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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»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 NOOrOTOBIEH Poccuitickoit accouuaumnein nponssoguTeneil cneunanmanpoBaHHONn TeXHUKU U 06o-
pydoBaHus (Accounaumel «Poccneumall») Ha oCHoBe cOBCTBEHHOrO NepeBoaa Ha PYCCKUA A3bIK aHM0s3blY-
HOWM BepCcuUK CTaHOapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH MexrocynapcTBeHHbIM TEXHUYECKMM KOMUTETOM no ctaHpapTtuiauun MTK 267 «Ctpou-
TenbHO-A0POXKHbLIE MALUMHBI U 060pYyOOBAHUE»

3 NMPUHAT MexrocyoapCTBeHHbLIM COBETOM MO CTaHA4apTU3auuWm, MeTponorum u cepTudukaumm
(npotokon ot 30 aBrycta 2024 r. Ne 176-I1)

3a NMPUHATKE NPOrornocoBanu:

Kparkoe HavMeHOBaH1e CTpaHbi Kog ctpaHbl CokpalleHHOe HalMEHOBaHWe HaLUWMOHaNLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTusayum

ApmMeHuns AM 3A0 «HauuoHanbHbIA OpraH no craHgapTu3auum
1 MeTponoriny» Pecnybnvkn ApmeHus

Benapyck BY loccTranpapt Pecnybnunku Benapycb

KasaxcraH KZ locctanpapt Pecny6nunkv KasaxcrtaH

Kvpruanga KG Kblpreiactangapt

Poccus RU PocctaHgapt

TamKukucTaH TJ Tapxukctangapt

YabekucTaH uz Yabekckoe areHTCTBO MO TEXHWYECKOMY perynumpo-
BaHUIO

4 TMpukasom PefepanbHOro areHTCTBa MO TEXHUHECKOMY PerynmpoBaHuio U MeTponorimn ot 10 okTabps
2024 . Ne 1416-cT mexrocygapcrBeHHbiin ctaHgapT FOCT 1SO 19014-1—2024 BBegeH B AeWCTBUE B Kade-
CTBE HauuoHaneHoro ctaHgapta Poccuinckon ®enepaunn ¢ 1 aHeapsa 2025 .

5 Hactoawwmin ctaHgapT noeHTUHeH mexayHapogHomy ctaHgapty ISO 19014-1:2018 «MawuHbl 3em-
nepoiHble. PyHKUMOHanbHaa GesonacHocTe. YacTe 1. MeTogvka onpegeneHvusi aNeMeHToOB CUCTEM ynpas-
neHus, cBa3aHHbix ¢ obecnedeHvem Oe3onacHocTW, M TexHudeckue TpeboeaHus» («Earth-moving machi-
nery — Functional safety — Part 1: Methodology to determine safety-related parts of the control system and
performance requirements», IDT).

MexaoyHapoaHell ctanHaapT paspabotaH TexHuy4eckuM KOMUTETOM no craHgapTtusauum ISO/TC 127
«MalumHbl 3eMmnepoiHblie» MexgyHapoaHon opraHm3salumm no ctaHgaptusagum (1ISO).

Mpy NpMMeHeHUWM HaCTOSLWEero cTaHaapTa pekoMeHayeTCa UCNOoMNb30BaTh BMECTO CChINMOYHBLIX MeXay-
HapofHbIX CTaHO4apPTOB COOTBETCTBYIOLME UM MEXrocyfapcTBeHHble CTaHAapThl, CBeAeHUs] O KOTOpbIX Mpu-
BedeHbl B JOMOMHUTENLHOM npunoxeHun OJA

6 BBEOEH BINEPBbIE
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HHpopmayus o esedeHuu 8 delicmeue (npekpawjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmey-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UaMeHeHUs Umu OmMeHbl Hacmosiwea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© 180, 2018
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

MALWWHBI 3EMNEPOMHLIE

®yHKUMOHanNbLHaA 6e3onacHOCTb
YacTtb 1

MeToavka onpeaneneHUA 3aNeMeHTOB CUCTEM ynpaBneHWUA,
CBfA3aHHbIX C o6ecrnevyeHuem 6930naCHOCTH, U TeEXHU4YeCKue TPEGOBaHHH

Earth-moving machinery. Functional safety.
Part 1. Methodology to determine safety-related parts of the control system and performance requirements

Oarta BBegeHnsa — 2025—01—01

1 ObnacTtb NnpumMeHeHunA

HacToAwmi ctangapT ycTaHaBnMBaeT MeToabl onpeaeneHns ypoBHe apheKTUBHOCTY 3alUnThl, Heob-
XOOMMBIX AN 3eMnepoiHbix mawwmH (EMM) no ISO 6165.

AHanua 6esonacHocTu cucTembl ynpaeneHusa MawuHod (MCSSA) onpegensieT cTeneHb CHUxe-
HWSA pUcKa ONacHOCTEN, OTHOCALMXCSH K CBA3aHHBIM ¢ obecneveHvem De3onacHoOCTV cuctemMam ynpaBrneHus
(SCS). 3TO CHMXEHME KOMMYECTBEHHO onpefensercs ypoBHeM 3heKTUBHOCTM 3alinThl MawuHbl (MPL),
ONacHOCTU MOSHTUMULWPYTCA C UCMNONb30BaHMEM NMPUHLMMOB OLIEHKW pucka, onpeneneHHbix B ISO 12100,
Mnu gpyruMm cnocobamm.

Mpumevanne 1 — lWar 2, kak nokazaHo B NPUNOXEHUU A, OEMOHCTPUPYET B3aumoceadb mexay SO 12100 un
ISO 19014 B ka4ecTBe AONOMHUTENBHON MEPbI 3aLUMTEIL.

MpumeuvaHnune 2-—I1S0 19014 MoXKeT TakKe UCMONb30BATLCA ANSA OLUEHKU TpeboBaHWi hyHKLUMoOHanLHoN 6es-
OMNacHOCTU APYrUX BHEAOPOKHBLIX MOBUMBHBIX MaLLKH.

[na Tex cpedcTB ynpaBneHns, KOTopele onpefeneHsbl Kak cBa3aHHble ¢ obecnevyeHnem BesonacHocTy,
XapakTepuUCTUKN apXMTEKTYpLI, annapaTtHoro obecneveHusa, TpeboBaHWiA K OKpyXKatoLLen cpee NporpamMmMHo-
ro obecnevyeHnss U 3hPEKTUBHOCTY 3aLUNThLI PACCMOTPEHBI B Apyrix YacTsax ISO 19014.

ISO 19014 oxBaTbiBaeT ONACHOCTW, BbI3BAHHbLIE OTKA30M CBsi3aHHbIX ¢ obecnedyeHneM 6e30MacHOCTK
CUCTEM YNpPaBIeHus, U He paccMaTpuBaET ONACHOCTM, CBSI3aHHble ¢ camuMm obopyaoBaHMeM (Hanpumep, no-
paKeHWe 3neKTPU4ECKMM TOKOM, noxap U T. 4.).

[Opyrvue cpegctea ynpaBneHusi, KOTOPbIE He ABMSTCA CBA3aHHBIMK ¢ obecneveHnemM Be3o0nacHOCTU cu-
cTemamu ynpaeneHus (SCS), KoTopble He YMEeHbLIAKT OMacHOCTE UMW He BLIMOMHAT (OYHKLUNIO yNpaBneHus
M O HEUCMPABHOCTW KOTOPLIX onepartopy Bbino Obl M3BECTHO, MCKMKOYEHbI N3 HACTOSALLLEro cTaHdapTa (Hanpu-
Mep, CTEKNOOYNCTUTENN, hapbl, ocBelleHne KabuHbl 1 T. 4.).

MpumeyaHue 3 — Cnucok cBA3aHHbIX C obecneveHnem 6e30nacHOCTM CUCTEM YNPaBNEeHUs NPUBEOAEH B Npu-
noxexun D.

n puMmedHaHune 4 — 3ByKOBble npegynpexaeHna MCKNKYeHbl N3 TpeﬁOBaHMﬁ AWarHoCTU4eCKOro oxeara.

2 HopmaTuBHbIe CCbINKH

B HacToswem CTaHgapTe MCNonk30oBaHbl HOPMATUBHBIE CChINKKM Ha crnedywwme CTaHOapThl [,EI,J'IFI noaTtn-
POBaHHLIX CCbIJTOK NPUMEHAKT TONbKO YKadaHHOe U3aHune CCbINMOYHOro CtaHgapTa, And HedaTUPOBaHHbIX —
nocrnegHee usfgaHue (BKJ'II'O‘-iaFl BCe MSMEHQHMFI)]I

MapaHune ochbuumnansHoe
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ISO 6165, Earth-moving machinery — Basic types — ldentification and terms and definitions (MawwuHbl
3eMnepoiHbie. OCHOBHbIE TUNbl. MaeHTudnkauns, TEpMUHBL U onpeaeneHuns)

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk
reduction (beszonacHocTe MalwuH. OCHOBHblE MOHATUS, 0BLLKME NPUHLUMBLI KOHCTPYUPOBaHuUs. OLeHka U CHU-
KEHWe PUCKOB)

3 TepmMuHbI 1 onpegeneHus

B HacTofAWwemM cTaHgapTe npuMeHeHbl TepMuHbl No [ISO 6165 1 1ISO 12100, a Takke cnegytolne TepMu-
Hbl C COOTBETCTBYHOLLMMMW OMpeneneHnsaMu.

ISO u IEC BenyT TepMuHonornyeckme 6a3bl JaHHbIX 45 UCNOMNb30BaHWA B CTaHAapTM3auMy no cnegy-
HOLWMM CCbINKam:

- oHnanH-nnatdgopma ISO: https://www.iso.org/obp;

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

3.1 ypoBeHb athcekTMBHOCTU 3awmThl MawuHbl; MPL (machine performance level): OuckpeTHbIi
YpPOBEHb, UCMOMb3yEMbIA ANs onpegeneHnst CnocobHOCTU 3NEMEHTOB CMCTEM yNpaBneHus!, CBs3aHHbIx ¢ obe-
cnedveHunem BesonacHocTu (3.3.2), ocywecTBnsaTb MyHKLMIO 6830nacHOCTU B NPOrHO3UPYEMBbIX YCNOBUSIX.

MpumevaHue 1 k cratbe — Tepmud MPL ucnonbsyetcsa Ons onucaHusa YpoBHS 3(EEKTUBHOCTU 3alUNThl,
Tpebyemoro oT cBA3aHHOro ¢ 6e30nNacHOCTLI0 3NeMeEHTa cUCTEMbI ynpaBneHus. Bykea «M» oTHocuTcs K MawwmHe 1 o6o-
3HaYaeT 3eEMNEPONHBLIE MALUVHEI, HA KOTOPbIE PAcNpOCTPaHASTCA AeNCTBME HACTOAWErO cTaHAapTa, U UCNonb3yeTcs aAns
OTNMYKMA OT APYrMX cTasgapToB iyHKUMOHaneHoM 6esonacHocT (Hanpumep, PL, AgPL, ASILm T. g.).

3.1.1 Tpebyembin ypoBeHb 3hheKTUBHOCTHM 3awmuThbl MawuHbl; MPL, (machine performance level
required): [ICKpeTHbIA ypOBEHb, HEOOXOOUMbIA ANS OOCTUXEeHUA TpebyemMol yHKUKMoHanbHoi 6e3onacHo-
CTW AN1A KaX4on yHKLMK, cBA3aHHOW ¢ obecnevyeHnem 6e3onacHoCTu.

3.1.2 ROCTUrHYTbIN YpOBeHb 3(h(heKTUBHOCTHM 3aWmTbl MawuHbl; MPL, (machine performance lev-
el achieved): [InckpeTHbIN ypOBEHb, 4OCTUraeMbIil annapaTtHbIMW CPeacTBaMKu, apXUTEKTYpOrA M nporpaMm-
HbIM obecrne4yeHremM cucTeM ynpaeneHus bezonacHocTbio (3.3.1).

Mpumevarnue 1«kcratbe — lNpouecc onpegenennsa MPL, onucan B 1ISO 19014-2 n ISO 19014-4,

3.2 dyHkuMoHanbHaa 6e3onacHocTb (functional safety): Cuctema, kotopas gercTyeT Takum obpa-
30M, YTO WCKMKOYaeT HeonpaBAaHHbIA PUCK TPaBMUPOBAHUA OMepaTopoB UNnv HabniogaTenei, U 3aBUCKUT OT
NpaBuMbHOrO PYHKUMOHNPOBAHWS CUCTEM YNpaBneHws, CBA3aHHbIX ¢ obecnevyeHnem BesonacHocTu (SCS)
(3.3.1) v gpyrux Mep No CHWXKEHWIO pHUCKa.

3.3 cuctema ynpaBneHusa mawmHon; MSC (machine control system): Cuctema, koTopasi oTBe4aeT Ha
BXOAHbIe CUrHanbl OT anemMeHToB obopyaoBaHusa, onepaTopos (3.4.1), obopyaoBaHWs BHELLUHEro KOHTPOIA
unu noboi KOMBUHaLMM BbILLIENPUBEAEHHBIX 3MIEMEHTOB W FeHEPUPYET CUrHanbl, NPUBOAALLME MALUKHY B
feicTBre B 3a4aHHOM NOpsaKe.

3.3.1 cuctema ynpaBneHus, cBA3aHHasa ¢ obecnevyeHuem BesonacHocTu; SCS (safety control
system): Mogcuctema unw cuctema, ncnonbayemasa MCS (3.3) ana goctmxkeHuna dyHKUunoHanbHol besonac-
HOCTH (3.2) MyTeM BO3AENCTBMA Ha NOBeAEHWE MaLUWHbI UMM YMEHbLIEHWUA ONACHOCTU.

MpumevaHue 1kcratbe — CuctemMa, KOTOPas MOXET BbIMTY M3 CTPOS TakMM 0Bpa3oM, YTO 3TO Co3aacT onac-
HOCTb, cymTaeTca SCS.

Mpumevanue 2kcratbe — Hanpumep, SCS ona ynpaBneHns MOLWHOCTBI MOXET BKINOYaTL ApPOCCenb, nepe-
KMNoYeHWe nepegay, ctapT/cTon U T. 4.

3.3.2 anemMeHT cucTeMbl ynpaBneHus, CBA3aHHbIK c obecneyeHuem 6GezonacHocTu; SRP/SC
(safety-related part of the control system): 3nemeHT unu nogcuctema cuctemsl ynpasneHus (3.3.1), kotTopas
pearnpyet Ha BXO4Hble CUrHanbl U BbipabaTbiBaeT BbIXO[HbIE CUrHarnbl, CBsizaHHbIe ¢ obecneyeHnem Gesonac-
HOCTH.

MpumeyaHue 1 kcratbe — KoMOUHMPOBAHHbBIE 3NIEMEHTHI CUCTEMBI YMPABNEHNS!, CBSA3aHHbIe C obecneyeHu-
emM 6e30nacHOCTH, HaYUHAIOT AeiCTBOBATL B TOYKE, IAe BO3HWKAIOT CUrHarmbl, CBA3aHHble ¢ obecnedveHnem Be3onacHocTm
(Hanpvmep, NPUBOZHOM KyNadyoK UMW ponuK MyTeBOro BbIKIKYATENS [NepeknoyaTtens] ¥ 3akaHYMBaloT Ha BbIXOOE CUMo-
BbIX ANEMEHTOB YNpaBNEHWs (HanpuMep, rMaBHbIe KOHTaKThl NyckaTtens [KoHTakTopa]).

MpumeyvyaHune 2Kcrtatbe — Ecnv cucTeMbl MOHMTOPWMHIA MCNOMNb3YHTCA ANS ANMarHOCTUYECKOro OXBaTta, OHW
Takke cumtaroTca SRP/CS.
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MpumeyvaHune 3Kctatbe — SRP/CS aBnAeTca 4acTblo UN 3NEMEHTOM KOHKpeTHo MCS.

3.4 rpynna nuy (person group): [pynnsbl noaen, npoaHanuanposaHHblie B MCSSA (3.14).

3.4.1 onepatop (operator): Yenosek, 3KCNNyaTUPYIOLLMA MaLLUWHY U OCBEOOMIEHHBIA O CBA3AHHbLIX pU-
CKax UIvM onacHocTSX.

3.4.2 xonnera no paborte (co-worker): Yenoeek, paboTatowuii B6AM3N MalIWHBl U OCBEAOMINEHHBIN O
CBA3aHHbLIX C HEN ONACHOCTSX.

3.4.3 noctopoHHuM (bystander): Yenosek, B TOM 4YMcne He ABMNAKLIMACA Konneron no pabote, pebeHok
MNW NOCTOPOHHWIM, Mano OCBeAOMITeHHBIA MMM He OCBEAOMIIEHHbIM 06 OonacHOCTAX, CBA3aHHbIX ¢ paboTon
MaLLWH, ¥ HE npoLuewmnin obydeHune.

3.4.4 obcnyxuBarowWwmk nepcoHan (maintainer): Yenoeek, B 0683aHHOCTN KOTOPOro BXOAWUT BLIMOMNHE-
Hue paboT No TeXHUYEeCKoMY 0BCNyXMBaHWUIO MaLUWHbI.

MpumedvaHune 1kcratbe — OBCNy:KUBAKLWIA NepcoHarn obydyeH COOTBETCTBYHOLLWMM 06pa3om K 3HaKoM C 0COo-
GEeHHOCTAMMW U ONacHOCTAMMU MALUWHBI.

3.5 ynpaensemocTb (controllability): BoamoxHocTe nabexats npuuuHeHus Bpena rpynne nuy (3.4),
NOABEPXEHHOW PUCKY, 3a CYET CBOEBPEMEHHOW peakuun onepatopa (3.4.1), B TOM Yyncrne ¢ NOMOLLbK ansrep-
HaTWBHbLIX CPEACTB yrnpaBneHus.

3.6 Bpemsa Bo3gencTBuA (exposure): MNpoLeHT BpeMeHW, B Te4eHWe KoToporo rpynna nuy (3.4) noa-
BEpraeTcsa OnacHOCTH.

MpumedyaHue 1kcTatbe — Bpems Bo3gencTBUS ABNSAETCA NPOM3BEAEHMEM CNedyoLLMX 3aBUCUMbIX BEPOAT-
HOCTel: BapuaHT ucnone3osaHusa (3.11), Bpemsa onacHocTty (3.12) n Bpema Bo3gencTBUA Ha rpynny nuy, (3.15).

3.7 cTeneHb TAXeCTW NocneAcTBUM (severity): Mepa oueHkn Hanbornee BepOSATHOrO NOTEHLUAMNBHOMO
Bpeda 300p0OBbH YenoBeka, NoABepraLerocs onacHoOCTH.

3.8 unHpukaTtop paboTel (operation indicator): CpegcTtea, C NMOMOLLBI KOTOPLIX COCTOsIHME 0BopynoBa-
HUSA UKW MEeXaHW3MOB npeacTaBnsieTcs HabnogaTento.

3.8.1 npepynpexagalwun MHAMKaTop (warning indicator): BuayansHasi, ceHCcopHas Unu 3ByKOBasi UH-
avkauua B cnydvae, korga Tpebyetcs geiicTBue onepatopa (3.4.1) unu cuctembl ynpaeneHus.

3.8.2 nHgukaTop npepynpexneHus O HeMmegneHHbIX AencTBUMAX (immediate action warning
indicator): Mpeaynpexgatowmni uHgukatop (3.8.1), Tpedytownia OT onepaTopa HemMedneHHbIX 4eAcTBUI (3.4.1)
ONs YMEHbLUEeHWUs1 ONacHOCTU UMK 0TKasa CUCTEMbI.

3.9 obnacTtb npumeHeHun (application): PaznuyHele oTpacnu, B KOTOPbIX WCMOMNb3YeTCHA MalluHa, KO-
TOpble MOTYT UMETh pa3Hbie OMnacHble CUTYaLKu.

MpumedyaHue 1Kcratbe — OBNAacTU NPUMEHEHUA MOTYT BKIOYaTk oBLLEe CTPOUTENLCTBO, CTPOUTENLCTBO
gopor, paboTy ¢ oTxodamu, pa3paboTKy Kapbepos U T. [.

3.10 BapuaHT ucnonb3oBaHWUA (use case): [pegnonaraeMoe WMCMNONb30BaHWE MaluMHbl B obnacTu
npumeHeHns (3.9).

MpumeuyaHue 1 kcTatbe — Hanpumep, Bynbgosep MOXeT MMETb BApUAHTEI UCMONB30BAHUA B PEXMUMAX PhiX-
NEHWs, NepeEMELLEHUS TPYHTa 1 0BCNyKMBaHWs B paMkax 0bnacti NpUMEHEHUS.

3.11 BapuaHT ucnonb3oBaHWA B obnactu npumeHeHusn (application use case): Hanbonbwmin oxu-
AaeMblil MPOLEHT BPEMEHM, B TeYeHWe KOTOPOro MalluHa Byget ucnonb3oBaThCs B BApMaHTe MCNoMNb30BaHns
(3.10) B paHHoW obnacTn NpuMeHeHus (3.9) B TeueHne NpeanonaraeMoro X13HeHHOro LUKNna MalluHbl.

n puMmedaHue 1K cTatbe — nOCKOJ’Ibe BapuaHT NCNONb30BaHWA B obnactu npuMeHeHWa npegcraenaeT cobon
Camblil BbICOKWUIA npoueHT BpeMeHW, a He cpeHee 3Ha4yeHue, KOTopoe MalllMHa B COBOKYNMHOCTW TPAaTUT Ha BapuaHT UC-
none3oBaHWA, CyMMa BapMaHTOB MCNONb30BaHWA B obnactu NpUMEHEHUA MOXET NpeBbIlWaTh 100 %.

3.12 Bpemsa onacHocTu (hazard time): MNpoueHT BpemeHu B pabodemM LukNe obnactv NpUMeHeHwus,
Korga pasymHo NpefBueTb, UTO MOXET CYLLeCTBOBaTb OMACHOCTL B CNydYae OTKa3a OUEHWBAEMOW CUCTEMBI
yrnpaeneHus.

MpumeyvaHune 1kcratbe — Hanpumep, Bynbaozep, cTankuearWwmMin matepran ¢ obpbiBa, NogeepraeTcs onac-
HOCTW MafeHusA C BbICOThLI TOMBbKO B TO BPEMS, KOra ABMXKETCA K 0DpbIBY B Npeaenax TOPMO3HOIo MyTu.

3.13 onacHas 3oHa (hazard zone): Ilto6oe NpocTpaHCTBO BHYTPUW UMW BOKPYT MallWH, B KOTOPOM Yeno-
BEK MOXET NoABepraThbCs OMNacHOCTU CO CTOPOHbI oueHnBaemon SCS (3.3.1).

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 7/20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-19014-1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69144
https://gostexpert.ru/gost/gost-19014-1-2024?utm_source=pdf&utm_medium=69144&utm_term=page

FOCTISO 19014-1—2024

3.14 aHanu3 6e30nacHOCTU CUCTEMbl ynpaBneHus mawwuHow; MCSSA (machine control system
safety analysis): OueHka pucka, ncnons3yemas ans onpegenexdvs MPLr (3.1.1) gna SCS (3.3.1) Ha mawuHe,
Kak yKasaHo B HacTosLleM CTaHaapTe.

3.15 BpemAa Bo3AeNCTBUA Ha rpynny nuy (person group exposure): HanbonbLlunit NPOLEHT BPEMEHM
onacHocTu (3.12), B Te4eHue KOTOporo KTo-nnbo u3 oueHWBaemon rpynnel nuy (3.4) HaxoguTca B ONacHom
3oHe (3.13).

MpumevyaHune 1 kcratbe — OueHMBaeTCA 4NA BCeX NOAeN, NOOBREPrUMXCA BO3OEWCTBUIO, @ He ONA OAHOro
YyenoBeka M3 rpynnbl L.

3.16 Tun otkasa (failure type): OnucaHue Tvna oTKasa, KOTOpbIA MOXeT npousonTu B SCS (3.3.1).

n pnMme4vyaHKMe 1 k cTatbe — Tunbl OTKa30B, KOTOpble cnegyeT y4UThIBaTh, BKNKOYaKT B cebs oTkas npumMmeHeHua
W1 OTKNHYEHNA, HeynpaBnaemoe npnMmeHeHne 1Unn oTkn4veHre, HenpaBsWiibHYO CKOPOCTb NPpUMEHEeHWA UMW OTKNK4e-
HWA, HeEMpaBUNbHOE HanpaBneHne U T. AO.

3.17 npegnonaraembii Bpeg (worst credible): OueHka cTeneHn TsxecTu nocneacTsun (3.7) Hambonee
Cepbe3HOro Bpeaa, KOTOPbIA peanbHO MOXKET BO3HUKHYThL B pPe3ynbTaTe 04HOro onacHoro cobbitus.

I pnMmedyaHKWe 1 kcTatbe — ﬂpE,D,I'IOJ'IaFaEMbII?I Bped He BCcerja ABnAeTCcA HanxXyglwuMm BO3SMOXKHBIM UNK Hanbo-
nee BepOoATHbIM, HO OH OCHOBaH Ha paCcCMOTpPeHUn NCTOPpUK nNpeleaeHToB M NoTeHUWANbHOro MCXoda onacHoro cobbITuA.

4 Metopg onpegenenna MPLr ana SRP/CS 3emneponHbIX MaLlIWH

4.1 Obuwee

dyHKUMOHaNbHaa 6e30nacHOCTL AOCTUraeTcsl ¢ NOMOLLBLH OAHOW MNW Heckonbkux SCS, 0CHOBaHHLIX
Ha pasHblX TEXHOMorusax (HanpuMmep, MexaHW4YecKkWx, rMopaBrnUdecKkux, NMHEBMaTUYECKUX, INEKTPUYEeCKUX,
3MEeKTPOHHLIX, MporpamMMUpyeMbIX 3MeKTPOHHbIX). Jtobas cTpaTerua 6e30nacHOCTM JOMKHA YYUThIBATL BCe
anemeHTbl SCS, Takne Kak OaTynkuy, ynpasnsiLmMe YyCTPOMNCTBa U NPpMBOAbLI.

OnemeHThl SCS, obecneunBatoLne yHkUUM 6e3onacHOCTU, HAa3bIBAOTCA SrIEeMEHTaMW CUCTEM yrnpag-
neHus, ceasaHHbiMK ¢ 6e3onacHocThio (SRP/CS). OHM MOryT COCTOATL M3 annapaTHOro WiKu nporpaMmMHoOro
obecnedyeHns, MOTyT BbiTe OTAENbHBIMU UMM UHTErPUPOBAHHBIMK YacTaAMKU CUCTEMBI YNpaBMneHWs, KoTopkle
OOMXKHbI BbITE BKMNtoYeHbl B npouecc MCSSA.

Llenb cocTouT B TOM, YTOBbI YMEHLLUUTL PUCK, CBSI3AHHLIA C KOHKPETHOW OMacHOCTLIO (MMM OnacHoM
cMTyaLMein) Npu NCNonb30BaHWM MaLllUHbl MO HasHa4YeHWlo. 3T0 JOCTUrAETCs NyTeM NPUMEHEHUS PasnnyHbIX
3alWwmTHbIX Mep (kak SRP/CS, Tak n He-SRP/CS) ana goctmxenns 6e30nacHoOro COCTOsHUS.

Wcecnepoeanue pucka anst oyHkuMin 6e30nacHOCTM COCPeqoTOMEHO Ha aHanuse Bpefa nwgasm. Ecnu
npw aHanuae NoTeHUMansLHOro Bpefa 6yaeT ycTaHOBMNEHO, YTo yiep6 04HO3HAYHO OrpaHUYUTCS UMYLLECTBOM
M He BreyveT NpUYMHEeHUs Bpeda nogam, To gaHHasa MCS He oTHocuTes K SCS. Kpome Toro, nonb3oBaTternb
(Bnapgeneu) HeceT OTBETCTBEHHOCTL 32 BbIMOMHEHME KOHKPETHOM OLIeHKM pUCKOB Ha pabodei nnowagke, W
3TW OLUEHKK He ABMATCA YacTblo npouecca MCSSA.

4.2 MeTtog aHanusa 6ezonacHOCTU cUcTeM ynpaeneHus mawunHon (MCSSA)

a) OnpegenstoT Bce MCS unu dyHKLWU OLEHMBAEMOWM MaLLUUHBI.
b) OnpepensatoT BO3MOXKHbLIE TUMbI OTKa30B And Kaxgon MCS unu dyHkunn.
c) OnpenensatoT puckK AN Kaxaoro Tuna oTkaza kaxgon MCS nnu dyHkuun:
1) Ecnu puckn He BeisiBreHbl, MCS unu dyHkuum He asnsiotesa SCS, Ho MoryT noanagaTth Nog Aew-
ctBve TpeboBaHWi K NokasaTensm kavecTtsa (QM) (cm. 6.6).
2) Ecnu BoisiBneHsl puckn, MCS unu dyHkuun sienstotca SCS.
d) OueHunBaT pucku:
1) OueHuUBatOT paHee onpegeneHHbIe PUCKU C UCNONb30BaHMEM OLeHOK TSKeCTW NoCneacTBNMiA, Bpe-
MEeHW BO3LEUCTBUS U YNPaBNsSieMOCTM C CNONb30BaHMEM MeToaa, NpMBeLeHHoro B pasgene 6.

Mpumeuvanune —ISO/TS 19014-5 copgepxut TpeboBaHMa no aHann3y 6e3onacHOCTVM CUCTEM ynpaBneHusa ma-
wnHamy (MCSSA) 1 ypoBHAM 3hpeKTUBHOCTH 3alUMUTLI; B HACTOSALEM cTaHgapTe Oyaet nogpobHo onucaH ansTepHaTuse-
HBIM MEeToq, AN UCMONb30BaHMA NpU onpegeneHnn cooTeeTcTeyowero MPLr Ang HEKOTOpPLIX pacnpocTpaHeHHsix MCS.

e) Onpegensitor MPLr, ucnons3aysa rpadguyeckoe otobpaxeHne puckoB (cM. 6.6 1 pucyHOK 2) Ans Kax-
Joro Tuna oTkasa kaxgon SCS, B cootBetcTBUM € 6.3, 6.4 1 6.5:
1) BbibupatoT camblii Bbicokmin MPLr gns npucBoeHns atoin SCS B cooTBeTcTBUM C 6.6.
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f) Ecnu MCSSA Bbin BbinonHeH Ans QyHKLUMMK, a8 He ANA CUCTeMbl, TO NPUCBAUBAKOT nonydeHHbid MPLr
cooTBeTcTByOLEenA SCS.

g) WMcnoneayT gpyrue Yyactu ISO 19014 ons onpenenenunsa MPLa SCS.

h) MpoeepstoT, uto MPLa = MPLr.

Ecnn nobaensawTcs AONONHUTENbHBIE MepPbl 3alUMThl, OHW OOMKHLI cooTBeTcTBOBaTE MPLr ana SCS, k
KOTOPOW OHW OTHOCATCS.

Mpumeuvanne — MNpumep npouecca MCSSA npusegeH B npunoxeHun C.

5 Tpe6oBaHMA K MHOUKaTOpaM NpeaynpeXxaeHUA 0 HeMeaneHHbIX AeNCTBUAX

5.1 Obuwee

MpUHLMNLI HACTOALWEro cTaHdapTa Takke criegyeT NPUMEeHAThL K UHAMKaTopaM npeaynpexaeHnst o He-
MeLneHHOM OeWCTBUM, NpeAHa3HavyeHHbIM NS npedynpexneHus onepaTtopa O BO3MOXHON ONacHoCTU 1 Tpe-
ByHLWMM OT onepaTtopa HeMeaneHHbIX AeACTBUIA AN UCNPaBNeHUs U NpedoTBpalleHUsa TaKol ONacHOCTH.

OTW UHOMKATOPLI He AOMKHbI ONPeaensaTLCa Kak COOTBETCTBYIOLME YPOBHIO 9 EKTUBHOCTH, NOCKOIb-
Ky BbLIXOOHOW/ONArHoCTUYECKMiA OXBaT 3aBUCKT OT peakLuy YenosBeka; MHOWKaTopbl He obecneynBaloT ynpas-
NeHne CUCTEMOM U MOSTOMY He MOTYT ABMATLCA CBSA3aHHLIMK C 6e30NacHOCTLI0 aNeMeHTaMy CUCTEMbI YNpaB-
neHus.

CnepyeT npoBecTW 0630p OOCTYMHLIX MHOUKATOPOB, Npedynpexaakllunx 0 HeMeONeHHbIX OeiCTBUSAX,
yTobbl Y6eaUTLCA, YTO pa3paboTyrK MalWHLl MOHUMAaEeT AeiCTBUS onepatopa, HeobXxoaMMble O YMeHbLe-
HWS OMacHOCTH.

B npunoxeHun B npuBeaeH HeMomnHLIM CNMCOK NpeaynpeXxaatowmnx UHAMKaTOPOB.

6 Mpouenypbl onpegeneHns ypoBHA 3(p(PeKTUBHOCTU 3allUThbI

6.1 OGOwee

TpeboraHuaA HacToALWero pasfena NPUMEHSIIOT, KOT4a B COOTBETCTBUM ¢ 4.2 TpebyeTca oLeHKa PUCKOB.

ApxuTekTypa (Hanpumep, pe3epBHble KaHanbl, JOMONHUTENbHbIE 3alUUTHbIE YCTPOCTRA, BNOKMPOBKHY,
KoTopble uMetoT obLyme komnoHeHTel ¢ SCS n T. A.) SCS He gomxHbl paccmaTtpuBaTtecs B xoge MCSSA. [o-
MOMHUTENbHbIE 3aLUUTHBIE YCTPOMCTBA U BNOKMPOBKK Takke MoryT BeiTe SCS, 1 B TakoM cnyvae Tpebyetcs
UX OLIEHKA.

Ecnu B Te4YeHWe XWU3HEHHOro LMKNa MallMHbl NMPUHMMAKTCS pelleHus, KOoTopble M3MeHsT 6a3oBbie
MPUHLKMbI, HA OCHOBE KOTOPbIX BbINW NPUHATEI Gonee paHHWEe peLUeHWs], JOIKHbI ObiTb NPOBEAEHbl HOBbIN
MCSSA 1 oueHka cucTeM B COOTBETCTBMM cO BceMu vacTtamm 1ISO 19014.

6.2 Y4YacTHMKM OUEHKW pUCKa

MCSSA gomkeH ObITb NpoBegeH MHOTOMYHKLMOHaNLHOW KOMaHOoW, HanpumMep M3 Yucna paspabot-
YMKOB W UCTbITATENEN 3NEKTPUYECKUX U SNMEKTPOHHLIX KOMMOHEHTOR, TMAPABNMKU, KOHCTPYKUMU MaLlWHbI, W
onepaTopa.

6.3 OueHka u KnaccucUKauuAa NoTeHUWanbLHOro Bpega

HaunBonbluas TsxKecTb Npegnonaraemoro Bpeaa MoxeT GbiTh onpeaeneHa ¢ UCNoNb3oBaHWeM Kak UCTOo-
PVK MPOLLMbLIX MHUWAEHTOB, Tak W NOTeHLUManbLHOro pesynsrata cboes B pabote aHanuavpyemoi SCS. Mo-
TeHUManbHas TAXeCTb Bpega Unv TpaeMbl OOMKHA BbiTe ONMcaHa ONns KaXaoro COOTBETCTBYIOLEro cueHapus
B MCSSA.

MpumeyaHne — OnpegeneHve Hanbornbllen TAXECTU NpegnonaraeMoro Bpeaa sBMseTcs CNoXHON 3agayei.
Haubonee cepbesHble NOCNecTBUA MOryT ObITb O4EHb ManoBEpPOATHBIMU, @ Haubonee BEPOATHLIE MOTYT ObITb HecyLLe-
CTBEHHbLIMM, TaK YTO UCTOMb30BaHNe MBOoro U3 HUX MOXET NPUBECTK K HEMPABWUIIBLHON OLIEHKE pUCKa.

Mpu kNaccurKkaummn TSKECTU Bpeda No KaTeropuMam MCMonb3yTesa YyeTbipe kateropumn: S0, S1, S2 1 S3
(cm. Tabnuuy 1).

OnepaTop 3a0elcTBOBAaHHOW MALUWHBI U ApYrUe y4acTHUKKM COoBLITUS (HanpuMmep, MOW, OKkasbiBawLme
NOMOLUb, OpYyrMe onepartopbl MalluH, NOCTOPOHHWE MOAK, KONMEern U T. 4.) OOMKHbI yYUTEIBATECS B N0apob-
HOM onuMcaHuK Bpeda.
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Tadtnuua 1— Knaccudukaunsa TSXeCTH Bpeda

S0 S1 52 S3

bes cywecTBeHHLIX TpaeM, | TpaBmebl, Tpebywme MeanumnHckon | CepbesHble TpaBMbl, No- | CMepTenbHbIM MCXoq
TpebyeTcs TONMbKO NMepBas | NMOMOLLM, NOMHOE BbI3AOPOBMNEHWE, | CTOsIHHASA noTeps Tpydo-

MeguuMHCKana NnomMoLlb o6paTmmaﬂ TpaBMa bes noTepu cnocoBbHocTH
pr,D,OCI'IOCOGHOCTM nocne BbI3O0-
poBNeEHNA

6.4 OueHKa BpemMeHM BO3JeMCTBUA B Habnrogaemoi cutyaumm

[anee npuBeneHbl NOCNEACTBUA BO3MOXHbIX OTKA30B B KOHKPETHbIX YCNOBUAX paboTkl U aKcnnyaTauuu.

PacueTHoe Bpemsa BO3OENCTBUSA E OOMMKHO MCMONb30BAThLCS ONA KnaccuduKkalym pasnuyHbIX 4acToT
UMW NPOOOIIKUTENBHOCTN BPEMEHU BO3OENCTBUSA.

OHo paccunThIBaeTCs No cneaywollein dopmyne

E=A-H-P,
rae A — BapuaHT MCNonb3oBaHUA B 0bnacTu NpUMeHEHHNS;
H — Bpems onacHoCTH;
P — BpeMsi BO3AENCTBUS Ha rpynmny nuu,.

Mpumep MCSSA npuseneH B npunoxexnuu C.

Ecnuv BapuaHT MCNONb30BaHUA MMEET LMK C NePEMEHHbIMWN 3HaYeHuamMu, H n P, H X P MOXHO paccyu-
TaTb ANA KaXO4oro wara U NnpocyMMUpOBaTh ANs LKMKNa, YTobbl Nony4nTs o6uiee 3HaveHue H x P ona uukna.

MallnHbBl 0oMKHbI BbITh CNPOEKTUPOBaHbI TakuM 0bpa3oM, YToDbl CHU3UTE PUCKKU NMpu NwbomM npegno-
naraemMom MCronbL30BaHWM, OaXe eCcnu Hauxydlui npegnonaraemMblii BApUaHT UCMONb30BaHUA COCTaBNAET
HeBONbLUON NPOUEHT OT BapMaHTOB Mcnonb3oBaHusa. OBnactn NpUMeHEeHUs ¢ OMacHOCTAMM, OTAUYHbIMU OT
TUMWYHBIX A5 KOHKPETHON MalUKHbl, HanpuMep NpPou3BoAHas MalluHa, pa3paboTaHHasa ¢ CUCTEMaMK ynpae-
TNeHus crneyuanbHo AnA KOHKPETHOW obnact NnpMMeHeHUs, MOryT paccMaTpyUBaTbCA Kak cneluanvanpoBaH-
Hble 0BNacTy NPUMEHEHUS, UCKINKYATLCA M3 aHanu3a 1u paccmaTpuBaTbcs B otaensHo MCSSA.

WcnonbayoTes Tpu kaTeropuu, obo3zHadeHHble EOQ, E1 v E2 (cm. Tabnuuy 2), rae E cnyxut onsa oueHKu
TOro, KaK 4acTo W KaK [ofnro ornepaTop Wnv NOCTOPOHHUIA YelnoBEK NOABepraeTcsl ONacHOCTU, KOTOpas MOXeT
npuBecTU K TpaeBme rpynnbl nuy. MNpu npoBegeHun MCSSA cnegyeT vMcnonb3oBaTbh pUCK OT HaubonbLuero
BpeMeHn Bo3gencteua. MeHblUMe BpeMeHa BO3OENCTBUA, KOTOpPble MMeloT Bonee BbICOKWIA NOTEHLMAaNbHbINA
Bpes, Takke OOMKHbl BbliTb pACCMOTPEHbI NPW OLeHKe, YToBbl NpoBepuTb, co3gaeTca nNv Bonee BbICOKWIA ypo-
BeHb 3P PEKTUBHOCTN 3aLLUTHI.

Bpewms Bo3gelicTBUs Ha 0BCNYXMBAKLLMI NepcoHan AOMKHO OTpaXaTk BpeMsl, 3aTpaYyeHHoe Ha obcny-
XMBaHWE MaluWHbl, Npu 3ToM B MCSSA gomkHo yuuTbiBaThes, UTo pabota SRP/CS mMoxeT BbITb NPpUOCTaHOB-
neHa BO BpeMsi 0bCny:KMBaHUA.

[MpumevyaHmne — OnacHOCTbL MOXKET NPeACcTaBNATE COBOM KOMBMHALMIO YCMOBWIA (HanpruMep, YCIOBUA OKpyXa-
oLel cpeabl U 3KCnnyaTaumuM) MallmnHbl.

Tabnuua 2— Kateropuu BpemMeHn BO3OENCTBUA ONacHoro cobbiTUs B 3aBMCMMOCTM OT 06rnacTv NpuMeHeHus

EO | E1 | E2

E<1% | 1%<E<10% | E >10 %

6.5 OueHKa BO3MOXHOCTW NpefoTBpalleHMA Bpeda

[JonxHa oueHuBaTLCA YNpaBnseMocTb ANA KOHKPETHOM ONAacHOCTU, C YYETOM BO3MOXHOW peakuuu
JyernoBeKka (Hanpumep, NaHvkW, NOBTOPHOrO BO3AENCTBUS Ha OpraH ynpaBneHus v T.4.), CNOoCoDHOCTK one-
paTopa pearMpoBaTb Ha OMacHOCTb WU HANW4YMsA CpeacTB AnA nepexoda B 6eszonacHoe cocTtosHue. AnbTep-
HaTWBHble CPEACTBA YyNpaBneHWs HEe YYUTbIBAKTCH, ECMY OHW UMELOT 00 Y NPUYUHY OTKa3a C aHanvaunpy-
MOV CUCTEMOWN.

Mpn paccMOTPEHUU HECKOMBKUX anbTepHaTUBHbBIX AEACTBUIA KaXa4oe W3 3TUX AEWCTBUIA AOMXKHO ObITb
Hes3aBWCUMbIM APYT OT Apyra.

Cneaywowme hakTopbl NCNOMb3YOTCA A4N5 onpedeneHns ynpaBnaemMocTi U pacCHnTbIBaKOTCA C UCMOSb-
30BaHWeM pucyHka 1.

6
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AnbTEepHATUBHbIE 3NEMEHTbI YNpaBneHUs:

- ACO — OTCYTCTBYIOT ansTepHaTUBHbIE 3NTIEMEHTbI YNPaBNeHUsa U BO3MOXHbIE AENCTBUS;

- AC1 — npucyTcTByeT oauH unv Bonee ansTepHaTUBHLIA 3NeMeHT yNpaBneHus UM BO3MOXHOE Oeil-
cTBUE.

YpoBeHb 0CBEAOMMNEHHOCTHM 06 ONacHOCTU:

- AW3 — Bbicokuii: 3BeCTHO 40 AeNCTBUA PyHKLMK;

- AW2 — CpepgHuin: 3BeCTHO Npu OeWCTBMM PYHKLMK, B TEHEHWE BCEMO BPEMEHM;

- AW1 — HW3KkMI: N3BECTHO NpU AENCTBUWN PYHKLWUW, MHOTAA;

- AWO — OTcyTCTBYET: HEM3BECTHO MpW OEACTBUM (DYHKLIW, HAanNpUMep, CUCTEMA, KOTOPYK HUKTO He
BUOUT UIKN O KOTOPOW HE 3HAKT, BLINOMHAET HECAHKLMOHUPOBAHHbLIE ONEepaTopoM OeACTBUSA.

Mpenynpexgatolme MHAUKATOPLI OOMXHBI YYUTEIBATHCS MPU OLEHKE 0CBEAOMMEHHOCTU 00 onacHoCTK
TOMbKO B TOM Criy4ae, ecrnv OHW onpegdeneHbl Kak MHAWKaTOPbl NpeaynpexneHns 0 HeEMeaneHHbIX 4eACTBUSAX,
KOTOpble He MMetoT obwmx komnoHeHToB ¢ SRP/CS aHanmaupyemoi cuctemsl.

BosmoxHOCTb OTpearnpoBaTh:

- AR 3 — Onepatop MOXeT oTpearnpoBaTk BOBPEMS U eCTeCTBeHHbIM crnocobom, 6e3 4oNoNHNTENBHbBIX
OBVXEHWIA PYKOWM N HOFOW, HanpuMep obbexaTb NpenaTcTBME NpU OTKa3e TOPMO30B;

- AR 2 — OnepaTtop MOXeT oTpearmpoBaTb BOBPEMSA U eCTECTBEHHbLIM CnocoboM, ¢ 4ONONHUTENBHLIMU
ABWKEHUSMWU PYKO UM HOTOW, HANPUMepP BKIHOYNTL CTOSHOYHBIA TOPMO3 NpK OTKase paboymx TopMOo30B;

- AR 1 — OnepaTtop MOXeT oTpearMpoBaTh BOBPEMS W HEeCTEeCTBEHHbLIM CnocoboM, Hanpumep, npu
OTKa3e TOPMO30B OCTaHOBUTL MalUWHYy ee pabo4ynum opraHom;

- AR 0 — Onepatop unu cuctema He MOryT OTpearMpoBaTth Ans NpefoTBpaLleHus onacHOCTU BHe 3a-
BUCUMOCTW OT HamnM4usl pyrol CUCTEMbI AN B3aUMOOENCTBUS.

LeiAcTBuA BKNHOYAOT OXuaaemble, npegnonaraeMmsle UW/Wnu UHTYWTUBHbIE, U OHWU LOMKHbI ObiTh 3840~
KyMeHTUpoBaHbl. Hanpumep, npu oTkase TopMo3a Bynbao3epa OXUOAaeTCa U MHTYUTUBHO NpeacKasyemo, 4To
onepaTop OMyCTUT OTBar WUy PhIXNUTENb.

Mpumepbl OpyrMx cUCTeM yNpaBneHus, CBA3aHHbIX ¢ 6e30MacHOCTLI0, NpUBEAEHb! B NpunoxeHun D.

Knaccugpukauusa ynpaengaemocTu:

- CO — Beicokas ynpaenseMocTb

- C1 — CpepgHana ynpaBngemMocTb

- C2 — Huskas ynpaBnaemocTb

- C3 — OTcyTcTBME YNpaBnaeMocTu

L c3 c3 c3 c3
2ND c3 c3 cs cs
AW1

ACt c3 c3 c3 c2
AW c3 c3 c2 c1
AW c3 c2 c1 co

AC — anbTepHaTWBHbIE 3NemeHTbl ynpasnenns; AW — ocsegomneHHocTb 06 onacHocTu; AR — BO3MOXHOCTb OTpearnposatb

PucyHok 1 — Knaccudpmkauma ynpaensaemocTu

6.6 OnpepeneHue Tpebyemoro MPL

Tpebyembini MPLr onpegensaeTtca no pucyHky 2 nytem obbeauHeHus 3Ha4YeHW TsKecTu Bpeda, Bpe-
MEHW BO3AEWNCTBMA M YNpaBnseMOoCTU ANA KaKOOoW BbIABMEHHOW ONacHOCTM npu oueHke pucka. Ecnn SCS
MCMOMb3yeTcA B HECKOMbKUX CUEHapuax, rae TAXecTb Bpeda, BpeMs BO3OeWCTBUA U yNpaBnsAeMoCcTb MOryT
OTNUYaTLCA, KaxabliA cueHapuii fomkeH 6biTb paccMoTpeH. [Ang a1oin SCS AomKeH UCNonb30BaTbCs HanBbIC-
LKA YpOBeHb 3hEeKTUBHOCTM 3aLLuThl, onpeneneHHbin MCSSA.

B nononHeHune ypoBHAM adeKTMBHOCTH 3aLlUNThI CyLLEecTBYeT mepa kadectea (QM), HesiBHbIM Tpebo-
BaHVWeM KOTOPOW ABMAETCH BbINONHEHWE pa3paboTKy CUCTEMbI B COOTBETCTBUN C MHCTPYMEHTaMK1 ynpasneHus
Ka4eCcTBOM, COOTBETCTBYIOLLMMU TEXHUHECKUMU TpeboBaHUAMK U cTaHgapTaMm, ecrn NpUMeHUMO.
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co G C2 c3
S0
aM aM aM QoM
EOD
QM QM QM a
51
El aM QM a b
E2
QM a b c
EO
M M
s2 Q Q a b
E aM a b c
E2
a b c d
EO
83 a a h c
E1
a b c d
E2
b c d e

S — TsxecTe nocneacTeuii; E — Bpems Bo3gewcTBua onacHon cuTyaunn; C — ynpaensemocTtb; QM — mepa kadecTsa; a, b, ¢, d, e —
Tpebyembivi ypoBeHb 3thdpeKTUBHOCTM 3anTel MatlvHel, MPLr

PucyHrok 2 — Onpenenenune MPLr

GostExpert.ru
https://GostExpert.ru/gost/gost-19014-1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69144
https://gostexpert.ru/gost/gost-19014-1-2024?utm_source=pdf&utm_medium=69144&utm_term=page

MpunoxeHune A

(cnpaBo4HoeE)

briok-cxema npouecca oUeHKW PUCKOB MaLLUH

Cwm. pucyHok A.1.

FOCT ISO 19014-1—2024

| OueHKa pycka |

Her

MOXHO Nu Ja

&—| JokymeHTaLus I—l Koney |

Cospalotes

onacHocT?

T R b |
1 : -—l OnpepeneHue pucka no SO 12100
1| OnpspeneHue NpefenkHeIX |
: COCTORHMIA MBLUMHB |
|
1 ;
1 ¥ ;
: | PR — | I MpOLIECS CHIWKEHUA PUCKOE NPOBOART
1 : OTASNBHO QA KEXNGIOA ONacHOCTH, ONAacHOM
: { : CUTYALIMN U YCIIOBMIA NDUMEHEHWA
! | PacHer
1 pucka |
1 il L.

apyme

Ha kaxpom ware npougcca: pacieT pucka,
OLIBHKA PUCKa, CPABHEHME PUCKOE (MPM HANK|MM)

MSMaHWTh

npagenbHbie
COCTOAHNAT

Her

YCTPaHWTL
©nNacHocTL? War 1
Oa CHIpKEHUE pucKa [locTvrHyTo
KOHCTRYKTHBHbIMKH Tpeﬁyemoe
cnocobamm CHIDKOHHE
MoxHo pucka?
CHUBUTL PUCKU
KOHCTPYKTHBHBAMM Her
cnocoBbamun?
Lliar 2
’//////////////
MoxHo N1 4 CHibKeHMe puckos [/
CHUAUTE PHCKH Ja % OrpaKASHUAMA. 4
orpaXgeHHAMY, ] TMpvmerenwe [/
3aLUMTHLIMK ; oBASATENBLHBIC 4 CHIDKBHHE
yCTpOHCTBAMU? ; Mep 3aLLUTHI 4 pucka?
Vrrrrrrrrr77)
Liar 3

JocTurHyTo
Tpefyemoe

CHIDKeHHS

CHuKeHWe pMcka
WHGopMaUWei no
IKCnnyarauui

pucka?

Her

m — Bsavmocesss ¢ ISO 19014 B cnyyae, ecnv CHWKEHME PUCKa WNW 3aLLWTHBIE MEpbl CBA3aHbI C CUCTEMOI ynpaBneHns

a8 Pazgen 6 1SO 12100:2010 gononHUTENbHO OMNpedensier, YTo MOXHO CHWTaTk aAeKBaTHbIM CHUXEHMEM pu-

PucyHok A.1 — Baaumocessb mexay 1ISO 12100 u ISO 19014
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Tabnuua npegynpexaarWmnx MHOUKAaTOPOB U MHOAWKATOPOB PaboThl

anIHLI,I/II'IbI HacToALWEero crasHaapTa B OTHOWEHWW OUEeHKW PUCKa, apXUTEeKTYpPbIl, annaparHoro obecneyeHus, npo-
rpamMmmMmHoOro obecneveHns, TpEﬁOBaHMI::‘I K Opr)i(ElI‘OLLleﬁ cpene n HaaeXXHoOCTW OO0 KHbI NPUMEHATLCA K MHOWKaTOpam rnpen-
ynpexaneHua o HemeaneHHbIX OEeWCTBUSAX, npegHa3HadYeHHbIM AnA npegynpexgeHna oneparopa o BO3MOXHOW OMNACHOCTH,

MpunoxeHune B
(cnpaBo4Hoe)

KOTOpasn Tpe6yeT OT onepaTtopa HeMeOleHHbIX OeWCTBUIA s YCTpaHeHWA U npefoTBpalleHUA TaKoW OMacHoCTHK.

B tabnuue B.1 npuveedeH cnncok obLmnx MHAMKATOPOB, UcnonsayemMblx B EMM. 3T0 He ucyepnbiBaOLWKMA CNUCOK,
1 OH NPUMEHKUM He ko BceM Tunam EMM. [pyrue ungukatopel, cneuvduyHble ana koHkpeTHoro Tuna EMM, Taicke moryT

cooTBeTcTBOBaTL NpuHuunam 1ISO 19014, onpegeneHHbIM U3rOTOBUTENEM.

MpumeyvyaHue — PykoeogacTeo npusedeHo B 1ISO 6011:2003.

Tatnuua B.1— MHomkaTopsl EMM

WHawvkatop npeaynpexaeHus
MH,D,MKETOp 0 HeMeONneHHbIX AeUCTBUAX
Oa Het
O6opoTel ABurarens
[aeneHve macna B gsurartene
Temnepatypa oxnaxaatoLen KUaKocTu
HanpskeHue/ToK B anekTpocucTeme X
[aeneHue macna B rugpoTpaHcgopmaTtope X
Temnepatypa macna B rugpoTpaHcdopmaTope X
[aeneHue macna B TPAHCMUCCUU
Temnepartypa mMacna B TpaHCMUCCUM
3anaceHHoe fasneHve B TOPMO3HOW cUcTeMe X
[aBneHne ruapaBnMYeckoin XnaKocTu xa
Temnepatypa ruapaBnuyeckon MKUAKoCTH
MoTo-4achl
MHorodpyHumoHanbHeld gucnnen (ISO 20474-1:2017, 4.5.1) X
Hatuuk ypoeHa Tonnuea (ISO 20474-1:2017, 4.18.1) X
WHavkaTop BMECTUMOCTH X
Cuctema onpefeneHns conmxeHws ¢ NpenaTCTBUEM X
CucTtembl 0630pa X

4 an HeoBXo4MMOCTU ANA 3aXKuma, yaepxaHua HaBeCHOro OGOpy,ElOBaHVIFI WK rpy3a B HY>XKHOM MNONOXKEeHUN.
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MpunoxeHune C
(cnpaBo4Hoe)

Mpumep MCSSA

B HacTosawem npunoxeHuu npenctaeneH npumep MCSSA npu cobniogeHur npoueaypsl, onucaHHon B 4.2, 1 npu
ucrnone3oBaHuy narotosutenem 4.2 d) 1), a He BapuaHTa 4.2 d), npumeyadue. Cm. pucyHok C.1.

MoanyHkT 4.2 War 1

SCS — TopmosHas cuctema

O6nacTtb NpuMeHeHus: Obllee NCNONb30BaHUE Ha OTKPLITOA MECTHOCTU (Kapbep)

BapuvaHT ncnone3oBaHus: 3arpy3ka rpy3oBuKa

A — norpy3ka; C — Bbirpy3ka; 1 — gopora; P =10%; P 5%

Konnera NOCTOPOHHWIA —

MalwmHa BeicTpo nepemellaerca no paboyer obnactv, gocTyn Naer K atorn obnactu oOblMHO OrpaHuyYeH npu
paboTe ¢ MalwMHaMu Takoro pasmepa. [Nnoxon opraHusauven paboyei Nnowankym cyMTaeTcs Hanuyue niogen Ha nytu
MaLLVHBI.

PucyHok C.1 — BapuaHT ucnons3oBaHus B 0bnacTtv npuMeHeHust

MoanyHkT 4.2 War 2

Twn oTkasa — oTKa3s Npw NOMbITKE MCMOSIb30BaHWA TOPMO30B

MoanyHkT 4.2 Lar 3

OnacHblin ucxopn

Onepatop: CTOMKHOBEHUWE C 3arpy>aeMbiM rpy30BUKOM

MocTopoHHuiA: Haean (Ha newexoga)

Konnera no paborte: CtonkHoBeHWe (C Nerkon TEXHWKON — XyXXe, Yem 018 BOAUTENS rpy30BUKa NpW CTONKHOBEHWW
C rPy30BUKOM)

MoanyHkT 4.2 Lar 4 a)

TsekecTb NOCNencTBniA

Onepatop: S1 — He3Ha4YUTenbHLIN yaap

MocTopoHHMIA: S3 — Hae3an

Konnera: S3 — Ha OCHOBE UCTOPWUW WHLUMAEHTOB

Bpema BoagencTens

A: 90 %.
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Tatnuua C.1— Bpems umkna, %

V-00pasHbli
UMK KOBLUA Hu3akaa ckopocTs, Pabouuni
MepeagmxeHne
MpUMeHeHMe Morpyska/ (BKNO4as (c rp;:(:;oM Anw Bea | MaHeBprposaue, opraH ObenyxMeanue,
pasrpyska 3arpysky rpyaa) 3anyck, HW3KO Hafg, PEMOHT
Tpy30BUKa Unu y OCTaHoBKa 3emMnen
ByHkepa)

Morpyaynk Ha oT- 90 % 90 % 80 % 6 % 90 % 6 %
KpbITOW MMoLaake
Morpyaumk cKpbIT 90 % 90 % 80 % 6 % 90 % 6 %
3a NpenATcTBHUEM

H:
[MpocTtanBanue: py3oeuk npucytcteyet Ao 90 % BpemeHW, NO3TOMY MalLWHa MOXET npocTavBaTe He bonee 10 %.
Mpu pacyeTe H cnegyet gononHutensHo ymHoxats Ha (100 % — 10 %) = 90 %.

Tadbnuuya C.2 — Bpewms Bo3OelCTBMA OMacHOCTU Ha onepartopa, % oT obLiero

Ctagma pabodero yukna Bpems, % Bpems npucyTcTBuUA Yrpo3bl Herapun = Bpems, % x (Bpems
(cm. pucyHok C.1) ’ Ha cTaguu umkna, % NPUCYTCTBUSA YIPO3bl HA CTaanm)
A 25 0 0
B 25 0 0
C 25 10 % — Yrposa npvcyTCTBYET TOMNBKO 25
npy NpUBNKeHUn K rpy3oBuky. Morpya-
yuk 3ameansetcs nocnegHue 10 % Bpe-
MeHW Ha cTagum C
D 25 0 0
Cymma 2,5
Honeparop = Horaguu * (100 % — Bpems npoctansanus) = 2,5 % x 90 % = 2,25 %.
[MocTopoHHMA/konnera

B atom cny4yae H ons NOCTOPOHHENO W Konnern oguHakoBa, NMNoToOMY YTO OnacHand 30Ha AnA 3TUX rpynn Ny Haxo-
AOWNTCA B OAHOM M TOM XXe MecTe.

Tabnuua C.3 — Bpems Bo30erCTBUS ONACHOCTU Ha KONnery/nocTopoHHero, B % oT obLllero

Cragus pabodero umkna % G He = Bpemg, % x (Bpemsa
(cM. pucyHoK C.1) Bpewms, % Bpems npucyTCTBKUA Yrpo3bl HA CTaguy UuKna, % I'IDM(T':?IJ%I'MCL!I‘BVIH yrpo3bl Ha CTaAuH)
A 25 0 0
B 25 10 % — Yrpo3a npucyTCTBYET TOMbLKO NpW Mnpu- 25

BnuxeHnn Kk obnactu nosagn 3oHbl pabdot. [o-
rpyadvk samennsietca nocnegHue 10 % BpemeHn
Ha cTagun B

C 25 0 0

25 10 % — ¥Yrposa npucyTCTBYeT TOMbLKO Npu Mpu- 25
6nuxkeHnn Kk obnactv noszagm 3oHbl pabot. [lo-
rpy3dvk samennsietcsa nocnegHue 10 % BpemeHu
Ha cTtagun B

Cymma 5
Hnocropouuumxonnera = Hgragun * (100 % — Bpems npoctanBatmns) = 5 % x 90 % = 4,5 %.
P:
Ponepamp: 100 % (Bcerga B KONMECHOM NOTPy34uKe);
PnocmpOHHwﬁ: 5 % (onpepneneHo rno cTaTUCTUYECKUM OaHHBLIM 3KCNepToB);
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P onnera- 10 % (onpefenexHo no cTaTMCTUMECKMM AaHHbIM SKCMEpTOB).
E:
AxHxP
E A x HonepaTop % Ponepamp =90 % x 2,25 % x 100 % = 2 %, kaTeropua BpeMeHun Bo3aencTens E1;
— Pnocmpumwn71 =90 % x 4,5 % x 5% = 0,2 %, kaTeropus BpeMeHu BozgeicTeuns EOQ;

NOCTOPOHHWA =AxH
P =90 % x 2,25,5 % x 4,5 % = 0,4 %, kateropns BpemeHu Bo3genctensa EO.

onepatop —

AxH

= x
EKonnera Konnera Konnera

YnpaenaemocTb

AC = AC1 — onepaTtop MOXET MCMOoNb30BaTh PYSIEBOE yNpaBreHne, CTOAHOYHLIA TOPMO3 UMK MHbIE CUCTEMBI, HE
nmerLLmMe obLKUX KOMNOHEHTOB C TOPMO3HOI cucteMmon SRP/CS.

AW = AW2 — onepatop y3HaeT 0D 0Tkaze TOPMO30B Cpa3y e Mo OTCYTCTBU peakuMy MallUHbl Ha HaxaTtue ne-
Janv TopmMo3a.

AR:

ARonepaTOp = ARO — onepaTop He CMOr BOBpeMsl CpearMpoBRaTh A0 CTOMKHOBEHUS C rPY30BMKOM W3-3a Heobxonum-
MOCTW HaWTK anbTepHaTUBHbIE CPEACTBa YNpaBneHus 1 He CMor obbexaTb rPy30BMK

AR ocroponmmitkonnera = AR3 — onepaTop MOXeT UHCTUHKTVBHO 0GbexaTk (He CHUMAs PYK G pyJisi) ONacHOCTk W Mo-
XeT caenaTb 3TO BOBpeMs (M3-3a DonblUero pacctosHus Mexay paboden nnowaakon 1 4oporomn)

YnpaenaemocTs = C1 (cornacHo 6.5 u pucyHky 1)

MyHkr 4.2 War 5

Br1bop ypoBHA 3chpeKTUBHOCTY 3aLUMThI N0 6.6 U pUCYHKY 2.

(S1, E1, C3) -> MPLr, b

(83, EO, C1) > MPLrnoc;TopoHHMﬁ =

(S3, EO, C1) -> MPLr a

onepatop
a

konnera

MpmmevaHune — [JaHHbli NpUMeEp paccMaTpyBaET TOMbKO O4HY CUTYaLMIO 11 KONIECHOTO MOrpysyKKka, oueHka
OPYrMX BapuaHToB UCMOMb30BaHWA NPU OTKa3e TOPMO30B MOXET NPUBECTU K ropasgo Gonee Bbicokum MPLr.
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Mpunoxenwne D
(cnpaBo4Hoe)

MepeyeHb BO3MOXHbLIX CUCTEM YNpaBreHus,
CBA3aHHbIX ¢ obecnevyeHneM 6esonacHocTu (SCS) zemMneporHbIX MalUKH

[anee npuBedeH HeMNOMNHbIA NepeyeHb BO3MOXHbIX SCS aAnsa 3eMneporHbIX MawuH. Ha nobolt KoHKpeTHOW Ma-
LUMHE 3TW CUCTEMbI MOryT cunTaTeca SCS, B 3aBucMMocTM oT MCSSA 1 obrnactu npUuMeHeHusa mallunHbl. CUCTeMbI, OT-
Me4YeHHble *, no4yTu Beerga cuntaiTtea SCS.

TOPMO3A
- *Pabouve Topmosa (MCSSA 1 cTaHOapTel ONpeaensaioT A0NONHUTENbHbIE TpeboBaHWS K TOPMO3HBIM CUCTEMAaM)
- *CTOSHO4YHLIA TOPMO3 (PY4YHOW MM aBTOMaTMUYECKWIA)
3apsagka akkymynsaropa
- Petapgep
PYINEBOE YTIPABITIEHWE
- *Cuctema pynesoro ynpaeneHuns (MCSSA u ctaHgapThl onpenensaioT JoNonHUTENbHbIE TpeboBaHus K pyrneBomy
ynpasneHuio)
- [ononHutensHas nogada rupasBnnyeckon KMAKOCTU B PyNEBOE ynpasneHne (Npy Hanm4mm)
HABECHOE OBOPYLOBAHWE
- *TogbeM, onyckaHWe 1 BCce NepemMeLleHnsa HaBECHOMO YCTPOMCTBa
- BbicTpopaabemHasn mydTa ¢ CUNOBLIM MPUBOAOM
YMNPABNEHWE TAMOM
- *¥YnpaeneHue obopoTamu ABuratens
- *TpaHcMuccus
- HanpaeneHnwe gewxeHus
- Buibop nepepay
- BoblknwoueHve gpurarens
- KoHTponb NpeBbIlEeHWA CKOPOCTH
- Cuctema kpywm3-KOHTponsa
CWUCTEMbI CHVKEHWA ONACHOCTEN
- ABapuiiHas ocTaHOBKa (NpW HanM4um)
- CvcTeMbl KOHTPONSA NPUCYTCTBUA onepatopa Ha paboyem mecTe
- BrnokupoBkn gBepen/oTceKoB
OPYTUE
- *CucTembl ynpasneHus aBTOHOMHBIX MaLluH
- *Cuctembl 4MCTAHLWOHHOMO YNpaBneHus
- *CucTteMbl NpefoTBpalleHUs CTONKHOBEHUA
ABTOMaTU3UPOBAHHLIE CUCTEMBI AOCTYNA
- *Cuctema noBopoTa aKkcKkaBaTopa
Cuctembl GriokupoBkM (ans obenyKnsaHna)
Brnokuposku
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

4

BETCTBUA CTAHOAPTOB:

- IDT — MgeHTu4Hble CTaHAapThI.

O603HavYeHne CCblNoYHoro CreneHs Obo3Ha4eHWe U HaMMeHOBaHME COOTBETCTBYIOLLEro MeXrocyaapCTBEHHOMo
MeXAyHapoaHoro ctaHjapra COOTBETCTBUSA cTasgapTa
ISO 6165 IDT MOCT ISO 6165—2015 «MalwwnHbl 3emneporHble. OCHOBHbIE TUMbI.
WoeHTudrkauma, TEpMUHEI U onpegeneHuay
ISO 12100:2010 IDT MOCT ISO 12100—2013 «besonacHocTb MalvH. OCHOBHBIE NPUHLMMbLI
KOHCTpyupoBaHus. OLEHKM PUCKa U CHDKEHUA puUcKa»
MpumevaHwme — B HacTosAwen Tabnuue UCNONb30BaHO CredyloLlee yCrnoBHoe oBo3HavyeHne CTeneHn CooT-

[11 1506011:2003
[2] 1SO 13849-1:2015

[3] 1S5S0 20474-1:2017
[4] ISO/TS 19014-5

Bubnuorpadus

Earth-moving machinery — Visual display of machine operation
Safety of machinery — Safety-related parts of control systems — Part 1: General principles

for design

Earth-moving machinery — Safety — Part 1: General requirements
Earth-moving machinery — Functional safety — Part 5: Tables of performance levels
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FOCTISO 19014-1—2024

YOK 631.3:006.354 MKC 53.100 IDT

KntoyeBble crnoBa: MallWHbI 3eMJ'I9pOI7|HbIE. cbyHKLIMOHaJ'IbHaﬂ 6eSOI'IaCHOCTb, MeTOoOAMKa onpeneneHnd
3NeMeHTOB CUCTeM ynpaBrneHWnA, CBA3aHHbIX C De30nacHOCTLH, TEXHUYEeCcKne TQESOBQHMH

Pepaktop H.A. ApayHoea
TexHuueckuih pegaktop M.E. Yepenkosa
Koppektop RPA. Menmoea
KomnbtoTepHas Bepctka MLA. HaneldkuHol

CpaHo B Habop 15.10.2024. [MognucaHo B nedatb 25.10.2024. dopmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 2,32. Y4.-u3a. n. 1,90.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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