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Abstract

Authors are studying the Actinide Recycle Fast Breeder Reactor (named ARFBR in
this paper) ,which contribute to the reduction of burdens to environments and to enhance
the capability to prevent the nuclear proliferation as the entire nuclear recycle system
(named Advanced Fuel Recycling FBR system (AFRFS) in this paper ) ,and also
investigating the ARTR for developing the ARFBR.

The investigation of the ARTR consists of the design study of the ARTR and R&Ds
of key technology existing in ARTR concept.

The conceptual design study of the ARTR is planed to be conducted for 2 years
from 1995 to 1996 as first stage . 1995's design study have been performed with drawing
over all plant concept with supposing various tests in reactor and usage of reactor.
Followings are distinctive feature of 1995's design study.

(1) Maximum reactor power is 400MWt with about 1.6m diameter irradiation
(burning ) cores ,which are designed to be operated up to 150GWd/t as average
burn up .Maximum core diameter is about 2.5m for low power nuclear
physics tests which are designed to be able to estimate characteristics of
large scale core by using the test results . '

(2) Mixed oxide (MOX) and Mixed nitride (MN) core is designed respectively
to be able to be used for static nuclear physics test ,for nuclear and thermal
transient test, and for full power irradiation or burning test. Each core is
designed to terminate ATWS events passively ,with using GEM for MOX core
and with using spectral adjustment for MN core.
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(3)

(4)

(5)

(6)

(M

Fuel assembly is employed ductless type whichis a promising candidate for
the ARFBR . Sizing of a fuel assembly is determined in basis on MOX fuel
design because MOX fuel pin length covers MN fuel pin which accommodates
lesser FP gases because of its lower temperature. Fuel assembly is managed to be
held by hydraulic force in case of freeing mechanical stopper by requirement of
testability. | |

Reactor assembly is designed based on so called Head Access Loop Type

Reactor .Main changes for the ARTR are as follows.

(a) Be able to change core configuration by employing the withdrawal upper
internal structure (UIS) and replaceable core support ( named Flow control
modules)

(b) Employ high stiff reactor cover to avoid restricting design by large
amount of penetrations for test instrumentation and test apparatuses.

(c) Use no maintenance fuel handling machine(FHM) during low power physics
test. '

Heat-transfer system is consists of 2 main cooling loops radiating by 4 air
coolers each with capability of natural circulation for decay heat removal

and 1 direct reactor auxiliary cooling system (DRACS) for 1 main

loop maintenance.

Fuel transport system is employed cask car system which use same rail of the
maintenance cask. Volume of the ex-vessel storage tank(EVST) is considered
whole core exchangeat the same time, number of storage assembly is estimated
120 ~ 300 (including non fuel assembly). Father, interim examination,
disassembling and reassembling cells for the irradiated fuel are planed to be
equipped in the fuel transport area.

Plant design is performed in basis on co-location with the ARTR and the
recycle test facility (named RTF in this paper),whichis supposed to develop
innovative recycling process and fuel fabrication method and also to research
irradiated fuel behavior in its hot cell .Thus, parts of radioactive waste
management , electric system and equipment maintenance system of both the
ARTR and the RTF are intended to be designed for common use each other .
Systems concerned with fuel treatment system of ordinary nuclear steam supply
system (NSSS) are eliminated in the ARTR , such as sodium removing

system ,fresh fuel inspection system and fresh fuels storage system, by reason
why such systems supposed to be settled in the RTF.

Plant layout is deigned concerningwith extending to have
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steam generators replaced 2 air color each loop in future

Study on in-reactor instrumentation for ARTR tests and on re-usability of control
rod drive mechanism in the withdrawal UIS have been performed so as to clarify key
technologies for the ARTR .

Authors points that effectiveness of the ARTR should be clarified by analyses of
test simulation and ARTR concept should be discussed more detail in conjunction
with the ARFBR design and also total AFRFS design through each design

* Plant EngineeringOffice, System E..gineering Division, O-arai Engineering Center

**  Nuclear Fuel Research Section, Advanced Technology Di vision , O-arai Engineering
Center
*** Nuclear Fuel Design Section , Technology Development C-ordination Division,

Tokai Works

**** Policy Planning Division , Head Office
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