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Table 1: Characteristics of Criticnl Assemblies Used for Data Testing
‘ . Median-
Fuel and Core Average Ak Ak
Fert./Fiss. Volume Fission Calculation Hetero. Trans.
Assembly Ratin Diluents (liter) £. (MEV) Model 7 Ak ook Comments
.
ZPR-3-6F 2P0 U,ss,Al 50 0.4-0.73 CSEVG 1.9
2
2PR-3-12 v?33.3.8 U,88,C ~100 0.2-0.7 CSEWG 1.13
ZPR-6-2 w235 4.3 U,$5,C 7550 0.24-0.65 APDA-216 0.9 0.5
ZPR-3-48 Put3%4.s U,ss,c, 400 0.25-0.68 CSENG 1.7 0.6
Na N l\l
ZPR-3-568  Pu?%-4.6 v,ss,c, 600 0.18-0.60 CSEWG 1.02 1.02  Xi Reflector
Na,O
ZPR-6-6A 235 5.0 U,SS,Na, 4000 0.11-0.5 ANL 0.50 0.25  No Xa, O in
(o} blanket
ZPPR-2 pu?3%5.3 U,S5,Na, 2000 0.18-0.63 (W) ARD 1.6 0.30  Demo Mockup
0.
ZEBRA-2 u?3 e U,ss,c 400 0.15-0.64 CSEWG 0.36  Add 1% 'k
’ for Hydrogen
ZPR-6-7 pu?3% 6.5 U,85,Na, 3500 0.15-0.65 AL 1.50 0.25  No Na, O
o] in blanket
ZPR-3-11 u?qs U,Ss 130 0.4-0.85 CSENG 0.8 0.67
ZEBRA 3 ru?3%-8.6 U,sS,Cu ~60 0.5-0.99 CSTVG 1.17



LMFBR Requirements for Microscopic Nuclear Data®

Table
b Required
Target Quantity Incident Energy Accuracy, % Comments
235y <o f 1 kev-14 Mev 1-2 Of highest priority for fast-reactor calcu-
’ lations and as standard. From 1-20 kev,
accuracy 14, 5+ useful. From 20 kev-3
Mev, accuracy 1%, 3% useful. From 3-14
Mev, accuracy 2%, 5% useful.
233y a 0.001 ev-7 Mev 5-10 Capture cross section equally useful.
235y v 0.025 ev-3 Fev i Needed as a cross check with other iso-
topes. Accuracy of 1.5-2% would be useful.
232py Fission Ratio 10 kev-14 ev 2 tnergy resolution 3%, energy calibration 1%.
Relative to tieed 27 when averaged over 5-10% energy
235y intervals.
23%py « 100 ev-10 Mev 4-10 Accuraty 8%, 100 ev to 1 kev. Accuracy
4%, 1-50 kev. Accuracy 6%, 50-600 kev.
Accuracy 10%, 600 kev-10 Mev. Energy
resolution needed below 20 kev to be
determined. Capture cross section would
be equally useful.
239y Resonance 0.025 ev-500 ev 10 Higher energies for fast-reactor calcu-
Parameters lation.
2u0py °n ¢ 500 ev-100 kev 9 Important for fast-reactor calculations.
2uCpy o;-Y ‘—gabmé;;i56vkgv 5 Accuracy of 15% would be useful,
240py Resonance 100 ev-5 kev 10 Needed for fast calculations, including
Parameters Doppler effect.
241py o £ 0.025 ev-30 kev 3-10 Accuracy to 3% from thermal to 10 ev. 10%,
' S - 10 ev-30 kev.
252¢Ff (spontaneous) 1/4 Basic v standard.
J24Am o 1 kev-2 Mev 220 To determine buildup of 242Cm
'Y
243pm o 1 kev-2 liev 30 To determine buildup of 2“Cm




Table 3 Uncertainty Estimztes for Major Inteqral Nuclear Parameters’

Estimated Uncertainty (lo)

Current Goals Goals for
Hithout for Demo Target
Parameter EMCa Plantb Plant
Breeding Ratio i0.05 +0.04 10.02
Doubling Time +25% +20% 7%
Pu Inventory in Reactor +5% +2% +1%
Overall Power Coefficient® +25% 115% +10%
Doppler Coefficient +15%* 110% +7%
Total Sodium Void Reactivity +1.5$ +0.5% +0.3%
Peak-to-Average Core Power +12% +3% 12%
Density
Total Excess Reactivity +30% +15% +3%
Requirements
Control-Rod Reactivity +15% +3% 12%
Horth ’
Total Neutron Flux at Factor of Factor of Factor of
Reactor Vessel 2 1.2
Total Flux at Top of Head Factor of Factor of Factor of
: 20 5 2

Engincering Mockup Critical.

At time of freezing design of relevant component.

C Does not take into account mechanical and thermal-hydraulic un-
certainty effects.

d Sensitive to the thickness and type of shielding material used be-
tween the radial blanket and the vessel.

*

The estimates of this uncertainty vary from +15% to +25%.
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