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The total electric
power installed
in Brazil, is 69
GW(300 TWh),
being - 2%
Nuclear. During
2001 Brazil had
an Energy
Crises, and
Nuclear gave a
big contribution
to minimize it,
mainly in the
south east
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INTRODUCTON
Fast Reactors and ADS

Research

•R&D activities in Brazil start in the 60 at IEN in cooperation with TECHNHCATOME .In 1972 a small(100 kW) Sodium
was constructed(AGIIINA)
•.At IPEN Research on GCFBR in Cooperation with GA were conducted .A He Loop was constructed and a Critical Assembly
(ZPR) Split Table was dcsigncd-Th Fuel Motivation^ 972-1975)
•At IEN an agreement with ANSALDO-NIRA results in an acquisition of a Na Loop forTernial hydraulicsStudies was made
However it was never assembled (1981)
•In 1979 at IEAv a Research group was formed .A concept of a Binary Breeder Reactor using two cycles Th and U in Reactor
Core(ISIIIGURO-1984)
•During the 90'a National Program(IPEN,IEN,ITA,IPT) to conduct R&D(pyroprocess, ,U-Zr Metallic Fuel ,HT-9 ,
ElectromagneticPump ,and a conceptual Design of a Experimental Reactor(60/20 MWth/Mwe)) was proposed
(NASC1MENTO,1994) .However this program was closed in 1999 .
•Nowdays only academic research are being conducted at IPEN and they will be described in this meeting .Basically they are :
l.An Integral Lead Reactor Concept for DevelopingCountries
2. Alternative Concept for a Fast Energy Amplifier Accelerator Driven Reactor
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Adimir dosSanlos and Jamil A. fSasciinento
ABSTRACT

An Integral Lead Reactor (ILR) concept is proposed for the 4th,
generation reactor to be used in the future. The ILR is loaded!
with metallic fuel and cooled by lead. It was evaluated in the
300-1500 MWe power range with the Japanese Fast Set 2 cross
sections library. This set was tested against several fast
benchmarks and the criticality uncertainty was found to be 0.51
% Ak. The reactor is started with U-Zr and changes to the U-1

TRU-Zr-RE fuel in a stepwise way. In the equilibrium cycle, the
burnup reactivity is less than pcff for a core of the order of 300
MWe, pin diameter of 10.4 mm and a pin-pitch to diameter
ratio of 1.308. The lead void reactivity is negative for reactor!
power less than 750 MWe. There is a need to improve the
nuclear data for the major actinides.

Note: Presented at Nuclear Data Conference held at Tsukuba, Japan, 2001. Also
accepted for publication at Journal of Nuclear Science and Technology
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•Core Height=100
cm

•Structural
Material HT-9

•Inlet T.=420C

•Outlet T= 540 C

•q'= 200 W/cm
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(b) 900 MWc
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(c) 1500 MWc

Power (MWc)

Inner core
Outer core
Control
Blanket
"Neutron shield
Gamma shield

iVn

SI

<

lUll I*!.!1!.
iViliir i".

l- ' lH.-!

S-nu't.:ro
.'Lii'imt

ii'inj

•\i |iVI • •

1
l/ntS

1?JI

:ai
•i I'JI

?. |I»-.VJ2 . ^ H 7 |

UP 1 .-l1"'̂
?.N.l 1 \ i
IK.?. |li,!S

.V.7 .̂ 7.';

300

66
60
13
48
114
66

900
// Assemblies

204
180
25
78
174
96

1500

342
288
43
96

210
114



men , ' -Ml ' ' I , ) I I ' I ' • !

The ILR start
with U-Zr. and
changed to U-
TRU-Zr-RE. The
URRUis 100
MWd/kg, and the
core reloading
was performed in
three batches.
The burn-up
reactivity is:
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The Calculation
strategy is based on
interactive of
EXPANDA, CITATION
and ORIGEN. Two
enrichments, in-out, were
adjusted to flat power
distribution, using the
criteria that the reactor
must be critical at EOC.
Then the core was
burned using cross
section obtained at the
BOL and the chains
shows in Fig. 3 .
ORIGEN performs the
approach to the
equilibrium cycle
starting from the first
cycle. The average fuel
calculation for the
EXPANDA-CITATION
equilibrium analysis is
show in table 3.
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The main
requirement for
the ILR is to have

to mitigate TOP
accident. The
TOP reactivity is
given by:
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Studies

•Calculation . - : . . . . .
Methodology : • • ' '

•Heating and
Temperature ' ' !i ' -: ' :*
D i s t r i b u t i o n , : . •• . • i • • , , , . - . • , , •

, • ! , - i • i•Benchmarking .

•BOL
C o n c e p t u a l "' : " ": ' ' • ! • •
Calculation

•Protactinium
effect in

: Reactivity(Pa-
; 233) !
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Fluxo de
Neutrons

aquccinicnto
local
imediato

fdlons
imediatos

Wuxo de
Fotons

s' fotons
} atrasados

aquecimcnto
local
atrasado

aquccimcnto
nao local
imediato e
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O sistema NJOY, atravcs do modulo HEATR, calcula a maioria dcstcs fatorcs dc Kcrma p

"metodo de balango dc energia". A cnergia alribuida aos neutrons c gamas 6 simplcsme

subiraida da cnergia disponivcl para obter a cncrgia carrcgada pclas particulas cancgadas:

(ID

onde Qij 6 o valor da diferen<?a de massa Q para a rea^aoy, EiJn 6 a energia total dos ncutr-

secundat'ios, incluindo a multiplicidade, e Eijr e a encrgia dos gamas sccundarios, incluind

rendimcnto fotonico. linfretanlo, a cncrgia disponivcl dcvc ser calculada com uni Q efet

dado por: ',

(12)

onde pi c a fracao atomica do isotopo i no clcmento. Rstc numero dcpcndc da encrgia c p<

scr represcntado apenas aproximadamcntc pela constantc Q disponivcl no ENDF/B.
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Recently(2002),

IPEN and the
Physics Institute
start negotiation

for a program
for accelerator

applications
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