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¥ 3. JAERI &} B398 9 YXIE MLz MAHe

M-ABR! P-ABR?
Fuel concept pin~bundle coated particle
Material IC¥ : Np—22Pu-~-20Zr (66NpAMCm-34Pu);. N;.
OC*: AmCm-35Pu-5Y
MA initial loading, kg 666 2065
Np/Am, Cm/Pu 255/199/212 765/598/702
Reactor power, MWth 170 1200
Coolant material Sodium Helium
velocity, m/s 8
total flow : 1088kg/s
inlet pressure : 10 MPa
pressure drop : 13 kPa
inlet temperature, C 300 127
outlet temperature(core average). C 430 340
Fuel temperature”, C max IC:834 OC:809 722
Clad temperature®, C max IC:517 OC:484 Frit temp. max : 560
Neutron flux, 10" n/cm? sec IC:41 O0OC:34 84
Neutron fluence (E<0,1MeV), 102 n/cm? IC:22 0C:1.7 2.2
Core averaged neutron energy, keV IC:766 0OC:785 743
Reactivity(% Ak/k)
Doppler reactivity / core{At=300C) —0.01 ) —0.01
Na-void reactivity / core +2.52
Kinetic parameters
B ek 1.56%x1073 1.72%x1073
¢, sec 6.84x1078 10.8x1078
Cycle length®, full-power days 730 300
MA transmutation, % /cycle R 26.0 253
MA burnup, % /cycle 17.8 17.3

1) M-ABR : MA metallic fuel actinide burner reactor
2) P-ABR : MA particle fuel actinide burner reactor
3) IC : Inner core, OC : Quter core
4) Melting point of fuel (predicted): 900C for M-ABR
Max. allowable temp. of fuel : 727C (1/3 of melting point 3000 K) for P-ABR
5) Max. allowable temp. of cladding/frit(HT-9): 650C

6) Fuel irradiation time

B4 MZ OE #XR0| O M &3 8|2

Item JENDL-2 ENDF/B-V
One group cross section(bam)
Z'Np capture 0.711 0.67
fission 0.575 0.577
Am capture 1.04 0.960
fission 0.537 0.531
Core averaged neutron mean reaction
energy in the inner coretkev) 790 757
ket of BOC at-1st-cycle 1.0313 1.0558
MA burnup per cycle in the inner 1291 13.08

core at 10th cycle(%)
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2] AA4EL AE UAR w4 WA A o
AL <€lZE 5 et

B 5 MAZet JIE Wi AFX Hm

L E ] 487

4

92 29 AxE MA 558 U-PWRR 7%
2%, X4 Z(MOX-FBR, LMR)Q #H$E5%2 35
o A4kRl Aolvh. MA2| Hrlgpo] o] A& AL o
frE g e )E Ao o] MASY Abrh w2
o] HAAAHA gL "7 =) EEE k7] a4
olvP JAERI®| ool o3}m £ake| MA 95 3

44 HsE 2 H8
zl“%}i ‘DI» MAE Al 2ol A5 o
2 Folell vlalE Gkl Rdte] HEZ At 26
o] gek=glel. o] Azl o 1t 2 ol Bol] &
o] MAE E¢8HE 7 olE Had g F7] A4l
of 3t WM zbﬂ 53 I FA 2} 2pd) o] AAE oA

T, ALEE ol g4 £YHS] ATE B2
oA woh e okel MAE chisl el ol Weis

F7] A4Sy Al o B Al AL FAL 2
o} Al Aatet & = ook 28 v JAERIS A sl =
2d A43F MA dRE 2 9—:?461%1 el 4
(Pyrochemical Process)& Ah-§3td A el &
Aol Wod B Frld HAH A4do] 5’5‘3—“'53“’%
+ 3, debd d42 EA ] o) g A&

48 93

rir

MA BurnerReactors

Power Reactors

M-ABR P-ABR U-PWR MOX-~FBR LMR
Output (MWi) 170 1200 3410 2800 2832
Cycle length? (FPD) 730 300 650 750 900
Core averaged
Fast neutron flux {(x10%) 3.6 84 0.37 33 5.0
Mean neutron energy tkev) 780 750 thermat 480 490
MA loaded (kg) 666 2065 1802 1450? 1200?
MA transmutation rate® {% / cycle) 26.0 253 54.1 276 38.7
MA burnup rate® (% /cycle) 17.8 17.2 15.0 94 168
{% / year) 7.3 172 5.0 3.8 56
MA bumup /reactor {(kg/ year) 49 355 9.0 55 67
MA generated/reactor” (kg/ year) — — 24 35 30
Net MA burnup (kgVear) 49 355 -14 20 37
MA bumup (kg1 GWt year) 287 296 4.1 7.7 14

1) Fuel irradiation time

2) Concentration of MA in fuel : 0.2% for U-PWR 5% for MOX-FBR and LMR
3) MA transmutation rate=[MA(BOC)—MA(EOC)]/MA(BOC)

4) MA burnup rate=MA fissioned/MA(BOC)
5) MA generated in fuel, i.e., U and Pu
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E 6. MA RS My WXzl RFTIof niXls Y
Ratio of value of MA added fuel to that of normal fuel

Decay heat Neutron Emission Photon Intensity
(watt/HMT) {n/sec/HMT) (Mev/sec/HMT)
U-PWR (0.2wt%)"
fresh fuel (U235 : 4wt%)® 3.6x10%0.1) 8.3x10%1.4x10%) 1.3x10%1.8x10%)
spent fuel (45GWDH) 1.5(1.5x10%) 4 (5x10%) 1 (3.2x10%)
MOX-PWR (0.5wt%)
fresh fuel (Pu: 6.5wt%) 1.4(1.3x10%) 4.8(6.0x107) 1.2(7.7x10%)
spent fuel (45GWDH) 1.5(3.4x109) 1.7(5.5x10°) 1 (3.1x10%)
MOX-FBR (5wt%)
fresh fuel (Pu:30wt%) 2.2(5.8x10°) 1.0x10%2.8x108) 2.1(3.5x10%)
spent fuel (80GWDH) 2.8(6.1x10%) 19 (2.2x10%) 1(5x10%)

a:heavy metal fraction of added minor actinides in fuel
b: fuel enrichment

¢ : feul burnup (cooling time is 10 years)

d :values in parentheses are those for normal fuel

AR 5 o EAIZF & 2L T Xl T Choi¢t Downar"”& MAS 4£4xizlg& A
AR 4 A H22 sl gdel A f28 sbsdel 8 LMR 348 29228 Al ¢k, ENDF/B-V
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B 7. HX2Y ok Weo| ZaAd

Parameter Reactivity Relative Absolute
Worth* Uncertainty(%) Uncertainty( o }*
Burnup Swing 1.19 180 2.14
Void Worth 117 97 1.13
(EOEC)
Doppler Coeff. -0.032 46 0.015

(EOEC)
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