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Introduction Single Assembly Benchmark Case Quarter-Core Benchmark Case
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* The 2D/1D scheme in MPACT, which decomposes 3D » Single 17x17 pin assembly with quarter ] .
geometries into an axial stack of radial planes, has been symmetry (9x9 pin) l“h — T
9
used to successfully solve a number of challenge problems » 6 Zircaloy and 2 Inconel spacers -y B
within CASL . 0
* Explicit gap, nozzle, and core plates e R
* Method of characteristics (MOC) is used radially and nodal H
thod 4 axial * Results shown for transport-corrected e
Metnoas are usea axiaily (TC) - 12
and P2 scattering
» Primary axial solver has been the two-node nodal expansion + Run with 480 processors on Titan R e 13
method (NEM), which is based on the diffusion equation [ SUE y
_ _ _ o Table 1. Single Assembly Results
* In general, diffusion solutions are sufficiently accurate and [ e s evichment
. . . . o o ] . umber or Fyrex nods - -
have. behe_n#sefc_idfﬂ_rtdec?des, but more difficult prObIemS KENO-CE Elielr;‘;l;e lef'_(_l_acm) RM_?_M) Ma_)f_M) Iter T'me_fi“m') R, 52 Figure 5. Quarter-Core Assembly Layout and Control Rod Bank Locations [2]
reqUIre Ig er riaell y SOIVers NEM 1.17581 8 0.620 1.427 | 11 1.649 A” 1 i
- - - -  All cases completed with 2784 processors on Titan
TC|sP3 1.17582 10 0.518 | 1.265 | 11 1.679 o P P
* To more accurately represent the polar dependence of the pe e | 10 | oos | 100 | 11| 1oer — . Initial Critical
angular flux, a simplified P, (SP,) axial solver has been NEM 117469 | -103 | 0566 | 1237 | 10 | 3.959 Lovescontun (I <. .
. ] . . — Boron Concentration: 1300 ppm
SP5 1.17472 -100 | 0.453 | 0849 | 10| 4.050 Axial Geometry [2] — ARO except Bank D, which is at 167 steps (230 is fully withdrawn)
9 1.2 —NEM Table 3. Quarter-Core Initial Critical Results
= 0.8 1 —sp3 I = — Diff. Time
IE 0.4 | —5P5 J_‘J'_I_,—-—"_—ﬂ_‘_,__' — =" — Eigenvalue| (pcm) | RMS (%) | Max (%) Iter. (hours)
G ' E : = 0.0 ST — i S KENO-CE | 1.00050
overning =quations % 0.4 _ e e NEM 0.99942 | -108 | 0.807 | 2.956 13 3.557
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¢ . -1.2 -y . .
10 60 110 160 210 260 310 360 * Rod Bank Critical Configurations
o + 1 | | | Height (Cm_) Table 4. Quarter-Core Rod Bank Critical Results with SP3
¢g (x, 1) ~ z 5 Pn(#)llin,g (x) Figure 2. Single Assembly Axial Power Distribution Error (%) Critical |Boron Conc.] Control Rod Bank (Steps Withdrawn)
— Description (ppm) SA|SB|[SC|SD| A | B | C | D [Eigenvalue|Diff. (pcm)
o | hmark
. ] ARO 1299 230( 230( 230( 230( 230( 230( 230 230 0.99965 -35
* Moment Equation(s): 3x3 Assemb y Benchmark Case Bank SA 1177 | 0 |230{230{230{230|230{230| 69 | 0.99796 | -204
d n n 41 Bank SB 1177 230( O [230(230(230(230(230( 134 | 0.99844 -156
_ . - Bank SC 1177 | 230|230| 0 |230|230|230|230| 71 | 0.99859 | -141
o [2n Y1 () + o 11/Jn+1(x)] + Zehn (%) = Zsnhn(x) + Q(x) 8 0 Same axial geometry S 177 5301 9301 230 | o | 230 | 20| 230 | 71 | o.essea | 16
» 3x3 assembly configuration with control Bank A 1177|230 230|230| 230| 0 |230|230| 97 | 0.99785 | -215
. Bank B 1177 23012301 230( 2301230 0 | 230|113 0.99813 -187
» Boundary Conditions: rod in center assembly Bank C 1177 | 230|230|230| 230|230 230| 0 |119| 0.99811 | -189
. . Bank D 1177 230|230 230|230 230( 230|230 18 | 0.99831 -169
Bottom Tor * P2 scattering for radial solver
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