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Source Document 

Email from AREVA-TN requesting the decay heat of the TN-328 cask and the decay heats of the nine 
casks on the North end of the ISFSI Pad 1, nearest the TN-328 H8U cask location as of 7/1/2017. 

Record of Revision 

Original Issue 

Purpose 

The purpose of this ETE is to provide the decay heats of the TN-328 H8U cask and the nine casks 
nearest its eventual storage location as design input to the AREVA-TN Thermal Analysis to support a 
response to the NRG RAI concerning neutron shield resin temperature. 

This ETE provides design input data for the AREVA-TN thermal analysis tor the TN-328 HSU cask. (ETE 
Level 1 item 2.3.j). 

Design Inputs and Assumptions 

1. The existing TN-32 cask payloads have been provided in Attachments 3. 

2. Fuel data was provided in References 3 and 4. 

3. The use of the NUHOMS HD Technical Specification decay heat algorithm is acceptable for use 
in this evaluation. The decay heat was derived from Origen runs and the license it is used for is 
irrelevant so long as the fuel type is consistent. 

Discussion 

The nine TN-32 casks that are the closest to the TN-328 H8U cask are identified in Reference 1 
(Attachment 1) as TN-32.45, TN-32.49, TN-32.43, TN-32.38, TN-32.36, TN-32.37, TN-32.29, TN-32.20, 
and TN-32.23. The TN-328 HBU cask will be placed on pad location 1-28, which is located on the north 
west corner of pad 1. The nine casks closest to the TN-328 HBU cask are being evaluated due to the 
request from AREVA-TN. 

The decay heats of the TN-32 casks are calculated as a sum of individual fuel assembly decay heats 
using the Decay Heat Algorithm provided in Table 48 of NUHOMS HD Technical Specifications under 
CoC 1030. An adjustment of -0.05 wt% of U235 enrichment and +2.5% burnup have been included in 
the final decay heat values to account for uncertainties. The decay heat has been calculated as of 
7/1/2017. 

The following tables provide the required fuel data information needed for the calculation of decay heats 
for the TN-328 HBU cask and the first nine TN-32 casks closest to the TN-328 HSU cask. The cask 
number is listed at the top of each table along with the cask location on the pad, which is designated by 
parenthesis ( ) . 
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TN-328 HBU Cask (1-28) 

Final Last Adjusted Adjusted Cooling Decay Enrichment · Burn 
ID (wt% U235) (MWD/ Irradiation Enrichment Burn up Time Heat 

MTU) Date (wt% U235) (MWD/MTU) (Years) (Watts) 

: 6TO : 4.25 : 54223 : 10/2/2005 4.2 : 55579 : 11. 75 · : 1013 : 
!-3f<7-r · ----4-_5-5------!- -5341-4--1- --3iai2o-o9 ___ -- --- -4_5- -----1---- ·547 49-----1- -- -8:3;- ---1- -·1161---; 
1_ ---- - -L---- - -- • -- -- ...... J----- ------1 ........ ------- ---- .... --- ...... -.... ----- -L .. -- .............. • .. - ........ J .... ---- ............ J .................. __ 1 

i 3T6 l 4.25 i 54298 i 10/2/2005 4.2 i 55655 i 11.75 . i 1015 ! 
l .............. L .. - ., ...... - ................ .J ............ --- .... 1 .......... - ......... -- .................................... L .. ................ -- .......... .J ............ _ ........... ..1 ...... --- .......... 1 

i 6F2 ! 4.25 i 51904 ! 5/2/2004 4.2 i 53202 i 13.16 i 909 ! 
1 .. -- ----Lo- -------- ----- -...J---------- ..... --- ------- ........ - -------- ----- .... -..... ---- ------ -- ___ ... _________ ....................... ----· 
i 3F6 i 4.25 i 52138 i 5/2/2004 4.2 ! 53441 ! 13.16 i 914 i 
l-3aA·r-----4_5·5--·--r-5202a·-1--9i121201-a-- ------4_5------r·--·-5332;-----r--·6:80---r-·1215---1 
;· 220-r--- -· 4_55-----r ·5·1155 ·-;-· 3i1-1-i2012· - ----- ·4_5--- ---1- --·-52434 · --·r-··5:3-1----r-150:3-·; 
:·200·: · ----4~55-- ---r-56477·-:- ·3i1-1-i201-2-- -- ----4_5------:- ----51739· ----:--·-5:3;·-- ·:-·-1477··: 
I I I I I I I I 
1"" ............ r'" ............ """"'" .......... -..-- ................ ""T"" .... "' ........ - "''" ........ ""• ............... - ...... """"'" 1' """" ................... - ........ '"I""---- ................................ • ...... -1 

: 5K6 : 4.55 : 53268 : . 3/8/2009 4.5 : 54600 : 8.31 : 1163 : 
:- ·-----~ -.......... -- --- ... - - --.1-- .............. - -t- --- --- --.. ----- --.. -- .... -- -- -----f--- ........ ------ --_,_ ----- -- --- -~--- ......... """'"'i

1 

: 505 : 4.2 : 55496 : 3/12/2000 4.15 : 56883 : 17.30 : 903 : :-------r-- ---------- ---~-- --- ----- .. r- --- --- --- ---- - --- -- --- ------- -)· --- -- -- ----- ----~-- ... -- .. -- ---- ~-- ----- -- --: 
: 509 : 4.2 : 54579 : 3/12/2000 4.15 : 55943 : 17.30 : 882 : 
1 ......... - - -L- ...... ·--- .. ------ .. .J .. - ---------.1- .................... ---- --- ... --- -............... .. L ............ -- .. - .............. .J ...... --- ------.J ......... --- ---..1 

: 288 ! 4.55 i 50966 ! 3/11/2012 4.5 i 52240 : 5.31 i 1496 i 
,_ --- - --~ - - - ........ - --- .. - -- J .. ----- ----- .L .. -- - - --- - .. --- - .. -- -- - .. - -- ----- .. - .L - --- - - - - - - - - ...... - ... ___ -------- _ ... _ -- - .............. .... 

! F40 : 3.59 i 50646 ! 4/19/1987 3.54 : 51912 i 30.20 ! 696 ! 
1"57A-r--·--4~55-----r·52154·-;--9i1212ci1-o-- ------4.5-·----;--·--53450-----r---6~80---r-·1281·--1 

l" 3os T----4_55·----r-s-as2:3 ·T-ai1-1-i201-2-- -----·4_5·-----i-----51889- ---r··5~3;---·r·14-a2·-; 
!"3i<4 ·r · --- ~4~5-5----· r51-a41 _ T_ -3iai2oos- -- --- ---4_5 · --- --r--· --53;·37-----r--8~3;· ---r--1· 120--; 
:·5f<7·:-----4_55-----:-·53335·-:-··3i8i2o-ci9 ___ ------4_5-··---:-----54668----:----8~3;··-"r--1165 ___ : 
:- ---- --}- ------ --- ----- ~- --- -- ---- -+---- ----- ----- - -- ---- .. -........ .:. .. --~ --- -.- -- ---- ---- -~----- --- ----~--- ---- -- --: 
: 508 : 4.55 : 50870 : 3/11/2012 4.5 : 52142 : 5.31 : 1492 : :--- --- -r- -- ---------- -- -:-- ------ -- -f- - --- -- - - ----- - --- - -- - - - ---- -- -r --=- - -- - -- -- - - - - - -:-------- - - - - ~- --- --- ----: 
: 3U9 : 4.45 : 53074 : 3/18/2007 4.4 : 54401 : 10.29 : 1037 : 
1 .............. L ........ - ................. -- J ...................... 1 ...................................... --- .. - ................. L .. ........................ _ ...... J ...... _ ............. _ .... .J ...................... 1 

! OA4 i 4 ! 50047 i 9/9/1994 3.95 i 51298 i 22.81 ! 725 ! 
·- -- -- - ........ - -- - - - -- - - -- - ..J .. - -- - - -- ........ .l .. - - -- ....... - ---- .. - - - - .. -- ..... - .......... - .L .. -- -- -- - .. - - - - ........ .J ...... .; .... -- - ---.J- ----- -____ , 
i 158 i 4.55 i 50972 ! 3/11/2012 4.5 : 52246 ! 5.31 ! 1496 i , ______ -.. -----.. ----- --- -.i--------- .. -"'---- -.. --.... --- -- --- --.... ------ ...... .L - .. --- - - .. - - -- - - .. - ......... ------ ----'--- ........ -- - _, 

i 6K4 i 4.55 i 51868 · i 3/8/2009 4.5 i 53165 i 8.31 ! 1121 i 
i-3-r2 r----4~25---- -r5-5oa1-·1--10121200_5 _ - -----·4_2------r··- --56464-- --· r· 1-1-_-75·--r-1 o3s---; 
;·3iJ·4-r-··--4-_45··-·-r5·2a5ci-T-3i1ai200-1-- ------4_4-·----1---·-54-1-11·----r·1-0~29-··r·1031-·1 

:·559·:----· 4_5-5---·-:--50952--:- ·3i1-1-12a1 ·2-- --- ---4_5---- --:- -- ·-52226-----:-- --5~3;- -- -:- -·1495--: 
I I I I I I I I 
,----- - -r- -- -- -- - -- - ---- "'\"" --- ----- - -r- -- - - - - - ------ - ..... - --- - - - ------- r - .... -- -- - --- - -- - - .., .... ------ --- --.------ - --- -, 

: 548 : 4.55 : 51340 : 3/11/2012 4.5 : 52624 : 5.31 : 1511 : :-- ---- -r- ----- -----... -;.. --:--------- --1---- --- --- ---- - -- - ---- - - ---- -·- r -- -- ---- ---- --- --:- ---------- -1- - -- -------: 
: 6VO : 4.4 : 53506 : 3/8/2009 4.35 : 54844 : 8.31 : 1178 : 
:--- --- -~- --- - - -- - -- -- -- ~- --- ............... t-- .... - ... - -- - --- -- -- -- - ... --- -- ---- - t- .... --- ---------- ~-- --- --- ---- ~--------- --: 
: 3U6 : 4.45 : 52968 : 3/18/2007 4.4 : 54292 : 10.29 : 1035 : 
1 .............. L .............................. .J ............ --- .... .l .. ,. .... - ...................................................... .l, .................................... ..J ...... ·--- ............ .J .................... ~ 

! 4V4 i 4.4 i 51183 i 9/14/2008 4.35 i .52463 i 8.79 i 1073 ! 
·--- -- - ......... -- - - - - - - - - - - - ....... --- ...... --- ·---- - - - .. - - - .... -- ......... - .... - ..... ---- .. - .L - ................ -- -- - - -- J .......... _______ ... __ -- ----- --· 

: 5K1 i 4.55 i 53012 i 3/8/2009 4.5 i 54337 : 8.31 : 1155 ! 1- ------1-- -- ---------.. -- .j ----- ---- --+- - - .. ---- - -- -- -- - - - --- - ----~- ........ ---- - - -- - --- ...... - .... -- ----------4- -- --------1 
: 5T9 : 4.25 i 54890 i 10/2/2005 4.2 : 56262 ; 11.75 i 1031 i 
i-4F=1-·r · --- -4~25 · ----rs-2295-·1 ·- -5i2i2oo4- -- ------4_2----·· 1-··-·53592----· r·1-i1s·--r ·-91·8·---1 
-- ---- ...... --- -- -- -.. -- -- ----------- ----- ------------- .. -...... -- ----· -------- --.. -- -----.. --, .. ---- ------- .. --------- ..... 

' ' ' ' ' ' 
·- - - -- ... - ... - - - - J .. -- - - - - -- - -· i T~tal j 36.799 j 
: ____ Q_W} ___ J_ ---- -- -- - _: 
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TN-32.23 (1-18) 

Final 
Last Adjusted Adjusted Cooling Decay Enrichment Burn 

ID 
(wt% U235) (MWD/ Irradiation Enrichment Burn up Time Heat 

MTU) Date (wt% U235) (MWD/MTU) (Years) (Watts) 

L45 : 2.11 : 16,614 : 3/7/80 : 2.06 17029 : 37.32 : 180 : 
r53----1--2: 11------ · ---i-r6;:332--t-3i7i8o---· ---r-2:06- -- -· ----- -1s?4o----- ---1-37::32- --- -1-11r-- ---1 
-- --- ---l.-- _ -- ............... -J_,. __ .............. J. ........................ -- .. L ................................................... .;. ............... J ......................... J ....................... 1 

033 i 3.21 i 27,112 l 5/17/82 l 3.16 27790 l 35.12 l 312 l 
ro4---1-3:10----------1-2f57o--r-4i2i83·------1-s:0s-·--------- -24159--------n~-4.-25··---1-269···--1 

o 1-0---: ·3:21---- ------:-3-6;417--:-5i12.184---· --:-s: 16---------- -37327--· -----:-s-~f 14-----:-44 r----: 
I I I I I I I 

02-2---:-3:21------ ----:-3-s;446--:-5i12184- -- ---:-3: 16-------. -- -37357----. ---:-3-:f f 4---·-:-443-· ---: 
I I I I I I I 

04-5---:-3:21-- ---- ----r3-s;a20--r5i12is4----- -:-s: 16----·- -· -- -37741--------· :-33:ff ·---r453--- ---: 
I I I . I I I I -F19··--:-3:59----------:-1-2;544·-:-5i12!84-·----:-s:54··-------· -121353·-------:-3-:f14-----n-ss-·----: 
I I I I " .I I I o;f2-- -:-3:21 · ---· -- -- -r3-s;30T· :-ff141s5---- --r · s:16---------- · 3120s ___ -- -·-:-3-1-:66 ___ --r4so------: 

--------~ -- ----...... -- -- -.. ~------ -- .. --+- -- ......... --.... ----~-- .. --- -....... --- ...... - --.... --- ---------~-- .. ----------:--- --- --- --: 
E06 : 3.40 : 34,800 : 11 /4/85 : 3.35 35670 : 31.66 · : 425 : 
- -- ....... --'- - - .:. .. - -- .... -- - -- - _1_ .... _,:_ .. _ --- 1-- - -- -- .. - ---- .... .\... .... .. .... ... ........ ........ - - - .... - - - - - - .... - -·~--- ----- --- --·- ---- ------' 

E12 l 3.40 i 34,771 l 11/4/85 . i 3.35 35640 i 31.66 i 425 i 
"E17---r 3:40-·---- ----1-s-6;?01· --1-11-14i85-- --· -r-3~3g-- -- ------ -37619- -- ---- . r3-1-:66-----r454---- -1 
"E22- --: ·s:40-- ---- -- --:-3s;6s8--:-ff14ia5-- -- --:-s:3s- ··-------- -37605--------:-3-1:66- --- ·:-454·-- ---: 

I I I I I I I 

"E24- --;-3_-4() ·- ----- --:-3(5s7 ·-:-ff14i85------:-3:sg---------- -35452- -- -- ---;-3-1.-66-----:-422----- _, 
I I I I 1 I I 

"E2s · --:-s:40-- ----- -- · r3-s;6a2--:-11 i41s5 ___ · --:-3:ss------· -- -- -37599----- ---:-3-1-:66- ----:- 454-----~ 
I I I I I I I "E26- ·-:-3:40- -- --- -- -· :-36;605--:-11 /4i85- -- ---:-3:35"------ ·--~ -37520·---- -- -:-3-1-:66- ----:-453- -- ---: 
I • I I I I I I "E29- --:-3:40- --- · --- --:-36;544·-:-11 i4ia5-- ----:-s:3s----- -- -- -- -37 458- -- -----r3T66-----r452-----: 
I I I I I I I "E3o- --:-s:40-- --------r 36;s4s-· :-11 i4185-- -- --:-s:3s----------- -3756T ______ -r3T66·-·-r453------: 

.... .: ................. _ ................... --- .. • .......... - .... --- J. ............................ L ........................................ -- ...... - ....... -- .. • ...................... --•- ................ --' 

E31 i 3.40 l 34,533 i 11/4/85 i 3.35 35396 i 31.66 i 421 i 
E33---r-3:40--------·-1-s-6;61-1---r-11-141ss---·--1-s:3s--··------- -31526--------1-3-1-:66-----1-453------1 
"E43---r-s:4o- ·-· -- --- -rs6;6ss--1-H14iss- -· ---r-s:3s-·--- -- -- -- -37575-------· r 3Ts6· -- --r 453· -- ---! 
"E56---:-3:40·. --- ---- -:-34;115--:-ff14185---- --:-3:sg- ---- --- -- -34968--------:-31:66-----:-4-1_5 ____ --: 

I I I I I I I 

"Ess- --:-3:40------ ----:-36;167--· :-11-14is5- --- --:-s:3s------- -· -- -37oif ----- · --;-3-1-.-66- -- --:-446- -----: 
I I I I I I I 

s01·--:-3:59--··:----·r20:os1·--:-2i201s6.---,-·r·s:54·--------- -2a?Ss--------:-3-1::36-,---:-3-33-·---: 
I I I I . I I I s44---:-s:59- -- ·· -- ---r2a;66a--:-2i2oia6-- -- --:-s:54- -- ------- -29232--------:-3T36-----:-3-39----- ·: 

------ --r- --------- --- --,_ ----- --- --+- --- --------- --r- ----- -- -- --- -- - ---- ------------1-------- ----1--- --------: 
G16 : 3.60 : 36,423 : 4/19/87 : 3.55 37334 : 30.20 : 453 : 
s62---i-3:59---·------i-3-4:oo4--t-212s1ss-- -- --t·s:54-- -- -- --- - -341354---- ----i-23:s4-----i-423----- -1 
--·---- --l. ..................... - ........ .J ...................... ! ............................... L ....................................... ---- .... _ ............ J .................. - .... J ...................... 1 

044 i 3.21 : 28,059 l 1/12/91 i 3.16 28760 : 26.47 i 346 i 
os-2---r-3:2r---------r2a;a08--r-1i1219r-----r·s:16-·-------- -2a108-------·n~6:4?"---·r34ir·----1 

so2---:-3:59--·-------:-3·a;?67--:-212s192---·--:-s:54·--------- -39736--------:-25:s4-----:-511-----: 
I I · I ,. I I I I 

s4T--:-3:59------- ---:-s-a;5w--:-v26i92------:-s:54-·· ------- -39486 · ---- ---:-25:s4-----:·sai-- ---: 
I I I I I I I 

sss--·:-3:59-··------·:-3-~ff o5--:-212s1s2------:-s:54---------- ·4ooa3--------r2K34-----:-51-r-----; 
I I I I I I I --- ----- -- --- -.... ------- ----- ----- .. ------ --- -.. ------------- -------- -- - ----. -.. --- ------ ., ............ ___ -- -.,-------- --, 

' ' ' ' ' ' 
l"roiai-----1-=f2:sss--1 
L (~~J ............ J .............. ___ J 
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TN-32.20 (1-20) 

Final 
Last Adjusted Adjusted Cooling Decay Enrichment Burn 

ID (wt% U235) (MWD/ Irradiation Enrichment Burn up Time Heat 

MTU) Date (wt% U235) (MWD/MTU) (Years) (Watts) 

: L28 : 2.11 : 15,246 : 317/80 : 2.06 : 15627 : 37.32 : 165 : 
'-- ----- --L- - - - - - - .......... - ...... 1 ........................ ! ............................... !. ................ " .............. ! .................................. ' ...................... .. J ............ .......... 1 

i L29 i 2.11 l 16,214 l 3/7/80 i 2.06 l 16619 i 37.32 l 176 l 
1 .................. I.. .............................. J ....................... 1 ............................... L ................................ 1. ................................ J ........................ J ...................... • 

i L35 i 2.11 l 13,730 l 317180 i 2.06 l 14073 i 37.32 l 149 i 
!T3if ·-r2: f 1- -- ---- -- -n-s:9sa· -r-3niaa · ------1-2:06- -- -- -----r-16359----- ---r3-~;:32·----n73·--- --! 
:-"L40-·--:-2:11·---------:-1-6;9sa·-:-3niaa·------:-2:06----------:-11392·-------:-3·1:32·----:-1·a4·-----: 
I I I I I I I I 

:-"L41·---:-2:11·---------:-1-5;997·-:-3niaa·------:-2:06-------·--:-16397--------:-31::32·----:-1·73·-----: 
I I I I I I I I I lT42··-T2: n · ----- ---· n-6;2ci2--:-3niso _____ · -:-2:06- ---------:-166oY--- ----r3T32·----n-7s · -- ---: 
I I I I I I I I I :-"LM"--T2: f 1- -- ------· n-6;8sa··:-3i7iaa · ------:-2:06- ---- -- -- · :-11290----- --· r3T32·--·-:-1·a3·-----: 
:--- -- ----~- .... ----- .. --- --- ~- ---------- ~--- ---- -- -- --.... ~ .... -.... -.. -................. ~ -.... --- ---- -- -- .... ~ .. ------- .... --~--- _ ...... ____ : 
: N17 : 2.60 : 23,086 : 4/2/83 : 2.55 : 23663 : 34.25 : 262 : 
:-- .... -- ---r .. ---------- .. ---~--- --------+ ............ ---- -- -.... }--- -- -- --- --- ---}- --- ---- -.. --- -- -~- --------- --~--- -- ------: 
: N20 : 2.60 : 23,202 : 4/2/83 : 2.55 : 23782 : 34.25 : 264 : 
• ........ -- - .... 1- ...... - - - .................. -1- -- ........ --- .. .'. .. - .......................... L ................................ l ........................ - ........ • ...................... - J ...................... 1 

i N28 i 2.60 1 23,535 l 4/2/83 i 2.55 i 24123 i 34.25 l 268 l 
:-"N45-- -:-2-6ci----- --- -:·23·3a9 ·-:-4i2is3---- ---:-2 ·55----- -----:-23892- --- --- -:-3·4~25- --- -1-265 ____ --: 
I I • I I I t • I I t 

:-Eo_f _ --:-3:4c:i- -- ------:-29;o10·-:-si12is4 ___ ---: ·s:35 · ---- -----:-297 43 · ----- -·n33:14·---:-34()----: 
I I I I I I I I I t Ea5- --:-3:.1.0· ---- -- ---:-29;a54--:-5i12ta4------:-3:s5------ ----:-3o6o!f-------:-33:-;;f ·---;-3·52·-----: 
I I I I I I I I I 

:·Ea9·--:-3:40-·--------:-25;139·-:-5i12t84------:-3:s5·---------:-25767--------:-33~14·----:·291·-----: 
I I I I I I I I I 

:·E34·--:-3:40-·--------r28:3oa--:-5i121-s4·-----:·s:35·---------:-2901a·-------:·33:14·---:-331·-----: 
I I I I I I I I I :--E46·--:-3:4a·---------;-32;929·-:-5i12t84------;-s:35·---------;-33752·-------;-3-:ff4----:·394·----: 
:------ ---~- - -- - - - ---- - - --i--- .. -- -- -- -•- -- --- --- .. - - ---t- ---- --- ---.......... -T- ---- - - ---· - .. - - -i----- -- - -- --~- -- -- - -----: 
: E47 : 3.40 : 32,817 : 5/12/84 : 3.35 : 33637 : 33.14 : 392 : 
:- ---- ----}- ---.. ----------~- ----- ---.. -t- .. --.. ------.. ---t- - -- --- - -- .. - - .. - -t- --------- -- .. - .. -1- - -- - -- - -- - --:- - - - - - - ... - - -: 
: E57 : 3.40 : 25,722 : 5/12/84 : 3.35 : 26365 : 33.14 : 298 : 
·- .. --- ----"'- - - - -- ---- - - - - .. J .. --- ...... - ....... J. .. - - - .. -- --- -- - .... J. ........... -- --- ..... - .. - .. J. .... -- - ---- --- .. - --"------------"--- ---- -- --· 

l E62 i 3.40 l 29,415 i 5/12/84 1 3.35 l 30150 1 33.14 l 346 l 
ps19---r-3~1 ci-- --- ----r 3K713-Tai2is4-------r-s:o5- ---- -- ---r 366os------·-r3·2:91 ·----r43s ______ i 
:- ·1533 ·--:-3~ f o- -- --- ----:-3-8;49o--:-ai2is4---- ---:-s:o5 _______ -- -:-39452- --- -- -· :-:fa:9r ·---:-4a2·-----: 
I I I I I I I I 

:--Fi4o-- -:-:3: fa· ---------rs1f83o--r-si2is4-- -- ---:-3:55 · ----- -- --:-39aa-r· -- --- · :-32.-91- -- --:-43y-----: 
I I I I I I I I 1 :·r50---:-3: f o- ----- ---· rs-1;892-· :-ai2is4-------:-s:o5----- -----:-38839-- -- ----:-32:91 ·----:-472·-----: 
I I I I I I I I I :· -p5·:i- --:-3: fa· ---------: · 3-(52·5--:-ai2is4-------:-s:as · ---------:-35339· ------· :-32:91 · ---·r 426------: 
:---------r- -- ------- ---.. -i---- -- -- ---~- -- -- -- ---- - .. --r- -- --- ----- --- --r--- --------- --- -i--- ---- -----~-------- - --: 
: H27 : 3.60 : 38,507 : 2/25/89 : 3.55 : 39470 : 28.34 : 493 : 
• .................. t. ................................ J ...................... .!. ........ ---- ........ - .. .. L .... ........ --- .. - .......... !. ........ -- - .............. - .. J ............ ______ J_ ............. _ .. __ , 

i H28 i 3.60 i 39,951 i 2/25/89 i 3.55 : 40950 i 28.34 i 516 i 
1 .. _ .............. L .... ,. ..................... ,. .. J .... _______ .... 1 ................ - ............. L .................. ,. -- ........ J. .................................. J .............. ---- .... 1 ..................... ,.1 

i S09 i 3.59 i 36,582 i 1/12/91 i 3.54 : 37497 i 26.47 i 470 i 
tsfa·--;-3:59·---------;-3-6;fa9·-r-1i1v91·-----r-3~54----------;-31042·-------1-26:47"----1-463------1 

:-s22·--:-3:59·---------:-s-6;4a7·-:-1i12i91·-----:-s:54·---------:-37399·-------:-2-6:47"----:-4-s9·-----: 
I I I I I f I I I 

:·-s43·--:-3:59·---------:·35;477·-:-1i1v91------:-3:54----------:-363s4-------~:-2s~47"----:-453·----: 
I I I I I I I I I 

:·s5T--:-3:5~i- -- -- ----:-35,525--:-1 i12i9r- ----:-3:54------ -- --:-36413 ____ ---·r 26:47"----;-454- -- --: 
I I I I I I I I I -..... --- -- - .. - -- ---- ---- - - ----- --------------- ....... -- ---- ----- - ------ -- .. ----- ...... ------- -- .... --.-------------.--- --------· 

' ' ' ' ' ' ·- ___________ .J ______ -- - _J 

l Total : 10.803 i 
~-!~~)---- __ j ______ --- _j 

Form No. 730801 (Oct 2015) 
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TN-32.29 (1-21) 

Final Last Adjusted Adjusted Cooling Decay 
Enrichment Burn 

ID (wt% U235) (MWD/ 
Irradiation Enrichment Burn up Time Heat 

MTU) Date (wt% U235) (MWD/MTU) (Years) (Watts) 

: 801 : 2.60 : 28,628 : 12/28/80 : 2.55 29344 : 36.51 : 331 : 
'---------'..- .... - ----- ...... - -- J .. -- - -- ----- ! .... --- - - -- - - - ...... !. ...... - -- - --- --- - -- .. -- ---- - - .. -- - ____ 1_ - --------- .. J _____ ------· 

l 802 : 2.60 l 26,960 l 12/28/80 : 2.55 27634 : 36.51 l 308 : 
t .................. \. .......................... "' ... J ....................... A .............................. L .................................................................. J ........................ J ............. .......... 1 

i 803 i 2.60 l 27,194 i 12/28/80 i 2.55 27874 l 36.51 i 312 l r 954··-1 ·2.-sCi" --- -----r~s,"662··1·1212ai8Ci" ··-;-2:55 · -- . ------ -29379 ·· -- -- -"1"313:51" "" -·1·?33r·----1 
:-005· --:-2:fo ·--------:-2a;,faa·· :-1212aiaci ·---:-2:55· --- -- -- -- ·29139 ·- -- · · -· :·3·6:5r ··--:-3·28·-----: 
I I I I I I I I 

:· 000·--: ·2.-so·· · · · ---· · :-29;067--:-1212aiao-· -- · :·2:55 · · · --- --- - · 29794·-------:-s6:5r ·--·:· 3·3r·----· 
I I I f I I I I 

:·057·-·:·2:fo·--------:-26:ss2··:-12i2aiaci·-·-:·2:55·--------- ·27523·-------:-?i6:51·--·-:-sar··--: 
I I I I I I I I :·soa··-: ·2:60"·--· ·- --· :·2a;145··:· 1212aia<j-· --:-2:55·--- -- -·-- ·28049 ·- --- ---:-3irn1· ---·r324· ----: 
I I I I I I I I rno9·--r ·2.-so .. · · -- --· · r 2s:o11··:·1212aiaci · ·--:-2:55· ---- --- · · · 29ao4 ------- · r3·6:51 · --- ·r3·3i·----: 
:--- --- ---~ .. -.. -- --- --.. --- .. -:--- --------+- -.. ----- -- -- ---T-- - -- ---------- .. - ----- - - - -- --- - -~- ---------- -~- ----------: 
: 810 : 2.60 : 28,371 : 12/28/80 : 2.55 29080 : 36.51 : 327 : ·- --- --- --·- ... ---- .. --- -- .... -.. J-------- ---"---- .. -...... --- -- .. J. .. -- --- - - --- .... - -- - - - - -- - - - - - --- -- J .... ------ --- .. .) ........ -- -- ___ , 

: 811 i 2.60 : 28,340 : 12/28/80 : 2.55 29049 : 36.51 : 327 : 
!·014·--1-2:S0"·-------·;-29;016·-1·1212aiaCi····;·2:55···------- -29741·--------1·3·6:51·----1-3-3f;·----; 
:- ·915 ---:-2:sCi- ---- --· -:·2-;;01"2- -: · 1212ai8Ci-· · -: · 2~55 ·· · ·· · · -- · ·27687 · -· -- · · · :·3·s:5r·---: ·3·09·--- ·-: 
I I I I I I I I 

:-015·--:-2.-60· -- · · ---· · :-2a;61a ·· n 212.aiao- ·· ·· :·z55 · ------· -- ·29395 ·----- · · :-3·5_5r ·--·;-332·----: 
t I I I I I I I 

:·011·--: ·2:so- ·- ·----· ·r2-; ;034··: ·1212aiaa·· · ·· :·2:55··--·· · --- ·2111 a ----· --- :·3·13.-s1·--·-r3·09···--~ 
I I I I I I I I 

:·019·-·:·2:so·-------·-:-26;115··:·1212ai8Ci-·--:·2~55···------- ·21sa3··-----·:·3·6:51··--·:·3·05·--·-·: 
I I I I _ I I I I :-s20 ··-:-2.-fo · ··----·· r25;774--: ·1212aiBD" · · ·· :· 2:55 ·· · ·--· ·-· · 21443 · --- · · -·r 3·6:5r··-·rso6 ____ ·: 
:- --------~- --....... --- ------~- --- ------- -~- --- --- --.. -·---r---- -- --...... -- .. -- -- ---- .. --- ---- -- ~- ------ -----~----- ----- -: 
: 821 : 2.60 : 28,924 : 12/28/80 : 2.55 29647 : 36.51 : 335 : 
1 __ .. - --- --·- - - - - -- --- -- - --- _1_ -- - ----- .... .l ...... -- - - -- - - - ...... J. .. - .. - - -- - - - .. -- --- - .. - - .. - - .. -- ...... - - .. J .. - - -- ----- - --'--- --- -----· i 822 i 2.60 i 28,767 i 12/28/80 i 2.55 29486 i 36.51 : 333 : 
1_ ................ L .................... - ........ .J ...................... .L ............................... L ............. - ................................................... .J ............................. J ...................... 1 

i 823 i 2.60 : 28,833 l 12/28/80 : 2.55 29554 l 36.51 : 334 : 
:-025···: · 2:so· ---------:-2s;947·-1·1212aiao· · --·: · 2:55 ------ · ·-- · 27521· ·-· · · -- ·: · 3·6:5r ··--1-308-· · ---: 
I I I I I I I I 

:· 020 ·· -: ·2.-so· --· --· -· ·: · 2a:147 ·· :-1212aiao· -· · -:-2:55 · · -· · -· · -- · 2sas·f--· · · --·: ·3·13:51 · · ---:-3·24· · --- -: 
I I I I I I I I 

rn2--;-·-:-2.-so· --- --· -· ·r2·a:f 12 · · n 212aiaD" · · --: ·2:55 ·· · ------- · 28876-- · --- · · ;-3·6.-51" ·- --;-3·25·---- -: 
I I I I I I I I 

:· 02a • -·: ·2.-60· -· · ----· · :-2? ;060-·: · 1212aiao· ---· r · 2:55 · ---· --· -· · 27737 · -· ----·: ~ 3·5:51 · ---·: · 3·1·0- -- ---: 
I I I I I I I I :· 029·-T2:60· ·-- -- · -·-r2s:923··: · 1212aiao· ---- :·2:55 · ···· · -- -- ·21596-· --· --· ;-3·6:5r··-·r3·a8·----: 
:- ------ --r- ----- ---- -- ---~---- -------t- ---- ----- -----r---- ----- --- ---- -- ---- --------- -..:- -----------~----- ------: 
: 834 : 2.60 : 28,783 : 12/28/80 : 2.55 29503 : 36.51 : 333 : 
·--- ___ ....... l ... - - - - ....... --- - - -- -'--- - _______ ... __ --- ---- - - .. - --'-- ---- ...... ------ -- .. -- - - - -- --- -- - - -- _, ___________ --'--- -- ----- _, 

: 837 i 2.60 i 27,168 i 12/28/80 : 2.55 27847 i 36.51 i 311 l 
1 .................... L ................................. _J_ .. ..... .............. }. ..... ....................... --l- ....................................................... ,.. ......... J .. ........ -- ............. .} ...................... • 

i 838 l 2.60 i 27,308 i 12/28/80 : 2.55 27991 l 36.51 : 313 i 
:·044·--:-2:60··--------:·2-;:a?0·-:·1212aiaCi···-:·2~55·--------- ·2856r··-----:-3·13,-5r·---1·32r·----: 
I I I I I I I I 

:-i:>03··-:-3:2r-·------ · :·25,-s92·-:-5i111a2·· ·· ··: ·i16------ --- - ·26021 ·-· -· ---:-3Kff ·---n~9a··---: 
I I I I I I I . I 

:· 02?"·-:. s.-21 · .. --- -- . ·:·25;424··: ·si17182 -- -.. Ti16-. ·---- -- - ·26060---- . ---:- 3-S.-f 2·-- -·:-290·-·--: 
I I I I I I I I 

:·02a·--: ·:3:21" --- · -· ·- ·:-2-2;?35-· :-5i171a2·- ····:·a: 1 s · · ·· · ·- ·-· ·23303---· · -· · rs5:ff-- -·:-258-----: 
I I I I I I I I - ----.. -----.. --------- - ----- ----- -- --- - .. - .. -- - .. -----.. ---- - - -----.. ---.. - - - -.. ------ - - --.. - --,------- --- - .. ,-------- - .. .., . . . . . . 

, _ -- - .. - - .......... J .. --- - - - - - - ..} 

: Total : 10.161 : 
l (kW) ! : . . . 
' -... -----......... -"" ----- --... -- -· 

Form No. 730601 (Oct 2015) 
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TN-32.37 {1-22) 

Final Last Adjusted Adjusted Cooling Decay Enrichment Burn 
ID (wt% U235} {MWD/ Irradiation Enrichment Burn up Time Heat 

MTU) Date {wt% U235} (MWD/MTU} (Years) (Watts) 

' ' ' ' ' ' ' i K01 : 3.80 : 42,629 : 917/93 : 3.75 43695 : 23.81 : 583 : 
:-R03---:-3-00--- -- --- --:-42-512--:-rii7i9s------ -:-3-75- -- --- ---- -43575------- -:-23:0r- -- -:-5131- --- --: 
I I • I ' I I • I I 1 

:-Ro4---:-3:00--------- -:-42:010--:-9ni9s ___ · ---:-3: 75- ---- ----- -43oss-- --- ---:-2-:fiff----:-512------: 
I I I I I I I I 

:-Roif--:-3:00--------~-:-42:02-s--:-9ni9s ____ -- -:-3: 75- --- ------ -43674- ---- ---:-2-3:01- -- --:-5-72- -----· 
I I I I I I I I :-Ro1---:-3:ai:i----------:-41-:02-0--:-9ni93-------r-3:75 __________ -42074--------:-2-:3:01-----:-5@------: 
I I I I I I I I :-Ro9---:-3:00---- --- ---:-42:afo·--:-9i7i9s ____ ---:-3:75 ___ · ·----- ·43120 ·· · -- · · · :-23:01--· --;-57:f--·-: 
I I I I I I I I :· Rfo ---: ~~rncf- ·---· ---:-4{829--: ·9ni93. · ·-· --: "3:75 _______ ·· · · 42075-··-· --·r23:0r ----:-559· ---·: 
I I I I I I I I :-R12--T3:ao-· · -· · · · · · r41 :s56-·r9i7i93----- · -:-3:75 · ·· ·-· ---- -42902-· ------nffsr----:-510------: 
:---------~ --------- -- -----:- --- -------t--- ------- -----r-- --- --- -- ---- -- -- -- -- ---- ----- --:--- ----- --- --:- ----------: 
: 3A5 : 4.20 · : 44,635 : 9/9/94 : 4.15 45751 : 22.81 : 619 · : 
1 ......................... 1. ................................... J ....................... ! .................................. L ..................................................................... J ...................... .. J .... .................. 1 

i 3A8 i 4.20 i 44,736 i 9/9/94 i 4.15 45854 i 22.81 i 621 i 
:-4"A7---:-4:20----------:-4(93o--:-9i9i94-------:-4: 15---------- -46653--- ---- -1-22:01-----:-524-----: 
I I . I I I I I I 

:-R13---:-3:00--. --- ---:-43:223--!-9i9i94 ___ -- --:-3: 75- -- ------- -44304 ___ -- ---:-22:01-----:-66f ____ ~ 
I I I I I I I I 

:-R16---:-3:00 ____ ------:-42,-109--!-9i9i94---- ---:-3:75- -- -- ----. ·43162---- ----:-2-2:131- ----:-5-13r-----: 
I I I I I I I I :-R19---:-3:aif---------;-42:?03--:-9i9i94 ____ ---;-3: 75-. -------- -4377T-- -- ---:-22:01- -- --;-591-----: 
I I I I I I I I :-R22---:Tso----------;-42:927--;-9j9j94-------:-3:75---------- -44600-·----·-;-22:01-----;-595-----: 
I I I I I I I I :-R25---:-3:00 ______ ----r 43:432-T9i9i94- -- -- --:-3:75-- -------- -44510--- -----r22:sr----:-665- --- --: 
:------ - --~ - - - - - --- - - - - - - -1- --- -------f--- ------ -- -- -- ~ --- -------- .... -- - ---- --- -- --.. -- --~ ....... ----- --- -~------ -----: 
: K31 : 3.80 : 43,270 : 9/9/94 : 3.75 44352 : 22.81 : 602 : 
·-- ----- --'- - - - - - - - - - -- .. - - - J .. -- ------ --·'· --- - - - - --- - -- -- !. .. - -- - - - -- - - - - -- - -- - .... - - - -- -- -- - - J .... - - - ----- ---·-- - ----- -- _, i K33 i 3.80 i 42,607 i 9/9/94 : 3.75 43672 i 22.81 : 590 i 
:-i(35--·r-3:sa-· ------- -;--,;,2:?sT-r9i9i9_4 ____ --·;-3:?5----- ----- -43s3o _____ ---r2-2:0r----r 592----- -; 
:-:i-c r---:-4:02· ---------:-4(233--:-3i25195 ___ ---:-3:91· --- ------ -45339--------:-222i----:-tff 9 ______ , 
I I I I I I I 1 

:--fcg·-·:-4:02----------:-41 ::fo1--:-si25195------:-3:97---------- -42340--------:-2-2:2i----:-t-si-----: 
I I I I I I I I :-2c2---: ·4:02------ ----:--,;,2:629--:-3i25195- -- ---:-3:97- ·----- --- · 436so _____ -- -:-2-2:2i ___ · r 5ao- ----~ 
I I I I I I I I :-2c5----:-4:02---- --- ---:- if(o34--:-3i2si95- -----:-3:97---------- -45135--------:-22.-21- -- --nff s- -----: 
I I I I I I I I :-3c r---:-4:02----------r 43:a1B--:-3i25195------:-3:97 _____ -- · -- -44911---- --- --:-2-2:2i----:-sff-----: 
:---------r--------- ---- --~--- --------~--- -- -- -- ...... -- -~ --- --- ---- .. --- .... -- ---- ---- ----- -~------------~--- --------: 
: 3L5 : 4.02 : 43, 154 : 3/25/95 : 3.97 44233 : 22.27 : 600 : 
·------ ---'- - - - - - - - -- -- - .. -- J .. ----- -- ...... ! .. - ---- - -- - ........ .. I. .. - - -- - ---- --- - -- - ----- -- - -- - -- - ... -·-- ___________ ,_ -- ________ 1 

) 3L6 i 4.02 : 41,066 ) 3/25/95 i 3.97 42093 ) 22.27 ) 563 ) 
1-3c9----i-4:62--- ----- --r~f6;693--/-3i25/95---- -. r-s:97-- -- -- ---- -41-710----- ---;-22:2i----nfsi---·-1 
:-R5s---:-4:00----- -- --:-43)53--: · v11-1sa-- --· -:-3:95 ·--------- -44947----- -- -:-2f :39 ____ -n3_1_ a_ --- -·: 
I I I I I I I I 

:-R58---:-4:oo--- -- ----:-4(563--!-2i11-196- -- ---:-3:95 _____ ---- - -45677-- ----- -:-2f :s9-----:-533----- ~ 
I I I I I "I I I 

:-R59---:-4:00 ___ ------:-44:490--:-vffies------:-3:95----- ----- -45602--- ---- -:-2-f :s9-----re31----- -: 
I I I I I I I I :-Rso---:-4:00------- ---:-4foo4--: ·v11-1sa · -----:-3:95- ---- ------ -45104 ·- -- ----:- 2-1-:s9- ----:-e22· -----· 
I I I I I I I I 

:-Rs4-~-:-4:oo __________ r44:s70--:-v1-f196------:-3:95 __________ -45992~-----·-r2r39-----r533-----: 
'-------- .. !. - - - - ..... - -- - - .. - .... .J .. ..................... ! .. --- - - -- -- - -- .... .!. .. - --- .......... -- - - - - - - - - - ---- - --- - """"..""~- -- ---- --- --~--- .............. --: 

I I ' 

' ' ' :-foiar----:-19:oss--: 
i (kW) : ! 
~ ..... - - - .. - - - - - .. .! .. -- - - - -- - .. ..! 

Form No. 730801 (Oct 2015) 
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TN-32.36 (1-23) 

Final 
Last Adjusted Adjusted Cooling Decay Enrichment Burn ID (wt% U235) (MWD/ Irradiation Enrichment Burn up Time Heat 

MTU) Date (wt% U235) (MWD/MTU) (Years) (Watts) 

X01 : 3.80 : 44,565 2/26/92 : 3.75 : 45679 : 25.34 : 608 : 
------ --r- ------- ---- --- .. :---- -- -- --- -- --.... -- --- ----r-- ----- --- -- -- --f - .. - - - --- - - --- - - --:--- ------ ----:- -- --- - ----: 
Y38 : 4.21 : 44,686 9/7/93 : 4.16 : 45803 : 23.81 : 612 : 
-- --- ....... I.. .. - -- .. - ---- - - - - - J ...... ------ .... - --- - -- - - - - - - - .. 1. ............... --- ----- .. 1. .. - - - --- .. - .. - -- -- .. J .. - ------ - --- J ________ - --· 

Y44 i 4.21 i 37,214 917/93 i 4.16 i 38144 i 23.81 i 489 i 
v50·--;-.r21-- -- ------;-43;954· - · 977j93 ·------1-4: i 6-- -- --- -- -r-45653----- ---;-23:131 · --- -;-599·----1 
y59·--r-.r21·---------r4(015-- ·977j93·------r-4:16·---------1·45115·-------1-2:3:81·----1-sa1·----1 
vso·--:-4:21 · ---- -----:-31 ;345-- · 977j93 ·------:-4: i 6------- ---:-39279- -- ----·r23:13r·---:-491 ·----: 

I I I I I I I 

vs"f- --:-4:2r·-- -- -- -· r44:27o-- -9i7i93----- -T4:16- -- --- -· --: · 45377------ --:-23:131- ----:-(365-----: 
I I I I I I I v63 ·--:-4:21 · -- ·------:-43;903 ·- · 9m93· ---- --:-4:16----· -- -- . :-45"60_1° __ ---- -· :-23:131 · --- ·:-Ef9fi"--. ·: 
I I I I I I I Jo1·--·r ·a:79------ ---·r44;392-- · si25195 · ---·TS: 74 ·------· -· r · 45502------- · r 22:2?" ·-·-:-525·-- -- ·: 

-- ---- --r- -------- ---- --.. :----------- --- ---- --- ----- ~---- -- -- --- -----f- -- --- ------ -- .... ~- --------- --~-------- ---: 
J04 : 3.79 : 44,796 3/25/95 : 3.74 : 45916 : 22.27 : 634 : 
................ I. .............................. J ........ ---· .................... - - - .......... L ............ ---- ...... • .... 1. ................ - ........ ---J .......................... • ...................... • 

J10 i 3.79 i 44,763 3/25/95 i 3.74 i 45882 i 22.27 : 633 i 
J1~i- --r-s:fa ·---- --- -1-4f94a-- -si25iss · -----r-s:14----- --· --1-45041--- --- -· 1-22:27"·---1-s{ff-- ---1 
:i3s----:-s:fa-· · · -- ---:-4f 706-- ·si2519s- -· · --:-s: 7 4· ----- -· --:-44799 · ---· -- -:-2-2:21· --- -:-61·4·--- --: 

I I I I I I I 

Rss·--;-3:130·--·- · --· -:-4(028-- -3i2519s- -----:-3:75·--·· --- -· r-42654- -· --- --:-22:2?" ·---:-E>"es ___ ---· 
I I I I I I I 

R7o- --: ·3:8ci-· -· ---- -:-42;103-- · 3i2s19s--- · --:-s: 75 ·--· · -- ·-· :-43156---- · ---:-2-2:27" ___ -:-5afi ·---: 
I I I I I I I R71----:-3 :aa· ---------:-41· ;933 ·- -3i2s1ss-----· :-s: 75 · ---------:-429£ff-------· :-22:21-----:-sa2 · ----·: 
I I I I I I I i<76- --:-3:80" ... -- ---· r 4(734-- "3i25i95------:=3:;;5 · ·----· -· -;-42777 ·-. -. --· :-22:2i---T578 ____ ·: 

-- --- ---r-- -.. --- -- ------1--------- -- --.. - --- -- ------r-- ---- ----- -----~ --------- ------· 1- - .. - --- ---- - ~ --- --- -- ---: 
W01 : 3.80 : 44,293 3/25/95 : 3.75 : 45400 : 22.27 : 624 : 
................ !. ...... --- .................... 1 ____ ----- ____ ...................... -- L- ...... _ ...................... .' ...... - ----- .. -- .......... J_ .............. ---- J ...... --· -- .. --' 

W06 i 3.80 i 44,053 3/25/95 i 3.75 i 45154 i 22.27 i 620 i 
w67"--f-3:8ci"--- ---- "1"44:183-- "3i25195. --. --r·s:75· ------· .. r-45288" --- ----r 22.-2?"-- --rs-22·-- ---! 
w1r,---:-3:ao· ·-· --- -- -:-42;1344-- · 3i2s19s--- -·-: · 3: 75·---------:-43915 · -· -· --· :-2-2:2y ·---:-!'f98- -- --·: 

I I I I I I I 

w-25·--:-3:8ff··-----·-:·43;68s-- -3i2siss·-----:-s:15·-·----·--:-44778·-·-----:-22:2y·---:-sf3-----: 
I I I I I I I 

w2s· --: ·:mo-··· -- ---· r4:f62_f __ -3i251es · --·- -:-3: 75 · ·- ·---·-· :· 44712 · ----- · -:-2·2.-2r· -·r eiff- ---~ 

w27"--~-3:ao·-·-----:-1-43;149·- · si25iss · -----t-3:75--· -·-- ·--1·4422a · -· -----1-2-2:27"-- --1-ei63- -- --i 
I I I I I I I oA3---:-.f aCi· ---- ----r 44;55T- ·v11·,9a · --·-· r·3:95 ·-------·-;-4513s5 · -- -- · -· r2f :s9·----:-532·----: 

--------r---------------1- - - - - - - -- -- - - - - -- - - - - - - - --r-------.... ---.... --t- ----- ----------~ ----- --- -- --~- ---- ------: 
OA6 : 4.00 : 44,600 2/11 /96 : 3.95 : 45715 : 21.39 : 633 : 
1-M ·--1-4:00·- ·------ -·!-44:448-- . 2i11-196- -----r·s:95·--·----·-t · 45559·-- -- ---·1-2-f .-s9·----1-Ei:ff ___ --1 
--- _____ t. ..... - - ... --- .. - - - - - .. J ...... -------- - - - --- - - - - .. - - .... .L ...... - .... --- .. -- --- .. 1 .... -- ........... - .. - ........ J .. · ..... ----- ____ J ___________ , 

1A2 i 4.00 J 44,501 2/11/96 i 3.95 i 45614 i 21.39 i 632 i 
1·A3---r-4:00· -- ·----· -p4;21s-- · v11-iss- -----r-3:95-· · -- --- · ·r · 4532f · ----- --r2T39·----;-5-25- --- --! 
1·As---r ·,r0Ci-· ---· ---r4s;618-· · v111sa · --· --r-3:95·--------- -r · 44foa----- ---;-2·1·:39-----;-sf 5- -----: 
1-A8---:-4.-ao· ---· -----:- 43;72_f _ - · v11-19a------:-s:95---· ------:-441314 · -------:- 21· :39- -- --:-5-f y- --· -· 

I I I I I I I 

2A1·--:-.rao··--------;-44:;is1a·- -2ii1"i96------:-s:95·---------:·451323·-----·-:-21.-39·----;-532·----·: 
I I I I I I I -- --------...... ------ --- ------ -------- .. --- -- ------ -.... ---- -------- .. --- ------ -- ------- --- -.-------- ----, --- --------. 

' ' ' ' ' ' !"f oiar----;-fa:alff--i 
u~~J __ ----~ -_________ J 
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TN-32.38 {1-24) 

Final 
Last Adjusted Adjusted Cooling Decay Enrichment Burn 

ID (wt% U235) (MWD/ Irradiation Enrichment Burn up Time Heat 

MTU) Date (wt% U235) (MWD/MTU) (Years) (Watts) 

: X21 : 4.00 : 44,169 : 9/7/93 3.95 : 45273 : 23.81 : 607 : 
i· x23- --i-4:ao--------- -i-43;786--t-9i7i93- -- ---- -3 ~95---------· t-44a8_f __ ------·i-2·3:0 r ·---·j-{3oo------! 
•---- --- --L- -- ...... ,.. ............... J ...................... J. ............................................................. 1 ................................ J ........................ .J ...................... 1 

i X25 i 4.00 i 44,749 i 9/7/93 3.95 i 45868 i 23.81 i 617 i 
:· x2s· --:-.roc:i- --------:-43;510··: · 9i7i93-- ----- -3:95- -- --- --- · 1 ·441357 ·· ------:-2-:rn1 · -- --:·595· --- --: 
I I I I I I I I 

rx2r-·;-.roo-··-------1·43,-4£ff--f-9i7i93""""""" ·:r95··--------;·44550·-------1·23:91··--·1·595··----: 
:-x3T-T4:ao-·--------:-4(f3s--:-9i7i93 _______ -3~95----------:·45230·-------:-2·3:0r··--:-6a6·-----: 
I I I I I I I I 

:·x34 ·--:-4:ao-· --- -----:-43;902--:-9i7i93-· ----- ·s:95 · ---- -- ---:-45600 · --- -- -· :-23:0r·--·:-6·02---- -~ 
I I I I I I I I :-x31·--r-4:oc:i---------:-43;973-·:-9oi93 _______ ·3:95·---------;-44970·-------:·23:0r-·--r602·-----: 
I I I I I I - I I :·x3a---:-4:aa-·· ------· r 44;216 ·-:-9i7i93-· -- --- ·s:95 · ----- ---·:-45383------- ·: ·23:0r---·r 609·-----: 
:-- ---- ---r- --- --....... ---- --~- -- --------+- ---- ---- --- --- -------. -- .... -----{· -·------- -- -----1------------~-- --- --- ---: 
: X39 : 4.00 : 44,666 : 9/7/93 3.95 : 45783 : 23.81 : 616 : 
·- .......... ---'- ---- - - ...... - - - -- .. J ...... --- ----- l- -- - - - -- -- - - - - - - - - - - - - -- ....... - ___ ,, _ - - ..... - - -- --- - - - _J _ --- - --- --- _J _____ - -----' 

i X46 i 4.00 i 42,829 i 9/7/93 3.95 i 43900 i 23.81 ; 583 i 
:·x47·--:-4-oo----------:-44-419·-:-9oi93 _______ ·3·95·---------:-45529--------:-23-01·----:-6-11------: 
I I • t J I • I I • I I 

:-x4a---:-.f oCi- --- -----:-4.i;a8Y_t_ 9i7is3------ - -3:95-- ---- ----:-4s6o9 ___ --- --:·23:a1· ----:-6-20·-----: 
I I I I I I I I 

:-xs2 · --:-4:aa- ·-- -- -- --:-43;1327 ·-; · 9oi93------- -3:95------ ----;-44-;10·-- ----· :-23:0r·---:-£,-9r·---: 
I I I I I I I I 

:· v02· ·-:-3:99· --- --- --·:-43;112--:-9oi93----- -- ·3~94 ·- ---- ----: · 441 so· -- ---·· r23:0r ··-·r509----·: 
I I I I I . I I I r var··r-i 99· -- ---- ---f 4s:so3-T 9i7is3·-- ---- ·s:94 ·-- --- --- -f"443s6 ___ ---·-r2·3:0r ·-··1·592··-- --i 
rvas· --:-is9· --- --- --·r 4fa5a·· :-9i7is3 ___ ---- ·3:94 ·---------:-44954· -- ---- · ;-23:0r---· :-6·01 · --- ·: 
:- -- - -- - -- ~ ... - -- - .... -- -- -- - .. i- - -- -- -- - --+- --.. -...... -... -.. -.. - .. ---------------~ ----------.... ----i-- - - - - ........... - .. i ... :.. _ -- -: -.. - --{ 
: Y10 : 3.99 : 42,917 : 9/7/93 3.94 : 43990 : 23.81 : 585 : 
1_ ----- ... --L- ........ --- ............. _ .. J .. ------- .......... t _ -- _ .................... __ .................... _ ..... __ .................. t ... __ .... __ --- _ ........ .:. ...... 1 ___ --- .............. _1 __ .. __ ................. • 

i Y11 i 3.99 i 43, 160 i 917/93 3.94 i 44239 i 23.81 i 589 i 
tv12·--1-3:99----------r42;542--1·9oi9_3 _______ ·3:94··--------1-4sso6--------1-23:01·----1-518·-----i 
:-v13----:-3:99·-------- -:-44:441·--:-9oi93------- -i94--- -- -- ---: · 45552 · -------:~23:131 · -- --n,-ff----: 
I I I I I I I I :·v10·--:-:fs9·------- -· r43;96a··:-9ois3 ____ --- ·3:94· -- ------ -:-45os9 _____ ---:-23:01·----:-603 ____ -: 
I I I I I I I I 

:-v25---:-iss· -· -------:-43:o~ff--:-9i7is3· -- --,- ·i94 ·--------· :-44168---- --- · :-23:0r ·---:-508-- ----: 
I I I I I I I I :· v2s ·--:Tss·--- ---- -·r44:f Yf--:-9ois_3 ____ -- - ·3:94 ··- -- -----: · 45275 · ---- -- · r23:0r ··--r6or----: 
I I · I I I · I I I 

:·3Elf ·--r -.:r2r · --- -----r 4f f05-T2iH19s · ----- ·.n 5 · ------- --;-45201f-------:-21:ss·----r6·2r·---: 
I I I I I I I I :-302-·T4:21 · --- ------r 44:474--:-vHi9s · --- -- -.i:1 s ____ --- --·:-45586------··r21:39 ___ ·-r6·2r·----: 
:--- ------~ --- - - .. --- - --- --1- ---- ------+- ----- --- ---. --- ------- ----- .. ---f-- - .... --- .. ---- - --1-- --- --------:- - ---- ....... --: 
: 387 : 4.21 : 43,967 : 2/11/96 4.16 : 45066 : 21.39 : 618 : 
1 ........................ L ... _ ................................ J ..... - ...................... .l .......................... ,. - ..................... - .................... J. ................................... - ...... J ... ---- .................. J ........................... 1 

i 484 : 4.21 . i 43,953 i 2/11 /96 4.16 : 45052 i 21.39 : 618 i 
!"ssa· --;-.r21 · --- --- ---r 44:s1s··1 ·v11·19a --- --- · 4: 16------ --- -1 ·451323 · --- ----r21·j9·-- --1-6-28- ----; 
:-595---:-4:21 ·------ -- -:-4(733·-:-2i1-fi9a· --- -- ·4: 16------ ----;-4595-f-- -- ---· :-2-f39·----:-6-32· --- --: 
I I I I I I I I 

:·500·--:·4~21·---------:-4(064·-:-v11·19a ______ ·4:16·---------:-45fs6·-------:·2-1:39-----:-62a·-----: 
I I I I I I I I :-599·--:-4:21·---------:-4.f094··:-v11-i9s·----- ·4:15··--------:-46616-------·:-2r39·----:-63s·-----: 
I I I I I I I I ------ ---- - -- - -- --- --- ----- -- ........ ·------- -- ----- ---- -- ---- -.. ------ --- -------- --------.... ,-------- ---- ... --- -- ---- -.., 

' ' ' ' ' ' :-;=.;ia.r·---:--r9:4oa ··: 
' ' ' 
! .. ~~~) __ ......... J ___ ------ _j 
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TN-32.43 (1 ·25) 

Final Last Adjusted Adjusted Cooling Decay Enrichment Burn ID (wt% U235) (MWD/ Irradiation Enrichment Burn up Time Heat 

MTU) Date (wt% U235) (MWD/MTU) (Years) (Watts) 

: W41 : 4.00 : 43,367 8/21/90 : 3.95 44451 : 26.86 : 574 
!·w42·--;-.r0Ci---- -----1-4f4fa-- -8i21"i9o-- --- ·t-:Hi5--·- ·-- ·-- -44503 ·--· ---· 1-2a:a6----"i"57ff-----! 
1 __ ............. t.. .............................. J.. .... .. .. ............. ... ...... ., ..................... L ........................................ .., .... ..,. ................ J ........................ J ....................... 1 

l W45 i 4.00 l 44,009 8/21/90 i 3.95 45109 ..... i 26.86 i 585 i 
i"w46 ___ i _4:ao· --- -- ·-· · ;-4(.fff-- -8i21-isa· · · · · · t ·3:95 ···-· ·---- · 4552·f · -· -· -- ·r2ifa6---- -1-5-92- ---- ·! 
l"w47"-·:-4:oc> · --- -·---:-4,i:269-- · ai2.fisa·---- ·:-3:95···-··· -· - · 45376 ______ --:-2s:a6·----:-5-95- -----: 
I I I I I I I 

:·w4s--T4:oo-· · ·· ---- ·:-43;249-- -8ii'ffi9o ·---- ·: ·3:95-··· · -- · -- · 44330--· · -· · · :-2·s:a6·--· -:-572·---·-: 
I I I I I I I 

:-w4~i-·: ·4:00" · -- -----·:-4(37"2 ·- -8i21·19a·· ··· ·: ·3:95· ·· · ---· ·· ".i54rff · --- · · -· r2s:a6·----:-5·9r··-: 
I I I I I I I :·ws2·-:-4:00---··-····r43:361·- ·8i21·isa··-···:·3:95····--···- ·44451··-··-·-·r2s:a6·--·-r574···--: 
I I I I I I I :·w53··T4:aCi·-·······r44:o57"- -8i2-f19a······r·3:95·-·-······ ·4515a···---··r2s:a6·----r5a6-----: 
:---------~ ........ - - --- - ----- -1- -- - ---- ...... - --- .. - - - -- -- - -- ~-- ---- --- -- - - -- - -- ......... - - - ...... --- - -:--- ---- ------:----- - -----: 
: W54 : 4.00 : 44,585 8/21/90 : 3.95 45700 : 26.86 : 595 : 
1 .................. L ............................... J........ .............. .. ............................ L ...................... ----.. .. ................................. 1 .......................... • ........ ----- .... 1 

i W55 i 4.00 i 42,460 8/21/90 i 3.95 43522 i 26.86 i 559 i i. w56---;-4:00-· ------ --1-42;432-. -8i21-Ri6--... · r ·3:95. --. ---.. - . 43493 · -- ---. · r2·s:a6--. --r 558 ___ ---! 
:·w57"·-: ·4:0Ci · -· ----- -:-42;?84-- -8i2-f19a···-· ·: ·3:95---· · -- · · · ·43054-· · -· ---:-2s:a6· -- -·:·5134-- --··: 
I I I I I I I 

:·w5a· --:-4:0Ci · -- · --- · · r 44,-435-- -8i2179o ··-·· ·: ·3:95··- ----- -- ·45546 ··-· · -- · r2s:a6· ----:-593·· -- ·-: 
I I I I I I 

:·w59·-·:·4:00-· ---- ·· ·· :-43;983-- -8i21-i9o ·- --- · :-3:95 ··· ·· -- --- · 45683. ·· -· -- · :-2s:a6 ___ --:-5a5·--·-·: 
I I I I I I I :·wsCi--:-4:oCi · ··· --- ·-r«:sos-- -8i2-f1sa·-··-·: ·3:95 ··· ------- · 45120· --- · · -·:-2·s:a6·-- ·-:-596 ___ --·: 
I I I I I I I :· ws1·--:-4:00· · -··-· ---:-43;689-- -8i21·1sa· ·· ·-· r ·3:95-·--·· -·-- · 44781--· ·· ----:·2·s:as· --- ·:·595-----: 
:---- -.. ---r- -.. ---------- ---:------- ---- --------.. --- --- ~ ---- --- -- --- -.. -- .... -.. -.. ----- -- ----:--- -- --- -- -.. -:-------- ---: 
: W63 : 4.00 : 43,469 8/21 /90 : 3.95 44556 : 26.86 : 576 : 
1 .................. L ................................ •.. .... .. .......... .... .. ............................ 1..... ...... .. .. .... .. .. .. .. .... .. .. ................................ 1 .......................... 1 ...................... 1 

l W23 i 3.80 l 41,572 2/26/92 i 3. 75 42611 l 25.34 i 555 i 
!"x62··-; ·3:aa-·· ·· -·-· ·1·4,i:114-· ·v26192· ·- ·-· !°3:75 ___ ·-· -· ·- · 45218 · ··----· 1· 25:34· --- ·1-sar·-- --1 
i·xo3·-·r ·3:ac>- ---- -- ·-r4,i:523-- · v26192· · ····r·3:15·-··-· · ---- -45636··· --- -·1-2-5:s4·-- ·-r13a?" _____ i 
:·xas·--:-3:130-· ·· · -- -· ·:-43."377"- · 2i2s192 ···· ·-:-3:75 ____ ·- ·-· - · 44461· -·- --- -- :-2-5:34·----:-5a7"·---·: 
I I I I I I I 

:-xa=;·--:-3:ao· --· ··--·· r4(fo2-- ·v2s192·· -- · · r ·s:75 ··-------- -45:fos ___ ·· · -- :-25:34·----:·599· -----: 
I I I I I I I 

:·x59·--:·3:ao·-····-··-r4(624-- ·v26is2·····-:-3:75·······-·- ·45740······-·r2·5.-s4·----:-609------: 
I I I I I I I :·x11----: s:ao- · ·· --- · -· :-4(143-- ·v261s2· ---·-r· 3:75 ···-· · -- ·- ·45247 ·-· -· -- · :-25:34·--··rsoO"----: 
:--- ---- --r- ----------- ---i- -- - - ---- - - - - --- - - - --- - -- -t- ------.. ----..... -- ----------------i- ---- -- -- - --i- -- -- -- - -- -: 
: X13 : 3.80 : 43,945 2/26/92 : 3.75 45044 : 25.34 : 597 : 
:- --------:---.. -------- -----:--- -------- -- ........ ----- -.... -~ ............ --- .... ........... -........ --........ -------:----- .......... ---:- --- -------: 
: X41 : 4.00 : 42,611 2/26/92 : 3.95 43676 : 25.34 : 570 : 
• .................. I.. .............................. .J.. ...... .............. .. ............................ L ............................................... - .................. J ......................... .J ...................... 1 

i X42 i 4.00 l 42,845 2/26/92 i 3.95 43916 i 25.34 i 574 i 
1·-x43·--r-4:ao· -· --- · · -·;-42:206-- ·v26192·· ----r-3:95-- ----- --- · ·4326-f-·· · --- · r2s:34· -- --n,-133-- --- -: 
:· x45---:-4:00· -------· -:-42;630-- -2i26i92 · · -· · -:-3:95 · -· ·· · · --- · 43596 · ------· :-2-s:34· ----:· 575-----: 
I I I I I I I 

:·-x5a ·--;-4:0Ci-----· · · · :-43:2iff-- -2i26i92· -- · · · r ·3:95 · · ·-·-· · · - · 44343 ··-· --· · :-25:34· -- ·-:-501 · -- --: 
I I I I I I I 

:·xs·:i---:-4:ao··-··-·-··:-;f2;7s4-- ·v2s1s2·-·-·-r·s:95--·--·----- ·43033··-·----:-2-s.-34·----;-5·73··---: 
I I I I I I I -.... ---------.. -.. - ------- -------- ------ -- -.. -- - ........ ---- -- --- -- --- -.... --- - --- -------- -- -- -,---- --- -----,------ ----., 

: : : 
:-rciiai·----:-ra:saa··: 
I I I 

I w I 

:J~. _)_ -----~- _________ _; 
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TN-32.49 (1-26) 

Final 
Last Adjusted Adjusted Cooling Decay Enrichment Burn Irradiation Enrichment Burn up Time Heat ID (wt% U235) (MWD/ Date (wt% U235) (MWD/MTU) (Years) (Watts) MTU) 

: J49 : 3.99 : 43,778 : 1/12/91 3.94 44872 : 26.47 : 584 : 
·---------·-- - - --- - - - .. -- - - - J,. _______ --- ............. - - --- -- - -- ---- - - - -- - -- ---- .... - -- - - - -- ---- ___ , __ ------ -- .. ... J ... --- .. --- -- _, 

i J50 i 3.99 i 43,831 i 1/12/91 3.94 44927 i 26.47 : 585 i 
1,. ................ L .............................. J ........................ J. .......... .;. .................................................................................... J ........................ J ...................... 1 

: J53 l 3.99 : 43,734 : 1/12/91 3.94 44827 : 26.47 : 583 i 
:-J54----:-s:s~i- --------:-4(64T-: · 1 n219r · ---- -3~94- ------- -- -451· 42---- ---·: ·2-ff47"----:-saii-----: 
I I I I I l I 

:-J55·-· -:-s:si:i- -------· :-~f7;:fo5 ·· :-1i12i91 ·--· -- ·s:94 · ----- -- -- · 3a-135------- ·:-2-s:47" ___ -:-47y----: 
I I I I I I I 

:-Jsi:i ·--:-s:si:i- -------· :-43)96--:·1 i12i9f---- - ·s:94---------- -44a9_f _ --- --- ·r2s:4:;-----:- 5-84-----: 
I I I I I I I 

:·J5:;-· --: ·s:s~i--------· :-43;s:fa·--: · rn2191 ·· ---- ·s:94 · -- --- -- -- · 45031· ------· · :-2·s:4:;- -·--:-5ai>"--- ·-: 
I I I I I I I :·ocT-T4:a1 · ----- -- ·-rif(37:rT5iffi97"----- ·s:96·--------- · 45493 ·· ---- --r2o:ff--- ·:-640----·: 
I I I I I I I roc3···: ·4:01 ·--------· r4s;1ir· f"5i1-1-i9f- ---- -s:96 ___ --- ---- ·44a:;-f · --- -- · -:-20:14-----:-629· --·--: 
:------ ---~- - - - --- - -- .... - - -~---- ----- --f- .. -- .................... - -- - .. - - - -------- .... - - - - - .. --- - -- ---~----· ...... ---- ~- -- -- - -----: 
: OC6 : 4.01 : 44,760 : 5/11/97 3.96 . 45879 : 20.14 : 648 : 
·------- __ ..__ - - - --- - -- -- - .. - J ___________ 1 __ .... --- - -- - --- .. --- .. - .. - .. --- --- - - - .... - ...... - - ............ .. J .. - - -- -- - - ... - - J .. ---- __ . ____ , 

i oc8 i 4.01 i 43,848 i 5/11/97 3.96 44944 i 20.14 i 631 i 
1-1-c:ff- --r ·4:01- -------- -r4s;9fo·-r-5i1 "{i97" ____ - "3:96 ____ ------ "45668------- -n!o.-ff ·---;-6·32·----1 
:--f c4-~-:-4:or---- ---- -:-4-r214·· :-5iff/9f--- · - -i96 _____ --- -- · 45319 · ----- --:·2a:1x · ---:-6si ·---: 
I I I I I I I 

:-fo5---;-4:01----------r4(363-Tsiff197------ -i96 ___ -- ---- - -454 ff-- ----- -n~-0:1·4- -- -· r 639 ____ -: 
I I I I I I I 

:-1·c1-··r-4:01---- --- --·:·4-r511··-:-5iff19r· --- -3~9s-- --- -- ---- -456as ·· ----- -:-2-0:1·4·--- ·:-544-----: 
I I I I I 1 I ;·2c-a·· ·:-4:01 · --- --- --·:·43;234--:-5i11·19f---- - -s:95· --- --- ---- · 44315 · ---- -- · :-2-0:14----·:-5·19 ·----: 
I I I I I I r r 2c_{ __ T4:01----- ---- ·r4-r144·-:-siff197"--- -- ·3~95------ ---- -45248------- · r20:14- -- --r6sif ·---: 
:---- ---- -r ---- ------ -.... --~ ...... --------t --............. --- .. --- -.... ------- ------ -------- -- -- ---- ~----- --- -- --~-- --- ...... ---: 
: 2C7 : 4.01 : 43,783 : 5/11/97 3.96 44878 : 20.14 : 629 : 
• _________ .._ ____ - - - .... -- - - - _.} ___ ________ 1 __________ - --- - .. -- - - .. - - ---- --- .. - - - - ...... - ..... - - - - - - -·--- ...... ..: .. -- - --·- ---- ------· 

J 2C8 i 4.01 i 44,216 i 5/11/97 3.96 . 45321 i 20.14 i 637 i ·---------1.. .. ----.. ----- ........ J ........ ---- --- J. .... - -- - - - .... -- ...... ------- --- - - .. --- .. --- -- - - -- ............ J .......... --- --- --'-- --- --- ---· i 3A6 i 4.20 i 43,787 i 5/11/97 4.15 44882 i 20.14 i 626 i 
:·4r\J7·--:-.r21 · ---- -----:-4(s9T_t _4i5i9_a ___ ---- ·4: 16 ·------ --- -45766 ___ -· · -· n-9.-24-· ---:-6so-----: 
I I I I I I I i" 4r\ia· --:-4:21 · ---- -----r4(27'i"·:-4i5i98 _______ · 4: 15· --- -- ---- · 45394 · --- -- --n-9."M ___ -:-644- -- --: 
I I I I I I l 

:·4r\J9---:-.r21 · -· --- -- --:-4(2aa·-:-4i5i9a · ------ -4: 16------ -· · - -45395-------· :-19.-24·----:-5-44-·--: 
I I I I I I I :-5r\J2-·-;-4::ff · --------:-43;55:;-· :-4i5i9·0----- -- ·4~ 16 ___ ------- -44646-- --- ---:-r9.-24-----r636-----: 
I I I I I I I :-5r\J5- --:-4:21- ----- -- --r4f:443--:-4isi9a · ----- - ·4: 16 · ---- ---- - · 42479- -- -- ---n ·9.-24· ----:-5-92· ----: 
1-5r\J-1- --r-4:21 · --· ----- -1-4(a96--t°4isi9a ·----- - -4~ 16------- --- -42123 · -------1-1-e.-24· --- -1-5ss ____ --i 
!°5N9---; ·4_-21 · --------··j-4(422--/-4i5i98------ - ·4: 16--- ---- --- · 45533---- ---· ;-19:24· -- -·1 · s-46- -----1 
• ...... ----- .. I. ........ - - - --- .. -- .... J .. -- ----- - .... .L .... ---- - - .... -- -- ...... - - - .... -- ...... - -- - - - - --- - - ...... -- - - .. ··-- ------ ----~- ----------· i 105 : 4.00 : 42,912 i 9/13/98 3.95 43985 i 18.80 i 627 : 
("f ria··-r-4:aff-- --- -- --;-42;353-· t9i13i9a· -- --- ·s:95------- -- - · 43412 -------· ;-ra.-a6-----1-£ff s· ----1 
tf o-9 ·--:-4:oi:i · --- --- -·:· 43;493 ··n~i13i9s ____ -- ·s:95 · --------- · 44500 · -- -- ---n·a:a6 · ----:-6sa·---·: 
I I I I I I I 

;-21Yo-·-: ·4:ai:i · --- ---- ·:-42;112--: ·9i13198-- ---- ·s:95 · -------- · -43Mf ___ -- ---n-s~ao-----:-624- -----: 
I 1 I I I I I 

:- ~i24----: ·3:fa · --- -----:-41 ;34-f ·· :-9i13i9a·----- ·s: 74 · -- -- ---- - ·42375 ·· · --- -· rra:a6· ----:-6-of----: 
I 1 I I I I I --- ----------.. -- - .. --- ---------------- .. ----- .... --- ---- .. -- ...... ----------- --- --- ----- .. -- -.. ., ...... ------- .... ., .. ----- -- ---. 

: : : 
:-f oiai-----: · r9:·fa2--: 
' ' ' 
L!~~J ______ j ______ -- .... J 
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TN-32.45 (1-27) 

Final 
Last Adjusted Adjusted Cooling Decay Enrichment Burn 

ID (wt% U235) (MWD/ Irradiation Enrichment Burn up Time Heat 

MTU) Date (wt% U235) (MWD/MTU) (Years) (Watts) 

: W03 : 3.80 : 43,671 : 8/21/90 : 3.75 44763 : 26.86 : 583 : 
:-------- -r- --- ----- --- ----:- -- --- -- ---{· --- ----- ---- -- -t- ------...... --- --- --- ----- ----- ----~--- --- -------:----- ------: 
: W08 : 3.80 : 43,517 : 8/21/90 : 3.75 44605 : 26.86 : 580 : 
1 ........ ...... .... 1. .............................. J ........ ........... .... 1 .......... .................... L ............. .................................................... J ...... .............. ...... J .. ................ .... 1 

i W10 i 3.80 i 44,520 i 8/21/90 i 3.75 45633 i 26.86 i 598 i 
1-w12·--i-:raci----- --- · r4(:20s- -1 ·ai2-f19o ··----1-3:75 · --------- · 45310·· -----· r2·0:ai=i-- ··rss2·--- --! 
:-w2ff ·-:-:iaci---- -- -- -:-44:359·-: ·ai2-fi9o----- -:-s:75· -- ----- --- ·45453· ----· -· :-20:a5·----:·595·-----· 
I I I I I I I I 

:·w24··r·:r00"·--------:·4(317··:·ai2-fi90--·---:·3:75··-------- ·45·425··------:-2a:a6·--·-;-594·-----: 
I I I I I , I I I :·w2Ei ··: ·3:0Ci · ------ --:-4f6cis-·: · ai21·19o ___ --T 3: 75 · --------- -44696 ___ -- --·r2a:a£i----:-5a2·· --~ 
I I I I I I · I I :· w2"9- ··:·.roci ___ --- ---:-43;454··:-ai2-fi9o · -- -- -:· s:95 ·--------· · 44551··- ----·· r2a:a6·--· -:-5-75··- ··: 
I I I I 1 I I I :· w3cf ··r-4:oc:i· -------·r 43~214 ··: ·ai2-fiso--·--· r ·3:95 · · -- ----- · ·44294 ·---- ---:-2a:aa···--r572··- ---: 
:- --------~ ------ --- .......... --:- --- -- ---- -~ ----- --------- -f- -- ---- ----- -- -- -- -·- -- ------ ---i---- ------- -~- ------- ---: 
: W32 : 4.00 : 43,721 : 8/21/90 : 3.95 44814 : 26.86 : 580 : 
·- -- - - - - - _,_ ... -- - - - - - - - - - - - - J .. - .;. - - - - - - -- ... _;; - - .. - - - - - .. - - - - J. - - - - - - - - - -- - - - - .. - - - - - - - ~ - .... - - - - ... J .... - -- -- - - - - - J .. - - - - -- - - - _, ! W33 ! 4.00 ! 42,200 ! 8/21/90 i 3.95 43255 i 26.86 i 555 i 
!·w35··i-4:oo----· -----;-43;1::ff ·-; · ai2-f19o- --- --1 · s:95- ----· ---- · 44220 · · ---- -· ;-20:a6·----;·570··- ---1 
:· W3s· --:-4:00· --- ----- · :-43~710·-:-ai2-f1so · -----:-3:95 · --------- · 44g54·-------:-2s:aa·----:-s·ar·----· 
I I I I I I I I 

:-w3?"·-:-4:00"------ ---:-43:170 · -:-ai21-i9o- ---- -: ·i 95 ·--------- ·44249 · · --· ---r2·a:a6 ___ -·:-5·7r ·· --: 
I I I I I I I I 

:-w39···: ·4:00· -- ----- -·r4(45o"Tai~ffi9o- -- -- -:·s:95·-- --- --- - ·4555-f ·-- -· --· r2s:aa·--- ·:-593··- --~ 
I I I I I I I I 

:·w40-·-:-4:00"-------- · r 43;419 ·· :-ai21·1so---- -·: ·s:95· --- ----- - ·44504 · -- ---- -r2s:a6· ----:-575·-----: 
I I I I I I I I :·wff--:-3:00 _____ --- --:-4f 43r·:-2i2-s192·· -- -· r· s: 75 · ------ -- - · 42473 ·· --- -·· r2K34·--- ·:-553·---·: 
I I I I I I I I :·w15···r·s:aei·--------:·42;333·-:-2i26i92·-----:·s:75·--------- ·43396·-------:·25:-s4·----:-ssa··----: 
•------- .... !..- .. - - ............. - - .... - .. • .... -- -------i ........... -- ....... - ·- - L ...... -- .... ----- .... -- ................ -- .... -- .... J ................ .......... J .. ................. .... 1 

i W18 i 3.80 i 41,282 i 2/26/92 i 3.75 42314 i 25.34 i 550 i 
1-offf ·--i-4:00------ · ---1· s!f6s9·-r-5i1-1-is?- --- --1 ·s:95··---·- --- · 40-530· --··---;-20:14· -- -·;-555--- --~! 

:·004·--:-4:0Ci·--------:-sa:7?3·-:·5i11·,97------:-3:95·--------- -3~i742·-------:-20:14·----:-540-··--: 
I I I I . I I I I 

:·009·--:-4:00---· ------:-39;903··: · 5i1119i---· -: ·s:95 ·------ -- - ·40-906- -- -- ---n~o:1·4·---· :-500·-- --~ 
I I I I I I I I 

:-·f 0r··:-4:aa-·------- -:-39,-950--:-5i11-,97---- ·· r ·s:95 · ------ --- · 40-959 ·· · -----:-20.-1·4· --·-:-55r-·--: 
I I I I I I I I 

r2sa··-: ·4:2r · --·- ----:-44."s4r-r-5i11·,97---- --:·4:1s- ···---- -- - ·45753 · ------ -:-:2"0:14···--ni42-----: 
I I I I I I I I :·4A2·· -:-4:20" ·-- -- --- · r 44:269--I"5i11·,97-----·r-.n 5 ·-- ---- --.- · 45316------- · r20:14- --··ra35--- ---: 
I I I I I I I I :·4As·--:-4:2Ci ·--------r 43;o33--;-5i1-fi9i-----:-,n 5------ ---- · 44109 · --- -- --r20:14· ---·rs-ff---·-: . 
!" 4.A.9 ___ !4:20----------i·43:303--f-siff197- -- ---1-4: 15·· ---- ---- - ·4439T-------i-2o:ff ·---i· a·1·7"·-- --: 
•--·------L- .... ........................ J ........ ------- .~ ........................... -- L ...... ................ oi....... • --- ............... - .. ·- .. J ...... ............... - - .. J .. ................ --• 

! 483 i 4.21 i 44,223 ! 5/11/97 i 4.16 45329 i 20.14 : 634 i 
(5A2 · ·"i"4:2Ci-----· ---;-43;2as·· 1 ·si11·19i-- ---1 ·.n5---------- ·44357--- ---· -;-20:14· --- -;-s·ff ·---1 
:·5A:3"- -:-4:20· --- ---- --:-43;a5e··; ·5i1-f197 · --- --: ·4: 15---------- ·44952----- ---:-215:14" ___ -:-a2r··--: 
I I I I I I · I I 

:-s-A9·--:·4:2ff · ------ --;-4-f3fo·-: · siff19i-- ---:-.n5·------ -- - ·454 79 ·· ----·-:-20:14··-·-:-a-s?"·----: 
I I I I I I 1 I 

rsAr--:-4:20"----- -- ··r43:sa6·-:-si1-f19i----·: · 4:15 ·- ·-- -- -- - ·44773 ·· --- --· r 2·0:14·-- ··ra24· --- ·: 
I I I I I I I I .. -- .. -------- -- ------- ------·---------- -- -- ---- -- -- -- .... ------ ---- ...... -- - -- ----- -.. -- -- ---.,-- _____ ........... -,-----------. 

' ' ' ' ' ' 
• - - - - - --- -- - .. J - - - - - -- - - - -' i Total i 18.829 l 
1 .. ~~~) __ -- __ j __________ _; 

Farm Na. 730801 {Oct 2015) 



CM-AA-ETE-101 ATTACHMENT 2 Page 14 of 

ETE-NAF-2016-0111 Rev.O 

Conclusions 

The TN-32H BU cask and TN-32 cask decay heats are as follows as of 7 /1 /17. 

Pad Location (1-28) (1-26) 

Cask ID TN-328 TN-32.49 
HSU 

Decay Heat 36.799 kW 19.732 kW 

(1-27) (1-25) 

TN-32.45 TN-32.43 

18.829 kW 18.630 kW 

(1-24) (1-22) 

TN-32.38 TN-32.37 

19.403 kW 19.065 kW 

(1-23) (1-21) 

TN-32.36 TN-32.29 

19.351 kW 10.161 kW 

(1-20) (1-18) 

TN-32.20 TN-32.23 

10.803 kW 12.855 kW 
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I LOCATION CASK 

1-1 TN-32.52 

1-2 TN-32.47 

1-J TN-32.!53 

·-· TN-32.48 

1-5 TN-32.-41 ... TN-32,30 

1-7 TH-32.42 

I- ·-· TN•JZ.32 ,_, 
TN·32.2G 

H0 TN-32,lq 

~!' TN•JZ,24 

1-12 TN-32.21 
HJ TN-32.10 

1-1-4 TN-32.Il 

H5 TN·J2.0& 

1-16 TN-32.12 

1·17 TN·J2,16 

1-18 W-32.23 
1-l'I TN·J2.14 

1·20 TN-32.20 

1·21 TN-32.29 

1•22 TN-32,37 

1-23 TN-32.36 

1-2 .. TN-32-38 

1-25 TN-JZ,43 

1-2s TN-32.4'1 

1-27 TN•l2.45 
1-28 tEMPTYl 

PLAN - PAD •1 

I I t 

ETE-NAF-2016-0111 Revision 0 
Attachment 1 
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DATE I.AST LOttOED 

SEP1'EMSER 18, 21ii06 

Af'Rlt. 4, 2005 

Jl\M.IAftY 25.201!7 

JUNE" !5,201!Jb 

DECEMBER 8, 211103 
AUGUSf 20,21!Jl!2 

FEBRUARY 2, 2004 

NOVEMBal 5, 2002 

JANUARl 28, 2002 

AUGUST 22.2000 

AUCUST 13, 22ill 

JANUARY lb. 21ii01 

Pil.JGUST2.4,I~ 

JULY lq,1qciq 

JULY lJ,1'198 

JUNE 8.l9'l'1 

JUN£ l'J,2~0111 

JULY J0,2'l01 

OECEM&R 14, l'l"l9 

SEP rEMBER 18, 2000 

F£8Rl1ARY 18. 2131?2 

AUGUST 18,2til03 

JULY 21, 2003 

SEPTEM9ER B, 2e03 

MARCH B,201!4 

AUG\JST 21.200& 

JUNE 21, 2004 

HARK NUMDER 

1!1-FH-CASIH·l·ACC:llMU 

0-FH·CASK+2·ACCOKU 

"-FH•CASl<.-1·3·ACCUMU 

0-FH-CAS1C-1·4·ACC1.JHU 

0·FH·CASIC-\·5-ACC:UMU 

0-f"H·CASK·J·6·ACCUHU 

0-FH·CASl'·l ·7-ACCUH:J 

0•FH•CASlC+B·ACCUMU 

0-fH·CASK·1·'l•ACCUMV 

0-FH·CASK·1·10·AC:a.MJ 

lil·FH·CASIC·l•ll·ACCUMU 

0-FH·Ct!SIM ·12·AC:CUH'J 

111-F'H·CASK•l·IJ·ACCUMU 

0·FH•CASIC·l ·l<l·ACCUMU 

0-FH·CASlC·l·lS·ACCUHU 

0-FtH:ASIC·l-16·ACCUH\J 

0·FH·CA5K·\·17·ACCUMU 

0·FH·C~K·l·l6-ACCl.JHU 

0·FH·CASIC.-l-19·ACCUHU 

lll-FH•CASIC-1•2111-ACCIJMU 

0-FH·CASK-\·21-ACCUMU 

0·FH·CASIC·1·22·ACCLIHU 

0-FH-CASIC·l-23-ACCUHU 

e-FH-CASK•l•24-ACCUMU 

'HH•CASK-1-25-ACCUMU 

e•Ftt-C(\SK·l-2£-ACCUMU 

0·FH-cASK-1•27•ACCUH\J 

···-

- -..rm - ut ...... ·l'l•J.att -1"' f'EM'"IJU11•11T1~T•<ll. llCT' 
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Memorandum 
August 30, 2000 

To: Mr. A.G. Neufer 
Department: North Anna Operations Support 
Location: · North Anµa Power Station 

From: 
Department: 
Location: 

Mr. E. J. Turko 
Nuclear Analysis and Fuel 
Innsbrook Technical Center 3/SW 

TN-32 Cask Number 20 
ISFSI FueJ/Insert Certification and Cask Loading Map 

Attached are the ISFSI Fuel/Insert Certification, Rev. 0 and the Cask Loading Map, Rev. 0 for 1N-32 
storage cask number 20. The ISFSI Fuel/Insert Certification certifies that the fuel assemblies and insert 
components scheduled to be stored in 1N-32.20 meet North Anna ISFSI Technical Specification limits 
and the TN-32 TSAR limit for fuel rod internal pressure. 

The following fuel assemblies require special handling considerations due to the conditions described 
when loaded into this cask. The Cask Loading Map also notes the following conditions with the 
exception of the rotation of assembly L35. 

EOl Debris on top ofrods, face 3; no envelope violation 
EOS Debris on top of bottom nozzle, faces 2 and 3; no envelope violation 
E09 Debris on top of rods; no envelope violation 
E34 Debris on top of bottom nozzle, face 4; no envelope violation 
E57 Debris on top ofrods, faces 1 and 3; no envelope violation 
E62 Debris on top of rods, face 2; no envelope violation 
L28 Debris on top of grid 8, face 3; no envelope violation 
L35 180° out of orientation 

Operations which may cause movement of the debris in assemblies EOl, E05, E09, E34, ES7, E62, and 
L28 should be avoided. Fuel assembly L35 must be rotated 180° prior to loading ili the cask. 

Based on an actual cask weight of approximately 183,550 pounds and a combined fuel and insert 
component weight of approximately 48,319 pounds, the total weight ofTN-32.20 when placed at the 
ISFSI will be approximately 231,869 pounds. 

efr~ 
E. J. Turko 

Attachments: ISFSI Fuel Certification, Rev. 0, TN-32, No. 20 
· Cask Lbading Map, Rev, 0, TN-32, No. 20 

FonnNo. 72003A(July2000) 
C2000 Oominioo Resources Services, Inc. 

" I 
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Page2of2 
Memorandum: E.J. Turko to A.G. Neufer, August 30, 2000 
1N-32.20 Fuel Certification and Loading Map 

cc: Mr. G. B. Crisman-North Anna Operations Support 
Mr. B. H. Wakeman-IN/3SW 
Mr. T. A. Broolanire-IN/3SW 
Mr. C. B. LaRoe - Il:'[/3SW 
Mr. J. D. Nichols-rn/3SW 
Mr. R. T. Robins - Il:'[/3SW 
FPAFile5.8 
Records Management, NP-2884- IN/GW 
North Anna Records (ISFSI) 

Page 2 of 58 

Memorandum 

Form No. 72003A(July 2000) 
02000 Domicion Resourc:c:s Services, Inc. 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISlmJo 

:.~ .... "' 
TN-32, NUMBER 20 

PAGE 1 OF2 

Technical Specifications Limits 
Initial Fuel Enrichment 
Fuel Bumup 
Decay Heat/Fuel Assembly & Insert Component 
Time Since Discharge for Fuel 
Gamma Source/Cask 
Neutron Source/Cask 
Fuel Assembly Design 
Fuel Assembly and Insert Component Weight 
Time Since D·ischarge for BPRA · 
Time Since Discharge for TPD 

Other Parameters 
Fuel Rod Internal Pressure After 2,555 Days 

Initial F/A and Insert 

Fuel Fuel Fuel Decay Heat On 

Assembly Enrichment Bumup 7/1/00 

ID (wt%U235) (MWD/MTU) (Watts) 

E01 3.40 29,018 527 

EOS 3.40 29,854 527 

E09 3.40 25,139 527 

E34 3.40 28,308 527 

E46 3.40 32,929 527 

E47 3.40 32,817 527 

E57 3.40 25,722 527 

E62 3.40 29,415 527 

H27. 3.60 38,507 756 

H2B 3.60 39,951 756 

l28 2.11 15,246 269 

l29 2.11 16,214 269 

l35 2.11 13,730 269 

L36 2.11 15,960 269 

l40 2.11 16,968 269 

l41 2.11 15,997 269 

L42 2.11 16,202 269 

l44 2.11 16,868 269 

N17 2.60 23,086 401 

N20 2.60 23,202 401 

N28 2.60 23,535 401 

N45 2.60 23,309 401 

P19 3.10 35,713 582 

P33 3.10 38,490 638 

P40 3.10 38,830 638 

P50 3.10 37,892 638 

· P51 3.10 34,526 582 

509 3.59 36,582 673 

813 3.59 36,139 673 

522 3.59 36,487 673 

543 3.59 35,477 652 

551 3.59 35,525 652 

~~- :I ·-· 

Deca Heat column includes 33 watts for each F/A's insert. y 

Days From 

Fuel. 

Discharge 

To 7/1/00 
5,894 
5,894 
5,894 
5,894 
5,894 
5,894 
5,894 
5,894 
4,144 
4,144 
6,691 
6,691 
6,691 
6,691 
6,691 
6,691 
6,691 
6,691 
6,300 
6,300 
6,300 

- 6,300 
5,812 
5,812 
5,812 
5,812 
5,812 
3,458 
3,458 
3,458 
3,458 
3,458 

:: 3.85 wt % U235 
,:: 40,000 MWD/MTU 
_::847 Watts 
::_2,555 Days 
:: 2 .. 31 E+17 Photons/Sec 
:: 4.83E+09 Neutrons/Sec 
W 17x17 Std or Vantage SH 
.:::. 1,533 Pounds 
. See TS Figure 2-5.1 
See TS Figure 2-5.2 

:: 126.3 Bar 

Gamma 

Fuel Rod Source On 
Pressure 7/1/00 

(Bar) (P/Sec) 
73.1 2.12E+15 
73.1 2.12E+15 
73.1 2.12E+15 
73.1 2.12E+15 
73.1 2.12E+15 
73.1 2.12E+15 
73.1 2.12E+15 
73.1 2.12E+15 
59.2 3.20E+15 
59.2 3.20E+15 
82.4 1.04E+15 
82.4 1.04E+15 
82.4 1.04E+15 
82.4 1.04E+15 
82.4 1.04E+15 
82.4 1.04E+15 
82.4 1.04E+15 
82.4 1.04E+15 
88.8 1.59E+15 
88.8 1.59E+15 
88.8 1.59E+15 
88.8 1.59E+15 
94.8 2.29E+15 
94.8 2.48E+15 
94.8 2.48E+15 
94.8 2.48E+15 
94.8 2.29E+15 
82.7 2.81E+15 
82.7 2.81E+15 
82.7 2.81E+15 
80.6 2.70E+15 
80.6 2.70E+15 

Neutron 

5ource0n 

7/1/00 

(N/5ec) 
6.33E+07 
6.33E+07 
6.33E+07 
6.33E+07 
6.33E+07 
6.33E+07 
6.33E+07 
6.33E+07 
1.66E+OB 
1.66E+D8 
9.41E+06 
9.41E+06 
9.41E+06 
9.41E+06 
9.41E+06 
9.41E+D6 
9.41E+06 
9.41E+06 
3.60E+07 
3.60E+07 
3.60E+07 
3.60E+07 
1.09E+D8 
1.52E+08 
1.52E+D8 
1.52E+08 
1.09E+OB 
1.1DE+08 
1.10E+DB 
1.10E+08 
1.02E+08 
1.02E+OB 
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Fuel 

Assembly 

ID 

E01 
EOS 
E09 
E34 
E46 
E47 
E57 
E62 
H27 
H28 
L28 
L29 
L35 
L38 
l40 
L41 
l42 
L44 
N17 
N20 
N2B 
N45 
P19 
P33 
P40 
PSO 
P51 
·so9 
S13 
S22 
S43 
S51 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

Insert 

Component 

10 

BP583 
BP604 
BP54 

BP597 
VR20P31 

8P58 
BP532 
BP632 

_ BP576 _ 
BP515 
16P60 

VG16P23 
VR20P39 
VG20P6 

VG16P45 
VR20P17 
VG20P2 

VR20P18 
20P70 
20P68 
SPSS 

BP380 
VR20P5 
20P128 
20P166 
BP540 
16P91 
BP004 
BP581 
BPOOB 
BP063 
BP136 

· TN-32, NUMBER 20 
PAGE20F2 

F/AAnd 

Fuel Insert 

Assembly Weight 

Design (Pounds) 

W17x17 Std 1,533 
W 17x17 Std 1,533 
W 17x17 Std 1,492 
W17x17 Std 1,492 
W 17x17 Std 1,511 
W 17x17 Std 1,492 
W17x17Std 1,482 
Wt7x17Std 1,492 
W17x17_Std 1,533 
W17x17 Std 1,533 
W17x17 Std 1,505 
W17x17 Std 1,505 
W17x17 Std 1,511 
W17x17 Std 1,511 
W 17x17 Std 1,505 
W 17x17 Std 1,511 
W17x17 Std 1,511 
W 17x17 Std 1,511 
W17x17 Std 1,511 
W17x17Std 1,511 
W17x17 Std - 1,492 
W17x17Std 1,533 
W17x17 Std · 1,511 
W17x17Std 1,511 
W17x17 Std 1,511 
W 17x17 Std 1,533 
W17x17 Std 1,505 
W17x17Std 1,482 
W-17x17 Std 1,533 
W17x17Std 1,482 
W 17x17 Std 1,523 
W 17x17 Std 1,523 

Insert Required 

Component Cooling 

Bum up Time 

(MWD/MTU) (Days) 

21,925 365 
23,528 365 

0 NIA 
18,384 365 
16,442 365 

0 NIA 
19,743 365 
18,448 365 
23,006 365 
24,871 365 
18,038 365 
15,287 365 
16,741 365 
16,962 365 
15,524 365 
16,872 365 
17,351 365 
16,532 365 
17,317 365 
15,899 365 

o- N/A 
23,349 365 
18,720 365 
17,297 365 
19,651 365 
25,665 365 
20,101 365 
18,896 365 
22,898 365 
19,156 365 
23,588 365 
24,316 365 

Actual Cooling 

Tlmeto 

7/1/00 

(Cays) 

657 
657 
NIA 
657 

6,620 
NIA 
818 
657 
657 
818 

5,353 
6,691 
6,620 
6,691 
6,691 
6,620 
6,691 
6,620 
5,894 
5,894 
N/A 

1,392 
7,585 
5,353 
4,822 
818 

5,245 
3,048 
657 

3,048 
3,048 
2,489 

This is to certify that the North Anna Power Station fuel assemblies and Insert components listed for the 
TN-32 storage cask number 20 do not exceed Technical Specifications and other limits. 

(·3tJ-~ 
Date 

30oO 

61) 

13J/2L '8/31J/oo 
Reviewed Date 

~~ ~/30/cv 
Reviewed Date 
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Cell No. 
F/AID 
Insert ID 
Comment 

5 
E62 
BP632 
Debris, top of 
rods, Face 2, 
No EV 

11 

L44 
VR20P18 

17 
L42 
VG20P2 

23 
E57 
BP532 
Debris, top of 
rods, Faces 1 
and3, No EV 

NORTH ANNA ISFSI CASK LOADING MAP, REVISION 0 
TN-32, NUMBER 20 

1 

6 

E01 

. ... ~ •.. 

BP583 
Debris, top of 
rods, Face 3, 
No EV 

843 
BP063 

12 

809 
BP004 

18 
822 
BPOOS 

24 
P51 
16P91 

29 

E47 
8P58 

WEST 
2 3 4 

L28 L29 E05 
16P60 VG16P23 BP604 
Debris, top of Debris, top of 
Grid 8, Face 3, BIN, Faces 2 
No EV and 3, No EV 

7 8 9 
P40 H27 P19 
20P166 BP576 VR20P5 

13 14 15 

N17 N20 S13 
20P70 20P68 BP581 

19 20 21 
.N28 N45 P33 
·SPSS BP380 20P128 

25 26 Zl 
H28 P50 551 
BP515 BP540 BP136 

30 31 32 
L41 L40 E46 
VR20P17 VG16P45 VR20P31 

EAST 

l'--JtJ-~ 
Date Loaded 

e/SJ/o0 
Date 

<e/Bl>.h () 
Checked 

Date Checked 

~/3~/flll 
Date 

Page 5 of 58 

10 
E09 
8P54 
Debris, top of 
rods, No EV 

16 

L35 
VR20P39 

22 
L38 
VG20P6 

28 
E34 
BP597 
Debris, on top 
of BIN, Face 4, 
No EV 

Date 

Date 

Date 
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Initial Enrichment 

. . 
~·· . 

Attachment2 

REFERENCES 
Dry Storage Cask: TN-32.20 

Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1A, May 1999 

Fuel Assembly Burnup 
Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1A, May 1999 

Burnable Polson Rod Assembly Bumup 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1214, Revision o,·October 1999 

Fuel Assembly Decay Heat at 1/01/2000 
Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1A, May 1999 

Burnable Polson Rod Assembly Decay Heat 
Technical Report NE-1162, Revision 1 

Days Since Discharge to 7/01/2000 for Fuel Assemblies 
Calculation PA-0154, Revision 1, July 1998 .. 
Calculation PA-0154, Revision 1A, May 1999 

Days Since Discharge to 7/01/2000 for BPRA 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1214, Revision 0, October 1999 

Fuel Rod Pressure 
Calculation PA-0154, Revision 1, July.1998 
Calculation PA-0154, Revision 1A, May 1999 
Limit: Calculation PA-0138, Revision 0, July 1997 

Gamma and Neutron Emission Rates at 1/01(2000 
Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1A, May 1999 

Fuel Assembly and Insert Component Weight 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 1 

Page 6 of 58 
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'1111''' Dominionw Memorandum 
July 23, 2001 

To: 
Department: 
Location: 

From: 
Department: 
Location: 

Mr. BobbyD. Speckine 
North Anna operations Support 
North Anna Power Station 

·Mr. T.A.Brookmire 
Nuclear Analysis and Fuel 
Innsbrook Technical Center 3/SW 

TN-32 Cask Number 23 
ISFSI Fuel/lnsert Certification and Cask Loading Map 

Page 7 of 58 

Attached are the ISFSI Fuel/Insert Certification, Rev. 0 and the Cask Loading Map, Rev. 0 for TN-32 
storage cask number 23. The ISFSI FueJ4nsert Certification certifies that the fuel assemblies and insert 
components scheduled to be stored in TN-32.23 meet North Anna ISFSI Technical Specification limits 
and the TN-32 TSAR limit for fuel rod internal pressure. 

The following fuel a~semblies require special handling considerations due to the conditions described 
when loaded into this cask. The Cask Loading Map also notes the following conditions. 

D33 Debris on top of grid 8; no envelope violation 
D22 Debris on top of grid 8; no envelope violation 
E26 Grid damage, grid 6, face 3; slight envelope violation 

A void operations which may cause movement of the debris in assemblies D33 and D22. Interactions with 
face 3 of assembly E26 which contains a tom grid should be minimized. 

All thirty-two assemblies in this cask may be susceptible to thimble tube sleeve bulge joint failures as 
noted on the attached loading map. These fuel assemblies were inspected for indications ofintergranular 
stress corrosion cracking on the thimble sleeves and are cleared for one time handling using the normal 
fuel handling tool for three months from their inspection date: If the fuel assemblies are handled within 
this three-month period they should be visually inspected again prior to additional handling. After a 
three-month period from their last inspection, another inspection is required before further handling. 

Based on an actual cask weight of approximately 184,450 pounds and a combined fuel and insert 
component weight of approximately 48,285 pounds, the total weight of TN-32.24 when placed at the 
ISFSI will be approximately 232, 735 pounds. 

T. A. Brookmire 

Attachments: ISFSI Fuel Certification, Rev. 0, TN-32, No. 23 
Cask Loading Map, Rev. 0, TN-32, No. 23 

Fonn No, 7200JA(1"1y 2000) 
02000 Dominion Rc:soW"tcs Services.. l1lc. 

i. 



ETE-NAF-2016-0111, Revision 0 Attachment2 

lilll'~· Dominion- Memorandum 
Page2 of2 
Memorandum: T. A. Brookmire to Bobby D. Speckine, July 23, 200 l 
1N-32.23 Fuel Certification and Loading Map 

cc: Mr. G. B. Crisman-North Anna Operations Support 
Mr. B. H. Wakernan-IN/3SW 
Mr. T. A. Brookrnire-IN/3SW 
Mr. C. B. LaRoe-IN/3SW 
Mr. A.H. Nicholson - IN/3SW 
Mr. J. D. Nichols - IN/3SW 
Mr. R. T. Robins - IN/3SW 
FPA File 5.4.4 
Records Management, NP-2884 - IN/GW 
North Anna Records (ISFSI) 

Form Na. 72003A(July 2000) 
02000 Dominion. Resources Services, bi.c.. 

Page 8 of 58 
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REVISION 0 
TN-32, NUMBER 23 

PAGE 1OF2 

Technical Specifications Limits 
Initial Fuel Enrichment ~ 3.85 wt % U235 
Fuel Burnup 
Decay HeaUFuel Assembly & Insert Component 
Time Since Discharge for Fuel 

~ 40,000 MWD/MTU 
~847 Watts 
~ 2,555 Days 

Gamma Source/Cask ~ 2.31 E+17 Photons/Sec 
Neutron Source/Cask 
Fuel Assembly Design 
Fuel Assembly and Insert Component Weight 
Time Since Discharge for BPRA 

~ 4.83E+09 Neutrons/Sec 
W 17x17 Std or Vantage SH 
~ 1,533 Pounds 
See TS Figure 2-5.1 

Time Since Discharge for TPD See TS Figure 2-5.2 
Other Parameters 
Fuel Rod Internal Pressure After 2,555 Days 

Fuel 

Assembly 

ID 
D33 

D10 

022 

D45 
042 

D44 
052 

E06 

E12 

E17 

E22 

E24 

E25 

E26 

E29 
E30 

E31 

E33 

E43 

E56 

E59 

F19 

Initial 

Fuel Fuel 

Enrichment Burn up 

(wt "la U235) (MWD/MTU) 

3.21 27,112 

3.21 36,417 

3.21 36,446 

3.21 36,820 
3.21 36,301 

3.21 28,059 

3.21 28,008 

3.40 34,800 

3.40 34,771 

3.40 36,701 

3.40 36,688 

3.40 34,587 

3.40 36,682 

3.40 36,605 

3.40 36,544 

3.40 36,645 

3.40 34,533 

3.40 36,611 

3.40 36,659 

3.40 34,115 

3.40 36,167 

3.59 12,544 

F /A and Insert 

Decay Heat On 

411/01 

(Watts) 

408 

586 

586 
586 

598 

491 

491 

593 

593 

593 
593 

593 

593 

593 
593 

593 

593 

593 

593 

593 

593 

212 

Days From 

Fuel 

Discharge 

To 4/1/01 

6,894 

6,168 

6,168 

6,168 

5,627 

3,732 

3,732 

5,627 

5,627 

5,627 

5,627 

5,627 

5,627 

5,627 

5,627 

5,627 

5,627 

5,627 

5,627 

5,627 

5,627 

6,168 

~ 126.3 Bar 

Fuel Rod 

Pressure 

(Bar) 

72.2 

76.9 

76.9 

76.9 
76.8 

79.1 

79.1 

80.4 

80.4 

80.4 

80.4 

80.4 

80.4 

80.4 
80.4 

80.4 

80.4 

80.4 

80.4 

80.4 
80.4 

66.3 

G16 3.60 36,423 645 5,096 75.2 

L45 2.11 16,614 264 6,965 82.4 

L53 2.11 16,332 264 6,965 82.4 

PD4 3.10 23,570 360 6,574 · 88.0 

507 3.59 28,081 614 5,519 74.3 

544 3.59 28,568 614 5,519 74.3 

502 3.59 38,767 714 3,322 82.7 

541 3.59 38,517 714 3,322 82.7 

556 3.59 39,105 714 3,322 82.7 

562 3.59 34,004 798 4,418 76.2 
~,.~. - ., f ~ ~1.i9)J~~S!Jt~~J;- ·~~, 
uecay Heat column includes 33 watts tor each t-/A's insert. 

Gamma 

Source On 

411/01 

(P/Sec) 

1.62E+15 

2.27E+15 

2.27E+15 

2.27E+15 
2.32E+15 

1.97E+15 

1.97E+15 

2.34E+15 

2.34E+15 

2.34E+15 
2.34E+15 

2.34E+15 

2.34E+15 

2.34E+15 

2.34E+15 

2.34E+15 

2.34E+15 

2.34E+15 

2.34E+15 

2.34E+15 

2.34E+15 

8.46E+14 

2.65E+15 

1.02E+15 

1.02E+15 

1.44E+15 

2.4BE+15 

2.48E+15 

2.89E+15 

2.89E+15 

2.89E+15 

3.24E+15 

Page 9 of 58 

Neutron 

Source On 

411/01 

(N/Sec) 

2.72E+o7 

1.10E+o8 

1.10E+o8 

1.10E+o8 
1.14E+o8 

4.63E+o7 

4.63E+o7 

1.01E+o8 

1.01E+D8 

1.01E+o8 
1.01E+o8 

1.01E+o8 

1.01E+o8 

1.01E+o8 

1.01E+o8 

1.01E+o8 

1.01E+o8 

1.01E+o8 

1.01E+D8 

1.01E+o8 

1.01E+D8 

1.45E+o6 

1.11E+o8 
9.22E+os· 

9.22E+o6 

1.67E+D7 

9.87E+o7 

9.87E+o7 

1.45E+o8 

1.4SE+D8 

1.45E+o8 

2.15E+D8 

.:~~_,3.$119-;;; 
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Fuel Insert 

Assembly Component 

ID ID 

033 BP715 

D10 16P227 

D22 20P133 

045 BP118 

044 BP125 

042 BP488 

052 BP259 

E06 16P77 

E12 16P65 

E17 16P56 

E22 16P67 

E24 16P55 

E25 16P53 

E26 16P51 

E29 16P59 

E30 16P75 

E31 16P49 
E33 20P145 

E43 16P58 

E56 8P52 
E59 16P63 

· F19 16P120 

G16 16P111' 

L45 VG16P12 

L53 VG16P9 

P04 16P216 

S07 16P103 

S44 16P81 

502 BP414 

S41 BP439 

S56 BP054 

S62 BP115 

Fuel 

Assembly 

Design 

W 17x17 Std 
W17x17 Std 
W 17x17 Std 
W17x17 Std 
W 17x17 Std 
W17x17 Std 
W 17x17 Std 
W 17x17 Std 
W 17x17 Std 
W 17x17·Std 
W17x17Std 
W 17x17 Std 
W 17x17 Std 
W 17x17 Std 
W17x17 Std 
W 17x17 Std 
W 17x17 Std 
W 17x17 Std 
W 17x17 Std 
W17x17Std 
W 17x17 Std 
W17x17Std 
W 17x17 Std 
W17x17Std 
W17x17 Std 
W 17x17 Std 
W 17x17 Std 
W 17x17 Std 
W 17x17 Std 
W 17x17 Std 
W 17x17 Std 
W 17x17 Std 

Attachment2 

REVISION 0 
TN-32, NUMBER 23 

PAGE2 OF2 

F/AAnd 

Insert 

Weight 

(Pounds) 

1,511 
1,511 
1,511 
1,503 
1,533 
1,513 
1,482 
1,513 
1,533 
1,482 
1,513 
1,505 
1,505 
1,505 
1,505 
1,505 
1,492 
1,498 
1,505 
1,498 
1,505 
1,533 
1,498 
1,511 
1,513 
1,505 
1,505 
1,505 
1,533 
1,505 
1,533 
1,505 

Page 10 of58 

Insert Required Actual Cooling 

Component Cooling Time to 

Burn up Time 4/1/01 

(MWO/MTU) (Days) (Days) 

24,975 365 385 
25,569 365 3,732 
17,003 365 5,627 
21,040 365 3,009 
24,404 365 2,763 
20,947 365 1,421 
26,332 365 2,199 
14,754 365 5,627 
17,593 365 5,627 
18,009 365 5,627 
17,838 365 5,627 
18,010 365 5,627 
15,737 365 5,627 
15,641 365 5,627 
18,116 365 5,627 
15,957 365 5,627 
15,695 365 5,627 
17,218 365 5,627 
17,728 365 5,627 

NIA NIA NIA 
17,913 365 5,627 

. 22,767 365 4,969 
21,949 365 4,969 
15,140 365 6,965 
17,411 365 6,965 
23,731 365 3,876 
19,240 365 5,519 
19,169 365 5,519 
23,628 365 1,666 
18,949 365 1,666 
24,134 365 3,322 
24,179 365 3,009 

This is to certify that the North Anna Power Station fuel assemblies and insert components listed for the 
TN-32 storage cask number 23 do not exceed Technical Specifications and other limits. 

,&tf!~ Z -L't.- 0 /.. ~J.PJ 112.ofot 
Date Reviewed Date 

~;))~ ,/;).6[01 C:;,.~ D. p IC_ Polo 2bJ/01 
Reviewed Date Rf Date 

t;: _AL{,~~ ::z.LuL1. 1 
Approved Oat~ 1 
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Cell No. 
FIA.ID 

Insert ID 
Comments 

5 
544 
16P81 

BJFS. 

11 

L45 
VG16P12 

BJFS 

17 
P04 
16P216 

BJFS 

23 
033 
BP715 

Debris top G/8, 
No EV 
BJFS 

1 
E29 
16P59 

BJFS 

/ 6 
E26 
16P51 

Grid Damage, 
F/3, G/6, EV 
BJFS 

r 12 

E25 
16P53 

BJFS 

, 18 
E24 
16P55 

BJFS 

,. 24 
E22 
16P67 

BJFS 

29 

E43 
16P58 

BJFS 

1:~2/?zL 
:EY/faL 
ReVleWed 

~i,D-fl1~4& 
-;;; A:IJ,~~~ 
A;;prove~ . .. 

Attachment 2 

TN-32, NUMBER 23 

WEST 
,. 2 / 3 

E30 E31 
16P75 16P49 

BJFS BJFS 

,. 7 ,. 8 
G16 · 042 
16P1~1 BP488 

BJFS BJFS 

,.. 13 ,.,.. 14 

562 502 
BP115 BP414 

BJFS BJFS 

, 19 /20 
541 556 
BP439 BP054 

BJFS BJFS 

, 25 , 26 
010 022 
16P227 20P133 

BJFS Debris lop G/8, 
NoEV 
BJFS 

,.- 30 ,,.. 31 
E56 E59 
BP52 16P63 

BJFS BJFS 

EAST 

7-l'i.-O/ 
Date Loaded 

1Ld-Clo) 
Date Checked 

2 D3lO I 
i 

Date Checked 

7/y;:Ja1 
oa4 " 

,. 4 
E33 
20P145 

BJFS 

,.. 9 

045 
BP118 

BJFS 

. ,. 15 

E06 
16P77 

BJFS 

,. 21 
E12 
16P65 

BJFS 

, 27 
E17 
16P56 

BJFS 

/ 32 
507 
16P103 

BJFS 

Page 11 of 58 

, 

,.. 10 / 

044 
BP125 

BJFS 

, 16 .. 
L53 
VG16P9 

BJFS 

/ 22 
/ 

F19 
16P120 

BJFS 

, 28 
/ 

052 
BP259 

BJFS 

,,. 
B/N - Bottom No zzle 
EV • Envelope Vio la lion 
Fl-Face 
GI-Grid 
RC - Rod Clips 
BJFS - Bulge Joint Failure 

Susceptible 

Date 

Date 

Date 
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REFERENCES 
Dry Storage Cask: TN-32.23 

Initial Enrichment 
Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1, Addendum A, May 1999 
Calculation PA-0154, Revision 1, Addendum B, November 2000 
Calculation PA-0154, Revision 1, Addendum C, July 2001 

Fuel Assembly Burnup 
Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1, Addendum A, May 1999 
Calculation PA-0154, Revision 1, Addendum B, November 2000 
Calculation PA-0154, Revision 1, Addendum C, July 2001 

Burnable Poison Rod Assembly Burnup 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1275, Revision 0, May 2001 

Fuel Assembly Decav Heat at 4/01/2001 
Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1, Addendum A, May 1999 
Calculation PA-0154, Revision 1, Addendum B, November 2000 
Calculation PA-0154, Revision 1, Addendum C, July 2001 

Burnable Polson Rod Assembly Decay Heat 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 1 

Days Since Discharge to 4/01/2001 for Fuel Assemblies 
Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1, Addendum A, May 1999 
Calculation PA-0154, Revision 1, Addendum B, November 2000 
Calculation PA-0154, Revision 1, Addendum C, July 2001 

Days Since Discharge to 4/01/2001 for BPRA 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1275, Revision 0, May 2001 

Fuel Rod Pressure 
Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1, Addendum A, May 1999 
Calculation PA-0.154, Revision 1, Addendum B, November 2000 
Calculation PA-0154, Revision 1, Addendum C, July 2001 
Limit: Calculation. PA-0138, Revision 0, July 1997 

Gamma and Neutron Emission Rates at 4/01/2001 
Calculation PA-0154, Revision 1, July 1998 
Calculation PA-0154, Revision 1, Addendum A, May 1999 
Calculation PA-0154, Revision 1, Addendum B, November 2000 
Calculation PA-0154, Revision 1, Addendum C, July 2001 

Fuel Assembly and Insert Component Weight 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 1 

Page 12 of 58 
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Memorandum 
Febru~ry 4, 2002 

To: Mr. Bobby D. Speckine 
Department: North Anna Operations Support 
Location: North Anna Power Station 

From:· Mr. T. A. Brookmire 
Department: Nuclear Analysis and Fuel 
Location: Innsbrook.Technical Center 3/SW 

TN-32 Cask Number 29 
ISFSI Fuelnnsert Certification and Cask Loading Map 

Attached are the ISFSI Fuel/Insert Certification, Rev. O and the Cask Loading Map, Rev. O for 
TN-32 storage cask number 29. The ISFSI Fuel/Insert Certification certifies that the fuel 
assemblies and insert components scheduled to be stored in TN-32.29 meet North Anna ISFSI 
Technical Specification limits and the TN-32 TSAR limit for fuel rod internal pressure. 

The following fuel assemblies require special handling considerations due to the conditions 
described when loaded into this cask. The Cask Loading Map also notes the following 
conditions. 

819 Grid damage·, grid 7, face 4, rod 1; no envelope violation 
828 Debris, grid 8, face 3, rods 2 & 3; no envelope ·violation 
838 Debris, grid 1, face 1, bottom nozzle; no envelope violation 
D28 Debris, face 2, top of rods; no envelope violation 

Avoid movements of fuel assemblies 828, B38 and 028 may cause this debris to move or 
become a handling problem.. Minimize interaction of face 4 of fuel assembly B19 during 
movement. 

All of fuel assemblies in this cask may be susceptible to thimble tube sleeve bulge joint failures 
as noted on the attached loading map. These fuel assemblies were inspected for indications of · 
intergranular stress corrosion cracking on the thimble sleeves and are cleared for one time 
handling using the normal fuel handling tool for three months from their inspection date. If the 
fuel assemblies are handled within this three-month period they should be visually inspectep 
again prior to additional handling. After a three-month period from their last inspection, another 
inspection is required before further handling. 

Based on an actual cask weight of approximately 184,450 pounds and a combined fuel and 
insert component weight of approximately 48,297 pounds, the total weight of TN-32.29 when 
placed at the ISFSI will be approximately 232,747 pounds. 

~~ 
T. A. 8rookmire 

Fonn No. noo3A(July 2000) 
02000 Domh>loo Resource• Savi=, Inc. 
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-~Dominion- Memorandum 
Page 2 of 2 

Memorandum: T. A. Brookmire to Bobby D. Speckine, February 4, 2002 
TN-32.29 Fuel Certification and Loading Map 

Attachments: ISFSI Fuel Certification, Rev. 0, TN-32, No. 29 
Cask Loading Map, Rev. O, TN-32, No. 29 

cc: Mr. G. B. Crisman - North Anna Operations Support 
Mr. B. H. Wakeman - IN/3SW 
Mr. c: 8. LaRoe - IN/3SW 
Mr. A. H. Nicholson - IN/3SW 
Mr. J. D. Nichols - IN/3SW 
Mr. R. T. Robins - IN/3SW 
FPA File 5.4.4 
Records Management, NP-2884-6 - IN/GW 
North Anna Records (ISFSI) 

Form No. 72003A(July 2000) 
02000 Dominion lte$ouro::s Services., Inc. 



ETE-NAF-2016-0111, Revision D Attachment2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISIONO 

Technical Specifications Limits 
Initial Fuel Enrichment 
Fuel Bumup 

TN·32, NUMBER 29 
PAGE 1 OF2 

Decay Heat/Fuel Assembly & Insert Component 
Time Since Discharge for Fuel 
Gamma Source/Cask 
Neutron Source/Cask 
Fuel Assembly Design > 
Fuel Assembly and Insert Component Weight 
Time Since Discharge for BPRA 
Time Since Discharge for TPD 

Other Parameters 
Fuel Rod Internal Pressure After 2,555 Days 

lnitfal Fuel 
Fuel Assembly Enrichment (wt Fuel Bumup 

ID %U235) (MWD/MTU) 

801 2.60 28,628 

802 2.60 26,960 

B03 2.60 27,194 

804 2.60 28,662 

B05 2.60 28,428 

906 2.60 29,067 

B07 2.60 26,852 

BOB 2.60 28,145 

B09 2.60 29,077 

B10 2.60 28,371 

911 2.60 28,340 

914 2.60 29,016 

B15 2.60 27,012 

B16 2.60 28,678 

B17 2.60 27,034 

919 2.60 26,715 

B20 2.60 26,774 

921 2.60 28,924 

922 2.60 28,767 

623 2.60 28,833 

825 2.60 26,947 

826 2.60 28,147 

B27 2.60 28,172 

B28 2.60 27,060 

B29 2.60 26,923 

634 2.60 28,783 

637 2.60 27,168 

B38 2.60 27,308 

644 2.60 27,870 

D03 3.21 25,392 

D27 3.21 25,424 

D28 3.21 22,735 

F/A and Insert Days From Fuel 
Decay Heat On Discharge to 

01/01/02 (Watts) 01/01/02 

428 7,674 

428 7,674 

428 7,674 

428 7,674 

428 7,674 

428 7,674 
428 . 7,674 
42a 7,674. 

428 7,674 

428 7,674 

428 7,674 

428 7,674 

428 7,674 

428 7,674 

428 7,ffl4 

428 7,674 

428 7,ffl4 

428 7,674 

428 7,674 

428 7,674 
428 7,674 

428 7,674 
428 7,674 
428 7,674 

428 7,674 

428 7,674 

428 7,674 

428 7,674 

428 7,674 

403 7,169 

403 7,169 

403 7,169 

~ 3.85 wt % U235 
s 40,000 MWD/MTU 
::;847 Watts 
~2,555 Days 
s 2.31E+17 Photons/Sec 
~ 4.83E+09 Neutrons/Sec 
W 17x17 Std or Vantage 5H 
s 1,533 Pounds 
See TS Figure 2-5.1 
See TS Figure 2-5.2 

s 126.3 Bar 

Gamma Source 
Fuel Rod On 01/01/02 

Pressure (Bar) (P/Sec) 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 · 1.60E+15 
101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+:15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

101.2 1.60E+15 

72.2 1.58E+15 

72.2 1.58E+15 

72.2 1.58E+15 
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Neutron Source 
On 01/01/02 

(N/Sec) 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+o7 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

5.50E+07 

2.65E+07 

· 2.65E+07 

2.65E+07 

~~~1~r~~~~IT~i~1f@:fr]tfJl~fil~!~~~~~::t~~w-~~f:iIB1~~;;]iJ,~~~~Tu.~~}f~E~iRl~*~f~~.:f~~J:?m~;~ 
Decay Heat column Includes 33 watts for each fuel l(ISSembly Insert. 
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Fuel Assembly 10 

·B01 
602 
B03 
804 
BOS 
806 
607 
BOS 
B09 
610 
611 
614 
B15 
B16 
B17 
B19 
820 
821 
822 
823 
625 
826. 

827 
B28 

B29 
·634 
837 
838 
B44 
003 
027 
028 

NORTH ANNA ISFSI FUEL ASSEMBLYnNSERT COMPONENT CERTIFICATION 
REVISION 0 

TN-32, NUMBER 29 
PAGE20F2 

F/A and Insert Insert Component 
Insert Component Fuel Assembly Component Weight Bumup Required Cooling 

ID Design (Lbs.) (MWD/MTU) Time(Days) 

VG16P18 17x17 Std 1,505 17,035 365 
20P90 17x17 Std 1,511 18,490 365 

VG16P40 17x17 Std 1,505 17,017 365 
VR20P44 , 17x17 Std 1,511 16,497 365 
20P113 17x17 Std 1,511 18,222 365 
VR16P2 17x17 Std 1,505 19,052 365 
16P52 17x17 Std 1,505 16, 199 365 

VG16P24 17x17 Std 1,505 14,182 365 
BP460 17x17 Std 1,523 20,859 365 

VG16P22 17x17 Std 1,505 17,097 365 
6P725 17x17 Std 1,533 25,743 365 

VG16P15 17x17 std 1,505 17,098 365 
VR20P10 17x17 Std 1,511 15,924 365 
VR20P27 17x17 Std 1,511 16,485 365 

BP002 17x17 Std 1,462 19, 160 365 
BP753 17x17 Std 1,533 24,757 365 

VG20P8 17x17 Std 1,511 16,757 . 365 

BP108 17x17 Std 1,523 25,818 365 
BP650 17x17 Std 1,533 25,605 365 
16P01 17x17 Std 1,511 19,545· 365 

VG16P38 17x17 Std .1,505 14,183 365 
VG16P17 17x17 Std 1,505 16,896 365 

20P155 17x17 Std 1,511 19,989 365 
16P73 17x17 Std 1,505 16,226 365 

VR20P36 17x17 Std 1,511 15,868 365 
BP736 -17x17 Std 1,482 20,427 365 

BP091 17x17 Std 1,513 25,149 365 
VG16P31 17x17 Std 1,505 14,035 365 
VG16P7 17x17Std 1,505 16,876 365 

16P54 17x17 Sid 1,505 14,752 365 

20P137 17x17 Sid 1,511 17,349 365 

20P1.36 17x17 Std 1,511 17,441 365 

Page 16 of 58 

Actual Cooling 
Time to 01/01/02 

(Days) 

7,240 
6,361 
7,240 
7,169 
6,361 
8,134 
5,902 
7,240 
1,696 
7,240 
660 

7,240 
7,169 
7,169 
3,597 
660 

7,240 
3,284 
842 

5,794 
7,240 
7,240 
5,794 
5,902 
7,169 
660 

3,284 
7,240 
7,240 
5,902 
5,902 
5,902 

This Is to certify that the North Anna Power Station fuel assemblies and insert components listed for the 
TN-32 storage cask number 29 do not exceed Technical Specifications and other limits 

Prepared Date 

Date Reviewed Date 

~~ 2-1-o:z.. 
Approved~ Date 

__ j 
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NORTH ~NNA ISFSI CASK LOADING MAP, REVISION 0 

TN-32, NUMBER 29 

Cell No. 

5 

11 

17 

23 

FIA ID 

Insert ID 

Comment 

805 

20P113 

BJFS 

811 

BP725 

BJFS 

B20 

VG20PB 

BJFS 

827 

20P155 

1 

B01 

VG16P18., 

BJFS 

6 

806 

VA16P2 

BJFS 

12 

814 

VG16P15 

BJFS 

18 

821 

8P108 

BJFS 

24 

828 

16P73 

BJFS Debris/No EV 

BJFS 

29 

B44 

VG16P7 

BJFS 

£ll~ 
Prepared 

~~~ .. ~~ 
Approved . 

2 

B02 

20P90 

BJFS 

7 
B07 

16P52 

BJFS 

13 

815 

VR20P10 

BJFS 

19 

822 

BP650 

BJFS 

25 

829 

VR20P38 

BJFS 

30 

D03 

16P54 

BJFS 

oJ!BJ/o~ 
Date 

l-U-D"l-
Date 

z.-1-01. 
Date 

WEST 
3 4 

803 B04 

VG16P40 VR20P44 

8JFS BJFS 

8 9 

BOS 809 

VG16P24 8P460 

BJFS 8JFS 

14 15 

816 817 

VR20P27 8P002 

BJFS 8JFS 

20 21 

823 B25 

18P01 V!'J16P38 

BJFS BJFS 

26 27 

834 B37 

8P736 8P091 

BJFS BJFS 

31 32 

D2i' 028 

20P137 20P136 

BJFS Debris/No EV 

BJFS 

EAST 

Loaded 

Checked 
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10 

810 

VG16P22 

BJFS 

16 

~19 

BP753 

Grid Damage/No EV 

BJFS 

22 
B26 

VG16P17 

BJFS 

28 

B38 

VG16P31 

Debris/No EV 

BJFS 

EV - Envelope Violation 

BJ FS - Bulge Joint 

Failure Susceptible 

Date 

Date 
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REFERENCES 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
TN-32, NUMBER 29 

Fuel Assembly Initial Enrichment 

Calculation PA-0154, Revision 1A, May 1999 
Calculation p A-0154, Revision 1 D, January 2002 

Fuel Assembly Burnup 

Calculation PA-0154, Revision 1A, May 1999 

calculation PA-0154, Revision 1 D, January 2002 

Burnable Poison Rod Assembly Burnup 

Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1275, Revisio'n 0, May 2001 

Fuel Assembly Decay Heat at 01/01/02 

Calculation PA-0154, Revision 1A, May 1999 
Calculation PA-0154, Revision 10, January 2002 

Burnable Poison Rod Assembly Decay Heat 

Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 1 

Fuel Assembly Days Since Discharge to 01/01/02 

Calculation PA-0154, Revision 1A, May 1999 
Calculation PA-0154, Revision 1 D, January 2002 

Burnable Poison Rod Assembly Days Sl,nce Discharge to 01/01/02 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1275, Revision O, May 2001 

Fuel Rod Pressure 

calculation PA-0154, Revision 1A, May 1999 

Calculation PA-0154, Revision 10, January 2002 

Limit: Calculation PA-0138, Revision 0, July 1997 

Gamma and Neutron Emission Rates at 01/01/02 

Calculation PA-0154, Revision 1A, May 1999 

Calculation PA-0154, Revision 1 D, January 2002 

. Fuel Assembly and Insert Component Weight 

Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 1 

Page 18 of 58 
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DominionN Memorandum 
July 17, 2003 

To: Mr. Bobby D. Speckine 
Department: North Anna Operations Support 
Location: North Anna Power Station 

From: Ms. J. S. Butler 
Department: Nuclear Analysis and Fuel 
Location: Innsbrook Technical Center 3/SW 

TN-32 Cask Number 36 
ISFSI Fuel/Insert Certification and Cask Loading Map 

Attached are the ISFSI Fuel/Insert Certification, Rev. O and the Cask Loading Map, Rev. O for TN-32 
storage cask number 36. The ISFSI Fuel/Insert Certification certifies that the fuel assemblies and insert 
components scheduled to be stored in TN-32.36 meet North Anna ISFSI Technical Specification limits 
and the TN-32 TSAR limit for fuel rod internal pressure. 

The following -fuel assemblies require special handling considerations due to the conditions described 
when loaded into this cask. The Cask Loading Map also notes the following conditions. 

J04 Debris, top of bottom nozzle, face 4; no envelope violation 
J12 Debris, top of bottom nozzle; no envelope violation 

Avoid movements of fuel assembly J12 that may cause this debris to move or become a handling 
problem. Minimize interaction of face 4 of fuel assembly J04 during movement. All other fuel assemblies 
to be loaded into storage cask TN-32.36 have _been inspected and verified to possess no conditions 
which will limit the loading of these assemblies into the cask. Additionally, none of the fuel assemblies to 
be stored in this cask are susceptible to thimble tube sleeve bulge failures. 

Based on an actual cask weight of approximately 184,800 pounds and a combined fuel and insert 
component weight of approximately 48,636 pounds, the total weight of TN-32.36 when placed at the 
lSFSI will be approximately 233,436 pounds. 

Based on a memorandum from Mr. C. A. Ford to Mr. T. A. Brookmire dated November 16, 2001 entitled 
"ESCORP02 Error in Calculated Fuel Rod Pressures - Preliminary Evaluation," an administrative fuel rod 
pressure limit of 771 psia was imposed on fuel assemblies identified on ISFSI Fuel Certification, Rev O, 
TN-32.36. 

If you have any questions, please contact me. 

~~~ 
Jennifer S. Butler 

- Attachments: ISFSI Fuel Certification, Rev. 0, TN-32, No. 36 

Form No. 72003A(July 2000) 
e2000 Dominion R.esource5 SeNices, lnc:. 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

TN-32, NUMBER 36 
PAGE 1OF4 

Technical Specifications Limits 
Initial Fuel Enrichment 
Fuel Burnup 
Decay Heat/Fuel Assembly & Insert Component 
Time Since Discharge for Fuel 
Fuel Assembly Design 
Fuel Assembly and Insert Component Weight 
Time Since Discharge for BPRA 
Time Since Discharge for TPD 
Fuel Assembly Initial Uranium Content 
Other Parameters 
Fuel Rod Internal Pressure 
Gamma Source/Cask 
Neutron Source/Cask 

Initial 
Fuel 

Fuel Enrichment Fuel Burnup 
Assembly ID (wt%U235) (MWD/MTU) 

J01 3.79 44,392 . 

J04 3.79 44,796 . 

J10 3.79 44,763 

J12 3.79 43,948 

J36 3.79 43,706 

K66 3.80 41 ,028 

K70 3.80 42,103 

K71 3.80 41 ,933 

K76 3.80 41 ,734 

OA3 4.00 44,551 -

OA6 4.00 44,600 

1A1 4.00 44,448 

1A2 4.00 44,501 

1A3 4.00 44,216 . 

1A6 4.00 43,618 . 

1A8 4.00 . 43,721 . 

2A7 4.00 . 44,510 

X01 3.60 44,565 

W01 3.80 44,293 

W06 3.60 44,053 . 

W07 3.60 44,183 

W15 3.60 42,844 

W25 3.80 43,686 . 

W 26 . 3.60 43,621 -

W 27 3.80 43,149 

Y38 4.21 44,686 

Y44 4.21 37,214 -
Y50 4.21 43,954 

Y59 4.21 44,015 

Y60 4.21 37,345 

Y61 4.21 44,270 

Y63 4.21 43,903 ' 

F/A and Insert 
Decay Heat On 

7/01/03 
(Watts) 

914 

914 

914 

914 

914 

856 

856 

856 

856 

964 

964 

964 

964 

964 

964 

964 

964 

855 

862 

862 ' 

862 

862 

862 

862 

862 

895 

730 

895 

895 

730 

895 

895 

Days From 
Fuel 

Discharge To 
7/01/03 

3,020 

3,020 

3,020 

3,020 

3,020 

3,020 

3,020 

3,020 

3,020 

2,697 

2,697 

2,697 

2,697 

2,697 

2,697 

2,697 

2,697 

4,143 

3,020 

3,020 

3,020 

3,020 

3,020 

3,020 

3,020 

3,584 

3,584 

3,584 

3,584 

3,584 

3,584 

3,584 

.$. 4.30 wt % U235 
,::; 45,000 MWD/MTU 
,::; 1020 Watts 
See TS Figure 2.1-1 
W 17x17 Std or Vantage 5H 
,::; 1,533 Pounds 
See TS Figure 2.1-2 
See TS Figure 2.1-3 
.s... 467.1 kgU/assembly 

,::; 857psia @ 298 K 
,::; 1.699E+ 17 Photons/Sec 
,::; 1.049E+ 10 Neutrons/Sec 

Gamma Neutron 
Fuel Rod Source On Source On 
Pressure 7/01/03 7/01/03 

(psla) (P/Sec) (N/Sec) 

426.3 3.81E+15 2.56E+08 

426.3 3.81E+15 2.56E+08 

426.3 3.81E+15 2.56E+08 

426.3 3.81E+15 2.56E+08 · 

426.3 3.81E+15 2.56E+08 

417.6 3.69E+15 1.98E+08 

417.6 3.69E+15 1.98E+08 

417.6 3.69E+15 1.98E+08 

417.6 . 3.69E+15 1.98E+08 

444.7 ' 4.29E+15 2.36E+08 

444.7 4.29E+15 2.36E+08 

444.7 4.29E+15 2.36E+08 

444.7 . 4.29E+15 2.36E+08 
444.7 . 4.29E+15 2.36E+08 

444.7 4.29E+15 2.36E+08 

444.7 4.29E+15 2.36E+08 

444.7 4.29E+15 2.36E+08 

409.0 - 3.55E+15 2.35E+08 

448.0 3.54E+15 2.31E+08 

448.0 3.54E+15 2.31E+08 

448.0 3.54E+15 2.31E+08 

448.0 3.54E+15 2.31E+08 

448.0 3.54E+15 2.31E+08 

448.0 3.54E+15 2.31E+08 

448.0 · 3.54E+15. 2.31E+08 

404.2 3.89E+15 2.02E+08 

387.4 3.24E+15 9.62E+07 

404.2 3.89E+15 2 .02E+08 

404.2 3.89E+15 2.02E+08 

387.4 3.24E+15 9.62E+07 

404.2 3.89E+15 2.02E+08 

404.2 3.89E+15 2.02E+08 
~~~~~E.~ili.I:~:r~~;i{'!~mriftw~Al~~~-;:~;.1~~;:"Z"~r:&~r=-~:i, 
Decay Heat column includes 33 watts for each F/A's insert. 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISIONO 

TN-32, NUMBER 36 
PAGE20F4 

F/Aand Insert Required 
Fuel Insert Fuel Insert Component Cooling Actual Cooling 

Assembly Component Assembly Welght Burn up Time Time to 07/01/03 
ID ID Design (Pounds) (MWDIMTU) (Days) (Days) 

J01 20P45 ' W 17X17Std 1,511 15,614 365 6,989 
J04 BP357 W 17X17 Std 1,523 23,640 365 2,697 
J10 - BP334 '- W 17X17 Std 1,482 19,080 365 2,697 
J12 BP309 ' W 17X17Std 1,533 24,166 365 2,697 

J36 . BP429 - W 17X17Std 1,533 23,321 365 2,487 

K66 - BP281 - W 17X17 Std 1,523 23,764 365 3,020 
K70 - BP254- W 17X17 Std 1,533 25,646 365 3,020 

1<71 - BP264- W 17X17 Std 1,533 24,846 365 3,020 

K76 - BP282- - W:17X17-Std .1,523 23,142 365 3,020 
OA3 ,- BP348 / W 17X17V5H 1,531 24,744 365 2,697 
OAS~ BP546 - W17X17V5H 1,521 23,616 365 1,913 

1A1 BP390 • W 17X17V5H 1,531 23,060 365 2,487 

1A2 - BP391- W 17X17V5H 1,531 23,106 365 2,487 
1A3 • BP339 - W 17X17V5H 1,480 19,157 365 2,697 

1A6 - BP413 - W 17X17V5H 1,531 24,217 365 2,487 

1A8 ' BP415 .- W 17X17V5H 1,531 24,207 365 2,487 
2A7 BP341 / W 17X17V5H 1,531 25,201 365 2,697 
X01 BP138 - W 17X17Std 1,523 24,695 365 3,584 

W01 - BP303 W 17X17Std 1,492 20,686 365 3,020 

W06 / BP293 - W 17X17Std 1,533 24,990 365 3,020 
W07 / BP299 W 17X17Std 1,492 20,856 365 3,020 

W15 - BP274 - W 17X17Std 1,533 24,896 365 3,020 

W25 - BP302" W 17X17 Std 1,492 21,441 365 3,020 
w26- BP263 - W 17X17Std 1,533 24,853 365 3,020 

W27 • BP284 ,- W 17X17Std 1,523 23,324 365 3,020 

Y38 - BP132- W 17X17V5H 1,521 24,624 365 1,521 

Y44 - BP061 - W 17X17V5H 1,521 23,152 365 1,521 

YSO ' BP150 - W 17X17V5H 1,531 25,504 365 1,531 

Y59 ,- BP405 / W 17X17V5H 1,480 18,471 365 1,480 

Y60 . BP384 • W 17X17V5H 1,531 23,174 365 1,531 
Y61 - BP416 / W 17X17V5H 1,531 24,098 365 1,531 

Y63 BP131 / W 17X17V5H 1,521 23,529 365 1,521 
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This is to certify that the North Anna Power Station fuel assemblies and insert components listed for the 
TN-32 storage cask number 36 do not exceed Technical Specifications and other limits 

~J '6dfu. 7/J.mfa.3 
Prep ed . Date' 

~u,;. z-ltr03 
Date 

~Cl:>./11d2~ 

AnG::h=\.b [.__ 
Reviewed Date 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
CASK LOADING MAP, REVISION 0 

Cell No. 
F/AID 

Insert ID 
Comment 

5 

W15 
BP274 

11 
W25 

BP302 

17 
W26 

BP263 

23 
W27 

BP284 

1 
X01 

BP138 

6 

J10 
BP334 

12 
1A8 . 

BP415 

18 
1A1 

BP390 

24 
J01 

20P45 

29 

wos 
BP293 

~~ 
~~?>L 
' 

~'t[J1e~b 
~114-L..::. J ;. 

Approved 

TN-32, NUMBER 36 
PAGE 3 OF4 

WEST 
2 3 

Y60 Y44 
BP384 BP061 

7 8 
Y38 Y50 

BP132 BP150 

13 14 
1A6 1A3 

BP413 BP339 

19 20 
OA6 OA3 

BP546 BP348 

25 26 
Y61 Y59 

BP416 BP405 

30 31 
· W01 W07 
BP303 BP299 

EAST 

'/:-1 z:- ~.3 
Date Loaded 

7/Jrz/o3 
Date Checked 

=1lnl-o~ 
Date Checked 

t· l1·02 
Date 

4 
1<76 

BP282 

9 10 
J36 K71 

BP429 BP264 

15 16 
1A2 K70 

BP391 BP254 

21 22 

2A7 K66 
BP341 BP281 

27 28 
Y63 J12 

BP131 BP309 
Debris B/N 

NO EV 
32 

J04 BJN • Bottom Nozz le 

BP357 F/- Face 

Debris B/N GI· Grid 

Face 4/NO EV EV - Envelope Vlol ation 

RC-Rod Clips 

BJFS • Bulge Joint Failure 

Susceptible 

Date 

Date 

Date 
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NORTH ANNA ISFSI FUEL ASSEMBLYnNSERT COMPONENT CERTIFICATION 
REVISIONO 

TN·32, NUMBER 36 
PAGE40F4 

References 

Fuel Assembly Initial Enrichment 
Calculation PA-0203, Revision 0, March 2003 

Fuel Assembly Burnup 
Calculation PA-0203, Revision 0, March 2003 

Burnable Polson Rod Assembly Burnup 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1275, Revision o, May 2001 

Fuel Assembly Decay Heat at 07/01/03 
Calculation PA-0203, Revision 0, March 2003 

Burnable Poison Rod Assembly Decay Heat 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 2 

Fuel Assembly Days Since Discharge to 07/01/03 
Calculation PA-0203, Revision 0, March 2003 

Burnable Poison Rod Assembly Days Since Discharge to 07/01/03 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1279, Revision 0, May.2001 

Fuel Rod Pressure 
Calculation PA-0203, Revision 0, March 2003 
Calculation PA-0203, Revision 0, Addenum A, July 2003 
Criteria: Fuel Performance Analysis Manual, Part Vi, Chapter C, Revision 2 

Gamma and Neutron Emission Rates at 07/01/03 
Calculation PA-0203, Revision 0, March 2003 

Fuel Assembly and Insert Component Weight 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 2 

Page 24 of 58 
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Memorandum 
August 12, 2003 

To: Mr. Bobby D. Speckine 
Department: North Anna Operations Support 
Location: North Anna Power Station 

From: Ms. Jennifer S. Butler 
Department: Nuclear Analysis and Fuel 
Location: Innsbrook Technical Center 3/SW 

TN-32 Cask Number 37 
ISFSI Fuel/Insert Certification and Cask Loading Map 

Attached are the ISFSI Fuel/Insert Certification, Rev. 0 and the Cask Loading Map, Rev. O for TN-32 
storage cask number 37. The ISFSI Fuel/Insert Certification certifies that the fuel assemblies and insert 
components scheduled to be stored in TN-32.37 meet North Anna ISFSI Technical Specification limits 
and the TN-32 TSAR limit for fuel rod internal pressure. 

The following fuel assemblies require special handling_ considerations due to the conditions described 
when loaded into this cask. The Cask Loading Map also notes the following conditions: 

K19 Debris, sticking through bottom nozzle 

Avoid movements of fuel assembly K19 that may cause this debris to move. or become a handling 
problem. All other fuel assemblies to be loaded into storage cask TN-32.37 have been inspected and 
verified to possess no conditions which will limit the loading of these assemblies into the cask. 
Additionally, none of the fuel assemblies to be stored in this cask are susceptible to thimble tube sleeve 
bulge joint failures. 

Assemblies K06, K56, K58, K59, K60, and K64 have rod clips attached. 

Based on an actual cask weight of approximately 184,400 pounds and a combined fuel and insert 
component weight of approximately 48,616 pounds, the total weight of TN-32.37 when placed at the 
ISFSI will be approximately 233,016 pounds. 

Based on a memorandum from Mr. C. A. Ford to Mr. T. A. Brookmire dated November 16, 2001 entitled 
"ESCORP02 Error in Calculated Fuel Rod Pressures - Preliminary Evaluation," an administrative fuel rod 
pressure limit of 771 psia was imposed ol'.'I fuel assemblies identified on ISFSI Fuel Certification, Rev O, _ 
TN-32.37. 

Form Ni>. noo3A(July 2000) 
ID2000 Dominion RC$OUtCCS Services. tnc. 

I 

_I 
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If you have any questions, please contact me. 

rl1'13uA 
Jennifer S. Butler 

Attachments: ISFSI Fuel Certification, Rev. 0, TN-32, No. 37 

cc: Mr. T. A. Brookmire - IN/3SW 
Mr. B. H. Wakeman - IN/3SW 
Mr. R. T. Robins - IN/SSW 
Mr. A. H. Nicholson - IN/3SW 
Mr_ J. D. Nichols - IN/3Sw' 
FPA File 5.4.4- IN/3SW 
Records Management, NP-2884-6 - IN/GW 

Page 26 of 58 

Form No. 72003A(July 2000) 
Q'Jl.000 Dominion Resources Services, lnc. 
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NORTH ANNA ISFSI FUEL ASSEMBL vnNSERT COMPONENT CERTIFICATION 
REVISIONO 

TN-32, NUMBER 37 
PAGE 1 OF4 

Technical Specifications Limits 
Initial Fuel Enrichment 
Fuel Burnup 
Decay HeaVFuel Assembly & Insert Component 
Time Since Discharge for Fuel 
Fuel Assembly Design 
Fuel Assembly and Insert Component Weight 
Time Since Discharge for BPRA 
Time Since Discharge for TPD 
Fuel Assembly Initial Uranium Content 
Other Parameters 
Fuel Rod Internal Pressure 
Gamma Source/Cask 
Neutron Source/Cask 

lnltlal 
Fuel 

Fuel . Enrichment Fuel Burnup 
Assembly ID (wt%U235) (MWDIMTU) 

. K01 3.80 42,629 ,• 

, K03 3.80 42,512 ,. 

1 K04 3.80 42,018 .. 
,.KOS 3.80 42,023 ' 

"KO? 3.80 41,828 

; K0.9 3.80 42,076. 

K1n 3.80 41,829 / 

K12 3.80 41,856 ,.. 

K13 •' 3.80 43,223 

K16 
,. 

3.80 42,109 .. 
K19. ·' 3.80 42,703 

K22 3.80 42,927. 

K25· 3.80 43,432 , 

K31 3.80 43,270 / 

.K33 · 3.80 42,607 . 

K35 3.80 42,761 

K56 , 4.00 43,753 ,/' 

K58 , 4.00 44,563 

K59 4.00 44,490 • 

K60 4.00 44,004 , 

K64 .• 4.00 44,870 

3A5 ,. 4.20 44,635 / 

3A8 / 4.20 44,736 / 

4A7 , 4.20 44,930 ~ 

1L1 ,. 4.02 44,233 -· 
1L5 - 4.02 41,307 , 

21.2 .... 4.02 42,029 / 

2L6 ... 4.02 44,034 
, 

3L1 .. 4.02 43,816 ' 

3L5 / 4.02 43,154 .. 
3L6 4.02 41,066 

3L9 4.02 40,693 / 

F/A and Insert 
Decay Heat On 

7/01/03 
(Watts) 

825 / 

825 

825 ..... 

82q 

' 825" 
825 

825 "' 

825 

870 

870 

870 

870 .. 
870 

870 
870 

870 

950 , 
950 

950 

950 

950 

948 / 

948 .. 
948 
967 

967 

967 
967 
967 

967 
967 
967 

Days From 
Fuel 

Discharge To 
7/01/03 

3,584 

3,584 

3,584,. . 

3,584· 

3,584' 
.·; 3,584 

·3,584 

3,584 

3,217. 

3,217 
3,217 .. 

3,217 
3,217. 

3,217 

3,217 

3,217 

2,697 
2,697 

2,697 

2,697 

2,697 

3,217 
3,217 

3,217 

3,020 .. 
3,020 
3,020 

3,020 
3,020 
3,020 
3,020 
3,020 

s 4.30 wt % U235 
.s 45,000 MWD/MTU 
.$ 1020 Watts 
See TS Figure 2.1-1 
W 17x17 Std or Vantage 5H 
s 1,533 Pounds 
See TS Fig'ure 2.1-2 
See TS Figure 2.1-3 
.s.. 467.1 kgU/assembly 

.$ 857psia @ 298 K 

.$ 1.699E+ 17 Photons/Sec 
s 1.049E+ 1 O Neutrons/Sec 

Gamma Neutron 
Fuel Rod Source On Source On 
Pressure 7/01/03 7/01/03 

(psla) (P/Sec) (N/Sec) 

444.6 3.47E+15 1.98E+08 , 

444.6 3.47E+15 .. 1.98E+08 ' 

444.6 3.47E+15 ·· · 1.98E+08 

. 444.6 3.47E+15 · 1.98E+OB ' 

444.6 3.47E+15 1.98E+08 ' 

444.6 3.47E+15 1.98E+OB ' 

444.6. 3.47E+15 1.98E+OB, 

444.6 ' 3.47E+15 1.98E+08-' 

455.1 .. 3.70E+15 2.20E+08 

455.1 3.70E+15 · 2.20E+08 

455.1 3.70E+15 · 2.20E+08 · 

455.1 3.70E+15 2.20E+08 

455.1 3.70E+15 2.20E+08 

455.1 3.70E+15 2.20E+08 

455.1 3.70E+15 ·" 2.20E+08 

455.1 3.70E+15 2.20E+08 

416.3 4.13E+15 · 2.37E+08 · 
416.3 4.13E+15 · 2.37E+08 • 

416.3 4.13E+15" 2.37E+o8 
416.3 4.13E+15 ,. 2.37E+o8 · 

416.3 4.13E+15" 2.37E+OB· 

464.2 .. 4.22E+15 2.15E+o8 

464.2 .. 4.22E+15 2.15E+o8 

464.2 ... 4.22E+15 2.15E+OB 

414.2 4.38E+15. 2.24E+08 
414.2 4.38E+15 • 2.24E+08 

414.2 4.38E+15 2.24E+08 · 

414.2 4.38E+15 · 2.24E+08. 

414.2 4.3BE+15 · 2.24E+06. 

414.2 . 4.3BE+15. 2.24E+08 · 
414.2 . 4.38E+15 · 2.24E+08 ·· 

414.2 4.38E+15 · 2.24E+08. 

~J~~~?~C~~~;r~~~~~~Q1[~~fJ~~~~l~i~B~~~~!it~~~[?~1~~i~£~m~~t~l~~~~lfI;~~t~ir~~ 
Decay Heat column includes 33 watts for each F/A's insert. 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

TN-32, NUMBER 37 
PAGE20F4 

F/Aand Insert Required 
Fuel Insert Fuel Insert Component Coollng Actual Coollng 

Assembly Component Assembly Weight Burn up Time Time to 07/01 /03 
ID ID Design (Pounds) (MWD/MTU) (Days) (Days) 

K01 BP606 W 17X17 Std 1,533 23,913 ,.-' 365 1,752 

K03 BP505 .. W 17X17 Std 1,492 17,664 / 365 2,242 

K04 BP151 / W 17X17 Std 1,533 24,664 / 365 3,584 

K06 BP469 / W 17X17Std 1,482 17,008 ,. 
365 2,242 

K07 BP875 W 17X17Std 1,523 24,162 •' 365 660 

K09 BP139 , W 17X17Std 1,523 24,586 365 3,584 

K10 BP370 
,,. 

- W 17X17Std 1,492 20,313 365 2,697 

K12 BP448 / W 17X17Std 1,533 21,255 365 2,242 

K13 BP773 , W 17X17Std 1,533 25,811 / 365 842 
K16 BP288 / W 17X17Std 1,523 23,030 ~ 365 3,020 

K19 BP081 W 17X17Std 1,513 25,784 / 365 3,830 

K22 BP262 W 17X17Std 1,533 24,637 ,, 365 3,020 

K25 BP234 W 17X17Std 1,523 26,015 , 365 3,217 

K31 BP267 W 17X17 Std 1,533 24,996 , 365 3,020 
K33 BP218 W 17X17Std 1,523 25,039 

,. 
365 3,217 

K35 81?222 W 17X17 Std 1,523 26,786 / .365 3,217 

K56 16P108 W 17X17Std 1,505 21,484 ,, 365 2,137 
K58 BP455 ' W 17X17Std 1,533 21,146 , 365 2,242 

K59 - -16P78 W 17X17 Std 1,505 14,843 / 365 6,448 

K60 20P64 W 17X17Std 1,511 15,892 ' 365 6,989 

K64 20P142 W 17X17Std 1,511 18,911 365 6,340 
3A5 BP816 , W17X17V5H 1,531 25,589 . 365 842 
3A8 BP417 W 17X17V5H 1,521 22,276 .• 365 2,487 

4A7 BP465 ,. W 17X17V5H 1,531 21,361 - 365 2,242 

1L1 BP453 W 17X17V5H 1,531 21,145 365 2,242 

1L5 BP430 , W 17X17V5H 1,531 23,343 365 2,487 

2L2 BP480 .. W 17X17V5H 1,531 21,954 
, 

365 2,242 

2L6 BP350 W 17X17V5H 1,521 23,304 ,.. 365 2,697 

3L1 BP564 W 17X17V5H 1,490 20,049 , 365 1,913 

3L5 BP321 .. W 17X17V5H 1,521 23,635 / 365 2,697 

3L6 BP070 W 17X17V5H 1,511 27,730 ,.. 365 3,830 

3L9 BP418 , W 17X17V5H 1,521 22,461 , 365 2,487 

Page 28 of 58 

This is to certify that the North Anna Power Station fuel assemblies and insert components listed for the 
TN-32 storage cask number 37 do not exceed Technical Specifications and other limits 

!+J~ ~ttja3 Pre ed Dat 

-z;;: M),m~ ~z /03 
Approved · Dat I 

~ZL; Re· ad 
&"~ 7-IJ3 
Date 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 

CASK LOADING MAP, REVISION O 

Cell No. 
F/AID 

Insert ID 
Comment 

5 

K25· 
BP234 · 

11 
K22. 

BP262 · 

17 
K19· 

BPOB1 · 
Debris BIN 

23 
K16' 

BP288· 

1 
K01 · 

BP606 ·· 

6 

K31 
BP267 

12 
2L2. 

BP480 

18 
1L5 . 

BP430 

24 

1L1 -
BP453 ' 

29 
K13 • 

BP773, . 

~J~t!Af. 
(/Prep d 

~~ /f;v~d' ~~ 
~tiJ:rs.Dic 
~ 

Approved 

TN·32, NUMBER 37 
PAGE3 OF4 

WEST 
2 3 

K03 · K04' 
BP505 BP151 · 

7 8 
2L6 .. 3L1 · 

BP350 BP564. 

13 14 
K64/ KGO • 

20P142,.. 20P64,.. 
RC· RC 

19 20 

K5B • K59,. 

BP455' 16P78 • 
AC. RC 

25 26 
K56• 3L9 -

16P108 .. BP418 ·· 
AC , 

30 31 
4A7' 3AB · 

BP465 · BP417' 

EAST 

8j~fo_q 
Date Loaded 

a:.-K.-03 
Date Checked 

tJ.i)63 
Checked 

l/u/_"3 
Date 

4 
Kos· 

BP469. 
RC· 

9 10 
K33 •· K07 

BP218 • BP875 

15 16 
3L5 / K09. 

BP321' BP139 -

21 22 

3L6 • K10 · 
BP070 BP370 • 

27 28 
K3s·· K12-

BP222 / BP448, 

32 

3A5 - BIN· Bottom Nozzl e 
BP816 ' Fl-Face 

GI· Grid 

EV ·Envelope Vlol atlon 

RC· Rod Clips · 

BJFS - Bulge Joint Failure 

Susceptible 

Date 

Date 

Date 
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NORTH ANNA ISFSI FUEL ASSEMBL V/INSERT COMPONENT CERTIFICATION 
R'EVISIONO 

TN-32, NUMBER 37 
PAGE40F4 

References 

Fuel Assembly Initial Enrichment 
Calculation PA-0203, Revision 0, March 2003 

Fuel Assembly Burnup 
Calculation PA-0203, Revision 0, March 2003 

Burnable Poison Rod Assembly Burnup 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1313, Revision 0, February 2002 

Fuel Assembly Decay Heat at 07/01/03 
Calculation PA-0203, Revision O, March 2003 

Burnable Polson Rod Assembly Decay Heat 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 2 

Fuel Assembly Days Since Discharge to 07/01/03 
Calculation PA-0203, Revision 0, March 2003 

Burnable Polson Rod Assembly Days Since Discharge to 07/01/03 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1313, Revision 0, February 2002 

Fuel Rod Pressure 
Calculation PA-0203, Revision 0, March 2003 
Criteria: Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 2 

Gamma and Neutron Emission Rates at 07/01/03 
Calculation PA-0203, Revision o, March 2003 

Fuel Assembly and Insert Component Weight 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 2 

Page 30 of 58 
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Dominionw Memorandum 
September 4, 2003 

To: Mr. Bobby D: Specklne 
Department: North Anna Operations Support 
Location: North Anna Power Station 

From: Ms. Jennifer S. Butler 
Department: Nuclear Analysis and Fuel 
Location: Innsbrook Technical Center 3/SW 

TN-32 Cask Number 38 
ISFSI Fuelnnsert Certification and Cask Loading Map 

Attached are the ISFSI Fuel/Insert Certification, Rev. 0 and the Cask Loading Map, Rev. O for 
TN-32 storage cask number 38. The LSFSI Fuel/Insert Certification certifies that the fuel 
assemblies and insert components scheduled to be .stored in TN-32.38 meet North Anna 
ISFSI Technical Specification limits and the TN-32 TSAR limit for fuel rod internal pressure. 

The fuel assemblies to be loaded into storage cask TN-32.38 have been inspected and 
verified to possess no conditions which will limit the loading of these assemblies into the C:ask. 
Additionally, none of the fuel assemblies to be stored in this cask are susceptible to thimble 
tube sleeve bulge failures. 

Based on an actual cask weight of approximately 184,550 pounds and a combined fuel and 
insert component weight of approximately 48,490 pounds, the total weight of TN-32.38 when 
placed at the ISFSI will be approximately 233,040 pounds. 

Based on a memorandum from Mr. C. A. Ford to Mr. T. A. Brookmire dated November 16, 
2001 entitled "ESCORP02 Error in Calculated Fuel Rod Pressures - Preliminary Evaluation," 
an administrative fuel rod pressure limit of 771 psia was imposed on fuel assemblies identified 
on ISFSI Fuel Certification, Rev 0, Tl'~-32.38. 

If you have any questions, please contact me. 

r+J-~ 
Jennifer S. Butler 

Attachments: ISFSI Fuel Certification, Rev. 0, TN-32, No. 38 

cc: Mr. T. A. Brookmire - IN/SSW 
Mr. B. H. Wakeman - IN/3SW 
Mr. R. T. Robins - IN/3SW 
Mr. A. H. Nicholson - IN/SSW 
Mr. J. D. Nichols - IN/3SW 
FPA File 5.4.4 -IN/3SW 
Records Management, NP-2884-6 - IN/GW 

Fonn No. 72003A(luly 2000) 
02000 Dominion Rcso\lrces Services, Inc. 



., 
! 

ETE-NAF-2016-0111, Revision 0 Attachment 2 Page 32 of 58 

NORTH ANNA ISFSI FUEL ASSEMBL vnNSERT COMPONENT CERTIFICATION 
REVISION O 

Technical Specifications Limits 
Initial Fuel Enrichment 
Fuel Burnup 
Decay HeatfFuel Assembly & Insert Component 
Time Since Discharge for Fuel 
Fuel Assembly Design 
Fuel Assembly Initial Uranium Content 

Initial 
Fuel Insert Fuel 

Assembly Component Enrichment Fuel Burnup 

ID ID (wto/oU235) (MWD/MTU) 

381' BP561 ··· .. 4~21 44,105./ 

382 - BP780 4.21 44,474· 

387 BP007 4.21 43,967 --

4B4 
, 

8P078 4.21 43,953 

560 -- BP124 421 44,515 -· 

585 ,. BP645 421 44,733 v 

588 BP112 421 44,064 ,-

589 v BP128 421 " 44,894 •.. 

X21 BP206 4.00 44,169 ... 

X23 BP246 4.00 43,786 

X25 BP245 4.00 44,749 •. 

X26 BP485 4.00 43,578 

X27 BP171 4.00 43,481 -

X31 BP457 4.00 44,135 / 

X34 BP144 4.00 43,902 -

X37 BP450 4.00 43,873 -

X3B BP471 4.00 44,276 •. 

X39 BP317 4.00 44,666 v 

X46 , .. BP454 4.00 42,829 .;' 

X47 BP134 4.00 44,419 v 

X48 BP353 4.00 44,887 v 

X52 BP240 4.00 43,627 / 

Y02 BP387 3.99 43,112 •' 

Y07 " BP295 3.99' 43,303 . 

YOB BP492 3.99 43,858 

YID BP294 3.99 42,917 

Y11 BP275 · 3.99 43,160 -

Y12 BP215 3.99 42,542 ,_ 

Y13 BP044 3.99 44,441 ,., 

Y18 BP252 3.99 43,960 

Y25 BP205 3.99 43,091 

Y26 : BP237 3.99 44,171 

TN-32, NUMBER 38 
PAGE 1OF5 

F/A and Insert 
Decay Heat On Required Days 

7/01/03 From Fuel 
(Watts) Discharge 

1,011 . 2,557 

1,011 2,557 

1,011 2,557 

1,011 2,557 

1,011 2,557 

1,011 -2,557 

1,011 2,557 

1,011 . -2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

855 2,557 

866 2,557 

866 2,557 

- 866 2,557 

866 2,557 

866 2,557 

866 2,557 

866 2,557 

B66 2,557 

866 2,557 

866 2,557 

s 4.30 wt "lo U235 
S 45,000 MWD/MTU 
s 1020 Watts 
See TS Figure 2. 1-1 
W 17x17 Std or Vantage 5H 
,::;._ 467.1 kgU/assembly 

Actual Days From 
Fuel Discharge Fuel Assembly 

To7/01/03 Design 

2,fS7 / W 17X17V5H 

2,697 W 17X17V5H 

2,697 W 17X17V5H 

2697 W 17X17V5H 

2,697 ' W 17X17V5H 

2,697 W 17X17V5H 

2,697' W 17X17V5H 

2,697 W 17X17V5H 

3,584 W 17X17Std 

3,584 W 17X1iSld 

3,584 W 17X17Std 

3,584 w 17X17std 

3,584 W 17X17Std 

3,584 W 17X17Std 

3,584 W 17X17 Std 

3,584 W 17X17 Std 

3,584 W 17X17Std 

3,584 W 17X17 Std 

3,584 W 17X17Std 

3,584 W 17X17Std 

3,584 W 17X17Std 

3,584 
,. 

W 17X17Std 

3,584 t' W 17X17V5H 

3,584 ' W 17X17V5H 

3,584 W 17X17V5H 

3,584 W 17X17V5H 

3,584 W 17X17V5H 

3,584 W 17X17V5H 

3,584 W 17X17V5H 

3,584 W 17X17V5H 

3,584 - W 17X17 V5H 

3,584 - W 17X17V5H 

Uranium Content 
(kgU/assembly) 

463.641 

462.958 

464.896 

463.024 

463.715 

463.139 

463.098 

463.328 . 

463.694 

462.747 

462.719 

465.512 

463.928 

465.114 

465.550 

465.362 

465.296 

465.332 . 

463.471 

464.876 

463.928 

462.972 

463.872 

463.935 

462.150 

463.130 

464.030 

462.307 

463.816 

464.680 

462.549 

463.295 

~!~;i!kJlriE~~~~~~}:?~~g~Ji~IIrI:\~Igt~~]~f~~fe~~~~i£t~tg2Jk~tJt~!:]~£i~l~{;~;~~1STI~tX~~~~~~~~~:!:~1~,2:81~~~:~i~~K1frrt%~~{lt¥1~7J~ 
Decay Heat column includes 4 watts for each F/A's insert. 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

TN·32, NUMBER 38 

Other Parameters 
Fuel Rod Internal Pressure 
Gamma Source/Cask 
Neutron Source/Cask 

Insert Component 
Fuel Assembly ID ID 

381 ;' 8P561 

382 8P780 

387 .. - 8P007 

484 8P078 

580 BP124 

585 8P645 

588 BP112 

589 / BP128 

X21 
,,. BP206 

X23 
,. 

BP246 

X25 
.. 

8P245 

X26 
.. 

8P485 

X27 8P171 

X31 .. 8P457 

X34 8P144 

X37 8P450 

X38 .. 8P471 

X39 BP317 

X46 8P454 

X47 BP134 

X48 .- 8P353 

X52 8P240 

Y02 BP387 

Y07 .· BP295 

YOB BP492 

Y10 BP294 

Y11 . BP275 

Y12 BP215 

Y13 BP044 

Y18 -' BP252 .. 

Y25 ' . 8P205 

v2s 
.. 

BP237 

PAGE2 OF5 

Fuel Rod 
Pressure (psia) 

403.0 

403.0 

403.0 

403.0 

403.0 

403.0 

403.0 

403.0 

447.1 

447.1 

447.1 

447.1 

447.1 

447.1 

447.1 

447.1 

447.1 

447.1 

447.1 . 

447.1 

447.1 

447.1 

398.8 .. 
398.8 

398.8 

398.8 

398.8 

398.8 

398.8 

- 398.8 . 

398.8 

398.8 

5. 857psla @ 298 K 

.!!: 1.699E+17 Photons/Sec 

.!!: 1.049E+ 1 O Neutrons/Sec 

Gamma Source On .Neutron Source On 
7/01/03 (P/Sec) 7/01/03 (N/Sec) 

4.B4E+15 .· 2.26Et-08 · 

4.B4E+15 .. 2.26E+-08 

4.B4E+15 2.26Et-08 

4.B4E+15 2.26E+-08 

4.B4E+15 2.26Et-08 

4.84E+15 2.26E+-08 

4.84E+15 2.26E+-08 

4.84E+15 , 2.26E+-08 

3.72E+15 2.28E+-08 , 

3.72E+15 2.28E+-08 

3.72E+15 2.28Et-08 

3.72E+15 228E-t-08 

3.72E+15 2.26E+-08 

3.72E+15 2.28E-t-08 

3.72E+15 2.28E+08 

3.72E+15 2.28E-t-08 
' 

3.72E+15 2.28Et-08 

3.72E+15 2.28Et-08 

3.72E+15 2.28E+-08 

3.72E+15 
,. 

2.28E+08 

3.72E+15 2.28E-t-08 

3.72E+15 2.28E+08 

3.86E+15 , 2.20E+08 . 
3.86E+15 .. 2.20E+-08 

3.86E+15 2.20E+08 

3.86E+15 2.20E+08 

3.86E+15 2.20Et-08 

3.86E+15 2.20E+08 

3.86E+15 2.20E+08 

3.86E+15 2.20Et-08 

3.86E+15 2.20Et-08 

S.86E+15 2.20Et-08 

~~it~~;~:~ ~:~~d~~~t1~t~~~;e~~EK~~~~~lt11r~~i~~~j~~~fti&i.B~~l111i~~t}ZJ-~i~J£fir;;:J~ 

I 
.·:I 
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ETE-NAF-2016-0111, Revision 0 Attachment2 

NORTH ANNA ISFSI FUEL ASSEMBLYflNSERT COMPONENT CERTIFICATION 
REVISIONO 

Technical Specifications Limits 
lime Since Discharge for BPRA 
lime Since Discharge for TPD 
Fuel Assembly and Insert Component Weight 

TN-32, NUMBER 38 
PAGE3 OF 5 

See TS Figure 2.1-2 

See TS Figure 2.1-3 

.:s 1,533 Pounds 

Page 34 of 58 

FIA and Insert Insert Component Required Cooling Time Actual Cooling Time to 
Fuel Assembly ID Insert Component ID Weights (Pounds) Bumup (MWDIMTU) (Days) 07/01/03 (Days) 

3B1 8P561 1,490 20,038 365 1,913 

382 BP780 1,531 24,877 365 842 

387 BP007 1,480 19,249 365 4,143 

484 ___ BP078 __ . 1,511_ ·- 26,462 365 3,830 

580 BP124 1,480 21,228 365 3,830 

585 BP645 1,531 25,171 365 1,388 
588 BP112 1,531 23,972 365 3,830 

589 -· BP128 . 1,521 24,613 365 3,584 

X21 8P206 1,523 --25,512- 365 3,217 

X23 BP246 1,482 21,991 365 3,020 

X25 BP245 1,482 21,930 365 3,020 

X26 8P485 1,523 20,302 365 2,242 

X27 8P171 1,513 22,474 365 3,584 

X31 BP457 1,523 20,792 365 2,242 

X34 BP144 1,533 25,090 365 3,584 

X37 8P450 1,533 I 20,863 365 2,242 

X38 BP471 1,482 . 17,348 365 2,242 

X39 8P317 1,533 24,138 365 2,697 

X46 BP454 1,533 21,099 365 2,242 

X47 BP134 1,523 23,855 365 3,584 

X48 BP353 1,523 ' 22,723 365 2,697 

X52 8P240 1,492 21,056 365 3,217 

Y02 8P387 1,531 23,198 365 2,487 

Y07 8P295 1,531 24,568 365 3,020 

YOB BP492 1,521 20,765 365 2,242 

Y10 8P294 1,531 25,588 365 3,020 

Y11 8P275 1,531 25,552 365 3,020 

Y12 8P215 ~ 1;521 25,937- 365 3,217 

Y13 BP044 1,511 23,735 365 4,143 

Y18 BP252 1,531 25,822 365 3,020 

Y25 BP205 1,521 I 25,338 365 3,217 

Y26 BP237 1,490 20,996 365 3,217 

This is to certify that the North Anna Power Station fuel assemblies and insert components listed for the 
TN-32 storage cask number 38 do not exceed Technical Specifications and other limits. 

~JVJdfu 9fe!03 
(!Prep d Date ' 

13¥ M- q/3)03 
Reviewed Date 

~i6fU.A~ '1/3/o~ R I Droe 

illA~Q. ... ~/3/o3 
Reviewed Date 

~teef.f43 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
CASK LOADING MAP, REVISION 0 

Cell No. 

F/AID 
Insert ID 

Comment 

5 

X31 
BP457 

11 

X27.· 
8P171 

17 

X26' 
BP485 

23 

X25' 
ep245··· 

1 
· Y02 

. BP387 

6· 

X34 
BP144 

12 

X47 
8P134 

18 

"°}(46 

BP454 · 

24 

X39 
· BP317 

29 

X23 ·' 
BP246 · 

Jr+·J.~Jd 
Prep a L 

· fKlf_ ~ 

~-Dcl1in 
~L~ 
App ved 

TN-32, NUMBER 38 
PAGE40FS 

WEST 
2 3 

Y07 Y08 
· BP295 BP492 

7 B 

588 589. 
BP112 ·. 8P128 

13 14 
585 ,. 580 . 

BP645 . BP124 

19 20 

387· 484 
BPOD7 BP078 

25 26 
382' .-301 

BP780. .. -BP561 

30 31 

X21 ·v2s 

BP206 ·'BP237 

EAST 

¢Lo-3 
Date Loaded 

5.tslo3 
Date Checked 

9/3)D3 
Date Checked 

f·~-P.3 
Date 

4 
Y10 

8P294 

9 

. X37 
· BP450 

15 

X48 
BP353 

21 

X52 
BP240 

27 

X38 
· BP471 

32 

Y25 
BP205 

10 

Y11 
. 8P275 

16 

Y12 
8P215 

22 

· Y13 
. BP044 

28 
Y18 

BP252 

BIN - Bottom Nozzl e 
Fl-Face 
GI-Grid 

EV - Envelope Viol atlon 

RC-RodCllps 

BJFS - Bulge Joint Fallure 

Susceptible 

Date 

Date 

Date 



ETE-NAF-2016-0111, Revision 0 Attachment2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

TN-32, NUMBER 38 
PAGES OF5 

References 

Fuel Assembly Initial Enrichment 
Calculation PA-0203, Revision O, March 2003 

Fuel Assembly Burnup 
Calculation PA-0203, Revision 0, March 2003 

Burnable Polson Rod Assembly Burnup 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1275, Revision 0, May 2001 

Fuel Assembly Decay Heat at 07/01/03 
Calculation PA-0203, Revision 0, March 2003 

Burnable Poison Rod Assembly Decay Heat 
Fuef Performance Analysis Manual, Part VI, Chapter C, Revision 2 
Calculation PA-0187, Revision 0, January 2002 

Fuel Assembly Days Since Discharge to 07/01/03 
Calculation PA-0203, Revision 0, March 2003 

Burnable Polson Rod Assembly Days Since Discharge to 07/01/03 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1275, Revision 0, May 2001 

Fuel Rod Pressure 
Calculation PA-0203, Revision O, March 2003 
Criteria: Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 2 

Gamma and Neutron Emission Rates at 07/01/03 
Calculation PA-0203, Revision 0, March 2003 

Fuel Assembly and Insert Component Weight 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 2 

Uranium Content 
Technical Report NE-853, Revision 3, August 1994 
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ETE-NAF-2016-0111, Revision O 

March 4, 2004 

' . ' 

To: Mr. Bobby D. Speckine 
Department: North Anna Operations Support 
Location: North Anna Power Station 

From: Ms. Jennifer S. Butler 
Departme!lt: Nuclear Analysis and Fuel 
Location: Innsbrook Technical Center 3/SW 

Attachment 2 

Memorandum 

TN-32 Cask Number 43 
ISFSI Fuel/Insert Certification and Cask Loading Map 

Page 37 of 58 

Attached are the ISFSI Fuel/Insert Certification, Rev. 0 and the Cask loading Map, Rev. 0 for TN-32 
storage cask number 43. The ISFSI Fuel/Insert Certification certifies that the fuel assemblies and insert 
components scheduled to be stored in TN-32.43 meet North Anna ISFSI Technical Specification limits 
and the TN-32 TSAR limit for fuel rod internal pressure. 

All fuel assemblies to be loadeq into storage cask TN-32.43 have been inspected and verified to possess 
no conditions which will limit the loading of these assemblies into the cask. Additionally, none of the fuel. 
a.ssemblies to be stored in this cask are susceptible to thimble tube sleeve bulge joint failures. ·, b\ · -. ,\ ·, 

Based on an actual cask weight of approximately 184,500 pounds and a combined .fuel and insert . 
component weight of approximately 48,311 pounds, the total weight of TN-32.43_ when placed at the: 
ISFSI will be approximately 232,811 pounds. -:~. -

If you have any questions, please contact me. 

~1-~ 
Jennifer S. Butler 

Attachments: ISFSI Fuel Certification, :Rev. 0, TN-32, No. 43 

cc: Mr. T. A. Brookmire - IN/3SW 
Ms. J. S. Butler - .IN/3SW 
·Mr. J3. H. Wakeman - IN/3SW 
Mr. A. H. Nicholson - :IN/3SW 
Mr. J. D. Nichols - :IN/3SW 

FPA File 5.4.4 - IN/3SW 
.Records Management, NP-2884-6 - IN/GW 



ETE-NAF-2016-0111, Revision 0 Attachment 2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

Technical Specifications Limits 
·Initial Fuel Enrichment 
Fuel Burnup 
:Decay Heat/Fuel Assembly & Insert Component 
Time Since Discharge for Fuel 
Fuel Assembly Design 
Fuel Assembly Initial Uranium Content 

Initial 
Fuel Insert Fuel 

TN-32, NUMBER 43 
PAGE 1OF6 

FIA and Insert 
Decay Heat On Required Days 

.s. 4.30 wt % U235 

.s. 45,000 MWD/MTU 

.s.1020Watts 
·See TS Figure 2.1-1 
W 17x17 Std or Vantage 5H 
.s... 467 .1 kgU/assembly 

Actual Days From 

Page 38 of 58 

Assembly Component Enrichment Fuel Burnup 1/01/04 From Fuel Fuel Discharge Fuel Assembly Uranium Content 
ID ID (wt%U235) (MWD/MTU) (Watts) Discharge To 1/01/04 Design (kgU/assembly) 

W23 BP434 3.80 41,572 765 2.555 4,327 W 17X17Std 464.313 

W41 16P138 4.00 43,367 797 2,555 4,881 W 17X17Std 463.659 

W42 12P166 4.00 43,418 797 2,555 4,881 W 17X17 Std 464.440 

W45 16P149 4.00 44,009 797 2,555 4,881 W 17X17Std 462.532 

W46 12P141 4.00 44.411 797 2,555 4,881 ' W 17X17Std 463.032 

W47 VG16P4 4.00 44,269. 797 2,555 4,881 W 17X17Sld 464.074 

W48 BP037 4.00 43,249 797 2,555 4,881 W 17X17 Sid 465.193 

.W49 .. 12P165 4.00 44,372 797 2,555 4,881 W'17X17 Sid 462.993 

W52 16P117 4:00 43,367 797 2,555 4,881 W 17X17Std 464.188 

W53 ·BP011 4.00 44,057 797 2,55$ 4,881 W 17X17 Sid 462.374 

W54 12P164 4.00 44,585 797 2,555 4,881 W 17X17Std 463.046 
' W55 BP784 4.00 42,460 797 2,555 4,881 W 17X17std 465.588 

W56 BP863 4.00 42,432 797 2,555 4,881 'W 17X17 Std 465.608 

W57 12P156 4.00 42,784 797 2,555 .4,881 W 17X17Std 463.867 

W58 16P115 4.00 44,435 . 797 2,555 4,881 W 17X17 Std 462.875 

W59 16P125 4.00 43,983 797 2,555 4,881 w·17X17Std 463.144 

W60 16P231 4.00. 44,605 797 2,555 4,881 W 17X17Std 465.343 

W61 16P116 4.oo· 43,689 797 2,555 4,881 W 17X17 std 465.692 

W63 16P135 4.00 43,469 797 2,555 4,881 W 17X17Std 463.65P 

X02 BP344 ·3.8o 
... 

44,174 841 ·2,555 4,327 w 17X17Std 462.881 

X03 BP093 3.80 44,523 841 2,555 4,327 W 17X17Sld 463.183 

X06 BP4o6 
- - 3.86- · 43,3n 841 

.. 
2,555 4,327 W 17X17Std 463.825 

X07 BP031 3.80 44,102 ' - 841 ·2,555 4,327 W 17X17Std 462.731 

X08 BP327 3.80 44,624 841 2,555 - 4,327 W 17X17Std 462.604 

X11 BP068 3.80 44,143 841 2,555 4,327 W 17X17 Std 463.331 

X13 BP174 3.80 43,945 . 841 2,555 4,327 W 17X17 Std 463.459 

X41 BP050 4.01 42,61~ 835 2,555 4,327 . W 17X17Std ·463.554 

X42 BP424 4.01 42,845 835 2,555 4,327 W.17X17 Std 465.219 

X43 BP058 4.01 42,206 835 2,555 4,:327 W 17X17Std 464.939 

X45 BP219 4.01 42,630 835 2,555 4,327 W 17X17Std 465.345 

X50 BP048 4.01 43,261 835 2,555 4,327 W 17X17Std 463.345 

X51 BP066 4.01 42,764 835 2,555 4,327 W 17X17Std 463.460 
-

Decay Heat column includes 33 watts for each F/A's insert. 



ETE-NAF-2016-01 11, Revision 0 Attachment 2 

-. 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

TN-32, NUMBER 43 

Other Parameters 
.Fuel Rod Internal Pressure 

Gamma Source/Cask 

Neutron Source/Cask 

Insert Component 
Fuel Assembly ID ID 

W23 BP434 

W 41 16P1 3B 

W 42 12P166 

W 45 16P1 49 

W46 12P141 

W47 VG16P4 

W 48 BP037 

W49 12P165 

W52 16P117 

W 53 BP011 

W 54 12P164 

W55 BP784 

W 56 BPB63 

W57 12P156 

W 58 16P11 5. 

W59 16P125 

WOO 16P231 

W61 16P116 

W 63 16P135 

XD2 .BP344 

XD3 BP093 

X06 BP406 

X07 BP031 

XOB BP327 

X11 'BP068 

X13 BP174 

X41 BP050 

X42 BP424 

X43 BP058 

X45 BP219 

X50 BP048 

X51 BP066 

PAGE 2 OF 6 

Fuel Rod 

Pressure (psla) 

413.7 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

409.0 

409.0 

409.0 

409.0 

409.0 

409.0 

409.0 

384.2 

384.2 " 

384.2 

384.2 

384.2 

384.2 

s 857psia @ 298 K 

~ 1.699E+ 17 Photons/Sec 

s 1.049E+ 10 Neutrons/Sec 

Gamma Source On Neutron Source On . 

1/01/04 (P/Sec) 1/01 /04 (N/Sec) 

3.10E+15 1.7BE+OB 

3.22E+15 1.96E+OB 

3.22E+15 1.96E+OB 

3.22E+15 1.96E+OB 

3.22E+15 1.96E+08 

3.22E+15 1.96E+OB 

3.22E+15 1.96E+OB 

3.22E+15 1.96E+OB 

3.22E+15 1.96E+OB 

3.22E+15 1.96E+OB 

3.22E+15 1.96E+OB 

3.22E+15 1.96E+08 

3.22E+15 1.96E+08 

3.22E+15 l.96E+OB 

3.22E+15 1.96E+08 

3.22E+15 1.96E+08 

3.22E+15 1.96E+08 

3.22E+15 1.96E+OB 

3.22E+1 5 1.96E+08 

3.45E+15 2.31 E+OB 

3.45E+15 2.31E+OB 

3.45E+15 2.31E+08 

3.45E+15 2.31E+OB 

3.45E+15 2.31E+OB 

3.45E+15 2.31 E+OB 

3.45E+15 2.31 E+OB 

3.46E+15 2.07E+OB 

3.46E+15 2.07E+OB 

3.46E+15 2.07E+OB 

3.46E+15 2:07E+OB 

3.46E+15 2.07E+OB 

3.46E+15 2.07E+08 

~-~~~--~ -:;~~~=--!:=~~-=~::..-~:-~~--:-r-:;_-,_~;-~i;j~::-~"= .. ~~-:z~r~fu_·~rT~\~i ... z;: ~:~~~~~f:~~~~:~~ 
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ETE-NAF-2016-0111, Revision 0 Attachment2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

Technical Specifications Limits 
Time Since Discharge for BPRA 
Time Since Discharge for TPD 
Fuel Assembly and Insert Component Weight 

TN-32, NUMBER 43 
PAGE3 OF6 

See TS Figure 2.1-2 · 

See TS Figure 2.1-3 
s 1,533 Pounds 

Page 40 of 58 

F/A and Insert Insert Component Required Cooling Time Actual Cooling Time to 
Fuel Assembly JD Insert Component ID Weights (Pounds) Burnup (MW.D/MTU) (Days) 01/01/04 (Days) 

W23 BP434 1,492 19,370 365 

W41 16P138 1,505 22,814 365 

W42 12P166 1,498 23,848 365 

W45 16P149 1,505 21,799 365 

W46 12P141 1,498 24,465 365 

W47 VG16P4 1,505 16,793 365 

W48 BP037 1,513 23,715 365 

W49 12P165 1,498 24,091 365 

W52 16P117 1,505 21,139 365 

W53 BP011 1,492 19,804 365 

W54 12P164 1,498 25,035 365' 

w55 BP784 1,533 26,295 365 

W56 BP863 1,492 19,805 365 

W57 12P156 1,498 25,416 365' 

· W58 16P115 1,505 22,745 365; 

W59 16P125 1,505 22,741 365' 

W.60 16P231 1,505 25,833 365 

Ws1 16P116 1,505 22,793 . 365' 

W63 16P135 1,505 22,877 365 

X02 BP344 1,533 25,119 365 

X03 BP093 1,523 26,718 365 

X06 BP406 1,482 18,785 365 

X07 BP031 1,513 25,122 365 

X08 BP327 1,533 24,746 365 

X11 BP068 1,523 26,388 365 

X13 BP174 .. 1,51'3 22,835 365 

X41 BP050 1,523 24,751 365 

X42 BP424 1,523 22,485 365 

X43 BP058 1,523 24,376 365 

X45 BP219 1,523 24,871 365 

xso BP048 1,523 24,282 365 

X51 BP066 1,523 27,522 365 

This is to certify that the North Anna Power Station fuel assemblies and insert components hsted for the 
TN-32 storage cask numbe.r 43 do not exceed Technical Specifications and other limits. 

2,671 

5,974 

4,737 

5,974 

4,737 

7,970 

4,327 

4,737 

5,974 

4,327 

4,737 

1,026 

844 

4,737 

5,974 

5,974 

4,73i 

5,974 

5,974 

2,881 

4,014 

2,671 

. 4,327 

2,881 

4,014 

3,768 

4,327 

2,671 

4,327 

3,401 

4,327 

4,014 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
CASK LOADING MAP, REVISION 0 

Cell No. 

5 

11 

17 

23 

F/AID 
Insert ID 

Comment 

W59 
16P125 

wss 
16P115 

W57 
12P156 

W56 

BP863 

1 

W23 

BP434 

.6 

W60 
16P231 

12 
X06 

BP406 

18 

X03 
BP093 

24 
X02 

BP344 

29 
W55 

BP784 

~Jtfdiu, 
1311-2L 
Reviewed.. n 
~n 111~'!<01.b 
n~/Jkl~ 

Approved .r:tn... 
T, II. Brook.mire 

TN-32, NUMBER 43 
PAGE40F6 

WEST 
2 3 

W41 W42 

16P138 12P166 

7 B 

X07 xos 
BP031 BP327 

13 14 
X50 X51 

BP048 BP066 

19 20 

X45 X43 
BP219 BP058 

25 26 

X41 X13 
BP050 BP174 

30 31 
W54 W53 

12P164 BP011 

EAST 

-Date Loaded 

-di ID t.J 
Date · Checked 

Mh4· 
Date Checked 

3/tfa't 
Date 

4 

W45 

16P149 

9 

W61 
16P116 

.. 
15 

X11 

BP068 

21 

X42 
BP424 

27 

W63 
16P135 

32 

W52 
16P117 

10 
W46 

12P141 

16 

W47 
VG16P4 

22 

W48 
BP037 

28 

W49 
12P165 

BIN - Bottom Nozzl e 
Fl-Face 

GI-Grid 

EV - Envelope Viol a ti on 

.RC - Rod Clips 

BJFS • Bulge Joint Failure 

Susceptible 

Date 

Date 

Date 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

TN-32, NUMBER 43 
PAGE50F6 

References 

Fuel Assembly Initial Enrichment 
Calculation PA-0203, Revision 0, March 2003 
Calculation PA-0213, Revision 0, January 2004 

Fuel Assembly Burnup 
Calculation PA-0203, Revision o, March 2003 
Calculation PA-0213, Revision 0, January 2004 

.Burnable Polson Rod Assembly Burnup 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1275, Revision 0, May 2001 

·Fuel Assembly Decay Heat at 01101/04 
Calculation PA-0203, Revision O, March 2003 
Calculation PA-0213, Revision 0, January 2004 

Burnable Poison Rod Assembly Decay Heat 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 4 
Calculation PA-0187, Revision 0, January 2002 

Fuel Assembly Days Since Discharge to 01/01/04 
Calculation PA-0203, Revision 0, M,arch 2003 
Calculation PA-0213, Revision 0, January 2004 

Burnable Polson Rod Assembly Days Since Discharge to 07/01/03 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1275, Revision 0, May 2001 

Fuel Rod Pressure 
Calculation PA-0203, Revision 0, March 2003 
Calculation PA-021q, Revision 0, January 2004 
Criteria: Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 4 

Gamma and Neutron Emission Rates at 01/01/04 
Calculation PA-0203, Revision 0, March 2003 
Calculation PA-0213, Revision 0, January 2004 

Fuel Assembly and Insert Component Weight 
Fuel Performance Analysis Manual; Part VI, Chapter C, Revision 4 

Page 42 of 58 



... j 

ETE-NAF-2016-0111, Revision 0 Attachment 2 

NORTH ANNA iSFSi FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISIONO 

TN-32, NUMBER 43 
PAGE60F6 

Uranium Content 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000097, Correction o 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000096, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000095, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000101, Correction O 
.OOE/N RC Form 7 41, YLM-XJW, Transaction Number 000102, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number000103, Correction O 
DOE/NRC Form 741 ~ YLM-XJW, Transaction Number 000104, Correction o 
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·~. 
(iii~ Dominion~ Memorandum 
June 15, 2004 

TQ: Mr. Bobby D. Speckine 
Department: North Anna Operations Support 
Location: North Anna Power Station 

From: Ms. Jennifer S. Butler 
Department: Nuclear Analysis and Fuel 
Location: Innsbrook Technical Center 3/SW 

TN-32 Cask Number 45 · 
ISFSI Fuel/Insert Certification and Cask Loading Map 

Attached are the ISFSI Fuel/Insert Certification, Rev. 0 and the Cask Loading Map, Rev. 0 for TN-32 
storage cask number 45. The ISFSI Fuel/Insert. Certification certifies that the fuel assemblies and insert 
components scheduled to be stored in TN-32.45 meet North Anna ISFSI Technical Specification limits 
and the TN-32 TSAR limit for fuel rod internal pressure. 

All fuel assemblies to be loaded into storage cask TN-32.45 have been inspected and verified to possess 
no conditions which will limit the loading of these assemblies into tl:le cask. Additionally, none of the fuel 
assemblies to be stored in this cask are susceptible to thimble tube sleeve bulge joint failures. 

Based on an actual cask weight of approximately 184,550 pounds and a combined fuel and insert 
component weight of approximately 48,455 pounds, the total weight of TN-32.45 when placed at the 
ISFSI will be approximately 233,005 pounds. 

If you ·have any questions, please contact me. 

Jennifer S. Butler 

Attachments: ISFSI Fuel Certification, Rev. 0, TN-32, No. 45 

cc: Mr. T. A. Brookmire - IN/3SW 
Mr. B. H. Wakeman - IN/3SW 
Mr. R. T. Robins - IN/3SW 
Mr. A. H. Nicholson - IN/3SW 
Mr. J. D. Nichols.- IN/3SW 

FPA File 5.4.4- IN/3SW 
Records Management, NP-2884-6 - IN/GW 



ETE-NAF-2016-0111 , Revision 0 Attachment 2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

Technical Specifications Limits 
Initial Fuel Enrichment 

Fuel Burnup 
Decay Heat/Fuel Assembly & Insert Component 
Time Since Discharge for Fuel 
Fuel Assembly Design 

Fuel Assembly Initial Uranium Content 

lnltlal 
Fuel Insert Fuel 

Assembly Component Enrichment Fuel Burnup 
ID ID (wt%U2ls) (MWDIMTU) 

4A2. 6P652 4.20 44,269 

4A5• . 6P720 4.20 43,033 

4A9' 6P732 4.20 43,308 

5A2' 6P754 4.20 43,285 

5A3' 6P654 4.20 43,656 

5A9• 6P657 4.20 _44,370 

6Ar 6P706 4.20 43,686 

061 ' 6P749 4.00 39,639 

064' BP751 4.00 38,773 

069• 6P752 · 4_00 39,908 

16r 6P573 . 4 .. 00 39,960 

268' 6P164 4.21 44,647 

463' 6P699 4.21 44,223 

W03 12P162 .3.80. 43,671 

W08 12P139 .3.80 43,517 

W10 16P159 3.80 44,520 

W12 12P135 3.80 44,205 

W20 BP700 3.80 44,359 

W24 16P64 3.80 44,317 . 

W28 12P163 3.80 43,606 

W11 6P423 3.80 41,437 

W16 6P790 3.80 42,338 

W18 BP052 3.80 41 ,282 

W29 16P22.6 4.00 43,464 

W30 16P84 4.00 43,214 

W32 16P112 4.00 43,12·1 

W33 12P137 .4.00 42,200 

W35 6P102 4.00 43,141 

W36 16P121 4.00 43,770 

w37 6P250 4.00 43,170 

W39 BP698 4.00 44,450 

W40 6P798 4.00 43,419 

TN·32, NUMBER 45 
PAGE 1OF6 

F/A and Insert 
Decay Heat On Required Days 

1/01/04 From Fuel 
(Watts) Discharge 

915 2,555 

915 2,555 

915 2,555 

915 2,555 

915 2,555 

915 2,555 

915 2,555 

836 2,555 

836 2,555 

836 2,555 

. 836 2,555 

974 2,555 

974 2,555 

771 2,555 

771 2,555 

771 2,555 

771 2,555 

771 2,555 

771 2,555 

771 2,555 

736 2,555 

736 2,555 

736 2,555 

768 2,555 

768 2,555 

768 2,555 

768 2,555 

768 2,555 

768 2,555 

768 2,555 

768 2,555 

768 2,555 

.s 4.30 wt % U235 

.s 45,000 MWD/MTU 

.s 1020 Watts 
See TS Figure 2.1-1 
W 17x17 Std or Vantage 5H 

· :5.. 467 .1 kgU/assembly 

Actual Days From 
Fuel Discharge Fuel Assembly 

To 1/01/04 Design 

2,578 W 17x17V5H · 

2,578 W 17x17V5H 

2,578 W 17x17V5H 

2,578 W 17x17V5H 

2,578 W 17x17V5H 

2,578 W 17x17V5H 

2,578 W 17x17V5H 

2,578 W 17x17V5H 

2,578 W 17x17V5H 

.2,578 W 17x17V5H 

2,578 W 17x17V5H 

2,578 W 17x17V5H 

2,578 W 17x17V5H 

4,881 W 17x17Std 

4,881 W 17x17Std 

4,881 W 17x17 Std 

4,881 W 17x17Std 

4,881 W 17x17Std 

4,881 W 17x17Std 

4,881 W 17x17 Std · 

4,327 W 17x17 .Std 

4,327 W 17x17Std 

4,327 .. W 17x17 Std 

4,881 W 17x17 Std 

4,881 W 17x17 Std 

4,881 W 17x17 Std 

4,881 W 17x17 Std 

4,881 W 17x17 Std 

4,881 W 17x17 Std 

4,881 W 17x17 Std 

4,881 W 17x17 Std 

4,881 W 17x17 Std 

Page 45 of 58 

Uranium Content 
(kgU/assembly) 

463.420 

464.679 

463.723 

463.592 

462.482 

464.064 

462.401 

. 464.133 

464.380 

464.364 

462.430 

463.566 

464.293 

465.468 

465.810 

465.779 

465.923 

465.038 

464.711 

465.584 . 

465.987 

464.717 

463.900 

465.247 

465.205 

463.792 

464.858 

464.534 

465.896 

464.948 

465.889 

463.395 

5!~~:1~,~f f~i] [j~~-~~ ~-; ~j !~~~~~~~;~~ ~i:::~~[~;i;~~~~-=-::4~~~~ .~-;.:.:~~~~:.{~~-~·~;~:;~~ ~~ j~~~;4i~~~ ~~:; .-~-~-g:li ~~ -~~--.-;~~~ 
Decay Heat column includes 4 watts for each F/A's insert. 
*The F/A and Insert Decay Heat and Actual Days from Fuel Discharge were calculated on 6/1/04 instead of 1/1/04. 



ETE-NAF-2016-0111 , Revision 0 Attachment 2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

TN-32, NUMBER 45 

Other Parameters 
Fuel Rod Internal Pressure 

Gamma Source/Cask 

Neutron Source/Cask 

Insert Component 
Fuel Assembly ID ID 

4A2' BP652 . 

4A5' BP720 

4A9' BP732 

5A2' BP754 

5A3' BP654 

5A9' BPsS7 

SA?" BP706 

oa1· sP749 

064' BP751 

069' BP752 

167" BP573 

268' BP164 

493• BP699 

W03 12P162 

wos 12P139 

W10 16P159 

W12 12P135 

W20 BP700 

W24 16P64 

W28 12P163 

W 11 BP423 

W16 BP790 

W18 BP052 

W29 16P226 

W30 . 16P84 

W32 16P112 

W33 12P137 

W35 BP102 

W36 16P121 

W37 BP250 

W39 BP698 

W40 BP798 

-~~~~llMt• lill*"b M • ~ ~ ~ >. • • ' - > 

PAGE20F6 

Fuel Rod 
Pressure (psia) 

401.7 

401 .7 

401 .7 

401.7 

401 .7 

401 .7 

401 .7 

402.6 

402.6 

402.6 

402.6 

406.2 

406.2 

379.5 

379.5 . 

379.5 

379.5 

379.5 

379.5 

379.5 

413.7 

"'"·' 
413.7 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

383.9 

" ~ •,«' 
~ ''· " ~· ' 

~~ % 

~ 857psia@ 298 K 

~ 1.699E+ 17 Photons/Sec 

~ 1.049E+ 10 Neutrons/Sec 

Gamma Source On Neutron Source On 
1/01/04 (P/Sec) 1/01/04 (N/Sec) 

4.18E+15 2.07E+08 

4.18E+15 2.07E+08 

4.18E+15 2.07E+OB 

4.18E+15 . 2.07E+OS 

4.18E+15 2.07E+OB 

4.18E+15 2.07E+08 

4.18E+15 2.07E+08 

3.97E+15 1.49E+08 

3.97E+15 1.49E+08 

3.97E+15 1.49E+08 

3.97E+15 1.49E+08 

4.60E+15 2.17E+08 

4.60E+15 2.17E+08 

3.20E+15 2.15E+08 

3.20E+15 2.15E+08 

3.20E+15 2.15E+08 

3.20E+15 2.15E+08 

3.20E+15 2.15E+08 

3.20E+15 . 2.15E+0.8 

3.20E+15 2.15E+08 

3.10E+15 · · 1.78E+08 · 

" · •vL+Jo l./v~~v 

3.10E+15 1.78E+08 

3.22E+15 1.96E+08 

3.22E+15 1.96E+08 

3.22E+15 1.96E+08 

3.22E+15 1.96E+08 

3.22E+15 1.96E+08 

3.22E+15 1.96E+08 . 

3.22E+15 ·- 1.96E+08 

3.22E+15 1.96E+08 

3.22E+15 1.96E+08 

:·· ,, 
· . .... =:<'"''"~'.' ~ ·'&>:.<.~~,K-' 

•The gamma and neutron source were calculated on 6/1/04 instead of 1/1/04. 
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ETE-NAF-2016-0111, Revision 0 Attachment2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISIONO 

Technlcal Specifications Limits 
Time Since Discharge for BPRA 
Time Since Discharge for TPD 
Fuel Assembly and Insert Component Weight 

TN·32, NUMBER 45 
PAGE30F6 

See TS Figure 2.1 ·2 
See TS Figure 2.1-3 
.s 1,533 Pounds 

Page 47 of 58 

FIA and Insert Insert Component Required Cooling Time Actual Coollng Time to 
Fuel Assembly ID Insert Component ID Weights (Pounds) Burnup (MWD/MTU) (Days) 01/01/04 (Days) 

4A2 
,. 

BP652 1,531 25,696 365 

4A5 BP720 1,531 26,972 365 

4A9 BP732 1,531 25,422 365 

5A2 BP754 1,531 25,475 365 

5A3 BP654 1,531 25,488 365 

5A9 . BP657. 1;531 25,713 365 

6A7 BP706 1,531 . 26,826 365 

OB1 BP749 .1.531 24,622 365 

OB4 BP751 1,531 25,111 365 

OB9 BP752 1,531 25,254 365 

1B7 BP573. 1,521. 20,970 365 

2B8 BP164 1,480 19,618 365 
... 

483 BPS99 · 1,501 
.. 

23,285 365 

woo 12P162 1,498 24,490 365 

woe 12P~39 1,498 24,473 365 

W10 16P159 1,505 21,229 .365 

W12 12P135 1,498 24,120 365 

W20_ BP700 1,503 23,119 365 

W24 16P64 1,505 16,170 365 

W28 12P163 1,498 24,948 365 

w11. BP423' 1,523 21,843 365 

W16 BP790 1,482 20,029 365 

W18 BP052 1,523 24,229 365 

W29 16P226 1,505 24,083 365 

W30 16P84 1,505 19,298 365 

W32 16P112 1,505 21,957 365 

W33 12P137 1,498 25,403 365 

W35 BP102 1,523 26,307 365 

W36 16P121 1,505 22,793 365 

W37. BP250 1,533 25,212 365 

W39 BP698 1,503 23,352 365 

W40. BP798 1,533 26,999 365 

This 1s to certify that the North Anna Power Station fuel assemblies and insert components listed for the 
TN-32 storage cask number 45 do not exceed Technical Specifications and other limits. 

~~DD1~~~ ~3/o'f 
~u.Jl ~6dctf . . 
Reviewed Date 

'44 J~.,['fl/o'I 
~ Z-L;.., 6-9-()i' 
Revi · Date 

-;,;;; 4!$~ ~ -/J/-oef 
Approv'ElCI Date 

1,572 

1,390 

1,390 

1,390 

1,572 

1,572 

1,390 

1,390 

1,390 

1,390 

1,936 

3,768 

1,390 

4,737 

4,737 

5,423 

4,737 

1,390 

6,632 

4,737 

2,671 

1,026 

4,327 

4,881 

6,524 

5,974 

4,737 

4,014 

5,974 

3,204 

1,390 

1,026 
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NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
CASK LOADING MAP, REVISION 0 

Cell No. 

5 

11 

F/AID 
Insert ID 

Comment 

W20 
BP700 

W36 
16P121 

1 

W11 
BP423 

6 

W37 
BP250 

12 

5A9 
BP657 

18 17 
'' 

W30 5A3 
16P84 BP654 

23 24 

W03 081 
12P162 BP749 

29 

- W12 
12P135 

;utd>fhdiu 
reps 

~u,.,: 
Re-;. 12b Qj)jj>llic: 
-;;;;_~~ 
Approved 

TN-32, NUMBER 45 
PAGE4 OF6 

WEST 
2 3 

W24 W32 
16P64. 16P112 . 

7 8 

4A2 4A-5 
BP652 BP720 

13 14 

6A7 1B7 
BP706 BP573 

19 20 
4B3 280 

BP699 BP164 

25. 26 

W40 5A2 
BP798 BP754 

30 31 

was W29 
BP102 16P226 

EAST 

p 
e Loaded 

6-'i- ~'/ 

~ 
Checked 

e Checked 

6-/~ 
Date 

4 

woo 
12P139 

9 

084 
~if751 

. 15 

W39 
BP698 

21 

4A9 
BP732 

'O 

089 
BP752 

32 

W18 
BP052 

10 .. 
W16 

B'P790 

16 

W28 
1f.P163 

•' 

22 

waa 
12P137 

'.I 

28 

W1'0 
16P159 

B/N • Bottom·Nozzl e 

Ff· Face 

Gt ·Grid 

EV • Envelope Viol atlon 

RC·RodCllps 

BJFS • Bulge Joint Failure 

Susceptible 

Date 

Date 

Date 



ETE-NAF-2016-0111, Revision 0 Attachment2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISIONO 

TN-32, NUMBER 45 
PAGE50F6 

References 

Fuel Assembly Initial Enrichment 
Calculation PA-0213, Revision 0, January 2004 

Fuel Assembly Burnup 
Calculation P{\-0213, Revision 0, January 2004 

Burnable Polson Rod Assembly Burnup 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1379, Revision 0, July 2003 
Technical Report NE-1100, Revision 0, November 1996 
Technical Report NE-1272, Revision 0, May 2001 
Technical ReportNE-876, Revision 0, May 1992 · 

Fuel Assembly Decay Heat 
Calculation PA-0213, Revision 0, January 2004 

Burnable Polson Rod Assembly Decay Heat 
· Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 4 

Calculation PA-0187, Revision 0, January 2002 

Fuel Assembly Days Since Discharge 
Calculation PA-0213, Revision 0, January 2004 

Burnable Polson Rod Assembly Days Since Discharge 
Technical Report NE-853, Revision 3, August 1994 
Technical Report NE-1379, Revision 0, July 2003 
Technical Report NE-1100, Revision 0, November 1996 
Technical Report NE-1272, Revision 0, May 2001 
Technical Report NE-876, Revision 0, May 1992 

Fuel Rod Pressure 
Calculation PA-0213, Revision 0, January 2004 
Criteria: Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 4 

Gamma and Neutron Emission Rates 
Calculation PA-0213, Revision 0, January 2004 

Fuel Assembly and Insert Component Weight 
Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 4 

... 1 
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ETE-NAF-2016-0111, Revision 0 Attachment 2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISIONO 

TN·32, NUMBER 45 
PAGE60F6 

Uranium Content 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000120, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000121, Correction 0 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000125, Correction o 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000132, Correction 0 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000133, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000134, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000135, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000094, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000093, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000099, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000098, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000097, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000096, Correction O 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000095, Correction O 

l 
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ETE-NAF-201.6-0111, Revision O 

August 16, 2006 

To: Mr. Bobby D. Speckine . 
Department: North Anna Operations Support 
Location: North Anna Power Station 

-From: Mr. J. D. Nichols 
Department: Nuclear Analysi.s and Fuel 
Location: Innsbrook Technical Center 3/SW 

Attachment2 

Memorandum 

TN-32 Cask Number 49 
· ISFSI Fuel/Insert Certific·ation and Cask Loading Map 

Page 51 of 58 

Attached are the ISFSI Fuel/Insert Certification, Rev; 0 and the Cask Loading Map, Rev. o for TN-32 
storage cask number 49. The ISFSI Fuel/Insert Certification certifies that 'the fuel assemblies and insert 
components sqneduled to be stored in TN-32.49. meet North Anna ISFSI Technical Specification limits 
and the TN-32 TSAR limit for fuel rod internal pressure. 

All fuel assemblies to be loaded into storage cask TN-32.49 have been inspected and verified to possess 
.no conditions which will limit the loading of these assemblies into the cask. Fuel assembly J57 has slight 
envelope violation on face 1, grid 7. Minimize interaction with face 1 during movement. Fuel assembly 
2DO has a raised· spring clamp gap on faces 3 & 4. Be aware of this condition during handling. 
None of the fuel assemblies to be·stored in this cask are susceptible to thimble tube sleeve.bulge joint 
failures. 

In a recently Issued Interim Staff Guidance (ISG-22), the NRC has expressed a ccincern that exposure of 
fuel pellets to an oxidizing atmosphere sych as air m~y lead to swelling of the pellet and possible rupture 
of th_e fuel cladding. To prevent the possibility of this occurring, the NRC proposes the following 
solutions. 
· "1. Demonstrate that active fuel region is not exposed to air during blowdown, or 

2. If ac~ive fuel region is exposed to air: 
a) Demonstrate that fuel has· no -hairline cracks or pinholes using reactor records, or 
b)· Perform analysis showing that the temperature and duration of fuel exposure to air does.not 

exceed threshold for significant oxidation. 
. . 

. Nuclear Analysis and Fuel has examined the coolant activity and fuel examination records for the 
discharge cycles of the fuel assemblies being loaded in TN~32.49. These records show that the 
assemblies being loaded into this cask are free from fuel defects that would aUow the fuel pellets to come 
into contact _with an oxidizing atmosphere ahd undergo the changes described in ISG-22. 
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Memorandum 

Bas~d on an actual cask weight of approximately 184,300* pounds and a combined fuel and insert 
component weight of approximately 48,428 pounds, the total weight of TN-32.49 when placed at the 
ISFSI will be approximately 232,728 pounds. This meets the requirement of the North Anna ISFSI Safety 
Analysis Report, Section 4.2.1.4 for a minimum cask weight of 230,000 pounds. 

If YOIJ have any questions, please contact me. 

~/ti?· {Ytc+1~ 
Attachments: ISFSI Fuel Certification, Rev. 0, TN-32, No. 49 

cc: Mr. T. A. Brookmire - IN/3SW 
Mr. A. L. Black - IN/3SW 
Mr. A. H. Nicholson - IN/3SW 
Mr. B. H. Wakeman - IN/3SW 
Mr. R. T. Robins- IN/3SW 

*Based on TN32.49 Final Document Package 

FPA 'File 5.4.4 - IN/3SW 
. Records Management, NP-2884-6 - IN/GW 



ETE-NAF-201 6-01 11, Revision 0 Attachment 2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISION 0 

Technical Specifications Limits 

Initial Fuel Enrichment 

Fuel Bumup 

Decay Heat/Fuel Assembly & Insert Component 

Time Since Discharge for Fuel 

Fuel Assembly Design 

Fuel Assembly Initial Uranium Content 

Initial 
Fuel Insert Fuel 

Assembfy Component Enrichment Fuel Burnup 

ID ID (wt% U235) (MWD/MTU) 

J24 BP565 3.79 41,341 

J49 BP026 3.98 43,778 

J50 BP016 3.98 43,831 

J53 BP135 3.98 43,734 

J54 BP326 3.98 44,041 

J55 BP098 4.01 37,205 

J56 BP018 4.00 43,796 

J57 Bp110 4.00 43,933 

3A6 BP160 4.19 43,787 

OC1 BP507 3.99 44,374 

OC3 BP501 3.99 43,777 

OC6 BP556 4.00 44,760 

OC8 6 P476 4.00 43,848 

1C1 BP447 4.02 43,910 

1C4 BP791 4.01 44,214 

1C5 6P487 4.02 44,303 

1C7 6 P495 4.00 44,571 

2CO BP703 4.02 43,234 

2C1 BP466 4.01 44,144 

2C7 BP899 4.03 43,783 

2C8 BP504 4.01 44,216 

105 BP630 4.00 42,912 

108 BP578 4.01 42,353 

109 BP672 4.00 43,493 

200 BP1090 4.02 42,772 

4N7 BP1007 4.21 44,591 

4N8 BP750 4.21 44,277 

4N9 BP1085 4.21 44,288 

5N2 BP585 4.21 43,557 

SNS BP512 421 41 ,443 

5N7 BP511 4:20. 41 ,096 

5N9 BP608 4.21 44,422 
- ~. 

TN-32, NUMBER 49 
PAGE 1 OF6 

FIA and Insert 
Decay Heat On Required Days 

1/01/06 From Fuel 
(Watts) Discharge 

872 2,555 

734 2,555 

734 2,555 

734 2,555 

734 2,555 

734 2,555 

734 2,555 

734 2,555 

845 2,555 

939. 2,555 

939 2,555 . 

939 2,555 

939 2,555 

939 2,555 

939 2,555 

939 . 2,555 

939 2,555 

939 2,555 

~9 2,555 

939 2,555 

939 . 2,555 

999 2,555 

999 2,555 

999 2,555 

999 2,555 

975 2,555 

975 2,555 

975 2,555 

975 2,555 

975 2,555 

975 2,555 

975 2,555 

~ -- - -
Decay Heat column incl udes 4 watts for each F/A 's insert. 

~ 4.30 wt % U235 

~ 45,000 MWD/MTU 

~ 1020 Watts 

See TS Figu re 2.1-1 
'fj_ 17x1 7 Std or Vantage 5H 
~ 467.1 kgU/assembly 

Actual Days From 
Fuel Discharge Fuel Assembly 

To 1/01/06 Design 

2,667 W 17X17 STD 

5,468 W 17X17 STD 

5,468 W 17X17STD 

5,468 W 17X17 STD 

5,468 W 17X17 STD 

5,468 W 17X17 STD 

5,468 W 17X17 STD 

5,468 W 17X17 STD 

' 3,157 W 17X17 V5H 

3,157 W 17X17V5H 

3,157 W 17X1.7 V5H 

3,157 W 17X17 V5H 

3,157 ·w 17XJ7V5H 

3,157 W 17X17V5H 

3,157 W 17X17 V5H 

3,157 W 17X17 V5H 

3,157 W 17X17 V5H 

3, 1.57 W 17X17 V5H 

3,157 ·W 17X17 VSH 

3,157 W 17X17VSH 

3,157 W 17X17V5H 

2,667 W 17X17V5H 

2,667 W 17X17V5H 

. 2,667 W 17X17 V5H 

2,667 W 17X17 V5H 

2,828 W 17X17V5H 

2,828 W 17X17V5H 

2,828 W 17X17V5H 

2,828 W 17X17 V5H 

2,828 W 17X17 V5H 

2,828 W 17X17V5H 

2,828 W 17X17V5H 

----
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Uranium Content 
(kgU/assembly) 

464.406 

463.024 

463.572 

464.169 

463.031 

464285 

464.562 

466.158 

463.300 

463.186 

462.490 

462.051 

462.164 

463.998 

463.020 

464.031 

462.506 

464.482 

463.030 

464.962 

463.347 

461.837 

463.205 

462.978 

462.741 

452·,019 

462.587 

462.944 

463.624 

462.747 

464.068 

462.761 

-= 



ETE-NAF-2016-0111 , Revision 0 Attachment 2 

NORTH ANNA ISFSI FUEL ASSEMBL Y/JNSERT COMPONENT CERTIFICATION 
REVISION 0 

TN-32, NUMBER 49 

Other Parameters 

Fuel Rod Internal Pressure 

Gamma Source/Cask 

Neutron Source/Cask 

Fuel Assembly ID 

J24 

J49 

J50 

JS3 

J54 

J55 

J56 

J57 

3A6 

OC1 

OC3 
oce 
OCB 

1C1 

1C4 

1C5 

1C7 

2CO 

2C1 

2C7 

2CB 

105 

108 

109 

200 

4N7 

4N8 

4N9 

5N2 

SNS 

5N7 

5N9 

Insert Component 
ID 

BP565 

BP026 

BP016 

BP135 

BP326 

BP098 

BP01B 

BP110 

BP160 

BP507 

BP501 

BP556 

BP476 

BP447 

BP791 

BP487 

BP495 

BP703 

BP466 

BP899 

BP504 

BP630 

BP578 

BP672 

BP1090 

BP1007 

BP7SO 

BP1085 

BP585 

BP512 

BP511 

BP608 

PAGE 2 OF6 

Fuel Rod 
Pressure (psla) 

383.7 

38S.3 

385.3 

385.3 

385.3 

385.3 

385.3 

385.3 

401 .7 

373.2 

373.2 

373.2 

373.2 

373.2 

3732 

373.2 

373.2 

373.2 

373.2 

' 373.2 

373.2 

372.0 

372.0 

372.0 

372.0 

373.6 

373.6 

373.6 

373.6 

373,6 

373.6 

373.6 

.$. 857psia @ 298 K 

.$. 1.699E+ 17 Photons/Sec 

.$. 1.049E+ 10 Netitrons/Sec 

Gamma Source On 
1/01/06 (P/Sec) 

3.94E+15 

3.01E+15 

3.01E+15 

3.01E+1S 

3.01E+15 

3.01E+15 

3.01E+15 

3.01E+15 

3.71E+15 

4.32E+15 

4.32E+15 

4.32E+1S 

4.32E+15 

4.32E+15 

4.32E+15 

4.32E+15 

4.32E+15 

4.32E+15 

4.32E+15 

4.32E+15 

4.32E+15 

4.82E+1S 

4.82E+15 

4.82E+15 

4.82E+15 

4.63E+15 

4.63E+15 

4.63E+15 

4.63E+15 

4.63E+15 

4.63E+15 

4.631'!+15 

Neutron Source On 
1/01/06 (N.'Sec) . 

1.98E+08 

1.83E+08 

1.83E+08 

1.B3E+08 

1.83E+OB 

1.83E+OB 

1.83E+OB 

1.83E+OB 

1.95E+08 

2.41E+08 

2.41E+OB 

2.41E+08 

2.41E+OB 

2.41E+OB 

2.41E+08 

2.41E+OB 

2.41E+08 

2.41E+OB 

2.41E+08 

2.41E+OB 

2.41E+08 

2.26E+08 

2.26E+OB 

2.26E+OB 

2.26E+08 

2.16E+o8 

2.16E+OB 

2.16E+OB 

2.16E+OB 

2.16E+08 

2.16E+08 

2.16E+OB 
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ETE-NAF-2016-0111, Revision 0 Attachment2 

NORTH ANNA ISFSI FUEL ASSEMBLY/INSERT COMPONENT CERTIFICATION 
REVISIONO 

Technical Specifications Limits 
Time Since Discharge for BPRA 
Time Since Discharge for TPD 
Fuel Assembly and Insert Component Weight 

TN-32, NUMBER 49 
PAGE30F6 

See TS Figure 2.1-2 
See TS Figure 2.1-3 
~ 1,533 Pounds 

Page 55 of 58 

F/A and Insert Insert Component Required Coolfng Time Actual Cooling Time to 
Fuel Assembly ID Insert Component ID Weights (Pounds) Bumup (MWD/MTU) (Days) 01/01/06 (Days) 

J24 BP565 1,483 18,918 365 

J49 BP026 1,513 24,5:\9 365 

J50 BP016 1,493 20,199 365 

J53 BP135 1,523 24,648 365 

J54 BP326 · 1,533 24,973 365 

J55 BP09B 1,523 26,437 365 

J56 BP01B 1,503 . 21,631 365 

J57 BP110 1,533 24,661 . 366 

3A6 BP160 1,531 25,396 . 365 

OC1 BP507 1,491 17,479 365 
OC3. BP501 1,491 17,494 365 

- - 1,531 . 24,375 365 OC6 BP556 -

OCB BP476 1,481 · 16,840 365 

1C1 BP447 1,531 21,301 365 

1C4 BP791 1,481 19,971 365 

105 BP4s7 1,521 20,459 366 

107 BP495 1,521 20,655 365 

200 BP703 1,531 26,484 365 

201 BP466 1,531 21,364 365 

207 SPB99 1,531 23,545 365 

2C8 BP504 1,491 17,810 365 

105 BP630 1,491 10;739 365 

108 BP578 · 1,531 22,949 365 

109 'BP672 1,531 26,032 365 

200 BP1090 1,531 . 25,691 366 

4N7 BP1007 1,531 25,209 365 

4NB BP750 1,531 24,842 365 

4N9 BP1085 1,491 19,344 365 

6N2 BP5B5 1,531 22,138 365 

5N5 8P512 1,481 22,341 365 

5N7 BP511 1,481 22,270 365 

5N9 BP608 1,531 23,819 365 

· This 1s to certify that the North Anna Power Station fuel assemblies and insert components hsted for the 
. TN-32 storage cask number 49 do not exceed Technical Specifications and other limits. 

Reviewed Date 

Reviewed Date. 

2,667 

5,058 

5,058 

4,499 

3,612 

4,745 

5,058 

4,745 

4,499 

3,157 

3,157 

2,828 

3,157 

3,157. 

1,757 

3,157 

3,157 

2,121 

3,157 

1,211 

3,157 

2,667 

2,667 

2,303 

476 

1,043 

2,121 

609. 
2,667 

2,828 

2,828 

2,667 

.j 

1. 
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NORTH ANNA ISFSI FUEL ASSEMBLYnNSERT COMPONENT CERTIFICATION 
CASK LOADING MAP, REVISION 0 

Cell No. 

5 

11 

17 

23 

F/AID 
Insert ID 

Comment 

J54 
BP326· 

OC1 
BP507 

. 3A6 · 

BP160 

J55 
BP098 

1 

J24 ' 

BP565 

6 

1C7 
BP495 

12 

2CO · 
BP703 

18 

2C1 
BP466. 

24 

2C7 .. 

BP899 

29 

J49 
BP026 

~D1~-kllo 
~ 

Reviewed 

TN-32, NUMBER 49 
PAGE40F6 

WEST 
2 3 4 

OC3 1C1 
BP501 BP447 • 

7 8 9 

5N9 ·51'17 

BP608 BP511 · 

: 

13 14 15 

105 108. 

BP630 BP578 

19 20 ·. 21 

109 200 
BP672 BP1990 

TN clamp gap , 

' 
25 26 27 

2C8 41'17 
BP504 BP1007 

30 31 32 

OC6 oca 
BP556 BP476 

EAST 

*6 Date Loaded 

1/J1J{o6 
Date Checked 

~-
Date Checked 

f., It. ...oC., 
Date 

J53 
BP135 

10 

5N5 J56. 

BP512 BP018 

16 

5N2. 1C4 
·BP585 BP791 

22 

4N9 1C5· 
BP1085 BP4B7 

28 

4NS J57 
BP750 BP110 

EV 

.. 
JSO BIN • Bottom Nozzl e 

BP016 Fl· Face 
GI· Grid 

EV - Envelope Viol atlon 

RC·RodClips 

· BJFS • Bulge Joint Failure 

Susceptible 

·Date 

Date 

Date 

i 
I 

I 
l 
I .. 
! 
I 

i. 
I 
I. 

! 

I 
I 
' 

l 
i 
l· 
! 

I 

i 
! 

1 

I 
I 

I 
i 

l 
i 
I 

I 
l 
I 
l 



ETE-NAF-2016-0111, Revision 0 Attachment 2 · 

NORTH ANNA ISFSI FUEL ASSEMBL YnNSERT COMPONENT CERTIFICATION 
REVJSION 0 

TN-32, NUMBER 49 
PA~E50F6 . 

References 
Fuel Assembly Burnup 

Calculation PA-0213, Revision 0, January 2004 
calculation PA-0217, Revision 0, October 2004 

Burnable Poison Rot! Assembly Burnup 
Technical Report NE-1458, Revision o, January, 2006 
Calculation PM-1094, Revision O, January 2006 

Fuel Assembly Decav Heat 
Calculation PA-0213, Revision 0, January 2004 
Calculation PA-0217, Revision o, October 2004 

Burnable Polson Rod Assembly Decay Heat 
·Fuel Performance Analysis Manual, Part VI, Chapter C, Revision 5 
Calculation PA-0187, Revision 0, January 2002 

Fuel Assemblv Days Since Discharge 
Calculation PA-0213, Revision 0, January2004 
calculation PA-0217, Revision 0, October2004 

Burnable Polson Rod Assembly Days Since Discharge 
Technical Report NE-1458, Revision 0, January, 2006 

Fuet'Rod Pressure 
Calculation PA-0213, Revision 0, January 2004 
Calcula~ion PA-0217, Revision O, October 2004 
Criteria: Fuel Performance Analysis Manual,_Part VI, Chapter C, ~evision 5 

'Gamma and Neutron Emission Rates 
Calculation PA-0213, Revision 0, January 2004 
Calculation PA-0217, Revision o, October2004 

Fuel Assemblv and Insert Component Weight 
Fuel Performance·Analysis Manual, Part VI, Chapter C, Revision 5 
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NORTH ANNA ISFSI FUEL ASSEMBL YflNSERT COMPONENT CERTIFICATION 
. REVISIONO 

TN-32, NUMBER 49 
PA(;E 6 OF6 

Uranium Content & Fuel Assembly Initial Enrichment 
DOEJNRC Form 741, YLM-XJW, Transaction Number 000090, Correction o 
DOEJNRC Form 7 41, YLM-XJW, Transaction Number 000091, correction 0 
DOEINRC Form 741, YLM-XJW, Transaction Number 000087, Correction O 
DOE/NRC Form 741, YLM·XJW, Transaction Number 000089, Correction 0 
DOE/NRC Form 741, YLM-XJW, Transaction Number 000088, Correction o 
DOE/NRC Form 741, YLM-XJW, Transaction Number000122, Correction o 
DOE/NRG Form 741°, YLM-XJW, Transaction Number000147, Correction O 
DOE/NRG Form 741, YLM·XJW, Transaction Number 000144, Correction o 
DOE/NRG Form 741,.YLM-XJW, Transaction Number 000145, Correction o 
DOE/NRG Form 741, VLM,XJW, Transaction Number·000146, Correction o 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000157, Correction O 
DOE/NRC Form 741, YLM-XJW, Transaction N11mber 000158, Correction o 
DOE/NRC Form 741, YLM-XJW, Transactlo~ Number 000156, Correction 1 

- DOE/NRG .form 741, YLM-XJW, Transaction Number 000150, Correction 0 
DOE/NRC Form 741, YLM-XJW, Transaction Number 000152, Correction o 
:ooEJNRC Form 741, YLM-XJW, Transaction Number 000151, Correction 0 
DOE/NRG Form 741, YLM-XJW, Transaction Number 000155, Correction O 
DOEJNRC Form741, YLM-XJW, Transaction Number000154, Correction o 

·Fuel Integrity 

1. Technical Report NE-838, Revision 0, 
"North Anna 1 Cycle 8", Core Performance Report.May 1991. 

2. Technical Report NE-1160, Revision O; "Fuel PerfonT1ance Evaluation 
of N2C12 and Cycle 12 to Cycle 13 Refueling Outage Activities", June 1998. 

3. Technical Report NE-1138, Revision 0, Fuel Performance Evaluation 
9f N1C12 and Cycle 12 to Cycle 13 Refueling Outage Activities, August 1997. 

4. Technical Report NE-1186, Revision 0, "Fuel Performance Evaluation of North Anna 1 
Cycle 13 and Cycle 13 to Cycle 14 Refueling Ot.1tage Activities", SeptemQ0r 1999. 
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