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Introduction .}\_‘(IT
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- Despite a renewed interest in nuclear energy production,  nuclear waste
management ' still represents - a major source  of concern  in public  opinion

- In this context, Partitioning = and Transmutation  (P&T) strategies  are widely
investigated = worldwide - and different ' concepts of burner reactors have been
proposed

- In the present study we performed, within: a collaboration « between the GA-
Tech. (USA) and KIT (Germany), a preliminary comparison: between an
Accelerator + Driven: System: (the ADS-EFIT (Accelerator  Driven System &
European: Facility for Industrial = Transmutation) and an hybrid ' Fusion: Fission
reactor  (the SABR, Subcritical Advanced Burner Reactor, concept developed
at GA-Tech)

- Further: details: about SABR are presented in the poster session (0 SAB
fusion -fission: hybrid  fast burner reactor based onl! T ERO )

5 IEMPT11 (San Francisco, V. Romanello, C. S_ommer, M._ S_alvatores, W. Stacey, W. _ _
15t 3 5t November 2010) Maschek, B. Petrovic, F. Gabrielli, A. Schwenk-Ferrero, A. IKET (Institute for Nuclear and Energy Technologies)
Rineiski, B. Vezzoni



- The SABR fusion -fission hybrid ' concept  is a sodium: cooled sub- \\‘(IT
critical-| fast reactor - driven: by a D-T fusion: neutron: source: while: = rust oo
ADS-EFIT is Pb cooled and uses an accelerator - driven source

- At first, the two systems (SABR and ADS) have been compared  in terms of
minor- actinides - (MA) burning ' performance

-As a second step, a comparison  was made within: a fuel cycle scenario using
the COSIG6 (ver. 5.1.4) system analysis code :

U The two burner: reactors  performance - is compared ina 6 dou bt e a
fuel cycle scenario, developed in order to manage Spent Fuel (SF)
inventories - of European countries

U The main objective of the scenario is an optimized waste  management
in a geographical ' region: with: nation -specific: nuclear: energy policies .
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ADS-EFIT Layout ﬂ(l'l'

t Karlsruher Institut fir Technologie
i

..
<= |
A

il

“.,.E;- —"—"T ijfu.f

{
|
L
1
Ly
/
i
=3
>
. |§
L
1

&

alitl

Wil b
$ I L

| 5 I

=EF 333

s Target = Fuel_1_|nner s Fuel_2_Intermediate
mmm= Fyel_3_Outer [ BoxDummy £ HotFA perzone

IEMPT11 (San Francisco, V. Romanello, C. Spmmer, M._ Sglvatores, W. Stacey, W. _ _
15t 3 5t November 2010) Maschek, B. Petrovic, F. Gabrielli, A. Schwenk-Ferrero, A. IKET (Institute for Nuclear and Energy Technologies)
Rineiski, B. Vezzoni



SABR Layout ﬁ(l'l'
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Transmuters Main Features .}\_‘(IT
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Parameter ADS-EFIT SABR
Fuel type (TRUO, | (TRU)O,- ASame fuel, same TRU
MgO MgO -
— = = composition, same MA/TRU
- ' ' ratio in both systems
Conversion ratio 0.0 0.0
Cycle length (EFPD) 365 700 P
ADifferent coolant
Average fuel
irradiation time 1095 2800
EFPD g
(EFPD) ADifferent power
Av. TRU content (%) 51 45
Power (GW,,) 0.384 3.0

ADifferent fuel irradiation

Average discharge

78 184 .
burnup (MWd/kg) strategy and burn - -up:
Reactivity Loss (%D ~0.0 -60.1 .. .
y Loss (D 0 : (i Constraint due to max
Efficiency 40 % 40 % dpa in SABR
TRU transmutation 141 1097
rate (kg/yr) U Requirementfor - ADS-EFIT
MA transmutation 135 1050 to keep proton beam power
rate (kg/yr) ~constant during irradiation
Pu transmutation rate
7 46
(kglyr)
Support ratio 54 42
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Systems:Comparison i - Neutron spectrum differences
AT
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S 0.0 harder than that of
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=4 mainly. to coolant
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i
§ 0.10
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Systems:Comparison
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- TRU burning:performance

Isotope ADS-EEIT SAIER
(EFPD=1095) | (EFPD=2800)
pu23 19.3 182 D
Pu?239 -23.2 -21.9
Pu240 -1.6 -2.3
Pu24t 0.1 1.2
Py242 3/4 &
Am 241 QL]_ _4@
Am?242M 4.5 2.6
Am 242t 0.3 0.01
Am?243 -8.4 -6.4
Np 237 -1.2 -1.3
Cm?242 55 2.7
Cm?243 0.2 0.2
Cm?244 4.8 3.6
Cm?245 -04 0.2
epeen s CMERLL (05 R F, 0.0.........
| Total Pu 2.0 -1.8
Total MA -40 -40.0
Total -42 -41.8
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Systems:Comparison i - Scenario-study _}\_‘(IT
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In the selected scenario: two groups of nations are taken into
consideration

Athe first one with a stagnant or phasing - -out nuclear policy = (GroupA)

Athe second with an ongoing nuclear power development (Group:B)

The objective- of Group: A is to reduce  its TRU inventory down to zero till' the
end of the century, while the objective: of Group B is to stabilize the MA
inventory, in order: to allow an easier introduction « of fast reactors: in a
successive - step.
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Scenario Flow Sheet
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Group A: Belgium,
Czech Republic,
Germany, Spain,
Sweden and
Switzerland

Group B: France

Regional facilities (i.e.
burner reactors, fuel
fabrication and
reprocessing facilities)
begin operation in 2045

In the fuel cycle
transmuters first use
MA coming from their
closed cycle, then those
of Group A, and finally
those of Group B
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