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Westinghouse has reviewed the NRCs Draft Safety Evaluation (SE) for WCAP-18482-P/NP and offers 
the following editorial comments, and proprietary markings. The proprietary markings are highlighted in 
the attached mark-up of the Draft SE. 
 
Please consider the following general comment: 

 Ensure the chemical formulas are consistent with subscripts (e.g., UO2 vs. UO2) 
 

Comment 
No. 

Page 
No. 

Line 
No. 

Comment 
Type 

Suggested Rev. NRC Disposition 

1 1 27-28 Editorial Please use ' g/gU' units in lieu of 'ppm' 
when referring to the alumina and chromia 
content for consistency with Limitations 
and Conditions 

  

2 1 27-29 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

3 1 37 Editorial Suggested wording: "The ADOPT fuel is 
intended to be used…" 

  

4 4 13-14 Editorial Suggest removing the following wording 
due to redundancy  
 
"…,because approval for Westinghouse 
FCEP is limited to nuclear fuel in 
Westinghouse plants" 

  

5 5 6 Editorial Section title should read 
CHARACTERIZATION OF ADOPT 
FUEL BEHAVIOR 

  

6 5 17-20 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[    

 ]b,c 

  

7 5 24 & 
29 

Proprietary 
Markings 

Suggest removing proprietary marking, 
since it is not needed. 

  

8 5 26-32 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ]b,c 

  

9 5 35-36 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ]b,c 

  

10 5 38-43 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 
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11 7 44 Clarification Please change "ASTM E831-19" to 
"ASTM E831-86," which was the standard 
used at the time of testing. 

  

12 8 12 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

13 9 45 Editorial Suggest changing "FRG" to "FGR"   
14 10 26 Proprietary 

Markings 
Westinghouse agrees with the staff's 
proprietary markings. 

  

15 10 39-44 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ]a,c 

  

16 11 11-14 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

17 11 41-45 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

]b,c 

  

18 12 7-8 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ]b,c 

  

19 14 32-34 Proprietary 
Markings 

For consistency, please mark proprietary as 
shown: 
 
"…staff reviewed [   

   ]a,c " 

  

20 15 1-3 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

21 16 1-5 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

22 18 12 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

23 18 18 Proprietary 
Markings 

Please mark proprietary as shown: 
 
"…the [    ]a,c peak rod…" 

  

24 18 45 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

25 19 2 Technical 
clarification 

Please change units from 'MWd/kgU' to 
'MWd/kgUO2' 

  

26 19 18 Proprietary 
Markings 

Please mark proprietary as shown: 
 
"…62 MWd/kgU [   

  ]a,c  as Westinghouse..." 
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27 20 4 Editorial Section 3.3.2 of the SE shows there is 
negligible difference in the thermal 
diffusivity of ADOPT and UO2. It is 
suggested that the SER references the TR. 
 
"As discussed in Section 6.6.1 of WCAP-
18482-P/WCAP-18482-NP" 

  

28 20 4-18 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

29 20 42-44 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ] a,c 

  

30 21 10 Editorial Please change 'including' to 'excluding'   
31 21 40-42 Proprietary 

Markings 
Westinghouse agrees with the staff's 
proprietary markings. 

  

32 22 9-13 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

33 22 19-25 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ]a,c 

  

34 22 28-29 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

35 22  30-31 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

36 22 35-40 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

37 23 9-14 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

  ]a,c 

  

38 23 27-29 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ] a,c 

  

39 24 1-4 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

40 24 7-15 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

  ] a,c 
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41 24 19-22 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

  ] a,c 

  

42 25 40 Editorial Criterion 'I' appears to be typo. Suggest 
removing 'I' 

  

43 26 7 Reference Please use Reference 1 or 5.   
44 26 21 Editorial Please replace "Section 5.2.2" with " 

Section 6.1.2.5" 
  

45 27 6 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

46 27 8-10 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

47 28 25-29 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

48 28 37 Editorial Please change section 3.6.3.1 title as 
suggested 

  

49 28 37, 42 Editorial Please change "Full Spectrum" to "FULL 
SPECTRUM" 

  

50 28 47-48 Technical 
clarification 

Suggested wording: "A modified version 
of the LOCTA-IV code was approved for 
use in the NOTRUMP EM to calculate the 
peak cladding temperature in the core 
during a small break LOCA transient." 

  

51 29 10-13 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

52 29 14-20 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

  ] a,c 

  

53 29 17 Editorial Suggest removing proprietary marking, 
since it is not needed. 

  

54 29 24-28 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

  ]a,c 

  

55 29 27 Proprietary 
Markings 

Suggest removing proprietary marking, 
since it is not needed. 

  

56 29 32-39 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 
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57 29 41-44 Technical 
clarification 

Suggested change: "The NRC staff 
reviewed the physical effects of FSLOCA 
methodology and NOTRUMP EM on 
ADOPT fuel and determined that the 
introduction of ADOPT fuel will not affect 
the overall goal of the LOCA anlayses. 
The NRC staff determined that application 
of FSLOCA methodology and NOTRUMP 
EM on ADOPT fuel is acceptable." 

  

58 29 46 Editorial Please change "Full Spectrum" to "FULL 
SPECTRUM" 

  

59 30 7 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

60 30 18-30 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ]a,c 

  

61 30 19 Editorial Please change 'WCOBRA/TRACPF2' to 
'WCOBRA/TRAC-TF2' and delete 
proprietary bracket 

  

62 30 46-48 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

63 31 1-6 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

64 31 3 Editorial Please change 'Section 3.2.1' to 'Section 
4.2.2, 4.2.3, and 5.4.' 

  

65 31 13-15 Technical 
clarification 

Suggested wording: "This section 
addresses the impact of the ADOPT fuel 
pellets on the NOTRUMP EM as described 
in References 33 and 34, including the 
impact on the NOTRUMP EM version of 
the LOCTA-IV code used to calculate the 
peak cladding temperature in the core 
during a SBLOCA transient." 

  

66 31 16 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

67 31 21, 23 Proprietary 
Markings 

Please remove proprietary brackets from 
the room temperature theoretical density of 
standard UO2 fuel 

  

68 31 24 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

69 31 27 Editorial Please add period at end of sentence   
70 31 31 Editorial Please change section '3.3.4' to Section 

'3.3.2' 
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71 31 43 Editorial Please change 'Reference 33' to 'Reference 
34' 

  

72 32 16-17 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

73 32 26 Proprietary 
Markings 

Please mark proprietary as shown: 
 
"...there is [  

 ]a,c " 

  

74 32 26 Editorial Suggest removing proprietary marking, 
since it is not needed. 

  

75 32 29-30 Proprietary 
Markings 

Please mark proprietary as shown: 
 
"…found the [  

  
  ]a,c for…" 

  

76 32 
33 

46-47 
1-2 

Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ]a,c 

  

77 33 7-8 Proprietary 
Markings 

Please mark proprietary as shown: 
 
[   

 ]a,c 

  

78 34 44 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

79 35 2 Editorial Suggest deleting reference 43 and leaving 
this statement generic to be consistent with 
Section 2.24 and 6.3 of the TR. 

  

80 35 9 Editorial Please delete 'WNG' from 'WNGWSSV'   
81 35 20 Editorial Suggested wording: "…approved CHF 

correlations such as the ones listed 
above…" 

  

82 36 6 Technical 
clarification 

Please add IFBA and annular blanket 
usage language for consistency with the 
TR. 
 
Suggested wording: "With or without 
annular pellets and application of ZrB2 
integral fuel burnable absorber (IFBA) 
coating consistent with the defined IFBA 
parameters in applicable NRC-approved 
fuel performance or product topical 
reports." 

  

83 36 7 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 
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84 36 8 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

85 36 9 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

86 36 9 Technical 
clarification 

Please add 'with correction' to the end of 
the sentence, for consistency with the TR. 

  

87 36 10-11 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

88 36 11, 13 Technical 
clarification 

Please use ' g/gU' units in lieu of 'ppm' 
when referring to the alumina and chromia 
content 

  

89 36 12-13 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

90 36 18 Editorial Please delete 'P' from 'WCAP-18482-P-NP'   
91 36 21-22 Proprietary 

Markings 
Westinghouse agrees with the staff's 
proprietary markings. 

  

92 36 26-31 Proprietary 
Markings 

Westinghouse agrees with the staff's 
proprietary markings. 

  

93 38 37 Technical 
clarification 

Suggest updating "ASTM E831-19" to 
"ASTM E831-86" for consistency with 
Comment 11 

  

94 39 8-10 Editorial Please confirm accuracy of Reference 27.  
[    ]a,c 

  

95 39 30,31 Editorial Please change "Full Spectrum Local" to 
"FULL SPECTRUM LOCA" 

  

96 39 
40 

43 
3, 15 

Editorial Suggest adding '(Non-publicly available, 
Proprietary).' to end of Reference 35, 36, 
and 39. 

  

97 40 30-32 Editorial Suggest deleting Reference 43 to be 
consistent with comment no. 79 
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,

Code of Federal Regulations 

The reactor core and associated coolant, control, and protection systems shall be 
designed with the appropriate margin to assure that specified acceptable fuel 
design limits are not exceeded during any condition of normal operation, 
including the effects of anticipated operational occurrences. 
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because it
appears
redundant
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Prop marking not needed here

CHARACTERIZATION



 
Thermal Properties 
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ASTM-E831-86



Mechanical Properties 
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FGR
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The pre- and post-test examinations suggested that one of the reasons of the 
lower failure limit may be the effect of the hydrides radially oriented and 
precipitated more densely in the specific angle range in the cladding tube. 
However, since the possible contribution of ADOPTTM–pellets specific effects 
cannot be ruled out at the present, further investigation is needed on fuel pellet 
behavior under both normal-operation and pulse-irradiation conditions. 
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The morphology of the hydrides precipitated in the fuel cladding of OS-1 was 
investigated by metallography and compared with previous results obtained in JAEA in 
connection focusing fuel failure limit. It was suggested that the observed lower limit of 
fuel failure was related to the amount and length of the hydride precipitated along the 
radial direction of cladding. 
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Fuel Performance Models and Methods 
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Departure from Nucleate Boiling (DNB) Propagation 

Clad Hydride Reorientation 
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Reference 1 or 5

Section 6.1.2.5
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FULL SPECTRUM

Suggested wording: A modified version of the LOCTA-IV code was approved for use in the
NOTRUMP EM to calculate the peak cladding temperature in the core during a small break
LOCA transient.

Suggested title: "3.6.3.1 FULL SPECTRUM™ Loss-of-Coolant
Accident Methodology and NOTRUMP Evaluation Model for
ADOPT Fuel"



Stored Energy 

Decay Heat 

Clad Deformation-Burst Strain, Relocation 
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Suggested change: "The NRC staff reviewed the physical effects of FSLOCA
methodology and NOTRUMP EM on ADOPT fuel and determined that the
introduction of ADOPT fuel will not affect the overall goal of the LOCA anlayses.
The NRC staff determined that application of FSLOCA methodology and
NOTRUMP EM on ADOPT fuel is acceptable."



Density 

Thermal Conductivity 

Specific Heat 

Thermal Expansion 

Thermal Conductivity of Relocated Fuel 
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Density 

Thermal Conductivity

Specific Heat 

Thermal Expansion 
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prop markings not
necessary

prop markings not
necessary

3.3.2

Reference 34

period

Suggested Wording: "This section addresses the impact of the ADOPT fuel pellets
on the NOTRUMP EM as described in References 33 and 34, including the impact
on the NOTRUMP EM version of the LOCTA-IV code used to calculate the peak
cladding temperature in the core during a SBLOCA transient."



Acceptance Criteria 
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1. Methodology 

•

2. Reactor and Cladding Types 
 

•
•
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Suggest deleting reference 43
and leaving this statement
generic to be consistent with
Sections 2.2.4 and 6.3 of the TR.

delete

Suggested wording: "...approved CHF
correlations such as the ones listed
above..."



•

3. Fuel Limitations

•
•
•

•

•
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with correction

delete -P

Suggested wording: "With or without annular pellets and application of
ZrB2 integral fuel burnable absorber (IFBA) coating consistent with the
defined IFBA parameters in applicable NRC-approved fuel performance
or product topical reports."
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ASTM-E831-86
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Non-publicly available, Proprietary

FULL SPECTRUM LOCA
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Non-publicly available, Proprietary

Non-publicly available, Proprietary

Suggest deleting
reference 43 and
leaving this
statement generic to
be consistent with
Sections 2.2.4 and
6.3 of the TR.
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