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Mpepucnosue

Llenn n npuHumMnel ctaHgapTu3aumn B Poccuiickoin ®efepaunn ycTaHoBNeHbl PegepanbHbiM 3aKOHOM
0T 27 gekabps 2002 r. Ne 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnaa NpUMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CTtaHgapTusauusa B Pocculickoli ®enepauuu.
OCHOBHbIE MOMOXEHNA»

CeefieHus 0 CTaHgapTe

1 NOArOTOBJ/IEH O6wwecTBOM C OrpaHUYeHHOl OTBETCTBEHHOCTbIO «KopnopaTuBHblE 3NEKTPOHHbIE
CUCTEeMbI» Ha OCHOBE COGCTBEHHOr0 ayTEHTUMYHOrO NepeBoAa Ha PYCCKUIA A3bik MeXAyHapoAHOro cTaHaapTa,
yKa3aHHOro B nyHkTe 4

2 BHECEH YnpaBneHnem TeXHUYECKOro peryimpoBaHus u ctaHgaptmsauun degepasibHOro areHTcTea
N0 TEXHUYECKOMY PErysimpoBaHuio 1 MeTposiormmn

3 YTBEPX/AEH W BBEAEH B JEWCTBVE Mpukasom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynnpoBaHuto 1 MeTposiorny ot 18 oktabps 2011 r. N9 470-cT

4 HacToAwuii cTaHAapT MAEeHTUYEH MeXAyHapoAHOMY cTaHaapTy MOK 61511-3:2003 «be3onacHocTb
hyHKUMOHaNbHasA. CuctemMbl 6e30MacHOCTU, NPUBOPHbLIE ANA NPOMbILLIEHHbIX Npoueccos. YacTb 3. PykoBog-
CTBO NO onpefeneHnio Tpebyembix ypoBHel nonHoTbl 6e3onacHocTu» (IEC 61511-3:2003 «Functional
safety — Safety instrumented systems for the process industry sector — Part 3: Guidelines for the
determination of the required safety integrity levels»).

HanmeHoBaHve HacTosWero ctaHgapTa U3MeHEeHO OTHOCUTE/IbHO HaMMEHOBAaHUA yKa3aHHOro Mexay-
HapoAHOro cTaHfapTa Ana npueedeHuns B cootBeTcTBne ¢ FOCT P 1.5 {nogpasaen 3.5).

Mpy NpyMeHeHUN HacToSALLLEro cTaHAapTa pekoMeHAyeTCs UCM0/1b30BaTh BMECTO CCbI/TOYHBIX MeXyHa-
POJHbIX CTaHAAPTOB COOTBETCTBYIOLIME UM HauWOHasIbHble CTaHAapThl, CBEAEHUSA O KOTOPbIX NMpuBELEHbl B
[OMNONHUTENBHOM npunoxenun A

5 BBEJEH BINEPBbIE

VIHd)opmame 06 U3MEHEeHUsX K HacTodWwemMy ctTaHOaapTy I'Iy6}'IVIKyeTCF| B eXerogHo n3gasaemMom UH-
CbOpMaLI,I/IOHHOM ykasaTtesne «HauuoHasbHble CTaHA4apThli» a TEKCT VN3MEHEHUI 1 nonpaBokK — B eXeme-
CAYHO n3gaBaeMblX VIHqI)OpMaLI,VIOHHbIX yKkasaTtenax «HauuoHanbHble cTaHgapTbel». B cnyvyae nepecmoTpa
(3aMeHbI) NN OTMEHbI HaCcToAW ero ctaHgapTta CooTBeTCTBYyHO L ee yBeJOM/IeHNe 6y,qu 0I'Iy6ﬂVIKOBaH0
B eXXemMecA4YHOo nsgaBaemMom I/IHCbOpMaL[MOHHOM ykasatene «HauuoHanbHble cTaHAapThl». COOTBETCTBY-
oulas VIHCpOpMaU,I/IFI, yBeAOM/IEHNE NTEKCTbl pasMellaloTCA TakKXXe B I/IHCbOpMaLI,VIOHHOI?II cuncreme o6u4er0
nonb30BaHNA — Ha O(bVILI,VIa]'IbHOM canTe CDe,u,epaanoro areHTCcTBa No TEXHNYECKOMY perynmpoBaHunio n
MeTponorun B cetn MNHTepHeT

© CrtaHgapTuHopm. 2012

HacTosawuii ctTaHfapT He MOXET GbITb NMOJTHOCTLI0 MU YACTUYHO BOCNPOU3BELEH, TPaXMPOBaH U pac-
MPOCTPaHEH B kayecTBe OhMLMANbHOIO U3fanns 6e3 paspelleHus ®efepasibHOro areHTCTBa No TeXHUYEeCcKo-
My peryMpoBaHuio U1 METPOIOTM
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BeBepeHune

Mpr6opHbIe cucTeMbl 6€30NaCHOCTMN YXXe B TeYEHWE MHOTUX /1T UCNONb3YTCA A5 BbINOTHEHUS PYHK-
LMi1 6e30NacHOCTM B MPOMbILLIIEHHbIX NpoLeccax. Ans adheKTUBHOTO NPUMEHEHNS NPUGOPHbIX cMCTeM 6e30-
nacHOCTX MpW  BbIMOMIHEHUN YHKLUMIA 6e30macHOCT  Heo6xoAuMo, 4TO6Gbl OHM  COOTBETCTBOBASIN
onpefeneHHoMy MUHUMa/IbHOMY YPOBHIO CTaHAapTV3aLum.

O6nacTb NPUMEHEHUS HACTOSALLEro cTaHaapTa — NPUBopHbIE CUCTEMbI 6€30MacHOCTU, NPUMEHSEMbIE B
NPOMBILLNEHHbIX Npoueccax. OH Takke ycTaHaBnvMBaeT HeO0OXOAMMOCTb MPOBEAEHUS OLEeHKW ONacHoCTU U
pvicka npouecca 4na obecneyeHus hopmmpoBaHms cneundmkalmm nprubopHbIX cucTem 6esonacHocTn. Bknag
Apyrux cuctem 6e30MacHOCTV MOXET ObiTb YUTEH TOJIbKO NMPU paccMOTpeHnn TpeboBaHuil K adhheKTUBHOCTM
npubopHbIX cnuctem 6esonacHocTh. MpubopHas cuctema 6€30NacHOCTU BKIOYAET BCE KOMMOHEHTbI U NOACHC-
TEeMbl. He06X0AVMblIe AN BbINONHEHUSA (DYHKLMM 6€30MacHOCTK, OT AaTyrKka(oB) A0 MCNONHUTENbUOTO(bIX)31e-
MeHTa(0B).

B ocHoBe HacToswero ctaHgapTa nexart ABe (pyHAaMeHTanbHble KOHUenumn, Heobxoaumble ANs ero
NPUMEHEHNA: KOHLEMLMA XUIHEHHOTO LMKIa 6e30NacHOCTU 1 KOHLENLWA YPOBHEl NOMHOTLI 6€30NacHOCTY.

HactosAwwii ctaHgapT paccmaTpuBaeT nNpubopHble cucTeMbl 6€30MacHOCTM, UCMOMb3YIOLWMe 3NeKTpu-
YecKneYaneKkTpoHHbIe/MporpaMMMpyemMble 3/1EKTPOHHbIE TEXHOMOTMW. ECAn ANsi NOrMyeckux YCTPOWCTB uUC-
nonb3ylT Apyrne NPUHLUMbI AeACTBUSA, TO CnedyeT NPUMeHATb OCHOBHbIE NMOMOXEHNS HACTOsLLLEero cTaHaapTa.
HacToswwii ctaHgapT Takke paccmaTprBaeT AaTumkn U UCNONHUTE bHbIE 3/1EMEHTbI NPUOOPHON cucTeMbl 6e-
30MacHOCTM He3aBMCMMO OT MpUHLMNA UX feiicTBUA. HacToAwmiA cTaHaapT ABNSETCS KOHKpeTusauveii obuiero
noaxoAa k Bonpocam obecneyeHns 6e3onacHoCcTy, npegcTasneHHoro 8 M3K61508, ans NpoMbILLIEHHbIX NPO-
ueccos (cm. M3K 61511-1. npunoxeHve A).

HacToswmii ctaHgapT ycTaHaBnNnBaeT NoAxo4, MAHUMU3NPYOLWKIA CTaHAapTU3aLmuio AeAaTeNlbHOCTHN ANs
BCEX CTafAWM XXM3HEHHOTO Lnkna 6e3onacHocTn. 3TOT NoAXos 6bIn NPUHAT B LeNAxX peanvsanuy pauvoHanbHoil
1 nocnefoBaTeslbHON TEXHUYECKON NONUTUKK.

B 60nblUMHCTBE cUTyauuii 6e30MacHOCTb NyYylle BCero MoXeT 6biTb 4OCTUTHYTA C MOMOLLbI0 NPOEKTUPOo-
BaHMA 6e30MacHOro B CBOeli 0CHOBe npotiecca. MNpy Heob6XoANUMOCTN OH MOXET BObIThb LOMO/IHEH CUCTEMAMN 3a-
LMTbI MW CUCTEMAaMK, C MOMOLLbIO KOTOPbIX JOCTUraeTcs Nto60 yCTaHOBMEHHbIV OCTaTOUHbIA puck. CucTemsl
3aLNTbl OCHOBAHbI Ha MPUMEHEHNN Pa3/INYHbLIX TEXHOMIOTWIA: XUMUYECKNX, MEXaHNYECKNX, rMapaBInyeckux,
NHeBMaTUYECKUX, INEKTPUYECKNX, INTEKTPOHHLIX, NporpaMmmMmmnpyemMbiX 3N1EKTPOHHbIX. Nobas cTpaTterusa obec-
neyeHns 6e30NacHOCTU AO0/HKHA paccMaTpmBaTb KaXAylo KOHKPETHYH NpubopHytlo cuctemy 6e3onacHoOCTv B
KOHTEKCTe Apyrux cucTem 3awuTbl. [1ns o6neryeHns npuMeHeHns Takoro noaxofa HacToAWMA cTaHAapT:

- TpebyeT, 4To6bl BbINOMHANACH OLEHKa ONACHOCTEW U pUCKOB AN onpeAeneHns obwux TpebosaHmi K
6e3onacHocTy;

- TpebyeT, uTO6bl BbINOMHANOCL pacnpegenexHve TpebosaHuin Kk 6esonacHocTv B (N0) NPUBOpPHON(bIM)
cucteme(am) 6e3onacHocTy,

- peanusyeT noaxod, KOTOPbIA MPYMEHMM KO BCeM MpubOopHbIM MeTogaM obecneveHns yHKLWOHab-
Hol 6e3onacHocTw;

- Noapo6HO paccmaTpvBaeT NpUMeEHeHWe onpeAeneHHbIX 4eACTBUlA, Takmx Kak pykoBOACTBO paboTamu
no 6e30MacHOCTW, KOTOpPble MOTYT 6bITb MPUMEHEHBbI KO BCEM MeTofam o6ecneyeHns yHKLMOHaNbHON 6e30-
nacHocTK.

HactosAwwii ctaHAapT No NpMG0opPHBIM cuctemam 6e30MacHOCTV AN MPOMBILLIEHHbIX NPOLECCOB:

- oxBaTblBaeT BCe CTaAWMN XU3HEHHOro Lukna 6e30nacHoCTy — OT pa3paboTku nepBoHayasbHON KOH-
Lenuuu. NpoeKTUpoBaHWs, BHeAPEHWS, aKCnIyaTauum 1 TEXHUYECKOro 06CNyXNBaHUA BNIOTb 40 yTUAM3aLuu;

- faeT BO3MOXHOCTb, YTOGbI CYLLECTBYIOLLME UK HOBblE CTaHAaPThbl B Pa3HbiX CTPaHax, pernameHTupy-
oune KOHKPeTHbIe NPOMbILL/IEHHbIE NMpoLleccehl, ObIN C HAM rapMoHU3nNpoOBaHblI.

HacTtoswmii ctaHgapT NpyM3BaH NPMBECTU K BbICOKOMY YPOBHIO COr1acOBaHHOCTY (Hanpumep, OCHOBHbIX
MPUHLMNOB, TEPMUHONOTUW, UHCOPMALMKN) B PaMKax KOHKPETHbLIX MPOMbILLIEHHBIX MPOLEccoB. 3TO npuHeceT
npevMyLLecTBa Kak B niaHe 6e30nacHOCTA, Tak U B NaHe 3KOHOMUKN.

B npegenax cBoeii opncanKLMM COOTBETCTBYIOLME PErYIMPYIOLLME OpraHbl (Hanpumep, HauuoHanbHble,
depepanbHble, WTATa, NPOBVHLIMK, OKPYra, ropoja) MoryT ycTaHasnBaTb TPeb60BaHNA K NPOEKTUPOBaHuIo 6e-
30MacHOCTY npouecca, K ynpasieHnio 6e30nacHOCTbIO npolecca Win gpyrne TpebosBaHus, KOTopble AOMKHbI
npesanvpoBaTb Hag TpeboBaHUAMY, onpeAeneHHbIMU B HACTOALEeM cTaHfapTe.

HacToswuin ctaHgapT COAEPXMT PyKOBOACTBO MO ONpeAenieHunto TpebyeMblX YPOBHEN NONHOTLI 6e3onac-
HOCTMW. UCMOMb3YA aHann3 onacHocTn n pucka (AOP). Cogepxallascs B HacToALWEeM cTaHAapTe nHopmauus
npefHa3HaveHa Ansa nposegeHns ray6bokoro aHaamsa pasnyHbix 06LmMx MeToAos npumerHeHns AOP. [ina npu-
MeHeHUst No6oro 13 3TUX METOA0B NPeLCTaBNeHHOM MHopMaL MU HeoCTaTOuHO.

\
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Mepen NpYMeHeHNeM HaCTOSILLEro cTaHfapTa cnefyet 03HaKOMUTLCA C KOHUenuueld 1 onpeaeneHvem
NMOHATUSA «yPOBEHb MOSIHOTbI 6€30MacHOCTW», NpuBeAeHHbIMM B MOK 61511-1. MpunoxeHns K HacToswemy
cTaHAapTy paccMaTrpusaloT cnefyolme Bonpocsl:

MpunoxeHne A cogepXxut 0630p 0CHOBHbIX NOI0XEHWI MeToAa NpremMIemMoro pucka n metoga ALARP.

MpunoxeHne B cogepXxnt 0630p NoyKO/IMYECTBEHHOIO MeToAa onpeaenexHns tpedyemoro YIb.

MpunoxeHune C coaepxuT 0630p MeTofa MaTpul, 6e30nacHOCT 415 onpegenerus Tpedyemoro YIb.

MpunoxeHve D cogepxuT 0630p MeTofa, NCNO/b3yOLLEro ANa onpegeneHusa Tpebyemoro YTb nonyka-
YeCTBEHHbI noaxof, rpada pUCKoB.

MpunoxeHve E cogepxut 0630p mMeTofa, UCNOMb3YIOLWeEro Ans onpegenexnus Tpebyemoro YIb kavec-
TBEHHbIV NoAxog rpadya pyckoB.

MpunoxeHune F conepxunt o63op meToga, ncnosb3sytoLlero Ans sbibopa Tpebyemoro YIb aHanus cnoes
3awuTbl (AC3).

Ha pucyHke 1 npegctaBneHa obuwas cTpykTypa HacTosLero ctaHgapTa.
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PucyHok 1 — O6uias CTpyKTypa HacTosLiero ctaHgapra
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HAUWOHANBbHBIN CTAHOAPT POCCUMCKOWMW OSGEALEPALUNMN

BEE30OMACHOCTb ®YHKLUMNOHA/IbHAA.
CNCTEMbI BE3OMACHOCTW MPUBOPHbLIE
ANnA NMPOMBIWNEHHBIX MPOLIECCOB

YacTtb 3

PykoBoacTBO no onpegeneHunto TpebyembiX YPOBHER NONHOTHI 6e30nacHoCTyH

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

fata eBegeHns — 2012—08—01

1 O6nacTb NpUMeHeHUs

HacTosiwumii ctaHgapT COAEPXUT:

- OCHOBHbI€ MOMIOXEHNA KOHLEMLMM pUCKa Y ONMCaHNe OTHOLLEHUSI MEXAY PUCKOM 1 NOSTHOTOW 6e3onac-
HocTu (cm. pasgen 3);

- onpegeneHve fonycTtumoro pucka (Cm. npunoxeHue A);

- onMcaHue pasNnyHbIX MeToA0B, NO3BOMAKLMX ONpeaennTb ypoBeHb NoNHOTLI 6e3onacHocTy (YTB)
Ans yHKUmMin 6e3onacHocTy NpubopHbIX cuctem 6esonacHocTu (MCB) (cm. npunoxexnsa B. C. D, Eun F).

B 4acTHOCTM, HACTOSALLMIA cTaHZapT:

a) NpUMEHSIOT B cny4vasx, koraa yHKUnoHanbHas 6e30nacHoOCTb AOCTUraeTcs nyTeM UCNO/b30BaHUs
ofHol unm 6onee dyHkumin 6e3onacHocTy MNCB AnA 3alWnTbl NEpCcoHana, HaceneHns UM oKpyxarLen cpe-
abl;

b) MOXeT 6bITb NPUMEHEH Ha 06beKTax, He TpebyLwwnx o6ecnedyeHns 6e30nacHOCTU, HanpyMep ANnA 3a-
LWMTbl UMYLLIECTBA,;

C) WAMKCTPUPYET TUNUYHbIE METObl OLEHKN ONacHOCTEN N PUCKOB, KOTOPbIE MOFYT ObiTb NPOBEAEHbI
ansa onpefenexuns TpeboBaHmii K PYHKLMOHANbHOW 6e3onacHoCTh 1 K YTIB kaxaoi us dpyHkLmii 6e3onacHocTu
MNcCe;

d) unnocTpupyeTt MeToabl u/unn cpeacTBa, No3BoAOWNE onpeaennts Tpebyemblie YIB;

€) COAEPXMUT CTPYKTYpy paboT no yctaHoBneHuto YIB. HO He onpegenseT YMB Ans KOHKPETHbIX criyya-
€B MpPYMEHEeHUs;

0 He coaepXuT NpMMepoB onpeaeneHns TpeboBaHnii K MHbIM METO4aM CHUKEHUSI PUCKOB.

MpunoxeHna B. C. D. E n F ynpoLieHHO NAniCTPUPYIOT KOIMYECTBEHHBIW U KaYeCTBEHHbI Noaxoabl.
3TV NPUAOXEHNA GblNM BKIOYEHBI MNLWb ANS WATOCTPALMKN 06LWMX NPUHLMMNOB, NOMOXEHHbIX B OCHOBY psja
MCMNO/b3yeMbIX METOA0B, Y HE MOTYT CMYXWUTb PYKOBOACTBOM K UX NPaKTUYECKOMY NPUMEHEHUIO.

NMpumevyaHune — TeM. KTO HamepeBaeTCA NPaKTUYECKN WUCMOMb30BATb METOAbl, ONUCAHHbIE B YNOMSHYTbIX
NPUNOXEHUsX, cefyeT 06paTUTLCS K CChblSIKaM, UMEILUMCS B KaXKA0M MPUNIOXKEHNN.

Ha pucyHke 2 nokasaHa COBOKYMHOCTb METO/0B CHUXEHUSA pucka.

M3paHne oduymnanbHoe
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MPOLECC 1

PucyHok 2 — TunoBble cnocobbl CHUXEHWS pUcka, BCTpEYaLMECs Ha TEXHONOIMYECKUX 06beKTax
(Mogenb cnoes 3awuTbl)

2 TepMuHbI, onpefeneHnsa N cokpalw,eHuns

B HacTosweMm cTaHgapTe NpUMEHEHbl TepPMUHbl, OMnpefefieHNs U COKpalleHus, MpvBefdeHHble B
M3K 61511-1 (pa3gen 3).

3 Puck n nonHoTa 6e3onacHoctu. Obwue TpeboBaHns

3.1 Obwwe ceefeHns

B naHHOM pa3gene npuBeeHa MHopmaLmsi 06 0CHOBOMNOaratLLMX KOHLENLMAX PUCKa 1 CBA3N PUCKOB
C nonHoToli 6e3onacHocTn. 3Ta MHopMaLmsa SsBNSeTCA 06LLeil 4na Bcex pacCcMaTprBaeMbIX HUKE MeToL0B
OLLEHKM Pa3/IMYHbIX OMacHoOCTEl 1 PUCKOB.

3.2 Heobxogmmas cTeneHb CHUXEHUSA pucka

Heobxoaumas cTeneHb CHMXEeHUs pucka (KoTopast MOXeT 6bITb yCTaHOB/EHA TNG0 Ka4eCcTBEHHO". 60
KO/IMYEeCTBEHHOZ) — 3TO TaKOe CHWKEHUE puCKa, KOTOPOE AO/MKHO 6bITb 06ecneyeHo ANsA 4OCTUXKEHUS YPOB-
HA pucka (3afaHHOro ypoBHs 6e30nacHOCTU nmpouecca), NpMemMIeMOro B KOHKpPeTHOI cutyauuun. KoHuenuns
He0bX04MMOro CHUXEHWS pucka siBnseTcs yHAaMeHTaslbHO BaXKHOW A1 DOPMY/IMPOBaHUS TEXHUYECKUX

1 MNpuonpegeneHun Heo6XoANMOI CTENEHUN CHUXEHUSI puUCKa creayeT NpeABapuTesibHO YyCTaHOBUTbL NpUeMsIeMblil
puck. B M3K 61508-5 (npunoxeHus D 1 E) nepeuncneHbl COOTBETCTBYIOLME KONUYECTBEHHbIE METO/bl, XOTS B pacCMOT-
PEHHbIX Tam NpuMepax Heo6X0AMMOE CHUXEHWNE pucka NPEACTaBNEHO, CKOPEE, B HESIBHOM BUAE.

Hanpumep, onacHoe co6biTue, NpuBoAsLLEE K ONpefeneHHbIM NOCNeACTBUSAM, Kak NPpaBuo, xapakrepusyeTcs
MaKCUMaslbHOW 4acTOTOV NOBTOPEHWUIA B rOf4.
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TpeboBaHuii kK 6e3onacHocTn hyHKUMiA 6e3onacHocTu NCHE (0co6eHHO B YacTn TpeboBaHuii K nosHoTe 6e30-
nacHocTu cneyundukauymmn TpebosaHuii k 6esonacHocTn). Lienb onpegeneHns npyuemaemMoro pucka (3afaHHoro
YPOBHsi 6€30MacHOCTM npouecca) B C/lydae KOHKPETHOro OMacHOro Co6bITUS COCTOMT B YCTaHOB/IEHUN BENTNYK-
Hbl «(Da3yMHOr0» pKCcKa, y4nTbIBatOLLLEro Kak 4acToTy BO3HUKHOBEHMSA OMacHbIX COObITUIA, Tak 1 nx cneyudu-
yeckne nocnepctevs. Cnou sawmtbl (CM. pucyHoK 3) paspabarbiBaloTCcs Tak. YTOObl YMEHbLWWUTb Y4aCcTOTy
BO3HMKHOBEHWS OMACHbIX CUTYaLUuiA n/unu nx nocneacTeus.

BaxHbiMy chakTopamu A5 OLEHKN BeNNUYMHbI NPUEeMIEMOTO pUcKa ABNSKOTCA BOCNPUATME W TOYUKK 3pe-
HMA Tex /nL, KoTopble noABepratTcs onacHocTu. Mpu onpeAeneHun NpMemMsieMoro pucka gns KOHKPeTHOro
NpYIMEeHeHNsa HeE06X0AMMO yunTbiBaTb:

- YKa3aHus COOTBETCTBYIOLMX PErynnpyoLmMx opraHos;

- 06CyXAeHVA 1 cornalleHns Mexay pas/iMyHbIMU CTOPOHAMMW, MPUHUMAKLWUMIY yHacTue B JaHHOM Npu-
MEHeHWK;

- MPOMbILWEHHbIE CTAHAAPTbI U PYKOBOACTBA;

- MPOMbILW/IEHHbIE, 3KCNEPTHbIE U HAaYUYHblE COBEThI:

- 3aKoHogaTenbHble U perynupyrowme TpeboBaHmns, kak 06Lme, Tak M OTHOCALLMECS K KOHKPETHOMY Npu-
MEHEHWIO.

3.3 Pofb NpMGOpPHLIX CUCTEM GE30MNACHOCTH

MCB peanu3yeT hyHKUMN 6€30NacHOCTU, HEO6X0AMMbIE AN AOCTIKEHNUA UK ANA NOAAepXKaHus 6e30-
nacHoro CoCTOSIHUA npoLecca, W. cnefoBaTesibHO, BHOCUT BK1aj B pelleHne 3ajaum Heo6XoAMMOro CHUKEHUS
pvicka Ansa AOCTUXEeHVA NpremaeMoro pucka. Hanpumep, B cneumdukauum Tpe6oBaHunii K hyHKUMAM 6e3onac-
HOCTVM MOXeT ObITb yka3aHO, YTO ec/iu Temnepartypa [OCThraeT 3HauyeHus X, TO K/ianaH y OTKpbiBaeTcs,
obecneunsas NOCTynaeHVe BOAbl B EMKOCTb.

Heo6xoAMMOe CHUKEHNE pyUcKa MOXET AOCTUraTbCA C NOMOLLbIO OAHOW nnn Heckonbkux MCB nn6o ¢ no-
MOLLbIO APYTUX CMOEB 3allUThl.

B BbINONHEHUN hYHKLMM 6e30NacHOCTU MOXEeT y4acTBOBaTb YesioBek. Hanpumep, onepartop MoOXeT no-
ny4yaTb MHOPMALMI0 O COCTOSIHUM NpoLecca W BbIMOIHATL OCHOBaHHbIe Ha 3TOW MHOpMaLuy 3alnUTHbIe
fdencteusa. Ecnv yenoBek iBNSETCA YacTbio hyHKLMN 6e30NacHOCTU, TO fO/KHbI ObITh YYTEHbI BCE YenoBeyec-
Kne hakTopbl.

MNMCB MoXeT AelicTBOBaTL N0 3anNpocy Wy B HENPEPbLIBHOM pPexuMe.

3.4 MNonHoTa 6e3onacHoOCTn

CuutaeTcs, YTO NosHOTa 6€30NacHOCTM COCTOUT U3 ABYX YacTeil:

a) nonHoTa 6e3onacHOCTM annapaTHbIX CpefCcTB — 3TO YacTb NOIHOTLI 6€30NacHOCTU, CBA3aHHasA
€O cny4valiHbiMy 0TKa3aMuy annapaTHbIX CPeAcTB, NPUYEM OTHOCALLMMUCS K ONacHbIM OTkazaM. PakT focTuxe-
HMA YCTAHOB/IEHHOTO YPOBHSA MOJIHOTHI 6€30MacHOCTM annapaTtHbIX CPeACcTB MOXHO OLEHWUTb C pPasyMHbIM
ypOBHEM TOYHOCTU. Mo3ToMy TpeboBaHMA MOTYT 6bITb pacnpeeneHbl Mexay nogcucreMamm, UCnonb3ys ns-
BECTHble NpaBu/ia NPou3BefeHNs BEPOSATHOCTEN M yunTbiBas OTKasbl Mo 06Leil npuumHe. AN fOCTUXKEHUS
Tpebyemoli nMonHOTbl 6e30nMacHOCTM annapaTHbIX CPeAcTB MOXET oka3aTbCs Heo6XOoAVWMbIM MpUMEHEeHne
CTPYKTYpbI C pe3epBrpoBaHNEM;

b) cuctematnyeckas nonHota 6e30NacHOCTM — 3Ta vYacTb NO/IHOTHI 6€30NacHOCTM CBA3aHa C cucTe-
MaTUyeckMMy oTKaszamMu, OTHOCALMMUCA K ONacHbIM OoTkasaM. XOTSA BAUSHWE OTAE/IbHbIX CUCTEMATUYECKUX
0TKa30B Ha MOMHOTY 6€30NacCHOCTU MOXHO OLLEeHUTb, laHHbIe N0 0TKa3aM, Bbl3BaHHbIM OLMBKaMu Npu nNpoek-
TMPOBaHMU. M OTKa3aM No 06LLeli NPUUMHE yKa3bIiBalOT HA TO. YTO B/IMSIHWE 3TUX OTKA30B OblIBAET C/I0XHO Npes-
ckasaTb. [pu 3TOM yBenMuMBaeTCA HeonpefeneHHOCTb B pacyeTax BEpOSATHOCTM OTKa30B B KOHKPETHONA
cuTyauun (Hanpumep, BeposTHOCTU oTka3oB MCE). CnegoBatesnibHO, HEOGXOANMO peLInTb, Kakme Cnocobbl
MUHUMU3ALUM 3TON HEONpPeaeNeHHOCTH OKaxXyTc Hanbonee ahPEKTUBHLIMU. HYyXXHO OTMETUTb, YTO MepbI,
NPVHATbIE A1 YMEHbLUEHUS BEPOSATHOCTM Cy4YaliHbiX OTKa30B anmnapaTHbIX CPefCTB, He J0/MKHbI 0ba3arTenb-
HO MPUBOAUTL K CHYUXXEHWIO BEPOATHOCTU CUCTEMATUYECKUX OTKA30B. Takne TEXHNYECKME peLLeHns, Kak pesep-
BUpOBaHWe B B1Ae opraHm3sauny napaniesbHbiX KaHaN0B C UAEHTUYHbIM 060pyL0BaHNEM, KOTOPbIE ABASITCA
BecbMa 3(pheKTUBHbIMU A/ C/yYaiiHbIX 0TKA30B annapaTHbIX CPeAcTB, Masio Nosie3Hbl 471 YMeHbLUeHUs
cucTemMaTUyecknx oTKasos.

O6Lee CHMXeHME pucka, focTuraemoe hyHkumamm 6esonacHocTv NCB BMecTe co cpeAcTBaMu Apyrux
CNOEeB 3aluThl, AO/HKHO O6bITh TaKUM, YTOOLI 06€CcneYnTh:

- 4acToTy 0TKa30B (PYHKUWI 6€30NacCHOCTU, [OCTATOUYHO HU3KYHO 4715 TOro, YTOo6bl YacToTa ONacHbIX Co-
6bITVI He nNpeBbIWana 6bl 3HaYeHNs, COOTBETCTBYIOLLLEr0 NPUEMIEMOMY PUCKY, U/nnn
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- BO3MOXHOCTb TOr0, YTO (PYHKLMM 6€30NaCHOCTN TaK U3MEHSIOT NOCNEeACTBUS 0TKA30B, UTO6GbLI PUCK He
npeBbllWan 3HavYeHne nNpuemsIeMoro pucka.
PucyHoK 3 unntoctpupyeT o061y KOHLEeNLMIo CHUXeHMA pucka. ObLias Mogenb npegnonaraeT cieayto-
wee:
- MMeeTCcs MpoLece 1 CBsI3aHHasA C HAM OCHOBHasi cuctema ynpasneHusi npoyeccom (OCYN);
- CyL,ecTByeT CBSi3aHHbI C NPOLECCOM YesIoBeYeCKnin dhakTop:
- cnou 3awmTbl 6e30NacHOCTY BK/IKOYAIOT B CBOI COCTasB:
1) mMexaHMYecKyl CUCTEMY 3aluThbl,
2) nNpubopHble cMcTeMbl 6e30NacHoCTH,
3) MexaHM4Yeckyr cUcTeMy ocniabnieHust NocneacTBuiA.

MpumeyaHue — Ha pucyHke 3 npeAcTaBieHa 0606l eHHas MOfeNb pUcka, UanCcTpupyLwas obLue npuH-
unnbl. MoAenb pucka Ansi KOHKPETHOTO cyvas A0/MKHA COCTaBNATLCA C YHETOM KOHKPETHbIX MPUEMOB, C NMOMOLLbI0 KOTO-
pbix Ha 6a3e MCB 1 ApyruMx CNOeB 3aluThbl PaKkTUUYECKU JOCTUrAeTCA HEOBXOAMMOE CHUXEHME pucka. Pe3ynbTupyiolas
MOZENb PUCKA B KOHKPETHOM C/lydae MOXeT OT/IM4aTbCsA OT NPeACTaBNEHHOW Ha pUcyHke 3.

Ha pucyHkax 3 1 4 nokasaHbl crieflytoLine pucku:

- pvck npouecca. 3T0 pUCK HaM4ums KOHKPETHOro onacHoro cobbiTusa ansa npouecca. Mpu 3ToM yunThl-
BaeTCs Ha/Imyne OCHOBHOI CUCTEMbI yNpaB/ieHNs MPoLLecCcoM 1 yenoBeyeckoro haktopa. Mpu onpegeneHnmn
3TOr0 pUCKa He paccmaTpuBarTCs Kakue 6bl TO HM ObISIO cNelnasbHble CPeAcTBa 3aluTbl 6€30NaCHOCTY;

- NpueMsieMblii pyuck (3afaHHbIl ypoBeHb 6e3onacHoCTY npouecca). Puck, koTopblli cuntaeTcs npuem-
NeMbIM B JaHHOM KOHTEKCTe Ha OCHOBE MPUHATON B 06LEeCTBE CUCTEMbI LLIEHHOCTEW;

- OCTaTOYHbIli pUCK. B KOHTEKCTE HACTOSLLEr0 CTaHAapTa 3TO PUCK BO3HUKHOBEHWSI OMACHbLIX COGLITUI
npu yC/oBMW NPUMEHEHNS BCEV COBOKYNMHOCTU C/I0EB 3aLUUThI.

Puck npouecca aBnseTcs oyHKUMen oT pucka, CBA3aHHOMO C CaMyM NPOLECCOM, HO YYMTbIBAIOLLLEro Tak-
€ CHUXEHWE pucka, AOCTUTHyToe 6narofaps NPMMEHEHUI0 CUCTEMbI yNpaB/ieHUst NpoLeccom. s Toro YTo-
6bl M36exaTb HepasyMHbIX TpeboBaHWii K mnonHoTe 6e3onacHocTn OCYI.  HacTosiwwuiA  cTaHaapT
yCcTaHaB/vMBaeT OrpaHNYeHnst Ha BO3MOXHble TpeboBaHUs.

Heo6Xx04MMOe CHUXEHNE pUCKa — 3TO YMEHbLUEHME YPOBHS pUCKa A0 TaKOrO0 MUHUMAJIbHOTO 3HAYEHUS,
KOTOpbIi HEO6X0AMM AN 06ecneyeHns NPpUeMsIeMoro pucka. OHO MOXET AOCTUraTbCS C MOMOLLbIO KakK OHOr0
cnocoba, Tak u kombrHauvein cnocoboB CHMXEHMA pucka. Npolecc Heob6XxoANMOro CHUXeHUs prcka, obecne-
Y/BaOLNIA AOCTUXEHNE KOHKPETHOTO MPUEMIEMOTO PUCKa OT HauyaslbHOIo 3HAYEHMsl puUcka npoLecca, noka-
3aH Ha pucyHke 3.

3.5 Pwuck n nonHota 6e3onacHocTun

OueHb BaXHO MOJSIHOCTbLID OCO3HATb Pa3HULY MeXAy PWUCKOM W MOMHOTOlM 6e3onacHoOCcTU. Puck — 3To
Mepa 4acToTbl MOSBNEHNS U NOCNEACTBUI KOHKPETHOTO ONacHOro cobbITUsA. Ero MOXHO OLEHUTb AN pasnuny-
HbIX cUTyauuii (puck npouecca, NPUEMIEMbI PUCK, OCTATOUHBIA PUCK U T. 4., CM. pucyHok 3). Mpu onpegene-
HUW NPUEMMIEMOTO pPUCKa YYUTBIBAKOT COLMabHbie Y NOMTUYECKME dhakTopbl. MonHoTa 6e30nacHOCTM — 3TO
Mepa BeposiTHOCTU TOT0, 4TO pyHKUMA 6e3onacHocTv MCE v gpyrue caou 3awuTsl o6ecneyar ycTaHOB/IEHHYHO
6e30nacHOCTb. TO/IbKO NOC/1e TOro, Kak NPUEM/IEMbI PUCK YCTAHOB/IEH 1 NOJlyYeHa OLEHKA BENYMHbI HEOG-
XOAMMOTO CHUXEHUSI prcKa, MOXHO onpegenutb TpeboBaHua K nonHote 6esonacHoctu MNCB.

NMpumeyaHue — Takas npouesypa MOXET HOCUTb UTepaTUBHbI XapakTep, YTO NO3BONT OCYLLECTBUTb ONTH-
MU3aLmio paspaboTkn B Lensix BbINONHEHUS pas3/IMyHbIX Tpe6GoBaHuii.

Ponb, KOTOPYH UrpatoT PyHKLMM 6e30NacHOCTY NPU AOCTMKEHUN HEOBXOANMOTO CHUXEHUS PUCKa, Noka-
3aHbl Ha pUCyHKax 3 v 4.
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PucyHok 3 — O6Las KOHUENLMa CHUXEHNA pucka

CTIOK 3a/1UThI,

3agaHunii
orTo;Lel,lmacs:l G Mce i npuilnausLH
HT MCK
Kk NCB aauy puci
Mawli A4y van aHall apucka
Mpogeton 0CHOB*»
,qv?oﬁmn yTpallaHKn MonHoTa 6aaonaoHoorm
npoq)Koc* np,qoma,qou,ﬂa/oomﬂmomxx cnose wWnnThbl,

montoauknu K MNCb, /:Ikpyrmxonom aaybi 1 MNCB,
ipaiwinaia nrgis Haol MryLTro CxKalla pucka

PucyHok 4 — KoHuenuun pvcka v noaHOTbl 6€30NacHOCTK
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3.6 PacnpegfeneHue Tpe6oBaHuii kK 6e3onacHocTn

Ha pucyHke 5 nokasaHo pacnpegeneHue tpe6oBaHuii K 6e3onacHOCTV No pasnuyHeiM MNCB n gpyrum
cnosimM 3awmTbl. TpeboBaHMsa OXBaTbIBAIOT Kak PyHKLMM 6€30NacHOCTU, Tak 1 MOMIHOTY 6e3onacHocTu. Tpebo-
BaHWA K CTaAuun pacnpegeneHuns TpeboBaHuii k 6es3onacHocTy gaHbl B MOK 61511-1 (pa3gen 9).

lMpuMeHeHNe TexX UK UHbIX METOA0B A/1A pacnpeaeneHns TpebosaHuii NoNHOTL 6e3onacHocTu no MNCB.
APYrM CBsi3aHHbIM C 6€30MacHOCTbI0 TEXHOMOMMYECKM CUCTEMAM, @ TakKe Mo BHELLIHUM CPefCcTBaM CHUXe-
HUSI pUcKa 3aBUCUT Npexaie BCero OT TOro, Kakum obpa3om onpefesieHa cTeneHb He0BX0ANUMOro CHUXEHUS
pucka — KONIMYECTBEHHO WX KaYeCTBEHHO. 3TW MOAXO[Abl Ha3blBalOT MOJSYKO/IMYECTBEHHbLIMU. MONyXayecT-
BEHHBIMU U KAYECTBEHHbIMY COOTBETCTBEHHO (CM. npunoxeHus B. C. D n F).

nrrog onpapasiaHbia
TpeboBaHuii
ParaecHOCIH

CooTuranynuwms
KUM AW M
MW MW HYKYYM »
anusabl

m} HlioliBAaass
W MW TPMOX
0N KAX yLw nni
onoriicHecT
e

6} HOO(hCpwee
BHMMaHve pucu*
OATCOHUMTLW X

OB»r*gaC™
nchb

MpumevyaHune — TpeboBaHNA K NONHOTe 6e30MacHOCTM ycTaHaBAMBAOTCA ANA Kaxaolh dyHKumn 6esonac-
HocTu MNCB go pacnpegenexusa (cm. M3K 61511-1. pasgen 9).

PucyHok 5 — Pa3mMelleHne Tpeb6oBaHuii 6esonacHocTy no MCE. no cnosiM 3awnTbl uan ocnabnexus,
He oTHocswmMMmcA K MCB. 1 No APYrum cnosiM 3awuThbl

3.7 YpoBHU NONMHOTHI 6e3onacHoOCTH

B HacTosiwem cTtaHAapTe onpefesieHbl YeTbipe YPOBHS MOAHOTbI 6e3onacHocTu (YMB). npuuem
YMNB 4 — HaumBbICWWA, YTIB 1 — HU3LWWIA.

MpefenbHble 3Ha4YeHUs nokasarTeneil OoTkasoB ANA 3afjaHua Bcex ueTblpex YIMB onpegeneHbl B
M3K 61511-1 (tTabnuubl 3 1 4). YcTaHOBNEHbI ABa Taknux napameTpa: oguH — ansa MNCB. geicTByowux B pe-
XvMe no 3anpocy, u gpyroii — ansa NCB. pa6oTtaoLwmux B HENPEPbIBHOM pPexXume.

MpumeyaHune — Bcnyyae MNCB. paboTatoLeii B pexvme no 3anpocy, Mepoii NonHoTbl 6e30nacHoCTN SiBNAeT-
CA CpeHAsa BEPOSATHOCTb OTKa3a BbINOMHEHNS hyHKUMM 6e30nacHOCTU Npu nosBaeHun 3anpoca. B cnyyae, ecnn MCB pa-
60TaeT B HeNpepbIBHOM pexume, Mepoil MofHOTbl 6e30nacHoCTM ABNAAETCA 4acToTa OMnacHbIX OTKa3oB (yHKLMK
6e3onacHocTu B yac (cm. M3K 61511-1. nyHkT 3.2.43).
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3.8 Bblibop meTofda A4S onpefenieHna TpebyeMoro yposHsa NosiIHOTbI 6e30nacHoOCTH

MmetoTca pasnunyHble Nyt yCcTaHOBMEeHUs Tpebyemoro YIb A5 KOHKpPeTHOro ciydyas. B npunoxeHusx
B — F npepcTtaeneHa nHgopmauus o page Mcnonb3yembix MeTO40B. Bbi6op MeToAa AnA KOHKPETHOro npumMe-
HEHUs 3aBUCUT OT MHOTUX DaKTOpPOB, B TOM YUC/E OT:

- C/IOXHOCTM 3ajauu:

- yKa3aHuii perynvpyroLmx opraHos;

- NpUpOAbl pUcka 1 Tpebyemoil BeNIMUMHbI €0 CHUXEHUS;

- onblTa 1 KBanMukauuy nepcoHana, BbINoOJHAKLWEro 3Ty paboty;

- AOCTYMNHOW nHopmauum 0 napamMeTpax pucka.

B HeKoTOpbIX C/ydyasax MOXHO UCMONb30BaTb HE OAMH, a8 HECKO/IbKO MEeTofoB. Tak. nmpu onpefeneHuu
Tpebyemoro YMB gnsa Bcex paccMaTpuBaeMbix pyHKumii 6e3onacHocTy MNCB B kayecTBe NepBOro Lwara MoXHO
MCMOMb30BaTh KAYECTBEHHbIE MeTOAbI. Te (PYHKL UK, KOTOPBIM C MOMOLLbIO 3TOro MeToga 6bin npuceoeH YMNb 3
unu 4. cneflyet 3aTem npoaHanusnposaTb 6onee AeTasibHO C UCNOJSIb30BaHNEM KO/IMYECTBEHHbLIX METO0B
ANna nonyyeHus 6onee TOYHON oLEeHKM TpebyeMoi ux NoaHOTLI 6e3onacHocTU.
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MpunoxeHne A
(cnpaBouHoe)

MPUHLMN CHUXEHUA PUCKa HACTO/IbKO, HACKO/IbKO 3TO NpaKkTU4yeckn LenecoobpasHo
(npuHuunn ALARP), n KoHUenuusa npuemMsaeMoro pucka

A.1 O6wue nonoxeHus

B aHHOM NpUAoXeHUN paccMoTpeH 0cobblii NpuHLmn (ALARP). KOTOpbIii MOXeT 6bITb NPUMEHEH B nMpoLecce onpe-
fAeneHns npuemnemoro pucka u YM6. MpuHuun ALARP cam no cebe — 370 He MeTOf pelleHus 3ajauvn onpegeneHuns
YMB. a KoHUenuus, KoTopasi MOXeT GbITb NPYMEHEHA B NPOLEecce peLleHns 3Toi 3agaun. XXenawwme NcnonbL30BaThb Npak-
TUYECKN NPUHLUMbI, YKa3aHHble B 3TOM MPUIOXEHWN, JOMKHbI 06paTuTbes K (LJ— (5).

A.2 Mogenb ALARP

A .21 BBepeHue

B 3.2 npusepeHbl OCHOBHbIE KPUTEPUW, KOTOPbIE UCMOMbL3YIOT A1 KOHTPO/IA 3a MPOMbILWIEHHBIMU PUCKAMK, U yKa-
3aHO0. YTO COOTBETCTBYIOWANA [eATe/IbHOCTb A0/KHA 6bITb Hanpas/eHa Ha T0. YTOObl onpefenunTb:

a) puCK BENVK HAcTO/bKO, YTO OH BOOOLLE Henpuemnem; uim

6) pUCK HE3HAUYUTENbHbIA TG0 MOXET OblTb CBEAEH A0 3TOr0 YPOBHS; UAN

C) ABNSAETCA NN PUCK NPOMEXYTOUHbIM MeXAy OLeHKaMu, ykasaHHbIMWU B MEPeUNCIEHNAX @) U b). N CHUXEH N OH A0
€amoro HM3Koro NPakTUYHOTo YPOBHS. [pK 3TOM «MPaKTUYHOCTb» OnpefenseTcs, ¢ OAHOV CTOPOHbI, NpenMyLLecTBamMu, Ko-
Topble BAEKYT 3a CO6OIi CHUKEHWE YPOBHS pUCKa, W. C [PYroil CTOPOHbI, CTOMMOCTbIO MEPOMNPUATUIA NO €ro CHUXEHWIO.

CornacHo nepeuncneHunio ¢) npuHumn ALARP pekoMeHAyeT CHUXaTb PUCK A0 YPOBHS «MpakTUYeckoii Lenecoobpas-
HOCTWU» WM A0 YPOBHS, KOTOPbIA ABMAETCSA «HACTO/IbKO HU3KUM, HACKOJIbKO OH MpakTuyecku uenecoobpaseH» (ALARP).
Takum obpasom, ecnu puck nonagaet B 061acTb, OrpaHUYEHHYI0, C OAHOW CTOPOHbI, 061aCcTbi0 HENPUEMIEMbIX YPOBHE
pucka 1 061acTbi0 He3HAYUTE bHbIX YPOBHEN — € ApYroi, To npumeHeHne npuHuuna ALARP npvBoavT K TOMy, 4TO pe-
3yNbTUPYIOLL NI PUCK OKa3bIBAETCSA NPUEMIEMbIM B KOHKPeTHOW cuTyaunmn. CornacHo aToMy nogxoAy prck MoxeT nonacTb
B OfJHYy UX Tpex obnacTeli, B He4ONyCTUMYIO, NPUEMIEMYIO 1 BMOSIHE NPUEMIEMYIO (CM. PUCYHOK A. 1>

Puck, npeBbllwaloLwnii HEKOTOpPbIM YPOBEHb, CYNTAETCA HeAONYCTUMbIM. TaKoi puCk He MOXeT 6biTb NPU3HAH onpas-
AaHHbIM NpK N06bIX HOPMa/bHbIX 06CTOATENbCTBAX. EC/IM Takoi pucK CywwecTByeT, TO OH MO0 AO/IKEH OblTb CHUXEH Ha-
CTONbKO. YTOGLI MonmacTb B 06/1acTb NPUEMAEMOro WKW BMOMHE NPUeMIeMOro pucka, nMbo Ao/mkeH 6biTb ycTpaHeH
VNCTOYHWK OMacHOCTU.

Pu1CK HUXe 3TOro ypoBHS cumtaeTcs NpuemsieMbiM NpW YCAOBUK, YTO OH 6blN1 yMeHbLUEH [0 YPOBHSA, NPU KOTOPOM Bbl-
roga oT fanbHelwero ero CHMKEHNA He onpaBfAaHa BBUAY Tpebylowmnxcs Ans 3Toro 60bLIMX 3aTpaT U NPy yCnoBumn, YTo
ANA ynpasieHus 3TUM PUCKOM NPWMEHEHbI BCe COOTBETCTBYHOLIME 06LenpuHATbIe cTaHfapTbl. Yem Bbille pUCK, TeM
06bI4HO 60/bLIE pacxofbl NO ero COKpaLeHnto. PUCK, CHUXKEHHbI TakuM 06pa3oM, MOXHO paccMaTpuBaTh Kak «CHUXEH-
HbI 4O MpaKTU4eckn LenecoobpasHoro ypoBHa» (ALARP).

1
PuckHa MoOMBT 6bITb ONpasaaH,
Otanb v I KPOHa naca NCXXBMMB/LL LUl
HagonytTneers \ OBeloTB/berack
puck*
PytoxnpunuunH, Tansie aosac
B) Aa/IbHENLLEE «TO CHUKEH»©
O6uBan» \ 1 Hapocwee® nnutpaspr
rfHmnmnm 1 1 n HenponopusAao**» 9*TpBTY
POV \ / b) obuectso I'Ipl-IOI'IEMHTB*r NveTb
rangyor gerranbHoon* npu
COOTBETCTBYIOLLE™ pacts
OCnaco Ts 11 e ocTRNEr0 e oaeaer
npunuw nro V1 m - Mep!
pucka (1 Het HBCHAbogatocrv geranH3mpoeLlb
pabotyatn gemBiorpu,m ALARP
Kwexmnpuw s
fa*. TabruUp!
Al nA2)

Huyumn”nsl i pmnc

PucyHok A.1 — Mpuemnemblii puck u npuHuun ALARP
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B o6nactu, pacnonoxeHHow Hmke 061acTv AONYyCTUMbIX 3HAYEHWIA, YPOBHW pUCKa CUMTAIOTCA HACTONbKO HecyLliec-
TBEHHbIMU. 4YTO KOHTPONIMPYIOLLWIA OpraH He TpebyeT AanbHellmnx yaydwennii. 3ta wupokas obnactb, pUCKU B KOTOPOIA
Masibl N0 CPABHEHUIO C eXeAHEBHO UCMbITbIBAEMbIMU HAMU puckamu, He TpebyeT AeTasbHbIX UCCNeA0BaHNiA AN AEMOH-
cTpaunn ALARP; oaHako Heo6xo4MMO COXpaHATb 6ANTENbHOCTb, YTO6bI GbITb YBEPEHHbLIM B TOM. YTO PUCK OCTaeTCa Ha
NpexHeM ypoBHe.

KoHuenuuio ALARP MOXHO NPUMEHSATb U NpU Ka4yeCTBEHHOM, U NPW KONNYECTBEHHOM cnocobe 3agaHus pucka. B
A.2.2 pacCMOTpEH MeToA, UCMO/Ib3yeMblii NPU KONNYECTBEHHOM 3ajaHun pucka. (B npunoxeHun C npusegeH Noaykonu-
YeCTBEHHbI MeTop, a B NpunoxeHnax D n E — kauyecTBeHHble MeTOAbI OnpeAeneHns He06X0ANMOro CHKEHNS pyUcka npu
KOHKPETHOM MCTOYHMKE OMacHOCTW. B pacCMOTPEHHbIX MeToAax A5 NPUHATUS PeLUeHNs MOXeT ObiTb MCMO/Ib30BaHa KOH-
uenuma ALARP.)

Mpn npumeHeHnn npuHumna ALARP Heo6xoAnmo Bcerfja ObiTb YBEPEHHbIM, YTO BCE NPUHATbIE NPEANONI0OKEHNS
060CHOBaHbI N AOKYMEHTanbHO OPOPM/IEHbI.

A.2.2 3apaHne npuemMaemMoro pucka

Ana npumeHeHnsa npuHumna ALARP Heo6xoauMo npefABapuTesibHO onpefennTb rpaHunLbl Tpex o61acTeil, nokasaH-
HbIX Ha pUCYHKe A.1l. 3Ha4eHNsa KOTOPbIX BbIpaXeHbl BEPOATHOCTbIO BO3HUKHOBEHWSA COBLITMA 1 ero nocnectenamu. Takoe
onpegenerHne 06bI4HO GbIBAET pe3yNbTaToM 06CYXAEHNSA 1 CornalleHns Mexay 3auHTepecoBaHHbIMI CTOPOHaMu (Hanpu-
Mep. MexAay perynupyoLMmMmy opraHamMv B 061actu 6e30nacHoCTH, TemMu, AeACTBIA KOTOPbIX MPUBOAAT K MOSIBIEHWIO pUC-
Ka, N Temu, KTO 3TOMYy puUCKy nojasepraeTcs).

UT06bI Mcnonb3osatb npuHuun ALARP. Hafo yCcTaHOBUTb COOTBETCTBME MEXAY NOCNeACTBMAMMN pUCKa U npueme-
MOI4 4acTOTOW ero BO3HVKHOBEHUS, 4TO MOXeT 6biTb CAeNaHo, BBeAs knaccebl pucka. B tabnuue Al B kauecTse npumepa
npusegeHsl Tpu knacca (I. 1. 1ll) ans pasHbIX 4acTOT BO3HWKHOBEHWA pUCKa 1 pa3HbiX BapuaHToB ero nocneAcTeunii. B 1a6-
nuue A.2 faHa MHTepnpeTauns Kaxgoro n3 Knaccos pucka Ha 6ase koHuenuum ALARP. OnucaHme Kaxpgoro u3 Kiaccos
pucka BbINOMHAETCA Ha OCHOBe pucyHka A.l. Moapa3ymeBaeTCsl, UTO PUCKW, ONpejesieHHble BHYTPU Kaxoro u3 knac-
COB, — 3TO PUCKM, MO OTHOLLIEHUIO K KOTOPBIM YXXe MPUHATLI MEPbI MO UX CoKpaleHunto. CornacHo pucyHky A.1 MOXHO Bblfe-
NUTb cnepytolme TPy Knacca PUCKoB:

Kknacc |— HegonycTumas o6nacTb:
knacc Il — o6nacTb nprMeHeHnsa koHuenuun ALARP;
knacc Ill — Hanbonee npuemnemas 06nactb.

Tabnuua, nogobHaa Tabnuue 1. 06bI4HO co3gaeTcs 415 KaXKA0W KOHKPETHOW cMTyaumm Uam Ans KOHKPeTHOWN noj-
oTpac/av NPOMbILWAIEHHOCTU, MPUHUMAS BO BHUMAHWE LUMPOKUIA KPYT CoLmManbHbIX, MOANTUYECKUX U SKOHOMUYECKUX hakTo-
poB. Kaxgomy Buay nocneacTsBuii CTaBaTCA B COOTBETCTBME BEPOSATHOCTb M Tabnuua c knaccamu pucka. Hanpumep,
«BMNOJIHE BepoATeH® B Tabnuue A.1 MOXeT 03HauyaTb COObITUE, KOTOPOE BO3HUKAET C 4acTOTOW, nNpesbiwatoLeid 10 pa3 B
rof. Ero kputuyeckum nocneacteBueM MoXeT ObiTb OWMH CMePTEe/bHbI UCXOA U/MAN MHOTOYNCIEHHbIE TETIeCHbIE NOBPEX-
[leHVA, UM HECKONbKO CayvyaeB NPodecCMoHasbHbIX 3a60neBaHuii.

3agaB AONyCTUMbIV PUCK, MOXHO ONpefennTb YPOBHU NOSHOTLI 6e3omnacHocTy yHKUuii 6e3onacHocTy MCB ¢ no-
MOLLbIO. HANpUMep, OAHOro 13 MeTOA0B, OMUCAHHbLIX B NpUnoxeHnax C — F.

Ta6nunuya Al — lNpumep knaccumkaLm UHLMLEHTOB

Knacc pucka
Bo3moxHoCTb
VHUMAEeHTa
KaracTtpodh nicckve Kputnueckne HesHaunTe/bHbIe MpeHe6pexnmo
nocneacTsys nocnescTeus nocneacTsus MaJible Noc/eAcTauns
BrnonHe BeposTeH 1 1 1 n
BepositeH 1 1 n n
Bo3moxeH 1 1l n "
Mano seposiTeH 1 1l " in
HeBeposaTteH 1 n in in
HeBo3MOXeH I 1] in in

MpumevaHus

1 WHTepnpeTauuio knaccos pucka c | no Il cm. B Tabnvue A.2.

2 ®dakTuyeckoe 3anosiHeHue TabnuLbl MHAEeKcamu knaccos pucka | Il u 11l 3aBUCUT OT KOHKPETHOW cuTyauum, a Tak-
Xe OT TOro, kakme hakTnyeckme 3HauyeHNs BEPOATHOCTM Mbl MPUCBaMBaEM MOHATUAM «BEPOSITHO», KBO3MOXHO» U T. A.
Takum o6pasom, Tabnuuy A.l cnefyeT paccmaTpuBath Kak UAMOCTPaLMio TOro, kakum o6pa3om nogobHas Tabnuuya mo-
XeT 3anonHATLCSA, a He kak BapuaHT ANt fafbHeiwero ncnonb3oBaHus.
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Ta6nuua A.2— VHTepnpeTayus KnaccoB pucka

Knacc pucka

Knacc |

Knacc Il

Knacc Il

WHTepnpeTauus

Henpuemnemslit puck

HexenaTtenbHbIi pUCK, [OMNYCTUMBINA, TONILKO €CNU ero fasibHeliluee CHUXeHNe npakTu-
Yeckn HEBO3MOXHO WU/ €C/N CBA3AHHbIe C 3TUM PacXofbl HEMPOMNOPLUOHAILHO BETUKU MO
CpPaBHEHMIO C JOCTUraeMbIM PE3Y/NbTATOM

MpeHebpexnmo Manblii puck

MpumeyaHune — Csasb mexay YMNb n knaccom pucka otcyTcTByeT. YMB onpegensieTcsi CHMXEHWEM pucka,
CBSA3aHHbIM C KOHKPeTHOl hyHKumel 6e3onacHocTn MNCB (cMm. npunoxeHnsa B — F).
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MpunoxeHne B
(cnpaBo4Hoe)

MoNyKONNUYBCTBEHHbIV MeTof,

B.1 O6wwue cBegeHns

B faHHOM NPUIOXEHNN pacCMOTPEH BONPOC O TOM. Kak C MOMOLLbIO /I0/yKO/TMYECTBEHHOr0 NoAXoAa MOXHO onpeje-
natb YMNb. MonykonnyYBCTBEHHbI NoAxos Hanbonee LienecoobpaseH B cayyasx, korga npuemnemslii puck onpegensietcs
4yncneHHo (Hanpumep, onpejenieHHbie NOCNeACTBUSA He JO/DKHbI BO3HUKATb Yalle, YeM OAWH pas B CTO NeT).

[laHHOoe npuioxeHve He npeAHa3Ha4YeHo 419 NCNOb30BaHNA B Ka4eCTBE PYKOBOACTBA MO NPYMEHEHMNIO KOHKPETHO-
ro Metoja, a UMeeT CBOeii Lenblo NpPouAICTpupoBaTb ero obuwme npuHUMnbl. MpunoxeHne oCHOBaHO Ha MeToje, Ae-
TanbHO ONMcaHHoM B [6].

B.2 CooTtBeTtcTBMEe M3K 61511-1

Obuwasn uenb [aHHOrO NPUIOXeHWs — npocnefuTb npoueaypy Bbl6opa Heob6xoAnMbIX PYHKUMIA 6e3onacHocTu
MCB v yctaHoBneHus nx YMNB. Ana peleHns 3Toi 3agadyn Heo6X0ANMO BbIMONHUTL CAeAylol e OCHOBHbIE waru:

1) ycTaHOBWTbL LeneBylo (3afaHHyto) 6e3onacHoCTb npouecca (Npremaemblii puck).

2) NnpoBecTu aHann3 ONacHOCTM M pUckKa, YTOObl OLEHNTb CyLLEeCTBYIOLNIA PUCK.

3) onpepenuTb Tpebyemyto dyHKUM (DYyHKLKUM) Be3onacHoCTy;

4) pacnpefenntb MYHKLUN 6€30MacHOCTH MO CMOAM 3aLiuThbl.

MpumeyaHune — MNpegnonaraeTcs, YTO CAOUN 3aWNUTbl HE 3aBUCAT OA4MH OT APYroro;

5) onpepenutb, TpebytoTca nu dyHkuun 6esonacHoctu MCB.

6) onpegenutb YMNB dyHkumii 6e3onacHocTu MCB ANs KOHKPETHOrO C/0S 3alUThl.

War 1 onpepenset Tpe6oBaHne k 6e30nacHOCTU npolecca. Ha wware 2 BbINONHAETCA aHanu3 pucka npouecca, a
war 3 No3BOISET HAa OCHOBaHWUWN aHann3a pucka onpefenunTb, kakne TpebytoTca yHKLUM 6€30NacHOCTN U KakUM JOIKHO
6blTb CHXEHME pucKa, 4TOObl 3afaHHas 6e30nacHOCTb 6blna gocTurHyTa. focne pacnpegeneHns Ha wware 4 aTux hyHk-
uuii 6e30NacHOCTMN NO C/I0AM 3aLUTbl CTAHOBUTCA SAICHBIM, TpebyeTca n dyHKUMaA (yHkunmn) 6esonacHocTun MNCH (war 5) n
KakuM gonxeH 6biTb ee (nx) YMB (war 6).

B JaHHOM NpuioXeHWn npegnaraetcs 419 JOCTUXKEHUS Leneli cepun ctaHgapToB M3K 61511 ncnonb3oBaTtbh npu
OLleHVBaHUN puUCKa MOMYKoMYeCTBEHHble MeToAbl JTOT NOAXOJ NPOAEMOHCTPUPOBAH HA MPOCTOM MpuUMepe.

B.3 Mpumep

PaccmoTpuM npouecc, BKAoYatoLw it eMKOCTb Noj AaB/eHeM C eTyueil BocnaaMeHsoLWencs XuaKocTobio n Heob-
xofumoe o6opyfoBaHue (CM. pUcCyHOK B.1). YnpaBneHne o6bEKTOM OCYLLEeCTB/ISIETCA OCHOBHON CMCTeMOl ynpaBrieHus
npoueccom (OCYTI). koTopas KOHTPOAMPYeT CUrHan jaTynka ypoBHA W ynpasnseT nepemelleHnem knanaHa. Vimetotcs
cnepyouine TEXHUYECKME CUCTEMbI, peanunsyioLie NpoLecc, a) He3aBUCUMBbIA AaTUVK JaB/ieHNs, KOTOpbI B ciyYae Hefo-
NycTUMOrO NOBbILLEHUS AaBNEeHNA BblgaeT npeaynpeauTenbHblii curHan, nobyxaoLnii onepatopa k NPUHATUIO COOTBET-
CTBYIOLLMX Mep Mo MpekpaLieHnio nogayn XuAKoCT B eMKOCTb, 1 6) ecny peakuun onepartopa Ha aBapuiHbIi curHan He
nocnepyer, BKIlOYaeTCs AONOMHUTE bHbIA HENPUBOPHbI CMO 3aluTbl OT NOBbLILEHUA AaB/ieHNs. BbIGpoChl C NOMOLLbO
cuCTeMbl 3aluTbl OTBOAATCA N0 Tpybam B cenapaTtopHylo eMKOCTb, koTopasi coefjuHeHa ¢ cuctemoi cépoca rasa. B atom
npvmepe npuMHUMaeTcs, 4To cucTema copoca rasa CnpoekTpoBaHa, CMOHTUpPOBaHa M jeicCTBYeT HOpMasibHO U UMeeT pas-
pelieHne Ha npumeHeHne. Takum 06pa3om, NOTeHLMabHO BO3MOXHbIE 0TKa3bl CUCTEMbI COpoca rasa B 3TOM Nnpumepe He
paccMOTpeHbl.

NMpumeyvyaHue — MOHATNE «KTEXHNYECKME CUCTEMBI» OTHOCUTCA 34€Ch KO BCEM CUCTEMaM, paboTatoLum ¢ npo-
Leccom. OHU BK/KOYAIT U UHble aBTOMaTUYeCKne cpefcTBa 3aluThl, a Takke oneparopa (onepaTopos).

B.3.1 3apgaHHbIli ypoBeHb 6e30nacHOCTM npolecca

dyHAaMEHTalbHbIM YC/IOBMEM YCMELIHOTO YNpaB/eHNs NPOMBbILLIEHHBIM PUCKOM SIB/IAETCA YeTKOoe U CHoe onpefe-
NeHne 3alaHHOro ypoBHA 6e3onacHocTu npouecca (npremnemoro pucka). OH MoOXeT 6biTb YCTAHOBMEH Ha 6a3e HauoHasb-
HbIX U MeXAyHapOoAHbIX CTaH4apTOB W MpaBw/, KOPNoOpaTMBHON NOAWTUKM, a Takke NoA BAUSHWEM 3auHTepecoBaHHbIX
CTOPOH, TaKUX Kak Co06LLecTBa U/MAN MeCTHble OpraHbl W CTPaxoBble KOMMaHWU C XOpoLLel TexHnYeckoli nogroToskoii. 3a-
[aHHbIi ypoBeHb 6e3onacHOCTW npouecca cneynduyeH 418 KOHKPETHOro npouecca, kopnopauun unn otpacau. Takum 06-
pa3om, 0606LLeHNsT HEBO3MOXHbI, 3a UCK/IIOYEHNEM CUTYaLWiA, Korfga CyLLecTByoL e NpaBuia u ctaHaapTbl o6ecneunsatoT
noaAepxky Takum 0606LueHusm. B kauecTse npumepa npumeMm, 4To ANsA 3ajaHus 6e3onacHoOCTM npolecca ycTaHOB/EeHO,
4YTO cpefHssA yactoTa cbpoca He fo/mKHA npeBbiwatb 10~* B rof. 4TO 06bACHAETCA OXMAAEMbIMU NOCNEACTBUAMU cOopoca
ANs oKpyxatoweli cpegpl.

11



FTOCTP M3K 61511-3—2011

Hsaabpoa

C3 — cucTeMa 3aLuuThl 4715 AONO/HATENBHOO OC/IabieHNst NOCEACTBUIA (CTOK, COPOC AABMEHVST, OTPAHNYEHOE MPOCTPAHCTBO, pe-
3epBHasi EMKOCTb): OB/} — CUTHa/IM3aTop BbICOKOTO JAaBMeHus: [IY — AaTuvk ypoBHst: KYY —kianaH ynpasneHusi ypoBHEM:
OCYI1 — 0CHOBHasi cMCTeMa YpaB/ieHnsi NpoLLEeccoM

PucyHok B.1 — EMKOCTb Moj faBfeHWeM C CYLeCcTBYIOLMMU cucTeMamy 6e30nacHoCTU

B.3.2 AHanus onacHocTu
[na Toro 4To6bl BbIABUTH OMACHOCTW, BO3MOXHbIE OTK/IOHEHWSA Mpouecca U UX NPUUYUHBI, UCXOLHbIe CO6bITUA 1 No-
TeHUMaNbHO onacHble CobbITUA (MHUUAEHTbI) B UCNOMb3YEMbIX TEXHUYECKUX CUCTEMax, cnegyeT NpoBecT aHanm3 onac-

HocTe npouecca. jna aToro moryt ObITb UCNOb30BaHbI cnegywuwme MmetTogbl Ka4eCTBEHHOIo aHanmsa:
- aHanu3 6e3onacHocTu,

KOHTPO/IbHbIE NINCTbI:

aHanus runotes («4To nNpousoiigeT, ecnn®);
metog HAZOP;

aHanu3 BUAOB W NOCNeACTBUli OTKa30B.
aHanu3 NpUMYnH N NOCNeAcTBUA.

OfHVM 13 Takmx MeTOA0B, NOMYUNBLUMX LUMPOKOE NMPUMEHeHVe, SBNAeTCA MeToA aHann3a onacHocTn u paboTocno-
cobHocTu (Hazard and Operability. HAZOP). AHann3 (unu n3yyeHune) onacHoCTu 1 paboTocnocoB6HOCTY BbISABAAET U oue-
H/BaeT O0nacHOCTM [NA TeXHONOrMYecKoi YCTaHOBKM, a Takke [pyrue HeonacHble npo6aemMbl, CBA3aHHble C
paboTOCNOCOGHOCTbLIO, KOTOPbIE CTABAT MO COMHEHNE BO3MOXHOCTb OCTUXEHUSA NPOEKTHOW NPON3BOAUTENBHOCTH yCTa-
HOBKMW.

Ha BTOpOM LWware Ans npumepa, NpuBefeHHOro Ha pucyHke B.1. nposoauTtca aHanns HA20P. Lienbio npumeHeHns
3TOr0 MeTofa aHanmsa ABAAETCA OLeHKa MOTeHLMaNbHO ONacHbIX COObITWIA, CBA3aHHbLIX C BbIOpPOCAMU B OKPYXatoLLyto
cpepy. Kpatkuii nepeyeHb pesynbTaToB NpUMeHeHWUs meTofa npusefeH B Tabnuue B.1.

B pesynbTtarte npumeHeHns HA20P ycTaHOB/IE€HO, YTO 3HAYUTE/IbHOE MPEBbLILWEHNE AaB/IEHUA MOXET NPUBECTU K
BblOpOCaM roproyero Matepmasna B OKpyxarLlylo cpefy. 3To ABNAETCA UCXOAHbIM COObITUEM, KOTOPOE MOXET nepepacT B
onacHoe co6bITMe No CLueHapuio, 3aBUCALLLEMY OT peakuun NMeKLLMXCA TeXHUYecknx cnctem. Ecnu 6el metog HA20P 6bin
NpUMeHeH K aHann3y o6bekTa B NOMHOV Mepe, TO B paCCMOTPEHUN MOTM Bbl NOABUTLCA WHbIE UCXOAHbIE COBbLITUA, NPUBO-
Aauwme Kk Bbibpocam, BKIOYAA yTeuky 13 TEXHON0rM4eckoro o60pyAoBaHus, NoHbIA paspsiB Tpy6onpoBoAa U Takve BHeL-

Hue cobbITUSA, Kak noxap. B fJaHHOM UINOCTPATVBHOM NpUMepe PacCMOTPeHbl TOJIbKO YCOBUS BO3HUKHOBEHUS BbICOKOTO
LaBneHus.

Ta6nuua B.1— PesynbTaTbl aHann3a metogom HA20P

O6bexT OTK/OHEHne [prYnHbI Mocnepcteua 3aumra [eiictre
EmKOCTb Bbicokunii OTka3 OCYnN Bbicokoe Onepatop
YPOBEHb faBneHve
Bbicokoe 1 BblCOKUiA Bbi6poc B okpyxaro- 1 CurHanusauwus, one- OueHka ycnosuii
AasnexHve YPOBEHb. Lyto cpegy paTtop. coi 3awmThl. BblGpOCa B OKPY-
2 BHelwHee 2 CucTema noxapoTy- XalLllylo cpegy
BO3ropaHue LeHns
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OKkoHuaHve Tabauubl B 1

OGbeKT OTK/IOHeHne MpyurHbI Mocneacteusi 3awwta LelictBue
Manebiii notok/  OTka3 OCYI HeT nocneacTsuii,
oTCyTCTBUE npeAcTaBNsAoWnX
noToka WHTepec
O6patHbIi HeT nocneacTBuiA,
noToK npeAcTaBNSOLLNX
WNHTepec

B.3.3 Monykonn4yecTBEHHbIN MeToA aHanM3a pucka

OueHKY pUCKOB npouecca BbIMOMHAIT C MOMOLLbIO NO/YKO/IMYECTBEHHOIO MeTofa aHanusa, KoTopblii No3BonseT
onpefennTb 1 KONMYECTBEHHO OLLEHUTb PUCKK, CBSI3aHHbIE C BO3MOXHbIMY OLIMGKaMK UK ONACHbLIMW COOLITUSMY B TEXHO-
noruyeckom npouecce. Pe3ynbtatbl aHannsa MOryT 6biTb MCMO/b30BaHbl A8 BbiGopa He06xoauMbIX PyHKUMIA 6e3onac-
HOCTM 1 ux YMB. gawwmnx BO3MOXHOCTb CHU3UTL PUCK npouecca A0 NpuemMsieMoro ypoeHs. OueHka pucka npouecca ¢
NOMOLLbI0 MNOYKONUYECTBEHHOIO CNOCO6a MOXET ObITh BbIMO/IHEHA B BUAE NPUBEAEHHON HXE NOCNeA0BATENIbHOCTY LWa-
roB. NpUYeM nepBble YeTbipe Wwara MoryT 6bITb peann3oBaHbl B Npolecce npumeHeHns metoga HAZOP:

1 Bblgenntb onacHoCcTu Ansa npouecca.

2 OnpegennTb cocTaB C/I0€B 3alunTbl.

MpumeyvaHunsa

1 Cnow 3awuTbl BKIKOYAKT COBOKYNHOCTb BCEX CUCTEM 6€30MacHOCTMN, NpefHa3HavYeHHbIX AN 3alnTbl npouecca,
Bkntoyasn MCB, cnctemol, CBA3aHHbIe ¢ 6€30MacHOCTb0, OCHOBAHHbIE HA APYTUX TEXHOMNOMMSAX, BHELLHNE CPeACcTBa CHMXe-
HUA pycka 1 peakuuto onepaTopa.

2 LWWar 2 npumeHsieTcs, Tak Kak 3To AelCTBYIOLWNIA Nnpouecc, kak B paCCMOTPEHHOM NpuMmepe.

3 OnpefennTb UCXOAHbIE COBLITUSA.

4 TocTpouTb CLEeHapuy ONacHoro pasBuUTUA COObITUI MPUMEHUTENBHO K KaXKAOMY WCXOAHOMY COBbLITUIO.

5 C noMOLLbio apXMBHbIX lAHHBIX MW UCMONb3YS METOAbl MOAENMpoBaHNA (aHanun3 gepesa own6ok, MeToabl Map-
KOB@). yTOUHWTb YaCTOTY MOSIBIEHNA NCXOAHbIX COOBLITUI U HAfEXHOCTb CyLLeCTBYIOLWNX cucTem 6e30nacHoOCTH.

6 OUEHUTb KONNYECTBEHHO YaCTOTY BO3HUKHOBEHUSI BCEX CYLLECTBEHHO OMAaCHbIX COObLITUIA.

7 OueHuTb NocneAcTBUA BCEX CyLLECTBEHHO OMacHbIX COBbITHIA.

8 lMpocymmupoBaTh pe3ysnbTartbl (MOCNEeACTBUA N HACTOTY UHLMAEHTOB)OLEHKN PUCKa, CBA3AHHOTO C KaX/biM onac-
HbIM CO6bITMEM.

CyliecTBeHHble pe3ynbTaTbl TAKOro aHanusa, npeAcTassiol e HTepec.
nydwee n 6onee getanbHOe NMOHWMaHWe ONAcCHOCTEN U PUCKOB, CBA3AHHbIX C MPOLECCOM.
3HaHMe pucka npouecca:
NoHUMaHue BKnaja UMeKLnXca cucteM 6e30nacHoCTN B 06LLEe CHUXKEHNE pucka;
onpegenexHne kaxaon yHKuMmM 6e3onacHocTu, TpebyloLenca ANS CHXKEHNS pucka npouecca Ao NpuemaeMoro

YPOBHSA;

- CpaBHEeHWe MosyYeHHOl OLEeHKN pucka npouecca ¢ 3afaHHbIM 3HaYeHneM.

Cnoco6 nonykonM4yecTBEHHOro aHann3a TpebyeT 3HauYUTEe NbHbIX PECYPCOB, HO UMeeT AOCTOMHCTBA, KOTOpble He
obecneumBatoT Ka4eCcTBEHHbIe Noaxoabl. [py onpeaeneHnn onacHocTel aToT cnocob 6asupyeTcs B 60/bLUON CTENEHN Ha
3KCNEepPTHbIX OLEHKax KoMaHAbl cneumanucTos, obecneynsaeT ACHbI CNOCO6 ynpaBneHus CyliecTBYLWUMU cuctemamMm
6€e30MacHOCTN, OCHOBAHHbLIMU Ha APYrUX TEXHOMOTUSIX, UCMONb3YyeT CpefcTBa JOKYMEHTUPOBAHUS BCeX MeponpusiTuid, ko-
Topble NPMBENN K MNOlyYEHHbIM pesynbTataM, u obecneynBaeT NOAAEPXKKY XUIHEHHOTO LuKNa.

[ins npeacTtasneHHOro npumepa c nomouwbio HAZOP aHanu3a 6b1710 nAEHTUMULUPOBAHO OJHO UCXOAHOE CObbITMe
(BO3HMKHOBEHME M36bLITOYHOTO AaBNeHNs), KOTOPOe NOB/IEK/I0 BO3HNKHOBEHNE BO3MOXHOCTM Bbibpoca BeljecTBa B OKpY-
xatuiyto cpefly. Heo6XoaMMo 0TMEeTUTb, YTO UCNO/b3YyeMbli B ;@AHHOM NYHKTE NOAX0A SiBNSeTca koM6GuHalmei konmyec-
TBEHHOW OLleHKN 4acTOTbl BO3HUKHOBEHWSA OMAaCcHOro CO6bITUS N Ka4eCTBEHHON OLLeHKN ero NnocnefcTBuii. laHHbI noaxos,
NPUMEHAT ANA UAACTpayMn cuctemaTuyeckoil npoueaypsl, KOTOPOil pekoMeHAyeTcs cnefoBaTb AN onpegeneHns
onacHbIX CO6bITUIA 1 dyHKunii 6e3onacHocTu MNCB.

B.3.4 AHanuns3 puCcKOB CYLLECTBYOLWNX NPOLECCOB

Cnepyowmii Wwiar cocTouT B yCTaHOB/IEHUN (hakTOpPOB, KOTOPbIE MOTYT CNOCO6CTBOBATH BO3SHUKHOBEHWNIO CXOHO-
ro cobbiTuA. Ha pucyHke B.2 noka3aHo npoctoe AepeBo OWwnboK, Ha KOTOPOM NpeacTaBneH psf NPUYNH BO3SHUKHOBEHUSA
ypesBblyaiiHO BbICOKOrO AaBsieHns B eMKOCTU. COobObITME BEPXHEr0 YPOBHSA — Ype3MepHOe NoBbIWEeHNe AaBNeHNs B eM-
KOCTU — MOXeT OblTb Bbi3BaHO 0TKkazom OCYI unu BHeWHMM hakTopom — noxapom (cm. Tabnuuy B.1). lepeso owu-
60k HarnAgHo npefcTasnseT Bo3aeiicTemne otkasa OCYI Ha npouecc. Cama OCYT1 He BbINMOMHAET Kaknx-nnmbo yHKunin
3awuThl. Ee oTkas, ogHako, NpuBOAUT K pocTy yucna 3anpocos k NMCB. Takum o6pas3om, Npu Hanuuumn HagexHoi OCYT
3anpocoB k MNCB 6b1710 6bl MeHblUe. [lepeBy OWN60K MOXHO NOCTaBUTb B COOTBETCTBME KO/IMYECTBEHHbIE OLEeHKN. B Ha-
cTosileM NpuMepe npegnonaraeTcs, YTO YacToTa NOABAEHWS YCNOBUIA Ype3BblHaliHO BbICOKOTO faB/ieHUs uMeeT nops-
Aok 10" B rog.
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PucyHok 8.2 — [lepeBo HeucnpaBHOCTEN Npy NPEBbIWEHNN AABNEHNS B EMKOCTU

Mocne ycTaHOBNEHUSI 4ACTOTbl MOSIB/IEHNS UCXOAHOrO CO6LITUA, NCNONb3YSA CPeAcTBa aHanusa gepesa Co6bITWA,
npoBOAAT MOAEeNNpPoBaHNe peakuuy cuctem 6es3onacHocTu (ycnewHas paboTta unu oTkas) Ha aHomasbHble ycnosus. flaH-
Hble N0 HafeXHOCTN CUCTeM 6e30NacHOCTU MOrYT 6biTb B3SITbl U3 3KCM/yaTaLMOHHbIX faHHbIX, ONy6NKOBaHHbIX 6a3 AaH-
HbIX UMW NOJMTyYeHbl NO pe3ynbTataM NPOrHo3a MeTo40M MOAeMPOBaHNS HafexXHoCTU. [jna paccmaTtpuBaemMoro npumepa
MCMNoNb30BaHbl peasibHble flaHHble, a He AaHHble, B3ATble U3 nuTepaTypbl UAK NONyYeHHble B pe3ynbTaTe NPOrHo3nposa-
HVA paboTbl CUCTEMBI.

Ha pucyHke B.2 nokasaHbl BO3MOXHble CLieHapun noTeHLManbHOro BbIGpoca, KOTopble MOryT MPOM30iTH B YCNOBUAX
noBbILEeHNs faBneHus. B pesynbtate MofgenvpoBaHNa Takux ciydaes Obinn NoyyeHbl: a) YacToTa BO3HUKHOBEHUS Kax-
foli 13 NpUBOAALLMX K aBapun nocnefoBaTeNlbHOCTU cobbITU 1 b) KayecTBEHHAA OLeHKa nocnescTBuii B Buae Bbibpoca
BOCMN/IaMEHSAOLNXCA MaTepuanos.

Ha pucyHke B.3 nokasaHbl NATb BapvaHTOB pa3BUTUA ONACHbIX COOLITUIA, MPUYeM AN KaXA0ro NpuBeAeHsbl Yyactota
nosiBNeHNs 1 NocnefCcTBUS BO3MOXHOIO Bbi6poca. Mpy aBapuu no cueHapuio 1 BbIGPOCHI OTCYTCTBYIOT. Takas aBapusa co-
OTBETCTBYET UCXOAHbIM YCNOBMAM, NPVHATLIM NPV NPOEKTUPOBaHUK npouecca. bonee Toro, ycnoBmMaM NpoekTVpoBaHms
COOTBETCTBYIOT Takke Ciyvyan «onacHbIx» clieHapueB 2 1 4. Npu KOTOPbIX NPOUCXOAUT BbIOPOC MaTepuana ANs BCMbILWKA.
YacToTa BO3HUKHOBEHWSA aBapuii ans cueHapues 3 1 5. 4nA KOTOPbIX XapakTepeH BbIGPOC MaTepuana B OKpPYXatoLLyto cpe-
Ay. HaxoguTca B npegenax ot 9 x H0-4 40 1k 10-1B rog.

MpumeyaHune — lNpegnonaraeTtcs, YTO co6bITUA, M306PaxKeHHbIe Ha pucyHke B.3. He3aBucumsbl. bonee
TOro, yKkasaHHble faHHble SIBAAITCA NPUOBAMKEHHBIMU, MO3TOMY CyMMa 4acToT BCEX BO3HMKaLMX aBapuii npu-
6n1mxaeTcsa kK yacToTe ncxofgHoro cobeitua (0,1 B roa).

CnepyeT OTMETUTb, YTO MPU aHann3e He MPUHUManach BO BHUMaHNe BO3MOXHOCTb OTkasa Mo o6Leli npuunHe cur-
HanusaTopa BbICOKOTrO AaB/ieHns 1 oTkase faTuuka ypoBHsi B coctaBe OCYTI. Takoro poga otkasbl No o6uieit npuynHe Mo-
ryT NpMBECTW K CyLLeCTBEHHOMY YBE/IMYEHNI0 BEPOATHOCTN OTKA30B CUCTEMbl aBapuUitHOW cuUrHanusauuy npu Haamymuu
3anpoca u. cnefoBaTesibHO, YBEMYNTb pUCK. [151 NoNyYeHns AONONHUTENbHON NHopmaLlum cm. [7].
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CvrHan

Cnoii
; ;';J?_ICSFV? T apaHam ALWLHTBI
1 Harrcbpoca a cucramy cépoca
QB rasa. 8 x KI'2B rag
2 CbpocBOKTaHYy copoca ram,
CpaBcrbi3aTal 0.8 Bx 1031 rog
*
nge:br':"ﬁ)*» ¢ IrL 3 C6pocaxrxoodapy, 9 x iff4 Hrag
KIri
1Claropg
Ones

4 CbpocB «0oramy obpasa rasa.
101 0B
BxL"arasn

5 Copoe BaTmocep* 1mIff4Brag
mri

PucyHok B.3 — OnacHble co6bITMA Npy CyLWecTBYOLWMX cuctemax 6es3onacHocTu

B.3.5 Co6bITuA, He oTBevawLl e 3agaHHOMY YPOBHIO 6e30nacHoCTu

Kak oTmeuyanocb paHee, cneunduyeckoe TpeboBaHne TEXHOIOIMYECKOro 06beKkTa COCTOUT B TOM. YTOObI yCTaHO-
BUTbL Crejylollee 3ajaHne Ha ypoBeHb 6e30nacHOCTW: BbIGPOC MaTepuana B OKpYXaloLlyo cpeay [0/KeH NponucxoauTb ¢
4acToTOl, He npeBbliwatLwei 1(M* pas B rog. 15 TOro 4To6bl BbINOMHUTE 3TO 3ajaHne Npu AaHHON YacToTe NosiBNeHUs
OnacHbIX COBBLITUI 1 UX NocnefCcTBUAX (PUCYHOK B.3). HE06X04MMO CHU3UTb PUCK Tak, YTOObI aBapuiiHble cuTyaLun no cue-
Hapuam 3 1 5 oTBeyanu 3afaHHOMy ypOBHIO 6€30MacHOCTU.

B.3.6 CHMXeHune pucka C NOMOLLbIO APYIUX C/I0€B 3alnThbl

Mpexae Yem yCTaHOBUTb HEOBXOAMMOCTb BbINOIHEHUS dyHKUMK 6e3onacHocTu MCB. cnegyeTt paccMoTpeTb C/ou
3alMTbl, MCNOMb3YyOLWMe Apyrne TexHonorun. Ytobbl NponIIlCTpUpoBaTh 3Ty npoueaypy, NpumMem, 4To B Lenax faib-
Helillero ycuneHus feiicTena cyljecTBytoLLeli cucTeMbl 6€30MacHOCTY BBOAWUTCS elle OAVH AO0NOMHUTENbHbIV COBepLUEeH-
HO HEe3aBWUCWMbI/ CMoW 3awuTbl. MpoLecc C HOBbIM C/I0EM 3aliuThbl NoKa3aH Ha pucyHke B.4. [Ins BbISIBNEHUs BCeX
noTeHUnanbHO onacHbIX CO6bITUI NCMONb3YIOT MeToA AepeBa cobbITUiA. V3 pucyHka B.4 cnegyeT, uTo B yCNOBUAX NPeBbI-
LWEeHUs AaB/IeHNs MOTYT NPOM30TM ceMb BUAOB aBapuiiHbix cobbITUI C BbIGPOCOM MaTepuana.

AHann3 4acToTbl NOSABAEHNA MOAENMPYEMbIX ONACHbIX COObITUI, 0TOBPaXeHHbIX Ha PUCYHKe B.4. nokasbiBaeT, YTO
3afiaHHblli 4N eMKOCTU YpOBEeHb 6€30MacHOCTM He JOCTUraeTCa B Cyyasix onacHbIX cobbiTuil 4 1 7. korga nmeeT MecTo
BbIGPOC MaTepumana B OKpyxaloLlyto cpeay, U. cnefoBaTefibHO, ypoBeHb 6€30MacHOCTY HUxXe 3afaHHoro. ®akTmyeckn o6-

Cuwxraua | rMflw one*

rararell  rammnp  dacrota u nocnepgctaus

1 HarabpLs B«oramy copoca
2 CbpocB «aramy Obpoem rasa,

Bx 10* arap
3 Copetomiaramy obpoasi ram,

Bx 10™ k reo
4 BubpoosiMm gall Lpo npeg
0x10* arap

5 C6poc B cuctemy copoca ram.

9 x tO-3arap

B C6poc B <xremy copoca rHas.
Bx 1B4trap

7 ajfipoe B W yw nuuto cpeay,
IXIflIrtnw

C3 1- cnoii 3awmtbl: C3 2 — cnioit 3awmTbl 2: CBJl — curHanmsaTop BbICOKOrO AaBnenns: 1Y - garuvk ypoBHs. KYY - knanaH
ynpasneHsi ypoBHEM

PucyHok B.4 — OnacHble co6bITUS NpU pe3epBUMPOBaHHOM C/l0€e 3alUnTbl
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Las yactoTa BbI6GPOCOB @ OKpyxatLlyto cpefy coctasnset 1.9* 10-4 pas B ro. Ha aTtoii ctagum cnegyeT OLeHUTb Lieneco-
06pa3HOCTb  MCNO/Mb30BAaHUS  BHELWHUX CPeACTB  CHWKeHWs  pucka. [puHumas, 4To uenb obecneyeHus
6e30MacHOCTV — MUHUMU3MPOBATbL PUCK, CBA3AHHbIA C BbiGpOCaMK B OKPYXaloLLyl0 cpeay, MOXHO 3aklo4nTb, YTO MC-
Nnosib30BaHne TakMxX BHELUHUX CPEeACTB CHVKEHWSA pucKa, Kak orpaxieHue, He siBNsSeTCs LenecoobpasHbiM anbTepHaTuB-
HbIM CMOCO60M YMEHbLIEHNA pucka. Takum o6pa3om, NOCKOJIbKY HMKakas nHas He Bxogsawasa B MCH 3awuta He MoOxXeT
obecneunTb 3afaHHbI ypoOBEHb 6€30MacHOCTH, TO A1 3aWuUThl OT NPEBbILEHNA AaBIeHNA 1 BbiIGpoca BoCM/IaMeHsoLLe-
rocs matepuana Tpebyetcsa yHkuns 6esonacHocTu, BoinonHaemasn MCB.

B.3.7 CHuxeHue pucka nyTem ucnonb3oBaHua pyHkuun 6esonacHocTtun MNCb

3afaHHOro ypoBHsa 6€30NacHOCTM He yAaeTcs AOCTUTHYTb C MOMOLLbIO NPYMEHEHMNS C/I0EB 3aLMTbl, NCMOMb3YHOLWNX
VHble TEXHONOTUW, NN BHELLHUX CPEACTB CHUXeHNA pucka. CueHapuii 7. npu KOTOPOM MOXeT NPou3oiiTn BbIGpocC, cam no
cebe elle COOTBETCTBYET 3afaHnNio 6e30nacHOCTU. dakTUYeckn e cymmapHas yacToTa BbIOpOCOB B OKpPYXaloLLyo cpegy,
Kak cnepyeT U3 pucyHka B.4, coctaBnsieT 1.9 * 10“* B rog (Cymma 4acToT Nno cueHapuam 4 v 7). lna yMeHbLIeHns obLeit
yacToTbl BbiGpocoB B aTmocdepy (T. €. UTo6bl 06ecneynTs COOTBETCTBUE 3BAAHMIO No 6e3onacHocTu) B NCB TpebyeTtcs
peanunsoBaTtb HOBYIO (hyHKUMIO 6e3onacHocTu ¢ YMB 2. Hoeas dyHkuuna 6e3onacHoctn MNCH nokasaHa Ha pucyHke B.5. Ha
3TOM 3Tane HeT Heob6xo4MMOCTU B feTanbHON pa3paboTke yHkunn 6esonacHocTy MCH. gocTaToyHo NnWwb ee obuiee
KOHLUenTyasbHoe pelleHne. Lienb 3Toro wara — ycTaHoBUTb, 06ecneynT M BbiNoNHeHne yHkummn 6esonacHoctu MNCH ¢
YMB 2 Tpebyemoe CHUXEeHNE pUcka v MO3BOAUT M 3TO AOCTUTHYTb 3a4aHHOro YpoBHA 6e3onacHocTu. [leTasibHOe NPoeKTun-
poBaHue hyHkUMn 6e3onacHocTu NCB cneayeT BbINOMHUTL TONLKO NOC/E TOro, kak 6yfeT AOCTUTHYT 3afjaHHblil YpOBeHb
6esonacHocT. Hanpumep, B HOBOI hyHKUMK 6e3onacHocTn MNCE MoxeT 6biTb UCNONb30BaH CABOEHHbIN faTuuk Aasne-
HUA. BKNOYEHHbIN Mo cxeMe 1002 (1 13 2) 1 CBA3AHHbIN C NOrMYECKUM peLlaoLum yCTPoiCTBOM, KOTOPOe ynpaBnseT 4o-
NOJIHUTE/IbHLIM OTCEYHbIM KNanaHoM.

MpumeuyaHue — OGo3HayeHne 1002 03HAYAET «OAUH U3 ABYX*, T. €. N06GON U3 CABOEHHbIX ATUNKOB MOXET
nocnaTb CUrHas, ocTaHaB/MBatOLWMA npoLecc.

Hosas cyHkumus 6e3onacHocTn MCE ¢ YMB 2 npegHasHavyeHa 415 YMeHbLUEHUS YacToTbl BbIGPOCOB U3 cocyaa, Ha-
XofsLerocs nog BbICOKMM faBneHnemM. Ha pucyHke B.5 n3o6paxeH HOBbI CMOI 3alnTbl U NpeAcTaB/ieHbl BCe NOTEHLM-
albHO onacHble cleHapun. Kak MOXHO BUAETb Ha 3TOM PUCYHKe, YacToTa BbIOGPOCOB W3 Takol eMKOCTU MOXeT 6biTb
CHMXeHa A0 3HayeHnsa 10-* B rof 1 HXe 1 3alaHHblli ypoBeHb 6e30MacHOCTU MOXET 6blTb JOCTUTHYT NPW YCMIOBUK, YTO NO-
nyyeHHas B pe3ynbTaTe yHkunA 6e3onacHocTn MNCB oTBevaeT TpebosaHusam YIb 2. O6wan yactoTa BbI6POCOB B OKPY-
Xatouyto cpefy (Cymma 4actoT cueHapues 4 1 7) CHKeHa 4o 1.9* 10"4B rog. H1Uxe kputepus 6es3onacHocTu, pasHoro 10-4
B rog.

CnepyeT OTMETUTb, YTO aHaIn3 C NCNO/Ib30BaHNEM AepeBa COObITUI He yunTbiBaeT BO3MOXHOCTb NOSIBAIEHNS OTKa-
3a no o6Leli NpuYnHe B cMCTeMe aBapuitHO CurHanusaumm BbICOKOro gasnenuns u pyHkumun 6esonacHoctu MCB ¢ YMb 2.
Bo3moxem Takke 0Tka3 no obuieil npuynHe 060Mx 3TUX 3alMTHbIX YCTPONCTB M AaTynka ypoBHA B coctaBe OCYTI.

Takue oTkasbl Mo 06LL el NpUUMHe NPUBOAAT K CYLLECTBEHHOMY YBE/IMYEHUIO BEPOSITHOCTM OTKa3a 3alyUTHbIX (YHK-
Uuii Npy Hanuuum 3anpoca W. cfefoBaTesibHO, K 3Ha4YMTe/IbHOMY YBE/IMYeHUo obLero pucka. [Ana nonyyeHusa AONOAHU-
TeNbHOIN MHpopMaLun cM. [7).

Cutarmmuyr Cra*
YaaTtatraun Tars4oTeuns
WW W TelleTape MBLIMIA
10erA3pogaiv nH/LWpas.
BK10*«req
3Uatellnpart iiihj a“xx-H.
®«1(7,*ar&q
I HeriflpMjam Hwn/eflpocarsLy,

4BAKIOs0aetO U)W
I"IPMR

KHer L, xw aaanmy ofpooa.
1«kHarap

UM T «ipoBaa rmrrk; afipso»nae,
6 *1(7°B MO*

7 EWfrpo » ocxax L, L, <atd,
1k10*anon

C3 1— cuctema 3awmTbl. C3 2 — cuctema 3awytbl. CBL, — cUrHasM3aTop BbICOKOro AaBneHus. [Y — faTumK YPoBHSI.
BK — BXxofHOW knanaH; KYY —knanaH ynpasneHusi ypoBHEM

PucyHok B.5 — OnacHble cobbiTusa npu yHKunm 6e3onacHocTtu MNCB ¢ YMNB 2
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MpunoxeHne C
(cnpaBo4Hoe)

MeToa maTpuubl cnoes 6e3onacHocTn

C.1 BsepeHue

[N KaX40ro TEXHONOrMYECKOT0 NPOLECCA CHUXEHNE pUCKa AO/MKHO HAUMHATBCS YXe Ha CTafuu NPOeKTUPOBaHUS
npouecca npu Bbi6ope Haubonee BaxHbIX peLleHnii: npy BbIGope COGCTBEHHO NpOLLecca v ero MecTomnosIoXeHus, Npu npu-
HATUM peLleHnsi 0 3anacax ONacHbIX PeareHToB U Ux pasmelleHnn. MUHUMU3aLmMs 3anacoB OnacHbIX XMMUYECKUX KOMIMO-
HEHTOB. MpYMEHeHWe Takux TPyBONpoBOAHbIX W TeMn/JIO06MEHHbIX CUCTEM, KOTOpble (PU3NUeckn UCKIYaT
HexenaTeslbHOe CMELLIMBAHNE aKTUBHbIX XUMUYECKUX BELLECTB, BbIGOP TONICTOCTEHHbIX COCYA0B, CNOCO6HbLIX NPOTUBOCTO-
ATb MaKCHManbHO BO3MOXHbIM [aB/ieHUAM B npouecce, BbIGOP TENNOHOCUTENSA, MakcuMasbHas TemMneparypa KoToporo
HUXE TEMMEPATYPbl PA3/TIOXKEHUS PEareHTOB. — BCE 3TU MPOEKTHbIE PELLEHNS N0 NPOLLECCY CHUXAKT 3KCNIyaTaluMoHHble
puckn. Takoe BHUMaHME K CHUXKEHUIO pucka nyTem TwaTeslbHOro BbiGopa KOHCTPYKTUBHBIX U TEXHOMOTMYECKUX napamerT-
poB npouecca — 3TO KoY K co3AaHunto 6esonacHoro npouecca. PekomeHAyeTcs 1 B AanbHelilueM npogokaTs NoUCKu ny-
Tell CHUKEHUA oNacHOCTU U NPUMEHEHUS 3aBeloMO Ge30MnacHbIX MPOEKTHbLIX PeLleHuii. K coxaneHuto, faxe Ncnonb3ys B
MaKkcMMasbHOW CTENEHUN 3Ty (PUNOCO(UI0 NPOEKTUPOBAHUS, HE YAAeTCs NOMHOCTbI UCKNUYNTL MOTEHLUMANLHYKO onac-
HOCTb W NPUXOAUTCA NPUMEHATL JONONHUTENbHbIE 3aLUTHLIE Mepbl.

B NpOMBbILLNEHHBIX TEXHOMOMMYECKMX NMpoLeccax ANs X 3alinTbl MPUMEHSIIOT MHOFOYMC/IEHHbIE Cloun 3aluTbl (C3).
Kak 3To nokasaHo Ha pucyHke C.1. Kaxablii C3. nokasaHHbIii Ha 3TOM PUCYHKE, COCTOUT W3 crneLuansHoro o6opyfoBaHus
n/Mnu 3NeMeHTOB afMUHUCTPATUBHOIO yNpaB/ieHusl, KOTopble, AeiCTBYSi COBMECTHO C ApyrMu C3. yMEHbLIAKT pUCK Npo-
Llecca u/unu ynpasnsitoT UM.

KoHuenumsa cnoes 3awutbl 6a3upyeTcs Ha TpeX OCHOBHbIX NpuHuunax (8]— (11):

1) cnoii 3awuTbl NpeacTaBnseT co60li COBOKYNHOCTb TEXHUYECKUX CPEACTB U/ OpPraHn3auMoHHbIX Mep. KoTopble
(hyHKLMOHUPYIOT B cornacum ¢ gpyrumu C3. obecneunBas CHUXEHNE pucka Npouecca wav ynpasneHue um;

2) cnoit 3awuTbl (C3) 4OMKEH YAOBIETBOPSATb CNEAYOLWUM KPUTEPUAM:

- CHWXaTb OnpejeneHHbll PUCK Mo MeHblueil Mepe B 10 pas.

- o6najaTb TakMMW BaXHbIMU XapakTepucTnKamm, Kak:

- cneundunyHocTb. C3 NpoekTupyeTcs AN TOro, YTo6bl NPefOTBPATUTL UK 0CNABUTHL NOCNEACTBUA OAHOO No-
TEHLMaNbHO ONacHOro cobbITUSA. MPUYNH BOSHUKHOBEHWS 3TOTO ONACHOT0 COObLITUA MOXET ObITb MHOTO, 1. Cle-
foBaTesnibHO, feiicTBMe C3 MOXET 6biTb BbI3BAHO MHOTUMUW UCXOAHBLIMU COBbLITUSIMU;
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- HesaBMCMMOCTb. C3 cunTaeTcsi He3aBUCUMbIM OT APYrMX CMIOEB 3alMThbl, €CIN MOXHO NokasaTb, YTO NOTEHL M-
anbHO BO3MOXHble COBMECTHbIe 0TKa3bl Mo 06Lieli MpuynHe nan o6Lero Tuna oTCyTCTBYIOT;

- HafexXHoCTb. MOXHO paccumTbiBaTb, YTo C3 6GyAeT BbINONHATL NpefHasHauyeHHble 418 Hero yHKLWUK, ecnu
npu ero NPoOeKTMPOBaHNM YYNUTLIBAKOTCA Kak CryyaliHble, Tak 1 cucTemaTnyeckme oTkasbl;

- nposepsieMocTb. C3 nNpoekTupyeTca A5 TOro, YTO6bl 06/M1erynTb perynspHoe noaTBEPXAEHNe COOTBETCTBUSA
hYHKLNIA 3anThbI;

3) cnoit 3awuTbl, 06ecneunBaemblii pyHkumein 6e3onacHocTn MCB. — 310 Takoli C3. peanusauusi KOTOPOro ya0B-
neTeBopseT NPUHATOMY B ;@HHOM nNpunoxeHun onpegenexunto NCB. (TepmuH MNCB 6611 MCNOb30BaH NpU paspa-
60Tke maTpuubl C3).

3aaaHHblii ypoBeHb 6e3onacHocTu npolecca

dyHAaMeHTaNbHbIM YCMIOBMEM YCMELHOro yNpaB/ieHns NPOMbILLIEHHbIM PUCKOM SIBASIETCS YeTKOe U sicHoe onpefe-
NeHve 3aAaBaeMoro ypoBHs 6e3onacHocTu npouecca (npuemnemoro pucka). OH MoXeT 6bITb yCTaHOBNEH Ha 6ase Hauuo-
Ha/lbHbIX U MeXAYHapPOAHbIX CTaHAAPTOB U NPaBW/, KOPNOPATUBHOM NOANUTUKK, a Takke Nof BAWSAHUEM 3aUHTEPEeCOBaHHbIX
CTOPOH, Taknx kak coobLecTsa U/van MecTHble opraHbl U CTPaxoBble KOMMNaHUW C XopoLleli TeXHUYeckoi noaroToskoit. 3a-
[JaHHbI ypoBeHb 6e30nacHOCTM npouecca cneumduryeH A KOHKPeTHOro npouecca, kKopnopauum nan otpacnu. Takum 06-
pa3om. 06061 eHNs HEBO3MOXHbI, 32 UCK/TIOYEHNEM CUTyaLnii, Korga cyliecTByoLe npasuaa n ctaHaapTel obecneynsaroT
noaaepXKy Takum 0606LLEeHnsAM.

C.2 AHanus onacHocTu

[na Toro 4To6bl BbIABUTL OMACHOCTW, BO3MOXHbIE OTK/IOHEHUS npouecca U UX NPUYNHBI, UCXOAHbIE COObLITUSA 1 NO-
TeHUManbHO onacHble CobbITUA (MHUMAEHTbI) B MCNOJIb3yEMbIX TEXHUYECKUX cucTeMax, ciegyeT NpoBecTn aHanm3 onac-
HocTell npouecca. [na 3Toro MoryT 6biTb UCMO/b30BaHbI CAeAylolMe MeToAbl Ka4eCTBEHHOTO aHanun3a;

- aHanu3 6e3onacHocTy;

KOHTPO/IbHbIE INCTbI;

- aHanus runotes («4TO NPOU30OKAET, ECINR»);
metog HAZOP;

- aHanus BUAOB W NOCNeACTBUIA 0TKa30B;
aHanu3 NpUYnH N NOcNeAcTBUiA.

OAHUM 13 TaknX METOA0B, NOMYYMBLLUMX LUMPOKOE NPUMEHEHNE, ABMSETCS MeTO/A aHann3a onacHocT u paboTocnocob-
HocTn (Hazadr and OperablWly, HAZOP). AHanu3 (unun ndy4eHne) onacHoOCTM 1 paboTocnoCOOHOCTU BbISIBASET U OLeHnBaeT
OMacHOCTW AN TEXHONOTNYECKOl YyCTaHOBKW, a Takke Apyrne HeonacHble Npo6iemsbl, cBsidaHHble ¢ paboTOCNOCO6HOCTbIO, KO-
TOpble CTaBAT NOA COMHEHNE BO3MOXHOCTb AOCTKEHNS MPOEKTHOW NPOM3BOAUTENIBHOCTN YCTAHOBKM.

Xota metog HAZOP nepsoHavasibHO pa3pabaTbiBasica [/ OLEHKN HOBbIX MPOEKTOB /UMK ClyvYaeB NPUMEHEHNUS,
N0 KOTOPbIM B MPOMbILW/IEHHOCTM 6bIZI0 Mao onbITa, NOAX0A OKasancs BecbMa 3 (PEKTUBHLIM W 4718 AeACTBYIOLMX NpO-
ueccoB. MNpumMeHeHne aToro metofa TpebyeT geTasnbHblX 3HAHWA U NOHMMaHWA BOMNPOCOB MPOEKTUPOBaHUS 06BbEKTA, ero
hYyHKUMOHNPOBAHUA 1 06CyXMBaHNA. OObIYHO OMbITHLIA PYKOBOAWTENb OCYLLECTBAAIOLWENR aHanns rpynnbl cneunanmc-
TOB. BbIMOJIHAA NpoLecc pa3paboTkn, NOCTOAHHO «BefEeT» CBOK KOMaHZy, UCMO/b3ys NPV 3TOM COOTBETCTBYIOLWMIA Habop
noackasok. Takue nofckaskm NPUMEHAI0TCA B 0COOble WK KN0YeBble MOMEHTbI ucciefoBaHna o6bekta ¢ y4eTom cooT-
BETCTBYIOLIMX NapamMeTpoB npolecca. Bce aTo no3sonsieT 06HapPYXMTb BO3MOXHbIE€ OTK/IOHEHWUS OT HOPMasIbHOTO PYHKLN-
OHVpOBaHUA npouecca. KOHTPO/ibHbIe NNCTbI UM OMNbIT BbIMOSIHEHWSA NpoLLecca Takke NoMoratT rpynne uccaegosarenei
COCTaBUTb HEOGXOANMBII NepeyeHb BO3MOXHbIX OTKIOHEHWIA, KOTOPbI/ NOANEXWUT pacCMOTPEHUIO a npolecce aHanmsa. B
pesynbTaTe aHanusa rpynna coctaBnisieT nepeyHn BO3MOXHbIX MPUYMH OTK/IOHEeHW! B npouecce, NOCNeACTBUI Takux oT-
KTOHEHWIA. a Takke He06X0ANMbIX OPraHN3aLMOHHbIX N TEXHUYECKUX CUCTEM. EC/iM NPpUYnHBI U NOCNeCTBUS OTKNOHEHWUI B
npouecce CyL,eCcTBEHHbI, a UMelLWmnecs cpefcTaa 3aluTbl HEA0CTATOUHbI, TO rpynna MoXeT NpefcTaBuUTb Ha paccMoTpe-
HVWe PyKOBOZACTBA NPeAsIoXeHNs No fONOMHUTENIbHLIM MepaM 6e30MacHOCTU WK N0 NepeyYHio Nocaeayowmnx AencTeunii.

YacTo oka3blBaeTCA BO3MOXHbIM 0606LWMUTL NPUOGPETEHHbIV Ha KOHKPETHOM 06bekTe OnbIT U pesynbTaTbl ero uc-
cneposaHua metogom HAZOP 1 pacnpocTpaHuTb BCe 3TO Ha MMeoLWecs B KOMNaHUM aHanornyHble npoueccol. Ecnn Ta-
Koe 0606LLeHNe BO3MOXHO, TO NPUMEHEHME MeTofa MaTpuLbl C/l0eB 6e30NacHOCTU OKa3blBaeTCs LeiecoobpasHbiM 1 npu
orpaHnyeHHbIX pecypcax.

C.3 MeTog aHanusa pucka

Mocne Toro kak aHanus no metogy HAZOP npoBegeH, CBsi3aHHbIA C NPOLECCOM PUCK MOXHO OLEHWUTb, UCMOSb3ysi
KaK KO/IMYeCTBEHHbIE, TaK U KAUECTBEHHbIE METObI. B OCHOBE 3TVX METOZO0B NleXaT 3KCNEPTHbIE OLLEHKW, cAeNaHHble nep-
coHanoM NpeanpuaTs 1 ApyrMMy cneuyyanuctamy B 061acT aHanusa onacHoCTV U puUcka, No3BOMSIOLLNE BbiSBUTL MN0-
TEHLMaNbHO ONacHble COBbITUS U OLLEHUTb NX BO3MOXHOCTb, MUHTEHCUBHOCTb U NOC/EACTBUS.

[ns oueHkn pucka npouecca MoXeT 6biTb UCNO/b30BaH KAYECTBEHHbIV NOAX0M4, KOTOPbLI/ NO3BOMSET NPOCNEANUTbL
CLieHapuil pasBUTUS OMACHOTO COBLITUS U OLLEHUTb €ro BEPOSITHOCTL (MPUMEpPHbIA A1ana3oH BO3MOXHOCTU NOSIBNEHUS) 1
TSKECTb.

TunNUYHOE PyKOBOACTBO MO OLEHKe BO3MOXHOCTM MOSIB/IEHUS OMacHbIX COGbITWIF 6e3 yyeTa gelicTBytowmx C3 noka-
3aHo BTa6nuye C.1. [laHHble, NpUBeLEHHbIE B TabnLe, HOCAT 061Ul XapakTep U MOryT 6bITb UCMO/b30BaHbl a TEX Clyda-
AIX. KOTfa CBELEHNsI O KOHKPETHOM MpoLEecce AU NpPou3BOACTBE OTCYTCTBYIOT. OfHAKO €Cnn Takme KOHKPeTHble faHHble
MMEITCS, TO UMEHHO WX C/leAyeT UCMO/b30BaTh /1 YCTAHOB/IEHUS BO3MOXHOCTH MOSIBIEHNSI OMACHbIX COBbITHIA.
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AHanoruyHo B Tabnuue C.2 nokasaH OAWH U3 CNOCO6OB PaHXUPOBAHUS TAXECTU BO3AENCTBUS OMacHbIX CO6bITU
NPy UX OTHOCUTENILHOM OLEHUBaHUMN. NpeanoXeHHbIe PERTUHTN Takke ABMSIOTCA WUAMIOCTPATUBHBIMU. TSHXeCTb BO3Aeii-

CTBUS ONACHbIX COBLITUIA M UX PEATUHIU CTPOSITCS ANS1 KOHKPETHOTO NpeanpusaTus (npouecca) Ha 6a3e aKCnepTHbIX OLLeHOK
1 VIMEIoLLerocs onbITa.

Ta6nuuya C.1 — YacTtoTa BO3MOXHOCTU NOSB/EHNS ONACHOTO Co6bITUA (6e3 yyeTa C3)

B03MOXHOCTb BO3HUKHOBEHUS
Tun cobbimusa

KayecTBeHHOe paHxumposaHue

MHOXeCTBEHHble OTKasbl PasfUYHbIX NPUGOPOB WM KNanaHoB, MHOXECTBEHHble Huskas
oWK6KM NepcoHana npy HopMasibHbIX BHELWHNX YCIOBUSIX WU CNOHTAHHbIE OTKa3bl Tex-
HONOTNYECKOro 060pyA0BaHNS

OTKa3bl pe3epBMpPOBaHHbIX NPUBOPOB, KNanaHoB WU Go/MbLUMe BbIGPOCHI B 30HAX CpepHss
3arpysku.'pasrpysku

YTeuku B npoLecce, 0Tkasbl OTAE/bHbLIX NPUGOPOB UM KNaNaHoB, OLNGKM NepcoHa- Bbicokasi
na. npmBogsLme kK He6onbWNUM BbiGpOCam ONacHbIX MaTepuanos

MpumeyvyaHune — CuutaeTcs, YTO CUCTEMA COOTBETCTBYET HACTOSILLEMY CTaHAAPTY, ECNIN YTBEPXAAETCS, YTO
0TKa3 hYHKLMK ynpasieHns npomucxoauT pexe yem 100 B rog.

Ta6nuya C.2— Kputepuu paHXvpoBaHus TSHXXECTU BO3AENCTBUS onacHbIX coBbITUi

Paut TskecTn Pesynbtar

O6wupHoe 3HaunTenbHbIl yuwep6 o6opyaoBaHnio. OcTaHOBKa npoliecca Ha AnutenbHoe Bpems. Ka-
TacTpoduyeckne nocneacTsnsa Aas nepcoHana v okpyxaiLiein cpeabl

Cepbe3Hoe Ywep6 obopynoBaHuio. KpatkoBpemeHHas ocTaHoBka npouecca. Cepbe3Hble nocneg-
CTBMA A1 NepcoHana v okpyxatoueli cpefbl

He3HauntenbHoe He3HaunTenbHbll yuwep6 oGopypoBaHutio. OTCYTCTBME OCTAHOBKM npouecca. Manblii
yuiep6 Ans nepcoHana v okpyxatlLein cpefbl

C.4 MaTpuua cnoes 6e3onacHocTy

[N oLeHKN pucka MOXHO CNOb30BaTb MaTPULYy puUcka, 06beAVHSAIOLYI0 BEPOATHOCTL NOSB/EHNS ONACHbIX COObI-
TUIA N PENTUHT TAXECTU UX BO34EeNCTBUA. AHA/TIOTMYHBIA NOAX0A MOXHO MPUMEHUTb W 4719 NOCTPOEHNA MaTpuLbl, KOTopas
6bl ONpegensna noTeHyanbHoe CHUKeHNe pucka, cBsisaHHoe ¢ ucnonb3yemolii NCB gns cnos 3awuTsl. NMogo6Haa matpu-
La pucka nokasaHa Ha pucyHke C.2. HEKOTOPOM B MatpuLy 6bl/1 BBEEH 3afaHHblli ypoBeHb 6€30NacHOCTU. VIHbIMKU crioBa-
MU, MaTpuua 6asupyeTcs Ha KOHKPETHOM OMbITe 3KCMayaTauun u KpUTepUAX pucka, MPUHATLIX a AaHHON KoMnaHuu, Ha
NPVHATBIX & 3TOM KOMNaHWM NPUHLMNAaX pa3paboTku, aKkcnyaTaumMm 1 3alnTbl, a Takke Ha 3HauYeHnn ypoBHSA 6e3onacHoc-
TW. yCTAHOBNEHHOM KOMMNaHuell B kayecTBe 3afaHHOro ypoBHS 6e30nacHoCTy.

O6uwee yncno C3 BkntoyvaeT Bce C3. 3awuwatoline npouecc, B ToM ynucne n knaccuduunpyemolie MNCb.

BO3MOXHOCTb MOSABMIEHUSI OMACHOMO COOLITUS — 3TO BO3MOXHOCTb TOr0, YTO ONacHoe cobbiThe Npon3oigeT npm oT-
KnoyeHHbIX C3. B KayecTBe pykoBoasLero ykasaHua cMm. tabnuyy C.1.

TaXecTb onacHoOro cobbiTus — BO3/elicTBME, CBAA3aHHOE C OnacHbIM CobbiTMeM. B kayecTse pykoBoAcCTBa CM. Tab-
nuuy C.2.

C.S O6uwasn npouegypa:

1) yctaHoBUTb 3agaHue Ha YIMB npouecca.

2) NpoBecTu aHann3 BO3MOXHbIX onacHocTell (Hanpumep, metogoM HAZOP). 4ToGbI BbISIBUTb ace onacHble COobbl-
TMA. NpejcTaBnAlLL e NHTepec;

3) NoCTpouTb CLEeHapuii pasBUTUA ONacHOro Co6bITUA K OLEeHUTbL BO3MOXHOCTb NOSIBNEHUS 3TOT0 COOLITUSA, NOMb3Y-
ACb MPU 3TOM AAHHLIMU 1 PYKOBOAALMMWU MaTepmanamu KOHKpPeTHOW upmbl;

4) nonb3ysicb PyKOBOAALWMMY MaTepuanamyv KOMNaHuv, yCTaHOBUTb PENTUHT TSXECTU ONacHbIX COBbITUIA;
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Ytono Tpebyemblit YMB

Ta

8 4 1 1
2 SO 9 1 2 1 2 W
1 1 2 1 2 30 SV aw 8.
BOMKVHOCTb

onacHoro

cobbITVS 1 | S | ! |

Manos CapmaHm OTuTanbHaa

R jfrw TsaxecTu onacHoro cobbiTus

a) OpgHa dyHKums 6e3onacHocTy MNCE ¢ YBI 3 He o6ecneynBaeT Npu TakOM YpOBHE pucka AOCTATOYHOrO €ro CHU-

XeHusi. YTo6bl CHU3UTb PUCK, TPEOYIOTCS AONONHUTENbHbIE M3MEHEHNA B npouecce [(cM. nepeuncneHune d)].
b) OpHa dhyHKums 6e3zonacHocTn MNMCB ¢ YBI 3 MoxeT He o6ecneynTb Npy TakOM YPOBHE pucka AOCTaTOYHOro ero

CHNXeHusi. TpebyeTca AONONHUTENbHbINA KPUTUYECKU aHanus [(cMm. nepeuncnexune d)].

c) BepoATHO, HeT HeobxoaMMOCTH B He3aBucumMoMm oT MNCB cnoe.
d) Takoii noxop He cumTaeTca NpUroAHbIM B ciyyasax ¢ YIMb 4.

PucyHok C.2 — Mpumep matpuubl cnoes 6e30nacHoCTH

5) onpefenuTb UCNosib3yeMble HAa 06bekTe C3. OueHMBaEMY BO3MOXHOCTb NOSIB/IEHUSI OMAacHbIX COBbITUIA cneny-

eT cHwxkaTtb B 10 pa3 ans kaxgoro C3;
6) onpefennTb HEO6XOAUMOCTb NPUMEHEHUSA fononHMTenbHoro C3. peanudyemoro MNCB. nyTem cpaBHeHUs ocTta-

TOYHOrO pucka C BeNn4nHoli 3agaHHoro YMb;
7) onpegenutb YMNB cuctembl, N0Nb3ysicb pUcyHkom C.2.

MpumeyaHune — lNonb3oBaTesnto caeayeT OLEHUTb BO3MOXHYI CTEMEHb 3aBUCUMOCTU MexAay C3 1 nonbiTaTb-

CA MUHUMN3NpOBaTb no6bble I'IO,qOﬁHbIe 3aBUCUMOCTH.
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MpunoxeHne O
(cnpaBo4Hoe)

OnpegeneHne TpebyeMblX YPOBHEN NOMHOTHI 6e30nacHOCTU. MonykauyecTBOHHbIN MeTon,.
KannbpoBaHHbIi rpad pucka

D.1 BsepgeHune

[laHHOe npunoxeHne 6a3npyeTcs Ha o6Lyeii cxeme hopmupoBaHus rpadpa pucka, onucaHHoin a M3K 61508-5 (npu-
noxeHve D.4). laHHOe NpUNOXeHNe afanTMpoBaHO Takum 06pe3oMm, YTo6bI Slyylle COOTBETCTBOBATb MOTPEOHOCTAM TeX-
HOJ/I0rMYECKMX NPOLLeCCOB B NPOMbILLIEHHOCTH.

B npunoxeHnn onucaH MeToA KanmbpoBaHHOro rpada pucka, npumMeHsemslin gna onpegenenuns YMNb dyHkuuii 6e-
3onacHocTy MCB. 3TOT NoslyxayecTBEeHHbI MeTog NO3BOASAET NPY U3BECTHbLIX (hakTopax pucka, CBA3aHHbIX C NPOLLECCOM U
6a30Boli cucTemoi ynpasnenus, onpegennts YMNB dyHkuuin 6e3onacHocTn MNCB.

B npuHATOM noaxofe ucnonb3yeTcsa pag napameTpoBs, KOTOPble B COBOKYMHOCTU ONMCLIBAIOT MPUPOAY OMACcHOW cu-
Tyauuu. Bo3HuKawLweli B cnyyae otkasa MNCB nnu npu ee oTcyTCTBUK. B KaXXAoM 13 YeTblipex HAbopoB napameTpoB BbIOGK-
paetcA no ofHOMy. BbibpaHHble napameTpbl 3aTeM 06befMHATCA, 4TOGbl pelWwWTb, KakOMy YPOBHIO MO/HOTHI
6e30nNacHOCTM JOMKHbI COOTBETCTBOBAThL (PYHKUUN 6e3onacHocTu MNCBE. 3T napameTpsbl.

- MO3BOMIAT NOMYYNTb PAHXUPOBAHHYIO OLEHKY PVCKOB U

- NpeacTaBnsAloT COGOW KNtoUeBble (HaKTOPbl OLLEHKW puUcka.

Mopaxop[, cBA3aHHbI C NpUMeHeHneM rpada pucka, MoxeT ObITb Takke UCNOb30BaH A1 onpefesieHns Heobxoan-
MOCTW CHUXEHUA pUcka B Cy4vae, KOrga nocnefcTBus CBA3aHbl CCyLeCTBEHHbIM YLep6oM A8 oKpyXatoLei cpefbl um ¢
mMaTepuanbHbIMK NOTepAMU. Lienb faHHOro NpUIoXeHUs - NpeaoknNTb PYKOBOACTBO MO NPYMEHEHWI0 MeToa.

CHayana B NPUIOXKEHUN paccMaTpuBaloTCA BOMPOCHI 3awMTbl NepcoHana oT onacHocTu. MNpeacTasneHa ofHa U3
BO3MOXHOCTEW NPUMEHEHUs K TEXHOI0rMYeCcKoMy npoueccy obuiero rpada pucka, npusegeHHoro B M3K 61508-5 (pucy-
Hok D.1). B 3aknoueHune, paccmaTpmBaeTcsl NpUMeHeHne mMeToAa rpada pucka Ans 3awuTbl OKpyxXatoLe cpegsl 1 umy-
LiecTsa.

0.2 CuHTe3 rpada pucka

Puck onpepgenseTcsa Kak KOMOVHauMA BEPOATHOCTU NPUYMHEHUS Bpefa U cepbe3HocTM 3Toro Bpefda (cm. MOK
61511-1. pasgen 3). O6bIYHO NPUMEHUTENIBHO K TEXHOMOTMYECKOMY MpoLeccy puck siBnseTcs yHkunein cnegyomx ye-
Tbipex napameTpoB:

- nocneacTBusi onacHoii cutyauun (C):

- 3aceNeHHOCTb MPOCTpaHcTBa (BEPOATHOCTbL TOFO, YTO B NOABEPXEHHOI onacHoCTu obnactu HaxoasaTes noan) (F);

- BEPOATHOCTb TOrO, YTO ONACHOCTU MOXHO usbexatb (P);

- WHTEHCWBHOCTb 3ampocoB (YMCAO0 CryyaeB 3a of, Korja onacHas cuTyauus BO3HWKaeT B OTCYTCTBME paccmaTpu-
Baemoii pyHkummn 6e3onacHoctn MCB) (W).

Ecnu rpac pucka npumeHseTtca gns onpegenenns YMB yHKuun 6€30MacHOCTH, BbINOTHAEMON B HEMPEPbLIBHOM pe-
XuUMe. To cneflyeT pacCMOTpeTb HE06XOAMMOCTb U3MEHEHMSA NapamMeTpoB, UCMNO/b3yeMblX B rpade pucka. Takue napamert-
pbl [O/MKHbI MpeAcTaBnATb CO60M hakTopbl pucka, KOTOpble Hawly4yliMM 06pasoM COOTHOCATCHA C XapakTepuctukamu
paccmaTpuBaemoro o6bekTa. Heob6xoaumo Takke byaeT paccmoTpeTb cooTBeTcTBME YIE Tem pesynbTaTam, KOTOpbIe BbiTe-
KalT 13 pelueHnit no BbIGopy napamMeTpoB, NOCKO/bKY A5 CHXKEHWSA pycka 40 AONYCTVMOrO YPOBHA MOXET NoHafo0buTbes
HekoTopasi HacTpoiika. Hanpumep, napameTp W moxeT 6biTb NepeonpegeneH kak obliee spems paboTbl CUCTEMbI, Bbipa-
XEeHHOe B NpoueHTax oT 06LLero BpeMeHu ee cyllecTsoBaHus. Mpu TakoM Bbi6ope W1 0nacHOCTb He IBSETCA HeNpepbIBHO
feiicTByOLWMM (hakTOPOM W Nepuof BpemMeHu, B KOTOPOM OTka3 6yAeT NpMBOAWTL K NOAB/EHWIO ONacHoCTu, byaeT cocTas-
NATb Manyto Ao/ roga B atom npumMepe cnegyeT nepecMoTpeTb U Apyrie napameTpbl, 4TOObl COOTBETCTBYIOLME KpUTEPUMN
NPUHATUA PELLeHNs 1 NepecMOoTPEeHHbIe pesynbTaTbl onpeeneHns YMNb rapaHTypoBasn AonyCTUMOCTL pUcKa.

Ta6nuya 0.1 — OnucaHne napameTpos rpada pucka 415 NPOMbILLITEHHbIX NPOLLECCOB
MNapameTp OnucaHvne

MocnepcTtaus C  Ywucno xepTB u/unn cepbesHbiX TpaBM, KOTOpble, BEPOSITHO, NOSIBATCA B pe3y/nbTaTe onacHoro
co6bITuA. OnpegensieTcs nyTem nofcyeTa uncna noaeli B nogeepruieiics onacHoMy co6bITUio
06MTaemMoii 061acTh C y4ETOM WX YA3BUMOCTU MO OTHOLLEHWIO K ONAcHOMY COBbITWIO

3acesieHHOCTb F  BepoATHOCTb TOro, 4To 061acTb, B KOTOPOV MPOU3OLLNIO onacHoe cobbiTue, 3aceneHa. Onpege-
nseTca nyTem pacyeTa JONU BPeMeHU, a TeHeHne KOToporo 06nacTb Gbina 3acefeHHoi, no oT-
HOLLEHMI0 K BPEMEHU AeliCTBMUA ONacHOro cobbiTus. Mpu 3TOM cnefyeT UCXOANUTb U3 GOMbLUeit
BEPOATHOCTU HaxoXAeHWs nogeii B onacHoii 06n1acTi, 4To NO3BOMNT U3YUNUTb HELITATHbIE CU-
Tyauumn. KOTOpble MOTYT BO3HWUKHYThL NPU Pa3BUTUM ONACHOTO COBLITUSA (CNeayeT Takke OLEHUTb,
He npuBeAeT M 3TO K Heo6xoAMMOCTU NepecmoTpa napameTpa C)
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OkoHuaHue Ta6nuubl D.1

MNapaveTp OnucaHve
BeposaTtHocTb P  BeposiTHOCTb TOrO, YTO NIIOAN MOTYT U3bexarb ONacHol cUTyauun, kotopas Cyl,ecTByeT npu oT-
TOro, 4TO onac- kase dhyHKLMK 6e3onacHocTy MCB. BbINONHAEMOI No 3anpocy. OHa 3aBUCUT OT TOTO, CyLLecTBY-
HOCTU mMoxHO 0T NI He3aBUCUMble Cnocobbl NpegynpexaeHus noaell 06 onacHoOCTW, Npexzie Yem oHa BO3-
nsbexartb HVKHET. 1 0 NyTAX 3Bakyauuu

MHTEHCMBHOCTL  w  KO/JIMYECTBO C/lyyaes B rof. KOrga onacHoe co6biTUe NPOMCXOANUT Npu OTCYTCTBUM paccmarpu-

3anpocos BaeMoii hyHKUnM 6esonacHocTi MCHB. Ero MOXHO onpeAennTb, pacCMOTpPeB BCe OTKasbl, Mpu-
BOAALLME K ONACHOMY COBLITMIO, M OLEHNB 0O6LLYI0 YacToTy npoucliecTsuii. ipyrue C3 Takke
[O/DKHBI YUNTBIBATLCS

0.3 Kanubposka

Mpouecc kannbpoBKu NpecneayeT cneaywue Lenu:

a) onucaTb BCe NapameTpbl Takum o6pa3om, YTobbl AaTb BO3MOXHOCTb KOMaHAe, 3aHuMmatoLeica oueHkoi Yrb,
caenaTb 06BLEKTUBHOE 3aK/l0UeHNe, OCHOBAHHOE Ha XapakTepucTukax 06bekTa;

b) o6ecneynTb COOTBETCTBME BbiGpaHHOro AN5 AaHHOro o6bekTa YIb kopnopaTuBHOMY KpUTEPUIO pycka n obecne-
YnTb Npu onpegenexnnn Yrb yyeT BO3MOXHOIO pUcka CO CTOPOHbI APYTUX UCTOYHWKOB;

c) obecneunTb NPOBEPKY NpoLecca Bbibopa napaMmeTpos.

Kann6poska rpadha pucka — 370 nNpoLecc NPUCBOEHUS YNCNIEHHbIX 3HAYeHUIi napameTpam rpada pucka. Mpu aTom
chopmupyeTcsa 6a3nc 4ns OLEHKM CyLLeCcTBYIOLEro pucka npouecca v oka3blBaeTCs BO3MOXHbIM onpeAennTb Tpebyemyto
nonHoTy 6esonacHocTn paccmaTpuaemoii yHkuumn 6esonacHocTn MCB Kaxgomy napameTpy npucsavBaeTcs gnanasoH
3Ha4YeHu, Takmx, YTo. 6yAy4n NPUMEHEHHbIMU B KOMGUHAL MK, OHU MNO3BO/AIT NOMTYUYNTb KOJIMYECTBEHHYIO OLIEHKY pucka,
CyLeCTBYIOLEro B OTCYTCTBUE AaHHOW PyHKUMUM 6e3onacHocTn. Tak ycTaHaBAnBaeTCs Mepa cTeneHn fosepusa yHKLUn
6e3onacHocTu MCB. 'pad pucka cBA3bIBaAET onpefesieHHble KOM6uHaym napameTpos pucka ¢ YIb. CBA3b mexay kKomou-
Hauuamy napameTpoB pucka 1 YIMb yctaHaBnvBaeTca nyTeM pacCMOTPEHWUA BENUUYMHBI JONYCTUMOTO pUcka, CBA3aHHOIO C
KOHKPETHOI OMacHOCTbIO.

PaccmatpuBas kanmbpoBsky rpada pucka, BaXXHO NPUHATL BO BHUMaHWe TpeboBaHNA K pUCKY, BO3HMKatoLLMe Kak co
CTOPOHbI COGCTBEHHMKOB, Tak U CO CTOPOHbI pernamMeHTUPYIOLNX OPraHoB. PUCK A5 XXM3HM MOXeT OblTb PACCMOTPEH C
ABYX No3nuuit:

- WHOMBWAYaNbHbIA pUCK — onpefenserca kak puck B TedeHue roga ANs nuy, Hanbonee NOABEPXKEHHbIX PUCKY.
OO6bIYHO 3afaeTca MakCMMasbHO JOMYCTUMOE ero 3HauyeHue, KoTopoe 06bIYHO YUYNTbIBAET COBOKYNHOCTb BO3AENCTBUI OT
BCEX NCTOYHMKOB ONACHOCTY;

- 06LLeCTBEHHbI prck — onpeaensieTcs kak o6LUiA puck B Te4eHne rofa, ucnbiTbiBaemsblii rpynnoii nuy,. O6bluHOE
TpeboBaHVe B 3TOM C/lydae COCTOMT B TOM. YTOGbl CHU3UTb O6LLECTBEHHbIV PUCK, MO MeHbLUe Mepe, 0 TaKoro 3Ha4YeHus,
KOTOpOEe MOXeT 6blTb BOCIPUHATO 06LLECTBOM Kak AONYyCTUMOE U fafbHellllee CHUXEHNe KOTOPOro CBA3aHo C Henponop-
LMOHaNbHbIMK N0 OTHOLIEHUIO K pe3ynbTaTty 3aTparamu.

Ecnn Heo6XoAMMO CHU3UTb MHAMBUAYaANbHbLIA PUCK [0 ONpPeAenieHHOro MakCMMasibHO JOMYCTUMOro YPOBHS, TO
Henb3s nonarath, YTO TAKOE CHUXEHWE pucka MOXeT 6biTb JOCTUTHYTO NPUMEHEHNEM Kakoli-nmbo ogHoii MNCB. fluuo, noa-
BepraeMoe pucKy, MOXET Haxo4UTbCS NoJ BO3AECTBMEM MHOMMX €ro UCTOYHMKOB (Hanpumep, pUCkn nageHus, noxapa,
B3pbIBA).

Mpy paccMoTpeHun TpebyeMoii CTeNeHN CHKEHUSI pyCKa OpraHn3auns MoxeT UCXO4UTb U3 KpUTepues, CBA3aHHbIX
C npupateHmemM CTOMMOCTW yCTpaHeHns haTanbHOro ncxoga. Ty BeIMUMHY MOXHO NoAcCYUTaTh, pasgenns CyMMUpPOBaH-
Hble 3a roj pacxodbl Ha [AOMOMHUTENbHOE 060pyAOBaHME W TexHWKy, obecneuymBaroline yBesMYeHUe MNOJIHOThI
6e30MacHOCTH, Ha NpupalleHne CokpalleHnsa pucka. lononHuTenbHbI YIB cuntaeTca onpasgaHHbIM, eciv npupatleHve
3aTpaT Ha ycTpaHeHune haTanbHOro ncxofa okasblBaeTCA MeHblue NpeAyCMOTPEHHOro paHee 3HauyeHus.

LLnpoko npuMeHsemblii kpuTepuii Ans o6LecTBEHHOTo pucka 6asnpyeTca Ha BepoATHOCTK F nosinenus N dartanb-
HbIX NCX0A0B. Kputepuii 4onycTMMOro o6l eCcTBEHHOr0 pucka MMeeT BUA KPUBOW WK cemeiicTBa KpuBbIX B orapumu-
YecKoll LiKane, CBA3bIBAKOLWMX YMCNO haTasbHbIX MCXOA0B C YACTOTON HecuyacTHbIX cnyvyaes. [poBepka cobnofeHus
TpeboBaHmWit K 06LL,eCTBEHHOMY PUCKY BbIMOIHAETCA NyTEM NOCTPOEHUSI KPMBOM, OTpaxarLw el 3aBUCYMOCTb HAKOM/TEHHOW
4YacTOTbl BO3HUKHOBEHMSA HECYACTHbIX CyvyaeB OT UX nocnencTsuii (rpadmk F — 1V). flanee cnepyeT y6e[uTbCs, YTO aTa
KpuBas He nepecekaeT KpWBYIO 4OMNYCTUMOrO pucka.

Bce 3Tn coobpaxeHus cnegyeTt NPpUHATL BO BHUMaHWe nepes TeM. Kak yCTaHOBUTb 3HAUYEHWS KaxAoro us napamert-
poB. BonbWMHCTBY NapaMeTpoB NpucBaviBaeTCA onpefeneHHblii AnanasoH (Hanpumep, ecnyn oxugaemas yactoTta 3anpo-
ca okasbiBaeTCsi B npeesniax onpefesieHHOro ypoBHA 3Ha4YeHWii 3anpocoB B rof. To MOXHO 1cnonb3oBaTtb napametp W3).
AHanornyHo B C/iyyae 3anpocoB, VMELMX YacToTy HUXe Ha NopsAok, NpuMeHseTca napametp W2. a Ha ciegyioliem,
ele 6onee HU3KOM ypoBHe — napameTp W1. [pucBoeHne KaxaoMy napaMmeTpy onpeAefieHHOro ypoBHsS NoMoraeT KoMaH-
Ae crneuLnanucToB NPUHATL peLeHne 0 TOM. Kakoe 3HaYeHne napameTpa Bbi6paTh A/18 KOHKpPeTHOro o6bekTa. Ansa kanun6-
poBKM rpacha pucka KaxAoMy napaMeTpy nNpucBamBaeTCs WA YNCTIEHHOE 3HaYeHne, Un onpeaesneHHblii gnanasoH. Puck,
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CBSi3aHHbIV C KaXAol N3 kombuHauuii napameTpoBs, fanee oueHnBaeTCca ¢ No3ununii MHANBUAYaNbHOrO U COLManbHOro puc-
KOB. 3aTeM MOXHO ONpeAennTb Be/IMUNHY CHIKEHUSA pUCKa, yA0BNETBOPAIOLW Y0 TpeboBaHUAM (PUCK fO/MKEH ObITb paBeH
NN MeHbLUe fonycTUMoro). C NOMOLLbI0 3TOr0 MeTofa ANs KaxAol kombuHauum napameTpoB MOXeT 6biTb onpefeneH
YyPOBEHb MOMIHOTbI 6€30NacHOCT. HeT He06XO0ANMMOCTM NPOBOAUTL 3Ty paboTy MO KaNMOPOBKe KaxAblii pas. korga Tpeby-
eTcs onpefenutb YMb AN5 KOHKPETHOro ciyyas. Kak npasuso, 6biBaeT ,oCTaTOYHO NPOBECTU 3Ty paboTy OHOKPATHO AN1A
Kaxgol onacHocTh. Ecnn ncxofgHble NpeAnonoXeHUs, NpUHATbIE NPU KaM6poBKe, OKa3blBAOTCA HEBEPHbIMU A/ KOH-
KPEeTHOro NpoekTa, T0 MOryT NnoTpe60oBaTbCA YTOUHEHUS.

Ecnu oueHkn napamMeTpoB BbIMOMHEHbI, TO HEO06X0AMMO pacnonaratb MHopMaLrein o TOM. Kak 3TU OLEHKN Bbinu
noslyYyeHsbl.

BaxHo, 4TO6bl 3TOT NpoLecc kKannbpoBKM Gbl1 COrlacoBaH B OpraHn3aLnmn Ha BepXHEM YpOBHe, oTBevatolem 3a 6e-
30MacHOCTb. [puHATbIE pelleHns onpeaensoT 06WmMiAn AOCTUTHYTbI YpOBEHb 6e30MacHoCTH.

B o6Lem cnyyae ¢ NOMOLLbIO rpada puckKa C/I0XHO onpefesnimTe BO3MOXHOCTb 3aBUCUMOr0 OTKa3a Mexay NCTOUYHN-
kamu 3anpoca u MCB. MNpu 3ToM MOXeT noTpeboBaTbCcsA NPOBECTM nepeoLeHKy adhdekTnBHocTu MNCH.

0.4 OpraHu3ayuusa n coctTaB KOMaHAbl cneuyuannucTos Ana onpegenenunsn Yrnb

ManoBeposiTHO, 4TOObI OTAENbHbIN cneymanucT 061agan Heo6Xo0AUMbIM YMEHNEM Y OMbITOM AN NPUHATUSA CaMo-
CTOATENIbHOTO PELIEHUsi OTHOCUTESIbHO BCEX COOTBETCTBYHOLLMX NapameTpoB. 15 3T0ro 06bI4HO NUCNOMb3YHT KOMaHAHbIN
nogxog, npuuem 3agadya komaHabl — onpegenuTb YIB. B cocTas Takoli KOMaHAbl, kak NpaBuio, BXOAAT:

- cneunanncT No TEXHOIOTMYECKOMY npoLeccy;

VNHXeHep — cneunanucT No ynpasieHno NpoLeccom;

VHXeHep No akcnayartauuu;

cneunanuct no 6e30nNacHoCTu;

cneunanncT, UMeLNIA NpakTMYeckuii ONbIT 3KCnayaTauuy paccmaTpuBaemMoro npouecca.

KomaHAa 06bl4HO paccMaTpuBaeT noovepeaHo kaxayt dyHkumo 6esonacHocTy MNCE. Mpy aToM KoMaHge TpebyeT-
cA MMeTb NoAPOGHY MHChOpMaLMo 0 NpoLecce ¥ BEPOATHOM YMUC/e WL, NOABEPratoLLNXCS PUCKY.

0.5 OdpopmeHne OKYMEHTOB Mo pe3ynbTatam onpegeneHus YNb

OueHb BaXHO, YTOGLI BCE PELLEHUs, NPUHUMaeMble B Npouecce onpegenerus YMB, 6biin 3atvKCUpOBaHbl B 40KY-
MEHTaXx. CBA3aHHbIX C YNpaB/ieHNeM KOHurypaymeid. U3 JokyMeHTaLmm f0/MKHO GbiTb SICHO, NOYEMY KOMaHLOM 6bIn Bbl-
6paHbl [aHHble KOHKPeTHble mapameTpbl, CBsi3aHHble C (DyHKUMel 6e3onacHocTW. 3amnofiHeHHble (OPMbl MPUHATBIX
NPEeANONOXEHNA 1 OCHOBAHHbIX HAa HUX pe3ynbTatax onpeaenerus YMB Kaxaoin (yHKUMM 6e30NacHOCTU AO/KHbI GbiTb
CKOMM/IeKTOBaHbI B A0Cbe. ECNN ycTaHOBNEHO, YTO B 061aCTU, 06CNYXXMBAEMO OAHONM KOMaHAoW, UMeeTcs Lenblii pag
CUCTEM, BbIMOMHAKLWMX PYHKLUKM 6E30NACHOCTU, TO MOXET 0Ka3aTbCA HEO6XOAUMbIM NEepPecMoTPETL NPABOMEPHOCTb A0-
NyLEeHWii. NPUHATLIX NPU KaNU6POBKe. B focbe cnefyeT Takke BKIOYATb CMEAYIOLLY0 SONONHUTENbHYIO MHDOPMALMIO.

- rpa¢h pucka C onMcaHvWem BCeX AManasoHOB NapameTpoB.

- HOMEepa BCeX MUCMOJ/Ib3YEMbIX MPOEKTHbIX N N3MEHEHHbIX LOKYMEHTOB;

- CCbIJIKM Ha W3BECTHble JONYLeHUs U pe3ynbTaTtbl M06bIX UCCNef0BaHuUii, KOTOpble GblIM UCNOMb30BaHbl MPU
oLeHKe napameTpos;

- CCbI/IKM Ha 0TKa3bl, KOTOPbIE NPUBOAUN K 3aMPOCaM, U Ha OLUINGOUHbIE MOLESN PAa3BUTUS COBLITUS, B KOTOPbLIX 3TK
0TKasbl 6bIIN UCMONb30BaHbl A/t ONPEEeneHus YacToTbl 3anpoCoB;

- CCbI/IKM HA UCTOYHUKU AaHHBIX, UCMOJIb30BAHHbIX NPY ONPEAEEeHNA UHTEHCUBHOCTY 3aNpPOCOB.

0.6 Mpumep KannGpPOBKM, OCHOBAHHOI HA TUNOBOM KpUTEPUU

Ta6nuua D.2. B KOTOPOIi AaHbl ONMCaHWS NapameTpPoB Y AManasoHbl KAXA0ro U3 HKUX. Bblna cocTaBfieHa B COOTBET-
CTBUW C KOHKPETHbIM KpUTepueM, TUMNYHLIM A1 XMMWUYECKUX NpoLeccoB, No npoueaype, pacCCMOTPEHHO Bhilwe. MNpexae
4yeM MCnosib3oBaTh 3Ty TabAULYy B KOHTEKCTE /1060r0 NPOEKTA, BAXHO NOATBEPAUTL, UTO OHA OTBEYAET TPEBGOBAHUSIM TeX
UL, KOTOpPble HecyT OTBETCTBEHHOCTb 3a 6e30MacHOCTb.

Ana mogudpmkaumm napameTpa, XxapakTepumaytoLero nocnecTeus, BBefeHa KOHLEeNUMs cTeneHn 3aluiieHHOCTH,
NOCKO/IbKY BO MHOTUX CNy4Yasx oTkas He NPUBOAUT K HeMea/IeHHOMY dhaTasibHOMY UCXOAY. YA3BUMOCTb Nvua, nogseprar-
LLLerocst ONacHOCTU. — 3TO BaXHbIii acNeKT aHanmnsa pucka, NOCKo/bKY, HanpumMep, A03a ONacHOro BO3AeNCcTBUSA, NOyYeH-
Has 4eslOBEKOM, MOXeT oKa3aTbCA HeAoCTaTOYHOW ANA Toro, 4YToGbl BbI3BATb (haTaslbHbI UCXOd. YS3BUMOCTb MO
OTHOLLUEHUIO K NOCNeACTBUAM ONACHOTO COGbITUSA eCTb (DYHKLMSA KOHLLeHTpaL My onacHoCTW, KOTOPOl NoABEPrcs YesoBek, u
LNUTENBHOCTW BO3AEWCTBUSA 3TOW onacHOCTU. MNycTb, Hanpumep, 0TKas NPUBOAUT K NOBLILLEHWIO faBNeHNs B COCY/e, HO He
BbILLE, YeM UCMbITaTelbHoe faBneHne. O6bIYHO NOAO0GHBI 0TKa3 MOXET NPMBECTM K yTeuke yepes hnaHel,. B aTom cnyyae
co6bITHSA, CKOpee BCero, 6yAyT pa3BMBaThCS OCTATOMHO MEAJ/IEHHO M Y 06C/YXMBAKOLLLEro NepcoHana 6y4eT BO3MOXHOCTb
n36exatb NocneacTBuii. [laxe B criyyae 60/bLION yTEUKM XNAKNX KOMIOHEHTOB 3CKanalms onacHocTu GyaeT JoCTaTouHO
MeA/IeHHO, 1 onepaTMBHOMY NEPCOHay ¢ 60/bLLIOI BEPOSTHOCTLIO yAacTcs n3bexaTtb onacHoCTh. KOHEYHO, BCTpeYarT-
Csi cnyyaw, B KOTOPbIX OTKA3 MOXET NPUBOAUTL K pa3pbiBy TPyGONPOBOAA UKW CTEHKM COCYAa; B TAKMNX CyHasXx ysSi3BUMOCTb
nepcoHasna MOXeT ObITb BbICOKOW.

AHann3 NPU3HaKoB pasBUTKSA ONACHOTO COBLITUSA MOXET NPUBECTU KYBENUYEHWIO KONTMYECTBA Nlofell, HaxoasaLmxcs
B OMacHOCTW. Bcerga crneayeT paccMoTpeTb HanxyAwuii cueHapuii pasButusi cobbITuid.
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BaXXHO 0CO3HATb PasHULY MEXAY «ysi3BUMOCTbIO» (Y) N «BEPOSTHOCTbIO TOr0, YTO ONACHOCTM MOXHO U3bexatb» (P).
YTO NMO3BOSIUT HE YUUTHIBATH ABAX/Abl OAUH M TOT Xe (DakTop. YS3BUMOCTb — 3TO Mepa, KOTopas CBA3aHa CO CKOPOCTbi0
pasBuTUsi COGLITWIA NOC/Ie BO3HUKHOBEHWS ONACHOCTU. 8 TO BpeMs kak napameTp P — 3To Mepa, CBsi3aHHas ¢ npejoTepa-
WweHremMm onacHocTu. MapameTp PJlcneayeTt NnpuMeHSTb TONIbKO B TEX Cyyasx, KOr4a onacHoCTb MOXeT 6bITb NpesoTepa-
LeHa B pesynbTaTe AeiicTBUii onepatopa, Nocse TOro Kak oH NpuAeT K BbiBogy, 4to MCB oTkasana.

CylLecTBYIOT HEKOTOPbIE OFPaHUYEHNS Ha BbIGOP NapaMeTpoB o6uTaemMocTu. TpebyeTcs BbiGpaTh (hakTop 3acesieH-
HOCTU NO HaMMEHee 3alLULLEHHOMY /LY, @ HE N0 CpeAHeMY ANs BCeX NuL,. OB0CHOBAHWEM 3TOMY SBSIETCA CTPeM/IEHNE
obecneunTb, Y4TOGLI HK Takoe INLO, HU TeM Gosiee ocTasbHble N0AN He NOABEepPrasich BbICOKOMY PUCKY.

Ecnu napameTp He nonajaeT HY B KaKO N3 XapakTEPHbIX AMaNa3oHoB, TO TPEGOBAHMS K CHUXEHWIO pucKa cnegyeT
YCTAHOBUTb KaknM-1n60 WHbIM METOAOM WM NPOBECTU MOBTOPHYI KanMGpOBKY rpada pucka, WCnonb3ys ONUCaHHble

Bbllle MeToAbl.

PucyHok 0.1 — lpad pucka, obuias cxema

Ta6nuya D.2 — Npumep kanmbpoBku rpacda pucka o6Lero HasHavyeHns

MapameTp pucka

Mocneacteusa (C).

Yucno datanbHbIX UCXOA0B.
MoAcunTbiBa€TCA YMHOXEHWEM uucna
niofelt, HaxoaAWwmxca B onacHoli obnac-
TW. Ha YsI3BUMOCTb K oOnpejeneHHol
onacHocTH.

YA3BMMOCTb onpegensieTcss npupogo
0nacHoOCTH, OT KOTOPOIA ocylecTBSETCS
3awmTa. MoryT ©cnonb3oBaTthbCca cnepyto-
e cakTopsbl:

V =0.01 Heb6onblLuolt BbIGPOC BOCNAame-
HAIOLWMXCS UAN TOKCUYHbIX MaTepuanos.
V = 0.1 BonbLwoii BbIGPOC BOCM/IaMEHS0-
LMXCA NN TOKCUYHBIX MaTepuanos.
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Knaccudpmkauys

MwuHUManbHbI
yuiep6

[vana3oH 0.01—0.1
[vanasoH >0.1—1.0

[Ounanasox > 1.0

KommeHTapum

1 Cuctema knaccudmkauum OTHO-
CUTCA K CnyyYasam chaTasibHOro MCXo-
Aa vav TpaBM ANS Noaen.

2 Mpw vHTepnpeTauun napameTpoB
CA C, Ccu CO cnegyeT npuHumMaThb
BO BHMMaHWe NocneAcTBUSA Hecyac-
THOrO cnyyas W HOpManbHOe WX
ycTpaHeHune



OkoHuaHuve Tabnuubl D.2
MapameTp pucka

V =0.5 To Xe. 4TO 1 BbillE, HO BENMKA Be-
POATHOCTb BO3ropaHus iM60 BbICOKOTOK-
CUYHbI MaTepuran.

V = 1 Pa3pyweHue nam espbla

3aceneHHocTb(F)

OnpepensieTca Kak [0Ns BPeMeHW mnpe-
6bIBaHNS Ntofei B obnactu, nogsepraio-
Lelics onacHoCTW, MO OTHOLIEHUIO K Be-
nuunHe nepuoga paboTsbl

NpumeyvyaHuns

1 Ecnu Bpems npebbiBaHVsA B onacHoi 06-
NacTu pasfMyHoO ANA Pas/NyHbIX CMeH, TO
cnepyeT Bbl6paTtb Hanbosbllee Bpems.

2 BennunHy FA cnepyeTr nNpUMeHATb
TO/IbKO B TeX C/iyyasx, Korga yactora 3a-
npoca cnydyaiiHa U He 3aBWCUT OT TOro,
npesbilWwaeT A1 06UTaeMocTb 06bl4HOE
3HauyeHue. locnegHee xapakTepHo Ans
Cnyyaes, Koraa 3anpochl BO3HMKAKT MNpu
nycke o060pyfoBaHuA WAW BO Bpems
M3yYeHNsi HEHOPMasIbHbIX CUTYaLuid.

BepoATHOCTb n3bexaTb OnNacHoOro cobbl-
1A <P). ecnv oTKa3blBaeT cucTema 3auu-
Thbl

WNHTeHcnBHOCTL 3anpocos (W). Konuuec-
TBO C/lyyaeB B rof. kKorga onacHoe cobbi-
Tue BO3HMKaeT npu otcyTcTeum MCB.
[lns Toro 4yTo6bLI ONpeAennTb YacToTy 3a-
npoca. HeobxoAMMO paccMoTpeTb Bce
NPpUYMHBI 0TKa3a, KOTOpble MOryT NnpuBec-
TN K BO3HVWKHOBEHWIO OAHOIO U TOTO Xe
onacHoro cobbiTua. lpu onpegeneHnn
MHTEHCUBHOCTMW 3anpocoB PoJib CUCTEMbI
yrnpasfeHus 1 ee BMeLlaTeNbCTBO B XO4
npouecca cnefyeT yunTbiBaTb a MUHU-
MasbHOW cTeneHun. Ecnm cuctema cnpo-
eKTVpoBaHa W 3KcnayaTupyeTcsi He B CO-
oteBetcTBUM ¢ MIK 61511. TO ee yHK-
LMOHMPOBaHNE OrpaHNYeHo ypoBHeEM Ge-
30MaCcHOCTUN HuXe, Yem Y/161

Fa

Pa

Pb

Wi

Wj

Knaccvdpmkaums

OT pegkoro Ao 6onee yacto-
r0 HaxoxfeHuss B onacHol
ob6nactn. O6MTaemMocTb MeHb-
we yem 0.1.

OT 4acToro [0 NOCTOSIHHOTO
npe6biBaHUs B ONacHoi 06-
nactn

MpuHnmaetca, ecny BbINO-
HAIOTCA yCnosus rpadbl 4.
MpvHumaeTtcs, ecnu ycno-
BUS He BbINOJIHATCA

YactoTa 3anpocoB MeHblue
yem 0.1 O B rog.

YactoTa 3anpocoB NexuT B
avanasoHe 0.1 D u D B rog,.

Yactota 3anpocoB NexuT B
AvanasoHe mexay O u 10 O.
Mpyn yacTtoTax 3anpocos,
60nblwmnx yem 10 O, noTpeby-
eTcsi 6ofiee BbICOKUIA ypo-
BEHb MOMIHOTbLI 6e3onacHoc-
™
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KommeHTapum

3 CM. Bbille KOMMeHTapuid 1

4 PacnepyeT BblbMpaTtb, TONbKO ecn
cnpaseg/MBbI Crefytolme yCnoBus:

- nNpefycMOTpeHbl cpeacTsa onose-
LeHnsa onepaTtopa 06 oTkase MCB;

- NpefycMOTpeHbI He3aBuCUMble
cpefcTBa OCTaHOBa npouecca Tak.
4TOGbI M36exaTb onacHoOCTV uu no-
3BONINTb NEpPCOHasly 3BakympoBaTb-
cA B 6€30NacHyi0 30Hy;

- BPems Mexfy onoBselleHneM one-
patopa u onacHbIM CO6bITMEM Mpe-
BbllaeT 1y4ac uan ABHO JOCTaTOYHO
AN BbINOSIHEHUS  HEOBXOANMbIX
nelicTBuit

5 Llenb BBefeHusa caktopa W —
OLEHWTb 4acToTy MOSAB/EHUS onac-
HocTn 6e3 MCB.

Ecnn vactoTa 3anpoca O4YeHb Benu-
Ka. To YMNB cnegyet onpegensitb
nnéo apyrum meTtoaom, nmbo nytem
nepekanmbpoBku rpadpa pucka. Cne-
fyeT OTMEeTUTb, 4TO MeTodpl rpada
pucka MOryT oKasaTbCsl He Ny4linm
pelieHnem 3agayn, ecim 06beKT pa-
60TaeT B HENPepbIBHOM pexume
(cm. MOK 61511-1. nyHkT 3.2.43.2).

6 C saBnsaeTtcsa rpagyvpoBOYHbIM KO-
3(hPULUMEHTOM. 3HAYEHNE KOTOPOro
cnegyeTt onpefensatb NCXOAA U3 KOP-
nopaTWBHOrO KpuTepus A0MyCcTUMO-
ro pucka ¢ y4eToM ApYyrux UCTOYHU-
KOB pucKa Ans nogen, emy noasep-
ratowuxcs

MpumeyvaHne — 3TOT npumep nNpefHasHayeH AAA WAMOCTPauUy NPUHUMNOB MOCTPOEHUS rpadoB pucka.
pach pucka AN KOHKPETHOTO MPUIOXEHUA N KOHKPETHbBIX ONacHbIX CUTyauuii 4o/IKeH 6biTb cornacoBaH C YCOBUAMMY,
yUYnTbIBAEMbIMW NPV onpejeneHmn gonyctumoro pucka (cm. D.1—D.6).
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0.7 MpumeHeHue rpada pucka, korga nocnefcTBus — 3TO NPUYUHEHNE Bpeaa okpyxatuieli cpege

MopaxoA, ncnonb3ytowmnii rpad pucka, MoXeT 6bITb Takke NPUMeHeH Ans onpeaeneHns Tpe6osaHuit YIb. korga no-
CcneAcTBMA OTKasa BKIOYAOT NPUUYNHEHNE Cepbe3HOro Bpesa okpyxatwlLei cpege. Heobxoaumslin YIMB 3aBUCUT OT xapak-
TepucTuk cybecTaHumm, nonagaioLeil a okpyxatoLlyto cpeay, 1 oT YyBCTBUTENIbHOCTU NocnefHeli. Huke npmeegeHa obuas
Tabnuua, B KOTOPOI NOC/EACTBMA ONACHOTO CO6bITUSA CHOPMYIMPOBaHbI B TEPMUHAX OKpYXXatoLwei cpedbl. Ha kaxgom oT-
[eNbHO pa3MeLleHHOM NPeAnpuATAN MOXEeT 6blTb UCMNOMb30BAHO Hekoe BELLECTBO, O HA/IMYMKM KOTOPOro cnepyeT yBeao-
MUTb MeCTHble BfacTu. Yxe Ha cTaguu NpoekTUpoBaHWs cnefyeT yCTaHOBUTb, YTO MOXeT ObiTb NpuemaembiM ANs
KOHKPETHOI0 MEeCTOMO/IOXEHUSA.

Ta6nuuya D.3— O6uwwue nocneacTsus ANs oKpyxarwLleid cpeapl

MapameTp prcka

Knaccudpmkaums

KommeHTapum

Mocnepcteusa(C) CA Bblbpoc, npuunHuBWNIA He O4YeHb YMepeHHbIli BbIGPOC U3 hiaHua uav knanaHa.
cepbe3Hbllii Bped, HO Takoi, 4To 06 HesHaunTenbHbIA pasnuB XUAKOCTU.
3TOM HEOo6XO0AMMO [OMOXWTb MecT- He6osnbluoe 3arps3HeHne 3eMu, He BAMsKOLLee Ha
HOI agMuUHMUCTpaumn. noA3emHble BOfbl.

Ce BbiGpoc B npegenax orpaxgeHus O6Gnako BpefHblX ra3oB Haf YCTaHOBKOW kak cnep-
(npegnpusTtua, o6bekTa) C NpuunHe- CTBMe BbiGpoca M3 dhnaHua uan oTkasa ynaoTHeHns
H/MeM 3HauuTenbHOro Bpefa. B KOMMpeccope.

Cc Bbi6poc 3a orpaxgeHve ¢ npuuuHe- BbiGpoc napa unu aspo3ons ¢ 04HOBPEMEHHbIM Bbl-
HMEM CYyLLeCTBEHHOT0 Bpeaa, O4HaKo 6POCOM XWUAKOCTU (MM 6e3 Hero), NPUUVHUBLLWIA
nocnejcTBusi MoOryT 6biTb 6GbICTPO AUTENbHBIN yuiep6 pacTeHusiM U chayHe.
NUKBUAVPOBaHbI 6e3 3HaYUTesbHbIX
ANVUTENbHbIX NOCNeACTBUNA.

Co Bbi6poc 3a orpaxgeHve ¢ npuunHe- CGpOC XUAKOCTU B pEKy UM Mope.

HVeM CyL|ecTBEHHOro Bpefja, korga
nocneacTBma He MoryT 6biTb 6GbICTPO

Bbi6poc napa unn aapo3ons ¢ 04HOBPEMEHHbIM Bbl-
6pocCOM XMAKOCTU (UNu 6e3 Hero), NPUUUHMBLLIKI

NIMKBUAUPOBAHbI WM MMEKTCA 3Ha- [A/MTeNbHbIl yuepb pacteHuam u dayHe.
ynTenbHble ANWTeNnbHble nocnef- Bbibpoc TBepAbix BelwecTB (MblaW, katanusartopa.
CTBUSA. 30/1bl).

BbIGPOC XMAKOCTM C nonagaHuem B MOA3EMHble
BOAbI.

OnuncaHHble Bblle NOCNeACTBAA ONACHOTO COOLITUA MOMYT ObITb UCMO/b30BaHbI A1 aHaNn3a COBMECTHO CO cnewu-
anbHoli hopmoii rpacda pucka, Kotopas npveefeHa Hwxe (pucyHok 0.2). CnegyeT OTMeTUTb, 4TO B 3TON Bepcun rpada
pvicka He ucnosb3yeTcs napameTp F, NOCKO/bKY B 3TOM C/iyyae NoHATWE 3acefIeHHOCTW He NpuMeHsatoT. OcTasbHble napa-
MeTpbl P 1 W ncnonb3yioT, U nx onpeAesnieHnss MoryT 6biTb MAEHTUYHbI TEM. KOTOPbIe Gbl/IN MPUMEHEHbBI BbILLE.

0.8 MpumMeHeHne rpadpa pucka ANa cayvyas UMyLeCTBEHHbIX NOTePb

MeTog rpada pucka MOXHO NPUMEHUTL ANA onpefeneHns Tpe6GoBaHuii kK NoNHOTe 6e30NacHOCTM M B TOM ciyyae,
KorAa nocnefcTeus OTkasa BKAOYAOT NoTepu umyuliecTsa. Motepu umyljectsa — 3T0 o6LiMe 3KOHOMUYEcKue notepw,
CBSi3aHHble C 0TKa30M (PYHKLMOHMPOBaHMA No 3anpocy. OHKM BKNOYAKOT NOTEPK HA BOCCTAHOB/IEHWE, eCin Obl NPUYNHEH
Bpej 060pyA0BaHuio, a Takxe NoTepro UCNOPYEHHOW unu yTpadeHHol npodykunun. YMb. cooTBeTCTBYIOWMNIA nocneacTBu-
AIM. CBA3@HHbIM C TaKMMU MOTEPAMU, MOXET ObITb ONpefesieH ¢ MOMOLLbI0 06bIKHOBEHHOTO aHann3a ctoumocTu. Ecnn me-
ToA rpadha pucka npuMeHsIoT ana onpegenernns YMb. cBA3aHHbIX C NOCNEACTBUSIMU ONACHOT0 COBbLITUA ANA OKpYyXatoLel
cpefbl, TO ero Lenecoo6pasHo UCNONb30BaThb U AN Cayvas MMy ecTBeHHOro ywepba. MNpu atom TpebyeTcsa onpegennTb
napameTpbl CA— CO. KOTOpble MOryT U3MEHATLCS B LUMPOKMX Npedenax Aas pasHbiX KOMAaHWA.

Ipac pucka, aHanoOrMyHbI NCNONb30BAHHOMY A5 C/lyyas 3aluTbl OKpyXarLein cpeabl, MOXeT 6biITb chopMUpPo-
BaH W B C/ly4ae UMyLLeCTBEHHbIX NoTepb. CnefyeT OTMETUTL, YTO B 3TOW Bepcum rpada pucka He Ucnonb3ytoT napameTp F.
NOCKO/IbKY B 3TOM Criy4Yae MoHATME 06MTaemMocTu He npuMmeHsoT. OcTanbHble napameTpbl P n W ncnonb3ytoT, n ux onpe-
fleneHns MoryT 6bITb UAEHTUYHbI TEM. KOTOPble NPUBEAEHbI BbiLLE.

D.9 Onpepgenenune YMb ans dyHkunmn 6esonacHoctu MCB. korga nocneAcTBUsA onacHOro cobbiTuA BkaoYa-
10T 6onee o4HOro TMNa nNoTepb

YacTo nocnefcteuns oTkasa npu BbINOSIHEHUN AeACTBUI NO 3anpocy CBA3aHbl C HECKO/IbKUMU KaTeropusiMm noTepsb.
B Takmx cnyvasx Tpe6oBaHusa k YTB. cBA3aHHble C KaXxAoli U3 kaTeropuwii notepb, cnedyeT onpeAenatb oTAenbHo. Mpu
3TOM [/19 aHann3a Kaxkoro Buaa BbIiB/IEHHOTO pucka MOXHO UCNO/Ib30BaTh pas/iMyHbie MeToAbl. Ecim nponcxoguT oTkas
dhyHKUMM, BbINONHAEMOI no 3anpocy, YMb. yCTaHOBMNEHHbIN ANA Takoli KOHKPETHOW PYHKL UK, OMKEH YUNTbIBATL KYMYNs-
TVBHOE BO3[eNCTBME BCEX BbISABNEHHbIX PUCKOB.
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MpunoxeHune E
(cnpaBouHoe)

OnpegeneHve TpebyeMbiX ypoBHEN NOMHOTLI 6€30NacHOCTMH.
KauecTBeHHbI meToa. Mpad pucka

E.1 O6uwue cBegeHus

[laHHoe npunoxeHne 6a3npyeTca Ha meTofax, 6ofee feTanbHO U3N0XEHHbIX B (11].

B gaHHOM npunoxeHun onucaH mMeTog rpada pvcka gnsa onpegenenuns YMNb dyHkunii 6esonacHocTtn MCB. 3710 Ka-
YeCTBeHHbIi MeToA, KOTopbIli Nno3BonseT onpeaenuTb YMB dyHKumnii 6e3onacHocTn NMCB npy U3BeCTHbIX hakTopax pucka,
CBA3@HHbIX C NPOLLECCOM 1 C er0 OCHOBHOW CUCTEMOI ynpaBieHns NpoLeccom

B npegnaraemMom nogxode WCNonb30BaH psij NapaMeTpoB, KOTOPble COBMECTHO OMUCHIBAOT NPUPOAY OnacHoli cu-
Tyauuu. BO3HUKalOL e B calyyae oTkasa Wan oTCyTCTBUSA NPUGOPHON cucTembl. B Kaxgom n3 yeTbipex Habopos napameT-
poB BbIGMPAOT N0 0AHOMY nNapameTpy. Kom6uHaumsa BbIGPaHHbIX NapamMeTpoB No3BoaAeT ycTaHoBUTb YTB Ana dyHKumnii
6e3onacHocTn MCB. YkasaHHble napameTpbl:

- NO3BONSAT NONYYNTb PaHXMPOBAHHYIO OLEHKY YPOBHEl pucka u

- npeAcTaBnsAlT coboii kntoyeBble hakTopbl OLEHKN pucKa.

Mopaxopa, ncnonb3yowuii rpad pucka, MoOXeT 6blTh TakKe NMPUMEHeH A5 onpeAeneHns Heo6X0ANMOCTN CHUXKEHUS
pvcka B Tex Ciy4asix, korga nocnefcTBusi BKIKOYAOT CepbesHblil yliep6 Ana okpyxatowei cpedbl U NUMYyLeCTBEHHble
notepu.

B AaHHOM NpuUIoXeHMN Nokas3aHo npuMeHeHve meTtoga (Mogpo6HO onucaHHoro B (12) n (13]) 4na TeXHONOrnYecknx
npoLeccoB 1 B MallVHOCTPOEHUW. DTOT METO/, UCMNO/Ib30BasIi MHOTO /1eT B MallMHOCTPOEHNN U TEXHOOTMYECKMX NpoLiec-
cax B lepmaHuun. MeTog, 6bin npuHAT TUV (AKKkpeAnTOBaHHan ucnbiTatesibHas naboparopusa FepmanHun) v perynvpyroLm-
MU opraHamu [epmMaHuW, OTBETCTBEHHbIMW 3a YyKasaHHbIi CEeKTOp NPOMbILLNEHHOCTU. DTOT rpad npuMeHslT ANs
onpegenenus YINb cuctem, CBA3aHHbIX C 6€30NacHOCTLIO; CBA3b Mexay rpachom n YTB nokasaHa Ha pucyHkax E.1 n E.2.

E.2 Tunosasa peanusauunsa yHkuumn 6esonacHoctu NCB

CyuiecTByeT UeTkoe pasnnume Mexay obnmn 3agavamm obecneyeHns 6e30nacHOCTM 06beKTa 1 aKCnyaTaloH-
HbiMK TpeboBaHMAMM k 6e30nacHOCTM npouecca, JOCTUraemoli C NOMOLL b0 CPeACTB ynpas/eHns. B cBA3n ¢ aTum npume-
HAeTcA cnefyoLas knaccmdukauma cucTem ynpasieHns nNpoLeccoMm:

- OCHOBHas cucTema ynpas/ieHUA NPOLEecCoM;

- cucTema MOHUTOPUMHra npotecca;

- npubopHas cuctema 6e30nacHoOCTU.

Llenb Takoi knaccudukaymn — cchopmynnposatb TpeboBaHWA K KaxA0My TUMY CUCTEM, HeO6X0ANMble ANS BbINOA-
HeHua o6LWnx TpeboBaHWii NPeAnpUATUS NPU 3KOHOMUYECKM pasyMHbIX 3aTtpatax. dTa knaccudukauns nossonsert ge-
TasbHO 04epTUTb KPYr BOMPOCOB, peLlaembiX Npy NaaHMpoBaHUM, COOPYXXEHUN 1 SKCNyaTauun o6bekTa, a Takke npu ero
nocnegywouiei Mmogmdukaunm B 4acTu CUCTEMbI yNpaBeHNs MPoLEeccom.

OCYI ncnonb3yoTca Ans obecnevyeHns NpasuabHOrO PYHKLMOHMPOBaHMA NpoLecca B HOpMasbHbIX ycnosusax. Ta-
Kas cuctema peanusyeT usMepeHue, ynpasaeHne n/man 3anucb BCEX COOTBETCTBYIOLMX NepemMeHHbIX npouecca. OCYTI
Unn feiicTByeT B HEMPEPLIBHOM pexume, UAn K ee fieiicTBUAM npuberaioT 418 BMellaTenbCTBa B X0/ npoLecca [0 Toro,
Kak oka3blBaeTcs Heobxogmmoii peakuns MNCB. (B OCYT 06bI4HO HET HEO6X0AMMOCTM co6Nt0AaTL TPeO6OBaHNSA HacToALLe-
ro ctaHgapTa.)

CuncTeMbl MOHUTOPWHIA npouecca AeACcTBYIOT Npu onpeAeneHHbIX YCNOBUAX, Korga ogHa unu 6onee n3 nepemeH-
HbIX NpoLecca oka3biBalOTCA BHE HOPMa/IbHOTO Agnana3oHa n3MeHeHus. CUCTeMbl MOHUTOPVHTIA BbIMOMHAIOT NpeAaBapuii-
HYI0O CWTHanu3auuio HapylweHWin [ONyCTUMOrO COCTOSIHMSA npouecca, 4YTo6bl NpuBAeYb BHUMaHWe OonepaTuBHOMO
nepcoHana nan CTMMyiMpoBaTh BMeLLaTebCTBO YenoBeka B paboTy o6bekTa (CMcTeMa MOHUTOPMHIa 06bIYHO He HyxXAa-
eTca a Heo6Xxo4MMOCTU coboAaTh TPe60BaHUS HACTOsLLLEero cTaHaapTa).

MNCB nn6o npeAoTBpaLLaloT onacHoe COoCTosiHMe ob6bekTa («cucTema 3almTbl»), M60 yMeHbLualT NocneacTBms
0OnacHoOro cobbITUSA.

Ecnu MNCB oTcyTcTBYeT, TO BO3MOXHO BO3HUKHOBEHME OMACHOro cobbiTWS C TpaBMamu ANS nepcoHana.

B otnunumne ot doyHkumit OCYT ansa dyHkumii NCB 06bI4HO XapakTepHa HU3kas yacToTa 3anpocoB. 3TO NPOMCXOAMT,
npexge Bcero, NOTOMYy, 4TO BEPOATHOCTb ONACHOr0 COObITUSA HM3Ka. Kpome Toro, 06bekT Bcerga ocHateH OCYM u cucte-
MaMu MOHWUTOPWHIa, KOTOpble CMOCOGCTBYIOT CHUXXEHMIO YaCcTOThbl 3anpocoB Ha cpabaTtbiBaHue MNCH.

E.3 CuHTe3s rpaca pucka

Ipac pucka 6asvpyeTcss Ha TOM NPUHLUMNE, YTO PUCK NPONOPLMOHANEH YacToTe NOSAB/EHNA ONacHOro cobbITusa U
pasmepy ero nocnefcteuii. MepBoHavanbHO NpuHumaeTcs, yto MCB HeT. 3aTo npucyTcTBytOT OCYI 1 cUCTEMbI MOHUTO-
puHra. He asnswwumnecs NCB.
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MocnepcTBusi cBA3aHbl C NPUYNHEHMEM BpPeAa 340POBbi0 1 6€30NaCHOCTbLI0 UM NPUYMHEHWEM BPpeaa okpyxatoLei
cpefe.

YacTtoTa NOSIBNEHUS ONaCHbIX COBbLITUIA 3aBUCUT OT CneaytoLinx hakTopoBs:

- yacToTa 1 BO3MOXHOe BpeMs npebbiBaHNA M0feil B ONacHol 30HE;

- BO3MOXHOCTb M36€XaTb ONacHoOro cobbITus.

- BEPOSITHOCTb TOrO, YTO ONacHoe cobbiThe BO3HMKaeT Npu oTcyTcTBuK MCH (BCe ocTasibHble CPeAcTBa CHUKEHUS
BHELLHEero pucka npegnonaralTca AeiiCTBYOWMMM), Tak Ha3blBaeMas «BepPOSATHOCTb HeXenaTteslbHOro CobbITUs».

V3 cka3aHHOro cnefyert, YTO CyLWeCTBYIOT YeTbipe napameTpa pucka:

- nocnepacTBre onacHoro cobbitma (C).

- YyacTtoTa npebbiBaHNsA B ONACHOW 30He, YMHOXEHHas Ha BpeMsi BO3feiCcTBUSA onacHbix ycnosuii (F);

- BO3MOXHOCTb 136exartb nocneAcTBuii onacHoro cobbitus (P).

- BEPOSITHOCTb HexenatesbHoro npouciectens (W).

Ecnu rpad pucka npuMeHsioT Ans onpegenerus YMb dyHkuun 6e30nacHOCTM, BbINOHAEMOW B HENPEPLIBHOM PEXU-
Me. TO Heo6X0ANMO paccMOTpeTb U3MEHEHUA NapamMeTpoB, NCNO/b3yeMbIX B rpade pucka. PekomeHayeTcs, 4Tobbl napa-
MeTpbl. NpeAcTaBnsoLwme akTopbl prcka, Hannyywnum obpa3om COOTBETCTBOBA/IM XapakTepucTmkam paccmarprBaemoro
npyMeHeHns. HeobxoanMo Takke paccMoTpeTh cBA3b YIB ¢ peleHnsMu no BbIGopy napameTpoB, NOCKOMbKY AN obecne-
YEeHUs1 CHUXEHUA pucka A0 NPUeMIeMOro ypoBHS MOXET MoHafo6uTbca HacTpoilika. Hanpumep, napameTp W MoXeT 6biTb
onpefenieH 3aHOBO Kak MPOLEHTHOe OTHOLLEHNE BPEMEHW aKTUBHOI paboTbl CUCTeMbl 6e30nacHOCTM K 06LLeMy BPEMEHN ee
pa6oTbl Ha 06bekTe. Mpy Takom BbiGope W1 onacHOCTb He SIBNSIETCS HENPEPbIBHO AeiCTBYIOWMM hakTopom 1 nepuog Bpe-
MeHU. B KOTOPOM OTka3 6yAeT NPMBOAUTbL K NOAB/IEHWNIO ONacHOCTU, ByaeT coCcTaBNATL Masylo JoAt0 roga. B atom npumepe
cnepyeT nepecMoTpeTb U Apyrve napameTpbl, HTOObl COOTBETCTBYIOLLVME KPUTEPUN NPUHATUA PELLEHNS U NePeCcMOTPEHHbIe
pe3ynbTathl onpegenexnus YMNb obecneunsany 4oNyCTUMbIA pUCK.

E.4 Peanusauus rpada pucka. 3awmra nepcoHana

pah pucka, COOTBETCTBYIOLLMIA OMMCAHHOM Bbllle KOMOVWHALMKM NapaMeTpoB, NokasaH Ha pucyHke £.1. MNapameTpsbl
¢ 6051ee BbICOKMMU 3HAYEHUAMU UHAEKCOB COOTBETCTBYHOT 60nee BbicokoMy pucky (C, < C2< C3< C.; F, < F2 P, < P2,
W, <W* <Wij). Knaccudmkaumua napameTpos, COOTBETCTBYOLWan pucyHky E.1. npuseaeHa B Tabnuue E.1. Fpad npumeHs-
10T OTAENbHO AN KaxkAoi pyHKuMM 6e3onacHocTW. OH NO3BONSeT onpeAennTb TpeGyemblii Ana atolt dyHkuun YMB.

Mpv onpegeneHnn pucka, KOTopblii fomkeH 6biTh NpegoTepaLlieH MNMCBE. oueHKky pucka cnefyeT NPoOBOAWUTL UCXOAS
13 OTCYTCTBMA Ha 06bekTe paccmarpusaemoil MCE. OCHOBHbIE NCXOAHble NapameTpbl Takoi OLEeHKM — 3TO TUN U mac-
WwTabbl pasBUTUS BO3AENCTBUIA, a Takke OXuaaemas 4acToTa MOSBIEHWS ONacHOro0 COCTOSIHWUS TeXHONOrM4ecKoro
npouecca.

Puck MOXeT 6bITb OnpefeneH U NPOBEPEH C MOMOLLbIO MeToAa, AeTaslbHO N3/10XEeHHOro B (12). koTopbIii no3sonseT
no ycTaHOBNEHHbIM NapameTpamM onpeAenuTb knaccbl TpeboBaHuii. Kak npasnio, Yem Bbillie NOPSAKOBbI HOMep knacca
Tpeb6oBaHuii, Tem 60Mbllas YacTb pucka cHuMaeTcst NCE u. cnefoBaTtesnbHO, B 06LLeM ciyyae 60/1ee CTPOrvMuy ABASTCS
TpeboBaHus 1 pe3ynbTUpyloLLIne nokasaTenu.

[N NpOMbILLNEHHbIX TEXHONOTMYECKMX NpoueccoB TpebosaHusa knaccos AK7 n AK8 He MoryT 6biTb o6ecneyeHsbl ¢
nomotblo ogHux MCB. UTobbl 4O6UTLCA CHUXEHWUSA pucka, kak MUHUMYM, 0 YPOBHA TpeboBaHuWii knacca AK6. TpebytoTca
crneyunanbHble cpeAcTBa ynpaB/ieHus, He CBA3aHHbIe C NPOLEeCCOM.
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Mockonbky hopMynupoBaTh MHAMBUAYaNbHble TpeGoBaHUA C COOTBETCTBYWOLMMU HabopamMu nokasateneii gns
KaXJ0ro OTAeNbHOro knacca Tpe6oBaHNii HenpakTMYHO, TO NpeanaraeTcs cornacHo [13J BbINOMHUTL pa3geneHne pucka Ha

aBe obnacTu.

O6nacTb pucka 1: 6onee HU3Kuit puck (komneHcupyetcs npu YMNb 1 n YNb 2).
O6nacTb pucka 2. 605ee BbICOKUIA puck (komneHcupyeTtcs npu YMB 3).
CooTHolWeHne Mexay knaccamu TpebosaHuii no (12) n obnacTamu pucka nokasaHo Ha pucyHke E.2.

M3K 61611 DIN 'V 18260

AK1

AK2
Yne 1

AK3
YNB 2 AK4

A

AKB
yno6t a

AKB
YN>4 AK7

AKB

VDIWDE21BQ

O6nacTb pucka 1
(HV3KMIA purCK)

O6nacTb pucka 2
(BbICOKMIA PUCK)

O6nacTb puca, kotopasi
He MaKeT ObITb
OXaeysHa NCKYMTaNbI
YIb

PucyHok E.2 — CooTHOWeHne Mexay cTaHgapTamu cepun M3K 61511. [12] n (13]

E.5 Bonpochkl, KOTOpble cnegyeT paccMOTpeTb Npyu NpUMeHeHun rpadoB pucka
MpumeHsa meTog rpada pucka, O4eHb BaXHO paccMoTpeTb TpeboBaHuA, NpeabsaBiseMble COGCTBEHHUKOM U perna-

MEHTUPYIOLLMMU OpraHamu.

VIHTepnpeTaLuio 1 OLEHKy Kaxaoii BeTBu rpada pucka crefyeT onucbiBaTb W JOKYMEHTaIbHO 0hOPMAATH B SICHbIX
1 NOHATHBLIX TepPMUHAX A/t 06ecnedeHuns nocnefoBaTeslbHOCTM UCNO0b30BaHUsi MeToga.
OueHb BaXHO, 4T06bI rpad) pucka 6bl1 COrnacoBaH ¢ PyKOBOACTBOM KOMMaHUM, oTBeyawlyeii 3a 6e30NacHoOCTb.

Ta6nuua E.1— [laHHble, OTHOCSLWMECH K rpady pucka

MapameTp pricxa

Mocnepacteus (C)

Yactota pakTtoB
npe6biBaHuA B
onacHoli o6nac-
M, YMHOXEeHHas
Ha Bpems npe6bl-
BaHusa (F)
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c3

C«

F*

Knaccvdpmkaums

Jlerkne TpaBMmbl y NnepcoHana
CepbesHble TpaBMbl Yy OAHOrO WAW
6onee yenosek. OANH cMepTeNbHbIN
nexop,

CMepTb HEeCKOJIbKMX YenoBek

KatacTpodhuueckme  nocnegcTsus,
MHOTOUMC/IEHHBIE XEPTBbI

OT peakoro Ao 6osiee yacToro npe-
6bIBaHNS B ONACHOW 30He

OT yacToro A0 NOCTOAHHOIO Mpeobbl-
BaHUA B ONacHOi 30He

KommeHTapun

1 3Ta cucTema knaccugukaumm oTpaxaeTt cobbIThs,
CBsi3aHHble C TpaBMaMmy WU CMepTbio Nogei. Ans
cnyuyaeB yuiep6a okpyxatwweii cpese 1 UMyLecTBy
noTpebytoTcst Apyrue cUCTEMbI Knaccudukaumm

2 CM. Bbllle KOMMeHTapuin 1



OKOHuYaHwue Tabnuubl E.1

MNapameTp pucka

B0O3MOXHOCTb U3-
6exatb nocneg-
CTBWUI/  onacHoro
cobbiTus (P)

B03MOXHOCTb
BO3HWKHOBEHNA
HexenatenbHoro
cobbiTns (W)

WH

Knaccudpmkaums

B0O3MOXHO NpW HEKOTOPLIX YCNOBUAX

Moyt HEBO3MOXHO

OueHb Manasi BepOsATHOCTb NosiBfe-
HMA HexenaTenbHbIX CO6bITMIA. Bo3-
MOXHO /Wb PefKoe UX NosiBleHne

Manas BepoOATHOCTb NOSIBMIEHUSI He-
XenaTtenbHblIX CO6bITMIA. BO3MOXHO
NVWb peakoe UX nosiBNeHne

OTHOCUTENIbHO  BbICOKasA BepoAT-
HOCTb MOAB/IEHNA HeXenartesibHbIX
COGbITUIA. BO3MOXHO YacToe X nosiB-
neHne

FOCT P M3K 61511-3—2011

KommeHTapum

3 OTOT napameTp yuuTbiBaEeT creaytollee:

- YnpaBneHue npoueccom (KOHTponupyemoe, T. e.
BbINO/IHSAIEMOE KBaNNLMPOBaHHbIMU NN HEKBAN-
hMLUMPOBAHHBIMU NNLAMMN, UV HEKOHTPONIMPYEMOE);
- TemMn pasBMTWSA OMAcHOro cobbiTua (Hanpumep,
BHe3amnHo, 6bICTPO AN MefNeHHO);

- NIerkocTb pacno3HaBaHUs onacHocT (Hanpumep,
BUAHA HENOCPEACTBEHHO, PACNO3HAETCs C NOMOLLbIO
nnn 6e3 NOMOLLN TEXHUYECKUX CPeACTB);

- BO3MOXHOCTb M36exaTb NocneAcTBuii onacHoro
co6bITMA (Hanpumep, aBakyauusi BO3MOXHa, HEBO3-
MOXHa WM BO3MOXHa Npu onpefesieHHbIX 06CToNA-
TenbcTBax);

- Hannyme hakTMyeckoro onbita a o6nactn 6esonac-
HOCTM (Takoll onbIT MOr 6bITb NPUOGPETEH Ha aHaso-
TMYHBIX WK MOA06HBIX 06beKTax)

4 HasHauyeHue aktopa W — OUEHUTb 4acToTy no-
SIBMIEHNA HeXenaTeflbHblIX COObITUIA NpU OTCYTCTBUMN
npu6opHoK cuctembl 6GesonacHocT (J/A/MI3 unm
MHble TEXHO/I0TUN), HO NPY NPUMEHEHNN KaKUX-TMb0
BHELUHWNX CPEeACTB CHUKEHUA pucka
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MpunoxeHne F
(cnpaBouHoe)

AHanns3 cnoes 3awnTbl

F.1 BBepgeHue

B AaHHOM NpuUIoXeHnn onucaH MeToA, MOMyUnBLUWI Ha3BaHne «AHanu3 cnoes 3awmuTbl» (AC3). MicxoAHbIMK faH-
HbIMU A1 TPUMEHEHNA 3TOr0 MeTofa ABNATCA pe3ybTaTbl aHannsa, nosyyeHHble metogoM HAZOP. lanee yuntbisatoT
KaXXAyl0 BbISIBIEHHYIO ONACHOCTb MyTEM AOKYMEHTa/lIbHOro 0hOpMIEeHNA BCEX Bbi3BaBLUNX ee NpuynH. Kpome atoro, yuu-
TbIBAOT BCE C/10M 3aL1Tbl, KOTOPbIE NpeoTBpaLlaoT 1160 0cnabnatoT 3Ty onacHoOCTb. 10 3TUM JaHHbIM onpeaensoT 06-
LYl0 Mepy CHWXEHMS pucka W aHanusupylT HeobXo4MMOCTb JasibHeilero ero cHuwxeHus. Ecnn Heobxogumo
fJanbHelillee CHUXEHNe pucka 1 ero npegnonaraeTcsi NPOBOAUTL NyTeM BBefeHUs hyHKLUM 6e3onacHocTu MCBE. To meToa
AC3 nossonset onpefennTb COOTBETCTBYIOLW NI 3TON hyHKUMK YMB.

[laHHOe nNpunoxeHve He CoAepXUT NOAPOGHOro onucaHua MeTofa, a npejHasHavyeHo Ans UNACcTpauun obLmx
NPUHLMMOB ero NnpumeHeHns. bonee noapo6HO meTof onucaH B [8).

F.2 AHanun3 cnoes 3alunTbl

AHaNIN3 XN3HEHHOTO Lnkna 6e3onacHocTu, onpeaeneHHslii B MOK 61511-1. TpebyeT onpegenenus YMNB npu co3ga-
HUKM pyHKumMmn 6esonacHocTn MCB. MeToa AC3. onucbiBaeMblii HUXe, MO3BONAET rpynne, cocTosLeil U3 cneymanncTos
pasHoro npocuns, onpegennts YMNB ana dyHkymii 6esonacHocty MCHE Ha geicTBylowem ob6bekTe. B cocTas rpynnbl fon-
XHbl BXOAWUTbL cnejytowmne cneunanmncTb:
onepartop, MMeLWmnit onbIT paboTbl HA paccmMaTpuBaemMoM npoLecce;

- VHXeHep — 3KCnepT no JaHHOMY npoueccy;

TEXHOOT;

- VHXeHep — cneyunanuct B 06/1acTu ynpas/ieHns npoLeccamu;

crneymanncT no TEXHNYECKOMy 06CNyXUBaHWO annapaTypbl (B TOM YncCne 3/1eKTPUYECKOA), UMEIOLLMIA ONbIT 3KC-
nayarauuv faHHoro npouecca.

- cneynanucT B 06n1acTv aHann3a pucka.

OAMH 13 Y4aCTHUKOB rpynnbl AO/MKEH BbiTb 06y4eH npuMeHeHuto metoga AC3.

WHbopmauusa, Tpebytowascs ansa npuMmeHeHns metoga AC3. COAEpXNUTCS B AaHHbIX, COBGPAHHbIX W MOMYyYEHHbIX B
pesynbTarte NpMMEHeHUs aHanm3a onacHocTu n pa6otocnoco6HocTn (HAZOP). CBA3b Mexay AaHHbIMU, TpebyoLwmnmncs
Ans npumeHeHns AC3. 1 aHHbIMU, MonyyYeHHbIMU MeTogom HAZOP. nokasaHa B Ta6nuue F.1. Ha pucyHke F.1 nokasaHa
TUNU4YHasA hopma, KOTOPYH MOXHO MCNOMb30BaTb NpU NpuMeHeHun metoga AC3.

MeTtog AC3. aHanu3npys onacHble cobbITUs, NO3BONSAET oNpeaennuTb, TPEBYIOTCS M Ha AaHHOM npouecce PyHKLUN
6e3onacHocTn MNCB. 1 ecnu TpebytoTcs, TO NO3BONAET ANs KaXKAOW U3 Takux pyHkUnii onpeaenuTb YMB.

F.3 Bausawuwee cobbiTue

Monb3ysicb 61aHKOM, NpUBEAEHHbIM Ha pucyHke F.1. onucaHue (NocneacTBue) KaxAoro BANSAIOLWEro cobbiTus, no-
nyyeHHoe metogom HAZOP. 3aHocAT B rpacdy 1.

F.4 YpoBeHb TSHXeCcTu cobbiTus

[anee cornacHo Tabnuue F.2 BbIGMPAOT YPOBHU TSHXKECTU BAMSAKOLLETO COObITUS, Manblit (M). cepbesHblit (S) unn
BbICOKMIA <E) — 1 3aHOCAT B rpadiy 2 Ha pucyHke F.1.

Ta6nuya F1— [laHHble, koTopble HAZOP rotosut gna AC3

TpeboBaHua AC3 [laHHble, BbisiBNeHHble HAZOP
WHdopmauna WHopmanms
OnacHoe cobbiTne MocneacTtena
YpoBeHb TAXECTN 0NacHOro cobbITns TsxecTb nocneacTsuii
VcxogHasa npuyvHa MpuunHa
BeposiTHOCTb NOSIBNIEHNSA UCXOAHON NPUUUHBI YacTtoTa BO3HUKHOBEHUSA NPUUNH
Cnou 3awutbl Mcnonb3yemblie cpefcTBa 3aluThbl
Tpebyemoe fononHuTenbHoe ocnabnexHve PekomeHAyeMble HOBble CpeAcTBa 3aluThbl

32



FOCT P M3K 61511-3—2011

F.5 NcxofHble NpuynHbl

Bce NpuumHbl, MHULMUPYIOLLME NOSIBNEHWE ONACHOTO CObbITUS, 3anucbiBaloT B rpady 3 Ha pucyHke F.1. OnacHoe co-
6bITYE MOXET UMETb MHOTO UCXOAHbIX MPUYMH, U BAKHO MEPEUNC/IUTL UX BCE.

5 6 7
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MpumMeuaHne — YPOBHM TAXECTU COObITUA: E — BbICOKMIA. S — cepbe3Hblil. M — Manblii. BO3MOXHOCTb Xa-
pakTepusyeTcsa YnciomM cobbiTuii B rog. [pyrue YncneHHole AaHHble ABAAOTCA CPEAHUMU BEPOATHOCTAMU MPU Hannyuu
3anpoca.

PucyHok F.1 — Ot4yeT no AC3

Tabnuuya F.2— YPOBHM TAXECTN BAUAKOLWEIO COObITUA
YpOBEHb TAXECTU MNocneacTeua

Manebiii yposeHb (M) BosgeiicTBue, nepBoHayasbHO OrpaHMYeHHOe NI0KafbHOW 30HON NOABAEHWA CO6bITMA C
TeHAEeHUMel K pacluvperHuntio NocneAcTBUiA Npu OTCYTCTBUM KOPPEKTUPYIOLNX AeACTBINiA

Cepbe3sHblil ypoBeHb (S) OnacHoe cobblTUe MOXET NPUBECTU K TAXKE/IbIM TpaBMaM Unn K patanbHOMY UCXOAY Kak
B /1IOKaNIbHOI 30He, Tak 1 BHe ee

Bblcokunii ypoBeHb (E) OnacHoe cobbiTue, B NsATb UNK 6onee pas 6osee XecTkoe, Yem cepbe3Hoe cobbiTne
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F.6 BepoATHOCTb NOABMEHUA UCXOLHbIX MPUYUNH

YucneHHoe 3HauyeHne BEPOATHOCTU NOSABAEHNSA UCXOAHBIX NPUYUH, M3MEPSEMOE YC/IOM COBbITUI B rof,. 3aHOCAT B
rpady 4 pucyHka F.1. TunuuHble 3HaYeHWs BEPOATHOCTM nossneHns (0 Takux NpuyvH npusefdeHbl B Tabnuuye F.3. [nA
onpefeneHns BepOSITHOCTWN NCXOAHOW MPUYMHBLI OYEHb BaXKEH OMbIT YNOMUHABLLEKCA rpynnbl CneymanmcTos.

Ta6nuua F.3— BeposiTHOCTb NOSIBNEHWSI UCXOL4HbIX MPUUNH

Huskasn OTKa3s unu cepus 0TKa3oB C O4EHb HM3KOI BEPOSITHOCTLIO MOSIB/IEHUA B TedeHne t< 10~ B rog,
0XWNAAEMOro XU3HEHHOro Lukna o6bekTa, Hanpumep:
- Tpy unu 6onee 0fHOBPEMEHHbIX OTKa30B NPU6GOPOB MK OWNGOK onepaTopa;
- CaMOoMpon3BO/IbHbI OTKa3 OTAENbHOr0 pesepByapa WM MHOro obopyaoBsa-
HUA npolecca

CpegHss OTKa3 Uy cepus 0TKas3oB C HU3KOW BEPOSAITHOCTbIO NOSIBNEHUS B TedeHne oxu- 10~* < f< 10~ B rog
[aemMoro XW3HeHHOro Luukna o6bekTa, Hanpumep:
- OTKasbl pe3epBMpPOBaHHOrO nNpubopa uan knanaHa.
- KOMGUHaLMsA 0Tka3oB NMPUGOPOB 1 OWIMGOK onepaTopa.
- eAVHUYHbIV 0TKa3 He6GObLION TEXHOMOTMYECKON NUHUN NN hUTUHra

Bbicokas OTKas3bl, KOTOPbIX CEAYET OXUAATL B TEUEHNE XMNIHEHHOTO LKA 06bekTa, Ha- 104 < fBrog
npumep;
- yTeuku B npouecce;
- OAMHOUHbIE OTKa3bl NpMGopa WK KnanaHa;
- OWWGKM YenoBeka, cnocobHble NPUBECTM K BbiGpocaM Martepuana

F.7 Cnowu 3awunTbl

Ha pucyHke 2 nokasaHbl MHOTOUYMC/IEHHbIE C/I0M 3aLUTbI, KOTOPbIe 06LIYHO NPUMEHAET ANA NPOMbILLIIEHHbIX NPO-
ueccoB. Kaxablii cnoii 3awmnTbl npeactasnsieT cob6oii COBOKYNHOCTb TEXHUYECKUX CPeACTB U/WAN afMUHUCTPATUBHbLIX Mep.
KOTOpble (PYHKLMOHUPYIOT COBMECTHO C APYrMMU CNOSIMM 3awuTbl. Cou 3alnTbl, KOTOPbI€ BbINO/HAIOT CBOU (PYHKLMK C
BbICOKOV CTeMneHbio HafeXHOCTH, MOTyT CYNTATbCA He3aBUCUMbIMU cnosamu 3awuTsl (HC3) (cm. F.9).

MpoekTHble pelleHns, HanpaBieHHble Ha YMeHbLUEeHNe BO3MOXHOCTU NOABAEHNS UCXOAHBIX COBLITUIA, NpUBEAEHbI B
rpadpe 5 Ha pucyHke F.1. MpumepoM MOXeT CAyXWUTb UCMONb30BaHNe 3alUTHOW pyballky ans Tpybonposoja Wan emMmKoc-
Tn. Takaa py6alluka Ao/KHa NpeoTBpallatb BbI6pOC MaTeprana B ciydyae paspyLlleHus.

B cnepytoueii KonoHke rpadbl 5 Ha pucyHke F.1 npueefgeHa nHdopmaums, ceazaHHas ¢ OCYTI. Ecnu KoHTyp ynpas-
neHus. peanusyemsblii OCYTI. npegoTBpaliaeT NOSBNEHNE ONACHOro CO6bITUA NPU BO3HUKHOBEHWUU UCXOAHbBIX NMPUYWH, TO
€ro B/IMSIHME XapakTepusylT CoKpallleHneM cpefHeli 4acToTbl 0TKa30B NpPU HannyuK 3anpoca.

B nocnepgHeii konoHke rpacbl 5 Ha pucyHke F.1 ykasbiBaeTcs BAUAHWE aBapuitHOW curHanusauuu, kotopas npusne-
KaeT BHMMaHve onepaTopa 1 CTUMyMpyeT ero BMellaTe/ibCTBO B NPOLecc. XapakTepHble BE/IMUYNHbI CpefHeli 4acToTbl OT-
Ka30B NPV HaNM4MM 3anpocoB AN1A YPOBHEl 3awwuTbl npuBeeHsl B Tabnuue F.4.

Tab6nuya F.4— TunnyHole 3HaYeHNs BEPOATHOCTM OTKasa Npu 3anpoce AN C/M0eB 3alnTbl (NpejoTepalleHne n
ocnabnexue)

Cnoii 3aWuTbl BeposTHOCTb 0TKasa npw 3anpoce
KOHTYp ynpaBneHus 1.0x101
Pa6oTa onepartopa (ONbITHOTO 1 B OTCYTCTBME CTpecca) 1.01n10~*pgo 1.0*10O~4
PaboTa onepartopa B ycnoBusix cTpecca 0.5 no 1.0
Peakuus onepaTopa Ha aBapuilHylo CUrHaNN3aLnio 1.0 x t0*1

[aBnexHne BHyTpW cocyja NpesblllaeT MakcumasibHO BO3- 10™ unm meHblle, eC/in COXpaHAeTCcsa Le/I0CTHOCTL eMKOC-
MOXHOE. Bbl3blBAaEMOE BHYTPEHHUMW U BHELIHUMU NPUYN- TW (T. €. KOPPO3UA NOJ KOHTPOSIEM, UHCMEKLMIO N 06CNYXN-
Hamu BaHVe NpoBOAAT COrNIacHO pacnucaHuio)

F.8 lononHutenbHoe ocnabnexHune

Ocnab6nstwlLyne cnon OTHOCAT K OAHON U3 Tpex KaTeropuii — MexaHudeckme, CTPYKTYpHble 1 npoueaypHble. Mpume-
paMu MOryT CNyXUTb:

- cbpoc faBneHus;

- orpaxgeHus.

- OrpaHWYeHHbI gocTyn.
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Ocnab6nstwLlne cnov MoryT yMeHbLNTb TSXEeCTb HeXenaTenbHoro cobbiTvsA, HO He NpefoTBpaLlaloT ero nosse-
HUs. Mpumepammn MOryT CAyXWUTb:

- cucTema noxapoTyLleHUs NPy NOSB/IEHUN OTHA WK [bIMa;

- noxapHas curHanusauus;

- Mepbl N0 3BakyaLuu nepcoHana.

Ipynna cneynanucTos, 3aHumawowasca AC3. fo/KHa OnpeennTb Be/IMYMHbI HacToTbl OTKA30B Mpy 3anpocax Anis
BCeX 0CNabnsaLWwmx cnoes 3awmnTbl 1 NEpPeYncnnTb Ux B rpade 6 Ha pucyHke F.I.

F.9 He3aBucumble cnov 3alunThbl

HC3 3aHocAT B rpadyy 7 Ha pucyHke F.1.

[na Toro 4To6bl CNOI 3aWNTLI CUUTASICA HE3ABUCUMbIM, OH AO/KEH YO0BNETBOPSATL CAEAYIOLWNM KPUTEPUAM:

- 3awuTa fokHa obecneynBaTb 3HaunTenbHoe (MUHUMYM B CTO pas3) CHUXEHWe onpeAeneHHoro pucka.

- YHKUMS 3aWnThl JO/DKHA BbINMOHATLCA C BbICOKOI CTeneHbio rotoBHocTh (0.9 n 6onee);

- Cnoii 3awWwuTbl Ao/MKeH o6nagaTte CnefylowmnuMn BaXHbIMU XapakTepucTukamu.

a) cneymndunyHocTe — HC3 npoekTupyeTtca cneyunanbHO Aas Toro, 4tobbl NpeAoTBpaTuTb MM ocnabuTb nocnepa-
CTBUA KOHKPETHOI NOTEHLManbHO onacHoi cutyauun (Hanpumep, HeynpasnseMas peakuus, BbiI6poC TOKCUYHOTO MaTepu-
ana, pasrepmeTusauua annapata, noxap). [MpUYMH BO3HMKHOBEHMSA 3TO ONACHOW CuTyauuu MOXeT 6biTb MHOro, W.
cnepoBaTenbHo, gelictBue HC3 MoXeT NPoMcXoAnTb N0 MHOTUM CLEeHapusaMm, BbI3BaHHbIM MHOTOUYNCNEHHBIMU UCXO4HBIMU
cobbITUAMY;

b> He3aBucMMOCTb — HC3 He 3aBUCUT OT APYTUX C/I0EB 3alLKTbl, CBSAI3AHHbIX C TOM Xe BbISIB/IEHHOW ONACHOCTbIO;

C) HaJeXHOCTb — MOXHO paccunTbiBaTb, YTo HC3 6yAeT BbIMOMHATL NpefjHasHauyeHHble Aas Hero yHKLWUmn, ecnu
npu ero NPoeKTMPOBaHNM yYMTLIBAIOT Kak C/yvaiiHble, Tak U cucTematuyeckme oTkasbl;

d) npoeepsiemocTb — HC3 gonmxeH obneryatb NpoBefeHne peryaspHoro noATBepXAeHNs COOTBETCTBUA (DYHKL NI
3awWmnTbl. Mpn 3TOM HEO6XOAUMbI MPOBEPOUHbIE UCMbITAHUA U 06CYXMBAHNE CUCTEMbI 6€30MacHOCTU.

TonbKo Takme CNow 3aluTbl, KOTOpble MPOWAYT UCMbITAHWA Ha COOTBETCTBME TpeboBaHMsIM paboTocnocobHOCTH,
cneunduUUHOCTN, HE3ABUCMMOCTU, HAAEXHOCTH 1 NPOBEPAEMOCTM, MOTYT BbITb PACCMOTPEHbI Kak He3aBUCUMbIE.

F.10 BepOoSATHOCTb BO3HWKHOBEHWNSA NPOMEXYTOUYHOIO CO6bITUSA

BepoATHOCTb BO3HUKHOBEHMWS MPOMEXYTOYHOI0 CO6bITUSA NOACHNTLIBAIOT YMHOXEHWEM BEPOATHOCTU NOABAEHUS UC-
XOZHOW npuunHbl (rpada 4 Ha pucyHke F.1) Ha 3HaYeHVe BEPOSATHOCTM OTKasa Npu Ha/mummn 3anpoca A5l CNoeBs 3awuTbl 1
ocnabnenus (rpadbl 5. 6 1 7 Ha pucyHke F.1). HalijeHHOe 3HauyeHVe nmeeT pasMepHOCTb Yncna cobbiTuii a rog. ero 3aHo-
cAT B rpadpy 8 Ha pucyHke F.1.

Ecnu BEpOATHOCTb MPOMEXYTOYHOrO COOLITUS MeHbLUe, YHeM KOPNOPaTUBHbIV KpUTEPWil N5t COBLITWIA 3TOTO YPOBHSA
TSXKECTW, TO AOMONHUTE NbHbIE C/IOMN 3alWTbl He TpebytloTcs. [anbHellee CHKeHNe pucka cnegyeT NPoBOANTbL C yHETOM
3KOHOMWYECKO LenecoobpasHocTu.

Ecnn BepoATHOCTb NPOMEXYTOUHOr0 Co6bITMA 6oNbLUe, YeM KOPNOPaTUBHbIA KpUTEPUii AN1S COBLITWIA 3TOTO YPOBHSA
TSXeCTW, To TpebyeTcs AanbHelilee cCHMXeHWe pucka. MNepes TeM Kak pelwnTb BOMNPOC O BBEAEHUW [LONOMHUTENbHOrO
cnos 3awuTsbl B Buge MNCBE. cnegyeT paccMOTpPeTb BO3MOXHOCTb MCMO/Ib30BaHWNA METO0B U peLleHnii, obecneynBatoLwmnx
60/bLYyt0 6€30NacHOCTb. [pn 3TOM faHHble Ha pucyHke F.1 06HOBAAIOT, NPOU3BOAAT NepecyeT BEPOATHOCTY NOSABNIEHUSA
NPOMEXYTOUYHOr0 COObITUS U CpaBHEHWE HAWAEHHOro 3HAYeHNUs C KOpNopaTUBHLIM KpUTepmem.

Ecnn BeNM4nMHy BEpOATHOCT BO3HUKHOBEHMWSI MPOMEXYTOYHOro COBbITUS He yAaeTcsi caenaTb MeHblueld, YeM Kop-
nopaTuBHbI KpuTepwuii, To TpebyeTca npuMeHnTb MCH.

F.11 YpoBeHb NONHOTHI hyHKUMN 6e3onacHocTu MNCH

Ecnun okasbiBaeTcs HE06X04MMbIM BBECTU HOBYIO pyHKUMIO 6e3onacHocTu MCB, To cneayeT nogcuvtaTtbh Tpebye-
Mblli ypOBEHb €€ NONHOTHI. [115 3TOro BeNIMynNHY KopnopaTUBHOTO KpUTEpUs ANA 3a4aHHOTO YPOBHS TSHXKECTU COBbITUA HYX-
HO pasfenMTb Ha Be/IMYMHY BO3MOXHOCTW MOSIBIEHUS NMPOMEXYTOYHOro cobbiTua. CpefHee 3HauvyeHWe BEepOATHOCTU
oTkasa (BOH3co) npu Hannuuu 3anpoca Ana yHkunm 6esonacHoctn MNCE. nexatliee HUXe HalijeHHoro a pesynbTare fe-
NleHNsa 3HauYeHus, NPYHUMAIT Kak makcumanbHoe Ans MCB u 3aHocaT B rpadyy 9 Ha pucyHke F.I.

F.12 BepoATHOCTb ocnabneHns BAMAOLWETO COObITUA

[anee noacynTbIBalOT 3HAYEHNE BEPOATHOCTU ocnabneHns BnusLwero cobbitusa. [ns aToro 3HaveHus rpad 8 n 9 Ha
pucyHke F.1 nepeMHOXaloT 1 pe3ynbTaTt BHOCAT B rpadhy 10 Ha pucyHke F.1. 3Ty npoueaypy NpoAo/XatT A0 TeX MOp. Moka
rpynna cneuuannucToB He paccunTaeT BEPOATHOCTY ocnabneHns cobbliTuii Ans BCex 06HApYXEHHbIX BIMSIOLLNX COObITWIA.

F.13 MonHbIiA puck

B kayecTBe 3ak/04UNTENLHOrO Wara cfegyeT CAOXUTb BEPOATHOCTU 0cNabneHunst BANAKOLWMUX CoO6bITUIA ANa BCex co-
6bITWIN C CEPbE3HBIMU 1 BbICOKAMUN YPOBHSAMM TSXXECTU, BbI3BAHHBLIMW OAHOM 1 TOW Xe onacHoCTbi0. Hanpumep, BepoATHOC-
TV ocnabneHns BAWAKLWNX COBbLITUIA ANA BCEX COBbLITUIA C CEPbE3HbIMU U BbICOKMMU YPOBHAMMW TSXKECTMW, Bbl3BaHHbIX
noxapom, C/I0XMTb U UCNoNb30BaTh B (hopMysie Buga:

puck haTanbHoro ncxoda npu noxape = (obLias BepPOATHOCTb 0cnabneHns
B/IMAIOLWMX COOBITWI, CBA3AHHbIX C BbIGBPOCOM BOCM/AMeEHS0LLErocs

matepuana) * (BeposiTHOCTb BO3ropaHusi) K (BepoATHOCTb Npe6biBaHWs
nofeil B onacHoO 30He) X (BEPOATHOCTL (haTasibHOro Ucxofa npu noxape).
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[lanee cnegyeT cNOXUTb BEPOATHOCTU OCNabeHUst BASAIOLWMX COOLITUIA ANA BCex CO6bITUIA C Cepbe3HbIMU U BbICO-
KAMU YPOBHAMMU TAXECTU, CBA3AHHbIX C BbIBPOCOM TOKCUYHBIX MaTtepuanos, U UCNOMb30BaTb B aHaNOrMYHON hopmyne:
puck haTasibHOro ncxoAa npu Bolbpoce TOKCUYHbIX MaTtepuasnos = (obwas
BEPOATHOCTb 0CNabneHna BAUSAIOLWNX COObITUIA, CBA3AHHbIX C TOKCUYHBIMU
BbiGpocammn) X (BeposiTHOCTb Npe6biBaHWA NtoAeli a onacHoi 30He) * (BepOSITHOCTb
daTtanbHOro ucxofa BcneAcTsmMe TOKCMUYHOTO Bbibpoca).

JKcrnepTHas OLeHKa cneuuanncTa no aHanansy pUCcKoBs 1 3HAHUSA TPYNMbI CNeLVanncToB UrpatT BaXHYO Posib B YTOY-
HEHUW 1 ajanTauuy NnepeyncieHHbIX Bbille nokasaTteneli a @opmynax K ycrioBUAM M NpakTuke paboTbl 06bekTa, a Takke K
obLecTBy, nojsepraeMomMy onacHocTU.

Tenepb MOXHO ONpeAennTb MOHbIA PUCK ANA KOPNOpauun, CBA3aHHbIN C AaHHbIM npoueccoMm. s atoro cnegyeT
06BbeMHNTL pe3ynbTaTbl, MO/yYEHHbIe pacyeTHbIM NyTeM Mo NPUBEAEHHbLIM Bbille hopmynam.

Ecnn nonyyeHHoe 3HavyeHne COOTBETCTBYET KOPMOPaTUBHOMY KPpUTEPUIO A1 nMepcoHana, nojseprawLeroca onac-
HOCTW. UM MeHbLle ero. To AC3 MOXHO cunTaTb 3aBepLueHHbIM. OHaKko NOCKO/IbKY NepcoHasn MOXeT nojAsepraTbCs puUcky
Takxe Co CTOPOHbI APYrMX yCTAHOBOK U MPOEKTOB, TO NpeAcTaBnseTca pa3yMHbIM NPOBeCTV AanbHeliwee ocnabnexnve n
CHIKEHMNE pUCKa, eC/IM 3TO OKaXKETCH IKOHOMUYECKN ONpaBAaHHbIM.

F.14 TMpumep

Hwuxe npusegeH npumep npumeHeHns MetToAonornn AC3 No OTHOLEHWI0 K ONaCHOMY COGbITUIO, BbISIBIEHHOMY Me-
Toaom HAZOP.

F.14.1 Bnuswuiee cobbiTUe NYPOBEHb €r0 TAXECTU

MycTb ¢ nomouwbio metoaa HAZOP BbIAB/IEHO, YTO OTK/IOHEHME BbLICOKOTO [JaBfIEHUsA B peakTope nosvMepusaunu
nepuoAmnYeckoro AeicTensa ABNSETCA OnacHbIM CoGbITEM. PeakTop 13 HepxaBeloLiell cTanu coefJuHeH nocnepoBaresb-
HO C HacaA04HO KONIOHHOW 13 NnacTMacchl, apMUPOBAHHOW CTaIbHOWM HUTBIO U KOHAEHCATOPOM, BbIMOSIHEHHbIM U3 HEPXa-
Bewlleil ctanu. TpewumHa B apMUPOBAHHOW Hacaf0u4HOW NaacTMaccoBOl KO/IOHHE MOXeT NpMBECTU K BbiGpocy
BOCM/IaMEHAIOLLErocs rasa. 4ro. B CBOIO 04Yepe/ib, MOXET Bbl3BaTb MOXap Npu HaM4Mn UCTOUYHUKA BOCMTaMeHeHuna. Mpyn-
na cneymanncToB, Nosb3ysck Tabnuueli F.2. ycTaHOBUNA, YTO COGbITUE OTHOCUTCSA KYPOBHIO TAXECTU S (CepbesHblii), no-
CKOJIbKY OHO MOXET MPUBECTU K CepPbe3HbIM TpaBMaMm 1 faxe atasbHOMY UCXOAY B ONACHOI 30He. Brmsiowee cobbiTne u
€ro TAXEeCTb BHOCAT COOTBETCTBEHHO B rpadbl 1 1 2 Ha pucyHke F.1.

F.14.2 VicxofHble NPUYUHbI

MeTtogom HAZOP 6binn 3ahKCUpoOBaHbl ABe WCXOAHbIE NPUYMHBI NOBbILEHUS faBfeHWs: npekpalyeHne nogauu
oxnaxgatouieii BoAbl B KOHAEHCATOP M 0TKa3 KOHTypa ynpaBfieHus napom B peakTope. O6e 3T NpUYMHbI BHECEHbI B rpa-
dy 3 Ha pucyHke F.1.

F.14.3 BepoATHOCTb UCXOAHbIX COBbITUIA

MpekpalleHne nogayn oxnaxjarnlieli Bogbl Ha faHHOM NPeAnpUATAN NPOUCXOANT, Kak NokasbiBaeT NpakTuka, oAnH
pa3 a 15 neT. [pynna uccnegosateneii B ka4ecTBe KOHCEPBATUBHON OLLEHKM MPUHANA, YTO NpekpaLeHne nogadv oxnax-
Jatoleii Boabl nponcxoant oanH pas B 10 neT. B rpadyy 4 Ha pucyHke F.1 BHOCAT 3HaueHue 0.1 cobbiTus B rog. MNpegcras-
naeTca pasyMHbIM NPOCAEeAUTb [0 KOHLA BAUSHWE 3TO NPUYMHBI U Wb 3aTeM 06paTUTLCA K pYroi npuymHe — K oTkasy
KOHTypa ynpas/ieH!s napom B peakTope.

F.14.4 TpoeKTupoBaHue CM0EB 3aLlinTbl

30Ha npouecca 6blna CNpoeKkTpoBaHa B COOTBETCTBUM C MPUHATON knaccudukaumnein NnpuMeHeHUs 3neKTpuyeckoro
060pyj0BaHNA BO B3pbIBO3aLLMLLEHHbIX 30HAaX, U A1 Hee peann3oBaH naH ynpasneHuss 6e30nacHoCcTbio. OgHUM U3 ane-
MEHTOB 3TOr0 NNaHa ABMAETCS ynpaB/eHne NpoLefypoit 3amMmeHbl aneKkTpuyeckoro o6opyaosaHuns. Mo oueHke rpynnsl AC3.
puCk BOoCcnaMeHeHus cHkaeTcs B 10 pa3 6narogapsa ynpasneHuio npoueaypamu 3ameHbl. CnefoBartenibHO, BIUSHAE 3TOT0
thakTopa paBHo 0.1. 3TO 3HaYeHWe BHOCAT B KOMOHKY «O6Liee NpoekTupoBaHue npouecca» rpadbl 5 Ha pucyHke F.1.

F.14.5 oCcyn

BbiCcOkOe faB/ieHne B peakTope COMpPOBOXAAETCA BbICOKO Temnepatypoit. B OCYI npeaycMOTPEH KOHTYp ynpas-
NleHns. KOTopbI M3MeHAeT nodady napa B pyballky peaktopa B 3aBUCMMOCTY OT Temnepatypbl B peakTope. Ecnu Temnepa-
Typa B peakTope npeBsblllaeT 3ajaHHoe 3HavyeHue, To OCYI npekpatuT nogady napa B pybaluky peaktopa. Tak Kak
npekpaltyeHve nogayun napa cnocobHo NnpefoTBpaTUTL BbiCOKOE AaBneHune, To OCYI aBnsietca cnoem 3awunTel. OCYM aB-
NsAeTCcsA OYeHb HafeXHOW LnpPOoBOI CUCTEMOV ynpaBieHns, n onepaTuBHbIA NepcoHan HUKorga He Habnwgan oTkasa, B
pesynbTaTe KOTOporo nepectan 6bl paboTaTh KOHTYpP ynpaBneHus Temnepartypoii. Fpynna AC3 npuHuMaeT pelleHne, YTo
cpefHsAs BepOSATHOCTb OTKa3a Npu Hannumm 3anpoca coctabnseT 0.1. n BHOCUT 3HaveHue 0.1 a konoHky «OCYT» rpadbl 5
Ha pucyHke F.1 (0.1 — 3TO MMHUMaNbLHO AONYyCTUMOE 3HavyeHne ana OCYI).

F.14.6 ABapwiiHas curHanusauus

CucTeMa UMeeT B CBOEM COCTaBe faTuuk pacxofa oxnaxaawlleii Boabl B KOHAeHcaTop. DTOT AaTUMK NOAKIIOYEH K
pasHbiM Bxogam OCYI v KOHTpoiepa perynvpoBaHuna Temnepartypbl. Mpy Masiom NOTOKe oxnaxjaroueli BoAbl B KOHAEH-
catop cpabaTbiBaeT aBapuiiHas curHanusauusa, Tpebytlias oT oneparopa BMellaTbCs B XO4 npouecca v nepekpbiTe no-
fAayvy napa. ABapuiiHas curHanusaums MoXeT CUATATbCA CMI0eM 3alluThl, Tak Kak OHa pasmellaeTcs B 4pyrom rno oTHolle-
HUIO K KOHTYPY perynvpoBaHunsa temnepatypbl KoHTponnepe OCYTI. N'pynna AC3 npuHMMaeT pelueHue, Yto U B 3TOM C/ly-
Yae CpefHIol0 BEpPOSATHOCTb OTKasa Npu 3anpoce MOXHO NPUHATHL pasBHON 0.1. Tak Kak onepaTop BCerfja HaxoguTcs B
onepaTopckom noMeleHnn. 8 KonoHky «CurHanusauus» rpadbl 5 Ha pucyHke F.1 3aHOCAT 3HauveHue 0,1.
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F.14.7 lononHuTenobHoe ocnabnexHune

Bo Bpemsi paboTbl yCTaHOBKM AOCTYN B paboyyto 30Hy orpaHuyeH. O6cnyxmBaHme NpoM3BoAAT TO/IbKO 8 Te nepuo-
[bl. Korga obopy/oBaHme 0CTaHOB/IEHO U OTK/IOYEHO. MnaH 6e3onacHoOro BefeHus npouecca TpebyeT, 4To6bl BCe NuLa,
He OTHOCALLMecs kK onepaTMBHOMY MepcoHasny, oTMevYanncb Npy Bxoge B paboyee nomeLleHve 1 Nnpegynpexaann 0 CBOeM
npuxoge oneparopa. Fpynna AC3 nonaraeT, 4TO Ha/iMune Takux YCUIEHHbIX OrpaHnyeHnii oCTyna npuBOAUT K CHUXEHUIO
pvcKa A4n1a onepaTtMBHOro nepcoHasna Ha nopsgok. Noatomy B rpady 6 BlononHuTenbHoe ocnabneHve, orpaHnyeHne foc-
Tyna» Ha pucyHke F.1 BBOAAT 3HayeHune 0.1.

F.14.8 HeszaBucumsblii cnoii 3awutsl (HC3)

PeakTtop o6opyaoBaH npefoxpaHuUTe/lbHbIM K/lanaHoM, pacCUMTaHHbIM TakuM 06pa3om, 4Tobbl NPONyCcTUTbL BeCb
06bem rasa, o6pasoBaBsLUEroCs 3a Nepuoj NoBbILLEHNA TeMNepaTtypbl U AaBeHNs, BbI3BAHHOTO OTCYTCTBMEM OX/1aXAato-
et Boapl. [lanee c yueToMm 3anacoB 4 cocTaBa mMaTtepuana Gbin OLEHEH Bkaj NpesoxpaHUTeNbHOro knanaHa B CHUXe-
Hue pucka. T[loCKonbKy npefoxpaHUTeNbHbIi KknanaH HacTpOeH Ha [aB/ieHne HWXe pacyeTHOro [JasieHus
¢hnbeprnaccoBoit KONOHHBI 1 OWMGKa onepaTopa, B pesynbTaTe KOTOPOii KOIOHHA BO BpeMsi pa6oTbl Gblia 6bl U3onnposa-
Ha OT NMpeAoXpaHMTeNbHOro knanaHa, HeBO3MOXHa, NpeAoXpaHUTeNbHbIV knanaH paccMaTpuBaeTcs Kak CNoii 3aluThbl.
Cam npefoxpaHuTesnbHbI KnanaH AeMOHTUPYIOT U UCMbITbIBAIOT KaXAblli rod. U HY pasy 3a 15 neT paboTbl He Habnoaa-
nocb 3abuBaHnAa knanaHa WM cMexHbix Tpy6. Tak Kak npeAoxpaHuTenbHbIA knanaH cooTBeTcTByeT Kputeputo HC3. To
oLeHKa cpefHell BEPOATHOCTM OTkasa Mpu 3anpoce npuHaTa paBHoi 0.01 n coOTBeTCTBYIOLLIEE 3HAYEHME 3aHEeCEeHO B
rpadyy 7 Ha pucyHke F.1.

F.14.9 BO3MOXHOCTb NPOMEXYTOUYHOTO CO6bLITUA

Yucna, 3aHeceHHble B NepByl CTPOKY BCex rpad, nepemHoxarT u pesynbTar 3aHOCAT B rpady 8 «BeposiTHOCTb
NPOMEeXYTOYHOro co6bITUS» Ha pucyHke F.1. Npon3BefeHne aTux BENNYMH B HACTOALEM npumepe cocTaenseT 10-;.

F.14.10 NCb

OcnabneHne n CHUXeHWe pucka, NosiydeHHble 6narogaps CA0AM 3aliWTbl, OKa3blBAOTCA AOCTATOYHbLIMU, YTOOLI
Y[,0B/IeTBOPUTHL KOPNOpaTUBHOMY KpUTeputo. MOXHO, oAHaKo, Nony4nTb AanbHelwee ocnabneHne, npuyeM npu MuHM-
MasibHbIX 3aTpaTax, MoCKOJIbKy B CUCTEME NPefYyCMOTPEHbI AaTUnK AaB/NeHNs B COCy/e, a TakKe COOTBETCTBYIOLAn CUTHa-
nusaumnsa B OCYI. pynna AC3 npuHMMaeT pelleHne BBECTU JONONHUTENbHY (hyHKUmMio 6esonacHocTu MNCB. koTopas
COCTOUT U3 BblK/lOYATENA U pene, NnpekpalaoLx nogavy nuTaHnsa Ha CONeHOUAHbIN knanaH, CBA3aHHbINA C kKnanaHom Ha
NMHWKM nofauun napa B py6alluky peaktopa. dta dyHkuua 6e3onacHocTu MNMCE uMeeT HWU3WKI ypoBEHb NOMHOTLI 6e3onac-
HoCTu (¥YT16 1). n ee cpeHAs BEepOATHOCTb OTKa3a npwu 3anpoce pasHa 0,01. 3HayeHune 0.01 BHOCAT B rpady 9 *>YIb dhyHK-
uun 6esonacHoctn MCB» Ha pucyHke F.I.

3aTeM paccyuTbiBalOT BEPOATHOCTb OCnabneHns BAUAIOLLEro co6bITUA. 3TOro fOCTUralT NyTeM NEPeMHOXEHUs
yncen B rpadpax 8 n 9. PesynbTar, paBHblii 1x 10'®, 3aHOCAT B rpady 10 Ha pucyHke F.I.

F.14.11 Cnepywouwasn yHkuna 6esonacHocTtu MNMCB

3atem rpynna AC3 paccMmaTpuBaeT BTOPYH MCXOAHYI0 NPUYMHY (0TKa3 KOHTypa ynpas/ieHns pacxofom napa B peak-
Tope). BeposATHOCTL OTKa3a ynpas/siolWero knanaHa onpegensaoT no Taénuue F.3 n B rpady 4 «BepoATHOCTb NOSABNEHUSA
VCXOAHOV NPUYMHBI» Ha pucyHke F.1 BHocAT uncno 0.1.

Cnou 3awuTbl, NPesycMOTPEHHbIE NPU NPOEKTMPOBaHWM npouecca, aBapuitHas curHanusauus, JOnoNHUTENbHOE
ocna6nexune n NCb — Bce 3TO Takke CAYXUT 3alUTOl NPKU OTKa3e KOHTypa ynpasneHus napom. EAMHCTBEHHbI OTCyT-
CTBYOLWMIA cnoli 3awmuTel — 370 OCYT. pynna AC3 paccunTbiBaeT NPOMEeXyTOUHYH BepOATHOCTb (1 * 10*8) n BeposT-
HOCTb OcnabneHus Brauswero cobbitua (1 x 1(H>). 3TM BenuUMHbl BHOCAT COOTBETCTBEHHO B rpadbl 8 u 10 Ha
pucyHke F.1.

pynna AC3 6yaeT npofomxaTb aHain3 o Tex nop. noka He 6yAyT pacCMOTPeHbl BCE OTK/IOHEHUS, O6Hapy>XeHHble
meTtogom HAZOP.

3aknounTeNbHbIN War — C/I0XeHNe BEpOATHOCTeN ocnabneHns BANAIOLWNX COBbITUI ANA COOLITUI C Cepbe3HbIMU
N BbICOKAMW YPOBHAMU TSHKECTU, KOTOPbIE BbI3BaHbI TOW )€ ONacHOCTbIO.

B HacToswem npumepe, ecnu 6bl 4018 BCero npouecca 6b110 BbiSBEHO TOIbKO 0HO BAusioLee cobbiTe, 3Ta BENn-
ynHa 6blna 6bl paBHON 1.1». KO-8. Tak Kak BEpOATHOCTb BOCM/IaMeHeHMA Gblna paccuntaHa no gaHHeiM npoekta (0.1). a Be-
POATHOCTbL Npe6blBaHMs NoAeli B ONacHoi 30He € y4eTOM A0N0HUTeNbHOro ocnabnenuns coctasnseT <0.1). To ypaBHeHne
Ansa pucka aTasbHOro UCXoAa, BbI3BAHHOTO MOXapoM, CBOAUTCSA K cnefyoLemy:

puck chatanbHOro ncxopda ot noxapa = (obuias BepoATHOCTb ocnabneHus
B/IMAIOLWMX COObITWI, CBA3AHHbIX C BbIGBPOCOM BOCM/IAMEHSOLLErocs

MaTepuana) * (BeposiTHOCTb NosyyeHus dpaTanbHOK TpaBMbl Npu noxape)

UAn puck patanbHoro ncxoga ot noxapa = (1.1 * 10™) x (0.5) =5.5 * 101

3TO YNCNIO HIXKE KOPNOPATUBHOIO KpUTEPUS AN AaHHOW ONacHOCTU, U fanbHelillee CHUXEHNE pucka He aBaseTcs
3KOHOMUYECKN onpaBAaHHbIM. Takum o6pasom, paboTy rpynnbl AC3 MOXHO cuuTaTb 3aBepLUEHHON.
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Mpunoxenne JA
(cnpaBouHoe)

CBefieHns 0 COOTBETCTBUM CChISTOUYHbIX MEXAYHAPOA4HbIX
CTaHAapTOB CChINIOYHLIM HaLMOHaNbHbLIM CTaHaapTam Poccuiickoii ®egepauum

Tabnuuya [AA1L

O603HaYeHNE CCbINIOYHO CreneHb O603Ha4eHMe 1 HaMMeHOBaHNE COOTBETCTBYIOLLETO HALMOHa/IbHOK
MeXyHapoHOro cTaHaapTa COOTBETCTBUA CTaHfapTa
M3K 61508 IDT FOCT P M3K 61508—2007 «®yHKUMOHanbLHasA 6e3onacHocTb

CUCTEM 3NIEKTPUYECKUX, INEKTPOHHBIX, NPOrPaMMUPYEMBbIX 3SEK-
TPOHHbIX. CBSI3aHHbIX C 6€30MaCHOCTb0*

M3K 61511-1 IDT FOCT P M3K 61511-1—2011 «be3onacHoCTb OyHKUNOHANbHASA.
Cuctembl 6e30macHOCTV NPUOOPHbIE ANA MPOMbIWIEHHbIX MPO-
ueccoB. YacTb 1. TepMuHbl, onpeaenerHus n TexHnyeckne Tpe6o-
BaHNA»

M3K 61511-2 IDT FOCT P M3K 61511-2—2011 «6e30nacHOCTb OYHKLMOHA/IbHAS.
Cuctembl 6€30MacHOCTU NPUGOPHbIE AN NPOMbILIIEHHBIX NPO-
yeccoB. YacTb 2. PykoBOACTBO No npumeHeHnto M3K 61511-1»

M3K 61508-5 IDT FOCT P M3K 61508-5—2007 «®PyHKUMOHanbHaa 6e30nacHoCTb
CUCTEM 3EKTPUYECKNX, INEKTPOHHBIX, NPOrpaMMUpyeMbIX 3/1ekK-
TPOHHbIX. CBA3@HHbIX C 6e30nNacHOCTbI0. YacTb 5. PekomeHgaumu
no NPUMeHeHWI0 MeTo0B onpefeneHns ypoBHei NonHoTLl 6e30-
nacHOCTU»

MpumeuaHune— B HacTosAwei Tabnuuye nUcnonb3oBaHoO cleayloliee ycnoBHoe o603HaveHne cTeneHn cooT-
BETCTBUA CTaH4apTOB:
- IDT — naeHTUYHble cTaHdapThl.
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KomnbloTepHas BepcTka B.U. MpuujeHko

CpaHo B Ha6op 02.11.2012. MoanucaHo B neyaTsh 22.11.2012 dopmat 60x84'/,. FapHutypa Apunan. Ycn. ney. a. 5.12.
Yu.-napg. n. 4.70. Tupa* 93 ak3. 3ak. 1052.

eryn «CTAHOAPTUH®OPM*. 123995 Mockea. FpaHaTHblii nep.. 4
www.gostanfo.ru info@ gostinfo.ru
Ha6paHo Bo ®I'YMNM .CTAHOAPTUH®OPM» Ha M3BM
OTneyaTtaHo B punuane ®ryrn .CTAHOAPTUH®OPM» — Tun. «MOCKOBCKWI neyaTHWk». 105062 MockBa, J/ISsnuH nep.. 6.
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