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MNpegncnosne

1 NOAIrOTOBJ/IEH AkuroHepHbIM 06LLecTBOM «PycaToM ABTOMAaTU3NPOBaHHbIE CUCTEMbI YNpaBeHNs»
(AO «PACY») Ha 0CHOBEe COOGCTBEHHOIO NnepeBofa Ha PYCCKWI A3blK aHI10A3bIYHON Bepcun ctaHgjapTa, yka-
3aHHOro B MyHKTe 4

2 BHECEH TexHunyecknum koMuTeToM Mo ctaHgaptusaumnn TK 322 «ATOMHas TEXHUKa»

3 YTBEPXAEH W BBEAEH B OENCTBWE MNpukasom depepasibHOro areHTCTBa MO TEXHUYECKOMY
perynvposaHuio u metposiorum ot 16 anpens 2021 r. Ne 219-ct

4 HacToswwunii cTaHAapT UAEHTUYEH MexXayHapoaHoMY cTaHAapTy M3OK 61888:2002 «ATOMHbIE CTaHLUMN.
KOHTpO/IbHO-n3MepuTeNbHbIE CUCTEMbI, BaXKHble Ana 6e3onacHocTn. OnpefeneHve n obcnyxmBaHue ycTa-
BOK aBapwuiiHoli 3awuTbl» (IEC 61888:2002 «Nuclear power plants — Instrumentation important to safety —
Determination and maintenance of trip setpoints», IDT).

HaumeHoBaHue HacTosALero ctaHjapTa U3MEeHEeHO OTHOCUTE/IbHO HauMEHOBaHUA yKa3aHHOro Mexay-
HapofHOoro ctaHaapTa s npusefeHus B cootsetcTene ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpu NpumMeHeHUN HacTosALLEro cTaHgapTa PeKOMeHyeTCA UCMO/b30BaTb BMECTO CCbUTOUYHbIX MeXay-
HapoAHbIX CTaH4apPTOB COOTBETCTBYHOLME UM HaLMOHasIbHble CTaH4apTbl, CBEAEHUSA O KOTOPbLIX NpuBEeAeHb! B
OOMOSHUTE/IbHOM npunoxeHun JA.

[lononHuTenbHbIE CHOCKM B TEKCTE HACTOSALLEro cTaHfapTa BblAeneHbl KypcuBoM

5 BBEJEH BMNEPBbIE

6 MoIoXEHNs1 HACTOSILLErO CTaHAapTa AeiCTBYIOT B LLE/IOM B OTHOLLEHUY COOPYXaeMbIX MO POCCUIACKUM
npoeKkTam aToMHbIX CTaHUWii 3a npeagenamu Poccuiickoii ®eaepaunn, a Takke B OTHOLLIEHWM COOPYXaeMbIX
Ha TeppuTopun Poccuiickoli ®efepalnn aTOMHbIX CTaHLUWi B YacTu, He NpoTUBOpeYalleli TpeGoBaHWsAM de-
ZepasibHbIX HOPM 1 NpaBus B 06/1aCTU UCMO/Ib30BAHNS aTOMHOI 3Hepruu

MpaBuna npUMeHeHUs HacTOALWEero cTaHAapTa YyCTaHOB/MeHbl B cTaTbe 26 defepanbHOro 3akoHa
oT 29 uioHa 2015 r. No 162-93 «O cTaHgapTu3aunm B Poccuiickoin ®efepauun». MHdopmauns 06 uns-
MEHeHMAX K HacToAWweMy cTaHaap Ty ny6ukyeTca B eXerogHom (Mo cocTosHMI0 Ha 1AHBaps TekyLwero
rofa) UHOPMaLMOHHOM yKazaTene «HaunoHasibHble CTaHAapThi», a ohuLMabHblii TEKCT U3MEHEHWIA
M NoMpaBOK — B €XeMeCAYHOM MH(opMaunoHHOM ykasaTene «HaluuoHanbHble cTaHgapThi». B cnyvae
nepecMoTpa (3amMeHbl) AN OTMEHbl HACTOALWEro cTaHAapTa CooOTBeTCTBYLWEee yBeJoMIeHe bygeT
ony6/NKOBaHO B GAMXKALLEM BbIMYCKE €XEMECSUYHOro MHOPMALMOHHOIO ykasaTensa «HaunoHanbHble
cTaHgapTbi». CooTBeTCTBYyWasa NHpopmauns, yBefoMIeHE M TEeKCThl pasMeLlalnTCca Takke B UH-
chopmaLMOoHHOI cucTemMe obLero Nofb3oBaHNs — Ha oduumansiiom caiTe degepanbHOro areHTCcTBa no
T EexXHUYEeCKOMY perynMpoBaHuio 1 MeTponaorum B ceTun HTepHeT (wWww.gost.ru)

© CtaHpapTuHdopm. ocopmneHmne. 2021

HacToswuii cTaHgapT He MOXeT GbiTb NO/IHOCTHIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
MPOCTPaHEH B KayecTBe ohuLMaIbHOTO N3aaHnst 6e3 paspelueHnst defepasibHOro areHTCTBa No TeXHUYEeCcKo-
My perysiMpoBaHuio 1 MeTposiorum
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BBepeHve

Llenbto HacTosAWero cTaHgapTa sBAAeTCsS NpefocTaB/eHe onucaHuii n pekoMeHgauumii no onpegene-
HUI0 1 BEAEHWI0 pacyeToB YCTaBOK M3MepUTEsbHbIX NPMGOPOB, CBSi3aHHbIX C Tpe6GoBaHusMuM MIK 61513.
HacTosiwumii cTaHAapT paccMaTpuBaeT U3BECTHbIE OLIMGKM, CKasblBalLIMECs Ha paboTe KaHana, KOHTPOu-
pyloLLEero TeXHONOMMYECKNiA npouecc (HauMHas ¢ NepBUYHOTO 3/IEMEHTa M AaTtymka) BnOTb A0 KOHEYHOro
yCcTpolicTBa yCTaBKM BKIUUTENBHO. [laHHbIl cTaHAapT NPUMEHSIIOT 415 onpejesieHns yCcTaBokK A1 aBToMa-
TU3UPOBAHHbIX AeicTBUiA. PekomeHpaumnm Takke MoryT 6biTb UCMONb30BaHbI A/19 oNpeAenieHns nokasartesnei
NOrpeLHoCTV pPe3ysibTaToB UCMbITaHUIA MW peLleHmnii, NPUHUMAEMbIX ONepaTopoM.

Kak npasuno. MAFATO SSR-2/1 (Rev. 1) n npaBUTeNbCTBEHHbIV pPernameHT CTpaHbl-yyacTHVKa Tpeby-
10T, UTOGLI TaM. Te onpefesieHa BaxHasi ycTaBka cpabaTbiBaHUst 419 NepeMEHHOro napameTpa, No KOTOPoMy
6b11 3afaH npeaen 6e30nacHOCTU, HACTPOLiKM AOMKHbI ObITb MOA0OpaHbI TakMM 06pa3oM, YTOObI aBTOMaTuye-
CKoe 3alUWTHOe AelCTBME YCTPAHS/I0 BO3HUKHOBEHME Hanboiee TsKeslbiX aBapuiiHbIX CUTyaumWii o TOro, Kak
6yAeT NpeBbIleH nNpeaen 6e3onacHocT. HeBepHbIiA BbIGOP YCTaBKM, HE OCTaBASALLMIA 4OCTATOYHOrO 3anaca
BCNEACTBME HeydyeTa NOrpeLHoCT U3MepUTENbHOMO NpuGopa, OXMAAEMbIX YC/TOBUIA OKpyXarowei cpeabl u
He60/bLUNX OTKOHEHUI KaIMBGPOBKM, MOXET NPUBECTM K 0TKa3y B cpabaTtbiBaHWW 3aLUTbl 40 NPeBbILEHNSA
npegena 6e3onacHocTu. 3aluTHble Npubopbl 06ecneumBaroT yctaBkaMu, YTo6bl MHULUMPOBATL, NPeKpaTUTb
UMW 3anpeTuTb KOHKPETHbIE AeCTBUSA. YCTaBkM HE06X0AMMO COXPaHSTb B pamMmKax yCTaHOB/IEHHbIX NPeAesnos,
KaK yKasaHo B JIMLLEH3MSAX Ha aKcnayaTauuio, nyTeM nepuoamnyecknx npoBepok CNOCOGHOCTY KaHasna BbINos-
HATb CBO (DYHKLMIO.

Han6onee pacnpocTpaHeHHol NPUYMHOI HECOrNAacOBaHHOCTW YCTaBKN C Tpe6GoBaHNEM INLEH3NOHHO-
roO WM TEXHUYECKOTO periameHTa fBAseTcsl BbI6OP 3HA4YeHMs1 YCTaBKWM, He obecrneynBatoLlinii 4OCTATOUHbINA
3anac Mexgay npefesioM, YCTaHOB/IEHHbIM NINLEH3NEN UM TEXHUYECKUM PernamMeHToM, U (DakTUYeckoi Ha-
CTPOIKOW C y4eTOM MOrpeLHoOCT U3MEpPUTENBHOTO Npubopa, OXMAAEMbIX YCNOBUI OKpyxaloweii cpeabl 1
He60/bLUNX OTKMOHEHUI KanMOPOBKU. B HEKOTOPbIX Cryvasx BbIGUPAOT 3HAYEHUE YCTaBKW, YMC/IEHHO paB-
Hoe npeAeslbHOMYy 3Ha4YeHW0 B COOTBETCTBUU C SINLLEH3UEN WM TEXHUYECKUM pernameHToM, 3asiBMss 3TO
3HaueHne Kak 6e3yCcnoBHOE, He 0CTaB/Isis, TakMM 06pa3oM, OWYTUMOro 3anaca AJ/isi norpelHocTe. B apyrux
CNyyasx BblGMPaOT YCTaBKy HACTO/IbKO G/IN3KYH0 K BEPXHEMY WM HWXKHEMY Npeaesny AvuanasoHa UsmepeHuii
npubopa, YTo Apelich NnokasaHMii Npubopa NPUBOAUT K BbIXOAY YCTaBKM 3a Npefesibl gnanasoHa U3MepeHuii,
TEM CaMbIM aHHYNNPYS (DYHKLUIO OTKNKOYEHNA. JpyrumMuy npuyrHaMm HecornacoBaHHOCTU ycTaBku ¢ Tpe6oBa-
HWEM NNLEH3NOHHOIO UM TEXHWYECKOTO periameHTa siB/IATCS HECOBEPLUEHCTBO KOHCTPYKLMUM NpU6opoB v
HeHaAexXHble npoueaypbl KanmbpoBKU.
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HAUMOHANbLHBIMW CTAHALAPT POCCUMNCKOWN OSGEJLEPALUNMU

YCTABKV/ ABAPUNHOM 3ALWLNTBI ATOMHbIX CTAHLIN

Bbi6op v nogaepxaHue B 3afjaHHbIX YC0BUAX

Trip setpoints for nuclear power plants.
Selection and maintenance under specified conditions

[Jara BBegeHns — 2022—01—01

1 O6nacTb NpUMeEHeHNs

HacTtosuwnii cTaHgapT ycTaHaBMBaeT Tpe6oBaHus, o6ecneymBaiole HaxoxaeHe 1 nogaepxaHue aB-
TOMATUYECKMX YCTABOK /11 MPMBOPOB CUCTEMbI S4EPHOI 6e30MacHOCT B paMKax yCTaHOB/IEHHbIX NPesenoB
Ha aTOMHbIX CTAHLMAX U HA 06BLEKTAX UCMO/b30BAHMS aTOMHO 3Hepruu.

2 HopmaTtunBHbIe CCbISIKA

B HacToslleM cTaHfapTe MCnosib30BaHbl HOPMaTUBHbLIE CCbISIKM Ha cnegytolme ctaHgapTsl. Ansa gatu-
POBaHHbIX CCbI/TIOK MPUMEHSAIOT TO/ILKO YKa3aHHOe M3faHne CCbIJIOYHOro CTaHAapTa, 419 HeJaTMpPOBaHHbIX —
nocnegHee n3gaHve (BKYas BCe U3MEHEHNS).

IEC 60050-394:1995’K International Electrotechnical Vocabulary (IEV) — Chapter 394: Nuclear
instrumentation: Instruments [M3K 60050-394:1995. MexayHapoAHbIii 3/1eKTpoTexHu4eckuii cnosaps (M3C).
naBa 394. ApepHoe npubopocTpoeHue. MNprdopsbl]

IEC 606712> Periodic testing and monitoring of the protective system of nuclear reactors (M3K 60671,
Cuctema 3aluTbl S4EePHbIX peakTopoBs. MNepuoguueckne UCnbiTaHUsa 1 KOHTPOSIb)

IEC 61513:20013% Nuclear power plants — Instrumentation and control for system important to safety —
General requirements for systems (M3K 61513:2001, ATOMHble 3anekTpocTaHuuu. CUCTEMbI KOHTPONs U
ynpasfieHns, BaxHble 48 6e3onacHocTn. Obuwune TpebosaHus)

IAEA NS-R-1:20004), Safety of nuclear power plants: Design (MAFTATO NS-R-1, Be3onacHOCTb aTOMHbIX
3/1eKTpocTaHuuid. MpoekTupoBaHue)

3 TepMmuHbI 1 onpeaeneHns

B HacToseM cTaHfapTe NpUMEHeHb! CreyloLie TePMUHbI C COOTBETCTBYIOLLMMI ONpeaeNieHNsIMU.

1>B HacToswee Bpems aelicteyeT IEC 60050-395 (2014). OaHako Ana OAHO3HAYHOrO CO6M0AeHNA TpeboBaHWs
HacTosILLero CTaHAapTa, BbIpaXXEHHOrO B 4aTVPOBAHHOMN CCbIIKE, PEKOMEHAYETCS UCMO/Mb30BaTh TO/IbKO Yka3aHHOe B 3TOW
CCbl/IKe n3gaHue.

3ameHeH Ha IEC 60671 (2007), Nuclear Power Plants — Instrumentation and control systems important to safe-

ty — Surveillance testing (ATOMHble 31eKTpoCTaHLUMM. CUCTEMbI KOHTPO/IA W yrpaB/ieHns, BaxHble A1 6e30nacHoCTu.
KOHTpO/bHbIE NCMbITAHUS).

3 3ameHeH Ha IEC 61513 (2011). OgHako s 04HO3HAYHOro co60AeHNA TpeboBaHWA HACTOALWEro CTaHaapTa,
BbIP2XKEHHOTO B AaTMPOBAHHOI CCbI/IKe, PEKOMEHYyeTCs MCMNOMb30BaTh TO/BbKO YKa3aHHOE B 3TO CCblIKe 3AaHue.

4> B HacTosilee Bpems AeiicTByeT IAEA SSR-2/1 (Rev. 1). OgHako A8 04HO3HAYHOro Co60AeHNs TpeboBaHms
HacTosILLEero cTaHAapTa, BbIPaXXEHHOro B AaTVPOBaHHOM CCblfIKe, PEKOMEHAYETCS UCN0Nb30BaTb TOSIbKO YKa3aHHOE B 3TOM
CCbl/IKe n3gaHue.

M3paHne odpuynansHoe
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MpumeuvaHne — [lonosHUTENbHBIE TEPMUHBI U ONpefeneHns, OTHOCALMECA K KOHTPO/IbHO-U3MePUTE/TbHOMY
o6opygoBaHuto, npusedeHbl B MK 60050-394.

3.1 ponycTtumoe 3HaueHue (allowable value): MpeaenbHO AONYCTUMOE 3HAYEHWE YCTaBKN aBapuiiHOW
3aWnThl NPU NeproanYecknx TECTUPOBAHNAX, MPW NPEBbLILLEHNN KOTOPOro JO/MKHbI ObiTb NPUHATHI COOTBET-
CTBYHOLLME MEpbI.

3.2 aHanuTtuyeckuin npegen (yctasku) [analytical limit (of setpoint)): NMpegensHoe 3Ha4YeHe N3MEPEH-
HOr0 WK paccuMTaHHOro NepeMeHHOro napameTpa, onpefeeHHoro aHaaM3oM akcnayaraunoHHo 6e3onac-
HOCTW. rapaHTupytoLee, 4To npegen 6e30nNacHOCTV He NpeBbILEH. 3anac Mexay aHaIMTUYeCcKUM npeaesnom
(ycTaBku) 1 npefenomMm 6e30nacHOCTM NO3BONSET YUUTbIBATL:

- Bpems cpabaTtbiBaHVNA U3MepUTENbHOro KaHana;

- AvanasoH nepexoAHblX MPOLECCOB, CBA3aHHbLIX C pacCMaTpMBaeMoi aBapueil.

3.3 peanbHoe cocTosHue (as found): CocTosiHMe, B KOTOPOM HaxoAWUTCA KaHas WAW 4yacTb kaHana no-
cne onpejeneHHOro nepuoga akcnayaraummn n nepes noBTOPHOW KanmbpoBKoi (Mpy HE06X04MMOCTHW).

3.4 KkoHe4yHoe cocTosiHue (as left): CocTosiHMe, B KOTOPOM HaxoAWUTCH KaHan Wan YyacTb kaHana nocne
KannbpoBKN WM OKOHYATE IbHOW NMPOBEPKN 3afaHHOT0 3HaYeHus (YCTaBku) YCTPOCTBA.

3.5 gpeiid, oTknoHeHwne (drift): HexxenaTenbHoe N3MEHEHUE Ha BbIXO4E B TEYEHME Nepuoja BpeMeHHU,
Korga U3MeHeHue He CBSA3aHO C BXOAHbIMU AaHHbIMUW, CPeAoi UK Harpy3KoW.

3.6 norpewHocThb (error): Anrebpanyeckas pasHuLa Mexay nokasaHvem 1 TeopeTnyeckum 3HauyeHuem
M3MepsaemMoro curHana.

3.7 koHe4yHoe 3agatouee ycTpolicTso (final setpointdevice): YCTPOCTBO W/IM COBOKYNHOCTb YCTPOIACTB,
obecneynBaloLLNX BXOAHbIE AAaHHbIE 418 NpoLecca NorMyeckoro Bbibopa A1 AeiicTBytolero o6opyaoBaHus.

MpunmeuvaHne — lMpumepamn KOHEYHbIX 3afatoLLnx yCTpOI\/‘ICTB ABNAKOTCA CXeMbl C ABYyMA yCTOVI‘-WIBbIMI/I Cco-
CToAHUAMU. pene, nepeknyartenin aaBneHna n nepeknyarenn ypoBHa.

3.8 no6ouHble yacToThbl (foldover): XapakTepucTuka ycTpoiicTBa, KoTopas NposiBAsSieTCs, Koraa fasib-
Hellllee n3MeHeHne BXoAa co3faeT BbIXOAHON CUTHaN, MEHSIOWMIA CBOE HanpasieHne 0THOCUTENbHO yKa3aH-
HOr0 COOTHOLLEHUS BXOZ-BbIXOA,

3.9 HesaBucumas norpewHocTb (independent uncertainty): CocTtaBnsiowme NOrpeLHocTn, Hesasu-
CUMble Apyr OT Apyra, ec/im ux 3HayeHus uam anrebpanyeckre 3Haku He UMeOT CYLLLEeCTBEHHOI Koppenauuu.

3.10 nsmepuTenbHbll kaHanl* (instrument channel): KomnoHoBka anemMeHTOB 1 MoAynen, BkYas
JaTuuk(v). Heobxoaumas ANS reHepauuy curHana ogHOKPaTHOro 3alMTHOro AelcTBUS, Korga aToro Tpebytot
CNOXMBLUMECS YCNOBUS.

3.11 gnana3oH n3MepuTenbHOro kaHana (instrument channel range): O6nactb Mexay kpaHUMK 3Ha-
YeHVsIMK, B Npejesniax KOTOpoil BeNIMuMHa U3MepeHa, NosyyeHa unv nepegaHa.

MpnmeuaHne — BbipaxatoT yKasaHVEM HIKHETO Y BEPXHETO npejena ananasoHa N3MepuTesibHoro KaHasna.

3.12 napameTpbl orpaHuymnBatwlLLeli cuctemol 6e3onacHocTu, NOCH [limiting safety system setting
(LSSS)]: MapameTpbl 419 aBTOMaTUYECKUX 3alLMTHbIX YCTPONCTB SAEPHbIX PeakTopoB, OTHOCALLMECA K nepe-
MEHHbIM C BaXHbIMU (PYyHKLUUSAMU 0b6ecneyeHns 6e30nacHoOCTy.

3.13 annapaTypa cucTembl aBapuiiHOW 3awuTbl AgepHoro peaktopa2l (nuclear safety system
instrumentation): 3n1ekTPOHHOE N anleKTpuyeckoe obopygoBaHe unv nNpubopsl AN obecnevyeHns Hagnexa-
LLlero KOHTPO/IA U MOHUTOPWHIa SAEPHOIO peakTopa, BKIOYas BCHO annapaTtypy cUcTeMbl ynpasneHus 1 3a-
LWMTbI SAEPHOr0 peakTopa.

3.14 nepBUYHbIA 3aneMeHT (primary element): DneMeHT CUCTEMbI, KOIMYECTBEHHO Npeo6pasyloLmii
N3MEPEHHYIO NMePEMEHHYI0 3HEPruio B hopmy, NOAXOAALLYIO AN U3MEPEHUS.

H B HIM-026-16 nog TepMMHOM «M3MePUTe/bHbIA KaHan (KaHas KOHTPO/A)» NOHUMAT (hyHKLMOHAIbHO Bbl-
[lensiemMylo 4aCTb CUCTEMbI, BbIMOSHAOLLYIO 3aKOHYEHHYIO (DYHKUMIO. — OT BOCNPUATUSA U3MEPSEMON BE/IMUNHDLI [0
noslyyeHus pesynbTaTa ee UsMepeHuii.

2) B HM-082-07 nog TepMUHOM «CUCTeMa ynpasieHus 1 3alyTbi» MOHMAIOT COBOKYNHOCTb CPefCcTB TeXHU-
4ecKoro. NporpaMMHOro 1 MHPOPMaLMOHHOr o obecneyeHus, npejHas3HaveHHbIX 415 obecneyeHns 6e30nacHoro npoTe-
KaHus LlenHoli saepHoi peakumn geneHus. CucTema ynpaseHus n 3ayTbl — cucTemMa, BaxkHas f1a 6e30nacHoCT!,
coBLLjaoWas PyHKUMM HOPMa/IbHOV 3KCMTyaTauun 1 6e30MacHOCTY U COCTOAWAsA U3 3/1eMEHTOB YNpaB/AoLLUX
CUCTEeM HOPMasIbHOI aKCcnlyaTaumm, 3ayTHbIX, YNPaBsaoLmxX 1 obecneymsaioLLmx cucTem 6esonacHocTu.

2
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3.15 npousBosibHaa nepemeHHasn (random): MepemMeHHasi, 3HaueHUe KOTOPOI He MOXET 6biTb TOYHO
CNpOrHO3MpPOBaHO Ha onpefeneHHbIl yayLnii MOMEHT BPEMEHMW, HO MOXET ObiTb MPUBIN3UTESTBHO OLLEHEHO
C MOMOLLbIO PYHKUMM pacnpefenieHns BepOATHOCTENA.

3.16 6a3oBas norpewHocTb (reference accuracy): Yncno wnv BennunHa, onpegensioLlive npegen, Ko-
TOpbIA HEe ByAyT NpeBbIlWaTh NOrPELLHOCTU NPU UCNOJ/Ib30BaHUN YCTPOCTBA B 3a/laHHbIX YC/I0BUAX 3KCNya-
Tauum.

3.17 npepgen 6e3onacHocTull(safety limit): OrpaHMyeHne BaHOro TEXHOMOMMYECKOro napameTpa, He-
06xoaMMoe ANnst AOCTaTOYHOW 3alinThbl LLeNI0CTHOCTM (hM3nYecknx 6apbepoB, 3aluiiaomnx oT HEKOHTPOIN-
pyemoro Bbibpoca paanoakTUBHOCTY.

3.18 cuctema 6esonacHocTun?' (safety system): Cuctema, BaxHas Ans 6e3onacHOCTU, obecneuu-
Bawllas rapaHTMpoBaHHOe 6Ge3onacHOEe OTK/IIOYEHUE peakTopa M OTBOA Tensa OT akTUBHOW 30HblI W/unn
orpaHuyeHne MocneAcTBUA OXUAAEMbIX 3KCM/yaTaUMOHHbIX HapyLIeHUA ¥ pexuma MNpOoeKkTHbIX aBapwii
(cm. M3K 61513).

3.19 HacbllWeHHOCTb (saturation): XapakTepucTuka yCcTpoiicTBa, Bblpaxarollascs B TOM. YTO Aa/ibHei-
lee N3MeHeHne BXOAHOro CUrHana He NpuMBOAUT K AOMOSTHUTE/IbHLIM U3MEHEHUSAM BbIXOLHOFO CUrHana wmu
BbI3blBA€T NOCTENEHHOE YMEeHblLUEeHNe U3MEeHEHUA Ha BbIXoae.

3.20 paTtuuk (sensor): YacTb kaHana, pearmpyrLwias Ha U3MEHEHUS NEPEMEHHOr0 TEXHOI0rMYEeCcKoro
napameTpa UaM COCTOSIHMS YCTaHOBKM M Npeobpasylollas U3MepeHHbI TEXHOIOTMYeCcKUii napameTp B CUT-
Haul. HanpuMep 3NeKTPUYECKUI UM MHEBMATUYECKUIA.

3.21 ncnbiTaTenbHbIN NHTEpBan (test interval): Bpems, npoweawee Mmexay Hayanamu (Mnv ycnewlHbl-
MW 3aBepLUEHUSAMN) UCTIbITAHUI A OAHOTO M TOTO Xe AaTyuka, kaHana, rpynnbl Harpy3ku, rpynnsl 6e30nacHoCTy,
cucTeMbl 6€30MacHOCTU UKW APYroli yKa3aHHO! CUCTEMbI WK YCTPOWCTBA.

3.22 ycTaBKa aBapuiiHoii 3awuThl (trip setpoint): 3agaHHoe 3HavyeHne AN cpabaTbiBaHWs ycTpoiicTBa
KOHEYHOI ycTaBKu A5 UHMLMALMKN 3alMTHOTO AeiCcTBUS.

3.23 norpewHocTb kaHana (channel uncertainty): 3HayeHne BbIXOAHOTO CUrHasa kaHana npubopa, Ko-
TOpOe BbI3bIBAET COMHEHME (UK CAENAaHHOE MO 3TON NPUYMHE A0MNYLLEHME) U3-3a BO3MOXHbIX C/ly4aliHbIX UK
crYcTemMaTUyecKnx MNOrpeLlHoCTER, Ha KOTopble He Obl/iv caenaHbl KOPPEKTUPYOLWME NONPaBKH.

NMpumeyaHne — T[lorpelwHOCTb kaHana 06bIYHO ONpefdenalT B pamMkax BEpOSTHOCTW W A0BEepUTENIbHOTo
YPOBHS1.

4 0O603Ha4YeHUs 1 COoKpallleHUs

Al (AL) — aHanuTUYecknii npegen;

KKCK (SRSS) — KBagpaTHbIii KOPEHb CYMMbl KBAJpPaTOB;

MK (CU) — MOrpeLIHOCTb KaHaa;

MOCE (LSSS) — napameTpbl OrpaHnyMBaloLLEe CUCTEMbI 6E30MACHOCTHY;
YA3 (TS) — YycTaBKa aBapuiiHON 3aLlunTbl.

5 OnpepaeneHne ycTaBok

YcTaBku aBapuiiHONM 3alUWTbl B annapaType cucTeMbl SAepHO 6€30MacHOCTM AOMKHbI ObiTb BbliGpaHbI
Takum 06pa3om, YTO6bl 06eCNeUnTb OCTATOYHOE A0MYCTUMOE OTK/IOHEHUE YCTaBKM aBapuiiHOW 3awmTbl OT
aHanMTUYecKoro npejena, CoCTaBMALLErO NOrPELIHOCTb OLUEHKU. Moapo6HbIE Tpe6oBaHNSA K B3aMOCBA3M
yCTaBOK NPMGOPOB CUCTEMbI SAEePHOIN 6e30NacHOCTU NpUBeAeHbl fanee B HACTOALLEM pasdesne U Npowusio-
CTPMPOBaHbl Ha pUCYyHke 1.

T* B HM-001-15 nog TepMnHOM «npefenbl 6e3onacHoi akcnayaTauum AC» NOHUMaK T YCTaHOBNEHHbIE NPOeK-
ToM AC 3HayeHuss napame TPOB TEeXHOM0rMYecKoro npouecca, 0 TKIOHEHUSI OT KOTOPbIX MOy T NPUMBECTU K aBapuu.
PasnuuaioT npegens! 6e30nacHoi aKkcnayaTaumm no paguauvoHHsIM napaMeTpam 1 npeaensl 6e3onacHol akennyaTa-
L1 NO APYryM TEXHONOrMYecKUM NnapameTpam. HapylueHve npeaenos 6e3onacHoi akcnayaTaumm no pagualoHHbIM
napameTpam sBnseTCA aBapuei.

2>B HM-001-15 noj TEepMUHOM «CUCTEMbI (3NIEMEeHTbI) 6€30MacHOCTU» JIOHLIralT CUCTEMbI (INEMEHTHI).
npefHa3HayYeHHble 415 BbINOMHEHNS OYHKLMIA 6e30nacHOCT Y NPY NPOEKTHbIX aBapusx.
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BaXXHOCTb pas3/iNuHbIX TUMOB YCTABOK CUCTEMbI siiepHOI 6830MacHOCTM pas/ivuHa, 1 No3ToMy Liefiecoo-
6pa3Ho NPUMEHSATL pasnuHble Tpe6oBaHUs K onpeeneHunto YCTaBok.

O6s13aTeNbHYI0 METOAOJIOMIO C YUETOM BCEX MPaBWU/, yKaszaHHbIX B 5.1—5.4.2. cnegyeT UCMob30BaTh
NSt onpejeneHns yCTaBoK aBTOMATUYECKOTO OTK/IIOUEHNSI UNU cpabaTbiBaHUs, CBA3AHHbLIX C CUCTEMAaMM KOH-
TPONSA W ynpaBfeHWsi, BaXHbIMU ANs1 6e30NacHOCTU, HanpuMep aHanvaupylowymMy 6e30nacHoCTb 31eKTPo-
CTaHUMIA. UIMEIOLLMMU NPSIMOE OTHOLLEHUE K 3aLLUTE PeakTopa, CUCTEME aBapUiHOTO OXAXAEHUS aKTUBHO
30HbI, U30/1ALUMM 3aLLMTHOW 060/104KM SAEPHOT0 peakTopa, 0TBOAY Tensa OT 3alwuTHoi 060104k, A5 onpe-
[leNeHNs ycTaBoK, He UMeloLX 06s3aTefbHbIX Tpe6oBaHuiA Takoro e ypoBHsl, Hanpumep Tex. KoTopble He
CBsi3aHbl C aHaNM30M 6e30MacHOCTU WM He MMEeloT YCTaHOB/IEHHbLIX NPeAesibHbIX 3HAUYEHWH, MeToauKa Mo-
XeT 6bITb MeHee CTporoii. Bce HeonpeaeneHHble napameTpbl, UCNo/b3yemble A8 onpeAeeHnst KOHKPETHO
yCTaBKW, Kak NpaBu/o, He SIBNAOTCS 06513aTeNbHO BOCTPE6GOBaHHbLIMI A/1s pacyeTa Bcex YCTaBoK. /cnosnbay-
emMasl METOAVKa A0/KHA 6biTh 3a/J0KyMEHTMPOBaHA W AOKXHLIM 06pa3oM 060CHOBaHA.

5.1 be3onacHoCTb

dusmnyeckne 6apbepbl NpeAHa3HaueHbl A5 NPefOTBPALLEHNs HEKOHTPOIMPYEMOro BbiGpoca paanoak-
TUBHOCTU.

Mpeaensl 6e3onacHOCTY BbIGUPAIOT 4151 NOAAEPXaHWS LLeIOCTHOCTU 3TUX PU3nyecknx 6apbepos. B co-
OTBETCTBUW C HACTOSILLUM CTaHAAPTOM NPOEKTHbIE OTPaHWyYeHust A1 MHXEeHepPHbIX napameTpoB 6e30nacHo-
CTM paccMaTpuBalOT Tak Xe, Kak npegensl 6e3onacHocTu. Mpegenbl 6e30NacHOCTU MOTYT 6biTb OnpeseneHbl
Ha OCHOBE HENoCpeACTBEHHO U3MEepPEeHHbIX NepeMeHHbIX TEXHOIOTMYECKUX NapaMeTpoB, TakuX Kak JaBneHue
n TemnepaTypa. Mpegensl 6e30NacHOCTM Takke MOryT 6biTb ONpefesieHbl Ha OCHOBE PacCUYMTAHHOTO 3Haye-
HUS NepPEeMEHHOM, NOSIYYEHHOTO C y4eTOM ABYX UK 6o/lee 3MepPeHHbIX NepeMeHHbIX TEXHOM0TMYecKnx napa-
MeTpoB. MpUMMEpPOM paccuMTaHHOI NepeMeHHo SBAseTcs KoaduLMeHT 3anaca A0 Kpusuca ny3bipbKoBOTO
KUNeHus.

5.2 AHanus 6e3onacHocTu

AHanus 6e30nacHOCTV ycTaHaBNMBaET:

a) aHanMTMYecKnin npefen Ha OCHOBE M3MEPEHHON MK paccUnTaHHO! NepemMeHHOR 1

b) NPOMEXyTOK BpeMeHW, NpoLLeALLniA Nocne JOCTUXEHUS 3TOTO 3HAYEHNS [0 3anycka 3aluTHOro Aei-
CTBUA.

YpnoBneTBopeHue aTux AByx Tpe6oBaHW rapaHTpyeT, 4To npeAen 6e30nacHoCTn, onpeaeneHne KoTo-
pomy AaHo B 3.17, He GyAeT NPeBbILLEH BO BPEMSI 0XMAAEMbIX IKCNTyaTaUMOHHbIX HApYLUEHUI N NPOEKTHbIX
COObITWIA.

AHanuTtuyeckne npegensl (Al) ycTaHaBnMBaloT Ha OCHOBe npefesioB 6e30MacHOCTW, onpegensemMbix
npy M3y4yeHun aBapuiiHbIx cuTyaumii. PasHuua mexay STUMKU ABYMSI 3HAUYEHWAMUW NO3BOJIAET YYNTbIBATL Bpe-
MA B 3aBMCUMOCTU OT NpPOTeKaHMA caMoro npouecca u Bpems cpa6aTb|Bava BCeX U3MepUTE/IbHbIX KaHa0B
3aWUTbI (faTumnka, curHanusaumum, UCNOSIHUTENbHOTO MexaHu3ma u T. A4.). Al npeactasnseT co60k0 3HayYeHue,
KOTOpOE He [0/1XHO GblTb NPEBLILIEHO [0 3aBePLUEHUA NpeanMcaHHOro aelicTeus. Mpu ycTaHoBneHun Al ans
onpegeneHns ycTaBku Jo/mMKHa ObiTb TLWaTelbHO paccMoTpeHa ntorosas (yHKUWS, MHULUMpyemas AelicTBu-
eM yctaBkn. OBbIYHO aHA/IMTUYECKWII Npesen yCTaHaBIMBAOT N0 NMPOEKTHOW AOKYMEHTALMMN UM C MOMOLLbHO
Apyrmx pacyeToB. Ecnu aHanuTuyeckuii npefen He ycTaHOB/IEH, HEOGXOAMMO TLATENbHO NpoAyMaTh U nog-
rOTOBUTb pacyeT yCTaBKW.

5.3 NMapameTpbl orpaHMymBarLLeil cuctemsl 6esonacHoctTn (MOCK)

YctaHoBneHne NMOCB nmeeT uUenbilo rapaHTupoBaTtbh, YTO 3aluTHOe AeicTeue BGyAeT MHULMMPOBAHO
[0 TOro, Kak YC/ioBUA TEXHOSIOTMYECKOro npouecca AOCTUTHYT aHa/IMTUYECKOro npejena, Tem cambiM orpa-
HU4MBas NOCNEeACTBUA MPOEKTHbIX COOLITUI N0 CPABHEHNIO C NOCNeACTBUAMMU, MPOrHO3NPYEMbIMU aHaIM30Mm
6e3onacHocTy.

MOCB ycTaHaBNMBAKOT WCXOAS W3 aHa/IMTUYECKOro mpegena crnocobom, onpefeneHHbIM MeTOAMKOW
pacyeTa yCcTaBOK.

MOCB yka3biBalOT B TEXHUYECKNX TPebGOBaHUAX WM B MHCTPYKUMAX NO 3KCnayaTaumm ycTaHoBKM. Ha
pucyHke 1 nokasaHa B3aMMOCBA3b Mexay aHanutuyeckum npegesom un MNOCK. Moapo6Hble TpeboBaHusa No
pa3paboTke yCTaBOK aBapuitHOW 3almTbl NnpusBedeHsl B 5.3.1—5.3.3.

5.3.1 [lorpewHOCTb KaHana 1 yctaBka aBapuiiHOM 3awnTbl

YcTaBKy aBapuitHON 3alMTbl yCTaHaBIMBAIOT A5 KOHKPETHOrO KaHana.
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[JaHHble, ncnonb3yemMble ANs Bbl6Opa ycTaBki aBapuiiHON 3aluTbl, MOTYT ObiTb B3SiTbl U3 N11060r0 13
crnefyloLWwmnx NCTOYHNKOB: ONbIT 3KCMyaTaLuumn, pesynbTaTbl aTTeCcTauMoHHbIX UCMbITaHUA 060pyA0oBaHUs, Npo-
eKTHble flaHHble pa3paboTumnka, pesy/bTaTbl UHXEHEPHOro aHannsa, 1abopaTopHbIX UCNbITAHWUN, @ Takke Tex-
Huuyeckas foKyMeHTaLuus.

Meaay ycTaBkoli aBapuwiiHOW 3alinTbl W aHaIMTUYECKUM NpesenioMm A0/MKeH ObiTb YCTAHOB/EH [OMYCK
Ana obecneyeHns OTKNIOYEHUA UM MPUHATUA 3aLlUTHBIX Mep 40 AOCTMKEHUS aHaIMTUYeckoro npegena. Vc-
nonb3yeMblii AONYCK AO/KEH YUNTbIBATb BCE BO3MOXHbIE MPOEKTHbIE COObLITUS, a TakkKe MOrPeLHOCTH KOH-
TPONLHO-U3MepPUTESIbHLIX NPUBOPOB NpoLecca, eCv OHU He BblSIN yUTeHbI NPU onpeaesieHnn aHannTuYecko-
ro npegena.

PucyHok 1 eMOHCTpMpyeT B3aMMOCBSI3b MeX/y YCTaBKO aBapuiiHOi 3aliuTbl 1 ApyrMMu napameTpa-
mMu. O6nactb A npeAactaBnseT NOrPeLHOCTH, AONYCTUMbIE MeXAy aHauTUYecKMM npefesiom W yCTaBKoW
aBapuinHON 3alynTbl, 1 COCTOUT M3 CTATUCTUYECKON KOMOWHALMM NOTPELIHOCTER, OMUCAHHbIX B HACTOSALLEM
nyHkTe U B 5.3.2. YTBEpXAEeHHaA MeToauka NPUMEHEHUsi yCTaBOK aBapuiiHON 3aliuTbl onpefensieT, kKakue
NOrPeLIHOCTY AO0/MKHbI 6bITb BKIOYEHbI U Kak OHW A0/DKHbI 6bITb COBMELLEHbI. [JaHHYI0 BENNYMHY Ha3biBaloT
MorpeLLHoCTbI0 KaHana.

O6nactb B 0603HavyaeT pasHuLy Mexay AOoNyCTUMbIM 3HayeHneM (cM. onpegeneHve B 5.3.4) n yctas-
KO aBapuiiHoi 3awnTbl. O6nactb C NokasbiBaeT pasHuLy Mexay aHauTUYecKUM nepegenom n AonycTu-
MbIM 3HaYeHWEeM 1 Y4YUTbIBAeT KOMMOHEHTbI, HEe MPOoXoJsallve nepuofnyHbie TeCTUPOBaHUA, U NOCNeACTBUSA
aBapuwitHbIX cocTosiHuiA. O6nacTtb D MANIOCTPUPYET pasHULY MeXAy OXUAAeMbIM 3HauYeHUEeM TeXHonoruue-
CKOro napameTpa BO BPeMS HOPMas/lbHOro pexuma akcnayartauumn v ycTaBkoW aBapuitHoW 3almtbl. O6nacTb
E nokasbiBaeT AONYCK 3HAYEHWNA yCTaBkn aBapuiiHON 3alliWTbl, KOTOPbIA YYNTbIBAIOT BO BPEMSA NEPUOANYHBIX
TECTUPOBaHW. STOT YTBEPXKAEHHbIN AONYCK BKIOYAET NOTPELIHOCTb Ka/IMOPOBKU YaCTW UCMbITLIBAEMOrO 13-
MepuUTeNbHOro KaHana (Takke HasblBaeMylo MOrpeLlHoCTbi0 PEryIpoBKN) 1 MOrPEeLHOCTbL caMux Nprubopos
(Mopynei anekTpoHHOW 06paboTkun) B pabounx ycroBusx [cM. nepeuncrneHune b) Hmke). Obnactb F— 310 3a-
nac 6e30MacHOCTN, OMUCAHHBIN B MepeyncieHuny i).
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MpuTnémonawanm

Jonpatmoo

(rocs)

JNITamca
«CepUiiHON
«LWKNTBI
YA

A — ponyck, onucaHHbli B 5.3.1; 8 — gonyck, onucaHHblii B 5.3.4; C —06/1acTb, rae kaHal MOXeT 6blTb HepaboTOCNOCOGHLIM.
D — pe3epB npu paboTe yctaHoBku. E — o6nactb gonycka kanubpoBku (MPUHATbIE napamMeTpbl KOHEYHOI COCTOAHUA),

onucaHHasa B 5.3.1; F - 3anac 6e30macHOCTU, ONUCaHHbIA 0 5.3.1

MpumevyaHue — [aHHblii PUCYHOK M306paKaAET BOCXOAALLYIO YCTaBKy. HUCXoAsWasn yCTaBka UMEET Takyto e
B3aMMOCBSI3b, HO B MPOTUBOMOIOXHOM Harpas/ieHuu.

PrcyHok 1 — B3avMOOTHOLLEHUS YCTaBOK, CBSA3AHHbIX C HAepHOI}i 6€30MacHOCTbI0

Ha pucyHke 2 nokasaH npvmMep, B KOTOPOM HEOHXOAMMO YYUTbIBaTb NOTPELIHOCTU, CBSA3AHHbIE C TEXHO-

Nnornyecknm npoueccom, Tak Xe Kak 1 norpewHocTun I/I3MepeHVII7I. To v Apyroe onnucaHo HUXe 1 NPUMEHUMO K
PasiMyHbIM HYacTAaM KaHasa.
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bnoc

OnaaCveMO) k[}d}yqn
LUKOQO YCTPOUCTBO
curHana

MorpmwocTta [orpeLLHoCTb.
npoLom

PucyHok 2 — TMorpeluHocTy npouecca v U3MepuTesibHbIX NprGopoB

CnepytoLie NorpeLHocT! JO/MKHbI ObiTb PACCMOTPEHbI, HO He BCe 06fA3aTeslbHO BK/IHOYEHbI (A40nos-
HWTE/bHbIe MOTPeLIHOCTH, MPUMEHVMbIe K KOHKPETHOMY M3MEPUTENIbHOMY KaHasy, crnefyeT yYnTbiBaTb npu
onpegeneHnn AONYyCTUMOrO 3HAYEHWs yCTaBKW aBapuiiHONM 3aluTbl, B TO e BPeMs He BCe NepeyncrieHHble
MOrPeLIHOCTY NPUMEHNMBI K KaXAOMYy U3MepUTEe/IbHOMY KaHasy):

a) NorpeLuHOCTN KanmbpoBku npubopa, 06yCNOBAEHHbIE:

1) cTaHA4apTOM KasIMbpoBKY;
2) KanMbpoBOYHbIM 060pyAOBaHMEM WU
3) MeTo4O0M KannbpoBKM;
b) norpewHocT Npubopa Npu HOPMasbHbIX YCI0BUAX paboTbl, 06YCNOBNEHHbIE:
1) 6a30B0OI NOrpeLIHOCTbI0, B TOM YKCAE:
a) COOTBETCTBMEM (JIMHENHOCTbLIO)
b) rucTepesncom,
C) MepTBOIi 30HOW.
d) noBTOpsSiEMOCTbIO,
€) No60oYHbIMY YacToTaMu (MoMexamu AuckpeTnsaunm),
f) HacblweHnem:
2) U3MEeHeHNeM HanpsHXeHUst NCTOYHUKA NUTaHUA
3) M3MeHeHneM 4acTOoTbl UCTOYHMKA NUTaHUA
4) UsMeHeHneM Temneparypbl:
5) n3MeHeHVem BNaXHOCTU
6) N3MeHeHneM AaBneHus
7) Bubpavumeii (npu o6¢cnyxuBaHmn);
8) pagmaunoHHbIM 061yYeHneM;
9) aHanoro-yngposbiM (A—D) npeobpazoBaHnEM,
10) umdbpo-ananorosbim (D—A) npeobpasoBaHneM.
11) 3neKTpoMarHMTHbIMK NoOMexamu;
12) cTrapeHuewm;
13) MeTOAVKON NepUoANYHbLIX TECTUPOBaHWI 1 ee BHeApPEeHNeM, NPUBOAALLUM K y4eTy AOMNONHUTE b-
HbIX 3/1EMEHTOB NOrPELLHOCTY;

c) apeiid (OTKIOHEHME) NoKa3aHuii npubopa

Bce npubopbl MOTYT MMeTb pasHble MHTepBasibl KaIMGPOBKY. VICNob3yeMmblii Npu onpegeneHnn yctasku
Apeid fomkeH 6biTb OCHOBaH Ha MHTepBanax KalimbpoBKW, MHAMBUAYANbHbIX 4715 KaXA40ro npuoopa

d) norpewHocTn npubéopa, 06ycnoBfeHHbIE NPOEKTHLIMU COBLITUAMY;

CneplyeT UCnosib30BaThb TOMIbLKO NOTPELLHOCTW, XapakTepHble A/18 JaHHOTO COObITUSA WU CBSA3aHHblE C
ApeiichoM, BbI3BaHHbLIM CTapeHWeM 3a BpemMs TpebyeMoro nepmoga obcnyxmBaHus. PaspeluaeTcs Mcnosb3o-
BaHWe pa3HbIX KOMMNOHEHTOB NOTPELUHOCTU 415 OA4HOT0 M TOrO Xe TeXHO0rM4yeckoro obopyaosaHnsa nNpu pas-
JINYHBIX COOBLITUAX. [JO/KHbI ObITh TaKKe BKIOUYEHbI NI06ble 0OCTaTOUHbIE NOCNEACTBUS NPOEKTHOTO COBbLITUS.
Hwxe npuBefeHbl NpyMepbl Taknx NocneAcTBuii (HO UMW NepeyveHb He OrpaHnNYeH):
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1) TemnepatypHble BO3AENCTBUS;

Mo BO3MOXHOCTW credyeT MCMob30BaTb NOTPELLHOCTU, CBA3aHHbIE C TeMnepaTypHbIMK Npodnns-
MW KaXKA0ro KOHKPETHOTO COObITUA. ECIM 3TO HEBO3MOXHO, MCMO/b3YHOT NMOrPELLHOCTb, CBA3AHHYIO C Npefesib-
HOW TemnepaTtypoli.

2) pafmaunoHHble BO3feicTBuS;

Mo BO3MOXHOCTW cnefyeT UCnofb3oBaTb MOrPELIHOCTH, CBA3aHHbIe C pagnaLoHHbIM 061yYeHn-
eM, AN KaX[0ro KOHKPEeTHOro cobbiTua. Ecnu aTo HEBO3MOXHO, WUCMO/b3YHT MOTPELIHOCTb, CBA3AHHYI C
npegenbHbIM 06/1y4eHneM (BkoYas CyMMapHOe VHTerpMpoBaHHOe BO3/eicTBre A03bl U cTeneHn obnyye-
HWS).

3) celicMnyeckne/BMGPaLMOHHbIE 3AEKTDI;

B ycTaHOBNIEHHOM MopsAke WCNOb3YyT NOrPELIHOCTU, CBSA3aHHble C 6€30MacHbIM OCTaHOBOM WK
ynpas/sieHneM npu 3em1eTpsceHnm.

4) Bo3feiicTBME CyyaiiHbiX YCNIOBWIA OKpYyXatoLleli cpefbl Ha YacTu U3MepPUTENIbHOro KaHana, pac-

MOIOXXEHHOrO B 3aKPbITOM MPOCTPaHCTBE;

e) achdpekThbl, 3aBUCSALLME OT NpoLecca;

OnpegfeneHne gonycka yctaBki aBapuiAHON 3allWTbl AO/HKHO YUMTbIBATL NMOrPELUHOCTM, CBSA3aHHbIE C
TeXHO/orMyeckMm napameTpom. MprmMepamun ABNAIOTCA (HO UMW He OrpaHUuYMBAIOTCH) BAVSIHME PACC/IOEHUA
XWAKOCTU Ha M3MepeHue TemnepaTypbl, BANAHWE W3MEHEHWUA MIOTHOCTU XUAKOCTU Ha YPOBHU M3MEPEHWUIA,
BMOpauusa n Wym. PUCyHOK 2 nokasbiBaeT NpumMep, rae norpelHocTy npouecca Heo6xoanMo yunTbiBaTb npu
onpegeneHnn NnorpeLLlHocT! kaHana.

f) norpelwHocTn pacyeTos;

OnpepfenexHne fonycka ycTaBkm aBapuiiHON 3alnTbl AO/HKHO YYMTbIBATb MOrPELLHOCTU, BO3HMKaOLMe
npy UCMoNb30BaHNM MaTeMaTU4ecKo Modenu ANa pacyeTa NepeMeHHOro napameTpa Ha OCHOBe pe3ynbTa-
TOB M3MepeHuli napameTpoB npouecca. B kavecTse npumepa (HO He OrpaHNuYMBasACb MM) MOXHO NPUBECTU
onpegesieHne MOLHOCTY NepBOro KOHTypa fAepHOro peaktopa C NoMOLLbI0 KaslopyMeTpUYecKoin MOLLHOCTM
BTOPOro KOHTypa.

[) norpeLHocTy, 06yCnoBAEeHHbIE ANHAMUYECKUMU adodhekTamu;

MoBeaeHVe BbIXOAHOTO CUrHaNa KaHana kak qyHKLMUW BXoZa, BKIYas AaTUmMK, C yH4eTOM BPpEMEHU Npu-
HMMaloT BO BHYMaHWe Npu onpefeneHnun ycTaBku aBapuitHo 3awwuTbl 60 BKIOYAKOT B aHanu3 6e3onacHo-
cT. OB6bIYHO 3TN 3hPEKTHI YUMTHIBAKOT NPY aHanm3e 6e30nacHoOCTy.

h) yueT norpewwHocT KannbpoBKN N YCTAHOBKY;

Jo6yto norpelHocTb (hKCHPOBaHHOM aMnanTyAbl U M3BECTHOTO HanpasneHus, 06yCNOBAEHHYIO yCTa-
HOBKOI1 060pyf0BaHNA UM METOAOM KasIMGPOBKK, CriefyeT yCTpaHuTb Npu KannbpoBKO MM yyecTb Npu pac-
yeTe yCTaBKM aBapuitHOW 3awuThl. Ha npakTuke 3Ta NorpewHocTb (WM CMeLLeHNEe) MOXET NPUBECTU K TOMY,
4TO Nocre KasIMBPOBKY OCTAETCHA HEBbISIBMIEHHbIM CMELLEHNE LileHTpa N3MepuTeNbLHOro kaHana. B ceasm ¢ Tem,
4TO TemnepaTtypa BHYTPU 3/1EKTPOTEXHNYECKNX NOMELLEeHN HeM3BECTHa Ha aTane KasinbpoBKM 3/1EKTPOHHBIX
Mozynei, KoTopble SBAAIOTCA YACTbio 3alWTbl U3MEPUTENILHOTO KaHana (MW B CBS3W C NepekasrimbpoBKoi
B pe3ysibTaTe HecoOTBETCTBMA TEXHUYECKUM YCOBUAM, OOHApPY)XXEHHOro npy NepuoaMyeckux UCnbiTaHusAX),
CMelleHne LeHTpa KaHana (cuctemaTvyeckass owmbka, Takke HasbiBaemas MOrpellHOCTbi0) MOXeT Mpo-
ABUTLCA. N €ro Heo6xoanMo ByAeT yyecTb (BblYMCNIEHUE MOTPELIHOCTM OCHOBAHO HAa TEXHUYECKUX AaHHbIX
3/1EKTPOHHbIX MOAy el 1 TeMnepaTtypHbIX konebaHusax B annapaTHbIX).

i) 3amac 6esonacHocTu.

3anac 6e3onacHocT! (MPOYHOCTU), COOTBETCTBYIOLMI Pa3pbiBy MeXAY AOMYCTUMbIM 3HAYEHUEM W BEPX-
HUM Npegenom guanasoHa E, fo/mkeH KOMNeHCUpoBaTh HeNpaBWU/IbHYI0 HACTPOIKY 3/1EKTPOHHbLIX MOAyNei, He
06Hapy>XEHHYI0 B X0Ae NepruoAnMyeckoro ncnbitaHnsa (06bIYHO cucTtemaTnyeckas owmoka bbiBaeT CKOMMNEHCUPO-
BaHa c/ly4yaiHoi oLn6KO, BO3HMKaIOLLEl BO BpeMSi Nepuoanyeckmx UcnbiTaHuid). 3anac npoyHOCTW ycTaHaBu-
BalOT Takum 06pa3om, YTo6bl rapaHTMPOBAHHO ycTaBka aBapuiiHON 3alLMTbl He MOrna NPEeBbICUTL AOMYCTVMOro
3HAYEHNs B TEYEHME BCErO NPOMEXyTKa BPEMEHN MeXAy ABYMSA NepuogmyeckumMm UCMbITaHUAMM.

5.3.2 OnpepgeneHune norpewHocTtu kaHana (MK)

B nepBsyto ouepeab cnegyeT onpeAennTb NapameTpsbl, Y40BNETBOPAIOLLME YCIOBUSM BXOXAEHUS B ypaB-
HeHve. ncnonb3ytowee KKCK, B kayecTse ero 4neHoB. OHW MOryT 6bITb 0603HaUYEHbI CUMBOIAMU «a» U «b» 1
06beaMHEHbI CNOCOBOM, MOKa3aHHbIM B NPUBEAEHHOM HUXe MpUMepe.
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nK>/**"+1>*+c,

roe av b — npon3BosibHbIE, HE3aBUCKMMbIE U HOPMasIbHO pacnpeesieHHble NorpeLLHocTy;
C — CMelleHne nnn 3asnucumMmas NnorpeLHoCTb.

OG6bIYHO nosaratoT, YTO MOrPELHOCTN NPUBOPOB, YKka3aHHbIe NPOU3BOAUTENEM CO 3HAKOM «+», ABNSAIOT-
CSA MPOM3BOJIbHLIMW MOrPELLHOCTAMU. TEM HE MeHee 3TO A0/HKHO OblTb NPOBEPEHO U 060CHOBAHO B KaXOM
KOHKpeTHOM cfyyae. Ecnv HanpaBneHne cMeLLeHni He NMPoOBEPEHO WM He 060CHOBAHO, MOTPELUHOCTU 06b-
e[NHAIOT B ypaBHEHUN anrebpanyecku B TPaAULMOHHOM HanpasieHuu.

Ycnosus, NpuHATbIE NPY pacyeTax, A0/MKHbI 6biTb 060CHOBaHbI. 3TO KacaeTcs 3HaYeHWi NorpeLIHocTei
1 cnocoba coBMelLLeHNs KOMMNOHEHTOB MOrPELLHOCTM YCTPOCTBA U cXeMbl. PyKOBOACTBO N0 MeTogam CoBMe-
LieHnsa npuseeHo B 5.4.

MorpeLwwHoCcTb kaHana MHOrAa HasbiBaKT MOTrPELUHOCTLIO Leny WK NOMHON NOrpeLlHocTbio Lenu. Bee
3TV TEPMWHbI NPUMEHSIOT K OJHOMY U TOMY Xe pacyeTHOMY 3HauyeHWUto. TeEPMUH «MOrPeLIHOCTb kaHana» 6bi
BblGpaH Kak Hanbonee 06LMA, NCNONb3yeMblli 6ONbLLIMHCTBOM CTPaH.

5.3.3 YcTaBKka aBapuiiHO 3aliunThbl

YcTaBKy aBapuitHOl 3awuTbl ONpeaensioT cneayoLlym o6pasom:

- YA3 = All - MK — anAa HapacTatoLero sHa4yeHus ycTaBKku.

- YA3 = All ¢ MK — gns y6biBaloLLero 3Ha4eHns ycTaBku.

MorpewHoCcTb kKaHana BKOYaEeT 3anac NPoOYHOCTU, Kak nokasaHo B 5.3.1. ).

5.3.4 flonycTMMOe 3HayeHue

Lienb ycTaHOBNEHWSA AONYCTVMOrO 3HaYeHUss — onpefennTb 3HadyeHne, NnpeBbllleHne KOTOPoro MoxeT
0O3HauyaTb, YTO NPUGOP B 06/1ACTU MPUHATON pPacyYeTHOW YyCTaBKM HaxoAwusacs B HepaboueM cocTosiHuu. Ka-
Hausl. ycTaBka KOTOpPOro B peasibHbIX YCNOBUAX NpeBbilaeT foNyCTUMOE 3HavyeHune, Ao/KeH 6biTb NpoBepeH
Ha NpUrogHOCTb K aKCnayaTaumn ¢ y4eToM METOAMKM pacuyeTa ycTasku. [MOrpewHocTv, BXogsuie B AONYyCK
Mexay AonyCTUMbIM 3HAYEeHWEM U YCTaBKOW aBapuinHON 3awutbl (CM. 06nacTe B Ha pucyHke 1) ansa yactu mc-
NbITYEMOro U3MepUTE/IbHOTO KaHana (06bIYHO Nepuoanyeckoe UCnbITaHWe 3aKkIyaeTcs B UMUTaLMmn curHana
JaTumka Ha BXoge U3MepuTenbHOro kaHana C Lefblo Co3faHns 3/1eKTPUYECKOro CurHana, Kotopblii 03HavYaeT
CcMTyauuio, OXraarLLyto 3alUNTHOTO AeliCTBUS), YUUTbIBAIOT CeayoLee:

a) norpeLHocT Kanmbposku npubopa [5.3.1, a)];

b) norpeLHocTM Npubopa Npy HoOpMasbHbIX YCNoBUSAX paboThl [5.3.1, b)];

c) apeiid nokasaHuii npubopa [5.3.1, c)}.

[onyweHuns, AaHHble U MeToAbl, UCNOMb3yemble AN onpefenieHns AoNyCTUMOro 3Ha4YeHUs, [O/KHbI
6blTb 3a[0KyMEHTMPOBaHbI 1 COOTBETCTBOBATb TEM. KOTOPbIE NCNO/b30BaHbl 418 ONpefenieHns yCcTaBkn aBa-
puiiHoW 3awmTbl. OnpegenexHe AONYCTMOrO 3Ha4YeHWs MPUMEHUMO TOMIbKO K TeM yCTaBkam, KOTopble nog-
BeprawTca NepuoMyeckomMy KOHTPOJIK0 Ha COOTBETCTBME TpeboBaHMSAM, YCTAHOB/EHHbIM NWLEH3VENR npes-
npuaTuS.

5.4 CouyeTaHHO norpewHocTel

[ns coyeTaHusa (06beanHeHNs) NorpelHocTel gonycTumMel cnepytoume metogpl. KKCK v anrebpaunye-
ckuii. Takke MOryT 6biTb MCNO/Ib30BaHbl albTEPHATVBHbIE METOAbI, BKIOYas BEPOATHOCTHOE WM CTOXacCTu-
yeckoe mMofenuposaHue namn kombuHauunio KKCK n anrebpanyeckoro metoga.

5.4.1 MeToga KBagpaTHOro KopHs cyMmmbl kBagpatoB (KKCK)

TaM. rge norpeLHocT NPou3BOJIbHbI, MMET HOPMAa/IbHBIN XapakTep pacnpefeneHus 1 He3aBUCUMBI,
OHUW MOTYT 6bITb 06beAnHeHbl MmeTogom KKCK. Korga aBe He3aBUCKMMble NOrpeLLHOCTH (2a) 1 (£6) 06beguHAT
TakuM MeTofoM, MoJlyyatoT UTOrOBYHO MOTPELLHOCTL (+C) Mo hopmyne

5.4.2 Anre6paunyeckuii metos

B Tex cnyyasx, rae norpewHocTn nokasasm, YTo OHW He ABJIAITCA NPOU3BOJ/IbHLIMY, HE3aBUCUMbIMU, a
XapakTep ux pacnpefeneHus He fABNSeTCS HopMasibHbIM, 06benHeHe NorpeLHoCcTen NPoBoAAT anrebpau-
YeckMM MeTogoM. MorpelHocTn o6beANHAIT asrebpanyecku (T. €. KOHCEPBATUBHO), €C/IM UX HanpasneHne
He noaTBepxaeHo. O6beAnMHeHME 3TUM METOAOM [BYX 3aBUCUMBbIX MorpelHocTeit (+3. -O) u (+b. -b) naet B
pesynbTaTe TPeTbio NOrPeLHOCTb, UMeloLLYIo npegens! (+a, *b, -b).



FOCT PM3K 61888-2021

5.5 OcobeHHOCTK akcnayaTauum

B HEKOTOpbIX C/lyyasx Heo6X0AMMO PEryNIMpoBaTh YCTaBK/ UCXOAS U3 YCMOBUIA aKCnyaTaumum yCTaHoB-
k1. B kauecTBe npuMepa MOXHO MPUBECTM CUTyaLMio, KOrga yCTaHOBKa OCTAHOB/IEHA WM paBoTaeT B pexu-
Me MOHWUXEHHOW MOLLHOCTU U YCTaBKW [O/XHbI ObiTb HACTPOEHbI HAa 60/lee HU3KOe 3HAYEeHWE, YeM OBbIUHO.
MepeHacTpoiiky cnegyeT NPOBOAMTL MPW COOTBETCTBYIOLEM KOHTPO/IE U CO BHUMAHUEM, rapaHTVpylLIMM
NPUMEHEHNE KaXAblil pa3 NOAXOASLMX 31eMEeHTOB yNpaBieHnst KoHpurypaumei.

5.6 lmana3oH n3MepuTesnLHOro KaHana

Mexay pacyeTHbIM 3HAYEHMEM YCTaBKA U BEPXHUM (M HUXHMM) NpesenioM AnanasoHa U3MepuTesbHbIX
KaHasioB HEOGXOAMMO COXPaHATb [OCTATOYHbLIN 3anac. YTo6bl A4OCTUYL 3TOrO, B COOTBETCTBMU C PYKOBOA-
CTBOM MO MPOEKTUPOBaHWIO YCTaBKa He AO0/KHA HaxXoAWTbCA B NMpejenax OgHOro 3HaYeHUs NorpeLlHocTy Ka-
Hana oT BepXHei (MW HWXKHE) rpaHnLbl Avana3oHa N3MepUTENIbHOro KaHana.

6 [lokymeHTauus

Pa3nnuHble acnekTbl pacyeTa NorpelHocTei (NorpewHocTy npuéopa, MOrpewHocTy, 3aBucalme ort
npouecca, cnocobbl BbIYNCNEHWNIA, UCTOYHUKN JaHHBIX U NPUHATbIE AONYLLEHWNS) AO/KHbI OblTb JOKYMEHTUPO-
BaHbl.

a) MeToa(bl), NPUMEHAEMbIA ANA pacyeTa YCTaBKU, JO/MKEH ObiTb OTPaXKEH B JOKYMEHTe. B foKkymMeHTe
LenecoobpasHo NpeacTaBNAThb CAefyoLLy0 MHCOPMaLIo:

1) B3aMMOCBA3b MeXfy aHa/MTUYyeckuMm npefenomM, LONYCTUMbIM 3HAuYeHWeM, yCTaBKoOM, napa-
MeTPOM peanbHOro COCTOAHUA 1 NapamMeTPoOM KOHEYHOro COCTOSHUS;

2) NpUHATbIE BO BHUMAHWE MOrpeLIHOCTH:

3) MeTog, 1CNO/b30BaHHBIN /19 COYETaHUA NOrpeLlHocTel, 1 060CHOBaHWe NPUroAHOCTU 3TOMO Me-
ToAa;

4) 060CHOBaHNe NCNob30BaHNA METOA0B CTaTUCTUYECKOro coveTanus (0TAnyHbIX oT KKCK nnn an-
rebpanyeckoro metoga).

b) PacyeTbl ycTaBOK AO/KHbI ObITb AOKYMEHTUPOBaHbI. Lienecoobpa3Ho BkIYaTh B JOKYMEHT cneay-
IOLLYI0 MHhopMaLmio:

1) onucaHne nsmepuTenbHOro KaHana, BK/IYas ykasaHne npou3soanTens v Homepa mogeneli Bcex
YCTPOICTB, KOTOPblE BHOCAT BK/1aA B NOTPELLUHOCTb KaHana,;

2) B3a¥MOCBA3b MexAy npubopamu kaHana u U3Meputensammn TEXHONOMMYECKUX napameTpoB Mpo-
Lecca;

3) npepen 6e3onacHoCTy;

4) ocHoBa A/1a Bblbopa YA3;

5) pacueTbl TOYHOCTV U3MEPUTENbHOIO KaHana, BKIoYas UCNosb3yemMble flaHHbIE U UX NCTOYHMUK;

6) ponyLlieHns, NpUHATLIE 415 BblGOpa YCTaBKM aBapuiiHON 3aluTbl, HANPUMeEpP orpaHNYyeHns Tem-
nepaTypbl OKpyXatoLein cpefbl Npy KanmbpoBke 1 akcnayartaumn o60pyL0BaHUS;

7) N3BECTHbIEe 3HAYEHNS YCTAHOBOYHON M KannbpoBOYHON NMOrpeLIHOCTER, KOTopble MO Gbl OTpa-
3UTbCS Ha yCTaBKe:

8) nonpaBoYHble KO3(PMULMEHTbI ANA onpefeneHns ycTaBku, Hanpumep KoadUUMeHT AN KOM-
neHcauuu AaBfieHNs, YUNTbIBAOWMNA PA3HOCTb BLICOT MeXy TOUKOM W3MepeHWs OTK/IvatoLiero
yCTpOIiCTBa W AATUYMKOM AaBMEHUS.

c) PesynbTaTbl NepUOAMYECKUX UCMBbITAHUIA KaHaMOB [O/MKHbI ObiTh 3a[0KyMEHTMPOBaHbl. [JOKyMeHT
JO/MKEH BKIIOYATb NapamMeTpbl KOHEYHOTO U UCXOAHOTO (PeasibHOro) COCTOSHUIA.

7 I'Io,qp,ep»(aHl/le YCTaBOK CUCTEMBbI 6e30nacHOCTU
B HacTosLLEM pasfene paccCMOTPeHbl HEKOTOPbLIE aCNeKTbl, KacaloLMeCs: NOAAEPXKMUBAIOLLET0 06CNYXN-
BaHUA YCTABOK aBapwiiHOli 3ali1Tbl CUCTEMbI 6€30MaCcHOCTH, ONUCaHHbIX B pasgene 5. MHpopmayus HacTosi-

wero pasgena sABnseTcs JONOHNTENbHOW K MOMIOXEHUAM APYrMX CTaHAAPTOB, COAepXallux PyKOBOACTBO MO
06CNyXMBaHWIO YCTABOK, CBA3aHHbIX C 6e30nacHOCTbIO (CM. pasgen 2 u bubnvorpaduio).

10
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7.1 NcnblTaHus

Mepvoguyeckne UCMbITAHNUSA U3MEPUTE/IbHBLIX KaHasIoB MPOBOAAT Yepe3 YCTaHOB/IEHHbIE MPOMEXYTKU
BPEMEHW C Le/blo MPOBEPKM VX CNOCOOHOCTY BbINOHATL 3aAB/IEHHYIO PO/ib B 06ecneyeHnn 6e3onacHocTy
B pamKax aHanusa 6esonacHocTu. MNpu aToM Heo6X0AMMO NOATBEPAUTL, YTO B HOPMAsIbHbLIX YC/TOBUSAX 3KC-
nayatauuy yctaBka ocTaeTCsl B yCTaHOBJIEHHbIX Npegenax (B npegenax AOMNyCTUMOro 3HayeHus). [JonosHu-
TenbHas nHgopmauns n pyKoBoAcTBO npueedeHbl B MOK 60671. ina nogaepxaHus uccnefoBaHuii B faHHOM
o6nactu HeobxoavMa ouumanbHan AOKYMeHTaLmMs, a Takke JOKYMEHTbI, ONUCbIBaloLLINe Ntobble criyyaun Bbl-
X0fla yCTaBKM 3a yCTaHOBJIEHHbIE Mpefesibl B BO3pacTatloleM Uin HACXOAALWEM Harnpas/ieH!n, B 3aBUCUMOCTH
OT KOHKpeTHOro cnyyas. MNoATrBepxaeHve nonyyarT nyteM QUKCUpoBaHNS HEOOGXOANMbIX UCXOAHbIX (peasb-
HbIX) NapameTpoB A/ OonpefefieHns yCTaBku B BUAE U3MEPEHHbLIX UM PacCUMTaHHbIX NepeMeHHbIX napa-
MeTpOB npouecca A0 NpoBeAeHNs Kakoi-nmbo perynmpoBku. B kauecTBe napameTpoB peasibHOro COCTOSHUA
MCMNO/b3YIOT AaHHble, NOJIyYeHHblIE B MOMEHT MepBOro pearnpoBaHns M3MepuTeNbHOrO KaHana Ha npobnemy,
co3faBaemyto rnpu UCMbITaHU.

Ecnu napameTpbl NCXOAHOTO COCTOSHNA yKa3blBalOT Ha TO. YTO peryimpoBka npubopa He HyXHa, B A0-
KyMeHTe AOCTaTOYHO 0Tpa3uTb hakT NpoBefeHNs UCTbITaHUS 1 UCXOAHbIe faHHble. Perynvposka npubopa He
TpebyeTcA B cayyae, ecnv 3HauyeHne napameTpa Haxoautca B obnactu E. ykasaHHol Ha pucyHke 1. Ecnm xe
npoBOAAT HEOOXOAVMMYIO PerynvpoBKy, TO B OKYMEHTe cnefyeT NpMBOAWUTbL napameTpbl UCXOAHOTO W KOHeY-
HOro coctosiHuiA. Ocoboe BHUMaHWe cneayeT yaensTb U3MepuTesibHbIM KaHasnaM, NCNob3yeMbIM Ha 3HEpro-
610ke 1 TpebyloLmm cneLmanbHOW KanubpoBKY B HOMUHAILHOW paboyeli Touke (Hanpumep, y4uTbiBaloLWMM
TepmorngpaBnnyeckne xapakTepucTukn NepBoro KoHTypa). Kannbposka, nposogumas npu neproanyeckom
KOHTpO/ie, He A0/HKHA yXyALllaTb KayeCcTBO Takoli cneuvanbHon kannbposkn. MoxeT noTpeboBarbcs aHanus
pucka.

Ecnv napameTpbl MCXO4HOTO COCTOSIHUSA CBUAETENIbCTBYIOT O MPEBbIEeHUN [ONYCTUMOro 3HayeHus,
[OMKHbI 6bITb MPUHATHI COOTBETCTBYIOWME Mepbl. CnegyeT onpefenutb NpUYMHbLI NOA06HON cutyauuu, oue-
HWUTb PaboTOCNOCOBGHOCTL M NPeANpPUHATL COOTBETCTBYIOLLEE KOPPEKTUPYIOLLee feicTBMe AN5 NnpefoTBpalLe-
HMA MoBTOpa cuTyauun. Bo3aMoxHbI criefytoLive KoppekTupylolme feicTBrs:

a) KOPPEKTUPOBKA YaCTOTbl MPOBEAEHNSA UCMbITAHWIA:

b) U3MeHeHue ycTaBku (B CTOPOHY yBe/IMYeHNs 3anaca npovyHocTu);

C) NnepeoueHKa ycTaBKu aBapuiiHON 3awuTbl AW ONYCTUMOrO 3HaYeHns (B 3aBMCUMOCTU OT KOHKpeT-
HOro cny4as):

d) oueHka ycTaHOBKM 060pyA0BaHUS 1 YCNOBUIA OKpYyXatoLeli cpeapl;

€) oueHka kannbpoBkn (060pyf0BaHNA 1 CPEACTB KOHTPONSA);

0 PeMOHT WM 3ameHa yCTpolicTBa.

7.2 3ameHa

Heo6x0AMMOCTb 3aMeHbl MaTepuasioB, fAeTaneil 1 KOMNOHEHTOB OLEHUBAIOT, NPUMHUMAsi BO BHUMaHue
NOrpeLIHOCTU NPUGOPOB U NPOLO/KUTENLHOCTL AeiicTBUA YAS.
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Mpunoxexve A
(cnpaBoyHOE)

MpuMep onpeaeneHus ycTaBKu

YcTaBKa — BbICOKOE [JaB/IeHVEe B peakTope

YcTaBka BbICOKOTO A@B/IEHNsI B peakTope SB/ISIETCA OAHON M3 CaMblX BaXKHbIX YCTABOK B MPOEKTUPOBAHUN 3M1EKTPO-
CTaHUMW. Tak Kak 06bl4HO y Hee ecTb npefen 6e30nacHOCTU, CBSA3aHHbIVi C KOPNYCOM BbICOKOTO AaBfeHWs peakTopa u
COOTBETCTBYIOLLIMMM NPOEKTHLIMY Npefeniamv ceTy Tpy6onpoBoAoB. MNpu pasrpy3ke NepBoro KOHTypa S4epHOro peaktopa
BO MHOTVX C/ly4asix CO CHWKEHVEM AaB/eHns Hke npefena 6e3onacHoCTV Habmoganack MHMLMaLma asapuiiHoro ocTa-
HOBa peakTopa, CBA3aHHasa C npekpalleHMeM NoBbILLEHUA AABNEHNS BO BPEMEHU, YTOGb! He Gblv NPeBbILLEeHbI Npeaessbl
6e3onacHocTu.

Huxe npusegeHbl NpyMepbl 3Ha4YeHUIA, CMOb3yEMbIX NPU ONpefenieHny YCTaBK/ BbICOKOTO faB/ieHns peakTopa
3anafiHoi pa3paboTku c BOAOI Noj AaBieHneM:

- npepen 6esonacHocTn — 17235 kMMa;

MoaTtsepxaatoLLme AOKYMEHTbI: NPOEKTHbIE Mpefesibl Kopryca peaktopa 1 CBA3aHHbIX C HAM TPy60onpoBoAoB Co-
rNacHo HauMoHabHbIM TPe6OoBaHUAM NPaBu MalMHOCTPOEHMUS.

- aHanuTuueckuii npegen — 16890 kMa;

MoaTtBepxaatoLime JOKYMEHTbI: pe3y/bTaTbl KOMNbIOTEPHOTO aHanm3a 6e30MacHOCTH, KOTOopble MOoKasblBaKOT, YTO
Ansa Toro, 4tobbl Npeaen 6e30MnacHOCTU rapaHTVPOBaHHO He Gbl MPEBbLILLEH MPY NOBbILIEHUM HaYasIbHON TemnepaTtypbl,
[AaBneHne B NepBOM KOHTYpe He A0/MKHO npeBbiwaTs 16890 kMa. He BKIYas norpeLuHocTn npubopa.

- norpewHocTb KaHana — 517 kMMa:

MoaTBepxaatoLLme JOKYMEHTbI: MPOBEAEHHbBIN pacyeT NMorpeLHOCTU KOHTypa M yCTaBku, KOTOpbIi Nokasan 3Have-
Hue obLeit norpelHocTy 517 kMa ¢ yueToM BCex NpeayCMOTPEHHbIX NOrPeLLHOCTeR, onncaHHbIX B 5.3.1.

- ycTaBKa aBapuiiHoi 3awmTbl — 16373 kMa.

MopTBepxaatoLme AOKYMEHTBI: pacyeThbl, yUnTbiBaloLLme B3aMMHY0 CBSA3b MOrPELUHOCTY KaHana 1 ycTaBku.

YA3 BbIlUMCAAIOT CrieAyoLmMM 06pa3oMm:

YA3 = Al - MK ansa Bo3pacratoLLeli ycTaBku.

B gaHHOM cnyyas:

YA3 = 16 890 kMNa — 517 klMa = 16 373 kMMa.

[onycTmoe 3HayYeHne onpeaensioT B X04e TeX Xe BbIUNCIEeHWI, YTO N OTK/IOHEHWe yCTaBku, paBHoe 68 klMa. OT-
KNoHeHne 68 KlMa BbIYMCNAIT B COOTBETCTBUM C 5.3.4. yunTbiBas nNpu pacyeTte TObKO Te MOrpeLlHocTy, KoTopble npume-
HUMbI ANA NPMBOPOB B Npeaenax rpaHnLbl UCMbITaHWA.

CnepoBarenbHO, 0NYCTUMOE 3HaYeHVe onpeaenstoT credyoLwym obpasom:

MOCB = YA3 + 68 klMa = 16 373 klMa + 68 klMa = 16 441 «MMa.

Ha pucyHke A.1 NpovnmlOCTPUPOBAHO HacTosiLiee onpefesieHne ycTaBki. B nokasaHHOM npvmepe HOpMasibHbIi
pexum akcnayataummn obecneuvBaetca npu 15511 k/la + 17 kMa. . Takum 06pa3om, paccumTaHHas ycTaBka HaxoauTcs
[0CTaTOYHO Aaneko OT HOPMa/IbHOTO peXvmMa paboTbl, YTOObI He BbI3BATb JIOXHbLIX CpabaTbiBaHA.
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Mpanan6muwMocTm 17 236 K17

A - ponyck.onucaHHblli B 5.3.1. B — pgonyck, onucaHHbli B 5.3.4. C — o6nacTb, rae kaHan MoxeT 6bITb HEPa6OTOCNOCOGHbIM;
D - pe3epB npu pa6oTe ycTaHOBKU; E — o6nacTb gonycka Kann6poBku (MPUHATbIE NnapamMeTpbl KOHEYHOTO COCTOAHUSA),
onucaHHas B 6 3.1; F — 3anac 6e30nacHOCTW, onucaHHblit a 5.3.1

MpumevaHusna

1 OTOT pUCYHOK NpefHa3HayeH ANa 4eMOHCTPaLMM OTHOCUTENBHOTO NOMOXEHWS, a He ANSA yKka3aHUs HanpasieHus.

2 [laHHbIli pUCYHOK 1306pakaeT BOCXOSLLYIO YCTaBKy. H/cxogAwas ycTaska MMeeT Takyio e B3auMoCBs3b, HO B
NPOTUBOMOIOXHOM HanpasieHuu.

PucyHok A.1 — B3avMOCBA3b YCTaBOK BbICOKOrO jlaB/IEHNSA B peakTope
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Mpunoxexune A
(cnpaBouyHoe)

CBefleHns 0 COOTBETCTBUU CCbINTOYHbIX MEeXAYHapoAHbIX CTaHAAPTOB HaLMOHa/IbHbIM cTaHAapTam

Ta6nunya JA1L

O603HauYeHne CCbIIOYHOTO CTeneHb O603HavYeHNne N HaMMeHoBaHue
MexXAyHapogHOro ctaHgapra COOTBETCTBUA COOTBETCTBYIOLEI0 HALMOHANBLHOTO cTaHAapTa
IEC 60050-394:1995 — *
IEC 60671 — n
IEC 61513:2001 HoT FOCT P M3K 61513-2011 «ATOMHbI€ CTaHLN.

CUCTEMbI KOHTPONA U YNpaBNeHus, BaxHble AN
6e3onacHocTu. O6Lme TpeboBaHNA»*'

*

IAEA NS-R-1:2000 —

* COOTBETCTBYHOLMIA HaUMOHAsIbHbIA CTaHAAPT OTCYTCTBYET. TEKCT AJOKYMEHTa Ha PYCCKOM A3blKe AOCTYMNeH Ha
http:/Avwv/ .iaea.orgf.
*m 3ameHeH Ha TOCT P M3K 61513—2020.

MpumevyaHne — B HacTosLeli TabmLe UCNob30BaHO CrefyloLiee YC/I0BHOe 0603HaYeHe CTeNneHn co-
OTBETCTBUA CTaHAAPTOB:
- KOT — nAeHTWYHbI cTaHaapT.
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Buénuorpadgusn

IEC 60780:1998. Nuclear power plants — Electrical equipment of the safety system — Qualification
IEC 60880:1986. Software for computers in the safety system of nuclear power stations

IEC 60880-2:2000, Software for computers important to safety for nuclear power plants — Part 2: Software aspects of
defence against common cause failures, use of software tools and of pre-developed software

IEC 60980:1989. Recommended practices for seismic qualification of electrical equipment of the safety system for nuclear
generating stations

IEC 60987:1989. Programmed digital computers important to safety for nuclear power stations

IEC 61226, Nuclear power plants — Instrumentation and control system for safety — Classification

IAEA Safety Guide 50-SG-D1:1979. Safety functions and component classification for BWR, PWR and PTR
IAEA Safety Guide 50-SG-D3:1980, Protection system and related features in nuclear power plants

IAEA Safety Guide 50-SG-D8:1984. Safety-related instrumentation and control systems for nuclear power plants
IAEA Safety Guide 50-SG-D11:1986. General design safety principles for nuclear power plants

ISA S67.04:1994, Setpoints for nuclear safety-related instrumentation (Part | and 1)

ISA S51.1:1979. Process instrumentation terminology

IEEE 338, Standard criteria for the periodic testing of nuclear power generating station class 1E power and productions
systems

IEEE 603, Standard criteria for safety systems for nuclear power generating stations
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