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Max power Steady state Final Temp

(w) Avg (W) (K)

Experimental 3.67 x10'° 0.0065 5.85 % 107 1197

Original Pelfrey 4.64 x 10'° 0.0080 173 x 10° 1155,

Original Constant 299 x 100 0.0065 6.96 % 107 1655

New 3rd Order Fn 322x 10" 0.0070 8.22x 107 1328

New Rational Fn 248 x 100 0.0075. 6.81x 107 1417

New Calculated Fn 4.09 x 10 0.0085 113 x10° 1477

New 3rd Order Function

$1.50 1.28 x 10° 0.0265 3.84 % 107 567
(exper)

215x 10° 00232 455 % 107 556

$2.00 569 x 10° 00140 496 x 107 833
(exper)

874 x 10° 00123 486 107 776

5250 132 x 10 00095 541 % 107 1090

(exper) -

200 x 10'° 0.00844 524 x 107 987

$3.00 322 x 10" 0.0070 8.09 x 107 1330

(exper) 367 x 100 0.006 52 585 x 107 1197
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Characteristic

Experimental

Constant Cp,

1 Region

2 Region

Pelfrey’s Cp

1 Region

2 Region

$1.50 Pulse (Final Rod Height: 43.15)

Max Total Rx Power (W) 215 % 10° 178 x 10° 1.6 % 107 214 % 10° 217 x 10°
Mean % Abs Rel Diff 177 257 503 455
Median % Abs Rel Diff 114 114 453 453
Maximum % Abs Rel Diff 132 132 154 154
Time to Max Power (5) 0.0502 0.0550 0.0530 00585 0.0570
FWHM (sec) 00232 00245 0.0245 00265 0.0260
Steady State Avg (W) 455 % 107 471 %107 443 % 107 7.69 % 107 7.18 x 107
Final Temp (K) 556 592 586 (i) 554 556 (i)
590 (0) 559 (0)
$2.00 Pulse (Final Rod Height: 46.75)
Max Total Rx Power (W) 874 % 10° 7.45 % 10° 6.42x 10° 9.77x 10° 879 x 10°
Mean % Abs Rel Diff 831 152 106 109
Median % Abs Rel Diff 393 393 892 892
Maximum % Abs Rel Diff 299 299 312 312
Time to Max Power (5) 0.0326 0.0340 0.0340 0.0345 0.0365
FWHM (sec) 00123 00120 0.0130 00145 00145
Steady State Avg (W) 4.86 x 107 4.83 % 107 463 x 107 9.23 % 107 8.39 x 107
Final Temp (K) 776 903 867 (i) 789 778 (i)
874 (0) 789 (0)
$2:50 Pulse (Final Rod Height: 50.44)
Max Total Rx Power (W) 2.00x 10 152 x 10" 1.45 x 10" 227 x 10" 214x 10"
Mean % Abs Rel Diff 142 209 134 119
Median % Abs Rel Diff 947 9.47 120 120
Maximum $ Abs Rel Diff 793 793 397 397
Time to Max Power (5) 0.0248 0.0240 0.0240 00255 0.0250
FWHM (sec) 0.00844 0.00900 0.00850 00100 0.0100
Steady State Avg (W) 524 %107 5.21% 107 491 x 107 119 % 10° 112 x 10°
Final Temp (K) 987 1190 1180 (i) 971 964 (i)
1200 (0) 974 (0)
$3.00 Pulse (Final Rod Height: 55.00)
Max Total Rx Power (W) 3.67x 10" 299 x 10 276 x 10 464 x 10" 422x10"°
Mean % Abs Rel Diff 188 146 312 295
Median % Abs Rel Diff 136 136 185 185
Maximum % Abs Rel Diff 809 809 1580 1580
Time to Max Power (s) 00190 0.0190 00190 0.0210 0.0205
FWHM (sec) 0.00652 0.00650 0.00700 000800 0.00800
Steady State Avg (W) 5.85x 107 6.89 x 107 6.53 x 107 171 104 1.62 x 10°
Final Temp (K) 1197 1650 1620 (i) 1150 1140 (i)
1660 (0) 1160 (0)
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Materials

ZAID Atomic
Fraction
B,C Poison 6000 0.200000
5010 0.159200
5011 0.640800
Light Water 1001 06665667
1002 0.0001000
5010 00000055
8016 03332063
8017 00001270
UO,-BeO Fuel 4009 02827602
8016 05277690
92235 00662957
92238 0.1222844
92234 0.0004547
92236 00004358

Element Descriptions

Material (density,
g/cmd)

Outer
Radius (cm)

Safety and Control Rod Radial Regions

Poison B,C (2.48) 0.57150 (safety)
146050 (control)
Void Helium (1.0245 x 10°) 083185 (safety)
165735 (control)
Sleeve Stainless Steel 304 (7.8960) 174625
Void Helium (1.2045 x 10%) 182118
Clad Stainless Steel 304 (7.8960) 1.87198
Transient Rod Radial Regions
Poison B,C (2.48) 088138
Wrap Aluminum 6061-T6 (2.7040) 090678
Void Helium (1.2045 x 10°%) 095259
Housing Tube Aluminum 6061-T6 (2.7040) 127000
Gap Light Water (1.0) 142875
Guide Tube Aluminum 6061-T6 (2.7040) 190500
Fuel Element Radial Regions
Central Void Helium (1.2045 x 10°) 024130
Inner Fuel Disk U0,-BeO (343655) 109982
Void Helium (1.2045 x 10°%) 111760

Outer Fuel Disk

UO;-BeO (3.43655)

1.60274 (0.635 cm at
ends)

1.68402 (center
889 cm)

Nb Cup

Void

Clad

Niobium (8.4)

Helium (1.2045 x 10°)

Stainless Steel 304 (7.8960)

166116 (lower)

1.73228 (center)

170180 (upper)
182245

1.87325
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