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4.3 COMPARISON OF KENO V.A AND KENO-VI

The range of systems comparing all six libraries (238-group and CE from ENDF/B-VII.0 and 56-group,
252-group, 200-group, and CE from ENDF/B-VIIL 1) using KENO-VI is not as extensive as the range
using KENO V.a. The geometry description required for KENO-VI is more complicated than the
description for KENO V.a due to its added flexibility, so KENO-VI is typically only used in cases
requiring generalized geometry or hexagonal array capabilities. KENO-VI cases also tend to take longer
to run, although the relative runtime compared to KENO V.a has improved with recent SCALE releases.

In this report, all cases considered for the KENO V.a validation are converted to KENO-VI inputs using
the cStoc6 utility, run with the CE library from ENDF/B-VIL. 1, and compared with KENO V.a ENDF/B-
VIIL.1 CE library results. The Monte Carlo uncertainty for most cases was 0.00010 Ak. A few cases
converged to 0.00049 Ak, and some cases had final uncertainty values between the two. Table 23
provides the average k.; values and associated uncertainties for each category of experiments. The
average of all individual case differences is 4.46 x 10 Ak, with a standard deviation of 7.48 x 10 Ak.
The mean for the distribution is 0.00002. The number of cases compared in each category, along with the
number that agree within 1 and 2 sigma (sigma is defined as the root-sum-square of the respective Monte
Carlo uncertainties for the respective case) are shown in Table 24. Out of the total 559 cases, 30 or 5.37%
of the differences are more than 2 sigma. In a normal distribution 4.55%, or about 25 cases, would be

69

expected to disagree by more than 2 standard deviations. Figure 68 is a histogram of all individual case
differences, with an imposed normal distribution of 5,000 random numbers with the same mean and
standard deviation shown as a solid line.

Table 23. Average k.;r values and uncertainties for KENO V.a and KENO-VI

Category KENO V.a KENO-VI Difference
* | Average ks Uncertainty | Average ks Uncertainty | Average A  Uncertainty

HMF 1.00162 0.00002 1.00158 0.00002 -0.00004 0.00003
HST 0.99794 0.00002 0.99794 0.00002 0.00001 0.00002
IMF 1.00317 0.00003 1.00321 0.00003 0.00004 0.00004
LCT 0.99944 0.00001 0.99942 0.00001 -0.00003 0.00002
LST 0.99832 0.00007 0.99851 0.00007 0.00018 0.00009
MCF 0.99255 0.00007 0.99256 0.00007 0.00001 0.00010
MCT 0.99998 0.00002 1.00001 0.00002 0.00003 0.00003
MST 0.99813 0.00003 0.99821 0.00003 0.00007 0.00004
PMF 1.00012 0.00003 1.00009 0.00003 -0.00003 0.00004
PST 1.00296 0.00001 1.00297 0.00001 0.00001 0.00002
UCT 1.00168 0.00006 1.00181 0.00006 0.00013 0.00008
UMF 0.99846 0.00003 0.99848 0.00003 0.00002 0.00004
USI 0.98271 0.00002 0.98275 0.00002 0.00004 0.00003
USM 0.97901 0.00004 0.97895 0.00004 -0.00006 0.00005
UST 1.00057 0.00001 1.00057 0.00001 -0.000003 0.00001
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