PEAEPAJIBHOE AFEHTCTBO
Mo TEXHNYECKOMY PEI'YTMPOBAHNIO N METPONOT NI

HALMOHANBbHBIN rOCT P
CTAHOAPT EH 15233-
POCCUINCKOW 2013
OELEPAL NN
METOAON0IMM4

OLEHKW ®YHKUMOHA/IbHOW BEE3OMNACHOCTW CUCTEM
SAWNTDBI 4NA NOTEHUMANBHO B3PbIBOOIMNACHbLIX CPE/A

EN 15233:2007
Methodology for functional safety assessment of protective systems
for poteitially explosive atmospheres

(IDT)

M3paHue ouunansHoe

MockBsa
CTtaHpap TUHGhOp M

2013


http://www.stroyinf.ru/sertr.html

FOCT PEH 15233-2013

MpeavcnoBue

1 NOArOTOBJ/IEH ABTOHOMHOW  HEKOMMEPYECKOW  HaUMOHasIbHOM
opraHusaunein «Ex-ctaHgapt» (AHHO « Ex-cTaHAapT») Ha OCHOBE COGCTBEHHOIO
ayTEHTMYHOro NepeBofa Ha PYCCKUIA f3blK CTaHAapTa, yKa3aHHOro B nyHKTe 4

2 BHECEH TexHunyeckum KomuTeToM Mo craHgaptmsaumm TK 403
«ObopyaoBaHue an1a B3pbiBoonacHbIX cpef (Ex-o6opypoBaHue)»

3 YTBEPX/JAEH W BBEJAEH B AENCTBPLE Mpukasom ®efepanbHOro
areHTCTBa Mo TEXHWYECKOMY PeryiivpoBaHui0 M METposiornu ot 22 Hosabpsa 2013r.
Ne 1723-ct

4  HacToswmii  CcTaHAapT  WAEHTUYEH  PErMoHaNbHOMY  CTaHAapTy
EH 15233:2007 «MeTof0NOrNs OLUEHKN (YHKUMOHANbHON 6e30MacHOCTN CUCTEM
3aWmThl AN NOoTeHuManbHO B3pbiBoONacHbIX cpea» (EN 15233:2007 «Methodology
for functional safety assessment of protective systems for potentially explosive

atmospheres»)
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5 BBEJAEH BIEPBbIE

MpaBuna  NPUMMEHEHMS  HACTOSWEro CcTaHgapTa YCTaHOBNEeHbl B
FOCT P 1.0 —2012 (pasgen 8). VH(opmauuss 00 M3MEHEHUAX K HacTosLemy,>
cTaHgapu’ nybamkyeTcs B e>XKerogHom (Mo COCTOSHWUIO Ha 1 siHBaps TeKyLllero
roga) MH(OPMALMOHHOM YyKazaTene «HauuoHanbHble CTaHAapThbli», a
ohmymanbHblii TEKCT U3MEHEHWIA 1 MOMPABOK - B eXKEMECAYHOM MHGOPMaLMOHHOM
yKkasaTene «HawoHanbHble cTaHZapTbl». B cnyyae nepecmoTpa (3ameHbl) wau
OTMEeHbl HaCTOAWEro cTaHaapTa CoOTeeTCTeyKolWee yBefoMNeHne 6yaeT
onyb6nMKoBaHO B OAM>KAiALLEM  BbIMyCKe e>KEMECSAYHOr0  MH(OPMALIMOHHOTO
ykazaTens «HaunoHanbHble CcTaHgapTbu>. COOTBETCTBYyWOWAs WHGpopMauus,
yBeAOM/EHNE W TEKCThbl pasMelalnTcqd TakXKe B WH(HOPMAaUWMOHHOW CcucTeme
00L1ero nonb3oBaHMs - Ha ouLUNanbHOM CailTe HaLUWOHANLHOTO opraHa PoccuiicKoi

depepauym No cTaHAapTU3aUMU B CETU VIHTEpHET

Mpy NPUMEHEHUN HACTOSLLEro CTaHAapTa PEKOMEH/YeTCs UCNOIb30BaTh
BMECTO CChI/IOYHbIX MEX/AYHapPOAHbIX CTaHAapTOB COOTBETCTBYHOLLNE UM
HalMOoHa/bHble cTaHAapThl Poccuiickoli depepaumm, cBeeHNs 0 KOTOPbIX

npuBefeHbl B JOMOMHUTENILHOM MPUAoXKeHun JA

© CraHgapTuHgopm, 2013

HacTtoswwmin ctaHAapT He MOXeT OblTb  MOMHOCTbID  WAM  YaCTUYHO
BOCMPOW3BEAEH, TUPAXKMPOBAH 1 pacnpoCcTpaHeH B KayecTBe ouLManbHOro M3gaHns
6e3 paspewieHns degepanbHOr0 areHTCTBA MO TEXHWYECKOMY PEry/MPOBaHUIO U

METPOIOrMn
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BBegeHne

Llenb HacToAwero craHArpta - npeAcTaBUTb MPUMHLMNbLI COrNacoBaHHOWA
cucTemMaTMyeckor npoueaypbl OLEHKM (YHKLMOHanbHOM 6e30nacHOCTM npwu
MPOEKTUPOBAHMMN N N3TOTOBIEHUN CUCTEM 3aLLUTbI

B cnpaBoYyHOM  MpunoxeHun A NpuBeAeHbl  METOAbl  OLEHKM
(hYHKLMOHaNbHOW 6e30MacHOCTM U HaaeXHOCTH

B cnpaBoYHOM npunoxeHun B npuBefeHbl NpuMepbl PYHKLMOHANLHOM
OLleHKM 6e30MacHOCTU CUCTEMbI 3aLLUTHI

B MHCTPYKUMAX NO 3KcniyaTaumMm COAEPXMTCA CCblIKA HA HEO6XOAUMOCTb
OLEHKM (hYHKLMOHaNbHON 6€30MacHOCTU, a B AOKYMEHTAL MW YKa3aHbl BO3MOXHbIe
[OMONHUTENbHbIE Mepbl MPeAOCTOPOXKHOCTM

Co3faHve 06LLeil MeTOLONOrUM OLEHKM (PYHKLMOHaNbHOM 6e30nacHoCTy,
HaAEeXHOCTN M 3(MEKTUBHOCTM MNpM 3IKCNAyaTayMm CUCTEM 3aliUTbl OTBevaeT
MHTEpecaM W3roToBWTENem W noTpebuTeneii. Takum  06pa3oMm, OLUEHKa
(hYHKUMOHaNbHON 6e30MacHOCTN SBNAETCA WMHCTPYMEHTOM, 06ecnevnBaloLLnm
HEOOXOAMMYK CBS3b MEXJy W3roTOBUTENSMW W MOTPEOMTENs MU, OJHAKO B
HacToALEM CTaHAapTe pacCMaTpuBalOTCA  TOMbKO  acnekTbl,  CBSI3aHHblE
HENoCPeACTBEHHO C AeATeNIbHOCTLIO N3rOTOBUTENEIA

3afaya KOMMNIEKCHOW B3pbliBO6E30NacHOCTU - NpeaynpeanTb 06pa3oBaHue
B3pbIBOOMNACHON Cpefpl, a Tak)Ke BOSHWKHOBEHME MCTOYHMKOB BOCM/IAMEHEHMS, a B
C/ly4dae BO3HWKHOBEHWS B3pblBa - HEMEA/IEHHO OCTaHOBWUTbL €ro W/MAW OrpaHUYnTb
ero nocneactens B cBA3WM C 3TUM NPOEKTUPOBaHWE W CO34aHME CUCTEM 3alyUTbl
[O/DKHO  OCYLLeCTBNATLCA  NOCne  HeOo6XOAMMOro  aHaim3a  BO3MOXHbIX
HEMCNpaBHOCTEA B Mpouecce  3KchmayaTauuu,  OrpaHWUYMBAKOWMX WK
ONOKMPYIOLWMX CNOCOOHOCTb  CUCTEMbl OCTaHOBUTb B3pbiB  CnefoBaTenbHo,

OLleHKa (PYHKLMOHaNbHOW 6e30MacHOCTM - a6COMOTHO HEOBXOAVMbIV NpoLecc.
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HALNOHANBbHbLIAN CTAHOAPT POCCUNCKOW ®EAEPALINWA

Methodology for functional safety assessment of protective systems
for potentially explosive atmospheres

Methodology for functional safety assessment of protective systems for potentially
explosive atmospheres

Jata BBefeHnsa —2015—-07—01

1 O6nacTtb NpUMeHeHNA

HacToawmnii cTaHaapT COAEPXMWUT PYKOBO/ACTBO MO npoueaype 1 mnHdopmaumu,
Heo6X0ANMbIM  ANS  MPOBEAEHUS OLEHKM (YHKUMOHANbHON 6e3onacHOCTM  npw
NPOEKTUPOBAHMMN CUCTEMbI 3aLLUTbI

Llenb HacTosWero ctaHaapTa - NpeAocTaBUTb NMOMOLWb TEXHUYECKMM KOMUTETaM
No CTaHArpTM3auMW, OTBETCTBEHHbIM 3a OTAENbHbIE TPYMMbl CUCTEM 3alWMTbl, B
NOAroTOBKe CTaHAapTOB MO 6e30nmacHOCTM  Takue CTaHAApTbl [AO/MKHbI  ObITh
eANHO00OpPa3HbIMI, HACKONbKO 3TO BO3MOXHO, M AO/MKHbI BKIKOYaTb B cebs 6a3oByto
CTPYKTYpPY  OLEHKM (PYHKUMOHaNbHON 6e30nacHOCTM, KakK ChOopMy/nnpoBaHO B
HacTosiLLemM CTaHaapTe.

Mpwn OTCYTCTBMM CTAHAAPTOB A1 KOHKPETHOM CUCTEMbI 3aliUTbl U3rOTOBUTESb
JOMKEH  WMCMONb30BaTb  HACTOAWMIA  CTaHAApT [ANS  OUEHKU  (PYHKLUMOHANbHOW
6e30NacHOCTW IaHHOW CUCTEMbI 3aLUTbI

Mpwn BbINONHEHMM 3TOW MNpoueaypbl ANA 06ecneyvyeHUs [OCTaTOUMHOrO YpPOBHS
(hYHKLMOHaNbHOW 6e30MacHOCTN HEOBXOAMMO YUNUTbIBaTb CMEAYHOLLYH MHGOPMaLUIO:

a) MCNONb30BaHME MO Ha3HAYEHUHO,

b) BO3MOXHbI€ HEMCNPABHOCTW B MPOLLECCe IKCMayaTaymm,

C) HaAEeXHOCTb CUCTEM 3aLUNTbI;

d) HenpaBuibHOE MPYMEHEHNE, KOTOPOE MOXHO NpeaynpeanTb

M3naHue ouumnanbHoe
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JocTaTtouHblil  ypoBeHb (DYHKLMOHa/NbHOM 6e30MNacHOCTM  XapaKTepusyeTca

BbIMO/IHEHUEM CMeAYHOLUX TPEBOBAHWIA:

1) Cuctema cnocobHa OCTaHOBUTb B3pbIB Ha CamMOl paHHEeW cTaguum wnu

YMEHbLLINTL NOCNEACTBUA B3pbiBa A0 NPUEMIEMOIO YpPOBHA

2) B cnydae 0TKa30B, HEMCNpPaBHOCTEN uny noMex} cnocoGHOCTb BbIMOMHATb

(YHKLMIO COXpaHSeTCs, HanpuMep, 3a CYeT NPUMeHeHUs1 6e30TKA3HON UN pe3epBHOIA

CNCTEMDI

HacToAawmiA  cTaHAapT  He  pacnpocTpaHseTcs  Ha  WUAEHTUQUKaLUIO
NOTEeHLUNa/IbHbIX UCTOYHMKOB BOCMN/1IaMEHEHUSA

MpumeyaHue 1 - NaeHTU(MKaLMS  MOTEHUWANbHBIX WCTOYHWKOB BOCM/IaMEHEHNS
paccmatpusaeTca B EH 15198 [1]

HacTosawmin cTtaHaapT paccMaTpuBaeT TOMbKO (YHKLWOHaNbHOE MOBeAeHne
CUCTEM 3alUMTbl, T. € OMacHOCTW, CBA3aHHble C HEUCNpaBHOCTAMU (Hanpumep

JTOXKHbIM CpaﬁaTblBaHI/IEM), He paccMmaTpuBaroTCA

B HacToALWem cTaHAapTe He MpuBeAeHbl KOHKPETHbIE MeToAbl aHanv3a yCroBui
0TKasa WM cneuunanbHble TpeboBaHUA ANA [LAHHOMO BMUAA CUCTEMbI 3alWMTbl (CM
EH 1127-1 [2]). [MpwuBegeHa TONbKO METOAONOMMA OLEHKM  (DYHKLWOHAbHOW

6e3onacHocTu

B HacTosileM CTaHAapTe cofepXXaTcs peKOMeHAauuu AN MPUHATUS PeLLleHUii
Mo BCEM BMAAM CUCTEM 3aLiMTbl, YNOMUHAEMbIM B AnpekTuBe 94/9/EC, HO He yKa3aHbl

cpeacTBa noaTBepXXaeHnA COOTBETCTBUA AaHHOIO Buaa CUCTEMbI 3allNThbI.

Mpumeyvanue 2 - [Ona obopypoBaHUs npumeHsAOT ctaHgapt EH15198 [1] , Tak Kak
npouegypa n uHhopmauums, Heo6xoauMble AN OLEHKM OMacHOCTW BOCMIAMEHEeHUs, OTNYaloTCsA OT

OMNVCaHHO Bbllle NPoLeaypb!.

1Momexa - 3T0 Nt060e BO3AEWCTBUE B PEXUME HOPMa/IbHOM 3KCnIyaTaLum, CnocobHOe MOMeLIaTb HOPManbHOMY
(hYHKLMOHNPOBAHUIO CUCTEMbI, HAaNPKUMeEp, BO3AECTBME 3NEKTPOMArHUTHBIX KNanaH3B, Tenna, N1aMeHn K BOJHbI
oXKatus
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2 HopmaTuBHbIE CCbISIKK

MpVBEAEHHBIA HUXEe CTaHAApT sABNseTcs 06s3aTeNbHbIM A8 NPUMEHEHMUS
HacTosLlero cTaHaapta [ns cTaHAapToOB C AaTO 0nyGAMKOBaHWS NMPUMEHSIIOT TONbKO
yKasaHHble u3aHus. B Tex cnyuyasx, Korga fgata ony6/MKOBaHWs He YyKasaHa,
MPUMEHSIeTC MNOCnefHee W3faHMe MpPUBEAEHHOro cTaHaapTa (BKAuYas /obble

nonpasKMm).

EH 13237-2003 [loTeHumanbHO B3pbiBOONacHasd armoctepa TepMUHbI K
onpefeneHns no 06GOPYAOBaHWIO K 3allUTHbIM CcUCTeMaM, NpeAHasHayYeHHbIM A8
NCNOMb30BaHMSA B MNOTEHUManbHO B3pbiBoOMacHo atmocdepe (EN  13237:2003
Potentially explosive atmospheres - Terms and definitions for equipment and

protective systems intended for use in potentially explosive atmospheres)
3 TepMUHbI 1 onp egeneHns

B HacToswem ctaHgapTte npuMeHeHbl TepMuHbl no EH 13237-2003, a Takxke

cneaytolive TEPMUHBI C COOTBETCTBYIOLLUMM OMNpPeaeneHnsmMu.

3.1 otkas (failure): CobbiTe Mnu Hepaboyee COCTOAHME, XapaKTepusyemoe
HecrnocobHOCTbIO 10BOro KOMMOHEHTA CUCTEMbI W/IM YAaCTW KOMIMOHEHTa Wan n1t060oro

(hYHKLMOHaNbHOro 6/10Ka BbINOMHATL CBOK (DYHKLMIO.
[MCO/M3K Pykosogcteo 73:2002] [3]

3.2 (QyHKunoHanbHasa 6esonacHocTb (functional safety): YacTb o06Luei
6e30MacHOCTM, NPU MCNONb30BaHWM NO Ha3HAYEHWUID, C YYeTOM (DYHKLMOHMPOBAHUS 1
LLeNOCTHOCTM  CUCTEMbl  3alUWTbl, BK/OYas /tobble  yCTpoilcTBa  0obecneyveHus

6e3onacHocTy, BINAKOLLNE Ha XapPaKTEPUCTUKN CUCTEMBbI 3aLLINThI
MpumevaHusa

1 MoHsATHe «YHKLMOHANbHAs 6e30MacHOCTb» 0XBaTbIBAET BCE acrekTbl, Korja 6e30nacHoCTb
3aBMCWT OT MPaBUNLHOTO (PYHKLMOHWUPOBAHWUS CUCTEMbI 3alUTbl W APYFUX TEXHWUYECKMX CUCTEM,

NMerLnx OoTHOLWEHNE K 6e3onacHoCTH



FTOCT PEH 15233-2013

2 [aHHoe onpegeneHne oTaM4YaeTcs OT onpegeneHuns, npmeegeHHoro B EH 6150S-4 [4], uTo
MO3BONAET OTPA3NTL Pas3Nyns B TEPMUHOMOTUMW, UCTONb3YEMOI B Chepe B3pbIB 06e3 0MacHOCTY.

3.3 cuctema 3awmnThbl (protective system): YCTpPONCTBO, He SBAAOLLEECSH
KOMMOHEHTOM 000pYyAOBaHNSA, NpeAHa3Ha4YeHHOe A5 He3ame4UTeNIbHOM OCTaHOBKM
3apoXKaaroLLerocs B3pbiBa U/Mnn orpaHNYeHns guanasoHa ero BUAHUSA, NpPojaBaemoe

OTAENbHO.
[EH 13237:2003, A 5]

34 onpegeneHne MyHKUMOHanbHOW 6e3onacHocTu (functional safety
estimation): OnpegeneHne BepPOATHOCTM BO3HUKHOBEHMSA OTKa30B, HapyLUaloLWmnx

(hYHKLMOHaNbHY0 6€30MacHOCTb CUCTEMbI 3aLLUThI

3.5 oueHka yHKuMOHanbHOM 6e3onacHocTu (functional safety evaluation):
Mpoueaypa, NO3BONAIOLLASA YCTAHOBUTb COOTBETCTBME (DYHKLIMOHANIBHON 6€30MacHOCTy
CUCTEMbl  3aLUWUTbl  YCTAHOBNEHHbIM KPUTEPUAM  ONpeAeneHus TrOTOBHOCTU K

aKcnayarauun.
4 O6wue TpeboBaHMSA
4.1 OCHOBHOE NOHATHUE

OueHKa (PYHKLMOHaNbHON 6e30MacHOCTM NpeacTaBnseT Co60M pad NOrMUYecKmX
3TanoB (CM PUCYHOK 1), N03BONAOWMX MPOEKTUPOBLLMKAM N UHXEHEPaM MO TEXHUKe
6e30MacHOCTN CUCTEMATUYECKM MPOBOAUTb OLEHKY (YHKLUOHMPOBAHWUA CUCTEMbI
3aWnTbl UK ee yacTn Llenb OueHKN PYHKLMOHaNbHOM 6e30nacHOCTH - obecneveHve
Heo6X0AMMOro YpOBHA (DYHKLMOHAIbHOCTM W  HAAEXHOCTU B COOTBETCTBUM C
TpeboBaHMAMM COBPEMEHHOIrO YPOBHA PasBUTUA TEXHOMOTUKW,  TEXHUYECKUMU W

9KOHOMUYECKNMMN TPebOBaHMAMK Ha BPEMS MPOEKTMPOBAaHMS.
Mpouenypa OUEHKN COCTOUT U3 CNefYOLNX YeTbIpex 3Tanos:
a) onucaHue cuctembl 3awuThl (5.2);
b) BbIsIBNEHNe HeucnpaBHocTel (5.3);

C) onpefeneHne QyHKUMOHanbHON 6e3onacHocTu (5.4);
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1) (hYHKLMOHaIbHbIE BO3MOXHOCTH,
2) HafeXHOCTb,
d) OLleHKa (hyHKLMOHanbHow 6e3onacHocTh (5.5).

3Tu YeTblpe 3Tana SABNSAKTCA OCHOBOW ANSA MPUHATUS PELLUEHNS O TOM, LOCTUTHYT
NN HameYeHHbI YpOBeHb (DYHKLMOHaNbHOW 6e30MacHOCTN, HeoOXOAWMbIA Ans
MCMNOMb30BaHUS MO Ha3HaYeHWHD. Pe3ynbTaT OLEeHKM JO/MKEH ObiTb NOAPOGHO OMKMCaH B

TEXHMYECKOWN JOKyMeHTaumu (cm pasgen 6).

Ecnn  Heobxoaumoe — (BYHKLUMOHMPOBAHME W ypPOBeHb  HAAEXHOCTU  He
AOCTUTHYTbI, TPebyeTcs BHECTU YNyulleHWs B CUCTeMY 3allWTbl WM OMPeAennTb

COOTBETCTBYHOLLEE NUCMO/IB30OBAHMNE MO Ha3HAYEHUIO.
MpumMmeyaHue- BbiGOP NPUMEHUMBIX MEP HE PaCCMATPUBAETCA B HACTOSALLEM CTaH4apTe

ECNM  OUEHKY NPOBOAWUT W3rOTOBMTENb, PE3YNbTaT OLEHKN [0MKEH OblTh

noapo6HO onucaH B TEXHUYECKO AOKYMeHTauun (cm pasgen 6).

PelleHNs npu NpoBeAeHUN OLEHKKU (YHKLMOHa/bHON 6e30MacHOCTM A0/MKHbI
ObiITb MOATBEPX/AEHbI pe3ynbTaTamMi KaueCTBEHHbIX METO/0B OLIEHKW, KOTOPble, Mpu

HeobX0AMMOCTH, LOMKHBI AONONHATLCA pe3y/ibTaTaMy KOMYECTBEHHbIX MeTOLO0B
4.2 CTteneHb OLEHKN (DYHKLMOHaNbHON 6e30NacHOCTU
OUEHKY CUCTEMbI 3alMTbl MPOBOAAT HA OCHOBE MH(OPMAaLUK,yKa3aHHOW B 4.3.

OueHKa  (PYHKUMOHANbHOW  6e30MacHOCTM  A0/KHA  OrpaHu4YmMBaThes
pacCMOTPEHMEM MCMOMb30BaHMS MO Ha3HAYEHWIO, a TaKXe C/lyvyaeB HernpaBW/IbHOTO
MCNOMb30BaHMS, KOTOPble MOXHO [0CTaTOYHO O06OCHOBAHHO MPOrHO3MPOBATb MpPK

JKcnyataunn KOHKpETHOI7I CUCTEMbI 3alNTbI

rlpVIMeLIaHVIe-ﬂ,OCTaTO'-IHO 060CHOBaHHO NPOrHo3npyemble cay4dyan HenpaBUbHOTO
ncnonb3oBaHMa - 310 HenpaBu/bHasa J3Kcnnyartaynsa CUCTEMbI 3allUTbl oOnepaTtopomM WU3-3a
He6pE)KHOCTVI WNWN HenpaBWbHOrO NOHMMaHWA HenpasunbHaa 3Kcnayatauus He OTHOCUTCA K
pexnmy HOpMaﬂbHOVI aKcnfayartauuy  HenpaBuibHOe WCMO/b30BaHME He SAB/ISETCA 4acCTbio
HOPMa/IbHOTO peXunma pa6OTbI. HamepeHue He ABNAETCA 4acTbio MpejCcKa3yemoro HemnpaBWIbHOIO

NnpUMeHeHuA.
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4.3 Heobxogmmas nHpopmaumnsa

WHpopmaums, Heobxoaumasi AN OCYLECTBNEHUS OLEHKM (YHKLMOHANbHOM

6e30MacHOCTH, [0JDKHa BK/1KO4YaThb B cebs , B COOTBETCTBUM C 06CTOATENIbCTBAMU:
a) Mcnonb3oBaHKe Mo HasHavyeHuto,

b) XapaKTepPUCTUKM 6Ge30MacHOCTM, MCMO/b30BaBLUMECS NPW MPOEKTUPOBAHUM

CUCTEMbI 3aLLUThI,
C) TpeboBaHMSA K TEXHUUYECKOMY 06CNY>XMUBaHUIO,
d) dakTnyeckme 1 oXXnaaemble YCI0BMSA OKPYXKatoLLLEA cpeapl,
€) COOTBETCTBYHOLLME MPOEKTUPOBOYHbIE YEPTEXKM,
f) peaynbTaTbl NPOEKTHbIX PacyeToB, MPOBEAEHHbIX NPOBEPOK,
aTakxke cnegyrlowme AaHHble, NPU UX HAMYUN:
g) NPOTOKO/bI UCNbITaAHWIA,
h) ceegeHna 06 aBapusix,
i) ny6nmkaLmm no cooTBETCTBYIOW MM acnekTam 6e30MmacHoCTU

Mpu OTCyTCTBMM CBeAeHMIn 00 aBapuax [ANA AaHHOW CUCTEMbl  3aLUTbI
Heo6X0AMMO WCMOMb30BaTh fAaHHble ANA MOA0OHbLIX CUCTEM 3awuTbl OTCyTCTBME
aBapuil, Heb6ONbLLIOE YMCNO aBapuii WNM  He3HAUUTENbHblIE aBapun He SBAAOTCSH

OCHOBaHMEM gna gonyweHna Haandma HU3KOro ypoBHA pUCKa.

B03MOXHble  AOMNOMHUTENbHLIE MeEpPbI MPeaoCTOPOXHOCTUA  AOJ/DKHbI ObITb

0(hopMAEHbI AOKYMEHTA/ILHO.

NHhopmauus aonkHa OGHOBAATLCA B XOf€e MNPOEKTUPOBaHWUSA W MNP BHECEHWM

M3MEHEHWI B CYLLLECTBYIOLLYIO KOHCTPYKLMIO.

[na npoBefeHUs KONMYECTBEHHONM OLEHKN HEOBXO0AMMO MCNONb30BaThb [aHHbIE
13 6a3 AaHHbIX, PYKOBOACTB, TEXHUYECKUX YC/IOBUIA NabopaToOpuini u U3roTOBUTENEN,
npy YCNOBWMW, YTO 3TW [AaHHble TMPUrOA4HbI AN NPOBEAEHUA OueHKM  JTobble

HETOYHOCTWM B AaHHbIX OO/DKHbI ObITb AOKYMEHTa/IbHO OdJOprIEHbI
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MpumeyaHue-3Tu OaHHble  WCMOMb3YOTCA A/ ONpeAeneHus  OXWUAaeMbIX
3KCM/yaTaUMOHHbIX  TpeGoBaHuiA K HafeXHOCTW, PEMOHTOMPUIOAHOCTM, [AOJTOBEYHOCTM,
BO3MOXHOCTM YTU/M3aLMKM, HEOMacHbIM OTKa3aM M O0TKa30yCTOWYMBOCTM M K MapKUpOBKE
npeAynpexgatoLmM Hagnmcsm, 0603Ha4YEHUIO, BO3MOXHOCTU KOHTPOAS U K MHCTPYKLMUAM [aHHble
OCHOBaHHble Ha COrM1acoBaHHOM 3KCMEPTHOM 3aT-/ITOYEHMM, MOMYYEHHOM KOCBEHHbIM MyTeM U3
oMnbna, a He Ha fAaHHble W3MEPEHWI, AOMYCKaeTcs UCMOMb30BaTh B fIOMNOMHEHUE K KaueCTBEHHOI

OLleHKe
5 MeTofuKa OueHKN PYHKLMOHaIbHON 6e30MacHOCTH
5.1 MpuHUMN

OCHOBHble  3Tanbl  MpoUeAypbl  OUEHKM  (YHKLMOHaNbHOW  6e30MacHOCTY
npeAcTaBneHbl Ha pucyHKe 1 OueHKa COCTOWT M3 YeTbIpex 3TamnoB, B XO4e KOTOPbIX

paccmaTpuBaeTca UH(OpMaLns, nomelieHHas B 6/10KM 0BasibHON (hOpMbI

B Xxope OUEHKM Takxe Heo6xo,q|/||v|o paccMmaTpmnBaTb Tpe6OBaHVIFI K

TEXHNYECKOMY 06Cﬂy)KVIBaHl/HO.

N3roToBuTeNb  AO/MKEH BKAKOYaTb BCe  HeobxoAumble  TpeGoBaHWMA K
TEXHUYECKOMY  OGCMY)KMBAHWIO B MHCTPYKUMM MO  3KCMAyaTauuu, a TaKxKe
paccmaTpuBaTb OTCYTCTBME TEXHMYECKOro 06CNY)XMBaHWS, Heobxoaumoro Ans

NCMnosib3oBaHMA Mo HasHa4eHUIo.
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( Hauano)
I

*QOugeHKa COOTBETCTBMS HE BXOAUT B OLEHKY PYHKLMOHaNbHO 663 0MacHOCTY

MpumevyaHue -  JTanbl, YKasaHHble B 6/0KaX W3 MYHKTUPHbIX JIMHWA, He

paccMaTpuBaroTCA B HaCToALWEM CTaHOapTe

PrucyHok 1- OueHka (yHKLMOHaNbHOM 6e30MacHOCTY NPU NPOEKTUPOBAHMUN

CUCTEM 3aLMUThI
5.2 OnwucaHne cncTembl 3alnThbl

MoaTanHyt OLUeHKY (B COOTBETCTBUM C O6/I0K-CXEMOI, MpPeACTaBNEHHON Ha

PUCYHKe 1) MPOBOAAT C y4eTOM (DYHKLMM CUCTEMBI 3aWMUTbI U BUAOB B3PbIBOB

Mpwu pacCMOTPEHUN nCcnonb3oBaHNA no HasHa4YeHunto HeO6XO,CI,l/IMO

npoaHanM3MpoBaTh CheaytoLMe acneKTbl:
a) CPOK CNy>6bl CUCTEMbI 3aLLUTHI,
b) OrpaHWYeHWs CTOYKM 3PEHUS IKCMAyaTauuu, BpEMEHU U NPOCTPAHCTBA;

C) TOYHOe onpeaeneHne PYHKLNK,
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d) BbIGOP MaTepunanos AN U3roTOBEHUSA,

€) 9KcnayaTauMOHHbIe AaHHbIE, CPOK CMYXObl 1 KOH(MTypauns,
f) onucaHne BUAOB B3PbIBOB;

g) OrpaHW4YeHns TEXHOIOTUYECKMX YC/TOBUNA,

h) TpeboBaHMA K TEXHUYECKOMY 06CAYXXUBAHMIO.

5.3. BbisiBNeHUe HencrnpaBHoCTeN

5.3.1 O6LwWme NoNoXeHNS

Kak npaBuno, cMcTemy 3aliUTbl OLEHUBAKOT MO HA/IMYMIO B HEl NMOTEHLMaNbHbIX
NCTOYHMKOB OTKa30B. C 3TON LeNbl0 HEo6X0AMMO WCMO0Nb30BaTb (PYHKLMOHANbHbIN

aHaIM3 U aHasIM3 NIOTNYECKNX COCTOSHWA.
CUCTeMbl 3alWUTbI MOAPA3AENATCA Ha CredytoLue rpynmbi:
a) MacCUBHble CUCTEMbI (HanpuMep NaameracuTeNb, CUCTEMa BEHTUAALMN),
b)  aKTUBHble CUCTEMbI (HaNpMMep CUCTEMA NOJABNEHNS).
MprMep NCNONb30BaHMS TaKOro MoAX0[a NPUBeAeH B MPUMOXKeHUN A

B0o3MOXHble  OTKasbl Heo6XxoanmMo aHanua3MpoBaTb  C  MOMOLLbIO
(DYHKLIMOHANBLHOTO 1 CUCTEMATUYECKOrO aHa/iM3a W paccMaTpuBaTh MO OTAENbHOCTU

[l BCEr0 CpoKa CyXobl

MpumeyaHue - MNepeuncneHHble BULLI HEUCNPABHOCTEV NPUBELEHbI B KAYeCTBE NMPUMEPOB

MoryT BO3HMKaTb ApYyrne HemcnpasHOCTU
5.3.2 OueHka
5.2.3.1 TlpoeKTnpoBaHMen U3rotToBsieHNe

Ha aTane nnaHWpoBaHWs W TMNPOEKTUPOBAHMS HEOOXOAMMO Y4YMTbIBaTb

cnefiytoiiee:

8.) OOJKHO ObITb OOCTUITHYTO COOTBETCTBME WMCIMOJ/Ib30OBAHNKO MO HasHa4YeHuUlo,

Hanpumep:

1) pocTaTo4Has TENNONPOBOAHOCTb A5 NAaMeracuTenei,
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2) 3(h(heKTUBHbIN COPOC [aBNEHUSA B BbIMYCKHbIX YCTPOMCTBAX,
3) focTatoyHas aPeKTUBHOCTL NOLABNEHNA B CUCTEMaxX MOAAB/IEHUS

b) 3aWWTHas cucTeMa [0/MKHA WMETb afeKBaTHble (U3NYECKMe pasMepbl

HencnpaBHOCTM MOTYT GbiTb BbI3BaHbl CeAYOLMMN NPUHUHAMN:
1) HeAoCTaTOYHOE COMPOTUBEHUE HaMNopy,
2) HefoCTaTOYHAs TEPMOCTOMKOCTD,
3) HegocTaTOYHas BUGPOYCTOMUMBOCTL M YAapPONPOYHOCTb,
4) HefOCTaTOYHAs YCTOMYMBOCTb K CTAPEHUIO NN KOPPO3UK

C) HeobxogMmo  m36eraTb  HenmpaBWIbHOTO  pa3MelleHUss  YCTaHOBKM,
HENpPaBUNbHOTO MOHTAXXHOTO MOMOXEHUS WM HENnpaBUIbHOTO MeTofa YCTaHOBKM C

y4yeTOM XapaKTepa B3pbIBa.

d) ans BbiGopa MPaBUNBHOFO PEXMMa 3KCNyaTauuy Heo6XOAUMO YUUTLIBATH
XapaKTepUCTMKM  Mpouecca, Temnepatypy  OKpY>Xatollei  cpefbl,  AaBreHue
OKPY)KaloLLIero BO3fyxa, a TakKXe [MOpOoroBble 3HaueHWs cpabaTbiBaHWUs  WAW

HYyBCTBUTE/IbHOCTb.

€) WCnonb3oBaHWEe HECOOTBETCTBYIOLEr0 KOMMbIOTEPHOTrO 06GecneveHust W

annapatypbl ynpaBneHus (annapaTHbIX CPeAcTB).
f) ycToliuMBOCTb annapaTHbIX CPEACTB K 3/1EKTPOMArHUTHbIM NMoMexam
g) AONOMHUTENbHbIE CPeacTBa AN 6e30TKA3HOro PYHKLMOHUPOBAHNS

h) npu HapyweHuUM 3HepProcHabXeHWs  UCMONb30BaHME  CUCTEMbI MO

Ha3Ha4YeHNK O0/HKHO noaaep>XmBatbCA B COOTBETCTBUN C TpEGOBaHI/IFIMVI

5.3.2.2 YcTaHOBKa

UTo6bl NpeaocTaBnTb HEOGX0AMMYH MH(OPMALMI0 06 YCTAHOBKE, M3TrOTOBUTENb

AO/MKEH YUNTbIBaTb CNefytoLivie BO3MOXHble HEMCNPaBHOCTY:

a) OTCYTCTBME WX HEMOJHbIA aHann3 NocneACcTBUIA NCMNOMb30BaHUA CUCTEMbI

no HasHa4YeHunto (Hanpmmep BaKyyMHbIE BbIKNKOYaTeNN, onacHble  30HHI,

10
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pacrnofioXXeHHble nepeg YCTpoilicTBamMM cOpoca [aBleHWsi, cuna OTAAuu, PUCK

Mony4YeHUs TpaBM);
b)  HeA0CTaTOYHOCTb YNIOTHEHUS WM BO3MOXHOCTb 06X0/a,

C) nnoxas 3MeKTPONpPOBOAKA (HanpuMep KOPOTKOe 3aMblkaHWe, 06pbIB B

Lenu, neperpyska Uy 3amMbikaHue Ha 3eM/H);

d) HeloCTaTOYHOE 3MeKTPOCHabXeHne W/MNKN pe3epBHOE 3HEProcHabXeHue

annapatypbl ynpaBneHns N UHANKaLN

5.3.2.3 TpeboBaHMA K paboumMM XapakKTepPUCTUKAM U TEXHUYECKOMY

06CcnyXXnBaHUIO

Heob6xoaMM0 pacCMOTPETb HEMCNPaBHOCTW, KOTOPble MOryT BO3HWUKHYTb B
npouecce aKcnayaTauum W TEXHUYECKOro 06CNYyXXMBAHMS CUCTEMbl  3aLUUTHI.
M3rotoButeNlb  JO/MKEH  COO6WMTL  NOTPeouUTento, Kakum  06pasoM  MOXHO
NpeaoTBPaTUTb 3T HeMcnpaBHOCTW. K HEMCNPaBHOCTSM, KOTOPbIE MOFYT BO3HUKHYTb

B npouecce aKcnayaTaunmm n TeXHUYECKOro 06CNy>XnBaHUSA, OTHOCAT ClefyoLuue:
a) 3arpsisHeHue;

b) HenpaBWnbHOE WAWM B HEAOCTAaTOMHOM 06beMe MpoBefeHue pa6ort
nepcoHanoM (HenpaBu/ibHAas 3KCMAyaTauus, HenpaBWIbHbIA MOHTaX, HenpaBW/bHOE
TEXHWYECKOe  06CNyXMBaHMe,  HeyMbIW/IEHHOE  BMELIATeNbCTBO B paboTy

obopyaoBaHus);

C) oToOpaxeHue COO6GLLEHNI A O HEUCNpPaBHOCTM W OTCYTCTBME aBapUiiHON

OCTaHOBKM

Mofo6HbIE CUTYyaLUMM U BO3MOXHbIE HEWCNPABHOCTU [OMIXKHbI ObiTb YETKO

onncaHbl B UHCTPYKLMAX MO aKCnayatTaunn
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5.3.2.4 13ameHeHUe

Mocne BHECEHUS NOObIX WM3MEHEHWIA, CBA3aHHbLIX C 0E€30MacHOCTbI, CUCTEMA
3aWnTbl AO/MKHA paccMmaTpmBaTbCs KakK HoBas cuctema. B aTom cnydae HEO6XO,U,MMO

NPOBECTU MOBTOPHYIO OLIEHKY.
54  OnpegeneHve (GyHKUNOHA/IbHON 6e30MacHOCTM
5.4.1 O6LWme NONOXKEHNS

Mocne BbISBNEHNS HEMCNPABHOCTM HEOOXOANMO ONpeaennTb (YHKLMOHANbHYIO
6e30MacHOCTb CUCTEMbI 3alliMThl MyTeM OMNpeaeneHUs BEPOSTHOCTU BO3HUKHOBEHUS

HENCNnpaBHOCTH

Ons  onpegeneHnss (YHKUMOHaNbHOW 6€30MacHOCTM  MOXET MPUMEHSTbLCS
KaueCTBEHHbI, NONYKONNYECTBEHHbI WM KONWYECTBEHHbIN aHanu3 B 3aBUCKUMOCTU
OT PONY CUCTEMbI 3aLUNTBI B CHUXEHUW BEPOSTHOCTU BO3HUKHOBEHWS HEMCMPABHOCTY

N/ MM OT CNOXHOCTWN CUCTEMbI W yCTpOVICTB, CBSA3aHHbIX C 6e30MacHOCTbHO.

Tpebyemass 3(PPEeKTUBHOCTb CUCTEMbl 3aWUTbl AOMKHA OLEHMBATbCS MO

CNeayroL MM NoKasaTeNsam:

a) (DYHKUWOHUPOBaHUE, T. €. CNOCOOHOCTb BbIMOMHATL (PYHKLUUU, HEOBXOAUMbIE
AN WUCMOMb30BaHWA  CUCTeMbl MO Ha3HayeHWo  (HanpuMep, OCTaHOBUTb

3apoXKaroLLmiics B3pbIB, CHU3NTb AaBfiEHNE B3pPbIBa);

b) FOTOBHOCTb K 3Kcnnyatauuun, T. €. HafeXHOCTb MNpPU BbIMO/IHEHNN 3TUX

(hyHKUMIA (NO Tpe6OBaHWNIO UV CBOEBPEMEHHO).

Cnoco6HOCTb  OCYLLECTBNATb  TpebyeMyro  (YHKLUMIO  MOXET  4acTUYHO
OLiEHMBATbCS KOMIMYECTBEHHO MO AaHHbIM O HafieXXHOCTU W / NN OTKA30yCTONYMBOCTM

CTPYKTYPbl CUCTEMBI

HeobxogmMMo onpeaennTb M OUEHUTb HAAEXHOCTb KaXXAOro BbISB/IEHHOIO
napameTpa, CNOCOGHOro MPMBECTU K COOK B OCYLIECTB/EHWW 3aWMTHON (YHKUUK
CUCTEMbI, T. € K HapyleHuo TpeboBaHMA K (YHKUMOHANbHOCTU U TFOTOBHOCTM K

aKcnayaTayum.

12
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5.4.2 ®YHKUNOHANLHOCTb

OnpegeneHne (yHKLMOHaNbHON 6e30MacHOCTU BKIOYaeT B cebs onpeseneHune
TEXHWYECKMX W paboumx Henonafok, WCXOAs M3 4YacTOTbl BOSHWKHOBEHWUS OTKa3oB
(Hanpumep, NPOrHO3MpoBaHWe (YHKLMOHMPOBAHNS CUCTEMbI MPW OTKa3ax annapaTHoii
yacTui, BO BPEMS 3KCM/yaTauuMnm W Npyu HEMpaBWUbHON 3KCMyaTauun, BO3MOXHbIX B
Pa3fINYHbIX peXxumMax 3KChayataluuum CUCTEMbl M NPU NPOBEAEHUM €€ TEeXHUYECKOro

06Cy)XVBaHWA, a TaKXKe BO BPEMSA CaMoro cobbiTus).

PyHKUMOHaNbHas 6e30MacHOCTb CUCTEMbl [JO/KHA OLEeHMBATbCA MO Hambonee
He6naronpuATHbIM CUTYaLMsAM, T. €. B C/lyYasx, KOrga CUCTeMa 3aluTbl He BbINOHSAET
(hYHKUUIO obecneyeHns 6e30NacHOCTU MPU 3afaHHbIX XapaKTepucTukax B3pbiBa. Ecnu
HeT BO3MOXXHOCTM MPOBECTU TaKyt OLEHKY, (YHKLMOHanbHas 6e30NacHOCTb AOMKHa
OLLEHMBATbLCS, UCXOAA M3 CUTYaLUid, B KOTOPbIX BO3HMKAET YaCTUYHOE OTpULaTEIbHOE
BO34ENCTBME Ha paboume XapaKTepUCTMKU CUCTEMbI, Hanpumep, Korfa cuctema
CNocobHa 4YacTUYHO YMEHbLIUTL OMacHOCTb, BO3HMKAMOLLYO NpU B3pbiBE, T. €

YaCTUYHO CHU3UTb U3BbITOYHOE faBneHune B3pblBa

HeobxoAuMO OLEHWTb, HACKO/IbKO KaXK[blii BbISIBNEHHbIW BUA O0TKasa (cM 5.3)
CNoCO6eH CHM3UTb MPOWM3BOAMTENIbHOCTb, W OTHOCWUTENbHYID BEPOSATHOCTb €ro
BO3HWKHOBEHMA [lpn 3TOM HEO6XOAUMO OLEHWTb W YCTaHOBUTb PO/b Pa3/NYHbIX
napameTpoB, OKasblBalOLMX HEraTMBHOE BAUAHWE HAa (PYHKLWUOHMPOBaHWE CUCTEMbI,

Hanpumep:

a) COCTOsHMEe W pabouve pexumbl (Hanpumep TpeGoBaHWUS K YCTaHOBKe W
aKcnayaTauum, Tpe6oBaHNs K TEXHUYECKOMY 06CNYXXUBaHWIO, UCMbITaHUs, BO3BpaT

NCXO[HOe MONOXeHUe, GNOKMPOBKM, NepenyCKHbIe YCTPOACTBA);

b) Tpebyemoe Bpemsa cpabaTbiBaHUA W AJIUTENIBHOCTL  peakuun (Bpems
cpabaTbiBaHNA  faTyMka  WCNOMHWUTENbHONO  MexaHusmMa W A/IUTeNbHOCTb

npeAynpeanTeNbHOTO AENCTBUSR);
C) (hYHKUMOHMPOBAHWE NPW HEUCMPABHOCTM W COCTOSIHWUS HEMCNPABHOCTMW;

d) 6e30TKa3HOe (PYHKLMOHUPOBAHWNE WU HALEXKHbIE COCTOAHUS.

13
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e) KOHTPO/Ib W BO3MOXHOCTb BbIAB/IEHNA  OMACHbIX HeI/ICI'IpaBHOCTeVI n

CBA3aHHbIE C3TUM ,U,GVICTBVIFI,

f) noporn 4YyBCTBUTENIBHOCTU CUCTEMbI 3alUTbl C YYE€TOM XapaKTePUCTUK

6e3omnacHocTH,
g) NpOeKTHble napaMeTpbl 1 NapameTpbl yNpaBaeHus,
h) cTpykTypa cucTembl, pe3epBMpoBaHme, 0TKa30yCTONYMBOCTb,

i) B3aMMO,U,EVICTBME N BIMAHNE KOMMNOHEHTOB CUCTEMbI N OPraHOB yrnpaB/iEHUA,

CBSI3aHHbIX C 6630MaCHOCTbID, M YCTPOMCTB 3aLUNTHI,
J) MeTofbl NPOBEPOK / UCTbITAHWIA,

k) 3aBUCUMOCTb / HE3aBUCUMOCTb (byHKLI,I/IOHa!'IbHOCTI/I CUCTEMDbI 3alnUTbl  OT

APYTUX CUCTEM,

) cuctematnyeckme / He BbISIBASEMble MPU  UCMNbITAHUAX OTKasbl  (CM.

npumeyaxue, 5.4.3)).
5.4.3 OueHKa roToBHOCTU K 3KCryaTauumm

Tpe6oBaHNA K TOTOBHOCTU K 3KCM/yaTauuu, UCXOAS U3 KPUTEPUSt HaLEXHOCTU
(YHKLUMOHMPOBAHUSA, [O/MKHbI ObiTb OMpefAeneHbl W OLUEHeHbl ANs  YCTPOWACTB,
CBS3aHHbIX C o6ecrneyeHMem 6e30MacHOCTM M OT KOTOPbIX 3aBUCAT paboune

XapPaKTeEPUCTUKN CUCTEMbBI 3aLlLlNThbI

Ha aToii 0CHOBE (A0MYCKaeTCs MPOBOAUTL OLIEHKY MPOCTbIX MPeaynpexaatoLimx
CUCTEM, He CBf3aHHbIX C CUCTEMamu U YCTPOWCTBaMM Ge30MacHOCTU, COOTBETCTBUE
KOTOPbIX TPebyembiM (PYHKLMSM GblN0 [JOKa3aHO OMbITHbIM MYTEM WAW C MOMOLLbHO

pacuyeToB (T. €. MyTeM NOATBEPXAEHNS B NPOLECCe MCMOb30BAHNS).

Mpwu HEBO3MOXXHOCTU NOATBEPAUTL OOKYMEHTasIbHO npeablayuiee
MCMOMb30BaHWE WNW AN HOBOW MNM 60Mee CNOXHOW CUCTEMbI, BKAKOYAs CUCTEMbI
ynpaBfeHUs: 1 yCTPOINCTBA, CBSI3aHHble C 6€30MacHOCTbIO, HEOOXOAUMO WCMO/b30BaTh

6onee KOMMMEKCHbIA NOAXOA, TMNPUMEHsI COOTBETCTBYHOLLME METOAbl pacuyeTa

14
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HaZleXXHOCTU (HanpuMmep B COOTBETCTBUWM CO cTaHfgapTamu cepun EH 61508 [4], EH
MCO 13849-1[5], EH 62061 [6])

Ona Kaxpoh ¢yHKUMM 6e30nacHOCTM  HeoBXOAMMO pPacCMOTPETb YacToTy
BO3HWKHOBEHUS 06CTOATE/IbCTB, MPU KOTOPbIX (YHKUMSA 6Ge3onmacHOCTW He Oyner
BbIMOMIHATLCA (4acToTa OTKa30B WM BEPOATHOCTb OTKasa Mo TpeboBaHWUI), Mpu 3TOM

Ba)KHO YUMTbIBATb CNeaytoLLee:
a) pabounii pexkxum (pexxmm Mo 3anpocy / HeNPepPbIBHbIA PEXUM);
b) npegnonaraemas 4yacToTa 3arnpocos;
C) CTpyKTypa/ CTPYKTYpHbIE OrpaHUYeHNS,

d) cucTtemaTuyeckme oTkasbl *cM. 5.4.3 , MpumedaHue);

I'Ipmmeanme-quTblBaroT TaKXe O0TKasbl, KOTOpble MOryT OblTb HE BbIAB/EHbI
ncnblTaTe/IbHbIMN UNN - KOHTPOJIbHbIMU yCTpOI7ICTBaMM, OTKasbl M3-3a OLWNOOK NPOEKTNPOBaHNA,
oLwn6Kn nporpamMmMmHoOro obecneyeHunsi, OLIMOKN W©3-3a pasnnymna  CUrHa/ioB u HEI'IpaBVI!'IbHOI‘/'I

YCTaHOBKWN
€) O0TKa3sbl MO 06LLEe NprUnHE,
f) cpepHee BpeMsa peMOHTa,
g) WHTepBanbl MeXAy NpoBepKamu/ UCAbITaHUAMU;
h) [gmarHocTuka v 1ons 6e30MacHbIX 0TKa30B

Pe3ynbTaT OLEHKM FOTOBHOCTM K 3KCMyaTalun Ao/KeH ObiTb MpeacTaBneH B
BUAE KOMMYECTBEHHON XapaKTePUCTUKM HAAEXHOCTM, T. € B BUAe NOKasaTens
BEPOSITHOCTM 0TKa3a Mo TPe6GoBaHMIO MU NOKa3aTess BEPOSATHOCTM OMacHbIX 0TKA30B B
yac (T. € yYacToTa OTKa3oB) MpPU Heo6XO0AMMOCTM, MpuM 3TOM 06a noKasatens
OnNpesensatTCs OTAENbHO A1 PasHbIX (DYHKUWIA 1 ANS (YHKLMOHUPOBAHWS 38 CUCTEMDbI

3alnTbl B Lie/IOM

3Tn pesynbTaTtbl NOTPe6YOTCA ANA OLEHKN (DYHKLMOHANbHOW 6e3onacHocTu, a
TaKxe MoTpebytoTcs NoTpedbuTento, YTobbl MPOBEPUTL, KaK CUCTEMA 3aliuUTbl OyneT
crocobcTBOBaTh O06LUeil OLEHKe pucka B3pbiBa WM CO3faBaTb MPeLnoChbiNKN  ANA
CHVDKeHMs 06LLero pucka B3pbliBa

15
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CnefoBaTe/lbHO, 3TN Pe3yNbTaTbl JO/MKHbI COAEPXKAThCA B JOKYMEHTALMK
5.5 OueHKa (hyHKLMOHa/IbHOI 6e30nacHoCTH

Heo6xoanMO OLEHWTb  NPUEMNEMOCTb  OMpeaeneHHON (YHKLMOHaNbHO
6esonacHocT CnefoBaTenbHO, KPUTEPUU OMpeaeneHns roTOBHOCTW K 3KCnyaTalum
[0/KHbI 6bITb YCTAHOB/EHbI 3apaHee Ha OCHOBE MCMO/b30BaHWA MO Ha3HAUYEHWHD. ITW
KpuTepum  MOryT  ObiTb  KauyecTBEHHbIMU, MONYKONNYECTBEHHLIMA  WNN

KO0nmn4ye CTBe UHbIMI.

[na OLeHKN BepoATHOCTU KPUTEPUU ONpefeneHna roToOBHOCTU K 3Kcnyartaluu

MOoryT OblTb KaUeCTBEHHbIMMU, MNONYKO/MMYECTBEHHLIMU NN KOTMYECTBEHHBIMN

CpaBHeHue onpe,qeneHHon BEPOATHOCTM  OTKa3a CWUCTEMbl 3alinTbl MO
Tpe6OBaHVI}O C 3aflaHHbIMWN KpuUTepmnamm onpeaeneHna rotoBHOCTW K 3Kcnayartaunn

MOKaXeT, CYLECTBYET /N H806XO,£I,I/IMOCTb MPUMEHEHNA MEP MO CHUXEHNIO PUCKa

Mpu onpeAeneHnN Mep MO CHUXEHWIO PUCKA HEOOXOAMMO B MEPBYHD Ouepefb
paccMaTpuBaThb KOMMOHEHTbl WAM CBOWCTBA CUCTEMbI 3allUThbl, OMNpPeAENstoLLIne
COBOKYMHbIA puck. CnegyeT pPacCMOTPeTb KaXAyl YCTaHOB/MIEHHYK Mepy Mo
CHIKEHMIO PUCKa, NpoaHannM3MpoBaB NpenMyLLecTBa Ans o6ecrneyeHns 6e30nacHoOCTM

N L,enecoobpasHOCTb NMPUMEHEHUS KXA0W Mepbl.
6 JlokymeHTaumsa
6.1 JlokymeHTaumsa ans n3rotoBuTens
B [OKYMeHTauulo CUCTeMbI 3alnTbl AONXKHbI BXOAUTL CleaytoLwmne JOKYMEHTbI

B AoKymMeHTauMum MO OUEHKe (YHKLUMOHANbHON 6e30MacHOCTM  [JOMXKHO
cofiepXaTbCsl  OMMCaHWe WCMOMb30BaHHOW MpoLedypbl  OLUEHKM U MOMyYeHHbIX

pesynbTaToB B 3T0I AOKYMEHTALMN YKa3biBAOT C/EAYHOLLEE:

d) f[aHHble O CWUCTeMe 3allMTbl, OLEHKA KOTOpOi NpoBoAunack (Hanpumep
TeXHUYeckne TPeboBaHUs, NpefebHble 3HAYEHNS, UCMO/Mb30BaHME MO HA3HAYEHWIO, e

3KCMayaTauMoHHble XapakTepucTukn) (cm 4.2 n 5.2);
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b) nobble NPUHATLIE AOMYLLEHUA (HAanpyYMep, Harpysku, Cuibl, KO3MMOULNEHTBI

6e3onacHoCT);
C) MHCTPYKLUMW NO 3KCMyaTalMu COrnacHo nepeyncneHuam aj, b), c), d)4.3;

d) AONONHWUTENbHYD MHGOPMALIMIO, HAa OCHOBE KOTOPOI MPOBOAMMACh OLEHKA

(hyHKLMOHanbHOW 6esonacHocTn (cm 4 3);

€) MCNOoMb30BaHHble AaHHble U CCbIKA Ha UCTOYHUKK (Hanpumep 6asbl AaHHbIX,
3anmMcu 06 aBapusX, OMbIT, MOMYYEHHbI NpU  yBEIWYEHUUM (PYHKLMOHANILHOM
6e30nNacHOCTM Ha CcXoXem o060pyfoBaHMM) (HEOBXOAMMO YuuTb©aTb HETOUYHOCTb

MCMOMb30BaHHbIX JaHHbIX W ee BAUAHME Ha OLEHKY (DYHKLMOHANbHOW 6e30nacHOCTH);
) BbIsiBNEHHbIE 0TKasbl (CM 5.3);

g) pe3ynbTaT OKOHYaTeNbHOro onpefeneHns (yHKUMOHaNbHOI 6e30MacHOCTM

(cm. 5.4);

h) Mepbl 6€30MacHOCTM, MPUHATbIE ANS YCTPAHEHWUS BbISBMIEHHbIX OTKAa30B WM
MOBbILLIEHNA (YHKLMOHabHOI 6e30nacHOCTU (Hanpumep M3 CTaHAApPTOB WM ApPYrux

TEXHUYeCKNX TpeboBaHWiA);

i) pe3ynbTaT 3aK/MUYUTENbHOW OLEHKM (YHKUMOHANbHOW 6e3onacHocTM (CM

5.5).
6.2 NHhopMaLms, KOTOpPYH HEOO6X0AMMO MpPeaocTaBUTb NOTPEOUTENO

MoTpebutento Ao/MKHa 6biTb NpedocTaBfeHa  MH(OPMALMs, YKaszaHHas B

nepeuncneHusax a), d), h) ni) 6 1
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MpunoxeHve A
(cnpaBo4HOE)

MprMep OLEHKU (hYHKUMOHANbHOW 6e30nacHoCTU

A.l1 BBegeHue
Huxe npueegeH npumep oopmaeHNs pe3ynbTaToOB OLUEHKN (YHKLUMOHANbHOW

6e30MacHOCTM Ha OCHOBE MCMO/b30BaHWSA aHaNN3 axapakTepa, NocNeAcTBUiA 1

Ba>XXHOCTWN OTKa30B

O603HaYeHNs:

1- paTuMK faBneHns, COeJMHEHHbI C aHan13aTopoMm,

2 -aHanu3aTop [ANS faTymka faBneHus,

3 - OrHeTywuTenn 60MbLLUO NPOU3BOANTENLHOCTN ANA NOAABNEHUSA B3pbiBa B
(hMIbTPOBANLHON YCTAHOBKE,

4 - orHeTywmnTens 601bLION NPOM3B OAMTENBHOCTU A8 N30NALMN PUNbTPOBaNLHON
YCTaHOBKM OT TEXHONOMMYECKNX YCTAHOBOK, PacrofIoKeHHbIX 3a PUALTPOM

5 - 06opyAaB aHWe AN KOHTPOS KOHLEHTpaLMmM Nbinn

6 - 060pyJ0BaHMe KOHTPONA Y HANKALUN

7 - W03 0B OVA 3aTBOP

8 - BeHTUNATOP

MpumMmeyvyaHune- 3I3TOT NPMMepP YCNOBHbIM U HEMOMHbLIA, NO3TOMY ero Heo6XoAUMO

paccmMmaTpuBaTb TOJILKO B Ka4eCTBe UAKCTpalnn

PucyHok A 1- TogaBneHue B3pbiBa 1 CMCTEMA U30NALUM (DUIbTPOBA/IbHOW YCTAHOBKM
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Ha pucyHke A 1 1n306paXKeHbl caMble BaXKHble KOMMOHEHTbLI CUCTEMBI
NoAaBNeHNs B3pbiBa U CUCTEMbI U30MSALMW, YCTAHOBNEHHOM Ha (hMNbTPOBAbHOW
yCTaHOBKe. Cuctema paboTtaeT cneayoLinm 06pasom:

a) B cnyyae B3pbiBa B ()MNbTPOBa/IbHOM YCTAHOBKE MPOUCXOAMUT YBENNYEHME
[aBNeHns, KOTOPOe PErncTpupyeTcs AaTyMKoM AaseHns 3meHeHUs faBfieHns ¢
TeYeHMEeM BPeMEHU, 3aperncTpmpoBaHHble 4aTYMKOM LaBNeHNs, HENPEPbIBHO
aHanm3npyoTcs aHanmsatopoM 1o SOCTUXKEHUU aBapUnHOTo YPOBHA (0npeAeneHHOro
3HayeHVAa 4aBneHNs B3PbIBAB TeYeHWe ONpPefesIeHHOro neproga BpeMeHn) aHanmsartop
HanpaBuT CUrHan B 610K ynpasieHUs

b)  BnokK ynpaBneHus NpuBOAWT B AeACTBME ABa OrHETYLINTENS 6ObLION
NPOU3BOANTENLHOCTHU, YCTAHOB/IEHHbIE HAa (PMNbTPOBA/IbHOM YCTAHOBKE, YTOObI
NOAaBUTb B3PbIB Ha 3TOM Y4acTKe.

C) O[HOBPEMEHHO C 3TUM OTHETYLINTENb 6OMbLIOW NPON3BOANTENBHOCTH,
YCTaHOB/EHHbIV B BO3AYX0BOAE K (hIbTPOBaNbHON yCTaHOBKe, cpabaTbiBaeT, UTOObI
OCTaHOBWTb B3pPbIB, YTO NMO3BONAET NPeAOTBPATUTL PacnpoCTpaHeHMe B3pbiBa Ha
ob6opyaoBaHmMe, NOAKOYEHHOE K (DMNbTPOBAHHOW YCTaHOBKE.

Mpw B3pbIBE B (PU/IbTPOBA/IbHOW YCTAHOBKE TaKXXe MOXXHO OTKIHOUNUTb
B3pblB0O6E30MaCHbI MOBOPOTHbIN KnanaH, PacnoOXXeHHbIN Ha BbIXOAHOM OTBEPCTUM
(hMNbTP OBaNbHOM YCTAHOBKMW, HO B NMPUBEAEHHOM MPUMEpPe 3TO He paccmaTpuBaeTcs

Takum 06pa3om, feiicTBUe CUCTEMbI 3aLLUTbl HAUNHAETCA BHYTPY
(hMNbTPOBaNbHOM YCTAHOBKMN MPY 06HAPY>XXEHWUW CIMLLIKOM BbICOKO MHTEHCUBHOCTU
HapacTaHWa [aBneHus, CBUAETENbCTBYHOLLEN 0 BOSMOXHOCTMN B3pbIBa, M 3aBepLUaeTCs
cpabaTbiBaHWEM OTHETYLIMTENS 6OMbLIOA NPOM3BOAUTENLHOCTU

B cnydyae HapyLleHUs 3NeKTPOCHABXKEHMSA BKOYAOTCA aKKyMynsaTopbl CUCTEMbI
B3PbIBO3ALLUThI, YTO NO3BONAET NOALEPXKMBATL 3NIEKTPOCHAGXKEHWE B TeueHne 4 u.
MoTeps (yHKUNOHANbHBIX CNOCOOHOCTEW MO UCTEYeHUN 3TOro nepuoja (4 4) He
paccmatpuBaeTcs py KOPOTKOM 3aMblKaHMK, pa3pbiBe LENW UT. 4. CMcTeMa
nepeBefeT npouecc B 6e3onacHoe cocTosHue. MNpu aHanm3e He paccMaTpuBaeTca
0CTaTOYHbIA PUCK BO3HUKHOBEHUS B3pbIBa MOC/AE OCTAaHOBKM TEXHOOMMYECKOI0

npoLecca
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A.2 Konn4yecTBeHHbI aHanM3 yHKUMIA 6e30NacHOCTM
BNOK cxema HafleXXHOCTW AN 3TOW (PYHKUMM NprBefeHa Ha pucyHke A.2.

BeposaTHOCTb OTKasa no TpeboBaHWIO MpeAcTaBneHa B Tabnuue A 1

¥ crpancn o Enok OrHetywmtenu
|D|aTLWIK jjcar.soa ToxaTxan NoaBneHms 60bLWONM npous-
[aBneHns suxexjtx c ynp BOANTENBLHOCTY

T 0 3aeMm ipoMtiQt

PucyHok A.2-bnok-cxema QpyHKLNOHMPOBAHNUA CUCTEMDI

A.3 TexHn4Yeckue TpeboBaHUSA K CUCTEME

®PYHKLMA CUCTEMbl 3aKNHOYAeTCs B TOM, YTOObl OTKPbITb OTKWAHOW KnarnaH
OFHeTYLIMTeNs Npy NOCTYNNeHUN CUTHaNa OT JaTymKa / yCTponcTBa A5 aHanmsa

CaMbIMU BaXXKHbIMW 3/IeMeHTaMW B CUCTeMe MOLAB/IEHUSA B3pbiBa U U301ALUU
ABNAKOTCA AaTUMK, B/10K yrpaBneHUs ¥ OrHeTyLWnTeNb 60/bLLIOA NPOU3BOAUTENILHOCTH,
Mo3ToMy B HacTofWeM npumepe OyAyT paccMaTpmBaTbCA TONbKO 3TW 3/1EMEHTHI
cuctembl. [pegnonaraeTcsi, 4TO CUCTEMA He CMOCOOHA BbINOMHATL  (PYHKLMIO
obecrneyeHnss 6e30MacHOCTM MNPU BbIXOAE W3 CTPOS  OAHOFO W3 OFHETYLUUTEnNeN
60/bLLIOA NPOU3BOAUTENBHOCTM (CMOCOGHOCTL CUCTEMbI MOAABAATb B3PbIB MOXET
COXpaHATbCA npu  cnabbiX B3pblBaX, HEOOXOAUMOCTb B M301AUUU  MOXET
OTCYTCTBOBAaTb, €C/IM BOCM/IAMEHEHME B (WUbTPE MPOM3OLIIO HAa 3HAYUTE/IbHOM
paccTosHMM OT TOYKM COeAMHEHMUS BO3JYX0BOAAa C (DWUbTPOBA/IbHON YCTaHOBKOIA
Mnama 6yaeT noraweHo cUCTeMOl NojaBneHns B QUAbTPOBaNbHOM YCTaHOBKe).

MpegnonaraeTca, 4TO 4acToTa BK/AKOYEHWI CUCTeMbl MO TpeboBaHUio OypeT
COCTaBNATb OAMH pa3 B rod. B3pblB NbliM MOXeT ObiTb Bbi3BaH 1160 pas3psaom
3N1EKTPOCTATUYECKOr0 3/IEKTPUYECTBa, M60 ropAwmMMmM YacTuuaMmm, nonagarowyMm B
punbTp.

A.4 OrHeTyWwnTENN 60NbLLON NPON3BOANTENBHOCTN

A.4.1 O6LMe NONOXKEHUS

OrHeTywntenn  60/bLIOA MPOU3BOAUTENILHOCTU SABNAIOTCA BaXHOW 4acTblo
CUCTEMbl MNOAAB/EHUA B3pblBa W u30nAuMM B racuTensax, paccmaTpuBaembiX B
HacTosLLeM MpyMepe, UCMOMb3YKTCA OTKMAHbIE KnanaHbl C 3/1eKTPOMEXaHUYeCKUM

npueogom B pesynbTaTe paspsga M3 KOHAEHcAaTopa BK/OYAETCS MOMEHTHBIIA
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3NeKTpoABUraTenb, YTO Bbi3biBaeT pPa3bNOKMPOBKY OTKMAHOrO KnanaHa B KoHTeiHepe
C OrHeracAwWwuMM BeLIeCTBOM, COeJVHEHHOM C KJjarnaHoMm, C MOMOLWbK a3oTa
HarHeTaeTca pfaBneHne o 60 6ap. [Moag AaelicTBMEM a30Ta OTKUAHOW KnanaH
OTKPbIBAETCA, U OrHeracsilee BeLLeCTBO NOCTyMaeT yepe3 HacafLKy B 30HY, KOTOPOWA
Heobxoanma 3awmrta. CxemMa MOMEHTHOrO Aaguratensd M pa3bioKMPOBKM
npogy6smMpoBaHa B YCTPOICTBE MOAaB/IEHUS B3pbiBa, YTO  CO34aeT Pe3epBHYHD
cuctemy. Kak OCHOBHas, TaK W pe3epBHas CXemMa MOMEHTHOrO ABuratens u
pa36/I0KMPOBKY HaxoA4ATCsA B paboyeM COCTOSHUN

Ona  orHeTywuTtens  60NbLIOA NPOU3BOAUTENLHOCTM MCNOMb30BAIN aHA/IN3
XapakTepa, NOCNeACTBUIA 1 BXXHOCTW OTKa3oB. Bcero 6b110 MCN0Mb30BaHO 77 pasHbIX
3NeMeHTOB [MpuBefeHHbIE HWKe faHHble 0 YacTOTe 0TKa30B ABNATCA (PUKTUBHLIMU

A. 4.2 YactoTa O0TKa3oB 3/IeMEHTOB OFHETYLWUTensd 6onbLIOWA
Nnp ON3BOANTENBHOCTH

MpoBofmnack OLeHKa 4acTOTbl OTKa30B [A/19 KaXAOro afnemeHTta (Npumepbl
npveefdeHsbl B Tabnuue A.1l. UacToTa 0TKa30B MOKa3bIBAET YNC/I0 OTKA30B Ha MU/IUOH
4yacoB 3Kcnyatauuu

Ta6nuua A.l - NpuMepbl YaCTOTbl OTKA30B KOMMOHEHTOB OFHETYLUNTENS 60/bLUON

NPOnN3BOAUTENBHOCTN
MaeHtugu- OnucaHve KOMMOHeHTa Yucno YacToTa oTkasoB  OO6LLas yacTota
KaLVOHHBbIN

KOMIMOHEHTOB (Ha anemeHT) OTKa3 0B
HoMep
1 BCTpoeHHbIN GuabTp 1 0,300 0,300
5 Kopnyc 1 0,040 0,040
6 OTKNAHOI KnanaH 1 0,040 0,040
7 Ban 1 0,100 0,100
9 CTONOpHbIA WTNQT 1 0,150 0,150
15 lMnockas npoknagka 1 0,140 0,140
41 LiunuHgpuueckunin ont S 0,008 0,064
43 YNnoTHUTENbHAA Waiba 2 0,140 0,280
51 MaHomeTpuryecKuii 1 1,100 1,100

BbIKNtOYaTelb

A.4.3 lNMocneacTteBuA U BaXKHOCTb 0TKa30B
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Bbinn paccMOTpeHbl MNOTEHLUManbHble MNOCNEACTBUS KaXAO0W HEemcnpaBHOCTU
Ba)KHOCTb 0TKasa 4acTO OLEeHMBAKTC NOMOLLbIO CRefyoLein Knaccuhmkauum:

- YpoBeHb BaXHOCTM 1 - O0O4YeHb Cepbe3Hasi HemcrnpaBHOCTb: OTKa3 BCel

CUCTEMBI,

- YpoBeHb Ba&XHOCTWM 2 - Cepbe3Has HEUCNpaBHOCTb: HenocpeACTBEHHOE

MoBpPeX[eHNe CUCTEMbI OTCYTCTBYET,

- YpOoBEeHb BaXHOCTM 3 - MeHee Cepbe3Has HeuCnpaBHOCTb: HEe3HaUYMTeNbHOe
B/IMAAHNE Ha PYHKLVOHNPOBaHNE CUCTEMBI,

- YpoBeHb BaXHOCTUM 4 - HE3HauMUTe/lbHas HEeWCnpaBHOCTb: He BWUAET Ha
(PYHKLMOHMPOBaHWE CUCTEMBI

B [oKymeHTauuMm No MNPOBELEHUI0 aHanM3a XapakTepa, MNOCNeACTBUA W
BaXHOCTM O0TKa3oB  HEeobXO4UMMO onucatb MOC/MeACTBMA U BaXHOCTb OTKa30B B
COOTBETCTBUU C NPUBELAEHHON Knaccugmkaumen (cm Tabnuyy A.2).

Ta6nuua A.2 - MNocneactsns 1 BaXXHOCTb O0TKA30B KOMMOHEHTOB OFHETYLIUTENS

60/1bLIOM NPOM3BOAUTENLHOCTH

YacToTa
0TKa3oB [locnefcTsna  YpoBeHb
s 1 KomnoHeHt DyHKUMN Twun oTkasa KommeHTapum
B o» * (x 10°) 0TM3a(0B) BaXKHOCTU
é (B yac)
2 BcTpoeHHbIi  ®dunbTpyeTa3oT  3acopeHue 0,300 3anonHeHve 4 KoHTponupyeTtcs
(bt BO Bpems HEBO3MOXHO
3arno/HeHus
5 Kopriye CopepxxunT Bce TpeLumHa, 0,040 MoTeps 2 KoHTponupyetcs
(DYHKLWMOHabHbIe cKOf [JaBieHns
3/IeMeHTbI
6 OTKnaHoiA epmeTusnpyet TpeLLyHa, 0,040 MoTeps 2 KoHTponupyetcs
KnanaH KOHTeliHep, CKON [iaBneHns
HaxXoAsLMincs

MO/, AaBNEHNEM
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UactoTa
>X oTKazoB  [locneactsnsa  YpoBeHb
E « 3 KomnoHeHT DYHKLWN Twn oTKasa KommeHTapun
| §5§ (x 106) 0TKa3a(0B) BaXXHOCTW
4 A (B vac)
7 Ban Ocb BpaLLeHus TpeLumHa 0,090 Moteps 2 KoHTponupyetcs
[/19 OTKVHOTO [aBneHus
«
Knarara 3akmHuBaHne 0,010 KnanaH He 1 B03MOXXHbIA OTKa3.
OTKPbIBAETCA M0 NpogmnakTHYe ckvie
TpeboBaHMo Mepbl - BbIGOp
COYeTaHuiA
MaTepranos 1
06paboTka
MOBEPXHOCTM
9 CTOmMOpHbIi PyuHas 3aKNMHMBaHve HeBO3MOXKHO 3 O6HapyxwvBaeTcs
BUHT 6/10KMpPOBKa 3a6/10KMpoBaThb npw 6/10KMPOBKe
pasMbIKatoLLEro Wi nm
MexaHu3ma pa36nokmpoBaTb pa36/10KMPOBaHIN
OTKWAHOM
KnanaH
TpelumHa 0,090 HeBO3MOXHO 3 O6Hapy>xvBaeTcs
3a6/10KMpoBaTh npw 6/10KNPOBKe
Wi nm
pa36nokmpoBaTb pa36/10KMPOBaHNN
OTKMAHO
KnanaH
Bbnokvposka He 0,010 KnanaH He 2 KoHTponupyetcs
cHATa OTKpPbIBAETCS 0 NTEKTPOHHOM
Tpe6oBaHWo cmcTemol
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OkoHYaHue Tabnuuybl A.2
YacTtoTa

ID 0TKa3oB [locnefcTems  YpOBeHb
* ﬂ( ? KomnoHeHT DYHKLUMK Twn oTKasa KommeHTapuu
8 g

3

o=

(x 106) 0TKaza(0B)  BaKHOCTK

E
v (B yac)
15 Mnockas Mpoknagka, Ortcytctare 0,140  OrtcyTcTBYHOT 4
MpoKagka YCTaHOBMIEHHas TepMETUYHOCTY
mexay
Koprycamm v
KnanaHom un
MPUBOAHBIM
MEXaHW3MOM
4 Uwmngpunueckuin - Wcnonbdyetca  OcnabneHue, 0,064  OtcyTcTBYHOT 4
6ont ans TpeLmHa
MpVKpensieHns
Kopryca
3NEKTPOHHOIA
4acTu CUCTEMbI
43 YnnoTtHutenbHas YnnoTHeHne OrtcyTctare 0.2S0  OrtcyTcTBYHOT 4
Lainba 60N1TOBbIX repMETUYHOCTM
COeAVHEHMIA
51  MaHomeTpuyeckuin - KoHTponmpyeT He 0,500 MoTteps 2 BO3MOXHbIi
BbIK/IHOYaTE b [iaBneHve OTKpbIBaeTcA [aBeHus He 0TKas3, Brepsble
CUCTEMbI BbISIBNSETCS BbISIB/KTCANPY
nepBsoii NpoBepKe
He 0,500  CpabaTtbiBaeT 3 KoHTponupyeTtcs
3aKpbIBaeTCA aBapuiHas
CUrHasmsaums
OrtcyTcTaue 0,100 Moteps 2 KoHTponupyetcs
repMeTUYHOCTM [aBneHns

MpumeyvaHne- B 3TOM Ta6nv|u,e npeacras/ieHbl CBEAEHUA TONBKO O YaCTW KOMIMOHEHTOB, A/19 KOTOPbLIX NMPOBOAWIICA

aHa/IN3 XapakTepa, I'IOCJ'Ie,El'CTBVIVI N BaXKHOCTW OTKa30B.

Ha ocHoBe nokasaTens BaXHOCTW MOCNeACTBUIA 1 YPOBHSA, MOMyYEHHOro ANs

OrHeTywunTens 60NbLLON npon3BognTE/IbHOCTK  METOAOM  aHa/lM3a XapaKTepa.
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MoCNMeACcTBMIA N BaXHOCTM OTKa30B, MOXeT OblTb paccyuMTaHa o6Lias BepOATHOCTb
0TKa30B N0 TpebOoBaHMIO.

Mopo6Hble pacyeTbl 6blM NPOBEAEHbI 41 YCTPOMNCTBA yNpaBneHns n jaTymka

A.4.4 Pe3ynbTaTbl pacyeToB

Ha ocHoBe pe3ynbTaTOB aHasM3a xapakTepa, NocnefcTBUMA M BAXXHOCTW OTKa30B
n/vnu aHanusa xapakrepa v NOCnefCTBUIA 0TKA30B, NPOBELEHHbIX AN OTHeTYyLInTeNen
60/bLLIOA NPOU3BOAUTENLHOCTU, YCTPOMCTBA YNpaBNeHWA W fatynka [LaBfieHus B
COYeTaHUN C aHa/sM3aTopom, 6blia MPOBefeHa OLEHKa BEPOATHOCTM OTKasa CUCTEMbI
noAas/ieHNa U U30NALMKN B3pbiBa Bblnn NoMyyeHbl cregytowmne pesynbTaThl

Tabnuua A3 - BepoAaTHOCTb OTKasa no TpeboBaHWIO 419 PYHKUUN NoJaBeHNA

B3pbiBa
O6wWmin nokasaresb
KomnoHeHT KonnuecTBo KOMMNOHEHTOB BEPOSATHOCTM 0TKa3a Mo
TpeboBaHuto
[artuunk B coyetaHun c 1 3,8 x 104

YCTPOCTBOM aHanu3a
Y CTpPOIACTBO ynpaBneHus 1 1,7 x 109
KnanaH ¢ BbICOKOA 3 6,6 x UI'L
MPONYCKHOM CMOCOBHOCTHIO

NToro ansg @yHKUMM CUCTEMBI - 91 x U5

Kak cnegyet u3 Tabnumuybl A.3, QYyHKLMOHa/IbHbIE BO3MOXXHOCTN COOTBETCTBYHOT
TpeboBaHMAM YPOBHS MOMNHOTHLI 6e3onacHocTh 2 (SIL2) B COOTBETCTBUM CO

cTaHfaptamu cepum EH 61508.
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MpunoxeHwne B

(cnpaBo4HOe)
MeTo/bl BbISABNEHNSA 0TKA30B M OLEHKMN (DYHKLMOHabHOM 6e30MacHOCTM
B.1 O6wume NonoxeHns

CyuiecTByeT MHOIM0O MeTOAOB BbISIBMEHWA OTKAa30B, pacyeTa BEPOATHOCTU W
OLIEHKM MOCNeAcTBUIA 0TKa3oB Kaxkablit mMeTofd 6bin pa3paboTaH Ans KOHKPETHOro
NPUMEHEHUS, MO3TOMY MOXET NoTpe60BaTbCA BHECEHME W3MEHEHMI NpU NpOBeAeHUM

OLEeHKM (hYHKLMOHA/IbHO 6e30MacHOCT KOHKPETHOW CUCTEMbI

HekoTopble M3 NPUMEHAEMbIX METOLOB KPaTKO OnucaHbl M Ha HWUX CAenaHbl
CCbIIKW, Hanpumep B npunoxeHun B EH 1050:1996 [7] v npunoxeHnn B EH NCO
17776:2002 [8]. danee npuBOAUTCS onucaHWe ABYX METOLOB W PYKOBOACTBO MO WX

MPUMEHEHNIO 4NN OLIEHKN PYHKLMOHANbHOV 630MacHOCTY

B 2 MeToa aHanmsa xapaKTepa v nocneacteuin otkasos (FMEA) un metop

aHanm3 xapakTtepa, NoCNeCTBUN U BaXXHOCTU 0TKa3oB (FMECA)

MeToA aHanm3a xapakTepa W nocneacteuin otkasoB (FMEA) u meTtog aHanus
XapakTepa, nocneAcTBuii KM BaxHoOCTM oTkazoB (FMECA) wucnonb3yoTcs Ans
BbISIBIEHUS W OMWCaHUS HapyLleHUin B paboTe CUCTEMbI, PE3EPBHON CUCTEMbI W
OTKa30B MO 06LWein npuynHe, (QYHKUWIA, PEXMMOB OTKasa, MPUYMH, MOCNEACTBUNA,
MeTOZOB BbISIBNEHUS, CPefHein HapaboTKM [0 PeMOHTa WM WHTepBana WCMbITaHWA 4NS
KOMIMOHEHTOB, OTBETCTBEHHbLIX 32 (DYHKLMIO 6€30MacHOCTU B CUCTEMAxX, CBA3AHHbLIX C

6e30MacHOCTbIO.

[na BbINONHEHUS aHanM3a Heob6XoAMMO pa3feNvTb CUCTEMY Ha KOMMOHEHTbI
BaXHO npaBuibHO OMpefennTb YPOBEHb pa3feneHns Ha KOMMOHEHTbl YpoBeHb bOyaeT
3aBMCETb OT LIENWN aHa/nM3a XapakTepa W MOCMeACTBMIA OTKa30B / aHanim3a, xapaktepa,
NnocneacTBMiA M BaXXKHOCTM OTKA30B W MMEIOLEACS B HalMuum TeXHUYECKOW
JOKYMeHTaumm B 60MbLUMHCTBE CyvaeB aHanM3 xapakTepa M NOCNefCcTBMIA OTKa30B

(UM aHanu3 xapakTepa, MOCNEACTBMIA W BaXHOCTM OTKAa30B) MPOBOAWTCS A0 aHanusa

26



rOCT PEH 15233-2013
JepeBa O0OTKa30B WM  ABNAETCA OCHOBOW [AnA  onpegeneHns  (YHKUMOHaNbHOM

6e3onacHocTu

AHann3 xapakTepa 1 nocneacTBuUiAi 0TKa3oB UM aHanM3 XxapakTepa, NocneacTBUl
M BXHOCTM OTKa30B OCYLLECTBAAET rpynna TEXHWYECKUX CMeLuanncToB, a Takxke
NepcoHas, MMeLLWiA 60/bLLON ONbIT NPUMEHEHNS CUCTEMBbI [I15 3aNUCU UH(OpMaL MK
0 KaX[OM KOMMOHEHTe WCMOMb3yT CTaHAAPTHYH (opmy (o6pasey Tabnuy c
pesynbTaTaMu aHaiM3a XapakTepa W MOCNeACTBMIA OTKa30B/aHaM3a XapakTtepa,

NoCneACTBMIA 1 BAKHOCTW OTKA30B NPUBEAEH B MPUAOXKeHUN A):
a) Ha3BaHVe M TUMN KOMMOHEHTA,
b)  (yHKUMS,
C) PeXUMbl HENCNPABHOCTY;
d) NPUYNHbLI 0TKA30B,
€) nocneAcTBMSA MECTHOM HEMCNPaBHOCTENR,
f) nocneacTBMsA 06Lei HeMcnpaBHOCTEN;
0) 06HapY>XeHNe HeMcnpaBHOCTEN,
h) KoMneHcauus / 3awmrta (pesepsHas cUCTemMa);
i) KOMMEHTapuu, peKkoMeHjauunu v nocrefyroLlas nposepka

B Tabnuuax ¢ pesynbTataMu aHanm3a XapakTepa W MOCMeACTBMIA  0TKa3oB/
aHanM3a xapakrtepa, MOCMeACTBMA U BAXHOCTM OTKA30B OfHa KOJIOHKA TaKxe
MCMoJb3yeTca A1 KONUYECTBEHHbIX PacyeToB BEPOATHOCTU BO3HUKHOBEHWA pexuma
HEWCNpaBHOCTM W MNOCNEACTBUMA HEUCrnpaBHOCTM [ KOMMOHeHTOB. [MpoBoguTcs
Knaccugpmkaumsa BepoATHOCTM BO3HWKHOBEHWS HeWCNpaBHOCTEN W WX MOCNeACTBUIA
(Hu3Kaa, cpefHsAs, BbicOKas/guarpaMma PUCKOB W T. A.). 3HAYEHME W BaXHOCTb
KaXJoro Kiacca HemcnpaBHOCTEN JO/MKHbI ObiTb ONpefesieHbl B TEKCTE, NOCNeACTBUA
AO/MKHbI KnaccmuumpoBaTbCsa C YYETOM Bpeda AN1a Nofer, PUHAHCOBBLIX 3aTpaT W
BO34ENCTBMA Ha OKpyXXatowlyto cpegy. Mpu oueHke PYHKUMOHaNLHOW 6e30MacHOCTU

ansa onpegeneHnA BEPOATHOCTU yacTto Tp86yeTCﬂ KONnn4yecTBeHHas nnn
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nonyKonnyecTBeHHan XapaKTEeEPUCTUKa, KOoTOpasa OOJ/DKHa ObITb YKa3aHa

M3roTOBMTENIEM UM MOXET BObITb ONpeAeneHa no AaHHbIM A8 NOA06HbLIX CUCTEM
B.3 AHann3 gepeBa 0TKa3oB (FTA)

[epeBo 0OTKa30B - 3TO MeTO[, C MOMOLLbK KOTOPOro /060 HeXenaTenbHbIi
PEeXWUM HEWUCNPaBHOCTU CUCTEMbI MOXET ObITb OMMCaH, WCXOAA U3 PEXMUMOB OTKasza
KOMMOHEHTOB M elicTBMIN onepaTopa [lepeBO 0TKa30B NO3BONSET ONPeAennTb NIOTUKY
BO3HWKHOBEHUSI 3TUX HEUCNpaBHOCTEW. Pe3ynbTaTbl 3anucbiBalOT B BUAE CXeMbl
JepeBa HencnpaBHOCTEN.

Cxema pepeBa HeUCNpPaBHOCTEA COCTOMT U3 [ABYX OCHOBHbIX 3/1eMEHTOB:
«JIOTUYECKMNX 3HAKOB» U «COObITUIA». «JIOrMyeckne 3Haku» MO3BONSIOT NepeaBuraTbcs
BBEPX MO NIOFMYECKON LenoyKe AepeBa W BbISIBASATb B3aMMOCBA3N MeXAY CO6bITUAMY,
Heo6X0ANMbIMN 1 BOSHUKHOBEHWUS CO6bITUA 60nee BbICOKOrO ypoBHA OCHOBHbIE
BUAbI NIOrMYecKUX 3HakoB - W u W  Jlormyecknin 3Hak WM 03HayaeT, 4TO BCe
Co6bITMSA, BXOAHblE MO OTHOWEHWO K onepayunm W, AOMKHbI  NPOU3OATK
O/IHOBPEMEHHO, YTOObI BbI3BaTb COObLITME G0MEE BbICOKOTO YPOBHS JIOrMYECKUA 3HAK
NN o3HayaeT, YTO TO/IbKO OAHO U3 COBLITUIA, BXOAHbLIX MO OTHOLUEHMIO K Onepauumu
NN, Heobxogumo AN BO3HWMKHOBEHWUA COObITMSI 60nee BbICOKOrO YPOBHSA
CyuiecTByeT TakxXe psaf JApYyrux JIOTMY4ECKUX 3HAKOB, WUCMONb3YEMbIX pexe U
oTO6GpaXKaloLWmMx Noruyeckuii aHanmi. llocne TOro, Kak fioruyeckas cxema 6yger
BHECEHA B [epeBO OTKa30B, MOXHO YCTAHOBWUTb YacTOTY BO3HWKHOBEHWSA BbICLUErO
CO6bITMA, yuMTbiBas fAaHHble O 4acToTe / BEPOATHOCTU BO3HWKHOBEHUS COObLITWIA
CamMOro HWKHero YpoBHS [fepeBa. 3TW CBeAeHMA O  4acToTe / BepOSTHOCTW
BO3HMKHOBEHWNA  COOLITUIA  OObIYHO  MPUMEHAKOTCA K  WHTEHCMBHOCTM  OTKasa
3NEKTPOHHbIX, 3/IEKTPUYECKUX WAN  MEXAHUYECKMX KOMMOHEHTOB M MOTYyT ObITb
nonyyeHbl M3 6a3 AaHHbIX TakXKe MOXHO pacCcyMTaTb BEPOSTHOCTb HEBbIMOMHEHWS
onepaTopoM HeoOXOAMMbIX [eNCTBWMIA. 3aTeM, A/ pacyeTa 4acTOTbl BO3HWKHOBEHUS
BbICLLEr0 COBbITUSA, MOXET MCNO/b30BaTbCA apUIMETNUYECKNI aHa/IM3, OCHOBaHHbIN Ha
6ynesoii anrebpe. Ha nto6om /1 BO3MOXHO CNOXEHMEe 4acTOT BO3HMKHOBEHMSA Ha
No60M M BO3MOXHO YMHOXEHME OfHOW 4acTOTbl Ha Nt060e 4YMCNo BO3IMOXHOCTEN (B

KauyecTBe MpUGMKEHWs NepBOro nopsaka). Mpu oleHKe AepeBa 0TKAa30B HEOGXOAMMO
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YeTKO pas3nnyatb, Kakue [aHHble OTHOCATCA K 4vactoTe (B eAMHMUAX COO6bITMS Ha
eVNHNLY BPEMEHU), KaKune - K BeposTHOCTM (6e3 ykasaHus pasmepos). CyluecTBytoT
TaKXXe cneynanbHble METOAWMKM OLUEHKW [AepeBbeB 6GOMbLLIOTO pasmMepa W COXHOM
CTPYKTYpbl, HANpPUMep C MOMOLLbI MUHUMAaNbHbIX BbIPE30K CO6bLITUIA

AHann3 pepeBa 0TKa30B AO/MKEH MPOBOAMTLCA CreumanucTaMu, BhaferoLnmu
3TUM meTogom Ecnm normyeckas cxema, oTobpaaemas [epeBOM OTKa30B, OKaXKeTCs
HenpaBu/IbHOM, TO M pacCuMTaHHasi 4YacToTa Takxe OyAeT HenpaBWIbHOW. TaKkxe
BO3MOXHO HenpaBuabHOE NpUMeHeHWe GyneBoli anrebpbl, eCNn He YY4MTbIBaeTCA 0TKa3
no o6LLEA NPUUNHE.

MeTog aHanu3a gepeBa OTKa30B MNPUMEHSETCH B OCHOBHOM K 060C001EeHHbIM
3/IEMEHTaM CUCTEMbI, CO6paHHOMY 000pYAOBaHWIO U NPW OLEHKE HAAEXHOCTU CUCTEM
3alnThI.

MpumeHeHne MeTofda Ans 0o0nee CMOXHOIO 060pyfoBaHWs OyAeT CAULLKOM
CNOXHOW npoueaypoin, Tpebytowen 60MblIMX 3aTpPaT BPEMEHN, KPOMEe CNy4aeB, Korja
3TOT MeTOZ wucnonb3yeTca 6e3 MpPOBeAeHUS KOIMYECTBEHHOro aHanu3a, 4ToObl
nonyynTb 0630p B3aMMOAENCTBUA MEXAY Pa3MUHbIMU KOMMNOHEHTaMK, DYHKLMSAMA,

BbIMO/THEHHbI Ha BbICOKOM YPOBHE.

PucyHok B. 1- [lepeBo 0TKa30B ANs WAMOCTPALUM 0TKa3a B CUCTEME MUTAHUS
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MpunoxeHve JA
(cnpaBo4HOe)

CBefleHMs1 0 COOTBETCTBUM CCbIJIOYHbIX MEXAYHAPOAHbIX CTaHAApPTOB
CCbI/IOYHbIM HaLMOHaNbHbIM CTaHAapTaMm Poccuiickoli degepaymnm

Tabnuua OA. 1

O603HayYeHne CChIIOYHOro CTteneHb O 603Ha4YeHne N HanmeHaB aHue
MEX/yH apOfHOT 0 COOTBETCTBUSA COOTBETCTBYIOLIEr0 HaLMOHALHOTO
cTaHgapTa cTaHgapTa
EH 13237:2003 *

* COOTBETCTBYIOLMI HALMOHANMbHBIA CTaHAAapT OTCyTCTBYeT [lo ero YyTBepXAeHUs
peKOMeHAYETCS UCNO/b30BaTh MEPEBOS Ha PYCCKMIA A3bIK AaHHOTO MEXAYHApPOAHOro CTaHAapTa
MepeBofg AaHHOTO MeXAYHapOAHOro cTaHgapTa Haxogutcs B defepanbHOM UHPOPMALMOHHOM
(hOH[E TEXHWUYECKMX PErfaMeHTOB W CTaHLApTOB.
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Bubnnorpapus

MeTogonorus OLLEHKM pucka MCNoNb30BaHNA
HE3NIeKTPUYeCKoro  060pyfoBaHUA M KOMMOHEHTOB  BO
B3pblBOONacHoin atmocgepe (EN 15198 Methodology for the
risk assessment of non-electrical equipment and components for
intended use in potentially explosive atmospheres)
B3pbiBoOnacHble cpedbl B3pbiBo3awmTta U npefoTBpaLleHue
B3pbiBa Yactb 1 OcHoBomonarawwas KoHuenuus wu
metogonorus (EN 1127-1 Explosive atmospheres. Explosion
prevention and protection. Part 1 Basic concepts and
methodology)
YnpasneHne puckom Cnosapb. PykoBogduwive ykaszaHua Mo
ncnonb3oBaHuo B cTaHgaptax (ISO/IEC Guide 73, Pusk
management - Vocabulary - Guidelines for use in standards)
®yHKUMOHANbHAA  6e30MacHOCTb  CUCTEM  3NIEKTPUYECKHUX,
3N1EKTPOHHbIX, NPOrpaMMUPyembiX 31eKTPOHHbIX, CBA3AHHbIX C
6esonacHocTbio. Yactb 4. TepmuHbl U onpepeneHns (EN
615084, Functional safety  of  electrical/electronicl
programmable electronic safety-related systems - Part 4
Definitions and abbreviations (IEC 61508-4:1998 +
Corrigendum 1999)
BesonacHOCTb  MalMH  JNeMEeHTbl  CUCTEM  YMpaBfeHus,
CBsA3aHHble C 0b6ecneyeHnem 6ezonacHocTn Yactb 1 OO6lume
npuHumnnel KoHcTpyuposaHns (ENISO 13849-1:2006 Safety of
machinery - Safety-related parts of control systems - Part L
General principles for design (ISO 13849-1:2006))
BesonacHOCTb  MaWWH U MexaHW3MoB  PYHKLMOHa/IbHAsA
6e30nacHOCTb 3NEKTPUYECKUX, 3NEKTPOHHbIX 7
NporpaMmmMupPyemMbIX  3/1IEKTPOHHbIX cucTem KOHTpONS,

cBfi3aHHbIX ¢ 6e3onacHocTbio (EN 62061, Safety of machinery
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[7] EH 1050:1996

[8] EH nco
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17776:2002

- Functional safety of safety-related electrical, electronic and
programmable electronic control systems (EEC 62061:2005)
besonacHocTb MawuH  [puHuunbl  oueHkn pucka (EN
1050:1996. Safety of machinery - Principles for nsk
assessment)

MPOMbIWNEHHOCTbL  He(TAHAs W rasoBas YCTaHOBKM [Ans
A00bIYM 13 MOPCKMX MECTOPOXAEeHWI. PyKoBOAsLLME yKa3aHUS
No BbIGOPY WHCTPYMEHTOB W METOAWK ANA UAeHTUdMKalymm
onacHocTeil 1 oueHkn pucka (EN ISO 17776:2002, Petroleum
and natural gas industries - Offshore production installations -
Guidelines on tools and techniques for hazard identification and

risk assessment (ISO 17776:2000
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