FOCYRAPCTBEHHDBMH CTAHAOAPT
COKW3IA CCP

PEAKTOPbBI SAQEPHbIE SHEPTETUYECKUE
KOPMYCHbLIE C BOAOW

noa OABNEHUEM

OBIUME TPEBOBAHNUYA K CUCTEME
BHYTPUPEAKTOPHOIO KOHTPON4

FOCT 26635-85

M3paume odmumanbHoe

Liena 3 won.

FTOCYRAPCTBEHHbIM KOMMTET CCCP NO CTAHBAPTAM
MOCKBa



S —
PEAKTOPb!I SAEPHBIE SHEPTETMUECKME
KOPMNYCHBLIE C BOAOHW NOA AABNEHMEM

O6wme TpeboBaHMa K cucTeMe rOCT

BHYTPHUPEAKTOPHOTO KOWTPORS

Nuclear power vessel-encapsulated pressurized-water
reactors. General requirements for in-core reactor 2 6 6 3 5 - 8 5

monitoring system

OKII 69 3111

Aocranoenennem lFocypapcreentoro komurera CCCP no craHfapram or 25 okrabps
1985 r. N2 3430 cpok BBepeHMR YCTaHOBNEH 01.01.87
c 01.01.

Hecobniogenne crangapra npecnejyercs no 3aKoHy

1. Hacrosmuii craHaaprt pacnpocTpaHsercsd Ha LITaTHBIE CHC-
TeMbl BHyTpupeakTopHoro kKoHTposasi (BPK) sagzepHelx sHepreruye-
CKHX KOPIYCHEIX DEaKTOPOB C BOJAOH TOL JAaBjeHHeM: aTOMHBIX
snexTpoctanuuit (AJC) ¥ aTOMHHX TemnosiekTpouentpateit (ATIIL)
H ycTaHaB/jiMBaeT ofliye TpeGoBaHus K cucreMaMm BPK.

TepMuHH, NpHMeHsieMBle B CcTaHJapTe, H HX MNOSICHEHHS HPH-
BeJeHBl B CIPABOYHOM IPHJIOKEHHH.

2, Cucrema BPK posxHa BBINONHATD CJAELYIOIIHE OCHOBHBIE
3a/auH:

BolZauy HH(pOPMAauHH 00 OCHOBHBIX NMapaMeTpax akKTHBHOH 30HHI
H TEeNJIOHOCHTEJIH;

BeIAA4y peKOMeHJalHi (B BHAe TeKCTa WJIH YCJAOBHOH CHrHaJ/H3a-
HHH Ha [OHCIUIee) O HeoOXOAMMOCTH BO3AeHCTBHSA HAa OPraHH pPeryJu-
pPOBaHHS NapaMeTPOB AKTHBHOW 30HH H TEMJIOHOCHTEJ;

Beigauy curHanoB B ACY TII sueproGsoka AC u cucreMy ynpas-
aenusi v 3amuthl (CY3)*.

3. Cucrema BPK B cooTBercTBHH C 3ajadyami A0JXHA oO0ecHeyH-
BaTh BLINOJHEeHUE (PYyHKHUH H3IMEpeHUd, oGpaOOTKH pPerucTpauug "
NpeaCTaBJeHUs AaHHEIX, B TOM YHCJIE:

Hu3MepeHHe, oToOpaKeHHe 10 BBI30BY H pPeruHcTpalUi0 3HA4eHHH
HEeATPOHHO-(PH3HUECKHX M  TEIJIOTHAPABJAHYECKHMX IapaMeTpoB H
nokasaresiel COCTOSIHHS AKTHUBHOH 30HBL! M TEIJIOHOCHUTENA;

* He pacnpocrpansercs Ha cHcreMnl BPK ocBoewHbie HApOH3BOACTBOM [0
BBEeJCHHS HACTOAIEro CTapiapra.

M3ganne ogmumansHoe | Nepeneuarka BocnpeLuieHa
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oOHapy:KeHHe, oToOpaxKeHHe II0 BBHI30BY, PErHCTPAlMI0O H onepa-
THBHYIO CHIHAJIH3ALIHI0 OTKJIOHEHHH - TEXHOJIOTHYECKHX I[1apaMeTpoB
H TokaszaTesedl COocTOoAHHS O0O00pyAOBaHHsl CHCTEMBbI TOIJIOOTBOAA OT
3a/aHHBIX TIPeJeoB;

BLIZauy HHGOpManuu o cpabaThiBaHHK OJIOKHPOBOK M 3alLHT,

BblJauy HH(pOpMailHu O pe3y/ibTaTaXx MaTeMaTHYeCKHX M Joruye-
CKMX oOnepalil, BHIOJHAEMBIX KOMIJIEKCOM TeXHHYECKHX CpeiCTB
CHCTEMBbl Ha IIYJAbT OllepaTopa, a TakXKe B BbIUHCJAHTE/bHBIE CPEeACTBA
sHeprobaoka aromnoi cranuuud (AC);

BBe/JEHHE TMONPaBOK B MOKa3aHHsl [MEePBHYHBIX H3MEpPHTEJbHBIX
npeo6Gpasopareell ¥ OTOPAKOBKY 3aBelOMO HeJOCTOBEPHBIX MOKa3a-
HHK;

pacuer JHHeHHO# MomHOCTH TemloBsgensomux c6opok (TBC) B
MecTaxX paclHoJiOXKeHHs BHYTPH3OHHBIX JE€TeKTOPOB;

pacuer rtemmoBodt MouHoctn TBC, coaepkamlHx H3MepuTeJbHbIE
KaHaJbl;

pacuer TemaoBoit MouHocTH TBC, He uMeWHX H3MepHTEJbHBIX
KaHaJOB;

pacueT cpeiHeH MO AaKTHBHOH 30HE JHHEHHOH MOUIHOCTH TBC n
Ko3(ppHilHeHTOB 00beMHOH HEPaBHOMEPHOCTH 3HEProBbIAEJCHUS,

pacueT cpeiHell 1o aKkTHBHOH 30oHe MomHocTH TBC U K03d-
QUIHEHTOB HepaBHOMepHOCTH MowHocTH TBC;

pacyeT TeNJIOBOH MOIIHOCTH $/IeDHOr0 peakTopa IO IOK4a3aHHAM
HE3aBHCHMBIX IPYNI H3MEPHTEJNbHHIX npeobpasoBaTesieil M Haubo-
Jee BEepOSTHOTO 3HAUEHHS €ro MOUIHOCTH;

pacueT MHMHMMaJbHOro 3amaca A0 KpH3Hca TelnjiooO6MeHa, 3amaca
J0 KPHUTHYECKOH TelJOoBOH MOIIHOCTH siIepPHOr0 PeaKTopa;

pacyeT BHII'OPAHHUA sII€PHOTO TOILIHBA,

pacuer ofulel 3HeproBbIPabOTKH sANEPHOrO peaxkTopa OT Hayajla
SKCIIyaTalHHA NepBOH TONJIMBHOM 3arpysKH H IOCJe OYEePEJHOH nepe-
TPY3KH $IIEPHOTO TOIJIHBA;

aHaJH3 cpabGaTHBaHHH npeaynpelnTeJbHOl M  aBapHiHOH
CUrHaJIH3aluH;

JNHArdHOCTHKY I[pouecca 3KCIJayaTallHd aKTHBHOH 30HB H COCTOA-
HHSE OGOPYAOBAaHMS CHCTEMBI TeIlIOOTBOAA OT sIEePHOTO peaxkTopa;

IPOTHO3HPOBAHHE PEXUMOB 3KCILIyaTalHH aKTHBHOH 30HB H
COCTOSIHHSI 060PYAOBaHHS CHCTEMBI TeMJIOOTBOJAZ OT SAEPHOrO peak-
TOpA&;

MOArOTOBKY HH(pOpPMauyH W BHIOJHEHHE TPOLEAyD obMeHa
HHGOpMAalHeli ¢ aBTOMATH3HPOBAHHOH CHCTEMBbl YNpPaBJCHHA TEXHO-
nornueckuM npoueccom (ACY TI1) sHepro6.oKa AC;

onpefieleHHe PALHOHAMLHOrO peXHMa JIKCIJIyaTaluu AACPHOTO
peakTopa;

BbIZAYy pEKOMeHJalluil TMO YNPaBJIEHHIO TPOLECCOM  3KCnayara-
HHH sJePHOTO peaKTopa;



BbLAAYy NPeNyNnpeAHTEJbHOTO CHTHaJa O CHHXKEHUH

MHHHMAaJb-

HOrO 3amnaca J0 KpH3HCa TeNJooOMeHa HHXKE YCTaBKH;
BbIAAYY PEKOMEHAAUHH O HeoOXOLHMOCTH
momnoctH TBC ¢ ykasandem ee koopiuHaT W HoMepa yuactka TBC,
HaHOoJiee OJM3KOI'0 K KPH3HCY TemnoobMeHa:
BblAauy TNpeLyHpPeIUTe/IbHOH CHTHAJH3alHH H DPEeKOMEHJalHd B

ciayyae HeOOXOAHMMOCTH

peakropa.

CHHUXKEHHA oO1ei

CHHXEeHHH

MOIIIHOCTH

JOKaNbLHOH

SIAEPHOTO

4. Cucrema BPK nos:xkHa 6bITh obecneueHa KOMIIJIEKCOM TEeXHHuE-
CKHX CPeJACTB, YKa3aHHHIX B Tadu. l.

Tabauuma |

Hamiregcsande TeXHHUECKHX
CpeliCTB

Pasmemenue

IMoacuenne

H3mepuTtenbuble  KaHa-

gt crcrteMbl BPK

TepMoasiexkTpuueckue
apeodpaszosarenn  (T3I)

Tepmonpeo6pa3zosare-
7y COIPOTHBJEHHS

Kabeau JuHuE CBA3M

Annapatypa BPK

TexHuueckHe cpeiactsa
I8 HaaaAkKH H [POBEPKH
paGortocnocobHocTH  npu
IKCIIIyaTaUHH  TEXHHYEC-
KHX CpeJCTB,
B cucteMy BPK

B akTuBHOIl
HeH W B HIaxTe
peakTopa

Ha sumixone TBC, B kawme-
pe cMelledHs, B TOpPAYHX H
XOJIOAHBIX YyuacTkax Tpyb6o-
IPOBOJOB NEpPBOTO KOHTYpa

B ropsiunx
yuacTkax TpyOONpPOBOAOR
MepBOTO KOHTYpa, B Kopob-
KaX KOMIICHCAUUH TeMIepa-
TYPH XO0JoAHEX chaes TIII

B akTuBHOH  30He, HaX
HeH, B lIaxTe H B JIOKAJH-
3YIOIHX IOMelleHHsX slep-
HOrO PeakTopa, B NPOH3BOA-
CTBEHHHIX HOMELEHHAX 30HbI
cBOOOAHOrO pexHMa

B npoH3BOIACTBEHHBIX NOMe-
UIEHHAX 30HH  CBOGOAHOrO
pexHMa

30He,  Haj
171 PHOr O

To xe

BXOJASAINHX |

H XOJOJHHIX |

]

o TFOCT 24789—81

ITo TOCT 2384779
H B COOTBETCTBHH C Tpe-
6osaunuem . 20

ITo TOCT o665]1—84 u
B COOTBETCTBHH C Tpe-
6oBauusiMd 1. 20

Tunw kabegelt BLIOH-
palwT B 33aBHCHMOCTH OT
HX Ha3HayYeHHd TO CO-
rJ1aCOBAHUIO MeXay
3aKa34HKOM H pa3paboTuu-
koM cHcrembt BPK

ITo TOCT 26344 .0—84

[lo TOCT 26344.0—84

0. Cucrema BPK MoKer HCIOOb30BaThb CBOH H OGILIHe, BXOASIIHE

B coctaB ACY TII snepro6ioka AC, BRIUHCAHUTENbHBIE PeCypPChl, CPejl-
CTBA DErHCTPalHd M OTOOpaxeHHss HHPopMauud, obiiHe C APYTUMH
noacucremamu ACY TII snepro6aoka AC. PersiaMeHT HCHOJB30BaHHS
TeXHHYECKHUX CPeICTB Jd0JXKeH ObiTb NpeayCMOTPEH B hOHCprK-
TOPCKOH AOKyMeHTauuH pa3pabotuuka chcreMbl BPK.

2*



6. Cucremy BPK crnenyer paspabaTeiBaTh U H3TOTOBJSTH B COOT-
BETCTBHH C TPeGOBAHHSIMH HACTOSLEEro CTaHAapra H 10 pabounm
yepTexkaM, YTBEPIKAEHHEIM B YCTAHOBJEHHOM NOpPSAMKE.

7. Cucrema BPK posxHa obecneuHBarTh:

no GHICTPOACHCTBHIO U  METPOJOTHYECKHM  XapakTepPHCTHKAM
IPOEKTHRIE PEeXHUMBl 3KCIJIyaTallHH S€PHOr0o PEaKTopa;

COBMECTHMOCTb TEXHHUECKHX CpPEeACTB C TeXHOJOrH4eckKHM o000-
pPYyJLOBaHHEM SLEpPHOTO PEaKTopa;

Heo6X0AHMYI0 HHGOPMALHOHHYIO H IIPOrPaMMHYI0 COBMECTHMOCTb
¢ apyrumu noacucremamu ACY TIT sHepro6moka AC;

KOHTPOJIb HEHATPOHHO-(H3HYECKHX IapaMeTPOB AKTHBHOH 30HBI B
AMana3oHe MOILHOCTH sigepHoro peaktopa 10—120% BoMuHanbHOH
H TEIJIOTHAPABJHYECKHX MapaMeTPOB TEMNJIOHOCHTeJHd B JAWamnasoHe
moinHocTH 0—120% HOMHUHAABLHOI.

8. Texuuueckue cpeinctBa cucreMsl BPK noaxuewel O6HTBL CO-
INTACOBAHHEIMM 1O (YHKIHOHAJBHBEIM IIpH3HaKaM, IO KJjaccy ToY-
HOCTH H IO IOKAa3aTeJsiM HaJeXHOCTH C TeXHHYEeCKHMMH CpeACTBaMH
ACY TII suepro6aoxa AC.

9. B cocrap cuHcTtembl BPK 10/4XKHO BXOIHTH MaTeMaTHUeCKoe
W IpOrpaMMHOe obecreueHHe IJsi BBIIOJHEHMs TpeGoBaHui 1. 3,
repefayd HHGOPMAIHH B YIPABJISIOLIYIO BBHIYHCIHTEJNbHYIO CHCTEMY
sHepro6aoka AC, omnpeneseHHs METPOJOTHYECKMX XapaKTEPHCTHK
CHCTEMH M JIHATHOCTHKH COCTOSSHHS TEeXHHMYECKHX CPeICTB CHCTEMHI
B IHeJ9X BHIABJEHHS 2J€MEHTOB, MNOJLJMeXalluX 3aMeHe B INePHOA
9KCIJyaTalluy.

10. Tnsa merpoaornyeckoro obecneuenus cucreMsl BPK B TexHHue-
CKOH JOKYMEHTAIHH pa3paboTyHKa JOJXKHBI COAEPKAThCH:

METOAMKH aTTecTalliy H NMoBepKH anmapatypsl BPK;

METOAHKH AaTTeCTalHH NEPBHYHBIX M3MEpPUTEJbHBIX Ipeobpa3oBa-
TeJen;

COCTaB NPELU3HOHHOH NMOBEPOYHOH amnaparyphl;

aJTOPHTMBI NPOBEPKH (PYHKHHMOHHDPOBAHHS M pacyeTa IOTPEIIHOCTH
H3MEpEeHHH; ‘

YKa3aHUS O MEPUOAUYHOCTH ITOBEPKH.

1:1. Merposoruueckoe obecneuenue cucreMbl BPK npu paspaborke,
M3TOTOBJEeHMH W 3Kcmayatauun—uno TOCT 8.009—84, TOCT
8.010—72, TOCT 8.326—78 u.I'OCT 8.437—381.

12. Hapa6oTka Ha OTKa3 M BpeMs BoccTaHoBaeHHs cHcTeMbl BPK

no GpyHKUHAM yKa3zaHul B TabJa. 2.
Tab6banuma 2

: Hapa6oTKa Ha OTKa3, 4, |BpeMs BocCTamoOB.E-
PyRKnHs He MeHee HHH, 4, He Gogee

YnpaBieHue W JOKa/JbHas  3allHTa
AKTHBHOH 30HH 4.10¢ 1




T

1 povdamenue ravi. <

o HapaGoTka Ha 0TKa3, 4, | BpeMs BoCCTaHOBIE-

YHKIHA He MeHee HH#, 4, He Sogee
Curraausauus 2-104 _ 2
HsmepeHne, HHAHKAIHS H Perucrpa-

HA 1-10¢ 4
Briuncsnienns, He CcBA3aHHBIE ¢ MpEAH-

IYWHMY GYHKIHSIMHA 1250 8

13. Cpok cayx6el cucteMbl BPK — He MeHee 30 ner npu ycaoBuu
3aMeHbl OTKa3aBLIHX HJH BHPabOTaBIIHUX pecypC TEXHHUECKHX CPEJICTB
cucteMbl. HoMeHkJaTypa © 3HaueHHs NoKa3aTededl HaNeXHOCTH
TeXHHYECKHX cpelcTB cHcTeMbl BPK nonXHH OBTH  COrJIacOBaHBI
MEXIy pa3pabOTUMKOM H 33Ka3YHMKOM TeXHHUYECKHX CPEIACTB H VCTa-
HOBJEeHBl B COOTBeTCTBHH ¢ TpeboBaHuaMu ['OCT 25804.2—83.

14. TpeGoBaHHsi MmO CTOHKOCTH, HPOYHOCTH H YCTOHYUHBOCTH K
BHEUIHHM BO3AEHCTBYIOHIUM (aKTopaM TeXHHUECKHX CPeNCTB CHC-
TeMbl BPK f0/KHBL GBHITH yCTAaHOBJEHHI MO COIMVIACOBAHHIO MEXKAY
paspaboTYHKOM H 3aKa3YMKOM TeXHHYECKHX CPeJCTB B COOTBETCTBHH C
TpeboBanusmMu 'OCT 25804.3—83.

15. MeTOoZbl OLEHKH COOTBETCTBHS TpPeGOBAHHAM IO CTOMKOCTH,
POYHOCTH H YCTOHUMBOCTU K BHEIIHHM BO3JeHCTBYIOMIUM (pakTopam
TeXHHYECKHX cpedcTB cHcTeMbl BPK —mo I'OCT 256804.7—83.

16. O6mue KOHCTPYKTHBHO-TEXHMUECKHMe TpeGoBatHs K TeXHHYe-
ckuM cpeactBaM cucteMsl BPK —no TOCT 25804.4—83 wu I'OCT
26344.0—84.

17. MeTolbl OLSHKH COOTBETCTBHA OGLINM KOHCTPYKTHBHO-TEXHHUYE-
CKHM TpeOOBaHUAM TeXHHYeCKHX cpeAcTB cictreM BPK —mno TOCT
25804.8—83.

18. O6mre npaBujia NPOBEIEHHS HCILITAHHA M NPHEMKH OIHIT-
HBIX 00pasuoB M CepHHHBIX TeXHHUECKHX CpelAcTB cHcTeMH BPK —
no 'OCT 25804.5—83.

19. MeToasl OLEHKH COOTBETCTBHS TPeGOBAHHAM MO HaAeKHOCTH
TeXHHYECKHX cpelcTB cucteMbl BPK —mno 'OCT 25804.6—83.

20. OcHOBHasi NMpHBeEHHAsI HOTPELIHOCTb H3MEPEHHS NapaMeTpPOB
He JOJIKHA NpeBHIIaTh 3HaYeHHH, yKa3aHHHIX B Ta6Ja, 3 (npH A0BepH-

TeJbHOH BepositHocTH 0,95).
Tabaunma 3

‘HauMeHnoBaHHE IapaMeTpa IMorpetHOCTD MpuMegaHue

Tok nerexTopoB npsmoit 3apaaky, % +0,5

Temneparypa remnosocureas, °C,B
MeCTax pasMelleHHA:

TEPMOIJIEKTPHYECKHX  IIpeoGpasoBa- +1,0 C HHAHBAAY2JILHOM
TeJen, . KaJaHOpOBKOH




IIpodoarncenue raba. 3

HauMenoraumne napaMerpa IMorpemnocrs IMpuveyanne -
TepMonpecOpasoBaresied  COMPOTHB- +0,3 To xe
JIEHHS,
HopMHpoBaHHBIE CHIHAJAbl  H3MEpH- +0,25 —
TeJIbHLIX - IIpeobpasosarened, Y

21. TlorpewHocTH oOnpejeJeHdss TeIVIOBOX MOWHOCTH H KO3(-
¢ulieHTa HePaBHOMEPHOCTH 3HeProBblAEJeHHS IO 00beMy aKTUBHOH
30HH (IpH AOBepHTENbHOH BepoATHOCTH 0,95) He HO/KHBI NpeBHINATh
COOTBETCTBEHHO +2 u I+5 %.

22. Ilepeyenb (QyHKUHI, TpeOOBAHHA K TOUYHOCTH BBbIYHCJCHHI],
06beM H CJIOXKHOCTb BBHINOJHSEMBIX 3aJ4a4 JOJKHB OBITb YCTAHOBJ/ICHDI
B TeXHHYECKOM 3aJaHHKH Ha pa3paboTky cuctembl BPK.

23. Cucrema BPK nonxna coorsercrBoBaTh TpeboBaHHaM «QOO0IuX
MOJIOXKeHHH obecniedeHHsi 06e30HACHOCTH ATOMHBIX CTAHLHH MpH
IPOEKTHPOBAHHH,  COOpYXKeHHd H  3kcmiayatauuu» (OI1b—82),
YTBEDKAEHHBIX ['OCKOMHUTETOM 1O HCIOJb30BAHHIO aTOMHOH 3Hep-
run CCCP, Munsnepro CCCP, Munsgpasom CCCP, Tocroprex-
Haazopom CCCP, «CaHuTapHbelX npaBu/  NPOEKTUPOBAHMUA H
SKCIJIyaTalHH aToMHHX 3jekTpoctanuuit CII ADC—79» u «OcHos-
HBIX CAHHTApPHLIX MpaBua paboThl ¢ pPaJHOAKTHBHLIMH BeLIeCTBAMH
H JIPYTHMH HCTOUHMKAMH HOHH3HpPYIOIHKX H3ayueHHi» (OCI1—72/80)»,
yrBepxkAeHHbIXx MunsgpaBom CCCP, «IlpaBun TexHHYeCKOH 3KcCIJy-
aTallMd 3JeKTPOYCTAHOBOK nortpebutreneli» H «lIpaBua TeXHHKH
6e30MacHOCTH NpH 3KCIVIyaTalHH 3JeKTPOYCTAHOBOK NOTpebuTese»,
yTBep:xkAeHHbIX T'ocanepronanzopom CCCP, «lIlpaBun  sjgepHoH
6e301aCHOCTH aTOMHBIX 3nekTpocTaHuuil (ITBH—04—74), yTBepxieH-
Hblx I'ocatomragzopom CCCP.
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HapaGoTka Ha oTka3
Bpems BoccTaHOBJIeHHS
Pecypce

Cpok cayx6ul

Ilo TOCT 19431—84

Kommieke, Bkaouawmolni siAepHHA peakTop,
naporenepaTtop (o),  TypOorenepaTop (M) H
obGecrneynBamie  HXx paboTy  CHCTEMHI,
BCIOMOTaTe/JIbHEE  YCTPOHCTBA H COOTBETCT-
BYIOIIHEe IIOMeIleHHS

[To TOCT 23082—78

ITo TOCT 23082—78

ITo TOCT 23082—78

[To TOCT 23082—78
[Io TOCT 24.003—84

ITo TOCT 21933—76
fTo TOCT 23082—78

Gyrkuus cicremMbl BPK, cBs3aHHas ¢ BH-
Aayed MHPOPMALHOHHHX H  YNPaBJAIOLIHX
CHFHAJOB A/ NpeJOTBpPAllleHHs KpPH3HCa
TenJjoo6MeHa B aKTHBHOH 30He

SIBneHHe  pesKkoro YXYAIUEeHRBS
o6MeHa MEXAY IIOBEPXHOCTHIO
TEIIJIOHOCHTEIeM  TI0 CPAaBHEHHIO
CMOTPEHHBIM MO NPOEKTY

Ilo I'OCT 27.002—83

ITo TOCT 27.002—83

Ilo TOCT 27.002—83

[lo TOCT 27.002—83

ITo TOCT 27.002—83

TenJ10-
TB3JIa H
c mnpeay-
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