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Jlekunn 1. BBegeHune B Kypc
1.1. KpaTkoe cogepxaHue TeMaTUKU Kypca

B nepBbiXx crnoBax XOTenocb OTMETUTb, YTO MO MHEHWD aBTopa HaCTOSLEro Kypca
NeKUMN NpUHATOE paHee Ha3BaHue Kypca «Hanagka n akcnnyataumst o6opygoBaHma ASC» He
BMOSIHE COOTBETCTBYET NPUHATON B HOPMATUBHbIX JOKYMEHTAX COBPEMEHHON TEPMUHOSOTUN U
He BMOMHE OTpaXaeT CMOXMBLUYIOCA B  OTpacnM akTyanbHytd noTpebHocTb B
KBanMuLUmMpoBaHHbIX cneumManMcTax JaHHOro HanpasrneHus. B kayecTBe NOSACHEHWS K No3nunmn
aBTOpa MOXHO NPUBECTU CreayoLne apryMeHTbI:

1. MNyckoHanagoyHble paboTbl SABASKOTCA TOMbKO COCTABHOWM 4YacTblo (XOTS M BaXKHOW)
pabor no BeBogy B AJC B oakcnnyataumto. CornmacHo CTO 1.1.1.03.003.0690-2006.
lMyckoHanagoyHble paboTbl Ha aTOMHbLIX CTaHUMAX C peakTopamu Tuna BBIOP. TepmuHbl u
onpenenenunsi. KoHuepH «PocaHeproatom», 2006r. MYCKOHAJNAOOYHBLIE PABOTbI -
KOMMnekc paboT No KOHTPOI0, HACTPOMKE U UCTNbITaHNAM O0BOPYAOBaHWS, 3NEMEHTOB, CUCTEM,
obecneumBalOWMi HagexHy0 1 6e3onacHylo paboTy, AOCTMXKEHME MPOEKTHLIX MapameTpos,
BBOA B 3KchnyaTauuio cuctem, obopyaoBaHus M 3Heprobrioka AC B uenom. MHP Ha
aHeprobnoke AC ocyLlecTBnAOTCA B ABa nepuoga: nogrotosutenbHbin nepuog MHP 1 BBOA
aHeprobnoka AC B akcnnyartaumio.

2. CornacHo «OOLWwmx nonoxeHun obecnevyeHnss 6e30nacHOCTU aTOMHbIX CTaHLMN»
(OMNbB - 88/97. HI-001-97) BBOA B J3KCIIIYATAUWUIKO — npouecc, BO BpeMsi KOTOPOro
cuctembl 1 obopygosaHme 6noka AC unm AC B UenoM HaudvMHalT (YHKUMOHMPOBATL U
NPOBEPSIETCS MX COOTBETCTBME MpoekTy. [lpouecc Bko4YaeT NpeanyckoBble Hanago4Hble
paboTbl, (PM3NYECKNA N BHEPreTUHECKUA MNYCKWU, OMbITHO-NPOMbILLIIEHHYIO 3KCnnyaTauuio u
3aBepwaetca caaden AC B NPOMBILLIIEHHYIO SKCNIyaTaumio.

3. Kpome nyckoHanagoyHbix paboT, OCHOBHbIM COAEpPXXaHMEM KOTOPbIX SBMSETCS
BbIMOSIHEHWE COOTBETCTBYHOLUMX WUCMbITAaHWA OOOpPYyAOBaHUA UM COOPYXXEHUW, BBO4 B
3KCMyaTaumio BKINOYaET TakKe U Takme He MeHee BaXkKHble HamnpaBfieHUs OeaTenbHOCTU, Kak
TEXHMYECKOE W Hay4YHO-TEXHMYECKOe PYKOBOACTBO BBOAOM B 3KCMryaTauuio, aBTOPCKUM
Hag30p, OpraHu3auMoHHOEe, TeXHMYeckoe, MatepuanbHoe obecnedeHne MNMHP, nnaHnpoBaHue
paboT no BBOAY B 9Kcnnyatauuio, nuvueHaupoBaHue, npuemky [MHP, paspabotky
3KCMyaTauMoOHHON JOKYMEHTaUMN.

4. CnepyeT Takke WMeTb B BuMAy, YTO KpOME BBOAA B 3KCMfyaTauumio HOBOMO
9Heprobrioka nocrne 3aBepLUEHUss CTPOUTENbHO-MOHTaXHbIX PaboT Ha MpakTuke nNpuxoauTcs
nveTb Aeno u c ApyrMMn Buaamm BBOAA B IKCMnyaTaumio, 0CO6EHHOCTU KOTOpbIX TpebyoT
NPUMEHEHUN cneunanbHbIX 3HaHUN:

- BBOJ B 3KCMnyaTauuio nocre ANUTENbHOro NpocTosi U XpaHeHus 00opyaoBaHUS B

CBA3N C I'IpI/IOCTaHOBKOI;I cTpouTenbCcTBa HOBOIro 0noka;



- BBOA B 3KCMyaTauuio nocrie AnuTernbHOro NpocTosd U XpaHeHust obopyaoBaHusa B
CBSI3M C NPMOCTAHOBKON 3KCNyaTauumn aHeprobnoka;

- BBOA Onoka nocne MoAaepHM3aUUM W MNPOBEAEHUA MEepPonpuATUA B CBSI3U C

npoaneHnemM cpoka aKkcnnyaTaumu.

Takum obpasom, HacToswmn Kypc Bonee LenecoobpasHo paccMmaTpuBaTb HE B pamMKax
TepMuMHa «Hanagka obopyaoBaHus», a B pamMKkax npouecca «BBOAA B 3KCMfyaTauuio», Kak
nvetowlero Gonee LwMpokoe coaepxaHne n BGornee afgekBaTHO OTPaXKaMLLEro akTyalbHYH
NoTPeBGHOCTb OTpacnM B COOTBETCTBYIOLLMX CNeumanmcTax.

HdeatenbHOCTb MO WMHXEHepHOW nogaepkke akcnnyataumm AJC ana OOCTUXKeHUuA

MakcumanbHon addeKTUBHOCTM SKCNyaTauumn aHeprobnoka oxeartbiBaeT (puc. 1.1):

s T T T T T T T N
/ \
CMﬂrqeime Ilepena3snauenue
yCIOBHH 1 YnpasJjieHue pecypcom CpPOKA CIIYKObI
PEKHMOB |
IKCILTyaTanuu | | * |
| MoHuTOpPUHT TOuP | /
| | Texmmueckoro 1o |
i COCTOSITHMUAA. TEXHHYIECCKOMY I
| JluarnocTuka COCTOSTHHIO | 3amena,
PEKOHCTPYKIHUS,
IKemayaTanus : MOJEepPHU3 AN

Cucrembl u odopyaoBanue AC |

\ / /

Puc. 1.1. CTpyKkTypa nHXeHepHon noaaepxku akcnnyatauumn ASC

— MOHWUTOPUHIT M  ONArHOCTMPOBAHWE  TEXHUYECKOrO  COCTOAHUS  CUCTEM U
obopynoBaHua (1,2 n 3 knaccos 6€30MacHOCTM) C LieNbio HadeXHoro obecneveHns
BbINOSIHEHUS UMW CBOMX (PYHKLMI B Mepurop BCero XunsHeHHoro umkna A3C;

— TexHun4yeckoe obecnyxuBaHue n peMoHT cuctem n obopygosaHua ASC 3, 4 knaccos
6e3onacHOCTM Ha OCHOBaHUW pe3ynbTaTOB OWArHOCTUPOBAHMSA, a Takke
onpegeneHns ob6bLEMOB M BMAOB peMOHTa B pamkax crtpatermm TOuP no
TEXHNYECKOMY COCTOSIHUIO;

— ynpaBeneHue pecypcoMm cuctem u obopygoBaHua A3C ¢ MCNONb3OBaHUEM

pe3ynbTaToB MOHUTOPUHIa n TEXHNYECKOro AOunarHocTnpoBaHuaA KaK



AOMOMHUTENBHOrO  cpeactBa  NpW  BLINOAHEHMM  paboT MO KOHTPOMI,
NPOrHO3NPOBAHMIO N YNPaBEHNIO pecypcoM 060pya0BaHuS;

— CMSIr'YeHMe YCMoBUA W PEXMMOB 3KCMyaTauuw, 3aMeHy, PEKOHCTPYKLMUIO,
MOOEepHM3aumo, NepeHasHayeHne cpoka crnyxbbl cuctem m obopynoBaHMa Mpu
peanusauum NporpaMm yrnpaBnieHUsa peCypCHbIMU XapakTePUCTUKAMM.

Bce HanpaBneHusa aton gesaTenbHOCTM B GONbLUMHCTBE CryvyaeB MMEKT O4HO obuiee
CBOWNCTBO: OHW TpebyloT HATypHOro 3KCMepMMEHTanbHOro OOOCHOBaHWS, T.€. MPOBEAEHMS
MCNbITAHUI B TON UNN MHOW bopMe Ha HaTypHOM 0O6beKkTe B paMKkax NyCcKoHanagovHbIx paboT B
npouecce BBOAa B aKcnnyaTauuo unu (M) B popme cneumanbHbIX UCMbITAHUA B Nepuop
MPOMbILUNIEHHOW 3KCMyaTaumm, ¢ Lerbto:

e aunarHocTukn n o6ocHoBaHUA TOMP No TEXHNYECKOMY COCTOSIHUIO;

® 1CCNeAoBaHUA N NOMCKA PeLIeHNN TEXHNYECKUX BONPOCOB M NPo6rieM, BO3HUKAKOLLNX

npwv aKkcnnyartauumu,

e 00OCHOBaHMSsI, MNPOBEPKM, MNOATBEPXKAEHUST  3(MEDOEKTUBHOCTU  pPELUEHUA MO

ONTUMKU3aLMM YCNOBUIA IKCMyaTaumm 060pyaoBaHuUS;

e 060CcHOBaHUA, NPoBEpPKX, NOATBEPKAEHNSA 3PP EKTUBHOCTM TOMO UMM MHOTO peLLeHus

no moAaepHu3auun obopyaoBaHus.

Kak mMoxHO BugeTb u3 puc. 1.1, B CTPYKType WHXEHEPHON NoAdepXKKu ynpasreHue
pPeCcCypcoM 3aHMMaeT LeHTpanbHoe MecTo. AKTyanbHOCTb YnpaBfeHusi pPeCypCHbIMMU
Xapaktepuctmkamm o6bekToB M obopyaoBaHMs aTtOMHOM OTpacnv obycrnoBneHa, B NepByHO
odepeab, crieaywmMmm gakTopamu:

—psg sHeprobnokoB ASC nunbo BbipaboTanu HasHa4YeHHbI pecypc, mMbo 6nuskm K
atomy (KanunHuHckas ASC, CmoneHckas ASC, HososopoHexckas ASC u ap.);

—BbIBO4, WNN M3MEHEHWE KaTeropum pemoHTa obopydoBaHus, NOMyYMBLUME LUMPOKYHO
npakTuky Ha AC;

—Ha gencTaylowmx aHeprobnokax paga ASC (banakosckasi, PoctoBckas, KanuHnHckas
N Op.) OCYLLEeCTBSETCS Nnepexod Ha 3KOHOMUYECKU 3pekTuBHbIN 18-MeCAYHbIN TONNUBHBLIN
LUMKM, 4TO NPMBOAUT K NPeabsBrEHNI0 KECTKMX TpebOoBaHU K Ka4yeCcTBY NOCTAHOBKN MPOrHo3a
TEXHMYECKOro COCTOSAHUSA (ero 4OCTOBEPHOCTb, NOMHOTA U T.4.).

Ha pucyHke 2 npuBedeHa auarpamma pesynbTaToB aHanuida BocTpeboBaHHOCTH
AnarHoctupoBaHusa A n potopHoro obopynosaHusa ASC koHuepHa «PocaHeproaTtoMm» B 4acTu
oKasaHus ycnyr no yrnpasrieHno pecypCHbIMU XapakTepUCTUKaMU C LENbIo:

—MN3MEHEHNss MEXXPEMOHTHOrO nepuoga obopygoBaHus;

—000CHOBaHMS NpoANeHns pecypca cucteM n obGopyaoBaHWS NPy NPOANEHMU CpOKa
akcnnyataumm ASC 3a npeaenbl yCTAHOBIEHHOrO NPOEKTOM.

M3 pucyHka 1.2 BugHo, uto B nepuog ¢ 2012 no 2015 rogpl npegnonaraeTca UHTEHCUBHLIN
pocT 00beMOB paboT, CBs3aHHbIX C MPOAMEHWEM pecypca, YTO OOBSACHAETCA OKOHYaHWEM

MPOEKTHOrO CpOKa 3JKCMfyaTauuMn psiga aTOMHbIX CTaHummn (3Heprobnok Ne3 CmoneHckon AJC,
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aHeprobnokn Ne1,2 KanunHuHckon ASC, sHeprobnok Ne1 Banakosckon ASC u T.4.) 1 nnaHamu

npoaneHna cpoka 1x akcnryartaumm Ha 15 ner.

120,00

100,00

40,00 -
20,00
0,00
2012 2013 2014 2015 2016 2017 2018 2019 2020
Foaw
B OBwana cToMmocTs pabot, maH.pyb. H CrommocTs pabot gna 3MNA, maH py6.

B CrommocTs paboTana poTopHoro obopygosadua, maH. pyb.

Puc. 1.2. lNepcnektuBbl M3MEHEHUS OGBLEMOB YCNyr MO YrpaBfeHW0 PEeCypcoM POTOPHOrO

obopygoBaHust u AlNA TexHonornyeckmx cuctem ASC go 2020 r.

Bo3amoxHbIn cnag obbemoB paboT B 2016 rogy OOBbSICHAETCS COKpalleHMEM u4ucra
aHeprobnokos AJC, Hyxgawwmxcs B npoaneHum pecypca. [lpy  3TOM  OCTaHyTCA
BOCTpebOBaHHbIMM  YCNYrX MO  YNPaBfiEHUIO PECYPCHbIMM  XapaKTepucTukamm obopyaoBaHus
9Heprob1oKoB 3a paMKaMu 3agay no NPOaSIEHNIO CPOKa AKCryaTauum.

HanbHenwni npupoct yenyr ¢ 2017 no 2020 rogbl B OCHOBHOM OOyCroBnvBaeTcs
BBEAEHVEM B 9KChnyaTauuio HOBbIX 3Heprobsokos ASC, Ha koTOopbIXx Takke Oyget
NpaKkTUKoBaTbCA OBOCMYXMBaHNE MO TEXHWYECKOMY COCTOSIHUMIO C Ha3Ha4YeHMeM MEXPEMOHTHOro
WHTepBana no pesynbTaTtam NPOrHO3MPOBaHUSA TEXHUYECKOTO COCTOSIHUS.

Ha puc. 1.2 paccMOTpeHO TONbKO POTOpHOE obopyaoBaHWe W 3neKTPOonpuBOAHast
apmartypa. ObLiasi CTOMMOCTb MiaHUPYeMbIX YCIyr Mo OLEHKE M MPOANEHW0 pecypca 06beKTOB
A3C 3HauuTenbHO BO3pacTaeT (NMPUMEPHO Ha MOPSAOK) Mpy ydeTe MnaHupyembix paboT Mo
MPOrHO3MPOBAHNIO TEXHNYECKOTO COCTOSIHMUS Npodero obopyaosaHms n cuctem ASC (pucyHok 1.3):

—KabenbHbIX NMUHUN;

—3NEeKTPOTEXHNYECKOro 060opyaoBaHUS;

—TpybGonNpoBOAOB;

—COoCynoB;

—COOPY>XEHWUI;

—CWUCTEM KOHTPONS U ynpaBneHus;

-1 T.0.
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Puc. 1.3. MNepcnekTvBbl M3MeHeHUs1 06BLEMOB YCNyr MO YNpaBReHWI0 PecypcoM o6opyaoBaHus

TexHonormnyecknx cuctem ASC go 2020 .

Ha pucyHke 1.4 nokasaHo npumepHoe pacnpegeneHne o6bemMoB paboT Mo OLEHKe,
060OCHOBaHMIO M MPOAMEHMI0  OCTaTOYHOrO pecypca MO pasfuYHbIM  3NeMeHTaM

TexHonorun4yeckmnx cuctem A3C.
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Puc. 1.4. [Quarpamma pacnpegeneHuss o6bemMoB paboT B 4YacTu YynpaBrieHUst pecypCHbIMM

XapaKTepucTMkamMmn 3afieMeHTOB TexHorormyeckux cuctem A3C

Takum obpa3om, Mo MHEHUI asmopa, codep)xaHue Hacmosiw,e20 Kypca OOJIKHO
coomeemcmeogamb memamuke «Beod e akcrnsiyamauyuro U UHXeHepHasi noddepixka

akcrutyamayuu A3C».



1.2. CoBpeMeHHOe COCTOsIHUEe U NepCneKTUBbI Pa3BUTUA aTOMHOWN 3HEpPreTuku B
Poccuu n B mupe, BKnovas BBO4 HOBbIX MOLLHOCTEN U NnpoAaneHne

aKcnnyaTauum 4eMCTBYIOWUX 3HepPro6rokos

Ta6n. 1.1. CpaBHUTeNbHas Tabnuua CTOMMOCTU KanuTanbHbIX 3aTpaT Ha
yCTaHOBMEHHbIN kW

KanurambHbIe OKCcIIIyATAlHOHHBIE
TexHOJIOr HA
zarparsr ($/KW) raTparr ($/Wh)
Typ6 |
ypPOOYCTAaHOBKH CO $500 - $1000
CIKHIaHHeM YIJIsI
T'azoTypOHHHBIN LHKJI $400 - $800 0,02 — 0,04
KomOuHHPORaHHBINH MHKII HA ’
razaGpHIHPOBAHHOM YIJIe $1000 - $1500 0,04 — 0,08
(IGCC)
ITaporazopbIii ITHKJI '$600 - $1200 '0,04 — 0,10
= | |
eTPsIHbIE SHEPIrOYCTAHOBKH $1200 - $5000 =0.01
(BKIIFOYAasi MOPCKHE)
SnepHas '$1200 - $5000 10,02 — 0,05
ComnHe4Has] SHEPIHsI '$4500 u phbie v<0,01
T'unposHepreruka '$1200 - $5000 -<0,01
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ATOMHBE DEAKTIEE B WA
B HMononeyyeses - 447 B lantaHspeasHiee - 287

Puc. 1.5. COBpeMeHHOG COCTOSIHNE aTOMHOM QHEPreTukn n NnepcnekTnBbl ee pa3BuTuA
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Kapta pencrBytowumx, crposawmxca u nepcnektusHbix A3C B Poccun
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Puc. 1.6. CoBpeMeHHOE COCTOSIHNE aTOMHOWN 3HepreTukn B Poccun
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Puc. 1.7. MNepcnekTBHbIe NnoLwaakm coopyxeHna AQC No poccumnckMm npoektam 3a pyoexom
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HoBas

ADC
HoBas HoBass |HoBas
A9C A9C A9C
2023 2024 2025
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(Yexus) (Yexus)
ApMsHCKast
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Puc. 1.8. OopoxHas kapta BBoga ASC B akcnnyatauuio Ha nepuog o 2025 r. (neCCUMUCTUYECKMI U ONTUMUCTUYECKUA BapUaHTbI)
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Puc. 1.9. CTpykTypa reHep1pyoLLmMX MOLLHOCTEN NPW anbTepHATMBHbIX BapuaHTax ux pasBuTus
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1.3. HoBble nepcnekTuBHbIe NpoeKkTbl ADC

HonrocpoyHasa ctpaternsa passutua saepHon aHepreTukn Poccum Ha 6ase dusnyeckux
M  KOHCTPYKTMBHbIX Mpeanocbinok obecneveHns 6esonacHoctn AJ3C, cTpemneHus K
yAELLEBNEHNIO UX CTPOUTENBLCTBA, COXPaHEHUsA npupogHoro GanaHca pagvMoakTUBHOCTU Npw
3aXOPOHEHMM OTXOAOB, NPEAOTBPALLEHMS PaCNpPOCTPAHEHUS OPYXEWHbIX MaTepuanoB WU
MOSIHOrO  BOBMEYEHWsT B  3HEPrornpovM3BOACTBO  ypaHOBLIX 3anacoB Obina BnepBble
cchopmynmpoBaHa B Buge CTpaTerMm pasBuTUsi aTOMHOW 3SHepreTukn Poccum B nepson
nonosuHe XXI Beka, npuHaTon B 2000 r.

3a npoweawune rodbl NPOU3OLWNN  CYWECTBEHHble W3MEHEHUS B MWPOBOM W
OTEYECTBEHHOW 3HEepreTuke M 9KOHOMMUKE: B YCIOBUSAX YAOPOXaHUSA TOMMvMBa W 3HEpruv npwm
CTPEMIEHUM K SHEPreTMYecKkom He3aBUCMMOCTM U AMBepcuduKaumm 3HeproobecneveHus
ObicTpo passuBatowmecss Kutan, HOxHas Kopes n MHana pasBepHynu KpynHbie Nporpammbi
ctpontenbctBa ASC. Poccusa Takke npuctynmna K BbIMOSIHEHUIO Oonee LLMPOKOW MporpaMmel
pas3BUTUS SO4EPHON 3HEPreTuKK, Yem npeanonaranock B 2000 r.

Mporpamma passuTtus sigepHon aHepretukn Poccum B 2000-2010 rr. 1 Ha Gnvkanwme
ABa OecATUneTUs OpMEeHTMPOBaHa, Kak 1 npeanonaranock B ctparernn-2000, Ha coopyxeHue
COBpPEMEHHbIX 3HepProbrokoB € TeNNOBLIMK peakTopamn. B cootBeTcTBMM co cTpaTernen-2000
OCYLLECTBIAITCA NPOrpaMmbl NPOANEHNsI CPOKa dKCnyaTauum, noBbilLeHNs 6e30nacHOCTU U
mMoaepHusaunn aHeprobnokos ASC ¢ BBOP n PEMK. Yaanocbk nobutbcsa noeblieHns KUYM
A3C k 2011 1. 8o 81,3 % ¢ 69,1% B 2000 r. Npn yCTaHOBNEHHOM LIENEBOM NnokasaTtesne Ha aToT
nepuog 75-82%. Bo3poC 3KCNOPTHbLIA MNOTeHuman aTtomHon otpacnu. CTpaHa BbIXOAUT Ha
nuavpyoLme nosvumm B mupe no akcnopty ASC, sgepHoOro Tonnmea u ycnyr no oboratleHuto.

OpHako B 3TOT Xe nepuog Npou3oLlen CyLWeEeCTBEHHbI POCT KanuTanbHbIX 3aTpaTt Ha
cTpouTenbcTBO 3Heprobnokos AJC, kotopble npesbiwatoT 3000 gon./kBt (B 2000 r. ~1000
Aon./kBT), BbIpOCAM 3KCnyaTalMoHHbIe 3aTpaTbl U cebecTonmocTb BbipabaTbiBaemon Ha ASC
anekTpoaHeprun. Bce 9TO yxyawaeT KOHKYPEHTOCMOCOOHOCTb SAEpHON 3SHEpreTukn B
CpaBHEHWM C OpYrMMu BUAAMW NPOU3BOACTBA ANEKTPOIHEPTUN, OCOBEHHO MPU COMOCTaBEHUN
C COBpPEMEHHbIMM Mapora3oBbiMM yCTaHOBKamMW. He ynyywunace cuTyaums CO LUITATHbIM
KO3(pPMUMEHTOM (YMCNEHHOCTL MepcoHana B pacyeTe Ha YCTaHOBMEHHYKD MOLLHOCTb) Ha
oTeyvecTBeHHbIx ASC, coctasndaowmm ao 1,5 4yen./MBT npu cpegHem Ha 3apybexHbix ASC 0,3-
0,5. NogoBas BbipaboTka Ha ofgHoro paboTtatowero coctaenset 4,8 BTt u. lNMpoektel ASC ¢
BB3OP yctynatwTt 3apybexHbiM No MHOMMM nokasartensaMm (MeTansioeMKoCTb, NPOTSHKEHHOCTb
KabenbHbIX Tpacc, CcTpouTenbHble O6bembl, nnowagM 3acTpPonkW,  OAUTENbHOCTb
CTpOUTENbLCTBA, OTCYTCTBME coBpemMeHHon CY3 cepurHbiXx OfoKOB Ha Gase KOMMbHTEPHbLIX
CpencTB), YTO BbISBMIIO paccMoTpeHne npoekta BBOP-TOWU.

3a npowegwue 10 ner He 6bINM ycTpaHeHbl AUCNPOMOPUUM B  MCMOSb30BaHUN
NPUPOOHbLIX PECYPCOB B aNnekTpoaHepreTuke (bonee 65% — 3a cdet TOC) M He npeogorneHa

TeHaeHuna K YyBeJIM4YeHuo I'IOTpe6J'IeHI/IFI npupoaHOro rasa B Tenyo3HepreTuke. He
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peann3oBaHO MOSIOXKEHUE O MepeopueHTaLmmn C SKCNopTa Cbipbs Ha 3KCMOPT 3NEKTPOIHEPTUN,
BblpabaTbiBaemon ASC. HecMmoTpsa Ha yBenuueHue, MMHeparnbHO-CbipbeBast 6a3a no ypaHy B
Poccumn n mupe He B cocTosiHUM ob6ecneynTb YCTOMYMBOE AOSTOBPEMEHHOE pa3BUTUE SOEepPHOMN
9HEpPreTUKM Ha TEMNMOBbIX PeakTopax, M3Ha4YanbHO CO34aHHbIX AN BOEHHbIX Lenen (HapaboTka
OPY>XEMHOro MNYTOHWUSI, pPeakTopbl aTOMHbIX MNOABOAHbLIX N0AO0K). Bce 6Gonee akTyanbHbIM
cTtaHoBuUTCA nonoxenue ctpaternmn-2000 o Heob6xoauMMOCTM nepexona Ha ObICTpble peakTopbl B
3aMKHYTOM TOMSIMBHOM LUKIIE.

OgHuMm  n3  KknoyeBblX MoMeHTOB cTpaTermm-2000 6bin NpUMHUMN  eCTECTBEHHOM
6Ge3onacHOCTM™®, HaueneHHbIn Ha UCKMNoYeHne Taxenblx aBapun Ha ASC u npegnpuatuax ATL,
C HeobGXOAMMOCTBIO 3BaKyauun HacemneHus, nepepaboTky obry4yeHHOro s4epHOro Tonnmea C
paanaunOHHO-3KBMBANEHTHLIM 3aXOPOHEHMEM PafNOAKTUBHBIX OTXOO4OB W TEXHONOMMYecKyto
noaaepXXKy NonMTUYECKOro pexxuma HepacnpocTtpaHeHus. [Nocne aBapum Ha ASC «dykycnmay,
cobbiTui npoweallero aecaTunetTus Ha bnvwkHem BocToke OCHOBHbIE MPUHUMMBI CTpaTernm
6e3onacHOro pocta MOLLHOCTEN SOEPHON SHEPreTUKN NO-MPEXHEMY XOYT CBOEro UHXEHEPHOro
peLLeHns 1 peanu3aunm B HOBbIX YCTaHOBKaX.

EctectBeHHaa 6GesonacHocTb — Heobxogumoe ycrnoBMe W OfHa W3 [MaBHbIX Lenewn
HOBOW KpyNMHOMAaclITabHOW SOepHON JSHEpreTMKn He MOXeT OblTb AOCTUrHyTa nyTem
AanbHENLLero yCuUneHnss «3awuTbl B rMyOUHY» W LUMPOKOrO BHEOPEHUS MacCUMBHBLIX CpPeacTs
6e3onacHOCTM B CyLLECTBYIOLIMX MpOEKTax JlerkoBOAHbIX PeaKkTopoB, Kak npegnaratoT
HeKoTopble cneumanucTbl. MNpakTrka nokasana, YTo 9TO NPUBOANUT K YBEMNUYEHUIO KanUTanbHbIX
3aTpaT, CHWXKEHUI0 KOHKYpeHTOCNocoBbHOoCTN ADC, a OnacHOCTb TSPKENbIX aBapuin COXPaHSETCs.

O6palueHne ¢ 0bsy4eHHbIM TOMAMBOM U PagMOaKTUBHBIMU OTXO4aMu OCTaeTcsl OOHON
n3 Hanbonee GonesHeHHbIX Npobrnem. U Gonee ncyepnbiBalOLEro peLleHns, Yem peanusaums
3aMkHyToro ATLl ¢ Bo3BpaTOM LIEHHOrO 3HEPreTMYEcKOro Cbipbsi, U3BMEYEHMEM MOMe3HbIX
N30TOMOB, TPaHCMyTauMen HENTYHWHA, aMepuumnsa 1 Kopua u mnsonduuen (3axopoHeHUeMm)
oTxonoB 6e3 HapyLeHns NPUPOAHOro pagnaumnoHHoro 6anaHca, He npeanoXxeHo. * *

*TepMHH «ecTecTBeHHAs: 0€30MaCHOCTb) MPEUIOKEH 0oJiee IBYX JACCIATUIICTUI Ha3a/[ KaK
Oosiee 0oOmMI 1O CMBICTY OJKBUBaJeHT QopMyaupoBku «inherent safety», BBeneHHOI
BeitHOeproMm u mOdy4MBIIEH pacHpoCTpaHEHHWE B HAIIMX TEXHUYECKUX M3/aHUSAX Kak
«BHYTPEHHE TIPUCYIas 0€30MacHOCTh». PeakTopHble TEXHOIOTUN U 00BeKThl 3aMKHyTOTO SATI]
MOXKHO CpaBHUBaTh, OLICHMBAs CTENEHb NPUOIMKEHUS K UeNIsAM, CPOPMYJIUPOBAHHBIM B
TpeOOBaHUSIX «ECTECTBEHHOIN 0OE30M1aCHOCTI.

**CoxpaHeHHe TPHUPOJHOTO pAJUWAMOHHOTO OajaHca IIOpa3’yMEeBaeT, YTO dYepes
OTIpEICIEHHBId HMCTOPUYECKH HE CIHUIIKOM OOINBIIONW TMEpPHOJ] BPEMEHH CyMMapHas
PaIMOAaKTUBHOCTh OTXOJOB, MPOU3BEICHHBIX B pe3yibTare dKciuryaranuu ADC u nepepaboTKu
00Jy4eHHOTO TOIUIMBA M HAIPaBISIEMBIX HA 3aXOpPOHEHHE, He OyIeT MPEeBHIIaTh CyMMAapHOM
PaIMOAKTUBHOCTH ypaHa, U3BJICUEHHOTO U3 3eMHOM KOPHI 1t o0ecriedeHus ADC TOIIUBOM.
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MocnepoBaTenbHoe MpoBedeHWe MpuHUMNA ecTecTBeHHOM 6e3onacHoCTU nyTem
TEXHUYECKMX pPEeLIEeHUI, HanpaBneHHbIX Ha YNpoLLeHNe KOHCTPYKUMIA, cMarYeHme TpeboBaHum K
obopynoBaHuMo, 34aHMAM, Nnowagke, nepcoHany, NOo3BONUT  peanu3oBaTb  Noaxoa,
cchopMynunpoBaHHbIv B cTpaTernm-2000, — «4em 6e3onacHee, Tem geweney». bes obHoBneHus
HopmaTMBHOW 6a3bl nNpoekTupoBaHna ADC C yyacTMeM Haa30pHbIX OPraHoB M BbIMNOMHEHUSA
HWNOKP, Bknoyaa onbiT NpOTOTUMNOB, co3daTtb HoBble Hepoporme AJC c  OGbiCTpbiMK
peakTopaMn Hesnb3d. JTa 3ajaya OCTaeTcsd O4HOM M3 BaKHEeWWUX ANA pasBUTUS S0epHON
3HepreTUKM Ha ANUTENbHYIO NEePCrnekTUBY.

CylwecTtBeHHble MO3UTMBHbIE COBUMM MNPOU3OLLNM C YyTBepXaeHueM denepansHon
LeneBon nporpamMmmbl «SaepHble SHEProTEXHOOMMM HOBOMO MokosieHnsa Ha nepuog 2010-2015
rogoB M Ha nepcnektmey go 2020 rogar», B pamkax kotoponm B 2011 r. Gbina onpegeneHa
npuopuTeTHas 3agadva oTpacnun — peanu3auunsa npoekta «lpopbiB», 06bEANHSAIOWErO NPOEKTbI
no (OPMMPOBAHUIO TEXHOMOIMA SAOEPHON SHEPreTMkn sOoepHon O6e30rnacHOCTM Ha OCHOBE
ObICTPbIX peakTopoB 1 3amMKHyTOro ATLL.

OBuxyuwme dakTopbl U FOPU3OHTLI pa3BuTusa. O4eBUOHO, YTO COBPEMEHHAA 9aepHas
9HepreTuka MMeeT HepeLleHHbIE U OTIOXEHHbIE NPOGeMbI:

— Bce bOonee cepbe3Has yTpaTta OOLLECTBEHHOro AOBEpus Mocne TsKenbiX aBapum
CTaBUT NOAO COMHEHME Kak peanu3aumio  OGNMKHECPOYHbIX MPOrpaMm  TUPaXKMPOBAHMSA
TpaguumnoHHbiX TNoB ASC, Tak U MNepcnekTMBy AanbHEWMLEero CyLlecTBOBaHUS SOEepHON
3HepreTnkM BoooLLE;

— noBblleHne 6e30MacHOCTM peakTopoB 0e3 MPUMHUMNMANBHOrO U3MEHEHUA  UX
KOHCTPYKLUMKM CINULUKOM [OpOro, yaernbHble KanutanbHble 3atpatbl Ha HoBble AJ3C 3a
nocrnegHne 10 neT Bo3pacTanu onepexarwwumm Temnamm Nno CpaBHEHWIO C TPagULMOHHON
3HepreTukom;

— OKOHOMWYECKM MpuemremMble  3anacbl  MNPUMPOOHOrO  ypaHa nNpu  KpavHe
Heah(PEeKTMBHOM €ro UCnonb3oBaHUM B OBLLENPUHATOM cerogHs oTKpbiTom ATL, HeBenvkn (He
npeBbIWalOT 3anacbl HeTU) U HEepaBHOAOCTYMHbI AN pasHbIX CTpaH, YTO OrpaHu4MBaeT
mMacwTabbl U PYHKUNOHMPOBAHNE COBPEMEHHON SAEPHON IHEPreTUKN TEKYLLUM CTONETUEM U,
KaKk M ygopoxaHue OObldHbIX BMAOB TOMMMBa, HeceT B cebGe OnacHOCTb MeXAyHapOAHbIX
KOHMJTNKTOB;

— npu Hanuuuu K KoHuy 2010 r. cebiwe 230 TbIC. T HAKONNEHHOrO B MUpe 065Ty4eHHOro
ToNnmMBa 3ajaya ero ytunuaauum He pelueHa, npuyem npobnema «sagepHbIX 0TXO40B» MPOYHO
BOLUMa B 0OLLEeCTBEHHOE CO3HAHME Kak HeyCTpaHnmas B MPUHUMNE;

— WCMONb3yeMble CEerogHs TEXHOMOrMn npeanpuaTun no oborawleHuto ypaHa wu
BblAENEHUIO NAYTOHUA M3 OGMy4YeHHOro TOMnMBa TEMMOBLIX PEAKTOPOB NPU OA4HOKPaTHOM
nepepaboTke co3aloT ONACHOCTb PacnpoCTpPaHEeHNs 94epPHbIX OPYXENHbIX MaTepuarnos;

Monckn nyTen peleHns nepeyncrnieHHblXx npobnem cBsA3aHbl C HEeOoOBXOAUMOCTbIO

NMPOrHO3MPOBaHUS MX [ONrOBpeMeHHbIX nocnegcteuit. CerogHs npu npoektupoBaHum A3C
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3aknagbliBaeTcsi CPoK crnyxbbl 60 neT, 1 MOXHO OXungaTb yBenudeHmne atoro cpoka go 100 net um
6onee. TexHunyeckne peweHns B Yactm ATL, — oT fo6blum ypaHa u OO 3aXOPOHEHMS OTXOO0B
TaKkke MMEKT AOMroBpeMEHHbIM xapakTep. [Ona passutua sgepHon aHepreTuku 6e3ycnoBHO
Heobxoanma cTpaTerva Ha ONUTEenNbHY NepCnekTuBy, kak MUHUMYM Ao 2100 r.

MupoBasa sapepHasi 3HepreTMka cerogHa M B OnmxkHen nepcnektmBe. C TOYKM
3peHnss macwTaboB aHepronoTpebneHns 1 pocta MMpP HaxOAUTCS HA KPUTUYECKOM MNyTWu, npwu
KOTOPOM 3HaYUTENBbHO CHMXAOTCH BO3MOXHOCTU OrpaHnyYeHns BblIOpOCOB yrnekucnoro rasa. B
9TOM CUTyauum Ha NepBbIN NnaH BbIXoAUT 6e3yrnepogHas 3HepreTuka, 3Ha4YMMOW 4YacTblo
KOTOpon sBnseTca sgepHas. Ho roBops O ee ponu, Henb3si He OTMETUTb Cepbe3Hble
M3MEHEeHMs B Temnax pocTa BO30OHOBMSEMbIX WCTOMHWKOB 3SHEPrMM M KX  pacTyLlyto
KOHKYPEHTOCMOCOBHOCTb MO OTHOLLEHWUIO K APYrMM BuAam MpPOU3BOACTBA 3NeKTpoaHeprun. Mo
HEKOTOPbIM OL€HKaM B CEKTOpEe 3fIEKTPOIHEPreTUKN NOSTIOBNHA HOBbIX MOLLHOCTEN, BBEAEHHbIX
B gencteme B mmpe Ao 2035 r. onsa yooBNeTBOPEHUS pacTyLlero cnpoca, dygeT npuxoanTbes
Ha BO30OHOBMSIEMblE MCTOYHUKW 3HEPruu, rnaBHbIM 06pasoM, rMapo- U BETPOIHEPreTUKY.
Bo3obHoBNsSiEMble MCTOYHWUKM 3HEPTMU MOFYT COCTaBUTb CEPbE3HYI KOHKYPEHUMIO SOepHOW
9HepreTuke B NfaHe kKak 6e3onacHOCTW, Tak M 3KOHOMWYECKOW npuBReKaTenbHOCTU npu
COXpaHEeHUn TeHOEHUMM pocTa (Mnn gaxe ctabununsauumn) CToMMOCTN coBpeMeHHbIX ADC.

HeogHoO3HayHOCTL cTpaTerMn pasBuTUA. AHanM3 NOAXOO0B K MNepcrnekTuBam
pPa3BUTUS SAEPHON SHEPreTUKN B Pa3NUYHbIX CTpaHax NokasbiBaeT Hannyine AByX TEHAEHUNN:

pa3BUTUE SAEPHON SHEPreTukM Ha Gase CyLecTBYIOLMX TUMOB TEMMOBbIX PeakTOpoB C
OTKpbITbIM ATL;

ocBoeHue 3amkHyToro ATL, ¢ BBOOOM peakTopoB, obecneyMBaloWUX MPOCTOE WK
pacLuMpeHHoe BOCNPON3BOACTBO saepHoro Tonnuea (KB=1).

MepBbii NOAXOA ONULIETBOPSIET NYTb 3KCTEHCUBHOMO Pa3BUTUSA, NO KOTOPOMY Moka naeT
BCA MupoBas saepHass aHepreTuka. [Mpy atom B 000poT BOBrnekaetcss Bce 6Gonbliee
KONMMYECTBO NPUPOAOHOr0 ypaHa, MWChnonb3yemMoro MeHee 4em Ha 1%, M npomsBoaaTcA
BO3pacTawLwme o6bembl 0ONy4YeHHOro TonnvMBa. TeM He MEeHee B COBPEMEHHLIX YCIOBMAX
9HEepreTU4ecKoro pblHKa [AaHHbIM  NOAXO4 MNPU3HAEeTCs 3KOHOMMYECKM OnpaBAaHHbIM.
KoHuenuus ganbHenwero pasBuTus No 3TOMy MyTu nonyduna pacnpoctpaHeHne B CLUA n
ycunuamm Beaywmx Kopnopauumn-paspabotumkos AJC TupaxupyeTcsa B pa3BMBalOLLUXCA
CTpaHax, BCTalLWMX Ha NyTb OCBOEHNA SAEPHON 3HepreTukn. [nsa nocneaHux npegnonaraeTca
NpeaocTaBneHne BO3MOXHOCTM JIM3UHra SiAEpHOro TOnnmMBa C BO3BPATtoOM OOMNy4YeHHOro B
CTpaHbI-NOCTaBLUUKK, rAe COCpeaoToumnBatoTca Bce onepauun BHewHero ATL,. C To4km 3peHus
CLA wn3BecTHble MUpPOBbIE PECYpPCbl ypaHa MO3BONAT MM MPUAEPKMBATLCA LAHHOrO Kypca
poctatoyHo pgonro. K Tomy ke HakannuBaemoe oO6ny4yeHHOe TOMAMBO COrfnacHo 3TON
KoHUenuun siensietca 6ecnonesHbiM 0TX040M, U Npobnema ero OKOHYaTENbHOIrO0 3aXOPOHEHUS

BbIXOAUT 3a PpaMKK 4YNCTO 3KOHOMUYECKOMN.
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MonHas peanusaums BO3MOXHOCTEN SA4epPHON SHEPreTukM JOCTUXKMMA SiLlb BO BTOPOM
noaxoge, obecneunBatowem ysenudeHme B 200 pas BbIXxoda 3HEPrUM C KaXKOOW TOHHbI ypaHa,
YTO O3Ha4yaeT pacwupeHve pecypcHon 6asbl Ha MHOrO NOPSOKOB, MOCKOMbKY CTaHET
9KOHOMMYECKM OrpaBAaHHbIM MCMONb3oBaHWe 6eaHbix mecTopoxaeHun. OgHako cTparternm
pasBUTUS B paMKax 93TOro noaxoda KOHUeNnTyanbHO pasfnuyalnTcs B 3aBUCMMOCTM  OT
npeanonaraemMon ponu ObICTPbIX peakToOpoB B CTPyKType saepHon aHepretukn. B CLUA,
Aenawwmx ctaBky B 0603pumom Oyayuwiem Ha IerkoBogHble peakTopbl B OTKpbiTom ATL,
npegycMaTpuBaeTcsl NpUHUMNManbHasi BO3MOXHOCTb nepexoga k nepepaboTke ob6ny4yeHHOoro
TonnmMBa C LUemnbld YMEHbLWWUTb KOMMYECTBO BbICOKOAKTMBHBLIX OTXOQ0B, NoAnexalinx
OKOHYaTENbHOMY 3aXOPOHEHWID, MNYTEM CXWUraHusa BblAENAEMOro MnAYTOHUS U HENTYHUS,
amepuumnsa 1 Kiopus B BbICTpbIx peakTopax. lNocneaHne BbINOMHAIOT POfib «HUCTUNBLLMKOBY» Npwu
AOMUHMPYIOLLMX FEerkoBOAHbIX peakTopax. [na Takux ObICTpbIX peakTopoB MNpUHMMAaETCS
KoadhduumeHT BocnpomseoncTea KB<1, n nx TONNMBHLIN LMK OCTAaeTCA HE3aMKHYTbIM, Tpebys
MOCTOSIHHOW noAnuTKN. PaccmaTtpuBaeTca Takke BO3MOXHOCTb MCMOMb30BaHUA ObICTPbIX
peaktopoB ¢ KB~1 unu KB>1, HO nx muccusa octaetcsa Tow Xe, a yBenuyeHHasa HapaboTka
NAYTOHWUSI CAYXWUT NULWb CPEACTBOM YCKOPEHMSI BbiXOA4a MOLLHOCTEN ObICTPLIX pPeakTopoB B
CTPYKTYpe S0EPHON IHEPreTUKM Ha HYXXHbIN YPOBEHD.

Crtpaterun passutns PpaHuun n AnoHUK, HE UMEKLLNX COBCTBEHHbLIX MECTOPOXAEHWNN
ypaHa, TpaauunoHHO npegycmaTpusanu nepexoq ot oTKpbIToro ATLL nerkoBoaHbIX peakTopos
K 3@aMKHYTOMY C ucrnonb3oBaHnem 6oicTpbix (KB>1) ¢ HaTpueBbIM TENITOHOCUTENEM, CMOCOOHbBIX
obecneyrBaTtb TOMNMBOM NErKOBOAHbLIE PeaKTopbl. Takast cTpaterus passusanack ¢ 1960 rr. u
no-npexHeMy npeanaraeTcs HEeKOTOPbIMW POCCUMUCKUMKU cneunanuctamu. [lepBble warn K
peanusaumm 3amkHytoro ATL, Obimv npongeHbl M MPUBENM K CO34aHUIO NpeanpusaTuii Mo
nepepaboTke 06ny4eHHOro TonnMBa NErKkOBOAHbIX PEAaKTOPOB AfS NyCka ObICTPbIX peakTopoB
Bo ®paHuun, BenukobputaHuu, HAnoHmm u Poccun. Ho ganbHenwee npoaBMKEHWE
NPMOCTaHOBUIOCh M3-3a NpeKpaLLeHNsa aKcnnyaTauum yxxe NoCTPOEHHbIX BbICTPbIX HATPUEBbIX
peakTtopoB BO ®PpaHuum n AnoHun, Kotopble camu no cebe 6binv Npu3HaHbl IKOHOMUYECKM
HenpuBnekaTesnbHbIMU 1 ONAacHbIMK A1 PacnpOCTPaAHEHUS OPYXXEMHbIX TEXHONOMMIA (MO3nuns
CLWA).

B nonb3y BO3BpaTa K 3TOM CTpaTerMm BbIABUraeTcad Te3nuc O NpUeMEMOCTH
CyLLIeCTBOBaHWS B CTPYKTYpe saepHon aHepreTukn 6onee aopormx 6uicTpbix peaktopos ¢ KB>1
npyv COBMECTHOM (PYHKLMOHMPOBaAHMM C TennoBeiMU. Mexay Tem xenaHue onpaBsgaTth 3aTpaTthl
Ha YNoOMSHYTble NpeanpuaTusa no nepepaboTke 0ONYyYEHHOro TOMMAMBa NOPOAMMAO KOHLENUMIO
(yxe peanuayemyto Ha MpakTUKe) MPUMEHEHUS BbIEMNEHHOro MAYTOHUS ANA U3roTOBMEHUs
CMELUAHHOro ypaH-NNyTOHMEBOrO OKCUAHOrO TOMMMBa [Ans TEMfOBbIX pPeakTopoB. 3TO
cBMAeTeNbCTBYET NO CylecTBy 06 oTKase OT nepBOHa4YanbHOro 3ambicria co3fgaHust BbICTpbIX
pPeakTopoB, NMOCKOSMbKY C TOYKM 3pEeHUsA TONNMBHOro 6anaHca MCnonb3oBaHWE MYyTOHUS, Kak U

oboraleHHOoro ypaHa, B HUX 3aBejomMo 6onee apPEKTUBHO, YEM B TEMIOBbIX.
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Mosnuma Poccun, chopmynupoBaHHas B ctpaTernn-2000, opneHTnpoBaHa Ha OCBOEHME
3amkHyToro ATLl. OHa OCHOBaHa Ha KOHLENUMM co3daHust KpynHomacwTabHou saepHOn
9HEepreTukn, Kotopas MOXeT OblTb pasBuTa Ha ObICTpbIX peakTopax YMepeHHOW
9HeproHanpsPkeHHOCTN 6e3 N3bbITOYHOro NPON3BOACTBA NIYTOHMSA. OTO NO3BOMSET NPUMEHUTb
BMECTO MNOXapOOoMacHOro HaTpua TSXKENbIn XUMUYECKU MNACCUMBHBLIN W He3akunawwui [o
BbICOKOW TemnepaTtypbl TENSIOHOCUTENb, a Takke 0TKa3aTbCsl OT YpaHOBOro 6naHkeTa B Nonb3y
TpeboBaHM SKOHOMUKM, BGe3onacHOCTM N HepacnpocTpaHeHus. [pn 3TOM BaXHbIM ABNSETCS

MofIHoe BHYTPEHHEE BOCMPOU3BOACTBO MIYTOHMST B akTmuBHOW 30He (KB~1) € nnoTHbIM
TEMNnonNpPOBOAHBLIM YPaH-MAYTOHUEBBIM HUTPUAHBLIM TOMAMBOM ™ * * paBHOBECHOMO COCTaBa.

CerogHs sipepHasa aHepretuka Poccum 6asupyetca Ha ASC ¢ BogooxnaxgaembiMu
peakTopamMun Ha TennoBblx HenTpoHax Tuna BBOP n PEMK, paboTatowmmm B oTkpbiTom ATL.
MpuHaTbie B QHepreTudeckon ctpaternn Poccum Ha nepuoa Ao 2030 r. macwitadbl BBoga AQC
(52-62 'BT) 1 aKCnopTHbIX NOCTaBOK ByayT AOCTUrHYyTbl B OCHOBHOM Ha 6a3e BBOP. B 6onee
LUMPOKOW MNEepCrneKkTUBE KYeBbIMM AN MacwTabHOro pasBuTus OcTarTcs 6e3onacHoCTb,
peweHne npobrnembl HakonneHuss ob6nyyYyeHHOro TOMMMBA, CbIpbeBble  PeEcypcbl W
9KOHOMMYECKas NpuBrekaTenbHOCTb.

Ona dopmnpoBaHua ctpaTtermm pasBUTUA SOEPHON SHEPreTUKM onpegensiollee
3Ha4YeHne wuMeeT nporHo3 aHepronoTtpebHocTen. OpueHtupbl go 2030 r. saBndAwTCA
CpeaHeCpOYHbIMU, U, MNPUHMMAsi MX 3a OCHOBY, HeobxoaMmoO WCnonb3oBaTb [OCTAaTOYHO
Aaneky 3KCTpanonauuio. 3Ta 3KCTpanonaumsa AoSmMKHA OnuMpaTbCs Ha Takne KOHCepBaTMBHbIE
nokasartenu, He NoABEPKEHHbIE 3HAYUTENbHbIM KonebaHnam, kak aHepronoTpebneHvne Ha gyuwy
HaceneHnss U ero oblasa YMCNEHHOCTb, a TaKkKe HaMeYeHHble OpueHTMpbl pocTta BBIT,
TEHOEHUMN M3MEHEHWS €ero 9HEeproemMKoCTU W noTeHuman aHeproctepexeHuns. Bo3MOXHbIN
Bknag ASC B aHeprobanaHc MOXHO OLIEHUTb B TEPMUHAX BblipaboTka 9NeKTPO3Heprnm, KoTopas
cenvyac n B 0603pumMom byayliem SBnseTcs Ana a4epHOn SHepreTUkM NpounmpyowmnmM BULOM
3HEepronponsBoOACTBa.

***U3BecTHO, uTO OOJee BBICOKAs TEILUIOMPOBOAHOCTh HHUTPUIHOTO  TOILTHBA
CIOCOOCTBYET TIOBBIIICHMIO CAMO3ALIUIIEHHOCTH peakTopa. HwutpuaHoe TominmBo eme
HEJ0CTaTOYHO U3y4yeHO. Hampumep, ecTb BOIPOCHI, CBSI3aHHBIE C NapaMETPaMHU TEPMHUYECKOTO
pa3oXKeHUs, KOHTAKTHBIM  TEPMHYECKHM CONPOTHUBIICHUEM, TEPMOMEXAHNYECKUM
B3aMMOJICHICTBUEM HUTPUIHOIO CEpACYHMKAa ¢ 000sI0ukoi. PacueTHbIif aHanmu3 mokasal, 4TO
ypoBeHb camo3ammineHHocTn bH-1200 mo oTHOIIEHHMIO K 3alpOEKTHOW aBapuu, CBSA3aHHOM C
IIPEKPAIICHUEM CUCTEMHOIO U aBTOHOMHOI'O YHEPrONUTaHUs IIPU OJHOBPEMEHHOM OTKa3e BCEX
OpraHOB aBapUUHOM 3alUTHI PEAKTOpa, CYIIECTBEHHO BBIIIE JJIi BApUAHTAa aKTUBHOW 30HBI C
HUTpUIHBIM TommBoM. Bapuant BH-1200 co cmemaHHBIM OKCHIHBIM TOILUIMBOM IIO
HAaTPUEBOMY IYCTOTHOMY 3(QexTy OIM30K K TIpaHUIEe CaMO3AIIUIIEHHOCTH, KOrja elle
BO3MOXHO 0€30MacHOe pacXoJaKUBaHHE peakTopa, T.e. 0e3 IUIaBJICHHS AaKTHUBHOM 30HBL
IToaToMy camM03alMIIEHHOCTh 3TOr0 BapHUaHTAa AaKTHBHOW 30HBI 10 OTHOWICHHIO K
paccMaTpuUBaeMOM 3alpOEKTHON aBapuM TpeOyeT JIOMOJHUTENBLHOro Oosee TIIATeTbHOrO
aHaIMu3a.
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Ha cerogHsa B Hawen cTpaHe exerogHo Ha Aylwy HaceneHus Npons3BoguTCcs NpUMepPHO
CTONbKO Xe anektpoaHeprum (~7000 kBT-4), ckonbko B 3anagHom Epone. Mo nporHosy
MAIAT3 ona gaHHoro permoHa aToT nokasatenb K 2030 r. moxeT yBenuyutbea ao 7800-9300
KBT-4, kK 2050 r. — o 10100-12300 kBT-4. YunTbiBasi, 4TO 3HEProeMKoCTb poccuickoro BBI
HamMHOro Gonblue, Yem B Pas3BUTbIX CTpaHax, OyLeBOe MNPOM3BOACTBO JNEKTPOIHEPrMn B
3anagHon EBpone MOXeT CnyXuTb OPUEHTMPOM M ON9 Hawen CTpaHbl. TOT Xe NpOorHo3s
MAIAT3 co ccbinkon Ha gaHHble OOH nokasbiBaeT OXMAAEMbI OTpuUaTeNbHbIA MPUPOCT
HaceneHnss B BoctouHon EBpone go 2050 r., nostomy npeanonoXeHwe HyneBoro pocTa
HaceneHuss Ans Halen CcTpaHbl B MEpPBOW MOSIOBMHE BeKa MOXET ObiTb MPUHATO B KayecTBe
BEPXHEro opmeHTMpa AN OLEHKN BHYTPEHHEWN 3HepronoTpebHOoCTy.

B nnaHe [OCTWXEHWs CyeCTBEHHO YryyleHHOro TonnueHoro 6anaHca TONMBHO-
9HEepreTM4ecKoro KoMMIeKkca CTpaHbl, cbepexeHus LEeHHbIX PecypcoB WCKOMaembIx AN
BHE3HEPreTM4eckoro UCrnonb30BaHUS, NOBbILUEHUS OO BbICOKOTEXHOMOMMYHbBIX M HayKOEMKMX
NPOOYKTOB B SKCMOPTE, paaMKanbHOro pelieHusi npobrembl BbibpocoB CO, Ao koHUa Beka
HY)XHO co3gaTb KpynHOMaclTabHylo SAEepHYK 3HepreTuky, 4Tto O3HayaeT HeobxoammocTb
ckopenwero nepexoga kK 3amkHytomy ATLL n nopgepxaHus pasyMHO BbICOKMX TEMMOB
pas3BUTUS Ha NPOTSHKEHUN BOonbLUEN YacTn CTONETUS.

KnioyeBonn momeHT 6e3onacHocTn. Paktop 6e3onacHOCTM onpedensieTcs He TOMbKO
peanbHbIMU (PU3NYECKMMN CBOWCTBaMM OOBLEKTOB, HO M MX OOLLECTBEHHBIM OCO3HAHMEM.
Mpun3HaHHbIM ypoBEHb 6e30nacHOCTM SAEPHON SHEpPreTukn — Heobxoaumasn npeanochinika aAng
AOCTMXKEHMS BO3MOXXHOIO YPOBHSI €€ pas3BUTUS.

Henb3sa He yunTbiBaTb, 4TO 3a 60 NeT pa3BMTUA aTOMHOM SHEPreTUKM MPON3OLLIM LLECTb
KPYNHbIX aBapuin. BeposaTHOCTHble noaxoabl, 3PdEKTUBHLIE B MOUCKE CrabblX MPOEKTHbIX
PELLEHNA N BbIABNEHWM HELOCTATKOB perfiaMeHTa aKcnnyaTtauum, He MOryT paccmaTpuBaTbCs
Kak OCHOBHOW KpuTepuin ©GesonacHocTn, a Tem 6onee kKak mnokasaTerlb BO3MOXHOCTU
peanu3aumMm KOHKpPEeTHbIX aBapuii. [lepcnekTyBbl KpynHOMacLUTabHOM SOEepPHOW 3HEpreTuku
Henb3s CBA3bIBaTb C TEXHOMOMMAMW, NpeanonaralwmMn geneHne aBapuii Ha MNPOEKTHbIe U
3anpoeKkTHble M NpeaycMaTpuBaloWMMM BO3MOXHOCTb 3KCTPEHHOW 3BaKyaLun HaceneHusa B
cnyvyae asapui. CrnegyeT npu3HaTb, YTO MOYTU BECb MUMPOBOM napk gencteyowmx AIC Ha
6ase BoOoOOXNAXOAEMbIX pPeakToOpoB, a Takke npegnonaraemble ObICTpble HaTpuUeBble
pPeaKkTopbl-Pa3MHOXUTENN XapakTepU3yloTCA HEeyCTPaHUMbIM NOTEHLMANoOM ONacHOCTU B BUAE
3anaceHHon 3aHepruun, cnocobHor MoOMnM30oBaTb HAKOMMEHHY PaaMOaKkTUBHOCTb B Criyyae
3aNpoeKTHOW aBapwun, Hanpumep, C NOoTepen OXNaXAeHUs W nocnegylwum nraBneHnem
Tonnuea, kak Ha ASC «dykycuma» vnu B pesynbTaTe pa3roHa peakTopa Ha MrHOBEHHbIX
HEeNTpoHax, kak B aBapum Ha YepHobbinbckon AJC. Heobxogmma nepeopueHTaums
npUMeHUTENbHO kKak K peaktopam AJC, Tak u Kk obbektam ATL, Ha npoBo3rnaweHHy B
ctpaternn-2000 koHLenuuio ectecTBeHHOM ©6e30MacHOCTU, NPUHLMNbLI KOTOPOW B HacTosLlee

BpeM4d Bblpa6OTaHbI N TEe0peTUHECKn 060CHOBaHbI.
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MpuMeHuTensHO Kk peaktopam ASC MOXHO BblAeNUTb TpU TpeboBaHWS, OTHOCALLUMXCS K
AOCTWXXEHMIO NPUEMNEMOrO YyPOBHSA 6e3onacHoOCTU:

" MUWHUManbHbIA 3anac peakTUBHOCTU peakTopa, He MNO3BONALWNA peanu3oBaTb
pasroH Ha MrHOBEHHbIX HEWTpOHaX, W COXpaHeHWe B codeTaHun c adcekTamm
CaMoperynmpoBaHnst  CTaburbHbIX  PU3NYECKMX  XapaKTEPUCTUK 3a BpemMs  KaMnaHum
(«paBHOBECHOE» TOMMMBO);

= OTKa3 OT UCMNONb30BaHUA TENSIOHOCUTENS MNEPBOro KOHTYypa B BuAe neperpeTon Boabl,
napa wunu rasa nop BbICOKMM [aBrieHMEM, NOTeps KOTOPbIX U COOTBETCTBEHHO OXNaXaeHus
TOonnMBa MNPUMBOAAT K HEAONyCTMMbIM  BblOpocaM  paguoHyknuaoB, W nepexog Ha
BbICOKOKMMNALLMI XUAKOMETANMMYECKNA TENSTOHOCUTENb, MHTErpPanbHYHO LWAXTHYH KOHCTPYKLMIO
peakTopa C yCTpaHEHNEM BO3MOXHOCTU NOTEPU OXNaXKAEHUS;

* OTKa3 OT UCMOSIb30BaHWS TENMOoHOCUTENen U Matepuanos, XMMUYECKN aKTUBHbIX U
noxxapoonacHbIX NpyY B3auMOOENCTBUM C BO3AYXOM U BOAOW, Hanpumep, rpaduT, LMPKOHUI B
TENoBbIX peakTopax, HaTpu — B BbICTPbIX.

K atomy cnegyet gobaBuTb npuvHUMNManbHble pelleHus No obbekTam M TEXHOMNOorMsam
AT

" OTKa3 OT NPSAMOro 3axXOPOHEHUs 0BNyYeHHOro TONMUBa, MMHMMMU3ALUMSA KONMYecTBa
BbICOKOAKTUBHbIX OTXOAOB B 3aMkHyToM HATL, ¢ BO3BpaTOM ONACHbIX OONTOXUBYLLMX
aKTUHOMAOB M YacTU NPOAYKTOB AeneHus B ObICTpble peakTopbl B COCTaBe pereHepupoBaHHOro
TOoNnmMBa W Kak WUTOr peanu3aums pagualyMOHHO-3KBUBANEHTHOIO 3axXOpPOHEHUs OTXOAOB,
BO3MOXHOCTb KOTOPOro 060CHOBaHa;

" MAPUCTaHUMOHHbIN ATLL ¢ MMHMMM3aUMen BpeMeHn BblAEPXKKN 0BMy4YEeHHOro TONNuBea,
KonuyecTBa XpaHWMbIX SOEPHbIX MaTepuanoB M ONacHOCTU aBapui, pagukarbHOE CHUXEHWEe
pucka pacnpoCTpaHeHusa SOepHbIX MaTepuanoB C OTKA3OM Kak OT HapaboTkm nnyToHus B
OnaHkeTe ObICTPbIX PEaKTOPOB, BbIAENEHUS YUCTOrO MNNYTOHUSA M3 OBNy4YEeHHOro TOMNMBA,
nepexoga k paboTe C «rpsi3HbIM» TOMIMBOM C YCTPaHEHMEM danbHen TPaHCNOPTUPOBKM
obnyyeHHOro ToMNMUBa WM AOEpPHbIX MaTepuanos, Tak U B KOHEYHOM uTore oT oboraiieHus
ypaHa.

HenctBoBaBwnin ¢ 1970 r. goroBop O HepacnpocTpaHEeHUM HEe Cymen npegoTBpaTUTb
NosiIBNEHNE HOBbIX rOCyAapcCTB, BRagewwux saepHbiM opyxueM. B To xe Bpems MOTMBbI
HepacnpocTpaHeHnss B CLUA noctaBunu Gapbep Ha nNyTv pasBuTUS ObICTPbIX PEakTOpoB M
3aMKHYTOrO TOMMBHOIO UMKNa. BO3MOXHOCTb OTKa3a OT KOPOTKOrO BPEMEHW YABOEHUS WU
NCKNtoYeHne ypaHoBoro 6naHkeTa, nepexod K TOMfMBY PaBHOBECHOIO cocTaBa B ObICTpbIX
peaktopax ¢ KB~1 n nocteneHHbln OoTka3 oOT oboralieHunss ypaHa co3garT Heobxogumble
NpeanochINikK A5 TEXHONOMMYECKON NOAOEMKKM PEXMMA HEPACNPOCTPaHEHUS.

TexHonorns  nepepaboTkn  TonNnuBa  AOSMKHA  UCKNOYaTb  BO3MOXHOCTb — ee
ncnonb3oBaHus Ans Boiaenenus Pu, 2°U unu ***U. B aToMm cnyyae oHa CBOAUTCS, B OCHOBHOM,

K OHUCTKEe TonsmMBa OT NPOAYKTOB AeNieHUA C OCTaTKOM 1 -10%.
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PaspaboTka ObICTpbIX peakTOpOB €eCTecTBEHHON 6e3onacHocTM npeacTaBnsieTca
Hanbonee peHTabenbHbIM MNyTEM YTUMM3AUUKU MNNYTOHUA, HakannMBaemoro B 06y4eHHOM
TONNMBE COBPEMEHHbIX SHEPreTUYECKMNX PeaKTOPOB, C ero NepeBoaoM 13 6acCenHOB BblOEPXKKN
B Hambonee 3awuLLeHHble YCMNOBUS peakTopoB M NPOM3BOACTB TOMMMBHOMO Umkna. Ecnn aTta
TEXHOMOrMa OKaXeTcA MnpuBNekaTenbHOW MO 3KOHOMMKe, Ge3onacHocTM u obpalleHuio ¢
0TX04aMu, 3auHTEpPeCOBaHHbIE CTPaHbl CMOryT MOCTEMEHHO 3aMellaTb el JerkoBOAHble
peakTopbl C OOOralwleHHbIM YypaHOM, 3aKkpblBas feranbHbIi KaHan pacnpocTpaHeHus
OpYXenHbIX MaTepuarnos.

PasymeeTcs, HUKakaa HoBasa TexHonorna ATLL He moxeT npefoTBpaTuTh HeneranbHOro
MCMNONb30BaHUS CYLLECTBYIOLMX TEXHOMNOMMI BblOENEHUA NAYTOHWUS, B TOM Yucne 13 Tonnuea
TENOBbIX PEeaKkTOpOB, Kak M oborawleHus ypaHa Ans MonyyYeHUs OpyXerHbIX MaTepuarnos.
OgHako  nmepeyvucrneHHbI  KOMMMAeKc  Mep  co3gaeT  TexHorormyeckne — Gapbepbl
pacnpoCTpaHeHuto, pasgendaa  TOMMMBHBIA - UMKIT  SOAEPHOM  3HEPreTUKM W OpyXenHoe
NPOM3BOACTBO M MOBbIWAA TeM CaMblM 3(PEEKTUBHOCTb MOSIUTUYECKMX MEP WMHCMEKLMNOHHbIX
NPOBEPOK peanusaunm pexmMma HepacnpocTpaHeHUs.

PecypcHoe obGecne4yeHue sigepHon 3HepreTUkU. C TOYKM 3peHnsa 3pGEeKTUBHOCTH
nepesoga SIAEPHON 3HEPreTUKM Ha 3aMKHYTbIn ATL| BaHbIM SBMSIETCA YCKOPEHHbIN BBOL
CaMoJ0oCTaTOMHOM CUCTEMbI ObICTPbIX PEakTOpOB C MCMOMb30BaHUEM ANs 3TOW Lenn BCex
pecypcoB. JTO npegnonaraet MOMHOE WCMOMb30BaHWe TPaAMLUMOHHO paccMaTpyMBaemoro
pecypca — NNyTOHUS (KaKk HAKOMMEHHOro paHee, Tak U BbiAensieMoro BHOBb Npu nepepaboTke
obnyyeHHOro TONMMBa TenmoBbIX W ObICTPbIX pPeakTopoB) TOMbKO AnsS BBOAA ObICTPbIX
peakTopoB M OTKa3 OT ero Hea{EKTUBHONO CXUraHuss B BuAEe CMELUaHHOro Tornnvea B
TennoBsbiX. Kpome TOro, npu peanusauum cueHapus KpyrnHoMacwTabHoOro pasButus sSO0epHON
SHepreTMkM C MacCcoBbIM BBOAOM ObICTPbIX peakTopoB pecypcbl ypaHa uenecoobpasHo
ncnonb3oBaTh B NEPBYO o4epenb Ans nycka HOBbIX ObICTPbIX peakTopos. [pu Takom noaxoae
MOryT OblTb OOCTUIHYTbl YCKOPEHHbIE TEMMbl Pa3BUTUA CUCTEMbI ObICTPbIX peakTopoB Oes3
TpeboBaHMs BbICOKOrO BOCNPON3BOACTBA TOMMMBA.

CTpykTypa sinepHom 3HepreTuku. CueHapum BHeApeHus ObICTPbIX PeakTopoB C
3aMkHyTbIM  ATLL gomkHbI onuMpaTbCa Ha pearnbHO CIIOXMBLUYKOCA CTPYKTYPY S4epHOn
9HEpreTukn, pasBuTUE SAEPHON 3JHepreTukn Ha 0Oase ObICTPbIX pPeakTopoB €CTECTBEHHOW
6e30MacHOCTM C BbITECHEHMEM MOTEHLMANbHO ONAaCHbIX TENOBbIX NOTPEOyeT B3aNMHOWN YBA3KN
nx TonnueHoro 6anaHca, nepepaboTkn HakonneHHoro obny4yeHHoro Tonnuea (bonee 19 ThiC. T
Ha Hadano 2011 r. B Poccuun) n paumoHansHOro ncnonb3oBaHMs TONSMBHBIX pecypcoB. B aton
CBA3N HeobXooMMO YEeTKO OnpeaennuTb pasnuuns Mexay OBYXKOMMNOHEHTHOW siAepHoWn
9HEPreTUKOM Kak nepexogHbiM 3TarnoMm K SAEpPHOW dHepreTvke C JOMUMHUMPOBaHMEM ObICTPbIX
pPeaKkTopoB W M3BECTHOW KOHUEnuuem C MNOCTOSAHHO COCYLLECTBYHOLUMMN  TENNOBbIMU
peakTopamMn M MOAMUTLIBAOLWNMM UX TOMMIMBOM ObICTPbIMK peakTopaMmn-pasmMHoXuTensmn. B

nocrneaHem cryyae npuemneMocTb KPYNHOMAacLUTabHON SAepHON 3HEepreTuMkM CTaBuTCS nof
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COMHEHME B CUIly HEBO3MOXHOCTM [OOCTWXEHWS CBOWCTB eCcTeCTBeHHOW ©6e3onacHocTn B
TENoBbIX peakTopax C BO4OMW NoA AasneHnem. Kpome Toro, nnyToHW B TENMOBbLIX peakTopax
¢ KB<1 wncnonb3oBancs Obl 3aBegoMo HeadhdpekTnBHO, noTpeboBanacb Obl LMPKyNsums
06ny4YeHHOro 1 NyTOHMNCOAEPXKaLLero Tonmea Mexay 6bICTPbIMK, TENMOBLIMU peakTopammn un
LEeHTpanM3oBaHHbIMK 3aBOf4aMu No nepepaboTke U N3roTOBEHNIO TONSNBA.

YUTo kacaeTcs 9KOHOMMYECKOM KOHKYPEHTOCMOCOBHOCTH, TO No Mepe nepexona k ASC ¢
NofnHbIM HabopoM CBONCTB €CTECTBEHHOW 6e30MacHOCTM NOSIBUTCS BO3MOXHOCTb peanvsauum
YNOMMHABLUMXCS NPEANOCHINIOK K CHWKEHUIO WX CTOMMOCTU (YNPOLLEHWE KOHCTPYKLMM,
cMmardyeHne TpeboBaHUM K 060pyaOBaHWUIO, 3O4aHWSAM, NepcoHany, OTka3 OT AOMOSNHUTENbHbIX
cuctem GesonacHocTu). JTOT (hakTOp MMEET BaXHeWee 3Ha4vyeHue AN 3KOHOMMYECKOW
npuenekatenbHocTn AS3C, NOCKOMbKYy CTOMMOCTb MPOM3BOAMMON 3MEKTPo3Heprnn Hanbonee
YyBCTBUTESNbHA K YAENbHbIM KanuTarnbHbIM 3aTpaTtam. PacyeTbl NoKasbiBaloT, YTO UX CHUXEHME,
Hanpumep, Ha 20% p[daeT npu Npounx paBHbIX ycnoBuax 9% BbiMrpbilla B CTOMMOCTU
3MEKTPO3HEPINN, KOTOpasi SBMSIETCA KOHCEPBATUBHOW  XapaKTEPUCTUKOW. AHanorndHoe
cHmxkeHme Ha 20% cTOMMOCTM AOepHOro TomnMBa MO3BOMNSAET YMEHbLMWTb CTOMMOCTb
anekTpoaHeprnm nuwb Ha 0,6 — 0,7%.

CueHapum pa3BuTuA. KoHKpeTHble cLueHapum pasBUTUSA MOTYT YTOUYHATBCS C MOMOLLbIO
MaTeMaTUYECKMX CUCTEMHbIX MoAeNien, HO B LEeNOM pecypcCbl Hallen CTpaHbl MO3BONAT
OPUEHTMPOBATLCS Ha AOCTUXKEHME K KOHLY BeKa YPOBHSI YCTaHOBMEHHbIX MowHocTen ASC, B
10-15 pa3 npesblaoWero CerogHAWHNA (C  y4eToOM SKCMOPTHOro noteHuuana). Ans
WNNICTPaLUN BO3MOXHOCTEN TaKoro pasBuUTnS paccMoTpum Asa cueHapus: A n b.

Mpeanonaraetca. 4to go 2030 r. pa3suTne nMOeT B COOTBETCTBUM C HaMEYEHHbIMU B
3HepreTnyeckon crtpaterun opueHtnpamu, 3atem obecneudmBaeTcss 100%-HbiA BBOA, HOBbIX
MOLLIHOCTEN BbIpabOTKM 3NEKTPOIHEPrnM, KOTOPbIN Heobxoamum Anst yOOBNETBOPEHUSA MOJSTHON
notpebHocTn. [lporHo3 noTpebneHns BbLIMOMHEH, UCXOOA U3 M3MOXEHHbIX CoobpaxeHui
OTHOCUTENBbHO OXWOAEMOro pocTa NOTpebneHus 3NeKTPO3HEpPrMM Ha Ayuwly HaceneHus, B
NPEeAnoNOXEeHUN HyNeBoro pocta oOLWen 4YMCNEHHOCTU HaceneHuss W MNyTem nnaBHOM
9KCTPanonAunmM Co CHUXKEHNEM roqoBOro Temna pocta aHepronotpebHocTen oT 2,3% B 2030 r.
80 0,5% k 2100 r. (kpmBas 1 Ha puc. 1.10).

Ckopoctb BBOAa MowHocTen AJC npuHsaTa Tak, yto nocrne 2030 r. npupocT uXx
BblpaboOTKM anekTpodHeprum (KpuBas 2) paBeH npupocTy cnpoca. [lpegnonaraetcda, 4TO
NPUPOCT KOCBEHHbIM OOpa3oM oOTpaxaeT U npou3BoacTBo Tenna Ha ASC u AT3OL ans
MPOMbILUNEHHBIX M KOMMYHAaIbHbIX HYX, @ TaKKe IKCMOPT ANEKTPOIHEPTMN UNN FEHEPUPYIOLLNX
MolHocTen. B pesynbtate gona A3C B MOKpbITUM cnpoca K KoHUy Beka gocturaet 70%

(kpuBas 3).
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Puc. 1.10. OpueHTUpbI ro40BOro NPOM3BOACTBA AM1EKTPO3Heprumn: 1 cnpoc; 2 —

BblpaboTka Ha ASC; 3 — ponsa A3C

Ha puc. 1.11 nokaszaHO N3MeHeHne CTPYKTYpbl YCTAHOBMEHHbIX MowHocTen AQC B xoae
pa3BUTUSI KpyrnHomacluTabHoM sgepHon aHepreTukn. CueHapui A npencraBnisieT U3BECTHYHO
KOHLIENUMIO pas3BUTUST ABYXKOMMOHEHTHON S0€ePHON SHEPreTUKM C MYCKOM ObICTPbIX peakTopoB
TONbKO Ha MMYTOHUM, TOrda Kak oborawleHHbI ypaH npegnonaraeTcsi MCMonb3oBaTb B
TennoBbiXx peakTopax. CKOpoCTb BBOAA MOLLUHOCTEN OLICTPbIX PeaKkTopoB onpedensiercs
OrpaHMYEHHbIM  TOMMMUBHbLIM pecypcom  —  MAyTOHMEM NC  AOMNOJNTHUTENbHOE
pereHepupoBaHHOEe TOMMMBO OT paclumpeHHoro Bocnpowussoactea (KB~1,05), T.e B uenom
«CKOJTbKO MOXHO». Tpebyemasa mowHocte ASC npu atom obecnevnBaeTcs OONOSTHUTENBHbIM
BBOZAOM TEMMOBbIX PEaKTOpOB («CKONbKO Hago»). MNpenycmaTpuBaeTcs 3ameHa OAeNCTBYHOLLMX
MOLLHOCTEAN C TEMMOBbIMA peakTopamMu BTOPOr0 MOKOMEHUS YCOBEPLLUEHCTBOBAHHbLIMM
peakTopamu TpeTbero rnokoneHus un nocrneaywowmnx. B cueHapum b nocne 2030 r. BBOAATCS
TONbKO ObICTPbIE peakTopbl, KOTOPbIE K KOHLYY BEKa BbITECHAIOT TeNnoBble 1 obecneynsatoT Bce
Tpebyemoe Npom3BOACTBO anekTpoaHeprun ADC. [nga yckopeHus nepexoga K a4epHou
3HepreTnKe Ha BbICTPLIX peakTopax cpok cnyxbbl ASC ¢ TennoBbiMU NPUHAT He Bonee 50 ner.
B nepvoa mnHTeHcuBHoro pocta mexay 2030 n 2070 rr. npupoCT 3MeKTPUYEeCKONn MOLLHOCTU

BbICTPbIX peakTOpPOB COOTBETCTBYET exerogHoMy Beogy 5 — 6 6rokos no 1200 MBT.
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Puc. 1.11. YctaHoBneHHas molHocTb AQC ¢ BBOAOM BbICTPbIX peakTOpOB TOMbKO Ha NIyTOHUN
(cueHapum A, a) n Ha Pu+U (cueHapun b, 6): 1 — PEMK; 2 — BBOP II; 3 - BB3P llI+; 4 —

ObICTpbIE peakTopbl

OnHamuka rogosoro notpebneHnsa NpupoaHoro ypaHa (6e3 yyeta aKCropTHbIX NOCTaBOK
AN OBYX CLeHapueB nokasaHa Ha puc. 1.12. HapylweHne MOHOTOHHOro pocta notpebneHus B
nHtepsane 2025 — 2040 rr. oGbACHSAETCA CHWXeHWeM noTpebneHnss ypaHa B CBS3M C
NOCTYyNMNEeHNeM U30bLITOYHOIO pereHepuMpoBaHHOINO ypaHa Ha pJooboraweHne B nNepuon
NpeayCMOTPEHHOW CLeHapveM MaccoBOW nepepaboTkm HaKoMneHHOro paHee 06ny4eHHOro
TONMMBa TennoBbIX peakTopoB. K KOHLY Beka noTpebHOCTb B ypaHe no cueHapuio b cxoauT Ha
HeT, Torga Kak rno cueHapuio A oHa npogosikaeTt pactu 0o 26 kr/rog k 2085 r. n coxpaHaeTcs Ha
BbICOKOM YpPOBHE MU3-3a HeobxogumocTn noggepxavms 200 BT n Gonee BBeAeEHHbIX

MOLLIHOCTEN TennoBbIX peakTopos (puc. 1.12, cueHapun A).
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Puc. 1.12. N'opoBoe notpebnenne ypaHa no cueHapusam: A (1), b — Tennosble (2), ObiCcTpble
peakTopbl (3)

WHTerpanbHoe noTtpebneHne ypaHa nokaszaHo Ha pwuc. 1.13. TlpuHUMNManbHbIMK
ocobeHHocTaAMM cueHapus b (kpyuBas 2) ABNSAOTCS CTPEMIEHNE K Hynto obuien noTpebHoCTH B
NpMpoaHOM ypaHe K koHuy XXI B. (puc. 1.12) n npubnmkeHne MHTerpanbHoro notpedbneHmsa K
HaCbILWEHNIO, NPUYEM Ha YPOBHE, COMOCTaBMMOM C OLeHEHHbIMU pecypcaMmn. MOXHO ckasaTb,

YTO B [OaHHOM crny4ae npoGnema TOMMMBHBLIX PECYpPCOB HAxXoOUT CBOE OKOHYaTenbHoe
pelleHue.
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Puc. 1.13. NHTerpanbHoe noTpebneHne ypaHa no cueHapuio A (1) n b (2)

B npoTMBONOMOXHOCTb 3TOMY ANSA cueHapus A gaHHas npobnema, HeCMoTps Ha
KaXKyLLYOCA 9KOHOMUIO MpU OTKase OT MPSIMOro MCMNOSib30BaHMS ypaHa B ObICTPbIX peakTopax,
octaeTca ocTpon. TakoBa pacnnata 3a 3amegfieHne BBoda ObICTPbIX pPeakTopoB W
NpOOOIMKEHNE HapalmBaHNA MOLLHOCTEN TennoBbiX. C TOYKM 3peHMst TONMMBHOrO GanaHca
ropasgo adpdpektmBHee cpady 3arpyxatb ypaH B ObICTpble peakTopbl C KO3 PULMEHTOM
Bocnpou3soacTea KB>1, yuem B Tennosble ¢ KB<1, 3aTtem nytem maccoBon nepepaboTku mx

obny4yeHHOro TOMMMBa M3BMNekaTb MfYTOHWA Ans  BBoAa ObICTpPbiX peakTopoB. B
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cTpaTernyeckom nnaHe v NIyTOHURW, W ypaH crnegyeT paccMaTpuBaTth Kak LEeHHeNLWnin pecypc,
Heob6XxoOuMbIV B MEpPBYO0 oyepedb ANs CKopewuwero pa3BepTbiBaHUSA SOEpPHOW SHEepPreTUkM Ha
6a3e GbICTPbIX peakTopoB, CNOCOBHLIX K Nocneaywemy camoobecneveHumto.

B oboux cueHapuax npegycMaTpvBanucb OAMHAKOBblE Temnbl nepepaboTku
HaKoOMMeHHoro B xpaHunuwax obnyyenHoro tonnuea PEMK 1 BBGP. Ho npu aTtom cornacHo
cueHapuio B ¢ nocteneHHbIM BbITECHEHMEM TEMMOBLIX pPEaTKoOpOB W MepexogoM Ha
NpUCTaHUMOHHbIN ATLl GbICTPbIX C BblAEPXKKOW 1 rog KONMYECTBO XPaHMMOro O6ry4eHHOro
TONMMBA K KOHLYY BEKa CTaHOBUTCH MUHUMAaIbHbLIM, NOYTM B 6 pa3 MeHbLUe, YeM MO CLeHapuio a
(puc. 1.14). CooTBETCTBEHHO €ecnvM Mo cueHapuio A nNoTpebHOCTL B TPaHCNOPTUPOBKE
obny4YeHHOro ToMnnMBa TEMMOBbIX PEakTOpoB K KOHUY Beka npeBbiwaetr 4000 T/rog, 1o no

cueHapuio b oHa NPOCTO CXOaMT Ha HeT.
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Puc. 1.14. Macca xpaHuMmMoro obry4yeHHOro Tonnuea npu BBoAE ObICTPbIX pPeakTopoB
TONMbKO Ha nnyTtoHun (a), Ha Pu+U (6): 1 — PBEMK; 2 — koHauumnoHHoe BBOP; 3 — BBOP B

BacceriHax Bblaepxku (3 roga); 4 — BbICTpLIX peakTopoB B 6accenHax Bblaepxku (1 roq)

dkoHomuka ATU. [Nokasatenu ueHTpanu3oBaHHOrO MNpou3BoAcCTBa MO oboraweHuto
ypaHa, M3roToBneHuo Tonnmea u nepepabotke obryvyeHHOro TonnmMBa B paccMaTpyBaEMbIX
cueHapuax npuHMManucb noctosHHbiMK: 80 pgon.e.p.p., 250-300 gon./kr TsK. MeT. ans
CBEXEro ypaHOBOro TOMNSiMBa TENMOBLIX U BbICTPbIX peakTopoB cooTBeTcTBeHHO, 1000 gon./kr
ANA CMELUaHHOrO OKCWOHOrO MM HUTPUAHOrO TOMMMBA M3 pPEreHepupoBaHHbIX ypaHa W

NIyTOHUA, 800 LI,OJ'I./KF anda nepepa60TK|/| BCEX BNOOB o6nyquHoro Tonnmea. CornacHo TeM xe
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AaHHbIM  3aTpaTbl Ha MPOMEXYTOYHOE XpaHeHWe W  OKOHYaTenbHOoe 3aXOpPOHeHue
BbICOKOAKTUBHbIX OTXOAO0B ObiNn NpUHATHI B pa3Mmepe 72 [OM./KI UICXOOQHOTO TsbK. MeT. OTU Xe
nokasatenu B nepBoM NpuBAMKeHNn NCNonb3oBanu n Ana npuctaHumoHHoro ATL,.

CTtoMmMoCTb  ypaHOBOrO  TOMMMBA  HEMOCPEACTBEHHO  onpefensier  TOMMMBHYIO
COCTaBIISIOLLYD CTOMMOCTU anekTpoaHeprum ASC ¢ TennoBbiMU peakTopamu. Ona A3C c¢
ObICTPbIMM  peakTopaMy TOMMMBHAs COCTaBMAWOWAs 3aBUCUT ewe W OT MNponopuuin
notTpebneHnsa pasnuyHbix BWOOB TonnuBa. B cnyyae oTHeceHus 3atpaT Ha nepepaboTtky
0o6ny4yeHHOro TOMMMBa TEMMOBbIX PEaKTOPOB K CTOMMOCTM MNIYTOHUSA, noTpebnsaemoro
ObICTPbIMY, CBEXEE TOMMMBO HA OCHOBE MIyTOHMSA OKa3blBaeTCca AOPOrMM, TOMSIMBO Ha OCHOBE
oborauleHHOro ypaHa oTtHocuTenbHo bonee geweBbiM. I HaobopoT, B criydyae nosHOro wnm
YaCTUYHOrO OTHECEeHUs 3aTpaTt Ha nepepaboTKy 06ny4eHHOro TONMMBa TENOBbIX PEAKTOPOB K
cebectommocT BblpabaTbiBaeMON MMW JNEKTPOIHEPTUU MAYTOHMI ANA TOnnmBa ObICTPbIX
CTaHOBUTCHA OTHOCUTENbLHO Bonee aelleBbiM, ypaHOBOE TOMMMBO OKa3biBaeTcs Gonee JOpornMm.
OnTumanbHble NponopumMm MoryT ObiTb HaAeHbl NyTEM MUHUMU3AUUW NOSHbIX NPUBELEHHbIX
3aTpaTt Ha pasBUTUE SAEPHON SHEpPreTUkn C y4eToM TpeboBaHWM K MOMHOMY M3PacXO40BaHUIO
XpaHMMbIX 3anacoB MNIYTOHUSA, pPereHepuMpoBaHHOIMO ypaHa M KOHAWLMOHHOIO 0BryYeHHOro
Tonnuea.

Beog ansa ASC ¢ TennoBbiMn peakTopamu npegonsartbl 3a nepepaboTky 00ny4YeHHOro
TONMMBA MOBbLICUT MX, CNeaoBaTesibHO, U OOLLECUCTEMHYIO TOMMMBHYK COCTaBMAOLWYIO Ha 60-
75%. Takoe pelueHne OnpaBOaHO C TOYKU 3pEeHUsI cTpaTernyeckon nepcnektusebl B uenom. Ho
BPS4 NN BbI3OBET SHTY3Ma3M  3KCNyaTUpyOLWMX opraHusauui. 3pecb  Heobxoaumm
rocyfapCcTBEHHbIN Noaxoa.

®durHaHcupoBaHue paboTt no obpalleHnto ¢ 06nyYeHHbIM TOMMIMBOM 3a CHET Npodaxu
aneKkTpoaHeprm aencteyowmx ASC ¢ TennoBbIMU peakTopaMm XOpOLIO M3BECTHO B MUPOBOWA
npaktuke. CooTBeTcTBYyOWME (OHAbI CYLIECTBYOT MOYTM BO BCEX CTpaHax C pa3BUTOM
AOepHOM  aHepreTukon. W mx HanomHeHMe 4YeTKOo NpuBA3aHO K cebecToMmocTm
BblpabaTtbiBaemoro kunosatT-4aca. B CLUA 1 BenukobputaHun Takme OTYMCHEHNS COCTaBASOT
0,1 uent/(kBT'yac), Bo ®paHumm - 0,14 eBpoueHT/(kBT-yac), B LBeumm - 0,1
eBpoueHT/(kBT-yac). ®oHa obpaweHns ¢ 06fyYeHHbIM TOMNMIMBOM KOHTPOMMPYETCS Ha
HauMOHanNbHOM ypoBHe. HecMoTpsi Ha TO, YTO B HEKOTOPbIX CTpaHax HAKOMMEHO B HECKOMbKO
pa3 6onbwe 06My4eHHOro TOMMMBaA MO MACCOBbIM MOKa3aTensiM, YeM B HaleWn CTpaHe,
PUHaHCUpoOBaHne Oyaywmx nporpamMm no obpaleHnto C HUM He npeaBelaeT «HENUHEWHO
BO3pacTaloLlWmxX 3atpaTy», B NpeaABMOSHUN KOTOPbIX NpeaniaraeTca «KOMMEepYecKoe» pelleHue
co cxuradmem go 2027 r. npegHasHaA4YeHHOro ANl 3HEPreTMYEecKoro MCNonb3oBaHUA 3anaca
«BbecnnaTHOro» OpPY>XeMHOro MIyTOHUS B BUAE CMELLaHHOro okcuaHoro tonnuesa BB3P. 3t1o
o3Ha4yano 6bl oTka3 oT BBoga kK 2030 r. yeTblpex 6nokoB AJC c ObICTpbIMM peakTopamm
€CTeCTBEHHON ©e30nMacHOCTN OOLEen anekTpudeckon MoLHOCTbio 4,8 BT Ha OTHOCUMTENBHO

AeweBoM niyToHMEBOM TONInBE. MocnenctBnsa NogoOHbIX peLIJeHI/Il7I BbIXOOAT 3a FOPU3OHT
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COObITUI, MPUHUMAEMbIX BO BHMMaHue WX npuBepxeHuamn. CTOUT OTMETUTb TakoW Xe
macwTtab notepb nNpu BbiNONHeHUU cornawenns ¢ CLA ¢ gononHuTenbHbIM NPOTOKONOM 00
yTunm3auumn 34 T pOCCUNCKOrO OPYXEWHOro NAyTOHWUS nyTeM OOny4yeHus M3roTOBEHHOrO U3
Hero cMmewaHHoro okcuaHoro tonnuea B BH-800 6e3 nepepaboTku nonyvyaemoro o6my4eHHOro
TonnmBa M 3amblkaHua ATL oo wvcuyepnaHuMa ykKasaHHOrO KonmdecTBa MNNYTOHWUSA, T.e. C
3a4€epXKOW NpuMepHo Ha 25 ner.

Cnegysa npuHUuMNy KoMneHcauuwn 3aTtpat Ha nepepaboTky obnyyeHHOro Ttonnvea ero
npov3BOANTENSIMA, B3MMaHWE COOTBETCTBYHOLLEW NnaTbl cCnedyeT HauvHaTb B Onwkanwee
Bpemsi. ATo ocobeHHo BaxkHo aAnst ADC ¢ PBMK, koTtopble k 2030 — 2035 rr. gomKHbl ObITb
BbiBeAEHbl 13 akcnnyaTtauum (puc. 3). N3 atux coobpaxeHnin B paccMaTpMBaeMoM CLEHapuu
npegonnaTta 3a nepepaboTky 06ry4eHHOro TonnmBa BCEX TEMSIOBbIX PEaKTOpOB BBOAMTCS C
2015r.

3akntoyeHmne. OCHOBHble MpuHUMNBI 6e30nacHOCTM pocTa SL4EPHOW SHEpPreTuku,
060o3HauyeHHoro B cTpaTernn-2000, XOyT CBOEro MHXEHEPHOro PELLEeHNs U peanu3aumm B HOBbIX
ycTaHoBkax. [NpuopuTeTHOW 3agaden OoTpacnu sBRseTca peanu3auma npoekTta «l1popbiBy,
obbeanHsowero nporpammMmbl GOPMUPOBAHUS TEXHONOTUI SOEPHON SHEPTrETUKN €CTECTBEHHOWN
©€e30MacHOCT Ha OCHOBE BbICTPLIX PEaKTOPOB M 3aMKHYTOro ATL.

B mupe Bce 6Gonee BaxHas nepcrnektMBa oTBOAUTCHA 6e3yrnepogHOn 3HepreTuke,
Hanbonee pasBUTOM YacCTbi0 KOTOPOW NBMSETCA SA4epHas 3dHepreTvka, HO OHa HayduMHaeT
noAaBepraTbCsl KOHKYPEHTHOMY AABMEHUIO CO CTOPOHbI BO30OHOBNSIEMbIX MICTOYHUKOB SHEPTUN C
TOYKM 3peHus Kak 6e3onacHocTM, Tak U 3KOHOMUYECKOM MpuBNEKaTenbHOCTU, OCOOEHHO B
Crny4ae COXpaHeHUs TEHAEHLUMN K POCTY CTOMMOCTU coBpeMeHHbIx ADC.

CdhopmynuposaHHble B ctpaternn-2000 1 OpneHTUpPOBaHHbIE Ha OCBOEHUE ObICTPbIX
peakTopoB W 3amkHyToro ATLl nepcnekTvBbl pa3BUTUS SOEPHON SHEPreTukM He TpebyroT
KOPPEKTMPOBKK.  [MpvHUMNManbHbBIM  NOSNOXEHNEM  SIBMISIETCA  UCMOMb30BaHME  ObICTpbIX
peaktopoB ¢ KB~1, B KOTOpPbIX BMECTO MakCMManbHOW HapabOTKM MIyTOHUSA peanu3ytoTcs
CBOMCTBa €CTeCTBEHHOM 6e30nacHOCTH, B NEPBYIO odepeb, paboTa Ha paBHOBECHOM TOMNSIMBE
N CKUraHue OONroXuBYLMX akTuHomaoB. OTKa3 oT BbiICOKMX KB BbICTpbIX peakTopoB B MOMb3y
HOBbIX BO3MOXHOCTeN peaktopoB C¢ KB~1 HaxoguT npusHaHMe M B HedaBHUX CUCTEMHbIX
nccnenosaHusix CLUA.

CnepgyeT npusHaTtb, 4TO MNOYTM BeCb MUPOBOM napk aewncreytowmx AIC Ha 6Gase
BOAOOXMNaXAaeMblX PEeakTopoB, a Takke W npegnaraemble ObiCTpble HATpUEBbIE PEaKTOPbI-
Pa3MHOXWUTENWN  XapaKTepu3ylTCs HEYCTpaHMMbIM  MNOTEHUManoM OnacHOCTM B  Buae
3anaceHHon 3Hepruun, cnocobHor MoOMIM30BaTb HAKOMMEHHYD PaaMOaKkTUBHOCTb B Criyyae
3anNpoeKTHOW aBapwun, Hanpumep, C NOoTepen OXNaXAeHUs W nocnegylwum nraBneHnem
Tonnuea, kak Ha ASC «DyKycumay, unm pasroHOM Ha MrHOBEHHbIX HEMTPOHAaX, Kak B aBapun Ha
UepHoObinbckorn AJC. TpeboBaHusiM  KpynHOMacLUTabHOro pas3sBuTUa  yOoBMEeTBoOpsieT

KOHLENUMS CTPYKTYpbl  SiAEPHOM 3HEepreTukn Ha 6ase ObICTPbIX PEeakTOpoOB eCTECTBEHHOM
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©e30nacHOCTN B 3aMKHYTOM TOMMMBHOM uukne ¢ KB~1, ncknovarwmx BO3MOXHOCTb pa3roHa
Ha MIHOBEHHbIX HEMTPOHAX.

Bce TonnuBHblE pecypcbl, Kak NIyTOHUIW, Tak M OBOorawleHHbIN ypaH, uenecoobpasHo
ncnonb3oBaTb B MNEPBYD oyepenb ANns YCKOpPeHHoro Boga ObicTpbix peakTtopo. [Mpoune
BapuWaHTbl MCMOMNb30BaHUSA MNNYTOHUS, B TOM 4YuUCre B BUOE CMELUaHHOro OKCMAHOro Tonnuea
TEnMoBbIX PEaKTOPOB MOXHO OXapaKTepusoBaTb Kak ero HeadoPeKTUBHYIO YTUIM3aLnIo.

OkoHOMMKa nepexoga K 3amkHytoMmy ATL, anktyeT HeobxoouMMOCTb BBEAEHMS B
Gnwkanwee Bpemsa oOTYMCNeHW B ¢oHA obpalleHnss ¢ obnyyYeHHbIM  TOMMAMBOM W
pPagvoakTUBHLIMKM OTXO4aMu MO NpuMepy Apyrux ctpaH. [lpu aTom pelweHne npobnembl
nepepaboTkn paHee  HaKOMMEHHOro ob6rny4yeHHOro TonnmMBa  MOXET  noTpeboBaTb
rocygapcTBeHHbIX cybcuann.

B Gnwxanwme 10-20 neT MHBECTUUMM B CTPOUTENBCTBO OMbITHOIO M BCRed 3a HUM
KOMMEpPYECKMX ObICTPbIX PEaKTOPOB €CTECTBEHHOW 0e30MacHOCTM C MPUCTaAHUMOHHbIM ATL|
AOMMKHbI CTaTb OCHOBHbIM MPUOPUTETOM OTPacHw.

PaccmoTpeHbl aBa cueHapus nepexoga Poccun K 3amkHyToMy ATL, HA NpoTsKeHun
TeKyLlero ctoneTus npu BeoAe ObICTPbIX PEaKTOPOB TOSbKO HA MAYTOHUU UKW Ha NAYTOHUN U
oborauwieHHoM ypaHe co 100%-HbIM NOKPbITUEM MPMPOCTA CNPOCa Ha 3NEKTPOIHEPruo 3a cyeT
BKraga s4epHon 3HepreTuku. [lonyyeHHble pesynbTaTbl MNO3BONAT caenaTtb cnegylowme
BbIBOAPbI:

ObICTpble peakTopbl ecTtecTBeHHOM 6e3onacHoctn ¢ KB~1,05 npu vcnonb3oBaHUM B
KayecTBe [OOMNOSHMUTENbHOMo TOMMAMBHOIMO pecypca oboralleHHOro ypaHa npueMmsnieMbl Ans
YCKOPEHHOro Co34aHMs CamMogoCTaTO4HOM CUCTEMbI BbICTPLIX PEaKTOPOB;

BBOA ObICTPbIX PEakTOpoOB C MCMNOMNb30BaHMEM OOBOralleHHOro ypaHa Mo3BOMseT He
ToNbko obecneynTb MakcMmarbHbIA BKNag SOEpPHON 3HepreTuknm B obliun 3HeprobanaHc
CTpaHbl, HO M OKOHYaTeNbHO pewnTb NpobnemMy TOMNMMBHLIX PECYPCOB C MEPEXOOOM Ha
camoobecneyeHne TONIMBOM 1 NpekpaLleHnemM noTpebneHmst NpupoaHOro ypaHa;

nepexon K SOEpPHOW 3HepreTMke ¢ OOMUMHUMPOBAHMEM ObICTPbIX pPeakTopoB C
PaBHOBECHbIM KOMWYECTBOM AENAWMXCH W30TOMOB B aKTUBHOM 30HE [aeT BO3MOXHOCTb
3HAYMTENbHOrO COKpalleHnss obbeMoB nepepaboTkm n  TPaHCNOPTUPOBKM OByYeHHOror
TONnMBa  TEMMOBbLIX PEaKkTOpOB, a TaKkKe TEeXHONOMMYEeCKON MOAAEPKKM  pexuma
HepacnpoCTpaHEHNs1 NyTEM OTKa3a B KOHEYHOM UTOre Kak OT NpoLEecCOB pasgernieHvs ypaHa u
NAYyTOHWS, Tak U OT oboraweHns ypaHa;

3aMKHYTbIW  NpUCTaHUMOHHbIN ~ ATLL  BbICTpbIX peakTopoB MNpy  CyLLECTBEHHOM
COKpaLLeHMN MPOLOIKUTENBHOCTU BHeWHero ATLL n cxuraHnm JonroXuByLMX aKTUHOMOOB B
COCTaBe pereHepyMpoBaHHOIO TOMMMBA MO3BOMSET CYLIECTBEHHO CHU3UTb KONUMYECTBO
nocnegHnx B BbICOKOAKTUBHBIX OTX04aX, OTKPbIBAs MyTb K UX pagvauMOHHO-3KBMBANEHTHOMY

3aXOPOHEHUIO;
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00 KoHua crtonetust 6e3 TpeboBaHun Bbicokoro KB moxeT ObiTb pasBuTa sigepHasi
3HepreTuka anekrpuyeckon mowHocTbio 350 BT, no3sonswowas oTkasaTbCs OT pacLUMPEHUs
MUHepanbHO-CbipbeBON 6a3sbl  (MPUPOAHLIN  ypaH), nepepaboTatb 0O6MNy4YeHHOe TOMNMBO,
BKMOYas paHee HaKOMfeHHOe TennoBbIMU peakTopamMu, UCKITIOYUTL OPYXEWHbIe TEXHOSOoruu
(pasgeneHne M30TOMOB MNMYTOHUA W ypaHa npu nepepabotke o6My4eHHOro TonnvBa W

oboratlleHve ypaHa), BEpHYTb 3KOHOMUYECKYHO KOHKYPEHTOCNOCOGHOCTb.

Manas aTomMmHasa 3aHepreTuka: NepcneKkTuBbI U YCIIOBUSA pa3BUTUA

Poccuinickaa ®depepaums NpodomkaeT ocTaBaTbCs CaMOW OOMbLION MO TEpPUTOPUM
cTpaHon mupa. Npn aTOM ee TeppuTopus KpamHe HepaBHOMEPHO 3acerfieHa U XxapakTepuayeTcsa
KpaHe HepaBHOMEPHbLIM YPOBHEM OSKOHOMWYECKOrO pPas3BUTUS  OTAENbHbIX  PErMOHOB.
[locTaTouyHO CcKasaTb, YTO OKOJO 2/3 TEppPUTOPUN HAXOOUTCS BHE 30Hbl LLEHTPanmM30BaHHOMO
3NEeKTPOCHabXeHMs1. ATO rmaBHbIM 00pa3oM yaaneHHble ManoHaceNeHHble panoHbl, HO MMEHHO
OHM NPeACTaBnAT 0CobY CTpaTerMyeckyro LEHHOCTb BCreacTBMe OOMbLUOro coaepXaHus B
X Hegpax MorfesHbiX MCKoMaeMblX. QHeproobecneveHne 3TUX PEermMoHOB OCYLLECTBASIETCA OT
aBTOHOMHbIX MCTOYHMKOB Ha OpraHM4yeckOM TOM/MBE, 3aBO3 KOTOPOro cBsA3aH € 6GonbLuvmmn
3KOHOMUWYECKUMU U3OEPXKKaMMK, a IKCMIlyaTtauns HaHOCUT CEepbe3HbIN 3KOSormdeckuin yuepb
okpyxarwlen cpege. Hanpumep, B npegenax Pecnybnuku Caxa (AkyTtusi) sHepreTunyeckas
cucTema pasopBaHa Ha HECKONbKO MarioMOLLHbIX U30SIMPOBaHHbLIX Y4acTKOB M cebecToMMOCTb
BblpabaTbiBaemMon anekTpoaHeprun 6onee 4em B 10 pa3 npeBOCXOA4MT ITOT MokasaTenb ANns
OonbLUon 3eMnu.

XapaktepHon sBnsetcsa Cubupb, Tepputopmnsa KOTOpoW coctaBnsieT 57% Tepputopum
cTpaHbl. Cnbupb MO YMCNEHHOCTM, MIOTHOCTM HacCeneHusi, NPUMPOAHbIM YCNoBusiM Grm3ka K
KaHage. 3pecb npoxuBaeT Bcero 15% HaceneHus Poccun, npuyem B OCHOBHOM BAOOMb
TpaHccubupckom kenesHogopoxHon Mmaructpanu. Ho ceBepHas Haubonee xonogHass wm
cnaboHaceneHHasa Yacte Cunbupu Tant B cebe orpomMHble npupogHble pecypcbl. bonee 90%
nobbiBaemMoro rasa HaxoguTca MMeHHO 3aecb, 70% 3anacoB HeMTU pacnonoXeHO TakKke B
3TOM pervoHe, bonblune 3anacbl LBETHbIX, PeaKnX MeTasnsoB, XMMNUYECKOrO Cbipbsl, NOJSIOBUHA
3anacoB OpeBecuHbl — TakoBbl 60OraTcTea, KOTOpble COCPeAOTOYEHbI B 9TOM Crlabo0CBOEHHOM
pernoHe. B cBsA3M ¢ HEOBXOOUMOCTBIO OCBOEHMUSI 3TUX NMEPCMNEKTUBHBIX TEPPUTOPUIN B KA4YeCTBE
Hanbonee adpekTnBHOro cnocoba 3HeproobGecneveHnss MOryT SBNATbCS  SAEpHble
9HEProuCTOYHMKN Manowm M cpegHen MOLLUHOCTW, K KOTOPbIM pa3yMHO OTHECTW YCTaHOBKM
MoLyHocTbto Ao 300 MBT.

Okono nonyeBeka WCTOPUSA PasBUTUSA SLOEPHOW JHEPreTUKM CBsi3aHa C YKPYNHEHWEM
©6nokoB eauMHU4Hon MollHocTbio oT 500 go 1500 MBT 1 co3gaHMemM Ha UX OCHOBE MOLLHbIX
aTOMHbIX CTaHumn. [Noxanyn, eAMHCTBEHHbIMM MacCLUTaOHbIMU MPUNOXKEHNSMU Manon Si4epHON

QHEepPreTukn ObInu BOEHHbIE Kopa6n|/|, aToMHble NoABOAHbIe NOAKN U €ANHCTBEHHbLIA B Mupe
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YHUKanbHbIN aTOMHbIA NefoKorbHbI hioT. Takum obpasom, manas sHepreTuka A5 MUPHbIX
uernern noyYTn He passuBanach.

TepMWH «aTOMHble CTaHUMW Marion MOLLHOCTWU» MoApasymMeBaeT B HacTosLlee Bpems
He TONbKO CTaHUWUKU, orpaHMYeHHble MOLLHOCTLIO no onpeaeneHnio MAATS go 300 MBT, HO 1
NX KOHCTPYKTUBHbIE OCOBEHHOCTW, 3aKNtoYvaroLmneca B BO3MOXHOCTU COOPKM SHEpreTMmyeckomn
YyCTaHOBKM B MeCTe 3KcnfyaTtaumm ns Hebonblioro ymcna 6nokoB (Moaynemn), N3aroToBNeHHbIX
Ha MaLUUHOCTPOUTENBHbLIX NPeanPUATUAX.

ATOMHblE CTaHUMW Maroh MOLUHOCTM — WCKOHHO POCCUMCKUIA npoaykT. Ha doHe
o6Lero TeXHONOrMYeckoro oTctaBaHusa otevectTBeHHblX TOL n TOC ot muposoro ypoHa ASC
CywlecTBeHHO 6nimke Kk Hemy. Cneuundmnka ycrioBur B Halen CTpaHe TakoBa, YTO B siAepHOM
9HepreTuke HEeBO3MOXHO MOMHOCTbIO MofnaratbCA Ha 3anagHble TeXHONOrmn. ATO CBA3AHO C
KynbTypon TpyAa, Ka4yeCTBOM W3rOTOBMEHMWS, CTPOUTENbCTBA M 3KCMNnyaTaumm, coumanbHbIMU
ycnosmsimMu, oblien KynbTypor. MOXHO KynuTb OTAEfNbHble TEXHOMOrMYyeckue peLleHus,
otaenbHyto ADC, HO Henb3A KynUTb TOro, YTO OTCYTCTBYET U 3a pybexoMm, — SIAEpPHYI0
9HepreTuKy KpyrnHoro macwtaba ¢ 3aMKHYTbIM TOMMAMBHBIM LMKIOM. MOXHO KynuTb OTAENbHbIE
MaTemaTuyeckne nporpamMmmbl, HO He BCe HeobXxoouMoe WHTeNNeKTyanbHOe COMPOBOXAEHWME,
KOTOpPOE SIBMSIeTCA TEM CaMbIM YEroBEeYECKUM hakTOPOM.

OTHOLEHME K Manown saepHOn aHepreTuke CcTano pagnkanbHO N3MEHATLCA B NocregHue
rogbl. B HekoTOpbIX CTpaHax C pasBUTON HAOEepHON SHepreTMKon npeanpuHNMaroTCS
npakTU4eckue Lwarn n passopaymBaloTCa MacluTabHble paboTbl MO CO34aHUI0 PEAKTOPOB Marlom
MOLLHOCTU AONA NPUMEHEHUA B CaMblX pasHbiX Lensax. B Hawen ctpaHe MHTepec K marnom
3HepreTMke CcTan BoO3pacTaTb Mpexae BCero B CBA3M C HeOOXOAMMOCTbI) OCBOEHMS
OTAaneHHbIX pPerMoHoB, B TO BpeMd Kak B MUpe [Jenaetcda CcTaBka Ha cosfjaHue
pacnpefeneHHblX 3HepreTM4ecKMX CUCTEM, OCHOBaAHHbIX Ha 3HEProMcTOMHMKax Marnomn
MOLLHOCTM, B TOM u4ucne Ha BoO30bHoBNAembIX. WHTepec npeacTaBnsieTr MoaynbHas
KOMMOHOBKA CTaHLUN 60SbLLION MOLLHOCTM M3 PEaKTOpOB Maron eANHNYHON MOLLHOCTW.

OcHoBHbIE NpenMyLLecTBa, CBA3aHHbIE C NPUMEHEHMEM TaKUX PEaKTOPOB ANA OCBOEHUSA
OTAAneHHbIX ManopasBuTbIX PErMOHOB, CneayloLme:

MUHUMU3aUMS OObLEMOB W CTOMMOCTW KanuTaribHOrO CTPOUTENbCTBA B  panoHe
pasMeLleHns aTOMHbIX CTaHLUMiA. Bce BbLICOKOTEXHOMOMMYHbLIE OOPOrocTosdwme U TpygoeMKkme
onepaumm MNepeHocATCAa B  CrneunanuanpoBaHHble Liexa 3aBO4OB W BbIMNOMHAKTCA
KBanuduumpoBaHHbiM nepcoHanom. CneacteMeM 3TOro ABMASETCA MUHUMWM3auMs 3atpar no
CO34aHu1I0 U BBOAY B AENCTBME MarbiX SAEPHbIX SHEPrOMCTOYHUKOB;

nepeHeceHne Havbornee siAepHO- M pPagnauMOHHO OMAacHbIX Onepauun, CBSA3AHHbLIX C
PEMOHTOM, Meperpyskon TOMMMBa, BbIBOAOM W3 3JKCMnyatauuu, C NMowaakM pasMeLleHus B
crneumanu3npoBaHHble 3aBOACKME Liexa, YTo obecneymBaeT BbICOKUIN YpOBEHb 6e30nacHOCTU U

Ka4decCTBa BbINOJiHAEMbIX npouenyp,
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npeaenbHO YNPOLLEHHbIE peLlleHWss B BOMPOCax CHATUA 3TUX aTOMHbIX CTaHUuMh C
3KcnnyaTaumm nocne BblpaboTkn pecypca;

MUHMMM3ALUSA SKONOrMYecKuX nocneacTemim AN okpyxatoLlen cpeabl;

MUHUMAaIrbHOE KONMYECTBO NnepcoHana, paboTatoLwero BaxTeHHbIM METOA0M.

B paspaboTke siAepHbIX 3HEProMCTOYMHWKOB Marnon MOLLHOCTM Halwa CTpaHa uMmeeT
04YEBUOHbIA NPUOPUTET, CBSA3AHHbLIA C OMbITOM, KOTOPbIA HAKOMMEeH MNpu CO3OaHUN AOEPHbIX
9HepreTU4eckMx YCTaHOBOK 60eBbiXx Kopabnew, aTOMHbIX MNOABOAHBLIX MOAOK M aTOMHbIX
negokonoB, M pas3paboTKOM HOBbIX YHMKANbHbIX SOEPHbIX TEXHOMOMMW, KOTOpble He
paspabaTbiBanMCb B MUPE, B YACTHOCTW, PEAKTOPOB Ha MNPOMEXYTOYHbIX HENTpOHax co
CBWHLOBO-BUCMYTOBbBIM TEMNSIOHOCUTENEM.

B Hauane 1990-x rr. ObIIO MPUHATO NPUHUUNMANBHOE peLueHne: ANns pearbHOn
AEMOHCTpauUMM OOCTOUHCTB SAEPHbIX SHEProMCTOMHUKOB B OTAANEHHbIX W30NIMPOBaHHbIX
panoHax COCpedoTOYMTbCS Ha aTOMHOW SMEeKTPOCTaHUuM Ha nnaByydyeM cpeacTtee (6apxe),
COOpYy)XaeMou MOMHOCTbI0 Ha 3aBofe, fnepemellaemMon K noTpebuTtento Ha [OCTaTOYHO
ANUTENbHbIA CPOK, BO3BPaLLaeMon B COOTBETCTBUN C TEXHONOMMYECKMM LMKIIOM Ha 3aBOA ANS
PEMOHTa M 3ameHbl Tonnuea (MPU HECKONbKMX Haxogswmxcs B obpalleHuM OL4HOTUMHbLIX
yCTaHOBKax) 1 MOMHOCTbI0 Haxo4sLencs BO BriageHun n obeny>xmBaHmm cneumanm3ampoBaHHoON
3KCMyaTupyloLWen opraHu3auun, Kotopas npegoctasnseT notpebutento Ha onpeaeneHHbIX
yCNoBusX HeobxoaMMmyto aHepruo. B kayecTBe sigepHON yCTaHOBKM Ans Takon nnaeyyden ASC
(AT3L) 6bina BbIGpaHa aHeproycTtaHoBka aToMHbIX negokonos KI1T-40, nokasaBLuasa BbICOKWUIA
YypoOBEeHb HagexHocTn u BesonacHoCTM npu akcnnyaTauuun. [pensatcTBuem ans GeicTpon
peanusaumm (B TeyeHne 4 rneT) okasancs 3KOHOMUYECKUW KPWU3UC, U3-3a Yero B nocnegHee
Bpems Obino ABaXKabl U3MEHEHO MECTO NepBOOYEpedHON NPUBHA3KM 3TON YCTAHOBKWU. B TO xe
BpeMS MepBOHavanbHOE MECTO peanu3aumum B panvioHe nopta lleBek umeno 3HayeHue Ons
ONTUManbHOro peleHus npobnembl ganbHenwen cyabbbl bunubuHckon AIC, koTopas wu
CErogHsa CTOMT Ha NOBECTKE OHA.

Mpousoweawas 3agepxka nosnekrna 3a cobomn npobrieMy orpaHMyYeHns UCNoSb30BaHNS
AN rpaxgaHckux uenen ypaHa oboraweHvem 6onee 20%. 31o notpeboBano u3MeHeHus
npoekta wu pa3paboTkm HoBOro TonnmBa. Bmecte ¢ oOwen 3agepXkom npoekta U
NPOMCXOAALLMMM NPOLEeCCaMn B 9KOHOMUKE 3TO NPUBENO K PE3KOMY YOOPOXaHMIO MPOEKTa, YTo,
B CBOK O4Yepedb, NOPOAWIIO KPUTUKY U COMHEHUST B SKOHOMWYECKOM LenecoobpasHocTn u
BOCTPebOBaHHOCTM BCEro HanpaBneHns S4epHbIX 9HEProMCTOYHMKOB Ha NNaBy4Mx CPeACTBax.

LleHTpanbHaa uUeneBad 3agada I3TOr0 MpoeKkTa — MNpakTuyeckasd npoBepka U
AEMOHCTpaumsi camoro Bbibopa onTMMarbHbIX peleHnin B Manon aHepretuke. Pabota gomkHa
ObITb goBedeHa [0 NOrMyeckoro kKoHua B nobbix ycnosusax. [lonesHbiM okasanca wu
NPaKTUYECKUI ONbIT B OLEHKE HEKOTOPbIX pa3paboTok.

Xopownmn Temnamm maet paspaboTka MOAYNbHOrO peakTtopa Ha XWOKOM meTanne

CBBP-100 mowHoctbto 100 MBT, Ha ©ase KOTOpOro MoryT CTPOUTbCS YCTaHOBKM Bornbluen
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MOLLHOCTN. JTOT peaktop ©Oasupyetca Ha onbiTe, KOTopbin Obll  npuobpeTteH npu
CTPOUTENBLCTBE aTOMHOW MOABOAHOW noaku npoekta 705 ¢ peakToOpoOM Ha NPOMEXYTOYHbIX
HENTPOHAX M CBUHLIOBO-BUCMYTOBbIM TenfoHocuTenem. EcCTecTBeHHO, paccmatpmBaloTca U
apyrve TeXHOMNornun, He TONbKO Ha XMOKOM MeTanne.

TpyAHOOOCTYMHbIE HAacCeneHHble MYHKTbl CO CIOXHOWM CXeMOW AOCTaBKM TONnvBa U
3HaYMTENbHBIM NEPCMNEKTUBHBIM POCTOM 3NIEKTPUYECKMX HArpy3oK, CBA3aHHbIM C pa3paboTkon
MECTOPOXAEHUN MOMe3HbIX UCKoNaemblX, ABMAAITCA pauuoHarbHbIM MECTOM pa3MeLLeHus
aTOMHbIX CTaHUMM Manom MOLUHOCTM. Yucno nnowagok Ans CTpouTenbCTBa CTaHUMA C
peakTopamMn efuvHUYHOM MoLLHOCTBI0 6—12 MBT wucuyucngetca pecsatkamuv B OTnnumMe OT
nnaByyYnx aTOMHbIX CTaHumh ¢ peaktopamu KIT-40, nepeveHb MECT pasMeLleHMsi KOTOpPbIX
OrpaHuNyeH.

BHegpeHne wmpokomacwTabHon cucTteMbl OOBLEKTOB Marnon SOEepHOW 3SHEPreTuku
NPOMbILUNIEHHOrO NPOM3BOACTBA LienecoobpasHo M 3aTparnBaeT MHTEpPeCbl MHOMMX OTpacren
HapOAHOro XO35IMCTBA W rOCY4apCTBEHHbIX CTPYKTYp. K HMM OTHOCATCS WHGPACTPYKTYpbl
FOPOACKOro X035MCTBa, O0BbEKTbl CBA3M PasnMYHOro HasHadeHus, 6eperosble 06beKTbl BOAHbIX
KOMMYHMKaL MK, 06BbEKTDI pasBenku n A06b1un nckonaemblx, TpaHcnopTa,
NeconpoMBbILSIEHHOCTM U CEeNbCKOro  X03AWCTBa, a Tawkke O0O0bekTbl BegOMCTB
obecneynBaloLLMX OCHOBHbIE BUAbI 6e30nacHOCTU rocygapcTsa.

lMocKONbKY 3HepreTMka — OCHOBa BCEW COBPEMEHHOWN >XU3HeOEeATeNbHOCTU, TO U
aTOMHble CTaHUMM ManoM MOLHOCTM  CnocoOCTBYOT obGecneyeHnto  HauuoHarbHON
6esonacHocTn Poccun, BINOMHAS yHKUUK:

nogaepXaHust XXM3HecnocobHOCTU HblHE AENPECCUBHbBIX PETMOHOB;

COXpPaHEeHUs W pasBuUTUA MNOTeHuMana XO3SNCTBEHHOW AeATEeNnbHOCTU YAaneHHbIX
PErnMoHoOB;

nogaepXaHuns ctabunbHOCTU B Criydae KPUTUYECKUX CUTYaLMn (BOEHHbIX, COLMAnbHbIX,
SKOHOMUYECKMX);

yBENUYeHnst KagpoBOro U 9KCMOPTHOrO NoTeHLMana aToOMHON oTpacnu;

NoaaepXXKM CMEXHbIX OTpacnen 3KOHOMUKM pabodnmmn mectamu;

COXpaHEeHUs 3KOMormm 1 300poBbs HaceneHus;

A06bluKn yrneBoAopOAOB apKTUYECKOro Wwenbda.

Hanuuo cuctemMHbin 3chdekT n HeobxoaMMOCTb B LUMPOKOMACLLUTABHON CeTM aTOMHbIX
CTaHUM Marnown MOLLIHOCTMW.

K coxaneHnuio, cywiectByeT ctepeotun, 4to manble ASC goporn. dopmanbHO 3TO Tak:
yaeribHble KanuTanoBOXeHUS NO NPOeKTaM aTOMHbIX CTaHUUN MOLWHOCTLIO oT 5 go 50 MBT B
cpeaHeM B 2—3 pa3sa Bbiwe, Yem no ASC Gonbwon mowHoctn (1000 MBT). Ho npun aTom He
NPMHMMaeTCa BO BHMMaHWE WX NPUHUMNWANBHO WHas JHepreTnyeckas Huwa u
npuHagnexHocTb. OHM B NepByl0 ovepedb SBMSAKTCH 3HEProMCTOMHUKaAMKU ANS aBTOHOMHbIX

notpebutenen.
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Ha Bonpoce AoporoBmsHbl aTOMHOM CTaHUMM Mariol MOLLHOCTU crieqyeT OCTaHOBUTLCA
nogpobHee. OueHkun, npoBefeHHble ewe B 2005 r., cBMAETENbCTBYIOT 06 3KOHOMMUYECKOM
uenecoobpasHoCTM  SiAEPHbIX  SHEProMCTOMHMKOB B 30HaX  AeLeHTpPann3oBaHHOro
9HEeprocHabxeHnsa C yaenbHbIMM KanutanbHbiMM 3aTpatamu o 150—240 Tbic. py6./kBT.
CpaBHeHMe HEKOTOPLIX XapaKTepHbIX pernoHanbHbIX TapugoB Ha 3MEKTPOIHEPruo, a Takke
aKkTMyeckon cebecToMMOCTN 3HEPrMM Ha aBTOHOMHbIX OM3ENbHbIX ANEKTPOCTaHUMAX AKyTun
— 75 py6./kBT4 B 2008 r. M nNpoeKkTHON CeBecTOMMOCTM 3NEKTPOIHEPrMN Afsi HEKOTOPbIX
MPOEKTOB  aTOMHbIX  CTaHUWW  Manon  MOLLHOCTWM MpMBOOAMT K BbIBOQY —  OHU
KOHKYPEHTOCMNOCOOHbI, AaXe eCnn NPOEKTUPOBLUMKMA N 3aHMXKAKT UX CTOMMOCTb. CyluecTByoT
(PUHAHCOBbIE M 3KOHOMWYECKME MeXaHW3Mbl U CueHapuu, MO3BONSALWME MpU Hagnexaliem
3akoHoAaTtenbHOM obpamrieHun caenatb peanusaumilo NPOEKTOB aTOMHbIX CTaHUMiA Manown
MOLLHOCTM 3hPEKTMBHON YXKEe B bnmkaniiee Bpems.

ATOMHbIE CTaHUMM Marion MOLWLHOCTM — 3TO CNOXHbIA KOMIEKC, BKIHOYAKOLWNNA He
TONbKO SAEPHYK 3HEpPreTMYEcKytd YCTaHOBKY, HO W WH(PacCTpPyKTypy, pacnpeaenvrenbHble
YCTPONCTBA, U3NYECKyo 3awuTy U OObIY4HYKD OXpaHy, npuyanbHbii  KOMMIEKC W
rMOPOTEXHUYECKNE COOPYXEHMS, €eCnu 39TO nnaByvyas aTtOMHas CTaHuud, MoaroToBKY
BbICOKOKBANUMULUMPOBAHHOIO MnepcoHana, HopMmaTMBHYK AoKyMeHTauumto. WHdpacTpykTypa
BkrtoyaeT B cebs Takke cpeacTtBa [LOCTaBKM CTaHUMM Ha MecTo, obecneyeHve
YHKLUMOHMPOBAHUS, TPAHCMOPTUPOBKY Ha PEMOHT, OpraHM3aumio TONIMBHOIO LKUKNa, cpeacTtea
peMOHTa YCTaHOBKM M BbIBOAA U3 aKChnyaTauuu.

XapaKkTepucTukm

ATOMHasa cTaHUMs Manon MOLLHOCTM, paboTarlwas Ha M30NUPOBAHHbLIA 3HEproysern,
AO0IPKHA MMeTb, MO KpanHen mepe, ABE He3aBUCMMO OEWCTBYOLLME 3HeproyctaHoBku. [Mpu
HEeUCNPaBHOCTM OAHOW Heobxoammoe 3HeprocHabxeHue JoSfMkKHa B MOMHOW  Mepe
obecneuynBaTh gpyrasa ycTaHOBKa, MHaYe B CeBEpPHbIX permoHax B 40-rpagycHble MOpo3bl byaeT
NOCTaBIIeHo Nof yrpo3y 6narococTosiHne HaceneHusi. QHeprosanac akTMBHOW 30HbI Ha3eMHOM
CTaHUuK Oo/mKeH ObiTb paccyMTaH Ha BeCcb CPOK CNyxObl YCTAHOBKM. JTMM MCKNoYaeTcd
HeobXoaNMOCTb CTPOMTENBLCTBA U OBCNYXMBAHWUS MOCTOSIHHOIO XpaHunuvwa otpaboTaBLiero
A0epHoro Tonnuea.

B oTnuume oT HaszeMHOW 3Heprosanac akTMBHOW 30HbI peakTopa nnaByyvyer CcTaHuum
AOMKEH npegycMmaTtpuBaTtb paboTy 6e3 nepesapagkum SO4epHOro TONMMBa B TeYEHWEe BCEro
MEXPEMOHTHOro nepuoga nnasyyero aHeprobnoka. ATo MCknoYaeT HEOOXOAMMOCTb Hanuuns
Ha ero 6opTy neperpy3o4yHoro obopynoBaHMs U XpaHunuwia otTpaboTasBLluero ToNAnBa, a Takke
npoBedeHNd CIOXHbIX ornepaunin ¢ aaepHsiM TonnmeoM. Kpome Toro, B pesynbtaTte oTkasa oT
XpaHUN1L, YMEHbLLAETCA BOAOM3MELLEHNE NnaBy4vero aHeproboka.

MeXXpEeMOHTHbIN CPOK S4EPHOW 9HEProyCcTaHOBKU NraByver CTaHuuM uenecoobpasHo
MakcMmarnbHO yBenuunTb. M3BECTHO, YTO MPOEKTHbLIN MEXPEMOHTHbLIA Nepuon CTPOsiLLEerocs

nnasydero 6noka «Akagemuk JlomoHocoB» cocTtaBnder 10—12 net. Mexgy Tewm
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3HeproyctaHoBKa aTOMHOro negokona «ApKTuka», CHabeHHas nogobHbIMM peakTopamu,
cmorna obonTtucb 6e3 NnpegyCcMOTPEHHOro NPOEKTOM 3aBOACKOrO peMOHTa B TeyeHune 175 Thbic.
Y (6onee 20 neT) paboTbl HA MOLHOCTU. B 3TOT nepmnoa OCyLeCTBASNMCE NULWb 3HAYNTENBHO
MEHee CNOXHble MEXMNOXOAHble PEMOHTbLI. MMeHHO 20-NeTHUM MEXPEMOHTHbIN nepuoa
yCTaHOBINEH A5 HOBOro aTOMHOrO fieoKona 1 ero peakTopHOM YCTaHOBKM.

CnepyeT OoTMETUTb, YTO BCE 3TO NOTpebyeT yBennyeHns obbema aKTMBHOW 30Hbl
peakTopa, 4YTOObl HE MPEBbLICUTbL AOMYCTUMOrO HaKOMMEHUS NPOAYKTOB AENEeHWUst B eauHuue
obbema cepgeydHuka TBanoB. Heobxoammo Takke pewunTb npobrnemy CTomKocTn obonouek
TB3M10B NpU ANUTENbHOM KamnaHun. C aTOM TOYKU 3pEeHUS MOBbILLEHME K.N.4. YCTaHOBKN yXoOuT
Ha BTOPOW MilaH, BblgBUras Ha nepBoe MecTo HageXHOCTb ee paboThbl.

B COBpEMEHHbIX peaKTOpHbIX YCTaHOBKaxX pasBuUTbl CUCTEMbI ©e30MmacHOCTW,
yOOPOXAKLWME N YCMOXHALWNE YCTAHOBKY. ATOMHAas CTaHUMS Manoh MOLLHOCTU AOJPKHA
obnagaTtb MOBLILWEHHBIMW CBOMCTBAMM CaMO3aLUMLLEHHOCTU, YTO MO3BOMUT COKPATUTb YMCHO
cucteMm Ges3onacHoOCTU. JTOMYy CMOCOOCTBYHOT COOTBETCTBYHOLWIME obpaTHble OTpuuaTenbHble
CBA3M MO TemnepaType, Oonblive 3anacbl MPOYHOCTM 06OpPYyoOBaHMS NEPBOrO KOHTYPA,
yBENM4eHMEe MacCUBHOCTU OTBOAA Temnja MOCPeAcTBOM YCUIEHUs TENNOOTAayu OT Koprnyca
peakTopa Kk 6aKy 3aWmThl, @ OT HEro — BO BHELLHIO cpeny.

Ha nnaBy4nx aHeprobriokax AosmkHbl ObITb NPegycMOTPEHbI CPeaCcTBa pacxonaXxmnsaHus
aKTMBHOW 30HbI peakTopa B Crlyvae noTepy BO3MOXHOCTW nepeaaym Tenna k 3abopTHOM Boae.

Heob6xognmo  onTumMu3npoBaTb  aBTOMATUYECKOE  yMpaBfieHWE  SHEepreTUyecKom
yCcTaHoBKOW. Heobxoanmo, 4Tobbl onepaTopbl HE TEPSANN HABbIKOB YNpaBreHns, YTO OCOBEHHO
BaXXHO AN1A ynpaBneHns yCTaHOBKOM B aBapuiHOM obCTaHoBke M npu Bopbbe 3a XuBy4vecTb.
MoaToMy Bcerga 4acTb ynpaBfieHUs1 YCTAHOBKOM [OIDKHA OCTaBaTbCHA B pykax onepartopa.
Kpome TOro, ymeHbllueHMe aBToOMatM3aumm gaeT SKOHOMMYEecKurn apekt — cokpawatoTes
KanuTanbHble 3aTpaTbl, @ TakKe nepcoHarn, obcnyxmearoLmin aBToMaTumKy.

MHbpacTpykTypa nnaByumx aTOMHbIX CTaHLMIA Manon MOLUHOCTM OOSKHa BKNYaTh B
cebsa npuyaneHble cpeacTBa C COOTBETCTBYHOLLEN 3aLMTOM OT BOSIHEHUS MOPS, NPUIIMBOB U
uyHamu, a B Clnyyae CeBEpHOro WCMOMHEHUA — W OT BO3OeWCTBUA nefsHbix nonewn. pu
NPOEKTUPOBAHUN TakUX CTaHUMiA LenecoobpasHo 3anemMeHTbl MHAPACTPYKTYpbl, Hanpumep,
TpaHcopMaTOpHble MOACTAHUMMU, TENNOBbIE MYHKTbl U ApP. MAaKCMMarbHO COCPefoTOuUTb Ha
GopTy nnaBy4ero aHeprobnoka. 3TO NOBbLICUT YHMBEPCANBHOCTb M aBTOHOMHOCTb CTaHuuu. B
HEKOTOpbIX Cry4asx, Hanpumep, Npu 3HEProcHabXeHn MOPCKMX BypoBbIX NNaTdopm MOXeT
oKasaTbCA MpPaBUNbHOM OpUMEHTaAUUS Ha CaMOXOAHble nnaByyMe CTaHuuK, CHabXeHHble
NoApyNMBaOLWMMM YCTPONCTBAMU UNKN axXe cucTeMamMm JUHAMUYECKOro No3nLMOHUPOBaHUS.

MoproTroBka KagpoB ANSA Marion aTOMHOMN 3HEepPreTUKn

Pecypc o6opynoBaHus aaepHbIX S3HEPreTUYECKUX YCTAHOBOK, Kak NokasbiBaeT OnbIT, Npu
KBanupuumnpoBaHHOM OBCNYXMBaHMM MOYTU BOBOE Bble, YEM MNPU  HELOCTaTOYHO

I'IpOd.)eCCI/IOHaJ'IbHOM. ﬂoaTomy noaroToBka BbICOKOKBaJ'II/I(*)VILI,I/IpOBaHHbIX cneunanmcToB urpaet
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OrpoMHyt0 porib. K ynpaBneHuo yCTaHOBKOW MOXET ObiTb JONYLLEH NN COTPYAHWUK, MMEIOLLUNA
onbIT paboTbl B KayectBe aybnepa onepatopa nogoGHoOM ycTaHoBku. B cnyyae cepuiiHoro
CTPOMTENBLCTBA U CO3OAHUS CUCTEMbl aTOMHbIX CTaHLMW Manown MOLLHOCTM ANfs NOLrOTOBKM
BbICOKOKBaNMMULMPOBAHHOIO nepcoHana LOSMKHbl ObiTb CHOpMUMPOBaHbl y4ebHbIE LIEHTPDI.
Y4yebHble LeHTPbl OIMKHbI UMETb aHaNUTUYECKne 1 NofIHOMacLITabHble TpeHaxepbl.

[na ycTaHOBOK, MCMOMb3YyLWMX HOBble TEXHOMNOrMM, OnpaBOaHO CO34aHue CTeHnaa-
NpOTOTUNA, OMNepeXaroLero CTPOMTENBCTBO CaMOW YCTAHOBKWU. Takon CTeHA npeaHasHayaeTcs
ANSA NpoBefeHNa nccnegoBaHnin, oTpaboTKN PEXMMOB YCTAHOBKN B NPUHATON ANSA HEE MoLEenu
aKcnnyataumu, OonpedeneHus pecypcHblX nokasatenen. IMEHHO Ha 3TOM CTeHOe [OOSMKeH
roTOBUTbCS NepcoHan Gyaywmx CTaHUUn ans caMmoCcTOsTENbHOrO ynpasneHns ycraHoBkon. U ¢
3TOW TOYKWN 3PEHUST BaXKHbIM SBMSETCSH OMEpexarollee COOpY)XEHME CTeHAAa MO OTHOLUEHMIO K
o0bexTy.

YnpaBneHue cUCTeMOMN aTOMHbIX CTaHLMUA Marion MOLHOCTHU

YnpaeneHue TpebyeTt ocoboro paccmoTpeHus. Mo mepe craHoBreHUst 1 06pa3oBaHus
CUCTEMbI CTaHUMA Manasi 3HepreTuka B OpraHu3auuoHHOM niaHe OyaeT CylwecTBEHHO
oTnn4yaTbCs OT cywecTByowen «bonbwon». B Gonblien creneHn 3TO KacaeTcsl CUCTEMb,
OCHOBaHHOM Ha TpaHcnopTabenbHbIX SAEpHbIX 3HEepProyctaHoBkax. Tak, co3gaBaemas B
HacTosiLLee BpeMS cucTeMa MnraByymx CTaHUWUA NoTpedyeT 3amMeHbl 3HEProb10KoB C YacTOTOMN,
onpegensemMon  MEeXPEMOHTHbIM NepuoaoM.  JKCnnyaTupylowas opraHmsaums  [OSbKHa
yrnpaBnATb M MHAPACTPYKTYpPOW, KOTOpas BKMAYAET MNpPeanpuaTusi, PEMOHTUPYHOLINE W
yTUNM3npyloLLmne aHeprobnokn, a Takke CpeacTtBa MX TpaHCnopTupoBku. CrneayeTt yunTbiBaTb,
YTO onpeaeneHHon cneundukon obrnagaeT U TONNUBHLIN LK.

dusnyeckas sawmrta

Mpn ee nocTpoeHUn Ha OonblMX HA3EMHbIX ATOMHbIX CTaHUMAX OObIYHO
paccMaTpuBalOTCs BO3MOXHOE XULLIEHME SIAEPHbIX MaTepuanoB UM QUBEPCUOHHbIE LENCTBUS.
[na aTOMHOW CTaHUMKM Manom MOLLHOCTM crnegyeT paccMaTpuBaTb ee 3axBaT B Lensx
nonyvyeHus Bbikyna. [na nnaByyMx CTaHUMA 3TO MNpexae BCero 3axsaT 3Heprobnoka npu
TPaHCNOPTUPOBKE K MECTY Ha3HayeHus M BO3BpaTe ON1s Neperpysknm U peMOHTHbIX pabot. B
9TOM criyyae nnaByyYuin aHeprobnok AOMmKeH COMpOBOXOAaTb BOEHHbIN Kopabnb. dPuanyeckas
3awmTa camoro obbekTa AOSMKHA BKNOYaTb CpeacTBa OOHapPYKEHUsT 3r0yMbILUSIEHHMKA, B TOM
yncrne «BHyTpeHHero». OcobeHHO CNoXHa 3almTa nNnaBy4mx CTaHLMIN CO CTOPOHbI MOPSI.

TpyoHO oOueHWUTb M MaTepuanbHble 3aTpaTbl, M Heobxogumoe 4MCNo nepcoHana.
Hopmatusbl omandeckon 3awmtbl ansa ASC 60nbLON MOLWHOCTU HE OOITKHbI ObITb YMEHbLUEHbI
NpoMnopLUNOHanNbHO MOLLHOCTU aTOMHOW CTaHUMM Manown MoluHocTu. Kak 6bl HM Mana Obina
MOLLHOCTb, 3TO SOEPHbI OOBbEKT M ANs HEro AOMMKHbl ObiTb paspaboTaHbl cheumanbHble
HopmaTtumBbl. [lpn 3TOM cnefyeT ydnTbiBaTb, YTO CTOMMOCTb (OU3NYECKOW 3alunTbl 3aMEeTHO

CHMWXXaeT 3KOHOMWYECKMe noKasaTenu aToOMHOM CTaHuuu Manon MoluHocTu. [logsemHoe
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pacnonoXeHne nuwb 4YacTMYHO obrneryaeTr uanyeckyto 3awmty. Bonpockl, cBsi3aHHble C
3axBaTOM CTaHLUMM B LENAX NONy4YeHMs BblKyrna, OCTalTCs TEMU Xe CaMbIMMU.

HopmaTtuBHas gokymeHTaums

YcnoBusi paboTbl aTOMHbIX CTaHUUM Manon MOLLHOCTW, HaXoOALWMXCA B YyAareHHbIX
parioHax, MOryT oka3aTbCsa aKCcTpeManbHbiMU. CTeneHb 6€30MacHOCTM TakMX CTaHUWMA OOSMKHA
ObITb Bbiwe, YeM 00bI4HbIX ADC, NOCKONbKY MX NpeanonaraeTca MMeTb MHOMO 1 06CnyXXnBaHue
OyneTt ocywecTBnaTbCA B 6onee CrnoXHbIX ycnoBusx. 3T obcToATenbCcTBa OOSMKHbI ObiTb
yyYTeHbl B cneumanbHo pa3paboTaHHOW HOPMATUBHO-TEXHUYECKOW AOKYMEHTaLMM.

Kak yxe oTmeyanocb, Ha aTOMHOM CTaHUMM Masiol MOLLHOCTM AOOSKHbl ObITb ABa
He3aBNCUMbIX SAEPHbLIX UCTOYHMKA UNW B AOMOSIHEHNE K S4EPHOMY UCTOYHUKY OOIDKEH ObiTb
pe3epBHbIA HAa OpraHNYecKkoM TOMSIMBE HE MEHbLUEA MOLLUHOCTM — Ha Criy4yan BO3HMKHOBEHMUS
HEUCNPaBHOCTU A4EPHOro, 4Ttobbl Hagnexawmm obpa3om obecneunTb HyXxXObl HaceneHus u
npeanpuaTUin. ATO AOIMKHO ObITb YYTEHO B HOPMATUBHbLIX AOKYMEHTAX.

Kpome Hopm 6e3onacHOCTH, OOIMKHbI ObITb pa3paboTaHbl M HOPMbI, PpeErnamMmeHTMpyoLwmne
dur3MyecKyto 3aWmTy, KOTopas Obl He OOpeMeHsINa 3KOHOMUYECKME NOKasaTenn CTaHUUW.

Mpy WNPOKOM pPacnpoCTPaHEHUM TakKMX CTaHUUM [OOIMKHbI ObiTb paspaboTaHbl
MEXOyHapoAHble HOPMAaTMBHbIE OOKYMEHTbl. B uvacTHocTu, Ons nnaByyux LenecoobpasHo
MHUUUMpoBaTb BHeceHue pononHeHun B Kog MMO no GesonacHOCTU siAepHbIX TOProBbIX
CynoB. B 3TOM OTHOLIEHUN MHTEpPEeCeH OMbIT PacnpoCTPaHEeHNsa npaBun AN aTOMHbIX CY[OB
Poccuinckoro MOpCKoOro permcrpa CyaoxoAcTea Ha nnaBsyyme aTOMHbIE CTaHLUN.

BbiBoA 13 akcnnyaTtauum

BbiBOg 13 akcnnyaTtaumMuM nnaByYMxX CTaHUMA  HECOMHEHHO OyaeT peluaTbest
oTpaboTaHHbIMM METOAAMU CHATUSA C SKCNIyaTauumnm aTOMHbIX HaABOAHbIX Cy4OB M NOABOOHbIX
NoAoK M MpoBOAUTLCA Temu xe 3aBogamu. C HaszeMHbiMM CTaHuuamMu Oyaet crioxHee. B
yAaneHHbIX panoHax B YCrnoBusax 6e300poXbsi TPAHCNOPTUPOBKA MHOTOTOHHbLIX PaAnOaKTUBHbBIX
KOHCTPYKUMIN npeactaenseTcsa npobnemaTtuyHon. B Heganekom Gyayuiem ¢ aton npobrnemon
NPUAETCS CTOMKHYTLCA NPU CHATUM € aKkcnnyaTaumm bunubuHckon ATOLL.

Moka He ObiNo cepbe3HbiXx Pa3paboTOK CHATMSA C JKChfyaTauuy Ha3eMHbIX aTOMHbIX
CTaHuMn Manonh MowHOoCTU. [lockonbKy OOMbLWMHCTBO MNOCENKOB UM NPeanpusitTum,
obcnyxmBaembiXx WMMKW, pasmeLlleHO No nobepexbid pek M Mopen, No-BuAUMOMY, 3AeCb
npvemMremM amepuKkaHcKkMim cnocob yTunmsaumm nogBoAHbIX NIOAOK. B aTOM cnyyae peaktop u
ero obopyanoBaHue rpy3saT NogobHO OTCeKy noAaku Ha GapXy W TpaHCNOpTUPYKT K MecCTy
3aXOPOHEHWS pagnoakTMBHOrO 060pya0OBaHNs — BPEMEHHOrO UM NOCTOSAHHOro. Ponb oTceka
noaBOOHOM NOAKM B aTOMHOW CTaHLUUM MarnoW MOLLHOCTM WUrpaeT peakTopHas BbIrOpoAKa.
Macca obopygoBaHus B HEW He MNPEBbILWAET MacCbl OTCeKa C 0O6opyaoOBaHWMEM MOABOOHOW
noaku.

Mpy NpoekTUMpoBaHUW cnegyeT NpUMHUMaTb Mepbl K TOMY, YTOObl peakTOpPHbIA OTCEK

MOXHO ObIno AOEMOHTMpoBaTb C MUHUMaArbHbIMU N3OEPXXKaMW. J'Iquue BCero B 3ToM OTHOLLEHUU
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obCTOUT Oeno C peakTOpHbIMKM YCTaHOBKaMWU WHTerpanbHoro tuna. CHATWE ¢ aKcnnyatauum
NOA3EMHOM CTaHUMM HEMHOro npolie B TOM Crnyyae, ecnM 30ecb Xe noa  3emnen
npeanonaraeTcs 3aXOPOHEHNE PEAKTOPHOW YCTaHOBKM. OTO AOIMKHO ObITb y4TEHO npu Bbibope
NnoLwagkn CTPOUTENbCTBA CTaHLUN.

Akonorusa

Okonormvyeckne nokasaTenu AOMKHbI NPUHMMATBLCS BO BHMMAaHWE Ha BCexX 3Tanax
XM3HEHHOro umkna ctaHuun. PaguaumoHHyto 6e3onacHocTb cnegyeT obecneynmTb He TOSbKO
AN yenoBeka, HO W ONA OCTalnbHbIX 3BEHbEB 3KocucTeMm. [puMHATO nonaratb, Y4TO e€cnu
[030Bble npeaenbl Ans 4ernoBeka He MNPEBbIWEHbl, TO U ANA APYrMX BMAOB HA3EMHbIX M
MOPCKMX OpraHnsmMoB OOnyyYyeHme onacHocTu He npepcraeBnsaet. B Pekomengaumsax MKP3
2007r. n3bpaH 6onee LUNMPOKNA N OCTOPOXHbLIA MOAXOL, KOTOPLIN BKMNOYaeT HeOOGXOAMMOCTb
N3ydeHnsa paguaumMoHHOro BO34ENCTBUSA Ha OpYrne BUAbl XMBbLIX CYLLECTB U 9KOCUCTEMBI.

B paiioHe pasmelLeHns aTOMHOW CTaHUMWU Manon MOLLHOCTM OOSTKHbI noaaepXusaTtbes
HeobOXxoaMmble YCMOBMS AONS1 COXpaHeHust GuopasHoobpasmsa SKOCUCTEM, BKOYasi OXpaHy
penkux 1M mcuyesawwmx BUOOB XUBbIX OPraHnM3mMoB. [nsi MapLUpyTOB BO3MOXHOW GYKCUPOBKU
nnaBy4Ynx 3HEProbfniokoB criedyeT OUEeHUTb NMyTM U Ananas3oH paguauuoHHOro BO3L4EWCTBUS,
KOTOpbIE MOTYT BO3HUKHYTb B peayrbTaTe aBapuiHbIX cuTyauun. Npu aTom, oueBngHo, ocoboe
BHUMaHWE OO/MKHO ObiTb OOpalleHO Ha MNpoAyKTUBHbIE M OCOBO YYBCTBUTENbHbIE MOPCKME
panoHbI, ANA KOTOPbIX creayeT oueHnTb yuepb 6uopasHoobpasnto n peibonoscTBy. Ha ocHoBe
9TMX OLEHOK MOryT ObITb onpeaeneHbl ONTMMarnbHble MaplpyTbl OYKCUMPOBKM MnaByuqnx
3Heprobnokos.

Ocob6eHHocTU npoekta CBBP-100

BesonacHoctb CBBEP-100 gocturaeTtcsa 3a cyeT ocobeHHOCTen ObICTPOro peakropa,
NPUPOLHbLIX CBOWCTB CBMHLOBO-BUCMYTOBOIO TEMMOHOCUTENSA WM WUHTErpanbHOM KOHCTPYKLUK
peakTopa, u4TO MOATBeEp)XOaeTcss pacdeTamm ©n npopabotkamu. Peaktop ob6nagaet
oTpuuaTtesnbHbIM MYCTOTHbIM 3(P(PEKTOM pPeaKkTUBHOCTU U OTpuuaTeENbHbIMM  OOpaTHbLIMK
cBA3AMN, 3PPEKTUBHOCTL CaMOro CUbHOMO MOrMOLLAKOLWEro CTEPXHA He MpeBblaeT OO0
3anasgblBalolnX HEWTPOHOB, YTO B COBOKYMHOCTU C TEXHUYECKMM MWCMOJTHEHMEM CUCTEMBI
ynpaBfeHns N 3alMThbl UCKIOYaeT pas3roH Ha MIHOBEHHbLIX HENTPOHAX. Bbicokas Touka KuneHus
TennoHocutena (temnepatypa kunenus 1670°C (Na — 900°C), nnasnenms — 123,5°C)
NnoBbIlIAET HAOEXHOCTb TEnnooTBoAa OT akTMBHOW 30HbI M Ge3onacHOCTb B CBSA3WM C
OTCYTCTBMEM Kpu3uca TEennocbemMa M B COMETaHUU C NPESYCMOTPEHHbIM 3ALUUTHLIM KOXYXOM
MOHOOMOKa UCKNIOYaeT aBapum C NOTEPEN TEMMOHOCUTENS, a Takke paanoakTUBHbIE BbIOPOCHI.

Hu3koe paBneHMe CHWKaeT PpUCK HapylweHWss repMeTUYHOCTM MEepBOro KOHTYpa,
NO3BONSAET YMEHbLIMTb TOSMLWMHY CTEHOK KOpryca peaktopa W CHU3UTb OrpaHvyeHus Ha
CKOPOCTb M3MEHEeHUsa TemnepaTtypbl N0 YCIOBUSAM TEPMOLMKIINYECKON NPOYHOCTU. B coctase
peakTOPHOM YCTaHOBKM HET MaTepuarnos, BblAENAOWNX BOAOPOL B pe3ynbTaTe TEPMUYECKOro

n pagnaumoHHOro BO30ENCTBUS U XMMUYECKNX peaKLI,VIIZ C TennoHocuTenem, BOAOW U BO34YyXOM.
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Cxema UuMpKynsuMuM MUCKIYaeT nonagaHve BOAbl UMM napa B aKTUBHYKD 30HY NpU Teun
naporeHepartopa 3a cdeT 3ahdeKkTBHON cenapaumm napa Ha cBOOOLHOM YPOBHE CBWHLIOBO-
BMCMYTOBOIO TEMNSIOHOCUTENSI B MOHOGIOKE.

Cuctembl 6e30nNacHOCTU He coaepXaT 3fIEMEHTOB, OTKa3 KOTOPbIX MMM BNUSAHME Ha
KOTOpble YenoBeyeckoro haktopa MoryT 3abnokmpoBaTb Ux cpabaTbiBaHueE:

OTBOA OCTATOYHOrO 9HEProBbIAENEHUA Npu  OTCYTCTBUM  TeEnnooTBoda 4epes
naporeHepartopbl obecnevnBaeTca MAacCMBHO MpPU E€CTECTBEHHOW LMPKYNAUUMM  CBMHLIOBO-
BMCMYTOBOIrO TEMMOHOCUTENSA B MNEPBOM KOHType NyTeM nepefavv Tenna 4depes3 Kopnyc
peakTopHOro MoHo610Ka B BOAY, NO4aBaeMylo B LWAXTY MOHOGMOKa, U Aanee 3a c4eT KMneHus
BOAbl C OTBOAOM Mapa B atmocdepy (nepmos HEBMELLATENbCTBA OKOSO 2 CyT 6e3 NpeBbILLEHNS
AOMyCTUMOW TeMnepaTypbl);

Teyb NaporeHepaTopoB Mpu pa3pbiBe HECKONbKMX TPYOOK Mnu B criydae npekpalleHus
paboTbl KOHAEeHCATOpa ra3oBoOW CUCTEMbI JIOKaNM3yeTcss NacCUBHO NPW MOBbLILLEHUN AaBMeHUs
napa B rasoBou cucteme 6onee 1 Mlla 3a cueT paspyLLueHnsi pa3pbiBHOM MembpaHbl 1 cbpoca
napa B 6ap6otep. Manas Teub He TpebyeT CPOYHON OCTAHOBKM PEAKTOPHOW YCTaHOBKY;

YCTAQHOBIIEHHbIE B KaHanax, 3aroSIHEHHbIX  aproHOM,  CTEpPXHW  CUCTEMbI
AOMOMHUTENBHOM aBapUMHON 3aLLMTbl, HE MMEIOLLME NPMBOAOB Ha KpbILUKE peakTtopa, NacCUBHO
cpabatbiBalOT NMoA OEeNCTBMEM CUMbl TSHXKECTM MpU MOBbIWEHUM TemnepaTypbl CBUHLOBO-
BMCMYTOBOrO  TEMSIOHOCUTENSA  Bbille YCTAHOBIIEHHOW 3a CYEeT MnaBfeHus 3aMKOB,
BbINOSIHEHHbIX U3 CNaBa C COOTBETCTBYIOLLEN TEMMNEPATYPON NNaBreHns.

OTO No3BONSAET roBOPUTL 06 YCTONYMBOCTU PEAKTOPHOM YCTAHOBKWN HE TOMBKO K OTKasam
obopygoBaHMss M owmbkam nepcoHana M WX MHOXECTBEHHOMY HamnOXeHU, HO U K
3rI0HaMepeHHbIM OEeNCTBUSIM, KOrda BCe chneuuvanbHble cucTemMbl 6e30macHOCTU MOryT ObiTb
npeaHaMepeHHO BbiBEAEHbI N3 CTPOS.

CBBP-100, obnagatowmii pasBUTbiM1U CBOMCTBAMU BHYTPEHHEN CaMO3aLLULLEHHOCTH
(OeTepMMHMCTMYECKOE WUCKNIOYEHME TsDKENblX aBapuvi), no3BonsieT obecneynTb BbICOKUIA
YPOBEHb COLManbHOM NPUEMSIEMOCTM W pacwmpuTb o0bnactb npuMmeHeHus. MopgynbHas
CTPYKTYpa $SAepHOM Naponpov3BoAsilliend YCTaHOBKM 3Heprobrioka cosgaeTr BO3MOXHOCTb
nepexoda Ha nepefoBble TEXHONOrMM TUMOBOrO MPOEKTUPOBAHUSA 3HEProbnoKOB pasnmMyHoOm
MOLLHOCTM Ha 6a3e CepuMrMHO M3roTaBNMBaEeMbIX B 3aBOACKUX YCMOBUAX YHUPMLMPOBAHHBLIX
PEeakTOPHbIX MOAYMEA KU MOTOYHbIE METOAbl BbINOSIHEHUS CTPOUTENbHO-MOHTaXHbIX paboT.
KoHcepBaTuBHbI noaxon npegonpenenun BbICOKWUI noteHuyuan JanbHenLero
COBEpPLUEHCTBOBAHNA peakToOpHOM yCcTaHoBKU. defiepansHON LieneBon nporpaMmmon «HaepHsle
3HEeproTexHornorMm HoBoro nokoneHma Ha nepuog 2010—2015 rogoB u Ha nepcrnekTusy A0
2020 roga» npegycMOTPEHO CO3A4aHME OMbITHO-NPOMBbILWEHHOro aHeprobnoka ¢ CBBP-100.
OnbITHO-NpOMBILWNEHHbIN aHeprobnok ¢ CBEP-100 npeanonoxutensHO aomkeH 6biTb BBEOEH

B akcnnyatauuto B 2017 T.
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1.4. TpeboBaHMA K NOAroToBKe KBanMpmumMpoBaHHbIX KagpoB Ans BBoAa B
aKkcnnyatauuio u akcnnyaTtauum A3C

MoXHO KOHCTaTUpOBaTb, YTO B HacTosdlee Bpemsi B BY3ax, rotoBawmx cneynannucros
ana ASC, HabntogaeTca TeHOeHUumMs rotToBuTb onepatopoB. OAHAKO NoaroToBKa OnepaTopoB
A3C cornacHo  OeuncTByloWEen  HOPMATUMBHOW  OOKYMEHTAUMW  OCYLLUECTBMSIETCS B
crneunanmampoBaHHbIX y4eOHO-TPEeHMpPOBOYHbIX UeHTpax (YTLU). Bbea npoxoxgeHus Takon
NMOArOTOBKM onepaTop He MoXeT ObiTb gonyweH kK paboTte. [porpammbl 06y4eHUs FOTOBATCS
WMHCTpyKTOpamMn YTLl Ha OCHOBE KOHKPETHOW MPOEKTHOWM AOKYMEHTauuW, perrameHToB u
WHCTPYKLMIA MO akcnnyaTtauun. MHeHne aBTopa COCTOUT B TOM, 4YTO BY3 He JomkeH NoagMEHATb
YTL n rotoButb onepatopoB. 3agaden BY3a asnsietca nepefaya CTYAEHTY YHUBEpPCAIbHbIX
3HaHWUA, HEOBXOONMBIX M AOCTATOYHbIX ANs MOArOTOBKM MOMOAOro cneunanncTa K BOCNpUsTUO
TeX KOHKPETHbIX 3HaHWW, KOTOpble emy npeacToMT OCBOUTb, €Cnv OH BbibepeT paboTy
oneparopa, NMbo apyryto cneunanbHOCTb B 001acTv aTOMHON SHEPreTUKN.

Mpn Bcem yBaxeHUM Kk paboTe onepaTUBHONO nepcoHana Heobxoaumo obpaTtuTb
BHUMaHWEe Ha To, 4yTo pabota Ha ADC He orpaHuyMBaeTCcsi onepaTMBHOM paboTon, a wraT
nepcoHana, pabotatouiero Ha ASC, He orpaHN4YMBaEeTCsl OnepaTUBHBIM NEPCOHANOM.

3HaunTenbHoe konmnyecTBO nepcoHana AJ3C, n B OOnblUen CTeneHUM MepcoHana
NOAPSIAHbIX OpraHuM3auuin, ponb KOTOpbIX Bce Oonblle BoO3pacTaeT npu nepexoge Ha
noAapsigHbIN cnocob opraHusaumm paboT Ha ASC (Tak HasbiBaeMbI «ayTCOPCUHI»), a Takke
nogpasgeneHnin akcnnyaTupylowen opraHusaummn (KoHuepH «PocaHeproatom») saHMmaroTcs
WHXXEHEPHOW noaaepXkon (no  Apyroh TEPMUMHOMOMMM  MHXEHEPHbIM  COMPOBOXAEHWEM)
akcnnyataumu. Takne crneunanucTbl B HaCTOsILLLEE BPEMS HE TOTOBATCA HUrge: Hu B BY3ax, Hu
B YTLU. OpHako oHM o4eHb BocTpeboBaHbl. OTpacnb ouwyuiaeT OCTPyl HexBaTKy
BbICOKOKBANUMPULMPOBAHHbIX CreunanuctoB no wuHxeHepHon nopaepxke AJC, HO 3agayun
MOArOTOBKM Takux CMeuManucTtoB OO CUX MOP He TONbKO He MNOCTaBfeHbl, HO AaxXe WU He
chopmynnpoBaHbl.

BcneactBme HexBaTKM  BbICOKOKBANMMULUMPOBAHHbBIX  CMEUManvicToB  NpeanpuaTus
oTpacnM He MOryT B [OCTAaTOMHOM CTeneHuM OXBaTWUTb BCe 3ajadn, KOTopble SABMAKTCA
aKkTyanbHbIMK B paccMaTtpuBaemon obnactu. B pesynbTtate HabnogaeTcs oTcTaBaHMe oTpacnu
OT 3apybexHbIX NapTHEPOB, a Takke U OT APYrMX OTpacnem POCCUMNCKON MPOMbILLIIEHHOCTH
(HedTerazoqobbiun, MeTannypruv, TennoBOW SHEPreTUkM) B TakMxX BaXHbIX BOMpocax
NHXXEHEPHOWN NoaaepXKW, Kak AMarHOCTUKa, Nepexos Ha TeXHMYeckoe 00CnyXmBaHUe N PEMOHT
(TOWP) No TEXHNYECKOMY COCTOSAHUIO.

C TO4YKM 3peHnst ocobeHHOoCTe N nepcnekTne dyayuien paboTbl MONOAOroO cneumanucTa
MOXHO OTMETUTb, YTO B paboTe onepaTMBHOrO MepcoHana 3a4yacTyld NpUMEHsieTCs, ecnu
MOXHO TaK Bblpa3uTbCH, «PEMECIEHHbI» MNoAaxod, nogpasymeBatolmi paboty B TedeHue
MHOMMX NET «OT CUX A0 CUX» MO HEU3MEHHbLIM anropuTMam, 3aKkniOYEeHHbIM B pernameHTax u

WHCTPYKLUMSIX MO 3Kcnnyataumn. «PemMecrneHHblii» noaxod MOXHO HabmoaaTte v B pabotax no
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BBOAY B 3KChnyaTtaumio, Kkorga Hanagvmk CTPeMUTCsl K NepeHoCy MU3BECTHbIX eMy NpUeMOB U
METOAMK WCMbITaHUA Ha cnegylowmn 3Heprobnok 6e3 CyLeCTBEHHbIX WU3MEHEHUn. IToMy
noaxody BO MHOMMX Crnyvasix npensTcTBYeT HOBM3HA BBOOUMbLIX B 3KChnyaTauuio
9Heprobnokos., T. K. 6onbLinx cepui aHeprobnokos (Tuna B-320) yxe He cTpoaT u gaxe 6rnoku
OOHOW Cepum MOryT OTNMYaTbCs B psiie CUCTEM, OCOBEHHO B YacTu KOHTPONS W ynpaeneHus. B
OTNMYMe OT onepaTopa NpW BbINOMHEHUN MYCKOHaNaAoYHbIX paboT Hanagyuk He NpuBA3aH K
OOHOMY 3Heprobrioky W, nepexogs C OOHOro 3Heprobroka Ha Apyron, OOSMKEH Y4YnTbiBaTb
N3MEHEeHUs1, BHECEHHbIE B HOBbIN MPOEKT.

Bonbliasa cnoxHocTb 3agay MHXEeHepHON NOAAEPXKKM MO CPABHEHMIO Kak C onepaTUBHOMN
aKcnnyaTtauven, Tak U c paboTon Hanagyvka onpeaenseTcss UX MOCTOSHHLIM pPa3BUTUEM,
MOCTOSIHHOW HOBW3HOW. 3adayn WHXEHEePHOW noadepXKnm Mo OGonbllen 4YacTu SBMSKTCS
HecTaHOapTHbIMK, TPebyloLWMMM TBOPYECKONO U 4acTO Hay4yHOro MOAXOAa K WX PELUEHUIo U

ocBoeHu0. TeM nHTepecHee Takasi paboTta ans TBOPYECKON JIMYHOCTMW.
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INexumnsn 2. CopepxxaHue npouecca BBoaa B akcnnyatauuto A3C un
obecneyeHne 6esonacHoOCTH

2.1. Obwan xapakTepucTuKa npouecca BBoAa B IKCNyatauuio

Beoa B akcnnyatauumio aHeprobnoka ASC gaBnsieTca 3akniouMTenbHOM CTaguen ero
cosfgaHus. OTOW cTagun npewecTByloT paspaboTka, NpoeKkTUpoBaHWE, CTPOUTENLCTBO U
MOHTaX 060opyaoBaHUS.

B kpyrax, ganekux OT npaktudeckux paboTt no Beogy B akcnnyaTauuo AC, MOXHO
BCTPETUTb MHEHWE, YTO BBOA B 3KCMfyaTauuio BHOBb MOCTPOEHHOrO aTOMHOro aHeprobnoka
nogobeH nycky HOBOro aBTOMOOWMS: OOCTATOMHO WU3YYUTb WMHCTPYKLMIO, NPOBEPUTb YPOBHU
mMacna, oxnaxgarLlen XMAKOCTU, AaBneHe B Korecax, 3aTeM BKIYUTb CTapTep M noexaTb.
T.e., B CyLLHOCTU, HUKaKOro crneumanbHOro npouecca u Her.

Ha camom pgene aTtOMHbIN 3HeproGnok npencraBnsaeT cobon 0OBLEKT, KOTOPLIN BBUAOY
CBOEW CIOXXHOCTU, BbICOKOM CTOMMOCTU, MOTEHUMANBbHOW ONacHOCTM U 0cobon cneundunyHoOCTH
TpebyeT M ocoboro obpalleHus, gaxe B OTMYME OT TENnoBbIX 3HEeprobnokoB, nNpuyem B
nepByld odepedb B Nepuog BBOAA B SKCMnyaTauuio, Korga MOABEprakTcsl MpakTUYecKomn
nNpoBepke OCHOBbI AanbHenwen 6e3onacHon, 3PEKTUBHOM N SKOHOMUYHOW IKCNNyaTaLum.

Mpouecc BBOAA B 3KCMyaTauumio BKNOYaeT npeanyckoBble HanagoyHble paboThl,
PUINYECKUIA N IHEPTETUYECKUIA MYCKN, ONbITHO-MPOMbILLIIEHHYHO 3KCMlyaTaumio 1 3aBepLuaeTcs
chadven AC B NpoMbILLIIEHHYIO aKcnnyaTaumio. BeBog B akcnnyatauunio SBNsSeTCA 3aBepLuatoLLmnm
nepuoaom coopyxeHunsa aHeprobnoka ASC, BO BpeMsi KOTOPOro NPOM3BOAUTCA Hanagka cucTem
n obopynoBaHMs, NOArOTOBKA MX K 3KCMNnyaTauMm U BBOA B 3KCMyaTauuio.

BbinonHsemble npu  BBOAe 6Gnoka B aKCnnyaTauumilo  MUCMbITaHWs, Ha 3Tanax
NPeanyCcKoBbIX HanagoYHbiX paboT, (M3N4ECKOro nycka, aHEepreTMYeckoro nycka M OCBOEHUS
MOLLHOCTM Broka A0 HOMUHANbHOW OOMMKHbI MOATBEPANTD, YTO CUCTEMbI (3NIEMEHTbI), BaXKHble
ana 6esonacHocTn, M GMOK B UENOM BbIMOMHEHbl U (PYHKLUMOHUPYIOT B COOTBETCTBUM C
NPOEKTOM, a BbISABIIEHHbIE HECOOTBETCTBUSA 3aA0KYMEHTUPOBAHbI N YCTPAHEHbI.

B nepwvopg BBOga 6rnoka B akcnnyaTaumio BbIMOMHAKOTCS:

e [pOBepKa KayecTBa NPOEKTMPOBaAHUSA, N3rOTOBMNEHNS, CTPOUTENBLCTBA U MOHTaxa;

e OYUCTKA, MApKMPOBKA, BHELLHWA N BHYTPEHHWI BU3yanbHbl€ OCMOTPbI;

e [poBepKa COOTBETCTBMSA cUCTEM M 060pyaOBaHNSA TpeboBaHUAM NPOEKTa;

e  CpaBHUTEMNbHbIA aHanM3 MPOEKTHbIX M AOCTUTHYTLIX NOoKa3aTenen obopyaoBaHUSA w
cuctem Onoka;

e  BbISIBNIEHNE N YCTPAHEHNE HECOOTBETCTBUN CUCTEM N KOMMOHEHTOB;

e noaTBepXaeHue GesonacHocTu 6noka;

e  perynvpoBKa napameTpoB W yTOMHEHWE METOAOB IKCNIyaTaunm;

e cbOop paHHbIX Onsd obecneyeHUst OCHOBHOW WHdOpMaumen, HeobxoguMmow Ans

AanbHenLwen akcnnyartaumm énoka;
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e [poOBepKa roTOBHOCTM M 060CHOBaHME JKCnyaTauMoOHHON JOKYMEHTaUuu,;

e  KOHTPOSfb FOTOBHOCTWU 3KCMyaTauMOHHOrO rnepcoHana K dTanam BBoga Onoka B
aKcnyaTaumio;

e 00yyeHne n nNpmobpeTeHNe HaBbIKOB JKCMyaTaumm cucteM n obopyaoBaHusa G6noka
3KcnsyaTaLMOHHbIM NePCOHanom;

e [poBepka BHeCeHVUs B MpoeKkT 6rnoka W3MEeHEeHWW, BbINOMHEHHbIX Ha paHee
BBEAEHHbIX 3Heprobnokax AaHHOrO TuNa noO pesynbrataM MycKoOHanagoyHblX paboTt u
aKcnnyarauumn cuctem n obopyaoBaHums.

Beoa aHeprobnoka AC B akcnnyaTaumilo HayMHaeTcsa ¢ MOMEHTa nodadv HanpsKeHust
Ha nNoTpebuTtenu cobCTBEHHbIX HYX4 aHeprobnoka nnu AC no NpPoekTHOM CXxeme U nepegayu
N3 MOHTaXa nepBOM CUCTEMbI, Ha KOTOpOM MO rpaduky [OOSMKHbI  BbINOSTHATLCS
nyckoHanago4Hble paboTbl Ha aTane «[1peanyckoBble HaNago4Hble paboTbI».

lMyckoHanagouyHble paboThbl SABNAIOTCA BaXKHEWLLEN COCTAaBHOM 4YacTbio npouecca BBoOAA
B aKcnnyaTauumio.

lMyckoHanagoyHble paboTbl - 3TO KOMMMEKC paboT MO KOHTPOM, HAaCTpouKe W
ncnbiTaHMAM o6opyaoBaHUA, aNeMEHTOB cucteM, obecneymBaroLLMn HagexHyto 1 6esonacHyto
paboTy, OOCTMKEHNE NPOEKTHLIX MapaMeTpoB, BBOA B SKCMnyaTaLumio cuctem, obopynoBaHus m
aHeprobnoka B uenoMm. K nyckoHanagoyHbiM paboTamM OTHOCUTCA BeCb KOMMMekc pabor,
BbINOMHAEMbIX B Mepuog MNOArOTOBKM W MPOBEAEHUS WHAMBMAYaANbHbIX WCMNbITAHUA W©
KomMniekcHoro onpobosaHnsa obopyaoBaHms.

lMyckoHanago4Hble paboTbl Ha AC ocyLLecTBASAIOTCA B ABa nepuoaa:

—  noaroToBUTENbHbLIN Mepuog NyckoHanagouvHbIX paboT, 40 Havyana nepuoga BBoAa
aHeprobrioka AC B aKkcnyataumio;

— nepwvog BBoaa sHeprobrioka AC B akcnnyatauuio.

CogepxaHve Kypca OCHOBaHO Ha pesynbTatax cuctematmdauum un obobieHuns
pesatenbHocTn OAO «ATOMTEX3HEPro» MO OpraHu3auun, MeToau4eckoMy W HOPMaTUBHOMY
PEerynnmpoBaHunio, TEXHNYECKOMY PYKOBOACTBY M HEMOCPEACTBEHHOMY BbIMNOMAHEHUIO paboT no
BBOAY B aKcnnyaTauuto aHeprobnokos ASC pasnmyHbIX TUNOB 1 MPOEKTOB.

Mogaenstowee 6GOMbWMHCTBO aTOMHbIX 3MEKTPOCTaHLUMKA, paboTalolwmx cerogHa B
Poccun, YkpauHe, ApmeHun, B psage CcTpaH — ObiBMX 4dneHoB CoBeTa OKOHOMWUYECKOM
BaaumonomoLum n B duHnangum, a B HegasHue rogbl ASC B Kutae, MpaHe n Haun BBeaeHbl B
aKcnaiyataumio  nog  TEXHUYECKMM  PYKOBOACTBOM W NPU  HEMOCPEACTBEHHOM  y4acTum
cneumanmctoB OAO «ATOMTEXIHEPION».

Llenbto HacToswero Kypca SsBRASIETCS O3HAKOMMEHWE NepCrnekTUBHbIX YYaCTHUKOB
npouecca BBoAa B aKkcniyaTauuio aHeprobnokoB AC ¢ codep)kaHueMm, CyLLECTBYHOLMMU Ha
HacTosiee Bpems onTUMarnbHbIMU MPUHLUMNAMKU U MeTOAaMKU BBOAA B AKCMnyaTauumto, a Takke

nyTaMmn ontTMMmn3aunm n coBepLleHCTBOBaHUA npoLecCa BBOAaA B 3KCnyaTauuio.
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2.2. NNocnepoBaTenbHOCTbL U cOCTaB paboT No BBoAyY B 3KCNnyaTauuro

BBog sHeprobnoka B akcnnyatauuio npeacraenser cobomn nocrnegoBaTensHOCTb pabor,
pasgeneHHbIX Ha HeCKONbKO 3TanoB, obecneymBalowWwmx ONTUManbHOe CoveTaHue U
nocnegoBaTenNbHOCTb  TEXHOMOMMYECKN B3aMMOCBSA3aHHbLIX WUCMbITAHUA W Ka4YeCTBEHHbIN
KOHTPOIb 3a UX NPOBEAEHNEM.

Pabotbl no BBOoAy 6noka B 3KChMyaTaumilo HavyMHAKOTCA MO Mepe CTPOUTENbHO-
MOHTaXXHOW FOTOBHOCTU 34aHMIA, COOPY>XEHMI N 060pyaoBaHus 6noka 1 3akaH4MBalTCA Nocne
npuveMkun 6roka B akcnnyatauumio. [locne nogaym HanpsixeHus Ha cobCTBEHHblEe HyXXObl 6noka
Mo WTATHOW CxeMe oTAenbHoe obopyaoBaHne N cucteMbl Broka BBOASATCS B 3KCMyaTaumio no
MepE BbINOMHEHNS HA HUX NYCKOHaNagouHbIX paboT (MCcnbiTaHui).

B npouecce BeBoga 6noka B aKcnnyaTaumio cHavana BbIMOMHAKTCS UCMbITaHUSA CUCTEM U
obopynoBaHusi Gnoka 6e3 sgepHOro TOMNMBa B peakTope — MpeanyckoBble MCMbITaHMS.
lMepexod K BbIMNOMHEHWUIO WUCMNbITAHWA C WUCMNOMb30BaHMEM SAEPHOrO TOMMMBA B peakTope
paspeLllaeTca TOMbKO MNOCIE BbIMNOMHEHUA UCMNbITaHUA 6e3 saepHOro TonnuBa B peakTope u
noaTBepxaeHns pabotocnocobHocTM cucteM u  obopygoBaHuA ©Ornoka, COOTBETCTBUSI UX
NPOEKTHBIM XapaKTepUCTMKaM.

B cooTtBeTcTBUM C 3TMMK OBLWMMK Npeanockinikamn BBOA 3Heprobrioka B aKCnnyaTaLumio
pa3busaeTcsa Ha criegytoLume aTansbl:

e uCMbITaHUA 1 onpoboBaHne o6opyaoBaHUS;

e MpeanyckoBble Hanago4Hble paboThbl;

o  (bM3MYECKUIN NYCK peakTopa;

e 3HepreTUyYecKumn nyck;

e  OMbITHO-NPOMBbILLNIEHHAA 3KCNNyaTaums.

Ncxoasa ns TexHonormyeckon LenecoobpasHocTu, a Takke C TOYKM 3peHus obecneyeHns
6e3onacHOCTY, yka3aHHble aTanbl pa3fgensaiTca Ha nogatansl.

B nepvog BBOga B akcnnyaTaumio Ha aHeprobnoke AC MOryT npoBoAUTLCA OOWH UMK
HECKONbKO MMaHOBbIX PeMOHTOB. KonmyectBo U NPOAOIMKMTENbHOCTb MNAaHOBLIX PEMOHTOB
3aBUCMT OT (paKkTM4YeCcKoro cocTosiHus obopyaoBaHus 3Heprobrnoka u onpegenserTca npu
pa3paboTke aTanHbIX rpadukos paboT.

OkoH4YaHue uvHAMBMAOYarbHbIX (aBTOHOMHbIX) WCMbITAHWA (Hanagku) OTAerbHbIX
3MEeMEHTOB CUCTEMbI UM KOMMIIEKCHOro onpoboBaHMs OTAENMbHbIX CUCTEM MO BPEMEHU MOryT
He coBnagaTb C OKOHYaHWEM 3TanoB UM NOA3TaNoOB BBOAA dHEProbnoka B akcnnyaTaumio.

Ha puc. 2.1 npeacraBneHa nocnegoBaTenbHOCTb BBOAA B 9KCMyaTauuo, NpUMeHeHHas

Ha aHeprobnoke Ne3 KanuHuHckon ASC.
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1 yposene. HUcnbiTanus HcnbiTanus
Brok AIC 0e3 1/IePHOI0 TOIUIMBA B PeaKkTope C 1IC€PHBIM TOILIMBOM B peaKTope
] 'l | .
v
I ——— - —— ] - ——
r==—======7 | ': ______ S TTT T | | 1 r J T
+ + + ¥ + + + . I
Hcnbrtanus u I'mppasnuuec- IIpenBapureins- 1 I'opstuas Hcnbrranus 2 ®usnueckuii| | IHepreTy- OmbITHO-
oTIpoOOBaHME KHue HbIC peBu3nA oGKaTKa TEPMETUYHOIO| [ PEBHU3UA IMyCK YCCKHH MPOMBIIII-
000pyAOBaHHS WCIIBITAHUS U HCIIBITaHUS o0opy- OTpaKICHUS o0opy- peakrTopa IIyCK JICHHAsI
NIPOMBIBKA TepMETUYHOTO JIOBaHUS Py JIOBaHUS JKCILTyaTa-
s 1 xo a
Voo~ KOHRYPA g T
......
_______._......'_._. _____________________________________________________________________________________
é Ypoe6eHb. ~.~.,... HHE[.I/.IB;:IH)/{H LHELC OMILJIEKCHOE
ucnmembsl, e, onpoboBaHue
Henocpeocmeenno . UCTIBITAHUA cHeTeM
CeA3aHHbIE C 06013}’1{%
peakmopom o

3 yposenp. " KommiekcHoe
Bcnomozamenvhole HAMBHAYAIBHbIC > onpo6oBaHKE
u obecnewusaioue UCIIBITaHUsI 000PYTOBaAHUS

CHCTEM
cucmemul

Puc. 2.1. Dramnel, nogarans! ¥ Ga3sl padboT o Beoay 010ka ADC B sxcmtyatanuio (3Heprodiaok Ne3 Kanunuuckoit ADC)
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Mepen aTanamm BBOOA B 3KCNnyatauuilo npegycMaTpuMBaeTCsa TaK HasblBaeMbl
noarotoButeneHbli nepuog NMHP, KoTopbii HaunMHaeTca nocne yteBepxaeHusi npoekta AC un
3aBepllaeTca C Havanom atana npegnyckoBblX HanagoyHblXx paboT. B noaroToBMTENbHbLIN
nepvog BbINonHsaTCA paboTbl, obecneunBatowme nposegeHne [MHP B nepvog BBOAa
aHeprobrnoka AC B aKcnnyatauuwio, BKIOYaKOLWIME OpraHM3auMoHHOE, MaTtepuanbHoe,
TexHmyeckoe obecneyerne MNHP, a Takke MNMHP Ha obopygoBaHuMM M cuctemax, rOTOBHOCTb
KOTOpbIX B cooTBeTcTBUM C TpeboBaHuammn npoekta AC Heobxoguma pana Havana
npousBoacTBa paboT no BBoAy aHeprobnoka AC B akcnnyaTaumio.

[na kKaxgoro aTtana BBOAA B 3KCnnyaTaumilo OOSMKHbl ObiTb onpeaeneHbl 3agay,
BbIMOMHEHME KOTOPbIX onpegensieTcss HeobxoaAMMOCTbIO MOArOTOBKM K credylolemy aTany.
Ocoboe BHMMaHME Npu 3TOM OOMKHO ObiTb ObpalleHo Ha obecrnevyeHne aKcnryaTaunoHHOM

FOTOBHOCTW 06OPYAOBaHUS U CUCTEM, @ Takke TEXHUYECKOW JOKYMEHTaUMUM 1 nepcoHana.

OpraHusaunoHHoe obecnevyeHue

OpraHnszaumnoHHoe obecneveHne BKITOYaET:

e pa3paboTKy AMPEKTUBHOrO rpadvka 3aBepLleHus CTpouTenbCcTBa M BBoAa Groka B
aKCnnyaTaumio;

e COCTaBlieHMe KOOPANHALMOHHOIO NnaHa paboT No BBOAY B SKCMnyaTaLuio;

e pas3paboTKy cMeTHOM JoKymeHTaumm Ha MHP;

e BbIOOp NeHepanbHOro NnoapsaaYMka u cyoénogpsaHbix opradmsaumin no MHP;

e  3aKlo4YeHMe OOoroBopoB noapsaa Ha npoussoacTtseo MNHP;

e fepegayy MNPOEKTHOM [OKyMeHTauun, Heobxoammown ansa ocyuwectsneHus [MHP,
NCNONHUTENAM 3TUX paboT;

e paspaboTky nporpammbl oObecnevyeHust KavyecTBa nNpu BBoAe SHeprobnoka B
akcnnyataumto NOKAC (B3) n nporpammel BBoga aHeprobnoka AC B akcnnyaTtaumio;

e obecneveHne puHaHcMpoBaHMA paboT u ycnyr.

OkcnnyaTupyowan opraHnsaums Ha OCHoOBaHUK rpadmka coopyxeHus aHeprobnoka AC
(rpachmka nepBoro ypoBHs) He MeHee 4yeMm 3a 2,5 roga 0o Havana nepvoga BBoga aHeprobrnoka
AC B akcnnyatauuio paspabaTtbiBaeT OUMPEKTUBHBIA FpaduK 3aBeplleHnss CTpouTEenbCTBa U
BBOA4A 9Heprobnoka B 3JKChfyaTauuio C yKasaHMeM 3TanoB BBoga M pas3buekon paboT no
ob6beKkTaM NyCcKOBOro Kommnsekca (rpauk BTOPOro ypoBHS).

3akasuuk He nosgHee 4eM 3a 2 roga o Hadana nepuvoga BBoda aHeprobnoka AC B
aKCnfyaTaumio  OCyLlecTBnsieT paspaboTKy, cornacoBaHMe C YyyacTHUMKamu paboT wu
yTBEPXOEHNE KOOPAUHALMOHHOIO NnaHa BBoAa aHeprobnoka AC B akcnnyaTauuto.

3aka3umk obecneumBaeT pas3paboTKy W yTBepXAeHWe CBOAHOM CMeTbl 3aTpar,

CBSA3aHHbIX C BBOAOM 3Heprobnoka AC B akcnnyaTaumio.
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3akas3unmk He MeHee 4em 3a 2,5 roga OO NNaHMpyemoro Hadana paboT no BBoAy
aHeprobnoka AC B akcnnyaTaumio ocyLecTBNsAeT No pesynbTatam KOHKypca (TeHaepa) Bbibop
"eHepanbHoro nogpsaymka no MNHP n 3aknyeHne gorosopa reHeparnbHoro nogpsga Ha MNHP.

3aka3uuk unu eHepanbHbIn nogpsavmk no MNHP (no cornawweHnio Mexay HUMKW) He
nosgHee, 4em 3a 1 rog Ao Havana Beoga aHeprobnoka AC B akcnnyaTaumio OIMKEH 3aKNioYnTb
AO0roBopbl Nogpsna ¢ HanagovHbIMU opraHusauuamMu Ha npoussoacTeo NHP, onpegeneHHbIx
KOOpAWHALMOHHLIM NIaHOM BBOAA B 3KCMyaTaumio.

3akasumk c obsa3aTenbHbIM NPUBAEYEHMEM Ha [OroBOPHOM OCHOBe [eHepanbHOoro
noapsiaynka no NMHP gomkeH paspaboTtats:

e He nosgHee, 4yem 3a 1 rog oo Hadana eeoga B akcnnyataumo NMOKAC (B3);

e He no3gHee, YyeM 3a 6 mMecAueB OO Hayana BBOAA B JKCNnyaTauuio — nporpammy

BBOJA B 3KCnnyaTauuio.

TexHuyeckoe obecneyeHue

TexHn4yeckoe obecneyeHne BKNOYaET:

e pa3paboTKy NyCKOHaNago4YHON JOKYMeHTauumm;

e pa3paboTKy aKcnnyaTaumoHHOM AOKYMEHTaUNu;

e aHanus npoekta AC (aHeprobnoka AC);

e OArOTOBKY 3KCMyaTauUMOHHOrO W HanagovHOro nepcoHana Ans npou3BOACTBa
MHP;

e BXOOHOW KOHTPOSfb 060pya0BaHuS;

e KOHTpoOsb 3a xogom CMP;

3akasumk obecneumBaeT B NOArOTOBUTENbHbIA NEPUOA;:

- aHanus npoekta AC (aHeprobnoka);

- cocTaBneHue nepeyHemn n rpacdukoB pa3paboTku OpraHn3aLoHHO-
pacnopsavTenbHOW, MyCKOHaNago4YHOW WM 3KCNyaTauMoHHOM AOKyMeHTauuu, Heobxoanmon
Ans BBoAa 3Heprobnoka B aKcnnyaTaumio;

- KOMNNEeKToBaHWe TexHudeckoro apxmea AC NOMHbIM KOMMMEKTOM [AeWCTBYoLLEn
HOPMaTMBHOW OOKYMEHTaLuK, pernameHTupyowen obecnedeHne GesonacHoOW aKchyaTauum
AC (aHeprobnoka).

leHepanbHbIN NpoekTupoBWMK AC OOMKeH B COCTaBe NPOEKTa BbINYCTUTb rpadouku
pa3paboTkm  MycKOHaNagoO4YHOW WM 3KCnnyaTaumoHHOW  AoKymeHTaumu.  PaspaboTtka
NyCKOHaNago4YHOM W 3KCMMyaTaumoOHHOW [OKYMEeHTauuuM [OfkKHa OCyLecTBAATbCA nocrne
BblNycka HeOBXoANMMON ANA 3TOro NPOEKTHON JOKYMEHTaLMMW.

Cpokn  3aBeplieHusi  pa3paboTkM  MNyCKOHaNagoO4YHOW  OOKYMEHTauunm Kak B
NOArOTOBUTENbHBIM Mepuod, Tak M BO Bpems BBoAa dHeprobrnoka B 3KcnnyaTaumio
onpegensalTcsa rpadmkom paspaboTku NycKOHanago4YHOW AOKYMEHTaUMKU, HO He No3aHee Tpex

mMecdueB 0O Ha4dalla BbINOJIHEHUA pa60T (D,J'IH obecnevyeHnsi BO3MOXHOCTU O3HaKOMIIEHUSA C
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AOKyMeHTaumen yyactHukoB paboT). [lyckoHanagoyHyko OOKyMeHTauuto paspabartbiBatoT
crneumanm3npoBaHHble HanagouvHble OpraHM3auuMnm M COrnacoBbIBAOT €€ B YCTaHOBIEHHOM
nopsgke. lNyckoHanagovHas OOKYMEHTauusi BBOOUTCA B LEWCTBUE NOCNe ee YTBEPXKAEHMS U
permcTpaumn Ha AC.

3aka3umMKk [OOSPKEeH COCTaBUTb W COrfacoBaTb MepeyveHb  KChiyaTauMoHHON
AOKyYMeHTauumn, Heobxoammon ans BBoAa 3Heprobnoka B akcnnyatauuio. Paspabotky wu
cornacoBaHue  9KCnnyaTauMOHHOM  AOKYMEHTauMuM  ocywlecTBnsieT  3akasuuk  wvnu
cneumanmanpoBaHHble opraHu3aumm nNo AoroBopy ¢ 3akasyunkomM. 3akasumk ob6a3aH obecneuntb
FOTOBHOCTb 9KCMNfyaTauMOHHOM AOKyMeHTauun (BBOA4 B [AEWCTBME NOCMe YTBEPXKAEHUS W
pernctpaumm Ha AC) He nosgHee, YeM 3a TpM Mecsua 4O Hadana BBoga B akcnnyaTauumto. [ns
cuctem, MHP Ha KOTOpbIX NPOBOAATCS B MNOArOTOBUTENbHbLIN MNEpUod, ISKCniyaTaunmoHHas
AOKYMEHTaumsl JormkHa ObiTb roToBa He nosgHee, YeM 3a Tpu Mecsua 0o Hadvana NHP Ha
cucrTeme.

Ananua npoekta AC BbINoNHAETCA Ha cTagun pa3paboTtkm npoekta AC ans BbiABIEHUsI
N YCTPaAHEHUS ero HegoCTaTKOB C TOYKM 3PEHUSI MPaBUIbHOCTM MNPUHATBIX PEeLleHnn no
TEXHONOTMYECKMM CXemaM, npumMeHseMomy o60pyaoBaHMO, KOMMOHOBKE o6OpyaoBaHus,
anroputTmam ynpasrfeHusi, 3aWwmTam n 6noknpoBkam 1 T.4.

AHanua npoekta BbINOMNHAET 3akaszyuMk Wnu cneuuannanpoBaHHbIE OpraHusauun Mo
A0roBopy nogpsiaa ¢ HAM. 3akasumnk JOSMKEH NpuBreKkaTb HanagoyHble OpraHn3aumm K aHanumay
TexHmyeckoro npoekta AC C Lenbio OLEHKN BO3MOXHOCTU CO34aHWst YCIOBUI ANS1 NOArOTOBKM
N npoBedeHus 3annaHupoBaHHbiXx [THP. BbigBneHHble 3amevaHusi 3akasyunk OOSMKeH
nepegasaTtb [eHepanbHOMY NPOeKTMPOBLLUUKY AC.

MoproToBka akcnnyaTaumoHHoro nepcoHana AC gomkHa 6biTb BbiNonHeHa 3aka3ynkom
B CPOKW, yKa3aHHble B rpadomke OTKPbITUSE U KOMMSIEKTOBAHMSA paboynx MecT, B COOTBETCTBUU C
AokymeHTOM «OpraHusaumsi paboTbl C NEPCOHANOM Ha aTOMHbIX CTaHLMAXY.

HanagoyHble opraHusaummM OOMmkHbl  obecneynTb Hanmume Ha nnowagke AC
KBanmMuULMPOBaAHHOrO U aTTeCTOBAHHOIO Hanago4yHOro nepcoHana B KONMYECTBE M B CPOKW,
obecneunBatowme BoinonHeHne MNHP B cooTBeTcTBUM C rpadmkoM BBOoAa aHeprobrioka AC B
aKcnnyaTaumio.

lMpoBedeHne BXOOHOrO  KOHTPONS  TEMNNMOMEXAHUYECKOro,  SNEKTPOTEXHUYECKOro
obopygoBaHus u annapatypel ACY Tl (CKY) c uenbio nNpeamMOHTaXHOW MpOBEpPKM
COOTBETCTBMA WX CTaHgapTaMm M TEeXHUYECKMM YCIOBUSAM MNpOM3BOANTCA 3akaszymkoM wnn
cneumanm3npoBaHHbIMWU OpraHn3aumnsiMm No OroBopy noapsaa C HAMM.

[Jo Havana npoBegeHua nyckoHanagoudHblx paboT pomkHa 6biTb  obecneyeHa
CTpouTENbHAsi W MOHTa)XHasi TFOTOBHOCTb. CTpouTENbHbIE W MOHTaXHble paboTbl Ha
obopyaoBaHUM 1 cucTeMax, Ha KOTOPbIX MIaHMPYETCS BbIMOSTHEHWE MyCKOHANagouYHbiX pabor,
AOMKHbI OblTb 3aBeplleHbl A0 Havana paboT. B 34aHMsX M NOMELLEHMAX, B KOTOPbIX

yCTaHOBJ1IEHO 3TO oGopyaosaHme, OOIMKHblI  ObITb  3aKOHYEHbI CTpouTeElbHbIE pa60TbI.
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[onyckaeTcsi BbINOSIHEHNE OTAENOYHbLIX PaboT Ha 3aKM4YMTENbHOW CTagun npennyckoBOro
atana. [pun aTOM JOMKHbI BbITb NPUHATLI MEPbI, UCKNIOYatoWwue 3arpsisHeHne obopyaoBaHus,
apmaTypbl, HACOCOB.

KoHTponb 3a BbinoniHeHnem CMP ¢ Lenbio cBOEBPEMEHHOIO BbISIBIIEHUS U YCTPAHEHNS
AedeKkToB 1 HeaoAenokK Ha MOHTMpYeMbIX cucteMax n obopygosaHmm AC ocyllecTBnsieTcs
3akasynkoMm, a Takke Hanago4yHbIMU opraHusauuamu, ocywlectensawowmmm MNMHP Ha gaHHOM
obopynoBaHUM N cUCTEMax.

Ona wnsonauun gencreytowmx 6nokos ASC oT BBOAMMOro 6roka B MyCKOHanagovHbIX
nnaHax W 93KCNnyaTauMOHHbIX YKasaHuUsaX npeaycMaTtpuBaloTcs  Mepbl,  UCKMovatowme

HebnaronpmMaTHOE BO3AENCTBME 3HEProBIOKOB Apyr Ha gpyra.

MaTtepunanbHoe ob6ecneyeHue

MaTepunansHoe obecneveHne BKIOYaeT:

e obecnevyeHne HanagouyHbIX OpraHu3auun HeobXoOUMOW  KOHCTPYKTOPCKOM W
NPOEKTHOM AOKYMEHTaUNEN;

e obecne4veHne npomsBoacTBa pabot obopynoBaHueM, npubopamm n matepuanamu;

e obecneveHne Hanago4YHbIX OpraHM3aunin NPOM3BOACTBEHHBIMIN MOMELLEHUAMN;

e obecnevyeHne nepcoHana HanagodHbIX OpraHu3auuin cneuoaexnon u cpeacteamm
3aWuThI;

o obecnevyeHve nepcoHana HanagoudHbiX  OpraHu3auun  XUNULWHO-ObITOBBLIMK
YCNOBUSIMU NPOXNBaHUS;

e [OCyOQapCTBEHHYHO  MNOBEPKY  BPEMEHHbIX CPeACTB  M3MEPEeHud,  KoTopble
ncnonbaytoTca npu nposegeHuun MNMHP.

[Ons paspaboTky MycKoHanago4YHOM [OOoKyMeHTaumm U BbinonHeHus [MHP  3akasuuk
pormkeH obecneunTb HanagoyHble OpraHuM3auun  HeobxoauMMbiM  KOMMMEKToM  paboyen
NPOEKTHOM LOKYMEHTauuM C OTMETKOM 3akasumka Ha KaXOoM OOKYMEHTE O MPUHATUM UX K
NMPOM3BOACTBY, @ TaKKe 3aBOACKOW U KOHCTPYKTOPCKOM AOKyMeHTauuen (B GymakHoMm w/vnu
3MNEKTPOHHOM BUAE).

Jo nHavana NMHP 3akasuuk o06s3aH Bbigenutb nomelleHnsa Ha AC B COOTBETCTBUM C
yCTaHOBMEHHbIMU HOpMaMW ONs:

- pasMeLleHnd nepcoHasna HanagoYHbIX OpraHn3aumii;

- XpaHeHus npnbopoBs, MHCTPYMEHTA, MaTepmanoB 1 06opyaoBaHus;

- npoussogcTtea NHP no nsgennam (CoctaBHbIM YacTsIM) CUCTEM BHE 30HbI MOHTaXa;

Ha ocHoBaHun poroBopoB nogpsda Ha nposegeHve [MHP 3akasdnk obecneynBaet
HanagoYHble OpraHM3aLmm;

- NOKanbHOWN BbIYUCANTENBHON CETbI0 C HEOOXOOMMbBIM KONMYECTBOM Pabovmx MecT U
nporpaMMHbIMKM ~ NPOAYKTaMW, NpedHasHa4YeHHbIMW  ONA  NAaHWPOBaHWS, KOHTpONs w
ynpasrneHus pabotamu no Beogy aHeprobrnoka AC B aKcnnyatauuio;
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- obopygoBaHuem, npubopamm 1 matepmanamm, OPrTeXHUKON;
- HeobxoanMbIMU cpeacTeamm WHAVBWAYarNbHON 3aLUmThl, npubopamu
WHAMBWUAYaNbHOMO KOHTPONSA BO30ENCTBUSA MOHU3UPYIOLLUX NU3MYYEHUI;
- HeoBXoAMMbIMU TPAHCMOPTHLIMW CPeacTBamMu;
- KuUnbem, MeOUUUHCKUM OoBcCnyXuBaHueM, ycnyramyv COUKynbTObITa, cneumarnbHbIM
nuTaHvemMm.
[ns BbINONHEHUS MYCKOHaNaZoYHbIX PaboT M NpoBeAeHWs MUCNbITaHWW, NPOBEPOK B
npouecce BBoga 6rnoka B aKCnnyaraumio Mcnonb3yoTca obecneyrBaemMble 3aka3ynKoM:
e [JONOnHUTENbHOE crneunanbHoe obopygoBaHWe U matepuarnbi;
e ap, 3NEeKTPO3Heprusi, cxaTbln BO3QyX, as3oT, XxumobecconeHHas Boda, Macro,
CMa304Hble martepuvarnsl 1 T.4.;

e OKCNNyaTauWOHHble pacxXxodHble Marepuanbl (XMMpeareHTbl W XUMpeakTUBbl,
uneTpyoLwme matepuansl U T.4).;

e obopygoBaHuWe 1 MaTepuansl A8 NPOBEAEHUS O4YUCTKU 1 MPOMBIBOK TPy6OonpoBoaoB
n obopynoBaHusa TexHonorndecknx cuctem ASC, NPOBOAMMbBIX Ha 3aKMOYUTENBHON
cTagum MOHTaXHbIX paborT;

e KOMMMEeKTylwue un3genua u marepvansl Ons  CUCTEMbl  NyCKOHanago4HbIX

n3mepeHun peaktopHon ycraHosku (CINHWN);

e CpeacTBa MHOMBMAYyanbHOW 3alWMTbl nepcoHana, npubopbl MHAMBUAYANbHOTO

KOHTpONSA BO3OENCTBUA NOHU3UPYIOLLUX U3MYyHEHUN.

KomnnekroBaHne JOMNONHUTENLHOrO 060pyAOBaHUSA 1 MaTepuanos, HeobxoanmbIX ANs
BbINOSTHEHMSA NMYCKOHANaAouHbIX paboT u NpoBeAeHNs UCNbITaHWA, NPOBEPOK B NpoLiecce BBOAA
SHeprobrnoka B SKCnnyatauuio AOMKHO OblTb  3aKOHYEHO [0 Hayana BbINONIHEHUS
nyckoHanagouHblx pabot. [lepeyHn cneumanbHblX NpUBOPOB, YCTPOUCTB, WHCTPYMEHTA,
obopyaoBaH/us M maTepuanos, HEOBXOAMMbIX ANS BbIMNOMHEHUS MyCKOHanagouvHblx paboT u
NpoOBEeAEHNss WCMbITaHUA, MPOBEPOK B Mpouecce BBoAa 3dHeprobrnoka B 3SKcnnyaTauuio B
AOMNOSIHEHNE K TMPOEKTHbIM W CPOKM WX MNOCTaBKM codepxaTca B cneundukauum Ha
obopyaoBaHue, Npubopbl, YCTPOWCTBA, MHCTPYMEHTbI M MaTepuarnsl AN NycKOHanagouHbIX
paboT. MaTepuanbl, UCNoNb3yeMble TONIbKO Ha onpefeneHHblX dTanax BeBoga 6roka B
aKcnnyaTaumio, JOMKHbI OblTb NOCTaBMNEHbI Y YKOMMMEKTOBAHbI K Havany aTux aTanos.

[nsa BbINOMHEHMSA OYMCTOK M MPOMBLIBOK TpybonposBodoB cuctem n obopynoBaHus, Ha
HMX OOIMKHbI BbITb CMOHTMPOBAHbLI BPEMEHHbIE 3IEMEHTbI, YCTaHaBNMBaeMble B COOTBETCTBUM C
nporpaMMamu NpoMbIBOK U O4UCTOK TpybonpoBoaos cucteM u obopynosaHusa. ObopynosaHune
M MaTepuanbl Ons NPOBEAEHMS OYMCTOK U MPOMbIBOK TpybonposBogoB v obopygoBaHus
TEXHOMOMMYECKNX CUCTEM Ha  3aKMYUTENBbHOW CTagMM  MOHTaXHbIX paboT  OOMmKHbI

NMOCTaBMNATbLCS COrMacHO COOTBETCTBYIOLLEN cneundukaumnu.
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MpoBegeHue NMNHP B nogrotoBuTenbHbIN Nepuog,

B noarotoBuTenbHbIM nepuog BbinonHAwTca NMHP no anekTpoTexHNM4Yeckum anemeHTam
n cuctemam, anemeHTam u cucremam ACY Tl (CKY), texHonormdyeckomy ob6opyaoBaHuIiO U
cuctemam.

Havanom MHP no anektpoTexHudeckomy obopygosaHuto, ACY TIM (CKY) cnepyet
cunTatb Hayano paboT no aBTOHOMHOW Hanagke, HacTPOMKE M UCNbITAHUAM B pamkax
NPEAMOHTaXXHOWN NPOBEPKM YCTPOMCTB U y3rioB 060pyA0BaHUS.

Havyanom MNHP no TexHonormyecknm cucremam u 0OOpyAOBaHWIO criefyeT cuuTaTb
npoBeAeHNe MOCNEMOHTAXHOM OYMCTKM M MHAMBUAOYAlbHbBIX WUCMNbITAHWUIA, KOTOpble, Kak
NpaBuUo, HAYNHAKOTCA C MOMEHTA Nogayvn HanpsiKeHus Ha COBCTBEHHbIE HYXAbl 3Heprobrioka
AC.

MposegeHne [MHP Ha cuctemax, Heobxogummbix Mo npoekty AC aona Hadvana
npousBoactea paboT no BBoay 9Heprobroka AC B aKcnnyataumioo, BKIlo4aeT B cebs
(yTOouHsIETCA B KaXKAOM KOHKpeTHOM npoekte AC) BeinonHeHue MNHP no:

e o00opydoBaHMO W OTAENbHbIM OGecneyvvBaloWMM cucTemMaMm, CBSI3aHHbIM C
NPOM3BOACTBOM MOHTaXHbIX paboT (KpaHbl 30aHWA, Apyrue rpy3onogbeMHble MexaHU3Mbl),
BKIlOYas 3aBeplleHve WX WHAMBUAYanbHbIX MWCMbITAHWA, KOMMMEKCHOro onpoboBaHusa u
NPMEMKY B 3KCNyaTaumto;

e CuUCTEMAM BEHTUNAUMM W KOHAMUMOHMPOBaHMA B ob6bemax, obecneumBaroLnx
paboToCnOCOOHOCTL HanaXuBaeMblX CUCTEM, BKMOYasi 3aBeplUeHne WHAUBMAYaNbHbIX
MCNbITAHUIA N KOMMNITEKCHOrO onpoboBaHus;

e CUCTEME O3neKTponuTaHmst COOCTBEHHbIX Hyxa AC, Bknovasi 3aBeplleHue
NHAMBUAYANbHbIX UCNBbITAHUIA N NOAaYy HANPSKEHWUS;

e CUCTEMaM CBA3W, OCBELLEHMS, MOSTHME3ALWMTbI U 3a3EMITEHUS;

e [MOPOTEXHUYECKUM  COOPYXKEHWSM, BKMOYas 3aBeplleHve  UHAUBMAYaNbHbIX
WCMbITAHUIA;

e CUCTEMAM TEXHUYECKOro BOAOCHAOGXEHWSsl, OYUCTKM U yTUNmnsaumm CTOYHbIX BOA,
BKIIlOYasi 3aBepLUeHne UHAUBMAYANbHbIX UCMbITAHUA M KOMMSIEKCHOro onpoboBaHus, a Takke
chadyy B 3KCnnyaTauuto, Npu pasmeLLeHMn UX B OTAENbHO CTOSILLEM 34aHWUW, COOPYXEHUW,
BCTPOEHHOM UIN NPUCTPOEHHOM NMOMELLIEHNM;

e CcuUCTEMaM TEXHUYECKOro CXaToro BO3gyxa, a3oTa, Kucnopoga, Bogopoga w ap.,
BKIlOYasi 3aBepLUeHMe UHAMBMAYANbHbIX UCMbITAHUA M KOMMMEKCHOro onpoboBaHus, a Takke
chadyy B 3KCnnyaTauuto, Npu pasMeLLeHMn UX B OTAENbHO CTOSILLEM 34aHWUW, COOPYXEHUW,
BCTPOEHHOM UIN NPUCTPOEHHOM MOMELLIEHM;

e cuctemam BOOOMOAroTOBKM, 6akoBOro u peareHTHoro xossmnctea (XBO), Bkniouvas
3aBeplleHne MHAMBUAYanbHbIX UCMBITAHUA M KOMMNIIEKCHOrO onpoboBaHusA, a Takke caady B
aKCnyaTaumio, Npyu pasmMeLLeHnn nx B OTAEMNbHO CTOSLEM 34aHUU, COOPY>KEHUN, BCTPOEHHOM

nnn nNpMCcTpoeHHOM nomMeLLeHNN;
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e cCuUcTemMaMm MPOTUBOMOXaPHOro BOAOMPOBOAA M aBTOMaTUYEeCKOro MoXxapoTyLueHus,
BKIlOYasi 3aBepLleHe UHAUBMAYANbHbIX UCMbITAHUA M KOMMSIEKCHOrO onpoboBaHWs, a Takke
cAady B aKCnnyaTaumio;

e ACY TI (CKY) BblwenepedncrneHHblx cuctem AC, MNMHP no koTopbiM NpoBOAATCA B
NOArOTOBUTENbHBIA  NEPUOA, BKOYaa  3aBepLUEHWE  MHOMBUAYANbHbIX  WUCMbITAHUA  1©
KOMMMEKCHOro onpoboBaHus, ONbITHOW 3KCMyaTaumm U NPUEMOYHbBIX UCTIbITAHWUNA;

e Hamagka W npoBepka paboTOCNOCOBHOCTU yNpaBnsioWen BblMUCIIUTESNBHON
cucteMbl M MatemaTudeckoro obecneyeHuss ACY TI1 (CKY) B ob6beme, obecneudmBaroiem
nposeaeHne paboT Ha aTane «[pegnyckoBbie HanagoyHble paboTbl» (aTan A);

e NyCKOpe3epBHOW KOTENbHOW, BKIOYas 3aBepLleHne NHAMBUAYanbHbIX UCMbITaHUA U
KOMMMEKCHOro onpoboBaHus, a Takke caady B aKCnnyaTaumio;

e Macno-masyTHOro X03ANCTBa, BKNoYas 3aBepLueHne UHOUBMAYanbHbIX UCMbITAHWUI U
KOMMMEKCHOro onpoboBaHus, a Takke caady B aKCnnyaTaumio.

[Jo MomMeHTa nogayM HanpskeHust No MNPOEKTHOW CXeMe Ha COOCTBEHHbIE HYXAbl

aHepr06n0|<a AC AneKkTponnTaHne CUCTeM OCyLLECTBNAETCA NO BpeMEeHHbIM CXeMaMm.

CocTosiHMA npouecca BBoAa B 3KCNyaTauuio

Mpn aHanuse npouecca BBOAA B 3KCNnyaTauumio UCNonb3yeM epagh cocmosiHul u
rnepexodos (pwuc. 2.2).

CocTosHMA npouecca BBoAa B AKCMyaTaumio MoryT ObiTb LenesbiMu 1 HeuenesbiMu. K
LueneBbiM COCTOSHUSIM MOXHO OTHECTW BbINOSIHEHWE UWHAMBMAYASbHbIX WM KOMMIEKCHbIX
ncnbiTaHnn, obecnevyeHne NPOEKTHbIX YCNOBMM 3JKCMNyaTauun, OMbITHYH 3KCAfyaTauumilo Ha
Pa3MMYHbIX YPOBHAX MOLLHOCTU, BKMOYAA HOMUHAMNbHYO, U NPOMBILLMIEHHYHO 3KCnnyaTauuo, a
TaKkke COCTOSHUSA TrOTOBHOCTU. K HeueneBbiM COCTOSHUAM MOXHO OTHECTM YyCTpaHeHue
HecooTBeTCTBUA N OedeKTOB pas3HOro poaa, MpUHATME Mep MO YCTPAHEHMUIO BbISABIIEHHbIX
npoueccoB W HBIEHUW, He nNpefyCMOTPEHHbIX MPOEKTOM. Psa  COCTOAHUA  ABNSAIOTCA
NMPOMEXYTOYHbIMW.

O6bem n nocnegoBaTeribHOCTb UCMbITAHUA CBA3aHbl C MOCNe0BaTENbHOCTbIO 3TanoB
BBOAA 3Heprobroka B aKcnyaTaumio.

[ns nNpocToTbl pacCMOTPEHUss BCE MCMbITAHUSA YCMOBHO pasgeneHbl Ha ABe rpynmbl:
«UHOMBUAYaNbHbIE» UCMbITAHNA U «KKOMMNEKCHbIeY. NHAMBMAYarbHbIE UCMbITAHUA NMPOBOAATCS
Ha OTAEMbHbIX y3nax UNn oTAemNbHbIX eanHuLax obopynoBaHus. B KOMMMNEKCHbIX UCMbITAHUSX
Yy4acTBYIOT CUCTEMbI U «KOMMNEKCb» obopyaoBaHus. OCHOBHasi 4acTb WHAMBUAYANbHbIX
ucnoiTaHnin nposoautca Ha nogatane MOO, dase M m LI, nogatanax CFO u peBusun, a

KOMMSIEKCHbIE UCMbITaHnA npooasaTcda Ha nogaTtane XIO (dase M0O), atanax ®r1, 3, OMN3.
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ObosHaYeHHUA:
LN
O - COCTOAHKA; O - OCHOBHEBIE COCTOAHMA 2 % - OCHOBHbIE UENEELIE
rOTOBHOCTM; *eres®  COCTOAHMA

Puc. 2.2. YKpynHeHHbIN rpad cOCTOSHUI U NepexoaoB npoLecca BBoAaA B 3KCNIyaTaumio
aHeprobrioka AC (o603HaveHusa cocTosiHUA B Tabn. 2.1)
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Tabnuua 2.1. CocTosiHMA npoLecca BBoAaA B IKCMyaTauuio

Ne ni/n

COCTOSHHUE

HpOMLIIIIJIeHHaH IKCILIyaTanus

HpI/IeMKa B IIPOMBINIJICHHYIO SKCILTyaTalluio

T'omoenocme K I’lPOMblmJIEHHOﬁ IKCniyamayuu

I'oTOoBHOCTH INEpCoHaJa SKCITyaTallMOHHOI'O

ATTCCTaI_II/ISI INEpCoHaJa SKCITyaTallTHOHHOI'O

HOI[FOTOBKa IEpCcoHaja SKCIJIyaTalkMOHHOI'O

T'omosnocms 060pyoosanusn u coopyrcenuii

['0TOBHOCTB OpraHU3alMOHHO-PACIOPSAUTEIBHON ITYCKOHAIAJ0YHON JOKYMEHTALUH

Pa3paboTka opraHn3alnOHHO-PACIOPAIUTEIBHOM MYCKOHAIAJOYHONW JOKYMEHTAIlUU

OobecneyeHue NPOEKTHBIX YCJIAOBHM IKCILIYATAIMU

HpI/IHSITI/Ie MCP MO CHUKCHHUIO MJIW MCKIIFOYCHUIO BJIMAHWA Ha CHUKCHHUEC peCypca

T
SlE|B|lo|xoN|o|o|sw(ne

HpI/IHHTI/IC MCDP 110 NPEAOTBPAICHUIO BOS,Z[GI\/'ICTBI/IH Ha YCJIOBUA 0e30macHOCTH

13 |[TpuHsTHE Mep 10 00ECIICUYCHHIO SKOHOMUYECKUX MTOKa3aTeleH

14 |KoppekTHpoBKa NPOEKTHBIX KPUTEPUEB

15 |BeisiBIeHHE M perUCTpanus MPOLECCOB M SBICHHIA, HE IMPEIyCMOTPEHHBIX MPOEKTOM,
BJIMSIFOIMX HA CHUIKCHHUE pecypca

16 |BeisiBeHMEe M perucTpanus MPOLECCOB M SBICHHA, HE MPEIyCMOTPEHHBIX MPOEKTOM,
BJIUSIOLIUX Ha YCI0BUsI 0€301aCHOCTHU

17 |BbisiBIeHHME W PETUCTpAlMs MPOIECCOB M SIBICHHIA, HE MPEIyCMOTPEHHBIX MPOCKTOM,
BJIMSIFOIIMX HA SKOHOMUYECKHE TIOKA3aTeNH

18 |YcrpaHeHne HECOOTBETCTBUHN M JEEKTOB MO PE3yJIbTaTaM KOMILICKCHBIX MCIIBITAHUN

19 |BbinoJiHeHHe KOMILIEKCHBIX HCIIBITAHMI

20 |[I'omoenocmb KOMNIAEKCHbIX UCHOIMAHUIL

21 |I'omoenocmb 00OKymenmayuu nycKOHANa004Hou

22 |Pa3paboTKa JOKYMEHTAIMH MyCKOHAIAJ0YHON

23 |'OTOBHOCTH JOKYMEHTAIMH YKCILUTyaTalMOHHON

24  |Pa3paboTKa TOKYMEHTAIIMHU IKCILTYaTallMOHHOM

25 |['oTOBHOCTbH IEpCcOHaNA MyCKOHAIA04YHOTO

26 |ATTecralys nepcoHajia MycKOHaIaJ0YHOTI0

27 |IloxroToBka mepcoHaja MmyCKOHAIaJOYHOTO

28 |AHamm3 pe3yslbTaTOB KOMIUIEKCHBIX UCTIBITAHUHN

29 |'OTOBHOCTH IPOTpaMM KOMILICKCHBIX HCIBITAHUN

30 |Pa3paboTka mporpaMM KOMIUICKCHBIX HCITBITAaHHMA

31 |OnbITHAs KCILTYaTAlMsl HA HOMHHAJILHONH MOIIHOCTH

32 |Oxuyanue NpueMKH B IPOMBIIIIJICHHYIO SKCIUTYaTallUIo

33 |[T'oTOBHOCTH 000PY/I0BAHHUS U COOPYKEHUH K KOMIIJIEKCHBIM UCIBITAaHHUSIM

34 |YcrpaHeHHe HECOOTBETCTBHM U 1e()EKTOB IO Pe3yIbTaTaM MHIMBUIYAJIbHBIX HCIIBITAHUN

35 |BpinojiHeHNe HHAMBUYAJbHBIX HCTIBITAHUIA

36 |[T'omosnocmb K uHOUBUOYATbHBIM UCHBIMAHUIAM

37 |Iloy3noBas npuemka

38 |['OTOBHOCTP K MOY3JIOBOM MTPHEMKE

39 |YcrpaHneHue 3aMe4aHuM 10 MOHTAXY

40 |Hamzop 3a X0JIOM MOHT@Xa M €0 COOTBETCTBHEM ITPOEKTY

41 |T'oTOBHOCTPH MPOEKTA

42  |YcTtpaHeHue 3aMe4aHul K MPOEKTY

43 |AHanu3 npoekTa ¢ Bbllauel 3aMeuaHuil 1 peKOMEH Al

44 |T'OTOBHOCTH MPOrpaMM WHAMBHyaTbHBIX UCTIBITAHUH

45 |Pa3paboTka mporpaMM MHANBUAYAIbHBIX UCIIBITAHUN

46 |T'OTOBHOCTb K ONBITHOM KCIUTYaTallMU HA PA3JIMYHBIX YPOBHSAX MOIIHOCTH

47 |OnbITHASI IKCILUTYATAIMs HA PA3JIHYHBIX YPOBHAX MOUIHOCTH
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2.3. OpraHusauus paboTt no BBoAy B 3KcnsyaTtaumio Ha nnowanke AC

[ns ocywecTteneHus 6esonacHoro n addeKkTMBHOrO BBOAA B akcnnyataumio Ha AC
CO34al0TCs OpraHn3auMOHHbIe CTPYKTYpbl, obecneunBatoLine pykoBoACTBO paboTamu, Npuemky
BbINOMIHEHHbLIX PaboT M OCyLlecTBRsAOWME HaA30p Npu BBoAE 3Heprobroka B aKCMfyaTaumio.
Cxema opraHmsaumm paboTt no BBogy sHeprobnoka AC B aKcnnyataumioo npvBedeHa Ha puc.
2.3.

OBLWMN KOHTPONb M KOOpANHALMIO paboT COBCTBEHHBLIX U NPUBIEYEHHBLIX NPEeANnPUATAI
(opraHusaumi) gpyrmx Be4OMCTB MO BBOAY 3dHeprobnoka B 3KCMnyaTauuio OCyLLeCTBNSAOT
CTPYKTYPHbIE NOAPa3aeneHnsa akcnnyaTupyoLLen opraHnsasnmn.

PykoBogctBo paboTtamm Mo OpraHM3auMOHHOMY, TEXHUYECKOMY W MaTepuaribHOMy
obecrnevyeHnio NOAroTOBKM K BBOAY 9Heprobnoka B 3SKcnnyaTauuio BoO3faraeTcs  Ha
agMmuHuctpaumio AC. Agmunuctpaumss AC MoxeT nepefaTtb 4YacTb unu Bco paboTy no
NOArOTOBKE K BBOAY B 3KCMfyaTauuio cneunannavpoBaHHOW HanagovyHOW OpraHusaumm npu
coxpaHeHun 3a cobown obLyen oTBETCTBEHHOCTM 3a MOArOTOBKY K BBOAY B SKCNIyaTauuio.

KoopamHaumoHHbIi  nnaH  paboT no BBogy B 3KcnnyaTauuto  aHeprobnoka,
onpegenslowmMn  nepevyeHb paboT, MCMOMHUTENEN W CPOKM  BbINOMHEHUS  pabor,
paspabaTbiBaeTca agMuHucTpaunen AC Ha OCHOBaHWM TUMOBOrO NepeyHsa paboT He no3gHee,
4yeMm 3a 2 roga 4o nNnaHMpyemoro Hadana paboT no BBoA4y B aKCnnyaTauuto.

B pabotax no BBogy B akcnnyataumo sHeprobnoka AC y4yacTBytoT:

e OKcnnyaTupytoLias opraHM3auus;

e 3akasunk — agmuHuctpaums AC;

e [0noBHasi NnyckoHanago4Has opraHn3aums;

e Paspabotuuk npoekta AC;

o PaspaboTumk npoekTa peakTOpHOWN YCTaHOBKN;
e Hay4HbIN pykoBOAMTENb NPOEKTA;

e Hay4Hbin pykoBoguTens nycka AC;

o [lpegnpuatna — paspaboTumkn o6opyaoBaHNS;
e [lpegnpustusa — nsrotosuTenn obopynoBaHus;
e CTpouTenbHble opraHnsaumu;

e  MoHTaxHble opraHM3auuu;

o CybnogpsaHble nyckoHanagouHble opraHmM3awmu.

Bca peatenbHocTb Mo BBOAY 3Heprobrnoka B 3KCMfyaTauuio OCYLLECTBSeTCA MoA
KOHTPONEM 1 C pa3peLLeHns rocygapCTBEHHbIX KOHTPOMbHbBIX OpraHoB: dhefgepanbHOro Hag3opa
P® no sgepHonm u pagmaumoHHon ©e30nacHOCTW, rOCYyAapCTBEHHOro MOXapHOro Hagsopa,

rocyapCTBEHHOr0o CaHMTapHOro Haa3opa u ap.
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IKcnayamupyruian opeanu3auus
OO0 KOHTPOJIb U KOOpAUHALMS paboT

7y

Pa3pabomyuk npoekma PY :

ABTOpCKOE COIIPOBOXKICHUE L 4 I 0”08"‘2” Zl‘:g::a;’;ooq”aﬂ

opecanusauui
Paspaborunica npoekra PY Admurucmpayus AC TexHn4IecKoe pyKOBOJICTBO ITYCKOM
Paspabomyuk npoekma AC 4
y : lennodpaduuk no CMP
ABTOPCKHH HaJI30D : OO0ecrieueHue CT -
v : POUTEIIBHO
> I'PYIIIIA MOHTaXHOW TOTOBHOCTH SHEPTO0JI0Ka
HayuyHbliii pykogodumens npoekma AC PYKOBOJICTBA
ABTOpCKHIT Ha[30p HAYYHOTO > IIYCKOM
pykoBoautens npoekra AC >
4 4 Mocmaeswjuku o6opydosaHus
- : : I ABTOpCKHII HAJ30p 3aBOJIOB-
Hayunwtii pykosooumens nycka AC H3FOTOBHTCICH
Hayunoe pykoBOACTBO IyCKOM : :
E v \ 4 E
AAMUHUCTPATUBHOE PYKOBOACTBO [¢******®  AAMMHUCTPATUBHOE PYKOBOACTBO
- uexos u cnyxx6 AC " ««d  MYCKOHANIAAO0UYHbIX OPraHU3auUN (€=

Cammmmmmmw
summmmmEEn
Sannan

"**| 3kcnayamayuoHHvliii nepcoHan AC Ilepconan nyckonanadounvix "
—> Okcmtyaranus 000pya0BaHus opzanuzayuil <
Bremonuenue ITHP

4

PyKOBO,qCTBO, KOHTPO/1b ERELLLLL] MHd)OpMaLIMﬂ, npeanoxeHua, 3aaBku — Haquoe, TexXHn4yeCcKoe pykosoAactso, aBTOpCKMﬁ HaA30p

Puc. 2.3. Cxema opraHusaumm padoT no BBOAV B 3KCnnvaTaumio aHeprodnoka
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2.4. NMnaHupoBaHue paboT No BBOAY B IKCNyaTauuio

MnaHupoBaHne paboT No BBOAY B 3KCMnnyaTaumo aHeprodnoka AC ocyLlecTBisSeTcs Ha
OCHOBe CeTeBblX rpadukoB (gnarpamm [aHTTa), NpegycmaTpuBarowmx pa3bueHue Bcen
paboTbl Ha 3agaun M oTobOpaxeHne STUX 3ajad B BUOE OTPE3KOB MPSAMbIX JIMHUIA Ha

FOPU3OHTANbHON LLKane BPeMEeHM C yKasaHMeM Hayana v NpoAoSKUTENBHOCTU paboThl.

CeTteBble rpadukn, wucnonb3yemble Npyv NNaHUWpoBaHun paboT no BBOAY B
aKkcnnyataumio aHeprobrioka AC, npegycmatpmBaloT pa3bueHne Bcelr paboTbl Ha 3agayn u
oTobpaxeHne 3TUX 3aday B BuOE OTPE3KOB MNPSAMbIX JIMHWUA Ha TOPU3OHTaNbHOW LUKane
BPEMEHM C yKaszaHMeM Hayarna v NnpoaoskuTenbHocTn paboTbl. [ockonbKy rpadukn cogepxat
nocnenoBaTenbHOCTb onepauni, X NPOSOSPKUTENBHOCTb U CPOKM BbIMOMTHEHUSA, OHU ABMAIOTCA
YyAOOHbIM WHCTPYMEHTOM ANS OCYLECTBNEHUS KOOpAMHAUUM M KOHTPOMS  BbINOSIHEHMUS
MyCKOHanaAo4HbIX 1 Apyrnx paboT, BbINOMHAEMbIX B Nepno BBoga B 3KCMyaTaumio.

CeTeBon rpauk MMeeT uepapxXu4eckyto CTPYKTYpy COrfacoBaHHbIX MO MeCTy W
BPEMEHU paboT, TEXHOMOIMYECKMX Onepaunini u coobITU.

padhrkn pasnmyHbIX YPOBHEN OTNMYAKOTCA LUMPOTOM OXBaTa M CTENeHbO geTanu3aunn,
HO BCE OHW MOKa3blBaKOT LENeBble COCTOSAHUSA CUCTEMbI, T.€. TakMe COCTOSHMWS, KOTopble
COOTBETCTBYIOT MporpamMmMaM  WUCMbITaHWA, WX HOPMATMBHOW  MPOAOIHKUTENBHOCTUN U
TpeboBaHMsAM K pesynbTaTam UCMbITaHUA. OTU TUMbl rpacdmkoB 0OpasyloT UepapXUYecKyro
CTPYKTYPY: Kaxgas nuHust rpacmka 6Gonee BbICOKOrO YPOBHA MpeacTaBnseTcss CeTeBbIM
rpacpukom crnenyroLero 6onee HA3KOro YpoBHS.

padnk BEpXHEro ypoBHs, Kak MpaBUIiO, HE COAEPXKUT napanfenbHO BbINOSHAEMbIX

paboT 1 npeacTaBnsieT cobon COBOKYMHOCTb NocrneaoBaTenbHbIX 3Tanos (puc. 2.4).

T T T T T T
1 1:2 2:3 3:4 4:5 5:6 °,

A
~

Puc. 2.4. paduk atanoe BBoga ASC B akcnnyaTaumto

Ha rpaduke npAMOYronbHUKM M306paXkaloT COCTOSHME, BO3HMKaKLee B pesynbrarte
npoBedeHns B NOMHOM obbeme npelecTByowmnx paboT: cyuTaeTcs, YTO B 3TOM COCTOSHUM
obopyaoBaHMe sBNSETCA MOMHOCTLI0 MOArOTOBMEHHbIM AN MPOBEAEHUS NocrenyLwero
aTana BBoga B akcnnyataumo. CTpenkamm obo3HauveHbl paboTbl, NpefyCMOTpeHHble AN
nepexoda CUCTeMbl K CriedytowemMy COCTOSHWMI. ., —BpemMs npoBefeHns paboTbl cornacHo
rpacdouky aTanos.

Ha puc. 2.4 o603Ha4veHbI:

1 - rOTOBHOCTb CUCTEMbI K MHAMBMAYaAlbHbIM UCMbLITAHNAM M onpoboBaHuo obopyao-
BaHWUS;

2 - TOTOBHOCTb K UCMbITAHWUAM 3aLUMTHOM 0BONOYKN HA FEPMETUYHOCTb U NPOYHOCTb;
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3 - TOTOBHOCTb K rmapaBfiyecknM UCMbITAHUSAM U MPOMbIBKE 1-r0 KOHTYpa, K ropsyen
ob6katke PY;

4 - rOTOBHOCTb K (bM3N4eCKoOMy MyCKy;

5 - rOTOBHOCTb K 3HEPreTU4eCcKoMy Mycky;

6 - rOTOBHOCTb K OMNbITHO-NPOMbILUIEHHON 3KCNyaTauuu,

7 — rOTOBHOCTb K MPOMbILLUNIEHHOM 3KCNyaTaumu;

T1 - nHOMBMAYanNbHbIE NCNbITaHNS 060pYAOBaHNS U TPYOONPOBOAOB;

T, - UCNbITaHUA 3aWMTHOM 0BONOYKM HA FTEPMETUYHOCTb M MPOYHOCTD;

T3 - NpoBegeHne rmapomncnbITaHui, NPoMbIBKa 1-ro KOHTypa u ropsiyas obkatka PY;

T4- PU3NYECKM NyCK,;

Ts - QHepreTUyYecKkmi Nyck;

Te - ONbITHO - NPOMBbILLIIEHHAA AKCyaTaums.

OTMeTMM, 4YTO Kagoe W3 nepeyvvcrneHHbIX BpemeH BkNovaeT B cebs kak Bpems,
Heobxoanmoe And NpoBedeHWsl ykasdaHHOW paboThl, Tak U BpeEMS cOa4M—TpuUeEMKM paboT
(obbekToB).

Obuee Bpemsi Tyopu MpoBedeHuns NMHP npeacrasnset coboin CymMMy BpPEMEH Kaxaoro

THopM. = ZTJ . (1)

Kaxgblh aTtan MMeeT CBOM rpaduK BbIMOSHEHUS, KOTOPbIA COOEPXKUT HE TONbKO

aTana:

nocriefoBatesibHble, HO W NapannenbHo BbiNoNHsemble paboTbl. [ns kaxporo rpadwuka

onpegendeTcs CBON KpUTUYECKUI NMyTb. Bpem4, 3aTpaymBaemMoe Ha 3TOT NyTb, PaBHO Tj .

Ha puc. 2.5 npuBeaeH npumep cBA3M Mexay rpadukaMm pasHbiX YPOBHEN.
T.

J

A 4

j+1

J+1

Puc. 2.5. MNpumep cBA3M Mexay ceTeBbIMU rparkammn pasHbiX YPOBHEN.
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Ha rpaduke 6onee BbICOKOro ypoBHS BblbpaHbl BEPLUMHDI j U j+1 1 yKazaHO BpeMsi NyTu

Tj MeXxay BepLnHaMW. JInHua, coeamHsaowasn BeEpLWUHbI, CaMa npeacrtaBsnAdAeTcA B Buae

ceTeBoro rpacuka cnegymoulero ypoeHsi. Mpu nepexoge k aToMmy rpadmky (nepexon nokasaH
CTPENKOM BHWU3) NMHUS pacrnagaeTcsi Ha HEKOTOPYK COBOKYMHOCTb paboT, KoTopble

nzobpaxatotca crTpenkamu. [lpomMexyTouHble COCTOsSiHMS o603HaveHbl 1 u 2, BpemeHa

BbinonHenns pabotr - t,t,,4,t,,I;. [OnAa rpadwuka BbLINONHAETCA COOTHOLUEHME MeXay

BpeMeHaMu: TJ- = max(tl +1,,t, +t3,t5). [nsa rpacuka 6onee HW3KOro yposHs Bpems T,
SBNSIETCA KPUTMYECKUM. Ha rpadvike KpUTUYECKWii MyTb OBO3HAYEH BblAENEHHON NMHUEN
(npeanonaraetcs, yto 1, +1, > 1,1 +1,). MokasanHbIit Ha puc. 2.5 npumep He o3HauaeT, YTo

npoueccbl CeTeBOro rpaduka [OMMKHbI  MPOMCXOOUTb  TOMbKO  MapannenbHo  unu
nocrniegoBaTensHo.

Bpemsa T,opm. BbIMONHEHNS OUPEKTUBHOrO rpaduka (HopmMaTMBHOE BpeMs) Moryvaercs
CYMMMPOBaAHMEM KPUTUYECKMX BPEMEH TIpPadUKOB HWKHUX YpoBHEW. OTO Bpems Oyger
3aTpayeHo Mpu YCroBMM OTCYTCTBUSA HEYUTEHHbIX pakTopoB. Kak nokasbiBaeT npakTuka, npu
COOPY)XEHUM TaKmx CMNOXHbIX 06bekToB, kak ADC, BO3HMKaeT OOMbLIOE KONMYECTBO COOLITMN,
MMEKLMX CNyYarHbI  XapakTep, KOTopble He MoryT OblTb Yy4TeHbl Ha 9dTane
AeTEePMUHMPOBAHHOMO nraHupoBaHus. [lpoucxogswiee un3-3a 3TUX COObITUIA yBenuyeHve
CpOKOB BBOAA B 3KCNnyaTauuio crnegyeT OUeHMBaTb C WCMOSIb30BaHWEM BEPOSITHOCTHbIX
MEeTOA0B NPOrHO3MPOBaHMS.

Mpn nnaHvpoBaHuM paboT NO BBOAY B IKCNyaTauuio npegycmaTpmuBaeTca paspaboTka
rpadukoB 4-X ypOBHEN:

YpoBeHb 1. ANPEKTUBHBLIN rpadiuK OKOHYaHUA CTPOUTENLCTBA M BBOAA B JKCMyaTauumto
6noka AC.

YpoBeHb 2. ATanHble rpacdmkn 1 rpaddrkn BbIMOMHEHMS TEMATUYECKMX 3adavy.

YpoBeHb 3. JlokanbHble rpadukm (rpadukn nogrotoBkm u nposefeHus [MMHP Ha
KOHKPETHbIX cucteMax n obopyaoBaHMM Ha pasfnyHbIX aTanax pabor).

YpoBeHb 4. HegenbHble U CyTOYHbIE 3a4aHns (N0 KPUTUYECKMM HanpaBreHUsMm).

OnpekTuBHbIN rpacduK OKOHYaAHWA CTPOUTENBLCTBA M BBOAA B 3dKcnnyatauuio 6noka
cocTaBnsieTcd B Lenom no ob6bekTtam MyckOBOro Kommnnekca 6noka, ydacTBylOwuUm B
TexHonorndeckom uukne AC, 1 oTpaxaeT nnaHvpyemoe nposefeHne pabot B TedeHue BCEro
nepuoga Beoga Gnoka ADC B akcnnyatauuto. pacduvk paspabaTbiBaeTca B BMAE CETEBOrO
rpacduka c BblaeneHveM obbemMoB paboT B KaneHAapHbIX KBapTanax. [AupekTuBHbIN rpadomk
COrnacoBbIBaeTCA C PYKOBOACTBOM BCEX OpraHusauun, y4acTBylLMX B npouecce BBoAa B

aKkcnnyaTaumio 6noka, n yTBepxaaeTcsi pykoBoACTBOM oTpacnu. B rpadhvke nokasbiBatoTcs:

L] CPOKM 3aBepLleHuna CTpouTesnibCTBa 00BbEKTOB NYyCKOBOro Kommnrgekca C Yy4eTom

CTPOUTENbHbIX, MOHTaXHbIX, 3JTEKTPOMOHTaXHbIX, XUM3aLLUNTHbIX 1 OP. pa60T;
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e CPOKM nMepefadn B MOHTaX OCHOBHOrO TEXHONOrM4eckoro obopydoBaHUs W
NPOJOIMKNTENBHOCTb €r0 MOHTaxa;

e  MPOLOMKUTENbHOCTb NYCKOHANaAo04YHbIX paboT 1 KOMMNEKCHOro onpoboBaHus;

e  KPUTUYECKUI NyTb 3aBepLUEHUs CTPOUTENBLCTBA U BBOAA B AKCMyaTaumo 6rnoka.

OranHble rpacdmkm — rpadukm pabot Ha obopygoBaHMM U cucTeMax OOBLEKTOB
MyCKOBOrO KOMMSIEKCa Ha KOHKPETHOM OTAenbHOM 3Tane BBoda 6noka B aKcnnyaTauumio.
OTanHble rpadmnkn paspabaTbiBaloTCA kak 00si3aTeribHble NPUITOXEHUS K pabounm 3TanHbIM
nporpammam. OTanHble rpadukn paboT BbIMOMHAKTCA B BuAE CeTeBblX rpadukoB C
0603Ha4vyeHnem cobbiTU BbINOMHEHNS rpaduka U Kputnyeckoro nytn. K kaxgomy atanHoOMy
rpadouky NpUKNagblBalOTCs YTOYHEHHbIE TPeboBaHWUS K FOTOBHOCTU U K UCXOAHOMY COCTOSIHWIO
cuctem n obopygoBaHua AC B obbeme, obecrneudnBatoiem BbIiNofHEHME paboT Ha atane. K
Kaxgomy aTanHOMy rpaduky paspabaTbiBalOTCA B BMAE MPUMOXEHUS nogaTanHble rpadouku
KOMMMEKTOBaHMSA NPOEKTHO-KOHCTPYKTOPCKOW AokymeHTaumm (MKO), rpadmk noctaBok n rpadomk
dMHaHcMpoBaHuS.

Fpadomkn BbINONHEHUS OTAENbHbIX TeMaTU4YeCKUX 3agad — 970 rpadouku
npoBegeHns paboT Mo rpynne TEXHOMOrMYeckn B3aMMOCBA3AHHbIX CUCTEM, Y4acCTBYHOLMX B
TexHonormdyeckom umkne AC, Hanpumep, peakTopHoro, TypbuHHOro oTaeneHun, cneukopnyca
Cco BcrnomoratenbHbiMM  cuctemamu, [padumkm paspabatbiBaotca uexamm AC  no
npyHagnexHoctn obopyaoBaHus, cornacoBsbiBalOTCA  [€HNoOAPsSAHON UM MOHTaXHbIMU
opraHuMsauvamMm n yTeepxxagarTtcs pykosoactsom AC;

[nsa aHepro6noka ¢ BBOP-1000 o6bl4HO pa3pabaTtbiBaloTcs criegyolme TeMatmyeckme
N aTanHble rpagouKu:

e [paduk pa3paboTkm NyckoHanagouHom AOKyMEHTaUNY;

e YKpynHeHHbIV rpaduk MNHP;

o [paduk NMHP no anekTpoTexHnyeckomy obopyaoBaHuio;

o [pacuk MHP no ACY TIT,

o [paduk MHP no peakTtopHOMY OTAENEHUIO;

o [paduk NMHP no mawasany;

o [padumk NMHP no cneukopnycy;

e [padwmk NMHP no texHonormyecknum cuctemam PO Ha aTtane ncnbiTaHnsa n onpoboBaHns
cucteM n obopyanosanus PY;

o [paduk NMHP no TexHonornyecknm cuctemam BTOPOro KOHTypa Ha atane onpoboBaHus
cuctem n obopynoBaHua PY;

o [paduk NMHP no TexHomnormyeckMm cucTtemam crneukoprnyca Ha 3Tane onpoboBaHus
cuctem n obopynoBaHua PY;

o [pacpuk TMHP no cuctemam ©GesonacHOCTM Ha 3Tane onpoboBaHUA CUCTEM MU

obopynoBaHus PY;
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o [paduk rmgpaBnn4eCcKNX UCnbITaHUN, NPOMLIBKM U 0OKaTku PY;
e [padwmk peBn3nm ocHOBHOro obopyaoBaHust 1 KOHTYpa;

e [paduk ncnbiTaHW 3aLLMTHOM 0OOMOYKY;

o Pabouunn rpaduk oman4eckoro nycka;

e Pabouun rpadmnk sHepreTU4ecKkoro nycka u onbITHO-MPOMBILLIIEHHOW SKCMyaTaumm.

Ha ocHoBaHun rpacdmkoB 2-ro ypoBHsi paspabaTtbiBaloTCsi CBOAHbIe rpadouku:
e CaogHbI rpaduk komnnekrosaHus MKO;
e (CBoAHbIN rpaduk NOCTaBOK,;

o CBOAaHbIV rpaduk caavym NOMeELLEHWNI;
e CBoAHbIN rpaduk caadm 06 bLEKTOB MYCKOBOrO KOMIMEKca.

JNNokanbHble rpadmkmn paboT paspabaTtbiBatoTca (Npy HEOOXOANMOCTUN) ANSA NOATOTOBKM
OTAENbHbIX TEXHONMOrM4yeckMx cuctem u 0OOpyAOBaHWS K 3Tanam BbIMNONHEHUa paborT.
Hanpumep, pnOna artana rvMapaBfMYecKMX  UCMbITAHWA, NPOMbIBKM M obkaTtkm PY
pa3pabaTbiBalOTCA crieayoLwme nokanbHble rpadunkm:

e [lponuea TexHonornyecknx cuctem PO B OTKPbITbIA KOPMYC peakTopa;

¢ [lpmemkn macna B PO;

e [loaroToBKM cUCTEMBI NOANUTKU-NPOAYBKN 1 KOHTYpPa;

o [lpokpyTkun anekTpoasuratenen 'LH;

e [loaroToBKM peakTopa K LMPKNPOMbIBKE U rMAPaBANYEeCKUM UCTbITAHUAM,;
e BBoga B paboTy cucTeMbl COBCTBEHHbIX HYXJ W HAAEXHOMO 3NeKTPOCHabXeHus;
e 3anonHenHus | KOHTYpa;

e [logroToBku k obkaTtke LUIH Ha xonoaHow Boag;

e [loaroToBkM repMoobbeEMaA K UCMbITAHUAM;

¢ [loaroToBku cnewkopnyca;

e [loaroToBKN rMOPOTEXHUYECKNX COOPYXKEHUN.

Mpadukn nogrotoskm n nposedeHuss NMHP Ha KOHKpeTHbIX cuctemax u obopyaoBaHUn
AOMKHbI ObITb yBSA3aHbl C OOWMM AMPEKTMBHbIM PaddUKOM OKOHYaHUSA CTpOMTENbCTBa
9Heprobnoka n atanHbIMKU rpadmkamm (rpacprkammn BeINONIHEHNS TEMATUYECKUX 3aaau).

KonuuectBo paspabaTbiBaemMbiXx rpauMKoB HWKHUX YPOBHEW He SABMSETCA XEeCTKO
yCTaHOBMNEHHbIM. HeobxoanmocTb paspabotkm u obuiee KOnMy4ecTBO rpaduKoB HMKHUX
YPOBHEW ONpeaensalTcs CcTeneHbld npopaboTkm rpadumkoB 6Gornee BbICOKOrO YypoBHs. B
npouecce BBoAa B akcnnyataumto aHeprobnoka Ne1 Poctosckor ASC 6bino BeinyweHo 6onee

200 rpadu1KoB pasnnyHoOro ypoBHS.
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2.5. JlluueHanpoBaHuMe U NonyyeHue paspeLleHuin Ha npaBo Npou3BoAcTBa paboT
no BBoAy B 3KcnnyaTauuro

JTiobasa geaTenbHOCTb MO BbINOSHEHMIO paboT Mo BBOAY B SKCMfyaTauuio 3Heprobrioka
AC He ponyckaeTtcs 6e3 Hanmuua paspelleHus (NMueH3unM) Ha npaBo BedeHus paboT B
obnactm aTomHOW aHeprun. PaspeweHus (06Wwme M 4YacTHble) [OIMKHbI MonyyaTb BCe
opraHuMsaumm n NpeanpuaTUs, ydacTeytolme B paboTax no BBOAY B SKCMyaTaumio.

JlnueHsnpoBaHne B 00MacTM UCNONb3OBaHWS aTOMHOW  3HEPrMM OCYLLECTBMSIETCA
OpraHoM roCygapCTBEHHOro perynupoBaHna ©esonacHoctn (PoctexHag3opom P®) B
COOTBETCTBMM C 3akoHogaTtenbCcTBoM Poccuiickon ®depepaumu, denepanbHbIMM HOPMaMu t
npaBunamm B 06MacTM MCMNONb30BaHMA aTOMHOW 3JHEPrMM U  WHbIMKM  AEWCTBYHOLUMM
HOPMaTMBHbIMW OOKyMeHTamMn. OCHOBHbIM [AOKYMEHTOM MO JIMUEH3UPOBaHUO B obnactu
MCNONb30BaHMA aTOMHOW 3Heprum sBnaeTcst «onoxeHne 0 NMUEH3MPOBaHUN OeATENBHOCTU B
obnacTtu ncnonb3oBaHUs aTOMHOM 3Heprum FocaTomHag3opa POy,

B cooTBeTCTBUM C BblleyKka3aHHbIMW AOKYMEHTaMu 3KChyaTupylowas opraHu3aums
AOMKHA NONyYnTb cneayrowme nuueH3nn:

o JlvueHsno Ha coopyxeHne aHeprobnoka AC - BblgaeTcss OO0 Hadvana paboTt no

CTPOUTENBLCTBY SHEProbriokKa.

e JlnueHaumio Ha akcnnyaTauuio aHeprobnoka AC - BblgaeTcs nocne 3aBepLleHus BCeX
NpeanycKkoBbIX HamagoyHblX paboT npuM  Hanuuuum otyeTa No  OOOCHOBAHMIO
6esonacHocTn (6noka) atomHon ctaHuum (OOB AC) (npeaBaputenbHasa peaakums
OOBb AC - go nepBoro 3aBo3a S4epHOro TOMMMBA Ha NAOLWAAKy, OKOH4YaTernbHas
pedakumss - nocrne  3aBepLUeHUs  OMbITHO-MPOMbBILINIEHHOW  3KCnfyaTauumn),
OTKOPPEKTUPOBAHHOIO C y4eTOM pe3ynbTaToB (PM3NYECKOro U SHEPreTUYECKOro NyCKOB
N ONbITHO-NPOMBILLIIEHHOW 3KCMyaTaumm.

Ona nonyvyeHus NUUEH3MM Ha  COOPYXXeHue  (3Kcnnyataumio)  dHeprobnoka
aKcnfyaTMpylowaa opraHuM3auusa OOofbkKHa  MOAroTOBUMTbL — KOMMMEKT  OOOCHOBbIBAOLLMX
AOKYMEHTOB M MofaTb 3asiBKy B OpraH rocyaapCTBEHHOro perynupoBaHus 6Ge3onacHoCcTu
(PoctexHaasop P®). Komnnekt o60CHOBbIBAOLWMX AOKYMEHTOB AS1S MOMyYEHUs NULEH3UN Ha
SKCnnyaTauuio [OSDKEH COOTBETCTBOBATb «TpeboBaHMAM K COCTaBy W cOOEpPKaHUo
AOKYMEHTOB, OOOCHOBbIBalOLWNX obecneyeHne agoepHon WM paguauuoHHom 6Ges3onacHoCTU
A0EPHOW YCTaHOBKM, MYyHKTA XpaHEHWs, pagvauMOHHOIO WCTOYHMKA W/WNn  3asBrEHHOWN
AEeATENbHOCTN (4N51 aTOMHbIX CTaHLMIA)».

3aBo3 ggepHoro TonnuBa Ana aHeprobnoka Ha nnowagky AC, dwusnyeckuin un
9HEpPreTU4EeCKMn Mycku, OMbITHO-NPOMBILLNIEHHAsA 3KCnnyaTaums 3Heprobnoka paspeluaroTcs
PocTtexHaasopom P® akcnnyaTupytoLlen opraHusauum B COOTBETCTBMM C YCITOBUAMU Nepexona
OT OAHOro 3Tana K Apyromy, yCTaHOBMNEHHbIMU B NIMLEH3MM Ha 3KCNnyaTauuto, nocrne npoBepKu

FTOTOBHOCTU aHepro6n0|<a K 3TUM 3Tanam BBOAA B 3KcCnlyaTaunto U cornacua apyrux opraHoB
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rOCyLapCTBEHHOIrO perynupoBaHusi 6e3onacHocTV Mpu YCNOBUWM Hanuyusi MaHOB 3alyuUThbl

nepcoHarna un HacelieHud B Ccriydae aBapun Ha AC.

PaspelweHne Ha npoBedeHWe nNpeanycKkoBbIX HanagoyHblXx paboT, CBSA3aHHbIX C
BbIBOAOM obGopygoBaHMs U TpybonpoBogoB Ha pabouve napameTpbl M Ha SKChfyaTauuio
cuctemM aHeprobsioka Ha paboumx napameTpax, BblgaeTca kommccuamm PoctexHagsopa PP Ha
OCHOBaHWW:

e 3anucen wuHcnektopa PoctexHag3opa P® u nvMua no Hag3opy B nacnopTax
obopynoBaHusa 1 TpybonpoBOAOB, BXOOSALINX B CUCTEMY, O pa3peLlleHnn nx paboTbl Ha
pabounx napameTpax;

e pe3ynbTaToB MPOBEPKMU:

— COOTBETCTBUS NoAKNoYeHNsa obopyaoBaHus 1 TpybonpoBOAOB NPOEKTY;

—  Hanunyusa oby4YeHHOro akcnnyaTaunmoHHOro nepcoHana, NpoLeaLwero NpoBepKy 3HaHW
MpaBun M HOpPM B aTOMHOW 9HepreTuke, TexHOSIOrM4yeckoro perfnamMeHTa wu
NPOV3BOACTBEHHbLIX WHCTPYKUMWA, @ TakkKe OTKPbITUS W YKOMMMEeKToBaHus paboumx
MecT;

—  Hanuuusa yTBEpPXOEHHbIX MPOM3BOACTBEHHbIX WMHCTPYKUWUA, CXeM MO 3JKchnyataumm u
NPOV3BOACTBEHHbIX UHCTPYKLNN;

— OKOH4YaHusa  npegaKkcnnyaTauuMoHHOrO  KOHTpons  MmeTanna  obopyooBaHus U
TpyOONpoBOAOB;

— (bakTnyeckon rotoBHoCTM obopyaoBaHusA M TpybonpoBoAOB K NOAbLEMY MapamMeTpoB
(3aKOHYEHO HanoXXeHue TEnoM3onALUK, BbINOSIHEHA HACTPOWMKa NPeaoXpaHUTENbHOM
apmMaTypbl, OCHaLleHWe KOHTPOSIbHO-U3MEPUTENbHBLIMU YCTPOMCTBaMK, HaHeceHue
MapKMPOBKM M packpacku 1 T.4.);

— TOTOBHOCTW BCroMoraTesnbHbIX cucTeM, obecneudmBarowmx paboty obopyaoBaHusa u
TpybonpoBoAoBE;

— YCTaHOBMEHMS  JKCMIyaTauMOHHOro pexuma paboTbl B MNOMELleHusaX, rae
pacnonoxeHo obopyaoBaHune n TpybonpoBoabl U OpraHM3oBaH AOMYCK nepcoHana ans
npounseoacTea pabor;

—  Hanuuusa nporpamm U METOAMK UCTbITaHWUIA;

— OopraHu3auum BOOHOTO 1 ra3oBOro X03sMCTBa.

PaspeweHne Ha noctaHoBKy ob6opyaoBaHua w TpybonpoBoOoOB MOA4 MapamMeTpbl
odopmnsieTca 3anucbio B nacnoptax 3Toro obopyaoBaHust U TpyOONpOBOAOB WMHCMEKTOPOM
PoctexHagsopa P® v nuua, ocywectensatoLlero Hagsop Ha AC.

[Mocne okoHYaHUsA MOHTaXXa 000pyaAoBaHNS U TPYOONPOBOAOB TEXHOMNOIMYECKNX CUCTEM,
noaBenoMCTBeHHbIX PocTexHaasopy PP, oo npoBeaeHnss TEXHUYECKOrO OCBUAETENLCTBOBAHNS

AOIMKHA ObITb BbINOMHEHA UX pernctpaumna B MECTHbIX OpraHax POCTeXHaﬂ30pa Po.
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INexumnsna 3. CopepxxaHue npouecca BBoaa B akcnnyatauuto A3C un

obecneyeHue 6e3onacHoOCTU

3.1. PykoBoaAcTBO 1 ynpaBneHue BBOAOM B 3KCnnyaTauuto

Hay4Ho-TexHUu4eckoe pykoBoACTBO BBOAOM B 3KCNJlyaTauuio

Hay4Ho-TexHu4eckoe pykoBOACTBO BBOAOM aHeprobnoka AC B akcnnyatauuio B LEeroM
ocyuiecTenseT denepanbHoe BeAOMCTBO MO aTOMHOW 3SHEPrUM cunamm COBCTBEHHBLIX W
NPUBIieYEHHbIX OpraHM3auun pyrux Be4oMCTB.

HayyHoe pykoBOACTBO MyCKOM rofnoBHbIX 6riokoB AC ocyllecTBnsieT opraHusaums —
Hay4HbIn pykoBoguTenb npoekta AC. HayyHbiM pykoBoguTenem cepumrHbix 6rokoB AC
Ha3Ha4YaeTCAa rofloBHasi opraHM3aumsi No pa3paboTke Hay4dHbIX Npobnem akcnnyataunm AC.

TexHnyeckoe pyKOBOACTBO MYCKOM FOMOBHbIX U cepuiHbIX 6rokoB AC ocyliectBnsaet
rofloBHas nyckoHanagoyHas opraHmsaums (lFeHepanbHbii nogpsgyuvk no NHP) npyn aBTopckom
Hap3ope pa3paboTtunka npoekta AC.

TexHn4yeckoe pyKoBOACTBO MYCKOM rofioBHbIX PY ocyliectBnseT pa3paboTynk npoekta
PY. TexHuyeckoe pyKOBOACTBO MYCKOM CepuiHbix PY  ocyllecTBnseT ronoBHas
nyckoHanagovHasi opraHmsaumsa (FeHepanbHbIn noapsayvvk no MNMHP) npu aBTOpCcKOM Haasope
pa3paboTymka npoekTta PY n Hay4Horo pykoBogutens npoekta AC.

OOLWKN KOHTPONb M KOOpAMHALMIO paboT COBCTBEHHbIX M MPUBMEYEHHbIX NPeanpUATUI
(opraHmsaumn)  Opyrmx  BeOOMCTB  OCYLLECTBAAT  CTPYKTYpHble  nogpasgeneHus
3KCNSyaTUpytoLLLen opraHnsauuu.

OnepaTtMBHOE Hay4yHO-TEXHMYECKOE PYKOBOACTBO BBOAOM B 9KChfyaTauuiw Ha
nnowaake AC ocywecTBnseT rpynna pykosoacTtea nyckom ([PI1). Mpynna pykoBoAacTBa nyckomM
HasHayaeTca JKCNyaTUpPyKLWEN oOpraHu3aumen no npeacrtaBneHnlo  NpeanpusaTuin u
OopraHMsauui, OCYLLECTBASIOWMNX HAayYHO-TEXHUYECKOE PYKOBOACTBO M aBTOPCKWMM Haas3op, U
paboTaeT nog pykoBoACTBOM rMnaBHOro nHxeHepa AC.

'PIN opraHusyeTtcs 0o Havyana pabot Ha aTtane «[lpeanyckoBble HanagovHble paboTbiy»
W npekpawaeT CBOKW [OeATeNnbHOCTb Mocne MNOANMUCaHWSA akTa MpuemMKn aHeprobnoka B
MPOMbILUNIEHHYIO 3KCMyaTaumto.

B coctas Pl BxogaT:

o MmaBHbIV nxeHep AC - npeacepartens PIT;

. 3amecTtutens rnaBHoro uHxeHepa AC - samectutens npeacegartens MPI1;

o MpeactaBuTenb ronoBHOMO MYCKOHaNago4YHOro npeanpuaTua — TEXHUYECKOro

pykosogutens nycka AC;

o Mpencrasutens opraHM3auuu - Hay4yHoro pykosoamntens npoekra AC;

o MpencraButens opraHn3aummn — Hay4yHoro pykosogutens nycka AC;

o MpencraBsutens paspaboTtynka npoekta AC;
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MpeactaButens paspabotymka npoekta PY;

MpeacTaButens N'eHepanbHOro nogpsiaymka no CTPoUTENbLCTBY;

MpencraButens opraHu3dauun, ocyuwectensawowen MHP Ha obGopygoBaHun wm
cucTteMax MallMHHOrO 3ana;

MpencraButens NycKOHanagoO4YHOro MNPeanpuATMS Mo 3NeKTpoobopyaoBaHMIO U
cpeacTtBaM M3MEPEHUN WU aBTOMAaTM3auMW, OCYLLECTBIANOLWEro Hanagky 3aluT,

ONOKMPOBOK U NPOrpamMMHOro obecneveHus;

B coctaB Pl no peweHunto MK moryT 6bITb BKMOYEHBI NPEACTABUTENN MOHTaXKHbIX

opraHvMsaumi 1 3aBOAOB-U3roToBuTENen obopyaoBaHus, ydacTBylowmux B nposegeHun [HP.

PM npuenekaer k pabote B KkayecTBe CMeUMannMcToB MO OTAEMbHbIM  BOMpPOCaM

npeacTtaBuUTeENen Opyrmx opraHusauuii U NpegnpusiTuin, ocyllecTensaowmx paboTbl No BBOAY

6noka AC B akcnnyaTaumio.

Pl ocywecTtenserT:

Hay4Ho-TexHun4eckoe u onepaTMBHOE PYKOBOACTBO MpoBedeHnem paboT no BBoay B
akcnnyataumto aHeprobnoka AC B COOTBETCTBMM C YTBEPXKAEHHBIMU NporpaMMamm u
rpadukammn npomssoactea MNHP.

KoopanHaumio n KOHTpOnb 3a X04O0M MOArOTOBKM M BbINOMHEHMS paboT no BBOA4Y B
akcnnyataumio aHeprobnoka AC.

KoHTponb 3a cobniogeHvem npaBuil TEXHUYECKOW, SOEPHON W  pagvaumMoHHOM
©Ge3onacHoOCTH, NPOTUBONOXAPHOW U (DU3NYECKON 3aLLNTHI.

KoHTporib 3a NoaroToBKOKW 3KCMNIyaTalnmoHHOro nepcoHana.

KoHTponb 3a paboTor nycKoHanago4yHoro U aKcniyaTauumoHHOro nepcoHana B yacTtu
cobnogeHNs MMM YCTAHOBIIEHHbLIX PEXMMOB pPaboTbl 06OpPyAOBaHUS U CUCTEM,
BOOHO-XMMMWYECKOTO pexmuMa N pexxmumMoB paboTbl 610ka B LerioMm.

KoHTponb 3a o6ecneyeHHOCTbIO 3JKCNnyaTauMoOHHOrO fnepcoHana W nepcoHana,
npomssoadiwiero paboTbl No BBOAY B 3KCNnyataumio aHeprobrioka, Heobxooumon
3KcnsyaTauMoHHOM N MyCKOHaNago4Hon JOKYMEHTaunen.

KoHTponb 3a npoBegeHmeMm paboT no BBOAY B 3KCnnyataumio 3Heprobrioka B
obbemax M B CPOKM, COOTBETCTBYIOLLUME HOPMATMBHO-TEXHUYECKON OOKYMEHTaLMM,
YyTBEPXOEHHOW B YCTAHOBNEHHOM MOpPSKeE.

KoHTponb  BbINOMHeHMst  Bcex  TpeboBaHwun  paboyen  nycKOHanago4vyHowm
AOKYMeHTaLmu.

MpuHATME pelueHuin No OTCTYNMEHMAM OT NPorpaMm 1 rpacdmkoB nNpoeseaeHnsa pabot
no BBOAY B 3KChnyatauumio aHeprobnoka nocne npeaBapuTENbHOrO COrfiacoBaHus C
opraHusaumsiMmmn-paspaboTynkamm JOKyMeHTaumu.

OpraHusaumio paboTbl M KOHTPOMb 3a OMOPMIIEHMEM OTYETHOW [LOKYMEHTauuu,

COCTaBfsieMOoK Nno pe3ynbTtatam pa60T Nno BBOAY B 3KCnnyatauuto 3Hepro6n0|<a.
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e B nuue HayyHOro pykoBoamTens nycka Hay4yHO-TEXHUYEeCKOe pPyKOBOACTBO BBOAOM B
JKCMyaTaumio 1 OCBOEHMEM MPOEKTHOM MoLHOCTK 6noka. Ha nepuopg dmsmdeckoro
NMycka Hay4HbI pPYKOBOAUTENb $BMSETCH OCHOBHbIM OTBETCTBEHHbIM JIMLOM 3a
obecneyeHnem saepHon 6e3onacHOCTM aHeprobroka.

e [lpoBEPKY TEXHMYECKOW FOTOBHOCTM 3HEeprobrnoka K npoBedeHuto atanoB paboT no

BBOAY B 3KCnnyaTauuio.

Bce peweHus n ykasanua Pl asnaiTcs obssaTenbHbIMM OAs1 UCMOSMIHEHUS BCEMMU
opraHMsaumsaMu, yyacTByoLWMMY B paboTax Mo BBOAY B 3KCMMyaTaumio.

Pl aBnseTca konnervanbHbiIM OPraHoM, U ee pelleHust AOMKHbl BbITb cornacoBaHbl
BCEMM ee dneHamu. B cnyyae Hecornacusa (unm oco6oro mMHeHns) yneHa Pl npegcegartens
065a3aH JOKyMeHTanbHO CorflacoBaTth peLleHne C opraHu3aument, KoTopyto NpeacTaBnseT yYneH
PI. Ecnn n B aToM cryyae corfiacusa He yaanocb OOCTUrHYTb, OKOHYaTeNbHOE pelueHue
npvHMMaeT eaepanbHoe Be4OMCTBO N0 aTOMHOM 3HEPTUKU, KOTOPOE HECET B 3TOM Criyyae BCHO
MOMHOTY OTBETCTBEHHOCTW 33 NPUHATbIE PELLEHUS.

AomuHucTtpauuss  AC, pykoBOAMTENW  OpraHM3auMn WU MPEeanpusiTui  HecyT
OTBETCTBEHHOCTb 3a KBanuukaumio u aTTecTauuio nepcoHana, NpeanoXeHHoro B COCTaB
rpynnbl  PyKOBOACTBA MYCKOM W OCYLLECTBASOLWEro Hay4YHO-TEXHUYECKOE pPYKOBOACTBO U
aBToOpCcKMN Hag3op Ha AC.

OcyllecTBrieHMe  Hay4yHO-TEXHMYECKOro  pyKkOBOACTBA M aBTOPCKOro  Haasopa
opraHmsaumsaMm 1 NPeanpuUsaTUAMU He NOAMEHSET (PYHKLMN KOHTPOSbHbIX U HAA30PHbIX CryX6
MW HE CHMMaeT OTBETCTBEHHOCTM C aamuHuctpaumm AC, CTPOUTENBHO-MOHTAXHbIX U

Hanaao4vHbIX OpFaHVI3aL|,VIIZ 3a Ka4yeCcTBO pa60T, MX COOTBETCTBUNE I'IpOGKTHOIZ AOOKyMeHTauunn.

O6sA3aHHOCTU U OTBETCTBEHHOCTb Y4aCTHUKOB Hay4YHO-TeXHU4eCKOoro pykoeoncrea

Hay4HbIV pykoBoAUTESb NPOEKTa rofioBHOro 1 cepunHoro 6noka AC:

e OcyLlecTBNsAET aBTOPCKUIA HAA30p 3a paboTamm B NpoLecce BBOAA B 3KCMyaTauuio.

e Y4yacTByeT B COrMacoBaHUM 3TanHbIX U paboynx NporpamMmm n METOAMK MUCMbITAHWIA NO
COrNacoBaHHOMY MEPEYHIO.

e CornacoBbiBaeT otyeTHyto MHL.

e [lpMHMMaeT peweHnss No NPUHUMNMAaNbHBIM TEeXHUYECKMM BoMpocaMm, Bomnpocam
GesonacHoCcTK, cornacoBbiBaeT B Cllydae HEOOXOAMMOCTU WU3MEHEHMSI MPOEKTHbIX
XapaKTepuUCTUK.

o CornacoBbiBaeT paboynin TEXHOMNOMMYECKUA pernameHT Ges3onacHon aKcnnyaTauum
3Heprobrioka AC.

HayyHbIli pykOBOAMTENL NMycKa ronoBHbLIX 6110KOB:

e HeceT oTBETCTBEHHOCTb 3a cobrnogeHVMe pPexMMOoB M MnpederbHbIX napameTpoB
paboTbl peakTOpPHON YCTaHOBKM, ONpeaeneHHbIX MPOEKTOM.

e HeceT OTBETCTBEHHOCTb 3a COOMNOAeHME MOCNegoBaTENIbHOCTM  BbIMONTHEHUS
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YTBEPXKAEHHOro rpaduka uccrnegoBaHuim, 3a MOSHOTY W KayeCTBO WUCCredoBaHUN
PU3MYECKUX U TENNOTEXHNYECKUX XapaKTEPUCTUK aKTUBHOW 30HbI.

OcywecTBnsetr KOHTponb 3a obecneyeHveMm TpeboBaHuM mep GesonacHOCTU npu
nposedeHnn nycka AC u 3a OOCTUKEHMEM MNPOEKTHbIX MapamMeTpoB peakTOpHOW
YyCTaHOBKM 1 aHeproboka.

HeceT OTBETCTBEHHOCTb 3a MPUHATME TEXHUYECKUX PEeLUeHUW B pamMKax HayyHoro
pykoBogctBa nyckom AC, cornacoBbiBaeT B Cryvyae HeobxoOuMMOCTU WM3MEHEHUs
MPOEKTHbIX XapaKTepUCTUK.

Y4yacTByeT B COrfacoBaHuMu aTanHbIX U paboymnx nporpaMmm U MeTOAMK UCMbITaHWUI MO
COrnacoBaHHOMY NEPEYHHO.

YyacTByeT B cornacosaHum ot4yetHon MNHL.

YyacTByeT B KOpPPEKTMpoBKe paboyero TexXHOMOrM4eckoro pernameHta 6esonacHou

akcnnyataumm aHeprotnoka AC.

Paspabotynk npoekta PY npu TeéxHNn4eCKoM pyKoBOACTBE MYCKOM IOJIOBHbIX PY n npu

aBTOPCKOM HaA30pe 3a MYCKOM rOfoBHLIX U CEPUNHBIX PY:

HeceT oTBeTCTBEHHOCTb 3a 6e30nacHOCTb, paboTOCNOCOBHOCTb, S3KOHOMUYHOCTbL WU
HaOEXHOCTb PEaKTOPHON YCTaHOBKM.

HeceT 0TBETCTBEHHOCTb 3a pa3paboTKy NPOEKTHOM NyCKOHaNago4YHoM AOKYMEHTauum
Nno peakTOPHOW YCTaHOBKE.

HeceT OTBETCTBEHHOCTb 3a MpUHATbIE MNPOEKTHble pelleHuns, obecneunBaroLine
AOCTMKEHME NPOEKTHbLIX NapamMeTpoB PY, HagexHoCTb u 6e3onacHocTb PY B pamkax
npoekTa.

HeceT OTBETCTBEHHOCTb 3a BHeceHMe B MpoekT PY HeobxoguMbiX WU3MEHEHUIA U
AOMOSNIHEHUIN MO pes3ynbTaTtaMm MNpeanyckoBbIX HaNagoyHbIX paboT, U3NYeckoro u
3HepreTUYECKOro nycka.

OcywiecTBnsieT KOHTPOMb nNpoBedeHus paboT npuM BBOAE B 3KCnyataumio
TexHonorn4yeckoro obopygosaHust n cuctem PY B nonHom obbeme M B CTPOrom
COOTBETCTBUM C npoekTHon MHL.

YyactByeT B paspaboTke M CcOrfnacoBaHWM TEXHOMOIMYECKOro pernameHTa
6e3onacHou akcnnyatauum aHeprobroka.

YyacTByeT B NpoBeeHUN NyCKOHaNago4HbIX UCNbITAHUA N N3MEPEHUN.

PaspaboTyuk npoekta AC:

HeceT OTBETCTBEHHOCTb 3a MPUHATbIE TEXHUYECKME pPELLUEHUS, 3aroXeHHble B
NPOEKTHYt0 AokymeHTaumio AC, BnusoLwme Ha HageXHOCTb U 6e3onacHOCTb paboThl
AC.

HeceT oTBeTCTBEHHOCTb 3a BKkNtoYeHuMe B coctaB npoekta AC npoektHom [MHL,
BKITHO4asi MPOEKTbI NMYCKOBbLIX CXEM, 3aKka3Hble cneumdukaumm npubopos, MaTepuanos

n obopygosaHua ans nposegeHus [MHP, a Takke «KomnnekcHyto nporpammy
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rmgpouncnbiTaHumn cuctem (obopyaoBaHus) SHepProboka.

OcyuecTBnsieT aBTOPCKUIA HAO30p.

HeceT OTBETCTBEHHOCTb 3a pelleHWe BCeX CBfA3aHHbIX C MNPOEKTUPOBaHUEM
BOMPOCOB, BO3HMKalOLWMX B Xxode paboT M B npouecce npuveMkn 6noka B
aKcnnyartaumio.

YyacTByeT B cornacoBaHum pabo4ymx nporpamm 1 METOAUK UCMbITAHUNA.

HeceT OTBETCTBEHHOCTb 3a MPUHATME peleHurn n BHeceHne B npoekt AC
HeoOXOONMbIX W3MEHEHWA W  [JOMOfIHEeHWW Mo pesynbTataM  NpeanyCcKoBbIX

HanagouHbIX paboT, PU3NYECKOro 1 SHEPreTUYecKoro nycka.

Hay4HbIn pykoBoAUTENb NYCKA CEPUMHBIX BNOKOB:

HeceT OTBETCTBEHHOCTb 3a MPUHATME TEXHUYECKMX peleHun un obecneyeHne
TpeboBaHu B YacTu 6e3onacHocTu PY Ha nnowaake AC.

OcyuwiecTBnseT KOHTPOMb 3a cobnogeHveM nocrnefoBaTerlbHOCTU  BbINOMHEHUSA
YTBEPXKOEHHOrO  rpadmka  uccnefoBaHuKW, 3a  NpoBedeHneM  OU3NYECKUX
akcnepumeHToB Ha PY, 3a nonHOTOM M KayecTBOM MccregoBaHU (PU3NYECKUX W
TENNOTEXHNYECKMNX XapaKTEePUCTUK aKTUBHOWN 30HbI.

OcyuwiecTBnseT KOHTponb 3a obecneveHnem TpeboBaHun mep GesonacHOCTM Npwu
npoBegeHnn nycka AC, 3a OOCTWXKEHMEM OBOCHOBaHHbLIX MPOEKTOM MNapameTpoB
peaKkTOPHOW YCTAaHOBKM U 3Heprobrioka.

YyacTByeT B cOrfiacoBaHnm atanHbiX 1 paboymx nporpamm U MeToAuK UCTbITAHUIA Mo
COrnacoBaHHOMY NEPEYHHO.

HeceT OTBETCTBEHHOCTb 3a BbIMYCK OTYETOB MO OTAENbHLIM BMAAM WCMbITAHWUNA,
y4yacTBYyeT B cornacosaHumn otdyetHoum MHA.

YyacTteyeT B pa3paboTke un corrnacoBaHum pabovyero TeXHONOrMYECKOro pernameHTa

©Ges3onacHom akcnnyaTaumm aHeprobnoka.

TexHnyecknn pykoBoaUTENb Nycka FONOBHbIX U cepuiiHbix aHeprobnokos AC (ronosHas

nycKoHanago4Has opraHmsau,vm) HeceT OTBEeTCTBEHHOCTb B COOTBETCTBUN C

(byHKLl,I/IFIMI/I TEXHNYECKOro pykoesoacTtea, N3N10XKeHHbIMU B § 7.2.

JkcnnyaTmpyrollasa opraHm3aumnsa HeceT OTBETCTBEHHOCTL 3a:

ObecnedveHne paspaboTkn n peanusaumm «llporpamMmmbl BBOAa B 3KCNyaTauuio
3Heprobnokay.

OcyuwiecTBneHne npoBepkM BbINONHeHUs «lporpammbl BBOAA B 3KChnyaTauuio
3Heprobnokay.

O6ecneyveHne pa3paboTku n BbinonHeHus «lporpammbl obecneYyeHnst Ka4yecTBa npu
BBOJE B 9KCMnyaTauuo aHeprobnokay.

Ob6ecneveHne  paspaboTkm  «TexHonormyeckoro  pernameHta  6e3onacHomn

aKcnyaTtaumm saHeprobnoka.
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OpraHusaumio  aHanu3a paboden JoOKyMeHTauum  3Heprobroka, nepepadya
npeanoxexun paspabotunky npoekta AC n yTBepXXaeHue npoekTa.

OpraHunzaumio n koopauHaumio paboT Bcex opraHuM3auun, yvacTBylOWMUX B paboTax
no BBOAY B 3KCMyaTaumio.

PaccmoTpeHue Bonpoca O 3aBepLUEHMM OTAESNbHbIX MCMbITAHMA U O 3aBepLLUEHUU
3TanoB UCMbITaHUA.

CornacoBaHue 1 yTBEPXXOEHNE peLleHnin Mo OTCTYNNEHNSIM OT Nporpamm 1 rpadomkos

npoBeAeHust paboT No BBOAY B 3KCMyaTaLuio.

3akasuymk-agMmuHucTpaumns AC HeceT OTBETCTBEHHOCTb 3a:

OpraHusaumio paspaboTku, cornacoBaHue ¢ 3anHTEPECOBAHHbLIMW OpraHM3aumsamMmn u
YyTBEPXXOEHNE B YCTAHOBIIEHHOM TMOPsiAKE [OUPEKTUBHOrO rpacdmka BBOAA B
aKcnnyaTaumio.

OpraHn3aumio Hay4HO-TEXHUYECKOro PyKOBOACTBA BBOAOM B SKCMyaTaumto.
Peanusaumio meponpuaTuii, npeanmcaHHbIX Hay4YHO-TEXHUYECKMM PYKOBOLCTBOM W
opraHuMsaumsamMu, BeAyLMMnN aBTOPCKUA U TOCYAapPCTBEHHbIM HAa30p.

OpraHnzaumio pa3paboTkn NOHOro KOMMNEKTa NPOrpaMmM NOCNEMOHTAXHOW OYUCTKM,
nporpaMM M METOAMK  MUCMbITAHWA,  WMHCTPYKUMA N0  3KCnyatauunm  u
SKCNyaTauMOHHON JOKYMEHTaLMK.

MogroTtoBKy, KBanudukaumMio U aTtTecTaumio SKCnyaTaluMoHHOro, OnepaTUBHOMO U
peMoHTHoro nepcoHana AC.

CobntogeHune rpadmka nponseoacTtea pabor.

CBOEBpeEMEHHOE pacCMOTPEHNE W YTBEPXOEHWE OTYETHOW MNyCKOHanagovHOM

AOOKyMeHTauunun n nepenadvy eéB rpynny pykoBoacrtea nyCcKom.

MNpencepnatens (3am. npegcenatens) Pl HeceT oTBETCTBEHHOCTb 3a:

Opranusaumio n pykosoacteo paboton [Pl B uensx obecneyeHuns soinonHeHms NHP
B NOSTHOM 0Obeme 1 B CTPOromM COOTBETCTBUM ¢ paboyen MNMHL.

OpraHusaumo paccmoTtpeHust Pl oT4eTHOM OOKYMEHTAUUN NO OKOHYAHUU KaXkOoro
aTana paboTbl, KOTOpas SBNSAETCA OCHOBaAHMEM [ANA paspelleHust nepexoga kK
cnegyowemy atany pabor.

OpraHunsaumio NOArOTOBKN U YTBEPXKAEHNE TEXHUYECKUX PELUEHMIN MO OTKITOHEHUSM
oT paboyen nycKkoHanago4yHoOW AOKYMEHTaLMK.

BesonacHocTb PY 1 AC B Lenom B pamkax NPOEKTHbIX pPeLUeHUH.

HocTmkeHne 3HeprobrIokoM MPOEKTHBIX NapaMeTPOB.

Peanunsaumio NpOEKTHbIX pPELLEHUI NO HAOEXKHOCTM 1 6e30MacHOCTH.

KauecTBo ucnonHeHus paboT No OTKIIOHEHUAM OT npoekTa un paboyen MHL.
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I'IpaBa Y4aCTHUKOB Hay4HO-TeXHUYeCKOro pykosoancrtea

HayyHbii pykoBoguTenb npoekta AC, paspabotumkm npoektoB PY m AC un unx

npeacraBuUTenn, a Takke Hay‘-IHbe/'I N TEXHUYECKMI pykoBoaAuUTENu nycka rofioBHoro n CepVIIZHbIX

6nokos AC umetoT npaBo:

TpeboBaTb oT agmunHucTpaumm AC npegocTaBneHms OKYMeHTauum n maTepuarnos,
HeobXoanMbIX ANA pelleHnss TEXHUYECKMX BOMPOCOB MNpy NOAroToBKE M NPOBEAEHUN
BBOAa B akcnnyaTtauumo AC.

[aBaTb NMCbMEHHbIE NpeanucaHvs O NpuocTaHoBKe paboT B npouecce BBoAA B
9KChfyaTauuio B Criydyae HeBbINONMHeHWst TpeboBaHWi npoekta wunu paboyen
MyCKOHaNago4YHOW [OKyMeHTauuW, TEeXHOMOrMYyeckoro npouecca, HOPMaTUBHO-
TEXHUYECKMX OOKYMEHTOB, YTO MOXET MPUBECTU K CHWKEHUIO kavecTBa paboT mnu
yrpo3se 6e3onacHoctn AC.

[aBaTb npeanucaHuMa Ha 3anpeT npou3BoAcTBa paboT npu  HEBbINONHEHUU
TpeboBaHu, HanpaeneHHbIX Ha obecnedeHne O6e3onacHoctu AC Ha Bcex aTanax
BBOAA B aKCMnyaTauuio.

TpeboBaTb OT pas3paboTyMKOB W U3roTOBUTENEN OTAEenbHOro obopynoBaHuA u
CACTEM  BbINONMHEHUA  TpeboBaHUM  TEXHUMYECKMX 3aJaHUA Ha  yKa3aHHoe
obopyaoBaHmMe 1 CUCTEMBI.

MocewaTb NPOM3BOACTBEHHbIE MOMELLEHMA U MOMyYaTb NEPBUYHYIO MHOPMALNIO
HenoCcpeACTBEHHO OT ornepaTmBHOro nepcoHana AC m oT ucnonHutenen pabot wu
ncnbITaHUA.

BbisbiBaTb 1 TpeboBatb OT pykoBoactBa AC BbizoBa Ha AC COOTBETCTBYHOLLUX
CrneumanucToB [ANns  peLleHns BOMpPOCOB, KOTOpble He MoryT ObiTb peLleHbl
MMELLIMMCA COCTaBOM CMeLmanmcToB.

YyacTtBoBaTb B paboTe KOMMCCUIA MO paccnegoBaHuIo 1 nosnyyatb MHOPMaUmo no
pesynbTatam paccneaoBaHus NPUYMH OTKa30B U aBapuii.

TpeboBaTb NOBTOPEHUSI OTAENbHbLIX UCMbITAHUA, €CNK NOMNyYeHHble pe3yrnbTaTbl HE
COOTBETCTBYIOT TpeboBaHuaM paboyen nyckoHanago4YHOM [OKYMeHTauum unm
NPOEKTY.

TpebosaTb oT agmuHucTpaumm AC NPUHATMA Mep MO YCTPaHEHW HedoCTaTKoB B
MOHTaxe, Hanagke un nycke obopyaosaHus u AC B Lenom.

HayuHbIi pykoBoguTeNnb Nycka MMmeeT npaBo NoTpeboBaTb OCTAaHOBUTbL IHEProbriok
Npy¥ BO3HUKHOBEHWW Yrpo3bl ero Ges3onacHOCTU. YkazaHHOoe TpeboBaHue [OO0SMKHO

ObITb HEMEANEHHO BLINOTHEHO.

Mpencenartens NPl umeeT npaso:

YTBepxaaTte MNPOTOKOMbl U akTbl Mo pesynbtatam [MHP, a Takke TexHuyeckue

pewieHna No OTKIOHEHNUAM.
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[laBaTb MNUCbMEHHbIE pacnops)XeHus O BbINOIHEHMM paboT B COOTBETCTBUM C
NPUHATBIMK peLueHusmn TPTT.

MpuocTtaHaBnueaTh MNu 3anpewaTts npoussoactso NHP B cnyyae HeBbINONHEHUSA
TpeboBaHui paboyer nyckoHanago4yHon JOKYMEHTaUMN.

MpuBnekatb kK paboTe cneumanucToB OpraHu3auun, yvacTBylowmux B paboTtax no
BBOAY B 3KCNyaTauuto.

TpeboBaTb NpeacTaBneHnsi B CPOK OTYETHOM AOKYMEHTaL MK, a Takke JOKYMEeHTaLmo

M NEPBUYHYIO MHCPOPMALMIO A4S ONEPaTUBHOMO PELLEHNSI TEXHUYECKUX BOMPOCOB.

UneH NPl nmeet npaso:

TpeboBaTb BbLINOMHEHUA W NPedoCTaBleHUs Ha  CcorflacoBaHWe  OTYETHOW
AOKYMeHTaLMn No pesynbTataM 3aBepLueHns 3Tana BBOAA B 3KCMNyaTauuio, a Takke
APYrov OOKYMEHTaLuMM W NepBUYHOM MHGOpMauMM ANns onepaTUBHOMO peLUeHust
TEXHUYECKNX BONPOCOB.

3HaKoMUTbCA C onepaTUBHON JOKYMEHTaumen Ha paboymx mectax nepcoHana AC.
MpuHUMaTL y4acTMe WM  NpPUCYTCTBOBaTb MNpM  MPOBEAEHUM WUCMBITAHUA W
npounssoactee MNHP.

MocewaTb NPON3BOACTBEHHbIE NMOMELLEHUS.

BbisbiBaTb 1M TpeboBaTtb oT pykoBoactBa AC BbizoBa Ha AC cneumanuctoB ansd
peLleHnsa BONpoCoB.

Monb3oBaTtbcsa Metowmmmncs Ha AC cpeacteamm CBSI3W.

YyactBoBaTb B paboTe nNpou3BOACTBEHHbIX COBELLaHMW MO BoMpocam BBOAA B
aKcnnyaTaumio.

YyacTtBoBaTb B paboTe KOMUCCUI MO paccrnefoBaHMiO NMPUYMH OTKa30B M aBapui B
nepvog BBOAA B 3KCNyaTaumto.

TpeboBaTb yCTpaHEHWs1 HEAOCTATKOB, a TakkKe NPMOCTAHOBKM paboT unu 3anpeta ux
npoBeaeHns B Criydasx HeBbINONHEHUs TpebosaHui npoekTa, MNMHO nnn HapyweHnax
TpeboBaHu 6GesonacHocTn. TpeboBaHuA MOryT ObiTb M3MOXEHbl YCTHO WU
MMCbMEHHO B XXypHanax, B Buae cryebHbIX 3anucox.

TpeboBaTb OT pas3paboTuMkoB ¥ uM3rotToBuTENnen o0OOpPYyAOBaHUS W CUCTEM

BbINOSNIHEHWSA TPeBOBaHN NX MPOEKTOB Ha OObEKTE.

AamuHucTtpauna AC umeeT npaBo:

TpeboBaTb ocywecTBneHnss 3PEPEKTUBHOIO Hay4YHO-TEXHUYECKOrO PYKOBOACTBA U
aBTOPCKOro Hag3opa B COOTBETCTBMM C HACTOSLLMM MOSIOXEHUEM OT OpraHusauun u
npeanpuaTuin, y4acTByHLLMX B 9TOM PYKOBOACTBE M Hag30pe.

Hanpaensate B opraHu3auuu, ydacTBylowlne B ocywiectsreHmm nycka AC, csou
npeanoXeHnss N 3amedvaHus nNo obecneyeHmnto Hay4yHO-TEXHUYECKOTO PYKOBOLCTBA U

aBTOPCKOro Hagsopa.
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e TpeboBaTb BHECEHUSI M3MEHEHWN B MPOEKT B YCTaHOBIIEHHOM MNopsigke npu

06Hapy)KeHVII/I HEeOOCTaTKOB, BCKPbITbIX B NEPUO BBOAA B 3KCM1yaTauuto.

TexHU4yeckoe pyKOBOACTBO BBOAOM B 3KCMJlyaTauuio
TexHnyeckoe pyKoOBOACTBO BBOAOM B 3KCMyaTaUMio BKIOYaAET:
e Pa3paboTKky, cornacoBaHMe M COMPOBOXAEHWe [OOKyMeHTauuu, Heobxooumon AOns

BBOAA aHeprobroka, B TOM YnChe:

nporpaMmbl BBoAa 6rioka B aKkcnnyaTaumio;

nporpaMmmbl obecneveHns kayecTsa npu Beoge 6noka B aKkcnnyaTauuio;
- KOOpAWHALMOHHOrO NnaHa Beoga 6rioka B SKCnnyaTaumio;
- nporpammbl obecneyeHnss KayecTBa Npu aKcnnyartaumm 6noka;
- nepeYHs NycKoHanago4yHOM AOKYMeHTauuu;
- rpaduka pa3paboTkm nycKkoHanagouHom OKyMEHTaUNK;
- 3TanHbIX Nporpamm;
- nporpamMmm n MeToAuK UCMbITaHU 0B0PYAOBaHNS U CUCTEM;
- VIHCTPYKUMI NO 3KCnfyaTaunm 1 aKCnnyaTaumMOHHbIX CXEM;
- npouenyp No BBOAY B 3KCNyaTaumio
ConpoBoxaeHne AOKYMEHTaLMN BKITOYAET ee KOPPEKTUPOBKY NPy HEOBXO4MMOCTMH,

HanpuMep, KOPPEKTUPOBKY aTanHbIXx nporpamm MNMHP nepen Havanom aTanoB 1 NoaaTanoB

no paktmyeckoMy MOMNOXEHUO [en, KOPPEKTUPOBKY B YCTAHOBNEHHOM nopsake

KOOpOWHaLMOHHOro nfiaHa BBoAa 6rioka B akcnnyarauumto.

e KypupoBaHMe CTPOUTENbHO-MOHTaXHbIX paboT. AHanMM3 W KOHTPONb MO MECTy
cootBeTcTBUs CMP TpeboBaHusM npoekta M HOPMaTMBHOW OOKYMEHTauuu, Bbigada
3amMeyaHuin N NpeanoxXeHun.

e [InaHupoBaHue nposegeHns paboT no BBoAy 3dHeprobnoka npu HenocpeacTBEHHOM
yyacTum B paboTe rpynnbl pyKOBOACTBA MYyCKOM, B TOM YUCIE:

- pa3paboTKy rpadhnKoB BbINONHEHMS paboT;

- pa3paboTKy 3ajaHuin Ha BbINOfHeHne paboT (MecaYHble, HeaenbHble, CYyTOYHbIE);
- KOHTPOIb BbINOMIHEHMS paboT;

- KOpPPEKTMPOBKY rpaduKoB 1 3aaHnin NPy BbIABNEHUN HECOOTBETCTBUN.

e ObecneyeHne [MHP kBanuduunpoBaHHbIM UK aTTECTOBAHHBLIM MYCKOHANagouHbIM
nepcoHarnom.

o KoopamHaumio paboT nycko-HanagouHbIX opraHu3auunin.

e CornacoaHne aktoB u npoTtokonoB [MHP w©n wucnbiTaHUi, BbINOMHAEMbIX Kak
COBCTBEHHBIMW CUNamu, Tak U cunaMmm NoapAaHbIX OpraHn3auni.

e VYyacTne B pacCMOTPEHUM 3amMeyaHun u [edeKkToB, BbigBreHHbIX B xoae [MHP,

noaroToBke 1 cornacoBaHMmM TeXHNYECKUX peLIJeHI/Iﬁ no UX yCTpaHeHwutio.

75



e YyacTme B COrNacoBaHUU peLleHUn Mo OTCTYMAEeHuAM OT nporpamMm u rpadgpukos
npoBeaeHns paboT No BBOAY B 3KCMnyaTauuio.

e YyacTve nepcoHana rpynnbl TEXHUYECKOrO PYKOBOACTBA B MNPUEMKE MOMELLEeHUN,
cuctemM M 0BopyaoBaHUS U3 MOHTaxa, B MPUEMKE BbIMONIHEHHbIX MYCKO-HanagoYHbIX
paboT, B paboTe paboyen KOMUCCUN 1N NOAKOMUCCUIA.

e OnepaTUBHO-TEXHUYECKOE PYKOBOACTBO MNPOBEAEHMEM MOCIIEMOHTaXHOW OYUCTKM,
NHANBUAYaNbHbIX UCNbITAHUA N KOMMNIIEKCHOro onpoboBaHusa o6opyaoBaHuS.

e KOHTpONb NOMHOTHLI M Ka4yecTBa BbINOSIHEHWS MYyCKOHAaNago4HbIx paboT, B TOM Yucrne no
MeCTY, N OTYETHOW CAATOYHOM AOKYMeHTauumn (NPOTOKOfbl, aKTbl, OTYETbI) NOAPAOHbIX
MyCKOHaNaAo4HbIX OpraHn3auni;

e Pa3paboTky M BbINyCK MTOrOBOro OTYeTa MO pesynbTataM BBOAA 3Heprobrnoka B
SKCMyaTaumio ¢ pekoMeHaaunsaMu 1 npeanoXeHnsamMmn rno yCoBepLUEHCTBOBAHUIO CXEM,
KOHCTPYKLMUIN N TEXHOMNOIMMI BbIMOSTHEHUS 3KCMNNyaTaUMOHHbIX PEXUMOB.
fonoBHasa nyckoHanagoyHas opraHusaums (FeHnogpsguvk npu Hanuyaum eHnogpsaa

Ha [1HP), ocywecTtBnsawwWwaa TexHUYecKoe PYKOBOACTBO, HasHa4aeT TEeXHUYecKoro
pykosoautens NMHP (TexHunyeckoro pykosoantensa nycka) Ha nnowagke AC 1 NogYNHAIOLLYIOCS
eMy rpynny TexXHUYEeCKOro pykoBoAcCTBa. TexHudeckun pykosoguTens [MHP, kak npasuro,
coBmeLLaeT 06A3aHHOCTM pykoBoauTenst nyckoHanagoyHon 6puragbl (MHB), BbinonHswoLWwen
MHP cunamu ronoeHOW NyckoHanago4yHowm opraHu3aumm (COBCTBEHHbIMY CUnamm).

lMpumepHasa CTPyKTypHasa CxeMa 1 COCTaB TeXHMYECKOro pykoBoAcTBa Ha nnowaake AC
npuBeaeHbl Ha puc. 2.6.

TexHunyeckun pykosoauterns NHP BMecTe co cBoMM 3aMecTUTENEM PYKOBOAMUT rpynmnon
TEXHMYECKOro pyKOBOACTBA, rPynmnon OeXypHbIX TexHudecknx pykosoagutenen (OTP) MHP, a
TaKke rpynnaMmv 4OKyMeHTauum 1 nnaHnpoBaHus.

pynna TexHMYecKoro pPyKOBOACTBA BKIKOYAET pyKoBOAMTENEN MO HanpaBneHusiM
nyckoHanago4Hbix paboTt. KonnyecTBo BbiAENEHHbLIX HanpaBeHui onpeaenseTcs cneundgunkon
pabot, Tpebyowen cneumanbHon KBanudukaumm pykosoguTens. PykosBogutenu no
HanpasneHnsiMm obecneunBaloT pykoBOACTBO 1 KoopauHauuio kak NMHP cobcTBeHHbIMK cunamu,
Tak 1 MNMHP, BbINONHAEMbIX ApYrMMY noapsagyvkamu.

[exXypHbI TEXHUYECKU pyKoBOAUTENb obecneydmBaeT KOHTponb 1 koopauHauuio MNMHP
HernocpeACTBEHHO B NpoLEeCcCce BbIMOMHEHUSA MPOrpamMmm UCMbITaHWA Ha aHeprobnoke. MNockonbky
paboTbl BeOyTCH, Kak MpaBuno, KpyrnocyTovHo, coctaB rpynnel OTP gomkeH obecneunBaTtb
BO3MOXHOCTb MPUCYTCTBUS OEXYPHOIO TEXHUYECKOrO PYKOBOAUTENS B K&XA0W CMEHE.

Mpynna OOKyMeHTauuu obecrneyvBaeT  COMNPOBOXAEHWE nycKOHanago4Hown,
3KCnsiyaTauMoHHOM W onepaTUBHOW [[OKyMeHTauum Ha nnowagke AC, odopmneHne w
COMpPOBOXAEHNE OTYETHOW LOOKYMeHTauuu, pas3paboTKy M BbiNyCK UTOroBoro ortdeta. [pynna
nnaHMpoBaHWs NO BblAaBaeMblM €M rpynnor TEXHUYECKOro PyKOBOACTBA WCXOAHbLIM [AaHHbIM

paspabaTbiBaeT rpacukm B CMCTEME YeTbIPEXYPOBHEBOIO MIlaHMpoBaHUs paboT.
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[ TEXHNYECKOE PYKOBOOCTBO MNMHP SHEPIOBJIIOKA ]
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Puc. 2.6. MpuMepHas CTpyKTypHas cxema TEXHUYECKOro pykoBOACTBa BBOAOM 3Heprobrioka B aKcniyaTaumo
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OnepaTMBHOe B3aumopemncreme

Kak npaBuno, onepaTuBHbIM pyKOBOAUTENEM BeAEHUA TEXHOIOMMYECKoro pexuma
6noka, obecnevyeHus yCnOBUA ANSA BbIMNOMHEHUS MYyCKOHaNaAo4YHbIX paboT U MCNbITaHUN
ABMsieTCa 3amectuTenb HadvanbHuka cmeHbl ASC (3HCAC). OnepaTtvBHOe pyKOBOACTBO
NPOM3BOACTBOM MNEPEKMOYEHNA Ha cucTemax M 0BOpyLOBaHWW, BeAEHVME TEXHONOrMYecKoro
pexxmMa OCyLeCTBASAT HavanbHUKN cMeH nogpasgeneHun ASC.

OnepaTMBHOE  TEXHMYECKOE  PYKOBOACTBO  MyCKOHanagoyHbiMn  pabotamu U
NCNbITaHNAMKU cucTeM 1 060pyaoBaHMA OCYLLECTBNSET OEXKYPHbIA TEXHUYECKUA PYKOBOOUTEND.
Ceoun gencteusa OTP koopauHupyeT u cornacosbiBaeT ¢ 3HCAC.

OnepaTtMBHOE TEXHWYECKOE PYKOBOACTBO M KOOpAMHALMS MyCKOHanagouHbIX paboT u
NCNbITAHNN OCHOBLIBAETCSH Ha:

e 3TanHbIx nporpammax NMHP, aTanHbIx U nokanbHbIX rpadpukax MNMHP no otaenbHbIM

HanpaBreHnsMm;

e  MeCHAYHbIX, HefenbHbIX, CYTOYHbIX 3agaHuax Ha npomssogcteo  [MHP,
COCTaBISIEMbIX Ha OCHOBE rpadoMKoB;

e 3agBKax Ha nposedeHve [MHP, cornacoBaHHbIX COOTBETCTBYIOLLMM LEXOM W
YTBEPXKOEHHbIX rMaBHbIM MHXeHepom ASC.

"KypHan 3agaHun Ha npoBegeHve MHP" n "XXypran 3aaBok Ha nposepeHue [MHP"

AOMMKHbI BXOAMTb B COCTaB onepaTUBHOM JOKyMeHTauumn Ha pabovyem mecte 3HCAC.

3adBkKM nogaroTca B nopsagke, ycraHoBrneHHoM Ha ASC.

3asdBka paspeluaeTcs rnaBHbIM UHxeHepoM ADC npu Hanuyuu:

e  aKTa NPUEMKM MOMELLEHNIA BO BPEMEHHYIO SKCMyaTaumio;

e rpukasa 06 yCTaHOBMNEHWSI B MOMELLEHUN CUCTEMbI KCNyaTaUMOHHOIO PeXnma;

e YCNOBWM TOTOBHOCTM 06opyooBaHusi, cucTembl Ans npoBedeHus [MHP B
cooTBeTCTBMM C TpeboBaHuAMKM nporpaMmbl (akta TrOTOBHOCTM 6Grnoka K
06LWwebnoYHbIM UCNBbITAHUAM);

e  cOrfnacoBaHus 3asiBKM LEXOM-BragenbuemM 000pygoBaHus;

e  corflacoBaHusa ¢ TexHuyeckum pykosogutenem MNHP;

B 3asBke 4OSMKHO ObITb yKasaHo:

®  HaumeHOBaHMe o0bopyaoBaHUS UMN CUCTEMBI;

e  OTBETCTBEHHbIA UCMOMHUTEND;

e  PErucTpauMoOHHbIA HOMEP MporpamMMbl, MYHKTbl MpOrpamMmbl, MO KOTOPOW
nposoanTcsa paboTa;

e [Jarta v Bpems npoBeaeHus paboThl;

e  cornacoBaHue cooTBeTCTBYHOLWMUM Lexom ASC.

OTBETCTBEHHOCTb 3a MOArOTOBKY CUCTEM M 0DOPYAOBAHUA K UCMLITAHUAM, NPOBEAEHNe

BCEX onepaTtnuBHbIX nepeKnroquvuZ Ha cucrtemax un o6opyn03aHv|M B X0[4€ UCMbITaHUN COrnacHo
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COOTBETCTBYIOLWMM paboyMm nporpaMmamM W UHCTPYKUMAM MO 3KChfyaTtaumm HeceT
onepaTuMBHbI nepcoHan nogpasgeneHnn AJ3C, Bedywmin aKCnayaTauuio U TEXHUYECKoe
obcnyxumBaHve aaHHoOM cuctembl. [llogrotoBka cuctem M 0BOpPyAOBaHUA K UCNbITAHUAM
OCYLLECTBMAETCA Ha OCHOBAHMM CYyTOYHOTO 3aZiaHns Unn 3asiBKK.

OTP ocywecTtBnsieT CBOM YHKUMM NO OnepaTMBHOMY TEXHUYECKOMY PYKOBOACTBY
nyTeM KOHTPOMS MO MECTy peanbHOro COCTOSIHUS CUCTEM U 00OpyAoOBaHWSA, Bbloaudn
KOHCYNbTaLMOHHO-TeXHUYeckux pekomeHgauun 3HCAC:

e Ha BbINOSIHEHME Ornepaunuin nNo noarotoke u nposeaexuto NMHP B cooTBeTCcTBUMM C

nporpaMmmamu;

e  Ha NomnosiHeHMe 3anacoB TEXHONOIMMYECKUX cpes;

e 0o4ayvy HanpsPKeHUs;

e obecneyeHune GesonacHbIX yCrnoBui Tpyaa.

JOTP HeceT OTBETCTBEHHOCTb:

e 32 T[MpaBWbHYW OpraHn3aumilo BbINOMIHEHMST MYCKOHaNado4YHbIX paboT Ha
9Heprobroke BO BpeEMS CBOEro AeXypCTBa;

e 3a obGecneyeHune (4epe3 onepatuBHbI nepcoHan A3C) co3gaHus HeoBXOAMMbIX
YCNOBUIA N TEXHONOMMYECKOro pexmma paboTbl cuctem n obopyaoBaHusa 6noka ans
BbinonHeHua NHP cornacHo nporpaMmmam 1 3agaHuio;

e 32 NPaBWIbHOCTb, MOSIHOTY U CBOEBPEMEHHOCTb BblAayn OnepaTUBHO-TEXHUYECKNX
yKasaHui, KOHCYNbTauun 1 pekomeHgaunin onepatmsHomy nepcoHany ASC.

OnepaTtumeHbIn nepcoHan AQC HeceT OTBETCTBEHHOCTb:

e 32 CBOEBpPEMEHHOE W TMOfHOEe BbINOIHEHME oOfnepauuMi no MOArOTOBKE W
NpOBEeAEeHMI0 NCMbITaHUA COrMacHo 3asiBkaM, 3agaHunsaMm, rpadukam, nporpamMmmam;

e 32 nopaepxaHue TEeXHONOrMYeckoro pexmma paboTtbl cuctem n obopygoBaHuS B
COOTBETCTBMM C 3KCMyaTaUUOHHBIMUA  UHCTPyKUMsiMn, nporpammamu [MHP  n
TEXHUYECKMMU yKa3aHMaMM, BbiaaBaeMbiMu ATP nnm TeXHMYecknm pykoBoaAUTENEM
ncnoitaHun (TPW);

e 32 NPaBUITbHOCTb BLINOSIHEHMS ONEpPaTUBHbLIX NEPEeKNoYeHnn Ha obopyaoBaHUM U
cuctemax bnoka;

e 3a obecneyeHue ycrnosur 6Ge3onacHOro BbINOMHEHMS PabOT Mpu MNOArOTOBKE W
NpoBeaeHNN UCMbITaHWN.

OnepaTuBHbIN NepcoHan MOXET He COornacoBbiBaTb CBOM AEWCTBUS C TEXHUYECKUM
pyKOBOOUTENEM UCMbITAHWI, @ Takke NPeKpaTUTb BbINOMIHEHWE UCMbITAHWUIA, €CN Co3aaBLIaACca
cuTyaums yrpoxaet 6e30macHOCTM nepcoHana unv BbIXO4y M3 CTpoa obopyaoBaHus w/unu
HapywatTca TpeboBaHMs nporpaMmbl UMM WHCTPYKUMA NO akcnnyatauun. O npekpalweHun
BbiNOnHeHus pabot, ucnbitaHn 3HCAC poknagbiBaeT rnaBHOMY WHxeHepy AJ3C (unu

3aMeCTUTento rmaBHOro |/|H>KeHepa), CTaBWUT B N3BECTHOCTb TEXHUYECKOIo pykosoguTena MHP.
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[na noaroToBkM M NpoBedeHUs UCMbITaHUA OTAENbHOW CUCTEMbl UK obopyaoBaHUS
TexHuyeckun pykosoautens [MHP HasHayaeT TexHuMyecKoro pykoBOAWUTENS WCMbITAHUA U
onpeenseT cocTas rpynmbl, BbINOMHALWEN UCTIbITAHUSA.

TexHn4yeckun pykoBoAUTEmNb UCMbITAHUA OTBEYaeT 3a CBOEBPEMEHHYI0 nogadvy 3asiBKu
Ha nposegeHune [MHP, opraHusauunio NOAroToBKM W KayeCTBEHHOE BbINOMIHEHWE WCMbITaHUN
cornacHo pabodern nporpamme M CyTOYHOrO 3adaHus B YCTAHOBMEHHbIE CPOKW, a Takke 3a
odhopmMIieHne OTYETHOM JOKYMEHTaUUN Mo pesynbTtartamM UCMbITaHUN.

Mepen Havyanom mucnbitTaHnin TP NpoBOAUT MHCTPYKTaX nepcoHarny, y4acTBylowemMy B
ucnoiTaHnAx. B npouecce WHCTPyKTaXka MPOBEPSIETCA 3HaHMe MporpamMmmbl  y4acTHUKaMM
NCNbITaHUIN, AEUCTBME KaXXOOro y4acTHMKa B npouecce paboT 1 B Criydyae HapyLlleHUs pexuma
NI BO3HUKHOBEHUS aBapuUMHON CUTyaL .

TexHUYeCKMn pyKoBOAUTESb UCMbITAHUW UMEET NpPaBo:

e 00paTUTbCH K OEXYPHOMY TEXHUYECKOMY PYKOBOAWUTEM C npearioxeHnem ob
M3MEHeHMM XoAda WCMbiTaHUA B npegenax paboven nporpammbl U CYTOYHOIO
3apaHus;

e yKasaTb O HeobXoOMMOCTM MpeKpalleHUs UCMbITaHUWA, €Crivu He BbIMONHATCH
yCrnoBuS NpoBeAeHUs UCNbITaHUWA, C HeMedneHHbiM yBegomnennem [OTP,
3HCAC;

e obpawartbCca K AeXYPHOMY TEXHUYECKOMY PYKOBOOUTEM ANA BblAENeHus, B
cnyyae Heo6xoaAMMOCTK, ONOMHUTENBHOrO NepcoHana.

Bce pedekTbl, BbisiBNEeHHble B nNpouecce npoBeAeHUs MNPOMbIBOK (NPOAyBOK),
rMOpPaBIIMYECKUX UCMbITaHUA, WHOUBMAYyanNbHOro onpoboBaHMs cuctem wn 0BopyadoBaHUS,
YCTPaHSATCA MOHTaXHbIMU OpraHusaumsMy (BbINOMHABLWIMMK paboTbl MO JAHHOW cUCTEME).
HedbexTbl N0 apmaTtype 1 060pyAOBaHNIO YCTPAHAKTCA PEMOHTHLIM nepcoHanom AJC.

lMocne 3aBeplieHUA UCMbITAHUA WKW OKOHYaHUS OnpeaeneHHOM MNyCcKo-Hanago4YHoOW
paboTbl Ha oTaenbHoM o60pyAOBaHMM WAM CUCTEME WX OKOHYaHMe W pes3ynbTaThbl
ochopmMnATCA B ABa aTana:

- Ha MNepBOM 3Tane TEXHWYECKUA PYKOBOAWUTENb WUCMNbITAHUMW cpasy >Xe nocne
3aBEPLUEHNS WUCMNbITAHUSA WM OKOHYaHUS OMpenerieHHOW MYyCKO-HanagoyHon paboTbl
Aenaet 3anucb 06 OKOHYaHWUM BbINOMHEHUs paboTkl (UcnbiTaHWs) B "XKypHane 3agaHun Ha
nposegeHne [MHP", ¢ ykaszaHMeM nomnyyvyeHHbIX npeaBapuTeNnbHbIX pPe3ynbTaTtoB W
BbiABNeHHbIX AedektoB. [lepcoHan KJIH A3C 3akpbiBaeT 3asBKy, QuKcupyet
BblsiBNeHHble AedekTbl B "XKypHane aedekTtos";

- Ha BTOPOM 3Tarne TEXHUYECKUA PYKOBOAMUTESb UCMbITaHUA COCTaBNAeT NpOTOKON
(akT) O BbINOMHEHHOW paboTe, MCMbITaHMK, NMOCMNEe YEero COrnacoBbIiBaET, YTBEPXAAET U

PErnCTpMpyeT ero B yCTaHOBIIEHHOM NOpsiaKe.
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Mo 3ameyaHuaM, BbIFBMAEHHbIM B Mpouecce WCMbiTaHUA unuM peasynbTatam, He
YOOBNETBOPAIOLLNM KPUTEPUAM UCMbLITAHUKW, MyCKOHanagoyHas opraHvsaums, npoBoAuBLIAS
ncnbiTaHus, paspabatbiBaeT MEPONPUATHSA MO UX YCTPAHEHMIO M YTBEPXKAAET MX Yy 3aKkasduka.

Mo okoH4YyaHuu kaxpgoro atana MNHP TexHuyeckun pykosoauTens MNHP odopmnaeTt akt

00 okOH4aHuKM paboT Ha aTane.

FeHepanbHbIN NOAPAA HA NYCKOHaNago4YHble paboTbl

lMyckoHanagoyHble paboTbl BbIMOMHAKTCA Ha LOrOBOPHOWM OCHOBE B COOTBETCTBMM C
KOOPAMHAUNOHHBIM NfiaHOM BBoAa 6noka B akcnnyataumio. PaboTbl MOryT BbINOMAHATLCA Nnbo
no QoroBopam, 3aknovaeMbiM agmuHucTpaumen ASC ¢ nogpsaHbiMyU opraHm3aunamn, nmbo
No [OroBOpy reHepanbHOro noAapsida, 3aknwyaemomy  agmuHuctpaumen AC  co
crneumanM3aMpoBaHHOW OpraHusaumei — reHeparnbHbiM  noapsigunkoMm. [pu  Hanuumm
reHepansHoro nogpsga Ha NMHP TtexHunuyeckoe pykosoacTtso MNMHP, kak npaBuno, BbiNOMHAETCS
leHnogpsgumMkom, npu 3ToM paboTbl MO  reHnoapsgy W TEXHUYECKOMY PYyKOBOACTBY
COBMeELLaloTCA.

B cBsI3M C BO3HMKAWOLWMMK MPU OLEHKe paboT pasHornacuaMu criegyeT pasnumyatb
cogepxaHne TEXHUYECKOro PYKOBOACTBA M BbINONMHEHUS PyHKLUNI reHepanbHOro noapsiayvmka.

B 06bem paboT no reHnoapsiay MOXXHO OTHECTU:

- COCTaBJlIEHNE KOOPAMHALUMOHHOrO NnaHa obcnegoBaHns, Nogbop NCNOSNTHUTENEN;

- poroBopHas paboTa;

- CMeTHO-AOoroBopHas paboTa;

- KoopauHaums paboT cybnoapsaHbIX OpraHu3auni;

- odhopmneHne coadn-npMeMKM BbINOJTHEHHbIX paboT.

Ob6bemamu ycnyr, OKasblBaeMbIX [EHNOAPSAYMKOM, SABMSIOTCA agMUHUCTPATUBHO-
XO3SMCTBEHHbIE pacxodbl reHnogpsayvMka, CBsi3aHHble C  obecnevyeHMemM  TeXHUYECKOoM
AOKYMeHTaLuuMen, npuemkon oT cybnogpsguvka v coaden 3aka3uvuky paboT, BbINOMHSAEMbIX
cybnoapsiaunMKom, ocyLecTBNEeHNE MEPONPUATUIA MO TEXHMKE Be30MacHOCTM 1 oxpaHe Tpyaa, U
T.4. Pasvep otunmcneHun reHnogpsauMKy ycTaHaBnvMBaeTCs CTOpOHamMuM B [AOroBope B
3aBMCUMOCTU OT BMAOB 1 00bemMa yCcnyr, okasbiBaeMblX reHNOAPSAYNKOM.

OcHoBHOE cofepxaHue reHepanbHoro nogpsna Ha nposegeHve MNHP npueegeHo npwm

paccMOTPEHMM HOPMATMBHOTO peryrnvMpoBaHMe NpoLecca BBOAA B SKCNyaTaLuio.
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3.2. CyTb 1 TpeboBaHM1A KynbTypbl 6€30nacHocTU npu akcnnyatauum A3C

B pokymeHte MAIATO INSAG-4 «KynbTypa G6e3onacHoCTM» noayYepKMBaeTcs
HeobxoanmocTb opmupoBaHuss y nepcoHana ASC He MmexaHu4eckoz20, a OCO3HaHHOZ20,
HauerneHHo20 Ha be3onacHoCmb MbIWEHUSS W CneaoBaHua TpeboBaHMAM HOPMAaTUBHOM
AOKymeHTaumn. B 1o xe Bpems ogHonm H[ HepoctaToyHO ANns MOSIHOrO BOCNPUATMSA BCEX
acnekToB 6e30nacHOCTMW.

KynbTypa 6e3onacHOCTM — KBanuduKaLMoHHAs N Ncuxosiornyeckas nogrotToBreHHOCTb
BCEX Nuu, Npu KoToponm obecneyeHme GesonacHoctn AC ABNSETCS MPUOPUTETHON LIENbIO U
BHYTPEHHENn noTpebHOCTbIO, MpMBOASAWEN K CaMOCO3HaHUIO OTBETCTBEHHOCTM U K
CaMOKOHTPOI0 Mpu BbINONIHEHUN BCeX paboT, BNMSOWMX Ha 6e30nacHOCTb.

KynbTypa 6e30nacHOCTU CTPOUTCHA B OCHOBHOM M3 [iBYX KOMMNOHEHTOB:

— €O30aHuM M NpPaBUNIBHOM  (PYHKUMOHMPOBAHUN  MEpPapXU4eCcKonM  CTPYKTYpbl
yrnpaBneHnsi C YeTKMM pacnpegeneHnem 4onu npas n OTBETCTBEHHOCTH;

— HeobXoOMMOM CUCTEMOW OTBETHbIX peakuuh Ha BO3HMKaowme npobnemsl
obecne4veHunsa 6e3onacHOCTL.

[na Bcero nepcoHana W pasfnuyHbIX BWOOB LEATENbHOCTM MNOHATUE KyNbTypbl
6e30MacHOCTM COCTOUT U3 CreayLmMX 3NIEMEHTOB:

3HAHNUA N KOMNETEHTHOCTb, obecneynBaemMble MNOATOTOBKOM KaApOB WM MOArOTOBKOW
KauyeCTBEHHbIX 3KCNITyaTauNOHHbIX MHCTPYKLUWNA;

npuBepXXeHHOCTb 6e3onacHocTu, cTaeslan 6esonacHocTb AC, Kak XM3HEHHO BaXkHOe
Aeno;

MOTMBALMIO OCO3HaHWUS BaXHOCTM GesonacHoctn AC nocpeacTBOM AENCTBEHHbIX
METOOOB pPYKOBOACTBA, CO34aHMS CUCTEMbl MOOLLUPEHMA W HaKa3aHWW, co3gaHuMe Mno3nummn
OTAEeNbHbIX NNL, OTBETCTBEHHbIX 3a 6e3onacHocTb AC;

HaA30p, BKNHOYAKOLWMA CUCTEMY PEBU3UIN N SKCNEPTUS;

rOTOBHOCTb pearnpoBaTb Ha KPUTMYECKYO MO3NLNI0 OTAEMNbHbIX NNL;

OTBETCTBEHHOCTb 4epe3 (hopManvM3oBaHHOE OMMCaHMEe OOSPKHOCTHbIX OBsi3aHHOCTEN U
NMOHMMaHue OTAENbHbIX NNL, CBOUX NpaB, 0693aHHOCTEN N OTBETCTBEHHOCTH.

KnsHeHHbn uukn AC, HaumHasi C NPOEKTUPOBaHMS W 3aKkaH4yMBasi CHATUEM C
aKcnnyataumm, NpoHU3aH AeATenbHOCTbI, HamnpaBfieHHOW Ha obecnedyeHne 6Ge3onacHoCTH,
npuyem s KaXkgoro atana xapaktepeH cBon Habop 3agad.

OcHOBHbIM [OKYMEHTOM, oO6ocHoBbIBalOWMM 6e3onacHocte PY wn AC, saBnsetca
paspabaTbiBaemoe B cocTaBe npoekta «TexHuveckoe obocHoBaHne 6esonacHocTn» (TOB PY un
TOB AC). OcHOBHbIM AOKyMeHTOM, onpegenswowmum 6e3onacHyto akcnnyatauuio ASC,

aBnaeTcs « TexHonornyeckun pernameHT 6e3onacHon akcnnyatauumn aHeprobnoka AC».
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3.3. O6ecne4yeHne 6e3onacHOCTM Npu BBOAE B IKCNNyaTaLuro

Ha otane BBoga B SKCnyatTauMw pewarnTca 3adadn B ABYX HanpablieHUAX

obecneyeHns 6e3onacHoCTU:

3apavyamm obecneveHna ©GesonacHocTn Oyaywien NPOMbILINEHHOW 3KCnnyaTaumm
3Heprobnoka  SABNAKTCA  BCceoObemmnoWMe M KaA4yeCTBEHHble  Hamagka MU
PyHKUMOHAmNbHbIE UCMbITAHUS CMOHTUPOBaHHOrO 06opyaoBaHMA M CUCTEM C LEMbio
NoATBEPXKOEHNA WX COOTBETCTBUSA TpeboBaHMAM MpoeKkTa, BKMAYasd YCTpaHeHue
OBHapy>XeHHbIX ~ HecCoOoTBEeTCTBUA W ONTMMM3ALMIO  YCMOBWUWA  3KCnyaTauum
000pyaoBaHNA N COOPYXKEHWI;

BesonacHocTb paboT HenocpeacTBEHHO B npouecce BBOAA B 3KChfyaTauumio
obecneynBaeTca cobniogeHnem OeWCTBYIOWMX MNpaBuil M HOPM  TEXHUYECKOW,
NoXKapHOW, pagnaunoHHON N sigepHon Ge3onacHoCTU, a Takke OU3NYECKOW 3alLmUTomn

06bEKTOB 3HEpProbioka 1 NPoTUBOaBaPUIAHBIMU MEPONPUATUSMU.

TexHun4yeckas 6e3onacHoOCTb

Meponpusatnss no obecnevyeHnMo TexHW4eckon 6e3onacHocTM paboT npu BBOOE B

aKcnnyatauntio gOJPKHbl BKIMTKOYaTb:

pa3paboTky M BbINOMHEHWE Trpadmka NPOM3BOACTBA COBMELLEHHbIX paboT wu
onpeaeneHne Komnnekca MeponpuaTui No TexHNke 6€30nNacHOCTY;

BBEAEHNE 30H IKCMNyaTauMOHHOIO pexuma, BKMYas Nopsaok BBeAeHWUs U cnocobbl
OMOBELLEHNSI O BBEAEHUN 30H;

pa3paboTKy NepeyHs NyckoHanago4vHbIX paboT, BbINOMHAEMbIX MO HapsaaMm;
cobntogeHre nopsiaka nonyveHus paspelleHuss Ha BbinonHeHne MNHP Ha cuctemax m
obopyaoBaHMM B COOTBETCTBME C rpadMkamm BbINONTHEHUS paboT;

Mepbl N0 obecneyeHuto 6e3onacHOCTM paboT, BLINOMHAEMBLIX B repMooObEMe Onoka
AC;

Mepbl No obecneyeHnto 6e30nNacHOCTM NPW SKCMyaTaumm y3noB pasneneHns BbICOKOro
N HWU3KOrO AaBIEHNI TEXHONMOMMYECKNX CUCTEM, CBA3AHHBIX C 1-M KOHTYpoMm 6noka AC;
cobnogeHre nopsiaka KOHTPOMS M Ha3Ha4YeHUs NUL, OTBETCTBEHHbIX 3a BbIMOSHEHUE

npasun n MeponpusaTuin no obecneveHunio 6esonacHoctTn Ha 6rioke AC.

Ha Bcex aTanax BBOAa B 3KCnnyatauumio Heobxogmmo yaenatb ocoboe BHMMaHue

TOYHOWN OLEHKe JKCnNyatTauMoHHOro COCToAHUA CUCTEM C Lenblo yBeOOMIIeHUA nepcoHana o

nobon noTeHuManbHOM OnacHOCTM. OTO KacaeTcsd npouecca npuBegeHus obopyaoBaHus B

AencTBne C MNOMOLLbID MHEBMAaTUYECKOro, rmapaBriMy4eckoro uin 3riekTpn4eckoro rnpueoaa

n/vnu nogayn OaBMEHMS HA CUCTEMbI C MOMOLLbIO CXKaToro rasa, BoOAbl, napa unn p,pyr0|7|

cpenpl.

I'Ile 3TOM Heobxoaumo y4nuTbiBaTb BO3MOXHOCTb NpuUcoednHEeHnAa K cucrtemam

BpeMeHHoro obopyaoBaHus.
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Mo mepe caaum o6bekToB, 060pyaoBaHMS U cuctem 6noka n obLLECTAHLMOHHBLIX CUCTEM
ANA npoBefeHus MycKoHanafdoyHblXx paboT M B aKcnnyatauuio, Heobxooumo BbIOENATb
cneumanbHble 30Hbl NOMELLEHWI, 30aHNA 1 COOPYXXEHMI NO CrieayowmnmM npusHakam:

crneundunyeckne Mepbl 6e30MacHOCTW, KOTOpble [OOSPKEeH BbIMOSMHATE MepcoHan,
paboTarLui B 3TUX 30HaX;

Ba)XXHOCTb Ans 6e3onacHocTn o6opyaoBaHMs JAHHOW 30HbI;

LeHHOCTb 060pya0BaHMA LAHHOW 30HbI.

Mpn aTOM HEOBGXO0AMMO BbIAENUTL KaK MUHUMYM:

30HYy KOHTPONMMpPYEMOro docTyna (30Ha C  MOTEHUManbHOM  BO3MOXHOCTbIO
PaanoaKTUBHOIO 3arpsi3HEHUs);

30HY pPacnosioXeHNs ANEKTPOTEXHNYECKOro 06opyaoBaHuUs;

MaLUWHHbIW 3arT;

ONOYHLIN 1 PE3EPBHBIN LWMTbI YIIPABIEHUS.

OpraHn3aumoHHbIMN U TEXHUYECKUMN MepaMn Heobxoammo obecrneydnTb orpaHnyvyeHune
AOCTyna B 3TW 30HbI 1L, HE BbIMOSNHALWMX paboTbl B AaHHbBIX 30HaxX, U OXpaHy CUCTEM U
o6opyaoBaHus C Lenbio NpeaoTBpaLLeHns NX Cry4anHoro NoBpeXaeHus:.

lNocne npMemMku NOMELLEHNIA, 30aHUIN, COOPYKEHUI B IKCMyaTaunio, TEXHONOMMYECKoro
obopyanoBaHus - ONA KOMMSEKCHOro onpoboBaHusA, anekTpoTexHU4Yeckoro obopyaoBaHus u
CUCTEM aBTOMaTM3auuW - nNeped nodadvyen HanpsbkeHus Mno LITaTHOW CXeMe, NpuKasoMm
agMuHucTpaTtuBHoro pykosoactea AC B HUX JOMmKeH ObiTb BBEAEH IKCMyaTaUMOHHbIA PEXUM.
Mpn HEeO6X04MMOCTM SKCMNyaTaLMOHHbIA PEXMM MOXET ObiTb BBEAEH U paHee.

ObcnyxuBaHne obopyaoBaHMs W BCe oOnepaTMBHblE NEPEKOYEHUST  OOSMKHbI
BbINOMNHATLCA TONbKO 3KCNyaTauMoHHbIM nepcoHanoM AC B COOTBETCTBUM C MHCTPYKLMAMW MO
aKcnnyataumu, nporpaMmamm n npoueaypamMmm UcnbiTaHUN.

AOMUHUCTpaTMBHOE  pykoBoacTBo AC  [OOMKHO  YCTAHOBUTbL  30HY  [ENCTBUSA
3KCMyaTauMoOHHOIO pexmma U MNpUHATb Heobxoaumble OpraHM3auMoOHHbIE U TeXHUYeckue
Mepbl, MCKI4YaKLWwme BO3MOXHOCTb HECaHKLUMOHMPOBAHHOIMO MPOBEAEHUSI CTPOUTENBHO-
MOHTaXHbIX U NyCKOHaNago4HbIx pabor.

Mpn HeobGXxoAMMOCTM NPOBEAEHUS AOMOMHUTENbHbLIX CTPOUTENbHO-MOHTaXHbIX paborT,
paboTbl NO KOMMMEKCHOMY OnNpo60oBaHMIO B 30HE 3KCMMyaTauMOHHOIO pexumMa OOSDKHbl ObiTb
npekpaLleHbl, a cucTeMbl U 0bopyadoBaHWe npuBedeHbl B 6e3onacHoe coctosHue. [donyck
nepcoHana CTPOUTENbHO-MOHTaXHbIX OpraHu3auMi U B 3TOM Cryvyae OCYLIeCTBMASEeTCA no
Hapsi4aM-gonyckam, BblAaBaeMblM nepcoHanomMm agMmuHuctpaumm AC.

BesonacHocTb BbINONHEHMA paboT Npu Hanagke, UCMbITAHWUSX, PEBU3UM U PEMOHTE
TennomMmexaHumdeckoro obopygoBaHust aHeprobrnoka AC pomkHa 6ObiTb obecneyeHa B
cooTtBeTCcTBMM C «[lpaBrnamm TexXHUKM 6e30MacHOCTM Npu IKCnyaTaummn TensioMexaHn4eckoro

obopynoBaHua anekTpocTaHuuin n Tennosbix ceten» PL.34.03.201-97.
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BesonacHOCTb BbLINOMHEHMS pPaboOT Ha  3AMEKTPOTEXHUMYECKOM 06OopyaoBaHUM W
o6opygoBaHun ACY Tl pgomkHa ObiTb oGecnieveHa B cooTBETCTBUM C «MexoTpacneBbimu
npasunamMu no oxpaHe Tpyaa (npasuna 6e3onacHOCTW) NpW aKCNyaTauum areKTpoyCTaHOBOK»
NMoT PM-016-2001, PA 153-34.0-03.150-00.

MoxapHasa 6e3onacHoOCTb

OCHOBHbBIM PYKOBOASALLMM LOKYMEHTOM MO o6ecneyeHunto noxapHon 6e3onacHoCTn npu
BBOAe aHeprobnoka AC B akcnnyatauuio aesnswoTcsa [NpaBuna noxapHon ©6e30nacHoOCTU npu
aKcnnyataumm atomHbix ctaHumny (MNMNB-AC-95).

Mpu Npon3BoACTBE CTPOUTENBHO-MOHTaXHbIX PpaboT aAMUHUCTPATMBHBLIM PYKOBOLACTBOM
AC, cTponTenbHbIMM U MOHTaXHbIMW OpraHM3aunaMmn omkeH 6biTb obecneveH onepexaroLmmn
MOHTaX 1 BBOZA B 3KCMIyaTaL o CUCTEM MOXKAPOTYLLEHUS.

[o Havana npoknagkn kabenss B nomeweHusix kabenbHoro xossanctea 6Groka AC
AOMKeH ObiTb BbINOMHEH MOHTaX, Hanaaka u BBoA B paboTy CUCTEM MOXapHOW CUrHanNM3aumm um
CUCTEMbI aBTOMATUYECKOrO NOXaPOTYLLUEHUS.

lMepen NocTaHOBKOW NoA HanpsikeHue CUCTEMbl NoTpebuTenen coBCTBEHHbIX HYXA Ha
3Heprobnoke A0MKHbI ObITb BbINOMHEHbI cneayroLmne paboTbi:

e CUCTEMbl MNOXapPOTyLIEHNA BBeAeHbl B paboTy no cxeme AUCTaAHUMOHHOIO

ynpaeneHus;

e MpoBefeHO pasferneHne KabemnbHbIX MOTOKOB C MOCMNEAYLWUM  YNIOTHEHMEM

kKabenbHbIX MPOXOA0K FrEPMETU3MPYIOLLMM COCTABOM;

e BbIMOJTHEHbI OTHECTOMKMNE Nosica B kabenbHbIX kopobax;

e obecneyeHO nNOKpbITME KabenbHbIX Tpacc (B MecCTax YyKasaHHbIX B MpOEKTe)

OrHe3aLMTHbIM COCTaBOM;

e omeLLeHns obopyaoBaHbl NEPBUYHBIMIN CPEACTBAMU MOXAPOTYLLEHUS;
B 3a0aHusx n coopyXeHusax OOmMKHbI ObiTb 0003HaYEHbI:

e MyTW 3BaKyaLuu NIOLEN NpY NoXape;

e MecTa pacnofoXeHnsi NEPBUYHbLIX CPEACTB NOXapPOTYLUEHUS;

e 000pynoBaHHbIE MeCTa ANsi KYPEeHUS;

e OBbICOTHbIE OTMETKM 3TaXeN Ha NECTHUYHbIX KreTKax.

[Jo BBoga oaHeprobnoka B akcnnyataumio Ha AC pgomkHa ObiTb B Hanuuuu
OTKOPPEKTUPOBaHHasi, a Npn HeobXOAMMOCTU BHOBb pa3paboTaHa, criegyowas AoKyMeHTaums
no nokapHown 6e3onacHoCTK:

o 00LecTaHUMOHHAA NHCTPYKUKUA No noxapHon 6esonacHoctn AC;

e WHCTPYKUMST O Mepax noxapHon 6e30onacHOCTM B KaXOOM  CTPYKTYPHOM

noapasaenexHmn AC, nponssogsiiem paboTbl N0 BBOAY B 3KCMyaTauuio, PEMOHTY U

JKCcnnyatauumn oGopyuoaava 3Hepro6n0|<a;
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e WHCTPYKUMM NO 3KCnfyaTaumym CTauMOHapHbIX YCTAaHOBOK MOXApOTYyLIEHUs WU
curHanu3auum aHepro6noka;

e MnaHbl NOXapOoTyLLEeHNA 3Heprobnoka;

e oOnepaTuBHbIE KAPTOYKM OCHOBHbIX AEACTBUI NepcoHana npu BO3HMKHOBEHMM NoXapa
Ha aHeprobnoke;

® WHCTPYKUMM O nopsigke opraHusaumm n nposefdeHunss Ha AC CBapoO4HbIX U ApYrnx
OrHeBbIX paboT;

e B rogoBblX U MecsAYHbIX «[1naHax-rpadukax paboTbl C NepcoHanom» LOIMKHO 6bITb
npeaycMOTPEeHO npoBeaeHne NPOTUBOMNOXaPHbLIX TPEHUPOBOK, 0ByYeHre 1 npoBepka
3HaHuWI nepcoHana, paboTatowlero Ha 6rioke, Mmep noxxapHon 6esonacHocTn Ha AC.
Kpome TOro K MOMEHTY Hadana npeAnycKoBbIX HanagoudHblX paboT AOMmKHblI 6biTb

peann3oBaHbl cneayowme TpeboBaHus:

e Ha ADC BBeaeH NPOTUBONOXAPHbLINA PEXUM;

e M3aaHbl NPUKasbl O NOPSAKE NPOBELEHUS OrHEBbIX PaboT, O Ha3Ha4YeHMM Ny,
OTBETCTBEHHbIX 32 NoXapHyto 6e30NacHOCTb;

e paboune mecTa onepaTMBHOrO NEpcoHana yKoMmniekToBaHbl HEO6X0AMMOM
AOKyMeHTaumen no noxapHomn 6e3onacHocTy;

e MpXCBOEHAa M BbINOMIHEHA MAapKMPOBKa NPOU3BOACTBEHHbLIX MOMELLEHUI NO
KaTeropmsiMm nNoXxapHom OnacHocCTw;

e npoBefeHo obyyeHne OexypHoOro nepcoHana paborte B 3aabIMNeHHON aTMOCEpE;

e npoBefeHo obyvyeHne NoxXapHoON KOMaHAbl NOXapHOM YacTu.

PagnaunoHHana 6e3onacHoOCTb

PagmaumoHHas 6esonacHocte AC npu BBoge dHeprobrnoka B 3KCnnyataumio
obecneynBaeTca nogaepXXaHMeM HOpMarnbHOM 3KchfyaTtaumMmM cuctem, obecnedmBaroLLnx
pagnaumoHHyto 6e30nacHOCTb M padvauMOHHbIA  KOHTPONb, a Takke OCyLeCcTBNEHNEM
KOMMMeKkca TeXHUYECKUX W OpraHu3aumMOHHbIX Mep, PpernameHTUpyeMbiX AeNCTBYOLWMMMU
HOPMAaTMBHbLIMW [OKYMEHTaMW, yCTaHaBMAMBaKOLWMMKU NpaBuna pagnaumoHHon GesonacHocTm
npwv aKcnnyaTaumm aTOMHbIX CTaHLWUNA.

PagnaunoHHaa  6esonacHocTb npu  BBOAE  dHeprobnoka B JKcnnyatauuio
pernameHTupyetcss «OCHOBHbIMW CaHUTapHbIMW npaBunamy obecneyeHnss pagvalMoHHOM
6esonacHoctn» (OCIMOPB-99), «Hopmamu pagmaumoHHon GesonacHoctn»  (HPB-99),
«CaHuTapHbIMM NpaBMnaMm NPOEKTUPOBAHMS U 3KCNNyaTaumm atoMHbix ctaHumi» (CIMN AC-99),
«lMpaBunamun pagnaunoHHon 6e30nNacHOCTU Npu 3KChyaTaumm atoMHbix ctaHuuny (MPB AC-
99), a Takke «HCTpyKUMen No paguauynoHHom 6esonacHocT Ha AC».

[MonoxeHna HopMaTUBHBIX LJOKYMEHTOB MO pagnaumoHHON 6e30nacHOCTN HanpaBfieHbl

Ha BbIMOJIHEHNE OCHOBHbIX MPUHLINMOB pa,EI,VIaLI,VIOHHOVI ©es3onacHocTu:
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e  HenpeBblleHMe YCTaHOBNEHHOro OCHOBHOMO 40O30BOr0 Npeaena;

®  VCKMOYEHNe BCAKOro He060CHOBaHHOrO 0bny4eHus;

e  CHWXeHne [03bl 06y4eHns 40 BO3MOXHO HU3KOro ypoBHS (MpuHumn ALARA);

e  MakCMManbHO BO3MOXHOE OrpaHu4yeHne MOCTYMNeHUs PaanoOakTUBHbLIX BELLECTB B

OKpY>KatoLLyto cpeay.

[o 3aBo3a sigepHoro Tonnuea nnowagka AC pomkHa ObiTb obcnegoBaHa C TOYKM
3peHns paguMauuoHHOro BO3AEWCTBUSA Ha OOBLEKTbI OKpYXaloLwen cpedbl U HacerneHue nytem
N3y4eHUs UCXOOHOW paguaunmoHHOM o6CTaHOBKM OO0 3aBO3a S4epHOro ToMmnMBa Ha NMoLaaKy
A3C wn onpegeneHna [O030BbIX Harpysok Ha HacerneHue 3a c4yeT (poHa ecTeCTBEHHOro
NOHU3NPYIOLLLErO U3MYyYEeHNSa BO3ayXa, BOObl, 3€MIN, a Takke KOCMUYECKOro U3NyYeHus.

Ana AC pomkHbl OblTb OpraHuM3oBaHbl CaHUTApPHO-3aWMTHaAs 30Ha W 30Ha
HabnogeHnsa. Paamepbl 3TUX 30H YyCTaHaBNuBalTCa paspabortyumkom npoekta A3C no
COrnacoBaHuio ¢ opraHamu Hag3opa M MeECTHbIMW OpraHamm BRnacTMu.

B nepuwop npoBeaeHnst Hanago4HbIX paboT, CBsA3aHHbIX C UCNONIb30BaHNEM UCTOYHMKOB
WNOHM3MPYIOLLLErO M3My4YyeHns, HeobxoaMMo opraHu3oBaTb paboTy cUCTEMbl paanaumMOHHOrO
KOHTPONSA MnepcoHana W HaceneHust B CaHWTapHO-3alMTHOM 30HEe, 30He HabnioaeHuss u Ha
TeppuTopmMm npombiwneHHon nnowaakm AC. Cuctema pagnaumoHHOrO KOHTPOMS LOMKHAa
obecrneynBaTb oOnepaTtMBHOE MonyyYyeHne un o006paboTKy wHdopMauMm O pagnaumoHHON
o6cTaHoBke Ha AQC 1 B OKpy>KatoLLLEN cpeae.

TexHn4yeckne cpefcTBa CUCTEMbI paaMaLMOHHOIO KOHTPONSA LOMKHbI obGecnevmBaTtb
OCYLLECTBIIEHUNE CrieayoLwmnx BUA0B KOHTPONS:

e  pagVaUMOHHLIN AO3UMETPUYECKUI KOHTPOMb;

e  pagVauUMOHHLIN TEXHOMOMMYECKUI KOHTPOSb;

e  paaVauUMOHHbBIV KOHTPOMb NOMELLEHMI U NMPOMMNOLAOKN;

e  paavauMOHHbIA KOHTPOSb 3a HEpacnpoCTpaHEeHMEM PagVNoaKTUBHbBIX 3arpa3HEHUN;

e  paaMauMOHHbIV KOHTPOMb OKpYXatoLen cpeapbl.

3aB03 ggepHOro  TonnMBa  Ha  9Heprobrniok  AC  paspelsaetcda  opraHamu
[ocynapcTBEHHOrO Hagsopa nocre  LOCTMKEHUA TOTOBHOCTM K BbIMOSIHEHWKO  MNNIAHOB
MEeponpuaATUA NO 3alMTe nepcoHana M HaceneHus B criydae aBapum Ha AC, BKnovas
FOTOBHOCTb OCHOBHbIX W AyOnupyroLmnx cpeacts CBA3M M onoselleHus. [1o 3aBo3a s4epHoro
Tonnmea Ha AC nepcoHan 3sHeprobrnoka JomKeH NponTu obydeHue M NPoBEpPKYy 3HaHUW no
npasunam paguaunoHHon 6e3o0nacHoCTu.

3a mecsay OO0 nepBOW 3arpyskm S4epHOro TONMMBaA B peakTop, aAMUHUCTPATMBHbBIM
pykoBoactBomM AC AomkHbl ObiTb BbINOMHEHLI HEOH6XOANUMbIE OPraHM3aLNOHHbBIE U TEXHUYECKNE
MeponpUATUSA MO pasgeneHnto NOMELEHNA, 34aHNUIN U COOPY>KEHUIN BBOOUMOTO B 3KCMyaTaumio

6noka AC Ha aBe 30Hbl:
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e 30HY KOHTPONMPYeMoro 4OCTyna, B KOTOPOW BO3MOXHO BO3AENCTBME pagnaLUMOHHbIX

¢aKTopoB;

e 30HY cBOOOAHOrO pexuma, rae npakTM4eckn UCKNoYaeTcs BO3LENCTBUE Ha NepcoHan

pagnaumoHHbIX aKkToOpoB.

lMomeLLeHNsa 30HbI KOHTPONMPYEMOro OOCTYNa AOMKHbI pasaendaTbea Ha:

e HeobcnyxvMBaemble NOMELLEHWS;

* Mepuoamnyeckn obcnyxxmBaemble NOMELLEHNS;

® OMeLLEeHNS NOCTOSAHHOro NpebbiBaHNS NepcoHana.

B3anmHas nsonaums nomelleHuMn 30H U NOMELLEHUA BHYTPU 30Hbl KOHTPONMPYEMOro
AocTyna AgofmkHa obecneyunBaTbCA NPOEKTHLIMU PELLEHUAMU, B TOM YUCIIE BEHTUMALNOHHBIMU U
CaHUTapPHO-ObITOBLIMX  YCTPONCTBAMW, CTAUMOHAPHbIMA W BPEMEHHbIMW  CaHUTapHbIMK
LLHO3aMMU.

Bxog B KOMMNMEKC MNOMELLEHMI 30Hbl KOHTPONMMPYEeMOro [n[ocTyna AofmkeH ObiTb
OpraHn3oBaH Yepes CaHUTapHbIe NPOMNYCKHMKN C 06a3aTenbHbIM NepeogeBaHmemM nepcoHana.

Bca nHgopmauusa o pagnaumoHHon obctaHoBke Ha AC, B CaHUTapHO-3aLLUUTHOM 30HE U
30He HabniogeHuss AC, a Takke nokasaTenu pagmaunoHHoln 6esonacHocT AC OOMKHbI ObiTh
OTKPbITBIMW U JOCTYNHbIMKU BCeMy nepcoHany AC, npeactaBuTensM OpraHoB rocygapCTBEHHOMO
perynupoBaHnsa ©e30MacHOCTW, MECTHbIX OpraHoB BracTW, OOLECTBEHHOCTM W CpPeacTB

MacCcOBOW UHOpMaLMN.

fApepHas 6e30nacHOCTb

[o 3aBo3a saaepHoro Tonnmea Ha AC 40SMKHO ObiTb BbINOMHEHO cneayoLlee:

e npukasom pgupektopa AC HasHauyeHbl fnvua, OTBETCTBEHHbIE 3a obecneyeHue
siaepHon 6e3onacHoCTH;

e paspaboTaHa W yTBepXKOeHa COOTBETCTByWOLAs [OKYMeHTauua no paborte c
SAEPHbIM TOMMNBOM,;

e [PUHATO B 3KCNMyaTauuilo TPaHCMOPTHO-TEXHonornvyeckoe obopyaoBaHve Ans
nepemMeLLeHns U XxpaHeHUs SOepHOro TONMMBa;

e onpegeneHa opraHusauus paboTt ¢ sgepHbiM Tonnueom Ha AC, onpegenswowlas
CXEeMbl €ro ABWKEHWs, NOPSAOK TPAHCMOPTMPOBKUN, XPaHEHWS 1 y4eTa;

e  MpuWKas3oM agMuHUCTpaTuBHOro pykosoactea AC HasHayeHbl Nua, OTBETCTBEHHbIE
3a ero NpUeMKy, XxpaHeHne 1 nepemMeLleHune;

e  OpraHusoBaHa hmsmyeckas 3awmuTa ggepHoro Tonnmea n AC B Lenow;

e 00y4yeHuMe nepcoHana, npomseogsaLero paboTsbl C TONIMBOM, NPOBEPKA €ro 3HAHUN
no npaeunam sgepHon 6e3onacHOCTM.

Bo Bpems 3arpy3km a4epHoro TONMMBa, a Takke npu NpoBeAeHUN Ha NepBOM KOHType

PY ucnbiTaHui, 3anonHeHne peakTopa, NepBOro KOHTypa M CBSI3aHHbIX C HAM CUCTEM OOSHKHO
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Npoun3BOANTLCA PacTBOPOM OGOPHON KUCMNOTbl C KOHLEHTPaAUMEN, HE HUXe onpeneneHHomn

TEXHOJTIOTMYECKUM pPErTNMTaMeHTOM Oes3onacHom SKCnnyataunn Onoka.

Ycnosus XpaHeHnAaA " nepemeleHna agepHoro tonnmBa AOOJMDKHbl COOTBETCTBOBATb

cneayrownm OCHOBHbIM Tpe6OBaHI/IFIMZ

XpaHeHne n BpeMeHHOe pasMeLleHne SOepHOro TonnmBa AOMYCKaeTCs TONbKO B
cneumanbHO npegHasHayYeHHbIX MecTax, onpeaeneHHbIX NPOeKToM;

3anpellaeTcs npoknagbiBatb MyTM K APYrMM 3KCMflyaTauMOHHbIM 30HaM 4epes
MecTa XxpaHeHuss AT n BpemeHHoro pasmelwieHns AT (Npu HanMuuu B AaHHbIX
mectax AT);

HormkHa nckntoyaTbes HeobXxoaMMoCTb nepemelleHnst Hag AT rpy3oB, eCcrnv OHU He
ABNAOTCH YaCTAMWN NOABEMHbIX U NEePerpy304HbIX YCTPONCTB;

MapwpyTbl TpaHcrnopTupoBkn AT cnegyeT BbiOMpaTb TakK, 4TOObl OHM Gbinn
KOPOTKMMW M MNPOCTbIMU, M ObiNna WCKMOYEeHa BO3MOXHOCTb aBapuuM MNpu ero
nageHuu;

B npoueccax neperpys3ks, XpaHeHusi, TpaHcnopTMpoBkM AT OomkeH ObiTb
obecrneyeH y4yeT M KOHTPOSb 3a PacrnosioKeHNEM, KONMMYECTBOM M NepemeLLeHneM
TennoBblAensoLWmnx cOopok;

Uexnbl M ynakoBKW, KOTOPblEe TPAHCMOPTUMPYKTCA Ha TPaHCMOPTHbIX CPeACcTBaXx,
AOMKHbI ObITh 3aKpensieHbl Takum 06pasoM, YTOBbl UCKITHYNTL X ONPOKUAbIBAHUE
B YCNOBWUSIX HOPManbHOW 3KCnfyaTauuu, Mpu  MakCUMasribHOM  pacYeTHOM
semnetpsaceHun (MP3) n gpyrux npuvpoaHbIX SIBIIEHUAX, CBONCTBEHHbLIX PanoHYy
pa3meweHus AC.

Mopsgok 1 opranmsauuss nepeBo3ok AT no Tepputopun AC  OOMKHbI
COOTBETCTBOBaTb TpeboBaHUAM «OCHOBHbLIX MpaBuil 6e30MacHOCTN U pU3nNYeckomn
3aWmnThl Npy NepeBo3ke saepHbIX maTepunanos» (OMNB3-83).

B nporpammax nyckoHanago4HbIX pa60T Ha 3Tanax (*)I/I3I/1‘-I€CKOFO n dHepreTn4eckoro

NyckoB Grioka OOMKHbl ObiTb ykasaHbl Mepbl Mo obecrnedyeHuo siaepHon GesonacHocTw,

y4uTbiBarowme Tpe6OBaHVIFIZ

WMHCTPYKUMM no obecneveHntio sgepHon 6e3onacHOCTM Npu TPaHCMOPTUMPOBKE,

neperpyske 1 xpaHeHun ceexero n otpaboTtasLuero Tonnmea Ha ASC;

WHCTPYKUMM no obecnedeHnto dgepHon ©Ge3onacHOCTM nNpu  NpoBeAeHUn
PU3n4eckoro nycka;
TEXHONOrM4YecKkoro pernameHTa 6esonacHom akcnnyarauumn 6noka;

AEVCTBYIOLLEN HOPMATMBHOW AOKYMeHTaumen B obnactu sgepHon 6e3onacHocTu.

Pabotel ¢ cuctemamu (snemeHTamu), BaxHbiMM AN 6e30onacHOCTU, a Takke

ncnblTaHnA, He NpeayCMOTPEHHbIE TEXHONTOTMYECKUM pernamMmeHTom ©es3onacHou aKcnnyatauun

6noka, MHCTpyKuMen no akcnnyatauumn PY, aBnsioTca sagepHo-onacHbiMm pabotamu. Jlobble
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UCMbITAHWS HA PEaKTOPHOW YCTAHOBKE, HE NPeayCMOTPEHHbIE TEXHONOMMYECKUM perfiaMeHToM
GesonacHom akcnnyaTauum 6rioka, MHCTPYKLUMEN no akcnnyaTtauum PY 4omkHbI TPOBOAUTLCSA NO
nporpammamM M MeToaMkaMm, coaepalum obGoCHOBaHWe siaepHon 6e3onacHOCTU U Mepbl Mo
obecrneyeHmnio saepHon 6e30nacHOCTU 3TUX UCMbITAHWUIA. DTU NPOrpaMmMbl U METOAMKM OOMKHbI
OblTb COrnacoBaHbl Hay4YHbIM pykoBoauTenem, paspabotymkamu npoektoB PY u AC, opraHom
roCyfapCTBEHHOrO  perynupoBaHusi 6e3onacHOCT U YTBEPXAEHbl  IKCMIyaTUpYHOLLEN

opraHusaumen.

dusnyeckasa sawmTa
dusnyeckan 3awmta npegHasHadeHa Ans  ocywectBneHnda Ha AOJC komnnekca
OpPraHM3auUMOHHbIX, TEXHUYECKUX, OXPaHHbIX, PEXUMHbIX W OMEepPaTUBHLIX MEPONPUATURA,
HanpasJiEHHbIX Ha:
e MpenoTBpalleHNe HEeCaHKLUMOHMPOBAHHOIMO MPOHUKHOBEHUSI MOCTOPOHHUX 1L, Ha
OXpaHSIEMYI0 TEPPUTOPUIO C UEeNbio NpegHaMepeHHOro BbiBOga W3 CTpos
TEeXHOMNMorn4yecknx cuctem n oovektTos AC;
e npepoTBpalleHne  OEeCKOHTPOSIbHOrO  WUCMOMb30BaHUSA  SIAEPHbIX  MaTtepuarnos,
pagnoaKkTUBHbLIX OTXOA0B, XULLIEHMS MaTepuanbHbIX LEHHOCTEN;
e obecneyeHne UCNOMHEHMS YCTAHOBMEHHONO HOpPMaMu W NpaBuilaMn e4uMHOro nopsiaka
obGecnevyeHnss COXPAHHOCTM TFOCYAAPCTBEHHbIX, TEXHUYECKMX W  3IKOHOMMYECKMX
CEeKpeToB, BKMovarowmx B cebs  cuctemy  agMUHUCTPaATUMBHO-NPAaBOBbIX,
OpraHM3aLMOHHbIX U UHbIX Mep.
Meponpusatns no oxpaHe n obecneyvyeHuto usnyeckorn GesonacHoCTn Heobxoanumo
OCyLlecTBNATbL A0 Havana paboT no Beogy 6rioka AC B akcnnyatauuio. dusmnyeckas sawuta
AOMKHa BbiTb BHeApeHa (YKOMMNEKTOBaHa Kagpamu, OpraHu3oBaHa CTPYKTYPHO (BHELUHME U
BHYTPEHHME CBHA3W, OpraHusauusi), OpraHu3oBaHa TeXHUYEeCKM) B MNOMHOM oObObeme,
obecneynBaloLLeM hU3MYeCKyto 3awmTy Bcero komnrnekca AC 0o 3aB0O3a Si4EpHOro TonnvBea Ha
Tepputopuio AC.
OcCHOBHblEe HanpaeleHUs OeATEeNbHOCTM Mo obecneyeHuro U3NYEecKon 3aluThl
BKIIIOYALOT:
e (PM3NYECKY0 OXpaHy OOBHEKTA;
e  OCYLLUECTBMEHME MNpPOMYyCKHOro pexmma paboTbl M NopAepKaHue CyLecTBYHLLEro
BHYTPMOOBHEKTHOIO peXrMMa Ha OXpaHAEMbIX 00 beKTax;

e KOHTPO/lb 3a Y4eTOM, XpPaHEHWEM U  pacXOAOBaHMEM  PaaMOaAKTUBHLIX,
CUNbHOOEWNCTBYIOLWMX SIAOBUTLIX, B3PbIBYATLIX BELLECTB, OFHECTPENbHOrO OPYXMS U
NaTpPOHOB;

e  KOHTPOMb 3a JOCTYNOM B 30HY BOKpYr AC 1 Ha TeppuUTOpUIO NOLLAAKN CTaHLUW;
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e  KOHTpPOMb COOMOAEeHMA NpasBun 4OCTyna B pasfuyHble 30Hbl TEPPUTOPMM MNNOLLAAKM
AC un BblpaboTka Mep NS BbISBMEHUS M NpeaoTBpaLLEHNs HECAHKLMOHUPOBAHHOIO
AocTyna;

e paspaboTKy pacnopsaguTenbHbIX AOKYMEHTOB NO NpoLeaype Bblgadu paspelleHuin Ha
AocCTyn;

e 0OTOOpP W NOArOTOBKY NepcoHana cnyxbbl 6e3onacHoOCTy;

e  pacCcMOTpeHMEe TMPOEKTOB HOBOrO CTPOUTENbCTBA C TOYKM 3peHus obecneyeHus
dom3n4eCcKon 3aLmThl;

e yyacTue B paboTax no NpefoTBpPALLEHNIO XULLLEHMI HA OXPaHAEMOM ObbeKTe;

e  OKasaHue NOMOLLM nogpasgeneHnsM NoxXapHoOW OXpaHbl Npy NUKBUAALUM NOXapOB.;

e onepaTMBHOE PYKOBOACTBO CTOPOXEBOW OXPaHOMN.

AomuHncTtpatmBHoe pykoBoactBo AC u cnyxba ©OesonacHocTn paspabaTtbiBatoT
nopsgoK M npouenypy Bblaayn paspelleHnst Ha AOCTYN MOCTOPOHHMX NUL, HE BXOASAWMX B
cocTtaB nepcoHana AC, ¢ y4eTom HeobxoamMmMocTn obecneveHms CONpoBOXAEHMNE NOceTUTENEN
nmuamn nepcoHana AC no onpegeneHHbiM MaplLupyTam, a Takke Hags3opa ornepaTUBHOIMoO
nepcoHana 3a NoCTOPOHHUMM NMLAMK NP HaxoXaeHun nocnegHux Ha Tepputopun AC.

MpaBunamu gonycka nepcoHana u oxpaHHbIMU MEPONpPUATUAMU NpedycMaTpuBatoTCs
Mepbl MO BbISBEHWIO U 3adepXaHuto NoObIX UL, HE3AaKOHHO MPOHUKLWINX Ha TeppuTopuio
nnowagkn AC unu B oxpaHAemble 30Hbl. [1ns CBOEBPEMEHHOro MnoflydyeHus MOMOLLM B
3agepXKaHnn nNuu, He3aKoHHO NPOHUKLLUMX Ha TeppuTopumio nnowagkn ASC, agMUHUCTPATUBHBLIM
pykoBogctBom AC u cnyxbon 6Ge3onacHOCTM [OSMKHbI ObiTb paspaboTaHbl cneumanbHble
mMeponpuaTuga, obecnevyeHa cneumanbHas [OOMOBOPEHHOCTb W yCTAHOBMEHa CBA3b C
KOMMETEeHTHbIMW OpraHamu rocygapCTBEHHON BNACTW.

[na obecneyeHns anbTepHaTUBHbBIX BPEMEHHbIX Mep 3alUMTbl B TEYEHNE TEX NepUoaoB,
korga oauH unu 6onee KOMMNOHEHTOB (PU3NYECKON 3aLUNTbl HE (PYHKLMOHUPYIOT, PYKOBOLACTBOM
AC n cnyxbon 6esonacHOCTU paspabaTbiBaeTcs NnaH OXpaHHbIX MEPONPUATUIA.

[ns obecneveHns dumanveckon 3alnTbl Npu Bbesae, nepemelleHnn no tepputopun AC
N Bble3ge TpaHcnopTa aaMWHUCTPATMBHbIM pykoBoacTBomM AC u cnyxbom ©GesonacHocTu
paspabaTbiBaloTCA:

e CXxeMma ABWXEHWUs BCex BUOOB TpaHcnopTta no Tepputopun nnowankun AC;
e [OKYMEHT, Onpeaensitolnin nopsiaok Bbe3da M Bble3fga BCEX BMAOB TpaHCnopTa Ha
Tepputoputo nnowaakm AC.
MHdopmauunsa, cBasaHHas C KOHKPETHOW opraHu3aumen dusndeckon 3sawmtbl AC,

[0JKHa coobLLaTbLCst TONBKO OrpaHn4YeHHoMy Kpyry nepcoHana AC.
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MpoTuBOaBapuHbie MEPONPUATUA

B npoekte AC pomxHbl OblTb yKa3aHbl aBapuiiHble CUTyauuun, KOTOpble MOryT
BO3HUKHYTb NPV NPOBEAEHMM MyCKOHaNaAouHbIX paboT. [ns nukemnaaumm aTnx cutyauun Ha AC
pa3pabaTbiBaeTca Heobxoammasi opraHM3alMoHHas CTPYKTypa, a Takke npegycmarpyBatoTcs
Heobxoanmble pecypchbl U CPeacTBa.

[o 3aBo3a ssigepHoro Tonnmea Ha nnowaaky AC fomkHbl 6bITb pa3paboTaHbi:

e MnaH MeponpuATMiA No 3almTe nepcoHana B criydyae aBsapum Ha AC;

e MnaH MeponpuATMIA No 3almTe HaceneHns B cnyyae asapum Ha AC.

NotoBHOCTE AC Ha cny4dan aBapun obecnednBaeTcs HaNnUUnemMm:

e [OArOTOBMIEHHOr0 repcoHana, KOTOpbIM [OIPKEH YyyacTBOBaTb B JMKBUOALMUU
aBapUMHbIX CUTyauuMi U nx nocnencteuii. MNepcoHan OomKeH NponTn Heobxoanmoe
oByyeHne 1 nepnoanyeckn NPOXoAnTb NPOTMBOABAPUNHBIE TPEHNPOBKMY;

e CUCTEM CBS3W, OMOBELLEHMUS, CneunanbHON TEXHWKM WU TpaHcrnopTa Ans 3Bakyauun
HaceneHusi B criydae HeobXoaAMMOCTH.

lMnaHbl NPOTMBOABapPUNHLIX TPEHMPOBOK AOSMKHbBI NpegycmaTpmBaTb MHGOOPMUPOBaHME

MECTHbIX OpraHOB BflacTU W HaceneHusi B Heobxoaummblx cnyyasx. [naHbl meponpuaTuid no
3awmTe nepcoHana W HaceneHuss W nnaHbl NPOTMBOABAPUMHBIX TPEHWPOBOK [OOSMKHbI
nepuoaMyeckn nepecMmaTpmBaTbCs 1, NP HEO6XOAUMOCTIN, KOPPEKTUPOBATLCS, B TOM YMCHe No

nToram o6yqu|/|;| nepcoHana un npoeeageHnda TpeHNpPOBOK.

3.4. OcHoBHbIe BbIBOAbI U3 aBapun Ha AQC «Tpu Maun AinneHa», Ha 4-om
3Heprobnoke YepHoObinbckom AC n Ha A9C «Pykycumar

OT nobbIX ApYrMX NPOMBbILINIEHHbIX NPeanpUATUA OOBEKTbI UCMONb30BaHMSA aTOMHOMN
aHeprum (OUMAD), m B uyactHoctu AOJC, oOTnMyaeT HeykocHUTenbHoe TpeboBaHue
MaKCMMarnbHOro obecneyeHnss SOEpHOM M paguauMoHHOM 6Ge30nacHOCTM, WCKYalLLEero
BO3HWKHOBEHME KaTaCTPOUYECKMX CUTyauuh [axe B OrpaHWYEHHbIX TeppUTOpUarbHbIX
macwtabax.

B ocHoBe paspaboTtkm npoektoB OMAD u, B 4acTHocTM, ADC Ha BCeX BPEMEHHbIX
aTanax pasBUTMS aTOMHOW 3HEPreTUMKW, HauMHas C MEPBbIX MPOMbILUIEHHbIX COOPYXEHWUNA,
3aKnagblBanucb pernameHTbl 1 TpeboBaHMA MO MakcumanbHoMy obecneveHuto 6esonacHoCcTH
Ha OCHOBE UCMOSb30BaHUS YPOBHSI 3HAHUI M HAKOMJSIEHHOIO OMblTa HA MOMEHT NPOEKTUPOBAHWS
n coopyxeHns ONAD.

CoBpemeHHble TpeboBaHus k 6esonacHocTn ADC BhI3bIBalOT HEOOXOAMMOCTb OLEHKN NX
HaOEeXHOCTU W MNPUHATUS HeobXoOMMbIX Mep 3awuTbl NpU BCEeX BMAax BO3OENCTBUN —
JKCnnyaTaunoOHHbIX, aBapl/II7IHbIX, a TaKkKe BHEeLWHWUX — KaK TeXHOreHHoro, tTak m npupoaHoro

NPOUCXOXAOEHNA. M3Ha4yanbHO NOBbILLEHHbIE Tpe6OBaHI/I$|, npenobaBndemMble K ©e3onacHocTH
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aTOMHbIX CTaHUMKW, PErynsapHO YXKecTovalTcs, OCODEHHO Mnocne Kaxaoro crnyvas KpyrHbIX
aBapui Ha otaenbHbix AQC.

K Takum cnyyasm, 6e3ycrnoBHO, OTHOCATCA Tsbkenble aBapum Ha ASC «Three Mile
Island» B 1979 r., Ha YepHobbinbckon ASC B 1986 r. n aBe aBapumn Ha ASC B AnoHuu.

ABapusa B CLLUA Ha 6noke Ne2 ASC «Three Mile Island» mowHocTbo 956 MBT (PWR)
Obina cBsi3aHa C nnaBfieHNEM aKTUBHOW 30Hbl U BbIXOAOM 6GONbLIOrO KONMMYecTBa NPOLYKTOB
AENeHNs B pasnuyHble 3remMeHTbl 0bopyaoBaHMS, TEXHOMNOTMYecKMe MOMELWEeHNa 1 nog
repmoobonoyky. B To Bpems 310 6Gbina camasa kpynHas pagvaumoHHast aBapus Ha AC.

MpuynHOM aBapun ABUNMCH OTKa3 ODOPYyAOBaHWUS (He3aKpblTMe NPEeAOXPaHUTENbHOro
KnanaHa Ha KOMMeHcaTope AaBrfieHns) u HeobecrneyeHne nepcoHanoMm 2-M KpUTUYECKOW
dyHKUMM 6e3onacHOCTM (TENNOOTBOAA OT aKTMBHOW 30HbI) BCeACTBUE psga owmnbok:

HeBepHasa AMarHoCTMKa COCTOSIHMS NepPBOro KOHTYpPaA;

cHmxkeHune pacxoga CAO3 B xoge aBapun ¢ noTepen TENSTIOHOCUTENSA NEPBOro KOHTYPa;

HeoTkMoYeHne 'LH, 4To yBENMYMIO NOTEpIo TeNNoHOCUTENs Yepes oTKpbITbIn MK KL,

oTkItoueHune rmgpoemrkoctern CAO3 1 psag apyrmx owmnobok.

B pesynbtate aBapum 6binv 3HaAYUMTENbHO paspylUeHbl MepBble ABa (OU3NYECKMX
bapbepa (MaTpuua 1 060no4vkM TBaNOB). [epMeTNYHOCTb TpeTbero bapbepa — NEPBOro KOHTypa
— Obina HapyweHa wu3-3a oTkpbitus MK KO. Hanuume 3awmTtHOM 00O0ONOYkM (4eTBEPTOro
Gapbepa) MO3BONUIIO NOKANU30BaTb PaaMOaKTUBHbIE MPOAYKTbI OENEHUS U OrpaHUunTb KX
BbIGPOC B OKpyXKatoLyto cpeny. Ha ocHoBaHUM aHanu3a Npu4vH JaHHOW aBapumn Obinu:

npoBeAeHbl paclUMpPEeHHbIe NccrenoBaHma B 06r1acTy BMAHUA YenoBeYeckoro aktopa
Ha obLumMe nokasaTenu HagexXHoCTy;

pa3paboTaHbl 1 ycTaHoBMneHbl Ha AC CUCTEMbl KOHTPOMS BaXHbIX Ansi 6e3onacHocTm
napameTpoB M cpeacTBa NOAAEPXKKM ONepaTopoB.;

B MNPOLECC NPOEKTUPOBaAHUSA BKIIOYEH aHanmM3 KOMMMEKCHbIX WCXOAHbIX COObITUIA
aBapui, paspaboTaHbl M MPUMEHSAIOTCA NPUHLUMNNANBHO HOBbIE MHCTPYKUMM MO NUKBUOALUN
aBapuii. [lonyyeHHbIN JOPOroN LLeHON OnbIT NUKBUOALMN aBapumn NO3BONSET caenatb BaXHble
ansa 6yaywero sAepHoOn 3HepreTUKn BbiBOAbI:

1) Ha coBpeMeHHOM ypoBHe HagexHoCTU AC BO3MOXHO NPOSABIEHNEe MarioBEPOSITHOrO
coyeTaHus OTKa3oB 00OpyaoOBaHWs, pe3ynbTaTbl KOTOPOro pellawwmm obpa3omMm 3aBUCAT OT
KBanudukalmm nepcoHana;

2) HecMOTpsi Ha NnaBfneHVe MaTepuanoB akTUBHOM 30Hbl LIENOCTHOCTb Kopryca, He
MMeIoLLIEero NPOXOA0K B OHULLIE, NPU aBapun TakMx MacliTaboB He HapyLUMnach;

3) pasBuTne aBapum 3(PPEKTUBHO 3amMennnoch Npu nogaye B KOPNyc OTHOCUTESbHO
HebonbLUOro KonnyecTsa BoAbl W, CrefoBaTenbHO, AaXe NPy NNaBneHUn 30Hbl aBapuUa MOXeT
npoTeKkaTb B KOHTPOMNMPYEMbIX YCITOBUSAX;

4) 6Gonbwasa 4acTb BbIAENUBLUMXCA NPU aBapuyM PaauvoOHYKNMAOB HEe BbIXOAUT 3a
npegensl 6noka, a 3HauMTenNbHast X YacTb — U 3a Npeaernbl Kopnyca;
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5) npuHUunbl ry6oKo SLWEenoHMPOBaHHOM 3awmThl peaktopoB Tuna PWR (BB3P),
Korga pfgaxe npu MarnoBepoOssTHOM COYEeTaHUM OTKa3oB 00opyaoBaHWST M aBTOMATUMKU C
HanoxeHnem owmnbok onepatopoB O NONHOCTBIO BbINOMHWMMA Ponb nocnegHero Gapbepa
6Ge3onacHOCTW, OKkasanucb 3(PPEKTUBHBIMU C TOYKM 3PEHUss MUHUManbHoro yuwepba ans
HaceneHusi 1 oKpyXxaroLen cpeabl;

6) B CBA3U C aBapuen BbiIBNEHbI U ycTpaHeHbl okorio 200 «cnabbix MecT», CBSA3aHHbIX
¢ 6esonacHocTbto AC, B pesynbtate 4yero B CLUA KonnyecTBO BHENNaHOBbIX OCTAHOBOK U
HapyLleHnn HopMarbHOW aKkcnnyaTaumm peaktopoB AC cokpaTunock Ha 40-50%;

7) paspaboTaHHble TEXHNYECKME CPeacTBa N OpraHn3aumMOHHbIE Mepbl ANsi AEMOHTaXa
paspyLUEHHOW aKTMBHOW 30Hbl W KpynHOMacwTabHon aesakTMBauum o6opyooBaHus U
NMOMELLEHUIN NO3BONSAIOT YBEPEHHO M Bonee nerko ocyLwecTBNATb nNnaHoBoe cHAaTue 6riokos AC
C aKcnnyaTauum.

ABapus B CLUA 3acTtaBunna nepecMOTpeTb OTHOLWIEHME K ypoBHIO ©e3onacHoctn AJC.
MpuHaTele nocne aton asapum B CLUA 1 gpyrmx ctpaHax, pasBuBaloLLNX SOEPHYIO SHEPreTuKy,
Mepbl MO noBbiWeHno GesonacHocTn ADC MpuBENM K MX yOOPOXaHUKD U TEM CaMbiM K
YMEHbLLEHUIO KOHKYPEHTOCNOCOBHOCTN.

ABapus Ha 3Heprobnoke Ne4 tTuna PBEMK YepHoObinbckon ADC HaHecna BTOpPOW,
ewé bonee MOLWHbBIV ygap No pasBuUTUI0 SOEPHON SHEPTETHKM.

B koHcTpykuun PBMK-1000 ©Obino no MeHblwen Mepe pABa «cnabbix MecTay:
NONOXUTENbHbLIA NAPOBON KOIMMULNEHT PEakTMBHOCTM M aBapuiHas 3alimTta, KoTopasi npwm
HapyLIEeHUN IKCNIyaTauNoHHbIX MHCTPYKLMI [Ryluna peakTtop HegocTaTovHO ObicTpo, a B
psae criyyaeB Morna gaxe KpaTKOBPEMEHHO MOBLICUTbL €ro MowHocTb. Oba aTux «cnabbix
MecTay ABUIUCb pe3ynbTaToM OTCTYNMEHUN OT TpeboBaHU AENCTBOBABLUMX YXKe Toraa HOpM m
npaBun no 6Ge3onacHoctn. bonee Toro, He Obinn paspaboTaHbl TEXHUYECKME W
OpraHmM3aLMOHHbIE Mepbl MO KOMMNEHcauun 3TUX OTCTYNNEHUN, a crnegoBaTeNbHO, AENCTBUS
nepcoHana, OCHOBaHHbIE Ha 3KCMNyaTaluMOHHOW OOKYMEHTauunM, Mornmn 6biTb HeageKkBaTHbIMU
(haKTMYECKMM XapaKTepPUCTUKaM peakTopa.

B npoekte PBMK-1000 n3HavyanbHO npegycMaTpuBarnoch, YTO NapoBOv KO3I(PULNEHT
peaktusHoctn (MKP) GygeTr umeTb NONMOXUTENbHOE 3HAvYeHue Ans OOCTUXKEHUs BOonbLumx
rnyOGuH BbIrOpaHna TonnmBa. OTOT KO3MPMPULNEHT SBNAETCA OCHOBHOM COCTaBMSOLLEN NOSTHOrO
MOLLIHOCTHOIO KO3(hpmLmMeHTa peakTMBHOCTM N OTpaxaeT M3MEHEHNEe PeaKTMBHOCTU peakTopa
B OTBET HA U3MEHEHME Napocoaep)KaHnsi B aKTUBHOMW 30HE.

OCHOBHOWM HeAOCTaTOK KOHCTPYKLMOHHOIO MCMOnHeHusa ctepxHen CY3 3aknoyancsa B
TOM, 4TO Mornowawwas CcnocobHOCTb rpacuTOBOrO  BbITECHUTENHA, TENECKONnuMYecku
COEQAMHEHHOr0 CO CTepXHeM, Oblna MeHblle nornowarwen cnocobHOCTU BbITECHAEMON
rpacdomTom BoAbl. [MoaTomy npu aBwxeHUn ctepxHa CY3 ¢ BepxHero KOHUEBMKa MPOUCXOAWN

nokanbHbIA BBOA NOMNOXUTENbHOM peakTMBHOCTU B HUXHIOKO YaCTb aKTMBHOW 30HblI.

94



ABapus npousowuna 26 anpenda 1986 r. npyn NpoBeAeHUN NCNbITaHUA pexnma Bbibera T
C Harpyskon cobcCTBeHHbIX Hyxa 6rnoka Ne4 YABC. OnpoboBaHue 3TOro pexmma Obino
OTITOXXEHHBIM UCMbITAHNEM M3 COCTaBa MCMbITAHWUIA, KOTOPbIE OOIMKHbI Oblnn ObiTb BbINOMHEHDI
npn BBode B akcnnyataumto. CyTb UCMbITAHUMW 3akntovanacb B ToM, 4YTO B crydae MIIA
LUMPKYNSaUMs TENSIOHOCUTENSA MpepbIBAeTCH, U ANA OXNaXKAeHUA akKTMBHOW 30Hbl BKITHOYAKOTCA
naccmBHble noacuctembl CAOP ¢ nopgadenm Boaobl M3  ruapobannoHOB, a Takke
GbicTpoAencTBytoLWan nogcmMcTeMma ¢ nogaden soabl ot [NH, anekTponpmeog KOTOpbIX NUTaeTcs
oT «Bblberatowmx» TI. MNpun atom MNMH gomkHbl paboTaTe B TedeHne BpeMEHU, HeobXxoanumoro
AN BKMNIOYEHUS [M3eNb-TeHepaTopoB M TPEX KaHaroB MNUTAKOWMUXCA OT HUX aKTUBHOM
(«megneHHomn») yactu CAOP.

Mporpamma 9TMX UCMbITAHUMA BMECTe C perfnameHToM U 3JKchnyaTaunoHHbIMU
WHCTPYKUMSAMM  pOpManbHO MO3BOMANM CYUTaTb MpOBEeAeHME 3anfaHMpPOBaHHOIMO pexunma
6esonacHbiM. OpgHako cuTyaums npuvHUMNWANbBHO He Morna  ObiTb  CPOrHo3upoBaHa
pa3paboTymkamMum NporpamMMbl, MOCKOMbKY OHW He 3HanNu O TPYAHOCTAX ynpaBreHus peakTopoMm
B 3anf1aHNPOBAHHOM peXMME.

XenaHne nepcoHana uMMeTb BO3MOXHOCTb MOBTOPUTH WCMNbITAHUSA, ecnu nepsas
NonbITKa OKaXKeTCA HeydayHow, obycrnoBuno nogaepKaHme HeHyneBOW MOLLHOCTM peakTopa
nocne nocagkun cTonopHbIX krnanaHoB TI. [poBegeHne ucnbiTaHMs € OTKITHOYEHHBIM PeakTopoMm
npv nobom xoae 3Toro McnbiTaHust He NpuBeno 6bl k aBapun. Ckopee Bcero, He npmeerno Obl K
aBapuu 1 NpoBefeHne UCMbITaHUI Ha NPOrpamMMHOM ypoBHe MoLHocT 700 MBT.

Bcneacteme gnuTenbHbIX MaHuMNynauuMn ¢ GNOKOM K3-3a 3a4epXKKM MCMbITaHWKA Mo
yKa3aHulo gucnetyepa 9nekTpoceTu U AOMYLEHHOro npoBania MOLWHOCTM  NOSIBMIIOCH
KCEHOHOBOE OTpaBfeHne, MNo3TOMY BOCCTAHOBMEHWE MOLLHOCTM peakTtopa noTtpebosano
N3BMEYEHNss 4acTu CTepXXHeMm onepaTuMBHOro 3anaca. CrnepcTtBMeM HeyaaudHblX LENCTBUN
rnepcoHana crtan nepexop peakropa B HepernaMmeHTHoe COCTosAHMe, Npu kKoTopoM A3 JaHHOro
KOHCTPYKTUBHOIO UCMOSTHEHWS YK€ HE MOra BbINOMHUTL CBOW (OYHKLUMN.

B aTon cBA3WM npencTaBnsaiT MHTEPEC AaHHble O TOM, YTO perfiameHT 3KcnnyaTauum
copgepxan psa orpaHudeHuin. OgHO M3 HUX CBOAMMOCH K TOMY, YTO €Cnn onepaTuBHbINA 3anac
peaktusHoctn (O3P) onyckaeTtcs HWXe 15 ctepxHen, To AP gomkeH ObiTb OCTAHOBMEH. OTO
orpaHuyeHune, kotopoe 6bino gobasneHo nocne aBapumn Ha 6noke Ne1 JleHuHrpaackom ASC B
1975 r., onepaTuBHbIA NepcoHan BOCMPUHUMAN KaK «rpaHuLly», npu KOTOPOW ornepaTtop MoXeT
HadEeXHO KOHTPONMpOBaTb pacnpefeneHne NIoTHOCTU 3HEProrsblaenieHnsl B akTMBHOW 30HE.
OpHako B TexHuyeckon pokymeHTaumm Ha PBMK He ynomuHanocb, 4to npu manom O3P
cucTemMa aBapuMHOW 3aluMTbl (M3-3a YNOMSAHYTOro 3addeKkta BbITECHUTENEN) CTaHoBMNachb
«MPOTUBOMOSIOXKHBIM YCTPONCTBOMY», KOTOPOE MO0 BbIBECTU PEAKTOP U3-Mog KOHTPOS.

CnegyeT npusHatb, 4YTO MPUYUHBI aBapuUM HOCAT KOMMIEKCHbIN XapakTtep, a He
onpegeneHbl TONMbKO gencTBusMn nepcoHana. O6BMHEHMsT Xe B agpec nepcoHana He
ABMAKTCSA 060CHOBAHHbLIMKM, NMOCKOSbKY Kakon-nnbo HacTopakusatoLLen nHdopmMmaumumn, a Takke
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onbiTa paboTbl HA MarnblX YPOBHAX MOLLHOCTW, Aatowlero 3Ty WMHgopmauumio O noBedeHuu
peakTopa B NepexoHbIX pexumax npu Manblx Harpyskax, nepcoHan He nmen.

Mo onybnukoBaHHbIM AaHHbIM COBOKYMHOCTb (PaKTOPOB, NPMBEAWMX K aBapuu,
BbIFNAAUT Tak:

peakTop paboTtan Ha ManoM YpOBHE MOLLHOCTM, OblNn 3alLnakoBaH U OTPaBIEH;

Temnepatypa TEennoHOCUTENsI Ha BXO4E B aKTMBHY 30HY Oblna oveHb Onunskon K
TemnepaType HacblLeHuns,

nmern Mecto BOMbLLIOK NONOXUTENBHBIN KOIMMULNEHT PEAKTUBHOCTY;

onepaTtmBHbIi 3anac peaktuBHocTn (O3P) 6bin o4eHb Man, T.e. CTEPXXHM B OCHOBHOM
ObINK BbiBEAEHbI U3 aKTUBHOM 30HbI;

nMesnca 3HaunTenbHbIN 3OAEKT BbITECHUTENEN CTEPKHEN.

YKkasaHHble hakTopbl «cpaboTtanu» B creaylowen Lenovke NpUYMHHO-CIEACTBEHHbIN
cBA3eMn:

YMeHblleHne pacxoga  TEnfoHOCUTENst B Hayane  9KCrnepuMMeHTa  Bbi3Bano
AOMOMHUTENbHYID MNaporeHepaumio B akTMBHOW 30He. B cBA3M € ManbiM  HegorpesoM
TENSIOHOCUTENSA U HEPaABHOMEPHbIM «ABYropbbiM» Nonem 3HeproBblAeneHns reHepaums napa
Oblfla CYLLECTBEHHOW N B HWKHEW 4acTyM aKTUBHOW 30HbI. TeMn pocTa napocogepkaHus Obin
BeCbMa 3HauyuMTeNbHbIM WU3-3a YPOBHA MOLLUHOCTU peakTtopa. BcneacrtBume MNONOXWUTENbHOrO
napoBoro KoauLMeHTa peakTUBHOCTN (OKOMO SPogg M3-3a@ OOLLEro COCTOSIHUS BbIrOpeBLUEN
aKTMBHOW 30HbI) Morna 6bl Ha4aTb pacT MOLLHOCTbL peakTopa, HO ee PoCT KOMMEeHCUpoBarscs
norpyxeHmem B 30Hy cTepxHen AP, npuBogsawmm K ewe Oonblemy nepekocy
3HEeproBblAENeHNs CO CMELLLEHNEM MaKCUMYMa B HUXXHIOK YacCTb 30HbI.

Haxatne CUYPoOM KHOMKN py4yHOM aBapunHOM OCTaHOBKKU peakTopa (A3-5) npueeno us-
3a aghpekTa BblITECHUTENEN K AOMOMNHUTENBHOMY BBOAY MOMOXUTENBHOW PEAKTUBHOCTU NMEHHO
B HWDKHIOIO 4acTb 30Hbl, rAe Bce BONbLUY0 posib Urpan napoBon KO3MMMPULNEHT pPeaKTUBHOCTW.
HanoxeHne adeKkToB peakTMBHOCTU MNpuBENO K obpas3oBaHMO JTOKaNbHOW KPUTUYHOCTU B
HWXKHEN 4acTh akTMBHOW 30Hbl. Manbii O3P n Gonblwoe BpemMsi BBOOA CTEPXKHEW B 30HY
npegonpeneninn  HEBO3MOXHOCTb  ObICTPOM aBTOMAaTUYECKOW KOMMeHcaumm 3ddeKkToB
nokanbHOM peakTUBHOCTU B yAaneHHOW OT CTEPXKHEN YaCTU 30HbI.

JlokanbHasa KpUTUYHOCTb NPUBENA K pa3roHy peakropa Ha MrHOBEHHbIX HEMTPOHAaX.

Takum o6pasom, YepHoObINbCcKas aBapus Npou3oLusia n3-3a COBOKYNHOCTU CneaytoLmnx
OCHOBHbIX MPUYH:

npuBedeHUa peakTOPHOW YCTaHOBKM B HEperraMmeHTHOEe COCTOSHME;

HeyaoBMNeTBOPUTENbHbIX PU3NYecKnx XapaKTepucTuk peakTopa (6onbLuon
NOMNOXUTENbHbLIA NAPOBON KOAPPULMEHT PeakTUBHOCTK);

HEey4OBMNETBOPUTENBHOM KOHCTPYKLUMM MOMMOLLAWNX CTEPXKHEN U B LLESIOM aBapuUnHOm

3allUnTbl peaKkTopa.
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OTa aBapus 3acTaBuna KPUTUYECKM MEepeoLeHUTb YpoBeHb 6e30macHOCTM BCeX
AEVCTBYIOLLMX U CTPOSILLIMXCHA aTOMHbIX arekTpocTaHumi kak B CCCP, Tak 1 3a pybexxom.

ABapusa Ha ADC «KacuBapsaku-Kapusa». ADC «KacunBapgsaku-Kapusa» Bkrntovaet 7
9HeprobrIokoB CyMMapHOW MOLLHOCTbIO 8,2 Tbicaun MBT (nocneagHuii 6nok Bowen B CTPOn B
1997 ropgy) n sensaetca kpynHenwen B mupe ASC. Bo Bpems 3emnetpsiceHus pabotanu 4
9Heprobnoka (Tpn HaxoaunNUCb Ha NNaHOBOM peMoHTe). CTaHuMsi NPOeKTUpoBanach C y4eToMm
3emneTpsiceHns ¢ marHutygon He 6Gonee 6,5 (1.e. MP3 po 7-7,5 6annos no MSK-64). B
pesynbTaTe 3emnetpsceHna 16 wuong 2007 roga npousownu MNoABWKKM  MOYBbI  Mo4
peaktopamn AJC, crtaHuusa nonyyuna 6Gonee 50 pasnuMyHbIX MNOBPEXOAEHUA, HO CaMbIM
TsDKENbIM nocrnencTememM okasanach ytedka ot 1200 go 2300 nutpoB (Mo pasnuyHbIM OLeHKaMm)
pagnoakTUBHOM BOObl M3 pe3epByapa XpaHeHus oTpaboTaHHOro TonnumBa B 30HY oOuiero
AOoCTyna nopg LeCTbiM peakTtopoM. [1pn 3TOM HEU3BECTHO, CKONbKO BOAbl BbITEKNO n3 ASC B
mMope. [lpuumHOM yTeuyknm BOAbl M3 TEPMO30HbI SIBUNIOCb paspyLleHME TrepMOo3anosHUTENS
KabenbHOM NPOXOAKM 3JIIEKTPONUTaHns oBOopyaoBaHWS TPAHCMOPTUPOBKM OTpaboTaHHbIX
BelecTB. [TOMMMO 3TOro ONPOKMHYINNCL 438 eMKOCTEN C OTXO4AaMM HU3KOW PaanoakTUBHOCTH, Y
HEKOTOPbIX M3 HWX COpBano KpbIWKW; BO3HWK MoXxap Ha TpaHcdopmaTtope 3-ro Onoka;
noBpeXxaeHbl OUIbTPbI, YTO MPUBENO K BbIXOAY paguoakTMBHOW Nbinn 3a npegensl AJC.
BbisBunca psag Heypsaauy, B opraHn3aumm NoBegeHns U pacrnopsaka nepcoHana, B TenedOoHHON
CBSI3M, B NPUHATUN CPOYHbIX OPraHM3aLMOHHbIX U TEXHUYECKUX Mep 1 T.N. B pesynbtate ASC
Obina ocTaHOBNEHa ANA PEBUM3UKW, PEMOHTa W OOMNOMHUTENbHbIX AHTUCENCMUYECKMX
meponpuaTun. B Hayane mas 2009 roga nocne cepun BOCCTAHOBUTESbHBIX U CTPOUTENbHbIX
paboT, HanpaBfEeHHbIX B TOM 4YMCe N Ha ynyyweHue cencmoyctomumsoctn A3C, cegbmMon
3Heprobniok (nocTtpagaBLUM MeHblUe ocTarnbHbiX) Obin 3anylleH B TECTOBOM pexume, 26
aprycta — wecton, a nepsbini — 31 mas 2010 roga. O6wun ywepb oT 3eMNeTPSCEHUS OLLEeHUNN
B 12,5 mnpg. gonnapos CWA, u3 Hux 5,8 mnpa. AonnapoB COCTaBUnuM ybbITKM OT peMOHTa 1
npoctosa ASC.

ABapusa Ha AJQC «Pykycuma-[danmum». Katactpodudeckme nocneactesnsi Ha O4HON
N3 KpynHenwmx B mupe snoHckon ASC «dykycuma-[annyny, pacnonoXXeHHOW Ha BOCTOYHOM
nobepexbe ocTpoBa XOHCHO 1 BkItovatowen 5 6nokos BWR, BbidaBano npubpexHoe nogBogHoe
cunbHenwee 3emrneTpsceHne ¢ marHutygon 6onee 9, kotopoe npowusowno 11 maprta 2011
roga, ¢ nocregylowumm aTepliokamm C HECKOSNbKO MEHbLUMMW MarHuTygamu. XapakTtepHom
OCODEHHOCTLIO BO3OENCTBMSA 3TOro 3emMneTpsaceHuss Ha AJC €BMNOCb TO, YTO OCHOBHbIE
NOBPEXOEHNA M paspylleHus Bbi3BanM He camMu cencmuyeckne konebaHwst rpyHTa nog
COOPYXXEHMAMM CTaHLUUM N BOKPYr HUX, @ BO3HMKLLME TMIraHTCKME OKeaHWYeCKne BOMHbI LiyHaMu
(no pasHbiM coobuieHnam BbicoTa BonH gocturana ot 10 go 30 m). C OQHOM CTOPOHbI,
NO3UTUBHBIM MOMEHTOM SABMSETCA TO, YTO OCHOBHblE CoOopyXeHus ADQC 1 nx TexHonornyeckas
HauMHKa, OTBETCTBEHHble 3a SAEPHYD U pagualMoHHYy 6e30nacHOCTb, He Nosy4Yunu
KaTacTpouiecknx noBpexgeHnin n tem bonee paspyLleHUn, HECMOTPS Ha KpalHe BbICOKYHO
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WHTEHCUBHOCTb 3emreTpsaceHnda. Ho ¢ gpyron CTOpOHbl BTOpUYHbIE 3(h(PeKTbl 3eMneTpsaceHns
— uyHamn — BbI3Banu KaTacTpodumyeckme nocneactsus, KOTopble BKpaTue MOXHO onucaTb
cnegyowmm  obpasom.  OkeaHumdeckass Boga  3anuna  MNOMELLEHMS  PEe3epBHbIX
An3enbreHepaTopHbiX CTaHUMA W BbiBEna WX W3 CTposi. B pesynbTate peakTopbl,
OCTaHOBMEHHbIE aBTOMATUYECKM MOCre MepBOro CUIbHOMO CEMCMUYECKOro Tomyka, nocne
BblpabOTKM E€MKOCTM aKKyMynaTopHbiX GaTapen octanucb 06e3 aBapuiHbIX CUCTEM OTBOAA
Tenna OCTaTOYHOro TENSOBbIAENEHMS, YTO MPUBESIO K OrONEHMIO TENOoBbIAENsoWmnX cOOopoK,
neperpeBy W MOBpeXAeHUI0 06onovYek TBAMOB, MApPOLMPKOHMEBOW peakuun C BblOAeNneHnem
BoAopoaa, 3anpenensHOMY MOBbILLEHUIO AABMAEHUs B KOpNycax peakTopoB, UX NOBPEXOEHMIO,
BbIXOAQY BOAOPOA4a B repmMo3OHy C BO3HWKHOBEHMEM B3pPbIBOB W MOXapoB, HeOOMyCTUMOMY
pagnoakTUBHOMY 3apaXXeHuto aTtMmocdepbl U BOAHOW cpedbl Ha OOLUMPHON TeppPUTOPUN BOKPYT
AS3C.

Bce aTM Taxenemwuve nocrneactBusa CBs3aHbl He TOSMbKO C  HeynpaBnseMbiMu
NPUPOAHBLIMU KaTaknMamamn, HO U C PSAOM Cepbe3HbiX ynyweHun n owmnbok npu Bbibope
nnowagku n npoektnposaHum ASC. OTn owmnbKM CBOAATCH K CnegyoLwmnm:

- KpanHe ornacHbIiM siBnsieTcst pasmeweHne A3C Ha BOCTOYHOM Nobepexbe OCTpoBa U3-
3a peanbHOW ONACHOCTU CUMNBbHENLLMX LlyHaMWU NPU OKEaHUYECKNX 3EMNETPACEHUSX;

- ©OoKCbl ausenbreHepaTopHblX CTaHUUM  AOMKHbI  OblTb  HAOEXHO  3alUMLLEHbI
(3arepmeTu3anpoBaHbl) OT MPOHMKHOBEHWS MOPCKOW BOAbl MPU LyHaMW C MakCMMarsbHO
BO3MOXHOW BbICOTOWN BOJH;

- coBpeMeHHble ADC 00s3aHbl Hapsdy C akTUBHbIMW CUCTEMAMM UMETb MaCCUBHbIE
cucTeMbl OTBOAA Tensa, UCMNONb3YLWNe eCTECTBEHHYIO LIMPKYNALUIO OXNaXKaatoLen Boabl, Kak
370 NpeayCMOTPEHO Ha BCEX COBPEMEHHbIX aHeprobnokax B Poccun.

Momumo A3C «®Pykycuma» HemnocpeacTBEHHO B  pesynbTate  3eMreTpsceHus
noctpaganu gpyrne ASC AnoHun (puc. 2.7):

- Ha ADC OHaraBa npousoLuno BosropaHve B TypOMHHOM 3ane, a Tawkke Hebonbliasa
yTeyka paguoakTMBHOW BOAbl M3 0accenHoB AN XpaHeHMs cTepxHen oTpaboTasLuero
A0EepHOro TornnvBa Ha NepBOM M BTOPOM peakTopax (OKono 4 nuTpoB), KpOME TOro B 34aHUK
TypOvHbI TPETbEro peakTopa BbILWAN U3 CTPOSA NPUBOPbI, KOHTPONUPYOLLME AaBlEeHNe BHYTPU
3g0aHus;

- Ha ASC B Xwuracugopu npedektypbl AOMOPM BbIlWEN U3 CTPOS UCTOYHUK BHELLHEro
9NEeKTPOCHaAbXeHNA NepBOro peakTopa, U ANa OXnaxaeHus pesepByapa C OTpaboTaHHbIM
TonnMBOM GbiN 3a4eNCTBOBaH pe3epBHbI reHepaTop;

- Ha ASC Tokawn-2 oTkasana cuctema OxnaxaeHus B pesynbTaTe OCTaHOBKM Hacoca B

oxnaxpjatoLen cucteme ogHoro n3 onokos A3SC.
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Onara

Puc. 2.7. ABapuu Ha sinoHcknx AQC B pesynbTaTe 3emneTtpsiceHns B 2011 T.

[MoMMMO orpoMHOro MatepuansHoro yulepba eweé oaHUM TSXenenwnm nocneacTsnem
anst AnoHun siBUNCS 0CTaHOB Bcex 3Heprobnokoe ASC — Moka YTo Ha HeonpeaeneHHbIA CPoK
ansa obcnefoBaHMn U PEKOHCTPYKLMIA, OOHaKo, B CBA3W C POCTOM MaccoBOro obLieCcTBEHHOro
HeraTuea Benuka yrposa otkasa AnoHuu OT AarnbHenLwero UCrnonb30BaHUA aTOMHON 3HEPrnn B
NPOW3BOACTBE 3MEKTPOIHEPTUM, YTO ABUNOCH Bbl TAXKENENLWMM YA4apoM MO 3KOHOMMUKE CTpaHbI.

[Ons mupoBon aTomMHOM 3HepreTukn semnetpsiceHne 2011 roga B AnOHMM SBMMOCH
ovepeaHbIM U CaMbIM CEPbE3HbIM HaNnoOMWHAHNEM O YPe3BblIYaNHON BaXXHOCTU CBOEBPEMEHHOTO
W MakCMManbHO HAa[EXHOro aHanu3a YCTOMYMBOCTU COOPYXEHUn ©n  06opyaoBaHUs
OTBETCTBEHHbIX 0OBHEKTOB 1 B nepByto ovepeab ASC K BHELIHUM BO3AENCTBUSM MPUPOLHONO M
TEXHOrEHHOr0 MPOUCXOXAEHUS W MPUHSATUSA rapaHTUPOBAHHbIX Mep N0 NPeaoTBPaLLEHMIO
HeJonyCcTUMbIX NOCNeaCTBUN.

Heobxoanmo OTMETUTb, YTO aTOMHOW 3HepreTuke ewé npeacTouT U3BMEYb YPOKU U3
npousoweawmx B AnoHnn cobbitun Ha kpynHenwen B mmpe ASQC «KacmBapsaku-Kapusa» B
2007 r. n Ha A3C «®ykycuma-Oavum» B 2011 r. n nukeuguposatb BCe HegopaboTkn B
obecneyeHnn 6eszonacHocT ASC He TONbKO OT SKCNyaTauMOHHbBIX BO3AENCTBUN, HO U OT BCEX

BHELUHWX BO3OENCTBUN npnpoaHOro n TeXHOreHHOro NPoOnCXoXXgeHu4.

99



Komuccusa, cosgaHHasi sNOHCKUM naprameHTom nocre asapum Ha AQC «dDykycuma-
Hanuny, onybnukoBana AoKnag, OCYXOAKWWA  MOMOXEHWE B SNOHCKOW  S4epHON
NPOMBbILLUNEHHOCTMU.

Kak coobwiaetcs B [OoKnage, KOMUCCUSA  Hawra, YTO  OTHOWEHUS  Mmexay
npasuTenbCTBeHHbIM perynatopom NISA wun  akcnnyaTtupyiowen ASC  aHepreTudeckom
komnaHuen TEPCO nepepf aBapuen ctponnuck Tak, 4to NISA, B cyLHoCTH, no3sonsano TEPCO
perynuposaTb camy cebs.

«Mbl Hawnn gokasaTtenbCTBa TOrO, YTO rOCYAAPCTBEHHbIE YYpexOeHUs BCAKUA pas,
korga [OMmKHO 6bino OblTb BHEAPEHO HOBOE MNPaBMIIO PErynupoBaHus, 3anpaluvBann o
HamepeHusax onepatopoB. Hanpumep, NISA coobwimno onepatopam O TOM, YTO UM HE HYXXHO
paccmaTpuBaTb BO3MOXHbIA aBapUMHbLIN NepepbiB B 3HeprocHadbxeHun AIC, notomy 4TO
BEPOSATHOCTb TaKOro cobbITnst Mana. 3atem OT onepaTopoB 3anpocunn pasymHoe o60CHOBaHme
HEHY>XHOCTW Takoro pacCMOTpPEHMS.

B poknage KoMUCCUM KOHCTaTUpPyeTCs, YTO, MOCKOSbKY Takoe MOSIoXKEeHWe OonycKano
NPOM3BOSIbHOE OTHOLLEHNE K MepaM YMEHbLLEHUS NOCNeACTBUIA CEPbE3HOM aBapun, HEKOTOPOe
(HeHa3BaHHOe) oOopygoBaHME WMMENI0 MEHbLUYH MOLLHOCTb, 4YeM obopygoBaHue Onsg
obecneyvyeHns 6e30nacHOCTM, UCNOMNb3yeMOe B HOPMasbHbIX PEXUMaX AKChyaTaumu.

Kpome Toro, kommuccus gokasbiBaeT, 4To NISA gonyckano npomsBOSfibHOE BbINOSTHEHNE
HEKOTOPbIX HOPMaTUBHbIX TPEOOBaHMI U OTCPOYEHHOE BbINOSIHEHME APYIMX, Hanpumep Takux,
KaK npoBedeHNe TeCTOB Ha CencMOYCTOMYMBOCTb K 3emneTpsaceHusMm. B 2006r. NISA
notpeboBano noarotoBuTb cootseTcTBylOWME oT4yeThbl K 2009r., n xota TEPCO BbinonHuna
NPOMEXYTOYHbIE OTYeTbl bl MtoHe 2009r., oHM Bbinn HenonHbiMK. CornacHo goknagy, TEPCO
pelumna oTNoOX1Tb 3aBepLUeHne 3Tnx otdeToB Jo 2016r.

[oknag kommuccnn gokasblBaeT, YTO AMNOHCKME SHEpreTuyeckne KoMnaHuuM 3aHumanucb
nob6msmom 4epes HaumoHanbHyto Pegepaumio SMNEKTPOIHEPreTUHECKUX KOMMaHWn, umes
uenbio n3bexarb, NOCTaBUTb NOL COMHEHME UMK OTNOXUTb OEWCTBUS, KOTOPble MOMMM Obl
npepeaTtb HenpepbiBHYO paboTy ASC.

«HecmoTpst Ha HeO6XOOUMOCTb NOCTOAHHOIO BHUMAHWUS K 9BOSIHOLMU MEXOYyHapOOHbIX
CcTaHgapToB Ha Mepbl 6€30MacHOCTM B OTHOLUEHMU 3eMIIETPACEHMUS, SAMOHCKOW onepaTopbl-
9NEKTPOIHEPreTUKN HEOLHOKPATHO WM YNpsMO OTKasblBanUCb OT OLEHOK M OBHOBREHus
CYLECTBYIOLWMNX MHCTPYKUMIA, BKAoYaa TpeboBaHWS K NPOBEAEHUIO MNEPENPOBEPOK U
mMoaudmkaumn. AnoHckass SagepHas  MPOMBLILWMEHHOCTb  OTCTana OT  MeXAyHapOAOHbIX
CTaH4apTOB MO YCTOMYMBOCTU K 3€MMETPACEHUAM U MOArOTOBNEHHOCTM K LlyHaMWN U HEe cMmorna
YMEHbLUNTb PUCK TSHKEMbIX aBapui cobnogeHveM NaTM ypPOBHEW CTpaTermmn «3awmtbl B
rNyouHYy».

«[lMpoBepka komuccuen cnocoboB 06CyKaAeHMA 1 KOPPEKTUPOBKM NpaBmn 6e3onacHoCTH
nokasblBaeT «YKTHble OTHOLUEHMS» MexXay onepatopamu, perynaropamu u akageMuyecKkom
HayKoWn, KOTopble MOryT BbITb OLEHEHbI TOMBbKO Kak MOSIHOCTbIO Henpuemnemble. B OCHOBHOM,
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perynaTopbl M onepatopbl CTaBUNM WHTEPECbl CBOWMX OpraHusauui Bbiwe 6e3onacHocTn
HaceneHus 1 peluanu, 4to paboTa peakTopoB AnoHckux ASC «He ByaeT ocTaHOBNEHa.

OTyeT Takke puCyeT MpayHyl KapTUHY [es3opraHuvsaumm U HeJoBeHWd BO BpeMms
aBapun. Haxogawminca BHe nnowagkv aBapuiHbIn LeHTp Ges3gencTBoBan m3-3a OTCYTCTBUS
aHeprocHabxeHusa; TEPCO He coobwmna NISA nnu kaHuensapum npeMbep-MUHUCTPA O MNIOXOM
COCTOSIHUM BeHTUnAuun 6noka 1; noatomy, kKorga npeacTtaBUTENM KaHUENapuuM npembep-
MUHUCTPA HaNpaBUUCb Ha Nnowaaky, YTobbl AaTh yKa3aHUs CaMOCTOATENbHO, 3TO HaPYLUWIO
Lenb aBapuMMHOro ynpaBneHns, YTo NpuBeno K elle 6onblemy 6ecnopsiaky.

«B npaBneHun komnaHum Kommuccusi oBHapyxmna HEBEXEeCTBO U CaMOHaOEeAHHOCTb,
HenpocTuTenbHble Ans nwboro 4yenoeseka wnu NOOGOW opraHM3auuKn, UMeLWMUMU Oeno C
AOepHOM  aHepreTukon. Mbl  HawmnM  WUrHOPUPOBaHME  MEXOYHAPOAHbIX TEeHOEHUUn wn
npeHebpexeHne 6e30MacHOCTbI0 HaceneHus. Mbl Hawnu MpuBbLIYKY MPUBEPXKEHHOCTM K
YCNOBWSIM, OCHOBaHHbIM Ha OObIYHbIX Mpouedypax M meTodax, C NPUOPUTETOM Ha YXO4 OT
pucka Anga opraHusaumy. Mbl Hawnu uapsiliee B opraHvM3auun MbllifieHne, KoTopoe oTaaet
NPUOPUTET NOMYYEHWUIO BbIrOAbl 3@ CHET HaceneHns».

«HecmoTpsi Ha Bce NpMBOAMMbIE MHOFOYMUCIIEHHbIE AeTanu, 3TOT AOKMag He MOXeT
nepegatb — OCOGEHHO rnobanbHOW ayguTopuM — MbIWAEHME, KOTOpOoe noaaepXusano
HEOPEXHOCTb, Nexallyo 3a 3TuM beacteneM, YTo AOMKHO ObiTb NPU3HAHO — CKOSb Obl 3TO HU
6b1n0 6oNEe3HEHHO — Tak 3TO TO, YTO criyymBLLeecs Obino 6eaCTBUEM, «CAENaHHBbIM B ANOHUNY.
Ero dyHoameHTanbHble NPUYMHbI CrieayeT uckaTb B MPOYHO YKOPEHMBLUMXCA OOblyasix
ANOHCKOW KyNnbTypbl: Hawem pednekTopHOM MOBUHOBEHUW; HALLEM HEXEeNneHun 3agaBaTb
BOMPOCHI BAACTAM; HaLlen rpynnoBLLMHE U Halen N30SIMPOBAHHOCTMU.

B poknage 6binu gaHbl cnegytowme pekoMeHgaumn (BblgepxKKm):

1. HayaTb MOHUTOPUHT 94EPHOMO PEryriMpoBaHUs HauMOHarbHbIM NapsiaMeHToM.

2. PecbopmupoBaTtb cUCTEMY KPU3UCHOTO YNpaBieHus!.

3. HayaTb MOHUTOPUHT onepaTopoB 1 paspaboTaTb HOBblE B3aMMOOTHOLLEHUS] C HUMU, C
YEeTKUMKU pasrpaHuveHnsMn nonHomounn. Pecpopma TEPCO pormkHa BknoyaTh YCTaHOBNEHUE
npuoputeta ©6e30nNacHOCTN, W3MEHEHMEe Mo3MuMn MO  MHAOPMALMOHHOM OTKPbLITOCTU W
NPUOPUTETHON POSN parioHa PacrnoNOXEHUSA CTaHLUUN.

4. HoBbl perynatvBHbIA OpraH AofmkeH ObiTb HEe3aBUCUMbIM, NPO3PayvHbIM,
npodeccnoHanbHbIM, KOHCONMUANPOBAHHBLIM N AEACTBEHHbIM.

5. 3akoHbl 0 9a4epHON 3Heprm AOMKHbl ObITb OCHOBaTENbHO Npeobpa3oBaHbl, YTOObI
COOTBETCTBOBATb MEXAyHapOAHbIM cTaHgapTam 6e30nacHOCTW, 34paBOOXPaHEHUS U

6narococtosiHus. OHM OOMKHbI BKMOYaTb TpeboBaHms mogudukauum.
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Nekuunna 4. HopmaTnuBHOE perynupoBaHue npouecca BBoga B

JKcnnyatauuro

4.1. AKTyanmsauus n cosgaHue CUCTEMbI perynimpoBaHus BBoAa B 3KCNnyaTtauuro

YnotpebneHne TepMuHa «peErynMpoBaHMe» MNPUMEHUTENbHO K Mpoueccy BBoda B
JKCnfyaTtauuio onpaBAaHO CTpPeEMSIEHMEM BHECTM B 3TOT MNPOUECC, HaxOoAswuncs nog
CNy4YarvHbIMWU BHYTPEHHVMW W BHELWHVWMU BO3AEWCTBUAMM, ONTUMANbHYO OpraHusauuio,
onpegensiowyo COBOKYNHOCTb M B3aMMOCBSA3b AEWCTBMMA NO BBOAY B 3KChnyatauuio U
NO3BONAKLLYI0 A0OMTLCA NOCTaBMNEHHbLIX Lenen npouecca BBOAa B JKcnnyatauuio Hanbonee
6e3onacHblIM M 3KOHOMUYHBIM MYyTEM C MUHUMarNbHO HeobXxoOuUMbIMU MaTepuasibHbIMU 1
TPyAOBbIMM  3aTpaTamMy, a Takke MUWHUMManbHbIMW 3aTpaTtaMuM BpeMeHu U pecypca
obopynoBaHus.

CornacHo crnoeapto pycckoro ssbika C./. OxeroBa TEPMUH «PETYNSAPHbINY TONKyeTCs
KaKk «paBHOMEPHO M BMOJSIHE MPABUITbHO MPOUCXOOALMNY, @ TAKKE «KUMEKLMNIA MPABUITbHYO U
NMOCTOSIHHYIO OpraHM3aumnio». B aTom cmbicne perynupoBaHmne npolecca BBoda B 3KCnyaTaumo
MOXET 4OCTUraTbCsA Kak OpraHM3aunoHHbIMU, Tak U TEXHUYECKMMU MepaMMu.

OcHoBon ans perynupoBaHus paboT no BBogy B akcnnyaTtauuio aHeprobnoka ASC
ABNSAETCS rocyaapCTBeHHas W OTpacneBad HoOpMaTuMBHasi AOoKyMeHTauus. Beog B
aKCnyaTaumio OCyLecTBNAeTCs B COOTBETCTBUMM C OENCTBYOLWIMMW Ha AaHHOE Bpems B
CTpaHe 3akoHamMW, HOpMamu, MpaBwuaMn, TEXHUYECKMMWU YCIOBUSMW U  CTaHgapTamu,
PacnpOCTPaHAILLMMNCA Ha AEATENbHOCTb BCEX NPEANPUATUN U OpraHn3auni, y4acTBYOLMX B
npouecce BBoga Ornoka B akcnnyatauuio. lpu  BBOAE B 3KCNnyaTauuio 3HEpProbrnokos,
CMPOEKTMPOBAHHLIX B HALlen CTpaHe M COOpPYXaeMblX NMPU TEXHUYECKOM COLAEMCTBUN Hallewn
CTpaHbl 3a pybexom, No cornacoBaHuio ¢ 3aKka3ymkoM MOTyT MPUMEHSTLCA HauWOHarnbHbIE U
MeXayHapoaHble HOPMbI 1 NMpaBuna.

PerynuposaHne paboTr no BBOA4Yy B 3KChnfyaTtauumio HenocpeactBeHHO Ha ASC
OCYLLECTBISAETCA TakKe B COOTBETCTBUM C MyCKOHANag04YHOW AOKYMEHTaumen (nporpaMmmamm v
MeToAuKaMu, KOOPAWHAUMOHHBLIM MIaHOM, MOSIOXEHUAMN, rpadmkamMn, WHCTPYKUMSMU MO
aKcnnyaraumm).

MpuHUUNManbHbIM NOPSAOK N codepxaHue pabot Ha ASC no BBoAY B 3KCMfyaTauuto
peakTopHon yctaHoBkm BBOP 6bin paspabotaH u peanusoBaH Ha NEPBOM OTEYECTBEHHOM
peaktope BB3OP-210 ana 6noka Ne1 HosoBopoHexckon ADC. OTpaboTaHHble Ha aTom Gnoke
OCHOBbI OpraHM3auMOHHO-TEXHUYECKNX PELLUEHU ObINn MCNONb30BaHbl MPaKTUYECKN Ha BCEX
aHeprobriokax ASC, NOCTPOEHHLIX B Hallen cTpaHe n 3a pybexom. OTO kacaeTcs, B MepBylo
oyepenb, aTanHOCTU NpoBeaAeHnsa paboT, opraHM3aunm B3aMMOOTHOLLEHNI y4aCTHUKOB paborT,
OpMMPOBaAHMA W MOArOTOBKM KOHTUHreHTa CrneumanucToB Ans  BbIMNOMHEeHus pabor,
pa3paboTky NyCcKOHaNago4yHoOM M 3KcnnyaTaumoHHOM [OOKYMEeHTauuum (nporpamMmm, MeTOoAMK,

WHCTPYKUMI) AN NpoBeaeHnst UCnbITaHU 060pya0BaHNS peaKTOPHON YCTaHOBKM.
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[na npoBedeHus MNyCKOBbIX onepauuMi U BeAeHUs 3KCnyaTaumoOHHOro pexunma Ha
6noke Ne1 HBASC 6bin npuBneyveH nepcoHan nNpoeKkTHbIX MHCTUTYTOB, pa3paboTymka npoekTa
PY OKB «I'mgponpeccy», MHcTuTyTa atoMmHom aHeprum um. U.B. KypyaTtoBsa v ap. SkcnnyaTtaums
CTaHumMm Oblna yKOMNIeKToBaHa OnbITHbIMM paboTHMKkamu c obbekToB MuHcpeamailua wu
TENMoBbIX 3MNEKTPOCTaHUMA. [locrneMoHTaxHy0 Hanaaky anekTpoobopyaoBaHUs, KOHTPOMbHO-
N3MepuTenbHbIX NPUOOPOB, aBTOMATMKW, BEHTUNALMM, CUCTEMbI YNpaBneHuMs W 3auTbl
peakTopa BbIMOSMHAN MepcoHan HanagoyHbiXx opraHusaumn MuHaHepro n MwuHcpeamalw.
HanagouyHbIx opraHusaumii 66110 4OCTaTOMHO, HO He ObINo Takom, KoTopas obbeguHsana 6ol n
KoopAMHUpoBana Bclo paboTy. 3Ty 3agayvy BbIMOMHAM SKCMyaTauWoHHbIM NepcoHan, XoTa B
npegnyckoBoOKn Nepmod oH 06s3aH 3aHMMaTbCs gpyron paboTom — NOAroTOBKOW K SKCMnyataumm
9Heprobrioka, a To4Hee, U3YyYEeHUEM TEeXHONOrM4YecKUX perfnameHToB, WHCTPYKLMM,
HOPMAaTMBHbIX AOKYMEHTOB, pacnonoxeHns obopyaosaHusa v T1.4. Kpome Toro, 6onbliasa yactb
nepcoHana npoxoguna CTaxxuposky Ha nepson ASC 1 Ha TENNOBbIX ANEKTPOCTaHUMAX.

OpraHusyoLmm af1eMEHTOM TEXHUYECKOro pyKOBOACTBA BBOAOM B IKCNyaTauuio Gbina
pa3paboTka nporpaMmMm M MEeTOAMK NyCKOHanagovHbIX paboT, aKCnepuMeHTanbHbIX PEXMMOB U
N3MEPEHUN.

Ha atane dmsnyeckoro nycka M M3MEpPEHUs1 HEUTPOHHO-PU3NYECKNX XapaKTEPUCTUK
aKTMBHOW 30Hbl 6a30M ANA 3TOro CAYXWSM KaHOHbI saepHon 6e3onacHocTW, oTpaboTaHHbIe B
nepvopg uccnegoBaHumM Ha CTEHAAX U KpUTUYECKUX coopkax.

Ha oaTane aHepreTMyeckoro mnycka HEYKOCHUTENbHOW OCHOBOW JIOMTMKA OCBOEHUS
NPOEKTHbIX MoKasaTenen aHeprobrnoka ABNANCA Takow BbIOOP nocnegoBaTeribHbIX COCTOSIHWUIA
OGnoka, napameTpoB, Habopa paboTtawowero obopyaoBaHus, MNPOBOOUMBbIX MPOBEPOK
paboTocnocobHOCTM 06opyaoBaHMS M NPaBUITbHOrO AEWCTBUSA 3alMTbl U ONOKMPOBOK, Koraa
NPOBEPKM Ha npeablaywem COCTOSHUM no3Bonsnu obecneuntb 6Ge3onacHbin BbIXO4 W
aKCnfyaTaumio B CneayloLlemM COCTOSHAM UMM Ha Cneayrollen CTyneHn MOLLHOCTU peaktopa.
Hanpumep, HaTypHas npoBepka YCTOMYMBOM €CTECTBEHHOW LMPKYNAUUM TEnnoHOCUTENS B
peakTOPHOM KOHType no3Bonsna 6e3onacHo BbIXOAUTb Ha MOLLHOCTb, OOMNyCKatoLlylo OTBOA
OCTaTOYHOrO TENSOBbIAENEHMS MOCNe aBapUNHOW OCTAHOBKM peakTopa Mpv MOSHOCTbIO
HepaboTawLllen LWTaTHOW CXeme aBapunHoro TennootBoga w  T.n. OtpaboTaHHas
nocnenoBaTenbHOCTb MyCKOHaNado4YHbIX onepauun (npouedypa) v nporpaMmma nycka B
pesynbTaTe cTana OAHMM M3 OCHOBOMOMarawwmx LOOKYMeHTOB npu nycke Bcex AJC c
peakTopamun BBIP.

MepBbIM  OOKYMEHTOM, perfnaMeHTUpylLWmMM opraHvsauuio pabot no BBogy B
akcnnyartaumio, 6bino paspaboTaHHoe Npu BBoAE B akcnnyataumto 6noka Ne2 HBASC B 1969r.
«BpemeHHOe nonoxeHne o6 opraHm3auum nyckoHanagoyHblx pabot Ha yctaHoBke B-3M» 88-
TY-235. 310 nonoxeHne 6biNo pa3paboTaHO Ha OCHOBE OMbiTa, MOMyYEHHOrO Mpy BBOAE B
akcnnyataumto 6rnoka Ne1 HBABC u ADC «PanHcGepr» c peaktopamun Tuna BB3P. B
nonoxeHun  Oblna  onpegeneHa  nocnefoBaTeNnbHOCTb,  nNporpamma M OObeMb
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nycKOHanago4Hblx paboT no atanam, 3agayn 3TanoB, rOTOBHOCTb 060pyaoBaHMA U KpuTepum
NPUEMKN pe3ynbTaToOB MWCMbITAHWWA, Onpeaensancs nopsgok MNOArOTOBKM M KOMMeKTauum
TEXHMYECKOM [OKYyMEHTauum Mo nyckoHanagoyHbiM pabotam. [lo 3TOMy NOMOXeEHMIO
pacnpegensnucb paboTbl MO BBOAY B 3KCMnyataumio obopyaoBaHMs MO NPUHALNEXHOCTM MO
NPOEKTHbIM M HanagovHbIM OpraHvM3auusM, Onpefensanucb npaBa W OTBETCTBEHHOCTb
opraHmsaummn npu nycke. OCHOBHble TpeboBaHMA 3TOro «BpeMeHHOro NonoXeHus...» nernu B
OCHOBY opraHusauun BBoga B akcnnyataumo PY Bcex nocnegyowmx ycraHosok BBOP.

Ocoboe MecCcTO B pas3BuUTMM PETYIMPOBAHUSA CO34aHMA W BBOAA B 3KCMnnyaTauuto
aHepro6nokoB A3C npuHagnexut duHckom ASC «JloBuca», coopyxaBliencss npu
TEXHNYECKOM COLEWCTBMM Hallen CcTpaHbl. OTO ocoboe MecTo hopMMpPOBaNoCb C CamMoro
Hayana B npouecce paspabotkm ASC BBMOY [[OCTATOYHOM HE3ABMCUMOCTU TEXHMYECKON
NOMUTUKN (PUHCKOW CTOPOHbI, OAHO3HAYHO COPUEHTMPOBAHHON Ha peanu3auuio Bcex Nnoaxoaos
K obecneyeHuto 6esonacHoctn AJC, chopmMMpOBaBLUMXCA K TOMY BpPEMEHW B 3anagHou
aTOMHOW 3HepreTuke. OTO pewarowmm ob6pa3om MOBMAMANO Ha nocneaywllee BHeApeHue
aHanornyHbIX NOAX040B B OTEYECTBEHHYIO aTOMHYIO QHEPreTUKy.

K 1969 rogy, T.e. kK Hadany paboT C (OMHCKAM 3aKa34yMKOM, OTHOCUTCH Ha4amno
pa3paboTkn obLmMx NpUHUMNOB obecrneyvyeHnst 6e30nacHOCTU aTOMHbIX 3FIEKTPOCTAHUUA Mpun
NPOEKTUPOBAHNN, CTPOUTENbLCTBE M IKCMMyaTaumu, 3aKOHYMBLUENCA BHELPEHUEM B MPaKTUKY
snepHon aHepretukn Cosetckoro Coto3a u ctpaH-yneHoB COB Orlb-73, 4to 03Havano BbIXoq
Ha OCHOBHblE KpUTepmm 6€30nNacHOCTH, NPUHATLIE B 3anagHOM aTOMHOWN SHEpPreTuKe.

BHegpeHne B npaktuky paboT MO (PUHCKOM CTaHUuM «nporpaMmmbl obecneyeHus
KayecTBa» noTpeboBano 3aMeTHOro yBenuvyeHust paboT no 0B6OCHOBaHMIO MNPUHMMAEMbIX
peweHnn, no obecneyeHnto kavectBa obopyaoBaHMA WM npoueaypaM KOHTPOMs KavecTBa.
MpMMeHUTENBHO K MyCKOHanago4YHbIM paboTam MosiBUNUCL Takne HOBble AN OTeYEeCTBEHHOM
NPaKTUKM KaTeropum, Kak «KpUTepun OOCTMKEHUS Lienen» UCCrNeLoBaHun, KKPUTEPUN OLEHKM
pesynbTatay uamepeHun wn T.n. [anbHernwee pasBuTUE MNONYYUNN SNEMEHTbI «KyNbTypbl
6e3onacHOCTM»: NMOMHOE BLINOSIHEHME BCEX HaMeYeHHbIX paboT W ycrnoBun Onsi nepexoga K
oyepedHbIM 3Tanam; WUCKIOYEHME BO3MOXHOCTM MNPUEMKM B IKcnnyatauuio obbekta B
COCTOSIHUW, OTANYAIOLLEMCS OT MPOEKTHOrO, U T.1.

B koHue 60-x rogoB, Koraa 4Mcno CTPOSILLMXCH aTOMHbIX 3MEKTPOCTaHUUN ObIIO elle
HebonblwnM, cHayana Ha benospckon n HosoBopoHexckon AJSC, a 3atemM M Ha Opyrux
aTOMHbIX 9NEKTPOCTaHUMsaX Obinn obpa3oBaHbl Uexa Hanagku, nycka u onpoboBaHus
o6opygosanuns (LUHAM, LHWO), koTopble KOMMNMEKTOBaNUCb MEepPCOHaroM, MMEKLLMM OMbIT
aKcnnyataumm saepHbix yctaHoBok. O6pasosanue LIHATM v LUHWMO 6bino nepsbiM warom B
CO3daHMn CcneumanuanpoBaHHbIX crnyx6 anga BbeinonHenus MMHP Ha ASC wn pgukToBanocbh
HameyaeMblM MaclTabHbIM pa3BUTMEM ATOMHOW 3HEPreTUKW, B TOM YMCMEe CTPOUTENbCTBOM
A3C 3a pybexom npu TexHudeckom cogenctesmm CCCP, KoTopoe BKtovano KadeCTBEHHOE U
CBOEBPEMEHHOE BbIMOSTHEHNE MNYCKOHANado4YHbIX paboT. B To e Bpems Ccnoxusluascs
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npakTuka opraHnsaLmm n KoopavHaummn nyckoHanago4Hbix pabot Ha ASC 1 nmeBLINACA cocTas
Pa3pO3HEHHbIX CNeLManmM3MpoBaHHbIX OpraHM3aunin He Mornn obecneynTb BbINOMHEHNE BCEro
ob6bema nyckoHanagouyHblx paboT Ha aHeprobnokax AJC, BBoaumbix B genctene B CCCP n
3apybexHbIX CTpaHax.

MosiBuNnacb octpas HeobGxoaMMOCTb B paspaboTke AOKYMEHTauuu Ha Bcex aTanax
NMyCKOHanaao4HbIX paboT, MOArOoTOBKE W BbINyCKe psida HOPMATUBHbLIX OOKYMEHTOB. Bbino
Heobxoanmo obecneuntb nepexon OT CTPOUTENbCTBA €4MHUYHBLIX OMbITHO-NPOMbILLIIEHHbIX
A3C Kk MaccoBOMY, MOTOYHOMY UX COOPY>KEHUIO W MYCKY.

CospaHue Ha ASC LUHWIT n LUHMO nomorno ycnewHo pewntb 3TU Bonpockl. NepcoHan
LEeXOB BbIMNOSMHAM pPEXMMHble UCNbITaHMA 0BOpyooBaHMA Ha OEeNCTBYIOLWKX 3dHeprobnokax,
nycKkoHanagouyHble paboTbl Ha HOBbIX, MYCKOBbLIX 3HepProbriokax cHavana Ha «csoumx» AJC, a
3aTeEM M Ha ApYrMx aTOMHbIX SMNEKTPOCTaHUMsAX, coopyxaslimxcs kak B CCCP, Tak 1 no
COBETCKUM MpoeKTam B 3apyOexXHbIX CTpaHax.

OpgHako No Mepe CTpouTenbCTBa M BBOAA HOBbIX aHeprobnokoB AJC Harpyska Ha
UHNMN n UHNO BospacTtana. bonblwne o6bemMbl paboT TpeboBany NOCTOSHHOrO HapallMBaHuUs
uncneHHocTtn cotpygHukos LIHUIM n LUIHWO, koTopblie BxOoannu B COCTaB nepcoHana «CBOUX»
A3C. Hanpumep, B LUHUIT HoBoBopoHexckon ADC B 1983r. pabotann 384 yen., 4to Gbino
COM3MEPUMO C YUCITIEHHOCTBIO OCHOBHbIX LIEXOB CTaHLUMN. OTO B M3BECTHOW CTEMNEHU NPUBOAUIIO
K WCKYCCTBEHHOMY 3aBblLLUEHUIO YyOEeNbHOW 4McneHHocTn nepcoHana ASC u  HeraTuMBHO
OTpaXkanocb Ha TEXHUKO-3KOHOMMUYECKMX NoKasaTensax paboTbl CTaHUUN.

K Hauyany 80-x roqoB B YCIOBUSIX aKTUBHOIO Pa3BUTUSA aTOMHOW 3HEPreTUKM CTarno siCHO,
YTO AN MOBbIWEHUA KadecTBa MNPOBEAEHUS MyCKOHANado4HbIX paboT M noaroToBKM
SKCMyaTauMoHHOrO MepcoHana LuernecoobpasHo LUeHTpanu3oBaTb B pamkKax OOHOW
crneumanm3MpoBaHHON OpraHuM3auumn pellueHne BaXHbIX ANS aTOMHOW 3HEepreTukn 3agad:
nNpoBeAeHNss HanafouYHbiIX M MYCKOBbIX Oonepauun KU noarotoBkM nepcoHana. B pesynbTaTte
NpUHATUS Takoro pelleHns B 1983r. 6bina obpasoBaHa cneynanM3aMpoBaHHasa opraHu3aums —
«ATOMTEX3aHepro» (nepBoHavanbHoe HasBaHue 1O «ATomMaHeproHanagkay).

B a3TOM oOpraHuMsauMmM B €OWHbIA MPOW3BOACTBEHHBIA MEXaHM3M OblM  cobpaHbl
konnektuebl LIHUM, LHANO n y4yeBHbIX LEHTPOB aTOMHbIX 3NEKTPOCTaHUuN, 06beauHeH unx
PU3MYECKUIN U MHTENNeKTyanbHbIN NoTeHumnan, pecypcbl. [MosBUIMCE BO3MOXHOCTU MaHeBpa,
OnepaTMBHOIO peLLeHNsa BONMPOCOB, paclumpeHmns cdepbl 4eATENbHOCTH, yBeENnYeHns o6bemMoB
BbINOMNHSAEMbIX paboT, AanbHenwero pa3suTus. Bmecte ¢ TeM aToOMHble anekTpocTaHuun 6binu
ocBobOXAEHbI OT paboT, NnepeLlealwmx Nog OTBETCTBEHHOCTb HOBOW OpraHu3aunm, u noayyunnu
AOMONMHUTENBHYI0 BO3MOXHOCTb COCPEA0TOMUTHLCS HA SKCNTyaTaunoHHbIX npobremax.

CuctemHas pabota no paspaboTke HOPMATMBHOW [OOKYMEHTauuMuM no BBOOY B
3KCMyaTaumio C Lenblo ero perynupoBaHns Obina Havyata B « ATOMTEX3HEPro» ¢ MOMEHTa ee
cosgaHusa. PaspaboTka HOpMaTMBHOW MyCKOHanagoO4YHOW AOKYMeHTauuu Obina OgHOW U3
Hanbonee BaXHbIX 3a4ay BHOBb CO3[aHHOW opraHusaumn. PaboTa Hayanacb C Bbinycka B
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1985r. OCToB Ha nyckoHanagoyHble paboTbl, 3aTeM Obll BbiNyWeEH psg OOKYMEHTOB,
OXBaTbIBalOLLMX BCE HaNpaBneHus perynnpoBaHna paboT no BBoAy B 3KCMyaTauuio.

B panbHenwem, no mepe pas3BuTMa OOLLENM CUTyauun, TEXHUKM U  TEeXHOMOruw,
HOopMaTMBHOW ©a3bl B 06MacTM aTOMHOW SHEpPreTMKU Co3daHHble AOKYMEHTbl NO Mepe

HeobXxoaAnMocCTH nepepa6aTb|BanMCb B COOTBETCTBUMN C HOBbIMU YCITOBUAMMW.

4.2. CTpyKTypa 1 cocTaB fJOKYMEHTOB, peryfimpyroLwmux BBo4 B 3KCNsyatauuio

Komnnekc cneunansHON HOPMaTUBHOW OOKYMEHTauMKM, perynupyloLlen npouecc Beoja
B 3KCMnyaTauuio, MOXHO NoApasAenvTb Ha JOKYMEHTbI, MMEIoLLMEe OTHOLIEHNE K AeATENbHOCTM
B obnactu BBOAa B 3KCMnyaTauumio M [OKYMEHTbl, HEenocpeaCTBEHHO perynupyowue 3Ty
AeaTenbHOCTb. B dhopMmpoBaHmnM aToro Kommnnekca npuHATa MHOrOypoBHEBas Mepapxmyeckas
cuctema. Ha 6a3oBOoM HyneBOM YpOBHE pas3MeCTUIUCb [OCY4apCTBEHHblE  3aKOHb,
NOCTaHOBMNEHNS npaBuTenbCcTBa. B cocTaB [OKYMEHTOB, OTHOCSILUMXCA K NepBOMy —
KOHLeNnTyanbHOMY YpOBHI0, Bowwnm O6wme nonoxeHns obecneveHns 6esonacHoctn AC.

Bo BTOpon yposeHb Bownu HI, KOHKpeTU3Mpylowmne M packpbiBaloLme MNONOXKeHUs
AOKYMEHTOB MepBOro ypoBHs. [JOKyMEHTbl pasgenoB BTOPOro YPOBHS COOTBETCTBYHOT MU
obLeTEXHNYECKMM OOKYMEHTaM, unu cneumnanbHeiM HI no obecneyennto 6esonacHoCTu.

K TpeTbemMy ypOBHIO OTHOCATCA MeToauveckue [OKyMeHTbl. Ha aTtom ypoBHe
pasmewatotca H[I, B KOTOpbIX HEOOGXOAMMO W3MNOXWUTb PpekoMeHdauuu Ons peanusauuu
TpeboBanmn H[ pernameHTUpylOWEro ypoBHA. OTW [OOKYMEHTbl AOMMKHbl obecneuntb
noHMMaHve npobnembl M [aTb pekoMeHZauum no crnocobam M MeTogaM €€  peLUeHUs.
lMepedyeHb BOMPOCOB ANS pacCMOTPEHWUS Ha HOPMaTMBHO-METOOUYECKOM YpPOBHE SBNSETCHA
OTKpbITbIM NepeyHeM. OH pa3BuBaeTCs BMECTE C pas3BUTUEM CTPYKTYpbl cuctembl H.

Ctpyktypa cuctembl H no BBoAy B aKchfyatauuio nokasaHa Ha puc. 4.1. OTta
CTPYKTypa co3gana OCHOBY Ansi nfiaHMpoBaHud, pa3paboTku u coBeplieHcTBoBaHus HI. B
BbldeNeHHbIX 6rokax Ha puc. 4.1 pasmelleHbl HasBaHus cepui unn otaenbHbix HL,
CyWecCTBYylOWMNX W Tex, KoTopble crnegoBano paspaboTtatb WM nepecMmoTpeTb Ans
perynupoBaHusa npouecca BBoda B akcnnyatauuio. Yucno 6nokos, copgepxawmx HA,
yunTbiBaeT yXKe CHOPMMPOBABLLYIOCA CUCTEMY MPaBWU M HOPM B aTOMHOW 3HEpreTuke u ee
mMoandmkaumn.

C npuHatTnem ®depgepanbHoro 3akoHa «O6 wmcnonb3oBaHWMM aTOMHOW 3HEPrumny
npeanoxerHHaa CTpyktypa HI Takke npeTepnena M3MeHeHWsi, CBA3aHHbIEe C YCTaHOBMEHWEM
CTaTycoB JOKYMEHTOB B 06r1actu MCnonb3oBaHUs aToMHon aHeprun. B cucteme HI B obnactu
MCNoNb30BaHMS aTOMHOW 3Heprum paspabaTbiBatoTcsa heaepanbHble HoOpMbl 1 Npasuna (OHI),
pykoBoactBa no 6esonacHoctn (PB), pykoBoaswme pokymeHtol (PH), meTtoguueckue

AokyMmeHTbl (MA).
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Crtpyktypa HIO pomkHa Obina noO3BONWUTbL OXBAaTUTb CPEACTBAMUM  HOPMATMBHOMO

perynupoBaHusa Bce Haumbonee BaXHble acnekTbl npouecca BBoga 3Heprobnoka AJC B

3KCnnyartauuto. Bbinn C(*)OpMyJ'IVIpOBaHbI HanpasieHnAa yCTaHOBIIEHUA Tpe6OBaHI/II7I, KOTOpbIEe

AOIMKHbI ObINW HanTK oTpaxeHne B HL:

B

K roTOBHOCTM cuctem, oOoOpyaoBaHMA M NOMELWEHUWn K 3Tanam BBOAa B
aKcnnyatauumio;

K opraHmsauuu MNHP;

K reHepanbHOMY nogpsay npv nposegexHun MNHP;

K nepcoHany, yyactsytowiemy B nposegeHumn MNHP;

K 06bemy 1 nocnegoeatenbHocTh MNHP;

K MCMbITaHWSIM B NpoLiecce BBOAA B 3KCMyaTauuio;

K paspabaTbiBaembiM B npoLecce BBOAA B 3KCMflyaTauumo TEXHONOMMYECKUM
cxemawm;

K TEexXHU4ecKoW [JOKyMeHTaumm Mo BBOLY B 3Kcnayataumioo (nporpammam U
MeToauKaM UCnbITaHUR, crneundukaumm npubopos, maTtepuanoB U 000pyaOBaHUSA
aona npoussoactea [MHP, K onepaTMBHOM [OOKYMEHTAUMKM MNYyCKOHarago4YHoro
nepcoHana);

K MHCTPYKLMSAM NO 3KCnnyaTauum;

K OTYETHOM LOKYyMeHTauuu;

K TUNOBLIM NporpaMmmam n metogukam MNHP;

K pacnpegeneHnto paboT Mexay MOHTaXHbIM 1 MyCKOHaNag04YHbIM NepPcoHarnomM;

K Hay4YHO-TEXHNYECKOMY PYKOBOLCTBY BBOAOM B 3KCMyaTauuio;

K aBTOPCKOMY HaZ30py Npv BBOAE B IKCNyaTaumio;

K MpuemMKe B 3KChyaTauuio;

K OLleHKe CTOMMOCTK paboT;

K obecneyeHunto akcnnyaTauum (Kak B nepuog BBOAA B IKCnyaTauuio, Tak U B
nepvoa AanbHenwen NpoMbILLNIEHHON SKCnyaTaumn).

COOTBETCTBUM C I3TUMMU HanpaBleHunaAMM Ha HOpMaTUBHO-METOAMYECKOM YypOBHE

cuctembl H B yncno aktyanbHbiX 6binun BkAoyeHsl HO nnu 6nokvn HA (puc. 4.1).

Ha meToguyeckom ypoBHe Gbino yCTAHOBMEHO 2 MOAYPOBHS C YYETOM paHXMpOBaHMUS

MO BaXHOCTW, 006A3aTENbHOCTU N AEeTanbHOCTU C Y4ETOM Mepapxmm «cBepxy-BHU3». Ko 2-my

YPOBHIO OTHECEHbI OOKYMEHTbI, nMelouijne NoKanbHbI XapakTtep, BXxoasdwine B COCTaB ApYyrnx

AOKYMeHTOB (1-ro nogypoBHsi).
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1-it
NMOYPOBEHb

2-it

IMOAVDOBCHDL

3akoHoaaTeIbHbIA YPOBEHD

3AKOH OB UCIIOJIb30BAHUN ATOMHOM SHEPT U

Konuenrya/jbHblil YPOBEHb

OcHOBHBIE CAaHUTApHbBIE
npaBuiIa

Hopwmsl siiepHoit
0€e301acHOCTH

OO01IMe NOJIOKEHUS
oOecrieuenus 0€30MacHOCTH

Hopmsl pagnanyronHoi
0€30I1aCHOCTH

PeriamMeHTHPYOIUMH YPOBEHb

TpebGoBanus k
IPOEKTHUPOBAHUIO U
coopyxkennto AC

TpebGoBanus k
AKCIUTyaTalluy CUCTEM U
snemeHToB AC

TpebGoBanus k
nporpamme

obOecreyeHns KayecTBa

TunoBoe conepxaHue miaHa
MEPOIPUATHH T10 3aIUTE
[IEpCOHAaja Ha CIy4ail aBapui

TpebGoBanus k
UCTIBITAHUSIM

MeToanyecKud YPOBEHb

PykoBoscrea| TPpeOOBaHus TpeGoBanwmst Pykosoacrea | HaydHoe n TpeboBanmsa| Tpebosanust k | TpeGosanus k | TpeGoBanus K
1o K IIepcoHary,| TOTOBHOCTH ¥ MeTOoquKy | TEXHHYECKOe | K OIEHKE | SKCIIyaTAallMOHHO | TEXHHYECKOM MIPUEMKE B
oprauusamuu| YJacTBYIO- CHCTEM, 110 HATYpHBIM | PYKOBOJCTBO 1| CTOUMOCTH | 1 JIOKYMEHTAlHMH | TOKYMEHTAIIH | SKCILTYaTaLIO
[THP mwemy B [THP obopynoBaHus 1 HCIBITanmsM | ABTOPCKHM pabor 1o BBOIY B 110 BBOAY B
IMOMEIIICHUH K HaJ130p DKCIUTyaTali0 | 3KCILIYATaLUIO
nrarrans TTHD
\ 4 \ 4 \ 4 v \ 4 \
[Tonoxxenus 06 | | TpeGoBanus k TpeboBauus | Tumossie [IpevickypaHTbl TpeGoBanus K TpeGoBanus K TpeboBanus
opraHax MMOATOTOBKE, K 00beMy U IPOrPaMMBI COIEP)KAHUIO OTYETHOIL K TIpHEMKE
PYKOBOJCTBa | |KBaH(pHUKAIIH HOCTIEI0BATE- |y MeTOUKU OTACIBHEIX | joKyMeHTAINH OTIENBHBIX
BBOJIOM B H aTTECTaIlNH JIBHOCTH [THP JIOKYMEHTOB JTAIlOB U
SKCILIVATALMIO IepcoHana ITHP pabort

Puc. 4.1. CtpykTtypa cuctembl H] no BBOAY B aKCnnyaTauuo
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MockonbKy TpeboBaHnsa kK obecrneyeHunto akcnnyaTaunm OTHOCATCA He TOMbKO K YaCTHbIM
crny4asiM BBOZa B JKCMyaTaumio, HO U K 3KCnnyaTauum B Lienom, TpeboBaHmsa K aKCnyaTauum
cuctem n anemeHToB AC OTHECEHbI K perfiaMmeHTUpYoLLIEMY YPOBHIO.

Kak npaswno, paspabotka H[ Benacb nostanHo: paspabotka T3, makeTa, npoekta
nepBon pedakumm, NPOEKTOB BTOPON M OKOHYaTENbHOM pefakumi. Ha kaxxgom atane matepuvan
HanpaBNAnCa Ha OT3bIBbl U COrMAacoBaHWsl B KOMNETEHTHbIE opraHu3auun. PedynbTatbl paboTbl
Hag OT3blBaMW HaxO4uWnM NPUMEHEHWEe NpU COBEPLUEHCTBOBAHMM MNPOEKTOB [AOKYMEHTOB.
Pa3paboTke NpoOeKkTOB OOKYMEHTOB MpPeALecTBOBaNO COCTaBIiEHNE aHanuMTU4eckux 0630poB,
BbISIBMISIIOLLMX COCTOSIHME BOMpoca no npobrneme, noanexauien oceeleHuo B HL.

B Ttabnuuax 4.1 u 4.2 npuBogsaTcs pesynbTaTtbl paspabotkm HI no BBogy B
aKkcnnyataumo aHeprobnokos ASC, koTopble Npnobpenn oduumanbHbIn CTaTyc (YTBEPXKOEHbI U
BBedeHbl B gencTtene) B nepuog ¢ 1985 go 1991rr. TpeGoBaHusA K aKkcniyatauum CUCTEM U
anemeHToB AC («OcHoBHble NpaBuia obecrneyeHns akcnnyaTaumMm aTOMHbIX CTaHUUAY) Obinu
pa3paboTaHbl «ATOMTEX3Hepro» nosgHee, B 1995r. K HacTtosiemMy BpemMeHu NOCregHui

[AOKYMEHT Yy)Xe ABaXkAbl NepensnaH.

Tabnuuya 4.1
HopMmaTuBHasi JOKyMeHTAIMA N0 BBOAY B 3KCILTyaTallHI0 3Heprodiokos AJC
Kem
‘}g‘,}r@ Haumenoeanue 0okymenma YmeepiHcoeH.

T'00 svinycka

Tpebosanus comoernocmu
1. |Texuuueckue TpeOOBaHHS TOTOBHOCTH cucteMm, obopynoBanus u|MAD CCCP

MIOMENICHUH SHEeproOJOKOB aTOMHBIX CTaHIMHA ¢ peakTtopamu BBOP u 1986
PBMK « sranam [THP (c usmenennem 1990 r.)
Opeanuzayus ITHP

2. |llonoxxeHue 00 oOpraHu3alMM IyCKOHANAJOYHbIX paboT Ha aroMHbIXx| MAD CCCP
craniusax MwunHatromdaepro CCCP u obecnedyeHun 0€30mMacHOCTH WX 1987
BBINOJIHEHUS.

3. |llonoxenue o reHepanbHOM monpsiae npu nposerennu [THP na BHOBE| MAD CCCP
BBOJMMBIX dHeproomokax ADC, ATOII, ACT. 1987

4. |llonoxenue o pacnpeneseHun paboT MEXy MOHTaXHBIM U HajaJ04HbIM| MuHAIHEpro
IIEPCOHAJIOM B NEPHUOABI IOATOTOBKM M IPOBEAEHUS MCHBITAHUN W CCCP

KOMILIEKCHOTO ONpOOOBaHUS BBOJIMMBIX B HKCILTYaTaIIIo 1989
AJIEKTPOCTAHIUH.

5. |PO 95.10346-88.Ilonoxenne o mopsake opranuzanuu mnposeaeHus| MAD CCCP
MMyCKOHAJQJIOYHBIX ~ pa0doT, aBTOPCKOTO  HAm30pa H  CEPBUCHOTO 1987

obciyxxkuBanust Ha AC 1o anmaparype KOHTPOJII M 3allMThl SACPHBIX
peakTopoB U AC.

6. |OCT 34-37-784-85. Ilyckonamagounsie pabotel Ha AC c¢ Bomo-| MauD CCCP
BOJSIHBIMU HHepreTnyeckumu peakrtopamu. Opranuzanus [THP. IlpaBuna 1985
POU3BOJICTBA U pueMKHU. OOIIKE MOT0KEHUS.
7. OCT 34-37-785-85. Ilyckonanamounbie padotel Ha AC ¢ Bomo-BoassHbIME | MauD CCCP
sHepreTuueckuMu peakropamu. Opranuzanus [IHP. Tunosoe nonoxenue 1985

0 rOCYAApPCTBEHHON MPUEMOYHON KOMHCCHHU.
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Kem

Jﬁﬁrg Haumenosanue 0okymenma ymeepoicoeH.
T'00 gvinycka

8. OCT 34-37-786-85. Ilyckonananounsie padoTel Ha AC ¢ Bomo-BoasHbIME | MauD CCCP
SHEPreTUYEeCKUMU peakTopamu. OpraHu3zanus IyCKOHAaJIaJO04HbIX padoT. 1985
TunoBoe NMoJj0XKEeHNUE 0 TPYIIE PYKOBOJICTBA ITYCKOM.

9. |OCT 34-37-787-85. Ilyckonananounsie padotsl Ha AC ¢ Bogo-BoasaeiMu | MauD CCCP
sHepreTnueckuMu peakropamu. Opranuzamus [THP. Tunooe nomoxxenue 1985
0 pabouell KOMHUCCHH.

Tpebosanus k nepcounany

10. |OCT 34-37-788-85. Ilyckonanamounsie padotel Ha AC ¢ Bogo-BoassabiME| MauD CCCP
SHEPreTUYEeCKUMHU peakTopamMu. TpeboBanusi Kk mnepcoHamy. OOmme 1985
TpeOOBaHUSI.

11. |OCT 34-37-789-85. Ilyckonanagounsie padotsl Ha AC ¢ Bogo-BoasHbsiMu| Maud CCCP
SHEPTreTUYECKUMU peakTopamu. TpeboBanus k mepcoHany. [loaroroska u 1985
KBaJTM(HUKAIMS IEPCOHAA.

12. |OCT 34-37-790-85. OtpacneBoii crannapt. [lyckonananounsie padbotsl Ha| MauD CCCP
aTOMHBIX CTaHIMSIX C BOJO-BOJASHBIMU SHEPreTUYECKUMHU PEAKTOPAMH. 1985
TpeOoBanus K mepcoHany. ATTecTanus nepcoHaa.

Pykoeoocmea u memoOuku no HamypHviM UCHLIMAHUAM

13. |OCT 34-37-782-85. Ilyckonanagounsie padotsl Ha AC ¢ Bogo-BoasHbiMu| MauD CCCP
SHEPTeTUYECKUMH peakTopaMu. OOIIME MOJT0KCHHS. 1985

14. |OCT 34-37-783-85. Ilyckonanagounsie padotsl Ha AC ¢ Bogo-BoasHbIMU| MauD CCCP
SHEPTeTUYECKUMHU PEaKTOpaMU. TEePMHUHBI U ONIPEICIICHUS. 1985

15. |OCT 34-37-798-85. Ilyckonanagounsie padotsl Ha AC ¢ Bogo-BoasHbiMu| MauD CCCP
SHEpreTHYecKUMH peakTopamu. OOmuMe TexXHUYecKre TpeOOBaHUs K 1985
WCTIBITAHUSM CHCTEM M 000pyJOBaHUSI.

16. |OCT 34-37-791-85. Ilyckonanagounsie padbotsl Ha AC ¢ Bogo-BoasHbIMU | MauD CCCP
SHEepreTudyeckuMu peakropamu. OO0beM u mocienoBarenbHOCTh [THP. 1985
OO0111e MOJIOKEHMSL.

17. |OCT 34-37-792-85. Ilyckonananounsie padotsl Ha AC ¢ Bogo-BoasHbIME| MauD CCCP
sHepreTHueckuMu peaktopamu. OObeM u mocienoBarenbHocTh [THP 1985
['mapaBnruecKue UCIBITAHMSI TPOMBIBKA MTEPBOTO KOHTYpA.

18. |OCT 34-37-793-85. Ilyckonananounsie padotsl Ha AC ¢ Bogo-BoasHbIME| MauD CCCP
SHepreTudyeckuMu peakropamu. OO0beM u mnocienoBarenbHocTh [THP. 1985
[lepBast peBU3HsSI OCHOBHOTO OOOPYIOBAaHMSI SJAEPHOM MaporpOU3BOASILIEH
YCTAHOBKH.

19. |OCT 34-37-794-85. Ilyckonananounsie padotsl Ha AC ¢ Bogo-BoasHbIME| MauD CCCP
sHepreTudeckuMu peaktopamu. O0bem u nocnenosarensHocTs ITHP. 1985

20. |OCT 34-37-795-85. ITyckoHanano4Hble paboTHI. O6wem| Maud CCCP
nocnenoBarensHOCTh [IHP. BTopas peBususi ocHOBHOTO 00OpyAOBaHUS 1985
SICPHON NMApONPOU3BOJIAIIEH YCTAHOBKH.

21. |OCT 34-37-796-85. Ilyckonanamounbsie padotel Ha AC ¢ Bomo-BoassHbIME | MauD CCCP
JHEpreTHUecKuMu peakropamu. OO0BeM u mocneaoBarenbHocTh [THP. 1985
DU3NYECKUI MyCK peaKTopa.

22. |OCT 34- 37-797-85-ITyckonanamounsie padbotel Ha AC ¢ Bomo-BoassHbIME | MauD CCCP
SHEepreTuieckuMu peakropamu. OO0beM u mocnenoBareinbHOCTh [IHP. 1985
DHepreTUYecKuii MyCK U OCBOCHUE MPOESKTHOM MOIITHOCTH OJIOKA.

23. |OCT 34-70-915-86. I"'apanTHiiHble NCTIBITAHHUS. Mb>ud CCCP

1986
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Kem

‘]‘3‘2@ Haumenosanue 0okymenma ymeepoicoeH.
T'00 gvinycka

24, (MY  34-70-100-85.  Metomuueckne  ykazaHuss no  mnposepke| MAD CCCP
MyCKOHAJIQJOYHbIX paboT Ha TEIUIOMEXaHHYECKOM  000pYHAOBaHUH 1986
MAaIlIMHHBIX 3aJI0B @aTOMHBIX JIEKTPOCTAHIIMH.

25. |[ACY TII AC. IlpaBuna HanmajK, WCOBITAaHUS M cradd-npuemMkn B| MADII
AKCILTyaTaluio aBTOMaTU3UPOBAHHON CUCTEMBI ynpasienusi| CCCP 1986
TexHoJiornueckumu npoueccamu AC.

Texnuueckas OOKYMeHmMayus no 6600y 8 IKCHIYAMaAYuro

26. |OCT 34-37-799-85. Ilyckonanagounsie pabotsl Ha AC ¢ Bomo-BoassHeiME | MauD CCCP
SHEPreTUYEeCKUMHU peakTopamu. TexHuueckas mokymeHTamus. OOmue 1985
TIOJIOYKECHHUS.

27. |OCT 34-37-800-85. Ilyckonanamounsie pabotsl Ha AC ¢ Bogo-BoasaeiMu| MauD CCCP
SHEPTeTUYECKUMH peakTopamMu. TexHudecKkas JoKyMeHTanus. TpeboBaHus 1985
K coziep:kaHuIo JokymeHTa "[Iporpamma v MeToIMKa UCIIBITAHUN" .

28. |OCT 34-37-801-85. Ilyckonananounsie pabotel Ha AC ¢ Bogo-BoasHbME | MauD CCCP
SHEPreTUYEeCKUMHU peakTopaMu. TexHuueckas qokymMeHrtanus. TpeboBaHus 1985
K cnenudukanuy npubopos, MaTepuanoB u ooopynosanus ais [THP.

29. |OCT 34-37-803-85. Ilyckonananounsie padotsl Ha AC ¢ Bogo-BoasaeiMu | MauD CCCP
SHEPreTHUYEeCKUMHU peakTopaMu. TexHuueckas JoKkyMeHTalus. TpeGoBaHus 1985
K onepatuBHOM nokyMmeHtanuu [1H nepconana.

IDKCnryamayuoHnas OOKyMeHmayus no 6600y 8 HIKCNIYamayuio

30. |OCT 34-37-811-85. Ilyckonanagounsie pabotsl Ha AC ¢ Bogo-BoasabiMU | Maud CCCP
SHEPreTUYEeCKUMU peakTopaMu. TexHuueckas JoKyMmeHTauus. Cxembl 1985
TEXHOJIOTHYECKHUE.

31. |OCT 34-37-802-85. Ilyckonanamounsie pabotsl Ha AC ¢ Bomo-BoastabiME | Maud CCCP
SHEpPreTUYeCKUMHU peakTopaMu. TexHuueckas qokymMeHTanus. TpeOoBaHus 1985
K WHCTPYKIIMHU TIO DKCIUTyaTaIlMd TEXHOJOTHUECKUX CHUCTEM.

32. |OCT 34-37-812-85. Ilyckonananounsie pabotel Ha AC ¢ Bono-BoastHbiME | Maud CCCP
peakTtopamu. TexHuueckass AokyMeHTalus TpeOoBaHUS K MHCTPYKLUU IO 1985
HKCIUTyaTaluy 000pyI0BaHMSL.

Omuemnasn 0oKymeHmayusi no 6600y 8 IKCHIYAmayuio

33. |OCT 34-37-804-85. INyckonamagounsie padotel Ha AC ¢ Bogo-BoasHBIMY, | MauD CCCP
SHEpPreTUYecKUMHU peakropamu. OTueTHas AOKyMEHTalus. AKTB 00 1985
OKOHYAHHUM paboT Ha OTAeNbHBIX dTamax [THP.

34. |OCT 34-37-805-85. Ilyckonananounsie pabotel Ha AC ¢ Bono-BoastHbIME | Mau3d CCCP
SHEPreTUUEeCKUMU peakTopaMu. OTdeTHas NOKyMEHTalusd. AKT HpPUEMKH 1985
0JI0Ka B HKCIUTyaTaIHIo.

35. |OCT 34-37-806-85. ITyckonanamgounsie padotel Ha AC ¢ Bogo-BoassabIMU | MauD CCCP
JHEPreTUYEeCKUMH peakTopamu. OTdeTHas JOKyMeHTanus. AKTBl O 1985
pueMKe 000pyIOBaHMS.

36. |OCT 34-37-807-85. Ilyckonananounsie pabotel Ha AC ¢ Bono-BoastHbiME | Maud CCCP
SHEepreTHYecKkuMu peaktopamu. OTueTHas AOKyMeHTarws. [IpoTOKOIBI 1985
yCKOHAJIQJI0YHbIX PadoT.

37. |OCT 34-37-808-85. Ilyckonananounsie pabotsl Ha AC ¢ Bono-BoastHbiME| Mau3d CCCP
SHEPreTUYEeCKUMHU peakTopaMu. OTdeTHas TOKYMEHTanus. AKTHI O 1985
TOTOBHOCTH 0JIOKA K ITPOBEICHUIO OTAeNbHbIX 3TanoB [THP.

38. |OCT 34-37-809-85. ITyckonanamgounsie padotel Ha AC ¢ Bogo-BoasabIMU| MauD CCCP
SHEepreTMyeckuMu peaktopamu. OtueTHas jgokymeHTanus. OOuue 1985
TTOJIOYKCHHSI.
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39. |OCT 34-37-810-85. Ilyckonanagounbie paboTel Ha AC ¢ Bomo-BoasHbME | MauD CCCP
SHEPreTUYeCKUMU peakTopamu. OTyeTHas JOKyMmeHTauus. TpeOoBaHUs K 1985
otrueraM o BeinoaHeHuu [THP.

Hayunoe u mexnuueckoe pyKogoocmeo u agmopckuil Ha030p

40. |[[TonoxeHue 0 HAYYHO-TEXHUUYECKOM PYKOBOJCTBE M aBTOpckoMm Haazope| MAD CCCP
npu nposeaeHuu nmyckoB AC ¢ peakropamu tuna BBOP, coopykaembix 1o 1987
3akazam MunatomaHepro CCCP (c uamenennem 1993 r.).

Ilpuemxa 6 sxcniayamayuio

41. |BCH AC-90. IlpaBuna mnpueMKH B OKCIUTyaTalMio 3akoHYeHHbIX| MADII

CTPOUTEITHLCTBOM YHEPTOOJIIOKOB. CCCP 1990
Oxennyamayus

42. |OIID AC. OcHoBHbIEe MpaBWiia OOeceueHHUs SKCIUTyaTallud aTOMHBIX |[Mwunarom PO

CTaHIIHH 1995
Tunosvie epaguxu

43. |TumnoBoii rpaduk MpoBeneHUs NyCKOHATAIOUHbIX paboT Ha Onoke c|M»aud CCCP
peakTopom BBOP-1000 1983

44. |TunoBoii rpaduk mNpoBeneHUs NyCKOHATAIOUHbIX paboT Ha Onoke c|M»aud CCCP
peaktropom PEMK 1979

IIpetickypanmoi

45. |IIpeiickypant Ne81-27-02. OmnroBble 1LI€HBI Ha JKCHEpUMEHTanbHO-| MADII
HajaJ04yHble pabOTHl MO COBEPIICHCTBOBAaHUIO AKcruryaTanuu atomubix| CCCP 1991
cranuuii. Yacte 1. OGopynoBaHUE U CUCTEMbI aTOMHBIX CTaHIMi. O01mas
9acTh.

46. |IIpeiickypant Ne81-27-02. OmnroBble 1L€HBI Ha JKCHEpUMEHTanbHO-| MADII
HaJaJ04yHble pabOTHl MO COBEPIICHCTBOBaHWIO dKcruryatanuu atomubix| CCCP 1991
cranmuii. Yacte 3. OOopymoBaHHWE M CHUCTEMBI ATOMHBIX CTaHIMHA C
peakrtopamu PBMK.

47. |Ilpeiickypant Ne81-27-02. OmnroBble ILEeHbl Ha 3KcnepuMeHTaibHO-| MADII
HaJaJ04yHble pabOTHl MO COBEPIICHCTBOBaHWIO dKcruryatanuu aTtomHbix| CCCP 1991
cranmmii. Yacte 4. OOopymoBaHHWE M CHUCTEMBl ATOMHBIX CTaHIMHA C
peakropamu bH

48. |Ilpeiickypant Ne81-27-02. OmnroBble LEeHbl Ha 3KcnepuMeHTaibHO-| MADII
HaJaJ04yHble pabOTHl TO COBEPIICHCTBOBaHWIO dKcruryaTanuu aTtomubix| CCCP 1991
cranmuii. Yacte2. OOopynoBaHHE U CHUCTEMbl aTOMHBIX CTaHIMHA C
peaktopamu BBOP

49. |Ilpeiickypant Ne§1-27-04. OnToBble 1IeHbI Ha MyCKOHanajouHble padoTel| MADII
M0 TEXHOJIOTHYECKOMY OOOpyIOBaHUIO aTOMHBIX cTaHuuil ¢ peaktopamu| CCCP 1991
BB3P-1000

50. [(IIpeiickypant Ne§1-27-03. OmntoBble 1eHbI Ha moaArotoBky u| MADII
MEepenoAroTOBKy NepcoHalla aTOMHBIX CTaHIMHA B yuyeOHO-TpeHnpoBouHbix| CCCP 1991

LIEHTPax
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TunoBsle MporpaMMsbl M1 METOAMKH (JUIs1 cepuiiHOro 3Heproodiaoka ¢ BBOP-1000)

NojNe Haumenoeanue 0okymenma
nn
Omanmuvie npoepammul
1. |Wcneitanus u onpoboBanue cuctem u obopynosanus (320.00.HB.IIM4).
2. |I'mppoucnbiTanus, npombiBKa 1 ookarka AIIITY (320.00.HB.IIM1).
W3ssewmenne 320.027 00 n3smMeHeHUH.
3. |PeBusus ocHoBHOTO 0OOpynoBanwms 1 koHTypa (320.00.HB.ITM2).
4,  |McobrTanus 3amuTHON 000s109KH peakTopHoro otaeneHus (320.XA.3A.1IM).

Texnonoeuueckue cucmemvl PEAKNMOPHO2CO omoesieHus.

5. |Maciocucrema r1aBHbIX HUPKYJIALHOHHBIX HacocoB (320.YD.HB.IIM1).

6. [Macnocucrema nmoanuTouHbix HacocoB (320. TK.HB.ITM1).

7. |Cucrema nonnutku-npoayBku 1 kontypa (320.TK.HB.IIM).

8. Cucrema komnencanuu aasiaeHus (320.YP.HB.ITM).

9. |Cucrema pacxonaxuBanusi Oacceiina Beiepxku (320.TG.HB.IIM).

10. |Cucrema oprann3oBaHHbIX mpoTeuek 1 kontypa (320.TY.HB.IIM).

11. |Cucrema npoaysku naporerepatopos (320.RY.HB.IIM).

12. |Cucrema cnenkananmsamuu (320. TZ.HB.IIM).

13. |Cucrema azora peaktoproro otaenenus (320. TP.HB.IIM).

14. |Cucrema "aucroro" konaeHcara (320. TN.HB.IIM).

15. |Cucrema TeXHUYECKOTO BOJAOCHAOKEHUSI OTBETCTBEHHBIX TOTpeOUTENEH
(320.YF.BA.TIM1).

16. |Cucrema TeXHHUYECKOH BOJIbI 0TBETCTBeHHBIX notpedureneit PO (320.YF.HB.IIM).

17. |Cucrema TexHu4ecKkoil BoAbl HeOTBeTCTBeHHBIX noTpeduteneii PO (320.YB.HB.IIM).

18. |Cucrema TeXHMYECKOT'O BOJOCHA0XKEHHS HEOTBETCTBEHHBIX MOTpeduTenen
(320.YB.FA.TIM1).

19. |Cucrema c:xaToro Bo3ayxa BHICOKOTO JaBJICHHUS JUIs Y TPaBIeHUS] THEBMOMIPUBOAaMU (B
yacTu Kommpeccopuoit) (320.UT.HB.TIM).

20. |Cuctema ckaToro Bo3/yXa BbICOKOT'O AABJICHMS Ul YIIPaBIEHHs THEBMOIPUBOJAMHU
apmatypsl peaktopHoro otaenenus (320.UT.HB.ITM).

21. |I'maBHbIil nupkynsunonHsid Hacoc (320.YD.HB.IIM).

22. |Texnonoruueckue 3anmuThl U 6mokupoBku cuctemsl ['TIH (320.40.KA.TIM 11).

23. |I'maBHBI mupKymsuuoHHEIHA Tpybonporox (320.YA.HB.ITM).

24. |Peaktop (320.YC.HB.IIM).

25. |Cucrema TexHonorndeckux razoBbix cyBok (320.TP.HB.IIM1).

Cucmemvr bezonacnocmu

26. |CAOQO3 (axtuBHas yacts) (320.TQ.HB.IIM).

27. |CAO3 (maccuBnas yacts) ( 320.YT.HB.IIM).

28. |Cucrema aBapwuiiHoro BBoja 6opa (320.TQ.HB.IIM1).

29. |Cnpunknepnas cuctema (320.TQ.HB.IIM2).

30. |Cucrema aBapwuitHo# nuraTensHOU Bobl (320.TX . HB.IIM).

31. |Cuctema aBapuiiHOTO yJajieHus napora3oBoit cmecu u3 1 kontypa (320.YR.HB.IIM).
32. |Cucrema 6e30macHOCTH (CIPHHKIICPHAS, aBAPUITHOTO U TUTAHOBOTO PACXOJTKUBAHHMS,

aBapuitHoro Bopbicka 6opa B 1 kontyp) (320.13.HB.IIM).

Cucmemui cneueodoouucmku u cneyeazoovyucmiKu

33.

Cucrema OaiinacHoii ounctku terioHocutens 1 kontypa (TC) (320.TC.HB.IIM).

34.

CucTteMa OYMCTKHM OPraHM30BaHHbIX MpoTeyek ciauBa Boabl 1 kontypa (320.TE.HB.IIM).
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35. [Cucrema ounctku Tpanubix Bog (CBO-3) (320.TR.HB.ITM).

36. |Cucrema ouncTKH BOABI OacceiiHa BBIICPKKH TOTUIMBA U OAKOB aBapUHHOTO 3armaca
pactBopa 6opHoi kucioTsl (320. TM.HB.IIM).

37. |Cucrema ouMCTKH MTPOYBOYHON BOBI maporeHeparopos (320.RY.HB.IIM1).

38. |Cucrema perenepanuu 6opHoii kucnotsl (T) (320.TD.HB.ITM1).

39. |[Cucrema oumnctku Boj cnernpadednoi (320.UG.HB.IIM).

40. |VY3en npuUroTOBICHUS, XPAHEHUS M TPAHCTIOPTUPOBKH JI€3aKTHBHPYIOLINX PACTBOPOB
(320.TU.HB.IIM).

41. |[Cucrema BBoja pearentos (320.TB.HB.IIM).

42, |Cuctema XpaHEeHUs KUIKUX PaguoakTUBHBIX 0TX0110B (320.TW.HB.IIM).

43. |Cucrema crienrazoounctku (320. TS.HB.IIM).

44. |Cucrema cxxuranus Bogopozaa (TS) (320.TS.HB.IIM1).

45. |BonHo-xuMmuyeckuii pexum 1 konTypa u yctanoBok CBO Ha Bcex stanax [THP
(320.00.HB.ITM3).

46. |Bomno-xumudeckuii pexum 1 koutypa (320.00.KA.TIM7).

47. |Cuctema CHEeIBOIOOYUCTKH U CIIEUTa300YMCTKU. Y CTAaHOBKA KOPPEKIIUU BOIHO-

xumuueckoro pexuma (320.UH.KA.IIM).

Tpancnopmuo-mexnono2uieckoe obopyoosauue

48. |TaiikoBept riaBHOTO pasbeMe peaktopa (320.YW.HB.IIM).

49. |Mammwuna neperpy3ounas tuma MITIC-B-1000-3-Y4.2. (MexaHnudeckas 4acTh)
(320.PL.HB.IIM).

50. |Cucrema ynpaBieHHs MAlIMHBI IEPErPY309HON (DIEKTpUIECcKas 4acTh)
(320.PL.HB.IIM1).

51. |O0opynoBaHue aJsi XpaHEHUs U TpaHCHopTUPoBKH cBexkero Tormaa (320.PN.HB.ITM).

52. |Crenn ans HaJaJKU IPUBOJIOB CUCTEMBI YIIPABICHUS 3aLIUTHI (MEXaHUYECKasl 4acTh)
(320.YZ.HB.IIMS).

53. |Cuctema BoIrpy3ku oopasuos-caujeteneit (320.YQ.HB.IIM).

54. |O6opynosanue maxt pepusun (320.YQ.HB.IIM1).

55. |YcTpoiicTBo Uit BhleMa KaHaoB HeiliTpoHHoro u3Mepenus (320.YW.HB.IIM)

Texuonozuueckue cucmemol myp6uHH020 omoeseHus

56. |Cucrema maporpoBonoB Beicokoro nasienus (320. RA. KA. TIM).

57. |Cucrema cenapanuu 1 npommneperpena (320.RB.HB.IIM).

58. |Cuctema cOpoca napa B konaeHcarop (320.RC.3A.IIM).

59. |VYcranoBka ounctku TypOuHHOTO KOoHIeHcaTa (320.RE.3A . TIM).

60. |Cucrema nutarensHoii Boabl ( 320.RL. KA.TIM1).

61. |Cucrema pereHepaiinu HU3Kkoro u Beicokoro aasnenus (320.RD/RH.3A.TIM).

62. |Cucrema ocHoBHOTO KOHzeHcara (320.RM.HB.IIM).

63. |Cucrema BcnomorarenbHoM nutaTenbHoi Boasl (320.RL.BA.TIM2).

64. |CucreMa KOHACHCATA TPEIOMIETO IMapa KOJUICKTOpa COOCTBEHHBIX HYXK/T
(320.RT.3A.IIM1).

65. |/leasparopusie ycraHoBku (320.RL. BA.IIM3).

66. |Cucrema mapa crannnoHHbIX HYXI (320.RQ.BA.TIM).

67. |Cucrema mapoBoro pacxojiaxuanus nepsoro kourypa (320.RR.HB.IIM).

68. |Cucrema npenaxupix 6axoB (320.RT.BA.TIM).

69. |Cucrema xumobecconenHoi Bonsl (320.UA.BA.TIM).

70. |IIpoayBka maponpoBOJOB BHICOKOTO JaBJIEHUS UMITYJIBCHBIM CIIOCOOOM (COOCTBEHHBIM

apom SISITY) (320.RA.KA TIM1).
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71. |Cucrema nepepabotku npotedek macia (320.SC.bA.IIM1).

72. |Cucrema cma3ku KoHJeHcaTHBIX HacocoB Il crynenu (320.SU.HB.IIM).

73. |Cucrema nogorpesateneii cereBoit Boabl (320.UM.HB.IIM).

Typboecenepamopwi

74. |OmnpeccoBka BakyyMHO#1 cucteMbl TypooycTanoBku K-1000-60/1500-2 u npoOHbIit Habop
Bakyyma (320.SD.HB.IIM).

75. |Cucrema rugpocratudeckoro nojabema poropos (320.SC.BA.IIM2).

76. |Cucrema cMmaszku u rugpomnoabema potopos (320.SC.3A.TTIM).

77. |Cucrema BOJSTHOTO OXJIaXAeHHsT 0OMOTKH ctatopa renepartopa (320.SS.HB.IIM).

78. |ABTOMaTM4ecKas cucTeMa peryimpoBanus u 3amuThl Typounsl K-1000-60/1500-2
(320.SE.3A.IIM).

79. |CucreMa 3aMKHYTOT0 KOHTYpa oxjaxjaeHus razooxiaaureneii (320.ST.HB.ITM).

80. |IIpoGusie mycku TypOoarperata (320.SA.HB.IIM).

81. |3amwuTsl Typboarperata sueprobmoka (320.40.KA.TIIM10).

82. |Cucrema ymnortHenus Bajia reaeparopa (320.SU.PO.TIM1)

83. |Cucrema mapukoBoii ounctku konaeHcara Typounsl (320.VE.BA.IIM).

TypbonumamenvHulil azpezam

84. |OmpeccoBka BakyyMHO# CHCTEMBI M POOHBIN HAOOp Bakyyma TypOonpuBonos OK-12A
(320.SD.PO.IIM1).

85. |Cucrema ocHOBHOTrO KOHzeHcara TypOonpusogoB OK-12A (320.RW.PO.IIM).

86. |ABTOMaruyeckas CUCTEMa PEryJIMpoBaHus U 3amuThl TypouHsl OK-12A
(320.SE.3A.IIM1).

87. |IIpoGusie mycku TypOonurarenbHoro Hacoca (320.RL.HB.IIM).

88. |3amwutel u 6mokupoBku [ITHA (320.40.KA.TIM9).

89. |Hananka m mcnieitanus perynsitopa npousBoautensHoctd [ITHA (320.40.KA.TIM20).

90. |Cucrema cmazku [ITHA (320.SC.3A.TIM3).

Cucmema KOHmMPpPOJIAL ynpaesjieHusl u 3aiunsvl peaxknopa

91. |DnekTpoobopyaoBaHUE aBapHuiiHOI 3amuTh peakTopa (320.YZ.HB.IIM).

92. |Cucrema MHIUBUAYAIBHOT'O U TPYNIIOBOTO YIIPABJIECHUS UCIIOJHUTEIbHBIME OpraHaMu
(320.YZ.HB.IIM1).

93. |CucTema aBTOMaTHYECKOTO PEryIMPOBaHHsI MOLTHOCTH peakTopa (APM-5)
(320.YZ.HB.IIM2).

94. |Kommuexc AKHII-3 (320.YZ.PO.IIM9).

95. |YcrpoiicTBO pasrpy3Ku ¥ OrpaHHYCHHS MOITHOCTH peakTopa (POM-2)
(320.YZ.HB.IIM3).

96. |Dnekrpoobopynosanue snekrponutanus CY3 (320.YZ.HB.IIM4).

97. |Kommmiekcubie ucnsitanus CY3 (320.YZ.HB.IIMS).

98. |Crenn HanmalKy NIPUBOJIOB CUCTEMbI YIPABICHUS U 3aIIUTHI (DIIeKTpUyecKas 4acTh)

(320.YZ.HB.IIMS).

Dnekmpomexnuieckue ycmpoucmea

99.

bnok reneparop-tpancdopmarop (320.50.3A.1IM).

100.

I'enepatopnsiii Beikmouarenb KAI'-24 (320.50.KA.TIM4).

101.

Cucremsl 6e311eTogHOr0 Bo30ykaeHus reaeparopa (320.50.KA TIMS).

Cucmema nHaoexncnoco 3Jl€Kmp0€HCl69fC€Huﬂ

102.

Cucrema HanexHoro anekTpocHabxenus I rpynnst (320.1K.HB.IIM).

103.

Cuctema HaziexxHoro aiekrpocHadkenus 11 rpynmnst (320.BV.HB.ITM).

104.

Camo3zanyck Mexann3MoB coOcTBeHHBIX HYXT (320.50.KA.TIM3).
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105.

Jluzens reHeparopoB (daekTpudeckas 4acTh) (320.50.KA.TIM?2).

A@mOMamuwpoeaHHble CUcmembvl ynpaejlenus, KORmpoJis ,3aujumasl, CUCHAIUZAYUU

106.

TCXHOHOFI/I‘ICCKI/IC 3alllUuThl 1 6J'IOKI/IpOBKI/I CUCTEM PCAKTOPHOI'O OTACJICHUA
(320.40.KA.IIM12).

107.

3amurel u 6;okupoBky 11 konTypa (320.40.KA.TIM13).

108.

Omnpo6oBanue 6:;10KkupoBOK 0011eO109HBIX cucTeM (320.40.KA.TIM14).

109.

Texnonornueckue curnanuzanuu PO (320.40.KA.TIM.15.1).

110.

Texnonornueckue curnanuzammu 1O (320.40. KA. TIM15.2).

111.

Texnonornueckue 3ammTel CAO3 (320.40.KA.TIMS).

112.

YpoBHEMEpHI TApOTeHEPATOPOB, KOMIIEHCATOpa JIaBiieHus: 6apOoTepa, peakropa,
emrocrerr CAO3 (320.40.KA.TIM17).

113.

Perynstops! naBnenus u ypoBHs B komneHcarope nasineHus (320.40.KA.TIM18).

114.

Perynstopst BPY-A, BPY-K, BPY-CH (320.40.KA.TIM19).

115.

[TpoBepka cxeM ympaBiieHHsI, CPEICTB KOHTPOJIS M CUTHAIM3AIMN PE3EPBHOTO IUTA
ynpasnenus 3aeproosiokos AC (320.00.HB.IIMS).

116.

YcTaHOBKa IIEHTPAIM30BAHHOTO KOHTPOJIS TEXHOIOTHYecKuX napametpoB A-701-03
(320.40.PO.IIM1).

117.

Cucrema obHapyxenus nedextHoix coopok (Mexannyeckas yacts) (320.PP.HB.ITM).

118.

HcnpiTaHus KOMIDICKCA MPOTpaMM YHUBEPCATLHOTO BBIYMCIUTEIBHOTO KOMILIEKCA
cnenudumuposanroro (320.40.KA.TIM).

BGWMH’ZHCI}I obonouxa peakmopﬂod YCMAaHO6KU

119.

Komripeccoprast cTanIus Jisi TPOBEIACHUS HCIIBITAHUIA 3alIUTHOW 000JI0YKU
(320.US.HB.IIM).

120.

KoHTpo:ab HanpsHkeHHO-1e()OPMHPOBAHHOTO COCTOSHUS 3alIUTHONH 00OJIOUKH B ITEPHO.T
CTpOUTENbCTBA, 00katus u ucneitanuit (320.XA.3A.1IM1).

ObuwecmanyuoHHbvle cucmembl

121.

Komnpeccopnas cranius (320.TP.3A.JIM2).

122.

A30THO-KHMCIIOpO/IHAs CTaHIUs. Y cTaHOBKa pas3aeneHus Bo3ayxa AKO,135
(320.TP.3A.IIM3).

123.

YcTaHOBKa /711 OYMCTKYU 3aMa3y4eHHBIX U 3aMacieHHbIX cTouHbIX BoJ (320.UN.BA.TIM).

124,

Cucrema orbopa npob nepsoro koutypa (320.TV.HB.IIM).

Cucmema nycKOHANAOOYHBIX U3MEPEHULL

125.

Junamuueckue nzmepenust BKY peakropa u I'lIT (320.00.CM.IIM9).

126.

Temnepatypusie uzmepenus PV (320.00.CM.IIM7).

127.

N3mepenne rugpaBianueckux xapakrepuctuk 1 kontypa. Yacts 1 (320.00.HB.IIMS&.1).

128.

N3mepenne ruipaBIM4ecKux XapakTepucTuk 1 kontypa. Hacrts 11.
Termnoruapasinuecke U3MEPEHUS Ha HTAIE SJHEPrOIyCKa U OCBOCHUSI HOMUHAIILHON
motHocTH (320.00.HB.IIM 8.2).

BeHmuJZ}ll/;LlOHHble cucmemsl

129.

Cucremsl xononocHabxenus norpeduteneit (320.UX.3A.TIM).

130.

WcnpiTanus 1 HaJTaJKa peIUPKYIAINOHHBIX BEHTCHCTEM Te€PMO30HBI PEaKTOPHOTO
ornenenus (320. TL.3A.TIMI).

131.

[IpuTOoUHBIE U BBITSHKHBIC CHCTEMBI BEHTHJISIIIAN 30HBI CTPOTOTO PEKUMa PEaKTOPHOTO
ornenenus (320.TL.3A.TIM?2).

132.

[IpuTouHbIE U BBITSDKHBIE CUCTEMBI BEHTUJISILIMKA CBOOOHOTO PEXKHMa PEAKTOPHOTO
ornenenud (320.UV.3A.TIM3).

133.

ABTOHOMHBIE KOH/IUIIMOHEPHI U PEIIUPKYISAIIMOHHBIE CUCTEM BEHTUJISIIUN PEAKTOPHOTO
ornenenus (320.TL.3A.TIM4).
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134. |BenTcucTeMbl Malizana, 1eadpaTopHOTo OTAeICHUsS U TpucTpoiiku DTY

(320.UV.3A.TIM5).

135. |Benrcucremsr PZIDC (320.UW.3A.TIM6).

QDuzuueckuil nycKk

136. |BLIBO;[ peakropa B kputnueckoe cocrosiuue (320.10.HB.IIM2).

DKcnepumermul npU NPOBeOeHUU IHeP2eMULecKo20 nYCcKa

137. |OnpoboBaHue pexxuMa noaHoro obecrounBanus dHeprodioka (320.20.HB.IIM1).

138. | Termmmorunpasaudeckue ucnbeiTanus maxtaoro oorema (320.10.5A.1IM16).

139. | Temmorunpasaudeckre ucnbiTanus BepxHero oyoka (320.10. BA.IIM17).

140. |IIpoBepka cenapaliOHHBIX XapaKTEPUCTUK MapOreHEPaTOPOB Ha YPOBHE MOLTHOCTH

HOM.= 90%-100% Nuowm. (320.10.FA.TIM18).

141. |Cnaro4Hbie UCTIBITAHUSI HA HOMUHAIBHOM MOIITHOCTH B TEUEHUE 72-X YaCOB HEMPEPHIBHOM

pa6otsl (320.20.KA.TIM16).

142, |Pexxnmel pasorpeBa-pacxonaxusanus AIITY (320.20.HB.IIM17).

Ilpocpammul, 8binoansemvle Ha IMAnNax QU3UYECK020 U IHEPLeMUYECKO20 NYCKO8

143. |MccnenoBanue pagualiioOHHON 0OCTaHOBKH IIPH ITyCKE M OCBOCHUH MOIIIHOCTH
(320.10.BA.TIM19).

Komnnekc TnnoBbix nporpamm 6bi1 yTBepxageH MAD CCCP B 1988r.

B pesynbTate pelweHus npobnemsl perynmpoBaHusa npouecca BBoda B 3KCMfyaTauuio
aHeprobnokoB ASC Obinun paspaboTaHsbl:

1. Crpyktypa cuctembl HI no BBOAY B 3KCNnyaTauumio.

2. [lepeyeHb BOMpPOCOB AnNA WX HoOpmupoBaHua B cucteme HO no BBoay B
aKcnnyataumio.

3. basbl 3HaHun ansa paspaboTkn n nepecmotpa HA.

4. Komnnekc HL pasnuyHoro ctatyca B ob6nactv BBoga B aKCnfyaTaumio.

Komnnekc HL B obnactn BBoga B akcnnyaTtauuio Bkioumn 193 goKymeHTa pasnuyHoro
YPOBHSI, OXBaTbIBaKOLMNX BCe Hanbornee BaxHble acnekTbl npouecca BBoda aHeprobnoka AC B
aKkcnsiyataumo, B ToM uncne 44 nonoxeHwin, TpebosaHun, npasun n OCTos, 143 TunoBble
nporpammMmbl 1 MeTOAMKM M 6 npenckypaHToB. Becb 06bem H[ no BBOAY B 3KCMnyaTauuio
(kpome no3. 5 1 24 Tabnuubl 4.1) 6bin pa3paboTtaH «KATOMTEXIHEPIO».

PaspaboTaHHble B «ATOMTEX3HEPro» HOPMaTWBHbIE LOKYMEHTbl CO34anu OCHOBHYHO
HOpMaTMBHO-MeToAMYecKyto 6a3y Ans perynupoBaHuWs npouecca BBOAA B 3JKCNyaTauuio B
nepvog NOTOYHOIO COOPYXEHUSI aTOMHbIX 3HEpProbrioKOB B Hallen CTpaHe, 3aKOHYMBLUUACS

BBOAOM B aKcnnyaTauuto aHeprobnoka Ne4 banakosckon ASC B 1993 r.
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4.3. YnpaBneHue cuctemMomn obecnevyeHusi Kayectsa BBoAa B IKCNyaTauuio

KauyecTBO Kaxgoro y3na n cucteMbl ONpeaenstoTCs Ha OCHOBE XapakKTePUCTUK, KOTOpbIe
MOXHO MOEHTUULMPOBATL U/ U3MEPUTD.

KonuyectBeHHble XxapaKTepUCTMKN MOTyT ObiTb BblpaXKeHbl B BUAE:

e CBOMCTB  (CPU3NYECKUX, mMaTepuanoBegyeckmx,  XMMWUYECKUX, rabapuTHbIX

XapaKTePUCTHUK);

e paboumx XxapakTepUCTUK (CKOPOCTb, MNPOOOIDKUTENBHOCTb pPaboThbl, BbIXOOHbIE

napameTpbl, aHepronoTpebneHne, kK03pOUUNEHT NONE3HOrO AENCTBUA N T.4.).

KoHTpornb KayecTBa OCyLECTBNAETCA MyTeM CpaBHEHWUS MOSyYeHHbIX MokasaTenemn
kayectBa C TpebyeMbiMM TEXHUYECKMMU  YCIOBUSMW, TPOEKTHOW, KOHCTPYKTOPCKOW,
TEXHONOMMYeCcKon, HOPMaTUBHOWN U 3KCNyaTaUMOHHOW AOKYMEHTaLMEN.

BbinonHeHne nyckoHanagovHblx paboT B npouecce BBoga B 3KCnnyaTauuo B
3HAYUTENbBHON CTENEHM HOCUT XapakTep npegoctasneHus ycnyr. OueHka kadecTBa aTuX ycnyr
MMeeT CBOK cneunduky. KayectBeHHble XapakTepuCcTUKM ycnyr MOryT ObiTb BblpaXeHbl Yepes
NOHATUSA, XapaKTepHble AN KaXaoro KOHKPEeTHOro crny4asi.

O6ecneyeHne kadyectBa Ha AC npeacrtaBnsieT coboN NNaHNPyeEMy0 U CUCTEMATUYECKU
OCYLLECTBNSAEMYIO AEATENbHOCTb, HaMpaBeHHY Ha To, YTOObl Bce paboTbl Ha Bcex aTanax
XM3HeHHoro umkna 6noka AC wunn AC B uenom: Bbibopa nnowagkM, MNpPOEKTUPOBaHMUS,
COOpYXXEeHUWs1, BBOAA B AKCNyaTaumio, aKcnnyaTaumMm 1 BbIBOAA M3 JKCMnyaTaumm, a Takke npu
KOHCTPYMpPOBaHWM W W3rOTOBNEHMM ANA HUX cucTeM W obopyaoBaHUs  BbINONHANUCH
yCTaHOBMEHHbIM 06pa3oM, a wux pesynbTaTbl YOOBNETBOPSNU NPEeabsBNEHHbIM K HUM

TpeboBaHusAM.

Ha wmexagyHapogHoM ypoBHe obecnedyeHne kadectBa Ha AC pernameHTupyetcs
pekomeHgaumsammn pykosoacte MAMATO no 6esonacHocTM. B Hawewn cTpaHe OCHOBHble
NonoXeHnsa geaTensHOCTN No obecneyeHunto kadectsa Ha AC Bnepsble 6binn chopMynMpoBaHbI
B paspaboTaHHbiX B «ATOMTEXaHepro» «OCHOBHbIX MpaBunax obecnedeHus akcnnyaTauum
aTOMHbIX CTaHLMIN».

B HacTtosiwee Bpemsa B Poccum BeBegeH HoBbii ctaHgapT TOCT P MCO 9000-2001,
pa3paboTaHHbI Ha OCHOBE OAHOMMEHHOro MexayHapoaHoro crtaHgapta MCO 9000-2000
«Cnctembl MeHempKkMeHTa kavecTBa. OCHOBHbIE MOMOXEHUA W CnoBapb». JTOT CTaHgapT
onepuvpyet TakKMMW MOHATUAMM, KaK cCuUCTeMa MeEHeIKMEHTa KayecTBa, MnaHMpoBaHue
KayecTBa, MEHEMXMEHT KayecTBa, YnNpaBfeHue Ka4yecTBOM, obecnevyeHne KayecTsa,
ynyJleHne ka4yecTaa.

CornacHo ynomsaHyTbIX [OKYMeEHTOB Ang obecnedeHns Tpebyemoro kadectsa
AEATENbHOCTN, BbINOMHAEMbIX paboT n npegocTtaBnsemMbix ycnyr B ob6nactu nMcnonb3oBaHWA
aTOMHOW 3Heprnm B JKcnnyaTupylowmnx opraHmsaumax AC U Ha aTOMHbIX CTaHUMAX OOSTKHbI

ObITb CO30aHbl M BHEAPEHbLI CUCTEMbI MeHegkMeHTa kadecTtBa (CMK).
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HeaTenbHoCTb No obecne4yeHuro KadectBa Ana AC, HanpaBneHHass Ha co3faHue
YBEPEHHOCTU, 4YTO TpeboBaHUA K ka4yecTBY OyaAyT BbIMNOMHEHbI, AOMKHa perfnameHTMpoBaTbCs
PSAOM cneumanbHbIX NporpaMmm obecneyeHns KavecTsa:

— “O0wen nporpammon obecrneyeHns kavectsa ansa atomHon ctaHumn™— NMOKAC(O);

— “lNporpammon obecneyeHus kKavyecTBa nNpu Boldope Mnowaakm aToOMHOM CTaHuun” —
MOKAC (BIN);

— “lNporpammon obecneyeHnsa kadecTBa NpU NPOEKTUPOBAHUM aTOMHOW CTaHUUK® —
MOKAC (I);

— “lNporpammon obecneyeHnss kavyecTBa npu pa3paboTke peakTOpPHOW YCTaHOBKW® —
MOK (PY);

—  “[MporpammamMn obecneyeHMst KadyecTBa Mpu pas3paboTke U M3roTOBIEHUU
obopynoBaHusa n/unu n3gennn cuctem, BaxHolx ans 6esonacHoctu AC™— MNMOK(P) n NOK(W);

— “lNporpammori obecneyeHns KayecTBa Mpu COOPYXEHUN (CTPOUTENbCTBE) aTOMHOM
ctaHumn” — NMOKAC (C);

—  “[Nporpammon  obecrneyeHns kadecTBa MpuM BBOAE AaTOMHOW CTaHUuUM B
akcnnyataumio”™— NOKAC (BJ);

— “Nporpammori obecneyvyeHnss kavecTtBa Mpu 3KCnnyaTaumm aTOMHOW CTaHumMm” —
MOKAC (9);

— “lMporpammoni obecneyeHnss kadecTBa Mpu BbIBOAE W3 JKCNyaTauum aTOMHOW
ctaHumn™— MNOKAC (C9).

Kaxpasa nporpamma obecnedeHus kadecTtBa [ofkHa OblTb yTBepxAeHa [0 Hayana
pernameHTupyemMblx eto pabot. Hanuumne cootsetcTBytowmx NMOKAC obycnosnusaeT Bbigady
rocy4apCTBEHHbIM PErynupylowMM OpraHoM JULEH3UA Ha COOPYXEHWe U IKCnnyaTauuio
aHeprobrioka (A3C).

Mpwn paspaboTtke nporpamm obecrnedeHns KayecTBa AOMKHbI Y4nTbiBaTbCs TpeboBaHNS
npaBun M HOPM, OENCTBYWOLWMX B 0bBnactm WCNonb30BaHWS aTOMHOW J3HEpPruv, C y4eToMm
knaccudukaumm o0opyooBaHWsl, CUCTEM M COOPYXEHWUMA MO CTEMEeHU WUX BaKHOCTU ANs
6esonacHoctn AC.

OTBeTCTBEHHOCTL 3a pa3paboTky obLien nporpammbl obecneyeHnsa kavectsa Ha AC —
MOKAC (O), nporpammbl obecneyeHunsa kadectesa npu seoge AC B akcnnyaTtauutio — NOKAC
(B3), nporpammbl obecneveHuns kadectea npu akcnnyatauun AC — MNOKAC (3), nporpammel
obecneyeHnsa kavectea npu BbiBoge AC u3 akcnnyatauum — MNMOKAC (C3) Bosnaraetcs Ha
SKCMyaTMPYIOLWYD  OpraHmM3auuio.  JKCnnyaTupyloliaa opraHMsauus MOXeT nepegatb
pa3paboTKy W/unu BbINONHEHWE OTAENbHbIX 3TanoB (Y4aCTHbIX NPOrpaMm) OpraHu3aumnsiMm
(NpeanpuaATMAM), UMEKLWMUM COOTBETCTBYIOLLYID Ha TO MULUEH3WI0 (paspelueHue), OAHakKo
OTBETCTBEHHOCTb 3a 06LUyo nporpaMmMy obecneyeHus kadectBa Ha AC B Llenom ocTtaeTcs 3a

aKCMyaTMpylowen opraHusauunen. B 3aBMcMMocTn OT cneunudukn n CoCTosiHUA dHeprobroka
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AC akcnnyatupylowasa opraHudaumsas AC  MoxeT  npegycmaTpuBatb  pas3paboTky
AOMONMHUTENbHbIX YAaCTHbBIX NporpamMmm obecnevyeHnsa kadecTaa.

Opranusaummn, BbiNoOnHswWMe paboTbl W npegocTaBngawwmne ycnyrm B obnactm
MCNONb30BaHWS aTOMHOW 3HEPrMM B COOTBETCTBUMM C MPUHATBIM pasgeneHnem paboT HecyT
OTBETCTBEHHOCTb 3a pa3paboTKy M BbINONHEHWE NporpaMm obecneyeHnsi KayecTBa No CBOEMY
HanpaBneHuno OesaTenbHOCTH.

ObbekTnBHOE  (PYHKUMOHMPOBAHME MporpamMmbl  obecnevyeHnss KadecTBa [OOSDKHO
OCYLLEeCTBMATLCS NOCPEACTBOM:

— KOHTPONSA 3a XOAOM BbINOMHEHUSA MPUHATOM MOMUTUMKN KavyecTBa W BbINOSIHEHNEM
3annaHnpoBaHHbIX MeponpuATUI B 06nacTn kKayecTsa;

— perynsapHbix NpoBepok yHKUMoHMpoBaHua CMK;

— aHanusa dgyHkumoHnpoBaHus CMK;

— peBu3nin 3HEKTUBHOCTU DYHKLUMOHMPOBaHUSA nporpamm obecnedeHns kavecTtBa
3KCNyaTupytoLLen opraHnsaumen;

— peBu3nin 3PHEKTUBHOCTN DYHKLUMOHMPOBaAHUSA MporpamMmm obecnedeHns KavyecTtBa
opraHmsaumm, BbINOMNHAWMUX paboTbl 1 NpegocTaBNAwLWmMX yCrnyrn B 06nactm ncnonb3oBaHus
aTOMHOW 3HEprumn Onsa aKcniyaTmpyoLen oprannsauum n AC;

— paspaboTkn no pesynbtatam npoBepok CMK HeobxoouMMbIX KOPPEKTUPYHLMX W
npegynpexaatroLmnx Mep 1 KOHTPOrs 3a UX peanusauuen.

[omkHa OblTb paspaboTaHa W 3agencTBoBaHa opraHm3aumoHHas cTpyktypa CMK,
Mexay npeanpuatnammn  (opraHusauuamm), noapasaeneHussMM U OOSDKHOCTHbIMU - nnuuamm
pacnpegeneHol YyHKUMW, oOnpeaeneHbl MOMHOMOYMS UM OTBETCTBEHHOCTb, BMMOTb A0
HEenocCpPeaCTBEHHbIX MWCNONHUTENEN. [pu HanMuun CrOXHOW OpraHM3auMOHHON CTPYKTYPbI
Heobxoanmo obecneynTb YCTaHOBIEHME CBSA3EM MeXay opraHusaumamun (Npeanpustusimn)
Takum obpasom, 4Tobbl cobnoganack nepapxmst NOAYMHEHHOCTMW.

B oakcnnyatupytowen opraHmsaumm un AC [OMmKHbl ObiTb YTBEPXAEHHbIE NepeyvHn
aencrteyowmx degepanbHblX, OTpaCneBbIX U CTAHUMOHHbLIX HOPMATUBHbLIX AOKYMEHTOB MO
MEeHeKMEHTY KayecTsa.

[Ona npoBepku BbINOMHEHUA U 3PPEKTMBHOCTM pyHKUMOHUpoBaHua [MOKAC no
cneunanbHO pa3paboTaHHOMY M yTBEPXKOAEHHOMY rpaddmKy OOIKHbI MPOBOANTHCA MHCMEKLUU
nogpasgeneHmn AC u©n  peBUM3MM  oOpraHuM3auui, BbINOMAHAKWMX  paboTbl  unu
NpeaoCTaBnAWMX ycnyrm B 0bBnactM MCNonb3oBaHMS aTOMHOW 3HeprMu no AoroBopam C
akcnnyatupytowen opraHmsaumen unu AC. Mo pesynbTatam WHCNEKUMN U PEBU3UIN LOMXKHbI
NPEeACTaBnATbCA  aKkTbl C  HEOOXOAMMBbIMWU  KOPPEKTUPYIOLWMMKA  MEpPONpuUSaTMAMM MO
noaaepxaHuto TpebyemMoro ypoBHsi KayecTsa.

MepuoguyHoCcTb npoBefeHus pesusn  yHkumoHmpoBanma [MOKAC opraHusaumn,

BbINOJTHAOLLNX pa6OTbI n npegocrtasndmolLnx ycnyrmu B obnactn ucnonb3oBaHUS aTOMHON
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3HEeprun onpegenseTcd 3akaszyuMkoM, WCXOAA W3 COCTOSIHMSI YPOBHSI KayecTBa B 3TUX
opraHmsauuax. B cnyyae cCywleCTBEHHOro yxyAleHUs rnokasaTenen KadecTBa OeATenbHOCTH
nogpasgeneHnn AC wunm opraHusaumMi, a Takke BHECEHUS Cepbe3HblX W3MEHEHUA B
AEVCTBYIOLLYIO CUCTEMY Ka4yecTBa, MOryT HadHa4yaTbCA BHEMNMAHOBbIE MHCNEKLUN U PEBU3UMN.

B akcnnyatupytowen opraHnsdauum n Ha AC 0OmkHbl 6bITb CO34aHbl M 3a4eNCTBOBAHbI
CUCTEMbI KOHTPONSA 3(PdEKTUBHOCTN (PYHKLMOHMPOBaAHMA Nporpamm obecrneyeHns KayecTBa,
BKItovatome B cebs kak MUHUMYM:

— nopsgok cbopa, xpaHeHns, 06paboTkn n NnpeacTaBneHns MHPOPMaLMK MO Ka4yecTBy;

— KOHTPOSb COOTBETCTBUA TEXHONOMMYECKOro NpoLuecca YCTaHOBMNEHHbIM NoKa3aTensam
KayecTBa, aHanm3 nokasaTernen kadecTea;

— KOHTPOSb CBOEBPEMEHHOIO U Ka4eCTBEHHOrO BbIMOSTHEHWNSI NNAHOBLIX M HEMMAHOBbLIX
3a4aHui, N0 KOTOPbLIM ONpPeAeneHbl CPOKN U UCMOSNTHUTENN;

— KOHTPONb MNPOBEAEHWA MO HaMpaBfeHUsIM OeATEeNbHOCTU B YCTAHOBIIEHHbIE
rpadoMKOM CPOKM MHCMEKLUNIA N PEBU3NIA.

Mog MeHemXMeHTOM KauyecTBa npu BBoge 6Onoka (A3C) B a3kcnnyaTtauuio
MOHMMAETCs  MIaHMpyemMasi W CUCTEMATUYEeCKM  OCyllecTBnsiemas  OesATENbHOCTb,
HanpaefieHHass Ha To, 4TOObl Bce paboTel Mo BBogy Onoka (AQC) B akcnnyaTauuio
NpPOBOAUNUCE YCTAHOBIIEHHBbIM 06pa3oM, a ux pesynbTaTbl yOOBETBOPSANM NPeabABNEHHbIM K
HUM TpeboBaHMAM.

Cuctema mMeHemKMeEHTa KayecTBa paspabaTtbiBaeTcs M peanu3yetcd Kak ogHa u3
BaXHeMNWunX cocTaBnsawwmx obuwero npouecca ynpaenewus BBogom 6noka (ASC) B
akcnnyataumio. Ha nnowagke A3C co3gaetcsa  cucTeMa MeHeKMeHTa  KadecTBa,
npeactaensaowas cobon COBOKYMHOCTb MOMUTUKK, LUenen, OpraHn3auuMoHHOW CTPYKTYpbl,
NNaHMpoBaHWS KadecTBa, YMNpaBrieHUA KayecTBOM, obecrneveHus KadecTBa, YnyulleHus
KayecTBa, OTBETCTBEHHOCTW, HOpMaTMBHOW 6asbl, Npoueayp, NPOLECCOB, MaTepuasnbHbIX U
NOOCKNX pecypcoB, M obecneuyvBatolias PyKOBOACTBO W YynNpaBneHWe MNPUMEHUTENBHO K
KayecTBY B npouecce BeoAa 6roka (ASC) B akcnnyaTauumio.

CTpYyKTYpHO cucTeMa MeHeKMeHTa KayecTBa Nnpv BBOAE B AKCMyaTaumio BKNoYaeT B
cebs:

e MONMTUKY B 0BracTu KayecTBa;
e nporpammbl obecneyeHns KayecTBa OpraHusaumi - y4acTHMKOB paboT no Beoay Gnoka

(ASC) B akcnnyaTaumio;

o 00583aHHOCTK M NOSTHOMOYMS B 06IacTu Ka4ecTBa;
e nepcoHan, oby4eHHbINn paboTam No TEXHOMNOrMM n obecnevyeHnio KayecTaa;
e nogpasgeneHns Kkayectsa, NOAYMHEHHbIE HEMOCPEACTBEHHO PYKOBOACTBY OpraHu3auum

- yyacTHukoB paboTt no Beogy 6rioka (ASC) B akcnnyaTtauumio. B kaxgon opraHmsauumm
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AO0IMKHbI ObITb co3gaHbl oTaen (rpynna) obecneveHnst kKayecTBa MM HasHa4YeHbl Nmua,
oTBevawLLme 3a obecnevyeHne kayecTsa U NPoBeeHNE KOHTPONSA 1 PEBU3NIA;
Heobxoaumble  cCneumanuM3MpoBaHHble CpeacTBa,  BKKOYaKOWME  KOMMbHTEPHbIE
nporpamMmbl 4ns ynpaeneHus, ydeta n obpaboTkn nHopmalmm no kKa4ecTBy;
TpeHaxepbl W MOMWMOHbI C  WCMNONb30BaHWEM CMeLManbHOW  U3MEPUTENbHON U
NCNbITaTENbHON TEXHUKW;
NnaHoBble MHCNEKUMN N DYHKUMOHANbHbIE UCMbITaHUs cuctem brnoka (ASC);
OLIEHKY CUCTEMblI TEXHMYECKOM MNOOOAEPXKM M €€ BO3MOXHOCTEM B aBapUMHbLIX
CcUTyauusx;
cucTeMaTMYecknin aHanua onbiTa BBoda 6noka (A3C) B akcnnyataumio 1 sKcnnyataumm
ANSA NPUHATUS HEOBXOOUMbBIX KOPPEKTUPYIOLLIMX MEp.
OcHOBHbIe NpUHLMNEI 06ecneYyeHUs KayecTBa NpU BBOAE B IKCNIyaTauuio:
yeTkoe pasrpaHuMyeHne o00s3aHHOCTEW W onpedeneHMe OTBETCTBEHHOCTU  BCEX
opraHu3aumn, yqacTteyowux B pabotax no seogy 6noka (A3C) B akcnnyaTaumio;
BCe paboTbl, BAUSIOLIME HA KaA4YeCTBO, [AOSMKHbI BbINOMHATLCA B COOTBETCTBUM C
npoueaypamm, CornacoBaHHbIMW B YCTAHOBIEHHOM NOPSAKE;
Kaxxabl pe3ynbTaTt 4eaTeNnbHOCTH, BIUSAIOWMNIN Ha Ka4eCTBO, OOMKEH ObITb 3amKCcMpoBaH
B OTYETHOW OOKYMEHTaLMn, OPOPMNEHHOM B YCTAHOBIEHHOM NOPSIAKE;
3a KayecTBO paboT oTBEYaAET UCMOSTHUTEND;
KOHTponep (MHCNEKTOp) AOrKeH OblTb HE3aBMCKMM OT UCMOSTHUTENS;
MaKkcumarnbHasi CTaHgapTU3aumsa U yHUrKaumsa BCex BUAOB OeATENbHOCTY;
onpeaeneHne KOppeKkTUpYKLWUX Mep Npu BbIABNEHUM HECOOTBETCTBMIA U paspaboTka
npoueayp No YCTpaHEeHU 3TUX HECOOTBETCTBUN;
CBOEBPEMEHHbIN NEPEeCcMOTpP NPorpaMmMbl Ka4ecTBa;

BbIMNOJIHEHNE BCEX pa60T KBaJ'II/ICbI/ILI,I/IpOBaHHbIM nepcoHasrom.

O6ecneyeHne kayecTBa Npu BBOAE B 3KCMyaTaumio BKIIOYaeT B cebs:

cobntogeHve TpeboBaHU rocy4apCTBEHHbIX M OTPACNeBbIX HOPMATUBHBLIX LOKYMEHTOB;
yyYyeT U MCMONb30BaHMe CyLLIECTBYIOLWEN NPaKTUK1M BBOAA B IKCMyaTauulo aHanormyHbIxX
0OBbEKTOB;

onpegeneHne OpraHM3auMOHHOW  CTPYKTYpbl, B paMKax KOTOpOM Heobxoammo
nnaHuposaTb W OCyWecTBAATL paboTy no obecneyeHuo KadectBa W YeTKoe
pasrpaHnu4yeHne OTBETCTBEHHOCTU M MOTHOMOYNIA NpUBIEKaeMbIX K paboTe NpeanpusitTuim,
opraHusaumi n OTAenNbHbIX COTPYAHUKOB,

onpegeneHne ycnosun pabdoThbl, BAUSIOWMX Ha KadecTBO (yCrnoBusi B MOMELLEHUSX,
obopynoBaHue 1 ypoBeHb KBanudukaumm, Heobxogmmbele ang obecneveHns Tpebyemoro

KayecTBa);
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e orpederneHne nopsgka nNoaroToBKW, MOAroToBKa WM Aonyck K paboTe nepcoHana, oT
paboTbl KOTOPOro 3aBUCUT 0BecrneyYeHne Ka4ecTBa;

e BbINONHeHNe paboT B COOTBETCTBMM C MUCbMEHHBLIMW NpoLedypamMu, WMHCTPYKUMAMMU,
yepTexamu, BKIIOYAOWMMUN KOMUYECTBEHHbIE U (MNW) KayeCTBEHHble NPUEMOYHbIE
Kputepuu;

e nonyvYeHne NULUEeH3nn Ha BUAbl 4eATENbHOCTY;

e OCyLLeCTBMeHe Haa3opa 3a NpoBOAUMbIMU paboTamMn HE3aBUCUMbBIMU OT UCMOMHUTENEN
opraHamu, noApasferieHnaMn Wnn OTBETCTBEHHbIMM nuuamn. Cryyanm HapylieHus
TpeboBaHWI K Ka4eCcTBY U34ennin, ycnyr n NpoLeccoB AOMKHbI permcTpupoBaThCs;

e paspaboTka, cornmacoBaHue W yTBepXaeHue npoueayp BbINOfHeHUs paboT no BBOAY B
aKcnnyataumio (Nporpamm 1 METOAMK, rpaddUKoOB, MHCTPYKLMIA NO SKCnyaTaumn);

e [OKyMeHTanbHoe oopmMieHne pe3ynbTaToB BbiNOMHEHHbIX paboT;

e npueMKa BbINONHEHHbIX paboT C AOKYMEHTarnbHbIM NOATBEPXKAEHNEM UX Ka4eCTBa;

e MNPUMEHEHWE KOHTPOSIbHO-U3MEPUTENBHOTO U UCNbITaTenbHOro obopyaoBaHus U
npnbopoB., NpoLleawnx MeTPONOrMYECKY0 NOBEPKY;

e ornpeferneHne rnopsaka nepecMoTpa U COBEPLUEHCTBOBAHMS MPOrpamMm BbINOSIHEHMWS
paboT agMMHUCTPaTUBHBLIM PYKOBOACTBOM OpraHun3aumi, OTBeYatLmx 3a 3Tm paboTbl;

e [poBeAeHVE PEBU3NI U NOATOTOBKA OTYETOB.

Mporpamma obecneyeHust KavyectBa Npu BBOAE aTOMHOM cTaHuum (6noka AJ3C) B
akcnnyataumio NMOKAC (B3), sBnstowasca OCHOBHbIM AOKYMEHTOM NO obecnevyeHunio kavyecTaa
npyv BBOAE B 3KCMfyaTauuio, yCTaHaBNMBaeT OCHOBHble TpeboBaHMA K OpraHn3auMOHHO-
TEXHNYECKON AeATeNnbHOCTM OpraHu3auvMn n npeanpusitTuin, HeobxoaMmow Anst AOCTUXKEHUS
Tpebyemoro kKayectBa nNpu peanu3auum KOHKPeTHbIX npouenyp no seoagy 6noka (A3C) B
3KCnnyaTaumio, a TakKe K KOHTPOSO AOCTUIHYTOro Ka4yecTsa.

BnepBble B Hawen cTpaHe cuctema obecneyveHns KavyecTsa nNpy BBOAE B dKCNMyaTauuto
C paspaboTkon u BbinonHeHnem nporpammbl NMOKAC (BJ) 6bina npumeHeHa «ATOMTEX3HEPTO»
npu BBOAE B aKchnyaTauuio aHeprobrnioka Ne1 Poctosckon AJC, a 3ateM Ha Bcex
nocrneayrLmnx aHeprobrokax.

Kak yxe roBopurnocb Bblle, npy paboTe € WHOCTpaHHbIM 3akaszunkom Ha AJC,
coopyXaeMblX NPU TEXHUYECKOM COOEWCTBUM HalleW CTpaHbl, HeoBXoAMMO YyuuTbiBaTb Kak
HauMOHanbHble N MEeXAyHapOoAHble HOPMbl M MpaBwuna, Tak U CNOXUBLUMECH CTPYKTYPHbIE
0COBEHHOCTUN CUCTEMbI MEHEeXXMeHTa KayecTBa B COOTBETCTBYOLLMX CTpaHax, oTnnyaoLmecs
OT MPUHATbIX B Hawen cTpaHe. 3T OCOBEHHOCTM noanexanu yyety npu BBOAE B
akcnnyataumio TaHbBaHbckon ASC B Kutae.

Copepxanne nporpammbl MOKAC (B3) TsaHbBaHbckom AJC npuvHUMNMANBHO He

oTnu4yaeTcs OT nporpamm 3HeprobnokoB A3C B Poccun. OgHako CTPYKTYPHbIA COCTaB
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AOKYMEHTOB Mo obecneyvyeHuio KavyecTBa, noanexalimx BbIMOMHEeHW0 B npouecce BBOAa B
aKcnnyataumio, MMeeT 3aMeTHbIE OTINYUS.

CTpyKTypHas cxema KOMMfieKca OCHOBHbIX AOKYMEHTOB MO obecnevyeHuto KadvecTsa,
pa3paboTaHHOro K peanu3oBaHHOrO npu BBOAE B 3kcnnyatauuio TsiHbBaHbckom AJC,
npvBegeHa Ha puc. 4.2. B aTon CTpyKType NpUCYTCTBYIOT CrieumanbHble npoueaypbl kadectsa u
ynpasnenus MNMHP, Bkntovatowme ocobble YepThl coaepaHust U opraHnsaumm npoiecca Beoja
B oaKkcnnyaTaumto. PaspaboTka n wucnonb3oBaHMe Takux npoueayp npegycmarpvBaeTcs
nporpaMmMmamm obecneveHns KadecTBa B BbILIEYNOMSHYTbIX CTpaHax. [lepeyeHb Takumx
npoueayp, paspaboTaHHbIX U peanu3oBaHHbIX «ATOMTEX3HEPro» Npwu BBOAE B 3KCMNyaTauuto
TaHbBaHbckon ADC, npmBeneH B Tabn. 4.3.

MoTpebHocTe B nepepaboTke HOPMATMBHBLIX LOKYMEHTOB BO3HMKNA MpW BO30OHOBIEHMM
CcTpouTenbCTBa M BBOAA B SKCrnyataumio sHeprobnokoB AGC, HaumHas c 3Heprobnoka Net
PoctoBckon ASC, nocne nepvoga NPUOCTAHOBKK, BbI3BAHHOIO YepHoObINbCKOM aBapuen, wu
nogTBepAniach Npy BBoAE B aKcrnyataumio aHeprobnoka Ne3 KanunHuHckon ASC. K aTomy BpeMeHn
B CBSI3M C y)KecTodeHneM TpeboBaHui no 6esonacHOCTM 3a npoluewmin nepvog Obina BBedeHa
HOBas HOpMaTMBHas 6asza, W3MEHWTUCb 9SKOHOMUYECKME W OpraHU3auMOHHble  YCIOBUSA
PYHKLMOHNPOBAHNSA 1 CO3AaHMSA 0OBHEKTOB aTOMHOWN SHEPreTUKU.

AHanuMa OencTBytoLLE HOPMATMBHOW OOKYMEHTauuu nokasasi, YTO MHOrve OencTsytolume
HOPMaTMBHbIE OOKYMEHTbI MPOTMBOPEYaT ApYr APYry U He COOTBETCTBYHOT TPEOOBAHMAM MPUHATBLIX
HoBbIX ®depeparnbHbix 3akoHOB. OTCYTCTBYET 4YETKO BbICTPOEHHas BepTuKanb HOpPMaTUBHOWN
AOKYMEHTaLMmM No BCeM CTaamsaiM paboT Ha Gnoke.

HeobxogumocTe nepecmMoTpa WM BbiMycKa HOBbIX HOPMAaTUBHBLIX JOKYMEHTOB B MEPBYHO
ovepedb Obina Bbi3BaHA W3MEHEHMEM 3akoHoAaTeNnbHOM 6asbl B CBA3WM C MPUHATMEM HOBbIX
depepanbHbix 3akoHOB: «O NPOMbILLNEHHOM 6E30MacHOCTM OnacHbIX MPOM3BOACTBEHHBLIX OOHLEKTOBY,
«O TexHuyeckom perynuposaHuny, «O6 UCNonb30BaHUM aTOMHON 3HEPrn», «O nULUEeH3MpoBaHUN
oTAenbHbIX BMOOB AesTenbHocTny, «OO0 WMHBECTUUMOHHOM pgesTenbHocTM» u  ap. Hosble
denepancHble HOpMaTUBHbIE OOKYMEHTbl CYLLECTBEHHO WM3MEHWNN 3akoHogaTenbHyto 6ady no

COOpY>KEeHUIo, BBOAY B 3KCnyaTauuio U nprnemMke 3aKkOH4EeHHbIX CTPOUTENbCTBOM 0OBbEKTOB.
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ITPOTPAMMA U ITPOLHEAYPbI KAYECTBA

I

!

IOK AC
BI)

IIpouenypsl kayecTBa U ynpapJjaenusi [IHP

JTOKYMEHTBI JIUISI TPAKTUYECKOM
JNESTEJILHOCTH 1O BBOJIY B
SKCILTYATALIAIO

ILnanbl U rpadpuku

n3 MoHTaxa u nepenave s [IHP u B
AKCIIIIVaTalinm

HpOI_leI[prI 10 IMPUEMKE CUCTEM U 060py,I[OBaHI/IH

[Tonoxenust 06 opraHu3ausax

\ 4

[Tpouenypsl o pazpaboTKe U COMPOBOXKIECHUIO
JIOKYMEHTAIU!

v

HpOLICI[ypBI obOecrieueHus u KOHTPOJIS KaueCTBa

!

HNHCcTpYyKIIMHU, TPOTPAMMBI,
NPoueAyPhI U YePTeXKHU

I'paduku BBOA
O0Ka
B JKCIUTyaTallHio
3-10, 4-T0 ¥ 5-T0
YpOBHEH

[Iporpamma BBO1a Gy10Ka B

A 4

DKCILIYATAIHAIO

OranHele rpadguku
[THP

> Oranuele nporpamMmel [THP

[IporpaMmel 1 poteypsI

NHcTpyKmm 1o 3KCIutyaTanuy

[Ipouienyps! ympaBieHus Mo O€30MaCHOCTH

[Tpouenyps! ynpasiaeHus 110 Pa3peLICHUSIM

[Tpouenyps! ynpasieHus IyCKOHAJIaJOUYHON
JeSITEIbHOCTBIO

I'pacduku ITHP
OTJENBHBIX CHCTEM

CHCTEM B 060pyZJ0BaHUSA

TexHojorudeckue u

ITnaner [THP
HeJeJIbHBIE,
CyTOUYHBIE

SJICKTPHUYCCKUEC CXEMBbI

JoxymeHTarus pa3pabOTIYUKOB U

U3rOTOBUTENEH 000PYIOBaHUS

HpOCKTHaH JOKYMCHTAaI A

A 4

Puc. 4.2. CTpykTypHas cxema KoMmnriekca JOKYMEeHTOB Nno obecneyeHnto kayecTsa npy BBoAe B akcnyataumnio TsaHbBaHbckon ADC
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Tabnuuya 4.3

Ilepedyenn nmpoueayp Mo BBOAY B IKCILIyaTanuio 3Heprodaoka Nel TssnbBanbckoit ADC

Ne Haumenosanue 0okymenma

nin

1. | UmxunupuHrosas npouenypa. TpeOoBaHus K mporpaMmaM M MpoLeaypaM HUCIBITaHHUH
cucteM (000py0oBaHUs).

2. | Ilpouemypa cocTaBieHusi, IPOBEPKH, PACCMOTPEHUS M YTBEPKICHUS ITyCKOHAIAT0YHOM
JOKYMEHTalUH.

3. | Ilpouenypa pa3pabotku nporpamm [THP na nnomanke TsapBanbckoit ADC.

4. | Ilpouenypa KOPpEeKTUPOBKU MpPOrpaMM M METOJMK IIyCKOHAJaJOYHBIX HCIBITAHUN Ha
wiontaake TsaupBanbekord ADC.

5. | Ilpouenypa ynpasnenus rpaduxamu [THP, nmnanamu m otueramMu o Xoze BBIIOJHEHMS
ITHP nupexnuu [THP [TocraBumuka.

6. | Ilpouenypa pa3pabOTKu M COIPOBOKACHHUS IUIAHOB KayeCcTBa IYCKOHAJIAIOUHBIX paboT.

7. | Ilpouenypa odopmieHus pa3pemieHHi Ha BBIMOJHEHUE UCTBITAHUNH HAa 000PYAOBaHHUH
710 IOJMCAaHUs OTYeTa 00 OKOHYaHUU MOHTaXa.

8. | Ilpouemypa BBeICHHs ODKCILUTyaTAallAOHHOTO pEeXHMa Ha CHCTEMax M 000pyIOBaHHUU
TsanpBanbckont ADC.

9. |Ilpouenypa KOpPpEKTUPOBKM SKCIUIyaTallMOHHOW JOKYMEHTAllMd Ha IIJIOLIAJKe
TsapBanbckoit ADC.

10. | IIpouenypa ynpasieHus nepegayueil Juist IpOBEACHUs UCTIBITAHUH.

11. | Ilpouenypa ynpaiieHust nepegadyeid no U30JIMpOBAHUIO.

12. | Ilpouenypa ynpasieHus nepeayeil st IpoBeAeHUs] TEXHUUECKOro 00CIy)KUBaHUsI.

13. | IIpouexypa ympaBieHus 10 Nepegade BO BpeMEHHYIO SKCILUTYaTaIHtIo.

14. | Tlpouenypa nony4eHus pa3perieHus Ha IpoBe/IeHNe HCIbITAaHUH.

15. | IIpouenypa cocraBieHus: oTyeTa o AedexTe 000pyAOBaHUSA U ycTpaHeHUs AedekTa Ha
CTaJIMU NYCKOHAIAJIKH.

16. | IIpouenypa ynpaBieHHsl JOMOJHUTEIbHBIMH (MCKIIOUCHHBIMH) UCTIBITAHUSIMH.

17. | Ilpouenypa ynpaBiieHUss BPEMEHHBIMU U3MEHEHHMSIMHM 3KCIUTyaTallHOHHBIX YCTAaHOBOK M
IIPEJIEJIOB BO BpEMsI ITYCKOHAJIAI0UHBIX paboT.

18. | [Ipouenypa ympaBieHHs IO BPEMEHHBIM HM3MEHEHHSM CHUCTEM, OOOpYAOBaHHS U
9KCIUTYaTAlMOHHBIX PEXKUMOB ITPH TPOBEACHUH ITyCKOHAIAJOYHBIX paloT.

19. | IIpouexypa paccMOTpEHUs pe3yIbTaTOB MYCKOHAJIAJOYHBIX HCIIBITAHUM.

20. | Ilpouenypa ynpaBiieHUs €KeITHEBHBIMU paOOYMMHU JIUCTKAMU ITyCKOHAIAJ0YHbBIX PadoT.

21. | Ilpouemypa ympaBiieHUs] COOTBETCTBYIONIECH AEATEIHHOCTRIO Ha dTame [THP.

22. | Ilpouemypa ympaBiieHUs IOITYCKOM Ha BBITIOJHEHHE padoT Ha stane [THP.

23. | Ilpouenypa perucTpaiyu, XpaHeHHs, MepeJaud, ydeTa, HOBEPKH HCIOJIb3YeMOro JUis
[THP o6opynoBanusi, u3MepuUTEIbHBIX HpHOOpoB, MHCTpyMeHTOB [upekuuu ITHP
ITocraBmuka.

24. | Ilpouemypa KOHTPOJII W KOOPAHMHAIIUM TIPOBEICHHS HWHIUBUIYATbHBIX HCIIBITAHHUH,
IIPOMBIBOK M THJAPABIMYECKUX MWCIBITAHUM Ha 3aKIOYUTEIBHOM CTaAUM MOHTaXKa
nepcorasioM upeknun [THP IlocraBmuxka.

25. | Ilpouenypa untepdeiica Aupexuu [THP ITocraBumka u I'pynmsl aBTOpCKOro Hajazopa
paspabotunka nmpoekta ADC Bo BpeMs BBOJA B dKCIuTyatanuio 6;10koB TADC.

26. | Ilpouenypa ynpaBieHUs BHECEHHEM M3MEHEHHUH B MPOEKT BO BpeMsl MyCKOHAJIQI0YHbIX
pabot no CKV (cuctembl KOHTPOJISI U YIIPABICHHUS).

27. | Ilpouenypa ympaBieHHs MO BPEMEHHBIM M3MEHEHHUSM 4epe3 HCIOJIb30BaHHE CHCTEMBI
koHTpoJs u ynpasieHus (CKY) B xone ITHP.

28. | Ilpouenypa mnpoBeneHUs BHYTPEHHHMX ayIuTOB moapasneneHuil mupexkuuu [THP
TTocTaBmiuka.

29. | Ilpouenypa Hamzopa 3a BemmonHeHreM [THP nepconamom Aupexiun [THP ITocraBmuka.
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Nekuunna 5. HopmaTnBHOE perynupoBaHue npouecca BBoga B

JKcnnyatauuiro

5.1. Pa3BuTHe perynupoBaHus npouecca BBoAa B 3KcnnyaTtauuro

Bbina BbiBNeHa HeobxoauMoCTb nepecmMoTpa (OTMEHbI OEVCTBUA UM pa3paboTkn B3aMeH
AENCTBYIOLLMX HOBbIX) B MEPBYID OYepedb Crieadyrowmnx, OEWCTBYIOLMX OO0 HacTOSLWEro BpemeHu
HOPMaTMBHbIX JOKYMEHTOB:

TexHu4yeckune TpeboBaHMsA FOTOBHOCTU CUCTEM, 060PY4OBAHUSA M MOMELLIEHWNIA SHEProOIOKOB C
peakTopamun BB3P n PBMK k stanam NHP. TT-86.

OCTbI NHP 34-37-782+812-85. «[lyckoHanagouyHbie paboTbl HA aTOMHbLIX CTaHUMSX C BOAO-
BOASIHBIMW SHEPreTUYECKUMUN peakTopammy.

OCTbl 34-70-915,916-86. «[@apaHTWUiHbLIE UCMbITAHMS U MpaBuia NpUEMKN 0OopyaoBaHUsS U
cuctem ans npounseoactea MHP». M3u3d CCCP, 1986.

Twunosow rpadpmk npoeegeHus NMHP Ha ASC.

TvnoBble NporpamMmbl 1 METOAMKN UCTbITAHWUNA.

MpaBuna npMemkn B aKCMyaTaumio 3aKOHYEHHbIX CTPOUTENLCTBOM 3Heprobrnokos. BCH AC -
90. MA3IM CCCP, 1990r.

MonoxeHne 06 opraHM3auumM MNycKkoHaNadoYHbIX PaboT Ha  aTOMHbIX — CTaHUMAX
MuHatomaHepro CCCP n obecnedeHnss GesonacHocT mx BbinonHeHus. 1.004-87. MAS CCCP,
1987r.

MonoxeHne o pacnpeneneHnm paboT Mexay MOHTaXKHbIM M HanagodHbIM NEpPCoHanom B
nepvoabl MoAroTOBKA M NPOBEAEHMST UCMbITaHUA W KOMMIIEKCHOTO OnpoOOBaHUsi BBOAMMBLIX B
aKcnnyaTaumno anektpoctaHumin. Mand CCCP, 1989r.

MonoxeHne O Hay4yHO-TEXHUYECKOM PYKOBOACTBE M aBTOPCKOM Hag3ope npu npoBeaeHWn
nyckoB AC ¢ peaktopamu Trna BBOP. MAS CCCP, 1987r.

[MonoxeHne o© reHepanbHOM nogpsige npu npoBegeHun [MHP Ha BHOBb BBOAMMBIX
aHeprobnokax. MAQ CCCP, 1987.

ACY TI A3C. lpaBvna HanagkM, WUCMbITAHUA W cOAQYU-TIPUEMKU B IKCMIlyaTauumio
aBTOMAaTU3MPOBAHHOW CUCTEMbI YNpaBneHus TexHonormdeckummn npoueccamm AC. MAS CCCP.
1991r.

MeTtoguyeckme yka3aHus MO MPOBEpPKEe MyCKOHanadouHbIX paboT Ha TenroMexaHUYecKoM
060pyA0BaHMN MALLMHHBIX 3ar10B aTOMHbIX arieKTpocTaHuui. MY 34-70-100-85.

OCHOBHbIE MONOXEHWS MOAFOTOBKW, PACCMOTPEHUS M MPUHSTUS PELUEHWIA MO U3MEHEHWIO
MPOEKTHON, KOHCTPYKTOPCKOWN, TEXHONOMMYECKON U 3KCNyaTaUMOHHOM OOKYMEHTaLMK, BANSIOLMX Ha
obecneveHre soepHONn 1 akcnnyaTaumoHHon 6esonacHoctu. P-03-19-94.

OnpegeneHa Takke LenecoobpasHoCTb pa3paboTku HOBOro 0600LAOWEero OOKyMEHTa,
onpeaensitoLLEero NopsiaoK B3aMMoOeNCTBMSA BCEX YHaCTHUKOB COOPYXKEHUSI U BBOZA dHeprobnoka B

aKcnnyatauuto, nocrnenoesateribHOCTb Npoun3BoACTBa pa60T n gpyrme Tp660BaHVIF|, KacaroLymecd
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npouecca pa3paboTkv MPOEKTHOW OOKYMEHTaLMW, COOPYXEHUS M BBOAA B 3JKCMryaTauuo HOBbIX
6noKkoB. OTO MO3BONUT OTMEHWUTL LEVCTBME OOMbLUOrO YMcra MpaBusi, MOMOXEHWN, PYKOBOASLLMX
AOKYMEHTOB M METOAMYECKMX YKasaHU Mo opraHu3aumm paboT Ha BHOBb BBOAUMbBIX 3HEProbrnokax
ASC.

HoBas HopmaTVBHO-TEXHUYECKas OOKYMEHTaUMsA A0MKHA padpabaTbiBaTbes Ha 6ase equHbIX
OTpacneBbIX CTaHAAPTOB.

MepepaboTka BbllLeyKa3aHHbIX JOKYMEHTOB BEAETCS B HACTOsILLEE BPEMSI.

Bwmecto cywectBytowmx OCToB Bepetca paspabotka Gonee copepkaTerlbHbIX M eMKUX
pokymeHToB — CTO, lNMonoxeHun, TpebosaHuin, B GOnblUein CTENeHn OTBEYatoLmMX COBPEMEHHOMY
aTany HOPMaTMBHOMO perynupoBaHUs aTOMHOW 3HepreTukn. K Hactosiwemy BpemMeHu B
«ATOMTEX3HEPro» pa3paboTaHbl 1 BBeAEHLI B AencTane cneaytowme CTO:

CTO 1.1.1.03.003.0690-2006. T[lyckoHanagoyHble paboTbl Ha aTOMHbIX CTaHUMSIX C
peakTopamu Trna BBOP. TepmuHbl 1 onpeaenenms. KoHuepH «PocaHeproatomy, 2006.

CTO 1.1.1.03.003.0691-2006. T[lyckoHanagodHble paboTbl Ha aTOMHbIX CTaHUMSIX C
peaktopammn Tuna BB3IP. O6bem u nocneqoBaTenbHOCTb MYCKOHANagouHbIX paboT. KoHuepH
«PocaHeproatomy, 2006.

CTO 1.1.1.03.003.0692-2006. T[lyckoHanagodHble paboTbl Ha aTOMHbIX CTaHUMSIX C
peakTtopamn Tvna BBOP. OpraHmsaumsa nyckoHanagouvHblx paboT Ha aToMHbIX cTaHuusiX. [NpaBuna
nponseoacTaa u npuemkn. ObLuve nonoxxeHus. KoHuepH «PocaHeproatomy, 2006.

CTO 1.1.1.03.003.0690-2006. T[lyckoHanagoyHble paboTbl Ha aTOMHbIX CTaHUMSIX C
peakTopamu Tuna BBOP. Trnoeoe nonoxeHne 0 rocygapCTBEHHON NPUEMOYHOM KOMUCCUMKU. TUnoBoe
nornoxeHne o paboden komuccun. TUNOBOE MonoxeHue O paboumx nogkomuceusx. KoHuepH
«PocaHeproatomy, 2006.

HaHHble CTO BBeAeHbI BMECTO OTMEHEHHbIX cooTBeTCTBYOLLMX OCTOB.

PaspaboTka HOBOW TUNOBOW MyCKOHANago4YHOW AOKYMEHTaLUMKN 3anfnaHnpoBaHa A npoekTa
A3C-2006, B TOM vmcne:

TvnoBas NnporpaMmMa BBOZA B 3KCMNyaTaumio;

Tvnosas nporpamma obecneyeHnsi Ka4ecTBa;

KoMnneKT TMnoBbIX 3TanHbIX NporpaMmm;

KoMnnekT TMnoBbIX NyckoHanagoyHbIX MporpamMmm cuctem 1 06opyaoBaHus;

KomnnekT TunoBbIx rpadhmkos MNHP 2-ro ypoBHS;

KomnnekT TunoBbIx rpadhmkos MNHP 3-ro ypoBHS.

Kpome Toro, 3annaHvpoBaHa nepepaboTka:

MpaBun HanagkW, UCMbITAHUA W COQYM-TIPUEMKA B 3IKCMyaTaumio aBTOMATU3VPOBAHHOW
CUCTEMbI YrPaBneHNsa TEXHONOMMYECKMMN NpoLeccamy;

Mopsiaka BBOAA B AKCMyaTaLmMiO TEXHOMNOTMYECKNX CUCTEM 1 060pya0oBaHMA 3aaHMs TypOUHbI
(BmecTo «MeToamyecKknx ykaszaHui No MpoBepKe MyCKOHanagoYHbIX paboT Ha TennoMexaHU4Yeckom

060pyaoBaHMM MaLLMHHBIX 3a510B);
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Mopsigka BBOAA B 9KCMNyaTaumlo aBTOMATU3MPOBAHHBLIX CUCTEM aTOMHBIX CTaHUUA C
peaktopamu Tvna BBOP (BMeCTO CyLLecTBYHOLMX LOKYMEHTOB MO MPUEMKE B IKCMyaTaumio 13
MOHTaka 1 Haragku CUCTeM ynpaBsfieHUsa TEXHOMOMMYECKUMU npoLieccammn, o opraHmnsaummn NMHP no
ACY Tl n o nopsgke opraHusauum u nposefeHus HP, aBTopckoro Haasopa W CepBUCHOTO
obcnyxuaHust Ha AC no annaparype KOHTPOMns 1 3awmThl SaepHbix peaktopos 1 AC).

Kak yxe ynoMuHanocb, nepeyeHb BOMPOCOB Afs PacCMOTPEHUss Ha HOPMAaTUBHO-
METOONYECKOM YPOBHE ABMIAETCA OTKPbITLIM Y pa3BUBAETCS BMECTE C pasBUTUEM CTPYKTYPbl CUCTEMBI
H[. B cOOTBETCTBUM C 3TUM MPMHLMIMOM MITaHUPYETCA HOBasi paspaboTka cneaytowwmx HOpMaTUBHBIX
OOKYMEHTOB:

MpaBuna nepegjau W nNpUeMKA cucteM U obopydoBaHus AN NPOM3BOACTBA
MyCKOHanago4HbIX pabor;

MpaBuna nNpou3BOACTBA M MPUEMKA TEXHOSOTMYECKUX CUCTEM W OBOpyaoBaHWs nocre
NHOMBMAYaNbHbIX UCMbITAHUIA U KOMMNIIEKCHOro onpoboBaHus;

[Mopsaok NpMeMKM BO BPEMEHHYIKO 3KCMyaTauuio MOMELLEHWA, 30aHUA U COOPYKEHUA U
BBEOEHWNS AKCMITyaTaUMOHHOTO PEXMMA;

Mopsigok BBOAA B 9IKCMryaTauuto TEXHOMOTMYECKMX cucTeM u obopyaoBaHusi 3OaHus
peakTopa;

Mopsipok BBOAA B 3KCMNyaTaumio 06LLEeCTaHUMOHHbBIX CUCTEM 1 060pyaoBaHUS;

MpaBuna NponsBoACTBa U MPUEMKM SNEKTPOTEXHNYECKNX CUCTEM;

MNMonoxeHne 06 MHAOPMAaLMOHHOM cucTeme ynpasnenus npoektom (MCYIT) npu BBOAE
aHeprobnokos AC B aKCryaTaLmio;

TunoBoe noOMoOXeHWe O [OEXYPHOM TexHudeckom pykoBoguTtene [MHP npu BBOAe
aHeprobnokos AC ¢ peaktopamu Tvna BBOP B akcninyataumio;

TvnoBoe nornoxeHve o aexypHoM HaydyHoMm pykosogutene NHP npy BBoge sHeprobnokos AC
C peakTtopamu Tuna BBOP B akcnnyataumio;

TunoBoe nonoxkeHne o6 opraHM3aLmm gucneTyepckon cnyxobl npy Beoae aHeprobnokos AC ¢
peakTopamu Tvna BBOP B akcnnyataumio;

TvnoBoe NonoxeHne O B3aUMOLEWCTBMM OpraHu3auuvn, ydacTBylowmx B paboTtax no Beogy
aHeprobnokoe AC B aKCryaTaLmio;

TpeboBaHMa K Nporpamme BBOAA B AKCNIyaTaumio;

TpeboBaHMA K 3TanHOM NporpaMme BBOAA B AKCMTyaTaLmIo;

TpeboBaHua kK nporpamme obecneyeHnst kKadecTsa Npy BBOAE B KCNIyaTauuio;

YnpaBneHyeckve nonoxeHnst o Oupekummn ctposwencsa ASC, MeHepanbHbIX nogpsaymkax
MHP n CMP, o ancneTtyepckux ykasaHusx Ha atane MNHP;

Kpome Toro uenecoobpasHo paspaboTtaTe 1 BBECTU B AENCTBUE:

TUMOBYKD  3KCMNyaTaUMOHHYIO  OOKYMEHTauuo,  BKMOYaa  npouegypbl  aBapumnHOM

aKcnnyaTauum;
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HOBYIO HOPMaTVBHYIO AOKYMEHTALIMIO MO YNPaBMNEHNIO BBOAOM S3HEProbIIoKOB B AKCMNyaTaLmo
M yNpaBneHuio [OKyMEHTaLWEN, BKMOYaa pas3paboTky npouedyp KadvecTBa, npouenyp
B3aMMOLENCTBUS U npoueayp nepedadn obopynoBaHUS U COOPYKEHWMI B MPOLECCE  MOHTaxa W
BBOAA B 3KCNslyaTaumio.

OnbiT BBOOA B 3KCryaTaumio 3HEprobriokoB MOACKa3blBaeT Takke HeobXoaumocTb
dopmanuzaummn 1 obecneveHns hakTUHECKOro yvacTusi Creumanm3vpoBaHHOM MyCKOHaNagouHoM
opraHusaumn B paspaboTke NPOEKTHOM 1 paboyert JOKyMEeHTauun Onsa CTPoUTENbCTBA 3HEpProboka
Ha CTaauun NpoBeAEHNS AKCNEePTU3bl MPOEKTHOWM JOKYMEHTaLMN U NOArOTOBKM paboyei JoKyMeHTaumm
K Bbldade B MNPOU3BOACTBO CTPOUTENIbHO-MOHTaXHbLIX pPaboT, Tak Kak 3HauuTeNnbHas 4acTb
9KOHOMMYECKMX, BPEMEHHBIX U PECYPCHBIX NMOTEPb B NPOLIECCE BBOAA B SKCMITyaTaumio BO3HUKAET Npu
BbISIBMIEHAN W YCTPAHEHWM MPOEKTHbIX HEeOOCTaTKoB, a MWCMONb30BaHME WMEOLLErocs OrbiTa
BbIMOSTHEHHbLIX PAboT MO BBOAY B 3KCMIyaTauuMio MOMOrNO Obl M3bexaTb 3HAYMTENBHON YacTu 3TUX
HepocTaTkoB. Heobxogumo paspabotatb M BBECTU B AEWCTBME HOPMATMBHYH) OpPraHM3auyioOHHO-
TEXHWYECKYHO [IOKYMEHTALMIO MO aHanmay MpOEKTHO-KOHCTPYKTOPCKOM AOKyMeHTauum. MonyyeHHas n
obpaboTaHHas wHGoOpMaumMsi N0 aHanmM3y Heobxoguma BCEM:  HaO30pHbIM  OpraHam,
NPOEKTUPOBLLMKAM, U3rOTOBUTESNSIM, SKCTITyaTUPYHOLLIEN OpraHn3aummn n ap.

To e camoe OTHOCUTCS K ydacTuio B paspaboTtke npoekto ACY Tl ana ASC. YnpaeneHnue
COBPEMEHHbIX 3HEProbIoKOB peanmnsyeTcsl Ha UMAPOBON TEXHWKE, YTO B 3HAYUTENIBHOW CTEMNeHM
BMUSIET KaK Ha KOHLENUMIO yrnpaBneHus GfoKoM, Tak M Ha ynpaBrieHne OTAENbHbIMU CUCTEMaMM.
MoaTomy paclumpeHne y4acTms crnieumanmampoBaHHON NMyCKOHaNaao4HoON opraHmM3aumm B paspaboTke
ACY TI1 aHeprobrnokoB no3BOnuno Obl AhEKTMBHO MCNOMbL30BaTh MOSMYYEHHbIA OMbIT Hanagku
9HeprobnokoB € LMGPOBLIMM CUCTEMaMM YNPaBIIEHUs], MOBLICUTL YPOBEHb KayecTBa HanagouHbIX

paboT npu BBOAE Orioka B aKcnyaTauuio.

5.2. HopmaTtuBHas AOKyMeHTauuMsa nNo BBOAY B IKCNsyaTauuio
B [OaHHOM 4yacTu nekuum NpYBOOATCS Haubornee CylIeCTBEHHbIE MONOXKEHUS OCHOBHbIX
[ENCTBYIOLIMX B HACTOSILLEE BpeMS HOPMAaTVBHbIX [OKYMEHTOB, PErynvpyloLIMX BBOA4 B

aKcnnyaTtaumnto aHeprobrnokos AC.

NMonoxeHne 06 opraHu3aLMn NycKoHanago4HbIX paboT Ha aTOMHbIX CTaHLMSAX

«[NonoxeHve» onpegensieT NopsiaoK OpraHM3aummM U NPOBEAEHUST NMyCKOHaNaAo0uHbIX paboT
Ha BHOBb BBOAUMbBIX 3Heprobnokax AC, TpeboBaHUsi K MyCKOHaNago4vHOW OOKYMEHTauMn, a Takke
OpraHn3aLMOHHO-TEXHNYECKME MeponpuATUs No obecneveHunto 6esonacHocTy BbinonHeHus MHP.

B «[lMonoxeHunn» onpeneneH obimn nopsaok pykosogctea MNHP:

TEXHWYECKOE PYKOBOACTBO AEATENbHOCTHIO BCEX MOAPAa3deNieHWn, y4acTBYHOLLMX B Mycke
3Heproboka, OCyLLECTBNAET rMaBHbIA UHxeHep AC;

Hay4YHO-TEXHNYECKOE PYKOBOACTBO MYCKOM B LENOM  OCYLUEeCTBMSET MUHUCTEPCTBO

(BeoOMCTBO) MO aTOMHOW SHEPrnM curamm
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COOCTBEHHbIX ¥ MPYBIEYEHHbIX OpraHu3auui Apyrux BEOOMCTB, AN Yero COOTBETCTBYHOLMMM
npuvkasamun cosgatotca pynna pykosogctea nyckom (MPI) ans AC ¢ BBGP u Komuccum no
npoeegeHuto dmanyeckoro (KOI) n aHepretudeckoro (K3MM) nyckos ans AC ¢ PBMK,;

B Crnyyae pasHorracui no TexHU4eckum sonpocam mexay yneHamm MPI, Korl, K3r, a Taicke
NPEACTaBMNEHHbIMU B HMX OpraHu3auMsMK, OKOHYaTeNnbHOE pelleHVe NPUHUMAET MUHUCTEPCTBO
(BeoOMCTBO) MO aTOMHOW 3HEPTUN.

OTBeTCTBEHHOCTL 3a obecnevyeHne 6GesonacHocTn paboT, BbinonHAemblx B nepuog MHP,
HeCyT pyKoBOAMTENM OpraHm3aumn 'eHnogpsayvka, 3akasdmka u cyonoapsiaHbIX OpraHnsauun. .. .

B «[lMonoxeHnn» onpegeneH nopsgok paspaboTkm v obwme TpeboBaHMA K HOpPMaTMBHO-
TEXHNYECKOW MYCKOHaNagouHON AOKYMEHTaLN:

ONs CepurHbIX 3HeprobrnokoB B MNpoekTbl AC [OOMKHbI BKOYATbCA TUMNOBblE pasgerbl
«Oprannsauns nposegenns MHP», gns aTux pasgenoB OoimkHa paspabaTtbiBaTbCsl TUNOBas
nyCKOHanagovHasa OKyMeHTauus;

He TpebyeTca paspaboTka TWUMOBOW MNyCKOHaNadouyHOM OokymMeHTaumm Ha [1HP,
pernamMeHTMPOBaHHbIE FOCYAapCTBEHHBIMU M OTpacneBbiMM CTaHOapTamMu, a Takke AOKyMeHTaumewn
3aBOOOB-U3rOTOBUTENEN;

npu npoeegeHnn MNMHP Ha sHeprobnokax AC, NpoBOOUMbIX MO MPOEKTaM, HE CoaepKaLLnm
pasgenoe «Oprannsaums npoeeaeHns MNMHP», npyn OTCYTCTBUM KOMMIIEKTA TUMOBOW MyCKOHaNag04HON
AOKYMEHTaumMM,  OOMbKHa  MCMonb3oBaTbCsl  pabodas  nmyckoHanagodHas  AOKyMeHTauus,
paspabaTbiBaemMasi  NyCcKOHanago4HbIMM  OpraHusauMsMM  Ha  OCHoBaHmM  npoekta  AC,
KOHCTPYKTOPCKOW W 3aBOACKOM JOKYMEHTaLMM U yTBEpKaaemas rnaBHbIM nHxxeHepom AC;

NS ronoBHbIX 3HeprobrnokoB AC, Ans KOTOPbIX TUNOBas NyckoHaragoyHasi OKyMeHTauust He
MOXeT BbITb pa3paboTaHa B coctaBe npoekta AC, paspabatbiBaeTca pabovasd nyckoHanago4Has
AOKYMEHTaLuss B COOTBETCTBMM C nepedyHeM, paspabatbiBaembiM pasdpabotumkom npoekta AC
(MCeHepanbHbIM NPOEKTUPOBLLUMKOM). Paboyas nyckoHanagodHasi JOKYMEHTaUms CorfacoBbiBaeTcs ¢
opraHuMzauuamu:  paspabotdmkom npoekta AC, paspabotunkom npoekta PY  ([naBHbIM
KOHCTPYKTOPOM) 1 Hay4HbIM pykoBOAUTENEM;

nepeveHb HeobXOaMMbIX UCMbITaHUA cuCTeM M 06OpPYAOBaHUS, BbIMOSMHAEMbIX Ha 3Tanax
MHP, pormkeH cogepxaTbCA B TUNOBbIX (paboumx) aTtanHbix nporpammax. OTBETCTBEHHOCTb 3a
HeoBbxoaMMOCTb M AOCTAaTOMHOCTb NPEAYCMOTPEHHBIX NPOrpaMMaMm UCTIbITAHWIA HECYT OOIMKHOCTHbIE
nMua  opraHu3auun, CorfnacoBaBLUME M YTBEPAMBLUME COOTBETCTBYIOLLYIO TUMOBYHO (pabouyto)
3TanHyo Nporpammy.

nycKOHanagoYHas  OOKyMeHTauust  JOofbkHa — npegycmaTtpuBatb — TEXHUYECKME U
OpraHu3aUmMoHHbIE MeponpusTUSA No obecneyeHno GesonacHocTy BeinonHeHus NHP B cooteeTcTBUM
¢ TpeboBaHNSIMUN OEVCTBYIOLLMX HOPM U NpaBur.

B «[MonoxeHnn» onpegeneH nopsaok odopmMreHns 3asBok Ha npoeedeHue MNHP. YkasaHbl

OCHOBHbIe 00LLpe Tpe6OBaHI/I$I K Ol'lepaTI/IBHOIZ 3KCI'IJ'IyaTaLI,I/IOHHOIZ OOKyMeHTaUunn:
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HeobxoaMMOCTb ee Hannyus B o6beme, Heobxoaumom Ans NpoBeaeHUst KOHKPeTHbIX MHP un
onpenensieMoM rmaeHbIM HXeHepom AC;

Hanuumsa NonHoro obbema aKcnnyaTaumMoHHON AOKYMEHTaLMM 00 Hadana man4eckoro nycka
Ha AC c BBOP 1 go Hadvana aHepronycka Ha AC ¢ PBMK.

B «[lMonoxeHun» npuBeaeHbl OpraHM3aLMOHHO-TEXHUYECKME MEPONPUATIS MO oDecrnedeHnto
GesonacHoCT  MyckoHanagoyHbiXx paboT. [lpuBedeH nepeyvyeHb HOPMATMBHBIX  LOKYMEHTOB,

pernameHTupytomx nposegerve NMHP Ha AC.

MonoxeHue o reHepanbHOM noapsiae npu nposeaeHuu NHP Ha BHOBb BBOAUMbIX
3Heprobnokax AC

«[onoxeHney» pernameHTUpyeT B3aMMOOTHOLLEHUS reHnogpsigynka ¢ OEVCTBYHOLMMU U
CTPOSILLIUMUCH aTOMHBIMU CTaHUMSIMU (3aKa34MKOM), X NpaBa, 06s13aHHOCTN U OTBETCTBEHHOCTL MU
3aKITFOYEHMN 1 UCTIONTHEHMN JOrOBOPOB Ha BbIMNOMHEHWE OTAENbHbIX BUAOB W koMnekcos MHP.

[oroBop reHepanbHoro nogpsida Ha MNHP 3aknoyaeTca He nosgHee, Yem 3a 2.5 roga Oo
3Hepromnycka rno rofioBHbIM 1 NepBbiM Ha nnowaake AC aHeprobnokam u 3a 1,5 roga ona opyrmx
aHeprobnokoe Ha atom AC. [loroBop reHepanbHOro nogpsiga sIBMSIETCA OCHOBHLIM JOKYMEHTOM,
PErynMpyroLLIMM B3aMMOOTHOLLEHUS MEXAY 3aKa34MKOM W reHNoaPsiaAYMKOM.

eHnogpsiguvk 06si3aH obecneuntb npoeedeHne NMHP n ocBoeHMe MPOEKTHOM MOLLHOCTU
9Heprobnoka, B COOTBETCTBMM C [OTOBOPOM, B YCTAHOBIIEHHOM MoOpsigke cAaTb 3akasvuky
HanaxeHHoe obopyaoBaHWE, CUCTEMbI M SHEProbrioK B LIENIOM C NOANMCAHMEM COOTBETCTBYHOLLErO
akTa.

"eHnogpsiaYuK Bripaee nopyyartb Mo JOroBOpY cybrnoapsiaa BbiNOMHEHWe OTAENbHbIX BUOOB U
KOMMIEKCOB paboT creumanmanpoBaHHbIM opraHusaumsam. C cornacus reHeparnbHOro nogpsigyunka
AOroBOpbl Ha BbIMNOSIHEHME cneLuanbHbIX MyCKOHaNagovHbIX paboT MOryT 3aKni4vaThCa 3aKkasymMKoM
HenocpeacTBEHHO CO CreLmanM3npoBaHHON NMYyCKOHaNag04uHON opraHm3aumnen.

3aka3unk 0bsi3aH NpegocTaBnATb Noapsavuky pPoHT paboT B cooTBeTcTBUM € TT1-86,
nepedaBaTb  MOOPSOYMKY — MPOEKTHYIO  AOKYMeHTaumo,  obecneuvBaTb  CBOEBPEMEHHOE
duHaHcmpoBaHe MHP B COOTBETCTBMM C BLIMNOSTHEHHBIMM OObLEMaMK, MPUHMMATbL W3 Hanagku
CcMCTEMbI 1 06opyaoBaHue no okoHYaHum MNMHP.

3akasymK OCyLLEeCTBMSAET KOHTPOMb M TEXHUYECKUA HaQ30p 3a COOTBETCTBMEM OObeMma,
CTOMMOCTU M KadecTBa BbINOMHSAEMbIX paboT npoekty n cvetam. OH Bnpase B noboe Bpemsi
NpPOBEPSTb XOA4 W Ka4yecTBO paboT, He BMELUMBAsCb MpU 3TOM B ONEPATUBHO-XO3ANCTBEHHYHO
AEeATENbHOCTb NOAPSAAYMKA.

eHepanbHbI NOAPSAYMK HeCeT nepen 3aka3yMkoM OTBETCTBEHHOCTb 3a MOMHOTY 4OroBopa,
BbINOMHEHNE BCeX paboT, BLINOMHSAEMbIX MM W ero cybnogpsgyvkamu, B COMacoBaHHbIE C
3akaz4mkom cpoku. NMpy BbINOMHEHUN OTAENBHbIX BAAOB MYCKOHANago4YHbIX paboT cybnogpsaHbIMm

opraHn3aunamMm, npmenekaemMbiMmn 3aKka3unkom, OTBETCTBEHHOCTb 3a CPOKN N Ka4eCTBO BbINOJIHEHUA
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AaHHbIX paboT HeceT 3aka34yuK U yKasaHHble OpraHn3aLum.

YTBEPXKAEHHYIO B YCTAHOBIIEHHOM MOPSiAKE HEOOXOAUMYKD TEXHUYECKYIO AOKYMEHTaLuo, B
TOM 4YMCre ABa aK3emnnapa paboyero NpoekTa, TEXHUYECKUIN NPOEKT, 3aBOACKME YePTEXM 1 nacnopTa
Ha obopyaoBaHWe, 3aKa34ynk nepenaeT reHepanbHOMYy NMoApsiAYMKYy He nosgHee, Yem 3a 2 roga go
aHepronycka. [oKyMeHTauusi, BbiMyLLEHHas Mocrne 3TOr0 CPoKa, a Takke W3MEHEHUss B paHee
BbIMYLLEHHYI0 [OKYMEHTaLUMIO [AOSMKHbI MNPeAoCTaBnATbCA rEHNoApsayvKy He nos3gHee, YeM B
ABYXHEeAENbHbIN CPOK MOCre NoyYeHNst ee 3aKa34ymKoM.

3akasynK 3a CBOM CYET U B CPOKM, OMnpederieHHble KaneHaapHbIM rpadvkom, MpoBOAUT
paboTbl MO caave MOMELLEHU B JKCrnyaTaumio 1 no TpeboBaHWIO reHnoapsiayvka npeacraBnseT
AOKYMEHTaLMIO Ha BbINOIHEHHbIE paboTbl B cootBeTcTBMM ¢ OCT 34-37-807-85.

3akas4yurK 1 reHnogpsaYMK COBMECTHO 06513aHbI MPOBECTU KOMMNIEKCHOE onpoboBaHme CUCTEM
n 0b6opynoBaHMsa 1 obecneunTs CBOEBPEMEHHDIN BBOZ, B AenCTBUE 3HeprobriokoB AC.

3akasymK OCyLLEeCTBMSAET KOHTPOMb M TEXHUYECKUA Haa3op 3a COOTBETCTBMEM OObema,
CTOMMOCTU WU KavecTBa BbINOMHsAEMbIX paboT npoektam n cmetam. OH BrnpaBe B noboe Bpems
NpoOBePsATb XOA4 W KayecTBO paboT, He BMELIMBAasChb MpU 3TOM B ONEpPaTUBHO-XO3ANCTBEHHYHO
AeATENbHOCTb NOAPSAYMKA.

Obecneyenne NMHP sHepropecypcamu, BOOOW, CPEACTBaMU CBA3WN, MaTepuanamm, npuéopamm
n 0bopyaoBaHMEM, BKIOHAA MHOXMUTENbHYIO TEXHWKY M aBTOTPAHCMOPT, SBMASETCS 06513aHHOCTHIO
3aKa3umKka W OCYLLECTBMSETCA Ha OCHOBaHWM [OOroBOpa W MPOEKTHbIX cneuudukaumi no
cornacoBaHHbIM CTopoHamMu nepedHamM. ObecneyeHne nposeaeHns NHP nepeHocHbIMK npubopamm n
obopyaoBaHMEM ABNSAETCA 00A3aHHOCTbLIO reHnoapsaadvka. ObopyaoBaHve nepeaaeTcs 3aKka3vynkomM
reHnoapsAYMKy B apeHay, Matepuarnbl NprobpeTatoTcs FeHNOAPSAYMKOM Y 3aKkasynka.

3akasumk 00s3aH obecneunTb nogady TOMMMBa, JANEKTPOSHEPrMWn, napa, Boda WM ApYrux
pecypcoB, HeObXoaUMbIX Ans paboTbl 060PYA0BAHUS N UHKEHEPHBLIX CUCTEM, A1 OOBEKTOB, FOTOBbLIX
K NPOBEAEHUIO UCTbITAaHWI 1 ONPOBOBaHMIO.

3akasuyrk nepegaeT reHnoapsiaYnKy Ha YCroBusIX apeHabl Heobxoammble aAns paboThbl 3qaHus
N COOPYXKEHUS, @ TaKke NPeaoCTaBnsaeT reHNoAPSAYNKY BO3ZMOXXHOCTb NMOMb30BaHWSA yCryramm CBOUX
MacTepckux, nabopatopui, CBSA3W 1 ApYrMx NOACOOHbIX MPOM3BOACTB B NOpsiake, NPeayCcMOTPEHHOM
0cobbIMM YCIOBUSIMI K JOroBopY noapsina Ha nposegeHve MNHP.

OGecneyeHre rOTOBHOCTU 34aHWIN, COOPYXEHU, 06OpyaOBaHMA U CUCTEM K MPOBELEHUIO
MHP saBnsetca 06513aHHOCTBIO 3akasdMka, nNpuvemka o6OpyAOBaHUS OT MOHTaXKHbLIX OpraHM3aumn
npou3BoauTCsl B cooTBeTCTBUM C TT-86.

Mpy BbINONMHEHMM MNOATrOTOBUTENbHBIX M MPeanyckoBbiX paboT [eHnogpsaunk o6si3aH
obecneynTs:

NpOoBeAEHME aHanmn3a NpoeKTa C Bblaaden 3aMmedaHnin U pekoMeHaaUuin;

Haa30p 3a XO4OM MOHTaXHbIX PaboT 1 UX COOTBETCTBUEM NPOEKTY;

noaroToBKy  MyCKOHANago4YHOrO  MepcoHana,  paspaboTky  nyckoHanagoudHoW U

3KCMyaTaLMOHHON JOKyMEHTaLMK;
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3aKknyeHe  OOroBopoB  nogpsiga  Ha  npomssoacteo  [MHP B cootBeTcTBMM €
KOOPAMHALMOHHBIM NNaHoOM BBoAa Brioka B SKCnyaTaumio;

pa3paboTky CMETHO-OOrOBOPHOM AOKyMeHTaumm Ha npoBegeHve [MHP B obbewme,
onpegeneHHOM KOOPAVHALMOHHBLIM MTaHOM.

Mocrne OKOHYaHWsi MOY3NOBOM MPUEMKN U MHAMBUAOYANbHOrO ONPOGOBaHWSA, HanagouHbIX W
MyCKOBbIX onepauui obopyaoBaH1e NpMHMMaeTcs paboyen KOMUCCUEN C ydacTUeM npeacTaBuTenein
3aKa3uuka, reHnogpsigyMka M cybnoapsioHbIX OpraHusaumi Onsi KOMMSIEKCHOro  onpoboBaHus.
KomnnekcHoe onpoGoBaHMe OCYyLECTBMSETCS 3aKas3dMkoM C  ydacTvem  npeacraBuTenein
reHnoapsiaYMka n cyénogpsaHbIX OpraHu3aLmi.

leHnogpsounk obszaH caoatb, 3akasyvk MPUHATE WM BblAaTb 3aMeYaHVsl Ha OKOHYEHHble
aTanbl, KOMMNMEKCbl paboT unu otaenbHble paboTbl B TedeHne 3-X AHeW nocne vx npegbsBeHns.
daKktoM OKOH4YaHMS paboT sBMSETCS npeacTaBfieHVe FeHMNOAPSAYMKOM 3aKasuuKy TEeXHUYECKUX
NpoToKoroB 3aBepLueHns pabdot no OCT 34-37-807-85. PaboTbl, BbINOSHEHHbIE CyOnoapsiaHbIMM
opraHusaumsaMK, reHnoapsaYnK caoaeT 3akasvuky B obLiem cocTaBe BbIMOSIHEHHbIX paboT. Caada
Taknx paboT Npom3BOAUTCS C yHacTUEM yKasaHHbIX OpraHn3aumn.

B BO3MelleHMe pacxodoB reHnoapsiguvka 3a  ycryrn, okasbiBaemble Cybnoapsouuvky
(2OMVHMCTPaTMBHO-XO3AMCTBEHHbIE  pacxodbl FeHnoapsiauuka, CBsisaHHble C - obecneyeHvem
TEXHMYECKON AOKYMEHTALMEN N KoopanHaumen paboT, BbINOSHAEMbIX CyOnoapsgYnkoMm, MPUEMKON OT
cybnogpsgumka M coaden 3akasdvky paboT, BbIMOMHEHHbIX  CcybGnoapsaymkoMm), cybnoapsaymk
NPON3BOAUT OTYUCIIEHNS FeHnoapsaYnKy B pasmepe 4% K CMETHOM CTOMMOCTWU BbIMOMHEHHbIX
cybnoapsgunkom pabor.

B «[lMonoxeHnn» npuBegeHa MMyLLECTBEHHAs! OTBETCTBEHHOCTL 3aKa3uuka U reHnoapsaqvka,

a Takke obLme nonoxeHns 06 obecneveHnn 6e3onacHbIX YCNoBui NpoBeaeHns pador.

MNMonoxeHune o Hay4YHO-TEXHUYECKOM PYKOBOACTBE U aBTOPCKOM HaZ3ope npu npoBeaeHUn
nyckoB AC c peaktopamu Tuna BBOP

«[NonoxeHve» onpegenser 00A3aHHOCTW, OTBETCTBEHHOCTb W MpaBa OpraHu3auvn u
NpeanpuATUN, OCYLLECTBNSIOLLMX HayYHO-TEXHUYECKOE PYKOBOACTBO W aBTOPCKUMA HaA30p MyCKOM
aTOMHbIX CTaHUMA, W YYuTbIBAET OMbIT paboT W CNOXMBLUMECH B3aUMOOTHOLUEHUS MeEXOy
npeanpuUaTUAMM.

[aHbl TepMUHBI M ONpeaeneHns, yCTaHOBMNEHHbIE B Npeaenax HacTtoswwero «IonoxeHns».

OnucaHa opraHu3aumsa Hay4YHO-TEXHMYECKOTO PYKOBOACTBA M aBTOPCKOrO Hagsopa npu
«nposegeHun nyckoB AC». lNMpuBeaeHbl yHKUMM M cocTas rpynnbl pykoogctea nyckom ([PI),
OCYLLIECTBMAOLLEN HEMOCPEACTBEHHOE HAaYy4YHO-TEXHNYECKOEe PYKOBOACTBO Ha nnowuaake nyckom AC ¢
peaktopamn Tvna BBOP u opraHusyemon c nepuoga nposegenns [NHP, HauvHaa c aTtana
«MHOMBMAOYanNbHbIE UCTIbITaHWS» U 3aKaHYMBas Ha 3Tane OCBOEHWUS HOMUHANbHON MOLLHOCTW Brioka.

PaccMoTpeHbl 0653aHHOCTM W OTBETCTBEHHOCTb  OpraHu3aumi (Ux npegcraBuTenen),

OCyLLECTBNAOLLNX Hay4YHO-TEXHUYECKOE
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pykoBoAcTBo nyckom AC, a Tarke npegcenarens PI1.
MpuBeaeHbl NpaBa opraHu3auuin, NPeanpusTUA N NpeactaBUTENEn aBTOPCKOro Had3opa,

OCyLLeCTBMAOLLMX «npoBeaeHue nyckoB AC».

TunoBsble rpacdukn BBoAa 3Heproonoka AC B akcnyaTauumio
3a nepvoa cTpouTenbCTBa MU BBOAA B akcnnyaTtaumio aHeprobnokos ¢ BBOP-1000 n PBMK
TMNoBble rpadmkn BBOAA B akcnnyataumio (rpacpukm MHP) npetepneny HeKoTopble M3MEHEHUS.
MepBoHavanbHO Obina npuHATa crnegytowas NocrnenoBaTenbHOCTb OCHOBHBLIX 3TanoB BBOA4A B
akcnnyatauwo ans ASC ¢ BBOP:
MO0 = ' v UM = npepBaputenbHble ucnbitaHua CrO = nepsas peBusua = N0 =
ucnbitaHusa CrO = BTopas peususa = ®IN = 3 n OM
Mo TunoBomy rpadunky Ansi CEPUMHBIX 3HEProbriokoB ¢ peaktopoM B-320 Obina npuHaTa
nocnenoBaTenbHOCTb:
MO0 = XI'O = peBususa = ucnbitaHnsa Clro = e = 3lN= O3
[aHHas nocnepoBaTenbHOCTb ¢ 00beanHeHnem atanoB M n LM ¢ TO u npoBeneHust
ncnbitaHn ClFO B oguH aTan Obina NpUHSATa C LENbl COKPaLLEHUs] CPOKOB BBOA4A 3HEProbriokoB B
3KCMyaTaumto B YCIOBUSX MOTOYHOIO CTPOUTENBbCTBA.
[anee npueBegeHo coaepxaHue TUNOBbIX rpadduKoB C YH4ETOM BBEAEHHOrO K HacTosiLemy
BpemeHu nepeHoca mcnbitaHui CIHO go Havana XIO.
Ona AC ¢ BBOP-1000 Tunosou rpadovk BKIOYAET creaytoLme artanbl:
e ucnbITaHna 1 onpoboBaHMe cuctem M 060pyaoBaHMA (ANMTENLHOCTL aTana 150 cyTok);
e  UCMbITAHWSA 3aLMUTHON 0BOSOYKN HA MPOYHOCTb N repMeTUYHOCTb (20 CyTOK);
e  rOpaBnMyYecKue UCMbITaHUS, NPOMbIBKa 1 obkaTka PY (32 cyTok);
e  peBM3Ms OCHOBHOrO obopyaosaHua PY (38 cyTok);
e puandeckui nyck (39 cyTok);
e JHepreTM4ecKui Myck N 0CBOEHME NPOEKTHON MoLLHOCTM 6roka (180 cyTok).
B TunoBbIx rpacdukax NpMBOAUTCA YKPYNMHEHHbIN COCTaB UCMbITaHWIA Ha 3Tanax B obbeme,

npvBeaeHHOM Jaree.

TunoBou rpacduk BBOAa B 3KCrsyaTauuio aHeprobnoka ¢ peakropom B-320
Oman 1. UcribimaHus u onpobosaHue cucmem u 0b6opydoeaHust.
OumncTKa 1 cgava Ha YMCTOTY BHYTPEHHUX MOBEPXHOCTEN TpybonpoBodos 1 obopyaosaHus |
KOHTYpa, Harnazaka v BBog, B paboTy 0BLLEeCTaHLUMOHHBLIX CUCTEM B COOTBETCTBUM C TT-86.
®yHKUMOHaNbLHOE onpoboBaHMEe CUCTEMbI KOHTPOSS KOpyca peakTopa.
Hanagka 1 BBOA4 CUCTEM NOXaPOTYLLEHUS.
Mopava HanpskeHns 6 1 0,4 kB Ha coBCTBEHHBIE HYXXbI MO MPOEKTHOM CXEME.

Mogaya xumobecconeHom BoAbl B peakTOpHOE OTAESNIEHNE U MALUMHHGIA 3arl.
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MpombIBKa, MAPOUCTILITAHUS U PYHKLUMOHANbHOE OnpoboBaHNe TEXHONOMMYECKUX CUCTEM B
cooTtBeTcTBUM C TT-86 Mo roTOBHOCTU K aTany 3.

Hanagka n dyHKUMOHanbLHoe onpoboBaHne KOHTPOSIbHO-M3MEpPUTESNbHBIX MPUOOPOB, 3aLLmT,
GTOKMPOBOK U CUrHanmu3aumm B o6beme atana 3.

ABTOHOMHAs Hanagka CUCTeM aBTOMaTM3auuK, U3MEPEHUSI U OTOBPaKeHUst MHAopMaLMn
(ACY TI) B 06bEME TPEOGOBaHWI 3TAMHON NPOrPaMMBbI.

Hanagka BeptukanbHoro creHga. O6kaTka MpMBOLOB CUCTEMbI YNpaBeHWS U 3aluUThbl
peakTopa (CY3) Ha cTeHae.

MoHTax 1 NoAroToBKa CUCTEMBI MYCKOHANaA04HbIX U3MEPEHUIA.

MpokpyTKa anekTpogsuratenen LH.

MoHTax, Hanagka n UCnblTaHUsA Neperpy304HON MalUWHbLI U TPaHCNOPTHO-TEXHOSOMMYECKOrO
obopynoBaHus.

WUcnbitaHusa GacceliHa BbloepKkn oOTpaboTaHHOro TormvBa M 6GaccelHa neperpyskn Ha
MMOTHOCTb.

MoaroToBka BHYTPUKOPMYCHbBIX YCTPONCTB, MMUTATOPOB KacceT K COOpKe.

C6opka peakrtopa 1 nogrotoBka obopyaoBaHus PY k aTany 3, ycTaHOBKa MMUTATOPOB KaCCeT.

Hanagka n onpoboBaHWe c1cTeMbl aBapUAHOIO U NNIaHOBOIO PacxXornaXMBaHUA peakTopa Ha
OTKPbITLIA peakTop.

Hanagka cuctem HagexHoro nuTaHuss U arperata OGecnepeboviHoro nutaHus, LUMT,
aKKyMYIATOPHbIX GaTapen.

Hanapgka nHeBMONprBOAHOM apMaTypbl.

Hanagka n yHKUMOHaneHoe onpoboBaHMe CUCTEM BEHTMNAUMKM, B T.M. nomelueHuin: YBC,
ACY TI1, LY, wyra CY3.

Hanagka OPY, rmaBHoro tpaHcgopmMaTopa, LEHTPanbHOro Wwuta ynpasneHus.

Hanagka 1 onpo6oBaHne cuctem An3enb-reHepaTopHbIX ANEKTPOCTaHLIMA.

Hanagka n onpo6oBaHne cnctemM LMPKyNsiLMOHHOrO BOAOCHAOXEHUSI.

TexHn4eckoe OCBMAOETENbCTBOBAHME W caaya nog Tennousonsumio TpybonpoBodoB U
06opynoBaHMs 1-ro u 2-ro KOHTYpPOB.

Bman 2. UcribimaHus 3auumHot 060/104KU Ha MPOYHOCMb U 2epMEMUYHOCMb;

CHSATNE NCXOAHOro COCTOSHMA HanpshkeHun n gecbopmauimin Cro.

KoHTponb MnoTHOCTM repmeTusupytowero obopyaoBaHMsa 3alimTHOM 06O0MoYkn (rpy30BOW
THOK, LUO3bl, MPOXOAKM).

Wcnbitanme CIO Ha repmMeTMyHOCTE MeTanna obnunLoBKM BakyyMUPOBaHMEM.

Moobem aaeneHnst B 000rodke, onpederneHme HanpskeHnn, gecopmaumin v nepemMeLLEHNI.

WcnbiTaHre 3awmTHOM 060M04KM Ha NPOYHOCTb, TEXHUYECKoe ocemaeTenbcTBoBaHue ClrO.

3amep nnoTHOCTM 0BONOYKMN.

BHeLlHW ocMOTp 000pya0oBaHNS MOCE UCTbITaHUS.
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Oman 3. Nudpasnu4yeckue ucribimaHusi, PoMbieka u obkamka PY:

WcnbitaHne TpybonpoBOA4OB M TEXHONOrMYeckoro obopyaoBaHus | KOHTypa Ha NPOYHOCTb U
repMeTU4HOCTb.

McnbiTaHue naporeHepaTopoB Ha NPOYHOCTb U rePMETUYHOCTL MO cTopoHe |l KoHTYpa.

Tennorugpasnmyeckme NsmMepeHnsi, TEH30MeTPUPOBaHKE, TEPMOMETPUPOBAHNE U U3MEPEHNE
TemnepaTtypHbIX NepemMeLLeHni obopyaosanus PY.

Hanagka, ucnbitaHns n obkaTtka rmaBHbIX LMPKYALMOHHBIX HACOCOB.

BrGpauyoHHble ncnbiTaHust 06opyaoBaHus 1 Tpybonposoaos PY.

Hanagka w wWcnbiTaHMa TexHororndeckoro obopyooBaHUst U CUCTEM  HOPMasibHOW
aKCnnyaTauum:

MiH;

noanUTKU-NPOAYBKU;

KOMMEeHcaumn SaBrneHns;

OpraHn3oBaHHbIX NpoTeYekK | KOHTYpPa;

TEXHUYECKOWN BOObI HEOTBETCTBEHHBIX NOTpebuTenen;

NMPOMEXYTOYHOTO KOHTYPA;

NMapoBOroO pacxoraXxvwBaHus;

NPOAYBKW NaporeHepaTopos;

rapoucnbITaHWA U NPoayBKX AaTynkos KUIT;

otbopa npob | u |l KOHTYPOB;

CNeLrasooumnCTKM;

oumnctkn (CBO-I, CBO-2, CBO-5);

KYI1, KBIMrM-1000;

npegsapuTenbHaa TapupoBka yposHemepos [T mo BbicoTHom oTmeTke [0J1 B pexunme
«ropsiyee COCTOsiHMEY.

WcnbitaHua cuctem 6esonacHocTu:

aBapPUHOIO N NIMaHOBOTO PACXONaXNBAHUSI aKTUBHOW 30HbI;

aBapuiiHoro BBoga 6opa;

CMPUHKIEPHON;

aBapuIHOro yaoaneHus naporasoBoi cMecy;

TEXHUYECKOWN BOAbI OTBETCTBEHHBIX NOTpebuTenen;

3aWmThl OT MOBbILLEHNS AaBNEHWS B | KOHTYpE;

aBapUNHOW NUTATENbHON BOAbI;

HaQEeXXHOro anekTpocHabxenwus | u Il rpynnb..

WcnbitaHus, obkaTtka npmBogos CY3, koMnnekcHble ucnbitanms CY3.

MpoayBka rnaBHbIX NapONPOBOAOB.

I'IpOBepKa npeaoxXpaHUTErbHbIX KnanaHoB NaporeHepaTopoB.
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MpoBepka aEKTUBHOCTN TENSOMU3ONALMM N OnpeaesieHre TensnoBbIX noTeps PY.

Hanagka BogHo-xumMmm4eckoro pexuma | u 1l KoHTypoB.

Hanagka v ncnbitaHus cpeacts aBToMatusaumm, U3MepeHns 1 0ToBpaXKeHns MHdopMaLmm.

Oman 4. Pesu3susi ocHO8Ho20 0bopydosaHusi PY:

PeBun3una kopnyca peaktopa, BKY n waxtHoro o6bema.

PeBun3nsa naporeHepaTopos.

PeBn3nsi BblIeMHbIX YacTen, rmapoLmKnoHos 1 onop MyH.

Peuana MJT.

PeBun3nsa BcnomoratensHoro o6opyaoBaHus | KOHTypa.

KoHTponb MeTanna obopyaoBaHus HepaspyllalowyMu MEeTOAamu, KOHTPOSlb WMCXOAHOro
COCTOSIHUS MeTansna Koprnyca peakropa yrbTpasByKOBbIM METOAOM KOHTPONS.

YcTpaHeHune nedekToB 1 3aMmevaHmnii, 06HaPYKEHHBIX B XOAE BbINOSHEHMS KOHTPOJIS.

[emoHTaxx cpeactB mamepeHuss n obopygoeaHusst CIMNHW B cornmacoBaHHOM oObeme W
npoBepka pabotocnocobHocTn CIMHW, octaBnsiemon Ha sTanbl hn3N4ECKOro 1 SHEPromnycKa.

OKOHYaHWe CTpoUTENbHbIX U OTAEMNOYHbIX PaboT B MOMELLEHMSX, NpuemMKa MOMELLEHWUN,
KOMMCCUOHHAs MpYeMKa LIeHTparbHOro 3ana v caada Ha Y1CToTy.

MoarotoBka M MpoBepKa 3MEeKTPOTEXHMYECKOro 0BOopyaoBaHWSA, MOAFOTOBKA K 3arpyske
Tonnuea.

MoaroToBka M NpoBepKa TPAHCMOPTHO-TEXHOSOrMYECKOro 06opyaoBaHNA K 3arpy3ke Tonmvea.

BbinonHeHve paboT M MCMbITAHWA MO TEXHOMOTMYECKMM CUCTEMaM B COOTBETCTBUM C
pabourmm NporpaMmMamm-MeToaMKamMun.

OpraHu3aupms NPoeKTHOro pexkma paboTbl CaHMPONYCKHMKOB, BBOA B paboTy cneunpayeyHon.

MpurotoBneHne pacteopa OOPHOW KUCMOTbI, BbIMOSHEHWE MPOMBLIBOK OOPHOWM KUCHOTOW,
HacblLLeHVe nnbTPOB.

BbinonHeHve meponpuatuii no obecneyeHnto soepHor 6e3onacHoCTM B COOTBETCTBMM C
TpeboBaHMAMM NporpamMmbl oU3NYECKOro nycka.

MoaroToBka TENNOBLIAENAOLLIMX COOPOK K 3arpy3ke B peakTop.

MoaroToBKa peakTopa K 3arpy3ke akTUBHOM 30HbI.

MoaroToBka cuctem 1 06opyaoBaHMA Mallu3ana Kk npobHomy nycky TypboarperaTta.

Oman 5. ®usuyeckuli MyckK:

lMpoBepka rOTOBHOCTM peakTopa, obopyaoBaHus M nomelleHun AC K 3arpyske LUTaTHOW
aKTVBHOM 30HbI K M3NHECKOMY MYCKYy peakTopa.

3anonHeHne Kopnyca peaktopa pactBOpOM BOPHOM KUCOTbI U 3arpy3ka akTUBHOM 30HbI.

C6opka 1 ynnoTHeHve peakTopa.

MmapouncnbiTaHns 1-ro KOHTypa AasrneHvem 35 Krc/cm2.

MpoBepka 3awmT 1 BGROKMPOBOK MO cuctemam M obopyaoBaHuMio 1-ro KOHTypa M cuctemam

©e3onacHocTu.
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Mpoeepka paboTbl MHPOPMALIMOHHBIX CUCTEM.

MpoBepka paboTocnocobHOCTU cucTem Ge30MacHOCTW.

PasorpeB 1 rugpoucnbitaHus 1-ro koHTypa pasneHvem 200 Krc/cmM2 uU 2-r0 KOHTypa
AaeneHnem 80 krc/cm2.

PasorpeB 1-ro koHTypa p[o Temnepatypbl 280°C, TapupoBKa [aTyMKOB, TapupoBKa
ypoBHemMepoB NI no BeicoTHOM oTMeTKe MAJ1 B pexxume «ropsiiee COCTOSIHMEY.

TennorngpaBnuyeckme UcnbiTaHust | KOHTypa.

MpoBepka npoxoxaeHus curHanos A3 u 13, komnnekcHoe onpoboBaHue paboTtkl CY3.

BbiBoa peakTopa Ha MKY.

MpoBeaeHne rn3nHECKNX IKCNEPUMEHTOB MO NporpaMmmMme PrU3nN4eCcKoro nycka.

Hanagka BogHO-xmmmdeckoro pexkuma | v Il KoHTypoB.

Mposepka n Hanaaka paboTtbl AKPB.

OnpepgeneHue TennoBbIX NOTeEPb C 060PYA0BaHNA PEAKTOPHOW YCTAHOBKM.

06cnepoBaHvie paguaumoHHOM OOGCTAHOBKM B repMETUYHbIX MOMELLEHUSIX PEeaKTOPHOro
oTAeneHus.

KpaTkoBpeMeHHOe yBenuyeHve MOLLHOCTU peaktopa OO0 YpoBHA 1% OT HOMMHANbHOMN.
lNpoBepka  camMoperynMpoBaHWs  peaktopa W onpedeneHne MOLUHOCTHOro KoaddpmumneHTa
PEeaKTMBHOCTW.

TapupoBka nameputenen HeMTPOHHON MOLLIHOCTMW.

Oman 6. QHepaemu4ecKuli MycK U 0C8OEHUE MOUHOCMU:

OcBoeHue Tennoson MoLHoctTh PY 40-50% oT HOMUHANbHOWN.

WcnbitaHua Ha yposHe moluHocTy peaktopa oT MKY go 10-12% OT HoMUHaneHOM.

HcnbitaHue moLLHoCTK peaktopa 4o 25% Hom.

McnbitaHusa Ha ypoBHE MOLLHOCTY 40 25% HOMUHANBHOM, BKIKOYEHWE reHepaTopa B CETb.

YBenuyeHve MoLHocTy peaktopa Ao 40% Hom.

WcnbitaHus Ha yposHe MoLLHOCTU 40% HoM.

YBennyeHme moLHocTy Ao 50% HOMUHAaNbLHOMN.

WcnbitaHns Ha ypoBHe MoLuHocT 50% HOM npu cTaumoHapHon pabote PY.

KomrinekcHble UCnbITaHus B TedeHne 72 4acos.

[vHamMmuyeckre ncnbITaHus.

OcrtaHoB aHeprobnoka Ha MNIM1P.

OcBoeHune TennoBoi MoHocTU PY 75% OT HOMUHAMbLHOM.

BbiBog peakTopa Ha MoLHOCTb 40% HOMMHANbHON, BKIHOYEHWE reHepaTopa B CETb.

YBenuyeHme MoLLHOCTM A0 75% HOMUHaNbLHOMN.

WcnbiTaHns Ha cTaumMoHapHOM YPOBHE MOLLHOCTU 75% HOMWHAMNbLHON.

[vHamuyeckre ncnbiTaHus.

OcrtaHoB aHeprobrnoka Ha MNP,

OcBoeHWe HOMUHAmNbHO MOLLIHOCTW.
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BbiBog peakTopa Ha MoLHOCTb 40% HOMUHANbHOW, BKIHOYEHWE reHepaTopa B CETb.
OcBoeHune moLyHocTy Ao 90% HOMUHANbLHOMN.

HcnbiTaHua Ha cTauuoHapHoM yposHe MOLLHOCTU 90% HOMWHAarbBHOMN.

YBennyeHme MoLLHOCTU 40 95% HOMUHAaNbHOMN.

HcnbiTaHua Ha cTaumoHapHOM YpoBHE MOLLHOCTU 95% HOMUWHABHON.

BbIBOA peakTopa Ha HOMWHAaNBHYIO MOLLIHOCTb.

McnbiTaHus Ha cTaumoHapHOM YPOBHE MOLLHOCTH.

[vHamMuyeckre ncnbiTaHus.

OcrtaHoB Ha INT1P. YcTpaHeHne 3ameyaHui.

KomnnekcHoe onpoboBaHme aHeprobrioka.

McnbitaHna n nogbem mowHoct Ha 100% HoMUHanbHOW.

OkcnnyaTtaumst 3Heprobrioka B HOMUHANbHOM pexxMme B TeveHne 15 cyTok (6asncHbI pexxum).
Hanagka BOOHO-XMMWYECKOro pexxmma 1-ro n 2-ro KOHTYpOB.

MonHbIM nepeyveHb WCMbITAHUA Ha KaKOOM 3Tane npuBOOUTCS B TUMOBBLIX 3TanHbIX

nporpaMmax.

TexHuuyeckue TpeboBaHUA rOTOBHOCTU CUCTEM, OOOPYAOBAHUA N NOMELLEHUA S3HEeProby1IoKoB
aTOMHbIX cTaHuuKn ¢ peaktopamu BBIP n PBMK k atanam NMHP (TT-86)

«TexHn4eckme TpeboBaHus. ..», BBeAeHHbIe B Aencteme B 1986r., onpeaenstoT CTPOUTENBHO-
MOHTaXHYIO M TEXHOSOMMYECKYIO FOTOBHOCTb NMOMELLEHUIA, CUCTEM 1 0O0pYyaOBaHUST S3HEProbrnokoB C
peaktopamv BBOP n PEMK nipu coopyxeHun 1 BBOAE B 3KCNyaTauuio.

lMpueMouHble  KpuTepMM NO  KaXOoMy  MOMELLEHMO,  ODOpYdOBaHWIO,  cuUcTeMe
YCTaHaBMMBAKOTCS COOTBETCTBYHOLLUMMM HOPMAaTUBHbIMKM  gokymeHTamu (CHull, TY wu T1.4.). B
COOTBETCTBUN C 3TUMWM [OKYMEHTaMM MpUEeMKa OCYLLECTBNSAETCH COOTBETCTBYHOLLUMMU paboummm
KoMmCCUSIMN (NOAKOMUCCUAMM).

BkntoyeHHble B TT-86 obuime TpeboBaHMSA FOTOBHOCTM TEXHOMOrMYECKUX MOMELLEHWA Ons
Hadana NHP pasgeneHbl Ha ABa aTana:

- NpUeMKa BO BpeMEHHY0 aKkcniyataumio (ana npounssogctea MNHP);

- NpUeMKa B NOCTOSIHHYIO SKCMNlyaTaumio.

Mpremka MNOMELLEHU BO BPEMEHHYHO 3KCNNyaTaumio OCYLLECTBMSETCA nepes npUemMKomn
obopynoBaHusa (cuctem) ana npomssoactaea NHP npu cneaytowlen rotoBHOCTU:

- 3aBepLUEHbl NPOEKTHbIE CTPOUTENBHO-MOHTaXKHbIE PaboThbl, BKITHOYasa rPYHTOBKY U OKPacKy B
OOWH CITOW 1 BbINOSHEHWE MOJIOB;

- obecneyveHo NPOEKTHOE OCBELLEHNE, BEHTUNSLMS U OTOMMEHME.

B nomelleHVsX, MNPUHATBIX BO  BPEMEHHYIO  3KCNNyaTauuio, YyCcTaHaBnvMBaeTcs
3KCMITyaTaLUNOHHbIV PeXMM, NPU KOTOPOM paboTbl BbINOSHAOTCA MO HApsSA-A0MYyCKaMm.

Mpuemka mMOMELLEHMI B MOCTOSIHHYIO SKChnyaTaumilo OOfKHa MpomM3BOaUTLCS nepeq

NPMeMKon 0BopyaoBaHUS, HaxXoasALLEerocs B
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3TUX NOMELLEHUSIX, NOCIEe MHAMBUAOYarbHbIX UCTIbITAHWI (Ans KOMMNIEeKCHOro onpobosaHus). MNpuemka
NOMELLIEHNI B MOCTOSIHHYHO 9KCMIyaTaumio AoMmkHa ObiTb 3aBepLUeHa B NONTHOM NPOEKTHOM obbeme K
Havany atana «Pusn4eckn Nyck peakropar.

B oTrnumne OT TEXHONMOrM4ecknx NOMELLEHWI, NMOMELLEHUST 3NEKTPOTEXHUYECKNX YCTPOWCTB,
cpeacTB aBTOMaTM3auMW, U3MEpPeHUss U OTOBpaxeHus WHopMauuM MPUHMMAKOTCA OO0 Havana
MycKOHanafgo4HbIXx paboT B MOCTOSHHYIO aKkcnnyatauuwo. [locne npuemkn B NOMELLEHUSX
yCTaHaBMNMBaETCHA 3KCNIyaTauUMOHHBIN PEXUM.

B nmpunoxenuax k TT-86 npusogsaTca Tunosble rpacpukm MHP, atanbl nyckoHanago4HbIX

pa60T, MX HOpMaTmBHasA NpoaOJPKUTENBbHOCTb U pryI'IHeHHbIIZ COCTaB WUCMbITaHU Ha 3TUX 3Tanax.

MpaBuna npMeMKu1 B 3KCNIyaTaLuio 3aKOHYEHHbIX CTPOUTENIbCTBOM 3HEPro6s10KkoB

«[MpaBuna» ycCTaHaBMNMBalOT MOPSAOK MPUMEMKNW B SKCMyaTaumio  3aKOHYEHHbIX
CTPOUTENBCTBOM aTOMHbIX CTaHLMI, UX OTAEMbHbIX 04epenen 1 OTAENbHbIX MYCKOBbIX KOMMIEKCOB.

ATOMHblE CTaHUuWM, WX OTAenbHble o4Yepean W OTAErMbHbIE MYCKOBble  KOMMSIEKCHI,
3aKOHYEHHbIE CTPOUTENBCTBOM B COOTBETCTBUM C YTBEPXKAEHHBIM NMPOEKTOM, AOIKHbI MPeabABNSATLCS
3aKka3umkom K Mnpuemke B aKcrnyataumio [ocyaapCTBEHHbIM MnpueModHbIM - kommcenam  (ITIK).
OHeprobnokn aTtomHbIX CTaHuui npuHumatotea [TIK B akcnnyataumio B OBa 3Tana: B OMNbITHO-
MPOMBILLIIEHHYHO SKCMITyaTauuio 1 NPOMBILLISIEHHYHO 3KCMrTyaTaumio.

Ho npegbseneHunss AC (aHeprobnoka AC) IMIK ¢ uenbto BBoAa B OMbITHO-MPOMbILLIIEHHYHO
aKcnnyatauuto pabovasi KOMUCCUS,, HasHavyaemasi 3akasqymkoM, OOSPKHA NPOBEPUTb: COOTBETCTBUE
OOBEKTOB M CMOHTUPOBAHHOIO OOOPYAOBaHWS NPOEKTaM, COOTBETCTBUE BbINOSHEHUSA CTPOUTENBHO-
MOHTaXHbIX paboT TpeboBaHUSIM CTPOUTENbHBIX HOPM W MNpaBus, pesynbTaTbl UCMLITAHUA W
onpoboBaHus Ha ypoBHE TEMMOBON MOLLHOCTU 50% OT HOMUHANBHOW, MOATOTOBNEHHOCTb OOBLEKTOB K
3KCMyaTaumm B COOTBETCTBMM C TPeOOBaHUSAMM OEUCTBYIOLLMX HOPM M NpaBun no Ge3onacHoCcTn B
aTOMHOW SHEpreTuke, BKIIHOYAs BbIMOMHEHWE MEPONPUATUI Mo obecrneyveHntio Ha HMX 6e3onacHbIX
yCroBMN Tpyda B COOTBETCTBUM C TpeboBaHMAMM TexHVKM 6e30nmacHOCTM M MPOM3BOACTBEHHOM
CaHVTapun, 3awmTe NPMPOOHON cpedbl, U TONBbKO NOCre 3Toro NpeacTaBuTb 06bekTbl K npuemke MK,

Mpyemka B OMbITHO-MPOMbILSIEHHYKD 3KCnnyatauuto npoussogutcea [TIK Ha aTtane
SHEepPreTM4ECKoro nycka npu ycronueson pabote 3Heprobnoka B TeYeHue 72 4acoB Ha ypOBHE
TENNOoBON MOLLHOCTU He MeHee 50% OT HOMUHAIBHON.

YueT BbIpaboTKN 3neKTpo3HeprnM (TEMOBOM 3HEPTMN) B MEPUOA OMbITHO-NMPOMbILLIIEHHON
aKcnnyatauum anst aHeprobnokos AC npov3BOAMTCA B COOTBETCTBUM C TUMOBbIMW rpachukamm
OCBOEHWS NPOEKTHOM MOLLIHOCTW.

Mpremka B NPOMBILLIIEHHYHO AKCMITyaTaumio HEProbIoKOB aTOMHbIX CTaHLMI NpON3BOANTCA
MK nocne 3aBepLUeHUs] OMbITHO-MPOMBILLIIEHHON 3KCNiyaTaummM 3HEpProbrokoB M MPOBEOEHUS
KOMMSIEKCHOrO OMPOBOBaHMA Ha HOMMHANbHOW MOLUHOCTM W MOJAEPXKaHWUS MPOEKTHbIX TEeXHUKO-

OKOHOMUYECKUX NapaMeTPOoB HEMPEepPbIBHO B TEYEHNE 15 CyTOK nMpn pa60Te B 6asncHoOM pexnme.
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OTaenbHO onucaHbl NpaBuia NPUEMKM OTAENBbHO CTOSLLMX, BCTPOEHHBIX U MPUCTPOEHHbIX, a
TakkKe BPEMEHHbIX 34aHMI N COOPYKEHWI, @ TakKe NOPsiAOK BHECEHNS UBMEHEHMIN B COCTaB MYCKOBbIX
KOMMIEKCOB.

MpueMka B NPOMLIWNEHHYIO 3JKCMslyaTauMilo NocregHero NycKOBOro KOMIMJIEKca
AOJIMKHA Npon3BOANTLCS OAHOBPEMEHHO C MPMEMKON 06beKTa B LLENOM U ero NocneaHen ovepean.

[aTton BBOOA B 3KCMnyaTauMio aTOMHOW CTaHUUM, ee OYepean Mnm MycKOBOro KOMMIekca
9Heprobnoka cuntaetca gata nognucaxHuns akta MK o npyemke B NPOMbILLNIEHHYO SKCNyaTaumio.

B «[lpaBunax» npuBOOWUTCS OTBETCTBEHHOCTb CTOPOH, Y4YacTBYKOLWMX B cOade B
aKCnnyaTaumto.

3aKa3umkm HecyT OTBETCTBEHHOCTb 3a:

CBOEBPEMEHHOE (PMHAHCUPOBAHME MPOEKTHO-MU3bICKATENBbCKMX,  HAYYHO-KOHCTPYKTOPCKMX,
CTPOUTENBHO-MOHTaXHbIX M MYCKOHArNago4YHbIX pabor;

CBOEBPEMEHHOCTb M MONHOTY MNpPedoCTaBIiEHMs  reHnoapsdYnKy  MPOEKTHO-CMETHOWM
AOKYMEHTaLWW;

CBOEBPEMEHHOCTb U KOMIMIIEKTHOCTL NMOCTaBKM 000PYA0BaHUS;

Ka4eCcTBO MPUEMKM 3aKOHYEHHbIX CTPOMTENbCTBOM, MOHTaXOM W Hanagkon OObekToB
pabo4nMM KOMUCCUSIMU;

OpraHM3aumio N Ka4ecTBO NPON3BOACTBA MyCKOHANaAOYHbIX paboT B CPOKW, YCTAHOBNEHHbIE
rpadoukom MNHP;

CBOEBPEMEHHYIO MOATOTOBKY K OKCMflyaTauMuM BBOAMMBbIX B OEWCTBME  OOBLEKTOB
(ykomnnekToBaHue ux Kagpamm, obecrneyeHne aHepropecypcamm);

npoBeAeHMe KOMMMEKCHOrO  onpoboBaHMs 00OpydoOBaHMA C  Yy4acTMEM  MPOEKTHbIX,
CTPOUTENbHbIX, MOHTaXHbIX W  MyCKOHANadoOYHbIX  OpraHu3auuin,  3aBOOOB-U3rOTOBUTENEN
obopynoBaHus;

3a BbINOSIHEHME B MOSIHOM OObEeME MCMbITaHU MO NporpaMMam MycKoHanagoYHbIX paboT u
OCBOEHWS MOLLIHOCTW, NPeayCMOTPEHHbIX Ans NycKoBbIX 3Heprobriokos AC.

MpoeKTHble opraHn3aLumn HECYT OTBETCTBEHHOCTD 3a:

Ka4eCTBO NMPOEKTHON AOKYMEHTaLNM;

CPOKW BblOa4yn NMPOEKTHO-CMETHON AOKYMEHTaLWK;

NpaBuNbHOCTb Y CBOEBPEMEHHOCTb ONMpeaeneHns MyCKOBOro KOMMIEKCa;

OCyLLECTBMEHME aBTOPCKOro Haasopa B MpOLECCe BbIMOSHEHUS] CTPOUTENbHO-MOHTaXHbIX
paboT, NnyckoHanaao4HbIX paboT, OCBOEHUSI MPOEKTHOM MOLLIHOCTU W 3KCMyaTauum aTOMHOW CTaHLMK.

COOTBETCTBME MOLUHOCTEN W OPYrUX TEXHUKO-OKOHOMUYECKMX MoKasaTenen OObeKTOoB,
BBEAEHHbIX B IKCMyaTaLmto, MOLLIHOCTSIM U NOKa3aTensm, NpeayCMOTPEHHbLIM NMPOEKTOM;

CBOEBPEMEHHYIO KOPPEKTMPOBKY MPOEKTHO-CMETHOM [OKyMEHTauuKn, HeobxoaMmMoCTb B
KOTOPOW BO3HMKAET B NEpUOL, BbINOSTHEHWS CTPOUTENbHO- MOHTaXHbIX M MYCKOHanaaouHbIX paboT, a
Takke OTPabOTKM TEXHOMOrMYECKUX MPOLIECCOB MPU  OCBOEHWM MPOEKTHOM MOLLHOCTU  Ha

aHeprobnokax AC.
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Hay4Ho-uccnepoBatenbckne U KOHCTPYKTOPCKME OpraHM3auvyM HEeCyT OTBETCTBEHHOCTb
3a:

COOTBETCTBUE BblAaHHbIX nMmn MCXOOHbIX  [aHHbIX  Ans NPOEKTMPOBaHMA
AOCTWKEHNAM HAyYHO-TEXHUYECKOTO Mporpecca B 06MacT HOBbIX TEXHOMOMMYECKMX MPOLIECCOB,
o6opyaoBaHMA 1 MaTepuaros;

KayecTBO pas3paboTkM HaydHbIX Npobrem, nepedaHHbIX Ans  NPOEKTUPOBaHUsi, 3a
paboToCcnocobHOCTb aTOMHOW CTaHUMM B COOTBETCTBUM C MPOEKTOM, AOCTWKEHWEM €10 MPOEKTHBLIX
napameTpoB;

pa3paboTky oyHAaMeHTanbHbIX, OCHOBOMOMAratoLLMX, PELUEHNA, NPaBUNbHOCTb MPOEKTHBLIX
pelweHuii, obecneumBaloLMX HaAOEXHOCTb M 6e30MacHOCTb aTOMHOM CTaHUMM Ha COBPEMEHHOM
YPOBHE;

OCYLLIECTBIIEHME aBTOPCKOrO Hags3opa 3a paboTtamm B MNPOLECCE MPOEKTUPOBAHMS,
KOHCTPYMPOBaHWS!, N3rOTOBIIEHMS], COOPYXKEHMS!, MyCKOHANagoYvHbiX paboTt m akcrinyataumm AC ¢
Lenbio obecneveHns BbICOKOTO YPOBHST paspaboTok, 3anoeHHbIX B npoekte AC, cornacoBbiBaHME
OTYETHOW NYCKOHaNago4HoON AOKYMEHTaLNN;

CBOEBPEMEHHYI0 KOPPEKTUPOBKY MPOEKTHO-KOHCTPYKTOPCKOM AOKYMEHTALUMN, HEOOXOONUMOCTb
B KOTOPOW BO3HMKAET MpW MPOBEOEHMN MYCKOHANadoYHbIX paboT Ha BBOOMMOM B 3KCMlyaTauuio
aHeprobnoke AC.

CTpounTenbHO-MOHTaXHbIe OpraHM3auumn HECYT OTBETCTBEHHOCTb 3a:

BbIMNOSIHEHNE CTPOUTESbHBbIX W  MOHTaXHbIX paboT B COOTBETCTBUM C  MPOEKTOM,
AENCTBYHOLLMMM HOPMaMn U NpaBUiiaMmn U B COrMacoBaHHbIN CPOK;

Hagnexallee ka4ecTBo 3TuX paborT;

npoBeAeHMEe NHANBMAYarbHbIX UCTIbITAHUI CMOHTUPOBAHHOIO MMM 060PYA0BaHMS;

CBOEBPEMEHHOE YCTPaHEHWE OTCTYMINEHUA OT YTBEPXKAEHHOrO MPOEKTa, BbISIBMEHHbIX B
npouecce NpPUEMKN CTPOUTENBHO-MOHTaXHbIX PaboT, OMbITHO-NPOMBILLNIEHHON 3KCMyaTauum W
KOMMIIEKCHOrO OnpoboBaHnsi 060PyA0BaHNS;

CBOEBPEMEHHbIN BBO, B AENCTBME NPON3BOACTBEHHBLIX MOLLIHOCTEN U OO LEKTOB2

BbIMOSIHEHNE B COrNAacOBaHHbIE CPOKM U MO OTAENbHOMY 3akasdy OOMONHUTENbHbIX paboT,
BbISIBINIEHHBIX B MPOLIECCE OMNbITHO-NMPOMBbILLIIEHHON 3KCMyaTaum.

MocTtaBWMKN 0GOpPYyAOBaHMA HECYT OTBETCTBEHHOCTb 3a CBOEBPEMEHHOE YCTpaHeHue
CBOMMM CuriamMm 3aBOACKMX Ae(PeKTOB, BbISBNEHHbIX HA 0O60pyaOBaHMM B MPOLECCe MOHTaxa, Mpuv
NpoBeAEHUN NMYCKOHaNaAo4YHbIX paboT 1 0CBOEHWMN MOLLHOCTM BBOAMMOTO aHeprobnoka AC.

B «[paBvnax» npuBOASTCA COCTaB, Npaea, OOS3aHHOCTM W MOPSAOK paboTbl paboumx
KOMMWCCUIA.

PabGoune KOoMMCCUM Ha3HAYalOTCA 3aKa3yvkoM M ohopMIIATCS npukasom avpektopa AC.
Mopsook M NpoOOOIMKUTENBHOCTL PaboTbl paboYMX KOMWUCCUMI ONpPedensieTcsl 3aKka34vuMkom o

corfnacosaHuio C redepalribHbiM NoapAaA4YnKOM.
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Pabouve kommccum cosgaroTcs He nosgHee Yem 3a 1,5 roga 0o NnNaHOBOrO cpoka BBOAA
3Heprob1oKka aTOMHOM CTaHUMKM B OMbITHO-MPOMBILLIIEHHYHO 3KCTyaTaumio.

Paboune kommncenmn o6s13aHbI:

NMPOBEPUTb KAYeCTBO M COOTBETCTBME BbIMOSIHEHHBIX CTPOUTENIbHO-MOHTaXKHBLIX pPaboT,
MeponpuATUA MO  OXpaHe Tpyaa, TpeboBaHUM sOEepHOM W pagvaumoHHon  6esonacHocTw,
B3pbIBOOE30MacHOCTK,  NOXapoOe30nacHOCTK, OXpaHbl  OKpy)KaloLenh MpupoaHoM  cpedbl U
AHTUCENCMMYECKNX MEPONPUATUA TpeboBaHUSIM MPOEKTHO-CMETHOW OOKYMEHTauuKn, CTaHgapTam,
CTpOUTENbHBIM HOPMaM 1 NMpaBuaMm NPon3BoACTBa PaboT C NpoBeAeHNEM B HEOOXOAMMBIX Criydasix
KOHTPOSbHbIX UCMbITaHWUIA;

Npou3BECTU NpYeMKy 06opyaoBaHUSA Nocie MHAMBUAOYarNbHbIX UCMbITAHUA ONS nepegayn ero
ANs UCMNbITaHWM 1 oNPOBOBaHNSA Ha YPOBHE TENSIOBON MOLLHOCTY He MeHee 50% OT HOMWHarbLHOW No
aKTy, CocTaBneHHOMY no copme, npuBedeHHon B CHulM-3.01.04-87.

NpoBECTN B HEODOXOAMMbIX Crydasix MPOBEPKY OTAESbHbIX KOHCTPYKLUMW, Y3MOoB, 30aHVUN U
COOPYKEHWI N NPUHATD 34aHUA U COOpYKeHWst Ansa npeabasneHuns MIK;

NpoBeEpUTb TOTOBHOCTb npegbsierisiemoro  [TIK  aHeprobnoka K  Hadany  OnbITHO-
MPOMBbILLIIEHHON 3KCNyaTaummn ¢ ocbopmneHnem akra no dopme, npmseaeHHon 8 CHulM-3.01.04-87.

Pabouyas kommccns nmeeT npaso:

TpeboBaTe B HeOOXOOMMbIX Cryyasx nNpoBedeHUs AOMOSHUTENbHbIX OnpoboBaHWn 1
ncnbiTaHMn obopyaoBaHUs, a TaKkke OTAENbHbIX KOHCTPYKUMA W Y3MOB 30aHUA UM COOPYXKEHWUN, W
npuvBnekaTb 418 3TON Lienn nepcoHarn reHepanbHoro nogpsayvka n cyonoapsaHbIx opraHu3aumi;

MOAroTaBnuBaTh peLUeHVe O MNPOBEOEHMU OTAErMbHbIX 3TarnoB MyCKOHaNagoYHbIX paborT,
BKMNoYast U3NYECKUIA U SHEPreTUYECKMI MYCKWU, NPU HanMyiMm COOTBETCTBYIOLLMX pas3pelleHnin oT
OpraHoOB rocy4apCTBEHHONO HaA30pa;

obpasoBbiBaTh B Crnyvyae HeOOXOAMMOCTM CcheumanuamMpoBaHHble nogkomuccun. opsiook
paboTbl M COCTaB MOAKOMUCCUIA ONPEAENATCA Npeaceaatenem paboyer KoMmceun.

FeHepanbHbI noapsaumk no CMP npencrasnser pabounmm KOMUCCUAM  CRELYHOLLYHO
OOKYMEHTaLMIO:

nepeyveHb, OpraHn3aumin, y4acTByOLWMX B NMPOM3BOACTBE CTPOUTENbHO-MOHTaXHbIX paboT, ¢
yKa3aHveM BWOOB BbINOMHEHHbIX UMW paboT M hamMmnum MHXEHEPHO-TEXHUYECKMX PabOTHUKOB,
HenocpeaCTBEHHO OTBETCTBEHHbIX 3a BbINOSTHEHME 3TWX paboT;

KOMMIEKT paboumx 4YepTexkenm Ha CTPOUTENLCTBO MPEeObsBASEMOro K npuvemMke OObekTa,
pa3paboTaHHbIX NPOEKTHLIMM OpraHM3aLUsiMin, C HaQMUCSMU O COOTBETCTBMU BbINOSTHEHHbIX B HAType
paboT «3TMM YepTexxam UM BHECEHHBIM B HUX U3MEHEHMSAM, CAENaHHbIMM NALAaMM, OTBETCTBEHHBIMU
3a MPOU3BOACTBO CTPOUTENBHO-MOHTaXHbLIX pPaboT. YKasaHHbIM KOMMMEKT paboumx uepTexen
ABMNAETCA UCMONMHUTENBHON OKYMEeHTaLUmen;

cepTudmKaThbl, TEXHUYECKME MacrnopTa unu Apyrne OOKYMEHTbI, YOOCTOBEPSABLUME KA4eCTBO
MaTepuanoB, KOHCTPYKUMIA W AeTanen, NPUMEHEHHLIX MPU NPOM3BOACTBE CTPOUTENBbHO-MOHTaXHbIX

pabor;
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aKTbl OCBMAETENbCTBOBAHUSA CKPbITbIX PaboT 1 akTbl MPOMEXYTOYHOM NPUEMKUA  OTAENbHbIX
OTBETCTBEHHbIX KOHCTPYKLMSA (ONOP U NPOSETHBLIX CTPOEHWIA MOCTOB, apoK, CBOAOB, MOAMOPHbIX CTEH,
HECYLLMX METaNIIMYECKNX N COOPHbIX XKeNe300ETOHHbLIX KOHCTPYKLWR);

aKTbl MHAMBUAYANbHbLIX WCMbITAHUA CMOHTUPOBAHHOMO OOOPYAOBaHWS, aKTbl WUCMbITaHWN
TEXHOSOTMYECKUX TPyOONpOBOAOB, BHYTPEHHUX CUCTEM XOMOQHOTO M ropsivero BOOOCHADXEeHUS,
KaHanuM3auuM, rasocHabXeHWusi, OTOMMEHNS U BEHTUMSAUMW, HapPYXKHbIX CeTer BOOOCHabXeHUs,
KaHanmM3auum, TENIOCHabXeHNs, ra3oCHabXeHVA N OPEHaKHBIX YCTPOWCTB, TEXHNYECKMX CPEACTB U
obopyaoBaHusi cUCTEMbI paguaumnoHHoro koHTpons (AKPB);

aKTbl UCMbITAHWUN BHYTPEHHNX U HAPYKHbIX SNIEKTPOYCTaHOBOK U aneKTpoceTen;

aKTbl UCMbITAHU YCTPONCTB TenedoHmnsaumm, pagnocmkaumm, TeNeBnaeHns, CUurHanmMsaumm n
aBTOMaTM3aumu;

aKTbl UCTILITAHWNIA YCTPOWCTB, obecneumBaroLmx B3pbIBOOE30NaCHOCTb, NOXapobe3onacHOCTb
N MOMHUE3ALLMTY;

aKTbl MWCMbITAHWA MPOYHOCTM CUEMNEHUs B KaaKke HEeCyWMX CTeH KaMEeHHbIX 3[4aHui,
PacnosiOXKEHHbIX B CEMCMUYECKMX paioHaXx;

XXypHanbl Npon3BoAcTBa paboT U aBTOPCKOro HaA30pa MPOEKTHbIX OpraHu3aumi, Matepuanbl
obcrnegoBaHMn M NPOBEPOK B MpoLecce CTPOUTENbCTBA OpraHamy roCydapCTBEHHOTO U APYroro
Hag3opa.

Bcs BbilenepeyncneHHas [OKyMeHTauMsl Mocrne OKOHYaHus paboTbl paboyert kommuccum
A0IkHa ObITb NepeaaHa 3akasuymky.

B «[llpaBunax» npuBogAtcs cocTaB, npaBa, 0043aHHOCTM W MOPSAOK  paboThbl
"ocynapCTBEHHBIX MPUEMOYHBIX KOMUCCUN.

ITIK HasHauyaeTca He no3gHee, YeM 3a OAWH rog OO0 3anfaHvpOBaHHOMO BBOAA B
3KCNyaTaumio.

Mpeaceqatenb [TIK yTBepxkaaetca [NpaBUTEnbCTBOM MO NpeacTaBreHnto MUHUCTEPCTBA
(BegomcTtBa) MO atomHoOW 3aHeprumn, npeacepatenem [TIK HasHavatoTca pykoBogsALmMe pabOTHUKM
MUHMCTEpPCTBA (Be4OMCTBA) MO aTOMHOWN SHEPIrUN.

3akazumk npeacraenseT "ocyaapcTBeHHbIM NPUEMOYHBIM Kommceust
BbILLENEPEYMCIIEHHYIO [OOKYMEHTaumMo, npeacrtaBnsemyto [eHepanbHbIM nogpsaumkoM  pabounm
KOMMCCUSIM, @ TaKKe:

cnpaBKy 00 yCTpaHeHnn HeAOAENOK, BbISIBIIEHHbIX Pabo4nMM KOMUCCUAMY,

YTBEPXKOEHHYHO NPOEKTHO-CMETHYIO AOKYMEHTALMIO, a Takke CnpaBKy 06 OCHOBHbLIX TEXHMKO-
9KOHOMUYECKUX MOKa3aTensix NPMHMMAEMOro B 3KCMyaTaLuio 00beKTa;

nepeveHb MPOEKTHbIX, HAyYHO-UCCNEAOBATENbCKUX W U3bICKATENbCKUX — OpraHmM3auum,
Y4aCTBOBaBLUMX B MPOEKTMPOBaHMN NPUHMMAEMOro B aKCNyaTaumio 00beKTa;

OOKyMeHTbI 06 0TBOAE 3eMESIbHbIX Y4aCTKOB;

OOKYMEHT Ha cneunaribHoe BOOO0NOfb30BaHNE;
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OOKYMEHTbl Ha reofesnyeckyto pasbrBOYHYHO OCHOBY Ansi CTPOUTENbCTBA, a Takke Ha
reogesnyeckune paboTbl B NpoLecce CTPOUTENBCTBA, BbINONTHEHHbIE 3aKa34MKOM;

OOKYMEHTbI O reonormm u rMgporeosiormn CTPOUTENbHOW MIoWagkn, O pesynbTaTtax
UCMbITaHWUN rPYHTa M aHanu3a rpyHTOBbIX BOS;

nacrnopTa Ha obopyaoBaH/e 1 MeXaHU3Mbl;

aKTbl MPUEMKN 30aHWN N COOPYKEHWUWA, CMOHTMPOBAHHOrO OOOPYAOBaHUS, COCTaBfIEHHbIE
pabourMmn KOMUCCUAMMU;

aKTbl O MPVEMKE B KCNyaTaumto 30aHUA, COOPYKEHWIN U MOMELLIEHWN;

CrnpaBKy 06 obecneyeHun NPUHAMAEMOrO obbekTa 3KCMyaTaunoHHbIMM
kKagpamyv M npegHasHayYeHHbIMM Ans UX OBCNYyXMBaHWUSA CaHUTAPHO-ObITOBBIMWA MOMELLIEHUSMM,
MYHKTaMW NMATaHWS, XXUMbIMU U OBLLECTBEHHBbIMU 30aHUSIMW;

cnpaBky 06 obGecneyeHHOCT MPUHMMAEMOro OObekTa MaTepuarnbHO-TEXHUHECKUMMN
pecypcamu, B TOM YMCIE CbipbeM, INEKTPOIHEPruen, BOAON, NApoM, ra3oM, CKaTbIM BO34YXOM W Np.;

CNpaBKN TOPOACKUX JKCMyaTaUMOHHbIX OpraHu3auuMin O TOM, YTO BHELUHWE HapyXHble
KOMMYHUKaLUUW  XONOAHOMO U ropsyero  BOOOCHAOXEeHUsi, KaHanu3aumuy, TenrocHabxeHus,
rasocHabkeHusi, sHeprocHabXeHns1 1 cBA3M obecrneyar HOPMarbHYH 3SKCrfyaTauuio obbekTa u
NPUHATBI UMK Ha OBCNY>KUBaHME;

OOKyMeHTbl opraHa [ocygapcTBeHHOro Hagsopa 3a 6GesonacHbiM BegeHweM paboT B
NMPOMbILLIEHHOCTM N aTOMHOW 3HEPreTuKe O pa3peLLeHUn Ha JKCrnyaTaumio dHeprobrnoka aToMHON
cTaHumu;

CnpaBKy O COOTBETCTBUM BBOAMMbIX B 4ENCTBME MOLLHOCTEN MOLLHOCTSIM, NPeayCMOTPEHHbIM
NPOEKTOM;

cnpaBky O aKTM4ECKON CTOMMOCTU CTPOUTENBbCTBA, MOAMMCAHHOW  3akasymMkoM U
noapsaYMKOM;

OOKYMEHTbI O paspeLleHnn Ha aKcnyaTaumito 06bekToB M 060pyaoBaHUS, MOAKOHTPOSBbHBLIX
COOTBETCTBYIOLMM OpraHam rocy4apCTBEHHOTO Haa3opa, NpeacTaBUTENM KOTOPbIX He BOLWWM B
coctaB [TIK;

aKTbl O NPMEMKE a JKCMITyaTaumio 30aHNA U COOPYKEHUIN MEAVKO-CAHUTAPHOTO Ha3HayveHus,, a
Tarke 06 opraHv3aumm MeguLMHCKOrO OBCINY)KMBaHNS 1 KOHTPOIS;

nnaHbl MEPONPUATIIA MO 3aLumTe NepcoHarna n HaceneHns B criydae pagvauvoHHON aBapuyn.

Bcs nepeuncneHHass OOKyMeHTaums nocre npueMkn obbekta B SKCniyaTaumio AoSbkHa
XpaHWUTbCS Y 3aKasuyuka.

Mprvemka B 3KCMiyaTaumio 3aKOHYEHHbIX CTPOUTENBLCTBOM OOBLEKTOB [OCyaapCTBEHHBIMU
NPUEMOYHBIMM KOMUCCUAMM OChOPMISETCS akTaMu. AKTbl NOAMNMCHIBAOTCA NpeaceaaTenem n Bcemm
yrieHamMmn KoMuccun. MNpu HanMuMKn y OTAENbHbLIX YIEHOB KOMUCCUMW BO3PAXKEHUA OHU AOIMKHbI ObITb
PacCMOTPEHbI C y4acTUeM OpraHoB, MPEACTaBUTENAMU KOTOPbIX SBMSKOTCS 3TU YreHbl KOMUCCUN, 00

yTBEPXKOEHUA aKTa O NpUuemMKe.
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Mpeaceqatens MK gomkeH NpeacTtaBuTb B opraH, HasHaumsLwni [MIK:

aKT 0 NpreMKe 0ObeKTa B 3KCMyaTaumio;

KpaTKylo [OKMadHyl 3arnucKy K akTy O MNpUeMKe, coepXallyto BbIBOAblI KOMUCCUM MO
crneaylowyM OCHOBHbIM BOMPOCaM:  MOATOTOBMEHHOCTM obbekta K 6Ge3onacHoM aKkcrnyatauumw,
obecneyeHHOCT obObekta HeobxoaMMbIM AN SKCnfyaTaumm  MaTtepuarnibHO-TEXHUYECKUMM
pecypcamu, a Takke Kagpamn U npegHasHadeHHbIMU anst UX 06CnyXuBaHUsi CaHUTaAPHO-ObITOBLIMM
NOMELLEHNAMM, NYHKTAMM MUTAHUS, >KUMbIMU 1 OOLLECTBEHHBLIMW 30aHNSMU;

npeasiokeHns o0 AarnbHenweM KCNoMb30BaHUM OMbiTa MPOEKTUPOBAHUA U CTPOUTENBLCTBA
BBOAMMOTO B 3KCMITyaTaumio o6bekTa;

npegsiokeHns (B HeobOXoauMMbIX criydasix) o6  ynyylweHuM KadecTBa MPUMEHSEMOrO
obopyaoBaHMs, O MOBbILLEHNUM pPeHTabenbHOCTU MPeanpuUaTUN U OONTOBEYHOCTU  30aHuA U
COOpYXEeHV, a Takke 00 ynyylweHUM TEeXHOSOrMYeckMx npoLeccoB MNPOM3BOACTBA WU ApYrvX
NPOEKTHbIX PELLEHNI;

MPOEKT pELLEHNsI OpraHa, Ha3HaYMBLLEro rOCYyAapPCTBEHHYIO MPUEMOYHYIO KOMUCCUIO, 06
YyTBEPXKOEHWUM aKTa O NpueMKe 0ObeKTa B AKCTIyaTaumio;

MonHomoumna [TIK npekpawaoTca ¢ MOMEHTa YTBEPXKOEHMS akTa O MNpuemke obbekta B

MPOMbILLIIEHHYHO SKCTTyaTaLmto.

[pyras HopmaTMBHasA AOKyMeHTaLus No BBOAY B IKCMslyaTaLuuo

Komnnekr OCToB Ha nyckoHanagouHble pabotel Ha AC ¢ BO4O-BOASIHBIMU 3HEPreTUHECKMMMN
peakTtopammn coctouT M3 31 OOKYMEHTa, OXBaTbIBAlOLUMX OCHOBHbIE HAaMpaBrieHWs YCTaHOBMEHUS
TpeboBaHWM K npoueccy BBoga B akcnnyataumio (tabn. 1). B OCTax Takke npuBeneHbl hopmbl
OOKYMEHTOB, MPUHATLIX Npu odopmreHnn pabotr no Beogy AC B akcnnyataumo. Kak yxe
YNoMMHarnoch, B HacTosiee Bpems psg OCToB aHHyNMpoBaH U 3aMeHeH BHOBb BBeAeHHbIMU CTO.

KomnnekT TunosbIx nporpamm 1 metoguk NMHP ana BB3AP-1000 coctont 13 143 JOKYMEHTOB 1
BKMOYAET 3JTanHble NporpamMmbl, NPOrpamMMbl MO TEXHOSMOMMYECKMM CUCTEMaM PEeaKTOPHOro W
TypBUHHOIO oTAeneHun, cuctemam 6e30nacHOCTH, CrieLcucTeMam, TPaHCIOPTHO-TEXHOMNOMMYECKOMY
obopynoBaHuto, TypboreHepatopy u TypbonutatenbHomy arperaty, CY3, aneKTpoTexHU4ecKkuM
YCTPOWCTBaM W1 CUCTEME HALEXHOrO 3NEKTPOCHABXEHMS, CUCTEMaM yrpaBreHns, KOHTPONS, 3aLuTbl
N cUrHanusauum, 3awmTHor obonoyke, CIMHW, BEeHTUNAUMOHHBLIM, OOLLECTaHLMOHHBIM CUCTEMaM U MO
3KCMepUMeEHTam nNpu n3nN4ECKOM 1 SHEPreTU4ecKoM nyckax (tabn. 2).

KomnnekT npevickypaHToB 13 6-TM AOKYMEHTOB (Tabn. 1) BKMHOYaeT AOKYMEHTbI MO OLEeHKe
CTOMMOCTW MyCKOHanagoyHbIX paboT Mo TeXHOrorM4eckoMy oBOpyAOBaHMIO aTOMHbIX CTaHLMA,
3KCMEPUMEHTArNbHO-HaNaAo4YHbIX PaboT N0 COBEPLUEHCTBOBAHUIO UX KCNyaTaumm, a Takke paboT no
noaroToBKE W MepenogrotoBke nepcoHana. Ctommoctb paboT npuBegeHa B ueHax 1991r. [MNpwu
MCNONb30BaHNM MPENCKYPaHTOB B HACTOSILLIEE BPemMsA NpuBEAEHVe K OEVCTBYIOLLEMY YPOBHIO LIEH
OCYLLIECTBMSAETCA NyTEM MPUMEHEHMS COOTBETCTBYIOLLMX KOICOULIMEHTOB, YCTaHaBIMBAEMbIX

rocyaapCTtBeHHbIMM OpraHamMu.
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5.3. lNyckoHanago4Hasa AOKYMeHTauus

OpraHu3aunoHHoO-pacnopsauTeribHas AOKyMeHTauus
BknioyaeT crnegyrowmne JOKYMEHTHI:
e [Iporpamma BBOAA B 3KCMyaTaumio;
e [Iporpamma obecneyeHusi kayecTBa Npu BBOAE Brioka B aKCnnyaTaumio;
o KoopauHaunoHHbI NnaH BBOAA B aKCMyaTauuio;
o [paduk paspabotku MNHA;
e [paduk pa3paboTku akcnnyaTaunoHHOM OKYyMEHTaUuu;
e [paduk OKOHYaHWSI CTPOUTENBHO-MOHTaXHbIX PaboT N BBOAA B 3KCMnyaTaumio
3Heprobnoka;
e CBoaHbIN rpadhmk NyckoHaNaaouHbIX paboT (YKPYNHEHHbIN);
e [paduk nyckoHanago4vHbIx paboT No peakTopHOMY OTAENEHUIO;
e [paduk nyckoHanago4yHbix paboTt no TypbuHHOMY OTAENEHWIO;
e [padumk nyckoHanagouyHbix paboT no ACY TTI1,
e [pachuk nyckoHanago4dHblx paboT nNo cneukopnycy.
lMporpamma BBOAA B 3KCnyaTauuio U nporpaMmma obecrneyeHus Kavyectsa nNpu BBOAE
Onoka B aKchnyaTauuio, a Takke KOOpAWHALUMOHHBLIM nfaH BBoda Onoka B 3Kcnnyataumio
OTHOCATCSA K TaK Ha3blBaeMbIM OBLLMM NporpammMam.

Tunosoe cogepiaHune nporpaMmMbl BBOAA B 3KCMNJ1yatauno COCTOUT B cneayroLiem:

BBEOEHUE
e Llenb gokymeHTa
e O6nacTtb NnpUMeHeHus

e OTBETCTBEHHOCTb
O6Lwwue nonoxeHuns

OPIrAHN3ALMA PABOT MO BBOLAY B 3KCITYATAUNIO
e OOWwme nonoxeHus

e O6ga3aHHOCTN opraHn3aumi no eeogy AC B akcnnyataumo
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PykoBoacTBo paboTamu no BBoAy 3Heproboka B akcnnyaTaumto
MnaHvpoBaHue paboT no BBOAY B 3KCMyaTaLuMio

OpraHusaums 1 npuemka paboT no BBogy Groka B akcnnyataumo

Mopsnok nony4yeHns paspeLLeHnin Ha NpaBo NPoM3BoACTBa paboT No BBOAY B

aKCcnnyatauuto

NnoAroTOBKA NMEPCOHANA

TEXHNYECKAA OOKYMEHTALIMA

OTHETHAA JOKYMEHTALINA

OBECMNEYEHNE BE3OIMNMACHOCTHN

TexHn4yeckasa 6e3onacHOCTb
MoxapHasa 6e3onacHOCTb
PaanaumoHHas 6e3onacHOCTb

AnepHasi 6e3onacHoCTb

NMOoPAOOK BBOOA B SKCIITYATAUMIO SHEPIOBJTIOKA AC

O06wme nonoxeHus

OT1an «[lNpegnyckoBble Hanago4Hble paboTbl»
OT1an «PnU3n4ecKUn nyck»

OTan «QHepreTU4eCcKUmn nyckK»

Otan «OI'IbITHO-I'IpOMbIIJJJ'IeHHaFI JKCnnyatauua 3Hepr06n0|<a»

NMPNEMKA SHEPIOBJTIOKA B SKCITITYATALILIO

Cop,ep>|<aHV|e nporpamMmbl obecneyeHns KavecTsa npn BBoAe O6noka B JKCnnyatauuo

NMOKAC (B3) Ha npumepe TsaHbBaHbckoM ASC COCTOUT B CnegytowemM:

3AABJIEHME PYKOBOACTBA A3C O TMONMUTUKE B OBJTACTU OBECIMEYEHUA

KAYECTBA

OBLUME MNONOXXEHNA

O6wue TpeboaHua k NMOK AC (B3) n obecneyeHunio kayectsa

HasHauyeHune n obnactb pacnpoctpaHeHus [MOK AC (B3)

O6Lwme NpHUMNBI U LEenn AesTenbHOCTU No obecneyeHnto Ka4ecTBa Npu BBoAeE
3Heprobnoka (ASC) B akcnnyatauuio

MepecmoTp NOK AC (B3)

OPrAHN3ALMA CUCTEMbI YINIPABNEHUA KAHECTBOM

OpraHusaums ynpaBfieHUsi Ka4ecTBOM

OpFaHVI3aL|,I/1$| pa60T Nno BBOAY B 3Kcnnyatauuo
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NnoAroToBKA N KBANUSUKALINA MEPCOHANA

O0wme nonoxeHus

JKcnnyaTaunoHHbIN NepcoHarn

MepcoHan nyckoHanagoYHbIX opraHn3auni

MepcoHan Hay4HO-MccnenoBaTENbCKUX, MPOEKTHO-KOHCTPYKTOPCKUX M MPOEKTHbIX
opraHusaumm, cBsiaHHbIX ¢ BBogoM 6rioka ASC B akcnnyaTtaumio
LLledp-nepcoHan 3aBogo0B-N3roToBUTENEN

lNepcoHan CcTpouTenbHbIX U MOHTaXHbIX OpraHnsauum
OOKYMEHTALUMA

O0wwme nonoxeHus

HopmaTuBHbIE OKYMEHTHI

MNMporpamma BBOAa 6G11oka B akcnnyaTauuto

OTanHble nporpammbl NMHP

"padoukm MHP

MporpamMmmMbl MHONBUAYArNbHbIX UCNbITaHUA 060pyaoBaHMSA 1 TpyboNpoBOAOB
MporpamMmmMbl MOCNEMOHTaXHOM 04NCTKM 06opyaoBaHMs 1 TpybonpoBoaoB
MporpamMmbl MycKkoHaNago4HbIX UCTbITAHWN

MnaHbl HaA30pa 3a KA4eCTBOM NMyCKOHaNago4HbIX paboT

KOHTPOJ1b MPOEKTUPOBAHNA

YNPABNEHUE 3AKYNKAMU

MOEHTUOUKALUUMA N OBPAWEHVE OBOPYOOBAHUA
TPEBOBAHNA K PABOTAM MO BBOLAY B SKCMJTYATALUMKO SHEPIOBJIOKA (A3C)
O6wue TpeboBaHusa k coctaBy paboT

TpeboBaHuna kK oCHOBHbIM 3Tanam Beoga 6noka ASC B akcnnyaTaumto
TpeboBaHus K UCMbITAHNAM CUCTEM HOPMarbHOWM 3KCNyaTauum
TpeboBaHUS K UCMnbiTaHMAM cucTeMm 6e3onacHoOCTH

YnpaBneHve TeXHONMOrMYecknMm npoLieccamm

YnpaBneHve UcnbiTaHus M1 cuctem 1 06opynoBaHus

PaccmoTpeHne pesynbTaTtoB UCTbITaHWIA

OpraHusaums ncnelTaHun Ha atanax (nogatanax) MNHP

MHCMNEKUNOHHLIN KOHTPOSb

OBECIMNEYEHME BE3OIMNACHOCTW MNMPU BbINMONHEHNN PABOT
O6wue TpeboBaHus 6esonacHoOCTH

lMpomblwneHHas 6e3onacHoOCTb N OXpaHa

MoxapHasa 6e3onacHOCTb

PagnauunoHHas 6e3onacHoCTb
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o fpepHas 6e3onacHoOCTb
e ®dusnmyeckas 3awmTa
e ABapuinHoe nnaHupoBaHue
e TexHu4yeckoe OOCNyXMBaHME 3NIEMEHTOB U CUCTEM
e [loggepxaHue YICTOTbI U NOpsAAKa
o (ObecneyeHne HagexXHOCTN obopyaoBaHuUs
METPONOI'MYECKOE OBECMNEYEHNE
YNPABNEHME HECOOTBETCTBUAMU N KOPPEKTUPYIOLWMWME MEPBI
3AMUCK MOKAYECTBY 1 KOHTPOIb 3AMNNCEW
e TpeboBaHMSA K 3aNMCAM MO KA4YECTBY U KOHTPOIIO 3a 3anucsamm
e OTyeTHas AOKyMeEHTaLMsi NyCKOHanagouHbIx paboT
AYONTbI YNIPABNEHMA KAYECTBOM
e O6wume TpeboBaHUA k ayguTam
e OpraHu3auus ayautoB Ha NEPBOM YPOBHE
e OpraHu3auus ayautoB Ha BTOPOM YPOBHe
e OpraHu3auus ayautoB Ha TPETbEM YPOBHE
e TpeboBaHus k kBanudmkaunm nepcoHana, NpoOBOASALLEr0 ayanTbl
e [loagroToBka v NNaHMpoBaHWe ayauToB
e BbinonHeHune ayantoB
e [leaTenbHoCTb Nocne ayauta
e [lokymeHTbl N0 ayauTam
NPUNOXKEHUA:
NEPEYEHb HOPMATMBHbIX JOKYMEHTOB MO OBECINEYEHNKO KAYECTBA
NMEPEYEHb MPOUEAOYP 1O OBECMNEYEHNKO KAYECTBA TP BBOJE B
QKCIMITYATAUNIO SHEPIOBNOKA (ASC)
TEPMWHbI U OMNMPEQEJIEHNA
MEPEYEHb COKPALLEHWI
NNCT PETUCTPALIN MSMEHEHWN

O6nacTb pacnpoctpaHeHusi NOKAC (B3) npuBeaeHa B norn4eckon cxeme Ha puc. 5.1.

MoaroToBka nyckoHanago4yHon fAokymeHTaumm (MHLO) sBnseTcs BaXHeWWwen 4acTbio
npouecca BBoga aHeprobnoka B akcnnyaTaumo. OT KayecTBa M CBOEBPEMEHHOCTM BbiMycka
MHO HanpsMyo 3aBUCAT KayeCcTBO M CPOKU BbiNonHeHus pabot. Ocoboe BHUMaHWe criegyet
obpawlaTtb Ha BONPOCHI COrnacoBaHUsA AOKYMEHTaLMK, T. K. NOCMe Y)>XeCTOYEeHUs HOpMaTUBHON
6asbl U NUUEH3MpOoBaHMA B MNOCNegHU nepuos TPYAOEMKOCTb paboT Mo MnoAroToBKeE WU
0COBEHHO MO corfnacoBaHWio MporpamMm cylecTtBeHHO Boapocna. Cornacosanve [MH[,

0coBEeHHO MporpaMm K rpadukoB MEpPBOro YPOBHS, 3aHMMaeT 3HauMTENbHYL (@ 4acto U
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OCHOBHy}O) 4aCTb BpeMeHUN Ha BbINYCK OOKYMEHTOB. OnbIT NokasbiBaET, YTO BCNeaCTBME 3TOMO

BbIMYCK I'IyCKOHaJ'Ia,EI,O‘-IHOVI OOKyMeHTaunun BO MHOIMX CliydadX OKa3blBaeTCA Ha «KpaCHOI?I»

nHWUM paboT.

OBJIACTB PACITPOCTPAHEHMUA ITIOK AC (BJ)

\4

\4 \4

\4

Iloozomoexa u Cucmemvol u Pazpadomka u
eévinoanenue ITHP obopyoosanue peanuzayusn
AIC npozpammol
—+ Opranusanus paGor Siementsl ADC [Inanuposanue
_ 1 kmacca JIESITSIIBHOCTH
Opranu3zanoHHOe | Gesomacrocn ] .
> (o OI1B 88/97) obecrieyennio
obecrniedueHue padot KAuecTBA
Texauueckoe OnemenTsl ADC
Pazpabotka
oOecrieyeHue paboT 2 kJacca IpABHT K
0€30ITacHOCTH ¥ MeTomiK
N Marepuanboe COCTABIICHHS
obecrieuenue padboT IPOrpaMMbl
v OnemenTsl ADC
MpaBJIeHUE 3 Knacea KomTpors
|_,|paboTamu 1o BBOIY S e30MaCHOCTI L,
0Ji0Ka B JIOKYMEHTOB
IKCILTyaTaIUIo
Tpremka Obecneuenue
|| nycrorananoursix ) neyenmt A3CI ercitsioro
1 CTPOITEILHO - "| 6esomacHoCTH
MOHTaKHBIX paboT IpOrpaMMBl
Hanzop 3a
~»  BBINIOJHCHUEM
paboT

—

BoinosiHeHue padoT 1Mo BBOAY
0J10Ka B IKCILTYyaTaAlUI0
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0€30MaCHOCTH NPHU
RLITIN THAHTIATT hafhoT

Iepconan

DKcrutyara-
[IMOHHBIN
nepcoHan

ADC

[Iepconan
IIyCKOHAaJIa-
JOYHBIX

OpraHu3aluin

[Tepconan
MPOEKTHBIX,
KOHCTPYKTOP-
CKHUX U
Hay4HO -
HCCIIENO0-
BaTEIbCKHUX
opraHu3aluu

—>

ITepconan
3aBOJIOB —
U3rOTOBUTE-
nen

IIepconan
CTPOUTENb-
HBIX H
MOHTa)KHBIX
OpraHu3aluin




Puc. 5.1. O6nactb pacnpoctpaHeHusa NMOKAC (B3)

Paspabotka ¥ corrmacoBaHMe MyCKOHaNago4YHOW [OOKyMeHTauuuM npoBOAUTCS B

COOTBETCTBMU C rpachmkomM pa3paboTky 1 cornacoBaHus MyckoHanagovHonm AokymeHTaumn. Ha

npumepe sHeprobnoka Ne3 KanuHumHckom ASC aToT rpadumk BkmoyYan 674 OoKymeHTa no

crieyloLLMm pasaenam:

OpraHunsaumoHHo-pacnopsaanTenbHas AOKYMeHTauus.
OTanHble nporpammbl 1 rpaduKm.
O6opyaoBaHne N CUCTEMbI PeaKTOPHOro OTAENEHUS.
O6opynoBaHue n cuctembl TYypOUHHOIO OTAENEHMS.
O6opyaoBaHne N CUCTEMbI XMMNYECKOTO Liexa.
OrnekTpoTexHmyeckoe o6opyaoBaHNE N CUCTEMBI.
ABTOMaTU3NPOBaHHAs CUCTEMA YNPaBeHNA TEXHONOrMYEeCKMMU NpoLeccamu.
O6opyaoBaHue 1 cUCTEMbI PagnauMOHHOIO KOHTPOIS.
O6opyaoBaHne N cUCTeMbl BEHTUNSALMM U KOHAULMOHNPOBaHUS.
O6opyaoBaHue 1 cuctemsl Liexa obecnedeHns cuctem 6e3onacHoCTU.
BcnomoratensHoe o6opyaoBaHue 1 CUCTEMBI.
Cuctembl TennocHabXeHus.
TpaHcnopHo-TexHonormdeckoe n obecnyxmnsatowee obopyaoBaHue S4epHOro Tonnmea.
BubpoobcrnenosaHve o6opynoBaHus; cneynanbHble NyCKOHanaao4YHble M3MepPeHNs.
WcnbiTaHns, BbINONHAEMbIE HA pa3HbiX 3Tanax BBoAa 6roka B aKCnyaTaumio.
McnbiTaHms BO Bpemsi oM3MYECKOro nycka.
WcnbiTaHnss B nepuoa  3HEpreTM4eckoro nycka W OMnbITHO-MPOMbILUNEHHOM
aKcnnyaTaumm.
Mpaduk coaepxmT MHopMaumo 0 Heo6XoaMMOCTM COrnacoBaHUs C OpraHN3aunsIMu:
- paspabotumkom npoekta PY;
- paspaboTumkom npoekta ASC;
- Hay4HbIM pyKOBOAUTENEM MNyCKa;
- HayYHbIM pyKOBOAUTENEM MpOekKTa.

Mpaduk paspaboTkm IKCNMyaTauuMoHHOW [OOKYMEHTauuMum BKNOYaeT pa3paboTky

VIHCprKLI,I/IVI no akcnnyaTtaunm n aKcnnyaTtalMOHHbIX CXeM. Pa3pa60TKa 0ObIYHO BbINOMNHAETCH

rONIOBHON (reHNoApPSsiIAHON) MyCKOHaNagoYHOM oOpraHu3auuen, a Takke ee cybnogpsgHbiMu
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opraHnsaumamu. BblweykasaHHble OCOBEHHOCTM COornacoBaHuUs OTHOCATCA Takke M K
aKcnnyaTaunmoHHOW JOKYMeHTaLUnn.

MpadnK OKOHYAHWUSI CTPOUTENbHO-MOHTaXHbLIX PaboT M BBOAA B 3KCMMyaTauumio
9Heprobrioka BKMOYAET OCHOBHbIE 3Tanbl BBOAA C Y4€TOM HEOOXOANMbBIX CPOKOB 3aBepLUEHMS
CMP Ha nepBoo4vepeaHbIX 1 nocnegyromx obbekTax, a Takke cosmelleHnss CMP n MNMHP.

YKpYNHEHHbIA YNpOLLEeHHbIN rpacduk BBoAa B akcnnyataumto 6rnoka Ne1 Poctosckon
A3C, skniovawwmn 3asepweHne CMP no peakToOpHOMY OTAENEHUID, TMOPOCOOPYXKEHUAM,

cneukopnycy 1 Malu3any, B ka4yecTse npumepa npueeaeH Ha puc. 5.2.
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11.99 02.00 10.06.00  30.06.00

OkoHuaHue KoHTponbHas
CMP coopka BKY

YI0THEHUE peaKTopa,
morTax CITHU

05.04.00 10.05,00 o

JHEPronycK

v

15.07.00 05.08.00  15.09.00 15.10

oOKarka

I'M u LIT HcnwiTanus TNopsiuas J PeBuzus
C

®usnyck

.00 04.2001 05.2001

OcBoenne
TP Craua B
MOIITHOCTH IIPOMBIIILT

100% ;00 JKCILIL.

o 1
[IpoBenenue mNOBTOpHOM !
9KOJIOTUYECKOU |

1
9KCIIEPTHU3BI !

1
[Tonyd. nuu. Ha COOPYK. .

ocrapka umuraropos TBC —

ACY TII-3ameHa 060p., MOHT., HaaAKa —P|
[ToaroroBka myckoHazn. fokyMeHTauuu Kk XI'O  —»
Momnrtax u Hanagka CITHU —»

Caua B SKCIUTYaTALHIO THAPOCOOPYKEHIIT —

]
MoHnrtax u ogoHuart. HaTspkeHue CI130 >

Crienkopnyc — okonuanue CMP, Hanajxa, c1ada B SKCILTyaTalu — )

IlocTraBka TommBa —»

Oxkonuanue CMP, ITHP, nocranoBka TI'-1 Ha BanonoBopor —

3arpy3ka TorjauBa —»

Puc. 5.2. YkpynHeHHbI rpaduk BBoAa B akcnnyatauuio 6rioka Ne1 Poctosckon ASC
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dTanHble nporpaMmmbl

OtanHasa nporpamma [NHP (nporpamma npoBegexus MNMHP Ha oTtaenbHOM 3Tane wnwu

nogatane BBoga Onoka AGC B akcnnyatauuio) npegHasHadeHa Ans  opraHusaumm wm

npon3BoacTBa p860T Ha Ornoke Ha 3Tane W noasTane BBoAa B 3Kcnnyartauuto. OTanHas

nporpamMmma yCtaHaBIIMBaeT:

Lenu aTana;

TpebGoBaHMsA MO FrOTOBHOCTM Orioka M OGLLEeCTaHUMOHHBIX CUCTEM K 3Tany, BKIo4vas
TpeboBaHMs MO rOTOBHOCTM cuUCTeM, oOopyaoBaHusi, 34aHWUA, MOMELLEHWUN,
AOKYMEHTauun, nepcoHana;

TEXHOITOMMYECKNEe OrpaHNYEHNs N yKasaHus;

COCTaB ¥ nocregoBaTenbHOCTb paboT Ha aTane;

KPUTEPUMN OKOHYaHWS paboT Ha aTane.

B 6onblunHcTBE cny4yaeB paapa6aTb|Ba+0Tc;| cnepgywouie stanHblie nporpamMmmbl:

npeanyckoBbIX UCTbITAHWIA;
¢husmyeckoro nycka peakropa;

JHEepreTn4eckoro nycka n ocBoeHunA I'IpOGKTHOIZ MOLLHOCTU onoka.

K aTanHbIM nporpaMMam OTHOCATCS:

Mporpamma npeanyckoBbiX HaNagouHbIX paboT, BKMNoYatoLwasi nogaTansi:
MHauengyanbHble UcnbiTaHna 1 onpoboBaHnsi 000pyaoBaHUS;

XIO;

peBn3ns 060pya0BaHUA NEPBOro KOHTYPA;

NCNbITAHNSA CUCTEMbI FePMETUYHbLIX OrpaKaeHuin.

Mporpamma ¢om3anyeckoro nycka.

MporpamMmma sHepreTM4eckoro nycka n onbiTHO-NPOMbILLIIEHHON 3KCMyaTauum.

OTtanHble rpadukn pabot paspabaTbiBatoTCs NO Mepe MNOArOTOBKW K Hayany pabot B

COOTBETCTBYIOLLMX KOHTPOSMbHbIX Toudkax. [Ona aHeprobmoka c¢ BBOP-1000 B kayecTtBe

KOHTPOJ1IbHbIX TO4eK 0ObIYHO NPUHMMaETCA Ha4ano, nnmbo OKOH4YaHue p860T Ha JTanax

(nogartanax):

rmapaBnnU4ecKoe UCNbITaHNE N LMPKYNALMOHHAsS NPOMbIBKA NEPBOro KOHTYpPA;
ncnbiTaHNe repMooBONOYKN Ha NPOYHOCTb M FTEPMETUYHOCTb;

nepeas peBu3vs 00OpPYyAOBaHUSA NEPBOrO0 KOHTypa B COOTBETCTBMM C MPOrpammon
npeaaKkcnyaTaLMoHHOrO KOHTPONS;

ropsiyve uUcnbiTaHmsa cuctem n 060pyaoBaHNS;

BTOpas peBu3vs obopyaoBaHWS NEPBOrO KOHTypa B COOTBETCTBMM C NPOrpamMmon
npenakcnyaTtaLMoHHOro KOHTPONS;

npomMbiBKa TpybonpoBoaos 1 o6opynoBaHMs pacTBOPOM BOPHOW KUCMOTbI;

d13MYECKUIN NYCK,;
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® 3HEepreTMyecknin Nyck.

Mpn HEOBXOAMMOCTM KONNYECTBO KOHTPOSbHbIX TOYEK MOXET N3MEHSATHCS.

OTanHble nporpammbl U rpacorkn COCTaBNATCA C y4eTOM Lenen, 3agad, roToBHOCTH,
TMNOBbLIX COCTaBa, MNOCNeAOoBaTENbHOCTU U MNPOAOIKUTENBHOCTU pPaboT M UCNbITaHUN Ha
AaHHOM 93Tane C y4eTOM BO3MOXHbIX WM3MEHEHUN MNOCNeAoBaTENbHOCTU BbIMNOMHEHUA U
nepeHocoB paboT M UCMbITaHWM C 3Tana Ha 3Tan. YYUTbIBAOTCA TakkKe BO3MOXHOCTU
cosmeweHnss CMP 1 napannenbHoro BeiNofiHeEHMs paboT (ceTeBble rpadukm). B nporpammax
NPMBOOATCA OrpaHNYeHnsi, TEXHOMNOrMYeckne ykasaHusi, mMepbl 6e30MacHOCTM U KpuTepum
YCMNELIHOro 3aBepLueHuns pabor.

B TunoBbix (paboumx) 3TanHbIX MporpaMmMax [OOIDKEH CoAepKaTbCs nepeyveHb
HEOOXOANMbIX WCMbITAHUM CUCTEM W o0bopyaoBaHWs, BbINOMHAEMbIX Ha aTanax [THP.
OTBETCTBEHHOCTb 3a HEOBXOAMMOCTb WM AO0CTaTOYMHOCTb MPeAyCMOTPEHHbIX MporpaMmamu
UCNbITAHUIM HECYT AOIMKHOCTHLIE NULA opraHM3aumi paspaboTtumka npoekta AC, paspaboTunka
npoekta PY, Hay4yHOro pykoBoOuTENSA W SKCNNyaTUPYOLWeEN opraHu3auun, cornacoBaslUve U
YyTBEPAMBLUME COOTBETCTBYHOLLYIO TUMOBYIO (pabo4yto) aTanHyto nporpamMmmy.

B kadectBe npuvmepa HwxKe NPMBOAUTCA COAEPXaHWe nporpamMMbl MNpennyckoBbIX

Hanago4HbIx paboTt Ha aHeprobnoke Ne1 Poctosckon ASC:

1 BBEOEHUVE

YacTtb 1

NCIMbITAHUE 1 ONMPOBOBAHNE CUCTEM M OBOPYOOBAHNA. NMPOIMPAMMA U
METOOMKA

1.1 OBLWME MNOJIOXEHNA

1.2 MHONBUOYAINBHBLIE UCTbITAHNA SNIEKTPOTEXHUYECKOIO
OBOPYJOBAHMA COBCTBEHHbLIX HY>X M CUCTEM HAOEXXKHOIO
AJIEKTPOCHABXEHUA | U 1| KATETOPUN

1.3 ABTOHOMHAA n komnnekcHaa HAJTAOKA U NCTBITAHUA ACY TI
1.3.1 Mepbl 6e3onacHocTun
1.3.2 Ycnosust npoeefeHus pabot

1.3.3 CocTtaB 1 nocnegoBatenbHOCTb paboT

1.4 MPOMBIBKA, TMAOPABJTIMYECKWME UCTIBITAHNA OBOPYOOBAHNA U
TPYBOMNMPOBOOOB, MHONBUOYAITeHBIE UCTMbITAHNA MEXAHU3MOB U
ArPErATOB

1.4.1 Mepbl 6e3onacHocTn

1.4.2 Ycnosusa nposefeHnsa pabor

1.4.3 CocTtaB 1 nocnefoBaTernibHOCTb BbINOMIHEHNST paboT

1.4.4 NpoMbiBKa CUCTEM Ha pasynrOTHEHHLIN peakTop
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1.5 ONMPOBOBAHNE N NCTbITAHUA CUCTEM

1.6 NOATOTOBKA PEaKTOPA K NMOA3TAMY MNAPABIUYECKUE NCTIBITAHAA,
NMPOMbBIBKA N OBKATKA PY

1.6.1 OrpaHnyeHuns, TeEXHONorn4yeckne ykasaHusa n mepbl 6e3onacHocTn

1.6.2 YcnoBums roToOBHOCTU cuctem 1 obopyaoBaHus A BbiNONHEHWs paboT

1.6.3 NocnegoBaTenbHOCTb BbINOMTHEHMSI pabOT NO NOArOTOBKE peakTopa K obkaTke

1.7 JOKYMEHTAUMA OTYETHAA N COATOYHAA
MPUNOXEHWE 1-1 OpraHnsaunoHHble N TEXHUYECKME MepPOoNpUATUSA No obecnevyeHunto
©e3onacHOCTU Npu NPoBeAEHNN NoA3dTana UCMbITaHUSA U onNpoboBaHNE CUCTEM U

o6opynoBaHus

MPUNOXEHWE I-2 MNepedeHb NOMeLLEHUIA, MPUHATBLIX BO BPEMEHHYIO UM MOCTOSAHHYHO
aKcnnyaTaumio K Hadany nogaTtana "McnbiTaHne n onpoboBaHne CUCTEM U
o6opygosarus PY" (MOO)

MPUNOXEHWE 1-3 MEPEYEHD TeXHONOrMYEeCKUX CUCTEM, MOHTaX KOTOPbIX

HeobXxoANMO 3aKOHYNTL B MEPBYIO ovepedb k Hadany nogaTtana OO

NMPUNOXXEHWE |-4 NMEPEYEHDb BEHTMNALUMOHHBIX CUCTEM, MOHTaX KOTOPbIX

HeobxoanMo 3akoH4YMTL K nogatany KOO

MPUNOXXEHWE I-5 MEPEYEHD 3anopHon n perynupytoLlen anektTpudunuumpoBaHHoON

apmaTypsbl, Heobxoanmon k nogatany MOO

MPUNOXEHWE 1-6 NMEPEYEHD BpaluatoLwmxca MexaHn3amMoB HEOBX0ANMbIX K nogaTany
noo

MPUNOXEHWE I-7 MEPEYEHb oTceyHon NHEBMONPUBOAHON apMaTypbl HEOBX0aUMOW
k nogatany MOO

MPUNOXXEHWE |-8 NMEPEYEHb ncnbiTanuii, nposoguMblx Ha nogatane VOO, Ha
TEXHOMNOMMYECKNX U BEHT. CUCTEMAX PEAKTOPHOro, TypOMHHOIo OTAEMNEHN, Cneukopnyca,

POSC n gpyrmux obLlecTaHUMOHHBLIX CUCTEMAX, a Takke obopyaoBaHum peaktopa u TTO

Mpunoxenue 1-9 Npadumk nposegeHns NMHP no cuctemam peakTopHOro oTaeneHus

6n.Ne1 PASC Ha nogaTtane "McnbiTaHmua n onpoboBaHme cuctem n obopyaosanunsa PY"

Mpunoxenue I-10 Mpaduk nyckoHanagoyHblx paboT Ha 06opyaoBaHUM BTOPOro KOHTypa
aHepro6noka Ne1 Po A3C

Mpunoxenue I-11 MNpaduk nposeaeHus NMHP Ha cuctemax cneukopnyca PASC

MpunoxeHue 1-12 Mpadumk NnpoBegeHUA CTPOUTESNTbHO-MOHTaXHbIX U NYCKOHanagouHbIX

paboT no BeHTUNAUMK rnasHoro kopnyca POASC
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MpunoxeHue 1-13 Npadmk OKOHYAHUST ANEKTPOMOHTAXHLIX U MPOBELEHMS

nyckoHanagouHblx pabot no ATO n ACY TIM 6noka Ne1 Poctosckon ASC

MpunoxeHue 1-14 JlokanbHbin 'paduk noarotoBkn peaktopa k XIFO 6rioka Ne1

Poctosckon ASC
CMNNCOK NUTEPATYPHI
YCINOBHbIE COKPALLEHNA
Yactb 2

rMMAOPABJIMYECKNE UCTIBITAHUA, NMPOMbBIBKA 1 OBKATKA PY. NMPOIrPAMMA U
METOOUKA

2.1 OBWKME NMONOXEHWMA2.2 OTPAHUNYEHUA. TEXHOJIOTMYECKME YKASAHUA A

MEPbI BE3OIMNMACHOCTHU

2.2.1 O6wume orpaHn4eHnsi, TEXHONOMMYECKME yKasaHusi U Mepbl 6e3onacHocTu Ha nogatane N,
NpOMbIBKM 1 0OkaTkn PY

2.2.2 OrpaHn4eHuns, TEXHONOrM4YeCcKne ykasaHmsi 1 Mepbl 6€e30MacHOCTM No cucTeMam
3NeKTPo0bopyaOBaHMS, KOHTPOSS, YNPaBeHUs, aBTOMaTUYECKOro perynmpoBaHus

2.2.3 OrpaHnyeHunsi, TEXHONOrMYeckne ykasaHusa n Mmepbl 6€30nacHOCTM Mo peakTopy U nepBomMy
KOHTYpY

2.2.4 OrpaHnyeHuns, TEXHONOIMYeckne ykasaHusa n Mmepbl 6€3onacHOCTM No cucteme
KOMNeHcaumn gaBneHuns

2.2.5 OrpaHn4yeHuns, TeXHOMNorn4yeckme ykasaHms n mepbl 6€30nacHoOCTU No naporeHepaTtopam
2.2.6 OrpaHun4yeHuns, TeXHOMNornyeckme ykasaHmsi 1 mepbl 6€30nacHOCTM NO rMaBHbIM
LMPKYNSAUMOHHBIM Hacocam

2.2.7 OrpaHn4yeHmns, TeEXHOMNOrm4yeckme ykasaHmsa n mepbl 6e3onacHoCTy No unbTpam
BarinacHoOM OYMCTKM TENSTIOHOCUTENS NEPBOro KOHTYpa

2.2.8 OrpaHn4yeHunsi, TEXHOMNOIM4YEeCKUE yKasaHusi U Mepbl 6€30MacHOCTU NO CUCTEME NOANMUTKN-
npoayBKu

2.2.9 OrpaHn4yeHuns, TEXHOMNOMM4YEeCcKMe ykasaHus no cuctemam 6esonacHocTum

2.3TOTOBHOCTb CUCTEM 1 OBOPYOOBAHUA ASC

2.3.1 O6Lue nonoxeHus

2.3.2 [OTOBHOCTb CTPOMUTENIbHON YacTu

2.3.3 [OTOBHOCTb CUCTEMbI aBTOMATUYECKOro NOXapOoTYLLEHUS U NOXAaPHOW cUrHanmnsauum
2.3.4 TOTOBHOCTb TEXHOMOrMYECKUX CUCTEM 1 060PYAOBaHMSA K Havany ruapaBnnyeckmx
ncnbiTaHun n obkaTtkm PY

2.3.5 lotoBHOCTL ACY TI1 1 anektpoobopynoBaHus

2.4 METOLMKA BbINONHEHUA TMAPABNNYECKNX UCMNBITAHUWA, MPOMbBIBKA U
OBKATKN PY
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2.4.1 'vapasnuyeckme UcnbITaHMs 1 NPOMbIBKa NEPBOro KOHTypa
2.4.2 PaboTbl no yctaHoBke y3nos npusoaos CY3, pesusun NLH, HanoxeHuio Tennonsonauyumn
2.4.3 Obkatka PY

2.5 KPUTEPUWM YCNELLIHOIO 3ABEPLIEHUSA MTMOPABITMYECKMX UCMNBITAHUN,
NMPOMBIBKU N OBKATKU PY

2.6 JOKYMEHTAUMA OTYETHAA N COATOYHAA
Mpunoxenue -1 NMepeyeHb MCNbITaHWI, BbINOMHAEMbIX HA NoaaTane rmapaBinyecKnx

NCnbITaHUIN, NPOMbIBKM 1 0bkaTkn PY

anIJ'IO)KeHI/le -2 Tpe6OBaHVIF| no obecnevyeHnto YNCTOTbl TEXHONMOIMMYECKUX CUCTEM U

obopygoBaHud PY k nogaTany rugpaBnimnyeckmx UCNbITaHUNA, MPOMbIBKM U obkaTkn PY

MpunoxeHue 11-3 lNMepeyeHb cuUcTeM, FTOTOBHOCTb KOTOPbIX AOMMKHA ObITb 0becneveHa K

Hadany nogaTana rmgpoucnbITaHN, NPOMbIBKA 1 0OkaTkn PY

MpunoxeHue lI-4 lMepeyeHb aKTOB rOTOBHOCTW OOOPYAOBAHUA U CUCTEM K Havany

rmapoucnbiTaHui, NPOMLIBKM N obkaTkm PY
Mpwunoxenwue 1I-5 Npaduk M, npombiBKM 1 0OkaTKn PY

MpunoxeHue II-6 Tabnuua COCTOAHUA rPaHUYHON apmaTypbl NEPBOro KOHTypa npwm

PasnMYHbIX PEXMMaX PEAKTOPHOW YCTaHOBKM
MpunoxeHue 1l-7 Cxema nepBoro kKoHTypa aHeprodnoka Ne1 Po ASC

MpunoxeHue I1-8 MeponpuaTa Nno NnpegoTBpaLLEeHNo ONPeccoBkn 060pyaOBaHUA U

TpybonNpoBOAOB, CMEXHbIX C NEPBLIM KOHTYPOM, NPUY MTMAPABIINYECKUX UCTbITAHUSAX
YCNOBHbIE COKPALLEHNA
Cnucok nutepaTypbl
YacTtb 3

PEBN3NA OCHOBHOI'O OBOPYOOBAHWA nepsoro KOHTYPA. NMPOIMPAMMA U
METOOUKA

3.1 OBLWWUE MNOJIOXKEHNA

3.2 UENb PEBU3NA

3.3 TPEBOBAHNA BE3OIMNACHOCTH

3.4 BPEMA NMPOBEJEHNA PEBN3UN

3.5 TOTOBHOCTb CMEXHbIX CUCTEM 1 OBOPYJOBAHNA

3.7 METOOMKA NMPOBEJEHNA PEBN3NA
3.7.1 NcxogHoe cocTosiHue

3.7.2 NepeyeHb paboT U MeToamnKa NpoBedeHUst pen3un (MpuBeaeHbl B Tabnumue)
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3.8 MPMEMOYHbIE KPUTEPUN

3.9 OOOPMNEHUE PE3YJIbTATOB PEBN3UN
Mpunoxenue IllI-1,1a Mpadmk peBn3nm oCHOBHOro obopyaoBaHMa NEPBOro KOHTypa

6noka Ne1 Poctosckon ASC
NUTEPATYPA U OTHOCALWIAACA AOKYMEHTALINA
MEPEYEHbL COKPALLEHWI, CMMBONOB
Yactb 4

MOArOTOBKA M MPOBEOEHWE UCMbITAHU/A CUCTEMbI FEPMETUYHOIO
OrPAXXOEHNA. MPOrPAMMA N METOONKA

4.1 OBLWME NOJIOXKEHNA

4.2 3TAMN NPOBEJEHWA U LIENb UCTMbITAHU

4.3 TPEBOBAHUA BESOMACHOCTW 1 OXPAHbI OKPYXXAIOLLEV CPE[bI
4.4 TEXHOJIOT'MYECKME OIPAHNYEHWNA N YKASAHUA
4.5TOTOBHOCTb 1 ICXOAHOE COCTOAHME BHELWHNX CUCTEM

4.6 TOTOBHOCTb W UICXOOHOE COCTOSAHWME JAHHOW CUCTEMBI

4.7 NMEPEYEHb MSMEPAEMbIX MAPAMETPOB

4.8 KPUTEPWUM 3ABEPLLUEHWA MYCKOHANALOYHbLIX NCMbITAHN

4.9 ANMTOPUTM BbIMNOJNTHEHWSA ONEPALIAN
4.9.1 JlokanbHble UCMbITaHUSA repmeTU3npyroLero obopygoBaHuns.
4.9.2 lNMpoeepka CI'O meToooM BakyyMUpPOBaHUSA

4.9.3 lNposepka CI'O n3bbITOYHLIM OaBMEHNEM

4.10 ®OPMA NPEACTABNEHNA OAHHBLIX 1 PE3YNIbTATOB UCMbLITAHAN
Mpunoxenue IV-1 AK T o npoBegeHn ncnbitaHmi Ha nnoTHocTel Ipunoxenue IV-1a
rpadunk NOAroTOBKM K UCMbITAHUSAM CUCTEMbI FEPMETUYHOIO OrpaXaeHus sHeprobnoka
Ne1 Poctosckon ASC

Mpunoxenune V-2 BEJOMOCTD BbisiBneHHbIx aedektoB npu ncnoitaHnax CrO 6noka

Ne1 PoctoBckon ASC Ha repmMeTU4HOCTb M MPOYHOCTb

Mpunoxenune IV-3 AKT 06 ycTpaHeHun 0edeKToB, BbIsIBMIEHHbIX Npu ucnbitaHuax Cro

6noka Ne1 PocTtoBckon ASC

Mpunoxenune V-4 BEJOMOCTb gaHHbIX nameperuii npu ncnoitadnm Cro 6noka Ne1

PoctoBckon ASC Ha repMeTUYHOCTb

Mpunoxenune V-5 BEJOMOCTb aaHHbIX nameperui npu uncnoitaHum Cro 6noka Ne1

PoctoBckon ASC Ha NpoYHOCTb
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MEPEYEHbL MPUHATLIX COKPALLEHWI

TepMuHbl 1 onpegeneHuns
NUCT PEMNCTPALIMN MSMEHEHWW

NucT o3Hakomnenus ¢ MPOrPAMMOW

I'IporpaMMbl M MeTOAMKN UCNbITAHUN OGOpy,qOBaHVIﬂ n cuctemMm

MporpammMbl 1 METOOUKM UCMbITAHUA SABMASKOTCA  OCHOBHbIMW  JOKYMEHTaMu Ang
MOArOTOBKM W MPOBEAEHUSA MNyCKOHanago4HbIXx paboT Ha obopygoBaHum m cuctemax ASC.
Mporpammbl n npouenypbl NCnbITaHUN paspabaTtbiBalOT  CcneuManm3MpoBaHHble
nycKOHanaaoyHble opraHusaumu. NporpaMmmbl UCMbITAHUA pa3aensatoTca Ha obwme (3TanHble)
nporpamMMbl U NPOrpamMMbl UCNbITAHUI KOHKPETHBIX CUCTEM U 060PYAOBaHMS.

Mporpammbl  NyCKOHaNagoOuYHbIX MCMbITaHUA obopyaoBaHMs U CUCTEM —  3TO
pyKoBOsILLME [OKYMEHTbl MO NOAroTOBKE M MNPOBELEHWUI0 MyCKOHanagouvHblx paboTt. ITn
nporpamMmbl NpegHasHayYeHbl ANa YCTaHOBNEHUS TEXHUYECKMX AaHHbIX, Noanexalumx npoBepke
N Hanagke nNpy UcnblTaHUsIX cUCTeMbl (06opyaoBaHMSA), OHM ONPEAENsItoT:

e  OOBEKT UCMbITAHUN;

e  3Tan NPOBEAEHMS U LENN UCMbITAHWUIA;

e pacnpepgeneHue 0b683aHHOCTEN N OTBETCTBEHHOCTWN NPY BbIMOSTHEHUN UCMbITAHUN;

e TpeboBaHMs 6€30MacHOCTM 1M OXpaHbl OKPY>KaloLLEen cpeabl;

e  TEXHONOrM4yeckne orpaHNYeHnst N ykasaHus;

e  MOTPEBHOCTb B TEXHUYECKNX CpeacTBax Afis NpOBeaEHNS UCMbITaHW;

e T[OTOBHOCTb U MUCXOL4HOE COCTOSIHME BHELLHMX cucTeM (obopynoBaHus);

e T[OTOBHOCTb U MCXOO4HOE COCTOSIHNE AaHHOW cucTeMbl (060pyaOBaHUS);

e MepeyeHb N3MepsieMbiX NapaMeTpoB;

e ocneaoBaTenbHOCTb BbINONIHEHWS OnepaLuui;

e  KOHE4YHOe COCTOsIHME cuctembl (06opynoBaHus);

e KpPUTEPUM 3aBEPLLEHUS UCTbITAHWS;

e  MeTOAMKY 00paboTKM pesynbTaToB UCMbITaHUS;

e bopMbl NpeAcTaBneHNs AaHHbIX U Pe3ynbTaToB UCMbITAHUS.

Mporpamma MyCcKOHaNagoOYHbIX MWCMbITAHUA ONs cucTeMbl (OBOpyaoOBaHWS) MOXeT
npeacTaenaTe coboM NakeT AOKYMEHTOB, COCTOSALLMIA M3 NPOrpaMmMbl UCMbITAHUA U KOMMNEKTa
TEXHONOrMYEeCKM CBA3AHHbIX NPoLEeayp UCMbITaHUN.

HeobxoammocTe paspaboTku npouenyp No BBOAY B IKChnyaTauuio BO3HUKNA B
nocnegHve rogbl B CBA3WM ¢ BHegpeHneM Ha AC cuctem ynpaBneHus kadectBom. [poueaypbl
MOryT HOCWUTb KaK OpraHu3auMOHHBLIN XxapakTep (Hanpumep, npouenypbl NPUMEHUTENbHO K
TaubBaHbckon ASC B Kutae, npuBedeHHble B Tabn. 3), Tak M xapaktep WHCTpyKuun (no

BbIMNOJIHEHUIO NpOorpamMmm ncnbiTaHUA, npouenypbl aBapMVIHOVI SKCnnyataunn 1 T.I'I.). Konn4yecteo
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n obbem npouenyp, nognexawmx paspaboTke U BbINOMHEHWIO, B HacToslee Bpems He
pernameHTMpoBaHbl U ONPeaEeNnsAlTCS CUCTEMON YyNpaBfeHWUs Ka4ecTBOM, AEWCTBYHOLLEN Ha
naHHon AC.

Ona cepuiiHoro aHeprobnoka paspabaTtbiBanncb TUMNOBbIE MNPOrpaMMbl U METOAMKM
ucnbiTaHnn obopyadoBaHWS M cucTem.  TunoBas MNyckoHanagodHas AOKYMeHTauus ang
pasgenoB npoektoB ADC «Opranusauus nposeaeHust NMHP» pomkHa paspabatbiBaTbca MO
Aoroeopy ¢ paspabotymkom npoekta ASC ronoBHOM MyCKOHanNago4YHOW OopraHusaumen, nmbo
APYrMMn opraHmsauusamm, obnagaroLwmmm CooTBETCTBYIOLLMM OMNbITOM paboT u KBanvdukaumen
nepcoHana. He Tpebyetca paspaboTka TUNOBOM MYCKOHANagoOYHOM [AOKYMEHTauun Ha
nycKkoHanagoyHole paboTbl, perfnaMeHTUPOBaHHble TOCY4apCTBEHHbIMM W OTpacreBbiMu
cTaHfapTamu, a Takke JOKyMeHTauunen 3aBo4oB-n3roToBUTenen.

lMyckoHanago4Hble paboTbl NpoBoaATCs No paboyer nyckoHanagouYHOW OOKYMEHTaLMWN.
Ona BBoguMmoro B akcnnyaTauuto 6noka AC ¢ BBOP-1000 paspabGatbiBaetca okono 800
eavHny, paboumx MycKoOHanagoYHbIX OOKYMEHTOB (mporpamm M npouenyp). Pabouas
nycKkoHanagoyHas [[OKyMeHTaums (mporpammbl M METOOMKM, npoueaypbl  UCNbITAHWI)
paspabaTbiBaeTca MyCKOHanaAo4YHbIMW OpraHu3aumsiMy, yTBepXaaeTcs rnaBHbIM UHXEHEepOM
A3C n gBnseTca pyKoBOAALLEN OOKYMEHTauMen npu NpoBedeHUW MyCcKoHanagouHbiX paborT.
Pabouve nporpammbl M METOOUKA WCMbITaHUA paspabaTbiBalOTCA B COOTBETCTBUMM C
KOMMMEKTOM TUMOBOW MyCKOHaNagoO4YHOW OOKYMEHTauMM UnuM 3aHOBO, B Criydae OTCYTCTBUS
TMNOBLIX NPOrPaMM U METOANK.

Paboune nporpammbl NnoapasaenstoTcs Ha criegyouime BUabl:

e [lporpammbl MOCNEMOHTaXHbIX OYUCTOK CUCTEM M 0OOPYLOBaHMS.
e [lporpammbl rmapaBnnMYecKMx UCMbITaHUA CUCTEM N 0O0PYAOBaHUS.
e [lporpammbl aBTOHOMHOW Hanaakn obopyaoBaHus.

e [lporpamMmbl KOMMAEKCHBIX UCMbITAHUA CUCTEM.

Mpwn npoeegeHumn MNMHP Ha ronoBHbIX aHeprobnokax 4o pa3paboTku KOMMIekTa TUMOBON
MyCKOHanago4YHOW OOKYMEHTauMu AOMKHa MCMoNib30BaTbCs 3aHOBO pa3paboTaHHas paboyas
nyckoHanagovHasi AokymeHTaumsi. [lepeyeHb Heobxoaumon paboyert nyckoHanago4HOM
AOKYyMeHTaummn n rpacduk ee paspaboTkm gormkeH paspabotatb 'eHepanbHbI NPOEKTUPOBLLMK
AC.

Pabouas nyckoHanago4yHas OOKyMeHTauus OofbkHa paspabaTtbiBaTbCs HA OCHOBAHWUM
npoekta AJC, a Takke KOHCTPYKTOPCKOW UM 3aBoAcCKOW AoKyMeHTauun. Pabouyto
NMyCKOHaNaAo4YHyl OOKyMEeHTauumo Ha paboTbl, K KOTOPbIM HENb3s NMPUMEHUTb LENCTBYHOLLINE
TMNOBble  MNporpaMmbl M KOoTopas  paspabaTtbiBaeTcs  3aHOBO,  paspabartbiBaioT
crneumanu3npoBaHHble HanagouvHble OpraHusauMnm M COrfnacoBbIBAOT €e B YCTAHOBIEHHOM
nopsake c aKkcnnyaTupyrowen opraHusaunen, 3akas4ymkomM, TEXHUYECKUM PYKOBOAUTENEM Mycka
aHeprobrioka AC, MOHTaXXHOW opraHusauuen (npn Heob6xoaumMocTu), MaBHbBIM KOHCTPYKTOPOM

PY, Hay4HbIM pykoBoaunTenem nycka, npencraBUTENAMU 3aBOA0OB-N3roTOBUTENEN
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ncnoiTeiBaemoro obopyaoBaHus. [lepeyeHb cornacylowwmux opraHusaumi JosmkeH ObiTb
onpeaeneH Ans Kaxaon nporpaMmmbsl 1 METOLMKU.

Mpy HanMMuun TMNOBOM MYCKOHaNaAO4YHOW AOKYMeHTauum pabodasi nyckoHanagoyHas

OOKyMeHTaUus SBMSeTCs ee KONuen, 3a UCKIIoYEeHUEM:

e porpamMma [JOMOSHAETCH TUTYMbHbIM JIUCTOM C  MNOAMUCSAMWU  UCMONHUTENEn W
pykoBogctBa AJC. Pabovass nporpamma [ofmkHa WMMETb WHAOEKC TUNOBOW C
nobaeneHneM HanmeHoBaHnsa AQC 1 aHeprobnoka;

e paspabaTtbiBaeTcsa pasgen «BeegeHve» Ha OcHoBaHUWM TekcTa «BBeaeHme» Tunoson
nporpamMmmel;

e OTCTYNMEHUs OT TUNOBOM NPOrpaMMbl YKa3blBalOTCA B TEKCTe paboyei nporpammel.

MpuBs3ka TMNOBbLIX NPOrpaMm K KOHKPETHOMY 3Heprobrioky npousBoauTCcs C y4eToM

paboyero npoekta aHeprobnoka n NPOeKTHbIX M3MEeHEeHUN K Hemy. OTCTynneHus OT TUMNOBOW
nporpamMMbl, BbIMOSTHEHHbIE B Mpouecce MPUBSA3KM TUMOBOW NPOrpaMMbl K KOHKPETHOMY
9Heprobroky, opopMNATCA TEXHUYECKMM peLleHneM, Npu 3ToM:

e B Criy4yae M3MEHEeHUs OOBEMOB WCMNbITAHUW, METOAMKM NPOBEAEHUS WUCMbITaHUN,
anropuTMoOB M NOCreAoBaTeNbHOCTU NPOBEAEHMS onepaLnin, KpUTepMEB 3aBepLUEeHUS
UCNbITAHUIN, TEXHOMOIMYECKNX OrpaHNYeHnn n Mmep 6e30nacHOCTK, a Takke BHECEHUS
OOMNOSTHUTENbHBIX pPa3genoB, 0OPMMAETCA TeXHUMYeckoe pelleHue 3a MNoanUChio
opraHusauumn, NpUMHUMaBLUMX YyyacTue B pa3paboTke W CcornacoBaHMM TUMNOBOW
nporpamMmmeil;

e ApyrMe u3MeHeHus (MapkMpoBKa, uWHAekcaumsa obopyaoBaHuss W apmaTypbl,
CBSI3aHHblE C U3MEHEHMSIMU B paboumnx yepTexax, UISMEHEeHNe Hymepaunm NyHKTOB U
T.4.) OOPMASITCA TEXHUYECKMMU peELLEHUsSIMA 3a MOAMUCBbID MNpeacTaBuTeENnen
opraHusaumm Ha nnowagke ASC, nognuCcaBIMX W COrMacoBaBLUMX TUMOBYHO
nporpaMmmy, 1 yTBEPXXAaKTCA rnaBHbIM MHXeHepoM ADC.

lMyckoHanagoyHass [OOKyMeHTauus  OOfkKHa npegycMmatpuBatbh  TEXHUYECKME U

OpraHM3auMoHHbIE MeponpuaTna no obecneveHuto GesonacHoCcTM BbinofnHeHna [MHP B

COOTBETCTBMM C TpeBOBaHNAMUN OENCTBYIOLLMX B aTOMHOW 3HEPreTMke HOpM 1 npaBus.
PaspaboTunk nporpaMm HeceT OTBETCTBEHHOCTb 3a COOTBETCTBME TEXHUYECKUX

peLleHnin, nCNonb3oBaHHbIX B nporpammMax MNMHP, TpeboBaHWsM NPOEKTHOM, KOHCTPYKTOPCKOM U

AENCTBYOLLEN HOPMATUBHO-TEXHUYECKON SOKYMEHTaLUUu.

MHCTpYKUMM no aKkcnnyataumMm 1 3KCniyaTauMoHHbIe CXeMbl
[Ons BBogmmoro B akcnnyatauuto 6roka AC (tuna BB3P-1000) paspabatbiBaeTtcs
okono 300 eanHuUL, akcnnyaTaunoHHbIX AOKYMEHTOB (MHCTPYKUMWM MO 3KChfyaTauun CUCTEM U
06opyaoBaHMs, SKCMyaTauMOHHbIE perfaMeHTbl, MPOTUBOABAPUIAHBIE MHCTPYKLMUN).
MHCcTpykuumn no akcnnyataumm obopyaoBaHust SBNAKOTCA pabouMMy OOKyMEeHTaMu Ans

npoussoactBa [MHP wn akcnnyataumm AC. WHCTpykuMmM no akcnnyaTauum obopyaoBaHus
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paspabaTbiBaloTCA 3aka3uyMkoM WM cneunanvM3MpoBaHHOW MyCKOHANagoYHOW OopraHu3aumen

No A0roBopy ¢ 3akazymkom.

TpeboBaHUA K MHCTPYKUMSIM NO akcnnyatauumn obopyaoBanHus cogepxatca B OCT 34-

37-812-85, B cooTBETCTBMM C KOTOpbIM NO 060pyaoBaHMa OOMKHA COCTOATb M3 CrneayroLmx

pasaenos:

B

BBEAEHUE;
Ha3HayeHne, XapaKTepucTuka u KkpaTkoe onucaHume obopynoBaHus;
ykasaHus mep 6e3onacHocTy;

noarotoeka kK pabore;

nops4ok paborTsbl;

ocTaHoB 000pyaoBaHus;

BO3MOXHbl€ HEMCMPABHOCTU M AEUCTBUSA NepcoHana no KX yCTPaHEHWIO;
TexHM4eckoe obcnyxnuBaHue;

TpeboBaHus K Ae3akTnBaLumu;

MPUINOXKEHUST;

JINCT N3MEHEHUH;

TNINCT O3HAKOMIIEHUN C U3MEHEHUSIMMW.

pasgene "BBeageHue" ykasbiBatOT HasHadeHve W obnacTb pacnpoctpaHeHus W3,

nepeyeHb JOIMKHOCTHbIX 1L, KOTOPbIM HGO6XOD,VIMO 3HaATb AaHHYK MHCTPYKUUIO;

B

pasgene "HasHadeHue, xapakTtepuctuka W kpatkoe onucaHue obopynoBaHus"

YKa3blBaloT:

HasHayeHne obopyaoBaHUS;
TEXHUYECKNE XapaKTepUCTUKN obopyaoBaHuS;

KpaTKoe onmcaHme KOHCTPYKLMM 060pyaoBaHuS.

Pasgenbl "YkasaHus mep GesonacHoctu", "lNMogrotoBka k pabote”, "lMopsgok paboTbl”

cnegyert BbiNonHATL B cootBeTcTBMM ¢ TOCT 2.601-78.

B pasgene "OcrtaHoB o6opynoBaHus" mnsnaratort:

B

NOPSAOK NOATrOTOBKM 060PYA0BaHUS K OCTaHOBY;

NOPSIAOK OCTaHoBa 06OpyaOBaHMS;

OpraHM3aLUMOHHbIE U TEXHUYECKUE MEpONpUATUS AN CoXpaHeHust obopyaoBaHus B
COCTOSIHUM OCTaHOBa.

pasgene "BO3MOXHble HEWCNPaBHOCTU U OEUCTBUSA MepcoHana Mo WX YCTPaHEHWHo'

cnenyet npmBoauUTb nepeyvYeHb BO3MOXKHbIX HeMCHpaBHOCTeVI, yKa3atb WX BEPOATHble MPUYUHDI,

OEeNcTBusl OBCMYKMBAKOLLEro  MepcoHana Mo YCTPaHEHUKO  3TUX HEUCTPaBHOCTEN C y4EeTOM

TpeboBaHUn pagnaLnoHHOM U saepHon 6e30NacHOCTH.

[aHHble OOMmKHbI ObiTb CBEeAEHbI B Tabnumuy.

B pasgene "TexHunyeckoe obcnyxunBaHmne" NpuBOAAT:
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® yKazaHWusA Mo TEeXHWYECKOMY OCMOTPY U MpoBepke paboTocnocobHOCTU 0GopyaoBaHNUA U

€ro COCTaBHbIX YacTewu;

® [iepeYeHb 1 cogepxaHne pa60T C yKasaHnem HeobXo4MMOoro cneumarnsHoro o6opynosaHM;|,

KOHTPOJIbHO-N3MEePUTESTbHbIX I'IpVI60pOB, annapartypbl, MHCTPYMEHTa U T.M.;

® yKa3aHus O rnopsigke U“ nepunoanyHOCTM OCBUOETENbCTBOBAHUS o6opy,qoaaHV|$| n ero
COCTaBHbIX YacTen OopraHamMu Haa3opa.

B pasgene "TpeboBaHusa Kk ge3akTnBaummn” yKasblBatoT:

® Crnocobbl Ae3akTuBaLumK, mcxoga M3 YCOBUMWM  MakCUMasribHOW  a¢pdbeKTUBHOCTM
Ae3aKTBaLMM U cCoXpaHeHnsi paboTocrnocobHocTn obopyaoBaHus;
e MOPSAOK W NpaBuna Ae3akTMBauum NnpeaycMoTPEHHbIMKU criocobamu.

B "TpunoxeHus" K MHCTPYKUMA BKIHOYaLOT:

KaTeropuno h NCTOMHUKN 3rEKTPUYeCKOoro nntTaHuA,

nepeyvyeHb 3allinT n 6J'IOKI/IpOBOK;

HeobxoOuMble, CXeMbl, rpadukKn, YEepTEXM, ICKM3bl, Tabnuubl;

nepeyeHb NPUHATBIX TEPMUHOB C COOTBETCTBYHOLLMMU Pa3bACHEHUAMMN.

MHCTpYKUMM MO aKchnyatauun TexXHOMormyecknx cuctem gna nposedenus MNMHP n
aKkcnnyataumm paspabatbiBaoTcsa B cocTaBe npoekta AC paspaboTtumkom npoekta AC,
NPOEKTUPOBLLUMKOM KOHKPETHOW CUCTEMbI MMM CNEUManvM3MpoBaHHOW MyCKOHanago4Hom
opraHusaumen no 4oroBopy ¢ paspabotyunkom npoekta AC.

TpeboBaHUA K MHCTPYKUMAM NO 3KCNyaTaumm TEXHONTOMMYECKMX CUCTEM CoAepXKaTcs B
OCT 34-37-802-85. CoctaB pasgenoB VI3 TexHONOrMyecknx CUCTEM aHanormyeH cocrtasy N3
obopyaoBaHus, pasgenbl AOMKHbI COAepXaTb:

B pasgene "BBepeHue" wuanaraloT HasHadeHue wn obnactb pacnpocTtpaHeHus K3,
nepeveHb AOMKHOCTHbIX ML, KOTOPbIM HEOOXOAMMO 3HaTb 3Ty WMHCTPYKLMIO.

B pasgene "HasHauyeHue cuctembl" mnsnarator:

e HasHayeHWe CUCTEMbI U ee pPosb B TEXHOMOIMYECKOM NpoLiecce;

e fepeyeHb, COCTaB (PYHKLMOHAMNbHbIX FPYMNMN CUCTEMbI U UX Ha3HAYEHUE;

e nepeyeHb pexmMMoB paboTbl CUCTEMBI;

e MepeyeHb NpPorpaMm aBTOMaTUYECKOrO YNpaBieHUs;

e CBSI3b CMUCTEMbl CO CMEXHbIMW TEXHOMOTMYECKMMU CUCTEMaMM.

B pasgene "TexHunyeckme orpaHudeHns, ykasaHusi u mepbl 6e3onacHoCcTn" nanaratot:

e  TEXHONOrM4yeckMe n IKCnIyaTaunoHHbIe OrpaHUYEHNS U yKasaHus;

e Mepbl 6GesonacHoOCTW, KOTopble HeobxoaMmo cobnogate npu  OBCAYXMBAHUK

CUCTEMBI.
B paspene "lNogrotoBka cuCTEMBI K MYCKY U MYCK CUCTEMBI" yKa3blBaIOT:

L] NcxoaHoe COCTOAHMNE CUCTEMDbI;

COCTOAHNE CMEXHbIX CUCTEM,
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w
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(o9)

B

nNopsAoK MOArOTOBKM CUCTEMBI K MYCKY; MOPSAOK Mycka CUCTEMB;
KOHEYHOE COCTOSIHME CUCTEMBbI.
pasgene "O6cnyxuBaHne cucTembl BO BpeMsi paboTbl” nanaraior:
nepeBoj CUCTEMbI U3 OAHOro pexuma paboTbl B APYron, B TOM YMChE:
MCXOQHOE COCTOSIHME CUCTEMbI;
nops4oK NOArOTOBKM CUCTEMbI K MepeBody M3 O4HOro  pexuma paboTbl B Apyron
(mnogroToBKkM Kk Nepexoay ¢ paboTatowero obopygoBaHNa Ha pe3epBHOE);
nopsaoK nepeBofa CUCTEMbl M3 OOHOro pexuma paboTbl B gpyron (nepexoga c
paboTatowero obopyaoBaHusi Ha pe3epBHOE);
KOHEYHOE COCTOSIHUE CUCTEMDbI;
TexHu4yeckoe oOCnyXmBaHMe CUCTEMbI BO Bpems paboThl;
Nepruoan4HOCTb M NOpPsiAoK onpoboBaHnst 060pya0BaHUSA CUCTEMDI;
nepeyeHb KOHTPONMMPYEMbIX NapaMeTPOB CUCTEMbI B MPOEKTHLIX pexmnmax paboTbl
(OaHHble OOImKHbI BbITL CBEAEHBLI B TAbnuuUy).
pasgene "OcTaHOB cMCTEMbI" YKa3bIBAKOT:
NCXoO4HOE COCTOSIHME CUCTEMBI;
nopsgoK NoAroTOBKM CUCTEMbI K OCTAHOBY;
nopsiioOK OCTaHOBa CUCTEMDbI;
KOHEYHOE COCTOSIHWE CUCTEMBI.
pasgene "BobiBog o6opyaoBaHust CUCTEMBbI B PEMOHT" M3narator:
yCnoBus BbiBOA4a 060pyA0BaHNSA CUCTEMbI B PEMOHT;
MCXOQHOE COCTOSIHME CUCTEMbI;
nops4oK NOArOTOBKM 060pya0BaHMSA K BbIBOAY B PEMOHT;
nopsgoK BbiBoga 060pyAOBaHMS B PEMOHT;
KOHEYHOE COCTOSIHWE CUCTEMBbI.
pasgene "Beop o6opygoBaHusA cucTeMbl B paboTy n3 peMoHTa" uanarator:
NCXOOHOE COCTOSIHME CUCTEMBbI;
nopsiAoK NOArOTOBKM 060pYya0BaHMSA CUCTEMBI K BBOAY B pabOTy M3 PEMOHTA;
nopsgok Beoga obopyaoBaHus B paboTy U3 PEMOHTa;
KOHEYHOE COCTOSIHWE CUCTEMBI.

pasgene "XapakTepHble HeucrnpaBHOCTM W MEeTOoAbl MX yCTpaHeHua" npuBoadat

nepeyeHb XapaKTepHbIX U HaMbornee 4acTo BCTPEYAOLLMXCS UM BO3MOXHbIX HEWUCTNPABHOCTEN

O60py}J,OBaHI/Iﬂ n MeTodbl NX YyCTpaHEeHUA.

B

npuUnoXxeHna BKNHO4atoT.

e [lepeyvyeHb, HaunmMmeHoBaHWe, KOoNnn4ecTtBo, TUM, TEeXHN4Yeckne fOaHHble COCTaBHbIX

yacTen cucteMbl (JaHHble MOryT ObiTb CBefeHbl B Tabnuubl);
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e MPUHUMN [OEeWCTBUA U KpaTkoe  onucaHne  obopygoBaHus cuUcTeMbl  (Npu
HeobXOAMMOCTM) UK CCbIIKY Ha COOTBETCTBYIOLLMIA JOKYMEHT;

e NepevYeHb aBTOMATUYECKUX PETYNSITOPOB CUCTEMbI (AaHHbIE OOMKHbI ObITb CBEAEHLI B
Tabnuuy);

e KaTeropust U MUCTOYHWKN 3NeKTpocHabXeHust (B TabnuyHom gpopme);

efepeyeHb 3aWUT M BMOKMPOBOK W MpOrpaMm aBTOMaTUYECKOro perynvpoBaHus
(ykasaTb nosvumm 13 obwero nepevHsi 3awmuT u 6nokmposok no AC);

e HeobXxoaMMble CXeMbl, rpaduKn, YepTexu, ACKU3bl, Tabnuubl.

Kpome MHCTpyKuMIiA MO akcnnyaTtaumm cuctem m obopygoBaHms Ha ADC OOMmKHbI ObiTb
pa3paboTaHbl OnaHkM NepeknoveHnn. B MHCTpyKUMAX OOMmMKHO ObiTb ONpegerieHo, Kakue
nepeknioYeHns OOSMKHbI NMPOU3BOAMTLCA TOMbKO MO 6GriaHKkam NepekniovYeHun U C Ybero
paspeLleHnst OHN NMPON3BOASATCS.

Mo ©GnaHkam [JOMKHbl  BLIMNOMHATLCA  MEpeknoyYeHns, Tpebywwmne  CTporomn
nocneaoBaTenbHOCTU Onepauuin, NepekntoyeHns Ha OOOpYAOBaHUW CUCTEM, BaXHbIX ANs
6e3onacHocTu.

B 6naHke nepekntoyeHnin 4OMKHbI ObITb YKa3aHbl:

- OOBEKT NEPEKITIOHYEHUN;

- BpEMS Hayana nu OKOHYaHWsA NepeKYeHni;

- ycnoBus, Heob6xoaMMble A5 NPOBeAEeHUS NEPEKNIOYEHNN;

- MepcoHar, oCyLeCTBALWMIA KOHTPOSb 33 XOA0M BbINOMIHEHWS NEPEKITYEH;

- CBeeHVs 0 nepcoHarne, BbINOSTHALLEM NepeKioYeHNs;

- nocnenoBaTenbHOCTb NPOM3BOACTBA NEPEKIIOYEHNN;

- NONOXEHWEe 3anopHON 1 perynupyioLlen apMaTtypbl Nocne OKOHYaHUSA nepeknioYeHni.

[ns 4yacto noeTopsioWMXca nepeknoveHnn Ha ASC MOryT MpUMMEHATbCA 3apaHee
COCTaBIIEHHbIE TUMNOBbIE BNaHKu.

K wmHCTpykuMaM u 6naHkaM nepekrnioyeHun npeabsBnaAlTca pasHble TpeboBaHus.
BnaHku nepeknoyeHnii 4OMKHbI JOMOMHATbL MHCTPYKLMKN, @ HE 3aMEHATb UX.

OkcnnyaTtauMoHHaa  OOKyMEeHTauuss  OOSDKHA  yuuTbiBaTb  pearibHble  OTnnyums
obopyaoBaHNs UM TEXHONMOTMMYECKUX CXeM OT MepBOHaYanbHOro NpoekTa, KoTopble B psiae
crny4yaeB MMeKT MeCTO BCMeACTBME MNPUHATUA B NPOLEccCe COOpPYXeHWUs 3Heprobroka
TEXHUYECKMX peLUeHN Mo 3amMeHe obopyaoBaHWs, MOAEPHU3AUUWN, YCTPAHEHWUIO KOMMM3UW
TpybonpoBoAoB (COBNageHUs UM HeaonycTMmMo GrmM3Koro pacrnonoxeHus TpybonpoBoAoB Mo
MECTY BCNeaCcTBME OWMOKM NpoekTa MM MOHTaxa) u T.M., a Takke no pesynbtatam NHP. B
3aBMCUMOCTU OT CTEMEHU OTNNYMS U NPUHATON Ha 3IHEeprobrnoke CucTembl ynpaBreHus
Ka4yeCTBOM KOPPEKTUPOBKA 3KCMNIyaTaumMoHHON AOKyMeHTaumm no pesynstatam MNHP ¢ ydeTtom
MPUHATBIX TEXHUYECKUX PELLUeHUA MOXeT OpopMIIATbCH B BUAEe u3BeleHun o6 mameHeHuw,
nnbo nepeBbiNyCKOM 3KCMNnyaTauMoOHHOM AOKYMEeHTauum no cneumnanbHon dopme «Kak

caenaHo.
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Nekuusa 6. HatypHble ucnbITaHUsA NPy BBOAE B 3KCNfyaTtauuio

6.1. HatypHoe akcnepumeHTanbHoe o60ocHoBaHue akcnnyatauum A3C

maBHOM oOCOBEeHHOCTLIO BBOga B akcnnyataumio AJC B Hawen ctpaHe (M no
OTEeYeCTBEHHbIM MpoekTam 3a pybexom) sBnseTcd npuMEHeHMe MeToda HaTypHOro
aKcrnepumeHTanbHoro obocHoBaHus. Ecnn 3a pybexom OCHOBHOE BHUMaHWe yaenseTcs
pac4yeTHoMy 060CHOBaHWUIO, a NPU BBOAE B IKCNyaTauuio HaTypHbIE UCMbITAHNA NPOBOAATCA B
MUHUManNbLHOM o6beMe, TO B HaLLEN CTpaHe Npu BBOAE B IKCNIyaTauMio NPOBOANUTCS LLUMPOKNIA
CMEKTP HaTYpPHbIX WCNbITAHUIA, BKIHOYAKOWMUX KaK MHOMBMAOYyalNbHble, TaKk W KOMMEKCHbIE
ncnbiTaHna  pasHoobpasHoro  obopyaoBaHMA M CUCTEM  Ha  PasNU4YHbIX  CTagusax
NyCKOHanaao4HbIX paboT. Bbi3dBaHO 3TO pasnMyHbIMU NPUYMHAMWU KaK OOBEKTMBHOIO, TakK U
CyObEeKTUBHOIO XxapakTepa, B TOM 4YMUCME CBA3AHHbIMW C POCCUMCKAMW TpaguuusMu W
POCCUNCKUM MEHTaNMUTETOM.

Tak, npu nokynke ToBapa Xutenu Poccum cTpemMaTcss HenpeMeHHOo nowynaTb 3TOT
ToBap. TO e camMoe MOXHO OTHecTM WM K 3Heprobnoky ASC, KoTopbii OO caauu B
JKCMfyaTaumio MOXHO OnpefenuTb Kak HEeKMW ToBap, MOKynaembld 3SKChyaTupyloLlen
opraHmsaumen. COOTBETCTBEHHO HaTypHble WUCMbiITaHMa obopygoBaHus wun cuctem AJIC
ABNAOTCHA CNOCOBOM «MpoLLynbiBaHWUS» NOKyNnaeMoro Tosapa.

Kpome TOro u3BecTtHO, YTO KayeCTBO OTEYEeCTBEHHOW MPOAYKLUMW He Bcerga oTBevaet
BbICOKMM CTaHAapTam, NpUMeHsemMbiM AnS OTBETCTBEHHOro obopypoBaHus u cuctem ASC.
MoaTomy, NOMMMO 3aBOACKMX WCMNbITAHUA M MPOBEPOK, AOMOSHUTENbHbIE MWCMbITAHUA U
nNpoBepkM 000pPyAOBaHNS Ha CTaansiX MyCKOHaNaAouHbIX paboT ABMAITCA COBCEM HE JIULLHUMMN
“ BeCbMa nones3HbiM1U, 0COBEHHO C y4eTOM TOro, YTO BaXXKHOW 3adadven nyckoHanago4Hbix pabot
B npoLiecce BBOAA B 3KCMyaTauuilo SBNAETCS CO3OaHWE YCNOBWUWA ONS MOMHOro 3aBepLueHust
npouecca NpupabdoTKN KOHCTPYKLUMIA ANA OOCTMKEHNA MUHUMATbHbBIX 3HAYEHUA UHTEHCUBHOCTH
OTKa30B B Npouecce nocrneayoLwern NpoMbILLNEeHHOM aKCcnyaTaumm aHeprobioka.

OCHOBHOWN OBBLEKTUBHOW MPUYUHON HEOBXOAMMOCTUM MPUMEHEHUA METO4a HaTypHOro
3KCnepuMeHTanbHoro 06OCHOBaHMS MPOYHOCTM WM pecypca MNpuM BBOAE B IKCMyaTauuio
ABNSAETCS HEBO3MOXHOCTb MOSIHOFO MOAENMPoBaHMUst paboTbl HATYPHbIX KOHCTPYKLMN Kak
pacyeTHbIM NyTeMm, Tak U Ha cteHgax. [psiMble HaTypHble UCCNeAoBaHWUS, NPOBEAEHHbLIE HA
obopygoBaHun PY npu nyckoHanagoudHblx paboTax W 3Kcnayataumm, OCOBeHHO npwu
NepexoaHblX U OUHAMUYECKMX pexXumMax, Nnokasanu, YTO pacyéTHble MeToabl MOryT AaBaTb
3HaYMTENbHbIE MOrPeLIHOCTM B OMpeaeneHnn BeNMYUH aMniuTya foKamnbHbIX HanpshKeHun m
KO3(pPMUNEHTOB acMMMeTpUn. 3TO BbI3BAHO CIOXHOCTBbIO HA3HAYEHWUS TPaHUYHbIX YCIOBUW,
TPEXMEPHOCTLIO M CMOXHBIM XapakTepoM pacnpeferieHnsa HanpsbkeHuin, 0CobBeHHO B 30Hax
KOHCTPYKTUBHbIX HEOAHOPOAHOCTEN, U HEO4HOPOAHOCTBID MEXaHU4YeCKMX CBOWCTB B MecTax
CBapKu 1 Hannaeku. Mpu 3TOM NOrpeLwHOCTM B ONpeaeneHnn BENMUYNH HanpsXKeHn B e ANHULbI

N OeCATKM NPOLUEHTOB NpUBOAOAT K NOrpelliHOCTAM OLIEHKU pecypca B AECATKN U COTHU pas.
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CnoXHoCTb, NPOOOIMKUTENBHOCTb, 3aTPaTHOCTb Mpouecca BBOAA B 3KCnnyaTauuio w
3HAYUTENbHOCTb €ro BIIMSHUS Ha HaAEXHOCTb, 6€30NacHOCTb M AKOHOMUYHOCTbL MocneayoLen
npoMbilwneHHon akcnnyataumm AJC npuBenn K HeOOXOAMMOCTU HaKOMMeHus, aHanusa,
06006LeHns n cuctemaTmsaumm 3HaHun o6 aToM npouecce, HOPMaTUBHOIO PErynMpoBaHns U
onTMMM3aumMM npouecca, TeopeTudeckom pas3paboTkm Moaenu BBOOA B 3IKCMyaTauuio.
PesynbTtatom Bcex aTux paboT cTtano co3gaHne B «ATOMTEX3HEPro» HOBOW 06nacTy HayKu:
Hayku BBOAa B akcnnyaTtaumo ASC.

HayyHbii nmogxod K HaTypHbIM WUCMNbITaHMAM MpU BBOAE B IKCMnyaTauuio sBNAETCs
aHTUNOAOM M3BECTHOrO B Hapode MeToda «Tblka», MO KOTOPOMY 3KCMEPUMEHTbI C
obopygoBaHnem npousBogaTca 6e3  goctaTtodHoM npopaboTkM U yvyeTa  BO3MOXHbIX
NOCNeACTBUNA, OTPaXKaLWMXCA He TOMbKO Ha SKOHOMUYHOCTM CaMMX 3KCMEPUMEHTOB,
Bbl3bIBAEMOWN 3KCNEepMMeHTaMu noBpexgaemMoctTn obopyaoBaHUsA, HO M Ha ©GesonacHocTu
obopynoBaHus, nepcoHana 1 gaxe, BO3MOXHO, OKpyXawwen cpegbl. B cuny aTtoro HayuyHbIn
noaxon K BBOAY B 3KCMnyaTauuio MOXHO cyuMTaTb HEOOGXOAMMOW COCTaBMSIOLWEN KOHLEenuun
KynbTypbl 6€30MacHOCTU, NPUHATON B aTOMHOWN 3HEpPreTuKe.

MpeHebpexeHrne Hay4YHbIM NOAXOA0M K HATYPHbIM UCMbITAHUAM U MPUMEHEHWe MeToaa
«TblKa» MOXEeT NPUBOAUTL K TSXenbiM MNOCNeAcTBUSM, MPUMEPOM YeMYy MOXET CIYXMWTb
UepHobbinbckaa asapwusi, npousoLwlewas BCreaCcTBME He TOMbKO MMEBLUMXCA HeOOoCTaTKOB
npoeKkTa peaktopa, HO, U B NepBY0 ovepenb, BCNeacTBNe NpoBeaeHUs HAaTYpPHbIX UCMbITaHWA B
ycnoeusix, He obecneuynmBarowmnx rapaHTUin 6e30MacHOCTM: OTKMIOYEHME 3alunT, HeyyeT

0COBEHHOCTEN PEaKTUBHOCTU peakTopa.

6.2. Llenun n ycnoBusa HaTypHbIX UCNbITaHUW NMPU BBOAE B 3KCNnyaTaLuio

B paclumnpeHHon hopme Lienm HaTypHbIX UCMbITaHUIA NpU BBOAE B SKCNIyaTauUMo MOXHO
onpegenuTb crieayroLwmm obpasom:

- 060CHOBaHWE NPOYHOCTY;

- 060CHOBaHME HAOEXHOCTU N 6Ge30NacHOCTM 3KCNIyaTaunuu;

- 06oCHOBaHUe pecypca;

- 060CHOBaHNE 3KOHOMUYECKNX NOoKa3aTenen.

Llenn n ycnoBus HaTypHbIX UCNbITAHUA NPWY BBOAE B 3KCMslyaTauuto NpeacTaBreHbl Ha
puc. 6.1. O606LeHHON Lenbilo BBOAA B IKCNyaTaumio SBMSETCA NOATBEPXKAEHNE rOTOBHOCTH
SHeprobnoka K NMpPOMbILLIIEHHONM 3KChnyaTaummM M onNTMManbHOCTU YCIOBWUA €ro aKcniyaTtauum
nyTem BbINONHEHUs1 TpebyeMoro o6 bema UCMbITaHWIA.

OcCHOBHbIe yCnoBuUA HaTYpPHbIX ucnblTaHumn npu BBOAE B SKCMNyaTauUto:

- BesonacHOCTb NpoBeaeHus pabor;

- «3KOHOMUA» pecypca obopyaoBaHUs;

- 9KOHOMUYHOCTb NyCKOHanago4HbIX pa60T.
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I'oToBHOCTH K HCIIBITAHUSAM

ObopynoBanue
U COOPY KEeHUS

ITepconan
MMyCKOHAJIaJI0YHbIN U
AKCIUTyaTallMOHHBIN

HoxymenTanus
MyCKOHAIAI0YHAsI
u
SKCIUTyaTallMOHHAS

A 4

KauectBO

A 4

Boinosnenne o0ema
HCNBITAHMI, HEOOXOIMMOI0
IJ11 00ecreueHuss TOTOBHOCTH K
HpOMBIH.IJICHHOfI BKCHHyaTaHI/II/I

\ 4

A 4

BruisiBiieHMe U perucTpauus
sIBJICHUI U MIPOIEeCCOB, He
NpeIyCMOTPEHHBIX MPOEKTOM,
BJIMSIIONINX HAa CHIDKEHUE pecypca

\ 4

A

y

\ 4

IIpoext

Oo6opynoBanue
U COOPYKEHUSI

ITepconan

JokymeHTauus

v

l

v

Y

Pacxoanl Ha
AIEKTPOIHEPTUIO
U PECYpPCHI

Cpoku BBO2

A 4

Be3onacHoctn

\ 4

IIpuusTHE Mep 11O IIpunsitue mep
MIPEAOTBPAIIECHHUIO 10 CHIKEHHIO
< BO3EICTBUS WIN UCKJIIOUEHHIO
< Ha YCJIOBUSA BIIMSAHUA Ha
0e301macHOCTH CHIDKEHHE
pecypca

KoppexTuposka
NMPOEKTHBIX
KpuTepueB

Ontumusanus pecypca

A 4

A

y

A 4

A 4

IKOHOMUYHOCTDH

A 4

ObecrnieueHne NPOEKTHBIX
YCIIOBUH SKCIUTyaTalluu

A

I'oTOBHOCTH K NPOMBINLIEHHOH IKCILIyaTALMHU

O6opynoBanue
U COOPYKEHUS

[Tepconan
AKCIUTyaTallMOHHBIN

JoxymeHnTanus
SKCIUTyaTallMOHHAas

Puc. 6.1. Lilenn 1 ycnoBusa HaTypHbIX UCMbITaHWUA NPWY BBOAE B 3KCMyaTaumio
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MepBble ABa ycnoBusa cBA3aHbl C o6ecnevYeHnemM NPOEKTHbIX YCIOBUA 3KCNyaTaumm, a
TaKkke C Ka4eCTBOM M OTPabOTaHHOCTbIO MPOEKTa, FOTOBHOCTLIO M KayecTBOM 06opynoBaHus,
3KCMyaTaumMoOHHOro M MyCKOHanago4Horo nepcoHana, nyckoHanagouYHoM 1 aKcnyaTaumoHHON
AOKYMeHTaLmu.

OKOHOMMWYHOCTb 3TOro Nepmoaa 3aBUCUT OT:

- NPOAOIKUTENBHOCTN BBOAA 3HEProbriokoB, KOTOpasi B CBOK oyepedb 3aBUCUT OT
MHOrMX (PaKTOpOB, B TOM 4ucfne OT KayecTBa M OTpabOTaHHOCTM MNpOeKkTa, rOTOBHOCTU W
kayecTBa 060pyaAOBaHWs, NnepcoHana, AOKYMEeHTauuu;

- Pacxof0B ANEKTPOIHEPTNM U PECYPCOB, KOTOPbIE 3aBUCAT OT TEX Xe (PAKTOPOB.

Takum obpas3om, BCe TpW YCrOBUS MYCKOHANaA4OoYHbIX UCMbITAHUA 3aBUCST B OCHOBHOM
OT OOHMX M Tex e (pakTopoB M B MpoLEecce ONTUMMU3aAUUN pecypca B 3HAYUTENbHON CTEMEHN
napannenbHo pelarTcsa 3agaym 6e30nacHOCTU N S3KOHOMUYHOCTMU.

C Q[pyron CTOpPOHbI, He BCerga criegoBaHue UensiM 0e30MacHOCTU U «3KOHOMUMY
pecypca obecneyMBaeT SKOHOMMYHOCTb MpoOLEecca BBOAA B IKCMyaTauuilo, a wuHorga u
HaobopoT, Korga, Hanpumep, BO3HMKAET HEOOXOAMMOCTb BbIMOSMIHEHUSA OOMONHUTENbHBLIX
MCMbITAHUI B CryYae BbISBIEHUS SIBMIEHUIA M NPOLIECCOB, HE NMPEAYCMOTPEHHBLIX NPOoekToM. B
3TOM Ccnydae npuopuTeT oTAaeTca Luensam ©6e3onacHoOCTM U ONTMMM3auuMM  pecypca.
OnTumusaumss pecypca B 3TOM cryvyae AOCTUraeTcss npu AanbHenwen aKcnnyatauum
co3faHmeM BblpaboTaHHbIX B npouecce AOMNOMHUTENbHbBIX UCMbITaHUI ONTUMAarbHbIX YCIOBUIA
akcnnyataumm o6opyaoBaHus.

Mpn BbINOMHEHUN UCNBITAHUI MOTYT ObiTb BbISIBMEHbLI U 3aPErNCTPUPOBAHBLI SBNEHNS U
npoLecchl, He NPeayCMOTPEHHbIE MPOEKTOM, BMSIOLIME HA CHWXKEHME pecypca W Aaxe Ha
6esonacHocTb. B aTom cnyyae obGecneveHne NPOEKTHbIX YCMOBUIM 3KChnyaTaumm MOXeT ObiTb
AOCTUrHYTO TpeMs NyTaAMU (MU UX COMETaHMEM):

- MPUHATMEM Mep Mo NPeAOoTBPALLEHMIO BO34ENCTBUSA Ha yCnoBms 6e30nacHOCTH;

- MPUHATMEM MEP MO CHUKEHMIO NN UCKIIOYEHNIO BITUSIHUS HA CHDKEHWE pecypca;

- KOPPEKTUPOBKOM NPOEKTHbIX KPUTEPUEB.

MocnegHnn cnocob peweHna npobnembl MoXeT ObiTb MNpPUMMEHEH B Ccry4vae
HEeLOCTATOYHOCTM WM HEBO3MOXXHOCTU pELLUEeHUst NepBbIMU ABYMs NyTamu. B aTtom cnydae
N3MEHEHME MNPOEKTHbIX KPUTEPUEB AOMKHO ObiTb OBOCHOBAHO MPOYHOCTHLIMU W APYrMMU
HeoOXxoOMMbIMK  pacyeTamy, MNOATBEPXKAAOLWIMMW  MNPOYHOCTb U paboTOCNOCOBHOCTL

O60pyD,OBaHI/IF| n COOpy)KGHI/IVI B U3BMEHEHHbIX YCIOBUAX SKcnnyaTauun.
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6.3. TpeboBaHUsA K cOCTaBYy UCMbITaHU NPU BBOAE B 3KCNnyaTauuio

Ob6bektamu ncnbiTaHn Ha AC sBnsatoTcS:

- aneMeHTbl cuctem aHeprobnoka AC;

- cUCTeMbl 3Heprobnoka;

- 9Heprobnok AC B Lienom.

Mo ocHoBHOMY (bYHKLMOHANBbHOMY Ha3HA4YeHUO cucTemMbl aHeprobnoka AC gendarcs Ha
cnegyoLine Tunbl:

- TexHosnorunyeckue;

- QNEeKTPOTEXHUYECKME;

- ACY TI1 (CKY), Bkntoyas ee NnogcuMCcTeMbI.

Kaxgasa cuctema aHeprobnoka noboro n3 Tpex BbllleykasdaHHbIX TUMOB MOXET COCTOATb
13 OAHOrO UMW COBOKYMHOCTU HECKOMbKNX BUAOB anemeHToB AC No npvHagnexxHocTu:

- TEXHOMNOrNYeckux;

- 9NEeKTPOTEXHUYECKUX;

- anemeHToB ACY TI1 (CKY).

CoctaB wucnbiTaHMM Ha cuctemax W anemeHTax 6noka AC onpegenseTrca  ux
Ha3Ha4YeHneM 1 BNusHMEeM Ha 6e30nacHoCTb.

Cuctembl 1 anemeHTbl AC No Ha3HaAYeHUIO pa3aensitoTcsa Ha:

e CUCTEMbl N 3NEMEHTbI HOPMaribHOWM aKCnnyaTauum;

e CUCTEMbl U 3N1eMeHTbI 6e30MacHOCTMW.

Mo BnuaHuto Ha 6e30nacHOCTb YCTAHOBMEHO YeTbIpe Krnacca 6e3onacHocTu.

Knaccbl 6e3onacHocTy arnemeHToB 6noka AQC HasHa4vatoTca pa3paboTynkaMmm NpoeKTa.

TpeboBaHua Kk kavectBy anemeHToB 6rnoka ASC 1, 2 n 3 knaccos 6e3onacHocTu
AOMKHbl  OblTb  yKa3aHbl B MPOEKTHOM [OKyMEHTauMm W TEeXHUYecKoM O0BOCHOBaHMM
6e3onacHocTw.

K anemeHTam, OTHeCeHHbIM K 4 knaccy 6e3onacHocTu, npeabsaBnsAwTca TpeboBaHUs
0o0LWEenpoOMbILINEHHBIX HOPM UM MpaBufl, KOTOpble [AOMKHbl ObiTb YyKasaHbl B MNPOEKTHOW
AOKYMeHTaLmu.

Mo BMaam ucnbiTaHnsA Npy BBOLE B IKCMyaTaumio aHeprobnoka AC gensrcs Ha:

- MHAMBMAYyarnbHble UCNbITaHMs (Hanagka) anemeHToB cuctembl. [nsa anemenToB ACY
TIM (CKY) BbINONHAOTCS aBTOHOMHbIE UCMbITaHWUS (Hanagka);

- KOMMMeKCcHble onpoboBaHMs CUCTEM;

- 0bLWwebnoYHble UCNbITaHUS;

- cpaTtouHble ucnbliTaHnsa (KomnnekcHoe onpoboBaHue) aHeprobnoka AC.

Moa wHAvBMAOyanbHbIMM  (ABTOHOMHBLIMW)  UCMbITAHUAMU  (Hanagkor) MOHUMAKTCS
paboTbl N0 NpoBepke PaboTOCNOCOBHOCTU OTAENbHLIX ANIEMEHTOB cUCTEM, obecnevmBatome

BbINOMHEHWe TpeboBaHUW, NPeayCMOTPEHHbIX TexXHUYeckon [AokymeHTauuen Ha [1HP,
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cTaHgapTamu U TEXHUYECKUMU YCIIOBUSIMW K MNPOBEAEHMIO WHAMBUOYAmNbHbIX WUCMbITAHUN C
uenblo noarotoBkn obopymoBaHua kK npuemke PIMK gna komnnekcHoro onpo6oBaHus.
UHauBmnayanbHble (aBTOHOMHbIE) UCMbITAaHMSA (Hanagka) OfneMeHTOB Kaxaon cucTembl
aHeprobnoka AC npoBogAatca no paboynm nporpammam, B KOTOPbIX onpeaeneHbl 06bembl n
KpUTEPUN NCTbITAHWUIA.

WHaveugyarnbHble (aBTOHOMHbIE) UCMbITaHUS (Hanagka) anemMeHTOB KaKAoW CUCTEMBbI
9Heprobnoka nNpoBOAATCA Ha  KaxaoM  OTAeNbHOM  3ariemMeHTe K obopygoBaHuu
TEXHONOrMYECKON, anekTpoTexHudeckonm 4actu, yactm ACY TIM (CKY) (ecrnim oHM ecTb B
cucteme).

KomnnekcHoe onpobGoBaHne cuctem sHeprobnoka AC npegcraensieT  cobown
COBOKYMHOCTb NPOBEPOK paboToCNoCOBHOCTHN CUCTEMBI B peXnMax paboTbl, MpoBepKa KOTOPbIX
npeaycMoTpeHa MPOEKTOM, a Takke MporpaMmMon M MeTOOAMKOM MUCnbiTaHuMi. KomnnekcHoe
onpoboBaHue cuctemMbl NobOro Tnna (TEXHONOrM4eckon, anektporexHudeckon, ACY TI1 (CKY))
NpoOBOOAUTCA MNOCME OKOHYaHUS uMHAMBWUAYarbHbIX (@BTOHOMHbIX) MWCMbITAHUA 3NEMEHTOB
cucTeMbl (TEXHONOIMYECKUX, anekTpoTexHmyeckux, ACY TI1 (CKY)).

HononHutensHo, Tonbko ans ACY Tl (CKY), npoBogaTcs UcnbITaHUS:

- onbiTHada akcnnyatauuna ACY TI1 (CKY) unu ee nogencrem;

- npuemMoyHble ucnoitaHna ACY TI1 (CKY) unu ee nogcuctem.

OO6LLEebNoYHble UCMbITAHUA NpPeacTaBnAsaloT CcOOOM B3aMMOCBSI3aHHOE OnpoboBaHue
cuctem n obopyaoBaHusa Groka B pexumax, NpoBepka KOTOPbIX NPeayCcMOTPeHa MpPOEKTOM,
nporpaMmMamu n MeTOAMKaMN UCTNbITAHUI, N BKNOYAKOT B cebs:

- OUHaMW4YeCKMe UCMbITaHus;

- HEWTPOHHO-(PU3NYECKME IKCNEPUMEHTDLI (MCMNbITAHUSA);

- Tennoduanyeckme UCnbITaHus;

- TennorvgpaBnuyeckne UCMbliTaHUS;

- PEXWMHbIE UCMbITaHUSA, BKMOYalLWMe MNPOBEPKM B3aMMOCBA3aHHOM paboThbl
TEXHONMOMMYECKUX CUCTEM U CUCTEM PErynMpoBaHus NPU UCMbITAHUAX MPOEKTHbIX PEXMMOB
paboTbl aHeprobnoka (yBenvyeHne MOLLHOCTU, MYCK U OCTaHOB TypOuWHbI, NpOBEpKa PeXnmoB
paboTbl OCHOBHbIX PEryNATOPOB 1 T.4.).

CpatoyHble wucnblTaHMA (KOMnNnekcHoe onpobosaHune) aHeprobrnoka AC - 3710
ncnbiTaHnA 9Heprobnoka B UENOM ANA MNPOBEPKM COBMECTHOM paboTbl  OCHOBHOMO
obopynoBaHnss K1 BcnomoraTtesnbHbIX cuctem. CpaToudHble  MCnbiTaHus  (KOMMfEeKCHoe
onpoboBaHune) aHeprobsioka NPOBOASATCA ABaXAbI:

- CcOaTouvHble MWCMblTaHWs 3Heprobrnoka B OMbITHO-MPOMBILMEHHYK 3KCnyaTauuo
NpOoM3BOAATCS NPWU YyCTONYMBOW paboTe 3Heprobrnoka HenpepbIBHO B TedeHne 72 YacoB nocne
3aBepleHnss ANHaMUYECKUX UCMbITaHU Ha ypOBHE TennoBOW MOLLHOCTU He meHee 50% oT
HOMUWHAaIbLHOW;

- KOMMNJeKkCHoe OI'IpOGOBaHI/le 3Hepro6n0|<a npu pa60Te Ha
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HOMMHAaNbHOW MOLLHOCTU NPOBOAUTCA HENpepbIBHO B TeyeHwe 15 CyTOK rnocne 3aBepLueHus
Bcero obvema MNHP u ncnbitaHnn no cuctemam mn aHepro6roky AC B LenoM, BbINOSTHAEMbIX
npv BBOAE 3HEepProbrioka B NPOMbILLIIEHHYHO SKCNITyaTauuio.

Ha cepuiHbix 9Heprobnokax npoBOAUTCSH  COKPALLEHHbIW OObEM  MCMbITAHWN,
00yCnoBMneHHbIN  HeobXOAMMOCTbIO  MOATBEPXKAEHMST paboTOCMOCOOHOCTM U MPOEKTHbIX
XapakTepucTuk obopyaoBaHusa n coopyxennn AIC. Ons Gonblwmx cepun paspabaTbiBaeTcs
KOMMMAEKT TUMOBbLIX NPOrpamMm, B COOTBETCTBUM C KOTOPbIMW MPOBOOATCA UCMNbITaHUA. Takue
KOMMnekTbl Oblnn paspaboTaHbl Anga cepui aHeprobnokos ¢ PY B-320 n PEMK-1000.

Ha ronoBHbIXx 3Heprobrnokax, K KOTOpblM OTHOCATCS nepBble GMOKM Kaxaow cepuu, a
Takke nepsble 6510kn ASC, CTpoSAMXCA MO POCCUNCKMM MPOEeKTaM 3a pybexkom, npoBoauTcs
pacLUMPEHHbIN OOBbEM MCMbITAHWI, B T.4. CEeNapaunoHHble, Tennoxmmmudeckne mcnbitanms MI
yBenn4yeHHbin o6bem CIHW, nccnegoeaHmnsa cencMOCTOMKOCTU 060pyaoBaHUS U CUCTEM U T.4.
PelweHunsa o6 yBennyeHnn obbema UcnbITaHU Ha CEPUNHBIX dHEProbrnokax MoryT NPUHUMaTLCS
TakKke B OTAENbHbIX CIy4asx B CBsI3M C 0cobObiMn obcToATENbLCTBaMM (BBOA 3HEpProbnoka nocne
ANUTENbHOTO MNPOCTOA M XpaHeHus obopyaoBaHUs, MPUMEHEHWEe HOBbIX BWAOB OCHOBHOIO

obopynoBaHus, Tonnmea u T.4.).
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Nekuuna 7. HatypHble ucnbiTaHUA NPU BBOAE B 3KCMslyaTauuio

7.1. Kputepumn ycnewHoOCTN UCNbITaHUN

Kaxxgomy  pexumy UCNbITAHWW  COOTBETCTBYIOT CBOW  KPUTEPUM  YCMELLUHOCTH,
orpaHvydmMBaroLLiMe OONyCcTMMble TemMnepaTtypbl, nepenagbl, pasHOCTM TemMnepaTtyp, CKOPOCTU NX
M3MEeHEeHNd, Hanun4yne, napamMmeTpbl MU OonyCTMMoe KOJIMY4eCTBO TeMnepaTypHbiX UWMKIOB,
AaBlieHna n nynbCaunn naBneHunsa, cratTud4eckme n AMHamMmn4eckne HanpsaxeHma n ,qed)opmau,vm,
BI/I6p0yCKOpeHVIFI, nepemeLleHna O60py,EI,OBaHVIFI, pacxogbl TEMNMIOHOCUTENA U OoXnaxaakLwero
BO34yxXa, MapamMeTpbl KaHalioB perymanpoBaHnAa peakTUBHOCTH, HeIZTpOHHO-d)MSMLIeCKMG
XapaKkTepucTunkn, NpoaoJIKUTENIbHOCTb PEXMMOB U HEKOTOPLIE ApYyrne yCrioBus.

KpVITepI/IVI yCnewHOCTHn NCNbITaHUN yCTaHaBMBaKOTCA pa3pa60T‘-II/IKOM NPOEeKTa, nnbo
3aBOAOM-M3rotoBuTeNnemMm obopyaoBaHusa. B kayectBe npumepa B Tabnuue 7.1 npuBeeHbl
NPOEKTHbIE KPUTEpPWM, onpefensailme TepMoHanpshkeHHoe cocTosiHme obopyaoBaHus PY

BB3P-1000 B pa3nuyHbIX pexnmax UCnbITaHUn (COOTBETCTBYIOLLMX PEXMMaM aKCcnnyaTauum).

Tabnuua 7.1. lNpoeKTHbIE KpUTEPUM OLIEHKM peXxnmoB ucnoitaHnin PY BBOP-1000

Haunmenosanue . .
[TpoekTHbII KpUTEpuil OLIEHKU peXuMa
pexumMa
Pasorpes PY nocine | Ckopocts pazorpesa KJI 10 210°C <20°C/u
IIPOBEICHUS Ckopocts pasorpesa KJI mocne 210°C <30°C/u
TUAPABIMYECKUX CnyBka azotHoi noaymku u3 KJ| mpousBoauTcs miaBHo 0e3
UCIBITAHUI npepbiBaHus npouecca B Tedenue 1,5 - 2,0 9

ITepenan Temneparyp Bepxa u Husza kopiyca KJI <50°C

PasHocth Temneparyp Temonocutens B KJT u B 1 kourype <70°C

N3MmeHeHne TeMIepaTyp COSTUHUTEIIEHOTO TPYyOOTIPOBO/Ia TIPH CTyBKE
asotHoi moaymku AT ,<50°C

PazHocth TemniepaTyp metamia HuxKHEW yactu kopnyca I u
nurareabHoi Boabl ATpr<120°C

Temneparypsi I1I1B I, natpyOka Bripbicka 1 naTpyOka
coeMHHUTENBbHOTO TpyoomnpoBoaa K/I B xoe pazorpesa usmMeHstorcs 6e3
CYLIECTBEHHBIX HECTAMOHAPHBIX sBlenuil (AT<10°C)

Pacxonaxusanue PY |Ckopocts pacxonaxuanus <30°C/q

JI0 TEMIIEPATYPBI PasHocTh Temneparyp kopryca K] B H3MepUTEIBHBIX TOUKAX HE JOJDKHA
60°C npesbimarh AT <85°C. [lpu ATy ;>50°C noswimienue yposus B KJI He
JIOIyCKaeTCs
PasHoCTh Temmepatyp TemnoHocutes B KJI 1 o1aBaeMoro Ha BIPBICK
AT;p<60°C

Temneparypsi I1I1B I, matpyOka Bripbicka 1 naTpyOka
coenmuHHUTENBbHOTO TpyoompoBoaa K/ B xome pazorpeBa usmeHstorcs 6e3
CYLIECTBEHHBIX HECTAMOHAPHLIX siBienuii (AT<10°C)

PasnocTs Temneparyp HkHel yactu [1I' u nurarensHON BOIBI HE
nokHa npesbimarh ATpr<120°C

Coznanue azotHoil noaymku B K/ nmpousBoauTcs B oiMH pueM 6e3
npepsiBanus nporecca (T,,>20°C)
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CranuoHapHbIie
pekuMBbl paboTel PY

[Tepenan remnepatyp “xonoaHoir” Hutku ['I[T u moagnuTouHoM BoAbI 1
kouTypa ATpn<30°C

Ha narpy0ke coenuautensHoro Tpyoornposoaa KJI momyckatores
HEPHOIUUECKUE U3MEHEHUS Temmeparyp ¢ pasmaxom AT;<20°C u
nepuogoM t1>10 MuH Ha (OHE MIABHBIX TEMIIEPaTYPHBIX U3MEHEHHI ¢
AT,<20°C u 15>2 4

N3menenus temneparypsl Ha [TTIB TN (mpu motgaOCTH >5% Ny,
narpy6kax Brpbicka KJI u marpyOkax noamurku 1 kourypa AT<10°C

[Tpu mommuOCcTH <5% N4 HA [TIB II" MomycKaroTCs TEMITepaTypHbIe
nysscanuy ¢ aMminTyaoi ATnnp=15-35°C u nepuogom t>5 MUH

Pa3znocth TemnepaTtyp HukHeH yactu kopiyca I[1I" u nutaTenbHON BOABI
AT qir-ng)<120°C (npu mepaboraronmx [TB]T)

Paznocth Temniepatyp HuxkHeN yactu koprnyca [1I" 1 mutaTenbHON BOIbI
AT qr-ng)<70°C (upu padoraronmx [1B]])

[1na"noBrie
U3MEHEHUA
MoItHoctu PY

3MeHeHne TEMIIEPATyPhl B COEMHUTENLHOM TpyOomposoae KJI <30°C

B MoMeHTBI BO3MYyIIIEHUH IO HAarpy3Ke Ha MaTpyOKe COeAMHUTEIHLHOTO
TpyOornposoaa KJI Moryt HaOaroqaThes IEpUOJUUECKUE U3MEHEHUS
temnepatyp ¢ AT.,<25°C u nepuogom 1>4 MUH

Ilepenaj Temiieparyp Bepxa u Husa kopmyca KJ[ <50°C

Paznocts Temniepatyp HuxkHeW yactu koprnyca [1I" u muratenbsHON BObBI
ATnr<120°C (npu paborarormux IBJ AT r-ng)<70°C)

[Tepenan Temneparyp «xonomHov» HuTkH ['IIT u moanmurouHoit Boms! 1
koutypa ATpn<30°C

[Tpu mommrOCcTH <5% N4 Ha ITIB II" MomyckaroTCs TEMITepaTypHbIe
nysscanuy ¢ aMminTyaoi ATnnp=15-35°C u nepuogom t>5 MuH

CryneHnuatslii cOpoc
1 Habpoc Harpys3Ku
TypOoreHeparopa
Ha 5, 10, 15, 20%
NHOM

Crynenuaroe
M3MEHEHUE
MommHocTd Ha 20%
NHOM

M3MeHeHue TeMIepaTyphl B coeqMHUTENLHOM Tpybonposoae KT <50°C

B MoMeHTBI BO3MYIIIEHUH IO HAarpy3Ke Ha MaTpyOKe COeIMHUTEIbHOIO
Tpybonposoaa K/ moryt HabmtoaTbes eproinueckue N3MeHEeHUs
temreparyp ¢ AT, ,<25°C u neprogom 1>4 MUH

Ilepena Temeparyp Bepxa u Husa kopryca KJ[ <50°C

Pasnocte Temmeparyp HuxkHed dactu kopmyca III' m mwurarensHOU
BO}II)IAT(HF_HB)S].ZOOC

[lepenan remneparyp «xonogHoi» HUTKH ['I[T u noanuroyHoit Boas! 1
kontypa ATpn<30°C

[Tpu momuocTH <5% N0\ Ha TIIB III" nomyckaroTcs TemmneparypHbie
nyabcanuu ¢ ammntynoi ATnnp=15-35°C u nepuogom t>5 MuH

CrymneHuatslii cOpoc
Harpys3sku

3MeHeHre TeMIIEPaTyphl B CoeMHUTENLHOM Tpybonposoae KT <50°C

[Tpowucxomut Brpbick B KII ¢ ATyy,<70°C

Typboreneparopa ITepenan Temneparyp Bepxa v Husza kopryca KJI <50°C

¢ 50% Nyow 210 10% [lepenan temneparyp «xonogHoi» HUTKH ['I[T n noanuroyHoit Boas! 1

Nion koutypa ATpn<30°C
B cBs3M ¢ nepexo1oM Ha MyCKOOCTaHOBOYHBIE PETYISTOpBI nuTanus [1I°
Ha [IIIB pomyckaercs 1-2 nukna W3MEHEHMM TeMIEpaTrypsl C
ATnne=90°C, mocse 4ero MPOUCXOMUT CTAOWIIM3AIUS TEMIIEPATYPHBIX
nynscanuii ¢ ATpnp=15-35°C u neprogom t>5 MuH

COpoc Harpy3ku ¢ W3menenne TeMiiepaTypbl TEIULIOHOCUTEIS B COEUHUTEIIBHOM

50% N0 € paboToit
BPY-K

tpy6onposoae KJI <50°C

ITporcxoaut Brpsick B KT ¢ AT,,,<70°C
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COpoc Harpy3ku Ha
50% Niom

IMepenan Temneparyp Bepxa u nusza kopmyca KJI <50°C

Pa3znocth TemnepaTtyp HukHEH yactu kopiyca I[1I" u nutaTenbHON BOABI
AT(HF-HB)S].ZOOC

[Tepenan temneparyp «xonoanoi» HUTKA ['IIT u moanurounoit Boubl 1
koutypa ATn<30°C

B cBs13u ¢ mepexo0M Ha MyCKOOCTAaHOBOYHBIC peryasaTopsl nmutanus 117
Ha [IIIB pomyckaercs 1-2 unuWkiIa W3MEHEHMM TeMmeparypbl ¢
ATrme=90°C, mociie 4ero MpOUCXOAUT CTaOWIM3als TEMIIEPATyPHBIX
nynscauii ¢ ATn=15-35°C u nepuogom t>5 MuH

Copoc
SIIEKTPUYECKON
Harpy3ku co 100%
Niow 210 0

[TpunymuTensHOE
cpabarbiBanue A3

3aKpbITHE CTOIOPHBIX
KJIallaHOB

M3MeHeHnE TEMIIEPATyPhI TEIIOHOCUTENS B COEAMHUTETLHOM
tpy6onposoae KJ[ <65°C

IMpoucxoaut Bipsick B KT ¢ AT,,,<70°C

Ilepena Temeparyp Bepxa u Husa kopmyca KJ[ <50°C

PasHocts Temneparyp HukHEHN yactu Kopiryca III' u nuraTensHON BOABI
AT(HF-HB)S].ZOOC

B cBsi3u ¢ mepexo/1oM Ha MyCKOOCTAaHOBOYHBIE PEryisTopsl nutanus 117
Ha [IIIB pgomyckaercs 1-2 1nukiIa W3MEHEHMM TeMIepaTrypbl C
ATnne=90°C, mocie 4ero MpOMCXOAMT CTAOMIIM3ALMS TEMIIEPATYPHBIX
nyabcanuii ¢ ATppp=15-35°C u neprogom t>5 MuH

PTO obecrieunBaeT CTaOMIBHOCTH TEMIIEPATYphI MOMMUTKH 1 KOHTYypa
(ATpn<10°C) npu mnepemazge Temmeparyp «xoaomnoi» Hutkd I'IIT u
HOANMTOYHOM Bojibl 1 KoHTypa ATHp<30°C

O0ecTounBaHuEe BCEX
paborarommx ['TIH ¢
MIEPEX0JIOM Ha
€CTECTBEHHYIO
UPKYIISIUIO

ITonxoe
obecroynBanne ADC

Ha coequnutensHoM TpyOONpoBOJie IPOUCXOAST TEMIIEPATYPHBIE
usmenenus AT, ,<50 °C

B cBA3u ¢ nepexoqoM Ha IMyCKOOCTaHOBOYHBIE PerysATopsl nutanus 111
Ha [IIIB pomyckaercs 1-2 nukina W3MEHEHHM TeMmeparypsl ¢
ATnne=90°C, mociie 4ero MpPOUCXOAUT CTAOMIM3AIMs TEMIIEPATyPHBIX
nynscanuii ¢ ATpnp=15-35°C u neprogom t>5 MuH

PTO obecrneunBaer cTabMIIBHOCTh TEMIIEPATyphbl MOJMUTKH 1 KOHTYypa
(ATnn<10°C) npu mnepemage temmeparyp «xonoanoi» Hutku [T u
HOAMUTOYHOM BoBI 1 KoHTypa ATHn<30°C

Pexum oTkimroueHus -
TOJIKTIOUEHUS
otnenbHbIX ['T[H

B coenuHUTENEHOM TPYOOIIPOBOIE TIPOUCKOIAT KOJIEOAHHSI
TemiepaTypbl Temtonocutens ¢ AT, ,<60°C

3MeHeHue TeMnepatyphl Ha narpyoke noanuTku 1 kourypa ATnn<30°C

PasHocth Temneparyp kopryca KJI u teruionocuress Brpsicka <70°C

OTKIIFOYEHHE OJTHOTO
TIIH u3 nByx
paboTarmux

Cumxenue yposHs B [1I" <900 mm

Ortxmouenue [1B]]

Temneparypa nurarensHoi Boasl 11" cHuxkaercs Ha ATp<60°C

N3menenune TemriepaTyp OCTAIBHBIX 3JIEMEHTOB 000pynoBanust PY
AT<10°C

Pa3zHocth TemnepaTyp MeTauia HuxkHer yactu kopryca 11" u
nuTaTenbHoi Bojbl AT r-np)<120°C

CpaOaTbiBaHue
peIOXPaHUTEITHHBIX
knanaHos KJI[ mpu
JTABJICHUSIX, PaBHBIX
ycTaBKaM
cpabaThIBaHUS

Hasnenue B bb Pgp<0,3 Mlla (mu1st HenomyIieHus moapbiBa MEMOpPaHBbI)
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Pexxum BripbIcKa B
KJI ot 'IHH

Pasnocts Temneparyp kopryca KJI u Terumonocurens Brpbicka <60°C

Bopsick B K/ ot
HACOCOB MOJIMUTKH

Pasnocts Temmnepatyp kopmyca KJI u TerutonocuTens BIpbIcKa
ATyp<90°C, mpryem HadanbHOE KPATKOBPEMEHHOE (< | MHH.) CHIKCHHE
TEMIIEPATyPhl BIPHICKA CBBIIIC YKA3aHHOTO YPOBHS HE PETJIAMEHTUPYETCS

IlepepbIB uTaHUS

JlonmyckaroTcss KpaTKOBPEMEHHBIE TEMIIEpAaTypHbIE BO3MYILIEHUS BO BCEX

yetbipex ['TIH Ha uccneayeMsix 3oHax Ha AT=30-50°C

Bpems oT 1 10 2c ¢

MOCJICTYOIITUM

BOCCTaHOBJICHHCM

I'mapaBauueckue 3anonnenue K]l nepen npoBeaeHnEM ruIpaBInue€CKUX UCTIBITAHUI
HCHOBITaHHSA 1-TO JIOTYCKaeTCsl MPOU3BOAUTH MPU MEepenaje TeMIEpaTyp MeTajljia Bepxa u
KOHTYpa nu3a kopryca KJ[ ATy<50°C

(maBnenuem 24,5

MlIlIa Ha nogpramne I' 11

u LI1)

Temnieparypa HOBEpXHOCTH Kopiryca peaktopa T,>80°C

Temnepatypa xopnyca KJI npu nogbeme nasnenus cseiie 3,47 Mlla
TKZ[>1OOOC

Temneparypa nosepxuoctu I'IIT Tryr>>60°C

[Tepenan remneparyp «xonoaHoi» HuTku ['L[T u moanuroyHon Boas! 1
koHtypa ATnn<30°C

TepMoMexaHNUYECKHE HANPSIKEHHUsT B KOHTPOJIUpPyeMbIX Toukax Ha 'K u
XK ne 6oiee [6]

I'mppaBnnyeckue
UCOBITaHUA 2-TO
KOHTYpa

Temmneparypa komiexropos I1I" Tpr>90°C

Temneparypa kopmyca I1I" Tyr>90°C

TepMoMexaHUUECKHE HANPSHKEHUS B KOHTPOJIMPYEMbIX Toukax Ha ['K u
XK ne 6onee [o]

7.2. OnTUMM3aumsa UCNbITaHMN OOOPYAOBaHNA U COOPYXXEHUN Npu BBoAE B

dKcnnyatauuro

3KCI1.I1yaTaL|VIOHHbIe Harpy3kuv npu ncnbitTaHUAax u X ontuMmmsauuma

Harpy3|<V| Ha 3J1IEMEHTbI KOHCprKLI,I/IIZ PY, Bnusatowme Ha umx MPOYHOCTb, KakK OCHOBHOE

CBOWCTBO,

onpeaenamouiee

paboTocnocobHOCTL KOHCTPYKL MW, XapaKTepusylTcs

3Ha4MTENbHbLIM pa3HoobpasnemM:

e TepMOMeXaHNYeCKMne Harpys3km (CTaTI/l‘-IeCKI/le n KBasmmaqueCKme);

e BMbpauum n nynbcaunmn AaBneHns (AMHaMMUYecKne HarpysKkm);

® CelCMUYEeCKMe Harpysku;

e BlinAHNE BOOHOXUMUNYECKOIO peXmnma;

e KOpPPO3US;

e 3pO3us;

® paguaumoHHOEe BO3AENCTBUE.

PasnnyHble coyeTaHns TepMOMEXaHMYEeCKUX Harpy3oK Ha anemMeHTbl KOHCTpyKuun PY,

TakKnx Kak: BHyTpeHHee [OaBlreHue, TeMnepaTtypHble BO34ENCTBUSA, ycunma ot nNpuUuMbIKatoLWmnx

TpyboNpoBOAOB, YCUNUS 3aTsra LUNUNeK pa3beMoB, HArpy3ku NpU NPOEKTHbLIX aBapusix, a Takke

CEeNCMMYECKNX U BHELLHNX BO3OENCTBUI BO BCEX NPOEKTHbLIX peXnmMax, NnpnBoaAT K HakonjieHuo
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LUMKITUYECKNUX MNOBPEXOEHUA B 3nemMeHTax W y3nax KOHCTPyKuun, obopyaoBaHus U
Tpy6onpoBoaoB PY 1 CHWXEHWIO X U3HavarnbHON NPOYHOCTM.

Mo xapakTepy BO3OENCTBMA Ha COCTOsiHME 0b6opyaoBaHUS TepMOMEXaHUYECKUX
Harpysok, Kak OOHOro M3 BaXXKHEWLUMX Harpy3o4HbIX (PakTopoB, pexumbl aKkcnnyatauumn PY,
BKITHO4Asi PEXUMbl UCMbITAHUIA MPU BBOAE B IKCNIyaTaumio, MOXHO pasfenvTb Ha crneayrolimne
rpynnbi:

- pasorpeBbl-pacxonaXxuBaHus;

- CTauMoHapHble pexmMbl paboTel PY;

- NNaHOBbIE N3MeHeHns MmoLHocTu PY;

- OMHAMUNYECKME PEXNMbI (pe3kne nameHeHms mowHoctn PY n TI);

- PEXMMbI C HE3HaYMTENbHbIMM TeMnepaTypHbIMU BO3AENCTBUAMU;

- NIpoYNe PEXMMBI.

HecTtaunoHapHble Tennoeble pexumbl paboTbl PY MOXHO pasgenuTb Ha OBa BuAaa.
MepBble cBA3aHbI C NraBHbIM U3MEHEHNEM OBLLMX NapaMeTpoB BCero 1-ro KOHTypa, BTOpble — C
N3MEHEeHMEeM TENSIOBOr0 COCTOSIHUSA OTAENbHbIX NeTeNnb WUNM 3feMEHTOB KOHTypa, nnbo ¢
ObICTPbIM M3MEHEHMEM NapaMeTpPoB BCEro KOHTypa, MpuM KOTOPOM MOXeT WMEeTb MeCTO
3HauMTeNbHasi HepaBHOMEPHOCTb TeMnepaTyp Mo AfieMeHTaM KOHTypa.

B nepBom cnyyae CKOpOCTM  M3MEHEHWW  TemnepaTtypbl  TEnroHOCUTEnNs,
npegycMaTpuBaeMble MPOEKTOM YCTaHOBKM, Kak MpaBWumo, HEBENUKA U BenuuMHa ux
orpaHn4MBaeTCcs U3 yCnoBum JONYCTUMOWN TEPMUYECKOWN HaNPsHKEHHOCTU KOPMyCOB peakTopa u
KOMMeHcaTopa [faeneHus. B aTnx pexumax TepMuyeckue HanpskeHus B anemeHTtax PY
NPakTUYeCKn OTCYTCTBYIOT, TaK KaK LUMPKyNnAumMs TennoHocutensa obecneynsaeT paBHOMEPHbLIN
nporpes TpybonpoBodoB M KoprycoB. K Takum pexmMam OTHOCATCA PeXuMbl MNaHOBOro
pasorpesa v pacxonaxuBaHus.

Bo BTOpOM cny4dae Tennosble Mpoueccbl MOryT npotekatb C OOorblWMMU CKOPOCTSAMU
N3MEHeHMs TemnepaTtypbl Ha OTAENbHbIX 3NeMeHTax, Bbl3blBas B CTEHKax 3HauyuTernbHble
TemnepaTypHble rpagueHTbl. [lMKM  HanpskeHun, BO3HMKAKOLWMX B 3TUX  pexumax,
npeacTaBnainT cobon CymMMy HanpsiKeHUs OT BHYTPEHHEro AaBrieHUs U OOMNONHUTENbHbIX
TemnepaTypHbIX Hanps>KeHUN, BO3HUKAKOLWMX B CeYeHuax TpybonpoBOoOgoOB WM KOpPMycoB OT
TemnepaTypHOro rpagveHta no TONwuHe cTeHku. lMpu aTom crnegyeT MMmeTb B BUAY, YTO
KpaTKOBpeMeHHble  TemnepaTypHble  HanpsXeHwd,  perucTtpupyemble  Ha  Hapy>KHOM
NOBEPXHOCTU, MEHbLLE TeMMepaTypHbIX HaNPs>KeHUn, OENCTBYKOLWMX B 3TOT MOMEHT Ha
BHYTPEHHEN MOBEPXHOCTU, U MMEIT MPOTUBOMNONOXHbIN 3HAK.

Tennorngpaenuyeckme 0co6eHHOCTM paboTbl TEPMOHAMNPSPKEHHbIX Y3MOB PEeakTOPHOM
yctaHoBku BBOP-1000 onpegenstoT crnegyrowime cuctembl 1-ro n 2-ro KOHTYpOB:

e cuctema oxnaxgenus peakropa (ILK);

® CUCTeMa KOMNeHCaunn aaBlieHna,
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e CMCTEMa NPOoAYBKM-NOAMNUTKN 1-ro KOHTYPa;

e cuctema 6amnacHon ounctkmn 1-ro koHtypa (CBO-1);

e CYICTEMa NaponpoOBOAOB CBEXEro napa;

e CMCTEMa nuTaTenbHON BOAbI;

e CMCTEMA aBapUNHOM NUTaTENbHOW BOAbI;

® CUCTEMbl aBapUMHOIO OXSTAaXAEHUA aKTMBHOW 30Hbl BbICOKOrO M HU3KOrO AaBfeHuH,

BKItOYasi MAaCCUBHYIO YacTb ¢ rmgpoemkoctamm CAOS.

OnbIT HaTypHOro TEH30TEPMOMETPMPOBaHMSA ycTaHoBok ¢ BBOP-1000 nokaskbiBaeT, 4YTo
HEeNpOEeKTHbIE YCINOBMUA HarpyXeHnst 06opyaoBaHnA Hanbonee BEPOATHbI B yY3nax U aNeMeHTax,
CBSA3aHHbIX C 06CNYXMBAOLWMMKN CMCTEMaMN: NaTpybkax OCHOBHOrO 1 aBapunHoro nutanuna Ml
natpybkax noanuUTKM-NpoAayBkM 1-ro KOHTypa, naTtpybkax TpyOonpoBOAOB CUCTEMbI KOM-
neHcaumm pasneHusi. [lpu 3TOM HENPOEKTHble YCMNOBMSA Yalle BCEero BblpaxawTcs B
HecTauMOHapHbIX TemnepaTypHbiX BO34ENCTBUSAX Ha YyKal3aHHble y3nbl  Bcneacteue
NeprMoaMYECKNX NOAAY OTHOCUTENbHO XONOAHOro TENNIOHOCUTENS UM NUTATENbHOW BOAbI.

N3 Haubonee Harpykaemblx TEPMOMEXAHUYECKUMM  Harpy3kamum  3NeMeHTOB
KOHCTpyKumn PY (Ha npumepe BB3P-1000) cneayeT 0TMETUTD:

e Y3nbl coeanHeHusa natpybkos CY3, BPK 1 Bo3ayLHMKa C KPbILLKOW peakTopa;

¢ [MaTpy6ok [y 850 kopnyca peaktopa (rops4mii U XonogHbIn);

¢ [MaTpybok CAO3 kopnyca peakropa;

¢ Y3en coeguHeHus natpybka KM ¢ kopnycom peakTopa;

e [NaBHbLIN pa3bem peakTopa;

e Ulnunebka M170 rmaBHOro pasbema peakTopa;

¢ Y3nbl COEANHEHMSA KPOHLUTENHA U NOXEMEHTA C KOPNYyCOM peakTopa;

e Y3en KpenneHus rHesga ans obpasyoB-cBuaeTenen;

e Y3en ynnoTHeHus Yexna ¢ natpybkom CY3;

e [laTpybok napa Ir;

¢ [NaTpybok nutatensHon Boab! M

o [latpybok aBapuiHon nutaTensHon M

¢ YnnoTtHeHne ntoka Ha guuwe M dy 500;

¢ YnnoTtHeHwue ntoka konnekropa M Ay 800;

o HxHAa yacTb konnektopa NI — natpy6ok Ay 1200;

o Matpy6ok npoaysku NI Oy 80;

¢ [Matpybok ypaBHuTenbHoro cocyaa NI Oy 20;

o Konnekrtop napa I

¢ Pasbem konnektopa 1-ro koHtypa Mr;

o Konnektop 1 koHTypa lNI" B panoHe ypoBHS;

TennoobmeHHas Tpybka [T
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MaTtpy6ok Bnpbicka B K[,

MaTtpyb6ok copoca KM,

MaTtpy6ok Bnpbicka B K[ 0T cuctembl aBapunHoro seoga 6opa (ana PY B-428);

MaTpy6bkn Bo3ayLwHMKa n yposHemepa KL;

Y3en nogcoeamHeHMs onopHon obevankm K HmkHeMy gHuwy K[,

MaTpybok gbixaTenbHoro (coeguHuTensHoro) Tpybonposoga K[;

o [IbixaTenbHbI Tpybonposog KI;

e Y3en ynnoTHeHus cMoTpoBoro noka KO,

e [laTpybKm nognNUTKM M NPOAYBKM 1-r0 KOHTYpPA;

e Tpy6onpoBoabl naccusHon Yactn CAOS;

e 3awmTHas obonoyka.

Haunbonee HarpyxaembiMy BubpaumsiMm 1 nynbcauusaMn AaereHus anemeHTamun PY
ABNAOTCA:

® BHYTPMKOPMYCHbIE YCTPOMCTBA PEKTOpa, B TOM YUCIIE LaxTa BHYTPUKopnycHas, 6mok

3awmnTHbIX Tpy6 (B3T), onopHble TpyObl AHMLWA WaXThl;

¢ Tennosbigensitowme cbopkm (TBC);

® rMaBHbIN LMPKYNASLUMOHHBIA Hacoc;

e konnektopsbl M7

® 3fIEMEHTbI MMaBHOIO LMPKYNSUMOHHOro Tpybonposoaa.

Hanbonee noaBepXeHHbLIMM BO3AENCTBUIO BOAHOXUMMUYECKMX (PAKTOPOB U KOPPO3UU
ABNAOTCH KONNEKTOPbl U TennoobMeHHble TpyObl naporeHepaTopoB.

PagvaumoHHOMYy BO3OENCTBMIO B HaubomnblUen CTEneHn nogBepralTcs Kopryca
peakTopoB.

OnTumMmn3auna akcnnyaTaumMoOHHbIX HAarpy30K MoOXeT BbITb 4OCTUMHYTA:

- ONTUMM3aUMEn YCrOBWUW IKchnyataumm (Harpy3ok) npu nNPOBEAEHUN PEXMMOB
(ncnbiTaHunn);

- oNTMMM3auuen coctaBa (KONMYecTBa) BbINOMHAEMbIX PEXMMOB (MCMbITAHWI).

CHmXeHune (cMardyeHue) akcnnyaTaumMoHHbIX Harpy3ok, UM nx ontTumMmu3auus, SensTcs
Ba)XXHOM 4acTbl0 M OQHUM M3 OCHOBHbIX MyTen pelleHust Npobnem MNoBbIWEHUS HAOEXHOCTH,

pecypcocnocobHocTM 1 B6esonacHocTn obopyaoBaHus n coopyxeHmin ASC.

CoBeplieHCTBOBaHMe 06bemMa n coctaBa UCNbITaHUN

OntuMmmnzauus obbema M cocTaBa MWCMAbITAHUM MOXET [OCTUraTbCsl Kak MnyTem
COKpaLLEHMST MU UCKNIOYEHNS HEKOTOPLIX MCMbITAaHMK, TaK U 3aMeHbl UCMbITaHWM Ha Apyrue
UCNbITaHUSA, OKa3blBaloLMe MeHbllee BAnAHME Ha 06e30nacHOCTb, OCTATOYHbIA pPecypc
obopynoBaHua 1 aensowmecs 6onee 3KOHOMUYHbIMU. [TOMUMO 3TOro, 3Ta Xe LefNb MOXET

AoCTUraTtbCAa Nnytem coBMmeLleHns ncnbiTaHUN.
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B kadectBe npumepa OOGOCHOBAHHOrO COKpaLLEHUA MUCMbITaHUA 6e3 CHUMXEeHUs KX
WH(POPMATUBHOCTM MOXHO NPUBECTM  ONTUMU3AUMIO HOMEHKNAaTypbl UCMbITAHUW  Ans
onpeeneHns cnaga pacxoga TennoHocuTensa npu obectoumBaHun pasnuyHoro yucna MUH
(Bbibera MUH). Mporpammont ncnbiTaHnn NPeaycMOTPEHO NpoBeaeHne 06eCcTounBaHmA O4HOrO,
ABYX, Tpex, yeTblpex NUH n3 yeTbipex paboTtatowmx, AByX U3 ABYX, TPEX U3 Tpex paboTaroLmx
NUH 1 cooTeeTCcTBYIOLLErO YNCHa BKNHOYEHNN-OTKIoMeHUN TLIH, BbI3biBaOWUX CYLLLECTBEHHbIE
Harpysku kak Ha cam I'LIH, Tak n guHamuyeckne Harpysku Ha gpyroe obopyaoBaHue PY.

B pesynbTate aHanusa n cpaBHeHMs KpuBbiX BblberoB MLH B 3aTnx komOGuHauusx,
MoNyyYeHHbIX Ha psage 6nokoB ¢ PY BB3P-1000, Obino caenaHo 3aknioveHue, 4To B nepsble
20 c¢ npouecca Bbibern Bcex [LIH oguHakoBbl B npegenax MOrPELHOCTU MPUMEHSAEMOro
MeToda M3MEpPEHUNn U He 3aBUCAT OT pexmma o0becToumBaHus (4Mcna OTKYaeMbiX W
paboTalLWmnx HACOCOB), UMEKLWMXCA OTnuuMi B npoektax PY u koHcTpykumm [UH. Ha
OCHOBaHWM 3TOr0 NMpeasiokeHo B AanbHEenWeM NpoBoANTb U3MepeHust Bbibera TONMbKO O4HOro
MUH n3 yeTblpex pabGoTaloWwux Ha aTane ropsiien obkaTkM. Ha aTanax oCBOEHUSI MOLLHOCTU
cneunanbHbIX UCnbiTaHuM No obectoumBanuio MNUH He npoBoauTb, @ nonydatb MHOPMAaLMIO O
Bblberax NUH npn npoBegeHnn gpyrmx ncnbiTaHnin, CBA3aHHbIX ¢ oTkMoveHueM MLUH (nonHoe
obecToumBaHume 6roka, ncnbiTaHMe YCTPONCTBA Pa3rpy3kn U orpaHNYEHNsST MOLLIHOCTM).

Mpu nnaHnpoBaHuM paboT Mo BBOAY B 3Kcnyatauuto (pa3paboTke aTanHbIX nporpamm
1 rpacomKoB UCMNbITAHWUA) CTPEMSATCSH, TaM, r4e 3T0 BO3MOXHO, K MakCUManbHOMY COBMELLEHUNIO
ucnoiTaHnn. Tak, abcontoTHoe OOMbLUIMHCTBO WUCALITAHUW MO  TEH30METPUPOBAHUIO U
TepmomeTpupoBaHuio obopynosaHua LK, BbinonHsembix B 56 pexumax, COBMELLEHbI C
nposedeHnemM Apyrnx Heobxoaumblx ucnbiTaHu PY. TennornapaBnnyeckme UCnbiTaHus
peakTtopa M 1-ro KoHTypa, Tpebyowme pexumoB paboTbl NLUH B pasnuuHbix covyeTaHusax, Ha
aTtane «rmagpaBnuyeckne WCMNbITaHWA W NpPOMbiBKA 1-ro KOHTypa, ropsiyas obkatka PY»
COBMELLATCA C U3MEepeHuaMu nynbcauui gaBneHus, Bubpaumn u  nepemeLleHuin
obopynoBaHUA peaKkTOpHOM YCTaHOBKN, Takke Tpebyrowmx pexxumos padoTsl 'LH B pasnuyHbIx
CoveTaHMsX W, COOTBETCTBEHHO, BKMOYEHUNn-oTKNtodeHn [LUH. [MocnegnoBatenbHOCTb
PEXNMOB, PErNCTpUpyeMbiX MO MporpammMaM [aHHbIX MWCMbiITaHWWA, paspabaTbiBaeTca u3
yCrnoBnsa MUHUManbHO JOCTUXKMMOIO KONMMYECTBa BKITHOYEHNN-OTKItoMeHu TLIH.

Mo onbITy UcnbiTaHWi Ha psae aHeprobnokos ASC ¢ BBOP-1000 6binn ucknioYeHbl 13
obbema ucnbiTaHMM NO TepmomeTpupoBaHuio obopyaoBaHusa LK pexumbl, B KOTOpbIX He
OTMEeYanochb NPakTUYECKN HUKAKMX TeMNEepaTypPHbIX BO3AENCTBUIN U KOTOPbIE Takke He TpebyloT
OTAENbHOW cneuunanbHOW NPOBEPKU:

- PEXMMbl NOOYEPEOHOrO BKIMIOYEHNA-OTKIMIOYEHNA OTAenNbHbIX rpynn 6nokos TOH K[;

- cneumarbHble KpaTkoBpeMeHHble onpoboBanusa BPY-A N BPY-K;

- npoayska ypoBHemepoB K[I.

MpumeHsiemble B HacTosillee Bpems MNpyv BBode B akcnnyaTtaumwo PY BB3P-1000

CUCTEMbI BHYTPUPEAKTOPHOIo KOHTPOIIA B|/|6pau,w7| " nynbcau,mh faBneHna B
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anemeHTax BKY n B nmmutatopax TBC gOCTAaTOMHO CMAOXHbI MO KOHCTPYKLMN U MO TEXHOMOrm
MOHTaXa Ha peakTope, BCNeACTBME Yero BEPOSATHOCTb NOBPEXOEHUS 3MIEMEHTOB 3TUX CUCTEM
B MpoLecce MOHTaXxa Ha peakTope JOCTaTO4HO BbICOKa.

Kak nokasblBaeT oOnbIiT, B AaHHbIX CUCTEMAxX BO3MOXHO Hanuune pedekToB u
noBpeXaeHUn, He BbiiBNSEMbIX B nNpouecce rmapoucrnbiTaHUi, HO NPOSIBISIOWMXCA NO34HEe B
npouecce ropsyven obkaTkm B BUAE TeYUn, BUOMMO, U3-3a HAKOMNMEHNS K MOMEHTY obpa3oBaHns
Teyn noBpexaeHus BCNeaCTBME MMEBLUMX MECTO LMKNOB TEPMOCUIOBBLIX Harpysok.
MosiBneHne Teden B 3aWMTHbIX Tpybax M y3nax BbIBOAA [AaHHbIX CUCTEM NPUBOAUT K
HeobXoANMOCTU pacxonaXxmnBaHUA PeakTOPHOW YCTAHOBKU ANSi PEMOHTA M YCTPAHEHUS Teden n
npepbIBaHMs npoLecca ropsven obkaTku.

B03MOXHOCTb OTKa3a OT CUCTEM BHYTPUPEAKTOPHbIX M3MEPEHN BUOpaLUUi 1 nynbcaunn
AaBMNEeHUs Ha OAHOTUMHBLIX 3JHeprobriokax MOXeT ObiTb onpaBgaHa [[OCTAaTOYHOCTBIO U
NMOBTOPSIEMOCTBLIO PE3yNbTaToB, MOJYYEHHLIX HA paHee BBeAEHHbIX 3Heprobrokax ¢ BBIP-
1000. B nepcnekTMBe CTaBUTCA 3agada OCYLLECTBNEHUS KOHTPONS BUOPALMOHHOIO OTKIMKA W
ANHAMNYECKON Harpy>KeHHOCTU BHYTPUKOPMYCHbIX YCTPOWCTB peakTtopa Mo BMOPOLUYMOBbLIM
XapakTepuUCTUKaM KPbILWKW peakTopa, YTO MO3BONUT OTKasaTbCA OT BHYTPUKOPMYCHbIX
namepeHnin. Takasa 3agada MOXeT ObITb peLleHa nyTeMm:

— OUEHKM BUOBPaLMOHHOIO COCTOSIHMS KPbILLKM peakTopa BO B3aMMOCBA3M C
o6opygosaHunem NJK PY;

— BbISIBNEHUSA CBA3EN MEXAY BENUUMHAMM BUBpaLMN U UX CNEKTpanbHbIM COCTaBOM MO
npeobpasoBaTensam BHELLIHErO U BHYTPUPEAKTOPHOIO KOHTPONS;

— Habopa NCcxoaHbIX AaHHbIX AN8 OOPMUPOBAHUS KPUTEPUEB OLEHKN HOPMAaIibHOMO
COCTOSIHUSA BHYTPUPEAKTOPHOro 060pyaoBaHus, a Takke Ans pa3paboTku MeToauk
ANArHOCTMYECKOro KOHTPOSSA COCTOSHMS PY 1 ero octaTovHOro pecypca ¢ NoMOLLbI CUCTEM

BHELUHEPEeaKTOPHOro KOHTPOJIS.

OnTuMusauma nocrnenoBaTesibHOCTU UCNbITAaHUA

MNpumepamn onTUMM3aLMK NocrefoBaTeNbHOCTU MYyCKOHANaA04HbIX UCTbITAHUA MOTYT
CNyXWUTb  M3MeHeHus nocnegosaTtenbHocTn 3atanos [MHP, peanu3oBaHHble npu BBOAE B
akcnnyaTtaumto aHeprobnoka Ne1 Poctosckon ASC.

TunosbiM rpacmkoMm BBOAa B aKcnnyatauuio 6bina npegycMoTpeHa cregytowias
nocneposaTenbHocTb aTanos [MHP:

MOO = XI'O = peBususa = ucnoitaiusa Cro = e = 3= OMnJ,
roe XIFO — xonogHas n ropadvas obkatka; @I n 3l — pmsmnyecknin n aHepPreTMYeCcKUin NycKku;
Ol13 — onbITHO-NPOMBILNEHHAsA 3KCNyaTauus.

Ona ymeHbweHua npogomkutensHoctn [MHP no mepe rotoBHoct TLUH wn wux

BCMOMOraTeNbHbIX CUCTEM OblNn BbIMOMHEH HeﬂpeﬂyCMOTpeHHbIVI TUNOBbLIM FpaCbVIKOM noasTan
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«lMpenBapuTenbHble TMAPOUCHbLITAHUS U LUUPKYNSAUMOHHAA NPOMbIBKa» Ha «XONOgHOW» BoAe
(T<403 K). 3to nossonuno [o Hayana nogatana XIO ycTpaHUTb BbISBMAEHHbIE MpU
npoBeaeHnn rmapouncnbiTaHnun gedekTbl, obkatate 'LIH 1 BcnomoratenbHble cUCTEMBI, a Takke
BbINOMHUTL OTMbIBKY 1-r0 KOHTypa QOO YCT@HOBMEHHOrO HOPMATUBHbIMK TpeboBaHUAMM
kayecTBa TennoHocuTens. OAHOBPEMEHHO BbINOMHANUCH MOHTaXHble U HanagoyHble paboTbl
Ha pe3epBHOM Aum3enbHomn anekTpocTaHumm (PO3C), npoBogunacb obkaTtka ansenb-reHepaTopa
Ha XONOCTOM XOA4Y W Mo, Harpy3Komn.

Cnegyetr wvmeTb B BuAy, YTO HeOOXOAMMOCTb  BbINOSHEHMS  nogaTana
«lMpegeaputenbHble W n UlM» onpegensnace ocobeHHOCTAMM BBOOA B IKCMiyaTauumio
aHeprobrioka Ne1 Poctoeckon AQC nocne gnutenbHOro nNpocTosi N XpaHeHus obopyaoBaHns r
MOXET He ABNATbCS ONTUMarnbHON A5s 9HeProbriokoB B YCNOBUSIX MOTOYHOIO CTPOUTENbCTBA.

CyLeCcTBEHHbIV BKag B ONTMMM3aLMIO Npouecca BBOAA B 3KCMyaTaumio BHEC NepeHOC
NCMNbITAHUN CUCTEMbI repMeTU4Horo orpaxaeHuns Ha 6noke Ne1 Poctosckon ASC Ha 6onee
paHHMA nepuog MO CPaBHEHMIO C TUMOBLIM rpadukom. [MpoBegeHne 3TUX UCMbITAHUA [0
Hayana ropsyen  oBkaTKM  MO3BONWMO  WUCMOMb30BaTb  MMEKLWMECs  BO3MOXHOCTU
WHTEHCMdUKaumMM paboT NpuM HErotoBHOCTUM 060pyAOBaHMS K MNPOBEAEHMIO UCMbITAHWMK MO
TMNOBOMY rpaduKy, T. €. pearnbHO COKpaTUTb obLiee BpeMsi BBOAA B JKCNIyaTaumio 1 B TO Xe
BpemMsi npu pabote PY Ha HOMMHanbHbIX NapaMeTpax WMEeTb MOSIHOCTBIO TOTOBYHO,
MCNbITAHHYIO HA NPOYHOCTb M NAOTHOCTb repMEeTUYHY0 000MOYKY, T.e. NOBbICUTL 6e30NacHOCTb
nposeaeHnsa pabot B nepuog XIO.

Takum obpasom, Ha aHeprobnoke Ne1 Poctosckon ASC ©Obina peanusoBaHa
cnegyollas nocnegoeaTenbHOCTL aTanos MNHP:

NOO = npepBaputenbHbie NN u UM = ucnbitaHna Cro = XIro = pesususa = &I
= IJM3.

AT0T onbIT ObIN Ucnonb3oBaH Ha 6noke Ne3 KanuHuHckon ASC, a Takke Ha 6noke No1

TanbBaHbckor ASC B Kutae.

CoBeplueHCTBOBaHME MEeTOAUK UCNbITaHUN
CoBepLUEHCTBOBAHME METOAMK MYyCKOHanagouHblX WCMbITaHWA Npu  BBOAE B
aKcnyaTtaumio ABngeTca oT4enbHON OOLLMPHON TEMOW N HE paccMaTpuBaeTCs B AaHHOM Kypce

NEKLMIN, 0gHAaKO MOXET ObITb PEKOMEHAOBAHO AN CAMOCTOATENbHOMO U3YYeHNs.
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7.3. TexHM4eckue TpeboBaHUA FOTOBHOCTM CUCTEM, OOOpPYAOBaHUA U NOMELLEHUN
3HEepro6y1I0KOB aTOMHbIX CTaHUuK ¢ peakTopamu BBAOP u PBEMK k atanam MNHP
dtan «UcnbiTaHUA M onpoboBaHue cUCTEM U 0O60PYyAOBaHUAY:

Llenbto paboT Ha paHHOM 3Tane sABMASIETCA MOCMEMOHTaXHasi O4MCTKa, NPOMbIBKA
(npoayeka) obopygoBaHna © TpybonpoBOAOB, WCMbITAHUS Ha MAOTHOCTb M MPOYHOCTD,
MCMNbITAHMSA MaLLWH, MEXaAHW3MOB W arperatoB Ha XONIOCTOM XOA4y C MPOBEPKOW COOTBETCTBUS
PaKTUYECKNX XapaKTEPUCTUK NPOEKTHbIM (MAcnOpPTHbIM), MOY3roBOe ONpoboBaHME CUCTEM U
obopyaoBaHus, ydacTeyowmnx n obecneunsatolmx BeinonHeHune NMHP Ha nocnegytowem atane.

Ha aTtane "®yHKuMOHamnbHblE WCMLITAHUMS W MNOY3roBOe onpoboBaHME CUCTEM W
obopyaoBaHua"  BbINOMHAKTCS  MyCKOHaNagovHble  paboTbl MO 3NEKTPOTEXHUYECKUM
yCTpOWCTBaM, CpeacTBaM aBToMaTu3auun, Uu3MepeHuss n  oTobpaxeHus MHgopMauuw,
TEeXHOMNOrM4eckum cuctemam, obopygoBaHuio 1 Tpybonposogam.

Hauyanom lMHP no anekTpoTexHuyeckuMm YCTpOMCTBaM, CpeacTBaM aBToMaTtusauuu,
n3MepeHns 1 oTobpaxeHus WHpopMaumM cnegyeT cuyuTatb Hayano paboT no Hanagke,
MCNbITAHNAM U NOCNEMOHTaXXHOW NPOBEPKE YCTPOWUCTB U CUCTEM.

Havanom MNHP no TexHomormyeckum cuctemam v 06OpyaoBaHWIO crniegyeT cyuTaTb
MOMEHT Mofauyn HanpsbkeHUs Ha noTpebuTenn COBCTBEHHbLIX HYXXA CUCTEM MO MNPOEKTHOW
cxewme.

[OTOBHOCTb CUCTEMbI MOXapOTyLWeHUs Ornoka K MOMEHTY nogadn HanpsikeHust Ha
COBCTBEHHbIE HYXXAbI:

e BbINOSIHEH MOHTAX METaNMOKOHCTPYKUMIA 1 TPyOONpOBOAOB CUCTEMbBI aBTOMATUYECKOTO

NOXXapPOTYLUEHMS B NMOSTHOM NMPOEKTHOM O0BbEME;

e 3aKOHYEHbl CBapO4Hble paboTbl B MOMELLEHMAX KaBENbHOrO X035IMCTBA UCTbIThIBAEMbIX

n onpobyeMbliX CUCTEM;

e Mpou3BefeHa repmeTmsaumsa kabenbHbIX MPOXOAO0K;
e 3aKOHYEH MOHTaX W Hanagka AUCTaHLMOHHOTO ynpaBneHns aBTOMaTU4eCcKnx yCTaHOBOK

NOXXapoTyLUEHWS;

e CUCTEMbl MNOXapoTylleHus HaxogaTcs B paboTte nNoO cxeme AUCTaHLMOHHOIro
ynpaseneHus;
e nomeweHus AC, NpUHSITbIE BO BPEMEHHYI M MOCTOSHHYHO 3KCMiyaTaumio, OCHALLEHbI

NPOEKTHBIMW CpeACTBaMU NOXAPOTYLUEHMS 1 CpeaCcTBaMU CUrHanm3aumm;

e OArOTOBIEHbI MEPEHOCHLIE CPEACTBA MOXAPOTYLUEHUS M B HEOOXOOUMbIX MecTax

OpraHn3oBaHbl NPOTUBONOXAPHLIE MOCTLI.

Mo 3NeKTPOTEXHMYECKUM YCTPOWCTBAM Ha 3Tane MCNbITaHUst U onpoboBaHWA CUCTEM U
o6opyaoBaHnsa OOMKHBI ObiTb BbINOSHEHBI:

e MpoBepKa COOTBETCTBMSA LLMTOBLIX U3AENUIA, annapaTtypbl 1 NPUBOpPOB NPOEKTY;

e MpoBepka 3NEeKTPOTEXHUYECKUX XapaKTepUCTMK obopydoBaHus, annapaTypbl WU
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YCTPOWCTB B COOTBETCTBUM C AENCTBYHOLLMMN HOPMATUBHO-TEXHUYECKUMUN JOKYMEHTaMM
N TpeboBaHMAMMN JOKYMEHTALMM 3aBOA0B-U3rOTOBUTENEN;

MCNbITaHUS U3onsauMn obopygoBaHUs 1 Kabenen NoBbILLEHHbIM HAMPSKEHNEM;
NOArOTOBKa YCTPOWCTB K BKMIOYEHMIO, Hanagka u onpoboBaHne Ha HepaboTaroliem
obopyaoBaHuu;

npoBepKa YCTPOWCTB B paboTe npu MHOMBMAYANbHbIX UCMbITAHWUAX TEXHONOMM4YeCcKoro
obopynoBaHus.

Mo cpeacrtBam aBTOMaTM3aLMK, M3MEPEHUS U OTOOpaXkeHusi MHdOopMauMM Ha aTane

ncnblTaHna " OI'IpO6OBaHVIFI CUCTEM M O60pyLI,OBaHVIFI OOITKHbI ObITb BLINOSTHEHDI:

npoBepka AartyuMkoB, NpuOOpoB M annapaTypbl B COOTBETCTBMM C [OEWCTBYHOLLUMMM
HOPMATUBHO-TEXHUYECKUMUN OOKYMEHTaMW U TpebOBaHUAMU LOKYMEHTAUUW 3aBOLOB-
N3roToBUTENEN;

npoBepKka COOTBETCTBUS LMTOBbLIX U34enui, npnubopos 1 annapaTtypbl NPOEKTY;
nNpoBepKa CXem BTOPUYHOW KOMMYyTaLUKN 3nekTpoobopyaoBaHns 1 annapaTypsbl;
npoBepka n3onsaunm obopyaoBaHNS U CXEM 3NEKTPONUTaHUS;

NOArOTOBKA CpPEeACTB aBTOMaTM3auuW, U3MEPEHUS U OTobpaxeHus WHdopmaumm K
BKIIIOYEHNIO, Hanagke W onpoboBaHWIO Ha HepaboTalwweM TEXHOOrMYECKOM
obopynoBaHuy;

npoBepka YCTPOMCTB B paboTe npu MHAMBMAYAIbHBIX UCTBITAHUAX TEXHOMOMMYECKOro
obopynoBaHus;

MEeTpPOJSIornyecKkas atrTectaumsa kKaHanoB MHoOpMaLuu;

oTnagka nporpamm MaTemaTudeckoro obecneyeHusi aBTOMaTM3UPOBAHHOW CUCTEMbI
yrnpaBneHnsi TEXHONOMMYEeCKUMIN NpoLieccamu.

Mo TexHonmornyeckum cuctemam, obopyaoBaHuo U TpybonpoBogam Ha aTane

ncnbiITaHNA n OI'IpO6OBaHVI$I cuctem mn 060pyD,OBaHI/1$I OOMKHbI ObITb BbINOMHEHBI:

npoBepka COOTBETCTBUS CUCTEM, 0GOpydoBaHWs U TpybonpoBoaoB TpeGoBaHMSM
NPOoeKTa;

MOCNEMOHTaXHas ouncTka obopyaoBaHus U TPYGONPOBOAOB;

MHOMBUAYarnbHblE UCTbITaHUS 06opyaoBaHUS U TPYOONPOBOAOB;

ncnbiTaHna n onpoboBaHue cuctem 1 obopyaoBaHus.

dtan "'vapaBnuyeckne UCnbITaHUA, LUPKYNALUOHHaA NpoMbiBKa U obkaTtka PY":

Llenbto paboT Ha aTane rmgpoucnbiTaHui, NPOMbIBKM 1 0bkaTkm PY senseTcs:
NOATBEpPXOEeHNe COoOoTBEeTCTBUA obopygoBaHusa U TpybonpoBogoB TpeboBaHUSAM
3aBOACKOM JOKYMEHTauun rno npoyHOCTU U repmeTudHocTn 1 "Mpasunam yctponctea u
OGesonacHon akcnnyatauunm obopyaoBaHUA aTOMHbIX 3EKTPOCTAHLUMKW, OMbITHBIX W
nccrnegoBaTenbCKUX SAEPHbBIX PeakTopoB U YCTaHOBOK";

Hanagka COBMECTHOM paboThl obopynoBaHus PY "
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BCMOMOraTerbHbIX TEXHOMOrMYEeCKMX CUCTEM HOPMarbHOW JKChnyaTauuu B NPOEKTHbIX
pexumax npu 3anosiHeHun, pasorpeBe 1-r0 KOHTypa, paboTe npu HOMWHANbHbIX
napameTpax, pacxonaxmBaHum n ApeHnpoBaHun 1-ro KOHTypa;

npoBegeHne paboT 1 UCNbiITaHU B COOTBETCTBUM C MYyCKOHaNago04YHOW AOKYMEHTauunemn
Mo peakTOpPHOM YCTaHOBKE;

npoBepka paboTocnocOOHOCTM U COOTBETCTBMS MPOEKTHbIM TpeboBaHUAM CcUCTeM,
BaXkHbIX Ansi 6esonacHocTy;

AOCTMKEHME MPOEKTHOIO Ka4yecTBa BoAbl 1-ro KOHTYpa 1 NaporeHepaTopoB;
npnobpeTeHne onepaTMBHLIM MNEPCOHArIOM HaBbIKOB MO YMNPAaBMEHUIO CUCTEMaAMMK U
obopygoBaHuem;

KoMmnnekcHble ncnbitaHua ACY TI1;

KOMMnekcHoe onpoboBaHMe TEXHONOMMYECKUX CUCTEM C OTOoOpaxeHneM nHdopmMaumm B
ACY TTI1.

rlpVIBeLl,eH nepevyeHb Tpe6OBaHMl7I K CTpOI/ITeJ'IbHO-MOHTa)KHOIZ FOTOBHOCTUN CUCTEM U

obopyaoBaHus K Havany atana.

FomoeHocmb cmpoumenbHoU Yyacmu:

B NMOMELLIEHMAX NO NepeyHto, B COOTBETCTBMU C [punoxeHnem 1 k TT-86, peakTopHOro,
TYPOUHHOIO OTAENEHWUI, AN3enbreHepaTOPHON, CneLKoprnyca 3aKOHYEHbl CTPOUTENbHbIE
N MOHTaXHble paboTbl B 06bEME NMPOEKTa;

npousBedeHa repmetTmM3aumsi TPYOHbIX W KabenbHbIX MNPOXOOOK, MPOEMOB B
COOTBETCTBUU C TPeOOBaHMAMM NPOEKTA M HOPM NOXapHOW 6e3onacHocTy;

npoBepeHa HopmMmarnbHas paboTa 1 repMeTUYHOCTb JTHOKOB, ABEPEV B MPOU3BOACTBEHHBIX

nomMeLeHnAX peaktopHOro otaefnieHna.

F'omosHoCcmb aemomMmamu4eckKo20 noXkapomyuweHusi u no)xapHoU cuz2Hanusayuu:

CMOHTMPOBaHbI CUCTEMbI aBTOMATMYECKOIrO NOXaPOTYLLEHUSA N NOXaPHOW CUrHanu3aumm
B 0O0beme NpoekTa;

npov3BedeHa Hanagka M MCMbiTaHMe CUCTEM aBTOMATMYECKOrO MOXAapPOTYLUEHUA W
NOXXapHOW cUrHanuMsauuu;

nNpou3BedeHbl HaTypHbIE MUCMbITAHUS ABTOMATMYECKOro MNOXAapPOTYLWEHUA C nogadven
BOAb! B KabenbHbIE LWaxXTbl N MOMELLEHUS;

NnpoBepeHa rmapon3onsaUns Nomnoe KabenbHbIX MOMELLEHNI;

CMOHTMPOBaAHAa W HamnaXkeHa aBTOMaTU4eckasl NoXXapHasa CUrHanmsaumsl B MOMELLEHNAX
YKTC, VYBC, CVY3, ABIl, PLWY, kabenbHbix MNOMELWEHNAX U MOMELLEHUAX
pacnpeaycTpONCTB;

paspaboTaH un cornacosaH ¢ BMNY MB[l P® onepaTuBHbIN NNaH NoXapoTyLIEHUS;
pa3paboTaHbl KAPTOYKM NOXAPOTYLLUEHUS Ha NOXapOoOonacHble MNOMELLEHUS;

noaroToBrieHbl MepeHOCHble cpeacTtBa MNoXapoTylweHnda U B HeobXoaAnMbIX MecTax
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OpraHu3oBaHbl NPOTMBOMNOXapPHbIE MNOCTbI.
F'omoeHocmb mexHosi02u4yecKux cucmem u obopydoeaHusi K Ha4asly nodamana:
MpvBeaeH nepedYeHb CUCTEM Ha  KOTOPbIX  BbINOSIHEHbI  MEPONPUATUS,
obecne4nBatoLme YncToTy obopyaosaHusa n TpybonpoBoaos.
fo0TOBHOCTL 060PYOOBaAHMA U CUCTEM 1-TO KOHTYpa:

e BCnomoraTeflbHble CUCTEMbl 1-r0 KOHTypa NPOMbITbl MO BPEMEHHbIM WU LUTATHBIM
cxemaw;

e CMOHTMPOBAaHbI HELUTaTHbIE CUCTEMbI U3MEPEHWI;

e HanoXeHa nNpoOeKTHas Tennousonsaumss Ha obopygoBaHve U TpybonpoBoabl 1-ro
KOHTypa, KpOMe y4acTKoB, Nogsiexallmnx OCMOTPY Npw rMAPOUCHbITAHUY;

e 3aKOHYEHbl MOHTaXHble paboTbl Ha TpybonpoBogax (OTKIOYaKLWNE YCTPOMCTBA He
CMOHTMpOBaHbI), apMmaTtype 1 obopynoBaHum 1-ro KOHTYpa;

e ohopmneHbl 4OKyMeHTbl B cooTBeTCcTBMM co CHuIM 3.05.05-84 n NMHAS M-7-008-89;

e [NaBHble UMPKYMAUMOHHbIE TPyOONpPOBOAbI MNPUHSATbBI HA YUCTOTY BHYTPEHHEWN
NMOBEPXHOCTU NO akTy, NOCTOPOHHME MpPeaMETbl M 3arfyLlkn U3 WTYLEPOB MU3BMEYEHDI,
npov3BedeHo "mbbkeBaHue" coeguHuTenbHoro Tpybonposoga KO C  rnaeHbiv
LMPKYNSILMOHHBbIM Tpy6onpoBoaowMm;

e KOMMEHCATOp AaBrfieHUs NPUHAT MO aKTy Ha YUCTOTY U OTCYTCTBME BHYTPU 3arfnyLlek u
NOCTOPOHHUX NpeameToB, MoK K[ ynnoTHEH;

e YCTaHOBIIEHbl BCE 3NeKTpoHarpeBaTenu, MOMHOCTbIO OTnaxeHa W 3adencTBOBaHa
aneKTpu4eckas cxema HarpeBaTenen;

e OapboTaxHbli 6aKk NPUHAT MO aKTy Ha YUCTOTY M MOArOTOBMEH K IMAPOMCHbLITAHUSM.
McnblTaHnss npoBOAATCA MNpU Hanvyuum NpoTuBOAaBreHuss B 1-m KoHType. [locne
NpoBeaeHNst TMAPOUCTNbITAHUI HA FOPSIOBUHY YCTaHABMMBAOTCA pa3pbiBHbIE MNAACTUHbI;

e CMOHTMpPOBaHbl W NpPeABapuUTENbHO BbICTaBMEHbl C  Y4€TOM  TeMnepaTypHbIX
pacLIMpPEeHUn aBapuHble OrpaHVYUTENM M rMOpPOamMopTU3aTopbl TPyOONpPOBOAOB W
obopynosaHua INK;

e CMOHTMpOBaHa, HanaxeHa W MNOArOTOBIIEHA K WCNbITaHMAM HelwTaTHas cucrtema
namepeHmn Ha obopygoBaHum w TpybonpoBogax 1-ro KoHTypa, ob6bem KoTopown
onpegenseTcsa COOTBETCTBYOLWEN paboyen JOKyMeHTauuu;

e npoBepeHa KOMMMEKTHOCTb M UCNPaBHOCTb BCEX pPenepoB 1-ro KOHTypa W BbIiCTaBIIEHbI
HYNN penepHbIX TOYEK;

e 3aKOHYEH MOHTaX, BbINOSIHEHbI NOCMIEMOHTaXHas Hanagka u onpoboBaHue apmaTypebl,
3awmT, 6IOKMPOBOK, CUrHaNM3aumMm B NOTHOM 00beme NpoekTa;

e npegoxpaHuTenbHble knanaHbl K[ paboTtocnocobHbl, BbINOMHEHA HAacTpoWKa OaTYMKOB
AaBMEHUs N MPOBEPKA INEKTPUYECKMX CXEM YMNpaBfieHMsi OT BHELIHEero WCTOYHMKA

AaBrieHus, BbINOMHeHa HacTporika npyxwuH MK;
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CMOHTMpOBaHa cucTema nycKoHanagouHbIX USMEPEHUIA.

MaporeHepaTtopbl:

TpybyaTka naporeHepaTopoB NPOMbITA MHEBMOIMAPaBANYECKMM METOAOM;

NMOBEPXHOCTb MaporeHepaTtopoB Mo 1-My W 2-My KOHTYpY MpMHATA Ha YUCTOTY C
0bOpMIIEHMEM aKTOB;

Npov3BedeHO YNNOTHEHMEe naporeHepaTtopoB 1-My W 2-My KOHTYpPYy Ha LWTaTHbIX
npoknagkax;

HanoXeHa NpoeKkTHas TennousonsauMs Ha naporeHepaTopbl U TpybGonpoBoabl 06BA3KM,
KpOMe y4acTKOB, nogfiexalumx OCMOTpY Npy rMApoUCnbITaHUu;

CMOHTMpOBaHa cucTema nycKoHanagouHbIX U3MEPEHUNA;

ANS  KOHTpons  NAOTHOCTM  Tpyb4yaTkm  naporeHepaTtopoB  Npwv  NpoBeaeHun
rmapoucnbiTaHnss 1-ro KOHTypa AOMKHbl ObiTb 06pe3aHbl NMMHUKM NPOOYBKM KOMbLIEBbIX
nasyx KOnmeKTopoB.

PeakTop:

3aKOHYeHbl paboTbl NO YNNOTHEHUIO U COOPKE peakTopa;

peakTop cobpaH B COOTBETCTBUM C paboyen MHCTPYKUMEN Ha COOpKY peakTopa,;

BmecTo TBC B peakTop 3arpyeHbl MUMUTATOPbl KacCeT MNeperpy3oyHON MallMHOW C
HanaXxeHHOoM CUCTEMOW ynpasfeHus;

AaTYMKM NONoXeHus1, NnpeobpasoBaTeny n 6rokM NnepemelleHns wTaHrn npueogoe CY3
He ycTaHoBneHbl. Yexnbl CY3 ynnoTHEHbI TEXHONOMMYECKUMM 3arnyLUKaMu;
noAaroToBneHa k pabote peumpKynsaunoHHas cuctema oxnaxaeHms npmsonos CY3;
CMOHTMpOBaHa cucTema nyckoHanagouHbIX U3MEPEHUIA.

CMaBHble LMPKYIALNOHHBIE HACOChI:

Bce 'UUH rotoBkl k paboTe;

BBegeH B paboTy Becb npoekTHbii KWIM, 3awutbl, GROKMPOBKW, CUrHanuMsauus,
npoBepeHa AOCTOBEPHOCTb NapamMeTpoB, npeacTaBnsembix Ha BLY;

roToBbl K paboTe B NPOEKTHOM peXxume Bce cucteMbl, obecnevmsawme paboty NH;
HanoxeHa npoekTHaa Tennonsonsauuns Ha NLH n Tpy6onpoBoabl nx 06BA3kY;
CMOHTMpOBaHa cucTema nyckoHanagouHbIX U3MEPEHUIA.

MpuBeaeHbl TpeboBaHNSA rOTOBHOCTU CNEAYHOLNX CUCTEM:

Cuncrtema aBapuUMHOro oxnaxaeHus akTMBHOW 30HbI (MacCMBHAs YacTb);

Cuctema aBapuiiHOro pacxornaxmBaHust 1-ro KOHTypa (HM3KOro AaBreHuns);

Cunctema aBapuinHoro BBoga 6opa BbICOKOro AaBrieHuUs:;

CnpuHknepHas cuctema;

Cucrtema aBapuiiHOM NMTaTENbHOW BOAbI;

Cuctema npomkoHTtypa MN4H;

Cuctema macnocHabxenus NJH;
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Cuctema 6avinacHon o4ncTkM TennoHocutens 1-ro koHtypa (CBO-1);
Cuncrema oumnctku TennoHocuTens 1-ro koHtypa (CBO-2);
Cuctema noanuTky 1-ro KOHTYpa;

Macnocucrtema nognnToYHbLIX HACOCOB,

Cuctema guctnnnara;

Cucrtema opraHnsoBaHHbIX NPOTEYEK 1-ro KOHTYpa;

Cuctema cneukaHanusauuu;

Cuctema gesaktmBayuu;

Cuctema rpetowiero napa v Bo3BpaTa KOHAEHCaTa rpelwero napa peakToOpHOro
oTaeneHus;

Cuctema otbopa npob;

Cuctema 6aKoBOro xo3sincTBa peakTOPHOro OTAENEHNS;
Cucrtema cxuraHmsa Bogopoaa;

CucTtema cnevurasooumncTKu;

Cunctema cHabeHnsi NTHEBMONPUBOAOB apMaTypbl CKaTbiM BO34YXOM;
Cunctema aBapunHOro rasoyganeHus n3 1-ro KoHTypa;
Cunctema asoTa BbICOKOTO M HU3KOrO AaBlEeHUs;
OOwecTaHUMOHHasa KoMnpeccopHas;

CucrtemMbl BEHTURASAUMN N KOHANLNOHNPOBAHWS;

Cuctembl rmgpouncnbITaHni;

Cucrtema TeXHUYECKOM BOAbl HEOTBETCTBEHHbIX NOTPEOUTENEN;
Cuncrtema UMpKynsiLMOHHOW BOAbI;

Cuctema TexBogocHabkeHMs OTBETCTBEHHLIX NOTpedbuTenen;
"naBHblE NaponpoBoabI;

Bavinac TypbuHsbl;

Cuctema nutaTenbHOM BoAbl;

Cucrtema npoayBKku NaporeHepaTopos;

Cucrtema KoHaeHcaTa;

Cunctema napa cOBCTBEHHbIX HYXA;

Cuctema napoBOro pacxonaxmBaHus;

[peHaxkHasa cuctema mawl3ana;

TypboycTaHoBKa 1 ee CUCTEMBI;

"eHepaTop;

Cucrtema xumobeccorneHHon Boabl;

Cuctema nogaum xumpeareHntos B [l

CuctemMbl TEXHOMOMMYECKOrO CXaToro BO34yXxa,
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e  XMMBOAOOYUCTKA;
e A30THOKMCOpodaasi CTaHuuS;
e Cucrtema xonogocHabXeHns peakTOpHOro oTAeneHus;
e Cuctembl KYT-KBIMT;
e CwucTtema BbIxnona 3 nomeweHun KM,
Mpou3sBegeHo onpegeneHne WCXOAHOro COCTOSHWSE OCHOBHOIO MeTarnna CBapHbIX
COeIHEHUI 1 HansaBOK Kopryca peakTopa C MOMOLLbI0 CUCTEMbI KOHTPOMS Kopryca,
BogHo-xvumnyeckne nabopatopum 1-ro M 2-ro0 KOHTYPOB CMOHTUPOBaHbl B OObeme
npoekTa, YKOMMMEeKToBaHbl HeobxoaumbiMn npubopamn, nOCyaor, MpuUcnocobneHnammn u
XMMmpeareHTamm, Heob6xoauMbIMKM 4115 BbINOSIHEHWA XMMaHan13oB nNpob BoAbl, Macna, rasa.
LleHTpanbHOe Macnoxo3sancTBO CMOHTMPOBAHO B 06beme npoekTa C MacrnonpoBogamMu
CBA3N C peaKkTOpHbIM W TypOWHHLIM OTAENEeHUEM, MNPOMbITO, HanaXeHo, BBEAEHO B
aKcnnyataumio.
OcrTarnbHble CUCTEMbI PEaKTOPHOro, TYpOUHHOro OTAENEeHUn 1 cneukopnyca HaxogaTcs
B CTaAMM MOHTaXa, Hanaaku u NnoaroToBkM k pabote Ha nocnenyowmx atanax MHP.
TomoeHocmb ACY TIT:
ABTOMaTU3NPOBAHHAA  cuUcTemMa  YNpaBrieHMs  TEXHOMOrM4yeckumm  npoueccammu
CMOHTMpOBaHa B NOSIHOM 00beme, BKMoYas:
e  3aWNTbI, BITIOKMPOBKM U CUrHaNM3aumo;
e  YNPaBNSALLYIO BbIYUCUTENBHYIO CUCTEMY;
e YCTPOWCTBO JIOTMYECKOro yrnpaBrieHus;
e cneucuctembl CBPK, CKPB, ACYT-1000 u T.4.
BbinonHeHa Hanagka cnegyowmx pyHkuun YBC:
e cOop, nepBuyHasa obpaboTka aHaNOroBbIX U ANCKPETHbLIX CUTHANOB U UX NpeacTaBneHme
Ha cpeacTBax oTobpaxeHus;
e BbISBfIEHME M MHAOMKALMS OTKITIOHEHUI NApaMeTpOB;
e naeHTUdUKaUKNA aBapuii ansa 3anycka nporpammel "Pernctpauus aBapunHbix coObITURN";
e peructpauus napameTpoB no 6naHkam;
e perucTpauus TeKyLnx CoObITUN;
e peructpauusa o4epegHoCcTM cpabaTbiBaHUA 3awmMT M GIIOKMPOBOK, MNOSOXEHUS
MexXaHW3MOoB, apMaTypbl, 4ENCTBUIA onepartopa.
HanaxeHbl 1 rotoBbl K pabore:
e CcuUCTEMa perucrpalmm napaMmeTpoB WwTaTHOro n HewtatHoro KUT (B Tom uncne CrHW);
e CXeMbl NUTaHUA n3mepuTenbHbIX Npeobpasosatenen n npnbopos KUMM, cxeMbl nuTaHus
Lenen TeXHONOrMYeCcKon curHanusauum, uenen 3awwmTt n 6r1I0KMPOoBOK,;
e CXEMbl Lienen TEXHOIOrMYECKON CUrHanmsaunm, uenemn 3atmTt 1 6roKnpoBok;

e 13MepuTenbHble Npeobpa3oBaTenu (AaTynkM), WMTOBbIE NPUBOPBLI KOHTPOSS MO MECTY;
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e YHUPUUMPOBAHHbIA KOMMNEKC TexHnyeckux cpencts (YKTC);

e CXeMbl (PYHKLUMOHANbHO-IPYNNoOBOro yrnpasreHus.

MpoBeaeHa meTporiornyeckas NoBepka mMaMepuTenbHblX kaHano. O6ecneveH BbIBOA
dparMeHTOB Ha cpeActsBa npeactaBreHuss MHOpPMauMm C UHOMKaUMen AnHaAMUYEeCKOon
NMHopMaLMK.

HanaxeHbl B nMonHOM OObeMe TexHMYeckume cpencrtBa M nporpaMmHoe obeunedeHue
CBPK.

O6ecneyeHo ynpaeneHne obopyaoBaHNEM, y4acTBYOWMM B obkaTtke PY.

Cuctema ynpasneHusi npusogamm CY3 rotoBa Kk Hanagke n UCnbiTaHMsSM MO NPOEKTHOWN
cxeme.

Cuctema aBapurHOM 3alUMUTbl peakTopa M CUCTEMA CUrHanmmM3aumm nepBONpPUYMHLI
cpabaTbiBaHMs A3 rotoBbl k paborTe.

MexaHn3mbl NogbemMa MOHW3ALNOHHBIX KaMep CMOHTUPOBAHbI, HanaXeHbl U rOTOBbl K
paborTe.

Pa6oTbl Ha BLLY n PLLY BbinonHeHbl B 06beme npoekTa.

(OTOBHOCTb CUCTEM 3NEKTPOCHABXKEHNA COBCTBEHHbIX HYXA:

e cekuum KPY-6 kB 3anuTaHbl OT pe3epBHbIX TpaHCcHOopMaTopoB uUnmn TpaHcopmMaTopoB
COOCTBEHHbIX HYX[;

e cekumn KPY-6 kB HapexHoro nutaHus |l kaTeropum 3anmntaHbl OT cekumn KPY-6 kB
yepes CEKLMOHHbIE BbIKIoYaTenu;

e cekumm n cbopkmn KPY-0,4 kB 3anutaHbl no paboumm BBogam ¢ ABP OT pe3epBHbIX
BBOAOB;

e BCe [Ju3enb-reHepaTtopbl rOTOBbl K paboTe no npoekTHom cxeme, ObecneyveHa
paboToCcnoCOBHOCTL  aBTOMATUYECKOrO  3anycka  OM3erb-TeHepatopoB UM UX
NnoakItoyYeHns K cootseTcTBytOWMM cekuuam KPY-6 kB B pexume obectounBaHms 6noka
N OUCTaHUMOHHOE NOAKMNIoYEHNE NOTPpedUTENEN HAQEXHOIO NUTAHUS 2-N KaTeropuu;

e 0JAHO HanpshkeHWe Ha LWMTbl MOCTOSHHOIO TOKa MO MPOEKTHoOM cxeme. Cuctemsbl
HaOEeXHOro anekTpocHabxeHus 1-n kateropun B paboTe;

e CUCTEMbI MPUTOYHON W BLITSPKHOW BEHTUNSAUMM B MOMELLEHUSIX pacnpenycTponcTs u
aKKyMynaTOpPHbIX OaTapen B paboTe.

OTpaxeHa TrOTOBHOCTb CUCTEM CBSi3M, MYCKO-PE3EepPBHON KOTENbHOW, paboyero wu
aBapUNHOro OCBEeLLEHUS.

Ha AC 3akoH4YyeHa Komnnekraums HeobxoaMMon NpuemMocaaToOYHOW, MyCKOHanagouYHom
1 3KCNNyaTaunoHHON JOKYMEHTaLNN.

Mpoun3BeaeHo obyyeHne 1 aTTecTaums onepaTMBHOro nepcoHana uexos AC.

MoaroToBneH nepeyvyeHb U3MEHEHUN UMW OTCTYMMEHUA OT MPOEKTa, COrnacoBaHHLIN C

3anHTepecoBaHHbIMU OpraHmn3aunamn.

193



Ha aTomMHOM cTaHLMu BBeOEH SKCMNNyaTaLMOHHbIN PEXUM:
e 006bekTbl AC caaHbl Nog oxpaHy;
e paboTbl B MNOMELLEHMAX, MPUHATLIX BO BPEMEHHYID W MOCTOSIHHYK JKCnnyaTauuto,

BbIMOMHSATCA MO HapsAaM-40MnycKam.

Mepen nogbemoM gasneHuss B 1-m KoHType Bbiwe 0,5 MIMNa B repmeTudHOM 4yactu
3aWmMTHOM 0BOMOYKN OOSMKHbI BbiTh NpeKpaLeHbl BCe CTPOUTENbHO-MOHTaXHble paboTbl; BECb
nepcoHarn, He yyacTBYKLWMIA B MyCKOHaNado4Hblx paboTax Ha OaHHOM 3Tane, AoimkeH ObiTb
BblBEJAEH W3 repMeTU4HOM 4YacTu 3awuTHOW obonoudku. [onyck nepcoHana, BbIMOSHSAOLWEro
nycKkoHanagoyHble paboTbl Ha aTane, B repMeTUYHY YacTb 3alUMTHON 0B60OYKM AOMKeH ObiTb

pe3Ko orpaHuy4eH 1 OCyLLECTBNSATLCSA MO HaPsiAy-A0MNyCKy.

dtan "UcnbiTaHWA 3aWMTHON 060NOYKM HA NPOYHOCTb U FePMEeTUYHOCTL":
Llenbto aTana sBnsieTcA npoBepka repMeTMyHOro obbema 3alimMTHOM 06O0NOYKM Ha
MPOYHOCTb U FrEPMETUYHOCTb C OnpeaerieHneM BennuMHbl yTEeYKN BO3ayxa U3 repMeTUyHOro
obbema.
[OTOBHOCTb repmMeTU4HOro obbema:

e 3aKOHYEHO B MOMIHOM OObeMe CTPOUTENBCTBO M MOHTaX repMeTu4Horo obbema,
BKIIlOMasi CUCTEMY NPEeABaAPUTENBHOMO HanNpsXKeHWs 3alMTHON 060N0YKNY;

e BbIMNOMHEHO MpeABapUTENbHOE HamnpshKeHWe KOHCTPYKUMM  3aLUMTHOM  ODOMOYKM
COrnacHo NpoexTy;

e [poBeAdeH KOHTPOSib MMOTHOCTU repMeTuaupytoero obopyaoBaHns repMeTUYHOro
KOHTYpa;

e repMeTUYHbIN KOHTYp NacnopTM3NPOBaH U 3aperMcTpupoBaH B opraHax PoctexHaasopa;

e 13 repMoobbema yoansTca ropiove-cMasoudHble Martepuansl, 6annoHbl C roptovMMmm
rasamm un kucrnopogom. [as3oBble pPa3BOAKM AOMKHbl OblTb HAO4EXHO NEPEKpPbIThI,
3anopHas apmMatypa 3akpbiTa Ha 3aMKu;

e repmMeTu4dHbI 06beM JOMKEH ObITb OYNLLIEH OT CTPOUTENBHOrO Mycopa.
(OTOBHOCTb cucTeM, obecneymBaroLnX NpoBeLEHMNE UCMbITaHWA:

¢ PEMOHTHO-aBapuiriHas BEHTUNSALWOHHAA cuctema rotoea B obbeme, Heobxoanmom Ang
CcOo34aHusa paspshkeHus B repmoobbeme;

e KOMMpeccopHasi UCnbITaHUs OBOMOYKM roToBa K OBecnevyeHunto MHEBMOUCTbITAHUI
repMeTMYHOro 06 BbEMA OYMLLLEHHBIM M OCYLLEHHBIM CXXaTbiM BO34YXOM;

e [MHMA nOJaYM O©XaToro BO34yxa OT KOMMPECCOPHOM MCMbiTaHus OO0OMOYKM B
repmoobbeM rotoea k pabore;

e NPUBOPHbBIN NYHKT rOTOB K N3MEPEHMUAM;

e 3aBepLUEHbl CTPOUTENbHO-MOHTaXHbIe paboTbl B NOMELLEHUSIX MPUOOPHOro NyHKTA;

e BbINOMHEH MOHTaX BTOPUYHLIX NPUOOPOB perucTpauun napameTpoB BO3dyxa B
repmoobLeme;
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e BbIMNOMTHEH MOHTaX W3MEPUTENbHOM CUCTEMbI ANSA OnpedeneHnss HanpsbKeHHo-
AeopMMPOBAHHOIO COCTOSAHNST KOHCTPYKLMIA 3aLLUMTHON 060N04KY;

e 3aBEpPLUEH MOHTaX KOMMYTaLMOHHbBIX N UMMNYNbCHBIX IMHUI OT NEPBUYHBIX ATYMKOB;

e BbINOMHEHa yCTaHOBKA NEpPBUYHbIX 4ATYNKOB BHYTpU repmoobbema B COOTBETCTBUM C
NPOEKTOM,;

e BbINOMHEHa Hanagka NnpubopoB 1 cuctemM, obecnevmBaroLLnX UCMbITAHUS;

e MpoBeAeHa TapupoBka NpMbopoB.

[OTOBHOCTb TEXHOSOMMYECKMX CUCTEM:

e MEpPBLIN KOHTYP YMMAOTHEH U PacXonoXeH Ao Temnepatypbl Hxe 50°C, gaeneHve B 1-m
KOHTYpe aTMOoc(pepHOE;

e CUCTEMbl noKanu3auum obecnumBaltoT  MPOEKTHble  3HAYEHUA  MFOTHOCTM U
repMeTUYHOCTY;

e cucTemMa BO34yXOCHaGXeHUs NHEBMOMNPWMBOLOB apmaTypbl obecneuvvBaeT 3akpbiTve
OTCEYHOW apMaTypbl CUCTEM PEAKTOPHOIO OTAENEHNS;

e BbINOMHEHbl  MeponpuaTMA MO ODecrneyeHut  COXpaHHOCTM  0bopyaoBaHUS,
Haxogswerocas B repMEeTMYHOM oOObemMe OT MNOBPEeXAEHWN U3-3a BO3AENCTBUSA
NOBbILUEHHOrO U30bITOYHOIO AABMEHNSI NPU UCTIbITAHWMMN 3aLWUTHON 060MOYKHN.
FOTOBHOCTL anekTpoobopynoBaHUSA:

e BCE 3NEKTPUYECKME FEPMONPOXOAKN OOSMKHBI ObITb CMOHTMPOBAHbBI B OObEME MPOEKTa,
NPOBEPEHbI HAa MNOTHOCTb U COMPOTUBMEHME U3ONALMN U CAAHbI MO aKTy;

e noacoefvHeHne anekTpokabenenW K repmMonpoxogkam AOSMKHO ObiTb BbINOSIHEHO B
COOTBETCTBMM C NPOEKTOM U HAAEXHO N30NTMPOBAHO;

e TOKOBedylLlMe 4YacTu repMoOnpoXodoK AOSMKHbl ObiTb HAOEXHO 3alvueHbl  oT
MEeXaHU4YeCKMX NOBPEXAEHMIN 3ALLUUTHLIMU IKPAHAMMU;

e TOKOBeAyLLME YacTu repMonpoXoAoK AOSMKHbI ObITb HAAEXKHO 3alUMLLEHbI OT NonagaHus
Ha HUX BOAbI M BNaruy;

e nepen WCMbITaHUAMW 3aWUTHON OBONOYKM BaKyyMUMPOBaHWEM OOECTOYMBAOTCS BCE

anekTponoTpebutenu, HaxoasiLmecs B repmoobbeme, KpoMe:

n3mMepuTerbHbIX CpeancTs, obecneymBaroLLnX npoeegeHune ncnbiTaHUA,

OCBeLleHNA peakTopHOro otaeneHus,

- NONAPHOrO KpaHa,

MaLUMHbI OCMOTpa Kynona,
- CPEACTB CBA3MN,
- aBTOMaTUYECKOM NOXAaPHOW CUrHanNM3aLmum,
- CTaLMOHAapPHbIX CPeaCTB NOXaPOTYLLEHMS B FrepMO0ObHEME;
e fepeq UCNblITaHUAMM 3aLNTHON OBOSNOYKN N3BLITOYHBIM faBreHneMm obecToumBaloTCs

BCe 3J'|eKTpOI'IOTp66VITeJ'II/1, Haxoasdlineca B repMoo6beMe, Kpome:
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- U3MepUTENbHbIX CPEACTB, 0becnevnBaoLLMX NPOBEAEHNE UCMbITAHUN,
- aBTOMaTU4YECKOWN MOXXapHOW cUrHanmsaumm,
- CTaUMOHapHbIX CPeacTB NOXapoTyLUEHNsI B repMOOOBHEME.
[OTOBHOCTb CUCTEMbl aBTOMaTUYECKOM MOXAPHOW CUrHanus3aumm u CTauMOHapPHbIX
cpeacTB NoXapoTyLeHUsi B repMoobbeme:
e CuUCTeMa aBTOMAaTMYECKOM MOXapHOW cuUrHanusauum OGnoka AorkHa ObiTb BBeAeHa B
paboTy B 06beme NpoekTa;

e CTauMOHapHble CpeacTBa NOXapOoTYLIEHUst AOMMKHbI ObITb rOTOBLI K paboTe.

dtan "PeBu3us ocHoBHOro o6opyaosaHus PY":

Llenbto aTtana saBndetca peBu3ns OCHoOBHOro obopygoBaHua PY nocne obkaTku,
noarotoBka 6noka K aTany du3MYecKoro nycka peaktopa W noarotoBka TPaHCMOPTHO-
TexHornorm4yeckoro obopyaoBaHusa K 3arpy3ke TennoBblAeNAoWmMX COOPOK B aKTUBHYK 30HY
peakTopa.

"OTOBHOCTb TEXHONOMMYECKNX CUCTEM:

e 1-11 KOHTYP pacxonoxeH oo Temnepatypbl HWxe 50°C, gaBneHue B 1-M 1M 2-M KOHTypax

CHWKEHO 00 aTMOCHEPHOro, BO3AYLIHNKA 1-r0 U 2-F0 KOHTYPOB OTKPbITHI;

e peakTop capeHuposaH Ha 400 MM HWXe rMaBHOrO pasbeMa;

e [MaporeHepaTopbl pacxosnioXxeHbl 40 TemnepaTypbl Huxe 30°C;

e MOJSTHOCTbIO 3aKOHYEHbI UCNbITaHMA NpeablayLLero atana.
(OTOBHOCTb TPAHCMOPTHO-TEXHOSTOrMYECKOro 060pyA0BaHUS:

e TaMKOBEPT rMaBHOMO YNIIOTHEHUS peakTopa paboTocnocobeH;

e ramkoBepT ynnoTHeHus naTpybkoB paboTocnocobeH;

e feperpysovHasl MalumMHa rotoBa K KOMMAEKCHbIM UCMbITaHUAM;

o obopyanoBaHue LaxT PEBU3UN MOTOBO K paboTe;

e cTennaxu 6accenHa BblAEPXKKM rOTOBbLI K paboTe;

e [He3J0 yHMBepcarbHOEe roToBo K paborTe;

e neHanbl KO rotoBbl k paboTe;

e KOHTerHep yCTaHOBKM 06pasLIoB.

3akoH4YeHbl Hanagka u UcnbiTaHus, rotToBbl K paboTe:

e TPaHCNOPTHO-TEXHOMOrMyeckoe obopyaoBaHve y3na "ceBexero" TonnMBa CAaHO B
3KcnsiyaTaumio o akTy 1 rotoBo K paboTe;

o npuBoabl CY3 komnnekra 3UIT;

e 3aKOHYEeHa Hanagka u ucnblTaHus Ha cTteHge npueogos CYS3;

e  KOMMEKT NPUCNOCOBNEHN N CNELMHCTPYMEHTa AN 06CnyXuBaHns Kopryca peakTtopa;

e  KOMMMEKT MHCTPYMEHTA BEPXHEro 65oka;

e KOMMMEKT MHCTPYMeHTa u npucnocobnexumn M.
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FOTOBHOCTb CWUCTEMbl aBTOMAaTMYECKOW MOXApPHOM  CUrHanu3auum u  cpeacTs
NoXapoTyLUEHUS:

e cucTemMa aBTOMATMYECKOW MOXapHOW curHanusaumm 6roka B paboTe Mo MpPOEKTHOW
CXEME;

e CTauMOHapHble cpeacTBa NOXapOTYLIEHUSI TOTOBbLI K paboTe;

e [EepeHoCHble CpeAcTBa MNOXApPOTYLWEHUS TOTOBbl M B HEOOXOAMMbIX MecTax
OpraHn3oBaHbl NPOTUBOMOXAPHbLIE MNOCThI.
PaboTbl B MOMeELLEHMsIX, MPUHATbIX BO BPEMEHHYI W MOCTOSIHHYK JKChyaTaumio,

BbIMOJTHAKOTCA NO HapAagamM-gonyckam.

drtan "®u3nyeckum nyck ":
Llenbto aTana omnan4eckoro nycka sBnsieTcs:
e opmMpoBaHME aKTUBHOW 30HbI peakTopa;
e BbIBOA peakTopa Ha MMHUMAIbHO-KOHTPONMPYEMbIN YPOBEHb MOLLHOCTU U NPOBEAEHNE

PU3NYECKNX IKCMIEPUMEHTOB MO NporpamMmme n3n4ecKoro nycka.

Bce 3paHus, COOpPYXEHWst U MOMELLeHWUs, BXoAslMe B MyCKOBOW KOMMMekc 6noka,
AOMMKHbI ObITb NPUHSATBI B 9KCMyaTaumio.

PY, cuctembl HopmanbHOW akcnnyaTtauuu, cuctembl 6esonacHoctn, ACY TIM wn
obopygoBaHue, Bxoaswme B coctaB Oroka, paboTtocnocobHbl B 06bemMe npoekTa U MpUHATDI
pabo4yen KOMUCCUEN OT1IS1 KOMMITEKCHOro onpoboBaHusS.

MpmBeaeH nepeveHb TpeboBaHWI K CTPOUTENIBHO-MOHTaXHOW FTOTOBHOCTU CUCTEM W
obopyaoBaHus K Havany atana.

CpaHo B aKkcnnyaTaumio No akTy TPaHCNOPTHO-TEXHONOrM4eckoe obopynoBaHue:

e [aikoBepT rraBHOro ynroTHEHUS,
e [ankoBepT ynnoTHeHMs NaTpyokos;
o [leperpysoyHas MallVHa;
o ObGopynoBaHue WaxT PeBU3NM;
e Crennaxwn 6acceliHa BBOAEPXKKM;
e [He3po yHMBepcarnbHoE;
e [leHanbl kOHTpoNns repmeTu4HocTN obonoyek (KIrO);
e KoHTenHep ycTaHOBKN 06pas3LoB;
3aKkoHYeH BXOOHOW KOHTPOSib W MNOArOTOBKA K 3arpy3ke akTMBHOM 30Hbl peakTopa

KOMMnekTa KacceT peakTopa. KacceTbl pa3melleHbl B Yexnax Ha yane "cBexero" Tonnmaea.

JT1an «HepreTMYECKUN NYCK U OCBOEHME MOLLUHOCTK Broka " (B cooTBeTcTBUM € TT-86):
Llenbto aTana «OHepreTn4eckmi nyck 1 oCBoOeHne MOLLLHOCTM Bnokay» ABnseTc:
e yBENMYEHME MOLLHOCTM peakTopa C YpoBHS MowHocTn Bbiwe MKY un nostanHoe

0OCBOEHME MOLLHOCTK Grioka fo npoekTHon (OlM3J);
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e [pOBeEpKa COOTBETCTBMA (PAKTUYECKMX MapaMeTpPOB U XapakTepUCTUK 0OOpyaoBaHUA m
cuctem AC NpOEeKTHbIM B CTaUMOHAPHbIX U NEPEXOAHbIX pexmnmax paboTbl 6Grnoka ans
noaTBepXaeHna HagexHon n 6esonacHon pabotbl o6opygosaHma AC.

Bce 3paHus, COOpyXeHWst U MOMEeLLeHus, BXoaslme B MyCKOBOW KOMMfekc 6Gnoka,
AOMMKHbI ObITb NPUHATBI B 3KCMyaTauuio.

Bce cuctembl 6noka aomkHbl 6bITb NPUHATBLI ANS KOMMASEKCHOro onpoboBaHusa paboyen
KOMMUCCUEN.

Bce cucrtembl, yctpoinctea n obopygoBaHme, BXOASLWME B MYCKOBOW KOMMJEKC Grioka,
AO0IMKHbI B6bITb paboTocnocobHbl B 06beme npoekTa. NprMBegeH nepedeHb CUCTEM, TOTOBHOCTb
KOTOpPbIX K Ha4arny SHepreTU4eckoro nycka nogTBep)X4aeTcsl akTaMu.

K Hauany oTana [gomkHbol ObiTb OTKpbITbI pabouyne MecTa, MOAroTOBIEH
3KCMnJlyaTaumoHHbIA MepcoHari, NpoweawniA NPOBEPKY 3HAHUA W OONYLEHHbIN K paboTe B
COOTBETCTBMM C TpadduMKOM OTKPbITUA pabounmx MeCT, YKOMMMEKTOBaHMA W aTtTecTtauun

nepcoHarna.
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INekumnsa 8. HatypHble ucnbiTaHUA Npyu BBoAe B 3KCNJlyaTauuio

8.1. CocTaB 1 uenu npeanycKoBbIX HaNaao4HbIX paboT

OT1an «[llpeanyckoBble HanagovHble paboThl» (3Tan A) BkMYaeT B cebda crnegyoline
nogartanbl:

e ucnbiTaHusa 1 onpobosaHne obopyanosaHusa (MOO) (nogatan A-1);

® VCMbITaHWSA CUCTEMbI repMeTu4HbIX orpaxaeHui (CIrO) (nogatan A-2);

e xonopHo-ropsvas obkatka PY (XIO PY) (nogatan A-3), KOTOpbI B CBOK oyepeab
COCTOMUT U3 has:

- XorogHas asa — rmgpasnmyeckne UCMbITaHUS U LMPKYNALMOHHAA NPOMbIBKa NEPBOro

koHTypa (M v M) (dpasa A-3.1);

- ropsiyas pasa — ropsiyasi obkatka obopyaosaHus PY (IO PY) (dasza A-3.2);

e peBu3Nst OCHOBHOro obopynoBaHus PY (nogatan A-4).

Mpn HeobxogmmocTtn (onpegensiemon [PI1) nocne okondanms WM u UM moxer
NpoOBOANTLCS NpeaynpeauTenbHbiA PEMOHT C peBu3nen obopygoBaHusa PY ons nogrotoBku K
O PY, npu atom npenynpeauTeribHbIi PEMOHT HE SABMSIETCA OTAENbHbIM NOg3TanoM BBOAA
aHeprobnoka AC B akcnnyataumio.

Lensimn atana A aBnsoTcs:

e npvemka anemeHtoB u obopygoBaHus u3 MoHTaxa B [MHP wn nposegeHune
NHAMBMAYaNbHbIX UcnbiTaHun obopygoBaHmss ACY TI (CKY), 3nekTpoTEXHWYECKOro u
TEeXHOnorn4yeckoro obopyaoBaHus;

e MOCNeMOHTaXxHas o4mcTka obopyaoBaHMsa 1 TpybonpoBoaos;

® VCMbITAHWS Ha NIOTHOCTb U MPOYHOCTD;

e VCMblTAHWS MalUWH, MEXaHU3MOB, arperatoB Ha XONOCTOM Xo4y C NpOBEPKON
COOTBETCTBUS (PAKTUYECKMX XapaKTEPUCTUK NPOEKTHBIM (MAcnopTHbLIM);

e rnoyanosoe onpoboBaHne 1 NOAroToBKa CUCTEM 1 060PYyaOBaHUS;

e VCMbITAHWUSI CUCTEMbI FTEPMETUYHBLIX OrPaXKAEHUN, BKMNKOYas 3aluMTHY0O 0DOMNoYky, Ha
repMeTUYHOCTb 1 MPOYHOCTD;

e MpoBedeHNe XonoaHo-ropsaYven obkatku PY;

® peBU3NsT OCHOBHOro obopynosaHus PY;

e roarotoBka aHeprobrnoka K atany U3n4eckoro nycka peakropa.

Mpn ycnoBumn roToBHOCTM CUCTEM M 06OpyAoBaHWSA K npoBedeHuto ucnbitaHun CIMO B
COOTBETCTBUW C 3TAnNHOW NporpamMmMon AonycKkaeTcs:

- npoBoauTb ucnbitaHns CIrO Bo Bpems nposedeHuss pabot Ha nogatane VOO, npwu

3TOM odpopmrieHne okoH4aHusa nogatana OO He TpebyeTtcs;

- npoBoauTb ucnbiTaHms CMO Ha nogatane XIMO PY nocne 3asepwenua ' v UMM, npn

3TOM odpopmrieHne okoH4aHusa nogatana XIFO PY He TpebyeTtcs.
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Llenn nopstanoB u ha3 atana A.
LUensamu nogatana NOO aensatoTtes:

e rpuemka anemeHToB U obopygoBaHuss M3 MoHTaxa B [MHP u npoBegeHue
MHAMBMAYanbHbIX UcnbiTaHUn obopygosaHua ACY Tl (CKY), anekTpoTexHM4eckoro u
TEXHONOrn4yeckoro 0bopyaoBaHus;

e [OCMEMOHTaXHad ouucTka obopygoBaHus U TpybonpoBOA4OB, WCMbITAHMA Ha
MNOTHOCTb WM MPOYHOCTb, MCMbITAHMS MalUWH, MEXaHW3MOB, arperatoB Ha XOflIOCTOM Xoay C
NMPOBEPKON COOTBETCTBUSA PAKTUYECKUX XapaKTEPUCTUK MPOEKTHLIM (MacnopTHLIM), NOy3roBoe
onpoboBaHMe W NOArOoToBKA cucteM w obopygoBaHusi, yyacteytowmx B [IHP n
obecneunBaloMX MX BbINOSIHEHME Ha NoOcredywwux dTanax (nogastanax) BBoda B
3KCnIyaTaumtio;

e nogrotoeka obopygoBanuna PY ansa pabotbl B ycnoeusix XIO;

e OAroTOBKA CUCTEM U ANIEMEHTOB K UCMbITAHUAM CUCTEMbI FTEPMETUYHBIX OrpaXKaeHWUN;

e nposegeHne lMHP no TpaHCNOpTHO-TeXHoMNornmyeckomy o6OopyaoBaHMIO WM 3arpyska
peakTopa nmutatopamu TBC.

Llensamu nogaTtana ncnbitaHmm CIrO ssnstoTca:

e VCMbITAHWUSI CUCTEMbI FTEPMETUYHBLIX OrPaXKAEHUN, BKMNKOYas 3aluMTHY0 06OMoYKy, Ha
rEpMETUYHOCTb U MPOYHOCTb C OMpederieHNeM BEeNUUMHbI YTEYKM BO3dyXa W3 FrepMETUYHOrO
obbema;

e KOHTPOSlb HanpsKeHHO-4eOPMUPOBAHHOIO COCTOSIHUSA  3alMTHOW O0OOMoYKN B
npoLecce UCMnbITaHUMN.

LUenamu dasbl N'N n UM aensatortca:

e MpoBeAeHNe UChbITaHUI, 3annaHnpoBaHHbIX Ans ' v LM B aTanHoW nporpamme;

e noaTBEPXKAEHME COOTBETCTBUSI ANIEMEHTOB NEPBOro KOHTypa TpeboBaHUAM NPOYHOCTH
M NOTHOCTY;

e oATBEPXKOEHNE COOTBETCTBUSA INEMEHTOB MaporeHepaTopoB MO BTOPOMY KOHTYpY
TpeboBaHMAM NPOYHOCTN U MITOTHOCTY;

e [OCMEMOHTaXHas MPOMbIBKA MNEPBOrO KOHTypa XUMWUYECKM 0BEeCcCOneHHoW BoAoW
paboTalWmMn  rMaBHbIMU  LIMPKYNALUMOHHBIMWU HAcoCaMM MNpU  YCTAHOBIIEHHbIX B Kopryce
peakTopa BHYTPUKOPMYCHbIX YCTPOMCTBAX W UMUTAUMOHHOW aKTUMBHOW 30HOW U MNpoBepKa
COOTBETCTBUSI OEWCTBUTENbHBIX XapakTepucTuk obopygoBaHus TpeboBaHusM paboyero
NpoeKTa;

e Hanagka BXP PY u poeegeHune kadectBa cped Ao TpebosaHui Hopm BXP nepsoro
KOHTYpa;

e noaTeepxgeHne paboTocnocobHOCTU OCHOBHOIO M BCMOMOraTenbHoro obopyaoBaHus
n cuctem PY ¢ MMMTaLMOHHON aKTMBHOW 30HOW, BKIIKOYASA 3MEKTPOTEXHUYECKME YCTPOMCTBA U

TexHunyeckme cpeactsa ACY T (CKY);
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e nogTBepxaeHme pabotocnocobHocTM cuctem BegeHus BXP nepBoro u BTOpOro
KOHTYPOB;

e oOkaTka, npoBepka COBMECTHOW paboTbl U KOMMMEKCHoe onpoboBaHWe cucteM W
obopynoBaHusa PY, B TOM 4ncne cuctemM BaxkHbIX A5t 6€30MacHOCTM, B MPOEKTHbLIX pexumax npm
3anonHeHnn, pas3orpeBe MepBOro KOHTypa, paboTe B npouecce UUMPKYNSILMOHHOW NPOMbIBKU
NepBOro KOHTYpa, pacxonaxvBaHuv 1 ApeHNPOBaHUN NEPBOro KOHTYPa,;

e [poBepka Ha COOTBETCTBME MPOEKTHbIM TpeboBaHWAM  TennorngpasruyecKumXx,
MPOYHOCTHbIX, BUOPALMOHHBIX 1 AUHAMUYECKUX XapaKTepucTuk PY;

e 3aBeplleHue paboT No NpeaBapuTeNbHBIM UCMLITAHUAM YacTen u rpynn vYacten ACY
T (CKY) n npuemka B onbITHYyt0 akcnnyataumio nogenctem ACY TI1 (CKY), obecneunBarowmx
KOHTPONb W ynpaBfeHne CUCTEMaMW HOPMAasibHOM JKChyaTauum peakTOPHOro OTAENeHwus,
cuctemamm 6e30MacHOCTM U cucTeMaMy TYpOMHHOrO OTAENeHus, NPUHMMaKLWMMK y4acTue B
ncnblTaHnax Ha nopaaTtane XMO;

e npoBefeHne paboT M uchbiTaHMM cuctem U obopynoBaHust aHeprobnoka AC,
npeaycMOTPEHHbIX MPOrpaMmmon.

Lenamu cdasbl MO PY aenstotcs:

e MpoBedeHMne ucnbiTaHUn, 3annaHnpoBaHHbIX Ans MO PY B atanHon nporpamme;

e roaTBEPKAEHME COOTBETCTBUSA ANIEMEHTOB NEPBOro KOHTypa TpeboBaHMAM NNOTHOCTY;

e rogTBePXKAEHMEe COOTBETCTBUS INIEMEHTOB MaporeHepaTopoB MO BTOPOMY KOHTYPY
TpeboBaHMAM NNOTHOCTY;

e obkaTka, KOMMnekcHoe onpoboBaHue, NpoBepka paboTocnocobHocTn obopyaoBaHus
PY, BcnomoraTenbHbIX TEXHOMOMMYECKMX CUCTEM HOPManbHOWM 3KChyaTauum u CUCTEM
©e30MacHOCTM B NPOEKTHBLIX peXnumMax npu 3anofHeHW, pasorpese NepBoro KOHTypa, paboTe Ha
HOMMHaMbHbIX NAapaMeTpax, pacxonaXxXuBaHUM U LPEHUPOBAHUN NEPBOro KOHTYPA;

e npoBefeHne paboT 1 UcnbiTaHW B COOTBETCTBUM C NYCKOHANagouYHOM AOKyMeHTaumen
no PY;

e npoBegeHne paboT M ucnbiITaHUM cucTem KU obopygoBaHua aHeprobnoka AC B
COOTBETCTBUM C MYCKOHANago4YHOM JOKYMEHTaumMen Ha COOTBETCTBYOLNE CUCTEMBI;

e Hanagka BXP PY un posepeHue kadectBa cpeg oo TpeboeaHun Hopm BXP 1-ro
KOHTYpa;

e nogTBepxaeHne paboTocnocoBHOCTM OCHOBHOIMO M BCMOMOraTenbHOro o6opyaoBaHus
n cuctem PY ¢ MMUTaUMOHHOW aKTMBHOW 30HOW, BKITOYAA SMNeKTPOTEXHUYECKNE YCTPOMCTBA U
TexHunyeckme cpeactasa ACY T (CKY);

e [OBTOPHOE nNpoBeAeHWe OTAEmNbHbIX MCMbITaHUn (NpY HeobxoguMMOCTU) CUCTEM W
obopynoBaHus, pesynbTaTbl KOTOPbIX Ha Mpeablayliux nogatanax He  YAOBIETBOPUNU
NPUEMOYHBIM KPUTEPUAM WUNKN BbI3bIBAOT COMHEHUS (MOBTOPHOE NMpPOBeAEHUEe UCMbITaHUA UNn

nepeHoc NCnbITaHWU C npeabiaywmx noaatanoBs OOJMKHO ObITb OCbOpMJ'IeHO COOTBETCTBYHOLLNM
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pewweHnem MPI);

e [poBepka Ha COOTBETCTBME MPOEKTHbIM TpeboBaHMAM  TennornapasrMyeCcKuX,
MPOYHOCTHbIX, BUOPALMOHHbBIX 1 ANHAMUYECKUX XapaKTepucTuk PY;

e onbiTHaa akcnnyataums nogcuctem ACY Tl (CKY), obecneumBarowmx KOHTPOMb M
yrpaBneHve cucTtemMamm HOPMarbHOW 3KCnyaTauMm peakTOPHOro OTAENEeHuUs, cuctemamu
6e3onacHocTn 1 cuctemMamm TYpOUHHOrO OTAENeHUs, NPUHUMAaKLWUMKN y4acTue B UCTbITaHNAX
Ha nopaTtane XIO.

Llensamn noaatana peBu3nm 0CHOBHOro o6opyaoBaHusa PY asnsaioTcs:

e peBU3Nst OCHOBHOro obopynosaHus PY nocne ero obkaTku;

e KOHTPONMb MeTanna obopygoBaHus u TpybonposogoB PY Hepaspywaiowmmm
MeTogamm B HeobxogMmoM o6bemMe B COOTBETCTBMM C TpebDOBaHUAMM HOPMATUBHOM
AOKYMeHTauuu;

e oOLleHKa KadecTtBa BegeHus BXP B nepuoa XIO;

e nopgrotoBka aHeprobnoka AC k atany man4eckoro nycka peakropa;

e oAroToBKa TPAHCMOPTHO-TEXHOMOrMYyeckoro obopygoBaHus K 3arpy3ke TBC B

aKTMBHYIO 30HY peakTopa.

8.2. HazHa4yeHue u 3agaum pmsnyeckoro nycka peakropa
dusmyeckun nyck — atan BBoga Onoka AC B akchfyatauuio, BKNHO4YawWmi B cebs
3arpysky peaktopa s4epHbIM TOMMAMBOM, AOCTUMXEHME KPUTUYECKOro COCTOSHMSA peaktopa u
BbINONIHEHME HEOBXoANMbIX (PU3NYECKUX IKCMEPUMEHTOB Ha YPOBHE MOLLHOCTM, NPU KOTOPOM
TEeNnnooTBOA OT peakTopa OCYLLECTBMSAETCA 3a CHET €CTECTBEHHbIX TENonoTepb.
dusnyeckun nyck peaktopa (atan b) BkrovaerT:

e 3arpy3ky peaktopa saepHbIM TONIMBOM W UCNbITAHWUSA B NOAKPUTUYECKOM COCTOSIHUM
(nogatan b-1);

e [OCTWXKEHME KPUTUYECKOrO COCTOSIHUSI peakTopa W BbIMOfHEHNE HeobXxoauMbIX
dpusnyeckunx akcnepumeHToB Ha MKY (nogatan B-2).

Llenamun atana saBnsawTca:

e opMupoBaHWe B COOTBETCTBUM C KapTOrpamMMoMn 3arpy3kM B Koprnyce peaktopa
aKTUBHOW 30HbI, cocTosien u3 wratHbix TBC n pabounx opraHos CY3 (Ha nogatane b-1);

e [OCTWXEHUE KPUTUYECKOrO COCTOSHUSA peakTopa;

e BbINOMHEHWE WCNbITAHUA B COOTBETCTBMM C MPOrpaMMon B  MOAKPUTUHECKOM
COCTOSIHMM peakTopa M Ha YPOBHE MOLLHOCTW peakTopa, Npu KOTOPOM TENo0TBOA OT peakTopa
OCYLLECTBNSAETCA 3a CHET eCTECTBEHHbIX TennonoTepb (paccenBaHus).

OT1an M3n4eckoro nycka HavmHaeTca ¢ TpaHcnopTuposkn TBC ¢ mMecta xpaHeHus Ha
AC C uenbl YyCTaHOBKM B peakTop B COOTBETCTBMM C MPOrpaMMON U METOAMKOM NepBoWn

3arpys3ku LUTATHOW aKTMBHOWM 30HbI.
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8.3. HasHauyeHue n 3agaum IHepreTU4ECKOro nycka aHeproonoka

OHepreTn4eckmin Nyck 1 ONbITHO-NPOMbILLUMIEHHANA 3KCMnyaTaumsa — atanbl BBoga 6mnoka B
aKCnfyaTaumio OT 3aBepLUeHUss (PM3NYECKOro nycka OO0 NpUemMKn B6rnoka B NPOMbILLIIEHHYHO
aKcnnyataumio, BKMYawwme B cebss Havyano npov3BOACTBA JNEKTPOIHEPTUN U NPOBEPKY
paboTbl 6noka Ha YPOBHSIX MOLYHOCTM BMAAOTb A0 HOMMWHANbHOMW, YCTAHOBMEHHOW Ans
MPOMbILUNIEHHONW 3KChyaTaLumu.

OTanbl 3HepreTM4YecKoro nycka MU OCBOEHWSI NPOEKTHOM MOLLHOCTU AN 9HeprobrnokoB C
BBOP 00bl4HO BKNOYaOT OCBOEHME MOLLHOCTU Ha ypoBHAX 50% OT HOMWHanbHOW, 75% oOT
HoMuHanbHoW, 90% wn 100% HOMMHanNbHOW. Llenb wucnbiITaHWMA Ha AaHHbIX 3Tanax —
NOATBEPXOEHNEe COOTBETCTBUSA (PakTUYECKUX NMapaMeTpoB M XapakTepucTuk obopyaoBaHus u
CUCTEM NPOEKTHbIM B CTALMOHAPHbIX U NepexoaHbIX pexxumax paboTbl 6roka.

B xoge paboT Ha aTane aHeprobnok MoxeT ObiTb (Npy He06XoAMMOCTN) OCTAHOBMNEH Ha
NAaHOBbI PEMOHT ANSA YCTPaHEeHUS BbISIBNEHHbIX eEKTOB UK LONOSMHUTENBHON NOLATOTOBKM
obopynoBaHusa nepeq BbIxogoM Ha 6onee BbICOKUIA YPOBEHb MOLLHOCTW.

JTan «3HepreTnyecku nyck» (3tan B) HauuMHaeTcs npu  yBEeNUYEHUM MOLLHOCTHU
peakTopa BbIlLE YPOBHS OrpaHM4YMBalOLEeNn MOLLHOCTM 3Tana (pmM3Mdeckoro mnycka peakropa
(>1% OT HOMMHarbLHOM MOLLHOCTH).

Llenamu aTana aHepreTnyeckoro nycka sBnsrTCs:

e yBeNMYEeHMEe MOLLHOCTUN peakTopa C YPOBHSA MOLLHOCTM (PU3NYECKOro Nnycka peakrtopa
N nocnegoBaTenbHOE OCBOEHME MOLWHOCTM aHeprobnoka AC, Bkntovass 50% OT HOMWHANbHOM
MOLLIHOCTH;

e rpoBepKa COOTBETCTBUS (PAKTUYECKMX NAapaMeTPOB U XapaKTepucTMK 060opyaoBaHNA U
cucteMm aHeprobrnoka AC NPOEKTHbIM B CTauUMOHAPHbIX W NEPEXOAHbIX pexuMMax paboThbl
aHeprobroka, onpegeneHHbIX NporpaMMon «3QHepreTU4eckoro nycka» Ans noaTBepPXKAeHUs
HagexHoun n 6esonacHon paboTel cuctem n obopygosaHusa aHeprobnoka AC;

e poBedeHMEe cOATO4YHbIX 72 4YacoBbIX UCMbITAHUA 3Heprobnoka Ha mowHoctn 50% ot

HOMWHarbHOMN.

8.4. CocTtaB 1 Lenu onbITHO-NMPOMBILLSIEHHOW 3KCNIlyaTauum

OTan OonbITHO-NPOMbILNEHHOW 3Kcnnyataumm (3tan ) HauMHaeTcss nocrne OCBOEHUS
moLHocTn PY 50% ot HomuHanbHon n npuemkn MK aHeprobnoka B ONbITHO-NPOMbILLSIEHHYIO
akcnnyartauyuio. Atan [ 3akaH4YMBaeTCa Mocne 3aBepLUeHUs BbINOMHEHUSA UCMbITAHUA Ha BCEX
ocBamBaeMblx Ha aTane [ ypoBHSAX MowHOCTM PY, Bkntoyasd HOMWHAarbHYI, BbINOHEHUS
COATOYHbIX WUCMbITAaHUA  (KOMMMeKkcHoro onpoboBaHusA) 3Heprobnoka W nNpPUEMKM ero B
MPOMbILLUNIEHHYIO 3KCMyaTaumio.

OT1an I genntca Ha cnegyowme nogaTansi:

- OCBOEHMEe MOLWHOCTK 3Heprobnoka AC BkMoYast HOMUHanbHy (nogatan I-1);
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- CAAaTOYHble MCMblTaHWsA (KOMMMekcHoe onpoboBaHMe) 3Heprobnoka M npuemka ero B
NPOMbILLNEHHYIO aKcnnyatauumio (nogatan M-2).
Llenamu aTana onbITHO-NPOMBILLNEHHOW 3KCMyaTauun Ha nogaTane -1aenqatoTcs:

e yBENMYEHME MOLUHOCTU peakTopa C YpPOBHA MOWHOCTN 50% HOMWHaANbHOM W
nocnenoBaTeribHOE OCBOEHME MOLLHOCTU 9Heprobnoka, BKo4ast HOMUHANbHYIO;

e MpoBepKa COOTBETCTBUS (DAKTUYECKMX NAapaMETPOB U XapaKTepUCTMK 060pyaOBaHNA K
cucteMm aHeprobrioka AC NPOEKTHbIM B CTauUMOHAPHbIX W MNEPEexodHbIX pexumax paboThbl
3Heprobroka ans noaTBepX4eHns HagexxHon n 6esonacHon paboTbl cucteM 1 ob6opyaoBaHuUs;

e npoBepka yHKUMOHUpoBaHus Bce noacuctem ACY TIM (CKY) B pexunme oOnbITHON
aKcnnyatauun, ¢ duKcaunmen W yCTpaHEHWEM BbISIBIIEHHbIX 3amMeyaHu W npoBedeHue
npuemoyHbix ncnoitaHni ACY TI1 (CKY) unn ee nogcncrtem.

Llenamun aTtana onbITHO-MPOMbILLIIEHHOW 3KCNyaTtaunn Ha nogatane -2 aBnsaTca:

e MpoBefeHNEe KOMMMEKCHOro onpoboBaHnsa aHeprobrnoka Ha HOMMHAIbHOW MOLLHOCTH
nepen NPMEMKOM ero B NPOMBbILLITEHHYIO SKCMyaTauuto;

e rnoaTBEPKAEHME MNPOEKTHbIX XapaKTepuUCTMK nocrne 3aBeplleHnst Bcero obbema
MCNbITaHUN NOo 06opyaOBaHMIO, CUCTEMaM U 3HeProbroky B LiENoM, BbINOMHSAEMbIX NPy BBOAE B
aKcnyarTaumio;

e npuHaTtme MK nyckoBoro komnnekca aHeprobnoka B NPOMbILLIIEHHYHO KCNyaTauuto.

B xoge paboT Ha aTane aHeprobrok MoXeT ObiTb (MpM HEOBXOOUMOCTIN) OCTAHOBMEH HA
npegynpeauTenbHblii PEMOHT ANS YCTPAHEHUS! BbISIBNEHHbIX AeeKTOB UNn AOMNONHUTENbHOM

noAroToBKM 060pyA0BaHNS nepen BbIXogoMm Ha 6onee BbICOKUIA YPOBEHb MOLLHOCTMY.
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Nekumna 9. HaTypHble ucnbITaHUA NpU BBOAE B IKCNyaTauuio

9.1. YcnoBusa nepexoaa ¢ ogHoro atana (nogatana) BBoaa 3Heproonoka AC B
3aKcnnyaTtauuio Ha cnegylowmmn atan (nogaTtan)

PeweHus o npoBegeHUn oyepeaHoro atana (nogatana) NpaBoOMOYHbI MPUHUMAT:

e pu nepexoge C OAHOro 3Tana Ha criegyowmn atan — [TIK nocne nonyveHus
paspeLlueHns opraHa rocy4apCTBEHHOro perynupoBaHusa 6esonacHocTu;

e puV nepexode C OOQHOro nogaTana Ha cneaylowuii Nnogatan BHYTPU OAQHOro atana —
I'PI nocne yteepxaeHuna pewenuns Pl o 3aBeplieHnn ovyepeqHoro nogartana npegcegarenem
IMK.

e npwu nepexoge Ha nogatane A-3 (XIO) c xonogHom dasbl (A-3.1) Ha ropsayyto dasy (A-
3.2) peweHne o nepexoge npuHumaetr [Pl nocne nonydeHWsa paspelleHust opraHa
rocyaapCTBEHHOro perynuposaHuns 6e3onacHocTy;

e Mpu nepexode Ha atane «Puanyeckmn nyck peakropa» (dtan b) ¢ nogatana b-1 Ha
nogatan b-2 peweHne o nepexoge npuHumaet Pl nocne nonyyeHus paspelleHnsa opraHa
rocy4apcTBEHHOro perynupoBaHus 6e3onacHocTy;

e pu nepexofe C OOHOro YpOBHSA MOLYHOCTM Ha Apyrom Ha atanax B u [ peweHue o
nepexoge npuHumaetr [Pl nocne nonydeHns paspelleHnss opraHa rocygapCTBEHHOrO
perynupoBaHusa 6e3onacHocTy;

Mepexoa ¢ ogHoro atana (MogsTana) Ha cnegylowWwmun stan (nogartan) MoOXeT ObiTb
OCYLLIECTBIIEH TONbKO NOCNe NOATBEPXKAEHNS:

e OKOH4YaHusA paboT Ha aTane (nogarane);

e T[OTOBHOCTW K Hadany paboT Ha cnegytoLlem atane (nogartane).

Kputepumn okoHuaHusa atanoB (nogaTtanoB) BBoda 3Heprobrnoka AC B akcnnyatauuio u
nepexoda K criegylowmm atanam (nogatanam) OOSMKHbI ObiTb NpMBEAEHbI B COOTBETCTBYIOLLMX
3TanHbIX NporpaMmmax u metogukax nposegeHuns MNHP.

MoaTBepXxaeHMe OKOHYaHUA paboT Ha aTane (nogatane) BKNoYaeT B cebs:

e 3aBeplUeHMe BCeX 3annaHWPOBaHHbIX 3TanHbIM rpacmMkomM WM 3TanHOW MporpaMMon
ucnblTaHWM Ha aTane (nogaTtane) ¢ ydetom peweHun [Pl o nepeHoce Ha gpyrve aTtanbl
(nogaTanbl) HEBLIMOMHEHHbIX WMOWM HE MOMHOCTLIO BbIMOMHEHHbIX Ha 3Tane (nogatane)
nucnbiTaHnin, ¢ 0POPMNEHNEM OTYETHO-CAATOMHOW OOKYMEHTaALMN (MPOTOKONOB UCMbLITAHUI) MO
BbIMNOMIHEHHBIM Ha 3Tane (NogaTtane) UCMbITaHNUAM;

e npuHATMEe peweHud Pl no ucnbiTaHuaM, BbIMNOMHEHHBIM Ha dTane (nogarane),
pesynbTaTbl KOTOPbIX HE COOTBETCTBYHOT MPUEMOYHbIM KpUTEPUSIM (KOPPEKTUPOBKA MPOEKTa,
KOPPEKTUPOBKa MNporpamMbl U METOAMKN WUCMNbITAHUA, MOBTOPEHUE WCMbITAHWA, BbINOSTHEHWE
pononHutenbHbix NMHP, pacyetos, o6ocHOBaHWMA 1 Ap.);

e npuHATMe pewenun NPl o nepeHoce Ha apyrve aTanbl (NogaTanbl) HEBLINOMHEHHbIX
(He NOnHOCTBLIO BLIMOMHEHHBIX) Ha aTane (noaatane) UcnbiTaHui 1 paboT;
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e odopmneHune akta PIK o6 okoH4yaHun paboT Ha atane (noaatane) B COOTBETCTBUN C
3TanHoOM NporpamMmmMon UCnbiTaHU NO HanpaeneHuto padot PIK;

e odopmneHne Ha ocHoBaHun aktoB PIIK akta PK 00 okoH4YaHun paboT Ha aTane
(nogaTane) B COOTBETCTBMM C 3TANHOW NPOrpamMmMon UCMbITaHUN.

Ecnn nogaTtan aBnseTcs 3aBeplUalolnMM Ha aTane, To OAHOBPEMEHHO ¢ 0obopMIIeHMEM
akta PK 06 okoH4yaHuu paboT Ha nogaTane OmKeH ohopMnaTbCa akT paboyen kommccum o6
OKOHYaHWW 3Tana B Lefnom.

MoaTBepXxaeHMe roTOBHOCTM K Havany paboT Ha cnegywowem aTtane (nogaTane)
BKIlOYaeT B cebs:

e KoHTponb PIIK dakTtmnyeckon rotoBHOCTU anemMeHToB, obopydoBaHusa n cuctem AC B
COOTBETCTBUN C TPeDOBaHUAMM STANHOW MporpaMmbl K Hadany paboT Ha aTane (nogsTane) u
odopMneHne akToB rOTOBHOCTY MO HanpaeneHusm padotsl PIK;

e npeactaBneHne 3akasdnkom PK cnpaBok, NnoaTBep)KaatoLnX:

- OTKpblTME paboumx MecCT, YKOMMIEKTOBaHME WM aTTecTaumio nepcoHana 3akasuuka,

yyacTBytowiero B nposegeHun NHP, B cOOTBETCTBMM C rpaddnKOM OTKPbITUSE paboumx
MECT, YKOMMIEKTOBAHMSA U aTTecTauumn nepcoHana;

- TOTOBHOCTb 3KCMSlyaTauMOHHOW LOKYMEHTauuu K MNpoBeAeHMIo 3Tana (nogaTtana) B
COOTBETCTBMM C rpadhmkoM pa3paboTKu aKCnyaTauMoOHHON AOKYMEHTAL MM,

- TOTOBHOCTb MYyCKOHaNago4yHOM [OOKyMEHTauuMuM K NpoBedeHuio dTana (nogatana) B
COOTBETCTBMM C rpadnkoM pa3paboTku NycKoHanagouHoOM AOKYMEHTauuu;

- Hanuume paboumx cped, MaTepuanbHbIX U AHEPreTUYECKNX pecypcoB, NOTpebnsaembix
B npouecce atana (nogarana);

- Hanuume (Npy HeoBXOAMMOCTW) paspelleHnss COOTBETCTBYHOLMX OpraHuM3auun,
OTBETCTBEHHbIX 3a 9KCMnyaTauutd HapyXHbIX KOMMYHUKauun (BogocHabxeHue,
KaHanusaumusi, rasocHabxeHue, arnekTpocHabXeHne, CBSA3b, aBTOMOOWIbHbLIE U
XXene3HOAOPOXHbIE NOABbE3AHbIE NYTH).

e 0odopmMreHNe akTa roToBHOCTM 3Heprobrnioka AC k npoBegeHuo paboT Ha 3Tane Ha
ocHoBaHuu akToB Pl1K 1 BblleykasaHHbIX CNpaBOoK, a Takke TpeboBaHW 3TanHOM NPorpaMmmbl K
Ha4yany paboT Ha noaaTane;

e [onyyeHve paspelleHus opraHa rocyaapCTBEHHOro perynupoBaHus GesonacHocTw,
Heobxoammoe:

- nepepg npuHaTuem pelenus MK o npoBeaeHun atanoB «PU3NMHECKMI NYCK peakTopay

(atan B), «3HepreTnyecknin nyck» (dtan B), «OnbITHO-NPOMBbILLNIEHHAs SKCAnyaTaums»
(aTan IN);

- nepepg npuHatvem pewenns MNP 06 0CBOEHMM KaXK4oro YpOBHSA MOLLHOCTM Ha dTanax

Burl;

- nepepn npuHATnem pewenna MNP o npoeegeHnn gasel O PY.
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e nonydyeHune paspelleHus Pl Ha npoeBegeHue atanoB «PuU3nMYECKUn NycK peakTopayr,
«QHepreTudecknin nyck», «OnbITHO-NPOMBbILLNEHHAsA 3KcnnyaTauusay» nocne nposepku [Pr1
TEXHUYECKOM rOTOBHOCTU K MPOBEAEHUI0 3Tana;

® MPUHATME PELLUEHUN:

- Pl o npoBegeHumn nogatana, yTeepxxaeHHoro npeacepartenem MK;

- [TIK o npoBegeHuun atana.

Paspelwwenne NPl Ha Hayano atana OO ogHOBpPEMEHHO ABMNSAETCS U pa3peLleHnemM Ha
Hayano aTtana «[l1pegnyckoBble HanagovHble paboTbly.

Mepen npoBedeHveM noaaTana «3arpy3ka peaktopa saepHbIM TOMAMBOM U UCMbITAHUS
B NMOAKPUTMYECKOM COCTOsIHMMY» (nogaTtan b-1) stana b ogopmnsatotes Tonbko aktel PMK 1 PK o
rOTOBHOCTM 9Heprobrioka k npoBeaeHuo paboT Ha aTane b.

Mepeng nposedeHvem nogatana «OcCBoeHME MOLUHOCTU 3Heprobrnoka, BKoYas
HOMMHanbHytO» (nogatan M-1) stana ' odopmnsatoTca Tonbko akTel PIMNK n PK o rotoBHOCTM
3Heprobroka k npoeedeHnto pabot Ha aTane [

Mepen Hadanom paboT Ha aTtane «[llpegnyckoBble HanagodHble paboTbi» (3Tan A)
odopmnstotcs Tornbko akTbl PMK u PK 0 roToBHOCTM 3Heprobrnioka k npoBedeHuto paboT Ha
nogatane OO (nogatan A-1).

[o nepBoro 3aBo3a sgepHoro TomnuBa Ha nnowagky AC akcnnyaTupylowen
opraHusaumen [ormkHa ObiTb MNofyvyeHa nUUEeH3Wst Ha 3Kcnnyatauuio aHeprobnoka. [lpwm
COOpPY>XEHUM BTOPOro M MOCReayLwwmx 3HeprobrnokoB NUUEH3NA Ha 3KCnnyaTauuio BHOBb
BBOAMMOIO B 3KCrnsiyaTauuio a3Heprobrnoka AofmkHa OblTb noryveHa A0 Hadana paboTt no

nepemMeLleHunto Tonnmea Ha aHepr06r|0K.
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9.2. KoMmnnekcHble UCTbITaHUA CUCTEM BHYTPUpPEaKTOpPHOro KoHTtponsa BBIOP

K uncny npoekTHbIX pelweHun, obecneumBaronx 6e30nNacHOCTb, HAOEXHOCTb U
achbdekTnBHOCTL akcnnyataumm aHeprobnokos AJQC c¢ BB3P, oTHocuTca wmcnonb3oBaHue
cucteM BHyTpupeakTopHoro KoHTponda (CBPK). B HacTosiLee BpeMs Ha OencTByowWmnx B PO n
3a pybexxom ASC ¢ BBOP-440 n BBOP-1000 pa3HbiX NpOEKTOB BCNeACTBME Pa3HOro BpEMEHM
BBOJA 3HeprobrioKoB B JKCnyaTauumio, a Takke nocnegyrowmnx MoOAepHU3aunm, npoBedeHHbIX
pasnuyHbiMK paspaboTtumkamu, akcnnyatmpytotca CBPK Heckonbkmx tmnoB. Pasnuuusa aTux
CUCTEM CBSI3@Hbl, B OCHOBHOM, C TMPUMEHEHMEM KOHKPETHbIX MPOrpamMmMHO-TEXHUYECKNX
CpeacTB, UCMNonb3yeMblM WHTEpdencom Ans OB6CnyXMBaHUS W COMNPOBOXAEHUSA CUCTEMBI,
MNPUHATBIMW KOHUENTyanbHbIMU peLIeHnsMN N0 CTPYKTYpe U OpraHu3aumm CUCTEM KOHTPOMS U
ynpaeneHns Ha A3C. Kpome aTOro, pasnuums cuctem MOryT OnpefensaTbCsa pasnuvyunem
NCNonb3yeMbIX anroputMoB AN pelleHna ocHoBHon 3agaun CBPK — BoccraHoBneHus
06BHEMHOro Nons 3HeproBblAeNeHNs B aKTUBHOW 30HE C y4eTOM NoKasaHui JaT4MKOB NPSIMOro
3apsga (O4N3).

B Hactosiwee Bpems Ha A3C c¢ BBOP BBogarca B akcnnyatauuio CBPK
MOAEPHN3NPOBAHHLIX N HOBbIX MNPOEKTOB (puc. 9.1), B KOTOPLIX 3HAYUTENBHO pacLUMPEH COCTaB
BbINONHAEMbIX (PYHKLMI, BKNOYaa NPUHUMNMANBHO HOBbIE ANArHOCTUYECKME M ynpaBnsioLme
dyHkumn.  Kpome aTtoro, CBPK MOOEpHU3MPOBAHHBIX WM HOBbIX MPOEKTOB  CTanwu
WHTErpupoBaTbCa C APYrMMU OGROYHBIMU CUCTEMaMM KOHTPONSA W ynpaBneHus u BXOAAT B
KayecTB€ OCHOBHOW MOACUCTEMbI B COCTaB CUCTEMbl KOHTPOMS, YNpaBfieHUs U OUArHOCTUKK
(CKY[L). B cBotw ouvepenb CKY[] aBnsieTca KOMMIEKCHOW aBTOMAaTU3NMPOBAHHOW CUCTEMOWN U
dyHKumMoHMpyeT B cocTtaBe ACY TI1 aHeprobnoka.

HecoMHeHHbIE MO3UTMBHbIE KayecTBa, npuobpeTaemble C pacliMpeHnemM cocTasa
dyHkumn CBPK 1 ycrnoxHeHMem ucrnonb3yemoro npu 3TOM KOMMMeKca TeXHUYECKUX W
NpOrpaMMHbIX CPEeACTB, COMPSPKEHbl C COMNYTCTBYKOLWMMU TPYAHOCTSMU, XapakTepHbIMW AN
BbICOKOTEXHOMOMMYHbIX U cneumdmnyHbIX CUCTEM Kak Ha dTanax BBOAA B JKCMyaTauuio, Tak u
npyv NPOMbIWIEHHON 3kcnnyaTaumn. OcobeHHO 3TO KacaeTcs BOMPOCOB, CBA3AHHbIX C
paspaboTko 1 MNpUMEHEHMEM  METOAMK  OnepaTMBHOM  OUEHKM U OMarHOCTUKM
paboToCnoCOOHOCTM MHOTOYMCMEHHbIX KOMMOHEHTOB obopyaoBaHua CBPK c wwvpokon ceTbto
BHYTPEHHUX W BHELIHUX CBA3EW, a Takke METOAMK OLEHOK KayecTBa U O0CTOBEPHOCTU

6onbLioro o6bema pasHoobpasHon No cBoen Npupoae BbIxogHow nHdopmaumn CBPK.
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Puc. 9.1. MNpuHuunnansHasa cxema CBPK-M aHepro6noka Ne2 Poctosckon ASC
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[aHHoe 06CTOoATENBbCTBO SABNAETCA BECbMA BaXKHbIM B CBA3M C TeM, YTO umeHHo CBPK
NPeaocTaBnseT KOHeYHY WHGOopMauMilo Mo GOMbLIMHCTBY KOHTPONMPYEMbIX MNapaMeTpoB,
onpegensloLwmx aKcnnyaTaunoHHble COCTOSHUA 3HepProbrnoka 1 MMeLMX aKCnyaTauynoHHbIe
npeaensl. Takum o6pa3om, cBOEBpeMEHHasi AnarHoctmka paboTtocnocobHocTM 06opyaoBaHNUs
CBPK, a Takke Ka4ecTBO U OOCTOBEPHOCTb BbixogHoW MHGopmaumn CBPK, noarsepxaeHHble
COOTBETCTBYIOLUMMM UCMBITAHUSMU W MNPOBEPKAMW, CHWXKAKT BEPOSATHOCTb HeadeKBaTHbIX
BO34ENCTBUIN HA OOBEKT ynpaBreHus, KOTOpble MOryT NPUBECTM NMOO K HapyLLeHUo npeaenos
n ycnosmn 6esonacHom akcnnyaTauum, nmbo K HEAKOHOMUYHOMY UCMONBb30BAHMIO 3aMN0XEHHbIX
NPOEKTOM BO3MOXXHOCTEN.

Mo ceBomM npoekTHbIM peweHuam CBPK oTHocuTcs K aBTOMaTU3MPOBaHHbIM CUCTEMAaM,
HO WMeeT psi4 NPUCYLLMX TONbKO [OaHHOM cucteme O0cobeHHocTern. 3T 0COBEHHOCTU
onpegensalnTcs cneumdukorn o6bekTa KOHTPOMS U UCNOSb3yEeMbIMW MPOrPamMMHO-TEXHUYECKUMU
cpeactBamu € ydetoMm aton cneundmkn. OCHOBHasi 0COBEHHOCTb 3akri4vaeTcss B TOM, YTO
CBPK moxeT 6bITb MOMHOCTbIO CMOHTUPOBAHA, HanaXeHa W UCMblTaHa TOMbKO B HaTYPHbIX
ycrioBusix Ha nnowagke AJC. Takum obGpa3omMm, HECMOTPS Ha TO, YTO BCE COCTaBHble 4acTu
NPOXOAAT COAaTOYHbIE UCMBbITAHUSA Ha 3aBOAAX-U3rOTOBUTENAX, MOHTaX KOHKPETHbIX NEePBUYHbIX
npeobpasoBartenen, a Takke COeAUHEHWE CTPYKTYPHbIX €AVMHUL, CUCTEMbl Ha KOHKPETHOM
aHeprobnoke AJ3C peanbHbIMW NMHUAMU CBSA3M, BHOCAT B CUCTEMY (PaKTUYECKM HOBbIE
3NIEMEHTbl. OTU 3NEeMEHTbI, €CTECTBEHHO, BIUSIOT Ha KOHEYHble peasibHble XapaKTepUCTUKK
b6onee yem 1000 mamepuTenbHblX kaHanoB KoHTpons CBPK. lNpu 3TOM OCHOBHblE U3 HUX
(kaHanbl KOHTpPONs TemnepaTypbl TENSIOHOCUTENA W SHEProBblAENEeHUs B aKTUBHOW 30HE)
paboTalT C cUrHanamm HU3KOro YPoBHS (MUKpoamnepbl U MUNNMBOMbTLI COOTBETCTBEHHO). B
CBOO ovepedb, OOMbLIMHCTBO W3MEPUTENbHbLIX KaHaNoOB KOHTPOSMS  NpegocTaBnsaloT
WHpOpMaLMIO ONs MOCNeaylowWero BblMUCAEHUS 3HAYEHUA MHOMOYUCIIEHHBLIX pPaCcYeTHbIX
napameTposB.

Kpome aTtoro, ns-3a cneundukm BoeiNOAHAEMbIX QYHKUMIA He Bce anemeHTbl CBPK moryT
ObITb cobpaHbl W, COOTBETCTBEHHO, MNPOBEPEHbl W MUCMbITAHbl B pearbHbIX YCIOBUSIX
OLHOBPEMEHHO M TONMbKO Ha OA4HOM 3Tane BBOAA B 3KcnnyaTtaumo. Hanpumep, MOHTax
KaHaroB KOHTPOMS 3HeproBblaeneHns MoXeT 6biTb NPOBEAEH TONMbKO NOCNe 3arpy3ky LWTaTHOM
aKTMBHOW 30HbI, T.e. Ha 3Tane (PM3N4ECKOro nycka, B TO BpPEeMS Kak MOHTaX M NpoBepka
BGOnbLUMHCTBA KaHanoB KOHTPOMsS OOLETEXHONOrM4YeckMx napameTpoB U TemnepaTypHOro
KOHTPONS OCYLLECTBMASAIOTCS paHee, Ha aTane NpeanyCcKoBbIX Hanago4HbIX pabor.

HopmaTuBHble JOKYMEHTbI U CTaHAApTbl, AENCTBYOLWME B aTOMHOW 3HEpreTuke, Ans
pasHbIX 3TanoB BBOAA B 3KCMAyaTauuio M Ans nepuoga MNPOMbILWMEHHON 3JKcnnyaTaumm
pernameHTupytoT psg paboT, no pesynbTataM KOTOpbIX, NTOMUMO APYruX Leneun, onpeaensaeTcs,
npexae Bcero, COOTBETCTBME XapaKTepuUCTUK aBTOMaTuU3npoBaHHbIx cuctem AJC npoekTy, a
TaKKe KayecTBO U JOCTOBEPHOCTb UX BbIXOAHOW MHOPMaLUK B HATYPHbIX YCNOBUSAX.

Ha puc. 9.2 nokasaHa CTPYKTypHas cxema HOPMaTUBHOIrO
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obecneyeHna ucnbiTaHni  CBPK, cooTtBeTcTByOWad nNPUHATOW  CTPYKType CUCTEMb
HOpMaTMBHOW [AOKYMEHTauunm no BBOAY B 3KcnnyaTauuio. TpeboBaHWs HOPMATUMBHBIX
AOKYMEHTOB, pernameHTupyowmnx 6e3onacHyo  akcnnyaTaumio  9HeprobriokoB  aTOMHbIX
CTaHUW1, OnNpeaensioT OAHO3HAYHYD HeobGXOoOUMOCTb NPOBEeAEHMS UCTbITaHWN NO NpOBepKe
paboToCNOCOBHOCTU U COOTBETCTBUS MNPOEKTY XapaKTEepUCTUK CUCTEM, BaXHbIX ANS
6esonacHoctn, B ToM umucne CBPK, npu BBOgEe B a3kcnnyaTtaumio M Npyv NPOMbILLNIEHHON
akcnnyataumm aHeprobnokos ASC ¢ BBOP. bonee pgetanbHbix TpeboBaHUA U METOANYECKNX
yKkasaHui no nposefeHuto ucnbltaHui CBPK B HOpMaTMBHOM OOKYMEHTauuu B HacTosilee

BPEMSI HE CyLLleCTBYeT.

KoHuenrvajbHplii YDOBEHD

I Po I MATAT? I
| N — |
| MBS PY AC-2008 OI1B-88/97 — e |
| 1 (cepust Ne110) I
| I I
e e = o1 e e ——————— 1

Ir -: Ir MATATH |
I OCT ITHP 1| NS-R-1 I
| oI AC CTO ITHP M 1] Ns-R-2 (oxcrunyaraums) | |
: : : NS-G-2.9 (ITHP) :
b e e e e e d L 1

fme——_—_—_—_—_—_————————————— A FeeEm—_————————

I | I MAT'ATI |

: TOCThL. Bepugukarus II II NS'NGs'lé’ gcle) :

I ABTOMaTU3UPOBAaHHbIC HPI :M:Dil;?{ifx | | (TIporpamMmHbIE |

| CUCTEMBI P CFéJeHCTB | | CpencTBa) |

| 1 |
_________ ol e o o i —————

: IIpoexkTHas i

| JAOKYMEHTaIUs |

| (pexoMeHTanuy, |

| yKa3aHus) |

| |

MeToauuecKknii ypoBeHb, 2-ii MOAYPOBEHD

IIporpaMMBI 1 METOIMKH KOMILIEKCHBIX UCITHITAHUU

Puc. 9.2. CTpykTypHas cxema HOpMaTMBHOro obecnevyeHns KOMnneKkcHbIx ncnoitaHnin CBPK
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B pencrtsylowern HOpPMaTUBHOM [AOKYMEHTaUUW pasHbIX YPOBHEW CYyLLECTBYIOT
onpeeneHHble NpoTUBOpeYnss B TpeboBaHMAX, CBSA3@HHbIX C TEPMUHOM "UChbiTaHWs",
NPUMEHUTENBbHO K aBTOMaTMU3MPOBaHHbIM cucTemaM. B Lenom nog "ncnblTaHusMn" cornacHo
CTO 1.1.1.03.003.0690-2006 "TepmuHbl 1 onpegeneHuda. NHP Ha ASC ¢ BBOP" noHumaeTcsa
"aKcnepuMeHTanLHoe onpefeneHne KorMYecTBEHHbIX U (MNM) KayeCTBEHHbIX XapaKTepUCTUK
cBOMCTB oOObeKkTa WCMbITaHUA Kak pesynbTaTa BO34EWUCTBMA Ha Hero, nNpu  ero
PYHKUMOHMPOBAHMM, NpWU  MogenupoBaHum obbekta w  (unn) Bosgencteun". [Ons
aBTOMaTM3MPOBAHHbIX CUCTEM, K KOTopbiM oTHocutcs CBPK, Ha cTtaguu "BBOA B AencTteue”
FOCT 34.601-90 yctaHaBnuBaeT criegyoLimne Buabl UNKU atanbl UCMbITAHWUIA:

- NpeaBapuTenbHbIE;

- OMbITHas aKcnnyaTauus;

- MPUEMOYHbIE.

Mpn aTOM nyckoHanagoyHble paboTbl onpegeneHbl B KayecTBe OOHOrO0 M3 3Tanos
cragum "BBOA B AeNcTBME" N haKTUYeCKM OTAenNeHbl oT ucnbitaHnn. B n.7.5 panHoro NOCTa
yKasblBaeTcsl, YTO Ha 3Tane "nyckoHanagoudHble paboTbl" MpOBOAAT: aBTOHOMHYIO Hanagky
TEXHUYECKMX M MPOrpaMMHbIX CPeacTB; 3arpy3ky MHopmauun B 6a3dy AaHHbIX U MPOBEPKY
CUCTEMbl ee BeLeHUs; KOMMNIEKCHYIO MPOBEPKY BCEX CPeacTB CUCTEMbI. Takoe onpeaeneHue
nycKOHanago4HblXx paboT HaxoauTcss B SIBHOM MpoTuBopedmn c onpegenedvem B CTO
1.1.1.03.003.0690-2006, B koTOpOM roBoputcs, 4to: "lNyckoHanagoyHble paboTbl — KOMMMEKC
paboT MO KOHTPOMK, HaCTPOMKE MW UCMbITaHUAM 0OOpYyOOBaHUA, 3MIEMEHTOB, CUCTEM,
obecneumBaloLMn HagexHy0 M 6e3onacHylo paboTy, AOCTMXKEHME MNPOEKTHbIX MapameTpos,
BBOA B 3KCMnyataumio cuctem, obopynoBaHus M aHeprobrnioka B uenom. lNyckoHanagouvHble
paboTbl Ha SHeprobrnoke OcyLlecTBNATCA B ABa nepuoda: NoaroToBUTENbHbIA U BBOL B
aKkcnnyataumo”.

[pyroe npoTuBopeuMe CBS3aHO YXe C MNpPUMEHEHUEM TEPMUHOB "aBTOHOMHbIE" U
"komnnekcHble" ana BuaoB ucnbiTaHmn. Tak TOCT 34.603-92 ans aBTOMaTU3MPOBAHHbLIX
CUCTEM onpefensieT, YT0 aBTOHOMHbIE MCMbITAHWS OXBaTbIBAOT 4acTV aBTOMATU3UPOBAHHbIX
CUCTEM, a KOMMMEKCHbIE WCMbITaHUS MPOBOAAT ANA rpynn, B3aMMOCBSA3aHHbLIX 4YacTewn
aBTOMaTM3MPOBAHHON CUCTEMbI NN NS aBTOMAaTU3NPOBAHHOW CUCTEMbI B Lienom. B aTom xe
CTaHOapTe YKasblBaeTCs, YTO KOMMMEKCHbIE UCMbITaHMSA NPOBOAAT Ha dTane npeaBapuUTenbHbIX
MUCMbITAHWA  NyTeM  BbIMOSIHEHUS  KOMMSMEKCHbIX  TecToB. [locne  aTmx  vChbITaHWiA
aBTOMAaTM3MPOBaHHAsA cUCTEMA NPUHMMAETCS B OMbITHYIO AKCNyaTauumio.

OpHako B ctraHgapte CTO 1.1.1.03.003.0690-2006 TepMuH "aBTOHOMHbIE" UCMbITAHMSA
BooOLWEe He ucnonb3yeTcs, a MpUMBOAUTCA onpeaeneHve "vHAauBMAyanbHbIX" MWCMbITAHWUA
9NIEMEHTOB CUCTEMbI, KOTOpble O3HayalT: "llyckoHanagodHble paboTbl MO  KOHTPOSHO,
HacTpoKke, NpoBepke paboToCnOCOOHOCTU OTAENbHbLIX AIEMEHTOB CUCTEM, obecnevmBatome
BbIiNONHeHMe TpeboBaHW, NPeayCMOTPEHHbIX TEXHUYECKOMW AOKYMEHTaLMen Ha UCMNbITyEMbIN

aNemMeHT cuctembl". ITOT Xe cTtaHgapT npeacTaBnseT KoMnrekcHoe onpobosaHue
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CUCTEMbI Kak "COBOKYMHOCTb WCMbITaHWA NO npoBepke paboTocnocoBHOCTU CUCTEMbI B
pexunmax ee paboTbl, NpoBepKa KOTOPbIX MPeayCMOTPEHA NPOEKTOM, MPOrpamMmmMon 1 METOLMKOWN
ncnbITaHnn".

[ns npeogoneHns MeLLNXCs NPOTMBOPEYNiA MEXAY PasfiMYHbIMU HOPMAaTUBHbLIMU
AOKyMeHTaMn, oTHocsawmmmucs K ucnbltaHuam CBPK, cneumnannctamm OAO « ATOMTEX3IHEProO»
(AT3) npeaonoxeHo BBeCTM 0OLlee onpeaeneHne «KoMmnnekcHole ncnbitaHnsa CBPKy,
o6beauHstowee paboTbl N0 HATYPHOMY 3KCNEpPUMEHTaNbHOMY 060CHOBAHMIO NPaBUNBHOCTU
YHKLUMOHMPOBAHMUS CUCTEMbI B COOTBETCTBUMN C NPOEKTHOW 1 HOPMATUBHOW JOKYMEHTaLNEN
A0CTOBEPHOCTM BbixogHon nHdopmauun CBPK B peanbHbIX aKCnyaTauMOHHbIX COCTOSIHUSAX, B
cneayowen opmynmnpoBKe:

"KomnnekcHble wucnbitaHna CBPK — COBOKYMHOCTb WCMbITaHWA MO MPOBEpPKE
NPaBUNBbHOCTU (PYHKLUMOHMPOBAHMSA CUCTEMbI B COOTBETCTBUM C MPOEKTHOM U HOPMaTMBHOM
AOKyMEHTaUMen n onpeaeneHnio JOCTOBEPHOCTU BbixogHOW MHgopMaumm CBPK B pearnbHbix
9KCMryaTauMOHHbIX COCTOSHMUSAX, peanudyemMblX Ha BCex adTanax BBOAa 3aHeprobrioka B
akcnnyataumo.  KomnnekcHeiMn  ucnbiTaHuamm  CBPK  aenstotcs  Takke paboTtel  no
9KCMepUMEeHTanNbHOMY ONpedeneHno 3Ha4YeHUN KOHCTaHT, UCMonb3yeMbliX B 0a3e [aHHbIX
CBPK, n paboTbl Mo oueHKe KayeCcTBa MOHTaXHbIX paboT, npegycmarpuBalolMe co3gaHue
cneumanbHbIX pexxMMmoB paboTtebl PY".

Ha puc. 9.3 npuBegeHa paspaboTaHHass Ha ocHoBe 0000uleHns onbita ATO,
NMonyyeHHoOro Ha psage 3HeprobnokoB ¢ BBOP, cTpyktypHas cxema knaccudmkaumu
KomnnekcHblx ucnbiTaHmi CBPK npu BBOAe B akcnnyaTauumio, packpbiBatowas obuiee
cogepxaHme nporpaMmmHoO-MeToandeckoro obecnevyeHmss 3TMX UCNbITaHUn, 0603HAYEHHOrO Ha
puc. 9.2 kak «nporpammbl U1 METOANKN KOMMNEKCHbIX ucnbiTaHnn CBPK».

CTpyKTypHas cxema CoOOepXuT YeTblpe YPOBHS Krnaccudmkaumm:

® 0 BUAY UCMbITaHWIA;

e 110 NpPUBSA3KE K 3Tanam BBOAA B 3KCNIyaTaumio;

e [0 TUNY KOHTPONUPYEMON MHOPMaLMK;

e 0 HEOBXOAMMbIM 3KCMyaTaUMOHHBIM COCTOSHUSM.

B aTON CTPYKTYpe Ha KaXXOOM YypOBHe NpUHATa CBOS HyMepaLMs KnaccoB UCMbITaHUK, a
KakgoMy BMAY WCNbITAHUA MPUCBOEHA 4YeTblpex3HayHasi HyMepauusd, Kaxabli 3HAK KOTOPOM
OoTpaxaeT MeCTO UCMNbITaHUMN Ha COOTBETCTBYHWLLEM YypoBHe. Hanpumep, Hymepauumsa 4.5.1.6,
45.2.6, 4.5.3.6, 4.5.4.6 Ha ypoBHe 4 O3HayaeT, YTO UCMbITAHUS MO NPOBEPKE COOTBETCTBUSA
koopauHaT gaTymkoB TemnepaTypHoro koHTpons (TK) u aHeproBbligeneHusa (3B) B akTuBHOM
30He UX KoopAamHatam B nporpammHo-TexHudeckoM komnrekce (MTK) CBPK npoBogsTcs Ha
aTane SHepPreTMYeckoro nycka npu OCBOEHUU YpPOBHS MowiHOCTU (40-50)% N,ow C aHanmsom
BCcero obbema perucTpypyemon uHdopMaumm MNpu COCTOSIHMAX, BbI3BaHHbLIX OMyCKaHUEM

oTtaenbHbix OP CY3.
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Bua ucnbiTaHun

1. Mposepka dyHKUMI
KOHTpONs cocTosiHua PY un
[OCTOBEPHOCTM BbIXOAHOM

nHpopmauun CBPK

2. Onpegenexve
pacnpegeneHun
Temneparypbl

TennoHocuTesnyd Ha Bxoae!

B aKTUBHYIO 30HY

3. MNposepka pyHKLUA
dopmupoBaHus n

Mo foKasbHbIM
BHYTPUPEaKTOPHbLIM
napameTtpam

nepenayv CUrHasnoB 3aLuuT,

4. [poBepka COOTBETCTBUS KOOPAMHAT]

natyukoB TK n OB B aKTUBHOW 30HE UX|

koopavHaTtam B NTK CBPK

anIBFl3Ka K 3TanamMm BBoAa B IKCnnyatauuro

ATanbI ¢ pexxumamum "6e3 MowHocTU"

1. XonogHo-ropsivas
obkaTka

ATtansbl

C pexumamu

"Ha MowHocTn"

1.1; 2.1

3. DHepreTu4eckui nyck
(N=10+12% NHom)

6. OnbITHO-NPOMBbILLNEHHAs!
akcnnyaTauma (N=75% NHom)

1.3

1.6, 3.6

2. dusnyeckuit nyck

1.2;2.2;3.2

4. DHepreTMyecknii nyck
(N=20+30% NHom)

7. OnbITHO-NPOMBbILLNEHHAs!
akcnnyaTauma (N=90% NHom)

3.4

1.7

5. DHepreTu4eckmi nyck
(N=40+50% NHom)

8. ONbITHO-NPOMbILLNEHHAs
akcnnyaTauma (N=100% NHom)

1.5,4.5

1.8, 3.8

Twun KOHTponupyemoun nHdopmauum

1. OOLLeTexHonorn-
yeckne napameTpbl

2. MapameTpbl TEPMO-
KOHTpOns 1-ro KoOHTypa

3. MNapameTpbl
3HeproBblaeneHns

4. MoLHOCTb peakTopa

1.1.1,1.2.1,1.3.1,1.51,

1.6.1,1.7.1,1.8.1,2.1.1,

2.21,3.2.1,3.4.1,3.6.1,
3.8.1,4.5.1

1.1.2,1.22,13.2,15.2,

1.6.2,1.7.2,1.8.2,21.2,

222,322,34.2,36.2,
3.8.2,4.5.2

3.4.3,3.6.3,3.8.3,4.5.3

1.3.3,14.3,153,
1.6.3,1.7.3,1.83,

Heobxoanmbie KcnnyaTaumMoHHble COCTOAHUA

1.34,154,1.6.4,1.7.4,

1.84,34.4,36.4,3.84,454

CtauuoHapHble COCTOSIHUSA

HecTaunoHapHble cocTossHUA

1. HomuHanbHbIE

2. HenonHoe KonmM4yecTBo
paGoTatoLmx neTenb

4. BkntoyeHue /
OtkntoyeHne LH

5. PasorpeB /
Pacxonaxusanne PY

1.1.1.1,1.2.1.1,
1.3.1.1,1.5.1.1,
1.6.1.1,1.7.11,
1.8.1.1,1.1.21,
1.2.2.1,1.3.21,
1.5.2.1,1.6.21,
1.7.2.1,1.8.21,
1.3.3.1,1.4.31,
1.5.3.1,1.6.3.1,
1.7.3.1, 1.8.3.1,
1.5.4.1,1.6.41,
1.7.41,1.8.4.1,
21.21,22241,
3.2.2.1,34.21,
3.4.3.1, 3.4.41

1.1.1.2,1.21.2,15.1.2,

1.6.1.2, 1.5.2.2,1.6.2.2,

1.5.3.2,1.6.3.2, 1.5.4.2,

1.6.4.2,3.6.1.2,3.6.3.2,
3.6.4.2

3. PasnuyHoe
pacnpegenernne OB

1.5.1.3,1.5.2.3,1.5.3.3,
1.5.4.3,1.6.1.3,1.6.2.3,
1.6.3.3,1.6.4.3,1.7.1.3,
1.7.23,1.7.3.3,1.74.3

1.1.1.4,1.21.4,15.14,
1.6.1.4,1.8.1.4,1.5.24,
1.6.2.4,1.8.2.4,1.5.3.4,
1.6.3.4,1.8.3.4,1.5.4.4,
1.6.4.4,1.8.4.4,3.6.1.4,
3.6.24,3.6.3.4,3.6.44,
3.8.1.4,3.8.24,3.8.3.4,
3.84.4

1.1.2.5, 1.2.2.5,
2.1.25,2225

6. OnyckaHne OP CY3

4.5.1.6, 4.5.2.6,
45.3.6,4546

Puc. 9.3. CTpykTypHas cxema knaccudmkaumm KOMnnekcHbix ncnoitaHnin CBPK
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MpeonoxeHHaa CTPyKTypa HOCUT OOLMIA XapakTep, COOTBETCTBYWOLWMWA e obbeM u
BUOblI KOMMIIEKCHbIX WCMbITAHWW XapakTepHbl ANS BBOAA B 3KCNnyaTauumlo rofOBHbIX
aHeprobnokoB ¢ BBOP. B yacTHbIX criyyasix BBOAa B JKCMyaTalMio CEPUNHBIX 3HEProbrokos
pag MCMbITaHUKW, Hanpumep, MPOBEPKM W UChbITaHUA Ha nogatanax "OcBoeHMEe YPOBHS
mowHocTn 75%, 90% OT HOMWHaNbHOMW MOLLHOCTU" MOrYT ObITb WCKIMOYEHbI MPU YCrOBUM
NUCNonb3oBaHNa BepudUUUPOBAHHLIX MO pesynbTaTam paboT Ha ronoBHbIX Gnokax
TENNornapaBnMyecknx n HEWTPOHHO-PUINYECKUX KOAOB YynydlweHHoW oueHkn (ATHLET,
KOPCAP v 1.n.) Ana mogennpoBaHus U aHanmsa akcnsiyaTaumoHHbIX cocTosiHui B xoae MHP.

Mpn npoMbIlWMEHHON 3KcnfyaTaumm 3SHeprobnokoB ¢ BBOP B pernameHTbl
akcnnyataumm CBPK, kak cucTembl HOpManbHOW 3KChfyaTauuM BaXkKHOW ansa 6es3onacHOoCTw,
MOryT 6bITb BKINOYEHbI NEpUogudeckme aKcnnyaTaunoHHble UcnbiTaHnsa. B cTpykTypy u coctas
aKcnyaTtaumoHHbix ucneitaHu CBPK, kak nokasaHo Ha puc. 9.4, BXoOAT NPOBEPKUA PYHKLUN
KOHTpONs:

e COCTOSIHMSA PY 1 4OCTOBEPHOCTU BbIXOAHOW MHbOpMaLnu;

e TeMmnepaTtypbl TeNNoHocuTens 1-ro KOHTYpa;

e pacnpefeneHusi 3HeproBblAeNeHNs B akTUBHOW 30HE;

e  MOLLHOCTM peakTopa;

IIpu nycke
3HeprodJIoKa mocie

IIpu paGoTe 3HeprodI0Ka
HAa JHePreTHYECKHX

IIpu nycke 3Heprodaoka
nocJjie 0CTaHoBoB Ha IIITP

KPaTKOBPEMCHHBIX YPOBHSIX MOIIHOCTH
O0CTAaHOBOB
v !
Pexxumbl pabotel PY "6e3 momntHocTH" Pexxumbl paboThI
»| ""Ha MOIIHOCTH" |
"T'opsiuee” "Peaktop ITepexoauble
cocrossare | Ha MKV" PEXKUMBI

Y l A 4

[IpoBepka HyHKIHMI KOHTPOJISI
coctosiHus PY n
JTOCTOBEPHOCTH BBIXOJHOM
HH(pOPMAITUH

A 4

[IpoBepka ¢pyHKIMN KOHTPOJIS
TEMIIEPATYPhI TEIJIOHOCUTEIIS |«
1-ro koHTYpa

A 4

[TpoBepka GyHKIIUI KOHTPOIIS
pacnpeneneHus
SHEPrOBbIACIIEHUS

A

[TpoBepka GyHKIUI KOHTPOIIS
MOIIIHOCTH peaKTopa

A

Puc. 9.4. CTpykTypa 1 cocTaB aKCnnyaTaLMOHHbIX KOMMMEKCHbIX ucnbiTaHnin CBPK
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B pexumax pabotbl PY "6e3 mowHoctn" ("ropsiuee” coctoaHue", "peaktop Ha MKY" un
npy MNepexogHbIX pexumax Mexgy HUMKU) npoBepkn YHKUMA KOHTpONs cocTosiHua PY,
A0CTOBEPHOCTM BbIxoAHOW MHGopMauun CBPK n Temnepatypbl TennoHocutensa 1-ro KOHTypa
NpoBOAATCA MNpu Nycke 3Heprobrnoka nocrne OCTaHOBOB Ha MnaHOBO-NpeaynpeauTenbHbIn
pemoHT (MIMP) n npu nycke aHeprobnoka nocne KpaTKOBPEMEHHbIX OCTAHOBOB HE MeHee 3-X
cyTok. B pexumax pabotbl PY "Ha MowHOCTK" BCe YeTbipe BMAa MUCMbITaHWUA NPOBOASTCS Npw
nycke aHeprobnoka nocne octaHoBoB Ha MNP n npu pabote aHeprobnoka Ha aHepreTU4ecknx
YPOBHSIX MOLLUHOCTU C MepuoOANYHOCTbI0 He MeHee 30-TM 9dEKTUBHBLIX CYTOK UNUM npu
BO3HUKHOBEHUN HEOBXOAMMOCTMW.

OctanbHble Buabl KOMMMEKCHbIX wucnbiTaHun CBPK B xoge  npomblwneHHowm
JKCnnyaTtaumMm npoBOASATCS Npu HeobXoOuMOCTH, KOTOpasi MOXET BO3HWKHYTb MPU BHECEHWUU
KOPPEKTMPOBOK B MporpammHoe obecrnedeHne w/unum ycTpaHeHun AedeKkTOB, BbISBIIEHHbIX B
nporpamMmMHbIX 1 TexHn4ecknx cpeacteax CBPK B xoge onepaTtnBHOIO KOHTPOIS.

Cnegyetr OTMeTUTb, 4TO MpPEACTaBfEHHble BUAbl WCMbITAHUA oOnpedeneHbl Mo
pesynbTaTam MpakTuyecknx paboT, BbIMOMHEHHbIX NPYM BBOAE B 3KCMfyaTauuio OeNCTBYOLLMX
9HeprobriokoB MO COCTOSHUIO Ha TeKywuh MoOMeHT. PaccmoTpeHve npeaBapuTenbHbIX
MaTepranoB MO HOBbIM NpoekTam aHeprobnokos ¢ BBOP nokasbiBaeT, 4To AN 3TUX NPOEKTOB
B COCTaB KOMMMEKCHbIXx ucnbiTaHi CBPK moryt ObiTb gobaBneHbl OTAenbHble Buabl
UCNbITAHUA B CBA3M C JarnbHenWwum paclumpeHvem coctaBa dyHkuun CBPK (Hanpumep, B
CBPK pns npoekta "A3QC-2006" npegnonaraetca BKOYeHUE (PYHKUMW KOHTPONS BOLHO-
XUMMUYECKOTO pexmma TennoHocuTens 1-ro KoHTypa).

B cBA3M C BblleckasaHHbIM, criegyeT cuuTaTh akTyanbHbIM pPasBUTUE CreayoLmX
HanpasneHnn paboT, CBSA3aHHbIX C KOMMMEKCHbIMM ucnbiTaHuamm CBPK npu BBOAEe B
aKcnnyaTtaumio 1 akcnnyatauumn aHeprobnokos ASC ¢ BBOP:

—YCOBEPLUEHCTBOBAHME WM ONTUMU3AUMA ONA NPUMEHEHUA Ha 3Heprobnokax pasHbIX
NMPOEKTOB METOAMNK KOMMJIEKCHbIX ucnbiTannin CBPK;

—paspaboTka pekomMeHZauun no onTummusaumm obbema M cocTaBa KOMMMEKCHbIX
ncnboliTaHnnm CBPK;

—YCOBEPLUEHCTBOBAHME anroputmoB dyHKunoHnposaHns CBPK no pesynbtatam
KOMMMEKCHbIX MUCMbITaHWI C Uenbio 6onee KOPpPEeKTHOro yyeta oCOBEHHOCTEN M3MepPUTENbHbIX
cuctem, PY n akcnnyaTaumoHHbIX COCTOSIHMIA 3HEProbioKkoB;

—paspaboTka M  YCOBEPLUEHCTBOBaHME anroputmMoB 06paboTkm  pes3ynbTaTtoB
KOMMMEeKCHbIX ucnbiTaHmin CBPK gns npumeHeHns B crneunanv3vMpoBaHHOM MPOrpaMmMHOM
obecrnedyeHMn N BHeApeHMs B LUTATHOe npukragHoe nporpammHoe obecneyeHve CBPK B
KayecTBe CEepPBUCHbIX PYHKLMN

—BHEApPEHME B TMpaKTUKy nNpoBedeHus paboT MeTogonormm MoOOenvMpoBaHus Mo
COBPEMEHHbBIM TENOrMAPABANYECKUM N HEUTPOHHO-(OU3NYECKNX KOAAM YIYYLLIEHHOWN OLIEHKM.

UccnepoBaHnA (pyHKLMIA TeMNnepaTypHOro KOHTPONsA TennoHocuTens 1-ro KOHTypa
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OcobeHHOCTM, CTpyKTypa W COCTaB MNOACMCTEMbI TEeMMNEpPaTypHOro KOHTPONs
TennoHocutensa 1-ro koHTypa ana ASC ¢ BBOP npeacraeneHsl B Tabn. 9.1.
Tabnuua 9.1. O6beM KOHTpONs TemnepaTypbl TEMAOHOCUTENS 1-ro KOHTYpa U
aHeprosblaeneHna CBPK PY ¢ BBOP
PY ¢ BBOP-440 PY ¢ BB3P-1000
HanmeHoBaHue, HBAJ3C, ASC |HBAGSC,|PoctoBckas|KannHnHckas|TAHbBaHbCKas
XapaKTEPUCTUKM 651.N23, 4 "MoxoBue"| 611.Ne5 A3C, A3C, 6n.Ne3| ASC, 6n.1, 2
(B-179) | 6n.1,2 |[(B-187)| 6n.Ne1 (B-320) (B-428)
(B-230) (B-320)
TennoBas MOLLIHOCTb, 1375 1375 3000 3000 3000 3000
MBT
Uncno TBC B 349 349 151 163 163 163
aKTMBHOW 30HE
Yucno netenb 1-ro 6 6 4 4 4 4
KOHTYypa
Uncno patumkoB TK B| 2TM 2TMN,1TC| 2TM, |[2TMN,1TC| 6TM,1TC 4TC
OHOW HUTKE 1TC
O0LLee KonNnM4yecTBo 24 36 24 24 56 32
inatymkoB TK B neTnsax
1-ro KOHTYpa
Yncno gatumkoB TK Ha - - - - - 46
Bxoge B TBC
Yncno gatumkoB TK Ha| 204 210 151 95 95 50x2
Bbixoge n3 TBC
Yucno gatumkoB TK B 12 6 5 3 3 4
BEpXHEM 0ObeMe
peakTopa
KonunyecTtso 6 6 4 4 16 -
KOMMEHCAaLMOHHbIX
YCTPOWCTB AN
netnesbix TI1
Konunyectso 12 12 6 14 14 50
KOMMEHCAaLMOHHbIX
YCTPOWCTB AN
BHYTpupeakTopHbix T
O6Lee ynucno 36 36 20 36 52 50
naTyYnKoB
Temnepartypbl B
KOMMEHCAaLMOHHbIX
YCTpPONCTBaxX
O0LLee vyucno 240 252 180 122 154 178
inatymkos TK
TennoHocutens 1-ro
KOHTYpa
Yucno KHW (CBPL) / 10/7 36/7 31/7 64 /7 64/7 5417
Uncno M3 B KHA
(CBPA)
O6wwee yucno A3 70 252 217 448 448 378
Mpumevanns: KHW — «kaHan HeWTpOHHbIX u3mepeHun; CBPO - cbopka

BHYTPMPEaKTOPHbIX AaTunkos; A3 — gaTumk NnpsMon 3apsiaku.
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Obwume TpeboBaHMA K nogcucteme TemnepaTtypHoro koHTpons CBPK wucxogat us
ycnoBmn obecnedeHnst KOHTPONs OOMnyCTUMbIX pexunmoB 6esonacHowm akcnnyaTtauumn A3IC.
MpoBeneHne paboT No NpoBepKe M TapuUpPOBKE MOACUCTEMbI TEMMNEPATYPHOrO KOHTPOMS Mnpu
BBOAE B OKCNMyaTauumid W B XO4E 3JKchfyaTtaumm sBnsietcs HeobXoaAMMbIM - yCrOBUEM
BbINOSIHEHMS YyKa3aHHbIX TpeboBaHMIM, NOCKONbKY B cneundumyecknx ycnosusix pabotel PY Ha
NPaBUNbHOCTbL MOKa3aHWM KaHanoB TEPMOKOHTPOSS OKa3blBalOT BIMSHWE pa3HOOOpasHble
(haKTopbl, BO3OENCTBMNE KOTOPbLIX MOXHO ONPeAennTb TONbKO SKCNEPUMEHTANbHBIM MyTEM.

B cootBeTCcTBUM C BblWeyKazaHHOW Kraccudmkaumen ucnbiTaHuss TemnepaTypHOro
KOHTpONS TennoHocuTens 1-ro KOHTypa MNpoBOAATCA 4N pexumoB "6e3 mMowHocTM" u ans
PEXMMOB Ha SHEPreTUYECKNX YPOBHAX MOLLHOCTH.

OKcnnyaTtaumoHHble COCTOSIHMS, COOTBETCTBYHOLWME pexumam pabotel PY "6es
MOLLIHOCTK", 9TO "ropsiyee" cocTosiHMe n coctosiHne "peaktop Ha MKY". [laHHble coCcTosiHMSA C
TOYKM 3PEHUs MONyYeHUss OLEeHOK paboTbl (PYHKLUMIA TEPMOKOHTPONsA TennoHocuTens 1-ro
KOHTypa SIBMSIOTCA KOYEBbIMU. B 3TUX COCTOSIHMAX BRMSIHWE 3HEProBblAeNeHUs B aKTMBHOM
30He Ha TemnepaTypy TENnoHOCUTENSA NpeHebpexnmMo Mano U B TOXe Bpemsa TemnepaTypa
TEeNnfIoHOCUTENSA B MEPBOM KOHType 6nm3ka K HOMUHanNbHbIM 3HaveHusM. CrnegoBaTtenbHO, B
Takmx cocTosHuAX obecneymBaroTcs Havbonee noaxoAaduwimMe YCroBust ONs NPOBEPKM U
TapuUpoOBKN U3MEPUTENbHbIX KaHanoB MNOACUMCTEMbI TEPMOKOHTpons. B gaHHom cnydae nopg
TapupoOBKON M3MEPUTENbHOrO KaHana MOHMMAaeTCsl onpefeneHne U oueHka HeobxoouMmMocTu
BBEAEHNSA B €ro nokasaHusa MHANBMAYaNbHbIX NONPaBOYHbIX KOI(MULNEHTOB.

Mcnonb3yembin MeToq NPOBEpPKM U TapuMpOBKM TEPMOKOHTPOSII OCHOBaH Ha TOYHOM
onpegeneHnn TemnepaTtypbl TennoHocuTensa 1-ro KOHTypa, korga pexum pabotbl PY
COOTBETCTBYET YCNOBMAM TEMNIOBOr0 paBHOBECUSI TennoHocutenen 1-ro n 2-ro KoHTypoB. [ns
uenen TapupoBku TpebytoTca nnbo obpasuoBble TepMOLaTyYMKKM, MO0 KOCBEHHBLIN CNOCO0
onpegeneHnss TemnepaTtypbl  TennoHocuTens  1-ro  koHTypa. [lockonbKy — ycTaHoBKa
AOMONMHUTENbHbLIX AAaTYNKOB, KaK NMpaBuIio, NPOeKTaMn He NpeaycMaTpuBaeTcs, TO B Ka4ecTBe
006pa3yoBblX  TEPMOOATYMKOB  MPUMHMMAlOTCA  WTaTHble  TepmoconpoTtuenenuns  (TC),
yCTaHaBNMBaeMbl€ B XONOOHbIX W FOPSAYMX HATKaxX netenb 1-ro KoHTypa.

B nonHoM mepe 3ajaya nepnoanyveckux TapMpoBOK NpU 3TOM HEe peLlaeTcs, NOCKOMNbKY
Heobxoanmbl 1 NOBTOPHbIE rpagynpoBkn camux TC (NpeaBapuUTENbHO M3BMEYEHHbIX U3 CBOUX
MECT YCTaHOBKM N OE€3aKTUBMPOBAHHbIX) HA cneumanbHon nabopaTtopHon yctaHoBKe. [loaTtomy
B KayecTBe anbTepHaTMBHOro cnocoba wHorga Mcnonb3yetcda Ccrnocobd KOCBEHHOro
onpegeneHna TemnepaTypbl TennoHocuTena 1-ro KoHTypa no pJaeneHuto napa B [T,
n3MepsieMoMy  crneumanbHO  yCTaHaBnvMBaembiMn  0Opa3uoBbiMM  MaHomeTpamu.  Kak
nokasbiBaeT ONbIT NPoBeAeHNA NOAOOHbIX UCMbITaHWI, YCpeaHEeHHbIe noka3aHus netnesbix TC
0bblMHO Mano oTnuyatotca (He 6onee 0,4°C) oT TemnepaTtyp, OnNpedeSieHHbIX YKa3aHHbIM

KOCBEHHbIM CNOCOoDOoM.
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MeToguka ucnblTaHUA N0 npoBepke  YHKUMA  TeMnepaTypHOro  KOHTpons
TENMOHOCUTENS Ha 9HEepPreTUYecKMX YPOBHAX MOLLHOCTM OCHOBaHa Ha CTaTUCTUYECKOM
o6paboTke WHOpMaLMM NpPOBEPSIEMbIX KaHanoB B CTauUMOHapHOM pexume paboTtbl PY c
y4eTOM KOHCTPYKTMBHbIX ocobeHHocTen PY ¢ BB3P, TexHonormyeckoro npouecca u camomn
NOACUCTEMbI TEPMOKOHTPONSA. 3T OCOBEHHOCTM MNO3BOMAKT MNPOBOAUTL CPaBHUTENbHbIV
aHanua ¢ Mcnonb3oBaHMeM M30ObITOYHOCTM MHAOPMALUM MO KOHTPONMPYEMbIM NapameTpam,
nony4aemomn kak ¢ nomotubto CBPK, Tak n ¢ noMoLbio APYruX LUTATHbIX CUCTEM KOHTPOMSA U
ynpaBneHus. Ons nonydeHuss LONOMHUTENbHOM WHGOpMauun, Heobxogumon pans Gonee
AeTanbHOr0 MOHUMAHUS BIUSHUSA PEeXMMOB paboTbl Ha MOKa3aHWs KaHaroB KOHTPOIS
TemnepaTypbl, MCMnonb3dyeTcsa WHOpMauuMs, nonydyaemMass OT APYrnx LWTaTHbIX CUCTEM U
nogcuctem ACY TI1 6noka, a Takke MHdopMauns, KoTopasi permcTpmpyeTcs npu NpoBeaeHUn
AOVHAMUYECKMX UCMbITAHWA W UCMbITAHUA NO  ONpPedeneHnto  HEUTPOHHO-PU3NYECKNX
XapaKTepPUCTUK aKTUBHOW 30HbI.

CpaBHUTENbHBLIN  a@HanM3 C  WUCMOMb30BaHMEM  M3ObITOYHOCTU  UMHOpMaLMM MO
KOHTpPONUpyeMbIM napameTpam npegycmaTpuBaeT:

— onpegeneHne OTKIIOHEHUN NoKa3aHW B KaHanax KOHTPOSMS OT CPEeOHMX 3HaYeHun B
rpynnax kaHamnoB KOHTPOrs, 06beanHAEeMbIX N0 TEM UK UHbIM NPU3HaKaM;

— COmnocTaBfieHne ¢ pac4yeTHbIMU AAaHHBIMU U JaHHLIMU KOHTPOMS 3HEeProBblAeneHns no
nokasaHusiM gaT4ymkoB npsamon 3apagku (OM3).

[aHHbIn  nogxod COOTBETCTBYET COBPEMEHHbIM MPUHUMMNAM KOMMEKCHOro aHanusa
MHOPMALIMM CUCTEM KOHTPOMS U ynpaBreHnNst CAOXHbIX TEXHONOrM4Yecknx npoueccos. Vicxoas
N3 MOMOXEHNUA MeTOOUKW, MPOBOAUTCHA aHanmM3 pesynbTaToB WCMbITaHWA NO  CreayrLum
rpynnam:

— TeMnepaTypbl B KOMMEHCALMOHHbLIX YCTPOMNCTBAX C nogpasgeneHveM Ha nogrpynnbl
KOMMEHCAaLMOHHbIX yCTPOUCTB Ang netnesbix Tepmonap (TI1) n ans BHyTpupeakTopHbix TIT;

— TeMnepaTypbl TennoHocutensa B NeTnax 1-ro KoHTypa C nogpasgeneHnem Ha
noarpynnbl XoNOAHbLIX U FOPAYMUX HUTOK,;

— TemnepaTypbl Ha BXOAe W Ha BbIXOAE W3 aKTUBHOW 30HbI C nogpasgeneHvemM Ha

noarpynnel No opéutam cuMMeTpuu;

— TemnepaTypbl B BepxXHEM ob6beme peakTopa.

AHanua3 aHHbIX NeTnieBOro TEPMOKOHTPONSA CBMAETENbCTBYET O TOM, 4UTO Ans BBOP-
1000 npoekta B-320 xapaktepuctuku pasbpoca MnokasaHun B ropsymx HuTkax netnum Ne2 u
ocobeHHo netnm Ned4 MOXHO cuyMTaTb HEYOOBNETBOPUTENBHBIMU U, NPEXAe BCEro, 3a cyet
CYLWECTBEHHOIO OTNuuMs nokasaHun TC OT MnokasaHMKW OcCTalbHbIX TEPMOOATYMKOB. JITO
obbAcHsaeTCa TeMm, 4TO CylecTBYOT 3ddeKTbl, HE CBsA3aHHble HENOCPEeACTBEHHO C
paboTOCNOCOBHOCTLIO N COCTOSIHMEM NMPOrpamMMHO-TeXHMYeckux cpeacte CBPK, enustowme Ha
npeacTaBUTENbHOCTL TEPMOKOHTPOSIS B rOPAYMX HUTKax netenb. o Bcen BUOMMOCTU, NOTOKM

TennoHocuTens B NeTnsx 1-ro KOHTypa, 0CO6EeHHO Ha BOMbLUMX YPOBHSAX MOLLHOCTM B FOPSHMX
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HUTKaX, Mo KpalHel Mepe Ha TpakTe OT BbIXOAHbIX NaTPyOKOB KOpnyca peakTopa [0 CEeYEHWUi C
Bpe3kaMu TepMoAaTyYMKOB UMET HEOAHOPOAHY Mo TeMnepaType CTPYKTypy. MoXHO ckasaTb,
YTO MOTOKM HEOOCTaTOYHO "MepemMellaHbl”, YTO U oTpaxkaeTcs B MOKa3aHUSIX KOHKPETHbIX
KaHanoB KOHTpoOnNs TemnepaTypbl. B cBolo ovepeab, oTMeYeHHasi HEOAHOPOAHOCTb MOXET ObITb
cBsi3aHa C OCODOEHHOCTSIMM TennornapaBfMYecKMX XapakTePUCTUK neTenb 1-ro KoHTypa u
peakTopa, a Takke C XapaKTepoM pacnpeneneHns 3HeproBblaerneHnst B akTMBHOM 30He. Takoe
npeanonoxeHve NoaTBEPXXAAETCA AaHHbIMW, MOSYyYEHHbIMU MPU OUHAMUYECKUX WUCMbITAHMSAX
6noka n Npu U3MepeHUsIXx HEMTPOHHO-(PUINYECKMX XapaKTePUCTUK aKTMBHOW 30Hbl, KOTOpble
nokasanu, YTo XxapakTepucTuku pasbpoca nokasaHuii TepMoAaTUYMKOB B rOpsiuMX HUTKaxX neTenb
1-ro KOHTypa U 0cobeHHO netenb 2 U 4 CyLEeCTBEHHO U3MEHSINUCb C U3MEHEHMEM pexuma

paboTbl PY n pacnpeneneHns sHeproBblAeNeHNs B akTUBHON 30HE.

Tacpdh=0.23ch.cyt, Np~10%NHOM, T1k =280 oc, CH3B03=6.02 r/kr, H10=266 cm
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Homep opbutbl cummeT pum

PucyHok 9.5. PacnpepeneHne nogorpesoB TennoHocutenss Ha TBC B opbutax cummeTpumn no
nokasaHmsam TI1 Ha Bbixoae u3 TBC npu ncnbiTaHmsx Ha aHeprodnoke Ne3 KanuHuHckon ASC

Mo pe3ynbtataM BbINOJTHEHHbLIX ncnblTaHUI noaTBepXxaeHo, 4To 0COBEHHOCTLIO

KOHTpONSA TemnepaTtypbl TennoHocuTensa Ha Bbixoge u3 TBC ans BB3OP-1000 npoekra B-320

SIBMSIETCS CUNbHOE BIMSIHME Ha nokasaHus Tl Ha Bbixoge m3 TBC npoTteyek HeaorpeToro
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TennoHocuTenss 4epe3 Tpybku nornowarowmux anemeHTtoB (M3J1). lMonyyeHHble AaHHbIE,
Hanpumep, pAgnsa 6Gnoka Ne3 KanuuuHckon ASC, nokasbiBaoT (puc. 9.5), u4Tto0
NPeaAcTaBUTENBHOCTL KOHTPOMNsS TemnepaTypbl Ha Bbixoge n3 TBC yxyawanacb C pocToM
YPOBHSI MOLLHOCTU peakTopa, Kak Nno BerYUHE 3aHWKEeHUs TemrnepaTypbl, TaKk U Nno BernvynHe
pa3bpoca nokasaHun B opbutax cummeTpun. [na peweHus AaHHOW npobnembl MoryT ObiTb
NPUHATBI TIMBO KOHCTPYKTUBHbIE M3MEHEHUs B ronoBke TBC n HWXHeN nnute 6rnoka 3awmTHbIX
Tpy6 (B3T), Nnubo nameHeHne mecta yctaHoBKkM TepMmogaTunkoB. OnbiTHble TBC ¢ nameHeHHon
rofoBKOWN aKcnnyaTupoBanucb Ha aHeprobnokax Ne1, 2 KanuHuHckon ASC. lNMpuHUMnmanbHO
HOBOE pelleHue Mo pasMeLleHnto BHYTpupeakTopHbix Tepmonap (TT1) npuHATO Ans npoekTos
B-428, B-446, B-412 n gnsa HoBbix npoektoB ¢ BB3P-1200. MNpu 3TOM, nepBble OMbITHbIE
AaHHble  CBUOETENbCTBYKT, YTO MOMHOCTLIO  nNpobnemy C  nNpeacTtaBUTENbHOCTBIO
TEPMOKOHTpONs Ha Bbixoge u3 TBC pewntb He yaanocb.[103ToMy NpoBOoANMbIE KOMMIEKCHbIE
ncnoitaHna CBPK nomoratoT cuctemaTtnsaumm n o606LLeHnio nonyyaemblx JaHHbIX 4518 noucka
n dopmanusaumm BO3MOXHbIX 3aBUCUMOCTEN, a Takke ANd Bbldayn npeanioXeHun no

KOPPEKTUPOBKE NPEAENoB 1 YCNOBUIA 3KCNyaTaumum B CBA3U C MMeoLwmnmMuncs acpdektamu.

UcnbiTaHnA no onpeaeneHno TeMnepaTypHOro nossi Ha BxoAe B aKkTUBHYHO 30HY

[daHHas Tema BbigeneHa B CBA3M C OCOObIM BAWSIHMEM MPOLECCOB NepemMeLLnMBaHus
NeTneBbIX NOTOKOB TeMnfioHOCUTEeNsi Ha 6e30MacHOCTb PeakTOPHOW YCTaHOBKW. [ns NpoekToB
BBOP HoBoro nokonenusa (B-428, B-412, B-446, B-392) n cepuiHbix BBOP (B-320) nocne
NPOBOAMMbBIX MEPONPUATUA MO MOAEPHM3aLMM CUCTEM KOHTPONA U ynpaBneHus Ans
NOBbILUIEHUA HOMWHANbHOrO YPOBHA MOLUHOCTM HATypHble WUCMbITaHWUs, NPOBOAMMbIE ANS
OLEHOK MepemeluvBaHns, UMeT ewé bonbluee 3HayeHne. JTO CBA3AHO C BKIOYEHMEM B
coctae CBPK HOBbIX Y MOAEPHU3MPYEMbIX MPOEKTOB MNPOrpamMmMHO-TEXHUYECKUX CPEeacTB,
obecneynBatoLLMX BbIMNOMHEHNE 3aWNUTHBLIX (YHKUMIN MO NOKaNbHbIM BHYTPMPEAKTOPHbLIM
napametpam. [loBbileHHble TpeboBaHUS HOPMATUBHOW [OOKYMEHTauuum K cuctemam,
BbIMOMHAKLWNM  3alUMTHbIe  (DYHKUMM, ONpedensioT U MOoBbllWEHHble TpeboBaHus K
AOCTOBEPHOCTU 3HAYEHUN KOHTPONUPYeMblX MNapamMeTpoB, WCMONb3yeMbIX B anroputmax
paboTbl AaHHbIX (OYHKUMI, B TOM 4ucre M K uHdopmaumm O pacnpepeneHum TemnepaTypbl
TenrnoHOCUTENS Ha BXOAE B aKTUBHYHO 30HY.

CnepyeT oTMeTUTb, YTO HOBble NpoekTbl (B-412, B-392) BkniovaloT AONONHUTENBHYIO
naccuBHyt cuctemy BbicTporo Beoga 6opa (CBEBB), koTopasi npegHasHaveHa Ans OCcTaHoBa
peakTopa npu OTKase aKkTMBHOW CUCTEeMbl ynpaBfneHus u 3awmuTbl. IpdeKTUBHOCTL paboThbl
STON CUCTEMbI Takke MOXeT ObiTb MOATBEPXAEHa MO OLEeHKaM nepemMeluvMBaHus neTneBbiX
MOTOKOB TEMNMOHOCUTENS MNPU HATYPHbIX MWCNbITaHWSX. Tak, Hanpumep, AN 3Heprobriokos
NeNe1, 2 ASC "KypaHnkynam" B MHaum (npoekT B-412) B coctaBe NHP npegycmartpusatotcs
MCNbITAHUA MO UCCNEAOBaHMIO NepemMeLLIMBaHns NeTneBbix NOTOKOB npu cpabatbiBaHn CEBB

WMEHHO Ha OCHOBE aHann3a U3MeHeHumn TeMnepartyp Ha BXoae B aKTUBHYHO 30HY.
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Ona nonyyeHWss 9KCNEPUMEHTArbHbIX AaHHbIX, HeobXoAWMbIX ANnA  pacyéTta
KO3 PULMEHTOB BNUSHWUA, onpeaensiowmnx pacnpegeneHme tTemnepaTyp Ha BXo4e B aKTUBHYHO
30HY, Heobxoaumo B pexumax pabotel PY 6e3 3HauMmoro nogorpeBa TeNnoOHOCUTENSA B
aKTMBHOW 30HE 3a CYET JHEPrun LEeNHON peakuun aeneHns 4obutbes CyLeCcTBEHHOW pasHuLbI
TemnepaTyp B XONOAHbIX HUTKaxX netenb 1-ro KoHTypa. OTO AOCTUraeTcsl KpaTKOBPEMEHHbIMU
pacxonaxueaHusaMu 1-ro KOHTypa nytem oTkpbITUs knanaHa BPY-A (BPY-K) Ha naponpoBoaax
oaHoro un3 NI npu 3akpbiTeix B3OK Ha ocTanbHbIX M7 nnNu NoBbILLEHHOW NogavYen NUTaTeNnbLHON
BoAbl B oauH 13 M. Ha puc. 9.6 npeacTaBneHbl U3BMEHEHUS CpefHUX TeMnepaTyp B XONO4HbIX

HUTKax neTenb Npu NpoBeaeHMN AaHHbIX UCMbITaHW Ha 3Heprobrioke Ne1 TaHbBaHbCkon ASC.
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PucyHok 9.6. lameHeHns TemnepaTyp TENSIOHOCUTENSA B XONOAHbIX HATKaX NeTerb BO
BpeMs UcnbiTaHnin Ha aHeprobnoke Ne1 TASC anga pexunma paboThbl € NOMAHLIM KONNMYECTBOM

paboTtatowmx MiH

[na wucnonb3yembix KpaTKOBPEMEHHbIX pPacXOnaxXvBaHWUA MOXHO 3anucaTtb, 4YTO
N3MEHeHMe JHeprnn TEennoHOCUTENS 3a BPEMS pacxXoraXvBaHWs Ha BxoAde KoHkpeTHon TBC
CBSA3aHO C U3MEHEHWEM 3HEepruv NOTOKOB TEMMOHOCUTENS, BXOAALMX B PEaKTOP M3 XONOOHbIX

HUTOK neTernb:

gk(is,k _ie,k): Zh_l;Anan(is,n _ie,n), (9.1)

rae: gk, G, — maccoBbin pacxop TennoHocutens yepes k-to TBC n xonogHy HUTKY N-i

neTnu; isk 7] iek — BHTanbnUa TennoHocutensa Ha Bxode B k-to TBC npu HOMMHanNbHOM

AaBlieHnn n TeMmneparype Ha BXo[de B k-to TBC B Ha4ane n koHuUe pacxosiaXnBaHus; iS nw
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ie n — SHTanbnua TenrnoHOCUTENA XOSIOAHOM HUTKKU N-1 NeTnu npn HOMMHalrIbHOM OaBJfiEHUN U

TemnepaType XOMOQHOW HWUTKM N- NeTnNM B Hayane M KoHue pacxonaxuBanus; Anx —

KOahdULMEHT, onpeaendaowmin 4o Tenna n-n neTnu npuxogswyto Ha Bxog k-n TBC; N —
uuncno paboTtatowmx MIH.

C y4é€ToM HebOorMnbLLOro OTNNYMA TEMMNEPATYpPbl B XONOAHbIX HATKAX pasfnyHbIX NeTenb BO
Bpemsi pacxonaxwusaHus (06biuHo He Bonee 3 'C) B obenx yacTax cooTHoweHWs (1) MOXHO

nepe|7|TV| OT 3HTAnNbNMN K TeMnepaTtypam. ﬂpeoGpasoBaHHoe COOTHOLWIeHne 3anuueTcd B Buge
N

ATk = z BnkATn ' (92)
=1

roe: AT, AT, — n3meHeHne TemnepaTypbl TennoHocuTenss Ha Bxofe B k-to TBC n B

N- XONTIO4HOW HUTKE 3a BPEMS pacxonakmBaHus, a
Bnk = m’ (9-3)

Ok
KoadbdhumumeHTbl By COOTBETCTBYIOT OTHOLLUEHWIO Tenna, nonagatowero u3 n-m NeTnu B
k-to TBC B eanHnue macchl TennoHocutenst Ha Bxoae k-n TBC k Tenny n-r netnu B eavHuue
MaccCbl TEMIIOHOCUTENS, BXOASLEro B peaktop u3 n-or netnn. OHWM SBMSKOTCS WUCKOMbIMM
KoadhdUuuneHTaMn BIIMSHUA, ONpedensaloWmMm TemMnepaTypHoOe none Ha BXOOEe B aKTUBHYHO
30HY B 3aBMCUMOCTW OT TemnepaTtypbl B XOSNOAHbIX HUTKax neTernib NepBoro KoHTypa. Kak
BUOHO, ONA WX KOPPEKTHOro onpefeneHvs, Hanpumep, B pexumax paboTbl C NOSHbIM
konuyecteom MUH TpebyeTtcq, kak MUHUMYM, YeTbIpe COCTOSIHUA C CYLLLECTBEHHOW pasHuLEN
TemnepaTypbl B XONOAHbIX HWUTKAxX neTenb, Y4TO M OOCTUraeTCa pacxonaxuBaHuaMu 1-ro
KOHTYpa 4epe3 Kaxayw netno. B aToMm cnyyae nonyyum cuctemMy M3 4YeTblpex IMHENHO
HEe3aBNCUMbIX YPaBHEHWA C YETbiPpbMSI HEW3BECTHbIMW, KOTOpas pewaeTcsa nobbiMu
M3BECTHbIMM MaTemaTudyeckumn metogamu. W3 OnMCaHHbIX pacCyXgeHun ans  3anucu
cooTHoweHun (1) - (3) cneayeT, YTO MPU PeLLEHUM CUCTEMbI YPaBHEHUN OOIMKHbI BbINMOMHATLCA

AONOJNTHUTENbHbIE YCNOBUA:

Y By=1,  Bw=z0 (9.4)

[N OueHKN BO3MOXHOCTU MNPUMEHEHWUs pe3ynbTaTOB WCMNbITAHWIA, MONYyYEeHHbIX Ha
FONOBHOM 3Heprobrnoke, Ha BBOAMMbBbIX B SKCNyaTauuio ganee CepumnHbiX 3Heprobrnokax
NPOBEAEH CPaBHUTENbHLIV aHanu3 u nccnegoBaHve pesynbTaToB HaTYPHbIX UCMbITAHUA MO
onpefeneHvio TemnepaTypHOro MOMsi Ha BXOAE B aKTUBHYK 30HY M MO OUueHKe
nepemeLLnBaHNS NeTreBbIX MOTOKOB, BbINOMHEHHbIX Ha aHeprobriokax NeNe1, 2 TaHbBaHbLCKON
ASC. MNonyyeHbl pesynbTaThl CreayLwero aHanmsa:

1. CpaBHeHMe xapakTepa TemnepaTypHbIX Nonen TEMOHOCUTENS Ha BXOAE B aKTUBHYHO
30HY (KO3(PPULIMEHTOB BIMSAHWSA) ABYX SHEProBMOKOB B OAMHAKOBbLIX pexumax pabotbl PY;
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2. OueHka yrnoBoro NoBopoTa NOTOKOB B PeakTope;

3. OueHka ownbok pac4HeToB TemnepaTypbl TEMNOHOCUTESNSA HA BXOAE B aKTUBHYHO 30HY
N MakcMMarnbHOro OTKMOHEHUSI OT UBMEPEHHOW TeMnepaTypsbl;

4. CpaBHeHNEe KO3(hPULUMEHTOB MEXNETNEBOrO NepemMeLlnBaHns NeTneBbiX NOTOKOB MO
AaHHbIM OBYX MOEHTUYHbIX 3HEProboKoB.

MpoBeAEHHbLIN  CpaBHUTENbHbLIA  aHanNM3 MokasblBaeT, 4YTO Haubonee TOYHYHO
onepaTuBHYIO KapTUHY XapakTepa pacnpegeneHnin Temnepatyp Ha BXoOe B aKTUBHYIO 30HY
moxeT patb CBPK, koTopass ucnonb3yeT B CBOeW MOAEnM oObObekTa KOHTPONSA AaHHble
UCNbITaHUI, NOMyYeHHbIE HA KOHKPETHOM 3Heprobnoke. MNMpu npegenbHbIX cryvasix pasnuyums
TemnepaTyp B XOnoAHblX HUTKax ao 3°C npu pexunme pabotbl PY C NOMHbIM KONUYECTBOM
BKMoYeHHbIX LIH OTKNOHEHMs1 paccuMTaHHbIX TeMnepaTyp Ha BXOAE OT WU3MEPEHHbLIX MOryT

AOCTUraThb crefyowmx MakcMMarnbHbIX 3HaYeHUI:
— 0o 0,2°C npu ncnonb3oBaHnn cBONX KO3IMMDULNEHTOB BIIUSHUS;

— po 2°C npu uncnonb3oBaHMM KO3(MOUUMEHTOB BRUSIHUSE C OPYroro aHasrorm4yHoro

(ronoBHoOro) aHeprobnoka;

— Ao 2,5°C 6e3 ncnonb3oBaHUs KO3OULNEHTOB BNSHUS.

C y4yeTOoM XxoOpowleh CXOAMMOCTU pe3ynbTaToB WCNbITAHUA MO  ONpeaesieHnto
TemnepaTypHOro nons M MCCNeaoBaHUIO MEXNETIIEBOro NepeMeLuMBaHua MOXHO caenaTtb
BblBOA, 4YTO MOCnegHne WUCnbITaHus MOryT ObiTb WCKMAKYEHbl W3 nporpaMm BBOAA B
aKcnfyaTtaumMio M Ans rofioBHbIX 3HEpProbnokoB. BmMecTo AaHHbIX MCMbITaHWA BO3MOXHO
pacluMpeHne UCMbiTaHU Mo OonpeaeneHnto TeMnepaTypHOro nons BKMOYEHMEM B UX COCTaB
PEXMMOB C HEMOSHbLIM KonmnyecTBoMm paboTtatowmx MLH, 4To, Hanpumep, GbINO BbINOMTHEHO NpwU
BBOAE B akcnnyatauumto asHeprobnoka Ne2 Poctoeckon AJC. Ha atom ©6noke, nomumo
nucnbiTaHnn ¢ 4-ms patbotarowmmm MUH, Obiny BbINOMHEHbBI UCMLITAHMSA MPU BCEX BO3MOXHbIX

coyeTaHusx ¢ 3-msa n 2-ma paboTarowmmm MUH.

MeToAMKM KOMMIMEKCHbIX WCMNbITaHUW, NPOBOAUMbLIX ANA MNPOBEPOK NOACUCTEMbI
KOHTPONSA 3HeproBblAeNIeHUA B akKTUBHOMN 30He

lMepBOHavanbHO NpeAcTaBneHa METOAMKA OLEHKM OOCTOBEPHOCTM Mokasanun [OIM3,
KOTOpble SIBMAOTCA OCHOBOW A5 BOCCTAHOBMEHMS NOMS SHEProBblAENEHNS] B aKTUBHOWN 30HE.
MeTogmka ocHOBaHa Ha ctatucTudeckon obpaboTke nepsBuyHon nHpopmaumm (Tokos A13) npu
CTaunoHapHoM pexume paboTbl PY Ha ypoBHe MoLWHOCTM peakTopa He meHee 10% ot
HOMWMHanNbHoW. OueHKa [OCTOBEPHOCTU KaHanoB KOHTPOMNsS SHEProBblAeneHus MpoBOAUTCA
nyTeM aHanuada OTKIOHEHMK 3Ha4veHun TokoB A3 B opbutax cMMMeTpuUM akTUBHOMW 30HbI OT
CpedHero 3HadeHusi Toka no Kaxgow opbute. lNepen aHann3oM OTKMNOHEHUMW MoOKasaHWA
KaXdoro KaHana aHanusupyrlTCs Ha BbINOMIHEHWE YCMNOBUM CTabUNbLHOCTU MHQOpMaLnN.
MaBHbIM yCroBMEM NPUMEHEHUS OAAHHOW METOAUKM SIBNSIETCA CMMMETPUYHOCTb TOMSIMBHOM

3arpysku, KoTopasi xapakTepHa Ansi akTuBHbIX 30H BB3P, a nogteepxaeHne cUMMeETPUYHOCTU
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npoBOANTCS, Hanpumep, MpuM BBOAE B 3KCNMNyaTauuio cneuuarnbHO npenycMOTPeHHbIMU
ncnbiTaHNAMK Ha aTane "dusnyeckuin nyck".

lMpumMeHeHne MeToauKn No onpeaeneHnio 4OCTOBEPHOCTM nokasaHuin N3 no3sonseT B
onepaTMBHbIX YCNoBMAX 060CHOBaAHHO OnpeaensiTb U UCKMYaTh N3 06paboTKn COMHUTENbHYIO
WMHopMaLmMIo kKaHanoB KoHTponsa ¢ A3, koTopad MOXeT OKka3aTb CyLLeCTBEHHOe BrnsgHUE Ha
KayeCTBO BOCCTAHOBIIEHHOrO MoMdA 3HeproBblaeneHnd. [JokasaTenbCTBOM 3TOr0 YTBEPXAEHUS
CNnyXar fnokasaHHble pesynbTaThl (pUc.9.7), NoNyYeHHbIe C UCMOMb30BaHUEM NpeacTaBnaeMon
MEeTOAMKM Npu BBOAE B akcnnyataumio aHeprobnoka Ne3 KanuHuHckon ASC. AHanornyHble
pesynbTaTbl, NoATBEPXAAOWME HEOOX0ANMOCTb N 3PPEKTMBHOCTL NPOBEAEHNSA UCTbITAHUA MO
npoBepke [OCTOBEpPHOCTM nokaszanuni L3, 6binn nomnydeHsl U Npy BBOAE B 3IKCMyaTauumio

aHeprobriokoB NeNe1, 2 TaHbBaHbckon ASC.
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PucyHok 9.7. PacnpegeneHus aHeproBblgeNieHnn BO BPEMSA UCMbITAHUA Ha YPOBHE MOLLHOCTH

40% NHom Ha aHeprobnoke Ne3 KnHASC (HegocToBepHbl nokasaHus A3 8 KHA 14-31)

Mocne OueHKW NPEeacTaBUTENbHOCTM MEePBUYHONM WHGOPMaUUM B KaHamax KOHTpOns
OHeproBblOeNneHns Ccrneaywllen 3ajadei, pelleHMe KOTOpOoi BnMsSieT Ha  KayecTBo

BOCCTaHOBIIEHNA NONA  3HeproBblAeNeHnd, 4dBndAeTcA noarBepXaeHune npaBuiibHOCTU
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naeHTngpukaumm B CBPK koopauHaT pacnonoXeHus BHYTPUpeakTOpHbIX AaTtynkoB. MeTtoguka
UCNbITAHWW NO  NPOBEPKE COOTBETCTBUA  KOOpAUHAT  AaTYMKOB  TEPMOKOHTPONA U
3HeproBblAeneHna B akTUBHOW 30He koopaunHatam aTtmx AatuukosB B MTK CBPK ocHoBaHa Ha
npegHaMmepeHHOM cosaHum CYLLLeCTBEHHO aCUMMETPUYHbIX pacnpegeneHunn
3HeproBblAeneHnsa B akTMBHOW 30HE, KOTOpble AOCTUratoTcs onyckaHnem otaenbHbix OP CY3.
C yyetoM 60° cuMMMeETpUM TOMMMBHLIX 3arpy3oK Ans MNOATBEPXKOEHUA NpaBUNbHOCTU
noeHTUdUKaUUM  KoopauHaT  BHYTPUPEAKTOPHbIX  AAaTYMKOB  HAXOOATCA  OTKIOHEHMS
OTHOCUTENbHbIX U3MeHeHu mowHocTn (KQ) n nogorpesos TennoHocutensa (DT) B TBC ot
CpeaHuUX OTHOCUTENbHbIX M3MEHEHWN B opbutax cummeTpum npu onyckaHum OP CY3 B

cummeTpuyHbix TBC no cneayrowmm bopmynam:

A(SKQ, ) = 5KQ, —5KQ, | (95)
A(SDT,)=|3DT, —5DT; | (9.6)
rAe §KQ, = KQi = Kesaun DT, = DT =Dy oryocurensiie namenenns

DT

KQijsturt ijstart
KQ u DT gna TBC i-oro cektopa cummetpun (i = 1, 2,...,6) B j-om opbute cummetpum (j = 1,
2,...,28) npu onyckanun OP CY3 B cummeTpuyHon TBC i-ro cektopa cummeTpuu;

KQistarty KQijjends DTijstart, DTjjena — OTHOCWUTENbHbIE MOLIHOCTU U nogorpesbl TBC i-ro
CeKkTopa CUMMETpUM B j-OM OpOMTE CUMMETPUM nepen onyckaHuem u nocrne onyckaHus OP
CY3 B B TBC i-ro cektopa cummeTpuu;

6 6
> 0KQ; >.8D T;

5KQ], = lle noDT; = ’le - cpefHVe oTHocUTerNbHble n3MeHeHns KQ n DT

B TBC j-on opbutbl cummeTtpumn npu onyckaHun OP CY3 B TBC u3 ogHon opbutsl cummeTpun.

ﬂonyquHble OTKJNIOHEHUA CpaBHUBAKTCA C KputepunamMm npaBuilbHOCTU I/I}J,eHTVIq)I/IKaLI,VIVI

AaT4YMKOB 3HEproBblaeneHns (aQ) WV [aTymkoB Temneparypsl (4 ), KoTopble BblibupatoTcs

C YYETOM MOrpeLIHOCT BOCCTAHOBIEHMS MONSA 3HEProBbIAENEHNS Y anpuopHON MHGOpMaLum
NO OTHOCUTENbHBLIM M3meHeHnsaM KQ u DT, nonydyeHHoOM No pesynbTtaTam paHee BblNONHEHHbIX
MCMbITAHWUIA UKW MO UMUTALMOHHBIM pacyeTam.

KoHcepBaTuBHbLIM Noaxod, MPUMEHSIEMbIA [0 HACTOSALEro BpeMeHu, Npu AaHHbIX
ncnblTaHuAx TpebyeT wucnonb3oBaHus onyckaHui Bcex OP CY3. OpgHako npoBefeHHoe
nccnegoBaHne NokasbliBaeT, YTO O6beM UCMbITaHUN MOXET ObiTb CyLLECTBEHHO COKpalleH U
ONTMMM3NpoBaH 6e3 BMUAHWA Ha Ka4yeCTBO KOHEYHOro pesynbraTta. [na goctwxkeHus uenew
MCMbITAHUIN JOCTATOYHO, YTOObI NO BLIMNONHEHHbIM onyckaHuam OP CY3 Ha kaxayo opbuty c
BHYTPUPEAKTOPHLIMU AaTYMKaMu NPUXOAMIOCH, NO KpavHen mepe, ABa pasHbIX MO XapakTtepy

OTHOCUTEIbHbIX M3MEeHEeHUA pacnpeneneHna 3HeproBblaeneHna (pI/IC. 98) ,D,aHHbIIZ BbIBO
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Nno3BongaeT NPeasioKUTb BO3MOXHbIE BapuUaHTbl ONTUMMU3aLMU UCTIbITAHUA C Y4ETOM creunuku
NPOEKTOB pa3HbIX 3HEProbOKOB.

[ns oueHoK norpelHoCT BOCCTAHOBIEHUS MOMNS 3HEpProBblAeNeHus Ha npakTuke
NPUMEHAIOTCSA cnegyolime MeToauKu:

— 0 OTKNOHEHUAM WHTerpanbHbIX XapakTepuCTUK 3HeproBblgeneHns (mowHocten TBC
WNN  OTHOCUTENbHbIX MOLLHOCTEW, a Takke WX (YHKUMOHAMNOB), MOMyYEeHHbIX MO
BOCCTAQHOBIIEHHOMY MOS0 3HEpProBblAeneHns, OT 39TUX XapaKTepPUCTUK, MOMYYEHHbIX Ha
OCHOBaHWM pacyeToB ApyrMMmu cnocobamu;

— MO OTKIOHEHWUSIM OT AaHHbIX, MOMYYEHHbIX ANS aHanM3npyeMblX COCTOSHUW MO Kogam
aTTeCTOBaHHbIX pacyeTHbIX MPorpamMm, UCMONb3yeMbiX NPU MPOEKTUPOBAHUU N IKCNyaTaumm
aKTUBHbIX 30H BBOP;

— 1O OTKIMOHEHUSAM OT CPEAHMX 3HAYEHUI B OpOUTax CUMMETPUN;

— MO OTKMOHEHUAM OT 3HaYEeHUN MNpU UCKMYEeHUM M3 ob6paboTkn MokasaHur OO4HOro U3
KHW (meTog uckntouenHoro [13).

10

PacueTHble HOMepa TBC B 60 e CceKTope cCMMMeTpUuKn

13 }fl 17 18 19

§ K%

—=— - cektop 1 —e— -cekTop 2 - cexktop 3
- cekTop 4 —#— - cekTop 5 - cexkTop 6

PucyHok 9.8. PacnpegeneHnsa oTHOCUMTENbHbIX M3MeHeHU KQ B cekTopax cummMeTpumn
npwu onyckaHun OP CY3 6 rpynnel (a), 7 rpynnel (6) n 10 rpynnsl (B). VicnbiTaHns npu BBOAE B
akcnnyataumo saHeprobnoka Ne3 KanuHuHckon ASC
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MeTtoauku npoBepok ¢yHKunoHmpoBaHua CBPK B 4yactu c¢opmupoBaHusa u Bblaaum
CUrHasnoB 3almT NO JfIoKaNbHbIM BHYTPUPEAKTOPHbIM (PYHKLIUAM

HaHHble HoBble yHkumMM CBPK B nonHom obbeme Obinv BrnepBble MPUMEHEHbl Ha
npaktTuke Ha aHeprobriokax NeNe1, 2 TsaHbBaHbckom AJC. Mcxogaa M3 3TOr0 B TECHOM
coTpyaHunyectBe c paspabotumkamm CBPK u PY npu nnanupoBaHum [MHP  Gbinn
npegycMoTPEeHbI N BbINOMHEHbI B COCTaBe KOMMSeKCHbIX ucnblitaHuin CBPK cnepgytolime HoBble
BUAObI UCNbITAHWIA:

— MpoBepka pexuma nepedavn HacTpoeyHon WHdopMaunum un3  BblYUCIIUTENBHOIO
komMmnnekca BepxHero ypoBHs (BK BY) B INTK-3;

— npoBepka (pyHKUMn dopMmmpoBaHns n nepegaym B cuctemy A3-I13 curHanos 3awmThbl
Nno BHYTpPUpPEaKTOPHbLIM NapameTpam.

Llensto BbINOSTHEHMS nepBbIX UCnbITaHUN ABnseTca nogTeepxneHve
paboTOCNOCOOHOCTM LUTATHOIMO pexmma B COCTOSAHMAX, Hambonee OnM3KMX K COCTOAHMAM
Hayana paboTbl (yHKUMMA 3awmT. B xoge wucnbiTaHMM MO BCEM MNPOEKTHbIM KaHanam
nepegaroTcs cneuunanbHO NOArOTOBSIEHHbIE TECTOBbIE NakeTbl U OLEHMBAETCs COOTBETCTBUE
nepegasaemMon W MNPUHUMaAEMON WHAOPMaUUKN, a TakKke BPEMEHHbIE XapakTepUCTUKU U
oToOpaxeHne cepBUCHON MHAOPMaLNN.

Ona BToporo, Hanbonee BaXXHOro BMAA WMCNbITAHUA, OO Havana paboTbl 3aLUTHBIX
PYHKLUMIA B LUTATHOM pexunume npuMeHsieTcs criegyowas metoauka:

— roo4yepedHoe npoBedeHue npoBepkn Onss Bcex ctoek [MTK-3, ons wuckno4veHus
BO3MOXHOCTU NOXHOMO cpabaTbiBaHUSA 3aLLMT;

— B NPOBEPSEMON CTONKE NMOCPEACTBOM creumanbHON nNpeaBapuTenibHON KOPPEKTUPOBKM
N nepegayun naketa HacTpOEYHOM NMHpOpMaLMM NMUTUPYETCSH YBENUYEHME TEKYLLIEA MOLLHOCTH
peaktopa Gonblie ypoBHA ycTaBku (ana TsaHbBaHbckon AJC - 30% NHoOM) u pgocturaetcs
nepexoa B pexum paboTbl 3aLmT No NoKanbHbIM BHYTPUPEaKTOPHbIM NapameTpam;

— NOCpeaCcTBOM creumanbHOM npeaBapuTenbHOM KOPPEKTUPOBKM WM nepefadnm naketa
HACTPOEYHON  UHOPMALMM  CHUXKAETCHA  3HayeHue  COOTBETCTBYIOLLEN  YCTaBkU U
nocrnegoBaTtesibHO npoBepsieTcss opmupoBaHne 1 nepegada curHanoB M3 m A3 no
NoKanbHOMY 3HEProBLIAENEHNIO UM MO 3anacy A0 kpuauca TennoodmeHa MO OCHOBHbLIM U
pe3epBHbIM KaHanam.

Mocne Havana paboThbl 3aWMTHBLIX (PYHKLUMI OLEHKa napamMeTpoB BHYTPUPEAKTOPHbIX
3alMT NPOBOAUTCH CPaBHEHMEM C aHanorM4yHbIMKM napameTpamu, paccuntaHHbiMu B BK BY, a
TaKke onpeaeneHnemM Mx COOTBETCTBUSA peanibHOMY pexmmy paboTbl peakTOPHOW YCTaHOBKM
npy NpoBepKax B CTaUMOHapHbIX M NepexogHbix pexumax. B tabnuue 9.2, Hanpumep,
nokasaHbl 3Ha4YeHus napameTpoB No gaHHbiM [NTK-3 n BK BY, nonyyeHHble gngd aHeprobnokos
Ne1,2 TsaHbBaHbckoh ADC nNpu OCBOEHMM OOWHAKOBbIX YPOBHEW MoLHOCTUM. W3
npeacTaBneHHbIX [aHHbIX BWOHO, YTO Afs CTAUMOHAPHbIX PEXMMOB, KOTOpble SBMSAIOTCS

OCHOBHbIMW  3KCMIlyaTauMOHHbIMKN  pEXNMaMU pa6OTbI 3Hepro6n0Ka, no J'IVIHGIZHOMy
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SHeprosblgenenuto (JIOB) pasnuuune 3HaveHun B NMTK-3 n BK BY He npeBbiwano 5 Bt/cm. 3710
pasnuune MeHblle norpelHocTn 5%, koTopasa onpefeneHa ansg J1IOB B npoekTe. Mo 3anacy go
kpusnca TennoobmeHa (DNBR) Haunbonbliee pasnuyne coctasnsano 0,5, 4To Takke MeHblue
norpelwHoctn 17 %, onpeneneHHon B npoekte aAnst DNBR.

Tabnuua 9.2. MapameTpbl BHYTPUPEAKTOPHbIX 3aLUMT B CTaLMOHAPHbIX peXxnmMax paboThbl

MowHocTb, OHeprobriok Ne1 OHeprobrniok Ne2
% NHom N3B (MTK-3/ BY), DNBR N3B (MTK-3/BY), DNBR
Bt/cm (MTK-3 / BY) Bt/cm (MTK-3 / BY)
75 241 240 5,7/5,4 240 / 242 4,715,2
90 269 / 267 44141 323/328 3,2/35
100 2371236 3,5/3,9 333/330 3,1/3,1

MeToauka ucnbiTaHun (PyHKLMUIN KOHTPONSA OOLLEeTeXHONOIrM4YeCKnx napameTpoB

MeTogmka oueHoKk paboToCcnoCcOBHOCTM W [OCTOBEPHOCTU MHGOPMaUMM  KaHanos
KOHTpOMNs OBLLEeTEeXHONOrM4eckux napameTpoB, Kak WU Afs KaHamnoB KOHTPONsS TemnepaTypbl
TennoHocuTensa 1-ro KOHTypa M KaHanoB KOHTPOMS 3HEproBbldeneHus B akTMBHOW 30He,
OCHOBaHa Ha cTaTucTudeckon o6paboTke MHoOpmauuu, nomnyvyaemon B Xo4e WCMbITaHWUN.
Mcxoasa ns aToro, OCHOBHbIM TpeboBaHMEM ANd NPOBEAEHUS UCMbITAHUIN ABMASETCA OCTMKEHNE
YCTOMYMBBIX CTALMOHAPHbIX COCTOSHUIA NPAKTUYECKM Ha BCeX dTamax BBOAA B JKCMryaTauuio.
Takasa ycTaHOBMBLUASCS METOAOSONMSA CBA3aHa C TeM, YTO cneundurka pexnmon paboTtbl PY Ha
pasHbIX 3Tanax He MO3BONSAET OUEHUTb KpUTepuu YCMELWHOCTU ANs BCEX MNpoBepseMblX
napaMeTpoB Ha paHHUX dTanax. [loaTanHoe npoBefeHne AaHHbIX UCMbITAHUA U MPUMEHSEMbIE
KpUTEPUN  YCMELWHOCTM  MNO3BONSKT  CBOEBPEMEHHO U OOBEKTMBHO  OUEHMBaTb
paboToCnOCOBHOCTL KaHaNOB KOHTPOSS OBLLETEXHOTOIMYECKMX NapaMeTpPoB U OCTOBEPHOCTb
BblJaBaeMoW I3TUMKU KaHanamu uHgopmaumn. Cnegyetr OoTMETUTb U TO, YTO MO3TanHas
npakTuka MNpoBeOEeHUs WUCNbITaHM MO3BONAET, Kak MpaBwuio, YCTPaHATb BCE BbIABSEeMble
AedeKkTbl N0 KaHanam KOHTponsa obweTexHONornyecknx napaMeTpoB A0 nepexoda Ha
cnegyoLwmin atan (nogatan) nunu B 6nmkanwnin nocne mncnoitadmi MNP,

Mocne ycTpaHeHWs OedeKToB, CBA3aHHbIX HEnocpeacTBEHHO C (OYHKLMOHMPOBAHUEM
CUCTEMbl, BaXHYKD pOSib AN  KA4YeCTBEHHOro  (OYHKUMOHMPOBAHMSA CUCTEMbl  UrpaeT
CBOEBpeMeHHoe ObHapyxeHue pasBmBaloLnXca AedekToB B NepBMYHBIX NpeobpasoBaTtensax un
nnHuax ceasu. Ona ynyyweHua kadectsa yHKunoHnposaHus CBPK Heobxoammo BHeapeHue
HOBbIX cepBUCHbIX yHKuun B MO CBPK, HanpaBneHHbIX Ha camMoAnarHOCTUKY KaHanos
KOHTPONSA Ha OCHOBE COMOCTaBWUTENbHOrO aHanu3a UHgopMmaumm B napansesibHbiX KaHanax u

Bblda4dy Ha cpeacTBa 0TOOpaXkeHNsi COOTBETCTBYIOLLEN CUTHANU3aLum.
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MeToauka ucnbiTaHMN (PYHKLMIA KOHTPOJSIS TENNIOBOM MOLHOCTU peakTopa

daKkTnyeckn  cpeaHeB3BELUEHHasi  MOLLHOCTb  peakTopa  SBMASIETCA  [NaBHbIM
KOHTPONUPYEMbIM NapaMeTpPoOM W CINYXXUT OCHOBaHMEM AN TeX UMM WHbIX YNpaBnaoLwmX
BO34ENCTBUN N OLLEHOK TEXHUKO-IKOHOMMUYECKUX NokasaTenen paboTtbl aHeprobnoka. MNMoatomy
Hapsidy C NOBbILEHWEM TOYHOCTW CPeACTB MPSAMbIX U3MEPEHMIN NMapaMeTpoB, UCMOMb3yeMbIX
ANA  pacyeToB TEMNMOBOW  MOLLHOCTM, KOPPEKTHOCTb OMNepaTtMBHOW OLIEHKM BECOBbIX
K03(pPMUMEHTOB NpU onpeaeneHn cpeaHeB3BELLEHHOW TENTOBOW MOLLHOCTM U y4eT Npu 3TOM
NMEILLMXCA  IKCMNyaTauMOHHbIX OCOBEHHOCTEM Ha KaXOOM KOHKPETHOM 3Heprobrioke
ABNAETCH BaXKHOW M akTyarnbHOW npobnemon. 3Ta npobnema npakTU4eckn OOSMKHa pellaTbes
npy npoBefeHMM KoMMMeKkcHbIX ucnbitaHun CBPK B yactM oueHok paboTocnocobGHOCTU U
AOCTOBEPHOCTN MHGOPMALUKN KaHaNOB KOHTPOMSA MOLLHOCTU peakTopa.

dopmyna aOns OUEHKM BeCOBbIX Kko3dduMUMEHTOB crnocoboB pacyeTa TennoBown
MOLLHOCTM peakTopa Ha OCHOBe OOWWUX MNoAX0O0B K CYMMUPOBAHMIO COCTaBMISOLLMX

NorpeLLHoOCTEN 1 onpeaeneHnsa BeCcoBblX KOAMPULNEHTOB MMEET CreayoLnin Bua:

1

2 2 2
k0" + 0" + ko1

Wi - 1 ’ (97)
2

roe: 81 - Hey4YTeHHad cucreMmaTtnyeckas (I/IHCprMeHTaJ'IbHaFI n MeTO,EI,I/I‘-IeCKaFl)

2 2 2
kliSi +Gi +k21fi

MOrpeLLHoCTb i-ro  cnocoba; G; - Cry4YanHas MorpeLlHocTb i-ro  crnocoba, onpeaensemas Kak
cpegHekBagpaTn4ecKkoe OTKIOHEHME MOLLHOCTM AaHHOro crocoba 3a HekMrW uHTepBan Aand

CTauMNOHApPHbIX PEXMMOB MNMpu ©anaHCHbIX UCMbITAHUAX; Ti - ANMHaMn4yeckaa norpeHoOCTb i-ro

cnocoba, onpegensemass B ObICTpbIX NepexoaHblX Mnpoueccax; kli — HaCTPOEYHbIi

KO3(PULMEHT ANA yyeTa [AOMNONHUTENbHbIX (DAaKTOPOB B HEYYTEHHOW CUCTEeMaTUYeCcKon
NorpeLHocTy i-ro cnocoba (onpeaensieTcs no pesynbTaTaM NyckoHanaaoyHbIX paboT U MoXeT

XapaKTepnsoBaTb BO3MOXHbIE 3aBUCMMOCTU OT YPOBHS MOLLHOCTW, (hOpMbl SHEPrOBbIAENEHMUS
B aKTUMBHOW 30He, KonuyecTtBa pabotatowmx NUH v 1.4.); kZi - HaCTpOEeYHbIN KOIPPULNEHT

Ans guHamuyeckom NorpeLHoCTn (onpenenﬂeTc:ﬂ no pesynbTataM NyCkKoHanaaoO4YHbIX pa60T

ANS pasHbIX PEXNMOB paboTbl peakTOPHOWN YCTAHOBKMN).
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Nekumnsa 10. HaTtypHble ucnbiTaHMUA Npy BBoAE B 3KCNyaTauuio

10.1. O60cHOBaHMe cencMMNYECKON Ge30onacHOCTU Npu BBOAE B IKCNnyaTauuro
B cBete cobbitun nocnegHux net Ha dnoHckmx AOC «KacuBagsakm-Kapusa» wn
«Pykycuma-Januny» KparHe akTyanbHOW W BaXKHOW CTAHOBUTCHA 3agadva rapaHTUPOBaHHOIO
obecne4vyeHna yctonumBocTn n 6GesonacHocTn ADC npu CENCMUYECKUX U LOPYrUX BHELUHWUX

BO3JENCTBUAX.

Kpumeputi ceticMocmoukocmu 30aHull U COOPYy)XeHul, pac4emHbie YypO8HU

Ob6ecneyeHne CENCMOCTOMKOCTM COOPYXEHUA M KOHCTPYKUMA — obsizaTenbHbIN aTan
NPOEKTUPOBAHNS U COOPYKEHUS.

Kputepuin CencMoOCTOMKOCTM — COXPaHEHWe Hecyllen CnocobHOCTM (MPOYHOCTMH,
YCTOMYMBOCTMW, HeMnpeBbilleHe npegenbHbix gedopmaumnii, B psige cryyYyaeB — NpUrogHoCTM K
HOpMarnbHOW 3KcnyaTauun).

Mpn NpoekTnpoBaHUN CTpOUTESbHBIX KOHCTPYKUMA ASC 1 apyrux agepHbiXx o6bekToB
MOBbILLAKT CENCMMYECKNE HArpy3Kkn 1 BBOAST ABa pacyeTHbIX ypoBHs — 13 n MP3.

M3 — npoekTHoe 3eMreTpsACeHne, COOTBETCTBYET YCTAHOBIIEHHOW CENCMUYHOCTU
nnowagkn. MP3 — runoteTnyeckoe, NnpeBbilaeT NPOEKTHOE, Kak npaBuio, Ha 1 6ann.

Heob6xodumocmb ob6ocHoeaHusi celicMocmolkocmu obopydoeaHusi Ons
poccutickux A3C, Haxodsiuwuxcsi e palioHax, cYumarouw,uxcsi HecelCMOOMNacHbIMU,
CBfi3aHa C LUMPOKOW reorpadmyeckon pacrnpoCTpaHEHHOCTbIO 30H MOBbILEHHON CEMCMUYECKON
aKTUBHOCTW, HECOBEPLUEHCTBOM COBPEMEHHbIX METOAOB W CPeAcTB CEMCMOpPamoOHMPOBaHWS,
HenpeackasyeMoCTbid  MeCTa, BpPEMEHW U WUHTEHCMBHOCTM  KOHKPETHbIX  CUJTbHbIX
semnetpsaceHnin. Mo pekomengaunam MAIAT3, He3aBMCUMMO OT CEMCMWUYHOCTM NIIoLLaaKuy,
cericMnYeckune yckopeHus, cootsetctaylomne MP3, gomkHbl npuHnmaTtecs He meHee 0,1g (410
cooTBeTCcTBYeT 7 6annos no wkane MSK-64).

B MnpoBoOW NpakTuke NpoeKTUPOBaHUS N N3rOTOBMNEHNSI CEMCMOCTOMKOro 000pyaoBaHUS
ana ASC npuHaTa cnegytollas KoHuenums:

- Ha CcTagum NpOeKTUpoBaHUsA cuctem m anemeHToB ADC npoBOAATCA pacyeTbl Ha
NMPOYHOCTb, BKMOYalOLWMe BO3MOXHbIE Harpyskm OT CEWCMUYECKUMX U WMHbIX BUOOB BHELLHWX
Bo3gencTBuin. MeTtoabl pacyeTta - crtatnyeckun, JICM  (nUHenHo-cnekTparbHbIn),
JVHaMUYeCcKnin aHanms.

- nocne u3rotoBneHnss o6opynoBaHUst NPOBOAATCA UCMNbITAHUA TUMNONPeaCTaBUTENEN
Ha cneumanbHbIX BUOPOCTEHAAX, NPY KOTOPbIX MOAENNPYIOTCA BHELLUHME BO34ENCTBUS.

OpgHako B pacyeTHbIX CXemMax WM Npu CTEHOOBbIX WCMNbITAHMAX HEBO3MOXHO
BOCIMPOU3BECTU U YYECTb pearibHble YCIIOBUSA MOHTaXa, pacKpenneHna o6opyaoBaHus u
ero AMHaMM4YecKoro B3aMMOAEWCTBUSI C OMNOPHbLIMA U HECYWMMWU KOHCTPYKUUSAMMU,
Tpy6onpoBoAHOM OOBA3KOMW, TenJIOU3ONALMOHHLIMU MOKPbLITUSIMA B YCIOBUAX

akcnnyaTtauum Ha ASC.
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C 1980 no 2012 rogbl cneumanmuctamm OAO «ATOMTEX3HEPro» NPOBOAMIMUCE MPOBEPKU
CENCMOCTONKOCTM BaHOro ana 6esonacHoctn obopyooBaHWsi METOAOM — pacyeTHo-
3KCnepuMeHTanbHON NPOBEPKM C onpeferieHMeM OUHaAMUYECKUX XapaKTepucTuK B peanbHbIX
YyCnoBusX packpennennss n obesaskm Ha ASC. PaboTtbl npoBogunucb Ha 33 NyCKOBbIX W
aencteyowmx aHeprobnokax 11 ASC B Poccun, YkpauHe, Apmenun, bonrapun, BeHrpum un
CnoBakun. YacTtb paboT 6bina npoBeaeHa B pamkax KoopaMHaunoHHbIX nporpamm “Benchmark
study...” MATATO.

Tawke B 1992-2010 rogax B BoctouHon EBpone, 1 B orpaHMYeHHbIX o0bemMax B Poccuu,
YkpanHe un ApmeHun, Obinn  npoBedeHbl paboTbl MO  CENCMUYECKOM KBanudumkaumu
3HeprobrIokoB METOAOM rpaHn4Hou cencmoctonkoctn MIFC (SMA). Yactb paboT npoBegeHa
nog armgon MAIAT3 B COOTBETCTBMM C METOAONOINAMU, pa3paboTaHHbLIMWM Ha OCHOBE TUMOBOM

npouenypbl amepukaHcKon rpynmnbl cencmmyeckon keanmdpukauun AC — GIP-SQUG.

lMpu4uHbI HenpuemaeMmocmu NoAxo008, OCHOBaHHbLIX Ha npouedype GIP

- Ha Poccunckux ASC obopygoBaHue m3 6a3 gaHHbix SQUG He npumeHsieTcs, a
npoBefeHne nofo6ma — HeAONYCTUMO BBUAY 3aBMCMMOCTUN ANHAMUYECKNX XapaKTEPUCTUK OT
CIULLIKOM B0JbLIOro KonmyecTBa hakTopoB;

- Daxe B npeaenax OAHOroO U TOro e 3Heprobnoka ASC, U gaxe OOHOM M TOW Xe
BbICOTHON OTMETKW, MMEKTCA MHOrOYUCIIEHHbIE MPUMEPHI CYLLECTBEHHOIO pPasnuuns mexay
eMHMLAMN COBEpPLUEHHO OAHOTMNHOrO o6opyaoBaHMA B 4acTM COOTBETCTBUSA TpeboBaHMSAM
CEeMNCMOCTONKOCTH;

- “oTcemBaHMe” BO3MOXHO TOMbKO B Cnydae, korda obopynoBaHue, He uvMelollee
BHELUHMX B3aUMOCBSA3eN, ObIIO aTTecTOBaHO paHee B 3aBOACKMX YCMOBMSIX MpU CTPOrom
BOCMPOM3BOACTBE pearibHbIX YCMOBUMA €ro packpensieHnss 1 MOHTaXa B YCMOBUSAX CTaHUUW.
MpumepoM ABNAKOTCA pacnpefenuTenbHble LWwkadbl, Cyxue TpaHcdopmaTopbl UK LWKadbl
yrnpaBneHus;

- ana obopygoBaHus, umetowero ob6Bs3Ky, TENNOM30MALMIO, YCTaHOBMEHHOrO Ha
AOMNOJSTHUTESbHBIX NOAATIIMBLIX OMOPHbBIX KOHCTPYKLUSX UM METarIMYeCKUX NepekpbITUsIX, Kak
9T0 uvacto ObiBaeT Ha 9Heprobnokax AJ3C, npeackasatb MOBEAEHWE B YCMOBUSAX
3eMeTPSACEHUS MOXHO TOSMbKO YyYMTbIBas €ro peanbHOe COCTOSIHME NOCre YCTaHOBKM MyTeM
pacyeTa C WCMNOJIb30BAHWEM AaHHbIX U3MEPEHUA ANHAMMYECKUX XapaKTEPUCTUK, HO HE Ha
OCHOBE MMb OCMOTPa W yCTaHOBMEHUs nogobus. 3To 0OyCrnoBNEHO SPKO BbIPAKEHHBIM
PE30HAHCHbIM XapakKTePOM CEWCMUYECKUX BO3OEWCTBUM, KOr4a Harpyskum Ha obopygoBaHue B
3aBMCUMOCTU OT 3HAYEHUN ero COOCTBEHHbIX 4YacTOT W AEeKPeMEHTOB konebaHum moryT
otnuyatbca Ha 1-2 nopsgka. Kak moxHo BugeTb m3 puc. 10.1, Harpy3ku 3aBUCAT OT
nonagaHuAa COOCTBEHHbIX YacTOT B pe3oHaHc !!!

- npegnaraemas K npuMeHeHuo Ha Poccumnckux cTaHumsx npouegypa GIP-BBOP

(“moamdukaums” npoueaypsl GIP, paspabotaHHon B CLUA cneumnansHon rpynnon SQUG B 80-e
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M) XOTA W BKOYaeT B KayecTBe KpuTepueB nopobusi cpaBHeHWe npeobnagarowmx

pPEe30HaHCHbIX 4aCToT U (*)OpM, TEeéM HE MeHee, HE COAEPXUT 00s13aTenbHbIX Tpe6OBaHI/Il7I K NX

onpeaesieHnio. Ho paxe nonHoe coBnageHue reomMeTpmnyecknx napameTpoB, pacnpeaerieHna

Macc, COBCTBEHHbIX 4acTOT U (*)OpM KonebaHun He rapaHTmpyeTt cosnageHue CencMmYecKknx

Harpy3ok, Tak Kak eLwé OAHOW rpynrnoin rnapameTpoB, ONPEeAEensiomMX Harpysku, siBNSOTCS

KO3 PULMEHTBI 3aTyXaHNs (AeKpeMeHTbl KonebaHum).

Yckopenue m/c*2

30

25

20

3NA. Orubaowme cnexTpbl OTEETa NO ocH Z HA OTMeTkKe +16.500
npu cefiCMHYECKOM BO3AeHCTBUM YpoBHA MP3
€ OTHOCHTeNbHLIM AemnupoBannem 0.02 u 0.05 » pacwupenwem 0.15
ZPA=4.65

F~, PE30HaHC | T
e A‘l m—C pacuupenKem 0,15k
ot ;\ ____ Asunduposanxem 0.05
! o
[MoaTaxHbIN cnekTp oTBeTa —
T XapaKkTepucTuka Bo34encTaus

Cnektp ®ypbe —
XapaKkTepucTuka obbekta
(mony4eHa aKcneprMMeHTarsnbHO)

10 20 30 A0 3

Puc. 10.1. MNpumep 3aBUCUMOCTU OT NonagaHus COGCTBEHHbIX YacTOT B PE30HaHC.

HekpemeHm konebaHuti

[leKpeMeHT — OTHOLLEHME aMNNUTYA Yepes YCNoBHbIN nepuoa (puc. 10.2):

A e A, ‘o
\\\\( . ‘A\M”. Akm = Ak =€ o
el +1

) t
_‘_4\//"' Puc. 10.2. MoganbHbii OEKPEMEHT —
\/// OEKPEMEHT [ANd  KOHKPETHOM  Moapl

(cbopmsi).

INorapudmunyeckuin gekpeMeHT - norapudm gekpemeHTa:

5:InA:2L§
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CobcTBeHHbIE YacTOThI konebaHMn MOXHO onpeaenaTb pacHeTHbIMM MeToAaMu, HO Ans
3TOro HeobXxoOMMO MaKCMMarbHO TOYHOE MOAenupoBaHWe 06opyAoBaHMSA, BKMOYalllee B
ceba yyeT BCEX BO3MOXHbIX (PAKTOPOB, BMSAIOWMX HAa COBCTBEHHbIE 4aCTOTbl, TaKUX Kak
YCNOBWS pacKpenneHnsl, Hanuumve npucoeguMHeHHoro o6bopyaoBaHus, YyyeT ynpyrux wu
cnaboynpyrux CBsi3e  9NeMeHTOB, BXxogsAwmMx B obopyaoBaHue, HepaBHOMEpPHOEe
pacnpegeneHve maccbl B anemeHTax. [Ons  «rpybbix» (npegBapuTenbHbiX)  OLEHOK
AVHaMUYeCKOM NPOYHOCTM OOMYCTUMO pacyeTHoe onpegeneHve cobCTBEHHbIX YacToT, HO ANs
NOMy4YeHns pearnbHbIX YCUUA U HanpsXXeHur, BO3HWKaOLWNX B aneMeHTax obopyaoBaHus OT
BHELUHUX MeXaHW4YeCcKnx BO3AEeWCTBMN, HEOBXOOMMO 3HaHMe pearnbHbIX Pe30HaHCHbIX 4acToT
obopyaoBaHus, agekBaTHO onpeaenvTb KOTOPble MOXHO NNLLb AKCNEePUMEHTANbHbIM MYTEM.

[dekpemeHTbl konebaHwuni, B OTnNMuMe OT COBCTBEHHbIX YacTOT, MOXHO onpenensaTb
TONbKO 3KCMEepuMMEHTanbHbIM MNyTEM, 4YTO CBA3AHHO C [JOCTATOYHO CIIOXXHOW MpUMpOLON
AemMnurpoBaHmsa B hp13MHECKOM CMbICIe, KOTOpasa He NOAAaeTCsl CTPOroMy MaTemMaTuyeckomy
aHanuay.

HenpuemnembiMm aBndeTcsa npegnoxeHne B npouegype GIP  uncnonb3oBaTtb
«YHUBeEpCcarbHbIE» CMNEKTPbl CENCMUYECKMX BO3OEUCTBUN C OekpeMeHTamu konebaHun 5%.
O6cnenoBaHns Ha MHorodncrnieHHbix ASC nokasanu, Y4TO OYeHb pPacnpoCTpaHeHbl cryyaw,
Korga 3Ha4yeHusl OeKPeMEHTOB OKa3blBAaOTCA HAMHOIO HMXe HOpMaTuBHO Tpebyembix B PO
3HayeHun (2%), a npu yBennuyeHun BO3AENCTBUN OO pearbHblX 3HAYEHUI MPU 3EMIETPSACEHUSAX
OHM Bo3pacTarT nuwb B 1,5-2 pasa. Takum obpasom, UCronb30BaHNE 3HAYEHUN AEKPEMEHTOB
5% MOXeT NpuUBOAUTbL K HEAOOLEHKE 3Ha4YeHU CEeMCMMYECKUX BO3OENCTBUMMA B PE30HaHCHOW

obnactu B 2 n 6onee pas (puc. 10.3).

2
Yckopenus, m/c

AeKpemenT 2%

0.25
0.20 ——
! Aerpement 3%
0.15 1 B 2 pasa
l AekpemeHT 5%
0.10 \; —
W
0.05 M:
Sy 10 20 30 40
1Ty Yacrora, 'y

Puc. 10.3. lNpumep cnektpa OTBETOB Ha CENWCMMYECKOE BO3ZENCTBME AN pPasfNYHbIX

[eKPEMEHTOB
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Kak nokasblBalOT MHOroYMcrieHHble 00CreooBaHust B TeYeHMe MOCneaHuX Tpuauatu
NSATK NeT, Ha 060pyAOBaHUN POCCUMCKMX M BOCTOMHOEBPOMNENCKMX 3Heprobnokos Gonee yem B
NOSIOBMHE Cfly4aeB MMHMMarnbHble 3HayYeHuUst KO3(PMPUUMEHTOB 3aTyxaHusa (gaxe C yd4eTom
nornpaBKK Ha TO, YTO NPWU peanbHOM CENCMUYECKOM BO3OENCTBUM 3aTyxaHue npoucxoant B 1,5-
2 pasa 6bicTpee) cocTtaBnsoT He b6onee 2-3%, a B page cnyyaeB un meHee 2% n gaxe 1%.

|_|03TOMy CpaBHEHWNE TOJIbKO MATUNPOLUEHTHBLIX CNEeKTPOB HENb3A NMPU3HATb 00O0CHOBaHHbIM.

MepeHoc pe3ynbTaToOB aHanuM3a YCTOMYMBOCTM OOOpPyAOBaHUSA NpPU BHELUHUX
BO3aencTBusix Ha ogHon AJC Ha aHanorn4yHoe obopynoBaHue apyrom A3C Henpuemnem
no cneayroWMM NpU4YNHaM:

e BCeacTeMe pasfnyHbiX (POPM CMEKTPOB BO3OEWCTBUN, 3aBUCSALLMX OT KOHKPETHOM
nnowagkn pasmMeLleHnsi. Ha nocTpOeHHbIX MO OAHOMY MPOEKTY 3HEeprobriokax MAEHTUYHOE
obopygoBaHMe C OOMHAKOBBIMW COGCTBEHHLIMM 4YacToTaMyM M NapamMeTpaMy 3aTyxaHus,
CMOHTMPOBAHHOE Ha OL4HOW M TOW e BbICOTHOM OTMETKE, HO Ha pasnuyHbiX nnowagkax ASC, B

cnyvae 3emrneTpsiceHns 6yaeTt BoCnpMHMMaTh pasnnyHble Harpy3ku (puc. 10.4):

YckopeHue m/c’

10
1
8
7 m =
Mpwn ogHOH MU TOK Me YacToTe
6 paznMuKe B HarpysKax 2.5 paza
5
4
3 \_\ i e
2 ‘_)é =
1 “‘
0
0 5 10 15 20 25 30 35 40 45 50
yacroTa 'y,

Puc. 10.4. MNpumep pasnuuns BOCNPUHNUMAaEMbIX Harpy3ok Ans pasnuyHbIx nnowanok ASC

e BCMNEACTBME TOrO, YTO [Jaxe He3HauuTenbHble pasnuuus B TpaccUpoBKe
NpUMbIKalOLWmMX TPybonNpoBOAOB UM METOAOB  PacCKpennieHnss MpuBOAAT K  PasnnYHbIM
AVHAMUYECKMM XapaKTepucTukam ogHOTUNHOIrO 06OpYAOBaHNS U, Kak cneacTBue, K pasnnyHbIv

3HaYeHVAM BENUYMH BHELHUX Bo3gencTaui (puc. 10.5):
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. Identical valves
- different arrangement —

1st form, frequency 4,8 Hz 1st form, frequency 7,5 Hz
(experimental and confirmed by a calculations) (experimental and confirmed by a calculations)
Puc. 10.5. lMpumep pasnmuus cCOOCTBEHHOW 4YacTOTbl konebaHwi knanaHa, BbI3BAHHOIMO

pas3nnynamMmm B TpacCuUpoBKe NMpuMbiKaroLLInX pr6OI'IpOBO,EI,OB M MeToaoB pacKpenneHus

METOOQUKA HATYPHOIO NOATBEPXQEHWA OUHAMUYECKUX XAPAKTEPUCTUK
CUCTEM U JJIEMEHTOB OHEPIOBJIOKOB A3C, OIlPEQENAROWNX UX
YCTONYNBOCTb MPU CEACMUYECKNX BO3QEUCTBUSX

MeTog noanemMeHTHOW NpPOBEpPKM BaxHOro anst 6esonacHoctn obopypoBaHus AJC
BKIIOYAET IKCNepuMeHTanbHoe onpeaeneHne OUHAMUYECKUX XapaKTepuCTUK (COBCTBEHHbIX
4YacTOT M OEeKpeMeHTOB KonebaHun) HenocpencTBEHHO Ha 3Heprobnokax AJC B ycrnoBusiX
peanbHOro packpennenns obopyaosaHus, TpybonpoBoaHOM 06BA3KK, Tennomsonauum n T.n0. Mo
3Ha4YeHMAM COBCTBEHHbLIX 4acTOT U OEKPEMEHTOB KOPPEKTUPYIOTCA pacyeTHble CXeMbl, MO
KOTOPbIM MpPOBOASATCS MNepepacyeTbl CENCMOCTOMKOCTU. [lpn HeobGXxoaMmocTM BHEeOpPSHOTCS
KOMMeHcupylowmne meponpuatus. B pesynbTate MeTon MOXeT rapaHTupoBaTb LENOCTHOCTb
BaXHbIX Ans 6e30nacHOCTU CUCTEM W BbIMOSIHEHWE WX 3fEeMEHTaMy CBOMX (DYHKLUUIA Mpu
BHELUHMX BO30ENCTBUSAX.

CvnoBble BO3AEWCTBUS, MNPUMEHSIEMblE MNPU  3KCMEPUMMEHTANbHOM  onpeneneHun
AVNHAMUYECKNX XapaKTEPUCTUK, OOIMKHbI obecnedmBaTb 6e30MacHOCTb AN UCMbITbIBAEMbIX
KOHCTPYKUMI. Ecnn npu peanbHbIX CEMCMUYECKMX BO3OEWCTBUSX pacyeTHbIX yposHen (I3,
MP3) yckopeHus, nepegaBaemMble Ha 0boOpygoBaHME B MeCTax €ro KpenrneHusi, Haxoaarcsa B
AnanasoHe npumepHo ot 0,05 go 10,0 g, 1O, uUcxoaoa m3 TpeboBaHMs MNOSTHOM rapaHTUK
HEenoBpPEX4aeMOCTN KOHCTPYKLMI NpK UX ucnbiTaHnax Ha ASC, cnnosble BO3AENCTBUSA JOMMKHbI
ObITb CHWXEHbl Ha OOWH-ABa Nopsaka No CPAaBHEHUIO C pacyeTHbIMU BO3aencTBuaAMn npu M3 n
MP3.

Ona Bo3byxaeHna konebaHwin B 3aBUCUMOCTM  OT  CMOXHOCTU  KOHCTPYKLMK
NCNbITLIBAEMOrO M3OeNusa 1 ero 4OCTYNMHOCTM UCNONb3yeTCA MMMYIbCHBIN CNOco6 BO30YyXaeHNs
3aTyxarowux konebaHun. Bo3byxaeHne konebaHuin ocyLecTBAsSeTCAa CMArYeHHbIM NTOKanbHbIM
yAapoOM MO OMOPHOW KOHCTPYKUMM nmbo B MMOCKOCTM LEHTpa Macc (4ns KOpnyCHOro
obopygoBaHusi), nubo 6onee coBepleHHbIM W yAOOHbBIM ANA  AanbHEeWWwero adanuaa
Ccnocobom, OCHOBaHHbIM Ha UCMOSb30BaHUN Pa3pbIBHbIX OTTSHKEK UK CneumanbHbIX JOMKPaTOB

C perynumpyembiMm noporosbiM YyCUJITMEM, Bbi3blBakOLLMM HeOGXO,D,VIMoe HayanbHoe Wu3rMbHoe
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OTKINOHEHVE u3fenus OT PaBHOBECHOrO MOSIOXeHUsA. B pearbHbIX yCnoBusiX AWMHaMUYECKUX
NCMNbITAHUA NPU BbLICOKOW YYBCTBUTENBHOCTU COBPEMEHHBLIX OAaTYUMKOB M PErucTpupyroLlem
annapatypbl JOCTATO4YHbIE aMMUTYAbl OTKNOHEHUW cocTaBnAoT 5...10 MKM.

MNpumeHeHne KoMMbOTEPOB (OObIMHBIM  HOYTOYK) ANs  perucTpaumm  UCXOOHbIX
akceneporpaMmm 3aTyxaroLmx konebaHmn B oumdppoBaHHOM Buae no3sonseTt obpabaTtbiBaTb MX
no cTaHgapTHoOW npoueaype, 0OblMHO € NomoLlbio GbicTporo npeobpasoBaHua Pypbe. Takow
cnocob peructpauun n o6paboTkn No3BoNseT onpeaenvTb MOMHbIN CNEKTP COBCTBEHHbIX
4acToT BO BCEeM [Juarna3oHe CencMUYeckux pesoHaHcoB (pucyHok 10.6). [MNonyyeHHas
aMnnuMTy4HO-4acTOTHAA XapakTepuctuka obopygoBaHus cogepXkut Habop nNWKOB  Ha
COBCTBEHHbIX YacToTax, HO C POCTOM AeMndupoBaHua OyaeT pacTu WUMPUHA U CHUXAaTbCA
BbICOTa MUKOB.

M3 OByx BaXHeWWMX AN aHanmsa CeNCMOCTOMKOCTM 000pyaoBaHUA COOCTBEHHLIX
ANHAMUNYECKNX XapaKTepUCTUK — COBCTBEHHbIX YacTOT M AeKpeMeHTOB konebaHumn, 4acToThbl
okasblBalT 6onee CWUNbHOE KOMWYECTBEHHOE BIMSHUE: B PE30HAHCHbBIX MaKCcuMyMax
BOCMPUHUMaEMble YCKOPEHWUS, a, criegoBaTeNibHO, CEMCMUYECKMe CUMbl, MOTYT NpeBbiWaTh UX
3HayeHMs B 3ape3oHaHCHOM obnactu Ha oawH-ABa nopsaka npuv 3adaHHOM  3HAYeHUU
AeKpeMeHTa, Toraa Kak npu M3aMeHeHMn OEeKPeEMEHTOB B pearibHOM Anana3oHe UX BO3MOXHbIX
3Ha4YeHW BOCNPUHMMAEMbIE YCKOPEHUSA B PE30HAHCHOW 0BnacTu 4acToT U3MEHSIIOTCA NULb B

HEeCKOmbKO pas, T.e. MeHee YeM Ha nopsaaok (pucyHok 10.3).

2
Yckopenne, m/c
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Puc. 10.6. Pe3ynbTaTbl AMHAaMUYECKNX UCTbITAaHN 060pYyAOBaHUSA B pearibHbIX YCNOBUSIX:

a) akceneporpamma 3atyxatLmx konedaHun; 6) Pypbe cnekTp MOLLHOCTH
237



B 2006 r. B Poccuu BBeaeHbl B AencTBUe (heaeparbHble HOpMbI 1 npasuna «HIM-064-
05. Y4yeT BHELWHNX BO3OENCTBUMA MPUPOLHOIO MU TEXHOrEHHOrO MPOUCXOXOEHUSA Ha OOBEKTDI
MCNONb30BaHUS ATOMHOW 3HEprumM», B KOTOPbIX BK/OYEHO HOpMmaTMBHOE TpeboBaHue
06a3aTenbHON 3KCMEPUMEHTANbHOM NPOBEPKN COOCTBEHHBIX AUHAMUYECKUX XapaKTepPUCTUK
BaHOro Anga 6e3onacHocTn 0060pyaoBaHUA Ha BCEX MYCKOBbIX U paHee He obcrnenoBaHHbIX
Aencteyowmx aHeprobnokax ASC Ha TeppuTtopum Poccun (n. 6.13).

B 2012 r. B OAO «ATomTexaHepro» paspabotaH un ytBepxaeH B OAO «KoHuepH
PocaHeproaToM» HOpPMaTUBHbLIN pykoBoAALWMA AoKyMeHT «MT.1.2.2.04.0069-2012. MeToaunka
NOATBEPXKOEHNA OMHAMUYECKUX XapaKTepUCTUK CUCTEM M anemMeHTOB 3Heprobnokos AJSC,
BaXHbIX Aans  ©e3onacHocTuy», obsasatenbHbIn ana  npuMmeHeHna Ha AJ3C  koHuepHa
«PocaHeproatom» Bcex TMNOB Mpu BBOAE B 3KCMfyatauuio U npu ob6oCHOBaHMM NpoaSieHnst

CPOKOB 3KCMyaTaLumn aHeprob1oKoB.

MOCJIEQOBATEJ/IbHOCTb PACYETHO-3KCINEPUMEHTA/IbBHOIO OBOCHOBAHMUS
CEACMOCTOUKOCTHU:

1. Msyquue HpoeKTHOI‘/‘I AOKYMEeHTauunun Ha o6opy,qOBa|-w|e n CUCTEeMbl.

39 R 2550 l ‘
/,_ EE 20 |
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/ BAoK cucmemMd OX1QXeHUS

~ 4QE2TWOT; 4QE3TWO!

7200
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2. BusyanbHbIn OCMOTP 00OpyAOBaHUSA WU OLIeHKA €ero COOTBETCTBUA MNPOEKTHbLIM

Tpe6GoBaHMAM NO MOHTaXy U pacKpensieHuto.

3. kcnepuMeHTanbHOe onpefereHMe AUHAMUYECKUX XapaKTepUCTUK ob6opyaoBaHus B

yCcnoBusax CTaHUMOHHbLIX CUCTEM.

Ona Bo3byxaeHua korebaHunm wucnonb3yeTcsa WMMNYNbCHbIM MeToqd BO30yXaeHus
3aTyxarowmux konebaHun crnabbiMu BO34ENCTBUSAMWU (METod ManbiX BO3MYyLLEHUR): numbo
CMArYeHHbIM  fOoKanbHbIM  YAApPOM MO OMOPHOM  KOHCTPYKUMM, JMBO MCMosib30BaHWEM
pa3pbIBHbIX OTTSHXKEK UMW creuunanbHblX JOMKPATOB C perynupyemMbiM MOpPOroBbiM YCUMNEM,
BbI3blBaOLWMM HeobxoaumMoe HavanbHoe M3rMbHOe OTKIOHEeHWe u3genus oT pPaBHOBECHOro

MOMOXEHWS.
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BesonacHOCTb NpUMEHSEMbIX CUNOBbLIX BO3AENCTBUN A5 UCMbITbIBAEMbIX KOHCTPYKLIMIA
rapaHTupyeTcs Tem, 4TO npu ucnbiTaHusx Ha ASC cunoBble BO3AEWCTBUS AOSMKHbI ObITb

CHW)XeHbl Ha OAunH-ABa nopAaaka no cpaBHEHUKO C paCHYETHbIMU BO34ENCTBUAMN npu N3 n MP3.

4. PazpaboTKa pac4yeTHbIX Mogenen o6opyaoBaHUsS Ha OCHOBE YCTAaHOBOYHbIX YepTexen,
YTOYHEHHbIX AaHHbIX MO pacKkpenneHuto u obBsA3Ke.

PacyeTHble cxembl NpeacTaBnsaioT cCoOOM CTepKHEBble UMM 0BOMOYEYHbIE KOHEYHO-
3NeMEeHTHbIE MOAENN C MacCOoK, pacnpeneneHHon no anemeHtam. Npu co3gaHnm pacqeTHbIX
CXEM YYUTbIBAKOTCA pearbHble YCINOBUS PaCKPENneHnss U MOHTaxa o0opynoBaHUA M €ero

pacnonoxeHune B cucteme Tpybonposogos (puc. 10.7,10.8).

Puc. 10.7. K3-mogenb ounbTPOnoBYLLKK:
1 — kopnyc punbTpa;

2 — Tpybonposos;

3 —T4aru;

4 — yuiku,

5,6 — 3akpenneHnsa n yrnpyrue ce4a3mn

Puc. 10.8. KO-moaenb 3aaBuKku:
1 — 3agBmxka 4YR12S01; 2 — 3agBmKKa
4YR11S01; 3 — npuBog; 4 — Tpybonposos
18x2,5 mm; 5 — Tpybonposog 32x3,5; 6 —
onopHbIn weennep Ne10; 7 — wapHupHoe
3akpenrneHue; 8 — weennep Ne10;
9 — XeCTKOe 3aKpernsieHne
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5. KoppekTupoBKa pac4yeTHOW Moaenu no pesynbTaTaM AUHAMUYECKUX UCNbITaHUM C
uenbi COBMageHUA pacyeTHbIX 3HA4YeHUM COOCTBEHHbLIX 4acTOT Koneb6aHunm ¢
3KCnepuMeHTanbHbIMU.
6. Pacyer Ha CeNCMOCTOMKOCTbL TUMNoOMpeacTaBuTenem obopyaoBaHusi no
CKOPpPEeKTUPOBAHHOM pac4yeTHOM cxeme.
Bo3MOXHbIE KpUTEPUM CENCMOCTONKOCTU:
* [lpo4HOCTb TPYGONPOBOAOB;
* [lpo4HocCTbL onop;
* [lpo4HoCTb BONTOB KpPENneHus;
*  [Ipo4YHOCTL CBApPHbIX LUBOB.
C ponyckaembIMW 3HAYEHUSMW CPaBHMBAKOTCA pPaCHETHble 3HAYEHUSI HanpsHKeHUN
cooTBeTCTBYOLWMX KaTeropuin no NMHAS IM-7-002-86.
7. Pa3paboTka npu HeoOGXOAMMOCTU MeponpuUATUNA, HamnpaBrieHHbIX Ha AoBeAeHue
obopyaoBaHMA [0 YPOBHSA TpeGyemMon CeMCMOCTOMKOCT!.
Ha puc. 10.9 npuBegeH npumep obecrneyeHns CeNCMMYECKON MPOYHOCTM KOHCTPYKLNIA C

NMOMOLLIbIO BBEAEHUS AOMNOMHUTENBHOW HEMOABWXHOWN OMOpPbI.

3
6 6 6
5] \ o
a) OTCYyTCTBYeT onopa nog ogHUM 13 KrnanaHoB 6) yCTaHoBI1eHa AonoJTHUTEe lbHaA onopa

Puc. 10.9. ObecneyeHne CencMUYECKON MPOYHOCTM KOHCTPYKLMW C MOMOLLbI0 BBEAEHUSA
AONONHUTENBHOW HENOABUXHOM ONOPbI NOA4 apMaTypou (KrnanaHom):

1 —knanaH 4TQ14S12; 2 — knanaH 4TQ14S13; 3 — Tpy6onposog 18x2,5 mm;

4 — HenodBWXHas onopa; 5 — ckonb3sllas HanpaensawLwasa onopa;

6 — CBSA3N KOHEYHOW XXECTKOCTU
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PE3YJIbTATbI PACYETHO-3KCINEPUMEHTAJIbHOIO OBCJIEJOBAHUA HA
CEACMOCTOUKOCTb OEOPYOBAHNS SHEPIrOBJIOKOB A3C

- Ha opgHom aHeprobnoke obcnepyetcs nopsgka 1500 eamHuy obopyaoBaHusa wm
TpybonpoBogoB cucteM Ge3onacHoCTM Bkoyas obopyaoBaHME pe3epBHbIX  OU3enb-
reHepaTopHbIX CTaHUWI;

- [Mo pesynbTaTtam AMHaMUYECKNX UCMbITAHUI U BU3yaribHbIX OCMOTPOB 060pyaoBaHUA
BbisBnaeTcs o 100 eanHnl, npeacTaBnsALWLMX ONAaCHOCTb B OTHOLLEHUN CEMCMOCTONKOCTY, B
TOM YUCIE€ CMOHTMPOBAHHbIX C HApyLUEeHMAMM TPeboBaHNN NPOEKTa;

- o 50% wncnbiTaHHbIX eguHuL, 060pyaOBaHUS MMEKT HU3KME COOCTBEHHLIE YaCTOTbI
konebaHuii, nonagatowme B pe3oHaHCcHble 0bnacTn Ha cnekTpax oTBeTa;

- Mo pesynbTaTam pacyeToB  BbISABMAAKOTCS  €4uMHMUbl  0DOpydoBaHMS  He
COOTBETCTBYHLUNE HOPMATMBHLIM TPEOOBaHMAM B 4acTU CEWCMOCTOMKOCTM (HanpsbkeHus B
arnemeHTax 000pygoBaHNsI MW 3NIEMEHTAX ero packpensieHus NpeBbIWaT gonyckaemble). Ons
HecencMocTonkoro obopynoBaHus paspabaTtbiBaloTCsl M peannusyoTcs pekoMeHgauun o
OOMOSNTHUTENBHOMY PaCKpPENEHMIO C BHECEHMEM U3MEHEHWI B MPOEKT;

- BbisiBnsetcs o6opygoBaHve, [Ons KOTOPOrO  SKCMEPUMMEHTaNbHO  MOJSyYEHHble
coBCTBEHHbIE YacTOTbl KonebaHui OTnMYaTCs No 3HayYeHuo (BMNOTb A0 OAHOro nopsiaka) oT
NPOEKTHbIX 3HAYEHWUI;

- Bboénbwasa 4yactb npoeepeHHOro obopyaoBaHusa aHeprobnokoB AJC saBnseTca
cericmocTonkon (puc. 10.10), yto 06yCnoBMEHO HU3KUMN CENCMUYECKMMU BO3AEUCTBMAMMU ANN
oonbwuHctea ASC B Poccun (MP3 — 7 6GannoB no wkane MSK-64). OgHako o 15%
cencmMocTonkoro obopyaoBaHua YOOBMeTBOpPsSeT TpeboBaHWsIM CENCMOCTOMKOCTU fNUb C

HebonbLwKnm 3anacom (88-99% oT 4ONYCTUMbIX HANPSXKEHWN).

Kon BO eAMHULL

0-10% 10-20% 20-30% 30-40% 40-50% 5060% 60-70% 70-80% 80-90% 90-100%

O

o]

Puc. 10.10. PacnpegeneHve BbIOpaHHbIX ANA pacyeTa TunonpencraButenen no 3anacy

NMPOYHOCTU
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AKTyanbHOCTb MNpPUMEHeHus meToda npu coopyxeHmn AIDC no pPOCCUMUCKUM
npoeKkTam 3a pyb6exxom obycnoBneHa cregyrowwmm:

* BkntoyeHne AuHaMuYeckux obcneaoBaHUIA Ha CEMCMOCTOMKOCTb B 00s3aTernbHbIN
coctaB paboT no BBoAy B akcnnyatauumio aHeprobnokoB ASC, coopyaembiX N0 POCCUNCKUM
npoektam 3a pybexom, n AocTuraemoe npu 3TOM MOBbILLEHNE cencMuyeckon 6e3onacHoCTH
MOXeT SABNATbLCA CEpPbe3HbIM KOHKYPEHTHbIM MPenMyLLUeCTBOM, KOTOpoe Heobxogumo
MCNonb3oBaTh NPY NOATOTOBKE KOHKYPCHbIX NPEANOXEHMI U 3aKMOYEHNN KOHTPAKTOB.

» [lockonbKy nNpakTuyeckn Bce CTpaHbl, rae ctpostced ASC no pOCCUMUCKMM MPOeEKTaMm,
OTHOCATCH K 30HaM MOBbIWEHHON cencmudHocTn (bonrapus, UpaH, NHams, Typumsa, Kutanm n
ap.), HagexHoe obecnevyeHne MX CENCMOCTOMKOCTM MpUHMMaeT ocoboe 3HayeHue. [JaHHble
paboTbl HEO6XO0AMMO MPOBECTU Ha BBOAMMbIX B akcrnnyataumio ASC «bywep», «KyaaHkynamy,
Ha paHee BBeOeHHbIX TsHbBaHbckoM AJC, ASC «TemenuHy», «MoxoBue», Npyu NPOASIEHUM
akcnnyataumm aHeprobnokoe AJC «Koanoayny, «Makwy, «bBoryHuue», ApmsHckon AJC, a
Tarke Ha Bcex AOC YkpauHbl.

* [pwn ctpoutenbctBe ADC Ha nnowagkax ¢ yBeNIMYEHNEM CENCMUYECKNX YCKOPEHUI
Ha 10-20% KONMMYECTBO HECEMCMOCTOMKMX eaunHuy, Bo3pacTtaeT o 50-70 egouHuu, a npu
yBenn4eHmm nHteHcueHoctn MP3 Ha oguH 6ann (go 8 6annos no wkane MSK-64) konmyecTtso
HEeCencCMOCTONKNX eanHUL, 060pyaOoBaHNS BaXKHbIX ANsi 6€30NacHOCTM CUCTEM MOXET BO3pacTu

A0 200, 4to TpebyeT NoBbILLEHHOro BHUMaHMs K AQC, CTPOSALLMMCSA B CEMCMOOMNACHbIX 30HaX.

AKTyanbHOCTb NpUMEHeHUs MeToda MNpu OOOCHOBaHMM TNPOAJIEHUA CPOKOB
3aKkcnnyaTauuu obycnoBrieHa creayoLwmum:

* Ha aHeprobnokax, 3aBeplualomnx BbipaboOTKy MNPOEKTHOro CpoKa 3KCcnnyaTauum,
Heo6xoauMOCTb OBOCHOBaHWUS CEMCMOCTOMKOCTU OBOCTPSAIOT CTapeHue matepuanos, W3HOC
Aetaneh M 9MEeMEHTOB, OCTATOYHbIE HaMpPsPKEHUS, HaKOMSEHWE LMKNNYECKON YCTanocTw,
BO3MOXHbl€ M3MEHEHUS KOHCTPYKLUMW Mpu WX 3aMeHe W PEMOHTE, a TakKkKe MWCXoOHoe
HEeCOOTBETCTBME COBPEMEHHBIM HOPMATMBHBLIM TPEOOBaHUSAM.

« [ns cTapblXx SHEpProbrioKOB, HA KOTOPbIX paHee YXe MpoBoauNnCb paboTbl No
SKCNepMeHTarnbHO-pacyeTHOMYy OBOOCHOBAHMIO CEWCMOCTOMKOCTM 00OpPyaOBaHUs  HaLMM
MEeTOAO0M, HaAo Yy4uTbiBaTb TO OBCTOATENBLCTBO, YTO B MEPMOAbl NPOBEPOK 3HEProbrokoB psia
no3uumm BaxkHoro anst 6esonacHocTn 06opyaoBaHUSA U CUCTEM MO TEM WS UHBIM NPUYUHAM He
BOWNN B MepevYeHb MpOBEPSIEMOro, OCOBGEHHO YacTo 3TO OTHOCUTCA K apmartype,
anekTpoTexHnyeckomy obopyaoBaHuio (TpaHcdopmaTopbl, psg naHenem u cbopok) n K

cuctemMam ynpasrneHuda, curHanmn3auum, CcB4A3n, NoXXapoTyLleHns.
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Nekuusa 11. UHxeHepHasa noaaepKka BBoAa B 3KcNnyaTauuio 1

aKkcnnyaTtauum
11.1. OcHOBHbIe 3aa4Yn MHXXEeHEePHOWN NoAAepPXKKU BBOAA B IKCMyaTauuio n
akcnnyartauyumn ASC
Kak yxe usnaranocb Bo BBEEHWUM B KypC, B HAacTOsILLLEe BPEMSI CIIOXUMUCH Crieaytouime
HanpaBreHns MHXeHepHoW noaaepXkku akcnnyatauum A9C:

e ynpaBrieHne pecypcom, BKIYas CMaryeHme ycrioBuin akcnnyatauum;

ONarHoCTuKa, BKI4YaAa AOunarHoCtn4eckoe obecneveHne TOuWP no TEXHNYECKOMY

COCTOAHNIO;

MoJepHU3aLms;

NPOAneHne aKcnnyaTaumu.

K aTtomy cnegyet nob6aBuTb 3agayn, BbIXOASILLUME 3@ PaMKM OCHOBHOMO COAEepXKaHWusi
npolecca BBOAA B 3KCMMyaTaLMio U KOTOPble MOXHO OTHECTU K MHXEHEePHOW NoadepKke BBoAA
B 3KCMyaTaumio:

e ynpaBfeHMe HecOoOTBETCTBUSAMKW, B TOM 4uCNe B 4acTM OTKA30B M AedeKkToB

obopyaoBaHMs Npu BBOAE B SKCMyaTaumio;
e ONTUMM3AUUSA NPOAOIPKUTENBHOCTM M 3aTpaT Ha BBo4 Grioka ASC B aKkcnyataumio;
e MOeHTUdUKaUMs, OLeHKa PUCKOB MNPW COOPYXEHMU M BBOAE B IKCnnyaTauuto

aHepro6n0|<a N X BNnMAHNA Ha CPOKM BBOAA B 3KCrnyaTauuio.

11.2. YnpaBneHne HeCOoOTBETCTBUSAAMU NPU BBOAE B IKCNsyaTauuto
Pe3ynbTaTbl 06Wero aHanm3a HECOOTBETCTBUMI, BbIABMEHHbIX Npy BbinonHeHnn [MHP B
npouecce BBOAA B 3KCnyaTauuio, NpuBedeHbl HAa npuMmepe aHeprobnoka Ne4 KanumHuHcKown
A3C. CBegeHust 0 KONUMYECTBE BbISIBNIEHHbIX HECOOTBETCTBUIN NpUBEAEHbI B Tabnuue 11.1.

Tabnuua 11.1. HecooTBeTCTBUS, BbISIBNIEHHbIE MPY BBOAE B 3KCMyaTauuio

lNpoekTHO— HecooTtBeTtcTBUME TedekT
KOHCTPYKTOpPCKMNe BbIMOMHEHHOrO MOHTaxa Utoro
obopynoBaHus
HEeCoOTBETCTBUSA NPOeKTy
119 101 123 343

O6was nHdpopmaums No BbISIBNEHHbIM MPOEKTHO-KOHCTPYKTOPCKMM HECOOTBETCTBUSIM

npuBedeHa B Tabnuue 11.2.
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Tabnuua 11.2. NpoeKTHO—KOHCTPYKTOPCKME HECOOTBETCTBUS

Konnyectso
Twun .
HECOOTBETCTBUN

He cooTBeTCcTBYeT SKcnnyaTauuoHHbIM TpeboBaHWAM MO OCHOBHbLIM a1
napametpam (t°, P, G, u 1.n.)
MapameTpbl  (xapaktepuctukn) BblbpaHHOro  obopygoBaHus  He 34
COOTBETCTBYIOT NPOEKTHLIM NapaMmeTpam CUCTEMBI
HecooTtBeTcTBMe ananasoHa nsameperHuna KNI 12
He cooTBeTCTBYET MECTO YCTaHOBKM (QaTyuka, npubopa, apmMaTypbl U 10
T.4.)
HecooTBeTCcTBME ONOPHO-NOABECHBIX CUCTEM 5
He cooTBeTCTBYET KNMMaTUYECKMM YCITOBUSIM SKCNyaTaumm 6
HeT goctyna ans peMoHTa 1 06cnyXmnBaHus 6
«HecTblkoBKa» pasHbIX MPOEKTOB 5
NToro: 119

HecooTBeTcTBMA BbISBNANUCL U PUKCUpOBanucb B cooTBeTCcTBUMM C «[llpoueaypon
yrnpaBneHnsi HECOOTBETCTBUSIMU NPW BBOAE B akcrnnyaTaumto 6noka Ned4 KanuHuHckon AIC»
(PO AT3 411.0386-2010). B cooTBeTCTBUM C NPOLEAYPON aKT BbISIBIIEHHOO HECOOTBETCTBUSA
odopmnanca ucnonHutenamm MHP, BbISBUBLLIMMW  HECOOTBETCTBME, COBMECTHO CO
cneunanucTom no kadectry 'eHnogpsiaymka no NHP 1 paccmatpmBancs KOMUccuen B CoctaBe:

e npeactaBuTens ot leHnogpsaaymka no MHP;

e TEeXHUYEeCKOro pykoBOAMTENS MYCKOM;

e npeacTaBUTENs AKCNyaTUPYIOLLIEN OpraHm3aunn, pykoBoAUTENs NoapasgeneHus —

Bnagenbua obopygoBanna ot KanuHuHckon AJC;

e [eHnogpsgumka no CMP;

e [ EeHNpPOEeKTMPOBLLMKA.

AKT yTBepxgancs npegcegarteneM KOMUCCUM — 3aMeCcTUTENieM [NaBHOro WHXeHepa
KanunHunHckon ASC.

MoOXHO OTMETUTb creayllme OpraHU3auVoHHO-TEXHUYECKME HedoCcTaTku  npwu
ocyulecTBreHMn paboT No BbIABMAEHMIO, KOHTPOMIO, aHanm3y u yCTPaHEeHU0 HECOOTBETCTBUM
npv BBOAE B aKcnnyatauuio aHeprobnoka Ne4 KanvHuHckon ASC:

1. He ©Obina cosgaHa NOCTOSHHO [AEWCTBYHOLWAs KOMWUCCUS MO  paccrie4oBaHuio
HEeCOOTBETCTBUIN, OpraHM3oBaHHaAs B COOTBETCTBMM C BHYTPEHHUMM Mpouegypamu no
yrpaBneHno BbISIBMEHHbIX HECOOTBETCTBUN, C yvactmeM npeactasutenen Oupekumn AIC,
eHnogpsagumka no MNMHP, MNeHnogpsaumka no CMP mn NeHnpoekTupoBLliuka. [aHHas koMuccus
AOMMKHA NoATBEPAMTb UNU OTKNOHUTL (DaKT HECOOTBETCTBUS, OnpeaerniuTb OTBETCTBEHHbIX MO

BbINOJTHEHWIO KOPPEKTUPYHIOLLIMX MEPOMNPUSTUIA.
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2. He ©6bina cosgaHa eauvHas uvHgoOpmaumoHHas ©Gasa ydyeTa HECOOTBETCTBUW,
yYnTbiBaloLLasi BCE BbISIBIIEHHbIE HECOOTBETCTBMS NMPW BBOAE B 3KCMnyatauuio 3Heprobnoka
Ne4  KanuHuHckon A3C  (HECOOTBETCTBUS, BbISBMEHHble  [E€HNPOEKTUPOBLUMKOM U
eHnogpagumkom no CMP, yuyuTbiBanucb OTAENbHO, @ HECOOTBETCTBUS, BbISIBMEHHbLIE MPU
npounssoactsee NHP, oTaensHo).

3. YacTb NpOeKTHO-KOHCTPYKTOPCKMX HECOOTBETCTBUN, BbISIBNEHHbIX NpeacTaBuTenamu
Oupekunmn ASC M MOHTaXHbIMW OpraHu3aumsamMu, B agpec HanagovHoOW opraHusaumm He
noctynana, T.K. He OQOPMASANNCbL B COOTBETCTBUM C NpoLedypol Mo ynpaBneHuo
HecooTBeTCTBMAMK. B wmHpopmaumoHHon 6Gase yveTa HECOOTBETCTBMIA PErmcTpuMpoBanmchb
TOSIbKO aKTbl, BbIABMNEHHbIE NpeacTasutenamu 'eHnogpsaynka no MNHP.

4. OtcytcTBOBana obpaTHas CBA3b MO pes3ynbTaTamM YCTPaHEHUS HECOOTBETCTBUN,
OTYET OT WCMOSIHUTENEN MO BLINOSIHEHUIO KOPPEKTUPYIOWNX MEPONpUsTMA B agpec
leHnogpsgumka no MHP He nocTtynan, T.K. 3TO He ObINIO OroBOPEHO B AOrOBOpE Mexady
3akasunkom u NeHnogpsgynkom no CMP.

Ha puc. 11.1 npuBegeHbl cBegeHnsi 06 OCHOBHbIX 3aJepXKkax BBOAA B SKCMyatauuio,

Bbl3BaHHbIX UMEBLUNMNCA HECOOTBETCTBUAMMWN.
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PeBunang
o Py

Puc. 11.1.®aktnyeckun rpacuk BBoga B akcnnyartaumto aHeprobroka Ne4 KanuHuHckon ASC € ykaszaHMEM OCHOBHbIX 3a4epXKeK

no npunvnHe nMeBLUNXCA HECOOTBETCTBUM
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11.3. AHanu3 oTka3oB u Ae¢eKToB 060pyAoBaHUsA Npu BBOAE B IKCNIyaTaLuuio

B niobGom npoekte, B TOM 4ucne U BO BBOAE B IKCMyaTauuto Takoro CIOXHOMo
TexHmyeckoro obbekTa, kakum aBnseTca aHeprobnok AQC, HensbexHo B TOM UM MHOW Mepe
NPUCYTCTBYIOT HeonpeaeneHHOCTHN, KOTopble SBMSTCA NPUYMHON BO3HUKHOBEHUSI PUCKOB Mpu
coopyxeHum 1 BBoge B akcnnyaTaumto A3C. BosgencTBne pUCKOB BbI3blIBAeT Mepexos
9Heprobrioka B HeLeneBoe COCTOsiHMe, npebbiBaHWe B KOTOPOM MPUBOAUT K YBESTMYEHMUIO
NPOAOIHKNTENBHOCTN paboT, n3MeHseT aPEKTUBHOE BPEMS BbINOSIHEHMSA MPOEKTa U BrvsieT
Ha CPOKM BBOAA 3Heprobrioka B aKcnnyaTaumio.

BaxHenwee BnvsgHWMe Ha QakTUYECKyl0 MNPOAOSPKUTENBHOCTL 3JTanoB BBoLA B
3KCMyaTaumio OKasblBaloT OTKa3sbl U AedeKTbl 060pyaoBaHWs, KOTOpble MOryT MpuMBOAUTH K
nepexoay aHeprobroka B HeLeneBoe COCTOSHME.

Cxema npouecca NHP Ha ogHom 13 ero aTanoe nsobpaxxeHa Ha puc. 11.2.

[TomHOE MHOKECTBO UCTOYHHUKOB
BO3MOJKHBIX OTKa30B Ha JAHHOM (J-TOM)

srane [THP
ty to... tn
HauanbHoe Koneunoe
COCTOSIHUE | cocrostauej + 1
OX1XoXn Ti

Puc. 11.2. Cxema ogHoro atana NHP c otkaszamu.

HavanbHoe COCTOAHNE obbekTa npeanonaraeTt NOJIHOCTbIO BbIMNOJTHEHHbIE

npegwecTsyowme paboTbl. AHANOMMYHLIA CMbICST MMEeT KOHEeYHOe COCTOosiHMe obbekTa.
MpomexyTouyHble COCTOSAHUSA Ha pyc. 11.2 0603Ha4YeHbl MOMEHTaMMU Xk(k :l,2,...,n) MraHoOBOro
WNN HOPMATUBHOIO (B COOTBETCTBMU C AMPeKTUBHbIM rpadmkom [MHP, 6e3 yyeTta pwucka
BO3HWKHOBEHUSA OTKa30B) BpemeHn t. HayanbHoe COCTOosiHMe oTBevaeT 3HadeHuo t=0,
koHeuHoe T =T, .

PaccmaTpuBaemasi cuctemMa € TOYKM 3pEHUS BEPOSATHOCTHBLIX CXEM TEOPUN HAOEXKHOCTH

OTHOCUTCA K KIacCy BOCCTaHaBJIMBaeMbIX: MOCMEe KaXaoro OoTka3a npon3BogATCcA PEMOHTHO-

BOCCTaHOBUTEIbHbIE paboThbl 4O NOJSTHOM NUKBUAALMM NOCNEACTBUN OTKasa U BOCCTAHOBIIEHMS
cuctembl. [peanonaraercsi, YTO B Cly4YaHbii MOMEHT BpPEeMeHW, KOTOpbin 0bo3HaueH X,
NPOUCXOANT OTKa3 CUCTEMbI; BpeMs, Heobxoanmoe OSi1 BOCCTAHOBMEHNSA COCTOAHUS 0ObeKTa
obosHayeHo 1, . BepxHuin NpsSIMOYronbHUK COOEPXUT MHOXECTBO BCEX 3MIEMEHTOB W Y3roB

obopynoBaHusa, 3aOenCTBOBaHHbIX B gaHHOM 3atane [MHP, a Takke wWHbIX daktopoB (B
YaCTHOCTW, AHTPOMOreHHOro XapakTepa), KOTopble MOryT cTaTb MPUYMHOM OTkasa. [lonHoe

4YMCIIO UCTOYHMKOB OTKa3oB Byaem o6o3HavaTb N . B pesynbrarte oTkasa cuctema nepexogut
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M3 LeneBoro COCTOSHUS B HeuerneBoe. B 9TOM cOCTOsSiHMM cucTeMa HaxoauTcs B TevyeHue
BpemeHn t,, HeobxoamMmoro Ana nuKeuaauuMm nocrneacTsuii OTkasa, Mocre KOTOporo oHa
BO3BpaLLaeTcs K ueneBoMy cocTosHuioo. C nepexogom K criegylowemMy aTtany MHOXEeCTBO
HeLleneBbIX COCTOSIHMA BO3pacTaeT, TaK Kak npu aTomM Bko4vaeTcs B npouecc NHP HekoTopoe
KONMMYEeCTBO HOBbIX 9MIEMEHTOB M y3roB obopyaoBaHus. Kaxgoe cobbiTve, npuBogsilee K
OTKasy, WMeeT BEepOATHOCTHYI0 XapakTepucTuky peanusaumm. B kavectBe Takom

XapakTepnucTtmkn yD,O6HO ncnosnib3oBatb MHTEHCUBHOCTb OTKa30B X(t), TO €CTb  BEpPOATHOCTb

OTKasa y3lia B euHunly BpemMeHu npu ycnosmun, 41o B OaHHbIA MOMEHT BpeMEeHN OH HaxoauTCA

B paboyeM cocTosiHun. Ecnu B Aa@HHbIN MOMEHT BPEMEHW BEPOATHOCTb HaxOXAEHWs y3na B
pa6oyem cocTosHuM ecTb P(t), To ckopocTb P(t) M3MeHeHNs 3Tol BEPOSITHOCTY onpeaenseTcs

Bblpa)KeHNeM:
B(t)= —2P(t)

3HaKk MUHYC B hopmyrie O3HavaeT, YTO BEPOATHOCTb NpebbiBaHusA y3na B MCMPaBHOM
COCTOSIHUM C TEYEHMEM BPEMEHU YMeHbLuaeTcs. Yem MeHblle No BenuymHe WHTEHCUBHOCTb
0TKa30B, Tem OonbLUe AONTOBEYHOCTb JaHHOro anemMeHTa obopynoBaHus. O6paTHas BennynHa
MHTEHCUBHOCTW OTKa30B NpeacTaBnsieT cobon xapakTtepHoe Bpems paboTocnocobHOCTU 3Toro
anemeHTa. B ycnoBuax dyHKUMOHMPOBaHMA anemMeHTa obopyaoBaHusa B npouecce MNMHP wunn
nocneaytowen akcnnyatauun AC MeHsieTca ero CTpyKTypa, Y4To COMNpoBOXOaeTcs U3MeHeHneM
WHTEHCMBHOCTM OTKa30B C TEYEHNEM BPEMEHM.

TunnyHaa yHKLMA UHTEHCMBHOCTM OTKa30B B TeYeHMEe BCEro BpeMeHW aKcnnyaTtauuu
nsobpaxeHa Ha pwuc. 11.3. [lepvop (to,tl) npeacraensaetr coboil M3BECTHbIM B Teopuu

HageXHOCTU nepumo I'Ipl/lpa6OTKl/I .

At

A=const
ty t) ts t

Puc. 11.3. YnpolleHHas 3aBUCUMOCTb MHTEHCUBHOCTW OTKaA30B OT BPEMEHM

BpemeHHOM wHTepBan ybblBaloWen WHTEHCMBHOCTM OTKa30B (to,tl) HasblBaeTcA

nepunoaom I'IpVIpa6OTKVI. OcHoBHas Aonda nosAsrieHnAa OTKa3oB B 3TOM nepuope Bbi3biBAETCA

KOHCTPYKTUBHbIMU UM NPON3BOACTBEHHbLIMU ,El,e(beKTaMl/l. Y4yacTok NOCTOAHHON MHTEHCUBHOCTH

OTKa30B (tl,tz) Ha3blBalOT NepMoaoM 3KCnnyaTauum. ToT Nepuos HauMHaeTcs cpasy e nocne
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nepvoga npupaboTKM W 3aKkaH4YMBaETCA HEMOCPEACTBEHHO neped NepuvoaoM  OTKas3oB
BCreacTsmne usHoca. Neproa oTkasoB BCNeacTBUME M3HOCA HavyMHaeTCcda Torga, Korga anemMeHT
BblpaboTan CBOW pecypc, BCNeACTBME 4Yero 4MCcrio OTKasoB B 3TOM Nepuode HadnmHaet
BO3pacTaThb.

BaxHon 3agadven nyckoHanagoudHblx paboT B npouecce BBO4A B 3KCMfyaTauumio
ABNSAETCS CO3[4aHue YCroBU ANS MOSHOrO 3aBepLUeHus npouecca NpupaboTKn KOHCTPYKLUMIA
AN AOCTUXEHMS MUHUMANbHbIX 3HAYEHUA MHTEHCUMBHOCTU OTKA30B B NMpoLecce aKcnnyaTaumm
9Heprobnoka, YTO MOXHO MPOUMACTPMPOBATL AAHHLIMM MO aHanNu3y OTKa30B U AedEKTOB
obopygoBaHusa Npu BBoAE B akcnnyaTaumo aHeprobrioka Ne3 KanuHuHckon ASC.

Ha aTtom oHeprobnoke npuvMeHeHa aBTOMAaTM3UPOBaHHasA cucTeMa YynpaBfeHns
TexHonorudeckumm npoueccamm  (ACY TI1), oTnuuaowadacs oT npeablgywmx CUCTEM Mo
obbemMaM Kak TEeXHUYECKMX, TaKk U MNPOrpamMMHbIX CPeAcTB, YTO noTpeboBano ysenuyeHus
obvema NMHP no ACY Tl u No TEXHONMOrMYECKUM cCUCTEMAaM, ynpaensemMbiM er. HekoTopoe
BMUSIHWE Ha yBENWYEHWEe WHTEHCMBHOCTW OTKa30B OKasan npeAllecTBOBaBLUMW ANUTENbHbIV
NPOCTOM U XpaHeHue YactTu obopyaoBaHMA M3-3a NMPUOCTAHOBKN COOPYXeHust aHeprobroka B
nepuog 3actos B pa3BUTUN aTOMHOW HEPreTUKN.

Ha puc. 11.4 nokasaH rpauk MHTEHCMBHOCTM OTKA30B TEXHONIOMMYECKOro
obopynoBaHus, Ha puc. 11.5 rpachmk MHTEHCUMBHOCTM OTKa30B U AedekToB obopyaosaHus ACY
TM, a Ha puc. 11.6 mn3obpaxeH CymMmapHbii rpacmvk UHTEHCMBHOCTU OTKA30B M Ae(EKTOB
obopynoBaHua sHeprobnoka Ha aTanax BBOAA B 3KCnsyaTauuto.

OTHOCMTENBHO HM3Kasi aKTMBHOCTb OTKa3oB W AedbekToB, 3aduKCMpoBaHHasi B
HayanbHbIM NEepuo4 BBOAA B 3Kchnyatauuio, oOycrnoBneHa CpaBHUTENbHO MeOSIeHHbIM
BHEAPEHNEM CUCTEMbI PErMcTpaumm OTka3oB (OedeKkToB) B 3TOT Nepuog U He3HauuTerbHbIM
KONn4ecTBOM LITATHO paboTatoLlero obopynosaHus.

Pe3kuin pocTt oTKaszoB M AedekToB B HayanbHbI Mepuog BBOA4A B 3KCMfyaTaumio C
MapTa No MIOHb Bbl3BaH aKTUBHOW MOArOTOBKOMW K MPOBEAEHUIO ropsidient obKaTkn peakTopHOWN
YCTaHOBKM U TeM, 4TO Bonblloe KonmMyecTBO 0BOpyAOBaHUSA Hayano BBOAUTLCA B paboTy
Brepsble (B nepByto oyvepenb obopygosaHve ACY Tl n TexHonornyeckoe obopyaoBaHue B
peakTopHOM oTaeneHuun). CnegyeT, 0AHAKo, OTMETUTb, YTO OTKa3bl U AedeKTbl 060pyaAoBaHUSA
ACY Tl umenu pesko BblpaXXEHHbIN MakCMMyM B Ha4dane ropsidien obkaTku, a K KOHLY ropsiven
06KaTKM MHTEHCUBHOCTb yrnarna MpakTUYecKn OO0 NPEXHEro ypoBHSA. OTO CBMAETENbCTBYET O
TOM, 4TO 6ONbLIAs YacTb OTKA30B M AedEKTOB NPOSBMIACE MIMEHHO B Havane ropsider obkaTku.
OTkasbl M AedeKkTbl TEXHONOrM4Yeckoro obopyaoBaHMA PEaKTOPHOrO OTAENEHUsi, HanNpoTuMB,
yalle npoucxogunu B uone, korga napaMmeTpbl PY 40CTUMY HOMUHAMNbHbLIX 3HAYEHWUNA.

Cnag VHTEHCUMBHOCTM BO BpemMsi peBu3mn PY Bbi3BaH Tem, 4TO B 3TOT nepuoa

KonuyecTtBo paboTatoLLero o6opynoBaHMs ObIIO OTHOCUTENBHO Mano.
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| | | | "

R | !

Puc. 11.4. 'paduk MHTEHCUBHOCTM OTKa30B 1 AedeKTOB TEXHONOrMYeckoro obopyaoBaHuns aHeprobnoka BBOP-1000
A - KONMYeCTBO OTKA30B B MecsL,
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Puc. 11.5. 'padmk MHTEHCMBHOCTUN OTKa30B 1 AedektoB obopyaosaHma ACY TI1 6noka Ne3 KanuHuHckon ASC

A - KONMYECTBO OTKa30B B MeCsL|
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Puc. 11.6. CymmapHbIn rpadomk MHTEHCMBHOCTM OTKa30B U AedekToB 06opyaoBaHuns aHeprobnoka BBAOP-1000
A - KONMYECTBO OTKA30B B MecsL,
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Cnepylowuin BCNneck MHTEHCMBHOCTU OTKa30B 1 AeeKTOB B OKTAOpe-HOAOpe Bbi3BaH B
OCHOBHOM OTKa3aMy B TEXHONOrM4eckom OOOpyAOBaHWW PEeaKTOPHOro OTAENEHUsl, MHorme
€[MHNLbI KOTOPOro BBOAMIMCE B paboTy NOCre peMOHTA, BbINOSHSBLLErocs BO BPEMSA PEBU3UM
PY, a Tarke nocrne okOH4aHWUs MOHTaXa CUCTEM, HEOBXOAMMBIX K aTany «PU3NYECKUA NYCK».

CHwmXeHune KonuyecTa OTKa3oB U AedekToB no Bcemy obopyaoBaHuto 6roka B Aekabpe
B nepuog 9Heprornycka OOyCrnoBNEHO pes3kMm COKpalleHMeM OTKa3oB (aedeKkToB)
TexHonorm4yeckoro o6opyaoBaHMsa B peakTOPHOM OTAENEHMM, T.K. B 3TOT Nepmos BCE CUCTEMBI
PEaKTOPHOro OTAENEeHUA NPOLWN  3HAYMTENbHYD HapaboTKy W dABHble AedekTbl Obinu
BblSIBMEHbl M YCTpaHeHbl. JTOT Mpouecc cTan onpefenswwmm Ans CyMMapHoro rpaduka
OTKa30B U JedeKToB B 3TOT Nepuog, HECMOTPS Ha HEKOTOPOE yBenuyeHe 0TKasoB (gedeKToB)
obopygoBaHua ACY Tl n oTtkasoB (oedektoB) B TYpOMHHOM OTAENEHUM, CBA3AHHBLIX C
pa3BoOPOTOM CUCTEM MALLUMHHOMO 3ana Ang Tonyka TypOuHbl.

MK NMHTEHCMBHOCTM OTKA30B M AedekTOB B (peBparne crnegyoLwero roga Bbl3BaH yxe B
OCHOBHOM OTKazamn U1 Jgedektamm obopyaoBaHus TypOMHHOIO OTAENeHus, KoTopble
BbISIBMSANNCE NO Mepe MNOBbILEeHWUS MOLWHOCTM TypboreHepaTtopa. lNocne cdeBpansa AnHamuka
OTKa30B 1 AedekToB cTana NocTeneHHO CHMKaTbCH BNOTb OO NPOMEXYTOYHOTO MUHMMYMa B
none, BbI3BaHHOIO NpoBeAeHneM nnaHoBo-npeaynpeauTensHoro pemoHTa (MMP) 6noka B aT0T
nepvoa.

Mocne npoeeaeHus MMMNP konu4yecTBO OTKa30B (Ae(eKTOB) Ha KOPOTKUA MPOMEXYTOK
BPEMEHM BHOBb BO3POCHO B CBA3N C BBOAOM B paboTy Gonblioro konvyectsa obopyaoBaHus
nocne pemMoHTa, a fanee MHTEHCMBHOCTb OTKa30B W AeeKkToB cTana pesko CHMXKaTbCs, YTO
MOXeET CBUAETENbCTBOBATb Kak O BbICOKOM Ka4eCTBE PeMOHTa, Tak U O 4OCTaTO4HON HapaboTke
obopynoBaHua 6rioka Ans yCTpaHeHus 0TKasoB (0edeKkToB).

[ononHWUTENbHO MOXHO OTMETUTb, YTO WHTEHCMBHOCTb OTKa3oB U AedeKkToB
0o6opynoBaHNS CUCTEM BEHTUMALUMM W PE3EPBHOM AM3ENbHOW 3MEeKTPOCTaHUMM He umena
3HauMTenbHbIX KonebaHui, oTkasbl M OedeKTbl ANEeKTPOTEXHMYECKOro obopyaoBaHMsA Takke
MMEeNn [OCTAaTOYHO CTabuIbHYH OWHAMUKY, 3@ MCKMYeHMeM Hebomnblioro nuka B nepuog
ropsiyenn obkatkm, a oTkasbl U gedektbl cuctem cneusogoouncTtkm (CBO) npoucxognnn B
OCHOBHOM C oeBpansi No ceHTAbpb BTOPOro roga, Yto onpeaensnocb Hayanom paboTel cucTem
n obopygoaHus CBO no wraTtHOM cxeme.

CnepyeT cgenatb BbiBO4 O TOM, YTO 3a Bpemsa nposefeHus NMHP Ha obopyaoBaHum
9Heprobnoka BbIOMpaeTca «bBMHAA [ONs» BO3MOXHbIX OTKa3oB M AedekToB, npuyem
OCHOBHasi X YacTb NPOSABMSETCA BO BpeMs NpOBEAEHNS] BCEBO3MOXHbIX UCMbITAHUA, KOraa Ha
cuctemax M obopyooBaHMM CO30AKOTCA NpedenbHble PeXunmbl, B TOM 4YuCNe MMUTUpYOLLnE
HapyLLeHne HopMarbHbIX YCAOBUIM 3KcnyaTaummn. VIMEHHO 3TO 1 IBNSETCA OAHOM U3 OCHOBHbIX
Lenen ncnbliTaHuim, NPOBOAMMbIX Ha 3Tanax BBoga Groka B SKChyaTaumio.

Pe3koe CHWXeHMe OTKas3oB W [AedeKTOB Ha 3aBeplualoller CTaguum  OnbITHO-

I'IpOMbILLIJ'IGHHOI7I aKcnnyatauun (,u,ame BO BpemMa npoBegeHnda AnHaMn4yecknx ncnbiTaHUn Ha
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mowHocTn 100% HOMMHanNbLHOM) XapakTepusyeT TOT akT, 4YTO OOnblas 4acTb CKPbITbIX
OTKa3oB M pedektoB Obina BbiiBNeHa Ha npeablaywmx atanax [MHP, a HomeHknaTypa
MCNbITAHUI, NPEeayCMOTPEHHasi COOTBETCTBYIOLLUMMW 3dTanHbIMW NporpammMamMu, OnTMMarbHa.
JlornyHo nNpegnonoXuTb, YTO NPU COKPALLEHUN MUCMbITAHUMA MUK WHTEHCMBHOCTM OTKA30B U
AedektoB BO Bpems NHP 6yaet He cTonb OYEBMAEH, W, Kak cneacteue, YacTb Aed)eKTOB B
BMAE OTKA30B MOXET NPOSABUTLCSA ropasgo No3xe.

Mo pesynbTaTam npogenaHHOM Ha 3Heprobnoke paboTbl MO aHanu3dy OTKa3oB
(oedbekToB) MOXHO coenaTb PS4 BbIBOOOB W peKOMEHAAUWMW, OTHOCALMXCS K MeToauke
BbIMOMHEHNSI NOAO06HbIX paboT.

[ns 6onee kadyeCTBEHHOro BbIMOMHEHMSI aHanNu3a oTka3oB 1 gedektoB 06opyaoBaHUS
Ha BBOAMMbIX B 3KCMnyataumio aHeprobriokax AQC HeobxoamMmo AaHHyk paboTy HaunHaTb BO
BpEMS MEpPBbIX MyCKOB oOOpydoBaHWsA, Korga Ha 6roke OyaoyT HaxoguTbCs BCe nuua,
HEernocpeaCcTBEHHO BnuvsOWME Ha paboTocnocoOHOCTb NMyckaemoro obopynooBaHUs, BKAOYas
npegcTtaBuUTENEN MPOEKTHBIX, MOHTaXHbIX, HANa4O4YHbIX, PEMOHTHbLIX OpraHM3aunn n 3aBogoB-
N3roToBUTENEN.

KauecTtBeHHyto cTaTucTuieckyto obpaboTtky oTkasor (gedektos) B nepuog MNHP moxHo
genatb TONMbKO MO TeM Tunam U Bugam obopyaoBaHWS, KONMMYECTBO KOTOPLIX OOCTATOYHO
BENMKO. AHanM3 efuvHU4YHbIX OTKa3oB W AedekToB Ha cneumduyHoMm o0bopyaoBaHuw,
KONMYECTBO KOTOPOro HEe3Ha4YnTENbHO, UMeeT BonbLUYI0 CTeNeHb HeonpeaeneHHOCTH, B CBA3N
C YeM Takune egMHUYHbIE CrlyYan He y4acTBOBanu B cTaTucTuyeckon obpabortke.

KpanHe BakHO opraHu3oBaTb €AnHyI0 Ang Bcex nogpasgeneHun ASC cuctemy BeaeHus
XypHanoB pedgektoB B nogpasgeneHnax A3C [0 Havana npuemMknm nepBbiX CUCTEM U
obopynoBaHNs M3 MOHTaxa. [ns UCKNIYEeHMs MpOTUBOpEYMiA, NoTepu MHopmaumm u ans
OTpaXeHUst CTaTUCTUKOM OTKa3oB WM AedeKkTOB peanbHOM KapTUHbl AOMKHa OblTb efuHon
HOMeEHKNnaTypa UHpopmaumm, 3aHOCUMON B XXypHarbl, U NpoLeaypa 3anofIHEHNS XKYpHanoB.

MHdbopmauua pgomkHa oTpaxaTb CyTb OTKasa (gedekra), Salowyld MNOHUMaHue
XapakTepa HapylweHuss “ NO3BONSOWYI0 BbISBNATbL crnabble MecTa B KOHCTPYKUUK
obopynoBaHusl, BO3MOXHbIE OLUMOKM B MPOEKTUPOBAHUM UMW B OpPraHm3auum CTPOUTENbHO-
MOHTaXHbIX, MyCKOHanagouyHblx paboT wnu akcnnyatauun. MHdopmauumsa [OrmKHa Takke
oTpaxaTtb CyTb U xapaktep paboTbl, BbIMOSIHEHHOW ANS YCTpaHeHUsa oTkasa unu gedpekta, a He
coaepXatb TOMbKo obume dpasbl TMNa «0TKa3 (4edekT) yCTpaHeH», KMCNPABIIEHO», KCHATO» U
T.M.

Ecnu obsa3atb nuuo, HenocpeaCcTBEHHO YCTpaHsiolee OTkas unu gedekT, ykasbiBaTb
MOHATHYIO eMy MPUYMHY OTKasa (aedekTa) (NycTb Aaxe B yNpoLeHHOM Buae, TeM bonee, 4to
CNOXHble OTKasbl M AedeKTbl, Kak NpaBuro, paccrnegylTcs cneunanbHO Ha3HaAYEeHHbIMU
KOMUCCUSAMKM), TO B TeYeHMe BPEMEHM, Korga KONMMYecTBO OTKa3oB M aedektoB Oyaer
AOCTaTOYHbIM AN151 UCMONb30BaHMA CTAaTUCTUYECKMX MEeTo[ aHanusa, MOXHo OyaeT caenatb

obocHoBaHHble BbIBOAbI 006 OCHOBHbIX 3aKOHOMEPHOCTAX, npuBoagdaulinxX K HapyweHuo
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pabotocnocobHocTM 06opyaoBaHus. OTO, B CBOK oO4vepedb, No3BonuT Gonee 3addeKTMBHO
paspabaTbiBaTb M BHEApPsiTb HEOOXOAMMbIE OpPraHM3aLMOHHO-TEXHUYECKME MEPONpUSaTMa ONns
WCKMNIOYEHNA HEraTMBHbIX 3aKOHOMEPHOCTEW W, COOTBETCTBEHHO, COKpaLLEHUs KonuyecTsa
OTKa30B 1 AedeKToB.

Hanpumep, Hanbonee yacTbl 0TKasbl (AedekTbl) paznuyHon apmaTtypbl. O6bIMHO 3anucu
no 3TUM OTKasaM K gedhektaMm cogepxaTr MHOPMaLMio, UCXOAALLYI0 OT nuua u3 4ucna
onepaTMBHOrO nepcoHarna, obHapyXMBLLEro oTka3 unu aedekT, No3ToOMy NOSABMSKTCA 3anucu
TVNa «apMaTtypa 3aknMHeHa», «apmaTtypa He ynpaBndeTcay, «Tedb Mo Bany apMartypbi» 1 T.0.
Mpn nocnegywolwen peBu3Mn apmaTypbl Cneumannct pPeMOHTHOro noAapasgeneHus B
BonbLUMHCTBE CryyaeB MOXET Boriee KOHKpPeTHO yka3aTb HEenocpeacTBEHHYIO MPUYMHY OTKasa
(oedekta), Hanpumep: «gedopmaumst LUTOKa», «CPbIB LUMOHKUY, «U3HOC BTYNKU», «0OpbIB
cunbdoHa», «Mycop B MPOTOYHOM 4YacTu» M T.N. VIMEHHO nocrnegHas UHGopMauna MOXeT
3HaAYMTENbHO MOBbLICUTbL AOCTOBEPHOCTb CTATUCTUKN U, COOTBETCTBEHHO, KAYeCTBO aHanusaa.

KpanHe >xenaTefibHO BeCTW >XypHarnbl gedeKkToB B 3fEKTPOHHOM Buae, HayMHas C
BbINOSIHEHWSI MOHTaXHbIX paboT A0 cAayn 6roka B MPOMbILLNIEHHYO SKCNyaTauuio u ganee Ha
BeCb Mepuo MPOMBIWEHHON 3KcnayaTaumn. 3OTO  3HAYUTENbHO MOBLICUT  KayecTBO
NPOM3BOANMBIX 3anucen W CyLWEeCTBEHHO YMNPOCTUT nocreayowyo ux obpabotky. [Ons
ahbdeKkTMBHON cucTemMaTu3auum OTKa3oB W [edeKToB HeobxoomMmo BbinycTUTb Ha AJC
BHYTPEHHIOI Mpouenypy, pernameHTUMpYyoLyo MpoLecC BHECEHUs 3anucer B KypHanbl
aedekTos.

Mo pesynbTatam npoAaenaHHon Ha 3Heprobnoke paboTbl MO aHanuMdy OTKa3oB
(oedekToB) MOXHO coenaTb BbIBO4 O TOM, 4YTO Ana 6onee rnybokoro NoOHMMaHWS NpoLeccoB
BO3HWKHOBEHUA W pasBuUTMS OTKa3oB (OedektoB) npu BBoge 3dHeprobrnokos A3C B
aKcnnyaTtaumio Heobxo4MMO BbIMOMHUTL aHanorMyHble paboTbl Ha Creaylwmx BBOAUMbIX
aHeprobnokax. KpanHe xenatenbHo, 4YTOOblI NoAX04bl NPY OpraHn3aunm 3Tom AeATeNbHOCTN Ha
pasHbIX aHeprobriokax ObiNM NMOEHTUYHbL. B 3TOM crniyyae cpaBHeHME OaHHbIX MO OTKasaM u

Aedekram, NonyYeHHbIX Ha pasHblx 6nokax, byaet 6onee KOPPEKTHLIM.

11.4. AHanu3 NpoaoIMKUTENbHOCTM paboT Ha 3Tanax BBoAa B 3KCnnyaTaLuio

PeanbHoe Bpewms, 3aTpadyeHHOe Ha npoBedeHVe dTana paboT, ckragbiBaeTcs U3
HOPMAaTMBHOIoO BpeMeHN N CyMMapHOro BpemMeHu, 3aTpad4eHHoro Ha nukemngauunto I'IOCJ'IG,D,CTBI/IVI
OTKa30B. O,D,HaKO B CBA3W C BblWEYyNnOMAHYTbIMM HeOoCTaTkaMu B OpraHmsauummn y4dyeta U
06paboTkM MHOpMaLuM No oTKkasam U gedeKTaM, KOPPEKTHOE BblAeneHne BUAHUS OTKa30B
Ha nNpoAoJKMUTENBbHOCTL 3TanoB BBOAA B 3Kcnyatauukd MOXET Bbl3blBaTb CYLLECTBEHHbIE
3aTpyagHEeHUA. NomMmnmMo 0OTKa3oB U ,D,e(beKTOB, Ha NpoaoJPKUTEerNbHOCTb 3TanoB OoAHOBpEMEeHHO
MOXET BJIIUATb TaKXe pad Apyrnx conyTCTBYHOLWMX PUCKOB, BO3HUKAKLWKMX B npoLecce BBoAa B
aKcnnyaTtauuio.

,D,J'IFI O6LLI,€I7I OEMOHCTpPaunn BINAHNA pa3iiMyHbIX PUCKOB Ha NMpPOoAOoJTKUTESIbHOCTb pa60T
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no BBOAY B 3KCNIyaTauuio MOXHO NPUBECTM aHanu3 NpOAOIHKUTENbHOCTM paboT Ha aTanax
BBOJA B JKCMIyaTaumio BbileyrnoMsHyToro aHeprobnokaNe3 KanuHuHckon ASC. XoTa nepBbli
ONnbIT BBOAA 3Heprobrnoka C HOBOWM CUCTEMOM YMNpaBfieHUst He SABMSeTCA TUMUYHBLIM, W,
04YEeBMOHO, Ha MoOcCneayLmnx aHeprobrokax MOXHO YY4eCTb, CHU3UTb UM UCKIIOYUTL BAUSIHUE
MHOTMX PUCKOB, BbI3BAHHbLIX HaNMMYMeM TakoOW CUCTEMbl, TeM He MeHee, Habop PUCKOB,
MOBMMSABLUMX Ha CPOKM BBOAA B 3JKCMIyaTauMi [AHHOrO 3Heprobrnioka, siBNSeTcs, C OAHOM
CTOPOHbI, Hanbornee pa3Hoo6pPasHbLIM U3 BCEX NOCNEAHUX BBEAEHHbIX 3HEProbrnokoB MMEHHO B
cuny OTCYTCTBMSI  COOTBETCTBYIOLLEro OnbiTa, a C JApyron CTOpPOHbl, Haubonee
npegcTtaBuTENbHBIM C Y4EeTOM MpeacTosiwero nepexoga Ha Hoeyto ACY Tl Ha nocrneayowmnx
3Heprobriokax.

CpaBHeHne nnaHoBoOW M akTU4ECKOW ANUTENbHOCTU 3TanoB M MNOA3TanoB BBOAA B
aKcnnyaTtaumo sHeprobnoka npueegeHo B Tabnvue 11.3.

Kak BMOHO M3 npvBeOeHHbIX pe3ynbTatoB, camas Gonbliasd BpPEMEHHAas «3agepXKka»
npousowna Ha nogatane MOO. OCHOBHbIMX MPUYUHAMWU YBENUYEHUSA MPOLOIHKUTENBHOCTU
3TOro nogartana sABnsTCA:

e MOHTaXHasi HErOTOBHOCTb TEXHOMOMMYECKUX CUCTEM N 0bopyaoBaHUS, B OCHOBHOM U3-
3a cpblBa CPOKOB NOCTaBOK 060pygoBaHus n TpybonpoBoaos;

e HM3Kasi TrOTOBHOCTb K Hadvany [MHP oTgenbHbix OrOKOB 3neKTpOTEXHUYECKOro
obopypoBaHusa, crneacTtBMeM 4Yero B psiAe  CryyaeB UMENW MecTo  nogada
ANEKTPONUTaHNA K noTpebuTensm Mo BPEMEHHbIM CXeMaMm, Py4YHoe YynpasfieHue
3MEKTPONPUBOAHON apmaTypon W  OpraHoNnenTUYEeCKUM KOHTPONb 3a paboTon
obopynoBaHus;

e HEroToBHOCTb OTAenbHbIXx 6nokoB ACY Tl B yactu ynpasneHus obopygoBaHuem U
npeaocTaBreHns NPOTOKOMNOB perncTpaumm napameTpos;

e [aedbekTbl M OTKa3bl 060PYAOBaAHUA, MPUYNHON KOTOPLIX SABUIIOCH AOMroe XxpaHeHue 6e3
OOIMKHOW  KOHCepBauMM Ha CcKnagax C nocrefyowumMm  HeyaoBneTBOPUTENbHbIM
KayeCTBOM PEMOHTHO-BOCCTAaHOBUTESbHbBIX N MOHTaXHbIX paboT;

e COBMELLEHNE MHP c He3aBepLIEHHbIMN CTPOUTENBHO-MOHTaXHbIMMU,
ANEKTPOMOHTaXHbIMU N OTAENOYHBbIMKU paboTamu.

o [Ina nckntoveHns nodobHbIX 3adepXxeKk Ha nocnegyrowmnx aHeprobrokax Heobxoaumo,
Kak 9TO 1 npegycmaTtpusaeTcsa TunosbiM rpadukom MHP, obecneunts nepsoodepeHyto
FOTOBHOCTb 3MIEKTPOTEXHMYECKON 4acTu SHeprobnoka m ACY Tl B obbewme,
joctaTtodHoM Ans Hadvana noaatana MOO. MoHTaHble Heaodenkm M nokaHanbHas
noaroToBka cuctem K nposefdeHuto NMHP npnBogAaT K yBenMyeHWo CPoKoB NpoBedeHUst
MHP, k HenpeaycMOTpeHHbIM 3aTpatam paboyero BpemeHn. C uenbto 6Gonee
pauMoHanbHOro MCMNONb30BaHUA pecypcoB uenecoobpasHo npuctynaTte Kk MMHP nocne

nonHon nocmcteMHon caayn B NHP o6opyaoBaHns 1 cUCTEMbI B LLENOM.

Tabnuua 11.3. MNpogomkmMTenbHOCTL paboT Ha 3Tanax BBOAA B 3KCNnyaTaumio
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HaunmeHoBaHue nogaTana NnaHoBasa dakTnyeckas
ONUTENbHOCTb NO ONUTENbHOCTb,
nporpaMmme, CyTOK CYTOK

MpeanyckoBble HanagouvHble paboTbl

WcnbiTaHne n onpo6oBaHne CUCTEM n 155 200** / 480*
o6opynoBanus (MOO)
MNoaroTtoBka 1 NpoBeaeHMe UCMbITaHUA 3allUTHON 15 11
060noYKM
'Mapasnuyeckme UcnbITaHNsA 1 LUPKYNSLMOHHAsS 12 7
NPOMbIBKa

Ob6katka PY 25 63
PeBu3nsa ocHoBHOro ob6opynoBaHus 1-ro KOHTypa 23 61
Becb atan 230 342** | 622*

®duanyecknn nyck
35,5 61,5
OHepreTn4eckmmn nyck
MoLWHOCTb OT MUHUMaNbHO-KOHTPOSIUPYEMOIO 10 5
ypoBHSA A0 10+12% HOMUHanNbLHOM
MolHocTb 25% HOMUHaNbHON 10 22
MowiHocTb 40% HOMWHaNbLHOM 15 20,5
MowHocTb 50% HOMUHANbLHOM 21 20
Becb atan 56 67,5
OnbITHO-NPOMBILLNEHHANA 3KCNNyaTauns
MowHocTb 75 % HOMUHanNbLHOM 62 52
MouwHocTb 90+100 % HOMWMHaNbLHOM 54 111
Becb atan 116 163
MpymevaHus:

* Bpems nposegeHuns nogatana OO ¢ yyeTom hakTM4eCKOro Havana McrnbITaHui npu
HEroToBHOCTM 0BOPYAOBaAHMS U CUCTEM K 3Tany.
** gpems nposegeHns nogatana MOO no 4OCTUXKEHMN NOMHOM FOTOBHOCTU K 3Tany.

B cBsI3n C MMEBLUMM MECTO Hayanom MCMbITaHUA MPU HErOTOBHOCTM OOOPYLOBaHNA U
CMCTEM K 3Tany 4acTb NPOBEAEHHbIX MCMblTaHU TpeboBanochb MOBTOPSiTb 3aHOBO, a Gonee
MONOBUHbI 3annaHMpOBaHHbIX Ha 3Tane «[peanyckoBble HanagoyHble pPaboTbl» WUCMbITAHWNA
Oblno nepeHeceHo Ha Gonee nosgHWe aTanbl BBOAA B 3JKCMnyaTauuio, YTO YBENUYWUMO KX
NPOAOIMKUTENBHOCTb.

OcHOBHasa npuyMHa yBENWYEHUS ANUTENbHOCTM MnpoBedeHus nopgatana «Pesusus
OCHOBHOro 00OpyaoBaHWs 1-ro KOHTypa» — OEMOHTaX, OTMpaBKa Ha 3aBOA-U3rOTOBUTENb,
PEMOHT M MOBTOPHBIA MOHTaX pereHepaTMBHOIO TeNNooOMeHHVKa U A0OXNaauTens CUCTEMbI

noAnuTKMU-NpoayBkM 1-ro KOHTYypa.
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MpeBbilWeHWe NNaHOBOW AMUTENBHOCTU Ha aTane (OUM3MYEecKoro nycka npousoLLno Mo
NPUYNHE NOBPEXOEHUSI Yrosfika XXeCTKOCTM OAHOM M3 Tennosblgensawwmx coopok (TBC), uto
NPMBENO K NPOCTOAM B BbINOSIHEHUM PaboT Ha Nepuog paccnegoBaHms NPUYUH NOBPEXAEHNSA U
peMoHTa noepexaeHHon TBC.

MpeBbilWeHWe NNaHOBOW ANUTENBHOCTU UCMbITAHUA Ha YPOBHAX MOLLUHOCTU 25% n 40%
HOMMWHaNbHOW NPOU3OLLMO B OCHOBHOM B CBA3M C OTKasaMun u gedekramu:

e yCTpaHeHMe NOBbILEHHON BMOpaL MM NOALLNNHUKOB TYpOUHbI;

e ycTpaHeHne pJedekta MMMIYNbCHOM NMHMW NogayM Macna Ha YNAoTHeHWa Bana
reHepaTopa;

e yCTpaHEHME MPUYUH NOTEPU BaKyyMa B KOHOEHcaTope TYpOuHbI;

e OCTaHOB TypboreHepaTopa Ha HEMMaHOBLIN PEMOHT M3-3a yBENMUEHNA TeMNnepaTypbl
©0ab6buta 1 NoBbILIEHHOW BMOpAaLIM NOALLIUITHMUKOB.

YBenuyeHvue ANTENbHOCTU nogaTanoB ocBoeHus mollHocTu 90+100% HoMMHanbHOM
BbI3BAHO CreaylowmMMmn npudyMHaMmm, HOCALMMM XapakTep OTKa3oB 1 OedeKTOB:

e BHENMNaHOBbLIA PEMOHT 6ri0Ka B CBA3W C NepeynnoTHEHNEM [MaBHOMO pa3bema O4HOro 13
rMaBHbIX LUUPKYMALMOHHBIX HAcOCOB, YCTpaHeHueM pfedekta Ha BO3OYLUHUKE
TpybonpoBoga nuTaTeNbHOM BOAbl W YCTPaHEHWEM [ApYyrux [OedekToB COorflacHo
BEJOMOCTWN PEMOHTA;

e PEMOHT M NOBTOPHAsA Hanagka CTOMOPHbIX U PEryNMpYyOLMX KrnanaHoB TYpOuHbI;

e [BYyKpaTHOe cpabaTbiBaHME aBapUNHOW 3aLLUTHI,

a Tarkke cnegylwmmm NpUYNHamu:

e yBenuyeHne anutenbHoctu (MNP B cBA3WM C peanusaumen NPUHATOrO peLleHUs o
npoBedeHUn KoHTponsa repmeTudHocTn obonodek (KMO) Bcex 163 TBC nepson
TONMMBHOW 3arpy3kn ABYMsi METOA4aMU: «CUMMUHI-METOAOM» B LUTAHre neperpy3oqHon
MaLUWHbI U noBTOpHOE npoBegeHue KO cTeHgoBbIM METOAOM;

e anuTenbHas pabota 6noka B 6a30BOM pexume Ha CTauMOHAPHOM YPOBHE MOLLHOCTU
A5 BbINOSIHEHNS MPUHATONO NfiaHa no BbipaboTke U OTNYCKY 3MEKTPOIHEPIUN.

Kak y>xe ynomMmuHanoch, CyLwecTBEHHOEe BNuaHME Ha akTUYECKY NPOSOIKUTENBHOCTD
3TanoB TakKe OKa3blBann BbIHY>XAEHHbIE NEPEHOCHl UCMbITaHMI C OQHOro aTtana Ha gpyroun. B
Tabnuue 11.4 npuBeneHbl JaHHbIE MO TakKMM NepeHocaMm.

Bénbwas yactb ucnbiTaHun nepeHocunace ¢ atana «[llpeanyckoBble Hanago4Hble
paboTbl» Ha aTanbl P, 3 mnm OlD. 310 0b6bACHAETCA TemM, YTO OO0 Hayana 9artana
«dn3nYECKMA MNyCK» aKTUBHO MNPOOOSKANMUCL MOHTaXHble paboTbl, KOoTopble He 6binu
3aKOHYEHbl B HOPMATUBHbBIA CPOK B CBSI3M C HapyLleHWeM rpadmka nocTtaBok obopyaoBaHus.
Kpome aToro, 60mnblioe KONMYecTBO NEPEHOCOB UCMbITaHUM ObiNO BbI3BAHO TEM, YTO BBO B
paboty cuctem n obopygosaHma ACY Tl (Heobxoammbix Ana perncrpaumm napameTpoB BO
BPEMS UCMbITaHWU) NPON3BOAUIICS rOpa3go No3Xe BbINOMIHEHUST OCHOBHbBIX MOHTaXHbIX paboT

no TenrnoMmexaHn4eckomy 060py/:|,osaano.
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Tabnuua 11.4. NepeHOChl UCNbITaHMI Ha 3Tanax BBOAA B SKCMnyaTaLuumto

KonnyecTtso
OTanbl nepeHoca UCnbITaHUN nepeHeceHHbIX

NCNbITaHWN

C nopgastana OO Ha nogatan «PeBuana» 60

C nopatana OO Ha nogatan «ObkaTtka PY» 34

C nogatana NOO Ha nocneaytowue atanel (Pr1, 31, ON3) 56

C nopatana «ObkaTka PY» Ha noaaTtan «PeBuausa» 8

C nopatana «O6kaTtka PY» Ha atan ¢l 27

C nopgasTtana «ObkaTtka PY» Ha atan 3l 2

C nopatana «O6kaTtka PY» na atan Ol3 19

C nopatana «PeBuaus» Ha atan Ol 27

C nopatana «PeBuaua» Ha atan Ol3

C atana «®Pu3nyck» Ha atan «QHepronycky»

C atana «3QHepronyck» Ha atan OIS 6

Bcero nepeHeceHHbIX UCMbITaHUIA: 244

Kak BMOHO M3 NpuUBEOEHHbIX pe3ynbTaToB, camad 6onbluasi BpeMeHHasl 3agepxkka
npousowna Ha nogatane MOO. [Ona ucknouveHna nogobHbIX 3agepkek Ha MnocneayrLmx
3Heprobriokax HeobGxoOAuMO, Kak 3TO W MnpegycmaTpmBaeTcd TUMoBbIM rpadukom [MHP,
obecneynTb NepBOOYEPEHYO FOTOBHOCTb 3NEKTPOTEXHNYECKON YacTun aHeprobroka n ACY TI1
B 00beMe, goctaTtovyHOM aAnd Havana nogatana MOO. MoHTaHble HeaodeNnkn 1 nokaHanbHas
noaroToBka cuctem K nposegeHuto NHP npuBogAaT K yBennyeHuto cpokos nposeaeHus MNHP, k
HenpegycMOTPEeHHbIM  3aTpaTam paboyero BpemeHu. C uenbio 6Gonee paumMoHanbHOro
ncnonb3oBaHnsa pecypcoB uenecoobpasHo npuctynate K NMHP nocne nonHOM NocucTeMHOM
coaun B NMHP obopynoBaHna n cUCTEMbI B LIENOM.

[na yckopeHusi BbINOMHEHUA W ynyyweHust opraHm3auum MHP Ha nocnepyowmx
3Heprobnokax HeobxoauMma nocnegoBaTenbHas coada cucteM ana npoeegeHunsa [MHP B
COOTBETCTBMM C TpebOoBaHWSAMU TFOTOBHOCTU WU YTBEPXKAEHHbIM rpadduKoOM MNpeanyCcKOBbIX

Hanago4YHbIX paboT 1 UCKIYEHE Havana paboT NPy HErOTOBHOCTN 060PYAOBaHUSA N CUCTEM.
B cootBeTCcTBMM C TMMoBbiM rpadmMkoM BBOZA B 3Kcnnyatauumto aHeprobnoka AC c

peaktopom BBOP-1000 nepuog BBoga 6noka B akcnnyaTauuio coctaBndaeT 454 cytok (puc.
11.7).
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Puc. 11.7. CpaBHeHue TMNOBOro rpachmka BBoAa B akcnnyataumto aHeprobnoka AC ¢ peaktopom BB3P-1000
N aKTUYECKNX BPEMEHHbIX 3aTpaT Ha BBOA, SHEProbnokoB
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dakTnyeckne BpeMeHHble 3aTpaTthbl HA BBOA B AKCMyaTaumio 3Heprobriokos COCTaBUNM:

Ne1 KanuHuHckon ASC — 795 cyTok;

Ne4 Banakosckon ASC — 685 cyTok;

Ne1 PoctoBckon ADC — 688 cyTok;

Ne3 KanuHuHckon ASC — 784 cyTok.

CpepHsis  bakTnyeckas NpPOAOIHKUTENbHOCTb BBOAA B 3KCMyaTauuwo  Ans  aTux
3HeprobnokoB coctaBuna 738 cyTok. B To ke Bpems umeeTca npuMmep BBoAA B SKCNyaTaumio
aHepro6noka Ne3 HOxHoykpaumHckon ASC, NpoaomMKUTENbHOCTb KOTOPOro coctasBuna 453
CYTOK, T.e. paBHOM TUMOBOW.

Ha BBoguMmom B akcnnyaTauumto 6noke BbinonHsaeTcs (6e3 yyeta uHOUBMAYaNbHbIX
ncnoiTaHnin) nopsigka 800 ucnbiTaHun.

YuncneHHOCTb NyCKOHaNago4YHoro nepcoHana Ha nnowagke BBOAUMOro B 3KCnyaTauuio
Onoka 3aBMCUT OT 00beMoOB paboT Ha KOHKPeTHOM aTane. MakcumanbHoe ycpeaHeHHoe
KOSIMYECTBO MNYCKOHaNago4yHoOro nmnepcoHana Ha nnowagke coctaBnsetr okono 300
cneumnanucToB (KpaTKoOBpEMEHHO MoXeT gocturatb 350-360).

Ha puc. 11.8 npuBeageHo pacrnpegeneHne nyckoHanagodHoro nepcoHana no artanam
BBoga 6noka AC B akcnnyaTaumio. YBenumyeHue npogospkMTeNbHOCTM BBOAA B dKCMNyaTaumio
NPUMBOOUT K YBENMYEHUIO Tpy4o3aTpaT NyCKOHanago4YHoro nepcoHana.

Hona 3atpaT Ha nHAMBMAYyanbHOE N KOMMNIEKCHoe onpoboBaHne obopyaoBaHus 6noka
AC 1 6noka B Lilenom oT CTOMMOCTHK cTpoutenbcTea b6rnoka AC coctaBnseT okono 4%.

YBenuyeHne npoaorkKMTenbHOCTU BBOA4A B 3KCMnyaTauMio NPUBOAUT TakkKe K NoTepsim
OT HeAOBbIPADOTKN SNEKTPOIHEPTNN, aHANOMMYHBIM NOTEPSIM U3-3a NPOCTONA 3Heprobnoka (ans
3Heprobrioka mowHocTbo 1000 MBT B TedeHue 1 cytok nopagka 1 mnH. gonnapos CLUA).

YcnoBuem CcHMXeHUA 3atpar npu BBoge b6bnoka AC saBnsietca  000OCHOBaHHOE
CHMXeHMe 0ObeMOB MyCKOHaNagouYHbIX PaboT U yMeHbLUEeHNE MPOAOIKUTENbHOCTU nepuoaa
BBOAa 6noka AC B akcnnyatauuio.

OcHoBHOWM BKNag B YBENMYEHME CPOKOB BBOAA B JKCMNiyaTauuilo BHOCAT MNOTepwu
BpeMeHU Ha atanax n nogatanax NOO, XI'O, Pesunsus obopygoearus PY, 3N n OMN3.

lMpeBblleHNe cpegHen NPOAOIPKUTESNBHOCTU 3TarnoB MO CPaBHEHUIO C HOPMAaTMBHOWM
NPOAOCIHKNTENBbHOCTBIO COCTaBMSAET:

- NOO Ha 89 cyTtok unu Ha 60%;

- XI'O Ha 40 cyTok unu Ha 125%;

- PeBusua obopygosaHus PY Ha 39 cytok nnu Ha 102%;

- 3N un OMN3 Ha 92 cyTok nnu Ha 51%.
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OcHoBHble (haKTOpbI, yBENMYMBAOLME ONUTENBHOCTL BBOAA Grioka B 9KCnyaTauuio:

e YCTpaHeHue BbISBMEHHbIX Ae(eKTOB MM HEeCOOTBETCTBUA OOOpPYAOBaHUSA (PEMOHT,
MOAEepHU3aLna Unu sameHa);

e YCTpaHeHue HecOOTBETCTBUM M OWMOOK NpoeKTa, BbIABMEHHbIX B npouecce [MHP
(n3meHeHne TpaccupoBkM TpybonpoBoaoB, 3ameHa 060pyaoBaHMA WU OTAENbHbIX
3MIEMEHTOB CUCTEM, M3MEHEHME anropuTMoB M T.4.). Ha kaxxgom BHOBb BBOAMMOM
aHeprobnioke AC npuHMmaeTcs no 3-5 TbICAY TEXHUYECKUX PELLUEHMIA MO U3MEHEHMIO
NpoeKTa;

e BbINosiHeHMe NOBTOPHLIX WCMbITAHUIA nocne BHECEHUS W3MEHEHWA B MPOEKT,
yCTpaHeHus 0edeKkToB NN HECOOTBETCTBUN 06OPYAOBaHMS;

o KoppekTupoBka anroputmoB, BHECEHNE U3MeHeHU B npoekT ACY TIT;

e HecobntogeHne rpadunkoB NOCTaBKM M MOHTaXa cuctem n obopyaosaHusa 6noka n AC B
Lernowm;

e MoHTax cuctem wun ob6opyaoBaHuUs He B COOTBETCTBMM C TEXHONOMMYECKON
nocrnenoBaTenbHOCTLIO BbinonHeHnsa MNHP;

e BHennaHoBble ocTaHOBLI 4NA YCTpaHeHnst AedekToB 0bopyaoBaHus.

o HecobntogeHue rpadhnkoB NOCTaBKM U MOHTaXa cuctem n obopygosaHus 6noka n AC;

e HecooTBeTcTBME MpoekTy paspaboTaHHOM MyCKOHANagO4YHOM M SKCMnyaTauWuoHHON
AOKYMEHTaLMM;

e BbInonHeHMe wucnbiTaHUA M MNPOBEPOK Ha Bcex BBOAUMLIX Gnokax AQC B obbewme,
aHanorn4yHom obbemam UCNbITaHUI ronoBHOro 6noka. B nonHoMm obbeme ncnbiTaHma u
namepeHust Ha 6noke AC, B TOM 4Yncne ¢ UCNonb30BaHMEM HELLTATHON U3MepPUTENbHOM
annapartypbl, AOJPKHbI BbIMOMHATLCS TOMbKO Ha rOfIOBHbIX BGrokax.

B Tabnuue 11.5 npuBefeHbl npegnaraeMble Mepbl N0 ONTUMU3aLMK BPEMEHM U 3aTpaT

Ha BBoA 6noka AC B akcnnyatauuio.
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OTan A - npeanyckoBble Hanago4vHble pabotel A (MOO, ncnbitanma 30; T n LM, FO; peBn3nsa oCHOBHOro 060pyaoBaHNs).
Otan B - dpmanuecknii nyck.

OT1an C - aHepreTn4ecknm nyck.

Otan D - OnbITHO-NPOMbILLINEHHAs KCNyaTauus.

Puc. 11.8. OpueHTUPOBOYHOE pacnpeaeneHne YUCNEHHOCTU NyCKoHanaao4Horo nepcoHana Ha seogumMom 6rnoke A3C
no aTanam BBoAa B 9KCMyaTauuio
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Tabnuua 11.5

MeponpusiTusi No oNTMMU3aLUM NPOOOIKMUTENBHOCTM U 3aTpaT Ha BBoA Gnoka AQC B akcnnyaTaumio

Ne MeponpuaTtue Oxupaembli pesynbtat Oxupaemblt apekT

n/n

1 | AHanus npoekTa A3C nycKoHanago4HbIMn | YMeHbLUEHne KornuyecTtBa HecooTBeTcTBUN | CoKpalleHne cpoka BeBoga Onoka
opraHuMsauusamMm Ha ctagum pas3paboTku TexHuyeckoro | npoekta. CHMXeHue KonuyecTBa M3MeHeHun B | HA 3-6  mecsues 3a cuet
npoekta (BKMYaAsi CXEMHble peLUeHUsl, anropuTMbl, | MPOEKT, BHOCMMbIX B npouecce BBoAa 6noka B | yMEHbLUEHUSA NOTEPb BPEMEHU Ha
TEXHOMNOrn4eckne 3alnTbl 1 ONOKNPOBKU U T.4.) akcnnyarauuto no pesynetatam MNHP. peanusaumio U3MeHeHU NpoekTa.

2 | Yyactue nepcoHana nyckoHanago4HbIX OopraHMsauun B | YMeHbLUeHue BEPOATHOCTU noctaeku | CokpalleHve cpoka BBoga Groka
3aBOACKMX CAATOMHbIX WUCMbITAHMAX Ha 3aBojax- | 06opyaoBaHWs, HE COOTBETCTBYIOLLIErO NPOEKTY. | 3@ CYET  UCKMNIOYEHUs  noTepb
n3rotoBuTensx obopyaoBaHus. BPEMEHW Ha 3aMeHy UMM PEeMOHT

o6opynoBaHus.

3 | MNpoeepka n ncnbitaHne obopygosaHua ACYTIT (CKY) | MNoctaka Ha nnowaaky crposiwencs AC | CokpalleHne cpoka BeBoda Grioka
Ha nonuroHax npu obsasatenbHOM  y4acTuM B | MPOTECTUPOBAHHOIO n HanaXeHHoro | 3a CYeT YMeHblleHnss obbema
NCMbITaHUAX cneumnanucToB nyckoHanagoyHbix | obopynosaHua ACYTI (CKY). UCMbITAHUN obopynoBaHus
opraHusaumn. ACYTI (CKY) Ha nnowagke AC

Ha 3-4 mec.

4 | TectmpoBaHne 1 HacTpoMka oOTAenbHbIX BuAoB | MNepegada B MOHTax  npoBepeHHoro U | CokpalleHne cpoka BBoga Grioka
o6opynoBaHus(3anekTpnnLMpPOBaHHON apmaTypsbl, | NnpeaBapuTeNbHO HACTPOEHHOro 06opyaoBaHMSA. | 3@ CYET  UCKIIOYEHUs  noTepb
npeaoxXpaHUTEeNbHbIX YCTPOWCTB M T.4.) OO Nepeaayu BpEMEHU Ha 3ameHy
€ro B MOHTaX Ha cneumarnbHbIX CTeHaax. HekayecTBeHHOro obopyaoBaHus

(okono 3 mecsues).

5 | PaspaboTka " M3roToBreHne cneumanbHoro | lNepegaya B MOHTaX  MPOBEPEHHOIO 1 To xe
CTaLMOHApHOro M  nepeaBwkHOro  0b6OpyaAOBaHWS | NpeaBapUTENbHO HACTPOEHHOro 060pPYAOBaHNS.

(cteHgoB), B T.M. nepeaBwkHbIX  KomnnekcoB | OcHaweHve nnowagkn AC wucnbiTaternbHbIM
TEeXHNUYEeCKOro ANarHoCTMpoOBaHMS apmaTypsbl, | obopygoBaHMeM [AOfsi BbINOSIHEHUST HACTPOEK U
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HaCTpOIZKVI npeaoxpaHnTerbHbIX KitanaHoB 1 T.4.

ucnblTaHU Kak B npolecce BBoga 6Onoka B
akcnnyaTauuio,
aKcnnyaTtaumm 6noka.

Tak W [pOanee B npolecce

6* | OnTnMmnsaums obbema ONHaAMNYECKNX n | CHWXeHne maTepuanbHbIX, TPyAoBbIX 3aTpaT u | CokpalieHue ANUTENnbHOCTU
TennornapaBnMyecknx WUCNbITaHUIN, BbINOMHAEMbIX Ha | 3aTpaT pecypca 060pyaoBaHUS. 3TanoB 3Hepromnycka W OMbITHO-
aTanax 9Hepronycka M OMbITHO-NPOMbILLIIEHHOW NPOMbILSIEHHOW  3KcnnyaTauuu
aKcnfyaTtaumm, C LUenbko COKpalleHMs1 OAHOTUMHbIX npnénuantensHo Ha 10%.
UCNbITAHUIN, MOBTOPSEMbIX Ha PasNUYHbIX YPOBHAX
MOLLIHOCTW.

7* | OnTMMmnsaumss obbema cuctem nyckoHanagouHbix | CokpaweHne obbema paboTt Ha ucnbiTaHuax, Ha | CokpalieHme — TpygosaTpat U
namepenmin (CrHWM). MakcumanbHOe WCnonb3oBaHMe | MOHTaXe N geMoHTaxe obopygoBaHus CINHN. ONUTENBbHOCTU  3TanoB  PEBU3NU
ONa N3MEPEHUN LITATHbIX CUCTEM ONArHOCTUKM. o6opygoBanus PY 0o 10%.

8* | OnTnMmnsaums o6bLEMOB (PM3NYECKMX IKCnepuMeHToB U | CokpalleHne anutenbHOCTU aTanoB dusnycka u | CokpalieHue ANNTENbHOCTU
namepeHmin. OBOCHOBaHHOE CoOKpaweHne OO6beMOoB | aHepronycka aTanoB U3NYECKOro nycka wu
domanyecknx 3KCNEepUMEHTOB " n3mepeHun, aHepreTuyeckoro nycka go 10%.
BbIMOJSTHAEMbIN Ha CepPUNHbIX onokax A3C,

KOMMMEKTYEMbIX CTaHAAPTHOW aKTUBHOW 30HOMN.

9 | OpraHusauus yrnpaBneHusi NPOEKTOM BBoAa | [NoctaBka n MoHTax obopyaoBaHus B nopsiake, | CokpalieHue ONNTENBbHOCTU
aHeprobnoka AC B akcnnyatauuio C BKNOYeHMEM B | obecnevvBatoLiem nocnegoBaTernbHOe | 3TAnoB BBOAA onoka B
COCTaB MpoekTa aBTOMAaTM3UPOBAHHOW  CUCTEMbI | BbINOSIHEHME NYCKOHANaa04HbIX paborT. aKcnnyaTaumto.

yrnpaBneHnsi COopy>KeHneMm, noctaBkamm 060pyaoBaHNS
n BBOAOM B akcniyaTaumto 6noka AJC Ha 0ase
COBPEMEHHOro NporpamMmmMHoOro obecneyeHus.

MpumeyvaHue:

*[1Na BTOPOro cepumHoro un nocneayowmx 6nokos AC gaHHOro npoekra.
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B Ttabnuue 11.6 npuBedeHbl 3KCMEPTHblE OLEHKU OXWAAeMOro COKpalleHUsi CPOKOB

BBOa B 3KCMNNyaTauuto B pedynbrate peanm3aumn MepoanﬂTvuZ B COOTBETCTBUU C Ta6J'IVILI,eI7I

5, a Takke crneayoLmx npeanaraembix Mep:

MepecmoTpeTb OENCTBYHOLYIO U pa3paboTtaTtb HOBYHO HOPMATMBHYHO OOKYMEHTaLMIO
no BBOAY HOBbIX aHeprobnokos ASC B akcnnyaTauuto;

B cocTtaB npoekTa aHeprobnoka o6s13aTenbHO BKOYaTh NPOEKTLI MPOM3BOACTBA paboT;
3aBeplwatb pa3paboTKy M KOPPEKTUPOBKY MNPOEKTHO-KOHCTPYKTOPCKOM U paboyen
AOKYMEHTaL MM He No3gHee, YeM 3a 6 mecaueB A0 Havana nyckoHanagouvHbIX paboT;
PaspaboTtaTb 1 yTBEpAUTL AETANM3NMPOBaHHYO cMmeTy 3aTtpaTt Ha [MHP, yuntbiBatoLyto
TpygosaTpaTbl MyCKOHANago4HOr0 M MOHTaXHOro nepcoHana, mMaTepuarnbHble W
3Hepropecypchbl Ha Bcex cTaaunsax Beoga 6rioka B akcnnyatauuio;

PaspaboTaTb 1 yTBEPOMTL HOBLIN TUMOBOM rpadmk npoeeneHus NMHP Ha ASC ¢ BBOP,
YUYMTbIBAIOLLMIA OMNbIT BBOAA B KCMlyaTauuio NOCegHnX 3Heprobriokos;

CBoeBpeMEHHO BBOAMTbL B paboTy Heobxogumble K Hadany [MHP nogcuctembl m
obopygoBaHne ACY TI1 (B 4yactu ynpaereHusi obopydoBaHWEM 3Heprobrnoka u
KOHTPONSA M perucTpauMm napaMmeTpoB) WM 3akaHuMBaTb Modady HarnpsbkeHus Ha
cobCTBEHHbIE HYXabl K Hayany atana «[lpegnyckoBble HanagovHble pabdoTbly;

MmeTb eagmHoro reHnogpsgyuka [MHP, 4to nossonut 6Gomnee  KavyeCTBEHHO
opraHmsoBbiBaTb  npoBegeHne [MHP  wn  ynpaBneHne Bcemn  nogpsiaHbIMU
NyCKOHaNaAo4YHbIMWN OpraHn3aunsiMu;

Ona  noaroToBkM  KOMMMEKTa  KA4eCTBEHHOM  MyCKOHanagovyHOW  OOKYMeEHTaLuumu
3akntodaTb gorosop Ha npounseoacteo MNHP 3a 2+2,5 roga no Hayana NHP Ha 6noke;

Ha nepuop coopyxeHusi n BBOOA 3Heprobroka B 3JKCNnyaTaumio cosfaBaTbh €OUHYH
ANCneTyepckyto Cnyxby ona nogaepkku opraHnsauumn n ynpaenexdmsa CMP u MNHP;
Ob6ecneuntb co3gaHMe maTemMaTuUdeckon Moaenn 3Heprobrioka u onepexarowmi BBo4
nonHomacluTabHoro TpeHaxepa 0o Hadyana nposefdeHus NMHP Ha Gnoke ans aHanusa
TEXHONOrM4YEeCKMX NPOLEeCCOB U NOArOTOBKM SKCMIyaTaLMOHHOrO nepcoHana.

Tabnuua 11.6. Oxugaemoe COKpalleHMe CPOKOB BbIMONHEHUA paboT B pesynbrarte

peanusaumu npeanaraeMbix Mep Mo OnTMMM3auun BpeMeHu U 3aTpaT Ha BBopg Grnoka AC B

aKcnnyaraumto
STan OnutenbHOCTb Ha Oxnpaemas onUTenbHOCTb, Oxnpaemoe
BBEeEHHbIX Briokax, CyTOK CoKpalleHue
CYTOK ANUTENbHOCTU
noo 200-222 160 25 - 30%
PeBunaus 61-80 38 30 - 50%
obopynoBaHusa PY
Xro, Cro, ori 111-171 86 35 -40%
AN nonad 228-256 160 30 - 35%
Bsopa 6noka B 738 (cpepHss) 458 30 — 35%
aKcnnyataumo
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Jlekumna 12. UHxxeHepHasa noaaepxKka BBoAa B IKCNnyaTauuio u

aKcnnyaTauum

12.1. Pucku npu BBOAE B 3KCNnyaTauuro

CornacHo «TonkoBOoMy CroBapld PYCCKOro A3blka» PUCK - 3TO «BO3MOXHOCTb
ONacHOCTU, Heyga4uny», B HaLWleM cryvyae BO3MOXHOCTb CpbiBa 3anfiaHMpOBaHHbLIX CPOKOB BBOAA
9Heprobrnoka B 9KCnnyaTauuio, BbI3BAHHOIO YBENUYEHUEM MPOJOIMKUTENBHOCTM paboT
BCNeacTBme BO3OeNCTBUS (DaKTOPOB PUCKa, KOTopble Aanee Byaem HasblBaTb NPOCTO pUCKaMMU.

B niobom npoekte, B TOM 4ucne u BO BBOAE B IKCMNyaTauuto Takoro CIOXHOMo
TEXHUYECKOro o6beKkTa, kakum aBnseTcs aHeprobnok ASC, HensbexxHo B TOWM UNKN MHOW Mepe
NPUCYTCTBYIOT HeonpeaeneHHOCTN, KOTopble ABNATCHA MPUYNHON BO3HUKHOBEHUS PUCKOB Npwu
COOpYy>XeHMM 1 BBOAE B akcnnyaTauuio ASC.

B paHHOM Kypce paccMaTpuBalOTCs BO3MOXHbIE PUCKW, MPUBOASALLME K YBENUYEHUIO
NPOOOIMKUTENBHOCTU paboT M BNUSIOWIME Ha CPOKM BBOAA 3Heprobrioka B 3KcnnyaTaumio,
KOTOpble YCNOBHO MOXHO pa3fenutb Ha ABa Tuna:

Pucku, BO3HMKaloWMe Npu COOPYXEHMUM W BBOAE B IKCnnyaTauuio 3dHeprobnoka,
CBSI3aHHble C npoLeccaMmy opraHusaummn u npoussoactea paboT (npoueccHble puckun). [aHHble
PUCKM B CYLLECTBEHHOW CTeneHn SBNAIOTCA yNpaBnseMbiMW, ONS  HUX  BO3MOXHO
nnaHupoBaHue.

Pucku, cBsisaHHble C HECOOTBETCTBMEM TEXHWYECKOro KayecTBa pesynbratoB pabot
yCTaHOBIEHHbIM TpeboBaHUAM, He BbISIBSiEMble Ha 3Tanax pas3paboTku, NPOEKTUPOBaHUSA U
COOpYXeHUs1 3Heprobnoka, SBNSALWNECS CKPbITBIMA U BbISBMSIEMbIMU TOMbKO B Nepuoa
NCMNbITAHUIA (TeXHUYecKkne puckn). NocKonbKy 3TM PUCKU HE NOAEHTUMUUPOBAHbI HA AAHHOM
aTane peanu3auum npoekTa, OHW He MoryT ObiTb CAPOrHO3MPOBaHbI U SABMAKOTCA
BEPOATHOCTHbIMWU. BO3MOXHOCTb ynpaBneHns 3TMMU PUCKaMy CyLLECTBEHHO OrpaHuyeHa ux
CKPbITbIM XapakTepoM.

K npoueccHbIM pyckaM MOXHO OTHECTH:

e HerotoBHOCTb CTPOMTENBHO-MOHTaXHbIX PaboT;

o HerotoBHOCTb npoekTa (design);

e Henoctaeka o6opyaoBaHus;

e HecooTBeTCTBUS YCNOBUI XpaHeHnss 06opyaoBaHus;

e HerotoBHOCTb MNyCKOHaNago4YHOW [OOKyMeHTauuu (mporpamm, WHCTPYKUUA Mo

aKcnnyartaumm, rpacmkos);

e HepocTtaTkm B opraHmsauumn pabor;

e HepocTaTku B kKBanudukauum nepcoHana;

e HepoctaTku puHaHCUpoBaHUS;

e [lononHutenbHble (HENpeayCMOTPEHHbIE) paboThl.

K TexHuyeckmm (BepOﬂTHOCTHbIM) pUCKaM MOXXHO OTHECTU:
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e HewucnpasHocTtn ob6opyaoBaHus (AedeKTbl 1 OTKasbl);

e HeTOYHOCTU N3rOoTOBNEHMUSA (CKPbITLIE);

e HepocTtaTkv MOHTaxa (CTpouTensLCTBa) (HEBbISIBNEHHbIE NPU cAaye);

e HepocTtaTKy KOHCTPYKUMM (CKPbITbIE, BbISIBIIiEMbIE MPU UCTbITAHUAX);

e HepocTtaTkm Hamagku;

o Hepoctatku npoekra (design);

o HepgocTtaTkm NPOEKTHOM TEXHOMOMMN (3KCNTyaTauMoOHHON OOKYMEHTauUmn);

e HeTOYHOCTU NPOEKTHBLIX KPUTEPUEB (CKPLITbIE, BbIABMASEMbIE NPU UCTLITAHUAX);
e HepocTaTky nporpaMm UcnbITaHUN;

e  OwwubKM nepcoHana («4enoBeyecknii akTop»).

12.2. MeToAuKa OLLeHKM PUCKOB NPU COOPYXXEeHUU U BBOAE B IKCNslyaTaLuio U ux
BNUAHUSA Ha CPOKM BBOAa B 3KcNnyaTaLuio

Mpn nnaHnpoBaHuM paboT NoO BBOAY B akcnnyartauuio aHeprobnokos ASC BO3HMKaeT
Heo6X0OUMOCTb OLEHKN BIWSHUS Ha pearibHble CPOKU COOPYXEHUS 1 BBOAA B JKCNyaTauumio
BO3MOXHbIX PUCKOB, BbIXOASLLMX 3@ paMKW MriaHMpyemMoro npotecca.

[ns aHanu3a n OLeHKN PUCKOB MpU COOPY>KEHUM M BBOAE B dKCNNyaTauuio pa3paboTaH
MeTo[, KOTOPbIV NPUHLMMMAIbHO BKIIOYaET criefyowme CoCTaBHbIe YacTu:

— WpeHTudwmkaumio puckoB — onpegeneHne pUCKOB, CMOCOBHbIX MOBNUSATL  Ha
npoekT(project), 1 OOKYMEHTMPOBaHWE UMeloEencs MHOopMaLnnN, XapaKTepusytoLlen
3TW PUCKMN.

— KauecCTBEHHyI0 OLEHKY pUCKOB — KayeCTBEHHbI aHanm3 pUCKOB U YCINOBUN WX
BO3HUKHOBEHWS C LIeNblo onpeaeneHns nx BNNAHUS Ha ycnex npoekTa.

— Konu4yecTtBeHHyl0 OLEHKY — KONIMYECTBEHHbIM aHanu3 BEepPOATHOCTM BO3HWKHOBEHMS U
BNUSIHWSA NOCNEACTBUMA PUCKOB Ha NPOEKT.

[na adbdekTMBHOCTU NOEHTUMUKALNN PUCKOB OHA O0IMKHA NPOBOAUTLCA PerynspHo Ha
NPOTSXKEHUN peanu3auun npoekta. ViaeHTudukauma puckoB OOSDKHA MpuBeKaTb Kak MOXHO
fornblue Y4YaCTHMKOB: YNPaBnSOWMUX MNPOEKTOM, 3aKa3yuKoB, MNOOPSAYMKOB, HE3aBUCUMBbIX
crneumanmcToB.

NoeHTudukauma puckoB - UTEPAUMOHHLIA MNPOLECC: MpPU  KaXAOM MNOBTOPEHWUU
NOeHTUPUKaUMM Ha NPOTSHKEHUU peanusaumMm NpoekTa MNPOBOAMTCA YTOYHEHME  NepeyHst
AEVCTBYIOWMX Ha OaHHbIN MOMEHT PUCKOB, MHMOpPMaLMK, XapaKTepusylowen 3T PUCKU, U
BMUSIHWUA NOCNeACTBUA PUCKOB Ha NpoekT. BHavane wnaeHTudukaums pUCKOB MOXET ObliTb
BbINOMIHEHA crneuManucTaMmy, y4acTBylOWUMKM B peanusaumm npoekta. [Ona dopmuposaHus
0OBHEKTMBHOM OLIEHKM B 3aBepluarollen ctaguy npouecca MOryT y4yacTBOBaTb He3aBUCUMMblE

cneunanncTtbl.
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Mpouecc Ka4eCTBEHHOrO aHanu3a PUCKOB BKMNOYaET onpedefieHne puCcKoB, BINSAKOLLMX
Ha CPOKM peanu3auun npoekta M (UHAHCOBbIE 3aTpaTbl Ha peanusauuio, onpegeneHuve
CTENEeHN BaXXHOCTU pUCKa, OLEHKY YCIOBUA BO3HWKHOBEHMSI PUCKOB W onpeferneHne ux
BO34ENCTBUA HA NPOEKT CTaHAApPTHbIMW MEeTo4aMM U CpeaCcTBaMWU: PacnosioKeHNe PUCKOB MO
CTeneHnm wux npuoputeTa ANA uX JdanbHenwero aHanm3a 1M obpaboTkMm nyTemM OLEHKN W
CYMMMPOBaAHMSA BEPOSTHOCTU MX BO3HUMKHOBEHWS M BO3OENCTBUSI Ha NpoekT. Mcnonb3oBaHue
9TMX CpeaCTB NOMOraeT YacTUYHO usbexatb HeonpeaeneHHOCTEN, BCTPEYAILNXCA B NPOEKTE.
B TeyeHue XXn3HEeHHOro Lmkna npoekTa AofmKHa NPONCXOANTb NOCTOSIHHAs NepeoLleHKa PUCKOB.

MpocTble pUCKM ONpeaensatTCsl MNOMHbIM NEPEYHEM HenepecekarLwmnxcs cobbiTun, T.e.
Ka)kgoe M3 HUX paccMaTpuBaEeTCs Kak He 3aBucsLlee oT Apyrux. [pMMepbl NPOCTbIX PUCKOB Npu
coopyxeHumn aHeprobnokos ASC npuBegeHbl B Tabnuue 12.1.

Tabnwuua 12.1. MNMprmepbl NPOCTbIX PUCKOB NPW COOPYXKeHNN sHeprobnokos ASC

Ne n/n MpocToin puck
1 OwmnbkKa B CTPOUTENBHOM YacTK NpoeKTa
2 Owwnbka B TEXHONOrMYECKON YacTu NpoekTa
3 OwnbKa B aNeKTpUYeCcKom YacTn npoekTa
4 Owwnbka B npoekte ACY TI1
5 3ameHa Tuna kabensa n3-3a HEBO3MOXXHOCTM NOCTaBKN NPOEKTHOro
6 Owwnbka B NPOEKTHOM B3aMMOOENCTBUN
7 3agepkka ¢ NOCTaBKOW MCXOL4HOW JOKYMEHTaumMm Ha obopyagoBaHme
8 3agepkka nocTaBku apmaTtypbl AN TEXHONTOMMYECKON CUCTEMBI
9 HedexT noctaBneHHoro obopynoBaHMs C BO3MOXHOCTbIO pEMOHTA Ha Nrowaake
10 | dedbekT nocTtaBneHHoro obopynoBaHmst C HEBO3MOXHOCTLIO PEMOHTA Ha NroLwagke
11 HepaboTocnocoOHOCTb anropntma ynpasreHnst SNeKTpndnumnpoBaHHOM apMaTypon
12 HepaboTocnocobHOCTb anroputmMa ynpasneHusi cuctemon (obopygoBaHnem)
13 | HecooTtBeTCTBUE (pakTUYECKM NOCTABEHHOrO 060PYAOBaHNS 3aKa3aHHOMY
14 | HecooTtBeTcTBUE (hakTUYECKN NOCTABIEHHOrO 000PYAOBaHNS 3aNIOXKEHHOMY B MPOEKT
15 | HecooTBeTCTBUE KIMMATUYECKNX YCIOBUIN NOCTaBKN OCHOBHOIO 060pya0BaHNS
16 | HecooTBeTCTBUE KNMMATMUYECKMNX YCIOBUI NOCTaBKM BCnoMoraTenbHoro obopyaoBaHus
17 HapyweHune ycnosui xpaHeHnsa obopyaoBaHus
18 HapyLweHne ycnosui koHcepBauum o6opyaoBaHus
19 | HeBO3MOXHOCTb NPUMEHEHUSA NHTETPUPOBAHHOIO B NPOEKT 06opyaoBaHUA
20 | Hepoctatkun BO B3aMMOAeNCTBMN MEXAY NOAPAOYNKOM M cybnoapsiavnkamm
21 Hepgoctatku B kBanudmkaumm nepcoHana nogpsagyvka n cyonogpsigymka
22 OTcyTCTBME PEMOHTHON OCHACTKM
23 | HepaboTocnocobHOCTb 3anpoekTUPOBaHHbIX cUCTeM A5is paboTbl NO HAa3HAYEHUIO
24 | YBenuyeHue 3aTpaT Ha NpoeKT
25 3agepkka BbINOMHEHMS 3TaMNoB
26 | 3agepxka onnatbl paboT cybnoapsiaunkoB
27 dopc-maxop
28 |
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KomnnekcHble (COCTaBHbIe) PUCKN 3aBUCAT OT HECKOJIbKMX BO3D,el7ICTByI'OLLI,VIX NPOCTbIX

PUCKOB. B kayecTtBe npuMepoB KOMMIEKCHbIX PUCKOB MOXXHO NPUBECTU:

- HeobxoaMMOCTb 3aKynku HOBOro 060pyaAOBaHNS U MaTepuarnos;
- yBENWYEeHne CPOKOB MPOEKTHbIX paboT;
- yBENu4yeHue TpyaosatpaT U CTOMMOCTU NPOEKTHbIX paboT;
- yBENUYEHNEe CPOKOB CTPOUTENBbHO-MOHTaXHbIX paboTt (CMP);
- yBENnuyeHue cpoko., hmandeckmx obvemos MNHP n maTepmanbHbIX 3aTpaT Ha HUX.
KonuyecTBeHHas oueHKa pUCKOB MO3BOMSET onpeaensTb:
BEPOATHOCTb JOCTMKEHUSA KOHEYHOWN LieNn NpoeKTa;
CTeneHb BO30EUCTBUS pUCKa Ha MNpPOeKT U o0bbeMbl HenpeaBUAEHHbIX 3aTpaTr U
MaTepuarnos, KOTOpble MOryT NOHA400UTLCS;
puckn, Tpebylowune cKopenwero pearMpoBaHusi U GoOnbLIEro BHUMaHWS, a Takke
BNUSIHWE UX NOCNEACTBMI Ha NPOEKT;
dakTmyeckme 3aTpaThl, Npeanonaraemble CPOKM OKOHYaHMs paboT No NpoekxTy.

KauyecTBeHHasi M KONMMYECTBEHHasi OLEHKM puckoe MOryT WuUCnoNb30BaTbCA MO

oTAesNIibHOCTU Unn BMecTe, B 3aBUCMMOCTU OT pacnojiaraemoro BpemMmeHun n OtookeTa pa6OTbI no

OLEeHKe PUCKOB, 3KCHepTHOVI OLIEHKM HEOOXOAMMOCTM B KQ4YECTBEHHOW UNW/M KONMNYECTBEHHOM

OLIEHKE PUCKOB.

B cooTBeTCTBUMM C OCHOBHbLIMM npuHUnnamm MeToaosiormn OUeHKnU pI/ICKOBHeOGXOD,I/IMO

no KaXxaomy HanpaslieHUo OeATEeNIbHOCTU: «npOGKTI/IpOBaHVIe», «[NocTaBku OGOpy,EI,OBaHI/IFI»,

«CTpouTenbHO-MOHTaXHble paboTbl», «BBoa B akcnnyatauuio», «OUHAHCOBbLIE PECYPCbI»

BbIMOJTHUTb pa60Ty B NATb NOA3TAMNOB!:

OnpeaenuTb nc4epnbiBaKOLLMIA NEPEYEHb NPOCTLIX PUCKOB;

OueHNTb BEPOSAATHOCTb HACTYMSIEHUSA COObITUMI, OTHOCSLUMXCS K KaXgoMy MpPOCTOMY
PUCKY;

OnpenenuTb yaenbHbIA BEC KAXO0ro NPOCTOrO pucka BO BCEN COBOKYMHOCTY;
Paccuntatb GannbHyl0 OLEHKY HACTynneHus pucka No BCEM CTaauMsiM NpoeKkTa
(npoekTMpoBaHMe, COOpPY)XeHWe, MOAroTOBKa K BBOAY B 93KChfyaTauuio, BBOA B
akcnnyatauuto (MHP), npnemka aHeprobnoka);

KnaccuduumpoBaTb pUCKK.

I'Iepequb MPOCTbLIX PUCKOB ON1A KaXXAOoro HanpasneHua OedATesibHOCTU OOJTKEH ObITb

MaKCUMaribHO NOJTHbIM.

OueHKa BeposATHOCTEN HACTYMJEeHUA COObITUI NPOM3BOANTCA NyTEM Knaccudukaumm

PUCKOB MO BEPOSITHOCTW HacTynneHus (Tabnuua 12.3) ¢ y4eToM pekoMeHAaummn, NnpuBeaeHHbIX

B Tabnuue 12.2.
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Tabnuua 12.2. Knaccudukaums pckoB No BEPOSTHOCTY BO3SHUKHOBEHMS!

BepoAaTHOCTb BO3HUKHOBEHUSA (P)

Buabl puckos KonuyectseHHbIN noaxon KayeCTBEHHbIl
P(B ponax eguHuupl) noaxon

CnaboBeposiTHble 0,0<P=<0,1 CobbiTne MOXET NPON30nNTH B
NCKITHOUUTENBHbBIX Cry4vasix.

ManoBepodaTHbIe 0,1<P=<04 Penokoe cobbiTne, HO, Kak W3BECTHO, YXe
MMEno MecTo.

BeposTHble 04<P<0,6 Hanuune cBmaeTenbCTB A0CTATOMHbIX AnNs
nNpegnosioXXeHnst BO3MOXHOCTU cOObITMS.

BecbMma BeposiTHbIE 0,6<P=<0,9 CobbITne MOXeT MPOMN30oNTH.

MNo4yTn BO3MOXHbIE 09<P<1,0 CobbITue, Kak oxmngaeTcs, NPON3ongeT.

CocTaBneHHbI NepeyYeHb PUCKOB MO  KaXAOMy HanpaBfneHul  OesTenbHOCTU
Heobxoanmo KnaccuduumpoBaTb 3KCNEPTHbIM NyTEM NO BEPOATHOCTU BO3HUKHOBEHUSI PUCKOB
(tabnuua 12.3).

Tabnuua 12.3. OueHka BEPOATHOCTU HACTYMIIEHNS PUCKOB

Ne n/n MpocTble pucku OueHka BEPOATHOCTM HacTynneHus
1 |Owwubka B CTPOUTENBLHOW YacTu NPoeKTa 0,2
2 Owmnbka B TEXHONOIMYECKOW YacTu NpoekKTa 0,4
3 |OwnbkKa B aNeKTpNYECKON YacTu NpoekTa 0,3
T

[Ona onpegeneHvs yaenbHOro Beca KaXAoOro MNPOCTOro pUCKa CyLlecTBYHOT
pasnuyHble Kputepmn. OOHMM U3 BapuaHTOB ABMSETCA «B3BELUMBAHWE» MNPOCTbIX PUCKOB
nyTeM OLEHKW WX OTHOCUTENbHOrO BKMaga B YANWHEHWE CPOKOB COOPYXEHWd 1M BBOAA B
aKcnnyataumio 6rnoka no CpaBHEHUIO C COCTOsIHMEM, Korga 6bina 3adukcupoBaHa mcxopHas
«poTtorpacma» npouecca. [na nocnegylowero aHanmsa paccmaTpvBaeTcs OTHOCUTENbHasA
BEMMYNHA YANUHEHMS CPOKOB, MMesS B BMAY CPOK caady Groka B 3KcnfyaTtaumio no rpaguky
(Tabnuua 12.4).

Tabnuua 12.4. Knaccudumkaums pucKOB NO BEMUYUHE YONMHEHUS CPOKa COOPYXEHWUS

(BBOAA B 3KCNNyaTaUMIO)

BenvunHa yonvHeHMs cpoka COOopyXeHus (BBOA4A B SKCNyaTaumio)
Buabl puckos
I, B 6annax B % OT Cpoka coopyxeHusi (BBoaa) brnoka

MuHMManbHbIe 0-1 0% <1<10%

Huskune 1-4 10% < 1< 40%
CpeaHne 4-6 40% < 1< 60%
Bbicokue 6-9 60% < 1<90%
MakcumanbHble 9-10 90% <1< 100%
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CocTaBneHHbI NepeyYeHb PUCKOB MO  KaXOAOMYy HanpaBfneHui OedATenbHOCTU
Heobxoanmo «B3BECUTb» NO BEMMYUHE yANTMHEHNsI cpoka B Gannax, no oopme, npuBeaeHHON B
Tabnuue 12.5.

Tabnuua 12.5. OueHka pUCKOB NO BENUYMHE YANMHEHUSI CPOKOB COOPYXeHUs (BBOAA B

3Kcnnyataumio)
Ne MpocTble pucku BenuuuHa yanuHeHna cpoka
n/n coopyxeHus (BBoaa B
akcnnyaTaumio) B 6annax
1 | Owwubka B CTPOMTENBHON YaCcTh NpoeKTa 1
2 | Ownbka B TEXHOMOIMYECKON YacTu NpoekTa 3
3 | Ownbka B aNeKTpU4ECKOM YacTu NpoekTa 2
4 | o,

[ns pacyeTta 6annbHOM OLEHKM HACTYMNNEHUsi pUcka Mo BCEM CTagusiM npoekTa
obwmn 6ann Ana OLeHKU pucka paccyUTbIBaeTCs NepeMHOXEHNEM BEPOATHOCTU HACTYNNeHns
PUCKOBOrO COBLITUA Ha KO3PMUUMEHT BenuuYMHbI yuiepba (yanvHeHus cpoka BBOAa B
3KCnnyaTaumio) OT ero HacTynneHus (tTabnuua 12.6):

M=Pxl

rae: M — cTeneHb BosgencTBua  puckoB  (o6bwmn  6ann);P — BepoATHOCTb
BO3HUKHOBEHWSI PUCKOB, B COOTBETCTBMU C Krnaccudukaumen (B Aonsx eamHuubl);l — BenvynHa
noTepb, B COOTBETCTBUM C Knaccudukaumen (B bannax).

Tabnuua 12.6. bannbHasa oueHKa HaCTyneHnst pucka

Ne MpocTble pucku OueHka BennuuHa O6wun
n/n BEPOATHOCTW | YANUHEHMUSA 6ann
HacTynneHus Cpoka
COOpYXeHMs
B Gannax

1 | OwnbkKa B CTPOUTENBHOM YacTu NpoekTa 0,2 1 0,2

2 | Ownbka B TEXHONOIMYECKOM YacTu NpoekTa 0,4 3 1,2
3 | Owmnbka B aNEKTPMUYECKON YacTn NpoekTa 0,3 2 0,6
4 |

[ns panbHenwero aHanvMsa pUCKU HYXHO KnaccuduumpoBaTtb, T.e. pa3fgenntb UX Ha
KOHKpeTHbIe rpynrbl N0 onpedeneHHbIM NpusHakam, B cnegyroLwen nocneaoBaTenbHOCTU:
e Pa3genuTb N0 HanpasreHnsaM OeATenbHOCTY;
e [lo 6annbHOM LWKarne oueHKM PUCKOB BbIAENUTb TPW rPynrbl PUCKOB:
- ¢ 6annom ot 1 0o 2 — He3Ha4uTeNbHbIE PUCKK, CNeuManbHble Mepbl HE MPUHUMAOTCS;
- ¢ 6annom oT 2 0o 4 — 3HauYNTErNbHbIE PUCKK, ANA HUX HaJOo pa3paboTaTb KOMMMEKC Mep

no MUMHUMKU3aLN BEPOATHOCTU UX HACTYNNEHUA;
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- ¢ 6annom ot 4 n 6onee — CyLeCTBEHHbIE PUCKUN, BEPOSATHOCTb MX HACTYMNNeHNss Benmka

M ywepb OT nx BO3OENCTBMSA KPUTUYEH AN NPOEKTa.

B pesynbrarte, Ans aHanu3a BCe PUCKM NPEACTaBAlOTCA B BMAe CBOAHOM Tabnuupl,
KOTOPYH HEO6X0OMMO NPeACTaBUTb B IKCMEPTHOM OTYeETE.

Ons puckoB ¢ Gannom ©Gonee 4 Heobxogumo paspaboTaTb KOMMNNEKC Mep no
CHMXXEHUIO NX BO3AEUCTBMUSA Ha NMPOEKT.

OTO camas BaXkHas 4YacTb, B KOTOPOM AOMKHO ObiTb JAHO onMcaHue pucka (Cutyauum,
KOrga OH MOXEeT BO3HWKHYTb W MOCNEeACTBUW, KOTOpPble OH MOXeT 3a cobon noBecTu) u
nporpaMmmbl AEUCTBUA NIMOO NO CHMKEHMIO BEPOSITHOCTWM HACTYMNEHUst 3TOro pucka, nmbo no
YMEHbLUEHMIO yuiepba OT ero nocneacTBui.

KOHKpeTHbIE YPOBHM PUCKOB M CTEMEHb MX BaXXHOCTWM ONpeaenstTcs akcneptamu. B
Ka4yeCTBE OPUEHTUPOBOYHBIX KPUTEPUEB MOXHO UCMONb30BaTh CrieaytoLlee:

- YBEPEHHOCTb B OTCYTCTBMM pucka - 0-1 6ann;

ckopee MHeHWe 06 OTCYTCTBUM pucKa, YEM O ero Hanuumm - 2-4 6anna;

Nno3nLmMsi OTHOCUTENBbHO pUcka He onpegeneHa - 5 6annos;

- CKOpee yBEepPeHHOCTb B HanuMyum pucka, YeM B €ro oTCyTCTBMM - 6-8 6annos;

YBEPEHHOCTb B BbICOKOM pucke - 9-10 6annos..

[na oueHKNn PUCKOBAHHOCTM MPOEKTa B LIeSIOM YPOBHWM PUCKOB CKNabiBalOTCA B
cymmy 6annos, B 3aBUCUMOCTU OT BENWYUHbLI KOTOPOM NPOBOAUTCS OLEHKa obLiero ypoBHS
puckoBaHHoOCTM (Tabnuua 12.7).

Tabnuua 12.7. OueHku obLmnx ypoBHEN PUCKOBAHHOCTU MNPOEKTa

YpoBeHb puckoBaHHoCTM |(Cymma 6annoB |OTHOLIEHME OLLEHEHHOIO YPOBHS K NpeaeribHOMY

HepuckoBbIi NpoekT 0-125 0-0,1
MuWHMManbHbIA pUCK 125 - 375 0,1-0,3
CpengHun puck 375 -750 0,3-0,6
Bblcoknin puck 750 - 938 0,6 -0,75
MonHbIn puck 938 - 1250 0,75-1

OueHKa BIUAAHUA PUCKOB Ha yBenv4veHue CPoOKOB BbIMONHEHUA paboT
B kadecTBe npumepa npakTUYECKOM OLIEHKM PUCKOB MNpu BBoAe 3SHeprobrioka B
3KCNNyaTaumio U UX BAMSIHUA Ha CPOKM BBOAA B 3KCMMyaTauuio aanee npuseneHbl pesynbtaTol
BbIMOMTHEHHOW HECKONbKO NET Ha3ag 3KCNEpPTHOM OLIEHKM MpederfibHbIX CPOKOB COOPYXKEHMUS U
npeaBaputenbHon cpavn  aHeprobnoka A3C «bywep» ¢ peaktopom BBO3P-1000,
COOpy)Xaemoro npu TexHuyeckom cogencteum Poccmn. OueHka HOCWUT XxapakTtep MpOrHo3os,
OCHOBAaHHbIX Ha aHanu3e TeKyLero CoOCTOSHMS FOTOBHOCTM K NpoOBeAEHMIO paboT, nmetowencs

VIH(.bOpMaLI,I/IVI Nno puckam " Ha onbiTe BBOAA B 3KCMJ1yaTauunto aHanorn4HbIx 3HepI'O6J'IOKOB.
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[na paccmoTpeHHOro aHeprobrioka rpacmkom onpefeneHa NpoaoKUTENbHOCTL paboT
no BBOAY B aKcnnyataumio B 759 cyTok npu ycrnosum obecnedeHms roToBHOCTU K NPOBEAEHNIO
aTanoB. BbINONHEHHbIN 9KCMEpPTHbIA aHanua nokasas, 4YTO MO0 TeKywemy COCTOAHUIO
Heobxoanmas rOTOBHOCTb K MpoBedeHMIO paboT B HyXHble CpPOKM He obecneuvvBaeTca
NmeeTcs 6onbLluon Habop hakTopoB pucka, yBENUYMBAIOLLNX NPOAOIKUTENBHOCTL paboT.

Ha npogomkuTenbHOCTb 9TanoB BBoAa 6Onoka B 9KchnyaTtauuio  OKasbiBatoT
HernocpeaCTBEHHOE BMUSAHWE YeTblpe OCHOBHbLIX OTpuuaTeribHbIX ¢hakTopa, MMEKLUX MecTo
npu CoopyXeHumn broka:

® 3aJepPXXKN NOCTaBOK;

e npobnembl kKa4ecTBa NPOEKTa;

e npobnembl kayecTBa 060PYAOBaHMS U Ka4eCTBA MOHTaXa;

e npobGnembl MHTErpaunn nmeroLerocsi 06opyagoBaHna 3apybexxHoro npon3BoacTea.

Ha npogomkutenbHOCTb paboT no BBoAy Groka B SKCMnyaTaumio BIIMSIOT:

e HeobXoaMMOCTb BbINOMHEHMS NoBTOPHbIX MHP (B cBA3n ¢ BBOAOM B paboTy 4vactu
cucteM 6noka No BpeMEHHOM cxeMe M3-3a 3a4ePXKK1 NOCTaBoOK 060pyaoBaHUS);

e Heo6XOAMMOCTb BbIMNONHEHMS AOMOSNHUTENbHBIX (HE yYTeHHbIX paHee) MHP;

e BbisiBneHne B xoge NHP pgedekrta noctaBneHHoro obopyanoBaHMs C BO3MOXHOCTbIO
pPEMOHTa Ha NnoLiazake;

e BbisBneHne B xoge [MHP pedekta obopyooBaHUS C HEBO3MOXHOCTBIO PEMOHTa Ha
nnowiazake;

e BbisiBrneHue B xoae MNMHP owmnbok B NnpoekTe TEXHONOMMYECKNUX CUCTEM;

e BhisiBrieHne B xoae NHP owmnbok B anroputmax ACY Tr1;

e 3afepXka B 3aKNYeHUM [OOroBOPOB C MPOEKTHbIMA U KOHCTPYKTOPCKUMM
OopraHM3aumsMn Ha aBTOPCKUI HAA30p;

e 3aJepXka B 3akniyeHWe [OroBOPOB C 3aBOOAMU-U3TOTOBUTENSAMU Ha aBTOPCKUN
Haa3op 1 conpoBoxaeHue MNMHP;

e 3adepXKka B 3aKMlOYeHWe [JOrOBOPOB C  MOHTaXHbIMW  OpraHM3auusamMm  Ha
conpoBoxgeHue NMHP;

e HEBO3MOXHOCTb  MPUMEHEHUS  WHTErpupoBaHHOrO B  MpoekT  obopyaoBaHUs
3apy6GexxHOro NpoM3BOACTBA, BbisiBNeHHas B npouecce MNHP;

e HepgocTaTkm BO B3aumogemnctsum Mexay [logpsguvkom wn  cybnogpsgumkamm
NPOEKTHbIX paboT;

e 3a0€epXKM C TOTOBHOCTbIO  3KCMMyaTauMOHHOrO  fnepcoHana 3akasuvMka K
camocTosiTenbHon paborTe;

e 3a0€EepXKKM C KOMMMEKTOBAHMEM 3KCMyaTauMOHHOIO W PEMOHTHOro nepcoHana

Moapsiayvka.

275



BbisiBneHne n ycTpaHeHne HecOOTBETCTBUM Kak MO MPOEKTY, Tak U no 0bopyaoBaHWUio
ASC pomkHO 6bINo BbINOMHATLCA Ha BCEX 3dTanax BBoda Onoka B 3KcnnyaTtauuio, 4To
notpebyeT OOMNOMHUTENbHOrO BPEMEHM W 3HAYUTESNbHbLIX YCUUA CO CTOPOHbI OpraHu3auumn,
yyacTByoLWNX B coopyxeHun ASC.

Hanpumep, cnegoBano oxuaaTb BbISIBEHUST HU3KOrO KayecTBa 3nekTpOonpuBOOHOM
apMaTypbl, aneKkTpoasuraTenen HacoCoB U BEHTUNATOPOB, XONOAMMbHbBIX MaLUVH, BbISBEHUSA
BMbpaumm obopyagosaHma n TpybonpoBoaoB.

Bonbwmne npobnembl MoOrnu BbI3biBaTb HEAOCTATKM B KOPPO3MOHHOM COCTOSIHWUM
OCHOBHOro 060pyaAoBaHWs, Takoro, Kak maporeHepaTtopbl, TennOOOMEHHUKW, KOHOeHcaTopbl,
TYPOUHbI 1 T.0.

Pacrnonoxenne A3C Ha wmopckom ©Oepery TpeboBano peweHna npobrnem c
MCNONb30BaHMEM MOPCKOW BOAbl ANS OXNaXAeHUa obopyooBaHWS M NOMELLEHUA C TOYKM
3pEeHNst KOPPO3UM N OYUCTKN OT MUONNA.

CnepoBano oxuaatb NosiBNeHWss npobnem C WHTerpauven B MPOEKT MMetoLerocs
000pyaoBaHNS U COOPYXEHUA WHOCTPAHHOIrO MNPOU3BOACTBA, KOTOpble OyaAyT BbISIBMiEHbl B
npouecce BBoAa dHeprobrioka B aKcnnyaTauuio.

3HaunTenbHble Npobnembl OOMMKHbI ObiNMM conpoBoXaaTb BHegpeHue ACY Tl gns
yrnpaBneHnss cuctemamum wu obopygoBaHnem aHeprobnoka. Tak, nNo onbiTy BBOAA B
akcnnyataumto aHeprodbnoka Ne3 KanuHuHckon ASC (c ACY TI1, aHanorm4yHon npMmMmeHsiemon
Ha paccmoTpeHHon ADC) TpebyeTcs BbINONHEHWEe 6onbLUIOro obbemMa SONONHUTENBHBLIX PaboT
Ha 3Tanax NoAroToBKU W BBOAA dHepProbrioka B aKCnyaTauuto B CBA3N C HEOOXOANMOCTbIO:

e BbINOSIHEHMS  [OBOAKM  KOMMIEKCa  NPOrpaMMHO-TEXHUYECKMX  CpPeactB U
nporpammMmHoro obecnedenuns ACY TT1;

e BHEOPEHUs] HECKOSNbKMX ThICAY TEXHUYECKMX pelueHuMn (anpobupoBaHHbIX Ha
KanunuHckon ASC);

e  BbIMOMHEHNS] KOMMMNEKCHbIX ucnbiTaHun ACY TI1 6e3 Bo3agencTena Ha obopyaoBaHue
[0 Havana rmgpoucrbiTaHUN U LUPKYNALNOHHOW MPOMBIBKU 1-ro KOHTYpa.

B 1abn.12.8 npuBeaeHbl pe3ynbTaTbl OLEHKN YBENNYEHUS CPOKOB BbINOMHEHUSA paboT.

B pesynbrate 3KCNEpPTHOM OLEHKM CPOKOB COOPYXEHMS  paccMmaTpyvBaemoro
9Heprobnoka onpegeneHbl [ABa BapuaHTa pasBUTUA  COObITUMA:  ONTUMWUCTUYECKUA W
neccumuctmdeckmin. CpaBHEHME NPOAOIMKUTENbHOCTM 3TanoB BBOA4A B 3KCNyaTauuto
3Heprobrioka npyv ONTUMUCTUYECKOM N NECCUMUCTUYECKOW OLEHKE XO04a BbINOSHEHUS paboT

npuBegeHo B Tabnuue 12.9.
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Ta6n|/|ua 12.8. CBOD,HaFI Ta6n|/|u,a BITMAHNA PUCKOB Ha yBelin4eHne CpOKOB BbIMNMOJTHEHUA

paboT npu coopy>xeHnn aHeprobnoka

Ne s S OcHoBHble dhakTopbl, BAUSIOLLME HA COOPYXKEHME
S 2
n/n 53|58 aHeprobnoka
HanmeHoBanne | Z ==
paspenaavanusa, | 5 o | © 8
ToukM oTCueTa | 3 5 % 5
Sa|l 3o
E [ 8 [
O C
1 [[poekTupoBaHue +6 +8 |3aBeplieHne pabouyero NPOEKTUPOBAHWS,
BblsIBNEHME n yCTpaHeHue NPOEKTHbIX
HEeCcoOTBETCTBUN. lMpouecc coBmellaeTcs C
3aBepweHnem noctasok, CMP n Hayanom paboT
no BBOAY B 3KCMNyaTauuto
2 |[MoctaBKka +8 +10 |3aBepLueHne nocTaBku obopynoBaHus,
obopynoBaHus mMartepuanoB u kabens. [Npouecc coBmelaeTcs C
3aBeplleHnem paboyero MNpPOEKTUPOBaHUHA, C
BblSIBNIEHNEM n yCTpaHeHnem NPOEKTHbIX
HecooTBeTCTBU, 3aBepweHnem CMP n Havanom
paboT no BBOAY B IKCMyaTauuio
3 |CtpoutensHo- +9 +14 |Onpegensiowmnm dakTopom ANNTENBHOCTH
MOHTaXHble MOHTaXa siBnsieTcs npoknaaka kabens - 430 aHen.
paboTbl (CMP) PabGoTbl coBmellaloTcs ¢ 3aBeplieHneM pabouero
NPOEKTUPOBAHNSA, BbISIBIEHWEM W yCTpPaHEHWEeM
NMPOEKTHbIX HECOOTBETCTBMW, C 3aBEPLUEHNEM
noctaBok W Hadvanom paboT no BBoAy B
aKcnnyataumo
4 |Beopg +11 | +17 |YBenun4yeHHasa NpoaoIIKUTENBHOCTb Nepuoaa Beoaa
aKkcnnyartauuio B aKcnnyataumio coctaBut 36 - 42 mecaua npu
MpepBaputensHas NCXOL4HOW 3aniaHMpOBaHHOW MPOAOIMKUTENbHOCTH
npvemka 6noka B 25 wmec. (759 cyt.). YBenuyeHne CpOKOB
aKcnnyataumto obycnoBnmnBaeTCa He3aBepLUEHHOCTbO pabo4vero
NPOEKTUPOBAHNA, HEOBXOOUMOCTbIO YCTPpaHeHUs
NMPOEKTHbIX HECOOTBETCTBMA U HeaonocTaBkaMu
obopyaoBaHus 1 maTepuanoB

Mo onTumMMcTUYecKOoMYy MNPOrHo3y 3ajepxka cpoka [lpeasapuTensHOW MPUEMKU
9Heprobnoka B akcnnyaTauyuto 6ygeT coctaBnatb 11 mecsaues, a No neccummcTudeckomy — 17
MEeCSLEB, NO CPaBHEHWUIO C rpadmkom, a NPOAOIMKUTENBHOCTL BBOAA B 3Kcnnyataumio byaet
cocTaBnATb, B Lenom, 36— 42 mecsaua.

Takoe cmeLleHne cpokoB obycrosnmBaeTcs obWwum yBenmyeHnem gnutensHoctu MHP,
HayMHasl ¢ NepBOro aTana BBOAA B 3KCrnyatauumio, B 14 mecsueB C BEPOATHOCTbIO COObITUS

0,8. Npu aTOM BCe ocTarnbHble 3aaepXkvn byayT NpoXoanTb Ha ee OoHe.
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Tabnuua 12.9. CpaBHeHVMe nNpoAdOIHKUTENBHOCTU 3TanoB BBoOAA

aHepro6n0|<a no onTMMMNCTU4ECKOMY U NECCUMMUCTNHECKOMY BapunaHTam

B 3Kcnnyarauuto

=

X O : x |
MOO | CIO [N’ nTO|Pesusus g 5 %% E g% s csz.?é T Ntoro

i) c9o|lorTwm| =

$e 855885 g2¢

2 |983| 355 28¢B

o o s = é)[ TR C
OnuntenbHocTb | 297 20 72 88 46 150 56 30 759
oTarnos no|1 (9,9 | (0,7) | (24) | (29 (1,5) (5) (1.9) (1) (25)
rpacouky,
CYTKu (Mec.)

OnTumMmncTUYeckas oueHkKa
YBenuyeHune 150 5 30 28 16 67 19 15 330
ANWTENbHOCTW | (5) | (0,2) | (1) (0,9) 05) | (22) | (0.6) 0,5 | (11)
3TanoB, CYTKM
(mec.)
Bcero 447 25 102 116 62 217 75 45 1089
ANUTENbHOCTL | (14,9)| (0,8) | (3,4) (3,9) (2,2) (7,2) (2,5) (1,5) (36)
3TanoB, CYTKU
(mec.)
NMeccnmucTnyeckasa oueHkKa

YBenuyeHue 229 8 47 44 19 104 30 23 504
AnuteneHoctv | (7,6) | (0,3) | (1,6) | (1,9) 0.6) | (35 1) 08 | (17
3TanoB, CYTKK
(mec.)
Bcero 526 28 119 132 65 254 86 53 1263
ANWTENbHOCTL | (17,5) | (0,9) | (4.0) (4,4) (2,2) (8,5) (2,9) (1,8) (42)
3TanoB, CYyTKK
(mec.)
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Jlekuma 13. UHxeHepHaa noaaepxKka BBoAa B IKCNnyaTauuio u

aKcnnyaTauum

13.1. lpoeKTHble orpaHNYeHUs U y4YeT LIMKNOB HarpyxeHmsa obopyaoBaHus PY

Mpy NPOEKTHLIX YCIOBMAX 3KCNyaTaunum ogHUM U3 rMaBHbIX (DakTopoB, onpeaensoLwmnx
TEMN ncuepnaHusi pecypca, SABnsTCA LUKINbl TEPMOMEXAHNYECKOIO Harpy>KeHMs1 KOHCTPYKLMK.
KonnyecTBo 1 xapakrep LMKIIOB TEPMOMEXAHUYECKOTO HArpy>XeHus SBNATCS MEPON pecypca
ANA Taknx 9NeMeHTOB, Kak cocyabl 1 Tpybonposodbl AaeneHuns ASC.

B npoektax ASC npoBOoANTCSA aHaNn3 HaKOMIEHUS LUKITMYECKUX NOBPEXOEHWI Y3II0B U
aneMeHToB PY B pasnnyHbiX pexumax HOpMasnbHOW 3JKCMMyaTauMm N OXunaaemblX pexumax
HapyLleHNs HOpPManbHOW 3SKCMMyaTauMM U MPOEKTHbIX aBapusiXx M, UCXOAS M3 Ha3HA4YEeHHOro
CpoKa cnyxbbl pacyeTaMmy NPOYHOCTM ODOCHOBBLIBAETCS NMPeneribHO OOMYCTUMOE KOJTIMYECTBO
3TUX PEXMMOB, KOTOPOE BBOOUTCS B TEXHONOIMYECKUI pernameHT akcnnyartauum PY.

B npouecce akcnnyataumm aHeprobnoka OOSMKHbI YYUTbIBATbCS U PErmcTpupoBaTbCs
BCE UMKNbl HarpyxeHnst obopygoBaHunst PY npu HOpMarnbHOW 3KCnyaTauum, Npyu HapyLleHusaxX
HOpPManbHOW 3KchnyaTauuMu, a Takke LUMKNIbl aBapuiHbIX PEXMMOB, KOTOpble NUMUTUPYIOTCS
NPOEKTOM.

Ocoboe BHMUMaHWE pervcTpauun LMKNOB Harpy>XeHus OOSMKHO YAensTbCA B nepuos
BBOOA OHeprobrioka B 9KCnnyaTauuio, Tak Kak Havbomnbluee 4MCno BO3OENCTBMMA Ha
obopyaoBaHMe NPONCXOAMT B NEpPMo NyCKOHaNaao4HbIx paboT 1 ncnbiTaHun.

[na kaxgooro pexuma uchbiTaHUW  pas3paboTymkoM MpoekTa, nnbo 3aBOOOM-
nsrotosutenem obopynoBaHUa B COOTBETCTBUM C TpebOBaHUAMM COOTBETCTBYIOLLENO MPOEKTa
(3aBoackon AOKYMEHTaLMKN) yCTaHaBMMBAOTCA CBOM KPUTEPUM YCNELHOCTU, OrpaHnynBaroLme
AonycTuMble TemnepaTtypbl, nepenagpl, PasHOCTU TemnepaTyp, CKOPOCTM WX WU3MEHEHMS,
Hanuuve, napameTpbl W [OMNYCTUMOE KOMWYEeCTBO TeMnepaTypHbIX UWKIOB, AaBneHus u
nynbcauMm QaBfieHns, cTaTU4Yeckue W ANHAMUYECKME HamnpsbkeHuss u - gedhopmaumu,
BMOpOyCKOpeHns, nepemelleHms obopyaoBaHus, pacxodbl TENSIOHOCUTENS M OXNaXaatoLero
BO34yxa, MapaMeTpbl KaHanoB perynvpoBaHUs pPeakTUBHOCTW, HEWUTPOHHO-U3NYeCKne
XapaKTePUCTUKN, NPOOOIDKUTENBHOCTb PEXMMOB N HEKOTOPLIE APYrNe YCrOBUSI.

C uUenblo CHMKEHUSA LIMKIMYECKNX MOBPEXOEHUA Y3MOB U 3neMeHToB PY 1 akoHOMMK
pecypca npu nnaHMpoBaHuu paboT MO BBOAY B 3KCNnyaTtauumio CTpPeMATcs, Tam, rge a1o
BO3MOXHO, K MaKCMManbHOMY COBMELLEHUIO MWCMbiTaHui. Tak, abcontoTHoe 60nbLUMHCTBO
MCMNbITaHUI NO TEH30- U TepMoMeTpuposaHuto obopyaosaHus MUK, BbInonHseMbIx 06bI4HO B 56
pexmmax, COBMELLleHbl C MpoBeAEeHMEM  OpYrMX  HeobXxoaumbiX  ucnbiTaHun  PY.
Tennormgpaenuyeckme UCMObITaHMA peakTopa M 1-ro KoHTypa, Tpebylowme pexnmoB paboThbl
MUH B pasnuyHbIX coYeTaHUAX, Ha aTane «rmgpaBnnuyeckne UCnbiTaHnsa U NpoMbiBKa | KOHTYPA,
ropsyas obkatka PY» coBmellalTcss C U3MEpPEeHuaMM nynbcauuin paBneHus, Bubpaummn u

nepemMelLieHnii 06opyaoBaHNA PEaKTOPHOW YCTaHOBKW, TakkKe TPebYLIMX PeXuMoB paboThbl
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M’UH B pasnuuHbIX COYeTaHMAX W, COOTBETCTBEHHO, BKIOYEHUR-oTKMoveHun [LH.
lMocrnepoBaTenbHOCTE PEXMMOB, PErUCTPUPYEMBIX MO MAporpaMMam [aHHbIX UCMbITaHUN,
paspabaTbiBaeTca W3 YCMNOBMS MWHMMAnNbHO OOCTUMXKMMOIO KONMYecTBa BKMIOYEHWI-
oTKrntodeHun MiH.

MpoekTHble NepexofHble PeXUMbl B YCNOBUSX HOPMasibHOW aKcnnyaTauun ogHO3HaYHO
XapaKkTepusylT LUMKIMYEeCKOe HarpyXeHue BCeX Harpyxaemblx anemeHtoB PY. VYuyert
KonuyecTBa LUMKNOB Harpy>XeHuUst OOCTaTOYHO BECTU MO MAEHTUMKaALMM ITUX MepexogHbIX
PEXMMOB, TO €CTb BECTU YYET NEePeXoaHbIX PEXUMOB.

B nepexogHbIX pexumax C HapylweHnem npenenoB W ycrioBMrA  HOPMasnbHOW
JKChnyaTtauMm M B aBapuiHbIX pexmmax, M3-3a pasfnyHblX HayarbHbIX YCNOBUMW WU NyTen
NpOTEKaHUA NepexofHbIX PEXMMOB, NPOCTasa MaeHTUMUKaUna NepexogHoro pexvma He MoXeT
AaTb OOHO3HAYHYKD OLEHKY HarpyXeHuss anemeHToB obopyagoBaHus PY. YueT uuknos
HarpyxeHus obopygosaHua PY B nepexogHbIX pexumax C HapylleHveM npegenos U yCrnosum
HOpManbHOW 3KcnfyaTauMm W B aBapuUMHbIX pexumax BeAeTcs  dKCnryaTauuoHHbIM
nepcoHanoMm ASC Kak y4eT 3TUX NepexofHbIX PEXUMOB, MMMUTUPYEMbIX MPOEKTOM Mcxoasa u3
KOHCEpBaTMBHbIX MPEANONIOKEHUN O HaUXyOLIMX YCMOBUSAX HarpyxeHuss obopynosaHus PY.
ToyHasa oueHka HarpyxeHusi anemeHToB obopyadoBaHus PY B aTUX pexmmax MoxeT ObiTb
BbINOSIHEHA TONbKO pacYeTHbIM aHanMM30M Ha OCHOBaHMW MOSHOW MHGOPMaUUK 06 M3MeHeHUn
TENNOTEXHUYECKNX WU ApYyrMx napameTpoB PY BO BpemMs nepexodHoro pexuma, BKo4as
AaHHble CUCTEM ANArHOCTUKM U ChieunanbHOro KOHTpons (Npyv nx Hanuuum). 3ta UHopmaums
AomkHa ObITb  OOKYMEeHTanbHO od)opMIieHa Kak MpUroXKeHWe K akTy paccrenoBaHus
HapyLleHNS W XPaHUTbCA Ha MPOTSKEHUM BCEro AarnbHenero Ccpoka aKchnnyaTauuu
3Heprobrioka, 40 BbiBOA4A aHeprobnoka ua akcnnyataumn. Takas nHgpopmauua Heobxogmma
npy NPoBEAEHUN OLLEHKN HAKOMMEHHbIX NOBPEXAEHMI U OCTAaTOYHOroO pecypca obopyaosaHus B
Cnyyae npeBbILEHUS YuCra PEXUMOB, MNPEAYCMOTPEHHbIX B OOOCHOBaAHUM MNPOYHOCTH
obopynoBaHua unu ero aNeMeHToB, uUnu B criydae 6onee XeCTKMX YCNoBUN UX NpOTeKaHud, a
TaKkke B Cryvyae HENpOEeKTHbIX PEeXUMMOB BO BpeEMsS MPOEKTHOrO Cpoka akcnnyatauun PY u
MoxeT ObITb WCMOMb30BaHa MNpW OLEHKE OCTaTOYHOro pecypca obopyaoBaHua Ans
000CHOBaHWSA NpOANeHnsa NPOEKTHOroO CpoKa akcnnyaTauum PY.

lMepeyeHb y4nTbIBAEMbIX MPOEKTHLIX PEXMMOB W NpeferibHo-A0NyCcTUMOe KONMM4ecTBO
LUMKMOB NS HUX NPUMEHUTENBbHO K Hanbonee COBPEMEHHOMY U3 BBEAEHHbIX B 3KCMfyaTaumio

aHeprobnoky ¢ PY B-428 npusegeH B Tabnuuax 13.1, 13.2, 13.3.
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Tabnuua 13.1. NepeyeHb NPOEKTHbLIX PEXMMOB 1 NPpoBepok obopyaoBaHust PY u npeaensHo-

Aonyctmmoe Konm4ectso LUKI10B Hopmaanoﬂ aKcnnyataunn

No HaumenoBanue pexxuma Koi-Bo
/i LUKJIOB
1 | Ileperpy3ka TomnuBa u obciyxuanue BKY 40
2 | YotHeHHe 000pyIOBaHMS:
2.1 | - nna peakropa (TiaBHBIM pa3béM M Bce (uiaHieBble coenuHeHHus BepxHero | 190
0J10KQ)
2.2 | - nns octansHOTO 0OOpymoBanus PY (Bce ¢umannessie coenuaenus va K/, 1T, 140
I'E CAQO3, 6apbotepe, I'lIH, a takxe ymmoraenus TOH K/ u T'E CAO3)
3 | UcnpiTanue 3amMTHON 000JI0YKH MO CIIEHUATbHBIM IporpaMMam:
3.1 | - ucmpITaHNE CIIPHUHKIIEPOB C BOJIOH 1
3.2 | - UcIbITaHKUE HA TUIOTHOCTh 40
3.3 | - ucmpITaHUE HA TPOYHOCTh 15
4.1 | 'mppaBnuyeckue UCHbITaHUS 1-ro KOHTYpa 40
4.2 | IIpoBepka 1-ro KOHTypa Ha MIOTHOCTb 190
5.1 | l'umpaBnuyeckue UCTIBITAHUS 2-TO KOHTYpa 40
5.2 | [IpoBepka 2-ro KOHTYpa Ha IJIOTHOCTh 140
6 | IIpoepka maccuBHOrO y31a CAQO3 ¢ mpoauBOM cpeiibl Ha peakTop 70
7 | OnpoboBaHKre UMITYJIbCHO-TIPEOXPAaHUTEIbHOTO YcTpoiicTBa K/I 200
8 | OnpoboBanue UMITYITBCHO-TIPEIOXPAHUTEIBHOTO yeTpoiicTBa [T 200
9 | 3amomHenue obopynoBanus PY paboueii cpemoit 190
10 | Pa3orpeB peakTopa U3 XOJIOJHOI'O COCTOSIHUS /10 TOPSIYEro COCTOSHUS:
10.1 | ITocne peMoHTa C pa3ymIOTHEHUEM 1-TO KOHTYypa 190
10.2 | be3 pa3ymioTHeHus 1-ro KOHTypa 40
11 | Ilyck peaxktopa (BbiBOg peakropa Ha MKY u mnepeBox peakrtopa Ha | 1670
DHEPTEeTUYECKUI YPOBEHH MOIIIHOCTH)
12 | Bxmrouenue I'IIH B cOOTBETCTBUY C periaMeHTOM 500
13 | IlnanoBoe otkmouenue I'IIH B cooTBeTCTBUU € peryiaMeHToM mocie cHuxkenus | 270
YPOBHSI MOIITHOCTH JI0 TPEOYEMBIX MPEEIOB
14 | Brirouenue Oaiirraca [1B/] 400
15 | [InaHOBBIE OCTAHOBBI 10 TOPSIYETO COCTOSHHUS JJIS  TOCIEAYIOLIETO 130
pPacXoJaKUBAHUS IO XOJIOJTHOTO COCTOSHHS
16 | IlognmepskaHue TOPSYETO COCTOSHHSI 5500
4acoB
17 | PacxonaxxuBaHue peakTopa OT TeMIlepaTypsl Topsdero cocrostaus g0 | 130

TEMIICPATYPhbI XOJIOAHOI'O0 COCTOAHUA
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18 | CraumoHapHblii peXuUM (C y4e€TOM H3MEHEHMs 4YacTOThl B CETH B MHTEpBaJe | Heorpa

49,0-50.5 T'r), B Tom umciie kosebanuss MontHocTH +1 % NHOM co ckopocThio 1 | HUYEH

% Nuom/c 2,5°
19 | Nsmenenne momnoctu Ha +10 % NuOM co ckopocThio 5 % Nuom/c

N3menenue momnocty Ha +10 % NuHOM 1000

N3menenune momuocty Ha -10 % NHoM 1000
20 | Usmenenue momuocty Ha 20 % NHOM

co ckopocthio 10% NHomM/MuH

N3menenune momrHocTH Ha +20 % NHOM 65

N3menenue momrHocty Ha -20 % NHOM 65
21 | Usmenenune momuoctu Ha +10 % NHOM

- Ha morHocTH 20 % NHoM 130

- Ha morHocTHd 50 % NuoM 65

- Ha morHocTHd 80 % NHOM 40
22 | CyTro4HOE peryarpoBaHNEe HArPy3KU 5600
23 | PerynmupoBaHue MOIIIHOCTH

VYeenumuenue moutaoct Ha 70 % NHOM:

- co ckopocthio 10 % NHOM/MUH 200

- co ckopocThio 6 % NHOM/MHH 300

VYmenbmenne morHocTH Ha 70 % NHOM:

- co ckopocTthio 10 % NHOM/MUH 200

- ¢o ckopocThio 6 % NHOM/MHUH 300

Veenmuenne momHocT Ha 40 % NHOM:

- co ckopocthio 10 % NHOM/MUH 650

- ¢o ckopocThio 6 % NHOM/MHH 1350

VYmenbmenne momrHocTH Ha 40 % NHOM:

- co ckopocTthio 10 % NHOM/MUH 650

- ¢o ckopocThio 6 % NHOM/MHUH 1350

Tabnuua 13.2. NepeyeHb NPOEKTHbLIX PEXMMOB U NpeaeribHO-A40NyCTUMOE KOSIMYECTBO LIMKIIOB

C HapyuweHunem HOpMaﬂbHOVI aKcnnyatauun

Ne HanmeHnoBanue pexuma Kon-Bo
/i LIUKJIOB
1 | Orxmouenue I'IIH: 300
1.1 | oTkirOYeHHWE OJHOTO, ABYX, Tpex u3 uerbipex I'I[H mpum momHOCTH peakTopa
6oiee 67%NHOM

1.2 | otkirouenue oxHoro, nBYX M3 Tpex ['TIH mpu MomrHOCTH peakTopa Ooiee 50%
NHoM (B paboTe ocTaroTcs 1Ba MpoTUBOMONIOKHBIX [ TIH)

1.3 | otkmrouenne omHoro, AByx u3 Tpex ['IIH mpu MomrHOCTH peakTopa Ooiee

40%NnoM (B paboTe ocTaroTcst 1Ba MpOTUBOMONOKHBIX ['T[H)
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oTkIroYeHue oanoro u3 AByx I'IIH npu momHoctu peaktopa 6onee 5%NHOM

2 | Heynaunsii myck I'TIH: 28
2.1 | ITyck ognoro I'lIH mpu Tpex paborarommx, pabota B TEYCHHWE TPEX MHUHYT U -
IOCJIE 3TOr'0 OCTaHOB
2.2 | Ilyck omnoro I''IH npu aByx paboTaronmx, pabota B Te€UEHHE TPEX MHUHYT H -
0CJI€ ATOTO OCTAHOB
3 | IloBblIeHHEe WM CHUYKEHUE YaCTOThI B CETH:
3.1 | - moBeimenue yactoTsl oT 50,5 I'm 1o 52 't 1o 5 munyT, HO Heboaee S00 MUHYT B 25
rox;
- CHIKeHHe 4acToThl oT 49 'y 10 48 'y 10 5 MuHYT HO He Oosnee 20 MUHYT B roJt
3.2 | - camkenue 9actotsl oT 48 't 1o 47 't 1o 1 MUHYTBI HO HE Oosiee 6 MUHYT B TOJT 20
3.3 | - camxkenue gactotsl oT 47 't 1o 46 'y 1o 10 ¢ 15
4 | ITomHoe obecrounBanne ADC 40
5 | Orxmoyenne TypOWHBI WM TeHepaTopa MpHU MOMIHOCTH peaktopa Ooiee 40%
NHOM:
5.1 | COpoc Harpy3ku TypOoreHepaTopa 10 Harpy3Ku COOCTBEHHBIX HYX]T 130
5.2 | COpoc Harpy3ku TypOUHBI 10 XOJIOCTOTO X0/1a 200
5.3 | OrxiroueHue TypOHHBI CTOIIOPHON apMaTypoit 130

6 | IloTeps HOpMaIbHOrO pacxoja MUTATENLHOW BOJBI, MPUBOAAIIAS K CHIKCHUIO

ypoBHs B I1I" ¢ BocctanoBineHueM ypoBHs ¢ nomoripio AIITOH

6.1 | Camxenne ypoBHs B [I[-1 menee LHOM-500 MM M BOCCTaHOBJICHHE YPOBHS C 10
nomoibsio AITOH

6.2 | Camxkenne ypoBHs Bo I1I'-2 mernee LromM-500 MM 1 BOCCTaHOBIICHHE YPOBHS C 10
nomoinbio ATIOH

6.3 | Cumxenue ypoBHs B III'-3 menee LHOM-500 MM M BOCCTaHOBJIEHHE YPOBHS C 10
nomoursio AITOH

6.4 | Camxenne ypoBHs B [1[-4 menee LHOM-500 MM M BOCCTaHOBJICHHE YpPOBHS C 10
nomoursio AITOH

7 | JIoxHBIN BIPBICK B KOMIIEHCATOP JaBJIeHUs ¢ Temmeparypoil Boasl 70 °C (ot 5
MOAMUTKY, JTMOO OT aBapUHOTO BIPHICKA Oopa)

8 Hapymienust B cucteme OOpHOTO PETyIMpPOBAaHUS U PETYIUPOBAaHUS 00BbEeMa WIIH 40
omuoOKa omepaTopa, UYTO YBEIHYMBAET OOBEM TEIJIOHOCHUTENS WM yMEHBIAeT
KOHIIEHTpaIio 6opa B 1-M KoHTYpe

9 | YBenmueHne pacxojia MATATEITLHON BOIBI:

9.1 | -u3-3a MOBPEXICHUS B CHCTEME PETYIHMPOBAHHS ITUTATEIEHON BOJIBI 120
9.2 | -u3-3a BKJIFOUCHHS PE3EPBHOTO HACOCA ITUTATEIHHOMN BOJIBI 15
10 | Jloxwsrii Bupeick "xomomnoi" Boasl ot AIIOH 40
10.1 | sIIT-1 10
10.2 | BIII-2 10
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10.3 | s I3 10
104 | s 14 10

11 | Cawxenue nasnenus B [1I° mernee 50 Kr/cm? BCJICJICTBHE HETIPABWIILHON paOOTHI 130
WM 0TKAa3a peryjstopa AaBjiIeHus mapa

12 | CpabarpiBanue A3, BKIIOYas JIOKHBIC, IPH MOIMHOCTH peakTopa Oomee 5% | 200
NHOM B pexxumax, He YITEHHBIX B Jpyrux nyHkrax Ilepeuns

13 | Jloxnoe cpabateiBanue Y113 npu moirHocTu peaktopa 6onee 5% NHom 50

14 | ITagenue omnoro OP CVY3 mpu TermmoBoit MomHoCcTH peaktopa oT 0,9Nmom 1o 150
Nuon (Nzon B 3aBUCMMOCTH OT KoJrmdecTBa padotarontux ['T[H)

15 | HenpenycmotrpenHoe otkpeiTue cOpocHoro kmanana [IIT (BPY-A) ¢ 2
MOCIIEAYIOIIUM HE3aKPBITHEM (JIJIs1 KQXKI0TO KJIalaHa)

16 | HenpegycmoTpeHHOE  OTKpBITHE  MpenoxpaHuTenbHoro kiamana [T ¢ 2
MOCIIEAYIONIEH HETTOCAIKOM (1 KaXKIO0Tro KilarmaHa)

17 | HenpenycmoTtpeHHoe oOTkpeiTHE OaiinacHoro kinanaHa Ttypounbsl (BPY-K) c 2
MOCJIEYIOLINM HE3aKPhITHEM (I KaXKI0TO KJlaraHa)

18 | CumxeHnue pacxoja mapa Ha TypOuHY (BCIEICTBHE HENpaBUIbHOM paborel wim | 130
0TKa3a peryysropa JaBJIeHHs apa)

19 | Jloxnoe 3akpeitue b30OK Ha merne ¢ pabortaromum [I[H mpu TtermoBoit 40
MOIITHOCTH peakTopa 6omee 5%

20 | Heperynmupyemsiit BoiBoa rpynnsl OP CY3 3 NOAKpUTHYECKOTO COCTOSHHUS WIIH 20
COCTOSIHMSL PEaKTOpa Ha MHHHMAIBHO KOHTPOJMPYEMOM YPOBHE MOIIHOCTH,
COIPOBOXKJIAEMBII CHHIKEHHEM NepHo/ia U3MEHEHHs T0TOKAa HeUTpoHOB MeHee 10
CEeKYH]T

21 | Heperynupyewmslii BeiBoz rpynnbsl OP CY3 Ha onpenieieHHOM ypOBHE MOLITHOCTH, 20
COIPOBOXKJAEMBIIl CHIDKEHHEM IepuojJa W3MEHEHHs MMOTOKa HEHTPOHOB MEHee
10 cexynn

22 | Manble Teuu u3 1-TO KOHTYypa, KOMIIEHCHpPYEMbIE CHCTEMOW HOpMaJbHOU 40
TIOJTITATKH

23 | HempenycmoTrpenHoe  cpabaThIBaHHE CHCTEMBI — aBapUHHOTO  OXJIKICHUS
AKTUBHOW 30HBI:

23.1 | - HempeyCMOTPEHHOE CpabaThIBaHUE CUCTEMbI aBAPUITHOTO BIPBHICKA BBICOKOTO 10
JTaBJICHUSI TIPH pacXOJakKMBaHUU (pa3orpese)

23.2 | - "HempexycMoTpeHHOe cpabarbiBanne emkocteii CAO3 mpH pacxollaKWBaHUH 10
(paszorpese)

23.3 | - HenpeayCMOTpeHHOE cpadaThbIBaHUE CHCTEMbI aBApHITHOTO BIIPHICKA O0opa 10

24 | Tllogmutka 1-ro KOHTYpa BOJOW C TeMIEpaTypoil, OTIMYAIOLIEHCS OT 69
TEMITEPaTyphI «XOJIOJHBIX» HUTOK NeTens Oosee, yeM Ha 60°C

25 | BHe3anHbli IIEpexo 1 Ha MOMIUTKY 1-T0 KOHTypa ¢ Temmeparypoii Boasl 60°C 14

26 | Ommbka oreparopa Ipu IMOJABICHUN KCEHOHOBBIX KoJieOaHUHl (TepeMerieHne 7

OP CVY3, BbBbIBatoliee MaKCUMaIbHO BO3MOXHYIO JehOpMaluio IO
SHEPrOBBIJCIICHNUS )
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Ta6nmu,a 13.3. I'Iepequb PEXNMOB U KOJTMYECTBO AONYCTUMbIX LUKINOB AJ14 NPOEKTHbIX aBapM|7|

Ne HanmenoBanue pexxuma Kou-Bo
n/m LIUKIIOB
1 | Masble Teun ¢ moTepel TEIIOHOCUTENS B PE3yibTaTe MPOEKTHBIX Pa3pblBOB 20
TpyOorpoBo0B 1-ro koHTypa ([dy <100 MM), HEKOMIIEHCUPYEMBIE CHCTEMOI
HOPMaJIbHOW MOJIUTKA
2 | bonpimme TewyM TEIJIOHOCHUTENS B pe3yiabTaTe paspbiBa TpyOompoBoma 1-ro 1
koHTypa (y > 100 mm. Brirowas paspeis I'TIT)
3 | Beiopoc OP CVY3 npu pa3pbiBe yexiia NpuBoJa 7
4 | MrHoBeHHO€ 3aKJIMHUBaHUE WM pa3pelB Baja ogHoro I'ITH 4
5 | Pa3peIB TpyOompoBoaa nutaTenbHoM Boabl [T 4
6 | CuexTp pa3pbiBa MaporpoBoia BHYTPH U BHE 3alIUTHON 000JI0UYKU 4
7 | Pa3pbIB r1aBHOTO MApOBOTO KOJUIEKTOPA 1
8 | Teup u3 mepBoro KoHTYpa Bo BTopoi B nmpeaenax [1I" (y < 100mm) 4
9 | Hoaxmouenue nemiu 6e3 MpeABAPUTENILHOTO CHUKEHHUS MOIIIHOCTH 4
10 | JloxxHOe BKJIIOYEHHE allTOPUTMa yIpaBJIeHUs aBapuen «reub u3 [ KoHTypa Bo 2- 10
1 KOHTYp»
11 | PaspeiB TpyOku I1I" ¢ mocneAyrOMIMM PACXOIaKUBAHUEM CO CKOPOCTBIO 60 °C/u 30
12 | HenpemycMoTpeHHOE OTKpBITHE TpenoxXpaHuTenbHoro kimamana KJ[ ¢ 3
MOCEAYIOIIEN HEMOCATKON

Tabnuubl conpoBOXAaTCA CneayroLwnMmn ONOMNHUTENbHBIMU YCIOBUSIMU:

1. CymmapHO€e 4uUCIo PEXUMOB C HapPYLLUEHUAMWN HOPMarbHbIX YCITOBUA 3KCNyaTaunm
He gormkHo npesbiwaTtb 300. CymmapHOe YnCno aBapUNHbBIX PEXMMOB He LOMMKHO NpeBbiwaTb
30.

2. [JonycTMmMoe KOnM4ecTBO LIMKITOB W YCIOBUSI Harpy>XeHusl, a Takke pecypc paboTtbl
TpybonpoBOAOB  BCMOMOratesnbHbIX ~ CUCTEM,  HEMOCPEACTBEHHO  MPUMbIKAOWMX K
TpybonpoBogam 1-ro KOHTypa OO BTOPOW 3anOpHOW apMatypbl, cyMTasd OT MecTa Bpe3ku B
NepBbI KOHTYpP, M MOBPEXOEHNE KOTOPbIX MOXET OblTb WMCXOOHbIM COObITMEM aBapuu,
COOTBETCTBYIOT LMKIIaM, YCNOBUAM Harpy>XeHns U pecypcy cooTBeTCTBYylowero obopyaosaHus
nepBOro KOHTypa.

3. 3a nepwuog skcnnyaTtauumn Ha pasorpeTbix [T gonyckaetca He 6onee 240 npoayBoOK
ypaBHUTEMbHbLIX COCya0B, He Bonee 240 NpoayBOK KaXa4onW UMMYbCHON NNMHUN O4HOKAMEpPHbIX
ypaBHUTENbHbLIX COCYA0B BOAON ¢ TeMnepatypou (164+4) °C.

4. KonnmyecTBO LMKNOB PE3KOro M3MeHeHns TemnepaTtypbl nuTaTensHon Bogbl ¢ 220°C

no 160°C 3a Becb pecypc He 6onee 300.
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5. B cnyyae aBapuMHOro pacxofnaxusaHus no otaensHon maructpanu B I moxeT
nogasaTtbcd Boga ¢ Temnepatypon ot 5°C go 40°C B TeveHme Bcero neproga pacxonaxmnBaHus
(He 6onee 70 pas 3a Becb nepuop akcnnyataumm, Bkntoyasa 10 LUMKIOB BOCCTAHOBIEHUSA YPOBHSA
B [I" BkntoyeHvem Al3OH).

6. [lMpopomkntenbHocTb paboTbl NUH B ycrnoBusix NPOEKTHOrO 3eMIEeTPACEHUsI - He
bonee OOHOM MWHYTbI, KOSIMYECTBO MNPOEKTHbIX 3EeMMETPSICEHUA Ha BeCb pecypc paboTbl
NogWNNHNKOB M YNNOTHEHUs1 Bana - He Oonee aByx. [locne makcumManbHOrO pacyeTHOro u
rocre NpoOeKTHOro 3eMrneTpsiceHns TpebyeTca peBn3nd Hacoca.

B cniyyae npeBbIlLEHUS YMCHA PEXMMOB, NPeayCMOTPEHHLIX B 000CHOBaHMN NPOYHOCTH
obopynoBaHusa Unu ero aNeMeHToB, Unu B criydae 6onee XeCTKMX YCNoBUIN X NPOTEKaHud, a
TakKe B CIyvyae HEMNPOEKTHbIX PEXNMOB, HeobGXOAMMO MPOBECTU OLEHKY HAaKOMIIEHHbIX
NMoBpeXOEeHUN W OCTaTOMHOro pecypca obopygoBaHud. [aHHble C XapakTepucTUKamu
HEMPOEKTHbLIX PEXUMOB [OOSMKHbl XpaHuUTbca Ha AC [0 OKOHYaHUS MNpPOBEAEHUA OLEHOK
OCTaTOYHOro pecypca. JkchiyaTauust MOXET ObiTb NpoOoShKeHa npu  Hanuuammn y
aKcnyaTupytoLlen opraHusaumm 060CHOBbIBAOLLETO aHanuaa, COrnacoBaHHOro
pa3paboTtymnkom npoekta PY, Hay4yHbIM pykoBoguTenem npoekta AC n pa3paboTynkom npoekra
AC c obecneyeHnem Bcex TpeboBaHMIA NO SOEPHOW, pPagnaALMOHHON U  TEXHUYECKOW

©esonacHocTw.

13.2. UcnbiTaHUA U pecypc y3roB U 3/IEMEHTOB PeakTOPHOMN YCTaHOBKU

|/|CI'IbITaHI/1$|, BbIMOJIHAEMbIE B nNepnod BBOAa B 3KCnsliyatauuno, BHOCAT 3aMeTHbIN BKInag
B CHWXEHME OcCTaTOYHOro pecypca obopyaoBaHusi. OCOBGEHHO 3TO OTHOCUMTCA K pexumMam
I/ICI'IbITaHI/II7I, COOTBETCTBYHOLLM HapyLeHnAam HOpPMarbHbIX yCJ'IOBVII;I KCnnyataunn:
OTKIIOYEHUAM  pasnuyHoro obopyaoBaHus, cbpocam MowHocTH, obectounBaHuio [LH,
nofHOMYy obecTouymBaHuUO 3Hepr06n0|<a n 1.0 |_|pl/l COOTBETCTBMU pPEIYINbTATOB MCNbITaHNN
MNPOEKTHbIM KpUTEpUAM YyCnewHOCTn U OTCYTCTBUU HeOGXO,EI,I/IMOCTM NOBTOpPEHnA ncnbITaHUN
Bblpa6OTKa NPOEKTHOro pecypca He npesbillaeT AOoNnyCTUMbIX BENNYMH, a HaKonreHHada npu
NCNbITaHNAX NOBPEXOAEMOCTb 060py,EI,OBaHI/IF| ABNAETCA Hen3bexHomn I'IJ'IaTOI7I, y‘-WITbIBaeMOVI
NPy NPOEKTHOM 06OCHOBaHMN NPOYHOCTW.

NMomummo 9TOro, HaTypHbleé WUCNblTaHNA B nepmoa BBOAA B J3Kcnnyatauukto MOryt
nponcxoanTb B YCNOBUAX HaNMM4nAa HeOOCTaTKOB KOHCTPYKUMM U MOHTaXa, BblABNAEMbIX Ha
3TON cTagunn, HeaoCTaTKoB J3Kcnyatauun, CBA3aHHbIX C HeOTpa6OTaHHOCTb}O HEKOTOpPbIX
pexunmoB, BO3MOXHOIo npegllecteytouero AnmMTeribHOro NpocToa U XxpaHeHus O60pyD,OBaHVIﬂ,
BNMnArOLWNMX Ha ero Hage>XHoCTb. 31n ycnosua MOryT Bbl3blBaTb HECOOTBETCTBME PE3YNbTAaTOB
NCMNbITaHN NPOEKTHbIM  KpUtepumam YycnewHoctTn wun npuBoaAnTb K  OOMNONTHUTENTbHOMY

noespexaeHnio  obopynooBaHMsl,  OTpaxalolemMycs Ha  ero  OCTaTOMHOM  pecypce.
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HeynoBneTBopuTenbHble  pe3ynbTaTtbl  MOFyT  Bbl3blBaTb  HEOOXOOAMMOCTb  MOBTOPHbIX
ncnbiTaHUA.

Kak nokasbiBaeT OMbIT MNyCKOHaNago4yHbIX paboT, Harpysku, UCNbITbiIBAEMbIE
obopynoBaHMeM B nepvof BBOA4a B 3KCMfyaTauuio, MOryT BHECTU CYyLLECTBEHHbI BKNag B
CHWXEeHWe ero octatoyHoro pecypca. oaToMy KOHTPOMb 3TUX HarpysoK Mpyv npoBeseHuu
nyCcKOHanaao4HbIX paboT nmeet ocoboe 3Ha4YeHmne (KONMYeCTBO M NapameTpbl rMapaBrnyecKmx
N NHEBMATUYECKNX UCNbITAHUI, KonudecTBo nyckos LH, TemnepaTtypHble BO3OenCcTBUS U T.4.).

C ppyron CTOpPOHbI, pAn NyCKOHanagouHbIX WUCMNbITAHUA U U3MEPEHUA HanpaBrieHbl
(BMpsiIMytO MNKU  KOCBEHHO) Ha o6OCHOBaHME pecypca o6opygoBaHMs MNyTeEM MNPOBEPKM
COOTBETCTBMSI YCNOBUI 3Kcnnyatauum obopynoBaHus PY npoekTHbiM TpeboBaHusm u, B
crny4ae BbISIBNEHUS HECOOTBETCTBUS 3TMM TPEeOOBaHUAM, YCTPAHEHUS] HEMPOEKTHLIX Harpy3ok
nyTeM KOPPEKTMPOBKN M COBEPLLUEHCTBOBAHMS YCNOBUIA aKcnnyataumn. K TakMm mcnbiTaHusm
MOXHO OTHECTU:

- UCMbITAHUSA Ha MPOYHOCTb U NSTIOTHOCTL;

- KOHTPOJ1b YCUIWIA 3aTsara Wwnunek pasbeMHbIX COeANHEHWUI;

- KOHTPOJSb BMOpaUMOHHOM HarpyxeHHocTn BKY n TLUT;

KOHTPOSlb TEPMOHAMPSDKEHHOTO  COCTOsIHMA obopyaoBaHust PY B pasnuuHbIX
CTaLMOHapHbIX, NepPexXoaHbIX N ANHAMNYECKUX peXnmax;

- Tennorngpasnuyeckne NcnbliTaHnst BEpxHero 6roka u WaxTHoro oobema peakropa;

- KOHTPONb TemMnepaTypHbIX NEPEMELLEHWN;

- KOHTPONb YCUNUIA NepemMeLLeHNsi opraHoB perynunposannsa CY3;

- KOHTPOSfb MNOBLICOTHOrO pacnpegeneHnsa TBC peaktopa M NPAMONMHENHOCTU
HanpasnsaLwmnx kaHanoe TBC.

MockonbKy MHTEHCMBHOCTb Harpy3ok Ha obopyaoBaHMe B Nepmoa UCNbITaHUI Ha aTanax
BBOJA 3Heprobnoka B 3KchfyaTaumio umeeT Hambonbllee 3HavyeHue, HaKomMneHHas 3a 3ToT
nepvog NOBPEXOAaeMOCTb KOHTPONMPYEMbIX Y3r10B MOXET CIYXWTb MokasaTefniemM KadecTsa
npoBegeHnsa MHP, kayectBa n 3HEKTUBHOCTU MPUHATBLIX B Mpouecce paboT pelleHuin no
oNTUMMU3aLMK YCNnoBui paboTbl 060pPyAOBaHMS.

O6Lwume TpeboBaHNA K pexxnmam 1 OnUTenbHOCTU UCNIbITAHUIA, BbIMOMHSAEMbIX NPY BBOAE
B 9KCMIyaTaLluMio TakoBbl: C OAHOM CTOPOHbI, Harpy3kn Ha obopyaoBaHue 1 BpeMsi NpoBeaeHNst
oTaenbHbiX onepauun NMHP gomkHbl 6bITb MO BO3MOXHOCTM MarnbIMW, TakK Kak 3TO NO3BONSAeT
cbepeyb pecypc obopynoBaHus aHeprobnoka ASC mn caenatb npouecc MNHP akoHOMWYHbIM. C
APYrov CTOPOHbI, ANga obecneveHns HagexHoCTM n 6e30nacHOCTM aKcnnyaTauumn aHeprobnoka
ASC Heobxogumo B npouecce [MHP wmcknounTb BO3MOXHOCTb OTKa3oB 06opyaoBaHMS,
npMBOOALWMX K nepexody 3Heprobnoka B ob6nactb peXuMoB C HapyLleHMEM HOpManbHOW
aKcnfyaTtaumMm n aBapuiHbIX PEXUMOB, ANS KOTOPbIX XapaKTepHbl Harpysku, 3HAYUMTENbHO
NPEeBOCXOAsLINE HOPMasbHbIE 3KCMnyaTauMoHHble. [03TOMy 3annaHMpoBaHHbIE UCMbITAHUA B

npouecce MNHP gormkHbl NnpegycMmaTpuBaTh U HarpyxxeHne obopyanoBaHus aHeprobrioka ASC o
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YPOBHEW, NPEBOCXOAAWMX  HOPMAarbHble  JKCNIlyaTauWoHHbIe. YPOBEHb  HarpyXeHus
onpegenseTcsa Ha OCHOBE npeabiayLlero onbiTa UCNonb3oBaHns aHeprobnokos AQC Takoro xe
Tvna. OcHOBHas Lenb npoueaypbl 3akntovaeTcsa B OOHapyXeHunm u ycTpaHeHun aedekToB
9N1EMEHTOB M Yy3noB 000OpyaoOBaHUA, KOTOPble MOryT MpMBECTM K OTKasaM B YCIOBUSAX
nocneaymroLen akcnnyataumm aHeprobnoka. YcTpaHeHue 3Tux AedeKTOB OCyLlecTBNAeTcs
NyTEM PEMOHTA UMM 3aMeHbl COOTBETCTBYIOLLMX 3N1EMEHTOB 060pYyA0BaHMS.

Kpome TOro, Heob6xogmMmo y4muTbiBaTb, YTO HaTypHble MUCMbITaHWS B MNepuon BBOAA B
aKCnyaTaumo MOryT MPOUCXOAUTDL B YCNOBUSIX HAaNMYNA HEAOCTATKOB KOHCTPYKLUMM U MOHTaXa,
BbISIBMISIEMbIX Ha 3TOW CTaauW, HeLOCTATKOB JKCMIyaTauumn, CBA3aHHbIX C HEOTPaboTaHHOCTLIO
HEKOTOPbIX PEXUMOB. OTW YCINOBUSA MOTYT Bbli3blBaTb HECOOTBETCTBME PE3yNbTaTOB UCMbITAHWUIA
NMPOEKTHbIM KPUTEPUSIM YCMELIHOCTM W NPUBOAUTbL K [OOMOSHUTENbHOMY MOBPEXOEHUI0
0bopyooBaHMs, OTpaXkalLlemMycsi Ha €ero OocTaTodHOM pecypce. HeymoeneTBopuTenbHbIE
pe3ynbTaTbl MOTyT Bbi3blBaTb HEOOXOAMMOCTb MOBTOPHbLIX WUCMbITAHUA M COOTBETCTBYHOLLENO
AOMONHUTENBHOIO HarpyxeHus obopygoBaHus.

B cuny TOro, 4to B nepuog BBOAA B 3KCMnyaTauui 4actoTa M MHTEHCUBHOCTb
BO3ENCTBUN Ha 000OpyadoOBaHWE MMEKT MakCMMarbHble 3HAYeHUs, UCMbITaHWS, BbIMONTHAEMbIE
B Nepuoa BBOAA B 3KCMyaTaluMio, BHOCST 3aMeTHbI BKMag B CHWXEHME OCTaTOYHOro pecypca
obopynoBaHunsi. OcCOBOEHHO 3TO OTHOCUTCA K pPeXMMaMm WUCMbITaHUA, COOTBETCTBYHOLLUM
HapyLWeHNAM HOpMarbHbIX YCNOBUIA JKCMyaTaummn: OTKITIOYEHNSM pasnnyHoro obopyaoBaHus,
cbpocam molLHocTK, obecTtounBaHuo NLH, nonHomy obecTounBaHuio aHeprobnoka u 1.4. MNpu
COOTBETCTBMM PE3YNbTaTOB WUCMNbITAHWIA MNPOEKTHbIM KPUTEPUAM YCMELIHOCTU U OTCYTCTBUU
HeobXoaMMOCTN MNOBTOPEHUSI MCMbITaHWUA BblpaboTka MPOEKTHOro pecypca He npeBblllaeT
AOMYCTUMbIX BENWYUH, a HaKoMfieHHas Mpu MCMbITaHUSX MOBPEXAAaeMoCTb 060pyaoBaHMS
ABNAETCS HeusbexHoW nnaTon, y4MTbiBaeMOW NpW MPOEKTHOM OOOCHOBAHWM MPOYHOCTMU.
YnoBasi Ha HEM3BEXHOCTb 3TOW NnaThl, PErMCTPaALMN MU YHETY LIMKIOB Harpy>KeHns Ha atanax
BBOJA B JKCnyaTauuio B OONbLUMHCTBE CriyyYaeB yaensieTcs HeAoCTaTouHOe BHUMAaHWE, yyeT
LIMKINOB BeAEeTCS HeYAOBNeTBOPUTENLHO.

Mpumensembin Ha AJ3C pyyHom cnocob permcTpauum peanu3oBaHHbIX PEXMMOB
Harpy>xeHnss obopyaoBaHUs SIBNSETCA HEYAOBNETBOPUTENBHBIM HE TOMbKO C TOYKU 3pPEHUs
TOYHOCTW onpefeneHnsa NOMyYeHHbIX Harpy3oK U noBpexaeHus obopyaoBaHMs, HO U MOXET
obnagaTtb CyLWeCTBEHHOW CTENeHbld HEQOCTOBEPHOCTU BCEeACTBME CYyObEeKTUBHbIX (PakTOpOB
OTHOLLEHUSA NepcoHana K npoLueccy perncrpauum, B TOM YUCIe YacTo U3-3a XKenaHus CKpbiTb
HegocTaTkM B 3KcnnyaTtaumm obopyaoBanHus. 3 npaktukn HabniogeHnn 3a npoueccom BBoaa B
3KCnfyaTaumio M3BECTHbI Cryyaun, Korga B npouecce rugpoucnbiTaHun obopygoBaHua PY
UMKNbl  HarpyXeHus HeOoAHOKpPaTHO MOBTOPSANUCH BCNEACTBME HeyaauyHOro YCTpaHeHus
npoTeveK, OOHAaKO TMAPOUCNbITAHMA YYUTbIBANMCb Kak OAWH UMKN. PacnpocTpaHeHHbIM
ABNSAETCS MpPUYMEHbLUEHME 4ucna noBTOPHbIX nyckoB [LJH. OObiMHO He perucTpupyroTcs

MPEBLILEHNST  OONYCTUMbIX  TemnepaTypHblX FPagWeHTOB  KOprnycHoro o6opyaoBaHus,
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TEPMOLMKINbI, BO3HMKalLWMe Bcrneactsne nepuogmdeckon noanutkm M npyu HepaboTtatowmx
perynartopax, nognutkn NI 4Yepe3 natpybok aBapuMHOW NUTaTENbHOM BOAbI, MPUMEHEHUsI
pexnma paboTbl perynatopa AaBreHUs B aBTOMATUYECKOM peXume npu  MOCTOSAHHO
BKMIOYEHHbIX «Bpy4YHyto» TOH K[, npyn KOTopom nponucxoadar nepuogudeckune snpbickv B KO. o
HaCTOSILLEro BPEMEHWN KOHTPOSb MNoBpexgaemMoctTn obopyaoBaHMs B Mepuop UCMbITaHWMM Ha
CTaavv BBOAA B 3KCMNIyaTauunio HOCUT Heobs3aTenbHbIA XapakTep.

CyLlLeCTBEHHbIM  pe3epBOM  MOBbILWIEHWS  OOCTOBEPHOCTUM WU TOYHOCTU  OLIEHKM
yCTarioCTHOM noBpexaaeMocTn obopyaoBaHuss PY saensetca paspaboTka u npuMMeHeHue
CpeacTB  OOBLEKTMBHOIO WMHCTPYMEHTaNbHOIO KOHTPONSA HAKOMIIEHHOW MOoBpex4aemMocTy
(BbIpaboTaHHoOro pecypca) obopygoBaHUs C UCMONb30BaHMEM HE TOSbKO LUTATHLIX MapamMeTpoB
3Heprobrioka, KOHTpONMpyembix npoekTHeiMn cuctemamm  KUMnA  (ACY TI), HO wn
AOMOMHUTENbHBLIX CPEACTB KOHTPOMNS KpuUTuMYeckux ysnoB PY, obecneumBaembix cuctemamm
nyckoHanagouHblx mamepeHun (CIMNHW) n npumeHsiembiMM B NoOcregHue rogbl CUCTEMaMM
aBTOMAaTM3MPOBAHHOIO KOHTponsa octatovHoro pecypca (CAKOP).OcobGeHHO 3TO OTHOCUTCA K
nepvody BBOAA B aKcnnyaTaumo. Kak nokasblBaeT ONbIT npoBedeHns paboT, Harpyskw,
ucnblTblBaeMble obopygoBaHveM B nepuod BBoa B 3KCNyaTauutlo, MOryT BHECTU
CYWeCTBEHHbI BKIag B CHWXKeHWe ero ocTtatodHoro pecypca. [lpn atom Heobxogumo
OTMETUTb, YTO NPUBEAEHHble AaHHble He MOrnu OblTb MOMy4YeHbl MyTEM BbILLEONUCAHHOMO
PYYHOIO KOHTPOMS peanu3oBaHHbIX PEXMMOB HarpyxeHus, a 6binm nonyyeHbl B pesynbTaTe
npumeHenus cpeactB CIMNHW. MNMoaTtomy BHeAPEHME MHCTPYMEHTANbHOIO KOHTPOSS Harpy3oK Ha
obopyaoBaHMe npu NpoBeAEHUN MyCKoHanagouHbIX paboT nmeet ocoboe 3HaveHue.

Haunbonee ycnewHo npenmyLlecTBa MHCTPYMEHTANbHOrO KOHTPOMsSl Harpy3ok MOryT
ObiTb peanu3oBaHbl B pe3ynbrate pas3paboTkm W BHeApPEeHMs MeToauK U CpeacTs
aBTOMaTM3aLMn KOHTPONs U 06paboTkM pe3ynbTaToB U3MEPEHW B COCTaBe NPOrpamMmHoO-
meToamyeckoro obecnevennss CIMNHU n CAKOP. lMomMMMO nOBbILLEHUS OOCTOBEPHOCTM U
TOYHOCTW OLIEHKM YCTanoCTHOM MOBPEXOaeMOCTN, aBTOMAaTM3auusa MOXET NO3BOSMUTb CHU3UTb
TpygosaTtpaTbl Ha 06paboTky pes3ynbTaToB WM3MEPEHMMA W MOBbLICUTb CKOPOCTb 06paboTku
BMNNOTb A0 obecneyeHnss Nonyd4eHs pesynbTaToB B pexume peanbHOro BpeMeHu B npouecce

MCMbITaHUN.

13.3. MeToAbI KOHTPONA NOBpPEXAAEMOCTU U OCTAaTOYHOrO pecypca npu BBoae B
aKcnnyaTtauuio U aKcnmnyatauum
PelleHne BonpocoB cTapeHns MeTanna v ynpasneHus pecypcHbIMU XapakTepucTukamm
obopynoBaHuns 1 TpybonpoBOOOB HEBO3MOXHO ©€3 3HaHWS KONMMYECTBEHHbIX XapaKTepUCTUK
HaKoMnMeHHoro noBpexageHnda metania no pasfimv4HbiIM MexaHu3MaM U MporHo3a mcyepnaHua

pecypca Ha fanbHenwylo akcnnyatauuio. Mpu pelleHnn 3agady 060CHOBAHWUA MPOYHOCTU
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obopynoBaHMs Ha 3Tanax aKcnnyaTauum HeobxoaMMo Y4yecTb pearnbHble HarpyskM Ha
obopynoBaHMe OT BCEX BO3MOXHbIX Harpyarlmx pakTopoB, a Takke Hanuuve HavanbHOM
AeEKTHOCTM, MaKCMMarnbHO WCMOoNb3ysi MPU 3TOM MNPOEKTHblE TennoruapaBnuyeckme u
NMPOYHOCTHblE pacyeTbl. OpgHako B npouecce akcnnyatauum PY peanbHoe HarpyxeHue
CYLLECTBEHHO OTNMYaAeTCs OT MPEeAnoriaraeMoro HarpyXeHus, NMpPUHSATOro Mnpu NpPOBEAEeHUM
MPOEKTHbIX PacYyeToB Ha MPOYHOCTb. MO3TOMYy BOMPOC HENPEPLIBHOTO KOHTPONS BEMMYMHbI
HaKOMNMNeHUsi NoBpeXaeHns meTannoMm obopyaoBaHusi U TpyGonposodoB PY no peanbHomy
Harpy>KeH1o 1 pearibHOMy COCTOSIHMIO MeTarna C OLEHKOW OCTaTOMHOro pecypca B npolecce
akcnnyataumm AJC  CTaHOBUTCSI OCHOBHbIM  3M1EMEHTOM  YMNpaBneHWsi  PecypCHbIMM

XapakTepucTmkamu.

Mporpammbl aKcnnyaTaLMOHHOIO KOHTPOJSISi HAKOMSIEHUs1 NOBPEXAEeHUN 3N1IeMEeHTOB
3Heprob6noKoB aTOMHbIX CTaHLUUMA

CornacHo ctaHpgapta OAO «KoHuepH PocaHeproatom» «YnpaBneHue pecypCHbIMU
XapaKTepucTukamm anemeHToB 3Heprobnokoe AC» CTO 1.1.1.01.007.0281-2010, ans
yrpaBneHnss pecypCcHbiMM  Xapaktepuctukamm obopygoBaHus u  TpybonposogoB PY
HeobXxoaNMO 3HaTb TEXHUYECKOEe COCTOSIHWME OObekTa, YMeTb AMarHOCTMPOBaTb €ro CtapeHune
MO BCEM BO3MOXHbIM MeXaHu3mam MOBpPEXAEeHUS U NPOrHO3MpoBaTb ero OCTaTOuYHbIN pecypc.
TexHunyeckoe coctosiHMe obopyaoBaHMsA onpeaensioT B TOM YMcre Ha OCHOBaHUWM NocneaHero
NpoBeaEeHHOro NepPUOANYECKOro HepaspyLUatoLLErO KOHTPOS.

Ha HacToawmn MOMEHT nepuoguvyHOCTb, MeToAabl U O06beM  KOHTpona B paboumnx
nporpammax Ha AJQC HasHa4dalwTcs, ucxogs M3 «TUNOBOW Mporpammbl 3KCMITyaTaumoHHOro
KOHTPONSA COCTOSIHUSE OCHOBHOrO MeTanna W CBapHbIX COoeauHeHu obopyaoBaHus W
TpybonpoBoAOB aTOMHbIX anekTpoctaHumn ¢ BBOP-1000» ATIM3-9-090A0 «KoHuepH
PocaHeproatom». MeToabl Hepaspyllarowero KOHTPOrs, WCNonb3yemble AN KOHTpons
AedeKkTHOCTM B 060pyaoBaHMK:

BU3YyarbHbIA, KanummnspHbIA U MarHMTonopowkoBbid KoHTponb (BK, KK wn MIIK) —
KOHTPOMb, MO3BOSISIIOLNA BbISBMATL MOBEPXHOCTHbIE TPELLMHbLI (MU OKONONOBEPXHOCTHbLIE),
nosiBreHne KOTopbiX MOXET ObITb BbI3BaHO Kak AedeKkTaMu N3roTOBMEHNS, Tak U HaKOMMeHnem
YyCTanoCTHOro nospexaeHus. [daHHble BuAbl KOHTPONs TpebyrT BO3MOXHOCTM JOCTyna K
KOHTpONUpyemMon noBepxHocTn obopyaoBaHus;

YyNbTPasBYKOBOW, pagunaunoHHbin KoHTponb (Y3K, PK) — KOHTponb MO3BOASOLWMIA
BbISIBNIATb AeEeKTbl B 30HAX, HEAOCTYMNHbIX A1 KOHTPOMS 1 B TOMWe MeTanna;

nameperHve mexaHunyeckux csomctB (MMC) — KOHTpOnb, NO3BONSOWNA ONpeaenuTb
yrnpoYHeHne MeTanna B Npouecce aKcniyaTaumm 1 OLEeHUTb OXpynynBaHue matepvana;

ynbTpassykoBas TonwmHomeTpusa (Y3T) — no3BONSET KOHTPONMPOBATb YTOHEHUE
CTEHOK obopyaoBaHus M TpybonpoBoOoB B pe3ynbTaTte 3pPO3NOHHO-KOPPO3UMOHHOIO M3HOCa
(SKW);
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BMXPETOKOBbIN KOHTponb (BTK) — KOHTpOnb, nNO3BONSAKOWWA OUEHUTb HeXBaTKy
matepuana u npuMmeHsieMbi Ans TennoobMeHHbIX TPYBOK naporeHepaTopos.;

[MpoBeAeHHbIN  HepaspyllalwWwmn  KOHTPONb  MOXET BbISBNATb  BO3HUKHOBEHWE
NOBPEXOEHUA MO PasNNUYHbLIM MeXaHu3mMaMm paspyLUeHns NyTeM BbiSBNeHNs e eKToB:

— yCTarnocCTHOe MNoBpexXAeHne 1 3apoXxaeHne TPELLMH B pe3ynbTaTe ero HakonreHus B
npolecce aKcnnyaTauuu;

— YCTanoCTHbI POCT HavanbHOM [AedeKTHOCTM B Hannaeke (pybawke) u
NMPOHWKHOBEHWE TEMIOHOCUTENSA K KOPPO3MOHHOHECTONKUM MaTepuanam;

— XpYynKoe paspyLUeHne B YCNOBUAX HANM4unsa HayanbHOW AedEKTHOCTH, BbISBNIEHHOW B
npouecce HepaspyLlaoLero KOHTPOms U He OTPEMOHTUPOBaHHOM B NPOLIECCe 3KCnnyaTaumu,

— 3apoxgeHve HavanbHONW [AedeKTHOCTM MO MexXaHu3My pacTpeckMBaHus Mo
HanpsKeHneM B YCNOBUAX KOPPO3MOHHOW cpebl;

— OXpyn4yvMBaHWe maTepuara cBapHbIX COeANHEHUI B NpoLuecce aKcnnyaTaumu,

— OPO3NOHHO-KOPPO3NOHHBIN U3HOC MeTanna B YCNoBUAX KOPPO3MOHHOW Cpebl.

Kaxgbih MmexaHu3m paspylleHus peanu3yeTcs B ornpeferieHHbIX HavarnbHbIX YCNoBUAX
W yCcrnoBMAX 3KcnnyaTauuu, YTO MO3BONSeT BEeCTU [MarHOCTUPOBAHWE  HaKOMNeHWsi
NoBpeXOeHUs B npouecce akcnnyaTauum, a MerLmecss HopMaTUBHbIE JOKYMEHTbI MO3BONAT
paccynTbiBaTb KONMMYECTBEHHOE HAKOMMEeHUe MoBpeXAeHUs N OLeHnBaTb OCTaTOYHbIA pecypc.
MeToabl AMarHOCTUKM NO3BONSIOT yBENUYMBATL NEpUoa Mexay HepaspyLuatoLwmMMm KOHTPOISMM
M ymeHblwaTb WX obbembl. B cBOW oyepedb AONA BO3MOXHOCTW AMArHOCTUPOBAaHWS
OCTaTOMHOro  pecypca HeobxooumMO  npuMeHeHue Bonee  COBPEMEHHbIX  MEeTOAO0B
HepaspyLalowero KoHTponsd. Takum obpasom, NpoBOAWUTCS 3amMeHa MeTOAOB KOHTPONs Ha
B6onee coBepLUEHHbIE N COBPEMEHHbIE MEeTOAbl C YBENUYEHUEeM MEXPEMOHTHbLIX MepuoaoB U
yMeHbLleHMEeM OOBLEMOB KOHTPONSA C MPUMEHEHMeM MeTOAOB [AMarHOCTUKM B KadecTBe
KOMMNEHCUPYHIOLLLEro MEePONPUATUS.

Ha ocHoBaHWM y4yeTa HaKOMMEHHOro YCTanoCTHOro noBpexaeHus MoryT 6biTb
onTuMmn3npoBaHbl 06bemsbl n nepnoanyHocTn BK n KK. B kavecTtBe kpuTepus ana ontumMusauum
HepaspyLlalLero KOHTponsa AofmkHa ObiTb BblbpaHa BenuuMHa HaKOMMEHHOro yCTanoCTHOro
noBpexXaeHns meTanna Hannasok WM pybalwek, HabpaHHOro 3a nepvod OT npeabiayLiero
HepaspyLlalLwero KOHTponss B 3Ton 30He. [lpu 3TOoM AomkHa ObiTb y4yTeHa cymmapHas
BEMMYMHA HaKOMMEHHOro YCTaNoCTHOrO MNOBPEXAEHMS C MOMEHTa Havana akcnnyatauuu
obopynoBaHus. Takum obpasom, NepnoanyHoOCTb 1 06 bEM KOHTPOMS ayCTEHUTHBLIX 3IEMEHTOB
obopynoBaHua PY npegnaraetcda nocTaBuUTb B 3aBMCUMMOCTb OT TEMMA POCTa HAaKOMMIEHHOro
YyCTarnoCTHOro MoBpeXAeHus W BenuuMHbl OocTaTovHOro pecypca. Ecnu npu pacdete
HaKOMMEHHOro YCTanoCTHOro noBpexaeHus, BbIOpaHHOrO MeTannom, He obecneynBaoTcs
KO3(pdMUMEHTBI 3anaca unm Benu4MHa HaKomnmeHHoro NoBpPeXaeHUs NnpesbIlaeT Ha3HayYeHHYo

KpuTudeckyto (aT > aK) wnu npupocT HaKoNfEHHOro NOBPEXAEHUSA C YYETOM CPOKa Cry>XObl
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NPUBOANT K NPEBLILLEHNIO HOPMATUBHOW BENUYUHLI [a]=1, cnegyeT BbIMOMHUTL aHanu3 nNpuyuH
NOBbILLIEHHOrO HAKOMMEHWS NOBPEXAEHUS U YCTPAHUTb MOBbLILLEHHbIN Harpy>xatoLLmin akTop.

PeMOHT He3HaunTenbHOW [OedEeKTHOCTU B CBapHbIX COeAuHeHMsX TpybonpoBoaoB
ABNAETCS TEXHOSNOMMYECKN CMOXHbIM, LOPOrocTosWMM MeponpuateMm u 6e3 rapaHtum ero
YCMELHOro BbINOSHEHUSA, XOTa TpybonpoBoa MoxeT NnpopaboTaTh NPOEKTHbIV CPOK CNYxObl 6e3
nposedeHnsa peMoHTa. B kadecTBe KOMNEHCUPYIOLLEro MePONPUATUS MOXHO NMPUMEHUTb METOo[,
pacyeTHOW OUEHKM noapacTaHus HadanbHOW AeeKTHOCTWU, YTO MNO3BOMUT ONTUMU3UPOBATb
NepuoaMYECKNA HepaspyLUaloLWMn KOHTPOSb AaHHbIX CBapHbIX coeauHeHwun. B 6a3y gaHHbIX
3aHOCATCHA reoMeTpus TpybonpoBoAoB, NMHENHbIE pa3Mepbl AedeKToB (rMybuHa 1 AnmMHa) u nx
rnybuHa 3aneraHus. [JaHHbI MeTod MOo3BONseT ONTUMU3NPOBaTb OOBLEMbI U NEPUOANYHOCTb
Y3K n PK B ycrnoBusix Ha4yanbHoOM AeeKTHOCTU AN KOHKPETHOro CBapHOro coeanHenuns. Ecnu
YCTarnoCTHbIN POCT AedekTa ¢ y4eTOM CpoKa CnyObl NPUBOAWT K MPEBbILUEHUIO AOMYCTUMbIX
pa3mepoB AedekToB, HEOOXOANMMO MPOBECTM AOMOSNTHUTENbHBIN HepaspyLUaloLWnA KOHTPONb
AAHHOrO 3rieMeHTa C Lenbio YTOYHEHUST pearnbHbIX pa3mepoB AedEKTOB.

MeToabl pacyeTa BepOSATHOCTM paspyLleHUst B YCNOBUSX HadanbHOM OedeKTHOCTU
Nno3BONAT ONTUMKU3NpoBaTb 06beMbl 1 neprnoanyvHocTb Y3K, PK n BTK B ycrnoBusix Ha4anbHoOM
0edEeKTHOCTH, UMeoLLEN AOCTAaTOYHYIO CTaTUCTUKY.

MpoBeaeHne Y3K cBapHbIX LWBOB TpyboNpoBOAOB aBTOMAaTM3MPOBAHHOW CUCTEMOW C
NPOCTPaHCTBEHHbIM OTOOpaXxkeHnem [edEeKTHOCTU MNO3BONseT MNoNnyyYnTb reomeTpuyeckue
XapaKTepuUCTUKN aedeKkToB M UCMOMb30BaTb UX AN MOMAyYeHUs TMCTOrpaMm pacnpeneneHus

HavanbHOM }J,ereKTHOCTVI N CoCTaBlieHUA beHKLI,I/II/l NMOTHOCTU BEPOATHOCTU pa3pyLUeHUA.

KoHTponb HanpsiXkeHUM M HaKoOMNNeHUs NoBpPeXAeHU MeToaaMu TepMo- U
TEeH30MeTpMpoOBaHUA

Mpn wncnonb3oBaHMM METOAOB TEPMO- UM TEH30METPUPOBaHUA AN KOHTPONs
HanpsbkeHnn B obopygoBaHum PY B nepvon BBOAA B 3KCNnyaTauuio C MUCMNONb30BaHWEM
cucTeMbl NyckoHanagoyHblx nameperun (CMHW) nposoamtca pydyHas obpaboTka pesynbTaTos,
pacyeT HarnpsKeHU B OTAENbHbIX PEXMMaxX U OLEHMBAEeTCA YPOBEHb HarpyXeHHOCTU JaHHOro
y3na. [laHHas npouenypa ABNAeTCS NPOAOCIHKUTENBbHON U TPYAOEMKON U He AaeT BO3MOXHOCTU
NpoBOAUTbL pacyeTbl MO BCEN WCTOPUM HarpyXeHwsi, a Mno3BoNseT TOMbKO BblAENUTb pPsf
HEeNpPOEeKTHbIX PEXUMOB, BHOCALLMX 3aMeTHbIN BKNag B NoBpexaeHne metanna obopyaoBaHus
n TpybonposodoB. [anee, nyTemM BHECEHUSI KOHCTPYKTUBHbLIX W3MEHEHWA Wnu U3MEHEHWUN
TEXHOIOrM4YEeCKOro pernameHTa aKcniyatauum HeobxoanMMo UCKNIOYUTL NPOXOXAEHWE AaHHbIX
PEXNMOB 1 n3bexaTb BO3MOXHOro paspyLueHns obopyaoBaHus n TpybonpoBoaos.

MNpoBeneHve TEH30OMETPMPOBAHKS B YCNOBUAX BbICOKMX TeMMepaTyp MeTanna u B 30Hax
KOHLEHTpaUMUM HanpsXeHU COMNPSHKEHO C CyLEeCTBEHHbIMU MOrpPeLHOCTAMU  U3MEpPEeHUN
HanpsbkeHun. MiamepeHne HanpskeHun B BOMbLUMHCTBE CryvyaeB NpeacTaBnseTcs BO3MOXHbIM

NpoOBOAUTb TOMbKO Ha HapPYXXHOW NOBEPXHOCTM obopygoBaHust u TpybornposogoB PY, uyto
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TpebyeT nepecyeTa HanpsKEHUn Ha Hambonee Harpy)XeHHble TOYKW, PACMONOXKEHHbIE BHYTPU
KOHCTPYKLMK, NyTEM pELUEHNsi 06paTHON 3aaun TENNONpPoBoAHOCTU. cnonb3oBaHme AaHHOro
metToaa 9MdPEKTMBHO 5nUlWb MPU  WUCCNeaoBaHUU MOBEAEHUS MNPOCTbIX MO reoMeTpun
KOHCTPYKLIMI, TaKMX Kak, Hanpumep, Tpybonposoap.

MpvMep aHanusa pesyrbTaToB U3MEPEHU TeMMepaTypbl Ha HapPYXXHOW MOBEPXHOCTU
AblxaTenbHoro TpyGonpoBoda B pexunmMe nepeteyvek TEMNOHOCUTENS C pelueHuem obpaTHo
3afayM TennonpoBOAHOCTU MpuBedeH Ha puc. 13.1. KoHeyHo, AaHHbI MeTon MOo3BONSIET C
onpeaeneHHON TOYHOCTbIO paccynTaTb HaMNPsHKeHUs1 B KOHCTPYKLMKU, OOHAKO €ro He4oCTaTKOM
ABMNAETCHA 3KCMEPTHbI aHann3 TEXHOMOMMYEeCcKoro pexmnMma u npuMeHeHMe MeToda KOHEYHbIX

ANeMEeHTOB O1A KaXXO0ro Harpyxarowlero cny4as.
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Puc. 13.1. NamepeHnst 1 aHann3 TepMOCUITOBOrO Harpy>KeHust AblxaTenbHoro Tpybonposoaa B
pexuMe nepeTeyek TENNOHOCUTENS:
Thap- UBMEHEHME TemnepaTypbl Ha HAPY>XHON NMOBEPXHOCTU Tpybonposoaa ( usmepeHwue);
Teu - N3MEHEHNE TeMnepaTypbl Ha BHYTPEHHEN NOBEPXHOCTU NO peLleHnto 00paTHOW 3agauu;
AT — nepenapg TemnepaTtypbl MO TOMNWUHE CTEHKM;
Go" U G, — 3aMepeHHble COOTBETCTBEHHO KOSbLIEBLIE U MPOAOSbHLIE HAMNPSXKEHUSI HA HAPYXKHOW
NMOBEPXHOCTW.

Tonbko C NPUMEHEHUEM WHCTPYMEHTanbHbIX aBTOMATU3MPOBAHHBLIX CUCTEM KOHTPOIS

NCTOPUN TEPMOCUITOBOIo HarpyxeHma n aBToMaTu3npoBaHHOIO KOHTPOIA OCTaTO4YHOIo pecypca
BO3MOXEH OOBEKTUBHBIN KOHTPOIIb UCTOpUM 3KCnnyaTauuu, NO3BOSISAOLLNIA I'IGpGI?ITVI oT
npe06nan,a+0Luero B HacCTodLlee BpeMA KOHTPOSA Mo CbaKTI/NeCKOMy COCTOAHUIO MeTanna K

KOHTPOJH0 OCTAaTOYHOro pecypca no HapaboTke M Npu 3TOM CHWU3WUTL TPyAo- M 40303aTpaTthl Ha
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KOHTPONb W TexHudeckoe oOOCnyxuBaHue, MOBbICUTb HAAEXHOCTb W 6e3onacHoCTb
akcnnyataummn ASC.

Cuctema aBTOMaTU3NPOBaHHOrO KOHTpons octatodHoro pecypca (CAKOP) Bnepsble
Obina paspabotaHa Bo BHUMADC ans sHeprobnoka Ne1 3anopoxckon AI3C. C nomollbto
cuctembl npousBoguncs cbop m obpaboTka AaHHbIX LWTATHbIX AATYMKOB [OABMNEHUS U
TemnepaTypbl OT KOpnyca peakrtopa, naporeHepaTopoB, koMmneHcaTtopa gasnenund, NyH v T
N Ha OCHOBE 3TMX NOKa3aHU NPOU3BOAUIIUCE:

- @aHanu3 ycTanocTu 1 OCTaTo4HOro pecypca;

- aHanu3 pocTa TPeLMNHOBUAHbLIX 4eEKTOB;

- aHanu3 BepOSTHOCTU BO3HUKHOBEHWS TeYEN UNu paspbiBOB.

PacuyeTbl HanpspkeHUn B CUCTEME OCYLLECTBASANINCL HA OCHOBE MPEANOSIOKEHUNA, YTO
Mexay napameTpamu SaBneHnsa 1 temnepaTypbl B 1-M KOHTYpe, 3aMepsieMbiMU MO NOKa3aHUSAM
LWTATHbIX AAaTYMKOB OABMEHUS U TeMnepaTtypbl, N HANPSXKEHUSIMU B KaXXOOW KOHKPETHOW TOYKe
aNeMeHTa KOHCTPYKLUMN CYLLECTBYET perpecCcroHHas 3aBUCMMOCTb HaMNpPsKeHWn OT napameTpoB

aKcnnyartaunun, nonyv4yaemasa no gaHHbIM TEH30OMETPUPOBAHUA:

dT (t
o, =A+Bp(t)+CT(t)+ Dﬁ, (13.2)
dr
roe  p(t)—naenenne TennoHocutensi, T(t)— TemnepaTypa TennoHocuTens B
oT (t)
3aBMCVMOCTU OT BPEMEHW, e CKOPOCTb M3MEHEHWUS TemnepaTypbl TEennoHOCUTENS,
A B,C,D — MNOCTOsHHblE KO3(PAULIMEHTHI, 3aBUCALUME OT KOHKPETHOW TOYKM 3reMeHTa

KOHCTPYKUMW W BuAa HanpsbkeHus (HopMarnbHOe, KacaTenbHOe, TaHreHuuanbHoe, OCeBOoe U
T.N.).

MNpu onpepeneHnn 3HadeHun koadpduumeHToB A B C,D vcnonb3oBanu pesynbrathl

aHanusa HanpsXeHHO-4edOPMUPOBAHHOINO COCTOSIHUSA, BbIMNOSIHEHHOTO Ha CTaAuMu NPOEKTHO-
KOHCTPYKTOPCKMX paboT, a Takke AaHHble HaTypHOro TEH30- U TEPMOMETPUPOBAHUSA 3NIEMEHTOB
1-ro KoHTYpa.

[na onpegeneHns HanpsXKeHUM OT CKOPOCTU M3MEHEHUSA TeMnepaTtypbl TennoHOCUTENs
OblN1 NpeanoXxeH noaxon, CBA3aHHbIA C OLIEHKOW CKOPOCTU M3MEHEeHUs Temnepatypbl. bBbinio
npeafioXeHo, YTO NPU CKOPOCTHAX U3MEHEHUS TeMnepaTtypbl TENOHOCUMTENSA BoNbLNX, Yem -
30°C/4  (oxnaxpeHue), n meHbwnx 4Yem 20°C/y (HarpeB), BnUSHWE TemnepaTypHbIX
HanpsP>KeHUn Ha HanpsPKeHHOe COCTOsHME ObbekTa NpeHebpeXxxMmo Marno, U NuLb Npu Bbixoae
3a 9TW npegernbl HEOOXOOMMO Y4YMTbIBaTb BKMNa4 TEPMOHaNpPskeHUn B obLuee HanpshkeHHoe

cocTosiHue obbekTa.

[ns nonyyeHusa KoaddpuUMeHTOB AB,C,D NpOV3BOAUIIN TEH30- U TEPMOMETPUPOBaHME,
a TaKkke n3mepeHvie JaBrneHns 1 TemnepaTtypbl TEMSOHOCUTENSA B KOHTYpE PeakTOPHOW YCTaHOBKM

B Xoaoe FOpFI‘-IeVI obkaTtkn B npouecce nyckoHanago4HbIX pa60T. |/|CI'IOJ'Ib3yF| noriy4eHHbIe B Xode
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obkaTkn npegBapuTeNbHbIE IKCNEPUMEHTanbHblEe AaHHble, METOAAaMW PErpecCUOHHOro aHanusa
onpegenanucb KoadpduumneHTtsl B oopmyrne (13.1). HargeHHble koadhduumeHTbl B AanbHenwem
NCMNONb30BanNmnCh s HAXOXKAEHUSA 3HAYEHWI HaNPSXKEHWI B NpoLiecce aKcnyaTaumu.

B kayecTBe BXOOHbIX JaHHbIX N3MEPSANUCh AaBneHne 1 Temnepatypa TeNNOHOCUTENS BO

BPEMEHM B YCINOBUSIX SKCMyaTauum, Ans aKkcTpeManbHbiX 3HadeHuid p(t) u T (t) Bbigensnuce

BpeMeHHI:;Ie MHTEpBalibl, B KOTOPbIX HaMpsxXeHud cyweCTBeHHO 3aBUCAT OT U3MEHeHUsA

Temnepatypbl. [anee no cgopmyne (13.1), 3Has koapuumeHTol A B, C, D, NofyyeHHble

npu obkaTke 0OOpyooOBaHMS, OMNPedensanucb 3HAYeHWs HamnpsbkeHui B npouecce
aKkcnnyaTtauuum.

3atemM No MakCcMMarbHbIM 3HAYEHWAM HanpsbkeHu B OOOPYAOBaHWM ONpeaensancb
3Ha4YMMble LMKNbl  TEPMOCUSIOBOrO  HarpyXeHuss W MNpuUMeHsancad MeTod  JIMHEWHOro
CYMMUPOBAHUS HAKOMJIEHHOrO YCTaNOCTHOro noBpexaeHusi. Conoctaensis MOfyYeHHbIe
3HAYEHNs1 BENUYMH TEPMOCUITOBOIO Harpy>XeHusi C KPWUBOW YyCTanocTum gnd maTtepuana
obbekTa, onpeaensncsa ocTaTouHbIN pecypc paboTbl 060pyaoBaHMS.

OcHOBHbIMKM HegocTaTkaMM 4aHHOIO NoAXo4a SIBMSIETCA cneaytoLlee:

o [lpegnoxeHHasa 3aBucumocTb (13.1) HanpspbkeHMA OT  CKOPOCTU  U3MEHEHMS
TemnepaTtypbl MOXET AoMyckaTb 3HAYUTENbHbIE MOrPELLIHOCTU B CIyyasiX HeCcTauMOHapHbIX
NMpoLUEeccoB C W3MEHSHOWMMNCA CKOPOCTAMU. HanpspkeHust B KOHCTPYKUMM 3aBUCAT OT
TemnepaTypHOro norns, peann3oBaHHOrO B MeTanfne KOHCTPYKUMW, TO eCTb OT WCTOpuM
Harpy>xeHusi, a Takke OT reOMETPUYECKUX XapakTePUCTUK KOHCTPYKLIMN U CBOMCTB MaTepuaros.
[encTBuTtenbHO, pacCMOTPUM HeCTauMOHapPHbIA Npouece pacxonaxusaHusa obopygosaHusa PY
co ckopocTbio —7200 °C/y, cooTBeTCTBYIOLEN pexnuMy oTkmouenus MUH. B MoMeHT BpemeHu

t, = 0 Temnepatypa pasHsanacs 320 °C, a yepes 20 cekyHa cTaHoBuTCs pasHoin t, = 280 °C,

nocne 4yero TemnepaTypa TeNNOHOCUTENs CTabunnsnpyeTcs, n CTaHOBUTCA NOCTOAHHOW. Toraa
B COOTBETCTBUM C cpopmynon (13.1) HanpspKeHnsa B MOMEHT t, 1 t, ByayT pasHbl DaTﬁ—Et), a
COOTBETCTBEHHO B KaXAbll MOMEHT BpemeHun, Gonblwe yem 20 cekyH, OyayT pasHbl O.
OyeBMAHO, 4YTO pelleHWe 3ajad, CBA3aHHbIX C M3MEHEHWsIMU CKOPOCTWU TernroHocuTens,
AaHHbIM  MEeTOAOM HEBO3MOXHO. Takke He paccMmaTpyMBaeTCA Hanuume HeCKONbKUX
TensoHocuTenen, Hanuune cTpaTudukaumm n nepemeLleHnin obopyaoBaHus.

MoaToMy amMnunpuyeckn nNpeanioxeHHas opmMmyrna ¢ ogHMM KO3IhDULNEHTOM HE MOXET
onucaTb BCK CMOXHOCTb TemnepaTypHbIX npoueccoB. Bce ato TpebyeT paspabotku
MEeTOANYECKON YaCTW OLEHKU HaMpsXKEHHOro COCTOSIHMS MO napameTpaM 3KcnnyaTauuw,
KoTopas nossonuna 6bl y4eCTb BCe HarpyxatLume aktopbl Ha obopyaosaHue PY.

e OnpegensaTb KOHCTaHTbl A B,C,DC MCMOMNb30BaHWEM METO4OB TeH30MeTpuu

CIMOXXHO W [O0poro. OCHOBHOE KONMYECTBO KOHTPOJIbHbIX TOYE€K pacrnoyio)keHO B 30HaX,

HEeOOCTYMHbIX AN TEH30MEeTpuM (Kak Ha BHYTPEHHEW MOBEPXHOCTW 06OopyaoBaHWsA, Tak U B
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TONwMHe mMeTanna), N03ToMy Heob6xoAMMO pellatb 0OpaTHYHO 3adady nepecyeTa HanpsXKeHUn
C Hapy)XHOM MOBEPXHOCTM B Hambomnee Harpy>XeHHyt TOYKYy, YTO MpW MOrpeLlHOCTAX mMeToaa
TEH30MEeTPUPOBaHNS caenaTtb KpamHe CrOXHO.

e [lpeanoXeHHbI MEeTo4 CpaBHEHMS MNOBPEXAEHMA nyTem noacyeta UMKIOB W
CpaBHEHWSI MX NO KPMBOW YCTaNoCTU SABMASIETCS HEQOCTATOYHO KOPPEKTHbIM, TaK KaK KaKabli
LMK HarpyxeHus pasnuyaetca no amnnutyge. Noatomy Heo6x0AMMO NpMMEHEHNE HageXHOro
MeToda cxemMaTusaumm LUMKIIOB HarpyXeHus v WHOMBMAOYanbHOro pacdeta HaKOMIeHHOro
YCTarnoCTHOro NOBPEXAEHUS OT KaXXA4O0ro Lukna.

N3BecTHa Takke nonbiTka pa3paboTku aBTOMaTU3NMPOBAHHOW CUCTEMbl KOHTPONSA W
yyeTa TEPMOLMKITOB Ha y3nax peaktopHou yctaHoBkM BBOP-1000 Ha ocHoBe 6a3bl 4aHHbLIX MO
BbINOSIHEHHLIM pacyeTaM NPOYHOCTM KOHTPONMpyeMbiX Hanbonee TepMOHaNpPsHKEHHbIX Y310B
A9 MakcmaribHO BO3MOXHOIO KONnM4ecTsa BapMaHTOB U3MEHEHUI TEMMOBbIX COCTOAHUN PY.

ABTOMaTU3NpOBaHHAss  cucTemMa  [JaHHOro  Buaa, paspabaTbiBaBliasca  Ans
HKOxxHoykpauHckon ASC, 6asnpoBanach Ha NnepcoHanbHOM KOMMbloTepe, cBsA3aHHOM ¢ ACY-TT1
3Heprobrioka. CurHanbl OT OaTyMKoB (CTaHOAPTHbIX TEPMOCOMPOTUBIIEHUN WM Tepmonap)
AOMKHbl 6bIn noctynatb B YBC aHeprobnoka, rge KoMMyTMpPOBaTbCS, OLMAPOBLIBATLCA U B
uncppoBon copme noctynaTb B KomnbikoTep. PaspaboTka npoekta NpuBS3KM CUCTEMbI K
KOHKPETHOMY 3Heproboky He npeacTaBnsna NpPUHUMNUanbHbIX TPYAHOCTEN.

BkntoyeHHass B nporpammHoe obecnedyeHve CUCTEMbl B KayecTBe BaXXHeEMLen
COCTaBHOM 4acTM 6asa [aHHbIX MO BbINOMHEHHBIM pacyeTam MPOYHOCTU coaepKana
pe3ynbTaTbl pacyeToB ANs OUCKPETHOro Habopa nepenagoB Temnepatyp U CKOPOCTEN MUX
N3MEHEHMA ONs1 KaXOoro yana. B pesynbTaTe ncnonb3oBasncs OUCKPETHbIN Habop pexnmos
Harpy>eHus ¢ NPUNMcaHHON UM pacyYeTHON BENMYNHOM NOBPEXAEHMS yana.

Mpn TakoM MCNONb30BaHWM TOTOBbLIX PACYETHbIX AaHHbIX obecneynmBaeTcsi SKOHOMMUS
MaLLUMHHOIO BpemeHn, obneryaetca paboTa CUCTEMbl B pPEXMME peanbHOro BpeMeHu u
rapaHTupyeTcs COOTBETCTBME MPUNUCHIBAEMbIX 3HAYEHUN MOBPEXAEHUSA Y3r0B pesynbTartam
MPOEKTHbIX pac4eToB NPOYHOCTH.

Cuctema cbopa n 06paboTtkm nHdopmauumn obecneymeana:

- HENpepbIBHYIO aBTOMAaTUYECKY0 perMcTpauunio TemnepaTypHbIX LUKIOB Ha naTpyodkax;

- HaKormneHne N xpaHeHue BCen perncTpupyemMmon nHopmMaumu;

- Bblga4vy nHopMaLummn no XenaHuio onepatopa Ha 3KpaH 1 Ha nevartb;

- OLIEHKY HaKOMMEHHOW OT TeMnepaTypHbIX LMKIOB NOBPEXAAEMOCTN KOHTPONMPYEMbIX
y3noB 3a nobon nepuog perncTpaumm;

- HaKomnmneHwe, XpaHeHWe W Bblgayy MO XXenaHuK ornepaTtopa Ha 3KpaH M Ha nevaTb
NHOpMaLMM O KONMYECTBE, BPEMEHW pPeErucTpauMm M pasmMaxe TemnepaTypHbIX LMKIOB,
3aperncTpmpoBaHHbIX 3a BECb Nepuog paboTbl CMCTEMbI, @ Takke 00 oLeHke NOBPeXaaeMoCTH

KaK OT KaKgoro n3 UMKnos, Tak U CyMMapHO OT BCEX 3aperncCTtpupoBaHHbIX.
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I'IpM BCEX MOJIOXKUTENbBHBIX KadecTBax AaHHOW CUCTEMblI OMEBUAHBLIM €€ HegOCTaTKOM
ABNAeTCA HEBO3MOXHOCTb OXBaTta BcCero MHOFOO6pa3I/IFI pexnmoB, peannsyemMbiX Ha

KOHerTHOVI peaKTopHoM yCTaHOBKEe, a TakKXe BOMNPOCbl aAeKBaTHOCTU BbIMOJTHEHHbIX pACHeTOB.

13.4. MeToaonorus KOHTPONSA OCTaTOYHOro pecypca o6opyaoBaHUA U
TpyGonpoBoAoOB peakTopHbIX ycTaHOBOK BBAP ¢ ncnonbsosaHvem
aBTomaTuanpoBaHHoun cuctembl (CAKOP)

B pesynbtaTte aHanusa npeabligywmx paspaboTok Obina  nocrtaeBneHa 3agaya
NpoBeAEeHNsT OnepaTMBHbLIX PacYeTHbIX OLIEHOK OCTaTovHOro pecypca obopyanosaHus PY c
BblJayen pekomeHaauunm no obbemam, mMeTogam M 30HAM NPOBEAEHUS HepaspyLuaroLlero
KOHTPONS C UCNONb30BaHWEM AMArHOCTMYECKOr0 MOHUTOPUHIa Harpyawwmx ¢akTopoB Ha
obopyaoBaHue. py 3TOM 3IKCNepuUMeEHTanbHble UCCNeaoBaHWs COCTOSHUA MeTanna B Buae
pe3ynbTaToB HepaspyLlaloLwero KOHTPONs AOMKHbI UCNOMb30BaTbCA Kak MogTBepXKaatowmue un
KOppeKkTupylowmne Ana NpUMEHSIEMbIX PaCYETHbIX KOHCepBaTMBHbIX cxeM. Bce pelueHus
AOMKHbI ObITb yBA3aHbl B €4MHYID CUCTEMY aBTOMAaTM3MPOBAHHOIO KOHTPOMS OCTaTOYMHOro
pecypca, noctasnsemyt Ha A3C, KoTopas [JOfkHa BeCTU NepuoauMYecKMid KOHTPOnb
OCTaTOMHOro pecypca 6e3 MNpuBMEYEHUST CMOXHBIX PACYETHbIX CXEM, WCMOMb3yeMbIX MNpwu
npoekTnpoBaHum PY. [Ina BO3MOXHOCTU UCMNOMb30BaHMS TaKOW CUCTEMbI HEO6X0aMMO co3aaTb
METOAMKY pacyeTa HamnpshKeHHOro CoCTOosiHMA obopyaoBaHust u TpybonposogoB PY no
napameTpamM HarpyXeHusl, a Takke onpeaeneHus napameTpoB HarpyXeHWst No MoKas3aHWsM
AaTYMKOB, YCTAHOBIIEHHbIX HA SHEProGoKe.

[Ons npeogoneHnss HegocTaTkOB nepBoHadanbHoro BapuaHTta CAKOP  6bina
pa3spaboTaHa cuctema CAKOP-M, BnepBble npumMeHeHHasi Ha 3Heprobrioke Ne1 PocToBckon
ASC. B nporpammHoe obecneyeHne cucTembl AOMOSHUTENbHO BBEOEH YYeT pearibHOro
nepemeLLeHnss obopynoBaHUsA 1-ro KOHTypa, M Hapsgy C OLEHKOW HaKOMMEHMS YCTanoCTHOro
NOBPEXOEHNSA UCNONb3YTCS KpUTepuarnbHble OLEHKM MeXaHu3Ma paspyLUueHUsl, CBA3aHHblE C
nogpactaHMeM [OedekToB W npefenbHbiX COCTOSAHUA No  kpuTepusaMm  «Tedb nepeq
paspyweHunem» (TT1P).

CAKOP-M npegHasHayeHa [Ons  KOHTPONSA  BLINOSIHEHWUS  YCMOBUMW  MPOYHOCTU
obopyaoBaHua 1 TpybonpoBOAOB B NpoLecce aKcnyaTauum no cneayowmm no3numnsm:

— KOHTPOMb YCTarloCTHOrO MNOBPEXAEHUS MeTanna Ha OCHOBE OnpeaeneHus
HanpAXeHHOro COCToAHNUA B KOHTPOJIbHbIX 30HaX No pearibHOMY TepMOCUITOBOMY HarpyeHuio,

— KOHTPOIb NpeaernbHbIX COCTOSHUIN MO KPUTEPUSIM BA3KON U XPYNKOW NPOYHOCTY;

— OLEHKa yCTanoCcTHOro pocta nMeroLlencst 4ePEKTHOCTM NO pearibHOMY Harpy>XeHuto,
BKITHO4asi NPOrHO3 ee pas3BUTUS;

— ONTMMU3aUUS HepaspyLLAKOLEro KOHTPOTIS.
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MocnepnoBaTenbHOCTL pacyeToB, npoBoaumbix CAKOP, npeactaBneHa Ha pUCYHke
13.2.

[Toka3aHusi JaTYNKOB TEPMOCUIIOBOIO KOHTPOJIA, Ucionb3yembix CAKOP

Hatuuku nepemenienust | Jlaturku CBPK Hatanku CAKOP Hatauxku ACY TII

iy

Harpyxaronue (GpakTopsl 11 pacdyeTa HalPsHKSHUMA

[lepememnienue Hurerpanbuble TemMneparypa BHyTpEHHEN JlaBnenue
natpyokos I'L[T na TEMIIEPATYPhI U ITOBEPXHOCTH TEIJIOHOCUTENS B
060py,Z[OBaHI/II/I TeMIICpaTypHBIC 060py,ZLOBaHI/I$I pa3Iu4YHbBIX 30HAX
MOMEHTBI

KOHTpOJIBHI)IC TOYKH U CCUCHUA Ha O60py,ZIOBaHI/II/I

KOHTpOJIbHBIC TOYKH C HANOOIIBIITHM CBapHble COeAuHeHust | SOHPI TIOBPEKICHHS

YCTAJIOCTHBIM TOBPEKICHHEM IO TIPOEKTY C HaYaJbHOM O OIIBITY

U B 30HAX CMEUIEHUS TEIIOHOCUTENEH 1e(EKTHOCTRIO SKCILTyaTaluu

CxeMaTH3anus [UKIOB HATPYKCHHUS

Hecsepuyrbie nmkisl |  HaGop cBepHYTBIX TlocsenoBarenbHOCTh HecsepuyTbie
[PHUBEIEHHBIX [MKJIOB PKBHBAJICHTHBIX LUKIIBI ST
HANPSHKEHUH e eekroB

p i nebexToB A

Pacuer YCTAJIOCTHOI'O HAKOINICHHOI'O ITOBPCKACHUA U YCTAJIOCTHOI'O POCTA I[G(I)GKTOB

VYcranoctHoe VYeranoctHoe Pa3meps! nepekroB  |OleHKa mogpacTaHus
HOBPEXkKIEHHE 110 HIOBPEXKICHHE 110 TI0CJIE TIOAPACTaHMs 10 | T10 HECBEPHYTHIM
CBEPHYTBHIM LIUKJIaM | HECBEPHYTBIM LIMKJIAM |  CBEPHYTHIM I[HKJIAM LMKJIaM

O11eHKa 0CTaTOYHOTO pecypca

Octarounslii pecype | OcraTounslii pecypc | Ocrarounslii pecypc no | OcTaTo4sslii pecype
M0 LMKJIMYECKOW | 1O KpUTEpUSM BA3KOM | KPUTEPHUSIM XPYIKOH C Y4ETOM KOPpO3UHU
IIPOYHOCTHU IIPOYHOCTH MIPOYHOCTHU

PucyHok 13.2. Mopsaok npoBeaeHnst OLEeHKM OCTaTOYHOro pecypca

MepeyeHb KpuTudecknx ysnos obopydoBaHuss m  Tpybonposogos PY, noanexawimx
KOHTPOINIO, OUEHKE W YnpaBfeHuUl pecypcoM, paspabaTtbiBaeTcs C Y4eTOM [aHHbIX O
TEXHUYECKOM COCTOSIHUKM 0BopynoBaHuda n TpybonpoBoaoB. B oCHOBY NepeyHs 3aknagbiBaroTcs
NMOBEPOYHbIE MPOEKTHbIE pPacyeThbl HA CTAaTUYECKYIO U LIMKINYECKYI0 NPOYHOCTb, HA OCHOBaHUK
KOTOpPbIX BblOMpaloTcs Hanbonee HarpyXeHHble y3rbl U KOHTPOSbHblE TOYKW. [JONOMHUTENbHO

BHOCSITCA CBapHble COEOMHEHUSA C umeloLllenca AedeKTHOCTbo, 0bHapyXeHHOM B npouecce
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npegaKkcnnyaTaumMoHHOro KoHTporns. Wcnonb3yetca uHdopMauns No BCEM BbISIBMEHHbIM 33
nepvog paboTbl OENCTBYHOLWNX 3HEprobrnokoB aAedektam, cryvyasm HapyLeHWA MNPOEeKTHbIX
TpeboBaHWi 1 yCroBuIN 3Kcnnyatauuun. B crnyyae BbisBNeHMS Kaknx-nnmbo MHbIX NOBpeXaaoLwmx
(PaKTopoB, [OOMMHUPYIOLIMX MEXaHU3MOB CTapeHuMsi M NpoLeccoB BbipaboTkM pecypca,
KOHTPOMb, OUEHKa, MpPOrHo3MpoBaHMEe W ynpaBneHue pPecypcHbIMU  XapakTepucTukamm
obopygoBaHnss n TpybonpoBOAOB MNPOBOAATCA C Y4ETOM BCEBO3MOXHbIX Chneunguyeckmx
noBspexgarLmnx gakTopoB, peanbHO NPoSBNAIOWNXCH B YCNOBUAX AeUCTBYOWen PY.

MepeyeHb LWTATHbIX OATYMKOB KOHTPOMSI TEPMOCWUIOBOrO COCTOSIHUSI 3Heprobnoka,
Heobxoanmbix ans pabotel CAKOP-M, cocTtaBnsertcs Ha OCHOBE aHanm3a MpOEKTHOM
AOKYMEHTaLMn C UCMNONb30BaAHMEM TEXHONOMMYeCckux cxem. [ns HOBbIX MPOEKTOB BBOASTCS
AOMOMHUTENbHbIE TEPMOMETPbI COMPOTUBMEHUS, KakK MOBEPXHOCTHbIE, TaK W MOrpyXHble,
KOTOPbIM NpuaaeTca CTaTyC LWTaTHbIX AATYMKOB. [Nga yxe aKcnnyaTupyembiX 3Heprobrnokos
MCNONb3YTCA AATYMKM KOCBEHHOIO BNUSAHMA (MONOXeHWe 3agBukek M obpaTHbIX KranaHos,
AAaTYMKOB Hamopa M pacxoga), 4TO AJenaet cuctemy 0Goree  9KOHOMUYHOM U
KOHKYPEHTOCMOCOOHOMN.

dyHKuMoHanbHas ctpykrypa CAKOP-M coctount 13 Tpex ypoBHeMN:

* TEXHUWYECKUX CpeacTB (WTaTHbIX OAaTYMKOB TEPMOCMUIIOBOrO KOHTPOMs, AaTyuKOB
KOHTpoONs nepemelleHmn, BubpoaaTtumkoB, cepeepa CAKOP, annapatypbl cbopa u nepepaym
WMHopMaL MK Mo Ux NokasaHuam Ha cepsep CAKOP);

* nporpammHoro obecneyeHna CAKOP (mogynu Bbibopa MHdopMaLmm No nokasaHUsiM
AaTYMKOB, pacyeTa npedesibHbIX COCTOsIHUIA, POPMUPOBaHMS NPOTOKONOB pacyeTa);

* MPOTOKOSIOB pe3ynbTaTOB PacYETOB HAKOMMEHHOrO YCTaNoOCTHOrO MNOBPEXOEHUS W
pa3BuUTUs AedeKkTHOCTI.

PeweHne 3agay oueHkn octatodHoro pecypca B CAKOP-M GasumpyeTtca Ha crnefytowmx
nogxogax:

e PacueT  KBasuMCTaTUYECKOW  COCTaBMAOWEN  HanpshkeHWn  npoBoguTca C
ncnonb3oBaHveM 6a3bl anMnPOKCUMUPYHOLLNX (DYHKLUMI ANA pacyeTa CTaTUYeCKUX HanpsKeHWn.
Pacuetr HanpsbkeHunn CAKOP-M npousBognT No Harpyxawwum akrtopam, KoTopble
paccyYNTbIBAOTCA MO MOKa3aHWsIM OAaTYMKOB TEPMOCMKITOBOrO KOHTPOMS (4aT4YMKOB AaBreHus,
TemnepaTypbl, pacxoga, nepemelleHun obopyaoBaHus). PyHKUMOHANbHbIE 3aBUCMMOCTU
HanpsbkeHWn OT napamMeTpoB  3KchfyaTtaumm paspabaTbiBalOTCA C  MCMOSNIb30BaHWEM
WHTerpanbHoro cooTHoweHus [Jioamens. B pacyeTte HanpspkeHUn yunTbIBAKOTCA HarpyxatoLmne
(PaKkTopbl OT BeCa, MOHTAXHbIX HaMpsPKeHWW, OaBreHWA MepBOro M BTOPOro KOHTYPOB,
TemnepaTypHoOn KomneHcauunm TpyOonpoBOLOB B YCMOBUAX pearibHOro nepemMeLleHms
obopyooBaHus W cTpaTudukauum TennoHocuTens, TepmoygapoB W Tepmonynbcauumn
TemnepaTypbl TENSIOHOCUTENS BO BCEX JKCMfyaTauMOHHbIX pexunmax. HanpspkeHus
paccyMThLIBaOTCA MO annpoKCMMUPYHOLLMM hopMynaM, KoTopble paspabaTtbiBaloTCsl MO AaHHbIM

MPOEKTHbIX pac4eToB O60py,EI,OBaHI/1$I Ha NPOYHOCTb.
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e PacueT gMHaMMyecKon cocTaBngaoLLen HanpsaXXeHnn NPoOBOAUTCH C UCNOSb30BaHNEM
6asbl annpPoKCUMMPYOLWMX (DYHKUMIN NS pacyeTa ANMHAMWYECKUX HanpsbkeHun. PacyeTHbin
aHanua ansa nonyyeHuns 6asbl annNPOKCUMMUPYIOLWMX YHKUMA ANA pacyeTa AMHAMUYECKUX
HanpsKkeHnn ocHoBbiBaeTca Ha [MaxyTtos H.A., OparyHos 1O.I"., ®ponos K.B. n gp. OuHamuka n
NPOYHOCTb BOAOBOAAHBLIX dHepreTuyeckux peaktopoB. M.: Hayka, 2004]. Ha ocHoBe gaHHOM
MeTOOAMKM Takke paspabaTtbiBaeTca nporpammHoe obecneyeHve pelueHus  3agaydn
onpegeneHns BUbpoHarpy>xkeHHoCcTn 060pyaoBaHNA NO NOKa3aHNAM BUOPALMOHHbBIX AAaTYMKOB.

e [Ina pacdeta HakonneHus ycrtanoctHoro noBpexaeHns CAKOP-M wucnonbayet
cnegyoLimne anropuTmbl:

— B KOHTPOSbHbIX TOYKaX HaMpsiKeHUs MpPUBOAATCH K OOHOW Havboree HarpyXeHHOW
nnowagke, Ans KOTOPOW NPOBOAUTCH pacyeT HaKOMMEHHOro YCTaNOCTHOrO MOBpPEXAeHUs B
CcoOTBEeTCTBMM C «Hopmamu pacyeTa Ha NpoYHOCTb 060pyaoBaHMA 1 TPyBoONpoBOAOB aTOMHbIX
3HepreTU4ECKNX yCTaHOBOKY;

— B KayecTBe anroputma cxemaTu3auuu LMKMAOB HarpyXeHusa ucnonb3yeTtcs “metopn
aoxas”, npusedeHHoln B [TOCT 25.101-83. «MeToabl cxemaTtusaumm criydarHbIX MPOLLECCOB
Harpy>XeHust 9fneMeHTOB MalluMH W KOHCTPYKUMA UM CTaTUCTUYECKOro npeacraBreHuns
pe3ynbTaToB»]. B COOTBETCTBMM C 3TUM METOOOM opraHu3dyeTca n Bedetcsa 6asa AaHHbIX Mo
HECBEPHYTbIM LMKIaM M HAKOMMEHHOMY YCTarioCTHOMY MOBPEXAEHMIO NO CBEPHYTbIM LiMKNam
Ha JaHHbLIN MOMEHT BPEMEHU B TEYEHNE CpoKa aKChyaTauuu,;

— B COOTBeTCTBUM C «HOopmamum pacyeTa Ha NPOYHOCTb...» NPU pacyeTe HaKOMMEHHOro
YyCTarloCTHOro MOBPEeXAEHUS OOMOMHUTENbHO YYNTbIBAOTCA BUOPOHANPSKEHMS, NOSTyYEHHbIe
13 MOAynsa pacyeTa AMHaMNYEeCKOW COCTaBMAoWEeNn HanpsXKeHUN.

e CAKOP-M BbINONHAET pacyeTHyl OLEHKYy MoApacTaHusa OedeKTOB NO pearibHOMY
HarpyXeHuto, rae B KayecTBe BXOOHbIX AaHHbIX MCNONb3yeT 6a3y AaHHbIX MO OBHapyXEeHHOW
AedekTHocTn. PacuyeT nogpactaHus 0edeKTHOCTU B CBapHbIX COEOMHEHUsIX MpOBOAUTCHA C
MCNoNb30BaHWEM ypaBHeHUs [1apurca 1 y4eToM KOppo3un.

e B kauyecTBe UCXOOHbIX AaHHbIX MCMONb3YOTCS CBOMCTBA MaTtepmanos, kKak no TY, Tak
W NONyyeHHble B Mpouecce  3JKCNNyaTauMOHHOrO KOHTpons MeTanna. basa gaHHbix no
cBoKvicTBamM MatepuanoB opMmpyeTcs no pesynbTatam criegyowmnx pador:

— aHanus JaHHbIX TEXHUYECKUX YCITOBUN;

— aHanus aKcrnepuMMeHTarnbHbIX AaHHbIX, MOMyYeHHbIX HAa 06pa3suax;

— aHanu3 6a3bl OaHHbIX NO  CBOWCTBAM  Martepuana no  pesynbTaTam
npegakcnnyaTaLuMoOHHOro 1 3KCnnyaTaLumMOHHOro KOHTPOnS;

— npoBedeHue JONOSTHUTENbHOIO U3MEPEHNSA pearibHbIX MeXaHUYeCKUX XapakTepucTumk
N OCTaTOYHbIX HANPSXXeHNn B COOTBETCTBUM C NPOrpamMmMon HepaspyLUatoLLero KOHTpPons.

e baza paHHbIX NO wumMmelowenca aedekTHocTM dopMupyeTca Mo pesynbTaTam

MMEILLIMXCA AaHHbIX M KOPPEKTUPYeTCs No pesynbTaTaM Hepaspyluakollero KoHTpons. B 6asy
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AaHHbIX 3aHOCATCS reomeTpusi TPyOONPOBOAOB U NMHENHbIE pa3mMepbl AedekToB (rnybuHa u
ANWHA), a Takke rnybrHa 3aneraHms Kaxaon 3 obHapy>KeHHbIX HECMITOLHOCTEMN.

e [lpoBepka KpuTepuMeEB YCTarOCTHOW MPOYHOCTU MNPOBOAMTCA B COOTBETCTBMM C
TpeboBaHMS MM HOPMATMBHOW OOKYMEHTaumMmM M mncnonb3yeT 6a3y OaHHbIX MO HAKOMNMEHHOMY
YyCTarloCTHOMY MOBPEXOEHUI0 Ha MOMEHT npoBeadeHus pacyveta. basa HakonneHus
YCTarloCTHOro NoBpexaeHns o6HOBSAETCA Npu NPOBEAEHUN O4epeaHOro pacyeTa.

e basa npegenbHbIX COCTOSIHUM MO KPUTEPUSAM XPYMKOM M BA3KOW MNPOYHOCTU
dopMmpyeTcsi Ha OCHOBaHuM paboT, BbINOMHAEMbIX MNpwv BHeapeHun koHuenuun TIMP n
NpoBOAUTCA B COOTBETCTBMM C «PyKOBOACTBOM MO MPUMEHEHUIO KOHuenuuu Be3onacHocTu
Teyb nepea paspyweHmem k Tpybonposogam ADY»(P-TIMP-01-99. PL 95 10547-99. M., 1999).
[aHHaa pabota BkovaeT B cebd BLIOOp MakCMMaribHOWM pacyeTHOW Harpys3km Mo BCeEMy
MEpPeYHI0 MPOEKTHbIX PEXUMOB M NPOBeAeHME KOHCEPBATUMBHOW OLEHKM HanpsbkeHUn oT
ABNEHWs cTpaTudmkauum No onbITy 3KCNAyaTaunm aHeprobrnokoB AaHHOMO NPOEKTa.

e [IpoToKONbl pacyeTa npefernbHbIX COCTOSHUW cogepXaT WHdopMauuio Mo
HaKOMMEHHOMY YCTarloCTHOMY MOBPEXAEHMIO, OLEHKM pa3mepoB AedeKkToB, 3amnacoB Mo
npeaenbHbIM COCTOAHMAM M OLEHKM OCTaTOYHOro pecypca.

MpeonoxeHns no onTMMM3auMM NporpamMMbl HepaspyLUaoLWEero KOHTPONSA CBapHbIX
COeaWHEeHUNn, B TOM 4uUCfe C WCNOMb3oBaHMEM aBTOMaTuanpoBaHHoOW cuctemon Y3K,
BbINOSIHAETCS Ha OCHOBE aHanu3a MakCMMarbHO Harpy>XeHHbIX MEeCT C Y4eTOM pearbHbiX
Harpy3ok, pe3ynbTaToB 3KCMiyaTauMOHHOrO KOHTPONS, aHanm3a aKTUYECKUX MeXaHU4eCKMX
CBOWCTB M AOCTYMNHOCTW ANS CPEACTB KOHTPOnS.

e (ObocHoBaHKue J0OCTaToO4YHOCTU nepuoanyHoOCTU obbemoB " MeToa0B
HepaspyLlaoLLEero KOHTPONS BbINOMHAETCA Ha OCHOBE:

— aHanusa TpeboBaHWA TUMNOBOW MHCTPYKLMW 3KCMyaTauMOHHOTO KOHTPONSA B 4YacTu
06bemMoB, METOAOB, NEPUOLANYHOCTU U T.N.;

— y4yeTa paKkTM4ecKoro obbema KOHTPOns;

— CpaBHEHMS LUTATHbIX M COBPEMEHHbIX METOLOB W CPEACTB KOHTPOMSA CBapHbIX
coeuHeHun obopyaosaHus 1 TpybonpoBoOaoB;

— aHanusa AoCTYMNHOCTU ANS KOHTPOMsSi aBTOMAaTU3MPOBaHHbIX YCTAHOBOK KOHTPOSS.

O6HoBneHne 6a3 faHHbIX NO CBOWCTBAM MartepuanoB, AedeKTHOCTU U NpedenbHbIM
COCTOSIHMSIM MPOBOAUTCS MO pe3ynbTaTaM HepaspyLlalowero KOHTPOMs, BbINOSIHEHHOIO Ha
aHeprobnoke B nepwuog MNrP.

OnbiTHas akcnnyaTtaums CAKOP-M, ycTaHOBNEHHOW Ha MepcoHanbHOM KOMMbOTepe
aBTOMaTM3MPOBaHHOMO paboyero MecTta CuUCTeMbl, NpoBOAMnacb Ha 3Heprobnoke Ne1
PoctoBsckon ADC ¢ Hosbpst 2001 ropga. C atoro BpemMeHu Obinn 3adUKCUPOBaHbI PEXUMBI,
cBsAi3aHHble C HapyweHnem paboTbl MBI, cpabatbiBaHmem A3, Henocagkon BPY-A, nyckom 13

ropsa4yero CoCtoAHUA U pacxonaxmsaHmem Ao XonoagHoro COCToAHUA. Mo pe3ynbTatam OrMbITHOM
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akcnnyataumm CAKOP-M cucteme p[aHa nonoxuTenbHaa oOueHKa, W cuctema 6Gbina
pekoMeHOOBaHa B MPOMBbILLMIEHHYIO SKCMnyaTaumio.

BHegpeHne paspabotaHHon cuctembl CAKOP pgns PY ¢ BBOP nossonsier
aBTOMaTM3MPOBAHO MPOBOAUTbL  OnepaTMBHOE MNPOrHO3MpoBaHME BbIpaboOTKM  pecypca
obopygoBaHuss 1 TpybonpoBOAOB MO pPas3fMyHbiM MexaHu3MaM MNOBPEXAEeHMs B npolecce
akcnnyataumm PY u Ha ero ocHoBe rotoBuTb Martepuanbl Ans obocHoBaHus 6GesonacHon
akcnnyataumm obopygosaHus PY:

— Mpu nepexofe Ha pPeXuMbl CYyTOYHOrO MaHEBPUPOBAHUS MOLLHOCTLIO (aBTOMaTU4eCKUn yveT
HaKOMMEHHOro yCTanoCTHOro NOBPEXAEHNS B PEXMMaxX U3MEHEHUSA MOLLHOCTW);

— npv nepexoge Ha akcnnyataumio ASC ¢ yBENMYEHHBIM MEXPEMOHTHBIM NMEPUOAOM;

— [ONS KOHTPOMSl HaMpsiKEHHOro COCTOSIHUS B MpOLiecCe 3KChnyaTauum B 30HAX BbISABIEHHbIX
noBpeXxaeHnn B TOM Yncne, 30HblI kapMaHa konnekropa IM1r;

— Npv NpoaneHun cpoka cnyxoel PY;

— NPV NPEBbILEHNUN NPOEKTHOIO KONMUYECTBA PEXMMOB, YCTAHOBMEHHOMO B TEXHOMOMMYECKOM
pernameHTe;

— npv 060CHOBaHMM OCTaTOYHOrO pecypca obopyaoBaHua PY B crnydae npoTekaHnst e QUHUYHOro
MO MPOEKTY U HEMPOEKTHOMO PEXMUMA;

— Ona  ONTUMM3auMM  SKCMNyaTauMOHHbIX PEXMMOB U BbiSBMEeHWs  HebnaronpusaTHbIX
Harpy>aroLmnx pakTopos.

PacuyétHas wmopenb. B cucteme «CAKOP-M» pacyeT HanpsbkeHuid npoBOAUTCA C
ncnonb3oBaHveM 6a3bl PYHKUMOHAmMbHbIX 3aBUCUMOCTEN HAMpPSPKEHUA OT  HarpyXaroLmx
dakTopoB. [log Harpyxawowumn aktopamn MNOHUMAKTCA [daBreHud, Temnepartypsbl,
TemnepaTypHble MOMEHTbI U NepeMeLLEHNs B pasnnyHbiX 30Hax PY, KoTopble MOXHO 3agaTh B
BMAE TPaHUYHbIX YCMOBMKW, MNOMHOCTBbI ONpeaendalwmx Tepmoynpyryto 3agady. [lpuHata
cnegywouwiasa pacdétHas Mofenb 3aBUCUMOCTU HampshKEHUA B KOHTPOSIbHbIX TOYKax oOT

napameTpoB COCTOsIHUA PY 1 oTAenbHbIX €€ Y3MnoB:

(6.)=D+A,-p, +SU,u;t)+BL, T, (t)+B2, My, ({)+B3, M, (t)+

+B4, -0, (t)+ I cbk(t—r)a(a#(r)dt (13.2)
t—tmax
k=1,..Kj=1..7; m=1,...,M; I=1,..,L
t

rae T,(t)=TO,, - Tw,(t)+ J. aT#i(T)TBOim(t—t)dt;

t—tmax

t
MXrTn(t):MOXim-TWi(t)+ I aTW—i(T)I\/IBOXim(t—r)dI; (13.3)

t—tmax,

¢ oTw, (1)

M, (t)=MO,, -Tw,(t)+ j

t—tmax

MBO, . (t—1)dt;
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34echb:

D, A, SU;, B, B2,B3, B4y, -onpegenatoLine Koo OULIMEHTDI;

P - AaBneHns pasfnnyHbIX KOHTYPOB;

Uj(t) — KOMNOHEHTLI BEKTOPa NepemeLLeHnii, naMepsieMble B HEKOTOPbIX TOYKaX;
Tm(t) — WHTerpanbHag TemnepaTypa cevyeHUs1 NPOTAKEHHbIX KOHCTPYKLUUI,

My (1), My (1) - TemMnepaTypHble MOMEHTbI CEYEHMS MPOTSKEHHbIX KOHCTPYKLIIA;

0, (t)- TemnepaTtypa TennoHocuUTENsl, OMbIBatoLLas y3ert;

oby (t) — 6asoBas yHKumna nHterpana [dioamensa ansa k-on TemnepaTtypbl, OMbIBaOLLEN
y3ern;

Tw; — TemnepaTtypbl TENSIOHOCUTENSA B OOHOM CEYEHUN Ha NPOTSKEHHBIX KOHCTPYKLUUAX
npu cTpaTuduKauumn TenNNOHOCUTENS;

t 1 At- Tekyllee BpeMs U XapaKkTepHoe BpeMsi BbIXOAa HanpshKeHUN Ha CTauMOHapHbIN
pexnm;

| - KONNMYECTBO y4aCTKOB C pasfnMYHbBIMKU TEMMepaTypamMn Ha OAHOM CEeYEHUN;

J - KONNYeCTBO KpaeBblX NepemeLleHnin TpybonpoBoaoB;

M - KONMYEeCTBO y4acCTKOB C pasfvMyHbIMK TeMnepaTypammn TeNNOHOCUTENS;

K - KonnyectBO MOBEPXHOCTEWN Yy3ra, OMbIBaeMbIX TEMNSIOHOCUTENEM C pPasfMyHbIMU
TemnepaTypamu;

Kak moxHO BunaeTb, popmyna (13.2) 3HauMTenbLHO YCOBEPLUEHCTBOBAHA MO CPaBHEHMIO
C BblpaxeHuem (13.1), NnpuHATEIM B nepBoHadansHom BapunaHte CAKOP.

[aHHaa dopmyna He ABNAETCA SMMNUPUYECKOW, a BbiBeAeHa M3 0obLMX ypaBHEHWUI
TEnmonpoBOAHOCTN U TepMOYNpyrocTu. MNpu 3TOM NokasaHo, KakMe AOoNyLWeHUa caenaHbl npu
NUHeapusauuun 3agay, U Kakme YacTHble 3a4avm HeobXo0aANMO peLLNTb AN NOMy4YeHUst Kaxgoro
n3 KoaPUUMEHTOB B (YHKLMOHAmNbBHbLIX 3aBMCUMOCTSIX HaNPsKeHUn OT HarpyxarwLwmnx
¢hakToOpOB M NpK pacyeTe HarpyxawLmx qakTopos.

B cnyyae HEBO3MOXHOCTU U3MEPEHUS KaKoro-nmbo HarpyxatoLero akropa, OH MoxeT
ObITb NONOXEH PaBHbLIM HYHO.

WHTerpan [Jioamens, BXOAALWMNA B CTPYKTYPY annpoKCUmMupytowen oyHKLnn, oTpaxaeT
N3MEHEHME B KOHTPOSIbHbIX TOYKaX TEPMMUYECKMX HAMPSPKEHUN NPU NEepexodHblX pexumax C
N3MeHeHMeM TemnepaTtypbl TennoHocutensa. 3Has 06as3oByld (YHKUMIO ONs  Kaxaown
KOHTPONbHOM TOYKW, C WUCMOMb30OBaHMEM WHTerpana [ioamena MOXHO MOMy4YnuTb 3HAYeHUs
HanpsPKeHW B 3TOM TOYKE Npu NtoBOM 3aKOHE M3MEHEHWNSI TeMnepaTypbl BO BpEMEHU.

Onpegensowme koadduumeHTol B dopmyrne (13.2) BbIUMCNAIOTCS CneayroLmnm
obpasom:

e [Ina onpegeneHus koHcTaHTbl D pelaeTca 3agaya onpegeneHns npuBeneHHbIX

HaNPSPKEHUI B KOHTPOSbHOM TOYKE OT BECOBBIX HArpy30K Npu Ha4YanbHo TemnepaType.
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e [Ina onpegeneHus KOHCTAHT A, pellaeTca 3ajadva onpegeneHna npueeaeHHbIX
HanNpsPKeHWA B KOHTPONbHOM TOYKE MPU 3a4aHHOM MNOOYEpPenHO KaXAblM M3 AaBfeHUA Ha
rpaHvuax, oMblBaeMblX TEMMOHOCUTENEM, U, OAHOBPEMEHHO, KpaeBbiM YCUMEM, BbI3BaHHbIM
9TMM OaBrfieHMEM.

e [Ina onpegeneHna koadpduumeHta B1,, 3agaetca eauHWMYHas WHTerpanbHas
Temnepatypa T,P(t) AnA kaxgoro m, kak Harpyxatwuias cuna B ypaBHEHUSIX paBHOBECHS
6anoyHon Mopenu. Pewaetcsa 6GanodHas 3agava W onpefensiTCs KpaeBble YCrOBUS.
PewaeTca 3agada onpegeneHns MNpUMBEAEHHONO HanpsPKeHUs B KOHTPONIbHOW TOuYKe C
Harpy>keHMeM TONbKO OT KpaeBblX FPaHUYHbIX YCMOBWUW, MOSyYeHHbIX B Gano4HoW Moaenw.
KoadpdmuneHt B1,, 6yoet paBeH Nnony4eHHOMY NPpUBEAEHHOMY HaMpPSPKEHMIO.

e AHarnornyHo, 3agaBas Mo o4epean EAVHUYHBIMK TeMnepaTypHble MOMeHTbI My m(t)
n My'm(t), nocnenoBaTenbHO U3 6anoYHON MOAENW U peLleHUst 3aadun C TOYHOW reoMeTpueit
onpegenaTca koadpuumneHtTol B2, n B3, kak npuvBefeHHble HanpsKeHWUs, nonyvyeHHble u3
pelleHnss AaHHOW 3adauM.

e [Ina onpepeneHns KoHCTaHT B4, n 6a30Bbix GyHKUMA oby(t-1) pelaeTcs 3agada
onpegeneHnss NpMBeAEHHOro HanpsXeHUs B KOHTPONbHOW TOYKE C Harpy)XeHWeM TOSbKO
TemnepaTypHbIM NOMeEM.

o TemnepaTypHOe nore B CBOK oO4Yepedb MOMy4yaeTcss U3 pelleHus 3agayu
TEennonpoBOAHOCTU NPU €ANHUYHOM CKayke TemnepaTypbl TennoHocuTensa ©y , 3agaHHoM Ha k-
0K rpaHmue ¢ KoadhUUMEHTOM TENOOTAAYM TENNTOHOCUTENSA HA MOBEPXHOCTU 0.

K Harpyxatowimm napameTtpam B coopmyrne (13.2) HeobxoanMO OTHECTU AaBneHus 1-ro un
2-T0 KOHTYPOB, KOMMOHEHTblI MNEpPEMELeHNA B TO4YKaX, MWHTEerpanbHble TemnepaTypbl,
TemnepaTypHble MOMEHTbI 1 TEMNepaTypbl MOBEPXHOCTU y3na.

OnpepeneHne paeneHvst He npeacTaBnseT nNpobriem C MCNONb30BaHUMEM LUTATHbIX
AaTYMKOB, YCTAHOBIEHHbIX Ha aHeprobnoke. B gaHHOM criydyae 4eTKo NOHATEH BKNad AaBfieHUN
B HanpsbkeHUs M MOrpewwHocTM uamepeHuin. [lpu 3ToM nerko MoxeT ObiTb AOCTUTHYT
HeobXOANMbIN KOHCEPBATU3M NPU pacyeTe HaNpPsKEHHOro COCTOSAHUA 0b6opyaoBaHMS.

UTto kacaeTca Temnepartypbl, TO 34eCb BOMPOC OKa3blBaeTCA Oonee CroXHbIM, Tak Kak
N3MEHeHMe TemnepaTypbl Bbi3biBAET paclUMpPeEHnE NPOTSXKEHHON KOHCTPYKLUKN, KOTOPOE MOXET
COMpoBOXAATbCA Cunamm conpoTmeneHns (TpenHus) atomy pacwmpenmtio. B CAKOP-M nepsoro
NOKOSIeHNa npegnonaranocb NpoekTHoe pacwupenve MUT 6e3 yyeta cun TpeHua B onopax I,
KOTOpble cunTanucb ManbiMu. [oaToMy B nepBylo ovepenb HeOOXOAMMO C MCMNONb30BaAHWEM
AAaTYMKOB NepeMeLLeHnsa onpeaenuTb peanbHoe nepemMelleHne obopyaoBaHUA 1 OTCTPOUTLCS
oT cun TpeHuna. [Ana obopynosanunsa PY faHHasa 3ajada pellaeTca ¢ UCNonb30BaHMEM AATYMKOB
nepemeweHns Ha amoptmusatopax . MNpn aTom HeobxoauMO onpeaensiTb NepemMeLleHnst B

BUE KpaeBbIX YCIOBUMN.
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Jlekumnsa 14. UHxxeHepHasa noaaepXKka BBoAa B IKCNnyaTauuio n

aKcnnyaTauum

14.1. Cuctema nyckoHanago4vHbIX UsmepeHUn peaktopHon yctaHoBku (CIMHW)

Ha nepsbix 1 ronoeHbix PY ¢ BBOP HaTypHoe o60cHOBaHME NpoYHOCTM 1 pecypca npu
BBOAE B OKCMyaTauuio BbIMOSMHANOCL C MCMOMb30BaHNMEM CUCTEM IKCNEePUMEHTarbHOro
KOHTpons, paspabaTbiBaemblx Ans Kaxgon PY B vHAMBUOyanbHOM nopsgke Ans pelleHus
aKkTyanbHbIX Ha COOTBETCTBYHOLUNA MOMEHT BOMPOCOB. [10 Mepe MpOSCHEHUSA 3TUX BOMPOCOB,
OTpaboTKM KOHCTPYKLNIA, PEXMMOB 1 YCNOBUI aKkcnnyaTaumm obopygosaHmsa PY n nepexoga Ha
maccoBoe cTtpouTensctBo PY BBOP-1000 3agaym HaTypHOro OGOCHOBAHMSI MPOYHOCTU U
pecypca obopyaoBaHus PY 1 meToabl pelueHuns aTux 3agad npuobpertanu CrnoXmnsLUNACA BUA U
AOCTaTOMHO KOHKpPETHOe HanonHeHve. PesynbTtatoM pasBuTUA 3TOr0 npouecca crano
CO34aHNe KOMMMEKCHON MPOEKTHOM CUCTEMbI MyCKOHanagoudHbix MamepeHun PY BBOP-1000
(CMHW), obecneunBatoiert noareepxaeHne 6e3onacHOCTU, HALEXKHOCTU U 3PEPEKTUBHOCTH
pabotel PY nytem oOOCHOBaHWsI MPOYHOCTM M pecypca obopyaoBaHua PY B npouecce
HaTYpPHbIX UCNbITAHWIA NPV BBOAE B SKCMnyaTaumio.

B ocHoBy cosganuns CIMHW 6binmn nonoxeHbl n3sectHble paspaboTtkm MMALL PAH n OKB
«'vgponpecc» nNo cpeactBam M MeTo4aM HaTypHbIX U3MEPEHUN M KOHTponsa obopyaoBaHus,
NPUMEHEHHbIM MPXU BBOAE B 3JKCMMyaTauuio nepBbiX UM ronosHbix PY ¢ BBOP B cuctemax
9KCMepUMEHTanNbHOro KOHTPONS.

CocTaBHbIMM  4acTsiMM  3KCMEpPUMEHTanbHOro  KoHTpons  obopygoBaHua  PY,
HanpaBneHHOro Ha MPOBEPKY W NOATBEPXOEHWE MPOEKTHbIX YPOBHEW KOHTPONMPYEMbIX
XapakTepuCTMK W OEeNCTBYIOLWIMX  Harpy3oK, CTann  KOHTpPOnb  BUOBPOANHAMUYECKUX,
TEPMOMEXaHMNYECKMX N TENNOrMapaBnnyecknx xapakrepuctuk obopyaosaHus PY.

OKCnepuMeHTarnbHbIN KOHTPONb BuMOpoanHamMuyeckux xapaktepuctnk BKY peaktopa
nposoauncsd, HauvHasg ¢ 1979r., npu BBOAE B SKCMNNyaTauMlO KaXOoro rosfioBHOMO U
mManocepunHbix PY BB3P-1000. OH Bkmtoyan KOHTPOMb MNyfbCcauuMi AaBNeHUs MO TPaKTy
TennoHocuTens, Bubpaumi n AMHaMMYECKUX Hanps>KeHNn Npu LMPKYNSUMOHHOW NpoMbiBke PY
B XONIOQHOM COCTOSIHUM U NpU ropsidert obkaTke Ha HOMUHAmNbHbLIX NapameTpax Npu pasnn4yHoM
KonuyecTBe M codetaHumn paboTatowmx MUH, a Takke B nepexogHbIX pexumax, CBSA3aHHbIX C
nyckamu n octaHosamu MLH.

OCHOBHbIMW HefoCTaTKaMn MPUMEHEHUA TEeXHUYECKUX CPEACTB 3KCMepUMEHTanbHOro
KOHTpONSA ABNAETCA TPYA0EMKOCTb Py4HOM 06paboTkm pesynbTaToB U3MEPEHWI, MOMYYEHHbIX C
NMOMOLLbI0 cCamMonuLIyLLMX Npnbopos, a Takke NoTpebHOCTb B obcnyKusaHum 3Tnx npmbopos,
Bbi3blBalollad  HEOOXOOUMOCTb  MOCTOSIHHOMO  MPUCYTCTBMA  MepcoHana Ha  wurte
3KCMepUMEHTanNbHOro KOHTPONSA NPY NPOBEAEHUN N3MEPEHWIA.

CTpykTypa COBpPEMEHHOW KOMMMEKCHOW CUCTEMbI MyCKOHaNafdoYHbIX M3MepeHuin (puc.

14.1) nocTpoeHa MO MPUHUMNY YHKUMOHANBbHO 3aKOHYEHHbIX MPOrPaMMHO-TEXHUYECKMX
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KOMIJTIEKCOB OTAEJIbHbIX CUCTEM, BbINOJIHAWNX 3adaHHbIe (byHKLI,I/II/I B MOJTHOM 0Obeme K

crpynnmpoBaHHbIX No Bnaam I/I3MepeHI/Il7I.
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Puc. 14.1. CTpykTypa KOMMNEKCHON CUCTEMbI MYCKOHANaA04HbIX U3MEPEHUN

B cTpyKkTYypy BXOOAT:

o Komnnekc BMbpogMHaMn4eCcKnx UCnbITaHNn U U3MepeHnin npegHasHayeH ans
KOHTPONSA NapameTpoB rMapoauHaMNYEeCKMX BO3MYLLEHUI (MyNbcalmi AaBrneHnsa BO
BHYTPUPEAKTOPHOM YacTh KOHTYpa, a Tarke no netnam [UT), xapakTepucTnk AuHaMmM4YecKoro
OTKIIMKa KOHTpoNupyemoro obopyaoBaHus (BUOpaLMOHHbBIX YCKOPEHWIA, CKOPOCTEN U
nepemMeLleHnin), a Takke nokasaTtenen BUOPOHarpy>XeHHOro COCTOSAHUS (AMHaAMUYECKNX
aedopmMaLmMi 1 HanpsKEHUI) OCHOBHbIX HECYLLMX anemMeHToB obopyaoBaHusa PY. Komnnekc
BKIOYaET:

— CUCTEMY OUHAMUYECKMNX M3MEPEHNI peakTopa (KOHTPONSA XapakTepucTuk
BMOpPAaLMOHHOW Harpy>eHHOCTN BHYTPUKOPMYCHbIX YCTPOWUCTB peakTopa);

— CUCTEMY U3MEPEHMUIN XapaKTepUCTMK BUOpaLMoHHOM HarpyxeHHocTn UTBC
(koHTpons BubpaumoHHbIX xapaktepuctuk UWTBC peaktopa);

— cucTeMy BMOPOLLYMOBOIrO KOHTPOMS KOpryca M KpbILWKWN peakTopa (BMOpoLlyMOBOro
KOHTpONSA peakropa);

o Komnnekc TepMoOMeEXaHMYECKUX UCTbITaHUA N N3MEPEHNIN HaMNpaBiieH Ha KOHTPOb
TemnepaTypHOro U HanpsPKeHHO-AedPopMMPOBaHHOIO cocTosaHMsA obopyaosanusa M'UT, M, KO v
CAQOS3, a Takke TennoBbIX NepemeLLeHnI aneMeHToB 0bopyaoBaHMs OT camokoMneHcaumm PY.

Komnnekc BknwoyaerT:
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—CUCTEMY CTAaTUYECKUX N OMHaAMUYEeCKMX namepeHun M4 T (koHTpons nynbcauuni
AaBneHus, nepemeLleHn n Bubpaummn anemeHToB 060pyaoBaHNS PeakTOPHOW YCTaHOBKN);

—CUCTEMY U3MEPEHMI HAaNpshKeHMn n Bubpaumn konnekropos [T

—CMCTEeMY KOHTPOMbHOro TepMmomeTpupoBaHuns obopynosaHms MUK (koHTpons
TemnepaTyp 1 HanpsXXeHun anemeHToB 06opyaoBaHUS PpeakTOPHOW YCTaHOBKW);

o Komnnekc TennorngpaBnuyeckux n3mMepeHui BKIoYaeT Kak KOHTPOb TemnepaTyp u
pacxodoB (pacnpedeneHnin nepenagos gaBneHus) TENIOHOCUTENS 1-ro KOHTypa, Tak u
onpegeneHne TennornapaBnMyecknx XxapakTepnucTuK TPakToB OXNaXKaeHns BepxHero 6noka u
WwaxTHoro o6bema peaktopa. Komnnekc BKoYaerT:

—CUCTEeMY rmapaBnmnyecknx N3MepeHnin peaktopa (KOHTpons TennornapaBnyeckmx
XapakTepuUCTUK peaktopa n 1-ro KoHTypa);

—CuCTeMy TennornapaBnnyeckmx n3amepeHuin BepxHero 6mnoka (KOHTpons
TennornapasnnM4yecknx xapakTepucTuk BepxHero 6roka);

—CuCcTeMy TennornapaBnnyeckmx n3amepeHnn 0bopyaoBaHns WaxTbl (KOHTPONs
TennornapaBM4yecknx XxapakTepuUCcTUK LWaxTHOro obbema).

B cBs3M C BKMHOYMEHMEM B HOBble MPOEKTbl OOMOMHUTENbHBIX CUCTEM 6e30nacHOCTH,
paboTa KOTOpbIX BMAUSIET HA MPOYHOCTb U pecypc obopyaoBaHusa PY, B nocnegHee Bpemsi
BO3HUKNA HEOBXOAMMOCTb NOATBEPXKOEHUS NPOYHOCTU N pecypca Kak CaMmx 3TUX CUCTEM, Tak
N CBA3A@HHbLIX C HUMW, MYTEM WCMbITAHWA U U3MEpPEHU Npu BBOAE B 3KcnnyaTaumio. Tak, B
coctaB npoekta komnnekca CIMHW ana aHepro6nokoB AJC «Kyamankynam» (PY B-412)
AOMOMHUTENBHO ObINN BKITHOYEHbI CUCTEMbI KOHTPONS:

— TemnepaTtyp v HanpshXeHun anemMmeHToB 06opyaoBaHUSA cuctemsl GbICTPOro BBOAa
6opa (CBEBB);

— rmapaBnnyecknx xapakTepucTuk CUCTEMbl aBapUNHOro rasoynarneHus;

— TemnepaTtyp v HanpsHkeHUn arnemeHToB 06opyaoBaHNA CUCTEMbI MAaCCUBHOMO OTBOAA
Tenna (CroT).

K napameTtpam n xapakTepuctukam, KOTOpble KOHTponupytoTcsa cpencresammn CIHWA,
OTHOCATCS:

— nynbCauuun JaBfeHus U CTaTUYecKoe AaBfieHne TEennoHOCUTENS;

— BMUBpPaALMOHHbIE YCKOPEHUS, CKOPOCTU 1 NnepemMeLLeHnsa 060pyaoBaHNS;

— CTaTU4ecKne u QUHaMU4eckue HanpskeHust n gedopmaumm obopyaoBaHus;

— Temnepartypa TennoHocutTensa n 06opyaoBaHus;

— pacxobl TENMIOHOCUTENS U OXNaXaaloLwWwero Bo3ayxa;

— napameTpbl kaHanoB TBC v perynnpoBaHnsi peakTUBHOCTW (MOBLICOTHOE MOSIOXKEHUe
ronosok TBC, NnpssiMOnNMHENHOCTb HanpasnawoLWwmx kaHanos TBC n ycunun nepemerLeHuns
opraHoB perynupoaHust CY3);

— YacrtoTta obopoTos LIH.
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Tunoson coctaB otgenbHon cuctembl CIHW npegycmaTtpmBaeT wmsMepuTeribHbIe
KaHanbl, BKNOYaoLwme:

1) nepBuyHble npeobpasoBaTtenn C 3NeMeHTaMn  y3roB  KpenneHus  (npu
HeobxoanumocTK);

2) npefBapuTEnbHbIE YCUMUTENW UNN HOPMUpPYOLMe nNpeobpasoBaTenn CUrHanos (npu
HeobxoanumocTK);

3) wvmuTaTopbl CUrHanoB (ecnu OHM TpebylTcs ANa KanubpoBKM MMM MPOBEPKU
paboToCnoCOOHOCTM N3MEPUTENBbHbIX KaHamNoB);

4) un3MepuTenbHYlO K Npeobpasylolylo NporpamMHO-yrNpasnsemMyo  annapaTtypy,
obecneuymBalOLy0 pasMHOXEHWE, KOMMYTaUMIo, nNpeaBapuUTenbHYyl0 006paboTKy CurHanos
nepBUYHbIX npeobpasoBartenen (4acToTHylO dnnbTpaumio, aHanoro-undpoBoe
npeobpasoBaHne n 1.4.);

5) NWHWKM 1 yCTpPONCTBA CBA3Y;

6) LWNT N3MepeHnn.

B coctaB otgenbHonm cuctembl CIHW BxoauT Takke BbIMUCIUTENbHbLIA KOMMMEKC, B
obLwem crny4vae BKIOHaoLWnin B cebs:

1) KOMMbIOTEpP, aHaNM3aTop CMNEKTPOB C NepudepuinHeiMn YyCTPOUCTBaMn (CpeacTtBamm
perncrpaumm, otobpaxeHusa n ap.);

2) maTemaTn4yeckoe 1 nporpammHoe obecneyeHne (CMCTEMHOE U NpUKNagHoe).
MNMepBuYHbIE CpeacTBa N3MepeHun

MHcdbopmatnBHoCTe M 9PEEKTUBHOCTL  IKCMEPUMEHTANbHBLIX  UCCNegOBaHUN B
3Ha4YMTENbHOM Mepe onpeaenseTca CBOMCTBaMM NPUMEHAEMbIX CPEACTB U3MEPEHUIN, B NEPBYHO
odyepedb LaTyYMKOB W NepBUYHbLIX nNpeobpasoBatenen. OTeyecTBEHHAsA MNPOMbILLINEHHOCTb
NPaKkTU4eCkn He BbiNyCcKkaeT [aTyMKOB, YAOBMETBOPSIOWNX HEOOXOAMMBIM  TEXHUYECKUM
TpeboBaHMsAM 3KCMEPMMEHTa BO BHYTPUPEAKTOPHbLIX YCMOBUSAX, a 3aKynka 3TUX OaTYMKOB 3a
pybexxom HeuenecoobpasHa BCNeaCcTBME BbICOKOM CTOMMOCTM M HEOBXOAMMOCTM aganTaumm nx
kK ycrnosusm PY ¢ BBOP. lMoatomy paspabotka, M3rotoBrneHve u npuMeHeHue nepBuYHbIX
npeobpasoBatenen u cneuuarnbHbIX OATYMKOB SIBMSIETCA BaXXHEWLWLEW COCTaBHOW 4acTblo
aKCnepuMeHTanbHbIX paboT npM 060CHOBaHMM NPOYHOCTU 1 pecypca obopyaoBaHus PY.

CnoxHocTb paspaboTkm cBfi3aHa C 9KCTpemalnbHbiIMM NapameTpamu paboTbl
N3MepUTENbHbIX CPeACTB B HaTypHbIX (B TOM 4YMCNE W BHYTPUPEAKTOPHbIX) YCMOBUAX U
BbICOKMMU TpeboBaHMsIMU K KayecTBYy W AOCTOBEPHOCTM M3MepeHun. Bbinu paspaboTaHsbl,
N3roTOBMNEHBI, UCMbITaHbl U NPUMEHeHbl HAa ASC gaTuMku creayowmx TUMOB: UHOYKTUBHbIE,

TEH30MeTPUYECKUNE, NbE30INEKTPUYECKME, Mbe30PE3NCTUBHbIE U Ap. (Tabn. 14.1).
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Tabmuua 14.1

[TepBuunsie mpeobdpazosatenu CITHU
HanmenoBanue .
OO0wmuii Bujg Hasznauenwue, pa3paboTunk TexHu4eckue XapakTepUCTUKU
npeobpazoBarens
Tun 9yBCTBUTEIBHOTO 3JICMEHTA — HHTYKTUBHBIH.
Js nusmepenus — Marna3oH pabouux 4acToT, [t 0,1-200
napaMeTpoB BUOpaLuu — JIMara3oH U3MEPSEeMOro yCKOPEHUs, m/c? 1-10
anemenToB BKY B _
ITpeoOpa3oBareinb Comx pabouee naBienue, MIla égo
o
BUOpaLIHI - ) 3B’H S K OHLL — pabouas Temmeparypa, °C
TPEXKOMITOHEHTHbIH » HC;’E)T aF})I e II/:?»MC N npeJieNbl JOMYCKaeMOM MOrPEITHOCTH
. 0
uma A-2T P c OKE Y U3MEPUTENILHOTO KaHaua, % +5
aspadboTaH — JIOTIOJIHUTEIbHAS TIOTPEITHOCTh
«'MJIPOITPECC». U3MEPHUTEIBHOIO KaHajla IPH U3MECHEHUH
TeMIeparypsl He npeBbImaet, %/10°C S
Tun 9yBCTBUTEIHHOTO 3JIEMEHTA — ITHE303IEKTPUUECKUH.
— k03¢ duueHt npeoOpa3oBaHus,
-2
nKn/m-¢™*, Mo KaKIoMy KOMIIOHEHTY, HE
. MEHee 80
Aot BuOpousmepennit — OTHOCHUTEJbHBIA KOAPPUIIUEHT
BHYTPHPCAKTOPHOTO TOIepevHOro npeodpazosanus, %, He
000pyJI0BaHUS U Gortee 7
Hg eobpasoBarens ?apIZ}KHHX S/ICMCHTOB — YCTaHOBOYHBIN PE30HAHC, ', HE MeHee 1000
BHOPAIMHTPEXKOMIT HK. — Macca mpeoOpa3oBarens 0e3 kabens, T 150
OHCHTHBIM THTIA Paspadoran HIIO — pa3MepsI mpeodpazoBaTess, MM 30x30x67
3TTA-40TT «IHUHUTMAIILI» B om
— pabouas Temmeparypa, °C 20-300
corpyaauuectse ¢ OKb . 2 01-100
«WJIPOITPECC». — IMana30H U3MEPSEMBIX YCKOPEHUH, M-C ,1-
— pabouee BHemHee fgaBienue, Mlla 16
— TeMIepaTypHasi IOTPEIIHOCTb TTPH
paboueit Temneparype, %/ °C 0,05
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Jlatuuk BuOpanuu
JBYXKOMITOHEHTHBII
BHYTPHUTBJIbHBIN
tuna 2[TA-6TT

Jli1a u3mepeHus: Bubpanuu
MMUTATOPOB TBAJI U JPYTUX
TPYO pa3Iu4HOTO
IUameTpa B yCIOBHsIX 1-ro
KoHTypa PVY.

Pazpa6oran HITO
«JHUUTMAIILL» B
corpyaaundectse ¢ OKb
«"UPOITPECCy.

Tun YYBCTBUTCIILHOI'O 3JICMCHTA — HBGSOSJ’ICKTpH‘lCCKHfI.

— ko3¢ dpurment npeoOpa3oBaHus,

nKn/m-c 2

— OTHOCHUTEIBHBIN KO PUITHEHT
HOTIEPEYHOTro MpeodpazoBaHus, %o

— YCTAaHOBOYHBIM PE30HAHC, 11

— Macca npeoOpazoBatenst 6e3 Kades, T
— pa3Mepsl peodpa3oBaTesi, MM

— pabouas Temmnepartypa, °C

— JMATIA30H U3MEPSEMbIX YCKOPECHHIT, M-C 2
— pabouee BHenHee nasienue, MIla

— TeMIepaTypHasi IOTPEIIHOCTD MTPU
paboueii remmnieparype, %/ °C

4

<7
1500
50
&7x40
20-300
0,1-100
16

0,05

[Ipeo6pasoBarenn
IyJIbCALII
JIABJICHUS TUTIA
MIICI-25

Jns usMepenus
MyJIbCalMi JaBJICHUS B
JBUKYLIEMCS IOTOKE
TEIUIOHOCUTEJIS, a TAaK¥Ke
a0COJIIOTHOTO AaBJICHUS
MPUMEHUTEIBHO K
pabouum ycnousim ADC ¢
BBOP.

Pazpabotan
«HUUTennonpudop» B
corpyaaunuectse ¢ OKb
«TUAPOITPECC».

Tun YYBCTBUTCIIBHOI'O 3JICMCHTA — Hbe30pe3I/ICTI/IBHHI7L

— JMana3oH pabo4MX JaBICHUN (JlaBlIeHUE

ruapoucnbiTanuii), MIla

— AYana3oH U3MEPAEMBIX ITyJIbCalui

nasnenus, klla
— auara3oH 4acToT, 111

— JIonycKaeMoe OTKJIOHeHHE ko3 duiirenTa
npeoOpa30BaHus B CTATHUECKOM PEXUME

(Ax/x)-100, %
— THCTepe3uc, %, He Ooee

— JIOIycKaeMoe OTKJIOHeHHEe K03 duimeHTa
npeoOpazoBaHus B JUHAMUYECKOM PEKUME

(Ax/x)- 100, %

— TIpeieNt JOIMYCKaeMOM TOTIOJTHUTEITLHOM
MOTPEIIHOCTH MPH BIUSHUU TEMIIEPaTypPhI,

%/10 °C

o 25
1-1000
0-300

+0,5
+0,2

+4

+£0,2
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Tun 4yBCTBUTEIBHOIO 3JIEMEHTA — TEH30METPUUECKUI.
— auana3oH pabouunx nasneHuit, Mlla 5-25
— JIMana30H U3MEPSEMBbIX MyIbCalui
naBnenus, klla 1-1000
s usmepenust
. — Auana3oH pabo4yux 4yacToT
. MyJbCAllUi TaBJICHUS B
JlaT4uk mynbcaruit M3MEPHUTEIIBHOTO KaHaa, ['11 0-250
MIOTOKE TEIIOHOCUTEJIS.
JlaBJICHUs THIIA — koadduiueHt npeodpazoBanus AR/R/P,
J1/1-814 Pa3zpaboran OKb Ukl 0.7-0.9
- ” 3
«UJIPOIIPECC». a 4
— nuanasoH padouux temmeparyp, °C 350
— HEJIMHEMHOCTh aMILUIUTYJHON
XapaKTePUCTHKH, Yo 5
— HEPaBHOMEPHOCTh YaCTOTHOM
XapaKTePUCTHKH, %o 5
Tun 4yBCTBUTEIBHOIO 3JIEMEHTA — MHIYKTUBHBIH.
— IMana30H U3MEPSEMOTo NepeMeIeHMs,
MM + 60
— JIMamna30H YacTOT BUOpONEepeMeneH I,
I'u 0-100
— JIonycKaeMoe OTKJIOHeHHEe Kod(dduirenTa
Jlna n3mepenus npeodpaszoBanus (Ax/k)-100, % +4
CTaTUYECKUX H —TIpees TOIMyCKaeMOH TOTIOTHUTETbHOU
[Ipeobpa3zoBarens PeaCIl oIy 8
HHCHHBIX JTMHAMUYECKUX MOTPEIIHOCTH KO3 PUIMEHTA
. HEepPEMEIEHU . peoOpa30oBaHus, BEI3BAHHON U3MEHEHUEM
nepeMeIeHuH
Paszpaboran OKb TEMIIePATYPhl OKPYKAIOIIETO BO3AyXa,
«UJIPOITPECC». %/10°C +0,2
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Tun YYBCTBUTCIILHOI'O 3JICMCHTA — TCHSOMeTqueCKHﬁ.

— 9yBCTBUTEJIBHOCTH, K 1,87+0,04
Aot H3Meperus — JIMAIa3oH U3MepsIeMbIX JehopMalnii, MITH
CTaTUYECKUX U -1
[TpeobpazoBarens + 2500
JUHAMHAYECKHUX
TEPMOTEH30METPUPO epopMAIIii PeaKTOpHOro | MOJI3Yy4eCTh TEH30PE3UCTOPA IIPH
BaHHs Ha Oase p p P £=1000 w3, t =25 °C, % 0,1
TEH30PE3UCTOPOB 0bopynosarnus. — t=430°C
Bty Paspa6oran OKB McoonpOTHBneHHe U30JISLIAN TTPH , 0
«UJIPOIIPECC». Mo
— 9acoBOM Jpeli BEIXOJHOTO CUTHAJIA TIPH
t=430 °C, ma 200
—MakcUMaJibHas Cujia TOKa MUTaHus, MA 30
Tun 9yBCTBUTEIBHOTO 3JIECMEHTA — TEH30METPHUYCCKHUH.
A perucrpanunu — 4yBCTBUTEJIBHOCTH, K 1,87+0,04
bf,—”M CTATHHACCKHX U — IMara3oH U3MepsieMbIxX TehopMalnii, MIIH
— e JTUHAMHYSCKUX -1 +2000
[IpeobpazoBartenb _ edopmaruii, a TaKxKe
peoop N EEn— — Aeopmamit, — compoTUBIIeHUE H30suH pu t=430°C,
nepopmanuit TEMIEPATyp B YCIOBUIX MO 10
(repMOTEH304aTYUK) BHYTPHPEAKTOPHBIX
. — TOJI3Y4eCTb TePMOTEH30PE3UCTOPa TIPU
tuna ['T-430 nusMepenuii. Pazpaboran 1000 1 t=259C % 01
OKB «TUJPOITPECC» | & PPV MIH =2, cb_ 70 !
— 4acoBOM Jpeli BEIXOJHOTO CUTHAIIA TIPU
coMmectHO ¢ UMAIII (=430 °C 1 200
PAH. - » MIH
— cHIla TOKa MUTaHus, MA 30
Tun 9yBCTBUTEILHOTO YJIEMEHTA —TEPMODJICKTPUICCKHI.
s u3mepenus — Mana3oH U3MepseMbIX Temmepatyp, °C —40 -
TEMIIEPaTyp CHCTEMBI +350
[IpeobpazoBarens patyp . .
OXJIKICHUSBEPXHETO — TpeJel JOMyCKaeMOoil OCHOBHOM
TEPMOIJICKTpHUYEC-
. 9 0JI0Ka U IAaXTHOTO 00BEMA | MOTPEIIHOCTH +1%
KUl KaOeIIbHBIN
peakTopa.
Pazpaboran OKb
«TUIPOITPECC».
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Tun YYBCTBUTCIILHOI'O 3JICMCHTA —TepMOBHeKTquCCKHﬁ.

JI1st KOHTPONBHOTO — Mana3oH U3MepseMbIX Temnepartyp, °C —40 -
[TpeoOpazoBarenu TEPMOMETPUPOBAHUS . . +400
TEPMOD3JICKTpUIec- 3JIeMEHTOB 000pyoBanms | | PCACH I0TYCKACMOH OCHOBHOH
KHe PV. Pa3paborka OKb TMOTpeIIHOCTH +3 %
«TUAPOITPECC».
Jns u3mepenus pacxonoB | Tum gaTumka — KpbUIbYaThIN
BO3JlyXa CUCTEMBI — TeMneparypa Bosayxa, °C <60
OXJIKICHUSBEPXHETO —orpenenseMasi CKOpOCTh BO3IIyXa, M /C 0,220
Anemomerp 0y10Ka ¥ IAXTHOTO 00bEMA | —TeMIIepaTypa B MECTE KPEILIEHHs
BO3/YIIHBINA THIIA peakTopa. YyBCTBUTEJIBHOTO 3ieMeHTa, °C <80
AIIP-2 Pazpaboran HITD
«IKOTEXHUHBECT)» B
corpyanunuectse ¢ OKb
«'UAPOITPECCy.
Jlnis u3mepeHust BeTuuuHbl | THI YyBCTBUTEIBHOTO 3JIEMEHTA — HHAYKTHBHBII.
U HampaBJieHUs nporuda - pabouasicpena BOJIA
I;a];néoalanﬂ}omnx KaHAIIOB - pabouas Temmneparypa, °C 1o 80
TpeoGpasoBaTens PaspaGoran OKB - paboueenasnenue, Mlla 0,1
YIIOBBIX «TAJIPOTIPECC. - ko3 urreHT npeodpazoBaHus HA
NepEMENICHUN BbIXOZIe ycmnutenst SAHY-23:
BEpPXHHUI ITPeoOpa3oBaTeb 2,45 rpan/B
HIKHHI TpeoOpa3oBaresb 1,55 rpan/B
- OCHOBHasl MOTPELTHOCTh B JUAMa30He
+4 rpag +0,2rpan
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PaboTatowme B Hambornee TAXenbIX YCroBUSIX NEPBUYHbIE CPEACTBA BHYTPUPEAKTOPHbIX
n3mMepeHun, Kpome npeobpasoBaTenen, cogepxar Takke crnegylowmne SreMeHTbI:

KpenexHyr ocHacmky, NpeAHasHa4yeHHyr ANnsa 3akpenneHns npeobpasoBaTenen Ha
anemeHTax BKY, Bkntovawowyo B cebss Habop yCTaHOBOYHbLIX BTYSOK, 3aLUMUTHBLIX KOMMakos,
KpbILEK, HuMnenem u >XenoboB M CyWEeCTBEHHO COKpaWawLlyld BpemMs MOHTaxa BO
BHYTPUPEAKTOPHOM OObeME;

3aWumHble ceameHmbl, NpeAHa3HavYeHHble AN 3aWmnTbl U3MEePUTENbHbIX Tpacc npu nx
npokrnagke B 30He nNepgopaunm BHYTPUKOPMYCHOW LUAXThI, npegcraensowme cobom
3akpennsemMble CnocoboM CBapkum HepxaBerwwue AOUCKM U CerMeHTbl, AMaMeTp KOTOPbIX
COOTBETCTBYET ANaMeTpy OTBEPCTUI B NepdopupoBaHHON YacTu LLAXThI;

Hanpaensrwue KaHarbl, NpeaHasHavyeHHble ANs NPOKNaaKM M3MepuTenbHbIX Tpacc no
obeuvarnke B3T, npegcraensiowme cobon 3awmTHble TpPyObl, BBAapuUBAaeMble B BEPXHIOW W
cpenHot NnnThl obevankn B3T;

6/10K 851860008, NPeAHa3HAYEHHbIN ANs BbiBOAA M YNIIOTHEHUS U3MEPUTENbHbBIX Tpacc
Ha BbIXxo4e M3 peakTopHOro obbema, NpPeAacTaBnAWMA COOOM Pa3beMHYHO ANMUMTUYECKYHO
TPYOHYIO AOCKY C OTBEPCTUAMU MOA M3MEpUTESNbHbIE TPacChl, yCTaHaBMMBAEMbIA Ha Nepuop,
ncnbiTaHNn Ha Yexon npmeoga CY3 BMecTo gatymnka nepemelleHmn cmctemol CY3;

2epMemusupyrouue HaKoOHEYHUKU, npeAHa3HavYeHHble ANs YNOTHEHUS 3alUUTHbIX
TpyOOK M3MepuTeNnbHbIX Npeobpas3oBaTenen W UCKNYaKLWwme NpPoTeyYkn TEMNOHOCUTENS U3
peakTopa npu NoBpeXaeHnn 3awmnTHOM TpyOkn npu cbopke peakTopa;

6510k pa3bemos, npeaHasHayYeHHbI ONA COeaAUHEHUS U3MEPUTENbHbIX TpacCc Co
BTOPUYHbIM Kabenem, NpeacTaBnsaowmi cobon KnemmMmHoe YCTPOWCTBO, YCTaHaBMBAeMoe Ha
BepxHeM Onoke peaktopa BOGnM3n OT Onoka BbIBOAOB W OCHALWEHHOE Ccornacylwmmm
9NEKTPOHHbIMM OnokaMn ONsi CHWKEHUS JNEeKTPUYECKMX MOMEX W MOBbIWEHNA KadecTBa
N3MeEPEHUN.

Ona namepeHun TennormapaBfNYECKMX XapaKTepUCTUK BepxHero 6rioka v LwaxTHoro
obbema wucnonb3ywTca paspabotaHHble B OKB  «l'mgponpecc» npeobpasoBartenu
TEpMOaneKTpu4eckme kabenbHble 1 aHeMOMETPbI Bo3ayLHble Tuna AllP-2.

BTopuyiHbie cpeacTBa U3amMmepeHun

(MaBHOM OCOBGEHHOCTBbIO pPa3BUTUS TEXHUYECKUX CPeacTB Ans MyCKOHanagoYHbIX
navepeHmn PY aBnsietcs NpMMEHEHWEe NpPOrpaMMHO-TEXHUYECKMX KOMMIEKCOB  Ans
aBTOMaTM3MPOBAHHOIO KOHTpONs npoueccos B obopygosaHum PY. MNMTK CIMNHW 6binu Bnepsbie
NMPUYMEHEHbI A58 3anncu U XpaHeHUsa pe3ynbTaToB u3mepeHui (nokasaHun npeobpasoBartenen)
Ha  3Heprobnoke  Nef Poctoeckon  ABC. [anbHenwee  pasButue  CUCTEMDI
aBTOMaTM3MPOBAHHOIO KOHTPONS npoueccoB B obopynoBaHum PY B coctaBse CIHW nonyuunnu
npu komnnektaumm m nogrotoeke MNTK gna mamepeHun Ha TsiHbBaHbckon ADC B Kutae, a
3ateM Ha aHeprobnokax Ne3 KanuHuHckon AJC, Ne2 XmenbHuukon ASC n Ned PoseHckon
AS3C.
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MTK CIMNHW o6GecneunBaoT npeobpa3oBaHME BHELWHMX aHarnoroBblX CUrHanos,
NoCTynawwmnx OT U3MepUTENbHOW annapaTypbl, B dopmaT faHHbix [MOBM n obpaboTtky
nony4veHHbIX AaHHbiX. Ang pabotel MTK Ha MOBM yctaHaBnuBaeTcs onepaumoHHas cpeaa
Microsoft Windows n cneuunanbHoe nporpammMmHoe obecneveHne ans BeAeHUs N3mMepeHun.

[ns npumeHeHns1 B Ka4eCTBE BTOPUYHbBIX CpeacTB namepeHun komnnekca CIrHM 6eina
pa3paboTaHa u BnepBble NpMMeHeHa Ha 3Heprobrioke Ne1 Poctosckon ASC pacnpegeneHHas
cuctema cbopa 1 06paboTkM gAaHHbIX, CTPYKTYpHasi Cxema opraHmM3aumm KOTopour npueeneHa Ha
puc. 14.2.

B paHHOM cxeme opraHuM3aumm pacnpederneHHon cucTeMbl cbopa u 0bpaboTkM OaHHbIX
CurHarnbl OT NepBUYHbIX NpeobpasoBaTenen NoCTynarT Ha BXOA YCTAaHOBIEHHbIX B LIEHTParbHOM 3are
yeurimtenen tuna MGC Plus, nmMbo aBTOHOMHbIX W3MepuTenbHbIX Mogynen Tuna IMP,
nogsepratoTcs obpabotke B hopmaT gaHHbIx [MOBM, a 3aTem nocTtynatoT Ha COOTBETCTBYHOLLNE
M3BM, ycrtaHoBneHHble Ha wute CIHW B o6cnyxnBaemMoM nomelleHnn OBCTPONKM
repMO30HbI.

Cuctema gaBndeTca eguMHOM ANSA BCeX BMAOB M3MepeHun B coctaBe komnnekca CIHW:
BMOPOAMHAMMYECKNX, TEPMOMEXAHUYECKMX W  TEennornapaBfvyecknx, 3a WCKIYEHNEM
NepPeHOCHbIX cucTeM, cbop 1 06paboTka AaHHbIX B KOTOPbIX OCYLLIECTBIIAETCA aBTOHOMHO.

Bbi6op BTOPUYHBIX NprBOPOB (MHOrOKaHanbHbIN naMmeputenbHbli yeunutens MGC Plus,
nnMbo aBTOHOMHbIN M3MepuTenbHbii Mogynb IMP) onpegenseTcs xapaktepoM NepBUYHOrO
curHana:

CUrHanbl OT NepPBUYHbLIX NpeobpasoBaTenen BUOPOANHAMNYECKOTO KOHTPONSA (B OTAn4Yme
OT paHee NpPUMEHSBLLENCS CXeMbl), NOCTynatT Ha Bxog yeunutenen MGC Plus;

B Mpouecce KOHTPONsA TennornapaBnMyeckMx XapakTepucTuk peaktopa n 1-ro KOHTypa
BEMWYUHbI MepenagoB AaBrieHUs, pernctpupyemble nameputenbHbIMM npeobpasoBaTenamm
nepenaga paeneHna «Candump—-22MT», pacnonoXeHHbIMM Ha NpubOOpHOM CTOMKE B
LleHTparnbLHOM 3arne, NocTynatT B CUCTEMY Yepe3 nameputernbHble moaynu IMP;

B CUCTeMax KOHTponsi BepxHero 6noka M waxTHoro obbema peaktopa
npeobpas3oBaTtenu TEpPMOINEKTPUYECKME MWCMOMb3YIOTCA B KOMMMEKTE C U3MEPUTENbHBIMU
moaynsmu IMP, a ans KOHTPONst pacxo4oB (CKOPOCTEN) OXIaXKAatoLero Bo3ayxa NpUMeHsTca
aHemomMmeTpbl Bo3ayLwHble Tvna AlNP-2 B komnnekte ¢ yeunutenem MGC Plus.

MpymeHeHne pacnpegeneHHon cucteMbl cbopa AaHHbix obecneyvBaeT nonyveHue
WHopMaumMmM Ona  3a4aHHOW  KOHurypaumm msMepuTeribHblX To4eK C  HeobXoAuMMbIM
ObicTpogencTenem N TpebyemMbIMM METPONOMMYECKUMUN XapaKkTEPUCTMKAMK, a TakKe NO3BONSET:

—OCYLLEeCTBIATb U3BMEHEHME KOHUrypaLumm Habopa To4YeK KOHTPOnS;

—NpOBOAMTb KOPPEKTUPOBKY YPOBHEWN NpeaynpeamnTesisHOM NOPOroBon CUCTEMBI

OMNoOBeLLEHNsI UBMEHEHWSI cUrHana 3a npegerbl 4onycKaeMon BeNMYMHbI;

—yCTaHaBnuMBaTb rpaHuLbl HOPMUPYEMOrO CUrHana, NPoBoAsa AeTeKTUpoBaHMe NoToka

I/IH(*)OpMaLI,VII/I No OTHOLLUEHUIO K YPOBHKO VIH(*)OpMGU,I/IOHHOFO curHana.
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Puc. 14.2. MpumepHasn cxema opraHnsaumm pacnpegerneHHon cucteMsl cbopa gaHHbix CMNHA
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MpuMeHAa AaHHbIM NoAXo4 K MOCTPOEHUIO apXMTEKTYpbl pacnpeferieHHbIX cuctem
cbopa AaHHbIX, NoNnb3oBaTenb Nofy4aeT BO3MOXHOCTb MaHeBpUpoBaTb COOPOM MHGOPMaLUn
B 3aBUCMMOCTU OT KOHKPETHOW CUTyauuun, NpuyeM BCe U3MEHEHUS B apXUTEKType rnpolecca
BO3MOXHO OCYLUECTBMSATb HEnocpeaCcTBEHHO C TOYKM ynpaBrieHns cOOpOM  OaHHbIX.
Ncknoyaetca  HeobGxoguMMoCTb  npoBedeHuss  paboT, CBA3aHHbIX C  BbINOSIHEHWEM
AOMOMHUTENBHOM KOMMyTauUW CpencTB M3MepeHusi. YuuTbiBass OCOOEHHOCTM NpOoBeAEHMUS
namepeHmn Ha obopygoBaHun AJC, cBfi3aHHble C CyWECTBEHHbIMU OrpaHUYEHUsIMU
BO3MOXHOCTM  HEMNoCpeACTBEHHOro  AOoCTyna onepatopa K cpeacTtBaM  U3MeEPEHUs,
MCNONb30BaHWe [AaHHbIX CUCTEM cbopa AdaHHbIX MNO3BONsieT OonepaTUBHO pearnpoBaTb Ha
N3MEHEeHM KOHTPONMPYyeMoro npolecca, He nokMaas ceoero paboyero mecra.

OcHOBHble napameTpsbl, XapakTtepuaytoLime TepMoMexaHu4eckme n
TennorngpasnuMyeckne npouecchbl, U3MEPSIOTCS B 30HE KOHTPOSS C MOMOLLBbI aBTOHOMHbIX
nameputenbHblix mogynen IMP, Kaxabl U3 KOTOPbIX CBSI3aH MO FIOKanbHOW KOMMbIOTEPHOW CETU
(obecneunBatowlen ynpasneHve, nepegady AaHHbIX U NUTaHUE) C LeHTparbHbIM KOMMbIOTEPOM
(cepBepom), KOTOpbIA ynpaBnseT paboTon M3MepuUTesibHbIX GOKOB, XpaHUT U OTOoOpaxaer
pe3ynbTaTbl usMmepeHuin. Moaynb AaHHOro TuMa No3BOoNSieT OCYLLECTBNAATL:

- N3MepeHWEe HanpsHKEHUS;

- M3MepeHue cunbl ToKa;

- M3MepeHue TemnepaTypbl;

- M3MEpEHME ANEKTPUYECKOrO CONPOTUBNEHNS;

- M3MepeHne MmexaHumyeckux HanpskeHui no 10 unu 20 kaHanawm;

- KOMMEHcaLuo XON04HOro cnas Tepmonap Ans TOYHOro n3mMepeHus TemnepaTypbl;

- KOMMyTauMo 4518 CUrHAmNoB C BbICOKMM YPOBHEM HarnpsbkeHus obLuero pexuma.

MpuMeHeHne aBTOHOMHbIX W3MEPUTENbHbIX  MOAYMEW MNO3BONSAET  BbIMOMHATb
BbICOKOTOYHbIE U3MepeHUs (C paspelleHnem 16 6ut 1 nogaeneHnem LyMOB Npu hakTU4eCcKmX
YPOBHSIX 3NIEKTPOMArHUTHbLIX NOMeX 1 Bubpaumin). MoHTax nuHui cBs3u TpebyeT MUHMManbHbIX
3aTpar - npokragka 2-x NpoBOAHOW MHorotoveyHou cetu (S-Net) Hambonee npocta. Mogynb
nerko pobaButb wMNM yganuTb U3 CUCTEMbI, MpU 3TOM He TpebyeTca u3MEeHeHus B
cywlecTBylowen CTpykType kabenbHbiX nuHWA. OBBbEM CUCTEMbI MOXET BapbuMpoBaTbCA OT
HEeCKOMbKNX MoAynen B OAHOM Lenu 40 MHOXECTBa MHOrOKaHasnbHbIX Lienen, BKAYaLwmx 40
1000 kaHanoB cbopa nHopmauun.

Mpn ycTaHOBKE M3MepuTenbHbIX Moayrnen He TpebyeTca OONONHUTENbHbIX Kabenen
NOAKMIOYEHNST AATYMKOB, NPOTUBOBUOPALMOHHBIX MOHTaXHbIX YCTPOWCTB, OOMOMHUTENbHOM
3aWnTbl OT BHELUHEro BO3AEWCTBMA cpefbl, ChneumanbHbIX WCTOYHUKOB MNUTAHUA UK
crneumanbHbiX kabenbHbIX CUCTEM M annapaTtHoro obecneveHns. 3a cHET HenocpeacTBEHHOrO
NOOKNIYEHNa cpeacTBa M3MEpPEHNsT K aBTOHOMHOMY MOAYITHO MPOTSPKEHHOCTb U3MEPUTENBHON
NVMHUM  MUHMMU3MpPOBaHa. TemM cambiM 00ecneyMBaeTCs CHWXKEHWE YPOBHS  MOMEX,

BO3HMKaOLWNX B JNMIMHUAX CBA3N. I"Ipm ncnonb3oBaHn nNepBUYHbIX TepMonpeOGpasoBaTeneVl C
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aBTOHOMHbIMU MoaynamMu UCKItoyaeTcs Heo6xoauMOCTb NCnonb30BaHUA
TEPMOKOMMEHCAUMOHHOTO  kabens. Pe3ko cokpawaeTcsa  KOMMYECTBO  JIMHUIA  CBS3W,
HeoOXxoaMMbIX ANA nepedadn curHana oT [aTyMKOB [0 M3MepuTenbHoW annapatypbl. B
ycrosusax ASC cyLecTBEHHO BaXXHOW 3aadven ABNAeTCs MUHUMM3aUNUS KonudecTsa NpoxXoaok
kabenbHbIX Tpacc Yepes repMeTUYHyo 3aLmnTHY0 06onoyvky obopygoBaHus PY. OyeBmaHo, 4To
ncnonb3yemas apxutektypa CIMHW pewaet aTy 3agadvy Havny4ywmm ob6pasom.

B Hactosiwee Bpema B pamkax pabotr no CIMHW wmcnonb3yeTcsa HECKONbKO BWOOB
aBTOHOMHbIX M3MepuTenbHbIX Mogynen Tuna IMP  (pa3paboTtkm dupmbl  «Solartron»),
XapakTepusyloLWMXCa NPEeun3noHHON LWIMPUHOW UMMynbCa WHTerpupoBaHns u 16-6MToBbIM
aHanoro-uMdpoBbIM nNpeobpasoBatenieM C aBTOMaTUYEeCKMM BbIOOPOM AuanasoHa, u4To
NO3BONSAET W3MEPSATb CUrHanbl OT HECKONbKUX MWKpoOBONbT A0 12 BonbT. Bpewms
WHTErpupoBaHnsa MoxeT ObiTb 3a4aHO MCXO4A M3 MaKCMMarbHOro LUyMOMOAaBNEeHUs wnu
MaKkCMMarnbHOW CKOpOCTM onpoca. BoamoxHocTb Oydepusaumm no3BonsdeTr AoCTUYb
MaKcumanbHOW MNpPOM3BOAUTENBHOCTU MpU HenpepbiBHOM cbope [aHHbIX, a BCTPOEHHas
KanMbpoBKa CNy>XUT A58 NOBbILWEHNA AOCTOBEPHOCTU NOMyYaeMbIX pe3ynbTaToB.

Bce kaHanbl cbopa AaHHbIX ABASAOTCS NOMHOCTBIO HE3aBUCMMbIMU, NO3TOMY OATYMKN U
TUN BbINOMHAEMbIX WM3MEPEHMN MO KaXAOMYy KaHarny MOryT oTnuMyaTtbCs mexay Ccobown.
CTpyKkTypa W3MEpUTENBHOrO MOAYNS COOEPKUT TBEPAOTESNbHbLIN KOMMYTaTOp KaHarnoB U
npegHasHavyeH Ang fMpuMMEHeHUs Npu MarnblX HanpsbkeHusix. Mogenu aHanorosbiXx Mogynen
yOOBNETBOPAIOT BbICOKMM TPEBOBaHMSAM K MeXKaHaNbHOW N30NaUuun.

MexaHunyeckne xapakTepuCTUKN 3MEPUTENBHBLIX MOLYNEN XapakTepu3ytTca Hannimem
repMeTMYHOro Koprnyca, yCrnewHo MpPOTUBOCTOALLEr0 aTMOCHEPHON MbIM U TPA3KN, a Takke
BOASAHBIM CTpysiM 1 Kannam. Koprnyca BbINOMAHEHbI U3 antOMUHMEBONO CrfiaBa C MNOKPbITUEM U3
3MNOKCMAHOM Kpackn, obnagatoLmnmM BbICOKON KOPPO3MOHHON CTOMKOCTbLIO.

OnekTpu4ecKkne xapakTepucTmkn naMepuTernbHbIX Mogynen obecnevmBaroTcs Hann4ymem
MUKponpoueccopa, (YHKUMOHMPYIOLWEro MOo4 YNpaBfeHMeM KOMaHd, nocTynawwmx Mo
nokanbHo cetn S-Net ot rmmaeHon OBM. 3TOoT npoueccop ynpaBnseT YCTaHOBKOW
N3MepUTENbHOro Moayns Ha paboune napameTpbl, COOPOM AaHHbIX, Yepe3 HEro NPoOM3BOANTCS
0OMEeH 3TVMN AaHHbIMUK C LiEeHTpanbHbIM KOMMNbIOTEPOM. Pe3ynbTaTbl M3MEpEeHUn XpaHATCS BO
BCTPOEHHON NamMsaTM moayns. Mogynu oTnu4aroTCcss MUHMManbHbIM 3HepronoTpebneHnem wm
MOryT noslydaTb €ro OT LeHTpanbHOro KoMnbloTepa no Ton xe nokansHon cetn S-Net. OagHako,
B 3aBMCMMOCTU OT KONMMYeCTBa YCTAaHOBMNEHHbIX Moaynen n anvHbl S-Net, MOXeT BO3HUKHYTb
noTPeBGHOCTb B OTAENBbHOM BHELUHEM WCTOYHMKE MOCTOAHHOIO TOKa AN1S MUTaHWS MOAYNEW.
Hanvyne BHELWHEro MCTOYHMKA MUTaAHWSA MO3BONSET BbICTpPaMBaTb W3MEPUTENbHYI LEnNb,
Bkrtovarowyto B ceba go 50 wusameputenbHbiX mogynen, n obecneunTb MakCUMarnbHYyO
OTAaNneHHOCTb MOAYSIA OT yNpaBnsoLEro KOMnbloTepa Ha pacctosiHue go 1500 m.

ABTOHOMHbIE U3MEpPUTENbHbIE MOAYNWN 3a0eNCTBYIOTCA C MaKCUMarbHOW Harpyskon B

pexnme TepMoMexaHN4YeCKNX MCMbITaHUN U |/|3mepeH|A|7| npu 06pa60T|<e CUrHanos,
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noctynawwmux oOT npeobpasoBatenern TepMOTEH3OMETPUPOBaHUA U npeobpasoBaTenen
TEPMOINEKTPUYECKUX.

3anncb MHOPMaUUK OCYLLECTBSETCH B peanbHOM pexume. bydepusaums gaHHbIX
NPONCXOANT HENOCPeaCTBEHHO B caMOM Mofyne. OTO NO3BOMNSEeT OCYLECTBAATL NPaKTUYeCcKu
nobylo 4acToTy onpoca M3MEPUTENbHbBIX KaHaNoB M OnepaTyMBHbBIA MOHUTOPUHI NPaKTUYECKM
BCEX TOYeK KOoHTpons. lMocTpoeHne n BbiIBO4 WHoOpMaumm Ha MoHUTOp obecnedvvBaeTcs
BO3MOXHOCTSIMM  MPOrpamMHOro obecnevyeHusi, npu 3TOM OnepaTtop MOXET W3MEHSATb
KOHUrypaumto oTtobpakaemon WHGopMaumm B 3aBUCUMOCTU OT TeKyLlen CcuTyauuw.
KomMnoHoBKa m3MepuTernbHbIX KaHanoB M BbIBO4 WH(OpMaumMmM Ha akpaH codyeTaloT B cebe
LUMPOKME BO3MOXHOCTM MO MPefoCTaBfEeHn0 AaHHbIX B YAOOHOM MHGOPMaUMOHHOM BUAE.
OueBngHO, 4TO OCYLLECTBNATb BU3yanbHbI KOHTPOSNb 3a 6Gonee 4vem 170 kaHanamm
NPaKkTUYEeCKN HEBO3MOXHO. YuuTbiBas 3T0  OBCTOATENbCTBO, MnporpammHoe obecneyeHune
NO3BONSAET HacTpamMBaTb MOHUTOPWMHI KaHana WM rpynnbl  KaHamnoB MO MNOPOroBbIM
(KOHTPOMbHBLIM)  3HAYEHWUsIM, MO OOCTWXKEHWIO WNN  MNPEBLILWEHNIO KOTOPbIX BblaaeTcs
NH(POPMaLMOHHOE CcOoobLleHne onepaTtopy O HeobXoOUMOCTM MPUHATUS peLLeHus no
BO3HUMKLUEN CUTYyaLUW.

B xopoe wu3mepeHun Hapsgy C MNOKa3aHWsSMW  OaTYMKOB, YCTaHaBMMBaeMbIX B
npeaycMoTpeHHbix npoektom CIHU mecTtax, Heo6xoaMmo nonyvyeHne MHopMaunn LWTaTHOM
CKY (ACY TIM) o napameTtpax PY (pacnpegeneHue no 1-my KOHTypy Temnepatyp, AaBreHus n
pacxogoB TennoHocutens, yposeHb B KI), a Takke AaHHbIX O coctoaHun [LIH, ocHoBHoOro
WUCTOYHMKA rmMOopoavHaMU4ecKoM HecTabunbHOCTM B KOHType. Ha aHeprobnokax c
aBTOMaTM3MPOBAHHON cUCTEMON KoHTpons u ynpasneHus (ACY TI1) nonyveHve Takon
WMHopMaLmMm Ang uenen ncnoitaHnin ¢ ncnonob3osaHmem CINHW Bo3aMOXHO B aBTOMaTUYECKOM
pexume. BnepBble Takon pexum pernctpauum n obpabotkm gaHHbix wratHon ACY Tl Ha MTK

CINHW 6bin peanusoBaH Ha TaHbBaHbckon ASC.

KoHTponb BuGpaunoHHon HarpyxeHHocTu BKY peaktopa n M'uT

Mpobnema Bnbpaunm BHYTPUKOPMNYCHbIX YCTPONCTB peakTopa B MOTOKE TEennoHOCUTENs
BO3HUMKNa B KOHUE 60-x roqoB B CBS3W C NOBPEXAEHUSMM 3NIEMEHTOB PEAKTOPOB OT YCTarocTu
1 n3Hoca Ha ASC pasnUyHbIX CTPaH.

PacueTHo-aKkcnepMMeHTanbHbI  aHanuM3 rMapoynpyron CUCTEMbl BHYTPUPEAKTOPHOro
o0opynoBaHMs, BbBIMOSMIHEHHBIM C  Y4eTOM OnbiTa WUCCNeaoBaHUMM Ha peaktopax BBOP
pas3fMYHbIX MOKOSIEHUIW, MokKasar, 4YTO npu  ANUTEenbHbIX  BUOPALMOHHBIX  Harpyskax,
CENCMUNYECKMX BO3AENCTBUAX U OMHAMUYECKUX Nepenagax gaBfieHus (B cnyyae aBapuMHOMO
pasynnoTHeHMs 1-ro KOHTypa) HaubonbLMM OUHAMUYECKMM Harpyskam nogBeprarTcs
BHYTPUKOPMYCHasa LlaxTa peaktopa € ONOKOM OMopHbIX TPyO, Ha KOTOpbIX pasMeLLalTcs
TOMMMBHbIE KAacCeTbl aKTUBHOW 30HbI, @ TakKe LUMOHOYHbIE Y3Iibl KPEMNEeHNs LWaxTbl K KOpnycy
peakTopa, Noka3aHHble Ha puc. 14.3.
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Puc. 14.3. OcHoBHble HecyLume anemeHTbl BKY:

1 — BHYTPUKOPMYCHas WaxTa; 2 — HUWKHUI y3en KpenneHns; 3 — 6nok onopHbIX Tpyb; 4 — gHue
WaxTbl; 5 — WWNOHKN; 6 — WTUAT; 7 — KPOHLUTENH.

Hanbonee OTBETCTBEHHbIM 3TanoM WccrnegoBaHWs BubOpauunm U NOATBEPXOEHUs
BubponpoyHocTn u pecypca BKY n TBC 4BnawTca HaTypHble W3MEpPEHMSsI MapaMeTpoB
BMOpauumm npu BBOAE B IKCNyaTauuio. Takne uamepeHus NpoBOAATCS Ha KaXOoM peakTope
npu obkaTke OOOpyAOBaHWA: Kak Ha HayanbHOM 3Tane obkaTkm npu HaxoxaeHun PY B
«XONOOHOM» COCTOSIHUK, TaK U Ha HOMMHarnbHbIX NapameTpax ropsyven obkatkm (P = 15,6 MlMa,
T = 280°C) npu pasnuyHOM KonmuecTBe M coyeTaHun pabotarowmx [LIH. Kpome Toro,
perncTpupyeTtcs HarpyxeHHocTb BKY B nepexogHbix pexumax, CBA3aHHbIX C MNyckamu W

octaHoBamu "LH.
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CocTaB BHYTpUpEaKTOpPHbIX BUOPOM3MEPUTESNbHBIX TOYEK ANA pasfnnyHbiX NpoekToB PY
BB3P-1000 npuBeaeH B Tabnuue 14.2.

Tabnuua 14.2. CocTaB BHYTPUPEAKTOPHbLIX BUOPON3MEPUTENBbHBLIX TOYEK

I'onoBHO#M Pedpepent-
OoK Masas Hasgt ADC | Bisok Nel
HanmenoBanmue BBSP-1000 copii bosbias (6o Nel | TsaubBaHb-
Ne (60K Ne5 BBOP- cepust ) .
n/m VSMEPHTCIBHBIX Hososopo- 1000 BB3P-1000 BOHFO_U cxon
npeoOpazoBarenei o JIOHCKOM ADC,
HEXKCKOM (B-302, (B-320)
ADC, B-428
ADC, B-338) B-320)
B-187)
1 [IpeobpazoBarenu 72 6 9 23 17
ITyJIbCALMi JaBJICHUS
2 [IpeobpazoBarenu 118 10 16 33 39
BUOPOM3MEPHUTEIHHBIE
3 [IpeoOpazoBarenu 299 19 28 34 42
JTUHAMHYECKUX
nedopMaruit
(HaIPSOKEHMIA )
4 Hmutatopsl TBAI - - — 9 18
BUOPOU3MEPUTENILHBIC
5 Bubpo3oHsI 3 — — 6 6
HaMpaBIIAIOIINX KaHAIOB | (TpaBepca
OP CV3 OP CVY3)

KonebaHnsi ocHOBHOro oGopyaoBaHWsl, pPerncTpupyemble Npu OaHHbIX U3MEPEHUsX,
ABNAOTCA BbIHYXXAEHHbIMW. B cnektporpammax npeobnagarT 4acToTHble COCTaBnsoLwme,
cBs3aHHble ¢ paboton MUH (16,5; 33,0; 49,5 n 99,0 My) n cobCcTBEHHBIMU KOnebaHnsMn
TennoHocutens (0,8; 10,0 n 13,0 Ny). Mukn cnekTpanbHOM NAIOTHOCTU HANPSHKEHUA ANA 3TUX
yacToT 6nmM3ku No BMAY K AenbTa-PyHKUUKW, YTO XapakTepHO AN BbIHYXAEHHbIX KonebaHun.
OcHoBHast MOLLIHOCTb CMeKTpa COCpeaoToYeHa B YacTOTHOM ananasoHe go 200 [u.

KoHTponvpyemMbiMM  30HaMK  TMOPABMAWYECKOrOo  TpakTa,  XapakTepusylowuMMUCcs
HanbonbLllen rmagpoaMHaMNUYEeCcKon HeCTabuNbHOCTLIO MOTOKA TeNNOHOCUTENs, BblN NPUHATLI:
Bcac n Hanop [LH, Bxog noToka B peakTop, BHYTPMPEAKTOPHbIA TPaKT M ero 30Hbl (30Ha
XBOCTOBMKa M ronoskn TBC), BbIXo4 nOTOKa M3 peakTopa, 30Hbl XOSIO4HOMO WU ropsiyero
konnektopos .  Hanbonee BUOPOHArpy>XeHHbIMWU  KOHTPONUPYEMbIMU  dNEMEHTaMu
obopynoBaHus PY aBnstoTca waxrta, obevarika 63T, TBC, LT, konnekropbl naporeHepartopa.

O6bem n coctaB mameputenbHbix npeobpasosatenen CIMHW BKY peaktopoB cepun
B-320 npeactasneH Ha puc. 14.4.

Ons nTBC

BUBpogmarHocTMyeckme nmmTtaTopbl B konnvectee 3 WT. MecTta ycTaHOBKM npeobpasoBaTenen

BVI6pOD,I/IHaMVILIeCKOFO KOHTpOINA NCcnonb3yroTCA cneuwnanbHble

Ha BI/I6pO,D,VIaFHOCTI/1‘-IeCKI/IX nMmnTaTopax npuBeneHbl Ha puc. 14.5.
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Ha puc. 14.6 nokasaHO pa3melleHne nepBuYHbIX NpeobpasoBartenen Ha netnax MUT.

Ha xonogHom (4 wT.) u ropsiyem (4 wrt.) konnektopax MI" yctaHaBnuBatoTca npeobpasoBartenu

OnHamMmnyeckux gedopmaumn (puc. 14.7).
v

- npeoOpasoBaTenb Myabcalnii JaBIeHus 1 - xopmnyc peakropa,
(BPA) - 11 wr. 2 - obeuaiika B3T (2 BPA,

3 BWC, 5 UTD);
- mpeoOpa3oBaTenb AMHAMHYECKHX 3 - waxrta BHyTPUKOPIYCHAs
nedopmauuii (UTD) - 42 . (6 BPA, 2 BWC, 16 UTDY;
4 - BubOponmarHoCTHYECKHi
- npeoOpa3oBaresb BUOPOM3MEPUTENLHbII nmutarop TBC (3 wr);
(BWC) - 10 wr. 5 - omnopnas TpyDa (3 BPA)

PucyHok 14.4. CocTaB M3MepUTENbHbIX CPEeACTB MpU  NPOBEAEHWMM MyCKOHaNnaaouHbIX

BUOPOAMHAMUYECKNX BHYTPUPEAKTOPHbIX N3MEPEHUIA
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BPAL...2 — npeobpa3oBarenu myabcaluii JaBIeHUS,
BWCI1...4 — nmpeoOpa3oBarenn BUOPOU3MEPHUTEITBHEIE,
BWAL...6 — BuOpousMepuTenbHble UMUTATOPBI TBAJI;
BWBI...2 — BuOp030H1bI HATIPABJISIOMINX KaHAJIOB

PucyHok 14.5. CocTaB n3MepuTenbHbIX CPEACTB NPy NpoBeaeHMN NyCKoHanago4HbIxX

BMOpOAMHAMMYECKMX n3MepeHun ¢ ucnono3osaHvem NTBC
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BIW2
BIW3 X1 X2
BIW4
UTA14
UTAI13
UTAT1
UTA12
UTA6
BP3
BP2
BP1
UTAIS5
BIWS  yTAl6
BIW6
BIW7
W8

O

[IpeobpazoBarens BubOparuii (mepeMerieHus,
CKOpOCTH), 16 1mT.

BP12
- T
UTAS oo
UTA9
UTA10
UTAS v
UTA4
ety Ned TTeTns Ne3
\ /
I 111
UTAI1
UTA2
>
ITetyst Nel TTeTis No2
II BP7
BP4 L3
BP5 BP9
BP6 BIWO
BIW10

[IpeobpazoBarens mynbcaruii JaBiaeHus, 12 mr.

BIW15
BIW16
UTA20 BIW13
UTAI19 BIW14
UTA17
UTAIS8
BIW11
BIW12

O

[Ipeo6pa3zoBarens nuHaMuYeckux aedopManui,
20 mr.

Puc. 14.6. Cxema pacnonoxeHus nepBuYHbIX npeobpasosaTenen Ha netnax MUT
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Puc. 14.7. Cxema ycTaHOBKM NEPBUYHLIX Npeobpa3soBaTenen Ha naporeHepaTope

Mpn npoBegeHMN M3MEpeHWn C y4yeToMm obecnevyeHus BO3MOXHOCTUM MOocreayoLero
B3aMMHOIO CMEKTPanbHOrO W KOPPENSAUMOHHOTO aHanusa [OaHHbIX COCTaBNSAKTCA CXEMb
O[HOBPEMEHHOM  perncTpaumm  nokasaHunm  pasnuyHoro  Tuna  npeobpasoBartenen
(NpeobpasoBatenen nynbcauun gaeneHunsa p(7), akcenepomeTpoB A(7) N TEH30PE3UCTOPOB
o(7)). MeTognka anHamuyecknx nameperHui BKY peaktopa coBMecTHO € ApyrmMu cuctemammu
MyCKOHaNago4YHoOro  BUMOPOKOHTPONSA  npedycMaTpvBaeT  OOHOBPEMEHHYID — permcTpauuio
nokasaHui rpynnbl npeobpas3oBaTenen YCTaHOBMEHHbIX B pa3nuyHbix Mectax PY wu
nofo6paHHbIX TakuMm 06pasoM, YTOBbI MMenach BO3MOXHOCTb CreayoLmMx BUAOB aHanusa:

- OueHKa pacnpeneneHna ﬂyﬂbCaLlMVI AaBITIEHNA NO TPaKTy TENJTIOHOCUTENA,
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- BbliBNeHMe hopmM kornebaHun BHYTPUKOPMYCHOW LWaxTbl peakTopa;

- bmkcauma HanpskeHHO-0eOPMUPOBAHHOIO COCTOSAHUSA WaxTbl 1 obevankn B3T;

- MccnegoBaHMe COBMECTHbLIX BUOpaLmMm MMUTAToOpOB TONSIMBHbIX KacceT, waxTbl n B3T;

- M3y4yeHue B3aMMOCBA3M KornebaHui BHYTPUKOPMYCHOro obopyaoBaHMs C curHanamu
BHELLIHMX Npeobpa3soBaTenei;

- onpepgeneHue cBA3n napameTpos Bubpaumm MUH ¢ nynbcaumsamu gasnenus;

BblSIBNEHNE NPUYKH MOBbILLIEHHbIX BMbpaumn (B cny4vae nx
o6HapyxeHus).CchopmmpoBaHHbIe Takum obpasom rpynnol npeobpasoBarenen
O[JHOBPEMEHHOWN perucTpauumn Ha CTauMOHapHbIX PexuMMax pernctpupytoTcs noovepénHo. Ha
nepexoaHbIX pexumMax perucTpupyeTcs TONbKO ogHa rpynna npeobpasoBaTenen, B KOTOPYHO
BKIOYaOTCA npeobpasoBaTenu, ycTaHoBNEHHble Ha BKY, kpblwke peaktopa, MUT v Ml (mecta
YyCTaHOBKM  onpegensaiTcs  paboummum  nporpammamu).  MuHuMManbHOe  KONUYECTBO
npeobpasoBartenen B rpynne AoJMKHO ObiTb HE MeHee 16.

KoHTponb BubpoHanpsbkeHHoct BKY wn TUT npoBogntcs € MCNONb30OBaHUEM
06006LLEHHBIX KpUTEPUEB MO BO3MYLLAIOLWLMM BO3AEUCTBUAM (NyNbCauun AaBfieHUsa No TpakTy
TennoHocuTens u Bubpaumm NUH—0CHOBHOro NCToYHMKa rMapoanHaMMYECKon HECTAbUITbHOCTH
B KOHTYpe), N0 AUHAMWUYECKOMY OTKIUKY BHYTPUpPEAKTOpHOro obopynoBaHns (BUbpoyckopeHus
LaxTbl, TONNMBHbIX kKacceT n B3T) n BUOpaUMOHHBIM HaNpPsPKEHNAM B Hanbonee HarpyXeHHbIX
anemeHtax BKY wn TUT. B kayectBe KpuTepueB rnapoanHaMMYecKon HecTabunbHOCTH,

AONHAMMYECKOrO OTKMMKa W BUOpOHarpyXeHHocTn obopygoBaHua PY Obinv NPUHATBL U
A o
onpegeneHbl KOHTPOSMbHble 3HaveHus amnutyd p(z), A(z), o(7), obwux S(f,SO,SO n

yacToTHbIx SP(f), S*(f), S°(f) ctangapToB.

KoHTpornbHblEe 3HA4YEeHMsT XapaKTEPUCTUK BUOpALMOHHON HarpyxeHHocTn BKY peaktopa
n NTBC, BbipaboTaHHble B COOTBETCTBMM C pa3paboTaHHbIMM MeTodamu, MpuBeLeHbl B
Tabnuuax 14.3 n 14.4.

KOHTpoOrbHble 3Ha4YeHus garTcsa AN CTaunmoHapHbIX peXmnmoB. B nepexogHbIx pexunmax
MakcumarnbHble amnnuTyabl Nynbcauuin AaBfeHUs U OUHAMUYECKUX HAMNPSHKEHUN He OOSDKHbI
npeBblllaTb COOTBETCTBYIOLMX 3HAYEHUIN B CTaUMOHapHbIX pexnmax 6onee, yem B 10 pas.

HenocpeactBeHHO no  xody WCMbITAHUA  MPOBOAUTCHA  KOHTPOSMb  AOCTOBEPHOCTU
nony4aemMon WHGPOPMaUUN UM OLEHKA MPUEMSIEMOCTM pPe3ynbTaToB MNyTEM CpPaBHEHUS
MakcumanbHblX amnnutyg curdanoB p(z), A(z), o(z) ¢ KOHTPONbHLIMM (POHOBbLIMU YPOBHSAMM
[pn], [An], [on] Npn HepaboTatowmx MLUH, a Takke C KOHTPONbHLIMW YPOBHAMU amnnuTyA [Pal,
[Aal, [0a] Npu pasnnyHbix kOMBUHauuax paboTtarowmx MUH.

B npouecce ucnbiTaHUM M N3MEPEHUN B pEXMMe peanbHOro BPEMEHW BbINOMHAETCH
3Kcnpecc-aHanmM3 nonyvyaemon uHopmauum C  OLEHKOW MaKCMMasnbHbIX amMnnutyd wu
CpedHeKBaApaTUYHbIX 3HAYeHW nynbcauuin OaBneHus, AUHAMWUYECKUX HanpskeHun wu

BM6pOyCKOpeHI/II;1, a TakKkKe 4YaCTOTHbIX CMEKTPOB KOHTPOJIMPYEMbIX NapaMeTpoB. ﬂonyquHble
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XapaKkTepUCTnMkn COonoCTaBliAKOTCA C KpUTEPUAMM YCMNEeLWHOro 3aBeplueHUA I/I3MepeHI/Il7I n
npnemMmrnemMmocTn pe3ynbTaToB.

Tabnuua 14.3. KOHTpPOmnbHbIE 3HAYEHMS MYCKOHANago4YHbIX AMHAMMYECKMX ucnbiTaHun BKY

peakTopa
. KoHTpoJIbHBIC 3HAYCHUS
Konrposmpyembiii DnemeHT (30Ha) 000PYIOBaHUS Awmm- | O6mwit | YacTOTHBIH
napamerp
JTUTYJA |CTaHAApPT| CTaHIAPT
[Tynbcaruu ~ |BXoa moToka B peakTop 21 6,5 3,0
AQBJICHHA, BHYTpHpEaKTOPHBIN TPAKT TEILIOHOCHUTEIIS 12 3,0 2,1
«lla BbIxos oToKa U3 peakropa 26 7,0 1,5
OOcuaiika I1axThl:
Hanpsokenust, [ 30HbBI BXOJHBIX U BBIXOJHBIX IATPYyOKOB 0,8 0,2 0,1
MlIla L HIDKHEEe CeueHHUe 0,6 0,15 0,07
Oo6euaiika B3T 0,4 0,1 0,05
OOeuaiika IaxThl:
Bubpoycko- [~ 30HbI BXOJHBIX U BBIXO/IHBIX naTpyoKoB 0,8 0,2 0,1
peHus, ¢ — HUKHEE CEUYECHUE 0,6 0,15 0,07
Oo6euaiika B3T 0,3 0,1 0,05
Hakonnennas [a] _ Zl <08
MOBPEKIaEMOCTh i [N ]i

Tabnuua 14.4. KoHTponbHble 3HaYeHUs MyCKOHANaAo4YHbIX AUHaMMUYeckux ncnoitalmn UTBC

. DneMeHT KoHTposibHbIE 3HAUEHUS
KoHTtponmpyemsiii = =
BUOPOIMArHOCTHUECKOTO OO0 YacTOTHEIN
napaMmerp AMIuTyaa
UMHUTATOPa KacceT CTaHAapT CTaHapT
TTymbcanmy XBOCTOBHK 12 3,0 2,1
nasnenns, kla | popopka 12 3,0 2.1
T'onoBka 0,6 0,15 0,05
BubpoyckopeHus, | XXBOCTOBUK 0,4 0,1 0,05
g WmuTatop TBINI 0,6 0,15 0,75
Hanpasnsirommii kanan 0,6 0,15 0,75
Hakomnennas B [a] _ z N; <0.8
MOBPEXK1aeMOCTh i [N ]i o

Ha nepBom aTane (cpasy nocrne oKOHYaHWs UCMbITaHWUA) NPOBOANTCS NpeaBapuTenbHas
o6paboTka (akcnpecc-aHanu3) nony4yaemMon MHopMaunm ¢ OLEHKON MakCUMarbHbIX 3HA4YEHUN
aMmnnMTyad W CpedHeKkBadpaTUYHbIX  3HAYEHUA Nynbcauun  AaBheHus, ANHAMUYECKUX
HanpsKeHU N BUOPOYCKOPEHWI, a TaKKe YaCTOTHbIX CMEKTPOB KOHTPONMPYEMbIX NapaMeTpOB.
MpoBepsieTcsi COOTBETCTBME MaKCUMMarbHbIX 3HAYEHUIN YCTAHOBIEHHbIM Kputepuam. Mo aTum
3Ha4YeHMaAM MOryT ObITb BbISIBNIEHbI HEXapaKTepPHbIe NpoLecchl B paboTe obopyaoBaHus PY.

OkoHuaTenbHasa obpaboTka BKIoYaeT:
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- onpegeneHve  aBTOCNEKTPOB  3apermcTpMpoOBaHHbIX  CUrHamnoB, nNpoBedeHune
CNeKTparnbHOro  (B3aMMHO-CMEKTPanbHOr0) W  KOppPensiyuMoHHOro adanusa. CnekTpanbHas
o6paboTka Ha ocHoBe ObICTpbIX NpeobpasoBaHuii Pypbe BLINOMHAETCA B AMana3oHe 4acToT OT
0 no 200 Ny ¢ paspeLuatoLLenn cnocobHocTbio cnekTpa 0,25 u.

- OLEHKY YCTanoCTHOW NPOYHOCTU arieMeHTOoB BKY.

UnCNEeHHbIN KpUTEPUIA [ONYCTUMOCTM BMOPALMOHHBIX HaNpPsHKEHUN, OEUCTBYHOLWMX B
anemeHTax BKY npu HOMMHanbHbIX NapamMeTpax peakTtopa, YCTaHaBnuBaeTcs U3
PacCMOTPEHNS YCTaNoOCTHOM NPOYHOCTM 3TOro o6opyaoBaHms.

PacueTHaa kpuBas ycTanocTtu, MokasblBawoLwas CBA3b [OMyCKaeMon amnnuTyabl
NPUBEOEHHBIX HAMNPSHXKEHUN [o,], MOMyYeHHbIX NO pe3ynbTaTam WM3MEPEHUN BUOPaLMOHHBLIX

HaI'IpFI)KeHVII7I B 3yieMeHTax O60py,D,OBaHI/I$I, M yncna unKnoBs, onpenendetcd 3aBUCUMMOCTbIO:

T
[, ] =T ooz (14.1)
al™ 012 ° .
y-n, -[N]
rae Ry, — MUHMManbHOe 3HaveHMe npedena TeKydyecTM Mpu  pacH&THOM

Temnepartype, Mla;

y — KO3(PMUUMEHT, yuYuTbiBaOLWMIA HEPaBHOMEPHOCTb pacnpefeneHns nynscaunum
OaBMEHNA U HanpPsPKeHWA Mo MNOBEPXHOCTU anemMeHToB BKY © Hannume KOHLEHTpaToOpOB
HanpsKeHWn, Ha OCHOBE AMMUPUYECKNX JaHHbIX NpuHUMaeTcs y=10;

N, — KO3 MUMNEHT 3anaca, NpUHMMaeMblin N,=2;

[N] — monyckaemoe 41MCcno LMKIOB HarpyXeHus.

PacyeTHaa kpuBas yctanoctu Onsi HOMUHANbLHOMO pexuma B TeYeHue BCEero Cpoka
cnyx0bl peakTopa npuBefeHa Ha pucyHke 14.8. YkasaHHasa kpuBas NocTpoeHa no dopmyre
(14.1) n moxeT ncnonb3oBaTbCA A51s BbICTPOW OLEHKN MPMEMMIEMOCTN pe3yrbTaToB U3MEPEHNI

BMOPaLMOHHBIX HanpsiKeHWI, Kak A y3KONOSIOCHOIrO CMeKTpa HanpsiKeHWIA:

N ], (14.2)

[N]
roe  [a] — monyckaemasi NOBpeXxaaemMocThb;
N —uncno LMKNOB Harpy>xeHus,
Tak 1 npn ogHOBPEMEHHOM B036y)K,D,eHVII/I MHOIMX 4acTtoT:
N.
> —t<[a], (14.3)
~[N]
roe i — MHOekc, obo3HavaeT COOTBETCTBMUE NapamMeTpoB YacToTe fi.
Hencteytowee Yncno umknoB N; no dakTUyeckn 3aMepeHHOM YacToTe N3MEHEHUS

BMOpaLMOHHbBIX HanpsXXeHun onpegensaeTcs no popmyne:

N, =1,26-10°- f. (14.4)
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Benuuuna [N]; BblumncnaeTcsa Ha ocHoBaHMM chopmynbl (14.1) npu NoACTaHOBKE B HEE

BMECTO [Ga] hakTMYEeCKN 3aMepPEHHON aMNINTYLbl HANPSXKEHWN.

3HaveHune [a] npuH1UMaeTcs pasHbim 0,8.

[ Ca]

MlIIa
2,4
1,6 ™
0,8
[N]-10°1°
2 4 6 8 10 12 14 16 18 20

PucyHok 14.8. PacyeTHas Kpvsas yctanoctu

Mo OKOHYaHUM pexMmMoB  (OPMUPYETCS  3akr4yeHne O  BUOPOHAAEXKHOCTU
uccnegyemoro obopyaoBaHusi, AN Yero  MNpPOU3BOAMTCSH  CpPaBHEHWE  CTaTUCTUYECKUX
XapaKTepuCTMK PerucTpMpyemMbix CUrHanoB ¢ OOO6LLEHHbIMA [aHHBIMU MO  aHaNOrMYHbIM
M3MepeHnsaM Ha npeablaywimx  6nokax AJC, BkNovalwWMMM - o6lWMe  cTaHaapThbl

(CTaTI/ICTI/I‘-IeCKMe OUEeHKNn cpeaHeKkBaapaTn4ecknx OTKIMOHEHUI CTauMoHapHbIX CJ'Iy‘-IaIZHbIX

A ld o
npou,eccos) Sop,SO ’SO N ChneKkTporpamMmmbl MNOKa3aHUU (OLI,eHKVI CTaHOapToOB 4YacCTOTHbIX

cocTtaensatowmx) SP(f), SA(f), S(f).

B panbHenwem npoucxoauT BKNKOYEHWE NoslydeHHon mHdopmauumn B 6asy JaHHbIX MO
NyCcKOHanagoYHbIM AUHAMUYECKUM M3MEPEHUSIM C LEMblo MX MOCNenyoLWero Ncnosib3oBaHus
npyM  CTATUCTUYECKMX  YTOYHEHUAX  OBOOLLUEHHBbIX  XapakTepucTuk, obecnevmBaroLLnx
BnbponpoyHocte BKY, a Tawke Ans onpegeneHus yCTOMYMBBLIX KOPPENSILMOHHBIX CBS3EN
MeXay pasfMyHbiMK NapameTpamMm Kak OCHOBbI CUCTEM BUOPOAMArHOCTUKM.

B uenom nporpammbl AguHamuyecknx wusmepeHun BKY u TUT, nomumo oueHkn
NPUEMIIEMOCTN  3KCMNyaTauMOHHON  BUOPOHArpy>XEHHOCTU  peakTopHOro  obopyaoBaHuS,
COPMEHTUPOBaHbl Ha MOSMyYEHWE W HaKOMMEHWe [AaHHbIX MO BAWSHUIO Ha nNapaMmeTpbl
BMOpoHarpyxeHHocT BKY  BO3MOXHbIX  TEXHOMOTMYECKMX  OTKMOHEHUA B  YCMOBUSAX
n3rotoBneHnsi, cbopkn un Hanagkm obopyooBaHMS NEpPBOrO KOHTypa, T.€. Ha pPaHHIo
BMGpoamnarHocTuky PY.

lMyckoHanago4Hble anHamudeckne namepernsa BKY B coctase CIMHW Gbinm npoBeaeHbl
NpakTU4eckn Ha BCex BBeAeHHbIX B cTpon 6nokax BBOP-1000: ronosHom 6noke BB3P-1000

(6nok Ne5 HosoBopoHexckon ASC npoekT PY B-187), 6nokax «manon» cepun npoektos B-302
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n B-338, 6nokax 6onbLuon cepun B-320 (16 aHeprobnokos 3a roabl ¢ 1983 no 2001), 6nokax B-
428 TaHbBaHbckon ASC, B-412 ADC «KynaHkynamy, B-446 6noka ASC «byliep».

Cratuctmyeckoe 0600LWeHne pesynbTaToB M3MEPEeHUn Ha 3Tux BGnokax no3Bonumno
nonyuntb OOOOLLEHHbIE XapaKTepPUCTUMKN MAPOANHAMUYECKON HeCcTabunbHOCTM NOTOoKa
TennoHocuTens B KoHType PY B-320 u onpegenutbs Kputepuum rmapoaMHaMmyeckoro
Harpy>XeHus, QUHaMU4eCcKoro OTKIMKa U BMOPOHArpy>KeHHOCTU OCHOBHOro obopyaoBaHusa PY
AaHHOro Tuna. PaccmaTtpmBanmcb TONMbKO PEXMMbI, NPU KOTOPbIX obecnevmBanocb NpoekTHoe
3aKpensieHne 3NeMeHTOB KOHCTPYKLUUNA.

HenpeBbllweHne KOHTPOSbHbIX 3HAYeHWW MakCcumarbHbIX amMnnuTyd, obwmx u
YaCTOTHbIX CTaHAAPTOB, BblpabOTaHHbLIX HA OCHOBE CTATUCTUYECKUX OBOBLLEHWA AaHHbIX NO
BceM paboTamowum 65okam B curny HeobxoammMocTn 0OOCHOBaHMSI BMOPOHAAEXHOCTM MO
KpUTEpPUsIM YCTanoctTu M uaHoca (pecypca), obecneumBaloT, C OQHOW CTOPOHbI, OOMYCTUMbIN
YPOBEHb YCTarioCTHOW MNOBPEXAAaeMoCTW, a C JApyrol — He3HA4YMMOCTb OTNN4MA
KOHTPONUPYEMbIX AMHAMUYECKMX MNapaMeTpoB HOBbIX OMOKOB OT COCTOSIHUSI TOMOBHOMO
peakTopa, ofepexarLlero ocTanbHble YCTaHOBKM [OaHHOW cepun no HapaboTke pecypca
(anemeHTbl BKY 6noka Ne5 HBAJC Habpanu k HacTosiemy BpeMeHu [0 3-10% umknos Ha
MaKCUMarbHbIX YacToTax).

Ha HekoTopbix 3Heprobnokax (6noke Ne1 KanuHuHckom AJC, 6noke Ne2
KOxHoykpauHckon AJC wn 6rnoke Nel XmenbHuukon ASC) Mmeno MecTo npeBbllleHne
nynbcaunn [aBneHusi, UHAMUYECKMX HanpsiKeHUn n BUOPOYCKOPEHWN Hag KOHTPOSbHbIMU
3Ha4YeHUAMMN.

Ha ©Onoke Ne1 KanuHuHckon AJC Obin 3aduKCMpoOBaH MOBLIWEHHBLIA YPOBEHb
nynbCaunn AaBfeHus, KOTOPbIN, Kak ObiNno YCTaHOBNEHO, OOBACHANCA HENPOEKTHbIMU
yCrnoBuaAMM 3akpenneHna anemeHtoB ogHoro ua LH. MNocne 3ameHbl BblemMHOM 4Yactu MLH
NMOBTOPHbIE U3MEPEHNST NOKasanu CHWXeHWEe YPOBHS Myrbcauui AaBrieHnsa NoyTu B ABa pasa,
[0 KOHTPOSbHbIX 3HAYEHUN.

Ha 6noke Ne2 IOxHoykpanHckon ASC 6binv OTMEYEHbl MOBbIWEHHbIE Mynbcaunm
AaBMEHUS U NOBbILWEHHbIA YPOBEHb AUHAMUYECKUX HanpsXKeHW WwaxTbl Ha 060pOTHON YacToTe
MNiH, conpoBoxgaBwmecs nosbiweHHOM Bubpauven anektpogsuratens [LH. [Mocne
AononHuTensHon 6anaHcmpoBkn anekTpoasuratens NUH npeBbIleHNa KOHTPOMbHbIX 3HAYEHWIA
6bINy ycTpaHeHbI.

Ha 6noke Ne1 XmenbHuukon ASC npu HOpManbHOW rmapoanHamMmmn4eckon o6CcTaHoBKE B
KOHTYype Oblfia 3aduKCMpoOBaHa MNOBbILEHHAA WHTEHCUMBHOCTb KonebaHun waxTbl Kak Ha
yacToTe BO3MyLLalWKMX cui (nonatovHas vactota LUH), Tak n Ha ogHon M3 cOBCTBEHHbIX
yacToT KonebaHun LWaxTbl, NPU 3TOM OblT OTMEYEH MOBbILWEHHbLIN YpPOBEHb BuBpauun
N3MEPUTENBHbIX TENNOBLIAENAIWMNX COOPOK Ha YacToTe COOCTBEHHLIX KonebaHuh waxTbl. B
pesynbTaTe aHanusa pe3yfbTaTOB W3MEPEHUN U TEXHUYECKON AOKYMEHTauuu, a Takke

nocrneaytoLwen peBusnM YCMOBUIA 3aKpensieHns LaxTbl B XOA4e NpeanpuHSATON pasGopku
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peaKTopa, Obino YCTaHOBI1IEHO, YTO MNpPEeBbIUEHNA KOHTPOJIbHbIX NapamMmeTpoB OblIM BbI3BaHbI
reomMeTpn4eCkMMn OTKITOHEHUAMU OT MPOEKTa. ,uOI'IOJ'IHVITeJ'IbeIe ONHaMn4eckme mnU3MepeHud,
BbINMOJIHEHHbIE NOCNEe YCTpaHeHUA [OaHHbIX OTKINOHEHU, AOanu yAOOBIETBOPUTESIbHbIE

pe3ynbTaTbl.

BubpolwymoBOM KOHTPOSb peakTopa

BubpoluymoBOn KOHTPONb peakTopa NpOBOAUTCA OAHOBPEMEHHO C  KOHTpONeM
BMOpaLmoHHoOW HarpyxeHHocTn BKY peaktopa n MTBC Ha atanax XIO B Tex e pexumax, a
Takke nMpu npoBedeHUN AnHaMmudeckux wuamepeHun [UT Ha aTanax uanMyeckoro u
9HepreTU4ecKoro nycka.

Ona npoBedeHns BUOPOLLYMOBOrO KOHTPOMS Ha LWNWMAbKax KPbIWKA peakTopa
ycTaHaBnueawTca 4 BubpoakcenepomeTpa (N0 OAHOMY Ha LWNWAbKY pPaBHOMEPHO MO
OKPY)XHOCTU KpbIWKMA) M obecneymBaloT M3MEpPeHNEe BUOPOYCKOPEHWUIA B BePTUKAIIbHOM,
TaHreHumanbHOM 1 paguanbHOM HanpaBfeHNAX OTHOCUTENBbHO OCU peakTopa.

CnektpanbHasi o06paboTka pe3ynbTaTtoB M3MEPEHUA MPOBOAMTCHA  aHaNOrM4HO
0ob0paboTke pesynbTaToB KOHTpONs BUOpauMOHHOM HarpyxeHHoctn BKY u TUT, aHanus
pe3ynbTaTtoB 060MX BUOOB N3MEPEHUI NPOBOAMTCA COBMECTHO.

MoMMMO OLEeHKM BMOPALMOHHOIO COCTOSIHUSI KPbILWKM peakTopa BO B3aMMOCBS3M C
o6opygoBaHnem LUK PY 1 nonydeHus aaHHbIX NO MPOSIBNEHMIO B BUOPOLLYMOBbLIX CUrHanax
npeobpas3oBaTteniel Ha KpbIKe peakTopa BO3MOXHbIX TEXHOSTOMMYECKUX OTKITOHEHWA npu
M3roTOBNEHMM M Hanagke o6opyaoBaHUA MEepBOro KOHTypa UEnsiMM  UCMbITaHWA Takke
ABNAOTCS:

—  BbIIBMIEHME CBA3EN MeXAy BenvyunHamy BuOpauum n nx cnektpanbHbiM COCTaBOM
no npeobpasoBaTensm BHELIHETO U BHYTPUPEAKTOPHOIO KOHTPOSS;

—  Habop McxoOHbIX OaHHbIX AN (POPMUPOBAHUSA KPUTEPUEB OLIEHKM HOPMAaSibHOro
COCTOSIHUS  BHYTPUPEAKTOPHOro obopydoBaHusi, a Takke Ang pas3paboTkm MeToauk
ANArHOCTMYECKOro KOHTPONSA COCTOSHUSA PY 1 ero octatoyHOro pecypca C NMoMOLLbI CUCTEM
BHELUHEPEaKTOPHOro KOHTPONS.

Takum obpasom B nepcnekTuBe CTaBUMTCA  3ajaya  BO3MOXHOM  3aMeHbl

BHYTPUPEAKTOPHbIX M3MepeHUin 6onee NpoCTbIMU BHELLHEPEAKTOPHbLIMMN.
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TepmomeTpupoBaHue o6opyaoBaHus PY

HaTtypHble nsamepeHus B nepmo seoga ASC B akcnnyaTaumio SBMASKTCS 3aBepLiatoLLnm
3TanoM UccrneaoBaHUSA HanpsKEHHO-Ae(POPMUPOBAHHOTO COCTOSIHUSA B CBSI3U C 06OCHOBaHUEM
MPOYHOCTU M YTOYHEHMS pecypca obopygoBaHus PY OT [eNCTBUS OCHOBHbLIX Harpysok.
BonblWylo CNOXHOCTb MNpeacTaBnseTr YyyeT MHOXecTBa (pakTOpoOB  HecTauMOHapHOro
TepMuyeckoro Harpyxenus. NMpobnembl o6ycnoeneHbl Tem, 4To obopyaoBaHue PY BmecTe C
obcnyxuarowmm obopyaoBaHnem ob6pasyroT psg cucTeM, (PYHKLMOHNPOBAHUE KOTOPbIX UMeeT
B3aMMOCBSI3aHHbIN XapakTep, KOTOPbIN NPOSBASETCA B TOM, YTO U3MEHEHME pexnma paboTbl
OLHON M3 HUX CYLLECTBEHHO BIMSET Ha W3MEHEeHVEe YCIOBUA TEPMOCUIIOBOrO HarpyXeHus
obopygoBaHusa gpyrmx cuctem. Tak, Hanpumep, oTknoveHne ogHoro 13 MUH conpoBoxgaeTcsa
cnegyrowmnmMmn nsmeHeHmsamMmn B paboTte 0OCHOBHbIX cucteM PY:

- YaCTMYHO CHWXKaeTCcs TennoBas MOLWHOCTb YCTAHOBKW, YTO COMNPOBOXAAeTCs
HapyLLleHnem TemnepaTypHOro paBHOBECUSA MEXAY KOMMEHCAaTOPOM AaBMneHUs U 1-M KOHTYpOM
C nepetedkamu TenrnoHocutensa m3 KO B 1-M KOHTYp M C AONOSHUTESbHLIM TEPMUYECKUM
HarpyxeHvem TpybonpoBOAOB CUCTEMbI KOMMEHCALMM AaBIEeHUS;

- Pe3Ko YMeHbLUaeTCsi pacxoq nuTaTeribHOW BOAbl Ha MaporeHepaTop OTKIYaemoun
neTnu ¢ AOMONHUTENbHLIM TEPMUYECKUM Harpy>KeHMem nutaTernbHoro natpyoka;

- 32 CYeT M3MEHeHWsa TemnepaTtypbl TEnSIOHOCUTENA M ero MAOTHOCTU MPOMCXoauT
CHwKeHue ypoeBHa B K[; BOCCTaHOBMEHME YPOBHS B 3KCNyaTauMOHHbIX npegenax
OCYLLECTBIAETCH YBENMYEHMEM pacxoda NognuTkM 1-ro KOHTypa, YTO NPUBOAUT K CHUKEHUIO
TemnepaTypbl TEMFOHOCUTENS Ha JNUHUX MNOAMUTKM W, TEM CcaMbiM, K [OMOMHUTENbHOMY
TEPMUYECKOMY Harpy>XeHuto naTpyokoB NognNnTKu;

- B OTKMKOYaAeMOW neTne pasBuBaeTCs O0paTHbIM TOK TEMMOHOCUTENSs, TemnepaTypa
KOTOPOro OTNMYHa OT MCXOOHOW; 3TO MNPUBOAUT K M3MEHEHUIO YCNOBUA TEPMOCUIIOBOIO
HarpyxeHust 06opygoBaHnA rnaBHOrO LMPKYNALNOHHOMO KOHTYpA.

Mpn 3TOM  WHTEHCMBHOCTb  OOMNOSIHUTENbHbIX TEPMUYECKMX BO3OEWUCTBMMA  Ha
obopyaoBaHMe CyLEeCTBEHHO 3aBUCUT OT WMCXOAHbIX MapamMeTpoB 3KCNyaTauum U CTEneHu
BHOCMMOIO BO3MYLLEHMSA: MCXOOHOW TEenfnoBOMW MOLWHOCTM 6rioka, BENWYMH WU3MEHEHUS
pacxonoB TEMOHOCUTENSA U T. 4.

CmopgenupoBaTb NoAoOHbIE BO3OENCTBUS NPU aHanumse npovyHOCTM obopyaoBaHWUS Ha
aTane npoeKTUPOBaHUS MNPaKTUYECKM HEBO3MOXHO. [1o3ToMy npu  MNPOEKTUpOBaHUU
0o6oCHOBaHME MNPOYHOCTU W AONrOBEYHOCTM 00O0pyAOBaHWSA NPOBOAUTCS KOHCEPBATUBHbLIM
nyTem, T. €. UICNONb30BaHMEM HaUXyALNX N Hanbonee XeCcTknx KOMOMHaLMN HeCTauMOHapPHbIX
BO34eNCTBUN. B CBA3M C 9TUM OOHOM U3 OCHOBHbIX 3aay HaTypHbIX UCCeaoBaHWU SBMSeTCS
onpegeneHne akTU4YECKON TEPMUYECKOW HarpyXeHHoOCTM obopygoBaHusi C  y4eToMm
0COBEHHOCTEN KOHCTPYKLMM U paboumx pexnmoB Onsi 060CHOBaHUSA MPOYHOCTU U YTOYHEHNS

pecypca peakTopHOWN YCTaHOBKM MpuW 3KCMyaTauum.
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Kak nokasbiBaloT pesynbTaTbl pacyeTHOro 0GOCHOBaHMA MNPOYHOCTM, a TakKe OnbIT
3KCnepuMeHTanbHOro uccnegoBaHus Hanps»KeHHO-4eOPMUPOBAHHOTO COCTOSAHNSA
obopynoBaHMs Ha HaTypHbIX OObekTax, Npu OnpedeneHHbIX YCNOBMAX TemnepaTypHble
Harpyskm MOryT cTaTb [NaBHbIM WCTOYHMKOM MOBPEXOAEMOCTU U MOTepu pecypca
paccMmaTtpuBaemMoro o6opyaoBaHus.

KoHTponbHOE TepMOMETPUPOBAHNE XapaKkTepHbIX Tovek obopyaosaHus PY BB3OP-1000
npoBOAUTCA B NEepuoa MNycKoHanago4yHbiXx paboT B coctaBe npoektHom CIHW ¢ uenbto
9KCMepUMEHTanNbHOro MNOATBEPXAEHUs Toro, 4Yto obopygoBaHve AaHHOM PY no ycnosusam
N3roTOBMNEHNS, MOHTaXa M 3KCnfyaTaumm cooTBeTCTByeT TpeboBaHMAM nNpoekTa B 4YacTu
HenpeBbIWEHNST WHTEHCUBHOCTM  TemnepaTypHbIX BO3gevcTBun. B xoge  umamepeHuin
BbISIBMSIIOTCA M YTOYHAIOTCS Tennorngpasnuyeckne ocobeHHoCT paboTbl yCTaHOBKM B LLENTIOM U
CTeNneHb BIUSHUA Ha HarpyXeHHocTb 060pyaoBaHUA pasnUyHbIX Yycnosuri paboTbl
o0CcnyXnBaroLLMX CUCTEM.

OpgHOM U3  3agay  KOHTPONBbHOMO TEPMOMETPUPOBaHMSA SABMSETCA  MUCCrefoBaHue
TEPMOHaNPSXXEHHOIO0 COCTOSIHUS B CBS3W C aHanvM3oM MPOYHOCTU U pecypca obopyaoBaHus B
pexumax, He NpeayCMOTPEHHbIX MPOEKTOM W He YYTEeHHbIX Npu pacyeTHOM OBOCHOBaHWUK
NPOYHOCTUN. BO3HMKHOBEHNE HEMPOEKTHBIX PEXNMOB BO3MOXHO BCMEACTBME TaKMX NPUYMH, KakK:
HEernonHoe WUCMOMb30BaHNE TEeXHUMYECKMX CPeacTB  aBTOMATUYECKOro  perynupoBaHusg,
3anoXeHHbIX B NPOEKTe; HeyaoBneTBopuTenbHas Hanagka obopyaoBaHMs 06CNYXMBaROLLMX
cucTeM; OTCTYNSIEHME OnepaTUBHOrO NepcoHana oT TpeboBaHWA  TEXHONOMMYECKOro
pernameHTa 1 MHCTPYKLUUI NO aKChyaTaumm 1 T. 4.

Ha cxeme puc. 14.9 nokasaHbl cuctembl 1-r0 M 2-f0 KOHTYpPOB, onpegenstowme
Tennorngpasnuyeckne ocobeHHocTn paboTbl TepMOHanpsikeHHbIX yanos PY BBOP-1000.

K aTum cnctemam oTHoCATCS:

— cuctema oxnaxaeHus peaktopa (M4K);

— cucTema KoMneHcauum AaBreHus;

— cuctema npoayBKM-NoANUTKN 1 KOHTYpPA;

— cuctema 6annacHon ounctkm 1 koHtypa (CBO-1);

— cucTema napornpoBOAOB CBEXEro napa;

— cucTema nuTaTenbHON BoAbl;

— cucTemMa aBapurHON NUTaTeNbHOW BOAb;

—  CUCTEeMbl aBapUNHOIO OXNaXgeHusl akTUBHOW 30Hbl BbICOKOrO Y HA3KOMO SaBIIEHWMN,

BKNIOYasA NacCUBHYH YacTb ¢ rugpoemkoctamu CAOS.

OnbIT HAaTYpHOro TeH30TEpPMOMETpUpPoBaHusa yctaHoBok ¢ BBOP-1000 nokasbiBaeT, 4To
HEeNpOEeKTHbIE YCINOBMUSA HarpyXeHnss obopyaoBaHusa Hanbonee BEPOATHbI B Y3Max U afieMeHTax,
CBSA3aHHbIX C 06CNYXMBAOLWNMKN CUCTEMaMN: NaTpyOkax OCHOBHOMO 1 aBapunHoro nutanusa Ml
natpybkax noanuTKM-npoayBkn 1-ro  KOHTypa, naTtpybkax TpybonpoBOAOB  CUCTEMBbI

KOMMeHCauun AaBlieHnA. I'IpV| 3TOM HerpoeKTHble YCINoBUA 4Yaule BCEero BblpaXakTCA B
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HeCTauMOHapHbIX TeMnepaTypHbIX BO3OENCTBMSAX Ha YKa3aHHble Yy3Inbl BCleactesune

nepmnoanyeckmnx rnogay OoTHOCUTENIbHO XOJT0OAHOIro TenyiIOHOCUTENA Unn nuTaTenbHOM BOAbI.

KBH

Konnen-
catop

|
—1

T

L=

oax AIIB

- cHCTeMa OXJIaXICHUs PeakTopa ..
——% - CHCTEMa KOMIICHCALIUH JaBJICHUS
=v===..== - CUCTEMAa IIPOJYBKU-IIOAIUTKH | KOHTYypa
———c—rx - cHucTeMa OaiinacHoil ouncrtku 1 xourypa (CBO-1)
——===——==— - CUCTEMA aBAPUIHOI0 OXJIAX/ECHHS AKTHBHOM 30HbI BBICOKOTO JIaBICHUS
———ww=——= - CUCTEMa IIAPOIPOBAJIOB CBEXKEr0 Napa

—.=——.=—— = - CUCTEMa IUTATEIbHOI BOIBI
—=— === - CUCTEMa aBapuIiHOI NMUTAaTEeIbHON BOJbI

Puc. 14.9. KpaTkas Tennorugpasnmyeckas cxema peakTtopHon yctaHoBku B-320

Ona npumepa B Tabnuue 14.5 npuBegeH o00beM napameTpoB TeMMepaTypHOro
koHTpona CIMHW npumeHnTenbHO Kk 3Heprobrnioky Ne1 Poctoeckon A3C. Kpome TOro

KOHTpONUpyeTcs psig NnapaMeTpoB € NomMoLLbto WwtaTHon CKY.
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Tabnuua 14.5. O6bem TepmokoHTponsa CIMNHU Ha PY B-320 sHepro6bnoka Ne1 Poctosckon ASC

HOMep% KomnnuectBo
MO3UIUI H3mepsiemble mapaMeTpsbl TOUeK
U3MEPEHUS
Temneparypa Ha MOBEpXHOCTH NaTpyOoKoB KJ| 6
2 Temneparypa Ha coeMHUTETLHOM TpyOompoBoae K] 4
3 TemmepaTypa Ha naTpyOKe COeTUHUTENLHOTO TpybompoBoaa K/ 2
4 Temmeparypa Ha narpyoke moanutku 1 koutypa (metmu [T 1 + 4) 8
5 Temnepatypa Ha natpyoke nutarensHoi Boasl [II' Ne 1 + 4 8
6 Temmneparypa Ha maTpyOKke aBapuitHON 8
nurareabHoi Bonsl [I'Ne 1 + 4
7 Temneparypa noBepxnoctu ruapoémkoctu CAO3 6

PaboTbl N0 BbLISIBNEHWIO HEMPOEKTHBLIX PEXMMOB W aHanu3y WX BIIUSHUS Ha NPOYHOCTb
o6opyaoBaHMa OOSMKHbI NPOBOANTLCHA, B OCHOBHOM, MPWU MyCKOHaNaao4HbIX UCNbITaHUsX 6noka,
roe YTOYHSATCA Tennormgpasnuyeckune ocobeHHocTn pabotel PY B uenom u oueHuBaeTcs
BMUSIHWE Ha Harpy>XeHHOCTb 00OopyaoBaHUS pPasnUyHbIX YCNOBUM paboTbl 06GCMyXMBaKOLWMX
cuctem. B cnyvyae o0OOHapyXeHWst HEMNpPOEeKTHbIX PEeXMMOB [OOMMKHbl OTpabaTbiBaTbCA
MeponpuaTUA MO MNPUBEAEHUIO YCNOBUMA 3KCNyaTauum K MPOEKTHbIM C MocneayroLlen
9KCNepuvMeHTanbHOM NpoBepKoM  3PPEKTUBHOCTM  pa3paboTaHHbIX W peann3oBaHHbIX
MEpPONPUATUIA.

Takum obpasom, 3agavyamm HaTypPHOrO TEPMOMETPUPOBAHUSA MOXHO CUMTATb:

- BbISIBIEHME W aHanu3 BO3MOXHbIX MPOLLECCOB, HEe MPeayCMOTPEHHbIX MPOEKTOM W
BNUSIOLLNX Ha pecypc obopyaoBaHus;

- onpegeneHve M oTpaboTKy MepOonpuUATUA, YNyylaloWwmx YCnoBUS 3SKChnyaTtaumm
0060pyAOBaHNS 1 CHXKAOLWMX €ro NOBPEX4aeMOCTb OT TEMMNEpPaTypPHbIX HArpy3oK, B YaCTHOCTH,
aHanm3 WHCTPYKUWA MO 3KcnryaTauun, TEXHUYECKUX pelleHun, NpuHATbIX B nepuon [MHP,
YyCTaBOK M HAaCTPOEK perynaropos;

- ONTUMM3ALMIO IKCMyaTaUMOHHBIX PEXMMOB, OpraHM3auuio ONTUMAasbHbIX YCIOBUWA
paboTbl Hanbonee TepMoOHanpsKeHHbIX y3roB PY nytem onpegeneHus n otpaboTku mep no
CHWXXEHMIO YCTarnoCTHOro NoBpexaeHns naTpyobkoB 3a cHeT TeMnepaTypHbIX Harpys3ok;

- nposefeHune, npu HeoOBXOAMMOCTW, OOMOMHUTENbHBIX WCMNbITAHUN B BbISBNEHHbLIX
pexunmax, Hanbonee onacHblX C TOYKM 3PEHUA TemnepaTypHbIX LMKMIOB, MPOBEPKY B 3TUX
pexmnmax COOTBETCTBUSA HACTPOEK M YCTaBOK PerynaTopoB yCroBUAM obecrneyeHnsi NpOeKTHbIX
TemnepaTypHbIX YCIOBUIN paboThl 060pya0BaHUS;

- NPOBEPKY M BO3MOXHYI KOPPEKTUPOBKY HEKOTOPbIX MPOEKTHbLIX KPUTEPUEB C Y4ETOM

pearbHbIX NPOLLECCOB, CONPOBOXAaloLWmMX paboTy gencreytowen PY;
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- YCOBEPLUEHCTBOBAHME METOAMK W3MEPEHWUA M aHanmM3a uX pe3ynbTaToB, BKIO4Yas
yCOBEpPLUEHCTBOBaHME MPOEKTHOM [porpammbl U METOAMKN UCTbITAHWIA ANs BHOBb BBOAUMBbIX
3HeprobIioKoB;

- BbISIBMIEHWE HEOOCTAaTKOB M YCOBEPLUEHCTBOBAHME 3JKCMIyaTaLMOHHOIO KOHTPOIS
TEXHOMOrM4YeCcKMX NPoLEeccoB B Hanbonee TepMOHanNpsKeHHbIX CUCTEMAX;

- OUEHKY MOBPEXAaeMOCT! KOHTPONMPYEMOro 0060pyAoBaHWst U3-3a  LMKIIMYECKMX
TemnepaTypHbIX BO34ENCTBUI C aHanN1M30M BKNaaa pasfmyHbIX (hakTopos..

OnTMMMsaumMsi  yCnoBWUI  3KCMNyaTaumy  TEPMOHAMNPSPKEHHbIX  Y3NI0B  peakTOpPHOMN
yCTaHOBKM NpeacTaBnsieT cobon oTaenbHy OBLNPHYIO TEMY 1 HE paccMaTpuUBaeTCs B JaHHOM

Kypce Nnekumi, oaHako MoOXeT OblTb pEKOMEHAOBAHA A1 CAMOCTOSAATENbHOMO U3YYEHMS.

KoHTponb TeMnepaTypHbIX NepemMeLlleHnn

N3mepuTenbHbIA KOHTPOSTb NepeMeLLEHNA ANEMEHTOB KOHCTpYKUmMI PY nog gencrteunem
TepmocunoBbix Bosgencteuni (M, TUH, TUT wn gp.) ocywectBnseTca Ans nogTBepXaeHus
OTCYTCTBUSA HEMPEOYCMOTPEHHOIO NMPOEKTOM 3alLeMSIEHNS U BO3HUKHOBEHUSA AOMNOSTHUTENbHbIX
TEPMUYECKNX HANPSHKEHNIA.

Mpyn n3MepuUTENbHOM KOHTPOre nepemMeLleHnn NpPOoM3BOAUTCA MpOBepKa TemnsmoBbiX
nepemMeleHnn (Nno npeobpasoBaTensam NepeMeLleHnss CUCTEMbl KOHTPOMs NyrbCcauui
AaeneHunsa n sBubpaumn M'UT, a Takke No ykasaTensiMm MofoXeHUs rmapoamopTu3aTopoB) Npu
pa3orpeBe 1 pacxonaKMBaHUM NEPBOro KOHTypa B UHTepeane temnepatyp ot 20°C go 290°C un
BM3yanbHaa npoBepka cBoboabl TEMNNOBbIX NepemMelleHui obopygoBaHus n TpybonposoaoB
peakTOpHOM YCTaHOBKW B Mpouecce pasorpeBa nepBoro KoHTypa (npu temnepatype 20°C,
120°C, 200°C, 280°C).

B «kayecTBe nNPUEMOYHBLIX KPUTEPMEB [OaHHbIX WCNbITAHMN MNPUHATLI  cnegyroLne
NPOEKTHbIE OrPaHUYEHNS:

- rpacdmk 3aBucuMOCTM "TemnepaTypa - nepemMelieHnMe" [omkeH ObiTb 6rM30K K
NMHENHOMY, TEM CaMblM MOATBEPXKAEHO OTCYTCTBME NPENSTCTBUN CBOOOAHOMY NepeMeLLEHMIO
npu pasorpeBe NepBoro KOHTYpa, OTKNOHEHNE OT NMIMHENHOrO 3akoHa He Bonee 5 Mm;

- Npu TemnepaType nepsoro koHTypa 280°C pearnbHble BENUYUHBI NEPEMELLEHNA He
AOJIDKHbI OTNIMYATBCA OT pacyeTHbIX BENUYMH nepemelleHmnin 6onee yem Ha 10 Mwm;

- Npu Bu3yanbHOW npoBepke cBOOOAbI TEMMOBbIX NepemelleHnn 0bopyaoBaHUA U
TpybonpoBOOOB peakTOpHOM YCTaHOBKM B Mpouecce pasorpeBa MEPBOro KOHTypa (npu
Temnepatype 280°C) pacctosHue wMexdy o0opyaoBaHWEM pPEeaKTOPHOW YCTaHOBKM (MNK
MOBEPXHOCTbIO €ro TEennoumsonsaumm) W CTPOUTENbHLIMUA  KOHCTPYKUUAMU UK - OPYrUM

obopynoBaHuem — 6onee 10 mm.
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TeI'IﬂOFVI,CIpaBﬂVI‘-IeCKVIe UcnbiTaHNA BepxHero 6110Ka U WaxXTHOro oobLema peakTopa

MpuHUMNManbHas cxema CUCTEMbl OXNaxaeHust BepxHero Grioka nokasaHa Ha pwuc.
14.10.
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Puc. 14.10. Cuctema oxnaxaeHusa BepxHero 6noka cepumnHon PY B-320 (TLO3):
1 — BO3YHIHBII KOJUIEKTOP; 2 — TETJIOU3OJISAIMS KPBIIIKU PeaKkTopa;

3 — BO311yX0BO/I; 4 — BO3IyX0OXJIAUTENb; 5 — TepMOKJIanaH; 6 — BEHTHJIATOPHBIN arperar.
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BepxHun ©6nok peaktopHon ycTtaHoBku B-320 npeactaBnsieT cobOM KOHCTPYKUMIO,
COCTOSILLYIO U3 KPbILWKA peakTopa ¢ natpybkamy BHYTPUPEaKTOPHOrO KOHTPONSA, naTpybkom
BO34YyLUHUKA, NNOTHbIX 4exnoB npuBogoB CY3, MeTannoKOHCTPYKUMM C TpaBepcon u
ycTaHoBNeHHbIX npusogos CY3 tuna W3M-3 unu LUSM-M.

Cuctema oxnaxgeHuss Bb BknioyaeT Tpu kaHana BO3AYLUHOrO oxnaxaeHus. Kaxabin
kKaHan coctouT n3 BeHTarperata TLO3D01 (D02, DO3) nponsBoanTensHOCTbO He MeHee 27000
m3/4, BogsiHoro Bo3gyxooxnagutens TLO3WO1-W03 (WO04-W06, WO07-W09) u 3aTtBopa C
anekTponpusogom (repmoknanaHa) TLO3S01 (S02, S03), ycTaHOBMEHHOro Ha BO34yxoBoAe
nepes BEHTUNSATOPHLIM arperaToMm.

Livpkynauma oxnaxgarowero Bo3gyxa OCyLeCTBRseTca creaylowmm obpasom: BO3ayX
3abupaeTca M3 MOMELLEHUSA LeHTpanbHOro 3ana peakTOpHOro OTAENeHus, NPOXOAUT 4epes
anemeHTel BB, noctymaetr B wWecTuUrpaHHble Koxyxm npuBogoB CY3, oxnaxgasd
anekTpomMarHuTel npueogoB CY3, anekTpopasbEémbl gaTymka nonoxeHus warosoro (OMLW) w
anekTpopasbembl npueogoB CY3. LUtencenbHble pasbéMbl kaHana HENTPOHHBIX M3MEPEHUI
(KHWN) n temnepartypHoro koHTponsa (TK) oxnaxgarwTca BO3QyxoM, NPOXOOSLMM 4epe3 Tpu
otBepcTus [y10 B CTpaxoBOYHbIX KOSbLAX.

Mocne oxnaxgeHus anemeHToB BB BO3gyx cobupaetca B OTBOASILLEM BO34YLLUHOM
KONMeKTope, pacnofioXeHHOM B paloHe YMNNoTHEHMS naTpybKOB KpbIWKW peakTopa. M3
BO34YLLUHOMO KOMSeKTopa MO LWeCTU BO34yXOOTBOAAWMM KopobGaM BO34yX NOCTynaeT B
NPONOXEHHbIN B 6ETOHE KONnekTop. 3aTeM U3 Konnekropa no MHAMBUAYyanbHOMY AN Kaxaoro
BEHTarperata BO34yxOBOAY BO34yX NOCTynaeT B BO34yxooxnaautenb. PacyeTHoe 3HauyeHune
TemnepaTypbl BO3dyxa Ha BbIXO4e M3 BO3AYyLIHOro konnektopa BB He gomkHO npeBbiwaTtb
100°C. B Bo3agyxooxnagurene Bo3gyx oxnaxgaetca go temnepatypel 50°C n cbpacbiBaetcd B
nomeLleHne BGOKCOB NaporeHepaTopoB.

BeHTarperaTbl, Haxogswmecss B pe3epBe, OTKMA4YalTca OT  paboTarouero
repMeTMYHBbIMW 3aTBOPaMK, PacrosioKeHHbIMWU Ha BCace BEHTarperaTos.

Cuctema oxnaxgeHuna BB peaktopHom yctaHoBkum B-320 HesamkHyTas w
TemnepaTypHble ycnosus paboTbl oxnaxgaemoro obopyaosaHuss BB npu pabote cuctembl
3aBUCAT OT TemnepaTypbl Bo3ayxa nog repmoobonoykon B panoHe BB, npoussogntensHocTn
paboTatoLero BeHTarperaTa, rmapaBnmyeckoro ConpoTUBIEHNS BO3AYLIHOIO TpakTa, BeayLlero
OT AaHHoro anemeHTa obopypoBaHusa BB k paboTalowemy BeHTUNATOpPY M noacoca Bo3gyxa
yepes HEeNNMOTHOCTU BEHTUNSLMOHHOW CUCTEMBI.

Mecta ycTaHOBKM nepBUYHbIX Mpeobpas3oBaTenen Ana  TennornapaBfiMdecKmx
ncnbiTaHMn BepxHero 6noka Ha npumepe aHeprobnoka ASC «KygaHkynam» npvBeneHbl B

Tabnuue 14.6.
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Tabnuua 14.6. PacnonoxeHune nepBrYHbIX NpeobpasoBaTenein Ha 060pya0BaHUN BEPXHETO

6noka
Ob6opynoBanue PY Tun npeoOpaszoBarens
Koopaunara ITpeoOpa3zoBarenb
SIYEUKH TEPMODJIEKTPUUECKUI
[Tpusox CY3 LIDM-3, 08-27 BK1
BXO/] OXJIQXKJAIOILEr0 BO3lyXa 11-28 BK?2
[MpuBona CY3 IIIDM-3, 08-27 BK3
BBIXO/J] OXJIQXK/IAIOIIEr0 BO3/1yXa 05-28 BK4
11-28 BK5
06-33 BK6
10-33 BK7
09-24 BKS8
[TpuBon CY3 HIDM-3, 08-27 BK9, BK10, BK11
coenunntenu CH-38 maruukos I u
3JIEKTPOMAarHuTOB
[TpuBox CY3 LLIDM-3, 08-27 BK12, BK13, BK14
3JIEKTPOMAarHUThI 05-28 BKI15
11-28 BK16
06-33 BK17
10-33 BK18
09-24 BK19
Koneno Bo3aymHnka BK20-BK29
Bozaymneiii kosekTop BK30-BK36
TemnoBas U30A1Ms BEpXHEro 0J0ka ochb | BK37
(BHEILIHSASA TOBEPXHOCTD) ocb Il BK38
ocs Il BK39
och IV BK40
TemnnoBast n30s1Ms BEpXHEro 0J0ka och | BK41
(BHYTpEHHSISI TOBEPXHOCTb) ochb Il BK42
ocs Il BK43
och IV BK44
®dnaHen peakTopa och | BK45
ochb Il BK46
ocs Il BK47
och IV BK48
Kpsinika peakropa ochb Il BK49
och IV BK50

VY3en ynnoTHEeHUs: U3MEPUTEIBHOTO KaHajla
KHUT

BKS51, BKS52, BK53, BK54
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O6opynoBanue PY Tun nmpeoOpazoBarens

DIEKTPUYECKUM pa3beM U3MEPUTEIHHOTO BKS55, BK56
kanaira KHUT
KounbueBoii kanan hepmbl ONOPHOI BK57, BK58

(o mepumMeTpy)

30Ha nNaTpyOKOB, BHEIIH:SA IOBEPXHOCTD Tersst Ne3 BK59
teroBoi m3ossiiuu LT (ropsyas HUTKA)

ITeTist Ne2 BK60

AHeMOMETp NEPEHOCHOMI

PYAHUYHBIN

KounbueBoii kanan hepmbl ONOPHOI BVT7, BVTS8, BVT9
(mo mepumetpy yepe3 120°)
[TpuBoaer CY3 ILIDM-3, 08-27 BVT1
BXO/JT OXJIQKIAIOIETO BO3/IyXa 05-28 BVT?2
(cTalOHAPHBIN PEXKIM)

06-33 BVT3

10-33 BVT4

11-28 BVT5

09-24 BVT6
[IpuBoasr CY3 ILIDM-3, BX0/ 0XJIaKIaI0IIETO BVT10
BO3/lyXa (MIEPEHOCHOM PEXIM)
biiok BepxHUiA, BXO OXJIaXKIAIOIIETO BO3AyXa BVT11
(TIepeHOCHOI pexuM)

O6wnin BUA 9NeMeHTOB LUAXTHOro obbéMa peakTopa NPUMEHUTENBHO K PeakTOpHOW
ycTaHoBke B-428 TaHbBaHbckon AQC nokasaH Ha pucyHke 14.11.

OxnaxgeHune LWaxTHOro obbema, a UMEHHO: CTPOUTENbHOro GeToHa OMOPHON epmbl
peakTopa, MeTanna onopHon oepmbl, CyXOM 3aLLnTbI, 30HbI ABEPU M OHMLLA LLIAXTbl peakTopa,
obecrne4ynBaeTca BEHTCMCTEMOMW, COCTOSLWEA U3 Tpex BEHTUNSAUMOHHbIX  arperaToB
npoussoauTensHocTbio 38:10° M%u kaxabil. B pexume HopmanbHoM akcnnyatauun PY
oxnaxgeHue LLIO obecnevnBaeTca ogHUM paboTarolwmMm BEHTArperatom.

B otnnume o1 cuctembl oxnaxgenus BB, 3abupaembli BO3gyx npegBapuTeribHO
oxnaxgaeTca TEexXHUYEeCKom BOOOW B BO3gyxooxfnaguTene, YCTaHOBMEHHOM Ha Bcace
BeHTarperata, a 3aTteMm nogaetca Ha oxnaxaeHwe LWO. [locne oxnaxageHus BO3QyX

nepenyckaeTcsi B 6OKCbl naporeHepaTopoB ¢ TemnepaTypou nopsgka 60°C.
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Puc. 14.11. WaxTHbIn 06bEM peakTopa PY B-428

PacnonoxeHvue nepBu4HbIX npeobpasoBaTtenen Ha obopyposaHun WO npueBeneHo B

Tabnuue 14.7.

341



Tabnuua 14.7. PacnonoxeHne neper4YHbIX NpeobpasoBaTener Ha 060pyAoBaHUN LLIAXTHOIO

obvema
ITozunmonHoE
Mecra yCTaHOBKHU ITEPBUYHBIX .
. o0o3Ha4YeHHe W3mepsiemblii mapameTp
npeoOpazoBarenei
npeoOpaszoBarens

Konbuesoit xanan ¢epmsl onopuoit (mo | BVT5-BVT10 | CKOPOCTh BO3NyXa,

“CyXoH 3amuThI”’, M/C

KonbreBoii kanan ¢epmbl onopHOM (110 BK46-BK49 TEMIIEPATYPA OXJIAXKAIOICTO
IIEPUMETPY B YETHIPEX TOUKAX) Bo3zyxa, °C
3oHa maTpyOKOB peakTopa (B MPOXOaKaX BK27, BK30 TEMIICpaTypa OXJIAXKAAIOMWEro
30HBI naTpyOKoB Ha JBYX Bo3zyxa, °C

MIPOTUBOMOJIOKHBIX AHAMETPax)

Tennorngpaenuyeckme wucnblitaHna BB u WO peaktopa npoBogdatrcs ¢ Uenblo
onpeaeneHns TennorMapaBiNYecKUX XapakTepUCTUK Tpakta oxnaxgeHus BB un WO n
NOATBEPXAEHNSA MX COOTBETCTBMSA MPOEKTHBIM 3HAYEHMAM NpU PakTUYEeCKNX yCrnoBusax cOopku
Bb un oanemeHToB BeHTMNAuum BB wn LWO. WcnbiTaHus npegycmaTpuBalroT MNPOBEPKY
TeMnepaTypHOro pexuMma 3f1EMEHTOB KOHCTPYKUMA BepxHero Oroka u waxTbl peakTopa, a
TakKe KOHTPOMNb TeMMepaTtyp U pacrnpeaeneHuns pacxooB Bo3ayxa Ha oxnaxaeHue afieMeHToB
npusogoB CY3 (6nOK aneKkTpomMarHWTOB, LiTencenbHble pasbémbl gatumkoB TK u KHUT),
obopynoBaHua WwaxTbl peakTopa (‘cyxas” 3awwmta, onopHas u ynopHasa depmbl) cpegcreamm
CIHW.

Mpwn ncnbiTaHmsx ¢ noMmowbio wratHon ACY Tl koHTponupytoTcs:

- TemnepaTypbl OXNaxaarLero Bo3ayxa Ha BbIXxoA4e 13 BepxHero 6rioka B Tpex ToYKax
N Ha BXo4e B BEPXHMIN BNoK;

- TemnepaTtypa oxnaxgaroLuiero Bosgyxa Ha Bxoge B LLO, °C.

- pacxog oOXnaxgawwero BoO3gyxa OT KaXaoro BEHTUIAULMOHHOrO —arperata
oxnaxaeHns BB n OT kaxgoro BEHTUNAUMOHHOrO arperata oxnaxgeHuma WO (nposepka
Npoun3BOANTCSA NO NPOrpamMmmMam UCNbITAHUN PELUPKYIIALMOHHBLIX CUCTEM);

- TemnepaTtypa TEMNNOHOCUTENS MOA KPbILIKOW peakTopa;

- TemnepaTtypa Kopryca peakTopa;

- TemnepaTtypa CepneHTUHUTOBOro 6eToHa B parioHe oepMbl YNIOPHOWM B TPEX TOYKAX;

- TemnepaTtypa MeTanna depmbl ONOPHOM B TPEX TOYKAX;

- Temnepartypa CTpOUTENbHOro 6GeToHa LWaxTbl HanpOTMB AaKTMBHOW 30HbI B TpeEX
TOYKax;

OcHoBHble KoHTponupyemble napameTpbl BB n WO n npoekTHble KpuTepun aAns

peakTopHoOW ycTaHoBkM B-320 npuBeaeHbl B Tabnvue 14.8.
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Tabnuua 14.8. Kontponupyembie napameTpbl BB u LUO 1 npoekTHble KpuTepumn

HanmenoBanue napamerpa Kpurepuii
IIpoexTHbIE 3HAYEHHSA IAPAMETPOB CHCTeMbI oXJax1eHusi Bb
Temnepatypa Bo3nyxa Ha Bxojze B Bb, °C, e 6onee 50
Temmneparypa Bozayxa Ha Bxoze B mpuBoa CY3, °C, ne 6onee 60
Pacxon Bo3ayxa uepes npuBog CY3, Mg 400+50
OO6mmit pacxoa Bo3ayxa uepe3 BepXHUH OJIOK, M/4, He menee V 27700
IIpenenbHo-A0NMyCTHMBIE 3HAYEHHUS] TeMIlepaTyp odopynoBanus Bb
TeMneparypa snexkrpuueckux coequuureneit kananos KHU, °C <85
TemnepaTypa HapyXHOW IOBEPXHOCTH 3JIEKTPOMArHuToB NpuBoaoB CVY3, <130
°C
TemmiepaTypa Hapy>KHOU TOBEPXHOCTH OJI0KA TEILIOBO#M M3ossiinu, °C 602
TemnepaTypa Bo3ayxa B BO3YILIHOM KoJuiekTope, °C <120
TemmepaTypa 5SIEKTPHUYECKHX COEIUHUTENICH KaHAJIOB TEMIIEPATypHOTO <100
koutpois (TK), °C
Oo6mue TerwtoBsie motepu ¢ Bb k oxnaxkparonemMy Bo3nyxy, KBT, He Oonee 500
IIpoexkTHBIE 3HAYEHHS] TAPAMETPOB CHCTEMbI OXJIAMK/IEHHUS IAXTHOr0 00beMa
Temmeparypa 0XJIaXJaOIIEro BO3/1yXa Ha BX0JIe B OETOHHYIO maxTy, C 15— 46
TemmepaTypa oxJaxaaromero Bo3ayxa Ha BbIXOJE U3 KOJBIIEBOrO KaHaja U 60
13 30HBI MaTpyOKoB, °C, He Oomee
Pacxop Bo3ayxa Ha OXJIaKIEHUE «CYXOW» 3aIUTHI, M3/‘I, HE MEHee 29000
Pacxon Bo3ayxa Ha oxjaxk/IeHHE KOHCOJIH, M3/‘{, HE MeHee 8000
IIpeaenbHoO-A0MYyCTHMBIE 3HAYEHUS] TEMIIEPATYP 3J1eMEHTOB 0eTOHHON 1aXThI
Temnepatypa cTpouTenbHOro OeroHa omnopHoil ¢epmbl, °C (pexum c <60
OTKITIOYCHHUEM BEHTHUJISIIINN)
Temmneparypa Metanna omopHoil ¢epmbl, °C (peXUM C OTKIIOUECHHEM <70
BEHTHJISIIINH )
O6mue TerioBele notepu ¢ odopynoBanus IO k oxnaxaaromemy Bo3ayXy, 70
kBT, He Oonee

BCHTHUJIAAOHUU PCAKTOPHOI'O OTACIICHUSA

KOpOOOB C ceprieHTUHUTOBBIM OeToHOM 10 110°C.

2 ITpoBepka MpPOBOAUTCS MO MPOrpaMMaM HCIBITAHUM PEUUPKYIALUOHHBIX CHCTEM

2 . N .
) JlomyckaeTcsi MECTHOE MOBBIIIEHNE TEMIIEpaTyphl B pailoHe mpuBapku pédep u B paiioHe

McnbiTaHns n namepeHns NPoBOASTCS HA OCHOBHbIX 3Tanax BBoAa B
pexumax:
MogaTtan ropsyen obkaTku:

pa3orpeB NepBOro KOHTypa [0 «ropsi4eEro» COCTOSIHUS,

pa6OTbI BEHTUNALMOHHbLIX arperatoB CUCTEMbI OXNaXXaeHuA Bb;
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- OTKITHOMEHME BCEX BEHTUINSILMOHHLIX arperaTtoB CMCTEMbI oxnaxaeHus Bb;

- pacxonaxuBaHue NepBOro KOHTypa 40 «XONIO4HOr0» COCTOSAHMS.

OTanbl hmsmyeckoro nycka, 3HEPreTMYecKoro nycka n 0CBOEHUSA NPOEKTHON MOLLHOCTH:

- pasorpesB M3 «XONI04HOro» A0 «ropsi4ero» COCTOSAHUSA co ckopocTbio 20 rpaa/y;

- rmapaBnvyecKkne UCnbiTaHWUs NEPBOro KOHTYPA;

- CTauMoHapHbIe PEXNMbI B «ropsiieM» COCTOSIHUKM PY npu pasnuyHbiXx KOMOUHaLMAX

paboTbl BEHTUNSALMNOHHBIX arperatoB CUCTEMbI oxnaxaeHusi Bb;

- OTKITHOMEHME BCeX BEHTUNSILMOHHLIX arperatoB CUCTEMbI oxnaxaeHus Bb;

- CTauMOHapHbIE N NEPEXOOHbIE PEXUMBI HA PA3IIMYHbIX YPOBHSAX MOLLHOCTU PY;

- pacxonaxuBaHue nepsoro koHTypa o 60 °C co ckopocTbio 30 °Cly;

- pacxonaxmBaHue nepsoro koHTypa o 60 °C co ckopocTbio 60 °C/u.

Llenbio ncnbiTaHWA ¢ MOAENUPOBAHUEM PEXMMOB aBaAPUMHOIO OTKITHOYEHUS CUCTEM
BEHTUNAUUN BepxHero 6noka u wWwaxTHoro obbema (MepepbiBOM 3MEKTPONUTaHUS CUCTEM
BEHTUNAUMW) Ha nopaTanax ropsven obkaTkm obopyaoBaHus PY u ocBoeHWst HOMUHAambHOM
MOLLIHOCTU sIBNSIETCS onpeaeneHne A4onycTMMoro BpeMEHW nepepbiBa Nogayun oxrakgatowero
BO34yxa OT CUCTEM BEHTUNALMKN 06opyaoBaHUsA BepxHero 6noka u WwaxTHoro oobema.

Pacxon oxnaxpatowero Bo3gyxa 4epe3 npusog CY3 onpegensetcs Ha OCHoBe
M3MEPEHMS CKOPOCTM OXnaxjaluwlero Bo3gyxa, nofyv4aemMonm C  npubopoB  KOHTPOMs
napaMeTpoB BO34YLUHOrO NOTOKA:

G=K-AP, (14.5)

rae G — pacxoa Bo3ayxa Ha npusog CY3, m°/u;

K — koapdumumeHT (BenmynHa M pasmMepHOCTb KoadduumeHTa onpegensietcs no
pe3ynbTaTaM KanMbpoBOYHbLIX WMCMbITAHWMMA M 3aHOCUTCA B Nacrnopt npubopa KOHTPOss
napaMeTpoB BO34YLUHOroO NOTOKA);

AP s — N3MEPEHHBIN CUTHAMN Ha JaTyuke pacxoda Boagyxa vepes npueog CY3 LWOM-3
(BENMYMHA 1 pa3MepHOCTb ONpeaensieTcs Npy KanMbpPoOBOYHbLIX UCMbITAHUAX AATYNKa);

 — NNOTHOCTbL BO3AyXa NPy nNapameTpax B MecTe namepeHus, Kr/m°.

O6wwe tennosble notepun (Qnom, MBT) Cc BepxHero 6rnoka k oxnaxgarowemy BO3OyXy
onpeaensioTcs No pacxody M No4OrpeBY OXNaXAaloLero Bo3ayxa B npegenax BepxHero 6noka
no cpopmyne:

Quom =Cps - - Cy - Al (14.6),

rae  Ggs — 06LWMIA pacxof OXnax/aaloLLero Bo3ayxa Yepes BepxHuii 6nok, m>/y;

 — MNOTHOCTb BO3AyXa Npu TemnepaType Ha BXOAE B BEPXHWIt 61Ok, Kr/m®;

C, — TennoemkocTb Bo3ayxa npu cpeaHen Temneparype t =05-(t,_ +t,, ), kOx/(kr-°C);
Atgs=(tex — tex) — MOOOIPEB BO3AYXaA B npenenax sepxHero 65oka, °C;

tex, — TEMNEpaTypa Ha Bxoae B BB, °C;

te,x — TEMNEPATYPA Ha BbIXOA4E U3 BO3AYLUHOro Korrnekropa, °C.
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Temnepatypa B kaTylKkax anekrpoMarHuToB npusogoB CY3 onpegensdercst kak cymma
TemnepaTypbl Hapy>XHOM MOBEPXHOCTU 3nekTpomMarHutoB npmeogoB CY3 u At. 3HauveHue At
onpegeneHo no pesynbTaTam CTEHAOBbIX UCMbITAHUM K cocTaBnseT 65°C npu HopManbHbIX
YCNOBUWSX 3KCMyaTauum.

TennoBble NnoTepu C WaxTHOro obbema K oxnaxgatowemy BO34yxy onpenensiTcs no
dopmyne:

Quo :(Gc3+Gq>y)',0'Cp (L — L) (14.7)

roe Gc3 — pacxod Bo3yxa Ha OXNaxaeHne «CyxXom» 3allUuThl, M3/y;

Goy — pacxof Bo3gyxa Ha oxnaxaeHue depMbl YNOPHOWN, M3/y;

© — NNOTHOCTbL BO3AyXa Npu TemnepaType Ha BXOAE B LIAXTHLIN 06beM, Kr/M>;

C, — TennoeMKocTb Bo3ayxa npu cpeaHen Temnepatype t =05-(t,, +t,,. ), KDK/(kr-°C);

tex — TEMMEPATYPaA BO34YyXa Ha BXo4E B LWIAXTHbIN 06beM, °C;

tex — TEMNEPATYPA BO3[yXa Ha BbIXode U3 30HbI NaTpy6GKoB peakTopa, °C.
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Jlekumna 15. UHxeHepHasa noaaepxKka BBoAa B IKCNnyaTauuio n

aKcnnyaTauum

15.1. MeTogonorma guarHocTuku o6opyanosaHusa A3C
Buabl otka3oB 1 gedekToB

[loCTOBEPHOCTL OLIEHKM COCTOSIHMSA arperata npu TEXHUYECKOM OBCnyXuBaHWW,
BKIIlOYaoLWEeM B KavyecTBe HeobxoguMMOM COCTaBHOW YacTU TEXHWYECKoe OMarHOCTUpOBaHWe,
3aBUCUT OT NMOHUMAaHUS CYLLHOCTM pabo4vmx NpoLecCcoB, BbICTYMAKLWMUX B Ka4eCcTBE HocUTenewn
ANArHOCTMYECKOM UWHopMaumm, M OT 3HaHMS 3aKOHOB BO3HWKHOBEHUS W pasBUTUS
HeuncnpaBHOCTEN.

OTkasbl 1 gedekThbl CBs3aHbl C Npoueccamn B 060pyaoBaHNM pasnnyHbiM 06pa3om, OHK
MOryT ObITb Bbl3blBAEMbIMM MPOLECCaMK, BbI3bIBAIOLMMWN NPOLIECCHI WU U3MEHSIIOLWUMUN UX.
Mpn paspaboTke MeETOAMK AMarHOCTMPOBAHMSA MOME3HO BbIAENATb XapakTepHble CcTagum
pa3BuTUA aedekta (0Tkasa), MOCKOMbKY KaKOas M3 HUX MOXET XapaKTepu3oBaTbCs CBOUM
KOMMNEKCOM AMarHOCTU4ecknx napameTpoB. O6bIMHO pas3nuyaloT criegyolime cTagum:

— nosiBNeHWe NPUYUH, Bbi3biBalOLLNX AedeKT nnmn otkas;

—  MHKyGaUNOHHbIN nepvioa (HakonneHue NOBPEXAaeMOCTH, 3apoxaeHve
pedekta U paHHAs cTagusa pasBUTUSA, Bbi3blBalollasi M3MEHEHME CBOWCTB, MHOrga TPYAHO
0oBHapy>XMBaemoro Ucnosib3yemMbiMn MeTo4amMmn UarHOCTUKN);

— pasBuTbi gedekT, T. e. gedekT, obHapyXMBaembln MeTo4amMn ANArHOCTUKN, HO He
BbI3bIBaAOLLNIN BTOPUYHLIX MOBPEXAEHUN;

— pasBuTMe AedekTa, Bbi3blBalOLlee BTOPUYHbIE MNOBPEXAEHUS WU U3MEHEHUS B
obopyaoBaHuMW, XxapakTepuayowmnecs CBOMMIN ANarHOCTUYECKMMIN NapamMeTpamu;

— BHe3arnHoe WM MrHOBEHHOe paspylieHne (MMeeT MecTo He and  Bcex
AedeKToB), KOTOPOE MOXET BbI3blBaTb UM HE BbI3blBaTb BTOPUYHbIX Pa3pyLLUEHWUNA.

MepBble ABe cTagum B OOMbLUMHCTBE CryYaeB AMArHOCTUPYHOT MO MnapameTpam,
XapakTepuayoLwmM NpuyYnHbl aedekta, ANUTENbHOCTb U CTENEHb UX BO3AENCTBUA. Pa3BuTtbin
AedekT 0GHapyXMBaloT No napameTpam, XapakTepu3yloLmM cTeneHb ero pas3sutus. Passutue
Aedekta, BbI3blBalOLWEE BTOPUYHbIE MNOBPEXAEHMS AOMOMHUTENBHO OOHapyXmMBaeTca no
AnarHoCTn4eCKkuM napametTpam 3TUX I'IOBpG)KD,eHI/IIZ. B 3agadvye OMNarHoCTukm BHe3arnHoro uinm
MIrHOBEHHOIo paspyLieHund, KOTOpOEe H606X0,EI,VIMO npenoTBpaTuTb npu KOHTpOIne
obopyaoBaHusa, crieqyeT MCMonNb3oBaTb NapaMeTpbl, XapakTepuaylolime nepsble ABe CTagum
ero pasBuTUS.

B pgwarHocTuke cnegyeT yuuTbiBaTb TOT (pakT, 4YTO OedeKTbl Ha pasHbiX CTaausix
pasBuUTUS MOryT ObITb CBA3aHbl C npoueccamy B 0OOpyAoOBaHUM pasnuyHbiM 0o6pas3om, a
nepexogq OT OOHOW CTagun pasBuTMA K OpYyrod MOXeT ObiTb MOCTENeHHbIM  Unu

CKa4ykoobpasHbIM.
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Hedektbl 06bIMHO KNnaccMUUUpPYOT MO CNegyrlnm acnektam, yYuTbiBaembiM Mpu
pa3paboTke 1 UCMOoSb30BaHNN METOAOB U CPEeACTB ANArHOCTUKMU:

— No BMAy paspyLleHus (ycTanocTb, M3HOC, NON3y4ecTb, KOPPO3us, TepmogedopmaLmm
nT.n.);

— No MOMeHTaM nposiBneHus (B npouecce paboTbl, NPU OCMOTPAX U TEXHUYECKOM
obcnyxusaHum, npu pasdopke);

— MO BPEMEHHOMY XapakTepy nposiBneHvus  (BHe3anHble,  MNocTeneHHble, coou,
nepemexaroLmecs 0Tkasbl);

- o npuUYnHaM BO3HUKHOBEHNS (KOHCTPYKTMBHbIE, TeXHosnornyeckue,
NPOM3BOACTBEHHbIE, AKCMyaTauMOHHble, AedeKTbl MaTepunana);

— MO CTeneHu ONacHoCTy;

— no nocneacteuam (0Tkas, YCTPaHSEMbI MpW  3KCnnyaTauun; OTKas, BegyLui
K OOCPOYHOMY BbiBOAY 0OOpyaoBaHMA M3 JKChnyaTauuun; OTKas, BedyLui K NPOMCLUECTBUIO;
OTKa3s, BeayLlmmn K aBapun);

— no cnocobam ycTpaHeHus (3ameHon petanu, perynmpoBKown, MenKum
PEMOHTOM, 3aMEeHON Y3r0B B 3KCMnyaTauumm, 4opaboTKon B 3aBOACKUX YCNOBUAX U T.4.);

— 1o cBs3M AedeKTOB 1 0TKA30B Mexay cobon (He3aBMCUMbIE U 3aBUCUMBIE).
MocTpoeHne cncteM TeEXHMYECKON AUarHOCTUKU

B cootBeTcTBMM € AaencrteyowmM B Hactosuwee Bpems «TOCT 20911-89. TexHuyeckas
anarHoctuka. TepMuHbl M onpederneHns» CUcTeMa TEXHUYECKOro AMarHoCTUPOBaHMS
onpegenseTca Kak COBOKYMHOCTb CpPeAcTB, obbekTa M wucnonHutenemn, Heobxogumas ans
npoBeaeHNs AMarHoCTUPOBAHUA MO NpaBuiaM, yCTaHOBIIEHHbIM B TEXHUYECKON JOKYMEHTaLNN.

B M3BeCTHbIX NUTEpPaTYpPHbIX MCTOYHMKAX MO Mpobrnemam TEeXHUYECKON AMarHOCTUKM
paccMaTpuBalOTCs B OCHOBHOM METOAbl U KpUTEPUM AMArHOCTMPOBAHUS WU MPUMEHSIEMblE
TexHuyeckne cpeactea. CormacHO 3TUM MCTOYHMKAM CUCTEMbl TEXHUYECKOW LMarHOCTUKM
BKMOYaloT B ceba  TexHudeckMe cCpenctBa, METOAWKM,  anropuTMbl U KpuTepum
AnarHoctmpoBaHusi. Kpome TOro cuctemMa TEXHUYEeCKOW [MAarHOCTUKM BKMOYaeT B cebs
CUCTEMbI OTOBpaXKeHUs1 AMarHoCTU4eckon MHpopmMaumm, a Takke onpeaeneHHble NOTOKN 3TON
NHdopMaL MK, KOTOpble, B CBOK O4Yepedb, AOSMKHbI 3aMKHYTb €€ B CTPOWMHYI LIEeNOCTHYHO
CUCTEMY.

PeleHne 3agaym KOHTPOMsS TEXHWYECKOrO COCTOSIHUS OObekTa, BKMN4Yasi NOCTAHOBKY
AnarHo3a O TEeXHUYECKOM COCTOSIHUKM, MOXET OblTb MNOMy4eHO C MNOMOLLbI CUCTEMBI
ANarHoCTMPOBaHMS, KOTOPYKD MNPy MpPaBUNIbHOM MNOAXO4E K PeleHno 3agad LMarHOCTUKM
HeobXxoaNMMO HayMHaTb NPOEKTMPOBATb OOHOBPEMEHHO C OCHOBHbIM 0ObekTOM. C MOMOLLbIO
Takom CUCTEMbl Ha 3Tane aKchnnyataumm oObekTa MOXeT ObiTb MNonyyYeH MakCUMyMm
N3MepUTENbHON MHOpMaLMM, HEOBXOAUMON ANSA OLEHKN TEXHUYECKOro COCTOsIHMSA 0ObekTa B

TEeKylWwmn  MOMeHT BpemeHu. OueHka nokasaTenel  OMarHOCTUPOBaHWS  (CTerneHu
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paboToCcnocobHOCTM, OCTATOMHOrO pecypca W Ap.) Npu 3TOM MOXET ObiTb nonydeHa cC
MaKCUManbHOW LOBEPUTENBHON BEPOATHOCTbIO.

OpgHako Ha npakTuke, Kak npaBuno, Ha CTaguMuM NPOEKTMPOBaHMS BO3MOXHOCTb
BbISIBMEHMA MNPUYUH  WU3MEHEHMSI MNpPOTEKaHWs TEeXHONMOMMYecKoro mnpouecca BO BpeMs
akcnnyataumm npopabartbiBaetcss cnabo. 3anoxeHHble B MNPOEKT CUCTEMbl KOHTpONsA 3a
TEXHONMOrM4ecKMMM npoLeccamm no3BONAT TONbKO ONPeAENUTb TEXHONOrMYECKMe HapyLLeHns
aKcnnyaTtaumm, T.e. OTMETUTb, YTO Npouecc (MNN Pexnm) nowen He Tak, Kak 3TO 3aNOXeHO B
npoekTe. Takas HeJooLEeHKa HeobxoanumocTu CBOEBPEMEHHOIO nposeneHnst
ONarHoCTMpoBaHUS BedeT K CyLeCTBEHHbIM MaTepuarnbHbIM 3aTtpaTtaMm, 3atpataM BpeMEHU U
BbICOKOKBaNMULMPOBaAHHON paboden cunbl, NepeMoHTaxy obopydoBaHUs U MEPEHaCTPonKe
TEXHOJMOrMYECKUX PEXMMOB, YTO CYyLLECTBEHHbIM 00pa3oM CHwkaeT 6e30macHOCTb M
3KOHOMUYHOCTb paboTel ASC.

C ppyron CTOpPOHbI, HeonpaB4aHHOE HapalwuBaHMe CUCTEM [OUarHOCTUPOBaHUS B
NPOEKTE MOXET MPUBECTU K CYLLECTBEHHOMY YOOPOXaHU0 O0OpyaOBaHWS U CHU3WUTb €ro
3KOHOMUYECKYIO 3(PEKTUBHOCTD.

Ha pucyHke 15.1 nokasaHa cxema noaxoda K Bblbopy o06bektoB M 06bemoB

ANarHoCTnpoBaHUA.
Kputepuu Beibopa o6bekToB 1 06LEMOB
OuarHocTMpoBaHuA
HagéxHocTb beaonacHocTe JKOHO- KoHTpone-
YMeHbLIEHHWE pUCKa Bo3MoXHOC T | AHanM3 QU3MIECKAX
BO3HHKHOBEHWA

AHanu3 BO3MO¥MHOCTH A
TEXHUYECKHX Hanu3 BpEMEHK

Puc. 15.1. Knaccudpumkaums kputepues Boldopa 00bekToB 1 06bEMOB AUArHOCTUPOBAHUS
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Mpy onTMMM3auuM CUCTEM AMArHOCTMPOBAHMA HEOOXOAMMO pelunTb BOMPOC: Kakue
obopyaoBaHMe n npouecchl U B KakoM ob6beme Heo6XoaUMO AMAarHOCTMPOBAaTb, NO3BOMMUT N
OCHaLLEeHNe YCTaHOBKN CUCTEMOWN TEXHUYECKOW ANArHOCTUKN YMEHbLUWUTb PUCK BO3HWKHOBEHUS
aBapuu OT pasBUTUSA OMarHOCTUpyemon HemcnpaBHOCTWU. [Mpu 3TOM cregyeT pacCMOTpeTb U
APYrov BONpoC: HAaCKOMbKO CTOMMOCTb Takowm cuctembl ByaeT MeHbLue, YeM 3aTpaTbl Ha PEMOHT
N npegoTBpaleHne asapum. MoxeT okasaTtbesi, YTo ctoumocTb CT[] cyliecTBeHHO nNepekpoeT
3aTpaTbl HA PEMOHTHbIE W BOCCTAHOBMUTENbHble paboTbl. Torga SKOHOMWYECKU BbIrO4HEN
BbINOSIHUTL MPOCTYKD CUCTEMY KOHTPOIS, HALENMEHHYH UCKMIOYMTENBHO Ha KOHTPOSb LaHHOro
AedekTa, T.e. CUCTEMY 3aLLMUTHI.

OcHoBHoM cnocob Bbibopa O0OBLEKTOB OMArHOCTUPOBAHMS COCTOUT B Kraccudbmkauum
BCero o6opyaoBaHWA MO (YHKUMAM W HasHayeHusM ero ans obecneyeHuss HagexHow,
©es3onacHon 1 3KOHOMUYHOM paboTbl Bcero obopynoBanusa B uenom. [Npu Beibope oObekToB
ANarHoCTMpPOBaHMA crnefyeT y4uuTbiBaTb TakkKe KOHTPONecnocobHOCTb 0B6opyaoBaHUA unu
pedekta, KOTopble Mbl XOTUM AMarHoCTMpoBaTb. BO MHOrMx criyyasix nNpoOeKTUPOBLUUKMA He
paccMaTpuBaloT BONPOCHI NOfy4YeHns ¢ obbekTa 4OCTAaTOMHON AMarHOCTUYECKON MHpopmaLumu,
a paccMaTtpuBaloT TOMbKO BOMPOCHI AOCTATOMHOCTUM MH(pOpMaumMmM ONsi KOHTPONS MpoTeKaHus
NPOLEeCCOB WM 3alliuTbl YCTAHOBKM B aBapuMHbIX cUTyaumsx. B atux cnyyasx Heobxogmmo
paccMOTpeTb BOMPOC O BO3MOXHOCTU YIyYLLIEHMST KOHTPONecnocobHOCTM 06bekTa Ans uenen
TEXHWYECKOW  OMArHOCTMKM UMM BO3MOXHOCTM  MNPOBEAEHMSI  OMArHOCTUPOBAHUS  C
CYLLIECTBYIOLLEN KOHTPONECnOCOOHOCTbLIO M MOUCKOM anbTepHaTMBHbLIX METOAUK W CpencTs,
KOTOpble NO3BONWAN Obl 3TO OCYLLECTBUTb.

Bbibop 0ObektoB M 06BHEMOB [OMArHOCTUPOBAHWS [OOSDKEH BKMNOYaTb  aHanus
TEXHONOMMYECKMX U Bbi3biBAaEMbIX MU (PU3NYECKUX NPOLIECCOB, MPOUCXOAALLMX NPU NOABIEHUN
n passutuM JedektoB obopydoBaHudA. TakoW aHanuM3 [aeT OCHOBaHuA Ans  Bblibopa
onpegenslowmx napameTpoB, HeEOOXoOAUMbIX ANS AMArHOCTMPOBaHMS, BblObopa MPU3HAKOB U
KpUTEPUEB OMArHOCTMPOBAHMWSA, a Takke ANs npeaBapuTenbHOro Bbibopa cpeactB M MeToauK
anarHoctmpoBaHus. [Mpu 9TOM pewarTca BOMPOCbl O BO3MOXHOCTU CO34aHWUS CUCTEMbI
ANArHOCTUKN Ans AaHHOro Aedpekta, HanuuMm MeETOAMKM U KPUTEPUEB OWArHOCTUPOBAHWS,
CTOMMOCTM  CO34aBaeMON CUCTEMbl, HanMyMM HEOOXOAMMbIX TEXHUYECKMX CpencTs,
HeoBXoONMMOCTN BHECEHUSI U3MEHEHMN B KOHCTPYKUMIO OObBbeKTa, 4YTO MOXEeT NpuBECTU K
CHWXXEHMIO €ro HafeXXHOCTH.

AHann3 npoueccoB OOSMPKEH BKMYaTb NpeaBapuUTENbHbIN aHanu3 BpPEMEHU pPa3BUTUSA
npeanonaraemMoro gedekra B guarHoctupyemom obwekte. Mpy 3TOM BO3MOXHbI ABa BapuaHTta
pe3ynbTaToB aHanu3aa:

— BMAOTb A0 MOMEHTa BblpaboTkM pecypca OedeKkT He MOXeT npuBecTu K
HEeUCNPaBHOCTM U HapylleHuo paboTocnocobHOCTN obbekTa, BCrleacTeme 4ero obbem u

FJ'Iy6VIHy AnarHocTnpoBaHnAa MOXHO COKpaTtuTb 40 MUHUMYMAa;
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— BpemMsa pasBuTMA gedekTa [0 COCTOSIHMM  HEUCMPaBHOCTM WU HapyLUEHWS
paboToCNOCOBHOCTY 3HAYMTENBHO MEHbLLE YCTaHOBMEHHOro pecypca obbekTta. B atom cnydae
o6bem u rnybrHa anarHoCTMpoBaHUSA LOMKHbI ObITb yBENNYEHbl, YTOObI HE NMPONYCTUTb MOMEHT
Havyana BnusiHuA aedekta Ha paboTocnocobHOCTL O6bEKTa ANArHOCTUPOBAHMS.

OyeHb BaxXHbIM 4BMSIETCA BOMPOC  HanuMuWst  HATYpHOW  SKCNEepUMEHTarlbHON
nHopMaLMmM Nno noBedeHuto OOBLEKTOB B CUTyaUMsiX, COOTBETCTBYHOLUMX TEXHONOMMYECKUM
HapyweHnam akcnnyataumm. MoxeT okasaTbCsl, 4TO MO MNPUYMHE OTCYTCTBUSA TaKoW
MHOPMAaLMKN  KaKyr-Nnbo HEeWCcnpaBHOCTb AMarHOCTMpoBaTb OyaeT HEeBO3MOXHO, a Ans
MOAenupoBaHnsa gedekra Ha obbekTe OyaeT Heobxoguma cepusi SKCMEPUMMEHTOB, KOTOpbIE
MOTYT MPUBECTUN K HAPYLLEHWIO HA4EXHOCTM 1 6e30MacHOCTM yCTaHOBKW. Torga Anst OTbICKaHUS
KpUTEPUEB AN OMArHOCTUPOBAHMA 3TOro Buaa Aedekta npuMAeTCs UCNosfb30BaTb TOSbKO
TeopeTuyeckne  pas3paboTkM M MaTemaTMyeckme  MoAenu, He  MNOATBEPXOEHHble
SKCNEepMMeHTarnbHO, criegoBaTenbHO, M LOCTOBEPHOCTb pesynbTaTta Takoro auarHosa oyper

MEHbLLUEN.

CTpyKTypa CMCTeMbl TEXHUYECKON QUAarHOCTUKMN

CncrtemMa TEXHWYECKOM OMAarHOCTMKM OOSPKHA B MOSTHOW Mepe pelwaTtb BCEe 3ajauv u
Lienv NOCTaBMEHHbIE Nepes HeM N OpraHN3oBbIBaTb BECb NPOLECC AMArHOCTUPOBAHMS HaYMHas
OoT cbopa WHopMauMM W 3akaH4MBas MNOSyYEHUEM MpPaBWIIbHOrO pesynbTaTa AuarHosa.
CTpyKTypa CUCTEMbI TEXHUYECKOW AMArHOCTMKM OObeKTa B 0obOLLEM crnyvae LOImKHA BKIHOYaTb

KaK TEXHUYEeCKue, Tak U OpraHn3aumoHHbIE ANieMeHTbI (PUCYHOK 15.2).

Cuay:x0a
TUATHOCTUKU

\4

MeToabl U AJITOPUTMBI

| '

Texnuueckue CpencTBa HNHupopmanoHHbIe cpecTBa

A 4 l

ba3a na"HHBIX

Metonasnl
BBISIBJICHUS
nepeKToB Ha
3 7y PEMOHTHPYEMOM
v o0opynoBaHUU U
MIPUEMKa eTo U3

peMoOHTa

A

\ 4

A

\ 4

CnoBapu

A

[ToToku nuarHocTuueckoi nHGOpMaUU

Puc.15.2. CTpykTypa CUCTEMbI TEXHUYECKOW ANarHOCTUKM
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MeTtogukn wn  anroputmbl  ANArHOCTUPOBAHUS  SBNAKOTCS  OCHOBHBIM — 3NIEMEHTOM
CTpykTypbl. [pn pewennn 3agady no obopygoBaHuto ADC B METOAMKM W anropuUTMbl
ANarHoCTMPOBaHMA Lenecoobpas3Ho BKMKYATb M METOAMKU W3MEPEHUN TEXHOMOrMYeCcKnx
napaMeTpoB, TaK Kak 39TO pacwupsieT obnactb AMarHoCTMPOBaHUS, ynydlwaeT KayecTBO
nonyyaemMomn gmarHocTmyeckon NHopmauumn 1 NoBblaeT TOYHOCTb NoyvyaeMblX pe3ynbTaToB
anarHoasa.

B coctaB TexHMYecKux CpeacTB AMArHOCTUKM MOTYT BXOOAUTb MNEPBUYHBIE LATYMKM,
NHWKM CBA3N, ycTponcTBa cbopa n npeobpasoBaHma MHPOpMaLmmK, n3mepuTenbHble Npubopbl 1
T.O.

MHdpopMaunoHHble cpeacTtBa TEXHUYECKOM OMAarHOCTMKM MOFYT BKMAOYaTb YCTPOMCTBA
HakonneHns, obpaboTkn anarHocTudeckon nHgpopmauum, cetn NOBM u T.4.

MHdopmaunoHHoe N TexHM4Yeckoe obecrneyvyeHne CUCTEMbI TEXHUYECKOW ANArHOCTUKU
Heobxoanmo paccMmaTpuBaTb B HEPa3pPbIBHOW CBSA3M C METOAMKAMMN AUArHOCTUPOBAHWUSA, NOTOMY
4YTO cama BO3MOXHOCTb CO3aHWsi METOAMK ANarHOCTUPOBAHUS ONpeaensieTcsi BO3MOXHOCTbIO
nx obecneyeHns Heo6XO0AMMbIMU TEXHUYECKUMU U MHDOPMALIMOHHBIMU CpeaCcTBamMu.

Mpn ocHalleHMn cucTtemMbl AMArHOCTUMKM TEeXHUYECKMMWU cpeacTBamMmym Heobxoammo
nofniHee MCNonb30BaTb TEXHWYECKME CpPeACcTBa LUTATHbIX CUCTEM KOHTPOMS TEXHONOrmyeckmx
NpOLeCccoB, YTO MO3BOMMUT CYLLECTBEHHbIM 00pa3oM CHM3WUTbL 3aTpaTbl HA CO34aHWE CUCTEM
ANArHOCTUKMN.

OT0 Xe OoTHOCUTCA WM K BbIOOPY MHGOPMAUMOHHBIX CPeacTB [OMarHOCTUPOBaHUS.
CnegyeT nogyepkHyTb, 4TO Ans xapaktepHblx gna ASC CnoxHbiX OObLEKTOB, KOTOpble
OCHalleHbl MHGPOPMALNOHHO-BLIYUCTIUTENBHOW CUCTEMOW, AN Uenen [uarHoCTUPOBaHUA
HEeobXOANMMO Kak MOXHO MOSIHEM WCMONb30BaTb €€ BO3MOXHOCTU. [lpyM 3TOM CHWXakTCs
3aTpaTbl HA CO34aHne WUHPOPMAaLMOHHBLIX CPeaCTB ANArHOCTUKM U MOBbLILLAETCH HAAEXHOCTb
ANarHoCTMYeckoro  MHGOPMaUUOHHOMO obecnedeHnsd, Tak Kak BOMPOCbl  HAAEXHOCTU
WH(POPMALIMOHHO-BbIMUCINTENBHON  cucTembl  ADC  pewwaloTcs  elwe Ha  cTaguu
NPOEKTUPOBAHNA.

Basa paHHbIx (B[]) cnctembl TEXHUYECKON OMArHOCTUMKU AOSMPKHA MO3BOMSATb B MOSHOM
Mepe npoBOAUTb AmarHoctupoBaHue obopygoBaHua AJC. Ha pucyHke 15.3 npepnctaBsneHa

CTpykTypa 6a3bl gaHHbIX CT/.
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Ba3bl gaHHbIX

[NarHoCcTUYeCKMX
napameTpos

Ona metona
«cTaTUCTUYECKaA HopMay

OnAa meToda «WwWymMoBan
HopMma»

Ona metona
«AMHAMWYECKan HopMa»

OnAa meToga BoamyLEHWIA
OnAa metoga BMOpoOMarHoOCTUEK

OnAa metoga «HEWPOHHLIE CEeTUY

KOHCTRYKTHUBHEIX M TEXHUYECKMX
XapakTepucTUK OWarHocTUPYemMoro
0bopyOoBaHuA
7 KOHCTPYKTMBHBIE XapakTepuUcTUKKW
obopynoBaHWA

> DUandecKne XapakTepucTURA
obopynoBaHWA

~ Tennotmanyeckne xapakTepucTHUEA
obopynoBaHWA

» [WapaenuYeckne xapakTepucTUKNA
obopyaoBaHuA

= XapakTepUCcTUKN TEXHNYECKX
cpencTe AWarHoc TMPOBaHWA

MpWU3HAaKOB 1 KpUTEpPUER
[WAarHocTUPOBaHuA

Ona metona
«cTaTUCTUYECKaA HopMay

OnAa meToda «WwWymMoBan
HopMma»

Ona meTtona
«AMHaMUYeckan Hopman

OnAa meToga BoamyLEHWIA
OnAa metoga BMOpoOMarHoOCTUEK

OnAa metoga «HEWPOHHLIE CEeTUY

WecTopua paboThl
obopynoBaHuA

> PeaynbTaTtbl BU3yanbHoro
ocMoTpa o6opygoBaHua

» PeayneTatel pemoHTa
obopyooBaHnA

» Onucanune aedekTos

» Otka3sbl 0bopygoBaHna

Puc. 15.3. CtpykTypa 6a3bl 4aHHbIX CUCTEMbl TEXHUYECKON OMarHOCTUKM

basza gaHHbIx CT[ BKMoYaeT B cedsi:

— B[] AmarHocTu4eckMx mnapamMeTpoB, OMUCbIBalWMUX paboTy AMarHOCTUPYEMOro
obopynoBaHus. Jta B[l cosgaetca ana kaxgoro Metoga AMarHOCTMPOBaHMA UM OOSDKHO
NO3BONATbL OTCMEXMBATb KaK TEKyLlee COCTOSHWE, Tak U pPeTpoCcnekTMBHoe. 3TN 6a3sbl AaHHbIX

Heobxoanmo cosgaBaTb C Hadana paboTbl BCew yCcTaHOBKM B uenom. lMepuognyHocte cbopa
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UCXOOHOW MHGOpMauun onpefenseTcd BpeMeHeM pasBuUTUS JedekTa, 3TO MO3BOMUT
YMEHbLUNTb N36bITOYHOCTb NHGOPMaLMK;

— B KOHCTPYKTUBHBIX W TEXHUYECKUX XapakTepUCTUK AunarHocTupoBaHus. 3Ta B[
NO3BONSAET 3HAaTb XapaKTePUCTUKM  AuMarHoctTupyemoro obopygoBaHust UM siBNSieTCs
ocHoBononaratwwen bll, oHa gomkHa nvetb 6onee nogpobHoe onncaHne obopyaoBaHus. Tak,
HanpuMMep, Ha BpallalLWMxca MexaHuaMmax npumensietca o 2000 TunoB NOALUMMHMKOB
KayeHusi, Ansi AMarHoCTUPOBaHUSA KOTOPbIX HEOo6XOoOMMO 3HaTb KONMYECTBO TeN KaveHus,
AnameTp BHYTPEHHEN W BHeLHenW OOOMMbI, Yron YCTaHOBKM Ten KaveHust n 1.4. A Ons
ANarHOCTMKN peakTopa HeobGXOAMMO 3HaTb €ro HEMTPOHHO-M3NYECKMe, Tennoduandeckme u
rmapaBriMyecKkne XxapakTepucTuku;

— B npusHakoB n KpuTepueB AnarHocTMpoBaHus. JTa B[] cosgaetcsa Ha oOcHoBe
9KCMepUMEHTanbHbIX W TEeOpeTUYECKUX UuccnegoBaHMn nosedeHuss obopyaoBaHus  npu
nosiBNEeHNN OedeKTOB B HEM M JOSMKHA 3anONHATLCA AN1A KaK4oro MeToda AuarHOCTUPOBaHUS
B otdenbHocTu. Kpome TOoro, B npouecce akcrnyatauun CT[ ata B[ gormkHa NOMOMHATLCS
HOBbIMUW NPU3HaKaMn 1 KPUTEPUSIMUM, NONYYEeHHbIMU AN AedekToB, BbisiBNeHHbIx CT[, a Takke
AOIMKHA NPOXOAMUTb UX KOPPEKTMPOBKA NO pesdyribTaTam AUarHOCTUPOBaHWS;

— B[ - ncropusa paboTbl cuctembl gnarHoctupoBaHusa. OHa co3gaeTcsl No pesynbTatam
aKcnfyaTtaumMmM AuMarHoCcTUpoBaHusA o6opyaoBaHUsA, B Hee HeobxoAMmMO BHOCUTb Takue
OCHOBHbIE€ AaHHble, Kak pe3yrnbTaTbl peMOHTa, BU3yarlbHOr0 OCMOTpPa; OTKa3bl 06opyaoBaHus,
nogpobHoe onucaHue gedektoB. OTa B[l 3anonHseTca No mepe NosiBeHUA B npoLlecce
aKcnayataumm ynomsiHyTon Bbilwe WHgopmauun. Ons cbopa gaHHbix aton Bl Heobxoammo
paccMatpuBatb BOMPOCbI  MEPUOOUYHOCTM  U3MEPEHUN AMarHOCTUYECKMX NapaMeTpoB.
MpensaputensHo ao co3ganna CTL (ans KoHkpeTHOro obopyaoBaHus) HEO6X0AMMO NPOBECTU
aHanua3 CKOpPOCTU pas3BUTMA AuMarHoctupyemoro pgedekta U Ha OCHOBE 3TOro BbibpaTb
NepMoOANYHOCTE M3MEPEHUN, 3TO CYLLEeCTBEHHO MO3BOSMSET CHU3UTbL 0ObeM nonyyaemon
MHpopmaumm 6e3 notTepu ee MHPOPMATUBHOCTMU.

[Ona meToooB [OMarHOCTUPOBaHWUA, KOTopble TpebykoT npoBedeHnsa cneuunanbHbIX
9KCMepUMEHTanbHbIX UCCNEeAOBaHUN, NepuoauvHocTb cbopa AMarHOCTUYECKUX napameTpoB
HeobXxoAMMO OroBopuTb B MpOrpaMMme 3KCMEpUMEHTa, npu 3ToM o0b6beM nony4yaemon
NHOPMaLMM OOIMKEH ObITb 4OCTAaTOYHbLIM 4115 NPOBEeAEeHUSA AnarHo3sa.

Momumo obneryeHms aHanu3a pesynbTaToB AMarHOCTUpoBaHWUA, ©asbl [aHHbIX
NoO3BOMAT MPOBECTU MPAaBUSIbHYK OpraHmsauuio paboT npu NPOBEOEHUN M3MEPEHUA Ha
obvekte. Hanpumep, npu BUBPOOMArHOCTUKE BpaLLAOLMXCA MEXAHU3MOB MEPEHOCHbLIM
KOMMMEKTOM annapaTypbl AMarHocT cuuTbiBaeT M3 06asbl AaHHbIX MaplipyT obxoaa
obopynoBaHuA M MecTa YyCTaHOBKM aKCeriepoMeTpoB M MO 3TUM AaHHbIM NPOU3BOAUT CbEM
NHOpPMaLMKM C AMarHoCTUpyeMbIX OO bEKTOB.

BaxHbIM nogpasgenom ABndlTca crnoBapu aHomanui (Kputepues OMarHOCTUPOBAHUS)

Ha KaXkabl U3BECTHbIN AedekT obbekTa. AT crioBapy OOMKHbI ONUCbIBaTh Ntob6oe n3BecTHoe
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COCTOsIHMe, onpeaerneHHoe B pesynbTate pa3bopku obopygoBaHUs, a Takke U TeopeTudeckune
06pa3sbl AedeKTOoB, eLle He NOATBEPXKAEHHbBIE NPAKTUKOMN.

MeTtoabl BbiiBNEHWsT 0edEKTOB Ha pPeMOHTMpyeMoM OOOpyaoOBaHWWM oOnpenensioT
YypOBEHb [OCTOBEPHOCTM Knaccudukaumm pedekta obopygoBaHus npu ero pasbopke u
onpedeneHnn BENUYMHbI M 3HAYMMOCTM [JedekTa, a TakKe BO3MOXHOCTb MOfyvYeHus
Makcumyma nHdopmMaumm 06 aTom gedekte ¢ nocrneayowmMm BHECEHMEM 3TON MHpopMauun B
6a3y AaHHbIX. T MEeTOAbl AOSMKHbI BKITOYATh METOAbI HEpa3pyLUaoLWero KOHTPOns U MeToabl
N3MepeHnsa BENUYMHbI NoBpexaeHnin. Metogmkn npnema obopyaoBaHMS U3 peMOHTA OOSPKHbI
obecneunBaTb KOHTPOMb U UCKIIOYEHNE BO3MOXHOIO MOSIBNIEHMS OOMONHUTENBHBLIX AE(EKTOB,
noaTBepauTb, YTo obopyaoBaHMe UCNpaBHOE, CO34aThb €ro HOBbIM 06pas, a 3aTem BHECTU €0 B
0asy AaHHbIX.

LIMpKynsiumMsa NOTOKOB AMArHOCTUYMECKON WHGOPMAaLMK CBA3bIBAET CTPYKTYPY CUCTEMBI

TEXHUYECKON AMAarHOCTUKM B O6GLWMA  anropuTtm AuarHocTMpoBaHua obopygoBaHua AJC,

N3006paKeHHbIN Ha pucyHke 15.4.

TexHonorHyeckHe
cpencTea
[OMATHOCTHPOBAaHKA

TexHonorMuyec ke
napameTpol

[warHoc THpyeMbIiA
obbexT

s endodHn ecoHen
HUY HeHHaLrsoL0lTo]

ba3a flaHHbIX, METOAMKM,

KoppekTMpoBKa Baasbl AaHHbIX, KPHTEPHEE METOIMK, anropuTMmel,
ANTOPHTMOE AMATHOCTMROEAHIA NOCNE NOMYUEHWA
PesyNLTATOR PEMOHTA KpUTEPHK
AWAarHoCcTpoBaHHUA

MHMDOPMALIMA N0 PE3YTLTATAM PEMOHTA W PeMoHTHBIA
ﬂuaancmposaHue DGHADYAKEHHOMY JeheKTy nepcoan
MogroTosnexHoe Cnymﬁa opraHHialuH
pe;::::::a:::?f peMOHTa Belnaua Sa0aHWA H3 PEMOHT
PAMOMT, OCTAHOB W T4 Oﬁ‘ﬂp_‘ﬂlﬂﬂaHHﬂ ofwexTa, yeTpaHeHwe aedexta

Puc 15.4. O6wwnin anroputm gnarHoctuposaHunsa obopygosaHus ASC
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Mo aToMy anropuTMy TexHOnormdeckMe napameTpbl OT OObekTa LOMarHOCTUPOBAaHUS,
MOCTYNMBLUME HA TeXHUYECKMe cpedcTBa OUarHOCTMPOBaHWUA, B BuAE MNOArOTOBMEHHOW AiS
AvarHosa mHdopMauun nepefarTca B YCTPOWCTBO AN NpeobpasoBaHUA AMAarHOCTUYECKON
WHpopMaLMK, B KOTOPOM MO onpefeneHHbIM MeToAMKaM W anroputMam C UCMOfb30BaHUEM
6a3bl OaHHbIX U KpUTEpPUEB OMArHOCTUPOBAHWS MPOU3BOAMTCS AMArHo3, BKOYaOWWMA BUA
pedekta (B cnyyae ero HanmuuuMs) U NPOrHO3 O HanMUuMM BpeMeHu Bbixoda OO0bekTa B
HepaboTocnocobHoe cocTosiHme. Mo pesynbTatam OUMarHOCTUPOBaHWUS B CNyxOy opraHm3auum
PEMOHTOB NepeaaeTcs NoAroToBIEHHOE peLleHre O Cpokax BbiBOAA 000pPYAOBaHNSA B PEMOHT U
obbemax 3Toro pemoHTa.

Cnyxba opraHusauum pemMOHTOB BbldaeT 3aJaHWe Ha PeMOHT AN YCTpaHeHus
agedekta, a nocre npoBedeHUs peMoHTa WHdopMauud Mno pesynbTaTaM pPeMOoHTa WU
OOHapyXeHHOMY Oed)eKkTy [OOfhKHa BEPHYTbCA K AMarHOCTy AN npuemkn obbekta nocne
PEMOHTA, CO34aHMsl HOBOro obpasa OTPEeMOHTUPOBAHHOrO 0bopynoBaHWa M OBHapPY>XEHHOro
aedeKkta n BO3MOXHOW KOPPEKTUPOBKM Oasbl OaHHbIX, KpUTEPUEB, METOAUK, anropuTMOB MO
pesynbTaTamMm pemoHTa. Takasa obpaTHasa cBA3b OCOGEHHO Ba)kHa ANt aTOMHOW 3HEPreTUKN, rae
obopygoBaHMe B  3HAYMTENBHOM 4acTU  YHUKANbHO, a CTaTUCTMKa MO MNOBEOEHUIO
AnarHocTMpyemoro obbekTta npu pasBuTMM gdedekta MOXeT ObiTb He3HauYMTENbHOW WUIu
NMOSIHOCTLIO OTCYTCTBOBATh.

OTaenbHOro  paccMOTPEHUsT  3acnyXmBaeT HeobXxoauMOCTb Hanuuua B CTPYKType
CUCTEMbI TEXHUYECKOW ANArHOCTUKMU CryXbbl ANMArHOCTMKKU, T.K. B psge MCTOYHMKOB CUCTEMbI
TEXHUYECKOWN ANarHOCTMKN paccMaTpumBaloTcs 6e3 3Ton criyxobl.

Beuay crnoxHoctn n pasHoobpasna ob6bekToB gnarHocTupoBaHus Ha AQC BO MHOrMmMx
CNnyvyasx ycTaHOBMEHHbIE HA 0O6bEKTbI CUCTEMbI AMarHOCTUPOBAHMUS BbINOSTHAKT CBOU (PYHKLNN
He B NOSTHOM ob6beme n3-3a oTcyTcTBUA Ha ASC cneunanmcToB COOTBETCTBYIOLLErO NPoduns 1
COOTBETCTBYIOLLIEN BbLICOKOM KBanudukaumn. MN3-3a OTCyTCTBMSA KBanMUUMPOBaAHHbLIX CYX6
ANarHOCTMKN MPU Hanu4yMmM aBTOMaTU3MPOBAHHLIX CUCTEM AMArHOCTUKM (DYHKUUW ONArHOCTOB
3a4aCTyl0 CTapalTCA BO3MOXWTb Ha MNepcoHan Mo YhpaBneHWo U 3KcnnyaTauum
AanarHoctupyemoro oobekTa, 6e3 yyeta Toro, 4To npu NOSABMEHUN B MPOLIECCE IKCMnyaTauuu
obbekta [OedeKkToB WM HEWUCNPaBHOCTEW, HE MNpPedyCMOTPEHHbLIX MPOEKTOM CUCTEMBI,
onepatop ynpaBneHus OygeT He B COCTOSHUWM BbINOMHUTE Heobxogumyto paboTy no
MOAEPHMN3ALNN NN KOPPEKTUPOBKE METOOUK M anropuTMOB, TakK Kak 3TO He BXOOAUT B €ro
YHKUMIO 1 OH He sBNSAeTCHa chneuuanuctoMm B 3Ton obnactu 3HaHun. Takmm obpasom, 13
npouecca AMarHoCTUPOBaHUSA UCKMOYaoTCAa paboThl MO COBEPLLUEHCTBOBAHUIO M MOOEPHU3ALMM
CUCTEMBI.

Cnyxba OuarHOCTUKM MOXeT BXOOAUTb B LITAT aTOMHOW CTaHUMWU WU NpeacTaBnsaTb

noapsioHY0 opraHu3aumio, HO OHa [omkHa obecneuymBaTb KBanuMULMPOBAHHOE BbINOMHEHME

cnegyowmnx QyHKLMIA:
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- pa3paboTKy HOBbIX METOA4OB, KpUTepueB, NPU3HAKOB U  anroputMoB
AVarHocTUpoBaHusl, oTpaboTKy M BHeOpPeHWe WX Ha obbekTe, a Takke MOAEPHU3ALUID U
KOPPEKTUPOBKY METOAMK, anropuTMOB, KpUTEpMEB M 6a3 AaHHbIX B paboTalolmx cuctemax
ANarHoCTUPOBaHNS;

- obcnyxknBaHne anarHoCTUYECKoW annapaTypbl, Hanaaky, TeXHU4Yeckoe obcnyxvBaHue
annapaTypbl, pa3paboTky MeTOOOB M3MEPEHMS W COBEPLUEHCTBOBAHME CXEM W3MEPEHUMN,
o6cnyXnBaHe TEXHUYECKMX U MHPOPMALMOHHBIX CPEACTB ANArHOCTUPOBAHUS;

- AMArHoCTMPOBaHMWE TEKYLLIEro COCTOSIHUS OOBbEKTA;

- BegeHve 6a3 AaHHbIX M TEXHUYECKOW AOKYMeHTauuu no crneumnarnbHbiM MeToaukam,

cbop BCEN KOHCTPYKTMBHOWM N TEXHONOIMYECKON MHAOpMaLM NO ANarHOCTUPYEMbIM OGbeKTaMm.

[AnarHocTnyeckue npusHaku

B wumetowenica nuTepatype OTCYTCTBYET eAuHbIA noaxod K  dOpMUPOBAHUIO
ANarHoctTmyeckmx npuadHakoB. OgHako npu Bcex noaxogax GopMuMpoBaHME OUMarHOCTUYECKUX
NPU3HaKoB OCHOBbLIBAETCA Ha CpaBHEHWM Tekyllero obpasa cocTosHus obopyagoBaHus C
3TanoHHbIM, NPV 3TOM 3a 3TarloHHbIN NpMHUMaeTcsa obpas ncnpasHoro obopygoBaHuUS.

MpumeHutensHo k ASC MOXHO caenaTtb AOMylleHue, 4YTO COaHHOe BrepBble U
npoliegliee nyckoHanago4yHble pabotel obopygoBaHMe AJC cumTaeTcss MCNpaBHbIM U
paboTocnocobHbIM Tak e, Kak n obopyaoBaHmne, NpuedLlee Ha 3aMeHy HeucnpasHoro. Torga
NPU3HaKOM HeucnpaBHOro obopyaoBaHus ByaeT cuMTaTbCs OTKNIOHEHWE OT HOPMbl, KOTOPYHO
Heobxoanmo 3agaBaThb ANd KaK40ro Mmetoda ANarHoCTMpPOBaHMS.

Heobxoammo ewle pa3 nogyepkHyTb, 4To ASC aBnseTcsa CrOXHON YCTaHOBKOW CO CBOMM
yHUKanbHbIM 060pyAOBaHMEM ANd, KOTOPOro elle HefoCTaTOYHO HakonmneH 6aHK AaHHbIX, npu
9TOM KaXgas YCTaHOBKA, XOTb OHA M CEPUMHOrO MCMOSTHEHWUS, UMEET CBOW OTNINYMTESbHbIE
ocobeHHOCTU. [103TOMY nMpU3HaKM OTKIMOHEHUS  TeKyllero coctosHua obopyaoBaHus
OTHOCUTENbHO HOPManbHOro (nNpu3Hakm o6pa3oB HEWCNPaBHOCTEW) HaKannuMBakwTCsa B
npouecce aKcnnyaTaumm CUCTEMbl OUArHOCTUPOBAHUSA, KOr4a ero BbiSiBMeH AedeKT, caenaHo
€ro onucaHme 1 3Tomy obpasy NPUCBOEH CBOM KOHKPETHbIM Npu3Hak. Ha nepsbi NnaH B 3TOM
npouecce CTaHOBUTCA METOA AMarHOCTMPOBAHMSA, KOTOPbIM W onpeaenser opMUpoBaHue
ANAarHoCTMYECKMX NPU3HAKOB.

EOovHnyHble napameTpbl (XapakTepucTuku) MpoLeccoB He criedyeT paccMmatpuBaTthb B
kadectBe [l koHTponnpyemoro o6bekta, 0CobeHHO B kKayecTBe npamMbix [, NOCKONbKY OHU He
OTpaxalwT pearnbHOe TexHU4Yeckoe CcOoCcTosiHue obbekta K, Takum obpasom, He pJaioT
nHcpopmaumio o ero pabotocnocobHocTn n Tem 6onee o 3anace paboTocnocobHOCTM 06beKTa,
KOTOpbIA onpefensdetcd TekywuMn 3HadeHuamu npambix O, WHoroa napameTpol
(xapakTepucTunki) npouecca MOryT BbICTynaTb B ponu KocBeHHbix [l npu onpegeneHHbix
YCIOBUSIX, 3aKIOYaloLWMXCa B TOM, YTO OAHOBPEMEHHO C paccMaTpyMBaeMbiM MapameTpoM
npouecca KOHTpoOnupyeTca W Opyrou (Apyrve) napameTp [AaHHOro mnpouecca M ecTb

noareepxgeHne 0 HOMMHalribHOM 3Ha4€HUN 3TOro Apyroro napamMmeTpa.
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B ponu Takux kocseHHbIX [ MOryT BbICTynaThb WTaTHble nameputenbHble kaHanbl (UK).
Ona cnyyasa AnarHOCTUKM C MNpUMEHEHMEM LWTaTHbIX uaMepuTtenbHblX kaHanos (MK) ans
U3MEpPEeHUn napamMeTpoB, OTHECEHHbIX K paspagy ANarHOCTUYECKUX MPU3HAKOB, MNPUYMHLI
NposABAeHNsa ANarHOCTUYECKNX NPU3HAKOB MOXHO pa3fennTb Ha TpU Knacca:

1. OTkas VK, npmBeaLlummn K HEBEPHOMY U3MEPEHUIO TEKYLLIErO 3HAYEHUS NapamMeTpa;

2. lWTaTHOoe m3meHeHue pexuma paboTbl o6opyaoBaHUsA (M M3MEPSEMbIX 3HAYEHUN
napameTpoB), NpoBeaeHHOe nepcoHanom u/unu ACY TTIT;

3. W3meHeHne cocTosHMA (OTKa3 WM npeaoTkasHoe COCTosiHMe) o6opyaoBaHus,
KoHTponunpyemoro WK, npuBeawiee K 3aMeTHbIM WM3MEHEHUAM 3HA4YeHWA MNPU3HAKOB MO
CpaBHEHWIO C NpeabiayLUnMun.

MpnumHbl nepsoro knacca (otka3 WMK) gomkHbl ObiTb OMArHOCTMPOBAHbI B MEPBYHO
odyepedb, TaK Kak O AanbHenWeM OUarHOCTUPOBAHWM HE MMEET CMbICIia FOBOPUTb, €CIIN OHO
MoxeT OblTb NpoOBeAeHO MO HeBEepHbIM pe3ynbTaTam u3MepeHus napameTpoB. Cneayet
anddepeHumpoBaTtb pearnbHOe OTKIIOHEHWE U3MepsieMoro napametpa oOT oTkasa UK.
lNockonbKy onpegeneHne u peructpauust otkasoB MK BO MHOrmMX crydasx npegycmoTpeHa
NMOCTPOEHMEM CaMOW W3MEPUTENIbHOW CUCTEMbI, HanbONbLINA WHTEPEC npeacTaBnser
onpegeneHne CKpbITbIX M NOXHbIX OTKa30B, KOTOpble He MOryT ObiTb onpeaeneHbl camown
N3MepUTENBbHON CUCTEMON.

MpuymHbI BTOpPOro kKknacca AOSmKHbl ObiTb AMArHOCTMpPOBaHbI BCReg 3a MpuyvHamu
nepsoro knacca (otkazamun UK). [uarHoctnpoBaHmMe npuYmMH BTOPOro Knacca Heobxoammo, B
OCHOBHOM, ANSA YMEHbLUEHMSI BEPOSATHOCTM OWWMOKM MepBOro poda npu AnarHOCTMPOBaHWUK
0TKa3oB 060pyaoBaHUs, T.K. YMEHbLUAET YMCIO "MOXHbIX TPeBor".

TonbKo nocne 3aToro MOXHO MPUCTYNUTb K ANArHOCTUPOBAHMIO MPUYNH TPETLENO Krnacca
(oTKa3oB MM NpeaoTKasHbIX COCTOSHUIA 060PYAOBaHMUS), ABMASIOLLNXCA OCHOBHLIM NpeaMeToM

HacTodAwero nccneaoBaHus.

Bbi6op MeToA0B ANArHOCTUPOBaHUA

Mon MeToaoM AMarHOCTMPOBaHMSA MOHMMAETCst COBOKYMHOCTb MPMEMOB M Cnocobos,
NO3BONALWMX [OaTb OOBLEKTMBHOE 3aKM4YeHMe O TeXHUYECKOM COCTOosiHMM obbekTa
AvarHoctTMpoBaHusi. CTporo roBopsi, Takoe OnpeaeneHne OorpaHMyeHo TOSbKO 3ajadven
KOHTPONSA TEXHWYECKOro COCTOSIHMS M He BKMYaeT 3ajauynm noucka gedekta (Bbl3BaBLUErO
pe3kyto noTepro 3anaca paboTocnoCOBHOCTN KOHTPONMPYEMOro 06beKkTa) U NPOrHO3MPOBAHUS
OCTaTO4YHOro pecypca B criydae paboTocnocobHOro CocTosaHMSA obbekTa.

MeTton peweHus nocnegHen 3agayn OomkeH ObiTb HanpaBneH Ha co3gaHue
ahbpeKkTMBHOrO anroputma annpoKCUMauum AMarHOCTUYECKUX MPU3HAKOB OObekTa, KOTOpbIn
no3sonusn 6bl NyTeM 3KCTPanonsuum COOTBETCTBYIOLIMX BESIMYMH OLEHUTb C MWHMMAarbHOW
MOrPELLHOCTLI0 BPEMS BbixoAa O0beKTa Ha NpefesibHoe COCTOSIHME MO CaMOW MaroHageXHoM

CTPYKTYpPHOW enHULE.
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HeobxoaMmyto M3MepUTENbHYI WH(OPMaUMIO MOXHO MNONyYnTb B ABYX pexXumax
yHKUMOHMpPOBaHWs obbekTa: paboyemM nnu cneymanbHOM TECTOBOM. B 3aBMCMMOCTM OT 3TOro
onpegenseTcsa CoCTaB U3MEPSIEMbIX BENUMYMH, TOYHOCTb U 00beM uamepeHuin. [lanee Hy>XHO
YCTAHOBUTb  HannuMe  UMeWLWUXca  CpeacTB  U3MEPEeHUn  (TEXHUYECKUX  CpeacTB
ANarHoCcTMpOoBaHUS).

B metopax paboyero guMarHoCTMpoBaHMA Ha BxoA4 OObeKkTa [OSMKHbl noctynaTb (U
KOHTPONUPOBaTbCA) HOpManbHble paboyne BO3OENCTBMA U OH LOIMKEH (PYHKUMOHMPOBATb B
HOpPMarnbHbIX YCIOBUSAX, ONpedenieHHbIX TexgokymeHTaumen Ha obbekT. Moa HopmanbHbIMU
yCNoBMsSIMM criegyeT MOoHUMaTb Takoe BO3AENCTBME BHEWHMX akTopoB (Temnepatypa,
AaBrneHue, Bubpaumu, BraXxHOCTb, pagnaumnsa n 1.4.), KOTOpoe He npuBedeT K CyLeCTBEHHbIM
N3MEHEHMAM B CTPYKTYPHbIX NapameTpax obbekTa.

B meTogax TecTOBOro AMarHOCTMPOBaHUA Ha BXo4 OObekTa [OOSMKHbl MoAaBaTbCs
crneuunanbHble BO3O0eNCTBUS (TecToBble curHanbl). [Npu aTtom paboune yHKUMM OOIDKHbI
3aMEHUTb BENWYMHbI, KOTOpble MOXHO Ha3BaTb (YHKUMAMM KOHTpons. B TexHwuuyeckon
ANarHoCTuKe Npu pacCMOTPEHUN TECTOBOrO ANarHOCTUPOBAHWS HEKOTOPbIe DYHKLUN KOHTPONS
Ha3blBalOT peakumen obObekTa Ha BXOOHOE BO3dencTBue. B npocrteliwemM BapuaHTe OHU
NpeAcTaBnaT NnapaMeTpbl paboyero unm TecToBOro npouecca.

EcTecTBEHHOE CTpemrieHMe NonyvnMTb HEeNnoCpPeaCTBEHHO M3MEPEHHbIE 3HAaYeHUs BCeX
onpegeneHHblX AMarHOCTUYECKMX NPWU3HaKOB, MOCMe Yero MOXHO Obino 6bl cpa3y NocTaBuUTb
ANarHo3 0 TEXHNYECKOM COCTOAHUN 0ObEKTa, OrpaHMYMBaETCA CrneayrLwuMm NpUYnHamMm:

1. Kak npaBuno, wu3HadanbHbiM MPOEKTOM He npegycmaTtpmBaeTcs Heobxogmmoe
KONU4eCTBO BXOAOB ANSA NOAKIHYEHNS U3MepuUTenbHOW annapaTypbl, 6onee Toro ocHaleHve
obbekTa cpenctBaMmyM HEMOCPEOCTBEHHOIO M3MEPEHUS BCEX [OUAarHOCTUYECKUX MPU3HAKOB
MOXET 3HaUYUTESTbHO YCINOXHUTL OCHOBHOW OOBEKT M TEM CaMbIM MOHU3UTL €ro HagEXHOCTb;

2. OTcyTCTBYET BO3MOXHOCTbL AMArHOCTUMPOBaTb OOBLEKT B TECTOBOM pexuve, B
KOTOPOM MOXHO nony4vaTtb BonbLliee YNCo ANarHoCTUYECKMX NMPU3HAKOB.

B Takmx ycnosusix Gonee paunoHanbHbIM MOXET CTaTb MyTb KOCBEHHOro M3MepeHus
(onpeneneHunsa) AMarHOCTUYECKMX MPU3HAKOB KOHTPONMpyemoro obbekTa no creumarnbHO
pa3spabaTbiBaeMbiM MeToauKaM MOEHTUUKALUN KOCBEHHO onpeaensembix Ol obbekTa. MNpu
9TOM MOXeT ObITb NOME3HbIM NCNOMb30BaHME AMArHOCTUYECKON Mogenu obbekTa.

Mcnonb3oBaHMe KOCBEHHbIX (BHELUHMX) MPU3HAKOB, XapaKTepU3ylLlMX B KakKOW-TO
CTeneHn npouecc YHKUMOHMPOBAHMUSA  KOHTPONMpyemMoro obbekta U SaBMAOLWUXCA
NPOM3BOAHBIMM OT MapaMeTPOB 3TOro npouecca, MoxeT ObiTb LenecoobpasHbiM, ecnu B 3TOM
cny4vae gnarHoctupoBaHue ByaeT BbINOMHATLCA B ype3aHHOM obbeme.

Mpumepamn  MOryT  cnyxutb  obBHapyxuBaemble npu  paboyem  pexume
YHKUMOHMPOBaAHMA OObEeKTa KOCBEHHblE MNPU3HAKW: CTEMEeHb HarpeBa OTAENbHbIX YacTewn
KOHTponupyemoro o60opyaoBaHusl; CTENeHb WM3HOCa TPYLUUXCA 4YacTen; u3MepsieMble C

NnOMOLUbIO BVI6pOLI,aT‘-IVIKOB BI/16p08KyCTI/1‘-IeCKllle napamMeTpbl U T.4.
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OueBnagHO, 4TO cnegyetr WU3MepATb WM KOCBEHHO ONpeaensatb  MWHMMarnbHoe
KONMU4ecTBO TeX nNapamMeTpoB npoLecca, KoTopoe MNo3BONdeT uaeHTUUUUpoBaTb MOMHbIN
Habop BBeAEHHbIX B MOAENb AMArHOCTMYECKMX NMpudHakoB obbekta. B cnydae, ecnn obbem
N3MepUTENbHON MHOPMaUmMM HegocTaTodeH Ans naeHtudunkaumm scex O o6bekta, MOXHO
npyv oUarHOCTUPOBAaHUU UATU ABYMS NYTAMMU:

1. UpeHtTnduumposaTb Yactb Al n KOHTponMpoBaTb TOMBKO YacTb paboumnx OyHKUMNA
o0bekTa, HenocpeaCTBEHHO CBSA3aHHbIX ¢ aTumn [N,

2. Beectm 0606weHHbin A1, npeactaBnsAwWmMiM  HEKOTOPYH  KOMOMHaLMO
nepBoHaYyasibHO PaCCMOTPEHHbIX AMArHOCTUYECKUX MpU3HAKoB ob6bekTa, U B AanbHenwem
KOHTponupoBatb umMeHHo atoT Al lMnatom 3a oTcyTcTBME HEOOXOANMOW WU3MEPUTENBbHOMN
WHoOpMaLMM B 3TOM Criydyae MOXeT ObiTb CMOXHOCTb B YyCTaHOBneHwn ana Hosoro [l
AvanasoHa [ONYyCTUMbIX 3HA4YeHWW, Npu nonagaHuM B KOTOPbIN 3TOr0 Mnpu3Haka OOBLEKT
coxpaHsieT paboTocrnocobHOCTb MO BCEM CBA3aHHbIM € 0606LweHHbIM [T pabounm dyHKUmAM.

Kak nokasblBaeT OTEYECTBEHHbIN W 3apybeXxHbIN OMbIT, MapamMeTpuvecKkuin MeTop
ANArHOCTMKN MOXeT OTBeYyaTb TOMbKO Ha Yy3Kme BOMPOCHbI M BO BCEW MepapXun OUArHOCTUKU
AOMKEH HaxoOuTbCS Ha HWXHEM YpoBHe. BeplumHOW e co3gaHua CUCTEMbl TEXHUYECKOW
ANAarHoCTUKN SBMNSIETCSA AMarHoCTMKa C UCNONb30BaHWEM MNOCPEACTBOM  AMAarHOCTUYECKON
MOAEeNN OYHKLMOHANBbHO-CTPYKTYPHBLIX N MPUYUHHO-CNEACTBEHHbIX CBA3EN B ANArHOCTMPYEMOM
06bekTe, METOO0B FIOrMYecKon AMarHOCTUKK, NpUBREKasa Ansa Ux CBA3W onucaHue usnyecknx
ABMEHUIA N ANHAMUYECKUX XapaKTepucTuK. [aHHble METOOUKM BKIHOYatoT B cebs NocTpoeHue
AepeBbeB U BeTBeW OTKasoB obopynoBaHua B coctaBe AJC, BblgeneHve napameTpos,
3HAYUMO YYBCTBUTENbHbLIX K W3MEHEHU TEeXHUWYECKOro COCTOAHUS obopyaoBaHus, W
dopmmnpoBaHme 0606LLEHHOMO NokasaTtensa nyTeM NPoeKkTMpoBaHus MHGOPMaLUK Ha FNaBHOM
HanpasneHun. [pu 3ToM wugeHTUdMKaUMa HOpMarbHbIX W aHOMasbHbIX MOAMHOXECTB
TEXHUYECKNX COCTOSIHMI 0BOopyaoBaHMS NPOU3BOAUTCA MO BENMYUHE U 3HaKy 0OO06LLEHHOro
nokasarens.

MeToabl AMarHocTupoBaHuA
3 n3BecTHbIX METOA40B ANArHOCTUPOBAHMS MOXHO BblAENUTb criegyowme:
— MeTog HOpM, B T.u.:
»  CcTaTMCTMYeCKast HOpMa;
"  AMHaMmyeckas HopMma;
"  WyMOBas HOpPMa;

— MerTopg BO3MYyLLEHUIA;

— MeTogbl BUGPOANArHOCTUKY;

—  HenpoHHble ceTu;

— MeTogbl 3KCNepuMeHTanbHbIX NPOBEPOK COCTOSAHUSA OOBEKTOB;

—  MeTogbl M3MepeHUs TEXHONOMMYECKNX NapamMeTpoB.
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MeTton HOpM OCHOBaH Ha pacno3HaBaHWM 00pPa30B COCTOSIHUM OUArHOCTUPYEMbIX
0OBHEKTOB C WCMOMb30BaHMEM MNPUYMHHO-CNIEACTBEHHbLIX MoAenen, noapasyMeBatoLnx
co3gaHme obpas3oB Kak HOpMarnbHOro (3TANOHHOro), Tak U aHoMarnbHOro coctosiHui. Obpas
aHOMaIbHOro COCTOSIHUS MOXeT ObITb COCTaBMeH Nocne Toro, Kak onpeaeneH Bng gedekra m
NPUYMHBI €ro BO3HUKHOBEHUS!.

MeTog "cTtaTucTMyeckass HopmMa" OCHOBaH Ha CpaBHEHUW 3TaANOHHbLIX XapaKTepUCTUK,
ONUCLIBAIOLLNX pPasfnyHble COCTOSHUS OObekTa B CTaUMOHaPHbIX PEeXMMax C TeKyLuMm
COCTOSIHUEM.

MeTog "wymoBasa HopMa" OCHOBaH Ha CPaBHEHUM 3TANOHHbLIX LWYMOB TEXHONMOMMYECKNX
napamMeTpoB, XapakTepuaylowmx paboTy AguarHocTupyemoro obbekta B CTauMOHapPHbIX
pexuMmax, C Tekywumu wymamun. [log wymMamm MNOHUMAKTCA KakK LYMbl TEXHOJTOrMYECKMX
napameTpoB (OaBreHue, TemnepaTypa, pacxod, HEWTPOHHass MOLWHOCTb M T.4.), Tak WU
aKyCTU4eCKME LWyMbl 1 BUOpaums.

MeTog "gmHamuyeckas Hopma" OCHOBaH Ha CpaBHEHMM JTaNOHHbIX AMHAMUYECKUX
XapaKTePUCTUK, OMUCbIBAKOLLMX PasfNYHbie COCTOSHUS O0bekTa B MEPEXOAHbIX N aBapUNHbIX
pexumax, ¢ HabnogaeMbiMu.

MeTog BO3MyLWEHMIA, paHee HasBaHHbIN METO4OM TEeCTOBOro AnarHOCTUPOBaHUS,
OCHOBaH Ha CpaBHEHMM ITANOHHbLIX WM3MEHEHUN XapaKTepUCTUK 0O0OpyaAoBaHUA (OTKIMKOB
o6bekTa), KoTopble AOMMKHbI BO3HUKATb NpW nogade Ha AMarHoCTUPyeMbli 0OBHEKT TECTOBOMO
BO3MYLLEHMS, C HabngaemMbiMy. B 3nekTpoHUKE U B BbIYUCAUTENBHOW TEXHUKE ONs1 TECTOBOM
ANarHOCTMKN UCNONb3yeTcsl cxema, rae cuctemMa TEXHUYEeCKOW OMarHOCTUKM cama nofaeT Ha
AnarHocTMpyembln  OBbEKT TecToBbIM curHan. B aToMHOM 3HepreTMke Takyld CXemy
peanu3oBaTb HEBO3MOXHO B CBs3M CO cneuudukon aTton oTpacnu. [loaTomy TecToBble
BO3MYLLEHMSA NOJAKOTCH Ha ANarHOCTUPYEMbI OOBbEKT onepaTopamu.

MeTogbl BMOpOAMArHOCTMKM B HacToslee Bpems HBAAOTCA OAHUM U3 CaMbiX
oTpaboTaHHbIX M MONYyNSApHbIX BWMAOB AMArHOCTUPOBaHWSA, TaK Kak npaktndeckn nwboe
Npou3BOACTBO MMeeT B cocTtaBe obopygoBaHus 50% mexaHuamoB BpaweHus. Mo kputepusam
BMOGPOOMArHOCTMKM HAKOMIIEH CaMbli BOMbLLIOM ONbIT U HabpaHa CTaTUCTUKA, a TaKKe UMEIOTCS
HopmaTtuBHble A0KymeHTbl (FTOCTbI), orpaHvumnBatone npeaernbHble ypoBHU Bubpauun, 3a
NCKNIOYEHNEM KpuTepues BUbpaunn ana TpybonpoBoaoOB, KOTOPbIE B HOPMaxX OTCYTCTBYHOT.

B Ttabnuue 15.1 npvBeaeHbl OCHOBHLIE MPU3HAKN N KPUTEPUU OUArHOCTMPOBAHUSA ANS

BblLLlenpmnBeaeHHbIX MeTo40B.
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Tabnuua 15.1. OCHOBHbIE NPU3HAKN U KPUTEPUM ONArHOCTUPOBaHNS ANsi PasNNYHbIX METO0B

Metox

Brrucagenmblie B THIHHELD

[IpH2HAKH H KPHTEPHH THATHOCTHPOBAHHA

“CTaTHCTHYEC-KAR
HOpMa ™

1. IIpocTele CTATHCTHER
1.1. Cpemxee 3Ha9eHHe DapaMeTpa

1.2, Mucnepcrs

1.3 Memuaga

1.4. Kos@dHIIHeHTE] KOppe Al HH, KOBAPHALHH.
MHOMECTEEHHOH KOPPETAHE

1.5 CTaTHCTHYECKHE PaCTIpeleleHHs IIOTHOCTH
BEPOATHOCTH THATHOCTHIECKHX TapaMeTpoB

2. MHoroMepHas CTATHCTHEA, AHATH3 C HIIOMB30B3-

2
mHeM D™ MaxanagoGuca

2.1. CpaEHeHHE TEKYINETO BEKTOPA COCTOAHEH C
ITATOHHEIM

D= X1 —fa)T S}l{fr ~-X3)

2.2. CpaeHeHHe JIBYX KIACCOB COCTOAHHE

D?= (§1 —i:)TS'I[E1 - ig)
THCKPHMHHAHTHEIE IPH3HAKH 1-T0 H 2-TO KIACCOoE
V=(X-X)TsX

V=0 -X)TsIXG

V=(X-X)Ts X1

CTATHCTHEH
ol
K = 1y V-W
1 ﬂ1—1( "UDJ
K, =2 _(v-v)-L
T omp+l D

1. CpapHeHHe CpelHHEX TeRyIeH H Npe EIyIne BEIOOPOK (Clzy)
- 10 IBYXEEIOOPOTHOMY t-KPHTEpHEO:
- t-EpHTepHI0 Y3Tda;
- MAPHOMY t-KpHTEPHEO.
2. TIpoeepKa CTAHOHAPHOCTH (Clag)
- 10 KPHICPHIO SHATHMOCTH:
- KPHTEPHI “BOCKOJANEN H “HHCXOMAINTHE CepHIL
- KPHTEPHEO KEATNPATOR MOCTEI0BATEIEEER OTHOMEHHE.
3. HadeHeHHe BO BPEMEHH, VCTABKA

1. CpapHeHHE THCOEPCHH TEKYINEH H NPeIELIYINEH BEIOOPOK (Olax)
1o kpHTepHI0 $HmMepa
2. [IpoBepKa CTAHOHAPHOCTH (0yy-)
- no F-xpatepmio $umepa-CHemekopa:
- G-kpHTepHIO KoKpeHa;
- KPHTEPHEO PACCEAHHA.
3. HaueHeHHe EO BPeMEHH, YCTABKA

HaMeHeHHe BO BpeMeHHE, YCTaBKA

HaMeHeHHE BO BDEMEHE, YCTABKA

1. IIpoBepka Ha HOPMATEHOCTE, ONPEISTEHHE 3AK0HOR PACTIPETETEHHA;
2. BrireHHe “TOpOOB™ Ha THCTOTpaMMe

1. HimeHeHHe BO BpeMeHH

D < Dy (F=0.025) - HOpMa

D <Dy (F=0.005) - nomycTivo

D =Dy (Fo=0.005) - Tpesora

2. CpaBHEHHE ¢ HOPMATEHEIMHE H AHOMATEHEIME 3TAT0HAME

3. BrlARTeHHE AHOMATEHOH TPYIINEL MAPAMETPOR
4. BrARTeHRE NPHIHE NOARTEHHA AHOMATHH

ITpoBepka COBIAJEHHA K1aCCOB

Ky=Fp: ny+ 1] o - TekyImiee cocTOSHEE COOTELTCTBYET OJHOMY HI
KJIACCOB € BePOATHOCTEED (1-0t);

Kigzy=Fp: m+ n3; o0 - TEKyIIEE COCTOARHE HE COOTBETCTEYET HH OIHOMY
H3 KTaCCOB

“IIHHAMHYECEAT
HOpMa~

1. OnpegensHHe 33BHCHMOCTH H3MCHEHHA TAPaMeT-
Pa Ha HCCIIEIYEMOM NIEMEHTE BO BPEMEHH

Xpod?) = £0) = Ta;0
1=0

2. OnpegeterHe 3aBHCEMOCTeH H3MeHEeHHT Iapa-
METPOB Ha BRIXOJE H3 HCCIETYEMOro 3IEMEHTA 0T
H3MEHEHHA HA EXO/IE BO BCEM JHATIA30HE BXOJHOTO

1. CpapHeHHe H3IMCHEHEA STAT0HHOH JABHCHMOCTH ¢ TeKyIeH
AX:XI&E(T)_XU (T}

HIH

AN (T)-X (1)

MOTYIEHERIE OCTATKH 00pa0aTEIBATCA METOJAMHE ~CTATHCTHIECKAR
HOpMA™

2. CpapHeHHe K03 QHITHEHETOR PETPECCHH

1. CpaEHeHHe H3MeHEHHT 3TAT0HHOH 3aBHCHMOCTH C TeKyImed
AYi=‘fru[xm:|' .YOCKJ'TEIJ
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Metog

Brucasemele BeTHIHHEEL

[TpH3nHaks B KPHIEPHH IHATHOCTHPOBAHHA

mapaMerpa
n
Yired¥ired = Lod¥ied =

a;x]
=0

3. OnpegeIeEHE 3aBHCHMOCTEH HIMEHEHHA Iapa-
METpOB Ha BEIXOME H3 HCCTENYeMOro 3TeMeHTa 0T
H3MEHEHHA HECKOIMBKHX [IApaMeTPOB HA BXOIE BO
BCEM JHANAZ0HE HX HIMEHEHHT

Tleeex nx__f(nxxl.- Tlexn. nn'd\J

HIH
AY e (izer)- Tyl

NOTyH9eHHEle OCTATKH 00padaTEIBA0TCA METOJAMH ~CTATHCTHIECKAA
HOpMA™

2. CpaeHeHHe K03 HITHEHTOR PeTpeccHH

1, CpapHeHHe H3MeHEHEA STAT0HHOH JABHCHMOCTHE ¢ TekyImeH
Allger=Tlaars resTln sae

NOTyHIeHHEle OCTATKH 00padaTEIBAKTCA METOJAMH “CTATHCTHIECKAA
HOpMA™

2. CpaeHeHHe K03d@HITHEHTOR PETPECCHH

“IIyMoBad HopMa™

1. AeToKopperinEoHEAA QyERmEA (AKD)

2. BaanvuokoppemanHoEHAA (yHEEmET (BEKE) car-
Hana Ha BEIXOJE OT CHTHATA HAa BX0JE B JHATHOCTH-
PYEMEIH 3TeMeHT

3. CIIEI\TPBJIBH&H ILTOTHOCTE MOITHOCTH CHIHATA

(CIM)

4. BaanMHAR CHEKTPATEHAA MomHoCTE (BCTIM)

5. ®azoras xapaxTepucTHEa ($X) BCTIM, Bpems
3A0EPAEEH CHTHATA Ha 9acToTe f;

0. ®ymamEa KerepeHTHOCTH (PK)

7. [epegatounas dyermms (T18)

8. Kemctp

1. TlocToAMAR BPeMEHH IPONECca T

Ra=exp(-A1):

2 Tlmomane mox kpEeod AKD - Saxe

3. CpaesenHe T, . Saxs C STATOHHEDMH B PAVTHIHEIE MOMEHTEL BpEMe-
HH

1. Bpema 3agep#KH CHIHATA HA BEIXOME CHCTEMEI OTHOCHTEIBHO BXOIA
(T3an)

2. Cpaererne K03 @HIHEHTA KOPPETATHH ¢ 3TATOHOM (Roys(Taan))

3. M3MeHeHHE T,p, Ryl Tyqq) BO EDEMEHH

1. Cpaeprerne CTIM c 3TANOHHEEIM H MeXTY CODOH B PA3THUHEIE MOMEH-
TEI EDEMEHH

2. Cpaegenre aMomETy 1 CIIM B cTydae rapMoHEHUECKOTO IEHTPHPO-
EAHHOTO CHTHATA B momoce gactor §p, f). .. £,

Ay/A;,=8 1B - HOpMA;

Ay/A;,=12 1B - Tpeeora;

AJA, =20 16 - aHOMATHR

3. OmpeneneHHe COBHTA AMILTHTY I XapAKTEPHELX TACTOT [0 CPAEHEHHIO
€ 3TATOHHEIMH Af=f -,

4 VmmpesHe CHEKTPATEHOH THHHE

1. Cpaprerne BCTIM ¢ 3TATOHHEDM H Me&IY CO00H B DAVTHMIHEE MO-
MEHTEl EPEMEHH

2. Cpapresne avmumHTy 1 BCTIM B cTyHae rapMOHHYECKOTO OTIEHTPH-
POBAHHOTO CHTHATA B Ionoce dacToT f, f1. 6. &

Ay/A;<8 1b - HopMa

AyfA;=20 1B - AHOMATHA

3. OnpeneneHne cOBHTA AMIUTETY XAPAKTEPHEIX JACTOT IO CPABHEHHIO
€ 3TanoHHEMHE A= -f,

4. VImperHe cOeKTPATEHOH THEHH

1. Cpaprenne ®X ¢ 3TATOHHEIM H Me#IY c0D0H B PAXTHIHEIE MOMEHTH
BPEMEHH

2. CpaBHeHHe BpeMeH 3aePAKH (Tyy) C STATOHHEIM B PAs/HTHEIE MO-
MEHTE] EPeMEHH

1. Cpaprenne ®K 3TamoHHOH H B TEKYITHI MOMEHT BpeMeHH
2. Ompenenenne caprra K Ha XapakTepHRIX 9acTOTAX 00 CPABHEHHED C
STATOHHEIME

1. Cpaprernel 14 ¢ 3TaNOHEOH B PATHIHEIE MOMEHTEL BpeMeHH

2. Ompenenenne caprra [19 B pasTHTHEIe MOMEHTEI BpEMEHH OTHOCH-
TelMbHO 3TATOHHOH

3. OnpeneneHHe rapMOHHIECKHY COCTARTAIONIEY, CPAEHEHHE HX C 3Ta-
JIOHHEIMH E PATHIHEIE MOMEHTE] EPEMEHH

Onpenenezme TAPMOHHIECKHR COCTARTAIONTHY, CPABHEHHE HX C 3TAT0H-
HEDMH B Pa3IHTHBIE MOMEHTEL EpEMEHH

“MeToa BoaMyTIe-

HHH

KosddHIMeETE YCHICHRS OPH CO3TAHEH MATEIX
BOIMYIIEHHH Ha BXOE THATHOCTHPYEMOTO NIEMEH-
Ta

K=AIl,, /AL, = const

1. CpaeHenHe KO3 @HITHEHTOR YCHICHHT ¢ TATOHHEMHE (pPacIeTHRIMH
HIH 3KCTIepHMeHTATRHEIMH)
2. Hamenerne Koo QHITHEHTOR YCHIEHHR BO BPEMEHH
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MeTtox BrmmcaseMBle BeIHIHHEEL Ipuzpake H KPHTEPHH THATHOCTHPOBAHHA
Metome enopoms- | 1. CpenrexeanpaTEaHoe 3HadeHRe (CK3) BHOpO- 1. Cpaererne CK3 ¢ 3TaTOHHEDMH 3HAUEHHAMH T THATHOCTHPYEMOTO
ATHOCTHEH CKOPOCTH B 33JaHHOH 0JI0Ce TacToT 000pYI0BAHHA COIMACHO MeEIyHAPOIHED cTagtaproe IS02372, VDI-
2056 1 T'OCToe
2. OnpepencHHe JHHAMHKH H3MEHEHHA COCTOAHHA JHATHOCTHPYEMOTO
000pYI0BAHHET

dCK3/d1 =0 - cTaDHIEHOE COCTOSHHE,
dCK3/dt = 0 -yxXyImeEHe COCTOAHHA (0THOCHTETEHO NPEIEIIyINETO);
dCEK3/dt < 0 -yTyamesEHe cOCTOSHEA (OTHOCHTENMBHO MPeIEIIyIIero)

1. CpapHeHHe aMILTHTYAE! C JOOVCTHMEIMH 3HA9CHHAMH COITIACHO
MeEIyHAPOIHEX cTaHmapToB ISO2372, VDI-2056 5 T'OCTos
2. ANTITHTY 3 EHOPOCKOPOCTH Ha TaCcTOTe Bpalie- A(F)<Ascn - COCTOREHE OMYCTHMOE

HHA arperaTta )
A(Fg)=Azoz - COCTOAHHE HEJOMYCTHMOS

Cpaenenre CK3 Ha gactorax £y, £, £, .f)
Pi<4 1b - HOpMATEHOE COCTOAHHE
) Pi=4 1b - yXyImeHHe COCTOAHHT
P, = “Olgi Pi=20 ab - Hemomy cTHMOE COCTOAHHE
0i
Vi - texymee CK3 rapMoHHKH CIIEEKHpA
Vi - CK3 1-ff TapMOHHEKH 3TATOHHOTO CIIEKTPa HC-
OPAEEOTO arperara (JMeMeHTa)

3. CK3 ma 9acrotax f,. f;. £, _f,. ab

1. CpapHeHHe TEEYINETO CHEKTPa C TATOHHBIM HA IPeIMeT BEITRICHHT
IOTOMHATEMBHEX THKOE. [IpH MOABTEHHHE AONOMEHTENBHEN THECE O-
pelenteTch, H3MEHHIOCH [ COCTOSHHE arperaTa

2. CpapHHBAOTCA © YTATOHHEIMH CITY9IAHHEIE COCTABITIONMIHEE CIIEKTPOR
T4 BEIMBTIEHHY H3MeHeHHT HX B OOpe/e/leHHRX MONocaX 9acToT. [na
3TOT0 TACTOTHAA 00IACTE pa30HBAeTCA Ha N paBHEDL Hodoc. B xasgol
00TaCTH JacToT OHpeferieTcd H3MeHeH e IMyMOBOH COCTABILTEOIEH.
Ecims 370 H3MeHEHHE IpeBeImIacT 415, To COCTOAHHEE CIHTAETCH VXV
IIHBITHMCA

3. BelTRTeHHE MPHTHHE H3MEHSHHA COCTORHHA IPOHIBOINTCA Ha OCHO-
BAHHH N0J00PAHHEIX H JKCIePHMEHTATEHO ONpeleleHHEN THATHOCTH-
HeCKHX NPHIEAKOR Je(eKTOR COOTBeTCTBYIOMEX ONpeleTeHHEM THKAM
Ha CIeKTpe

4. CoexTp B 3aJaHHOH IOMOCE TacTOT

BubpaumoHHaa guarHocTtuka

BubpaunoHHas pguarHocTMka — MeTo[ [AOWarHOCTUPOBAHUS TEXHUYECKUX CUCTEM W
obopynoBaHMsl, OCHOBaHHbI Ha aHanu3e napameTpoB BubOpauuu, nnbo co3gaBaemon
paboTatowmum obopygoBaHuem, nNnbo SABASIOLWLENCA BTOPUMYHON Bubpaumen, obycnoBrieHHON
CTPYKTYpPOW nccneayemoro obbekra.

BubpaunoHHasa anarHoctuka, Kak n gpyrme Metoabl TEXHUYECKOW OMAarHOCTUKK, pellaeT
3a4a4M NOMCKa HEUCNPABHOCTEN N OLEHKM TEXHMYECKOrO COCTOSIHMA uccrnegyemoro oobekTa. B
HaCTOSILMA MOMEHT BMOpaLMOHHAs OuarHOCTUKa SIBMSieTCA OO4HMM W3 OCHOBHbLIX MEeTOA0B
HepaspyLlaoLLEero KOHTPONSA N TEXHUYECKOW ANarHOCTUKM.

CyLwHocTb BU6pOoaANarHOCTMKN 3akroyaeTcs B crieayollem: BO Bpemsl paboThl arperaTa
ABWXEHWe feTanen ConpoBOXAAeTCs CoydapeHWeMm, B pesyrnbTaTte KOTOPOro no MexaHusmam
pacnpocTpaHstoTca konebanus. [pu n3Hoce MNM BO3HUKHOBEHUM OE(EKTOB B MEXAHU3ME
HapyLLaTCA KNHEMATUYECKNE CBA3WN MEXAY AeTansamu, BCNeACTBME Yero MEHSIeTCA XxapakTep
BMbOpaumm. OTO CBOMCTBO MCMONb3yeTCA AN OLUEHKM TEXHMYECKOro COCTOSIHUA arperaTtoB Mo
napameTpamMm Bubpaumni. CrnoXKHbI MHOFOKOMMOHEHTHbIA KonebaTernbHbIi NPOLECC POTOPHOro

arperarta onncbiBaeTCA BblpaXXeHnem:
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M=

X (t) =

A -cos(kat — @, ), (15.1)

=~
1]
-

roe Ak,(Dk — aMnnmtyga u d)a3OBbIIZ yron K-n rapMoOHUKAU; K — NOPAAOK rapMOHUKHU; P, q —

Lenble NonoXuTenbHble YNCNA; ®» — YrioBas YacToTa BpalleHusi poTopa.

Mpn BMOpAUMOHHOW OMArHOCTUKE KakK NpaBWUiI0 UCCNEenytTCs BPEMEHHOW CUrHam wim
cnektp BubOpauum TOro unM uHoro obopygoBaHud. [lpn BUOPALMOHHOM AMArHOCTUKE
aHanuaupyTcs criegyowme napameTpbl:

—  BMOPOCKOPOCTb — CKOPOCTb [OBWXEHWUS TOYKM WU CUCTEMbl No4 AeWCTBUEM

BnGpauuu;
— BubponepemelLeHne — CMeLLeHNe TOYKM UM CUCTEMbI NoA AencTBnEM BMBpauuu;
—  BMOpOYCKOpPEHWE — YCKOPEHWe OABWKEHWSS TOYKM WU CUCTEMbl NoA AEWCTBUEM
BMOpaumu.

OCHOBHbIMW NpenmMyLLecTBamMmn BUOPOAMArHOCTUKM ABNAIOTCS:

— Bo3amoXxHOCTb OOHapyxMBaTb CKpbITble AedeKTb;

— [lonyyeHne wuvHdpOpMaumm o cocTosiHMM  obopydoBaHus, Haxogswerocsa B
TPYAHOAOCTYMHbIX MeCcTax;

— [MpoBeneHne MOHUTOPUHra U NoNyvyeHne MHgopmMauuto o gedekre elle Ha cTagum
€ro nosiBNeHuns;

— Manoe Bpems gmMarHOCTUPOBaHKS.

[unarHocTMpoBaHue COCTOAHNA MaLUMH U OLieHKa CTEMEHM OMACHOCTM MOBPEXOEHUS Ha
OCHOBE [aHHbIX KOHTponsa Bubpauum — oguvH un3 Haubonee 3(peKTUBHBIX MeTon0B
NOBbILLEHNSA HaAEXHOCTM 060pya0OBaHUS.

BubpaunoHHoe AmarHoctnpoBaHMe OOBLEKTOB MPOBOAUTCA B TpU 3Tana: nepBUYHOE
onucaHne BMBpaLMOHHOIO COCTOSHUS OObEKTa, BblAeneHne NPU3HAKoB N MPUHATUE PELUEHUS.

Ha aTtane noucka WHOPMATMBHBIX MPU3HAKOB OrPaHMYMBAOT YUCIIO U3MEPSEMbIX
napameTpos BuOpauumn, wyma wn ygapos. [lpu 3TOM U3 MHOXeCTBa MapameTpos,
XapaKTepusylLwmnx BMBPaLMOHHBLIN MPOLIECC, BLIAENAKT TOMNbKO Te, KOTOpble MNPAMO WUNK
KOCBEHHO XapaKTepuaylT CcOoCcTodHne obbekta. [lo aTum napameTtpam  OpMynupyroT
NHPOPMaTUBHYIO CUCTEMY NPU3HAKOB, UCMOSb3yeMbIX NPU ANArHOCTUPOBAHUN.

Bbibop AguarHocTMyecknx napameTpoB BuOpauum 3aBUCUT OT TUMOB MCCreQyeMbixX
MEXaHW3MOB, aMMUTYAHOrO N YaCTOTHOMO Anana3oHa n3MmepsieMbix KonebaHum.

B HM3KO4YACTOTHOM Amanas3oHe valle M3MepSsoT napameTpbl BubponepemelleHus, B
CcpeAHeYacToTHOM — BUBPOCKOPOCTH, @ B BbICOKOYACTOTHOM — BUOPOYCKOPEHMS.

BubponepemelleHne npeactaBnsaeT MHTEPEC B TeX Cry4vasx, Koraa Heobxoammo 3HaTb
OTHOCUTENbHOE CMelleHne obbekta mnu gedopmaumio. Ecnv mnccnegyoT adpeKkTUBHOCTb

BMOPaUMOHHBIX MalUMH, a Takke BO34eNCTBME BUOpaUUA Ha OpraHn3Mm 4YernoBeka, To U3yyatoT
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CKOPOCTb BMOpauumn, NOCKOMbKY WUMEHHO OHa onpegenser UMMyNbC CUMbl U KMHETUYECKYHO
aHepruo. NMpun oueHke HaaeXHOCTN OOGBHEKTOB OCHOBHBIM M3MEPSIEMbIM NapamMeTpoM ABnseTcs
BMOpOyCKOpeHue.

MeTton BUOpPAUMOHHOW AMArHOCTMKM OCHOBAH Ha MOMyYeHUM [OaHHbIX O BubBpauuw.
Jliobas Bubpaums coaepxmt B cebe rapMOHMKN pasfnMyHON 4acToTbl. AHaNM3Mpyst aMnnuTyay
9TUX TFAapPMOHMK, MOXHO MNONYYUTb MHOPMAUMIO O COCTOsSsHMM obopyaoBaHuA. [daHHble O
BuOpaumm cobupaloTca C  MOMOLLbI0  CheumanbHOro  Wwyna, C MNOMOLLbK  [4aTYMKOB,
3aKpenneHHblX Ha obopygoBaHun M T. A. (pasHble Npubopbl MCMOMb3yT pasHble MeToAbl
NOMy4YeHUs AaHHbIX).

CoBpeMeHHble npubopbl AnNg nposedeHUs BUOPOAMArHOCTUKN UCMOMb3YIOT LugpoBomn
mMeToq 06paboTkM MHOpMauMK, YTO AaeT BO3MOXHOCTb OYeHb BbICTPO nonydatb pesynbTaTt
namepeHmn. Bo MHormx cny4dasx onepaTMBHOCTb MOMyYEHUS MHOPMaULUK ABRSETCA BaXHbIM
YyCNOBMEM L1151 CBOEBPEMEHHOIO NpeaynpexaeHns cuTyauun, KoTopble MOryT co3gaTb yrpo3y
XM3HM 1 300POBbIO YerioBeKa MM MmatepuanbHOMY UMyLLecTBy. Mcnonb3oBaHNe COBPEMEHHbIX
TEXHONMOrMN CBA3W [JaeT BO3MOXHOCTb CO34aBaTb CUCTEMbI, MO3BONAOLWME nonyyatb
WHPOPMaLMIO OAHOBPEMEHHO CO 3HAYUTENbHOrO KONMMYecTBa [aTyMKOB, OMNEpaTUBHO
obpabaTtbiBaTb ee 1 NPeaoCcTaBnNATb onepaTopy.

B ©eCKOHTaKTHbIX W3MepUTENAX peanu3yloT KMHEeMaTU4ecKUn MeTod W3MepeHus
napamMeTpoB OTHOCUTENbHOM  BMOpauMM Ha  OCHOBE  WCMOMb30BaHMSA  OMTUYECKMX
pPagMOBOSTHOBbLIX U ApP. 3NEKTPOMarHUTHbIX nonen. Hambonblee npumeHeHne B 6€CKOHTaKTHON
BMOPOOMArHOCTMKE HaWnM ONTUYEeCKMe MeTOAbl W CpeacTtBa  U3MEpPEeHus napameTpoB
BUBpauuun, Kotopble No cnocoby BblaeneHns nHgpopmaumm ob namepseMom napameTpe oensT
Ha amnnuMTygHble W 4acToTHble. K  amMnnuTygHbiM  MeToAaM  U3MEPEHMHA  OTHOCAT
POTOINEKTPOHHBIE, ANGPAKLMOHHbIE N NHTEPdEPEHUNOHHBIE METOAbl U3MEPEHUs, a Takke
MEeTOAbl C UCNOSIb30BaHMEM NPOCTPAHCTBEHHON MOAYNALMM CBETOBOIO NOTOKA.

N3mepeHne napameTpoB BuMbBpaLmUKM, OCHOBAHHOE Ha M3MEPEHUN YaCTOTbl MU3My4YeHUs
ONTUYECKOro KBaHTOBOrO reHepatopa, OTpPaXKeHHOro ot obbekTa, NpoBOAAT U3MEePUTENbHbIMU
YCTPOMCTBaMM, AENCTBME KOTOPbIX OCHOBAHO Ha ucnonb3oBaHum adodekta [Jonnnepa.

lMpeobpasoBaTenu 3Ha4YeHUn BUGpauumn B 3NIEKTPUYECKUIA CUTHAN AendT Ha ABa Kracca:
reHepaTopHble, npeobpasylolne IJHEeprnio MexaHnYeckux konebaHui B INEKTPUYECKYID;
napameTpudeckme, npeobpasylowmne mexaHudeckme konebaHuss B M3MEHEHMEe napamMeTpoB
9NEKTPUYECKMX Lenen, Hanpumep, WHAYKTUBHOCTW, €MKOCTM, aKTUBHOIO COMPOTUBIEHMS,
YacToTbl unu casura a3 u T.4.

Ona BuMOpoOOMArHOCTMKM  MaWMH M MEXaHM3MOB  WCMOMb3YKOT B  OCHOBHOM
Nbe303NEeKTPUYECKNe W1 dnekTpoauHamudeckne npeobpasoBatenu, OTHOCALWMECA K
reHepaTopHbIM, a Takke WHAYKTUBHbIE, BUXPETOKOBbIE W EMKOCTHble, OTHOCSALWMECH K

napameTpuUYecKUM.
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nbe303ﬂeKTpW-IeCKVIe npeo6pa3OBaTenv| NPUMEHAKT O WU3MEepEeHUda MnapameTpoB
abcontoTHbIX  KonebaHun HeBpallaloLWnxca yacTem MexaHM3MOB. I'IbesoaneKTlequKme
npeo6pasoBaTen|/| 06na,1:|.a+0T BbICOKMMU MeTpOoJIorM4eCKnmMmun CBOWCTBaMMH, LLUMPOKNM
aMmInTyaHbiM U 4aCTOTHbIM AMNana3OHOM, BbICOKOM HaAEXHOCTbIO U CpaBHUTENBbHO HU3KON
CTOMMOCTbI0. OCHOBHBLIMU MX HeAoCTaTKamMu ABNSKOTCH BbICOKOE BbIXOAHOE conpoTtuBlrieHne un
HM3Kask MNoMexo3alMWeHHOCTb. B MeHblien cTeneHn 3TM  HeaocTaTkKM  CBOWCTBEHHbI
Nbe30PE3NCTUBHbLIM npeo6pasoBaTen;|M, OTHOCALLMMCA K Krnaccy napametTpuyvecknx

npeobpasoBaTtenen.

Kputepumn oueHkn BUOpaLMOHHOrO COCTOAHUA

TpeboBaHuA K NOpAaKY BbIMNONTHEHNSA BUOPALMOHHOIO KOHTPOMS 1 HOpMbl BUBpauun ans
obopyaoBaHus onpeaensiTcsa HOpMaTUBHbIMKM AOKyMeHTamu. [Mpu oueHke BUOpauMOHHOro
COCTOSIHUSA MalMH MPUMEHAITCA ABa Kputepus. lepBbin KpUTEPUI CBA3aH CO 3HAYEHUAMMU
n3mepsieMblx NnapameTpoB BUGpaLmm, a BTOPON - C USBMEHEHUAMUN ITUX 3HAYEHWUNA.

Moo ypoBHeM BuMbBpauMyM MalUHbI MOHUMAKT MaKCumanbHOe 3HaveHue Bubpauumu,
N3MepeHHoe B OOHOW onpedeneHHOM ToYKe UK B rpynne ToYeK B BbIOpaHHbIX HanpaBneHusx,
npyv oOnpedeneHHbIX YCMOBUAX W YyCTaHOBMBLUEMCH pexume paboTbl. [loniHyl  oueHKy
BMOPALMOHHOrO  COCTOSIHMA  KPYMHbIX arperatoB  datoT  pe3ynbTaTtbl  W3MEPEHUMA B
KOHTPONUPYEMbIX TOYKax B TPexX B3aUMHO MeprneHauKynsapHbiX HanpasneHuax (06bl4HO
BbINOSHAT OQHO UK ABa U3MEPEHMSA B pagnanbHOM HanpaBfeHUK, rOpU3oHTanbHOM U (Unn)
BEPTUKAribHOM, U B OCEBOM HanpaBneHun). MIamepeHns napameTpoB BUOpaumMm Ans MallvH C
BpallaTenbHbIM ABMXEHMEM NPOBOASAT, Kak NpaBuno, Ans YactoTHoro gnanasoHa 10-1000 My,

B cnyyae npumeHeHVMss nepBOro KpUTepusi MakCMMarnbHOe 3HayeHue Bubpauuu,
noflyYeHHoe B pe3ynbTaTe U3MEPEHMS Ha KaXKAOM MNOALUIMMHWKE WK OMnope, CpaBHMBAKT C
rpaHMuamm 4detblpex 3oH (A, B, C, D), yCTAHOBMEHHbIX C y4€TOM MEXAYHAPOAHOro onbiTa
akcnnyataumm obopyaoBaHMA W NpoBedeHHbIX uccrnegoBaHuin. K 30He A OTHOCATCH, Kak
NpaBuo, HOBbIE MaLLMHbI, TONBKO YTO BBEAEHHbIE B AKCMnyaTaumtio. MawuHbel, nonagatmowme B
30HYy B, 00bIMHO cuuTalT MNPUrogHbIMW ANA fanbHenwen akcnnyaTaumm 6e3 orpaHuveHus
cpokoB. MawwuHbl, Haxogdwmecs B 30He C, paccMaTpuBalOTCs Kak HenpurogHole Ans
ONUTENbHON HeMnpepbIBHOW aKcnnyaTauun n MoryT (PyHKUMOHMPOBATbL OrpaHUYeHHbIA nepuog
BPEMEHM, NOKa He MOSABUTCH MOAXOAALAN BO3MOXHOCTb AMsi NPOBEAEHUS PEMOHTHbIX paborT.
YpoBHu BubBpaumm 30HbI D paccmatpuBaloTCA Kak AOCTaTOYMHO Cepbe3Hble, KOTOpble MOryT
NPMBECTU K NOBPEXAEHMIO MaLLMHbI. KONnMYyecTBEHHbIE 3HAYEHNS rpaHnL, 30H YCTaHaBMMBalOTCA
B 3aBMCUMOCTM OT Krnacca obopyaoBaHusi, cnocoba MX MOHTaXa W YCNOBUMK, BIUSAIOLLMX
Ha BMOpALMOHHOE COCTOSIHME.

HesaBncumo oOT Tuna nowuvnHuka cpegHee kBagpatuyeckoe 3HadeHue (CK3)
BMOPOCKOPOCTN CTaTOPHbIX 3NIEMEHTOB (Hanpumep, onop MOALUMMNHMKOB) MaLlUMH GOMNbLUMHCTBA

TUNOB, KaK npasuio, aaekBaTHO XapakKrepusyeT yCroBusa pa6OTbI poTOpOB, NX BO3OENCTBME Ha
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OMNOPHbIE 3NIEMEHTbI U COCEAHNE MEXaHU3Mbl, a Takke COCTOSHME CaMUX MalLMH B LUMPOKOM
AnanasoHe pabounx ckopocTen BpalleHms. OgHako Ana HEKOTOPbIX MALUWH, HAanpuMep € OYeHb
HU3KMMKN pabodYnMMK CKOPOCTSMKM, NPUMeHeHMe ogHoro napametpa, CK3 Bubpockopoctu, 6e3
yyeTa 3Ha4YeHusi CKOPOCTU BpaLLEHUSA Bana MOXeT NpUBECTU K paboTe HNM3KOOBOPOTHbLIX MaLUUH
c Gonbwum ypoBHEM BuOponepemeLLeHns, OocobeHHO Koraa npeobnagawwuin BKNag B
CyMMapHyto Bubpaumio BHOCAT konebaHua o6opoTHoM 4YactoTbl. C  Opyron CTOPOHbI,
NPMMEHEHNEe MnpuHLMNA MNOCTOSIHCTBA BMOPOCKOPOCTU K MalMHaM C BbICOKMMM pabovmmu
CKOPOCTAMM BpaLLEHUS UM C HanMYMEM BbICOKOYACTOTHbLIX CMEKTpasribHbIX COCTaBMSHOLLNX
BMbpaummn, Bo3byxgaeMblX HEKOTOPbIMM y3namMu MalluHbl, MOXEeT NPUBECTU K HegonycTuMO
BbICOKMM YPOBHSIM BUBPOYCKOPEHUI.

Bubpaunss MHOrMX MalvH COAEPKUT OOMUHMUPYIOLLYIO YACTOTHYIH COCTaBMSOLWYH, B
nogaenswowem 60MbLUMHCTBE CyYyaeB Ha 4YacToTe BpaweHus Bana. [Onsg Takux MawwuH
HOPMMpPOBaHUE MOXeT nponsoanTbes and CK3 BMGPOCKOPOCTN AOMUHMPYIOLLIEN YaCTOThI.

BTtopon KpuTtepun OCHOBaH Ha OLEHKE U3MEHEHUsI 3HaYeHNs1 NapameTpa Bubpauum no
CpaBHEHWIO C NpeaBapuUTENbHO 3a4aHHbIM 3TanOHHbIM 3HAYEHNEM B YCTaHOBUBLLEMCS peXMME
paboTbl MaWWHbI. 3HAYUTENbHbLIE N3MEHEHUs1 (YBENMYEHWE WM YMEHbLUEHWE) napameTpa
LUMpOKONonocHon Bnbpaumm MoryT notpeboBaTb NPUHATMA ONPeAeneHHbIX Mep Aaxe B TOM
cny4vae, Korga rpaHuua 3oHbl C B COOTBETCTBMM C NEPBbIM KPUTEPMEM €Lle He AOCTUrHyTa.
Takve n3ameHeHns MoryT MMeTb BHE3anHbIN XapakTep UM NOCTENEeHHO HapacTaTb BO BPEMEHMU
N yKa3bliBalOT HA BO3MOXHOE BO3HMKHOBEHME MOBPEXAEHMA MALUWHbI B HAYanbHOW CTaguu unm
Ha apyrue Henonagkw.

Mpn wncnonb3oBaHMM BTOPOrO KPUTEPUS BaXKHO, 4YTOObI WM3MEPEHUSI 3HAYEHMWMN
napameTpoB BMOpaumu, nognexaiwne BnocneacTBuM CpaBHEHMIO, NPOBOAMINCH NPU OOHUX U
TEX e MoNOXEeHUN N OpUeHTaLuun NepBNYHOro npeobpasoBaTens BMbGpauum n NnpuénmanTenbHO
B OOHOM M TOM e pexume paboTbl MaluHbl. Heobxoammo onpeaenstb OYeBUOHbIE
N3MEHEHMS 3HaYeHWUsi NapameTpa BMOpauun He3aBMCUMO OT ero obwero 3HaveHusi, 4Tobbl
nNpeaoTBpaTUTb BO3HMKHOBEHME ONACHOW CUTyaLUN.

basoBbii cTaHOgapT, onpeaensawwuin  Hopmbl  BuGpauun onop  BaronpoBOAOB,

npegycmaTtpuaeT oueHky Bnbpaumm no CK3 Bnbpockopoctu B YactoTHonm nornoce 10-1000 My

v B nonoce 10 - Ji /2 My (HM3KOYacTOTHasn BMOpauums), rae Ju - vacrota BpaLLeHunsi Bana.

Mpn  oueHke  BMOpaUMOHHOrO  cocTosdAHMa  TypboarperaToB uenecoobpasHo
MCNoNb30BaTb BEKTOPHbIE nNpeacTaBneHuss Bubpauunm, 4YTO OCOBEHHO MOMe3Ho npu
oBHapyXeHUn n ngeHTnrKkaunumn n3MeHeHNs B AMHaMUYECKUX XapaKTepucTmkax MalnHbl, HO B
HOPMAaTMBHbIX JOKYMEHTaxX B HaCTOsILLee BpeMSA He onpeaeneHbl KpUTepumn Ansi TakoW OLEHKM
Bnbpauuu.

OpaHako npuUMeHeHne TONbKO CTaHAApTU30BaHHbIX NapamMeTpPoB M OOAUHAKOBbLIX MPaHWLY
30H ANS BCEX KOHTPOSbHbIX TOYEK arperata v nvb eauHuL BUOPOCKOPOCTM NpU M3MEPEHUM

napaMeTpoB YPOBHsI BUOpauun obecneynBaeT BO3MOXHOCTb MOMyYEHUsI TONbKO OYeHb 06LLen
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OLIEHKM peanbHoro BUOPALMOHHOTO COCTOSIHMSI TexHUYeckoro obbekta, 6Ge3 y4yeTa ero
OTNMYUTENBHBLIX OCOBEHHOCTEN, U He MO3BOMSIET pelwaTtb 3adaduv OUEHKW, AMArHOCTUKU W

NPOrH03npoBaHnA TEXHNYECKOIo COCTOAHUA.

15.2. MOHUTOPUHI TEXHONOINMYECKMX NpoLeccoB Ha aHeproo6noke ASC

Ona koHTponsa TexHomormyeckux npoueccoB Ha AJC wncnonb3yeTcs psag WTaTHbIX
CUCTEM, Kaxaasi U3 KOTOpbIX KOHTponupyet paboty obopyaoBaHus CBOeW rpynnbl. Tak, Ha
PocTtoBckorn ASC OCHOBHOW WHCTPYMEHT ynpaBrneHusi 3Heprobnokom — WHEGOOPMaLMOHHO-
BblumcnmTenobHas cuctema "Komnnekc - Tutan 2" (MBC) obecneumBaeT KOHTPOMb YCTPOMCTB
BHE peakTopa (KomneHcaTop o6bema, MacrnocucTeMbl HACOCOB M MexaHuamoB 1 np.), CBPK —
KOHTPOMb COCTOSIHMS aKTUBHOW 30Hbl peaktopa, AKPB — KOHTponb paguaumoHHON
6esonacHoctn, ACKPO - aBTOMaTM3MpOBaHHAasi CUCTEMa KOHTPONS  paaualMOHHOWM
o6ctaHoBkM. [MpyM 3TOM TexHudeckme HabnwgaTenn, NpsAMON 3adadven KOTOpbiX ABNAETCS
npeaoTBpaLLeHne TEXHOMOMMYECKNX HapyLLEeHU akcnnyaTaumm n obecneveHme 6e3onacHoOCTU
A3C (HCB, HC AQ3C), daktnyeckm He MMEKT BO3MOXHOCTM oueHuBaTb coctosiHne ASC B
LienloM, NO COBOKYNMHOCTWN COCTOSAHUSI BCEX CUCTEM.

C Havana 90-x rr. kaxgas poccuinckas ASC daktuyieckn Bena cCoO6CTBEHHYIO NONUTUKY B
obnactn mcnonb3oBaHMA WHAPOPMALMOHHBIX TexHonormn. B pesynbrate Ha pasHbix A3C
CNOXWNOCb MNOHWMaHWe TOro, 4YTo HeobxoguMMa WHMOPMaUMOHHAA cucTemMa MOALAEPXKKN
aKcnnyataumu, KoTopasi crnocobHa yuyuTbiBaTb M pewatb npobnembl, CBs3aHHbIE C
MHOPMALIMOHHLIM COMPOBOXAEHWEM KaK HOpManbHOW aKcrnyaTtauum PY, Tak 1 nogaepxky
orneparopa npu asapum Ha PY.

B 1997-2001 rogax Ha Bcex oguHHaguatun aHeprobnokax BBOP-1000 YkpauHbl Obinu
BHeApPEeHbl CMCTEMbI NpeacTasneHns napameTpoB 6e3onacHoctu (CIMB). MpoekT BHegpeHus
CIMB Ha ykpauHckmx AJC BbiNONHEH B pamkax MexayHapogoHOW nporpamMmmbl S4EPHOM
6esonacHocTn (MIMAB), domHaHcupyemonn MuHmucTepcTeom aHepreTukm CLLA.

B HacToswwee Bpems Ha Poccuicknx ASC ¢ BBOP-1000 BegyTcsa akTuBHble paboThbl No
MoAepHu3aumm BepxHero yposHs gencteyownx UBC wn cospganuto CIIMNB. Takaa cuctema
No3BOSISAET OrnepaTopy M TEXHUYECKMM Habnogatensm nony4mtb 0000LWEeHHY0 nHdopmMaumto o
6esonacHoctn ADC Ha ocHoBe 60MbLIOro KoNMuyectTBa U3MEpPSEMbIX M pacyYETHbIX BEeSUYUH.
OpHako BHegpeHue CIMMNB Ha A3C cBA3aHO C OrpoMHbIMM 3aTpaTtamMy Ha paspaboTky,
YyCTaHOBKY M BBOA B 3KCMyaTauuio Cneumanm3ampoBaHHOro MHAPOPMaLNOHHO-U3MEPUTENBHOMO
obopynoBaHus, TpebyeTr Oonbworo obbema WUCCNeaoBaHUN, KapAWHANbHOMO W3MEHEHUs
dunocodpun oueHkn 6esonacHoctn PY u nonHowm nepepaboTkm meTogonorum pabdoTbl
onepaTtMBHOrO nepcoHana. B aTux ycnoBuAx BoO3pocna  akTyanbHOCTb — CO34aHWs
WH(POPMALIMOHHOMN CUCTEMBI, BbINOMHAIOWEN BCMOMOraTenbHy QYHKLUIO CONPOBOXOEHUNA

TEXHOorM4eckoro npouecca n peanuaytowen gpyHkumm Crrb.
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B otcytctBme wtatHon CIIMB Ha PoctoBckon ADC Ha paboumx mectax KOMMbOTEPHON
CeTM N B KPU3UCHOM LEHTpe KoHUepHa «PocaHeproatoM» Oblna opraHuM3oBaHa cucTema
nepegayn gaHHblx (CMNO) oT wraTHbIX cuctem KoHTpons («TutaH-2», CBPK, AKHIT, ACKPO).

K momeHTy BBOOa B akcnnyatauuio aHeprobnoka Ne1l Poctockon ASC OCHOBHbIM
CPEACTBOM KOHTPONSA Hag TexHonormyeckmm npoueccom Ha PoctoBckon A3C 6bina
MHOPMAaLMOHHO-BbIMUCTIUTENBHANA cuctema "Komnnekc - Tutan 2",

"Komnnekc - TutaH 2" peanu3oBaH Ha 0ase cpeacTB, TPAAWULUMOHHBLIX ANS CUCTEM
npownbiX  OECATUNETUN,  BbIMUCIUTENbHbIE  PEecypcbl  3TOM  CUCTEMbI  UCHEpPMaHsbl,
G YHKUMOHANbHbLIE BO3MOXHOCTWU OrPaHNYEHbI.

B uenom Takas MBC He yooBnetBopsieT TpeboBaHuam Olb 88/97.

B 2003 rogy Hadanacb MogepHu3aumsi BepxHero ypoBHs MBC ans obecneyeHus Ha
OCHOBE COBPEMEHHbIX TEXHMUYECKUX CpeacTB pyHKUMIA 06paboTKn aHanoroBbiX N OUCKPETHbIX
napameTpoB, opMUpyeMbIX HIKHUM ypoBHeM VBC (komnnekcamm cBssm ¢ o6bektom KCO M-
64). MopepHM3MpoBaHHbIN BepxHMA ypoBeHb WBC cTpoutca Ha 6as3e COBpPEMEHHbIX
NPOrpamMmMHO-TEXHUYECKUX CPeacTB, OObEeAMHEHHbLIX B KOMMbIOTEPHYHD CUCTEMY C MOMOLLbIO
pe3epBupoBaHHon ceTn Ethernet.

C uenbto pacwmpeHnsa NHopMaLMoOHHON NoaAEPKKN ONeEPaTUBHOIO 1 yNpaBnsioLWEero
nepcoHana Ha PoctoBckon A3C Obina paspabotaHa cuctema npeactaBreHust
TexHonormdyecknx napameTtpoB (CI1TIM), nosBonsiowaa HarnagHo nNpeacTaenaTb  06LLyro
WH(OPMALMIO O COCTOSIHAM  TEXHOMOrMYeckoro mnpouecca, TEM CamMblM  MOBbLICUTb
a(phekTMBHOCTL pPaboTbl 3Heprobsioka W yCTpaHUTb CyLLEecTBYHOLUME OTCTYNMeHus OoT
TpeboBaHMN HOPMATUBHBIX AOKYMEHTOB No 6€30nacHOCT!.

C nomowpbto CIMNTI Takke npegBaputenbHO OTpabaThiBalOTCA OCHOBHbIE OYHKLUMK,
nnaHupyemble B coctase nonHomacwtabHon CIMMb.

OcHoBHble dyHKumn CITT:

— obecneyveHne nonb3oBaTtens (onepatopa) cpeacTesaMm KOHTPONS TEXHOMNOMMYECKOro
npouecca B pPEaKTOPHOW YCTAHOBKE MNPU  HEOXWOAHHOM  BO3HMKHOBEHWUU
TEXHONOrMYEeCcKnX cobbITUA N BBICTPOM Pa3BUTUN TEXHOSTOTMYECKMX CLEHAPUEB;

— CnexXeHue 3a KpUTUYECKUMN PYHKUNAMN, BaXKHbIMK ANnst 6e3onacHOoCTM aHeprobnoka
1 oTOGpaXKeHne KNYeBbIX NnapaMmeTpoB 6e3onacHoCTY;

— KOHTPOSb LEeNIOCTHOCTU OCHOBHbIX GapbepoB Mexay paavoakTUBHbIMU BeELLECTBaMM
N oKpyxatoLen cpegon yepes 0606LEHHbIE NapameTpbl 6e3onacHOCTN aHeprobnoka
(ymeHblleHne, Takmm o00pasom, KonudectBa napameTpoB, KOTOpble HeobXxogmmo
KOHTpONupoBaTh A4 oueHkM 6e3onacHOCTM aHeprobnoka);

— pabota Ha OCHOBE CUrHarmoOB W MNapamMeTpoB, MNOCTyNalwLWMX OT LUTATHbIX
TexHonorn4yeckmx cuctem koHTpons (Tutax, CBPK, AKHIT, ACKPO);

— BO3MOXHOCTb MOHWUTOpMHra 6Ges3onacHoCcTU B pexmmax: «paboTa Ha HOMMUHANbHOM

MOLLUHOCTN», «LLIVIpOKI/IVI AnanasoH N3MEHEHUSI MOLLIHOCTUY, «XONOAHbLIA OCTaHOBY.
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OTN PYHKUMM CYLLLECTBEHHO OTNMYaoTCs OT (DYHKUUIA, peanv3oBaHHbIX B LWUTATHbIX ANA
BB3OP-1000 cuctemax KOHTpOns, U NO3BOMSKT YCTpaHUTb Hambonee cepbesHble npobnembl
opraHusauun B3anMoOencTBua «4enoBek-mMallmMHa» B cUCTeMax KOHTpons u ynpasneHus ASC

3a c4yeT BO3MOXKHOCTEN COBpeMeHHOVI KOMI'IblOTepHOVI TEXHUKWN.

15.3. MporHo3anpoBaHue TEXHONOrMYECKMX HapyLIeHUN IKCnyaTauum

obopyanoBaHus ASC

OpHa n3 TexHonormnyecknx 3agadv cospemeHHon ASC, conyTcTtBylowasi 6e3onacHomy
NPOM3BOACTBY JNIEKTPUYECKOW 3SHEPrMKn, 3TO CHUXKEHME BEPOATHOCTM BO3HUKHOBEHUS
TEXHONOrM4YeCKOro HapyLUeHus.

TexHonornyeckoe HapyleHne — HapyweHune B pabote o00opyaoBaHUA aTOMHOM
9NEKTPUYECKOM CTaHUUKW, COOTBETCTBYIOLLEE KpUTepusM, onpeaeneHHbiM PernameHTom,
yTBepXaeHHbIM pykoBoacTBoM OAO «KoHuepH PocasHeproatom». OguvH U3  KpUTEPUEB
PernameHTta onpegenser:

TH3-02 Pa3sepyska, omkrodeHue unu rnospexoeHue obopydosaHus, rpusedwiue
K CHU)XXEHU 8esludUHbI pacrionazaemol mowHocmu ASC Ha 100 MBm u 6oree unu CHUXEHUIO
Haepy3ku ASC Ha 25% u 6onee om npedwecmsyrowell mekyuwiet Hagpysku ASC.

OueHka KpuTepMeB MOKa3blBAET, YTO MpakTuyeckum mwboe HapyweHue B paboTe
obopynoBaHMs CTaHuMK, NpuBoasiLee K pasrpyske Onoka, 6yaeTt onpegensaTb T€ WAWM WHble
CaHKUMKN CO CTOPOHbI CUCTEMHOrO oneparopa.

C uenbko cHwkeHuss BepoaTHocTM THO Ha Bcex pencteyrowmx ASC Poccun B
HacTosiLee Bpemsi ncnonb3yercs BbILLEYNOMSIHYTas cuctema npeacTaBneHus
TEXHOMMOrM4YeCcKMxX NapamMeTpoB, HO TOMbKO AN noadepxku onepatopos. Ha Poctoeckon AQC
CITM ucnonbayeTca ons 6onee LWNMPOKOro Kpyra nonb3oBaTenien, KOTopbIMnN ABASKOTCS:

—  BbICLLEE PYKOBOACTBO CTaHLMK;

—  [AEXYpHble NHXEHEePbl KPU3UCHbBIX LIEHTPOB;

—  YneHbl 9KCNEePTHbIX FPYNn U TEXHUYECKMEe HabnoaaTenu;

—  TexHW4eckue crneuuanunucTbl OCHOBHbLIX LiexoB 1 otaenoB Poctosckon ASC.

B kadectBe TexHonormyeckon wuHgopmaumm B CITI npepctaeneHbl  3HavYeHUN
aHanoroBblX W [OUCKPETHbIX MapaMeTpoB B OO0bemMe AaHHbIX, MOCTYNalLWmMX OT CUCTEMbI
BepxHebnoyHoro yposHa ACYTTI. CITI BkniovaeT BU3yannsatop TEXHONOMMYECKUX CUCTEM B
BMAE MHemocxeM (cbparmMeHToB), Tabnuuy M TPEeHOOB TEKyLWMX 3HAYEHUN TEeXHONOrM4ecKmX
napameTpoB. Kaxabii napameTp MMeeT crneayrolime rpagaumm — Tekylee 3HavyeHne, BEPXHIO
N HWKHIOW npefynpeauTenbHble rPaHuLbl, BEPXHIOK W HWDKHIOW aBapuiiHble rpaHuubl. pu
AOCTWXKEHMM IPpaHuUL, NapaMeTp Ha CXeMe MEHSIET CBOWM LiBET B MOCNe0BaTeNbHOCTU 3eNeHbIN,

XenTtbln, KpaCHbIVI. Cuctema nossonseTt KOHTPOJTNMPOBaTh peXnMbl paGOTbI TEeXHOJTorm4ecKkoro
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obopynoBaHust 3Heprobrnoka W aHanuaupoBaTb MPOLECCHl, MPOUCXOAALIME Ha 3ITOM
obopynoBaHun, B obbeme TekyLuen nigopmaunm ACY A3C.

Bnarogaps aTomy TexXHONMor MoXeT aHanM3nMpoBaTb W NPUHMMATb PELUEHUS HE TONbKO
Ha OCHOBE anroputma TEXHONOrMYecknx 3awimT M OfoKMPOBOK, HO M Ha OCHOBe obLien
WMHOpMaLMK O TEKyLLLIE CUTyaL K.

OpgHako aHanua cuTyauun, MpUBOASLIMX K HapyLUEHUSM PEeXMMOB HOPMarbHOW
aKcnnyataumu, nos3BonsieT cgenatb BbIBO4 O TOM, YTO CUrHanusauusi, nokasbiBaroLias
TEXHOMOory, YTo OOCTUIHYT BEPXHUIN npefen 3HadveHus, Ans psaa napameTpoB hopMupyeTcs
OQHOBPEMEHHO ¢ koMaHgamu T3uMb Ha OTKMYEHME TEXHONOrM4Yeckoro obopynoBaHus. Takum
obpasom, onepaTtop PakTUYECKM HE UMEET BPEMEHM Ha OLUEHKY cuTyaumm n, Tem bonee, Ha
NMPUHATNE PELLEHNS O KOPPEKTUPOBKE TEXHONMOIMYECKMX PEXUMOB.

[ns CHWKeHNsT BEpPOATHOCTU BO3HMKHOBEHMS THO nyTtem yBenuyeHus nepuoga oT
Hayana BO3HMKHOBEHWS OTKINOHEHUN B paboTe o6opydoBaHMsi 0O BPEMEHU «NPUHSTUS
pelleHnsi» npegnaraeTcs BBECTU B MNPAKTUKY OLEHKM TEXHUYECKOrO COCTOSIHUS CUCTEMBI
WHCTPYMEHT, Y4YMTbLIBAIOLWNA HE TONBbKO W3MEHEHUS TEeXHOJIOTMYECKMX MNapamMeTpoB,
XapakTtepuaylLwmnx paboty o6opyaoBaHMs, HO N XapaKTep 3TUX M3MEHEHUN Ha Bonee paHHeM
aTane pasBUTUSA OTKITOHEHUS!, T.e. MOBLICUTb YYBCTBUTENBHOCTb MEXaHW3ma MNpeacTaBeHus
TEXHOOrM4YecKMx napameTpoB.

YBenuyeHne BpeMeHN OT Havana BO3HUMKHOBEHWSI OTKITOHEHU B paboTe obopyaoBaHms
[0 MOMEHTA «NPUHATUA PELLEHNSI» MOXET ObITb JOCTUTHYTO 3a CYET:

- peanu3auuu nonb30BaTENbCKOro MHTEpdenca, MO3BOMSAKLWEr0 CUrHaNM3MpoBaTb O
NOBTOPSOLMNXCS OTKIOHEHMAX B paboTe 060pyaoBaHMA Ha paHHEN CcTaamm Ha pabodnx mectax
(onepaTuBHLIN NepcoHan, oTAesNl TEXHUYECKON ANarHOCTUKKN);

- npegynpexaeHust nomnb3oBaTens O COXpaHAlLWeMcs TpeHae  yXyaleHus
TEXHONMOrM4YEeCKMX NnapameTpoB U/UNn yBENUYEHUN amMNANTYAbl U YAacTOTbl OTKIIOHEHUN;

- (PUKCUPOBAHNSI KOHKPETHOIO TEXHOMOMMYecKoro napamMeTpa, XapakTepuayloLwero
paboTty obopyaoBaHusa 1 MMeroLwero HambonbLuee OTKIIOHEHME.

AHann3 CcywecTByWOLWMNX METOOOB [OMArHOCTUPOBAHWSA OTKA30B W OedeKkTos,
NPMBOALLMX K TEXHONOMMYECKUM HapyLleHnsaMm akcnnyataumm obopyaosaHua ASC, nossonser
NPUATU K CRegyowmnm 3aknioYeHNaMm:

- Kak nokasblBaeT npakTuka, MOMbITKN peleHus 3agady «B 1ob» M3BECTHbIMU
MeTodamn NPUBOLAT K 3HAYUTENBHOMY YCIOXHEHUIO U YAOPOXKAHUIO CUCTEM U YBEMUYEHUIO
TpygosaTpaT Ha AuarHoctuky. [loatomy Haubonee npoayKTMBHBLIM SBRSIETCA MOUCK U
paspaboTka  «OOXOAHbIX»  METOAOB W METOAUK  AMArHOCTMKKW,  OCHOBaHHbIX  Ha
YCOBEPLUEHCTBOBAHMM CYLLECTBYIOLWMX U COAEPXaLMX HOBble NOOXOAbl K pelleHuio 3apad

ONAarHOCTUKW.
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- PaspaboTky M BHeApeHue AMarHOCTMYECKMX METOL4OB HeoOXOoaAMMO MpoBOAUTL Ha
OCHOBE HaTYpPHOW 3KCNEpPUMEHTAarNbHOW MHpOpMaLMM No NoBeAeHN0 0OBHEKTOB, MONMYyYEHHOW B
pearbHbIX CUTyauusax, COOTBETCTBYHOLLNX TEXHONOMMYECKMM HapYyLLUEHUAM SKCnyaTauum.

- Ortkasbl VIK, npuBogsawimne K HEBEPHOMY U3MEPEHMIO TEKYLLEro 3Ha4YeHMs napameTpa,
AOMKHbI  OblITb  OMarHOCTMpPOBaHbl B MEPBYHD o4epedb, TaK kKak O [JanbHenwem
ANArHoCTMPOBaHMM HE MMEET CMbICna FOBOPUTb, €CNM OHO MOXeT ObiTb NpPOBEAEHO MO
HeBEpHbIM pe3ynbTatam M3MepeHuss napameTpoB. [lockonbKy onpeaeneHve n perncrpauuns
oTkaszoB WK BO MHOrMx crniyyasix npegycmoTpeHa MOCTPOEHMEM CaMOW WU3MEPUTENbHOWN
cucTeMbl, HanbonbLUMA MHTEpeC npeacTaBnsAeT onpefdeneHue CKPbITbIX U JIOXKHbIX OTKa30B,
KOTOpbl€ HE MOTyT ObITb ONpeaeneHbl CaMmon N3MEPUTENBHOM CUCTEMOWN.

- [AnSa yMeHbLlUEeHNsA BEPOSATHOCTN UM NPeAoTBPaALLEHNA TEXHONOMMYECKUX HapyLleH
akcnnyataumm obopyaoBaHunst HeobxoamMmo obecneyunTb BO3MOXHOCTb YBENTMYEHUS BPEMEHU OT
Hayana BO3HWKHOBEHMS OTKNOHeHMM B pabote obopyaoBaHMA OO MOMEHTa «MNPUHATUS
peLleHnsa», T.e. NPOrHO3MPOBaHMSA TEXHOMOMMYECKUX HapYyLUEHU Ha BO3MOXHO Gornee paHHen
cTaguu.

B kayecTBe npvmepa NporHO3MpOBaHNS TEXHUYECKOro COCTOsIHMA 0b6opyaoBaHMs No ero
BMOPALMOHHOMY COCTOSIHUIO MOXHO MPMBECTU OLIEHKY AMHAMUYECKOrO COCTOSIHUS POTOPHOrO
obopynoBaHMs METOAOM aHanu3a BekTopa BMOPOCKOPOCTUM, BbIMOMHSEMYHO Ha PoctoBckon
ASC.

Bektop BMOpOCKOPOCTM SABMASIETCA OOHUM U3 OOLLENPUHATLIX B OTEYECTBEHHOW U
MUPOBOM MNPaKTUKE TEXHUYECKUM MnapamMeTpoM, XapaKTepusylLlinum npouecc Bubpauum
ANarHoCcTMpyemMmoro obopynoBaHus. MockonbKy  cpepHekBagpaTudeckoe 3Ha4eHune
BUOPOCKOPOCTM CBSA3AHO C 3Heprmen KonebaHun, OHO Haubonee nMOMHO OTpaxaeT
AnHamunyeckoe (BMBpaLmnoHHOE) COCTOAHNE 0bbEKTa.

HopmaTtuBHble TpeboBaHMS NpuM  KOHTPONE LUMPOKOMOSIOCHOW BuBpaumm MalumH
POTOPHOrO TWMa B KayecTBe OLIEHMBAEMOro napameTpa OnpeaensitoT Npoekunn BeKTopa
BMOPOCKOPOCTN Ha KaXKAYyl U3 Tpex OCen: BepTuKalbHY, NonepeyHyto n ocesyto. Mpu aTom
npeaenbHO AonyCcTuMble (aBapuiiHble) 3HAYeHNS ypoBHeN BMbpaLummn (oTpacnesble HOpMaTKBbI
BubOpaummn) npegnonaralwT WUCNONb30BaHWE [OCTOBEPHbLIX (MOBTOPSIOWMXCSH) W3MEPEHUN,
COOTBETCTBYIOLLMX TEKYLLEMY BUOPALIMOHHOMY COCTOSIHUIO ObbekTa.

OnbIT BbLINOMHEHUA OLIEHOK BUMOPOCOCTOSHWS MexaHu3Ma MNo OAHOW K3 MpOoeKuui
BEKTOpa, 3a4yacTylo NpuMBOAUT K OLIMOOYHBbIM NPeacTaBneHusaM O OMHAMUYECKOM COCTOSIHWUM
00bekTa, He NO3BOMSAKWMM NPOrHO3MPOBaTb YCTaNOCTHblE, PE30HAaHCHbIE W  Apyrue
KPUTUYECKME MEXaHU3Mbl pa3BUTUS NOBPeXAeHMs OObeKTOB AMarHOCTUpOBaHuS. B nepsyto
odyepedb 93TO CBSI3AHO C TpyAHocTaMum obecnevyeHns MNOBTOPAEMOCTU W3MEPEHUN MO
AENCTBylOLE MeTodoSIorMM  NpoBedeHns BUOPOM3MEPEHUA B pasfiMyHble Nepuogbl

aKcnnyataunn. Kpome TOro, Haubonee KOHCGpBaTI/IBHbII;I noaxon npegnonaraeTt Hanundue
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XKECTKO onpeaeneHHblX TOYEK BbINOSTHEHNSI U3MEPEHUN (LLNUITbKM KPenneHnst 4aT4nkoB), YTo, B
HacTosiLee BpeMsl, KpOMe CTauMOHapHbIX CUCTEM, ABMSETCA TpyaHOopeannsyeMbIM.

Ha Poctosckon ASC, B COOTBETCTBUM C OEWCTBYIOLLEN METoOonornen, npoBOAATCS
BMOpOM3MEPEHNST MO KaXXOoW U3 TpexX OCen — BEPTUKanbHOW, nonepeyHon n oceon. OueHka
TEXHWYECKOr0 COCTOSHMS O0ObEeKTa BbIMOMHAETCA B COOTBETCTBUM C  AEUCTBYHOLLMMM
HOPMaTMBHbLIMU JOKYMEHTaMMU.

Kak nokasbiBaeT onbIT, aHan13 gaHHbIX, NPOBOAMMBIN NO O6LLENPUHATON MEeToAMKE, He
BCeraa no3BonsieT (UKCMpOBaTb W3MEHEHMSI YpPOBHA BUOPOCKOPOCTW, OCOBEHHO ecnu
BENMMYMHA MMeeT TEHAEHLUMIO He3HAYMTENbHOro pocta. B kayecTBe npumepa MOXHO NpUBECTU
XPOHOMOrMI pasBuTus dedekra MNOAWMNHUKOBBIX Y3MOB 3NEKTpoABUratens macrioHacoca
TYPOUHHOIO OTAENEHMS.

Ha pucyHke 15.5 nokasaH OTHOCALUMICA K 3TOMY arperaty dparMeHT 6asbl gaHHbIX,
dopMnpyemMor B aBTOMaTtM4E€CKOM PEXUME MpPU BbINONIHEHUN U3MEPEHUIA BUOPOCKOPOCTU MO
KaXXOdon n3 Tpex npoekunn. o npuBedeHHbIM OdaHHbIM TEXHUYECKOEe COCTOSAHWEe arperarta
OLlEHMBAETCS KaK «HOpMay», T.K. ypoBeHb BMOpauuu He npeBbillaeT npefenbHO Jonyckaemown

BeNUYuHbI 4,5 mm/c.
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Puc. 15.5. basa gaHHbIX, OpMUPYEMbBIX B TPEX NPOEKUUAX 3HAYEHMIN BUBPOCKOPOCTH B

aBTOMATNU4ECKOM pexunme

Kak MOXHO BMAETb, BbIMNOMNHAEMblE B AAaHHOM cny4yae unaMepeHua BVI6pOCKOpOCTVI no

KaXkaon u3 Tpex I'IpOGKU,I/IIZ n CbVIKcaLl,I/IFI nx B CTaHﬂapTHOIZ base AaHHbIX HEe OalT OCHOBaHUN
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Ons NPOrHO3MPOBaHWA  HapylleHWs YCroBMK  3KCnnyaTauum [OaHHOro arperata, Ha
npusegeHHoM doparMeHTe CUrHanu3aums «TPEeBOXHOrO» YPOBHSA OTCYTCTBYET.

HononHutenbHo K gencrtBylowen metogonormm Ha PoctoBckon AJC BbINOMAHSAKOTCA
BbIYUCIIEHNSA CReaylwmx napaMeTpoB BeKTopa BMOPOCKOPOCTM ANA  Kaxaon M3  ornop
POTOPHOIO MexaHu3ama: MoAyfb BEKTOpa BMOPOCKOPOCTH, Yros HakfoHa BEKTOpa B NSIOCKOCTH,
nepnenaukynspHoOrM OCU BpalLeHMs U Yron HaknoHa BeKTopa K OCW BpalleHUst MexaHu3Mma

(pncyHok 15.6).

Puc. 15.6. Cxema BEKTOPHOrO NpPeACcTaBreHnst pesynibTaToB BUGPOM3MEPEHWIA:

V — 8ekmop 8ubpockopocmu Ha Kaxxool u3 orop, ¢ — Y20/ HaKIloHa 8ekmopa K
OCU POMOPHO20 MexaHusma, 6 — yeo/ Hak/ioHa eekmopa K eepmukasibHolU ocu 8

risiockocmu, nepneHOUKynﬂpHoU OCU epauwleHusi pomopHOeOo mexaHu3ama

Ha pucyHke 15.7 nokasaH dparmeHT 6asbl gaHHbIXx B dopmate «Excely,
JononHuTeneHo dopmupyemon Ha PoctoBckon ASC B pexume pyvyHOro BBOAA AaHHbIX U
cogepxawen napameTpbl YPOBHS BMOPOCKOPOCTM MO KaXKOOW W3  MNPOEKUUN, OLEHKY
TEXHWYECKOr0 COCTOSIHUSA, XapaKTEePUCTUKY pPeKOMeHOauun, oTpaxKkaeMblX B XypHanax LexoB-
BnagenbLes obopynoBaHus.

Ha ocHoBaHWM 3TuUX [AaHHbIX opMupyeTca npeacTaBreHne BUOPOCKOPOCTU B

BEKTOpHOW chopme:

V= \/(VBZ +V} +V02), (15.2)

roe:  V — 3HayeHve Moaynsi BekTopa BUGpOCKOpOCTU, MM/C;

Vs, Vi, Vo - 3Ha4YeHUs1 BepTUKarbHOW, MOMEPEYHON N OCEBOW COCTaBMSAOLLMX

BUOPOCKOPOCTU, COOTBETCTBEHHO, MM/C.
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Kpome Toro, onpeaensitoTcs yribl HAKNoHa BEKTOpa K BEPTMKANbHOM OCK B MIIOCKOCTH,
neprneHaVKynsapHON OcY BpallleHUsi POTOPHOro MexaHuama (6) M yron HakroHa BekTopa K ocu

POTOPHOro MexaHn3ma (¢):

6 = arccos (V%j (15.3)
Q= arccos(v% j (15.4)

E BN ABWraTent |Arperst| OCHOBaHWE CpaBHeHHe PekoMeHoaumun
Darta = pPexuM paboTel

] He1 HNeo2 No3 (1A KOHTponA BhIBO AbI
11.01.2012 B 20 1.1 aB
11.01.2012 n 1.4 1.1 05 no rpafiey noj, HarpyaKoM fes M3MEHEHMIA HOpME
11.01.2012 4] oo 1.0 11
17.01.2012 B 21 1.3 0.4
17.01.2012 n 2ha 19 05 nepexom, noJg, HarpysKoM bez MzMeHEHMI HOpME
17.01.2012 0 oo 1.4 12
25.01.2012 B 1.8 1.2 03
25012012 n 27 10 0.4 no =afAeke nojg, HarpysKoM fez MEMEeHEHHIA HOpME
25.01.2012 (4] a0 1.1 12
27.01.2012 B 19 1.1 0.4
27012012 n 29 1.7 0.4 no rpafiiky noj, HarpyskoM bes UsMmeHeEHMA HOpmMa
27.01.2012 4] oo 15 1.2
29.01.2012 B 18 1.0 05
29.01.2012 n 25 1.2 ()= no rpadiaky nog, HAarpyKoM bGez uzmeHeHMA HOpMA
29.01.2012 (4] a0 14 029
07.02.2012 B 2.7 1.0 0.4
07.02.2012 n 258 16 05 no rpafiey noj, HarpyaKoM fes M3MEHEHMIA HOpME
O7.02.2012 4] oo 15 12
17.02.2012 B 21 1.3 0.8
17.02.2012 n 3.1 19 0.4 nepexog, noj, HarpyzkoM Bez MEMEHEHWA HOpMaE
17.02.2012 0 oo 20 13
27.02.2012 B 358 158 [R5}
27022012 n 38 37 05 no 23AEKE nojg, HarpysKoM fez MZMEeHEHMH HOpME
27022012 (4] a0 19 12 2 g pabore {1.3)
2B8.02.2012 B 38 1.7 05
28 02 2012 [l 4.0 32 0.4 no =aAEKE noj, HarpyskoM YEENUYEHUE HE OTAMCAHBI
258.02.2012 4] oo 1.8 1.3 HOTH
258.02.2012 B 38 16 0.7
28.02.2012 n 4.0 33 o5 no zadeke nog, HAarpyKoM bez MzMEHEHMIA HE OTMMCAHE!
2B8.02.2012 0 oo 19 1.1 HOTH
28.02.2012 B 3.7 15 aB
28.02.2012 n 4.0 28 05 no aAEKeE noj, HarpyaKoM B2z MZMEHEHMIA HE OTAMCaHL!
258.02.2012 4] oo 18 12 HOTH
29.02.2012 B 3.7 1.8 0.7
29022012 n 39 33 0B no zaAEKE noj, HarpyskoM FEs WEMEHEHWA HOpmMa
259.02.2012 0 oo oF 1.1 HOTHO
01.03.2012 B 3.7 1.7 0.7
01.03.2012 n 40 3.4 05 KOHTRONE nojg, HarpysKoM fez MZMEeHEHMH HOpME

Puc. 15.7. ®parmeHT OONONHMUTENBbHOM 6a3bl AaHHbIX C MapameTpamMu BUGPOCKOPOCTHU
Ha NOALUMMHMKOBBIX Y3nax arperata TypbuHHOro oTaeneHns:
B — sepmukarnbHas cocmasnsowas, I1— nonepeyHas, O — ocegas

Kak MOXHO BuaeTb Ha pucyHke 15.8, onsa BblleonucaHHOro npumepa npeacraBneHvne
BMOPOCKOPOCTN B BEKTOPHOW (QOpMeE, B OT/MYME OT OOLLENPUHATON METOAMKW, NO3BONSET
3achmkcnpoBatb M3MEHEHUE AMHAMUYECKOrO (TEXHWYECKOrO) COCTOSIHMSA Ha 6onee paHHewn
ctagum n, TakuMm o6pasoM, MNpPOrHO3MpoBaTb TEXHOMOrMYECKME HapyLUEHUSA 3KcnnyaTaumu
paccmaTpuBaeMoro 06opyaoBaHus 3a40Mnro 40 UX pPearnbHOro NposiBIeHUs.

B paccmaTpvBaemMoMm crniydae yBenuUeHWe Moayns BeKTopa BMOPOCKOPOCTU Ha
BbILLEYMNOMSIHYTbIX MOALUMMHMKOBBIX Y3riax mMacroHacoca TypOWHHOro OTAEeNeHUs Havanocb C
KOHUa siHBapsi. B koHue deBpanga, nocne npeoponeHus 6apbepa 4,5 mm/c, arperat Obin
nepeBefeH B PEXUM MOAKOHTPOSIbHOWM  SKCMyaTauuMnm C  €XEeCMEHHbIM  KOHTPOMem
BMbpococTosiHuA. B Hauyane mapTta, ¢ MakcumarnbHbIM YpPOBHEM BuOpockopoctn 4,3 mm/c

(mogynem BekTopa BUGpockopocTn 6onee 5 mm/c) arperat 6bin BbIBEAEH B PEMOHT C peBU3NEN
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NoaWNMHUKOBLIX Y3MNOB, NOKasaBllenW Hanuune fedyekta cenapartopa. locne ycTpaHeHus
Aedekta ypoBeHb BMOPOCKOPOCTU CHU3WCA A0 BenuumHbl 2,8 MM/C, a MoAynb BekTopa
BubpockopoctTn — go 3,5 mm/c. AHanormdHble cutyaumm OUMKCMpoBanuMcb M NO psiay OpPYrux

MeXaHM3MOB, KaK B rOPU3OHTalribHOM, Tak 1 B BEPTUKAJIbHOM UCMOJTHEHUN.
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Puc. 15.8. Mpaduk n3ameHeHnst BeKTopa BUOBPOCKOPOCTU Ha NOALIMMHUKOBBIX y3rax

MacrioHacoca

npe,EI,CTaBJ'IﬂeT MHTEpeC unccnengoBaHne noBeneHUA YyrrnoB HaKroHa obuiero BEKTOpa
BI/I6pOCKOpOCTVI K OpTOroHasibHbiIM OCAM. Hwxe npuBeneH npumep U3MeHeHua yria HakroHa

BEKTOpPA K OCY KOHLEHCATHOro (rOpu3oHTarnbLHOro) Hacoca (pucyHok 15.9).
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Puc. 15.9. lpaduk mM3MeHeHus yrna HakroHa BeKTopa BMOPOCKOPOCTM K OCUM BpallieHus

KOHOEeHCaTHOro Hacoca
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AHanuns rpadudeckon nHdopmaummn nokasbiaeT, 4To 4o 08.10.11r. npu mukcuposaHun
pe3ynbTaToB BMOPOKOHTPONSA Yribl HakfoHa BEKTOPOB BUOPOCKOPOCTM Ha MOALUMMHUKOBBIX
y3nax MO OTHOLIEHWIO K OCKM arperata WM3MeHAnuMcb B MpoTuMBodase. [locrne NoaTSPKKM
dyHAaMeHTHbIX 60onToB (8 OKTABpPs), M3MEeHeHUss cTanu UKCMPOBATLCA CUHXPOHHO. MOXHO
caenatb BbIBOA, (C MCMOMb30BaHNMEM aHANOMMYHbIX OAHHbIX MO APYrMM arperatam) O TOM, YTO
ocnabneHve yHOameHTa xapakTtepudyeTcs NpoTUBOGA3HbIMU WU3MEHEHUSIMM Yrfia HakroHa
BEKTOpa BMOPOCKOPOCTM K OCU BpalleHus arperaTa. [anbHenwune mccnenoBaHvs NO3BONAT
onpegenuTb 3aBUCUMOCTb MEXAY BenMYMHOWM ocnabneHnsa (nogaTnuBocTM) dyHOAMEHTa wu
OYHKUMEN B3aMMOCBA3N YIrIOB HaKMoOHa BEKTOpa.

Takum obpasom, wucnonb3oBaHWe B KayecTBe OOOOLEHHOrO AMarHOCTUYECKOro
napameTpa, XapakTepusytoLlero TekyLee TEXHNYEeCKOe COCTOsIHME OTBETCTBEHHOIO POTOPHOro
obopynoBaHua AJC, BekTopa BMOPOCKOPOCTU, OTNMYaeTcs OOnblUen YyBCTBUTENBHOCTBIO U
AOCTOBEPHOCTBIO OLEHOK M no3BonsieT Ha 6onee paHHen cTagum passutus pedekta
uKcnpoBaTb AUHaAMUYECKUE M3MeHeHnss obopyaoBaHMsA M MPOrHO3MPOBATbL TEXHOSOrMYecKme
HapyLLeHnsa aKcnnyaTaumm obopyaoBaHNS 3a40Mro 40 UX peanbHOro NposiBEHMUS.

[na npakTuyeckoro MCNonb3oBaHUA B kKavecTBe OOOOLEHHOro AnarHOCTUYECKOro
napameTpa BEKTOPHOro MpeAcTaBrneHns napaMeTpoB BubBpauum pekoMeHOyrTCs MeToabl
aHanus3a BMOponapaMeTpoB MNO MOAOYMK BEKTopa BMOPOCKOPOCTM U yrny BeKTopa
BUBPOCKOPOCTM.

C uenbto onpefeneHnst peasnbHbIX 3aBUCMMOCTEN U3MEHEHNA MOAYNS W yrna BekTopa
BUbpauun C passBuTMeM Tex UnM UHbIX AedekToB TpebyeTcsa HakonneHue wn npoBedeHue

CTaTUCTUYECKOro aHalnm3a CoOOTBETCTBYOLLEroO MaccmnBa 3KCrniyatTauMOHHbIX AaHHbIX.

377



Nekumna 16. ObecnevyeHne TeEXHUYECKOro 06CNYy)XMBaHUA U PEMOHTA

ob6opynoBaHua A9C no TeXHUYECKOMY COCTOSIHUIO

16.1. MexxayHapoaHas npakTtvka onTMMU3aLumMm TeXHUYECKOro o6cnyxmBaHus m
peMoHTa 060pyaAOBaHMA aTOMHbIX CTaHLUUMN

B HacToslllee Bpems nnaHoBble pPeMOHTbl 06opygoBaHus poccuncknx ASC
OCYLLECTBIAITCA C pernameHTMPOBaHHON NEePUOANYHOCTLIO U B 06beMe, YCTaHOBMNEHHLIMU B
HOPMAaTMBHOW M 3KCMNyaTauMOHHON AOKYMEHTaLMu, HE3aBUCUMO OT TEXHUYECKOrO COCTOSHUSA
obopynoBaHWs B MOMEHT Hayana pemMoHTa. [MpakTuka akcnnyataumm M onbiT NpoBedeHus
PEMOHTOB cuctem n obopyaosaHns ASC nokasbiBaeT, YTO NNAHOBbIE PEMOHTbI BbIMOMHAOTCS
Yyawe, 4Yem 3TO TpebyeTcAa NO TexHMYeckoMy cocTosiHuio obopyanoBaHus. [lpoBeaeHue
PEMOHTOB MO TEXHNYECKOMY COCTOSHMIO (T.€. PEMOHTOB, 06bEMbI 1 MOMEHTbI Ha4yana KOTopbIX
ONpefenstTCs TEXHUYECKMM COCTOSHMEM 00OopyaoBaHWs, a KOHTPOSb TEXHUYECKOro
COCTOSIHMS! BbIMOMNHSETCA C NEPUOOUYHOCTBIO U B 06beMe, YyCTaHOBMEHHbIMU HOPMaTUBHbIMU
AOKYyMEHTaMmn) MOXeT CnocobCcTBoBaTb ONTUMMU3ALUN (CHUXEHWUIO) MaTepuarnbHO-TEXHUYECKNX
3aTpaT W noTepb BCNEACTBUE MNPOBEAEHUS PEMOHTOB, BKMYas  HeOoBbIpaboTKy
3MNeKTPO3HEepruu.

CnepyeT Takke OTMETUTb, YTO ycoBeplueHcTBoBaHne TOuWP aHepro6rokoB saABnsieTcs
OOHMM M3 OCHOBHbIX HanpaefneHurh Mo MOBbIWEHNIO KO3dpmumMeHTa WCNoNb30BaHUSA
ycTaHoBneHHon mowHoctn (KNYM) ¢ uenbio obecneyeHns akcnyaTauMOHHOW FOTOBHOCTU U
3KoHOoMU4Yeckon adpdekTnBHOCTN ADC Ha ypoBHE Ny4LLMX MUPOBbLIX NOKa3aTenen.

OpraHnzaumsa pemoHTHOro obcnyxmBaHmss ADC BknoyaeT B cebsi KanuTarbHble,
cpegHve, TeKkyline pPEeMOHTbl, NEPUOAMYHOCTb M 0OBbEMbI KOTOPbLIX ANA Pas3nuyHbIX BUMAOB
obopyaooBaHus onpegenanuce ux paspaboTynkamMmy MNpu aKkTMBHOM Yy4acTuM OTpacreBbIX
crneumanu3npoBaHHbIX OpraHusaumi. Takue opraHmsaumm o6obliany HaKOMMEeHHbI OnbIT,
paspabaTbiBanyM MeTOOOSIOTMI0 U TEeXHOSIOMMID PEMOHTHOIO OBCNYXMBaHWS, W3roTaBnuBanu
crneumanbHyt0 OCHacTKy W WHCTpyMeHT. [encTBylollass B HacTosdllee Bpems cTparterus
PEMOHTHOro 06CNYyXMBaHUS [AOCTAaTOMHO KOHCEpBaTMBHA, 4YTO OOBSACHAETCS, B MNepBYytO
oyepedb, HEYBEPEHHOCTbIO 3aBOAOB-U3rOTOBUTENENW B KayecTBe MNOCTaBMsSieMOM UMM
npogykumn. C 0gHON CTOPOHbI, 3TO NO3BOMSET YAaCTUYHO UMW MOYTU MOMHOCTBI BOCCTAHOBUTL
pecypc obopyaoBaHusa U NpeaynpeavTb BO3HWKHOBEHME OTKa30B Npu Hanuuum tpebosaHui Ha
cpabatbiBaHue cuctembl Unu obopyaoBaHus B aBapunHbIX ycnoBusx. C Opyrod CTOPOHbI,
CMWLLUKOM YacTble TEXHUYEeCKMEe 06CNYy>KMBaAHUSI U PEMOHTLI MOTYT BECTH K:

- pOCTY Konu4yecTBa AedEeKTOB U OTKA30B, BCNEACTBNE BO3MOXHO HEKAYECTBEHHOMO UMK
HenpasunbHoro TOWP n3Ha4varnbHO ncnpaBHOro 06opyaoBaHuS,;

- HEOMpaBAaHHO BbLICOKMM Tpygo3aTpataMm W 3atpataM Ha TOBapHO-MaTepuarnbHble

LLIEHHOCTWN AN peMOoHTa Takoro obopyaoBaHusi.
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Ontummnsauua gestenbHoctn no TOuP npeanonaraet ynpaBneHne HEKOTOPbIM YMCIIOM
NepPeMEHHbIX, KOTOpble OKa3blBalOT BAUSIHME HA CTOMMOCTb U 3(P(PEKTUBHOCTb TEXHUYECKOrO
06Cny>XMBaHMA M PEMOHTOB C TOYKM 3peHNst HagexXHoCTn obopyaoBaHusa n 6esonacHocTn ASC.
OyHkuma TOuWP  moxeT paccmaTpymBaTbCA Kak COOTHOLWLEHWEe 3aTpaT K TOTOBHOCTU
(pabotocnocobHocTn) obopypoBaHuA. CROXHOCTb MNpU  YNpPaBfEeHUN  TEXHUYECKUMM
06Cny>XMBaHMAMM U PEMOHTaMM COCTOUT B HaxoXaeHun 6anaHca mexay 3atpatamm Ha TOUP u
Hy>xgamum ASC.

Ha pucyHke 16.1 npeactaBneHbl 3aTpaTthl HA TEXHUYECKMe OOCNYXMBaHWUS U PEMOHTHI
Kak dyHKUMM obbema npegynpeguTenbHbiXx meponpusatui no TOuP. U3 pucyHka BUOHO, 4TO
CyLleCTBYeT onTMMarbHas ToYka, KoTopas ABMASeTCA MUHUMMYMOM Ha KpuBOM ObBLIMX 3aTpart.
HanbHenwee nosbiweHne oobema TONP He NpuHOCUT peayrnbTaTa C TOYKU 3PEHUSA CHUXKEHMS
3aTtpart. ONnTMMyM MOXET BO3pacTu No LiKane abcumce, TONMbKO eCriv AONOMHUTESbHbIE YCUnua
OyayT HanpaBneHbl Ha MOBblWeHWe 3MEEKTUBHOCTU METOAOB W CpPeacTB AMarHOCTUKM
TEXHUYECKOro COoCTOsIHMS obopygoBaHuda. CyllecTBylOWas KOHKypeHTHasa 6opbba Ha pblHke
9NEKTPOIHEPINN  BbIHYXXOAeT WCKaTb pe3epBbl B CHWKEHUW 3aTpaT Ha 3KCnnyaTauuio

aHeprobriokoB AQC (B YaCTHOCTU, HA UX PEMOHT).

a
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Oo6nem TOUP
Canmkom OntnMym CInIIKoM MHOTO
MHOT'0 OTKa30B TOuP

PucyHok 16.1. 3atpatbl Ha TOWP kak pyHkuma obbema npegynpeanTenbHbIX

MeponpUsaTUN

B HacTosilee Bpems B MeXAyHapOOHOW MpakTuke ccopMMpoBanoch creaytoulee

COOTHOLLEeHMe pasnunyHblx ctpaternn TOnP obopyaoBaHus:
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Bua pemoHTa Jons B obwem konnyecTee, %

C pernaMeHTUpPOBaHHOMN NEPUOANYHOCTBHIO......evuevnennannn.n. 10—15
Mo HapaboTke BcneacTeue aedekra unm oTkasa............... 25
MO TEXHNHECKOMY COCTOAHMIO. .. .t eiieeeeaeeeeieieeee e 60—65

MpuHATas B page 3apybexHbix CTpaH KoHuenuus pemoHma obopydosaHusi ASC
OCHOBaHa Ha coyeTaHun npedynpedumesibHo20 pPEeMOHTa (perfamMeHTUPOBaHHOIMO Mo
TEXHUYECKOMY COCTOSIHUIO) U KOppeKkmupyrouwieao peMmoHTa (no dakty oTkasa obopygoBaHus).
[aHHasa KoHuenuusi OCHOBaHa Ha COGMIAEHUN NPUHLUMNA BbINOIHEHWUS TOMBbKO HeobxoaumMown
paboTbl U TONbKO Ha OBOPYAOBaHWW, KOTOPOE B 3TOM HYXAAETCs, U TONbKO B Hagnexalliee
Bpems.

MpepynpeautenbHble TOWP (npeponpedeneHHble, nnaHosBele —  Preventive
Maintenance) — BbINOMHATCA 4Yepe3 oOnpeaerneHHble WHTepBanbl BpeMEeHW wunn B
COOTBETCTBMM C NpeannucaHHbIM KpUTepmeM, MMetoLmne Lenbio YMEHbLUNTL BEPOATHOCTb OTKasa
UNn yxygweHme yHKUMoHMpoBaHua obopyaosaHus. OHu BkntovatoT nepuognydeckune TOuP n
nepuogudeckne umHcnekumn. lNporHosHble TOuWP (o TexHuyeckomy coctosiHuio) (Predictive
Maintenance) — OCHOBaHbl HA MOHUTOPWHIe 3KCNIyaTaLMOHHbIX NoKasaTenemn n TeXHUYeCcKoro
COCTOSIHMS M nocregylwmnx AenctBusix. MOHUTOPUHT 3KCMnfyaTauMOHHbIX MokasaTtenen wu
TEXHMWYECKOro COCTOSIHUSE MOXET ObiTb MNaHoBbIM, MO 3asBKE WKW MNOCTOSAHHLIM. POrHo3HbIe
TOwWP BkntovatoT:

* MOHUTOPUHI TEXHUYECKOrO COCTOSIHUS;

* MOHUTOPUHT paboTbl 06opyaoBaHUS;

* TEKyLLYH WMHCMNEKUMIO (Bu3yarbHbii OCMOTP 060pyaoBaHMS BO BpeMSi HOpMaribHOW
aKcnnyaraumm);

* NepUoaNYECKMIN KOHTPOSb.

B 3aBucumocTn oT Tuna obopyaoBaHUA M MexaHu3Ma ero CTapeHus MCMorb3ykTcs
cnegyoLwime Buabl MOHUTOPUHra:

* BUOpauun (Ha MOLLHOCTM 1 NpU OCTaHOBE);

* TEXHN4YECKOIro COCToAHUNA 3ne|<Tpoo6opyp,03aH|/|ﬂ (3HaquVIF| TOKa, CONpoTUBNEHNA U T.

* NoBpeXgaemocTu (ans TpybonpoBOAOB NEPBOrO KOHTYpA);

* KOPPO3MOHHbIX NOBPEXAEHWUI (KOHAEHCATOPOB, NOSIOCTEN C MOPCKON BOAOW);

* 3KCMIyaTauMOHHbIX NokasaTtenewn (Hacocos, TYpOuH);

« paboTbl obopyooBaHWsl,  BOAHOM  XUMUKW,  PaAMAUMOHHOIO  COCTOSIHUSA,
PaAVOXUMUYECKNX UBMEHEHUN;

* aHanu3a Mmacna (XMMmM4Yeckuin);

* TepMorpadumm (aneKTpUYEecKoro 1 MexaHM4eckoro 06opyaoBaHNsa 1 TEMNOU3ONSALUN);
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* OXpYNYMBaHNA KOpnyca peakTopa.

Koppektupytrowme TOuP (no dakty otkasza — Corrective Maintenance) BbINOMNHANTCA
Ha obopyaoBaHUKM, KOTOPOE HaxoauTcsa 3a pamkamu [Mporpammbl npeaynpeauTensHoro wu
nporHo3Horo TOuP. TOWP BbLINONHAKTCS nocrie oTkasa W npegHasHadeHbl Ans Toro, 4Tobbl
npmvBectTn obopyaoBaHMEe B COCTOSIHWE, MPU KOTOPOM OHO CMOXET MPOAOSMKWUTb BbIMNOMHATD
Tpebyemyto dyHkuno. Koppektupytowme TOUMP BknoyaoT paboTbl AN BOCCTAaHOBMEHWS
o6opyaoBaHMs B CriefQyowmx cny4vasx:

* Npu NpubnmwkaroLemca oTkase, Koraa aKcnnyaTtaumMoHHble nokasaTenu obopyaoBaHus
YXyOLNINCb, HO OHO eLLe MOXET BbINONHATbL Tpebyemyto yHKUMIO;

* MpU HacTynneHun ¢yHKUMOHANbHOrO OTKasa, korga obopygoBaHuMe He CrnocobHO
YAOBMETBOPUTENBbHO  BBINOMNHATL NPeAHa3HayYeHHY  (PYHKUMIO WM SKCnryaTauuoHHbIe
nokasaTtenu BbIXogdaT 3a Tpebyemble rpaHnubl.

Ynpexparowme paborbl TOuP (Proactive Work) npoBogsatcs ansa cbopa v aHanmsa

OaHHbIX:

» obpaTHON CBA3Y;

* 3KcnnyaTtaunoHHbIX nokasatenen;

* 06 yny4LlEHMAX U NX OLEHKEe (CTOMMOCTU XXN3HEHHOI0), a Takke 00 MX peanusauuu.

CxemaTtnyHo cTpaTterm4eckne B3amMocCBA3nN npun opraHn3aumm TOWP nokasaHbl Ha pwuc.

16.2.
-
TOuP
I I
MpegynpeqrTensHBIA Hoppektvpyowmia
Hown- T T
ENITHA _
fenm Mporpamma TOKW P HennaHoBbIiA
I I
[NpegyCTaHOBNEHHEI A Mo TEXHMYECKOMY
(pernaMeHTHPOBAHHEIA) COCTOAHKID
I I
-
CpoHK MocToAHHOE /NepUoLHYeCHDE Habmo-
WHHIHH- B COOTBETCTEBMH JeHue: oBcnenoBaHKue MOHHTOPWHT DYHHLMHO-
PyHOMEee C YCTAHOBNEHHORA C YACTHYHOR HNW NONHOA pazbopHoR HanbHLIA
COOEITHE NepUMogHYHOCTEID HoHTponk/ MCNEMTAHKA OTHa3
AHanwu3/ oueHHa/ npor4o3
CocToR- = ' P 5 ' p .
HHE 0bo- PabotocnocobHoe PaborocnocobHoe HepabaTo-
pyAoBa- BO3MOMHEI BO3MOMHE! NOBPEMIEHHA CcnocoBHoe
HHA NOBPEREHHA MW OTHA3L
I I I
-
PEMOHT- COMMacHo B CODTBETCTEMM C Pe3yNLTATaMK B 3aBMCMMOCTI
HEIP BO3- nnaHy MMArHOCTHPOBAHHA MK OLEHKM 0T XapaxTepa
— YDOBHA HAJEWHOCT nedexnTa
HOCTH PeMOHT WK PeMOHT M1 PeMOHT WM
3aMeHa 3aMeHa 3aMeHa

Puc. 16.2. Cxema cTpaTermyeckmx B3amMmocsa3en npu opratmsaumm TOnP
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OCHOBHbIMW MPUHUUNAMK, KOTOPbIMW PYKOBOACTBYKOTCA Mpu opraHu3daumm TOwWP,
SABMNAIOTCA BbINONHEHUE:

* Heobxoanmbix paborT (the right work);

* Ha Hagnexallem obopyaosaHum (on the right equipment);

* B Hy)XxHOe Bpewms (at the right time).

TOuP o6opypoBaHua ASC ocyecTBNAOTCA B COOTBETCTBUM C nporpammamu TOuP,
KOTOpble MOCTOSIHHO CcOBeplleHCTBYyoTCA. OnucaHve anroputMa npouecca OonTMMU3aumm

nporpammbl TOWP nokasaHo Ha puc. 16.3.

Mporpamma | ONTHMH3AIHA
TOuP -
¥ ¥ ¥
CoCToAHNE
HOD PEHTUDYIOWErD pernameHTUpo- nD"T';LHHT:E{:['; -
(no dawTy oTHaza) BAHHOTD ek My |-
| ¥ ! HopenHan
OnpegeneHue }-:’HFTIIJIEHHE r— e T
pator towme TOMP | 1owMe TOUP
Heropua t
danBka IKCILTYATA-
e A TOHP
_ | Hapan Hudopmaiua
EﬂngHa%%ﬁau o] BuinonHe- »| AxTyanuzauna
NOAroTOBKE Hue pafior WCTopHH TOMP

Puc. 16.3. Anroputm npouecca ontummsaumm TOnP

16.2. PUck-opueHTMpOBaHHbIN noaxon npu Bbidbope ctpaternm TOnP

Mpn3HaHHOW B MM1pe ABNsIETCA KoHUenumsi pemoHTa obopyaosaHmst AQC B 3aBUCUMOCTH
OT €ro TEeXHUYECKOro COCTOSIHUSA M OLEHKM pucka oTkasa. B cnyyae C BbICOKOKa4eCTBEHHbIM
obopynoBaHMEM TakoOM NOAXOA MO3BOMSAET CyLEeCTBEHHO COKpaTUTb 3aTpaTbl HA PEMOHTHOE
obcnyxmBaHve M yBenuuUTb BbIPabOTKY 3MEKTPO3HEPrMM 3a CYHET COKpaLLEHUs MaHOBbIX
NPOCTOEB.

Kak nokasaHo B oTyeTax Mo aHanudy Ges3onacHOCTM TunoBbIX 3Heprobnokos A3C c
peaktopamn BBOP-1000, HU3KYI0 3HAYMMOCTb C TOYKM 3peHust 6esonacHoCcTn nmeet 65-70%
o6opyaoBaHMs, pPaCCMOTPEHHOIO B BEPOSITHOCTHOM aHanunse 6esonacHocTtu (BAB).

Ona Ttakoro o6opyaoBaHUA MPUHUUNNANBHO BO3MOXHO OBOOCHOBaHHOE CHWXeHue
NepMOLNYHOCTUN N OOBEMOB TEXHMYECKMX 0OCNYXMBAHUIN U PEMOHTOB 1 NEPEXOA Ha PEMOHT MO
TEXHUYECKOMY COCTOSHMIO. TakuMm obpa3om, CyLLeCTBYEeT 3HAaYMTENbHbIN 3anac, NO3BOSSHOLLMNA
CHM3NTb 3aTpaTbl Ha TONP 6e3 BNMAHUA Ha KoNn4eCcTBEHHbIE NokasaTenn 6e3onacHoOCTu.

Mpy NPUHATUM pelueHns O NPUMEHEHUN chneuumanbHbIX CpeacTB onTtumusauun TOuP

Ncnonb3yT CcBedeHnA O Bbiroge, Kotopad 6y,u,eT nony4dyeHa OT NPpUMEHEHUA Kaxxaoro U3 aTunx
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cpeacts. Hanpumep, TOuP, opneHtupoBaHHoe Ha obecneyeHne HagexHoctn (TOH), ocobeHHo
achbdekTMBHO AN onpegeneHus Toro obopyaoBaHus, KOTOPOe OKasbiBaeT Haubornbluee
BNUsiHme Ha 6e30nacHOCTb, FOTOBHOCTb M HAOEXHOCTb 0b6opyaoBaHua ctaHumu. OpgHako, Kak
nokasblBaeT OnbIT, Tpyao3aTpaTbl HA 06CNyXMBaHMe OQHOW CUCTEMbI KonebntoTca B npeaenax
OT Tpex OO wectn n bonee 4venoBeko-mecaueB. [103TOMy pelleHVe O NPUMEHEHUM Takoro
MeToda ontummusaumm TOWP 3aBuMCUT OT BbIrOAbl, OXMOAEMOW OT ero npuMeHeHus. Ecnu
BbinonHsemast Ha ASC nporpamma TOWP agekBaTHa M oTBeYaeT GOMbLUMHCTBY OXWAaHWUA C
TOYKM 3peHnsa 6e30nacHOCTM U IKOHOMUYECKMX hakTopos, To MeTog TOH moxeT He onpaBaaTb
3aTpaTbl. Takon MeTod nmeet Hambonbliee 3HadeHne angd Tex ADC, Ha KOTOopbIX nporpamma
TOuWP B OGomnbwon cTeneHn 3aBuCUT OT pekomeHgaumni no TOwuP oT npowussoauTenemn
obopyaoBaHus € y4eToM Bornblue onbiTa AKCnyaTauumn, YeM aHanmMTUYeCKux MeTogoB.

MeTogonorua, ncnonbsyemasi npu BbinofHEHUM BADB, npumeHnma gng ontumusauum
TexHM4ecKoro obcnyxmBaHna n pemoHToB. BAB mMoxeT GbITb MCNONb30BaH ANs1 YCTaHOBMNEHWS
oOWwmx ueneBbIX MokasaTenen 06e30MacHOCTU M HaAEXHOCTM (CBA3AHHbIX C MOBPEXAEHWEM
aKTMBHOWM 30Hbl) UK crneunguyecknx LeneBbiX nokasatenemn, XxapakTepHblxX Ansi 0TOOpaHHbIX
cueHapueB aBapuin. MoryT paccmaTpmBaTbCqd MIHOBEHHOE W MHTErpanibHoe 3HaYeHue pucka 3a
rog. OTW BENWYUHbI SABMAKOTCA CTaHOAPTHbIMUM - BbIXOOHbIMW  AaHHbIMW B pesynbraTte
BbINONTHEHNA TpaamunoHHoro BAB.

MeTtogonorna BAB ucnonb3yetca Takke nns onpeneneHnss MeTofoB OnNTUMU3aumm
cywiectBytowmx ctpatermn TOuP, KoTopble BbIpaXarTCs B TaKMX XapaKTEPHbIX MEPONPUSTUNX,
Kak nepennaHnpoBaHne BbiBoAa M3 paboTbl 060pyaoBaHUSA ANa TEXHUYECKOro ob6enyxnsaHus,
ONTUMMU3AUNS HAAEXKHOCTM OTAENbHbIX (PYHKUMIA (NOBbILLEHNE HAOEXHOCTU 3HAYMMOro
00opynoBaHNS U MOHWXKEHWE HAOEXHOCTU MeHee 3HadYMmoro obopyaoBaHMs), NOBbILEHME
rOTOBHOCTW, COKpaLlEeHNe BPEMEHN NMPOCTON OTAENbHbIX (PYHKLMNA.

Ha HwkHem ypoBHe npouecca onTuMmmsaumm (ypoBeHb OTAENbHbIX 3f1EMEHTOB),
ONTUMU3aUNst AOCTUrAETCS C NMOMOLLbIO NPUMEHEHMA MEP 3HAYMMOCTUN U3 TpaauumoHHoro BAB.
3arem unaeHTUOUUMPYIOT KpUTMYHOE Ansd GesonacHoCcTM obopygoBaHuWe, And  KOTOpPOro
pacnpegeneHve pecypcoB Ha TOuWP  okasbiBaeT HenocpeacTBEHHOE BNUSAHWE  Ha

onpenerneHHbIe paHee XapakTepucTUKN Ge3onacHOCTM.
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Nekumna 17. ObecnevyeHne TeEXHUYECKOro 06CNYy)XMBaHUA U PEMOHTA

ob6opynoBaHua A9C no TeXHUYECKOMY COCTOSIHUIO

17.1. MpuHUMNbI Nnepexoaa Ha cTpaTerMo peMoHTa B 3aBUCMMOCTU OT
TeXHMNYeCKOro COCTosiHusl U OLleHKU pUCKa oTKa3a Ha npumepe
3N1eKTPONpPUBOAHON apMaTypbl

3anopHo-perynupylowaa apMatypa BXOOUT B COCTaB BCEX TEXHOSOMMYECKUX CUCTEM
aTomHon cTtaHuum nwboro Tuna. Ha 6noke AJ3C akcnnyatupyetca 6onee 10000 eguHwuy
apmaTtypbl, U3 HUX cBbilwe 80% nNpuxoanTCA Ha BbICOKOOTBETCTBEHHYIO 3aMOPHYK M 3arnopHO-
perynupytowyto apmatypy u okorno 35% — Ha anektpornpusogHyto. lNpyu 3ToM, MO AaHHbIM
MeXA4yHapOL4HOW rpynnbl 3KCNEPTOB, OHa 3aHMMAaeT NepBoe MECTO MO BAINAHUIO HA HAL4EXHOCTb
n 6e3onacHocTb ASC B LEenom.

MNMepexoq Ha TOWP 3anopHo-perynupyowen apmatypbl (3PA) no TexHuyeckomy
COCTOSIHUIO BO3MOXEH Ha OCHOBE OLEHOK pucka B AEeATEeNbHOCTM MO  3JKcnnyaTtauuu,
TEXHMYECKOMY OOCNyXMBaHMO M peMoHTy obopyaoBaHua ASC, m gaBnseTca OgHUM K3
NEepCrnekTUBHbIX  HanpaBfEHWA  PUCK-OPUEHTUPOBAHHBIX  MOAXOAOB. [aHHbIi  nogxopn
3aknto4yaeTcs B NPUMEHEHUN pasaenbHbIX CTpaTernn TEXHNYECKOro 06CnyXnMBaHNA N PEMOHTOB
obopygoBaHMs B 3aBUCUMOCTU OT €ro BNusSiHMA Ha 6GesonacHocTb aHeprobnoka A3C u
OCHOBbIBaeTCA Ha Tak Ha3blBaeMOM Moaxode «obecneyeHust rapaHTum kadectBa» («graded
quality assurance» (GQA)). OcHoBononarawLwmmMm 3feMeHTaMmmn Takoro noaxoaa SBNATCS:

® NaeHTUdUKaLNA COOTBETCTBYIOLLEN PUCK-3HAYMMOCTU 3PA,;

® NPUMEHEHNEe COOTBETCTBYIOLLEN NMpOrpaMmMbl TEXHUYECKOro obenyxmsanusa ana 3PA,
OCHOBbIBasICb Ha €€ (PpyHKLMAX 6&€30MaCHOCTU U PUCK-3HAYNMOCTH;

® aHanu3 KOPEHHbIX NpUYMH OTka3oB 3PA 1 BUOOB TEXHUYECKMX OBCNY>XMBaAHUN W
PEMOHTOB, HanpaBneHHbIX Ha UX YCTPaHEHWE;

e onepaTtuBHas nepeoleHka 3HaunmocTn 3PA 1 nporpamMmm TEXHUYECKNX OBCHYKUBAHWUI
N PEMOHTOB BCNEeACTBME MOAEPHM3AUNA N APYTNX N3MEHEHMI HA dHeprobroke.

MeTton GQA nogpasymeBaeT Kak MCMOfb30BaHME KONMMYeCTBEHHbIX pe3ynbtatoB BAB -
mMep 3HaummocTn no dyccento-Becento (F-V) n 3HaummocTn nosbiweHuns pucka (RAW), Tak n
kaTeropmsaumtio 3PA Ha Ka4yeCTBEHHOM YpOBHe. AHanu3 Ha KayeCTBEHHOM YPOBHE BKIlOYaeT
yyeT BCcex (pakTopoB, BAUSIOLWMNX Ha 3HaYnMocTb 3PA, a MeHHO:

" NpUYHaANEeXHOCTb apMaTypbl K Knaccy/rpynne B cooTBeTcTBUM ¢ TpebosaHmem MHAII
-7-008-89;

" BO3MOXHOE HapyLLeHue, Bbi3BaHHOE 0TKka3om obopyaoBaHus;

" MPU3HAKN Ha4EeXHOW JKCnnyaTauum;

» cTeneHb BNUAHUA OoTKkasa obopyaoBaHus Ha 3HadveHue KNYM;

" pas3ninyHble YPOBHU CTOMMOCTU BbINOJTHEHNUA PEMOHTHbIX pa60T.
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KoHeuHbIM pesynbTaTtoM OaHHOW 3ajaumn siBnsetcsa nepedeHb 3PA aHeprobnoka ASC,
KOTopble pacnpeaeneHbl N0 KaTeropusm, Hanpumep:

" apmartypa, BxoAaswas B cuUCTeMbl 6e30MacHOCTM, MMeLWas BbICOKYD PUCK-
3Ha4YUMOCTb;

* apmatypa, BXxogdwas B cucTteMbl 0e30nacHOCTW, MMeLWas HU3KYD PUCK-
3Ha4YUMOCTb;

" apmartypa, BXOAsiWwas B CUCTEMbl BaXHble Ansi 6e30nacHOCTU, MMetoLasa BbICOKYH
PUCK-3HAYUMOCTb;

= apmatypa, Bxodsliasi B CUCTEMbl BaXHble Onsi 6€30MacHOCTM, UMELWAas HU3KYHO
PUCK-3HAYMMOCTb;

= apmaTypa, He CBsi3aHHasi C cucTteMamym Ge30nMacHOCTU, UMEKOLLAsl BbICOKYH) PUCK-
3Ha4YMMOCTb;

= apmaTypa, He CBsi3aHHas C cucTtemMamym 6Ge3onacHOCTU, UMEKLWAsi HU3KYH PUCK-
3Ha4YMMOCTb.

[ns oueHKn BNMSIHUMSA OTKA30B CUCTEM, OOOpyQOBaHUS U KOHCTPYKLUMA Ha YpPOBEHb
OGesonacHocTn aHeprobnoka n pamxmpoBaHua 3PA ncnonb3ayeTcsl kateropvsaumsi o Mepam
3HAa4YMMOCTHN, paccynTaHHbIM B BAB:

* Bbicokaa 3HauyMMoCTb ans 6GesonacHocTn - obopygoBaHWE WMeeT creayrolime
nokasatenu 3Ha4YMMOCTU: 3HAYMMOCTb NoBblweHns pucka (RAW) Gonee 2 n 3Ha4YMMOCTb MO
dycento-Becento (FV) 6onee 0,005; unu RAW>100; nnu FV>0,1.

= CpegHaa 3HadmmocTb Ans 6esonacHocTu - obopygoBaHwe MMeeT cnegyolime
nokasartenu 3HadymmocTu: 2< RAW <100 n FV<0,005 nnn RAW<2, FV>0,005.

* Huskas 3HaummocTb AOns 6GesonacHocTM - obopydoBaHMe UMeET cregylowme
nokasartenu 3aHadymmocTtn: RAW<2 n FVV<0,005.

KaTeropusauus coOTBETCTBYET MeXAYHAPOAHOW NpakTuke u ctaHgaptam (puc. 17.1).

RAW 4

100

Huzkast oo-Cpemmss
3HAYMMOCTB Lo SHATMOCTE . 7.7 7

............... :
0 0,005 0,1 FVv
Puc. 17.1. Kateropmsauumst 3PA no sHa4unmocTun
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lopusoHTanbHas nuHMa no RAW=2,0 pasgenseT COBOKYMHOCTb 3MNeMeHTOB Ha
OCHOBaHWM CyLLECTBYIOLLEN rNyOOKOILENOHNPOBAHHOM 3aLLUTbI aHaNM3npyemoro aHeprobnoka
W, criegoBaTenbHO, MNOKasblBaeT 3HAYMMOCTb MX BblBOAA W3 aKcnnyatauun. BbeiBog U3
akcnnyataumm (B TOM 4ucne, U PeMOHT) oBOopyaoBaHUA C TaKOW 3HAYMMOCTbIK CHMXKaeT
nokasartenu 6es3onacHOCTu aHeprobnoka.

AHanua pacnpegenenHnsa 3PA 3HeproGrioOKOB Ha OCHOBaHWKM BbINONHEHHOro BAB
nokasbiBaeT, YTO ANS HUX NPUCYLY AOCTATOYHO BbICOKMM YPOBEHb My6OKO3LLENOHNPOBAHHOM
3awmtel. Hanpumep, Ha puc. 17.2,17.3 (norapudpmudeckmi macwrtab) npeacTtaeneHa
kaTteropmsaumsa 3PA OCHOBHbIX cucTem TUNoBoro aHeprobnoka ASC ¢ peaktopom BB3P-1000

no AaHHbIM BAB.

RAW

o0 o0® * o e TV

1,00E-07 1,00E-068 1,00E-05 1,00E-04 1,00E-03 1,00E-02

Puc. 17.2. Kateropusauusa 3PA, He BxoasLen B cucteMbl 6€30nacHOCTH

1.00E+]1 4

F-V

1 ORE+H0—

1,00E-06 1,00E-05 1,00E-D4 100E-03 1.00E-02

Puc. 17.3. Kateropmsauus 3PA, Bxoasiien B cuctembl 6€3onacHocTu
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KaTeropusauus, npoBegeHHas no gaHHbiM BAB TunoBoro aHeprobnoka ¢ BB3P-1000,
nokasbiBaeT, YTO OCHOBHOM 06bém 3PA npuHaanexuT obnacty HASKOW U cpedHen 3Ha4YMMOCTU
obopygoBaHusi. Ta e 4YacTb 9fEMEHTOB, KOTOpasi pacrnofiokeHa B 06nacTv BbICOKOW
3HA4YMMOCTW, CMNPOEKTMPOBaHa B COOTBETCTBUM C NpUHUMMNAMM TNyOGOKOILENOHMPOBAHHOMN
3awmTbl. ApmaTypa, ANns KOTOpPon OYHKLUMS Ha OTKPbITUE MMEET BbICOKYH 3HAaYMMOCTb, Mpwu
NpoeKkTUpoBaHnn Oybnupyetcs B napannenbHbiX (6annacHbixX) NUHMSX cucTeMbl. Apmarypa,
AN KOTOPOW BbICOKYKD 3HAYMMOCTb UMeeT (PYHKUMS Ha 3akpbiTve, Mpu MNPOEKTUPOBaHUM
AybnvpyeTca B nocneaoBaTeNbHbIX JIMHUAX.

[Ons kaxgon onpegeneHHon kateropum 3PA ycTtanHaBnuearwTcs TpeboBaHust Mo
nepmogndHoOCTX N 06beMy MaHOBbIX PEMOHTOB. NepnognyHoOCTb (YacToTa PEMOHTOB) AOSMKHA
OblTb YCTAHOBMNEHA, UCXOOSA M3 LENN MaKCMMU3aLUN HAOEeXHOCTM 000pyaoBaHUSA U NPUHUMAS
BO BHMMaHWE OLIEHKY CTENEHN BNUsSHUA oTkasa 3PA Ha TexHonornveckui npouecc (tabn. 17.1).

Tabnuua 17.1

OueHka cTeneHn BNnaHUsS oTkasa 3PA

Koaddurment
Ne |O603HaueHUE Ha3zBanue O1lcHKA CTEIICHU BIMSHUS OTKa3a| CTCICHH BIUSHHS
MpHU3HaKa MpHU3HaKa (OTIBIT DKCILTyaTAIUH )
1 I'pynma/kmace A 1A 0,8
2 A [THAD T -7-008- B 2A, 2B 0,5
3 89 C 3A, 3B, 3B 0,3
HapyiieHre repMeTHYHOCTH

1 KOHTYpa 0,8

b besomacHocTh | Hapymenue TeXHOIOIHYECKOTO 0,4
2 periaameHTa
1 OTKPBITO 0,5
2 Cocrosnue 3aKPBITO 0,6
3 PETYJIATOPHI 0,7

B Hanesxuocts HE 00CITyK. 0,8
4 OOCTyKUBaeMOCTb | yaCcTUYHO 0,5

00CITyX.
2 o0cyx. 0,2
HapaboTtka/pecypc . B-100

7
1 OcraHosB 0,8
2 r KUYM Pasrpyska 05
3 [Tepexon Ha pe3epB 0,1
1 CroumocThb Bonee 10 ToIC.pyo. 0,8
2 I BOCCTaHOBJICHUS Ot 3 10 10 TEIC.pYO. 0,4
3 Jo 3 TeIC.pYO. 0,2

MpumeyaHue: [lNapametrp B (napametp B.7 Tabnuubl 17.1) npegctaBnaet cobou

OTHOLUeHune HapaGOTKM Ha OTKa3 K Belin4nHe yCTaHOBJTIEHHOIO pecypca.
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B kauyecTtBe npuvmepa npuvBeOeH pacyeT OUEHKW CcTeneHun BnusHua oTkasa 3PA, npu
3TOM B popmynax OyKBEeHHble W LMPPOBbIE WHAEKCbI COOTBETCTBYIOT 0003HaYeHUsM,
npuBeaeHHbIM B Tabnuue 17.1:

a) oueHka cteneHu BnusHUA otkasza 3PA (R) ans 6bicTpogencTByoLEen 3anopHON

apmatypsbl cuctembsl CAO3:

R=Al1.62-B1-B4-B7-1I'1-J].2 = 0,8-0,4-0,5-0,8-(%-100}-0,8-0,4 =0,08

0) oueHka crteneHn BnvaHUA oTkasa 3PA (R) gns 3anopHOW apmaTypbl CUCTEMBbI

TeXBOA0CHa0XXeHNA HEOTBETCTBEHHbIX I'IOTpe6VITeJ'Iel7| Mallusana:

R=A3-52-B2-B6-B.7-13-/[.3= 0,3-0,4-0,6-0,2-[%-100}-0,1-0,2 =0,00038

Takum 0bpa3om, oueHka cTeneHn BNuAHMA oTkasa 3PA gns nepeon rpynnbl apMaTtypbl
coctaBuTt 8 %, a anga apmaTypbl BTopon rpynnsl 0,04 %.

MpencraBnserca HeoOXoOUMbIM B 3aBUCUMOCTM OT pacCCYUTaHHbIX KO3pMLUMEHTOB
Ha3Ha4vaTb BUO M1 00bEM TEXHNYECKOrO 06CNyXMBaHUS 060pyAOBaHMS, BKITOYaOLEro B cebs, B
TOM uucrne, MU NEepuUoaANYHOCTb [JAuarHocTMyeckoro obcrnegoBaHus. B cooTBeTcTBUMM C
pPacCMOTPEHHbIMM nNpuHUMNamm Ha PocTtoBckon AJC apmartypa, uMMerowas BbICOKYHO
3HAUMMOCTb W OLEHKY CTEeMNeHn BIMSHMSA OTKasa, OCHAalleHa CTauMOHapHOW CUCTEMOMN
anarHoctukn. [Onsi  apmartypbl  OCTanbHOWM  TPYNnbl  ONpedeNnieHo  nepuoguyeckoe
AnarHocTnyeckoe obcnegoBaHne MOOUNbHLIMM KOMIMSIEKCAMM.

BbllwenpBedeHHbIE MONOXEHUS] MCMONb30BaHbl MNpu  pas3paboTke HOPMAaTMBHOMO
AOKYMEHTa, onpeaensiowero Nopsaok NpUMMEHEHUs CTpaTermm TeXHUYECKOro obCnyXmBaHna u
PEMOHTa MO (paKTU4ECKOMY COCTOSIHUIO apmaTypbl C WCMOMb30BaHMEM [OWNArHOCTUYECKOro
obecneyveHns. O6GnacTb OENCTBUS LaHHOrO AOKYMeHTa npegycmartpuBaeT: «HacTosuwee
NosioXXeHne pacnpocTpaHaeTcs Ha apmaTtypy 3 1 4 knaccoB 6€30NacHOCTU, YCTAHOBIEHHYIO Ha
obopypoBaHun un TpybonpoBogax cuctem aHeprobrnoka Ne 1 PoctoBckon AJC, a Takke
apmatypy 2 knacca ©6esonacHoctu no HIM1-001-97, ycTaHOBREHHYy NOCneaoBaTenbHO B
KONM4YecTBe He MeHee ABYX eAuHWL Ha OCHOBHOM W GannacHom TpybonpoBoaax, Ha KOTopble
pacnpocTtpaHseTcsa genctasune NHADI M-7-008-89».

C TOYKM 3peHUs NEPUOAMNYHOCTM U OOBEMOB TEXHUYECKMX OBCAY>KMBAHUN U PEMOHTOB
3PA, kaTeropmsanpoBaHHbIX C UCNonb3oBaHuem puc. 17.2,17.3 n 1abn. 17.1, uenecoobpasHo
yCcTaHaBnueaTb criegytowime TpeboBaHus:

= ans 3PA ¢ BbICOKOW 3HAQYMMOCTbIO nepuoandHocTb n obbem TOUMP ocTatoTcs 6e3
N3MEHEHUN;

» ana 3PA co cpeagHen 3Ha4YMMOCTblo Ha 6e30nacHOCTb NPeanuCbiBaeTCs PEMOHT MO
TEXHWYECKOMY COCTOSIHUIO U YCTaHaBfMBaeTCA MEepPUOOUYHOCTb MPOBEAEHUS TEXHUYECKOro

ocBMaeTeNibCTBOBAHUA,
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» ana 3PA C HM3KOM 3HAYMMOCTbIO Ha 6e30nacHOCTb, HO ANs 3HAYMMOW B npegenax
KaTeropum 9nemMeHTOB MOXeT ObiTb npegnucaH pPemMOHT MO TEXHUYECKOMY COCTOSIHUIO W
ycTaHoBneHa COOTBETCTBYHOLLAA NepUOANYHOCTb nposeaeHns TEeXHMUYEeCKOro
oCBUOETENbCTBOBAHMS;

" AnA ocTanbHOro 06OpYyAOBaHWS PEMOHT OCYLUECTBMSAETCS MO Mepe OOHapyXeHWusi
aedekTa nnm otkasa.

B cooTBETCTBUN C PUCK-OPUEHTUPOBaHHBLIM NoaxonoM Ha Poctosckon ASC ¢ 2006 roga
(aHeprobnok Ne1) ocywiecTBnsieTca nnNaHOMeEpHbIN nepexog Ha obcnyxuBanve 3PA no
TEXHMYECKOMY COCTOsHMIO. PaspaboTtaHbl W yTBepXOeHbl rpadukM  AnarHOCTUYECKOro
obcnepoBaHua apmaTypsbl. Vicnonb3ys pesynbTaTbl AMarHOCTUYECKOro 06cneaoBaHus, a Takke
AaHHble TEXHOMOMMYeCcKoro KOHTPOMS, COCTaBMSKTCA NEepeyvyHn apmaTypbl, B OTHOLUEHMU
KOTOPOW BO3MOXHO YBENIMYEHNE MEXPEMOHTHOrO nepmoaa:

1) apmartypa 4 knacca u Hmwke (uex obecneuyMBalrOLMX CUCTEM) PEMOHTUPYETCS MO
daKkTy oTKasa;

2) B 2007 rogy Obina nameHeHa kateropust pemoHTa anda 130 eguHuy apmatypbl 2-ro u
3-ro KraccoB peaKkTOpPHOro OTAeNeHuns;

3) B 2008 rogy npoueaypa yBENUYEHNS MEXPEMOHTHOIO nepuoga Obina nNpuMeHeHa K

180 eguHuuam obopyaoBaHus rpynnbl C TYpOUHHOMO ¥ XMMUYECKOTO Liexa.

17.2. OpraHusaums peMoHTa o6opyaoBaHUS NO TEXHUYECKOMY COCTOSIHUIO C
ncnosib3oBaHMeM cpeAcTB TeEXHUYECKOro AMarHoctTupoBaHus

[ns opraHusaumMm paboT Mo nepexogy Ha CTpaTerMid peMoHTa obopydoBaHus Mo
TEXHUYECKOMY COCTOSIHUIO B COOTBETCTBUM C TpebOoBaHWsIMM pyKkoBoAAWEro AokymeHta «P[
90 1.1.2.01.0769-2008. OpraHunsaumsa pemoHTa 00OpydoBaHWA aTOMHbIX CTaHUWUA MO
TeXHMYeCcKoMy coCTOsHUIO. OcHOBHble nonoxeHusa. 2008» Ha ASC gomkeH ObiTb pa3paboTaH
COOTBETCTBYWLUNA  OOKYMEHT  (MOMOXEHWE, WHCTPYKUMS), yduTbiBaOWMN  TpeboBaHUs
AENCTBYOLNX HOPMATUBHbBIX AOKYMEHTOB U COAEPXKaLLUNA:

* LUenn 1 3aa4M TEXHUYECKOrO AMarHOCTUPOBAHMS;

* pacnpegeneHne o0643aHHOCTEN CTPYKTYpHbIX nogpasgeneHmin A3C ¢ yyeTtom
AEVCTBYIOLLEN OpraHU3aunoOHHOM CTPYKTYPbI;

* NOPAAOK NNnaHNpoBaHUA U BblINOJTHEHUA pa60T no AnarHoCTUpoOBaHUIO;

* NOPSAOOK OMOPMIIEHMS, Yy4eTa U XPaHEHUs WCMOMHUTENbHOW AOKyMEeHTauuMuM no
AONarHoCTnpoBaHUIO;

* opraHn3aunoHHbIE MepPOonpuUATnUA no 6e30naCHomy npoeeaeHno AMarHoCTMpoBaHUA.

OpraHnszauma pemoHTa 0b6opyaoBaHMst N0 TEXHUYECKOMY COCTOSIHMIO OCHOBLIBAETCS Ha
npouenype nNpuHATUA pelleHnda O npoaneHunn MexpemMoHTHOro nepuoga WM U3MEHEeHUn

KaTeropum pemoHTa o6opyaoBaHus.
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Nekumna 18. ObecnevyeHne TeXHUYECKOro OOCNYXUBaHUSA U PEMOHTA

o6opyanoBaHua A3C no TeXHNYECKOMY COCTOSAHUIO
18.1. NMpoueanypa NPUHATUA peLUeHUs O NPOoASIEHUN MEeXPEMOHTHOro nepmvoaa
WM N3MEHEeHUN KaTeropmm peMoHTa obopyanoBaHus

Mpouenypa nNPUHATUA peleHns O MPOANEeHUM MEXPEMOHTHOroO nepuoga  wnu
N3MEHEeHMN KaTeropun pemoHTa obopygosaruna onpegensertca PO 30 1.1.2.01.0769-2008.

lMepeHoC cpokoB peMOHTa 060pyaoBaHMsS U yMEHbLUIEHNE 0bbeMa paboT AOMKHbI ObiTb
obocHoBaHbl agmuHucTpaumen AJC, yTBEpXOEHbl 3SKCNNyaTMPYOLEN opraHusaunen wu
AoBefeHbl A0 cBeAeHus nHenekummn PoctexHaasopa.

TexHnyeckoe pelweHne O MpOoAJSIEHUN MEXPEMOHTHOrO nepuoda WM WU3MEHEHUM
KaTeropum  pemoHTa  obopyooBaHMs  Ha  OCHOBaHWW  MPOTOKOMOB  TEXHWUYECKOro
ANarHoCTMPOBaHMWS, aHann3a HOpMaTUBHOWN, JKCNIyaTaluMOHHOW, PEMOHTHON AOKYMEHTaLMM U
onbiTa 3KCnMyaTauum AOSMKHA NPUHMMATb KOMMUCCUSI CTaHUMOHHONO YPOBHSA B COCTaBe:
3aMecTuTenb [NaBHOrO WHXeHepa Mo pemMoHTy A3C wnu nuuo, ero 3amellaiollee
(npegcepartens Kommccun) M NpeacTaBuTeENnen noapasgeneHusa-snagensua obopyaoBaHus,
oTaena TexHudeckon awmarHoctukm (OT[H), oToena NOArOTOBKM U NPOBEOEHMS PEMOHTOB
(OMNMNP); otaena ynpasneHus peMoHToM (OYP), peMOHTHOro Lexa.

Mpn HeobxogMmocTn B paboTe KOMMUCCUM MOFYT y4acTBOBaTb NpeacTaBUTENu
cneunanu3vMpoBaHHOW  opraHmMsauun K1 npeanpusTus-paspabotymka  (M3roTOBUTENS)
o6opyaoBaHus Unu ero NnpaBonpeeMHuKa.

Ha ocHoBaHMM  MNONy4YEeHHOW C  MCMOMb30BaHWMEM  CPeACTB  TEXHUYECKOro
ANarHoCTMpPOBaHMSA  MHAOPMaUUM  KOMUCCUM  NPEACTaBnseTcsa MpOTOKOS C  yKasaHuewm
nNpeaBapuUTENbHOMO 3aKMOYEHNsT O TEXHUYECKOM COCTOSIHUM AnarHOCTUpyemMoro obopyaoBaHus,
KOTOPOE OCHOBbLIBAETCS Ha MOMy4YeHHbIX NpOTOKONax, rpadukax, Tabnuuax n MOXeT coaepxaTb
pekoMeHAaLmMm No peMOHTY M AanbHenLWwen akcnnyatauumn obopyaoBaHus.

B cnyyae o6GHapyxeHuss p[OedekToB npu TexHWYeckom AauarHoctupoBaHuun (T[)
obopynoBaHus Nx crneayeT knaccudpmumpoBaTtb No BuAy (Mano3HaYyMTEeNbHbIN, 3HAYUMTENbHbIN
nnun kputudeckmn) no NOCT 15467.

YBenNuyeHne MeXpPeMOHTHOro nepuoga obopyaoBaHus, BrepBble NPOXOASLLEro
npouenypy, He [JOMKHO COCTaBNATb 0Oornee MNOMOBUHbI PErMaMeHTHOr0 MEXPEMOHTHOro
nepwoga. [lpy Hannuuu  npeacTaBUTENbHOW  3KCMNyaTaUMOHHOW  MHOPMaUUK U
NOMOXUTENbHBIX PE3yNbTaToB MNEPUOAMYECKOrO ANArHOCTUPOBAHUS MEXPEMOHTHbIA Nepuog
obopynoBaHua MOXeT YyCTaHaBnNuBaTbCA Ha MOON CPOK, He nNpeBblalWMi 3HaYeHUs
pernameHTHOro MeXXpPeMOHTHOro Nepuoaa.

Mpouenypa nNPUHATMA pPeLeHnss O MNPOASIEHMM MEXPEMOHTHOro nepuvoga  wnu

M3MEeHEHUN KaTeropmm peMoHTa O60py,EI,OBaHI/IFI OCHOBbIBaeTCA Ha aHalnae:
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*  3aKMYEHMS O TEXHUYECKOM COCTOSAHUM oBopyaoBaHMA MO  pesynbratam
ANarHoCTMpPOBaHUS;
* PETPOCMNEKTUBHON WHOPMaLMM O TEXHUYECKOM COCTOSIHMM ODOOpYyAOBaHUSA, B TOM
yucne nonyyeHHon npu TO;
* TEXHWYECKOW AOKYMEHTALMMN:
KOHCTPYKTOPCKOW M NPOEKTHON JOKYMEHTaLNW;
HOPMAaTMBHbIX JOKYMEHTOB;
9KCMyaTauMOHHbIX OOKYMEHTOB (TEXHMYECKOe OnucaHue, pykoBOACTBO MO
aKcnnyaTtaumm, MHCTPYKUnS, dopmMynsp, nacnopr);
PEMOHTHbIX  JOKYMEHTOB  (KOHCTPYKTOPCKO-TEXHOMOrMyeckas  OOKyMeHTauus,
PYKOBOACTBO MO PEMOHTY, TEXHUYECKMX ycnoBum (TY) Ha PEMOHT, YePTEXN PEMOHTHbIE);
TEXHUYECKMX YCNOBUIA 1 Ap.;
* OMbITa 3KCNyaTaumm.
Mo pesynbTataMm aHanmMsa TEXHUYECKOW [AOKYMeHTauuu Ans rpynn  O4HOPOOHOro
obopynoBaHUs JOIMKHbI ObITb ONpedeneHbl:
* COCTaBHble 4acTu, obecrnedvvBalolimMe BbINOSIHEHNE OCHOBHbBIX W OOMOSHUTENbHbIX
dyHKUM obopyaoBaHus;
* BO3MOXHble AedeKThl;
* BUAbI W KpUTEPUM NPEaenbHOro COCTOSHUS;
* HAMMEHOBaHWS OMArHOCTUYECKNX NapaMeTpOB;
* HOMUHanbHbIE U NPEeAEnbHO AONYCTUMbIE 3HAYEHMSA ANAarHOCTUYECKNX NapaMeTpoB.
PelueHne o npoaneHnn MexxpemMoHTHOro nepmoga Unum U3MeHeHUM KaTteropun pemoHTa
06opyaoBaHNs NPUHUMAETCS NOCne BbIMONTHEHNSA BCEX LWaroB anroputma (puc. 16.3).
PekomeHgyemass ¢opmMa  TUMOBOrO  TEXHWYECKOTO  pPeLieHns O  npoafieHun
MEXPEMOHTHOro nepuoaa unm M3MeHeHUn Kateropum pemoHTa obopyaoBaHMsa npeacTaBneHa
HUXe.
Texauueckoe perieHue Ne

O MPOJICHUU MEKPCMOHTHOTO IEpHUoaa NWJIN U3MCHCHUN KATCTOPUHU PCMOHTA O60py,ZLOBaHI/I$[

1. O6mue cBeaeHust 06 060pyI0BaHUH

2. Hamnuwue:

— HOpPMAaTHBHBIX JIOKYMEHTOB;

— OKCIUTyaTallUOHHBIX, B TOM YHCJE PEMOHTHBIX JTOKYMEHTOB (TEXHWYECKHUE YCIIOBHUS,
PYKOBOJICTBO TIO DKCILTyaTalllK, HHCTPYKIHS, (HOPMYJIISp, MACIOPT, PYKOBOJCTBO MO PEMOHTY,

TCXHUYCCKHUC YCIIOBHUA HAa PEMOHT, UCPTCIKU peMOHTHLIC).
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2.1. Nmeroumiicss KOMIUIEKT JOKYMEHTAIlMM Ha O0OOpYyIOBAaHWE NOCTAaTOYEH JUIsI MPOBEACHUS
IpOLEAYPHI IPOAJIEHUS MEXKPEMOHTHOTO IIEPUO/IA.

2.2. NmMeromuiicss KOMIUIEKT JOKYMEHTAIlMU Ha 000pyAOBaHUE HE OCTATOYEH JIs MPOBEICHUs
poLeAYypbl IPOJICHUS MEXPEMOHTHOTO neproaa. Heobxonumo npoBeaeHe KOPPEKTUPYIOIIUX
MEpONPHUATHHA, BKIIOYAIONIMX B ce0sl BOCCTAHOBICHHE WJIM pPa3pabOTKy HEIOCTAIOMINX
JIOKYMEHTOB.

3. CeneHus O TMarHOCTUPOBAHUH O0OPYIOBAHUS

JlokymeHT (TH, per. HoMep, J1aTa)

OcHoBanue

Junarnos

PexoMenaanuu mo yctpaneHuto n1eekToB

Caenenust 00 ycTpaHneHnH J1e(peKToOB

4. CBenieHuUst 0 pEMOHTAxX

JlokyMeHT (TuIl, per. Homep, Aarta)

Kareropus pemoHTa

OcHoBanue

5. CBeneHus 0 3aMEHEHHBIX JeTaIIX

JlaTa

O06o3HaueHue geTainu

HaumeHnoBanue 1o yeprexy

OcHoBaHnue

Ha ocHOBaHWM aHaNM3a JOKYMEHTOB, ITPEJICTABICHHBIX B IPUIIOKEHUAX K TEXHUICCKOMY
PELIEHHIO, YCTAaHOBJICHO HMKECIEAYIOIIee:

1) TexHudeckoe cocTosiTHUE O00OpyAoBaHUS — (paboTOCOCOOHOE, YaCTUYHO
paboTocmnocobHoe, HepaboTOCTIOCOOHOE);

2) ObecnieunBaetcst Oe3omacHasi dKCIUlyaTtanusi 000pyA0BaHUs IPU MPUHSATHIX YCIOBHIX
U peKUMax dKCILTyaTaluu;

3) Ob6opynoBaHue AOMyCKAaeTCsl K JaIbHEHIIEH HKCIUTyaTallil B COCTaBE CHUCTEMBI NP
obecrnieueHnn TpeOOBaHUM peraaMeHTa dKCITyaTauu 6e3 mpoBeIeHus JOMOIHUTENbHBIX PaboT;

4) Tlognexxat peanu3anuu CAEAYIOIMINEe MEPOTTPUSITHS:

(mpuBOAMTCS MEepeUeHb OPTAHU3AIMOHHBIX M TEXHHUECKUX MEPOIPUATHH);

5) [Mognexxut pazpaboTKe W/UIH KOPPEKTUPOBKE TOKYMEHTAIIHS:

(mpuBOAMTCS TEpeYeHb JOKYMEHTAIWH, TOJyIekamield pa3paboTke (BOCCTAHOBIEHUIO)
U/WIH KOPPEKTUPOBKE);

6) MEeKpPEeMOHTHBIN TIepruoa 00opynoBaHus (0003HAYCHHE) HE MOMJICKUT U3MEHEHHUIO U
YCTaHABIMBAETCS B COOTBETCTBHUHM C perlaMeHTOM (_ JeT)c << >»> 20 rmo <K ___ >

20 r.>>; kareropus peMoHTa — (KallUTaJbHBIN, CPETHUM, TEKYIIHIA).
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7) Jara cinemyromiei OLIEHKH TEXHHUYECKOTO COCTOSIHHS 00OpYyIOBaHMS (TEXHHYECKOTO
JTUATHOCTHPOBAHUS ) UM pEMOHTa o0opymoBanus < > 20 >

[Tpunoxenus.

1. UcionHUTENBHBIC TOKYMEHTHI IUarHOCTUPOBAHUS 000PYAOBaHUS (IIPOTOKOJIBI).

2. UcnionHuTenbHbIE JOKYMEHTBI KOHTPOJII 000pYA0BaHUS HEPa3pyILIAIOIIUMHA METO1aMU
(aKTBI, IPOTOKOJIBI U JIP.).

3. UcnonHuTeNnbHbIE TOKYMEHTBI pEMOHTa 000pYA0BaHUS (AKTHI).

4. lpyrve JOKYMEHTHI (110 YCMOTPEHHUIO KOMHUCCHN).

3amMecTUTENb IIIaBHOTO HHXKCHEPA 110

pemonTy ADC unu au1o, ero
(moKHOCTD, (haMUJIHsl, UHUIIMANBI, 1aTa) (TIOJIUCH)

3amernaroniee (mpeaceaaresib KOMHUCCHH)

YieHbl KOMUCCHUM:

[IpeacraButenn noApazieiieHuss — —
BJIajiesblia 000py10BaHUs (momxHOCTD, (pamuIMsl, MHUIKAJIBI, 1aTa)  (TIOJIIUCH)

[IpencraButens OT/]

(mOmKHOCTD, (pamMyIHsI, MHUIKAJIBI, 1aTa)  (TIOJIIHCH)

[Ipencrasurens OIIIIP

(momxHOCTD, (pamMuIMsl, MHUIIKAJIBI, 1aTa)  (TIOJIIUCH)

[IpencraButens OYP

(moMKHOCTD, (haMUJIHSl, UHUITUABI, 1aTa) (TIOIHUCH)

[IpencraBuTeslb PEMOHTHOTO LI€XA

(momKHOCTD, (haMUJIMsl, UHULIUAIBI, 1aTa) (TIOJIHUCH)

Perncrpaumsa  TEXHMYECKOrOo  pelUueHus  OCyLLIecTBnsieTca B COOTBETCTBUM C
TpeboBaHnsamn PO 30 1.1.2.01.0769-2008.

lMporHo3MpoBaHMe TEXHUYECKOr0 COCTOsiHMS  obopyooBaHWst Ha  NpeacTosLui
MEXPEMOHTHbIN NEPUOA AOSPKHO OCHOBbLIBATLCA HA pe3yrnbTaTax AuarHOCTUpoBaHuA. Npu atom
TOYHOCTb MNPOrHO3a 3aBUCWUT OT KONMYECTBA MCMbITAHWWA, MO3BONSAKOLINX OTCREXMBaTb
3aKOHOMEPHOCTM M3MEHEHUSI BO BPEMEHW 3HAYEHMI NapameTpoB, OonpeaeneHHbIX BbIbpaHHON
ANarHOCTUYECKOM MOOENbIO.

Ha ocCHOBaHWM TEXHMYECKOr0 pelleHus O NPOANEHUN MEXPEMOHTHOIO nepuona
obopynoBaHuns pykoBoactso ASC OOMKHO OPOPMUTE B YCTAHOBMEHHOM MOpSAKE NPOTOKON

nckntoveHnsa paboT n3 Be4oOMoCTn 06bemMa peMOHTA.
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18.2. TunoBOM NOPAAOK Nepexoaa oT pernaMmeHTMpoBaHHOro TOuP K peMOHTy
obopyaoBaHUs NO TEXHUYECKOMY COCTOSAHUIO

CTpyKTypHas cxema TUMOBOroO Nnopsiaka nepexoda oT perfiaMeHTUPOBaHHOIO peMOoHTa K
peMoHTy o6opyaoBaHUs MO TEXHUYECKOMY COCTOSIHUIO NpuBeAeHa Ha puc. 18.1.

TunoBon nopsgoK nepexoga OT  pPernamMeHTMPOBaHHOMO PEMOHTa K PEeMOHTY
o6opyaoBaHNs NO TEXHUYECKOMY COCTOSIHUIO MpedycMaTpuBaeT crieaytowme MeponpusTus:

1. dopmmnpoBaHMe LEXOBLIX NepeYvHen 06opyaoBaHusl, ynpaBneHme pecypcomM KOTOporo
npu3HaHoO uenecoobpasHbiM. B nepeyHn Bkroyaetca obopydoBaHue, ANs  KOTOPOro
pa3paboTaHO 1 nMeeTcsa B HanMuum guarHoctnyeckoe obecneyeHue. NepeyHn cocTtaBnsaoTca
Ans rpynn ogHopogHOro obopyaoBaHus, BKIOYawWmMx B cebs obopyaoBaHMe Nno npuaHakam
0BLHOCTN PYHKLMOHANBbHOrO Ha3HayYeHnst 1 NpuHUMNa AeNCcTBUS, CXOACTBA KOHCTPYKTMBHBIX U
PEMOHTHO-TEXHOSOrMYECKNX XapakTepUCTUK. B Takune rpynnbl BbiAENAOTCA N3aenusi U3 coctasa
o6opyaoBaHNst COOTBETCTBYHOLMX TUNOB (TPybonpoBOAHOM apMaTypbl, HACOCOB U Ap.).

2. ®opmupoBaHMe Ha OCHOBe YykasaTens obopygoBaHusi B coctaBe cuctem AJC
LIeXOBbIX NepeyHen obopygoBaHms (No TMnam — apmaTypa, Hacocbl U T. N.), PEMOHT KOTOPOro
BO3MOXEH Mocrne HacTynneHnss QyHKUMOHANbHOro oTkasa. [na 3aMeHbl OTKal3aBLUero
o6opynoBaHns Ha ASC gomkeH ObITb co3faH pe3epBHbI hoHa 000pyaAOBaHUSA, HOMEHKNaTypa
KOTOPOro A0ofmKHa onpeaensaTbcsl Ha OCHOBE TEXHWKO-3KOHOMWYECKOro aHanumaa.

3. MoaroToBka nepeyHen BO3MOXHbIX OTKA30B Al KaXaoro Tuna obopynoBaHus.

4. [logrotoBka nepevyHen BO3MOXHbIX AedeKTOB (KPUTUYECKUX, 3HAYUTENbHbIX |
Mario3HaYnTENbHbIX), onpeaensoLmx TexHu4eckoe COCTOsIHNE obopyaoBaHus
(paboTtocnocobHoe, YacTnyHo paboTocnocobHoe, HepaboTocnocobHOE), U TUNOBBLIX KPUTEPUEB
npeaenbHbIX COCTOAHUI COCTaBHbIX YacTen obopyaoBaHus.

5. TlMogrotoBka HOMEHKNaTypbl ONpPeAensalwmnx AUarHOCTUYECKMX MapaMeTpoB B
COOTBETCTBMM C MPUHATON ANArHOCTMYECKOW MOLENbI0 U METOAMKON ANArHOCTMPOBaAHMA ONis
Kaxxgoro Buga obopyaoBaHus € ykazaHmeM Mx npegeribHO AonyCTUMbIX 3HaYEHUMN.

6. dopmmnpoBaHMe anarHocTu4eckoro obecneveHmst obopygoeaHna — BblIGOp METOOOB,
nocTaBka cpeacTB 1 paspaboTka npasun T.

PaspaboTka C MCMNOMb30BaHMEM pacYETOB Ha OCHOBE BblOpaHHbIX MeToauk T mnu
BbIOOPKM  [aHHbIX W3  KOHCTPYKTOPCKOW  AOKYMEHTaUUW  3HAYeHWW  KOHTPONMPYEMbIX
ANArHOCTMYECKMX NapaMeTpoB WM WUX [OMNYCKOB AN KaXOoW eauHWUbl KOHTPONMpYeMoro
obopynoBaHusa. Metoguka TL, o6opynoBaHus OOMKHA BKIIOYATb:

* ONMCaHue gMarHocTn4eckon mogenu obopynoBaHus;

* METOAbl pacyeTa HOMUHaIbHbIX 3HA4YEHUI U JOMNYCKOB AMArHOCTUPYEMbIX NapaMeTpoB;

* anropuMTMbl aHanunsa AMarHoCTU4eCKon MHopmMaLmu,

* MeTOoAbl onpeaeneHns BO3MOXHbIX 4edeKTOB;

* MeToAdbl CTaTUCTMYECKOrO aHanu3a [MarHOCTUPYEMbIX napaMeTpoB ANns  rpynn

ogHopoaHoro o6opyaoBaHus;
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* METOAbl NPOrHO3MPOBaHUSA TEXHUYECKOrO COCTOSIHUA 060pyA0BaHUS;

* OLIEHKY [JOCTOBEPHOCTM M TOYHOCTM pedynbtatos T/,

* NepeyveHb N XxapakTePUCTUKM UCnonb3yemblx cpeacts T,

7. Y4yet pabot no T obopyaoBaHus, BKMOYEHHOrO B BEAOMOCTb OObema peMoHTa, B
rpadouke pemMoHTa aHeprobnoka (OCHOBHOWM YCTAHOBKMN).

8. T obopynoBaHus no paboyum rpozpammam, KOTOpblE AOSMKHbI COAEPXKaTb:

» 06ocHoBaHMe 6e3onacHOCTN NpoBeaeHnst paborT;

* TEXHONOrMYeCKNe orpaHNYeHns;

* AaHHbIE MO UCXOOQHOMY COCTOSIHWUIO 3Heprobnoka, cuctem n obopygoBaHus;

* nepeyeHb WCMNOMb3yeMblX CPeacTB AMArHOCTUKM C yKasaHMEM WX TeXHUYEeCKUX
XapaKTepUCTUK;

* NpaBuna un npoueaypbl nposegenns TL,;

* AENCTBMSA NepcoHana npu BO3MOXHbIX OTKasax AvarHoctupyemoro obopyaoBaHus;

* KPUTEPUM OKOHYaHUA paboT No Nporpamme;

* TpeboBaHWs K OPOPMMEHNIO PE3YNbTaTOB BbINOMHEHHbIX PaboT.

9. OhopmneHme npoToKkona ¢ 3akroyeHnemM o pesynbtatax T.

10. TlpynnupoBaHme  oOOpydoOBaHWA,  MNPU3HAHHOITO  pPabOTOCMOCOGHBIM MO
onpeeneHHbIM NpusHakam (Tunopasmepam, pabounm napameTpam v np.) no pesynotatam T/.

11. AHanuM3 OmMarHOCTU4YeCKMX napameTpoB MO (PM3MKO-CTAaTUCTMYECKOM MOAenu Ans
KaXxdow rpynnebi.

12. OnpegeneHve B Kaxgon rpynne obopyaoBaHus, Npu3HaAHHOIO paboTOCNOCOOHLIM,
eanHuny, obopyooBaHus (HE MeHee [BYyX), XapakTepuayrLmxca Hambonbwmm pasbpocom
ANarHoCTMYECKMX NapameTpoB, ANst KOHTPOSbHOW pa3bopKu.

13. OnpegeneHue (YTOYHEHME) KaTeropunm pemoHTa ob6opyaoBaHMs, NPU3HAHHOMO
YacTMYHO paboToCnOCOBHBIM UM HEPaboTOCNOCOBHbLIM MO pesynbTatam T/.

14. rlpVIHFITI/Ie peweHna o npoaneHnn MexxpemMoHTHOIro nepmoaa.

Ha npumepe TpybonpoBoaHoW apmatypbl OOOOLEHHbI anropuTM  UCKIOYEeHUS
apmartypbl 13 BEOOMOCTN 00bEMOB peMOHTa NpeacTaBrieH Ha puc. 18.2. AnNroputm CocTouT U3
crneayroLmMx OCHOBHbIX 3TanoB.:

a) NOAroToBUTENbHbIN 3Tan — 6nokn 1-4;

6) AnarHocTMyecKkoe ConpoBOXaAeHME Npoueaypbl KOPPEKTUPOBKM 06 BHEMOB PEMOHTHbIX
paboT — 6nokun 5 -10, 9, 10, 15;

B) 9Tan NoAroToBKM (hOPMUPOBAHNA NPOTOKOMA UCKIoYeHus — 6nokn 11 -14, 16;

r) opopmneHne peweHnsa 06 oTkase OT pa3bopkM apmMaTypbl U NPOTOKOSA UCKIIOYEHNS

n3 BegomMoctn obbemos paboT — 6riokm 17, 19.
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YHa3arens o00pya0BaHUA
B COCTABE CMCTEM ASC

1 /
1
LiexoBeie nepeyH obopyaoBaHWa
(No TMNam — apmatypa, Hacockl W
T.M.), yNpaBNeHUE PECYDCOM HOTO-
poro NpM3HaHD LenecoobpasHem
W OCYWLECTRAASTCA C HOHTDONEM

1 \\
1
LlexoBeie nepeyny oBopyaoBaHna
(No TMNam — apmarypa, Hacocs 1
T.N.), PEMOHT HOTOPOMD BO3MOBEH
NOCAE HACTYMASHWA BYHHLWO-
HankHOTD OTHA33

NapaMeTpoe
MNepeyeHE BOIMORHEIX HomeHHnaty pa
Mepeyets NederToB (HDMTUYECHMX, onpefenAwm;
BOZMOMHBIX IHAYMTENBHEIX W MAND3Ha- OHATrHOCTHYEC- Pe3epEHEIA
OTHA30B ANA | | YMTENEHLIX), ONPEAENAIOWMX | | HUX N3PAMETDOB doHa
HaMOro THNA TEXHUUYECHOE COCTOAHWE C VH3ZaHHEM WX oBopyao-
ofopyaoRaHIA oBopyaoeaHua (paboro- npegensHo BIHWA
cnocobHoe, yacTMyHo pato- LOMYCTHMBLX
TocnocofHoe, HepaboTo- IHAYEHWA
cnocobHoe)
AuarHocTwuyeckoe ofecneyeHne oBopya0BaHHA
MeTogw T4 Cpegcrea T4 MNpaewna T4

Y Y

¥

* IMArHOCTHYECHAR OnpegeneHme
Mmogens obopy goBaHHS; (M3amepeHKE]

* ANrOPATM QHATHOCTH- MM HOHTPONE
POBAHWA W MPOTPaMM- AMArHOCTHYECHHX
HOE DOECNEYEHHE; NapaMeTpon

* NpaEMna HEIMEDEHWA B pewmMma paboTel
[AMErHOCTHYECKMX NE- ofopyaoeatus,

pPaMETROE;
* MpaEWna onpegene-
HHMA CTRYHTYDHEX Na-
paMETROR;

* MPaEMAa 3HANK3E K
o6paboTHY QMarHoCTH-
YEeCHOW MHpOpMaLLKK
M MPHHATHA DEWEHMWA

YCTAHOBRNEHHBIX
B IKCNYaTALHOH-
HOA AOKYMEHTALMA

* OCNEL0BaTENBHOCTL BHNONHEHHA Onepa-
WMA QMArHOCTHPORAHME;

* TEXHWYECHHE TPED0BaHHA NO BuINCAHEHHID
ONepayMUA QUarHoCTMPOEaHKA;

* YHA3EHMA N0 NPHMEHAEMEM CT[] W Tpeboea-
HHAM K WX METPONOTMYECHOMY 0DECNEYEHMID;
* YHA33HMA N0 pexumy paboTel oBopygoeaqua
NpH AHArHOCTHROBAHWH;

* YHA3AHMA N0 PEMMCTRALMM W obpaboTie
PE3YNLTATOR QMATHOCTHPCEAHWA W BRIgAYE
33AHMIOYEHHA (JHArHD3a) B COOTRETCTEMM

C PEEEMBIMK 331a43MM;

* TpefopaHnA GE30NACHOCTH NPOUECCOR AHar-
HOCTHPOBAHWA W 4p. TREO0BaHKA B COOTRET-
CTEMM CO CRELMBMKaLMeR SHCnmy ataymin obo-
PV OoBaHMA
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J

{

BepomMocTs Yuet pafot no T B rpaduke
D%BEM.H pe?.wma 3Hegmﬁ?m$a Pa3paGora (KoppeKTpaBKz)
_ nporpammsl T/l o6opyaoBaHua
pPEMOHTA (DCHOBHOM YCTAHOBHM) porp A pva
‘r J
Pezynurars 1
TeXHHYBCHOE TEXHWYECHOE COCTOAHKE
COCTOAHWE NpoToxon 060pYL0BaHKA YACTHYHO
oGopyaoBaHua T4 (guarHos) pafotocnocoGHOe WK
paGotocnocofHoe HepaboTocnocoGHoe
[pynnupoBaHKe obopyaosaHKa,
npu3HaHHoro pafotocnocobHbim,
N0 THNOpa3imepam, paboyum
napameTpam
AHANM3 QMATHOCTHYECHNX
NapaMmeTpoB ANA KAWL0A rpynneL
obopya0BaHUA NO hH3UKD-
CTATHCTHYECHOW MOJENW
+ OnpegeneHne
HaTEropHH PEMOHTA
COCTaBNEHWE HOMEHTHNATYDHI HoppeKTMpOBKa oﬁnp DI;aHHH
oGopyA0EaHKA, NOANEHALLETD - BEAOMOCTH [ o p:;ﬂnbmam
HOHTPONEHOW pa3bopke o6beMa pemoHTa
P p p p [AMArHOCTHPOBAHMA
pessop miowpons | | KopBeITIBORKS A
COCTABHLIX HacTER ANA TMNOBLIX KPUTEPUER
oGopynoeanna NpegentHel: COCTOAHHA
HEpa3pyLIaLWHMH ph
METOAAMMH COCTaBHLIX YACTER
060pyR0BaHUA

JedexTsl
He 0GHapYHEHB

‘

OTHaz oT pa3GopHu
oCTansHoro 0Gopya0BaHHA
oGCneoBaHHOM rpYTING

TeXHUYECHAA JOHYMEHTALMA:

* HOHCTDYKTOPCHEA W Npo-
EHTHaA AOHYMEHTALMA;

* HOPMATHBHEIE JOHYMEHTEI
(rocT, oCT);

* IHCMNYATALMOHHLIE JOKY-
MEHTE! (DYHOBOALCTBO
M0 3KCIUYATALMM, HHCTDY K-
WA, HOPMYNAP, NAcNopT);

* DEMOHTHGLIE JOKYMEHTEI
(pYKOBOACTBO NO PEMOHTY,
TY Ha PEMOHT, YEPTEHM
DEMOHTHEIR);

* TEXHWYECHHE YCIOBUA
W ap.

l

T

t

AHENW3 QUArHOCTMYECHHUX
napameTpoB ANA KakgoMn
rpynnsl 060pynoBaHHA
No QWUHKO-CTATHCTHUECHOW

MOZEnu
AHANW3 Pe3yNETaTos Jeden
Hepazpywaiolero MLEHTUDHLMPOBAHSI
HOHTPONA
ket OnkT
AORY u SHNYaTaLMH
MDMHATHE TEXHMYECHOTO MnaHupoBsaHme

PELWEHHA 0 NPOANEHUM

MEMPEMOHTHOTD NepHoaa

MNH HIMEHEHWH KaTErDpHH
pemoHTa o80pyA0BaHNA

0YepesHOA OUEHHM

TEXHWYECHOND COC-
TOAHHA WA PEMOHTA
obopynosaHuA

Y

MpOTOHON MCHNKYEHWA pabor
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Puc. 18.1. CTpykTypHasa cxema
TUNOBOrO NopsiAika nepexoaa ot
pernaMmeHTUPOBaHHOro PeMOHTa
K peMOHTY 060opyaoBaHus

Nno TEXHNYECKOMY COCTOAHUIO



Iepeuent apMATYPhl, BRIBOIAMOH B
PEMOHT H TEXHHYCCKOE
ocsuaereascrsosanne s [P

, |

L 3 &

Pazpadorka nepeuns n rpadmxa pan = (1. na mommocTn

THATHOCTHYECKOT0 00C1e10BANNA APMATYPEI: 1. Ha ITANE OCTAHOBA

L. KOHTPOIL PYHKUHH [EPMETHHHOCTHN, 3. mepe1 BLIBOIOM CHETEM B PEMOHT
2. KONTPOIE PYHKITHA «cpabaThIBannas:

‘ {

Broa onepanwii THArHOCTHYECKOT0 0GCIETOBANNA I8 ONPETeNenHoil ApMATYPEI B
rpapuk ocranosa Gioka

5 .

JHarmocTHYECKDE 0GCIE0RANAE APMATYPRI:
1. npn padore 3Heprobaoka HA MOIIHOCTH;

2. NpH OCTAHOBE H PACKXOTAMKHBANHIS

3. nepen BIBOIOM CHETEM B PeMOHT

6

AHAINI PEIYILTATOR
JAHATHOCTHYECKOT0
oGeaetosanua A

7

HET eCTh

9 J

WOPMYIHPORKA JAKTHYEHHA

8 0o nporHoinpyemomy aedexry
Cocrap/ienue nepedss APMATYphi,
moadeKanei odalaTensHuoi paidopke no 10 U
NAHHBIM THATHOCTHYECKOTO OGCAe10BAHAH 1
TEXHOIOTHYECKOTD KOHTPOINR @opMYIHPOBKA NPeL10Kenn il no ofnémy

PEMOHTA APMATYPLL ¢ BBIHBICHHBIM JehexTom

11 U I

Yroanenne 0b0Lémor pador TORP apMaTyph! N0 JaHHLIM JHATHOCTHICCKOTO 00Ce10BAHAS W
TEXHOJOTHUECKOT0 KOHTPOIS

12 . U'

I
1. [epeuent apMATYPRI 118 NMROBETEHNA PAIGOPKH H PERHIHH BHYTPEHHHX

MOJOCTEH B YIUIOTHHTEILHLIX NOBEPXHOCTEH 3ATBOPA B KOIHYECTBE He
Memee 2-X IIT. 0T KaAI0T0 THIIA 0 He HMEIINX JAMedannil mo 1anikivM
JHATHOCTHYECKOTO O0CASI0BAHNA H TEXHMIOIHYECKOT D KOHTPOJIA.

2, [Tepeqent apMaTypel, noglexamei odszareasnol pasdopkre 118
BEITNTHCHAA PEMOATA N0 TAHALIM AHATHOCTHYCCKOT0 00cICI0RAHANA |
TEXHOIOIMHECKOI0 KOHTPOJIN.

13 U

PH'}EUPKH H NPOBeIEHHE BHIYANLHOID H HHCTPYMEH TAILHOIO
KOHTPOIA ApMATYPLI, ﬂllpl!','léJlEllllﬂﬁ Mo JAHHBIN THATHOCTHYECKOT O
OOCALTOBAHNA H TEXHOJIOIMYMECKOLO HOHTPOIH

14 Ur 15

AHAIH3 PEIYALTATOB BHIYAIBHOIO H Koppextnpoeka
HHCTPYMENTAILAOI) KONTPOJIA B 9ACTH AHATHOCTHYECKHX
HKCHPOBAHKA 3AMEYAHNI napaMeTpoR 18

THHOBLIX KPHTEPHER
NpeIehHbIX
COCTORHIH

17

16
£CTh
1 l

Odopmienne pelnenns ob 0TKaze
pasbopKH 0CTANLHOI APMATYPEI |“.‘.I£'H THHHKAIMA ,'IE-EIJEK'I'[ml
ofCaeN0BAHHON IPYINIbI

19 U

IpoToKoa ACKAYEANA
ApMATYPhI HI BENOMOCTH
0iihéMoB pafor

Puc. 18.2. ANroouTM UCKMIOYEHUST abMaTvDbl 3 NNaHNDVEMbIX 06 bEMOB DEMOHTHbIX DaboT
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Ha noarotoButenbHoMm atane (GOpMUMPYEeTCA CTaHUMOHHbIA MepeyeHb apMaTtypbl Mo
NPVHAANEXHOCTW, BbIBOAMMOW B PEMOHT W Mo TEXHWYEecKkoe OCBUOETENbCTBOBAHME B
NPeACTOoALWMNIA NNaHoBO-NpeaynpeanTenbHbin peMoHT (1). [lanee paspabaTbiBatoTCa NepeyHn n
rpacoukn guarHocTnyeckoro obcrnenoBaHWsi C KOHTPOSIEM OCHOBHbIX (OYHKUMA apmaTtypbl —
cpabatbiBaHusA 1 repmeTudHocTm (2). MNMpu paspaboTke nepevHen yuntbiBaeTcs, YTo apMmatypa
NPOXOANT AnarHoctuyeckoe obcrnenoBaHme B criegytowmx cny4dasx (3):

- npu paboTte aHeprobnoka Ha MOLWHOCTU (cpabaTbiBaHME BO BPEMSI PEerriaMeHTHbIX
NCNbITAaHUIA N NepexonoB);

- Ha 9Tane octaHoBa (cpabaTbiBaHWe No rpadrKy OCTaHoBa 3Heprobrioka);

- nepep BbIBOOOM TEXHONOMMYECKUX CUCTEM B PEMOHT (LleneBoe AnarHocTMpoBaHue).

Ha aTane pguarHOCTMYECKOro COMPOBOXAEHUS Mpoueaypbl KOPPEKTUPOBKNM obbema
PEMOHTHbIX paboT onepauum ANarHoCTUPOBaHUSA BBOAATCS B yTBepXAaeMbln rpadpmk ocTaHoBa
6noka (4), NpoM3BOAUTCS HEMOCPEACTBEHHO AMarHocTMyeckoe obcnegoBaHne apmatypsbl (5) n
aHanuanpyTcsa pesynbTaTtbl AnarHoctudeckoro obecnegosaHusa (6). MNpu Hanuumm 3amevaHuin
POPMYNMPYIOTCS COOTBETCTBYHOLLME 3aKNIOYEHMSA O HapyLeHnn paboTocnocoBHOro COCTOAHUSA
(9) n npegnoxeHuns No o6bemMy pemMoHTa apmaTyphbl C BbisiBNEeHHbIMKU gedektamu (10).

Ha oaTane noarotoBkn OPMMPOBAHMA MNPOTOKONA WCKMKYEHUS MNpPOM3BOAUTCH
yTo4YHeHne 06bémoB pabot TOMP apmatypbl N0 gaHHBbIM AMarHOCTMYECKOro obcneaoBaHus m
TexHonorn4eckoro koHTpons (11). Mpu peweHnn Bonpoca 060CHOBaAHHOrO Bbibopa Tex eamHuL,
apMaTypbl KaXgoro Tuna, KOTOpbIM HeobxoaumMo HasHadeHue onepauui  pasbopku wu
Aedektaumm, ucnonb3dyeTcs paspaboTaHHass MeToauka CTaTUCTUYECKOro pacrno3HaBaHus
COCTOSIHUM MO pes3ynbTataM AuarHocTuyeckmx obcnegoBaHuii. CoCcTaBnslOTCA OBa NepeyHs
(12), oanH K3 KOTOpbIX - MepeyYeHb apmaTypbl ANA npoBedeHna pasbopku n peBu3vu
BHYTPEHHUX W YNNOTHUTENbHbLIX MOMOCTEN 3aTBoOpa B KONMMYECTBE HE MeHee OBYX LUTYK OT
Ka)goro Tuna u He MMELUMX 3aMeyvYaHui Mo AaHHbIM AMarHOCTU4Yeckoro obcnenoBaHus u
TEXHONOrM4YEeCKOro KOHTPOSS; BTOPOW - MepeyeHb apMaTypbl, noanexaiwen obsasatenbHoun
pasbopke AOns BbINOMHEHWS PEeMOHTa MO [aHHbIM ANarHOCTUYECKOro obGcrneaoBaHus u
TEXHONMOrM4YecKoro KoHTpons. B panbHenwem BbINOMAHSAETCS pa3bopka M npoBedeHve
BM3yanbHOIO U WHCTPYMEHTANbHOro KOHTpOns apmatypbl (13), onpegeneHHon no AaHHbIM
AnarHoctmdeckoro obcnefoBaHMs M TEXHOSNOMMYECKOro  KOHTPOMNsSi M aHanmaupyroTcs
pe3ynbTaTbl BU3yaribHOro U UHCTPYMEHTANbHOro KOHTPONSA MO BbiABNEHHbIM 3amedaHuam (14).

Ha nocnegHem atane npoBoanTCcA ohOpMIEHNE TEXHNYECKOTO PeLleHns CTaHLMOHHOTO
ypoBHA 06 OTKase OT pa3bopkm ocTanbHOM apmatypbl obcnegoBaHHow rpynnbl (17) n

NPOTOKOMa UCKMOYEHNsT apMaTypbl N3 Be4oMoCcT 06bemoB paboT (18).
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