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EUROTRANS DMI1 Task 1.2.4:
EFIT Core Design

* The EFIT (European Feasibility for Industrial Transmutation, VI FP,
IP EUROTRANS) concept developed for the transmutation of MAs

* Neutronic design of a Pb cooled sub-critical core (ADS with Kk (t) < 0,97)

EFIT Pb Main features

Goal: fissioning MA

Fuel: MA & Pu Oxide in inert matrix (MgQO)
Coolant: Lead, Tin=400 °C, Tout=480°C
Power: several hundreds MW
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Main parameters to keep under control
simultaneously in ADS neutronic design

Provided:
Subcriticallity — Keff
[ Fuel: Tmax, conduction — Linear Power

Thermohydraulic constraints (AT, coolant velocity)

hom. power density

Matrix rate

Enrichment

N
Power/size M N cycle

\ T

Current

Performances
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%MgO = Matrix / (Matrix + fuel)
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Linear power rating
(depending on the fuel)

%MgO

Coolant volume fraction
(depending on coolant velocity)
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Homog. Power density rather constant
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Flux flattening technique by different rate of matrix (min 50%) %
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42-0 approach — fuel enrichment 45,7%
(flattening by 3 radial zones)

(calculations: M. Sarotto)

181 mm

| VF(Pellet) = 21,063%

" Filling p = 0,9156
bt VF(Steel) = 16,021% Outer zone
(same pin number, larger pin diameter)
Fuel W[ (750 °C) 168+1 Fuel Pins
Void [ | (7+1 pin rows)

SS [ (480°C)
Pb g (440°C)

181 mm

188

178

Inner and intermediate zones
(same pin diameter, different matrix rate)

VF(Pellet) = 26,729% .
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Size required to reach k4 0.97— Core power

(calculations: M. Sarotto)
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Hom. Power density at midplane

(calculations: M. Sarotto)
Maximum allowed, corresponding to linear power rating 207 and 180 W/cm
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Ak vs time: Ak =200 pcmly

(calculations: M. Sarotto)
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Pu [w%] MA [w%]
Pu238 3,737 Np237 3,884
Pu239 46,446 P u & MA Am241 75,510
Pu240 34,121 Am242 | 3,27E-06
Pu241 3,845 Am242m 0,254
M ass ba I a n ces Pu242 11,850 MOX ent + 3 0 y OOling Am243 16,054
Pu244 0,001 cm2a2 | 23820
: . Cm243 0,066
(calculations: M. Sarotto) Pu Vect MA Vector
u ec Or ENp237 91’?A’ Am Cm245 1,139
4,3% Cm Ccm246 0,089
B Am241 Cm247 0,002
2000 - B Pu238 0 Am242 Ccm248 | 1,01E-04
OAm242m
B Pu239 B Am243
2900 T~ B Cm242 \

ECm243
O Cm244
B Cm245

\ O Pu240
2800 [ Pu241
—+—Tot Pu
B Pu242
; -=-Tot MA
= 2700

B Cm246
O Pu24 OCm247
OCm248
2600
AMA / MA (BOC) = -13,9%
2500
— APu i/ Pu (BOC) =-0,7%
2400 - : ,
0 1 [years ] 2 3

. BU = 78,28 MWd / kg (HM) BU [ -40,17 kg (MA) / TWh
years
Total E = 10,0915 TWh,, 1,74 kg (Pu)/ TWh
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