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John,
 
As previously discussed, attached is a draft memo on our proposed approach to fuel qualification. 
The information is based on HI-STORM FW Amd 4, but the same approach would be used for other
amendments.  After you and your staff have a chance to look at this document, we would plan to
send it in officially in response to the HI-STORM FW Amd 4 RAI. 
 
We would be happy to have a public meeting on this item, if you would like, but we just want to find
an efficient way to keep things moving.  So if this approach is clear, then we will just submit it
officially, but if your staff would like to discuss, we would come down at the earliest convenient
time.
 
Thanks,
Kim
 
Kimberly Manzione
Licensing Manager
Holtec International
Office: 856-797-0900 ext 3951
Cell: 609-781-2629
 
The information contained herein is intended only for the person or entity to which it is
addressed and may contain confidential and/or privileged material from Holtec
International. If you are not the intended recipient, you must not keep, use, disclose,
copy or distribute this email without the author's prior permission. Further, review,
retransmission, dissemination, or other use of this information in whole or part for any
other purpose by persons outside the recipient's organization is strictly prohibited unless
explicit authorization to such effect has been issued by the sender of this message. Holtec
International policies expressly prohibit employees from making defamatory or offensive
statements and infringing any copyright or any other legal right by Email
communication. Holtec International will not accept any liability in respect of such
communications. Holtec International has taken precautions to minimize the risk of
transmitting software viruses, but we advise you to carry out your own virus checks on
any attachment to this message. Holtec International cannot accept liability for any loss
or damage caused by software viruses. If you are the intended recipient and you do not
wish to receive similar electronic messages from us in the future then please respond to
the sender to this effect.
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Discussion

In order to address the NRC’s expectations, we are proposing a slightly different approach to specify the content’s burnup, enrichment and cooling time. Specifically, we propose to explicitly include a specification of burnups and cooling times in the technical specification. This would be in the form of an equation that specifies the cooling time as a function of the fuel burnup. The FSAR would include dose evaluations for selected combinations based on that equation, to identify the condition that is reasonably expected to result in the highest dose rates. With respect to enrichments, a lower bound enrichment would be used in the analyses for each burnup, expected to cover the vast majority of actual fuel assemblies. This way, no explicit lower enrichment limits would be needed in the Technical Specifications. The proposed text for the Technical Specifications, and the proposed text to be added to the FSAR are attached. Note that the dose rate calculations to support this approach are not significantly changed from what is presented before.



Fuel Qualification for the MPC-32ML (to be added to Chapter 2 of the FSAR, and also to CoC/TS)

The burnup and cooling time for every fuel loaded into the MPC-32ML must satisfy the following equation:



With

Ct	Minimum cooling time in years

If the calculated value is less than the minimum value listed in Table 2.1.1.b, the value from that table is to be used as the minimum.

Bu	Assembly-average burnup in GWd/mtU

A,B,C,D	coefficients listed in Table 2.1.9



Table 2.1.9

Coefficients to Calculate the Minimum Cooling Time for Fuel in the MPC-32ML

		Pattern

		A

		B

		C

		D



		see Table 1.2.3b

		1.5384E-04

		-1.4724E-02

		5.3219E-01

		-3.5091







Fuel Qualification for the MPC-32ML (to be added to Chapter 5 of the FSAR)

This section discusses the burnup, enrichment and cooling time combinations that were used to qualify 16x16D fuel that is specified in Table 2.1.1b. 

Burnup and cooling times

Section 2.1 specifies a formula to calculate the minimum cooling time of an assembly as a function of the burnup. There is no general rule to see which combinations would have the highest dose rates at a given location. If the dose rates at a certain location are more gamma dominated, a combination with a low burnup and short cooling time may result in the highest dose rates, while if the location is more neutron dominated, the higher burnup with the higher cooling time may do that. To cover both options, and anything in between, a selected number of combinations are chosen based on the formula, dose rates are calculated for each selected combination, and the maximum dose rates are presented. The selected combinations are listed in Table 5.4.9, together with the dose rate at 1 m from the cask. The dose rates for the various combinations show a clear trend, with the lowest cooling time showing the highest dose rates, the highest burnup the lowest dose rates, and no apparent local dose rate maxima in between. The selection of the 4 combinations is therefore sufficient to identify the maximum.

Enrichments

Enrichments used in determination of the source terms have a significant impact on neutron dose rates, with lower enrichments resulting in higher dose rates at the same burnup. For assemblies with higher burnups (which results in high neutron source terms) and/or locations that are more neutron dominated, the enrichment would therefore be important in order to present dose rates in a conservative way. However, it would impractical and excessively conservative to perform all calculations at bounding low enrichments, since low enrichments are generally only found in lower burned assemblies. 

A conservatively low enrichment value is selected based on the burnup, with values listed in Table 5.4.9. This is based on a review of a database containing information on more than 60000 irradiated PWR assemblies [1]. The values shown in the table would cover more than 99 percent of the assemblies in that database. Given that the basket contains a total of 32 assemblies, selecting the minimum enrichment for all assemblies is considered reasonably conservative. The typical content of the basket would have most assemblies well above the enrichment assumed in the analyses, so even if a small number of assemblies would be below the assumed minimum, that would have a negligible effect or be essentially inconsequential for the dose rates around the cask. Therefore, an explicit lower enrichment limit for the fuel assemblies is not considered necessary.

Additionally, note that the MCNP radiation transport models use fresh fuel with a maximum enrichment of 5% as the fuel material, which results in a slight overestimation of the subcritical multiplication factor, adding an additional level of conservatism to the determination of the neutron dose rates.

Table 5.4.9

Burnup, Enrichment, Cooling Time Combinations Analyzed for MPC-32ML

		Burnup

(MWd/mtU)

		Initial U-235 Enrichment

(wt%)

		Cooling Time

(years)

		Estimated Dose Rate at 1 m from the Side of the HI-STORM FW

(Note 1)



		15000

		1.5

		3

		68



		35000

		2.5

		3.6

		91



		55000

		3.4

		6.8

		53



		70000

		4.7

		14

		34





Note 1: Dose rates will be revised/confirmed.
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