10.1 TypOoarperart
10.1.1 IIpoexkTHBIE OCHOBBI
10.1.1.1 Haznavyenue u QyHKIIMHA CUCTEMBI

TypOoarperar siBisieTcss OCHOBHBIM 3JIEMEHTOM CUCTEMbI IpeoOpa3oBaHus Mapa U SHEPruu.
DHeprus napa BBICOKOTO JIaBJICHUS MPEoOPa3OBhIBACTCS B PadOTy MO BPALICHUIO POTOPA TYpOHHBI
U TeHeparopa.

[TapoTypOWHHBIA arperaT NPEACTaBISIET COOOW COBOKYITHOCTh MapoOBOH  TYypOWHBI
K-1200-6,8/50 u MamuHbl, MPUBOIUMOM B JACHCTBUE — TypOOTreHepaTopa.

[TapoTypOuHHas ycTaHOBKa NpeAHA3HAYeHa JUIs pabOTHl C BOJO-BOASHBIM PEaKTOPOM
BBOP-1200 Ha HachIIIIEHHOM Tape M0 MOHOOJIOYHOU cxeMme (OJI0K COCTOHMT M3 OJHOTO peakTopa u
onHOU TypOuHBI). HoMHHanbHas TEMoBas MOIIHOCTh PEaKTOPHOM ycTaHOBKH 3212 MBT.

10.1.1.2 IlpuHOMNBI TPOEKTUPOBAHMUS

[TpuHIMNIHATBHBIE IPOSKTHBIC PEIICHHUS COCTOAT B CIICIYIOIIEM:

[IpeoOpaszoBanue mapa u 3HEpPruM, odecrneunBaeMoe TypOOyCTaHOBKOH, OCYIIECTBIISETCS:

- C MUHUMQJIbHBIMH TIOTEPSMH, YTOOBI OOECHEUUTH BBICOKYIO APPEKTUBHOCTD
UCTIOJIB30BaHUS SIIEPHOTO TOTINBA;

- C MakCUMaJlbHOW HaJEKHOCTHIO BO BCEM CIICKTPE PEKHUMOB IKCIUTyaTallld, YTOOBI
00ecTeynTh BBICOKOE 3HaYeHHE KOA(PPUIIMEHTA UCTIOIB30BaHUS YCTAHOBICHHOW MOIIHOCTH, PABHO
KaK 1 0€30MacHOCTh pabOThI TYpOUHBI,

- C WCKIIoueHWeM ymepba OKpyXKalomed cpeae u3-3a  BpPEIHBIX MPOTEUEK,
HEMPUEMIIEMOTO IITyMa, BUOpAIIMHU U T.11.;

- CO cTadmIM3anuel pexxruma padboThl TYpOUHBI, Oy1aroaps yIpaBICHHIO PacXoI0M Iapa
B TYpOMHY IIOCPEICTBOM CHCTEMBI PEr'YIUPOBAHUS TYPOUHBI;

- ¢ 2¢pdexTrBHOI aBTOMATH3AIIMEH MPOIIECCOB YNPaBICHUS TYPOUHON, MaKCHMAaIbHBIM
YIPOLIEHUEM U 00JIETYEHHEM PYUYHBIX OMepalii KOHTPOJIs, 00CTY)KMBAaHUS U PEMOHTA.

10.1.2 IIpoekT cucremsl

10.1.2.1 Onucanue ucnob3yeMbIX MAaTEPUAJIOB

Marepuaisl (OCHOBHBIE M CBAPOUYHBIE), UCIIOJIb3YEMBIE IJIS Y3JIOB U JeTaleil 0600py10BaHus
TypOOYCTaHOBKH, M X Ka4ECTBO COOTBETCTBYIOT TPEOOBAHMAM JIEHCTBYIONINX HA MOMEHT BBIITyCKa
JOKYMEHTAllUH CTAHAAPTOB, TEXHUUECKUX YCIOBUI, HOPM U IIPaBUIL

IIpu BBIOOpE MaTepHaIOB YYUTHIBAIMCH paboume MapaMeTpbl, CBOWCTBA CpEabI,
KOPPO3UOHHAsl CTOMKOCTh MaTepuaoB B paboueil cpene.

JInst W3roTOBICHHMS TYpOMHBI M €€ BCIOMOTATeNbHOrO OOOPYAOBaHMS MPUMEHSIOTCS
Marepualel, OOecleuMBaIOIIUe HAAEXKHYH paboTy IpH mHapamerpax, COOTBETCTBYIOIUX
TEXHHYECKUM YCIIOBHSM Ha TYpOHHY.

B marepuanax o60pyaoBaHUsl KOHJIECHCATHO-IUTATEILHOIO TPAKTa 00ECIEYEeHO OTCYTCTBUE
MeJIbCOICPIKAINX CIIIaBOB. TemIo000MEHHBIC MOBEPXHOCTH KOHJICHCATHO-TIUTATEIBHOTO TPaKTa
U3rOTaBIMBAIOTCS U3 KOPPO3HOHHO-CTOMKUX MAaTEpUAIIOB.

Matepuansl OCHOBHBIX JeTaliell oOecrnedyuBaroT HaAeXKHYI0 paboTy TypOWHBI mHpu
HOMHHAJIBHBIX ITapaMeTpax B TeueHue 50 sier.

10.1.2.2 Pa3memeHue OCHOBHBIX 3JIEMEHTOB 000py/10BaHHUA

KommonoBka TypOoarperata yYuTBIBAET CIIEIYIONINE OCHOBHBIE TPEOOBAHUS:

- TypOMHa BMecTe C TEHepaTOpOM pa3MEIIAloTCs B 3JaHMM TYpOMHBI Ha 0O0IIeM
BUOPOHM30IMPOBAHHOM (DyHIAMEHTE;

- OopueHTanus ocu Typboarperata B paJUMalbHOM HAIPABICHHM IO OTHOIICHUIO K OCH
peakTopa;

- pa3MelleHne WIMHAPOB TypOoarperara B 3JaHUM TYpPOMHBI BBIIIOJTHEHO TaKUM 00pa3oM,
9yTOOBI B 30HY BO3MOXHBIX BBIOPOCOB JICTSIIMX T, OOPa3yIOIIMXCS TPHU Pa3pyIICHUH
TypOoarperara, He MOMa alid, MPEXkKIE BCEro, IEMEHTHI CUCTEM 0€30MacCHOCTH, a TAK)Xe 3JIEMEHTHI
CHCTEM BaXKHBIX 151 0€3011aCHOCTH;



- pacrojoXeHHe B3pPHIBOONACHBIX M TOPIOYMX BELIECTB B Mpefesiax 3/aHus TypOUHBI
OTBEYaeT TPEOOBAHMIM JICHCTBYIOIIUX HOPM M MIPABUII IO MOKAPO- U B3PHIBOOE30NACHOCTH;

10.1.3 YnpagJieHHE ¥ KOHTPOJIb Pa00ThI CHCTEMbI

10.1.3.1 IIpeaesnl u ycJa0BUs 0€30MACHON IKCIIyaTANUH

YcnoBus HajgexxHON pabOThl TypOOYCTaHOBKU JOCTUTAIOTCS MPU HAXOXKICHUH B 3aJaHHBIX
npezenax ee napameTpoB:

JlaBnenue cBexero napa, Mlla ot 6,46 no 7,14

BrnaxaocTs cBexero mapa, % ot 0 10 0,5

TeMmneparypa napa mocie npommeperpena, He Hike °C  mmoc 250

Temnepatypa oxisaxaarouei Bojabl, °C itoc 33.

UYacrora Bpamienus poropa, ['1g ot 49 no 50,5

10.1.3.2 [leiicTBusi omepaTropa

[Ipu HapymeHMsIX, CBS3aHHBIX CO CHMXKCHMEM HArpy3ku TypOUHBI WM cpaOaTbIBaHUEM
3alllUT, JEHUCTBYIOIIMX HA OCTAaHOB TYpOMHBI, OINEpPaTUBHOMY IIE€pPCOHAy HEOOXOAMMO
OCYILECTBIIATh CIEAYIOIINE ASHCTBUS:

- KOHTPOJMpOBaTh IapaMeTpbl M COCTOSSHUE OCHOBHOTO 0OOpYAOBaHUS NEPBOIO U
BTOPOI'0 KOHTYPOB U BCIIOMOTaTEIbHbBIX CUCTEM;

- KOHTpOJMpPOBaThb pPabOTy aBTOMAaTMYECKUX PETYJIATOPOB IJIABHBIX KOHTYpPOB
perynupoBanust ADC (APM, POM u T.11.) 1 yCTPOMCTB 3allIUTHI;

- xoHTtpoiupoBats cpabarbiBanne bPY-K unu BPY-A st oGecrieuenus copoca mapa ot
PEAaKTOPHOM yCTaHOBKH;

- B Cly4ae OTKa3a aBTOMAaTHYECKHX PpEryJIsITOPOB 00ecnedyuTh CTaOUIU3aLUI0
napaMeTpoB U MOIIHOCTH YHEProOI0Ka JUCTAaHIIMOHHO;

- npu coOpoce snekTpuueckoi Harpy3ku TI' 10 ypoBHS COOCTBEHHBIX HYXI I10
UCTEeYeHUHU 45 MUHYT IPOU3BECTH OCTAHOB MJIM HarpyXeHue TypOUHbI

[TonpoOHO JnelCTBUS MepcoHajna MpU OTKIOYEHUH TYpOUMHBI U JIPYTUX HapyLIEHUSX
HOpPMaJIbHOM 3KCITyaTalluy MPUBEACHBI B COOTBETCTBYIOIIUX IKCIUTYaTal[MOHHBIX MHCTPYKIMSX.

10.1.4 Ananu3 npoekra

10.1.4.1 IToxka3aTe 1 HAIEKHOCTH CHCTEMbI

Pacuer crarndeckoil mpoYHOCTH PabOYMX JIOMATOK BBITIONHSIICS C TIOMOIIBIO MTPOTPaMMEI,
pa3pabotannoit JIM3 Ha ocHoBanuu Metonuku PTM 108.021.106-77 «Pacuer Ha cTaTHYECKYIO
MIPOYHOCTB JIOTIATOK TTAPOBBIX TYPOUHY.

Pacuer XBOCTOBBIX COEAMHEHHUI JIOMATOK BBIIOJHSUICSA C TIOMOIIbIO IPOrPaMMBI,
pa3zpabotannoit JIM3 Ha ocHoBanuum wmetoguku OCT 108.021.07-84 «IlapoBeie TypOUHBI
cTannoHapHsle. HopMmbl pacdera Ha IPOYHOCTh XBOCTOBBIX COSIMHEHHH PabOUYMX JIOMATOK.

[ToBepounble pacueTsl O BUOPALIMOHHON OTCTPOIKE JIOMATOYHOI'O arnmapara, pacyeT BajoB
poTOpa BBINOJHSUIMCH C ToMolblo mporpamMuoro makera ANSYS. Perucrpanmonssiii Homep
nacropTa arrecranuu nporpaMmuoro cpeactsa ANSYS Nel45 or 31.01.2002 1.

MogenupoBanie M pacdyeT  HAAEKHOCTH CHUCTEMbl  MAacjIOCHAOXEHHS  CHUCTEMbI
perynupoBanust (MAX),cuctembl cMa3ku Typoorenepatopa (MVA) u cucteMbl BaKyyMHUPOBAaHHUS
koHaeHcaropa (MAJ) BRINOJIHSIMCH ¢ TOMOLIBIO iporpammbl Risk Spectrum.

ITporpamma Risk Spectrum arrectoBana PocTexHaa3zopoM s NpUMEHEHHS B 00JacTH
BEPOSTHOCTHOTO aHAIM3a PHCKA U HAJEKHOCTH METOJIOM JICPEBHEB OTKA30B M JEPEBHEB COOBITHIA.
Arttectannonnsiid macnopt Ne 159 ot 28.03.2003.

10.1.4.2 HopmaabHass »JKcIUIyaTanus, (YHKIHOHUMPOBAHHME TMPH OTKA3aX,
¢pynkunonuposane npu  IIA, (QyHKIHUOHUpPOBaHME NPH  BHELIHHX
BO3/1eMCTBUAX

B pexxumax HOpMaNbHOM SKCIUTyaTallMud paboTa MOJ Harpy3kKoil SIBJISETCS OCHOBHBIM
9KCITyaTallMOHHBIM peXUMOM. PerynmupoBouHslii auama3zoH Typounsl or 20% nmo 100%
HOMUHAQJIBHOW Harpy3ku. B 3ToM nmama3zoHe TypOMHA MOXET 3KCIUIyaTHpOBAThCS Ha JHOOOM
Harpyske 6e3 orpaHMYeHUH JUIUTETbHOCTH.



B aBapwmitabix pexxumax CK TypOMHBI 3aKphIBalOTCS, TypOUHA HE paboTaer.

TypGoycranoBka coxpaHsieT paboTOCHOCOOHOCTh MpPHU MPOEKTHOM 3EeMJICTPSICEHUU 10 6
O6ayutoB BKIIOUMTENRHO TO mmKaie MSK - 64. MakcuManbHOE pacdyeTHOE 3EMIICTPSICCHHE —
7 6amoB no mkaine MSK - 64.

TypOoycraHoBka ycTaHaBIMBAaeTCd B 3JaHUM TYpOMHBI U 3alUIIEHa OT BHEUIHHX
BO3/ICUCTBUI CTPOUTEIBHBIMUA KOHCTPYKIMSIMH 3/1aHUS, KpOME 3eMisTpsiceHus. TypOoarperaTr He
BOCIIPUMET BCE MEPEUMCICHHbIEC BHEIIHUE BO3/ICHHUS, T.K. CTPOUTENIbHbIE KOHCTPYKIUU PACUUTAHbI
Ha JJAHHBIC BHEIITHUE BO3/ICHCTBHS.

10.1.5 BeiBOoABI

[IpoekT cucTteMbl OTBEUaeT MPHUHATHIM KPUTEPHUSIM M MpUHIMIAM Oe3omacHocTH (riiaBa 1
[IpOOB), mpoekTHbIM mpexnenam, a Takxke TpeboBanusM PTM um OCT mo typboarperaty u
000pYyIOBaHUIO CHCTEM TYPOOYCTaHOBKH.

TypOoarperar COOTBETCTBYeT NPEIBABISIEMBIM K HEMy TpeOOBaHUSM HOPMATHUBHO-
TexHHueckol mokymeHTauuu Poccuiickoit ®enepauuu u Pecnybnuku benapycs B obnactu

WCIIOJIb30BAaHUS ATOMHOW DJHEPruu, a TakKe peKoMeHaauuu PykoBOACTB 1Mo 0€30MacHOCTH
MATATO.

10.2 Cucrema maponpoBoaoB cBexkero napa (LBA/LBU)
10.2.1 IIpoeKkTHBIE OCHOBBI

10.2.1.1 Ha3zHayeHnue U QyHKIUH CHCTEMbI

CucreMa cBEXEro mapa npejHa3Ha4eHa JUIs [0Ja4i CBEXKEro rapa oT HaporeHepaTopoB K
TYpOMHE M BKIIOYaeT B CeOsl CUCTEMY OTCEYCHHsS IJIABHBIX MApOIPOBOIOB M CHCTEMY 3allUThI
BTOPOT'0 KOHTYpa OT U30BITOYHOTO [aBiieHNUs (YCTAaHOBKY TJIABHOTO [TAPOBOT0 apMaTypHOTo OJI0Ka).

CucreMa mmpeiHa3HAa4YeHa JJIsI BBIIOJIHEHUS CICAYOUMX (HYHKIIHIA:

- MOJaYu CBEXKEro mapa oT MaporeHepaTopoB K TypOuHe;

- T0/a4u mapa B CHCTeMy Oaiiraca TypOHHBI;

- [oJayd mapa B CHCTEMY CeMapalud M MPOMIIEpPEerpeBa B pPEXUMaxX HOPMATbHOM
IKCILTyaTallUH;

- TOJaYu CBEXEro mapa Ha COOCTBEHHBIC HYXKIbI CTAHIIMH B PEKUME Pe3epPBHPOBAHMS
0TOOPOB TYpOUHBI;

- cOpoca nmapa B arMocepy pH aBapHitHOM pacxoJiaXXKUBaHUM OJIOKa;

- OTCeYeHHs MApONMpPOBOJA MApOreHeparopa IpU aBapHsiX TPEOYIOUIMX JOKATU3ALUH
HaporeHepaTopa;

- 3aIIUTHI TAPOTEHEPATOPOB OT YPE3MEPHOTO TABICHUSL.

10.2.1.2 IIpuHIUNBI IPOEKTUPOBAHUSA

[Tpy TpPOEKTUPOBAHMU CHCTEMbl YYHUTHIBAIOTCS CICAYIOIIUE MPUHIUIBI 00eCIIeUeHHsI
0€30I1aCHOCTH:

Ipunyun edunuynozo omkasa

Cucrema BBITTOTHSIET 3a/IJaHHbIC (PYHKIIMH TP JTFOOOM UCXOJHOM COOBITHH C HAJIOKEHUEM
OJTHOTO HE3aBUCHMOTO OT HCXOIHOTO COOBITHS OTKa3a JTF000TO aKTUBHOTO WIIHM MTACCHBHOTO,
MMEIOIIETO MEXaHUYECKHUE ABIKYIINECS YaCTH DJIEMEHTA, MM OJTHOW HE3aBUCHMOW OT HCXO/IHOTO
COOBITHS OMIMOKHU TIEpCOHAIA.

IIpunyun pezepsuposanus

B cirydae oTkaza 0JHOTO U3 3JIEMEHTOB CUCTEMBI, OCTABIIHECS B paOOTE AIEMEHTHI
00€eCIIeUnBaIOT BHIITOJHEHUE3IaHHBIX (DYHKIIHH.

Ipunyun pasdenenus

DJeMEHTBI CHCTEMBI KaXK/IOTO KaHalla PaciojIoKeHbl B CBOEM MOMEIICHUH ITapOBOW KaMephl,
OTJCJICHHOM OT JJIEMEHTOB APYTHX KaHAJIOB CTPOHUTEIBHBIMH KOHCTPYKIHMSAMH. CTpOUTEIThHBIC
KOHCTPYKIIMM  PAaCCUUTaHbl Ha BOCIPHUITHE JWHAMHYECCKAX BO3JCHCTBHIA OT pa3pbiBa
TpyOOIIPOBOIOB, JIETSIIHNX MPEAMETOB U ceiicMuueckoro Bo3aeiicteus (MP3), a Takke oT mepenaaa
JIaBJICHUS TIPH pa3pbiBe MaponpoBooB. TakuM oOpazom, Omaromapst GpusnueckoMy pasieieHHIo,
OTKa3 AJIEMEHTA CHCTEMBI KaKOTO-TH00 KaHaJla He MOXKET MPUBECTH K OTKA3y AJIEMEHTOB CUCTEMBI
JPYyroro KaHaa.




Ipunyun asmomamuuecko2o 8Kk10O4eHUs. 8 pAOOMY
Peann3oBaHO aBTOMAaTHYECKOE BKIIFOUYEHHE B Pa0OTy DJIIEMEHTOB CHUCTEMBI, BBITIOJHSIONINX
¢byHK1MM 0e30MacHOCTH, He TpeOyrollee BMEIIaTeIbCTBA OepaTopa.

10.2.2 IIpoekT cucremMsl

10.2.2.1 Onucanue UCNOJIb3yeMbIX MATEPUAJIOB

Bribop MarepuanoB 3J1E€MEHTOB CHCTEMbI 3alllUThl HapOTr€HEpPATOpPOB OT IIPEBBIIICHUS
JaBJICHUSA OCYHIECTBIIACTCA C YUYETOM Tp€6y€MHX (bI/ISI/IKO-MeXaHI/ILIeCKI/IX XapaKTCPUCTHK,
TCXHOJIOTUYHOCTH, CBAPUBACMOCTHU, a4 TaKIKC CIIOCOOHOCTH pa6OTaTb B YCJIOBHAX HNPOCKTHBIX
XapaKTepUCTUK pabodeld cpeapl, a TpUd  HEOOXOAMMOCTH, B YCIOBUAX IMPUMCHCHHS
JIE3aKTHBUPYIOIIUX PACTBOPOB, B TCUCHUE BCETO CPOKA CITYKOBI.

Ha ocHoBanun OTOro, B KA4€CTBC OCHOBHOI'O MaT€pHualia IIpruHATa yrii€poaucrTasa CTalb. Bcee
[OJICOEIMHEHUS K ITApONPOBOAY CBapHBIE.
10.2.2.2 Pa3MeeHne OCHOBHBIX 3JIEMEHTOB 000PYA0BAHMS

TpyOomnpoBobl ¥ OCHOBHBIE JIEMEHTBI CHCTEMBI PaclookKeHbl B 31aHuu peakropa (UJA),
naposoii kamepe (UJE) u 3panuu typounst (UMA).

10.2.3 YnpasJiieHre U KOHTPOJIb Pa0d0ThI CUCTEMbI

10.2.3.1 IIpeaesnsl 1 yca0Bus 0€30MACHON IKCILIyATAIUU

[Ipenenamu Ge30mMacHON IKCIUTYaTAllUH JIJIsl CUCTEMBI SIBJISICTCSI TIPEBBIICHHIE MTapaMeTPOB:
nasnenue 9,32 MIla, Temneparypa 306°C.

YcnoBusMu 0€30MACHOM JKCIUTyaTalluu SBJISETCS pabOTOCIIOCOOHOCTh BCEX 3JJICMCHTOB
cucreMsl. B HCJIAX  BBIABJICHHA  BO3MOXKHBIX  CKPBITBIX  OTKA30B 3JICMCHTOB  CHUCTCMbI
npeayCcMaTpuBarOTCd KOMIIJICKCHBIC MIEPUOAUUCCKUE UCTTIBITAHUA ITPHU OCTAHOBJICHHOM PEAaKTOPC.

10.2.3.2 [leiicTBus onmepaTopa

B CJIyda€ OTKa30B 3allUT H 6J'IOKI/IpOBOK orneparop UMECT BO3MOKHOCTH, KOHTPOJHUPYA
S3HAYCHHA TCXHOJOTMYCCKOro ImapameTrpa, mo KOTOPOMY cpa6aTLIBana OTKa3aBIllasd 3aliuTa HIIN
6J'IOKI/IpOBKa, JUCTAaHIITMOHHO BO3,H€IZCTBOB&TL Ha Tpe6yeMLII>i HMCHOJHUTEIbHBIN MEXaHU3M.

B aBapI/IfIHI)IX PEeXKUMax Mpru aBTOMaTU4CCKOM BKIIIOYCHHUU CUCTCMBI B pa60Ty 110 CUTr'HaJIaM
OT CUCTCMBI 3alllUTHI CTAHIIMH, ,HGP’ICTByeT 3alpeT Ha BMCHIATCIILCTBO OII€paTropa.

10.2.4 Ananu3 npoekra

10.2.4.1 Iloka3aTe/ i HALEKHOCTH CHCTEMBI
KOHquCTBeHHBIe IIoKa3aTrejin HAaACKHOCTU OCHOBHOI'O O60py}IOBaHI/I$I CUCTCMBI.

Koadduunent roropHocTn He meHee 0,999.
KoaddunmenT TeXHU4eCKOro CIob30BaHus He meHee 0,8.
Ha3znaueHHblit cpok ciyxObl, JIeT 50

Cpox cy>kKObl MEXTy KallUTAIbHBIMUA PEMOHTAMH, JIET ~ HE MeHee 12

10.2.4.2 HopmaJuabHasi »JKcIUIyaTanus, (QYHKIHOHMPOBAHHME TMIPH OTKA3aX,
¢pynkuuonuposanue mnpu IIA, ¢QyHKHHOHMpOBaAaHME NPU  BHELIHHUX
BO3/1€eHCTBUAX

B pexume HopmanbHOM skcmmyatanmun ADC map OT MaporeHepaTopoB IO YEThIpeM
maructpaisam Jy600/800 mocTymaeT K CTOMOPHBIM U PETYIUPYIOMIUM KlanaHaMm TYpOUHBI.

Yacth apMaTypbl CUCTEMBI, BBIMOIHAIOMEH (YHKIUN O€30MaCHOCTH HAXOIUTCSA B PEXHUME
O’KU/IaHus (COCTOSIHME TOTOBHOCTH HA Cllydall BO3HMKHOBEHMSI HapyIIEHUS] HOPMAJIbHBIX YCIOBUHI
HKCIUTYyaTal[MH U TPOCKTHBIX aBapuii).

Yacti cucTeMbl NapoNpOBOAOB CBEXKEro Iapa, KOTOPblE HAXOAATCA BHYTPH 3AaHUSA
peakTopa U ero OOCTPOHKM CIIOCOOHBI BBIOJMHATH Bce TpeOyemble (YHKIMU TPU BHEIIHUX
BO3JICUCTBUSIX.

YacTu cucTeMbl MaponpoBOJOB CBEXKEro Mapa, KOTOPbIE HAXOAATCS BHE 3/IaHUS PEaKkTopa,
oTHocsimuecst K I kareropum ceiicmoctorikoctn 1o HIT-031-01, 3amumieHsl OT BHENTHUX
BO3JICUCTBUM, CTUXMUHBIX SIBJICHHN: 3E€MIICTPSCECHUM, yparaHoB, HAaBOJHEHUMN, JKCTPEMAJIbHBIX
TeMIeparyp.



3amuTa OT BO3JCWUCTBUA CTPYW, MOMaJaHUs JIETSANIMX TPEAMETOB M YAapOB BOJH
obecrieunBaeTCss KOMIIOHOBOYHBIMH permieHusMU. CHucTeMa BBINONHSET 3aJaHHbIe (DYHKIUU MPU
YCIIOBUU COXPAHEHUS L[EJIOCTHOCTH U 00€CTIeUeHHsI SJICKTPOITUTAHHS SJIEMEHTOB CUCTEMBI.

O6opynoBanne CHUCTEMBI, OTHOcsmieecs Ko Il kareropum CceliCMOCTOHKOCTH  II0
HIT-031-01, coxpanseTr paboTOCIIOCOOHOCTH MOCIE MPOXOXKICHUS 3EMJICTPSICEHHUS CMaKCUMaIbHBIM
TOPU30HTAJILHBIM YCKOPEHHEM Ha cBOOOAHON moBepxHocTH rpyHTa 0,06g BrimountensHo (113 6
6amtoB mo mkaiae MSK-64).

10.2.5 BeiBoabl

Cucrema ymoBieTBopsieT TpeOoBaHUSM TEeXHHUECKOTO 3a/1aHUs TPEOOBAHMSIM HOPMATUBHO-
TeXHUYECKON mokymeHTanuu Poccuiickoii ®eneparuu u PecnyOonmku benapych B oOnactu
UCIIOJIb30BAaHUS ATOMHOW DJHEPruu, a TakkKe peKoMeHaauuu PykoBOACTB 1o 0€30MacHOCTH
MAT'ATD obecnieuriBaeT HaJSKHOE BBIMOJHEHUE CBOMX (YHKIHMA BO BCEX MPETyCMOTPEHHBIX
MIPOEKTOM PEKUMAX.

10.3 Cucrema ocHOBHOI1 muTare/ibHOI Boabl (LAB)
10.3.1 IIpoeKkTHBIE OCHOBBI

10.3.1.1 Ha3zna4yenue U GQyHKIUM CHCTEMBbI

Cucrema ocHoBHOW mnuTarenbHOi Boasl (LAB) mnpennasHaueHa il BBINOJIHEHMS
CIeIYIOIINX (yHKITHI:

- Jieaspauuu TypOMHHOIO KOHJAEHCaTa € LEeNbI0 MOAJAEP’KaHHsl MPOEKTHBIX HOPM
COJIEpKAHUS KUCIOPO/a B IUTATEIILHON BOJIE;

- o0ecrieyeHns MaporeHepaTopoB IMTATEIbHOW BOJOH B pEeXHMax HOPMAIbHOM
IKCIUTyaTallMy U HApYHUIEHUH HOPMAaJIbHBIX YCIOBUMN 3KCILTyaTalluH;

- pPEreHEepPaTUBHOIO OIOTPEBA MUTATEILHONU BOBI;

- HOJ/IepP>KaHUs YPOBHS B IapOr€HEPaTOpax;

- pacxolaKUBaHUs PEAaKTOPHON YCTaHOBKU Ha MApOBOM JTaIle;

- OTCEYEHUs] JIMHUM NUTATeJbHOM BOJBI B CIydae paspblBa TpyOoOmpoBoaa
IIUTATEIBHOM BOJIbI WIIM NIEPETIONIHEHNS TapOre€HEpaTOopa;

- IIPEKpAlICHUs MOJa4u IUTATEIbHOW BOABI B «aBAapUHHBIN» MapOreHepaTop OT BCEX
BO3MOKHBIX MCTOUYHUKOB, B PEXKMMaxX C HEKOHTPOIMPYEMBIM OTBOJIOM Iapa OT IapOreHepaTopoB U
IIPY T€YaxX U3 IEPBOro KOHTYPA BO BTOPOM.

10.3.1.2 IIpuHIUNBI IPOEKTUPOBAHUS

B OCHOBY TNpPOEGKTHPOBAaHUS CHCTEMbl IHTATEIBLHOW BOJBI TIOJOXKCHO BBITIOJHCHUE
CIeYIOMUX TpeOOBaHMIA:

- 00BEMBI BOJIBI B IEadPaTOPHOM Oake 00eCTieunBaeT:

1) JI03aIl0JTHEHHE TTApOTeHEPATOPOB IPH M3MEHEHUH JIeKTpruieckoii Harpy3ku ot 100
% 1o 0 %:;

2) OTBOJI OCTAaTOYHBIX TEIUIOBbIIEIEHUN B TeueHue 30 MUHYT;

3) U3MEHEHHE pacxojHOoro OanaHca Jea’spaTopHOro Oaka MpU OTKIIOYEHHH OHOTO

MUATATEILHOTO Hacoca C ydeToM 3()QPEKTUBHOCTH perynsaropa orpaHudeHusi MomiHocta (POM)
PEaKTOPHOM YCTaHOBKH,

4) obecrieueHne yCTOWYMBON paboThl (0€3 CPHIBOB) MHUTATEIBHBIX HACOCOB BO BCEX
MPOEKTHBIX PEXKUMAX;

- cucteMa o0ecrieunBaeT OecrniepeOONHYI0 TO/adyy BOJBI B TApOreHepaTophbl IpHU
HOMUHAQJIIBHOM PAacxXo/ieé CBEXEro Iapa C y4eToM IpOJYBKHM MaporeHepatopoB (6548 1/4) mpu
JaBJIeHMH B maporeneparopax 6,9 MIla ¢ remneparypoii 225 mmoc/munyc 5 °C (Ipu OTKITIOYEHUH
nojiorpesareneii Beicokoro aasienus (IIBJ1) ¢ remneparypoit 164 miroc/munyc 4 °C);

- cucrema oOecreynBaeT MoJadyy BOJbI B IapOTE€HEPATOPhl B pEXUMaxX Iycka U
pacxXoiaXUBaHUsT B TMApPOBOASIHOM pexuMe ¢ pacxogoM g0 150 T/94 mpw JaBlIeHUU B
naporeHnepaTopax ot armocgepnoro a0 8,1 Mlla;

- CUCTEeMa MUTATEILHON BOJBI 00ECIIeUnBAET MPEKPAICHUE MMOAaYU MUTATEIHLHONW BOJIBI
B «aBapuUUHBII» MaporeHepaTop OT BCEX BO3MOXKHBIX HCTOYHHKOB B peXuUMax C



HEKOHTPOJIMPYEMBIM OTBOAOM IIapa OT MapOreHepaTOpoB M IPH Tedyax U3 MEPBOro KOHTypa BO
BTOPOWH;

- cucremMa oOecrneyuBaeT MpeKpalleHne MoJauy NMUTaTeIbHOM BOJBI B Cilydae pas3pbiBa
TpyOOIPOBO/Ia MUTATEIHHOMN BOBI HITH IIEPETIOIHEHHSI TaPOr€HEPATOPOB.

10.3.2 IIpoekT cucremMbl

10.3.2.1 Onucanue ucnoJab3yeMbIX MATEPUAJIOB

Br10op MaTepuasaoB 3JIEMEHTOB CHCTEMbI OCHOBHOM MUTATEIBHON BOJBI OCYHIECTBISIETCS C
y4eToM TpeOyeMbIX (PU3UKO-MEXaHHYECKUX XaPAKTEPUCTUK, TEXHOJIOTMYHOCTH, CBAPUBAEMOCTH, a
TaKXe CHOCOOHOCTH paboTaTh B YCIOBHSX IMPOCKTHBIX XapaKTEPUCTHK paboueil cpensl, a npu
H€O6XOI[I/IMOCTI/I, B YCJIOBUAX IMMPUMCHCHUA JC3AKTUBUPYIONIHUX PACTBOPOB, B TCUHCHUEC BCCTO CPOKaA
CITY’KOBI.

[Tpu BIOOpE KOHCTPYKIIMOHHBIX MAaTEPHAIIOB YUUTBHIBAIOTCS CIENYIOIINE PaKTOPHI:

- BOJIHO-XMMUYECKHI pPEKUM paboueil cpeibl W €ro BIUSHHE Ha KOPPO3HMOHHO-
9PO3MOHHOE Pa3pyIlICHHE KOHCTPYKIIMOHHBIX MaTEPHAIIOB;

- Harpy3KH OT NapaMeTpoB padoueii cpebl,

- MPUTOHOCTh TEXHOJIOTUH IS U3TOTOBJICHUS O0OPYIOBAaHUS U TPyOOIPOBOJOB Oe3
JNeEeKTOB U B COOTBETCTBUHU C TPCOOBAHUSAMU TEXHUYCCKUX YCIOBHIA.

Ha ocHoBanuu 3TOrO, B KauecTBe Marepuaja MpHUHATa yriepoaucras craib Mapku Craib
20, 15I'C, 16I'C-11I A.

10.3.2.2 Pa3merueHue OCHOBHBIX 3JIEMEHTOB 000py/10BaHHUA
TpyOorpoBOAbI 1 OCHOBHBIE 3JIEMEHTBI CHCTEMBI PACIIONIOKEHbI B 31aHuu peakropa (UJA),
napoBoii kamepe (UJE) u 3nanuu Typouns (UMA).

10.3.3 YnpasJieHre U KOHTPOJIb pad0ThI CUCTEMbI

10.3.3.1 IIpeaesnl u yc,10BUs 0€30MACHOM IKCIIyaTANUKA

OTka3pl M HapyuleHHs B paboOTe CUCTEMBbl HE NPUBOAAT K MPEBBIIICHUIO MPEAETIOB U
ycIoBHA 6€30MacHOM 3KCILTyaTaluu OJI0Ka.

DKCIUTyaTalluOHHBIMU TIpenienaMu paboTel cuctembl LAB sBhsitoTcst:

- TpeAenbHbIE 3HAUYEHUS MapaMeTpoB B paboyeil 30He HACOCOB CHCTEMBI (IJIi HACOCOB
LAC11(12 13,14,15)AP001 — P=8,4-12.4 MIIa, Q=400-2050 m°/c);

IIpeIeIbHOE 3HAUEHHUE JaBJICHUSI I1apa B JieadpaTope nuTareapbHou Boasl — 0,95 MIla;

- npeenbHbIe 3HaYeHUE YPOBEHb B JieadpaTope MuTaTeabHON Boabl — 1,3-3,42 M;

- IIpeIEeIbHOE 3HAUEHUE TeMIIEPATypbl noAmnHuKoB asurarens [I9H — 100 °C;

- MIpEeAEIIbHOE 3HAYEHHUE TeMITepaTypbl ONOpHbIX noamunaukoB [TOH — 100 °C;

- IIpeIeIbHOE 3HAUEHUE TeMIEPATypbl ynopHbIX noamunaukos [I9H —100 °C;

- npeneabHOe 3HaUeHne TeMieparypbl 00MoTkH ctatopa [I19H —140 °C;

- npeaenpHoe 3HaueHne BUOpockopocTu noamunaukoB [IOH — 11,2 mv/c;

- MpeJeIbHOE 3HAYCHHUE JAaBJICHUE Macja B HAIOPHOM JMHUM Maciiocuctemsl [I1OH —
0,4 MIla;

- npeienbHOe 3HaUeHHe Mepenaaa JaBieHus Maciaa Ha QuiibTpax Maciocuctemsl [1OH
—0,15 MIla;

YcnoBusiMu 0€30TIacCHOM JKCITyaTalluK SIBJISIETCS PabOTOCTIOCOOHOCTh BCEX SJIEMEHTOB
CUCTEMBI.

IIpoBepka mNpaBWIBHOCTU MOJOXEHHUS OSJIEKTPONPHUBOJHONH apMaTypbl IPOU3BOAUTCS
HEIPEPBIBHO 110 MIOKa3aHUAM U curHanu3anuu Ha bIIY.

BHenHuii ocMOTp COCTOSIHHS 3JIEMEHTOB CUCTEMBI M IIPOBEPKA HATMYMS 3aMKOB Ha PYYHOM
apMarype IPOU3BOJUTHCS KXY CMEHY.

IIpoBepka ynpaBiaeHHUs U UCHPABHOCTU JEHCTBUS BCEM apMaTypbl CUCTEMBbI ITPOU3BOANUTCS
OJIMH Pa3 B I'OA.



10.3.3.2 [leiicTBusI omepaTropa

B ClIydya€ OTKa30B 3alluT H 6J'IOKI/IpOBOK oreparop HUMECT BO3MOKHOCTb, KOHTPOJIUPYI
3HAYCHHUA TCXHOJIOI'MYCCKOro IapameTpa, o KOTOPOMY cpa6aTHBaJ1a OTKa3aBIllas 3aluTa HWIn
6J'IOKI/IpOBKa, JUCTAHIITMOHHO BOBI[GIZCTBOB&TB Ha T‘pe6yeMBII>'I HCITOJIHUTEILHBINA MEXaHU3M.

B aBapuiiHbIX pexumax Ipu aBTOMaTHYECKOM BKJIFOUEHHUU CHCTEMBI B pabOTy 110 CUTHAJIaM
OT CUCTCMBI 3alllUTHI CTAHIIMH, HefICTByeT 3aMpeT Ha BMCHIATCIIBCTBO OII€paropa.

10.3.4 Ananu3 npoexkra

10.3.4.1 [Toka3zaTen HATEKHOCTH CUCTEMBI
[Toka3zaTeny HaEKHOCTH OCHOBHOTO 00OPYJI0BAHUS CHCTEMBI:

Koaddunment roroBHocTn He meHee 0,995.
KoadpuureHT TeXHUIECKOTr0 HCII0Ib30BAHMS He meHee 0,95.
Hapa6otka 10 oTkasa, yacoB He meree 50000.
HaznaueHHsbIli CpoOK Ciy*OBbl, JIET 50

CpOK CJ'Iy>K6bI MCXKAY KallUTAJIbHBIMU PEMOHTAMHU, JICT He MeHee 12

10.3.4.2 HopmajabHasa »J3kcmiyaranusi, (yHKIUOHHUPOBaAHHE IPH OTKa3ax,
¢pyukunonupoanue npu IIA, (yHKUUOHUPOBAHHME TMPHM  BHELIHMX

BO3/1eHCTBUAX

B pexumax HopMalbHOW 3KCIUTyaTallUd CHUCTeMa OOecleuyMBaeT Jerazaluio M Iojady
MUTATEIbHON BOJIbI B IAPOr€HEPATOPbl HOMUHAJIBHBIM PACX0JI0M.

B pexumax NpoOeKTHBIX aBapuii, CBA3aHHBIX C pa3pblBaMH TPYOONPOBOJOB M TEUBIO M3
IIEPBOr0 KOHTYpa BO BTOPOM, apMaTypa CUCTEMBbl OOECHEUMBAET JIOKAINU3ALMIO MOBPEXKIAECHHOIO
naporeHepaTopa M 1ojaady BoJbl TOJIbKO B HETIOBPEKIEHHBIE IaPOr€HEPATOPBL..

[Ipu ceificMuueckoM BO3/E€HUCTBUH, [0 CUTHAITY OT CUCTEMBI 3alllUThl CTAHIINH, 3aKphIBacTCA
3aropHasi apMaTypa Ha OCHOBHBIX U OalmacHBIX JIMHUAX U JIOKAJTU3YOLIasi apMaTypa Ha OCHOBHBIX
JVHUAX NIO0JIa4U NTUTATEIbHOM BOJBI B TApOreHepaTophl. B ganbHelem nojaya nuTaTeIbHOW BOJIBI
B IMapOreHEPaTOPhI MPOM3BOIUTCS HACOCAMH CHCTEMbI aBapHuitHON nuTarenbHoi Boabl LAR/LAS u3
06akoB cuctembl moanuTodyHo BoAasl LCU. OTBOI OCTaTOYHBIX TETJIOBBIIEICHUH PEaKTOPHOU
YCTAHOBKH ITPOU3BOAMTCS cOpocoM mapa B atmMochepy uepe3 BPY-A.

3amuTa OT BO3JACHCTBHS CTpYH, NOMAJaHUS JIETALIUMX MPEIMETOB M YAAapoB BOJH
o0ecrieynBaeTcsi KOMIIOHOBOYHBIMU PELICHUSMHU.

10.3.5 BeiBOABI

Cucrema yIOBJIETBOpSET TpeOOBaHHWSIM TEXHUYECKOrO 3aJaHUS ¢ HOPMATHBHOU
JOKYMCHTAIUHU 110 6C3OHaCHOCTI/I u 06CCHC‘-II/IB3.CT HaACKHOC BBIIIOJTHCHHNE CBOUX (I)YHKI_II/Iﬁ BO BCECX
IIPEAYCMOTPEHHBIX TPOEKTOM PEXKUMAX.

10.4 Cucrema BcioMoraTeJibHoO nmurareabHoi Boabl (LAH)
10.4.1 IIpoeKkTHBIE OCHOBBI

10.4.1.1 Haznauenue U GyHKIMH CUCTEMbI

Cucrema BcromoratenbHoil mnuTarensHoi Boael (LAJ, LAH) mnpennaznaueHa ans
obecrieueHns MapoOTeHEPaTOPOB IMHUTATEIBHOW BOJOW B TIEPEXOAHBIX pPEKUMax paboOTh OJoKa
(mycka, 0CTaHOBA, PACXOIAKUBAHUS) M 0XKHMIaEMbIX IKCIUTYyaTAIIHOHHBIX HAPYIICHUSX.

10.4.1.2 IIpuHIUNBI IPOEKTHUPOBAHUS

[TpoexkTupoBaHne CUCTEMBI BBITIOIHSIOCH HA OCHOBE CIICYIOIIMX OCHOBHBIX HPUHIIUIIOB!

- HCIIOJIb30BaHHE JIBYX BCIIOMOTATEIbHBIX MUTATEIBHBIX HACOCOB, U3 KOTOPBIX KaXJbIi
B OTHEJBHOCTH MOXET O0ECHeYHTh pacxoj, JOCTaTOYHBIN IS OTBOJIA OCTAaTOYHBIX
teroBbaeneHuit (100 % peseps);

- obecneyenue nutanud I1I° BcnoMoraTeabHBIMU MUTATENBHBIME HACOCaMH OT “‘CBOEr0”
HAIOPHOTO KOJIEKTOpa, HE3aBUCHMOT'0 OT OCHOBHBIX MMUTATENIbHBIX HACOCOB;

KoHCTpyKTHBHOE WCIIOJHEHHE BCIOMOTATENbHBIX ITUTATENBHBIX HACOCOB O0ECIEYMBACT
KIIJ uve Huxe 60 %, cpok ciyk0bl OCHOBHOTO 000pyaoBaHus He MeHee 50 yeT. XapakTepuCcTUKU



HAJCKHOCTH U JIOJTOBEYHOCTH OOOpYIOBaHUS HE HMKE, YEM y COOTBETCTBYIOUIMX 3apyOeKHBIX
AQHAJIOTOB.

10.4.2 IIpoekT cucremMbl

10.4.2.1 Onucanue UCNOJIb3yeMbIX MATEPHAJIOB

Be16op mMarepuanoB 371€MEHTOB CHCTEMBI OCYHIECTBISCTCS C YU4E€TOM TpeOyeMbIX (DHU3UKO-
MEXaHUYECKUX XapaKTEPUCTUK, TEXHOJOTMYHOCTH, CBAapUBAEMOCTH, a TakKXe CHOCOOHOCTH
paboTaTh B YCIOBUSX IMPOCKTHBIX XapaKTEPUCTUK pabodell cpeipl, a NpU HEOOXOJMMOCTH, B
YCIIOBHSAX MPUMEHEHUS JI€3aKTUBUPYIOIIUX PACTBOPOB, B TEUEHUE BCETO CPOKA CITYKOBI.

[Tpu BEIOOpE KOHCTPYKIIMOHHBIX MaTEPHAJIOB YYUTHIBAIOTCS CIICAYIONIHE (DaKTOPBI:

- BOJIHO-XMMUYECKHI peXUM paboueil cpeabl W €ro BIMSHHE Ha KOPPO3HMOHHO-
9PO3MOHHOE Pa3pyIIeHNE KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,;

- Harpy3KH OT IapaMeTpoB paboueii cpensr;

- HPUTOITHOCTh TEXHOJOTUH Ul U3rOTOBJIEHHS 00OpYAOBaHUS M TPYOONIPOBOIOB Oe3
Ne(eKTOB U B COOTBETCTBUU C TPEOOBAHUSIMHU TEXHUYECKHUX YCIOBHIA.

Ha ocHoBaHuMu 3TOroO, B KauecTBe MaTepHaia MPHHATA yriaepoaucTas cranb Mapku Cranb
20, 15I'C u koppozuonHo-croiikas craas 08 X18H10T. Bce coequHenust cBapHbIe.

10.4.2.2 Pa3MeeHne OCHOBHBIX 3JIEMEHTOB 000pYyA0BaHUS
Bce ocaoBHOe ob6opynoBanue cucrembl LAH pacnionoxeno B 3nanuu TypOunsl (UMA).

10.4.3 YnpasJiieHHe U KOHTPOJIb pad0Thl CUCTEMbI

10.4.3.1 IIpeaesnl u yc,10BUs 0€30MACHOM IKCIIyaTAUUK

[Tpenenom Ge3onacHOW 3KCIUTyaTallMy ISl CHCTEMbI BCIIOMOTaTEIbHON MUTATEIEHON BOJIBI
MOXKCET ABJIATHCA HE3AIYCK HACOCa 110 CUIrHaly, Tpe6y}0meM €ro BKIOUCHUSA IpHU OJHOBPEMCHHOM
HEBKJIFOUEHUH PE3EPBHOIO Hacoca.

YcnoBusiMu 0€30TMacHOM JKCITyaTalluK SIBJISIETCS PabOTOCTIOCOOHOCTh BCEX DJIEMEHTOB
CHCTEMBI.

[IpoBepka TPaBHIBHOCTH TIOJIOKEHHS DIJICKTPOIPHBOAHONW apMaTypbl IPOM3BOIMTCS
HEIPEPBIBHO 110 MOKAa3aHUAM U cUrHanu3anuu Ha bITY.

BHenrHuii 0cMOTp COCTOSIHUS DJIEMEHTOB CHCTEMBI M TIPOBEPKA HAIWYKS 3aMKOB Ha PYYHOU
apMaTrype IpOU3BOIUTHCA KAXKAYIO CMEHY.

[TpoBepka ynpaBieHHs: M HCIIPAaBHOCTHU JCHCTBHUS BCEH apMaTypbl M 000pyJOBaHHS CUCTEMBI
IMPONU3BOAUTCA OAWH pa3 B MECAL.

10.4.3.2 [leiictBus onmepaTopa

B cnydae oTka3zoB 3ammT w OJOKHPOBOK OMEPATOP HMEET BO3MOKHOCTH, KOHTPOIHPYS
3HAUEHUsl TEXHOJIOTMYECKOTO MapameTpa, Mo KOTOpOMY cpabaThiBaja OTKa3aBIlas 3alluTa WA
OJIOKMPOBKA, TUCTAHIIMOHHO BO3/ICHCTBOBATh HA TPEOYEMBIN UCTIOJIHUTEIbHBIH MEXaHU3M.

10.4.4 Ananu3 npoexkra

10.4.4.1 IToxa3zareJn HATEKHOCTH CUCTEMBI
HOKaBaTCJ'II/I HaICKHOCTHU OCHOBHOI'O O60pyI[OBaHI/I$I CHUCTCMBI.

Koaddunment roroBHOCTH He MeHee 0,995.
KoaduuneHT TeXHUYECKOTro UCII0Ib30BaHMS He meHee 0,95.
Hapabotka Ha 0TKa3, 4acoB

(c yueTom BpeMEHHU HaXO0XJIEHUS B PE3EPBE) He menee 50000.
JlonyCTUMBIN CPOK COXPaHIEMOCTH

710 BBOJIa B 9KCILTyaTallnio, MeC. 60

Cpennee BpeMs 10 BOCCTAaHOBJIEHUS, Y. He Ooitee 50
Ha3znaueHHbIi cpok ciykOBbl, JIeT 50

Cpennuil cayx0bl MEXy KallUTAIbHBIMU PEMOHTaMHU
(mpomoIKUTENBHOCTBIO 10 40 CyTOK), €T HE MeHee 8



10.4.4.2 HopmaabHasi »JKcIUIyaTanus, (YHKIHOHUMPOBAHHME TMIPH OTKA3aXx,
¢pynknuonuposanue mnpu IIA, ¢PyHKHHOHMpPOBaAHHME TNPU  BHEHMIHUX

BO3/1eMCTBUAX

B pexxuMax HOpMaJbHOH IKCIUTyaTalliM CHCTEMa TPHU MYyCKEe M PacXOJIAKMBAHUU CHUCTEMa
o0ecrieynBaeT MoAayy MUTATEILHONW BOJIBI B MAPOTCHEPATOPHI C TpeOyeMbIM pacxoaoM. B pexume
pabOThl Ha MOIIHOCTH CHUCTEMa HAXOJWUTCS B PEKHME OXUIAHUS B COCTOSHUM TOTOBHOCTH K
pabore.

B pexumax MpoeKkTHBIX aBapuii padoTa CUCTEMbI BCIIOMOTATEIILHOW MUTATEIBHON BOJIBI HE
TpeOyercs.

3ammTa OT BO3JCHCTBUS CTPYH, MOMAJaHUs JETSIUX NPEAMETOB M YIAPHBIX BOIH
o0ecrieynBaeTcsi KOMIOHOBOYHBIMH penleHusAsMU. CrcTema BBIOJHIET 3aJaHHble (YHKIMHM TPH
YCIIOBHH COXPaHEHHS [IEIOCTHOCTU M 00ECTICUEHHSI AICKTPOITUTAHHUS DIIEMEHTOB CUCTEMBI.

Ob6opynoBanue cuctemsbl paccuntano Ha [13 6 6amnos u MP3 7 6amios.

10.4.5 BruiBoabl

Cucrema COOTBCTCTBYCT IIPEABABIACMBIM K HEN Tpe6OB8.HI/I$IM nu HTI[ 10 6C3OH8.CHOCTI/I. nu
oOecrieunBaeT HaJEKHOE BBIIOJHEHHE CBOMX (YHKIUH BO BCEX NPENYCMOTPEHHBIX IPOEKTOM
pPEKUMax.

10.5 Cucrema cOpoca mapa M3 BTOPOr0 KOHTYPa B KOHJACHCATOPbI TYPOMHBI
(MAN)

10.5.1 IIpoeKkTHBIE OCHOBBI

10.5.1.1 HaznayeHnue U QyHKIUH CHCTEMbI

Cucrema cOpoca mapa W3 BTOpPOrOo KOHTypa B KoHjaeHcaTopsl TypOunbsl (MAN)
npeJHa3HayeHa Jist:

- cOpoca mapa U3 MaporeHepaTopoB B  KOHJEHCATOpPbl  TypOMHBI  uYepes3
ObICTpOACHCTBYIONINE pPEIYKIMOHHbIE KiamaHbl cOpoca mapa B KoHzaeHcaTopwsl (BPY-K) npu
MyCKax, OCTaHOBAaX 0JOKa M HaYaJIbHOM Harpy>KeHUHU TYpOUHBI.

- cOpoca mapa mpu pe3KHX cOpocax DIIIEKTPUUECKOW MOIIHOCTU OJIOKa, C TEJbI0
OPEJOTBPALIEHUs 4pPEe3MEpPHOro pOCTa JaBJIEHUS B IAporeHeparopax, MPUBOJAIIETO K
cpabaTbiBanui0 BPY-A nnu npenoxpaHuTenbHbIX KIIAlIaHOB;

- cOpoca mapa U3 MaporeHepaTopoB B PEeXMMAaX PacXoaKUBaHUS PEaKTOpa C 33aJaHHOM
CKOPOCTBIO.

10.5.1.2 IIpuHIUNBI IPOEKTUPOBAHUS

[IpoekTupoBaHuE CUCTEMBI BBHINOIHAIOCH HA OCHOBE CJIEIYIOIIMX OCHOBHBIX MPUHIIMIIOB:

- mpu  cOpocax  Harpy3ku  TypOMHOM  HE  JIONyCKaeTcs  cpabaThiBaHHE
peIoXpaHUTENbHBIX KIamaHoB U bPY-A, uto obecneunBaercs OpicTpoaeiictBuem bPY-K;

- CHCTEMa PacXOJIaKMBAET PEAKTOPHYIO YCTAHOBKY /10 YPOBHSI TEMIIEpaTyphl B MIEPBOM
KOHTYpE, TP KOTOPOM BO3MOXHO BKJIFOUEHHUE CUCTEMBI PACXOJIAKUBAHUS Yepe3 MEepPBbIA KOHTYD;

- CUCTEMOM MOJAEepKUBACTCSI CTAa0MIIbHOE JIaBJIEHHE CBEXKEro mapa B peKMMax Iycka U
cOpOCOB HArpY3KU W CHUXKATHCS JAaBJICHUE MO 33JaHHOMY TpaduKy B PeKHMMax PacXoNaKMBAHH
peaxTopa;

- obecrnieunBaeTcs 3akpbiTHe KianmaHoB bPY-K mpu geiictBum 3amuT u mpu motepe
AIEKTPOIUTAHUS COOCTBEHHBIX HYX]I.

10.5.2 IIpoekT cucTremMbl

10.5.2.1 Onucanue UCNOJIb3yeMbIX MATEPHAJIOB

Br16op MaTepuanaoB RJIIEMEHTOB CHUCTEMBI OCYIIECTBISIETCS C Y4eTOM TpeOyembix (pu3uKo-
MEXaHWYECKUX XapaKTePHCTUK, TEXHOJOTHYHOCTH, CBAapUBAEMOCTH, a TaKkKe CIOCOOHOCTH
paboTaTh B YCIOBHSIX MPOEKTHBIX XapaKTEPHCTUK paboueill cpeipl, a NpU HEOOXOAUMOCTH, B
YCIIOBUSX IPUMEHECHHUS Ie3aKTHBUPYIOIINX PACTBOPOB, B TEUEHUE BCETO CPOKA CITYKOBI.

[Tpu BbIOOpE KOHCTPYKIIMOHHBIX MAaTEPUAIIOB YUUTBIBAIOTCS CIENYIOIINE PaKTOPHI:



- BOJHO-XMMHYECKUH peKUM paboueil cpelibl M ero BIUSHUE Ha KOPPO3HOHHO-3PO3UOHHOE
pa3pylieHne KOHCTPYKIIMOHHBIX MAaTEPUAIIOB;

- Harpy3Ku OT IapameTpoB pabodyeil cpebl;

- TPUTOJHOCTh TEXHOJOTHH JJisi M3TOTOBJIICHUS O0OpyHOBaHUS U TPyOONpPOBOAOB O3
neheKTOB U B COOTBETCTBUU C TPEOOBAHUSIMU TEXHUUECKUX YCIOBUU.

Ha ocHoBanmm 3TOrO, B KaueCTBE MaTepuala MPUHATA yriepoaucTras craib Mapku Craib
20, 15I'C. Bce coenrHeHus CBapHBIE.

10.5.2.2 Pa3menieHne OCHOBHBIX 3JIEMEHTOB 000pYy/A0BaHUS
O6opynoBanue U TPyOOIIPOBOABI CHCTEMBI pacoiaratoTcs B 31anuu Typounsl (UMA).
Kinamansl BPY-K ycranaBiauBarotcs B HenocpenctBenHon Onm3octu k [{H/I, Ha oTmeTke
7,800 M. Bce obopynoBanue maciocucteMbl perynupoBanus BPY-K pacnonosxkeHo B oTaenbHOM
noMemennn  Ha  otMerke 0,000 M. DnemeHThl  ympaBieHus — kianaHaMmu — bPY-K
ANEKTPOTUApaBINUecKue nmpeodpazoparenn-cymmaropsl (JITI-C), ycTaHaBIuBaOTCS B MAIlIMHHOM
3ajie B BO3MOXKHOM Om3octu ot kinanaHoB bPY-K.

10.5.3 YnpasJiieHre 1 KOHTPOJIb pad0Thl CUCTEMbI

10.5.3.1 IIpeaesnl u yc10BUs 0€30MACHOM IKCIIyaTAUUKA

OTka3el ¥ HapymieHHs B PabOTE CUCTEMBI HE NPUBOMAT K MPEBBIIICHUIO TPEACTIOB H
yCIIOBUI 0€301MacHO SKCIUTyaTaluu O6JI10Ka.

DKcIuTyaTalnoOHHBIMU TipeaeramMu padoTsl cucrembl MAN sBisiroTCs:

- nasnenue B ['TIK 7,3+0,05 MIIa (otkpeite bPY-K);

- 3ajanue i noanepkanus aasienus B ['TIK 6,9+0,1 MIla (pa3orp/noasem P);

- nasnenue B ['TIK 6,82 MIla (3akpeitue bPY-K)

- nasiienue B ['TIK 0,23 MIla (pacxomnax/copoc P);

- JaBJICHHE B OJIHOM M3 KOPITyCOB KOHJeHcaTopa 6onee munyc 50 klla.
10.5.3.2 [eiicTBusi onmeparopa

B ciydae 0Tka30B 3amUT M OJIOKMPOBOK OMEpPATOpP HMMEET BO3MOXKHOCTH, KOHTPOIHUPYS
3HAUEHUsl TEXHOJIOTMYECKOTO MapameTpa, MO KOTOpoMy cpabaThiBalla OTKa3aBIlas 3alllUTa WM
OJIOKMPOBKA, TUCTAHIIMOHHO BO3/IEHCTBOBATH HA TPEOYEMBIN UCTIOJIHUTEIbHBIN MEXaHU3M.

10.5.4 Ananu3 npoekra

10.5.4.1 IToxa3zaren HATEKHOCTH CHCTEMBI
Tlokazarenu Hanexuoctu bPY-K:

BBP (BeposiTHOCTH 0€30TKa3HOM pabOTHI) He meHee 0,996.
Koaddunment roroBHOCTH He MeHee 0,999.
KoadpuuneHT TeXHUYECKOTr0 UCII0Ib30BaAHMS He meHee 0,95
HapaboTka 1o oTkasa, yacos He MeHee 15000.
Ha3naueHHBIH CpOK CITykKOBI:

KOPITYCHBIX JIeTaJIeH, JIeT 50

BBIEMHBIX YacTel U KOMIUIEKTYIOIINX U3/EIHM, JIeT or 10 no 15
Haznauennslit pecypc, 4 440 000
Cpenuss HapaOOTKa Ha OTKa3, HE MEHee, U 70 000
[TpoexTHBIH cpok ciykObI B TeueHHe S0 JIeT, 4acoB 300000

Cpok city>x0bl MEXy KalTUTAIbHBIMH PEMOHTaMH, JIET He MeHee §

10.5.4.2 HopmaabHasa »J3kcmiyaranus, (YHKIUOHHPOBaHHE MPH OTKAa3ax,
¢pynkuuonuposanue mnpu IIA, ¢PyHKOHOHMpPOBaAaHHME TNPU  BHEHMIHUX

BO3/1eMCTBUAX

B pexumax HOpMaigbHOW OKCIUTyaTallud NpU TYCKE U pacXojakKMBaHUU CHCTEMaA
obOecrieunBaeT M3MEHEHHE TEMIIEpaTyphl BTOPOTO KOHTypa C 3aJlaHHOW CKOpOCThI0. B pexume
paboThl O0ka Ha MomHOcTH KianaHbl bPY-K 3akpeitel. Perymstop BPY-K nactpoen Ha pexum
«moanepx P/T», B COOTBETCTBUH CO CTATHUECKOW XapaKTEPUCTHKOM.

B pexumax mpoekTHBIX aBapuii paboTa cUCTeMBbI Oaiiraca TypOHMHBI He TpeOyeTcs.

O6opynoBanue, pa3MeNIeHHOE B 3JaHUH TYpOUHBI, 3alIUIICHO OT BHEIIHUX BO3JECHCTBUN U
paccuntano Ha [13 6 6amioB u MP3 7 Gamnos.



3amuTa OT BO3JCWUCTBUA CTPYW, MOMaJaHUs JIETSANIMX TPEAMETOB M YAapOB BOJH
o0ecrieynBaeTcsi KOMIOHOBOYHBIMHU penieHusAMU. Crctema BBIIOJHIET 3a/JaHHble (QYHKIMHM TPH
YCJIOBHH COXPAHEHHS IIEJIOCTHOCTH M 00€CIICUEHUS AICKTPOITUTAHKS JIEMEHTOB CHCTEMBI.

10.5.5 BeiBoabI

Cucrema COOTBETCTBYET MPEABSBIIEMBIM K Hell TpeboBanusM n HTJ] mo Ge3omacHOCTH. H
oOecrieunBaeT HaJEKHOE BBHINOJHEHHE CBOUX (YHKIUH BO BCEX MPEAYCMOTPEHHBIX MPOEKTOM
pexuMax.

10.6 Cuctema 321U THI BTOPOI0 KOHTYPA OT NpPeBbIICHUS JABJICHUSA
10.6.1 IIpoeKkTHBIE OCHOBBI

10.6.1.1 Haznavyenue u QyHKIIMUA CUCTEMBI

Cucrema 3alUTEI BTOPOTO KOHTYpa OT IPCBBIIICHHA MOAaBJICHUA MIp€AHazHauCHa JIAd
NPENOTBPAILICHUS TPEBBIIIEHNS NABJICHUS B IAPOrE€HEPATOpax M IAPONPOBOAAX CBEKETO Iapa
CBCPX I[OHyCTHMOﬁ BCIIMYHNHBI.

B peKUMax HOpMaJIbHOﬁ SKCINTyaTalluu CUCTEMa 3alllMTbhl OT HNPCBBLIIICHHUA aBJICHUA HC
(1)YHKI_II/IOHI/IpyeT W HaxoAauTCsa B COCTOAHHH OXHAAHUA, IIPOXOAS IICPHUOJHYCCKHUC IIPOBCPKU H
HCIIBITAHUA  COITIACHO  PCriIaMCHTY INCPHUOANYCCKUX IPOBEPOK U OHpO6OBaHI/I$I CHUCTEM
0€301acHOCTH.

Cucrema 3allUTBI OT IPCBLIMICHUSA OABJICHUA IMPEAHA3HAYCHA JIA pa6OTI)I B PpCKHUMax
HapyI_HeHI/Iﬁ HOpMB.J'IBHOfI IKCILTyaTalluud MW IPOCKTHBIX aBaApHAX, COIIPOBOXAAOIINUXCA POCTOM
JaBJICHUS B IIapoOreHeparopax CBCPX JOIMYCTHUMOTIO.

10.6.1.2 IIpuHIUNBI IPOEKTUPOBAHUS

Kputepruem BBIOTHEHUS CUCTEMON CBOMX (PYHKUIMH sBIseTCS 0oOecredyeHHue CIeIyrOIINX
TpeOoBaHUI:

- He JOIyCKaThb pOCTa JaBJEHHUS B IaporeHepaTropax B aBapHIHBIX peXHMax BbIIIE
9,0 MIla;

- UITY MI'" nomxHbl cpabaThIBaTh U MPU OTCYTCTBUHU HJIEKTPOIUTAHUS;

- o0ecneunTh 3alUTy BTOPOTO KOHTYpa OT pocTa JaBJIEHUSI B MaporeHepaTope CBEpX
JOTYCTUMOTO TIpH HepaboTarorieit bPY-K;

- BPY-A u UITY III' nomxHb! OBITH BEIOPAHBI C yU€TOM pabOThl HA APOBOASIHON CMECU
U BOJIE.

KoHTposIb 32 COCTOSSHMEM CHCTEMBI, a TAK)KE YIpPAaBJIEHUE €10 B cllydyae HEeoOXOIUMOCTU
ocymectBisaroTcsa Ha BITY u PITY.

[Ipy NpOEKTUPOBAHUM CHUCTEMBl YUUTHIBAIUCH CIEIYIOIMIME MPUHIMIBI OOecCreueHus
0€30I1aCHOCTH:

- [PUHIMI €JUHUYHOTO 0TKAa3a;

- IPUHLMI PE3EPBUPOBAHUS;

- TNPUHIMI pa3JesIeHus;

- TIPUHIMI aBTOMaTHYECKOTO BKIIIOYEHUS B paboTy.

Ipunyun edunuyno2o omkasa

Cucrema 3amUTBl BTOPOTO KOHTYpa OT IPEBBILEHUS AABJIECHUS  JOJDKHA BBIOJIHATH
3aJjaHHbIe (DYHKIUU MIPH JIFOOOM MCXOJHOM COOBITUH aBapUH C HAJIO)KEHHUEM OJIHOTO HE3aBHCHMOTO
OT MCXOJHOr0 COOBITHSI OTKa3a JI0OOr0 aKTUBHOTO WJIM MACCHBHOIO, UMEIOIIET0 MEXaHHYECKHe
JIBUKYIIMECS] YacTH JJIEMEHTa, WM OJHOM HE3aBUCUMOW OT HCXOAHOTO COOBITHS OLIMOKH
nepconana. KonmnuectBo mapocOpocHsix ycrpoicts (2 UITY III' u 1 BPY-A) BeiOpano ucxoxas u3s
TpeOyeMOoro HEMpEBBIIICHHS JaBICHHUS B Maporeneparopax (B coorserctBuu ¢ 1m.207 HIT-089-15).

[Mpomycknass  cmocoOHocth  Bcex  UITY  TII' He  gomkHa  OBITh  MCHBIIE
MaponpoOU3BOAUTENBHOCTH PY  mpu  MakCMMallbHO  JOMYCTUMOW  TEIJIOBOM  MOIIHOCTH,
OIPENENEHHON YCTaBKOM Ha OCTAHOB PEAKTOPA [10 HEUTPOHHOMY IIOTOKY.

LIpunyun pezepsuposanus

B caydae oTkaza OJHOrO M3 DJIEMEHTOB CHCTEMBI, OCTaBIIMECS B pabOTe 3JIEMEHTHI
o0ecreunBaroT TpeOyeMoe HEeNPEBbILICHUE AABICHMS B TapOreHepaToOpax.

Ilpunyun pasoenenus




DeMeHTBI CUCTEMBI KaX/I0T0 KaHaja pacioyloKeHbl B CBOEM MOMEILEHUH TapOBOW KaMephl,
OTJICJICHHOM OT 3JIEMEHTOB JPYI'MX KaHaJIOB CTPOUTEJIbHBIMM KOHCTPYKUUSAMHU. CTpouTENbHbIE
KOHCTPYKLIMM pAacCUMTaHbl Ha BOCHPUATHE JIUHAMUYECKMX BO3JCHCTBMH OT paspbiBa
TpyOOIPOBOJIOB, JIETAIIUX MPEAMETOB U ceiicMuyeckoro Bo3aencTBus (MP3), a Takke ot nepenana
JIaBJIEHUs TIPU pa3pbiBe NmaponpoBooB. TakuM oOpazom, Giarozaps GusnueckoMy pasjeieHHuIo,
OTKa3 3JIEMEHTAa CUCTEMBI KaKOro-1100 KaHajla HE MOKET IPUBECTU K OTKa3y 3JIEMEHTOB CHUCTEMBI
Jpyroro KaHaia.

IIpunyun asmomamuuecko2o 6KI0YEHU 8 pabomy

Peann3oBaHo aBTOMaTHyecKoe BKJIIOUYEHHE CUCTEMbl B paboTy, He Tpelyroliee
BMEIIIATENILCTBO OMepaTopa. ABTOMAaTHYECKOE BKIIIOUEHHE CHCTEMBbI B PabOTy MPOMCXOTUT IPHU
HOBBIIIEHUH JaBJIEHUS BO BTOPOM KOHTYpE 10 YCTaBKH CpadaThIBaHUs KJIAIaHOB.

10.6.2 IIpoekT cucremsl

10.6.2.1 Onucanue uCcnoJab3yeMbIX MATEPUAJIOB

Beibop MarepuanoB 3JE€MEHTOB CHCTEMbI 3alllUThl MapOT€HEPATOPOB OT IPEBBIMICHUS
AaBJICHUSL OCYHICCTBIIICTCA C  YUCTOM Tpe6yeMLIX (bHSHKO-MeXaHI/I‘IeCKI/IX XapaKTCPHUCTHUK,
TCXHOJIOTUYHOCTH, CBAPUBACMOCTHU, a TaKKC CIIOCOOHOCTHU pa6OTaTI) B YCJIIOBHUAX ITPOCKTHBIX
XApPaKTCPHUCTHK pa6oqel71 CpEabl, a IIpHu H606XOI[I/IMOCTI/I, B  YyCJIIOBUAX  IIPUMCHCHUA
JIE€3aKTHBUPYIOIIUX PACTBOPOB, B TCUCHHE BCETO CPOKA CITYIKOBI.

Ha ocnoBanuu 9TOr0, B Ka4€CTBC OCHOBHOI'O MaTCpHalia IPpHUHATA YITICpOAUCTAas CTaJIb. Bce
[OJICOEIMHEHUS K ITApONPOBOAY CBapHBIE.

10.6.2.2 Pa3MemeHne OCHOBHBIX 3JIEMEHTOB 000PYyA10BaHUS

DJeMeHTBl CUCTEMBI Ka)KJI0I0 KaHalla pacloyio’KEeHbl B CBOEM IOMEILEHUH ITapoBOil KaMephl
UJE), oTheneHHOM OT 3JE€MEHTOB CUCTEMbI JIPYIrUX KaHAJIOB CTPOUTEIbHBIMU KOHCTPYKLMSIMH,
KOTOPbIE pacCYMTaHbl Ha BOCIPHUATHE JAWHAMHUYECKUX BO3ACUCTBHUII OT pa3phiBa TpyOONpPOBOIOB,
JETSANIUX MPEMETOB U ceiicMudeckoro Bo3nercTaus (MP3).

10.6.3 YnpasJiieHre U KOHTPOJIb Pa00ThI CUCTEMbI

10.6.3.1 IIpeaennsl 1 yca0Bus 0€30MACHON IKCILIyaTALIMA
[lpenenamu  Oe30mMacHOM AKCIUTyaTalliM CUCTEMBI 3alIMTBl BTOPOTO KOHTYpa OT
MIPEBBIIICHUS TaBJICHUSI TI0 JABJICHUIO SIBIISIIOTCS MapaMeTpsl B aponpoBoaax 9,32 Mlla, 306 °C
VYcnoBusiMu 0€301MacHOi IKCIUTyaTalliy  SBISETCS PabOTOCIIOCOOHOCTh BCEX OJJIEMEHTOB
cucTeMbl. B 1ensSX BBIBICHHS BO3MOXHBIX CKPBITBIX ~OTKa30B 9JIEMCHTOB  CHCTEMBI
IpeyCMaTPUBAIOTCS] KOMIUICKCHBIE IEPHOANYECKUE UCTIBITAHUS ITPU OCTAHOBICHHOM PEaKTope.

10.6.3.2 [leiicTBUsI omeparopa

VYnpaBiieHue 3j1eMEHTaMH, KOHTPOJIb 3a TOJOKEHUEM (COCTOSHUEM) DJIEMEHTOB, KOHTPOJIb
TEXHOJOTMYECKHX IapaMeTpoB, a Takke MpeAylpenuTenbHas W aBapuiiHas CHUTHAJIM3alUs B
nojHoM 00béMe BhiBeaeHb! Ha BITY u PITY.

PeanuzoBaHo aBTOMaTHueckoe BKJIIOYEHHE CHUCTEMBI B paboTy, He Tpelyrolee
BMEUIATEIbCTBA OIEpPaToOpa, IPHU MOBBIIEHUM [JaBICHHUS BO BTOPOM KOHTYpE [0 YCTaBOK
cpabaThIBaHUS MAPOCOPOCHBIX YCTPOMCTB M IUcTaHIMOHHOE (omepaTopom) ¢ BITY umu PITY, npu
3TOM aBTOMATUUYECKOE YIPABIECHUE UMEET IPUOPUTET.

CpabarpiBaHME KOMIIOHEHTOB CHCTEMBbI 3alllUThl BTOPOrO KOHTypa OT TPEBBIIICHUS
JIABJICHUS] TPOUCXOIUT OT CUCTEMbI 3aIIUTHl CTAHLUHU, OJHOBPEMEHHO OJOKHUpYETCS PpydHOE
yIpaBJIEHUE ONIEPATOPOM Ha BpeMs BO3JEICTBUS CUTHAIA.

10.6.4 Ananu3 nmpoekrta

10.6.4.1 Iloxa3aTe 11 HAIEKHOCTH CUCTEMbI

BepositHOCTh  6€30TKa3HON pabOTHl 3a TEpHOJ A0 KaNUTAIbHOTO PEMOHTAa KIIANaHOB,
BXOJISIIIMX B COCTaB cUCTeMbl He HIke 0,995 B TeueHHe YeThIpexJIeTHEro mepuoaa u 25 pabouymnx
LIUKJIOB.

[TonHble pe3ynbTaThl MOJEIMPOBAHUS U pacyeTa HAJIEKHOCTH, BKIIOYas TaOIUIly
Ka4C€CTBCHHOI'O aHallu3a, JaHHBbIC IIO0 HAaACKHOCTH O60pYI[OBaHI/ISI, ACPEBbs OTKA30B, IMNCPCYHU
Han0oJiee 3HAYMMBIX MUHUMAJIbHBIX cedueHHni oTkazoB (MCO) nmpuBeAcHBI B JOKYMEHTE «AHAIU3
HajexxHocTu cuctembl cBexkero napa (LBA)» BLR1.B.110.1.&& & &&&.LBA&&.022.YA.0001.



Pesynbrathl pacuera 6e30Tka3HOCTH cucTeMbl i GyHkimu "COpoc mapa B armocdepy npu
aBapUITHOM pacxXoJiaKMBaHUM OJIoKa"

PacyeTbl MpOBOIMIIMCH C YUETOM HEIIPEPHIBHOM PabOThI CUCTEMBI B TeUeHHE 1 CYTOK.

Pacuetnl BCPOATHOCTU OTKa3a INPOBOAUIIMCH C HCIIOJB30BAHUCM KPUTCPUA OT6paCBIBaHI/ISI
1,00E-15.

OrieHEeHHOE CpeHee 3HAUCHUE BEPOSITHOCTH OTKa3a CHCTEMbI HA BBINIOJHEHHUE TpeOyemoi
(GYHKIIMHA COCTABUIIO 2.63E-03.

Huxnss rpanuna (5 %) 8.53E-04

Menuauna 2.20E-03

Bepxustst rpannma (95%) 5,96E-03
10.6.4.2 HopmaabHasi »JKcIUIyaTanus, (YHKIHOHUMPOBAHHME TMPH OTKA3aX,
¢pynknuonuposanue mnpu IIA, ¢PyHKHHOHMpPOBaAHHME TNPU  BHEHMIHUX

BO31€HCTBUAX

B pexumax HOpManbHOM 3KCIUIyaTallud CHCTEMa 3allUuThl BTOPOrO KOHTypa OT
MIPEBBILLICHUS JABJICHUS HAXOJUTCS B PEKUME OKUJIAHUS U ITPOXOUT MEPUOJUYECKUE TPOBEPKH.

B pexunmax HapylieHHsT HOPMaJbHBIX YCJIOBUM JKCIUlyaTalldd W aBapUUHBIX PEXKHUMAX,
MPHUBOJIANINX K TIOBBIIICHHUIO JABJICHHUS BO BTOPOM KOHTYpPE JIO0 YCTABOK CPaOaThIBAHUS AJIEMEHTOB
CHUCTEMBbI 3alllUThl BTOPOTO KOHTypa OT MPEBBILICHUS [aBJICHUS MPOUCXOAUT OTKPBITHUE
COOTBETCTBYIOIIUX O3JIEMEHTOB CHCTEMBI. WX TpOMyCKHas CHOCOOHOCTh H TpeOOBaHUS K
OBICTPOJICHCTBUIO OOECIIEYMBAIOT HEIPEBBIIICHHE Oojiee yeM Ha 15% oT pacueTHOro naBlICHHS B
cootrBercTBuH ¢ 1. 206 HIT-089-15.

Cucrema 3amuThl BTOPOr0 KOHTYpa OT MPEBBILICHUS TaBJICHHs CIIOCOOHA BBIMOIHITH BCE
CBOM (DYHKIIMH MPU BHEIIHUX BO3JIEUCTBUSIX, IPUHATHIX JUIsl JAHHOTO MPOCKTA.

Cucrema 3allMilleHa OT BHEUIHUX BO3JECUCTBUM, CTUXUNHBIX SIBICHUMN: 3€MJIETPSICEHUH,
yparaHoB, HaBOJIHEHUH, SIKCTPEMaIbHBIX TEMIIEPATYD.

3ammMra OT BO3ACHCTBUS CTpPYyW, MONAJaHus JETAUMX MPEeIMETOB U YAApOB BOJH
obecreunBaeTcsi KOMIIOHOBOYHBIMH pemeHus MU, O00py0BaHHUE CHCTEMBI OTHOCUTCSA K TIEPBOM
KaTEropuu CEMCMOCTOMKOCTH M BBIIEPKUBACT MAKCUMAaJIbHOE IIPOEKTHOE 3emileTpsiceHue. Bcee
obopynoBaHue W TPyOOMPOBOJBI CHUCTEMBl Pa3MEIICHbl B IOMEIIEHUSX TIEPBOM KaTErOpHUH
CEHCMOCTOMKOCTH.

10.6.5 BbiBoabI

Cucrema COOTBETCTBYET MpeabsiBisieMbIM K Hel TpeboBanusimM 1 HT/] mo Ge3omacHocTu. u
oOecrieunBaeT HaJEKHOE BBIMIOJHEHHE CBOMX (YHKIUN BO BCEX NPEIYCMOTPEHHBIX MPOEKTOM
pexKUMax.

10.7 Cucrema noanuTku BToporo kourypa (LCU)
10.7.1 IIpoeKTHBIE OCHOBBI

10.7.1.1 Ha3znayeHue U QyHKIUHM CHCTEMbI

Cucrema nonnutku Broporo koutypa (LCU) npennazHaueHa aj1si BHIIOTHEHUS CIETYIOIINUX
byHKIHA:

- [ojaya TOJNUTOYHOM BOJIBI Ha TOANUTKY OJIOKAa B pEXHUME HOPMaJbHOM
JKCIUTyaTallH;

- [ojaya MOJANUTOYHON BOJBI HA aBapUITHYIO MOANUTKY OJI0Ka;

- 3al0JHEHHE CUCTEM IIEPBOT0 M BTOPOT0 KOHTYPOB Iepe1 MycKoM OJI0Ka;

- TOANHKTKA NMPOMKOHTYPOB CHCTEM OXJIAXKICHHS OTBETCTBEHHBIX M HEOTBETCTBEHHBIX
noTpeOuTenei;

- TOANMTKA BCIIOMOTATENbHBIX CHCTEM IIEPBOrO KOHTYpa M CIHELBOJOOYUCTKH 4Yepes
cucremy KBC-2;

- 1ojaya NOJIUTOYHOM BOJbI HAa MPOMBIBKY (DUIBTPOB CHCTEMBI OUUCTKU KOHAEHCATA U
poYrX MOTpeduTenei;

- XpaHEHHE U 1Mojjada 00ECCOICHHON BOBI K CHCTEME aBapUITHOW MUTATEILHON BOJIBI;

- Tojava IMOANUTOYHON BOJBI HA PE3EPBHYIO U OJIOYHYIO AU3EIBHYIO JIEKTPOCTAHIIUIO.



- obecrieueHrne MOANMUTKY OakoB aBapuiiHoro otBoja Tera CIIOT B pexxume morepu
BCEX UCTOYHUKOB IMIEPEMEHHOT0 TOKa Oojiee 24 Jacos.

- obecrieyeHre MOAMUTKH TOIUIMBHOIO OacceiiHa B peXUME MOTEPU BCEX HCTOUHUKOB
NEPEMEHHOTO TOKa OoJiee 8 4acoB.

10.7.1.2 IIpuHI MBI TPOEKTHPOBAHUS

B pexxumax HOpMalIbHOI KCIUTyaTalliy CUCTEMa MOANUTOYHOM BOIbI 00eCIeUnBaeT:

- HOpPMaJIbHOE BOCIIOJHEHHE TIOTeph BTOPOrO KOHTypa B KosmdectBe a0 1 %
HOMMHAJILHOM MTPOU3BOIUTENILHOCTH MTapOreHEPaTOPOB;

- aBapuiiHyI0 TMOJIMUTKY B Jea’parop TypOOycTaHOBKM B KojuuectBe 4-5%
HOMMHAJILHOM MTPOU3BOIUTENILHOCTH MTapOreHEPaTOPOB;

- 3anonnenue 6akos CIIOT.

Cucrema MOANMUTOYHOM BOJIBI OCYIIECTBIISIET XpaHEHHE 00€CCOIEHHOM BOIbI, HEOOXOAUMOMN
1utst okcruryaraiua ADC Bo BCeX pekUMax padOThI.

Jliia obecriedeHust GYHKIMI MPU HOPMAIBHOM SKCIUTyaTallud CUCTEMa BKJIIOYAeT J1Ba Oaka
XpaHEHHs 00ECCONCHHOM BOIBI eMKocThio 700 M® kasmerit LCUO2, 03 BB001, nprem moxmuTka
0JI0Ka OCYIIECTBIIACTCS TAKUM 00pa30oM, YTOOBI HEUCIIONIb3yEeMbIil CyMMapHBI 00beM BOJBI B ABYX
Gakax Obu1 He Mmenee 700 M°. JlaHHBI 0OGBEM MOXKET OBITH HCIIONB30BAH JUIS YBEJIIMYECHHUS
MPOJOHKUTEILHOCTH OJACpKAHMS 0JI0Ka B «TOpsiUeM» pe3epBe MPHU 3aMPOCKTHBIX aBAPHUSIX.

s obecrieuenuss pyHKIMNA CHUCTEMBI aBapUHHOW MUTATEIIEHON BOJBI CUCTEMa BKJIFOYACT
nBa 0aka XpaHEHHUs 00ECCOJEHHON BOABI eMKOoCThio 700 M kaxnaei LCUOL, 04 BB001. Takum
00pa3oM, HEHCIIOIb3yeMbIH CyMMapHBI 00BEM BOJBI B ABYX Oakax cocraBisieT He meHee 1400 M.
BreiBon u3 paboThl ykazaHHBIX 0akoB Ipu paboTe O0Ka HAa MOIIHOCTH HE aomyckaercs. baku
MOCTOSIHHO 3ar0JIHEHBI BOJOM M MOJKJIKOYEHBI K HACOCAM CUCTEMbI aBapUMHON MUTATEIbHOW BOJIbI
Ha CiIy4ail BO3HUKHOBEHHS HUCXOIHOTO COOBITHS, Tpelyromero paboThl CHCTEMBbI aBapUWHOMN
MATATEIBLHON BOJIBI.

OOm1ast eMKoCTh 0AaKOB ONpeAeNsIeTcss UCXO/ U3 oOecleyeHus 3amnaca 00ecCoIeHHOM BOJIbI
JUISL OTHOTO U3 CIEIYIOMINX PEKUMOB!

- OTBOJ] OCTaTOYHBIX TEIIOBBIJEIIEHUN U pacXOJaKMBaHNUE PEaKTOPHON yCTaHOBKHU Ha
[IapOBOM DTaIle CO CKOPOCThIO He Gostee 30 °C/u 10 Tmepexoja Ha pacXoslaKUBaHUE Yepe3 TEPBBIit
KOHTYD;

- nojjepkaHue 0J0Ka B «rOpsiueM» pe3epBe B TeUEHUE HE MeHee 24 4acoB.

B pexume moTepu BceX HMCTOYHHMKOB TIEPEMEHHOTO TokKa Oolee 8 dYacoB cucTeMa
obecreunBaeT 1mojjauy BOJbI Ha MOAMUTKY TOILTMBHOTO OacceiHa.

B pexume moTrepum BceX HCTOYHHMKOB MEPEMEHHOro Toka Ooyiee 24 dYacoB cHCTEMa
obecrieunBaet nmojavy Bojsl Ha moanuTKy 6ako CITOT.

Bo Bcex 6akax mojjiep>KuBaeTcs 3aJaHHas TeMIeparypa o0eccoieHHOW BOJbI OT mitoc 20
1o oc 25 °C.

10.7.2 IIpoekT cucreMbl

10.7.2.1 Onucanue UCNOJIb3yeMbIX MATEPHATIOB

BLI60p MaTCpraJIOB DJICMCHTOB CUCTCMBI IMOAINUTKU BTOPOI'O KOHTYpA OCYIICCTBIISICTCA C
y4eToM TpeOyeMbIX (U3UKO-MEXaHHUUYECKUX XapaKTEPUCTUK, TEXHOJIOIMYHOCTH, CBAPUBAEMOCTH, a
TakKe CIIOCOOHOCTH pa6OTaTL B YCJIOBHUAX IMPOCKTHBIX XaPAKTCPUCTHUK pa6oqel71 Cpcabl, a IMpu
HeO6XOJII/IMOCTI/I, B YCJIOBHAX IMPUMCEHCHUA NC3AKTHUBUPYIOIINX PACTBOPOB, B TCUCHNE BCETO CPOKa
CITYKOBI.

Ha ocHOBanun 9TOro, B Ka4€CTBE OCHOBHOT'O MaT€purajia NpruHATa HCPXKaBCrOIlasa CTallb. Bce
COCAMHCHUA CBAPHBIC.

10.7.2.2 Pa3MenieHrne OCHOBHBIX 3JIEMEHTOB 000PYA10BAHUA

Cucrema MOAMUTKA BTOPOTO KOHTYpa pa3merniaetcs B 3qanuu Typounsl (UMA) u mapoBoit
kamepe (UJE).

B 31anmu TypOUHBI pa3MelieHbl y3JIbl PETYIUPOBAHNS HOPMAJILHON U aBapUWHON TTOAUTKA
OJ0Ka.

B mapoBoii kamepe pa3mMenieHbl 0aku 3amaca 00€CCOJIGHHOW BOJBI, HACOCHI MOAMUTOYHON
BO/Ibl, aBaApUIHBIE HACOCHI MIOAMUTOYHON BOJIBI.



10.7.3 YnpasJieHHe ¥ KOHTPOJIb Pa00ThI CHCTEMbI

10.7.3.1 IIpeaesnl u ycJ10BUS 0€30MACHOM IKCIIyaTANUK

OTka3el ¥ HapylIeHUs B PabOTE CUCTEMBbI HE NPUBOMAT K TPEBBINICHUIO TPEACIOB H
YCIIOBUH 0€30IMacHOM IKCIUTyaTaluu OJI0Ka.

DKCIuTyaTalluOHHBIMU TIpenenaMu padoTsl cuctembl LCU sBrsiroTCs:

- TpeAenbHBbIC 3HAYEHUS MapaMeTpoB B paboyeil 30He HACOCOB CHCTEMBI (IJI1 HACOCOB
LCU05,06AP001 — H=45-62,5 m, Q=20-120 m%/u; LCUO7,08AP001 — H=113-133 m, Q=30-220
M/4);

- TpeAenbHBbIE 3HAYCHUS TEMIEPaTypbl MOANIMITHUKOB HAcoCcOB (1  HAcoOCOB
LCUO05,06AP001 90 °C; LCUO07(08)AP001 — 80 °C);

- npeeabHble 3HaUEHUs 1aBieHus Ha Bcace HacocoB 0,08-0,18 Mlla;

- TpeaenbHBIC 3HAUCHHS YPOBHs B Oakax 3amaca obecconenHoii Boasl 0,3-10,65 m.
10.7.3.2 [leiicTBus onmepaTopa

B ciydae oTka30B 3amuT M OJIOKUPOBOK OMNEPATOP HMMEET BO3MOXKHOCTh, KOHTPOJIHAPYS
3HAYCHHUS TEXHOJOTHUYECKOTO Mapamerpa, Mo KOTOpOMY cpadarblBajla OTKa3aBIIas 3alluTa WA
OJIOKMPOBKA, TUCTAHITMOHHO BO3ICHCTBOBATH HA TPEOYEMbIH MCIIOJIHUTEILHBIA MEXaHHU3M.

10.7.4 Ananu3 npoexkra

10.7.4.1 Iloka3aTeJ i HAZEKHOCTH CHCTEMbI
HOKaSaTeJ'II/I HaICKHOCTHU OCHOBHOI'O O60py,I[OBaHI/I$I CHUCTCMBI.

Koadduument roropaocTr He meHee 0,995.
Koa¢hdpummeHT TeXHIYECKOTO NCTIOIB30BaHUS He menee 0,95.
HapaboTtka 10 oTka3a, yacoB He menee 50000.
Ha3znaueHHbI# cpok ciayxOBbl, €T 50

Cpoxk ciy:k0bl MEX 1y KalluTaIbHBIMU PEMOHTAMHU, JIET ~ He MeHee 12
10.7.4.2 HopmajabHasa »J3kcmiyaranusi, (yHKIUOHHPOBaHHE MPH OTKa3ax,
¢pynkunonupoBanne mnpu IIA, (YHKIHOHUPOBAHME TP  BHELIHHX

BO3/1EeMCTBUAX

B pexxuMax HOpManbHOM IKCIUTyaTallK MpU paboTe 0JI0Ka Ha MOIIHOCTH OCYIIECTBIISETCS
HOpMaJIbHAsl TOJIUTKA KOHJIEHCATOpa CO CTOPOHBI BTOPOTO KOHTypa HACOCAMH TIOITUTOYHOM
BOJIBI, 3200 BOJIBI TPOM3BOIUTCS U3 IBYX 0akoB obecconeHHoi Boasl LCUO2, 03 BBOO1.

YpoBeHb B KOHJEHCATOpPE TYpPOHWHBI TOMJICPKUBACTCS PETYIUPYIOMUM KIIAlTAHOM Ha
TpyOOIpoBOJE HOpMaTbHOUW MOAMUTKH. Kpome Toro, HacOCHl MOAMUTOYHON BOJBI OOECIIEUHMBAIOT
1o1a4qy BOJIBI HA MOAMUTKY IPOMKOHTYPOB U TPOMBIBKY (DHIIBTPOB OYMCTKH KOHJICHCATA.

ABapuitHasi TOJIMUTKA TOJAETCSI B IeadpaTop aBapUHHBIMU HACOCAMU MOANUTOYHOMN BOJIBI, B
9TOM cllydae IMOJJIep)KaHHe YPOBHSI B Jiea’dpaTope 00ECIeUHBACTCS C IMOMOIIBI0 PETYIUPYIOMIETO
KJIarlaHa Ha TPyOOIPOBO/E MOAMUTOYHOMN BOJIBI B Ica’paTop.

YacTh cucTeMBI, IpeTHA3HAYCHHAS I XPAHCHUS U 1TO1a4u 00eCCOJICHHOM BOJIBI K CHCTEME
aBapHUITHON MUTATENLHON BOJBI, HAXOAUTCA B PEXKUME OXUIaHHS (B COCTOSHHUH TOTOBHOCTH Ha
ClIy4ail BOSHUKHOBEHHUSI aBaApUH).

[Ipn HapymieHUSX HOPMAIbHBIX VYCIOBHH OJKCIUTyaTallud W TPOEKTHBIX aBapusX,
TpeOyromux paboThl CHCTEMBI aBapWWHOW mUTaTenbHON BoOmbl, cucremMa LCU oGecneumBaer
nojiaqy o0eccolieHHOM BOBI Ha Bcac aBapuitHBIX nmuTarenbHbIX HacocoB LAS10, 20, 30, 40 APOO1.

[Ipy BHEIIHWX BO3JIEHCTBUSAX CHCTEMa BBIMIOJNHSICT 3aJaHHble (YHKIMH TPU YCIOBUHU
COXpaHEHHUS LIEJIOCTHOCTU U 00ECTICUEHUS IICKTPOIUTAHUS DIIEMEHTOB CUCTEMBI.

10.7.5 BoiBoabI

Cucrema COOTBETCTBYET MpeabsBIsieMbIM K Hel TpeboBanusiM 1 HT/] mo Ge3omacHocTH. U
o0ecrieynBaeT HaJAEKHOE BBHIMOJHEHHE CBOMX (DYHKIMH BO BCEX MPEAYCMOTPEHHBIX MPOEKTOM
peXUMax.



10.8 BoagHo-XuUMH4YeCKHUil pe:KUM BTOPOr0 KOHTYpa
10.8.1 IIpoeKkTHBIE OCHOBBI

10.8.1.1 Haznayenue n QyHKIIMHA CUCTEMBI

BoaHo-xumuueckuil pexxuM BTOPOTO KOHTYpA SIBJSIETCS OJHUM U3 BaKHEHUIINX (PAKTOPOB,
obecreunBarOIINX HAICKHYIO U Oe3omacHyto dkcruryaTario ADC ¢ BBOP.

BXP BTOpOro koHTypa J10JKEH 00ecredrBaTh BHIOJHEHHE CIEAYIOMUX (PYHKIIMOHATBHBIX
TpeGoBaHuH, ¢ 1enbIo obOecnedenus 6e3onacHoctu ADC:

- MUHUMAaJbHOE  KOJMYECTBO OTJIOXKEHUH Ha  TEIJIOOOMEHHOW  IOBEPXHOCTU
naporeHepaTopa, B MPOTOYHON YaCTH TYpOMHBI U B KOHJICHCATHO-ITUTATEILHOM TPAKTE;

- [peNoTBpalllEHUE KOPPO3UOHHBIX U  KOPPO3HMOHHO-3PO3HOHHBIX  MOBPEXKIACHUIA
KOHCTPYKLIMOHHBIX MAaTE€pPHAaJOB IapOreHepaTopoB, 00OpyNOBaHHUA U TPYOOHPOBOJOB BTOPOTO
KOHTYpa.

B cootBercTBuu ¢ TpedoBanusmu HT/] BXP BTOpOro kKoHTypa M0IKEH OBITH OPraHU30BaH
TakuM 00pa3oM, yTOObI 00ECNEeUYUTh LEIOCTHOCTh TPETHEro 3aIUTHOIO Oapbepa, TO €CTh «TPaHUIl
KOHTYpa TETJIOHOCUTEIISD» (TETNIO0OMEHHBIE TPYOKH 1 KOJUIEKTOP TEINIOHOCHUTEIS MIEPBOT0 KOHTYpa
naporeHeparopa).
10.8.1.2 IIpuHIUNBI IPOEKTUPOBAHUSA

BXP BTtOporo koHTypa o0O€CHEYMBAET BBIIOJHEHUE CIEAYIOUMX (PYHKIHMOHAIBHBIX
TpeOOoBaHMi, ¢ 1eNbI0 o0ecniedeHus: oezonacHoctr ADC:

- MHHMMQJIbHOE KOJHMYECTBO OTJIOXEHHH Ha  TEIUIOOOMEHHOH  IOBEPXHOCTH
naporeHepaTopa, B IpOTOYHOM YacTH TYpOUHBI U B KOHACHCATHO-IIUTATEILHOM TPAKTE;

- TpPEAOTBpAIlCHWE KOPPO3MOHHBIX M  KOPPO3UOHHO-IPO3MOHHBIX  ITOBPEXKICHUI
KOHCTPYKIIMOHHBIX MAaTE€pUAIOB IaporeHepaToOpoB, OOOpPYAOBaHUS U TPYOOMPOBOIOB BTOPOTO
KOHTYpa.

10.8.2 BuiBoabI

KauecTBeHHbIl aHanu3 mpoekTa nojaepkanuss BXP mokaspiBaeT, 4To OH yIOBIIETBOPSET
IpEeIbABISIEMbIM HOPMATUBHBIMU JOKYMEHTaMH TPeOOBaHHUAM IO O€30IacHOCTH U OOEeCcreunBaeT
BBINIOJITHEHUE CBOMX (YHKIMH BO BCEX pEXHMax paboTel »Heprodmoka. OTCTymIeHWi oT
HOpMaTI/IBHO-TeXHI/I‘ICCKOI\/’I JAOKYMCHTAIMX HET.

BXP BTOpOro KOHTYpa M CHCTEMBI €ro MOJIEPKAHUS COOTBETCTBYIOT MPEIbSBISIEMBIM K
HuM TpedoBanusm u HT/] no 6e3onacHocTH.

10.9 Cucrema o0e3:xesie3uBaHUs U 00€CCOJMBAHNSA KOHAEHCATA TYPOUHBI
10.9.1 IIpoeKkTHBIE OCHOBBI

10.9.1.1 HaznayeHnue u QyHKIUM CHCTEMbI

Cucrema ob6e3xene3nBanus U odbecconrBanus KoHaeHcara Typouns! (LDF) npeanasznauena
JUIs o0ecriedeHrss HOPMHUPYEMOIo KadecTBa KOHJEHCaTa, MHUTATENIbHOW M IMPOAYBOYHOW BOJIBI
naporeneparopa (I1I).

Oyukuusimu cuctemsl LDF sBnsietcst:

- oyHWCcTKa TypOWHHOTO KOHIeHcara Ha H-KaTHOHUTHBIX QWIBTPaX OT MPOIYKTOB
KOPPO3HMH ¥ OCHOBHBIX KATHOHHBIX IIPUMECEH;

- OYHCTKa TYpOMHHOTO KOHJeHcara B (QuibTpax cmemanHoro neictBus (PCJ) ot
WOHHBIX IIPUMECEN.

10.9.1.2 IIpuHIUNBI IPOEKTUPOBAHUSA

B ocnoBy mnpoektupoBanusi cucrembl LDF monoxeHo BeimomHeHune Bcex TpeOoBaHUMN
HOPMATHBHOM JOKYMEHTAIlMM U oOecreueHne B PeXHMax HOPMAIBHOM AIKCIUTyaTalMu (yHKIHH,
n3510kKeHHbIX B I1. 10.9.1.1.

KoHTposip kauecTBa cpell MPeayCMOTPEH CUCTEMON aBTOMAaTHU3MPOBAHHOIO XUMHYECKOIO
koHTpoJisa (AXK) BTOporo KoHTYypa.

VYpaBneHue CHCTEMON OCYILIECTBIISIETCA C MECTHOT'O IIYHKTA YIIPABICHUS BOJOIIOATOTOBKOM
(MITY BII).

Cuctema LDF umeer snexkrpocnadxenue |l rpynmnsr HagesxxHocTy.



CucrtemMa BEHTWISIIMHM U OTOIUICHHS TOMEUICHUH, B KOTOPBIX PACIIOIOXEHO 000pyIOBaHHE
cucreMbl LDF, npomkna oOecneunBaTh MOAJEPKKY MNapaMETPOB OKPYKAIOLICH  Cpemsl,
HEOOXOAUMBIX IS pa0OTHI 000PYAOBaHUS CUCTEMBI.

10.9.2 IIpoekT cucremsl

10.9.2.1 Onucanue ucnoab3yeMbIX MaTepPUAJIOB

Br16op matepuana 060pya0BaHUs B TPYOOIIPOBOIOB OCYIIECTBIISIETCS C YUETOM TPEOYEMBIX
(1)I/I3I/IKO-MeXaHI/I‘IeCKI/IX XapaKTEPHUCTHUK, TEXHOJIOTMIYHOCTHU, CBAPUBACMOCTH, d TAKKC CIIOCOOHOCTH
paboTaTh B YCIOBHSIX MPOCKTHBIX XapaKTEPUCTUK paboUeil Cpebl B TECYCHUH BCETO CPOKA CIIYKOBI.

B kadectBe 0cHOBHOTrO Marepuana obopyaoBanus B cucteme LDF mpunsTa HepkaBeromas
cTalb. ApMaTypa BBIIIOJIHEHA W3 YIJIEPOJUCTOW W HEp)KaBeroIIed cTamu Ha (JIaHmax W MOoJ
npuBapky. TpyoomnpoBojsl cuctembl LDF BbIOTHEHBI U3 YIIIEPOAUCTON M HEP)KABEIOIICH CTaJIH,
BCC COCIMHCHUA CBAPHBIC.

10.9.2.2 Pa3MeieHne OCHOBHBIX 3JIEMEHTOB 000PYyA10BaHUS
O6opynoBaHue CUCTEMbI 00e3xKele3uBaHus U o0eccoiuBaHus KoHaeHcata Typounsl (LDF)
pacnososxeHo B 31aHuu Typounsl UMA Ha otmetke 0,000.

10.9.3 YnpasJiieHre 1 KOHTPOJIb Pa0d0ThI CUCTEMbI

10.9.3.1 IIpenensl 1 yca0Bus 0€30MACHON IKCILIyATAIUU

OTka3el ¥ HapymieHHe B pabOTe CHCTEMBI HE NPUBOMAT K MPEBBIIICHUIO TPEACTIOB H
ycI0BUHA 6€30I1acHOM 3KCIlTyaTaluu OJI0Ka.

DKCIUTyaTallMOHHBIMH TipezieniaMu paboTel cuctemsl LDF sBistroTcs:

- IpeBbILICHHE TEMIIEPATYphl KOHAEHCATa Ha BXOJie B cucteMy Bhiie 45 °C;

- mepenaj JaBieHUs Ha puibTpax-noBymkax > 0,3 Mlla;

- TIOBBIIIEHHE JaBJICHHs KOHACHCATa Ha BXoze B cuctemy >1,6 Mlla.

Konzgencar, nocrynarommii Ha OUNUCTKY, HE SBIIIETCS aKTUBHOM cpefioi. B ciyyae nmpockoka
AaKTUBHOCTH U3 IMEPBOT0 KOHTYpa BO BTOpOIl, BO3MOKHO HAKOIUIEHWE AaKTMBHOCTH B MOHUTHBIX
¢mibTpax BOY.

JUia  paavalMOHHOW 3allluThl OOCITYKMBAIOLErO IEpPCOHANa U OKpY’Kaloulel cpeabl
IIPEyCMOTPEHBI CIEAYIOINE MEPOIIPUATHSA:

- BEJEHHUE PaJUAlMOHHOIO KOHTPOJS BO3AYIIHOW Cpenibl B (PUIBTPOBOM 3ajie CUCTEMBI
OUYMCTKH KOH/ICHCATa;

- paAMalMOHHBIM KOHTPOJb OTPaOOTaHHBIX HMOHOOOMEHHBIX CMOJI JUIl HPHUHATHUS
pelIeHNs O HAalpaBJIEHUH WX Ha MOJIMTOH WM B CIIELKOPITYC HA EpepadoTKy.
10.9.3.2 [leiicTBus onmepaTopa

B ciayuyae oTka30B 3amuT U OJIOKMPOBOK OMNEPATOP HUMEET BO3MOXHOCTb, KOHTPOJIUPYS
3HaYeHHs TEXHOJOTMUYECKOro Mapamerpa, Mo KOTOpOMY cpabaTblBajla OTKa3aBIIas 3alluTa WX
OJIOKMPOBKA, TUCTAHIIMOHHO BO3/IEHCTBOBATH HA TPEOYEMBIH MCITOJTHUTEIbHBIM MEXaHU3M.

10.9.4 Ananu3 npoekrta

10.9.4.1 IToxa3aTe/ 1 HAAEKHOCTH CHCTEMbI

Cucrema LDF sBmsercs cucteMoil HOPMAlbHON OKCIUTyaTalldd. IIPOEKT CHCTEMBI U
KOHCTPYKHI/H/I OTACJIIbHBIX €€ J3JICMCHTOB OTBCYACT Tpe6OBaHI/I$IM HOpMaTHBHOﬁ }IOKyMeHTaI_[I/II/I 10
oe3omacHoctu ADC.

HOKa3aTeHeM HAICKHOCTHU CHCTEMBI SBIISICTCSI BepOfITHOCTB HCBBIITOJIHCHU A CI/ICTGMOfI
3aJaHHBIX (DYHKITHIA.

CI/ICTeMa paCC"II/ITaHa Ha HerepBIBHYI-O O"II/ICTKy KOHJICHCAaTa BTOpOFO KOHTypa B TCUCHUU
BCET0 BPEMEHHU Pa0bOTHI OJIOKA.

Jlnst ocTHKEeHUsT TpeOyeMOro YpOBHSI TOTOBHOCTH CHCTEMBI MPEIyCMaTPHBAETCS KOHTPOIIb
3a COCTOSAHHUEM DJIICMECHTOB. BO BpeMH KOHTpOJIﬂ 3JICMCHTBI HC TepHIOT CHOCOGHOCTI/I BBITIOJIHATH
BO3JIOKEHHBIE Ha HUX (YHKIIMH, TaK KaK KOHTPOJIb HE MPUBOJUT CHCTEMY B HEPaOOTOCIIOCOOHOE
COCTOSIHHE.

10.9.4.2 HopmaJjabHassi »JKcIUIyaTanus, (YHKIHOHUMPOBAHHE TMIPH OTKA3aXx,
¢pynkuuonuposanue mnpu IIA, ¢PyHKHHOHMpPOBaAaHHME TNPU  BHEHMIHUX
BO3/1eMCTBUAX



Cucrema o0e3xene3nBaHus U 00€CCOTMBAaHMS KOHICHCATa TYpOUHBI 00€CTIeUnBacT HOPMBI
KauecTBa KOHJICHCATa W MHUTATEIBHON BOJBI B MEPUOJ MPOBEICHUS MYCKO-HAIAIOYHBIX paboT H
OCBOCHHSI MOIITHOCTH M TIPH IKCIUTyaTaIlMi YHEProOJI0Ka Ha BCEX YPOBHSIX MOIITHOCTH.

OYHKIIMOHUPOBAHNUE CUCTEMBl B aBAPUHHBIX PEKMMaxX BKIIOYAs BHEIIHHE BO3JCHCTBUS
CBSI3aHO C OTKA30M OTIICJIBHBIX JJIEMEHTOB CHCTEMBbI. B aBapHiiHBIX PEXHMax, HE CBS3aHHBIX C
00eCcTOYMBaHNEM, CHCTEMa BBITIOIHSICT CBOM (PYHKIIMU B 3aBUCHMOCTH OT XapaKTepa HapyIICHHA.
CrpoutenpHbie KOHCTpYKIMHU 31anust UMA paccuurtansl Ha [13 6 6aios.

10.9.5 BeiBoabI

Cucrema COOTBETCTBYET MPEABSBIIEMBbIM K Hell TpeboBanusm u HTJ] mo Ge3omacHOCTH. 1
oOecrieunBaeT HaJEKHOE BBHINOJHEHHE CBOMX (DYHKIUMH BO BCEX MPEIyCMOTPEHHBIX MPOEKTOM
pexuMax.

10.10 Cucrema npo600TOOpPa TEXHOJOTMUYECKHUX CPeJl BTOPOIr0 KOHTYypa
10.10.1 ITpoekTHBIE OCHOBBI

10.10.1.1 Ha3navyenune U GyHKIUN CHCTEMbI

Cuctema 1npo600TOOpa TEXHOJIOTMYECKUX Cpel BTOPOr0 KOHTYpa COCTOMT M3 CHUCTEM
po600TOOpa aBTOMATU3UPOBAHHOTO XUMHYECKOTO KOHTPOJIs (AXK) BOJHO-XHUMHUYECKOTO peKIMa
(BXP) BTOporo KOHTypa ¥ CHCTEMbI py4HOT0 0TOOpa mpod Broporo koutypa (QUH).

Cucrema AXK BXP Broporo KkoHTypa ImpenHa3HaueHa Uil aBTOMAaTU3UPOBAHHOIO
KOHTPOJISl KauecTBa paboueil cpelasl BTOPOro KOHTypa (mapa, KOHJEHcaTa, MUTATeIbHON BOABI U
IPOJYBOYHOM BOJIBI HAPOTEHEPATOPOB) C LEINBIO MOTYYCHUS OTIEPATUBHOM HH(POPMALIUN O Ka4eCTBE
BOJIHO-XMMHUYECKOI'0 pEKUMa BTOPOrO KOHTYpa B COOTBETCTBUM C TpeboBaHusMH HOpM BXP
BTOPOT0 KOHTYpA, a TAKXKE psiia JOINOJIHUTENbHBIX TPEOOBAaHUM, XapaKTEpU3YIOLIUX MPOTEKAHNE
TEXHOJIOTHYECKOTO Tpoliecca U paboTy 000py0BaHUS.

Cucrema pydHoro oroopa mTpoO BTOPOrO0 KOHTypa TMpeaHa3HaueHa ISl TOJyYEeHHsS
NPEJCTaBUTENIBHBIX MPOO C 1EJIbI0 BHIMOJIHEHUS J1a00paTOPHOro KOHTPOJIS KauecTBa pabodymx cpen
U CpeJ] BCIOMOTaTeIbHBIX CUCTEM BTOPOT0 KOHTYpA.

OCHOBHBIMU (DYHKIIMSMHU CHUCTEMBI aBTOMAaTU3WPOBAHHOTO XMMUYECKOIO KOHTPOJISI BOJHO-
XUMHUYECKOT0 PEKMMa BTOPOT0 KOHTYpa SIBIISIOTCS:

- TIOCTOSIHHBIA OTOOP MpOO MUTATENbHOM BOABI MOCIE Jlea’paTopa U 3a MOA0TpeBaTeIsIMU
BBICOKOTI'O JIaBJIEHUS Ha IPUOOpHI aBTOMATU3MPOBAHHOTO XUMHUYECKOro KOHTpoJIs (cuctema QUA);

- TOCTOSHHBIA 0TOOp Mpod HackimeHHoro mapa III" Ha mpuOopsl aBTOMAaTHU3UPOBAHHOTO
XUMUYecKoro KoHTpoutst (cucrema QUB);

- TIOCTOSHHBIA OTOOp NpoO KOHAEHcaTa TYpOMHBI Ha NMPUOOPHI aBTOMATH3HMPOBAHHOTO
xuMuyeckoro koutpouts (cucrema QUC);

- TOCTOSHHBIA OTOOp MpoO mpoayBoyHOM Bojbl III' M3 coONEBBIX OTCEKOB Ha MPUOOPHI
ABTOMATU3UPOBAHHOIO XMMHUYECKOTO KOHTPOJIS U MEPUOIUYECKH 0TOOp Mpod u3 00beAMHEHHOM
muaun nponysku [1IN qs naGoparoproro konTposs (cuctema QUK);

- oOecrieyeHne MpeICTaBUTEIbHOCTH OTOMPaeMoii MpoOkI;

- TOATOTOBKA MPOOBI Il aBTOMAaTHU3UPOBAHHOTO XMMHUYECKOT'O KOHTPOJIS;

- KOHTpOJb KauecTBa pabouux cpej BTOPOro KOHTYpa.

10.10.1.2 IIpyHIUNBI NPOEKTHPOBAHUS

Cucrema AXK BTOporo KoHTypa o0OecledMBaeT IMpeACTaBUTEIBHOCTh MPOOBI BO BCEX
peKUMax HOPMAaJIbHOH SKCIDTyaTaluy 0JI0Ka B COOTBETCTBUH C ()YHKIIUSIMHU CHCTEMBI.

bezonacHOCTb, B COOTBETCTBUU € (YHKIMSAMU CUCTEMBI, & TaKXke IPEICTaBUTEIbHOCTD
poObl 00ecreveHbl CIeAYIOIUMU TEXHUYECKUMH PEIICHUSIMU:

- MUHUMAJIBHBIM ~ THAMETPOM  Mpo0ooTOOpHBIX  Tpacc  (y 6), MHUHUMaIbHOU
MPOTSKEHHOCTBIO TpPacc C BO3MOXKHO OOJNBIIMM YKJIOHOM Ui HCKIIIOUYEHHUS 3aCTOMHBIX 30H,
BpE3KOH B TPYOOIIPOBO/I MPHU MOMOIIX TPOOOOTOOPHOTO 30H 12 (B cliydae HEOOXOIMMOCTH);

- HaJU4IMEM YCTPOMCTB MOATrOTOBKH TTpo0 u uzmepenuid (YIIIT);

- CHIKCHHMEM IapamMeTpoB MpPoObI (TeMIIepaTyphl, AaBJICHUS) IPU MPOXOKICHUN CPEIbI
yepe3 yCTpoilcTBa MOATOTOBKH MPOOHI;

- 3alUTON MPUOOPOB XMMKOHTPOJIS NMPH MPEBBILICHUH TEMIIEPAaTyphl U IaBJICHHUS BBIIIE
JOTTYCTUMBIX 3HAUECHU;



- obecrieyeHreM HEOOXOAUMBIX YCIOBHM AJI1 HOPMAJIbHOTO 00CTY>KUBAaHUS TaTYMKOB, UX
MEPUOJNYECKON 3aMEHBI;

- pacmpefelieHHEM MOTOKAa B YCTPOWCTBax MOJrOTOBKM IMPOObI Ha pPydHORl 0TOOp U
pUOOPHI ABTOMATHUYECKOTO XUMHUYECKOT0 KOHTPOJIS;

- o0OecrieueHneM BO3MOXKHOCTH OOCITY)KMBaHUSI M PEMOHTa BO BCE TEPUOJBI
SKCIUTyaTaluu;

- oOecrnieueHrneM 0€30MacCHbIX YCIOBHUI 3KCIUTyaTalluy JJis IepCcoHaIa.

B cucreme mnpenycMOTpeHBI KOHTPOJIBHO-U3MEPHUTEIbHBIC TPUOOPHI IS YIpPaBICHUS H
KOHTPOJISI CHCTEMOM B IpoLiecce HOPMaJIbHOM 3KCIUTyaTaluu 0JIoKa.

VYnpasnenue cucremoit ocymecrtpisiercs ¢ bITY.

OnemeHThl cucteMbl AXK BTOPOro KOHTypa, UMEIOIINE 3IEKTPONPUBOJI, UMEIOT IUTAHUE OT
CUCTEMBI JJIEKTPOCHA0KCHHSI HOPMAITLHOM IKCILTyaTaI[iH.

10.10.2 ITIpoekT cucremMbl

10.10.2.1 Onucanue UCNMoOJIb3yeMbIX MATEPHATIOB

Br16op o6opynoBaHus U MaTepuanoB OCYIIECTBICH ¢ Y4eTOM (YHKIHI CHCTEMBI, a TAKKe C
y4eTOM:

- KauecTBa U MMapaMeTpOB CPEIbl;

- TEXHOJOTHMYHOCTH U CBApPUBAEMOCTH;

- YCIOBUH OKpYKarolleld cpenbl B IMOMELIECHUSX, TIE PacHojaraloTcss KOMIIOHEHTHI
CHCTEMBL.

B kauyecTBe OCHOBHOrO Marepuaia TpyOOMpOBOIOB, 00OPYIOBAaHUS, apMaTyphl B CHCTEME
npobooTOOpa TMpHHATA KOPPO3HMOHHOCTOWMKAash CTalb aycreHuTHoro kiacca O8X18HIOT.
MexaHn4yecKkue XapakTepUCTUKU CTAIU IJi1 TPYOOIPOBOJOB BBHICOKOTO JAaBJICHUS MPEJCTABICHBI B
TV 14-3P-197-2001, manst TpybonpoBooB HU3KOro naBieHwus mnpejacrapieHsl B [OCT 9941-81.

10.10.2.2 Pa3menieHue 0CHOBHBIX 3JIEMEHTOB 000PYy/10BAHUS

Yacte obopynosanus cuctem QUA, QUB, QUC pasmemieHo B 3manuu TypOunsl UMA,
TEII00OMEHHUKH 0TOOopa MpoObl — HEMOCPEICTBEHHO y MecTa orOopa MpoObl. YcTpolicTBa
HOJArOTOBKM MPOOBI, LIUTHI M3MEPEHHH W IMIUTHI ¢ NPUOOpPAMU XMMKOHTPOJIS PACHOJIOKEHBI B
3nannu BogonoarotoBku (UGB) B momemennu YIIIT u natankoB AXK BTOporo kontypa. MoHHBIiH
Xpomarorpad ¥ IMT BOAHBIN Ul pyYHOTO 0TOOpa Mpod MUTATEIHHOM BOJIBI PACIIONOKEH B 3aHUU
BogonoaroroBku (UGB) B moMeriernu pydHoro otdéopa mpoo.

Ob6opynoBanue cucremsl QUK  pa3smemeHo BO  BCIOMOTaTelIbHOM  KOpITyce.
TemooOMeHHUKN 0TOOpa MPOOBI, YCTPONHCTBA MOATOTOBKH MPOOBI, HMIMTHI U3MEPEHUN U IIUTHI C
npubopaMy XMUMKOHTpOJI, HOHHBIH Xpomarorpad, MNepuoaWYecKHid pydHOH oTO6Op mpod
pacnosioxkeHsl B noMemeHnn A XK npolyBOYHON BOBI TAPOTr€HEPATOPOB.

Jlns obopynoBaHusi, TpyOOIIPOBOJIOB M apMaTypbl oOecreueHbl JOCTYN U YCIOBHUS s
MIPOBEJICHUS TEXHUYECKOTO 00CTYKMBAHUS U PEMOHTA.

10.10.3 YnpaBJ/ieHue U KOHTPOJIb Pad0ThI CHCTEMBI

10.10.3.1 IIpenennb! u ycjoBHus 0€30MACHOM IKCIIYyaTAIIUA

OTka3pl ¥ HapyuleHHs B pabOTe CUCTEMbl HE MHPUBOAAT K MPEBBILICHUIO MPEIETIOB U
yCJIOBHI 0€30MacHOM dKCIUTyaTaIluu OJIoKa.

[TpoekTHBIMHU TipeAesaMH NMPU HOPMAJIbHOM IKCILTyaTallMd CUCTEMBbI SBJISIIOTCS pacyeTHbIE
napamerpsl  cucteM AXK  BTOpOoro KOHTypa, KOTOpBIE ONPENEIAIOTCS  MHapaMeTpaMH
KOHTPOJMPYEMOM CUCTEMBI.

DKcIuTyatanmoHHBIMU Tipeenamu padotel cuctembl QUA, QUB, QUC, QUK sBustorcs
IPEBBIIICHHE TEMITEPaTyphbl MPOOBI BbIlIe HomycTuMoro 3Haderust (+45 °C) u naBieHus: mpoObl
6ompmie 0,16 MIla B ycrpoiicTBax moarotoBku npoosr nepen npudopamu AXK (3ammura npubopos
XUMKOHTPOJIS).
10.10.3.2 [deiicTBus1 onepaTopa

B cnayuyae oTka3oB 3amuT U OJIOKMPOBOK OMEPATOP HUMEET BO3MOXKHOCTb, KOHTPOJIUPYS
3HaYeHUs TEXHOJOTHMUYECKOro Mapamerpa, Mo KOTOpOMY cpabaTblBajla OTKa3aBIIas 3alluTa WX
OJIOKHPOBKA, TUCTAHIIMOHHO BO3/IEHCTBOBATh Ha TPEOyeMbIi UCTIOTHUTEIbHBIM MEXaHHU3M.

10.10.4 Anauu3 npoexkTa



10.10.4.1 IToxa3aTe I HATEKHOCTH CHCTEMBI
Tlokazarenu HAaACXKHOCTU TCHJ’IOO6M€HHI/IKOB 0T6opa Hp06

HaumenoBanme mokasarest 3HayeHue
Cpok ciyx0bI, JIeT 50
Koaddurment roroBHOCTH, HE MEHEE 0,995
KoaduuneHT TeXHUYeCKOro HCIoJIb30BaHMsl, HE MEHEee 0,95
Hapa6oTka 10 oTkasa, He MEHee, 4acoB 50000
JIOomyCTHUMBIN CpPOK COXpaHSIEMOCTH JO BBOJAa B OSKCIUIyaTallHUIo, 60
MECSIIICB

CpenHee BpeMsi BOCCTaHOBJICHUS, He OoJiee, 9acoB 50

ITokazarenu HagexxHocTH HacocHbIX arperatoB QUCO01AP001 1 QUC02AP001

HamnmenoBanwue nokasaress 3HaveHHe
Koadduiment roroBHOCTH, HE MEHEE 0,995
KoaduumeHT TeXHHIecKOro CIoib30BaHmsl, He MEHee 0,95
Hapabotka 10 oTkasa, He MEHee, 4acoB 25000
Bpemst BoccTaHOBIIEHUST pabOTOCIIOCOOHOTO COCTOSHUS, YacoB, HE 50

Oolee

Pecypc 10 KanuTaapHOTO pEMOHTA, YaCOB 30000
HaznaueHHsli Cpok ci1yObl, JIeT 50

ITokazarenu HaJieKHOCTH YCTPOICTB MOATOTOBKY NPOO M MIUTOB U3MEPEHUN

HanmeHoBaHue nloKa3arTes 3HayeHue
HaznaueHHbIN CpOK caykObl PE3SMHOTEXHUUYECKUX M3JENUi, HE MEHeEe, 12
Jer
HaznaueHHbIl CpOK C1y*OBbl, JIeT 50
Ha3naueHHBIN CpOK CiTy>kKObl HMOKYMHBIX KOMIUIEKTYIOIIMX H3/EIUNA B 12
ycrpoiictBax AXK BXP Broporo koHTypa, NpH YCIOBUU 3aMEHBI
OTJeJIbHBIX JIEMEHTOB IO Mepe BBIPAOOTKH UX pecypca, JIeT
HapaboTka /10 0TKa3a, He MeHee, YacoB 50000
Koad duiinent rotoBHOCTH, HE MEHee 0,995
JlonyCTHMBII CPOK COXPAHSIEMOCTH JI0 BBOA B IKCILTYaTaIHIO, JIET 5
KoadunmeHT TeXHUIeCKOTo HCII0Ib30BaHMsI, HE MEHee 0,95
CpenHee BpeMsi BOCCTaHOBJICHHUS, He OoJiee, 4acoB 24
MeXpeMOHTHBIN NTEPUOJI, HE MEHEE, JIET 12

10.10.4.2 HopmagbHasi 3Kcmiyatanusi, (QyHKIMOHMPOBAHHME IIPH OTKAa3aXx,
¢pynkunonupoBanne mnpu IIA, (PyHKIHHOHUpOBaHHE

BO3/1eHCTBUAX

npu

BHEIIIHUX

B pexume HOopMmanbHOH 3kcmnyaTanun AXK BToporo koHTypa obecreunBaeT MOoCTOSTHHBIN
aBTOMATHU3UPOBAHHBIA KOHTPOJb IIOKa3aTelel KadecTBa pabdodeil cpeapl BTOPOTO KOHTypa B
pPEXKHUME PEATTLHOTO BPEMEHHU.

Cucrema AXK BTOpOro KoHTypa paboTaeT MOCTOSHHO MPH SKCIUTyaTalluy OJo0Ka Ha JII000M
YPOBHE MOIIHOCTH.

B aBapuiiHbIX pekuMax BKJIIOYas BHEIIHHME BO3JCHCTBUS, (PYHKIMOHHUPOBAHUE CHCTEMBI
AXK BXP BTOpOro KoHTypa HE TpeOyeTcs.

OcHOBHOE O00OpyJOBaHME H DJIEMEHTHI CHUCTeMbl oOTHociatcss Kk |l kareropum
CEHCMOCTOUKOCTH.

10.10.5 BoiBoabl

Cucrema COOTBETCTBYET MpeabsBIsieMbIM K Hel TpeboBanusiM 1 HT/] mo Ge3omacHocTH. 1
o0ecrieynBaeT HaJAEKHOE BBINNOJHEHHE CBOMX (YHKIMHA BO BCEX MPEAYCMOTPEHHBIX MPOEKTOM
peXUMax.



10.11. Oo6GocHoBaHMe TIPOYHOCTH, YCTOWYUBOCTH M PadOTOCIOCOOHOCTH
TpyOOnpoBOIOB, HACOCOB, 3a/IBHKEK, OCHOBHOIA apMartyphbl,
NpPeIOXPAHHUTEIbHBIX W Pa3rpy304yHBIX KJAMAHOB MNPH NPHPOAHBIX U

TEXHOTI'€HHbBIX B03HeﬁCTBHﬂX

O6ocHOBaHHE MPOYHOCTH, YCTOWYMBOCTH M PabOTOCIIOCOOHOCTH HACOCOB, 3aJIBUXKEK,
OCHOBHOHM apMaTrypsl, MPEIOXPAHUTEIBHBIX U Pa3rPy30YHBIX KJIAITAHOB IMPOBOJAMUTCS MOCTABIIHKOM
BBILICYIOMSHYTOTO 00OPYOBaHMs HA OCHOBE UCXOIHBIX TEXHHUECKUX TPEOOBAHUMN, BBIITYCKAEMBIX
['eHepanbHBIM TMPOCKTUPOBIIMKOM U BKIIOYAIONIMX B CceOS MapaMeTpbl BBIIICYIIOMSIHYTHIX
BO3JCHCTBUI B MPOEKTE.

OOocHOBaHME TPOYHOCTH, YCTOMYMBOCTH U  pabOTOCHOCOOHOCTH  TPYOONPOBOJOB
BBINOJIHSCTCSI HA CTAJMU BBIYCKa pabodell JTOKyMEHTAllMu Ha TpyOompoBoabl. Pe3ynbraTh
000CcHOBaHMA (BBIMUCKM W3 PACUYETOB) OTPAXKAIOTCS B MACIOpTax Ha TPyOONpPOBOABI NMPH HX
pETUCTpAIIHH.

Ob6opynoBanue, apmarypa u TpyOorpoBoabl 3xanust Typounsl UMA benopycckoit ADC,
otHocsuecs ko |l kareropuu ceiicmocroiikocTu, npoekTupyroTcs B coorBerctBuu ¢ HII-031-01 u
I[THAD I'-7-002-86 Ha celicMuyeckoe Bo3neicTBUE YpoBHs [I3 ¢ MHTEHCHBHOCTBIO 6 OaJIJIOB IO
mkane MSK-64 (MakcuMallbHOE TOPHU3OHTAIIEHOE YCKOPEHUE Ha CBOOOHON MOBEPXHOCTH I'PYHTA
cocrasisieT 0,06g). Pacuer npoBoauTcs Ha couetanue Harpy3ok HD + [13, HHO+II3.

Jlnss  00OCHOBaHWSI TPOYHOCTH M CEHCMOCTOHKOCTH TPYOOIPOBOJOB IPUMEHSIETCS
nporpammHubiid komiuieke «dPIPESy, umeromuii arrectanmonnsiii macnopt Ne 265 ot 23.09.2009,
BeimanHbeid HTL SIPB.

Pe3ynbTaThl IPOYHOCTHBIX PACYETOB TEXHOJOTHYECKUX TPYOOIPOBOJHBIX CHUCTEM M HX
apXMBHBIC HOMEpa TNPUBEACHBI B TEKCTe Kaxkaoro pasaena [IpOOB, omnuchiBaromiero TaHHYIO
CHCTEMY, a TAaKXKe YKa3aHbl B MOHT)KHO-COOPOYHBIX YePTEkKaxX TPyOOIPOBOIHBIX CHCTEM.

Pacuetsl Ha MPOYHOCTH 000PYAOBAHUS XPAHATCS HA MPEANPUATUIX -U3TOTOBUTEISAX.

Beimuckn W3 MPOYHOCTHBIX pacyeToB OOOPYIOBaHWsS MPHUBEICHBI B TACIOPTE HA JAHHOE
o0opyoBaHue.



