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Calculation of the Neutronic Parameters in the Burn up Effect in an Electron
‘Accelerator Driven Subcritical ALMR Reactor transmutation of LLFP
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Abstract

One of the key components in a nuclear reactor is calculation of the neutronic parameters and
burn up effect on these parameters. In this paper, neutronic parameters such as effective
multiplication factor (ker), distribution of neutron flux and burn up are calculated in an
Accelerator Driven Subcritical ALMR reactor to transmutation of TRUs by using of MCNPX code
for the parabolic spatial distribution of electron beam. The findings indicate that with burn up
increasing, the values of ke and TRU have been decreased, but in the fission products have been
increased. According to the results, the average relative difference between the results of
calculations compared with the reference data are 5.0%.

Long — lived fission products '
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[\] Np-Pu g qazms 3 TRU (gls Cogspl ) s

TRU sla ¢ 555! S g qaizme S 53 TRU oS 5 JS s
237Np 3.57251
238Pu 7.356948
239Pu 26.85437
240Pu 42.0224
241Pu 7.780805
242Pu 12.41296
[\] Am LS g @JmﬁTRU sl _{)j:,jj_«,\ ¥ Jad
TRU 6“%’,}."}}.‘.‘ s‘;?j-a@::u&g)bTRU %;JSMJé
241Am 60.56701
242Am 7.731959
243Am 31.70103

Y | 22" Iranian Nuclear Conference 24-25Feb 2016 University of Yazd




f
qx
A

L) o /
o t, AT S s,

&) R
)/o?’)\\"(fat)’!hé

[\] Cm Q;Lﬁcq.:?m).sTRU sl gl Vs

TRU‘_glA;’J‘,S‘g}l‘ wy@bu&JbTRUg.a:SJsJSMJ:
244Cm 78.97023
245Cm 15.79405
246Cm 4817184
247Cm 0.418542

S g S e Slewles (g0 eV

dloes o5 SNl ol o3litul S g U eme Ol e dewlie (515 O /7 a5eed MCNPX S 51 dllie ) 5o
33 MCNPX s Jst1s s 5 il o CINDER S a5l +ls )l asees «§ CINDEROO US bow 55 ot yor G s
So,lS ol as il o BURN &)lS (st g G me amalons (512 il 1S 5,8 o plondl sl 05 0l
POWER (st g b yome g 5 5550 3150 letl) MAT Gy o s b Sl o34 wlsizl) TIME
MATVOL (il s oo Osonl 3o 5 o A8 L 5 S5 8) PFRAC (Sl o 2 5551, IS 015)
Doy b 5 2558 4,8 I s L1558 pla 55 52) OMIT d(Caste e (Sl ooy 258 5 0l 50 S o)
AFMIN (o8 5 o b 5 o3l oS e 2D s 2 Ol S (28 o)) BOPT (il oo g
2> g B g Aoy Land il o 0 5 (s pn 43,8 8053 5 0 5 b 53 85 e sl (3l S)
Y] el 5 K s, ol KS MCNPX 0

S5l dmd it

I 3 0t PGl ALMRY Sl oms 25 55515 3 S5 g G e Ols e 2 33558 o 2e)L e (5
Gy mSScs s ol S 55 e el ol ol sl a3l MCNPX us' 51 0/AY oSS o b 3l 5
S S g el L2l e LB s s ge GLTRU (gl o 6 pms Ol 5 0555 5L S 558
5 e 030, VY S Gl Oley 0l 2Ll ALMR Y 815 (U5 (gl /AT oy 5 S
Sl L das e DL Y IS oS (65 sb0ben el o 03l QLS Y S 53 4 ol 0k anglie o e sl o315 L
Olie O3 oS bl fals ool s il o (RalS Jsn 250 n 18 e S g B paae Ol e l531 L L OLes
Wl 1O e ) a8 e sl e3ls b Slloe odkal Ccds R o O e e AL o S g

¢ | 22" Iranian Nuclear Conference 24-25Feb 2016 University of Yazd



sZ0 #Jl)

ul/lwizgw’/:’/ou‘)u&{,

&) R
)/o?’)\\"lﬁu/!fié

0.95
0.9

0.85
——(>

0.8 MCNPX

(keff) 90wl yo

0.75

0.7
0 100 200 300 400 500 600 700 800

Ga) Ol

el @ LY] e bl 53 AT Sl 5 Sl gl Ol i 2 e ST 0 gl e Y IS
el [0 I 1 2 e (5l 03l b Slelws i ool i DMl S
Oles e 2 0 =Ll ALMR 5815 L5 s +/AY iy 5 Sl (6l s e Olin ably (pimas
G e g 0o il 531 L das e OLES Y I3 6 (6 sholon ool sl o3l OLES T K 3 45 ol 0l aulons
LS oo e 2L copl oDl il oo it o b peme bt a2l 531l s el e 531 50 et s
eAd dslons £ 52558 5 s ol e 55 p 5 5 (S O3 0 POl ALMR s 555581, 5 0o
355y o ol Dla3 GBI L das e DL ¥ IS 3 8 (5 ailen el sl el 0L ¥ ISE 53 o

Al alS S e e 3 w0 psee ol 5 s st

° | 22" Iranian Nuclear Conference 24-25Feb 2016 University of Yazd



7o UV’U":/ZL/%’”;’{'

&) R
3/ %‘)W‘!ﬁtj/!f}b —

| —

e

600
—o—Np237
500 —o—Pu238
Pu239
4
, * Pu240
gl{ 300 —e—Pu241
® ——Pu242
~ 200
—o—Am241
9-e ¢ C— °
100 E o ° ——Am242
=431
0 A P =4
030 0 120 180 240 300 360 420 480 540 600 660 720 —@—Cm244
9
8
Tc99
7
6
Qs
13; 4
3
a
=~ 2 1129
1
0
0 200 400 600 800
(J80)

Ol) o gt 5SS 5 Sy o olie o 1 0 IS
g5 adlae pl 53 (S Alas 5 VL ol 5 sS1, (b 53 05550 DL Some 5 ol 5 Al
o L ALMR i1y 8 /AT 585 o o b Gl s S Gl a3 0555 L8 S
534S sk Olan ol ol oy B IS 55 45 ol 0 dslone 055801 (5 4L 0SS apr S w55 sl
S 0555 e o 93 355 35 855 o Ol 5 S e 5 el I L s e 0L P S

b oS 055 0l Ll e

1 | 22" Iranian Nuclear Conference 24-25Feb 2016 University of Yazd




e, A Z/;J’}/wu&{,

&) R
)/o?’)\\"lﬁu/!fié

Distribution Neutron Flux -

35813

T

o
w
FLUX[n.cm-2.5-1)

26813

AR
SOV
e

LR

16813

1E+13

S R N

12

VAT LSS e b Gl 5 S sl 0558 S S s PSS
S5 w0
::ju'ks.,\;.gmsﬁj))bA{Q\jida\)wl.lmw|@l:&dls)jk4{
Al S e IS o S SR S s e Ol L e
Al o Sl Cala sl oyl Js a8 LW TRU s 2 Ol Oles il 58I L @

Al o A 0555 5 Olpe B plad IBIL s @

s
-P. M. Swaney, Target and Core Optimization for an Electron Accelerator Driven [1]
Transmutation Facility, A thesis of North Carolina University, 2007.
[2]- D. Ridikas, et al., Conceptual study of neutron irradiator Driven by Electron Accelerator,
CEA, France, 2002.
[3]-B. P. Denise, MCNPX User’s Manual Version 2.6.0, Los Alamos National Laboratory, LA-
CP-07-1473, (2008).
[4] -B. Sarer, et al., Monte Carlo studies in accelerator-driven systems for transmutation of high-level
nuclear waste, Energy Conversion and Management 49, 1966-1971, 2008.

\ | 22" Iranian Nuclear Conference 24-25Feb 2016 University of Yazd



	24.pdf



