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|. B NpeLI0OKEHHOM Noixoze ucce o

geiitpona. TIonyueno ceuenue wis wenonspu
yueTa B3aHMOJICHCTBHA BBLIETAIOWMX HYK/IOH

BAHA PEAKIHA IKCKIIO3HBHOIO JIEKTPOPACLIEILICHHS
30BaHHBIX YaCTHIl B HMITYJILCHOM NPHOIMOKEeHHH 6e3

OB B paMKax HEPEJATHBHCTCKOTO H PEJISTHBHCTCKOTO
noaxof10B. Pe3ynbTaTsl npoBeaeHHbix YMCJICHHBIX PACYETOB HAXONATCA B XOPOIIEM COMJIACHH C

KCTICPUMCHTOM B 060?" CITy9asX NPH MAJTbIX MMITy/IbCaX OT/IaYH BBUICTAIOLIErO AHTPOHA.

2. TlpoBeniennblii ¢ nmomowmio  HoBoro ANpa  pacdeT  HMHKJIIO3HBHOTO  CEYCHHS
EKTPOPACLICIVICHHA  NPH  OONbLIMX  nepeaHHbIX uMmnynscax  (JlabexperimentE-94-019)
oKaskIBACT CUJILHYIO 3aBHCHMOCTB OT aCHMTOTHYECKOTONOBE/ACHHS HMITYJILCHORO PaCIPeaeICHNS
HCTIONIL3YEMOH  MOAEIH HYKIIOH-HYKJIOHHBIX B3auMMOJICHCTBHMI, a Taloke OT BbibOpa MojaenM
hopM(paKkTOpPOB HYKIIOHOB, B HMITYJILCHOM NpUOIMKeHnn 6€3 yuera B3aHMOJIEHCTBHS B KOHEYHOM

COCTOAHMM YIaeTCA MONY4UTL XOpowIee COracue ¢ KCNEPHMEHTOM TPH HEGOIBIIHX HMITYJIbCax
OTAAY4 HEHUTPOHA.
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IMPROVEMENT OF NEUTRON-PHYSICAL CHARACTERISTICS OF FAST REACTOR
BY USING 2%*PB REFLECTOR

G.S. Nurbakova', G.G. Kulikov?, B.K. Kozhakhmet'

'Physico-Technical Faculty, al-Farabi Kazakh National University, Almaty, Kazakhstan
2National research nuclear university "MEPHI", Moscow, Russia

As a rule materials of small atomic weight (light and heavy water, graphite and so on) are used
a8 neutron moderators and reflectors. A new very heavy atomic weight moderator is proposed —
radiogenic lead consisting mainly of isotope 2**Pb. It is characterized by extremely small neutron
radiative capture cross-section (~0.5 mbarn for thermal neutrons, i.e. less than that for graphite and
deuterium) and highest albedo of thermal neutrons [1]. _ '

It is evaluated that the use of radiogenic lead makes it possible to slow down the chain fission
féaction on prompt neutrons in a fast reactor. This can improve safety of fast reactor

In this work the chain fission reaction slowed down by prolonging mean lifetime of prompt
Neutrons. The use thick (3-4 m) 2%8Pb reflector in fast reactors can considerably prolong mean lifetime
pf Prompt neutrons (on three orders of magnitude) that can substantially improve nuclear safety even
if positive reactivity above $1 is inserted into the reactor core;

Such a drastic extension of mean prompt neutron lifetime is caused by the following effect. Fast
Neutrons from the reactor core penctrated deeply into ***Pb reflector, multiple neutron-nucleus
Collisions slowed down these neutrons and they came back to the reactor core after an essential time
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208pp) [2]. Since these returning neutrons, ip

: of :
ctive albedo bout the slowed progression of chain

tion and effe
delay (due to small absorption trons. it can be spoken a

the terms of their origin, are prompt ncu

fission reaction on prompt neutrons. thick neutron reflector gives a new quality to

i o 1 icati ha
This means, in its turn, that application of suc e :
the reactor — the larger fraction of delayed neutrons and, as a consequence, slowing n of chain

fission reaction. . :
One else important circumstance consists in the following fact. The larger fraction of delayeqd

neutrons depends mainly on neutron leakage from the reactor cOre and, t:hu;, may bf chp{;@n as a
developer wills, while fraction of nuclei-emitters of delayed neutrons may ce bosen 0‘: ly :l‘“ nvery
stringent constraints. Evidently, generation rate of these “delayed” neutrons su stannlz_i y depends on
leakage rate of fast and resonance neutrons from the reactor core. That is why application of Ith:k
neutron reflector is a reasonable option not only for fast reactors but also for the reactors with
resonance and even thermal spectra, i.e. for the reactors with significant
neutrons from the reactor core. ]

Also studied affect of reflector with different isotope composition on fast reactor s neutron-
physical behavior. .

Obtained Dependencies of asymptotic power excursion period in the fast reactor with thick
reflector on the inserted positive reactivity

Thereby use thick 2**Pb reflector in fast reactors can improve safety of fast reactor.

leakage of fast and resonance
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ONPEAEJEHHE MACCOBOTI'O OIIEPATOPA A - U3OBAPbI B PAMKAX
KOBAPUAHTHOH MOJIEJIU KBAPKOB

I'.C. Hyp6akosa', XX.XX. Tionemucor?, H. Xa6u11', A. Kyaupim'

1
) KasHY um. anb-®apabu, Anmatel, Kazaxcran
OObeanHEeHHbIH MHCTHTYT AJICPHBIX HCcenoBauuii, [ly6ua, Poccus
]

IIpeacrasneHue 00 aIpoHax, Kak 0 CTPYKTYpax, COCTOAMINX W3 KBapKOB, ObLIO Mpe/10KeHo B
1964 ropy I'e;ui-Mannom [1] u He3aBucumO oT Hero llgeiirom [2,3] ’
: |

NpPeKpacHO OMNHUCHIBAIO SKCIEPHMEHTAIbHbIE  (aKThl
npejckazanus. OHaKo, BO3HUKIA TTPodIIeMa ¢ onucaHueM

U-KBapKOB, U {2-TMIEPOHA, COCTOALIETO U3 TPEX S-KBAPKOB, YTO 3alpelleHo 11

CaoiictBa A — 1300apsl MBI HCCIIEYEM B paMKax KOBapHMaHTHON Mo E;{HHHHOM A
OCHOBaHa Ha clejyioulei (usuyeckoil kapTune. [peanonaraercs, yro ;1 M KBapKoB, KOTOpaf
KBapKOB, B3aMMOACHCTBYIOT MeX1y Co00H ¢ nmoMompio o6Mena B’HPTYan:,l}I:OHH’ COCTOS[I.[IPI&TH':
(akT, 4TO AAPOHBI ABAAIOTCA CBAZAHHBIMH COCTOSHMAMH KBapKOB, yYHTBLIB b e
Ha3bIBAEMOI0 YCJIOBHA CBA3aHHOCTH, NPEATOKEHHOTO Baﬁuﬁepr(m’[ 4 C a;eT CA C MOMOILBIO TaK

BBeznem B paccMOTpeHHE LIBETHOI KBAPKOBBIH TOK A-u306apsel, koto 'aMOM [5].

; PbId HMEET BH /L

. HanHoe npencrasnenue
;[ TTO3BOJIAJIO  fenaTh  JOCTOBEPHBIE
++-1300ape1, koTOpas cocTouT K3 TPEX

Ja(@) = €M% (2))u (23) Oy, 0% (1)
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