Brief Description
The ANL suite of fast reactor analysis codes was used to analyze the RBEC benchmark problem. Detailed fuel cycle analysis was performed using the DIF3D/REBUS-3 code system. Multi-group cross section data was generated for each homogenized zone in the benchmark using the MC2-2 code based upon ENDF/B-V.2 data. The flux calculations were performed using the discrete ordinate transport code TWODANT with comparative results generated using the DIF3D finite difference diffusion theory option (DIF3D-FD). 
For each of the 15 homogenized physical zones, 33-group and 230-group cross section structures were implemented for the specified composition and component-wise temperatures using the MC2-2 code. ENDF/B-V.2 data was used for all isotopes. For the three core zones, a critical buckling calculation was used with a consistent P1 approximation and the corresponding spectrum was used for group collapsing. For the remaining compositions, a fixed source, derived from the leakage spectrum from an adjacent zone, was used to determine the collapsing spectrum. As an example, the leakage spectrum from the core zone were used as a fixed source in the adjoining blanket region to obtain a new collapsing spectrum. The leakage spectrum derived from the blanket calculation was then used as a fixed source in the fission gas plenum. This process is replicated for all other regions progressing the leakage from the core through all adjoining regions in the domain. 
For resolved resonance integral calculation, the narrow resonance approximation was used, and the Doppler broadening, interference scattering, and the effects of overlap with neighboring resolved resonances were taken into account. It is noteworthy that an additional option is available to use the hyper-fine group integral transport calculation with RABANL, in which the Doppler width is divided into a few hyper-fine groups. In the preparation of MC2-2 library, wide and extremely weak resonances are pre-processed and represented by the ultra-fine-group (2082 group) energy structure of MC2-2. The other resonances are modeled by their resonance parameters, and their self-shielding effects are explicitly evaluated in the MC2-2 calculation. The unresolved resonance integral calculation was performed with a narrow resonance approximation, and interference scattering, the effects of overlap with resonances in other spin sequences, and the effects of self-overlap with resonances of the same spin sequences were taken into account. The resolved and unresolved energy range used is specified by the ENDF data and is unique for each nuclide. The (n,2n) reaction was treated as a source term in the ultra-fine-group spectrum calculation. For the secondary energy distribution, tabulated function, evaporation spectrum and discrete levels were used. The discrete ultra-fine-group (n,2n) scattering source was approximately treated by neglecting the energy-angle correlation.
The flux distributions were mainly computed using the TWODANT transport theory code using the 33-group cross section set unless otherwise specified. An R-Z computational model was employed in these calculations with ~2.0 cm mesh size. For comparison, the finite difference diffusion theory option of the DIF3D was also used. It is noted that the DIF3D code is a collection of modules that provide various solution options for eigenvalue and fixed source problems: variational nodal transport (VARIANT), nodal diffusion theory, and finite difference diffusion theory options. The power distributions were not obtained along the discrete lines specified but instead derived from mesh centered quantities. As an example, the first radial mesh was 2.39 cm wide. The power was calculated for the series of meshes from the bottom of the core to the top within this first mesh and thus belongs to the volume associated with a 2.39 cm wide strip. A similar approach was taken for the radial power distributions where the mesh size was 2.5 cm in both cases.

The fuel cycle analyses were performed using the REBUS-3 code, which was developed for fast reactor depletion and fuel cycle analysis. Both the core and blanket zones were represented by five axial depletion regions. The region density iteration was performed with a relative convergence criterion of 0.0005 on calculated material densities. That is, the depletion calculation for each region was performed with the average of the beginning and end of time interval fluxes. The end of time interval flux was iteratively computed by iteration on the final nuclide densities. The depletion calculations were performed using burnup chains for nuclides ranging from U-234 to Cm-246. Capture, (n,2n), and fission reactions were considered for all actinide isotopes included in the burn chains. In the capture and (n,2n) reactions, short-lived intermediate products were neglected. As a result, the products of capture reactions of U-238, Np-238, Pu-242, and Am-243 were represented by Pu-239, Pu-239, Am-243, and Cm-244, respectively. The capture reaction of Am-241 was modeled to yield Cm-242, Am-242m, and Pu-242 with yield fractions of 0.66, 0.20, and 0.14, respectively. The products of (n,2n) reactions of Pu-238 and Am-241 were respectively represented by N-237 and Pu-240. The (n,2n) reaction of Am-243 was assumed to yield Am-242m, Pu-242, and Cm-242 with yield fractions of 0.5, 0.086, and 0.414, respectively. Cm-242 was assumed to yield Am-241 in 99% of its (n,2n) reactions and Np-237 in 1%. It was assumed that 37.4% of (n,2n) reactions of Np-237 yield U-236 and the remaining 62.6% yield a fictitious dummy isotope. The end products of Cm-246 capture and U-234 (n,2n) reactions were represented by a fictitious dummy isotope. Important ( and ( decays of actinide isotopes were also considered. Specifically, ( decay was considered for all actinide isotopes except for Np-238 and Pu-241. The (- decays of Np-238, Pu-241, Am-242m and the (+ decay of Am-242m were also included in the burn chains. The employed decay constants for the (-, (+, and ( decays of Am-242m were 1.189E-10, 2.487E-11, and 7.225E-13, respectively. The fission products were modeled with five lumped rare earth elements and five lumped fission products. The cross sections of these lumped elements were generated by weighting the cross sections of 180 fission products with fission yields of U-235, U-238, Pu-239, Pu-240, and Pu-241, respectively. Three dummy isotopes were also used to represent the other end products not included in the chains. For full reactor depletion calculations, the lumped fission products of U-234, U-235, and U-236 were represent by those of U-235, while the fission products of U-237, U-238, Np-237, Np-238, and Pu-238 were represented by those of FP38. The fission products of Pu-241 and higher actinides were represented by those of Pu-241.

A 100-day depletion time interval was used for all calculations. For Mode 3, two options of the REBUS-3 module were used. The first follows the approach described in the benchmark where 1/6 of the core material is replaced with fresh fuel during each shutdown phase. That is, 1/6 of each of once-burned to six-cycle-burned fuels is replaced with fresh fuel. The second utilizes the equilibrium cycle option of REBUS-3 where the six-cycle burned fuel is replaced with fresh fuel. In Figure 3.A, the eigenvalue results of the two approaches are merged where the equilibrium cycle calculation are represented as horizontal lines. As seen, at the sixth cycle, the Mode 3 calculation very closely resembles that of the equilibrium cycle mode. It is important to note however, that if one continues the approach used in Mode 3 for additional fuel cycles that this trend will not continue. This is due to the fact that there will be fuel material in the core for more than six cycles. 

Number of energy group:
   33 and 230
Use codes:   MC2-2 and REBUS-3 (with TWODANT and DIF3D)
Use nuclear data set:   ENDFB-V.2
Table. 1.1 BOC keff value from different codes

	BOC keff

	Codes
	keff value

	DIF3D-FD
	0.99721

	TWODANT S8
	0.99777


Table. 1.2 keff by time step (Mode.1)
	day
	keff for 900MW, 1800 Days Cycle

	
	Codes

	
	REBUS-3

TWODANT

33 group


	REBUS-3

DIF3D-FD

33 group


	REBUS-3

DIF3D-FD

230group



	0
	0.99777
	0.99721
	0.99781

	200
	1.00333
	1.00284
	1.00345

	400
	1.00822
	1.00778
	1.00840

	600
	1.01246
	1.01203
	1.01267

	800
	1.01608
	1.01565
	1.01630

	1000
	1.01912
	1.01868
	1.01934

	1200
	1.02162
	1.02115
	1.02183

	1400
	1.02363
	1.02313
	1.02382

	1600
	1.02519
	1.02465
	1.02535

	1800
	1.02635
	1.02577
	1.02647


Table. 1.3 Region powers and power peaking factors (Mode.1)

	Mode.1

	 
	ZONE
	Power(Watts)
	Power Density
	Peak Density
	Peak to AVG. 

	
	
	
	(Watts/cc)
	(Watts/cc)
	Power Density

	BOC
	Core1
	331041000
	142
	189
	1.3

	
	Core2
	397408000
	127
	194
	1.5

	
	Core3
	150404000
	102
	159
	1.6

	EOC
	Core1
	322813000
	138
	182
	1.3

	
	Core2
	366942000
	117
	176
	1.5

	
	Core3
	138667000
	94
	140
	1.5


Table. 1.4 Volume averaged neutron spectra in the core (Mode.1)
	Mode.1

	day
	BOC
	EOC

	Upper group bound. Energy
	Core.1
	Core.2
	Core.3
	Core.1
	Core.2
	Core.3

	1.4191E+07
	4.9704E+17
	5.8219E+17
	1.9939E+17
	4.8027E+17
	5.3082E+17
	1.8387E+17

	1.0000E+07
	8.7749E+18
	1.0288E+19
	3.4594E+18
	8.4816E+18
	9.3827E+18
	3.1915E+18

	6.0653E+06
	4.2261E+19
	4.9314E+19
	1.6251E+19
	4.0872E+19
	4.4989E+19
	1.5002E+19

	3.6788E+06
	1.1527E+20
	1.2950E+20
	4.0809E+19
	1.1232E+20
	1.1888E+20
	3.7903E+19

	2.2500E+06
	2.3796E+20
	2.5626E+20
	7.2287E+19
	2.3506E+20
	2.3801E+20
	6.7923E+19

	1.3647E+06
	3.9951E+20
	4.2082E+20
	1.2041E+20
	3.9270E+20
	3.9036E+20
	1.1350E+20

	8.3465E+05
	6.6087E+20
	6.8796E+20
	2.0256E+20
	6.4090E+20
	6.3398E+20
	1.9075E+20

	5.1047E+05
	7.9987E+20
	8.2802E+20
	2.4278E+20
	7.7332E+20
	7.6357E+20
	2.2921E+20

	3.0962E+05
	8.1455E+20
	8.3248E+20
	2.4068E+20
	7.8806E+20
	7.6999E+20
	2.2775E+20

	1.8779E+05
	7.3230E+20
	7.4455E+20
	2.0832E+20
	7.0934E+20
	6.9075E+20
	1.9759E+20

	1.1486E+05
	5.9885E+20
	6.0736E+20
	1.6490E+20
	5.7628E+20
	5.6171E+20
	1.5591E+20

	6.9663E+04
	5.8915E+20
	5.8753E+20
	1.6134E+20
	5.6305E+20
	5.4163E+20
	1.5185E+20

	4.2253E+04
	3.6135E+20
	3.5746E+20
	8.8683E+19
	3.4486E+20
	3.2957E+20
	8.3406E+19

	2.5842E+04
	4.3529E+20
	4.1795E+20
	1.0783E+20
	4.1451E+20
	3.8557E+20
	1.0113E+20

	1.5674E+04
	2.6108E+20
	2.4218E+20
	5.2052E+19
	2.4881E+20
	2.2390E+20
	4.8824E+19

	9.5864E+03
	1.4224E+20
	1.2797E+20
	2.3923E+19
	1.3545E+20
	1.1839E+20
	2.2398E+19

	5.8631E+03
	1.1724E+20
	1.0269E+20
	1.9749E+19
	1.1113E+20
	9.4788E+19
	1.8352E+19

	3.5561E+03
	6.7838E+19
	5.7330E+19
	1.0023E+19
	6.3996E+19
	5.2779E+19
	9.2233E+18

	2.1569E+03
	3.7272E+19
	3.0111E+19
	5.1303E+18
	3.4768E+19
	2.7509E+19
	4.6389E+18

	1.3192E+03
	1.5543E+19
	1.2122E+19
	1.9352E+18
	1.4335E+19
	1.0975E+19
	1.7081E+18

	8.0012E+02
	7.5449E+18
	5.8294E+18
	9.9858E+17
	6.6673E+18
	5.0976E+18
	8.2367E+17

	4.8530E+02
	2.1548E+18
	1.6217E+18
	3.1470E+17
	1.8298E+18
	1.3747E+18
	2.4655E+17

	3.2803E+02
	1.2840E+18
	9.4483E+17
	2.5558E+17
	9.6039E+17
	7.2080E+17
	1.6906E+17

	1.6020E+02
	1.9152E+17
	1.3920E+17
	6.6296E+16
	1.1312E+17
	8.7160E+16
	3.6449E+16

	9.9627E+01
	4.6464E+16
	3.4588E+16
	2.3243E+16
	1.8889E+16
	1.5708E+16
	9.3960E+15

	7.4423E+01
	3.4881E+16
	2.6862E+16
	2.3291E+16
	9.2096E+15
	8.5105E+15
	7.0128E+15

	4.4025E+01
	1.2132E+16
	9.6570E+15
	9.0505E+15
	3.3532E+15
	3.2308E+15
	2.8587E+15

	2.4981E+01
	2.1692E+15
	1.7160E+15
	1.0958E+15
	6.3950E+14
	6.0367E+14
	3.4966E+14

	1.5278E+01
	2.1090E+15
	1.6599E+15
	1.1945E+15
	1.7132E+14
	1.8646E+14
	1.1918E+14

	9.3443E+00
	4.8036E+14
	3.7728E+14
	2.1813E+14
	5.4928E+13
	5.5930E+13
	2.5906E+13

	4.5257E+00
	2.5328E+15
	2.2537E+15
	2.5380E+15
	5.6885E+13
	1.4956E+14
	2.8437E+14

	6.1248E-01
	1.3640E+14
	1.1445E+14
	1.1513E+14
	3.7211E+12
	5.7120E+12
	7.4745E+12

	4.7304E-01
	2.2268E+14
	1.8028E+14
	1.1162E+14
	7.7486E+11
	1.2429E+12
	1.2077E+12
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Figure 1.A. BOC Normalized Flux.
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Figure 1.B. EOC Normalized Flux.
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Figure 1.C. Radial Power Plot at Core Midplane.
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Figure 1.D. Radial Power Plot 45 cm above Core Midplane.
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Figure 1.E. Axial Power Plot at Core Centerline.
Table. 2.2 keff by time step (Mode.2)

	Mode.1

	keff for 900MW, 900 Days Cycle

	day
	Codes

	
	REBUS-3

TWODANT
	REBUS-3

DIF3D-FD
	

	0
	0.99777
	0.99721
	

	100
	1.00063
	1.00011
	 

	200
	1.00333
	1.00284
	 

	300
	1.00586
	1.00539
	 

	400
	1.00822
	1.00778
	 

	500
	1.01042
	1.00999
	 

	600
	1.01246
	1.01203
	 

	700
	1.01435
	1.01392
	 

	800
	1.01608
	1.01565
	 

	900
	1.01767
	1.01724
	 


Table. 2.3 Region powers and power peaking factors (Mode.2)

	Mode.2

	 
	ZONE
	Power(Watts)
	Power Density
	Peak Density
	Peak to AVG. 

	
	
	
	(Watts/cc)
	(Watts/cc)
	Power Density

	BOC
	Core1
	331041000
	142
	189
	1.3

	
	Core2
	397408000
	127
	194
	1.5

	
	Core3
	150404000
	102
	159
	1.6

	EOC
	Core1
	333939000
	143
	193
	1.3

	
	Core2
	377462000
	121
	186
	1.5

	
	Core3
	140240000
	95
	145
	1.5


Table. 2.4 Volume averaged neutron spectra in the core (Mode.2)
	Mode.1

	
	BOC
	EOC

	Upper group bound. Energy
	Core.1
	Core.2
	Core.3
	Core.1
	Core.2
	Core.3

	1.4191E+07
	4.9704E+17
	5.8219E+17
	1.9939E+17
	4.9666E+17
	5.4673E+17
	1.8519E+17

	1.0000E+07
	8.7749E+18
	1.0288E+19
	3.4594E+18
	8.7697E+18
	9.6629E+18
	3.2137E+18

	6.0653E+06
	4.2261E+19
	4.9314E+19
	1.6251E+19
	4.2248E+19
	4.6324E+19
	1.5102E+19

	3.6788E+06
	1.1527E+20
	1.2950E+20
	4.0809E+19
	1.1566E+20
	1.2205E+20
	3.8052E+19

	2.2500E+06
	2.3796E+20
	2.5626E+20
	7.2287E+19
	2.4032E+20
	2.4301E+20
	6.7852E+19

	1.3647E+06
	3.9951E+20
	4.2082E+20
	1.2041E+20
	4.0210E+20
	3.9889E+20
	1.1334E+20

	8.3465E+05
	6.6087E+20
	6.8796E+20
	2.0256E+20
	6.5994E+20
	6.5012E+20
	1.9083E+20

	5.1047E+05
	7.9987E+20
	8.2802E+20
	2.4278E+20
	7.9686E+20
	7.8296E+20
	2.2925E+20

	3.0962E+05
	8.1455E+20
	8.3248E+20
	2.4068E+20
	8.1111E+20
	7.8854E+20
	2.2772E+20

	1.8779E+05
	7.3230E+20
	7.4455E+20
	2.0832E+20
	7.2901E+20
	7.0641E+20
	1.9747E+20

	1.1486E+05
	5.9885E+20
	6.0736E+20
	1.6490E+20
	5.9365E+20
	5.7535E+20
	1.5614E+20

	6.9663E+04
	5.8915E+20
	5.8753E+20
	1.6134E+20
	5.8129E+20
	5.5565E+20
	1.5252E+20

	4.2253E+04
	3.6135E+20
	3.5746E+20
	8.8683E+19
	3.5603E+20
	3.3811E+20
	8.3829E+19

	2.5842E+04
	4.3529E+20
	4.1795E+20
	1.0783E+20
	4.2784E+20
	3.9546E+20
	1.0185E+20

	1.5674E+04
	2.6108E+20
	2.4218E+20
	5.2052E+19
	2.5646E+20
	2.2943E+20
	4.9193E+19

	9.5864E+03
	1.4224E+20
	1.2797E+20
	2.3923E+19
	1.3956E+20
	1.2128E+20
	2.2593E+19

	5.8631E+03
	1.1724E+20
	1.0269E+20
	1.9749E+19
	1.1461E+20
	9.7199E+19
	1.8583E+19

	3.5561E+03
	6.7838E+19
	5.7330E+19
	1.0023E+19
	6.6037E+19
	5.4168E+19
	9.3831E+18

	2.1569E+03
	3.7272E+19
	3.0111E+19
	5.1303E+18
	3.6004E+19
	2.8324E+19
	4.7584E+18

	1.3192E+03
	1.5543E+19
	1.2122E+19
	1.9352E+18
	1.4887E+19
	1.1337E+19
	1.7711E+18

	8.0012E+02
	7.5449E+18
	5.8294E+18
	9.9858E+17
	7.0327E+18
	5.3421E+18
	8.8037E+17

	4.8530E+02
	2.1548E+18
	1.6217E+18
	3.1470E+17
	1.9632E+18
	1.4613E+18
	2.6993E+17

	3.2803E+02
	1.2840E+18
	9.4483E+17
	2.5558E+17
	1.0810E+18
	8.0018E+17
	1.9930E+17

	1.6020E+02
	1.9152E+17
	1.3920E+17
	6.6296E+16
	1.3987E+17
	1.0520E+17
	4.6715E+16

	9.9627E+01
	4.6464E+16
	3.4588E+16
	2.3243E+16
	2.6654E+16
	2.1463E+16
	1.3711E+16

	7.4423E+01
	3.4881E+16
	2.6862E+16
	2.3291E+16
	1.5304E+16
	1.3448E+16
	1.1606E+16

	4.4025E+01
	1.2132E+16
	9.6570E+15
	9.0505E+15
	5.5777E+15
	5.0310E+15
	4.6330E+15

	2.4981E+01
	2.1692E+15
	1.7160E+15
	1.0958E+15
	1.0173E+15
	9.1015E+14
	5.6268E+14

	1.5278E+01
	2.1090E+15
	1.6599E+15
	1.1945E+15
	4.0332E+14
	4.1326E+14
	2.9618E+14

	9.3443E+00
	4.8036E+14
	3.7728E+14
	2.1813E+14
	1.1275E+14
	1.0922E+14
	5.7857E+13

	4.5257E+00
	2.5328E+15
	2.2537E+15
	2.5380E+15
	4.3247E+14
	6.6290E+14
	9.7684E+14

	6.1248E-01
	1.3640E+14
	1.1445E+14
	1.1513E+14
	1.6987E+13
	2.2477E+13
	2.8591E+13

	4.7304E-01
	2.2268E+14
	1.8028E+14
	1.1162E+14
	4.9291E+12
	7.5338E+12
	7.2660E+12
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Figure 2.A. BOC Normalized Flux.
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Figure 2.B. EOC Normalized Flux.
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Figure 2.C. Radial Power Plot at Core Midplane.
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Figure 2.D. Radial Power Plot 45 cm above Core Midplane.
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Figure 2.E. Axial Power Plot at Core Centerline.
Table. 3.2 keff by time step (Mode.3)
	Mode.3

	keff Evolution for 900MW, 6 Cycle

	day
	Codes

	
	REBUS-3
TWODANT S8
	Day
	REBUS-3
Equilibrium

	0
	0.99777
	0
	1.01383

	300
	1.00586
	 300
	1.01867

	360
	1.00400
	 
	 

	660
	1.01095
	 
	 

	720
	1.00828
	 
	 

	1020
	1.01432
	 
	 

	1080
	1.01110
	 
	 

	1380
	1.01644
	 
	 

	1440
	1.01286
	 
	 

	1740
	1.01768
	 
	 

	1800
	1.01389
	 
	 

	2100
	1.01832
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Figure. 3.A plot (Mode.3)
Table. 3.3 Region powers and power peaking factors (Mode.3) 

	Mode.3

	Time
	ZONE
	Power(Watts)
	Power Density
	Peak Density
	Peak to AVG. 

	Days
	
	
	(Watts/cc)
	(Watts/cc)
	Power Density

	0
	Core.1
	331041000
	142
	189
	1.3

	
	Core.2
	397408000
	127
	194
	1.5

	
	Core.3
	150404000
	102
	159
	1.6

	300
	Core.1
	334021000
	143
	192
	1.3

	
	Core.2
	389330000
	124
	191
	1.5

	
	Core.3
	145754000
	98
	153
	1.6

	360
	Core.1
	333521000
	143
	192
	1.3

	
	Core.2
	390658000
	125
	192
	1.5

	
	Core.3
	146522000
	99
	154
	1.6

	660
	Core.1
	334801000
	144
	194
	1.3

	
	Core.2
	383820000
	123
	189
	1.5

	
	Core.3
	142956000
	96
	149
	1.5

	720
	Core.1
	334210000
	143
	193
	1.3

	
	Core.2
	386041000
	123
	190
	1.5

	
	Core.3
	144165000
	97
	151
	1.5

	1020
	Core.1
	334217000
	143
	193
	1.3

	
	Core.2
	380089000
	122
	187
	1.5

	
	Core.3
	141384000
	95
	147
	1.5

	1080
	Core.1
	333750000
	143
	192
	1.3

	
	Core.2
	382916000
	122
	188
	1.5

	
	Core.3
	142839000
	96
	149
	1.5

	1380
	Core.1
	332843000
	143
	192
	1.3

	
	Core.2
	377582000
	121
	185
	1.5

	
	Core.3
	140617000
	95
	145
	1.5

	1440
	Core.1
	332619000
	143
	191
	1.3

	
	Core.2
	380820000
	122
	187
	1.5

	
	Core.3
	142196000
	96
	148
	1.5

	1740
	Core.1
	331071000
	142
	190
	1.3

	
	Core.2
	375910000
	120
	184
	1.5

	
	Core.3
	140368000
	95
	145
	1.5

	1800
	Core.1
	331150000
	142
	190
	1.3

	
	Core.2
	379426000
	121
	185
	1.5

	
	Core.3
	141989000
	96
	147
	1.5

	2100
	Core.1
	329161000
	141
	188
	1.3

	
	Core.2
	374801000
	120
	182
	1.5

	
	Core.3
	140437000
	95
	144
	1.5


Table. 3.4 Volume averaged neutron spectra in the core (Mode.3)
	Mode.3

	day
	0
	300
	360

	Upper group bound. Energy
	Core.1
	Core.2
	Core.3
	Core.1
	Core.2
	Core.3
	Core.1
	Core.2
	Core.3

	1.4191E+07
	4.9704E+17
	5.8219E+17
	1.9939E+17
	4.9928E+17
	5.6745E+17
	1.9277E+17
	4.9914E+17
	5.7014E+17
	1.9396E+17

	1.0000E+07
	8.7749E+18
	1.0288E+19
	3.4594E+18
	8.8150E+18
	1.0028E+19
	3.3449E+18
	8.8125E+18
	1.0076E+19
	3.3654E+18

	6.0653E+06
	4.2261E+19
	4.9314E+19
	1.6251E+19
	4.2458E+19
	4.8070E+19
	1.5715E+19
	4.2445E+19
	4.8298E+19
	1.5811E+19

	3.6788E+06
	1.1527E+20
	1.2950E+20
	4.0809E+19
	1.1595E+20
	1.2638E+20
	3.9511E+19
	1.1589E+20
	1.2695E+20
	3.9745E+19

	2.2500E+06
	2.3796E+20
	2.5626E+20
	7.2287E+19
	2.3984E+20
	2.5062E+20
	7.0158E+19
	2.3964E+20
	2.5166E+20
	7.0543E+19

	1.3647E+06
	3.9951E+20
	4.2082E+20
	1.2041E+20
	4.0212E+20
	4.1152E+20
	1.1701E+20
	4.0187E+20
	4.1324E+20
	1.1763E+20

	8.3465E+05
	6.6087E+20
	6.8796E+20
	2.0256E+20
	6.6324E+20
	6.7214E+20
	1.9698E+20
	6.6317E+20
	6.7507E+20
	1.9800E+20

	5.1047E+05
	7.9987E+20
	8.2802E+20
	2.4278E+20
	8.0193E+20
	8.0922E+20
	2.3634E+20
	8.0200E+20
	8.1273E+20
	2.3753E+20

	3.0962E+05
	8.1455E+20
	8.3248E+20
	2.4068E+20
	8.1634E+20
	8.1410E+20
	2.3451E+20
	8.1647E+20
	8.1756E+20
	2.3566E+20

	1.8779E+05
	7.3230E+20
	7.4455E+20
	2.0832E+20
	7.3366E+20
	7.2854E+20
	2.0314E+20
	7.3382E+20
	7.3158E+20
	2.0411E+20

	1.1486E+05
	5.9885E+20
	6.0736E+20
	1.6490E+20
	5.9896E+20
	5.9400E+20
	1.6076E+20
	5.9927E+20
	5.9653E+20
	1.6154E+20

	6.9663E+04
	5.8915E+20
	5.8753E+20
	1.6134E+20
	5.8813E+20
	5.7430E+20
	1.5723E+20
	5.8863E+20
	5.7681E+20
	1.5801E+20

	4.2253E+04
	3.6135E+20
	3.5746E+20
	8.8683E+19
	3.6049E+20
	3.4943E+20
	8.6433E+19
	3.6084E+20
	3.5096E+20
	8.6859E+19

	2.5842E+04
	4.3529E+20
	4.1795E+20
	1.0783E+20
	4.3374E+20
	4.0862E+20
	1.0508E+20
	4.3425E+20
	4.1041E+20
	1.0561E+20

	1.5674E+04
	2.6108E+20
	2.4218E+20
	5.2052E+19
	2.6003E+20
	2.3688E+20
	5.0745E+19
	2.6036E+20
	2.3791E+20
	5.0994E+19

	9.5864E+03
	1.4224E+20
	1.2797E+20
	2.3923E+19
	1.4158E+20
	1.2520E+20
	2.3318E+19
	1.4178E+20
	1.2573E+20
	2.3434E+19

	5.8631E+03
	1.1724E+20
	1.0269E+20
	1.9749E+19
	1.1652E+20
	1.0042E+20
	1.9227E+19
	1.1672E+20
	1.0086E+20
	1.9327E+19

	3.5561E+03
	6.7838E+19
	5.7330E+19
	1.0023E+19
	6.7290E+19
	5.6022E+19
	9.7405E+18
	6.7426E+19
	5.6277E+19
	9.7941E+18

	2.1569E+03
	3.7272E+19
	3.0111E+19
	5.1303E+18
	3.6856E+19
	2.9376E+19
	4.9697E+18
	3.6951E+19
	2.9519E+19
	4.9998E+18

	1.3192E+03
	1.5543E+19
	1.2122E+19
	1.9352E+18
	1.5314E+19
	1.1800E+19
	1.8656E+18
	1.5363E+19
	1.1861E+19
	1.8784E+18

	8.0012E+02
	7.5449E+18
	5.8294E+18
	9.9858E+17
	7.3547E+18
	5.6313E+18
	9.4975E+17
	7.3911E+18
	5.6679E+18
	9.5836E+17

	4.8530E+02
	2.1548E+18
	1.6217E+18
	3.1470E+17
	2.0831E+18
	1.5574E+18
	2.9643E+17
	2.0964E+18
	1.5691E+18
	2.9961E+17

	3.2803E+02
	1.2840E+18
	9.4483E+17
	2.5558E+17
	1.2034E+18
	8.8632E+17
	2.3245E+17
	1.2173E+18
	8.9648E+17
	2.3630E+17

	1.6020E+02
	1.9152E+17
	1.3920E+17
	6.6296E+16
	1.6998E+17
	1.2515E+17
	5.8134E+16
	1.7343E+17
	1.2745E+17
	5.9445E+16

	9.9627E+01
	4.6464E+16
	3.4588E+16
	2.3243E+16
	3.7359E+16
	2.8774E+16
	1.9061E+16
	3.8714E+16
	2.9663E+16
	1.9702E+16

	7.4423E+01
	3.4881E+16
	2.6862E+16
	2.3291E+16
	2.5218E+16
	2.0569E+16
	1.7929E+16
	2.6572E+16
	2.1484E+16
	1.8720E+16

	4.4025E+01
	1.2132E+16
	9.6570E+15
	9.0505E+15
	8.9598E+15
	7.5149E+15
	7.0335E+15
	9.4071E+15
	7.8284E+15
	7.3335E+15

	2.4981E+01
	2.1692E+15
	1.7160E+15
	1.0958E+15
	1.6068E+15
	1.3405E+15
	8.5154E+14
	1.6860E+15
	1.3955E+15
	8.8786E+14

	1.5278E+01
	2.1090E+15
	1.6599E+15
	1.1945E+15
	1.0494E+15
	9.3917E+14
	6.8856E+14
	1.1686E+15
	1.0268E+15
	7.5167E+14

	9.3443E+00
	4.8036E+14
	3.7728E+14
	2.1813E+14
	2.5795E+14
	2.2520E+14
	1.2753E+14
	2.8338E+14
	2.4417E+14
	1.3880E+14

	4.5257E+00
	2.5328E+15
	2.2537E+15
	2.5380E+15
	1.6399E+15
	1.6510E+15
	1.9731E+15
	1.7543E+15
	1.7339E+15
	2.0546E+15

	6.1248E-01
	1.3640E+14
	1.1445E+14
	1.1513E+14
	6.7871E+13
	6.6457E+13
	7.3087E+13
	7.5243E+13
	7.1984E+13
	7.8115E+13

	4.7304E-01
	2.2268E+14
	1.8028E+14
	1.1162E+14
	4.0924E+13
	4.5184E+13
	3.5502E+13
	5.1711E+13
	5.4901E+13
	4.1798E+13
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Figure 3.B. Normalized Flux at 0 days.
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Figure 3.C. Normalized Flux at 300 days.
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Figure 3.D. Normalized Flux at 360 days.
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Figure 3.E. Radial Power Plot at Core Midplane.
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Figure 3.F. Radial Power Plot 45 cm above Core Midplane.
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Figure 3.G. Axial Power Plot at Core Centerline.
