeropun 3.
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1 — OCHOBHOW TOPMO3HOW UWNWHAP, 2 — [AOMNONHWUTENbHBIA TOPMO3HOW uunuHap; 3 — Hacoc, 4 — ECU; 5 — pene Topmoaza;
6 — 3nNeKTpOMarHWTHLIA KnanaH OCHOBHOW TOPMO3HOW CUCTEMbI;, 7 — 3NeKTPOMAarHWTHbIM KnanaH AOoMnofHWTensbHoW TOPMO3HOM
cucTemMsbl; 8 — nepans Topmo3a; 9 — aartyuk neganu; 10 — KOHLEBOW BeIKNKOHaTENb KOHLA Xoda neganu; 17 — akkymynsatopHas batapes

PucyHok A.11 — Cxema anekTporMapaenMyeckon pabodei TOpMO3HOW CUCTEMEI, KaTteropus 3
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PaccuuteiBator MTTF 4 cucTemsl.

B HacTosiwem npumepe 3HavyeHna MTTF nonyyeHbl OT M3roToOBUTENS.

B Tabnuue A.11 nokaszaH pacyet MTTF, MeToOoM noacyeTa aNEeMEeHTOB AN OCHOBHOW TOPMO3HOM CUCTEMEI, B Ta-

Bnunue A.12 — ana gononHUTENBHOW TOPMO3HOW CUCTEMBI.

Ta6nuua A.11— lMpumep pacyeta MTTF, MmeTogom nogcyeta anemMeHToB Af1A OCHOBHOW TOPMO3HOMN CUCTEMBI

MTTF;
3;46{:\:':‘1 - OnucaHve anemeHTa (m3 Gaabl 32:;::";’ M-I;gd” “I\,f/-l;;r:df’ KonuuecTeo Wtoro
OaHHbIX), neT
1 Oatunk neganu 200 50 400 0,0025 1 0,0025
2 ECU (ocHoBHOM 50 50 100 0,0100 1 0,0100
OyHKLMOHAM)
3 OneKTpoMarHuTHbINA 200 50 400 0,0025 1 0,0025
KranaH OCHOBHOW
TOPMO3HOM CUCTEMBI

=(1/MTTF ) 0,015

MTTF, = 1/Z(1/MTTF ), net 66,7

Tabnunua A12—Tpumep pacyetra MTTF,; meTogom nogcHeTa aNemMeHTOB AN A0MNOMHUTENbHOM TOPMO3HOW CUCTEMb

MTTF,
Homep OnuvcaHve anemeHTa (3 Gadel Onacutle MTTF TMTTE,, Konu4ectso Mtoro
anemMeHTa AaHHbIX), oTKasbl, % ner 1/rog
ner

1 KoHueBon 200 50 400 0,0025 1 0,0025

BbIKMKOYATEND KOHLUA

xoAa neganu
2 Pene 200 50 400 0,0025 1 0,0025
3 SneKTpoMarHUTHbIN 100 50 200 0,005 1 0,005
KnanaH
[ONONHUTENLHON

TOPMO3HOW CUCTEMBI

Z(1/MTTF ;) 0,010
MTTF, = 1/Z(1/MTTF ). net 100

OnpegensoT MPL, 0601X KOHTYPOB.

OcHoBHo# TOpMO3HOM KOHTYP MPL_ = ¢ 13 aHanornyHoro aHanvaa B NpUBEAEHHOM BbiLLE NPUMEPE.
LononHUTenbHLIN TOPMO3HOM KOHTYP NpeacTaBnaeT coboi KOHTYp kaTteropumn 1 ¢ Belcokum MTTF ¢ MPL, = c.
OnpegenatoT obuwee MPL, Ana KOMBMHMPOBAHHOTO KOHTYpA.

MapannensHoe no6aenexne asyx uenei MPL, = ¢ npysoawnT k ysenuuennio MPL, fo d.

SRP/CS: (MPL, = ¢ + napannensHeii MPL, =c¢) = MPL, =d.

CocTaBnsioT NOrMyeckyo cxemy, naeHtuguumpyowyto SCS.

ITornyeckas cxema anekTporugpaenuyeckoro paboyero Topmosa Kateropun 3 nokasaHa Ha puUcyHke A.12.
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HaTtunk neganu

I KoHueBo# BbIkNOYaTEND
KOHUa xofa neganu

| OcHoBHOWM
KaHan

HononHUTanBHbLIA
KaHan

~
L O BreKTpoMarHUTHBLIA
ECU b KnanaH OCHOBHOM
TOPMO3HOIA CUCTEMBI
7/
N\
L Pen o SNeKTPOMArHWTHLIA
e o
TopMasa ——P{ KNANaH JENONHUTENBHOM
TOPMO3HOW CUCTEMbI
/

PucyHok A.12 — Jlornyeckas cxema anekTporngpaenuyeckor paboyelh TOpMO3HOM CUCTEMBI KaTeropmmn 3
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MpunoxeHune B
(cnpaBo4Hoe)

Mpumepkbl OLEHKKU ¢ Ucnonb3oBaHUeM 6annoe HSR

B.1 KoHTyp rugpaBnu4eckoro pyneBoro yrnpasreHWUs KONecHOro norpysyvka

Cxema, npuBeeHHas HUKe, AEMOHCTPUPYET ucnonb3oeaHwe HSR ans ycraHosneHua MPL, = d ons nonHocTbo
rmgpaenmyeckoin SCS. PyneBoe Koneco ynpaensaeT nrnaHeTapHbIM KnanaHoM, KOTOpLIA NogaeT OaBNeHre B ruapaenuye-
CKUA LUNUHAP, MCMOMNb3yeMblid ANA YNpasneHua MallnHON.

OnacHocTb: 0TKa3 pyneBoro ynpaeneHnsi, CaMmornpon3BonbHOE N3AMEHEHME HAaNPaBNeHUsl ABWKEHUS MaLUVHBbI.

BesonacHoe coctoaHue: nogaepkaHme OyHKLMOHUPOBAHWUSA PYNEBOro yrpaBneHus.

DyHKuMA Be30MacHOCTW: ynpaBneHne MallMHOW B COOTBETCTBUM C JeACTBUSAMMK onepartopa.

OTkas (MHuuumMpytowee cobbiTMe) ¢ UCNonb3oBaHMeM TE: YenHo4yHbIA KnanaH onpedensieT, kakoe u3 daBfeHui
rnofayn — OCHOBHOIO HAcoca pyreBoro yrpaeneHust Uy HAacoca ¢ NPUBOAOM OT XOO0BOr0 Koneca, sensetca Hanbonee
BbICOKUM.

Peakuwun Ha otkaz (OTE): 4enHoOYHLIA KNanaH nogaeT caMoe BbICOKOE AaBNeHWe Ha NiaHeTapHbIA KnanaH.

McknioveHns 0TKaz30B.

Bce ruapaBnv4eckne aneMeHThl COOTBETCTBYHOT YCMOBUSAM ANA CNeayHLLMX MCKITKYEHWIA OTKA30B B COOTBETCTBMN
c ISO 13849-2:2012 (npunoxexue C), rae ato NpUMEHUMO:

V3MEHEHWE BPEMEHW NEPEKMNIOHYEHNS;
- HEernepeknioYeHe Unm HENOHOE NEePEKIYEHNE;
- CaMOMNpoU3BOSLHOE U3MEHEHWE NCXOOHOMO NOMOXKEHUS NEPEKIIOYEHUS;
- YTEuKa,;
paspbIB KOpnyca knanaHa Unu nonomka MoABWKHbBIX 3M1EMEHTOB, a TakkKe Monomka/paspyLleHue KOHTPOSbHbIX
VN KOPMYCHBIX BUHTOB;
- ONA NponopUMOHAnbHbIX KNanaHoB: rMApaBriuyeckre 0TKasbl, BbI3bIBAOLME HEKOHTPONIMPYEMOE NOBEAEHWE;
- ONS YerNHOYHbIX KIanaHoB: OHOBPEMEHHOE 3aKkpbiTue 060oUX BXOOHLIX NaTpybKoB.

MpumedvaHue 1— LUnaHrM 1 coeaMHUTENN TaKKe COOTBETCTBYIOT TpeBoBaHUAM UCKITKYEHUA OTKA30B, 0OHaKo
3TU UCKMIOYEHNSA OTKA30B B AaHHOM MpUMepe He NepeducreHsbl.

MpumeyaHne 2 — OBocHoBaHWe, NOATBEPXKOAOLLEE APryMEHThI B MOMb3y WUCKMIOYEHWA OTKasa, ABNAeTCs
YyacTbl HeoBXoaMMOoW AOKYMeHTauuK, noaTeepaatoLlen saseneHme MPL.

Ha PUCYHKe B.1 nokasaHa cxema cucteMbl pyneBoro ynpaeneHua C nnaHeTapHbiM KnanaHoM.

: i}

D2

LI

1 — ruapoLUnNUHApP PyneBoro ynpasneHus; 2 — Hacoc; 3 — YenHoYHbIA KnanaH; 4 — nnaHeTapHbIA KnanaH; 5 — Hacoc ¢ NprBoL4OM OT
XOLOBOro Koneca

Pucyrok B.1 — Cxema pyneBoro ynpasrneHus ¢ nnaHeTapHbIM KnanaHom
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Bannel HSR ana cuctemsl pyneBoro ynpaeneHns ¢ nraHeTapHbIM KnanaHom rnpueegeHsl B Tabnvue B.1.

Tabnuya B.1— bannel HSR ana cuctembl pyneBoro ynpaBneHns ¢ NNaHeTapHbIM KrianaHom

BkniouuTe B g

Kpurepuit BoamorkHble 6annbl bannel cuctembl (nalver)

M36bITOUHBIA pasmep +10 +10 Het
(HanpuMep, 4OCTATOYHBIW 3a30p 30MOTHWKA, NPAMONMHEN-
HOCTb W LMNUHAPWYHOCTL)

Mepbl NpoTUBOAENCTBUSA 3anNMNaHuio 30M0THUKA, +10 +10 Het
NPOKPYYMBAHWIO

Mepbl NpOTUBOAENCTBUA HEXeNaTensHOMY +10 +10 Het
rMAPaBNMYECKOMY BO3OEWCTBUIO (HAanpyMep, MrHOBEHHOE
BLICOKOE AaBneHue Ha oba nopta ruapaenuyeckoro asura-

Tens)

BTOPWUYHBIA MCTOMHWK 3HEPTMK (HANpUMepP, C NPYXWUHHBIM +20 +20 Het
AaKKyMYNATOPOM) UMW 0TKA30yCTOWYMBASA KOHCTPYKUWS Mpu
noTepe UCTOYHKMKA AHEPTUN

MeaneHHO unu cTyneH4YaTo NPOrpeccuMpyowmin oTkas +10 +10 Het
(Hanpumep, yMeHbLIeHUe 3dPEKTUBHOCTN YyCUNUTENA
pYneBOro ynpaBneHusa Nepes onacHbIM OTKa30M)

CHmXeHWe BepOATHOCTW pa3pblBa LUNaHroB (HanpuMep, +10 +10 Het
OTCYTCTBWE OCTPbIX KPOMOK)

B cucteMe noggepkuBaeTcs Heobxogmmas YucToTa +10 +10 HeTt

Mepbl NpOTMBOAENCTBMA KaBUTaLMW, Bbl3BAHHOW aapauuven +10 +10 Het
rMopaBnMYecKoro Macna

Mepkl no ycTpaHeHuto npobnem ¢ nepedayen aaBneHus, +10 0 Oa
Bbl3BaHHbIX aspauver rmgpasnuyeckoro macna (Hanpumep,
BEHTUMSILMOHHLINA KOHTYP)

WToro Bbannoe Q0

Pacuet 6annoe HSR.
t = 90 (cymma ctonbua «OueHKa CUCTEMbI» ).
g = 10 (cymma ctonbua «Bknounte B g»).

t 90

r= 100 =
100 q 100 10

100 =100%,

raer — HSR;

g — CYMMa KpUTEPWEB, KOTOPas He CHXKaeT BEPOATHOCTL ONAacHOro 0Tkasa ANs Npeanonaraemon hyHKLnM
6e30nacHOCTH, KOTOPYIO OyHKUMSA 6E30MacHOCTH CMAMYaEeT;

{ — cyMMma ocCTanbHbIX NPUMEHUMBIX KPUTEPWEB, KOTOPLIM YAOBMNETBOPSAET CUCTEMA.

B paHHOM npuMepe cuCTeMbl PyNeBoro ynpaBneHus ¢ nnaHeTapHbIM KNanaHoM W3bbITOYHbIE pa3Mepel, Mepbl
NPOTUBOASWCTBUSA 3annnaHnio UK BpalleHUo 30M0THUKA, Mepbl MPOTUBOAENCTBUSA HexXenaTenbHoMY rmapaBnuyeckoMy
BXOAY, BTOPUYHBIV UCTOYHUK SHEPTMU, MEANEHHOE UMK CTYNEHYaTOE NPOrpeccUpoBaHne 0TKa3a, CMArYeHne NocneacTeuin
paspbiBa LUNaHra, cuctema, npeaHasHadyeHHas ang nogaepxaHua TpebyeMor YWMCTOTbl rMAPaBNUYECKOR KUAKOCTU, U
Mepbl NPOTUBOAEMCTBIUA ANA KaBWTaLuUW, BbI3BAHHOW aspaLuen, BKMKYaKTCs B NoKasaTens £

Mepe! Mo ycTpaHeHWo Npobnem ¢ nepedavei gaBneHus, BbI3BaHHbIX aspalnell, BKITK4aTCA B OLEHKY q.

B npumepe A.6 nokasaHo, 4yto MTTF ; atoii cuctemel coctasnset 100 net.

CornacHo tabnuue 2, HSR = 100, MTTF = Bbicokoe, cootseTcTByeT MPL_ = d.

B.2 MNMpumep pacyeTta nokasatenda HSR onAa rugpaBnuyeckoro CTOAHOYHOro TOPMO3a € NPYXUHHbIM
BKITIOYEHUEM

[na npy>XWHHOTrO rMapaBnUMYEecKoro CTOAHOYHOro TopMo3a, NokasaHHoro B A.4, pacdet HSR nokasaH B Tabnuue B.2.
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Tatnuua B.2 — Kputepun oueHkn HSR ons npumepa rugpaBnuyeckoro CTOSHOYHOTO TOPMO3a C NMPYXXUHHBIM BKIO-
YeHVeM

P Bkntounte B g
Kputepun BoamoxHble Gannel | Bannel cucremst (nalHer)
M36bITOYHBIA pasMmep (HanpyMMep, 4OCTaTOYHBIA 33a30p 30MOTHKU- +10 +10 Het
Ka, NPAMONWHENHOCTb U LMAMHAPWYHOCTD)
Mepbl npoTMBOAENCTBUA 3anNUNaHuio 30N0THUKA, +10 +10 Het
NPOKPYYMBaHUIO
Mepbl NpoTUBOOENCTBUA HEXENaTENLHOMY rMApaBUYEcKOMy +10 0 Het
BO34ENCTBUIO (HAaNpPUMep, MTHOBEHHOE BbICOKOE OABINEHME Ha
oba nopTa rugpaBnn4Yeckoro ABUratens)
BTOpWUYHBLIA UCTOYHUK 3HEPrUM (HanpUMep, C NPYKUHHbLIM +20 0 Het
aKKyMynsSTOPOM) UiV OTKa30YCTONYMBAsA KOHCTPYKLNS Npuy
noTepe NCTOYHWUKA SHEPTUN
MeaneHHo Unu cTyneH4aTo NporpeccupyrowmMin oTkas (Hanpu- +10 0 Het
Mep, YMeHbLUeHUe 3hPEKTUBHOCTH YCUNUTENSA pyNEBOro yrnpae-
neHnsa nepen onacHbIM OTKA30M)
CHWKeHWe BepOATHOCTW paspbiBa LUNAHroB (Hanpumep, +10 +10 Het
OTCYTCTBME OCTPbIX KPOMOK)
B cucteme nogaepxusaetca Heobxoguman YmctoTta +10 +10 Het
Mepbl NnpoTMBOAENCTBUS KaBUTaLWMK, BbI3BAHHOW aapaumen +10 +10 Het
rmapaenMyeckoro Macna
Mepbl no ycTpaHeHuto npobnem ¢ nepegaven gaBneHus, +10 0 Oa
BbI3BAHHLIX a3palMen rmapaesnuyeckoro macna (Hanpumep,
BEHTUMALUWNOHHBIA KOHTYP)
WTtoro 6annos 90
Pacuet 6annos HSR.
t = 50 (cymma ctonbua «OueHKa CUCTEMbI» ).
g = 10 (cymma ctonbua «Bknounte B »).
t 50
= 100 = -100 = 56 %,
100—-q 100-10
roer — HSR;
g — CyMMa KpUTEpPMWEB, KOTOpas HE CHWXaeT BEepPOATHOCTb OMNacHOro OTKa3a AnA npegnonaraemoin dyHKuum

BezonacHocTH, KOTOPYH beHKLlI/Iﬂ 6e3onacHOCTV CMAr4yaeT;

t — cymMmma ocTanbHbIX MPUMEHUMbIX KDUTEPUEB, KOTOPbLIM YAOBIIETBOPAET CUCTEMA.

B gaHHOM npyMepe rmapasniMyeckoro CTOSHOYHOMO TOPMO3a C NPYKUHHBLIM MPMBOAOM M3BbITOYHbIE pa3Mephbl, MEpbI
NPOTUEOAENCTBUA 3aNUNaHUio UM BPaLeHWIo 30M0THWUKE, NpefoTBpalleHne paspbiBa LWnaHra, cucTema, npegHasHadeH-
Haa onsa nogaepaHua TpebyeMon YACTOThI TMOPaBANYECKOR XXMAKOCTH, U MEpbl NPOTUBOAENCTBUS KABUTALIMW, BbI3BaH-
HOI aspaumneil, BKNoYeHbl B NokasaTens f.

Mepbl NpoTMBOAENCTBUA NpobrnemamM ¢ nepenadeil 0aBneHns, Bbi3BaHHbIM aspaluueil rnapaBnnyeckoi KuaKocTH,
BKIIQYAOTCA B NoKasaTenb g, MOCKOMNBKY OHWM NMPUCYTCTBYIOT B CUCTEME, HO He CnocoBCTBYIOT ee 6830NacHOCTH.

KoHTpmMepkl Ana HexenaTensHOro rmapaBnuMyYeckoro BBOA4A, BTOPUYHOMO MCTOYHWMKA 3HEPrMUM U MELMEeHHOro Unu
CTYNeHYaToro NporpeccUpytoLLero 0Tkasa B CUCTEME OTCYTCTBYIOT, MOSTOMY OHW He OLeHMBAIOTCA.

B npumepe A.4 nokasaHo, 4to MTTF 4 aToi cuctemel coctaenseT 100 ner.

CornacHo Tabnuue 2, HSR = 56, MTTF, = Beicokoe, cooteeTcTByeT MPL, = c.
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MpunoxeHune C
(obsAzaTensHoe)

ConoctaBneHue ¢ APpyruMu ctTaHgapTamMu Ha beHKLIHOHaanYI-O BesonacHocTb

Y1066l NpoAEMOHCTPUPOBaTL COOTBETCTBUE cTaHgapTam cepun ISO 19014, cuctemel, nogcuctemsl n SRP/CS, pas-
paboTaHHble U OUEHEHHblE METOAaMW, OTMUYHBIMKW OT cTaHgapToB cepuu 1ISO 19014, gomKHbl OTBEYATE CredylLnM
TpeboBaHUAM:

- cucteMsl, nogeucteMsbl 1 SRP/CS gomkHbl cooTBeTcTBOBaTE TpebosaHusam SO 19014-3;

- PL, AgPL, SIL unu ASIL gomkHsl cuuTaTbes akBuBaneHTHeiMKM MPL, kak nokasaHo B Tabnuue C.1;

- cucTeMbl, nogcuctemMsl U SRP/CS gomkHel paccMaTtpuBaTbest Kak anemeHTel MPL B COOTBETCTBMM C NPOLIECCOM
pacyera, onnucaHHblM B cTaHgapTtax cepumn 1ISO 19014,

Tabnwuya C.1— MPL, no cpaBHeHMIo C napameTpamu Apyrux cTaHaapTos

MuHrManeHbI TpebyeMblin ypoBeHb
Tpebyembii MPL
PL AgPL SIL ASIL
a a a 1
b b b 1 A
G c c 1 B
d d d 3 Cc
e e e 4 D
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FOCTISO 19014-2—2024

Mpunoxenwne D
(cnpaBo4Hoe)

OueHka dpyHKUUM Be3zonacHOCTH

[aHHoe npunoXxeHve npeaHasHayveHo ana AononHeHns HgopMauuy, npeacTtasneHHor B 6.3 (cm. pucyHok D.1).

ISO 19014-1:2018 (nyHKT 4.1)

1|

PaapaboTka 1 TexHUueckas psanuaauws
tbyHin GesonacHocTi:
WABHTWPMKALMA 3MEMEHTOB,
OTHOCALLMXCA K GB30MacHOCTH U
BhLINOMHSALLKMX hyHKLMKA Ge3onacHocTK

'

Ouenveatot kauapit CSC no kputepuam:
- 5a30BbLIB/MCNBLITAHHLIS MPUHLMNLI GE30NACHOCTH;
- KaTErQpus;

JOVpeKTUBE K ApyTUe
HOPMATHBHLIE JOKYMEHTbI
MOTYT YCTAHERMUBATE
obA3arentHole TpeGoRaHWUA

-CCF;

- CMCTEMATUHECKHE OTKASI;

- UCMbITAHKWS CKPYXKaloWei cpegoi noe 180 19014-3;
- oueHka HSR no 7.4;

- KomBuHauvu SCS no 7.6

v

OueHKa NpOrpaMMHOR YaCTH
ISO 190144 YpoBHA 3 DeKTUBHOCTH
3ALWNTEH MALIMHGI, €Cru

NpUMEHUMO

Mpoeepepka MPL dyHKUMK
fezonacHocTu
MPL, 2 MPL ?

Her —»

Oa

Bannpauua:
BLINOMHE&HBLI N BC&
TpeBoBaHMA ANs NPUCBOSHUA
yHkuuM GesonacHocTU
MPL,?

Her —p

Oa
+
K1SO 18014-1 {pucyHok A.1)
«[locTUrHyTo Nk Tpebyemoe
GHUXEeHWE pUCKa?»

Pucyrok D.1 — OueHka dyHKkumnm 6esonacHocTu
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FOCT ISO 19014-2—2024

MpunoxeHue E
(obsAzaTensHoe)

WcknrwyveHna n pononHeHus K 1ISO 13849-1 u 1ISO 13849-2

B tabnuue E.1 nokasaHo cpaBHeHue npuoputeToB mexay SO 13849-1 u cepuen craHgaptoB ISO 19014, a B Ta-
6nuue E.2 nokaszaHo cpaBHeHue npuopuTteToB mexay 1SO 13849-2 n cepuen ctaHgapTos ISO 19014.

BykBbl B TpeTbeM cTONbUE UMEOT criedylollee 3HayeHune:

a — npuMeHstoTea TpebosaHua cepum ctaHgaptos ISO 13849;

b — npumensioTca TpebosaHua cepum ctaHgaptos ISO 19014;

¢ — TpeboeaHus cepun ctaHgapToB ISO 19014 umetoT npuopuTeT Haa TpeboBaHuaMK cepun cTaHgapTos ISO 13849;
d — npumeHstoTca Kak TpeboBaHua cepun ctaHgapTtos ISO 19014, Tak u TpeboeaHua cepun ctaHgapTos SO 13849;
e — 0BbIYHO HE NPUMEHAETCH K MOBWMMBHBIM MaLuHaM.

Tabnuya E.1— CpaBHeHune npuoputetoB mexay 1ISO 13849-1:2015 u cepuei ctaHgapTos ISO 19014

3nemeHT CTB.I-!,D.apTa OnemeHT ctaHgapta ISO 19014-2 unu gpyroro ctaHaapTa BuiGop
ISO 13849-1:2015 cepuu I1ISO 19014
Mpepucnoeue Mpepucnoswe b
BeeneHue BeeneHue b
1 1 b
2 2 b
3 —
3.1 3 C
3.2 4 o
— 5 b
— 6 b
4 —_
41 1ISO 19014 v npunoxeHune D c
4.2 —
421 — a
4.2.2 — a
4.3 — a
4.4 — a
4.5 —
451 71 c
— 7.1 b
— 7.21 b
45.2 7.24 d
453 7.3.1 a
—_ 7.3.2 b
- 7.4 b
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FOCTISO 19014-2—2024

lpodomxeHue mabnuuye! E. 1

3nemeHT cTaHpapTa

3nemeHT ctangapta SO 19014-2 unu gpyroro ctaHgapra

ISO 13849-1:2015 cepun 1SO 19014 BeiGop
454 71 d
45.5 7.5.1 c

46 — -
4.6.1 ISO 19014-4 b
46.2 ISO 19014-4 b
46.3 ISO 19014-4 b
46.4 1ISO 19014-4 b

4.7 — 4

4.8 ey "

3 = e
6 —
6.1 — 5
6.2 —
6.2.1 e "
6.2.2 7.5.1 c
6.2.3 o "
6.2.4 — a3

— 7521 b

— 7522 b
6.2.5 7531 d

— 7.53.2 b

— 7.5.3.3 b
6.2.6 — a
6.2.7 — a

- 754 b

- 7.5.5 b

6.3 — a

— 7.6 b

7 —

7.1 — 4

7.2 722 d

7.3 7.2.3 c

8 == a
9 8 o
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OkoHyaHue mabnuuss E. 1

FOCT ISO 19014-2—2024

C-)g%n.qig;:;in—,gg']pga OnemeHT cTaHgapta 1ISO 19014-2 unw gpyroro ctaHgapTa BuiGop
-1: cepuu ISO 19014
10 — a
11 8 b
MpunoxeHne A ISO 19014-1, ISO/TS 19014-5 b
Mpunoxerue B — =]
Mpunoxenwe C — a
Mpunoxenwe D — a
MpunoxeHune E — a
Mpunoxexue F — a
MpunoxeHue G — a
Mpunoxenwe H MNpunoxerue A b
MpunoxeHue | MNpunoxexue A b
MpunoxeHue J ISO 19014-4 b
MpunoxeHue K — a
— lNpunoxeHne B b
— Mpunoxexue C b
— MNpunoxexne E b
Bubnuorpadua Bubnuorpadusa c
= ISO 19014-3 b
Tabnuuya E.2 — CpaBHeHne npvoputeToB Mexay 1ISO 13849-2:2012 v ceprei ctaHgapTos ISO 19014
3lgzm$ggfgazﬂgg1p;a 3OnemeHT cTaHgapTa I1ISO 19014-2 unw gpyroro ctaHaapTa BuiGop
-2: cepun ISO 19014
CraHpapT B Uenom — a
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FOCTISO 19014-2—2024

Mpunoxenune OA
(cnpaBo4Hoe)

CBe,EIEHMﬂ O COOTBETCTBMU CCLINOYHbLIX MeXAYHapPOOHbLIX CTaHOapTOB
MeXrocygapctBeHHbBIM CTaHOapTam

Tabnuuya QJA1

0O603Ha4YeHnE CCbINOYHOro CrteneHb OBo3Ha4eHne 1 HaMMeHoBaHWE COOTBETCTBYIOLLEr0 MEXKIroCy4apCTBEHHOMO

MEX/yHapoAHOro CTaHAapTa | COOTBETCTBMS cTaHgapTta

ISO 12100:2010 IDT FOCT ISO 12100—2013 «BesonacHocTb MawuH. OCHOBHbIE MPWMHUMMbI
KOHCTpynpoBaHua. OUeHKN pUcKa U CHDKEHUA pycKay

ISO 13849-1:2015 — *

ISO 13849-2:2012 — *

ISO 19014-1 IDT MOCT ISO 19014-1—2024 «MawwuHbl 3emnepoiHele. PYHKUMOHANbLHaA
6esonacHocTe. Yacte 1. MeToguka onpegeneHvs 3rMeMeHTOB CUCTEM
ynpaeneHwusi, CBA3aHHbIX ¢ obecneyeHnem 6e30MacHOCTU, U TeEXHUYECKMe
TpeboBaHuA»

ISO 19014-3 IDT FOCT ISO 19014-3—2024 «MawuHbl 3emnepoiHble. PyHKUMOHaNbHAA
6e3onacHocTk. YacTb 3. YCTOMYMBOCTL K BO3AENCTBUIO OKPYKatoLen cpe-
Obl M1 MeTodbl WCMbITAHWA 3MEKTPUYECKMX W SMEKTPOHHBLIX 3NEMEHTOB,
UCMOMb3yeMbIX B SfieMeHTax CucTeM YMpaeneHwsi, CBA3aHHbIX C
obecneveHnem 6ezonacHoCTU»

ISO 19014-4:2020 IDT FOCT ISO 19014-4—2024 «MalmnHbl 3emnepoiHele. ®yHKUMOHANbHas

6esonacHocTe. YacTe 4. Paszpabotka u oueHka nporpammHoro obecneve-
HWUS 1 Nepedayun JaHHbIX NS ANeMeHTOB CUCTeM yrpaBleHus, CBA3aHHbIX
c obecneyeHnem BesonacHoCTU»

ISO/TS 19014-5

COOTBETCTBUA CTaHOAPTOB!

- IDT — nMaeHTU4YHbIEe cTaHOapThI.

* COOTBETCTBYIOLLMIA MEKIOCYaPCTBEHHbIA CTaHAAPT OTCYTCTBYET. [1o ro NPUHATMSA PEKOMEHOYETCS UCMONb30BaTh
nepeBof Ha PYCCKWA A3bIK AAHHOIO MeXAyHapoaoHOro cTaHaapTa.

I punmedyaHune — B HacToswen Tabnuue WCNoNb3oBaHO cregyroulee yYCnoBHoe obo3HayeHWe CTeneHu
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(1]
(2]
(3]
4]

FOCT ISO 19014-2—2024

Bubnuorpadcun
1ISO 6165 Earth-moving machinery — Basic types — Identification and terms and definitions
1ISO 13850 Safety of machinery — Emergency stop function — Principles for design
ISO 26262-5 Road vehicles — Functional safety — Part 5: Product development at the hardware level
IEC 61508-2 Functional safety of electrical/electronic/programmable electronic safety-related systems — Part 2:
Requirements for electrical/electronic/programmable electronic safety-related systems
39
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FOCTISO 19014-2—2024

YOK 631.3:006.354 MKC 53.100 IDT

KntoueBble croBa: MallWnHbI SEMJ'IepDIaHbIe, NnpoeKkTpoBaHWe N OoLeHKa OGOpy,D,OBaHI/IFI N CTPYKTYPbl CUCTEM
ynpaeneHnA, CBA3aHHbIX C obecneyeHnem De3onacHOCTH
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