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1.0 PURPOSE

This calculation performs a decay heat calculation to determine the decay heat of PWR and
BWR fuel assemblies for fuel qualification. The decay heat is calculated as a function of
burnup, enrichment and cooling time and is presented in the form of a mathematical
equation called decay heat equation (DHE). Separate DHEs are fitted for BWR and PWR
fuel assemblies.

This calculation also lists the Fuel Qualification Tables (FQTs) for the various DSC payloads
for the MP197HB Transportation Cask. The FQT listing and description is provided in
Section 5.0.

Also, a set of FQTs based on shielding performance evaluation only is presented in Section
7.0 for comparison. The evaluation is performed in reference [2.7]. Note, such FQTS are
referred to as SQTs (Shielding Qualification Tables) in the reference calculation.

An exponential interpolation is performed to determine compliance with the applicable dose
rate limits at 2 meters from the side of the MP197HB transport package. This is
documented in Section 6.0.

2.0 REFERENCES

Proprietary Information Withheld Pursuant to 10 CFR 2.390
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3.0 METHODOLOGY, DESIGN INPUTS AND ASSUMPTIONS

3.1 Methodology

Proprietary Information Withheld Pursuant to 10 CFR 2.390

3.2 Design Inputs

Proprietary Information Withheld Pursuant to 10 CFR 2.390

3.3 Assumptions

Proprietary Information Withheld Pursuant to 10 CFR 2.3 90



I

4.0 ANALYSIS, RESULTS AND CONCLUSIONS

Proprietary Information Withheld Pursuant to 10 CFR 2.3 90
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4.1 PWR Decay Heat Equation

A non linear regression analysis was performed to obtain a fit of PWR the decay heat data
as a function of burnup, enrichment and cooling time. A very good fit was obtained based
on an iterative evaluation using a 9-parameter model. The functional form is expressed
below:

The Decay Heat (DH) in watts is expressed as:

F1 = A + B*X1 + C*X2 + D*X12 + E*XI*X2 + F*X2 2

DH = FI*Exp({[l-(l.8/X3)]*G}*[(X3-4.5)H]*[(X2/Xl)i]) + 20

where,

Fl
Xl
X2
X3

A
B
C
D
E
F
G
H
I

Intermediate Function
Assembly Burnup in GWD/MTU
Initial Enrichment in wt. % U-235
Cooling Time in Years

-44.8
41.6

-37.1
0.611

-6.80
24.0

-0.575
0.169

-0.147

Proprietaiy Information Withheld Pursuant to 10 CFR 2.390
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4.2 BWR Decay Heat Equation

A non linear regression analysis was performed to obtain a fit of the BWR decay heat data
as a function of burnup, enrichment and cooling time. A very good fit was obtained based
on an iterative evaluation using a 9-parameter model. The functional form is expressed
below:

The Decay Heat (DH) in watts is expressed as:

F1 = A + B*X1 + C*X2 + D*X1 2 + E*XI*X2 + F*X22

DH = FI*Exp({[1-(1.2/X3)]*G}*[(X3-4.5)H]*[(X2/X1)']) + 10

where,

F1
Xl
X2
X3

A
B
C
D
E
F
G
H
I

Intermediate Function
Assembly Burnup in GWD/MTU
Initial Enrichment in wt. % U-235
Cooling Time in Years

-59.1
23.4

-21.1
0.280

-3.52
12.4

-0.720
0.157

-0.132

Proprietary Information Withheld Pursuant to 10 CFR 2.390
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Proprietary Information Withheld Pursuant to 10 CFR 2.390
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4.4 Conclusions

The decay heat input data has been utilized to determine separate decay heat equations for
design basis BWR and PWR fuel assemblies. Sufficient margin for uncertainty is included
to ensure that the calculated decay heat is conservative. The calculated decay heat
equations are not valid for assembly cooling times less than 5 years.

The discussion and results for the fuel qualification for shielding are presented in
Section 5.0.

FQTs presented in Section 7.0 show minimum required cooling times for fuel assemblies in
verious DSCs considered for transportation in MP197HB transport cask in order not to
exceed regulatory restrictions on dose rates at normal and hypothetical accident conditions
of transport. A comparison with the FQTs presented in Section 5.0 shows that the FQTs
presented in Section 5.0 provide the bounding cooling times. Note, cooling times shown in
Section 7.0 FQTs are rounded up to the nearest .0 or .5 decimal points. For example, 5.0,
6.1, 7.5 and 7.8 years are rounded up to 5.0, 6.5, 7.5 and 8.0 years, respectively.

The discussion and results for the dose rate interpolation calculations are presented in
Section 6.0.

4.5 File Listing

Proprietary Information Withheld Pursuant to 10 CFR 2.390
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5.0 FUEL QUALIFICATION TABLES

The fuel qualification calculations for the various PWR and BWR spent fuel DSCs considered as
authorized payload for the MP1 97HB cask are documented in reference [2.7]. The results of these
calculations are simplified and summarized in the Fuel Qualification Tables (FQTs) shown herein.
The FQTs provide the minimum required cooling times as a function of enrichment and burnup to
ensure that the fuel assembly with those parameters meets the transportation dose rate criteria.
The following Table provides a cross reference for the FQTs of all the DSC payloads for the
MP197HB cask.

DSC FUELTYPE FQT REFERENCE

24PT4 PWR Table 5-1
32PT PWR Table 5-2

24PTH PWR Table 5-3

32PTH PWR Table 5-4

32PTHI1 PWR Table 5-5

37PTH PWR Table 5-6
61BT BWR Table 5-7
61 BTH Type 1 BWR Table 5-8
61 BTH Type 2 BWR Table 5-9
69BTH BWR Table 5-10

Extensive notes on the use of the FQTs for each DSC are provided at the end of the Table for
each DSC or separately in the page immediately following the FQT. The notes for 61 BTH Type 1
and Type 2 DSCs are combined and are shown after Table 5-9.

Further, a conservative simplification is effected by setting the minimum cooling time for the 61 BT,
61 BTH Type 1 and Type 2 DSCs and 24PT4 DSCs to 7 years with increments of 0.5 years. The
minimum cooling time for the 69BTH DSC is set to 6 years with increments of 0.5 years. The
minimum cooling time for the remaining DSCs is conservatively set to 10 years with increments of
0.5 years.

The minimum cooling times set in the FQTs ensures that the decay time utilized in the decay heat
calcuations (based on the DHEs determined in this calculation) is "valid" (greater than or equal to 5
years) and appropriate.

The qualification for fuel assemblies in the 32PT / 32PTH1 / 32PTH and 37PTH DSCs, where
burnup is credited, is based on utilizing a "minimum required" burnup as a function of enrichment
and cooling time. Longer cooling times may be needed for qualification of these fuel assemblies.
This qualification is not performed in this calculation.

Further, FQT's with actual cooling times based on the shielding performance evaluation only are
presented in Section 7.0 for comparison. Such a shielding evaluation is presented in [2.7] for the
various PWR and BWR DSCs considered for transportation in MP1 97HB cask.
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Table 5.1

PWR Fuel Qualification Table for the 24PT4 DSC

(Minimum required years of cooling time after reactor core discharge)

Bu
(GWd)
MTU)

Initial Enrichment

10
15
20

28
30
32 7.5 7.0 7.0 7.0 17
34 8.5 8.5 8.0 7.57
36 10.510.0 9.5 9.08

38
39 ~ J

40 1

42
43

51

f54

60

Notes:
BU = Assembly average bunmup.

* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup conservatively
applied in determination of actual values for these two parameters.

* For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the 12 peripheral locations of the canister with
cooling times less than 10 years. No adjustment of cooling time is required for fuel assemblies in other locations or for those that have cooled for more than 10 years.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
* Fuel with an initial enrichment either less than 1.8 or greater than 4.85 wt.% U-235 is unacceptable for transport.
* Fuel with a burnup greater than 60 GWd/MTU is unacceptable for transport.
" Fuel with a burnup less than 10 GWd/MTU is acceptable for transport after 7-years cooling.
* Example: An assembly with an initial enrichment of 4.65 wt. % U-235 and a bumup of 41.5 GWd/MTU is acceptable for transport after a 7.5-year cooling time as defined by 4.6

wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table (other considerations not withstanding).
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Table 5-2

PWR Fuel Qualification Table for NUHOMS®-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Assembly Average Initial U-235 Enrichment, wt %
GWD/
MTU 1.1 1.2 1.4 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0o10.0 10.0 10.0110.0o10.0 10.010.0 10.0110.0 10.0 10.0110.0o10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0

15 10.0 10,0 10.0 10.0 10.0 10.0 10,0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.o lO.0 10.0 10,0 10.0 10.0 10.0 10.0 10.0 10.0 1o.0 10.0 lO.0 10.0 10.0 10.0 10.0

20 0.0 1O. lO.O 10.o 1O.O 1O. 1o 10. 10.0 10.0 10.0 10.0 10.0 10.0 10o.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.o 10.0 lO.0 10.0 10.0 10.0 10.0 10.0 10.010.0 10.0

25 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 1O.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

28 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0.10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

30 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 lO.O lO.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

32 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0l10.0.10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0.10.0 10.010.0 10.0 10.0 10.0 10.0 10.0 1.0 10.0

34 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

36 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

38 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

39 10.O 10.0 10.0 10.0 1.O0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.o lO.0 10.0 10.0 10.0 lO.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

40 110.0 10.0) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0010.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10).0 10.0 10.0110.0 10.0110.0

41 10.0 10.o01.0 10. 10. 10.0 10.0 10.0 10. 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0110.0 10.0 10.0110.0 10.0110.0

42 10.0 10. 10.0 10.0 10.0 10.0 10.010.0 10. 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0

43 10.0 10.0 10.0 10.0o 10.0 10.0 10.0110.0110.0110.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

44 10.0 10.0 10.0 10.0 10. 10.0o 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0.10.0.10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

145 111.5 10.0 100 0. 1 .0 10.0 10.0 1001.0110.0 110.00i.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0T10.0 10.0

Notes:
o BU =Assembly average bumnup.
" Use burnup and enrichment to look-up minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup conservatively

applied in determination of actual values for these two parameters.
* For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the 16 peripheral locations of the canister with

cooling times less than 10 years. No adjustment of cooling time is required for fuel assemblies in other locations or for those that have cooled for more than 10 years.
* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
" Fuel with an initial enrichment either less than 2.0 or greater 5.0 wt.% U-235 is unacceptable for Transport.
" Fuel with a burnup greater than 45 GWd/1MTU is unacceptable for transport.
o Fuel with a burnup less than 10 GWdfMTU is acceptable for transport after 10-years cooling.
" Example: An assembly with an initial enrichment of 4.85 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for transport after a 10-year year cooling time as defined by

4.8 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table (other considerations not withstanding).
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Table 5-3
PWR Fuel Qualification Table for NUHOMS®-24PTH DSC

(Minimum required years of cooling time after reactor core discharge)

BU Assembly Average Initial U-235 Enrichment. wL %GWD/
MU 0,7 0.8 0.9 1.0 1.1 1.2 1.3 1.411.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 0 1 10.0 10.01 O 0100o. 0 10.0 10.0 10.0 10.0 10. 0 10.0 10.0 10.0 10.0 10.0 10.0 1o 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 1 0. 1 10 .0 10.0 10.0 10.0 10.0 10.0 10.0
15 100 10o 10.0 10.0 10.0 10.0 10 0 1010 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.010.0 10.0 10.0 10.010.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0

20 1010.01100 10,0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0110.0010.0 10.0 10.0 10.0 10.0 10.0 10. 0 10.0 10.0 10.0 10.0

258 . .:. • "K, i 100 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0M 10.0 10.0

3L • .,k% 10.0 10.0 10.0 10.010 10.0 10.0 10.0 10.010.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.01010.0 10.0 10.0 10.0 10.0 10. 1. 10.0 110.0 10.0 10.0 10.0

. .. 100 100 100 100 10010.0 10.0 10.0.10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

34 3 10.0110,0 10.0 10.0 100. 10.0 10.0 10.0 10.0,10.0 10.0 10.0 10.0 10.0o10.0 10.0 10.0 10.0 lO.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.010.0 10.0 10.0 10.0o 1o.010.0 10.0 10.0 10.0

36 1 ,w "v.0 10.0 100 10.0 100 100 1O0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

36 . .... ,,. ,. 100 10.0 100110010.0 10.0 10.0 10.0 10,0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10,0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

38 ,, .. .,,100 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

39 ,: ,. ..,, 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10,0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10,.0 10.0 10.0 10.010.0 10.0 10.0 10.0 10.0 10.0 10.0

40 .. ,, : 100 10.0 100 1001010.0 1 0.0 10.0 10.0 10.0 10.0 10. 0 10.0 10.0 10.0 10. 0 10. 0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10,o 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0
41 ýii•g~l•i;{,{!J}{{i,! !i ~li•I 0(110 0 10 0CI1,0 O1CI I0I. 0.C 0. 1OO0.0 IO. 10.0 I0.0 10.0 10.0 10.0 10.01o.0 10,0110. 10.03 10.0 I0.0 1O.0 I0.0 I0.0 10.0 10.110.0110.0

41 l ,.l , 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.01. 10.0 10.0 10.0110.0 110.0 10.0 10.0 10.0 10.0 10.0

43 ..... , ,: 10.0•10.0 10.0•100 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0 10.0 10.0 10.0110.0 10.0
! 44 .;:'..: l ` fl : ` i ;i'i ! 100 100 10010010.0 10.010.0 10.010.010.0'10.0 10.010.0 10.010.0.10.0 10.0110.0 10.0 10.0 10.0 10.0 10.0 10.0
45 10.0='•"• 10:}}j;• , .0 10.0 10.0110v,0110.0110.0.. 10.0 10.0 10.010. 10.0 10.0110.0 10.0 10.0 1O.Ol.OlO130.0 10.0 10.0110.0 [0.0110.0 1.
46 • I• 10.5 10.0 10.010,10.010.0]110 C 010.0 10.0 10.03 10.0 10.0 10,0 10.0 10.03 10.0 10.0 10.03 10.0 10.0 10.0 10.01210.03 10.0

47 ••ii• •Not Analyzed47 Not A ayzed•'',•• 111.5 11.01 0.010.0 10.1210.1310.0 10.0 10.0 10.0 10.0110.0 10.0 10.03 10.0 10.0 10.0 10.03 10.0 10.0 10.0110.0 10.0 10.0

48 -••5 .! {,15 12.0 11.010.5 10.01 10.(] 10.010.0 10.0 10.0 10.0110.0 10.0 10.0 10.03 10.0 10.0 10.03 10.0 10.0 10.0' 10.0 10.0 10.0

I I,•g49 ....... 11a '•{ a•"{i• .;I'@. .5 4 115 . . ..0.5 10.010.0 10.01 10.0'10.0110.0 10.0 10.0 10.03;10.0 10.0 10.03110,0 10.0 10.0.10.0 10.03110.0

50 .2, • -l i. 12.0 11.5 10.5 10.0 10.0 10.0 10.010.010.0 10.0 10.010.010.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
.1- I LA .~ 3ý513012,011.51110110.010.010.010.010.010.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

52 !.%i;!!: i6!• • I g !••• • •` • ;, i•i;; i 13. •13.012.5112.0111.0 10.5 10.0 10.0 10,0 10.0to 10.0 10.0 2 10.03110.0110.0 10.01i0.0 3 10,0 loO 1.

55 .); .. A ' 16.015.015.014.0 13.5 12.5 12.0 11.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0110.0 10.0110.0 10.0

56 LjL L6, , ,A 'l16 16.01615.0 14.5 13.5 13.0 12.0 11.5 11,0 10.0 10.0 10.0 10.0 10.0110.0 10.0110.0 10.0

57' ~ ~ 1951. 7517.0 16. 0 15.0114.5114.0 1 3.0 12.5 11.5 11.0 1. 10.0 10.0 10.0 1,10110.0 10.0

60 1A~20.519.5 19.0118.0117.0 16.0 15.5 15.0 14.0 13.5 12.5 12.0 11.0 10.5 1. 001.

61 215 20.5 20.0 19.0 18.0 17.5 16.1605. 145135 13.0 12.5 11.5 1. 001.

62 lv l liý~~~22!521.5 21.020.019.5 18.51717.7.1. 15.5 1.5 14.0 13. 1.5 11.1.005
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Notes: Table 5-3

" BU = Assembly average burnup.
" Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel

enrichment and burnup conservatively applied in determination of actual values for these two parameters.
* For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the 12

peripheral locations of the canister with cooling times less than 10 years. No adjustment of cooling time is required for fuel assemblies in
other locations or for those that have cooled for more than 10 years.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
" Fuel with an initial enrichment either less than 0.7 or greater than 5.0 wt.% U-235 is unacceptable for Transport.
* Fuel with a burnup greater than 62 GWd/MTU is unacceptable for transport.
* Fuel with a burnup less than 10 GWd/MTU is acceptable for transport after 10-years cooling.
* Example: An assembly with an initial enrichment of 4.85 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for transport after

10-year cooling time as defined by 4.8 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table (other
considerations not withstanding).
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Table 5-4
PWR Fuel Qualification Table for N-UHOMS®-32PTH DSC

(Minimum required years of cooling time after reactor core discharge)

BU Assembly Avera ie Initial U-235 Enrichment, wt. %I
MTU/ 0.3 0.6 0.911.011.1 1.2 1.311.4115 1.6 1.7 1.8 1.9 2.012.1 2.212.312.4 2.5 126 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.713.8 3.9 4.0 4.114.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 55.. IM T]0 1 0.0 ,10 .0 C 10 .0 I0 .0 10 .0 10 .0 ; 10 .0 M 10 .0 1i0 .0 10.0 I 1C 0 .0 10 .0 10 .0 10 .0 10 .0 i10 .0 10 .0 10 .0 IO . 1 0 .0 I O1 0 .0 10 .0 1 0 .0 IO .1 0 .0 10 .0 1 0 .0 1 0 .0 1O C 0 .0 I0.0 10 .0' 10 .0 10 .0 I01 .0. .O I . O. O I . 0 I .. 0 1. 01 5 1 0 .0 1 0 .0 1 0 0 0 . 1,oo 1 o .o 1 o oo io.( 1o o 0 I OO 1o . 01o 0 ,l o 1o o 0 1o o! .o 1 o.0 1 0 .0 11 0 .0 11 0 . o 01 1 0 .0 1 0 .0 1 0.0 1 0 .01 1 0 .0 1 0.0 l , 0I1 0 .0 1 0 .0 1 1 0 .0 1 0 .0 1 0 .0 f 1 0 .0 1 0 .0 1 1 0 .0 1 0 .0 ' 1 0 .0 3 1 0 .0 1 1 0 .0 1 1 0 .0 1 0 .0 3 [0 .0 1 0 .0 I0 .0 1 0 .0 I
2 0 I0 .0 T o1 0 .{: 0 - j- F o -10.C 10.0 1 0 .0 1 0 .0 1 0 .0 10G i.0 10.0 10 l0 .0 I 0 .0 1 0 .0110 6 0 .0 110 .0 10.0 1 0 .0 1 0.C 11 0 .0 1 0 .0 I 01 0 .0 1 0 .0 I 0 .0 110 . 0 1 0 .0 1 0 .0 1 0 .0 1 0 .0 I O C 0 .0 1 0 .0 10.0 10 .( I .01 0 ,0 1 0 .1 0 .0 [0 .0 1 0 .0 1 0 .0 1 0 .0 =
2 5 ; •'! ''• i • 1•i : ' g Y i ••iZ : ' o. o 10 .0 10.0 10 .0 10 .0 10.0 10 .0 10 .0 10 .0 1o .o 1o . o 10 .0 1 0o.0 10 .0 i o.0 110 l.0 10 .0 10 .0 10.0 10 .0 10.0 10.0 10 .0 10.0 10.0 i o,0 o 10 .0 10 0o 0 1. 0 10. 0 lO . o . 0 10. 0 1 0. 0 1o .o 1o
30 iii~~~~~ii!; :10.0~i~Ii~•':•• 10.07 1 0. 0 1 0.0 1 0. 0 1 0.0 1 0.0 10.0 1 0.0 10o 0 1oo 1 0. 0 1 0. 0 1 0.0 1 0. 1o .0 io 0. 1o l Io 1. o I o. o 10 o1oi. oo1oooo ,oooo ooooo1o1o

32 , ý :•• ,I', L:i=••{'•!•1 0.::•• 0 100 10.0 10. 10,0110.0 100 010. 10.0 10.0 10.0 10.0 10.03il. 10.0 10.0 10.0 10.0 10.0 10.(3 I0.0 i0.0 I0.01I0.0 10.0 I0.0 10.0 10.0 IO.0 lO.11.O 10.0 .10i.0 1o.0 io.0 1o.0 io.034 l~!'•Y!;i~•~? t!• !i:•'i••lh;;( O.O 10.0 10.0 io.0 10.0 10.0 10.0 10.0 10.0 10.0 io,0 1o.0 1i0.0 10.0 10.0 1o.0 10.0 oo10i.0 i0.0 10o.0 o.o 1 o.11.o i0.0 10.0 1o.o 1o.o 1o.0 1O,O11o.o 0.0 10.0 10.0 10.0 10.0 10.036 !: lii:ii;":;i• ••:;;•::?,•,, 5 ¢:'.t•'',x o. 1OO.0 10.0 10. 10.0 10.0 10.0 10.100 1oo0 10.0 10,0 l.0'lO.O 10.0 10.0 10.0 i0.01I0.0{O 1o.o 10.0 10.0 1o.0 10.0 10.0 10.0 io.0 io.0 io.o io,o 10.0 10.0 1 o.0 io.0 10.0o0.
3 8 • • : : , ,; •• • , •• ; ; ,; • ? 'b~ • • ; r z 1 2 .5 1 1 .5 1 0 .5 1 0 .0 1 0 .0 1 0 .0 1 0 .0 1 .0 .( 1 0 .0 1 0 .0 1 0 .0 1 0 .0 1 0 .0 11 0 .0 1 0 .0 1 0 .0 1 0 .0 1 0 .0 1 1 ,01 0 .C 1 0 . 0 1 0 .0 1 0 .0 1 0 .0 11 0 .0 1 1 0 .0 1 0 .0 1 0 .0 1 0 .0 1 0 ,0 1 00 1 0 .0 1 0 .0 1 0 .0 1 0 .0 1 0 .03 9l ; • • ; ,, ;;f , i• 14 .0 13.0 11.5 10.5 l 0.0o10.0 10.0110.0 10.0 110.0 10 .0 10,0 10.0 110.0 110.0 10.0 10.0 10.0 110.0110.0110.0 ,10.0 10.0 10.0 110 0 10 .0 i 10.0 10.0 10. 0 10.0 1 10.0 10.0 10.0 3 10.0 I0.0 1 .40 ;:,•r 't;J; 1501 14.0 13(12.0 10.010.0 I0.0 10.01001010.0 l 0.0 lol.010.0110,[I,0I, 10.0 i0. ( 100110.01oo10. o 10 o1.0 IO.0 10.0 10010.0 10.0 10.0 1o.o IO.0 10.0 10.0llO.0 10.0 10.0

4 3 ,10.0 10.0 10.0.10.06 .0.011.50110.0 ... 012 .. o11..0i10.0i0 .. 0i1..0i0o.0i10.0 00.0i10.0I0 .,010 .. 0it.0.0100.0i10.0 10.0 10.010.010. 10011.0 0.010. 100 1.0 0.010. 100 1.0 0.0 i0.0 I0.0 1 0.0 1 0. 0 1001 0.0 10.0 10.01 0.01 .45 • ; 10.0 10. 10.03 MooOoIo110.o 1o-oIO- 10.0 10.0 10.1o-o0 10.0 1. o0. 1o .11. 0 1o-° 10. o001. I°-.0I °0. I°-° °° 1 0.0 1°.°I.I
;:L~g•"'•" ) •,' '• •'•"' 0 .0 I .0 10 0 0 0 ' 0 .0 10 ,0 10.0 IO 1 0 .0 11I0 .0 10 .0 10 .0 10 .0 10 .0 10 .0 10 .0 1I0 .0 I0 , 11.0 10 .0 10 .03 10 .0 10 .0 10 .0.47 • 111,;• l•!• i .5 11.5 11.0o11o.0 11.0 10.5 10.0 10.0 10.0 ilO.0 10.0 10.0 10.0 10.0 10.0 10.oi 0.0 10.0 io.0 10.0 10 o.0 1 o.0 o.0o0.

4949 : •~• i- 112.5 1 2.o 5 1 2.5111. 5 1 0.5 l.10o.0:,~ 10.0 10.0110.0 10.0 10;o 10.0 ,oo0.0 -1o.D O 10.0 M110.0 10.0 10.0 10.01
so <i;••3••;l••••;:;•:•; 1 ',=,,;'•••~Ji: (!i;i::•, Y•;••i•]1 3..5 1 3. 5 1 3.513.0112. 0 I 1. 0 10. 0 10.c10.0 i 10.010.0 i 0.0 10 o . 0 10.0 10.0110.0 10.0 110.010.010.0 lOO10.0

51 4, 5 14.5•=• 1401.011. 0 .1 12.0 1151.10.0 110.0 MO, 10.0 110.0 10 .0 lo 0 .0 10.0 10. 110.010.0 10.0

%,,;;;.;•Z;•:/:=,• 11 5. 5 1. 0 • 1 5.014 14.0, 13. 5 12 ,5 = 11,5 110.5 110.0• 10.0; 10.0 10.0 110.0 110.0 10.0 10.0 10.0 II ,10.0 10.0 1

.... 17.53;. 17.0••. ),••,•'. :;•'•z;,:;:' . .:"e:•; ii 1 6.5 15.05.14. 5 1 4.13. 012 .011.5 10.510.0110.0110.0 10.010.0 10.0 1.001.

55 !ii• •••••i: •; ! ;••.••.'••"• i 18.5 18.0 17.51.5 6. 15.0 14.0 13.0 112.5 11.5 10.5110.511. 10.0 10.0 10.0 10.0 10.0 10.0
5 6 • t•• : i • • i9 .5 1 9 019 . 0 !1 8 .0 7 . 16 .0 1 5 .5 114 .5 13 .5 12 .5 12 .0 1 1.0 31 11 .0 10.5 ' 10 .510 5 10 . 510 .51 I0 .5

• ;!! ii '•i • ;• ! • '. • l 3 • ; { • i • • .• • • • ;• • ; t• • • 2 1 .0 2 0 .5 1 9 .5 1 1 8 .5 1 7 .5 11 6 .5 '1 6 .0 1 5 .0 1 4 .0 1 . 1 2 . 0 1 2 .0 1 2 .0 { I .1 1 .5 1 1 .5

6 0•• • • ., :.• : '23 .5 2 2.. 022 .0 21 . oi 0 0 9 .0118 .0 17 .5 1 5 5 1 1 01 3 1 -- 0 11 - - - .
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Notes: Table 5-4

" BU = Assembly average burnup.
" Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel

enrichment and burnup conservatively applied in determination of actual values for these two parameters.
" For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the 16

peripheral locations of the canister with cooling times less than 10 years. No adjustment of cooling time is required for fuel assemblies in
other locations or for those that have cooled for more than 10 years.

" Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
• Fuel with an initial enrichment either less than 0.3 or greater than 5.0 wt.% U-235 is unacceptable for Transport.
" Fuel with a burnup greater than 62 GWd/MTU is unacceptable for transport.
* Fuel with a burnup less than 10 GWd/MTU is acceptable for transport after 10-years cooling.
" Example: An assembly with an initial enrichment of 4.85 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for transport after

10-year cooling time as defined by 4.8 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table (other
considerations not withstanding).
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Table 5-5
PWR Fuel Qualification Table for NUIrOMS®-32PTH1 DSC

(Minimum required years of cooling time after reactor core discharge)
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Notes: Table 5-5

" BU = Assembly average burnup.
* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel

enrichment and burnup conservatively applied in determination of actual values for these two parameters.
" For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the 16

peripheral locations of the canister with cooling times less than 10 years. No adjustment of cooling time is required for fuel assemblies in
other locations or for those that have cooled for more than 10 years.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
" Fuel with an initial enrichment either less than 0.7 or greater than 5.0 wt.% U-235 is unacceptable for Transport.
" Fuel with a burnup greater than 62 GWd/MTU is unacceptable for transport.
" Fuel with a burnup less than 10 GWd/MTU is acceptable for transport after 1 0-years cooling.
* Example: An assembly with an initial enrichment of 4.85 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for transport after

10-year cooling time as defined by 4.8 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table (other
considerations not withstanding).
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Table 5-6
PWR Fuel Qualification Table for NUIHOMS®-37PTH DSC

(Minimum required years of cooling time after reactor core discharge)

BU Assembly Average Initial U-235 Enrichment, wt. %MTU 0.7 0,0810.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.711.811.9 2.01,2.1 2,212.312.4 2.5 2.612.712.812.9 3.0 3.113.213.313.4 3.5 3.613.713.813.9 4.0 4.1 14 .2 14.3 14.4 4.5 14.6 14.7,14.8 4.9 5.0

12 10 .0 100 .10•0•100.•100• 10.01100• 10.0 10.0 10.0 100 010.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.010.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
i 1 0 0 1 

145 14.5 1 . 2 .014.0 14.0 13.0 2.0 11.0 100510.10.5 10.510,010 
10.0 10.0 10.0 

10.0 10.0 10.0 10.0 

10.0110.0 00.0 

10.0 10.1 10.0 10.0 lo o l lO.0 1o. o 1 o.o 1oo 1 oo 1 o.0 1l.0 100 10.0 10.0 1 o.0 10 . o4 ,10 I010,0 L 00 100 1 0 I0 100110.0 100 10.0 120 011.0 11 .0 I1.0 10.0 10.010 .011.00 10.0 1 10 1.0 110.0 10.0

171716 15.0 10.405 13.5 1.2.5 12.5 12.5 12.5 12.0- 12.0 12.0) 12.0 12.0 11.51. 115 1..1.

28 , ; 10.0i 10i- . ...0 ..0 ... 0 10. 0. 0 1. 0 1. 0 1.01 710.0 1 5.0 1 4.513. 5 1 3.0 1 3.0.1 3.0 1 3.0 1•.0 1 2. 5 1 2. 5 1 2. 5 10.5 10. 5 1 2. 0 1 2.0 lO.O::ý30~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~~~~~~~1~ lO000000000000000001.1.i~i~i.L.O00 o.L.L.l~l~l.1001.1 .O l.o. o 10.11.O IO.OlO.O lO.OlO.O lO.O.

36 10. 10. 001 .01 .01 .00.0 10~.01. 01. 0 1001. 001. 001. 10. I 
5JD 1.

0 
10. 10.0 16.5 10.0114.50140.0 14.0 14.0 13.5 13.5 13.5 13.5 13.5 13.5 13.0130.0 13.0

38 15.014.0 13.0~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~il. 12011.11.11.0Mo..0100 0. 0.10.0..0100lO.O0. 1.01.01o0.01o0.11.01.o100lO..0.11.01.1o00 0. 0. I.0l.0o0 o.

3916.15..010. 10 1 . 1 0o1.0 .0 0.0 1. 1 10 .0 1 0. 0 1 0.1. 16.0 10.0 1 0. 0 1 0.0 10. 0. 10.011 .0 1.5 18 . 18.0 18.0 18.0 18 . 0 17. 17.5 17 . 0 1

40 17 5 L16.5 L5.5~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~~~~~~~~~~~~1. 14003..1.01.01000.010.11. 1.00.o10010.10..0.0100110.0.11. 1.0100.00 0, 11.00.01001010..01.0100 10.00. 1.

42 ýrt'O.0 0.10010.0 0. 10011.0 0.11.01.0 0. 10. 10010.10.0 10.0110.1;10.0 10.0 10.0 10.0 10. 10.0 10.0
43 1.010.0 0.010. 10. 100 1.0 1.010.010.010. 100 10011.0I0.0 10.0110.0; 10.0 10.0 10.0 10.0 10.0 10.0 I0.0
44 1.011.0 1.011.0 1.0 1.0 0.0 0.010.0 MP. 0.0 0.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 m [ 0.0 10.011.
45 10.511.0 10.0 1.0 10.0 0.0 10.0 0.0110.010.0 1. 100 10.0 10.0 10.0 10.0 I0.0 10.0 10.0 1. 10 1 10.0 10.0 1:
46 1151105 105 105 105 100 10. 10. 10.110. 10.110. 110. 001.0 10.0 10.0 10.0 10.0 10.0 10.5 1o.0 !0.0 10.01
47 Not Analyzed 13.01~~~~~ ~ ~~~~~11.51101,110131.1001.1.0001.100 .000 11.0 11.0 11.0 11.0 11.0 11.0'11.0 11.0 10.0
48 14.0 13,0 12.0 12.0 12.0 11 ~ ~ ~ ~1.5 10.2001. 001.11.1001. 001.0 10.0112.0 10.0 10.0 10.0 10.5 10.50110.0

.5 L.5 L.5 L D L 10. 10. 10. 10. MO 10, 31.0 M110.0 1 0.01 . 10.0 10.0 10.0 10.0 12.0 10.0
13.513.513.513.012.011.010.0_10. 10. M O 1 4. 1.0 10.011.0113 . 0 1 0. 0 1 0.0 1 0. 0 1 0.013 10.0 10.0

51 145 145 140114.113. 12. 11.010.510.5 10 5 .10..5M 10,01 4.050, 14.5 10.0 10.0104.0 !10.0 10.0
52 ~~~~~~~~ ~ ~ ~ ~15.5 . 15.0 401. 201. 101.1 .01. 105 1.5115.5 105. 105. 1.011.510.0 10.050.
53 16. 16.516.0 5.0 1.0 130 12. 12.0 1, 6151.5 11.5*111.5111.0 11.0 11.0 11.0 11.0 11.0 10.51

54 ~~~~~~~~ ~ ~ ~~17.5 17.0 1601501.5 13.7251. 25 251.1201.0 12.0 12.0 1165 11.5 11.5 11.5

59 
2 .02.0 1. 01. 011. 1. 16.5 16.5• 16.1 16.0 118.0 16.0 17&-01715 .5 15 .51.

62 5ý54.23.23.ZL LOJ 0ý19.5 19.'. 19.519.0319.0n 19.0 18.5118,5118. =85
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Notes: Table 5-6

* BU = Assembly average bumup.
" Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel

enrichment and burnup conservatively applied in determination of actual values for these two parameters.
* For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the 16

peripheral locations of the canister with cooling times less than 10 years. No adjustment of cooling time is required for fuel assemblies in
other locations or for those that have cooled for more than 10 years.

" Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
" Fuel with an initial enrichment either less than 0.7 or greater than 5.0 wt.% U-235 is unacceptable for Transport.
" Fuel with a burnup greater than 62 GWd/MTU is unacceptable for transport.
* Fuel with a burnup less than 10 GWd/MTU is acceptable for transport after 1 0-years cooling.
" Example: An assembly with an initial enrichment of 4.85 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for transport after

10-year cooling time as defined by 4.8 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table (other
considerations not withstanding).
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Table 5-7
BWR Fuel Qualification Table for the NItHOMS®-61BT DSC

(Minimum required years of cooling time after reactor core discharge)
BU Initial Enrichment

(GWdM 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4
MTUII

10 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
15 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
20 7 7 777 777777 7 7 777 7 7 7 77 7 7 77 717 717
25 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
28, ' "7 7 7 7 7 7 777 7 7 7 7 7 777 7 7 7 7 7 7 7
30 L 7 7 7 7 7 7 7 7 7 7777777777 7 7 7 77 7 7 7
32 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
34 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
36 8 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777 777 7 7 77
39 .7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

0 , •9 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

Notes:

* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in
fuel enrichment and burnup are conservatively applied in determination of actual values for these two parameters.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
* Fuel with an initial enrichment less than 1.4 and greater than 4.4 wt.% U-235 is unacceptable for transportation.
* Fuel with a bumup greater than 40 GWd/MTU is unacceptable for transportation.
* Fuel with a bumup less than 10 GWdIMTU is acceptable for transportation after 7 years cooling.
* For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the

24 peripheral locations of the canister with cooling times less than 10 years. No adjustment of cooling time is required.
* Example: An assembly with an initial enrichment of 4.15 wt. % U-235 and a bumup of 31.5 GWd/MTU is acceptable for

transport after a 7-year year cooling time as defined by 4.1 wt. % U-235 (rounding down) and 32 GWd/MTU (rounding up) on
the qualification table (other considerations not withstanding).
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Table 5-8
BWR Fuel Qualification Table for NUHOMS®-61BTH Type 1 DSC

(Minimum required years of cooling time after reactor core discharge)
BU,

GWD/
MTU

10
15
20
23
25
28
30
32

34
36
38
4--390
40

42
43

45
46
,47_

48

50

52

53
54

55

57

58

60

62

Lattice Averaqe Initial U-235 Enrichment, wt %
rr . , ,r T-,r-r-1-Tr-,,r,-,T-rr-17-T1r

3S I3 71A I 3A 9 14D 4 1 4.2 423 4.4 14.5 4_6 4_7 14.8 4.9 5.0
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0. 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7,0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7,0 7.0 7.0 7.0
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 1 7.0 1 7.0 7.0 7.0 1 7.0 7.0 7.0 7.0 1 7.0 1 7.0 7.0 7.0

.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 1 7.0 17.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

11.0 10.5 9.5 9.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

12.0 11.0 10.5 10.0 9.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

13.5 12.5 11.5 10.5 10.5 9.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0 17.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

15.0 13.5 13.0 12.0 11.0 10.5 9.5 8.5 8.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

16.5 15.0 14.0 13.5 12.0 11.0 10.5 9.5 9.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

17.5 16.5 15.5 14.5 13.5 12.0 11.5 10.5 10.0 9.0 8.0 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

19.0 18.0 17.0 16.0 14.5 13.5 13.0 12.0 10.5 10.5 9.5 9.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

20.5 19.5 18.0 17.5 16.0 15.0 14.0 13.0 12.0 11.0 11.0 10.0 9.0 8.0 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

22.0 21.0 19.5 18.5 17.5 16.5 15.5 14.5 13.5 12.5 11.5 10.5 10.5 9.5 8.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.0

23.0 22.0 21.0 20.0 19.0 18.0 16.5 16.0 15.0 13.5 12.5 12.0 11.0 10.5 9.5 8.5 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

24.5 23.5 22.5 21.5 20.5 19.5 18.0 17.0 16.5 15.0 14.0 13.0 12.5 11.0 10.0 10.0 9.0 8.5 8.0 7.5 7.5 7.5 7.5 7.5 7.5
26.0 25.0 24.0 23.0 21.5 20.5 19.5 18.5 17.5 16.5 15.5 14.5 13.5112.5 11.5 10.5 10.5 9.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0

2.5 25.0 2.0 23.0 22.0 19.0
27.5 26.5 25.0 24,0 23.0 22.0 21.0 20.0 18.5 18.0 17.0 15.5 15.0114.0 13.0 12.0 11.0 11.0 10.0 9.0 9.5 8.5 8.0 8.0 8.0

28.5 27.5 26.5 25.5 24.5 23.5 22.0 21.5 20.0 19.0 18.0 17.0 16.0 15.0 14.5 13.0 12.0 11.5 10.5 10.0 9.5 8.5 8.5 8.5 8.5

30.0 29.0 28.0 27.0 26.0 24.5 24.0 22.5 21.5 20.5 19.5 18.5 17.5 16.5 15.5 14.5 13.5 12.5 11.5 10.5 10.5 9.5 9.0 9.0 8.5

31.5 30.5 29.0 28.0 27.0 26.0 25.0 24.0 23.0 22.0 21.0 20.0 19.0 18.0 17.0 16.0 15.0 14.0 13.0 12.0 11.5 10.5 10.0 9.0 9.0

32.5 31.5 30.5 29.5 28.5 27.5 26.5 25.5 24.5 23.0 22.0 21.0 20.0 19.0 18.0 17.0 16.0 15.5 14.5 13.5 12.5 11.5 10.5 10.5 9.5

34.0 33.0 31.5 31,0 30.0 28.5 27.5 26.5 25.5 24.5 23.5 22.5 21.5 20.5 19.5 18.5 17.5 16.5 15.5 14.5 14.0 13.0 12.0 11.0 11.0
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Table 5-9
BWR Fuel Qualification Table for NUHOMS®-61BTH Type 2 DSC

(Minimum required years of cooling time after reactor core discharge)
BU, Lattice Average Initial U-235 Enrichment, wt %

GWD/ .1. 3132331. 3536371.1. .1, 4243441. 14,61.761
MTU 0.9 1.2 1.512.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.7 4.8 4.9 5.0

10 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

15 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

20 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

23 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

25 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7,0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

28 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
30 7.0 7.0 7.0 7.0 7.0 7.0 7.0 70 7.0 7.0 7.0 70 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

32

34
36
38

39
40
41
42
43
44
45
46
47
48
49

51
52
53
54
55
56
57
-8
59
60
61
E-

44. 4-.~~- 4 I. 4 4 4 .1. 444. 44..... .4. ~I.-.......-4 .....~-4-.. 4. 44 .....-4. 4.-..~ 4 .4-~.... 4 4 4 4
7.0 7.0 7.0 7.0 7.0 I 7.0 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 7.0

70 0 7 .7.0 17.0 1 7.0 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0 7.0
7O 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
1.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
1.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
U.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
4.0 8.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
0.5 9.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 17.0 7.0 17.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 17.0 7.07.0 7.01 7.0

7.0 7.0 17.0 7.0 7.0 17.0 7.0 1 7.0 7.01 7.0 1 7.0 17017.0 1 7.0 1 7.0 17.1 7.0
7.0 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0

7.5 7.0 17.0 17.01 7.0 17.0 17.0 17.0 7.0 7.0 7.0 17.0 7.0 17.0 17.0 7.0 7.0

8.5 1 7.5 1 7.0 17.0 17.0 17.0 17.0 17.0 17.0 ! 7.0 7.07 7.0 7.0 7.0 17.0 1 7.0 1 7.0

10.0 9.0 8.5 7.5 7.0 7.0 7.0 7.0 7.0 !7.0 71 7.0 17.0 7 7.07 7.0 7.0
110.5 110.51 9.5 18.5 7.5 1 7.0 7.0 17.0 1 7.0 1 7.0 1 7.0 17.0 1 7.0 1 7.0 1 7.0 1 7.0 1 7.0

12.0 111.0 110.5 9.5 M 8.5 18.0 17.0 17.0 1 7.0 1 7.0 17.0 17.0 1 7.0 7.0 17.0 7.0 7.0
15.5 15.0 14.0 13.0 12.0 11.0 10.5 10.0 19.0 8.0 7.5 7.0 7.0 7.0 7.0 7.0 [7,0 7.0 7.0 [7.0

17.0 16.0 15.0 14.5 13.5 12.5 11.5 10.5 10.5 9.5 8.5 7.5 1 7.0 7.0 7.0 7.0 7.0 7.0 1 7.0 7.0

18.5 17.5 16.5 15.5 14.5 13.5 12.5 11.5 01.0 10.5 9.5 8.5 18.0 7.S 7.0 17.0 7.0 7.0 1 7.0 7.0

17.0 116.0 115.0 113.5 113.0 112.0 11.0 111.0 110.0 19.5 8.5 j7.5 7.0 1 7.0 1 7 7.0
20.0 19.0 18.0 17.0 16.0 15.0 14.5 13.5 12.5 11.5 10.5 10.519.5 18.5 175 7.0 7.0 7.0 17.0
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Notes: Tables Table 5-8 and Table 5-9:

" Burnup = Assembly Average bumup.
* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel

enrichment and burnup are correctly accounted for during fuel qualification.
• Round bumup UP to next higher entry, round enrichments DOWN to next lower entry.
* Fuel with a lattice average initial enrichment less than 0.9 or greater than 5.0 wt.% U-235 is unacceptable for transportation.
* Fuel with a burnup greater than 62 GWd/MTU is unacceptable for transportation.
* Fuel with a burnup less than 10 GWd/MTU is acceptable for transportation after 7-years cooling.
" For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the 24

peripheral locations of the canister with cooling times less than 10 years. No adjustment of cooling time is required for fuel
assemblies in other locations or for those that have cooled for more than 10 years.

" The cooling times for failed, damaged and intact assemblies are identical.
* Example: An assembly with an initial enrichment of 4.85 wt. % U-235 and a burnup of 41.5 GWdiMTU is acceptable for transport

after a 7-year year cooling time as defined by 4.8 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification
table (other considerations not withstanding).
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Table 5-10

BWR Fuel Qualification Table for the NUHOMS®-69BTH DSC

(Minimum reouired years of cooling time after reactor core discharge)
BU, GWD) Lattice Avera e Initial U-235 Enrichment, wt %

MTU 0,9 1.2 1.5 2.0 2.1 2.2 2.3 2.4 [2.5 26 M 2.7 12.8 2.9 3.0 3.1 3.2 [3.3 [3.4 13.5 [3.6 13.7 3.8 [3.9 14.0 4.1 14.2 4.31 44 14.5 14.6 4.7 4.8 4.9 5.0

10 6.0 6.0 6.0 .0 6.0 6.0 6.0 16.0 16.0 1 6.0 6.0 6.0 6.0 6.0 6.0 6.0 1 6.01 6.0 6.0 6.0 6.0 16.0 6.0 6.0 6.0 6.0 6.0 16.0 16.0 16.0 6.0 6.0 6.0

20 6.0 6.0 6.0 6.0 16.0 6.0 660 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6,0 06.0 6.0j 6.0 6.0 6.0 6.0 6.0 6.0 6.0 16.0 16.0 16.0 6.0 6.0 16.0
30 6.0 6.0 6.0 610 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6,0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

31 6.0 6.0 6 6.0 60 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
60 60 60 60 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

3960 60 6.0 0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6,0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6,0 6.0 6.0 6.0 6.0 6.0

40,, Y i , I'>''• .. ,, 60 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6,0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
42 'i `' 6U0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

44 ' , 6 6.0 6,0 6,0 6.0 6.0 6.0 6.0 6.0 6.0 6 .0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6. 0 6.0
45 7.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

476 .'.*., 8.5 7.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

47, , 9.5 8.5 8.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

48 ~ • ':' 10-5 9.5 9.0 8.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

49.. 11.0 10.5 9.5 9.0 8.0 7.0 7.0 7.0 7.0 7.0 7,0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0

50 ' 12.0 11.5 10.5 10.0 9.0 8.0 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.0 6.0 6.0 6.0 6.0 6.0

51 ! !.I 13.5 12.5 11.5 10.5 10.0 9.0 8.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.0 6.0 6.0 6.0
2 , 15.0 13.5 12.51 11.5 10.5 10.5 9.5 9.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 6.5 6.0 6.0 6.0 6.0

53 16.0. 15.0 14.0 13.0 12.0 11.0 10.5 9.5 9.0 8,0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.0 6.5 6.0 6.0

54 17.0 16.5 15.0 14.0 13.5 12.0 11.0 10.5 10.0 9.0 8.0 8.0 8.0 8.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 6.5 6.0
55 Not Analyzed -• 18.5 17.5 16.5 15.5 14.5 13.5 12.5 11.5 10.5 10.5 9.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8&0 7.5 7.5 7.5 7.0 6.0
56. 20.0 19.0 17.5 17.0 15.5 14.5 14.0 12.5 11.5 11.0 10.5 9.5 9.0 8.5 8.5 8.5 8.0 8.0 8,0 8.0 8.0 7.5 7.5 7.5

57 1 ,,•.. 21.0 20.0 19.0 18,0 17.0 16.0 15.0 14.0 13.0 12.0 11.0 11.0 10.0 9.0 8.5 8.5 8.5 .5 8.5 8.5 8.5 8.5 8.0 8.0

58 1 22.5 21.5 20.5 19.5 18.5 17.5 16.5 15.5 14.5 13.5 12.5 11.5 10.5 10.5 9.5 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.0
59 ,., . 23.5 22.5 21.5 205 19.5 18.5 17.5 16.5 15.5 14.5 13.5 12.5 12.0 11.0 10.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
60 f 25.0 24.0 23.0 22.0 21.0 20.0 19.0 18.0 17.0 16.0 15.0 14.0 13.0 12.0 11.0 11.0 10,0 9.5 9.5 9.5 9.0 9.0 9.0 9.0
61 126.0125.0 24.0 23.0 22.0 21.0 20.0 19.0 18.0 17.0 16.0 15.0 14.5 13.5 12.5 11.5 10.5 10.5 9.5 9.5 9.5 9.5 9.5 9.5

62 , ,!• , :. ,,•! 27.0 26.5 250245 23.5 225 215 205 195 18.5 17.5 16.5 15.5 14.5 13.5 13.0 12.0 11.0 11,0 10.0 10.0 10.0 10.0 9.5

63 ~ '~'''.~,..,,~~16.5 16.0 15.5 14.5 14.0 13.0 12.0 11.51 10.51 10.5 10.5 10.51 10.5
64 ... . ~ ~ ~ ~ kff ~ ~19.0 18.0 17.0 16.0 15.0 14.5 13.5 12.5 12.0 11.0 10.5 10.5 110.5

650. L, ~ '' ~ 9.0 18.0 17.0 16.5 15.5 15.0 14.0 13.0 12.5 11.5 11.01 11.0
6- 21.0 20.0 19.0 18.5 17.5 17.0 16.0 15.0 14.5 13.5 13.0 12.0 11.5

67 ' ::;" • .f * i .. 22.5 21.520.5 19.5 19.0 18.0 17.5 16.5 15.5 15.0 14.0 13.0 12.5

68',:,' : : • `.n. 23.5 22.5 21.5 21.0 20.0 19.5 18.5 17.5 1.7.0 16.0 1.5.5 14.5 14.0
69 240 23 5 23.0 22.0 121.5 120.5 120.0 19.0 18.0 17.5 16.5 16.0 15.5

70 '~~ ~25.0 24.5 124.0 123.5 122.5 121.5 121.0 120.5 119.5 18.5 18.0 1-7.0 16.5

6.0

1 6.0
6.0

[6.0
1 6.0

1 6.0
6.0

16.0

16.0

l6.0
1 6.0
1 6.0
1 6.0

6.0

1 6.0
1 6.0

6.0

1 6.0
7.0
7.0

1 7.5

8.5

19.0

1 9.5
9.5

10.5

10.5

111.0
111.5
12.0
13.0

114.5

115.5
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Notes: Table 5-10:

" Burnup = Assembly Average burnup.
" Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel

enrichment and bumup are correctly accounted for during fuel qualification.
" Round bumup UP to next higher entry, round enrichments DOWN to next lower entry.
" Fuel with a lattice average initial enrichment less than 0.9 (or less than the minimum provided above for each burnup) or greater than

5.0 wt.% U-235 is unacceptable for transportation.
" Fuel with a bumup greater than 70 GWd/MTU is unacceptable for transportation.
" Fuel with a burnup less than 10 GWd/MTU is acceptable for transportation after 6-years cooling.
" For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the 24

peripheral locations of the canister with cooling times less than 10 years. No adjustment of cooling time is required for fuel
assemblies in other locations or for those that have cooled for more than 10 years.

" The cooling times for failed, damaged and intact assemblies are identical.
" Example: An assembly with an initial enrichment of 4.85 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for transport

after a 6-year cooling time as defined by 4.8 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table
(other considerations not withstanding).



6.0 DOSE RATE INTERPOLATION
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Dose Rate Calculations at the Cask Side

Primary Secondary
Distance Gamma I Neutron
(meters) Dose Rate (mrem/hour)

2 3.2 2.2 4.7
2.7 2.5 1.6 3.4
4.3 1.5 0.8 1.8

Interpolated Dose Rate (mrem/hour)
2.2 3.0 2.0 4.3

Proprietary Information Withheld Pursuant to 10 CFR 2.390
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In summary, dose rate at 2 meters from the edge of the vehicle along the cask side, assuming
that the vehicle is approximately 8" farther from the surface of the ILs is, less than 9.37
mrem/hour.
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7.0 FQTS BASED ON SHIELDING PERFORMANCE ONLY

The fuel qualification based on a shielding performance evaluation only is documented in
reference [2.7] for the various PWR and BWR spent fuel DSCs considered as authorized payload
for the MP1 97HB cask. The results of such qualification are summarized in the Fuel Qualification
Tables (FQTs) shown herein. The FQTs provide the minimum required cooling times in order not
to exceed regulatory restrictions on dose rates at normal and hypothetical accident conditions as
a function of enrichment and burnup. The following Table provides a cross reference for fuel
assemblies in various DSC types.

DSC FUELTYPE FQT REFERENCE
24PT4 PWR Table 7-1
32PT PWR Table 7-2
24PTH PWR Table 7-3
32PTH PWR Table 7-4
32PTH1 PWR Table 7-5
37PTH PWR Table 7-6
61 BT BWR Table 7-7
61 BTH Type 1 BWR Table 7-8
61BTH Type 2 BWR Table 7-9
69BTH BWR Table 7-10

Note, cooling times shown in Section 7.0 tables are rounded up to the nearest .0 or .5
decimal points. For example, cooling times like 5.0, 6.1, 7.5 and 7.8 years are rounded up to
5.0, 6.5, 7.5 and 8.0 years, respectively.
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Enclosure 31 to TN E-29128

Additional Items, Not Related to the RAI, Which Caused SAR Changes

ItemNum Item Discussion SAR Areas AffectedNumber

1 Editorial changes Quality technical and editorial reviews of the SAR Various SAR pages and drawings, per Enclosure 36
revealed instances where changes are warranted
involving spelling, verb tense, punctuation, consistency,
etc.

2 Fabricability Minor changes are incorporated into the SAR pages and Various SAR pages and drawings, per Enclosure 36
changes drawings for improving fabricability, based on additional

feedback from the fabricator.
3 Criticality NRC staff requested a sensitivity analysis for the effect SAR Page A.6-1 0

Sensitivity Analysis of specific power on criticality. SAR Page A.6-12d (Section A.6.2.7.4)
SAR Page A.6-12e (Section A.6.2.7.4)
SAR Page A.6-31 (New Reference 30)
SAR Page A.6-69 (Table A.6-16)
SAR Page A.6-94 (Table A.6-36)

4 61BTH DSC A design change to the 61BTH Part 72 design allows Page A.3-149 (Table A.3-10)
Basket Shims basket shims and slightly changes thermal analysis Page A.3-150 (Table A.3-1 1)

results. Those results are updated in the MP197 SAR. Page A.3-157 (Table A.3-18)
5 69BTH Design Based on additional feedback from the fabricator, a Section A.6.5.2.7.1 (replaced input file listing)

Change design change was made involving basket cell Section A.6.5.2.7.2 (replaced input file listing)
dimensions for the 69BTH DSC. As a result, criticality
analysis computer files in the SAR were updated.

6 MP197HB Cask The cask bolt torque range is revised for operational SAR Pages A.2.13.2-2
Bolt Torque flexibility. A.2.13.2-3

A.2.13.2-14
A.2.13.2-32
A.2.13.2-33
A.2.13.2-38 (SAR Figure A.2.13.2-1)
A.2.13.2-39 (SAR Figure A.2.13.2-2)

7 ASTM Material Based on recent discussions with the NRC staff SAR Drawing MP1 97HB-71-1002 Sheet 2 of 2
Equivalency for the regarding this subject on the TN-40HT Part 72
MP197HB Cask amendment application, TN decided that the ASTM
Fabrication equivalent material specification from other national

standards will not be used for MP1 97HB cask
fabrication. Therefore, the ASTM material equivalency
in drawing MP197HB-71-1002 Note # 6 is deleted from
Sheet 2 of 2, and Note # 6 is now used to denote other
information.
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