JNC TY9400 2001-015

HRIFFER S &
SERRIAR R IBAT DI OHORHERT 1 B9 5 WF %
(SFBE 12 5F)

200143 H

TR 4 & LB
(B4) B 2T



AEROSHEFE-HEET - #E - GRTEEE. TRECBSHHEHDEIZI N,

T319—1184 YR IS AR ER B AT AT A 4 i 49
KRB 1 7 LB RS
FEiNREAT SilmAa8

Inquiries about copyright and reproduction should be addressed to
Technical Cooperation Section.
Technology Management Division.
Japan Nuclear Cycle Development Institute

4-49 Muramatsu, tokai-mura, Naka-gun, Ibaraki 319-1184, Japan

@ KEBRELT 1 7 )L BR SRS (Japan Nuclear Cycle Development Institute)
(85) L/ RFZEAT (Central Research Institute of Electric Power Industry)
2001 "




JNC TY9400 2001-015
2 0 0 1 £ 3 H

KPR G E
SR O I LR R RN BT BB

(ERk 12 ££EE)
(Bf) |HHRRHFEFR  AKBE—. BEER, #HE #
GERE - HZRXUYr7 TP M)
e 7 )VERRE Mg Bk BT, KBBRE. i E
(A7 LEWBRE)

BB T 2 VBRI S EREEENHRATERL TS [FBR A )
E LIS RERZ T, $ko FBR ERLICETT. BHE %7 FBR &
AT LT HHT 572010, {505 ORLHBREIOM,. &8 R & OHEIRE
VA TN DOWTHEBRNET D ZLRoTna, TO—8BEL T, £WH
RCRERFEY SAZEE L -&ERE FBR OFLEEFRIIERE B X URE
REMFMZET Y, ERTEREEZHOMITIE DI, MMOBEBEE
OHBFEEITO CEZ2ERNELTNS,
(1) SR R4
AT =AUy bR 72X MERIZ L 5BFEOR L2 - - KEE
REERBREHFG (1,600MWe . 150GWd/t) ORKBURIREETN. T
DIF DRI DWTH TORZH SN I L, '
cEFEOBHEFLCE - T BIHBRBHEOTIZE#E LY 30 £2 TRIZES
AFAEREBRNERTE S, £inF MY ARA REGER 8- 10812 E (JcP
DBEERRICBT 2 RERG L OB RHERBMELT) WWRED., BhR
BHEL ERSEOREWIERTE S, |
- BAMFEREFLORRITIERT RESEL s$EEICRKRTED Z&n b,
FOBEESISH L THARRBPEREINS, EELI IV NZULERE
ABART S0, SHEREIERMET 5.
(2) BABHE SR
KEBSBEIFOLICBWTERRREED 2006WAt ITEL, BENSENEDBL
WEEBZ NSRBI EROREMTMETV., BTOREZHERELZ. :
- BB ORR, B4 RN S B RTFAICHE L BE I b REER T
ETOV—THABZEBIET A Z ENFETHY, BEEGER ORISR

FEEIT, BRI 2OV S B BHPRHERMOKFRAEIC L DERL I-RR
Tho,



JNC TY9400 2001-015

IND, -

- RERIZE, ERREREFC MBREEERRESBEETNEER PEIVF
5, LU, BEFORKE. REAIBEZZIPNTHAITN 2 EBERAD
HEEBRREBORGERM THBRHEBENSBEEREUICE LA B8 T/ E
WZ ERpholz. G, BEROBEERROE LD SITRBRAEME
PDEIZWEERD,

i



JNC TY9400 2001-015
March,2 0 0 1

A Design Study on the FBR Metal Fuel and Cores

Central Research Institute of Electric Power Industry
Hirokazu Ohta, Takanari Ogata and Takeshi Yokoo
Japan Nuclear Cycle Development Institute
Tetsuo Ikegami, Hideyuki Hayasi, Tomoyasu Mizuno

and Megumi Yamadate . |

Abstract

A feasibility study for FBR and related fuel cycle has been conducted in
collaboration between Japan Nuclear Cycle Development Institute (JNC)
and Electric Power Industry, where potentialities on a variety of fuel cycle
concepts are evaluated in order to determine the suitable systems in the

future commercial FBRs and related fuel cycle.
The purpose of the present study is to show quantitatively the
performance of commercial metal fuel FBRs. This report summarizes the
- results of core neutronic and thermal-hydraulic analyses and fuel integrity

evaluations for metal fuel FBRs.
(1) Core characteristics
Neutronic and thermal-hydraulic design studies are performed on
1,600MWe-class metal fuel cores that can attain a high burnup of 150GWd/t.
The results show that the metal fuel core can achieve a compound system
doubling time (CSDT) of less than 30 years by a conventional homogeneous
layout with reasonable axial blanket loading, whereas such a short CSDT is
not realistic for the same scale oxide fuel cores. The sodium void reactivity of
the metal fuel homogeneous core satisfies the safety criterion (<8-10%) to
avold prompt criticality in the core disruptive accidents. A radial
heterogeneous core design improves safety parameters; the sodium void
reactivity for driver region is decreased to about 5$. Higher plutonium
enrichment required for the heterogeneous core increases a CSDT.
(2) Fuel integrity

The cladding integrity is evaluated for the hottest fuel element of which
maximum burnup is about 200GWd/t in the metal fuel homogeneous core. As

This work is a joint study between Japan Nuclear Cycle Development Institute (JNC) and
Central Research Institute of Electric Power Industry (CRIEPI).
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a result, the cladding is kept intact during normal reactor operation even if
the conservative assumptions are made for the various uncertainties. In the
transient conditions, a liquid phase may be formed at the fuel-cladding
interface, which leads to the cla&ding wastage. However, the present
analysis shows that this liquid phase formation has insignificant influence
on the cladding integrity during the design basis events. This suggests that
any protection measures against a liquid phase formation may mnot be
required to maintain the cladding integrity in off-normal conditions. -
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