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Mpeancnoeue

1 PABPABOTAH O6wecTtBoM C OrpaHWYeHHOW OTBETCTBEHHOCTbH «[a3npoM MOpCKMe NPOeKTbi»
(OO0 «lMaznpom MOpCKME NPOEKTHI»)

2 BHECEH TexHuyeckum komuTeToM no ctanaaptuaaumm TK 023 «HedhTaHas 1 razoBasi NpoOMbILLNEH-
HOCTb»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnio 1 metponorum ot 26 uoHa 2023 r. Ne 442-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUsX K HacmosuwieMy cmaHdapmy rybrukyemcs e exezs00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyueao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtoawwmi ctangapTt paspaboTaH ¢ Uenbi COBEPLUEHCTBOBAHUA hOHOAA HaUMOHaNbLHOW HOpMAaTUB-
Hol Ba3bl Poccuiickon ®egepaunn, obecnednBarolleint eQUHbIA NOOX0L K MPOEKTUPOBAHMIO M 3KCMNyaTauuu
cucTeM NofBoAHON A06bIYKM. CrnoXHble NPUpogHO-KNMMaTUYecKne ycrnoBus Ha bonblien Yactu wenstha PP
B COYETaHMKN C OrpaHWuyYeHHbIM AOCTYMNOM K MOABOAHOMY 0DOpYAOBAHMIO BCNEACTBUE NPOAOIIKATENBHOMO Nne-
4oBOro nepuoga obycnaenusalT HEOBXOAMMOCTEL COGNIOAEHMA NOBLIWEHHbIX TpeboBaHui kK GesonacHon u
HagexHomn paboTe cucTemMbl NOABOAHOM 4OBLIYM NPY OCBOEHMM MOPCKUX MECTOPOXAEHUA HedTK 1 raza. Bos-
MOXHbBIM TEXHUYECKUM pelleHUeM, HanpaBneHHbIM Ha NoBLILWeHe Be30NacHOCTM TEXHONOMMYECKUX npoLlec-
coB 0obbluM HedTH 1 ra3a Ha Wenbde, ABNASTCA BKMOYEHME B COCTAB CUCTEMbI NOOBOAHOM O0OLIYK cneyu-
ann3npoBaHHbIX CUCTEM NPOTMBOABAPUMHON 3aLLNTbI, OOHOW U3 KOTOPbIX ABMSAETCA BLICOKOMHTErpMpoBaHHas
cMcTeMa 3alMThbl OT U3BbLITOYHOTO (NOBLILLEHHOo) AaBneHus, oblmne TpeboBaHWA K KOTOPOW YCTaHOBMEHb! B
HacTodlleM cTaHgapTe.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

HedTAHaA v razoBas NPOMbILINEHHOCTb
NPOEKTUPOBAHUE U 9KCNNYATALUMA CUCTEM NOABOOHOM OOBbLIYMN
Yactbe 14
MogBooHas BbICOKOMHTErPUPOBaHHAA CUCTEMA 3aWKUThLI OT M30LITOYHOTO AaBreHUA

Petroleum and natural gas industries. Design and operation of subsea production systems.
Part 14. Subsea high integrity pressure protection system

Oara BeegeHna — 2024—01—01

1 O6nacTtb NnpUMeHeHuA

HacTtosawmi ctaHgapT ycTaHaBNMBaET NOMOXEHUS U peKOMeHAaUMU MO MPOEKTUPOBaHWI0 U 3KcnnyaTa-
LN BbICOKOMHTErPMPOBAHHOM CUCTEeMbl 3aLUUThI OT MOBLILEHHOTO AAaBNeHNsa B COCTaBe CUCTEeMbl NOOBOAHOM
nobblun.

MpK NPOEKTUPOBAHUN BLICOKOWHTEINPUPOBAHHOW CMCTEMBI 3aLLUTLI OT MOBLILWEHHOTO AaBNEeHWUA MOryT
ObITb Mcnonb3oBaHbl TpeboBaHus K NpubopHbIM cucTeMam 6e30nacHOCTM U cucTeMam 6e3onacHOCTH Mpo-
MbILUNTEHHBIX NMPOLEeCcCoB, NpuBedeHHble B cepuu ctanHgaptos TOCT P M3K 61511 n NOCT IEC 61508-3,
FOCT P M3K 61508-1 — MOCT P M3K 61508-7. B HacTosLEM cTaHAapTe yKasaHHble TpeboBaHWs KOHKpeTy-
3MpOBaHbl NPYMEHUTENBHO K 000pygoBaHMio 4N nogBogHow 4o0biYM yrneBoqoponoB. B cTaHgapTe ycTaHOB-
MeHbl NONOXKEHWUA W PEKOMEHOALUKU MO NPOEKTUPOBAHWUIO W 3KCMMyaTauun 4aTYMKOB LaBMeHUsl BblICOKOUHTE-
FPUPOBAHHOWN CUCTEMbI 3aLLWTHI OT NOBbLILEHHOIO AABMNEHWUs, NOrMYecKoro YCTPOCTBa KnanaHoB aBapuiiHON
3alWTbl M BCMOMOraTeNbHbIX YCTPOWCTB, a TakiKe MNOMOXEeHUs U PeKoMeHAauun K npoLeccaM MOHTaxa v Uc-
NbITAHWA cMCTeMbl, 0BMeHa MHopMaUnein N KOHTPOMS TEXHUYECKOro COCTOSIHMA CUCTEMBI.

2 HopmaTuBHbIE CCbINKK

B HacTosileM cTaHOapTe UCNONb30BaHbl HOPMATUBHbBIE CChINKKM Ha cnefyowme JOKYMEHTbI:

FOCT 17216 YwucTtoTa npoMbllwineHHasa. Knaccbl YNCTOThI XKUOKOCTEN

MOCT IEC 61508-3 ®yHKkuMOHanbHan 6e30nacHOCTb CUCTEM 3MEKTPUHECKMX, 3NEKTPOHHbLIX, Nporpam-
MUPYEMBbIX 3MEKTPOHHbIX, CBsA3aHHbIX ¢ Oe3onacHocTbio. YacTe 3. TpebosaHus k nporpamMmHomy obecne-
YeHWto

FOCT P 8.736—2011 locynapcTBeHHas cuctema obecneyeHns equHCTBa MU3MepPEHUIA. ViamepeHus nps-
Mble MHOTOKpaTHble. MeTogbl 06paboTkn pe3ynstaToB naMepeHuid. OCHOBHbIE MONOXEHWS

FOCT P 27.102 HagexHoCTb B TexHUKe. HagexHocTb ob6bekTa. TepMuHbl U onpegeneHns

FOCT P 51365 HedTaHasa v razoBas npomellineHHocTs. ObopyaosaHue ansa bypeHus n aobeiun. Obo-
PYAOBaHWE YCTbs CKBaXWHbI U hOHTaHHOE ycThbeBoe o6opyaoeaHue. Obme TexHuyeckne TpeboBaHus

FOCT P 51901.23 MeHemxmMeHT pucka. PeecTp pucka. PykoBOACTBO MO OUEHKE pUCKa ONacHbIX cobbl-
TWUIA ONs BKMIOYEHWUS B PEecTp pucka

MapaHune ochbuumnansHoe
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FOCT P 55311 HedTsiHas u ra3zoBas npombllLneHHocTb. CoopyxeHWs HedTerasonpoMbICNoBbIE MOpP-
ckune. TepMUHBI 1 onpegeneHus

FOCT P 58771 MeHemXMeHT pucka. TEXHONOTMM OLIEHKN pUcKa

rOCT P 59299 (MCO 13628-3:2000) HedTaHaa v rasoeas npomeiwneHHocTe. MpoekTupoBaHue u akce-
nnyaTtauus cucteM nofsBogHon fobbiun. HYacTte 3. CUCcTEMbI MPOXOLHbLIX BbIKMOHLIX Tpybonposoaos (TFL)

rOCT P 59304 Cuctema noaeogHon gobbiun. TepMUHEI 1 onpegeneHuns

rOCT P 59305—2021 (MCO 13628-1:2005) HedTaHasa n razoBas NpombILNEHHOCTb. NpoeKkTMpoBaHue
W 3Kcnnyatauus cucteM nogBogHon fobeiun. Hacte 1. Obwune TpeboBaHusa u pekomeHgaumum

rOCT P 70842 (MCO 13628-8:2002) HedTsiHas 1 rasoBas MPOMBbILIEHHOCTL. MpoeKTMpoBaHMe |
akcnnyatauusa cMcTem nogBogHon aobbiun. Yacts 8. MHTepdenchl AUCTAHLMOHHO yNpaBnsieMblX YCTPOUCTB
(OYY) B cuctemax nogBoaHoN 4o6bI4n

FOCT P 71160—2023 (MCO 13628-6:2006) HedTsaHas u razoras NpoMbILLNEHHOCTL. [IpoekTupoBaHue
N 3KcnnyaTtauMs cuctem nogBogHon gobbiun. YacTte 6. CucteMbl ynpasneHusi nogsogHon 4obbivei

MOCT P NCO 13628-4—2016 HedTsaHas 1 razoBas NPOMbILLUNEHHOCTb. [TpOeKTUpPOBaHWE U 3KCNya-
TauWa NOABOAHbIX 3KCMNyaTauMoHHbIX cucTteM. HYacTtb 4. MNogBogHoe ycTbeBoe obopynoBaHMe U hOHTaHHas
apmartypa

rOCT P NCO 17776 HedtaHaa v rasoBas npomblwneHHocTe. Mopckue fo6bIvHbIE ycTaHoBku. Crnoco-
Bbl M MeToabl noeHTUgKaummM onacHoCTen U oueHKU pucka. OCHOBHbLIE NONOXEHUSA

rOCT P M3K 61508-1—2012 ®yHkumoHaneHas 6e30nMacHOCTb CUCTEM 3MEeKTPUYECKUX, SMEKTPOHHbIX,
nporpaMMupyemMbIX 3MEKTPOHHbIX, CBA3aHHbIX ¢ BedonacHocTbio. YacTts 1. OBwue TpeboBaHus

rOCT P M3K 61508-2—2012 ®yHkumoHanbHas 6e30nMacHOCTb CUCTEM 3MIEKTPUYECKMX, 3MEKTPOHHbIX,
nporpaMmMmnpyemMbIX 3MEKTPOHHLIX, CBA3aHHbIX ¢ BedonacHocTh. YacTsk 2. TpeboBaHusa K cuctemam

rOCT P M3OK 61508-4 ®yHKuMOHanbHas Oe30MacHOCTb CUCTEM 3MEeKTPUYECKUX, 3MEKTPOHHBIX, Npo-
rpaMMUpyeMbIX 3NEKTPOHHLIX, CBA3aHHbIX ¢ Be3onacHocThio. YacTe 4. TepMUHbI U onpeaeneHust

MOCT P M3K 61508-5 ®yHKkUMOHanbHas 6Ge30nacHOCTb CUCTEM 3MEKTPUYECKUX, SMEKTPOHHLIX, MpOo-
rPaMMUPYEMbIX 3NEKTPOHHbIX, CBA3aHHbIX ¢ BesonacHocTbo. YacTe 5. PekoMeHgaummn no npuMeHeHuno MeTo-
0OB onpefeneHus ypoBHeR NonHOTLI BezonacHocTr

MOCT P M3K 61508-6 dyHKkUMOHanbHast 6e30MacHOCTb CUCTEM 3MNEKTPUYECKUX, SMEKTPOHHbLIX, NpOo-
rpaMMUpPYEMbBIX 3MEKTPOHHLIX, CBA3aHHBIX C ©e3onacHocTel. YacTs 6. PykoBOACTBO MO MPUMEHEHWHD
FOCT P M3K 61508-2 n TOCT P M3K 61508-3

rOCT P M3K 61508-7 ®yHkumMoHanbHas 6e30macHOCTb CUCTEM 3MEKTPUYECKUX, 3MEKTPOHHBIX, Mpo-
rpaMmMUpyeMbIX 3MEKTPOHHbIX, CBA3aHHbLIX ¢ Be3onacHocTbio. HYacTk 7. MeToabl n cpeactea

rOCT P M3K 61511-1—2018 BesonacHocTb (byHKUMoHaneHasa. Cuctembl 6esonacHocTu npubopHbie
ONA NPOMbILINEHHbIX Npoueccos. YacTe 1. TepMuHbI, onNpeaeneHns U TexHM4deckne TpeboBaHma

MOCT P M3K 61511-2—2018 BezonacHocTb dyHkuMoHanbHasa. Cuctemebl BesonacHocTy npubopHbie
ONS MPOMBbILUTIEHHBIX MpoueccoB. YacTe 2. PykoBogcTBo no npumeHeHuto M3K 61511-1

FOCT P M3K 61511-3 BeszonacHocTe dyHKUMoHansHas. Cuctemsl 6ezonacHocTu npubopHble aAnsa npo-
MblILUNEHHBLIX MpoueccoB. Yacte 3. PykoBoacTBo no onpeaeneHud Tpebyembix ypoBHel nomnHoTel Besonac-
HOCTU

CM 378.1325800 Mopckue Tpybonpoeogsl. MNpaBuna NpoekTMpoBaHUs U CTPOUTENbLCTBA

MpumeyvyaHne — lNpu NOML30BAHUM HACTOALMM CTaHAAPTOM LienecoobpasHo NpoBepuTe OAeWCTBUE CCbINoY-
HBIX CTaHOapPTOR (CBOOOB NpaBwi) B MHGIOpPMaLUOHHON cucTeme obLuero none3oBaHMa — Ha oduumansHom cante Pene-
panbHOro areHTCTBa No TEXHWYECKOMY PErynMpoBaHMIO U METPOMOrMK B ceTn VIHTEPHET Unn no exerogHomy nHdopmMauu-
OHHOMY yKa3aTento «HaluuoHanbHele cTaH4apThl», KOTOPLIA ONyBnNnKkoBaH NO COCTOSHWIO Ha 1 AHBapSA TeKyLlero roga, 1 no
BbIMyCKaM eXeMecsa4HOoro MHopPMaLMOHHOro yKkasaTens «HauuoHaneHble cTaHgapTel» 3a Tekywwid rod. Ecnv sameHeH
CCbINOYHbIA AOKYMEHT, Ha KOTOPLIV AaHa HeQaTUPOBAaHHARA CChINKa, TO PEKOMEHAYETCA UCMONb30BaTe ASUCTBYIOLLYIO BEP-
CU1I0 3TOMO AOKYMEHTA C YYETOM BCEX BHECEHHBIX B AaHHYI0 BEPCUI0 U3MEHEHUA. Ecnv 3amMeHeH CChINOYHBINA AOKYMEHT, Ha
KOTOPbIM faHa AaTMPOBaHHasA CChIfKa, TO PEeKOMEeHOYeTCA UCMOoNb30BaTh BEPCHIO 9TOM0 JOKYMEHTa C YKa3aHHbIM Bbille
rogom yreepxxaeHusi (npuHATKA). Ecnn nocne yTeepxaeHns HacTOSALWEro CTaHaapTa B CCbINOYHBIN JOKYMEHT, Ha KOTOPbIN
AaHa gaTvMpoBaHHAasA CCbifKa, BHECEHO M3MEHEeHWe, 3aTpariBatoLlee nonoXeHne, Ha KOTopoe AaHa cebinka, To 310 Mnomno-
XeHue pekoMeHOyeTCcsa NPUMeHATL Bes yyeta JaHHOTro 3MeHeHusi. Ecnv cobinoyHbli cTaHgapT oTMeHeH 6e3 3aMeHbl, To
MoMNoXeHWe, B KOTOPOM [aHa CCbifiKa Ha Hero, pekoMeHZyeTcsl NPUMEHATE B YacTW, He 3aTparuBatoLLeit aTy cceinky. Cee-
AEHWA 0 AelCTBMU CBOAOB NpaBun uenecoobpasHo npoeepuTs B PegepansHOM MHMDOPMAUMOHHOM hoHAE CTaHOapToB.

2
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3 TepMUHBLI, onpeageneHns, CoKpaweHUs u 06o3Ha4YeHns

3.1 B HacToswwem cTaHgapTe npumMeHeHsl TepmuHbl no FTOCT P 27.102, TOCT P 55311, TOCT P 59304,
FMOCT P M3K 61508-4, TOCT P M3K 61511-1, a Takke crnefytouine TEPMUHLI C COOTBETCTBYHOLLMMM onpefe-

NeHnAMN:
3.1.1

Banuaauma: oaTBepxaoeHne NocpeacTBOM MpencTaBleHus 0OBLEKTUBHbLIX CBUOETENbLCTB TOro, YTO
TpeGOBaHVIFI, npejHa3Ha4eHHble OrnAa KOHKPETHOIo MCNonb3oBaHWA UITN NPUMEHEHWA, BbITIONMHEHLI.

MpumevyaHne — YcnoBus NpUMMeEHeHU MOryT ObITb peasnibHbIMU UM CMOAENMPOBaHHBLIMU.

[FTOCT 33272—2015, nyHkT 3.10]

3.2

BBOA B 3KCnnyatauuw: COGbIT]/IE, cbmcwpyrom,ee FrOTOBHOCTE M3OeNnnA K MCNnoNib30BaHWIO NO Ha3Ha-
YEeHWH N OOKYMeHTanbHO ohopMreHHoe B YCTaHOBMEHHOM nopaake.

M pupmMmeHaHne — ,D,ﬂﬂ cneunanbHbIX BUOOB TEXHWKW K BBOAY B dKCNNyatauyuio OONONHUTENBbHO OTHOCAT Noad-
roOTOBUTETIBHbIE paﬁOTbl, KOHTPOMNb, NPUEMKY W 3aKpenneHue n3genna 3a sKkcnnyatupywnMm nogpasgeneHmem.

[FOCT 25866—83, nyHKT 6]

3.1.3

Bepndmxauuﬂ: nO,D,TBep}K,EI,EHVIE nocpencTteomM npeactaBneHnA 06BbEeKTVMBHLIX CBWOETENLCTB TOrO,
YTO YCTAaHOBIEHHLIE TDESOBEHMQ ObINK BbIMOMHEHBI.

MpumeyaHune — [leaTensHOCTL NO NOATBEPKAEHWIO TPeBOBaHNA MOXKET BKIIOHaTh B cebs:

- OCYLLECTBIEeHWe ansTepHaTUBHBIX PacYeToB;

- CcpaBHeHWe cneunUKaLWMKU Ha HOBbIA NMPOEKT C aHamnorMyHoW JOKYMeHTauMen Ha anpobupoBaHHbIN NPOEKT;
- NpoBefeHue UCTbITaHNA U AeMOHCTPALIWIA;

- aHanu3s JOoKYMEHTOB [0 UX BbIMycKa.

[FOCT 33272—2015, nyHkT 3.9]

3.1.4 paBneHue oTKNoO4YeHuUn (shut-in pressure): [JaBneHue, usmepsieMoe OaTyMKaMu AaBneHUs npu-
SopHon cucTemel bezonacHocTr BUC3M, npy KOTOPOM NPOUCXOOUT 3aKpbITUe oTceuHoro knanada BUC3[ ans
3awuTel TpyGonpoeoda M 0GopyAOBaHUS CUCTEMbI NMOABOLHON O0OLIYU, PACTONOXEHHOMO HMXE MO MOTOKY
oTHocuTensHo BUC3M.

n pumedyaHne — I'Ipn onpegeneHnn gaBneHnAa OTKNKYeHWA HEOGXOAVIMD Y4UUTbIBATb NEPEXOOHbIE PEXUMbI,
BO3HUKaOLWLME NpKU 3aKpbITUKX OTCEYHOTO KrnanaHa.

3.1.5 UCTOYHMK NOBLIWEHHOrO AaBNEeHWA (OVEFDTESSUI’E SOUI’CE)Z O,EI,I/IH W HECKONbKO MCTOYHWMKOB
cbmom,u,a, B peasynerarte BO30ENCTBUSA KOTOpPbIX 3Ha4yeHne OaereHnsa B pr60r|p030,c|,e MOXeT NpeBbICUTE MakK-
CmManbHO OonNyCTUMoOe pa6oqee AaBleHne pr60|’IpOBO,EI,E 1M TeXHONMOTUYEeCKNX O6'b9KTOB, pPacnonoXXeHHbIX
HWXe MO NOTOKY.

n pumedyaHne — B kayecTBe MCTOYHMKA MOBLILLEHHOMO HAaBneHnA MOTYT BbICTYNatb ,D,OﬁblBalOLLlHe CKBa»XWHbI,
KOMnNpeccopHoe oﬁopy,qosaHMe, HacOCbl U T. O.

3.1.6

KoMnaHudAa-onepartop: f‘OpW,D,I/I‘-IE.‘CKOE nnuo (OpFaHVISEiLI,I/Iﬂ, KOMNaHWA, rpynna KOMMaHWA 1 T. Fl.), 0OCy-
WeCTBNALLEee SKCNNyaTtaunio KOMMNNeKca beHKLIMOHaJ'IbHO B3aMMOCBA3aHHbIX MeEXOYy coDOoil TEXHUKO-TEX-
HOMorM4yecknx oObEKTOB, npegHasHa4eHHoro ansa nobblun yrmeeogopoaoe M3 Hedp MOPCKOro MeCTtopoX-

neHus.
[FTOCT P 58218—2018, nyHkT 3.5]

3.1.7 makcumansHo gonycTumoe paboyee gaBneHue (maximum allowable operating pressure): Mak-
cumansHoe JaBlneHue, Npu KoTopom TpybonposBogHasa cucTema AomkHa paboTaTh B pexuMe HOpManbHOR
aKcnnyaTtauuu.
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I puMmevYyaHne — MakcumansHo gonyctumoe paﬁoqee AaBlneHne onpegendaeTca Kak pacyHeTHOe OaBlieHue 3a
BbIMETOM NONOXWUTENBHOTO O0NYCKa CUCTEMbBI PETYNMPOBKU OaBNeHWA.

3.1.8 nogBogHas BbLICOKOMHTErPMPOBaHHasA cUcTeMa 3alWTbl OT U3OLITOYHOro AaBeHUS;
BMC3[: MexaHnyeckas W/vnuM anekTpornapaBnuyeckas cuctema npoTMBOaBapWMMHOW 3alUMTbl, UCNOMb3ye-
Mas aons 3awuTbl NogBOAHOrO TpybonpoBoda M TeXHOMOrmdeckoro obopynoBaHWsA OT paspylleHus Bcrnen-
CTBUE BO3OENCTBMS MOBLILIEHHOMO AABMNEHUS.

3.1.9

npefoxpaHuTensHaa apmartypa (safety valve): Apmartypa, npeaHasHayeHHas Ans aBTOMaTu4eckon
3awuTel obopynoBaHua U TpyBoNpoBO4OB OT HELOMYCTUMOrO NPeBLILEeHUs 4aBneHus nocpencTeom cbpo-
ca u3bkiTka paboueit cpedbl.

[FOCT 24856—2014, ctatba 3.1.3]

3.1.10

npefoXxpaHUTenbHLIM KnanaH (safety valve): MNpenoxpaHuTensHas apmaTtypa, KOHCTPYKTMBHO Bbl-
NoNHeHHas B BUZE KnanaHa.
[FOCT 24856—2014, ctatba 5.5.2.3]

3.1.11 npousBoguTens (manufacturer); CTopoHa, koTopas COrmacHO AOrOBOPY HeceT pUaUYEecKyHo
OTBETCTBEHHOCTL 3a Ka4eCTBO M3roTOBMNEHUS U JOKYMEHTansHoe ohopMeHe roToBOM NpoayKumm.
3.1.12

cneumndmnkauua TpeboBaHun Kk GesonacHocTu (safety requirements specification). Cneundmkauus,
copepxallasn yHKUMoHanbHble TpeboBaHUs K yHKUMKM BesonacHocT MCH 1 CBSA3aHHBLIM C HUMW YPOBHSIM
nonHoThl 6Ge3onacHocTy.

[TOCT P MOK 61511-1—2018, nyHkT 3.2.72]

3.1.13

ypoBeHb NONHOTblI GesonacHocTu (safety integrity level): [McKpeTHbI ypoBeHb (MPMHUMAIOLLIWAA
OOHO M3 YeTbIpeX BO3MOXHbIX 3HA4YeHW), HasHa4aembln Anga dyHkuun 6esonacHocTu MNMCE v onpegensio-
wwmn TpeboBaHns K nonHoTe He3onacHocTy, KoTopas AomkHa BbITe gocTurHyTa peanuayemon MNCH.

MpumeyaHun

1 Yewm Bbiwe YIB, TeM HWXKE OxnOaeMasn CpefHsa BEPOATHOCTbL OTKa3a NPU HanWyuK 3anpoca AN pexyuma rno
3anpocy Mnv TeM HUBKE CPEOHAS YacToTa BO3HWKHOBEHUA OMacHLIX OTKA30B, MPUBOASLLMX K ONacHOMY COOBITUIO B pe-
XVMME C BLICOKOIW YacTOTOI 3anpOCOB UMK C HENPEPLIBHLIM 3aMpocoM.

2 CeAsb Mexay Lenesoi Mepoii oTkasos v YIE ykasana B Tabnvuax 4 n 51).

3 YIE 4 agnsetca cambiM BLICOKMM ypOBHEM NONHoTbl besonacHocTh; YBI 1 — caMbiM HU3KMM.

4 YT10Obl OTPa3UTL OTNUYMA B TEPMUHOMOTMK, MCMOMNb3YEMOW NPW ONMCaHUKU TEXHONOIMMYECKWUX NPOLECCOB, Onpe-
JeneHne gaHHoro TepMmMHa oTnMyaeTcs oT ero onpegenerHus B MOK 61508-4:2010.

[TOCT P M3K 61511-1—2018, nyHkT 3.2.69]

3.1.14 ycuneHHbIW yyacTok (fortified section): YyacTok TpyGonpoBoga, Ansi KOTOPOro 3Ha4YeHWe mak-
cUMankbHo gonycTuMoro pabodero AaBneHWA YCTaHOBIEHO HIDKE 3HaYeHus AaeneHus cpabateisaHna BUC3[
U BbILLE 3HAYeHUst MakcMManbsHo JonycTumoro pabodero gaeneHus yqacTka TpyGonpoBoaa, pacnonoxeHHoro
fanee no HanpasneHWo ABUKEHUA NOToKa.

3.2 B HacTosileM cTaH4apTe WCMonb30BaHbl Cleaylowmne CokpalleHns:

ACY Tl — aBTOMartM3vMpoBaHHas cUCTEMa YNpPaBleHns TEXHONOMMYECKMM NPOLLECCOM;
BMNC3[l — BbLICOKOMHTErpMpOBaHHAsA CUCTEMA 3aLLUTbI OT N3BLITOYHOrO AABNEHUS,;
ovyu — AWCTaHUWMOHHO ynpaenaemMbli UHCTPYMEHT;

KM — KOHTPONbHO-U3MepUTEnbHbIe NpMbopbl;

MMy — MOABOAHbLIA MOAYMb YNpaBneHus;

Nnce — npubopHas cuctema 6e30nNacHOCTY;

MNam — MOABOAHbLIA 3MEKTPOHHbBIA MOAYIb;

1) Tabnuusl 4 u 5 npuseaeHsl 8 FTOCT P M3K 61511-1—2018.
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nac — nporpaMmupyemMasi aneKkTpoHHas CUcTema;
cng — cucTema NoABogHOM O00bIYHM;
con — CpeAcTBa OYUCTKM W guarHocTuku Tpybonpoeoga;
CTB — cneundurkaumnsa TpeboBaHnin K 6e30MNacHOCTH;
THMNA  — TeneynpaBnsieMblii HeoGMTaeMblii NOABOAHKIA annapar;
YTb — YpOBeHb NOMHOTEI 6E30MacHOCTY;
YTT — YPOBEHb TEXHWYECKUX TpeboBaHWN;
3X3 — 3NeKTpoXUMUYecKkasa 3almnTa oT KOPPo3uu;
HFT — OTKa30yCTOMYMBOCTL annapartHeix cpeacTs (hardware fault tolerance);
SFF — ponsa be3onacHeix oTka3or (safe failure fraction).
3.3 B HacTosLWeM cTaHgapTe MCnonb3oBaHbl criedyrlme obo3HaqveHus:
C — KONW4ecTBO Npegnofaraemblx cpabaTbiBaHWi (3aKpbITWIA) MCNONHWTENBHOTO ycTpoictea BUC3[
B rog;
L — OXMOAeMbll NPOEKTHBIN CpoK cnyxbbl ncnonHWTenbHOro ycTponctea BUC3[ (ner);
MTBF — cpefHee BpeMsi MeXAy OTKazamu (4MCno LWKITOB MEXAy OTKaszaMu);
PFD,, — CpedHss BEPOATHOCTb OTKa3a Npu Hanu4uu 3anpoca;
t — 3annaHUpOBaHHbIN MHTEpPBaN UCMNbITAHWIA,
i — WHTEHCUBHOCTb ONACHbLIX HEODHAapPYKMBaEeMbIX OTKa30B;
Aot — CyMMapHas MHTEHCUBHOCTb OTKa30B;
¥2 — dYHKLMSA pacnpeneneHus xu-ksagpar.

4 O6wmne nonoxeHus

4.1 3nemMmeHTbl cUCTEMBbI

4.1.1 BUC3[ senaetcsa cMCTEMON NPOTUBOABAPUAHONM 3aLlLMUTLl, 0becnednBarLLell 3aLMTy pacnono-
JKEHHbIX MOCIe Hee Mo HanpaeneHuo ABUKEHUSA MOTOKA CKBAXUHHOW NpoayKuun TpybonpoeogoB 1 obopyno-
BaHua Cl[ oT BO34eiCTBMSA MOBLILEHHOIO JABMEeHUsl B Cliydae BO3HWKHOBEHMWS HellTaTHOW CUTyauuu, pas-
BUTWE KOTOPOW MOXET NPUBECTH K aBapuu.

4.1.2 KOoHCTpyKUKS, XapaKTepucTukM 1 nogxodbl K akcnnyatauum BMC3[ gomkHbl COOTBETCTBOBATH
MOCT P M3K 61511-1, TOCT P M3K 61511-2, TOCT P M3K 61511-3. [1na paspabotkn CTb v onpegeneHus
ypoBHA nonHoTtel 6e3onacHoctn BUC3[ npu ee npoekTMpoBaHWM OomkHA BbiTe NpoBegeHa naeHTuduKaums
onacHocTel B npouecce akcnnyatauun CI1 v BeinonHeHa oLeHKa pucka ansa hopMupoBaHusa TpeboBaHui
K LOMOMHUTENBEHOMY CHUKEHWIo pyucka B cooTBeTcTBumM ¢ FOCT P M3K 61511-1—2018 (pasgen 8). MpoekTu-
POBLLMKOM JOMKHO ObiTe NOATBEPXOEHO, YTO B pesynerate npumeHeHnss BUC3[ puck, oOycnoBneHHbli no-
BbllUEHHbLIM JaBNeHWeM, UMeeT JONYCTUMOE 3Ha4YeHue.

4.1.3 BMC3[ moxeT ncnons30BaTbCA ANA KOHTPONS pasnuyHbIX UCTOYHMKOB MOBLILLWEHHOTO OaBreHus.
MpyMepamu TakMx CTOYHWKOB SIBMSAKOTCHA 3KCNNyaTaLMOHHbIE CKBaXMWHbI, NOABOOHbLIE HACOCHI, Y3Mbl NMOAKIHO-
yYeHus TpybonpoBOAOB C BLICOKMM AaBNeHMeM U T. 4. Tunoeas cxema ucnons3oBaHuss BUC3[ nokasaHa Ha
pucyHke 1.

4.1.4 TMNpw akcnnyataunn BUC3[ HeobxoomMmo yunTeiBaTb BO3MOXHOCTE M3MEHeHUs1 (ha30BOro CocTaBa
TpaHcnopTuMpyemoro dnwonaa B npolecce pa3paboTkm MecTopoxaeHus. Takke HeoOX0AMMO yYnTbIBaTb BIK-
SIHNe Ha pexXum notoka npodunsa Tpaccel TpybonpoBoaa. YkazaHHble hakTopbl U 0ByCNoOBNEHHbIE UMW He-
onpeneneHHoOCTU OOMKHbI BbITh y4TeHbI B Npouecce npoektuposanus BUC3[. Nepen noaknioYeHWeEM HOBbIX
CKBaXWH k akcnnyaTupyemon Cl1 nnbo BHeceHWeM B MPOEKT APYrMX U3MEHEHWI, cnocOBHbIX MOBNUATE Ha
CBOWCTBa TpaHcnopTupyemoro crnouga, HeobxoaMMo BbINOMHEHWe aHanvsa NS NoaTBepXXaeHus paboTo-
crnocobHocTn BUC3[ B nameHeHHbIX ycrnoBusix. Mpyn NpoekTMpoBaHUK Takke criegyeT yYuTbiBaTb CBOMCTBA
cpeabl Npu ucnbiTaHuax BUC3M.

4.1.5 Hwmxe no notoky nocne BWC3[ pacnonaraetcsd yCUNeHHbIA y4acTok TpybonpoBoda, Ha npoTs-
KEHUWM KOTOPOro JOIMKHO NPONCXOAUThL 3aTyxaHue uMnyneca aasneHns, copMnpoBaHHOro 3a BpemMs cpaba-
ThIBAHWUA OTCeYHbIX knanaHos BMC3[. MNpoTaxeHHOCTb 4aHHOTo y4acTka O0oMKHA onpenenaTbcst Ha OCHOBE
rTMOPOAMHAMMYECKNX PacyHeToB B YCNOBUSX HeEYCTaHOBKMBLUErocs aasneHus. Bpemsa cpabateiBanns BUC3[
W, KaK cregcTeue, aMniMTyda W ONUTEenbHOCTE UMMNyNbca AasneHns DyayT 3aBMCceTb OT XapakTepa noToka
dononga 1 BenuM4MHbl ra3acBoro dakropa.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/36
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70799-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68070
https://gostexpert.ru/gost/gost-70799-2023?utm_source=pdf&utm_medium=68070&utm_term=page

FOCT P 70799—2023

/)A
Mo

i P

13

2 3 11 12 14

1 — nnactoBbIA noua; 2 — 3anexb YrneBoJopoaoB Kak WCTOYHWMK NOBbIWEHHOro Aaenexus; 3 — BAC3[; 4 — MNMY; 5 — M3C,

pabotatouee no noruke 2003; 6 — AaTYMKKM AaBneHws/Temnepatypel; 7 — rUAPaBNMYECKUA akkymynaTop; 8 — knanadbl Ha

rmgpaBnuyeckon NMHUKM; 9 — oTcedHble knanaHel; 10 — wnaHrokabene cucTeMbl ynpaenenns; 17 — ycuneHHbI y4acTok Tpybonposoaa;

12 — TpybonpoBoa; 13 — 3anopHasa apmartypa Ha nnatdopmMe unu Bepery; 14 — TexHonornyeckoe obopygoBaHue, pacnonoXeHHoe Ha
nnatgopme unu bepery

PucyHok 1 — Tunoeas cxema ucnons3aosaHua BAC3[

4.1.6 PacueTHoe gaeneHue ONS YCUINEHHOro yyacTka TpybGonpoBoaa OOMKHO ObITh onpeneneHo Ans
KaXX4oro rnpoekta U MOXeT BapbMpPOBAaTLCH OT MaKCMManbHO OONycTMMoro paboyero gaBneHUs ocTanbHOR
yacTu TpybonpoBoaa OO pacyeTHOro AaBneHus 060pya0BaHKUs, PacnonoXeHHOro Yy UCTOYHWKA BICOKOrO AaB-
fieHvs (Hanpumep, aAnsi NO4BOAHON hoHTaHHOKM apMaTypbl). OTKas OT NPUMEHEHWA YCUIEHHOIO y4YacTka Tpy-
BonpoBoaa pomkeH ObiTb NOATBEPIKAEH pe3ynkTatamMmn rmapoaMHaMNYeCcKUX pacyeTos.

4.1.7 3a ycuneHHbIM y4acTKOM crnefyeT NPOTSKEHHbLIW yyacTok Tpyb6onpoeoda, MAYLWNWA OO MOPCKONA
nnatgopmbl UnNu GeperoBoro TexHonorvdeckoro komnnekca. Mpu BeIbope Tpacchl 3TOr0 y4acTka NMoMUMO
pe3ynsTaTtoB rmapouHaAMUYECKUX pacdYeToB HEOBXOAMMO y4YUThIBATbL pe3yneTaThl aHanuaa pucka, obycros-
JIEHHOTO MOBBILLEHHLIM OABNEHWEM, U BO3MOXHbLIE MEpPbl MO YMEHbLUEHWKO MOCNEACTBUN yKa3aHHOIo pucka.
Tpacca gaHHoro ydactka Tpybonposoaa gomkHa bblTb BbiDpaHa Takum obpasom, 4ToObl MUHUMU3NPOBATL
pUCK 4NA nepcoHana nnatdopMbl, MOPCKMX COOPYXEHWA U OKpYXalLlen cpeabl B Cryvyae BO3HUKHOBEHWUSA
aBapuu, BblaBaHHOM oTkaszom BAC3[.

4.1.8 lpn npoekTMpoOBaHMM MogknodeHns TpybonpoBoga K MOPCKOW nnaTgopme cUcTemMa MOPCKUX
pan3epoB AOMKHa BbITb CNPOEKTUPOBaHA TakMM 00pa3om, YTOOLI MpU BO3MOXHOM pa3pyLUeHUN MOPCKOro
paisepa BCMNeacTBUEe aBapUMHOro yBenuveHus AaBneHus BolOGpoc yrneBOooOpPOAOB MPOMCXOLMN Ha Makcu-
ManbHOM yZAaneHun oT TexHonormdeckoro obopyaoBaHmsa U MECT HaxoKAeHUsA nepcoHana nnathopmel.

4.2 XapaKTepuUCTUKM NpoayKuuun

MpoeKkTMpoBaHME BCEX CUCTEM, KOHTAKTUPYIOLLMX CO CKBAXWHHOM NMpOdyKUWeR, BKNovas BuIbop mate-
pUanoB 1 TEeXHOMOTMKM CBapKW, HeoBX0AMMO OCYLLECTBMATL C Y4ETOM CBOWCTB TpaHCnopTUpyeMoro crounaa.
HeobxoguMo yuuThbiBaTh (9a30BbIM cOCTaB rouaa, BENMUYUHY ra3oBoro qaktopa, BMarocogepxaHue, Ha-
NMyne MexaHM4eckux npumMecei, Koppo3MoHHO-aKTUBHbLIX COCTABMAKLLNX, COCTAB NoJaBaeMblX B CKBaXMHLI
XUMMWYECKMX PEAreHToB M Apyrue napaMeTpbl, XapakTepu3ayoL1Me NpoeKkT OCBOEHWS MECTOPOMXKAEHHUS.

4.3 Y4yeT BO3MOXHoOro otkasza BUC30

4.3.1 lMpw npoekTMpoBaHMK y4acTka TpybonpoBoga, pacnonoxeHHoro nocne BUC3[, cnegyeT y4nTthl-
BaTb BEPOATHOCTL ee 0TKasa. BoamoxHbl TpU cueHapus paszsuTua aBapum npu otkase BUC3[ v Beibopa co-
OTBETCTBYIOLUUX Mep Mo orpaHuyeHuno NocneacTBUN oTKasa:

- HEeKOHTponupyemblid oTkas. [pu peanuaayum 4aHHOro cueHapus NpouMcxoduT paspylueHue Tpybonpo-
BOJa C BLIBPOCOM ero coaep:KuMoro B okpy>xatowyto cpeay. ClMN nomkHa BbiTe CNpoekTMpoBaHa Takum obpa-
30M, 4TOBbl MMHMMW3NPOBATL BEPOATHOCTE HEKOHTPONMMPYEMOro 0TKa3a, Npu 3ToM pa3pyleHne Tpybonposo-
4a, B criy4ae HacTynneHus yKaszaHHOro cobbITis, JOMKHO NPONCX0ANTE Ha 3apaHee onpeneneHHoM yyacTKe,
WCKIoYaloLLleM HeraTMBHOe BO3AenCcTBMe arapui Ha Apyrie obbekTbl. HamBbiCLIWA NpuopuTeT 4oMmKeH ObiTh
OTAaH 3alMTe YenoBevyecKkon XuaHn. Heobxogmumo paspaboTtaTbk NNaH NUMKBUMOALMK aBapun;

6
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- KOHTpOMMpYyeMbI 0TKa3 C orpaHMyeHneM Beibpoca TpaHcnopTupyemMoro nonaa. B gaHHom criyydae B
Cl[ gomkeH 6bITh NpeaycMOTPEH MexaHW3M cbpoca gaBNeHWs BO BHELIHIOW cpefy, KOTOPbIA NO3BONAET MU-
HUMKU3NpOBaTL 00beM Beibpoca. JomkeH ObiTh paspaboTaH NnaH NUKBMAALWM aBapuu, BKITHOYAKLWMA Mepbl
no ycTpaHeHWo NOCNeaCcTBUIA aBapumn ONs OKpYKatoLlel cpeab;

- KOHTpoOnupyemblil 0Tka3 0e3 Bblbpoca TpaHcnopTupyemoro dniouaa. B gaHHOM cnydyae NpoekToMm
npegycMmatpuBaeTcs MexaHuam cbpoca cromaa B cneynanbHyl eMKOCTb, YTO UCKMoYaeT BbIOpoC B OKpy-
)atowyto cpeny. O6bem ykaszaHHOW eMKOCTW AormkeH ObiTe onpegeneH B npouecce npoektupoeanus Cr.

4.3.2 Bbibop npoekTHbIX peweHuid ans TpybonpoBoga, pacnonoxeHHoro nocne BUC3[, cnegyet ocy-
LLeCTBNATb HA OCHOBE aHanuaa noTeHuWanbHbIX nocneacTenin otkasa BUC3 takum obpasom, 4tobbl Bbino
obecnevyeHo MakcMManbHOe YMeHbLUEeHWe NOCMNeACTBUIA OTKaz3a.

4.4 OnacHoCcTb TeXHOMNOrM4yeckKoro npouecca U aHanu3 pUuckKkoB

4.4.1 PeweHuve o npumeHeHun BUC3[, gomkHO OCHOBLIBATLCHA Ha pe3ynbraTax Ka4eCTBEHHOMO U KOmnu-
YECTBEHHOrO aHanusa pPMCKOB, BbINOSIHAEMOro B COOTBETCTBMM C HALWOHaNbHLIMW cTaHgapTaMn, HanpumMmep
FOCT P 58771. MNpu npoBegeHUn aHanu3a pUCKoB TpebyeTcs onpenennTb YacTOoTy HACTYMNMNEHUS ONacHo-
ro cobbITUS (MpPeBbILLEHUS MaKCMMansHoO OOMYCTUMOro pabodero gaBneHUsa B NOLBOOHOW CUCTEME) U Mephbl
©esonacHocTun (ucnons3aoBaHue BUC3 u T. 4.), obecneymBaloLie YMeEHbLUIEHWE BEMUYWHBI NOCMEACTRUIA O0
YPOBHSA NpUeMIeMoro 3Ha4yeHunst pucka.

4.4.2 Ka4ecTBeHHbI aHanua pUCKOB Heobxoaumo BbINONHATL ¢ ydyetom [OCT P UCO 17776 n
FOCT P 51901.23, ucnonb3ays, Hanpumep, MeToA MAEeHTU(UKALUA ONacHOCTEN.

4.4.3 AHanua onacHocTel TEXHOMOrMYecKoro npolecca HeobxoauMO NPOBOAWUTL C YYETOM MpUIoxe-
Hus 1 k PegepanbHbIM HOpMaM U NpaBMnam B obnacTu NpombIlLIneHHon besonacHocTu [1].

4.4.4 TlpUMEHWUTENBHO K paccMaTpuBaeMoMy TEXHOMNMOrM4YEeCcKoMY Mnpoueccy B Ka4ecTBe ONacHOCTU He-
obxogMmo paccmaTpuBaTh MpeBbIlEHME MaKcuManbHO AonycTumoro pabodero gaeneHus B TpybonpoBoge
M nocredywLlmnin oTkas obopyaoBaHUs, PacroNOXEHHOro HWXKE MO MOTOKY, NOTEHUWanbHO MPUBOAALLMA K
BO3HWKHOBEHMIO yTeukn yrmesogoponoB. CBA3aHHbIN C OMacHbIM COObITUEM PUCK XapakTepuayeTcsi BEpOsT-
HOCTBH BO3HMKHOBEHUS MOBLILIEHHOrO AaBNEeHUs 1 NocneaCcTBUAMK B BUae oTkasa obopynoBaHus.

4.4.5 KonuyecTBeHHLI aHanu3 pUCKOB criefyeT BhINONHATE B cooTBeTcTBuMM ¢ FTOCT P M3K 61511-1,
MOCT P M3K 61511-2, TOCT P M3K 61511-3 (Hanpumep, HeobxoQMMO NPOBOAUTL aHamnM3 CroeB 3aluThl).
[MoporoBble 3HAa4YeHWA puUcKa onpeaensoT UCXOQA U3 3HaYeHU, YCTaHOBMNEHHbIX Ha430PHbIMKW OpraHaMu unu
KOMMaHWen-onepaTopoM, ecrv K HUM yCcTaHoBNeHbl bonee xecTkue TpeboBaHus.

4.5 Bui6op 1 onpefeneHue ypoBHS NONHOTLI Ge3onacHocTH

4.5.1 YpoBeHb nonHoTbl Be3onacHocTu (YIB) siBnAeTcs LeneBod Mepol OTKas3oB Ans gyHKUMM 6es-
onacHocTu MNCB. YIMB Bhipaxaetcs B ypoBHaX oT 1 go 4, 3HayeHWs KOTOPbIX AnA @yHKUMKM 6e3onacHocTH,
paboTatwen B pexmme HM3KOW MHTEHCMBHOCTKU 3anpocoB, onpegenersl B TOCT P M3K 61508-1—2012
(Tabnuua 2).

4.5.2 3nauvenne YINb ona BUC3[ nomxHo BbiTh ONpedeneHo ¢ y4eToM MUHUMansHo gonyctumon HFT
B cooTBeTcTBMM C 5.5.10 nnbo pacyeTHbIM METOAOM Ha OCHOBE KONMUYEeCTBEHHOWM OLEHKU Cy4alHOro otkasa
B cooTBeTcTBUM ¢ TOCT P M3K 61511-1—2018 (nogpazgen 11.9).

4.5.3 lpw onpegeneHuun YTE ana BUC3[ cnegyet yunThiBaTbL Hanu4uMe B TEXHONOIMMYECKOW cxemMe [0-
NOMHUTENbHBIX CpeacTB 6e30NacHOCTH, KOTOPLIE MOTYT BKMOYaTb:

- pene, cpabaTkiBalLlee NPU NpeBbILLEeHUM OaBNeHUs, pacnonoXeHHoe Ha nnatdgopme Unu beperosom
TEXHOMOrM4YecKkoM KOMMIeKce nepea KnanaHoMm OcTaHOBa TEXHONMOINM4YeCcKoro npouecca;

- pene, cpabaTkiBatolLee Npu NpeBbILIEHUN OaBMNEHUS, YCTAHOBMNEHHOE Y KaXJ0ro UCTOYHWKA BEICOKOTO
nasnenus nepen BUC3M;

- NpefoxpaHuTenbHbIA KNnanaH, pacnonoXeHHbl neped KnanaHoM OCTaHOBA TEXHOMOTMMYECKOro npo-
Lecca, paccYMTaHHbIN Ha 06beM BO3MOXHOW yTedkn nnbo Ha NonHbIA pacxod nounaa;

- UCMNonNb3oBaHWe crneuuanbHbiX MPOEKTHLIX PEeLUeHWA, HanpumMep NpUMMeHeHWe MOPCKOro pansepa c
yBEMNUYEHHOWN TONLWMHOW CTEHKM.

4.5.4 Ananus YIB, kak npaBuno, BeINOMNHAETCA C no3nunn obecnevyeHus TpeboeaHnin BeszonacHocTy,
0 HaKO BO3MOXHO JOMOMHUTENBHO NPOBOAWUTL OLIEHKY BIVMSHWS OTKasa yHKUMK 6e30MacHOCTM Ha OKpYyKato-
Wwyr cpeay nubo Ha 3KOHOMMUYECKME NMoKasaTenu npoekta. B aTom cnyyae B Ka4ecTBe OCHOBLI ANs MPOEKTU-
poBaHWs BblOMpalT MakcuManbHoe 3HadeHune Y6, nonyyeHHoe npy paccMOTpPeHuK Bcex (pakTopoB.
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4.6 Cneundrukaumm TpeboBaHMM kK 6e3onacHoOCTU

4.6.1 O6wWwmMe nonoxeHuUs

4.6.1.1 CTb aBnatoTca pernaMeHTUpPYLWNUMN OOKYyMEeHTamMu Mpyu NPOEKTUPOBAHUM WU Banujauuu
BMC3[ B cooTBeTcTBUM C TpebOBaHMAMMU U TEXHUYECKUMW YCIIOBMAMM MPOEKTa M OCHOBOW O715 KOHTPOA
skcnnyatauunoHHeix napametpoe BUC3[ B npouecce skcnnyatauuun. Cneumdukaymm TpeboraHmi k besonac-
HOCTW AorkHbl oTBedatb TOCT P MOK 61511-2—2018 (pasgen A.10).

4.6.1.2 TpeboBaHusa 6e30MNacCHOCTU OOMKHLI ObITh YCTAHOBNEHLI B pe3ynsraTe pacnpedeneHus yHk-
umin 6esonacHocTu NCB 1 onpegeneHbl B XoAe aHanu3a onacHOCTer U PUCKOB.

4.6.1.3 B pamkax ynpaBneHust U3MEHEHUSIMW Ha BCEX CTaguax Xu3HeHHoro uukna BUC3[, ot paspa-
BOTKM KOHLIENLUMY A0 BLIBOAA M3 3KCNNyaTauumn, AOMKHO BbiTe obecneyeHo perynapHoe obHoeneHune CTB.

4.6.1.4 CTH pomkHa BKNOYaTb CnefyoLLy MH(popMaL Mo ¢ yKazaHWeM CChINIOK Ha e MCTOYHUKM:

a) onucaHwe TEXHOMOTMMYecKoro npouecca (BKMNYas pacyeTHble 3Ha4YeHVs AaBneHust Ang Bcex ydacT-
KoB TpyBonpoBoga) v KpaTKoe M3NOXKeHWe 0THETOB, COAepKalluX cLueHapvuu MAEHTUPULMPOBAHHbLIX ONacHbIX
COObITHH;

6) onucaHue dyHkumin 6ezonacHocTn NCH (c y4eToMm cleHapueB pa3BuTus onacHoro cobwiTus), ycTa-
HaBNMBaLMX PYHKUMOHANLHYI0 CBA3b MeXOY BXOAHbIMWU W BLIXOOHLIMK NMapaMeTpaMu npouecca, BKNoYas
NOTUKY, MaTeMaTu4eckne (PyHKLUM 1 paspeluarlline curHansi;

B) YPOBEHb MOIMHOTEI BE30MacHOCTY Y BEPOSITHOCTL OTKA3a MpY HANUYMK 3anpoca ANs Kaxaon yHKL MK
BesonacHoctu MNCE;

r) nokasatenu npoueccos BUC3[, HopmankHble paboune pexuMbl U JOMYCKU AN YCTAaBOK 3aLLMUThl Ha
OTKITHOYEHne;

4) BeaonacHoe coCTosIHWE Npouecca Ana Kaxaon aeHTUduLMpoBaHHoN cyHKUuK BesonacHocTtu MNCBH,
WCTOYHMKM 1 4acTOTy 3anpocoB;

e) Bpems cpabaTeiBaHua BUC3[, Heobxoovmoe ANS MCKIOYEHUS BO3HUKHOBEHUSA U Pa3BUTUS MOTEH-
LManbHON aBapuu;

x) TpeboBaHus K noBTopHomy nycky BUC3[ nocne cpabatbiBaHus;

n) TpeboeaHus K nepexcgy BUC3[ B 3akpeiToe (De3onacHoe) COCTOSHWE NpKU NoTepe aHeprocHabxe-
HWA CUCTEeMbI, a TakkKe NPy 0TKase CUCTEMbI CBA3M;

K) TpeboBaHus K cbpocy, brnokupoBkam, obxogy ONOKMPOBOK M OCTAHOBY B PYYHOM pexMMe, BKMK4Yas
OTMEHY YCTaHOBMEHHLIX PEXWMOB;

n) 3akni4yeHWe O BO3MOXHbLIX MpoLeccax BO3HWKHOBEHWS OTKa30B MO OOLeW NpuYMHe, TakuxX Kak
KOpPpPO3usl, BO3HUKHOBEHWE NPOBKOBOro pexunma notoka, HapylleHue SHeprocHabxeHus U T. 4.;

M) Tpebyemble OEMCTBMA NPU AMArHOCTUPOBaHMW ONAaCHbIX OTKa30B;

H) TpeboraHuMa Kk nycky 1 nepesanycky BUC3[;

n) B3aMMOOEWCTBME C OPYTMMW CUCTEMaMW KOHTPOMNHA TEXHONOTMYECKUX MpPOLECCOB M CUCTEMaMM
Be30nacHocTu;

p) TpeboBaHMA K NPOBEAEHUI0 UCMLITAHWUN;

c) TpeboBaHWsA K 4acToTe NPOBEOEHMA WUCMbITAHWA, BEPOATHOCTU OTKasa MNpW Hanu4vmM 3anpoca M
cpegHein HapaboTKK 00 NOXHOrMO 0TKa3a;

T) OOMONMHWUTENbHYI MHOPMAaLWIO B COOTBETCTBUM C MPOEKTHBIMUW PeLUEHUSMN.

4.6.2 NMpubopHasa cuctema 6ezonacHocty BUC3[

B kauyectBe NCB BNC3[ gpomxHa ncnonb3oBaTbcs aBTOHOMHAsA cucTema be3onacHOCTU ¢ yrnpaBnsio-
wei paboton BUC3[ nokanbHOM NOrMYeCKON CUCTEMON, BKITIOYaKOLLas cneayowmne anemMmeHThl:

a) cucTemy He3aBUCKMMbIX OATYMKOB OaBMNeHUs B TpybonpoBoae;

B) BbICOKOUHTErPUPOBAHHYH MOrMYECKY YNPaBMsoLL Y0 NOACUCTEMY;

B) pe3epBHble OTCEYHbIE KnanaHbl (MCMOoNMHUTENbHbIE YCTPOWCTBA, ABnAlLwmecs bapbepamun);

r) cuctemy cbpoca ons npeoTBpalleHns apToMatudeckoro oTkpbiTusi BUC3[ nocne cpabaTbiBaHus;

4) NMHWIO CBSA3W M JoNonHUTenbHoe obopydoBaHue, HeobxoaMMoe Arst KOHTPOMS COCTOAHWMSA W UCTbI-
TaHua BNC3/.

KoHcTtpykuma BUC3[ pomxkHa obecneymBaTbh BO3MOXHOCTb Aoctyna k anemeHtam [CHB ¢ uenbio mnx
W3BMNEYEeHUs Ans TEXHUYECKOro 0BCNYyXUBaHWUA U pEMOHTA.
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5 lMpoekTupoBaHue

5.1 OcHOBHbIe NONoOXeHus

5.1.1 JaBneHune OoTKNH4YeHUA

Mpu npoekTupoBaHum BMC3[ gomkHO ObITb OnNpedeneHo 3HavyeHWe OaBMNEHWsa OTKMH4YeHus. Pacuer
0aBNeHWs1 OTKITIYEeHWUsl JOMKeH NPoBOAMTLCS C MCMOMb30BaHMEM NporpaMmHoro obecnevyeHus, npegHasHa-
YEHHOro ONns MOAEenMpPOBaHWSA NepPexoaHbIX NPOLEeCcCoB B rMapaBnNUYeckon cuctemMe, ¢ yHeTOM BO3OENCTBMIS
OT BOMHbI fa@BneHus (rMapoyaapa) v 4aBneHus B 3aKpbiTOn cucteMe nocne cpabateiBanna. [ina npoeeneHus
pacyeToB MOryT noTpeboBaTbCcA AaHHbIE O NNACTOBbIX YCNOBUAX nionaa, KOHCTPYKLMW CKBaXWH W YCTbEBOIO
obopynoBaHus, napameTpax TpyOHOW BCTaBKM mMexay (POHTaHHOW apmaTtypoi, TpyDOOnpoBOAOM UMM MaHu-
¢donbaomM M T. 4., ucxoas us dpaktnyeckon cxembl CM. [JaeneHwe gns pasnuuHbix yvactkoB Cl1[ nocre
cpabatbiBanus BUC3[ cnenyeT onpenensTth ANs Bcex cTaguin pa3paboTku MecTopOXOeHNUs.

5.1.2 TexHuyeckue napameTpbl BUC3[ Heobxoaumo onpefensite ¢ y4€TOM NPOrHO3HOTO 3HAYEHMA ra-
30BOro dakTopa NpoayKUWKM CKBaXWH Ha MPOTSKEHWMM BCEro CPOKa 3KCnnyaTauun cucteMbl. Bce anemeHThl
BWC3[, nogeepKeHHble BO3geNCTBUIO JoObiBaeMoro dnovaa, JOMKHbI ObITe CNPOEKTUPOBaHbI C YYETOM €ro
KOPPO3MOHHbLIX CBOWUCTB W TEMMNepaTypHLIX NapameTpos.

5.1.3 lNpoekTHbie NnapameTpbl Tpybonposoga Ao To4ku yctaHoBkM BMC3[ u TEXHONOIrMYecKkUin pexum
ero aKcnnyartauun, BKnovas pabodee gaeneHve 1 pacxoq orouvna, NpuHaToe Bpems cpabaTbiBaHWs OTCEHHOMN
apMartypbl, ABNAKTCH UCXOOHLIMW OaHHLIMKU Npy npoekTupoBaH BUC3[. Mpu onpegeneHMn MakCumarnsHo
JonycTMMoro paboyero faBfieHWs U KOHCTPYKTUBHbLIX NapamMeTpoB y4acTka TpybonpoBoaa, pacnofioXeHHoro
nocrie cucTeMbl, MOMUMO TpebOBaHNN HALMOHAMLHBIX CTAHAAPTOB Ha MPOEKTMPOBaHNE MOPCKUX TpybonpoBo-
J0B HeobxoauMo yuuTbiBaTh TpeboBaHMS K onpegenerHnio gaeneHua otknoderns BUC3 no 5.1.1. Utoroekie
NPOeKTHblE NapamMeTpbl AaHHOTO y4acTka Tpybonposoga 4oMmKHbl ObiTh NepegaHsl NPOEKTUPOBLLMKY M NPOK3-
soauTento BUC3[] 3akazunmkoM cucTeMbl.

5.1.4 Tlpwn npoektupoBaHuu BUC3[l cnegyeT oueHUTL BO3MOXKHOCTL 06pa3oBaHnA ruapaTtoB Ha y4acT-
ke nocne BUC3[ BcneacTeue HapyLleHUs TEXHONOrM4Yeckoro pexxuma. MNpu noaTeepxaeHny pucka obpasosa-
HWS TMOPATOB CreadyeT NPOBECTM pacyeTbl AMHAMUKA U3MEHEHWA daBrneHns B TpybonpoBoae npu nepexkpbiTum
ceveHus. Pe3ynkTaThl yKaszaHHbLIX pacyeToB AOMKHbl ObiTh MCMOMb30BaHbLl ANs onpegeneHusa TpeboBaHuni K
BpeMeHn cpabatbiBaHnsa BUC3[ ¢ uenbi MCKMIYEHWA MPEBbLILLEHUS MaKCcMManbsHo gonycTumoro paboyero
AaBneHns Ha yvacTtke TpybonpoBoga mexay BUC3 u mectom obpasoBaHusa rugpaTHON Npobku.

5.1.5 CeefeHunsa 0 NapaMeTpax OKpyxatlolen cpedbl B paiioHe yctaHoekn BWUC3[ onpegensioTtcs npo-
EKTUPOBLLMKOM B XOe NPOEKTUPOBAHUA B paMKax NpoBeaeHUs1 KOMMNEKCHbIX MHXEHEPHbIX U3blcKaHui. Huxe
npencTaBnieH TUNOBOW MepeYeHb AaHHbIX, KOTOPbIA MOXET ObiTb pacluMpeH C y4eTOM YCIOBUIA KOHKPETHOIO
npoekTa:

a) rmybuHa Mopsa B TOYKE YCTAHOBKU CUCTEMBI;

6) CKOpOCTb MPWACHHLIX TEYEHWIA, 0Bpa3oBaHKe NOKanbHbIX BOPOHOK;

B) TemnepaTtypa BOAbl B TOYKE YCTAHOBKY;

) reoTexHW4eckue ycroBus gHa MOPS U NOKamnbHbIe CeACcMUYecKne yCrnoBums;

) napameTpbl MOPCKOW BoAbl (Takue Kak NNOTHOCTL, CONEHOCTh, COAepXKaHue cepoBoaopoaa U T. 4.);

e) ycnoBus, NPUBOAALLNE K BOZHUKHOBEHUIO OCOBLIX HArpy3ok;

) OLeHKa cMmelleHus ocu TpybonpoBoaa BCreACcTBME TEPMUYECKOTO pacLUMPEHNSI.

5.1.6 M3C, Bxoagswas B coctaB BUC3[, gomkHa 3anpewate 0bxon dyHkunm BUC3[ v gucTaHUmMoH-
HOe M3MeHeHWe HacTpoek cpabaTbiBaHna BUC3[.

5.1.7 BUC3[ moxeT ObiTb OTKMOYEHa NPUHYOUTENbHBIM NEPEBOAOM OTCEYHbIX KIlanaHoB B OTKPbITOE
nonoxeHue ¢ nomowbio THMA. Obxog MNMN3C nocpeacTBOM KOMaHL onepartopa AorkeH bbiTh 3anpeleH B
Lensax ucknwoueHus ownbok. MNepen oTKpeITMEM KNanaHoB ¢ nomMolbio THITA uHopmaums o nnaHnpyemblx
pabotax gomkHa 6bITe NepegaHa Ha nnatgopmy unu GeperoBo KOMMNMEKC ANS MPUHATUSA YCTAHOBMEHHLIX
Mep ©e30nacHoCTH.

5.1.8 [OomkHa ObiTb NpegycMoTpeHa BO3MOXHOCTh NepeBoda oTceyHbIX knanaHoe BMC3[ B oTkpbiToe
NONoXeHne Npu SOCTUXKEHUM ycnoBuia akcnnyataumm CMNA, He Tpebyrowmx ncnonbaosarnna NMCB BUC3[.

5.1.9 KoHctpykuua BUC3[ pomkHa obecneymBatbh BO3MOXHOCTbL €€ PErynspHbiX UCMNbITAHUA B LIENAX
NoATBEPXKAEHUS (hYHKLMOHAMNBHBIX MAapaMeTPOB U KOHTpons paboyero cocTosaHUA. MIHTepBan Mexay ucneita-
HUSIMW OOMXEH COOTBETCTBOBATL pe3ynsrataMm aHanuaa YIb BUC3[.

5.1.10 MunHMManeHbIA NepeveHb Nokasarenemn, noanexalwux nposepke, npueeneH 8 5.1.10.1—5.1.10.4.

9
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5.1.10.1 WcnbiTaHne gaBneHNEM BHYTPEHHEN cpefbl/KOHTPONb repMeTUYHOCTU. [JomkHa BbiTh nokasa-
Ha cnocoBbHOCTbL CUCTEMbI YAEPXKMBATL B 3aKPbITOM COCTOSHUW MakcumanbHoe paboyee gasneHue B Tpybo-
NnpoBoAe Npu AOMYCTUMOM YPOBHE yTeukWu. VIHTepBan mMexay npoBepkamu onpenensercs ougeHkon YIMb nnu
HOpPMaTUBHbIM TpeboBaHMEM.

5.1.10.2 KoHTponb BenuuuHel ytedku. KoHcTpykuna BUC3[ gomkHa BKNwYaTb CPeAcTBa U3MEPEHMS,
obecne4nBaloLL e KOHTPOIb BENUYMHbBI YTEYKN Yepes 3akpbiTyto cuctemy. [MNpu onpegeneHun makcumanbHOM
BENMUYMHbI YTEHKM HeoDX04MMO OLeHMBATh KPaTKOBPEMEHHOe 1 ANUTeNbLHOe 3akpblTue cuctemsl. Heobxogu-
MOCTb NPOBEaEeHUst UCTIbITAHWIA ONpenenseTcs KoMNaHWe-onepaTopom ¢ y4eToM HOPMaTWBHbIX TpeboBaHui.

5.1.10.3 KoHTponb gaTtyvkoB faeneHus. [JomkHbl BbITe NpeaycMoTpeHbl CpeacTBa ANSA MPOBEPKU Kak
MWHWMMYM OOHOIO AaT4yMKa OTHOCUTENLHO TECTOBOrO UCTOMHMKA OaBneHusa (Hanpumep, NUHUMKM Nogavv WMHrU-
BbuTtopa). NokasaTtens gaesneHusa B BUC3[, nuamepeHHblii KOHTPONMpyeMbIM aTYMKOM, CrefyeT CPaBHUBATDL C
nokasaHuAMK ocTanbHbIX AaTtynkos gasnenus BUC3[ B xoge akcnnyataumn ansi NoATBEPXAEHWSA, 4TO Oart-
YMKM DYHKLMOHWMPYIOT Haanexawum obpasom.

5.1.10.4 WcnbiTanne knanados BUC3[ npy 4acTUYHOM M3MEHEHWMW NONOXKeHUA. TecTUpoBaHue knana-
HOB MOXET OCYLLEeCTBMATLCA NMOCPEACTBOM YaCTUYHOIO M3MEHEHMWs MOMNoXeHua ¢ obecnedyeHnem obpaTHON
CBSA31 O BENUYKMHE NepeMelleHns. McnbiTaHue knanaHa npyu HeMmonHoM xofe obblYHO paccMaTpuBaeTcs B Ka-
yecTBe (PYHKLMOHANBHOIO UCMLITAHWUSA, MO3BONSALLENO BbISBUTL TONBKO YAaCTbh BO3MOXHbBIX HEWUCMPABHOCTEN.
BbifsBneHHble HEMCNPABHOCTKU NoANexarT aHanu3y BUA0B, MOCNEACTBUA U KPUTUYHOCTM OTKA30B.

5.1.11 B npouecce akcnnyataunu BUC3[ onepaTtopy AoMKHbI ObITb AOCTYMNHbI, KAk MUHUMYM, cregy-
oLe gaHHble:

a) nokazaHws aaTyuvka JaBINeHus;

6) WHopMaLKMa o COCTOSIHUM OTCEYHOrOo KranaHa (McnonHuTensHoro yctponctea) BUC3M;

B) nHdopmauusa o nepexoge BUC3[ B 2akpbiToe cOCTOSHWE, O TekyweM cocTosaHun [M3C 1 BO3HUKHO-
BEHWW aBapUUHOW CUTYaL WM.

OcHOBY MHHOPMALMKA O COCTOSHUWM CUCTEMbI OOSMKHbI COCTABNATE Pe3ynbTaThl U3MEPEeHNUst (hakTUHEeCKM
M3pacxXoAoBaHHOW 3HEPTUM UCMOMHUTENBHOrO MeXaHuama, a He NocneaHAsA BbiNoMHeHHas KoMaHaa.

5.1.12 OtknoueHue (cpabateiBaHue MN3C) gomkHO BbITE hUKCUpyeMEBIM COCTOSIHUEM, AMsi BO3BpaTa
BWC3[ B oTkpbITOe cOCTOAHME HEODBXOAUMMO BLINOMHEHWE NPAMOMA KOMaHAkbl onepaTtopa.

5.1.13 OnepaTop AOMXEH NMETbL BO3MOXHOCTb cbpoca cocTosaHua NM3C n ynpaBneHnsl OTCEYHBLIMU KNa-
naHaMu Ha OTKPbITUE/3aKpbiTUE TOMbKO MpK AOMYCTUMbIX MOKasaTensax AaTtynko gaeneHus BMC3[M. Onepa-
TOp He OOMMKEH MMEeTb BO3MOXHOCTU cbpoca cocTosiHuA MIC (Bo3BpalleHUsl B UCXOOHOE COCTOSIHWE), eCrnu
perucTpupyemoe gatyukaMmiy AaBneHue B CUCTEME MNpeBbILIaeT AaBneHue OTKMIYeHUs.

5.1.14 MNM3C pomkHa obnagate yHKUWEN CAMOOUATHOCTUKM M BO3MOXHOCTLI) HAMNPaBnsTb OTYET O CO-
ctoaHum [N3C Ha obopynoBaHne CUCTEMI yNpaBNeHWs, pacnonoxeHHoe Ha bepery unu nnatgopmMe, a Takke
B ACY TT1 BepxHero ypoBHS.

5.1.15 Konctpykuua BUC3[ gomkHa obecne4nBaTth ee paboTy ¢ 3a4aHHbIM YUCITOM LIMKIOB 3aKpbiTus/
OTKPLITMA Ha NPOTSKEHUM NPOEKTHOTO CpoKa 3KcnnyaTtauMm npu obecnevyeHnn pernaMeHTHOrO TeXHUHYeCKoro
obcnyxunsaHus. NMpoekTHOe Y1CNo UMKIOB cpabaTbiBaHMsA JOMKHO NpeBbillaTh Kak MUHKMMYM B 10 pas yncno
3annaHUpoBaHHEIX UCMLITAHWUIA C 3aKPLITUEM KIanaHoB CUCTeMbl, Heobxoaumoe ons noaTeepxaeHus ee YIb.

5.1.16 [Ons anemeHToB TpybHON 06853k BUC3[ moxeT 6bITh ycTaHoBneHo TpeboraHne obecnevyeHus
NPOXOXAEHWUA CPEACTB OYMCTKM U AMarHocTuku Tpybonporoda. Heobxoanmo yumTbiBaTb BO3MOXKHOCTE Mona-
OaHWA OTNOXEHUA Ha JaT4uKU U B OTBOAbLI TPYD MeHbLIero guameTtpa npy npoxoxgeHun COL.

5.1.17 KoHctpykuua BUC3[ pgomkHa obecneuyrBaTs BO3MOXHOCTL BGe3onacHoro cbpoca gaeneHus a3
TpyOHOI 0BBA3KM CUCTEMBI 40 OTCOEAMHEHWUS (PUTUHIOB, MOZYMen U T. 4.

5.1.18 [lpu HanM4MK pyucKa NPUCYTCTBUSA B TpaAHCMOPTUPYeMOM hrniouae MexaHU4ecKnx npuMmecen one-
paTtopoMm AOMKHbI BbITh YCTAHOBNEHBI COOTBETCTBYIOWMNE TpeboBaHus K oTcedHbIM knanaHam BMC3[ B coot-
BeTcTBUM ¢ TOCT P 51365.

5.1.19 KoHctpykuna BWUC3[ pomkHa obecneymBats BO3MOXHOCTb BbIMOMHEHWA paboT No TEXHUYECKO-
My 0BCNy}KNBaHWIO M PEMOHTY CUCTEMbI C ncnonb3oBaHueM THIIA ¢ yyetom Tpebosanun FTOCT P 70842.

5.2 Buabl oTKasoB

5.2.1 3nekTponuTaHue

MpoeKkTMpoBaHWEe CUCTEMBbl 3MEeKTpPonuMTaHusa HeobxoguMo OcylwecTBnsaTe B COOTBETCTBUM C
FOCT P 71160. OTkntoyeHne aneKkTponMTaHua (Unu NageHne HanpsXeHUs HUKe NOpOoroBoro 3Ha4eHns ) Jomx-
HO MPWBOAWTDL K 3aKPbITUIO OTCEYHbIX KnanaHos BUC3[.
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5.2.2 CucTeMbl CBA3MN

OTKas CMCTEMbl CBA3M HEe OOMKEH NPpUBOAWTL K npekpaweHuo BbinonHeHns MN3C BMC3[ paboynx
dyHKUMA. TMpouedypbl 3KcnnyaTauuy OOMKHbI NpedycMaTpuBaTh BO3MOXHOCTE ofnepaTopa akTMBMPOBAaTb
BMC3[ nocpeacTBoM OTKITKYEHUA NOOAYN INEKTPUYECKOA UMK TMaPaBNUYeCcKoi SHEPTUN.

5.2.3 3HeprocHabxeHue NpuBo4a KNanaHoB

5.2.3.1 MNogaBaeman 4yepes rmapaBnUyecKyto NMMHUIO Ha NPUMBOA KNnanaHa 3Heprua SormkKHa UCnonb30-
BaTbCA TONMbKO ANA OTKPLITUSA W YAEPXaHUA KnanaHa B OTKPbITOM COCTOSIHUW. 3aKpbITUE OTCEYHOro KnanaHa
LOIMKHO OCYLLECTBNATLCA 38 CHET SHEpPrvKk NoToKa UMK 3anuparLwen NpyKuUHbI.

5.2.3.2 Ycunue 3akpbiTus KnanaHa 4OMMKHO OblTb 4OCTATOYHbLIM ANS NEPEKPLITUA ceveHns Tpybonposo-
0a npuv aaenedHuun dnwownaa, pagHoM AasneHuto cpabartbieanna BUC31.

5.2.3.3 B koHcTpykumm BUC3[ nomkeH MCcnonb30BaTbCs HOPMarbHO 3aKpbIThlid OTCEYHOW KnanaH, 4To-
Okl B cnydYae BO3HWKHOBEHWS OTKa3a (BcneAcTBUe NocTynneHnsa komaHael [M3C unu oTknioYeHUs sHeprocHab-
KEHWUS) KnanaH aBTOMaTUYEeCKU Nepexoann B 3aKpbiTOe COCTOAHME.

5.3 Temnepatypa

5.3.1 Komnanunei-onepartopom CIM[ gomkHbl ObiTh yCTaHOBMeHbl TpeboBaHMa K pabounm Temnepary-
pam ang Bcero obopynoBaHus, Bxogsilero B coctae BUC3[. MNMpw onpegeneHuun pabounx TemnepaTyp He-
06x0AMMO yuWUTEIBATE TEXHOMOTMYECKME NapamMeTpbl, B TOM YMCMNE MpU UCMLITAHUAX U MOHTaXe CUCTEMbI, a
Takke napameTpbl okpyxawLen cpegsl. Ocoboe BHUMaHWE HEOBXOOUMO YOENSAThL 3NeMeHTaM CUCTEMBI, KO-
TOpble B npouecce paboTbl MOMYT BbIAENATH TEMMO U OKasbiBaTb BAMSAHUE HA TeMNepaTypHblA PeXUM APpYrux
3NeMeHTOB CUCTeMbI.

5.3.2 Komnanuneir-onepatopom BMC3[ nomkHbl BbiTe ycTaHOBMeHbl TpeboBaHWMA K knaccuduKkalmm
TemnepaTypbl knanaHoB B cooteeTcTBUM ¢ TOCT P MCO 13628-4. HeobxoguMmo yuuThIBaTh BUSHUE TEMIe-
paTypbl OKpyXatlLleh cpeabl Npy NPOBEAEeHNM UCMBITAHWIA CUCTEMBI U (DaKTUYECKOE 3HaYEHUE TeMNepaTyphbl
dnounga Ha pasnuuHbIX cTaguMax pa3paboTKM MECTOPOXKAEHUS.

5.4 laBneHue

5.4.1 MNpwn onpegeneHny pacyeTHOro (MakcumarnbHO AOMYCTUMOr0) AaBeHUs cnegyeT y4nTbiBaTb BO3-
OEenCTBUE HEYCTAaHOBUBLLEroCcs NoToka, TpeboBaHWUs K repMeTUMHOCTU 3NEMEHTOB U Apyrue oBycnoBNeHHkbIe
JaBneHneM Harpysku. Takke cnegyeT NpMHMMaTh BO BHUMaHWE BO3AeNCTBME runepbapuyeckux Harpysok npu
ncnbiTaHUSAX.

5.4.2 3nemeHTbl rMapaBnNUYecKol CUCTEMbl YNpaBnNeHna OOMKHbI BbITh OnpeneneHsl B COOTBETCTBUN
¢ TOCT P 71160 ¢ y4eToMm 3Ha4yeHWUi paboyero v pacyeTHOro AaBreHui, a TakKke OaBNeHus npu UcnbiTaHum
CUCTEMBI.

5.4.3 lMNpwn NnpoekTpoBaHWK 3anonHAeMoro rasoBoi cpegoi kopnyca MM3 n ero ynnoTHWTENEBHBIX ane-
MEHTOB HEOBXOOMMO Yy4UTbIBATh BUAHWE BHELUHETO rTMAPOCTATUYECKOTO AAaBNEHNUS.

5.4.4 HomuHanbHoe paboyee AaBneHWe OTCeYHbIX W BCnomoratenbHbix knanaHoB BUC3[ ponxHa
yCTaHaBMMBaTk KOMMNaHWSA-OMepaTop CUCTEMbl HA OCHOBE 3HadYeHWi MakcumanbHO JonycTumoro pabouero
OaBNeHWs U AaBNeHnsa OTKITHYeHWs .

5.4.5 HomunHaneHoe paboyee gaBneHWe ycTaHaBNUMBAETCA KOMMaHWen-onepaTopoM Ha OCHOBE MakKcu-
MarbHOro 3Ha4eHWs JaBreHWa B CUCTEME B MpoLecce 3Kcnnyataummn.

5.4.6 HomuHanbHoe paboyee gaBneHne snemeHToB BUC3/, HaxooAawmMxcs nog OaBneHUWeM U BXOoOs-
WMx B obopygoBaHMe ONA KOHTPOMA OaBreHWs, Takux Kak knanaHbl, COeQUuHEHWs, TPOMHMKN U KpecToobpas-
Hble NnaTpybkn, JoMmKHO BbITh onpeneneHo komnaHuen-onepatopom BUC3[ B cooTBeTcTBMM € TpeboBaHuaMU
FOCT P NCO 13628-4. HomuHansHoe paboyvee gaeneHue TpybHoW 0BBA3KM, CBA3AHHOW C AATYMKaMK B CO-
ctaBe BUC3[, nepenyckHbiMK KNanaHaMu, CUCTEMOW NOAAaYM XMMUYECKUX peareHToB, rMapaBrnuyeckon cu-
CTEMO ynpasneHuss U T. 4., AOMKHO cooTBeTcTBoBaTh Tpeboeanuam MTOCT P MCO 13628-4.

5.4.7 TpeboBaHuA K ocTanbHOM TPYOHOW 0DBA3KE, ABMNAOLLENACA BHELHE N0 OTHOLLEHWUIO K 3NeMeHTam
n yanam BMC3[, yctaHaBnueaeT npoektupoBwnk BUC3[ Ha ocHoBe TpeboBaHMIA CTaHAapPTOB Ha MPOEKTU-
poBaHune obopynoeaHus CI1 v TpybonpoeopoB. Takue anemeHTol Cl[, kak maHudonbabl, Tpybonpoeoabl,
OKOHeYHble yCTpoWcTBa Tpybonpoeoda v T. 4., OOMMKHbI ObITh CMPOEKTUPOBaHLI C YY4EeTOM MaKCMMansHO [40-
nycTumoro pabo4ero AaBneHus Ons YCUIIEHHOro ydacTka Tpybonposoaa.

5.4.8 [aeneHue, hopMUpyeMoe AONOMHUTENbHLIMU UCTOYHUKAMUW, TAKMMKN Kak CUCTEMA BbICOKOTO [aB-
NeHWsl, UCMOMb3yemMoe ANsl KOHTPONSA YMSIOTHEeHW KnanaHa v KanubpoBKM OAaTYMKOB OaBleHWs B npouecce
ncneitanmia BUC3[, He OO/MKHO MpeBbiWwaTe MakcMarsHO AoNycTMMOro pabo4vero gasneHust cuctemsl. Mpu
onpefeneHnn pacyeTHOro AaeneHusa aAns TpybéonpoeogoB Ao 1 nocne BUC3[ Heobxogumo cobniogats aHa-
norudHble TpeboBaHus.
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5.5 Cuctema ynpaBneHus

5.5.1 Cuctema ynpaenenua BUC3[ (onpegensemas MOCT P M3K 61511-1 kak N3C) gomkHa dyHK-
LIMOHMPOBAaTb HE3aBUCKMMO OT cucTemMbl ynpasneHua CI. MNpu HeobxogumocTy, KomnoHeHTol [TMY BUC3[
MOryT ObITb pacnonoxeHbl B 00wem kopnyce ¢ NMMY cuctembl ynpaenenusa CIM[, moryT ncnonb3oeatb obLue
WCTOYHUKW INEKTPUYECKOW W TMAPaBNMHYECKON IHEPrMK 1 NIMHUK cBA3W. HapyweHue paboTel cucTeMbl yrnpae-
nenva CrA He gomkHo BNuATL Ha paboty BUC3.

5.5.2 Wcnonbayemsble B cucteme ynpaenenus BUC3[ patuvku gaBneHua, TeMmneparypbl, pacxogoMepsl
OOMKHbI cooTBeTcTBOBaThL TpeboBaHuam MOCT P 71160.

5.5.3 B cucteme ynpasnenusi BUC3[ He gonyckaeTcsi npMMEHEeHNe KoMaH onepartopa, No3BonsoLwmnx
OTMEHATL KomMaHabl, opmupyemeble [13C. OTkNOYEHNE CUCTEMbI UMW NEPEBOL €€ B UCXOLHOE OTKPbITOe
cocTosiHue nocrne cpabaTbiBaHus JOMKHO ABMASATLCH 3alUKLLEeHHON (PyHKUKMelr, TpebytoLweit oT onepaTtopa Bbl-
NMonHUTL KoMaHay obuero cbpoca Ang nepesanycka CUCTEMBI.

5.5.4 Onepatop Cl1[ gomkeH UMeTb BO3MOXHOCTL OCYLLECTBUTL COpoC cpaboTaHHbIX aBapuiHbIX brno-
knpook B N3C BUC3[ v nony4nTb BOZMOXHOCTL YNPaBneHns OTCEYHbIMMW KrianaHamum npy YCnoBMu, YTo n3-
MepeHHoe aaeneHue Ha gatuukax BUC3[ Haxoomntesa B AoNycTUMOM gManasoHe 1 ecTb paspelueHue ot MN3C.
OnepaTop He AOIMKEH UMETb BO3MOXHOCTW OCYLLECTBUTL CBPOC W/UNK OTKPLITUE CUCTEMBI, €CNW AaBMNEHWE Ha
paTtunkax BUC3[ Bbiwe gaBneHnsa cpabatbiBaHWUs CUCTEMbI.

5.5.5 M3C B coctaBe BUC3[ nomkHa MMeTb (PYHKUMM CAMOOMarHOCTUKMA W OCYLLECTBMATL nepegady
OaHHbIX O COCTOSIHMM KOHTPOMepa v NoKasaHui OaTYMKOB Ha rMaBHylo cTaHuuwo ynpasnenuns CMA. OuarHo-
CTMPOBAaHHbIE KPUTUYECKWE OTKa3bl cucTeMbl ynpaeneHunsa BUC3[1 gomkHbl NpyBOAMTL K 3aKpbITUIO KIanaHoB
BWC3[ nocne nepegaqn B cuctemy ynpaeneHus Cl[ komaHObl Ha 3anyck nocrnefoBaTenbHOCTM OCTaHOBA
Jobblvn.

5.5.6 [asneHue, NpM KOTOPOM npoucxoguT cpabaTbiBaHWe M 3akpbiTMe OTCeYHblX knanaHoB BMC3[,
OOMKHO ObITh 3a4aHo NpU YCTAHOBKE CUCTEMbBI M HE MOXET M3MEeHHATbCS ornepaTtopoMm. JlorMka ynpasneHus
BMC3[ pomkHa MUCKMHOYaTh BO3MOXHOCTE (DOPMUPOBAHMSA ONepaTtopoM KOMaHA, cnocobHbix 060ATH unn ns-
MeHuTb paboTy M3C.

5.5.7 TexHn4yeckne pelleHWs K 3Ha4YeHWe OaBrneHUsa B rMApaBnuyeckon cucteMe, Heobxoaumele AnsA
OTKPbITUA oTcevHoro knanaHa BUC3[, nomkHbl ObITh onpeaeneHsl npovssogutenem BUC3[ B cooTBeTCTBUM
c MOCT P NCO 13628-4 Ha ocHOBe NpenocTaBnsieMblX MONb3oBaTeneM 3HavYeHWn gaBneHusa nepen cucrte-
MOW nocrne ee cpabaTbiBaHUA, MakCUMarnbHO OONYCTMMOro paboyero gaBrneHwsi U aaBneHusi cpabaTbiBaHnA
CUCTEMbI.

5.5.8 lMpoToKkon mepedayu AaHHbIX B CMCTEMe YNpaBfeHWsd OOMKEeH OCHOBbIBATbCHA Ha cTaHgapTax,
onpegeneHHblix B FTOCT P 71160. CnenyeT yuuThiBaTh TpeboBaHua Kk 0becnevyeHuto NoMexo3aLnieHHOCTN B
nnaHWpyeMbIX YCNoBusax skcnnyaTtauuu BUC3.

5.5.9 K paboyum anemeHTam BNC3[ oTHOCATCA anemeHTbl, NOABEPKEHHbIE B MpOLECcCe 3KcnnyaTa-
UMM BO3LEWCTBUIO AaBneHus U TemMnepaTypbl TpaHcnopTupyemoro duriiovaa U rugpaBliMyeckon XKUOKOCTU.
[Mpumepammn TakMx 3NEMEHTOB ABMSOTCA OTCEYHbIE KnanaHbl, TpyOHasi 06Bsi3ka, HarHeTaTernbHbIE KnanaHsbl,
doriaHubl, TPOMHMKN WU KpecToBUHLI. BonToBoe coeguHeHMe OOMKHO paccMaTpMBaTbCS KakK 4acTb KOHLEBOro
dnaHua, HaxoasaLuerocsa nog AaBneHneM.

5.5.10 CooTBeTcTBME 3HAYEHWIO YPOBHA NONHOTLI Be3onacHoCTU

5.5.10.1 ApxuTektypa dyHKkumMm GezonacHoctu MCB BWC3[ gomkHa oTBeyatb cregyowmm Tpebo-
BaHMWAM:

a) YIBb cucTeMbl OMmKeH COOTBETCTBOBATL Mnu npeBkiwarts YIb, onpegensieMblii HOpMaTUBHBIMU Tpe-
BoBaHUSAMK, YTO JOMKHO BbiTb NOATBEPXKOEHO pe3ynsTaTtoM aHanusa B cootBeTcTBum ¢ TOCT IEC 61508-3,
FOCT P M3K 61508-5, TOCT P M3K 61508-6, TOCT P M3K 61508-7 u TOCT P M3K 61511-3;

6) OOMKHO DbITb NOATBEPXOEHO, YTO CUCTEMA COOTBETCTBYET TpeboBaHUsAM Npu pexume paboTbl ¢ HU3-
KOW MHTEHCMBHOCTbLIO 3amnpocoB;

B) OrpaHWyeHus B apxuTekType pyHKLMM 6@30NacHOCTU AOMKHEI COOTBETCTBOBaTE MUHMMaNbHO Tpeby-
emon HFT, kak ykazaHo B TOCT P M3K 61511-1.

55.10.2 B tabnuuax 1 v 2 npuBegeHsl nokasatenu MMHMMansHo Tpebyemoin HFT, B Tabnunuax 3 u 4
nokasaTenun apxXuUTEKTYPHbLIX OrpaHu4YeHui nonHotel BesonacHocTu ans NCB BUC3M.

5.5.10.3 B kad4ecTBe anbrepHaTVBbl MOryT OblTb MCNOMbL30BaHbl TpeboBaHUs K NonHoTe 6e30nacHoCTy
annapaTHbix cpeacTB B cooTBeTcTBMM ¢ TOCT P M3K 61508-2.
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Tabnuua 1— MuHumaneHo Tpebyemas HFT nporpammupyemoit anektpoHukm MNaC

MuHumaneHo Tpebyeman HFT
Sl SFF <60 % SFF o1 60 % 0o 90 % SFF > 90 %
1 1 0 0
2 2 1 0
3 3 2 1
4 MpuMeHeHue cneunaneHeiX TpebosaHum (cm. FTOCT P M3K 61508-2)

Tabnuuya 2— MuHumaneHo Tpebyemas HFT gatyvkoB, MCNOMHUTENBHbBIX YCTPOWCTB M HENPOrPaMMUpPYEMbIX Nornye-
CKWX YCTPOWCTB

YNb MuHumaneHo Tpebyemana HFT (cm. TOCT P M3K 61511-1)
1 0
2 1
3 2
4 MpumeHeHue cneunaneHbix TpeboearHun (cm. FTOCT P M3K 61508-2)

Tabnuuya 3 — ApXUTEKTYpPHbIE OrpaHNYEHWA NMOMNHOTEI Be30MacHOCTM annapaTHbIX CPEACTB C anemMeHTaMmy Tina A B
cooteetcTBun ¢ TOCT P M3K 61508-2. MNoacucrtemsl, CBA3aHHbIE C DE30MacHOCTLIO

MwuHumaneHo Tpebyeman HFT (cM. npumedarne 2)
[ons GesonacHbix oTkasoe (SFF)
0 1 2
MeHee 60 % YMB 1 YMB 2 YMNB6 3
OT1 60 % go 90 % YIB 2 YIB 3 YIB 4
OT1 90 % g0 99 % YIEB 3 YIB 4 YIB 4
Bonee 99 % YIB 3 YIE 4 YIB 4

MpumevaHwnsa

1 OetansHas uHgopmauusa npusegeHa B FOCT P M3K 61508-2.

2 OrtkasoyctonumeocTe N o3Hauaert, 4to N + 1 HencnpaBHOCTen NPUBOAAT K notepe chyHKumKn 6esonacHocTy.
3 Pacuet ponu 6esonacHbeix oTka3os B cootBeTcTBUM ¢ TOCT P M3K 61508-2—2012, npunoxeHue C.

Tabnuuya 4 — ApXUTEKTYPHbIE OrpaHNYeHWA NMOMNHOTL De30MacHOCTM annapaTHbIX CPeAcTB ¢ anemMeHTaMmu Tina B B
cooteetcTBuM ¢ FTOCT P M3K 61508-2. MNoacuctemsl, CBA3aHHbIE C BE30MNaCHOCTBLIO

MuHrmManeHo Tpebyemas HFT (cM. npumedarue 2)
[ons 6esonacHbix oTkasoe (SFF)
0 1 2
Menee 60 % He ponyckaetcs YMB 1 YMb 2
OT1 60 % o 90 % YIB 1 YMB 2 ¥YIB 3
0190 % 80 99 % YIB 2 YMB 3 YIB 4
Bonee 99 % YIb 3 YMB 4 ¥YIbB 4

MpumevyaHwns

1 OetanbHas uHgopmauusa npusegeHa B FOCT P M3K 61508-2.

2 OrtkasoyctonumeocTe N o3Ha4aeT, 4to N + 1 HeucnpaBHOCTeN NPUBOAAT K noTepe hyHKUMK 6e30NacHOCTH.
3 Pacyet gonu BezonacHblx oTkasoe B cootBeTcTBMM ¢ TOCT P M3K 61508-2—2012, npunoxeHue C.
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5.6 Bbibop knacca matepuanos

Knacc maTtepwanoe ans snemeHtoB BWMC3[, nogBepeHHbIX BO3AENCTBUID CKBaXXKWHHOFO dnm-
0a, OomkeH ObiTb YCTAHOBMEH KOMMNaHWen-onepaTopoM MpOeKTa B COOTBETCTBUMM C TpeboBaHuAMM
FOCT P NCO 13628-4.

5.7 N'mppocTtatn4eckoe gaBrieHue

5.7.1 BHewHee rugpoctaTtu4ecKkoe OABMNEHWE credyeT YYMThIBATb NMPU NPOEKTUPOBAHUW 3MEMEHTOB
BWC3[ B cootBeTcTBUM Cc TpeboraHuamu FOCT P MCO 13628-4. MakcumansHo gonyctumoe pabodee gae-
JIeHWe He OOMMKHO MpeBblllaTe HOMWHanNbLHoe pabodee gasneHue obopynoBaHWsA, onpeaeneHHoe NpoW3Bo-
antenem B cootBeTcTBMM ¢ FTOCT P NCO 13628-4, ¢ y4eToM rMgpocTaTMyHecKoro gaBneHus, obycnoBneHHoro
NNOTHOCTBIO (ontonaa.

5.7.2 BnusiHWe BHELWIHEro 4aBfieHWs He Y4YUTbIBAETCA NPV OMpedeneHun MakchMmManbHO AOMYCTUMOro
pabouvero gasneHuna gns NCb BUC3M.

5.8 YcnoBusa TpaHcnopTUpPOBaHUA U MOHTaXa

5.8.1 Harpysku 1 BO3QeincTBMS B MpoLlecce TpaHCNopTMpoBaHusa U MoHTaxa BUC3[ gonxHbl ObITh y4-
TeHbl MPW MPOEKTUPOBAHMM KOHCTPYKUMIA U TPpyOHOM ODOBA3KM cUCTEMbl. 3Ha4eHUsa Harpy3oK SOIDKHbI DbiTb
onpegenieHsl KOMNaHWe-onepaTopomM npoekTa. [onycTUMble 3Ha4YeHUsl Harpy3oK LOIMKHbI ObiTh NpUBeAeHsl
B JOKYMeHTaLuK noctaBLuka B cooteetcTBum ¢ TOCT P NCO 13628-4—2016 (pa3gen 5).

5.8.2 [ina npoekTupoBaHUsA YCTPOWCTB u TpybHow obesskn BWC3[ npoekTUpOoBLUKMKY AOMKeH GbiTh
npeacTaeneH nepeveHs Harpy3ok Npu TPAHCMOPTUPOBAHWMM, KPAHOBLIX ONepaumnsax U MOHTaXe, KOHCTPYKLMM
TaKkenaxHbIX NPOYLUMH W YCNOBUA TPY30NO4bEMHbIX Onepauunii.

5.8.3 lNpwu yctaHoBke BNC3[ Ha MOpcKOM [He OOIMKHbI ObiTh 0OecneyeHbl TpeboBaHUA K ee BbipaB-
HUBAHWIO B TOPWU30OHTaNbHOM NNOCKOCTU. MpUMEHMMBIE 3HAYEHUS HArpy30K, MHTepdeincsl NOACOEANHEHNS 1
YCMOBKSA Ha NnollajKke aKkcnnyaTauumM AoMmKHbl BbITe NepegaHbl NpoeKTUPOoBLLMKY. [Insa yyeTa ycnoBuii nno-
WaaKM CTPOUTENBCTBA OOMKHO BbiTh OPraHN30BaHO B3aUMOLENCTBUE MEXOY NPOEKTUPOBLLMKAMU U Noapsaa-
YMKaMK NO MOHTaMXY.

5.9 KoHcTpykuusa obopynoBaHus

5.9.1 MNpw NpoeKkTpoBaHWmM KOHCTPYKLMKM BUC3[ Heobxoanmo yunTeIBaTh BIMSHME BUoNormyeckoro ob-
pacTaHWus, HaKoNNeHne MexaHUYecKNX OTINOXeHW, KOPPO3MOHHOe BO3AeNCTBMe, CBOMCTBA rMapaBNUYecKon
KUOKOCTM W BNUsiHWe aobbiBaemoro ionga Ha KOHTAKTUPYHOLWKWE C HUM 3nemeHThl. OueHKa KOppO3MOHHOTO
BO3EMACTBUSA U Mepbl 3aLLUTbI OT KOPPO3MU AOMKHbI COOTBETCTBOBATL nonoxeHuam MOCT P MCO 13628-4.

5.9.2 Cuctemy anekTpoXMMUYECKOW 3allMTbl HEOBXOAMMO paccMaTpuMBaTb COBMECTHO C CMCTEMaMM
3X3 nogkniovaemoro obopynosaHus (TpyOONpOBOAOB, OKOHEYHbIX YCTPOMCTB TPYBONpPOBOAOB, TPYOHbIX BCTA-
BOKUT. O.).

5.9.3 Mpn NpPOEKTUPOBAHWUK CUCTEMbl 3aLUUTbI OT KOpPPO3UM Heobxoaumo y4nTbiBaTb Cregyolue
hakTopbl:

- napaMeTpbl MOPCKOW Cpeabl;

- KOPPO3MOHHbIE CBOWCTBA TpaHCNopTUpyemoro cnonaa;

- CBOWCTBA >XWOKOCTU FMAPaBUYeCKON CUCTEMbI YNpaBieHusl U XWAKOCTEN, MCMONb3yeMblX NpU npo-
BEAEHWM UCMbITAHUIA CUCTEMBI;

- cBapvMBaemMoCTb METanmnos;

- BINUSIHWE LLIENEBOI KOPPO3UK;

- BINUSIHWE BMEKTPOXMMWYECKOW aKTUBHOCTM METanros;

- BIUSAAHWE IMEKTPOXMMWYECKON 3aLlnThbl;

- CBOMCTBA MOKPbITUA.

5.9.4 TpeboBaHUs K aHTUKOPPO3UOHHLIM BTYMKaM B KOHLEBLIX COEOMHEHWUSIX YCTaHABMMBAKOT B COOT-
BeTcTBUM ¢ TOCT P UCO 13628-4—2016 (pasgensl 5un 7).

5.9.5 Bce Haxogswmecs Nof gaBneHneM 1 perynupyioLlme gaeneHue anemeHTsbl BUC3 gomkHbl cooT-
BeTCTBOBaTb TpeGOBAHUSAM, YCTAHOBMNEHHBIM ANS YPOBHS TeXHUYeckux TpebosaHuii 3 unu 3G (B 3aBUCMMOCTH
oT cocTasa dnwounaa), B cooteetcteum ¢ FTOCT P MCO 13628-4. Npu NnpoeKTMpoBaHUM CUCTEMbI HEOBX0OMMO
YYUTBIBaTh BO3MOXKHOCTE 3p03un TpyOHOW 00BA3KM B TOYKaX M3MEHEHWS HanpaBneHus NoToka.
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5.10 MogBoaHbLIM MOgYNb YNPaBNeHUA U 3NeKTPOHHbIE MOAYNY

5.10.1 MMY B coctase BUC3[

5.10.1.1 TIMY pomxeH oTBe4aTbh TpeboBaHWMAM K annapaTHOMY W NporpaMmMHOMy obecneyeHuto, ycTa-
HoBneHHbIM B TOCT IEC 61508-3, TOCT P M3K 61508-1, TOCT P M3K 61508-2, TOCT P M3K 61508-6,
MOCT P M3K 61508-7, TOCT P M3K 61511-1, TOCT P M3K 61511-2 u TOCT P 71160.

5.10.1.2 TIMY cogepxuT aneKkTpu4yeckne, 3MEeKTPOHHble W TMApPaBNUYEcKMEe KOMMOHEHTbl CUCTEMbI
ynpaBneHust. OCHOBHbIMK 3neMeHTami asnsawTcea: NAOM, anekTporgpaBnuyeckne aneKkTpOMarHUTHeIe Kna-
naHbl, KNanaHbl ¢ NPSMbIM TMAPABINYECKAM YNpaBneHneM, ruapaBnuyeckme akkyMynaTopbl, 3NeKTpudeckne
W rmapaBnuyeckue coeguHUTenn.

5.10.1.3 3nemeHTsl NMMY BUC3[M moryT pasmelyatscsi coBmecTHo ¢ MMY obopynosanusa Cr v umetb
obuiee obecnevyeHne aNeKTPUYECKON U rMapaBnMyeckon saHepruei. Npu aToM aneMeHTbl, OTHOCALLMECS K CU-
cteme ynpaenexvs BUC3[, nomxHbl ocTaBaTbCsl (PYHKUMOHANBHO HE3aBUCUMbIMKU, YTOObLI COOM pacnonoXxeH-
HbIX B TOM e KOpnyce W He BXOASLLMX B ee COCTaR 3nemeHToB ynpaenenus Cl[ He okasbiBan BNUAHWUS Ha
paboTtocnocobHocTe BUC3[.

5.10.1.4 Tlpn npoektupoeaHun NMMY BMC3[ nomkHa 6biTh obecnedeHa BO3MOXKHOCTb €ro U3BMNeYeHns
OIS 3aMeHsbl.

5.10.2 NogBoAHLIN 3NEKTPOHHLIN MoAYyNb

5.10.2.1 B N3OM BWUC3[ pa3zmetaetca MN3C, UCTOYHMKU NMUTAHUS U CUCTEMA CBA3N (Mogem).

5.10.2.2 Kopnyc NM3M pgomkeH nmeTb Kak MUHUMYM ABa Bapbepa 3aluTsl OT NonagaHusa Boabl (Hanpu-
Mep, YNMOTHUTENbHbLIE KOMbLA KPYrnoro ceydeHus). KOHCTPyKUMS Kopnyca AormkHa obecneqMBaTb BO3MOX-
HOCTb MCNbITAHMA YNOTHUTENEN OO0 YCTaHOBKA MOOYS.

5.10.3 lMNMporpammupyemasn aneKTpoHHas cucTema

5.10.3.1 KoHcTpykuma [13C pomkHa ObiTb CNpoOeKkTUpOBaHa B COOTBETCTBUM C TpeboBaHuaMUK
MOCT P M3K 61508-1, TOCT P M3K 61508-2, TOCT P M3K 61508-7. YpoBeHb NonHoTel besonacHocTu M3C
OOMKEeH COOTBETCTBOBATbL YPOBHIK MONHOTHI BesonacHocTu, yctaHoBneHHoMy ans BUC3[ B uenom, nnu npe-
BbllLATL ero.

5.10.3.2 Nloruka M3C gomxHa npegycMaTpuBaTbk aBTOHOMHYK paboTy cucTembl. OBA3aTenkbHblil co-
cTaB hyHKumin N3C gormkeH BKMKYaTh:

a) KOHTPOMb NoKa3aHWin OaT4YMKOB AaBneHusi B Tpybonpoeoae;

6) dopmMuMpoBaHMe cUMrHana TpeBOrM Npy AOCTUKEHUW MOPOrOBOro 3Ha4YEHUs AaBIEHUS;

B) peanu3auuio MaXXopuTapHOW Norukv gns obpabaTteiBaemblX AaHHBIX;

r) AuarHoCTMpOBaHWe HeWUCNPaBHOCTU OATHYUKOB;

4) cdopmMupoBaHuWe curHana TPeBOrM M MHULMKMPOBAaHWE 3aKpbITHS OTCevHbIX knanaHos BUC3[ npu go-
CTWPKEHWWN 3HAYEHWA OAaBMNEeHUs OTKITOYEHWA M NMPU QUarHOCTMPOBAHUN 3HAYUTENBHLIX HEUCNPAaBHOCTEN B CU-
cTeME;

e) dopMUpOBaHWE WU Nepefady Ha rmaBHyto cTaHuuio ynpasnenusa Cl1[ oT4yeToB 0 gMarHoCTUKe HeWc-
NpaBHOCTEN B CUCTEME, O TEKYLLIEM COCTOSAHNA CUCTEMBI U NOKa3aTensax AaBneHns;

) BbIMONHEHWE WHWMLMMPYEMbIX OMepaTopoM 3aMpocoB Ha NMPOBeOEHWE BHYTPEHHEro TeCTMpPOBaHMS
(HanpvMep, TecTa Ha YacTWYHOE 3aKpbiTUE KNanaHoB);

1) BbIMNOMTHEHWE N0 KOMaH4e onepartopa nepesarpy3kv CUCTEMbI NMOCIE CHWXEHWUS] AaBIEHUS HUXKE 3Ha-
YeHWs AaBNeHns OTKITIHeHuUs;

K) BbINONHEHWE KOMaH oneparopa Ha 3akpbiTUe WKW OTKPbITUE OTCEYHOro KrnanaHa (npu 4onycTUMbIX
3Ha4yeHWsix gaBneHvs B Tpybonposoae);

1) OUarHOCTUPOBAaHWE CYLLECTBEHHBIX HEUCNPABHOCTEN.

5.10.4 [atuyuku, npuBoabl KNanaHoB

5.10.4.1 [JaTtyvku gaBneHwus ABMAIOTCH OgHOW M3 Hanbonee BaxHbIx YacTteln BUC3[. KoHcTpykuus gat-
YuKa JaBneHWus AoMKHa yOOBNETBOPATL NapaMeTpamM TEXHONMOrMYecKoro npoLecca u ycnoBusiM cpefibl B TOY-
Ke aKkcnnyatauum cuctemel. [nNa KoHTpons AaeneHus rionga He gonyckaeTcsl NpUMeHeHue OUCKPETHOro
pene gaBneHus.

5.10.4.2 Boibop gaTyvMKoB 4aBneHWs OOMKEH OCYLLECTBNATLCA ¢ ydeToM Tpebosanun TOCT P 71160,
MOCT P MGK 61508-1, TOCT P M3K 61508-2.

5.10.4.3 dart4ukn, ucnonbayemslie B coctaBe BWC3[, pnomkHbl obnagaTh BbICOKOW HaAEXHOCTBIO.
HageXHoCTb M TOTOBHOCTb W3MepPUTENbHOM CUCTEMbl MOXET ObiTk MOBLIWIEHA 3a CYET pe3epBMpPOBaAHUSA
0aT4YNKOB.
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5.10.4.4 HeobxoouMO y4MTbIBaTb, YTO YBENMYEHWE CTEMNEHW Pe3epBMPOBaHMA OATHUKOB MOXKET Hera-
TUBHO BMNUATL Ha CMOXHOCTL W HagexHocTe BVMC3[ B uenom. [JaHHble 0 HAQeXHOCTM 4aTYMKOB OOMKHbI UC-
NMonb30BaTbCH NPU BbIYMCIIEHUNU YPOBHS MOMHOThI 6e3onacHocT BUC3[.

5.10.4.5 KonvyecTBo 1M MecTa pa3MelleHus 0aTYMKOB OOMKHbI ONpedensaTbes ¢ ydeToM TpeboBaHui
K KOHTpOM AaerneHus cpabaTtbiBaHusi, NpoBedeHno TecTupoBaHua BUC3[ n ee noBTOpHOMY Mycky nocne
cpabaTbiBaHMS W 3aKpPbITUSA KNanaHoB..

5.10.4.6 lNpwu onpegeneHu MecT pasmMeLLeHnsa 4aTYMKoB HeOBX0OUMO YYUTLIBaTh BO3MOXHOCTL hop-
MUpOBaHUA rmapaTHOW Npobku, KoTopas MOXET NpenaTcTBoBaThk paboTe AaTtyuka.

5.10.4.7 HeucnpaBHOCTb WM OTKa3 OOHOIO AaTyMKa He OOIDKHEI NPUBOLAWTL K OTKasy BUC3[.

5.10.4.8 Cuctema ynpaBneHusa KnanaHamu MOXET BKMYaTh yrnpaensemble cOrneHougaMmu pacnpege-
NuTenbHbIe KNnanaHsl U pacnpegenuTerbHble Knanadbl ¢ NpsaMblM rMapaBnuyYecknM yrnpasrneHuem, Yepes Ko-
Topble MAOeT nogada rmapaBnMYeckor XUOKOCTM Ha oTceYHble knanaHel BUC3[.

5.10.4.9 B0O3MOXHO NpUMMeEHEHWE OpYrMX TEXHUYECKUX pelueHuid npu obecnedyeHun TpeboBaHUA K Ha-
AexHocTu 1 rotoBHocTu BUC3[. YnpaBnsemble coneHomaamu pacnpegenuternbHble KnanaHbl U rmgpaenvye-
CKU ynpaensemble pacnpefenuTensHble KnanaHbl JOMKHbl MMETh HOMUHAaNbLHOe pabovee AaBneHne, paBHOe
W nNpeeblllatowee paboyee gaBneHne ruapaenuy4eckon CUCTEMbI.

5.10.4.10 CucTema ynpaBneHus knanaHamu gomkHa obecneunsatb aBTomatvdeckuid nepesog BUC3
B 3aKpbiTOE COCTOSIHWE MpPW BO3HWKHOBEHMMW OTKasa. [1pu HacTynneHun oTkasza ynpasnsemMble ConeHougamu
pacnpegenuTenesHble KnanaHbl He OOMKHbI (PUKCUPOBATHCA B OTKPLITOM MOJTOXKEHUW MPU OTKITIOYEHUW 3NEK-
TpONUTaHKUs.

5.10.5 YnpaeneHune BMNC3[ moxeT BbITb peanv3oBaHO Yepes rmaBHyw cTaHuuw ynpaenenus Cr11
nnbo moxeT ObiTb MHTErpMpoOBaHO B pacnpefeneHHyl cucTemy ynpaeneHus nnatgopmbl/6eperoBoro tex-
Honoru4eckoro komnnekca. lNpu ncnons3oraHum BUC3[ coemecTHO ¢ cucTemon ynpaenexus Cl1[ Takoe
obopyfnoBaHWe, Kak rmaBHasi CTaHUWS ynpaBneHus, rmapasnMyeckas cuioBas ycTaHOBKa M UCTOYHMK Becne-
peborHoro nuTaHusa, aensetca obLWKM Ansg ABYX CUCTEM.

5.10.6 OaHHble, hopmupyemble BUC3[, Bknovas MHopMaL Mo O TekyLleM COCTOAHUM CUCTEMBI W NO-
KasaTensix 4aBneHus, 4OMKHbl ObiTe gOcTynHbI onepaTtopy Cl. BeinonHeHwe TectoBbix dyHKUMA BUC3M m
ee nepesanyck nocne cpabaTtbiBaHWsi OCYLLECTBMNSETCS ONepaTopoM.

5.10.7 lNepegaya anNeKTPUYECKOW N TMAPABINYECKON IHEPTrKM, KOMaH ynpaeneHus U AaHHbIX Teneme-
Tpuu B BUC3[, kak npaBuno, ocyLlecTBNAETCA Mo WwnaHrokabenwo cuctemel ynpaeneHusa Cr4. Ecnu BUC3[
SIBNSIETCA aBTOHOMHOW, TO MPOEKTUPOBaHWE LUNaHrokabensa OOMKHO OCYLLEeCTBNATECHA B COOTBETCTBUN C Tpe-
BoeaHuamn FOCT P 59305—2021 (nognyHkT 5.11.3.5), a coeguUHUTENBHLIX NEPEMbIYEK — B COOTBETCTBUU C
FOCT P 71160.

5.10.8 Mpwu sBknwoyveHnn BUC3[ B cocTae yxe akcnnyatupyemoi cuctemsl ynpasneHus CIMJ Heobxo-
OWUMO MPOBECTW MNOBTOPHLIA aHANU3 CUCTEM 3HeprocHabXeHus, CBA3W U r’MapaBnUYeckon cucTemMsl NS noj-
TBepaeHWsi YHKLMOHAMNLHBIX NapamMeTpoB cucTemsl ynpaeneHusa Cr npu nogknioueHuy Hoeoro obopyno-
BaHWS UMW BLIABNEHUS TPEOYEMBIX N3MEHEHUN.

5.10.9 OTtceuHble knanaHbl cuctembl BUC3

5.10.9.1 KnanaHbl 1 npuBOAbLI, MCNOMNb3yeMble B MCMOMHUTENLHOM ycTponcTBe BUC3[, aensioTcs ya-
cTbio MCBE 1 fonXHbI BbITh CNPOEKTUPOBAaHBI U UCNbITaHbl B cooTBeTcTBUKM ¢ TOCT P MCO 13628-4.

5.10.9.2 3akpbiTve knanaHa npu oTka3e B CMCTEME OOMKHO OCYLLEeCTBIATLCA 3a cHeT gaBneHus -
uaa u/vnu saHepruy NpyxuHsl NpuBoAa. 3anuparLlee yecunue OOMKHO ObiTh OCTATOYHLIM ANSA TOro, YToBbI
MOMHOCTLID 3aKpbITh KManaH npu AaBneHun B TpybonpoBoae, paBHOM AaBrneHuio cpabatsieaHua BUC3[, a
BpEeM$ 3aKpbITUA He OOMKHO NpeBLIWaTs NPOeKTHOro BpeMeHn cpabarteiBaHusa BUC3[.

5.10.9.3 lpwuBog aomkeH obecneymBaTtb OTKPLITUE KNanaHa npy MakcMManbHOM MPOeKTHOM AaBneHum
dnomnga B Tpybonpoeoge. MakcumanbHoe 3HavyeHne OaBfeHus B rMOPaBfNYeCcKol cUcTemMe Npu OTKPbITUM
KnanaHa He OOImKHO npeBbiwaTk 90 % oT HoOMWHanNLHOro pabo4vero gaeneHna rmapaBnMYecKkoi CUCTEeMBI.

5.10.9.4 TpuBopg knanaHa AomkeH ObITb OCHALIEH OaT4YMKaMW MHAMKaUWK nonoxeHusa. MHOukaTopel
OOIMKHBI MOKa3bIBaTb COCTOAHWE MOMHOM0 OTKPLITUSA/3aKpLITUA KNanaHa (KOHLEBOM BeIKMOYATENL U T. A4.). Ans
OLLEHKW NMOMNOXKEeHWs KnanaHa MoryT BeiTb UCNONbL30BaHbLI Apyrvue CpeacTBa, HanpuMep aHannua cUrHaTyphbl AaB-
NeHnd B rMapaBnMyeckor cucTeme.

5.10.9.5 B gononHeHue K NonoXeHusam, nanoxeHHsim B 5.10.9.1—5.10.9.4, oTceyHble knanaHsl BUC3[
OOMMKHbI OTBEYaTb CreayrLlmMMm TpeboBaHnaM:

a) AuameTp KnanaHa CUCTeMbl OnpeaenstoT UCXOAs U3 QuaMeTpa 3Kcnryatupyemoro Tpybonposoga u
TpeboBaHMI K NpOBEAEHUD BHYTPUTPYBHON OYUCTKA U ANATHOCTUKN;
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6) ecnu gnameTp OTBEPCTUSA KnanaHa oTNnYaeTcsi OT BHYTPEHHEro anameTpa TpyoonpoBoaa, KOHCTPYK-
LWs KnanaHa AoMmKHa COOTBETCTBOBATbL PEKOMEHIYEMbIM 3Ha4YeHWsiIM nepexoaa AvameTpa, NPUBEAEHHbIM B
FOCT P 59299, onsa cHuxkeHua TypObyneHTHOCTM NoToka 1 obecnedyeHusa npoxoxaeHua COM;

B) Ha KmanaHax 1 briokax knanaHoB, 060pyL0BaHHbIX hnaHueBbIMM COEAMHEHNAMMK, OOHKHEI MCMOMb-
30BaTbCs MHTErpUMpOBaHHbIE COeOMHEHWs NMUMOO CoegMHEHWSI C NMPUMEHEHMEM LUMWMEK, COOTBETCTBYWLLMNE
Tpeboeanuam MOCT P NCO 13628-4;

r) pe3bboBbIe CoOeaMHEHWs OOMKHBEI COOTBeTCTBOBaThL TpeboBaHuam MOCT P MCO 13628-4. He gony-
CKaloTCsl KOHLEBble COeAMHEeHNs] C BHYTpeHHel pe3bboi B Kopryce knanaHa;

4) ecnu ansi pasnMyHbIX COegUHEHWIA y3a yCTaHOBNEeHbl pasHble HOMUHarbHbIe AaBMNeHuUs, B Ka4ecTBe
HOMWHAaMLHOrO OAaBNEHWs BCEro y3na AOMKHO OblTb MPUHATO CAMOE HU3KOE M3 HOMWUHAMNBHbLIX OABMEHURA 1C-
NONb3yeMbIX COEAUHEH;

e) Ans KoHueBblx anemeHToB BIC3[, KOHTaKTUpYLWMX C NNacToBeiM (OrouaoM, He OMYCKaeTcs Uc-
nonb3oBaHve cBoboAHbLIX dnaHues ¢ pe3bboin n gpyrux pe3sboBbix coeguHeHuin. Pe3bboBble coeguHeHns
MOTYT MCMONb30BaThLCs B coeguHeHusax KUIM, namepuTtenbHblX natpybkax, MMHWAX NogavyM peareHToB ¢ auna-
meTpom Ao 25,4 mm (1,0 groinm). Ecnm ncnone3yoTcs pe3bboBblie coegUHEHWS CO BCTPOEHHbLIM hnaHLeM, To
JOMKeH OblTb NpeayCMOTPEH 3anopHbIV KNanaH v donaHeL, ¢ KpenneHuem Ha 6onTax unm CTeIKOBOYHAS BTYNKA
Ha pe3bboBoM coeguHeHUM co cTopoHsl BUC3M;

X) pe3bboBbLIE COEOWHEHWS OOIMKHBI COOTBETCTBOBAaTh TpeboraHusm MOCT P WCO 13628-4. [Oony-
CKaeTcs ycTaHaBnuBaTb pe3bboBble hUTUHIM ©e3 3anopHOro KnanaHa WM CTLIKOBOYHOW BTYMKW/braHua Ha
OPEHaXKHOW NMMHUK, B TOYKAX NOLa4M CMasku U HarHeTaHWsl peareHToB, ecnv obecnevyeHo Kak MMHUMYM OBa
fapbepa mexgy AobbiBaeMbiM (ONHOMAOM W BHELWHeW cpefoi, a ynnoTHsemast obrnacTb M3roTOBMNEHa U3 Kop-
PO3MOHHO-CTOMKUX MaTepuarnos;

1) OOMYCKAETCH MUCMNOMb30BaTh NPMBAPEHHbBIE BbINYCKHbIE BTYMKM, NPW 3TOM UX NMPOEKTUPOBaHNE OOMK-
HO OCYLWECTBNATLCA C YY4ETOM pacqeTHOro HanpsikeHwsl. TpeboBaHWs K Ka4ecTBY M KOHTPOMK MaTepuanos
onpegenstoT B cootBeTcTBUKM ¢ FTOCT P MCO 13628-4. Mpu npoekTMpoBaHUM HeOOX0QNMMO y4UThIBaTb BHELU-
HIOKO Harpysky oT TpybonpoBofa, pasnmynst B CBOMCTBax MatepuarnoB W CXEMY CMCTEMbI 3/IEKTPOXUMNYECKON
3aLUThI.

5.10.9.6 Kaxgbih NOABOAHLIM KManaH W ero NpuBog AOMKHbI NPOWTKM MTMAPOCTATUYECKOEe W JKchnnya-
TaUWOHHOE McNbiTaHusa B cooTBeTcTBUKM ¢ TpeboeaHuamu MOCT P MCO 13628-4 gna YTT 3 unu YTT 3G B
3aBWCMMOCTM OT BMAA CKBaKMHHOIO hnionaa, Ans noATBepKOeHUS KOHCTPYKTUBHOW LenoCTHOCTM, 3KCnnya-
TaUWOHHbIX NapaMeTPOB M COOTBETCTBUA TpebOBaHMAM NONb30BaTENs CUCTEMbI.

5.11 OueHKa ypoBHSA NONHOTbLI 6e30MacHOCTU

5.11.1 MNoaTteepxaeHue YIMNB BUC3[ gomkHO BKMOYaThL aHanu3 HageXxHoCTU BCEeX OCHOBHLIX 3MeMeH-
TOB cUCTEeMbI. B COCTaB yKasaHHbIX 3NeMeHTOB, KaK NpaBuio, BXOAST:

a) 4aTyWMKM OaBreHus;

6) MNac;

B) 3reKTPOMAarHUTHLIE KNanaHbl CUCTEMbI YNPaBMNEHWS;

r) pacnpegennTentHble KNanaHbl rmgpaBnuYyeckoin CUCTEMBI;

) OTCeYHble KnanaHbl U UX NPUBOIHLI.

5.11.2 Jlrobon anemeHT BUC3[, BNusaowmii Ha ee paboTocnocoBHOCTL, AOMKEH BbITh BKITOUYEH B OLIEH-
KY YPOBHSI NOMHOTHI 6Ge3onacHocTW. [ns npoBeAeHns OUEHKW YPOBHS NOMHOTLI Be3onacHoCTH 1 onpeaeneHmns
BEPOATHOCTW OTKa3a no TpeboBaHno BCel CUCTEMbl HEODX0AMMO UMETh OaHHbIe Mo HadeXKHOCTU Ka)aoro ee
anemeHTa.

5.12 Ocobble TpeGoBaHMA K NpPOEKTUPOBaHMIO TPYyOGHOW OGBA3KM W ee KOHCTPYKTUBHBLIX
3neMeHTOB

5.12.1 MNpoekTupoBaHue TpyOHOI 0OBA3KK 1 ee 3NeMeHTOB, paboTaloWmX Mo AaBNEHUEM, U KOHCTPYK-
TMBHBIX 3MEeMEHTOB JOIMKHO OCYLWEeCTBNATLCA Ha ocHoBe TpeboeaHmin TOCT P UCO 13628-4—2016 (nogpas-
gen 7.12). lNpu npoekTUpPOBaHUK CoOeAMHUTENBHLIX 3MTEMEHTOR Mexay TpybHol obeaskon n Tpybonposogom
HeobxoaMMOo y4uuTLIBATE HArPYy3KW, BO3HWKAIOLWME NMPY BO3MOXHOM cMeLleHun Tpybonposoaa.

5.12.2 TpOMHUKKW, KPECTOBWHLI, GnaHubl, BTYNKM W OpPYrMEe KOHLEBble COeOWHWTENbHble 3MneMeH-
Tbl, NpeAHa3sHaYeHHble AN NoABOAHOM0 NMPUMEHEeHUs, OOMKHbI BbiTb CNPOEKTUPOBAHbLI B COOTBETCTBUU C
MOCT P NCO 13628-4. Bbibop npoknagok U KOPPO3NOHHO-CTOMKUX BKNaA0K B KOHLEBbLIX COeAMHEHWUAX A0n-
eH ocyllecTBnATbLCA B cootBeTcTBUM ¢ TOCT P MCO 13628-4.

5.12.3 Kpenex ans obopynoeanma BUC3[ gomxeH OblTb CNPOEKTUPOBaH B COOTBETCTBMMU C TpeboBa-
Huamu TOCT P MCO 13628-4.

17

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 21/ 36
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70799-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68070
https://gostexpert.ru/gost/gost-70799-2023?utm_source=pdf&utm_medium=68070&utm_term=page

FOCT P 70799—2023

6 Martepuansl n obopynoBaHue

6.1 OBopyaoraHue UcNoNHUTeNbHLIX ycTponcTe BUC3

6.1.1 XapakTepucTukn MmaTtepuanos, TpeboBaHKA K Mx 00paboTKe 1 COMETaAHWUIO AN BCEX UCNOMNHUTENb-
HblX ycTponcTe BUC3[, paboTaLwmx nog aBneHuem Uin perynipyrowmnx gaBneHne, 4OMmKHbl COOTBETCTBO-
Batb TpebosaHuam MOCT P MCO 13628-4—2016 (nogpasgen 5.2).

6.1.2 Bribop matepranosB ansa obopygoBaHusa BVMIC3[ ¢ y4eToM KOppO3MOHHOM akKTUBHOCTKU TPaHCNOp-
Tupyemoro donwuaa Heobxoavmo ocyllecTenATh ¢ y4etom TpebosaHuin TOCT P MCO 13628-4. Takxke cnegy-
€T Yy4MTbIBaTb KOPPO3MOHHOE BrMSAHWE OKPYKatloLen cpeabl.

6.1.3 KomnaHus-onepatop OOMKHA cornacoBaTh BbiDpaHHble MaTepuansl Ans aneMeHToB, paboTtato-
LWMX No4 AaBNeHVEM W PErYNMPYOLLMX AaBNeHne, B COCTaBe UCNONHUTENbHbIX yecTponcTs BC3 . Ona Takmx
3NeMeHTOB JOMKHbl BbiTh BeiGpaHbl MaTepuansl, cootBeTcTByowmne FOCT P 51365, knacc ot AA go HH.

6.1.4 Takvme snNemMeHTbl, KAK CMa304yHble W OTBOAHbLIE (PUTUHIKM, OOMXKHbLI paccMaTpuBaThCs B Ka-
yecTBe WTOKOB B cooTeeTcTBUM ¢ TOCT P MCO 13628-4—2016 (tabrnuua 1). MeTannuyeckue ynmnot-
HEHMS OOJIXHbl MPUHMMAaTLCA B KadvecTsBe AeTanen, perynupyrowmx OaBleHue, B COOTBETCTBUU C
MOCT P MCO 13628-4—2016 (tabnuua 1).

6.1.5 HomMuHanbHana Temnepartypa

6.1.5.1 Pabouana TemnepaTypa cUCTEMbI MOXET U3MEHATHLCA B AManas3oHe 0T MUHUMAanbHOW TeMnepary-
pbl, ONpegenseMon Temneparypon gpnonaa nocne WTyLepHon 3adBMKKN B COHETaHUKM C TeMnepaTypoun oKpy-
Karwllen cpedbl, 4O MakCUMarbHOW TeMnepaTypbl notoka gnounaa. CtaHgapTHble 3HAaYEHUA HOMUHANbHON
TeMnepartypbl 4OMKHbI NpUHMMaTbcs B cooTBeTcTBUM ¢ TOCT P 51365 n TOCT P MCO 13628-4.

6.1.5.2 [ns matepwanoB n3genwi, paboTtalowmx Nog gaBneHUem 1 perynupyrowmnx gaBneHne, ¢ yde-
ToM TpeboBaHWil k yoapHOW BA3KOCTU pekoMeHayeTcs knaccudukaums temnepatypsl U (ot munyc 18 °C go
nntoc 121 °C).

6.1.5.3 Ecnu B pe3ynbrate pacdeTa WM WCNbiTaHWA ByoeT NoATBEPXAEHO, YTO ANA OnpedeneHHbIX
anemeHToB BMC3][], KOHTAKTMPYIOLLMX C TPaHCNOPTMPYEMbIM chronaom, pabodve TemnepaTypbl He ByoyT
npeebiWaTe AONYCTUMBIX ONA MaTtepuana 3HavyeHWW BCNeAcTBUEe WX oxNaxeHwust MOPCKOW BOAOW, To ONA
yKa3aHHbIX anemMeHToB paboyve TemMnepaTypbl MOTYT ObITh MPUHATHI B KAYECTBE HOMWHAMbHbIX.

6.1.5.4 MNpun NnpumeHeHWU NOABOAHLIX KOMMOHEHTOB W 0bOopygoBaHWs, TEPMUYECKN 3aLUMLLIEHHBIX OT
BO3eMCTBUS TeMnepaTypbl MOPCKOM BoAbl Bnarogapsa NpMMEHEHUI0 M30MALMOHHbLIX MaTepManos, Heobxoau-
MO NoATBEPAMTE COXpaHeHue paboTocnocobHOro coCToAHMS B Npeaenax guanasoHa NpUMeHsieMoro Knacca
Temnepatyp.

6.1.5.5 TpeboBaHus K y4eTy BnuaHWUA TemnepaTypsbl Ha obopygosaHue BMC3[ B npouecce ero xpaHe-
HWUS U UCnbiTaHuin Heobxoanmo ycTaHaenmeaTtk B cooTeeTcTBMM ¢ [OCT P MCO 13628-4.

6.1.6 YpoBHM TeXHUYECKUX TpeboBaHUM

6.1.6.1 TpeboBaHMs Kk marepusanam KOMMOHEHTOB 3anopHol apmartypbl BWC3[, Haxopsawimx-
CcA nog AaBfeHuem U perynupyrowmux gaBneHue, OOMKHbl cooTBeTcTBoBath YTT 3 B COOTBETCTBUM C
FOCT P NCO 13628-4. YTT onpenensoT ypoBHU TpeboBaHWiA K KBaNUUKaLMmM maTtepmuanos, UCMbITAHWUAM
n gokymeHTtauuu B cooteetcTBum ¢ FTOCT P 51365 n FOCT P MCO 13628-4.

6.1.6.2 MaTepwan TakenaxHbIX MPOYWWH W OPYrMX MNOABEMHBLIX NPUCNOCODNEHWMIA [OMKEH OTBe-
4yaTb TpeboBaHMAM B OTHOLUEHMMW Hecylleh cnocobHOCTW, ycTaHoBneHHelM Ansg ¥TT 3 B COOTBETCTBMM C
FOCT P NCO 13628-4.

6.1.6.3 TpeboBaHWs K CTPYKTYPHbLIM KOMIMOHEHTaM 1 ApyruM getansm obopynosaHua, He paboTawowmm
nog AaBreHWeM W HE PerynvupyoLwmMM AaBneHne, He yCTaHaBNUBAKTCA B COOTBETCTBUM € YT T, a 4omkHbI BbiTb
onpegeneHbl B TEXHUYECKMX YCIOBUSX NPOV3BOAUTENS.

6.1.7 bonToBble cCOeAUHEHUA INEMEHTOB nog faBneHnem

6.1.7.1 Bbibop maTepuanoB Ans 3anopHoro 6oNToBOro coeauHeHus (paboTatollero nog AaBrneHUeEM) 1
ero 3aLlUUTHbIX NOKPLITUIA AOMKEH YYMUThIBATh XNIOPUAHOE pacTpecknBaHWe nog HanpskeHnem B MOPCKOW Bode
W KOPPO3WMOHHYIO YCTanocThb.

6.1.7.2 Pag BbICOKOMNPOYHbLIX MaTepuanoB Ans BONTOBLIX COEAMHEHWIA MOXEeT 0Ka3aTbCs HeMmpUMeHu-
MbIM AMA 3KCNyaTauumn B YCroBMAX MOPCKOW BoAbl. [1na 3anopHoro 6onNToBOro coeguHeHus!, n3rotaBnvmea-
eMOoro 13 yrnepoaucTon Unuv nerMpoBaHHONW cTanu Ans UCNonb30BaHWs B NOABOAHbLIX YCNOBUSAX, BENWYKUHA
TBEPAOCTM NPUMEHEHHOrO MaTepuana gomkHa ObiTe OrpaHM4eHa MakcumManbHbIM 3Ha4YeHUeM TBepaoCTH Mo
Bpurenni 321 (Poksenn «C» 35) M3-3a BO3MOXHOCTH BO3HWKHOBEHWS BOAOPOOHOIO OXPYNUYMBaHUS NMpW Npu-
MEHEHWMN KaTogHON 3aLUNThI.
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6.1.7.3 3anopHoe GonTOBOE COEAMHEHME OOMKHO COOTBETCTBOBATL YPOBHH TEXHWYECKUX TpeboBaHuiA
YTT 3 cornacHo OCT P MCO 13628-4. 3anopHoe 6onToBOE COEAMHEHWE C U3OMUPYLLUM MOKPLITUEM, W3-
roTOBMeHHOe M3 MaTepuarnos Bcex knaccoe oT AA go HH, gomkHo 61Tk 06paboTaHo kak 6onToBoe coeguHe-
HWe, nogBepraeMoe Bo34encTButo, B cootTeeTcTBum ¢ TOCT P MCO 13628-4.

6.2 Cucrtema ynpasneHusi B coctaBe BUC3[] u ucnonHuTensHbie ycTponcTBa

6.2.1 CeoicTBa maTepunanos

6.2.1.1 OnpeneneHve maTepvanoB (MeTannmMyeckux M HeMeTannM4ecknx) Ans YCTPONCTB yrnpaBneHns
3anopHbIX MexaHuaMmoB BAC3[, KOHTaKTUPYHOLWKUX C TpaHCNopTUpyeMbiM rOUAOM, ABNSETCA OTBETCTREH-
HOCTBIO MPOEKTUMPOBLUMKA cUcTeMbl. [Ina obo3HayeHus maTepuanoB HeoBX0OUMO WMCMOMb30BaTh 0D6O3HaYe-
Hue Kknacca ot AA go HH, kak onpegeneHo B TOCT P MCO 13628-4. MNpu Boibope mMatepuanoB 4OCTATOYHO
yKasaTb KnacCbl MaTtepvanos ANA pasnyyHbiX YCNOBUKW 3KCMNyaTaumm, BKNoYas KOPPO3NOHHYIO aKTUBHOCTb.

6.2.1.2 MNpousBoguTenb oTBE4aET 3a BbIOOp MaTepnanoB KOHCTPYKLMW OCTarnbHbIX KOMMOHEHTOB, CBA-
3aHHbIX ¢ cuctemon ynpasnenusa BVC3[, B cootBetcTBMM ¢ TpeboBaHuamu FTOCT P 71160. MoryT ncnons3o-
BaTLCA ApYrue Matepuansl, umetolne bonee BLICOKYH NPOYHOCTL, MPY YCNOBUK, YTO OHK OTBeYarT TpeboBa-
Huam FTOCT P 71160 1 cOOTBETCTBYIOT TEXHUYECKUM YCITOBUAM MPOWN3BOAUTENS.

6.2.1.3 [Onsa sbibopa maTepuanoB Npov3BOOUTEND AOMKHA ObITh NpeacTaBneHa MHhopMaumns o CBOM-
cTBax MOPCKOW BOAblI U AAHHbIE O TEMMNepaType B MecTe pacrnonoXeHUs 3anopHbIX MexaHW3MOoB W yrnpaens-
IOWMX UMW YCTPOWUCTB. [1pK NpUMEeHeHWUM 3anopHLIX MEXaHW3MOB, TEPMUYECKN M3ONUPOBaHHBIX OT BAUAHWUA
MOPCKOW BOfAbl MOCPEACTBOM MPUMEHEHWS M30MSALUMOHHBIX MaTepuanos, HeobxoguMo NoATBEPOWMTL Coxpa-
HeHne paboTocnocoBHOro COCTOAHUA 3anOpHLIX MEXAHU3MOB B NMpefenax ananasoHa paboynx Temneparyp.

6.2.1.4 Knaccbkl ¥ HOMUHamNbHLIE TEMNEPATYPLl MaTepUanos AN YCTPOWCTB, KOHTAKTUPYHOLLWX C TPaHC-
NopTUPYEMbIM prioUaOM (TakWMX, KaK OaT4YMKK), OOMKHbLI DOblTh aHAMOMMYHbLI YCTAHOBMEHHBIM AN 3anopHbIX
yctponcte BUC3[.

6.2.1.5 Knaccbl un npegenbHble TeMmneparypbl MarepuanoB Ana ApYrux YCTPOWCTB CUCTEMbl ynpasne-
Hua BUC3[] nomkHb! onpeaenaTbCca NPoW3BoaMTeNeMm.

6.2.1.6 TpyObl, (PUTKUHTN, COEAUHUTENM U COEOUHUTENBHLIE MAHENW AOMKHbI ObITh U3rOTOBNEHLI U3 Ma-
TEpUanoB, YCTOMYUBBLIX K aTMOC(EPHOW KOPPO3UWU U KOPPO3WK Nod OeWCTBMEM MOpPCKOW BoAdbl. TpybHasa ob-
BA3KaA W LUMAHIM, KOHTaKTUpYyloLWmMe ¢ TpaHcnopTupyeMbiM rionaoM UK ¢ 3aKkaquBaeMbiMU XUMUYECKUMMN
peareHTaMu, OMKHbI ObITb M3rOTOBMNEHLI U3 MaTepuarnoB, COBMECTUMBIX C 3STUMUK hriroMoamu.

6.2.1.7 Matepuansl ynnoTHUTENbHbIX SMEMEHTOB LOMKHblI BbiTb COBMECTUMBLIMW C XXWAKOCTbID CUCTE-
Mbl ynpaenenua BUC3[. YNNoTHeHWs, KOHTaKTUPYKLWWE C TPaHCMOPTURYeMbIM hIIIOMAOM WK 3aKadmBae-
MbIMW XWUMWUYECKMMW peareHTamu, OOMKHbI M3roTaBnNMBaTbCA U3 Matepuanos, COBMECTUMbIX C YKa3aHHbIMA
thnongamu.

6.3 Ceapka

6.3.1 Bce cBapHble cOeQVHEHUSA 3NEMEHTOB, HAXOASALWMNXCS Mo OAaBNEeHWeM U perynupyrLlux gaene-
HWe, OOMKHBI COOTBETCTBOBATL ypoBHIO ¥YTT 3 TOCT P 51365.

6.3.2 CBapHble COEOWMHEHWs KOHCTPYKTUBHbIX 3M1EMEHTOB CnedyeT WM3roTaBnmMBaTtbk C Yy4eTOM Tpe-
DoBaHWA K CBapHbIM 3nemeHTaMm, paboTtawwmm be3 naeneHusa, B cootBeTcTBUM ¢ TOCT P 51365 unu
FOCT P NCO 13628-4—2016 (nogpasgen 5.3).

6.3.3 Koppo3uoHHO-CTOVKYH HannaeKy CrieqyeT BoIMonHATL B cooTBeTcTBuM ¢ TOCT P 51365.

6.4 KoHTpoOnb BHELWHEW KOPPO3UK

6.4.1 3awmTa oT BHelHen koppo3uu obopynoeaHus BUC3[ gomkHa obecneunBaTbCcs NocpencTBOM
BblBOpa COOTBETCTBYHOLLUMX MaTepmUanos, 3alUUTHBIX MOKPbITUA M NPUMEHEHNSA 3MNEeKTPOXMMUYECKON 3aLUNThI.
MporpaMma KOHTPONS KOPPO3WMW OOIDKHA BKMKOYAaTh UCMBITAHUSA, MOHUTOPUHT U NPU HEODXOAUMOCTY 3aMeHY
anemeHToB 3X3. dopMupoBaHWE U peanusauunsa NnporpamMmmbl KOHTPOMSA KOPPO3MK HE BXOAST B 0bnacTb pery-
NUPOBaHMS HACTOALLEro cTaHgapTa.

6.4.2 Cuctema 3allUTHbIX MOKPLITUA OOMMKHA COOTBETCTBOBATL TEXHUYECKUM YCIOBUAM NpOU3BoOguTe-
ng obopydoBaHus, NPOM3BOAKUTENS NOKPbITUA unn TpebosaHuam MOCT P UCO 13628-4.

6.4.3 Bribop LBeTa NoKpbITUSA AOMKEH OCYLLEecTBNATLCA B cooTBeTcTBUM ¢ TOCT P 70842,

6.4.4 MNpowseogntens BMC3[ nomkeH obecneunts AOCTYN K OOKYMEHTALMUW, COAEpXaLLel onucaHne
CUCTEeMbI 3aLLUTHbIX NOKPbITUIA W TEXHOMOIMW UX HAHECEHUS.
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7 KoHTponb Ka4yecTBa

7.1 O6wuMe nonoxeHunA

7.1.1 B pamMkax HacTosiLero ctaHaapTa anemeHTsl BUC3/l nogpasnenaioT Ha TpW KaTeropum Ana naeH-
TudbuKaLumm TpeboBaHNA K KOHTPOMIO KavyecTBa crneLvanbHbIX rpynn MCMoNb3yeMblX annapaTHbIX CPeacTB:

- ucnonHuTenbHele anemeHTsl BWC3[, ans kotopeix yctaHoeBneHsl YTT B COOTBETCTBAM C
MOCT P NCO 13628-4;

- yCTaHaBnuBaeMble Ha WCMNOMHUTElNbHblIE 3NEMEHTbI YCTPOWCTBA, TpeboBaHMA K KOTOpbIM ycTa-
HoBneHbl B TOCT P MCO 13628-4, NOCT P 71160, NTOCT P M3K 61511-1, TOCT P M3K 61511-2,
FOCT P M3K 61511-3;

- ycTpoicTBa cucTembl ynpasnenns BUC3[, TpeboBaHus K KOTOPbIM YCTAHOBMEHbI MCXOAS M3 3Ha-
YEeHWs1 BEPOSATHOCTWM OTKasa Mpu HanuyMk 3anpoca M mMuHuManbHo Tpebyemon HFT, kak onpemeneHo B
MOCT P M3K 61508-2, TOCT P M3K 61511-1, TOCT P M3K 61511-2, TOCT P M3K 61511-3.

7.1.2 [nga BcnomoratenbHoro obopynoBaHvs, He BXOOALLEr0 HU B OOHY M3 YKa3aHHbIX KaTeropmi, Tpe-
B©oBaHMA K KOHTPOIK Ka4YecTBa AOMKHbI COOTBETCTBOBAaTh TEXHUYECKUM YCITOBUSAM MPOU3BOANTENS.

7.1.3 B pamkax KOHTpOMs KadecTBa [OMKHbl ObiTb y4uTeHbl TpeboBaHma [OCT IEC 61508-3,
MOCT P M3K 61508-1, TOCT P M3K 61508-2, NTOCT P M3K 61508-7, TOCT P M3K 61511-1,
MOCT P M3K 61511-2, TOCT P M3K 61511-3 B OTHOLIEHWW yNpaBreHuWs }XM3HEHHbIM LuKoMm 6e3zonacHocTy,
BKIMKOYaa nnaHWpoBaHuWe, onpegeneHne OTBeTCTBEHHOCTKW, KOMMETEHTHOCTN NepcoHana Ans COOTBEeTCTBUSA
TpeboBaHMAM BanugaLMn U OLEHK (hyHKLMOHanbLHoW Be3onacHoCTy.

7.2 YpoBeHb TexHU4Yeckux TpeboBaHWIM 3anuparonx ycTpoicTB cuctemsl BUC3[

7.2.1 MNpoueccbl KOHTPONSA KayecTBa W WCMbITAHWIA 3EMEHTOB 3anupatoLwwmx yctpoicts BMC3[, Ha-
XOOALWMXCA MO AaBNEeHUeM W PEerynupyrlinx OaBneHue, He3aBUCUMO OT YPOBHSA MOMHOThLI 6e3onacHocTw
JomKHbl cooTBeTcTBOBaThb YT T 3 B cootBetcTBUKM ¢ TOCT P MCO 13628-4.

7.2.2 TNpouenypbl ruapaBNUYECKUX UCNbITAHWMIA 3anupatowmnx yctponcte BUC3[ gomkHbl COOTBETCTBO-
BaTb TpeboBaHusaM, yctaHoBneHHbIM TOCT P NCO 13628-4 gna YTT 3.

7.2.3 Kputepuem ycnewHoCT! ruapasnmyeckmx NCNbiTaHUMA ABNAETCA OTCYTCTBUE BU3YyanbHO PUKCUPY-
eMbIX yTe4YeK B TEYEHWe nepuoa BpemeHu, onpegensemoro B cooteetcTeun ¢ FOCT P MCO 13628-4.

7.2.4 Tpoueaypa NHeBMaTU4ECKON ONpeccoBKy 3anupatLunx yctporncts BUC3[ nomkHa cOOTBETCTBO-
BaTb TpeboeaHuam MOCT P MCO 13628-4 ona YTT 3. MNepen npoBegeHWeM NHEBMaTUYECKON ONpPeCCOBKU
OomkHa ObITh BbINOMHEHA rMapasnuyeckas onpeccoBka. VMcnonb3yemas Ans ONPecCOBKM rasoBas cpeaa w
YCMOBWS UCNbITAHWIA 3anuparLLnX YCTPOWUCTB OOIMKHEI COOTBETCTBORATL TpeboraHusam TOCT P CO 13628-4
ona YTT 3.

7.2.5 Kputepmem ycnelHOCTU UCMbITaHWIA ra3oBO Cpefoi ABNSeTCs OTCYTCTBME BU3yarnbHO OUKCUPY-
eMblX yTeYeK B Te4EHUe nepuoaa BpemeHu, onpegensiemoro B cooteetcTBum ¢ F[OCT P UCO 13628-4.

7.2.6 KOMNOHEHTLI, cogepaLlle XXWAKOCTb TMAPaBAnYEeCcKol CUCTEMbI, AOMKHbI BbITh NOOABEPTrHYThI M-
OpocTaTu4yeckoMy UCNbITaHWIo NoA AasreHneM, B 1,5 pasa npeBbilwakwLLeM HOMUHaNbHoe paboyee aaBneHme
rmopaBnu4eckoi cuctemel, B cootBeTcTBun ¢ FTOCT P UCO 13628-4 ana YTT 3. Bce ynpaBnaemble aneMeHTEl
(npuBoAbI, coeguHATENN U T. 4.), paboTalowure nog ynpaBneHnem ruapasrMyeckoi CUCTEMbI, OOMKHbI OYHK-
LMOHUPOBATL Npu gaeneHun, coctasnswwem 0,9 oT HoMMHanbHOro paboyero gaBNeHUs rMapaBnUYecKon
CUCTEMbI.

7.2.7 TockonbKy ruapasnvyeckasa cucteMa He nogsep)keHa OeWCTBMI0 TpaHCcnopTupyemoro dnwouaa,
ee MakcumarnkeHoe pabodvee gaBneHWe ¥ OaBNEHUE UCTIbITaHWUA OOMKHO ObITh OrpaHM4YeHo Hanbonee HU3KNM
npegencHbIM gaBneHMem ANa BXOASALWMX B €€ COCTaB 9IEMEHTOB UMW MEHbLUUM 3Ha4YeHWeM, ecnu 3To onpe-
OEeneHo npouseoauTeneM. VicnelTatensHoM cpefow aBnsAeTeA ruapaBnuyeckas xuakocte. Kputepuem ycnelu-
HOCTUW UCMbLITAHUIA ABNAETCA OTCYTCTBME BUOAWMbBIX yTedek B cooTBeTcTBMM ¢ TOCT P MCO 13628-4.

7.2.8 KoHTponb wabnoHom cnegyeT NpoBOAMTL B COOTBETCTBUM C TEXHUHECKMMM YCITOBUSIMMW NPOW3BO-
auntens. 3anupatowme yctpoictea BUC3[ c pazmepamn npoxogHoro kaHana cornacHo MOCT P 51365 moryT
BbITb NPOBEPEHLI C UCNONb30BaHMEM WabnoHa, onpegensemoro B cootTeetcTBumM ¢ TOCT P 51365.

7.2.9 BOnemeHTbl TPyBHOW 06BA3KN, NpeaHa3HavYeHHble Ans npoxoxaenus COJLl, nognexart npoBepke c
ncnons3oBaHneM wabnoHa, cooTBETCTBYHOLWEro ucnons3yemsim CO[.

7.2.10 HonyctuMele HanpshxeHus B TpybonpoBoae, TpyOHOW 00BsA3Ke N KOHCTPYKLUS TMApPaBnMYecKoro
LinaHra JoMmkHbl cooTBeTCcTBOBRaTh Tpeboeanuam MOCT P MCO 13628-4—2016 (nyHkT 7.20.2).
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7.2.11 Wcnbitanua Tpybonposoaa, TpybHOM 0BBA3KM U rMapaBnmMyeckoro WwnaHra B cbope ¢ KOHeYHbIMU
OUTUHTAMK, COEOUHUTENAMM U COEAUHUTENbHBIMU NMAaHENsAMKU, NOABEPKEHHbIMW BO3AENCTBUIO TPaHCNOPTU-
pyeMbiX onioua0B U/MNW HANPAMYH CBSI3aHHBIX C 3anupaklwunmm yetpoincteamu BUC3[, cnegyet npoBoouTh
B cooTBeTcTBUM ¢ 7.2.7 1 TOCT P MCO 13628-4. KpuTepuamu ycrneLlHOCTW UCMbITAHWUIA SBNAETCHA OTCYTCTBUE
BUOMMBIX yTeuek B cooTBeTcTBMM ¢ TOCT P MCO 13628-4.

7.2.12 ONTOBOMOKOHHbIE Kabenu AorkHbl 6biTb NPOMOKEHbI BHYTPWM 060NOYEK, 3aN0ONHEHHbLIX KOMMEH-
CUpYIOLLEN XKUOKOCTbO. B KadecTBe Takux o6onoyvek MoryT ObiTb MCMOMb30BaHbl 3arnofTHEHHbLIE XXWOKOCTBIO
LUMaHIM B COCTaBE COeaMHUTENbHBIX NepeMblHek U MeTannuyeckne Tpyobbl Ans NPOTSKeHHbIX Y4aCTKOB LNaH-
rokabens.

7.2.13 OnTuyeckue pasbembl OOIMMKHBI BKIOYATL CNeLManbHele BbIBOALI, NPefoTBpaLLalolLne YyTeuky
KOMMEHCUPYHLLEN XunaKkocT. BBoabl ONTOBOMOKOHHOIO Kabens B Haxogsdwuecs nog AasneHneM Kamepbl unm
B TPyOHY 06BSA3KY AOMKHbLI ObITb paccyMTaHbl HA NOMHYK PasHULY AaBMeHWA C OBYX CTOPOH kabenbHoro
BBOAA.

7.2.14 Bribop Tpacc Tpy6, TpyOHOM 00BA3KM, LUNAHTOB, 3NeKTPUYECcKUX 1 ONTUYHECcKUx kabenen LomkeH
ocyllecTenATbea ¢ yyeTom TpeboaHuin TOCT P MCO 13628-4. OnTuueckne NMHAM, pacrnonoXeHHble B 3a-
MOMHEHHbIX XUOKOCTLI 0BonoYkax, AOMKHbBI UMETh 3anac ANWHbLI ANA NpeJoTBPAaLLEHNA HATAXKEHUs B yCno-
BUSIX 0XNJaeMbIX Harpy20k.

7.2.15 TpybHas obBa3ka, Maywas K ruapaBninyeckum pazbemam, AOMmKHa bbiTb LOCTynHa Ans Bogo-
nasos/THMNA/OYW, 4Tobbl yKazaHHble pasbemMbl MOMMM OblTb OTCOEAMHEHbI, MPO4YThI UMW Cpe3aHbl Npu He-
06XOOAUMOCTU CHATMA MMAPaBNMYeCcKon BNOKMPOBKA N OCYLLIECTBNEHWSA NPUHYOUTENBHOMO NepeBofda CUCTEMbI
C aBTOMAaTU4YeCKOro Ha pPy4YHON pexum yrnpaeneHus.

7.2.16 TNocne cbopku TpybHasa obesA3ka 1 obopygoBaHue ¢ rugpasnuyeckim npuesogom BUC3M nomnx-
Hbl BbITb NpombITel B cooTBeTcTBUM ¢ TOCT P UCO 13628-4—2016 (nyHkT 7.20.3).

7.3 KOHCTpYKTUBHbIE 3NeMeHThl

7.3.1 KoHTponb Ka4yecTBa U UCMbITAHUS CBAPHbIX LUBOB KOHCTPYKTUBHbIX 31EMEHTOB AOMKHbI ObiTh Ha-
3Ha4yeHbl Kak Ansa cBapHbIX LWUBOB, He paboTalWwmx noj gaeneHuem, B cooteeTtctemm ¢ FTOCT P MCO 13628-4.

7.3.2 CeapHble LWBLI B MecTax, rie BO3HMKaKLLlee B pesynsrate 4eACTBUA Harpy3Kkn HanpshKeHvwe npe-
BoiwaeT 50 % npenena TekyyecTu mMaTepuana LiBa UMM OCHOBHOIO Martepuana, W TakenaxHble NMpoyLINHbI
onpefensarTcs Kak «KpUTUYECKWE CBApHbIE LUBLI» W OOMKXHbLI OTBEYaTb YPOBHK KOHTPONS KadyecTBa B COOT-
BetcTBUM ¢ YTT 3 1 TpeboBaHWsIM K NPOBEAEHUIO UCMNbITAHWIA, YycTaHoBneHHbIX B TOCT P 51365.

7.4 NMoagbeMHLIe yCTPONCTBA

7.4.1 TpebosaHusi KOHTPONSA KaYecTBa AN TaKenaxHbIX NPOYLUNH U NOABEMHbIX YCTPOWCTB AOSKHbBI CO-
OTBETCTBOBaTb TpebOBaHWAM K KOHTPOSIO KayecTBa W UCMbITaHUAM MOAbEMHbIX YCTPOWCTB, YCTaHOBMEHHbIM
B FTOCT P MCO 13628-4.

7.5 AneKTpoxumuyeckas 3awmTa

7.5.1 Ona nogTBepxaeHUsa 3 hekTUBHOCTU CUCTEMbI SNMEKTPOXUMNYECKORN 3aLMTbl 4OMKHbI BbITh NPO-
BeAEHbI MCMbITAHWA HENPEPLIBHOCTHM 3nekTpuyeckoro Toka. [MNpun conpotuenenwnn bonee 0,10 Om 1 oTcyTCTBUN
HEeNpPepPLIBHOCTMW 3NEKTPUYECKOro ToKa HeobXoaMmMa yCTaHOBKa 3a3eMNALLEro NpoBoaa Ha AaHHbIX yYacTKaX.

7.6 XpaHeHWe U TpaHCNOPTUPOBaHUe

7.6.1 MNocne wvcnbiTaHWid Nepeg XpaHeHweM Wnu oTrpyskoi obopynosaHne BUC3[ cnepyet onopox-
HUTb MU CMa3aTb B COOTBETCTBUM C TEXHUYECKUMU YCITOBUAMMU Npou3eogutens. [pov3BoguTens OOMKEH npe-
OOCTaBUTbL PEKOMEHALMW B OTHOLLEHUM TPAHCNOPTUPOBAHUSA, XpaHeHWs (BKITKOYas peKOMEHOYyeMble YCNOoBUS
OKpyKatoLwen cpeabl) u TpeboBaHUs K TEXHUYECKOMY 0BCnyKMBaHUMIO.

7.6.2 MNepepn oTrpy3koil oetanu u obopyaoBaHue, MMeloLLne OTKPbITbIE MeTannuMyeckne NoOBEPXHOCTU
(32 UCKNIOYEHMEM CMeLnanu3upoBaHHbIX 3NEMEHTOB, TAKUX KaK aHoAbl UMM MHOpMAaLUOHHbIE Tabnuykn),
OOMKHBI ObITh 3alUMLLEHLlI NOCPEACTBOM HaHECEHUA 3aLLMTHOMO NMOKPBITUA, NpeaynpexaaLLero nopaxeHue
pP>KaBYMHOW, UMK NOCPEACTBOM 3aNONHEHUS COBMECTUMbIM OriOUA0M, COAEPXKaLLlMM COOTBETCTBYOLLUE NHIK-
©MTOPbI KOPPO3UK, B COOTBETCTBUMN C TEXHUYECKMMW YCIIOBMSIMMW NPOW3BOAMTENS.

7.6.3 MNoBepxHOCTM hnaHLes, CTbIKOBOYHbIE BTYMKM W pe3bbbl A0MKHbI 6bITh 3alUMLLEHb! 3arnyLUKaMu.
[na obopynoBaHWsl ¢ HaHECEHHBLIM MOKPBITUEM, UMEKLLUM MOBPEXAEHUS NMOCMe NMpoBeAeHHbIX UCTbITAHWA,
nepen pasMeLLleHVeM Ha XpaHeHWe UMK OTrpy3KoM HEOBXOAMMO BLINOMHUTE PEMOHT MOKPLITUSA.

7.6.4 [nsa oTrpy3ku ycTaHOBKM U BMOKW criedyeT HafeXHO ynakoBaTb B AEPEBSHHYIO Tapy WU yCTaHo-
BWTb HA TPAHCMOPTHLIE canasku AN NpefoTBpalleHns NoBpexaeHns n obecnedeHnsa CTPOMOBKMU.
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8 MapkupoBka

8.1 O6wuMe nonoxeHnnA

8.1.1 MapknpoBka 3anopHoin apMaTypbl, cooTBeTCcTBYloWen TpeboBaHuam MOCT P MCO 13628-4 k npo-
eKTUPOBAHMWI0 U MCMNbITAHWAM, A0IDKHA BKMOYATh HOMEp NapTuKM, HOMMHanNbHoe pabovee gaBneHue, TeMmnepa-
TYPHbIA OWManazoH, HAMMEHOBAHWE UINW TOBAPHbIA 3HAK NMPOM3BOANTENS.

8.1.2 PacnonoxeHve MapkMpoBKM Ha MeTannMyeckux aetansax onpegensitoT B COOTBETCTBMM C
FOCT P 51365. Okpacky 1 MapKnpoBKy NoABOOHOro obopyaoBaHusa AnA uaeHTugukauun sogonasamu, one-
patopamn THIMA v YW BbinonHaAwT B cooTBeTcTBUM ¢ TOCT P 70842,

8.1.3 YkasaHHble B Mapkuposke uandyeckue Benu4MHbl O0MKHbl ObiTb BbipaxeHbl B cucteme CH.
BmecTe co 3Ha4YeHUAMM JOIMKHBI ObITh YKa3aHbl eANHWLBI N3MEPEHMS.

8.2 TakenaHble y3nbl U NPOYLUUHbI

8.2.1 TakenaHble NPOYLMHbI, NpeAHasHa4YeHHble ans nogbema obopynoBaHus, HeobXoaMMOo oKpaLlu-
BaTb B KPaCHbIA LIBET U MapKUpoBaTk HaanexalwuMm obpazom Ana yBegoMIeHWA nepcoHana o Heobxogumo-
CTW CTPOMOBKM B YKa3aHHbLIX TOYKAX.

8.2.2 TakenaxHble y3nbl U NPOYLUUHEI HA Kaxaol eauHKLEe o6opyaoBaHUs cnedyeT MapkMpoBaTh C yKa-
3aHuem BesonacHon paboden Harpysku, kak onpegeneHo B FTOCT P NCO 13628-4.

9 lNMoaTBepaeHue COOTBETCTBUA

9.1 Obwwme nonoxeHus

9.1.1 OaHHbli pasnen onpegenseT TpeboBaHus K Bann4aLumn, KoTopble AOMKHb! BbiTh BbINMOMHEHB! AN
OCHOBHbIX 3neMeHToB cuctembl U BUC3[ B uenom. Banupauua gomkHa GbiTb NpoBedeHa ANs Creayowmnx
OCHOBHbIX anemeHToB BUC3[:

a) oaT4HuKK;

6) N3C;

B) UCMONMHWTENbHOE YCTPONCTBO, B COCTAB KOTOPOrO BXOOST:

1) 3anuparline MexaHnambl (OTCEYHbIE KnanaHbl);

2) perynupytollme knanaHbl (Mcnonb3yemble Ana nogayun unu cbpoca gaBneHus B ruapaBinyeckon
cuMcTEME, C NMOMOLLbID KOTOPOW NPOVUCXOOMT akTMBaUuUs 3annparoLlmnx MexXaHn3moB);

3) oTCceyYHble MNKU MepenyckHble KranaHbl, UCNOMb3yemble ANA KOHTPONS AaBMNEeHWs, Cnusa Xua-
KOCTW, NOAA4YMN XMMUYECKUX PeareHToB U T. 4.

9.1.2 WcnbiTaHusa B paMkax BanMaauum OCHOBHBLIX KOMNOHEHTOB MOTYT BBINOMHATLCA He3aBUCcKHMO. [Ans
UCMONHUTENBHOTO ycTpoicTea B cbope JoMmkHbI BbITh NPOBeAEHb! OTAENbHbIE AOMOMNHUTENbLHbLIE UCMbITAHUS,
He CBsI3aHHbIE C UCMbITAHUSAMW OTAEMNbHBIX KOMMOHEHTOB.

MpumMmevyaHune — Hacroawuin ctaHgapT yctaHasnveaeT TpeboBaHus K Banvgauuy rigpasnuyecknx npvBoLoB
3anuparoLLMX MexaHW3MOB, PerynuMpyroLLMx 1 oTCeuHblx knanaHoB BUC3M. MpumeHeHWe aneKTpUHeckux NpUBOLOB SB-
NAETCs AOMYCTUMbIM, OHAKO PEKOMEHAALMM MO UX NPOEKTUPOBAHWIO He BXOAAT B 06MnacTb AedCTBUS HACTOSLLEro CTaH-
Japta. B 1o e Bpems anekTpuyeckue NpUBOLbl AOMKHbI COOTBETCTBORATH MPOEKTHLIM TpeboBaHusaM, TpeGoBaHUAM K
mMarepuanam 1 NpoLeccy Banuaauny, yCTaHOBMNEHHBIM A8 MMAPaBINYECcKMX NPUBOLOB.

9.1.3 Ecnu nNpovcxoasaT U3MeHeHWa KOHCTPYKUMW M3Oenus, 3aTparuBarolle BONpockl MOHTaxa, raba-
pPUTOB, OYHKLMUIA UMK MCTIONb3YEMbIX MaTepyanos, TO MPOVM3BOAMTENb AOMKEH OKYMEHTaNbHO NOATBEPAUTD
OTCYTCTBME BNUAHWSA YKasaHHbIX M3MEHEeHWIn Ha paboure XxapakTepucTUKL U3aenus.

9.1.4 KoHCTpykuus, KOTopas NpeTepneBaeT CYLWECTBEHHbIE W3MEHEHUS, ABMNSAETCA HOBOW W ANSA Hee
HeoBX04MMO MPOBECTU MOBTOPHbIE UCMbITaHWUA. CyLIECTBEHHBIM N3MEHEHWEM CYUTAETCH MoBoe NaMeHeHue
paHee aTTecTOBaHHOW KOHUrypauum U naMeHeHne B Bblibope maTtepuana, KOTOpOe MOXET MOBMUATh Ha
a(hhEKTUBHOCTL paboThkl M3LenuUa Unu ero o6CcnyxuBaHne.

9.1.5 lMpn UaMeHeHWM MaTeprana NpoBedeHne HOBOrO UCMbITaHKUsA He TpebyeTcs, ecnm NPUMEHUMOCTb
HOBOTO Marepuana MoXeT BbiTb NOATBeEKAeHa NPON3BOANTENEM.

9.2 Banugauua sanuvpawwmx mexaHuamos BUC3[ v npuBoga

9.2.1 B npouecce BanuaauuW OOMKHbI ObiTb peanM3oBaHbl NPUBEAEHHbIE HWKE MOAX0Abl K Npoueny-
paM 1 MacluTabupoBaHWIO pe3ynsTaToB.
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9.2.2 NcneiTaHna B npolecce Banugauumn 3anuparlinx MexaHusMmoB v npueogoB BWC3[ creay-
€T NPOBOAWMTL Ha MPOTOTMMNAxX UINU CepunHbix obpasuax obopyaoBaHWs, M3rOTOBMEHHOTO B COOTBETCTBUM C
FOCT P NCO 13628-4, ¢ ydeToM pabo4nx LIMKMOB, LIMKIMOB MU3MEHEHMWS BHYTPEHHErO AaBMeHus, Temnepartyp-
HbIX LMKMOB WU LMKNOB U3MEHEHMA BHELIHEro OaBneHuns, a Takke TpeboBaHuin K pabouynm xapakTepucTukam,
COOTBETCTBYKOLUNX YPOBHK TEXHUYECKUX TpeboBaHuii K paboduum xapaktepuctukam YTP 2 (PR2) B cooTeeT-
ctBum ¢ MOCT P 51365.

9.2.3 Ecnu pasmep sanupatoliero mexanmsma/npusoga BUC3[ He siensieTcs Bepudpuumpyembim napa-
METPOM, TO MOTyT GbITb MCMOMb30BaHbl NpaBuna macwtabuposanus, npuesegeHHsle B FOCT P MCO 13628-4,
AN BanMJauuu HOBOTO pa3Mepa HeobXOoOMMO yKaszaHWwe Ha yxXe KBanudulupoBaHHEBIE 3anuparkwllmne Mexa-
HWU3MbI/MPUBOAHLI.

9.2.4 B page cnyyaes 3anuparlUnili MexaHu3m/npueoa MoXeT ObiTb YCTAHOBMNEH HEMOCPEeACTBEHHO B
TpyGonposoge. B aTux crniydanax moxeT noTpeboBatbCcs U3MEHWTb pa3mep NPOXOAHOro KaHana knanaHa, uc-
nofib30BaTh pasmep, OTNMYHbIA OT HOMUHAamNbHbLIX pasmepoB, npueeaeHHbix B TOCT P UCO 13628-4, ons
obecnevyeHnss BO3MOXXHOCTM Ucnonb3aoeaHma COL.

9.2.5 CooTBeTCTBYHOLLUUIA yCTAaHOBMNEHHBIM TpeboBaHUSAM 3anupatoLmnini mexaHmam/npuesog BUC3[ mox-
HO MCnonb3oBaTh AN BanugauMn 3anuparLllero yCTpoOWCTBa C HOBbIM pa3MepoM, B OTHOLUEHUU KOTOPOro
NPUHLMMbI NPOEKTUPOBaHUS, KOHUIypauns U yHKUMOHaNbHbIE onepaLn OCTalTCsA HEM3MEHHBIMW, OAHAKO
AWaMeTp KaHana B KOHCTPYKLMM cefna KnanaHa He LOMmKeH oTnvyatbes 6onee yem Ha 12,7 mm oT gnameTpa
yCTPOWCTBAa, npolleiwero NpoLecc sanugaunm.

9.3 Banugauus KnanaHoOB KOHTPONSA AaBleHUsl, cCnvMBa >XWOKOCTU, nepenycka, nogavu
XUMMWUYECKUX peareHToB

9.3.1 [nsa knanaHOB KOHTPONS AABMEHUS, CMIMBA XUOKOCTW, Nepenycka, nogayn XMM1U4ecknux peareHToB
OOMKHbI ObITh peann3oBaHbl NPUBEAEHHbIE HUXKE NOAX0Abl K Banvaauun 1 macltabrupoBaHuio.

9.3.2 NcnbiTaHMsa B npolecce Banvjauuu yKasaHHbIX KrnanaHoB M WX NpPUBOAOB crieayeT Mpo-
BOAMTbL Ha MpOTOTMNAx WM CepuiHbiX obpasuax 00OpynoBaHWs, W3TOTOBMEHHOTO B COOTBETCTBUM C
MOCT P UCO 13628-4 c yyeTom paBoymnx LUKIMOB, LIMKNOB U3MEHEHWUS BHYTPEHHEro OaBneHWs, TeMnepa-
TYPHbIX LUUKMOB U LMKIMNOB U3MEHEHWUS BHELIHEro OAaBMeHusi, a Takke TpeboraHWin Kk pabounM xapaktepu-
CTUKaM, COOTBETCTBYHLLMX YPOBHIO TEXHUYECKUX TpeboBaHuil kK pabouymm xapaktepuctvkam YTP 2 (PR2) B
cooTtBeTcTBUM ¢ [OCT P 51365.

9.3.3 Ecnu pasmep knanaHa, ucnons3dyemoro B BWC3[, He aBnsetrcsa napameTpoMm, nognexa-
WuMm BepuduKkaunm, To MoOryT ObiTb WCMOMb30BaHbl NpaBuna macwTabupoBaHWsA, NPUBEOEHHble B
FOCT P CO 13628-4, ona Banvaaunu HOBOro paaMepa Heob6XoQMMO yKaszaHue Ha KnanaHsl, npolleflive
Banugauuto ansa npuMmeHeHus B coctase BUC3[.

9.4 Banupauua pacnpegenuTenbHOro KnanaHa

9.4.1 PacnpegenuvTentsHbli Knanad HanpaensaeT XWOKOCTb MMApaBnM4ecKo CUCTEMbI B NPUBOL OTCEM-
HOro knanaHa. MlcneiTaHue B npouecce Banujauuu pacnpefenuTeNbHOro KrnanaHa cnegyeT BbiMONMHATL Ha
npoToTUNE UNK cepuiHoM obpasue, M3roTOBNEHHOM B COOTBETCTBMM C HACTOALWWM CTaHAAPTOM ANSA NpoBep-
K TOrO, YTO MPWU NPOEKTUPOBaHMK KNanaHa 6binn cobnogeHsl TpeboBaHua Kk paboynMM xapakTepucTMkam B
OTHOLUEHWW OaBMeHus, TemnepaTypsbl u paboyero Lukna.

9.4.2 MNpu npoBedeHWM AaHHbLIX WCNbITAHWA A0MmKHa obecnednBaTbCsi NpoAyBka (OYHKLMOHANLHON
NUHAK,

9.4.3 B npouecce Banuaauvu knanaHa AOMKHbI 6bITe NpOBEAEHbI CreAYIOLLINE UCMbITaHMS:

- UMKNWYEecKoe UCMbITaHue, B NpoLecce KOTOPOro ruapasnuMyeckas *XUAKOCTbL JOMKHA NoaaBaTbCca Ha
pacrnpedennTentsHblil KnanaH ¢ MakCUManbHbIM HOMWHANbHBEIM OaBNEeHWeM, NMpu 3TOM JoMmKeH ObiTb obe-
crnevyeH CTaH4APTHbLIN KNacc YACTOThLI FTMAPaBnuMyeckon xuagkoctu B cooteetcteum ¢ FOCT P 71160—2023
(nogpaspen 6.4.3.2);

- UMKNMYecKne ucnbiTaHua cpabaTeiBaHWs knanaHa. [Ana pacnpedenvyTensHoro KnanaHa gOMmKHbl ObiTh
BuinonHeHsl 10 000 umnknos cpabatbiBaHus. Npu npoBegeHUn UcnbiTaHuii He0BXO4MMO OCYLLEeCTBASATL MOHU-
TOPUWHI NafeHnsa OaBNeHUs B yNpasnsaoLlen NuHun Ans noaTeepxaeHus cbpoca rugpaBnuyecKon XXuaKocTu.
Mpu cpabaTbiBaHMK AaBNEHME OOMKHO CHMXATBCA 00 aTMocdepHOoro;

- UMKNWYEcKoe UCMbITaHWe NpU UCNONb30OBaHWKW TMAPABNUYECKON KUOKOCTU C MOHWMKEHHBIM KNaccom
ynucTOThl. B npouecce ucnbiTaHMiA rMapaBnMyeckas }KMAKOCTb AOMKHA nogaBaThbCa Ha pacnpeaenuTenbHbIN
KnanaH ¢ MakcumarnbHbIM HOMWHAaMNbLHLIM JABNEeHWeM, NpWU 3TOM PEKOMEHOYeTCA WCMOMb30BaTb rMaopaBnu-
YecKyl XMakocTb 13-ro knacca 4ucToTel B cootBeTcTBUM ¢ TOCT 17216. Knacc 4vcTOThl KWMOKOCTU MOA-
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NEeXUT YTOYHEHMIKO Ha CTaguu NPOEeKTMPOBaHMA cUcTeMbl. B npouecce ucnbiTaHWst JOMKHO ObiTh BbINOMNHE-
Ho 1000-kpaTHoe cpabaTtbiBaHWe knanaHa. HeobxoaMmo OCyLecTBNATbL MOHMTOPWHI NafeHus OaBneHus B
ynpaenswLen NMHAUA ONs NOATBePXKAeHWUsl cOpoca ruapaBnMYeCcKOm XKUOKOCTH, Npyu cpabaTeiBaHUKW AaBMneHMe
OOIDKHO CHMKATbCA 00 aTMOCKEpPHOro;

- npoBeAeHune runepbapuveckoro UCNbITaHUA NPU HU3KOW Temnepartype, B MpOLEecce KOTOPOro Kranax
OOIKeH BbITe UCNbITaH B rnnepbapuyeckoi Kamepe npuy aBneHnn, UMUTUPYHOLWLEM pac4eTHYH rmyBuHy Boakl
B TOYKE YCTAHOBKM pacnpefenuTernbHOro knanaHa. [vapasnvyeckas XKuOKoCTb B MpoLecce 3Toro Wenbita-
HWA NOJAETCs Ha KnanaH Nnpu pacyeTHOM AaBneHun. YuctoTa ruapaBnUYeckor XUOKOCTW, NogaBaeMon Ha
KrnanaH, JOoMmKHa COOTBETCTBOBaTL CTaHAapPTHOMY Krnaccy 4uctoThl B cootBeTcTBUM ¢ TOCT P 71160. Boga B
MCcnbITaTeNbLHON KaMepe A0MKHa UMEThL TeMnepaTypy He Bhiwe 2 °C. WcneiTaHne BkntodaeT 100-kpaTHoe cpa-
DaTtbiBaHWe KnanaHa. HeobxogMmMo ocyLecTBAATE MOHWTOPWHT NadeHnsa aBneHus B ynpaBnaowen InMHUmM
ONA NoATBepxXaeHus cbpoca rmapaenM4Yeckor XUOKOCTH, Npu cpabaTbiBaHUW OaBneHne JOMKHO CHUXAaTbCS
40 faeneHus B runepbapuyeckon kamepe. B kayecTBe ansTepHaTUBLI MOXET NPOBOAMTLCA rnepbapuyeckoe
W TemnepaTypHoe ucnsitaHue B cooteetcTBum ¢ FTOCT P 71160.

9.5 Banugauva OaTYMKOB, NPOrpaMMHPYEMOMN 3NMEeKTPOHHOM CUCTEMbl U YCTPOWCTB CUCTEMbI
ynpaBneHus

9.5.1 B cootBeTcTBUM C TpeboBaHWsMW HacCTOAWEro cTaHAapTa yCTPOWCTBA CUCTEeMbl YNpaBreHus,
ycTaHaBnMBaemble Ha 3anuparoLx MexaHuamax (BKM4Yas, HO He OrpaHMYMBasCh: AaTYNKW AaBNeHus, pac-
XOA0Mepbl, MOPThl ANA MOHUTOPUHIA WUNK NoAayn XUMUYECKUX peareHToB, ruapaBnuyeckme pasbemMHbie na-
HernwW, NaHenu NogkKNYeHUs NepemMblyeK, aNeKTPUYecKne M ONTOBOMNOKOHHbIE pasbeMbl U T. A.) OTHECEHbI K
cuctemam Tvna A B cooteeTctBum ¢ TOCT P MOK 61508-2.

9.5.2 OcTanbHble 3NeMeHTbl UMK YCTPONCTBA, BXxoadw e B cucteMy ynpaenenusa BWC3[, 3a ncknove-
HWeM crneunansHo BblAENEHHbIX, TakMX Kak yCTaHaBnMBaeMble Ha OTCeYHbIX MeXxaHu3Max yCTPoWCTBa ynpas-
fleHns, OTHeceHbl K cuctemam Tuna B B cootBetctBum ¢ FTOCT P MOK 61508-2 (Hanpumep, nporpaMmmMmupye-
Mbl€ YCTPOWCTBA, NOorM4ecKkMe YyCTPOMNCTBa, YCTPOWCTBA ¢ 0BpaTHOW CBA3bI).

9.5.3 [ina onpegeneHua cpedHell BepOSTHOCTM OTKa3da Mo TpeboBaHWio OOMKHBI MCMNONb30BaTHCH
COOTBETCTBYIOLME AaHHble NO OTKazaM AN YKa3zaHHbIX KOMMOHEHTOB. [aHHble Mo OoTKaszaMm OOmKHbl BbiTb
OOKYMEHTMPOBAaHbI U B OTHOLLEHWKM HUX OOMKHbI ObiTh ONpeaeneHsl NPUHUMaeMble AONYLLEHWS.

9.5.4 TpebyeTcs NpUBECTU AaHHbIE B OTHOLLEHWW WHTEHCUBHOCTM ONACHbIX HEOBHAPYKMBaeMbIX OTKa-
30B (Ay,) U CYMMapHOV MHTEHCUBHOCTM OTKa30B (A,;) UNK aonu GesonacHbix oTkas3os (SFF).

MpumeyvaHue — lNokasaTtens L;,; AOMKEH BKITIO4ATh TOMNBKO KPUTUYECKUE OTKa3sbl (T. e. 0TKa3bl, KOTOpbIE BMNSA-
0T Ha dyHKLMo BesonacHocTh). Ecnu npumMeHMMo, napameTpel, MCNonb3yemble AT OLEHKM OTKa30B No obLuei NnpuyvHe
(Hanpumep, B-hakTop), AOMKHBLI BBITH BKMIOYEHbI U 3a00KYMEHTUPOBaHLI KaK YacTb JaHHbIX 06 0Tkasax.

9.5.5 [daHHble 06 oTKasax MoryT ObiTb NOMyYeHbl CNeayLWMMKM cnocobamun UM UX coveTaHueM:

a) hakTUyeckme daHHble, MOoNyYeHHbIE NPKU 3KCMNyaTauuyM Takon e UM aHanorMYHon CUCTEMBI:

- [aHHble A0MKHbl BbITb OCHOBaHbLI HA KOMMOHEHTaX, KOTOPbIE UCMOMbL3YHTCA B aHanorM4yHow cpege u
NPy aHanornyHbix YCnoBMAX IKCMnyaTaLum, NpyM 3TOM KOHCTPYKLMUSA KOMNOHEHTOB A0MKHA 6blTb MOSHTUYHON;

- AN MCMoNb3yeMOoro UCTOMHWKa AaHHbIX 00 OTKa3ax YMCro NPOBEeAEHHbIX UCMbITaHWA B OTHOLUEHUK pe-
NEeBaHTHON yHKUKMM BE30NacHOCTM AOMKHO NPUBOAMTLCA BMECTE C AaHHbIMW O TOM, CKOMNbKO U3 3TUX hyHK-
LIMOHANbHbIX UCMbITAHUA OKOHYMMAMCL OTKa3oM. Kpome Toro, JomxeH ObiTb NMpuBedeH NPOMEXYTOK Bpeme-
HWU MeXAY OaHHBIMU (DYHKUMOHANBHBIMW UCNbITaHuAMW. Ecnn gaHHble cobpaHbl U3 pasnuyYHbIX UCTOUYHUKOB,
npeano4TUTensHo, YTobbl Mcnonb3yemast MHopMaLma nogpasaensanach Mo KaXaomy UCTOMHUKY AaHHbIX;

- OLEHKW CpedHel BepoATHOCTM OTKasa no TpeboBaHMIo U Ay, AOMKHbLI BbiTb KOHCEPBATUBHLIMU (B CO-
oteetctBUM ¢ TOCT P MOK 61508-2 Tpebyetcs, uTobbl y NoBLIX NPUMEHSAEMbIX OAHHBIX O YACTOTE OTKA30B
YPOBEHb CTATUCTUYECKON JOCTOBEPHOCTW COCTABMAN Kak MUHuMyM 70 %);

- MHJOPMaLKMA O CpoKe Cryx0bl KOMNOHEHTOB He ABMAETCA 3HAYMMOW, OCHOBA ANS OLeHKW AaHHbIX Mo
oTKasam [ofmkHa OblTb TakoW, Kak NpeacTaBneHo Bbille;

6) cepTuduKkaT TpeTbeil CTOPOHbI UMW aHANOTMYHBIA JOKYMEHT:

- Bce TpeboBaHWA U MPUHATLIE JOMYLLEHUS] B OTHOLWEHUW CcepTudurKkaTa AOoMmKHbl ObiTh 3a40KYMEHTU-
poBaHbl. Takum obpaszom, KPpOMe caMoro cepTudMKaTa, JOKYMEHTAUMNS OOMKHA BKIOYATL MHpopMaLWIo, KO-
Topas sIBMSETCA OCHOBaHWMEM Ans Bbiaaun ceptudmkata (oTyet 06 OUEHKe B Npouecce cepTuduKaumnm nnm
aHanornmyHaa obOoCHOBbIBaKOLWas JOKYMeHTaUms);
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B) OUEHKa KOMMOHEHTOB M CUCTEMbl OCHOBBLIBAETCS Ha AaHHbIX 06 OTKasax, nony4Yaemblx M3 obuiux
MCTOYHMKOB:

- ouUeHKa JorxHa 6biTb JOMKHBIM 0BpazoM 3a[0KYMEHTMPOBaHa NOCpPeacTEOM aHanwu3a fepeBa OT-
Ka30B, BKMKYasA OTKasbl Mo obei npudnHe. OUeHWBaEMble KOMMNOHEHTLI U CUCTEMBIl JOMKHBI UMETb OaUHA-
KOBbI TN UCMONb30BaHWs, Be30nacHoe COCTOSHWE U aHANOMMUYHYH KOHCTPYKLMIO MO OTHOLLEHMWIO K Be3sonac-
HOMY COCTOSIHWUIO (T. €. B HOPMaSibHOM COCTOAHMW MO, HanpsKeHUWeM B NPOTMBOMOMOMKHOCTE K OTCYTCTBUIO
HanpsKeHMs B HOPMarbHOM COCTOsiHMKM). B ganbHerwem, ecnu oueHka Obina ocHOBaHa Ha AaHHbIX, Ony-
OnUKOBaHHbIX B CNPaBOYHUKE MO HAOEeXHOCTU, MNK NoAoOHBIX NCTOYHMKaX, Bce HeobXxoaumble napameTpbi
(HanpuMep, NapameTpbl OKpYXKatoLlen cpedbl MW NokasaTeny KayecTea) 4OMKHBI COOTBETCTBOBATL paccMa-
TpMBaeMOMY NMPUMEHEHWMIO U AOMKHbI BbiTh NPeACcTaBNeHbl KAk YacTb JOKYMEHTaLum;

- npouseoguTteneMm M3C pgomkHO BbITb MOAFOTOBMEHO PYKOBOACTBO Mo Ge30nacHOCTU, B KOTOPOM
JomkHO ObITb yKazaHo nonHoe cooTsetcTBue cuctembl [OCT P M3K 61508-1, TOCT P M3K 61508-2,
MOCT IEC 61508-3, TOCT P M3K 61508-7, noaTBep)KaaemMoe He3aBUCUMOW MCTbITaTeNbLHON nabopartopuei
WNU OpYror He3aBUCUMON opraHM3aunen, BbINOMNHSWeNn ucneliTaHusa. B pykosoactee no 6esonacHocTw gon-
eH BbITh YCTAHOBMNEH: MaKCUMarbHbIM YPOBEHb MNONHOTHI 6E30MacHOCTH, ANA KOTOPOro MoXeT BObITh BCTpoe-
Ha M3C, MNCB B coctaBe BUC3[, B koTOpyt ycTaHaenueaetcs MN3C, u onucaHue KoHpUrypaumi 1 ycnoBuii
oKpyxawLel cpeabl, npu koTopbix N3C moxeT BbITe BCTpoeHo 1 MoxeT paboTtaTk B cocTase [1CB BUC3[;

- KOHCTPYKTUBHOW 0COBEHHOCTHIO HEKOTOPBIX apXMTEKTYP NMOABOLHOM CUCTEMbI YNpaBneHusl sABrseTcs
Hanu4yne napannenbHbiX cxem Ana obecnevyeHns pesepeupoBaHus, MO0 HanuMuMe cucTem, npegHasHadeH-
HbIX AS1A MOBbILEHWS HAAEXKHOCTM annapaTHbiX CPeACTB, CHMKEHUS] BEPOATHOCTU MOXHBLIX OTKIMHOYEHWA Unn
owwnbok, NMbo yBenuuyeHna MHTepBana Mexay pernameHTHbIM TexHuYeckum obcnyxueadmem. PykoBogcTea
no BGezonacHoCcTU ANa cucTeMbl ¢ ogHUM MN3C, MOXHO UCMOMB30BaTh B KAYecTBe OOKYMEeHTauuu ans eanu-
dauuu MIC, cnonbayrLnX apxXnTeKTypy CUCTEMEI YNIPABMNEeHUs, B KOTOPOR C Lienblo pe3epBUpOBaHUsA yCTa-
HoBneHbl aea M3C, npy ycrnoBuM, 4TO MOCTaBLUMK/MHTErpaTop CUCTEMbl YNPaBneHUs MOXeT NoaATBEpPAUTb,
4YTO MapannenbHas MW pe3epsBupyemMas KOHUrypauus He nNpuBOOMT K BO3HUMKHOBEHWIO OOMONMHUTENbHbLIX
HeonpeaensaeMbiX OMacHbIX OTKA30B, a TakKe He NMPOWCXOAWUT CHWKEHWS yKa3aHHbIX B pykoBoacTBe no Hes-
OMAacHOCTW 3HAYEHWU cpefHei BEpOATHOCTM OTKa3a nNpu Hanuuuu 2anpoca, HFT 1 gonu 6e3onacHblx 0TKa30B
(SFF). Banupgauua B npolecce UcnblTaHui gomkHa ObiTh NpoBeaeHa NocpeacTBOM CTEHAOBLIX WCMbITaHWUIA
aByx unu bonee M3C, NoAKMOYEHHBIX NapannensHo B UAEHTUYHBLIX YCNOBUAX 3KCNNyaTaLumn, onpeneneHHbIx
B pyKoBOACTBe Nno H6e30nacHoCTy.

9.6 Banvpgauua ucnonHuTenbHoro yctporctea BUC3[

9.6.1 NcnonHutensHoe ycTpoiicTeo BUC3[ B npouecce Banugauun crnefyeT UCNbITbIBATL C pe-
anuaauuein He meHee 350 uwknoB cpabaTbiBaHUA NpU MOMHOW pacyeTHOW Harpy3ke (nepenaje OaB-
NneHUs Ha oTceKkallleM KrnanaHe) Ha oTcyTcTBue cboeB MMM BO3HUKHOBEHWS yTedeK, B COOTBETCTBUU C
FOCT P UCO 13628-4—2016 (npunoxeHue L) (cm. Takke npunoxenune F [2]) ons ypoBHA TEXHMYECKMX
TpeboBaHuin PR2. [laHHOE McnbiTaHne crieqyeTt NpoBoAUTL B AONONHEHWE (HE COBMECTHO) K YKa3aHHbIM
BblLLE UCMbITAHUAM, BbINOMHAEMbIM B pamMKkax Banuaauuy Apyrux aneMeHTOB CUCTEMBI.

9.6.2 MNpoBegeHne LUKNUYECKUX TEMMNEpPaTypHbIX W/unu runepbapuyecknx UCNbITAHUA He TpebyeTcs,
€CNUn OHKU ABHO HEe PEKOMEH0BaHbI MPOM3BOAUTENEM.

9.6.3 WUcnonHutensHoe yctpoicteo BUC3[] nomkHo BKMOYaTh 3anopHoe YCTPOWCTBO (OTCEYHOW Kna-
naH B cbope), knanaH onsa MoOHUTOpUHra/cbpoca gaBneHus, NepenyckHon KnanaH v rugpaBnuyeckuil ynpae-
nAwWKMA knanaH, obecneynBarwLlMiA Nofjady rMApaBlMYEecKon XUOKOCTM B 0OBA3KY MpuBOoAa 3amnopHOro
yCTponcTBa.

9.6.4 TpybHas obBs3Ka AoMmKHa COOTBETCTBOBaThL 00OBSI3Ke aHamornyHelX yCTPOWUCTB Unu UMeTk bBonee
KOHCEPBaTUMBHOE peLleHWe B OTHOLUEHUM OMaMETPOB WU MPOTSKEHHOCTM Yy4acTKOB, Yncna narnbos 1 TPOWHK-
koB. McnbiTeiBaemoe B npouecce Banvaaumn ncnonHutenesHoe yctporncteo BUC3[ moxeT BbITe MpOoTOTUNOM
unun cepuiiHbiM 0BpasiLom obopyaoBaHuMs.

9.7 OHEHKa YPOBHA MONMHOTDbI GesonacHocTH AnA 3neMeHTOB UCNOMHUTEeNbHOro yCTpOI‘;'ICTBa

9.7.1 XapaKkTepWCTMKN KranaHoB MCMonHUTensHoro yctponctea BUC3[ (Takue, Kak repMeTnyYHOCTb,
TEeNNoCTOMKOCTb, paboyee ycunue, KpyTAWMWA MOMEHT, KONMMYecTBO paboumx LMKNOB W T. 4.) OnNpeaensoT
ucxogs m3 TpeboeaHuin TOCT P 51365 n TOCT P MCO 13628-4 K UMKNMYECKMM UCMBLITAHWAM B rpouecce
Banuaauunmn, NoCKOMbKY YMCMO TAKUMX 3MIEMEHTOB OFPAHUYEHO W CpedHWEe CTAaTUCTUYECKNE 3HAYEHUS CMOXHO
onpenenuTb. [laHHbIA pacyeTHbIA METO4 MOXET ObiTh MCMOMb30BaH ANA OLEHKM CPEOHEro BPpEMEHU MeXxay
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OTKa3aMu 1 ypoOBHS MOMHOTLI Be3onacHoCTK, noka He ByayT AOCTYMHbI B OCTAaTOMHOM KOMUWYECTBE 3KCnnya-
TauWOHHbIE AaHHbIE.

9.7.2 MeToq OLEHKM npeanonaraeT, YTo OTKasbl MPU MPOXOXOEHWW WUCMbITAHWA B COOTBETCTBMU C
FOCT P 51365 u FOCT P MCO 13628-4 umeloT criy4ariHblil XapakTep C KONMYeCTBOM OTKa30B, paBHbLIM HYM0
B XOJ€E UCMbITaHWUS, Kak YCTAHOBINEHO AaHHLIMW HaLMOHAamNbHEIMKW cTaHdapTamyu. CnefoBaTtensHo, Npu OLEeH-
Ke HageHOCTW AN OUEeHKW HeonpedeneHHOCTM HeobXxooMMo MCNonb3oBaTh pacnpedeneHne Xu-Kkeagpar.
OcHOBHbIE NapameTpbl pacnpefeneHns Xu-ksagpart npuBeaeHbl B npunoxednn B FTOCT P 8.736—2011 v [3].

9.7.3 OueHKy ypoBHS NONHOTLI Be3onacHocT HeobxoaMMO NPOBOAWTL B COOTBETCTBUUM CO CredyHLLn-
MW BblpaeHUsMM:

SiL= -log10(PFD,,.), (1)
2
PFD,,, = (ﬁ) 1, 2)
2L -C)
MTBF = 2L-C)
x2(2r + 201) (3)

rae PFD,, ., — cpeaHss BEPOSATHOCTb OTKa3a npu Hanvuum sanpoca;
MTBF — cpepHee BpeMsa Mexay 0TKasamu (YMCNo LMKIIOB MeXIy OTKasamu);

L — NpOoEeKTHbIN CPOoK crny»bbl UCMOMHUTENbBHOIO YCTPOWCTBA, NET;

C — uuncno oxuaaemMbix cpabaTbiBAHNA MCMONMHUTENBHOIO YCTPOWCTBA B rOf;

Xz — OYHKLUMA pacnpeneneHuns xu-ksagpar;

t — 3annaHWpoBaHHLIN MHTEepPBan UCMbITAHWUIA, KOTOPLIA ONpedensaeTcsa Kak 3annaHUpoBaHHbIA UH-

TepBan ucnbitaHna BUC3[ B uenom (gatumkos, N3C 1 MCNoONHUTENbHLIX YCTPOWCTB), MokKa
NpoBOAATCA AENCTBMA No noaTeepxaeHuo YT1b.

9.7.4 CpenHee Bpemsa Mexay OTKasamMu SABMAETCA XapakTepUCTUMKON BEPOATHOCTW OTKasa 3MeMEeHTa,
YCTPOWCTBA UMK cucTeMbl. B KavyecTBe MCxogHOM MHdopMauny Npyu onpefgeneHny oueHKM CpedHero BpeMeH!
MeXOy OTKasaMu UCMOoNb3yT AaHHble HabnwageHn uny onybnukoBaHHble JaHHble 06 oTKasax.

9.7.5 [ng pacyeTa OLEHKW CpedHero BpeMeHW Mexgy OTKaszaMu M BEepPOSATHOCTWM OTKasa Heobxogumo
MCMonb30BaTh pacrnpeneneHue xu-keagpar. [1pu 3ToM cnegyert y4uTbiBaTh HeonpeaeneHHoCcTb HabnoaeHnn
npw manom obbemMe pesynbTaToB HabMWAEHWA U BO3MOXHbIE Pa3NnYus peanbHbIX YCIOBUIA SKCnyaTaumm 1
YCMNOBWIA 3KCNNyaTauuu, COOTBETCTBYHOLLMX ONYyBNMKOBAHHLIM OaHHbLIM.

10 MoHTax, BBO4 B 3KCNMyaTauuio U 3Kkcnnyatauusa

10.1 OGwme nonoxeHuna

10.1.1 MoHTax npoBoguTCs NoOcfie M3roToBneHus n ucneitaHns BUC3[ v BkMoYaeT ee JOCTaBKy Ha
MEeCTO 3KCnryaTauuy, yCTaHOBKY Ha8 MOPCKOM [He, MOOKMHYeHne Bcex HEOBXOAMMbIX KOMMYHUKaLUWUA U nog-
KNoYeHue K 3awmiiaemomy Tpybonposogy Crf.

10.1.2 Beopg B 3kcnnyatauuto BUC3[ BknoyaeT COBOKYMHOCTb MEPONPUATUIA OT Hayana WCnbITaHui
CUCTEMbI Ha TOYKe aKcnnyaTauuu Jo ee 3anonHeHus QronaoM U Hadana akcnnyaTaumu.

10.1.3 MoHTax 1 BBog B 3kcnnyataunto BUC3[ HeobxoanMo ocyLLecTBNATL TakuM 0bpasom, 4Tobbl ee
YIB cooTBeTcTBOBAn NPOEKTHOMY 3HAYEHMUIO.

10.1.4 B npouecce MOHTaxa WM BBoAa B akcnnyaTtauuio BUC3[ nonkHO ocyllecTBNATLECA yNpaBneHue
WM3MEHEeHWAMMW ONA NoATBEPKAEHUA TOro, YTO NMobble M3MEHEHUS, B CriyYae Npu3HaHusa nx HeobxoguMbiMK B
X0[e yKasaHHbIX aTanos pabot, He BnusT Ha YIBb u ykaseiBatotca B CTE cornacHo 4.6.

10.1.5 [Onsa cogericTBusa pabotam B MpoLECcCe MOHTaXa v BBOAA B aKCNMyaTtauMio nogpsavmkam AoImKHa
BbITb NepenaHa MHOpMaLUa 0 JONYCTUMbIX Harpyskax npu MOHTaXe W TPaHCMopTUpPOBaHWK, CBEAEHWUS O
NMPUHATLIX JONYLWEHUAX U ONUCaHUA UHTEPdENCOB.

10.2 MnanupoBaHue

10.2.1 lMnaHMpoBaHMe BLINOMHAETCHA C LEenbio onpeneneHns Bcex MeponpuaTtuin, Heobxogumblx ans
OCyLecTBNEHNsI MOHTaxa 1 nogknodennsa BVC3[, a Takke BbINONHEHWA NMyCckOHaNago4HbIX paborT.
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10.2.2 [JomkeH B6biTb BbINOMHEH HE3ABMCUMbIA aHanu3 npouenyp B cOCTaBe nNnaHupyembix pabot npu-
MeHUTENbHO K MoHTaxy BUC3[. MNpun HeobxoomMMoCcT NpoLeaypbl AOMKHbLI BKINIOYaTb pacyeThl, NoaTBepKaa-
olwne, yTo MoHTax BNC3[ OyaeT BeiNonHeH be3onacHo u 6e3 NoBpexaeHusa CUCTEMBI.

10.2.3 MNoapsg4mMk Mo MOHTaXY OOIMKEH NPOBECTM OUEHKY PUCKOB ANA MAEHTUUKaLWK NoTeHUWanb-
HbIX OTKMOHEHWI OT NnaHa u pa3paboTaTk Npouenypbl AeACTBUA NPY BOZHUKHOBEHWW TAKUX OTKNOHEHMA. [po-
Leaypbl OMXKHbI BKIOYATL yKaszaHWe Ha TpebyeMblil ypOBEHb COrMacoBaHuUs Npy HEOBXOAMMOCTW BHECEHNUS
nobbIX NBMEHEHWUIA.

10.2.4 lNnaHupoBaHWe OOMKHO BKNOYaTk Npouegypbl yNpaBneHua U3MeHeHUAMU 4ns ynpasneHns oT-
KNMOHEHUAMW B TEX CIy4asx, Korga B MpoLecce MOHTaxa Obinv BHECEHbI NU3BMEHEHWA B MPOEKT.

10.2.5 lNnaH gonxeH cogepaTh cneaytoLlme NonoXeHus:

a) nepeyeHb BCEX MEPOMPUATUIA B pamKax UCNbITAHWUA U NPOBEAEHWS MyCKOHANago4HbIX paboT, BK-
yas Banuaauuo BUC3N, c yuetom TpeboBaHmin k CThH;

6) wHbopmauunio, Kacawlwylcs peXumoB paboTbl OCHOBHOrO W BCMoMoraTensHoro obopydoBaHwWs,
BKMOYas:

- NMOArOTOBKY K MCMONb30BAHWID, HAnagky v perynupoBky;

- 3anyck, BbINOMHeHWe paboT B aBTOMaTWYECKOM, Py4HOM, MONyaBTOMaTU4eCKOM pPEXMME, KOHTPOIb
paboTkl B yCTaHOBUBLLEMCH pPeXUME;

- cbpoc, ocTaHOB M TexHU4eckoe obcnyxMBaHue;

- BO3MOXHbl€ OTKITOHEHUWA OT PeXKMMa HOPManbHON 3KCMMyaTaluu;

- KOHTPOMb NnaHupyeMsbIX K peanusauun npoueayp;

- CCbIMKa Ha KpUTEPUW COOTBETCTBUSA (HanpuMmep, NPUYMHHO-CNIeACcTBEHHAA AuarpammMa, NpuHLMnuarnbs-
Hble CXeMbl CUCTEMbI yNpaBneHus);

- rpadvk nposeaeHus pabor;

- nepeyeHb NUL U OpraHu3aunii, OTBETCTBEHHLIX 3a NpoBefeHWe paboT M COOTBETCTBYHLLMUE YPOBHU
OTBETCTBEHHOCTU.

10.2.6 MNnaH BanuaauMy NporpaMmHoro obecnedyeHus OOMKeH onpenenaTs nporpamMmHoe obecneve-
Hue B obnacTtu 6e3onacHoCTY, Noanexallee BanuaauMn Ana Ka)Xaoro pexnmMa BeinonHeHnsa paboT, Bknoyas:

a) WHgopMaLMvIo B OTHOLUEHUW CTpaTernn Banugawumu, B TOM YACIE UCNONb3yeMble CPeaCcTBa U AaHHbIe:

- pYYHble ¥ aBTOMaTU4YECKWE CPEACTBa;

- cTaTUYeckue U AMHaAMU4Yeckue cpencTea;

- aHanUTUYecKUe 1 cTaTUCTUYECKNe AaHHbIe;

0) cpencTBa u MeToAbl, NoANEXallue NPUMEHEHWIO AN NOATBEPXAEHWUA COOTBETCTBUS KaxO0n OyHK-
uwnm 6esonacHocTu MNMCH cnegyowmmM KpUTEepUaAM:

- yCTaHOBneHHbIM TpeboBaHWMsaM Ana nporpammMHoro obecneveHns gyHkuun bezonacHocTu MNMCH;

- yCTaHOBneHHbIM TpeboBaHMaM K nonHoTe 6e3onacHOCTM NporpaMMHOro obecnedyeHus;

- NapameTpam cpefbl, B KOTOPOW crnefyeT NpoBOOWMTbL OEWCTBWSA (Hanpumep, Npu MpoBeOEeHUU UCMbI-
TaHui cpefa bygeT BkNo4YaTh OTKANMOpOBaHHbLIE MHCTPYMEHTHLI U 060pyooBaHUE);

B) KPUTEPMM COOTBETCTBUS/HECOOTBETCTBUSA MPUW BLIMOMHEHWM Banupauuy nporpaMmHoro obecneve-
HUS, BKNOYas:

- HeobxoOouMble BXOOHbIE OaHHble, Kak (hOpMUPYEMbIE B pamMKax TEXHOMOTMYEeCcKOro npouecca, Tak u
BBOOMMbIE ONEepaTopoM, NOCNeaoBaTenbHOCTL BBOAA AAHHbIX U UX 3HAYEHUS;

- OMMOAEMble CUrHanbl Ha BbiXoae, UX NOCNeaoBaTenbHOCTh M 3HAYEHUS

- OpYrve KpUTepun COOTBETCTBUA (Hanpumep, 0bbemMm MCNonb3yeMon namMaTu, BpeMsi cpabaTbeiBaHua u
LOMYCTUMBIE OTKITIOHEHUS 3HAYEHUI);

- MONMWUTUKY W NpoLEeaypbl AN OLEeHKW pe3ynbTaToB BanuaaumMm U KOppekTUpyLmue Mepbl Npu BbisBMe-
HUWN OTKITOHEHWNA.

10.3 MoHTax

10.3.1 MoHTax cnegyeT NpoBOAWTL B COOTBETCTBMM C MpedBapuUTerbHO NMOATOTOBMNEHHLIM MiaHoM U
YyTBEPXOEHHBIMU KOMMNaHWeR-onepaTopoM NpoekTa npoleaypamu.

10.3.2 [o Hayana MOHTaxHbIX paboT AoMmKkHO BbiTh NpoBeaeHo oGcnenoBaHe MOPCKOro AHa AnA noga-
TBEPXOEHMA OTCYTCTBMA NMOCTOPOHHWUX NPeaMETOB, KOTOPbIE MOFYT NPENATCTBOBATL NPOLECCY MOHTaxa U/Mnu
0KasbiBaTb BNMSAHKE Ha nocnegyoyo akcnnyatauuio BUC3[. B xoge obcnenosannsa HeobxodnMo noaTeep-
OWUTb KOOPAMHATBLI U NPOCTPAHCTBEHHOE MOMOXEeHWe pacrnonoxeHHoro no Gnuaoctu obopynosanua CrO u
obopynosaHus, nogknoyaemoro K BUC3[.
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10.3.3 Cucrema no3vLMOHMPOBaHWs, UCcNonb3yeMas B npouecce obcnegoBaHus, 4ormkHa BbiTb aHano-
TMYHOW cucTemMe, koTopasl ByaeT MCnonb30BaTbCA B MPOLIECCE MOHTaXKa.

10.3.4 TMpwn HeobxogMMOCTU NOAPAAUMK MO MOHTAXY AOIKEH NPeanoXnTh U peanu3oBaTe MeToabl Noa-
roTOBKW MOPCKOro AHa Ans obecnedyeHuns ycrnosui, Tpebyemeix npu MoHTaxe BUC3[.

10.3.5 lMocne 3aBeplUeHUa MOHTa)HbIX paboT HeobxogumMo npoBecTu obcnedoBaHWe cUCTEMbl Ans
LOKYMEHTaNLHOTO NOOTBEMKAEHUS PEe3ynbTaToB BbINOMHEHHbIX paboT. PesynbraTtel o6cnenoBaHnst 4OMKHbI
ObITb OTpPaXeHbl B OTYETE, COAepKallem OnucaHue CocTosHusa obopypoBaHWus W rpadmyeckuin matepuan,
WMMIOCTPUPYIOLLWIA ONncaHue.

10.3.6 PeaynsraThl 06creqoBaHus JOMKHLI COOEPXaTh:

a) onucaHue oblero coctoaHUA obopynosaHua BUC3[;

6) koopauHaTel pacnonoxeHua BUC3M;

B) onucaHwe BzaumMmHoro pacnonoxeHue BUC3[ oTHocuTensHo gpyroro obopyaosaHus CI[;

r) nepeqeHb OOMYLLEHHbIX OTKITOHEHWIA OT MPOEKTHBIX PELLUEHN;

) BbINOMHEHHbIE B MPOLECCe MOHTaxa peMOHTHble paboTbl;

€) pesynkTathl NpoBepKM W ucneiTannin BUC3[.

10.4 Beop B akcnnyaTauuio

10.4.1 MyckoHanago4Hble paboTkl M BBOA B 3KCMMyaTalWio OMKHbI NPOBOANTLCA B COOTBETCTBMM C pe-
LWEeHUSMW MPOEKTHOM AOKYMeHTauuu, TpeboBaHuaMN JOKYMEHTaLuM npeanpusTuin — npovssoguTenei (unu
nocTaBLLMKOB) oBopygoBaHus, npaBunaMy No oXpaHe Tpyaa M TexHuke H6e3onacHoCTU, noxapHoi Besonac-
HOCTMW, HOPMAaTUBHBIMU OOKYMEHTAMW OPraHOoB rocy4apCTBeHHOro Haaaopa, TpebosaHuamu FOCT P 59305,
FOCT P NCO 13628-4 n CIN 378.1325800.

10.4.2 lpowu3soguTenem [oImkHA ObITe NMOArOTOBMEHA 3KCMMNyaTaUMOHHAs OOKYMEHTaLUWs B COOTBET-
cteum ¢ FTOCT P 59305—2021 (pazgen 9).

10.4.3 Mo pesynsTatam WCMNbITAHWA M MYCKOHanNaAodHblX paboT AoMKHO ObiTb NOATBEPXKOEHO, YTO
BUC3[ oteevaet CTH 1 (hyHKUMOHMPYET B COOTBETCTBUWN C MPOEKTHLIMMW PeLLeHUSIMU.

10.4.4 lNMpoBoAUMbIE NOCNE MOHTaXa CUCTEMbI UCMLITAHWMA OOMKHbI NOATBEPOAMTL, YTO BCA CMUCTEMA,
BKIKOYAA PYHKUUKW 3aKPLITUS KNanaHoB 1 paboTy CUCTeMbI yNpaBneHus, CNPOEKTUPOBaHA U YCTAHORMEHA Ta-
kum obpasom, uTo obecnevrBaeT Hagnexallyw paboTy B paMKax npeaycMOTPEHHbIX NMPOEKTOM OTKITOHEHWUN
OT HOpMarbHbIX YCNOBWUIA SKCNyaTaLuu.

10.4.5 [Jom¥Ho OblTb NOATBEPXKAEHO, YTO:!

- Bpems cpabaTbiBaHMs CUCTEMbI COOTBETCTBYET MPOEKTHLIM NapamMeTpam;

- NMpenycMoTpeHHble YHKUWU (Hanpumep, cpabaTbiBaHWE OTCEYHOro KnanaHa) BhIMOMHAKTCH Kop-
PEKTHO;

- OpYyrvue OCHOBHbIE NapaMeTphbl HAXOAATCH B 3a4aHHbIX MPOEKTHLIX rpaHnuax.

10.4.6 [o Havana nepBoi akcnnyatauum BWMC3[, a Takke nocne npuMocTaHOBKM ee paboTbl HA CPOK
cBbilwe 30 AHen UK nocrne BHeCeHUs M3MeHeHUN B ee KOHCTPYKLU MK cnefyeT NPpoBOAUTL NPOBEPKY CUCTEMbI,
C Uernbio noaTBepxaeHns paboTocnocoOHOro COCTOAHMSA BCEX 3MIEMEHTOB M YCTPOWCTB W, eCNi NPUMEHUMO,
BbINOMHEHUA KanMbpoBKW M3MepUTENbHLIX NPUBOPOB ANs KOHKPETHLIX YCIOBUIA 3KCMNyaTalnn.

10.4.7 [Ona popMUpPOBaHUA YEK-NINCTA C LeNbio Banvaauum npoekTHbIX pelleHnin U pesynsTaTtos CTpo-
WUTENBHO-MOHTaXHbIX paboT AomkHa BbiTh NOArOTOBMEHA AuarpaMmMa OLeHKW aHanuaa ycrnoeun obecneyeHuns
BeaonacHocTu.

10.4.8 B 4ek-nuct Heobxogmmo BHecTu Bce KWIM n oTMeTnTb MX OYHKLMOHaNbHOEe HasHavyeHue B Cu-
cteme ynpaeneHus. JomkHO ObiTb NOOTBEPXKOEHO, YTO Kax4oe M3MepuTerbHOe YCTPOWCTBO HaxogouTcs B
pabouem cocToAaHUKM, Hagnexawum obpa3omM oTKanMbpoBaHO M FOTOBO K BbIMOMHEHUIO NMPOEKTHOW hyHKLWK
yrpaBneHus B yCTAHOBMNEHHLIN Nepuod BpeMeHU. Peaynsrathl NpoBEpPKUM HEOBX0OMMO OTMETUTL B JuarpaMmmMe
OLeHKN aHanuaa ycnosuii obecnevenuns 6e3onacHoCTu.

10.4.9 3aBeplueHve UCNbITAHWIA BCeX YNpaBnseMblX YCTPOWCTB WM NOATBEpXKAeHWe WX (PYHKLMOHamMb-
HbIX XapakTepUCTWK ABMSETCH OCHOBaHWeM OAns yTBepxaeHus, 4to BUC3[ » pesynbraTel MOHTaXa yCrneLwHo
npoLunu Banugaunio u sepuduKkaLnio.

10.4.10 UWcnbitanna BWC3[ cnegyeT BLIMNONHATL B COOTBETCTBMM € TpeboBaHusMU
FOCT P MBK 61511-1 (cm. Takxke [4]) ¢ y4eTOM BO3OEACTBUS BHELWIHEN CPEbI.

10.4.11 TepmeTudHocTb 0bopynoBaHua BUC3[ n TpybonpoBonoB nogknyeHUa AomkHa BeiTe nog-
TBEPX/EeHa B NpoLecce UCMbITaHWIA noj AasneHueM. VicnbiTaHue cnefyeT NpoBOAWUTL C AaBleHUeM, Kak Mu-
HUMyM B 1,25 pasa npesbilalowM MakcMManbHo gonycTumoe pabovee gaBneHwe, ecnv MHoOe He NpegycMo-
TPEHO HOPMAaTMBHbIMKW TpeboBaHUAMUN.
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10.4.12 Banugauus 6esonacHoctu BUC3[] B npouecce ee BBoAa B 3KCNIyaTaluMio BKIKOYAET COBOKYTM-
HOCTb OEeWCTBUIA, HeoBXxooMMbIX ANs NOATBepxOAeHWA cooTBeTCcTBMA CTB yCcTaHOBNEHHOW U KOHCTPYKTUBHO
3aBepeHHon BUC3[] n ee npubopHbix oyHKUMA.

10.4.13 KW, ucnonesyemble Npy NpOBEAEHUMN UCTBITAHUI, OOMKHbEI BbiTe OTKanMbpoBaHbl B COOTBET-
CcTBMM ¢ TpeboBaHMAMM HOPMATUBHbIX JOKYMEHTOB UK cneundukalm npousBoguTens.

10.4.14 B npouecce Banugaunn HeoGxoanMMo NOATBEPAUTL, UTO:

- MCB BbINONHAET CBOW DYHKLMK NPY NPOEKTHbLIX pexnumax paboTbl (HanpMMep, Npu 3anycke, 0CTaHoOBe
u T A.), B cootBetcTBUM ¢ CTh;

- Ha paboty NCBH He oka3biBaeT HEraTMBHOIO BAWSIHUSI B3aWMOLENCTBUE C cucTemoi ynpaenernus Crj
W OpYrMMW NOOKIMKOYEHHBIMU CUMCTEMaMU;

- ocywecTBnsetcs obMmeH gaHHbiMu Mexay MNCB n cuctemoi ynpasnenuss CML wnu gpyron npegy-
CMOTPEHHOW MPOEKTOM CUCTEMOWN;

- patdukn, NM3C m mcnonHwWTenbHble ycTpowcTtBa oTeBedatoT CTHh, Bkntodas TpeboBaHus K pesepBu-
pPOBaHUIY;

- napameTpbl CUCTEMbl MO pe3ynbTatam MOHTaXa KOPPEKTHO OTpaKeHbl B UCMOMHUTENbHOW AOKYMEH-
Tauum;

- MNPV OTKNOHEHUWM TEXHOMOMMYECKMX NapaMeTpoB 3a Npeaenbl NPOEKTHbIX 3Ha4YeHnn hyHKUKUs Besonac-
HocTK MNMCBE paboTaeT Hagnexawum obpasom;

- nocnefoBaTenbHOCTb OTKMoYeHus (octaHoea) BUC3[ peanuayetca Haanexalum obpasom;

- NMCB BUC3[ obecneunBaeT Hagnexallee ONoBeLLEHUE O COCTOAHUN U peanuayemMbiX QYHKLUAX;

- MatemaTtudeckne mogenu, BknoyeHHsle B NCHB, KoppekTHbl;

- thyHKuMA cOpoca BbiNonHAETCA TakK, kak onpegeneHo B CTh;

- thbyHKkumA Balinaca paboTaeT KOPPeKTHO;

- CUCTeMa py4YHOro ocTaHoBa paboTaeT KOPPEKTHO;

- NMapameTpbl KOHTPOMbHLIX UCMbITAHWIA NPUBEAEHbI B JOKYMEHTaLWKM Mo TEXHUYECKOMY 0BCIYXNBaAHUIO;

- PYHKUMWN OMArHOCTMKK paboTatT KOPPEKTHO;

- NPV OTKMYEHMWU W BOCCTAHOBMEHUW 3HEprocHabxeHws dyHkumoHupoeaHne [CB cooTtBeTcTBYET
NMPOEKTHBLIM PELLEHUAM.

10.4.15 TMocne 3aBeplueHUsa UcnbITaHWii Nnepen Hadanom akcnnyatauny BUC3[ gomkHe! 6bITh BeINON-
HeHbl cnegyolwne 4encTBus:

- OTCeuYHble KnanaHbl NpuBedeHbl B COCTOSIHWE, onpefensieMoe npouenypon nycka cUcTeMsl;

- U3 CUCTeMbl yaaneHsbl Bce cpefbl, UCMOMb30BaBLLIMECS NPU UCNBITAHUAX;

- BbIMONHEH hrHamnbHbLIA TEeCT OCTAHOBA.

10.4.16 [dokymeHTauus, chopmupyemMas rno pesynsratam npoBegeHWUs MCMNbITaHWW KM BBOOA B 3KCNNya-
Tauu, A0MKHa BKNKOYaTb:

- nnad Banuaauum BUC3[;

- yKasaHue Ha rnognexatlyio nposepke yHkUMo BesonacHocTu MCH ¢ ccbinkon Ha TpeboBaHus, onpe-
OeneHHble B Xxo4e nnaHupoBaHusa eanugauun BUC3[M;

- nepeyeHb MHCTPYMEHTORB, 0060pyaOBaHWUSA U OaHHLIX, UCNOoNb3yeMbix Npu kanubposke BUC3[;

- pesynkTaTthl UCMbITAHWNI;

- TeXHW4ecKue yCrioBUs Ha NPOBELEHUE UCTbITaHNNIA,

- KpMTEpWUW COOTBETCTBMWA PE3yNbTaTOB UCMbITAHUIA YCTaHOBNEHHLIM TPeboBaHMAM;

- OTKMNOHeHWs hakTUYeCKUX pe3ynbsTaTtoB OT OXMOaeMblX;

- pesyneTaThl aHanuasa UCNbITaHUY U NPUHATOE pelleHMe OTHOCUTENbHO MPOLOMMKEHUS UCMBITAHUIA UMK
BHeCEHUS U3MEHEHUI B Criydae Hann4ynsa OTKNOHEHWNA.

10.4.17 Mpwn HaNWYUKM OTKNOHEHWNIA (HAaKTUHECKMX PE3yNbTaToOB OT OXMAAEMbIX, AOMKHbI OblTh LOCTYMHbI
pe3ynbTaTbl aHanMaa yKasaHHbIX OTKMOHEHUW W MPUHATLIE peLleHUs KakK YacTb pe3ynsraTtoB Banuvjauuu an-
napaTHbIX W MporpaMMHbIX CpedcTB, BKMNOYAs AOKYMEHTanbHO NOATBEPXAEHHOE pelleHue O MPOAOIIKEHUN
Banuaauum Wnn Bo3eparte Ha bonee paHHIOK CTaaM KU3HEHHOTO LMKna pas3paboTkn CUCTeMbI.

10.4.18 [omkeH NpoBOAMTLCA PEMOHT BCEX BhISIBMEHHBIX B Npouecce 0bcrnefoBaHUi NoOBpeXaeHNiA C
MCNONb30BaHNEM YTBEPXAEHHbIX Npouenyp W npyv HeobxoguMOCTU C NpoBeAeHUEM NMOBTOPHbLIX UCTbITAHWUNA.
INMoOble M3MeHeHWs, BHECEHHbIE B XOA4e PEMOHTHbBIX paboT, cregyeT oueHWBaTbk B pamMKax rmpouecca ynpas-
neHna mameHeHusiMu. MNpr HeoBXoQUMOCTM M3MEeHeHWs A0MKHbl BbiTb ogobpeHbl/BepudLMPOBaHbl NPON3-
BOOMTENEM.
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10.4.19 YpoBeHb pucka B npouecce Mycka CUCTEMbl HE JOMKEH NpeBbillaTh YPOBEHb pUCKa Npu HOp-
ManeHoW akcnnyatauun. Mpu npoekTuposaHum BUC3[, a Takke npu paspaboTke v peanusauuu npouenyp
BBOAA B 3KCMnyaTauuio HeobxXoaMMo y4uTbiBaTb BO3MOXHbIE OTMMYMSA CTaguM Mycka CMCTEMbl OT pexuma
HOpManbHOR 3KcnnyaTauuu.

10.4.20 YkasaHHble OTAMYMA MOTYT BKNHOYATL!
npoxoxgeHue Yepes cuctemy hniongoB, UCNOMNB30BABLUMXCS OIS OYMCTKM CKBAXKVH;

CYLLLECTBEHHbIE UBMEHEHWA TEMNePaTypbl U AABMNEHWUS B XO4e NycKa;
BPEMEHHYH Mofaqy XMMUYECKUX peareHToR;
HayanbHOEe COCTOsIHWME W NMocnefoBaTeNbHOCTb Mycka obopygosanus Cr/.

10.4.21 Tpouenypsbl 1 gencTeus, peanusyemsle npu Beoge BVC3[ B skcnnyatauno, 4OMKHBl yUNTbI-
BaTb pPeX1UM paboTbl 060pyOoBaHMSA, PacnoNoXeHHOro nepes CUCTEMOW NO HanpaBneHWto ABMKEHWA NOTOKa.
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Bubnuorpadcun

depepantHble HOpMbI M NpaBuna B obnactyu npoMelwnerHon 6esonacHoctv «O6wme npaBvna B3pbiBobe3onac-

HOCTW 0N B3pbIBOMOXapOONacHbIX XMMUYECKUX, HeTexmMmieckmx 1 HedTenepepabaTbiBaloWmnX NPOU3BOACTBY.

YTeepxaeHel ®efepanpHoi cny:K60W N0 3KONOMMYECKOMY, TEXHONMOMMYECKOMY U aTOMHOMY Haasopy, Npukas

oT 15 pekabpa 2020 r. Ne 533

MCO 10423:2009 HedTaHan 1 rasoBas npombilLNeHHOCTb. BypoBoe 1 akcnnyaTaumoHHoe obopyaoBaHue. YcTbe-
BOe 1 (hOHTaHHOe obopynoBaHue

P 50.1.033-2001 MpuknagHana ctaTucTuka. [Npasuna NnpoBepky cornacusi ONbITHOrO pacnpefeneHus ¢ TeopeTu-
yeckum. HacTb |. Kputepmu Tvna xu-keagpart

MNCO 10418:2019 HedTaHaa v razosasa npoMellneHHocTs. Mopckue gobeiuHble yeTaHoBku. Cuctema obecneve-
HKA BezonacHOCTU TEXHOMOMMYECKOoro npoLuecca
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FOCT P 70799—2023

YOK 622.276.04:006.354 OKC 75.020
75.180.10

75.180.99

KrnwyeBble criora: HeCpTFIHaFI 1M rasoeasd NpomMbILLUNEHHOCTb, CUCTEMBbI noaBoaHOWN ,D,Oﬁbl‘-ll/l, an60pHa$|
cuctemMa 6830H8CHOCTM, 3aljTa OT NOBbLIWEHHOIo daBneHuns

PepakTop /1.B. KopemHukosa
TexHuueckuih pegaktop M.E. Yepenkosa
Koppektop M.B. ByyHas
KomnbtoTepHas Bepctka MLA. HaneldkuHol

CpaHo B Habop 28.06.2023. [MognucaHo B nedatb 22.12.2023. dopmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 4,18. Yu4.-u3a. n. 3,76.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

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