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. *
HopMmamiBHBII 1OKYMEHT BBITyCKaeTCs BIIEPBBIC. )

HopmamBHBII JOKYMEHT IpOLIeN NpaBOBYIO dKcTepT3y Mumiocta Poccyn (mecsmo Munrocta Poccrm ot 21.01.2004 1. Ne 07/670-F011)

*)HopMamm{bn?I JOKYMEHT pa3paboTan B HayuHo-TeXxHHYECKOM LiEHTpe 110 sepHON 1 pajualoHHoi 6e3onacHoc ['ocatomuanzopa Poccun (HT1L SIPB) npu
yuactin KoBasneBa B.®., MaknakoBa B.B., [TapamonoBa B.B. (HTL] SIPB), Huxomsckoro P.B., Mopozosa C.1. (I'ocatomHamzop Poccun), Ceicoea M.U. (MTO
Tocatomuaazopa Poccun), Edumora E.®. (JEOUYC Munatoma Poccun), Bonmura B.®. (HUWII), Bunorpagosa A.B. (OVSIY, r. [ly6ua), Jlumixoro B.A. (®I'VIT
T'HI P® «®DU»), Octamayka B.IL OI'YII «KpacHas 3Be3aa»), XBocoHosa B.E. (OI'YII PHI] «KypuatoBcKHit HHCTHTY .

Ipu pazpabotke paccMOTpeHs! U yuTeHs! npeokenws [ocatomuanzopa Poccun, Munatoma Poccuu, HAUI, OVAIN, ®I'VII «Kpachas 3Be3na», GI'YII PHLL
«KypuatoBckuit uactuty ™, OI'YIITHI PO « DO,

IlepeyeHn coxkparueHuit

WHP - nMIynbCHBIN HCCIeAOBATeNIbC KU SIEPHBIA peakTop

WP AJl - nMITynbCHBIH HCCIIeOBATeIbCKUN STIEPHBIA PEAKTOp arlepHOUIECKOTO EHC TBUS
WUP T1/1 - uMIynIbCHBIA UCCIIENOBATENBCKUI SIEPHBIA PEAKTOp MEPUOIMIECKOTO AeiicTBUSA
CVY3 - cucTeMsl yIpaBJICHUs U 3aILUThI

TBC - TermoBsInessromas coopka

YCB - ynpasiisroliue cucTeMbl 0e30MacHOCTH

YCHD - ynpasisttoliue CUCTeMbl HOPMaIbHOM SKCILTyaTaln

TepMuHBI 1 Onpe e Ie HUsT®

*B INpaBuiax, HapsiTy ¢ TePMHUHAMY, BKJTIOMCHHBIMHU B HACTOSIINI Pa3/iel, HCTIONB3YHOTCS TePMHUHBI, PUBEICHHBIC B (helepabHbIX HOpMax U TpaBuiIax B 00IacTd
HCTIONB30BAHMS AaTOMHOM SHEPIUH.

B 11X HACTOAIIErO JOKYMEHTA MCTIONB3YHOTCS CIIEYOIIHME TEPMUHBI U OTIPEIEIIEHHS.
1. ABapuiinas 3aumra UNP:

- (pyHKIWS GE30MAaCHOCTH, COCTOSIIIAsT B aBAPUIAHOM OCTAHOBE PEaKTOPa;

- KOMILIEKC CHCTEM OE€30MMACHOCTH, BBINOJHSIONIHI (PYHKLIMIO aBAPUHHOMN 3aIATHL.

2. ABTOKATAJIN3 LENHOM 1€ PHOIl peaKiM /IeJIeHHsl - YBEIMYCHHE SHEProOBbIIeICHIS B HMITylIhce MorHocd VNP 13-3a n3MeHeH it B aKTMBHO# 30HE
peakTopa, BHOCUMBIX CaMOH LICTHOM si/ICPHOM peaKiyei AeIeHH .

3. Be3onacnoe cocrosinue MNP - ycraHoB IeHHBIE IPOEKTOM** TIOAKPUTHYHOCTH M COCTOSIHKE CHCTeM U 00opynoBarust AP, obecrieunBaroliie 6e30nacHOCTs
WP 1ipu ero SKCIDTyaTalii B PeKHME BPEMEHHOTO OCTAHOBA.

**B [paBuiax nox TepMuHOM «IIpoekD MoHMMaeTest COBOKYMHOCTh JOKYMEHTALIMH, pa3pabOTaHHO NPH MPOSKTUPOBAHNH, KOHCTPYHUPOBAHUH U coopyskeHun NP,
a TaKKe TeXHHYECKast JOKYMEHTALMs, pa3pabOTaHHas SKCIUTyaTUpyIOIel opraHusamyeii B nporecce sxciuryararmu VAP,

4. B3pon padounx opranoB CY3 - u3meHeHue noyoxenns (CocTosHust) padounx opraHoB CY3, KOTOpoe NPHBOUT K BBOY TOJIOXKHTEIIBHOM PEAKTUBHOCTH.

5. Iny6okast noaxpurnanocTb MNP - noaxprmasocs MNP B pexxume [UTHTEBHOTO OCTAHOBA, MCKITFOMAFOIAs BBIXOJ PEaKTOpa B KPUTUYECKOE COCTOSIHUE C
Y4€TOM BO3MOXKHBIX OTKa30B 110 00LLIei npuiuHe.

6. [luarHocTHKA - QYHKIWMS KOHTPOJISL, LEJIBIO KOTOPO#t SIBIISICTCS ONpe/ieNieHHe paboTocIocOOHOCTH IMArHOC THPYEMOTO OOBEKTa.

7. AIMITyJ1bCHBII HCCiIe0BATe IbCKUI SI/IEPHBII PEAKTOpP - peakTop, NpeAHA3HAYCHHBIN TS MOMYYEHHS HMITYIIBCOB MOIITHOCTH MPH 00€CTICYeHNH
HAJKPUTUYHOCTA HA MTHOBEHHBIX HEHTPOHAX.

8. IMIyJ1bCHBII HCCIe0BATeIbCKHIA si/IePHBIN peaKTop areprHoAnYecKoro JeiicTBUsI - peakTop, B KOTOPOM I0CJIe HHULIMHPOBAHKSI MMITYJIECA MOIIHOCTH
HAJIKPUTUYHOCTh HA MTHOBEHHBIX HEUTPOHAX T'aCHTCS 3@ CUET OOPATHOH CBSI3U "MOIIHOCTH (TeMIIepaTypa) - peaKTHBHOC TS

9. IMnyJibcHBIN Mcc1e10BaTe/IbCKU siIePHbIN peaKTop MepHOMYeCcKoro IeHCTBUA - PeakTop, B KOTOPOM HMITYJIBC MOIHOCTH C 33/IaHHON
TIEPHOAMYHOCTBIO ¥ aMILTUTYI0H MHULIMMPYETCS M TACHTCS CPEACTBAMHU BO3JCIHCTBHS HA PEaKTUBHOCT.

10. Kana KOHTPOJIS - COBOKYITHOCTh AATYMKA, JIHHHH MEpeiadd 1 CpecTB 0OpaboTky curHana u (1ir) oToOpaxkeHns: HHOpMaLHH, NpeaHa3HAYCHHAS UL
obecTiedeHrst KOHTPOJIS TapaMeTpa B 3alaHHOM TIPOEKTOM 00beMe.

11. KommuieKkT annaparypbl aBapuiiHOii 3alMTbI - anmapatypa CUCTEMBI YIPABJICHHS U 3allHThI, BHIOJIHSIONIAS B 33JAHHOM MPOEKTOM 00beMe (yHKIHH
KOHTPOJISI COCTOSHHS aBapHIHHOM 3aIUThI U (DYHKLMH YIIPaBJICHHs aBapUHHOM 3aIlUTON peakTopa.

12. KoHTpou1b - yacTs GyHKIMH yHpaBieHus, LIENbI0 KOTOPO SBJISETCS OLICHKA 3HAYCHHS ITapaMeTpa WK ONpeielieHHe COCTOSHUS (MIeHTM(bHKALWs)
KOHTPOJIMPYEMOTO TIPOLIECCa WIN 000PYIOBAHUS.

13. Moy 1ITOp peaKTHBHOCTH - COBOKYMHOCTH asiementoB CY3 MUP T1]1, oGecnieunBaromiasi NeproIM4ecKoe H3MEHEHHE PEaKTUBHOCTH C 3a/[aHHOW 4acTOTOM U
AMIUTUTYIOM.



14. He3aBucuMble cucTeMbI (3JIEMEHTBI) - CHCTEMBI (JIEMEHTHI), ISl KOTOPBIX OTKA3 OJIHOM CHUCTEMBI (3JIEMEHTA) He MPUBONT K OTKA3y JAPYroi CHCTEMBI
(anemenTa).

15. OGpauienue ¢ sIepHLIMH MATEPUAJIAMH - [IEITEIIbHOCTh, CBSI3aHHAS C TIeperpy3Koi, TPaHCIIOPTUPOBAHHEM, XPAHEHHEM U IPYTUMH OIIEPALMSIMHE C SIICPHBIMEI
MaTepHaIaMu.

16. Ocrano NP - nepeson NP u3 KpumidecKoro (HaAKPUTHYECKOT0) COCTOSHUS B MOJKPHTUYECKOE COCTOSIHUE C MOMOIIBI0 pabounx opranoB CY3 u npu
HEOOXOAMMOCTH C TIOMOIIBIO JPYTHX TEXHUYECKHX CPEACTB BO3/CIHCTBIS HA PCAKTUBHOCTD.

17. HoaxpuTHYecKoe COCTOSTHUE - COCTOSIHIE PeakTopa, XapakTepu3yroleecst 3HaueHHeM ek TMBHOro ko3 QuimeHTa pa3sMHOKEHIS HSHTPOHOB, MEHBIIHM
€JIMHHIIBL.

18. IlyckoBoe ycTpoiicTBO - coBokymHOCTH anementoB CY3 VWP AJl, oGecrneunBatomiast ObiCTpOE YBETHMYEHHE PEAKTUBHOCTH C LIENIBIO TIOJTYYEHHST HMITYJIbCa
MOII{HOCTH.

19. Pa6ouwuii opran CY3 - ucrnionszyemoe B CY3 cpenctBo Bo3IeHCTBYS Ha PEaKTMBHOCTH, H3MEHEHHEM ITOJIOKEHHS (COCTOSHIST) KOTOPOro 00eciednBaeTest
M3MEHCHHE PEaKTHBHOCTHL

o ¢yHKIMOHAIBPHOMY Ha3Ha4eHUIO paboure oprausl CY3 moapasIeNsoIcs Ha CIICAYOIIHe:
- pabouue OpraHbl aBapUHHON 3allHThI;

- paboune opraHsl KOMIEHCAIMH PEaKTUBHOCTH (KOMIIEHCHPYFOIHE OPTaHbI);

- pabouye OpraHsl PyYHOTO M aBTOMAaTIYECKOTO PEery/INPOBaHNS,

- pabouyie oprausl IyckoBoro yctpoiictsa MNP AJl;

- paboumne oprans! Mogyisitopa peakusroc AP TT]1.

20. Pesxum BpemeHHOro ocranoBa AP - pexum skcrutyatammn NWP, 3akiodaroniuiicst B octaHoBe NP Ha onpezierieHHbIi POMEXKYTOK BPEMEHH C LEIbI0
TIpOBEZICHNs padoT Io TeXxHUIeckoMy obciyskuBanuto VP 1 moAroToBKe 3KCIEpHMEHTAIBHBIX UCCIIEI0BaHUMA.

21. PesxuM AJIMTEILHOTO OCTAHOBA - pexuM dkciutyaraimn NP, 3akirodarommiicst B octaHose MNP ¢ 1enbro npoBeaeHus paboT Mo KOHCEPBAIH OTICIBHBIX
CHCTEM U 000PYHOBaHMS H MOAKCPIKaHMIO paboTocriocobHoc i VP B TeueHre BpeMeHH, KOIia 9KCIIePHIMEHTAIBHBIC HecIeaoBanys Ha IVP He IaHupyrOTCsL.

22. PesxuM OKOHYATEJIHLHOTO OCTAHOBA - peskiM dKcrutyataipu MNP, 3akmodaromuiicst B octaHoBe VP yist OArOTOBKY BhIBOJIA U3 dKcIuTyatarmu NP,
BKJTIOMAIOIIHI BBITPY3KY M3 aKTUBHOM 30HBI SIIEPHBIX MaTepHAIOB M HX yaanenue ¢ miomanku UP.

23. Pesxum mycka M paoTa Ha MOIHOCTH - pexuM dkcivtyararpm VNP, 3akmrodaronuiics B BeBoAe Ha Momsocts MNP ¢ nomornsio pabounx oprasos CY3 u
TPOBE/ICHUN SKCTIEPHMEHTANIBHBIX UCCJIEIOBAHUI C HCTIOIB30BAaHNEM HEHTPOHOB U HOHM3HpYouero u3myuenus MNP,

24. Cesi3aHHbIe AKTHBHBIE 30HBI - AKTUBHBIE 30HBI MHOr030HHOTO MNP AJl, IIIOTHOCTS MOTOKA HEMTPOHOB (MOIIHOCTS) KaXKI0W W3 KOTOPBIX BIIMSET HA
MPOCTPAHCTBEHHOE PacTpe/Ie/iCHe HEHTPOHOB B PYTHX aKTMBHBIX 30HaX MMP.

25. Cucrema ynpaBJieHHsI M 3aLIMThI - COBOKYITHOCTh DJIEMEHTOB YIPABJISIOIIMX CHCTEM HOPMATBHON SKCIUTYaTalliy, 3allUTHBIX, YIPABJISIOMINX 1
00€eCTICYNBAOIIMX CHCTEM OE30MacHOCTH, NpeAHa3HAYeHHAs sl 00ecTieYeHHsI 0e30MacHOr0 NPOTCKAHKS M PEKPAILCHHS LICTTHON SICPHOM PeaKIUy JICTICHNUS.

26. DxcnepumeHTaIBHOE YerpoiicrBo MUP - ycTpoincTBo, npucnocobneHve, npeaHasHavyeHHoe Ans NpoBeAeHUst SKCnepuMeHTanbHbIX
nccnegosaHuii Ha MIVP (neTneBble kaHarbl, kaHarnbl BbIBEAEHUS U3NYYEHUs, amnyrbl U T.4.).

27. Sinepuas aBapusi Ha WP - aapus Ha VP, Bh3BaHHasT:

- HapyIICHUEM KOHTPOJIS U YHPABJICHYS LIEIHOM SICPHON peaKIyiel e/eHus B aKTMBHOM 30HE peaKkTopa WX NPEBBIIICHHEM HOMHUHAIBHBIX TAPaMETPOB HMITYJIbCa
peakTMBHOCTM (MOIIHOCTH);

- BO3HMKHOBEHHEM KPHIMYHOCTH [P [Ieperpy3Ke, TPaHCIIOPTUPOBAHUH ¥ XPAHEHHH TBAJIOB;
- HapyILEHNEM TeIUIO0TBO/A OT AKTUBHOM 30HBI U APYTMMH [IPUMMHAMY, IPHBOSIIMMH K [OBPEK/ICHHIO TBIJIOB.

28. SInepuas Ge3onacHocTs MNP - coiictBo MNP orpaHNYHBaTG BEPOSTHOCTH U HIOCICACTBIL SICPHOI aBapUU YCTAHOBIICHHBIMY IPE/ICIAMUL
29. Sinepuo-onacuplie pagorsl Ha MUP - paGots Ha NP, KOTOpBIE MOTYT IPHBECTH K SICPHOM aBapHH.

1. O01we nos10e HUst

1.1. IpaBuna srepHO# 6e30MacHOCTH UMITYIIBCHBIX HCCIIEIOBATEIECKUX SIEPHBIX PEakTopoB (Hanee - [IpaBiia) ycTaHaBIMBAIOT TPEOOBAHHS K PUMEHSEMBIM B
npoekte MNP TeXHU4IECKUM PeLeHHsIM, HAIPaBJIeHHBIM Ha oOecrieueHre syiepHoii 6e3omacHoc MNP, a Takke K OpraHi3alOHHO-TeXHUYECKMM MEPOTIPHSTHSAM 110
00ecTIeYeHHIO siIepHO 6€30TaCHOCTH PH AKCIUTyaTally ¢ YYETOM Ha3HAYCHHs, HeHTPOHHO-(DH3NYECKHX XapaKTepUCTHK M KOHCTPYKIHOHHBIX ocobenHocTeit NP.

1.2. SInepras 6e3onacHocTs P onpenenseTcst TeXHIIECKUM COBepiIeHcTBOM npoekTa P, kauecTBOM M3TOTOBIICHHS, MOHTAKa, HATAIKH U UCTIBITAHMI
3IIEMEHTOB U CHCTEM, BXKHBIX JUIs O€30MAaCHOCTH, UX HAaACKHOCTHIO MPU SKCIUTYaTalMH, AUArHOCTUKOH COCTOSHUS 000PYIOBaHMS, Ka4e€CTBOM H CBOEBPEMEHHOCTBHIO
TIPOBEICHUS] TEXHUYECKOT0 00CITy>KMBaHUS X PEMOHTa 000PYIOBaHs, OpraHu3almeil paboT, KBTH(UKAIMEH U AUCIMIUIMHON pabOTHHKOB (IIepCcOHaa).

1.3. SInepnas 6e3onacHocTs P 0becrieunBaetcst BBINOIHEHHEM HOPM U NpaBwil Ge3omacHocd U TpeboBanuii mpoekta MNP, kynsrypoit 6e30mac HOCTH, Ka4ecTBOM
U HOJIHOTOH 9KCTIEPHMEHTAIBHBIX HCCIICIOBAHHI HEHTPOHHO-(PU3NUIECKUX XapaKTepUCTHK Npu (u3HdeckoM H sHepremyeckoM myckax WP, cuctemoit
OpPraHU3alMOHHO-TEXHUIECKUX MEPOPHATHIA, MUHUMU3UPYIOMINX BEPOSTHOCTh U MOCJIEACTBUS OIIHMOOK MEPCOHANA U OTKa30B 000PYIOBaHMS IIPH IKCILTyaTall
WP B pexume mycka U paboThl HA MOLIIHOCTH U B JIDYTHX PEXUMAX.

1.4. TlpaBwia pacnpocTpaHsIOICs Ha BCE MPOSKTUPYEMBIE, COOpYKaeMble 1 3KCIuTyaipyeMsle VP He3aBUCHMO OT MX THIIa, 32 HCKIIFOMCHHUEM 3JIEKTPOSZICPHBIX
TeHepaTopoB HEHTPOHOB, BKIIOHarOmuX B ce0s MNP 1 NCTOUHIK HEHTPOHOB B BHJIE YCKOPHTENIS 3apsUKEHHBIX YaCTHIl U HEHTPOHHO-NPOM3BO/IIIECH MUIIICHH.

1.5. Topsimok npuBeaeHus sxciuyampyembix VP B cootBetctBHe ¢ TpeboBanmsamu [IpaBit onpeiensiecst B YCIOBHSX JEHCTBUS JIMICH3UU Ha dKcInTyatainio NP



2. TpeGoBaHus K MPOEKTY UMITYJIbCHBIX HCC/IE/I0BATE/IbCKUX SIEPHBIX PeaKTOPOB, HANIPABJICHHbIC HA oDecreueHue sIepHOii 0e30MacHOCTH
2.1. O01mme TpedoBaHust

2.1.1. Cuctems! u snementsl IMP, BaxkHble 11 6E3011aCHOCTH, JOJDKHBI IIPOCKTUPOBATLCS C YYETOM BO3MOXKHBIX MEXaHUYECKHX, TCIUIOBBIX, XUMHUYCCKUX U
MIPOYMX BO3/ICHCTBHIL, BO3HUKAONIVMX KAK TPH HOPMAJIBHOM SKCIUTyaTalliy, TAK 1 MPU HAapYIICHISX HOPMAIBHON KCIUTyaTalliy, BKIIIOMas IPOSKTHBIC aBapyH, C
y4eTOM BHEIIHUX BO3/EHCTBHIA MPUPOTHOTO M TEXHOTCHHOTO TIPOHCXO0KICHHSL.

2.1.2. B npoekte IMP momkHBI OBITh MPHBEICHBI 1 000CHOBAHBL:

- IEPEYHN METOJIMK M PaCUETHBIX POrPaMM, HCTIOJIB3YEMBIX JUIS PACYETHOrO NPOTrHO3UPOBAHKS HEHTPOHHO-(M3MYECKHUX XapaKTEPUCTUK U 000CHOBAHUS SICPHOM
6e3onacHoc MNP, 06racTs pHMEHEHHs NCTIONB3yEMBIX MIPOrpaMM M HHPOpMaIWs 00 NX aTTeCTAli B YCTAHOBIICHHOM TIOPSIIKE;

- [IPOCKTHOE KOJIUYECTBO I'€HEPHUPYEMBIX UMITYJILCOB U X HOMUHAJIbLHOE SHEPIOBBIACIICHUE

- 9KCIUTYTALMOHHBIE TIPEIEIIbI M YCIIOBUS, TIPEIENBI U YCIIOBHS 0€30MacHON SKCIUTyaTallu U APYTHE TPEENb ISl BCEX KOHIPOIUPYEMBIX HEHTPOHHO- (PU3NUECKHX,
TeIUIOTMAPABJIMYECKHX U MPOYHX XapaKTEPUCTHK, BIMSIOIMX Ha sIEPHYI0 O€30MacHOCTS;

- [IEPEYHN CHCTEM H 9JIEMEHTOB, Pab0TOCTIOCOGHOCTE M XapaKTePHCTHKHI KOTOPBIX MPOBEPSFOTCS Ha PabOTAOIIEM WITH OCTAHOBJICHHOM PEaKTope, ¢ yKa3aHHeM
COCTOSIHISL PEaKTOpa U CUCTEM, BOXKHBIX U OE30MAaCHOCTH;

- NPUCTIOCOOIEHNs], YCTPOHCTBA, METOMKHU 1 NIEPHOJUMYHOCTH MPOBEPOK CHCTEM, BAKHBIX I G€30MACHOCTH, Ha pab0TOCTIOCOOHOCTL U COOTBETCTBUE MPOEKTHBIM
XapaKTepUCTHKaM;

- TIOPSIIOK 3arpy3KH SIEPHOTO TOIUINBA B aKTUBHYIO 30HY PEaKTopa U MOPSIOK BBIBEICHHS PEaKTopa B KPHTMUECKOE COCTOSHHE,
- MIEPEYCHb SIEPHO-ONACHBIX PaOOT MpH dKcIuTyataumu UVIP 1 Mepsbl 10 00eCTIeUeHHIO sIepHOi 6e30Iac HOCTH TIPH UX TIPOBEICHHH;

- ycJIoBHs O€30MacHOT0 00OpalleHus C SIEPHBIMH MaTepHalaMy,

- yCIIOBMSI cpalaThIBaHMs CHCTEM 0€30MacHOCTH M yPOBHH BHEILIHUX BO3/EHCTBHIA, MPEBBILIEHHE KOTOPBIX TpedyeT OCTAHOBA PEaKTopa;

- KOJIMYEC TBCHHBII aHAJIN3 HANEKHOCTH, A(D(PEeKTMBHOCTH 1 OBICTPOACHC TBHS BBIIOIHEHNS (DYHKIMIT CHCTEM YIIPABIICHUS 1 3aIIUTHI, B KOTOPOM JOJDKHO OBITh
TIOKa3aHO, YTO HTH MOKA3aTelIH yIOBJICTBOPSIOT TPeOOBAHMSIM HOPMATUBHBIX JOKYMEHTOB, PEIaMEHTUPYIOIIMX TAKHE TOKA3aTeIlH;

- aHalin3 peaKUMfI YIIpaBJAOMUX U APYTUX CUCTEM, BAXKHBIX IS 6€3OH3.CHOCTI/I, Ha BHCIITHWE U BHYTPEHHUE BOSHCﬁCEHﬂ, BO3MOKHBIE OTKa3bl 1 HEUCIIPABHOCTH U
OTKa3bl OCHOBHOI'O 060pyz[0BaH]/m PpeaKTOpa, NOKa3bIBAIOIIUE OTCYTCTBUE OIIACHBIX I pEaKTOpa peaKm/Iﬁ, TIpA 5TOM IOJIKHBI OBITh BBIZICJICHBI HanOoJee
BEPOATHBIE U OTIACHBIC OTKA3bI, B TOM YHCJIC IIPUBOIAIIME K CaMOIIPOM3BOJIBHOMY BbIXOAY PEAKTOPa B KPUTUIECKOE COCTOSHUE U K ﬂ}lepHOﬁ aBapuu,

- OLICHKA IOCJIE/ICTBUIA IPOSKTHBIX H 3aIPOCKTHBIX aBapHH, TIPU 3TOM B YUCIIC 3aIPOSKTHBIX aBapHii JOJDKHA OBITh paCCMOTPEHA aBapHs C PACIUIABICHAEM
(paspyleHreM) aKTHBHOM 30HBI,

- aHHBIe 00 00BEMe PErHCTPALMH M XpaHeHHH B YCTPOHCTBE THITA "depHBIN sIIUK" MH()OpMAIHH, TIO3BOJISIOIIEH HISHTUMHIMPOBATh UCXOIHBIE COOBITUS aBapHl,
YCTAHOBHTH (haKTHUECKHE AITOPHIMbI Pa0OTHI CUCTEM, BKHBIX JUII 0E30MACHOCTH, M JISHCTBHS ONIEPATUBHOTO NEPCOHANA.

2.1.3. I/ICHOJILBYCMI:IG B NIPOCKTE TEXHUIECKUE PEIICHUA JOJIKHBL o0ecTIeunBaTh:
- BO3MOKHOCTb IIEPEBOJIAa pEAKTOpa B 06e30I1aCHOE COCTOSIHUE U B COCTOSIHHE rﬂy601<0171 TOAKPUTUIHOC TH,

- OTpHILATENBHBIN MOIIHOCTHOM (TemIiepatypHbiil) koddduiment peakmsHocd VIUP AJl, nocTatouHsIii I IepeBoja peakTopa B HOAKPUTHIECKOE COCTOSIHHIE Ha
MTHOBEHHBIX HEWTPOHAX I0CJIe MHUIMMPOBAHUS UMITYJIbCa MOIIHOCTY, H ITOCJICTYIONINI NIEPEBO B TIOAKPUTMYECKOE COCTOSHHE Ha 3ara3/IbIBAlOIINX HEHTPOHAX C
TOMOIIBI0 pabounx opraHoB CY3;

- BO3MOJKHOCTb IIPOBEJICHHSI HCCIIEIOBAHMI O1HOH 13 akTBHbIX 30H MIUP AJ] co cBsi3aHHBIMU aKTMBHBIMH 30HAMU IIPH 00€CIIeYeHHH OE301aCHOT0 COCTOSHHUS
NPYTHX CBS3aHHBIX aKTHBHBIX 30H MNP AJl;

- 6esonacHocTs MIMP nipu 110001 MPOEKTHOH aBapyyl, BHI3BAHHOM JIIOOBIM U3 YYUTHIBAEMBIX B IPOCKTE UCXOHBIX COOBITUI C HAJIOXKEHUEM OJIHOTO OTKa3a JIF00O0ro
aKTHBHOIO SJIEMEHTA HITH [TACCUBHOT'O 3JIEMEHTA CHUCTeM 0e301aC HOCTH, MMEIOIIEro MEXaHMYEeCKHE IBIKYIIHECS] YaCTd, WIH OJHOM OIIHOKH IepCOHANA, BIMSIOLICH
Ha Pa3BUTHE SIEPHOI aBapHH, WM HEOOHAPYKMBAEMBIX OTKa30B HE KOHIPOJIMPYEMBIX HPH SKCIUTYaTALMU SJIEMEHTOB, BIIMSIOLIMX HA Pa3BUIHE SICPHOH aBapuu;

- JUarHoOCTUKY COCTOSAHUA PEAKTOpa U CUCTEM, BAXKHBIX I 66301'[3.CHOC’II/I;

- COXPaHHOCTH ¥ PabOTOCTIOCOOHOCTH B YCIIOBHSAX MPOCKTHBIX M 3AIPOCKTHBIX aBApH TEXHUYECKHX CPE/CTB, UCTIONB3YEMBIX UL PErHCTPALIME M XPaHCHHUS
nH}OpMaIHK, HEOOXOIMMOH TSl PacCJICIOBAHHS aBapHH.

2.1.4. IlpoexToM IOIKHBI OBITh ONpeJIeNIeHbl OPraHM3aLMOHHO-TEXHHUECKHE MEPbI MO MCKITIOMEHHIO HECAHKLIMOHUPOBAHHOTO IOCTYNA K YIPABIISIOLINM U APYTHM
CHCTeMaM, BaXXHBIM JUIs1 Ge30IaCHOCTH.

2.1.5. IlpoexToM OIKHBI OBITH PEyCMOTPEHBI CPEICTBA LIS Mepeadr MHGOpMAIK BO BHEILIHMI ¥ BHY TPEHHUH aBapuiiHbIE LEHTPBI YIPABJICHHS PEaKTOPOM B
YCJIOBHSIX 3aIPOEKTHBIX aBAPHH.

2.2. CucreMbl HOPMAJIBHOM IKCILTYaTALMH
2.2.1. AKTHBHAs1 30Ha M 3JIEeMEHTbI ee KOHCTPYKLMHU

2.2.1.1. KoHCTpyKIWs peakTopa IpH HOPMAJIBHOM SKCIUTyaTAlMy M HAPYLICHUSX HOPMAJIBHOM SKCILTyaTalli, B TOM YHUCJIE TPOCSKTHBIX aBapHsIX, AOJDKHA HCKITIOYATh
HeTpe/TyCMOTPEHHbIC N3MEHEHHS COCTAaBa aKTUBHOM 30HBI, NepeMelleHust 1 (Win) AehopMaiy 1 HOPMOU3MEHEHHS HIEMEHTOB aKTMBHOM 30HBI M OTpaXKaTelIs,
BBI3BIBAIOIME YBEIMYEHHE PEAKTUBHOCTY M (WIH) yXy/LUICHHE YCIOBHH TeIUIO0TBOAA, NPUBOIAIINE K TIOBPEKICHHIO TBAJIOB CBEPX COOTBEICTBYIOLIMX MPEIEIOB
WM TPEIIITCTBYOLME HOPMAIBHOMY (pyHKIIMOHHUPOBaHHIO pabounx opraHoB CY3.

2.2.1.2. Konctpykiwmst TBC 1 TB9710B IpH HOPMATBHOH SKCIUTyaTaliy U HAPYLIEHISIX HOPMaTIbHON KCIUTyaTaluy, BKJIIONAs IPOSKTHBIC aBapHH, HODKHA
obecTieYnBaTh HENPEBBIIIEHHE COOTBETCTBYFOIMX MPEAEIIOB MOBPEKACHUS TBIJIOB C YYETOM:

- MPOEKTHOT'O KOJIMYECTBA M HOMUHAIIBHBIX NIAPAMETPOB MMITYJILCOB MOILIHOCTH PEaKTOpa;



- (DM3UKO-XUMHYECKOT0 B3aUMOZICHCTBIS MAaTepPUAIOB aKTUBHOM 30HBI U TEIUIOHOC UTEJIS;

- YAApHBIX ¥ BHOPAIMOHHBIX BO3ACHCTBHIA, TePMOILMKINYECKOTO HATr Py KEHIS, YCTAIOCTH 1 CTAPEHHSI MaTepHAIIOB;

- BIIMSTHUS IPUMECEH B TCIUTOHOCHTENIE M MPOJTYKTOB JIEJICHHS Ha KOPPO3UIO 000JI0YEK TBIJIOB;

- BO3/ICHCTBHS PAIMALIMOHHBIX U APYTHX (PAKTOPOB, YXYAIIAOIMX MEXaHHUECKHE XapaKTEPHUC THKHM MATepUAIOB aKTHBHON 30HBI U LIEJIOCTHOCTH 000JI0UEK TBAJIOB.
2.2.1.3. KoHCTpyKIWsl aKTUBHOH 30HBI JOJKHA HCKITIOMATh aBTOKATAIN3 HEMHOM SACPHON PEaKIii JACTCHHSL.

2.2.1.4. AxiBHas 30Ha ¥ HICTIONHHUTENbHBIE MeXaHm3Mbl CY'3 TOIDKHBI OBITh CIIPOEKTUPOBAHBI TAK, YTOOBI FCKITIOHAIICH 3aKJIMHIBAHIE, BEIOPOC paboulX OpPraHoB
CVY3 1 uX caMOIpOM3BOJILHOE paciierienne ¢ npuBogamu CY3.

2.2.1.5. B mpoekTe 10IbKeH ObITh NPHBE/ICH aHAIN3 TCIUIOTEXHAYECKOM HAJIEKHOCTA aKTUBHOM 30HBI C 000CHOBAHHEM JI0CTATOYHOCTH MPEAYCMOTPEHHBIX B TPOSKTE
3aI1acoB HEMPEBBILICHUS IPEETOB 0e30Mac HOM IKCIUTyaTAIHH TBAJIOB.

2.2.1.6. XapakTepHCTHKH SIIEPHOTO TOIUIMBA, pacTionoxeHne a1oB, TBC, padounx opraHoB CY3 u Ipyrux yCTpOHWCTB aKTHBHOW 30HBI JIOJDKHBI HCKITIOMATH
BO3MOKHOCTb BO3HUKHOBEHHSI JIOKJTBHON KPHTUMHOCTH ¥ LIETTHOM SIEPHON PeaKIH AeTeHIS TP pa3pyLeHnH (pacIuIaBIeHHH) aKTHBHO 30HbL.

2.2.1.7. KoHCTpyKIWst aKTUBHO# 30HBI M pabourx opranos CY3 m0mKHa MO3BOJISATH BApbUPOBATh 3aIlac PEAKTMBHOCTY M BEIMYMHY SHEPTOBBIICIICHHS B UIMITYJIECE,
OTpaHMYMBAst MX MaKCHMaTbHBIMH 3HAYCHISIMHE, YCTAHOBIICHHBIMH B TIACTIOPTE 3KCILTyaTpyromieil oprarmsarmm Ha VIAP.

2.2.1.8. Ilpoextom MNP ¢ pacTBOPHBEIM SIEPHBIM TOILIMBOM JIOJDKEH OBITh NPEAYCMOTPEH NOPIMOHHBIN AUC TAHIIMOHHBIH 3aJIMB aKTMBHOW 30HBI PAaCc TBOPHBIM
SIIEPHBIM TOIUTMBOM M HAJIMYHE KOHTPOJIS 32 YPOBHEM PACTBOPHOTO SIIEPHOTO TOIUIMBA B aKTUBHOM 30HE.

2.2.1.9. B ciyuae ucnonp3oBannst Ha VP ¢ pacTBOPHBIM sIEPHBIM TOIUIMBOM CHCTEMBI COKUTIaHHS IIPOAYKTOB PafHOIN3a TOIUIMBHOTO PacTBOpa IMPOYHOCTH
KOpITyca peaKTopa JIOJKHA OMPEJIENAThCS ¢ YIEeTOM TOBBIIICHNS TaBJICHNS B KOPITYCe MPH CXKUTAaHAN MPOIYKTOB PaIMoIIn3a.

2.2.1.10. B npoekTe AODKHBI OBITh OMpPE/ICIICHBL:

- 3arachl PEaKTMBHOCTY Ha Ha4asio KaMIaHUM I BCEX COCTOSHHI aKTUBHOM 30HBI, MpeycMOTpeHHbIX npoektoM MHP, ¢ olLieHKo# MOrpelHoCT! HCTIOIb3yeMBbIX
PacuETHBIX METOJI0B U C YYETOM BO3MOKHBIX TEXHOJIOIMYECKUX OTKIOHEHMI KOMIUIEKTYIOIINX 3JIEMEHTOB aKTHBHOH 30HEI;

- a¢exBHOCTH padounx opraHoB CY3, TBC 1 sKkcTiepUMEHTANBHBIX YCTPOUCTB € YUETOM HX HHTEp(hEepeHIHH;

- TIOIKPUTAYHOCTH PEAKTOpa MPH B3BEICHHBIX PabOUMX OpraHax aBapHiiHOM 3allUThl

- Ge3onacHas MOAKPUTHYHOCTS M [IIyOOKas TOAKPHIMYHOCTh PEaKTOpa;

- 3¢exTs! ¥ K0aPHIMEHTH! 0OpATHBIX CBS3EH M0 PEaKTMBHOCTH, 00ECTICUHBAIOIIME raleHue uMityiibeca MouHoc AP AJT;
- BO3MO’KHBIC HCTOYHHKH ¥ TIOCJICACTBHS (IyKTyallii peak TMBHOCTH,

- yIeJBHas TIOPOTrOBast SHEPTHs Pa3PyIICHUS TBYJIOB U MAKCHMAIIBHO JOIyCTAMOE SHEPrOBBIICIICHHE 3@ MMITYIIEC MOLIHOCTH.

2.2.1.11. Ana UMP ¢ noiBmKHON aKTMBHON 30HOH, NepeMelaeMoi B G0KC-0TCTOMHHK (OTCTOHHYIO 30Hy) Ha MEPUOJ] BPEMEHHOIO WIH JUTMTEILHOIO OCTAHOBA, B
MPOEKTE JIOJDKHBI ObITh TAKKE ONPENIENECHBL:

- YCIIOBHSL, TIO3BOJISIOLIME HAYaTh OEPALIMH TI0 NePEMEIIEHUIO aKTUBHOM 30HbI B OOKC-OTCTOHHUK (noaxkpumuHocTs NP, TemnepatypHslii pexuM dI1eMEeHTOB
aKTUBHOM 30HBI, paJMalMOHHast OOCTAHOBKA U T.11.);

- ICPEYCHb 1 TEXHOJIOT' WS TIPOBEICHUS TTIOATOTOBUTEIIBHBIX onepa.unﬁ TI0 TIPUBE/ICHUIO TCXHOJIOTMIECKUX CUCTEM, CUCTEM YIIPABJICHUS, TPAHCIIOPTHO-
TEXHOJIOTHYCCKOro 060py}103am«m B COCTOSIHME 'OTOBHOCTU K NEPEMEILICHUIO AKTUBHOMN 30HBI;

- YCIJIOBHS XPaHEHHsI aKTUBHOI 30HBI B OOKCE-OTCTOIHIKE U 00BbEM KOHIPOJIS 32 COCTOSHUEM aKTUBHOW 30HBI B OOKCE-OTCTOHHHUKE;

- COCTOSHHE TEXHOJIOTHYECKUX CHCTEM, CHCTEM YIIPABJICHIS M 00OPYIOBAHIS B PEAKTOPHOM 3aJe 10 Hadasa paboT M0 [epPEMEICHH0 aKTHBHON 30HbBI 13 OOKca-
OTCTONHMKA Ha paboyee MecTo;

- 00BEM KOHTPOJIS paboTOCTIOCOGHOCTH 1 MAPaMETPOB TEXHOMOTHIECKHX CHCTEM, CHCTEM YIIPABIICHHS PEakTopa IOCiIe BO3PAIICHIS aKTHBHO 30HBI M3 GOKCa-
OTCTONHMKA Ha paboyee MECTO B PEAKTOPHOM 3alle.

2.2.1.12. 3amachl peakTMBHOCTH JOJDKHBI OBITh 000CHOBAHBI 1 MUHAMAJIBHO JJOCTATOYHBI JUTSl HHAIIMUPOBAHHMS TpEOyeMOT0 HMITYJIECa MOIITHOCTH.

2.2.1.13. B poekTe TOJHKHO OBITH OIPEIENICHO COOTBEICTBHE TIOBPEXK/ICHIS TBIJIOB U aKTUBHOCTH TEIUIOHOCHTENISI IIEPBOr0 KOHTYPA 10 PETICPHBIM PaIMOHYKIIHIaM
¢ y4eToM 3G (EeKTMBHOCTH CHCTEM OYHCTKH TeTUIOHOCHTEISL.

2.2.1.14. Inst AP I1J] nomkeH ObITh BBINOIHEH aHATN3 JUHAMHYECKHX TPOLIECCOB B aKTHUBHOM 30HE U OMpe/ieieHa MPaHuIia yCTOMYMBOCTA B KOOP/MHATAX
"Cpem s MOIITHOCTH - PacXO TIUIOHOCHUTENS" ¥ B KOOPAMHATAX "BO3MYIIEHHE PEAKTUBHOCTH - CKOPOCTH BO3MYIICHHUS peakTmBHOCTH'". [lo pe3ynbratam aHamimza
YCTOWYMBOCTH JAOJDKHA OBITH OMpe/e/icHa 30Ha Oe301Mac HO# IKCIUTyaTaliK PEaKkTopa.

2.2.1.15. Anst UNP ¢ akTMBHOM 30HOM 0€3 OTpakatelisi B IPOEKTE JOJDKHEI OBITh pacCMOTPEHBI MOCIIECTBHS YMEHBIICHHS YTeUKH HEHTPOHOB U3 aKTUBHOM 30HBI
TIpY MPHOIIKEHNN K Hel MepCcoHana, SKCTIEPHMEHTATBHBIX YCTPOHCTB M IPYTHX MPEIMETOB, a TAKKE W3-32 Pa3pyLICHHS] CTPOUTENBHBIX KOHCTPYKIMIA PEaKTOPHOTO
3ana U (WIH) 3aI0HEHNs PEaKTOPHOTO 3a/la U aKTUBHOM 30HBI BOJIOH.

2.2.1.16. B poekTe TOMKHBI OBITH YCTAHOBJICHBI MTOKA3aTeN Ka9eCTBA XUMIYECKOTO M PAIHOHYKIIMIHOTO COCTABOB TEIUIOHOCHTEIS, TPEIyCMOTPEHBI TEXHUIECKHE
CpeCTBA M OPraHU3ALMOHHbIE MEPOTPHSTHS 10 UX MOJIEPHKAHUIO U KOHIPOIIIO.

2.2.1.17. IlpoeKToM JOIDKHBI OBITH TPEyCMOTPEHBI TEXHIHIECKHE CPeCTBA M METOIBI KOHTPOJISI TepMeTHaHOCc T oboodek 837108 (TBC) Ha ocTaHOBNIEHHOM U
paboTaroIeM peakTope, KOTOpbIe I0JDKHBI 00ECTIeYNBAaTh HAIEKHOE 1 CBOEBPEMEHHOE 0OHApYKEHHe HerepMeTMyHbIX oboouek 83toB (TBC).

2.2.1.18. TBamsI pa3nMgHOTO 00OTAIIEHNS, BBHI'OPAOIIHE TONIOTUTEN HEHTPOHOB, TB3JIBI C BBITOPAFOIIMM MONIOTHUTEIEM HEHTPOHOB M TBJIBI, OTIHYAFOIINECS
HYKJIUIHBIM COCTAaBOM, JOJDKHBI IMETh YETKYIO MapKHUPOBKY (OTIMIUTEIBHbIC 3HAKH).

2.2.1.19. B npoexTe HomKHA OBITh TEXHHYECKH 000CHOBaHA M 00ecTieueHa BO3MOXKHOCTh BBI'PY3KH aKTHBHOW 30HBI M €€ 3JIEMEHTOB TIOCJIe TIPOSKTHOM aBapuH.



2.2.2. YnpasJjsiioiye cucTeMbl HOPMAJIbHOM IKCILTyaTANH

2.2.2.1. YCHD nomxkHsI 00ecTiednBaTh KOHIPOIJIb COCTOSIHUSI PEAKTOpa U aBTOMATHIECKOE | (HITH) JIHCTAHIMOHHOE YIIPABJICHHE CUCTEMaMU PEaKTopa C IEITbI0
JIOCTYDKEHHS M TIOZIepYKaHusl B 3aIaHHOM JIHAIa30He HEHTPOHHO-(DM3MYECKUX M IPYTHX XapaKTepUCTHK U ITapaMeTpoB peakTopa.

2.2.2.2. B nipoeKTe A0KHBI ObITh 000CHOBAHBI M TIPUBEICHBI MIEPEYHH KOHTPOIMPYEMBIX apaMeTpoB (XapaKTepHCTHK) M CUTHATIOB O COCTOSIHHH PEakTopa U
PEeryupyemMbIX MapaMeTpoB U YNPABILIOLUIMX CUrHAIOB.

2.2.2.3. BcoctaBe YCHD npoekToM 10JpKHA OBITE IpetycMoTpeHa yacTs CY3, o0ecneunBaONyX YIIPaBICHHE PEaKTHBHOCTHIO (MOIIHOCTBIO) TIPH HOPMATIBHOM
9KCIUTyaTalliiil ¥ HApYIICHUSIX HOPMAIBHOM SKCIUTyaTaly peaktopa. YkasanHas 4acts CY3 10/DKHA BKIIOMATH:

- aBTOManM4eckue u (W) pyussle peryiasropsl CY3, ucross3yeMsle Uit BBIBOJIA peakTopa Ha TpeOyeMblil CTalOHAPHBIA YPOBEHb MOIIHOCTA U €r0 HOPMAJIBHOTO
OCTaHOBA,;

- KOMIIEHCATOPBI PEaKTUBHOCTH, MICTIONB3YEMBbIC [T KOMIICHCAIMN M30BITOYHOrO 3araca peakTMBHOCTH PEaKTopa M BHIOOPA ONMUMAIIBHOTO MOJIOXKEHUS IPYTHX
pabourx opraHoB CVY3 mpu BEIBOJE peakTopa Ha MOIHOC T

- JIOTIOJTHUTENIbHbIE TEXHUIECKUE CPECTBA, UCTIONB3yeMbIE ISl YBEIMUEHHs IOJKPUTUYHOCTH PEAKTopa B Cllydae, eClii CyMMapHOH dddekBHOCTH pabounx
opraHoB CY3, BKIIro4ast pabo4ue OpraHsl PEryiIsTopoB PEaKTMBHOCTH, KOMIICHCATOPOB PEAKTUBHOCTU U ABAPHITHON 3aIUTHI, HEIOCTATOYHO I 00ECTICHEHHS
TIOJKPUTUHOCTH, COOTBETCTBYIOMIEH Oe30MacHOMY COCTOSHHUIO WIH COCTOSHHUIO ITyOOKOH MOJKPHTUYHOCTH PEAaKTOpa ¢ y4ETOM BO3MOYKHOTO BBICBOOOXKACHNS
PEaKTMBHOCTH;

- CUCTEMY KOHTPOJIA MOJIOKEHUA U YTIPABJICHUA UCTIOJTHUTEIbHBIMU MEXaHN3MaMU pa60'-11/1x OpraHoB Cyg,
- CUCTEMY, OGCCHC‘II/[BaIOHIyIO TE€HEPUPOBAHNE UMITYJIBCOB MOIIHOCTH C IOMOIBIO ITyCKOBOI'O yc*[poﬁcma WM MOAYJIATOpa pEaKTMBHOCTH,

- MHUHHMYM JIBa HE3aBUCHUMbIX MEXIy COOOM KaHaa KOHTPOJIS ILIOTHOCTH MOTOKA HEITPOHOB C MOKA3bIBAIOIIMMH MPHOOpaMH, 00€CTICYNBAIOIMMHI KOHTPOIIb
MOIIIHOCTH peakTopa. [Ipu 3ToM 1o MeHslieil Mepe B COCTaBe OAHOTO KaHaia J0JDKHA ObITh IPeIyCMOTPEHa BO3MOXKHOCTh 3aIHCH M3MEHEHHUS CPEAHEH MOIIIHOCTH
peakTopa BO BpeMeHU;

- MUHUMYM JIBa HE3aBUCUMBIX MEXTy COOOH KaHasla KOHTPOJIS CKOPOCTH (TIepro/ia) N3MEHEHHs INIOTHOCT! OTOKAa HEWTPOHOB C TOKAa3bIBAIOLIMMH HPUOOPaMHU;
- KaHaJI yIPaBJICHIS U KOHTPOJIS HOJI0KCHISI BHEITHETO (IyCKOBOT'0) HCTOYHMKA HEHTPOHOB;

- KaHaJIbI KOHTPOJIS M PErUCTPALMK MTapaMeTPOB MMITYJIECOB MOIIHOCTH ((hOPMBI M aMILTHTY/IbI MMITYJIECA MOIIHOCTH WJIH SHEPTOBBIICIICHUS 38 HMITYIIBC
MOIITHOCTH);

- KaHaJIbl KOHIPOJII NMapaMeETPOB TEXHOJIOTMICCKUX CUCTEM, BAXKHBIX IS 0€30MaCHOCTHL.

2.2.2.4. B ciyuae pa30OueHus1 Uana3oHa KOHIPOJIS INTOTHOCTH MOTOKA HEHTPOHOB HA HECKOJIBKO TO/UIHAIA30HOB JIOJDKHO OBITH MPEIYCMOTPEHO HEpEKphITHS
TIO/UTMATIa30HOB HE MEHEe YeM B NPEZIeNIax OIHOH JeKa bl B SAUHUIAX M3MEPEHHS IUIOTHOCTH NOTOKA HEHTPOHOB M aBTOMATHYECKOE NEPEKIIFOMCHNE T10/UIHANa30HOB.

2.2.2.5. Ecyn kaHabl KOHTPOJIS IIOTHOCTH TIOTOKA HEUTPOHOB He 00ECTIeUMBAIOT KOHTPOIIh MIOTOKA HEWTPOHOB MpH 3arpy3ke (Teperpy3ke) akTMBHON 30HBL, TO
peaKTop IODKEH ObITh 000PYIOBaH JIOTOHATENIFHON CHCTEMOI KOHTPOJIS. JTa CUCTeMa MOYKET OBITh CheMHOM, YCTAHABIIMBAEMOH Ha MEPHOJ 3arpy3KH 1
Tieperpy3KH aKTMBHOH 30HBI peakTopa, ¥ JOJDKHA BKIIIMATL B ce0sl He MEHee ABYX He3aBHCHMBIX KaHAJIOB KOHTPOJIS INIOTHOCTH TIOTOKA HEHTPOHOB C
MOKA3bIBAFOIIMMHU PUOOPAaMH U 3aIHMCHIBAIOIMMH YCTPOHCTBAMU.

2.2.2.6. B ipoexTe T0IDKHBI OBITh OTPEeNIeHBI M 000CHOBAHBL:

- KOJHM4ecTBO, (PyHKIMOHATIEHOE pacnpenenenre U d3pdekmBHOCT, pabounx opranoB CY3, a Taxke CKOPOCTH repeMelneHnst padbounx opranoB CY3 Ha mepuon
(bu3HIecKoro Mmycka peakTopa Mpy UX KaluOPOBKE U Pean3allii UMITYJIbCa MOIHOCTH;

- METOJIbI U YCJIOBUA PICHLITB.I-H/H\/JI, 3aMEHbI U BBIBOJJa B PEMOHT pa6oq1z1x OpraHoB CY3, UX TMPUBOJIOB, a TAKXKE NPYTUX CPEeACTB BO3/ICHCTBYS Ha PECAKTMBHOCTH,

- annapaTypHO-METOJMUECKOe U METPOJIOrHIecKoe odecTeueHre n3MepeHuii 3QQeKToB peakTMBHOCTH U NOJAKPUTUYHOCTH C YKa3aHHEM PEKOMEHIYEeMbIX
AIrOPUTMOB M (PM3HYECKHX KOHCTAHT KHHETMYECKOTrO YPaBHEHHS PEakTopa, KOJIMIeCTBA M KOOPAMHAT JETCKTOPOB [OTOKA HEWTPOHOB, CIIOCO00B yueTta
MPOCTPAHCTBEHHO-BPEMEHHBIX d((HEKTOB, METOJIMK METPOJIOTHYEC KO aTTeC Al H3MEPHTENICH PEaKTMBHOCTH, TIPH 9TOM ISl K3MEPHTENIell PEak TMBHOCTH JIOJKHBI
OBITh IPEIYCMOTPEHBI CPEICTBA MPOBEPKH PabOTOCTIOCOOHOCTH U NPEAYTPEAUTEILHON CHIHATM3ALMN O HEUCTIPABHOC TH.

2.2.2.7. YCHD nomxHsl 00eCIEYNBaTh:

- KOHIPOJIb YPOBHS IUIOTHOCTH NMOTOKA HEHTPOHOB BO BCEM AMaria3oHe n3MeHeHus MonHoc NP, HaunHast ¢ ypOBHS INIOTHOCTH MOTOKA HEHTPOHOB,
00yCJIOBJICHHOT'O BHEITHIM (ITyCKOBBIM) HCTOYHHKOM HEHTPOHOB IPU OTCYTCTBHH SIEPHOTO TOIUIMBA B aKTUBHOH 30HE;

- KOHTPOJIb PEAKTUBHOCTH (TIOJKPUTUYHOCTH);

- BO3MOYKHOCTh OTPaHUYEHHSI BHOCHMOTO ITyCKOBBIM YCTPOHCTBOM (MOAY/ISATOPOM PEAaKTUBHOCTH) BO3MYIIICHHS PEAKTHBHOCTH M CKOPOCTHA M3MEHEHHS
PEaKTBHOCTH 3HAYCHUEM, TOCTATOYHBIM ISl TOJTyYEHHs] HOMMHAJIBHBIX NAPAMETPOB HMITYJIECA MOIIHOCTH.

2.2.2.8. YCHD NP AJl noymKHBI Takxke 00ecTieynBaTh KOHTPOIb Mepe]] peain3alyeii UMITyJIbca MOIHOCTH CTAPTOBOH PEaKTUBHOCTH, IPYTHX NAapaMeTpoB U
XapakTePUCTUK PEaKTOpa, ONPe/eNIONIMX NapaMeTphl UMITYTbCa MOLIHOCTH.

2.2.2.9. YCHD UWP I1[] moymkHBI TaKXkKe 00eCTICUMBATH:

- CTAOHMIIBHOCTH CKOPOCTH | TJTyOUHBI MOTYIISIIMN PEAK THBHOCTH;

- KOHTPOJIb 4aCTOThI MMITYJIbCOB MOIHOCTH;

- KOHTPOJIb BHOpALWMH y3JI0B MOAYJISTOPa PEaK THBHOCTH,

- KOHTPOJIb TIOJIOKEHUsI pabOYMX OPraHOB MOIYIISITOPa PEaK THBHOC TV,

- KOHIPOJIb aMILTHTYJIbI KXKIOr0 MMITYJIbCa PEAKTUBHOCTH (MOLIHOCTH).

2.2.2.10. YCHD WP ¢ pacTBOPHBIM SIEPHBIM TOIUIMBOM JIOJIKHBI 00€CTICUHBATL BEIMUMHY SHEPrOBBIIEICHHS 332 MMITYJIEC MOIIHOCTH, HE TIPHBOASAIIYIO K



HapyIIECHUIO yCJIOBUIA TEPMOCTOHKOCTH PacTBOPHOTO SAIEPHOTO TOILIMBA.

2.2.2.11. YCHD xax /0¥ U3 CBA3aHHBIX aKTUBHBIX 30H MHOT030HHOTO VP AJI I0JKHBI MMETh CaMOCTOSTENBHY0 CHCTEMY KOHIPOJIS INIOTHOCTH TIOTOKA
HEHTPOHOB, PErHCTPHUPYIOILYIO B OCHOBHOM HEHTPOHBI TOJIBKO JAHHON aKTMBHOM 30HBL

2.2.2.12. Ecnu paboune opraHbl aBapUHHON 3aruTs! He B3BeAeHsl, Y CHD MomKHBI HCKITIONATh BO3MOYKHOCTS TepeMEIeHHs] (M3MEHEHHS TTOOKEHNS) IPYTHX
CpPeJCTB BO3JCHCTBHS HA PEAKTUBHOCTD.

2.2.2.13. Paboume oprassl py4HOTO M aBTOMaTHIECKOTO PETYITMPOBAHNS ¥ KOMIICHCHPYIOIINE OPraHbl JOIDKHBI IMETh YKa3aTelId MPOMEXYTOUHBIX TOJIOKEHNH 1
yKa3aTelIy KOHEUHBIX TOJI0XKESHUH.

2.2.2.14. YCHD nomxHbI 00ecTieynBaTh aBTOMaTHIECKHI KOHTPOJIb OKOHYATeIbHOM rotoBHOCTH VP AJl K MMITYIbCY MOIIHOCTH IO TIPOrpaMMe KOHTPOJIS
TOTOBHOCTH, HEHTPaIU3yIOIIei BO3MOKHBIE OIIMOKH MepCoHaIa.

2.2.2.15. Tlpu oTka3e KaHaIa PEruCTpaly U HaOIoneH!s (HOPMbI MIMITYJIbCa MOIIHOCTH, WM KaHalla PerucTpalii SHEPrOBBIICICHHS B UMITYJIbCE, WIH JI0OOT0
JIPyroro KaHaja KOHIPOJIS apaMeTpoB PEaKTopa, ONPEeIeNIeHHOT0 B MPOEKTe, JODKHO 00eCcTIeYrBATECS MOTyUYeHHE CHUTHATIOB HA OCTAHOB MPOTPAMMBbI KOHTPOJIS
TOTOBHOCTH U TIPHBECHHUE peakTopa B Oe3onacHoe cocTosiHue. [Ipy 5ToM 1oymkeH (opMUpOBaTECs CHTHAT 00 0TKa3e TAKOTro KaHana.

2.2.2.16. TIpoeKToM JIOIKHO TPe/yCMaTPHBATHCS HATMYHE B MHKTE YIPABJICHHS PEaKTOPOM CBETOBOM M (MiIH) 3ByKOBOH CHTHATIM3ALMH, HHOPMHUPYFOLICH
HEPCOHAT O COCTOSIHUM PEAKTOPA, BKIIFOHAS:

- CUTHAIM3ALMIO O JOCTKESHNH MTapaMeTpaMy peakTopa YCTaBOK CpabaThbIBaHMs aBapUHHOM 3aIUTHI (aBapHiiHAs CHIHAIM3AINA);

- CHrHAJIM3ALMIO O NPHOJIIKEHHH MTapaMeTpoB PeakTopa K yCTaBKaM CpabaThIBaHUs aBapUIHO 3aIHThI U HAPYIICHHH HOPMAIBHOTO (hyHKIIMOHUPOBAHMS
obopynoBanus (TIpeXyHpenuTebHas CUrHATN3AII);

- CHUrHAJIM3ALMIO O MOJNOKEeHHH pabounx opraHoB CY3 1 HAIMYNN HANPSDKCHUS B LISTSIX AJIEKTPONUTaHisi cucteM (3reMentoB) MNP, BaxHbIX 1s Ge30M1aCHOCTH
(yxa3zatenbHasi CUTHATIM3ALIS).

2.2.3. Cucrema oXJIaxIeHUSI AKTUBHO# 30HbI (NePBbIii KOHTYP)

2.2.3.1. Cuctema oXJIa)KIeHUS aKTHBHOW 30HBI (TIEpBBIi KOHTYP) NPH HOPMAJIBHOM SKCIUTYaTalli PeakTopa JOJDKHA 00ecTIeYnBaTh TeIUIOOTBOA OT aKTUBHOM 30HBI
0€3 HapyLICHUs yCTAHOBIICHHBIX MPEJEIIOB 0 TeMIepaType U CKOPOCTH U3MEHEHHsI TeMIIepaTyphl HJIEMEHTOB aKTHBHOM 30HBI, SKCIIEPUMEHTAIBHBIX YCTPOHCTB U
TeIVIOHOC UTEJIS.

2.2.3.2. B npoekTe 10/KHBI ObITh ONpe/IeIeHbl U 000CHOBAHbL:
- TPaHHIIBI IEPBOTO KOHTYPA;

- HAZIG)KHOCTh OKCIUTYaTallii 3JICMECHTOB U CMCTEM NEPBOr'0 KOHTYypa B TCUCHHUE Ha3HAYCHHOI'O CPOKa SKCIUTyaTalli ¢ y4€TOM BO3Z[CI‘/’ICTBI/H‘/’I, BO3MOHbBIX ITPH
HOpMa_HLHOi;I OKCIUTyaTallu ¥ HapyIIECHUAX HOpMaJILHOﬁ OKCIUTyaTallvM, BKITHOMas MPOCKTHLIC aBapym;

- KOJIMYECTBO U XapaKTep BO3JICHCTBUI U YCJIOBUA SKCIUTyaTally, YYUTHIBACMBIC IIPU ONPEACIICHUU MPOCKTHOI'O CPOKa C.]'Iy)KGLI TIEPBOr0 KOHTypa.

2.2.3.3. B npoekTe T0IDKHO OBITh MOKa3aHO, YTO MPOYHOCTH KOPIYCa M KOHCTPYKIMIA peakTopa 00eceurBaetCs Kak MPH HOPMAJIbHOH SKCIUTyaTaliy, TaK U PU
HapYILICHUSIX HOPMAJIbHOM SKCIUTyaTaly, BKIIIOMasi HPOSKTHBIC aBapHH, B TCUEHHE BCEI0 HA3HAYCHHOI'O CPOKA SKCIUTyaTAllMK NIEPBOTO KOHTypa.

2.2.3.4. Tpy0OonpoBO/BI MIEPBOTO KOHTYpa JODKHBI ObITh 000PYIOBAHBI YCTPOC TBAME KOHTPOJISI M NPEAOTBPALIICHHS HEAOMYCTUMBIX TIEPEMELIICHNI 1 BUOPALIHiL.

2.2.3.5. B ciyyae HCTIONB30BaHMs TeII00OMEHHOTO 000PYIOBaHMs, CIIYKAIIEro JUis epesiady Terlia OT NePBOro KOHTYpa, MPOSKTOM JO0JDKEH ObITh MPeIyCMOTPEeH
3amnac TerrI000MEeHHOH MOBEPXHOCTH, AOCTATOUHBIN JIsi KOMIICHCALMN YXY/IILICHHS €€ TeIUIONEepeJarolIiX XapaKTepUCTUK B MPOLIECCE IKCIUTyaTALHH.

2.2.3.6. LlppKyIsIMOHHBIE HACOCHI IEPBOTO KOHTYPa JIOJDKHBI 00J1a/1aTh MHEPLMEH, JOCTATOYHOM [1sl oOecTiedeHns TpedyeMoro pacxoia TeINIOHOCUTES PU HOTepe
UX DHEPrOIUTAHKS 10 MOMEHTA, MOCJIE KOTOPOrO €CTeCTBEHHAS! LIMPKYIISALIMS TSIUIOHOCHTEIIS WM CHCTEMa aBapHHHOIO PAcXoJIaKMBaHUs obecriedar OTBO,
OCTATOYHOT'O TCIUIOBBIICIICHHSI O€3 MPEBBILICHHS KCIUTYaTALMOHHBIX HPEIEIIOB MTOBPEX ICHHS TBIJIOB.

2.2.3.7. IlpoeKkToM JIOIDKHBI OBITH MPETYCMOTPEHBL:

- KOHTPOJIb MTapaME€TPOB CUCTEMBI OXJIKJICHUA AKTUBHOM 30HBI C 00ECTICYCHUEM cpa6ammaﬁn5{ HpeHpreHHTCHLHOﬁ i aBaprIHOﬁ CUTHAJIM3alu TIpH
JOCTYDKCHHU TapaMETpaMM yCTAaHOBJICHHBIX MPEACIIOB;

- aBTOMaTMICCKas 3alllUuTa OT HEAOITYCTUMOI'O IMOBBIIICHW WIN NOHKEHUA TaBJICHUA B IIEPBOM KOHTYPE IIPU HOpMaJ'ILHOﬁ OKCIUTyaTallii 1 HAPpYIIEHUAX
HOpMaJILHOﬁ OKCIUTyaTallyH, BKJIKOMas MMPOCKTHLIC aBapum;

- KOMIICHCAIIUsl K3MEHEHHI 00beMa TCIUIOHOCUTEIA, BHI3BAHHBIX U3MCHCHHUEM TEMIIEPATYPHBIX PEXKHUMOB 3JIEMEHTOB aKTUBHOMN 30HBI;

B OOHAPY>KECHHE NIOTEPh TEIVIOHOCHTEIIS IPH TeYax U KOMIICHCALWsl MOTepb TeILIOHOCHUTENIS IPY Tedax (€ yKa3aHHeM MaKCHMAJIbHOrO Pacxoja TeuH,
KOMIEHCHPYEMOTO 3TUMH CPEICTBAMH);.

- 3aIlHTA [IEPBOrO KOHTYPa OT HEIPEAYCMOTPEHHOTO JPECHUPOBAHNS TCIUIOHOC UTEIIS;
- CpEACTBA M CTIOCOO0BI OOHAPYKEHHST MECTOHAXOXKICHISI M PACX0/1a TeUH TeIUIOHOCHTEIIS TIEPBOTO KOHTYpa;
- OYHCTKA TEIUIOHOCHTEIISL OT TIPUMECEH, MPOAYKTOB JCICHHS U KOPPO3HIL

2.2.3.8. BiimoueHue (BBIKITIONEHHE) LUPKYISILMOHHBIX HACOCOB MEPBOT0 KOHTYPa He AOJDKHO BbIBOIMTS MMP 13 MoAKpHUTINECKOr0 COCTOSHUS HPH JIF0OOM
HCXOJHOM COOBITHM MPOEKTHBIX aBAPHH.

2.3. Cucrembl 0€30MACHOCTH
2.3.1. ABapuiinasi 3a1Ta

2.3.1.1. B coctaBe CY3 npoekToM JI0JDKHA OBITH IpeyCMOTPEHa 3aIUTHAS CHCTeMa 0e30MacHOCTH, 00eCIeUNBArOIIast aBapUHHYIO 3aIIUTy (aBapHIHbIA OCTAHOB)
peakTopa.



2.3.1.2. ABapwuiiHasi 3aIuTa peakTopa JOoDKHA HMETh He MEHEe JIByX HE3aBUCHMBIX PabOuMX OPraHOB WM IPYIII pabO4MX OpraHoB (Ipyrly oOpa3yor paboure
OpraHbl, IMEIOLHE OJUH OOIMH, He3aBUCUMBI OT IPYTHX MPUBOJ).

2.3.1.3. DddexmBHOCTS U OBICTPO/CHCTBHE aBAPUIHON 3alTH O3 y4eTa oHOro Hanbosee 3¢ dekBHOro padouero oprasa (Ipymibl pabo4MX OpraHoB)
JIOJKHBI OBITh JOCTATOYHBIMH JUTSL IEPEBOJIA PEAKTOPA B TMOJKPUTHYECKOE COCTOSHUE MPH HAPYIICHUAX HOPMATBHOI 9KCIUTYATALMH, BKIIOYas POCKTHBIC aBapuu, U
OTpaHMYCHUS SHEPTOBBIICIICHUS B aKTUBHOI 30HE YPOBHEM, HE MPHBOIAIIMM K TIOBPEXKICHHIO TBIJIOB CBEPX MPE/IEIIOB, YCTAHOBICHHBIX JUIS IPOCKTHBIX aBapHil.

2.3.1.4. Bpems cpabatsiBanus aBapuiiHoit 3ammts! 11 MNP I1]1, Birodast NOCTOSHHYIO BPEMEHH PErHCTPUPYIONIE annapaTypbl, BpeMst CcpabaTsIBaHus
HCTIOJIHUATENIBHBIX MEXaHU3MOB U BpeMs IepeMelIeHIs pabourX OpraHoB aBapHItHOM 3allUTh, JOJDKHO OBITh MEHBIIE MEPHO/Ia TeHEPaIi UMITYJILCOB MOIITHOCTH.

2.3.1.5. ABapwuiiHasi 3aIuTa J0JDKHA OBITH CIIPOEKTHPOBAaHA TAKUM 00pa30M, YTOObI HA4aBIIIEECs! 3aIUTHOE ICHCTBHE OBUIO BBIIOIHEHO MOJIHOCTHIO C YYETOM
TpeboBanni myHKTa 2.3.1.3 1 00ecTIeYnBaIICST KOHTPOJIb BBITOHEHMS (DYHKIIFH 0€3011ac HOCTH.

2.3.1.6. Ilpu nosiBIeHNH aBapHHHOIO CUrHAJIa OT JII0OOro KaHalla aBapHiHON 3allUThl pabOuMe OpraHbl aBAPHITHOM 3alUTBI NOJDKHBI IPUBOJUTLCS B JEHCTBHE BHE
3aBHCHMOCTH OT HX TOJIOXKEHHUS.

2.3.1.7. Pabouue opraHsl aBapUiHOMN 3aILUTHI IOJDKHBI HIMETh YKA3aTelli KOHCUHBIX MOJIOXKEHHH U (WIN) COCTOSHHIL.

2.3.1.8. ABapwiiHasi 3aiuTa 10JKHA BBITIOIHSTS CBOM (DYHKIMK (OCTAHOB TI0 CUTHAITY aBapUIHOMW 3aIlUTHI M NP O0TKa3ax B CHCTEME aBapHUIHHOM 3aIlIUTHI) BHE
3aBUCHUMOCTH OT COCTOSIHHS HCTOUHHKOB 3JIeKTpocHa0)eHnst CY3.

2.3.1.9. I'lpu HeoOGXoquMOCTH paboure OpraHbl aBAPUUHOH 3aIIUTHl MOTYT HCTIONB30BATHECS TSI HOPMAJIBHOTO (INTAHOBOTO) OCTAHOBA PeaKTopa.
2.3.2. CucremMa aBapuifHOIO pacXo/IasKUBAHUSI AKTHBHOM 30HBI

2.3.2.1. Jnsa IMP ¢ npuHYAUTEIBHEIM OXJIXKICHHEM TPOSKTOM JOJDKHA OBITh MPEeTyCMOTpEHa 3aIIUTHAS CUCTeMa 0e30MacHOCTH, 00eCTIeIHBAIONIas aBapHITHOS
pacXoJaXHBaHNE aKTMBHOM 30HBI B CITy4ac 0TKa3a HOPMaJIbHOM (IUITATHOM) CHUCTEMBI OXJIAXKICHHS.

2.3.2.2. B poekTe 10KHBI OBITh 000CHOBAHBI TIEPEYeHb NTAPaMETPOB U TIPH3HAKOB COCTOSHISA PEaKTopa, 10 KOTOPBIM BBOJWTICS B JEHCTBHE CHCTEMa aBapHIHOTO
pacXoJaXMBaHUs aKTMBHOM 30HBI, YCTABKU U YCJIOBUS CpabaThIBaHKs CHCTEMBI JUTSl BCEX UCXOIHBIX COOBITHI MPOCKTHBIX aBapUil.

2.3.2.3. BJIFOMCHHE 1 BBIKITFOMCHHUE CHCTEMBbI aBameHoro pacxoiaKuBaHuA AKTUBHOM 30HBI HE JIOJDKHBI BHIBOJIUTH PEAKTOP M3 MOAKPUTUIECKOI'O COCTOSHMA.

2.3.2.4. TlpoexToM JI0JDKHA OBITE 0OecTIeYeHa BO3MOXKHOCTH YIIPABIICHHS IPOLIECCOM aBapHIHOTO PacX0JIaXKMBAHMS aKTUBHOI 30HBI KaK M3 OCHOBHOTO, TaK U U3
PE3€pBHOTO MyHKTA YIPaBIICHH PEaKTOPOM.

2.3.3. YnpasJisiioiue cucreMbl 6e3011acHOCTH
2.3.3.1. YCB DomKHBI OCYIIECTBIISATh KOHTPOIJIb COCTOSHUS 3aIIUTHBIX CUCTEM 0E30MaCHOCTH U YIpaBJIEHHE UMM B MPOLIECCE BBITIOIHEHMS 3a/IaHHBIX (DyHKIMIA.
2.3.3.2. Ucnone3yemast B YCb anmapatypa aBapuiiHOH 3aIUTBI JOJDKHA COCTOSTh, KAK MUHAMYM, M3 JIByX HE3aBHCUMBIX KOMIUIEKTOB.

2.3.3.3. Kax/iblii KOMIUIEKT ariapatypbl aBapHiHOH 3alUTBI JODKEH ObITh CIIPOSKTUPOBAH TAKUM 00pa3oM, 4ToObI BO BCEM HANa30HEe M3MEHEHHS IUIOTHOCTH
[0TOKA HEMTPOHOB oOecIieynBasIach 3allHTa He MEHee YeM JIByMsl He3aBHCHMbBIMU KaHAJIaMH:

- TI0 TWIOTHOCTH TIOTOKA HEHTPOHOB;
- 110 CKOPOCTY M3MEHEHHsI IUTOTHOCTH NIOTOKA HEHTPOHOB.

2.3.3.4. B cirydae He0OX0AMMOCTH pa30UeHs IUana3oHa H3MEpPEHHS TUIOTHOCTH MOTOKA HEHTPOHOB Ha HECKOJBKO Noyirana3onoB B YCB nomkHo ObITh
TPETYCMOTPEHO MEPEKPBITHE O UIHANA30HOB H3MEPEHHS HE MEHEe YeM B MPEJIesiax OJHOM JEKa/bl B €IMHHIIAX [UIOTHOCTH MOTOKA HEHTPOHOB M aBTOMATHYECKOES
TIEPEKITIOMCHIE TI0/THANa30HOB.

2.3.3.5. B YCbB nomxHa ObITb IpelyCMOTPEHa BO3MOMKHOCTH TOJK/TIONEHHS 3aIHChIBAIOIIEr0 YCTPOHCTBA K KaXKIIOMY KaHaTy KOHIPOJIs IVIOTHOCTH MOTOKA
HEHTPOHOB.

2.3.3.6. B poexTe 1omkeH ObITh PUBEICH M 000CHOBAH IEPEYeHb NIapaMeTPOB U MPH3HAKOB COCTOSHUS PEaKTOpa, MPH KOTOPHIX Tpedyercs cpabaTsiBaHne
aBapHIHON 3aInTel. ABapuiiHAs 3alIWTA JOJDKHA CpadaThBaTh KAK MHHAMYM B CJICAYIOMINX CIIyJasX:

- TIpY TIPEBBIIICHAN YCTABKY aBapUHHON 3aIIUTHI 0 YPOBHIO INTOTHOCTH MOTOKA HEHTPOHOB;

- IIPU IOCTIDKEHUHN YCTABKY aBapUIHOM 3allUThI [0 CKOPOCTH HAPACTAHMS IUIOTHOCTH NOTOKA HEHTPOHOB (WM PEaKTMBHOCTH) TPH paboTe peakTopa Ha
CTAIOHAPHOM YPOBHE MOLIHOCTU WIH TIPH NPOBENEHNHN PA0OT HA OCTAHOBJIEHHOM PEAKTOPE;

- IIPU HAPYIIEHUH dMeKTpocHadkeHust CY3;

- TIPU HEUCTIPABHOCTH WM HepaboyeM COCTOSIHHH OJHOTO U3 KaHAJIOB aBapHifHOM 3alliMTBI [0 YPOBHIO WM CKOPOCTH HAPACTAHMS IUTOTHOCTH MOTOKA HEHTPOHOB;
- IIPY TOSIBJICHHH TEXHOJIOTHYECKHX CUIHATIOB, Tpedyronmx octaHoa UNP;

- TIPY HAPYIICHUN YCTAHOBJICHHBIX SKCIUTYaTAlMOHHBIX XapaKTepHCTUK MoayisTopa peakisHoct VP IT/1;

- TIpH cpabaThIBaHUK KITFO4EH (KHOTIOK), TMPEAHA3HAYCHHBIX TSl HHULMMPOBAHNS CpabaThIBaHNs aBapUIHHON 3allHThL.

2.3.3.7. J{ns kaKa0ro KaHaia ¥ B LEJIOM JUTs KOMIUIEKTA aIiapaTypbl aBapuUiHOI 3aIlHThl JOJDKHA OBITh NPELYCMOTPEHa BO3MOXKHOCTH TIPOBEPKH (JOPMHUPOBAHUS U
BPEMEHH MPOXOXKIACHHSI CHTHAJIOB aBAPUHHOMN 3allUThl O3 cpabaTbiBaHKs pabOvMX OPraHOB aBapUIHHOW 3aIlUTHL

2.3.3.8. B cucTeMe aBapHifHON 3aIlTHI IOJDKHBI OBITh TIPEyCMOTPEHBI aBTOMATHYECKHH KOHIPOIIb ¥ AHAarHOCTHKA KOMIUIEKTOB aIllapaTypbl aBapHHHON 3alUTel 1
KaHAJIOB 3allUTHI C BBIBOJOM MH(OpMALHK 00 0TKa3ax B KaHAIAX B OCHOBHOM IyHKT yHPABJICHUS PEaKTOPOM, a Takke (JOPMHUPOBAHHE CUrHATIOB aBAPUITHOI
3alUTHI 00 0TKa3aX KAHAJIOB WM KOMIUIEKTOB aIlapaTypbl aBapUITHOH 3allUTbL.

2.3.3.9. B npoekTe 10mKHBI OBITh 000CHOBAHBI IOMYCTUMOCTH M YCJIOBHS BBIBOJIA M3 PAbOTHI OJHOTO KOMIUIEKTA aNMapaTyphl aBapHHHON 3aIUThI WA OHOTO
KaHaJla B KOMIUICKTE alIapatypbl aBapUifHOM 3aIUTbL

2.3.3.10. Kax/iplii KOMIUIEKT arapatypbl aBapHiiHO# 3aXTHI JOJDKEH paboTaTh Ha OCHOBE MaXKOPHUTAPHOM JIOTHKH, KOTOpasi BRIOMPAESTCsT Ha OCHOBE aHAIM3a



HaAC)KHOCTH, NPUBOAUMOI'O B IIPOCKTE.

2.3.3.11. B npoekte gomkeH ObITh TIPUBEICH 1 000CHOBAH IIEPEUCHB MTapaMETPOB U UCXOIHBIX COOBITHH, MPH KOTOPBIX TpeOyeTcsi aBToMaTnyecKoe cpabaTbiBaHue
CHCTEMBI aBapHITHOTO PACXONAXKUBAHKS AKTUBHOMN 30HBL.

2.3.3.12. IlpoexToM mOKHA OBITH TIPEAYCMOTPEHA PErUCTPaIFs PHINH CpadaThIBaHM CUCTEM 0€30TaCHOCTH.
2.3.3.13. Omxa3sl B kaHanax Y CB 21eMeHTOB 0TOOpaXKeHHsI M PEerucTpaliii MHGOpMaIHK He TOJDKHBI BIIUSTh HA BBIIOJIHEHHE YTUMH KaHAJIAMH CBOUX (DYHKIIHIL.

2.3.3.14. JlomxkHa ObITh PeLycMOTPEHa BO3MOXKHOCTh NPUBEEHNs CUCTEM Oe30MaCHOCTH B ISfiCTBHE U OCYLIECTBIICHHS KOHIPOISt OCHOBHBIX N1apaMeTpoB
PeaKTopa U3 PEe3ePBHOrO IyHKTA YIPABJICHI PEAKTOPOM B CIIydae OTCYTCTBI BO3MOXKHOCTH MX BBIIOTHEHHS U3 OCHOBHOTO IyHKTA YIIPABJICHHS PEAKTOPOM.

2.3.4. ABapuiiHble HCTOYHHKH 3JI€KTPOCHAOKEe HUS

2.3.4.1. ABapwiiHble NCTOYHNKH SIIEKTPOCHA0KEHHS IOJDKHBI 00eCTIeYNBaTh IEKTPOCHA0KEHHE KaHAIOB KOHIPOJIS INTOTHOCTH MOTOKA HEHTPOHOB, yKasateien
TioioxkeHus pabounx opraHoB CY3 1 351eKTpocHa0KEeHHE CUCTEM (3IIEMEHTOB), HCTIONB3YEMBIX TIPH aBapUHHOM PaCXOIKUBAHUH aKTUBHOW 30HBL

2.4. DxcrnepuMeHTATLHbIE YCTpoiicTBa
2.4.1. B npoekTe I0IKHBI ObITh MPHBE/ICHBI OLICHKH 3(Q(HEKTOB peak TMBHOCTH, 00YCIJIOBJICHHBIX YCTAHOBKOH (M3BJICYEHHEM) SKCIIEPHMEHTAIIBHBIX yCTPOMCTB.

2.4.2. TIpoeKToM JIOIDKHO OBITh 00ECTICYEHO OTCYTCTBHE IPH YCTAHOBKE SKCIIEPHMEHTAIBHBIX YCTPOICTB B PEAKTOP JIOKAIBHOW KPUTUYECKOH MacChl M TAKOH
JedopMariy Hosel SHePrOBbIIEIICHIS, KOTopasi MOTJIa ObI BBI3BAaTh TIOBPEXKICHUE JIEMEHTOB aKTMBHON 30HBL

2.4.3. DKcHeprMEeHTANIbHBIC YCTPOHCTBA IPU HEOOXOJMMOCTH JJOJDKHBI OBITh OCHAILCHBI IETEKTOPAMHU KOHTPOJIS ITTOTHOCTH IOTOKA HEHTPOHOB, TeILIO(PH3NYECKUX U
JPYTHX TIapaMeTpOB, BAXKHBIX JUIS O€30M1aCHOCTH.

2.4.4. KoHCTpyKIMsI 3KCHIEPUMEHTATIBHBIX YCTPOICTB JJOJDKHA MCKIIIOMATh BO3MOXKHOCTD X CAMOIPOM3BOJIBHOIO NEPEMEIICHNUS MM M3MEHEHHS UX [apaMeIpoB Hpu
MOHT@XE (IEMOHTAKE) M SKCIUTyaTaly, a Tak)Ke 00eCTIeYNBaTh JIOKAIM3ALMIO (yiepKaHue) BHYTPHU Ce0sl HCTIBITHIBAEMBIX 3JIEMEHTOB B CIIydae MX pa3pyIICHHUs.

2.4.5. Eciii ycTaHOBKa (M3BJICYEHHE) SKCIICPUMEHTAIBHBIX YCTPOHCTB BEJET K yBEIMUECHUIO peakiBHOCT! Ha 0,303 3¢ U 6oJ1ee, MPOEKTOM JOJDKHO OBITH
00eCTIeUeHO LIAroBOe YBENMICHHE PEAKTMBHOCTH CO 3Ha4YCHHEM Liara, He npesbiaroutim 0,3Bsqd.

2.4.6. IIpoeKTHO-KOHCTPYKTOPCKast JOKYMEHTALWs Ha 3KCIIEPUMEHTATIbHBIC YCTPOMCTBA, He HpeaycMoTpeHHsie npoektom NP, nomkHa ObITh cornacoBana ¢
paspaborurkamu MNP u sxcrutyamipyrorieii opraHusaryei.

2.4.7. Ucnions3oBarmio Ha MVP HOBBIX 9KCIIEPHMEHTATBHBIX YCTPOICTB TODKHO TPE/IIECTBOBATH IKCIICPUMEHTAIBHOE MCCIICIOBAHIE MX BIISTHIS Ha HEHTPOHHO-
(u3HIecKre XapaKTepPHCTMKH PEakTopa (3arac peakTMBHOCTH, PacIIpeieIeHHe SHEPTOBBIICICHHS U T.1L.).

2.4.8. TlpoekToM JOIKHBI OBITH OMPEIENCHBI YCIOBHs, 00BEM 1 MEPHOAMIHOCTH IPOBEPOK IKCTIEPHIMEHTATBHBIX YCTPOHCTB HA COOTBETCTBUE MPOCKTHBIM
XapaKTepUCTUKAM.

3. OdecnieyeHue sijIepHOIi G€30MACHOCTH MPU BBO/E B IKCILIYaTAIMIO M MPH IKCILTYaTAIMU UMITYJIbCHBIX HCC/1€10BaTe/IbCKHUX SIEPHBIX PeaKTOpOB
3.1. ®dusnyeckuii myck

3.1.1. ToroBHOCT™ VP K mpOBEIeHHIO (PU3MYECKOTO MyCKa JOJDKHBI IPOBEPSTH paboyast KOMHICCHS U KOMHCCYS TIO SIEPHOM 0e3011acHOCTH, KOTOPBIE JAOJKHEI ObITh
Ha3Ha4eHbI YKCTUTYaTUPYFOIIEH OpraHm3ammeit

3.1.2. Paboyast koMUCCHs JOJDKHA TIPOBEPHTH:
- COOTBEICTBHE BBINOIHEHHBIX Ha Iutomanke MNP padoT npoekTy;
- YKOMIUIEKTOBAaHHOCTh PEAaKTOPa MEPCOHAIOM;

- TOTOBHOCTB K paboTe 000pyROBaHMs, HCTIONB3YEMOT0 NPH (PH3UIECKOM ITyCKe, HAIMYKE MPOTOKOJIOB UCTIBITAHHMI 000PYIOBaHMS M aKTOB 00 OKOHYaHHH
IyCKOHATAI0YHBIX PaboT;

- HAJIMYHE KCINTYaTaliOHHOH, TIPOrPaMMHO-METOIMYECKOH, OpraHN3allOHHO-PACTIOPSNTEIIEHOM 1 OTIepaTBHOM JOKYMEHTAINH B 00bEME TepeyHst IOKYMEHTAIIH
VP Ha nepuoz pM3HIECKOro Mycka PeakTopa, yTBEPKASHHOTO PYKOBOJCTBOM KCIUTyaTUPYIOLIEil OpraHu3ariy;

- COOTBEICTBHE Ka4eCTBa paboT, BHINOIHEHHBIX IPU COOPYXKEHHH PEaKTopa U NPOBEICHUH ITyCKOHAIAI0YHBIX padoT, TpeOOBaHMAM OOIIEH M YaCTHBIX IPOrpaMM
obecTieyeHnst KadecTBa.

3.1.3. Pe3ynsrate! paboTs! pabodeill KOMYICCHH JOJDKHBI ObITh 0OPMIICHBI aKTOM YTBEPKIACHHBIM PYKOBOJUTENIEM IKCIUTYaTUpYIOIIeil OpraHu3ariy.
3.1.4. Komuccus 1o siiepHoit 0e30MaCHOCTH IOJDKHA TPOBEPHTH:
- TOTOBHOCTb PEAKTOPa K (pM3HUECKOMY IYCKy C y4eToM aKToB 00 yCTpaHEHHH HEIOCTATKOB, MPHBEICHHBIX B aKTe paboueii KoMuc cHm;

- MPUMEHEHHE Mep 110 00ECTICYCHHIO SIIEPHOI Oe30MaCHOCTH, MPEIYCMOTPEHHBIX B porpammMe pusndeckoro mycka MVP U B MHCTPYKIMH 110 00€CTICYSHHIO
siIepHoOit 6e3omacHoC™ NpH pr3maeckoM mycke MNP

- TOTOBHOCTb NEPCOHAJIA K Ha4aTy paboT no nporpamme (pU3MYeCKOro IycKa, B TOM 4HCJIC HAIMYKE Y PyKOBOJCTBa U nepconana UMP paspenienuii Ha npaBo
BeJZieHUs paboT B 0071aCTH HCTIONB30BaHUS AaTOMHO SHEPTHIL

3.1.5. Pe3ynsratel paboTh! KOMUCCHH TIO SIEPHOH O€30I1aCHOCTH JJOJKHBI OBITh 0DOPMIICHBI aKTOM, YTBEPXKICHHBIM PYKOBOIUTEIEM 3KCILTyaTUPYIOMIEH
OpTaHU3aIIHH.

3.1.6. TlonoxeHueM, yTBEpKICHHBIM PYKOBOMTEIEM SKCILTyaTUPYIOLIEii OpraHu3alyy, JODKHEI ObITh OIPE/IENICHBI IPaBa U 00S3aHHOCTH JIOJDKHOCTHBIX JIUIL]
CTPYKTYPHBIX MOJIpa3/eTIe i SKCIUTyaTpyOIIel OpraHu3aliii, pykoBoacTBa 1 nepconana NP o obecriedernro sepHOH 6e30MacHOCTH PeaKTopa.

3.1.7. Tlpuka3oM Mo 3KCIUTyaTUpYIOLIEH OpraHM3alMK JOJDKHBI ObITh Ha3HAYECHBI PYKOBOAMTENb (PU3HUECKOrO ITyCKa, HAYaIbHUKKA CMCH U KOHTPOJIUPYIOLINE
(U3MKY, TIPH 3TOM JOJDKHEI OBITh OIPE/IENICHBI MX NPaBa U 00S3aHHOCTH.



3.1.8. 3aB03 sAEpHBIX MAaTepHANIOB Ha PEaKTOp pa3pelIactcsi MOCIIe BBIIOIHEHHS COOTBETCTBYIOMIMX YCIIOBMI, YCTAHOBIICHHBIX B JIMIICH3UU Ha 3KcIuTyatamwto WP,

3.1.9. TlpuHsATHIf B 9KCIUTyaTHPYFOLIeH OPraHM3aliK MOPSIOK OOPAIEHIS C SIEPHBIMU MaTepraiaMu (SIEPHBIM TOIIMBOM) JOJDKEH COOTBETCTBOBATH [IpaBiam
6€30MacHOCTH MPU XPaHEHUH 1 TPAHCTIOPTUPOBKE SASPHOTO TOIUIMBA HA OOBEKTAX ATOMHOH YHEPIeTHKH.

3.1.10. PykoBoauTenb 3KCIUTyaTUPYIOLIeil OpraHu3alii 0ciIe YTBEP)KACHHS aKTOB 00 YCTpaHEHNH HEJOCTATKOB, OTMEYEHHBIX paboyell KOMHUCCHEH 1 KOMUCCHeH
10 SICPHO# Oe30MacHOCTH, JIOJDKEH M3/1aTh NIPUKa3 O MpoBeaeHnH (isndeckoro mycka MNP,

3.1.11. ®msuyeckwuii nmyck MNP 1omkeH NpOBOAKTECS B COOTBETCTBUU C MPOrpammoii ¢pusrdeckoro nycka MNP, cornacoBaHHO# ¢ OpraHu3aIisMH -
pazpabotunkamu npoekta P n y1Bep:keHHOH pyKOBOACTBOM JKCILTyaTHUPYIOIIEH OpraHi3aliu.

3.1.12. Ha stane ¢usmdeckoro mycka Bce padoTsl Ha riomaake VP nomKHEL BBIIONHATECS B TTOCIIENOBATEIBHOCTA H 00BbeMe, OTpeIeIeHHBIMU MPOT PaMMON
¢usmaeckoro mycka VWP, u npu npoBeeHnn OpraHU3alliOHHO-TEXHUYECKHX MEPONPHSTHIA, YCTAHOBICHHBIX HHCTPYKIMEH M0 00ECTICYCHHIO siIepHO 6€30MacHOCTH
npu puznueckom mycke MHP.

3.1.13. B mporpamme ¢usudeckoro mycka VP gomkHBI ObITh OMpe/eeHb! MOPSIOK 3arpy3KH PEakTopa sIEPHBIM TOIUTHBOM U MOPSJIOK BBIXOJA B KPHTHYECKOE
COCTOSIHHE, JTOJDKHBI OBITh TIPUBE/ICHBI IEPEYEHb, OIMICAHNE M MOCIICA0BATEILHOC TS IPOBEACHNUS IUIAHUPYEMbIX SKCIIEPHUMEHTOB.

3.1.14. B npouecce Habopa KPHUTHYEC KON MacChI JODKHO MPOBOIUTHCS TIOCTPOCHHE "KPHBBIX 00PATHOrO cyeTa Mo MOKa3aHWsSM He MEHEE YeM JBYX
M3MEPHTEIBHBIX KAHAIOB KOHTPOJISI MOILIHOCTH, IPU 3TOM, KaK MUHUMYM, OJIHA U3 "KPUBBIX OOpAaTHOro cyera" JOnKHA UMeTh "0e30macHblil xon'".

3.1.15. J1na AP AJl co CBsi3aHHBIMM aKTUBHBIMH 30HaMH HpOrpamMMoii pusrdeckoro mycka UVP nomkHO ObITh MpeIyCcMOTPEHO /Ba MOATaIa paboT, BKIIFOIAs:

- MCCIIEIOBAHNE HEHTPOHHO-(DIB3NYIECKHX XapaKTepUCTIK KaX oW m3 akMBHBIX 30H VP mpy ynaneHrm Apyrux aKTMBHBIX 30H HA PAcCTOSHUE, TIPH KOTOPOM HX
BIIMSTHHE Ha UCCIIELYEMYFO aKTUBHYIO 30HY OyZIeT MHHIMAIBHBIM;

- OTHOBPEMCHHOC UCCJICAOBaHUC Heﬁmom&o—d}mmecxm{ XapaKTCPUCTHK CBA3AHHBIX aKTUBHBIX 30H np.

3.1.16. Muctpykips no obecriedeHnto syepHoit 6esonacHocv npy pusndeckoM mycke MMP omkHa nperycMaTpiBaTh MephI 10 00ECTICYEHHUIO SCPHON
6e30macHOCTH, cozepxkarth kpatkoe orvcanne CY3 (BKIIHO4ast BHEIITATHYIO ITyCKOBYIO alliapaTypy, €CJIi OHa UCTIONB3YeTCsl), a TAKKe XapaKTepHUCTHKH KaHAJIOB
KOHTDOJISL YPOBHS M CKOPOCT! M3MEHEHHSI IUIOTHOCTH TTOTOKA HEITPOHOB, XapaKTePUCTUKH KaHAJIOB aBAPUIHOH 3aILIUThI, PacyeTHbIC 3HAYCHHS KPUTHIEC KHX
3arpy3ok u a¢dexkmBHOCTel pabounx opranoB CY3, OLEHKY BIHSHMS Ha PEAKTHBHOCTH 3arpPyKaeMbIX 9KCTIEPUMEHTAIBHBIX YCTPOUCTB U TSIUIOHOC UTEIIs,
JOMYCTUMbIE CKOPOCTH BBOJIA MOJIOXKUTENIBHOM PEAKTMBHOCTU HPH NepeMelleHnd padounx opraHos CY3.

MucTpykumst o obeciedeHuo saepHoit 6e3omacHocd mpu disudeckoM mycke MNP nomkHa ObITh yTBEpIK/ICHA PYKOBOICTBOM IKCIUTYaTUPYIOIIEH OpraHH3alH.

3.1.17. Bce pacniopsbkeHus! pyKOBOJHTEIS! (PU3HUECKOTO ITycKa U OTEPallHH, BBIIOIHAEMbIE TIEPCOHANIOM, a TAaK)Ke MPOBOIUMBIE SKCIIEPHMEHTBI M MX PE3YIIBIaThl
JIOJDKHBI (PUKCHPOBATHCS B XKyPHAJIE PACTIOPSDKEHNH, ONepaTUBHOM KypPHaJIe CMEHBI M XKypHAIE H3MEPEHHH COOTBETC TBEHHO.

3.1.18. Tlo pe3ynbratam (pu3HEECKOTO MycKa IOIKEH ObITb 0(OPMIICH OTIET, [Je IOJDKHBI ObITh PHUBEICHBI Pe3YIBIAThl (DI3HUECKOTo MyCcKa M JIaH WX KpaTKuid
aHAIM3.

3.2. DHepreTHYeCKHUIi IMycK

3.2.1. K Hayanmy npoBeaeHHUs SHEPreTNIECKOro MycKa JAOJDKHBI ObITh MPUHATHI B OKCIUTYaTALIMIO BCE COOPYIKEHHS, YCTPOHCTBA M CUCTEMBI, NPEIyCMOTPEHHbIE
npoextoM MNP, a Taxyke NOArOTOBJIEHA JOKYMEHTALWsI B 00beMe nepedns aelicsytomieii Ha VP nokyMeHTaImy, yTBep>KIeHHOTO PYKOBOACTBOM
9KCIUTYaTHpPYIOIICH OpraHU3alHH.

3.2.2. TlpoBepKa TOTOBHOCTH peakTopa K SHEPreTHdeCKOMY IyCKY U MOCIIeAyONIeil 3KCIUTyaTaly JOJDKHA TIPOBONTHCS paboueii KOMHCCHeH, Ha3HaYaeMoi
MIPUKA30M PYKOBOAUTEIS SKCILTYaTUPYIOLIEH opraHu3amy, 1 ['ocynapcTBeHHOM IPUEMOYHOI KOMHCCHEH, Ha3HAYaeMOM T10 MPEICTABIICHUIO (DeAepaIbHOTO OpraHa
TI0 YNPaBJICHHIO MCTIOIb30BAaHHEM aTOMHOM SHEPIHH, B TIOPSIIKE, YCTAHOBJICHHOM JICHCTBYIOIINM 3aKOHOIATEIIbC TBOM.

3.2.3. Pelenue o npoBeICHN SHEPIETHUECKOro IycKa npuHuMaetcs [ocynapcTBeHHON NPUEMOYHON KOMHCCHEH Ha OCHOBAHMH YTBEP)KACHHOTO PYKOBOUTEIEM
SKCIUTyaTUpYIOIIeH OpraHi3aliy aKTa 00 YCTPaHEHNH HEJJOCTATKOB, BBIIBIICHHBIX pa0bodell KOMUCCHEH.

Penrenyie 0 IpOBEICHNH SHEPreTMYECKOTO MyCKa JOJDKHO OBITH 0hOPMIICHO MPHKA30M TI0 3KCILTyaTUPYIOLIEH OpraHn3aIim.

3.2.4. TlpuKa3oMm Mo IKCIUTyaTUpYFOLIEeH OpraHM3alK JOJDKEH OBITh Ha3HAYCH PYKOBOUTENb SHEPreTUUYECKOT0 MyCKa PeakTopa, NPy 3TOM JOJDKHBI ObITh
OHpE/IEIEHbI €ro MpaBa v 00S3aHHOCTH.

3.2.5. DOuepremuecknii myck VP nomkeH MpoBOIHUTECS B COOTBETCTBUH C MPOrPAMMON SHEPreTHIEeCKOTo Mycka, OTKOPPEKTHPOBAHHOM NPH HEOOXOINMOCTH TI0
pe3ynsratam (PU3MYECKOro MycKa, COIIACOBAHHOM C OPraHU3ALMSMU - Pa3paOOTIMKaMU MPOSKTA U yTBEPKACHHOH PyKOBOACTBOM IKCILTyaTHPYIOLIEH OpraHu3alkHy.

3.2.6. B nporpamme sHepremdeckoro mycka MVP noimkHbI ObITh ONpeeneHbl OCHOBHBIE TAIbI paboT, HCXOJHOE COCTOSHHE PEAKTOpa M CHCTEM Iepe]] HaualoM
Ka)J0ro 3Tana paboT, X armapatypHo-MeTouIeckoe obecTieueHre, a TAKIKe MepbI 110 00€CTIeUEHHIO SIePHON Oe30MaCHOCTH.

3.2.7. Pe3ynbraTel 5HepreTHIECKOro IycKa JODKHBI ObITh 0OPMIICHB! OTIETOM, T/Ie TOJDKHBI OBITh JaHBI PEKOMEHIAIMH 110 3KcInTyatammu WHP, a Taroke
PEKOMEHJIALMY TI0 KOPPEKTUPOBKE IKCILTYATALMOHHOM IOKYMEHTALWMHU ¥ OT4ETa 110 000cHOBaHHI0 Oe3onacHoc MHP.

3.3. Peusxum Imycka 4 padoTa Ha MOILHOCTH

3.3.1. Oxcmryarammst MAP B pexxnMe mycka 1 paboThl Ha MOIIHOCTH JIOJDKHA TIPOBOIHUTHECS HA OCHOBAHHUH IPOIPaMMBbI SKCTIPHMEHTATBHBIX VICCIICI0OBAHMI Ha
WP, y1BepiKICHHOH PyKOBOACTBOM SKCIUTyaTUPYIOLIEH OpraHu3aluy, I COOMIONEHUH TPeOOBAHMI, YCTAHOBIICHHBIX B TEXHOJIOIMYECKOM periaMeHTe
skcrutyaraipy AP u B 1pyroif SKcIulyaTallMOHHOM JOKyMEHTAIMH, a TAK)KE B COOTBETCTBUM C XapaKTePUCTUKAaMH (IIapaMeTpaMH), YKa3aHHBIMH B IACIIOPTE HA
Hup.

3.3.2. OOpaser nacnopTa Ha UMITYJIbCHBINA HCCIICOBATENBCKHIA SIEPHBIA PEaKTOp MPUBEICH B TPUIOKCHHIL

3.3.3. B mporpamMme 3KCHepUMEHTAIBHBIX UccenoBanuii Ha VIMP omkHb! ObITh HPHBEACHBI LMKJIOrPaMMa paboThl peakTopa Ha MOLHOCTH, MapaMeTphl
IUIAHUPYEMBIX MMITYJILCOB MOIITHOCTH, UCXOJHOE (CTAPTOBOE) COCTOSIHUE PEaKTopa M TEXHOJIOTHMUECKHX CHCTEM, a TAK)XKE MEPhI 110 00€CIIEYEHHUIO SIEPHOI
6€30MacHOCTH, YYUTHIBAIOIIHE CIIELM(HKY MPEICTOSIIMX SKCIEPUMEHTATBHBIX UCCIIEI0BAHMI Ha pEaKTope.

3.3.4. Dxcmtyarammst VP B pexxume mycka ¥ paboThl Ha MOITHOCTH JJOJDKHA IPOBOAUTHECS TOJIBKO IPH UCTIONB30BAHUH SKCIICPUMEHTAIBHBIX YCTPOHCTB,
yKa3aHHBIX B macniopte Ha VMP.



3.3.5. Jlo BbIBOZa peakTopa Ha MOLIHOCTS MOCIIE 00ECTICUSHHUS M KOHTPOJIBHOM NPOBEPKH HEOOXOMMBIX XapaKTepUCTHK (IIApaMeIpoB) peaktopa 1
TEXHOJIOTMYECKUX CHCTEM JIOJDKHBI OBITh BBIIOTHEHBI OPraHU3AIMOHHO-TEXHIYECKHE MEPOTIPITISA, HCKITIOAIONIIE 10 PeaTH3alii UMITYIbCOB MOIIHOCTH
M3MEHEHNE BBIOPAHHBIX YCTABOK H ITAPAMETPOB PEAKTOPa M TeXHONIOTHYECKIX CHCTEM.

3.3.6. Ecim npu noaroToBKe peaktopa K 3KCIUTyaTalliyl B PEXKUME IycKa U paboThl HA MOLIIHOCTY HE Oy/IyT BBIIOJIHCHBI B TIOJITHOM 00beMe TpeOOBaHNMS,
YCTAaHOBJICHHBIE TEXHOJIOTMIECKHUM PeriaMeHTOM 3Kcruryatamyy VP nim npyroif SKkCIuTyaTaloHHON JOKyMEHTAaIMeH, WK B npouecce skcruryatanuy MNP B
pexuMe mycka 1 paboThl Ha MOIIHOCTH OyTyT HapyIICHBI yCIIOBHs 0e301acHOH SKCILTyaTaliH, TO PEakTop AOJDKEH ObITh MepeBeicH B PEKUM BPEMEHHOTO
octanoBa. [Tocnenyromas sxcmryarampst MHP B pexxime mycka 1 paboTsl Ha MOIIHOCTH BO3MOXHA TOJIBKO 10CJIE YCTPAHEHHS IPUUNH, BBI3BABLINX NEPEBOJL
peakTopa B PeXKHUM BPEMEHHOTO OCTAHOBA, U IO IIMCHMEHHOMY Pa3pelICHNUIO (YKa3aHHUIO) PYKOBOIUTEIIS SKCIUTYaTUPYIOICH OpraHU3alHy.

3.3.7. Okcmutyatawst VP B pesxume mycka i paboThl HA MOIIHOCTH B CJIy4ac H3MEHCHHS TEXHUYECKUX XapaKTepHCTUK (MAapaMeTpoB), MPHUBEICHHBIX B MACTIOPTE Ha
WP, pasperiiaetcst TOIBKO Mocie nepeodopmieHus nacmnopta Ha VNP,

3.4. Pesxum BpeMeHHOTO OCTAHOBA

3.4.1. Qs skcrutyataupn MVP B pexxiMe BpeMEHHOTO OCTAHOBA PEAKTOp MPeABAPUTENIBHO TOJDKEH ObITh IIPHBEICH B 0€30MacHOE COCTOSIHHE, [PU 3TOM BEJIHYHHA
TO/IKPUTHYHOCTH PEAKTOPa JODKHA COOTBEICTBOBATH 3HAUCHHIO, YCTAHOBJICHHOMY B IPOCKTe, 1 ObITh He MeHee 2% (Kogygy < 0,98) mpu B3BeCHHBIX pabounx

OpraHax aBapuHHOM 3allUThI.

3.4.2. Bee paboThl B peakTOPHOM 3ajJI€ MOCJIe IPUBEICHHS PEakTopa B 0e30MaCHOE COCTOSHHE JOJDKHBI BBINOJIHSATECS HE MEHEEe YeM ABYyMs PaOOTHUKAMU C
perucpammeil GpakTa MocemeHns peakTopHOTo 3aj1a B COOTBETC TBYIOLIEM JKypHAJIC.

3.4.3. Texumaeckoe 00CITy)XKMBAaHHE, TUIAHOBO-TIPETYIPEIUTEIBHBIA PEMOHT, HCIIBITAHMS U IPOBEPKa PabOTOCTIOCOOHOCTH CHCTEM, BaXKHBIX JUIS O€30MacHOCTY,
JIOJDKHBI IPOBOJIUTBHCS B COOTBEICTBHHM C JICHCTBYIOIIMMH HHCTPYKIMAMH, TPOrpaMMaMH U TpauKaMy, YTBEP)KICHHBIMI [TIaBHBIM nmxerepoM MHP.

3.4.4. Tloce 3aBepiieHHs pabOT 10 TEXHUYECKOMY 00CITy)KUBAaHHIO, PEMOHTY WM 3aMEHE JIEMEHTOB CHCTEM, BaXKHBIX JUISl OE30M1aCHOCTH, JIOJDKHA HPOBOIUTHCS
TIpoBepKa UX PabOTOCTIOCOOHOCTH M COOTBETCTBHS MPOEKTHBIM XapaKTEPHCTHKaM C JJOKYMEHTATEHBIM O(DOPMIIEHHEM PE3YIIBIaToB.

3.4.5. SnepHo-onacHble padoTel Ha WP N0mKHBI IPOBOIUTECS MO TEXHUIECKOMY PELISHHUIO (IUIaHy OpraHu3aluy paboT), YIBEpKIECHHOMY HadaIbHUKOM (IJIaBHBIM
nmkenepoM) VNP, rie D0mKHBI OBITh OMpPEIeIeHbL:

- LCJIb IPOBEACHYA U IIEPEUCHD IUIAHUPYEMBIX AICPHO-0I1aC HbIX paGOT, TOCJICAOBATCIIbHOCTh M TCXHOJIOI'UA MX BBIIOJTHCHUA,
- TeXHAYECKHE U OPraHN3ALIMOHHBIC MEPBI [0 00CCIICYCHHIO SAEPHON Oe30IaCHOCTH NIPU NPOBEICHIH SICPHO-ONACHBIX PadoT;
- pacueTHbIe M SKCIIePHMEHTATBHBIC OLICHKU BIMSHIS TUTAHAPYEMBIX paboT Ha PEaKTUBHOCTH PEaKkTopa JUTs KaXKIOi SIepHO-OMNAaCHOM ONepaIiii OTIEIBHO.

3.4.6. TexHoOrMs POBEICHNUS SIEPHO-ONACHBIX PabOT, MOCTOSHHO NoBTOpsroryxcst Ha MNP, korna skCnepuMEeHTATEHO M3BECTHO H3MEHCHHE PEAKTUBHOCTH OT
TPOBOJIMMBIX OTIEpaLHii, MOXKET OBITh BHECEHA B PYKOBOJCTBO M0 dKcImTyatamun P 1 B TexHONMOrHUeckuii periamenT skciuyaramun MHP. B atom cirydae
COCTABJICHHE TeXHIMIECKOr0 pemIeHns (CM. MyHKT 3.4.5) HeoOs3aTeNbHO.

3.4.7. Tlpu npoBeneHMM saepHO-onacHbIX padot Ha MNP nommkeH o0ecrieunBaThest KOHIPOIIb 32 ITTOTHOCTHIO IOTOKA HEHTPOHOB M CKOPOCTBIO €r0 M3MEHEHNUS, TIPH
9TOM JIOJKHBI OBITh BBICTABIICHBI MUHUMAJIBHBIC YCTABKHU IS TIPEAYIPEANTETIbHON 1 aBapUIHON CBETOBOM M 3BYKOBOH CUIHAIM3AIMM 110 YPOBHIO M CKOPOCTH
M3MEHEHYS INIOTHOCTH NOTOKA HEHTPOHOB.

3.4.8. SlnepHO-omacHbIe pabOTHI, KaK MPaBUIO, JODKHBI IIPOBOAUTECS MPHU B3BEICHHBIX PA00YHMX OpraHaX aBapHHHOM 3allUThL

Curyaly, Kora siiepHO-oacHbIe paboThl IPOBOASTCS Oe3 B3BO/a pabOUMX OpraHOB aBAPHITHOM 3aIUTHI, OJDKHBI OBITh OIPEJICIICHBI B PYKOBOICTBE 110
9KCIUTyaTalliHl ¥ B TEXHOJIOTUYECKOM periamente dKkciutyataimu MVP, mpu aToM TpedoBannst MyHKTOB 3.4.5 1 3.4.7 NOMHKHBEI COOMIONATECS B 00S3aTeIbHOM TOPSIIKE

3.5. Pe:xuM 1JIMTEILHOTO OCTAHOBA

3.5.1. Ipu npuasvn perenws o nepeBoze VNP B pexxuM IIIHTEIEHOTO OCTAHOBA SKCILTYaTpYIOMias OpraHM3alis J0DKHA pa3paboTaTh MEpONpysITHs, POBEICHHE
KOTOpBIX 00ecTieurBaeT 6€30MacHOCTh PEaKTopa B PEXKNME UIUTENIBHOIO OCTAHOBA U MPENOTBPAILAET NPEKACBPEMEHHYIO TIOTEPI0 paboTOCIIOCOOHOCTH CHCTEM
(971EMEHTOB), BaXXHBIX JUTsI 6E30MIACHOCTH, B TOM YHCJIE KOPPO3HIO 000JI04EK TBAJIOB H KoprycoB TBC, HAXOAAIIMXCS B PEAKTOPE MM B XPAHMIHILAX.

OO0BEM U IepHOIMIHOCTH KOHTPOJIst cocTostHus VIMP, Haxoaserocs B peskuMe JUTHTEIIBHOTO OCTAHOBA, [JOJDKHBI OBITh ONPE/IEIICHBI B PYKOBOJCTBE 10
skcrutyarauyu MNP,

3.5.2. Jlo Hayana paboT 1O MEpeBOy PEakTopa B PEXKUM UTUTENIBHOTO OCTAHOBA HEOOXOAUMO 00ECTICUHTh IIYOOKYIO MOAKPHIMMHOCTS PEAKTOpa, TPH HTOM
BEJIMYHMHA NOAKPUTIHYHOCTH JIOJDKHA COOTBETCTBOBATH 3HAYEHHIO, YCTAHOBJICHHOMY B IIPOEKTE, M OBITh He MeHee 5% (K3q)q) <0,99).

3.5.3. C y4etoM 0KHIaeMOi POAOIKUTENBHOCTH PEXHMMA JUTUTETFHOTO OCTAHOBA U APYTHX (PAKTOPOB J0IDKEH OBITh PacCMOTPEH BOTIPOC O LIENECO00Pa3HOCTH
BBI'PY3KH SIIEPHOTO TOILIMBA U3 AKTUBHOH 30HBI PEAKTOpA.

3.5.4. I/ICHOJ'IIByeMI:IC METOIbI KOHCEPBAIMN CUCTEM PEAKTOpa 1 00BEM TEXHIYIECKOTO 06cny>1<maam/m PpeaKTOpa HE AOJDKHBI NPUBOIUTE K COKPAIICHHUIO
Ha3HaYCHHOTI'O CPOKa 3KCIUTyaTallii CUCTEM (BJ'IEMeHTOB), BaXHBIX UIA 66301'IaCHOCTl/I, 1 COOTBCTCTBOBATH 'IpeGOBaH'[/IﬂM TIPOCKTA.

3.5.5. OGBbeM 1 MepHOIUIHOCT KOHTPOJIS COCTOSHUS PEaKTopa, HAXOISIIEr0Cs B PEKUME [UTHTEIBHOTO OCTAHOBA, TOJDKHBI OBITH ONPE/IENICHBI B PYKOBOJICTBE T10
9KCIUTyaTaLliK PeaKTopa.

3.5.6. B cirydae HeOOXOIMMOCTH TIEPEBOIA PEAKTOPA U3 PEKHMA THTEIHOTO OCTAHOBA B PEXKUM IIycKa M pabOThI Ha MOIITHOCTH PabOTHI JOJDKHEI POBOIUTECS IO
TporpamMMe, yTBEp KICHHOI HaYaIbHUKOM (TV1aBHBIM nmkeHepom) MNP,

3.6. Pesxum oKOHYATEILHOTO OCTAHOBA
3.6.1. Pexxum oxonuatensHOro octaoBa MVP BBOIMTCS MO pelIeHHIO (heiepaibHOrO OpraHa Mo yIpaBJICHHIO HCTIONIB30BAaHHEM aTOMHOW SHEPTHH.

3.6.2. Tlpu 3KcIuTyaTalyi peakTopa B peKMMe OKOHYATeITbHOTO OCTAHOBA AKCINTYaTHPYFOIask OpraHM3alyst I0DKHA BBIIOIHATS OPTaHH3aIMOHHO-TEXHIIECKHE
MEpOTPHSTHS TI0 TMOATOTOBKE MPEACTOSIINX PaboT 10 BBIBOY M3 SKCIUTYaTalluM PEaKTopa, BKIIIOHas BHI'PY3Ky M3 aKTUBHOM 30HBI SIEPHOTO TOILIMBA TIO
TEXHOJIOTHH, OTPEJEICHHON B IIPOEKTE, U BBIBO3 SIEPHBIX MATEPHAJIOB C IUIOIIAAKH PEAKTOpa.

3.6.3. AKT 10 pe3ynBrataM BBINOIHEHHs padoT M0 BBIBO3Y SIEPHBIX MATCPHATIOB C IUIOMIAIKH PeaKTopa HODKEH ObITh MPe/ICTABIICH B (peiepaibHblil OpraH mo



YTIPaBJICHUIO UCTIONB30BAHUEM aTOMHOM 3Heprun 1 B I'ocatomMHanzop Poccum.
4. KoHTpo.1b co0.II01eHUSI TPABUJT

4.1. DKcuTyammpyrolas OpraHu3alis A0KHA 00eCTICYNTh IOCTOSIHHBIA KOHTPOJIb coOmoneHust [IpaBit 1 eXeroHo NpOBOAUTS KOMHCCHOHHYIO IIPOBEPKY
COCTOSIHYS siziepHoi Ge3omacHocTi P koMuccHeli, Ha3Ha9aeMOii MPUKA30M PYKOBOIMTEIISI SKCIUTYaTUPYIOLIEi opraHu3alii. Pe3ylBraTsl MPOBEPKH JTOJDKHBI
OTPXKATHCS B TOJIOBBIX OTYETAX M0 OLICHKE COCTOSHUS SIEPHOI 1 paualMoHHoi GezonacHocn MVP, npecTaBisieMbIX B (eiepalibHblii OpraH 1o yHpaBJIeHHIO
HCTIONB30BaHMEM aTOMHOU SHepruu U B ['ocatomHamzop Poccrm.

Ipunoxenune

(oBpazen)

Iacnopt Ha MMITYJILCHBII HCCJIeI0BATE/IbCKUIA SI/IEPHBII peakTop

1. HamveHoBaHUE U TUIT TIVIP.........oiiiiiiiiii it e e e et
2. HazHadeHHE MIVP ...........ccooiiiiiiiiiiiiii i
3. MECTO PABMEIIICHII ......eeeeeeeeeanuiiiiitteeeeeeeeaaaiatteteeeeeees et e een et et ee s ea et e senea e e e et eneanenens
4. DKCIUTYaTUPYEOIIAST OPTAHMBALIA -......veeeeeeeeeesaunnteseeeeeeaaessanenen et aen et etneaeneeeaneaenenenneans

5. Pazpaborunku npoexta MNP

6. lata BBOZa B OKCIUTYATAIIIO MIVIP........oooiiiiiiiiiiiiiiiiiiiiiieiii e
7. HazHaueHHBIN CPOK SKCTUTYATALIAM, TOM. . evvvvrrrtnrntnnnaaeseeeeeenenenaneeeeneneneneneneenenenenenenne
8. OCHOBHBIE ITapaMeTpbl peaKTopa:

KOJIMYECTBO AKTUBHBIX 3OH, IIIT......uuueeiiiiiiieiiiiieeeiiaeeean et eeaeeeeaate s an e et eane e e e eaeeenes
Ppa3Mepbl AKTUBHOM 30HBI (IHAMETP X BBICOTA), MM....cceuuireeeeuiiennneantanenneeneneeneraeanaenes
JEIISIIUEC ST M30TOTIBI M X KOJMIECTBO, K ....neuiveaiiteteenuittees et eaeeateiaeieieeeesaeneeneeneens
SIEPHOE TOIUINBO:

HyKJIWJTHBINA COCTAB. .

[T K101 (5 17 (S YOO
T 0310114 1153 1 PRt

OTPAKATENb. ...

B 003101037 1 o 1 S RO
9. OCHOBHBIC HEHTPOHHO-(DH3HYECKHE U IPYTHE XapaKTePHCTUKHI PeakTopa:

3QM1C PEAKTHBHOCTH, B fy(e-+---vvvrerereseesemeirietiitiitit ettt
MOIKPUTHIHOCTH PEAKTOPa MOCJIe B3BOJA pabOUIX OPraHOB aBapHIHON

BAIMHIEL B g rovereesersesecntrsesmseacssrimstsenersuiisent s sunesssntat sttt osares s st set st e

Oe3omacHas TOAKPUTUIHOCTD, B 3(1)(1)

D1y0OKast MOAKPUTAYHOCTH, B T T R P O PO TP PP S P PPP S ST P PO

BPEMST KM3HU MIHOBECHHBIX HEITPOHOB, C...uvvvvieeniiiteeaiietees et eeneeneaee et eanetne e e ennenns
3¢ deKTHBHAS IO 3AMa3IBIBAIONIAX HEUTPOHOB, V0. .. . eeeeeeeeeaaiiiieeeeneeeneeeeneneneeaenenennes
HMITYJIBCHASL JIOJIS 3aMa3JbIBAIOIIUX HEHTPOHOB, Y0. . .ccevviuiiiiiiiiiiien et eiieeiaeie e
CyMMapHOE 3Ha4eHHE ¥ OCHOBHBIE COCTABJISFOIIHME MOIIIHOCTHOTO (TEMIIepaTypHOro)

IPPEKTA PEAKTHBHOCTIL .. ettteeeeeeeeee e et e et ettt e et e e et e et e e et e e e e et e e eenea e e eenanns

MaKCHMaUIbHasl IVIOTHOCTh TIOTOKA HEHTPOHOB, H/CM
10. TlpenenpHple MapamMeTpbl MITYIIbCa MOITHOCTH:
MAaKCHMAJIbHOE HEPrOBBIIENIEHHE 33 HOMUHATIBHBIA UMITYJIEC MOLIHOCTH, JIXK .......... ...
MaKCHMabHasl HAIKPUTUYHOCTh JUIS MHULIMMPOBAHKS MMITY/IbCa MOLIHOCTH Ha

MTHOBEHHBIX HEHTPOHAX, B )+ -+vvrereeeeresesruemamniniiiiie sttt

ZONyCTMasi CKOPOCTH YBEIMUCHHS PCAKTUBHOCTH 33 MMILYJIbC MOLIHOCTH, B 5¢hdy/C..

11. Beoammast cymmapHast OTpHIIATeNIbHAsI PEaKTUBHOCTH NIPH TallIeHAN UMITYJIbCa



MOIIHOCTH U €€ COCTAaBJIAIOIINE, BKIIFOIAs:

OTPHLIATENbHBIA MOIUHOCTHOM (TeMIIepaTypHbLif) SPHEKT PEAKTUBHOCTH, B ayh--vevvvvvveeessvn

OTPHIATENBHYIO PEAKTHBHOCTb, BHOCHMYIO pabounMu opraHaMi CY3, B odygy--evevevvvveeennnn:

12. 3alIUTHBIE CUCTEMBI OE30MACHOCTHL . ... eveeeeeeeeee et e e e et e et e e e e e et e e eeees

13. Xapakrtepuciky padounx opraHo CY3

Pa6oune opranst CY3

Tpyrmer pabounx Paboune oprans! B D ek TMBHOCTD KaX 01 IPYIIIIBI Bpewmst cpabatsBanmst (BBOAA WM BBIBOZIA)
oprasoB CY3, mir. rpyrme CY3, mr. CV3, Bagpy pabounx oprasos CY3, ¢

|ABapuiiHast 3anIKTa

ABTOMaTHYEC KNI PErymIsTop

PyuHoi1 perymstop

KommieHcaTop peakTMBHOCT
144

[lyckoBoe ycTpoiicBO

Mo gynsiTop peakTMBHOCTH

14. JlononHATenbHbIC TEXHAYECKHE CPEZICTBA BO3ACHCTBIS HA PEAKTMBHOCTS 1 HX d(EKTMBHOCTS, B o))

15. Kananer aBapHitHO# 3aIUTHI IO YPOBHIO INTOTHOCTH HOTOKA HEUTPOHOB (KOIMYECTBO KAaHAJIOB H THIT
J10) (18] 0103 3 T PPN

16. Kanasr aBapHitHOH 3aIUTHI IO CKOPOCTH HAPACTAHMS IUIOTHOCTH HOTOKA HEUTPOHOB (KOJIMYECTBO KaHAJIOB H THIT

17. KaHaJsl KOHIPOJISI yPOBHS INIOTHOCTH [IOTOKA HEMTPOHOB M CKOPOCTH HAPACTAHKS IUIOTHOCTH TTOTOKA HEHTPOHOB (KOJIMYECTBO KAHATOB U TUI
102 (10 0103 3 TP PPN

18. KaHaiber KOHTPOIIS yPOBHS IDIOTHOCTH TIOTOKA HEUTPOHOB C 3aITHC bIBAIOIIMMHE IPHOOpaMH (KOJIMYECTBO KAHAJIOB U THIT
10 (610 0103 Y PPN

19. DxcrepuMEHTAIBHBIC YCTPOHCTBA i BHOCHMAS HMH PEAKTUBHOCTD, B - -« --vevevvvvvvvvreeen
20. TTaCTIOPT BBIIAH HA OCHOBAHHUH. .......eeeeeeeenaneenntnreeeeeeeenanaen et eun e aenteean e neneneaneenenenneenenanes
21. Iactopr meiicBHTENEH /10 "

" "

T.

PyxoBoauTens sKCILTyaipyIomeit
OpTraHU3alkI
M.IL

D.N.0. MOIICH
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