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MpeancnoBune
Llenu v npmHumnel ctangaptmusauumn B Poccuiickon ®efepaunn yctaHoBneHol PegepanbHbiM 3aKOHOM
oT 27 gekabps 2002 r. N 184-93 "O TexHM4Yeckom perynmpoeaHun”, a npaBuia NpMMEHEeHUs HauMoHarbHbIX
ctaHgaptoB Poccuiickon ®epepauum - TOCT P 1.0-2004 "CrtanpgapTtusauum B Poccuitckon Pepepauumu.
OcHoBHble nonoxeHus"

CBepneHuns o ctaHpapTe
1 MOANOTOBJIEH OTkpbiTbiM akuMoHepHbIM obwecTBoM "HaydHo-nccnegoBaTenbCkui  LEHTP
KOHTPOMNS W AMarHocTukm texHuyeckux cuctem" (OAO HUL, K[) Ha ocHOBe COBCTBEHHOrO ayTeHTUYHOro
nepesofa cTaHdapTa, yka3aHHOro B nNyHKTe 4

2 BHECEH VYnpaBneHuem passButus, UWHQOpMauUuoHHOro obecnevyeHns w  akkpeauvTauuu
PenepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryrnmMpoBaHuio 1 MeTporornm

3 YTBEPXXOEH W BBEAEH B JENCTBWE Mpukasom ®enepansHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuto u metponorumn ot 30 ceHTabps 2005 r. N 235-cT

4 Hactosawmn craHgaptT aBnsSeTcsd MOAMMULMPOBAHHBLIM MO OTHOLWIEHUID K MeXAyHapoAHOMY
ctangapty M3K 61882:2001 "MccnegosaHne onacHocTn n paboTtocnocobHocTn (HAZOP). PykoBOACTBO MO
npumeHeHunio" (IEC 61882:2001 "Hazard and operability studies (HAZOP studies) - Application guide") nytem
BHECEHNS TEXHUYECKUX OTKIMOHEeHWUW, OBbsCHEeHMEe KOTOpbIX MPUBEAEHO BO BBEAEHUMU K HacToswemy
cTaHgapTy.

HaumeHoBaHVMe HacToswero craHgapTa W3MEHEHO OTHOCUMTENbHO HaMMEHOBaHUSA YKa3aHHOro
MeXayHapoaHoro ctaHgapTa aAnsa npuesefeHus B cootseTtctane ¢ FOCT P 1.5-2004 (nogpasaen 3.5).

V3ameHeHus, BBEOEHHblE B HACTOSALLUN CTaHOdapT MO OTHOWEeHUK K MeXayHapogHOMY CTaHaapTy,
OGyCJ’IOBﬂeHbI HeobxoauMOCTbIO Hanbonee NOMHOIro AOCTMXKEHUS Lienen HauuoHanbHowm CTaHgapTu3auunm

5 BBEJEH BINEPBbIE

UHgbopmayusi 06 usMeHeHuUsIX K HacmosiuweMy cmaHdapmy nybrukyemcsi 8 exe200Ho u3dasaemMom
UHhopMayuoHHOM ykaszamene "HayuoHarbHble cmaHOapmbl”, a mekcm U3MeHeHUU U MornpasoK - 8
exXemecsYHO u3dasaeMbiX UHGOPMaUUOHHbIX ykazamernsx "HauuoHanbHbie cmaHOapmel”. B crnydae
nepecmompa (3amMeHbl) unu ommMeHbl Hacmosiueao cmaHlapma coomeemcmeyroujee ygedomneHue bydem
ory6ruKo8aHo 8 exemecs4yHoO uddasaeMoM UHGOPMaUUOHHOM yka3amere "HauyuoHanbHble cmaHdapmsl”.
Coomeemcmeyroujas UHgopmayus, yeedomieHue U meKcmbl pasMeuw,aromecsi makxe 8 UHgopMayUuoHHOU
cucmeme obwez2o0 Mnonb30B8aHuUsi - Ha oguyuanbHOM calme HayuoHanbHo20 opeaHa Pocculickol
®edepayuu no cmaHdapmu3sauuu 8 cemu MlHmepHem
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BBepeHue
Llenblo HacTosiwero craHgapta SBNSETCS OMuMcaHMe MNPUHUMMOB W npouedyp uccnegoBaHus
onacHocTtu u pabotocnocobHocTu. Mccnegoeanne HAZOP* ucnonb3ytoT aons:

- ngeHTndmrKauum noTeHuManbHbIX OMacHOCTEW B cucTteMe. PaccmaTpuBaemble OMacHOCTU MOTyT
BKMOYaTb Kak OMaCHOCTM, KacarLmecs TONbKO CaMON CUCTEMbI, TaK U OMacHOCTM CO 3Ha4yMTernbHO Bornee
LUMPOKOW cdhepor pacnpoCTpaHEHUs, HAaNpuUMep, ONacHOCTU AN OKpyXatoLen cpeabl;

- naeHTUdUKaUun notTeHumnanbHbix npodnem paboTocnocoOHOCTU CUCTEMBI U, B YAaCTHOCTU, NPUYMH
3KCMNyaTauMOHHbIX HAapPYLWEHUN W  OTKMOHEHUWW B NPOW3BOACTBE, MPUBOAALLMX K WU3FOTOBIEHUIO
HECOOTBETCTBYHOLLEN NPOAYKLIMN.

* HAZOP - npuvHATOEe B MeXOYHapoOO4HOW NpaKkTUKe COKpalweHHoe o603HayeHne uccregoBaHust
onacHocTu u paboTocnocobHoCTw.

Pesynbtatbl nccneposaHun HAZOP, Takve kak MAeHTUUKaAUMS MNOTEHUManbHbIX OMacHoOCTer U
npobnem paboTocnocobHOCTM, OKa3bIBAT CYLWECTBEHHYO MOMOLWb B oOnpedeneHum HeobxoaumbixX
KOPPEKTUPYIOLLIMX MEPONPUATUNA.

XapakTtepHas ocobeHHoCcTb uccnegosaHua HAZOP - npoBedeHne 3KCNepTu3bl, B NpOLLEeCcCe KOTOPON
rpynna cneumanucTtoB B PasnUyHbIX HayYHbIX AUCUUMNAUHAX Mo PYKOBOACTBOM nuaepa CUCTeMaTUYECKM
nccnegyeT COOTBETCTBYIOLLME YaCTU NpoekTa unm cuctembl. OHa naeHTMdUUUpYyeT OTKIOHEHMS OT Lenen
npoeKTa cuUcTeMbI, UCnonb3yst 6a30BbIN HAOOP KNOYEBbIX yrpaBnawWwmnx cnos. MeToguka HanpaBneHa Ha
CTUMYMALMIO BOOOPaXKeHMs y4aCTHUKOB AN MAeHTMdUKauum npobrnem onacHocTu M paboTocnocobHoCTH
cuctembl. Metognka HAZOP porkHa paccmaTtpuBaTbCsl Kak paclUMpeHWe KavyeCTBEHHOrO MCcCreaoBaHus
NPOeKTa, NCMOMb3YOLWEro aKkCnepMMeHTaneHble METOAbI.

Nccnepoeanne HAZOP BktoYaeT MHOMO pasfinyHbIX METOAOB, MPUIrogHbIX ANnS uaeHTudukaumu
noTeHUuMarnbHbIX OnacHocTern u npobrnem paboToCNOCOBHOCTM (KOHTPOSMbHLIE CMWUCKW, aHanM3 BUOOB WU
nocnencteunm otkasoB (ganee - FMEA), aHanu3 pgepesa HeucnpaBHocTM (manee - FTA)). HekoTtopble
MeTObl, Takne Kak KOHTPOSbHbIE CMNCKU N aHanus "4to, ecnun...", MOryT UCMNONb30BaTbCA Ha paHHMX aTanax
XW3HEHHOMO LUMKNa CUCTEMbI, KOrga Ans uccnenoBaHui OOCTYMHO HebonbLloe KOnMyecTBO MHopmauuu,
unn Ha Gonee nO3dHUX cTagusix, ecnu Heobxoaum Gonee petanbHbi aHanud HAZOP. WccnepoBaHue
TpebyeT 6onbLlioro KonuyecTsa getanen ob uccnegyemon cucteme, Ho gatoT Bonee NonHy MHPoOpMaLmio
00 onacHocTsAX M olwnbkax B NPOEKTE CUCTEMBI.

B oTnnumMe OT nNpMMeHsieMOro MexayHapoAHOro cTaHgapTa B HACTOSILMUA CTaHOApPT HE BKIOYEHbI
ccbinkn Ha MOK 61160:1992 "OduumnanbHbiii aHanM3 npoekta”, KOTopbl HelenecoobpasHo NpUMEHNATbL B
HaLMOHarnbHOM CTaHOApPTE M3-3a OTCYTCTBUSA NPUHATOrO rapMOHU3NPOBAHHOIO CTaHAapTa.

1 O6bnacTb NnpuMeHeHus
Hactoswuin craHgapT obecneyvBaeT  pykoBOACTBO MO MCCMEAOBaHWMK  OMACHOCTU U
paboTtocnocobHocTu (ganee - uccnegosaHne HAZOP) cuctem, ncnonb3yowee Habop ynpaBnsitoLnx Cros,
onpe,qeneHHbM B HacTodlleM cTaHaapTe. OH Takxe OaeT pykoBOoACTBO NO NpPUMMEHEeHU meToda WU
npouenyp wuccneposaHuss HAZOP, Bkniovas onpegeneHve, noaroToBKY, MPOBEAEHUE 3KCMepTUsbl U
ochopMneHNe 3aKNUUTENBHON AOKYMEHTaLMM.

CraHgapT BkNtovaeT GOoMbLUIOE KONMYECTBO NPUMEPOB AN pas3fNUYHbIX OTpacrei NPOMbILLSIEHHOCTH,
UNMCTpUpYyoLLMX npoBeaeHne uccregosaHns HAZOP.

2 HopmaTtuBHbIe CCbISIKU
B HacTosiLeM cTaHaapTe UCMOMb30BaHbl CCbINIKM Ha crnegyowme cTaHgapThl:

FOCT 27.310-1995 (M3K 60812:1985) HapgexHoCTb B TexHUKe. AHanu3 BMOOB, MOCNEACTBUA U
KPUTUYHOCTM OTKa30B. OCHOBHbIE NOMNOXEHUS

FOCT P 51901.1-2002 (MOK 60300-3-9:1995) MeHeaXMeHT pucka. AHanu3 pucka TeXHONOrm4eckux
cucTeEM
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FOCT P 51901.13-2005 (MOK 61025:1990) MeHempKkMeHT pucka. AHanu3 gepeBa HeucnpasHOCTEN

MpumeyaHne - lNpyn NONb30BaHWM HACTOALIMM CTaHOAPTOM LenecoobpasHo NpoBepuTb AeNCTBuE
CCbINTOYHbIX CTaHAApPTOB B MH(OPMALMOHHOM CUCTEME OOLLEro Mornb30oBaHMs - Ha OoduUManbHOM cante
HaumMoHanbHoro opraHa Poccuiickon ®efepaummn no ctaHgapTusauum B cet MIHTepHET unu no exerogHo
n3gaBaeMomy WHOpMauMOHHOMY yKasaTtento "HaumoHanbHble cTaHgapTbl”, KOTOpbIM onybnvMkoBaH Mo
COCTOSHMIO Ha 1 sHBapa TeKywero roga, W MO COOTBETCTBYIOLMM €XEMECAYHO M3[aBaeMbiM
WMH(POPMALIMOHHBIM yKasaTensam, onybnukoBaHHbIM B Tekyllem rogy. Ecnv ccbinovHbin ctaHaapT 3amMeHeH
(n3meHeH), TO npuv MNONb30BaHWM HACTOALLMM CTaHOAPTOM credyeT PYKOBOACTBOBATbCH 3aMEHEHHbIM
(n3mMeHeHHbIM) cTaHaapToM. Ecnu cCbinoYHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOSoXEeHUe, B KOTOPOM
[JaHa CCbifika Ha Hero, MPMMEHSETCS B YacTu, He 3aTparmBaroLLen 3Ty CCbISKY.

3 TepMuHbI 1 onpeaeneHus
B HacTosiwem cTaHgapTe NpPUMEHSIOTCS  credylwue  TepMUHbl € COOTBETCTBYHOLLMMM
onpeaeneHnsaMu:
3.1 xapaktepucTuka (characteristic): KauecTtBeHHOE UnNmn KONMMYECTBEHHOE CBOWCTBO 3IEMEHTA.

MpumeyaHme - Mpumepbl XapakTepUCTUK - AaBneHne, TeMnepaTypa, HanpsikeHue.

3.2 uenb npoekTta (design intent): [uanasoH M3MEHEHUIN XapaKTEPUCTUK COCTOSIHWUSI 3NEMEHTOB
CUCTEMbI, 3a[aHHbIN NN YCTAHOBIEHHbIN MO TPeOOBaHUSAM NPOEKTUPOBLLMKOB.

3.3 oTknoHeHue (deviation): OTKNOHEHNE OT Lenu NpoekTa.

3.4 ynpaBnswouwee cnoBo (guide word): CrioBo unv dpasa, KoTopble BblpaxkaloT U onpeensior
onpeaesieHHbIV TUM OTKIIOHEHWS! OT LieNM NpoeKTa afeMeHTa.

3.5 Bpea (harm): ®usmnueckmn speq unum yuiepb 300poBbI0 NoAew v NoBpexaeHne cobCTBEHHOCTM
UNn oKpyXaroLen cpefbl.

3.6 onacHocTb (hazard): [NoTeHUManbHbIN UCTOYHKK Bpeaa.
3.7 yacTb (part): YacTb nccnegyemomn cuctemsl.

MpumeyaHne - Yactb MoXeT ObITb OU3NYECKON (Hanpumep, annapaTHble cpeacTBa) Uv NIOrMyYecKkom
(Hanpumep, Wwar B nocnegoBaTenbHOCTM onepauum).

3.8 anemeHT (element): HenocpeacteeHHass cocTaBnswowWwas 4YacTv, KOTopasi CHYXUT Ans
NAEeHTUMKALUM CYLLECTBEHHbIX 0COGEHHOCTEN YacTu.

I'Ipmmeanme - Bbl60p SNIEMEHTOB MOXET 3aBUCEeTb OT KOHKPETHOIo nNpuMeHeHusa, HoO 3rfieMeHTbl MOryT
BKINOYaTb 0COBEHHOCTU, TakMe Kak mMaTtepwuarn, BbINoOMHsemMoe AencTBue, Ucnonb3yemoe obopyaoBaHue U
T.4. MaTepman OOJDKeH paccmMmaTpmBaTbCA B LUMPOKOM CMbICIEe W BKNKOYaTh AdaHHble, MnporpaMmmMmHoe
obecneyeHne n 1.4.

3.9 puck (risk): CoyeTaHne BEpOATHOCTM NOABIIEHMS OMACHOrO COOLITUSA 1 €ro NOCNEACTBUN.

4 MpuHuunbl uccneposaHna HAZOP

4.1 KpaTkun o630p
Nccneposanne HAZOP - aTo npouecc getanmsaumm u maeHTudmkaumMm npobnem onacHoCTUM U
paboToCNOCOBHOCTN  CUCTEMBI, BbIMOMHSAEMbIN  rpynnon  cneuymwanuctoB. Wccnepgosanne HAZOP
npegHasHayeHo Ana MAaeHTUMUKaAUUK NoTeHUManbHbIX OTKIMOHEHWA OT LefierM MNpoeKTa, IKCnepTusbl UX
BO3MOXHbIX MPUYNH N OLEHKN UX I'IOCJ'Ie.lJ.CTBI/II7I.

OcobeHHocTM HAZOP akcnepTuabl:
- B NpoLiecce 3KCNepTM3bl NPUMEHSIOT Psif YNpaBnsoWmnX CNoB Ans MAEHTUMUKaLMM NOTEHLNaNbHbIX

OTKMOHEHUA OT Uuenen npoekKTa. CneumanucTbl rpynnbl NPOrHO3MPYKT, KakK MOrno Obl nponcxognTb
OTKMOHEHWE 1 Kakne Mornun 6bl 6bITb NOCNeacTBMS;
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- 9KCNepTM3y NPOBOAST MoA PYKOBOACTBOM 0GY4YEHHOro U OMbITHOrO NnAepa uccriefoBaHuii, KOTopbIii
JOIKEH rapaHTUMpOBaTb BCECTOPOHHWI aHanvM3 CUCTEMbl Ha OCHOBE FOTMYECKMX W aHanUTUYEeCKMX
3aKIOYEHWIA. MpeanoytntenbHo,  4ToGbl  NUaepy  Momoran  perucTpatop,  (OUKCUPYHOLWIA
WOEHTUMUUMPOBAHHbIE OMACHOCTUM W/WMM HapyLeHUs Mpu 3KChnyatauun Ans OanbHenlend OLEHKU W
BbIBOAOB;

- ONd 3KCNnepTu3bl NMpuUBNeKarT cneunanmcTtoB B pPasfiMyHbIX AucuuniiMHax C COOTBETCTBYHOLLMMU
HaBblKaMu 1 ONbITOM, UMEKLLNX UHTYNULINIO N ACHOE CyXXOEHUE;

- 3KCMepTM3y NpOoBOAAT B aTMocepe NOMNOXUTENBHOMO PasMbILLSIEHNUS U OTKPOBEHHOIO 06CyXAEHNUS.
Korgpa npobnema waeHTuduumpoBaHa, PEerucTpupyroT COOTBETCTBYHOLLUME [aHHble ANd nocrneayoLlen
OLIEHKM 1 BbIBOOOB;

- pelleHve WAeHTUMULUUPOBAHHBLIX NPOGNeM He eauMHCTBeHHas uenb HAZOP akcnepTuabl, HO Bce
PeLUEHUsI PETNCTPUPYIOTCA U HanpaensTCS HA PAaCCMOTPEHUE PYKOBOAUTESIO MPOeKTa.

NcecnepoBanma HAZOP cocToaT 13 YeTbipex nocnenoBaTesbHbIX WaroB (PUCYHOK 1).

OnpegeneHwe (6.1-6.3)
» Onpapenane ofnacy npuMeseHdA W uaned
« Onpaaaneqre OTBETCTBEHHOCTH
+ Bonanayme mymn.s

MNogroToaxa (6.4)
« MINaHHPOBAHWE WCCNEA0BAHHA
» CBop QAHHLIX
+ Bubop cnocoa parveTpaumn (6.6.2)
+ CueHKa BpEMEHH
« Cocrapnaqve rpadwuKa

Ixcnepmvaa (6.5)

» Paapanasne CUCTaME HE YaCTH

» BuiBop YACTH W ONPEOaNaHAE LENK NPOaKTa

* MASHTHPHKALIAA OTKNOHEHHA NyTeM KWCNONLIOBAHKA YTIPARNMADLMX CNoB
ANA LANGOMD AnaMeHTa

= FlaeHTHPMKEUHA NOCNEACTEMA W NPHYMH

* Mparmuiumayun obosnauennn npoinams

+ MAGHTHDHMKALMA MEEHHIMOB 38U MTE, OOHEDYMEOHHA M WHOHKaUHM

+ MoeHTHDHKALME BOIMOMHE KOPPEKTHDYIOLIMX 1M CMAMAMLLLMX
MEpaNPHATHR (HeobRaaTenNbHO)

» CornacoaaHie NeRcTBMRA

» MoBTOpEHHE AN KEWAOM ANEMEHTE, 8 38TEM ONA KEXAOA HACTW CHETEMBI

!

OoxyseHTaurs v npogomxenmwe (6.6, 6.7)
» BenaHne 3anWcen No AKCNapTHS
+ OpopMneHse QOKyMBHTALWH
« ONoeelLeHne PAIYNLTATOR MCCNEAOBAHNA
= PaspafoTra nocnaqyiow s geRcTenn
« NoeTopHEe HCCNGACBAHAMA MODLI HACTER CHCTEMBE! NDW
HEODNoQHMOCTH

+ MoAroTORKA AAKNKYHTANLHOT OTYaTa

PucyHok 1 - NocnegoBaTenbHOCTb BbiNONHEHNUS uccnegosaHun HAZOP
MpumeyaHue - B kpyrnbix ckobkax ykasaHbl COOTBETCTBYIOLLME MYHKTbI HACTOSALLEro cTaHAapTa.

4.2 MNMpuHUKUNbI 3KCNepTU3bI
B ocHoBe uccnegosaHuin HAZOP nexut "akcnepTu3a ynpasnsoLLlero cnoesa", kotopasi npeacrasnseT
cobol ueneHanpaBeHHbI MOUCK OTKITOHEHWU OT Lenen npoekta. [Ons obneryeHus aKcnepTv3bl CUCTEMY
pa3gensoT Ha YacTu Tak, YTobbl Lenb NpoekTa Ans Kakgon Yactu Obina onpegeneHa. Pasmep BbiOpaHHOM
YacTW 3aBUCUT OT CIOXHOCTU CUCTEMbI U CEpbe3HOCTU onacHocTW. [pyn nposBegeHun akcnepTusbl AN
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CNOXHbIX CUCTEM UM CUCTEM, NpeacTaBnAWMX BbICOKYHD OMaCHOCTb, YaCTU LOOJIKHbI OblTb KaK MOXHO
MeHbLle. [Ina npocTbIX CUCTEM WU CUCTEM, NPEACTaBMSHOLNX HU3KYD OMACHOCTb, BbIOMPAKT KpYyMHble

4acTu, TaK Kak 31O y6bICTpFIeT npoeegeHne nccrnegosaHna.

Lle]'lb npoeKkrta Ana 4actun CuctemMbl OonucbiBalrdT C NOMOLLBH MapamMeTpoB 3J1IEMEHTOB, KOTOpble
XapaKkTepusyrT CylleCTBEHHbIE 0COBEeHHOCTM YacTn n npencrtaBnAlT eCTeCTBEHHbIe KOMIMOHEHTbI YacTw.

Bbibop anemMeHTOB And uccnegoBaHus siBnsieTcs CyObekTuBHbIM pelleHneM. MoxeT cyliecTBoBaTb
HEeCcKonbko KoMOuHauumi BblboOpa, KOTOpble NO3BOMAT OOCTUTHYTb Tpebyemon uenu. Kpome Ttoro, Bbibop
MOXET 3aBUCETb OT OCOBEHHOCTEN NPUMEHEHUS CUCTEMbl. ONEMEHTbl MOryT OblTb AMCKPETHbIMW Luaramm
Unu ctaguamu npoueaypbl, oTAeNbHbIMU CUrHanamMm u eanHuLaMmn obopyaoBaHUs B cUCTEME ynpaBreHus,
obopynoBaHueM, KOMNOHEHTaMu npouecca Unm 3reKTPOHHON CUCTEMbI U T.1.

B HeKkoTOpbIX Cry4asix None3Ho onuckiBaTbh PYHKLMIO YacTy CNEeAYOLWMMN XapaKkTe pUCTUKaMU:
- BXOAHOW MaTepuar, Nony4yeHHbIA N3 UCTOYHMKE;

- [efiCTBME, KOTOPOE BhINOSIHEHO HA 3TOM MaTepuarne;

- NPOAYKUMSA, OTNpaBneHHas nonyyarento.

Takum oGpa3om, Lenb NpoekTa JoShkHa CoaepkaTb Crieaytolime aneMeHTbl: maTepuansl, AeicTeus,
WCTOYHMKM, Nomny4aTenu, KOTopble MOTYT paccMaTprBaTbCs Kak 3NeMEHTbI YacTu.

NHorga anemMeHTbl yaobHO onpedensitb Yepe3 XapakTePUCTUKW, KONMMYECTBEHHbIE U KaYeCTBEHHbIE.
Hanpumep B XxuyMmudeckonm cucTeMe 3nemMeHT "maTtepuan" MOXeT OnpeaenaTbcs 4vepes  Takue
XapaKTepUCTUKK, KaK TemnepaTtypa, AaBfieHMe M cocTaB. [ns gencrtBus "TpaHcnopTupoBaHue" MoryT
MCMNONb30BaTbCs Takne XapakTepUCTUKKU, KaK HOPMbl ABUXKEHMWS M YACIIO NAacCaxXUpoB. [Ona KOMNbITEPHbIX
CMCTEM 4acTOo XapakTePUCTUKON YacTu aBnsieTcst Hdopmaums.

Npynna HAZOP uccnepyeT Kaxabll anemMeHT (M XapaKkTepucTuky, rae 370 YMeCTHO) ANS BbISABIEHNS
Takoro OTKMOHEHMS OT Leren MpoekTa, KOTOpOoe MOXeT BeCTU K HexenaTernbHbIM MoCcneacTBusMm.
MoeHTuduKaumss OTKIMOHEHUW OT uenen npoekra [dOoCTUraeTcs MeTodoM OTBeTa Ha  BOMpochl,
copMynmnpoBaHHbIe NMpu noMoLwy "ynpasnsowmx cros”. "Ynpasnsiowue crnosa" OOMKHbLI CTUMYNUMPOBaTh
obpasHoe pasmbllneHue, hokycupoBaTb UCCNefoBaHMe, BbISBMATb MAEU U aKTMBM3MPOBaTb 0BCyXaeHue u
Takvum 06pa3omM MakCMMM3NPOBaTb BO3MOXHOCTW NOMHOro uccnegosaHus. OCHOBHbIE yrpaBnsioLme crnosa
N UX 3HaYeHus npueeaeHbl B Tabnuvue 1.

Tabnuua 1 - OcCHOBHbIE ynpasndwuwmue cnoBa U Nx s3Ha4eHuA

YnpasnsioLiee crnoso 3HaueHue
HE UM HET MonHoe oTpuuaHWe uenewn npoekTa
BOJIbLIE YBenuueHune konnyectsa
MEHbBLLUE YMeHbLUeHne KonnyecTea
TAK XKE, KAK KauyecTBeHHOe n3MeHeHue/yBennyeHne
YACTb KayecTBeHHOe naMeHeHne/yMeHbLLeHne
3AMEHA Jlornyeckas NpoTMBOMNOSOXHOCTL LersM npoekTa
OPYIOW, YEM MonHas 3ameHa

[ononHuTtenbHbIe ynpaBnsioLmMe crioBa NpuBeAeHbl B Tabnuue 2.

Tabnuvua 2 - [lononHuTenbHbIE YNpaBnsawL e crosa
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YnpasnsioLlee crioso 3HauveHune
PAHO OTHOCUTCH K BPEMEHMU
no3aHo OTHOCUTCH K BPEMEHMU
MPEXIOE OTHOCUTCA K NOPAAKY N NOCNef0oBaTeNbHOCTN
MOCIE OTHOCKTCA K MOPAAKY MNn NocneaoBaTenbHOCTU

[lononHutenbHble ynpaBnsioliMe CrioBa MOryT WCMOMb30BaThCA ONA obrnerdeHns maeHTUdmKaumm
OTKIMOHEHWI. YNpaBnaLiMe croBa AOMYCKaeTCA UCMOoNb30oBaTh, €CNM OHWU UAEHTUMUUMPOBAHLI 0 Havana
aKcnepTusbl. Kaxgoe ynpaeBnsiollee CMNOBO MNPUMEHSETCA K KaxAOMYy anemeHTy. [OMCK OTKIOHEHW
BbINOMHAETCA CUCTEMHBLIM 0Gpa3oM. Mpy NomMoLy YNPaBnsoWMX CIOB BbISBMNAIT BO3MOXHbIE MPUYMHBI U
nocrneacTBuUa AaHHOMO OTKMOHEHUs. Takke MOryT UCCNeaoBaTbCa MeXaHn3Mbl 0BHApYKeHNUA UM HAMKAUMK
0TKa30B. Pe3ynbTaTbl 9KCNEPTU3bl PETMCTPUPYIOT B COOTBETCTBUM C 6.6.2.

Ynpaenstoliee CroBo Y COOTBETCTBYIOLUIA 3rIEMEHT MOryT ObiTb NpeacTaBreHbl B BUAE MaTpULbl C
YNpaBnsoWMMK CrioBaMu, ONpeaensioWwyMn CTPOKU, U aNieMeHTamu, onpeaensowmnMm cTonbubl. B kaxaoi
Auyelike MaTpuubl, CCGOPMMPOBaAHHOW TakMM 06pa3oM, HaxoauTcsl onpederieHHass KoMOWHauus
YNpaBnsloWmMX CroB UM 3neMeHToB. YToObl [OCTMYb BCECTOPOHHEW WAEHTU(MKALUM OMacHOCTEN,
HeobX0aMMO, YTOObl 3MEMEHTbI U CBSA3aHHbIE C HUMW XapaKTepUCTMKM OXBaTbiBanu BCE acnekTbl Lenei
MpoekTa, a ynpaeBnsiLlue croea - Bce OTKIIOHeHMs. He Bce KOMOMHaLUKM ynpaBrsiioLnX CIOB/3fIEMEHTOB
AaloT NpaBaonoAoGHbIE OTKIMOHEHUS!, Tak YTO NOCHe PacCMOTPEHNS BCeX KOMOWHAaLWIA yNpaBnsioLnX CrNoB
3M1EMEHTOB B MaTpu1LLE MOXET OblTb HECKOIBKO MYCThIX SYEEK.

NmetoTca aBe BO3MOXHbIE NOCMEeAoBaTeNbHOCTU UCCMEAoBaHMs sYyeek MaTpuubl: no cronéuam (no
afemMeHTamM) unM Mo CcTpokaMm (yrmpaBnswowym croBam). JkcnepTudy npoeogaT no 6.5, a
nocriefoBaTeNlbHOCTU 3KCMepTU3bl N30bpaxeHbl Ha pucyHkax 2a u 2b. Pe3ynbTaTbl 3KCNepTu3bl B 060X
cryyasix JOMmKHbI COBMNaaaTth.
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Hadwans

OfuRCHEHWE NOMHORD NPOSKT

(]

- Beibop wacTu

I

AHAMNKS W COMMAcOBANKME
Wend NpoexTa

Y

Haosnrudreauwa anemeHTos

1

MoeuTudHkaUHA BOIMONHOCTER
PAIENEHHA ANSMEHTOR
Ha XapaKTeDHCTHRH

¥

Bwb0p SNeMEHTa XAPaKTepHCTHIH

{npw HeobxonuMOcTH)

Y

BoiSop yNpEBNAMLLIGD C0a

1

MpumeHeHWE YNDARNAKLANS CNOBA K

BBRAHHEM INEMEHTAM (M K KAKGOA K3 8ro
YAPEKTEPHCTHK) LNA NOMY4EHARA KOHKPETHOA

HHTEPNDETALME

'

JEACTEMTENEHD NH OTENOHEHHE

BEpOATHO?
§ Her

Heonegosarme nperin,
MCCNABCTEMA, 38LWATH
WA WHORKE LA
W AOKYMEHTHPOBAHHE

Her

MUEOTCA BCE HHTEDNPETALMH
YNPAeNAOIEND CNOBE N NPHMEHASMBIE

KOMBHHALMK ANEMBHTAMXEDAKTEPUCTHRAT

[ JiE

Het

Ece yNpapnAKcLLME CNOBA NPHMEHRNWCE

K BiIBpAHHOMY ANaMeHTY?

I

I )

Het

Bee anemeHTH GinK HCCNSA08aHLIT

{fa

Her

Bce vacTn GbinK MCCNegoBaHeET

fa

PucyHok 2a - Mpoueaypbl akcneptnsbl HAZOP "cHavana anemeHT"
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Hadwans

OfuRCHEHWE NOMHORD NPOSKT

(]

- Beibop wacTu

I

Mecnefoaanié W COMAcoBaRWE
Wend NpoexTa

Y

Haosnrudreauwa anemeHTos

1

MoeuTudHkaUHA BOIMONHOCTER
PAIENEHHA ANSMEHTOR
Ha XapaKTeDHCTHRH

+

- Buifiop yNpaBNAMKLLETS CNoBA

'

BwBop snemeHTa XapakTepucTHH

- {Npw HeoBxooHMOCTH)
)

MpumaseHUe YNPEBENAOWEND CNoBa «
BBRAHHEM INEMEHTAM (M K KAKGOA K3 8ro
¥ApaKTEPHCTHE] ANA NONYYEHAA KOHKPETHOR

KWHTEpNPETaLMK

+ Heonegosarme nperin,
[EACTEUTENBHO N OTKNOHEHHE fa _ MOCNBSCTEMA, J8LLWTE
BEpOATHO? WA MHOHKE LN
I' Het W ACKYMEHTUROBAHME

HMMWEOTCA BCE HHTEPNPETALWA
= YNPAENRIOWEND CNOBA W NPHMEHREMbIS -
Her KOMBHHALMK ANEMBHTAMXEDAKTEPUCTHRAT

[ JiE

BuifipadHoe ynpagnaolies Cnoso
HeT NPAMEHANCCH KO BCEM ANEMEHTaM T

I
Bce yNpaBNAKLWE CROBA NPMMEHANWCE?
§la

-- Bce vacTn GbinK MCCNegoBaHeET
Hert ,ﬁ-ﬂ

[ ]

I )

Het

PucyHok 2b - Cxema anroputma npouegypbl akcneptmsbl HAZOP "cHauana ynpaensiouiee crioso”

4.3 OnucaHue npoekTa
4.3.1 O6wume nonoxeHus

Mepen akcnepTu3oW NpoekTa COCTaBMAT onucaHue npoekTa. [peacTaBrneHVWe NpoekTa BKMYaeT
afleKBaTHOe OMUCaHwWe WCCreayemMon CUCTEMbI, ee YacTel, ANEeMEHTOB U UX XapakTepucTuk. OnucaHuem
npoekTa MOXeT ObITb (PU3NYECKUIA MPOEKT UMK NIorMYeckas Mogernb NPOEKTUPYEMOIN CUCTEMBI.

MpencraBneHne NpoekTa AOMKHO BKIIYaTb KAYECTBEHHOE UIN KOJIMYECTBEHHOE OnuncaHue yHKLMn
KaXKOoh 4YacTu M 3nemeHTa cuctembl. OHO OOSKHO BKMHOYaTb OMMCaHUe B3avMOAENCTBMSI CUCTEMbI C
APYTMMU CUCTEMaMK, C ee orepaTopom/mosfib3oBaTenieM W, B HEOOXOOMMbLIX Cryvasix, C OKpyKatoLlei
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cpepoii. CoOTBETCTBUE IMEMEHTOB WMN WX XapaKTEPUCTMK LEensM MNpoekTa onpeaensieT npaBuiibHOCTb
(PYHKLUMOHMPOBaHWS 1, B HEKOTOPbIX Cryvasix, 6€30MacHOCTb CUCTEMbI.

MpeacraBneHne cMCTEMbl COCTOUT U3 ABYX OCHOBHbIX YacTew:
- TpeboBaHU CUCTEMBI;
- bn3N4EeCKOro U/unm NOrm4ecKoro onncaHns npoekxTa.

Pesynbtathl uccnegosaHns HAZOP 3aBUCAT OT NOMNHOThI, aAeKBAaTHOCTU U TOMHOCTY NpeacTaBrneHus
npoekta u uenen npoekta. [MoaTomy npu noaroToBke nakeTa MCXogHoW wHdopMaumMmM Heobxooumo
cobnogate akkypatHocTb. Ecnm uccneposanve HAZOP npoBogutca Ha cTtagum 3kcnnyaTauum wunm
N3roTOBMEHUSI CUCTEMbI, Heobxogumo, 4YTOObl B nNpeacTaBneHUM npoekTa Obinu oTpaxeHbl nobble
Moamdukaumm cuctemol. Nepen Ha4yanom aKCnepTusbl rpynna AofMkKHa pacCMOTPETb BECb MakeT UCXOAHOMN
MHopmMaunm 1 Npu HeobxoaMMOCTN OTKOPPEKTUPOBATL €€.

4.3.2 Tpe6oBaHMA NpOEKTa U Lienu NpoekTa

TpeGOBaHVIH npoekTa BKIMK4YakT KavyeCTBeHHble U KONMn4eCTBEHHblIe Tpe6OBaHI/IF|, KOTOPbIM OOJKHa
yOoBNETBOPATbL CUCTEMA, U KOTOpPble ABNAKTCA OCHOBOW And pa3pa60T|<|/| npoekra cuctemMmbl ” uenen
npoeKkTa, TO eCTb ABMNAKTCA BXOOHbIMU NMPOEKTHbIMU AaHHbIMW. Bce oxngaembie BapunaHTbl HENPaBUITbHOIO
NCMOSb30BaHNUS CUCTEMbI AO0IMKHbI ObITb I/I,El,eHTI/I(*)VILI,I/IpOBaHbI. Tpe6OBaHVIF| npoekTta n uToroeble Uen
npoeKkTa A0S KHbl OTBEeYaTb OXNAAaHNAM 3aKa34uka.

Ha ocHoBe TpeboBaHuI K cucTeme MNPOEKTUPOBLUMK pa3pabaTbiBaeT NPOEKT CUCTEMbl, TO eCTb
onpegensetr KoHMUrypauumio CUCTEMbl, HasHa4aeT KOHKpPeTHble QYHKUMN MOACUCTEM W KOMIMOHEHT,
onpegensieT 1 BblbupaeT KOMMNOHEHTbI. [TPOEKTUPOBLLMK AOMMKEH He TOMbKO YYWUTbIBATb, ANA Kakux Lenen
npegHa3HavyeHo obopygoBaHue, HO M rapaHTMpoBaTb, YTO He OyayT npoucxoduTb OTKasbl npu fo6oM
Habope ycnosui, n 4yto obopydoBaHume OygeT paboTaTb B TeYeHWe YCTaHOBIIEHHOrO CpoKa ChyXObl.
HexenaTenbHoe noBeAeHne nnv oCOBEHHOCTU Takke OOMKHbl OblTe MAEHTM(UUNPOBaHbLI ANS YyCTpaHeHNs
YMEHbLUEHNS HexenaTernbHblX 3dEKTOB Mpu MPOEKTUpoBaHuK. ITa MHAOpPMauusa ucnonb3yeTcd Ans
onpegerneHus Lenen nccriegyemblx 4acTemn.

B cooTBeTCcTBUM C LenamMu npoekTa popMupyroT 6a30BYI0 NMHUIO 9KCMEPTU3bI, MO3ITOMY Lienn NpoekTa
OOMKHbI OblTb KOPPEKTHBIMU M Kak MOXHO ©omnee nonHbiMu. [poBepka uenen npoekta HaxoAuTCs BHe
obrnactn npumeHeHus wuccnegosaHun HAZOP, HO nwugep [OMKeH YCTaHOBUTb, YTO OHM SBMSIOTCH
KOPPEeKTHbIMU U MOMHbIMU Afs Havana uccnefoBaHus. B 6onblnHCTBE cnyvyaeB B JOKYMEHTauMM B Lensx
NnpoekTa YykasblBalT MWb OCHOBHble (YHKUMM CUCTEMbI U €e napaMeTpbl B HOPMalnbHOM pexume
akcnnyaTaumM. OgHaKo yCnoBus aBapuiHbIX SKCMyaTauMOHHBIX PEXUMOB U HexenaTernbHbIX OeCTBUN,
KOTOpble MOryT MPOM3OWTK (Hanpumep, cuibHble BMOpaLuW, rmapaBnuyueckuin yaap B Tpybax, konebaHus
HanpskeHust) M MpUBECTU K OTKa3y CUCTEMbI, AOSMKHbl OblTb MAEHTUUUMPOBAHbI U PacCMOTPEHbl B
npouecce akcneptu3bl. B npouecce akcneptvsbl Takke [OMKHbl OblTb yCTAHOBNEHbI MEeXaHW3Mbl
Aerpajaumn, Takme Kak ctTapeHue, Kopposus, 3po3unsa 1 Apyrue npoueccsl yxyglleHus CBOMCTB MaTtepuaros.
OHn  pomkHbl OblTb  MAEHTUULMPOBAHLI W UCCMEdOBaHbl C  MWCMONb30BAaHWEM COOTBETCTBYHOLLUMNX
yrpasnsoLLnX CrioB.

Oxunpoaemblt  CpoK  CnyXObl, HaOEXHOCTb, PEMOHTOMNPUIOAHOCTL U CPEACTBA TEXHUYECKOrO
06CnyXMBaHMS CUCTEMBI Takke OOSMKHbI ObITb MAEHTUDULMPOBAHbI U UCCNEAOBaHbI BMECTE C ONACHOCTSIMMU,

KOTOpble MOTyT MOSIBUTLCS B MPOLECCE TEXHUYECKOTO OOCIMYy>XMBaHUSA, €Cnu 3TW OEeNCTBUSA BKIHOYEHbI B
obnactb npumeHeHust nccnegosaHun HAZOP.

5 NpumeHenne HAZOP
5.1 O6wume nonoxeHus
O6nacTtb npumeHeHus nccrnegosannss HAZOP BknovaerT:

- nNporpamMmmMHoe obecneyeHne, BKNoYas nporpaMmMmmpyemMble 3N1EKTPOHHbIE CUCTEMDbI;

- CUCTeMbl, BKnYawwmne nepemMelleHmne niogen TPaHCNOPTHbIMK CcpeacTBaMU, TaKUMU KakK
aBTOMOOUIIbHbBIE U XXene3Hble aoporu;
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- nccnegoBsaHme pasfiMyHbIX onepaunoHHbIX nocnenoBaTenbHOCTEN U npouenyp,
- OUEeHKY aAMNHUCTPAaTUBHbIX NMpoueayp B pa3syindHbIX OTpacidaXxX NPpOMbILLITIEHHOCTH;
- OUEHKY KOHKPEeTHbIX CUCTEM, Hanpumvep MmegnumHCKnX yCTpOVICTB.

HAZOP npumeHstoT ansa vaeHTdukauum cnabblx MecT (CyLLeCTBYIOLLMX UMM npegnoniaraembix) B
cucTemax, BKMYas MOTOK MaTepuanoB, NOAen, AaHHbIX, COObITMI, AOEWCTBMW B 3annaHMpOBaHHOW
nocnenoBaTenbHOCTU UMK B NpoLeaypax, ynpaBnsioLwmx Takon NocnegoBaTenbHOCTBIO, ANS McCneaoBaHus
OMacHOCTM WU MOTeHUManbHbIX NPOBMNEM, CBS3aHHbIX C Pas3fMYHbIMU peXUMaMy JKChnyaTauum LOaHHON
C/UCTEMbI, HanpuMMmep 3anyck, pe3epBMpOBaHWe, HopMarnbHasi dKCnnyaTauusi, HOpMarnbHOe 3aBeplueHue,
ypesBblyaiHoe 3aBeplueHne, AN HEeYCTaHOBMBLLMXCHA MPOLLECCOB M NocrneaoBaTenbHOCTEN, a Takke Ans
HenpepbiBHbIX npoueccoB. WccnepoBaHne HAZOP aBnseTcs HeoTbeMremMoW 4YacTblo npouecca
pa3paboTKn, OLLEHKM U MEHEKMEHTa puUcka.

5.2 CBA3b € Apyrumn metogamm aHanusa

UccnegosaHne HAZOP ponyckaeTcs MCNonb30BaTb COBMECTHO C METOAAMWM aHanm3a HageXHOoCTH,
TakumMu Kak MeTon aHanmsa Moaenewn BuaoB M nocneacteui oTka3oB (ganee FMEA) no FOCT 27.310 u
aHanu3 gepesa HeucnpasHocTten (ganee - FTA) no TOCT P 51901.13.

Takune kKomGmHaumn MOTYT UCNOJNb30BaTbCA B CUTYaUUAX, Koraa:

- nccnegosanne HAZOP sicHO ykasbiBaeT, YTO 3EKTUBHOCTb KOHKPETHOW eauHULbI 060pYyaoBaHNUS
SIBNSIETCA KPUTMYECKOM M OHa AorfmkHa ObiTb uccnegoBaHa 6onee rnyboko. B atom cnyyae HAZOP moxet
ObITb gononHeH FMEA aToi eamHmubl 06opynoBaHus;

- Npun wunccnegoBaHMn OTKIMOHEHUA XapaKTeEPUCTUKM €eOUHUYHOro JalieMeHTa MeTonoM HAZOP
HeobxoaMmo, ncnonb3ysd FTA, oueHuTb BO3ZeNCTBUE MHOTIOKpaTHbIX OTKIMOHEHUA UK onpenennTb
BEPOATHOCTb OTKa30B.

HAZOP saBnsieTca noaxo4oM, OPUEHTUPOBAHHBIM Ha CUCTEMY B LIENTOM, B NPOTUBONONOXHOCTE FMEA,
KOTOPbIN OPUEHTMPOBAH Ha KOMMOHEHTbI cucTembl. FMEA HaunHaeTcs ¢ BO3MOXHOrO OTka3a KOMMOHEHThI 1
3aTeM MNpoAorPkaeT ncecnegosaTb NOCNeACTBMS 3TOMO OTKasa AN cucTembl B Lernom. Takum obpasom, OH
npogsuraeTcs OoT Npu4mHbl K cneacteuio. iccnegosaHne HAZOP HaunHaeTCcs C BO3SMOXHbIX OTKITOHEHUI OT
uernen npoekTa, 3aTeM HaxoauT NOTeHUUanbHble NPUYUHBI ATUX OTKMOHEHUIN U YCTPaHAET UX NOCNeacTBUS.

5.3 OrpaHnyeHna HAZOP

Ncecneposanma HAZOP wmeloT cnefytowme orpaHuyeHus, KOTopble Heobxogumo npuvHumMaTb BO
BHMMaHWEe Npu paccCMOTPEHUN BO3MOXHOCTEN NpumeHeHns HAZOP:

- HAZOP - wmeTog wgeHTUdUKaUMM ONAcHOCTEW, KOTOPbIA paccMaTtpMBaeT YacTu CUCTEMbI
WHOMBMAYANbHO U UccreayeT BNUAHUE OTKNOHEHUN Kaxaon YacTu. Horga cepbe3Hasd onacHOCTb CBA3aHa
CO B3aMMOAEWNCTBUEM HECKOSMbKUX YacTen cuctembl. B 3TOM crnydae onacHOCTb [OfKHa uccnegoBaTbCcs
6onee NnogpobHO ¢ NpMMEHEHMEM TakMX METOAOB, Kak AepeBo COObITUI U aHanNn3 gepeBa HEUCNPaBHOCTEN;

- HET rapaHTuu1, YTO BCE OMACHOCTU MK Npobrembl paboTocnocobHOCTM ByaAyT MAEHTUDOULNPOBAHDLI B
npouecce uccrnegosaHns HAZOP. [Moatomy wuccnegoBaHue CNOXHOW CUCTEMbI AOMKHO MNPOBOAMTLCA
COBMECTHO C OpyrMMy noaxoaswmmmn metogamu. BaxHo, 4ToObl BCe COOTBETCTBYHLUME MCCIEAOBaHMUS
ObINK cCKoOpANHNPOBaHbLI AN obecneyveHns appekTUBHOrO MeHegKMeHTa 6e30MacHOCTN CUCTEMBI,

- MHOIMEe cucTeMbl UMEIT rMybokue BHYTPEHHME CBA3W, OTKIMOHEHME B OOHOW M3 HUX MOXET CTaTb
NPUYUHOWN OTKIOHEHUS B ApYyron. JlokanbHoe yMeHblUeHue MocneacTBuin OOIMKHO BO3AENCTBOBaTb Ha
peanbHy NPUYUHY OTKIIOHEHUI U MO-NPEXHEMY NPUBOANTL K aBapusiM UNN HecyacTHOMY cny4yaro. MHoro
HecyacTHbIX CIydaeB M aBapui MPOUCXOOQUT MOTOMY, YTO Hebonblive nokarnbHble MoauduKauum 4acTtu
CUCTEMbI MMEIOT HenpeaBuUaeHHbIE BO3OEVICTBUA B OPYroM MecCTe cucTembl. JTy npobnemy ycTpaHaoT
nyTeM pacnpocTpaHeHUs NocrneAcTBUIA OTKITOHEHWUI B OAHOW YacTW Ha OpYyrne 4yacTu CUCTEMBI;

- ycnex uccnegosanui HAZOP 3aBucut oT cnocobHOCTEN 1 onbiTa nuaepa UCCrnedoBaHUn, a Takke
OT ONnbITa M CNaXXeHHOCTU AEUCTBMIN YNEHOB rpynmbl;
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- HAZOP paccmatpmBaeT TOMbKO TE€ 4acTU CUCTEMbI, KOTOpPblE yKasaHbl B OMNMWCaAHWWM MpOEKTa.
HelicTBnsi 1 onepaunm, KOTopble He yka3aHbl B OMMCaHUN MpoeKTa, He paccMaTpmBaloTCS.

5.4 UccnepoBaHue VlﬂeHTVI(*)VIKaLI,VIVI ONMnacHOCTU Ha PpPa3JiInYHbIX CcTaguAax XWU3HEHHOro uukKna
CUCTEeMbI

UccneposaHne HAZOP daBngetca cpeacTBOM CTPYKTYPHOrO aHanmMsa onacHocTu, Haubonee
noaxogdawmMMm Ha no3aHMX CTaguax AeTtarnbHOro npoekTupoBaHUA Mpu mnccnegoBaHMnM onepaunmoHHbIX
cpeacTB 1 ecnu npoBegeHbl UIAMEHEHUA B o6opy,qosava|.

5.4.1 Ctagmsa KoHUenuuun n onpeaeneHuns

Ha atoi ctagMm XXM3HEHHOrO LUMKMa CUCTEMbl KOHLIEMNUMSI MpoekTa W [faBHble 4YacTu CUCTEMb
onpeneneHbl, HO AeTanbHbIA MPOEKT M OOKYMEHTauusi, Heobxoaumble ANt NPOBEAEHWUS UCCIefoBaHWM
HAZOP, oTcyTcTBYOT.

Heobxoanmo maeHTudMLMpOBaTh rMaBHble OMACHOCTU, MCCreoBaTh UX U TEM caMbiM obnerdymtb
uccneposaHne HAZOP. [ns 3toro HeobxoouMMoO MCMonb3oBaTb Takke Apyrne OCHOBHblE METOAbI,
npmeeaeHHble B FOCT P 51901.1.

5.4.2 Ctagnsa npoeKTUpoOBaHMA U pa3paboTku

Ha aToit cTagumn XM3HEHHOro LUMKNa OOMKHbl OblTb pa3paboTaHbl AeTanbHbli MPOEeKT M MeTonpbl
aKCMnyaTaumMum W NoAroToBreHa [AokymeHTauus. WccnepoBanua HAZOP nydywle Bcero npoBOAUTH
HemnocpeACTBEHHO Nepen 3aBeplleHneM pas3paboTky npoekTa. Ha 3Toi cTagaMm NpPOeKT [O0CTaTo4HO
AeTanuanpoBaH, YToGbl ¢ NoMoLLb ynpaensaoLmx cnos HAZOP nonyunTs oTBeThl. [JomkHa cylllecTBoBaTb
opraHM3aLMoHHas cUCTeMa, KOTopasi MO3BOMAET OLEHUTb 3HaYeHUs MNoGbIX M3MEHEHUI, caenaHHbIX nocrne
Toro kak uccnegosaHne HAZOP 3akoHyeHo. 3Ta cucTema [OMKHa [OeWcTBOBaTb Ha BcexX cTaamsx
KMU3HEHHOrO LMKna.

5.4.3 Ctagnsa npon3BoACTBa U MHCTANNALMU

UccneposaHne HAZOP HeoOXoauMO 3aKOHUMTb OO0 3aBEPLUEHUS M3rOTOBMEHMSI CUCTEMbI. ITO
0COB6EeHHO BaXHO, ecnu BBOA, B AEWCTBUE U 3KCMNyaTauus cUCTeMbl MOTyT ObiTb OMACHbI UM NPU Hann4ymm
CYLLECTBEHHbIX W3MEHEHWI Lenen Ha nocrnegHewn cTagui. B 3To Bpems [OOMKHbI UCMOMb30BaThbCA
OOMONHUTENbHbIE [aHHblE, TakMe KaK WHCTPYKUUW MO BBOAY B OENCTBME M MO 3KCMnyaTauum CUCTEMBI.
Kpome TOro, B npouecce WCCnedoBaHUA HeoOXoOAMMO aHanuanpoBaTb BbINOMHEHWE BCEX OENCTBUIA
NpeanpuaTUs, pekoMeH4oBaHHbLIX Ha Bornee paHHUX 3Tanax uccregoBaHUn.

5.4.4 Ctagusa akcnnyataumm u TeXHMYECKOro obcnyXxuBaHus

HeobxogumocTtb ncnonssosaHns HAZOP gomkHa paccmaTtpmuBaTbCs Nepeq OCyLecTBNeHneM Mobbix
N3MEHEHNI, KOTOpblIE MOTYT BO34EeNCTBOBAaTb Ha 6€30MacHOCTb CUCTEMBI, @ TaKKe Ha OKPYXKAaKLLYI cpeqy.
Wccnepoanne HAZOP 1 paboTocnocoBHOCTb A0SMKHBI MPOBOANTLCS B MECTax Nepuognyeckoro KOHTPOnst
cucTeMbl, 4TOObI MNPOTUBOAEWCTBOBATH BO3OENCTBUIO MNlacTUYEcKMx gedopmauun. BaxHo, 4ToObI
NpoeKTHast 4OKYMEHTaLMs N MHCTPYKLMM MO SKCNIyaTaunm CUCTEMBI, UCNONb3yeMblE B UCCIef0BaHUN, Obinn
aKTyanu3npoBaHsbl.

5.4.5 CTtagusa geMoHTaxa unu yTunusauum
Ha atoi ctagum MoryT notpeboBaTbCsl MCCNeaoBaHUsl, Bbl3BaHHbIE ONACHOCTSMMW, BO3MOXHbLIMU Npu
HOpMarnbHOW aKcmnyaTauum cuctembl. Ecny  cyllecTByloT OT4YeTbl NpeAblayWwux — UCCrenoBaHui,

nccnenoBaHus Ha 3TOW CTagumu MOryT ObiTb BbIMOMHEHbI ObICTPO. [MoaToMy oTyeTbl nccrnegoannum HAZOP
OOIMKHbI XPaHUTBLCS Ha NPOTSXKEHUM BCEN XKU3HU CUCTEMBI.

6 Mpoueaypa nccnepgosaHun HAZOP

6.1 UHMumnnpoBaHume nccnegoBaHumn
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O6bI4YHO MccnegoBaHMe UHULMANU3NPYeTCs Cneumannctom, OTBETCTBEHHbIM 3a MPOEKT, KOTOpbIA B
HacTosWweM cTaHdapTe HasbiBaeTcs "pykoBoauTenem npoekta". PykoBoautenb npoekta AOSMKeH
onpenenuTb CPokM npoBefeHus uccnegosaHmin HAZOP, HasHaunTb nuaepa nccregoBaHuin U obecneuntb
HeobxoauMble pecypchl s MX BbiNoNHeHust. HeobxoammocTb nccnegosanun HAZOP onpepenseTtcs npu
NnaHNPOBaHUN Ha OCHOBE HOpUaNYECKUX TpeboBaHUA N TpedoBaHNn NONUTUMKU NpeanpuaTud. C noMoLLbo
nuaepa vccnenoBaHuin pykoBOAUTENb NPOEKTa OOIMKEH onpeaenutb obnactb M Lenu uccnegoeaHus. o
Hayana wuccrnegoBaHWss [OOMmMKeH ObiTb HasHayeH CheumnanucT, OTBETCTBEHHbI 3a BbINOSIHEHME
nccneaoBaHUM B TOMHOM COOTBETCTBMM C YCTAHOBMNEHHbIMU TpeboBaHuaMU. STOT cneunanucT JOMKEH ObiTb
HageneH COOTBETCTBYHOLLUMM NOSTHOMOYNSIMU.

6.2 OnpepeneHue uenen n o6nacTu uccnegoBaHus

Llenn n obnactb nccnegoBaHuii B3anmo3aBuCUMbl U A0SHKHbI pa3pabaTbiBaTbCsi COBMECTHO.

OHM JOMKHbI ObITb YETKO CHOPMYNMPOBaHbLI U AOMKHbI rapaHTUPOBaTh, YTO:

- FpaHuLbl CUCTEMbI U ee UHTEpPdENCHI C APYIMMN CUCTEMaMU U CPEAON YETKO onpeaeneHbl;

- rpynna uccnegoBaHuin cdopMmpoBaHa U He ByaeT OTKNOHATLCS OT uenew uccneaoBaHus.

6.2.1 O6nactb uccnegoBaHus

O6nacTb nccnegoBaHMs 3aBUCUT OT CneayoLwmx akTopoB:

- (pM3MYECKNX rPpaHNL, CUCTEMBI;

- KONM4YecTBa 1 ypPoOBHSA AeTanen, ykasaHHbIX B ONMCaHUM NPOEKTa;

- cogepxaHusa nobbix Npeablaywmx nccnegosannn HAZOP vnv apyrnx nccneaoBaHUn CUCTEMBI,

- NOBbIX perynupyroLmnx TpeboBaHnmn, NPUMEHNMBIX K CUCTEME.

6.2.2 Llenu nccnepgoBaHus

O6bluHO uccnepoBaHve HAZOP HanpaeneHo Ha ugeHTMdMKaumio BCeX onacHocTen M npobnem,
BO3HMKAIOLLMX MPX 3KCMMyaTaumm CUCTEMbI, HE3ABMCMMO OT MX TUMa UNKU NocneacTBui. MccrnepoBaHue
HAZOP paeT BO3MOXHOCTb MPOBECTM UcCcrnegoBaHMe onacHocTen 3a Goree KOPOTKUA CPOK C MEHbLUMMU
3aTpaTamu yCUIuin.

Mpu onpeneneHnn Lenemn nccnefoBaHUs AOMKHbI Y4UTBIBATLCA crieayowme akTopsl:

- uenb, Ang kotopon 6yayT NCNoNb30BaTbCsA pe3ynbTaThl UCCNE0BaHUS;

- CTaZnM XU3HEHHOro LMKNa, Ha KOTOPbIX AOSMKHO NPOBOAUTLCS UccrenoBaHme (cMm. 5.4);

- nogn unmM cobCTBEHHOCTb, KOTOpPble MOryT MOABepraTbCsi OMAacHOCTW, Hanpumep, nepcoHan,
HaceneHue, cpefa, cUCTEMa;

- I'IpO6J'IeMbI paGOTOCI'IOCO6HOCTM CUCTEeMbI, BKIKO4YasaA BIIMAHME Ha Ka4eCTBO NPOoAYKUNN;

- TpeGOBaHMﬂ CTaHOapToB No 6Ge3onacHocTU n Sde)eKTI/IBHOCTM aKcnnyaTtaunn CUCTeMbl.

6.3 O0A3aHHOCTU U OTBETCTBEHHOCTb

O06s13aHHOCTN M OTBETCTBEHHOCTb YSIEHOB IPynMbl, BbINOMHsWeN ncernegosanns HAZOP, OomkHbl
ObITb YEeTKO onpegeneHbl PyKOBOAMTENEM MpOEeKTa M cornacoBaHbl C nugepom uccnegosaHun HAZOP
nepea Havanom paboT. Jluaep nccneaoBaHUn AOMMKEH PAacCMOTPETb NPOEKT, YTOOLI onpeaennThb, SBnsieTcs
nn nHpopmaumsa OOCTYMHOM, a Takke Kakme TpeboBaHUA NpeabsBnATCA K NOArOTOBKE M HAaBblkaM YNEHOB
rpynnel uccnegoBaHuda. [omkHa 6bITb paspaboTaHa nporpamma OencTBUWA, KOTOpas Y4YuTbIBaeT CPOKM
pa3paboTku MNPOMEXYTOUHbIX OTYETOB MO MPOEKTY U [aeT BO3MOXHOCTb CBOEBPEMEHHO BbIMOMHATH
npuBeAeHHbIe B HUX peKoMeHaaLunNn.
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JIngep viccnenoBaHnst 4OMKEH rapaHTMpOBaTh, YTO YCTaHOBIEHA COOTBETCTBYOLLAA cuctema obmMeHa
MHbopmaumen, KoTopas ncnonb3yeTcs Ansi nepegayun pesynbtatoB uccnegosanns HAZOP. PykoBogutenb
MpoeKTa [OOJPKEH rapaHTMpOoBaTh, YTO FPYNMON NPOEKTUPOBaHUA pa3paboTaHbl MEPONPUATUS, OCHOBAHHbIE
Ha pesynbTatax uccnegoBaHus. PelweHnss MO BbINOMHEHUIO 3TUX MEPONPUATMA  OOJDKHbIM - ObIThb
OOKYMEHTUPOBAHBbI.

PykoBoauTenb npoekTa n nuaep uccneaoBaHUn OOIMKHbI PELLUTb, OrpaHuYMBaeTcsa Ny paboTa rpynnbl
HAZOP wupeHTubmkaumen onacHocten u npobnemHblx obnacten (B 3TOM Ccryyae COOTBETCTBYIOLLME
OOKYMEHTbl HanpaBnsloT pPYKOBOAUTENIO MpoeKkTa W B Tpynny MNPOEKTMpOBaHUS AOns  BbIpaboTku
Heobxoaumbix peweHunn) unm rpynna HAZOP Takke paspabatbiBaeT KoppekTupylowme/cmardaroLme
MeponpusaTus. B nocnegHem crniydyae Ttawke HeOO6XOAMMO corfalleHne Mexay pykoBoauTenem npoekra u
nngepoMm  uccnepgosaHun HAZOP  oTHOCMTENbHO  OTBETCTBEHHOCTM UM MexaHuama  Bblbopa
NpeanoyYTUTENbHBIX  KOPPEKTMPYIOLLMX/CMArYaloWmx  MeponpusTUi M Bbldayn  COOTBETCTBYHOLLErO
paspeLLeHnst 451 BbINOMTHEHNS HEOOX0AMMbIX AEACTBUN.

NccneposaHne HAZOP saBnsieTcs pe3ynbTaTtom paboTbl rpynmnbl, B KOTOPOW KaXKAbIA YIIeH BbIMNOMHAET
onpefeneHHyo ponb. pynna JoSbKHa BKMYaTb MWHMMANbHOE YMCMO YSIEHOB, MMEKLMX Heobxoaumblie
TexHuyeckne 3HaHuss o6 akcnnyaTauum cuctembl. OObIMHO B rpynny BKMKOYAKOT OT 4YeTbipex OO0 Cemu
yenosek. Yem Oonblue rpynna, Tem MegneHHee MaeT npouecc uccnegosaHusa. Ecnm cuctema paspabotaHa
noapsAYMKOM, B Fpynny AOMKHbI BXOAWUTb CNeumnanucTbl OT NogpsaaYmka u ot KnMeHTa.

PekomeHayeMble ponuv YneHoB rpynnbi:

- Nnpep nccnenoBaHUst HE UMEET TECHbIX CBA3EKN C rPYMNMon NPOEKTUPOBaHUA 1 npoektoMm. O6ydeH n
nmeeT onblT pykoBoactBa HAZOP wuccnepoBaHnsmn. OTBevyaeT 3a o06MeH wHdopMauven Mexay
pykoBogutenem npoekta 1 HAZOP rpynnown. CoctaBnsieT nnaH nccnegosaHus. CornacyeTt coctas rpynnbl
nccrnegoanusi. ObecneyvrBaeT nonyyYeHne rpynnon uccneaoBaHMs nakeTa onvcaHus npoekra. lNpeanaraet
ynpaBnswLlMe CroBa, WHTeprnpeTauunm 3remMeHTa/xapakTepUCTMKN, KOTOpble HYXHO WCMNOoNb3oBaTbh B
nccrnegoBaHun. PykoBogmMT NpoLeccom nccrenoBaHusi, obecnednBaeT JOKYMEHTUPOBaHUE pe3yrbTaToB.

- Peructpatop ocdopMnaeT [OOKyMEHTbl, OTHOcswWwmMeca K 3acegaHuam rpynnel  HAZOP.
[okymeHTUpyeT naeHTUMLNPOBaHHbIE ONAcHOCTU, NpobnemHblie obnacTtu, npegnaraemMmble pekomeHgauuu.
lMomoraeT nuaepy nccrnegoBaHns B NNaHUPOBAHUN U aAMUHUCTPUPOBaHMM paboTbl. B HEKOTOPLIX crny4vasx
3TY POSb MOXET BbINOMHATL NUAEpP NccnegoBaHus.

- npoeKTVIpOBLLI,MK pa3bACHAET OonMncaHmne npoekTa. OObsACHSET, Kak MOXeT nponcxognTb KOHKpETHOE
OTKITOHEHME U COOTBETCTBYHOLLEE NBMEHEHNE CUCTEMDbI.

- lMonb3oBaTtenb [aeT MNOSACHEHMS MO COCTOSIHUIO, B KOTOpPOM paccMaTpunBaeTcad MCCHeﬂyeMbIVI
ANIEMEHT, nocneacTtBnAa N OTKITOHEHUA U CTeNneHn X ONacHOCTU.

- Cneuuwanuct npoBOAUT IKCNEPTU3y CUCTEMbI N ee aHanus.

- PemoHTHMK (npeactaBuTenb Ccnyxbbl TEXHWYECKOro OOCNyXMBaHWS) MPOBOAUT TEXHUYECKOoe
obcnyxmBaHWe 1 peMOoHT (Mpy HEOBXOAMMOCTN).

MHeHUs NpoeKkTMPOBLUMKA W Monb3oBaTens Bcerga [OOMKHbl YYMTbIBAaTbCA MpW  MpoBedeHUn
nccnegosaHus. OgHako B 3aBUCMMOCTM OT CTaguW >KU3HEHHOTO LMKIAa CUCTEMbI, Ha KOTOPOW BbIMOSHAETCH
nccnegosaHve, TUN CneumManucToB, HeobxoanMbIX ANst NPOBeAEHUS UCCNefoBaHWs, MOXET NU3MEHSTbCS.

Ona addekTBHOrO yyacTnss B WCCNeQoBaHWM BCE YNEHbl rpynnbl AOMKHbI UMETb A0CTaTOvHOe
3HaHWe MeToga.

6.4 MNpepBapuTenbHasn paboTta

6.4.1 O6bwme nonoxeHusi

Jlnpep ncecnenoBaHust HeceT OTBETCTBEHHOCTb 3a cneaywoulyro npeaBapuUTesibHYO pa60Ty:

a) nony4veHue uHgopmaumu;
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b) 3aHeceHune uHopmaLm B cooTBETCTBYOLLME (OPMbI;

C) NnaHnpoBaHue nocnegoBaTeslbHOCTU 00CYKOEHUI;

d) NoAroToBKy 3acegaHui.

Kpome Toro, nuagep uccrnenoBaHusi MOXeET NpUHUMaTb Mepbl Mo pa3paboTke 6a3 AaHHbIX U OpYrux
OencTBui Ans MAEHTUUKALUMM MHUUOEHTOB, KOTOpble MPOM3OLINN C UccrneayemMbiMyM UM aHanormyHbIMu
TEXHOMOrMSIMU N CUCTEMAMMN.

Jlnpep uccnepoBaHusa pomkeH obecneuymsatb rpynny HAZOP onucaHvem npoekta B AOCTYMHOW
agekBaTHoM chopme. Ecnm onmcaHue npoekTa HEsICHO MU SBNSIETCS HEMOSIHbIM, OHO [OOSMKHO ObiTb
McrnpaeneHo uUnM JONoSIHEHO OO0 Hadana uccriegoBaHun. Ha ctagum nnaHMpoBaHUSA MCCReaoBaHUA YacTw,
3NEeMEHTbl M WX XapakKTepPUCTUKM  AOMMKHbl  OblTb  MAEHTMMUUMPOBaAHbI B OMUCAHUM  MpOeKTa
CMneLmanmcToM-NpoeKTUPOBLLMKOM.

Jlnpep nccnenoBaHnst oTBeYaeT 3a NOArOTOBKY MilaHa UCCneaoBaHus, KOTOPbIN JOIMKEH COAepXKaTb:

- uenb 1 0bnacTb uccnegoBaHUiA;

- CMUCOK Y4aCTBYIOLLMX CNELNanmncToB;

- TEXHUYEeCcKMe getanu:

- onncaHne NpoekTa, B KOTOPOM BCE YacTu U 3fIEMEHTbI yka3aHbl C OnpeAenieHHbIMU LensiM/ NPOEKTa;
ONS KakOoro anemeHTa OoMKkeH OblTb YCTaHOBIIEH CMMCOK KOMMOHEHTOB, MaTtepuanoB M (GyHKUMIA N nx

XapaKTepUCTUKA;

- CMUCOK MpeArnaraeMbiX Ans UCMOMb30BaHUsI YNPaBMSOWMUX CMOB U MHTepnpeTaumnm ynpasnsoLwmx
cnoB (KoMOMHauun anemeHTa/xapakTepuctukm) (cMm. 6.4.3);

- CMUCOK COOTBETCTBYHOLUMX CCbINIOYHbIX JOKYMEHTOB;
- aAMVHUCTPaTMBHbIE MepbI, rpadmk 3acefaHnin, BKNOYaoLWUii AaTbl, BPEMsS U MECTO NPOBeAEHNS;
- cbopmbl perucTpauum (CM. npunoxeHune A);

- hopMbI, KOTOpbIE MOTyT NoTpeboBaTbCA NPY NPOBEAEHWUN NUCCIEA0BaHNS.

Ons Sd)(*)eKTI/IBHOFO npoeseaeHnA 3acedaHni  HeobxoguMmo obecneynTb cooTBeTCTBYyHOLLEE
nomMelwleHne, HarndaaHyro Mchopmau,mo n permctpupyrowime cpencrtsea.

MakeT [OOKYMEHTOB Ansi OOCYXOEHMsl, COCTOSILUMA W3 MfaHa uWccrnedoBaHWn UM HeobXoauMbIX
CCbINTIOYHbIX [AOKYMEHTOB, [OMKEeH pacchifiaTbCsl  4neHam [pynnbl  UCCNedoBaHus nepep  nepBbiM
3acegaHveM. [ins 03HakoOMMeHUsi ¢ 06GBbEKTOM UCCrefoBaHUS peKOMEHAYETCS NPOBECTN dmanmyeckuin ob63op
CUCTEMBI.

Ycnex uccrnegoBaHUs B OOMbLLOW CTEMEHU 3aBUCUT OT BHUMAaTESIbHOCTU YNEHOB rpynnbl, NO3TOMY
Heobxoaumo, 4Tobbl 3acegaHns Uvenu OrpaHU4YeHHyo NpoAOIDKUTENBbHOCTb U MeXay 3aceaHnAMn Obinu
nepepbIiBbI. 3a BbINOSHEHNE 3TUX TpeGOBaHMIZ oTBeYaeT nuaep nccneaoBaHun.,

6.4.2 OnucaHue npoekta

TunoBoe onucaHue NpoekTa COCTOUT U3 Creaylolleit JoKyMeHTaumn, Kotopas AokHa OblTb YETKO U
0HO3HAYHO NAEeHTMUUMPOBaHa, YTBepXXaeHa U OaTMpoBaHa:

a) [insa Bcex cuctem:
- TpeboBaHUsi npoekTa W ero onucaHue, YHKUWOHaNbHblE Auarpammbl GrOKOB, AuarpaMmbl
KOHTPOJIS!, 3NEKTPUYECKME CXeMbl, Tabnuubl TEXHUYECKMX AAHHbIX, CXEMbl PacnonioXeHus, crneundukaumm

CBOWCTB, Tpe6OBaHI/IF| Kcnnyataunn N TeXHU4eCKoro O6CJ'Iy)KMBaHI/IF|.

b) Anga cuctem ¢ NOTOYHLIMM NpoLLECCaMu:
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- Anarpammbl  KOHBEWEPHbIX  MepeMeLleHun,
obopyaoBaHusi, pasMeLleHe KOHBENEPOB U CUCTEM.

cneundvkauum  martepuanoB, CTaHOapTHOro

¢) Ans nporpaMMUpyeMmbIX 31EKTPOHHbIX CUCTEM:

- gnarpamMmbl NOTOKa, OG'beKTHO-OpVIeHTVIpOBaHHble anarpaMmbl NpoeKkTa, guarpaMmbl nepexona,
BpeMeHHbIe Anarpammbl, norm4eckne amarpamMmmeol.

Kpome TOro, Heobxoanma JOKyMeHTaLud, BKOYaoLWwas crneayoLlyo nHpopMaLmio:

- rpaHu1Lbl 06bekTa uccnegoBaHus U NHTEPGENCI;

- YCIIOBMS1 OKpY>KaloLLEen cpeabl, B KOTOpbIX OyaeT paboTaTtb cuctema;

- KBanudukauuio, HaBbIKM 1 OMbIT MepPCcoHana no aKcniyaTaunm n TEXHUYECKOMY 0BCMYXMBaHWIO;
- mpoueaypbl WU MHCTPYKLUMK MO 3KCnyaTaunm;

- [OaHHble 3Kcnepvuv|eHTaan0|7| aKcnnyatTaumm wmn  TeXHU4YeCKoro O6CJ'Iy)KI/IBaHI/IF| N WN3BECTHbIE
OnacHOCTU aHarnorn4HbIX cUCcTem.

6.4.3 YnpaBnsilowme crioBa U OTKNOHeHUsA

Ha craguu nnanvpoBaHusa wuccriegoBaHus HAZOP nupep wuccrnenoBaHus OOMKEH MpeasioknTb
HayanbHbIA CMMCOK YNPaBMsAOLWMX CIOB, a TakKe AOIMKEH NPOBEPUTL NPEANOXEHHbIE YNPaBnsowme cnosa
CUCTEMbI M NOATBEPAUTb WX afeKkBaTHOCTb. Bbibop ynpaBnsawwmux crnoB AOMKeH OblTb TLWATENbHO
paccMOTPEH, Tak Kak ynpaBrsioLLiee CroBO, KOTOPOE SIBMAETCS CMMLLUKOM KOHKPETHbIM, MOXET OrpaHu4MBaTh
naen n obecyxaeHue, a ynpaBnsioLLee CNoBO, KOTOPOE SABMASETCHA CMLLUKOM OOLMM, He MOXET 3P EKTUBHO
CKOHUEeHTpupoBaTb uccnegoBaHne HAZOP. HekoTopble npumepbl pasnnuYHbIX TUMNOB OTKIOHEHUN W
COOTBETCTBYIOLLMX YNPABSIOLNX CMOB NpuBeaeHbl B Tabnumue 3.

Tabnwuua 3 - MprMepbl OTKMNOHEHWIA U COOTBETCTBYIOLLMX YPaBASIOLLMX CrOB

Twn OTKNOHEHWSA Ynpaensiowee Mpumep ANS NPOMBbILLNIEHHOIO Mpumep ona nporpaMMupyemon
CrNoBO npouecca 3NEKTPOHHON CUCTEMBI
OTpuuartenbHbIn Het Llene He pocTturHyta paxe 4actuyHo,|[aHHbie nnm curHanbol
Hanpumep, HET NOToKa ynpaBneHns He NpoxoasaT
KonnyectBeHHble BONbLUE KonnyectBeHHoe yBenunyeHue,|[laHHble nepepaiTca ¢ 6Gonee
N3MeHeHus Hanpumep, Gonee BblCOKasi [BbICOKOM CKOPOCTbI0, yem
Temneparypa TpebyeTcH
MEHbBLUE KonnyectBeHHoe yMeHblUeHue,|JaHHble nepepatotcss ¢ Gonee
HanpvuMep, CHUXeHne TemnepaTyphbl HU3KOW CKOPOCThLHO, yem
TpebyeTcs
KayecTtBeHHble TAK>KE, KAK  [BbinonHeHue gpyrov onepauuu/ wara |[MpucyTcTByeT AOMNONHUTENbHBIN
N3MeHeHus WK OLLIMBOYHbIN cuUrHan
YACTb OocturHyta 4actb uenu, Hanpumep,|daHHbie unu curHanbl
TONbKO yacTb npegHasHa4YeHHOMN |ynpaBneHnst HeMorHbl
XNOKOCTM nepemMecTunach
3ameHa NMEPEMEHA MmeeTcs obpaTHbI NOTOK B KaHanax n|HeymecTHble curHansl unu
obpaTHble XMMUYeckue peakumm OaHHble
OPYIOW, YEM |PesynbTat He cooTtBeTcTBYyeT|[aHHble unu curHansl
nepBoHa4yanbHOM  Lenu, Hanpumep,|ynpaBrneHnst HEBepHble
NpUMEHeH apyrov MaTepuan
Bpems PAHO ®OyHKUMS BbINOMNHSETCA paHblie, 4YeM|CurHanbl MOCTYNatT  CIULLKOM
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HY)XHO, Hanpumep, OXnaXgeHue unun|paHo
dunbTpaums

no3aHO ®PyHKUUS BbIMONHAETCSA Mno3gHee, Yem|CurHanbl  NOCTynawT  CIWLIKOM
HY)KHO, Hanpumep, OXNaXgeHue WNn|no3gHo
dunbTpaums

Mopsaok nnn MPEXAE, YEM |PyHKLUMA BbINOMHAETCA CAWWKOM paHo|CurHanbl MNOCTynawT  paHblue,
nocrnenoBaTenbHOCTb B nocnegoBaTenbHOCTW  OeNcTBuK,|yem TpebyeTca

Hanpumep, cMeluBaHne unm
HarpeBaHue

MOCIE PyHKLMA BbINOJTHAETCSA cnuwkom|CurHansl NOCTynawT Nosxe, Yem
nosgHo B nocnegoBaTenbHOCTY, [TpebyeTcs

HanpvmMep cMmelunBaHue unm
HarpeBaHue

Ynpaensowee cnoBo (komMbuHauus anemeHTa/XxapakTepUCTMKW) MPU UCCMELOBaHUAX PasfnyHbIX
CUCTEM Ha pas3nU4YHbIX CTagusX >XMU3HEHHOrO LMKNa CUCTEMbI U MNPU MNPUMEHEHWU K Pasfn4YHbIM
npeacTaBrneHnsaM NpoeKTa MOXET MHTEPNPETUPOBATLCS No-pa3HoMy. HekoTopble M3 KOMOMHAUUA HE NMELDT
CYLLEeCTBEHHOro 3HaYeHuWs Ans AaHHOr0 MCCregoBaHus M OOMMKHbI MTHOpMpoBaTbCs. VIHTepnpeTaums Bcex
ynpaBnswowWmMx CrnoB  (kOMBuHaLMM  anemeHTa/xapakTepucTukn) [orbkHa OblTb  onpegeneHa u
OOKyMeHTupoBaHa. Ecnn gaHHaa kombuHaums nmeeT bonee yem ogHy NMpaBAonoaobHY0 MHTepnpeTaumio
AN NpoekTa, TO BCe MHTepnpeTaunm AOMKHbl B6biTb pacCMOTPEHbI U JOKYMeHTUpoBaHbl. MoxeT Takke bbITb
YCTaAHOBMEHO, YTO WHTEprnpeTauus nofyvyeHa u3 Apyrux KombuHauwmin. B aTom cnyvae [OmkHbl ObiTb
cAernaHbl COOTBETCTBYIOLUME NEPEKPECTHbIE CCbINKN.

6.5 dkcnepTu3sa
Jlngep uccnegoBaHuin JOMKEH BECTU 3acefaHne B COOTBETCTBUM C NAHOM MccnedoBaHui. B Havane
3acefaHvsa nMaep UccneoBaHus UK YneH rpynnbl, 3HakOMbIN C UccnegyeMbiM MPOLECCOM, JOIDKEH:

- NPEeACTaBUTb NNaH uccnenoBaHns 1 obecneyvnTb, YToObl YNeHbl rPYMMnbl 03HAaKOMUIUCEL C CUCTEMOW,
LensMn n obnacTbio UccreaoBaHUs;

- npeacrtaBuUTb onnucaHme npoekrta un 00BACHUTL npeanoXeHHble aNeMeHTbl 1 ynpaendalowmne crosa,
KOTOpblE HeO6XO}J,I/IMO MCnosyib30BaTh;

- YKa3aTb N3BECTHbI€ OMNacHOCTH, I'Ip06J'IeMbI SKcnnyaTauun n noteHuynarnbHO onacHble obnactu.

AHanns [ormKeH COOTBETCTBOBATb TEXHOMOIMMYECKOMY MapLlpyTy wunu nocneoBaTenbHOCTH,
00yCroBneHHOM TeEMON aHanu3a OT BXOAOB K Bbixogam. MeTtoabl MaoeHTUdMKaLMmM ONacHOCTEN, TakMe Kak
HAZOP, ocHoBaHbl Ha NO3TanHoOW MpoBepke npouecca. mMelTcss ABe BO3MOXHbIE NMOCHEeAoBaTENbHOCTY
3KcnepTu3bl: "cHavana aneMeHT" n "CHadana ynpasnsioliee CnoBo", Kak nokasaHo Ha pUcyHkax 2a u 2b
COOTBETCTBEHHO.

lNocnenoBaTenbHOCTL "CHavYana anemMeHT":

a) J'Il/lp,ep nccnenoBaHusA Bbl6|/|paeT 4YaCTb ONMUCaHuA MNpPOEeKTa, ABNAKLWYHCA NCXOOHOW TOYKOMN
nccnegoBaHus. 3aTem obbsICHSET Lenb npoekKTa. YacTtu, anemeHTbl 1 niobble XapaKTepucTtukun, ceBa3aHHbIEe
C 3TUMW 3NeMeHTaMN, AOMKHbI ObiTb VI,EI,eHTI/I(*)I/ILI,VIpOBaHbI.

b) Jlupep uccnegoBaHusi BbIGUpPaeT OouH M3 3NEMEHTOB W COrMacyeT C rpynnomn, AOIHKHO N
yNpaBnsitoLLiee CIOBO MPUMEHATLCH HEMNOCPEACTBEHHO K 3MIEMEHTY WM K OTAENbHbIM XapaKTepucTUKam
aToro anemeHTa. llngep wvccnepgoBaHusi BbIOMpaeT, Kakoe ynpaensiollee CMoBO AOMMKHO MPUMEHSATLCS
nepBbIM.

¢) WNHTepnpeTaumst ynpaBnsioLlero crosa, NpYMeHsIieMOro nepebiM, UccreayeTcsl NPUMEHUTENBHO K
nccrneayeMoMy aNeMeHTY UMM XapakTepUCTUKE ANS BbISIBIEHWS BEPOSITHOIO OTKIMOHEHUS OT Lieneii NpoekTa.
Ecnn BeposiTHOE OTKIOHEHWE UAEHTUMDULMPOBAHO, UCCNEAYIOTCA BO3MOXHbIE NPUYMHBLI U NocneacTeus. B
HEKOTOPbIX CryYasix yKasblBaloT KaTeropum OTKIOHEHWUS MO TSAXKECTU NOCNeAcTBUA UMK NO OTHOCUTENBHOMY
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pUCKYy, OCHOBaHHOMY Ha MCMOMb30BaHMM MaTpuLbl puckoB. Micnone3oBaHue maTpuy puckos - no NOCT P
51901.1.

d) Mpynna NpoBOAMT MOEHTUMUKALMIO HANMUUMA MEXaHWU3MOB 3alUMTbl, OOHAPYXEHUS U MHAMKALWK
OTKJIOHEHWIA, KOTOPbIE MOTYT BXOAWUTb B BbIGpaHHY0 YacTb Uy obGecneynBaTh BbIMOJIHEHUE LieNel npoekTa
ApyrMMKM YacTtamu. Takme MexaHuM3Mbl 3aluMTbl He [OJKHbl ObiTb NpeaHa3HayeHbl Ans yCTpaHeHus
nccnegyemMoi NoTeHLManbHOW onacHoCTU unu nNpoGreMbl paboToCNOCOGHOCTH, UMN NOMbLITKU YMEHbLLIEHWS!
BEPOATHOCTM WX MOSABIEHNS UNN CMAMYEHWS NOCNEACTBUIA.

e) Jlugep nccnepoBaHusa cymMmMuUpyeT pesynbTaTbl, KOTOPbIE 3aTeM OOKyMEHTupyeT peructpaTop. [pu
HeobxoouMMOCTM JononHuTenbHOW paboTbl cneumanucta ero HeobxoouMO 3aperMcTpupoBatbh, Kak
OTBETCTBEHHOTO 3a BbINOMHEHWE 3TOW paboThl.

f) Mpouecc NoBTOPSIOT cHavarna Afs BCex APYrux MHTeprnpeTauui 3TUX ynpaBnsiolmX CroB, 3aTeMm
ANt ApYrUX YNpaBnsloWwmUx CcrioB, 3aTeM ANS KaKOOW XapakTepuUCTUKW MCCIeQyeMoro 3afemMeHTa (ecnu
aHanM3 Ha YpPOBHE XapaKTepuUCTMKM Obin corflacoBaH Ans 3TOro 3fieMeHTa), 3aTteM Ans Kaxaoro
nccnegyemMoro afieMeHTa YacTu, nocrie Toro kak YacTb uccrenoBaHa. Mpouecc NoBTOPSOT 40 TeX Mop, Noka
He ByayT UccrneaoBaHbl BCE YacTu.

AnbTepHaTVBHbIN MeTo4 MPUMEHEHUS YNPaBnSAlLWMUX CNOB COCTOMT B TOM, 4TOObl nepsoe
ynpaBsnsioLLee CrioBO MOXHO Oblfio MPUMEHUTb K KaXaoMy U3 aneMeHToB YacTu. [locne atoro pesynbraThl
nccrnegoBaHnss Co  CriegylolmM  ynpasnsaowmMm CAOBOM MPUMEHSIOT KO BCeM arnemeHTtam. [lpouecc
MOBTOPSIOT A0 TEX MOp, NoKa BCce ynpasnsowue crosa He ByayT NpMMEHeHbl KO BCEM drieMeHTaM 4acTu
(pucyHok 2b).

Beibop nocnegoBaTenbHOCTM U OENCTBUMI OOSMKHBI NPOBOAUTL NUAEP WCCNeaoBaHWs M rpynna
HAZOP. Ha atoT BblGOp Bnunset cnocob npoBedeHust akcneptusbl HAZOP. [pyrumn daktopamu,
BMMAIOWMMM Ha BbIOOp, SBNAOTCA XapakTep WCMOMb30BaHHbIX METOAO0B, MOTPeOHOCTb B rMOKOCTM
NPOBEAEHUS IKCNEPTM3bI U KBANUmKaumsa YrneHoB rpynnbl.

6.6 JokymeHTauua
6.6.1 O6wWMe nonoxeHusn

OcHoBHbIM gocTouHCTBOM uccriegoBaHnss HAZOP gaensieTca TO, 4TO OH npeacTaBnsieT cobown
CMUCTEMATUYECKUI, YNOPSOOYEHHBI U OOKYMEHTUPOBAHHBIA NoaxoAd. Jlngep uccrnegoBaHus oTBevaeT 3a
odhopMIieEHNE COOTBETCTBYIOLLUMX OTYETOB MO KaxaoMy 3acefaHuto. Peructpatop pormkeH obnagatb
XOPOLUMMM TEXHUYECKUMWU 3HAHMAMU B 0OMactu uccnegyemown Tembl, JIMHIBUCTUYECKMMM HaBblkamMun U
XOPOLLUMMM CMOCOBHOCTAMU BhICHyLWIMBATL M obpaliaTe BHUMaHWe Ha getanu. B npunoxeHun A ykasaHbl
pasnu4yHble MeToabl perncTpauun.

6.6.2 Buabl peructpauum

CyuwiecTtByeT ABa OCHOBHbIX Buaa peructpauum HAZOP: nonHbi 1 YacTuyHbeln. Bug permctpaumm m
permcTpaTop OOSKHbI BbITb OnpeaeneHbl 40 Havana 3acefaHus.

MonHas perncTtpauma 3akrno4aeTtcd B 3alnMchn  BCeX pe3ynbTaTtoB MNPUMEHEeHUA  KaXXgoro
ynpasndwuiero crnosa (KOM6I/IHaU,I/Il/I SJ'IeMeHT/XapaKTepI/ICTVIKa) K Kakgomn 4acTtu unu ANeMeHTy B OonncaHumn
npoekKTa. 3T0T cnocob perncTtpaunm NCnonb3yrT B Cllydae, ecrnm HeobxoaMMo, YTOObI nccregoBaHne GbINo
MNOJTHbIM N YOOBNETBOPASIO Hanbonee CTpormm Tpe6OBaHI/IﬂM ayguTta.

YacTuyHas peructpauuss 3aknoyaeTcsl B 3anucy TOMNMbKO WUAEHTUMMLMPOBAHHBLIX OMacHOCTEN,
npobnem paboTOCNOCOOHOCTM U MOCneaylwWwmx OencTBuin. YactnyHaa perncrpaumsi  nos3BonsieT
dopmumpoBaTb Gonee ynpaBnsiemyto gokymeHTaumo. OgHako 3TU AOKYMEHTbl HE OTpakaloT Bcex AeTanen
nccrnenoBaHUs U NO3TOMY MeHee MoresHbl Ans uenen ayguta. YactnyHas permctpaumsi MOXeT NpUBecCTU K
NOBTOPEHUIO I/ICCJ'Iep,OBaHI/IVI B 6y/:|,yu.LeM. |_|03TOMy YacTu4Haa perncTtpauma asndaeTca MUHUMalbHbIM
TpeboBaHMEeM 1 JOSKHA UCMONb30BaTbCSl C OCTOPOXKHOCTHHO.

I'Ipvl Bbl60pe Bunaa pernctpaumm goJKHbl yYHUTbIBATbCA crneaywouimne (baKTOprZ

- perynupytowive TpeGoBaHus:
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- JOroBOpHbIe 00s3aTENLCTBA;

- obwas nonuTrkKa NpeanpuaTus;

- TpeboBaHWsi NPOCMEXMBAEMOCTM U ayanTa;

- BENIMYMHA PUCKOB UCCNEedyEMON CUCTEMBI;

- BPEMS 1 OOCTYMHbIE PECYpPChI.

6.6.3 BbiBogbl uccnegoBaHus

BeiBogbl HAZOP pomxHbl BKNOYaTh CriefyoLLyo nHopMaLmio:

- I'IOﬂ,p06HbIe AaHHble 00 MAEHTM(*)I/ILWIPOBaHHbIX OnacHoOCTAX W npoGnemax pa6OTOCI'IOCO6HOCTVI
BMeCTE C I'IO}J,pO6HbIMVI OaHHbIMK 00 yCcnoBuAx ana nx 06Hapy)KeHl/IF| n/nnu YMEHbLUEHUA;

- pekomeHZauuu no AanbHEeWwmnM UCCNeLOBaHUSIM acnekTOB MpPOEeKTa, MCMOMb3YHLWMX pas3fuyHble
MeToabl (Npu Heo6XoaUMOCTK);

- [evcTBus, HeobxoamMMble AnNs onpefeneHns UCTOYHMKOB HeonpeneneHHOCTN, OOHapYKEHHbIX npu
nccnegoBaHuy;

- pekomMeHAauuu NS YMEeHbLUEHUS NMOCNEeACTBUN BbISIBNEHHbIX MPOOMeM, OCHOBaHHbIE Ha 3HaHUSAX
rpynnel o cucteme (obnactu uccnegoBaHun);

- npuMedaHud, KOoTopble 06pau.|,al0T BHMMaHMe Ha cneumpmqecme MOMEHTbI TEXHU4eCKoro
OGCJ‘IY)KVIBaHVIﬂ N 3Kcnnyataunu;

- CMMUCOK YJ1eHOB rpymnmnbl, MPUCYTCTBYKOLLNX HA KaXXAOM 3aceaHnu;

- nNepeyeHb BCeX yacrten, paccmMmaTpmBaeMblX B Mnpouecce aHanmsa BmecTe C 00bsACHeHMeM, korga
Kaxkaasi U3 HMX Obinia UCKNIYEHa;

- nepeyeHb BCEX PUCYHKOB, cheuuduKaunii, NUCTOB [OaHHbIX, COOOLWEHWA W OpYyrvx AaHHbIX,
Ncrnonb3yembix rpynnon.

Mpu YacTuyHOM perncTpaummn 371 BbiBoAbl 0ObIMHO MPUBOAAT B KpaTKon bopme B paboymnx Tabnuuax
HAZOP. MNpwu nonHow pernctpauum Tpebyemble BbIBOAbI MOXHO caenartb no padoynm tabnuuam.

6.6.4 CoobueHne o TpeboBaHUAX
3aperncTpmpoBaHHas MHopMaLms OOMKHa COOTBETCTBOBATL Creayow M TpeboBaHusAM:

- Kaxgass onacHocTb W npobrnema, BO3HUKawOLWMe NpU  3KChnyaTauun, LOMKHbl  OblTb
3aperMcTpupoBaHbl B BUAE OTAENbHOMO MyHKTa;

- BCe ONnacHOCTU un I'Ip06ﬂeMbI 3Kcnnyartaumn, a Takke npuydmHbl X BO3HUKHOBEHUA OOJDKHbI ObITb
3aperncTpmpoBaHbl He3aBUCMMO OT Hannydnda MexaHu3mMoB 3alliunTbl UNKU uUHOUKaUuK, CywecCcTBYHOLUX B
cucrteme;

- Kaxabin BOMpOC, NocTaBMEHHbIN rpyr|n017| nuccrnedoBaHus Ha 3acedaHuu, [OOMKeH ObITb
3aperncTtpunpoBaH. Takke AomkHa ObiTb YKa3aHa (baMI/IJ'IVIﬂ cneunannucTa, otBevarollero 3a ero peweHune,;

- OOmkKHa OblTb MPUHATA CUCTEMa Hymepauuu AMs rapaHTUU pacrno3HaBaHWA KakaoW OnacHOCTW,
npoGnemMbl aKkcrnyartaumu, Bonpoca, pekoMeHaaumm u T.4.;

- OOKYMeHTauus uccrieoBaHust OOIDKHA apXvMBMpOBATbCHA ANs ee ObicTporo obHapyxeHus npu
HeobxooMMocCTu B haiine permctpaumm onacHOCTEN CUCTEMbI (ECN TaKOW CYLLECTBYET).

I'Iepequb 1LY, KOTOpble AOOJKHbl MOJNYYUTb KOMUKO 3aKNKYMTENbHOro OT4eTa, onpenendaetcd
BHyTpeHHeVI NONUTUKON npeanpuaTna  mnn perynmpyronmm Tpe6OBaHMHMM. B Hero AgomkHbl ObiTb
BKITHOYEHbI (*)aMI/IJ'IMM pykoBOAUTENA NpPOeKTa, nuaepa uccnenosaHna U cneumanmcrta, OTBETCTBEHHOrIoO 3a
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BbINONHEHWE NocneayrLnx gencTeun/pekomeHganmi (cm. 6.1).
6.6.5 3aknounTenbHas AOKyMeHTauus

B koHUe wuccnegoBaHus OOIMKEH ObiTb pa3pa60TaH n corfnacoeaH cC prI'II'IOl7I otyeT. Ecnu
cornacoBaHne He JOCTUTHYTO, AOJTXHbI ObITb 3a(1)VIKCVIpOBaHbI NPUYNHBI.

6.7 MpogomxeHune paboT

UccneposaHne HAZOP He HaueneHO Ha nepenpoekTupoBaHue cuctembl. [lpu atom nugep
uccnegoBaHMs He MMeeT MNOMHOMOYMMA Onst  obecneyeHus BbINOMHEHUSA  pPeKOMeHAauuin  rpynnbl
nccnenoBaHus.

Mepen npoBeAeHMEM CYLLECTBEHHbLIX M3AMEHEHUI MO pedynbTaTam uccnegosaHms HAZOP, kak TonbKo
M3MEeHEeHHas OOKYMEeHTauus OOCTyrnHa Ans aHanu3a, PyKOBOAWTENb MpOeKTa AOIDKEH pewunTb BOMPOC O
npoaomkeHnn padotbl rpynnsl HAZOP, Heobxoanmon ans Toro, 4Tobbl He BO3HMKITO HOBbLIX OMAcHOCTEN MUnn
npo6nem ¢ paboToCNOCOOHOCTBLIO UINN TEXHUYECKUM OBCNYy>KUBaHUEM.

B HekoTOpbIX crny4asix B COOTBETCTBMM C 6.3 pykoBOAUTENb MPOEKTa MOXeT paspelwatb rpynne
HAZOP BbINOMHATE pEeKOMeHZaLMM U BHOCUTb M3MEHeHus B npoekT. B atom cnyyae rpynna HAZOP
BbINOSIHAET CneayloLyo A0NONHUTENBHY paboTy:

- cornacoBbiBaeT HepelleHHble I'IpO6J'IeMbI C U3MEHEeHNAMU NPOeKTa nnn npouenypamm TeXxHnM4eckoro
O6Cﬂy>KVIBaHVI$| N 3Kcnnyataunu;

- npoBoanT BepVICbVIKaLI,VHO N3MEHEHWI N 3aMEH U NX yTBEPXAEHNE PYKOBOAUTEIEM MNPOEKTA,

- npoBoAMUT AanbHenwuve wuccnegoBaHus HAZOP u3aMeHeHWA cuUCTeMbl, BKOYasi MHTepdenchl
CUCTEMBI.

7 AyanTt
Mporpamma n pesynbTathbl nccnegosaHni HAZOP moryT ObiTb NOABEPrHYTbl BHYTPEHHEMY ayauTy
npeanpuaTUs UNvM ayaumTy CO CTOPOHbI PerynumpyoLwmx opraHoB. Kputepumn n obnactv npoBepky npu aygute
OOMKHbI ObITb ONpeaeneHsbl B npouedypax ayauTta npeanpusatua. OHM MOryT BKMAOYAaTb NepcoHan, MeToapl,
NMOAroTOBKY [AOKYMeHTauuuM u nocneaywowmne fevdctBus. B ayaut Takke [OIDKHa BKMOYaTbCHA MNofHas
npoBepKa TEXHUYECKNX acneKToB.

Mpunoxexne A
(cnpaBoyHoe)
MeToabl peructpauum
A.1 CnocoGbI peructpauummu

MpumeHsaT cneayowme cnocobbl perncTpauum:

- PYKOMUCHasaA perncrtpauna Ha noaroToBJI€HHbIX cbopmax, 0cobeHHO Anst ManblX MccnegoBaHum, npu
YCINnoBUM YEeTKOro BblNOJIHEHUA 3anucen;

- PYKOMUCHbIE 3anncn MmoryTt ObITb nepene4vyaraHbl Nocrie 3acegaHns,

- MCMoNb30BaHWE MOPTATMBHOMO KOMMblOTEPA CO CTaHAApPTHOM 0O6paboTKoW TEeKCTOB  Mnn
COOTBETCTBYIOLLMM NPOrpaMMHbIM obecrnedeHeM Ans 3anonHeHns paboynx Tabnuu Ha 3acegaHuu;

- MCMNOMb30BaHWe MPOrpaMMHbIX CPEACTB Npw peructpaunn pesynbtatoB HAZOP gns npasunbHoro
XpaHeHns aTon UHopmauun.

A.2 Pabouyasa Ta6nmua HAZOP

[na 3anuncu pe3ynbTaTtoB UccrengoBaHna U nocnenyruimx OEencTBMi OoMmkHa ObITb paspa60TaHa nnn
NPUHATAa pa60qaﬂ Tabnuua. Hesasucumo ot NPUHATOro BapumaHTa pernctpaunn pa6o'-|a;| Tabnuua gomkHa
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copepXatb Heobxooumble CBeOEHMS U yOOBMETBOPSATL TpeboBaHusM uccnenoBaHus. Mpumepbl pabounx
Tabnuy npmeefeHbl B npunoxeHnn B. Cxema paboyen Tabnuubl 3aBUCUT OT TOrO, SIBMISIETCS S OHA YacTbio
KOMMbIOTEPU3MPOBAHHOM [OKYMEHTaUMM WM 3anofHseTcsl BpydyHyto. dopma, 3anonHsiemas BpYYHYH,
0ObIYHO COCTOUT M3 3arofiloBKa U CTONOLIOB.

3aronoBok B obLLeM crnyvyae COAEpPXUT CrieayloLlyo MHOPMaUMIO: MPOEKT, OOBEKT uccrnegoBaHus,
Luenu npoekTa, uccrnegyemasi 4yacTb CMCTEMbI, CMMCOK YIIEHOB TIpynnbl, UCCReQyeMbIi PUCYHOK WIK
[OKYMEHT, AaTa, HoMepa CTpaHuL 1 T.A4.

3aronosku cTonbuoB MOryT BbITb CrieQyoLWmMMK:

a) onsa Tabnuu, 3anonHaemMbIX B NpoLecce UCCefoBaHus:

1) HOMep No NopsaaKy;

2) 3rEMEHT;

3) ynpaBnsioLLee CroBo;

4) OTKMNOHEHME;

5) npnuuHa;

6) nocnencrTeug;

7) Tpebyemoe gencreme.

MoxeT ObiTb 3apermcTtpupoBaHa TakKXKe AOOonoJiHUTElNbHaA VIHd)OpMaLI,VIﬂ, Hanpumep, obecneyeHne
6e3onacHocTy, Cepbe3HOCTb nocneacTeuin, KOMMEHTapun n paHxxmpoBaHne puUckKa;

b) anga Tabnuu, 3anonHaeMbIX Nocrne 3acefaHus:
1) pekomeHayemble OENCTBUS;

2) paHXnpoBaHue npuoputeTa/pucka;

3) OTBETCTBEHHOCTb 3a JeNCTBUE;

4) ctaTyc;

5) KOMMeHTapuu.

MpumeyaHwue - [padbl, ykasaHHble B nepeuyuncrieHnm b), 1)-3), MmoryT 3anonHATbCA HENOCPEACTBEHHO
Ha 3acefaHuu.

OdopmneHne c nomollbld KomnbkoTepa obnagaeT 60nblON TMOKOCTHIO B pasMelleHun U
npegcraesneHnn Manopmau,mm M NoAroToBkKe Tpe6yeMb|x OOKYMEHTOB, TaKMX Kak:

- pabouue Tabnuupl;
- OTYETHI O NPUYUHAX U/UNKN NOCNeACTBUSX;
- OTYEeTbI O NPeacToALLMX OENCTBUSIX C 06S3aHHOCTSIMU NepcoHara u cTaTycoMm.

CneumanbHble popMbl JOKYMEHTOB MOFYT ObITb pa3paboTaHbl HA OCHOBE MCMNOMb30BaHWUS AOCTYMHbIX
cucteMm obpaboTkm TekcToB. Kpome TOro, CyLlecTBYOT MakeTbl MporpamMm, KOTOpble YMNpoLialoT 3agady
perucTpaumMm [AaHHbIX W MOAFOTOBKM OTYETOB. TakMe MNakeTbl OKa3biBalOT CYLLECTBEHHYH MOMOLUb
peructpatopy. OfHaKo HEKOTOPbIE M3 HUX, MPUMEHSIIOLLME KOHTPOIbHbIA CMIMCOK YNPaBRsoWMX CNoB - nap
arieMeHT/XapakTepucTuka - MHorga UCMonb3ylT ANs 3aMeHbl nudepa uccnefoBaHusi. XoTs 3TWM NakeTbl
NAEeHTUMLMPYIOT MHOTME OMacHOCTU M NPOM3BOASAT pacneyaTky, KOTopasi BHELLHE NoxoXa Ha pacnedyarky
pe3synbtatoB uccrnegosaHus HAZOP, um HegocTaeT TOYHOCTM B OnpedenieHnM UCTOYHMKOB OMacHOCTU
cucTeMbl. KpoMe Toro, aToT nakeT NpUMEHUM Ans 3NeMEHTOB HenpepbiBHbIX MPOLLECCOB, a AN OCTarnbHbIX
CMCTEM UMEET OrpaHuyeHHylo obnacTb NPUMEHEHUS.
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CJ'IyL-IaVIHbIM 06pa30M COCTaBJieHHble cneuunaribHble KOHTPOJIbHble CMNUCKNW He  [ABNAKTCA
nccnegosaHnem HAZOP n MOTyT CyWeCTBEHHO NOHN3NTb AOCTOBEPHOCTb BbIBOAOB U peLUGHVIVI.

A.3 OTt4yeT no uccnegosaHuo HAZOP

3aknounTenbHbIN oTyeT uccnegosaHun HAZOP gormkeH cogepaTb cnegylouee:
- pesome;

- 3aKNYEHUs;

- cuMTyauuu u uenu;

- BbIBOAbI MCCegoBaHUsA B COOTBETCTBMM C 6.6.3;

- paboume Tabnuusl HAZOP;

- NepeyeHb PUCYHKOB N AOKYMEHTALMK, CMOSb3yEMON B UCCNEA0BaHUN;

- CCbIfIKM Ha npefblaylimMe uccrienoBaHusi, 6asbl AaHHbIX U T.4., KOTOPblE UCMONb30BaNMChL B Xoae
nccrnegoBaHus.

MpunoxeHne B
(cnpaBoyHoe)

Mpumepbl HAZOP
MpuMepsbl, NpuBeAEHHbIE B AAHHOM MPUSIOXEHUW, OO BACHSAIOT NPUHLMMNBLI NPUMEHEHNS UCCreaoBaHUN
HAZOP (4.2, 6.4 1 6.5) B pazannyHbix oTpacnsax npombiwneHHocTn. OgHako Ans Gonbliei HarnsaHoCTU B
3TUX NPUMEpPaXxX He OTpPaXKeHbl TEXHUYECKNE AeTanu peanbHON cuTyauum.

B.1 BBoaHbIN npumep, npuBeaeHHbIN B [1]
OT0T Npumep oTpaxaeT nccnegosaHna HAZOP.

PaccmoTprm cxemy npor3BoAcTBa, M306paxeHHy Ha pucyHke B.1. BewectBa Aun £ HenpepbiBHO
nepemeLLaloTcsa rnpu noMoLLn Hacoca M3 COOTBETCTBYIOLLMX pe3epByapoB B peakTop AN COeAMHEHUS U
topmupoBaHus npogykta ' . MNpegnonoxum, 4to Ans Toro, 4Ttobbl M3bexaTb OMacHOCTU B3pbiBa B
peakTope, AOMKHO GbiTh Bonblue BeuwecTBa A . MNpy NONHOM onucaHuM NpoekTa cxema AormkHa bbina bbl
BKINIOYaATb MHOIO He MNpMBOAMMBbIX 34eCb AeTanen (Bo3dencTBuMe AaBreHud, Temnepatypbl, konebaHuim,
Bpems peakuun, COBMECTUMOCTb HAacCOCOB U1 T.4.). Miccnegyemas 4acTb npouecca BblgeneHa Ha pucyHke B.1
NONY>XMPHOW NUHNEN.
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BaHTHne

P
i

! 1 L
Pasepayap
ANA BeWecTsa A
_N_Q Peaxtop
Hacoc A
BNl
AnRA selecTes B
Hacoc B
Peaxuws: A+ 8=C. v
Bawectea A AomHO BeMs Boarna Gonbe, YeM Mpagyxt ©  MNepancanHeHHe

BeLecTEa B, uTohn HaDexaTs BIp0IBa.
PucyHok B.1 - Cxema npouecca
YacTb cuctembl, BbibpaHHas anst uccrnegoBaHusi, usobpaxeHa B BMAE NMWHUM OT pes3epByapa Ans
BewectBa A Oo peaktopa, Bkntodas Hacoc A . Llenb npoekta Ans 9To 4YacTu - HenpepbiBHOE
nepemelleHne BewecTBa . un3 pesepByapa B peakTop ¢ 6oree BbICOKON CKOPOCTbIO NMEpeMELLEHUS], YEM
CKOPOCTb NepemelleHns Bewectsa H . B cooTBeTcTBMM C 4.2 Lienb NpoekTa AormkHa ObiTb yKasaHa B Luanke
Tabnuupbl.

BeuiectBo Hencteue MIcTOYHMK Appecart

A MepemelleHre BellecTBa C Gorbluel CKOPOCTLIO, |Pesepayap Ans Beluectea .4 |Peaktop
YeM CKOpPOCTh NepemeLleHns Belectsa 5

Kaxxgoe 3 ynpaBnstowmx crnos, NpMBeAeHHbIx B Tabnumue 3 (a Takke noboe gpyroe, cornacoBaHHoe
B npouecce npeasaputensHon paboTbl (6.4)), NPUMEHSIIOT K KaXaoMy U3 3TUX 3MeMEeHTOB, a pesynbTaThl
pernctpupytoT B paboumx Tabnuuax HAZOP.

Mprmepbl BO3MOXHbIX BbiBOAOB WccnegoBaHus HAZOP ansa "BewectB" u "anemeHToB pencraus”
npueeneHbl B Tabnuue B.1. MNMpu coctaBneHnn tabnuubl B.1 ucnonb3oBaH YacTU4HLIN cnocob pervcrpaumm
N 3adMKCMpPOBaHbl TOMBbKO 3HavallmMe OTKINOHeHus. ocne uccneqoBaHusl Kaxkaoro ynpaensiiowero crioea
ONsl KakOoro arnemMeHTa 3TOM 4acTu CUCTEMbI NEPEXOAAT K OPYrov YacTu (NMMHMK NepemeLLeHnst BelecTsa
£ ) n npouecc noBTopsieTcsi. B KOHEYHOM cyeTe MCCNeaylTCsi BCE 4acTu CUCTEMbI, a pe3ynbTaThbl
perucTpupyoTcs.

Tabnuua B.1 - Npumep odopmneHns padoyen Tabnuubl BBogHoro npumepa HAZOP

3aronoeok uccrnegosanus: NMPUMEP MNMPOLECCA Nnet 1mn3 3
PucyHok (Homep): MepecmoTp (Homep): Oata: 17 pekabpsa 1998
Cocrtas rpynnbi: LB, DH, EK, NE, MG, JK [ata 3acenanus: 15 gekabps 1998

PaccmaTpusaemas yacTtb: NIMHNA NEPEMELLEHVA BELLECTBA 4 OT PESEPBYAPA O PEAKTOPA
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Llenb npoekra:

Beuwectso: 4. [deiicTene: HenpepbiBHOE nepemelleHne sellectsa 4 c Gonbluen
CKOPOCTbIO, YeM CKOPOCTb NepeMelLeHns Bellectsa 5 .
McTounnk: pesepeyap Ans Bewectsa A . Anpecart: Peaktop

Mopsa-
KOBbIN
HoMmep

Ynpas-
nsio-
uee

CroBo

AnemeHT

Ortkno-
HeHve

Bo3mox-
Hble
MNPUYnNHbI

Mocnencrt-
BUA

Cyuwect-
BYtO-
wme
Mepbl
Oesonac-
HOCTU

OueHka
cuTyaumm

Tpebyembie
nencreus

OTtBeTCT-
BEH-
HbIl 3@
BbIMON-
HeHne
[encr-
BUN

HET

BelecTtBo

A

Het
BelllecTBa

A

Pesepsyap
nycrt

HeT notoka
BelllecTBa

A

peakTop.

B3pbis

Het

Heponyc-
TMMas
cuTyaums

PaccmoTtpeTb
BO3MOXHOCTb
YCTaHOBKM
curHana
TpeBoru
HU3KOTO YPOBHSI
BellecTBa, a
TaKke pene
CBEPXHU3KOro
YPOBHS ansi
OCTaHOBKM

Hacoca &

MG

HET

Mepeme-
LieHne
BellecTBa
A co
CKOPOCThIO,
bonbLuen
nepeme-
LLeHnS
BellecTBa

B

BewecT-
Bo . He
nepeme-
LaeTcs

Hacoc
Aocra-
HOBIEH,
NUHUS
nepek-
pbiTa

B3pbiB

Het

Heponyc-
TMMas
cuTyaums

Heobxogumo
N3MepsATb
CKOpOCTb
nepemeLleHuns
Bewectea A
obecneunTb
CUrHan HU3Kon
CKOpOoCTH
noToka
yCTaHOBUTb
pene CcKoOpoCTU
noToka ans
OCTaHOBKMU
Hacoca &

JK

BOJIbLUE

BewecTtBO

A

Pesep-
BYyap
3anon-
HseTcs
cBepx
yCTaHOB-
NeHHon
HOPMb

3anon-
HEeHune
pesep-
Byapa
TaHkepa

n3

Pesepsyap
nepe-
MOSHEH,
BELLECTBO
nonano
obnacTtb
psaom
pesep-
Byapom

B

Cc

Het

Cutyauus
Obina Obl
obHa-
pyXeHa
npu
uceneno-
BaHUN
pesep-
Byapa

PaccmoTtpeTb
BO3MOXHOCTb
YCTaHOBKM
curHana
BbICOKOrO
YPOBHS
BeLlecTBa

A

OTCYTCTBUU
npeasapu-
TernbHOn
naeHTun-
dukaumm

npu

EK

BONbLUE

Mepeme-
LeHne
BelecTsa

A

Mepeme-
LLIeHO
oonbluee
KOonu-
4ecTBO
BelllecTBa

A

Henpa-
BWIb-
HbIN
pasmep
pabouyero
Korneca
Hacoca

BoamoxkHO
COKpa-
weHue
npousBoau-
TENbHOCTU

Het

[MpoBepnTtb
NoToK
xapakre-
PUCTUKK
Hacoca B
TeyeHne BBoAA
cucTemsl B
oencrseue.

[NepecmoTpeTb
npoueaypy
BBOAA CUCTEMbI
B JencTBue

JK
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MpeBbl- |Henpa-
LweHve BUUIMbBHO
CKopoCTH |ycTa-
notoka  |HOBNeEH
BellecTBa|Hacoc
A

Mpoaykuusa
oynet
copepxaTtb
n30bITOK
BellecTBa

A

lNpodormkeHue mabnuuye! B.1

3aronosok uccrnegosanus: NMPUMEP MPOLIECCA

Jlnct2umn3 3

PucyHok (Homep):

MepecmoTp (Homep):

HaTta: 17 pekabpsa 1998

Cocrtas rpynnsi: LB, DH, EK, NE, MG, JK

[ata 3acepanus: 15 nekabpsi 1998

PaccmaTpusaemas yactb: NIMHNA NMEPEMELLEHNA BELWLECTBA 4 OT PESEPBYAPA O PEAKTOPA

Llenb npoekTa:

Beuwectso: 4. [eiicTene: HenpepbiBHOE nepemelleHne Bellectsa A c Gonbluer

CKOPOCTLIO, YEM CKOPOCTb NepeMelleHns Bellectsa 5 .
McTounuk: pesepeyap ans sewectsa A . Anpecart: Peaktop

Mopsap-| Ynpas- OnemeHT OTkno- Bo3mox- |Mocnepct-| Cywect- | OueHka | Tpebyemble | OtBeT-
KOBbII nsito- HeHue Hble BUSA BylOLIME |cuTyaumm | [OencTBus CTBEH-
Homep ee NPUYMHBI Mepbl HbIN 3a
CNoBo 6e3onac- BbIMOJ-
HOCTHU HeHne
OencTeun
5 MEHbBLIE [BewectBo |MeHbliee [Huskun Hewncn- Het |Hemo- PaccmoTpeTtb MG
A KONMMYECTBO |YpOBEHb |paBHas nycTMmMasi |BO3MOXHOCTb
BelllecTBa |BellecTBa |Bcacbl- cuTyaumsi |ycTaHoBKM
A A g|Batowasn curHana
peaep- ronoska TpeBorun
Byape Hacoca. HW3KOro
Bos- YPOBHS
MOXHO BelllecTBa
3aBuX- A, a Takke
peHVIe pene
noTokKa, CBEPXHU3KOTO
npuBo- ypoOBHA  Ansi
Adulee K OCTaHOBKM
B3pbIBY. Hacoca &
Hapy-
LIeHne
noToka
BelllecTBa
A
6 MEHBLE [[Mepeme- CHuxenune |InHnsa BapbiB Het Hepno- Heobxogumo JK
LeHune CKOpPOCTU Y4acTUYHO nycTumMasi |M3amepsitb
BelllecTBa [moToka Onoku- cuUTyaums [CKopocTb
A colBellecTBa |poBaHa; nepeme-
ckopocTbio, | A yTeuka LeHns
MeHbLLEe BelllecTBa BelllecTBa
nepeme- A ; A "
LieHus CHWKEHNe YCTaHOBUTb
BellecTBa npows- CUrHan HU3KOWM
B BOAU- cKopocTu
TEeNbHOCTU noToka u pene
Hacoca CKOpOCTHU
notoka  Aansa
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OCTaHOBKMU
Hacoca &
7 TAK >KE,|BewectBo [MmeeTcs BewecTtBo |Heuns- Copep- |Mpuem- |MNpoBeputb LB
KAK A apyron B pe3ep- |BECTHbI XaHue nemas aKenny-
KUOKURA Byape BCEX cuTyaums (ataumoH-
mMaTepuan, |3arpsas- pesep- Hble OeNCTBUS
aHano- HEeHo ByapoB nepcoHana
TMYHbIN npose-
BELLECTBY palT U
A, Takke aHanu-
nepe- 31pytoT
MeLlae- ao
MbIlA B HAKO- 3arpysku
nuTenb- B pe3ep-
HbIN Byap
pesepByap
8 TAK XKE,|Mepeme- B  cnyyae| Heobxogumo npoBectu bonee getanbHOe uccnegoBaHme NE
KAK LeHune nepeme-
BelllecTBa |weHus
A BellecTBa
A npovcxo
oAt
Koppo3us,
3po3us,
Kpunc-
Tannusa-
L unm
pasno-xeHn
e

OkoHYyaHue mabnuuel B.1

3aronosok uccrnegosanus: NMPUMEP MPOLIECCA

JiInct 3mns 3

PucyHok (Homep):

MepecmoTp (Homep):

HaTta: 17 pekabps 1998

Cocrtas rpynnbi: LB, DH, EK, NE, MG, JK

1998

[ata 3acepanus: 15 nekabps

PaccmaTpusaemas yactb: NIMHNA NMEPEMELLEHNA BELWECTBA 4 OT PESEPBYAPA 1O PEAKTOPA

Llenb npoekTa:

Beuwectso: 4. [eiicTene: HenpepbiBHOE nepemelleHne selectsa A c Gonbluen

CKOPOCTBIO, YeM CKOPOCTb NepeMellieHns selectsa 5 .
McTounnk: pesepeyap ans sewectsa A . Anpecart: Peaktop

Mopsaa-| Ynpas- | OnemeHTt | OTknoHeHne | Boamox- MNoc- Cyuwect- | OueHka |Tpebyembie | OTBETCT-
KOBbI | nsawouee Hble neacT- | Bywwme | cutyaumu | gencteus BEH-
HOoMep | cnoBo NPUYUHBI BUSA Mepbl HbIl 3a
6es3onac- BbIMOJI-
HOCTM HeHne
JencTBumn
9 TAK XKE,|Peaktop |YTeuka B|Heucnpas- (3arpas- |MpuHATbIA [YcnoBHO |YcTaHOBUTH DH
KAK peakTop HOCTb HeHue |cnocob npuem-  |gaTyuk,
NUHUN oKpyxa- |ycTa- nemas obecne-
KnanaHa oLlen HOBKM CcuUTyauus |YMBaroLnii
unu ynnot- |cpeabl  |Tpybon- OTKIIO-
HeHuns poBoaa YeHue
noToka, Kak
MOXHO
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6nuxe K
peakTopy
BHelwHne Boawm-
YyTEYKM u3 XeH
peakTopa B3pbIB
10 |3AMEHA |Mepeme- |MoTok [aBneHue |3arpsas- Het Heypos- [Paccmort- MG
LeHne BellecTBa W3|B peakTope|HeHue netBopu- |peTb
BeLleCcTBa |peaktopa  B|Bblle pesep- TenbHas |BO3MOX-
A HakonuTenb- |Heob- Byapa cuTyaums [HOCTb
HbIN xogumo-  |marte- yCTaHOBKM
pesepsyap ro ans|pvanom HEBO3B-
(obpaTtHoe Hopmanb- |13 peak- paTHoro
HanpasneHue |Hon Topa KnanaHa Ha
noToKa) paboThbl Tpy6o-
Hacoca nposoae
11 |OPYIOW, |Bewectso|B pesepsyape|B pesep- |Hewus- Cogaep- Mprnem- - -
YEM A HaxoauTcs Byape BECTHbI. |PKUMOe nemas
apyroe HaxoguTtcs |3aBuUCAT |pesep- cuTyaums
BeLlecTBO (HelonacHoe |oT Byapa
BELLEeCTBO BELLECTBO [CBOWCTB |mpoBe-
A) BellecT- |psatoT 7]
Ba aHanm-
31pyloT [0
pasrpysku
12 |OPYIOW, |Peaktop |BHelwuHss Monowmka |3arpsas- |OGec- Cutyaums |YcTaHOBUTL MG
YEM yTeuka. B|nuHun HeHve neyeHve |MoxeTt pene
peaktop  He oKpy- uenoct-  |ObITb notoka co
noctynaet XatoLen [Hoctn OMacHOW. |CKOPOCTbIO
BellecTBa* cpenpl. |Tpy6o- Heobxo- |cpabatbl-
Boamo- |npoBoga |gumo BaHus,
XeH nepe- pocTa-
B3pbIB npoex- TOYHOW Ans
TMPO- npegoTB-pa
BaHue LeHust
Tpybo- B3pbiBa
npoeoaa

* TekcT cooTBeTCTBYET opurnHany. - lNpumevanune "KOOEKC".

B.2 Mpoueaypsl

PaCCMOTpI/IM HebonbLloe CepMVIHOG npon3BoacTBO MO MU3rOTOBJIEHUKO ©e3onacHbIX NNacTMacCcoBbIX
KOMMOHEHT, KOTOpble AOOJIKHbl COOTBETCTBOBATb TEXHUYECKMM YCIIOBMAM Ha HUX KaK nNo cBoncTBam
MaTtepuana, Tak n no uBeTy. NocnepoBaTenbHOCTb O6pa6OTKM cneaywuwan:

a) B3sTb 12 kr nopowka A ;

b) nomecTnTb NopoLwok A4 B cMecuTenb;

C) B35Tb 3 Kr KpacsLLero nopowka 5 ;

d) nomecTuTb NOpOLWOK £ B cMecuTernb;

e) Ha4vyaTb CMeLlnBaHnE;

f) cmewmBaTtb B TeyeHne 15 MuH;

g) nepeckinaTtb CMecb B MeLUku 3x5 Kr;

h) BbIMbITE CMecUTEnb;
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i) nogate 50 N cMonbl Ha CMeLLMBAaIOLLME FTONACTU CMECUTENS;

j) no6aeuTtb B cmecuTenb 0,5 Kr OTBEPAMTENS Ha CMeLUMBatoLMe nonacTy;

k) no6aBuTb 5 kr cmecu nopowkos (A n B);

I) nepemelmBaTth B Te4eHne 1 MuH;

m) 3anuMTb CMeCb B (pOpMbl HA 5 MUH.

UccneposaHne HAZOP npoBoaatr pgns  aHanusa cnocoboB, KOTOpbIMW  MaTepuan, He
yOoBneTBopAoLWmMiA TpeboBaHMAM TEXHUYECKUX YCMNOBUKW, MOXET ObiTb wusrotoBrneH. KMccnegyembimu
yactamm B npouecce wuccnegosaHmas HAZOP aBnsioTCca yMeCTHble nocnefoBaTefbHble WHCTPYKLUU.

®parmeHTbl nccrnegosaHna HAZOP ¢ yactuuHom pernctpauunein npmseaeHsl B Tabnuue B.2.

Tabnuua B.2 - Npumep paboyen Tabnmubl HAZOP ansa npoueayp

3aronosok uccrnegosanus: NMPOLEOYPbI Jlnet 1 mn3 2
3aronosok MPOLEAQYPbI: HEBEONbLWOE CEPUNHOE MepecmoTtp (Homep): |OaTa:
NMPOMN3BOACTBO KOMMOHEHTA %
Cocrtas rpynnbi: BK, JS, LE, PA [aTta 3acepaHus:
PaccmaTpusaemas Yactb: MHcTpykuma 1: BasaTb 12 kr nopotika A
Mopsa- [ Onement| Ynpas- | OTknoHe- | Boamox- |[Mocneacteusi| CyuecT- Mpume- | Tpebye- | Damunus
KOBbIN nsiouee Hue Hble BylOLLNE YaHue Mble oTBETCT-
HoMep CnoBO MPUYMHBI Mepbl nencraus BEH-
OTKIO- 6esonac- HOro 3a
HeHus HOCTHU BbIMNOJ-
HeHne
JencTeumn
1 OT160p HET Het Owwnbka Baknoyu- Onepatop |BeposaT- - -
MopoLLKa nopoLuka |onepartopa |TemnbHbIN OOIMKeH HOCTb
A A mMaTepuan He |BMAETb, YTO |OTCYTCT-
oynet Macchl B BUS
COOTBETCT- cmecuTene |(BelyecTBa
BOBaTb TEXHU- |CIULLKOM He pac-
YeCKUM mano, a cmartpu-
yCrnoBusm uBet BaeTcH
BeLlecTBa
CIWLLKOM
APOK
2 OT160p TAKXKE, (B nopowok |Mopowok [He moxeT Bbibopky u3 - Mpo- BK
nopowka (KAK A po6asne| A 3arpsisH [6bITh BCEX BEPUTb
A HO €H npyme- [BbIMONHEHa  [MOCTaBOK npoue-
[OMOoNHN-  |caMun Lsetosas nopotuka Aypel
TenbHoe cneuu- A nposeps obecne-
BELLECTBO hurkauums. 10T A0 YyeHus
3aknioun- VCMONb30- KavecTsa
TenbHas BaHUS Ha npeg-
CMecCb He NpUATUSIX-
COOTBETCT- nocras-
ByeT LUMKax
TpebGoBaHMAM
TEXHUYECKNX
ycnosumn
OT6op |OPYIOW, |OTo6paro |Onepatop |Cmeck He Okono - Mpume- BK
nopowka (YEM apyroe ncnorb- MOXeT cmecutenst HATb
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A BELLECTBO |3yeT MELLOK|UCMOMb30- OOMKHbI YHUKanb-
C ApYyrMM  |BaTbCs. XPaHUTbLCS HYt0
BellecTBOM |®PnHaHCOBas |TOMbKO oKpacky
noteps MELLIKU C MELLIKOB
nopoLuKamu ans
A, Bwnux Ka)kaoro
CMeChIo BellecTBa
N nx
cMmecum.
E>xxeHe-
OenbHble
NpoBepKM
4 Ot60p 12|BOJIbLLE |OTo6paHo |[Owunbka LiseToBas TexHu- Ob6paTtntb JS
Kr crnvwkoMm  |onepa- cneundgu- Yeckasi BHUMaHWe
nopoLuka MHOro Topa npu  [kaumsa He npoBepka onepa-
A nopollka |B3BeLUn- oynet BECOBOrO TOPOB Ha
A BaHWUK BbINonHeHa  |obopy- Heob6Xxo-
OoBaHus OnMocTb
yepes cobnto-
Kaxgble 6 neHus
Mec. TOYHOCTM
npu
ExeHe- B3BELUN-
aenbHas BaHUU
npoBepka
B3BELLM-
BaHusi
5 Ot60p 12 |MEHbLLIE |OTo6paHo [Owwunbka LiseToBas TexHu- Ob6paTtntb JS
Kr cnvwkoMm |onepartopa |cneumdu- Yyeckasi BHUMaHue
nopoLLka marno npu Kauus He npoBepka onepa-
A nopoluka |B3BeLIn- oynet BECOBOIO TOPOB Ha
A BaHUU BbINONHEHa  [obopy- Heobxo-
OOBaHus AnMoCTb
yepes cobnto-
Kaxable 6 noeHus
Mec. TOYHOCTM
ExeHe- npu
AenbHas B3BELUU-
npoBepka BaHUsI
B3BELLW-
BaHUs
6 Cwmecu- |OPYrow, |B Ownbka - MpuMeHsATb Paccmort- BK
Tenb YEM cmecuTternb (onepartopa TOMbKO OAMH peTb
rnomMeLLeHo cMmecuTenb nopsiaok
apyroe ncrorb-
BELLECTBO 30BaHus
[ononHu-
TenbHbIX
cmecu-
Tenen
(mpwu
Heobxo-au
MOCTW)
OkoHyaHue mabnuubi B.2
3aronosok nccnegosanusa: NMPOLEOYPbI Ninct 2 s 2
3aronoeok MPOLEQYPbI: HEEONbLWOE CEPUNHOE MepecmoTtp (Homep): |Oara:

MPON3BOACTBO KOMMOHEHTA X
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Cocrtas rpynnbi: BK, JS, LE, PA

[aTa 3acenaHus:

PaccmaTtpuBaemas vacTb:

WMHcTpykumsa 1: BaaTtb 12 kr nopowka A

Mopsaa- [ Onement| Ynpas- | OtknoHe- | Boamox- [Mocneacteus| Cywect- | MNpume- | Tpebye- | Pamunus
KOBbI nsouee HVe Hble BylOLLME YaHune Mble OTBETCTBEH-
HoMep CNnoBO NPUYMHBI Mepbl OencTeums HOro 3a
OTKMO- 6esonac- BbIMOMHEHNE
HeHus HOCTH 0encTeum
7 Ho6aeka [HET Oteep- |Owwubka [3akntoun- Onepatop - MpoBecTn BK
oTBepau- avtenb  |onepa- [tenbHas OOIMKeH aHanm3
Tens He fobaB-|Topa CMecCb He|noanu- Heob6xo-
neH oynet cbiBaTb anmocTn
COOTBETCT-  [XKypHan, [OMonHW-
BOBaTb noaT- TenbHbIX
Tpebo- Bepxaato- rapaHTum
BaHuaM TY. |Wwmn, yTo
®duHaH |oTBEpP-
- avtens
coBas noTeps |[nobasneH.
KoHTponb
8 Hobaeka [TAK XXE,|Bmecte c|OtBep- |Cmecb He|Obecne- - - -
otBepaun- |KAK oTBEpAM- |auTeENb  |npurogHa K|4eHune
Tens Tenem 3arpsas- |ynotpe6b- rapaHTum
nobas- HeH neHuo KayecTBa
neH npume- OT nocTae-
apyron caMHU LuKa.
MaTe- Bbi6o-
pvan pOYHbIE
UCMbITaHNA
ans  Bcex
NnocTaBoK
9 Jo6aska |[OPYFOW, [Bmecto - Cmecb He|lMpoBepkn |Mpun MpoBectn JS
otBepau- |YEM oTBEpan- npurogHa  klonepa- MOeHTN-  |aHanu3
Tens Tens ynoTpeb- TOPOM dukaumm [3aKkynok
nobas- NeHuo BblOe- MeLLKOB
neHo neHus BO3MOX-
apyroe oTBEp- HOCTb  UX
BELLECTBO autens nepe-
nytaTtb
YMEHb-
Lwaetcst
10 |Oo6Gaeka |BOJIbLUE |Jo6aene- [Owunbka |KomnoHeHT |Mpoue- Heko- Bbi60- JS
0,5 Kr HO MHoOro(npu oynet aypel TOopble po4Hasi
oTBEepau- oTBEpPAU- B3BELWM- [CnnLIKOM B3BELUU- rapaHTMu |npoBepka
Tens Tens BaHWW.  [nomok BaHus. He nocTaBku
KoHT[aBnstoTca
Ownbka ponb Mexa- |agekBaT-
onepa- HM3ma HbIMU
Topa B3BELUW-
BaHUsi
yepes
Kaxgble 6
mec.
ExeHe-
nenbHas
nposepka
11 |Oo6Gaeka |MEHbLLIE |Jo6aB- [Owwubka [Cmech He|lpoue- Heko- Bbi60-pou JS
0,5 Kr neHo npu oynet aypbl TOpble Has
oTBepau- marno B3BELUM- [cooTBeTCT-  |B3BELUM- rapaH- npoBepka
Tens oTBEpPAW- [BaHMKM. |BOBaTb BaHus. ™n He|nocTaBku
Tens yCTaHoB- KoHT [sBnsitoTCst
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Owwunbka |NeHHbIM ponb Mexa- |agekBaT-
onepa- |TpeboBa- HU3ma HbIMU
Topa HUAM. B3BeELUU-
BaHUs
duHaHcoBas |4epes
noteps Kaxgble 6
Mec.
ExxeHe-
nenbHas
nposepka

B.3 ABTOMaTU4ecKkasi cuctemMa 3awmTbl noe3ga

JaHHbIn npumep aemoHcTpupyeT nccnegosaHns HAZOP cuctembl aBToMaTmMyeckon 3awmtbl noesga
B LENoM W UNMCTPUPYET HEKOTopble MOMOXeHUs HacToswero craHgaprta. [Npumep coctouT n3 AByX

yacTtemn:

- KPaTKOro OMMCaHNs CUCTEMbI C NMOMOLLIbIO €€ CTPYKTYPHOWN CXEMBI;

- Bblbopkn HAZOP HekoTOopbix pabounx Tabnuy C MCNonb3oBaHMEM 4YacTUYHOro crnocoba
peructpaumm (Tabnuua B.3).

Tabnuua B.3 - Npumep pabouen Tabnmubl HAZOP ana aBToMaTU4eCKOM CUCTEMbI 3aLUUTLI Noe3aa

3aronosok uccrnegosanusi: ABTOMATUYECKAA CUCTEMA 3ALWNTLI MOE3OA Iinet 1 mn3 2
Ccbinka Ha pucyHok N:  BJIOK-CXEMA (MNepecmoTp (Homep) 1 Nara:
CUCTEMbI

Cocrtas rpynnsi: DJ, JB, BA

[aTa 3acegaHus:

PaccmatpuBaemast yacTte: BXO OT OBOPYOOBAHUA MOJIOCHI OTHYXOEHNA

Lenb npoekra: OBECIMNEYNTb MOJAYY K PES YEPE3 AHTEHHbI
CKOPOCTAX N NMYHKTAX OCTAHOBKM

NHOOPMALIMM O BE3OINACHbIX

Mopsa- | One- | Xapak- | Ynpas- Otk- | Boamox- | Mocnepct- | Cywect- |lMpume-| Tpeby- damu-
Ako- | meHT | Tepwuc- | msowee | noHe- Hble BUS BylOLLME | 4aHue emble nms
BbIli TUKa CroBo Hye NPUYKHBI mepbl OencTBna |0TBeTCT-
Homep anemeHx- 6esonac- BEH-
Ta HOCTK HOro 3a
BbIMO-
HeHne
OEencT-
BUN
1 |Bxog- |Amnnu- |HET Het Otkas PaccmoTpeHsl B - Paccmor- DJ
HOM Tyna curHana |nepe- OTAENbHOM peTb
curHan patuvka |uccnepgosaHun  HAZOP pesyrnb-
obopygoBaHMs  Mornockl TaTtbl
OTYYXAEHUS nccnepo-
BaHWSA
ob6opyno-
BaHuWs
nonocsl
OTYUYX-
aeHus
2 |Bxoag- |Amnnun- |BOJIbWE |Amnnu- |Mepe- MoxeT ObITb|MpoBepku, - MpoBoanTb DJ
HoM TyAa TyAa AaTunk  |noBpex- BbIMOMHS- npoBepKy
curHan curHana |ycta- AeHo obopy- |emble B obopygo-
bonblle, |HOBNeH [moBaHwe npotecce BaHWs B
yeMm CMULIKOM YCTaHOBKM npotecce
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yCTaHOB- [6nM3ko K obopyno- ero
neHa  B|penbcy BaHMs YCTaHOBKM
npoekTe
3 |Bxoa- |Amnnun- |MEHBLUE |Amnnu- |lMepe- CuvrHan Mposepku, MpoBoauTb DJ
HoW Tyoa Tyaa JaTtyuk  [MoXeT ObITb|BbINON- npoBepKy
curHan curHana |ycra- He MPUHAT  |HAemble B obopy-
MeHbLLUe, |HOBMEH npotecce JoBaHua B
yem CINULLKOM YCTaHOBKU npotecce
yCTaHOB- |ganeko obopyno- ero
neHa BloT BaHMs YCTaHOBKM
npoekTe |penbca
4 Bxoa- |YactoTa |QPYFOW, |O6Ha- Mony- Ha - Obec- DJ
Hon YEM pyxeHa |dYeHue npoueccop nevnTb
curHan apyraa |curHana |nepepaHo 3awmty ot
yacToTa |CO CMeX- |Henpa- curHana co
curHana |Hom BUITbHOE CMEXHON
OOpOoX-  [3HayeHue OOPOXKKM
Kn
5 |AHTeH- |Pacno- |OPYIOW, |AHTeH- |OTkas BoamoxHo |Kabenb O6ec- JB
Ha noxe- |YEM Ha ycTa- npukacaHve |OorkeH ne4nTb
HVe YyCTaHOB- [HOBOK aHTeHHbl  k|obecne- 3awmTy
neHa B penbcam  u|4nBaTb aHTEHHbI OT
Henpa- ee AONOSHK- npuka-
BUIb- paspyLleHne |TemnbHY0 caHus K
Hoe 3awuTy penbcam
nono-
XeHue
6 |AHTeH- |Hanps |BOJIbLUE |Hanps- |AHTeHHa |AHTEHHa w - [MpoBse- DJ
Ha XeHne XeHne |kacaetcsa |gpyroe pUTh,
oonb- penbca |o6opyno- umeeTca nu
wee, Yyem|noa Han- (BaHue 3awmta ot
oxuga- |psbke- nonagarT npvka-
nocob HMeM noa Hanps- caHus
XeHue aHTEHHbl K
penbcy
7 |AHTeH- [Curhan |OPYIOW, [Mepe- Mpuem [Henpa- - Hannune JB
Ha Bbixoga [UEM naH curHa- BUNbHbIN ajpeksarT-
apyron  |nos colcurHan HoWm
curHan |cMmex- MOXeT 3alWmnTbl OT
Horo npueBecTn K nepe-gatoL,
kabenss [HeBepHbIM ero kabens
OEencTBMAM
CUCTEMBI
OkoHyaHue mabnuubi B.3
3aronoeok uccrnegosanus: ABTOMATUYECKAA CUCTEMA 3AWNTBLI MOE3OA |Iuct 2 ns 2

Ccbinka Ha pucyHok N: BJIOK-CXEMA

CUCTEMbI

Mepecmotp (Homep) 1

[ara:

Cocrtas rpynnsi: DJ, JB, BA

[arta 3acegaHus:

PaccmatpuBaemas vyacte: BXO OT OBOPYOOBAHKA NMONOCHI OTYYXXKOEHNA

Lleno npoekra: OBECMEYUTL TMOAAYY K PES YEPE3 AHTEHHbI

CKOPOCTAX N MYHKTAX OCTAHOBKIN

NHOOPMALIMM O BE3OMNACHbIX
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Mopsi- | Ane- | Xapak- | Ynpae- | Otkno- | Bo3amoxHble | Mocneact- | CywecTt- | Mpume- | Tpebyemble | Pamunus
OKO- | MeHT | Tepuc- | nawwee | HeHue NPUYMHBI BUSI BylOLLME | YaHWe | pencTBust | oTBETCT-
BbIA TMKa CnoBo Mepbl BEH-
HoMep ane- 6esonac- HOro 3a
MeHTa HOCTU BbIMNOI-
HeHune
JEencTBun
8 [Taxo-|Cko- HET O6Ha- BHesanHaa |Ha - - MpoBepnTtb DJ
MeTp [pocTb pyxkeHa |brnokvpoBKa [TaxomeTpe 3awmTy ot
OBuxXe- Henpa- [konec MOXeT ObITb BHE3arnHown
HUSA BUIb- nokasaHue 6rOKMPOBKM
Has HyneBou Kornec
CKOpOCTb CKOpPOCTH
aBuxe- ABVXEHUS!
HUS
9 |Taxo-|Cko- |OPYFOW, |O6Ha- BHesanHbin | TaxomeTp - - MposepuTb BA
mMeTp |poctb |YEM pyxeHa |[3anyck nokasblBaeT 3awmTty  oT
aBuxe- Henpa-  [6noknpo- Henpa- HeBepHbIX
HUS BWIb- BaHHbIX BUIbHYIO nokasaHun
Has cKo- |kornec [aeT|CKopoCTb CKOpOCTH
pocCTb HEBEPHbIN  |OBWKEHMUS OBWXEHUSA
OBWXe-  |curHan
HUA
10 [Taxo-|Cko- TAK 2KE,|Yka3aHo |BHesan- MoxeT - - [NpoaHa- BA
meTp [poctb |KAK MHOro Hble U3Me-  |BbI3BaTb nuM3nposaTb
OBUXe- cKkopoc-  [HeHus B|OenicTBME, BO3MOX-
HUSA Ten BbIXoAe, OCHO- HOCTb
Bbl3BaHHble |BaHHOE Ha nosiBNeHns
BpalleHuem |Henpa- 3TOro oTKasa
korneca BUITBLHOW Ha npakTuke
CKOpOCTH
OBWXEHUsI
11 ([Taxo-|Bbixoa- [HET Het TaxomeTp [Ha - - MpoaHa- DJ
meTp [Hoe Bbixoga |bnokupoBaH [TaxomeTpe nu3nposaTb
Han- MOXeT ObITb BO3MOX-
psbxe- nokasaHue HOCTb
HVe HyneBow nosiBNeHns
CKOpOCTH 3TOro oTKasa
ABVXEHUS! Ha npakTuke
12 |Taxo-|Bbixoa- |TAK XE,|Bbixoa- [Hanoxenbl |Ha - - [NpoaHa- BA
MeTp |HOW KAK HOM apyrve TaxomeTpe nv3vpoBaTb
curHan curHan  |curHansl MOXeT ObITb BO3MOX-HOC
cmasaH nokasaHve )
HyneBou nosiBNeHus
CKOpPOCTH 3TOro oTKasa
OBUXEHUsI Ha npakTuke

Heobxogumo OTMeETUTb,

4YTO uUcnosnb3yemada

B JaHHOM

npUmepe cxema CUCTEMbI

nMmeet

OrpaHWYeHHbIN ypoBeHb AeTanupoBku. Cxema cuctembl U Bbibopka paboumx Tabnuy HAZOP npueepneHsl
TONbKO ANSA UIMCTpauUnn.

B.3.1.1 Uenb cucremsl

B.3.1 NMpumeHenne HAZOP

HAZOP HanpaBneH Ha nccrnegoBaHWE cUCTEMbl aBTomaTudeckon 3awmtel (ATP) noesga, koTopas

ncnonb3yeTca B Moe3gax MeTpPOo U HeKoTopbiX Apyrnx noesdgax. Cuctema ATP KOHTpONMpyeT CKOpPOCTb
OBWKEHWS noesfaa, CpaBHUBAET €ro ¢ yCTaHOBIEHHOW 6e30nacHo CKOPOCTbIO ABWKEHNUS 1 aBTOMaTUYECKU
WHULMMPYET KPUTUYECKOE TOPMOXKEHNE NPU NPEBbILLEHUM AOMNYCTUMOro 3HadveHus. Ha Bcex cuctemax ATP
Ha noesge v noroce oTYyXAeHns nmeetcs obopyaoBaHue, NOCPEACTBOM KOTOPOro MHpopMauusi ¢ Nonockl
OTYYXKAEHUA NepeaeTcs Ha Noesa.
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B.3.1.2 Onucanwue cuctembol ATP

Ha noesge yctaHoBneHa ogHa wnu Gornbluee KONMYECTBO aHTEHH, KOTOPbIe MONyyalT CurHanbl C
obopyaoBaHuUsl, YCTaAHOBMEHHOIO Ha MONloce OTYYXKAEHUS, Jawwero WMHPOPMAaLMIO OTHOCUTENBHO
Ge3onacHbiX CKOPOCTEM WU MYHKTOB OCTaHOBKM. 3Ta wuHdopmauus npoxoaut obpaboTky nepen
NOCTYNMEHNEM B MPOrpaMMMPYEMYHO 3NEKTPOHHYK cucTtemy. [pyrov rmnaBHbId BXO4 B MPOrpaMMHYHO
3NEKTPOHHYK CUCTEMY - BXOL OT TaxOMETPOB WNW ApYrnx cCpeacts M3MepeHust (pakTU4ecKom CKOpOCTU
OBWKeHMsa noesna. naBHbIN BbIXOA MPOrpaMMHON 3NEKTPOHHOW CUCTEMBI - CUrHanN Ha pene 6e3onacHocCTy,
yrpaensioLlee YypesBbliHariHbiM TOPMO30M. Ha pucyHke B.2 nsobpaxeHa ynpolieHHas 6rok-cxema CUCTEMBI.

MNoean 1' HaeecHan Tenexka
. ABAPHAHIH :
o TOopMO3 |
MporpaMsis- !
pyemasn DBpabotea I
ANEXTPOHHAS MAHHBIX - | TaxoreHeparopw
CHCTEME TaXOMETPOB |
PES I CurHanks ¢ nonoce
- O6paboTra | | OTHYWROBHHA
- CHIHEANS EHTEHHB |' Awterma
|

PucyHok B.2 - briok-cxema cuctembl ATP
B.4 NMpumep npumeHeHna HAZOP gnsa nnaHMpoBaHus AeMCTBUN B Ype3BblY4alHbIX CUTYyaLUAX

OpraHusauusa npegnonaraet BO3MOXHOCTb BO3HUKHOBEHUS HEKOTOPbIX KPUTUYECKUX cuTyauun. ITu
KpUTUYECKne cutyaumm MOryT ObiTb pasnuyHbIMK: OT ObITOBbIX CUTyauui OO0 Yrpo3bl B3pbiBa 60MObLI.
MpaBWnbHOCTL NNAaHMPOBAHNS TaKMX CUTyauun MOXeT ObiTb MpoBepeHa nyTemMm peneTuumn, HO peneTuumnm
He MOryT OXBaTUTb BCE BO3MOXHbIE CUTYyaLUN.

UccneposaHns HAZOP npegnaraloT OTHOCUTENbHO HEOOpOron MyTb uAeHTUMKauMM MHOMMx
HETOYHOCTEWN, KOTopble MOryT BbITb B NiaHe AEACTBUIA B Cryvyae Ype3BblHalHbIX CUTYaLMI, Kak LOMNOMHEHNe

onbiTa, NOJTy4eHHOro B pe3yribTate OTHOCUTESIbHO peKnx pel'leTVILl,VIVI unu ewe 6onee penknx C*)aKTVI‘-IeCKMX
KPUTNUYECKNX NOSTOXXEHUNA.

Ha nsonuposaHHON HedTerazosow nnatopme JOMKHbI BbITb NPeaycMOTpeHbl 3PdEKTUBHBIE MepbI
ONs 3BaKyauuu 1 cnaceHus nogen B crydae MHUMAEHTOB, NOTEHUManbHO YrpoXarowWwmnx Xn3Hu. 3T mepbl
OOMKHbI rapaHTUpoBaTb, YTO nepcoHan 6yaeT ObICTPO MpuBEAeH B TOTOBHOCTb MPWM BO3HUKHOBEHUU
cuTyaumm, ObicTpo pobepetca go 6GesonacHoro Mmecta cbopa, OyaeTr 9sBakyupoBaH C nnaTgoOpMmbl
ynpasnsembiM cnocobom (Ha BepToneTe MnM cnacaTenbHOW LUMONKE) 1 3aTem goctaeneH B 6esonacHoe
MecTo. OdhbeKkTnBHbIE Mepbl MO 3SBakyauuMu W CMAaceHUK MAaen SBMSATCA CYLWECTBEHHOW 4YacTbio
N30MMPOBaHHON CUCTEMBI. Takue Mepbl COCTOAT U3 Cneaylowmnx cTagum:

a) nogaya curHana obuwer Tpesorn GRA aBTomMatnyeckumu npudopamum nnv BpyyHyto onepaTopomM;

b) nepegada coobuieHns o cutyauum Ha nokKarnbHOE pe3epBHOE CyOHO U Ha 6epeFOBbIe
‘-Ipe3BbI‘-IaIZHbIe NYHKTbl CNaCceHus;

C) NOMOLLIb NepcoHana, nomorarowero obpatbcst 40 ToYkM cbopa;
d) nepemeLleHne Ha NyHKT coopa;
e) obnayeHune B 3alUTHbIE CPEACTBA BbKUBAHUS;

f) noarotToBka K MOKMOAHWIO OMacHOWm ﬂﬂaT(bOprl, KOTOpaa unHununanmnsnpyetcdad agMmMHUMCTpaTopom
M3OJ'IVIpOBaHHOIZ CUCTEMBbI U ero npeacrtaBnTenem;

g) BbIxo, KOTOPLI BKIOYAET NyTb NepcoHana oT MecTa cbopa [0 MecT Havyarna aBakyauuu;
h) aBakyauusi 06bI4HO Ha BeEpTOSIEeTE UMM Ha criacaTenbHbIX LUIOMNKAX;

i) BbIXOO B MOpe BMNNaBb, ecrniv Heo6XoAMMbIe CPEACTBa dBaKyaLUy HEAOCTYMHbI;
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j) cnaceHue nepcoHana, HaxOOALIErocs B crnacaTerbHOW LUMIONKE U HEeMnocpencTBEHHO B Mope, U
AocTaBka B 6e3onacHoe MecTo.

B tabnuue B.4 npeacraeneH npumep paboyen Tabnuusl HAZOP gnsi ypesBblvaiHOro niaHMpoBaHus.

Tabnuua B.4 - Tpumep pabouenn Tabnuubl HAZOP gns nnaHMpoBaHuMs AEWCTBUMIA B Ype3BblYaMHbIX
cuUTyauusx

Paccmatpusaemas yacte: CUTHAIIbHAA CUCTEMA
Liens npoekta: MOOAYA CUMHAIA OBLLIEA TPEBOI/ GPA
AneMeHTbI: Bxopabil: MHMUMNUPOBAHUE CUIHATA; SNEKTPUYECKAA SHEPTNA
MepcoHan: McTounnku: BCE MCTOYHUKU CUTHATIA
Agpecatbl: BECb MEPCOHAI HA MNAT®OPME
Mopsa-| One- Ynpas- | Otkno- |BoawmoxHbie |[Mocneacteusa|Cywectsyto | MNpume- | Tpebyemble | damunus
AKo- MeHT | nswowee | HeHue NPUYMHBI - YaHue | OewncTBus |oTBETCTBE-
BblIiA CrnoBo OTKMNOHEHUS e mMepbl HHOrO 3a
Homep 6e3onac- BbIMOJHE-
HOCTK Hne
JencTBumn
1 |Mopava |HET Het 1) TMpubopsbl{Owmnbkn - Manose- -
curHana BXOOOB  |unu aBapuMHOro POSITHO
GPAn nepcoHarn He|nepcoHana
3neKTpu- nogatot
Yeckom curHan GPA
aHeprum
2) MNepcoHan To xe - To xe
nelTaeTcs
nogatb
curHan GPA,
HO cwurHana
HeT
3) Het " Oy6bnupo- | Bo3amox- -
3neKTpu- BaHue HO
yeckom 0OTKasoyc-
3Heprumn TONYMBON
TOrUKM
BKITHOYEHMS
curHana.
YcTaHoBKa To xe -
MCTOYHMKa
becnepe-
6onHoro
nUTaHWs
2 Mopava |BOJIbLWE |Bonblwee |1)  JloxHas|[NepcoHan - Bo3mox- |BkrntoueHune
curHana Komnu- TpeBora N3NWLLIHE HO curHana
GPA n 4yecTBO HanpsXXeH [JOJIKHO
aneKkTpu- BXO0B obecneyu-
Yyeckomn BaTbCH
aHeprum OBYMS]
KHOMKamMu
(BbIKNIOYa-
TENAMM)
2) TpeBora c|To xe Cobnto- Manoge- -
uenbio AeHue POSITHO
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o30pcTBa aucumn-
TNWH "
npasun
3 Bxoapl BOJIbLWUE |(Bonblee (Bonbliee MoBpex- Bbigenen- | Manose- -
KOnu- KONU4YeCcTBO |OeHune Hoe pPOSATHO
4ecTBO anekTpu- CUrHanNbHOM  [3alunLLEH-
BXOOOB  [4eckom CUCTEMbI Hoe
3Hepruu 3NeKTpo-
nuTaHune
4 |Bxogbl |MEHbLIE [MeHbLee |MMnynsc He Becb|Perucrt- - -
KOnu- BKIOYEHUS |nepcoHan pauusi
4ecTBO JocturaeT  |npuBedeH  B|CTaHAapT-
BKItO- TONbKO rOTOBHOCTb  [HbIX
YeHun HEKOTOPbIX curHanos
NCTOYHNKOB
curHana
5 Bxogbl |MEHbLUE [MeHbwe [[MoTeps He Bbigenen- | Manose- -
3MNEKTPU- |MOLLHOCTM  |BKIOYaloTCs |Hoe pPOSATHO
Yyeckon 3neKTpo- curHansl 3NEeKTpo-
SHEpPrUN  (MUTaHus Tpesoru nuTaHune

lMpodomkeHue mabnuubi B.4

Paccmatpusaemas yacte: CUTHAJIbHAA CUCTEMA

Llens npoekta: MOOAYA CUMHAJIA OBLLEN TPEBOI GPA

OneMeHTbI: Bxoabi: MHMUMNPOBAHUE CUIHATA; SNEKTPUYECKAA SHEPTNA
MepcoHan: Mctounukun: BCE MCTOYHUKN CUTHANA
Appecatbl: BECb NMEPCOHAJT HA MJTATOOPME
Mopsa- | 3ne- Ynpas- OTkno- Bo3moxHble Moc- | CywectBytowm | Mpume- | Tpebye- | damu-
AKo- MEHT nsio- HEeHne NPUYMHBI nenct- e Mepbl YyaHue Mble nvs
BbI wee OTKINOHEHUs BUSA 6e3onacHocTn [encTeus |oTBETCT-
Homep CIoBO BEH-
HOro 3a
BbI-
nonHe-
Hue
OencT-
BUN
6 Bxoobl |[TAKXKE, |(Oewnctsue, |BknioveHune Cutyaums - -
KAK aHano- curHana HEBO3MOXHa
rmyHoe Bbi3biBaeT npv HaNM4Mm
BKITHOUYEHWIO |opyrue BblENEHHON
nocrneacTeusi BCTPOEHHOWN
CcXeMbl
7 |Bxogbl |TAKXE, |lMopava HapyweHve Bos- 3akpbiTas - -
KAK ANeKTpu- KayecTBa MOXHO |cxema
yeckon 3NEeKTPUYECKon |no.- nepegayn
3Hepruun 3Heprum, pex- |curHana
apyroro Hanpumep, neHne
KayecTBa  |cKauku cur-
HanpsbkeHust Hanb-
HOM
cuc-
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TEMbI
8 Bxogbl [HACTb [YacTtb EcTtb curHan, Ho [[Mepco- - CM. nyHKT -
BXOJ0B HET 3HEePrny Unu|Han He 4
eCTb 3Heprus, |npuse-
HO HeT curHana |geH B
roToB-
HOCTb
9 |Bxogbl [3BAMEHA |3ameHa HesepHoe - - Cuctema |Paspa-
BXO40B BKNOYEHME He 6oTtatb
curHana. BKMOYaeT |cuctemy
3ameHa 3BYKOBOW  |3BYKOBOIO
anekTpu- HeBepHoe curHan curHana
yeckon KOHCTPYKTMBHOE "oT60n" "oT6on"
3Hepruu pelueHune
10 |[Bxogbl [OPYIOW, Opyrve Muoro npuumH  |3aBu- |Cutyaums Bo3amoxHo [PaccmoT-
YEM BXOAbl CAT OT [ManoBeposiTHa |Heobxo- peTb
BXOZOB [NpW HanNnyn1M  |guma BO3MOX-
BblOENEHHBIX  [cneuu- HOCTb
3alMLLEHHBbIX  |anbHasa npose-
cXem cuctema  |geHusa
npoBepku |cneumn-
anbHom
NpPOBEPKM
11 |Oenict- |HET He Otkas 3BykoBoro|lep-  |Hanuuue ManoBse- [Het
BUSI NO npossy4yan |obopygoBaHusa. |coHan |gybnupyowmux [posaTHO
nepe- curHan He crnocobos
pade TpeBoru MoBpexaeHue |NpuBe- |nokMaaHus
curHana kabens OeH B |onacHomn
TpeBoru rotoB- |nnatdopmsbl,
nep- HOCTb |pe3epBHbIX
COHa- kabenen,
ny MNCTOYHUKOB
nuTaHus,
OVHaMUKOB

lNpodormkeHue mabnuue! B.4

PaccmatpuBaemast yacte: CUTHAITIbHAA CUCTEMA

Llens npoekta: MOOAYA CUMHAJIA OBLLEN TPEBOI/ GPA

OnemMeHThbI: Bxoabi: MHUUWUPOBAHUE CUTIHATA; SNTIEKTPUYECKAA SHEPIUA
Mepconan: WcTtounmkun: BCE MCTOYHUKU CUTHANA
Appecatbl: BECb MEPCOHAJT HA MNIAT®OPME
Mopsa-| One- Ynpas- Otkno- | BosmoxHble | Mocnenct- | Cywectytowme |lMpume-| Tpebye- | damu-
KO- MEHT | nswowee | HeHue NPUYMHBI BUS Mepbl YaHue Mble nms
BblIiA CnoBO OTKMNOHEHUS 6e3onacHocTn OencTBms |0TBETCT-
HomMep BEHHOTO
3a
BbIMNOI-
HeHune
Oencr-
BUN
12 |HOevict- |BOJIbWE |Bonbwas |Cavwwkom MepcoHan |YcraHoBKa - Het
BMS MO MOLLHOCTb [MOLLHOEe MOXeT 3BYKOBOTO
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nepe- CUrHarnoB |3ByKOBOE nonyyntb |obopyanoBaHus,
nade obopygno- NoBpeX- COOTBETCTBYIOLLET
curHana BaHue OeHve O YCTaHOBIEHHbIM
Tpesorun cnyxa TpeboBaHUAM K
nep- [OonyCTUMbIM
coHany YPOBHSAM 3BYKOBOW
MOLLHOCTM
13 |Oetict- |MEHbBLLUE |MeHblas |(Civwkom He BECb - Curnan
BMS MO MOLLHOCTb (cnaboe nepcoHarn OOMKeH
nepe- CWrHarnoB |3By4aHune npvBeaeH B ObITb He
pade curHana rOTOBHOCTb MeHee
curHana yeM Ha
TpeBoru 15 0b
nep- BblLLE
coHany doHa
14 |Oenct- |[TAK XKE,|Mepe- UckaxeHnne |lNepcoHany - - Paccmort-
Busi  no(KAK paetcs curHana He ACEH peTb
nepe- curHan, Tpesoru curHan Heobxo-
aade MOXOXWIN  |LWymMamm ONMOCTb
curHana Ha cwurHan aKkycTu-
TpeBoru TpeBoru Yeckoro
nep- aHanusa
coHany
15 |Oenict- [UYACTb |Mepe- Ectb curHan,|lMNepcoHan - - -
BMS MO naetcs HO OH|He
nepe- yacTtb Heafek- nonyyaet
aade curHana  |BaTHbIN curHana
curHana Tpesoru
TpeBoru
nep-
coHany
16 [Oemnct- |3BAMEHA |lepe- - - - - -
BMS MO naetcs
nepe- npoTu-
nade BOMoO-
curHana NOXHBbIN
Tpe- curHan
BOIM
nep-
coHany

OkoHyaHue mabnuusi B.4

Paccmatpusaemas yacte: CUTHAJTIbHAA CUCTEMA

Llenb npoekTa: MOAAYA CUMHAJIA OBLLEW TPEBOTM GPA

OneMeHThbI: Bxogabl: MHNUMNNPOBAHUE CUTHANA; QNEKTPUYECKAA SHEPTUA
Mepconan: Wctounnkn: BCE MCTOYHUKN CUTHATA
Appecatbi: BECb NMEPCOHAJT HA MNAT®OPME

Mopsap-| One- YnpaB- | OtknoHeHue | BosamoxHble | Mocneacteus | Cywect- | Mpume- | Tpebyemblie | Pamunus

KOBbI | MEHT | nswuee NPUYUHBI BylOLLME | YaHMe | OencTBus |OTBETCTB-

HOMep CrnoBo OTKIOHEHUSA Mepbl €HHOro 3a
6e3onac- BbIMNOS-

HOCTU HeHune

nencTeun
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17 |Oeiict- |OPYIOW, |Mepenaetca |OwmbouHoe |3amelua- - - Curnan
Bus no|YEM curHan GPA |BkniodeHne |TenbCcTBO NoAroTOBKM
nepe- curHana cpeau K MOKNOAHWUIO
nave noaroToBKM K|mepcoHana. onacHom
curHana nokuganuo |Mogn  moryt nnaTopmbl
TpeBorun onacHom NOKNHYTb OOJDKEH
nep- nnatopmbl (MnatgopmMy no 3ByYaTb
COHa- owmnbke TONbKO
ny nocre

curHana
GPA

18 |Oenct- [MPEXOE, |CurHan GPA|CurHan GPA[HeHyxHas - - YcTaHoBKka
Bus nol4EM nepepaeTcs |BknoyaeTcs (Tpesora " YeTKUX
nepe- 7 3ByuMT|Npexage, Yem(HapyLueHue pekomeHaa-
nave CITULLKOM aToro paboThbl umn onga
curHana paHo TpebyeTt nepcoHana
TpeBorun cuTyaums nnaTopmbl
nep-
COHa-
ny

19 |Oenict- |NOIXKE, |CurHan GPA|CurHan GPA|YacTtb - - YcTaHoBKa
Bus no|YEM nepegaeTcs |BKNto4yaeTcs [mepcoHana YeTKUX
nepe- n 3BYYNT|MO3XKE, YeM|MOXeT pekomeHaa-
nave CMNULLKOM 3Toro okasaTbCcd B umn ans
curHana nosgHo TpebyeTt NOBYLUKE UK nepcoHana
Tpesoru cuTyaums Mcnonb3oBaTtb
nep- MeHee
COHa- XenartenbHbIN
ny MapLupyT

3aBakyauumn

B.5 Cuctema ynpaBneHus nbe3oKnanaHom

Cuctema ynpaBneHus nbe3oknanaHoMm wu3obpaxeHa Ha pucyHke B.3. Korma Ha anemeHT
nbesoknanaHa noAalT HanpshkeHue, OH yanuHseTca. [lbe3oknanaH nod HanpskeHUMeM 3aKkpbiT, a B
NMPOTMBHOM Clly4yae - OTKpbIT. Ecniv anemeHT He TepsaeT 3apsiA, COCTOAHME KnanaHa CoxpaHsaeTcs.

Enox yripaanaHms Halbans M bESORNENEH
e —_ —_— —_—
c,
= ACIDC T, Harpyasa a I ” HanprweHHe
pectpaso-
Jl " BaTanbL # I
I Dy Buicoxoa
I — e
| VY
F - Ta Parpnm_l -—
]| Jomnn
|
F Ty a:au.l.ﬂm-lL qz D,
I
I
|
|
|
|
|

PucyHok B.3 - Cuctema ynpaneHusi nbe3oksianaHom

L——
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Cucrtema ynpaslieHuA nbe3oKnanaHoM npegHasHavyeHa ana pacnblineHna OorHeonacHom 1 B3prB‘-IaTOl71
XNOKOCTU B peaKTUBHOM ABuratesnie cyaHa.

B atom npumepe npuBegeHo wuccnepgoBaHne HAZOP anekTpoHHOro Moayns ynpaereHust
Nbe3okKnanaHoMm.

lMbe3oknanaH MOXeT HaxXoaUTbCH B AOBYX COCTOAHUAX:. 3aKPbITOM COCTOAHUN Tn OTKPbITOM COCTOAHUN

3neKpr-|e0K0e HanpsaXeHne oT KoHAeHcaTopa Cl nogaeTcda 4epes3 TpaH3UCTop EﬁlHa KOHOeHcaTop

'3 1 yepes NPOBO/ - Ha Nbe3oKNanaH A1s ero 3akpbiBaHNsA. B 3TOM Criyuae TpaH3nUCTopbl 12 U 3 3aKPbIThI
(BbICOKOE CONPOTMBNEHME).

KoHpeHcaTop 'y paspsbkaeTca 4epes TpaH3UCTOp T3 | yro6bl KnamaH oTKpbIncsa. YTobbl
npegoTBpaTUTb acMMMETPUYHYHD 3apsaKy Mbes3oknanaHa, Hanpumep MEXaHU4ecKMM WM TensfoBbIM

HanpsaXeHuem, Nnoakn4varT HyJ'IeBOIZ noteHuwuan TpaH3ncTopa Tq K 3a3eMIeHunto.

3KpaHI/IpOBaHI/Ie kabens npegoTepawiaeT BJINMAHNE 3NTEKTPOMAarHnTHbIX nonen Ha KnanaH.

OnucaHue cocTosiHMA 1: KnanaH 3akpbiT.

PaccmaTpuBaemas 4acTb: kabenb oT AC/DC npeoGpasoBaTensi W OT KOHAeHcaTopa L yepes
TpaHaucTop 11, avon LY, kompgencatop '3 k cTOpOHe BbICOKOTO MOTEHUMAana KnanaHa W OT CTOPOHbI

HYNeBOro NoTeHLMana KnanaHa Yepea TPaH3UCTOp 4 1 pe3ncTop & K 3a3eMneHuio.

OnucaHue COCTOsIHUA 2: KnanaH OTKpPbIT.

PaccmaTpvBaemas YacTb: kabenb OT CTOPOHbI BBICOKOrO MoTeHuMana KrianaHa yepes TpaHaucTop
T35 puon L4 pesuctop R k 3azemnexuto.

Llenn npoekta onucaHbl B Tabnuue B.5.1. Pabouyas tabnuua HAZOP gns guarHOCTUKM CUCTEMbI
yrpaBneHnsa nbe3oknanaHom npveegeHa B Tabnvue B.5.2.

Tabnwuua B.5.1 - Llenu npoekta

Bxoa Hencteue McTouHmK Appecar
CoctosiHue 1: KnanaH
3aKpbIT
1 KoHaeHcaTop|1 a4 n TCA Y 1 HanpspkeHun H
i S eg'?ﬂae e Kowaercarop Cl / CTOPOHea P B:COKOF(a)
3apsiKeH TPaH3UCTO , amo "
1 3ap p p ‘1, Anoa Dl npeobpasoBaTenb NOTEHLMana KnanaHa
KoHOeHcaTop Cg
XapakTepucTuKu: 2 3apag nepepaetca 4depes3|CtopoHa Hynesoro|2 CTopoHa Hynesoro
HanpsbKkeHne; eMKOCTb noTeHuuana knanaHa noteHumMana knanaHa K
P ’ TpaH3ncTop T4 n pesncrtop H !
3a3eMIIEHNIO
F Ha zemnio
2 CurHanbl ynpaBneHus k|3 YnpasneHue|CurHan ¢ KoHTponnepa
ynp P P P TpaH3ancTopsbl T1 , Tg "
TpaH3ncTopam T1 , Tg n|TpaH3ncTopamu Tlm T4 T
4

Ty

4 OrTknoyeHne TpaHaucTopa

T
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5 Bawwnta OT neperpysku
TpaH3ucTopa T3
6 W3meHeHne notoka uyepes|CTopoHa Bbicokoro|lNepesapsiaka
noTeHuuana knanava
avon Dg H KoHAeHcaTopa Cg
CoctogHne  2:  knanaH
OTKpbIT
1 CrtopoHa Bbicokoro|1 OTkmntoveHne koHaeHcaTopa|CTopoHa BbicOkoro|3asemneHne
noTeHuuana kKnanaHa noteHuuana KrnanaHa Wu
H C1 " npeobpasoBaTensi H
- KOHAeHcaTopa Cg
yepes TpaHanctop 41
XapaKkTepucTuKu: 2 T[lepepada 3apsga 4depes
HanpspkeHne; eMKOCTb
anpsukenme; emkoc pesuncTop Dg N TpaH3NCTOp
7
3 [lMepepava 3apsigpa 4depes
avonbl D3 D4VI pesucTop
R
2 CwvrHanbl ynpasneHus K:f neB(I)/Ir:(s)onﬂuMﬂ nmzxozc;;n: CuvrHanbl ¢ KOHTponnepa TpaHancTopei Tl TE "
TpaH3ncTopam Tl Tg u|"Y H
KnanaHa u4epes TPaH3UCTOP Ty
le T4

Tabnuua B.5.2 - Tlpumep paboyen Tabnmubl HAZOP gns AMarHOCTMKM Mbe30CUCTEMbI  YNpaBrieHus

KnanaHom

3aronosok nccnegosanus: CUCTEMA YTIPABNEHUA NMbE3OKNAMNAHOM

Jinet 1 mn3 2

PucyHok N

MepecmoTp (HOmep):

[aTa:

Cocrag rpynnsi: UHXEHEP MO PA3PABOTKE, CUCTEMHbIV UHXKEHEP,

[aTa 3acegaHus:

PYKOBOOWTENb NO KAYECTBY 04.11.97
PaccmatpuBaemass |COCTOAHUE 1: KNAMAH 3AKPbIT
YyacTb:
Llenb npoekra: NMEPEOATb ONPEOENEHHOE KONMUYECTBO 3JIEKTPUYECKOIO 3APAOA HA
MbE3OMPUBOL NONOBOK, YTOBbI KINAMAH 3AKPBIIICA B ONPEOENEHHOE BPEMA
OnemeHT | Ynpaens-| Otkno- | BoawmoxHblie | MNocnepcteus | Cywectsyto | MpumedaHue | Tpebye- | damunus
owee HeHune NPUYMHBI - Mble |OTBETCTBe-
CnoBO Lwme mepbl OeNcTBMS | HHOro 3a
6e3onac- BbIMNOMHe-
HOCTU Hue
oencrTesumn
Bxoga: HET Het OtkntoyeHne  |HeTt notoka Het Henpnewm- Tpesora |Ox.Cmut
3apsg B Hanpsi-  [nuTaHus. yepes nemasi BbICOKOTO
KOHAEH- XKeHus B KoHOeHcaTop cuTyaums. YPOBHSI.
caro- cucteme, |OTKas Cz 5 Tpebyetcs  |Pery-
pe (_‘;1 noatomy |npeobpa- NbesoKnanan U3MeHeHue |nspHble
BKIT0- 3oBarens : npoekTa ucnbl-TaH
YyeHue He |AC/OC. us,
npowc- KnanaH He npoBepKM
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xoaut

OTkas
KOHAeHcaTopa

o

TpaHanctop

T} nocrosHHo
3aKpbIT.

TpaH3ncTop

75 nocrosmo
OTKPbIT.

HedekT

TpaH3ucTopa

g

OTkas gnoaos

Dy, Ds.

- B guoge

L) paspbis
uenu;

- anoa

Dg 3aKopoYeH
Yyepes ovoa

L4« cropore

HyNeBoro
noteHuuana
nbe3soknanaxa
Uv Yyepes
peancTop

& Ha 3emnio.

OTkas
KOHAeHcaTopa

5.

O6pbiB
NpPOBOOB.

OTkas
TpaH3ncTopa

Ty

Otka3s
pesuctopa & .

OTkas
TpaH3ncTopa

E

3aKpbiBaeTcs
(nocTosiHHO
OTKPBbIT).

PeakTnBHbIN
MaTepwuan
nonagaetT
BHYTPb CyaHa

OkoHyaHue mabnuuyei B.5.2

3aronosok nccnegosanunsa: CUCTEMA YTPABJIEHNA MNMbE3OKITAMAHOM

Nnet 2 ns 2

PucyHok N

MepecmoTp (Homep):

[ara:
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Cocrtas rpynnsl: MIHXKEHEP MO PA3PABOTKE, CUCTEMHbIV MHXKEHEP, [aTa 3acegaHus:

PYKOBOOUTEJSb MO KAYECTBY

04.11.97

YacTb:

PaccmaTtpuBaemas

COCTOAHWE 1: KNNAMAH 3AKPbLIT

Llenb npoekta: MEPEOATb OMNPEOENEHHOE KONMNMYECTBO 3JIEKTPUYECKOI O 3APAOA HA MNMbE3OMNPUBOL
FOJTOBOK, YTOBbI KNATMAH 3AKPbLINICA B OMNMPEAENEHHOE BPEMA

OnemMmeHT

Ynpaens-
owee
CnoBo

OTKnoHe-
HVe

Bo3moxHble
NPUYUHBI

MNocnepncTteusa

CyuwecTByto-
Lime mepbl
6es3onac-

HOCTU

Mpume-
YaHue

Tpebyembie
nencreusi

damunus
oTBETCTBE-
HHOro 3a
BbINOHEe-
Hue
0EencTBumn

Bxoa: 3apsag
B
KoHAeHcaTo-

pe

BOJbLLE

Bonbliee
Konwu-
4yecTBO
3apsga
yem
onpege-
neHo

3apsag B
KOHEH-
catope

Cj CIULLKO
M BbICOKUIA.

OedbekT
npeobpa-
3oBaTens.

TpaHancTop

1] He 3akpsbi-
BaeTcs
BOBpEMSI.

OTkas
KOHOEH-

catopa C'g.

Mpeobpa-
3oBatenb
AC/DC
nocTaenset
CMULLKOM
BbICOKOE
Hanps-
XeHue.

TpaH3ancTop

1] He 3akpsbi-
BaeTcst
BOBpEMSI.

Hedekr
3aLmUThl
TpaH3unc-

TOpa TE

Mbe3oknanaH
3aKkpbiBaeTcs
paHblle, 4YeMm
Heobxoanmo.

MoBpexaeHue
nbes3oknanaHa

M3mepeHne
TOKa
nossonser
naeHTndun-
uupoBatb
CIWLLIKOM
BbICOKOE
3HayeHue

Mbe3o-
KnanaH
pasps-
xaeTcs
TpaH3unc-

Topom 13

Henpuem-
nemas
cuTyaums

Paccmor-
peTb
BapuaHT
TpeBoru
BbICOKOIO
YPOBHSI

Mutep
MeTepcoH

MEHbLIE

MeHbLuee
Konwu-
4yecTBO
3apsga,
yem
Heobxo-
Mo

HepocTta-
TOYHas
€eMKOCTb
KOHAEH-

catopa L.
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3apsg
ucuyesaer.
TpaHanctop
T1 3aKpbl-
BaeTcH
CIWLLKOM
paHo.
TpaH3ncTop

Tg YacTUYHO

OTKPbIT
TAK XE,|OTkpbiThl [HepocTa- BesocrTa- Het Mpuem- Onpege- x.Cmut
KAK oba TpaH- |TOYHbIN HOBOYHas nembl neHne
3ucTopa |3apsag XuMmyeckas HesHa- rpaHuL,
Tlm TQ KOHEH- peakuus unTenb-  |Npuem-
caTopa (_‘;2_ Hble nembIx
OTKIO- OTKINO-HEHU
HEeHus1 "
KnanaH He 3apsake
3aKpbIncs. KOH[IEH-
cartopa

PeakTuBHbIN
mMaTepuan
nonagaet
BHYTPb
cynHa.

loptovee
nonagaer B
asuratenb
He B HY>XHblIN
MOMEHT

B.6 UcnapuTenb HedTH

Cxema vcnaputens nsobpaxeHa Ha pucyHke B.4
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Naps HehTH
-+
Aneasnr e
Huoxkan
JansrxH ~ FCV Hed T
KnanaHa -4
oV

PucyHok B.4 - HedbTtsaHon ncnaputens
Mcnaputenb HedTM COCTOUT U3 Mneuu, coaepxaller 3MEeeBMK W TFoperiky, Ha KOTOpyl nopaeTcs
NPMPOAHBIN ras.

HedTb nocTynaeT B 3MeeBuK, UCNapsieTCst U NOKMAAET KaTyLUKy B BUae neperpeToro napa.

anpOﬂHbIVI ra3 B roperike cMmewmnBaeTCcAa C BHELWWHMM BO3OYyXOM U TOpUT. a3sbl CropaHuna BbIBOOATCA
yepeas CTeK.

HedTaHo NOToK ynpaBnsieTcss CUCTEMOM, KoTopasi BKIoYaeT: KrnanaH ynpasreHust notokom HCTF
3MeMeHT notoka &, KOTOpbI U3MepsieT NOTOK HeddTW; KOHTponnep notoka HL' v curHan HU3KOro noToka
FAL , KoTopbli BKNoYaeTcs, ecnm HedTAHONM NOTOK YMEHbLUAETCS HIPKE 3a4aHHOIO YPOBHSI.

MoTOK NPMPOAHOro rasa MPOXOAWUT Yepes aBTOMAaTMYECKWI KnamnaH CHWKeHus daeneHus SR Ha
rmaeHbIA knanaH ropenku FL°F w knanad FF . [naBHbI knanaH ynpaBneHWs ropenkoi NpuBoaUTCS B
JeVicTBre TeMnepaTypHbIM KOHTporiepomM T, KOTOpbI NOMy4YaeT curHan oT TemnepaTypHOro anemMeHTa
THE , nsmepsiollero temMnepaTypy HedTaHOro napa.

BbiknioyaTenb BbiCOKoro nAaBnenvst FaHA Ha NUMHMKM NpupodHOro rasa nepekpbiBaeT rMaBHbIii
knanaH ropenku TLF | ecnu gaBneHue rasa CrWLIKOM Bbicokoe. Ha Bbixode BbinapeHHon HedTu
YCTaHOBMNEH BbLICOKOTEMMEpPATYPHbIN BbIKNoYaTens 7o/ [ANA  NepekpbiBaHWA T[NaBHOTO  KranaHa

ynpasneHnda ropenKoﬁ WV, ecnn TeMneparypa He(bTVI Bblille MakCUMalibHO YyCTaHOBJIEHHOro 3Ha4eHuA.
Kpouvle TOro, nmeetcd yCTp0I7ICTBO patyuka nnameHu, KoTopoe 3aKpbiBaeT oba rasoBbix KnanaHa Bbixoga
nnamMmeHu.

B tabnuue B.6 npeacraBneHa paboyas Tabnuua HAZOP ans uccnegoBaHust ncnaputensi Hedtu.

Tabnuua B.6 - MNpumep paboyei Tabnmubl HAZOP ans ncnaputenst Hedptn

3aronoBok uccnenosanus: HEGTAHOW UCMAPUTENb
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PucyHok N:

MepecmoTp (Homep):

[ara:

Cocrtas rpynnbl: MG, NE, DH, EK, LB

[aTa 3acegaHus:

PaccmatpuBaemas yacte: SMEEBUK NCMNAPUTENA OT
BXOOHOIO OTBEPCTUA MOOAYM HESTU (0O MBMEPEHWA
MOTOKA) O MECTA BbIXOJA MAPA (MOCJE KOHTPONA

Uenb npoekta: BXO[bI: HE®TAHOW MOTOK,
HAMPETbIV MEYLIO
Oencteus: MICMNAPEHUE, HAPEB U MOJAYA

TEMIMEPATYPbI) HE®TAHOIO MNMAPA HA MNMPOLIECC
Mopsaa-| Ynpas- |3nemeHT| Otkno- | BoamoxHble |Mocneacteusa | Cywect- | lMpume- | Tpebyemble | Pamunus
KOBbIN | NngwLlee HeHue NPUYMHBI BylOLLME YaHue Jenctemsa | oTBeTCT-
HOMep | CnoBo OTKMNOHEHUS Mepbl BEHHOTO
6esonac- 3a
HOCTH BbIMNOMHe-
HVe
0EencTBumn
1 HET MoTok Het Otka3s 3meeBunK CurHan |Besonac- |Paccwmor- LB
HedTn noToka |nNocTaBku ucrnaputens |HM3Koro |HOCTb peTb BO3MOX-
HeTM |HedTK. neperpe- noTtoka [3aBMCUT OT |HOCTb
BaeTca n FAL . |bbictpoTtbl |ucnonbso-
KnanaH MOXeT peakumm  |BaHuA
ynpaBneHusl (oTkas3aTb Bbico- onepaTtopa [anemeHTa
MOTOKOM KoTem- FEpna
PO sakp nepa- nepekpbl-
bIT TypHOEe BaHUA
pene rnaBHOro
THE KnanaHa
ropenku
3akyno- 3akvnanve  [CurHan - MposepuTs, NE
pvBaHue Hed TV B HU3KOro SBMSIIOTCS NN
3MeeBUKa ucnaputene |noToka mepbl
FAL . 6e3onac-
Bnoku- BoamoxHoe HOCTM
pOBKa HMCXO-|neperpe- Bbico- ajeksear-
asuiero BaHue un KOTEM- HbIMW 1 NErko
noToka 3aKOKCO- nepa- 11 OYUCTUTL
ncnapu- BblBaHUE TypHOe 3MeeBMK
Tensa 3MeeBUKa pene
TSH
2 HET Harpesa- [Het Mnamsa BHe |HeBbIna- - - WccnepoeaTb DH
HVe HarpeBa |neun peHHasi BO3JelncTBME
Xungkas Knakom
HedbTb HepTM Ha
nopgaeTcst Ha npouecc.
npowecc ObecneunTb
OCTaHOBKY
neym no
curHany
BbIXOASILLErO
nnameHu c
3aKpbITbIM
FOU
O6ecneunTb
nogadvy
curHana npu
HU3KOW
Temneparype
HedTM Ha
BbIXOA€e
3 BOJIbLE |MoTok Konu- Hedtb BosmoxHa Het - MpoBepuTtb MG
HepTM  [4ecTBO [mocTynaet ¢ |neperpyska cnocobHocTb
Gonblue, |Tenna s |Gonee vcnaputens, FCV ynpas
yem neyn BbICOKUM npvBoOAsALLas
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Heobxo- |6onblue, |daBneHneM. |K HegocTa- NATb NOTOKOM
Mo yem TOYHOMY HedTH C
Heobxo- |OTka3 HarpeBaHuio bonee
anmo KOHTpOn- noToka HedTK BbICOKUM
nepa notoka |(CM. MyHKT 6) naBneHnem.
FC O6ecneunt
b nogavy
Henpa- curHana npu
BUIMbHO HU3KOM
BLIGPaHa Temneparype
TouKa HedTW Ha
paavie- BbIxoae
weHus S
lNpodormkeHue mabnuuye! B.6
3aronoBok uccnepgosanusi: HEGTAHOW UCMAPUTEIb
PucyHok N: MepecmoTp (Homep): HaTa:
Cocrtas rpynnbl: MG, NE, DH, EK, LB [ata 3acegaHus:
PaccmatpuBaemas yacte: SMEEBUK NCMNAPUTENA OT Llens npoekra: BXO[bl: HE®TAHOWM MOTOK,
BXOOQHOIO OTBEPCTUA MOJAYN HEPTU (OO HAIPETbIV MEYBHO
M3MEPEHWA MOTOKA) OO MECTA BbIXOIA MAPA (NMOCHE |Oevicteua: NCMNAPEHUE, HATPEB U NMOOAYA
KOHTPONA TEMMNEPATYPbI) HE®TAHOIO MNMAPA HA MPOLECC
Mopsap-| Ynpa- One- [OtknoHe-| Bo3mox- | Mocnepct- | Cywectsytowm | Mpume- | Tpebye- | damunus
KOBbI | BRsto- MEHT Hue Hble BUS € Mepbl YaHue Mble OTBETCT-
Homep wee NPUYUHBI ©es3onacHocTH [EencTeusa | BeHHoro
CNnoBo OTKIO- 3a
HeHus BbINOHE-
Hue
nencTBumn
4 BOJIbLWE |Harpes (Konu- Temne- 3meeBunK Bbico- - Mpoananu- EK
yecTBO |paTypa B|ucnapu- KoTemne- 3upoBaTb
Tenna B|ne4u Tens paTypHbI besonac-
neyu CrnuLWKOM |neperpe- BbIKITHO- HOCTb
oonblle, |Bbicokasi |BaeTcs: yaTenb ynpas-
uem BO3MOXHO | TH'H  sakpbiBa neHuns
Heobxo- KOKCOBaHWe |qp I NOTOKOM
AUMO HepTw,; KranaH roperku rasa
3aKkynopka
3MeeBuKa Y
HedtsaHon |Bbico- - MpoBepuTb DH
nap KoTemne- BO3EWNCT-
nopaetcsa paTypHbIv Bue
npu BbIKITIO- BbICOKOW
CINULLIKOM yaTenb Temnepa-
BbICOKOM TSH 3akpbiBa Typbl napa
Temne- er FNaBHbIN Ha npouecc
patype KnanaH ropesnku
o
5 MEHBLIE |MoTtok |Konu- Hwu3skoe CMm. nyHKT 4 |CMm. nyHKT 1 ApekBar- - DH
HedbTn |yecTBO |gaBneHue Has
HedTK noToka 6esonac-
MeHbLLe, HOCTb
uem
Heob-
X0QUMO
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6 MEHbLLUE |Harpes (Konu- Huskas Bo3moxHo Het Uccne- [[NpoBeputb DH
YecTBO  |Npowus- HapyLueHve JoBaTtb  |BO3geENCT-
Tenna BOAMTENb- [MpoLecca BO3MOX- [Bue
MeHblUe, |HOCTb Bbinapu- HOCTb HeBbINa-
yem neyn BaHusi BO3HWK- [peHHOMN
Heob- HepT wnnu HOBEHUS |HEeTN wunu
X0QUMOo neperpe- cuTyaumm |HedTn c
BaHue HWN3KOWM
HeTn. Temne-
paTypow
HedTb c HarpeBa Ha
HU3KOMN npouecc.
Temne-
patypou
nocras-
nsetcs  Ha
o6paboTky
Paccmort- EK
peTb
HeobXxo-
OMMOCTb
nogayv
curHana
npu HU3KON
Temne-paTty
pe HedpTn
Ha BbIxoae
lMpodomkeHue mabnuusi B.6
3aronoBok uccnenosanvsi: HEGTAHOW UCMAPUTESb
PucyHok N: MepecmoTp (HOmep): Oara:

Cocrtas rpynnbi: MG, NE, DH, EK, LB

[aTa 3acegaHus:

Paccmatpusaemas yacts: SMEEBUVK NCTIAPUTENA OT

Llenb npoekta: BXO[bl: HE®TAHOW MOTOK,

BXOOHOIo OTBEPCTUA MOAAYN HESTU (OO MSMEPEHWA
MOTOKA) 1O MECTA BbIXOJA MNAPA (NMOCJE KOHTPONA

HATPETLIV NEYLIO

Hencteusa: UCMAPEHWE, HATPEB 1 NMOOAYA

TEMIMEPATYPbI) HE®TAHOIO NMAPA HA MNMPOLIECC
Mopsa-| Ynpas- | One- | Otkno- BosmoxHble Mocnepct- | Cywecteyto | pu- | Tpebyemble | Pamunus
KOBbI | nAwoLWee | MEHT | HeHue NPUYUHBI BUSI - me- OencTeus OTBETCT-
HoMep | cnoBo OTKIMOHEHUSI lwme mepbl | va- BEHHOTO
6e3onac- Hue 3a
HOCTU BbINOSHe-
Hue
DEencT-
BUN
7 TAKXE, |HedTb [Bewect- |[Mpumecn B|BbicTpoe - - [NpoBepuTb DH
KAK BO, HedTH, KUMNeHue coaepxaHue
aHano- [Hanpumep: BoAa;|BOAbI BOZAbI B
rMyHoe  [cyxoe BeLLecTBO;|MoXeT HedTU.
HedpTH HeneTty4ywue, BblJaBUTb DH
efKkve BeLLeCTBa[XKuUOKyHO MpoBepuTb
Unu Henoc- HedTb. Hanuuve
TOSIHHbIA  COCTaB Bos npumecemn
HedTn MOXHa
YacTuyHasi
unm
nonHas
3aKynopka
3mMeeBuKa
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(cM.  nyHKT
1), o6paso-
BaHue
yrnepo-
ANCTOoro
cnos,
KOppo3us 1
npoTeyka
(cMm.  nyHKT
11)
8 3AMEHA [MoTtok |O6par- |OtcyTtcTBME Bo3moxxHO - - |AHanms " DH
HedTN |HbIn nogayum  HedbTu|neperpe- ncecneno-
noToK MOXeT Bbl3BaTb| BaHMe BaHue
obpaTHbIN  NOTOK|CUCTEMBI. YCTaHOBKM,
HedpTAHOro napa|llospex- obecne-
U3 npouecca B|OeHue YyuBatoulemn
3MEeeBUK n|yctporictea npenoTepa-
cucTeMy nojadv{nogayn LieHne
HeTn HedhTH obpaTHoro
noToka
9 OPYION, |Hedbts |dpyroe  |Opyroe 3aBucsaT oT |Ynpas- - [poBepuTb, EK
YEM BELLLECTBO |BELLECTBO CBOWCTB IeHne ABnsgeTca nm
(He nofaHo B BELLeCcTBa |BXO4amu cpencTBo
HedTb) [McnapuTenb CHU3Y BBEpX ynpasneHus
afeKBaTHbIM
10 |OPYIOW, |Acna- |Boamo- |BocnnameneHue |Paspy- broku- [apaH- |PaccmoTpeTb NE
YEM pu- XeH cmecu LeHne poBKa rneyn |TUn He |BO3MOXHOCTb
Tenb |B3pbIB B [MpMPOAHOro rasa |ucnapu- MOryT |YCTaHOBKU
neuu 1 BO3gyxa Tens. ObITb  |knanaHa
agjek- [BblkmoyarTens
CuvnbHbI BaT- HarpeBaHus.
noxap HbIMK
AHanus
BO3MOX-
HocTen
COXpaHeHus
neyn u
npenoTepa-Ly,
€Hus B3pbiBa
OkoHyaHue mabnuubi B.6
3aronosok uccnenosanvsi: HEGTAHOW UCMAPUTESb
PucyHok N: MepecmoTp [aTa:
(Homep):

Cocrtas rpynnbi: MG, NE, DH, EK, LB

[arta 3acegaHus:

Paccmatpusaemas yacts: SMEEBUK NCTIAPUTENA OT
BXOOQHOIo OTBEPCTUA NMOJAYN HEPTU (OO USMEPEHUA
MOTOKA) 4O MECTA BbIXOJA MAPA (NMOCJIE KOHTPONA

Llenb npoekta: BXOObl: HEGTAHOWM MOTOK,

HATPETbI/ NEYbIO

Oencteusa: UCTMAPEHWE, HATPEB U NMOOAYA

TEMIMEPATYPbI) HED®TAHOIO NAPA HA NMPOLIECC

Mopsap-| Ynpae- | Qne- | Otkno- | BoamoxHble | MNMocnepcteus | CywecT- [ MNpume-| Tpebyembie | damwunus
KOBbI | nAwLwee | MeHT HeHve MPVYMHBI BylOLLIME | YaHue OencTeua |oTBETCTBEH-
HOMep | cnoeo OTKITOHEHUS Mepbl HOro 3a
6esonac- BbINOSHe-

HOCTU Hue

LOencTeumn

11 |QPYrOW, |MoTok |MoTok YTeuka BonblLuon - - PaccmoTpeTb NE
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(1]
(2]

(3]

(4]

5]

(6]

[7]

(8]

9]

(10]

YEM HedTU [HedDTN He|HedTW. noxap B neuu, BO3MOXHOCTb
noctynaet |OTka3 BbI3BaHHbIN yCTaHOBKM
K 3mMeeBuka nocTynneHnem KnanaHa
BXOOHOMY HedhTn " BbIKItOYaTENSA
OTBEPCTUIO obpaTtHbIM HarpeBaHus.
npotecca MOTOKOM
HedbTAHOro ObecneunTb
napa. aBapuinHyo
OYMCTKY Nneym.
Amuncens
napoe n Abima. PaccmotpeTb
BosmoxHo BO3MOXHOCTb
paspyLueHue YCTaHOBKM
kamepsl curHana
cropaHus BbICOKOW
Temneparypbl
n pene
3aKpbITUSA
Knanawa.
O6ecneunTb
KOHTpOnb
COCTOSIHMA
3meeBuMKa
Bubnuorpacus
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