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From: , natalex [natalex@telus.net]

Sent: Thursday, July 26, 2007 7:11 PM

To: povetkooleg@hotmail.com; Oleg Povetko

.Subject: Loading Curve Evaluation for postclosure - Our Proposals
Attachments: Report.doc

Oner, rMsHb, Tbl 3TO UMeN B BUAY?

Anekcen.

PS

CoTuk ngy nokynaTb CeroaHs, spoae pewuvnacb npobnema - kynun y Hux Hosyio SIM kapTy 3a $30 ;)



From: natalex [mailto:natalex@telus.net]

Sent: Thursday, July 26, 2007 7:11 PM

To: povetkooleg@hotmail.com; Oleg Povetko

Subject: Loading Curve Evaluation for postclosure - Our Proposals

Oleg, take a look, did you mean this?
Alexei.

PS

| am going to buy a cell phone today, the problem seemed to be solved —1 bought from them a
new SIM card for $30 :)
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The present criticality design analysis of fuel assemblies is evaluations of
proposal disposal criticality methodology for post closure period to evaluate the required
minimum burnup as a function of initial pressurized water reactor (PWR) assembly
enrichment that would permit loading of spent nuclear fuel into the 21 PWR waste
package with absorber plates - Loading Curve Evaluation. The scope of criticality design
analysis covers a range of enrichments from 1.93 (minimal enrichment for the B&W
15x15 assembly désign as the most limiting PWR fuel assembly design through 5.0
weight percent U-235, and a burnup range of fresh(0) through 45 GWd/MTU.

Because of the most uncertainties in k-eff estimations for the loading curve
evaluation are coming from the burnup calculations, uncertainty analyze has been
performed by comparison of k-eff for TAD with a fuel compositions obtained by burnup
calculations for a standalone fuel road (traditional approach) and for the whole assembly
consists of 208 fuels rods. Accurate time-consuming depletion calculations for an fuel
assembly has been performed by the SCALE-5 T-DEPL TRITON sequence that
provides additional lattice physics capabilities that are not available in the Monte Carlo-
based T5- and T6-DEPL sequences, such as the ability to generate lattice physics
parameters and perform branch calculations. For instance, T-DEPL provides the option
to group independently depleted mixtures togéther such that they are tracked
independently but use a common set of cross sections.

Preliminary depletion analysis allowed dividing all 215 fuel roads into the five
group that have almost the same pin powér factors (available from NEWT approach)
for a burnup range of fresh(0) through 45 GWd/MTU (Fig. 1). Other NEWT powerful
option allows to performed burnup calculation for a total of 232 nuclides.

Axial burnup profiles obtained from [21-PWR Waste Package with Absorber
Plates Loading Curve Evaluation, Document Identifier: CAL-DSU-NU-000006 REV 00B]
using 9 axial zones for each of five radial groups with a total of 45 different depleted
materials have been inputted for burnup uncertainty estimation for each point of a
burnup range. Working with such large arrays of data for MCNP / SCALE-5 input
resulted in software designing to increase reliability of obtained data and elimination of
“by hand” input of large arrays of data.

Proposal approach estimates burnup calculations uncertainties and can be used

as a new method for a loading curve evaluation.
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Figure 1. 215 fuel roads of an assembly have been divided into the 5 group (21 - 25)
according their pin powers during depletion calculations and available from NEWT
transport approach



