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rOCT P M3K 61511-3—2018

MpeaucnoBue

1 NOArOTOBJIEH O6wecTBOM C OrpaHMYeHHOM OTBETCTBEHHOCTLH «KOoprnopaTWBHbIE 3MEKTPOHHLIE
CUCTEMLI» Ha OCHOBE CODCTBEHHOIO NepeBoda Ha PYCCKWUIA A3bIK MEXAYHapOoO4HOro cTaHAapTa, YKa3aHHOro B
nyHkTe 4

2 BHECEH TexHu4eckum komuteTomM no ctangaptusaumm TK 058 «PyHkunoHanbHas 6e30nacHOCTbY

3 YTBEPXOEH W BBEEH B JEMCTBWE Mpukasom deaepansHOro areHTcTaa no TEXHUYECKOMY pe-
rynupoBaHuio U metpornorum ot 8 aerycta 2018 r. Ne 467-cT

4 HacTosiwmin cTaHgapT WAeHTMYeH MexayHapogHomy ctangapty MOK 61511-3:2016 «besonacHocTb
dyHKumoHansHas. Cuctembl BeszonacHocT NpubopHele ANA NPpoMbILNEHHbIX NpoueccoB. YacTe 3. Pykosoa-
CTBO MO onpefeneHnio Tpebyembix ypoBHel nonHoTel 6esonacHoctuy» (IEC 61511-3:2016 «Functional safety —
Safety instrumented systems for the process industry sector — Part 3: Guidelines for the determination of the
required safety integrity levels», IDT).

Mpy NpMMeHeHUN HacToSALWEero cTaHaapTa peKoMeHayeTcs UCMoNb30BaTk BMECTO CChIMOYHOM0 MeXay-
HapoAHOro cTaHJapTa COOTBETCTBYIOLUWA eMy HauWoHanbHbIA CTaHOApPT, CBeAEHUs 0 KOTOPOM NpUBELEHbI
B AONOMAHUTENEHOM NpunoxeHun JA

5 BSAMEH NOCT P M3K 61511-3—2011

lMpasuna npumeHeHus Hacmosweao cmaHdapma ycmaHosneHsl 8 cmamse 26 @edepansHO20 3aKOHa
om 29 urwHa 2015 2. Ne 162-©@3 «O cmandapmu3sayuu e Poccutickol ®edepayuu». MHpopmayus ob uz-
MeHeHUSX K HacmosujeMmy cmaHdapmy nybnuKyemcs 8 exe200H0M (M0 COCMOSAHUK Ha 1 aHeaps mekKyuieao
200a) uHopMayUOHHOM yKalamene «HauyuoHanbHbie cmaHOapmbl», a oguyuanbHbIl MmeKkem U3MeHeHuUl
U Monpasok — 8 eXeMecaYHOM UHQOPMauyUOHHOM ykasamene «HayuoHamnbHble cmaHOapmbi». B cnyyae
nepecmMompa (3aMeHsl) unu omMeHbl Hacmosiueao cmandapma coomaeemcemeyrujee ygedomneHue bydem
onybnukoearo 8 bruxadwem ebinycke UHHOPMayUOHHO20 ykazamens «HayuoHansHeie cmaHdapmei». Co-
omeemcmeyrowas UHghopMayus, yeedoMAeHUe U MeKCmMbl PasMeLLarnmcs makxe 8 UHGhopMayUOHHOU cu-
cmeme obuje2o nonb3oeaHus — Ha oghuyuanbHOM calime ®edepasnbHO20 azeHmemea o MexHU4ecKkoMy
peaynupoeaHuro u Memposo2uu 8 cemu MIHmepHem (www.gost.ru)

© CrangapTtuHdopm, odopmnerune, 2018

Hactoswmin ctaHgapT He MOXeT ObITb MOMHOCTBLID UMW YaCTUYHO BOoCnpouniBeaeH, TMpaxnpoBaH U pac-
NMPOCTpPpaHeEH B Ka4veCTBe ocbmu,naanoro nagaHna 6es pa3peleHns G)e,u,epaanoro areHTCTBa Nno TeXHU4eCKo-
MY perynupoeaHui) 1 MeTpornorin
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BeepneHue

MpubopHble cuctemsl 6esonacHocTy (MCB) yxe B TeYeHUe MHOMMX NeT UCMOoMb3yHT AN BbINOMNHEHUS
dyHkuMiA 6esonacHocTy (OB MNCB) B npoMbILLNeHHbIX Npoueccax. Ans acheKTUBHOIo NpuMeHeHusa npubop-
HbIX cUCTeM Be3onacHocTu Npu BeinonHeHun ©b MCE HeobxoguMo, YTOBLI OHU COOTBETCTBOBANM OMpedeneH-
HOMY MUHUMarnbHOMY YPOBHK cTaHgapTu3auunu.

ObnacTtb npumeHeHust kKomnnekca ctaHaaptos M3K 61511 — IMNCE, npuMeHseMble B NPOMbILLMEHHbIX
npoueccax. Komnnekc ctangaptoe M3K 61511 Takke paccmaTpyvBaeT NPoBeAeHWe aHann3a onacHoCT U pu-
cka npouecca gnsa obecnedeHua dopmMupoBaHusa cneludukaumum npubopHbix cuctem 6esonacHocTU. Bknag
Opyrux cuctem 6e30MacHOCTU YYUTHLIBAETCH TOMLKO MO OTHOLUEHUID K TpeBoBaHUAM K 3eKTUBHOCTH Npu-
BopHbIx cuctem BezonacHocTu. MCB BKMKOYAET BCe YCTPOWCTBA, HeobXoAUMbIE AN BbINONHEeHUA kaxgon ®b
MCB, — ot gatymka(oB) 4O MCNOMHUTENBHOrO(bIX) arieMeHTa(oB).

B ocHoBe komnrnekca ctangaptoB MOK 61511 nexart gBe doyHoameHTanbHble KOHUenuun, Heobxoaum-
Mble 7151 €€ NPUMEHEHNSA: KOHLENL WS )KU3HEHHOTO LIMKNa CUCTEMbl DE30MacHOCTM M KOHLENLWS YPOBHEN MOof-
HoTkl BezonacHocTu (YIB).

Komnnekc crtangaptoB M3K 61511 paccmartpusaet MNCB, ucnonb3ayoline anekTpudeckne/3aneKTpoH-
Hble/mporpaMMupyeMele 3MeKTPOHHbIE TexHonoruu. Ecnv ana norvyecknx YCTPOWCTB MCMONL3YHT Apyrue
MPVHLMNBI LEeACTBUSA, TO crnengyeT NpUMeHATE OCHOBHbIE nonokeHnss M3K 61511, 4To6bl rapaHTMpoBaTh Bbl-
nonHeHue TpeboBaHWi K yHKUMoHanbHOW BezonacHocTu. Komnnekc ctangaptoe MOK 61511 Takke pac-
cMaTpuBaeT OaT4YMKK U UCTNONHUTENbHbIE aneMeHThl [NCB He3daBucumo OT npuHUMna nx gencTteus. Komnnekc
ctaHgaptoB M3K 61511 aenaeTca KOHKpeTM3auWen AN NpoMbILNEeHHbIX npoueccoB obllero nogxoga kK Bo-
npocam obecneyeHna Ge3onacHOCTW, NpeacTaBNeHHOro B koMmnnekce ctaHgaptos M3K 61508:2010.

Komnnekc crangaptor M3K 61511 yctaHaenuBaeT noaxos, MUHUMU3UPYOLWMWMIA cTaHAapTU3auu ges-
TEeNbLHOCTW AN BCeX CTagui Xm3HeHHoro unkna MNCB. 37oT noaxon Obin NPUHAT B LieNsX peanusaunn paumo-
HanbHOW M NOCNeaoBaTeNbHON TEXHWYECKOW NONMUTUKK.

B GonblwmHcTBE cMTyauuin Be3onacHOCTb Ny4lle BCero MoXeT OblTb 4OCTUIHYTa C NMOMOLLbI NPOEeKTH-
poBaHusa BesonacHoro B cBoel ocHoBe npouecca. Ho npn HeobxognmMocTu npouecc MoXeT BbiTb OOMNOMNHEeH
cUCTEMaMK 3aLMThLl UM CUCTEMAMU, C MOMOLLBK KOTOPbIX JOCTUraeTcs niobon ycTaHOBNEHHbLIA OCTATOYHBLIN
puck. Cuctembl 3aWUTbl OCHOBAHbLI Ha MPUMEHEHWW Pa3NWYHbIX TEXHOMOTUIA: XMMUYECKUX, MEXaHWUYECKNX,
rMOPaBINYecKMX, MHEBMATUYECKUX, SNEKTPUYECKMX, SMEKTPOHHBIX, NPOrpaMMUpPYEMbIX 3MeKTPOHHbIX. Jliobas
cTpaTerusa obecnedeHms 6Ge3onacHOCTU OOMKHA paccmaTpyBaTh Kaxayt KoHKpeTHyto NCE B KoHTeKkcTe apy-
rMX cUCTeM 3aluThl. [INg obnerdyeHna npMMeHeHus Takoro nogxoaa koMmnnekc ctaHgaptos M3K 61511:

- TpebyeT, YTobbI BINOMHANACE OLEeHKa ONacHOCTEN U PUCKOB ANA onpefeneHns obuimx TpeboBaHni K
6e3onacHoOCTH;

- TpebyerT, uyTobObI BEINONHANOCE pacnpegeneHue TpeboBaHui Kk BezonacHocTu B (No) NpubopHOM(bIM)
cucteme(am) 6esonacHoOCTH;

- peanusyeT nogxon, KOTOpblA NPUMEHUM KO BCEM NPUBOPHBIM Mepam obecrnedeHunst PyHKLMOHaNbHOW
BesonacHoCTH;

- nogpobHo paccmaTpuBaeT NpUMeHEHUe ONpefeneHHLIX AeUCTBUIA Mo yNpaBneHuio 6e3onacHoCTLH,
KOTOpble MOTYT BbiTb NPUMEHEHBI KO BCEM MeTofaM obecneyeHns yHKLMOHansHoW BeszonacHoCTy;

- OXBaTbIBAET BCE CTAAUM XKU3HEHHOIO UMKNa cuctembl 6830nacHOCTU — OT pa3paboTkn NnepBOHaYanb-
HOW KOHLLeNUMK, NPOEKTUPOBaHUSA, BHEOPEHWUS, SKCNyaTauMM U TEXHUYECKOro 0BCnyKMBaHWA BNNOTE 40 YTU-
nuaauuu;

- [0aeT BO3MOXHOCTb, YTOObI CyLLeCTBYIOLME UM HOBbIe CTaHAapThl B pa3HblX CTpaHax, pernamMmeHTupy-
HOLLME KOHKPETHbLIE NPOMbILINEHHbIE NPOUEeCcChl, BbINMM C HAM rApPMOHU3NPOBAaHLI.

Komnnekc ctangaptor M3K 61511 npu3BaH npuBecTy K BLICOKOMY YPOBHKO COrMacoOBaHHOCTU (Hanpu-
MEp, OCHOBHLIX MPUHLIMMOB, TEPMUHOMNOIMK, UH(POPpMAaLMK) B paMKax KOHKPETHEIX MPOMbILUINEHHBbIX NpoLec-
COB. 370 NpUHECET NpenMyLLecTBa Kak B nnaHe 6@30nacHOCTU, Tak 1 B NiaHe 3KOHOMUKM.

B npegenax cBoeW WOPUCOMKLKMKM COOTBETCTBYIOLLME PErynvMpyroline opraHbl (Hanpumep, HauuoHarmb-
Hble, dhegepaneHble, WTaTa, NMPOBUHLMM, OKpyra, ropoga) MoryT ycTaHaBNMBaThk Takue npasuia K npoueccy
NMPOEKTUPOBaHUA cucTemMbl Be3onacHOCTK, K npoueccy ynpaeneHua 6e3onacHOCTBI UMW Apyrve npaeswna,
KOTOpbIE OOMKHbI NPEeBanMpoBaTte Hag TpeboeaHuaMK, onpegeneHHbiMm B M3K 61511-1.

HacTosawmin ctaHOapT COOepXUT PYKOBOACTBO MO ONpedeneHuo TpebyeMbiX YPOBHEW MONHOThI Bes-
OMacHoOCTW, UCMOMb3yst aHann3 onacHocTn u pucka (AOP). Cogepxallascsa B HacToswem ctaHgapTe NHgop-
Malunsa npegHasHavYeHa Ansa nposedeHws rmy©BoKoro aHanmsa pasnuyHbix obwmux Mmetogos npumeHeHus AOP.
[na npumeHeHua nboro n3 aTux MeTofoB NpeacTaBneHHONW MHAOPMaLUUM HEOOCTaTOYHO.

v
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lMepen npuMeHeHWeM HACcTOALLEro cTaHaapTa criegyeT 03HaKOMUTLCSA C KOHUEeNUuen u onpegeneHmem
MOHATUA «YPOBEHb MOJNHOTLI Be3onacHocTuy», npuBeaeHHbiMK B M3K 61511-1:2016. MNpunoxeHus K HacTos-
LiemMy cTaHOapTy paccMaTpuBaOT creayrLlne BONpoChI:

MpunoxeHue A cogepXuT obLLy0 MHOPMAaLMKD AN BCEX pacCMaTpyMBaeMbIX HUXE METOL0B OLEHKU
pPasnuyHbIX ONAcHOCTEN U PUCKOB.

MpunoxeHue B cogepxuTt 0630p NonykonM4ecTBeHHOro metoaa onpegeneHus Tpebyemoro YIb.

Mpunoxenune C cogepxunt 0630p metoga matpuy besonacHocTy ans onpegeneHus tpebyemoro YTb.

Mpunoxenue D cogepxnt 0b630p meToga, ncnonb3yowero Ans onpegenedus Tpebyemoro YIB nony-
KayecTBEeHHbIN nogxon rpada pUcKoB.

MpunoxeHue E copepxut ob630p mMeToda, ucnonb3ywollero Ana onpegenequa Tpebyemoro YIB kave-
CTBEHHBIN Noaxo4 rpada puckoe.

MpunoxeHue F copepxmT 0630p MeToaa, ucnonbayLero Ans seibopa Tpebyemoro YIMB aHanua cnoes
3awmThl (AC3).

MpunoxeHne G cooepXUT aHann3 CNoeBs 3allMTbl, UCNOMb3YIOLW WA MaTPULLY pUCKa.

Mpunoxenue H cogepnT 0630p Ka4ecTBEHHOrO NOAX0Aa AMS OLEHKU pucka 1 HasHadeHus YTb.

MpunoxeHue | cogepxUT 0630p OCHOBHbLIX 3TANOB NPOEKTUPOBAHWUA U KanuBpoBKK rpacda pUcKoB.

MpunoxeHue J copepXut o0bB30p BMUSHWUA MHOTOKOHTYPHBIX cUCTeM De3onacHOCTM Ha onpefeneHue
Tpebyemoro YTb.

MpunoxeHre K cogep:uT 0630p OCHOBHbIX MONOXKEHWA MeToda npuemnemMoro pucka 1 metoaa ALARP.

Ha pucyHke 1 npegcraeneHa obwan cTpykTypa komnnekca ctaHgaptos MOK 61511 v nokasaHa ponb,
KOTOpyt koMnnekc ctaHaaptoe MOK 61511 urpaet B gocTukeHUW pyHKUMOHansHoW 6e3onacHocTu anda MNCBE.
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HAUWMWOHANBHBIA CTAHOAPT POCCUMHUCKOW SOEOEPAUUMMU

BE3OMACHOCTb ®YHKUWOHANBHAA
CucteMbl 6e3onacHoCTH NpUGOpPHLIE ANA NPOMbILWEeHHbLIX NPOLEeccoB
YacTtb 3
PykoBoACTBO Mo onpegeneHuio TpebyemMblX yPpOBHEN NONHOTLI 6e3onacHocTh

Functional safety. Safety instrumented systems for the process industry sector.
Part 3. Guidelines for the determination of the required safety integrity levels

Dara BBegeHna — 2019—07—01

1 ObnacTb NnpUMeHeHUs

HacTtoswmnin ctaHgapT COLEPKUT:

- OCHOBHblE MOMOXEHUA KOHLENUMW pUcKa M ONMCaHWe OTHOLUEHWS MEeXOY PWUCKOM W MOMHoTOn 6es-
onacHocTh (cm. A4, npunoxeHue A);

- onpegeneHne OonNycTMMOro pucka (cMm. npunoxenue K);

- OonucaHue pasnu4YHbiX MeTOA4O0B, NO3BONSAKLIKMX ONPedennTs YpOBEHb NMOMNHOTEN Be3onacHocTu (YTB)
ansa dyHkumin besonacHocTtu MNMCB (cM. npunoxeHua B—K);

- BINUSIHWE MHOTOKOHTYPHbIX cucTeM Be30nacHOCTM Ha BblYUCMEHUA, onpeaensiolne cnocobHoCTs Ao-
CTUrHYTb XENaemMoro CHKeHUA pucka (CMm. npunoxeHue J).

B yacTHOCTUW, HacToALWMA cTaH4apT:

a) NPUMEHSIOT B crnyyanx, korga yHKUuuoHaneHas 6e30nacHOCTb JOCTUraeTcs NyTemM MCNornb30BaHUA
ofHon unu Gonee dyHkuMiA BezonacHocTn MNCB ons 3alWMTel NepcoHana, HacerneHWs UMM OKpyXawllen
cpenbl;

b) moxeT BbITh NpMMeHeH Ha obbekTax, He Tpebyrwmx obecnedeHns Be3onacHOCTU, Hanpumep ANs
3aLlMTbl UMYLLECTBA;

C) UNNIOCTPUPYET TUMWYHBIE METOObl OLEHKM OMacHOCTeN U PUCKOB, KOTOPbLIE MOTYT GbiTh BbIMOMHEHbI
ans onpefeneHnsa TpeboBaHWIA K PyHKUMOHanNbLHOW 6e3onacHocTh, a Takke YIMB kaxgon m3 dyHkunin tes-
onacHoctu MNCE;

d) unncTpupyeT MeToabl W/UNW cPpeacTBa, No3BoONaLLMe onpeaenuTs Tpebyemele YTB;

€) CooepXuT CTPYKTYpY paboT no yctaHoeneHuo YTB, Ho He onpenenseT YIB Ana KOHKPETHLIX cryya-
€B NPUMEHEHUS;

f) He copgepxuT NnpumepoB onpegenedns TpeboBaHW K MHBIM METO4aM CHUKEHWUS PUCKOB.

MpunoxeHus B—K ynpoLueHHO UnniocTpUpYOT KONMMYEeCTBEHHbIE M Ka4YeCTBEHHbIE NoaXoabl. ITW Npu-
NOXeHWs BbINK BKMHYEHE! NULLL ANS UNMKCTpauumn obLWNX NPUHLWNOB, NOMNOXEHHLIX B OCHOBY pSAa UCNorb-
3yeMbIX METOJOR, M HE MOTYT CMY>XUTb PYKOBOACTBOM K UX MPaKTUYECKOMY NMPUMEHEHUIO.

MpumevyaHus

1 Tem, KTO HAMEpPEBAETCA NPAKTUYECKU UCMONL30BaTE METOAbI, OMUCAHHLIE B YNOMSAHYTLIX MPUIOKEHUSX, cneayeT
0BpaTUTLCS K CChINKaM, UMEHLLIMMCS B KaXKA0M NPUINOXKEHNUW.

2 Metoabl onpegenenua YIB, BkNioYeHHbIe B HACTOAWMIA CTAHOAPT, MOryT He MOLOWTW ONS BCEX NPUMEHEHUN.
B yacTtHoCTM, ONnA pexuma ¢ BbICOKOW YaCTOTOM 3anpoOCOB UMW HeNpepbiBHOTO pexmma paboTbl MoryT notpeboBaTbes
KOHKpPETHBIE METOAb! UMW AONOMHUTENBHLIE (haKTOPbI, KOTOPLIE B HACTOALLEM CTaHOAPTE HE ONUCaHbI.

W3panue ocpuumansHoe
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3 npeﬂ.CTaBJ’leHHble B HacCcTodlWeM CTaHOapTe MeTodbl MOryT NpPpUBECTU K HEKOHCEpPBaTUBHbIM pe3ynbraTtam, eCnu
OHU MCNONb3YHKTCA 3a NnpegenamMmn nx obnacten npUMMeHeHUAa 1 ecnu AOJMKHBIM oﬁpasom He paccmMaTpuBaroT Takme CbaK-
TOPbI, KaKk OﬁLLlaﬂ npuynHa, OTK&BOyCTOI?NVEBOCTb, OGLLQECVICTEMHI:IE CBOWCTBA NPUNoXeHnA, OTCYTCTBWUE OMbiTa NCNOb30-
BaHWA METOLOB, HE3ABUCMMOCTL CMOER 3alnThl U T. 4. CMm. npunoxeHue J.

Ha PUCYHKe 2 nokasaHa COBOKYNHOCTb TUNOBbLIX CINOEB 3alliTbl N METOLOB CHMXXEeHUA PUCKa.

PEAMMPOBAHWE HACENEHAA HA ABAPUIO.
AsapwvitHoe papuoonoBeLIeHne

PEAMMPOBAHWE NPEONPUATIAA HA ABAPUIO.
Mpouenypbl 3BakyaLuu

OCNABIEHME.
MexaHuieckne cueTembl ocnabneHna NOcnNeacTBMA.
MpwGopHea cucTemMsl Ge30NacHOCTK.
Hagaop oneparopa

( NPEAOTBPALLEHWE. \

MexaHnqeckas cUucTeMa allWTh.
ABapuiiHas curHanusauus npouecca
W KOppEeKTUpYIoLLIMe NeACTBA oneparopa.
MpubopHuie cucTemMul GeaonacHocTu

YMPABIEHWE A MOHWUTOPWHT.
OCHOBHbIE CMCTEMBI YTIPABNeHUA NPOLECCoM.
CucrteMbl MOHATOpPUHra {(aBapuiiHas
cUrHanusauus npougcca).

Hapaop oneparopa

\K (" rroucc ) )

PVicyHOK 2 — TvnoBble CNOV 3aLWNThl 1 cpeacrtea CHMXKEeHWUA pucKa

2 HopmaTtuBHbIe CChINKK

B HacTosiLlemM cTaHgapTe UCnonb3oBaHa HOPMAaTUBHAS CCbINKa Ha criefyLwnid MexXayHapoaHblA CTaH-
0apT (ANA 4aTMPOBAHHOM CChINMKW NMPUMEHAIOT TOMbKO YKa3daHHOe U3gaHue CCbINMOYHOro ctaHaapTa):

IEC 61511-1:2016, Functional safety — Safety instrumented systems for the process industry sector —
Part 1: Framework, definitions, system, hardware and application programming requirements («besonacHocTb
byHKumoHaneHas. MprbopHble cucTemebl Be3onacHOCTK, 4NA TEXHONOMMYECKUX NPOLECCOB B NMPOMbILUNEHHO-
cTu. YacTtb 1. TepmMuHbl, ONpeaeneHns N TexHudeckue TpeboBaHns»)

3 TepMUHbI, onpeaeneHns U CoKpalleHus

B HacTofwem crtaHgoapTe npuMeHeHbl TEePMMWHbI, OMpederneHusl M COKpalleHWs, NMPUBEOEeHHbIe Mo
M3K 61511-1 (pa3gen 3).

MpunoxeHusa HacToALLEro cTaHgapTa ABMAKTCA CNPaBOYHLIMKU U He obs3aTenbHbIMK. KpomMe Toro, npu-
MeHeHWe Nboro KOHKPETHOTO MeTo4a, OMMCaHHOTO B MPUIOKEHWSAX HAaCTOSLLEero cTaHaapTa, He rapaHTupyeT
cooTBeTCcTBUA TpeboBaHmam M3K 61511-1:2016.
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MpunoxeHune A
(cnpaBouHoe)

Puck n nonHoTta 6e3onacHocTu. O6wme TpeboBaHuA

A.1 Obwwue cBegeHus

B AaHHOM pasgene npuMeeaeHa HHCbOpMaLI,VIﬂ ob OCcHOBOMoONarakwmx KOHUENUMAX PUCKa U CBA3W PUCKOB C NOMHO-
ToW BezonacHocTy. 3Ta MH(bOpMauMﬂ ABNAETCA OGLLIE!;"I AnA BCeEX pacCMaTprBaeMbIX HMXKE METOOO0B OUEHKK pa3rinyHblX
onacHocTer n PWUCKOB.

A.2 Heobxoaumasn cTerneHb CHWXEHUA pUCKa

Heobxooumas cTeneHb CHKEHUS pUCKa, KOTopasa MOXET ObiTb ycTaHoBNeHa Nubo Ka4yecTBEHHO (CM. npyumedaHue 1),
nubo KOnM4ecTBEHHO (CM. NpyMMeYaHve 2), — 3TO TaKoe CHWKEHWE pWcKa, KOTOpoe AoMmKHO ObiTe obecneyeHo ans go-
CTUXEHWA YPOBHSA pyUcka (Hanpumep, LeneBoro ypoeHA HBe3onacHocTK npouecca), NpYeMneMoro B KOHKPETHOW CUTYaLIMK.
KoHuenuma HeobxooMMOro CHWDKEHWS pucKa SBMAETCA (yHOaMEeHTanbHO BaXHOW AnA (hopMynMpoBaHWs cneuudurka-
unn TpebosaHuin BesonacHocTy Ana dyHKUKMIA BezonacHocTk MNCBH (B yacTHocTK, TpeboBaHWI K NMonHoTe 6e30NacHoOCTH).
Llenb onpeneneHws npuemnemoro pyucka (HanpvMep, LENEBoro ypoBHs 6e3onacHoCTM npouecca) B Cryvae KOHKPETHOro
onacHoro cobbITUA COCTOUT B YCTAHOBIMEHWUM BEMWYMHBI «PasyMHOIO» pUCKa, YYUTLIBAKLLErNO Kak YacToTy BO3HUKHOBEHWS
onacHbIX COObITUIA, Tak U MX cneunduryecke nocneacTena. Cnow 3awmTel (CM. pucyHok A.2) pazpabaTbiBaloTca Tak, YTo-
Obl yMEHBLUNTL YacTOTY BO3HWKHOBEHUSA OMACHBIX CUTYaLWMA W/UNW UX MOCNEACTBUS.

BaxHbIMK dpakTopamu Ons OLEHKM BENMYUHBI MPUEMIEMOrO PUCKa ABMAIOTCA BOCMPUATHE M TOYKN 3PEHUA TEX ML,
KOTOpLIE MOABEpralTca onacHocTy. [pu onpegeneHny NPUEMNEMOro pucka Ans KOHKPETHOTO NpUMeHeHUs Heobxoaumo
YUYuTbIBATH:

- YKasaHwWs COOTBETCTBYIOLMX PETYNIUPYIOLLMX OPraHoB;

- obcy}XaeHusa 1 cornatleHnsa Mexay pasnuyHbIMU CTOPOHAMM, MPUHUMALWUMK YYaCcTUE B AaHHOM NMPUMEHEHWMN,
NPOMBILLNEHHbIE CTAHAAPTLI U PYKOBOACTBA;

NPOMBILLIIEHHbIE, 3KCNIEPTHLIE U HAYYHbIE COBETHI;
3aKoHOOATENbHBIE U perynupyolne TpeboBaHus, kak obLmre, Tak U OTHOCALLUMECS K KOHKPETHOMY NMPYMEHEHMIO.

MpumevyaHus

1 Mpu onpegeneHn HeobXoaAUMOW CTEMEHW CHIKEHUS pUCKa CnefyeT NpeaBapUTEnbHO YCTAHOBUTE NMPUEMIEMBINA PUCK.
B M3K 61508-5:2010, npunoxenHus D v E, paccMoTpeHb! Ka4eCTBEHHbLIE U NOMYKONMYECTBEHHbLIE METOALI, XOTS B PACCMOTPEH-
HbIX Tam NpuMepax HeobxoaMMOe CHUKEHWE pyUcKa NPeacTaBneHo, CKOpee, B HEABHOM BUAE W HE YCTAaHOBMEHO TOYHO.

2 Hanpumep, onacHoe cobbiTie, NpuBoasilee K ONpeaeneHHbIM NOCNeacTBUAM, Kak NpaBuilo, XapaKTepuayeTcs
MaKCcMManbHOW YacTOTOW NOBTOPEHWIA B rogd.

A.3 Ponb npubopHbLIX cucTeM 6e30nacHOCTH

MNCE peanuayeT dyHKUMK Be3onacHOCTW, HeobxoguMble ANSA OOCTUMXKEHUSA WUNW Ang nogaepxaHusi 6GesonacHoro
COCTOSAHUS Mpouecca, U, CrefoBaTensHO, BHOCUT BKNaf B peLLeHMe 3aaa4n HeobXoaMMoro CHUXKEHUS pucka OnsA AoCTu-
XeHWs npuemnemMoro pyucka. Hanpumep, B cneuvdukauumn TpeboBaHuin Kk dyHKUusiM 6e3onacHocT MOXET BbITh yKazaHo,
YTO ecnK TeMnepaTypa A0CTUraeT 3Ha4YeHne X, TO KnanaH y oTKpbliBaeTcs, obecnevymneas NOCTyNNeHMe BOObl B eMKOCTb.

Heobxogumoe CHIKEHUE PUCKa MOXET JOCTUraTbCa C NOMOLLBH OOHOW UK KoMmBuHauun Heckonekux MNCHE nubo ¢
MOMOLLBH APYTUMX CrOEB 3aLuThl.

B BbinonHeHun dyHkUUm 6e30NacHOCTY MOXKET Yy4acTBOBATE YenoBek. Hanpumep, onepatop MoXeT nonydars MHop-
MaLWK O COCTOAHMK NMPOLECCa U BbIMOMHSATL OCHOBaHHLIE HA 3TOW MHGOpMaLUMK HeKOTOpLIE AeNCTBUA B cucTeme Besonac-
HOCTW. Ecnun YyenoBek ABNAETCA YacTbi YHKUWKM Be30NacHOCTM, TO AOMKHLI ObiTh YYTEHbI BCE YENoBeveckne hakTopbl.

INCE moxeT 4enCcTBOBaTL MO 3anpocy WK B HEMNPEPLIBHOM PEXNME.

CunTaetcs, 4To nonHoTa He30MacHOCTM COCTOWUT U3 [ABYX YacTeu:

a) nonHoTa 6e3onacHOCTU annapaTHbIX CPeacTB — 3TO YacTb NOMHOTHI DE30MacHOCTH, CBA3aHHasA CO Cny4aii-
HbIMIK OTKa3aMuy annapaTtHbIX CPEACTB, NPUYeM OTHOCALLMMUCS K OMacHbIM oTkasam. PakT JOCTUKEHUS YyCTaHOBIEHHOMO
YPOBHSA NonHoThl 6e30nacHOCTM annapaTHbIX CPEACTB MOXHO OLEHUTE C pa3yMHbIM YPOBHEM To4HOCTU. [Moatomy Tpebo-
BaHMA MOryT BObiTb pacnpegeneHbl Mexay NoAcUCcTEMaMK, UCNOMb3ysa W3BECTHbIE NpaBuna KOMOWHALMK BEPOATHOCTEN C
Y4eTOM 0TKa30B no obLueil npuynHe. [Ona gocTmxeHusa Tpebyemoi nonHoTel BeaonacHOCTH annapaTHbIX CpeacTB MOXEeT
OKasaTbCA HeoOXoOMMbIM NPUMEHEHWE CTPYKTYP C pe3epBUPOBaHNEM;

b) cuctematuyeckas nonHota 6ezonacHOCTN — 3Ta YacTb NONHOTLI 6E30MacHOCTU CBA3aHA C CUCTEMATUYECKMMMU
OTKa3aMu, OTHOCHLLMMUCH K OMacHbIM OTKa3am. XOTA BIUSHAE OTAEMNbHLIX CUCTEMaTUYECKUX OTKA30B Ha nonHoTy besonac-
HOCTW MOXHO OLEHWTb, AaHHbIE MO 0TKa3aM, Bbl3BaHHbIM OLIMOKaMK Npy NPOeKTMPOBaHUM, U OTKasam no obwen npudmMHe
YKa3bIBalOT Ha TO, YTO BNUSIHUE 3TMX OTKA30B ObIBAET CNOXHO npeackasatk. [py aTom yBenMuMBaeTcs HeonpeaeneHHoCTb
B pacveTax BEpOATHOCTU OTKA30B B KOHKPETHOW cUTyaLuMu (Hanpumep, BepoAaTHoCcTH oTkasos NCE). CnegoeatensHo, HeoB-
xoaumMo o6ocHOBaTk, Kakne cnocodbl MUHUMMU3ALWMK 3TOW HeonpeaeneHHOCTY OKaxyTcst Hanbonee apdeKkTUBHBLIMK. HyKHO
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OTMETWUTL, YTO MEpbI, MPUHATLIE ONS YMEHbLUEHWA BEPOATHOCTU CryYalHbIX OTKA30B annapaTHbIX CPeacTB, He AOMMKHbI
obs3aTensHO NPUBOONTL K CHIMKEHWIO BEPOSTHOCTU CUCTEMATUYECKMX OTKA30B. Takme TEXHWYECKME pPELLEHWS, Kak pesep-
BMPOBAHWE B BUAE OpraHM3auvy napannenbHbIX KAaHANoB ¢ UOEHTUYHBIM 0BOpYAOBaHMEM, KOTOPLIE ABNSAKOTCA BECHMA ad-
EKTUBHBIMI ANA CMyYalHbIX OTKA30B annapaTHbIX CPeacTB, Mano noneaHbl Ang yMeHbLUEHUS CUCTEMATUYECKUX OTKA30B.
O6Lee cHMKeHKe pucka, gocTuraemoe doyHKumMsaMu 6esonacHocty MNCE BmecTe co cpeacTtBaMu Opyrux croee 3a-
LWNTbI, AOMKHO BbITh TakMM, 4Tobbl 06eCneYnTh:
- 4acToTy OTKa30B (byHKUMIA Be30MacHOCTW, OOCTaTOYHO HU3KYK ANS TOro, 4Tobbl YacToTa OnacHbIX CODbLITMIA He
npeebiwana Obl 3Ha4eHWA, COOTBETCTBYIOLLErO MPUEMITEMOMY PUCKY, WM
- BO3MOXHOCTb TOT0, YTO hyHKUMM BE30NacHOCTM Tak M3MEHSAIOT NOCMNEACTBUA OTKA30B, YTOOLI pUCK He NpeBbiluan
3Ha4YeHve NPUEMIIEMOrO pucka.
PucyHok A.1 unnioctpupyeT 0BLLYH KOHLENUUIO CHIKeHUA prcka. Oblaa Mogens npegnonaraeT cneaylulee:
- UMeeTCH NpoLect M CBA3aHHas C HUM OCHOBHas cucTemMa ynpaeneHus npoueccom (OCYTI);
- CYLLeCTBYeT CBA3aHHbIN C NPOLECCOM YENOBEYECKUiA hakTop;
- cnow 3awunTel 6e3onacHOCTU BKNOYAKOT B CBOW COCTAB!
- MEeXaHWYeCKYI CUCTEMY 3alLWThI,
- npuBopHbIE cucTeMbl 6E30NACHOCTH,
HenpubopHbIE CUCTEMBI,
MEXaHUYecKylo CUcTemy ocrabrneHns NocnencTemi.

MpumevyaHune — Ha pucyHke A.1 npegctaBneHa obobllueHHas MoOenb pucka, MNMCTpUpylowas oblwve
npuHUMnel. Mogenb pyucka Ana KOHKPETHOMO criy4as JoMmKHA COCTABMATLCA C YYETOM KOHKPETHBLIX MPUEMOB, C NMOMOLLLID
KoTopblx Ha 6ase NCB v gpyrux cnoeB 3alnTbl hakTUHECcKM AocTUraeTcs Heobxoaumoe CHWKeHVe pucka. Pesynetvpyto-
LWas Mofelnb pUcKa B KOHKPETHOM Cly4vae MOXET OTNM4aThCs OT NPeacTaBneHHOoM Ha pucyHke A.1.

Ha pucyHkax A.1 n A.2 nokasaHbl crnegyrolne pucku:

- PUCK npouecca. ATO PUCK Hanu4uusl KOHKPETHbIX onacHbix cobeituii Ans npouecca. [pu 3ToM yynTbiBAETCH Ha-
nnyMe OCHOBHOW CUCTeMbl YNpaBneHns NpoLeccoM W Yenoeeveckoro dpakrtopa. [pu onpegeneHny atoro pucka He pac-
cMmaTpuBaloTCs Kakve Bbl To HU ObINO cneumansHele cpeacTea 3alimTel 6e3onacHoCTy;

- Npuemnemblid pUCK (3agdaHHblA ypoBeHb Ge3onacHoCTW npouecca). PUCK, KOTOpbIA CYMTAETCa NpUeMnemsiM B
OaHHOM KOHTEKCTE Ha OCHOBE MPUHATOW B OBLLECTBE CUCTEMBI LLEHHOCTEN;

- OCTATOuYHbINA pUck. B KOHTEKCTEe HACTOSALLEro cTaHgapTa 9TO PUCK BO3HUKHOBEHWA ONacHbIX COObITUIA NpU yCnoBuK
NPUMeEHEHUs BCE COBOKYMHOCTU CMNOEB 3aLLMUThI.

Puck npouecca siBnaetca yHKUMEn OT pycKa, CBA3AHHOMO C CaMMM MPOLIECCOM, HO YYMTHIBAKOLLErO TakKe CHU-
WeHWe pucka, OOCTUrHyToe Brnarogaps NpUMEHEHMIO cUCTEMb! ynpaeneHus npoueccom. Ona toro 4tobel usbexats
Hepa3yMHbix TpeboBaHui Kk nonHote BesonacHocTu OCYI, HacToAWMA cTaHAapT ycTaHaBNMBAET OrpaHMYEHNs Ha BO3-
MOXHble TpeboBaHus.

Heobxogumoe CHUXEHWe pUcka — 3TO YMEeHbLUEHWE YPOBHSA pUCKa A0 TaKoro MUHWMAarbHOMO 3Ha4eHUs, KOTOPbIN
Heobxogum Ansa obecneyeHus npuemnemoro pucka. OHO MOXeT AOCTUraTbCs C MOMOLLBKO Kak ogHoro crocoba, Tak u
KoMBuHauwWei cnocoboB CHUXeHWA pucka. MNpouecc HeobxoanMOro CHUXKEHUA pyUcka, obecnevynBaroLLMin JOCTUKEHWE KOH-
KpeTHOro NpuemMnemoro pucka oT Ha4yanbHOoro 3Ha4YeHWsa pucka npouecca, nokasaH Ha pycyHke A.1.

MpumMmeyaHue — B HEKOTOPbIX NMPUMEHEHWUSX ANS OOCTWXKEHWS LIENEBOro pyMcka napameTpbl pucka (Hanpu-
Mep, 4acToTa M BEPOSATHOCTb OTKaza rno 3anpocy) He MoryT BbiTb NpocTo 06beduHeHI, Kak NpeacTaBneHo B pucyHke A.1,
6e3 yyeTa (pakTopoB, OTMEYEHHLIX B MPUIOXEHUN J. 3TO MOXET NPOU30NTU N3-3a BIUAHWS OTKA30B No 06Len Npu4uHe 1
0BLWKMX 3aBUCUMOCTEN MeXOY Pa3nUYHbIMKU CIOAMUW 3aLUMThI.

A.4 Puck n nonHoTta 6e30nacHOCTH

O4yeHb BaXKHO MOMHOCTHI0 0CO3HATL PasHULY MeXay PUCKOM M NONHOTOM GesonacHocT. PUck — 3To Mepa 4acToThl
NMoABMEHUS W NMOCNENCTBMA KOHKPETHOMO onacHoro cobbiTvA. Ero MOXHO OLEeHUTL ANs pasnuyHbIX CUTyauuin (pUck npo-
uecca, npMemMnemMbiid pUCK, OCTaTOMHbIA PUCK U T. 4., cM. pucyHok A.1). [Mpu onpegeneHyy NpueMnemoro pMcka yunTblBaloT
couwranbHble 1 nonutuyeckne daktopsl. MNonHoTa Be3onacHOCTH — 3TO Mepa BepOsITHOCTKM TOro, YTo hyHKUMA Dezonac-
HocTu [NCB v gpyrue cnou 3awWwuTel obecneyart yCTaHOBMNEHHYO 6e30NacHOCTL. TOMbKO Nocne Toro Kak npuemMnemslii puck
YCTaHOBIMNEH U Nony4YeHa oUeHKa BeNMYMHLI HEOBXOOMMOrO CHUKEHWA pPUCKa, MOXHO onpedenuTe TpeboBaHUS K NONMHOTE
6e3onacHocTh MNCB.

MpumedyaHue — Takas npoueaypa MOXET HOCUTb MTEPATMBHLIN XapakTep, YTO MO3BONUT OCYLLECTBUTL ONTH-
MW3auUnio paspaboTkn B LEensxX BbIMONHEHUA pasnyyHbix TpeboBaHni. Ponb, KOTOPYH MrpakoT yHKUMM Be3onacHOCTU Npu
OOCTWKeHUU HeoBX0AUMOrO CHUKEHUSA PUCKa, NOKa3aHbl Ha pucyHkax A1 un A.2.

A.5 PacnpepneneHue Tpe6oBaHun kK 6esonacHocTu

Ha pucyHke A.4 nokazaHo pacnpegeneHue TpeboBaHui k 6esonacHocTK (TpeboBaHui Kak K oyHKUMAM BezonacHo-
CTW, TaK W K NonHoTe 6esonacHocTK) no pasnuyHbiM MNCHE n apyrumM cnoam 3awwmtel. TpeboBaHUA K npoueccy pacnpegene-
Hua aavbl B MOK 61511-1, pasgen 9.
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[NpuMeHeHWe TeX MW MHbIX METOAOB ANs pacnpedeneHus TpeboeaHWin nonHoTel BesonacHocTn no MNCHB, gpyrum
CBA3aHHBIM C ©E30MacHOCTBI0 TEXHOMOMMYECKUM CUCTEMAM, 8 TAKKE MO BHELUHWM CPEACTBAM CHWKEHWS pyucKa 3aBUCUT
npexae BCEro oT Toro, Kakum obpa3om onpeferneHa cteneHb HeOBXOAWMOro CHUKEHUSA pPUCKa — KOMWYECTBEHHO UMK
KauyeCTBEHHO. OTW NOAX0Ab! HA3bIBAKT NONYKONMMYECTBEHHBIMUY, MONYKa4eCTBEHHBIMW U KAYECTBEHHLIMU COOTBETCTBEHHO
(cm. npunoxeHun B—F).

OCTATOMHBINA Mpremnemoiii o
pgs et npouecca

Bospacranne

Heobxogumoe cHKeHue pucka pucka

JeAcTBUTENBHOS CHUMEHNWE pUCKa

4 N
YacTk pucka,
ycTpaHsiemas
WHLIMM, YacTb pucka,
HE OTHOCRALLMMMCS YacThk pucka, yGTpaHACMAan
k MCE cnosmm ycTpaHaeman MHBIMMW CTIOSIMU
npenoTBpaLleHUA nce 2ANTHI
w/nnm ocnabnexHus
. >
CHIKEHMEe pUCKa, A0CTUraemMOe BOeMU CIIOAMM 3aLLUMTHI

Pucyrok A.1 — OBwan KoHUEeNUUsi CHUXXEHWA pucka

Mocnencrema
ONAaCHbIX
COBbLITHIA

Puck
npoliecca Ghon ::lzu.mm, Apyrve 3apaHHbli
Yacrora = [CBE || cnou npremMnemMbli
OMECHBIX m"oclflg"gac" 3aWNTLI pUCK
coBbITHIA K

Mpouece 1 ocHoBHas Heobxogumoe cHWKeHWe pucka
CUCTEMA YTIPABIEHUSA
NpoLEeccom

MonHoTa GeacnacHecTH
npegoTepallawmux/ocnabnaowmx cnoes sallMThI,
He oTHocswnxes k NCB, apyrux cnoes sawmTel U MCBE,
NPUMeHAeMbIX ANA HE0GXOAUMOro CHUKEHUSI pUcka

PucyHok A.2 — KoHuenuuu pucka v nonHoTel 6esonacHocTy

A.6 OnacHoe cobbITHe, onacHas cUTyauusa U BpegoHoCHoe cobbiTue

TepMVIHbI «onacHoe cobbiTe» U «onacHas CUTyauna» 4acTo MCNONb3YKTCA B NocCnedyrWwUX NpUnoxXeHnax. Ha
PUCYHKe A3 npoaemMOoOHCTPMPOBAHO pa3nuyne Mexay TepMUMHaMiMn 1 NoOKa3aHo pa3BUTHUE OT ONacHoro cobbITUA 40 ONacHOK
CUTyaunn n3-3a noTepu ynpaeneHuns, npumeoadulee K BOSHUKHOBEHUKD BPe4OHOCHOro cobbITuA.
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PucyHok A.3 JEMOHCTPUPYET, KaK Bped HAaHOCUTCA NI0AAM, HO €ro Takke MOXHO NPUMEHWUTL M K HAHECEHUKD Bpeaa
OKpyKatollei cpefe unu yuepba uMyLLecTBy.

Yanosek
B 30He Yenosek HE MOKeT
ONnacHoCTU npegoTBpaTMTL
nocnencTevA
OnacHocTb.
MoTeHuMane-
HBIA MCTOYHMK
Bpeaa
AHOManbHasn Dnscian B
N 200HOCHO.
™| omawms [T ] | onacwoe ol Tl & ot
- coBbmie o enobek | YenoBeky HaHOCUTCH
nofgsepxeH Bpen
ONAcHOCTH
MoTepa ynpaeneHus
WNW Apyrve NpUYUHL
cpabaTLBaHmA OTKa3 3aMTHBIX
Mep (Mephi)

PucyHok A.3 — Pa3BuTue BpegoHOCHOro cobbitns

PucyHok A.3 nokasbIBaeT, kak noteps ynpaeneHus unm MHUUMupoBaHue nioboin opyrol npuYnHel NpUBOAMT K aBa-
PUIAHOW CUTyaLUM 1M hOpMUPYET 3anpoc K MepaM 3allMTbl, TAKMM Kak npegynpeauTerbHble TPeBOXHbBIE CUrHanusaumm,
MNCB, npegoxpaHuTeneHan apmaTypa v T. 4. OnacHoe cobbiTe BO3HWKAET, CMW BbINOMHAETCH 3anpoc, a COOTBETCTBY-
loWwMe Mepbl 3aLMThl HAXO4ATCA B COCTOAHWUM OTKa3a U He qiYHKLUMOHWUPYIOT, Kak nonoxeHo. OnacHoe cobbiTne camo no
cebe He obA3aTensHO HAHOCUT yuwlep®, HO ecnu YenoBek (NAW) Haxoduncsa B 30He (UnyM obnacTu) ero BO3OENCcTBUS, U
Takum obpa3omM noggeeprancs Bo3gencTBUI0 0NacHOro cobkblTysA, TO 3TO NPMBOAMT K ONAacHoOW cutyaumu. Ecnv yenoeek He
cnocobeH n3bexatb naryBHeIX NOCNeACcTBUA BO3OENCTBUS, TO OHO XapakTEpU3yeTca Kak BpEAOHOCHOE BO3AENCTBME U3-3a
HaHeceHWs Bpeaa 300pPOBbI0.

A.7 YpoBHM NnornHoTkl 6e3o0nacHocTH

B HacToslleM cTaHgapTe onpeneneHbl YeThIpe YPOBHSA NOMHOTHI 6e30nacHoOCTM, NpUYeM YpoBeHb NOMHOThI Bes-
onacHocTW 4 — HaWBbICLUWA, YPOBEHb NOMNHOTLI Be3onacHoCTM 1 — HU3LWWA.

Lleneeble Mepbl 0TKA30B AN 3a4aHnsA BCexX YeTblpex YpoBHeN NonHoTel BesonacHocTu onpedeneHdsl B MOK 61511-1,
Tabnuupl 3 1 4. YcTaHoBneHbl ABa Takux napameTpa: oguH ans NCE, AercTByOWKX B peXUMe HU3KOW MHTEHCUBHOCTHU 3a-
npocoB, u apyror onsa MNCB, paboTalolmx B pexmMMe ¢ HEMPEPLIBHLIM 3aNpoCcOM UMW B PEXMME BbICOKOW MHTEHCMBHOCTU
3anpocoB.

MpumevyaHue — B cnydae NCB, paboTatoLen B pexxumMe HU3KOW UHTEHCMBHOCTW 3anpocoB, LleneBol Mepon
OTKA30B ABMAETCA CPEAHAA BEPOATHOCTb OnacHoro otkasa dbyHkuuw GesonacHocTu no 3anpocy. B cnyyae ecrm MNCHB
paboTaeT B pexumMe C HenpepblBHBIM 3aMpOCOM WK B PEXUME BbICOKOW MHTEHCHMBHOCTM 3anpocoB, TO LeneBoi Mepon
OTKA30B ABNAETCA CpeaHAs YacToTa onacHbIX 0TkasoB dyHkuun 6esonacHocty (cMm. MOK 61511-1, 3.2.83 u Tabnuuy 5).

A.8 Bribop meToaa Ana onpeaeneHns TpedbyemMoro ypoBHS NOMHOTLI Be30MacHoOCTH

WmeloTes pasnuuHble nyTy yetaHoeneHusa Tpebyemoro YIE ana koHkpeTHoro cnyyas. B npunoxernuax B—I npen-
cTaBneHa MHopMaums o psge ucnone3yeMblx MeTogoB. Beibop metoga Ans KOHKPETHOro NPMMEHEHMA 3aBUCKUT OT MHO-
rMX )aKTOpoB, B TOM YMCNE:

- OT CNOXHOCTK 334a4u;

- YyKasaHWi perynupyoLMx OpraHos;

- NpUpoabl pyUcka 1 TpebyeMol BENUYMHEI EM0 CHUKEHNS;

- onbiTa v kBanudmkauum nepcoHana, BelMONHAKLLEro aTy paboTy;

OOCTYNHOW nHdopmMaLuumn o napaMmeTpax pucka (cM. pucyHok A.4);

- poctynHoi uHpopmaumm o MNCBH, ncnone3yoLwencs B HaCcTosALLEe BPeMS B KOHKPETHBIX MPMMEHEHMSAX, ONMCaHHbBIX
B OTpacneBbIX CTaHAapPTax W NPOMbILLNEHHOW NpakTUke.

B HekoTopbIx criydasx MOXHO MUCNOMb30BaTb HE OOMH, @ HECKONLKO MeToAoB. Tak, npu onpeaeneHun Tpebye-
Moro YTB ana Bcex paccMaTpueaemblx yHKUMA BesonacHocTu [1CE B kadecTBe NepBoro Wwara MoXHo UCNoNb30BaTh
Ka4yecTBeHHble MeTodbl. Te (hyHKLMM, KOTOPBLIM C NMOMOLLLKD 3TOro MeToAa Bbln NPUCBOEH YpoBeEHL 3 UNK 4, cneayeT 3atem
npoaHanuanpoBaTk bonee AeTanbHO C UCMONb30BaHWEM KONMMYECTBEHHbBIX METOA0B ANs Nony4YeHns 6onee TO4HOW oueH-
K TpeByemon ux nonHoTel BesonacHoCcTK.
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BaxKHO TO, 4TO Kakoi Bbl HK BbIN BbiIbpaH MeTod (MeTo4bl) OIS KOHKPETHOro NPUMEHEHUS, ONA ero OLEHKW OMKHbI
MCMNONb30BaTLCA ONPEAENEHHbLIE KPUTEPUW pUCKa.

Meropn onpenensHus PacnpegeneHve Kexkgoi yHKUMKU
TpeGoBaHuid 6e30MacHOGTH M COOTBETCTBYIOLLMX
GeaonacHocTH TpeboBaHuiA k nonHoTe Ga3cnacHoOCTU
CooTBeTCTBYIOWHE
HAUMOHEANBHBIS MpegoTepalLatowwne/ [pyTHe crion
MNM MEXOYHAPOAHbIEe ocnaénsiowmue crnou 3ALLMTbI
cTaHaapTbl 3aLMTE,
He cTHocaAwmecs k NCB
DB MNCB
Ne 1
a) HeoBxoaumoe # Ne 2
GHVDKEHWE PUGKA ANA BCEX
thyHKUMIA BesoNacHOCTA
nce
b) HeoBxoauMoe @B MNcb @B Ncb
CHYDKEHWE PrOKa # Na 1 Ne 2
BANA KOHKPeTHBIX PYHKU A
BesonacHoct NCH v ¥
€) YPOBHM NONMHOTH ®b NCb ¢k MNCB
Ge3onacHocTU # Ne 1 Na 2
TpeGoeaHua K npoekTupoeaHuio NCB (M. MOK 81511-1)
MNMpumevyaHnue — TpeboBaHua Kk nonHoTe Be30NacHOCTU YCTaHABMNUBAIKOTCA ANS Kaxaon dyHkuun besonacHo-

ctn MNCB go pacnpenenenns [cM. MOK 61511-1 (pazgen 9)].

PucyHok A.4 — Pacnpegenenne TpeboBaHnin 6e30nacHOCTM MO CNosiM 3awunTbl, He oTHocAwmnmcs K [NCB,
W APYTMM CIOSM 3aLLWThl
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MpunoxeHune B
(cnpaBouHoe)

MonyKkonuyecTBeHHbIN MeTod. AHanNus3 gepesa co6bITUN

B.1 O6uwue cBegeHus

B naHHOM NpUNOXKEHWWM PACCMOTPEH BOMPOC O TOM, Kak C NMOMOLLBH MOMYyKONWYECTBEHHOMO NOAX0Aa MOXHO onpe-
OenATb Lenesbie YpoBHW NonHoTbl 6e3onacHocTy. [NonykonnyecTBEHHbIA NOOXOLA UCMOMb3YET Kak Ka4eCTBEHHLIE, TaK U
Konu4ecTeeHHsle MeTofbl U Hanbonee uenecoobpaseH B cnyvasx, Korga npuemMneMslil puck onpenensieTcs YMcrneHHo
(Hanpumep, onpeneneHHble NOCNEACTBMA He O0MKHbI BO3HUKATL Yallle YeM OOWH pas B CTO NeT).

[aHHoe npunoxeHWe He NpedHazHa4yeHO ANS MCNOMb30BaHWA B Ka4eCTBe PYKOBOACTBA MO MPUMEHEHUI0 KOHKPET-
HOro MeToda, a UMEeeT CBOEW LieNbio NMPoUNmiCTPUpoBaTh ero obLlue npuHUMnel. punoXeHve ocHOBaHO Ha METoE,
getansHo onucaHHom B CCPS/AIChE, Guidelines for Hazard Evaluation Procedures, Third Edition, Wiley-Interscience,
New York (2008).

B.2 CooTtBetcTBUe M3IK 61511-1

OcHoBHasa Uenb AaHHOMo NPUNOXeHUs — npocneauTs npoueaypy Beibopa Heobxoaumblx hyHKUMA 6e30nacHoCTu
[MCB v yctaHoBneHua ux YIb. [lna peweHns aton 3aga4n HeobxoauMo BbINONHUTE Creaylole OCHOBHBIE LUarn:

a) yCcTaHOBUTL LieneByto (3agaHHyo) 6e3onacHOCTbL Npouecca (MpueMneMblil pUCK);

b) npoBecTn aHanM3 onacHOCTU M PUCKa, YTOOLI OLEHWUTL CYLLIECTBYHOLLWIA PUCK ON1A KaXO0ro KOHKPETHOTO OnacHoro
coObITHS;

c) onpefenuTb dyHKUMo (hyHKUMK) Be3onacHoCTH, Tpebyemylo AN Ka)aoro KOHKPETHOro onacHoro cobbITus;

d) pacnpegenutb oyHKUMM Be3onacHoCTY NO CNOAM 3aLLUThI.

M pumedaHue — I'Ipe,qnonaraeTc:ﬂ, 4YTO Cnou 3aulnTbl HE 3aBUCAT 04MH OT OApPYroro. I'Ipou,ecc pacnpegeneHna
MOXET rapaHTMpoOBaTh, YTO BEPOATHOCTb OTKa30B NO 06LI.lE.‘F‘I NPUYKUHE, OTKA30B 06u.|,ero BMAaa n CuctemMaTtuyeCKMx oTKa3oB
AOCTaTO4HO Marna no CpaBHEHWKO C obLwmmmn Tp86OBaHVIF|MM CHWXEHWA PUCKA,

€) onpegennTs, TpebyrTca N dyHkuMKM 6esonacHocTk MNMCE;

f) onpegenutb YIB dyHkumin 6ezonacHocTu MNCE.

LLlar a) onpegenset uenesyto G6e3onacHoCTb Npouecca. Ha ware b) BeINONHAETCA aHanu3 pyUcka npouecca, a war c)
NMo3BONSAET HA OCHOBaHWW aHanM3a pucka onpeaenuThb, kakue TpebyTea hyHKLMW Be30nacHOCTA U KakUM OOMKHO BbITh
CHWXKeHWe pucka, 4Tobbl Bbina gocTUrHyTa ueneBad BesonacHocTk. Nocne pacnpenenenHns Ha ware d) aTuxX QyHKUWA
©e30nacHOCTM MO CNOsSM 3allUWThbl CTAHOBUTCSA ACHBIM, Tpebyetca nu dyHkuma (hyHkummn) GeszonacHocT MCE [war e)] u
KakvM AomkeH 6biTe ee (1x) YIb [war f)].

B gaHHOM npunoxeHun Npu oueHMBaHWK pyUcka Ana JocTuXeHus uenen ctangaptoe M3K 61511 npegnaraetcs mc-
Nnonb30BaTh NONYKONMWYECTBEHHbIE METOALI. DTOT NOAX0A NPOAEMOHCTPUPORaH Ha NPOCTOM NpUMepe.

B.3 MNpumep

B.3.1 Obwee onucaHue

PaccMoTpuM npouecc, BKMOYAOLWKWA eMKOCTE Noa AaBNeHUeM ¢ HAacoCoM U ABYMA BhIXOOAAMM (KMAKOCTU U rasza),
coaepXallylo cMech raza U NneTydel BocnnameHsoweica XuakocTu, a Takke Heobxodumoe obopynoBaHue (CM. pu-
cyHok B.1). ¥YnpaBneHMe npoueccoM OCYLLUECTBNAETCA OCHOBHOW cucTeMoW ynpasneHusa npoueccom (OCYI), kotopas
KOHTPOSMPYET CUrHan gatyuMka pacxoga W ynpasnseT nepeMelleHvem Knanana. VIMelTcs cnepylowme TexHWdeckie
CUCTEMbI, peanuayrLme NpoLecc: a) He3aBUCUMbIA AaTYMK OaBMNeHWsl, KOTOPbLIA B crydYae HedomnyCTMMOro noBblleHWs
OaeneHWs BbidaeT npeaynpeauTenbHblil curdan, nobyxaaLwmii onepatopa K NPUHATUIO COOTBETCTBYHOLLMX Mep No npe-
KpaLleHUto nodadm KMaKoCTh B eMKOCTb, U 6) ecrni peakuun onepaTtopa Ha aBapuiHbIA CUrHamn He NocneayerT, To BKIYa-
eTcA AOMNONHUTENBHLIA, HENPUBOPHLIA CNOIA 3aLWMThI, KOTOPLIA ABNAETCA PErYNATOPOM AaBNeHMs, YToBbl NpeaoTBpaTuThL
ONacHoOCTW, CBA3aHHLIE C BLICOKUM AaBneHnem B eMKocTu. COpockl 3 perynatopa AaBneHua oTBogATcA no Tpybam B ce-
napaTopHy eMKOCTb, KOTopasi coeMHeHa ¢ cucTeMoi cbpoca rasa. B aTom npumMepe nprMHuMaeTcs, 4Tto cuctema cbpoca
rasa CrnpoeKkTUpoBaHa, CMOHTMPOBaHAa U AEACTBYET HOPManbHO U UMEET pa3spelueHue Ha npumeHeHue. Takum obpasom,
noTeHUMansHoO BO3MOXHbIE 0TKa3bl CUCTeMbI cBpoca raza B 3TOM NpUMepe He paccMaTpuBalTCs.

M pnmedyaHue — [NoHATUE «TEXHMYECKME CUCTEMBI» OTHOCUTCA 30EChb KO BCEM CUCTEMaM, paﬁOTaKJLI.WIM C npo-
ueccom. OHW BKNKYAKOT U MHbIE aBTOMaTUYECKUE cpeancTea 3alwuTel, a TakkKe oneparopa (onepaTopOB).

B.3.2 LleneBon ypoBeHb 6e3onacHOCTHU npouecca

PyHOAaMeHTanbHbLIM YCNOBMEM YCMELUHOro ynpaBneHWa NpoMblLLIEHHBIM PUCKOM SIBMAETCH YeTKOe U CHoe onpe-
JeneHune Lenesoro ypoBHs BezonacHoctu npouecca (npuemnemoro pucka). OH MoxeT BbiTh ycTaHoBneH Ha base Haumo-
HanbHbIX U MEXKAYHAPOAHBIX CTAHAAPTOB W NPaBuI, KOPropPaTUBHON NONUTUKW, 8 TaKKe NoA BNMSHUEM 3aWHTEPECOBaHHbIX
CTOPOH, TakuMx Kak coobLiecTBa W/Mnvm MECTHbIE OpraHbl U CTPaxoBble KOMMAHWA C XOPOLEr TEXHUYECKOW NOAroTOBKOMN.
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Llenesoi ypoBeHb Ge30MacHOCTM npouecca cneunduyeH aAns KOHKPETHOro NpoLecca, Kopropauvn Unim otpacnu. Takum
obpasom, 0B60BLLEHNA HEBO3MOKHbI, 3@ UCKIIOHEHUEeM CUTYaLMiA, KOrda CYLLECTBYIOLLME NpaBuna v ctaHaapTtsl obecneyu-
BAlOT NOAOEPXKY TAKUM 0BOBLLEHUAM. B kauecTBe NpuMepa NpUMEM, YTo AN LeneBoro yposHA 6e30nacHoCT npolecca
yCTaHOBMEHO, YTO CpeaHss YacToTa cbpoca He AoMmKHa npeBbiwaTk 1074 B rog, 4To 06bACHSETCA OXMOAEMbIMU NOChea-
cTBUsIMI cOpoca Ans OKpyXatLleil cpedbl.

Cbpoc rasa

PRV

las

Hupkoctb

O6osHaueHunA:

FC — perynaTop pacxoga;

FCV — knanas-perynstop pacxoga;

PAH — BepxHRs yCTaBKa CUrHaNM3auuu JaBneHus;
BV — 3anopHblil KnanaH;

PRV — knanaH cbpoca gaeneHuA

PucyHok B.1 — EMKoCTb nog gaBneHMeM C CYLLECTBYHLWMMK cucTeMaMi BezonacHocTr

B.3.3 AHanu3 onacHoCTH

[na Toro 4Tobbl BEIABWMTE OMACHOCTH, BO3MOXHLIE OTKIMOHEHMWS NMpoLecca U WX NPUYKHLI, MCXOAHLIE CODLITUA W NOo-
TeHUMansHO onacHble coBbITUA (MHUMOEHTBI) B UCMOMNb3YEMbIX TEXHUYECKUX CUCTEMaX, CredyeT NPoBECTU aHanu3 onac-
HocTen npouecca. [nA 3toro MoryT 66ITe MCNONB30BaHEI CNeayowne MeTogbl KA4eCTBEHHOIO aHanuaa:

- aHanua 6e3onacHocTy;

- KOHTPOJIbHBIE MUCTLI;

- aHanua runoTes («4To NPOM30IAET, ecrnny»);

- metog HAZOP,;

- aHanua BUOOB W NOCMEeACTBUI OTKA30B;

- aHanua Npu4YuH 1 NOCNeacTBUA.

OpHUM 13 TakMX METOZOB, MOMYyYMBLUMX LUMPOKOE MPUMEHEHWE, ABNAETCA MeToq aHanu3a onacHocTu U paboTo-
cnocobHocTu (Hazard and Operability, HAZOP). AHanna (unu mayydeHne) onacHocT U paboTocnocobHOCTH BbISBNSET
1 OLEHMBAET ONAacHOCTW A8 TEXHONOTMYECKOW YCTAHOBKM, @ TaKkKe Opyrne HeonacHble npobnemel, cBA3aHHble ¢ pabo-
TOCNOCOBHOCTLI, KOTOPbLIE MOTYT NOBMUATL HA BO3MOXKHOCTL AOCTMKEHWA NMPOEKTHOW NMPOU3BOAMTENBEHOCTA YCTAHOBKN.

Ha BTopom ware gna npumepa, NpyMBedeHHOro Ha pucyHke B.1, npoeoaguTea aHanna HAZOP. Lenkto npumeHeHns
3TOro METoAa aHanwusa ABMSAETCS OLEeHKA NOTEHUManbHO OnacHbIX COBLITUN, CBA3aHHBLIX C BbIOpOCAMU B OKpPYKatoLLyio
cpeny. Kpatkmii nepedeHb pesynsraToB MpMMEHEHUS MeToda NpueeneH B Tabnuue B.1.

B pesynerate npumeHeHns HAZOP ycTaHOBNEHO, YTO 3HAYUTENBHOE MPEBLILLEHNE AABNEHUA MOMXET NPUBECTU K BLIDPO-
caM roprYero martepvarna B OKpyaroLLyto cpefly. ITO ABMAETCA MCXOOHBLIM CODLITUEM, KOTOPOE MOXKET NepepacTu B ONacHoe
cobbITHE Mo CLUEeHapMI0, 3aBUCALLIEMY OT peakUMn MMEIOLLIMXCA TexHUYeckux cuctem. Ecnu 661 metog HAZOP Bein npumeHeH
K aHanuay obbekTa B NOMHOW Mepe, TO B pacCMOTPEHUM MOMMK Bbl MOABUTLCA MHBIE MCXOOHLIE COBLITWA, NPUBOAALLME K Bbi-
©pocam, BKMKoYasa yTeyky U3 TexHonornyeckoro obopynoBaHus, NomnHeIA paspsie TpybonpoBona U Takve BHELLHUE CoDbITUA, Kak
noxap. B gaHHOM unniocTpaTMBHOM NPUMEpPE PACCMOTPEHBI TOMBKO YCITOBUA BO3HUKHOBEHWSA BbICOKOrO JABMNEHWA.

I pnMmedyaHune — B gaHHom npuMepe npegnonaraeTca, 4To0 eMKOCTb MOXET OKasaTtbCA Noad BbICOKUM OaBre-
HWEM M3-3a HecrnocobHOCTH 060py,qosaHM$|, pacnonoXeHHoro H1>e no TEXHOMOMMYECKOW Lieno4yKe, OGCJ'Iy)KVIBaTb MOSTHLINA
NOTOK rada n3 eMKOCTK, Korga noTtokK noga4yn CnullkKoM BbICOK.
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Tabnuuya B.1 — Peaynsratel aHanusa metogom HAZOP

HUO (CM. npume-
YyaHue)

ObbekT OTKNOHEeHUe MpuymnHa Mocneactene Mepa 3awmThbl Henctene
EmkocTe | MHTeHcuBHBEIM no- | OTkas KoHTYypa | MIHTEHCUBHBIN no-
TOK yrnpaeneHua no- | ToK npuBOAMT K
TOKOM BLICOKOMY [aBre-

Bbicokoe paene-

1 OTkas KoHTypa

MNoepexgeHne em-

1) ABapUiHbIA CUr-

QOueHka NpoeKTHLIX

Hue ynpaeneHua noto- | kocTu W BbIGpOC | Han BbicOKoro AaB- | ycrnosuii  cbpoca
KOM. B OKPYXalLyw | neHus. OaBMNEeHWst B OKpY-
2 BHewHee Bo3ro- | cpeay 2) CuctemMa noxa- | »KaloLllyto cpegy

paHue

poTylleHust (NoTo-

KOM BOAbI).
3) KnanaH cbpoca
AaeneHus
Mankei notok / o1- | OTkas koHTypa | Het nocnenctsuii,
CYTCTBME NOTOKa ynpaeneHuss no- | npegcTaBnsoLWmMX
TOKOM MHTEpeC

OB6paTHbIf NOTOK

HeT nocnegcteui,

npenocTaeBnAlWMX
nHTEPEC

B.3.4 NMonykonuyecTBeHHbIW MeTOA aHanu3a pucka

OueHKY pWUCKOB MpoLecca BbIMOMHAKT C MOMOLUBI NONYKONMYEeCTBEHHONO MeToda aHanvaa, KOTOPbIA Mo3BonsaeT
onpenennTb U KONMMYECTBEHHO OLEHUTL PUCKM, CBS3aHHLIE C BO3MOXHbLIMM OLUMGKAMW UMW ONacHbIMKU COBLITUSMU B TEX-
HOMOrMYECKOM npouecce. Pe3dynstatel aHanvsa MoryT BbiTe Mcnonb3oBaHel AnA Belbopa Heobxoanmbix dyHKUMA Bes-
onacHocTu 1 ux YTB, AarlmMx BO3MOXHOCTL CHU3UTL PUCK Npolecca Ao npuemnemMoro yposHA. OLeHka prcka npouecca
C NOMOLLLK MOMYKONMMYECTBEHHOIO MEeToAa MOXET ObiTh BbIMONHEHA B BUAE NPMBEAEHHOW HWKE NocneaoBaTerbHOCTU
LIaroB, NpUYeM NepBble YeTbipe Wwara MoryT ObiTe peannaoBaHel B npouecce npumeHerHns metoga HAZOP:

a) onpenenuTb ONacHoCTU AN NpoLecca;

b) onpegenuTs UcxodHble cOBbLITUS;

C) NOCTPOWTL CLIEHAPWX ONAacHOro pasBUTUS COBLITUIA NPUMEHUTENEBHO K K&XA0MY UCXOOHOMY COBLITUID;

d) onpenenuTe COCTaB CMNOEB 3aLLMThI.

MpumevyaHus

1 Ytobbl obecneunTb npouecc 3alWmuTon, dyHKUMKM ©e30nacHOCTM pacnpedeneHbl No chosaM 3aluTbl, KOTOpbIe
BkrtodaroT MNCB 1 apyrue cpedcTBa CHKEHUS pyUcka (CM. pUcyHoK B.2).

2 War d) npymMmeHsieTcsi K paccMaTpuBaeMoMy NPUMEPY, Tak Kak OH CBA3LIBAET CYLLECTBYIOLLMIA NPOLIECC C CYLLECTRY-
IOLWMMK CNOAMM 3aLLATHI;

€) C MOMOLWbIO apXMBHbIX AAaHHbLIX UMK UCMNOMb3YA METoALl MOAENUPOBaHMA (aHanu3 gepeBa cobbITUIA, aHanua Bu-
[OOB M MOCNeacTBUIA OTKA30B, aHanu2 gepesa oOWMBOK) YTOYHWTL YacTOTy MOABNEHWA UCXOAHBIX COBLITWIA N HAOEKHOCTL
CYLLECTBYHLLMX cucTeEM BE30MacHOCTH;

) OLEHUTb KONUYECTBEHHO YacTOTY BO3HWKHOBEHMSA BCEX CYLLECTBEHHO OMNacHbIX CODBLITHIA;

g) OLEHUTL NOCMNEACTBUSA BCEX CYLLECTBEHHO OMNACHbIX COBLITUIA;

h) npocymmMmupoBaTh peaynetaTthl (MOCNEACcTBUS U YacTOTY MHUMAEHTOR) OLIEHKN PUCKA, CBA3AHHOID C KaXkobiM onac-
HbIM COObLITUEM.

CyllecTBeHHble pe3ynbTaThl TAKOro aHanuaa, NpeacTaBnAlwmMe MHTepec:

- nyywee 1 Bonee geTanbHOe NOHUMAaHWE ONMACHOCTEN Y PUCKOB, CBA3AHHLIX C NMPOLECCOM;

- 3HaHWe pucka npoLecca;

- NMOHUMaHWe BKNaga cylecTeyowen pyHkuun 6esonacHocT B 06LIEE CHMKEHWE PUCKA;
onpegeneHne Ka)xxaon dyHkumMm BezonacHocTy, Tpebylollenca Ansa CHKEHWA pUCKa nNpouecca 4o NPUeMIIEMOro

YPOBHS;

- cpaBHeHMWe Nony4eHHOM OLEHKU prUcKa NpoLEecca ¢ LeMneBbiM 3HaYeHWeM.

MeToq NonykonMYecTBEHHOTO aHanuaa TpebyeT 3Ha4UTENbHbIX PeCYPCOB, HO UMeeT AOCTOMHCTEA, KOTopLIe He obe-
CreymBaloT Ka4ecTBeHHble nogxoasl. [py onpegeneHuy onacHocTeil aToT meton Gasupyetca B GOMbLUOWM cTeneHwu Ha
3KCMEPTHLIX OLEHKAX KOMaHAb! CreumuanicTos, 0B6ecneYmBaeT ACHbLIN Cnocob yrpasneHns CyLecTBYIOWMMI CUCTEMaMU
Be30NacHOCTM, OCHOBaHHBLIMW Ha OPYIMX TEXHOMNOTUAX, WCMONb3yeT cpedcTBa OOKYMEHTUPOBaHUS BCEX MEpONpUSATUN,
KOTOpLIE NMPUBENK K NOMyYeHHbIM pesynsratam, U obecnevynsaeT NogAepKKY KU3HEHHOTO LMKNa.
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[lna npegctaBneHHoro npumepa ¢ nomollsd HAZOP-aHanuaa 6eino MaeHTUMLnMpoBaHoO 0OHO MCXo4HOe cobbIThe
(BO3HMKHOBEHWE M3OLITOYHOTO AABMNEHWS), KOTOPOE MOBMEKIO BO3HWKHOBEHWE BO3MOMXKHOCTW BbiBpoca BeLLecTBa B OKpy-
Xatowyo cpeny. Heobxoaumo oTMETUTE, YTO MCNOMb3YEMBIN B AAHHOM NYHKTE NOAXoA ABMAETCA KOMOMHALMEN Konude-
CTBEHHOW OLIEHKM YaCTOTLI BO3HUKHOBEHWSA ONAcHOro COBLITUA U KAa4eCTBEHHOW OLIEHKM ero nocneacTeui. [JaHHbIA noaxos
NPUMEHSIOT ANA UNNICTpaUUn CUCTEMaTMYECKON NpoLenypbl, KOTOPOW PEKOMEHOYETCA CrneqoBaTh ANA OnpeaeneHus
onacHbIX cobbiThin 1 doyHKuMA BesonacHoctn MNCE.

B.3.5 AHanuz pUcKoOB CYLeCTBYIOWMUX NPoLeccoB

CneayoLmid Luar coCTOMT B YCTaHOBINEHWW (DaKTOPOB, KOTOPbLIE MOTYT CNOCOBCTBOBAaTL BO3HUKHOBEHWKO MCXOOHOMO
cobeiTus. Ha pucyHke B.2 nokazaHo npocTtoe gepeBo owuboK, Ha KOTOPOM MpEeAcTaBneH psia NpWYnH BO3HUKHOBEHWS
Ype3BbLIYANHO BLICOKOrO AaeneHus B eMkocTU. CoBbITME BEPXHETND YPOBHHA — Ype3MepHOe MOBLILLEHWE OABMEHUS B M-
KOCTM — MOXeT ObITb BbI3BAHO OTKA30M OCHOBHOW CMCTEMbI YNpPaBfeHUsa NPOLEeccoM (Hanpumep, KOHTypa ynpaeneHus
NMOTOKOM) W BHELLHMM (hakTOpoM — noxapom (cM. Tabnuuy B.1).

[epeso owmnbok HarnagHo nNpencTaensaeT Bo3gelcTeue oTkasa OCYTI Ha npouecc, a 4acToTy HapPY»XHOro no-
Xapa nonaralT He3HauyuTensHoW. Cama OCVYT He BbINONHAET Kaknx-nubo dyHKUMK 3awnTel. Ee oTkas, ogHako,
NpUBOLWT K pocTy Yuncna 3anpocoB K [NCB. Takum obpasom, npu Hanuduu HagexHon OCYT1 sanpocos k NCE 6yget
MEHbLUE.

[epeBy owWMBOK MOXHO NOCTaBUTbL B COOTBETCTBWE KONMWMYECTBEHHbIE OUEHKW. B HacToswem npumepe npegno-
naraeTcs, YTO YacToTa MOSBNEHUA YCIOBUIA Ype3BblYaliHO BLICOKOrO AaBneHusa byaet nopagka 10~ B rog. HeoBxoaumo
YYECTb, YTO Kaxk4asa NpuyKnHa, NokasaHHasi Ha pucyHke B.2, npegnonaraetcs He3aBMCUMOM (T. €. OTCYTCTBYHOT B3aMMOBMU-
SHUS) OT OPYrUMX NPUYKH, C UHTEHCKHBHOCTLIO OTKA30B, BbIpaXEHHON Kak cobbITuA B rog.

MpeekilweHne garnexuns 0,1 B rog

BHewHwne cobbiTA
(BoaropaHue)

OTtkaswl pyHkumi OCYT

OTKkashbl 3aknMHMBaHUe

Otkaawm OCYN JaTumMKa KnanaHa

OB6o3HayeHus:

()

— OCHOBHO® cobbiThe;

— BXOQHOW KoM

PucyHok B.2 — [lepeBo ownbOK Npu NpeBbIUEHWA AaBNeHUs B EMKOCTH

MpumevyaHune — Ha pucyHke B.2 npeacrtaesneHo aepeBo ownbok 6es ydeTa Mmep 3auUThl.
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lNocne ycTaHOBNEHWS 4acTOoTbl NOABNEHUA MCXOAHOTO cobbiTWA, MCNONb3ysl CPeacTBa aHanv3a AepeBa cobbITUN,
NpoBOOAT MOAENUPOBaHWE peakuum cuctem BGezonacHocTu (yenelwHas paboTta unm otkas) Ha aHoMarnbHble yernoeus. [JaH-
Hble Mo HageXHoCTU cucTem 6e30nacHOCTU MOTYT BbITe B3ATHI U3 IKCMNYyaTaLMOHHBIX AaHHBLIX, ONyBnMKoBaHHbLIX a3 AaH-
HbIX I MONYyYeHsbl NO pesyrnsratamM NporHo3a, nony4eHHsIM METOAOM MOAENVWPOBAHUA HAOEKHOCTHU.

[ns paccmaTpyvBaemoro npumepa UCrnonb30BaHbl peanbHble AaHHbIE MO HAOEXHOCTW, a He AaHHble, B3ATblie W3
nuTepaTypbl WY NONYyYEHHbIE B pe3ynbTaTe NporHo3npoBaHnsa paboTtel cMcTeMbl. Ha pucyHke B.3 nokazaHbl BO3MOXHbIE
CLUeHapvu1 NoTeHUMansHoro BeIbpoca, KoTopbie MOTyT MPOM30WTK B YCNIOBUAX NOBLIWEHWS OaBneHwus. B pesynsrate Mo-
OEenMpoBaHUA TakMx criydaeB Dbinn NonyyeHsl: a) YacToTa BO3HWKHOBEHUSA KaKO0W M3 NPUBOAALLMX K aBapuK nocrneaosa-
TeneHocTen cobeITUA M b) kKayecTBEHHAA OLEHKa NoCNeACTBUIA B BUAe Bbibpoca BOCMNAMEHSAIOLNXCA MaTepuarnos.

Ha pucyHke B.3 nokazaHbl NsTe BAPMAHTOR pasBMTUA ONacHbIX COBBITURA, NpUYeM ANs KaX4oro NpyuBeaeHbl Yactota
NosiBNEeHUs U NOCneacTeusa BO3MOXHOMO Bbibpoca. Peanuaauns cueHapus 1 BKMoYaeT peakuuio onepaTtopa Ha aBapwid-
HYI0 CMIHAMU3ALMIO O BEICOKOM AaBMNeHUM, YTO NPOUCXOOUT G YacToToit 8- 10~2 B rog, W aTW AeicTBMA onepaTopa NpUBoaAT
K yMeHbLUEeHWUO BbiMycka npogykuun 6e3 Bolbpoca. Takas aBapusi COOTBETCTBYET MCXOOHBIM YCMOBUAM, NMPUHATBIM MpK
NPOEKTMPOBaHWK NpoLiecca, a onepaTtop oby4YeH U NPOTECTUPOBAH AN BLIMOMHEHWS COOTBETCTBYIOLLMX AeWCTBUIA, 0be-
CNeYnBaloLLMX JOCTUKEHUE CHUKEHUA pUCKa.

Bonee Toro, ycnoBuaM NpoOeKTUPOBaHNA COOTBETCTBYIOT TaKKe cUueHapuu 2 1 4, Npu KOTOpbIX NponcxoauT Beibpoc
BOCMMaMEHSAIOLWMXCA MaTtepuanos ¢ obiwen yactotoit 1,9- 10728 rog (910723 + 1-1072). O6Las YacToTa BOIHUKHOBEHUS
aBapuin ona cueHapveB 3 1 5, ANS KOTOPbLIX XapaKTepHbl NOBpPEeXJeHne eMKOCTM U BbIDPOC MaTeprana B OKpYKatoLLyio
cpeny, pasHa 1,9-10% B rog (9-10°5 + 1-107%).

CBpoc rasa

PRV

Mas

HuakocTb

Cwrnan eoicokoro | Peakuwa | Knanau ¢Gpoca
AABNeHUA onepatopa | nasnexus (PRV)
HC3 1 HC3 2
CpabBarbiaaHue 2
1 Het cBpoca B cucTemy cOpoca rasa, 8-10 " ropa.
Cpabaroisanve | 92 CpafiathiBaue 3
2 CBpoc yepes PRV B cucteMy cfpoca rasa, §-10 ™ roa.
0.9 Orkas 0,99
OTKA3 KOHTYpa 01
' Orras
ynpaeneHhA e 3 C6poc s aTMocchepy, 9-10'4 rog.
MOTOKOM 0,01
108 rog
Cpabi
= e 4 C6poc 4epes PRV B cuctemy clpoca rasa, 9-10'a rog.
OrTxaa 0,09
0,1 .
%T':;a 5 Cbpoc B atmochepy, 1-10 3 rog.
MpumevyaHue — Pesynsratbl Bbiny OKpyrneHsl 40 NEPBOWM 3HaYalen ungphbl.

PucyHok B.3 — OnacHble cobbITHs NpU CYLLEeCTBYOWKUX cucTeMax 6e3onacHoOCTU
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MpuMeyaHue — B HEKOTOPbIX MPUMEHEHUSAX YacTOTa M BEPOATHOCTb OTKA30B MO 3anpocy He MoryT BbiTb no-
ny4YeHbl YMHOXEHWEM, KaK NOKa3aHo B pucyHke B.3. 3To MOXeT Npou3oinTH M3-3a BNUSHAA OTKA30B No obLel npuyuHe u
0BLWMX 32aBUCMMOCTER MeXay paznnyHbIMA CNoAMK 3alnThl (cM. MNpunoxeHue J).

Cneayet oTMETUTL, YTO NPU aHaNM3e He NPUHMMAanack BO BHUMaHWE BO3MOXHOCTL OTKa3a no o6LUei NpuYmnHe cur-
Hanu3aTopa BbICOKOro AaBNeEHWs U 0TKa3a Aatyuka yposHsA B cocTaBe OCYI1. Takoro poga oTkasbl no obuien npuymHe Mo-
ryT NMPMBECTU K CYLUECTBEHHOMY YBEMMYEHUK YacTOThl aBapyuid NO CUeHapuio 3 W, CNedoBaTerbHO, K YBENUMYEHMIO pUcKa.

Mpumevyarnue — [llpegnonaraetcs, 4To cobbiTna, n3obpaxeHHsle Ha pucyHke B.3, HezaBucuMel. Bonee Toro,
ykazaHHble faHHble SBMASOTCA NPUBMMXKEeHHBIMW, NOSTOMY CyMMa 4acToT BCEX BO3HWKAMOLWMX aBapui npubnvkaercs K
yacTote ucxogHoro cobeitua (0,1 B rog).

B.3.6 CobbiTHA, He oTBeYarLWwmne LeneBoMy YPoBHI0 Ge30nacHOCTU npouecca

Kak oTMedanoch paHee, B COOTBETCTBUM C KOHKPETHBIMU PYKOBOAALLMMMW YKAa3aHUAMW [718 TEXHOMOrMYecKoro obb-
eKTa ycTaHaBnuMBaeTcs Lenesoi ypoBeHb 6e3onacHocT npouecca: BbIBpoc matepuana B OKpYXKaloLlyr cpeny O0MmKeH
NpoMCXoaNTL € YacToTON, He npeesiwatowen 10~* paz B roa. O6was YyacToTa BeIGPOCOB B OKPYXaIOLLYI0 Cpeay cocTaBns-
et 1,9-107° (cueHapuin 3) + 1,9- 10~ (cuenapwii 5) = 1,92- 10~ B rog, 4To GonbLUe, YeM LIENEBON YPOBEHL G830MacHOCTH
npouecca. Y4nTelBas 4aHHbIE 0 YaCTOTE BO3ZHUKHOBEHWUSA OMAcHbIX CODLITUI U AaHHbIE O NOCNEACTBMAX, NPeacTaBeHHbIe
Ha pucyHke B.3, ansa cueHapwes Bblibpoca 2, 3 n 5 HeobxoaMMO AOMONHUTENBHOE CHUXEHWE pucKa, YTobbl YacToTa Bbl-
Opocoe 6bina Huke Leneeoro ypoeHa 6e3onacHocTK npouecca.

B.3.7 CHMeHWe pUcKa NyTeM UCMONbL30BaHUA OPYrUX CroeB 3aWuThbl

[Npexoge yem ycTaHOBMTL HeobGxoaumocTb yHKUMK BesonacHocTu NCB, cnegyet paccMoTpeTk CNoM 3alNUThl, UC-
nonb3yolime apyriue TexHonorny. Cuctema noxapoTyLleHns (NOTOKOM BOAbl) NEPEeYNCIIEHa B KAYECTBE Mepbl 3alUWThl B
Tabnuue B.1, HO OHa He NpefoTBpaLLaeT NOBPEXAEHME COCYAa MW BLIDPOC B OKpYKaloLLLYO cpeay.

YuuTbIBasA, YTO LieMNb aHanu3a CoCTOUT B TOM, YTOObI MMHMMW3MPOBaTL PUCK, CBA3aHHLIW C BeIDpocamu Matepuana
B OKPYXaILLYK Cpedy, MOXHO 3aKM4MTb, YTO CUCTEMA NOXAPOTYLUEHWA (NMOTOKOM BOAbI) HE ABMAETCA NPUEMIIEMON
CXEMOW CHVKEHUS pycKa NOBPEXOEHMS cocyaa Mnu Beibpoca B okpyxatowyo cpefy. CuctemMa noxapoTyleHus (MOTOKOM
BOObI) AEVWCTBUTENBHO CHUXAET PUCK AN NepcoHana u ackanauMu cobbITuid, YTo B JaHHOM NpUMEpPEe He OLleHUBAETCS.

B.3.8 CHMXeHWe pucKa nyTeM Ucrnonb2oBaHuA oyHKUMK 6e3onacHoctu MNCHB

LleneBol ypoeeHb He30nacHOCTU NpoLuecca He MOXKET ObITb JOCTUTHYT NPUMEHEHWEM CMNOEB 3aLUMThI, UCMONb3YH-
Wwnx gpyrue TexHonorun. [na ymeHblweHua obler yactoTel BelbpocoB B atmocdepy Tpebyetca Hoeas [NCE, peanuayto-
was dyHkuuto 6esonacHocty ¢ YIB 2, ytobbl 0becneynTs AOCTUNEHWE LieNeBoOro ypoBHA BesonacHocTU Npolecca. Takas
HoBas [MCB nokasaHa B pucyHke B.4.

HeT HeobxogumocTy B 4aHHOM MYHKTE BbINOMNHATE AeTanbHbIA NpoekT dyHkumum 6esonacHoctu MNCB. BnonHe po-
cratoqHa oblan KoHuenuusa ee npoekTa. Llens Ha gaHHOM wware cocTouT B TOM, 4TOBBI ONpeaenuts, obecnevnT v HoBas
MCB, peanuaytowasn gyHkuuo 6esonacHocTn ¢ YTb 2, HeobxoguMoe CHUXEHWe puUcka W JOCTUKEeHWe LieneBoro ypoBs-
HA BesonacHocTu npouecca. [etansHoe npoekTupoBaHue MyHKUnKM 6esonacHocTU MNCB Heo6xo4MMO BbINOMHATE TONBKO
rocre Toro, Kak aAna Hee OyOeT onpeneneH LeneBor ypoeeHb GesonacHocTu npouecca. [Ins gaHHOro npumepa Hoeas
dyHkuma 6esonacHocty NCE ncnone3yeT cABOEHHLIN cneuuansHo NnpeaHasHadYeHHsl na 6esonacHoCcTW OaTtyuk AaBne-
HUA (Ha pucyHKe B.4 He nokasaH), BKMKYEHHBLIRM No cxeMe 1002 W CBA3AHHbLIA C NOrMYECKMM peLlaroLlM YCTPONCTBOM,
KOTOpOE TakkKe ynpaenseT JOMNOMHUTENbHBIM OTCEYHBIM KIanaHoM M HAaCOCOM.

MpumeyaHune — O6o3HayeHne 1002 03HA4YaET €OAMH U3 ABYX», T. €. NOBON U3 COBOEHHBIX aTYMKOB MOXET
nocnaTb CUrHar, oCTaHaBNMBaLLWIA MPOLIecC.

Hoeasa dyHkuma 6esonacHocTtk MCHB ¢ YIb 2 npegHasHadeHa AnNA yMEHbLIEHWA YacToTbl BbiIBpOCOB M3 cocyaa,
HaxodALWerocsa nog, BbICOKMM AasBneHnem. Ha pucyHke B.4 n3obpakeH HOBbIA CMOW 3alinTbl U NpeacTaBneHbl Bee no-
TEHLManbHO onacHele cueHapun. Kak MoXHO BUAETL Ha 3TOM PUCYHKe, YacToTa BbIBPOCOB M3 TAKOW @MKOCTM MOXET ObiTh
CHWXeHa A0 3HaueHuna 107 B roa 1 HUXe, 1 LiIeneBoil ypoBeHb Be30NacHoCTU NPoLIecca MOXET BbITh AOCTUIHYT NpU YCro-
BWM, YTO MonyyeHHan B pesynerate dyHkuna 6esonacHoctu MNCE otBevaet Tpebosanuam YI1B 2.

Ha pucyHke B.4 onpegeneHbl CEMb BO3MOXHbBIX CLEHAPWEB, ANA KaXO0ro U3 KOTOPbIX AaHbl YACTOTa BO3HWKHOBE-
HMA W KaYecTBeHHOe onucaHue nocnefdcTeus. YactoTa cueHapus 1 coBnagaeT ¢ paHee paccMOTPeHHoW. Peakuusa onepa-
TOpa NPOMCXOANUT G HacToTol & 1072 B roA M NPUBOANT K yMEHLLIEHWIO BLIMYCKa NPOAYKLMM.

B atom npoekTe ycnewHas pabota MCE npusoauT k ocTaHoBKe npouecca ¢ yactoton 1,9- 1072 s roa. MNCBE ymeHs-
WwaeT MHTEHCUBHOCTL 3anpoca npouecca K knanaHy cbpoca gaesnerHus (PRV). Yactota peanuzauuun cueHapua 3, BKMO-
yatowasa cbpoc n3 PRV B cuctemy cbpoca rasa, CHUXKeHa Ha ABa nopsdka BeMWYMHBI MO CPaBHEHWIO C NpeabigyLmumM
cnyyaem 0o 9-107° B roa. B cueHapun 4 onacHoe cobbiThe ¢ BbIBPOCOM MaTepuana B OKpYKaloLLLYIO Cpey NpoucXoanT
¢ yacToToi 91077 B rop.

B cueHapum 5 cbpoc B cuctemy cbpoca He MpoucxoauT B pesynbraTe OcTaHOBKW Mpouecca ¢ nomoupo MNCB
¢ yacTotoit 1-10~2 B roa. Ecnu MNCBE He aeiicTeyeT, To PRV obecneunsaeT crieqytoLlyto dyHKLMIO Be30NacHoGTH, Kak
nokasaHo B cueHapuu 6, n oTKpeieaeT cuctemy cBpoca. OTkpeiTue PRV npoucxoauT ¢ yactoTon 1-10~% 8 rog. Obwas
yacToTa cbpoca B cuctemy cbpoca, onpegenaetca cueHapuamMu 3 1 6, KOTOpas BbIYMCMAETCA Kak CyMMa WX MOMHbIX
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YactoT 9-10-% + 1-10~% = 1,9-10~4. C6pochkl 13 cucTembl cbpoca SBNAKTCS NpUeMneMblM YCIIOBUEM MPU NPOEKTUPO-
BaHuM npouecca. CueHapwit 7 cBSi3aH C 0TKa30M Beex yHKLMIA GesonacHocTy U peanuayetca ¢ yactoToin 1- 1078 B rog.

O6Liaa yacToTa BIBPOCOB B OKPYXKAIOLLYIO cpeay (CyMMa 4acToT cueHapuer 4 1 7) cHukeHa go 1,9-1075 B rop,
HIDKE LieneBoro ypoBHs 6e3onacHocTy npouecca, paeHoro 1074 B rog.

CnegyeT OTMETUTL, YTO aHaNU3 C UCMOMNb30BaHWEM AepeBa COBbITUIA He YYNThIBAET BO3MOXKHOCTE OTKa3a no obLuei
NpUYMHE 1 0BLLME 3aBMCUMOCTH MEXOY CMCTEMON aBapUHOM CUIrHanNM3auWn BbICOKOTO AaBneHns M dyHKumen besonac-
HocTu NCB c YTB 2. BoaMoXHbI Takke 0Tkaa no obLuein npuynHe 1 obLume 3aBUCUMOCTHU Mexay dyHKUMsAMKU Be3onacHo-
CTW U AaT4YMKoM YpoBHS B cocTtaBe OCVYTT.

Takune oTkasbl No obLLUel NpUYnHE NPUBOAAT K CYLLECTBEHHOMY YBEMNUYEHWNIO BEPOATHOCTW 0TKa3a OyHKUMIA 3aLLMTbI
Mpyv HanNW4WMKM 3anpoca v, CnefoBaTenbHO, K 3HAYUTENBHOMY YBENWYEHUIO 06LLEro pucka.

Cbpoc rasa

PRV

a3

|
Bkn./Boikrn, i
[ | HuakocTe
s 5

Cwrvan euicokoro | Peakuns Knanan cpoca
OaBneHnA oneparopa NCB N6 2 nasnexua (PRV)
HC3 1 HC3 2 HC33
0,9 )
1 Her c6poca B cuctemy cBpoca rasa, 810 rog.
0.9 aa9 2 Her cHpoca B cnetemy ¢Gpoca raza, g-10° oa.
0,99 5
0.1 —— 3 C6poc B cucTemy chpoca raza, 9:10° rog.

MpeBriweHHoe e 7
AAaBneHWe 001— 4 Qtkas eMKOCTH M cOpOC B OKpY AWy cpeay, 9:107 rog.
10" 8 rog

0,99 -2

5 Her cbpoca B cuctemy cGpoca raaa, 1-10 © rog.
0,29
0.1 —— 6 Chpoc B atmochepy, 110 rog.

0,01

0.01 7 OTKa3 eMKOCTM M COpOC B OKPYKAIOLLYID Cpeay, 1-10'5 rog.
MpumevyaHune — Pesynetatsl BbINW OKPYIMEHLl 40 NEPBOM 3HaYaLlen LMdpbl.
PucyHok B.4 — OnacHble cobbitia anga dyHkunm 6esonacHoctu MNCE ¢ YIB 2
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MpunoxeHune C
(cnpaBouHoe)

MeTop maTpuubl cnoes BesonacHocTH

C.1 BeegeHue

[lns Kaxaoro TeXHONOMMYeCcKoro NpoLecca CHUXEHWEe pUCKa OOIMKHO HAYMHATLCS YXKe Ha CTagMu NPOeKTMPoBaHWs
npouecca npu Belibope Hanbonee BaXHbIX peLleHWiA: Npy Bbibope cOBCTBEHHO MpoLIecca M ero MecTOMOMNOXeHUs, Npu
MPUHATUA PeLLeHWa O 3amacax OnacHLIX peareHToB W ux pasmelieHun. MWHUMKW3aLuWsa 3anacoB OnacHbIX XMMUYECKNX
KOMMOHEHTORB, NPMMeHEHWe Takux TpyOonpoBoAHLIX M TEMNNOOBMEHHBIX CUCTEM, KOTOPbIE (DM3NYECKN UCKMIOYAIT HEXe-
naTtenbHoe CMELUMBAHWE AKTUBHbBIX XMMWYECKUX BELLECTB, BblGOp TONCTOCTEHHLIX COCYAOR, CMOCOBHLIX NPOTMBOCTOATL
MaKCKHManbHO BO3MOXKHbBIM JABMEHWAM B MpoLecce, BbIGOp TENMOHOCUTENS, MakCMMarnbsHasa TeMnepaTypa KOTOPOro HUKe
TemMnepaTtypbl PaznoXeHUa peareHToB, — BCE 3TW MPOEKTHble pelleHns Mo NPoLEeCcCY CHWMAOT 3KCMyaTauMOoHHbIE pu-
CkW. Takoe BHMMaHMe K CHUXEHUI0 pyUcKa NyTeM TWaTernbHOro Belbopa KOHCTPYKTUMBHBLIX M TEXHONMOMMYECKUX NapamMeTpoB
npouecca — 3To KMNod K co3gaHnio 6esonacHoro npouecca. PekomeHayeTca v B AansHeENLEM NpoaoriKkaTk NOUCKW NyTel
CHKEHWS ONacHOCTU W NPUMEHEHWS 3aBefoMOo Be3onacHbIX MPOEKTHLIX pelleHuid. K coxaneHuio, axe UCnonb3ys B Mak-
CUManbHOW cTeneHu aty omnocoduio NPOeKTUPOBAHWSA, He YOAETCA MONMHOCTEH UCKIIOYMTEL NOTEHUMANbHYK 0NacHOCTb U
NPUXOAUTCA NMPUMEHATL AOMONHUTENbHbLIE 3aLUUTHbLIE MEpbI.

B NpOMBILLNEHHBLIX TEXHOMOTMYECKUX NMpoLUeccax AnA UX 3aluUThl NPUMEHSIOT MHOTOYMCIIEHHLIE CIOWU 3aLUUTHI, Kak
37O nokas3aHo Ha pucyHke C.1. Kaxabli Cnoi 3aliuTel, NoKasaHHbIW Ha 3TOM pUCYHKe, COCTOUT U3 creuuansHoro obopy-
[0BaHMA M/MN AaNeMEHTOR afMWHUCTPATMBHOTO YNPaBMneHWUs, KOTopble, AeNCTBYA COBMECTHO C ApYrMMK CIOAMMW 3aLunThI,
YMEHBLUAKT PUCK NPOoLECcca U/Wnu ynpasnsaoT UM.

Peaxuus Ha apapwio

Pduandeckan salmrTa

CurHanwaauus,
onepaTopbl

ocyn

Pucynok C.1 — Cnow 3awwuTel

KoHuenuuns cnoes 3awwmnTel (C3) BasupyeTcs Ha Tpex OCHOBHbLIX MPUHLMNAX:

a) cnow 3almTel NpeacTaBnsaeT cobol COBOKYMHOCTE TEXHUHECKMX CPEACTR W/MNW OpraHW3aLUnoHHbIX Mep, KoTopble
YHKLMOHMPYIOT B COMNacuu ¢ ApYruMun CnosiMy 3alumTel, obecneyrBas CHUKEHVEe pUCcKa npouecca Unu ynpaeneHvwe um;

b) crow 3awwmTel JOMKeH yAOBNETBOPATL CedylLWMM KpUTEPUSM:

- CHWXaTb onpeferneHHbli puck no Mexsluein mepe B 10 pas,

15

GostExpert.ru
https://GostExpert.ru/gost/gost-61511-3-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=58859
https://gostexpert.ru/gost/gost-61511-3-2018?utm_source=pdf&utm_medium=58859&utm_term=page

rOCT P M3K 61511-3—2018

- obragaTtb TakMMUK BaKHBIMUW XapaKTeEpPUCTMKaMMK, Kak:

- cneundgwuyHocTb. C3 npoekTupyeTcs Ans Toro, YTobel NpenoTepaTUTh UK ocnabuts NocneacTBUA OQHOro
NOTEHLMANBHO ONacHoro cobeiTus. MpUYnH BO3ZHUKHOBEHWS 3TOTO ONACHOTO COOLITUS MOXKET BbITe MHOTO, U, CNefo-
BaTeneHo, AeicteBne C3 MOXeT OblTh BbIZBAHO MHOTMMU MCXOAHBIMU COBBITUAMU,

- HesaBucumocTb. C3 cuuTaeTcsa He3aBUCKMMBIM OT ApPYTMX CIOEB 3aLUMUThl, ECMM MOXHO MOKa3aTk, YTO Mo-
TEHUMANBHO BO3MOXHbIE COBMECTHbIE OTKa3bl No 06LIeN NpyHMHe UK oBLEero Tuna OTCyTCTBYIOT;

- HagexHocTb. MoXHO paccynTbiBaTh, 4To C3 BygeT BLINOMHATL NPeAHa3HaYeHHbIe AN Hero hyHKLMM, eCNK
npy ero NPOEKTUPOBAHMKN YYUTLIBAKOTCSA KaK CryyYaiHble, TaK M cUcTeMaTUYecKne oTKasbl;

- npoeepsaemMocTb. C3 npoekTupyetcs Ansi Toro, 4To6bl 0bneryuTs perynsipHoe NoATBEPXKAEHWE COOTBET-
CTBUA (PYHKUWA 3aLLUWThI;

C) crow 3almTel, obecneynBaemblin pyHKUMen BesonacHocTn MNCH, — 310 Takow croM 3allKUThl, peanuaauusa KoTo-
poro yooeneteBopsaeT onpeneneruto NCB, npuHatomy B M3K 61511-1:2016, 3.2.69 (TepmuH «MCB» BbIn MCcnonb3oBaH npu
pa3paboTke MaTpuLbl CIIOEB 3aLLUThI).

NuTepatypa:

Guidelines for Safe Automation of Chemical Processes, American Institute of Chemical Engineers, CCPS, 345 East
47th Street, New York, NY 10017, 1993, ISBN 0-8169-0554-1

Layer of Protection Analysis-Simplified — Process risk assessment, American Institute of Chemical Engineers,
CCPS, 3 Park avenue, New York, NY 10016-5991, 2001, ISBN 0-8169-0811-7

CCPS/AIChE, Guidelines for Safe and Reliable Instrumented Protective Systems, Wiley-Interscience, New York
(2007)

ISA 84.91.01: Identification and Mechanical Integrity of Safety Controls, Alarms, and Interlocks in the Process
Industries, The Instrumentation, Society of Automation, 67 Alexander Drive, PO Box 12277, Research Triangle Park, NC
27709, USA

Safety Shutdown Systems: Design, Analysis and Justification, Gruhn and Cheddie, 1998, The Instrumentation,
Systems, and Automation Society, 67 Alexander Drive, PO Box 12277, Research Triangle Park, NC 27709, USA, ISBN
1-55617-665-1

FM Global Property Loss Prevention Data Sheet 7-45, «Instrumentation and Control in Safety Applications», 1998,
FM Global, Johnston, RI, USA

C.2 UeneBow ypoBeHbL 6e3onacHOCTU npouecca

dyHaaMeHTanbHbIM YCrNoBUEeM YCMNELIHOMO YNpaBieHnsa NPOMbILLNEHHBIM PUCKOM SIBMIAETCA YETKOE U ACHOe onpe-
JeneHve 3afaBaeMoro YpoBHA 6e30nacHOCTM npouecca (npuemnemMoro pucka). OH MOXeT ObiTb YCTaHOBNEeH Ha Gaze
HaLMOHambHBIX U MEXOyHAPOOHbIX CTAHOAPTOB W NPaBuWM, KOPMOpPaTUBHOW MOMWTMKK, a Takke nog BIWAHUEM 3auHTe-
PEeCOBaHHLIX CTOPOH, TAKUX Kak coOBLIEecTBa WU/MNM MeCTHbIe OpraHbl W CTPaxoBble KOMMAHUK C XOpOLUei TeXHUYECKON
MOAroTOBKOK. 3afaHHblil ypoBeHs BGeazonacHoCT npouecca crneuududeH Ang KOHKPETHOTO NMpouecca, Kopnopauuu Unu
oTpacnu. Takum oBpa3om, 0600LLEHNS HEBO3MOXKHBI, 32 UCKITHHYEHWEM CUTYaLWUIA, KOTga CYLLECTBYIOLLME NpaBuna 1 CTaH-
[apTbl 06ecneYrBaloT NoAAEPKKY Takum 060BLLEHNAM.

C.3 AHanuz onacHocTH

Onsi Toro 4To6bl BEISBUTE ONACHOCTH, BO3MOXHBLIE OTKIOHEHUA NpoLecca 1 UX NPUYUHBI, MCXOAHBIE COBLITUA U No-
TEHLManbHO onacHble cobbITA (MHUMAEHTLI) B MCMOMNb3yeMblX TEXHUMYECKNX CUCTEMaX, CriedyeT NpoBecTW aHanus onac-
HocTeln npouecca. [1nsA aToro MoryT BeITb MCNONb30BaHb! Clegylowmne MeToAbl Ka4ecTBEHHOTo aHanunaa:

- aHanu3 BesonacHocTw;

- KOHTPOIbHbIE NUCTHI;

- aHanwua runotes («4To NPON30WMAET, ECNNY);

- metog HAZOP;

- aHanu3 BUOOB W NOCNEACTBUA OTKA30B;

- aHanu3 NpuYMH 1 NOCNeacTBUN.

OOHWMM U3 TakMx MeTOAOoB, MONYYMBLLMX LUIMPOKOE NPUMEHEeHWe, ABNAETCA MeTod aHanuia onacHocTW v paboTo-
cnocobHocTu (Hazadr and Operability, HAZOP). AHanua (unu nsydyeHne) onacHoctu 1 paboTocnocobHOCTU BLISBNAET U
OLEHMBAET ONaCHOCTM ANs TEXHOMOMMYECKOW YCTAaHOBKMY, a Takke Apyrie HeonacHble npobnemel, cBA3aHHbIE ¢ paGoTo-
CrnocoBHOCTLI, KOTOPbIE CTaBAT N4 COMHEHWE BO3MOXHOCTE JOCTUXKEHWS NPOEKTHON NPOM3BOAMTENBHOCTH YCTaHOBKM.

Metog HAZOP nogpobHo paccmotpeH B MOK 61882:2001. MNMpumeHeHne aToro Mmetoda TpebyeT OeTanbHbIX 3Ha-
HWA W NOHUMAaHWS BOMPOCOB NPOEKTUPOBAHWA 0BLeKTa, ero yHKUMOHUpoBaHUS W obcnyxuBaHusa. O6bIYHO OMBITHLIX
PYKOBOAWTENb OCYLLECTBNAKLWEN aHann3 rpynnbl CreumManyMcToB, BeIMONHASA npouecc pa3paboTky, NOCTOAHHO «BedeT»
CBOH KOMaHAY, MCNonb3ys Npy 3TOM COOTBETCTBYIOWMIA Habop nofgckasok. Takve Noackaskv NPUMEHSAKTCH B 0cobble unu
KMoYeBble MOMEHTbI MccnegoBaHna obbekTa ¢ y4eToM COOTBETCTBYIOLMX nNapaMeTpoB npouecca. Bee ato nossonser
06HapyXWTb BO3MOXHbIE OTKMOHEHWS OT HOPManbHOMo yHKUMOHWpOBaHUA npouecca. KoHTponbHbIE NUCTBI UMK OMbIT
BbIMOMHEHWA NpoLecca Takke NoMoratoT rpynne vccrnegoBaTeneil cocTaBUTe HEOOXOOMMBIA NepeYyeHb BO3MOMHbBIX OT-
KMOHEHWI, KOTOPbIW NMOAMNEXUT PAacCCMOTPEHWIO B NpoLecce aHanusa. B pesynerate aHanusa rpynna coctaBnsaeT nepeyHu
BO3MOXHbIX MPUYMH OTKNOHEHWUIA B NPOLECCE, MOCNEACTBUIA TAKUX OTKNOHEHWUIA, @ Takke HeOBX0AUMBIX OpPraHU3aLMOHHBbIX
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M TEXHUYECKUX cucTeM. Ecnv NpuyMHbI U NOCNEACTBUA OTKNOHEHWIA B MPOLECCE CYLUECTBEHHbI, 8 UMEKLLWECS Mepbl 3a-
LMUTEI HEAOCTATOUHbI, TO rPYNNa MOXKET NPEACTABUTL Ha PACCMOTPEHUE PYKOBOACTBA NPeanoKeHWUs No 4ONonHUTENBHBIM
Mepam Be3onacHOCTV UMK No NepeyHio NocneayoLWwmx AeACTRIIA.

YacTo oKkasblBAeTCH BO3MOXHBIM 0606LLUUTE NPUOBPETEHHLIM HA KOHKPETHOM OBGBLEKTE OMbIT U Pe3ynsTaTel ero 1c-
cnepoBanua metogom HAZOP 1 pacnpocTpaHuTe BCE 3TO Ha MMEIoLLMecs B KOMMaHWKM aHanoruyHble npoueccel. Ecnn
Takoe 0606LEHVE BO3MOXHO, TO MPUMEHEHNE METOAa MaTpULbl crioeB 6e30MacHOCTY 0Ka3biBAETCH LenecoobpasHbim 1
MpW OrpaHUYEHHLIX pecypcax.

C.4 MeTtopg aHanu3a pucka

MNocne Toro Kak aHanua no metogy HAZOP npoBeaeH, CBA3aHHbLIA C MPOLECCOM PUCK MOXHO OLEHWUTb, MCMOMNb3ys
Kak KONWYeCcTBEHHble, TaKk W Ka4yecTBeHHble MeTodbl. B OCHOBe 3TMX METOO4OB feaT 3KCMepTHbie OUEHKW, caenaHHble
nepcoHanoM npeanpusaTia U ApyruMun crneduanuctamMy B 06nact aHanmMaa onacHOCTU U pycKa, No3BoNsoLLMeE BEISBUTL
NoTEHLMaNkLHO onacHble cobbITUS U OLIEHWUTb UX BO3MOXHOCTh, MHTEHCUBHOCTL U NOCNEACTBUA.

[lnsa oueHKN pycKka Npouecca MOXET BbiTb MCMNONb30BaH Ka4eCTBEHHLIN NOAX0M, KOTOPLIA NO3BONAET NPOCNEONTL CUE-
HapwWin pa3BUTKUA ONAcHOro CoBbITUA M OLEHWTE €0 BEPOATHOCTL (MPMMEPHLIV AMana3oH BO3MOKHOCTW MOABIEHMA) U TAXKECTb.

Tunu4Hoe pYKOBOACTBO MO OLEHKEe BO3MOXHOCTU MOSBNEHWA OMacHbIX cobbiTuiA Be3 yyeTa gercteyowwmx C3 no-
kasaHo B Tabnuue C.1. [aHHble, NnpuBegeHHble B Tabnuue, HOCAT 0BLKMIA xapakTep U MOryT BbiTb UCMOMNb30BaHbl B TEX
cny4asx, Korga CBefeHWsl 0 KOHKPETHOM MPOLECCe UMW NMPOM3BOACTBE OTCYTCTBYKT. OgHaKko ecnu Takue KOHKPETHbIEe
OaHHbIE UMEKTCS, TO UMEHHO WX CNEeAYyeT UCMOnb30BaTh AMs YCTAHOBMNEHWA BO3MOXHOCTMW NMOABNEHWS OMAacHbIX COOLITUNA.

AnanornyHo B Tabnuue C.2 nokasaH oguH M3 cnocoBboB paHXMpoBaHWA TSHKECTW BO3AEWCTBUA ONacHbIX cobbiTuin
Nnpyv MX OTHOCUTENBbHOM OUeHMBaHWW. [peanoXxeHHble PEUTUHIW TakoKe ABNAKTCA MNMIOCTPATUBHLIMK. TSXeCcTb BO3aei-
CTBMA ONacHbIX COBLITUIA M UX PEATUHIM CTPOATCA ANA KOHKPETHOro NpeanpuaTus (npouecca) Ha Base aKkcnepTHbIX OLEHOK
1 MUMeloLLLIerocs onkITa.

Tabnuuya C.1— YacToTa BO3MOXKHOCTU NOSABNEHUA onacHoro cobbiTusa (6e3 yyeta C3)

BO3MOXHOCTE BO3HUKHOBEHMWSA

Twn cobblTha
KayecTeeHHoe paHxupoBaHue

MHOeCTBeHHbIe OTKasbl pPasnuyHbIX NPpMOOPOB UMW KNanaHoB, MHOXKECTBEHHbIE OLInG-
KM nepcoHana npyv HopMarbHbIX BHELLHUX YCNOBWUAX UMW CMOHTaHHbIE 0TKa3bl TEXHOMO-
rudeckoro obopynoBaHms Huzkasn

OTkazbl pe3epBUPOBaHHbIX NPUBOPOB, KNanaHoB Wnv Gonblune BbIGPOCHI B 30HAX 3a-

rpy3ku/pasrpysku CpenHsas

YTeukn B npouecce, OTKasbl OTAeNbHbLIX NPMBOPOB MNK KNanaHoe, owWbkK nepcoHana,

npveodsiume K Hebonblwnm BeiBpocam onacHbIX Marepuanos Bricokas
MpumedaHne — CyuTaeTcs, YTO CUCTEMa COOTBETCTBYET HACTOSALWEMY CTaHAAPTY, eCNW YTBEPXKAaeTCs, YTo

0TKa3 yHKLIKM yNpaBneHus npoucxoaut pexe dem 10~ B ropg.

Tabnuuya C.2 — Kputepuun paHKMpoBaHUA TAXKECTH BO3AEWCTBMA ONacHbIX COObITUA

PaHr Tspkectn Pesynerar

3HauyuTensHoe 3HauuTenbHbI ywepb obopynosaHmio. OCTaHOB npouecca Ha anutensHoe Bpems. Katactpodu-
YecKue NocnencTBUs 4NA NepcoHana v oKpyKalollen cpeqbl

CepbesHoe Yuwepb obopygoBaHuio. KpaTkoBpemeHHas ocTaHoBKa npouecca. CepbesHble NocneacTBua ans
nepcoHana W1 oKpyxatolwen cpeqbi

Manoe HeaHaunTensHbIi yulepb obopynoeaHuo. OTCyTCTBUE OCTAHOBKMW npouecca. Manein yuiepb ans
nepcoHana 1 oKpy>katoLLen cpeabl

C.5 Matpuua cnoeB 6e3onacHoCTH

[ns oueHKM pucka MOXHO MCMOMb30BaTh MaTpuULy pyUcka, OGbedUHSAIOWYI0 BEPOATHOCTE NOABRMNEHUA ONACHLIX CO-
OBITUIA N PEATUHT TAXKECTU MX BO3AEWCTBUA. AHANOMMYHLIA NOOXOD MOXHO NPUMEHUTL M NS NOCTPOEHUS MaTPULLI, KOTO-
pas Gbl onpegenana NnoTeHUuansHoe CHWKEHWE pUcKa, CBA3aHHOe ¢ ucnonb3yemon NCE gna cnosa sawwTel. NogobHas
MaTpuua pucka rnokasaHa Ha pucyHke C.2, Ha KoTopoM B Matpuuy Obin BBeOEH LeneBoi ypoBeHs 6e3onacHoCTM npouec-
ca. MiHeiMu cnoBaMu, maTpuiia 6asvpyeTca Ha KOHKPETHOM OMbITe 3KCNnyaTauum U KpUTEPUAX PUCKA, NPUHATEIX B 4aHHOM
KOMMaHWK, Ha NPUHSATLIX B 3TOR KOMNAHWUK NPUHLMNAaX pa3paboTku, aKCnnyaTawmMu U 3almnThl, a Takke Ha 3Ha4yeHun ypoB-
Hsl ©6e30MacHOCTH, YCTAHOBMNEHHOM KOMMaHWel B KayecTse LieneBoro ypoeHs 6e3aonacHoCcTH npolecca.
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C.6 Obwas npouenypa:

a) ycTaHoBWUTE LeneBol ypoeeHs 6e3onacHocTy npouecca;

b) npoBecT aHanM3 Bo3MOXHbLIX onacHocTel (Hanpumep, metoaoMm HAZOP), uTobbl BLIABUTL BCE OnacHble cobbl-
TUS, NpeacTaBnsowmne UHTepec;

C) NOCTPOWTE CLEHapuil pasBUTMS ONACHOTO COBBITUS 1 OLEHWTh BO3MOXHOCTL NMOSBEHUS 3TOM0 COBLITUSA, MOMb3y-
ACh NPW 3TOM AaHHbIMW 1 PYKOBOAALLMMKU MaTtepuanamn KOHKPETHON (DUpPMbI;

d) Nnonb3yack pyKoOBOAALMMW Matepuanamm KOMNaHuK, YCTaHOBWUTE PENTUHT TSXXECTW OnacHbIX CoBbITUIA;

€) onpeaenuTb ucnonbayemble Ha obbekte C3 (cM. pucyHok C.2). OueHnBaeMyto BO3MOXHOCTb MOSIBMEHUHA onac-
HbIX cobbiTiA cneayeT cHwkaTte B 10 pas ana kaxgoro C3;

f) onpenennTe HeoBXOAMMOCTL NPUMEHEHWSA AOMOMHUTENBHOMO CNosA 3awuTel, peanuayemoro MNCE, nytem cpasHe-
HWA OCTaTOMHOrO pUCKa C BENUYMHOW LeneBoro ypoeHs BesonacHocTu npouecca;

g) onpenenuTs ypoBeHb NONMHOTEI 6e30MacHOCTH CUCTEMBI, MOMb3YACk pUcyHKoM C.2;

h) nonb3oeatens gomkeH cnegoeaTek C.1, nepeuncneHne b).

Yucno Tpebdyembiid YIB
c3
3 M o1 |
2 2 B N 1] 2 1| 2|a®
1 o 4] 2 1] 2 |a» 3b) | 3p) | 3@
BosmoxHocTs | & 2 | 3 g 2 | 8§ 3 g | g
onacHoro o § 8 g g g g g g
cobbiTus ol A | & i T |8 a
Manoe CepbesHoe 3HaumTenbHoe
PeiiTWHr TsKecTu onacHoro cobbimus

a) OpHa dyHkumMs 6esonacHocTv MNCE ¢ YBI 3 He oBecneynBaeT Npu TakoM YPOBHE PUCKa AOCTATOMHOTO €10 CHUKE-

HUA. YToObI CHU3NTL puyck, TPeBYTCH JONONMHUTENBHBIE U3MEHEHUSA.
b) OgHa dyHkuma BesonacHocTh MCE ¢ YBIM 3 MoxeT He obecneynTb NPM TakoM YpOBHE pucKa 40CTaTo4HOro ero

CHW¥eHus. TpebyeTca OMNONMHUTENBHLIA aHanma.
¢) BeposiTHO, HET HEOBXOAMMOCTH B crioe 3alLuThl Ha ocHoee MCB.

MpumevyaHus
1 OBwee 4ncno cnoee 3awuTbl BKAKYaeT Bce C3, 3aluMiLalolmMe npouecc, B TOM YUCre U Knaccuduunpyemsie

[MCB (npu HeobxogumocTw).
2 BO3MOXHOCTb NOSIBNEHWSI ONaCHOro COBLITUS — 3TO BO3MOXHOCTb TOrM0, Y4TO OnacHoe cobbiTue Npou3onaer npu

oTknoyeHHblx C3. B kayecTBe pykoBoagwero ykasanus cm. Tabnuuy C.1.
3 TspkecTb onacHoOro cobblTUA — BO3AEWCTBME, CBA3aHHOE C OnacHbiM cobeiTvem. B kavecTBe pykoBogcTea

cM. Tabnvuy C.2.
4 Takoi noxon He cyMTaeTcs npurogHeiM B criydanx ¢ YTb 4.

PucyHok C.2 — Npumep maTpuubl cnoeB BesonacHocTu
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MpunoxeHune D
(cnpaBouHoe)

MonykayecTBeHHbIN MeTogd. KanubpoBaHHbIN rpady pucka

D.1 BeegeHue

[aHHoe npunoxeHune BasmpyeTtca Ha obwen cxeme opMUpoBaHKUA rpada pucka, onvcaHHorn B MOK 61508-5,
E.1. HacTosulee npunoxeHue aganTUpoBaHO TakMM 0Bpa3oM, YToObl Nyylle COOTBETCTBORATEL NOTPEDHOCTAM TEXHOMNOMM-
YECKWX NPOLECCOB B MPOMBILLUNEHHOCTY.

B gaHHOM npunoxeHWyM onucaH metod kanvbpoBaHHOro rpadpa pvcka, npumeHaembld ana onpegenedHua YIb
dyHkumn 6esonacHocTu MNCB. 3TOT Nonyka4ecTBEHHbLIA METO NO3BONAET NPU M3BECTHLIX (hakTopax pucka, CBA3aHHbIX C
npoueccom 1 6a3oBoi cucTEMON ynpaenenus, onpeaenuts YMNE dyHkuwnin 6ezonacHocTtu MNCH.

B npuHATOM noaxofe WMCMonb3yeTca psag NapaMeTpoB, KOTOpPbIE B COBOKYMHOCTW OMUCBLIBAKOT NPUpody OnacHon
CUTyaLuK, BO3HMKaKLLEN B criydae otkasza [NCB vnu npu ee otcyTcTBUW. B Kaxgom uz 4yeTbipex HabopoB napameTpoB
BblIbUpaeTca no ogHomy. BeibpaHHbie napameTpbl 3aTeM 00beauHAKNTCS, YTOOLI peLnTb, KAKOMY YPOBHIO MOMHOTHI 6ea-
OMacHOCTU OOIMKHbBI COOTBETCTBOBATL (hyHKUMK BezonacHocTu MNCE. 3Ty napameTpebl:

- MO3BONAKT MONYYUTb PAHXWPOBAHHYH OLIEHKY PUCKOB U

- NpeacTaBnsaT cobon KoyeBble (HakTopbl OLEHKM PUCKA.

MNooxon, CBA3aHHLIA C NpuMeHeHWeM rpadha pucka, MOXeT BbiTh Takke WCMoNb3oBaH AN onpegeneHus Heobxo-
OUMOCTU CHWXEHWA pUCKa B Cryyae, Korga NoclencTBuUs CBA3aHbl C CYLLECTBEHHLIM YLLepOOM ANa OKpYKakLen cpeasb
WK C MaTepuansHbIMK NoTepamMu. Llens HacToALEro NpUnoXeHna — NpPeanoXuTe PYKOBOACTBO N0 MPUMEHEHNI0 METoAa.

CHa4ana B HacTosleM MpPUMOXKEHWW PAacCMaTpUBAlOTCA BOMPOCHI 3alUMTbl NepcoHana oT onacHocTu. [lpen-
CTaBneHa ofHa M3 BO3MOXHOCTEN NMPUMEHEHUS K TEXHOMOrMYeckoMy npoueccy obllero rpadha pucka, NpMBEAEHHOMO B
M3K 61508-5 (pucyHok E.1). B 3akni4eHne paccMmaTpyMBaeTca NpUMEHeHWe MeToaa rpada pucka ansa 3awmThl OKpyXa-
loWeit cpenpl M UMYLLIECTBA.

D.2 CunTtes rpacha pucka

Puck onpegensieTcs Kak KOMOWHauWMA BepOATHOCTM BO3HWKHOBEHWA Bpeda W Cepbe3HOCTM 3Tore Bpeda
(cm. M3K 61511-1, pasgen 3). O6bl4HO NPUMEHWUTENBHO K TEXHONOMMYeCcKoMY MPOLECCY PUCK ABMAETCH hyHKUMEn credy-
OWWX YeTbIpeX MapamMeTpoB:

- nocriegcTeua onacHowm cutyauum (C);

- HaxoXOeHWe B ONacHOW 30He (BepOATHOCTL TOTO, YTO B NOABEPXKEHHOW onacHocTu obnacTtun Haxogatca nogn) (F);

- BEPOATHOCTb TOrO, 4YTO ONACHOCTN MOXHO Uzbexarts (P);

- MHTEHCWMBHOCTbL 3aMpPOCOB (YMCMO Cry4aeB 3a rod, Koraa onacHas cUTyauus BO3HWKAEeT B OTCYTCTBME paccmaTpu-
BaeMomn yHkumnu 6esonacHoctu MNCE) (W).

Ecnu rpadp pucka npumensaetca aAna onpegenedna YIB dyHkumMm GesonacHocTi, BeIMONHAEMON B HEMPEPLIBHOM PEXWA-
Me, TO criegyeT paccMoTpeTb HeoBXoOMMOCTb M3MEeHEHWS NapaMeTPoB, Ucnonb3yemblX B rpadpe pucka. Takme napameTphl
(cm. Tabnuuy D.1) gomkHbl NpeacTaensate coboi dakTopbl pyUcKa, KOTOpbIe HaMyylwuM 0Bpa3om COOTHOCATCS C XapaKTepu-
cTUKamu paccmaTpueaemoro o6bekta. Heobxogmmo Takke ByaeT paccMOTPeTh COOTBETCTBIE YPOBHEN MONMHOTHI Be3onacHocTH
pesynbTatam peLleHnid No BeIbopy NapamMeTpoB, NOCKOMNBKY AMNs CHKEHUS pycKa A0 AOMYCTUMOrO YPOBHS MOXET NOHag0buTb-
Cs HekoTopas HacTpovika. Hanpumep, napametp W MoxeT BbITe NepeonpefeneH Kak obliee Bpems paboTkl CUCTEMBI, BeIpa-
»KEHHOE B NpoLeHTax oT 06Lero BpemMeHmn ee cyliectsoBanus. [Npu Takom Beibope W1 onacHOCTb He ABMAETCS HENPEepbIBHO
OedcTBYOWMM (DAaKTOPOM W NEPUOA, BPEMEHW, B KOTOPOM OTKa3 ByAeT NpMBOANTL K MOSIBMEHMIO ONacHOCTH, ByAeT COCcTaBNsTL
manyto gonto roga. B atom npumepe crneqyet nepecMoTpeTe W Apyre napameTpbl, 4ToDbl COOTBETCTBYIOLLME KPUTEPWUM NpU-
HATWA peLUeHns U NepecMOoTPeHHble pesyrerartel onpegenerHus YIbB rapaHTupoBany 4oMyCTUMBIA PUCK.

Tabnuya D.1— Onucanne napameTpoB rpada prcka anga npoMblLUMNEHHBIX MPOLECCOB

Mapametp OnucaHue

MocnegcTems c Yucno xKepTtB n/vnm Cepbe3HbIX TpaBM, KOTOPbIE, BEPOATHO, NOABATCAH B pe3ynbrate onac-
HOro cobbiTus. OI'Ipe,EIE.‘J'IHeTCFl nyTem nogc4yera 4ucna nogen B I'IO,ElBep}KEHHOIFI onacHo-
cTh obnacTtu ¢ Y4EeTOM MX YASBUMOCTK MO OTHOLLUEHWIO K ONacHOMY cobeITuio

HaxoxgeHue Bonac- | F | BeposTHOCTb TOrO, YTO B NOABEPHKEHHOIN 0NacHOCTW oBracTv Bo Bpemsi onacHoro cobbiTus Ha-
HOW 30HE xopaTca nogu. Onpeaenaetca nyTem pacyeTa 40N BpEMEHW, B TEYEHWe KOTOporo B 06rnacTtu
HaXOOWINUCh NMoAM, MO OTHOLLEHWIO KO BPEMEHW AEWCTBIUSA onacHoro cobbitus. [Mpy aTom cnegy-
€T UCXOOUTb M3 Donblueil BepOATHOCTM HaxoXaeHUa Mogeld B onacHoi obnactu, YTo no3soriT
W3Y4UTb HELLTATHBIE CUTYaLMK, KOTOPLIE MOMYT BO3HUKHYTE MPU PasBUTM OMacHoro cobbiTus
(cneqyet Takke OLEHUTL, He MPUBEOET Ny 3T K HeoBXoOAMMOCTY NepecmoTpa napameTpa C)
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OkoH4yaHue mabnuust D.1

Mapametp OnucaHne

BepoaTHocTe Toro, | P | BepoATHocTe TOro, 4to nogm MoryT n3bexare onacHoW cuTyaummn, KoTopas cyllecTByeT
4YTO OMNAcHOCTU MOX- npu oTtkase dyHkuum GesonacHocty NCHB, BuinonHaemon no 3anpocy. OHa 3aBUCUT OT
HO n3bexatb TOro, CyLeCcTBYIOT N He3aBUCUMble cnocobbl NpedynpexgeHns nogen ob onacHocTw,
npeae Yem OHa BO3HUKHET, U O MyTAX 3BaKyaLun

WHteHcuBHocTe 3a- | W | KonuuyecTBo cniy4aee B rof, Korga onacHoe cobbiTie NMpoucXOAWT npu OTCYTCTBUM pac-
MpOCoB cmaTpuBaemon yHKUMK B6esonacHocty MNMCE. Ero MoXHO onpenennTb, pacCMOTPER Bce
OTKa3kl, NPUBOASALLME K OMACHOMY COOLITUIO, U OLEHWB ODLLYID YacTOTy NMPOUCLIECTBUNA.
Opyrve C3 TakKke OOMKHbI YYUTbIBATHCS

D.3 Kanubpoeka

Mpouecc kKanMbpoBKM NpecnenyeT creayLme Lenn:

a) onucaTb Bce napameTpbl TakM 06pa3om, 4Tobel AaTh BO3MOXKHOCTE KOMaHAe, 3aHuMmarowercs oueHkon YIb,
coenatb 06beKTUBHOE 3aKNioYeHne, OCHOBAHHOE Ha xapakTepucTukax obbekTa;

b) obecneunTb cooTBeTCTBUE BbiBpaHHOro Ans AaHHoro obbekta YIB kopnopaTMBHOMY KpUTEPUIO pucka v obe-
cneyunTb Npu onpeaenedun YINb y4eT BO3MOXKHOMO pUcKa CO CTOPOHbI OPYTMX UCTOYHMKOB,

c) obecneynTb NPOBEpPKY NpoLecca Buibopa napameTpoB.

KannbpoBka rpada pucka — 3To NpoLecc NPUCBOEHWSA YUCMNEHHbBIX 3HA4YeHWA NnapaMmeTpam rpada pucka. Npu
3TOM chopmupyeTca Hasuc OnA OLEHKM CYLLEeCTBYHOLLEro pMcKa npouecca M OKkasbiBaeTCA BO3MOXHbBIM ONpPenenuTb
TpebyeMyo NonHoTy He3onacHoOCTU paccMmaTtpuBaemon yHKUuMKM BesonacHocTu MNCB. Kaxagomy napamMmeTtpy npucea-
WBaeTCcs OMana3oH 3Ha4YeHWn, Takux, 4To, Byayun NPpUMEHEHHBIMU B KOMOWHALMWKW, OHU MO3BOMNAKT MNOMYYUTh KOMU-
YECTBEHHYHK OLEHKY pWCKa, CYLLECTBYHLLErO B OTCYTCTBUE AaHHOU dyHKuun BesonacHocTw. Tak, ycTaHaBnuBaeTcH
Mepa cTeneHu gosepusa dyHkumMu 6eszonacHocTn MNMCE. Mpad pucka cBA3bIBaeT onpeaeneHHsle kKoMBuHaLmMy napame-
TpoB pucka ¢ ¥lb. CeaAsb mexay kombuHaunamMmu napameTtpos pvcka 1 YIb yctaHaBnuBaeTcs nyTeM pacCMOTPEHWS
BEMWYMHBI AOMNYCTMMOrO pUCKa, CBA3AHHOIO C KOHKPETHOW onacHoCTbio. B nmpunoxeHwun | cm. onvcaHwe npouecca
kanunbposku (1.2 u 1.4.7).

Paccmatpueas kanubpoeky rpada pucka, BaXKHO MPUHATL BO BHUMaHue TpeboBaHUA K PUCKY, BO3HUKAKLNE KaK
CO CTOPOHLI COBCTBEHHUKOR, TaK M CO CTOPOHLI PErMaMeHTUPYIOLLNX opraHoB. PUCK Ans KUM3HW MOXKeT ObiTb paccMOTpeH
C OBYX MO3WLIWIA:

- MHOMBKMAYamNbHLIA PUCK — OMpedenaeTca Kak pucK B TeYeHWe roga aond nvu, Havbonee noLoBEPKEHHBIX PUCKY.
OBbI4HO 3a42EeTCA MaKCcUMansHO ONYCTMMOE ero 3HavyeHue, KOTopoe 0DbIMHO YYUTBIBAET COBOKYMHOCTL BO3AEWCTBUIA OT
BCEX UCTOYHMKOB OMAacHOCTMU;

- 0BLWEecTBEHHbIV pUCK — onpeaenseTcsa Kak obLUWMIA pucK B TEYEHME rofa, UCNbITbIBAaeMbIN rpynnoin nuy. ObeiMHoe
TpeboBaHWe B 3TOM Cry4ae COCTOUT B TOM, YTOBLI CHU3UTL OBLLECTBEHHbLIA PUCK NO MEHLLUEN MEPE A0 TaKOro 3Ha4YeHwus,
KOTOpoe MOXET BbiTb BOCMPUHATO 0OLLECTBOM KaK A0NYCTUMOE W AarnbHeNlee CHUKEHWE KOTOPOro CBAZaHO C HEMPOMNop-
LMOHANBHbIMW NO OTHOLLIEHWIO K PE3ynbTaTy 3aTpaTaMu.

Ecnu HeobxoouMO CHU3WTb WHAMBUAYyanbHLIA PUCK A0 OMNpefeneHHOro MakCMManbHO O0MYCTUMOTO YPOBHSA, TO
Herb3s nonaratb, YTO TaKOe CHWXEHWe pucKa MOXET OblTb JOCTUIHYTO NMpUMeHeHweMm Kakon-nubo ogHoi MCHB. Juuo,
NMofBepraeMoe puCcKy, MOXET HaxoOWUTbCHA MO BO3OEMCTBMEM MHOTMX Ero UCTOYHMKOB (Hanpumep, pUCKW NageHus, no-
»apa, B3phIiBa).

INpw paccmoTpeHun TpeByeMO CTEMEHN CHKEHWUA PUCKa OpraHU3aUns MOXET UCXOAWTb U3 KPUTEPUER, CBA3AH-
HbIX C MpUpaLLleHMEM CTOMMOCTU YCTpaHeHnsa haTansHoro ncxona. ATy BEMWYUHY MOXHO NOACYUTATb, pPa3dernue CcyM-
MWPOBaHHbIE 3a rof, pacxodbl Ha OOMNOMHUTENbHOE 0B0pyaoBaHWe U TEXHMKY, oDecneynBatolne yBenuyeHue nonHoThl
©OesonacHocTW, Ha npupalleHve cokpalleHusl pucka. [JononHWTENBHLIA YPOBEHb MOMHOTHI De3onacHocTU cyMTaeTcs
onpaBOaHHbIM, €Cny NpypalleHre 3aTpaT Ha ycTpaHeHue daTanbHOro UCXoaa OKasbiBaeTCs MEHbLUE NpeayCMOoTpeH-
HOro paHee 3HaYeHus.

LLnpoko nprvMeHAeMbIA KpUTEpPUA Ana obuwecTBeHHOro pyvcka basmpyetca Ha BeposTHOCTM F nossnenna N
daTaneHbiX Mcxonor. Kputepuii gonycTumoro oBbLecTBEHHOIO pUcKa UMEET BUL KPUBOW UMM CEMENCTBA KPMBLIX B
norapuMUYecKoi LWKane, CBA3bIBAKLLMX YMCIO haTanbHbIX NCXOL40OB C 4acTOTOM HecYacTHbIX criyvaes. [poBep-
ka cobniogeHua TpeboBaHWA K 0OLIECTBEHHOMY PUCKY BLIMOMHAETCA MYTEM MOCTPOEHWUS KPUBOMW, OTpaxalowen 3a-
BUCMMOCTb HAKOMMEHHOW 4acToTkl BO3HWKHOBEHWA HECYAaCTHLIX CnyvyaeB oT Ux nocnencteui [kpueaa F(N)]. Danee
cnenyet ybeauTbeA, YTO 3Ta KPUBAS HE NepecekaeT KPpUBYK AONYCTUMOTo pucka. PykoBoacTeo no paszpaboTke kpuTe-
pueB AnAa obLlecTBEeHHbLIX PUCKOB BKMOYeHO B BpuTaHckyo nybnukaumwo HSE «Reducing Risks, Protecting People»,
ISBN O 7176 2151 0.

Yetbipe napameTpa pvcka, nepedncnerHsie B D.2, BKMOYEHBI B AEPEBO PELUEHWI, NPEACTABNEHHOE HA PUCYHKE
D.1. Bce BhileynoMsHyTeIE Npobnemsbl cneayeT NPUHATE BO BHUMAHWE Nepen TEM, Kak YCTAHOBUTL 3HAYEHUS Kaxaoro
13 NapameTpoB. BonblWWHCTBY NapamMeTpoB NPUCBaWBAETCA ONPeneneHHbIn auanas3oH (HanpuMep, ecnu oXuaaemas
4acToTa 3anpoCOB KOHKPETHOrO MpoLEecca OKa3blBAETCHA B Npefenax onpefeneHHoro YpoBHS 3HAYEHWA 3anpocoB B
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rog, To MOXHO ucrone3oeaTe napameTp W3). AHanormyHo B criyyae 3anpocoB, MMEILMX YacToTy Ha MNOPSAA0K HUXe,
npumeHaeTca napametp W2, a Ha cnegyowem, ewe Bonee HU3KOM ypoBHe — napameTp W1. NpucBoeHve kaxgomy
napameTpy onpefeneHHoro ypoBHS NOMOraeT KOMaHae CnelnanucToB NPUHATE PeLLeHWE O TOM, Kakoe 3HayeHve na-
pamMeTpa BblOpaTk ANs KOHKpeTHOro obbekTa. [na kanwbpoBky rpadha pycka Kaxaomy napameTpy NpUCBauBaeTca unu
YMCNEHHOE 3Ha4YeHune, UNu onpegeneHHeIn guanasoH. Puck, cBA3aHHbIN C Kaxaoi U3 KoMOuHauWin napaMeTpoB, ganee
oueHWBaeTcs C NO3WMUMIA MHAWBUAYANLHOMO M COLMANbHOrO pucka. 3atem MOXHO OnpedenuTb BENUYUHY CHUKEHWS
pucka, yaoBneTBopsiowyo TpeboBaHuAM (pucK gomkeH ObiTb paBeH WnuM MeHblle aonyctumoro). C NoMoLLbo 3Toro
MeToda AnA KaxaoW KomBuHauun napameTpoB MOXET BbiTe onpedeneH ypoBeHb nonHoTel GezonacHocTn. HeT Heob-
X0OUMOCTK NpoBOAUTEL 3Ty paboTty no kanubpoBke KaxablW pas, korga Tpebyetca onpegenute YIB ons KOHKpeTHoro
cnyyas. Kak npaBuno, 6elBaeT goctatoqHo NnpoBecTy 3Ty paboTy ofgHOKpaTHO ANs KaxAaon onacHoctu. Ecnv ncxogHsle
npeanonoXeHus, NpUHATEIE NPU KanMBpPOBKe, OKa3bIBAKOTCA HEBEPHBIMU ANs KOHKPETHOrO NpoeKkTa, To MoryT notpebo-
BaTbCA YTOYHEHMS.

Ecnv oueHkM napameTpoB BeINOMHEHBI, TO HeobxoaMmo pacnonarate MHopMauWeid o ToM, Kak 3TW oueHkn Bbinu
nony4eHsbl.

BaxHo, 4TobbI 3TOT Npouecc kanvbpoBkn BeIN cornacoBaH B OpraHM3auunW Ha BEpPXHEM YpPOBHe, OTBeYalLleM 3a
BHesonacHocTb. [pyMHATBIE pelleHns onpeaenstoT oBLUMIA 4OCTUTHYTLIA YpoBeHb 6e3onacHoCTy.

B obwem cny4ae ¢ noMoLLbLo rpada pucka CnoXHO ONpeaeniTe BO3MOXKHOCTE 3aBMCUMOro 0TKa3a MeXay NCTOYHU-
kamu 3anpoca u [CB. MNpw atom moxeT noTpeboBaTbcs NPOBECTU NepeoueHKy acdektneHocTM MCB.

D.4 OpraHuzauus u cocTaB KOMaHObl cneyanucToB ansa onpegenexdus YINbB

ManoBeposaTHO, YToBbl OTAENBHBIA cneuvanncT obnagan HeoBXxoaMMbIM YMEHUEM W ONbITOM NS NPUHATAA CaMo-
CTOSITENBHOIO PELlEHUS OTHOCUTENBHO BCEX COOTBETCTBYIOLLMX NapamMeTpoB. [ns a7oro o6bMHO MCNOMB3YHOT KOMaHAHbIA
rogxon, NpUYeM 3aaaya KoMaHAbl — OnpeaennTs YPOBHWM NonHoTel 6ezonacHocTy. B coctaB Takoi KoMandbl, Kak npasu-
no, BXoaAaT:

- creumanucT no TEXHONOrMYECKOMY MpoLEeccy;

- WHXEeHep — CrneumnanucT Mo ynpaeneHuo NpoLeccoMm;

MHXEHep No aKcnnyaTauvu;

- cneuuanuct no HesonacHocTK;

- CMeumanuncT, MMEeoLWniA NPakTHECKMA ONbIT JKCNyaTauum paccMaTprBaemMoro npouecca.

KomaHaa obeiMHO paccmatpyBaeT noovepedHo kaxayko dyHkumio 6esonacHoctu MNCH. MNpu atom komaHae Tpeby-
eTcs UMeTb NogpobHY MHGOPMAaLIUKO O NpoLecce ¥ BEPOSTHOM YUCHe NWL, NOABEePratoLLUXCs PUCKY.

D.5 OchopmMneHne JOKYMEHTOR No pe3ynkTatam onpegeneHus YINB

OuyeHb BaxHO, 4TOOLI BCE pelueHus, MpMHUMaeMble B npouecce onpenenenus YIbB, beinn 3adukcupoBaHsl B
OOKYMEHTAaX, CBSAI3aHHbLIX € ynpaBrneHueM KoHdurypaumen. 3 gokymeHTauum AOMmKHO BbITe SICHO, NoYeMy KOMaHaon
Obinu BbIbpaHbl JaHHbIE KOHKPETHbIE NMapaMeTpbl, CBA3aHHble C yHKUMer BezonacHoCTW. 3anonHeHHble opMbl
NPWHATBLIX NPEeANONOXEHWA U OCHOBAHHbBIX HA HUX pe3ynbTatax onpegenedus YIb kawgoh dyHkunm BesonacHoCTu
OOMKHbI BbITb ckOMNNekToBaHbl B Aocbe. Ecnu yctaHoBneHo, 4to B obnactv, o6ecnyKMBaemMon ogHOW KOMaHZow,
UMeeTcsa Lenbid pag CUCTEM, BLIMOMHALWMUX dyHKUMKM ©Ge30MacHOCTU, TO MOXET 0KasaTbes Heobxogumbim nepe-
CMOTPETL NPaBOMEPHOCTb AOMNYLUEHWUIA, NPUHATBIX NpW KanubpoBke. B focke cneayeTt Takke BKNOYAThL Crieayowyio
OOMNOMNHUTENBHYK MHOpMaLMIo:

- rpad p1cKka ¢ onucaHWeMm BCeX Auana3oHOoB NapamMeTpoB;

- HOMepa BCEX UCMONMb3YeMbIX MPOEKTHBIX M M3MEHEHHBIX JOKYMEHTOB;

- CCbIIKA Ha W3BECTHble OONYLIEeHWA W pe3ynsTaThl NMobbiX MCCNefoBaHWW, KOTOpble ObiNM MCNOMb30BaHbI NpU
OLeHKe NapaMeTpoB;

- CCbIJIKW Ha OTKa3bl, KOTOpPbLIE MPUBOAWUIK K 3anpocaM, U Ha OLLUMDOYHBLIE MOZENW PAa3BUTUA CODBITUS, B KOTOPBIX 3TU
OTKa3bl BbINM CNONL30BaHbI 4719 ONPeaeneHnsa YacToThbl 3anpocoB;

- CCbINIKW Ha UCTOYHUKM OaHHBLIX, UCMONb30BAHHBIX MPU ONpeaeneHun MHTEHCMBHOCTK 3arnpoCcoB.

D.6 MNpumep kanMGpoBKU, OCHOBaHHOW Ha TUMOBLIX KPUTEPUSIX

Tabnuua D.2, B KOTOpOﬁ OaHbl ONMCaHWA NapamMeTpoB 1M OMana3OoHbl KaXXO0ro n3 HUX, 6bina cocTaBneHa B COOTBET-
CTBWKW C KOHKPETHBIMWU KpUTEPUAMMK, TUNNYHBIMK OANA XMMWYEeCKUX NpoueccoB, No npoueaype, paCCMOTPEHHOﬁ Bbille. I'Ipe-
¥Oe YeM MCnomnb3oBaTth 3Ty Tabnuuy B KOHTEKCTE NoBOro NpoekTa, BaxKHO NOATBEPAUTL, YTO OHa OTBeYaeT TpeboBaHNAM
Tex NuL, KOTOpble HECYT OTBETCTBEHHOCTL 3a ©e3onacHoCTb.

Onsa MO,D,MC*JI/II(EL!I/II/I napamMeTpa, XxapakTepu3yrLlero nocneactend, BBegeHa KoHUenuuna cteneH 3allnleHHOCTH,
MOCKOJbKY BO MHOMMX cCrnyvasax OTKas He nNpuBoauT K HemMedneHHOMY CbaTaJ'IbHOMy ncxoay. Ya3BUMOCTb Nnua, nogpepra-
FOLLIEroCsA OMacHOCTW, — 3TO BaXHbIA acnekT aHanvaa PKWCKa, NOCKOIbKY, HANpUMep, 0o3a onacHoro BO30ENCTBUS, nony-
YeHHas YenoBeKOM, MOXET OKa3aTbCA HEeAOCTAaTOMHOW Ans Toro, YTodbl Bbi3BaTh CbaTaJ'thbIﬁ ncxod. YsS3BMMOCTL MO OT-
HOLLUEHWID K NOCNeacTBUMAM ONacHOro cobbITUA ecTb beHKLWIFl KOHUEHTpauuKu onacHoCTK, KOTDpOI;I noaBeprcAa Yenoeek, u
ANUTENBLHOCTWU BO3AEWCTBUA 3TOM ONACHOCTU. ﬂyCTh, Hanpumep, 0TKa3 NpueBOoAWT K NOBLIWLEHUIKO OaBneHWA B cocyae, HO
He Bbllle OaBrneHndA, Npyu KOTOpoM OH Obin ncnbitad. OBbIYHO NOOGHLIN OTKA3 MOXKET NPUBECTU K yTEYUKE Hepes Cb]'laHE.‘Ll.
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FOCT P M3K 61511-3—2018

B atom cnyyae cobbiTus, ckopee Bcero, OyayT pasBuBaTbCA OCTATOMHO MEANEeHHo, W y obcnyxuBaloLlero nepcoHana
ByneT BO3MOXKHOCTL M3bexaTb nocnencTeuit. [laxke B cryyae 60NbLUOKM YTEYKM KNOKNX KOMMNOHEHTOB pasB1TWe ONacHOCTH
BygeT pocTaTtodHO MeAneHHbIM, U obenyxunBaLeMy nepcoHany ¢ 6onbLoi BepOATHOCTLIO yaacTes u3bexaTb onacHo-
cTu. KoHeyHo, BCTpeYaloTes criydan, B KOTOPbIX OTKa3 MOXET NPUBOAMTE K paspbiBy Tpy0OnpoBoAa unmn CTeHKM cocyaa; B
TakNX cny4asx ys3BMMOCTE NepcoHana MoXeT BbiTe BLICOKON.

AHanua Npu3Hakoe pa3BUTUHA OMAcHOrO COBbITUA MOXET NPMBECTU K YBENMYEHWUIO KONWYecTBa Niogei, Haxoqawmx-
ca B onacHocTv. Beerga cnegyeTt paccMoTpeTb HaUXyALW WA cUeHapWin pa3BuTA cobbITUA.

BaxHo ocosHaTb pasHuLy Mexay «ys3BMMocTbio» (V) M «BEPOATHOCTLKD TOTO, YTO ONACHOCTU MOXHO u3bexate» (P),
YTO MO3BOMUT HE YYWUTBIBaTL ABaXAbl OOWH W TOT Xe dpakTop. YA3BMMOCTE — 3TO Mepa, KOTopast CBA3aHa CO CKOPOCTbIO
pa3BUTUA COBBITWIA MOCME BO3HUKHOBEHWSA ONAcHOCTK, B TO BpeMs Kak napameTp P — aTo Mepa, cBA3aHHas ¢ npegoTepa-
LLieHeM onacHocTu. MNapameTp P, crnefyeT MPUMEeHATh TOMbKO B TeX Cry4asx, Koraa onacHOCTb MOXeT BbiTh NpeaoTepa-
LWeHa B pedynesTate 4elCTBUIA onepaTopa, Nocne Toro Kak OH NpuaeT K Beieody, Yto MCE oTkasana.

CyLecTBYIOT HEKOTOPbLIE OrpaHW4eHWA Ha BblIBOp NapaMeTpoB HaxOXOEHWA B onacHon 3oHe. MapameTp Haxox-
JeHUs B onacHou 3oHe TpebyeTca BelBMpaTe Mo HauMeHee 3allMLLEeHHOMY LY, a He No cpegHeMy Ang Bcex nuy. Obo-
CHOBaHWeM 3TOMY HABMSIETCA CTpemMneHue obecneynTb, 4TOBbLl HU Takoe NMUO, HU TeM Bonee ocTaneHble NAW He nog-
Bepranuce BbICOKOMY PUCKY.

Ecnu kakoit-nnbo 13 napameTpoB He nonagaeT B onpedeneHHblid AuanasoH, To TpeboBaHWA K CHIBKEHWUIO pycKa che-
AYET yCTaHOBUTb KakuM-Ninbo MHbIM METOOOM Wi NPOBECTM NOBTOPHYIO kKanubpoBky rpada pucka, MCnonb3ya ONMCaHHbLIE
BbILUE METOAbI.

PucyHok D.1 pomkeH Bcerga ncnonb3oBaTbCH C NOBTOPHOW KanubpoBKoW, 4ToBbl HACTPOUTE KpUTEPWUM pUcKa Ans
NPOW3BOACTBEHHOIO NOMeLLeHUs. [laHHbIA METOA HEMb3S NbITATLCH UCMONb30BaTh 415 NHOro NPoM3BOACTBEHHOMO NOMe-
LWeHWs Be3 nogxooawmx Kputepres pucka. MNyTe, KOTOPLIM BhINOMHAETCA KanvwbpoBsKa, ByaeT 3aBUCeTL OT TOTO, Kak Bblpa-
XeHbl KpUTEPUW fonycTUMOro pucka. OnucaHus napameTpoB AomkHbl 6biTe Nogo6paHsl Tak, YTobbl OHW COOTBETCTBOBANM
AwnanasoHy NpeaHa3HavYeHHoro NPUMeHeHUs 1 gonyctumocTtu pucka. 3nadenns C, F, P unu W moryT GbITb U3MEHEHDI.
B kauecTtBe npumepa B Tabnuue D.2 nokasaHa kanvbpoBka, rae sHaveHue W nogbupaetca ¢ noMoLWbio NapaMeTpa Kanu-
Bposku D Tak, 4ToBbI HACTPOWTE €ro Ha yKa3aHHbIe KPUTEPUW PUCKa.

E XZ E 1 a .-
i — =
: Pa :
Hauano oueHk :
cHwkeHus pucka : | Cg Fa Pe Xy i 2 1 da
H I e
& i
: o — 113 |2 |1
E CC FA :PB X4 E
i P i
5 Fa B X5
O6o6LieHHan cxema Cp P:l_’ b 4 3
(Ha npakTuke cxema Gyoer | Fg A
KOHKpETHOM Ans obbexTa,  : P :
XapaKTepusyamoro JaHHbIM £ 2 OGosHaueHus:
rpaibow prcxa) |~ peSosamun Sesonacrocry
} a — creumancHLie TpaGoaHus
C - napameTp nocreacTeui; 6E30NACHOCTH OTCYTCTBYIOT;
F — napameTp HaxoXaeHWA B ONACHOMN 30HE; b — OAUHOYHARA ChyHKLMS
P — BepOATHOCTb NPeACTBPAILIEHUS ONACHOM COBLITUS; 6e30NacHOCTH He 4OCTYNHaE;
W — MHTBHCHMBHOCTL 3anpocoB AnA paccmarpueaemoi $b. 1, 2, 3, 4 — YPOBHW NOMHOTEI
GesonacHocTu

PucyHok D.1 — Mpad pucka. ObLasa cxema
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Tabnuuya D.2 — lNpumep kanubpoekM rpadpa pucka obLyero HasHadeHus

MMOCT P M3K 61511-3—2018

MNapametp pucka

Knaccudukaums

KommeHTapum

Mocnencteua (C).

MuHUMansHBIRA

a) Cucrema knaccudukaumdu oT-

CMCTEMbI YnpaBneHnA 1 ee BMELLATENbCTBO B
X04 npouecca cnegyet y4uTbiBaTbk B MUHUMarb-
HoW cTeneHn. Ecnu cuctema CnpoeKkTrpoBaHa

nexuT B AuWanasoHe
mMexay Dwn 10 D.

Yucno hatanbHbIX MCXOO0B. A yiepb HOCKTCA K cnydasam dhaTanbHoro
MogcunteiBaeTca yMHOMeHMeM yucna nogei, | Cg Ownanazon 0,01—0,1 ucxoga unu Tpaem Ang nogen.
HaxodAwWwMxca B onacHoi obnactu, Ha ysAsen- | Co OwnanasoH > 0,1—1,0 | b) lNpn uMHTepnpeTtauMn napame-
MOCTb K ONpPEeAeneHHOoli onacHOCTH. Tpoe Cp, Cg, Cp u Cp cneayet
Ya3BUMOCTb onpefensetca npupogoi onac- | Gy OuanasoH > 1,0 NPMHMMATL BO BHUMaHWe nocrneg-
HOCTW, OT KOTOpPOM OCYLLIEeCTBRASeTCA 3aluTa. CTBUSI HECYACTHOIO Cry4as 1 Hop-
MoryT ucnonb3oBaTtbca crnegytolime dakTopsbi: MarnbHOe MX YCTpaHeHne
V = 0,01 HeBonbwon BeiGpoc BocnnaMmeHsao-
LLIMXCH UM TOKCUYHBIX MaTepuancs.
V = 0,1 BonbLwoii BeIBpOC BOCNNaMeHAKLWLMXCS
WINKY TOKCUYHBIX MaTepuanos.
V = 0,5 To ke, 4TO U BbIlLE, HO BENWKA BEPO-
SITHOCTb BO3ropaHusa NB0o BLICOKOTOKCWYHbLIN
MaTepuan.
V = 1 PaspyLueHre unu B3pLIB
HaxoxngeHwe B onacHom 3oHe (F). Fa Ot pegkoro Ao 6onee | ¢) CM. Bbille KOMMEHTapWiA a)
OnpenensieTca Kak Oons BpemeHu npebbiea- YacTOro HaxoXOeHWA
HWA nogel B obnacty, noaeepraroLLenics onac- B OnacHom 3oHe. Ha-
HOCTW, MO OTHOLIEHWK K BenWYUHE nepuoga XOXOEHWS B OMNacHOWN
paboTbl. 30HEe MeHbLUe YeMm
0,1.
MpumeuyaHunn
1 Ecnu Bpemsa npebblBaHus B ONacHOW 30He Fg OT yacToro 4o NocTo-
pa3nn4yHo Ona pa3s3nnyHbiX CMEH, TO Cnegyet AHHOro I'IpEbeIBaHMﬂ B
BbIOMpaTh HanbonbLlee Bpems. 0OnacHoi 30He
2 Benuuuny F, cnepyet NpUMeHATL TOMBKO B TeX
cryyasx, Korga yactoTa 3anpoca criyyaiiHa u He
3aBUCUT OT TOTO, MPEBLILLAET N HAXOXKAEHVE B
onacHoW 30He 00bl4HOe 3HayeHwe. [ocnedHee
XapakTepHo AN Cnyyaes, Koraa 3anpockl BO3-
HWKAOT NMpuW Mycke 0bopynoBaHUs UMK BO BPEMS
W3y4YeHUs1 HEHOpMarbHBLIX CUTYaLIMIA
BeposTHOCTk n3bexate onacHoro cobbitua (P), | Py MpuHumaetca, ecnu | d) P, cneayet BoibupaTts, TONbKO
€CnV 0TKasbIBaeT CUCTEMA 3aLUThl BLIMOMHATCA  yCcrno- | ecnu cnpaBeanvBebl criegyolmne
Bus rpadbl 4. YCIOBUS:
- NpenycMoTpeHbl CpefacTBa ono-
Pg MpuHumaeTcsa, ecnu | BelleHuMs onepatopa 06 oOTKase
ycrnoBua He BeinonHs- | MCE;
10TCA - NMPenycMOTpeHbl He3aBWCKUMbIE
cpencTBa OCTaHOBA Npouecca Tak,
yTOBbl M3bexaTb ONACHOCTU WU
No3BONWUTL MEPCOHany 3Bakyupo-
BaTbCA B DE30MacHy0 30HY;
- BpEMS MeXay OrMOBELLEHUEM
oneparopa W onacHeIM coBbITUEM
npesbilwaeT 1 4ac WM sIBHO AO0-
CTaTOMHOE AN BbIMOMHEHMA He-
obxoanMbIX AENCTBUIA
WHTeHcuBHOCTL (YacToTa) 3anpoco (W). W YactoTta sanpocoB | e) Uene BeegeHun dpaktopa W —
Konu4ectBo cnyyaeB B rog BO3HWKHOBEHUSA ! MeHblwe yem 0,1 D B | oueHUTb  4acToTy  MOABNEHWUs
onacHoro cobelTua npu otcytcTeuu MNCE. rod. onacHoctu 6ea MNCE.
Ans Toro 4ToBLI ONpefenuTs 4acToTy 3anpoca, | W, Yactota  3anpocoe | Ecnu yactoTa 3anpoca O4YeHb Be-
HeobOXoQUMO paccMOTPETb BCE MPUHMHBI OT- nexuT B guanazoHe | nwvka, 1o YIMB cnegyer onpene-
Kasa, KoTopble MOryT MPMBECTU K BO3HMKHOBE- 0,1 DwnDsrog. nATL NMBo gpyrum MeToaom, nubo
HWIO OOHOMO M TOTO e onacHoro cobbitus. MNpu nyTeM TMOBTOPHOW KanubpoBKM
onpefeneHun WHTEHCMBHOCTM 3anpocoB pork | W, Uactota  3anpocoe | rpada pucka. CrieqyeT OTMETUTE,

4TO MEeTodbl rpada pucka MoryT
oKazaTbCA He NyYLIUM PELUEHUEM
3agadm, ecnu obvekt pabortaet B
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FOCT P M3K 61511-3—2018

OkoHYyaHue mabnuubi D.2

MapameTp pucka Knaccudukauma KoMmmeHTapuu
W 3KCNNyaTupyeTcs He B COOTBETCTBUM C Mpu 4actotax 3a- | HenpepbiBHOM pexumMe (cM. M3K
M3K 61511, To ee dhyHKLUMOHMpOBaHWE OrpaHu- npocoB Gonbwmx, | 61511-1, nyHkT 3.2.39.2).
YyeHo ypoeHeM besonacHocTu Huxke, vem Y16 1. yem 10 D, notpeby- | f) D aenAetcA napamMeTpoMm Ka-
YacToTa 3anpocoB (W) paBHa YyactoTe 3anpo- eTca Gornee BLICOKWA | MMOPOBKM, 3HAYeHWe KOTOpOro
COB K paccmaTtpueaemoit yHKLMK DesonacHo- YPOBEHb nonHoThl | crnenyeT onpenenaTb, UCXo4a M3
ctu NCB BesonacHocTH KOpropaTUBHOrO KpUTEpWA OOony-
CTUMOrO pWUCKa C YYETOM LpPYTUx
WCTOYHWKOB pucka AnA Nogen,
eMy NoJBepratwLuxcs.
Yncnoeble 3Ha4YeHMs, KoTopble By-
OyT UCMONb30BaTLCA ANA KaxKaoro
3HadeHna W B Tabnuue, OOMKHbI
ObITE MONyYeHbI C MOMOLLBK NPO-
ueaypbl kanubpoeku rpaca pu-
cKa, onucaHHow B D.3 unu npuno-
xeHum |
MpumeyvyaHne — [aHHbIA npuMep NpegHasHavyeH Ans UNnicTpauuy NpyUHLIMNOB NOCTPOeHWA rpados pycka.

Mpach pucka 4Nst KOHKPETHOMO NPUMOXEHWUS M KOHKPETHbBIX OMacHbIX CUTyaLnid AomKeH BbiTb COrmacoBaH C YCroBUAMM,
YYMTbIBAEMBIMU NPW ONpegeneHnn aonyctumoro pucka (cm. D.1—D.6).

D.7 NMpumeHeHue rpacha pucka, Korga nocneacTBUs — 3TO NPUYNHEHVE Bpeaa oKpyXawlliel cpege

Moagxon, ncnonb3ytowmii rpady pyucka, MOKeT BbITk Takke NPUMEHeH AN onpedeneHns TpeboBaHUii ypOBHSA MOMHO-
Tl BesonacHocTu, KOrga NocneacTBMA OTKasa BKIOHAOT NPUYUMHEHWE CEPLE3HOrO Bpeaa oKpyxatwei cpege. Heobxo-
anmbid YTE 3aBUCUT OT XapakTepucTuk cyBcTaHuMK, nonajatollen B OKPYKatoLLy Cpeay, M OT YyBCTBUTENbHOCTH MNo-
cnegHeid. Huke npuesegeHa obwasn tTabnuua, B KOTOpoW NocneAcTBMA onacHoro cobbitus cpopMynMpoBaHbl B TEPMUHAX
oKpyKaroLen cpefbl. Ha Kaxaom oTAEnbHO pasmeLleHHoM NPeanpuaTMM MOXET BbiTb MCNONb30BaHO HEKOE BELUEeCTBO,
O HanW4uM KOTOPOro crefyeT yBeAOMWTb MEeCTHble BMacTW. YXKe Ha cTaguy NpoeKTMpoBaHWA crnegyeT YCTaHOBWTb, YTO
MOXET BblTe NPUEMNEMbIM ANA KOHKPETHOrO MECTOMNOMNOKEHUS.

OnncaHHble Bbille NOCNeACcTBMUS ONacHOro cobbITis MOrYT ObiTe MCMOMb30BaHbLI ANA aHanu3a COBMeCTHO CO crneuu-
aneHon dhopMon rpadpa pucka, KoTopas npuBeaeHa Hwke (cM. pucyHok D.2). Cnegyet oTMETUTB, YTO B 3TOWM Bepcuu rpada pu-
CKa He ucrnonb3yeTca napameTp F, NOCKomMbLKy B 3TOM Cry4ae NoHATUE HaXOKAeHWs B ONacHoW 30He He NpumMeHstoT. OcTane-
Hble napametpel P u W ncnonkaytoT,  ux onpegeneHna MoryT 6biTe MAEHTUYHEI TEM, KOTOPBIE BbINY NPUMEHEHI BhILLE.

D.8 MNMpumeHeHue rpadia pucKa gnsa crnyvyasa UMyLlecTBeHHbIX NoTepb

MeTog rpada purcka MOXHO NPUMEHUTL AnA onpedeneHns TpeboBaHuii K nonHoTe 6e30nacHoOCTM U B TOM criyyae,
Koraa nocrnedcTBUS OTKasa BKIOYAKT NoTepu UMyllecTea. MoTepu MMyLLecTBa — 3To 06LIME SKOHOMUYECKUE MOTEPH,
CBA3aHHbLIE C OTKAa30M (DYHKLMOHMPOBaHMA Mo 3anpocy. OHW BKIIOYAOT NOTEPU HA BOCCTAHOBIEHUE, ECNM ObIN NMPUYMHEH
Bpen o6opyaoBaHNIo, a TaKkke NOTep UCMOPYEHHOM UMK YTpadYeHHOW NPoAYKUMKA. YPOBEHb NOMHOTEI 6e30MacHOCTH, CO-
OTBETCTBYHOLMIA MOCMNEACTBUAM, CBA3AHHLIM C TAKUMK MOTEPAMU, MOXET ObiTh OnpeneneH ¢ NoMoLslo 0OLIKHOBEHHOO
aHanuWsa CTOMMOCTW. Ecniv MeToa rpadha pucka NpUMMEeHSIIOT ANs onpefeneHus YpoBHer NonHoTel 6e3onacHoOCTK, CBaA3aH-
HbIX C MOCNeACTBUAMM OMAcHOro coBbITUA ANA OKpY»Kalolel cpedbl, TO ero LenecoobpasHo UCMOoNbL30BaTh M ANdA crny4as
nmyulecTeeHHoro yuiepba. Mpwn atom Tpebyetcsa onpenennts napametpbl C,—Cp, KOTOPbIE MOTYT U3MEHATLCA B LUIMPOKUX
npepenax Ans pasHbIX KOMNaHWii.

Mpad prcka, aHanorMyHbIN UCMOMb30BAHHOMY AN CRyYas 3aWwmThl OKPYKAIOWEN Cpedbl, MOXeT BbiTb cdhopMupo-
BaH U B criyvae MMYLLECTBEHHbIX NoTepb. CriedyeT OTMETUTbL, YTO B 3TOW Bepcum rpadha pyMcka He UCnonbaytoT napameTp F,
MOCKOSbKY B 3TOM CIy4ae MoHATUE HAXOXAEHMS B OMacHo 30He He npumMeHsaoT. OctanbHelie napametpsl P u W nenons-
3YI0T, U UX OMpeaeneHns MoryT 6biTe MOEHTWYHBI TEM, KOTOPLIE NPUBELEHEI BhILLE.

Tabnuya D.3 — Obwwme nocnegcTsua ANA OKpyXatoLen cpeabl

MapameTp pucka

Knaccudmkaums

KommenTapum

Mocneacteua | Cy
(©)

Cg

Beibpoc, NpUYMHUBLLMIA HE OYEHL CEpPbLE3d-
Hbli Bped, HO Takon, 4To 06 aTtom Heob-
XOAUMO OOMOXUTE MECTHOW aaMuMHUCTpa-
Lun.

Beibpoc B npegenax orpaxaeHus (npeanpu-
ATNA, 06beKTa) ¢ NPUYMHEHUEM 3HAYUTENb-
HOro Bpeaa.

YMepeHHbI BbIBPOC 13 donaHLa unun Knanada.
HesHaunTenbHbIA Paznue KUOKOCTK.
HebonbLloe 3arpA3HeHe 3eMnK, He BNWAIO-
LLlee Ha NoA3eMHbIE BOAbI.

Obnako BpeOHbIX ra3oB Haf YCTAHOBKOW Kak
cnepcTeue Boibpoca 13 cdnaHua unu oTkaza
YMIOTHEHWNSA B KOMMNPECCOPE.
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OkoHyaHue mabnuuys! D.3

MMOCT P M3K 61511-3—2018

MapameTp pucka

Knaccudmkaums

KommeHTapumu

Ce

Cp

BbIGpoc 3a orpaxgeHue ¢ npuyYMHEHeM Cy-
LECTBEHHOrO Bpeda, OOHaKo MNocneacTBMA
MOryT ObiTb ObICTPO NWKBMAOWMPOBaHbLI Oe3
3HAYUTENbHLIX ANUTENbHBIX NOCNEeOCTBUIA.
Buibpoc 3a orpaxgeHve C MNpU4UHEHMEM
CYLLECTBEHHOrO Bpeaa, Koraa nocnencTeuns
He MoryT GbiTb BbICTPO NMUKBMANMPOBAHBLI MK
VMEIOTCA 3HaYUTENbHbIE AMUTENbHbIE MNO-
cneacTemA

Beibpoc napa WMnu aspo3ons ¢ O4HOBPeMEH-
HbIM Bbibpocom xugkocty (unn 6e3 Hero),
NPYYUHKUBLLUMA BpeMeHHbIA yuepb dnope
unu cayHe.

CBpoc K1OKOCTU B peKy Unu Mope.

Beibpoc napa vnu aapo3ons ¢ O4HOBPEMEH-
HbIM Bbibpocom xuakocTu (unu 6e3 Hero),
NPYYUHUBLUMIA AnuTenbHeIR ywepb pacte-
HUSM U hayHe.

Bribpoc TBepAbiX BeLEeCTB (NbiNK, Kartanu-
3aTopa, 30Mbl).

BeiGpoc )WaKkocTy ¢ nonagaHWem B Noasem-
Hble BoApbl

Hauyano oueHku
CHWXBHUA pUCKa

rpacomM pucka)

O606WeHHan cxemMa
(Ha npakTuke cxema Oyger
KOHKPSTHOM ANA 06LeKTa,

XapaKTepusyeMoro JaHHsIM

C — napamaTp nocneacTBuiA;
F — He ncnonb3yetcs;

P Ca
Pa
Cg Pa Xq § 2 1 a
: =
’ iy 13 2] |1
= —
Ps Xs |
i FB A :
Ps X O6o3Ha4EHUR;
--- — TpeboBaHus Ge30NacHOCTU
OTCYTCTBYIOT;
a — cneyvancHele TpeGoBaHWs
6esonacHOCTH OTCYTCTRYIOT;
b — oguHouHan 3/3MIO cuctema
P — BO3MOXHOCTE NPEOOTBPALLEHUA ONAacHOro CobbITHA; He achpeKTUBHE;
W — MHTEHCUMBHOCTL 3anpOcoB ANA paccMaTpueaemoil ®b. 1, 2, 3, 4 — YPOBHU NOSHOTH
GesonacHocTu

PucyHox D.2 — Npad pucka. Cnydaii ywepba ans okpyxatoLwwei cpenpbl

D.9 OnpeneneHue YINB gna dyHKkuuMmn 6esonacHocTu NCHB, Korga nocneaAcTBUMA ONacHoOro codbITUA
BKMO4aKT Gonee ogHoro BMAa notepb

YacTo nocneacTBus 0Tka3a Npy BeIMOMHEHWM OEWCTBWIA NO 3anpocy CBA3aHbI C HECKONBKMMUW KaTEFOPUAMM NOTEPb.
B Takux cnyvasax tpeboanunsa K YT1b, cBA3aHHbIE C KaXXO0W W3 KaTeropuid notepb, Cneayer onpenensaTts oTaensHo. MNpu
3TOM A5 aHanu3a KaxX4oro B1aa BbISBNEHHOrO pUcka MOXHO UCMOoNb30BaTk pasnuyHele MeToasl. Ecnv nponcxognT oTkas
dyHKUMK, BbINONMHAEMOW no 3anpocy, YIb, ycTaHOBNEHHbIN ANA TAKOW KOHKPETHON YHKLWK, JAOMMKEH YYMTbIBATE KyMYynsa-
TWBHOE BO3OENCTBME BCEX BhIIBMEHHBLIX PUCKOB.
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MpunoxeHwne E
(cnpaBouHoe)

KayecTBeHHbIN MeToa. Mpach pucka

E.1 O6wwue cBegeHnn

B naHHOM npunoxeHun onucaH MeTof rpadpa pucka ansa onpegenenus YIb dyHkumia 6esonacHocTtu MNMCB. 3710 Ka-
YECTBEHHbLIN MEeToM, KOTOpbIA No3BonaeT onpegennte YIb dyHkunin 6esonacHocT NCE npy n3BecTHbIX hakTopax pucka,
CBA3aHHbIX C MPOLECCOM W C €r0 OCHOBHOW CUMCTEMOW ynpaBneHns MpoLeccomM.

B npegnaraemom noaxoge WCMonb30BaH pagd NapameTpoB, KOTOPLIE COBMECTHO OMWCHIBAIOT NPUPOLY ONacHoW cu-
TyauuW, BO3HUKAKLLEN B criyyae oTkasa unu otcytctens MNCH. B kaxaom ua yeTbipex Habopor NapaMeTpoB BblOUpatoT no
opHomy napametpy. KomBuHauusa BeiGpaHHbIX napameTpoB NO3BONAET YCTAHOBUTL YPOBEHL NOMHOTHI Be3onacHocTy Ang
dhyHKUKiA 6esonacHocTu MNCH. YkasaHHble napameTpsbl:

- MO3BONAOT NOMYYUTh PaHXMPOBaHHYIO OLEHKY YPOBHEN pucka u

- MPeAcTaBnAT cobow KnyeBble (PakTopbl OLEHKN pUCKa.

Moaxon, ucnonb3yowmid rpadd pucka, MOXET ObiTh Talkcke NpUMeHeH Ang onpefeneHns HeoBXOOAUMOCTU CHKEHWS pu-
cKa B Tex Cry4asx, Korga nocneacTBusA BKIKOHAIOT CepbeaHblid yLepb Ans okpyKatoLein cpedpsl Mnv MMYLLECTBEHHbIE NOTEPK.

[NpencraeneHHbIN B HACTOALWEM NpunoxeHu Metoa nogpobHo onucaH B VDI/VDE 2180 (2015).

E.2 TunoBas peanusauun ¢pyHkunin 6ezonacHocTtu MNCB

CylllecTBYeT YeTKOE pasnuyne mexay oblmMmm 3agadamu obecneyeHua BesonacHoCTH obbeKTa W IKCNNyaTaLnoH-
HbIMK TpeboBaHuaAMM K Be3onacHOCTK NpoLecca, peanvayeMbiMU C MOMOLLBHO CPEACTB yNpaBneHus npoueccom. B ceazm
C 3TVMM NPUMEHAETCS CreayoLas knaccugmrkaumMa CUCTEM YNpaBeHs NPoLEecCoM:

- OCHOBHas cuctema yrnpaerneHusi NpoLeccom,

- CUCTEM& MOHWTOPWHIa NpoLEecca;

- npubopHaa cuctema 6e3onacHoCTy.

Llene Takon knaccuduvkaymm — cpopmMmynupoBaTte TpeboBaHWs K Ka)Xaomy TUNy cucTeM, HeobxoduMble ANs Bbl-
NOMHEHWA MOMHLIX TpeboBaHWIA NPeanpUATUA NPU 3KOHOMWYECKU Pa3yMHLIX 3aTpaTtax. 3Ta Knaccudukauusa no3eonaeT
JeTanbHO OYEPTUTL KPYr BOMPOCOB, PELUaEMbIX NPV NNaHUPOBAHUNU, COOPYXEHWW W aKCnnyaTaumMm obbekTa, a Takke npu
€ro nocneayoLein MoguuKaLmMm B 4acT CUCTEMbI YIPABMEHWA NPOLECCOM.

OCYT1 ucnoneayoTea ana obecnevyeHnss NpaBunsLHOro yHKUMOHUPOBaHUA NpoLlecca B HOPMarbHbIX YCNoBUAX. Ta-
Kaa cucTeMa peanusyeT UamepeHue, ynpasneHue uiunm aanncb BCex COOTBETCTBYHLLMX NepemMeHHbIx npouecca. OCYI nnu
OelCTBYET B HEMPEPLIBHOM PEXUME, UMK K ee AeiCTBMAM npuberalT ANA BMeLlaTensCcTBa B X0 NMpolecca o Toro, Kak
oka3sbiBaeTcs Heobxogumon peakums MNCB. (B OCYT o0beivHO HeT HeobxogumocTy cobntogate TpebosaHusa M3K 61511-1.)

CucTeMbl MOHUTOPWHIA MpoLecca AeWCTBYHOT NpW ONpeaeneHHbIX YCrnoBuAxX, Korga ogHa unu bonee U3 nepemeH-
HbIX MPOLLECCa OKa3biBAOTCHA BHE HOPMarbHOro AuanasoHa nameHeHus. CUCTEMbI MOHUTOPWHIA BLIMOMHAT NpeaaBapuii-
HYI CMFHanNM3auuo HapyLUEHUA 0ONYCTUMOro COCTOAHUA NpoLecca, YTobbl NPUBNEYL BHUMaHWe OnepaTuBHOIO NepcoHa-
na wnM cTUMYNMpoBaTh BMELLATENbLCTBO YenoBeka B paboTy obbekTa. (CucTema MOHUTOpPUHIA 06LIMHO HE HY)XOAEeTcs B
HeobxogumocTk cobntogate TpeboaHna M3K 61511-1.)

INCE nubo npegoTBpalyaloT onacHoe cocToaHe obbekTa («cucTema 3aWuTei» ), NMBOo CHWKAKT NOCnNeacTBUA onac-
HOro cobbITHs.

Ecnu MNCE oTcyTCTRYET, TO BO3MOXHO BO3HUKHOBEHUWE OMAcHOro cobeITha ¢ TpaeMamMuy Ansa nepcoHana.

B otnuume ot doyHkumin OCYT, ans dyHkumn NCE 0BbI4HO XapakTepHa HU3Kasa YacToTa 3anpocoB. 3TO NPOMCX0AnT
npexge BCero NoToMy, 4TO BEPOATHOCTE onacHoro codbiThs HM3Ka. Kpome Toro, o6bekT Becerga ocHaweH OCYTT v cucte-
MaMW MOHMTOPWHIA, KOTOPbIE CNOCOBCTBYIOT CHMKEHWIO YacToThl 3anpocos K [NCh.

E.3 CuHTes rpacha pucka

pad pucka GazmMpyeTca Ha TOM MPUHUMME, YTO PUCK MPOMNOPLMOHANeH YacToTe NOABMEHWA ONMacHOro cobbITUA U
paamepy ero nocrneacTauii. [NepBoHa4yanbHO NPUHUMAETCS, YTO NPUBOpPHLIX cncTemM BE30NacHOCTM HET, 3aT0 NPUCYTCTRY-
toT OCYT1 1 cucTeMsl MOHUTOPUHTA, He ABNALWMeca NpubopHbIMK cucTeMamy 6e3onacHoCTy.

INocnedcTByA CBA3aHbI C NPUYMHEHWEM BpEeaa 300POBLH0 U Be30MacHOCTLIO MK NPUYKMHEHEM BPEAa OKpPY»KatoLLe cpeae.

YacToTa noABneHnsa onacHbix coBbITUIA 3aBUCUT OT KOMBMHaLMK creayowmnx (hakTopos:

- 4acTOTbl M BO3MOXKHOIO BpeMeHW NpebbiBaHMA N04e B ONAcHOW 30HE;

- BO3MOXHOCTW M3BEKaTb OnacHoro cobbiTus;

- BEPOSITHOCTW BO3HWKHOBEHWA onacHoro cobbitusa npu otcytcTeuu [CHB (Bce ocTanbHble CpeacTBa CHIDKEHWA
BHELUHEro pycka npeanonaralTca AedCTBYIOWUMHK), TaK HA3biBAEMOW «BEPOSTHOCTU HEXENaTensHOro cobbiTus».

W3 ckazaHHOro crnegyerT, YTO CYLLEeCTBYIOT YeTbIpe NnapameTpa pucka:

- nocrencTBue onacHoro cobeitus (S);

- yacToTa npebbiBaHUA B ONACHOM 30HE, YMHOXEHHAA Ha BPEMS BO3AEWCTBUSA ONacHbIX YCnoeun (A);

- BO3MOXHOCTb U3bexaTb nocnegcTBUiA onacHoro cobeitua (G);

BEPOATHOCTb HEXKenaTtenbHoro npoucluectena (W).
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Ecnu rpad pucka npumeHsaoT anga onpegenenunsa YIb dyHkumn 6ezonacHocTk MNMCH, BLINOMHAEMOW B HEMNPEpPLIB-
HOM pexume, TO HeoBXoOMMO paccMOTPETE M3MEHEHWS NapameTpoB, UCMonb3yemelx B rpade pucka. PekomeHgyeTcs,
yToBkEl NapamMeTpsl, NpedcTaBnalolme hakTopel pUcka, HaunydwrmM obpasoM COOTBETCTBOBANMW XapakTepucTukam pac-
cmaTpuBaemMoro npumeHeHus. Heobxogumo Takke paccmoTpeTs cBa3b YIB ¢ peweHvsiMm no BeIOOpy napamMeTpoB, Mo-
CKOMbKY Ans obecnevyeHuns CHUKEHUA pUcka 0o NPUeMEMOro YPOBHS MOXeT noHagobuTees HacTpoiika. Hanpwmep, napa-
meTp W moxeT BbiTh onpegeneH 3aHoBO Kak NPOLEHTHOE OTHOLLEHWE BPEMEHW akTUBHOW paboTel cucTeMbl 6e30nacHoCTH
K obemy BpemeHn ee paboTel Ha 06bekTe. Npu TakoM BbiGope W1 onacHOCTb He IBNSAETCA HenpepbiBHO AeACTBYOLLNM
dhaKTopoM, ¥ Nepuod BpeMeHu, B KOTOPOM OTKa3 BydeT NpvBOAUTL K MOSIBNEHWMK0 ONacHOCTK, ByaeT cocTaBnAaTe Manyto
gonio roga. B aTom npumepe cnedyeT NepecMoTpETE M ApYrve NapameTpbl, YToObl COOTBETCTBYHOLLME KPUTEPUIA NPUHATUS
peLUeHWs U NepecMoTPeHHbIE pesynkTaTel onpeaenerus YIEB obecneunsanu 4onycTUMBIA PUCK.

E.4 Peanuzauuns rpacpa pucka. 3awumra nepcoHana

[padch pucka, COOTBETCTBYHLLMIA ONMUCAHHON BhilLe KOMBUHALMW NapamMeTpoB, nokasaH Ha pucyHke E.1. MapameTpel
¢ Bonee BbICOKMMW 3HAYEHUAMW MHOEKCOB COOTBETCTBYOT Bonee BbicOKOMY pucky (S1 < S2 < S3 < S4; A1 <A2; G1 < G2;
W1 < W2 <W3). Knaccudmkaumsa napamMeTpoB, COOTBETCTBYOWaARA pucyHky E.1, npuBegeHa B tabnuue E.1. Mpad npwu-
MeHsIeTca OTOenNbLHO AMA Kaxaon yHKkUMM 6e30nacHOCTU U MO3BOMNAET onpeaennTe Ang Hee Tpebyemblin YT16.

INpw onpeneneHyn pycka, KOTOpbIN OomKeH ObiTe NpegoTepalleH MNMCH, oueHky prcka cnegyeT NpoBoaUTb, MCXOOA
13 oTcyTCcTBUA HAa 06bekTe paccmaTpueaemoit [1CB. OcHOBHbIE NCXOOHBIE NApPaMETPbl TAKOW OLEHKN — 3TO TUM M MacLiTa-
Okl pa3BUTUS BO3OENCTBUNM, @ TAKKE OXKMUOAEMAs YacToTa NOABNEHWA ONaCcHOrO COCTOAHWA TEXHOIOMMYECKOro npoLecca.

Puck MoxeT ObiTb NocrnefoBaTenbHO ONpefeneH U NPOBEPEH C MOMOLLLK MeToda, NoapobHO M3NOoXKEeHHOro B
VDI/VDE 2180, KOTOpLIA NO3BOMNAET MO YCTAHOBMEHHbIM NMapamMeTpamM onpefennTs Knaccel TpeboBaHuini. Kak npaeuno,
YyeM Bbille NMopsAaKOoBbIA HOMep Knacca TpebosaHui, Tem Bonbluas YacTe pucka cHUMaeTcs npubopHon cuctemon Bes-
onacHoCTU W, criefoBaTentsHo, B obLiemM cnyyae Gonee CTporuMu ABNAKTCA TpeboBaHWUa U peaynsTUpYoLLUE NOKas3aTenu.

[ns npombiwneHHsIX npoueccos YTE 4 He obecnednsaeTtcs Toneko MNCB. [na CHMKEHUA pUcka Nno KparHen Mepe
no YME 3 Heobxogumbl crielmanbHble CpeacTBa ynpaBnieHns, He CBA3aHHbIE C NPOLIECCOM.

5 & @

h!

PyHruma OCYT],
—- He HYMORWAaAcK
8 ®E NCB
-
¥YNe 1 ][ ¥ME 1 I
)
A\
¥YNe 2 ][ Y61 I YNNG 1
4
YNe 2 ][ YINe 2 I YNNG 1
<
YMEB 3 ][ Y16 2 I ¥YTE 2
<
¥NB 3 ][ ¥MNe 3 l YINE 2
<
YME 4* ][ YMNE 3 I yre 3
4
][ YIB 4* I ¥MNB 3
J ®B MNCB
_I HEOOCTATONHO
B
* He pekomeHayetca ucnons3oeate Pb MNMCE.
MpumevyaHue — PaszHble uBeTa npegHasHayeHbl 06nerymTe MAeHTUUKALWMIO pa3HbiX 3HaveHun YT1b.

PucyHok E.1 — Npad pucka no VDI/VDE 2180. 3awmra nepcoHana u ceasb ¢ YIb
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E.5 Bonpochkl, KOTopkle criegyeT paccMOTPeTb NPU NpMMeHeHUU rpacdoB pUcKa

MpumeHsa meTod rpadia pucka, OuUeHb BaXHO paccMOoTpeTh TpeboBaHWs, NpeabasnsaeMsle COBCTBEHHMKOM U pe-
rMaMeHTUPYIOLLMMK OpraHamm.
VIHTeprnpeTauuio U OLEHKY KaxKOoi BeTBM rpadha pyucka crnefyeT OnUCkIBaTh M OKYMEHTaNsHO 0OpMIIATE B ACHBIX
1 MOHATHLIX TEPMUHAX ONs obecneveHna NocnenoBaTensHOCTH UCNONB30BaHNA MeToda.
OueHb BaxHO, 4TODLI rpach prcKa M ero OKpyxeHue BbINK1 CormacoBaHbl C PYKOBOACTBOM KOMMaHUK, OTBEYatoLlek

3a 6e3onacHoCTb.

Tabnuuya E.1— [JaHHble, oTHOcAWMeECS K rpadyy prcka (cM. pucyHok E.1)

MapameTp pucka

Knaccudukauyma

KommeHTapui

HOCTb MOSABNEHUS HEeXXenaTenbHbIX
cobbITA. BoamoxHo 4actoe uX
NosiBNeHne

Mocnegcteua  onacHoro | S1 Ilerkue TpaBMbI y NepcoHana 1 3ta cuctema knaccudukauum oTpaxaet
cobbIThs. cobbITHA, CBA3aHHbIE C TPAaBMaMu UKW CMep-
YpoBeHb TaxecTy (S) 52 CepbesHble TpaBMbl Y 0AHOTO WM | 1110 fiogen. [ins criydaes ylwepba okpyKalo-
6orulee yenosek. OaWH cmepTenb- | piei cpefe M UMYLLECTBY MoTpebytoTcs Apy-
HbIW MCXoa rme cucTembl Knaccudukaumm
S3 CMepTb HECKOMbKUX YenoBek
S4 Katactpodudeckue nocnes-
CTBUWS, MHOTOYUCIIEHHBIE XEPTBbI
YactoTta dpaktoB npebol- | Al Ot pegkoro go 6onee w4actoro | 2 Cm. Bbile KOMMeHTapui 1
BaHWs B ornacHoi obna- npebbiBaHWA B ONacHou 3oHe
CTW, YMHOXEHHas Ha Bpe-
M3 npebbiBaHns (A) A2 OT yacToro Ao MocTOAHHOrO rnpe-
BblBaHWA B ONacHoW 30He
BoamoxHocTe u3bexats | G1 BoamoxkHO npu HekoTopblX ycno- | 3 3TOT napameTp yYuThiBaeT crneayoLllee:
nocnedcTBMA  ONAcHOro BUAX - ynpaeneHvWe MpoLeccoM KOHTponvMpyemoe
cobbiTua (G) (T. e. BbINONMHAEMOE KBanNUMUUMPOBaHHBIMU
G2 | To4TH HEBO3MOXHO WM HEKBAMMULMPOBAHHBIMI MMLAMM) UK
HEKOHTPOMWPYEMOE;
- Temn pa3BMTWA onacHoro cobbiTus (Hanpu-
Mep, BHE3anHo, BbICTPO MN MeaneHHo);
- NerkocTe pacno3HaBaHWA OMacHOCTW (Ha-
npuMep, BWAHA HEMOCPEACTBEHHO, Pacnos-
HaeTCs C NMOMOLLbIO MNK B6e3 MOMOLLKN TeXHM-
YeCKWX CpencTs);
- BO3MOXHOCTb  M3BexaTbs  MOcnencTBui
onacHoro coBbITMsa (Hanpumep, aBakyauus
BO3MQOXHa, HEBO3MOXHA WMIMW BO3MOXHA Mpw
onpefeneHHblx o6cToATENBCTBAX);
- Hanwyme gaKTM4ecKoro oneiTa B obnactu
6e3onacHOCTK (Takor onbIT Mor BbITb NpHUOB-
peTeH Ha aHanoruyHelX UnKu NoAobHbIX 06b-
eKTax UMK OnbIT OTCYTCTBYET)
BoamoxHoCTe BO3HWMKHO- | W1 OuyeHb Manas BepoaTHOCTb nosas- | 4 HasHauyeHune daktopa W — oueHWTb va-
BEHUSI HEXENAaTenbHOTo NEHUA HEeXenaTenbHbIX COBLITUA. | CTOTY NOABNEHUS HEXenaTenbHbIX COBbITUIA
cobbiTna (W) Bo3moxHO NULLb pegkoe Mx Nosie- | NpyM OTCYTCTBUKM NpMBOpPHOM cucTeMbl Bes-
neHue onacHocTK (3/3/M13 uNu UHLIE TEXHOMOTUK),
HO MpPU MPYMEHEHWW KaKux-nMMbo BHELLHWX
W2 | Manasi BeposiTHOCTb MOSIBNEHWS | cpepcTB CHYKEHWS pycka
HexkenaTenbHbix cobbiTuid. Bos-
MOXHO NULLb pedkoe WX nosBne-
HWe
W3 | OTHocuTEnbHO BbICOKAR BEPOAT-
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MpunoxeHune F
(cnpaBouHoe)

AHanu3a cnoes 3aWmnThbl

F.1 BBegeHue

B maHHOM npunoxeHnn onnucaH MeTod, NonyYMBLUMIA HasBaHWe «AHanua croes 3awuTbl» (AC3). McxogHbiMmn oaH-
HBIMW 0N NTPUMEHEHUS 3TOro MeTofa ABNATCA pesynsTaTel aHanuaa, nonyyeHHsle metogom HAZOP. [lanee yunTeIBalOT
KaKAYH0 BbISIBMIEHHYK ONAacHOCTh NMyTeM AOKYMeHTaneHoro ohopMIeHns BCex BbI3BABLUMX ee NpuyuH. Kpome atoro yum-
TbIBAKOT BCE CMOM 3alMTbl, KOTOpblEe NpegoTBpawatoT nnbo ocnabnaT aty onacHocTe. o aTum gaHHbIM onpegenstoT
O6LLYI0 MEPY CHUKEHWS PUCKA W aHaNU3UPYIOT HeoBXoAUMOCTE AanbHeRLero ero cHkeHus. Ecnv Heobxogumo fansHen-
Liee CHUXEHWE pUcKa WM ero npeanonaraeTca NpoBoAuTe NyTeM BBeaeHus dyHkumm BGesonacHoctu [NCBE, To meTon AC3
NMO3BOMSAET ONPeaennTb COOTBETCTBYHOLLMIA 3TOW hyHKUMK YTIE.

[aHHoe npunoMxeHne He COOepPXMT NogpobHOro onucaHusa MeToda, a NpefHasHayeHo AnA WAMCTpauMn obLmx
npvHUMNoB ero npumeHenusi. bonee nogpobHo metog onvcan B Guideline for Safe Automation of Chemical Processes,
American Institute of Chemical Engineers, CCPS, 345 East 47th Street, New York, NY 10017, 1993, ISBN 0-8169-0554-1.

IMNpumep npumeHeHus metoga AC3 cm. Takke B M3K 61511-2, F.11.

YucneHHsle 3HaYeHns, NpeacTaBneHHble B 4aHHOM MPUINOXEHUW, HE OOMKHbI NPUMEHATLCS B Ka4ecTBe YHUBEp-
CankHbIX U MCNONB30BaTLCA B KOHKPETHOM CIOe 3aLUMThl NPY aHanuae NpunoKeHui.

HuzHeHHbin umkn MNCB, onpenenenHbiin B M3K 61511-1, TpebyeT onpegeneHus YTE npu co3gaHuy yHKUMK 6ea-
onacHocth NCB. Metog AC3, onucbiBaEMbIid HUXKe, NMO3BOMAET rpynne, COCTOSALWEA U3 CNeLManuMcToB pasHoro npoduns,
onpegenuts YTE ana dyHkumn 6ezonacHocTu MNMCHB Ha gencTteyowem obbekte. B cocTtas rpynnbl 4OMKHBI BXOOUTL Crie-
aytloLlMe creumanuncTbl:

- oneparop, MMeloLWKiA onbiT paboTel ¢ paccMaTpyBaeMblM MPOLECCOM;

- WHXEeHep — aKcnepT No AaHHOMY MPOLECCy;

- TexHonor;

- WHXEHEP — crneumnanucT B 06rnacTy ynpasneHus npoueccamu,;

- crheumanucT nNo TexHu4eckomy obcrykuBaHWio annapaTtypbl (B TOM YXCMe SNEeKTPUYECKON), MMEoLWUiA ONbIT 3KC-
nryatauun 4aHHOro npouecca;

- cheumanuct B obnacTy aHanmaa pucka.

OOMH U3 y4aCTHUKOB rpynnbl AOMKeH BbiTe 00yYeH npumMeHeHWo MeToda ACS3.

WHhopmauus, Tpebyowasnca ana npumeHeHus metoda AC3, codepuTcs B AaHHbIX, COBpaHHbIX W NONyYeHHbIX B
pesynsTate NpUMeHeHus aHanuaa onacHocTy 1 pabotocnocobHocTn (HAZOP). Ceasb Mexay AaHHbIMK, Tpebyowmmucs
ana npumereHua AC3, n ganHeiMK, nony4YeHHeiMu metogom HAZOP, nokasana B Tabnuue F.1. Ha pucyHke F.1 nokasaHa
TUNM4YHaA hopma, KOTOPYIO MOXHO MCNOMB30BaTh NpyU NpuMeHeHun meTtoda ACS.

Metog AC3 aHanuaupyeT onacHOCTM, 4YToBbl onpedenuTb, TpebytoTesa Ny dyHKkummn BesonacHocTn MNCHB, n ecnn
TpebytoTca, TO OH NO3BONSET ANA KaX4oW 13 Takmx dyHkumi onpegenuts YIB.

F.2 Bnusirowee cobbiTHe

MNonb3ysck BriaHkoM, NpuBeAeHHbBIM Ha pucyHke F.1, onucaHue (NocrnencTeune) Kaxaoro BNUSOLWEro cobelTus, no-
nyyeHHoe metogom HAZOP, 3aHocAT B rpady 1.

F.3 YpoBeHb TAXeCcTU cobBbITUA

[anee cornacHo Tabnuue F.2 BoIBupaloTca ypoBHU THXECTM BNUAOLWEro cobbiTna: Manein (M), cepbeaHbln (S) nnu
3Ha4uTenbHbIA (E) — 1 3aHocsaTea B rpadpy 2 Ha pucyHke F.1.

Tabnuuya F.1— daHHble, koTopbie HAZOP rotoeut ans AC3

MHopmauwms, Tpebyrowascs ana AC3 WHdopmaums, nonyveHHas HAZOP
Brnunanwe cobbitus MNocnencteusa
YpoBeHb TAXKECTN COBBITHSA TaxecTb NOCNEOcTBUNA
WexogHnan npuunHa MpwynHa
BeposTHOCTL BO3HUKHOBEHUST UCXOAHOW NMPUYKUHBI YacToTa BO3HUKHOBEHUSA NPUYUH
Cnou zawmnTel VMcnonb3yemble Mepbl 3aLuThbl
Tpebyemoe gononHuTenebHoe ocnabnexHve PekoMeHayeMble HOBble Mepbl 3aLUMTbl
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F.4 UcxogHble NPpUYMHBI

Bce NPUYXHBIL, MHAUMKMDYKOWKWE NOABNEHWE OnacHOro cobbITUA, 3an1CLIBAKOT B KOIMOHKY 3 Ha PUCYHKE F.1. Brnusto-
wne cobbiTua MOTYT AIMETb MHOIO MCXOOHbIX NMPUYKH, N BaXXHO NEPEHYUCTTNTE X BCEe.

MpuMmeyaHne — EcnM He3aBUCMMbIE CMOW 3aLUKUTLI HE ObINKM OOMKHBEIM 06pa3oM BbibpaHbl, TO 3Ha4YeHus
YacToThl ¥ BEPOATHOCTM OTKA30B MO 3arnpocy He MOoryT ObiTb NEPEMHOXKEHbLI, Kak nokasaHo Ha pucyHke F.1. Cm. npu-
noxexue J.

Ne 1 2 3 4 5 | G | 7 a ] 10 11
Cnon aawursl
Onucanwe YpoeeHe | Micxog- | Bepoar- [O6wuin|QCYT, | Cur- | JononHn- | Dononuvu- | Bepoat- V1B coyHk-| BeposaTt- | Mpumeya-
BMVAKD- |TAXECTH,| HaA HOCTL |MpoekT|F.13.6| Ha- | TensHoe | TenbHbie HOCTE | UMM Be30- |  HOCTh Hue
wero F3 NPWHMHE [MCXOLHOM NPO- nuaa-| ocnabne- |HC3, orpam-| npomexy- | nacHoctu | ocnabne-
cobuiTua,| F.13.2 F.4, |npudanHel|uecea, UMA u| Hue, orpa-|  AeHus, TOYHOMo MNnce, HUA
F.2, F.13.3 | Brog, |F.13.5 T.M., | HAMEHWE |npegoxpadn- cobbitns, F.10, [snwalwero
F.13.2 F.5, F.13.7| accTyna. | TenbHbie B rog, F13.11 | cobbitus,
FA13.4 F.7, F.13.8 knanaHbl, F.7| F.9, B roa
F.139 F.13.10 F.11,
F.13.11
1 MNowapwaqy S OTeyr- | 01 01 | 01 |01 0.1 PRV 0,01 107 102 10-8 Beickoe
3a paspy- CTBUE AasneHve
LUeHKA OXNaM- Bbl3BAET
KOTNOHHbI na- paspylue-
e HWEe Ko-
BOAsI TMOHHLI
2 Moxap na S OTkas 0.1 0,1 0.1 0,1 PRV 0, 01 106 102 108 To e
3a paspy- KOHTYpa
IEHMA ynpae-
KOMOHHbI neHus
napom

[ Ne] I ] I I I [ ] I I I

YpoBHUW TsHxecTn cobblTua: E — 3HaunTensHbll, S — cepbesHbliin, M — mansliii.
BeposaTHOCTb Xxapakrtepuayetcs yucriom cobbiTuii B rog. [pyrue 4yncnosble AaHHble ABNKIOTCA CPeaHUMM BEPOATHOCTAMM OTKa30B
npy HanNU4KMn 3anpoca.

Pucyrok F.1 — Ot4et no pesynsratam AC3

Tabnuuya F.2 — YpoBHU TskecTV BNUAOLWEro cobbiTua

YPOBEHb TAXECTH Mocnencteune

Manbia (M) BoszgencTeune, nepBoHaYanbHO orpaHNYeHHOE NoKanbHOoM 30HOW NoABneHna cobbelTuA ¢ TeH-
OEeHUMEeR K pacLUMpPeHuto NOCNeacTBUIA NMPU OTCYTCTBUKM KOPPEKTUPYIOLLMX OEWCTBIIA

CepbeaHelii (S) OnacHoe cobbITUE MOXET NMPUBECTU K TSHXKEMbIM TpaBMamM UMK K hatansHOMY UCXOomY Kak B
TIOKanbHON 30He, Tak 1 BHe ee

3HaunTenbHbIA (E) OnacHoe cobeiTne, B NATb unn Gonee pas bonee xecTkoe, YeM cepbe3Hoe cobuiTue

F.5 BepoAaTHOCTL NOABNEHUA NCXOAHbIX NPUYUH

YucneHHoe 3HaveHue BepOATHOCTW MNOSBMEHMSA UCXOOHBIX NMPUYUH, U3MepseMoe YNCMOM CoBLITUIA B rod, 3aHOCAT B
rpady 4 pucyHka F.1. TunnyHble 3Ha4eHNA BEPOATHOCTH MOABNEHUA TAKUX NPUYUH NpuBedeHsl B Tabnuue F.3. [ina onpe-
JeneHnst BEPOATHOCTA UCXOAHOW NPUYUHBI O4EHBE BaXKEH OMbIT YNOMWHABLLEWCA rpynnbl CNELWanUCTOB.

3HayeHua B Tabnuue F.3 He JOMKHLI MCMONb30BaTLCA AN KOHKPETHBIX OLEHOK (CM. npumeyaHue 1).

Tabnuuya F.3 — BepoAaTHOCTb NOABNEHWMA UCXOOHBIX MPUYKUH

Hw3akaa OTKas Unn cepus OTKA30B C OYeHb HU3KON BEPOATHOCTLIO MNOSABMEHMs B TeueHue | f< 1074 g 20d
0XKUOAEMOro BPEMEHW XKU3HW 00beKTa, HanpuMep:

- Tpw unu 6onee ogHOBPEMEHHbBIX OTKA30B NPUGOPOB UMK OLLUMBOK ONepaTopa;

- CaMOMpOMW3BOMbHBLIA OTKa3 OTAEMNLHOMO pesepByapa WUnKM MHOro obopyaoBaHWUs
npouecca
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OkoHyaHue mabnuus! F.3

CpenHsa | OTkas unu cepusi 0TKA30B C H3KOI BEPOATHOCTLIO NOSBMNEHMS B TeueHne oxuaae- | 1074 < f< 1028 200
MOFO BPEMEHW *W3HW 0BbeKTa, Hanpumep:

- OTKasbl pe3epBMpPOBaHHOrO Npubopa unu knanata;

- komMBuHaums oTkasoB npubopos 1 owmnbok onepaTopa;

- OOMHOYHbIE OTKa3bl HEBOMLLLIOW TEXHOMOTMYECKOM NUHUK NN UTUHTa

Bbicokas | OTKaabl, KOTOPLIX CriedyeT OXWaaTh B TeYeHUE BPeMeHW Xu3HU obbekTa, Hanpu- | 102 < f< 100 8 200
Mep:

- YTeuKu B NpoLecce;

- OAMHOYHbIE OTKA3bl Npubopa UK Knanawa;

- oLWMBKK YenoBeka, cnocobHble NPUBECTU K BeiBpocaM matepuana

MpuMmeyvyaHuns

1 DanHas Tabnvua npeacTaBneHa B KAYeCTBe MNNCTpauun. YkasaHHble YacToThl He MOryT ObiTe B3AThI B Kadve-
CTBe yHMBepcarbHbIX 4acTOT U He MOTYT MCMONb30BaTbCHA B KOHKPETHBIX OLEHKaX.

2 f— yacToTa MHUUMMpYIoLLIEro cobbITUA (BEPOSATHOCTE MHULUUPYIOLETO COBbITURA).

F.6 Cnow 3aluThbl

Ha pucyHke 2 nokazaHO HECKOMbKO CMOEB 3alyUThbl, KOTOPbIE 0OBIYHO NPUMEHSKT ANS NPOMbILNEHHbIX MPOLec-
cos. Kaxablin cnoii 3awuTel npeacraenset coboil COBOKYMHOCTE TEXHUHYECKUX CPEACTB U/MNv agMWHUCTPaTUBHBIX Mep,
KOTOpble (OYHKLMOHWPYHT COBMECTHO C APYrMMK criosimMu 3auTtel. Crnown 3aluTel, KOTOPLIE BbIMOMHAIOT CBOWU (YHKUMW C
BbICOKOW CTEMNEHbIO HAAEXHOCTM, MOTYT CYMTaAThCH He3aBUCUMbIMU cnoamMu 3awmTel (HC3) (cm. F.8).

[poeKTHbIE peLLeHns, HAanpPaBneHHbIE Ha YMEHbLUEHWME BEPOATHOCTM MOABNEHWNA UCXOAHBIX CODBITUIA, MpUBEeaEHbI
B KONoHKe 5 Ha pucyHke F.1. [MpuMepomM MOXET Crny»WTb MCNonb3oBaHue sawmutHon pybawku onga tpybonposoga vnu
emMKkocTW. Takas pyballka gomkHa npefoTepaliaTe BeIBpoCc matepuana B cryyae HapyLleHWs LENOCTHOCTWM OCHOBHOMO
TpybonpoBoda M eMKoCTU.

B cnegytouwei rpade konoHku 5 Ha pucyHke F.1 npuBegeHa nHdopmauusa, ceazaHHaa ¢ OCYTl. Ecnu koHTyp
ynpaenexus, peanuayembiin OCYT1, npegoTBpallaeT NOSABMEHME OMNAcHOro cobbITUA NpPYM BO3HWUKHOBEHWUU WCXOOHbLIX
MPUYUH, TO Ero BNKSAHWE XapaKTePWU3YIOT 3adaBMNeHHbIM ANs Hero 3HadeHwem PFD (cpegHeit 4acToThbl OTKA30B Npu Ha-
nuyuK 3anpoca).

B nocnegHei rpade KonoHKK 5 Ha pucyHke F.1 yKasblBaeTca BriMsaHWE aBapvnHOW CUrHanMaaumm, Kotopas npmene-
KaeT BHUMaHWe onepartopa U CTUMYNUPYET ero BMeLlaTensCTBO B npouecc. XapaktepHele BenuyunHel BOH3 ans crnoes
3aWuTel NnpuBeaeHsbl B Tabnvue F.4.

3HaueHua B Tabnuue F.4 He OOMmKHBI MCNONBb30BAaTLCA ANA KOHKPETHBLIX OLEHOK (CM. MpUMeYaHue).

Tabnuuya F.4 — TunuyHble 3HadeHua BOH3 cnoes 3awunTel (NpegoTepalleHe U ocnabnexHne)

Cnoii 3awmnbl BOH3
KoHTyp ynpaBneHus 1,0-10-1
PaboTa onepaTtopa (oneITHOrO U B OTCYTCTBUE CTpecca) 1,010 go 1,0-102
PaboTa onepartopa B yCNoBWsaX CTpecca 050010
Peakuuns onepaTtopa Ha aBapuiHYIO CUrHanU3awuuo 1,0-10~1
[OaBrneHne BHYTPU COCYAQ, Bbl3biBaeMOe BHYTPeHHUMU u | 107% UM MeHblue, eCNM COXPaHAEeTCH LeNocTHOCTh
BHELUHWUMUW NMPUYMUHAMU, MPEBLILLAET MAKCMMansHO BO3MOX- | EMKOCTU (T. €. KOPPO3usA NoL4 KOHTPONEM, MHCMEKUNIO U
Hoe 06cnyXMBaHUE NPOBOAAT COrMacHo pacnucaHuio)
MpumevyaHue — Yucna e Tabnuue F.4 npeacTasneHbl B KQYECTBE UNMKOCTPaLMK U3 AManas3oHa 3Ha4YeHWn, Ko-

TOpbIE MOTYT NOABUTLCA NPK OLEHKax. YKazaHHble 3HAYEHUS HE MOoryT 6bITb B3ATHI B Ka4ecTBe YHUBEPCAarbHbIX HacTOT U
He MOTryT MCNONb30BaTbCA B KOHKPETHbLIX OLEeHKaX. BEDOHTHOCTM owmbok Yyenoeeka MoryT ObITb COOTBETCTBEHHO OLIEHEHbI
Ha MH,ELHBVI,EI,yaJ'IbHDI‘fI OCHOBe.

F.7 JononHuTenkHoe ocnabneHune

OcnabngLume crov OTHOCAT K OOHOW M3 Tpex KaTeropuii — MexaHu4yeckune, CTPYKTYpHbIe W npouenypHble. MNpu-
Mepamun MOryT CIY»KWUTb:

- ycTpoucTtBa cbpoca gaBneHus;

- orpaxgeHus;

- OrpaHWYeHHbI gocTyn.
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Ocnabnawwue crnoy MoryT YMeHbLIUTb TSXKECTb HeXenaTerbHOoro cobbiTUsA, HO He NpeaoTBpallakT ero nosiene-
HUs. MpUMepamMu MOryT CryXuTb:

- CUCTEMA NOXapOTYLUEHUA NPWU NOSIBNEHUMU OTHS UMW ObIMA;

- NOXapHasa curHanuaauus;

- Mepbl N0 3BaKyauun nepcoHana.

[pynna cneuwnanucTos, 3aHumatowanca AC3, gorpkHa onpegenute cooTeeTcTByOwme BOH3 ona Bcex ocnabnsto-
LWKUX CIIOeB 3allnTbl U NepedncnuTb WX B rpade 6 Ha pucyHke F.1.

F.8 HezaBucumMble criou 3allnThl

Crou 3alunThl, YOOBMETBOPSAKLME KPUTEPUAM ONA He3aBMCUMbIX croeB 3awmTsl (HC3), 3aHocaT B rpady 7 Ha
pucyHke F.1.

[na Toro 4Tobkl CrOW 3aLUKTLI CYUTANCA HE3ABUCUMBLIM, OH [OIMKEH YA0BNETROPATL CNEAYHOLMM KPUTEPUAM:

- 3awmTa nomkHa obecneymBaTh 3HaYUTENBHOE (MUHUMYM B JECATE pa3) CHYKEHWE ONpeaeneHHoro pucka;

- (hyHKUMSA 3aLUNThl OOMKHA BLINOMHATHCA C BLICOKOW cTeneHbto rotoBHocTh (0,9 1 Bonee);

- CNOW 3aWunThl JomKeH obnagarb CneayownMy BaXKHLIMKW XapakTEPUCTUKaMK:

a) cneuundpuka — HC3 npoekTupyeTcs crieynansHo Ans Toro, 4Tobbl NpedoTBpaTuTh UK ocrnabuTe nocneacTBus
OOHOT0 MOTEHUMAarNbLHO OMacHoro cobbiTUS (HanpuMep, HeynpaBnaeMasn peakuus, BblOpoc TOKCUYHOTO MaTtepuana, pas-
repMeTM3auma annaparta, noxap). [MpuymH BOZHUKHOBEHWS 3TOWM ONACHOW CUTYaLuM MoxeT ObITb MHOTO, W, CrefoBaTenb-
Ho, genctere HC3 MOXKET npomcxoanTs MO MHOTMM CLIEHAPWAM, BEI3BAHHLIM MHOTOYUCINEHHBIMW UCXOAHBIMU COBLITUAMY;

b) HezaBucumocTe — HC3 He 3aBUCUT OT Apyrux CNoeB 3alinThbl, CBA3@HHLIX C TOW e BbIIBNEHHOW ONaCHOCTLIO;

C) rapaHTusa HagexHoOCTU — MOXHO paccuuTeiBaTh, YTo HC3 ByaeT BbINOMHATE NpeaHa3HavyeHHble Ans Hero hyHK-
uui. [Npy ero NpoOeKTMPOBaHUKN YYUTLIBAKOT KaKk CriyYaHble, Tak M CUCTEMaTUYECKNe OTKasbl;

d) npoeepsemocTe — HC3 nomkeH obneryats npoBeAeHWe perynspHoro NoATBEMKAEHUS COOTBETCTBUA YHKUMIA
3awunThl. [Mpr aTOM HEOBXOOUMEI NPOBEPOYHLIE UCMLITAHUA U 0BCNyKMBaHUE cucTeMbl Be3onacHoCTU.

Tonbko Takne cnow 3alnThbl, KOTOPbIE NPONAYT UCMbITAHUS HA COOTBETCTBME TpeboBaHNAM 3KCMNyaTauuoHHOW ro-
TOBHOCTW, CNELMPUKN, HE3ABUCMMOCTH, rapaHTU1 HaAEKHOCTW M NPOBEPAEMOCTH, MOryT BbiTb KnaccutuunpoBaHbl Kak
HEe3aBUCUMBIE.

F.9 BeposATHOCTL NPOMEXYTOYHOro cobbITUA

BepoAaTHOCTE NPOMEXYTOYHOMO COBbLITUA MOACHUTLIBAIOT YMHOMKEHWEM BEPOATHOCTU NOABNEHNS UCXOQHOW NpUYu-
Hel (rpadha 4 Ha pucyHke F.1) Ha 3HavyeHwe BOHS3 gnqa cnoee sawutel 1 ocnabnenwa (rpadel 5, 6 u 7 Ha pucyHke F.1).
HalineHHoe 3HauyeHWe UMeeT pasMepHOCTE YUCna coBbITUI B rofd, U ero 3aHocAT B rpady 8 Ha pucyHke F.1.

Ecnv BepoATHOCTE MPOMENKYTOYHOTO COBLITUA MEHbLUE, YEM KOPMOPaTUBHLIN KpUTEpUiA ANs COBLITUIA 3TOM0 YPOBHS
TSXECTH, TO AOMNONHUTENBHbIE CIION 3aWuThl He TpebyloTes. [lanbHenlee CHUKEHWe pyucka creqyeT NPOBOAUTL C yHETOM
9KOHOMMUYECKOW LienecoobpasHocTy.

Ecnv BeposTHOCTb NPOMEXYTOYHOro coBbITUA BonbLue, YeM KoprnopaTUBHLIA KpUTEpUI ANA cobbITUA 3TOMO YPOBHS
TAXecTH, To TpebyeTca JanbHellwee CHXeHWe pucka. [Neped Tem Kak peluuTb BOMPOC O BBeAeHWW AOMNOMHWUTENbHOMo
cnos 3awuTkl B Bude NCB, cnegyeT paccMoTpeTk BO3MOXHOCTb MCNOMNb30BaHWS METOAOB W peLleHnin, obecnevmBaroLmx
Gonblwyto 6esonacHocTb. lNpexae Yem NpUMEHATE OOMONHUTENbHEBIE CroW 3alMThl Ha ocHoBe [1CB, Heobxogumo pac-
CMOTPETL METOALI U pelueHns, 6esonacHbie B cBoel ocHoBe. [pu 3Tom AaHHble Ha pucyHke F.1 oBHoBRsioT, npor3sogaT
nepepacyeT BEPOATHOCTH MPOMEXYTOHHOrO CoBbITUA U CpaBHEHWE HaOEeHHOr0 3Ha4YEeHWs C KOPNOPaTUBHbLIM KpUTEPUEM.

Ecnv BennunHy BepoATHOCTH NPOMEKYTOYHOIO COBLITUA He yaaeTes caenaTbh MeHbLUEN, YeM KOpPropaTUBHBIA Kpu-
Tepui, To Tpebyetca npumerHnTs MNCBE.

F.10 YpoBeHL nonHoTbl chyHKUMK 6e3zonacHocTy NCHB

Ecnv okasblBaeTcsi HeobxogMMbIM BBECTW HOBYIO yHKUMIO Be3sonacHocTu MNCHB, To cnegyet nodcymTath Tpeby-
€MblA YPOBEHbL €e MOMNHOTLI. [Ns 3Toro BenuYMHY KOprnopaTuBHOIO KpUTepus ANs 3a0aHHOro YPOBHSA TSXECTU CobbITUS
HeobxoOMMo pa3gennuTb Ha BENUYMHY BEPOATHOCTY NPOMeXyToYHoro cobeitua. 3HaveHne BOH3 ana dyHkumm Besonac-
HocTu NCB, nexallee HWXe HaWOeHHOro B pesynkTate AeneHUa 3HaYeHUs, NPUHMMAaloT kak makcumansHoe anga [NCE u
3aHocAT B rpadpy 9 Ha pucyHke F.1.

F.11 BeposiTHOCTb ocnabneHus BnusilowWero cobbITUA

[anee nogcunTeIBaOT 3HAYEHWE BEPOATHOCTM ocnabneHva BNusiowero cobeitya. [na atoro 3HavyeHus rpad 8 u 9 Ha
pucyHke F.1 nepemHoOxaloT, n pesynstart 3aHocaAT B rpadpy 10 Ha pucyHke F.1. 3Ty npouenypy npogomkaloT 4o Tex nop,
noka rpynna crneynanucToB He pacCcYMTaeT BepPOATHOCTM ocnabneHusa cobuiTuiA AnsA Bcex 0bHapyKeHHbIX BMUSKOLINX CO-
ObITHIA.

F.12 MonHbIKA pUckK

B kayecTBe 3akMouUTENLHOrO Wara cnenyet CNoXWTb BEPOATHOCTH ocnabneHus BNUSIOLLMX CODLITUIA ANS BCEX CO-
BbITHiA C Cepbe3HbIMU 1 BBICOKMMK YPOBHAMMW TAXKECTW, Bbl3blBAaKOWKWMEe OOHY U Ty Ke ONaCHOCTb. Hanpmmep, BEPOATHOCTU
ocnabneHns BNUKALWKMX CoDbITUIA ONg BCeX COBLITUIA C Cepbe3HbIMKU N BbICOKMMW YPOBHAMK TAXECTW, Bbl3blBalOLWKMX MNO-
’ap, CNoX1WTe M UICNONb30OBATEL B cbopmyne BMOa:
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puck dhatankHOro ncxoda npu noxape = (obLlas BeposATHOCTL ocnabneHns BAMSAILWMX COBbITWIA, CBA3aHHBIX C Bbl-
Bpocom BocnnameHsaloLWeroca Marepvana) x (BeposiTHOCTb BO3ropaHns) X (BepoATHOCTL NpebbiBaHUA Nioger B onacHou
30He) x (BepOATHOCTL haTanbHOro ucxoaa npu noxape).

[anee cnegyeT CNoXMTb BEPOATHOCTM OcNabneHnsa BAMSAIOLWUX COBBITUI Ong BcexX cobbITUIA C CEPEE3HBIMU 1 BbI-
COKMMM YPOBHAMW TSXKECTH, CBA3AHHbBIX C BbIBPOCOM TOKCUYHBIX MaTEPUANoB, M UCMOMb30BaTh B aHaNorM4Hon opmyne:

pWCK haTanbHOro Ncxoaa npwv Bolbpoce TOKCMYHBIX MaTtepuanos = (0bwan BEpOATHOCTb ocnabneHus BAMAIOLLMX
COOBITUIA, CBA3AHHLIX C TOKCUYHBLIMK BbiIDpocamMK) X (BEpOATHOCTL NpebbliBaHWsA Mogen B ONacHon 30He) * (BepOATHOCTL
daTanLHOro UCXo4a BCMeAcTBME TOKCMYHOMO Bblbpoca).

OKkcnepTHas oueHka crneuuanncta no aHanuv3dy PUCKOB WM 3HaHWA Tpynnbl CNELManucToB UrparT BaXKHYIO ponb B
YTOYHEHWW W apanTauuy NepevyncrnerHbIX Bellle nokasartenei B hopmMynax K ycrnoBusmM W npakTuke paboTel o6bekTa, a
TakkKe K 06LWecTBy, NogBepraeMomMy OnacHoOCTH.

Tenepk MOXHO onpeaenuTb NOMHBIA PUCK ANSA KopnopaunK, CBA3aHHbIW C AaHHbIM npoueccoM. [1na atoro cnegyet
06beanHWTE pe3ynbTaThl, MONyYeHHbIe pacyeTHbIM NyTEM MO NPUBEAEHHbLIM Bhille hopmMynam.

Ecnv nony4yeHHoe 3Ha4yeHWe COOTBETCTBYET KOPNOPaTUBHOMY KpUTEPWIO ANS NepcoHana, noggeprarLerocs onac-
HOCTW, UNU MeHbLUe ero, To AC3 MOXHO cuuTaTh 3aBeplueHHbIM. OgHaKko NocKonbKy NepcoHan MoXeT NoaBepraTbCs pu-
CKYy TalKe CO CTOPOHBI APYrMX YCTAHOBOK W NPOEKTOB, TO NPEACTaBNAETCH pasyMHbIM MPOBECTU AanbHelwee ocnabnexune
1 CHXKEHWE p1CKa, ECMM 3TO OKAXKETCH 3KOHOMWYECKKU OnpaBOaHHbIM.

F.13 NMpumep

F.13.1 O6wwne nonoxeHus

Hwxe npuBedeH npumep npUMeHeHWUs meTtogonorm AC3 NMo OTHOLWEHUKO K OnacHOMY CODbITUIO, BLIABNEHHOMY
meTonom HAZOP.

F.13.2 Bnusawuee cobbiTUE U YPOBEHL €ro TAXeCTU

MNycTb ¢ nomowbo metoga HAZOP BbISBMNEHO, YTO OTKIIOHEHWE BLICOKOrO JAaBMNEHUS B peakTope NMonumMepusaumm
NepuoanMYeCcKoro OENCTBNA ABNAETCA onacHbiM cobbiTuem. PeakTop 13 HepxkaBetoLLen cTany coegnHeH nocrneaoBaTenb-
HO C HacaZo4YHOW KONMOHHOW M3 NNacTMacChl, apMUPOBAHHOW CTANbLHOW HWUTBIO, U KOHOEHCATOPOM, BbIMOMHEHHbIM U3 He-
pxaeewulel ctanu. TpewuHa B apMUPOBaHHOW Hacag04HOM NIacTMacCOBOW KONOHHE MOXET NPUBECTM K BbIDPOCY BOC-
NnnamMeHsALErocs rasa, Yto, B CBOK O4epelb, MOXET Bbi3BaTb NOXap NpW HaNMYUKM MCTOYHKMKA BOCMnamMeHeHus. [pynna
cneunanvcToB, Nonbaysack Tabnuuel F.2, ycTaHoBWMa, Y4TO cOBbITUE OTHOCWTCS K YPOBHIO TSKECTWM S (CepbesHblil), no-
CKOMNbKY OHO MOXET NMPUBECTU K CEPLE3HLIM TPaBMaMm 1 faxe atarnbHOMY UCXO4y B ONacHoW 3oHe. Brnvswllee cobbitue
W ero TAXKeCTb BHOCAT COOTBETCTBEHHO B rpadbl 1 v 2 Ha pucyHke F.1.

F.13.3 UcxogHble NPUYUHBI

Metogom HAZOP 6binu 3achMKCUpoBaHbl ABEe MCXOAHbIE MPUYMHBLI MOBLILLEHNA OAaBNEHWUA: NpeKkpalleHne nogayu
oXnaxaarwLlei Boabl B KOHOEHCATOP W 0TKa3 KOHTypa ynpaeneHus napom B peaktope. Obe aTW NpUYnHbLI BHECEHLI B rpa-
¢y 3 Ha pucyHke F.1.

F.13.4 Bo3aMOXHOCTb UCXOOHbIX CODBLITUNA

lNpekpalleHne nogayv oxnaxgaroLLen Boabl Ha AaHHOM NpeanpUATIN NPOVCXOAWT, KaK NoKa3biBaeT NpaKkTuKa, OAWH
pa3 B 15 net. [pynna vccnegosaTtenen B KAYECTBE KOHCEPBATMBHOW OLEHKN MPWHAMA, YTO NpeKpalleHne nogaqy oxnax-
Jarolleln Bogbl NpoucxoauT oauH pa3 B 10 net. B rpadpy 4 Ha pucyHke F.1 BHocAT 3HadeHue 0,1 cobbeiTuin B rod. lMpea-
CTaBNAETCA pa3yMHbIM NPOCNeOUTh 40 KOHLUA BUAHWE 3TOW NPUYKUHBI M MWL 3aTeM 0BpaTUTLCA K OPYTol NpU4MHe — K
OTKa3y KOHTypa ynpaeneHus napoM B peaktope.

F.13.5 NpoekTupoBaHve cnoes 3aWUThbl

INpou3BoACTBEHHAs 30Ha Obina CNpoOeKTUPOBaHA B COOTBETCTBMM C MPUHATON Knaccudukaumned NpUMMeHEHUS arek-
Tpuyeckoro 060pyaoBaHUA BO B3pbIBO3aLLUMLLIEHHbLIX 30HaX, U ANA HEE peann3oBaH NnnaH ynpaeneHus 6e3onacHocTeio. Of-
HUM M3 3NEMEHTOB 3TOrO NNaHa sSIBNSETCA yrpaBneHne npoLeaypoir 3aMeHbl anekTpuyeckoro obopyaoeanua. Mo oueHke
rpynnel AC3, puck BocrnnameHeHus cHmkaeTcs B 10 pa3 bnarogaps ynpasneHuio npouegypamm sameHsl. CneaosartensHo,
BNUsHWe aToro dpaktopa paeHo 0,1. 3To 3Ha4yeHue BHOCAT B rpady «OBLLMIA NpoeKT npouecca» KOMOHKN 5 Ha pucyHke F.1.

F.13.6 OCYN

Bricokoe gaBneHue B peakTope ConpoBoXaaeTcs BblCOKoW Temnepatypoir. B OCYI npegycmMoTpeH KOHTYp ynpas-
NeHus, KOTOPbIA M3MEHAET nodady napa B pyballky peakTopa B 3aBUCMMOCTKW OT TeMnepaTypbl B peakTtope. Ecrnv tem-
nepatypa B peakTope NpeBbIaeT 3agaHHoe 3HavyeHue, To OCYT npekpatuT nogayy napa B pybaluky peaktopa. Tak Kak
npekpalleHve nogadv napa cnocobHo npegoTBpaTMTh Bhicokoe AasrneHue, To OCYI asnaetca cnoem szawmtel. OCYT]
SBNSETCA OYEHb HAOEXHON UMPOBOA CUCTEMOI YyNpaBneHus, 1 ONepaTUBHbLIA NepcoHan HUKorga He Habnaan oTkasa,
B pea3ynerarte KoToporo nepectan bbl paboTate KOHTYP ynpaeneHus Temnepatypoi. [pynna AC3 npuHUMaeT pelueHue,
uto BOH3 coctaensaet 0,1, u BHocuT 3HadeHune 0,1 B rpady «OCYI» konoHku 5 Ha pucyHke F.1 (0,1 — 3To MUHUMAanNbHO
gonycTtumoe 3HadeHue ana OCYI).

F.13.7 ABapuirHaa curHanuvsauuma

Cwuctema MMEET B CBOEM COCTaBE [aT4MK pacxofa oxNaxaalolei Boabl B KOHAEHCATop. JTOT AaTYMK NMOOKMOYEH K
pasHbim Bxogam OCYI v koHTponnepa perynvpoBaHua Temnepatypsbl. [1py Manom noToke oxnaskaaroLlen BoAabl B KOHOEH-
catop cpabarbiBaeT aBapuiiHaa curHanuaaums, Tpebylolan oT onepaTopa BMELATECA B XO4 NpoLecca U NepekpbITb nogaqy
napa. ABapuiiHaa CUrHanM3aUus MOXET CUHMTATbCA CMOEM 3alUMThbl, Tak Kak OHa pa3MeLlaeTcsa B APYroM Mo OTHOLUEHWIO
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K KOHTYPY perynupoBaHusa TemnepaTypsl KoHTpornepe OCYTI. pynna AC3 npuMHMMaeT pelleHue, 4YTo KU B 3aTOM cry4ae
CPEeOHIO BEPOATHOCTL OTKa3a Mpy 3anpoce MOXHO NpuHATL paBHow 0,1, Tak Kak onepaTtop BCerga HaxoduTcs B onepa-
TopckoM nomelleHun. B rpady «CurHanuaauma» kornoHkn 5 Ha pucyHke F.1 3aHocaT 3HadeHuve 0,1.

F.13.8 JononHuTenbHoe ocnabneHuve

Bo Bpema paboTel ycTaHoBKW focTyn B pabo4yyto 30Hy orpaHuyeH. ObenyuBaHne Npon3eoasaT TONbKo B Te nepu-
ofebl, korga obopygoBaHne ocTaHoBNEHO M oTKNoYeHo. [Nnax BesonacHoro BegeHus npouecca Tpebyert, 4Tobbl BCce nvua,
He OTHOCSILLMECH K onepaTMBHOMY NepcoHarny, oTMevanuck Npu Bxoge B pabovee nomMelleHne 1 npegynpexaany o CBoem
npuxoge onepartopa. [pynna AC3 nonaraeT, 4TO HanW4yne Taknux YCUNEHHbIX OTpaHWYeHin JOCTyNa NPUBOAUT K CHWMKEHUIO
pycKa Ana onepaTMBHOMO NepcoHana Ha nopsgok. MNMoatomy B rpady 6 «[JononHuTtensHoe ocnabnexnne, orpaHuyeHne no-
cTyna» Ha pucyHke F.1 BBogaTt 3HaveHue 0,1.

F.13.9 He3zaBucumsii(e) cnoun(m) awmtel (HC3)

PeakTop obopygoBaH npefoxpaHuTenbHbIM KanaHoM, paccyMTaHHbIM Takum obpasom, 4Tobbl MponycTUTeL BeCh
obbem rasza, obpasoBaBLUerocs 3a Nepuwod MOBbILEHWSA TemnepaTypbl U AaBNeHWUs, BbI3BaHHOMO OTCYTCTBMEM OXMa-
pawolei sogsl. Janee ¢ y4eToMm 3anacoB WM cocTaBa maTtepuwana bein oueHeH BKNah NpeaoXpaHUTENBHOMO KnanaHa B
CHWKeHWe pucka. MocKoneKy npeqoxXpaHuTensHbI KnanaH HacTpoeH Ha AaBMneHvne HWKe pacyeTHoro AaeneHus gpubep-
rmaccoBOW KOMOHHBI M owKnbka oneparopa, B pe3ynsrare KOTOpOoW KOMoHHA BO BpeMs paboTel Beina 6bl n3onupoBaHa ot
NPeaoXpaHUTENBHOrO KnanaHa, HeBO3MOXHa, TO NPefoXpaHUTeNbHbIA KnanaH paccmaTpyBaeTca Kak cnoun 3awmuTel. Cam
NpefoxpaHUTENbHbIN KnanaH 4eMOHTUMPYIOT W UCTLITEIBAKT KaxXdbli rod, U HU pa3y 3a 15 net paboTtekl He Habnioganocs
3abuBaHus knanaHa Unu cMexHbIx Tpy6. Tak Kak npefoxpaHUTenbHbIN KranaH cooTBeTcTByeT kputeputio HC3, To Ha oc-
HOBaHWW PacCMOTPEHHOrO Bhile onbiTa paboTbl N onyGNMKOBaHHbLIX MPOMBILLNEHHBIX AaHHBIX 3Ha4YeHWe BOHS3 npuxsaTo
paBHbiM 0,01 n cooTBeTCTBYIOLEE 3HAYEHWE 3aHeceHo B rpadpy 7 Ha pucyHke F.1.

F.13.10 BepoATHOCTbL NPOMEXYTOUYHOro cobbITus

Yucna, 3aHeceHHble B MEPBYI0 CTPOKY BCeX rpady, NepemMHOXaloT, M pe3yneTaT 3aHoCAT B rpady 8 «BepoaTHocTb
NPOMeEXyTouHOro cobbiTus» Ha pucyHke F.1. [pouaseneHmne 3TMX BENMUYMH B HACTOSALLEM Npumepe cocTaenseT 1077,

F.13.11 TICB

OcnabneHue U CHWXKeHWe pucka, NonydeHHble Bnarogapa CnosM 3aliMThl, OKa3bIBAKTCH OOCTATOYHBIMK, YTOObI
YAOBNETBOPUTE KOPNOPaTUBHOMY KpuTepuio. MoxHO, ogHako, nonyynTh AansHelhwee ocnabnexdve, npuyem npyv MUHU-
ManbHbIX 3aTpartax, MOCKOMNbKY B CUCTEME MpedycMOTpPEeHbl AaTHMK 4aBNeHns B cocyde, a Taikoke COOTBETCTBYHLWAn Cur-
Hanusauusa B OCYT. pynna AC3 nprHUMaeT pelleHne BBECTU A0MONHUTENbHYK yHKUMIo Be3onacHocTu MNCH, koTopas
COCTOMWT 13 BbIKMKYATENSA W pene, NpekpallarLmx nogady nuTaHusa Ha CoNeHoUAHLIN KnanaH, CBA3aHHbIN ¢ KnanaHoM Ha
NUHWKM Nofdadn napa B pyballky peakTopa. 31a pyHkUuuA BesonacHocTM MNCHE pa3pabatkiBaeTcsa Ans Hanbornee HU3KOro
3HavyeHua auanasoHa YIb 1, u ee BOH3 pasHa 0,01. 3Hayenue 0,01 BHocaT B rpadpy 9 «YTB dyHkumm 6esonacHocTu
MCB» Ha pucyHke F.1.

3arem paccyuTbIBalOT BEPOSATHOCTM ocnabneHus Bnvsowwero cobbiTus. 3TOro AOCTUrakT NyTem NepemMHOXeHWst
yucen B rpachax 8 u 9. Peaynerart, paeHblit 1-10-9, 3aHocaT B rpady 10 Ha pucyHke F.1.

F.13.12 Cnepywwan dyHkuun 6esonacHoctu NCB

3arem rpynna AC3 paccmaTtpyBaeT BTOPYH WCXOOHYK MpWYMHY (OTKa3 KOHTypa ynpaeneHus pacxofom napa B
peakTope). BeposATHOCTh OTKasa ynpaensaLLero knanada onpegensioT no Tabnuue F.3, n B rpadyy 4 «BepoatHocTe uc-
XOOHOW NPWYKHBI» Ha pucyHke F.1 BHocaT ymcno 0,1.

Cnow 3awuTbl, NpegycMoTPeHHbIe MpY NPOEKTMPOBaHWM NpoLecca, aBapuiHan curHanui3aunsa, JononHUTeNb-
Hoe ocnabnenue 1 NCHB — Bce aTo TakKe CNYXWUT 3alLMTOW NpM OTKa3e KOHTypa ynpaeneHWa napoMm. EANHCTBEHHBIN
OTCYTCTBYIOLUMIA CMOI 3almMThl — 3To OCYI. Mpynna AC3 paccuuTbiBaeT NPOMEXYTOYHYH BEpOATHOCTL (1-1078) u
BEPOSATHOCTL ocnabnenus enusowero cobeimua (1-1078). 3T BENWYMHBI BHOCAT COOTBETCTBEHHO B rpacel 8 u 10
Ha pucyHke F.1.

pynna AC3 ByaeT npogomkaTb aHann3 4o Tex nop, noka He 6yayT pacCMOTPEHbI BCe OTKMNOHEHWUs, 0BHapyXeHHble
meTonom HAZOP.

3aknounTEnNbHBLIN LWar — CrnoXeHWne BeposaTHOCTEN ocrnabneHns BNUsaoWNX cobbITU Ana cobbiTUiA ¢ cepbe3HbIMU
1 BbICOKMMI YPOBHAMMW THKECTM, KOTOPLIE BbI3LIBAIOT TY e OMacHOCTb.

B HacToswem npumepe, ecnu Bbl A4na Bcero npouecca beino BeIABNEHO TOMBKO 04HO Bnuaolee cobbiTue, aTa Be-
nuamnHa Beina 6bl paeHoi 1,1 1078, Tak kak BEpOATHOCTL BOCMNaMeHeHns Bbina paccyutana no AaHHsiM npoekra (0,1), a
BEPOATHOCTL NpebbiBaHnsa Nogein B 0NacHoM 30He C Y4eTOM AononH1TensHoro ocnabnexns coctaenset (0,1), To ypaBHe-
HVe Ona pucka gatanbHOro MCxo4a, Bel3aBAHHOMO NOXapoM, CBOANTCA K criedyoLemy:

pWcK chaTaneHOro ucxoda oT noxapa = (obLas BeposTHOCTE 0CNabneHna BNUALWMX COBbITUIA, CBA3aHHBIX C Bbl-
©pocom BocnnaMeHsAoLWeroca matepurana) ¥ (BepoaTHOCTb NnonyveHusa patansHon TpaBmMel npy noxape = 0,5)

unn puck haTansHoro ucxoaa ot noxapa = (1,1-1078)+(0,5) = 5,5- 1079,

3TO YACNO HUKE KOPMOPaTUBHOTO KPUTEPUS ANA AaHHOW ONacHOCTW, U JanbHelLllee CHbKEHNE pUcKa He ABNSETCH
3KOHOMMYECKN onpaedaHHbIM. Takum obpasom, paboTy rpynnbl AC3 MOXHO CHMTaTb 3aBEpPLUEHHON.
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MpunoxeHne G
(cnpaBouHoe)

AHanus cnoes 3alKUThI, Ucnonb3ya MmatTpumuy puckKa

G.1 O6wWwuKe nonoxeHUsa

Mpunoxenwe G onuckIBAET METOA OLEHKWM ONAacHOCTEN M PUCKOB, KOTOPBIM MCMOMNb3YET aHanu3 Croes 3alliuThl
(AC3), uTobkI onpenennTs yHKUMK Be30NacHOCTU, KOTOPblE YMEHLLUAKT YacToTy COBLITUA, CBA3AHHLIX C HAPYLLUEHUEM
LeNoCTHOCTH NepBMYHOW 3awuTHo obonoykn (LOPC), oo gonyctuMoro ypoBHSA. [aHHbId MeTod cnocobeTByeT npume-
HEHWIO NpedBapuTENbHLIX Mep 3aluWThl, KOoTopele npegoTepawakT LOPC, HO OH no3eonseT no mepe HeobXxogumocTu
paccMaTpuBaTe CUMCTEMbI CMAMYEHWS NOCNedcTBWMIA. Ecnn cucTembl CMSArYeHWa NocneacTBUIA peanv3oBaHbl, TO OaHHbIA
meTog TpebyeT Bonee TOYHON OLEHKW pesyneTaTa, MoNy4YeHHOro OT pa3BepThiBaHWSA CUCTEMbI CMArYeHUs. Tak Kak gaHHbIn
MEeTOA He onpedenseT YacToTy yuwepba, ceasaHHoro ¢ LOPC, To oH He paccmaTtpuyBaeT ycrnoBus cobeiTuid nocne Beibpoca,
Takne Kak BePOATHOCTb BOCMNAMEHEHWS UMW HAXOXKAEHWSA B ONACHON 30HE. JTO ynpoLwaeT MeTOA U HauenueaeT KoMaHay
oueHkn Ha cokpalleHre cobeitun LOPC nocpencTtBom yyeta 6e3ocnacHoCTV B MPOEKTHLIX PELLEHMAX, 8 Takke npeaeapu-
TEMbHbIX CMOEB 3aLUNTHI.

[aHHeI MeToq Ucnonb3yeT MaTpuuy pucka, YTobel chopMUpoBaTE KPUTEPUW PUCKa ANS KOManael oueHki. Matpu-
ua pucka kanwbpyetcs, 4ToBbl y4ecTb CEPbE3HOCTL NOCNEACTBMSA, BO3MOXHOro B pesynstate cobeitna LOPC. Kputepuu
CBA3aHbl ¢ 6e30NacHOCTLI0, 9KONOrMEN U NOTEPENA 9KOHOMWYECKOrO NoTeHUMana.

[aHHbI MeTon uccnenyeT onacHele cobbITUg, onpefeneHHsIe ¢ MOMOLLBI Mtoboro MetTofa uaeHTUdUKaUMm onac-
HOCTW, NOAXoAsALLero Ans onpedeneHHol CTaguu XKN3HEHHOTO LuKna npouecca. Kak MUHUMYM, B pesynstaTte ugeHtudm-
Kauum onacHOCTW AOMKHE! BbITe ONMcaHbl onacHble coBBITUA, ANA KOTOPLIX Obina BeINOMHEHa X OLEHKa, U A0MKHa BbITh
onpegeneHa ncxogHaa NpUYMHa (NpUYMHbl) U Mepa (Mepbl) 3aWwunThl, KOTOpas(ble) NpenoTBpaLaeT(ioT) MnM cMar4aeT(ioT)
ato cobbiTue (cobbiTvA).

OueHka pucka BbinonHaeTes, uononb3ya AC3, rae onpegenseTcsa PUCK NPoUEecca W BbINOMHASTCA €ro CPaBHEHWE C
[ONYCTUMbIM PUCKOM, KaK onpegeneHo nonykonuyecTBeHHOW MaTpuuei pucka. Ecnu puck npouecca Bbile 4onycTUMOro,
TO onpedensloTca gyHkUMM Be3onacHoCTX W pacnpedensioTca No HesaBUcUMbIM criosm 3awmTel (HC3), kak nokasaHo
Ha pucyHke G.1 (apantuposaH w3 CCPS, 2007). Hekotopele HC3 aBnawTca npegoTBpallalowmmn M HanpasBneHsl Ha
npegoTepalleHve onacHoro cobeitus. Opyrue HC3 apnatotca ocnabnaolmmm 1 HanpaeneHsbl Ha CHKeHWE ywepba, Bbl-
3BaHHOMO ONAaCHLIM COBLITUEM.
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PucyHok G.1 — Mpadhmyeckoe npenctaBneHve CrioeB 3aluThl, NOKasbiBaloLee NpegoTepaLlanLmne
1 ocnabnsowme HC3
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[aHHbln MeToq nogaepxunBaeTt Boibop npegoTepawatowmx HC3, KoTopble CHUMXAaKT 4acToTy ONacHOro co-
ObITUA (HanpuMmep, HapyleHWe LenocTHOCTU NepBMYHON 3aluTHOW 0BonoYvykm unu noepexgeHve obopynoBaHus).
Mcnone3oBaHve nwoboro cnosa 3alwuTel TpebyeT AONOMHUTENBHOMO PacCMOTPEHWSA BTOPWYHOrO NOCMEACTBUSA, KOTOpoe
cnegyet B pesynerarte ero yenelwHon paboTtel. 3To ocobeHHo BaHO Ana cMardatowmnx HC3 (cm. war 7 Huke).

Mocne 3aBepLueHus nccrnegoBaHusa cchopMMpoBaHHbIM YHKLMAM BE30NacHOCTM pacnpedensroTcs 3Ha4eHus CHU-
EHWA pUcKa B COOTBETCTBMMW C PEKOMEeHOAUMAMMW, KOTOpbIe ycTaHoBMeHbl Ana kaxgoro tuna HC3 u cBA3aHHOM C HUM
dyHKUMK. Ecnu cHUxeHue pucka onpefeneHo Ansg MNCB, To aTo cHuxeHWe pucka npuBoauT K 3HaveHuto YIb B cooTBeT-
cteum ¢ M3K 61511-1, Tabnuua 4.

[aHHbI MeToa He paccMmaTpyBaeT NPOAOCMKUTENBHOCTb PEXUMOB paboTkl NpY BbINOMHEHWM aHanusa pucka (no-
crnefoBaTenbHblid, NAKETHBIA, MYCKO-HANaA04HLIN PEXUMBl UMK pexkuM obcnyxueaHua). B aaHHOM METOAE pUCK Kawaoro
paboyero pexuma OomkeH OblTe CHWXEH 40 OOMYCTMMOW 4acToThl HE3ABMCUMO OT KONMUYECTBa BPeMEHW BbINOMHEeHNUs
npouecca B KOHKPETHOM paboyem pexume.

HonycTumas yactoTa onacHoro cobblTMA onpeaenseTcsa OLeHKOoW NocneacTens HanxyaLlero BeposiTHOIO CLeHapus
C TOYKW 3peHUA BNUAHUSA Ha 300poBbe U Be3onacHOCTE NepcoHana 06bekTa v rpaXaaHcKoro HaceneHus, BO3AeUcTBIA Ha
OKpY’KaloLLyto cpeay W BNUSHWA Ha 3KOHOMMKY (COBCTBEHHOCTL M CHWKEHWe AenOoBoi akTuBHOCTH). MNpeanonaraeTcs, YTo
KoMaHaa Ka4ecTBEHHO OLeHUT Hauxygllee BO3MOXHOe NocneacTBNe He3aBUCKHMO OT ero BepoAaTHOCTU 1 onpegenvt HC3,
4TOBbI CHM3NTL pycK cobbiTvA. Heobxognmo elle pas Nnog4epkHyTb, YTO AaHHBIA METOL CTPEMWTCH YMEHbLUWTL YacToTy
onacHoro cobbITUA (HanpyMMep, HapyLleHWs LenoCcTHOCTM NepBUYHOM 3aLLMTHOM 0BOMNCHKM MW NoBpexaeHns obopygosa-
HKA), NO3ITOMY AaHHbLIM METO4 He paccMaTpUBaEeT MCMOoMb30BaHWe YCMOBHbIX MOAUMMKATOPOB ANS HaxoX4eHWs B onac-
HOI 30HE, BOCMMaMEHEHWS UMW CMEPTENBHOMO CryYas, KoTopble, Kak NpaBuno, UCMomnb3ylTes, YTobbl OLEHUTL YacToTy
KOHKpeTHbIX BMAOB ywepba, HaHeceHHOro cobelTuem.

MpumevyaHus

1 HaHHbin MeToa 2hheKTUBHO MCMOMNL3YET HaNM4Yne KoMaHabl M MHOPMauMy ANs OUEHKWM BO3AEWCTBMA Ha JKO-
HOMMKY COBbITUI HapyLleHUs LIeNoCTHOCTK NepBUYHON 3aluMTHOW obonoykn. Peanusauusa nobbix pekomeHgauuin ons
CBA3aHHbLIX C 3KOHOMUKOIW CcoBbITUIA onpeneneHa npoueccamv, oAoOpeHHbIMKY BU3HECOoM.

2 Wcnonb3ayembie 3Ha4YeHWs 4acToT, BEPOSATHOCTEN M CHWKEHMSA pUCKa NpeacTaBMneHbl TOMbKO B Ka4eCTBE UINIO-
CTpauum U He MOTYT BbITb B3ATLI B KAYECTBE YHUBEPCATbHBIX 3HAYEHWI ANS KOHKPETHBIX OLIEHOK.

MpunoxeHwe G He ABNSAETCA NOMHbIM U3MOXEHWEM METOAa, HO OHO UIMKCTPUPYET ero 0bLMe NPUHLMMLI U OCHO-
BaHO Ha Bonee nogpoBHOM onucaHWK AaHHOMO MeToAa B CNeOyHoLLMX CCblnKax:

Layer of Protection Analysis-Simplified — Process risk assessment, American Institute of Chemical Engineers,
CCPS, 3 Park Avenue, New York, NY 10016-5991, 2001, ISBN 0-8169-0811-7

Guidance on the Application of Code Case 2211 — Overpressure Protection by System Design, Welding Research
Council, PO Box 1942, New York, NY 10156, 2005, ISBN 1-58145-505-4

Guide for Pressure-relieving and Depressuring Systems: Petroleum petrochemical and natural gas industries —
Pressure relieving and depressuring system, American Petroleum Institute, 1220 L Street, NW, Washington, D.C. 20005,
2007

Guidelines for Safe and Reliable Instrumented Protective Systems, American Institute of Chemical Engineers,
CCPS, 3 Park Avenue, New York, NY 10016-5991, 2007, ISBN 0-4719-7940-6

Guidelines for Initiating Events and Independent Protection Layers in LOPA, American Institute of Chemical
Engineers, CCPS, 3 Park Avenue, New York, NY 10016-5991, 2015, ISBN: 978-0-470-34385-2.

G.2 MNpoueaypa

G.2.1 O6wme nonoxeHUa

K noeHtudpukauymm HC3 npusogut Takaa npouenypa AC3, KoTopas MOXET CHU3WUTL PUCK NpoLiecca B COOTBETCTBUM
C KpUTEpUAMK pycka. Huke npegctaBneHo nowaroBoe onvcaHuve npouecca paboThl, KOTOpLIM NPOAEMOHCTPUPOBAH Ha
pucyHke G.2.

G.2.2 War 1. O6wan uHhopmaumua U onpegeneH1e yana

YneHbl KOMaHapl, Aata Hadana paboTel, AaTta UCCNefoBaHUA U HOMEp pPervcTpauumn OOKYMeHTa 3anucaHel B pa-
Ooueil Tabnuue. KoopowHaTop aHannaupyeT rpaHuly yana, YTobbl rapaHTUpPOoBaTh, YTO KaXAbliA YNeH KOMaHObl 3HAKOM C
TEXHOMOIM4YEeCKMM MPOLECCOM W €ro CXemMor (cM. pucyHok G.3). PaccmaTpuBaeMble TEXHONOTMYECKNE CXEMbl U CXxeMbl T
n KMIN (P&ID) gomkHel BbITe NpeacTaBneHsl Hapsay ¢ Nobol Apyro AoKyMeHTauWeRn, KoTopasa paccmMaTpyBaeTca KoMaH-
[0l BO BPEMS MCCINENOBaHUS.

G.2.3 War 2. OnucaHue onacHoro codbITus

OTKNOHEeHKe, Unn «4to ecnu», unu FMEA. KomaHga gomkHa onvcaTth kaxgoe onacHoe cobbiTue, BelibpaHHoe npu
aHanuae, BKNOYAKLIEM OTKINOHEHME, BONPOC «4TO ECry UMK BUL OTKa3a, KOTOPLIM MCMNONb30Bancs B NPOLECCE MASHTU-
dukaLmn onacHoCcTK, U PACCMOTPETL, Kak OHO pa3BMBaETCs A0 HapyLUEeHUsl LENOCTHOCTY NEPBUYHOW 3aLUTHON 0BoNo4YkK
1N NoBpexaeHus obopynoBaHus.

B Tabnuue G.1 npeacrtaeneH hparmeHT pesynsrata aHanuia metogom HAZOP, BeinonHeHHOro Ana yana, npea-
CTaBMeHHOro Ha pucyHke G.3. OTo 0OWH M3 MHOTUX BO3MOXHbBIX CLIEHAPUEB, KOTOPLIE NPUBOAAT K M3DLITOYHOMY AaBMNEHUIO
B 3TOM TexHonornyeckom 6noke. 3T0T cueHapuid Bbin BbIOpaH B LIEnAxX UNMcTpaumu.
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OnncaHune onacHoro cobbelTus. PacnpocTpaHeHne cobbITWA AOMKHO BbiTh ONMCAHO ACHO, W BCE XXe KPaTKo, Ha-
YMHaA OT BO3HWKHOBEHWA ONACHOCTW Npouecca W A0 HauxyalWwero BEPOATHOrO NOCNEACTBUSA, Npeanonaras, Yto Mepbl
3alMThl OTCYTCTBYHOT. BaXkHO NONHOCTLIO onucaTk onacHoe cobeiThe Tak, YToBbl KaX Akl YneH KOMaHasl NoHAN TO, YTO
aHanuaupyeTtcq. Heobxogumo Takke y4ecTb, YTO 3Ta AOKYMEHTAUMA MOMOXET B yNpaBneHUy NpoLeccoM U3MEHEHWIA U
B AanbHEeMWMX NOBTOPHBIX NOATBEPHAEHUSAX COOTBETCTBMA. Takum 0Bpasom, BaKHO, 4ToBbI onucaHme Bbino YeTkum u
MOHATHbBIM.

B ka4ecTtBe npumepa B Tabnuue G.2 npegcTaBneHo OTKNOHEHWe AABMEHWA B CTOPOHY MOBbILLEHUS, KOTOPOE Bbl-
3BaHO OTKA30M KOHTYpa ynpaBneHwsi NPOM3BOACTBOM, M AaBfeHue B pesynbTaTte NpPeBbICUOo MakCUMarnkHo AONyCTUMOe
paboyee pnasneHve (MAWP) B emkocTu. YcTaHaBnMBaeTcs nocnencteme: «HTEHCUBHbBIA NOTOK NPUBOAWT K OABMEHWUIO
Beiwe 1,5 - MAWP. BoamoxHbl NnoBpeXxaeHne eMKOCTM U BEIBPOC B OKPYKaloLLyto cpeny B TedeHue S5 muHy». (Heobxogumo
OTMETUTb, 4To 3TK 1,5 - MAWP paspelueHbl TOfbKO onpedeneHHbiMM HoOpMaMn NPOeKTUPOBaHUA EMKOCTK.) 3TO OnucaHue
obecneyueaeT bonee NO3OHUM KOMaHAaM MOHMMAaHWE CTeMNeHK NpeBbILLeHNs 4aBNeHUs M CKOPOCTKU, C KOTOPO AaBneHue
noBbILLAETCA A0 HedOoMNyCTUMOrO YPOBHS.

War 5
War 1 - aeHTUMKaLmua
O6wwan nHhopmaLms " | HesaBMCUMBIX CrOEB
33ALUTHI
b 4 Y
lllar 6
Llar 2
WaeHtudmkaumn
Onuﬂg:;nﬁacuux CHCTEMbI CMAMMEHUA
nocnsgcTenid (CMS)
) J
Lar 3 War 7
OueHUBaHWE YACTOTHI OueHMBaHWe
nacnenoBarenbHOCTH PacXOKOSHWA pUCKa
WHULMaTopa CMS
¥ Y
Lar 4 LWar 8
OnpegeneHWe cTeneHn OnpepeneHue
TAXECTU NOCNSACTRUA PacxoMaeHWs pUcKa
cueHapusa CLUeHAapUA
MpesbillaeT nu MpeebilaeT nu
Cnegylomee PUCK NpoLecca PaCXOKAEHME PUCKa
gonbiTHe KpUTEPMU CMS unu pucka
pucka? CLIGHAPHUA KPUTEPUA
pucka?

Lar 9
PakomeHaaUMM

Pucyrok G.2 — Pabouni npouecc, ncnonb3yemMelid B npunoxeHumn G
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C6poc rasa
4II
PRV
laa
1 "
HKuokocTo
_8".‘

PucyHok G.3 — lNpumep rpaHuupl y3na npouecca ang otobpaHHoro cueHapua

Tabnuuya G.1 — BeibpaHHkIi cueHapuii n3 paboden Tabnuusl HAZOP

Wma cuctembl. 1. Emkocte 101 ¢ McxogHBIM NpoayKTOM.

YepTexk. Yeptex ABC 123.

Llenb npoekta n MmeToa (MeTodbl) ynpaeneHus npoueccoMm. Cmeck X noctynaet B eMkocTb 101 ana pasgeneHus
rasa v XuaKocTu.

YpoeeHk no- Panr PekomeHpa-
cnegcTenA pUcKa uma aHanuaa

OTtkno-

e MprynHa Mocnencrene Mepa 3awmThl OMacHOCTK
Kare- npouecca
ropus | S L | BB (AON)

1 Bbico- | 1 CBon koH- | VIHTEHCUMBHBIW  nO- S 4 1 ABapuiHbIA curHan B
Koe AaBe- | Typa ynpae- | TOK npuBoauT K BLICOKOIO AaBMeHns
nexve neHus npo- | OaBnNeHulo  Bbille E 4 B
M3BOACTBOM 1,5- MAWP. Bos-
MOXHbI noBpex- A 3 2 3akpbiTve BXOQHOrO
AeHne eMKOCTU K fnokupytowero  kna-
BbIGPOC B OKpY:Kato- naHa BbICOKOro fas- | B
WY cpeny B Tede- neHus
HUe 5 MVH
3 Perynatop gaenexHusi
4 Peakuus onepartopa
Ha aBapWrHbIA curHan
BLICOKOTO AaBMeHUs
MpuMmevyaHue — [nA paHXMpoBaHWA KATEMOPWIA N YPOBHS TshkecTy (S) nocneactsms cM. Tabnuuy G.4.

G.2.4 War 3. OuyeHKa 4acToThl MCXOOHOMO COObLITUA

Kak Toneko onacHoe cobbiTve onMcaHo, AoKYyMEeHTanbHO odOpMIAETCH UCXoOHas npuduMHa (MpUYMHEL), KoTopas
npuBoaMnT(AT) K onacHoMy cobbiTiio. CobbiThe MOXeT BbiTb MHULMMPOBAHO eQMHCTBEHHOW NCXOOHON NMPUYMHON MK He-
CKOMbKUMK NpuydrHamin. KomaHaa oormkHa paccMOTPeTh pasfvyHble TWMbl MPUYKAH, Takue Kak owmnbka YenoBeka, 0TKasbl
obopynoraHus, olwWnbKK Npoueayp U T. 4.

MoryT BbITk Cryyau, Koraa KoMaH4e KaXeTcs, 4TO HET HUKaKOoW BEPOATHOW MPUYMHBLI UMW KOMBWUHALIMW MPUYKH. 3TO
MOXET NMPOW30WTU MpU NPOEKTUPOBAHMM NpoLecca ¢ y4eToM 6e30MacHOCTH UMW NOTOMY, YTO, MO MHEHWUID KOMaHAb!, BO3-
HUKHOBEHME NogoBHoro cueHapus NpoTBopeqnno Bl 3akoHam XMMmun unin usnku. B atux cnyyasx B paboyeii Tabnuue B
rpache «McxoaoHas npuyKHa» 3anucbiBaeTca «HeT HUKaKkoin BepOATHOM NCXOAHON NPUYKUHBLI» BMECTEe C M3NOXKEeHNeM 3Toro
paccyxaeHus, U KoMmaHaa OoMmKHa NepenT K pacCMOTPEHUIO CNedyoLLEero cueHapus.
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YacTora. YacTtoTta ucxogHoro cobbitua oueHuBaeTca Bes yyeTa kakoro-nubo HC3 (Mep 3awunTel). YkazaHus, npea-
cTaBneHHole B Tabnuue G.3, ocHoBaHbl Ha onybnMKOBaHHLIX AAHHBIX MPOMBILNEHHOCTU U 3EKTUBHOW UHXEHEPHOM
npakTuke. KomaHga fomkHa onpenennTs, OCHOBaHbI N AaHHBIE HA AVHAMUKE 3KCMNyaTaLWOHHLIX NoKasaTenei npeanpu-
ATUS UMK Ha onbiTe paboThl ¢ UCXOOHBIMU MPUYUHAMY, BbIABMEHHBIMU HA NPennpuaTiv Npu nogobHelx ycnoesuax. Ecnv
KOoMaHga pellaeT, 4To Heobxogumo 1ncnonb3oBaTh Bonee BbICOKYHO YacTOTy OTKazoB (Hanpumep, 1/roa, a He 1/10 neT), TO
obocHoBaHwWe 3TOro pelleHus oopPMIAETCH AOKYMEHTanNbHO, U B paboyyio Tabnuuy BHOCUTCH HOBOE 3Ha4YEHUE YacToThbl.
B naHHOM Npumepe 4acToTa OTKa30B KOHTYpa ynpaBneHWs NpomM3BoacTBoM paBHa 1/10 nert.

ObecneyvmBatolMe ycnoemsa. HekoTopble OTKIIOHEHUS MpoLecca MOTyT NMPUBECTU K OMacHbIM CODLITUAM TOMLKO B
MPUCYTCTBMM COBMafakLLEro YCNOBUS, Ha3BaHHOro obecrneyvBatolwMmM yenosvem. [aHHaa npouedypa Nno3BonsdeT pac-
cMmoTpeHue obecnednBalolero YCNoBus, Korga aTo YCroBre He 3aBUCUT OT MCXOOHOW NpUYuHBl U Heobxogumo ans pac-
npocTpaHeHus onacHoro cobbiTna. KombuHaumsa obecneynBaroLero YCrnoBua M MCXOOHOW MPUYMHBE MPUBOAWT K pacnpo-
CTpaHeHU OMacHOro cobbITHA.

YacToTa ucxogHoro cobeiTusi MOXeT ObITb OLlEHEHa HA OCHOBE CPefHEeN BEPOATHOCTU paccMaTpueaemoro obecne-
YMBAIOLLETO YCMOBUA U YAcTOThl UCXOOHOW NpUYKMHEL. Hanpumep, ecnun onepatop no owubke ocTaBnseT KnanaH oTKpbI-
ThIM ¥ MPOUCXOANT HapyLLUeHWe Ha NocNeayoLmnX cTagusax TEXHONOrMYeckoro npoLuecca, To MOXET BO3HUKHYTb 0DpaTHEIN
MOTOK Yepe3 OTKPbITHIA KnanaH. HapyleHue npouecca, kak npegnonaraeTcs, npoucxoanT ¢ vyactoton 1/rog. Onepatop
OTKpbIBAET M 3aKpbiBaEeT KnanaH 3 pa3a B AeHb. [peanonaraeTcs, 4TO BO3MOXHOCTb ero otkasa pasHa 1/100. Monoxenue
KnanaHa nposepsieTcsa Kaxgble 8 4 (criegyrolein cMeHol onepaTopos). TakuM oBpasoMm, cpefHsAs BEPOSATHOCTbL TOro, YTo
KrnanaH OTKpbIT paBHa:

P (oTkpbIT) = (3/24 4)-(1/100)-8 4 = 0,01.

YacTota ucxogHoro cobbiTua paeHa 0,01-1/rog = 1/100 net.

Obwas yactota. O6was Yactota cobbiTUA — 3TO camasi BbICOKas 4acTtoTa MepedmMcreHHbIX UCXOOHbLIX MPUYKH.
Ecnu y onacHoro cobbitusa ectb Bonee Tpex MCXOAHbIX MNPUYUMH BrIM3KoW 4acToTel, TO NpPU ONpefeneHun HambonbLwero
3HaveHusa obwen YacToTbl coBbITUA AOMKHO DbITh yAeneHo BHUMaHWe aHanu3y acnekToB BO3MOXHON 0bLUer NpU4rHbI
[AINA BCeX MCXOAHbIX NpudnH. B npumepe (tabnuua G.2) paccmaTpuBaeTcs TONbKO 04Ha NpUYKMHA, Takum oOpa3om, YyacToTta
mcxogHoro cobbitua — 1/10 neT.
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Tabnuuya G.3 — Mprmep UCXOOHBIX MPUYUH U COOTBETCTBYHOLLE YaCTOThI

WecxogHas npuynkHa Cneacreue MTBF?) (r)

BCYT [NonHbIA KOHTYP ynpaeneHus, BKMNYas AaT4uK, KOHTponnep v ucnonHutene- | 10

HblA ANeMeHT

[elcTBUE BbINOMHAETCH B COOTBETCTBUM C NPOLEdypPOi eXeqHeBHO unu exe- | 1
HenenbHo. OnepaTtop oByy4eH HeoBXoAWMbIM AeNCTBUAM. [DTO 3Ha4YeHUe Ha
OCHOBE OnbITa MOXET BbITb yMeHbleHo B 10 pa3 (ogHo cobeitne 3a 10 ner).
KomaHga gomkHa OOKyMeHTanbHO 0OpMUTL MHCTPYKLMKU MO BbINOMHEHWUH
OelcTBug, npouenypsl W/unu npuMmeHsemoe obyveHue, obecnednBarowee go-

[leiicTBre oneparopa cTuxeHue ogHoro cobeitus 3a 10 neT]

(TMNoBas MHCTPYKLUKSA)

[encTBre BbIMONHAETCA B COOTBETCTBUM C NPOUeypoUr exeMecsayHo unu exe- | 10
kBapTanesHo. Onepatop obyyeH HeobxoguMbIM OeNCTBUAM

[encTBre BLINOMNHAETCA B COOTBETCTBUM C Mpouedypon exerogHo nocne uuk- | 100

na paBoTbl UMK BPEMEHHOro OTKMoveHWsl. Onepatop obyyeH HeobxoarMbIM

OelcTBUSAM
MpubopHele  ycTpoi- | MHcTpymeHToBaHHOe YycTponcTBo BesonacHocTn cpabateiBaer camonpous- | 10
cTBa He3onacHOCTW | BOMBHO, HANPUMeEP 3aKkpbiBaeT BNOKMPYIOLLMIA KanaH, OTKNYaeT Hacoc U oT-
(OPYTWE) KpblBaeT BbIMYCKHOM KnanaH

a) MoXHO MPeanonoXMTh, YTO MEPEHUCHEHHBIE UCXOOHLIE MPUYKMHBI NPOUCXOAAT Bornee 4acTo (Hanpumep, He
1/100 nert, a 1/10 neT) Ha ocHOBaHUK ONbITa peanyaauun npouecca. Ho 3T 3Ha4yeHUs He MoryT BbITe NPUHATEI MEHEE
yacTeiMn Be3 gononHuTensHoro obocHoBaHuAa U ogobpeHna BesonacHocTu nNpouecca. B kayecTeBe obocHoBaHWs Aon-
HeH BblTb NpoBeaeH AONONMHUTENbHBIA aHanna. OH JoMmKeH BKMOYaTh aHanva YenoBeyecKkoro akrtopa, aHanua BUaoB
1 nocnegcTBui otkasos (FMEA), aHanuz gepeea cobbITUA UNW aHanu3 AepeBa OTKA30B.

G.2.5 lar 4. OnpepeneHvie ypoBHS TAXKECTWU NOCNeACTBUA ONacHOro cobbITUA U BeNUYUHBLI CHUXEHUA pUcKa

OnacHoe cobbiTve oueHUBaeTcs, 4TODbI ONpegenyTh Hauxyalee BO3MOXKHOE NOCNeACTBUE C TOYKM 3PEHUA BMMSA-
HWA Ha 300poBbe U Be3onacHOCTL NepcoHana 00beKTa U rpackgaHCKOro HaCceneHus, BO3ENCTBUA Ha OKPYXKatoLLyo cpegy
1 BIUAHUA HA 3KOHOMMKY (CODCTBEHHOCTL U CHUKEHME OENOBOW aKTUBHOCTH).

YpoBeHb TSXECTU. YPOBEHb TSXKECTU NOCNEACTBUS OLIEHVMBAETCH COMMACHO CTaHAapTU3UPOBaHHLIM onpeaene-
HuaMm B Tabnuue G.4. [ina gaHHoro npumepa (cm. Tabnuuy G.2) komaHga pelivna, 4To cywecTBoBana BO3MOXHOCTb
3HaYUTENbLHOTO BhIGpOCa BOCMNaMeHSWErocs yrnesogopoaa. Tak kak onepaTop 4acTo Haxo4uIcsa OKOMO YyCTaHOoB-
Ku, TO OblN BO3MOXEH CMepTEenbHbIA criydyai. YpoBeHb TSXKECTH NocnencTemMs Ana obecneyeHmns 6esonacHoCT Obin
OLeHeH 3HayeHuem «4». B pesynbrate paHXKvpOBaHWA YPOBEHb TSXXECTW MOCMEeACTBUA ONA 3KONMOruu Takke Obin
onpeneneH paeHbli «4», B TO BpEMS KAk PaHXUPOBaHWE YPOBHS TAXKECTW NOCneacTBMA ANA MMYLLECTBa Aarno 3Ha-
yeHue «3».

QOueHka pucka. Puck npouecca onpegensetca obuwein 4acToTol ucxogHoro cobuiTusa (war 3) M ypoOBHEM THXECTU
nocnegcteua (war 4). MIx paHxmpoBaHHbIE 3HAYEHUSA WCMOMb3YIOTCA B KAYEeCTBE BXOAHbIX AaHHbIX Ana Tabnuvusl G.5.
[aHHaa maTpyua nokasbiBaeT BENNYUHY CHbKeEHWUA pucka (RRF), Tpebyemyio Ana CHWKEHWA pycka Npouecca 40 YPOBHS
npuvemnemoro pucka (MP). Ecnu RRF npuBognT B pe3ynsraTte K 3Ha4eHUo NpUeMrieMoro pucka, To puck npouecca yaos-
NeTBOPSAET KpUTEpMAM pucka Be3 gononHuTensHeix HC3. Te onacHble cobbiTHs, KOTOPLIE HE yKa3aHbl 418 NPUEMIIEMOro
pucKa, ganee OOMKHbI ObiTb OLIEHEHbI.

B pnanHom npumepe (cm. Tabnuuy G.2) ypoBeHb TSKeCTU NOCNeACTBUSA, paBHbIN 4, M YacToTa onacHoro cobeiTus,
paBHana 1/10 net, aaeT B pe3yneraTe Tpebyemoe cHueHue pucka, pasHoe 1000 (cm. Tabnuuy G.5).

B HekoTopbkix cnyvaax HC3 mMoryT He noTpeboBaTbCs C TOYKW 3PEHUS PUCKA, HO OHW MOTYT DbITb ONpeaeneHbl CTaH-
[apToM, NPaKTUKOW WUIK pernameHTom. TpeboBaHWA CTaHAapTOB, MPaKTUKWA UMW pPEerfamMeHTOB MpeBanupyloT Hag 3Ton

npouenypon.

Tabnuuya G.4 — Tabnuua pelleHnin Ans YPOBHSA TSXKECTU NOCNeacTBUA

3HaqeHne

BesonacHocte S

Oxpyxatowas cpega £

Nmyulecteo A

5

MHOXECTBEHHbBIE — CMepTenbHbIe
cnyyauv no BCeW ycTaHOBKe Wunu
TpaBMbl UMW CMepTenkHele cny-
Yanm cpeaw rpahaHCcKoro Hace-
neHws

KaTtacTpoduuecknin Bped OKpy-
XKawwen cpege Ha oBwwpHOW
TEPPUTOPMX € ANUTENBHBLIMA
COepKMBaHWEM  pacnpocTpaHe-
HUA N O4YUCTKOMN

Oxupaemas noteps BonbLue Yem
10 000 000 ponnapoB w/wnn cy-
WecTBEHHBIN  yulep® 3aaHuAMm,
pacnonoXeHHsIM Ha OBLIMPHOW
TEPPUTOPUK
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OkoHyaHue mabnuus! G.4

perucTpupyemble TpaBwmbl  (Ha-
npyYMep, KOXHas CbiMb, BOCnane-
HWSA, OXOrKM) W/WUNK He3HaYMTEeNb-
HOe BMMAHWE Ha rpaaaHcKkoe
HaceneHune

COepPXMBAHUA pacnpocTpaHeHus
W O4MCTKM u/nnu Belbpoc Ha ob-
LUMPHOW TEppUTORPMK (Hanpumep,
apomarT), HO He HaHOCALLWIA Bpen
OKpYXXaloLLen cpeae

3HayeHne BesonacHocTe S Okpyxawwas cpega E Mmyuwecteo A
4 locnuTtanuaauma Tpex unu Bonb- | 3HayMTenbHbIA  Bped okpyXa- | Oxugaemas  noTepa  Mexay
we paboTHuKOB (Hanpumep, ce- | owen cpege Ha oBwwupHon | 1 000 000 v 10 000 000 ponna-
pPbE3HLIE OXOrW, NepenomMbl) WK | TepputopuM (HanpyumMep, cylle- | poB WWNW anuTenbHoe Bpems
OOWH VMU HECKOINBKO CMepTenb- | CTBEHHBIA Bpen OWKOW npupode) | NMPocTos C CEPLE3HLIM BIUSHUEM
HbIX Cry4aeB B Npefenax ycta- | ¢ ANWTENbHbIMWM cAepXMBaHMEM | Ha paboTtocnocobHOCTb  ycTa-
HOBKW WV €€ OKPECTHOCTEN WM | pacnpoCcTpaHeHUs U O4NCTKON HOBKM  W/UNN  HE3HAYUTENBLHOE
TpaBMbl CPEOM MPaXKOaHCKOro Ha- noBpexgeHue (Hanpumep, pas-
ceneHus OuTble okHA) B 3OaHWsAX, pacro-
NoXeHHbIX Ha oBLWWpHOW Teppu-
TOpUK
3 TpaBmbl ¢ HeobxogumocTeio | JlokanbHbld BeIOpoc, Tpebyowwmia | Oxupgaemaa  notepa  Mexay
rocnutanuaayun (Hanpumep, | coepxvBaHUA pacnpocTpaHe- | 100 000 »u 1 000 000 gonnapos
cepbesHble OXOrk, NepenoMmbl) | HUS M OYMCTKWM WKW BeIBPOC Ha | W/WNWM BpemMs MPOCTOS HECKOMb-
WMnu  MHOrOKpaTHble  cny4aun | oBLUMPHOW TEPPUTOPWUM, HAHOCH- | KUX OHEN, Cepbe3Ho BrudLlee
Tpaem ¢ notepen pabotocnocob- | wuin ywepb okpyxkatowen cpede | Ha pabotocnocobHocTe ycTa-
HOCTWU WWnu TpaBm cpean rpax- | ¢ BbICTPO OYMCTKOM HOBKM
[aHCKOro HaceneHus
2 Motepa pabotocnocobHocTy wimnn | JlokanbHblA BelOpoc, Tpebylowma | Oxupgaemaa  notepa  Mexay

10 000 » 100 000 pgonnapoB W/unu
Bpemsi npoctoa 6Gonee cyTok,
BbI3bIBAOLLEE BO3OEWCTBME HA
paboTty obbekTa u/unu oTyeTHoe
KOMUYecTBO COBLITUI

Peructpupyemas Tpaema (Tene-
CHblE MOBpEXAeHUA, ylumb, paHa)
W/Mnu OTCYTCTBME BMUAHWA Ha
rpaxagaHcKoe HaceneHve

JlokanbHbl BeIGpoC, Tpebytolwmia
CAEPKVMBAHUA pacrnpocTpaHeHus
W QYUCTKU MECTHBIM MEPCOHANoMm

Oxungaembld yObITOK B pasmepe
meHbwe 4em 10 000 ponnapoB
Wvnm Bpemsa NpocTof MEHbLUe
OOHOI0 OHA C HEe3Ha4YMTEmNbHbIM
BO3encTBMEM Ha paboTtocmno-
COBHOCTL YCTaHOBKN

Tabnuya G.5— MaTtpuua BENUYUHBI CHXKEHUS pUCKa

Tpebyemasn Benu4MHa CHUMEHWA pucka

YpoBeHb 5 100 000 10 000 1000 100 10
TSXKECTH
nocneacTeums 4 10 000 1000 100 10 ne
3 1000 100 10 npe MnP
2 100 10 rne e ne
1 10 ne rne rne ne
1 10 100 1000 10 000
YacTtoTa (1 3a x net)

G.2.6 War 5. OnpegeneHre He3aBUCUMbIX CMOEB 3alUUTh] U BeNMMYUHbI CHYUXKEHUS pUckKa

Bo Bpems oueHk onacHocTu K pucka (AOP) onpegensatoTca Mepbl 3aLUKnThl, KOTOpble hOPMUpPYOT HEKOTOPLIE cpea-
CTBa 3aluMTbl OT pacCMaTpUBaEMOro onacHoro cobbiTna. Kaxaas onpeaeneHHas mepa 3allWTbl OLEHUBAETCA MO KpUTe-

puam HC3.

He Bce Mephbl 3aLWWMThI, YOOBMNETEROPAIOLIME KPUTEPUSM NPOEKTUPOBAHWUSA U yNpaBneHus, HeobxoaumbiM, YToBLI kKnac-
cndrumpoBathk 3TU Mepbl, kak HC3. Takke BaKHO rapaHTMPOBaTb COOTBETCTBYHOLLYIO HE3aBUCUMOCTL BbIOpaHHLIX Mep
3aLMUThI TaK, YTOObl BO3MOXHOCTL MOSABMNEeHWs Npobnem, CBA3aHHbIX C 0TKasamu no obuiein npuymHe, obiero smaa u cu-
cTeMaTUYecKUMIM o0TKasamu, Bbina He3Ha4YUTEeNbHOW MO CpaBHEHWIO C TpeboBaHeM K OBLLEMY CHIBKEHWIO pUCKa.

Tabnuua G.6 npencTaensieT pyKoBOACTEO Mo onpedenerHuto RRF, Hanpumep Ans yHKUMIA 6e3onacHOCTH, KoTopble
MOryT BbITb KnaccuuumpoBaHbl kak HC3. 3HaueHWe BeNUYMHBI CHBKEHWA PUCKa OCHOBAHO HAa KOHKPETHBIX KpUTepHsx
npoekTuposaHua u ynpaenenua HC3, kotopele kpaTko onucaHbl B Tabnuue G.6. HC3, koTtopomy &yaer HazHavyeHo ogHoO
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13 nepevucrneHHblx B Tabnuue G.6 3HaYeHUn CHXKEHWS pucka, oMMKeH YOOBNeTBOPSATL BCEM COOTBETCTBYHOLLMM OrpaHu-
YeHWsIM, NpeAcTaBneHHbIM B 3ToW Tabnuue.

Mepa 3alumnThl, KOTopas He YAOBNETBOPAET KPUTEPMAM, MOXKET BbiTk NpW HEOBXOAUMMOCTH NpeacTaeneHa B paboyei
Tabnuue ¢ RRF = 1. Ecnu 13 nHgopmMauumm o BeaocnacHocTy npoLecca crnefyert, 4To Mepa 3aLUTel COOTBETCTBYET KpUTe-
pusiM, TO el MoXeT OblTb ONpedeneHo TonbKo 3HaveHne RARF > 1.

B nanHom npumepe (cM. Tabnuuy G.2), komaHga pelunna, 4To y onepaTtopa HeT AOCTaTo4HOro KonnyecTea BpemMe-
HW, 4TOObI OTpearnpoBaTk Ha curHan Tpesoru. MNpegbiaywnii aHanua NCB nokasan, 4yto ang Hee onpegeneH YIb 1, Takum
obpasom, KomaHda onpegenvna Ans Hee 3HadeHve RRF, pasHoe 10 (cm. Tabnuuy G.2).

G.2.7 War 6. OnpepgeneHve cMCTEM CMAMYEHUA NOCNeACTBUSA U BeNUYNHBI CHYXKEHUSI pUcKa

YcnewHoe gencteme nioboro HC3 npueoauT kK HoBOMYy pabodemMy COCTOSHUIO UMW K COCTOAHMIO OTKITIOYEeHUA. 310
HOBOE COCTOSIHME Ha3blBaeTCs BTOPUYHbIM nocneactenem HC3. Puck, cBAsaHHbIM ¢ BTOPUYHBIM NOCNEACTBMEM, OOIHKEH
ObITb NpremnemsiM, NMMBO gormKeH ObiTe NPUMEHEH OOMONHUTENbHbIW/ansTepHaTUBHbIM HC3. Tak Kak ycnelwwHoe gen-
cTBMe BonblUMHCTBAa cMArdYarwmx npegoTepawdarowmx HC3 n ocnabnawowmx HC3 npMBoOMT K COKpaleHUo YPOBHA TA-
ecTun nocnencTeus, To Bece aTv HC3 HaabIBaOT cucteMamu cmardeHua nocneacteus (CMS).

CMS, peanunaoeaHHyto Ha HC3 (CMS HC3) n cHuKaroLLyto Bpen onacHoro cobbITUA, MOXHO CHUTaTL TAaKOBOW, eCni
aHanus noaTBepauT (cM. npumeyaHue 1), yto CMS HC3 paspabotaHa u cnpaensietca ¢ 06paboTKo KOHKPETHOro onac-
Horo cobbITvA, a TaKke OH onpenennuTt (cMm. npuMedanue 2), 4y1o CMS HC3 npyvemnemo ynpasnsaeT pUckOM BTOPWUYHOMO
nocneacTems.

MpumevyaHus

1 Ecnu oTCyTCTBYIOT Kakue-nubo AoKYMeHTbl, NoATBepaatLlne 3asasneHne o Tom, yto CMS HC3 gomkHelM o6-
pa3zom paspaboTtaHa, CMOHTMPOBaHa M 0BCNYXMBAETCH C LEMbI0 YMEHbLUEHWA NMOCMNeACTBUA KOHKPETHOMO cUueHapua Bbl-
Bpoca, To ana ARF He MOXeT BbITb MCNOML30BAHO HMKaKoe 3Ha4YeHue.

2 YcnewHoe gevctene CMS HC3 cHwkaeT nocrnegcTeme paccMaTpyvBaemMoro onacHoro cobeitns. CHukeHne no-
CrnefcTeus B pesynbsraTe Hagnexawero oyHkUumMoHupoBaHna CMS HC3 MoxeT Bee elle 0KasaTbCA HEOQOCTaTOMHbIM. PUCK,
cBA3aHHbIN ¢ aelictBuem HC3, onpenenseTcs ¢ NOMOLLBI OLEHKN YPOBHS TSIKECTM 3TOr0 BTOPUYHOMO NOCNEeAcTBUA 1 Ya-
CTOThI BbiDpoca. 3Ta BenuuMHa CPaBHUBAETCS C KpUTEPUMAMM pUcKa, YToObl onpenennTs, TpebyeTca N AONONMHUTENbHOE
CHDKEHVE pUCKa.

B tabnuue G.7 nepeuncrieHsl CMS, paccMoTpeHHbIe BO BpeMs MCCNeNoBaHWs, a Takke 3HavyeHna RRF Ona KoH-
KpeTHbIX oYHKLMIA Be3onacHOCTK, KOTopble MoryT BeITh knaccuduumpoBaHbl kak HC3. [Ina komaHabl BaXXHO pacCMOTPETh
CMS, 4T06bI MpoBEPUTL, 4TO CMS paspabaTbiBaloTCs U OPUEHTUPYIOTCSA Ha ONpefeneHHbIA cueHapuid onacHocTW. B gaH-
HOM METOAE paccmaTtpusalTca Tonbko CMS, koTopble NpefBapuUTENbHO CHUKAKOT YacTOTy OCHOBHOFMO MOCNEACTBUS CO-
BbiTua (LOPC).

B gaHHom npumepe (cMm. Tabnuuy G.2) KoMaHaa pelumna, YTo perynatop gasneHus Obin paspabortaH Ana uabbiTou-
HOro JaBMeHWsi, BbI3BAHHOMO OTKA30M KOHTypa ynpaeneHus npoussoactBoM. KomaHpa onpegenvna ans Hero aHavyeHwe
RRF, pasHoe 100.

Tabnuuya G.6 — lNpumepbl He3zaBUCUMbIX croeB 3awnTel (HC3) ¢ coOTBETCTBYOWMMK BENUYUHAMU CHUXEHWNS
pucka RRF n BepoAaTHOCTAMM 0TKa3a no anpocy (BOH3)

HC3 Ycnosune RRF BOH3

OcHoBHas cuctema ynpas- | HC3 OCYI1 gomkeH bbiTe paspabotaH M opueHTUpoeaH Ha obecne- | 10 0,1
neHus npoueccom (OCYII) yYeHWe pocTwkeHwss RRF. 370, Kak npaBuno, KOHTYp ynpaBneHus,

HOpMarnbHOEe OEWCTBUE KOTOPOro NpefoTBpaTUThe ONacHbIi cleHa-

puia. HC3 OCYI pomkeH paboTaTte B aBTOMaTtu4eCKOM pexume Ha

BCEX CTaguAX 3KCMnyatauuu, roe MOXEeT MpOoM30WTH OMacHLIA cue-

Hapwn
Peakuns onepatopa Ha aBa- | OnepaTop He OOMmKeH BbINONHATbL MOWUCK HeucnpaBHocTel unu gua- | 10 0,1
PUAHYKD CWArHanu3auuk co | THOCTWMKY 078 NPUHATMA KOHKPETHBLIX OEMCTBUIA. ABapuiAHas CUrHann-
BpeMmeHeM oTknvka = 10 MuH | 3aumna moxeT BbbiTe peannsoeaHa B OCYT1 nnu Hezasucumo ot OCYT]
(ABAPWA)
Peakuna onepatopa Ha aBa- | OT onepatopa TpebyloTcs He3Ha4uTeNbHbIE YCUMUA MO noucky He- | 10 0,1
PUAHYID CWUrHanNW3auul co | MCnpaBHOCTEW UMW AWArHOCTUKE A0 NPUHATUS Mep. ABapuiHasa cur-
BpeMeHeM oTkNMKa = 40 MuH | Hanu3auuma moxeT ObiTb peanu3oeaHa B OCY[1 unu HezaBucumo ot
(ABAPWA) ocyn
YTB 1 (MCB) YpoBeHb nonHoTel 6e3onacHocTH 1 10 0,1
YMB 2 (MNCB) YpoBeHb NonHoTel 6esonacHocTh 2 100 0,01
YTB 3 (MCB) YpoBeHb NonHoTel 6e3onacHocTH 3 1000 | 0,001
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Tabnuuya G.7 — MNpumepbl cucTeMbl ocnabneHus nocnegctemil (CMS) ¢ COOTBETCTBYHOLWLMMW BEMUYMHAMK CHUBKEHWS
pucka RRF n BepoaTHocTAMM oTKasa no 3anpocy (BOH3)

CMS Yecnosue RRF | BOH3
PerynaTtop oaeneHus O6cnyxuBaetcsa uncTkon. PaspabotaH ans onacHoro cobeitna | 100 | 0,01
MembpaHHoe npegoxpaHuTensHoe | PaspaboTaH ang onacHoro cobbitus 100 | 0,01

YCTpOWCTBO cocyaa

KnanaH ans peryrnvpoBKK Bakyyma PaspaboTtaH ans onacHoro cobbitnsg 100 | 0,01

JlnHua nepenvea IlnHwA nepenvea paspabotaHa ana cOpoca B 30Hy nokanusa- | 100 | 0,01
LMK, KOTOpasl BbINOSIHEHA MO pasMepam, YYWTbIBaKLWMM BO3-
MOXHOCTb 3TOr0 onacHoro cobeiTud. JiobbiMK KnanaHamy B
NMHKUK HeoBxoaMMO YNpaenaTe agMUHUCTPATUBHO, YTOObLI MpK
HeoBbXxoAMMOCTM rapaHTMPOBaTL AOCTYNHOCTE CMS

G.2.8 War 7. OnpegeneHue pacxoxageHusa pucka CMS

[Onsa noboro HC3 cylwecTBYOT ABa BO3MOXHBIX COCTOSIHMSA, KOrda K HeMY BbINOMHAETCA 3anpoc npouecca: 1) cny-
yail ycnexa, korga CMS pabotaeT gomkHeIM 06pa3oM B COOTBETCTBUM C NMPOEKTOM, W 2) cnydait oTkasa, korga CMS He
paboTaeT B COOTBETCTBUM C MpoekToM. Ha ware 7 onpefgeneHue pucka CMS BEINONHAETCS C MOMOLLBIO OLEHKM nocned-
cTBus, korga CMS paboTaeT B COOTBETCTBUM C NpoekToM. Ha ware 8 oueHka pucka BeinonHaeTca ana CMS, kotopas He
paboTtaeT B COOTBETCTBUM C NPOEKTOM.

YTtobbl onpenenute puck CMS (T. e. Korga oHa paboTtaeT JomKkHbLIM 06pa3om), HeobxoaMMO cHavyana oueHWTb Ypo-
BeHb TSHXeCTU BTOPUYHOIO NOCMNeACcTBUS. YPOBEeHb THXECTW NOCNeACTBUA OLEHUBAETCA COrMacHO CTaHA4apTU3VPOBaHHbIM
onpepenexuam B Tabrnuue G.4. Puck CMS onpepnenseTca ypoBHeM TsxecTu nocnefctens CMS v 4acTOTOW MUCNOMbL30-
BaHua CMS. 3T1a vacToTa onpenensieTcs yMHOXeHWeM obLleil YacToTbl MCXoAHOro cobbiTua (Wwar 3) Ha 3HadeHwe RRF
kaxgoro HC3, koTopelil NpegoTepallaeT ucxogHoe cobbiTwe oT MecTa 3anpoca K CMS. 3tu HC3 6binu onpedeneHsl Ha
ware 5.

Puck CMS oueHuBaeTca ¢ nomollso Tabnuubl G.5. Ecnv pacxoxaeHune pucka CMS cHMXeHo 0o 3HAaYeHUs npu-
emnemoro pucka (MP), To HUKakoe ganbHerwee cHXKeHWE pucka He TpebyeTtca. KomaHga npu xenaHum MOXeT onpege-
NUTb YHKLUMK, KOTOPbIE YMyyllalT cHukeHue pucka. Ecnu pacxoxgenue pucka CMS Bynet pasHaTteca 10, 100, 1000
unu 10 000, To KOMaHda AoMKHa COOTBETCTBEHHO onpeaennuts bonblwe HC3. Ecnu aTux cpefcTB 3allyThl B NPOEKTE He
CyLlecTBYeT, TO AenarTca pekoMeHaauun.

B naHHom npumepe (cMm. Tabnuua G.2 u pucyHok G.4) komaHna pelunna, YTo perynatop AaBneHus ansa cbpoca raza
Haxogwncs B nogxogsleM MecTe W BelDpoc MaTepwana He NpUMBOAWT K HedonycTUMoMy nocnedcTeuto. Korga knanad
cbpoca AaeneHws paboTaeT B COOTBETCTBMM C MPOEKTOM, CLEHapviA peanuayeT BelOpoc MaTepuana B cuctemy cbpoca
rasa, U AngA Hero 6N onpegeneH NPUeEMNEMBbIN YPOBEHb PUCKA.

rnce PRV
e Yacrora = 9/100=0,9 roga,
Yenex = 9/10=0,9 = 1/10 ner.
BriknioyaHua.

YacToTa MHALMKMPYIOLLETD
cobeiTva 1/10 ner Yonex = 99/100 = 0,99 YacTora = 98/10000 = 0,009 rona,
= 1/100 ner.
Brinyck Ha chaken.
CGpoc gonycTim.

Otkas =1/10=0,1

Yactora =1/10000 = 0,0001 roga.
KpWTepuu nocnsacTBMA NPeBbILLSHGI.
Paapbie cocyaa.

Otkas =1/100=0,01

PucyHok G.4 — lNpuemnemblid pUcK BTOPUYHOTO NOCNeqcTBus

Mocne Toro kak uccrnefoBaHve ObiNo 3aBeplueHo, aHanwa cbpoca rasa onpegenun, 4To BLIOpPOC M3 perynaTopa
JaBneHWsa Mor BbI3BaTb Neperpy3ky B cucteme cbpoca rasa, a TaKke Ype3amepHoe NpoTUBoAaBleHWe B cucTeMe cbpoca.
Ha pucyHke G.5 obHoBneHo gepeBo cobbiTui, 4ToBbl NOKazaTe YTOYHEHHOE BTOPUYHOE nocregcteue — cobelTue cBepx-
OaBMNeHUA C Cepbe3HbIM NocneacTBuemM, kotopoe npoucxoaut 1/100 net.
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nce PRV
LI Mactota = 8/100= 0,9 ropa,
Yenex = 9/10 = 0,9 ;1”0 ner.
YacTora MHMLMMpyIoLLero bIKMIOU8HUS.
cobbiTus 1/10 net Yenex = 99/100 = 0,89 Yactora = 99/10000 = 0,0099 roaa,
= 1/100 ner.

MocnepcTBUA NPEBLILIAIT KPUTEPUM.
MNMpoTMBOAEBNEHHE B CBA3AHHbIX COCYAaX.

Otkas = 110=0,1

Yacrtora =1/10000 = 0,0001 roga.
KpuTepuin nocneacTens NpeBbILLEHb,
Paspuip cocyga.

Ortkaa = 1/100 = 0,01

PucyHok G.5 — HenpueMneMbld puck BTOPUYHOIO NocrnencTeus

Tabnuua G.8 npeacrasnseT coboi obHoBneHHy Tabnuuy G.2 ¢ nepecMoTpeHHO oueHKoW Belbpoca 13 peryns-
Topa AaeneHus B cucTeMy cOpoca, noKazblBas nNocneacTeue, CO3A4aHHOe POCTOM AaBfieHUs B perynatope OaBneHus.
Komanga pewwna, 4To Ans NpOTUBOAABMNEHWUS, BbI3BAHHOMO TakMM cLeHapuem Bblibpoca, Obino Okl BO3MOXKHO Bbi3BaTh
CcBepxaaBneHWe B ApPYrux yCTPOWCTBax OOHOBPEMEHHO ¢ cobbiTuem Bbibpoca. MocrneacTBue OTKPLITMS NpegoxXpaHu-
TeMNbHOrO KnanaHa paccMaTpuBaeTCs TakMM ke Cepbe3HbIM, Kak U B criyyae ero oTkasa (CM. MyTb pacnpocTpaHeHus
OTKa3a NpedoxpaHWTenLHOro knanaHa). B To BpeMs Kak pUck, CBA3aHHbIM C OCHOBHLIM CLieHapveM (paspblB eMKOCTH),
CHWXeH O0 YpoBHA npuvemnemoro pucka (MP), pyuck, cBA3aHHbIR CO BTOPUYHBIM NOCreAcTBUEM (Meperpyska cucTembl
cbpoca), Bblle, YeM npuemMnemblil puck. PacxoxaeHue pucka CMS coctasnsier RRF = 100 ona paHxupoBaHus Bes-
OMacHOCTU M 3KONOrMYEecKoro NocneacTeMsA, B TO BpeMs Kak ANs MMyLLecTBa pacxoxieHve pucka CMS cocTaensert
RRF =10.

PacxoxpaeHue pucka CMS onpenensieTcs nepBoHavansHoli oLeHKoW nocneacTsms yenewHon pabotsl CMS, uc-
nonbaya Tabnuuy G.4. 3aTem onpegenaeTcs YacToTa 3anpoca Ana CMS ¢ NoMOoLWbK YacToThl UCXOLHOro CoBbITUS
clueHapus (BKNoyasd obecrneduMBaloLliue YCrnoBus), KoTopas yMeHbluaeTcsd npefoTepawalowmmn HC3, paboTtatowmmi
no 3anpoca k CMS (cm. oepeBbs cobeiTuii Ha pucyHkax G.4 u G.5). Torga pacxoxaeHue pucka CMS onpepnensetcs 13
Tabnuubl G.5.

lNpumeHsa aTo HoBoe TpeboBaHWe K CHWXeHWK pucka, Bbino onpegeneHo, 4to MNCB gomkHa 6bITb 06HOBMNEHA
go YIB 3 B cootBeTcTBUU C pekomeHpauusammn u3 APl 521 «Guide for Pressure-relieving and Depressuring Systems:
Petroleum petrochemical and natural gas industries — Pressure relieving and depressuring system» n ASME «Guidance
on the Application of Code Case 2211 — Overpressure Protection by System Design». MNCB ¢ YT1B 3 cHMXaeT 4acToTy
3anpocoB K NpeaoxpaHuTensHOMY KnanaHy 1 obecnedymeaeT AONYCTUMBIR YPOBEHb pUCKa, KaK MokasaHo Ha pucyHkax G.5
n G.6.

G.2.9 War 8. OnpepeneHve pacxoXaeHUA pyMcKa cueHapus

PacxoxgeHve pucka cueHapus onpenenseTcs U3 ero YpoBHA TSHKECTU NOCneacTBMA (Lar 4) 1 ero YacToThl, y4WTbl-
BasA Hanu4ue onpegenenHeix HC3 (war 5) 1 CMS (war 6). Kaxpaa yactoTta onpepensertca ymHoOXeHnem obLen yacToTel
ucxogHoro cobeitua (war 3) Ha 3HaveHne RRF kaxporo HC3, npegoTepallatowlero cueHapui, n kaxgoro CMS, cmardato-
wero cueHapuit. HC3 6binv onpedeneHsl Ha ware 5, a CMS 6einuv onpegenedsl Ha ware 6.

nce PRV
ks YacToTa = 999/10000 = 0,0999ropa,
Yonex = 999/1000 = 0,999 = 110 ner.
BobinioueHue.

YacTora MHumnpyiowero
cobbiTua 1/10 net Yacrora = 9941 000000 = 0,000099 roga,
= 1/10000 ner.

MpoTMBOAABNEHWE B CBA3AHHLIX COCYOAX.

Ycnex = 99/100 = 0,89

Ortkas = 1/1000 = 0,001

Yagcrora = 1/1 000000 = 0,000001 roga.
MocneacTBMA NPeBbLILAIT KpUTEPHN.
Paspeis cocyna.

Otkaa = 1100 = 0,01

PucyHok G.6 — YnpaBnaembli puck BTOPUMYHOrO NOCneacTBus
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PucK cueHapusa cpaBHUMBAETCA C KPUTEPUAMK PUCKa, Kak nokasaHo B Tabnuue G.9, ncnonekaya tabnuuy G.5. Ecnn
pacxoxaeHue pucka cueHapus ymeHbliaetcs go MNP, To aansHellwee cHmkeHne pucka He TpebyeTcsa. KomaHaa npu xe-
NaHWK MOKET ONpenenuTb OyHKLWUW, KOTOPLIE YBEMNWYKUBAIOT CHUKEHWE pucka. Ecnn pacxoxaeHue pucka cueHapua bynet
pasHo 10, 100, 1000 unu 10 000, To KOMaHAa gomkHa onpenenuTe Bonblwe HC3 unu CMS cooTBeTcTBEHHO. ECnn B
TeKyLLEeM NPOEKTE OHW OTCYTCTBYIOT, TO HOPMUPYIOTCA PEKOMEHAALNN.

B naHHom npumepe (tabnuvua G.9) ona QOCTMXKEHWA OONYCTUMOrO pyUcKka B paccmaTpyMBaemMoM cleHapun Heob-
xoaumo obLlee cHUWxeHne pucka, pasHoe 1000. MNMpu ucnone3oaHuu MNCBE ¢ YIB 3, obecnevnBatollen 3HavdeHue RRF,
paBHoe 1000, u perynatopa AasneHusi, obecneduBatollero sHavyeHue RRF, pasHoe 100, Ans cueHapwsi rnpeBblLUeHWs
JaBneHusa B eMKOCTn obliee cHwKeHWe pucka, obecnedyeHHoe npoektom HC3, bynet pasHo 100 000. M3 tabnuuel G.9
BWAHO, YTO pacxox4eHUe pucka cLeHapus yooBMEeTBOPAET AONYCTUMOMY PUCKY.

G.2.10 War 9. BoinonHeHWe pekomMeHAauuK B crny4yae HeoBXoaqMMOCTH

Ecnun CMS vinu pacxoxgeHue pycKka cueHapus He CHKaloT 3HadeHMe pucka Ao MNP, To JomkHbl 6biTb caenaHbl pe-
komeHaauuu. [tobas N3 pekoMeHgauWin 4omKHa ONMCkIBaTb (OYHKUMKO 6e30nacHOCTM, KNaccuuuMpys ee Kak KOHKPETHbINA
Tun HC3, 1 obecneunsate Tpebyemoe cHxeHue pucka. [pu HeobxoAUMMOCTU KOMaHAOW AOMKHLI OblTh NpeacTaBneH.l
Opyrve pekoMmeHaauuu.
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MpunoxeHune H
(cnpaBouHoe)

KayecTBeHHbIN nogxon ANA OLUEHKU PUCKa M HasHaYeHWe YPOBHA NonHoThLI 6esonacHocTu (YIB)

H.1 OG3op

B HacTosiLeM NpunoxeHnn NpencTaeneH NpMMep Ka4ecTBEHHOro NoAgxoda AN OLeHKM pucka u HasHadenus Y6,
KOTOPbIA MOXHO NpUMeHnUT K NCE Ana npoMbIWNeHHbIX NpoLEecCosB.

MpumevyaHusa

1 MeTogonorusa, onucaHHasi B HACTOSALLEM MPUNOXEHUW, UCTIONbL3YET KAYECTBEHHYIO OLEHKY pUCKa W NpeaHasHa-
YeHa ona obblMHOrO NpUMeHeHWUa nMpu HasHadeHun YTBb aona dyHkumin BesonacHocTy MCEB ans NpoMbilUNEHHBIX NPo-
ueccoB. Mcnonbayemble napameTpsl pucka (CM. pucyHok H.2) npu npyMeHeHWn OaHHOW MEeTOLONOorMy K onpegeneHHsIM
npoueccam W MX KOHKPETHBIM ONACHOCTAM MOTYT NPW WX COrMacoBaHWW NpW BKIMIOMEHUW rapaHTupoBarth, 4To NCE moxeT
obecneynTs COOTBETCTBYHILLIEE CHIDKEHWUE PUCKA.

2 MapameTpsl rpaca pucka Ans NPOMBILLNEHHBIX MPOLECCOB, UCMONb3yeMble B HACTOALLUEM NMPWIIOXKEHWW, Npea-
cTaBneHsbl B Tabnuue D.1.

3 HacTrosluee npunoxeHue He SBASETCH MCYEPNbLIBAIOLWMM M3NOXEHNeM METOA, OHO NpeaHa3HaqdeHo, YTobbl Npo-
WNNCTPUPOBaTL 00LLME NPUHLWMLI.

[ns kaxporo onacHoro cobbITMA JoMmKHbI BeITE onpegeneHsl TpeboBaHusa K NonHoTe 6e3onacHoCTY OTAENBHO ANA
kaaon ns dyHkumnn 6esonacHoctu, peanuayemsix B [1CE (ecm. M3K 61511-1:2016, 6.3.1 n Tabnuubl 3 u 4).

Ha pucyHke H.1 npegcTtaBneH npuMep npakTudeckoro cnocoba BbiMONMHEeHUs OUEHKM pUCKa ANA KOHKPEeTHOro onac-
HOro cobbITMSA, NO3BONAKLLENO B pesynetate oueHUTs YIB ana dyHkumm 6esonacHocTr MNCHE. OTta metogonorna gormkHa
ObITb peannaoBaHa Ana KaK4oro onacHoro codbbiTus, roe HeobxoguMo CHU3WTL pUcK. PucyHok H.1 gomxeH ncnonb3osaTtb-
Csl BMECTE C PYKOBOOALLMMU YKa3aHUAMKU HACTOSLLETO NMPUMNOKEHUS.

BaxHo, 4To6bl rpad pucka u ero kanubpoeka GbInyM cormacoBaHbl HA BLICLLIEM YPOBHE B OpraHv3aunn ¢ TEM, KTO
HeceT OTBETCTBEHHOCTb 3a Be30nNacHOCTb.

QOueHKa pucKa SIBNSeTCA UTepaTUBHbLIM MPOLECCOM; 3TO 03HAYaeT, YTO 3TOT NPOLEeCce, BO3MOXKHO, OOMmKeH BbiTk Bbl-
MOMHEH HECKOMNBKO pa3.
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./
¢

KoHuenTyansHbIA NPOeKT NPoLecta ¢ OCHOBHOR
CUCTOMODI ynpasneHua npousccom (OCYTT)

NaeHTUOHUMPOBATL BOIMOKHLI® OMACHOCTA W
BCTRO@HHLIE B Npouece Gapbepsl GesonacHocTH
{(BenonHuTe PHA).

B LenomM nokasath HASHTUDULMPOBAHHBIE ONAacHOCTH
(ucnonsaya HAZOP, Yto ecnn 1 1.0.)

BepoATHOCTL
MHALIHMPYIOLL VX

BbiNOMHHTL aHANK3 NOGRECTBUA ANA
BbIGPAHHBIX ONACHKIX cobbITHA

(ans nepcoHana, oKpyKaloWwed

OTK8308 W COBLITUI I CPBMbI, SKOHOMAKH)
I ]
|
Opywe (w6 NCB) cnon | | ey BLINOMHWTL BHANWI YACTOT, BRIIQ4anA
3aWMNThI aHanu3 cnoed 3awmuTsl (LOPA)
KpuTepiu 1 pyroeanAuIve OcTaTouHLIe pACkH
YB32HHA N0 AOMYCTUMOMY fon e e e e e {(TpeGOBAHNE CHIDRBHWR
PHGKY pucka)
Da Ectk nu HeobxoagMMocTs B cnoax

3awuThl (He NCE)
W BOAMONHE! A OHW?

Oa

50

NPOBKTA NPOLBCCE U
BOAMONHB! 1 OHK'?

Heobxopvma nu npubophan
cucrema GaaonacHocTM
{MCB) anA nanLHediwero
CHWMBHWA pucka?

CcraHoeka

HaaHaunTe YPOBHW NOMHOTE
BesonacHocmv (YTIB) ana soex
npuBopHbIX (yHKUKA DesonacHoCTH
(B MCB}), HeobxoaMMBEIX B CHCTEME
GeaonacHocTi (MCE)

Lleneasie ¥T1B

]

Coapath cneymdbukaymio TpeGosaHni
GeaonacHocv (CTB) ona seeit NCBE.

Y

Cneuwndmraymun
TpeboBaHunit

OnpapenuTs TPabOBAHWAA OTAGNEHO ANA
KENKAOA BINIOYEHHOH B cucTemy b MNCE

K crapuu peanuaalumn
MUIHEHHOM LIMKNa

- Kk GesonacHocTH (CTE)

PucyHok H.1 — Brok-cxema npoueaypsbl HazHadeHus YIb
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H.2 OueHka pucka 1 HasHadeHue YIB

H.2.1 O0wwne nonoxeHusA

MNoppasgen H.2 naet npegcraBneHne 0 ToM, YTO W Kak AenaeTca Ang ynpaeneHua puckom 1 HasHadveHua YTB.

H.2.2 WpeHTudukauma/BbISBNeHWe OMNacHOCTU

BbifBMTL onacHoe cobbITUe, B TOM YMCHEe U OT pasyMHOro NpeackasyemMoro HenpaBuIibHOTO UCMONb30BaHUSA, PUCK
KOTOPOro AoMmkeH DbiTh CHMXeH peanu3auven dyHkummn bezonacHoctn (PB) MCHB. MNepeyncnTe MX B KOMOHKE ONacHbIX
cobbiTKi B Tabnuue H.1.

Tabnuya H.1— Cnucok dyHkumin 6ezonacHocT MNMCBE 1 onacHbiX cobbITUM, KOTOpble HEO6X0OMMO OLEHUTb

Ne &6 MNCB OnucaHme onacHoro cobbITus Onucaxue chyHkuumn 6esonackoctu NCHB

01

02

03

04

H.2.3 OueHka pucka
Ons HasHauyenus YIMB aona dyHkumm BesonacHoctu MNCE nenoneayetca matpuua rpada pucka. 3Hadenus YIbB
ycTaHaBnNMBalTCA B pesynsTate obbeguHeHus napameTpa C nocnencTeBus rpada pucka ¢ CyMMapHOM BEpOATHOCTbIO
napameTpoB F, Pu W rpada pucka. 3HaueHwe YTb ons kaxgoro onacHoro cobbiTia MoxeT ObITh ONpeaeneHo oTaensHo
ONA COCTOSHMA 340POBbSA, OKpyxatowen cpeapl U aktuBoB. Obuee uenesoe 3HaqveHue YIb paccmaTtpuBaemon dyHK-
uumn GesonacHocTu MNCB, BygeT onpenenaTbcs Kak MakcuMmansHoe 3HadeHue YT cpeau 3TUX Tpex acnekToB (COCTOsHMe
300pOBbLA, OKpY»KaloLLas Cpefbl U aKTUBhl).
OueHka p1cka gomkHa BbiTe BbINOMHEHA AN KaXO0ro onacHoro cobbiTusA, onpegenvs napaMeTpbl pucka, nokasaH-
Hble Ha pucyHke H.2, n gomkHa BbiTe nonydeHa:
- 13 nocnenctend ylepba Cu
- BEPOSTHOCTM BO3HWMKHOBEHWSA 3TOrO Bpeaa, KOTOpbI ABMAeTCs DyHKUMEN:
- nNapaMeTpa HaxoKOEeHWs B OnacHoW 3o0He F, KOTOPbLIA SBNAETCH BEPOATHOCTLIO TOMO, YTO B NOABEPraeMon
onacHocTW obnacTu BO BpeMs onacHoro cobblTha HAaXOAATCA Noau;
- nNapamMeTpa NpedoTBpaLLeHWs OnacHoro cobbiTua P, onuchiBalOLWEro BEPOATHOCTE TOMo, YTO NoABepratw-
LLMecs ONacHOCTK NIDAM B COCTOSHUM M3bexaTb OMacHOW CUTyalLmW, KoTopasi CYLLEecTBYET, ecnu Bo3HWK cOoi npu
3anpoce k dyHkuun 6esonacHoctu MNCE;
- nmapamMeTpa MHTEHCUBHOCTW 3anpocoB W, aBnsioweroca ocTaTOMHOM MHTEHCUBHOCTEIO 3anpocoB UMK Ya-
CTOTOW onacHbIX coBLITUIA B OTCYTCTBME paccMmaTtpueaemMoit oyHkuun BesonacHoctu MNCE.

H.2.5.2

BepoAaTHOCTE TOro, 4TO B NOJBEPMHEH-

HOW onacHocTh obnacti BO EBpems

5 24 0nNacHoro cobeITUA HaXoOATCA NKaw F H.286

om:{qg?wf:%ﬁﬂ I'Io.:x"-lteicmme H.2.5.3 BeposTHoCTe

BRI GO = A & BepoaTHOCTE TOrO, 4TO nOABEpraw- > BO3HWKHOBEHWA
SLiTliG ywepba C LMECA ONACHOCTM NN B COCTOAHWM aroro ywepba
Wn3bexaTte onacHon cuTyauum P

H254

OcTaTouHaA VHTEHCWMBHOCTE 3anpocoB J
UMK YacTOTa ONACHBLIX COOLITHIA W

N

PucyHok H.2 — lNapameTpekl, MCnonb3yemble Npy OUEHKe pucka

[ns kaxpgoro onacHoro cobbITUA MOXET CYLWECTBOBATbE MHOMO PasnU4YHbIX NOCNEA0BaTENBHOCTEN COBBITUIA, KO-
Topble NPUBOAAT K 3TOMY onacHoMy cobblTuio. Bce aTn nocnedoBaTensHOCTY JOMKHBI OblTe paccMOTpPeHbl OTAENBHO,
NMOCKOMbKY BEPOATHOCTL HACTYNNEHWA CobbITUA MOXeT oTnuyaTtees (F, Pu W).

H.2.4 BeiGop napameTpa nocnencTeus yuwepba C (tabnuua H.2)

370 YMCNO CMEPTENBHBIX CNYYaeB W/UMKW CEPLE3HBIX TPABM, K KOTOPLIM, BEPOATHO, NPUBENO BO3HUKHOBEHMWE Onac-
Horo cobbitus. OnpegenseTca NyTeM NOACYETa YMcna NAEA B NOABEPXKEHHOW ONacHOCTM obracTu ¢ y4eTOM WX YA3BU-
MOCTW MO OTHOLLEHWNIO K ONacHOMY CoBbITHIO.

YpoeeHb TskecT C — 3TO OUEHKa NocneacTens onacHoro cobeitus. BelbupaeTca Hagnexawuii ypoBeHb AnNs
onacHOCTeW COCTOAHUIO 300POBLA, OKpY>Kalolel cpeae 1 duHaHcoBeIM Bonpocam. B rpady C tabnuubl H.2 anga kaxagou
OTAeNbHOW 0NacHOCTU BHOCUTCS BblBpaHHoe 3HaveHue (A—F) ypoBHA TSXECTH.
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OnpegeneHne Hagnexallnx YPOBHEN TSAXeCTU 3akno4aeTcs B Bbibope w3 kaTeropuin nocnegcTBuid, oTkanvbpo-
BaHHbIX Ha COOTBETCTBUE AOMNYCTUMBIM YPOBHAM PUCKa, YCTaHOBMEHHbIM CrnyXB0i ynpaBneHns puckammn KomnaHuv u
opraHamu BnacTu.

B Tabnuue H.7 npegcTtaBneHsl NpUMepbl KaTeropuin NocneacTBUiA.

Tabnuuya H.2— NapameTp nocneacTsna Bpena/ypoBeHb TAXKECTH

Mapametp nocnegcTeus yuwepba

YpOoBeHb TSKEecTH C
Cr KatacTtpodunyeckun F
Ce 3HauynTenbHbINA E
Cp CepbeaHbiil D
Ce OwyTUmbIn C
Cg IpaHuYHBIA B
Ca HeaHauuTenbHbIi A

H.2.5 BepoaTHOCTbL BO3HUMKHOBEHUS 3TOro ywepba

H.2.5.1 O6wme nonoxeHusa

MyHkT H.2.5 gaet npegcraeneHne 06 OCHOBHbLIX NapaMeTpax, CBA3aHHbIX C BEPOSATHOCTLIO BO3HUKHOBEHWS yilepba.

Kaxgblil U3 Tpex NnapaMeTpoB BEPOATHOCTU BO3HWKHOBEHUS Bpeda (T. e. £, P u W) gonxeH oueHWBaTLCH HE3aBUCU-
MO Apyr oT gpyra. [ins Kax[oro napameTpa AOMKeH UCNOoMb3oBaTbCA HauXygLWWin cnyyain, 4Tobbl rapaHTMpoBaTh, YTO NpU
ykazaHHoM 3HadeHuu YTb yuwepba HeT.

H.2.5.2 Bbibop napamMmeTpa HaxoxaeHWs1 B onacHou 3oHe (Taénuua H.3)

OueHka BEpOATHOCTM TOrO, YTO B NOABEPraeMoi onacHocTW oBnacTu BO Bpems OnacHoro CobbiTUsi HaxogsdTcs
nogn. OnpegenseTcs BblMMCIEHWEM OONW BPEMEHW HaxXOKAeHWA NMioden B nogBepraemMoin onacHocTy obnacti Bo Bpems
onacHoro cobbITusA. Heobxoaumo y4ecTe BO3MOXHOCTL HaXoXd4eHUs GonbLuero Yucna niogen B noasepraeMol 0nacHoCTH
obnacTu, 4Tobbl MCCNeoBaTe HeCTaHAAPTHLIE CUTYaLUK, KOTOpbIe MOTYT BO3HWKHYTbL BO BpeMsi NOGTOTOBKM K OMacHOMY
cobbITUIO (HEOBXOAMMO TakKe PAacCMOTPETL, NPUBOAWT MK 3TO K U3MeHeHuto napameTpa C).

BeposiTHoCTb nopaxeHus (F) ABNAETCH BEPOATHOCTLIO TOTO, YTO B NOABEPraeMol onacHocTu obnacTi Bo Bpems onac-
Horo cobbITua HaxoasTes niogy. BeposTHOCTE NopaxeHusa AefcTBUTENBHE TONBKO A5 OLEHKN PUCKa COCTOAHWUA 300POBbSA MHo-
gew (H). Ecnv HaxoxaeHve nogein ByaeT NoCTOAHHbLIM UMK ecru yxe BbIno 3aaHo 3HayeHne AN YMeHbLUEHWS BEPOATHOCTH
HaxoxaeHus nofen Npy BeliGope YpoBHA TAXeCTH yillepba 300poBbIg, TO A0MKHO 6biTh BeIBpaHo 3HaueHne (Fp) «[ocToaHHOY.
BepoATHOCTb nopakeHns F. BEIBUPAETES, ecriv HaxoxaeHue rofen ByaeT YacTbiM UNKM eCliv HAXOXAEHUE Mol 3aB1cuT
OT OMacHON cUTyauun. BeposaTHOCTb NopaXeHrsa Fg BeiBUpaeTcs, ecni B NodBepraeMoil onacHocTK 0bracTy Nioau oKasanuch
MPOCTO Cry4aitHo 1 NPUCYTCTBME YerioBeKa Q4eBNOHO He CBA3aHO C OMacHOW cuTyauveil. BeposTHOCTL nopaxenns F, Boibupa-
€TCHA TONbKO B Cry4ae, ecrv nogsepraemas onacHocTy obnacTk onpeaeneHa v NpUcyTCTBUE B HE YenoBeKa ABNSETCA penkuM
W He 3aBUCUT OT oracHou cutyauun. B rpadby F tabnuuel H.3 BHocuTcs BeibpaHHoe cooTBeTCTBYOLWee Yicro (0—2). BennyuHa
napameTpa HaxoXeHns B onacHoi 3oHe, paBHas 1, npegonpedeneHa Ansa 9KONOrMYecKnX N hMHaHCOBbIX OMacHOCTEN.

Ta6bnuuya H.3 — lNapameTp HaxoxOeHWS B OMacHOW 30HE/BEPOATHOCTL NopaxeHus F

MNapameTp HaxoX4eHMsA B ONAacHOW 30He

YacToTa npucyTCTBUSA YenoBeka B onacHol 3oHe. [Npu BeIbope kaTeropuv NocneicTBns He AOMKHO 3aAaBaTbCsA OrpaHuYeHue
Ha BpeMs HaxXxoXAeHWs Niofeil B NogBepraeMon onacHocTy obnactu

BepoaTHOCTL NopaeHus F
Fo MocToAHHO = 2
Fg YacTto 0,1—1 2
Fg CnyyainHo 0,01—0,1 1
Fa Penko < 0,01 0
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H.2.5.3 Beibop napameTpa npegoreBpawieHusn (tabnuua H.4)

OToT napameTp OMUCHIBAET BEPOATHOCTb TOrO, YTO MOLBEPratolMeEcs ONAcHOCTW NIOAW B COCTOAHWM u3bexaTtb
onacHoW cuTyauuu, KoTopasi CyLWecTBYeT, ecriv BO3HUK cboi npu 3anpoce k yHkuumn BesonacHoct NCE. OH 3aBucKuT
OT Hanuuus He3aBMCKMMbIX METOAOB NpedynpexaeHns NoaBepraeMbIX onacHoCTV NoAen A0 NOSBMNEHUS ONacHOCTU U OT
HanW4nsi METOOOB CrMaceHus.

BepoaTHoCTb NpepoTepalleHns P aBnaeTca BepOATHOCTbIO NPeaoTBpaLleHns onacHoro cobbITUs, Aaxe ecnn pac-
cMaTpusaemas (PyHkUMA 6e30nacHoCTW He npefoTepalyaet 310 cobbitne. CTaHAapTHLIN BoIGOp — 3HaveHune Py «Ycno-
BWS NPedoTBPaLUeHNs He BbINOMHEHbI».

3HaveHve P, MOXeT BbiTe BbIGpaHO OTAENLHO ANA ONacHOCTY MpUYMHEHWs Bpeda 3nopoBsio (H), ecnn Bece nioau
13 nogesepraemon onacHocTu obnactu, BeposTHo, ByayT 9BakynpoBaHel BoBpemMs B GesonacHylo obnacTe, ecnu dyHKUMA
6e3onacHocTk MNCH He BBINOMHUT 3anpoc. 3To TpebyeT, YTobbI:

- y nogew BbINo 4OCTaTOYHOE KOMWYeCTBO BpeMeHW ANs 3Bakyauum 1

- CyllecTBoBan1 HesaBUCUMble CpeacTBa nNpeaynpexaeHns 06 onacHOCTW W 3BaKyalmn Beex Nodei U3 onacHON 30HbL.

P, Takxke MOXeT BbITh UCMOMb30BAHO, ECMIU ONACHOro COBLITUA, BEPOATHO, MOXHO BOBPEMS M3bexaTb ¢ NOMOLLbIO
PyYHbIX JEACTBUA onepatopa. B Takoi cutyaumun P, Taloke MOXHO UCMOMNb30BaTh AN ONacHOCTeW B 3KOMOMMKU U 3KOHO-
Muke. 31o Tpebyert, 4yTobbI:

- BbINK JOCTYNHBI HE3aBMCUMbIE CPEACcTBa ANA NpeaynpexaeHns onepartopa 06 onacHoCTH OyHKLWOHANBHOMO OT-
Kasa v Ans nepesofa npouecca B 6e3onacHoe COCTosHME BPYYHYIO;

- MUHWUMYM 1 4 JOIBKEH OTAENATb onacHoe cobbiTWe OT ONOBEeLLeHUs O HeM onepaTopa.

B rpadby P tabnuubl H.4 BHocuTes cooTtBeTcTBytowee yucrno (0 unu 1) ansa BeilbpaHHoro napameTpa npeaoTBpaLleHns.

MpunoxeHue — B npunoxeHun H Buibop 3HaveHus P, nogpasyMesaeT, no kpaiiHei mepe, 90-NpoUeHTHY0
BEPOATHOCTb, 4YTO onacHocTh ByaeT npegoTepalleHa.

Tabnuuya H.4 — MNapameTp npegoTBpalleHna/BepOATHOCTL NPeaoTBpaLLeHns

MapameTp npegoTepaLleHus

BeposaTHOCTb NpefoTBpaLLeHns onacHoro cobbiTUA, ecnin BO3HUK cOoi npu 3anpoce K cyHkuMn 6esonacHoctu MCB.
MogpasymeBaeT HezaBUCUMbIE CPEACTBA, 0becnevnBaloLLMe «0CTaHOBKY obopyaoBaHua» Takum obpasom, 4Tobbl Obina npegoTepa-
LeHa onacHoCcTb Unu Bbina npefocTasneHa BO3MOXHOCTbL NO3BOMNUTL BCEM NKAAM nepebexars B BezonacHoe MecTo. YCnosus, Ko-
TOPbIe [OMKHbI BbITb BLINONHEHL! ANSA Py:

- Hanu4ue cpencTs NpedynpeXaeHns oneparopa o ToM, 4To npousolen cbon yHKkummn besonacHocTu MNCH;

- Hanuuue He3aBWCUMbIX CPeACTB, NepeBoanLLuxX npouecc B GeaonacHoe cocTosHWE;

- Bpems Mexay onoBelleHWeM onepatopa 06 onacHOCTM U onacHeIM cobbiTMem AomkHO BbiTe Gonee 14

BeposaTHOCTL NpegoTBpaweHus P
Pg Ycnoeus npedoTBpaLleHUs He BbIMOMHeHbI 1
Py Bce ycnoeus npegoTBpalleHus BeINONHEHbI 0

H.2.5.4 BbiGop napameTpa MHTEHCUBHOCTHU 3anpocos (Tabnuua H.5)

Yucno onacHelx cobbITUI B rof, KoTopble ByayT NPOMCXOAUTE B OTCYTCTBUE paccMaTtpuBaeMol yHKUuKM Besonac-
HocTu NCE, MoXeT BbiTh ONpeaeneHo, pacCMOTPEB BCE 0TKA3bl, KOTOPbLIE MOMYT MPUBECTU K ONAcHOMY COBLITUIO U BbINON-
HWUB OLIEHKY 0BOLLENH MHTEHCUBHOCTM X BO3HUKHOBEHWA. B paccmoTpeHne fomkHbl BbiTe BKIHOYEHLI APYrMe CIov 3almThl.

lNapameTp UHTEHCMBHOCTU 3anpocoB W BbiBupaeTca nyTeM OUEHKMA UMM BbIYWCIIEHUSA WHTEHCUBHOCTU OCTATOYHBLIX
3anpocoB UMK YacTOTbl OnacHbIX COObLITUIA, ECNU He peanu3oBaHa paccMmaTtpuBaemas yHkumnsa GezonacHoctk MCB. 3Ta
yacToTa MOXET ObITb ONpeaeneHa CNoOXeHWEM YacTOT OTKA30B U APYTMX MCXOOHbIX COBLITMIA, NPUBOOALLMX K ONAcHOMY CO-
ObiTuio. na cuctem, He senawwmxca MNCE, HO peanuayrolwyx 3allUTHeIE Bapbepbl, AOMMKHO 3aaBaThCs OMpeneneHHoe
3HayeHune cHwxeHus pucka. ObLlee 3agaBaemMoe 3HaYeHVe CHKEHUS pucka ana 6apbepoB, peanu3oBaHHbIX B OCHOBHOM
cucteme ynpasnerua (OCYT1), Bkiovaa aBapyuiiHy0 CUrHaNM3auvio 1 peakuuio oneparopa, He MoxeT BbiTe Bonblue Benu-
YMHbI CHKEeHNA pycka, paBHor 10, no onpegenexuvto B M3OK 61511 (BennumHa cHkeHus pyucka > 0,1). B rpady W tabnimupl
H.5 BHOCKTCA BbIDpaHHOE YMCMO, COOTBETCTBYIOLLEE OLIEHEHHON UMK BbIYMCIIEHHOW MHTEHCMBHOCTI OCTaTOYHbIX 3arpoCcoB.

Ta6nuya H.5— NapameTp MHTEHCMBHOCTHM 3anpocos (W)

MapamMeTp UHTEHCUMBHOCTM 3anpocoB
MHTEHCMBHOCTL 3anNpoCcoB w
Wy Yacras >11r 9
Wy YacTo nopTopstowasnca 1/(ot 1 1. o 3 neT) 8
53
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OkoHyaHue mabnuus! H.5

[MapameTp UHTEHCMBHOCTU 3aNpoCoB

MHTEHCHMBHOCTL 3anpocoB w
W, BrnonHe BepoaTHas 1/(ot 3 go 10 neT) i
Wy BeposaTtHan 1/(oT 10 oo 30 ner) 6
Wi Cny4aiiHas 1/(ot 30 go 100 neT) 5
W, ManosepoaTHas 1/(ot 100 go 300 neT) 4
Wy HeeeposTHas 1/(oT 300 oo 1000 neT) 3
W, HenpasgonogobHas 1/(oT 1000 oo 10 000 ner) 2
W, Hembicnumas 1/(ot 10 000 go 100 000 neT) 1

H.2.6 OueHka BepOATHOCTH yliepOa

[ns kaxgoro onacHoro cobeiTvsa U No mepe HeoBXogMMOCTK AN KaX40ro acnekTa (COCToAHWe 300POBbs, OKpyXKa-
lolas cpena, akTuBbI) cknaabiBatoT 3HaveHus rpad F, Pu W, a cymmy BHocAT B rpadyy YIB tabnuuel H.6.

H.2.7 HaznaueHue YMNbB

[nsa onpeneneHna 3Havenua YIMB ona KaxQgoro M3 acnekToB (COCTOSHME 300P0BbLA, OKpyYXKatollaa cpeaa, akTMBbl)
ucnone3yeTtca maTtpuua rpada pucka (cm. Tabnuua H.6), ceaA3biBatolan ypoOBHWU TSKECTU NocreacTBua, 0003HayYeHHbIe
cumBonamu oT A o F, ¢ cymmapHOW BEpoATHOCTEI0 NnapameTpoB F, Pu W (3HaveHua ot 1 go 12). O6wimm ueneBbiM 3Ha-
yeHuem YIb aBnaetcs MakcuMmansHoe 3HadeHue YTB cpegun aTix Tpex acrnekTos.

Touka nepeceyeHnsi 3HAYEHWA YPOBHA TAKECTU nocneacTeus C ¢ COOTBETCTBYHOLLEN BEPOATHOCTLIO NapaMeTpPoOB
(F+ P+ W) tabnuubl H.6 ykazbiBaeT, kakoe gencteue TpebyeTca.

TMpumep — Mycme 0nA KOHKpPemMHoL onacHOCMU ypoeeHs msikecmu nocnedcmeuss C 0ns yenoeeka onpe-
OdernieH kak kamacmpodguyeckull, a 3HaveHuss F= 1, P=1u W =3, mozda F+ P+ W=1+ 1 + 3 = 5. Ucnone3ysa
mabnuuy H.6, amo npueeno 6b1 k YINb 2, HasHaYaemomy 0nsa pyHkyuu 6esonacHocmu INCB, npedHasHavyeHHOU
CMA24YUMb paccmampueaemMoe onacHoe cobbimue.

Tabnuua H.6 moxeT ncnonb3oBaThCA ANA 3anvMcK pesynsTaToB npouenypel HasHaveHua YT1B, ucnonesys metogo-
MOrMIo, ONUCaHHYK B NpunoxeHun H.
B tabnuue H.6 «NR» o3HavaeT «HeknaccuduuupyemMble» CpeacTsa 3allnThl, Ha4MHas co 3HavyeHns BOH3 > 0,1.
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Tabnuuya H.7 — lNpumep kaTeropuini NOCIeacTBUiA

MMOCT P M3K 61511-3—2018

HaHeceHHbIn BepoaTHocTb MakcumansHbeie nocneq-
C YEnoBeky CMepTenbHOro CTBMA OANA 300p0OBbA M3-3a ,D,OI'IOJ'IHMTeﬂbeIe KOMMEHTapUK K ka-
ywept H cnyyas (BCC) onacHoro cobeiTus TEropUAM NOCNEACTBNA ANA SA9PAALA
Cg | Karactpocpu- [BCC > 1 3 vnwn Bonee normbwnx. | BepoATHO HECKOMBKO CMEpPTENbHbIX
Yeckui Muoro (10 unu Bonee) B | cny4aes
KPUTUHECKOM COCTOSIHUA
Cc | 3HauuTens- BCC=0,1—1,0 1 vnn 2 normbwmx. Hec- | OToenbHbI cMepTenbHbIA criyyaii/
HBINA Konbko (3 unu Bonee) B | BO3MOXHbLI CMepTenbHbIe criydan
KPUTUYECKOM COCTOSHUA
Cp | CepbeaHbiit BCC =0,01—0,1 1 unu 2 yenoseka B kpu- | Heckonbko 4ernoBek c TpaBMoW/
TWYECKOM  COCTOSIHUW. | TpaBMamu C BPEMEHHOW noTepei
3 wunn Gonee 4enoeek | TpymocnocobHocTn. OgMH MMM He-
paHeHsI CKOMbKO YernoBeK C ONUTENBHON
notepew TpygocnocobHocTn. Cmep-
TernbHbIA criyyan/cnyyan ManoBepo-
ATHbI, HO BO3MOXHbI
Ce | OwyTumbii BCC < 0,01 1 unun 2 yenoeeka paHe- | OOWMH WM HECKONbKO YErnoBeK C
Hbl. CepbesHble He4OMO- | TPaBMOW/TpaBMamMn C  BPEMEH-
raHvs HOW noTepel TpygocnocoBHocTw.
HeanauntensHas BEPOATHOCTb
ONUTENbHOM  MOTepWM  TPYAOCMo-
cobHocTn. CmepTenbHbIA  cry4van
HEBEPOATEH
Cg | MPaHn4HbINA BCC=0 Nerkas paHa/panbl. [inv- | PaHa/paHbl 6e3 noTepu Tpy@ocno-
TenbHblE HEOOMOTaHuA cobHocTu. TpebyeTtca neyeHue
Cp | Heanauntens- BCC =0 HesHaunTensHas paHa/ | PaHa/panbl 6e3 noTepu Tpyzocno-
HbIA paHbl. BpemeHHble He- | cobHocTu. Hwkakoe neyeHve He
[omoraHua Tpebyetca
3Konorudeckuin BnusHus Pacnpocr- MakcumarsHele akonorv- [ononHnTenbHble KOMMEHTapPUK K 3KO-
G Bpen E cbpocos pok e HEPRIS G HE I e e NOrMYeckUMm KaTeropuam nocnegctesnsa
cbpocos onacHoro cobbiTus
Cg | Karactpogu- | MNoctoanHoe | LUupokoe Lnpoko pacnpocTpaHa- | Pasnue »uOKocTu B pexy WM Mope.
YeCcKUi oWKACa UM anutene- | KpynHblv BeiBpoc napa urnv aspo3ons.
Hbll Mo BpeMeHW Bped. | COpockl HAHOCAT AMUTENBHBIA UK
[eavHdekumss HeBO3MO- | HenonpasuMbIA yulepb pacTeHuam
XKHa WnuW 3aTpyaHeHa 1 }KWBOTHOMY MUPY
Cg | 3HaunTens- MoctosHHoe |OrpaHuyeHd-| OrpaHuyeHHbId B CBO- | PasanvMe KuMOKoCTW B IPYHTOBbIE
HbIA HOe B CBoeM| eM  pacnpocTpaHeHun | Bogbl. HeBonblwoh eBbibpoc napa
pacnpocTpa-| Bped, HO MOCTOAHHLIA | M aspo3ond. CBpocbl HaHOCAT
HEHUW UMW B TEYEHWE AOMNroro | ANWTENbHEIA UMW HEMOMNpaBUMLIA
BpemeHu. [eanHdekuma | ywepb pacTeHUusM W KMBOTHOMY
HEBO3MOXHA WnU  3a- | MUpY
TpyOHeHa
Cp | CepbesHbiit MoctosHHoe | OrpaHndeH- | OrpaHuydeHHe  pacnpo- | Paanve XWMOKOCTM Ha TeppuUTOpUM.
Hoe cTpaHswmincs unu or- | OrpaHUYeHHbIW BbIBpOC napa wnu
paHU4YeHHbIA MO BpeMe- | aspo3onsa  (BHYTPWU  OrpamaoeHus).
H1 Bpeg. [OesuHdekuuns | COpockl HAHOCAT AMUTENBHBLIA UMK
HEBO3MOXHa WNU  3a- | HenonpaeumblA ylepd pacTeHuAM
TpyOHeHa 1 KUBOTHOMY MUY
Ce | OwyTumblit KpatkoBpe- LLnpokoe/ Bpen oT wwpokoro go | Pa3snue »WOKOCTW B PeKy UK Mope.
MEeHHoe Hebonblwoe | HeGonbLIOTO. INerkas | OrpaHu4eHHbIA BbIOpPOC napa Mnu
neanHdekuma unu  He | asposona. Cbpockl HaHocAT Bpe-
Hy>KHa MEHHbIA ylepb pacTeHUAM W Xu-
BOTHOMY MUPY
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OkoHYaHue mabnuubi H.7

, Pacnpoct- MakcumansHble 3Konorude-
JKONOru4ecKkni Bnusaxuns [lononHnTenbHbIE KOMMEHTaPWK K 3KO-
< Bpeq E cbpocos papieiie LAV PO = NOrMYECKUM KaTeropuam nocneactens
cbpocos W3-3a onacHoro cobeITUs
Cg | MpaHu4HbIA KpaTkoBpe- OrpaHu4en- | TepputopyansHo orpa- | PasnvMB  KuOKoCTM Ha TeppuTo-
MeHHoe Hoe HUYEHHbIA  BpeMeHHbIW | punu. OrpaHu4YeHHbId BbIBGpOC napa
Bpen. lerkan gesvHdek- | unu aspos3onsa  (BHYTpU orpaxge-
LS UM He HYXKHa Hug). CHpockl HAHOCAT BPEMEHHLIN
ywepb pacTeHUsM W KMBOTHOMY
MUpy
Cp | Heanauntens- | HeaHaunTens- HesHaunTenbHbld  Bped | Cnabaa ytedka Bo dhnaHue wWnu
HBINA HoEe okpyxatowern cpege. de- | knanaHe. HeGonblioi pasanve »xua-
3UHGEKUMA HE HYKHA KOCTW Wnu HeBonblloe 3arpasHeHue
MoYBbI, HE BMMSAOLLEE HA FPYHTOBLIE
BoAbl. He3HaunTenbHoOe BO3AEN-
CTBWE HA OKPYXKaloLLyio cpegy
" Mpounasoa- MakcrmaneHble duvHaHco-
c DUHaHCOBLIN VlMyl:LI,ECTEleH- SESLHLE P ——————— [ononHurensHble KOMMeHTapuu
yuepb F HbIA yuepb notepy (. €) PR D K (PMHAHCOBLIM KaTeropuam nNocnegacTems
Cg | Katactpocu- (> 10 000 > 50 000 KatacTpodmuyeckume no- | KatacTpoduueckoe nospexaeHue
Yeckui TEpK NPOW3BOACTBA, | MPOMbILUIEHHON YCTAaHOBKM W/MMn
O0MNK pbiHKa 1 MnaKa npegnpuatusa. CobbiTWe, Bbi3blBa-
lollee OCTaHOBKY MNpOWM3BOACTBA
Bonblue YeM Ha rog,
Cg | 3HaumTens- 1000—10 000 |5000— 3HaunTernbHble npous- | OyeHb Bonblioi yuwepd obopymdo-
HBINA 50 000 BOACTBEHHbIE  MNOTepW. | BaHwmo u/unu umyuiectey. Cobeitue,
Bonblwas noteps Aony | Bbi3bIBAOWEE ANUTENBHYID OCTa-
pbIHKa W1 MUaXa HOBKY MPOW3BOACTBA — Ha HECKOIb-
KO MECALEB
Cp | CepbesHbiit 100—1000 500—5000 | CepbesHble npoussof- | CepbesHoe noepexgeHwe obopyno-
CTBEHHble noTepu. 3Ha- | BaHWA w/unu umylectea. CobbiTue,
YuTENbHAs NOTeps AONW | BbI3LIBAOWEE  NPOAOMKUTENBHYIO
pbIHKa W/1NWM nMuaxa OCTaHOBKY NpOM3BOACTBA A0 Mecsua
Ce | OwyTumbli 10—100 50—500 Owytnmble npouseog- | OwyTtumoe noepexoeHwe obopydo-
cTBeHHble notepu. [pa- | BaHua w/vnm nmywectea. CobeiTne,
HWYHas MoTeps 4ONW | Bbi3blBalllee  NPOdOIHKMTENbHYIO
pbIHKa OCTaHOBKY NPOM3BOACTBA A0 Hedenu
Cg | MpaHWuHbIN 1—10 5—50 HeGonbline npouseog- | HesHauuTernbHoe rnoBpexaeHue
cTBeHHble notepu. [dona | obopynooeaHusa. CobbiTue, Bbi3blBa-
pblHKa Wunu UMUK He | loWee OCTaHOBKY NPOW3BOACTBa A0
TepsaTCcs O[HOro AHSA
Cp | HesHautens- [<1 <5 HeanauuTensHble npo- | HesnauntensHoe noBpexaeHue
HbIA M3BOACTBEHHbIE  noTe- | obopynosaHusa. CobelTue, Bbi3blBa-
puv. Jons peiHKa w/unw | owee BpeMeHHyH (Heckonbko 4a-
UMUK He TepalTcs COB) OCTaHOBKY NPOW3BOACTBA
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MpunoxeHue |
(cnpaBouHoe)

Co3spaHuve v KanubpoBKa rpacha pucka

1.1 O6wuKe nonoxeHusa

HacTosllee npunoxeHWe ONUCLIBAET OCHOBHbLIE LUArK, BhINOMHAEMbIE AN hopMupoBaHnsa 1 kanubposku rpada
puUCKa, KOTOpPLIW Mo dhakTopaM pUcKa, M3BECTHLIM ANA KOHKPeTHOro obpabaTsiBakoLlero npennpuaTs, No3BONAeT onpene-
NUTb YpoBeHb NonHoTel BesonacHocTy (YTB) dyHkumm BesonacHocTu MNCE.

pad pucka, vucnonbayemblii Ans OUEHKW HEOOXOOMMBIX YPOBHEN MOonHoThl Ge30MacHoCTW, Ans NPUMEHEHWUs Ha
nobom obpabaTtbiBatoLLeM NPeanpUATAM OOMKEH NOAXOAUTL ANS KOHKPETHOIO NPUMEHEHWUA 1 BbiTb KannbpoBaH, YToObI
MCMNONb30BaTh 3HAaYEHUs YACTOT JOMNYCTUMbIX COBBITMIA, ANA KOTOPLIX BbINO ONpedeneHo, YTO OHU CBSA3aHb! C BO3MOXKHbLIMU
pyUcKkamMmu npoueccoB paboTbl NpeanpuaTus.

MeTtonp! rpacda pucka npenctaeneHsl B MK 61511-3 B kavyecTBe npuMepa, W Nonb3oBaTenb OOMKEH YAOCTOBe-
pUTLCH B TOM, YTO OHU COOTBETCTBYHOT MPUMEHEHWUIO U rapaHTUPYHOT, YTOBLI y NOnyYeHHbIX pe3ynsTaTtoB 6bino npaBunsHoe
3HayeHue. Bo mHorux cnyyasix Heo6xoguMo aganTupoBaTh TakoW MEeToq, YTobbl caoenatb ero COOTBETCTBYOLL MM NpUMe-
HEHWIO, M oTkanubposaTh BbibpaHHbIA rpadh prcka, 4Tobbl C NOMOLLBIO HETO MOMyYaTh NpaBuIbHbIE 3HA4YEHWS.

B HacTosLLEeM NPUIOXKEHUM He Npeanonaranock ONUCbIBaTh MCYEPMbIBaOLLEe 0DbACHEHWE Npouecca pa3paboTku
1 kanmbpoeku rpada pyucka, OHO NpeaHasHayYeHo AN UNncTpaumm obLmMx NpMHUMMNOB. HacToslee NpunoXeHne ocHo-
BaHO Ha MeTode, onucaHHomM Bonee nogpo6Ho B «Using risk graphs for Safety Integrity Level (SIL) assessment — first
edition»; Clive De Salis, C; Institution of Chemical Engineers, 2011.

1.2 Waru, BeinonHsaembie Ans popMmrMpoBaHna U kanubpoBku rpada pucka

Laru, BeinonHsemble Ans hOpMUMpPOBaHUA U KanubpoBky rpada prcka, MoryT BKIHYaTh, HO HE BbITh OrpaHUYEHbI
3TUM, criegytollee:

- MPUHATL PELLEHWE O TOM, KaKue napamMeTpbl oueHKK ByayT BKMOYEHb! B rpad pycka;

- 1306pa3nTL NOMHY CTPYKTYpY rpadha pucka;

- onpedenuTb Kaxablid U3 napameTpoB Nogpo6Ho;

- HasHa4YWTb 3HaYEeHUA ANsS KaX40ro U3 NapaMeTpoB, KOTOPLIE COOTBETCTBYIOT ONpeaeneHusaMm;

- OMNpedenuTb 3Ha4YeHMs YacToT AONYCTMMbIX COBLITWMIA, KOTopble ByayT MCNONBL30BAaTLCA AN KaX40ro onpeaene-
HWUA NOCNEACTBUS;

- onpedenuTb 0Cb KanvbpoBKK ANA KaXO0ro NocneacTeums;

- BbIYMCMWTL BCE Apyrie 3Ha4YeHus B rpache pycka oTHOCUTENBHO COOTBETCTBYHIOLLEN OCK KannbpoBkuy;

- Npeobpa3oBaTb 3HAYEHUHA BEPOATHOCTM COOLITUMIA B 3HayeHusa YIb, ncnonb3ya COOTBETCTBYIOLLYH YacToTy OO-
NYCTUMbIX COBLITUA;

- paccMoTpEeTb NOMHbIV rpad) pycka 1 yaanuTe nobblie MapLpyThl Yepea rpad pycka, KOTophLIE MPOTMBOPEYAT Tpe-
BoBaHNAM.

1.3 PaspaboTka rpacpa pucka

B HacTosAwem nogpasgene KpaTko OnMcaHo, Kak MoXeT ObiTb paspabortaH rpad pucka.

Ha nepBbIxX Warax NPpoeKTUPOBaHWA U kKannBpoBKK rpadha pucka HeoBxoauMo ONpedenuTe napaMeTpbl, ANs KOTo-
pbIX JOM%Ha BbITb BhINOMNHEHA OLEHKa B npouecce hopMUPOBaHWSA NOMNHOW CTPYKTYPLI rpadha pucka, noapobHoro onpe-
OereHns KaXOoro napaMeTpa v onpeaeneHns QUanasoHa 3HaueHnid, CBA3AHHOIO C KaxabIM napameTpomM.

.4 MapameTpbl rpada pucka

.4.1 Beibop napameTpoB

INpwu BeIBOpe napameTpoB, ucnonbayowuxes ana oueHkm YTIB ana obpabateiBaloero npeanpuaTys, NonNb30BaTenb
JOmxeH BbIbpaTh BCe Hagnexaluue 3HadeHus, koTopbele ByayT oueHeHbl. Ha pucyHke 1.1 npedcTaBneHkbl OCHOBHbIE Napa-
MeTpbI, KOTOPbIE AOMKHEI BbITb PACCMOTPEHBI, HO APYTUe Talkke MOryT OKa3aTkCsl BaXKHBIMU W AOMKHbIl BbiTe Jo6aBneHb!.

WHuyuupyiowee cobeitue
Yacrora BeposTHOCTL HeaaBucKHMBIe GNOW 3aWMTBI
WHALMHPYIO- NpUCYTCTEUA Peakyusa Ha
wero B OMACHO#H npeaynpexaeHe CHmKEHUS HosneReTRve
coBLITHA ofnacTu pHcKka OcnatGnetve
X F P R M c
— - — | BoaMmokHoCTb DonycTumoe
BeposTHOGTE nabexars Ywcro crioes 3HAYEHWe CBA3aHD
CoBiTun/ron Emaepmeuuocm ONAcHOro |: C NOCNencTEueM
- = = cobbiTus

PucyHok 1.1 — PaccmaTpuBaemble napamMeTphbl rpada pucka
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Yto0Bbl NoKasaTk, kak MOXeT ObITb pa3paboTaH rpad pucka, MMetoLWwMiA BonbLUIOE YMCTIO NapaMeTpoB, Ha pUcyHke 1.2
npeacTaeneH NpUMep, AeMOHCTpUpYoWMn obbeauHeHe MeTogos M3 npunoxenua D (cm. pucyHok D.1) u npunoxeHuna C
(cm. pucyHok C.2).

1.4.2 Yucno napameTpoB

Onpegenue napameTpbl, KOTopbie ByayT MCNONb30BaTLCS, Aanee HeobxoaMMo NPUHATL PeLUeHWe O Yucne 3Haqe-
HWIA KaXOoro napamerpa, KoTopble ByayT Mcnonb3oBarbcd. Hanpumep, MoXeT BbiTb [OCTATOMHO BEPOATHOCTL TOMO, YTO
YenoBek NoABepraeTcsa pUCKy, MpencTaenATb NPOCTO ABYMS 3HaveHusaMu: F1 u F2.

1.4.3 3Ha4eHne napameTpa

3atem HeobxoaUMO oNpenenyTL KaXabl NapamMeTp 1 KaX4oe 3HaYeHue Ans aToro napameTpa. 3TW onpegeneHns
[OMKHbI BbITh AOCTATOMHO NOAPOBHO U3NOXKEHBI AN YNEHOB KOMaHAbl OLEHKW, YTOBE! NOHATEL NapameTp WU NOBTOPHO Bbl-
BuvpaTb NpaBWMEHOE 3HAaYeHVe.

Bo Bpems 3T0r0 LWara MoxeT ObiTb He0BXOANMO NEePecMOTPETb PeLLeHNs, NPMHATEIEe MMBo Ha ogHOM, NMBo Ha obo-
WX NpeablgyLLmMX Wwarax.

1.4.4 OnpeneneHue napameTpa

Mpu onpegeneHuny BKIOYaeMbIX MapaMeTpoB paccMaTpuBaeTcs BCA 4OCTYNHaa nHdopmaums.

Hanpumep, MOXeT uMeTbest MHopMaums 0 YacToTe cobbITWA, MPoMCcXogsLLero Ha obpabaTkiBatowemM NpegnpuaTIX,
koTopoe HaxoguTcs nod ynpaeneHnem OCYT, u Torga aTv AaHHbie MOTYT MCMOMNb30BaThCA ANA Toro, 4Tobbl onpegenvTs
yacToTy cobblTia U cbor OCYTT npu ynpaBneHUn 3TUM cobblTMeM Kak obLLyto BenuuuHy. C Opyrod CTOPoHbl, MOryT BbIThb
AaHHble 06 cxoaHOM coBbITUKM He3aBucKMO OT criocobHocT OCYTT ynpaenaATs 3TUM PEXMMOM NpoLecca.

MpumevyaHue — Ecnurpad pyucka paspabatsiBaeTcs, UCXOAA U3 YACTOTbl UCXOAHOrO CoBbITUS, TO Torda rpad
pUCKa MOXET BKMOYATb BCE APYrMe NapameTpbl, ¢ KOTOPbIMW MOXHO ONpedeniTb MHTEHCUMBHOCTL 3anpocoB K yHKUMN
BesonacHocTy. MoaTomy, 4TobbI OOMKHLIM 0BPA30M OLEHUTL MHTEHCMBHOCTL 3aMPOCOB K yHKUMM 6830MacHOCTA, OOMK-
Hbl BbITb BKMIOYEHBI APYTe HEe3aBUCUMbIE CPEACTBa CHUKEHMA pycKa.

1.4.5 Npadh pucka
padh pucka n3obpaxaeTca B Buge obllen guarpammbl.

MpumevyaHue — [Quarpamma 06bi4yHO ByaeT cMMMETPUYHA Mo hopMe WM BKIKYaTh Bce KOMBUHALMWM BO3MOM-
HbIX MapLUpyTOB, BKNOYaa Te MapLupyThl B AUarpamme, KOTopble No3xe MoryT BelTe UCKMoYeHbl. Hanpumep, nonutuka
KOMMaHWW MOXET COCTOATE B TOM, YTOObI NCKMIOYMTE PACCMOTPEHWE OTBETA OMNepaTopa Ha curHan TPeBory Tam, rae no-
crneacTBUeM SIBMNAIOTCH, BO3MOXKHO, MHOMOKpaTHbIE CMepTenbHble cryyaun. B aTom crydae B ka4ecTBe npuMepa auvarpam-
ma Byder BknioYaTh NMHUM OTBETA OnepaTopa Ha 3TON CTaauu MpoekTa, HO Ha 3aknioyMTensHOM 3Tane onuusa Beibopa
OoTBeTa onepartopa byneT ynaneHa.

YacTtota nHuumupytolero cobbiTna IEF, cobbiTyi B roa;
1 — He 6oree ogHoro pasa B rog,;

2 — He Bonee ofHOrO pasa B AECATb NET;

3 — BpeMms XU3HWM NpeanpuaTus.

Bonee oaHoro
Heaasmcumoro cnoa OavH He3aBUCUMBIFA CNOK HEe3aBMCHMOTO GO
SAWWTBl HET 3ALMTBI 3ALWNTBI
1 2 3 1 2 3 1 2 3
P1
F1 0 0 0 0 0 0 0 0 0
P2
a 0 0 0 0 0 0 0 0
L P1
a 0 0 0 0 0 0 0 0
= {2
1 a 0 a 0 0 0 0 0
P1
a 0 0 o 0 0 0 0 0
F1 P2
1 a 0 a a 0 0 0 0
£2 | P1
1 a 0 a a 0 0 D 0
=
2 1 _l—a 1 | 0 Lo |

OboaHa4eHUA:
0 — GO 38WMTL He TpebyeTeR;
8 — B CNoe 3auThl Ha acHose [CH, BepoATHO, HeT HecBxooUMOCTH;
1 1 2 — Heobxagrmee sHaqennn MCB,
PucyHok |.2 — UnntocTpauus rpada pucka ¢ napameTpamu u3 pucyHka l.1
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1.4.6 YacToTbl npuemnembix cobbiTur Tef AnA kaxgoro nocnencTemA

1.4.6.1 Tef-pykoBoacTBo

PykoBOACTBO NO onpeAeneHuio 4acToT NPUEMMNEMBIX COBBITUI.

1.4.6.2 OueHka YTB yacToT npuemMnemMeslX cobbITUIA

Ouenka YTB yacToT npuemnemMbix cobbITWIA OTNMYAETCA AN K A0ro nocneacTens. HasHavaemble BeNM4MHBI 4acTo
CBA3bIBAIOT C MOCNEACTBMEM edVHWYHOro cMepTenbHoro crnyyad. Ecnn B obocHoBaHun BesonacHoctn gnsa obpabarbisa-
loWwero NpeanpuaTUsa MOXHO MCMOMb30BaTh NIMHEWHY NPOrpeccuto: eUHUYHBIA CMepTenbHbIM cnyyai = 1, cepbesHas
Tpaema = 0,1 1 HebonbLwon yumnbd = 0,01, To Becb Habop aTnx 3Ha4eHW hopMUPYETCA ANS Kax4oro nocneacTsus, onpege-
nexHoro B 1.4.3 v 1.4.4. Ho 3Ha4yeHuA nporpeccuin He Bceraa NuHelrHel. Hanpymep, 3Ha4yeHus MoryT MeHATLCA NS MHOMo-
KpaTHEIX cMepTenbHbix criydaes (N), n HeT HuYero HeoBbIYHOMO B TOM, 4TO 3TW 3Ha4eHus pasnuyHbl anda N =10 unu N = 50.

1.4.6.3 Ipad pucka Tef

Heobxogumo obecneynTb, YTOBbLI 3HAYEHUSA YacToT NpUeMIeMbIX COBLITUI NPaBUMbHO MCMOML30BaNUChL B rpade
pucka. Ecnn yactoTta npuemnemoro cobeiTus ABNsSeTCs YNCNOM Cepbe3HblX TPaBM YenoBeka B rod, a rpadp pycka npegHa-
3HaYeH Ans paccMOTPEeHMsA pucka oTaensHoro obpabaTkiBalowwero NpeanpusaTAa, To 3TW ABa YCNOBUA HENOCPEACTBEHHO
He COBMecTWMMbl. YernoBek nogBepraeTcs MHOMOKPATHBIM PUCKaM CEPLE3HOM TPaBMbl B pesyneTaTe ero AedTensHOCTU, U
Taknm obpasom, MPOEKT AOMKEeH PacCMOTPETb, Kak Npeobpa3oBaTh BbIpaXKEHUS pUcka AN YenoBeKa B BblpaXeHus Ans
PWCKOB eguHU4HOro cobbiTva Ha obpabaTeiBaloWwemM NpeanpuaTm.

1.4.7 KanubpoBka

1.4.7.1 OBLwme nonoxeHns

B naHHOM nyHKTe obbacHAeTCH 3Ha4YeHe kanmbpoBku npu paspaboTke rpada pucka.

1.4.7.2 Ocb kannbpoBku

Ocb kanMbpoBKK A5 KaX40ro nocneqcTsusa — 310 NyTe Ha rpade pucka, KOTOpbIA CTPOro COOTBETCTBYET 3TOMY
nocneacTeuio.

lMpumep — ¥ 2pagha pucka mozym 6bime crnedyroujue napamemps! (cMm. pucyHok I.1):

C3 — eduHuYHEIG cMepmenbHBIl criyYyal;

F2 — seposmHocmb eo3delicmeus pagHsiemcs 1 (m. e. nepcoHas, eeposmHo, Npucymcmeayem);

P2 — onacHocmu mpydHo usbexams;

RO — Hukakue dpyzue He3aeUcUMbie MeXHoMo2uYyeckue cpedcmaa o CHUXeHU pucka He docmynHbl;
MO — Hukakue Opyaue He3aguCUMbIe Mephbl M0 CHLDKEHUIO pucka He QOCMYIHbI;

1 — yacmoma ucxodHo20 cobkimus paeHa oGHOMY cobkimuro e 204.

lNocneaoBaTensHOCTL MYTWM Ha rpadpe pucka B 3TOM MPUMEPE 03HaYaeT, YTO Pe3ynbLTaToM ABMSAETCH, BO3MOXHO,
E€OVHWYHBIA CMepTenbHbIA Cryyaid, MepcoHarn B ONacHOW 30He NpWCYTCTBYET, n3bexaTb 0NacHOCTU TPYOHO, OTCYTCTBYHOT
KaK He3aBUCUMbIE CPELCTBA MO CHUXKEHUIO PUCKa, YTODLI ero NpeaoTBpaTUTL, Tak U MEpLI MO Ero CMArYEHWo, YTobbl name-
HWUTb PE3ynLTaT NOCMNEACTBUSA, a TAaKKe UCXOAHOE COBbITUE NMPOUCXOAUT KaxabIi rod. V aTo npuBoanT K TOMY, 4TO norubaet
OOVH YerNoBeK B rof. 3To — 0Cb KannbpoBKkn NS NOCNEACTBUS C eANHUYHBIM CMEPTENbHLIM CMyYyaem, MoToOMY YTO, eCIu
YyacToTa npuemMnemMoro cobbiTus, Tpebyemas Ans Hero, coctaenset 2- 1072, To BeposATHOCTbL 0TKa3a TpebyeMoit (hyHKLNK
BesonacHocTH, NpeaoTepallaloLleil aTo cobeiTue, aenaetca 2- 1072 FD. Yncnoroe aHaueHue Kaxaoro napameTpa B aToil
nocrnenoBaTensHOCTM PaBHO 1 M yKa3kbIBAET Ha YMCIO MPUCYTCTBYHOLLMX NMIDAEN U HA BEPOATHOCTL cOOS Ka4oro napame-
Tpa, KOTOpbIA He NO3BONAET NpefoTBpaTuTh peadynsraT nocnegcteus. C3-F2-P2-R0O-MO- 1 cobeitve B rog = 1 cMepTenb-
Hblli cnydar-1-1-1-1-1 cobeiTve B rog = 1 cMepTenbHbIA crny4Yan B rog.

1.4.7.3 KanubpoBaHHbie cobkiTiA B rofg

[na kaxaoi ock KanMBpPOBKM KOHEYHBINA pe3yrnbTaT 3anucbiBaeTcq B CODbITUAX B rof, NpeacTaBeHHbIX 3TUM MyTEM
Ha rpade pucka.

|.4.7.4 Ynecno cobeiTuii B rog Ana Nyt Ha rpade pucka

Wcnonkeaya s3HaveHust, onpegenexHbie B 1.4.3, 1.4.4 n 1.4.7.3, BeluncnaeTca ymcno cobbITUiA B rod, KOTOpble Mpou30i-
OyT OANg KaX4oro nyTu Ha rpade pucka, HacTpauBas kaxabld pa3 oavH napameTp.

3T0 MOXHO NPOUNMNIOCTPUPOBATL Ha TOM e caMoM npumepe 13 |.4.7.2, B koTopom ByaeT M3MEHEHO OQHO 3HAYEHWE,
Hanpumep F2 Ha F1.

B pesynerate rpad pucka BygoeT MMeTh criegylolle napameTphbl:

C3 — eQnHWYHbIA CMepTEeNbHbIA CnyYan;

F1 — BepoaTHoCTb Bo3aencTBuaA paBHaeTca 0,1 (T. e. BEpOATHOCTE HAXOXOEHWUA NepcoHana B 0NacHoW 30He MeHee
10 %);

P2 — onacHocTU TpyaHO M3bexaTs;

RO — HUKakue Opyrue He3aBWCHUMbIE TEXHOMOTMYECKUE CPEeACTBa MO CHUXKEHWUIO pUCKa HEe OOCTYIHbI;

MO — HWKakue Opyrue He3aBUCHUMbIE MEPbI MO CHIKEHWUID PUCKA HE OOCTYIMHbI;

1 — yacToTa UCXOQHOro coBLITUA paBHa ofHOMY coBbITUIO B rog,.

lNocnenoBaTensHOCTL NyTW Ha rpade pyucKka B 3TOM Cry4Yae 03Ha4YaeT, YTO pe3yrnsTaTtoM SBMNSeTcs, BOAMOXHO, eau-
HWYHBIA CMepTenbHBIA Cryd4an, NepcoHan B onacHoW 3oHe npucytcTeyeT meHee 10 % BpemeHu, usbexatb onacHOCTu
TPYOHO, OTCYTCTBYHOT KaK HE3ABUCUMbIE CPELACTBA MO CHUKEHWK pycKa, 4ToBbl ero NpegoTBpaTuThb, Tak U MEpbl MO ero
CMArYeHuo, YTobkLlI M3AMEHWUTL PE3ynLTaT, a TakKe MCX0AHOoe CobbITMe NPOUCXOOUT Kaxabli rod. 1 aTo npvBOOMT K TOMY,
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yTo norubaet 0,1 YenoBek B rod. YMCNOBOE 3HAYEHWE KaXO0ro NapamMeTpa B 3TOW NocnegoBaTensHOCTM paBHO 1 1 ykasbl-
BaET Ha YUCMO NPUCYTCTBYIOLLMX MIOAEW U HA BEPOSTHOCTL cO0s Kaxaoro napaMerpa, KOTopblil He NO3BONSET NpeaoTepa-
TUTb pe3ynsTaTt NocneacTBUS, 3a UCKIHYEHMEM 3Ha4eHua F2, onsa kotoporo Beino onpegeneHo, YTo NepcoHan B onacHom
30He npucyTcTeyeT MeHee 10 % BpemMeHu 1 noatomy oH paseH 0,1. C3-F2-P2-R0-MO- 1 cobeiTve B rog = 1 cMepTenbHbINA
cnyyan-0,1-1-1-1-1 cobeiTve B rog = 0,1 cMepTenbHbIW Cry4ai B rog.

1.4.7.5 Beiqmucnenne BOH3,

[ns kaxgow U3 BETBeW rpada pucka BbiYMCNAKTCA YacToThl cobbITUA. Janee HeobxoduMo pa3gennTb 3HavYeHue
4acTOThl JOMYCTUMbIX CODBLITUIA ONA paccMaTpMBaEeMOro NOCMeACTBUMA HA BLIMMCIIEHHYHK YacTOTy CODbITWIA ANA KaXKOon
BETBU rpadha pucka. [ony4yeHHble 3Ha4YeHWA 3aHOCATCA B rpady pMcka v ABnAKTCa TpebyeMbIMM 3HaYEHUAMMN BOHBCP.

1.4.7.6 NpeobpazoBaHue BOHBCp B YIMNb

[anee Heobxooumo npeobpa3zoBaTh Kaaoe 3Ha4YeHne BOHBCp B 3Ha4eHKne YTb. MNMpu npeobpazoBanun ansa rpada
pucKa 3Ha4YeHuin BOHSCp B 3Ha4eHKus YIE OHW HMKOrda He JOMKHL! OKPYIMATLCH B MEHbLLUYIO CTOPOHY, T. €. K MEHEE XeCT-
KOMY 3Ha4YeHWI0, a Bceraa AOMKHbI OKPYIMATLCA B BHONbLUYI0 CTOPOHY.

1.4.8 3aBeplueHue cozgaHun rpada pucka

1.4.8.1 OBLme nonoxeHnsa

B naHHOM NyHKTE paccmartpuBalTca BONPOChI O TOM, YEM 3aBepLUaeTCcs co3aaHuve rpadha pycka.

1.4.8.2 YnaneHue nyTten

IyTW, KOTOpbIE HE JOMKHbI MPUCYTCTBOBATL B rpade pycka, yaansawTca U3 Hero.

Hanpvmep, nonuTMka KOMNaHWKM MOXET COCTOATb B TOM, YTOObLI UCKMKOYMTE PACCMOTPEHME peakUmy onepaTopa Ha
cUrHansl TpeBOMU, NOCMNeACTBUEM KOTOPbLIX MOTYT ObiTe MHOTOKpPaTHbIe CMEepTEnbHbIE criyyan. B cnyyae paccmarpueae-
MOro npuMepa NyTh/NyTW, CBA3AHHbLIN(E) C peakunen Ha BO3MOXKHOE npeaynpexaeHue, gomkeH(Hbl) BbiTe yaaneH(bl)
13 rpacha pucka, rge BO3MOXKHbLIM pPe3ynsTaToM SBMAKTCH MHOMOKPaTHLIE CMEpTENbHLIE CryYan.

1.4.8.3 NHCTPYKLMW NO NPMMEHEeHKI0 rpada pucka

[omkeH ObiTb NogrotToBneH noapobHbld HAGoOP MHCTPYKLUWA, ONUCBIBAIOLWMX NpaBuUIlbHOE UCMNOoMNb3oBaHue rpada
pucka. OTWU MHCTPYKUMKA OOIMKHEI BKMOYATL ONUCAHWUA OrpaHUYeHuid Ucnonb3oBaHus rpada pucka (T. e. npedens npu-
MEHUMOCTM).
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Mpunoxenne J
(cnpaBouHoe)

MHOFOKOHTyprIe cucTeMbl Be3onacHoCTH

J.1 O6wune nonoxeHun

MonykonuyecTBeHHbIE NOAXOAbI, NPEACTABNEHHbIE B NMPUMNOMKEHUAX HACTOSLLEro CTaHAapTa, O4eHb NonesHel Ans
ObICTPOW OLEHKM CHUKEHWS PUCKa, KOTOpoe HeobXoAuMO ANA AOCTUKEHWS LeneBoii YaCTOThl AaHHOro onacHoro cobebiTus,
YCTaHOBMNEHHOW B MNpolecce npeaLllecTBYLLEero aHanusa pucka (cM. npunoxeHue A o nogxoge ALARP). Tem He meHee
OCHOBHa#d rmnoTes3a 0 TOM, 4TO CHWBKEHWE pucka, gocturaemoe CB, HenocpedCTBEHHO CBA3AHO C e COOTBETCTBYIOLLEH
MepoW OTKa30B (HanpuMep, CpegHUM 3Ha4YeHWEM HEroTOBHOCTU — BOHGCD), BEpHAa TOMbLKO TOrga, Korga peanns3oBaHa
envHndHan NCB. Ecnu paspabateiBaeTca HecKonbKo nocregosarensHo paboTtatwowmx cuctem 6esonacHocTtu (IMCE n He
MNMCB) ons npegoTBpaLleHusi 4aHHOro OMacHOro CobbITUA, TO COKpaLLeHWe puUcKa BCe e YBENUUYMBAETCA MPU CHUXEHWUU
BEMWYMHBI OTKa30B STMMMK CMCTEMaMW, HO CBSI3b HE Tak MpocTa, W COKpalleHWe pucka, KoTopoe dakTuyecku obecne-
yneaetca gaHHoi MNCB, moxeT BbITh HWXKE, YEM TO, KOTOPOE MOXET ObiTe MONYYEHO HEMNOCPEACTBEHHO NMPU CHUXKEHUN
BenuyuHel oTkasos aton MCB, korga oHa paboTtaet otaeneHo. 310 Tem Bonee BepHO, Koraa NepUogMHECKU BbINONHAIOTCS
KOHTPOMbHbIE MPOBEPKM CUCTEM.

MoaTomy, ecnu pa3paboTaHo HeckonbKo paboTarowmx BMecTe cucTem 6e3onacHoCcTy B COOTBETCTBMM C Nogxoda-
MW, NpeacTaBneHHsIMU B NPUINOXEHWAX HACTOALLEero cTaHaapTa, TO BaXKHO NPOBEPUTh, YTO 0TKa3bl No 0bLwel npudnHe u
BMUSHME 3aBMCMMOCTEIR Mexady cucTemMamu 6e3onacHOCTU He3HaYMTENbHbl UMK OOMKHEIM 00pasoM yuTeHsl, YTobbl dak-
TU4eckn obecneynTs JONYCTMMYH YacTOTy OMacHOra cobbITUS.

MpumeyaHue — [ONONHATEMBHYIO WHPOPMALMIO MOXHO HaWTW B OOKYMEHTax, NpPeacTaBleHHbIX B
Gubnvorpaduu.

J.2 MNoHATHE CUCTEMHbIX 3aBMCUMOCTEN

Ha pwcyHke J.1 npenctaeneHbl 0ObIYHBIE BLIMUCIEHUSA, UCTIONb3YEMbIE B MOMYKONMYECTBEHHBIX noaxodax. [se
MNCB (NCB4 n NCB,) pabotatot nocnegosatensHo. Ecny npoMcxoanT 3anpoc OT npouecca, To cHadana gorkHa pearnmpo-
BaTb [1CB,. ECNK B HE NpOMCXOAUT OTKa3, TO, B CBOK oYepefb, AoMmKHa pearnposath NCb,, 1 ecnn oHa Takke OTKasbl-
BaeT, TO NPOMCXOAMT ONacHoe cobbiTHe.

3anpociis
npouecca Nnce;, nce, Cutyauus
— () MWneancHoe
w Aa (byHKUNOHUPOBaHMe S—
! a = d O= AT =O % O YxynweHHoe COCTORHWA
HeT ( la hyHKUMOHUpOBAHWE
YacroTa
3anpocoB O— A7 FO
P1 = Aiv/2 Het + :% OnacHoe cobbmue
HEF,=w =
PFD P;=A1/2 —
HEFz = W}q)\zt /4

*1 HEF, = wP, _zj
PFDcp,IZ

PucyHok J.1 — OBbl4Hble BbIYUCNEHWS

HEFz = WP1P2

Mpu Mcnone3oBaHWM NOMYKONWYECTBEHHBIX MOAXOA0B MPU3HAHO, YTO CHIXeHWe pucka, obecneymsaemoe lCH,
paBHO 06paTHON BENUYMHE ee Mepbl 0TKasos (Hanpumep, P;= 1/BOH3 ) Moatomy B oTcyTcTBue NCE yactoTta onacHoro
cobuiTna HEF, paBHa camoli YacToTe 3anpocos w. [lanee beHKLWIFl 6e.30I'IaCHOCTM MNCB, obecrneynBaeT CHUXKEHNE pUCKa
HEF,/HEF, = 1/P,, n puck cHuxaetca go HEF, = w- P,. 3artem dyHkuma 6esonacHoctu NCE, obecneynsaeT cHuxeHne
pucKa H’EF1.’J'-J’.EF2 = 1/P,, n puck cHxaetca 0o HEF, = HEF1 P, =w- P,- P,, koTOpoe, Kak npe;:l,nonaraeTCH YOOBNEeTBO-
pseT TpeboBaHMAM K AOMYCTUMOIN YacTOTe ONacHoro cobeiTus.
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OpHako nepuogbl KOHTPOMBHLIX NPoBepok, 3HavyeHna MTTR, MRT, oTkasbl no obLweid npuynHe U apyrue aktopsl
kaxkgoro ua NCB MoryT B3auMoOAeRCTBOBATL Mexay coBo, YTO JACT CHUKEHWE pucKa, OTMMYHOE OT NPeAnonaraeMoro,
KkoTopoe BkINo oNMcaHo Nepen 3TUM B YNPOLLEHHOM BUAE.

B npoctom npumepe Ha pucyHke J.1 MCB, BKMoYaeT TONbKO OAWMH AATHMK S, OAHO NOTNYEcKoe peLuaiollee YCTpoii-
cTBO LS 1 0guH ncnonHUTENbHbIA aneMeHT FE, koTopble coeguHeHbl NocneqoBaTenisHO U TECTUPYIOTCH OOHOBPEMEHHO C
Nep1MoaoM KOHTPOMbHEIX NpoBepokK. Toraa MHTeHCMBHOCTL oTkasos MCH, pasHa Ay = Aqg + Aq g + Ay W €€ CpedHee

AT
3HaYeHWe HeroTOBHOCTK (T. e. BOH3Cp 4) paBHo F =(;] To4Ho TaK e cpeiHee 3HadeHue HerotoBHoCTM MNCHB, (T. e.

A A A
BOH3,, ;) pasHo F, :[%] . MNosTomy ¢ geyms MNCE Yactora onacHoro cobeitus Byaetr HEF, = w- P, - P, = w(i}[ﬁj =

: 2 2

Ay 1212
= w|—=— |, rae dyHruna BesonacHoctn MNCBH, obecneunsaet cHwxeHne pucka HEF/HEF, = 1J'BOH3Cp 1, @ dhyHKUMA
BesonacHocTm [1CB, obecneunsaet cHuxkeHWe pucka HEF,/HEF, = 1/BOH3Cp -

MpuBeneHHbIe BbilLe BLIMUCIEHWS Y4UTEIBAKOT TONBKO NePUOA MPOBEPOK, HO He NNaHUpoBaHWe TECTOB BO BPEMEHMW.

Ha pucyHke J.2 nokasano, 4to ase [NCE TecTupyoTcA B 0QHO U TO Xe BpeMs. 3TO U3BeCcTHan obulenpuHaTas NonMTuKa 1uc-
NbITAHWIA, NO3BONAOLWANA YIPOCTUTL 3a4a4m KomaHae obCryMBaHus MMM MMHUMW3UPOBATE YMCNO OCTAHOBOK Npouecca
ANs BbIMNOMHEHWA TECTOB.

3anpocsl
Cutyauus
npouecca nce, Nnce: yau,
{0 WneaneHoe
w Ha chyHkuvoHmpoBaHve| o
- O Ay FO O YXyAweHHoe coCTORMMA
5__ ' ’ Oa thYHKLMOHUpOBaHME
YacmoTta ® Ag;t‘ _o
3anpocoB | o
Nbfy(t) = wdt L + iliﬁ Onachoe coBLmue
oll) = -4
Nbfy(t) = wi,tdt ‘\f)fj/, ALldir= A dir=AAT/3

v

Nbfy(t) = wA, A t°dt | e ;ﬁﬁ%ﬂh )

PucyHok J.2 — ToyHble BbIMUCTEHUSA

B npeaenax nepvoga mexay KOHTPOSbHBIMUY NMPOBEpkaMK 3HaYeHne HerotToBHocTH NCB, onvceiBaeTca Bbipaxe-
Huem U, (1) = 1 - ™M KOTOPOE MOXHO ynpocTuTb A0 Uy(f) = A4t npu A4t < 1. Cpasy nocne KOHTPOMbLHOW NPOBEpPKH
3HaveHwne U, (t) nmeeT Hynesoe 3Ha4eHne (eCv BpeMA PEMOHTE HE3HA4YMTENbHO UK NPOLLECC OCTAHOBIEH), 3aTEM OHO
YBENUYUBAETCA HEMOCPEACTBEHHO [0 CNEAYOLWEN KOHTPONBHON NpoBepKkU. B peaynstate nony4aem W3BECTHYH NUNo-
06pa3sHon KpuByo, KOTOpas NpeacTaBneHa B pUcyHke J.2. TOYHO Tak e nonyvyaem nunoobpasHoi Kpueyto n ansa Us().
Moatomy U, () n Us(f) MOXHO cuMTaTE B3aMMOCBA3AHHBIMM, TaK KaK OHW UMEOT MUHUMarbHbIE 3HaYeHKUaA (cpasy nocne
TecTa) U MakcumarbHble 3Ha4YeHUA (HEMOCPEeaCTBEHHO Nepes TeCTOM) B OHO W TO Xe Bpems. KaxeTcs, 4To 3To Hecy-
LECTBEHHO, HO (DaKTMYECKW NOABMAETCA cucmemMHas sasucuMmocts Mexay NCB, u NCB,, koTopble No3ToOMy He ABMS-
1oTCcs abCoONKTHO HE3ABUCUMBIMWU. TEPMUH «CUCTEMHAS 3aBUCUMOCTb» 03HA4YaeT, YTO 3Ta 3aBUCUMOCTb SABMNSETCHA CBON-
cteom [CB,; u MNCB,, paccMaTpuBaembix Kak eOuHOe Leroe, KOTopoe Henb3a OnucaTh, paccMaTpuBas OTAernbHo
Tonkbko MNCE, nnn NCh,. HeobxoaMMo oTMeTUTL, YTO 3TOT TUN B3aWMOCBA3W HE NPOABMAETCA B HEMOCPEACTBEHHO 06-
HapyYXEeHHbIX 0TKa3ax (HanpuMep, BbIABNEHHbIX AUArHOCTUMECKMMK TECTAMMK), NOTOMY YTO HEFOTOBHOCTL, CBA3aHHadA C
3TUMW OTKa3amu, OCTWUTaeT LieneBbiX 3Ha4YeHWIA, KOTOpLIE HE MMEHT OTHOLLEHMA K 0TKa3aM, BbIABNAEMbIM KOHTPOMbHbI-
MW NPOBEPKaMMU.

B cnyuae 3anpoca BepoatHocTk cboes NCB, paeHa A4 t, BepoAaTHocTe cbos o6eux MNCBy v MNCE, pasHa A1?L21‘2, a
BEPOATHOCTL ONAcHOro cobbITUA paBHa w}n1k2{2. Ecrnn w— uacTota sanpocos, To Nbfy = wdt — 4ncno 3anpocos, npovc-
XOAsLWmMX Mexay t v t + df (T. e. yucno onacHblx cOBBITUIA B OTCYTCTBME cucTeMbl BezonacHocTu). C aByma MNCHB yucno
onacHbIX COBLITMIA, NpoUCcXoaALImMX 3a dt, Bynet pasHo Nbfy(1) = W)\.»}}\.ztzdt, 1 NPOCTOE MHTErpUpOBaHKe JAEeT YMUCMNOo onac-
HbIX coBbITUIA, Nponcxogawmx Ha otpeske [0, 1] B Buae Nbfy(0, T) = wi 450, 13/3. HakoHel cpegHss 4acToTa OnacHbIX
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cobuitnin pasHa HEF, = Nbi,(0, 1)/t = wh11212/3. Heobxogumo oTMEeTWTL, 4TO YacToTa 3anpocoB W CHATAETCA NOCTOSH-
Hoi. Torga 3;’)&11213. NpeacTaBnNAeT CHWXKEHVe pucka, obecneyeHHoe 3KBUMBANEHTHOW ogHOW cucTtemMon BesonacHocTw,
Bkntodatowein u NCby, u MNCh,.

Hakonel, HEF] = 1,33HEF,, koTopas, c4eBmaHo, Gonblie, Yem HEF,. BolpaxeHue ans HEF; MOXHO 3anucatb

3\ 2
Mo CHUXKeHWUIO pucka, a NMNCb, — Tonbko Ha 3/4 = 75 % P,, Tak Kak oHa AeCTBYET Ha BTOPOW NO3ULIMA.

A A
BBuge HEF) = w [g)i(iJ =w- P;-1,33P,, kotopoe nokassizaeT, 4To [1CB, Ha 100 % peanuayeT cBoM BO3MOXHOCTH P,

AqT .
Ecnu pobasute TpeTsio MNCE 1 NpoBepaTs ee B TO Xe caMmoe Bpems (T. e. F :[iJ ), TO YacToTa onacHbIX coBbITMIA
’ 3 )\.11 121: )Lat
ctana bl HEF] = Wiy hyhg 1914 =2 W| — o e ® 2w- P, - Py P;, T. e. cHUeHne pucka Tonbko Ha 1/2 = 50 %
, Kﬂr 4 ?~2r 3 ?\.31: ,

TOrO, YTO OXKMAANOCH OT MOMYKONMYECTBEHHBIX Noaxodos. 3anuce HEF, = w| — |=| —=— |=| —=— | = HEF; - 1,5 Py no-

KasbiBaeT, YTo Bkrag Tpetoei [CE paBeH Toneko 2/3 = 66 % oxuaaemMon. 2 )32 Ja\ 2
; AT Ayt A AT . ~
BuipaxeHve anst HEF, MoxHo sanucate B Buge HEF] =[w .3 ]E = = WE - (w' aBnsAeTca YacToTomn
3anpocos K [CB,). Ecnu w' paccmaTtprBaTh B Ka4eCTBe 3aMpoCoB NPoLecca, TO 3TO BbIPaXKEHWE MOKa3bIBAET, YTO Mexay
npoueccom v [CB mMoryT Takke CywecTBoBaTbL CUCTEMHbBIE 38BUCUMMOCTK. [103TOMY dake B Criydae pacCMOTPEHNA OQHON

MCB aTu 3aBUCMMOCTM MOTYT AaTbh MEHBLLLEE CHUWKEHWE PUCKA, YEM OXMUOAMNOCh.

Ecnu Tenepb pasHecTU Mo BPEMEHW MPOBEPKW W BLINOMHUTL ONpeAeneHHble MaTeMaTU4YeckUe BbIYMCMEHWS, TO
MOXHO HalUTK, 4TO ONTUMYM AocTuraeTcs, koraa MNCB, npoBepaAeTca B cepeauHe Nepuofa KOHTPONbHLIX Nposepok MCBE,.

= 2 5
B atom ontumanbHoM cry4ae 4actoTa onacHbiX COObITWIA CHWKaeTcA W paBHa HEF) = wz K1k212. 370 BblpaXeHue

PL11: 10 7\.2’: 10P2 .
MOXHO 3anucaTb B BUae HEFé’ = w T E T =. Wa ? . KOHTpOﬂbeIE NPOBEPKW BCe elle CBA3aHbl MexXay cobon,

Ho Tenepb NCB, obecneunsaeT cHuxeHue pucka Ha 12/10 = 120 % ot Toro, 4To oxuaanock. ModToMy CBA3L MeXay KOH-
TPOMbHBEIMU NMpOBEpKamMKn paanuuHbix NMNCH moxeT Bo3geicTroOBaTs NGO NOZUTUBHO, NMMBO HEraTUBHO B 3aBUCUMOCTU OT
peanuayemMoin NONUTUKN KOHTPOSEHBLIX NPOBEPOK.

Kak nokasaHo crneBa Ha pvcyHke J.3, MHOTOKOHTYpHas cuctema 6e30nacHOCTM, aHanua KOTOPOW BbIMOSTHEH BhILLE,
3KBMBanNeHTHa 0AMHOYHON 36bITo4HON MCH. 3T0 NPMBOAWT K NOABNEHMIO BO3MOXKHBIX OTKa30B no obwer npuynHe (OO0M),
KOTOpblE, BepOATHO, ByayT cylwecTBoBaTh Mexay MNCh, n INCh,, kak nokasaHo Ha 3TOM pUCyHKe cnpasa. OTkasbl No o6-
LWel NpUYMHe Takke BOSHWKAKOT B pesynsTaTe CyLeCcTBOBaHWUSA CUCTEMHBIX 3aBucuMocTein mexay MNCBy v MNCH,.

3anpocbl Cutyauun
npoyecca
O BeionacHee o
| W a1 COCTORHMA NEF = w(hlhzfzfﬂ + ltcf'U'Z)

YacroTa
3anpocoB

Nbfy(t) = wdt

‘CTrass no ofiued

*Onacnoecoﬁbwae ﬂ

| NEF = whApt/3 ||:> Ayt

Am‘:f:t

1\1,‘(

Pucyrok J.3 — U3beiTouHaa MNCH

Brnuanue OOl obbivHO Gonee BaXHO, YEM CBA3bL MeXAY KOHTPOMBHBIMWU MPOBEPKaMW, 1 OHO BCErga HeraTUBHO.
B BbILIEeyNOMAHYTOM NpUMepe, TAe KOHTPOIbHLIE NPOBEPKU BbIMOMHAKTCA B OOHO W TO e BPEMS, 3TO BNMAHWE ONUCLIBA-
€TCA AOMNOMNHWUTENbHLIM CriaraemMblM Wa..¢ T/2 B BblpaKeHUW A7 YacTOoThl OMacHbIX COBLITUIA. 3TO BNUAHME MOXKET BbiTb
CHWKEHO, CMN KOHTPOMBHEBIE MPOBEPKM pasHECeHb! Mexay cobol no Bpemerw, T. e. koraa MNCBh, u NCB, He nposepstoTCc
B OHO U TO e BpeMs, a niobon TecT MoxeT BbiaeuTs QO[T npy ycrnoBmuy, 4YTo peann3oBaHkbl COOTBETCTRYIOLLUE NpoLeay-
pbl. MHTepBan koHTponbHbIX Npoeepok OOM MoxeT BbiTh YMEHbLUEH A0 T/2, TakuMm 0bpa3oMm, B ABa pa3a yMeHbLUas BKNag
OOTI1 B yacToty onacHbix cobbitnia. C TpeTben MCB, nono6Hoi MCEB4 1 MNCB,, sknan OOM MoXeT GbITh YMEHbLUEH B TPU
pasawuT. 4.

B 3aknioyeHune HeobxoauMo OTMETUTb, YTO CHWXKEHWE pucka, obecneveHHoe MHoOrokoHTypHow MNCB, raoe MNCE pabo-
TalT NocrnenoBartensHO, MOXET BbiTb MEHbLLE, PABHO UMK BoMbLUe, YEM OXUOAEMOE OT MOMYKONMYEeCTBEHHLIX NMOOX0J0B.
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FOCT P M3K 61511-3—2018

Ecnwn pasHble cucTembl 6€30MacHOCTU NepUOaNYECcKN MPOBEPAKOTCA B OOHO M TO Xe BPeMs, TO MOMyKONUYEeCTBEHHbIE
nogxoAbl NpUBOOAT K HEKOHCEPBATWMBHBIM pe3ynbTataM U 3TOT HEOKOHCEePBATU3M pacTeT C YPOBHEM nabeiToyHocTh. Ecnn
peanua3yrTcA CNoXHble KOHTPONBHLIE NMPOBEPKU, TO pe3ynbTaTt CpaBHEHUA MeXOy NO3UTUBHLIM nubo HeraTUBHbLIM BO3-
[encTBruem TpyOHO NpedBUOETh. I'IoaTomy €Cnh MHOTOKOHTYpPHaA cuctema BesonacHocTn Bbina paspaGOTaHa cornacHo
nHOnBUAyanbHbIM TpeﬁOBaHMHM, YCTAHOBINEHHbIM B NONYKONMMYECTBEHHbIX NOAXoOaxX, TO pa3ymMHO NPOBEPUTL, YTO Lene-
BaA OONyCcTMad 4acToTa OnacHbIX coBbiTuiA CbaKTH'-IeCKVI AOO0CTUrHyTa.

I pnMmedyaHue — Ha OANHOYHYH CUCTEMY Be3onacHOCTK C M3OLITOYHLIMK KOMMOHEHTaMMW BIIMAIOT Te e caMblie
OnMUCaHHbIE BbilWe CUCTEMHbIE 3aBUCUMOCTK, NO3TOMY OHa MOXET 6bITh npoaHanuinpoBaHa Takum Xe 06pa30M.

J.3 NonyKkonu4yecTBeHHbIe Nnogxoabl

MonykonuyecTBeHHbIe NOAX0Abl MOTYT MCNOMb30BaThCsA ANS NPOBEPKM BNMSAHUS OTKa30B Mo obLeil npuyvHe 1 cu-
CTEMHbIX 3aBMCMMOCTEN Ha YacTOTY OnacHbIX CODLITUIA.

Ecnv peann3oBaH Nogxof pasHECeHWs KOHTPOSbHBIX MPOBEPOK N0 BPEMEHW (4TOBBI CMArYUTE HEFrATUBHOE BO3AEN-
CTBME CBA3W MEXAY HUMU) U He BbIsiBNeHbl kKakme-nnbo oTkasbl no obliei npuyunHe mexay oavHoudHbimu NCB, dopmu-
PYHOLLIMMU MHOFOKOHTYPHYIO cucTemMy 6e30nacHoOCTH, TO MOXHO MCMOMb30BaTe 06bIYHBIE BhMUCEHWA. B apyrux cnyyanx
HeobX0OWMbl HEKOTOPbIE MOMPAaBKU K HVM.

Ecnu BbisiBNeHb! 0TKasbl No o6Lei NpUyMHe, TO OHW JOMXHbl BbITb PACCMOTPEHbI Ha YPOBHE MHOTOKOHTYPHOM CU-
cTembl 6e30MaCHOCTH, Kak NoKka3aHo Ha pucyHke J.3. Ecnv KoHTponbHblE NPOBEPKN pa3HECEHBI MO BPEMEHW W peann3osa-
Ha COOTBETCTBYIOLLAA Npoueaypa, TO MHTepBan KoHTponbHbIX npoepok OO MoXeT BbiTh CHKEH A0 MHTEPBana Mexay
nocnefoBaTenbHbIMU KOHTPOMBHEIMU NPOBEPKaMK, PA3HECEHHBIMU MO BPEMEHM.

Ecnwv nogxon pazHeceHWs No BPEMEHW KOHTPOMbHbIX NPOBEPOK He peanv3oBaH, To HeobxoaMMOo paccMOTPETE CU-
CTEeMHbIE 3aBMCUMOCTH 13-3a CBA3M KOHTPOINbHbBIX NPOBEPOK. X MOXHO y4eCThb C NOMOLLBIO KOPPEKTUPYIOLNX KO3 duLm-
€HTOB, NofobHLIX NpeacTaBNeHHbIM Ha PUCYHKe J.4, KOTOpbie MOMYT NOMOYb OLEHWTE HEOBX0oANMMbIE M3MEHEHUS 3HaYe-
HWSA YacTOTkl ONacHbLIX 0TKa30B. JTa Tabnuua Beina nocTpoeHa Ha OCHOBE rMNoTe3bl, YTO BCE KOMMOHEHThLI NPOBEPAIOTCS B
OfHO U TO Xe BpeMs. MIaMeHeHWe 3Ha4eHNnsi YacTOTkl ONAacHbIX OTKa30B YBENUYMBAETCA C pOCTOM Yucna otgeneHeix MCHb
W C yBENWUYEHWEM ANWHBI CLEHAPUEB, NPUBOAALLMX K ONACHOMY COBLITUIO (TaK Ha3bIBAREMOrO NOPSAKa MUHMMATBHBIX Ce-
yeHun — MC). JleBas Tabnuua Ha pucyHke J.4 onuckiBaeT MHOTOKOHTYPHYH cucTeMy 6e3o0nacHoCTy, COCTOSLLYIO U3 OBYX
otaeneHblx [1CB, a npaBas Tabnuua — v Tpex otaencHbix [1CB. Koppektupyiowme koaddpuumeHTsl B 3TMX Tabnvuax Bbi-
YUCNATCA KaK OTHOLEHKWe m/n (M — Ko3MAULIMEHT ONA BCEW CUCTEMBI, MOMYYEHHBIN U3 BLIYUCIIEHWIA 419 OTAENBHbIX e
COCTaBHbIX YacTew, a N — KO3 MUUNEHT AN BCEW CUCTEMBI, MOSTYyYEHHbBIA U3 BEIYUCNEHWIA ANA BCEW CUCTEMBI B LIEMOM).
Hanpumep, ana MC nopsaka 2 ona MHOrOKOHTYPHOIR cucTeMbl BesonacHocTy, cocTosLen 3 AByx otaenbHoelx [CE, cpaB-
HMBAKOTCA 3HAYEHNS BbIpaXeHnsa Buaa A, - t/2 - A, - 1/2 (BbIMUCNEHHbIE AN OTAENbHbLIX COCTaBHBIX YacTel) CO 3Ha4YeHUAMM
BbIpaXeHWa BUaa );11213/3 (BbIMMCNEHHBIMUW NS BCEW CUCTEMbI B LLEMNOM), U 3TOT KOPPEKTUPYIOLWNIA KO3 dULNEHT paBeH
2-2/3=4/3=1,33.

MCB nce, nce, MCB nce, nce, MnCB,

covenn | cosmm | couenmn || Koswpmmenr | IR oo | cosenm | covomm | Kosbbment
2 1 1 4/3=1,33 3 1 1 1 8/4 =200
3 1 2 6/4 = 1,50 4 1 1 2 12/5 = 2,40
3 2 1 6/4 =1,50 4 1 2 1 12/5=2,40
4 1 3 8/5=1,60 4 2 1 1 12/5=2,40
4 3 1 8/56=1,60 5 1 1 3 16/6 = 2,67
4 2 2 9/5 =1,80 5 1 3 1 16/6 = 2,67
5 1 4 10/6 = 1,67 5 3 1 1 16/6 = 2,67
5 4 1 10/6 = 1,67 5 1 2 2 18/6 = 3,00
5 2 3 12/6 = 2,00 3] 2 1 2 18/6 = 3,00
5 3 2 12/6 = 2,00 5 2 2 1 18/6 = 3,00

PucyHok J.4 — KoppekTupytowme koauumeHTsl ANs BEIMUCIIEHUA YACTOThl ONacHbiX COBLITUIM ONA KOHTPOMNBHBIX
NPOBEPOK, BEIMOMHAOWMWXCH B OAHO W TO Xe BpeMs
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Tabnuupbl Ha pUcyHKe J.4 NpUMeHATCa AN MUHUMambHbLIX CeYeHWMH (MCKMYaa oTKasbl No obLlen NpuvmMHE) Ha
YPOBHE MHOTOKOHTYpPHOW cucTembl BesonacHoctn (MCE), u ana atoro HeobxoguMo OUEHWTb MaKkcUManbHbIA Nopagok
CeYeHUn, BHOCAWMIA BKNaL B YaCTOTY ONacHbIX COBLITUIA, KOTOPLIA MCMONL3YETCA ANA OnpeaeneHusa KOPPEKTUPYIOLMX
K02 (pMUMEHTOB (NpaBkble KONoHKK Tabnuu, NpeacTaBneHHbIX Ha pucyHke J.4). Hanpumep, ecnn MakcmManbsHbIA NopsiioK
BHOCSILLEro BKMaj CeYeHns paBeH 3, 1 ecniv MHOMOKOHTYpHas cuctema 6ezonacHoctu Bkntovaet ase [CE (nesas tabnuua
pucyHka J.4), To yacTtoTa onacHblX COBbITUIA, BbIMMCNEHHAA C MOMOLLbLIO MONYKONMYECTBEHHOro Noaxona, AormkHa 6biTh
YMHOXeHa Ha KOppeKTUPYOLWLMIA KoahUUMEHT, paBHbii 1,5.

[ns BHOCSALUEro BKMag MakCcMMarnbHOro nopsgka, paBHoro 4, 4actoTa onacHbiX COBbITWMIA JOMKHA ObiTe YMHOMXEHa
Ha KoppeKkTUpyloLwWwmiA koadduuneHT B npedenax ot 1,6 go 1,8. Ansg MMHUMaNbHBIX ceYeHW Nopsaaka 5 MHOMOKOHTYPHOM
cuctembl BesonacHocTK, coctoswen u3 Tpex NCE (npaBas Tabnuua pucyHka J.4), oHa gomkHa BbITe YMHOXEHA Ha KOp-
pPEeKTUPYIOLWMIA KoadbdununeHT B npedenax oT 2,7 0o 3 U T. 4. Ecrnv MHOrokoHTypHasa cuctema 6e30nacHOCTU BKAOYaeT
coedWMHEHWe HEeCKOMBKMX PasfnMyHbIX CTPYKTYP, TO OOMKEeH MCNonb3oBaThcsa Bonbluni koadhduumeHT ang obecneveHust
KOHCepBaTMBHOCTMU.

J.4 ByneBbl nogxoabl

YTobbl NokazaTk, Kak MOryT ObITb BbIMOSIHEHBI MHOTOKOHTYPHEIE CUCTEMBLI De30nacHOCTX, NpuMep, ANs KOTOporo
YXe BbINOMHAMNCA aHanu3 B J.2, 6bin HeMHoro nameHeH: tenepb MNCB, 1 MNCE, He oaMHakoBbl, a Norv4eckue pellawLime
YCTPOWCTBA MMEKT TOMNbKO BhIABNAEMBIE OnacHble oTkasbl. C ABYMS M30LITOYHBIMU 4aTYMKaAMU UHTEHCUBHOCTL OTKA30B
MNCB, 6onblue He ABNAETCA NOCTOAHHON BEMUHUHOW. 3TOT HOBbIA NPUMEP AeTanbHO PacCMOTPEeH, U AN Hero nocTpoeHa
MogZernb B BUuae Grnok-cxembl HAAEXHOCTW, KoTopasi NpeacTasneHa Ha pucyHke J.5 (PT — gatyuk gaeneHus, LS — noru-
Yeckoe pellatolLee ycTpolncTBo U SV — npenoxpaHuTeneHblil knanaH). Kaxaas MNCE BkntovaeT gatymku (0QWH wnu asa),
OHO NOrMYeckoe peLlatLlee YCTPOMCTBO U OOWH NPEenoXpaHWUTENbHLIN KnanaH, coeguHeHHble nocnenosatensHo. [leBarts
clieHapueR 0TKaza (T. €. Tak Ha3bIBaeMble MUHUMArbHLIE CEYEHWA), MONYYEHHBIE HA OCHOBaHWW 3TOW MOZENU, SBNAKTCS
cnegytowmmu: {PT,, PT,, PTa}, {PT,, LS}, {PTy, SV}, {LS,, PTy, PT3}, {LS;, LS}, {LS,, SVo}, {SVy, PT,, PTg}, {SV,, LSS},
{8V,, SV,}. MunnmaneHble ceqerunsa (MC), koTopbie CBsA3aHbl C NOOOGHEIMKM KOMMNOHEHTaMW, ABMNAOTCA KaHAMAATAMW Ha
OTKa3bl no obwen npuynHe. No3aToMy K AeBATU NpedbloyLliyMM OomkHbl BbiTe [obaBneHbl TpM MUHUMAanNbHbIX CEYEeHWA:
OO0rp, O0M,; g u OOI‘ISV. B pesynbrate umeem ABeHaguaTb MUHUMArbHbIX cedeHUA (3 0OWHOYHBIX OTKa3a, 6 OBOWMHbIX
OTKa30B 1 3 TPOWHbIX OTKasa). 3aTem nepeas uaes MOXET COCTOATbL B TOM, YTODLI UCNOMbL30BaTh A8 KaXKA40ro M3 HUX He-
KOoTOopble yrpoLweHHble hopmyrbl, NogobHbIe NpeanoXeHHsbIM B npunoxeHun B M3OK 61508-6:2010. 3To BO3MOXHO npu
YCINOBUU, YTO 3TU POPMYNbI MOMNyYeHbl ANA CNy4as CUCTEMbI C HEOAWHAKOBLIMU KOMINOHEHTAMW (HANpUMep, KOMMOHEHTLI
C pasnuMyHLIMU BUAAMU OTKA30B U/UMW pasnuyHbIMU NEPUOAAMIM KOHTPOSbHLIX NPOBEPOK).

""""""""""""""""""""""""""""""""" WHTeHcne- MHTeHCKHB- TecToBkIn
HOCTb OTK330B | HOCTH PEMOHTA UHTEPBAN
| LS? PT; 4 50E-06 0,125 4380
PT; 4 50E-06 0,125 8760
A PTs 4 50E-06 0,125 8760
PT, 6,25E-04 0,125 ObHapy#eH
LS. PTs 6,25E-04 0,125 QBHapy*eH
PTs 3,65E-06 0,042 8760
besescrrosamesescsmsnsmsmscnsnmamssnsansnsnmnmnsneansmmmnd : PT7 3,55E-06 0,042 8760

Pwucyrok J.5 — Pacwupenune npoctoro npumMepa

Btopas nges coctouT B TOM, 4TOObI MCMOMb30BaTh NMOAXOM AepeBa OTKA30B, KOTOPLIA, OKa3biBAETCs, SBASETCSA
oYeHb 3EKTUBHBIM, KOTAa KOMMOHEHThI AOCTATOMHO HE3aBMCUMMbI (HanpuMep, BEPOSATHOCTbL OAHOBPEMEHHO ABYX OT-
ka30B B [MCB H13ka) 1 NpWU YCNOBWUM, YTO BbIYMCIIEHWUS BLIMNOMHEHBI KOPPEKTHO. [JepeBo OTKA30B, CBA3AHHOE C YNOMSAHYTON
BbllLEe MHOrOKOHTYpPHOW MNCB, npeacTaeneHo Ha pucyHke J.6.

[epeBo 0TKa30B NO3BONAET NOMyYUTh HENOCPEACTBEHHO MIHOBEHHOE 3HAYEHWE HETOTOBHOCTU COBLITUA BEPXHErD
YPOBHS, UICXOAA U3 MIHOBEHHbLIX 3HAYEHUI HEMOTOBHOCTM MCXOOHBIX cOBLITUIA. Kak ckazaHo BbllLe W Kak NokaszaHo Ha pu-
cyHke J.6, HEroTOBHOCTL NEpUOAMYECKH NPOBEPAEMOro CODLITUA ONUCLIBAETCH NMNOoBpasHo KPUBOKW (CM. NpUMeYaHue).
Buiuncnenve aepesa owmBOK AN COOTBETCTBYHOLIENO YMCNa MOMEHTOB BpeMeHW f; 3a yCTaHOBNEHHbI nepuos (Hanpu-
Mep, ABa roga) no3BonaeT NoryyYuTb 3HAYEHWE HErOTOBHOCTW Ha YPOBHE BLIXOAHLIX NOMMYECKUX 3MeMEeHTOB (BKMo4as
cobbITVe BEPXHEro YPOBHS). 3TK 3Ha4YeHWs NpeacTaBnaT cobon Gonee unu meHee crioxHole NunoobpasHble KpUBbIE COo-
rnacHo NOMUTUKE KOHTPOIBHBIX NPOBEPOK. BhlYMCNeHWe CPpeaHUX 3HAYEHMWIA 3TUX KPUBLIX 32 YCTAHOBMNEHHLIN Nepuog AaeT
cpedHee 3HaveHWe HeroTOBHOCTU (HampuMep, BOHSCp). OTa onepauua nNo ycpegHeHW CTankMBAaeTCsl C CUCTEMHBLIMU
3aBUCHMMOCTAMM M3-32 HANWYMA CBA3WM MEXOY KOHTPOMbHLIMKU NpoBepkamun. CrnefyeT oTMETUTh, YTO ANs MOOENVPOBaHWA
0TKa3oe no obLei npuunHe mexay PT, u PT; MNCB, ncnonbsyetca Geta-chaktop, pasHblid 1 %.
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PucyHok J.6 — MogenvpoBaHve gepeBa 0TKaz0B MHOTOKOHTYpHOW NMCB, npeacraBneHHoOM Ha pucyHke J.5

MpumevyaHune — BxogHble nunoobpasHbie KpUBble MOryT ObITb NONyYeHsbl U3 MHOrodgazHon mogenu Mapkoea
[em. MOK 61508-6:2010 (npunoxeHue B)]. 3atem aepeBbs 0TKA30B MCNOMNB3YKTCA, YTODLI CBA3aTE ManeHeKue MOOEnu
MapkoBa. 310 achdhekT1BHO, Korga aTu ManeHekne Mogenu Mapkoea HezaBucuMel Apyr oT gpyra. C gaHHbBIMKU, UCNOMNb3Y-
eMbIMW [N 9TOro NpUMepa, W Ond He3aBUCUMbIX OTKA30B MOXHO MOMYy4UTe CPEOHION OOCTYNHOCTL Py = 2,99 1072 gna
NCB, 1 P,=2,10-1072 gns MCB,. C NonyKonM4ecTBEHHbIM NOAXO[OM 3T0 NpUBero Gkl k CHIDKeHUIo pucka 1/P, P, = 1588,
Korga oHo paBHO Tonbko 1/7,35- 1074 = 1360 (T. e. pasnuyme npubnManTensHo 15 %).

MoaenupoBaHie BO3MOMXHbIX 0TKa3os no obier npuyrHe mexay MNCBy u MNCB, He oTpaweHo Ha pucyHke J.6.
3TO cAenaHo Ha pyUcyHKe J.7, rae oTkasbl no obliein npuydnHe mexay PTs, LSs u SVs paccmoTpeHsl ¢ 6eTa-chaktopom,
paBHbeIM 1 %. Tenepb cpefHee 3HaYeHUe HErOTOBHOCTY MHOTOKOHTYPHOM cucTembl BesonacHocTi 1,018 - 1073, u nonHoe
CHWKeHMe pucka ynano Ao 982. 31o npubnuanTtensHo 62 % CHKEHWS pyUcKa, OXKMAaeMOoro OT NonyKonM4YecTBeHHOro nog-
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PucyHok J.7 — MogenuposaHue oTkasos no obuwied npuumnHe OOMM mexay MNCB4 1 MNCh,
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Ha pucyHke J.8 npoeepku Tpex FPTs 6biny pasHeceHbl, Takke kak u asyx SVs. CpedHee 3Ha4eHWe HErOTOBHOCTU
aeyx MNCB, paccmaTtpyvBaembix Kak eauHoe Lenoe, 6yaet 6,68 - 107, a nonHoe CHWxeHWe pucka ysenudunock ao 1497.
3TO NPOCTO HEMHOTO HIBKE, YEM OXMOAEMOE OT NOMYKONMYECTBEHHOMO NoAXoaa.
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PucyHok J.8 — BnngHue pazHeceHUs No BpeMeHW NPoBEpoK

Ha pucyHke J.9 6binv pazgeneHebl BUObI OTKA30B NPeaoXpaHuTensHOro KnanaHa Mexay TeMu, koTopele obHapyxe-
Hbl MPU YacTUYHOM ABWKEHUMW, U TeMK, KOTOpble 0BHapyKeHbl Npy NOMHOM ABukeHMn. CpegHee 3Ha4YeHMe HEroTOBHOCTU
asyx MNCB, paccmaTpyBaeMbix Kak eauHoe Lenoe, 6yaet 3,30 - 10~%, a nonHoe CHMxeHWe pucka yBenudunock 0o 3034.
370 B ABa paza Bonblue, YeM OXKMAanock Npy NoMNyKonMYecTBEHHOM Noaxoae.
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PucyHok J.9 — BrnvsHue 4acTUYHOro OBUXEHUSA

J.5 lNoaxon Ha oCHOBE COCTOAHUMA-NEPEXOO0B

Mogxon Ha ocHOBe fAepeBa 0TKa30B 04YeHb apeKTMBEH, Koraa KOMNOHEeHThl 4OCTaTO4HO He3aBucuMbl. Ho ato He
TaK, ecnv KOMMOHEHTbI CUMbHO 3aBWCAT APYr OT Apyra, Kak B NpMMEpPe Npu BbIMNOMHEHWM PeMOHTa B Clly4ae BTOpOro oT-
Kasa, ecrnuv u3aMeHsieTcs norvka (HanpumMep, ot 2003 A0 1002) BMECTO €€ BOCCTAHOBINEHWS, €CNI PacTET 3afepKKka Hadana
peMoHTa u3-3a cbopa MHCTPYMEHTOB AN peMoHTa (Hanpumep, AN NogBOAHBIX PeMOHTHBIX paboT cygHa AMHaMU4Yeckoro
pacnonoxeHus) u T. 4. B aTom cnyvae Heobxogumo MCNonb3oBaTk MOAENM Ha OCHOBE COCTOSHUIA-NePexofoB, obecneym-
Balolwue Hagnexawee npeacTaBneHme QUHaMMYeckoro NoBeAeHNs KOMNoHeHToB. MapKkoBCckuiA nogxon (cM. npunoxeHue
B M3K 61508-6:2010) saBnsetca caMmbiM NONYNAPHLIM NOAXOAOM Ha OCHOBE NMPOCTPAHCTBA COCTOAHWI, HO ANA MHOTOKOH-
TYpHOR cucTembl BezonacHoCTU AOMKHO GbITh NPOMOAEnNUpoBaHO 6oNbLIOE YNCMO KOMMNOHEHTOB, 4YTO, BEPOATHO, BI30OBET
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KOMOWHALMOHHBII B3pbIB YMCNa COCTOAHWUIA. [T03TOMY HEODXOAWMO paccMaTpuBaTh ApYrie Nooxoabl, KOTopble CBODOOHbI
OT aToro HegocTaTtka. Cpean HUX odeHb 3 heKTUBHLIM OKa3sarnca noaxod Ha ocHoee ceTel MNetpu [cM. MOK 61508-6:2010
(npunoxenune B) 1 M3K 62551:2012] npn mogenvMpoBaHUM CNOXHOMO AMHaMUYeCcKoro noseaeHnsa Bonblivx cuctem. AHa-
NUTUYECKME PAcYeTbl TaKMX MOOENEN HEBO3MOXHbI, NO3TOMY Heobxogumo obpaluarecsa k mogennposaHunio MoHTe-Kapno,
1 3TO HE NPeACTaBNAET pearnbHbIX TPyOHOCTEW Bnarogaps BbIYUCIUTENBHON MOLLHOCTA NEPCOHANbHBIX KOMMBITEPOB B
HacTosllee BPEMS.

PucyHok J.10 geMoHCTpupyeT ModenupoBaHue MeToaom ceTeid [NeTpu MHOTOKOHTYPHOWM cucTeMbl 6e30MacHOCTH,
npedcTtaeneHHo Ha pucyHke J.5. OH nogobeH fepeBy 0TKasoB, NpeacTaBleHHOMY B pucyHke J.6, 3a UCKMKYeHUeM
TOrO, YTO PECYpChbl PEMOHTa pacnpefensaiTcs Mexay BCEMU KOMMOHEHTAMU M OOMKHbI ObITb MPUBMNEYEHLl Nepeq Ha-
Yanom peMoHTa (Hanpumep, HeobxoouMble NOABOAHbLIE CUCTEMBI ANA BOCCTAHOBMNEHWA CyAHa AMHAaMWUYECKOro pacrno-
NOXEHWSA).

Ha pucyHke J.10 npeacraeneHa Bnok-cxema pacdeTa HageXHoCTK, ynpaensemasi ceTsto [eTpu, koTopas nocTpo-
€Ha Ha ocHoBe BNoK-CXxeMbl HAOEXHOCTWM Ha pucyHKe J.5 (orpaHuM4eHa NyHKTUPHOW NUHWERN), B KOTOPOW Kaxablid Bnok
ObIn BbINOSHEH NOACTAHOBKOW CTaHAApPTM3MpPOBaHHbIX noaceTen MNeTpu, Hanpumep 3 6ubnuoTtekn nogceten MNetpu. Mc-
nonb3oBanyvce ABa Buaa noaceten MNetpu: onacHele HeobHapykeHHble oTkaskl (PTs, OOM ana PT, n PT,, a Takke SVs) u
onacHble oBbHapyeHHble oTkasbl (ans LSs). Takum obpasom, ucnons3oBaHre ceTen [eTpu no3esonaeT paboTtaTb ¢ 04eHb
BonbWMMK MOAENSAMM, COCTOALLMMK U3 COTEH KOMMOHEHTOB.

MpumevyaHus

1 BasoBas ceTb [1eTpy coCTOMT U3 NO3NLUMIA (KPYrK), KOTOpble NPEACTaBMAI0T NoKaneHbIE COCTOAHWA, Nepe-
X0[40B (NPAMOYTofibHUKN), NPeacTaBnsoWKnX cobbITUSA, KOTOpble MOTYT NPOW30NTU, CTPENOK BBEPX, CBA3bIBAKLLMNX
no3uuUMK C NepexofamMu U CTPenoK BHU3, CBA3bIBAOLLMX Nepexodbl ¢ no3numamMu. MeTkn (ManeHbKne YepHble Kpyru)
noMeLLalTcsa B No3nuuKn, 4Tobbl onpefenuTb, Kakne fnokKanbHble COCTOAHUA hakTUYeCKN NPUCYTCTBYIOT B AaHHbINA
MOMEHT.

MeTku 1 CTpenkn BBEPX MCNOMb3YIOTCH, YTOOL! paspelunTb NEPEXOAb!, W KOr4a Nepexon paspeLleH, oH MOXeT BbiTb
«3anyLleH» (3To 03Ha4aeT, 4YTO CBA3aHHOE COobbITMe NMPOVMCXOAMT): O4Ha METKA yAanAeTca U3 KaxKOOW BXOAHOW NO3nuuK 1
ogHa meTka [obaBnseTcs B Ka 4y BbIXOAHYIO No3uumio. No3ToMy MapkupoBka Nosuuuni (T. €. COCTOAHMA MOdenypyeMoi
CHUCTEMbI) M3MEHSAETCS.

MomeHTOM 3anycka nepexogoB MOryT yNpaensaTe CTOXacTUYECKME 3a4eKk1 (Hanpumep, NokasaTtenbHbie pacnpe-
JeneHusi ¢ NOCTOSHHOW MHTEHCUBHOCTBIO OTKa30B UNW peMOHTOB). B atom cnyyae PN Ha3blBaloT cTOXacTUYECKMMU CETS-
mu MNeTtpu.

2 bonee nogpobHyto nHpopmauuto o cetax MNetpu moxHo Hant B MOK TC 62556:2014.

Oawvx us garyukos aasnenus (Hanpumep, PT,) obbiuHo HaxoguTes B pabouem coctosHun (W). Ecnn B Hem npo-
ucxoaut cboi, To 3TOT AaT4UK NepexouT B onacHoe HeobHapyxeHHoe cocTosiHue (DU) 1 ero nepemeHHan uHaukaropa
(Hanpumep, FT,) Nony4yaeT 3Ha4eHWe HOMb. ECNU BBINOMHAETCA KOHTPONbHAA NPOBePKa, To 0TKas o6Hapyxueaetcd (DD)
n nepemenHan Nd, koTopas y4uTbiBaeT YACNO OBHAPYXKEHHbIX OTKa30B, YBENU4YMBaeTCA Ha eguHuuy. Ecnmn pecypc pe-
MOHTa HaxoguTcsa Ha mecTe (OL), To peMoHT moxeT HavaTees (R). Ecnv pemoHT 3aBeplueH, TO nepeMeHHas uHankartopa
(Hanpumep, FT,) Bo3BpaLlaeTca K 3Ha4YEHN0 eguHuua, a aHadeHne Nd ymeHblaeTca Ha eguHmly. Takoe e Modenupo-
BaHuWe npumMeHaeTcs kK Tpem PTs v geym SVs. [ina norvyeckux pelatowmx ycTpoincts Beino yaaneHo coctosHue (DU), Ho
MPUHLMM OCTanNcs TEM Xe.

Korga 3HayeHne Nd cTaHOBUTCS NONOXUTENBHLIM, (T. €. KOrga no kpawHen mepe 6ein oBHapykeH oduWH OTKas), To
3anyckaeTca Npouecc NpUBNeYeHns pecypcoB pemMoHTa (nogcetb lMeTpu «MprvBneveHue pecypcoB pemoHTa»). M koraa
aTo gocturaetca (metka B M), To pecypchel nepexoaaT B MecTa HaxoXKOeHUsl 0TKasoB Ang ux yctpaHeHnus (OL). B atom cny-
yae MeTka u3 noanuun OL nepegaeTcsa B OAWH M3 OTKA30B, OXUOAIOLWA PEMOHTA, U 3TO NPeoTBpaLLaeT OAHOBPEMEHHOE
BbIMNOMHEHWE APYrMX PeMOHTHbIX paboT. Korga peMoHT 3aKoH4YeH, To 0gHa MeTKa Bo3BpalyaeTcs B nosvuuio M n pecypchl
MOoryT BbITk NepedaHbl B MECTOHAXOXAeHWe OPYroro oTkasa. 3ToT npoluecc NoBTopsieTcs A0 TexX Nop, NokKa Bee 0TKasbl He
OynyT yctpaHensl (Nd = 0) n pecypc pemoHTa ByaeTt pacopmupoBaH.

[ns mogenvpoBaHus BUPTYanbHbIX y3NoB BNOK-CxeMbl HAOEXHOCTU BBOAAT rnobanbHele yTBepxaeHus. Cumeon
«*» npeacTaensaeT noruyeckoe W, u cumson «+» npeactasnsaet normdeckoe WINW. Hanpumep, B = A*LS, o3Havaer, 4to
Bbixon B LS, paseH 1, korna B LS, Het cBon, u ero Bxoa Takke paseH 1. /IS = C + (G 03HA4aeT, 4TO B MHOTOKOHTYPHOI
cucteme GesonacHocty cbon HeT (T. e. S = 1), korga B [1CB4 cbos Het (C = 1) nnm B MNCB,, cbos Het (G = 1).

3arem vcnone3osaHve MogenvposaHua MoHTe-Kapno nossonser dhopMypoBaTe cTatucTuHeckne BoibopkM nepe-
MeHHbIX C, G 1 § u nonyyate mepsl GesonacHocTu, ceasaHHbie ¢ MNCh,, MNCB, 1 ¢ camon MHOTOKOHTYPHOW CUCTEMOWM
©Be3onacHoCcTH.

Kak nokasaHo B pucyHKe J.11, MOXHO nony4nTk nunoobpasHble Kpueble. OHKM MeHee rmagkve, Yem nony4yeHHsIe Npu
BbIMMCMEHUAX Ha JepeBe 0TKAa30B, HO OMeHb MOXOXUW. TeM He MeHee OHW He JOMKHbl UCMOoNb30BaTLCH AN BblYUCIEHWA
CpefdHero 3HayeHUsi HEroTOBHOCTM, TaK Kak cpedHee 3HayYeHWe HeroTOBHOCTWM MOXET ObiTb Bonee TOYHO MOMyYeHo Heno-
CpefCTBEHHO B pesynsTate MofdenuposaHua MoHTte-Kapno: cpeaHee sHadenne 1 — C naet Py, cpedHee 3HadeHue 1 - G
naet P, n cpeaHee sHaveHne 1 — S naet nonHoe cpefHee 3Ha4eH1e HEeroTOBHOCTU.
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PucyHok J.10 — MogenupoBaHue NpuerneyYeHnsa pecypca peMoHTa
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PucyHok J.11 — lNpumep BbIXOQHOTO 3Ha4eHUs Npu mogenvposaHu Metogom MoHTe-Kapno

Ha pucyHke J.11 Bpemsa npuBnevyeHns pecypcoB M Bpems AOCTyna K MecTy OTkasa paeHbl 0. [oaTomy pasnuuue ¢
pesynsTataMu pucyHka J.6 CcBA3aHO TONMbKO C COBMECTHBIM MCMOMNb30BaHWEM PECYPCOB PEMOHTA. 3TO OKa3biBaeT O4eHb
HebornbLwoe BnusHe Ha Py n Py 1 HemHoro Gonbluee Ha BCH MHOTOKOHTYpPHYK cucTeMy BesonacHocTu: 1/7,65- 104 = 1307
BmecTto 1360. To ecTe B 4@HHOM cry4ae 3aBUCUMMOCTbL OT 0BLUEN KoMaHadbl peMoHTa oveHb Hebonblias, n obwAcHAeTCA
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TeMm, 4YTO NoAXoA Ha OCHOBE JepeBa OTKA30B, KOTOPbLIN PacCMaTPUBAET CTOMLKO e KOMaH, PEMOHTA, CKOMBKO BUAOB OT-
Ka30B, COOTBETCTBYET CIy4ato, KOrga BEPOSTHOCTb OAHOBPEMEHHOIO MOABNEHWA ABYX OTKA30B Mana wunu Korga BpemMeHa
PEMOHTA HE3HAYUTENBHLI MO CPABHEHWIO C UHTEPBAaNaMu UCTIbITAHWNA.

Ecnu BpemA NpuBreYyeHus COBMECTHO UCMOMbL3yEMbIX PECYPCOB He paBHo 0, TO BpeMeHa peMOoHTa OTAEMNbHLIX OT-
Ka3oB BozpacTatT. Ha pucyHke J.12 Bpemsa npuenedeHus Bbino yCTaHOBNEHO paBHbIM 24 4, a 3aaepxka, Heobxogvmas
ana gocTyna K MecTy oTkaza, pasHa 10 4. Toraa nepBbIi 0TKas oTcpodeHa Ha 34 4 n gpyron — Ha 10 4. 310 BNMseT, rnas-
HbIM 0Bpa3om, Ha oOHapyKMBaeMble OTKasbl (T. . OTKasbl NOrMYEeckne peLlatoLLero yCTPoMCTBa B HALLeM NpUMeEpE), YTo
MPUBOAWT NOYTH K YABOEHWIO CpeHero saHa4eHna HeroTosHocTH [CB,, MCB, 1 K ero yeenuyeHunio B 3 pasa Ans MHOMOKOH-
TypHOIt cucTembl GesonacHocTu: obLIee CHKeHMe pucka nagaet Ao 1/2,19- 103 = 457. Peub uaeT o TPETLEM peaynsTaTe,
nony4eHHOM C MOMOLLLIO epeBa 0TKa30B Ha pucyHke J.6.

[pyrue npumepsl, NpeacTaBneHHble Ha pucyHkax J.7, J.8 nnu J.9, moryT 6biTb 06paboTaHbl TakMm e obpazom.

BOH3,, NCB;
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PucyHok J.12 — BrinsiHme peMoHTHbIX paboT nNpr COBMECTHOM MCMOMb30BaHNKM PECYPCOB PpEMOHTA
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MpunoxeHune K
(cnpaBouHoe)

MpuHUKMN CHUXKEHUA PUCKA HACTOMNbLKO, HACKONbLKO 3TO NMpaKkTU4YecKu LenecoobpasHo
(npuHuKMn ALARP), n koHUEeNuWsa NnpMemMnemMoro pucka

K.1 Obwume nonoxeHun

B naHHOM npunoxeHun paccMoTpeH ocobbirn npuHuun (ALARP), koTopbiin moxeT BbiTe MPUMEHEH B npouecce
onpegeneHus NpUMemMnemMoro pucka u ypoBHen nonHoTel 6esonacHocTu. MNMpuHuwn ALARP cam no cebe — 3710 He me-
ToA pelweHus 3agavu onpegenedus YIB, a KoHUenuus, KoTopaa MoxeT BbiTb NPUMEHEHA B NPOLECcce PeLLeHWs 3T
3apayn. XKenawwme UCNoNbL30BaTh NPAKTUYECKU MPUHLKMLI, YKa3aHHble B 3TOM MNPUIOXEHWKW, AOMKHLI 06paTUTLCH
k [1]—1[5].

K.2 Mogens ALARP

K.2.1 BeegeHue

B 3.2 npuBeaeHbl OCHOBHLIE KPUTEPUM, KOTOPbLIE MCMOMNB3YHOT ANA KOHTPONS 33 NPOMbILLIEHHBIMM PUCKaMU, W yKa-
3aHO, 4YTO COOTBETCTBYIOLLAA AEATENBHOCTL AOMKHa ObITe HanpaeneHa Ha To, 4ToOblI onpenenuTh:

a) pUCK BENUK HACTOMBKO, YTO OH BOOOLLE HENPUEMIIEM; UMK

b) pyvck HeaHauyMTenNbHLIM NMB0 OH MOXeT BbITh CBEeAEeH A0 3TOro YPOBHS; UMK

C) ABMAETCA NN PUCK NPOMEKYTOUHLIM MEXY OLIeHKaMU, yKa3aHHbIMM B MEPEYUCEHUsX a) U b), ¥ CHWKEH Nu oH A0
CaMoro HWU3KOro NpakTUYHOrO YPOBHSA. [Npy 3TOM «NPakTUHHOCTL» OMPEAEnseTcs, ¢ O4HOW CTOPOHLI, MPEUMYLLECTBAMMU,
KOTOpLIE BNEKYT 38 cOBOWM CHUKEHWE YPOBHSI PUCKa, U C APYroi CTOPOHbLI, CTOMMOCTLIO MEPONPUSTUI MO Ero CHIKEHUIO.

CornacHo nepeyncneHnto c) npuHunn ALARP pekomMeHOyeT CHMXaTb PUCK 0 YPOBHSA « NPpakTUYeCcKon Lenecoobpas-
HOCTM» UMK OO YPOBHSA, KOTOPbIA ABMAETCA «HACTONMBKO HM3KMM, HACKOMBKO OH NpakTuyeckn uenecoobpaszeH» (ALARP).
Takum obpazom, ecnu pyck nonagaeT B 06NacTb, OrpaHU4EHHYH, C OOHOM CTOPOHbLI, 0BNacTb0 HENMPUEMITEMBIX YPOBHEN
pucka u obrnacTbio HE3HAYUTENbHBIX YPOBHEW — C APYron, To npumeHeHue npuHuuna ALARP npuBoguT K ToMy, 4TO pe-
3yNLTUPYHOLLUIA PUCK OKA3bIBAETCHA NPUEMMEMbBIM B KOHKPETHOI cuTyauun. CornacHo 3ToMy NoaxXoay PUCK MOXKET MonacTb
B OAHY WUX Tpex obnacTew: B HEAOMYCTUMYH, MPUEMIIEMYIO 1 BMOMHE NpUeMnemMyto (cMm. pucyHok K. 1).

Puck, npeBbILLAKLWMiA HEKOTOPBIN YPOBEHb, CYUTAETCA HEOOMNYCTUMBIM. TakoW PUCK HE MOXKET BbITb MPU3HaH onpae-
OaHHBbIM NMpu NOLIX HOpManbHbIX 0BCTOATENLCTBAX. ECNu Takol pUCK CYLLECTBYET, TO OH NUO0O JOMKEH ObiTb CHWXEH
HacTonbKo, YToObLl NonacTb B 06rnacTe NPUEMMNEMOrc WM BMOMHE MPUEMIIEMOro pucka, Nubo JomkeH ObiTb YCTpaHeH
WCTOYHMK ONacHOCTH.

O6nacTe Puck He moxeT 6T onpaefaH,
HB/IONYCTUMOrD I KpOM® KaK B MCKIMIOMMTENBHBIX
pwcka obicToATenbLCTBaX
Puck npuemnem, TonbKo ecnu:
a) pancHeiLLee ero CHKeHue
O6nacts HefoCTWKMMO unu TpeGyeT
npyeMneMoro 1 HenponopLUMOHaNEHEIX 3aTpar 1
pucka b) oblecTBO NPEANCHUTAET MMETL

NOML3Y OT QEATANLHOCTU Npu
COOTBRaTCTBYKOWEM pUCKe

ObnacTe BronHe
NpUeMnemorn
pucka

YpoBeHb 0CTATOMHOID PUCKA CHMTAETCH
He3HauuTenbHbIM. Mephl N ero
dansHeAemy CHKeHUIO He TpebytoTca,
Het HeobxopmmocTh AeTANM3MPOBaTL

Knaccw pucka paboty ana aemoHcTpauumn ALARP
{cMm. TaBnuupl
K1nK2)

I

POCT MHAMBMAYANBHBIX PUCKOB M 0BLLECTBEHHON BAXHOCTH

HecywecTeaHHLIA puck

PucyHok K.1 — lNpuemnemslii puck U npuHumn ALARP
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PUCK HIXe 3TOr0 YPOBHA CHMTAETCH MPUEMMNEMBIM MPW YCIOBUK, YTO OH OblN YMEHBLUEH [0 YPOBHSA, NPU KOTOPOM
BbIroga OT AarbHelLero ero CHbKEHWs He onpaegaHa BeuAy Tpebylnxca ang atoro 6onblumx 3aTpaT v Npy YCroBuM,
4YTO ANSA yNpaBneHus 3TUM PUCKOM MPUMEHEHBI BCE COOTBETCTBYHLLME 0DLLENpUHATLIE CTaHaapTel. Yem Bbile puck, Tem
06bI4HO BonbLue pacxoabl MO ero COKPaLLEHUIO. PUCK, CHUKEHHBLIN TakuMm 0BpazoM, MOXKHO paccMaTpUBaThL KakK « CHUMXKEH-
HbI [0 NpakTUYecku LenecoobpasHoro ypoeHa» (ALARP).

B obnacTtu, pacnonoxeHHon HUxe 0bnact [ONYCTUMBIX 3HAYEHWIA, YPOBHW PUCKA CHUTAKOTCA HAacTOMBKO HecyLle-
CTBEHHBIMW, 4TO KOHTPONMPYIOLWWIA OpraH He TpebyeT aanbHenLWmMX yNyylWweHnn. 3To WKupokaa obnacTb, pUCKW B KOTOPOW
Manbl Mo CPaBHEHWID C EXXeOHEBHO NCNLITEIBAEMBIMM HAMKW pUCKaMK, He TpebyeT AeTanbHbIX UCCMe0BaHMA ANA AEMOH-
cTpaunn ALARP; ogHako HeoBxoguMo coxpaHsaTb BAUTENbLHOCTE, YTOOb! BbITh YBEPEHHLIM B TOM, YTO PUCK OCTaAETCH Ha
NPEXHEM YPOBHE.

KoHuenuuio ALARP MOXHO NpUMEHATE M NpW KaY4eCTBEHHOM, U MpW KONWYecTBEHHOM cnocobe 3agaHusa pucka.
B K.2.2 paccmoTpeH meToa, MCnonb3yemblid Npy KONMYEeCcTBEHHOM 3adaHun pucka. (B npunoxenun C npuBedeH nornyko-
NMYECTBEHHBIA METOZ, a B NpunoxeHuax D n E — kayecTBeHHbIE MeToAbl ONpeaeneHns HeobXo4MMOro CHKEHWS pucka
NMpW KOHKPETHOM MCTOYHUKE ONAacHOCTU. B paccMOTpPEeHHBIX MeTofAax ANs NMPUHATUA pelleHns MOXET ObiTb MCMonb3oBaHa
koHuenuua ALARP.)

MNpy npumeneHnn npuHumna ALARP HeoBxopgumo Bcerga 6biTe YBEPEHHBIM, YTO BCE MPUHATHIE NPEAnonoKeH s
oBocHoBaHLI U AOKYMEHTANBHO 0OPMIIEHbI.

K.2.2 3agaHue npveMnemMoro pucka

[Ona npumeHeHus npuHunna ALARP Heobxooumo npenBapuTenbHO OnpegennTe rpaHuubl Tpex obracter, noka-
3aHHbIX Ha pUCyHKe K.1, 3Ha4eHUs KOTOPbIX BbIPaXEHbI BEPOATHOCTHH BO3HUKHOBEHWUA COBLITMA M ero NocnencTBUsSMK.
Takoe onpeneneHne 0bbIYHO ObIBAET pe3ynsTaToM 00CYXOEHMSA U COrMalleHns Mexay 3auHTepecOBaHHbIMU CTOPOHAMMU
(Hanpumep, Mexay perynupylLlnuMn opraHamu B obnactu 6eaonacHocTu, TeMU, JENCTBMA KOTOPLIX MPUBOAOAT K NOSABMe-
HWUKD pUCKA, U TEMU, KTO 3TOMY PUCKY MoBepraeTcs).

Y106l ncnonesoeate npuHuun ALARP, Hago ycTaHOBWTE COOTBETCTBME MeEXAY NOCNEACTBUAMWM pyUcKa M npwu-
EMNeMOol 4YacToTOM ero BO3HWMKHOBEHWA, YTO MOXET ObiTe caenaHo, BBeAd knaccel pucka. B tabnuue K.1 B kavecTte
npumepa npusefeHsl Tpu knacca (1, I, [1l) ona pasHeix 4acTOT BO3HUKHOBEHWS pUCKa WM pa3HbIX BAPWAHTOB ero nocnei-
cTBnin. B Tabnuue K.2 gaHa nHTepnpetaunsa Kaaoro 3 KrnaccoB pucka Ha 6ase koHuenum ALARP. OnuncaHme Kaxporo
13 KIacCoB pUCKa BLIMOMHAETCA Ha ocHoee pucyHka K.1. MNMoopasymeBaeTcs, YTO pPUCKM, ONpeaeneHHble BHYTPM KaXaoro 13
KMNaccoB, — 3TO PUCKM, MO OTHOLLEHWIO K KOTOPBIM Y3KE MPUHATEI MEPLI N0 UX cokpalleHuto. CornacHo pucyHky K.1 MoxHO
BbIAENWUTL CreayrLLMe TpU Knacca pUCKOB:

knacc | — HegonycTuMas obnacTb;

knacc || — obnactb npuMeHeHUs kKoHuenuun ALARP;

knacc lll — Hanbonee npuemnemas obnacTb.

Tabnuua, nogobHasa Tabnuue K.1, obbluHO co3gaeTca OANA KaKOOW KOHKPETHOW CUTyauWMW WM ONS KOHKPEeTHOW
nogoTpacny NPOMLILUNIEHHOCTH, MPUHUMAA BO BHUMaHWE LUNMPOKWUIA KPYT COLIMANbHBIX, MOMUTUYECKUX U SKOHOMUYECKUX
dakTopoe. Kaxgomy Buay NOCneacTBUIA CTABATCH B COOTBETCTBME BEPOATHOCTL M Tabnuua ¢ knaccamm pucka. Hanpumep,
«BMOMNHe BeposiTeH» B Tabnuue K.1 MoxeT o3Ha4aTh coBbITME, KOTOPOE BO3HUKAET C YACTOTOM, NpeBbiwatLlein 10 paa B roa.
Ero kputudeckum nocneacteMemM MOXET ObiTb OOWH CMEPTENbHbLIA UCX0d, WU MHOTOYMCNEHHBIE TENECHbIE NOBPEXAe-
HWSA, UMK HECKOIBKO Cny4YaeB npodeccuoHansHbIX 3aboneeaHuii.

3agdaB OONyCTUMBINA PUCK, MOXHO ONPedenuTb YPOBHKW NonHoTel BesonacHocTK pyHkuuin 6ezonacHocTu MNCE ¢ no-
MOLLIbHO, HAaMpUMep, OOHOIO U3 METOLOB, ONMCAaHHbLIX B NpunoxeHuax C—F.

Ta6bnuya K.1— lNpumep kKnaccudbukaumm MHLMOEHTOB

Knacc pucka

BoaMmoxHOCTb

vHUMAeHTa Katactpodmdeckue KpuTtudeckne HeaHaunTtensHsle MNpeHebpexmo Mansie
nocneacTeus nocneacTeBus nocneacTeus nocneacTevs

BnonHe BeposaTeH | | I Il

BepositeH | | I 1l

BoamoxeH | Il Il Il

ManoeepoateH Il Il Il Il

HeBepoateH Il 1] ] Il

HeBoamoxeH Il 1] 1] 1
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OkoH4yaHue mabnuubi K. 1

MpumevyaHusa

1 WHTtepnpetauuto knaccos pucka c | no [l cvm. B Tabnnue K.2.

2 dakTuyeckoe 3anonHeHue Tabnuupsl MHOeKcamu knaccos pucka |, 11 v [l 3aBUCKUT OT KOHKPETHOW CUTYaUKK, a Tak-
e OT TOro, Kakme gakTu4eckne 3Ha4eHWa BEPOSTHOCTM Mbl MPUCBAVBAEM MOHATUAM «BEPOATHOY», «BO3MOXHO» W T. 4.
Takum obpasom, Tabnuuy K.1 cnegyeT paccMmaTpuBaTh Kak MAMOCTPaLUIO Toro, kakum obpasomM nogobHas tabnvua
MOXET 3aNONHATLCA, @ He Kak BapuaHT NS AanbHENLEro MCnonb30BaHus.

Tabnuuya K.2— WMHTepnpeTauuns KnaccoB pucka

Knacc pucka WHTepnpeTtauus
Knacc | Henpuemnemelii puck
Knacc I HexenaTenbHbld pyUCK, OOMYCTUMBIA, TONBKO eCny ero AanbHellee CHWXKEHWE MpakTUYecku

HEBO3MOXXHO WUITKM €CInn CBA3aHHbIE C 3TMM pacxodbl HENPONOPUKMOHaNbEHO BENKWMKKW NO CpaBHE-
HWIO C OCTUraemMblM pe3ynbTatom

Knacc Il [MpeHebpexunmo manbiin pyUck

MpumevaHune — C.asb mexay YIB v knaccom pucka otcytcTeyeT. YIB onpegenseTtca cHueHWemM pucka,
CBA3aHHbLIM C KOHKpeTHOW dyHKUuKern BezonacHocTtu MCE (cm. npunoxeHmna B—F).

MpunoxeHue OA
(cnpaBo4Hoe)

CBegeHus 0 COOTBETCTBUM CCbINOYHbIX MeXOgyHapoaHbIX CTaHOapTOB
HaunoHanbHbIM CTaHAapTaM

Tabnuuya OA1

Obo3Ha4yeHne CCbiNOYHOro CteneHb 0OBo3HaveHWe N HaMMeHOBaHWE COOTBETCTBYIOLLEro
MexayHapoaHoro ctaHaapTa COOTBETCTBUA HauWoHarnkeHoro craHaapTa
IEC 61511-1:2016 IDT FOCT P M3K 61511-1-2018 «BezonacHocTb yHKLMOHANBHASA.

CucTtembl Ge3onacHoOCTU NpubopHble ONA NPOMbILLNEHHbLIX NPo-
ueccoB. Yacts 1. TepMuUHbI, onpedeneHus U TEXHUYECKUE Tpe-
BboeaHua»

MpumevyaHne — B HacToswWwel Tabnvue Ucnonb3oBaHo crneaykllee ycrnosHoe oboaHavyeHWe CTENEeHU CooT-
BETCTBWA cTaHhapTa:
- IDT — MaeHTWYHLIA CTaHOapT.
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