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List of Effective Pages 

1 ............................................ NLII 2-! 99B 
2 ................................................. NLII t2-99B 
3 ................................................. N III2-99B 
4................................................ NL I 1/2-99B 
5................................................. NLIJ /2,99B 
6 ................................................ NLI 1/2-99B 
7...................................NLI112-99B 
8 ................................................. LI 1/2-99B 
9 ................................................. N LI 1i2-99B 

10 ............................................... NLI /1 2"99B 
11 ............................................... N•I• *-99B 

Record of Revisions 

i .................................................. M arch 1996 
ii ................................................. M arch 1996 

Section I 
I-1 ................................................... Oct. 1991 
1-2 ................................................... Oct. 1991 
1-3 ................................................... Oct. 1991 

Section II 

II-1 .................................................. Oct. 1990 
11-2 .................................................. Oct. 1990 
11-3 .................................................. Oct. 1990 
11-4 .......................................... Original Issue' 
11-5 .................................................. Oct. 1990 
11-6 .................................................. Oct. 1990 
11-7 .................................................. Oct. 1990 
11-8 .................................................. Oct. 1990 
IH-9 .................................................. Oct. 1990 
II-10 ................................................ Feb. 1996 
II-10a .............................................. Feb. 1990 
II-10b .............................................. Oct. 1990 
II-I 1 ......................................... Original Issue 

'Original Issue refers to application dated December 
1985.  

9905270289 990520 
PDR ADOCK 07109010 
C PDR

Section III 

I -i.................................................. Feb 1991 
III-ii ......................................... Original Issue 
III-1 ................................................ Oct. 1990 
111-2 ................................................. Feb 1996 
HI-2a .............................................. Feb. 1990 
111-3 ............................................... Apr. 1992 
111-4 .................... Feb. 1996 
III-4a ............................................... Feb 1990 
111-5 ......................................... Original Issue 
III-6 ......................................... Original Issue 

111-7 ......................................... Original Issue 
III-8 ......................................... Original Issue 

111-9 ......................................... Original Issue 
III-10 ....................................... Original Issue 
III-11 ....................................... Original Issue 
111-12 ....................................... Original Issue 
111-13 ....................................... Original Issue 
111-14 ....................................... Original Issue 
111-15 ....................................... Original Issue 
111-16 ....................................... Original Issue 
111-17 ....................................... Original Issue 
111-18 ....................................... Original Issue 
111-19 ....................................... Original Issue 
111-20 ....................................... Original Issue 
III-20a ........................................... Apr. 1992 
III-20b ............................................. Feb 1990 
111-21 .............................................. Feb. 1991 
III-21a ............................................. Feb 1996 
III-21b ............................................ Feb. 1991 
111-22 ....................................... Original Issue 

Section IV 

IV-1 ......................................... Original Issue 
IV-2 ......................................... Original Issue 
IV-3 ......................................... Original Issue 
IV-4 ......................................... Original Issue 
IV-5 ................................................ Oct. 1990 
IV-6 ......................................... Original Issue 
IV-7 ......................................... Original Issue
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IV-8 ......................................... Original Issue 
IV-9 ......................................... Original Issue 
IV-10 ....................................... Original Issue 
IV-1I ....................................... Original Issue 
IV-12 ....................................... Original Issue 
IV-13 ....................................... Original Issue 
IV-14 ....................................... Original Issue 
IV-15 ....................................... Original Issue 
IV-16 ....................................... Original Issue 
IV-17 ....................................... Original Issue 
IV-Al ............................................. Oct. 1990 
IV-A2 ...................................... Original Issue 
IV-A3 ...................................... Original Issue 
IV-A4 ...................................... Original Issue 
IV-A5 ...................................... Original Issue 
IV-A6 ...................................... Original Issue 
IV-A7 ...................................... Original Issue 

Section V 

V-i .......................................... Original Issue 
V-2 .......................................... Original Issue 

Section VI 

VI-1 ......................................... Original Issue 
VI-2 ......................................... Original Issue 
VI-3 ......................................... Original Issue 
VI-4 ......................................... Original Issue 
VI-5 ......................................... Original Issue 
VI-6 ......................................... Original Issue 
VI-7 ......................................... Original Issue 
VI-8 ......................................... Original Issue 
VI-9 ......................................... Original Issue 
VI-IO ....... ........... Original Issue 
VI-1I ....... ... ........ Original Issue 
VI-12 ...... ..... ..... Original Issue 
VI-13 .......... ............ Original Issue 
VI-14 ................ Original Issue 
VI-15 ....................................... Original Issue 
VI-16 ....................................... Original Issue

VI-17 ....................................... Original Issue 
VI-18 ....................................... Original Issue 
VI-19 ....................................... Original Issue 
VI-20 ....................................... Original Issue 
VI-21 ....................................... Original Issue 
VI-22 ....................................... Original Issue 

Section VII 

VII-1 ........................................ Original Issue 
VII-2 ........................................ Original Issue 
VII-3 ........................................ Original Issue 
VII-4 ........................................ Original Issue 
VII-5 ........................................ Original Issue 
VII-6 ........................................ Original Issue 
VII-7 ........................................ Original Issue 
VII-8 ........................................ Original Issue 
VII-9 ........................................ Original Issue 
VII-10 ...................................... Original Issue 
VII-I1 ...................................... Original Issue 
VII-12 ...................................... Original Issue 
VII-13 ...................................... Original Issue 
VIT-14 ...................................... Original Issue 
VII-15 ...................................... Original Issue 
VII-16 ...................................... Original Issue 
VII-17 ...................................... Original Issue 
VII-18 ...................................... Original Issue 
VII-19 ...................................... Original Issue 
VII-A 1 ........................................... Dec. 1985 
VII-A2 ..................................... Original Issue 
VII-A3 ..................................... Original Issue 
VII-A4 ..................................... Original Issue 
VII-A5 ..................................... Original Issue 
VII-A6 ..................................... Original Issue 
VII-A7 ..................................... Original Issue 
VII-A8 ..................................... Original Issue 
VII-A9 ..................................... Original Issue 
VII-AI0 ................................... Original Issue
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Section VIII 

VIII-i ...................................... Original Issue 
VIII-ii .............................................. Oct 1990 
VIII-iii ............................................. Feb 1990 
VIII-iv ............................................ Dec 1988 
VIII-v ...................................... Original Issue 
VIII-I ............................................ M ay 1987 
VIII-2 ...................................... Original Issue 
VIII-3 ...................................... Original Issue 
VIII-4 ........ .. ...... Original Issue 
VIII-5 ................ Original Issue 
VIII-6 ................ Original Issue 
VIII-7 ...... .......... Original Issue 
VIII-8 ...... .......... Original Issue 
VIII-9 ...... Original Issue 
VIII-0 .... ........... Original Issue 
VIII-1 1....... ...... Original Issue 
VIII-12 .... ........... Original Issue 
VIII-13 .... ........... Original Issue 
VIII-14 ........ ..... Original Issue 
VIII-15 ........ . ..... Original Issue 
VIII-16 ............... Original Issue 
VIII-17 ........ . ...... Original Issue 
VIII-8 ....... . ..... Original Issue 
VIII-19 .... ... ...... Original Issue 
VIII-20 ................ Original Issue 
VIII-21 ........ ....... Original Issue 
VIII-22 ............... Original Issue 
VIII-23 ................ Original Issue 
VIII-24 .... ........... Original Issue 
VIII-25.. ............... Original Issue 
VIH-26. ............... Original Issue 
VIII-27. .............. Original Issue 
VII-28 ............ ........................ Original Issue 
VIII-29 .................................. Original Issue 
VIII-30. ............... Original Issue 
VIII-31 ......... Original Issue 
VIII-32.... ......... Original Issue 
VIII-33 ......... Original Issue 
VIII-34......... ........ Original Issue 
VIII-35 ..... .. .. ..... Original Issue 
VIII-36 .................................... Original Issue

VIII-37 .................................... Original Issue 
VIII-38 .................................... Original Issue 
VIII-39 ......... .......................... Original Issue 
VIII-40 .................................... Original Issue 
VIII-41 .................................... Original Issue 
VIII-42 .................................... Original Issue 
VIII-43 .................................... Original Issue 
VIII-43a(l) ..................................... Oct. 1990 
VIII-43a(2) ..................... Oct. 1990 
VIII-43b ......................................... Feb. 1996 
VIII-43c ......................................... Oct. 1991 
VIII-43d ...................................... Aug. 1988 
VIII-43e ............. Feb. 1990 
VIII-44 .................................... Original Issue 
VIII-A1 ................................... Original Issue 
VIII-A2 ............... Original Issue 
VIII-A3 ................................... Original Issue 
VIII-A4 ................................... Original Issue 
VIII-A5 ................................... Original Issue 
VIII-A6 *......... ....... Original Issue 
VIII-A7 ................................... Original Issue 
VIII-A8 ....... . ..... Original Issue 
VIII-B1 .................................... Original Issue 
VIII-B2................................... Original Issue 
VIII-B3 .................................... Original Issue 
VIII-B4 .................................... Original Issue 
VIII-B5 ............... Original Issue 
VIII-B6 .................................... Original Issue 
VIII-B7 ................ -Original Issue 
VIII-B8 .................................... Original Issue 
VIII-B9., .................................. Original Issue 
VIII-B1O .................................. Original Issue 
VIII-B 11 ................................. Original Issue 
VIII-B12 .................................. Original Issue 
VIII-CI ............... Original Issue 
VIII-C2 ................................... Original Issue 
VIII-C3 .................................... Original Issue 
VIII-C4 ................................... Original Issue 
VIII-C5.................................... Original Issue 
VIII-C6 .................................... Original Issue 
VIII-C7 .................................... Original Issue 
VIII-C8 .................................... Original Issue 
VIII-C9 .................................... Original Issue

3

Page

K j May 1999

Status



NLI-1/2 SAR List of Effective Pages May 1999

Status Page Status

VIII-D1 .................Feb. 1987 
VIII-D2 ............. ............................ Oct. 1990 
VIII-D3 .......................................... Feb. 1987 
VIII-D4 .......................................... Oct. 1990 
VIII-D5 .......................................... Feb. 1987 
VIII-D6 ......................................... Oct. 1990 
VIII-D7 .......................................... Feb. 1987 
VIII-D8 .......................................... Oct. 1990 
VHI-D9 .......................................... Feb. 1987 
VIII-D1O ........................................ Oct. 1990 
VITI-El .......................................... Aug. 1988 
VIII-E2 ........................................ Aug. 1988 
VIII-E3 .......................................... Aug. 1988 
VIII-E4 ....................................... Aug. 1988 
VIII-E5........................................ Aug. 1988 
VIII-E6 .......................................... Aug. 1988 
VIIH-E7 .......................................... Aug. 1988 
VIII-E8 .......................................... Aug. 1988 
VIII-E9 .......................................... Aug. 1988 
VIII-E10 ........................................ Aug. 1988 
VITI-FI ........................................... Feb. 1990 
VIII-F2 ................. Feb. 1990 
VIII-F3 ................. Feb. 1990 
VIII-F4 ........................................... Feb. 1990 
VIH-F5 ........................................... Feb. 1990 
VIII-F6 ........................................... Feb. 1990 
VIH-F7 ........................................... Feb. 1990 
VIII-Gi .......................................... Oct. 1990 
VIII-G2 .......................................... Oct. 1990 
VIII-G3 .......................................... Oct. 1990 
VIII-G4 .......................................... Oct. 1990 
VIII-G5 ... .... ..... ..... Oct. 1990 
VIII-G6 ................. Oct. 1990 
VIII-G7 .......................................... Oct. 1990 

Section IX 

IX-i .................................................. Feb 1991 
IX-ii ................................................. Feb 1991 
IX-iii ............................................ April 1992 
IX-iv ................................................ Feb 1991 
IX-v ................................................. Feb 1991 
IX-I ......................................... Original Issue

IX-2 ................. Original Issue 
IX-3 ................................................ Feb. 1991 
IX-4 ......................................... Original Issue 
IX-5 ......... ............ Original Issue 
IX-6 ................. Original Issue 
IX-7 ......................................... Original Issue 
IX-8 ......................................... Original Issue 
IX-9 ......................................... Original Issue 
IX-10 ....................................... Original Issue 
IX-1I ....................................... Original Issue 
IX-12 ....................................... Original Issue 
IX-13 ....................................... Original Issue 
IX-14 ....................................... Original Issue 
IX-15 ....................................... Original Issue 
IX-I6 ....................................... Original Issue 
IX-17 ....................................... Original Issue 
IX-18 ....................................... Original Issue 
IX-19 ....................................... Original Issue 
IX-20 ....................................... Original Issue 
IX-21 ....................................... Original Issue 
IX-22 ....................................... Original Issue 
IX-23 ....................................... Original Issue 
IX-24 ....................................... Original Issue 
IX-25 ...................................... Original Issue 
IX-26 ....................................... Original Issue 
IX-27 ....................................... Original Issue 
IX-28 ....................................... Original Issue 
IX-29 ....................................... Original Issue 
IX-30 ....................................... Original Issue 
IX-31 ....................................... Original Issue 
IX-32 ....................................... Original Issue 
IX-33 ....................................... Original Issue 
IX-34 ....................................... Original Issue 
IX-35 ....................................... Original Issue 
IX-36 ....................................... Original Issue 
IX-37 .............................................. Feb. 1987 
IX-37a ............................................ Feb. 1987 
IX-37b ............................................ Feb. 1987 
IX-37c ............................................ Feb. 1987 
IX-37d ............................................ Feb. 1996' 
IX-37e ..................... Feb. 1996 
IX-37f............................................. Feb. 1991 
IX-37g ........................................... Apr. 1992
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'IX-371 ........................................... Aug. 1988 
IX-37i ............................................ Aug. 1988 
IX-37j ............................................ Aug. 1988 
IX-37k ............................................ Feb. 1990 
IX-371 ............................................. Feb. 1990 
IX-38 ....................................... Original Issue 
IX-39 ....................................... Original Issue 
IX-Al ...................................... Original Issue 
IX-A2 ...................................... Original Issue 
IX-A3 ...................................... Original Issue 
IX-A4 ...................................... Original Issue 
IX-A5 ...................................... Original Issue 
IX-A6 ...................................... Original Issue 
IX-A7 ...................................... Original Issue 
IX-B1 ...................................... Original Issue 
IX-B2 ...................................... Original Issue 
IX-B3 ...................................... Original Issue 
IX-B4 ...................................... Original Issue 
IX-B5 ...................................... Original Issue 
IX-B6 ...................................... Original Issue 
IX-B7 ...................................... Original Issue 
IX-B8 ...................................... Original Issue 
IX-CI ............................................. Oct. 1990 

Section X 

X-i .................................................. Oct. 1990 
X-ii ................................................. Feb. 1990 
X-iii ................................................ Oct. 1990 
X-I .......................................... Original Issue 
X-2 .......................................... Original Issue 
X-3 ....... ... ........ Original Issue 
X-4 ...... ...... ... ..... Original Issue 
X-5 ................. Original Issue 
X-6 ........... ...... Original Issue 
X-7 ........... ...... Original Issue 
X-8 ............... .. Original Issue 
X-9 .......................................... Original Issue 
X-10 ........................................ Original Issue 
X-1 1 ........................................ Original Issue 
X-12 ........................................ Original Issue 
X-13 ........................................ Original Issue 
X-14 ........................................ Original Issue

X -15 ........................................ Original Issue 
X -16 ........................................ Original Issue 
X -17 ........................................ Original Issue 
X -18 ........................................ Original Issue 
X -19 ........................................ Original Issue 
X-20 ........................................ Original Issue 
X-21 ........................................ Original Issue 
X-21a .............................................. Oct. 1991 
X-22 ............................................... Oct. 1991 
X-22a(1) ......................................... Jan. 1990 
X-22b ............................................. Oct. 1986 
X-22c ............................................. Oct. 1986 
X-22d ............................................. Oct. 1990 
X-22e .............................................. Oct. 1990 
X -22f ............................................. Aug. 1988 
X -22g ............................................ Dec. 1988 
X-22h ............................................. Oct. 1990 
X -22i ............................................. D ec. 1988 
X-22j ............................................. D ec. 1988 
X-22k... ............ ... Dec. 1988 
X -221 ............................................. D ec. 1988 
X-22m ............................................ Feb. 1990 
X-22n ............................................. Feb. 1990 
X-22o ............................................. Feb. 1990 
X-22p ............................................. Feb. 1990 
X -22q ............................................. Feb. 1990 
X -22r .............................................. Feb. 1990 
X -22s .............................................. Feb. 1990 
X -23 ............................................... Oct. 1990 
X -24 ............................................... Oct. 1990 
X-25 ............................................... Oct. 1990 
X-26 ..................... ... Oct. 1990 
X -27 ............................................... Oct. 1990 
X -28 ............................................... Oct. 1990 
X-29 ............................................... O ct. 1990 
X-30 ............................................... O ct. 1990 
X -31 .............................................. Oct. 1990 
X-32 ............................................... Oct. 1990 
X-33 ............................................... Oct. 1990 
X-34 .' ....................................... ... Oct. 1990 
X-35 .. .. .... ........ Oct. 1990 
X-36 ............................................... Oct. 1990 
X-37 ............................................... Oct. 1990
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X-Ai ............................................... Oct. 1990 
X-Aii .... ............... Oct. 1990 
X-A1 ......................... Oct. 1990 
X-A2 ..... ... ........ Oct. 1990 
X-A3 ......................... Oct. 1990 
X-A4 ....... ................ ....... ........ Oct. 1990 
X-A5 ..... ... ........ Oct. 1990 
X-A6 ..... .... ........ Oct. 1990 
X-A7 ........................ Oct. 1990 
X-A8 .... ... ........ Oct. 1990 
X-A9 ...... .. ......... Oct. 1990 
X-A........... ......... ....... Oct. 1990 
X-A11 ............................................ Oct. 1990 
X-A 12 ............................................ Oct. 1990 
X-A 13 ............................................ Oct. 1990 
X-A14 ............................................ Oct. 1990 
X-A 15; ........................................... Oct. 1990 
X-A 16 ........................................... Oct. 1990 
X-A17 ............................................ Oct. 1990 
X-A18 ........................................... Oct. 1990 
X-A 19 ............................................ Oct. 1990 
X-A20 ............................................ Oct. 1990 
X-A21 ............................................ Oct. 1990 
X-A22 ............................................ Oct. 1990 
X-A23 ............................................ Oct. 1990 
X-A24 ............................................ Oct. 1990 
X-A25 ............................................ Oct. 1990 
X-A26 ............................................ Oct. 1990 
X-A27 ............................................ Oct. 1990 
X-A28 ............................................ Oct. 1990 
X-A29 ............................................ Oct. 1990 
X-B1 .............................................. Dec. 1988 
X-B2 .............................................. Dec. 1988 
X-B3 .............................................. Dec. 1988 
X-B4 .............................................. Dec. 1988 
X-B5 .............................................. Dec. 1988 
X-B6 .............................................. Dec. 1988 
X-B7.............................................. Dec. 1988 
X-C1 .............................................. Dec. 1988 
X-C2 .............................................. Dec. 1988 
X-C3 .............................................. Dec. 1988 
X-C4 .............................................. Dec. 1988 
X-C5 .............................................. Dec. 1988

X -D 1 .............................................. Feb. 1990 
X-D2 .............................................. Feb. 1990 
X-D3 .............................................. Feb. 1990 
X-D4 .............................................. Feb. 1990 
X-D 5 .............................................. Feb. 1990 
X-D 6 .............................................. Feb. 1990 
X-D 7 .............................................. Feb. 1990 
X-E1 .............................................. Feb.,1990 
X -E2 .............................................. Feb. 1990 
X -E3 ............... * ............................... Feb. 1990 
X -E4 ............................................... Feb. 1990 
X -FI ............................................... Oct. 1990 
X-F2 ............................................... Oct. 1990 
X -F3 ............................................... Oct. 1990 
X -F4 ............................................... Oct. 1990 
X -F5 ............................................... Oct. 1990 
X-F6 ............................................... Oct. 1990 
X-F7 ............................................... Oct. 1990 
X-F8 ........ .. * .* . ... Oct. 1990 
X-F9 ............................................... Oct. 1990 
X-F1O ............................................. Oct. 1990 
X-F11 ............................................. Oct. 1990 
X -F12 ............................................. Oct. 1990 
X -F13 ............................................. Oct. 1990 
X -F14 ............................................. Oct. 1990 
X -F15 ............................................. Oct. 1990 
X -F16 ............................................. Oct. 1990 
X-F17 ............................................. Oct. 1990 
X-FI8 ............................................. Oct. 1990 
X -F19 ............................................. Oct. 1990 
X -F20 ............................................. Oct. 1990 
X -F21 ............................................. Oct. 1990 
X -F22 ............................................. Oct. 1990 
X-F23 ............................................. Oct. 1990 
X-F24 ............................................. Oct. 1990 
X -F25 ............................................. Oct. 1990 
X-F26 ............................................. Oct. 1990 
X-F27 ............................................. Oct. 1990 
X -F28 ............................................. Oct. 1990 
X -F29 ............................................. Oct. 1990 
X-F30 ............................................. Oct. 1990 
X-F31 ............................................. O ct. 1990 
X-F32 ............................................. O ct. 1990
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X -F33 ............................................ O ct. 1990 
X -F34 ............................................. O ct. 1990 
X -F35 ............................................. O ct. 1990 
X -F36 ............................................. O ct. 1990 
X -F37 ............................................. O ct. 1990 
X -F38 ............................................. Oct. 1990 
X -F39 ............................................. O ct. 1990 
X -F40 ............................................. O ct. 1990 
X-F41 ........... Oct. 1990 
X -F42 ............................................. O ct. 1990 
X -G1 .............................................. O ct. 1990 
X -G 2 .............................................. Oct. 1990 
X -G 3 .............................................. O ct. 1990 
X -G 4 .............................................. O ct. 1990 
X -G 5 .............................................. O ct. 1990 
X -G 6 .............................................. O ct. 1990 
X -G 7 .............................................. O ct. 1990 
X -G 8 .............................................. O ct. 1990 
X -G 9 .............................................. O ct. 1990 
X -G IO ............................................ O ct. 1990 
X -G 11 ............................................ Oct. 1990 
X -G 12 ............................................ Oct. 1990 
X -G 13 ............................................ Oct. 1990 
X -G 14 ............................................ O ct. 1990 
X -G 15 ............................................ O ct. 1990 
X -G 16 ............................................ O ct. 1990 
X -G 17 ............................................ O ct. 1990 
X -G 18 ............................................ O ct. 1990 
X -G 19 ............................................ O ct. 1990 
X -G 20 ............................................ O ct. 1990 
X -G21 ............................................ Oct. 1990 
X -G22 ............................................ Oct. 1990 
X -G23 ............................................ Oct. 1990 
X -G24 ............................................ O ct. 1990 
X -G25 ........................................... O ct. 1990 
X -G26 ............................................ O ct. 1990 
X -G27 ............................................ O ct. 1990 
X -G28 ............................................ O ct. 1990 
X -G 29 ............................................ O ct. 1990 
X -G 30 ............................................ O ct. 1990 
X -G 31 ............................................ O ct. 1990 
X -G 32 ............................................ O ct. 1990 
X -G 33 ............................................ O ct. 1990

X-G34 ............................................ Oct. 1990 
X-G35 ........ ... . ................. Oct. 1990 
X-G36 ............................................ Oct. 1990 
X-G37 ............................................ Oct. 1990 
X-G38 ............................................ Oct. 1990 
X-G39 ............................................ Oct. 1990 
X-G40 ............................................ Oct. 1990 
X-G41 ............................................ Oct. 1990 
X-G42 ............................................ Oct. 1990 
X-G43 ............................................ Oct. 1990 
X-G44 ............................................ Oct. 1990 
X-G45 ............................................ Oct. 1990 
X-G46 ............................................ Oct. 1990 

Section XI 

XI-i................................................. Oct. 1990 
XI-1-1 ...................................... Original Issue 
XI-1-2 ...................................... Original Issue 
XI-1-3 .................... Original Issue 
XI-1-4 ...................................... Original Issue 
XI-1-5 ...................................... Original Issue 
XI-1-6...................................... Original Issue 
XI-1-7 ..................................... Original Issue 
XI-1-8 ...................................... Original Issue 
XI-1-9 ...................................... Original Issue 
XI-1-10 .................................... Original Issue 
XI-1-11 .................................... Original Issue 
XI-I-1la .................................. Original Issue 
XI-I-Ilb .................................. Original Issue 
XI-1-1lc ...............c.................. Original Issue 
XI-1-1 Id .................................. Original Issue 
XI-1-12 .................................... Original Issue 
XI-1-13 .................................... Original Issue 
XI-1-14 .................................... Original Issue 
XI-1-15 .................................... Original Issue 
XI-15a....... ........... Original Issue 
XI-1-15b .................................. Original Issue 
XI-1-15c... ............................. Original Issue 
XI-1-15d .................................. Original Issue 
XI-1-16 .................................... Original Issue 
XI-1-17 .................................... Original Issue 
XI-1-18 ................................... Original Issue
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XI-1-18a ................................. Original Issue 
XI-1-18b .................................. Original Issue 
XI-1-18c .................................. Original Issue 
XI-1-18d,................................ Original Issue 
XI-I-18e................................. Original Issue 
XI-I-18f .................................. Original Issue 
XI-I-18g. .......................... Original Issue 
XI-1-18h .. ......................... Original Issue 
XI-1-18i ................................... Original Issue 
XI-l-18j.......... ......................... Original Issue 
XI-1-18k .............. Original Issue 
XI-I-19.......... ..... Original Issue 
XI-1-20.......... ..... Original Issue 
XI-1-21............................... Original Issue 
XI-1-22............ Original Issue 
XI-1-23.......... ..... Original Issue 
XI--24........... ..... Original Issue 
XI-1-25 ........ ...... Original Issue 
XI-1-26 ........ ..... Original Issue 
XI-1-27- ....... ... ........ Original Issue 
XI-1-28.......... ..... Original Issue 
XI-1-28a .............. Original Issue 
XI-1-29................ ..... Original Issue 
XI-1-30 ........ . ..... Original Issue 
XI-1-30a .............. Original Issue 
XI-1-31 .......... ..... Original Issue 
XI-1-31 a......... ..... Original Issue 
XI-I-3lb .................................. Original Issue 
XI-I-31c .................................. Original Issue 
XI-1-31d .................................. Original Issue 
XI-1-32 .................................... Original Issue 
XI-1-33 .................................... Original Issue 
XI-1-34 .................................... Original Issue 
XI-1-35 .................................... Original Issue 
XI-1-36 .................................... Original Issue 
XI-1-36a ........ ...... Original Issue 
XI-1-37 ........ ...... Original Issue 
XI-l-37a................................. Original Issue 
XI-l-37b.................................. Original Issue 
XI-1-37c.................................. Original Issue 
XI-1-37d .................................. Original Issue 
XI-1-37e .................................. Original Issue 
XI-1-38 .................................. rOriginal Issue

XI-1-39 .................................... Original Issue 
XI-1-40 ........ ....... Original Issue 
XI-1-41 ................................... Original Issue 
XI-1-42 .................................... Original Issue 
XI-1-42a. ................................. Original Issue 
XI-142b .................................. Original Issue 
XI-142c .................................. Original Issue 
XI-1-43 .................................... Original Issue 
XI-1-44 ........................................... Oct. 1990 
XI-1-45 ................................... Original Issue 
XI-1-46 ..... . .................... Oct. 1990 
XI-1-47 ........................................... Oct. 1990 
XI-1-48 ................................... Original Issue 
XI-1-49 .................................... Original Issue 
XI-1-50 .................................... Original Issue 
XI-1-51 .................................... Original Issue 
XI-2-1 ...................................... Original Issue 
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XIII-3 ...................................... Original Issue 
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XIV-Al ................................... Original Issue 
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Section XV 
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XV-1 .................. LI 11 -98A 
XV-2 ......................................... NLI )/2-98A 
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XV 4 ......................................... NLI1/2-99A 
XV-5 ......................................... NLI:1/2-99A 
XV-6 .................................... NH 1/2-98A 
XV-7 ......................................... NLI1/2-98A 
XV-8 ......................................... NLI 1/2-98A 
XV-9 ......................................... NLI4/2.98A 
XV-10 ....................................... NLI 112-98A

XV- 11 ....................................... NLI" 1t2-99A 
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XV-13 ....................................... NLIi/2-98A 
XV-14 .................................. ..NLI !/2-98A 
XV-15 ................. .... Deleed 
XV-16 ............................................... Deleted 
XV-17 ............................................... Deleted 
XV-18 ............................................... Deleted 
XV-19 .......................................... Deleted 
XV-20 ............................................... Deleted 
XV-21 ............................................... Deleted 
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XV-21b ............................................. Deleted 
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XV-A3 ............... .......................... Feb. 1991 
XV-A4 ............................................ Feb. 1991 
XV-A5 ............................................ Feb. 1991 
XV-A6 ............................................ Feb. 1991 
XV-A7 ............................................ Feb. 1991 
XV-A8 ............................................ Feb. 1991 

Section XVI 

XVI-1 ........................................ NLI-/2-98A 
XVI-2 ........................................ NLI'l/2-99B 
XVI-3 ........................................ NLIJ/2-99B 

i ..................................... NLI1/2-99B 
XVI-A2 .......................... NuT ft2-99B 

Section XVII 

XVII-1 ....................................... NLI 1/2-99B 

Eleven drawings (18 sheets) revised as listed 
on Page XVII-1.  
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SECTION XVI 
MAINTENANCE PROGRAM 

Each cask shall be subjected to a series of tests and inspections prior to each shipment as 
indicated in the following maintenance program schedule. These tests ensure the leak-tightness 
of the properly sealed package. Periodically (annually) each cask shall be leak tested and pressure 
tested to ensure that no degradation of the package integrity has occurred over time. In addition 
to testing, certain components are replaced and a comprehensive visual inspection of the cask 
surfaces and major components is completed. Annual tests, inspections and part replacements are 
shown on the following maintenance program schedule.  

Each cask must have a current annual inspection prior to its use. Each required annual servicing 
of a cask shall be performed normally during or before the calendar month in which the annual 
servicing is due. In every case, however, it shall be performed no later than thirty (30) days 
following the date the servicing is due. During inactive periods, the maintenance and testing 
frequency may be disregarded provided that the package is brought into full compliance prior to 
the next use of the package.  

Engineering approval is required prior to making any repairs of damaged areas. All such repairs 
will be fully documented. The replacement of valves, pressure gages, fittings, seals, and thread 
fasteners is considered normal maintenance and would not require engineering approval.  

Seals, o-rings, and gaskets described in the following schedule must be visually inspected for 
wear or damage and replaced as necessary during cask use.  

XVI-1 Revised 
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Maintenance Program 

Periodic maintenance and testing of sealing surfaces, containment boundaries, and relief valves 
of the cask are shown below. Certain seals and o-rings must be replaced prior to testing.  

1. Inner Closure Head Seal and Inner Cavity 
Each Shipment Helium ,LeakTest 
Annually Helium Leak and Pressure Testing 1,2 

Annually Seal Replacement 
Annually Visual Inspection 

2. Inner Closure Head Valve Caps, Cavity Drain Valve Caps 
Each Shipment Visual Inspection 

Helium Leak, Test-, 
Annually Helium Leak and Pressure Testing 12 

Annually Seal Replacement 
Annually Visual Inspection

3. Drain Line Gasket 
Each Shipment 
Annually 

4. Outer Closure Head 
Each Shipment 
Annually 
Annually 
Annually 

5. Water Jacket & Expansion 
Annually 

Annually 
Annually 
Each Shipment 

6. Water Jacket Relief Valve 
Annually 

Revised 
NLI 1/2-99B

Visual Inspection, Replace as Necessary 
Seal Replacement 

Air Pressure Test to 10 psig 
Helium Leak and Pressure Testing 2 

Seal Replacement 
Visual Inspection 

Tank: and Valves 
Check Fluid Level, Specific Gravity and Boron 
Concentration

3 

Pressure Test to 40 psig5 

Visual Inspection 
Check Fluid Level 

Replace With New Pre-Set Valve, or Verify 
Cracking and Reseating Pressure (Allowable 
Variation is +5% - 12% of Nominal Cracking 
Pressure, 200 psig).

XVI-2



7. Fasteners, Studs, Washers - "O"-Ring Clips 
Each Shipment Replace as Necessary 

8. Valve Box Gasket 
Each Shipment Visual Inspection; Replace as Necessary 
Annually Gasket Replacement 

ADDITIONAL TEST AND INSPECTIONS FOR CONFIGURATION A: 

9. Inner Container Closure Head Valve Caps 
Each Shipment Helium Le Test6  2 

Annually Helium Leak and Pressure Testing '2 

Annually Seal Replacement 
Annually Visual Inspection 

10. Inner Container 
Annually Helium Leak and Pressure Testing"12 

Annually Visual Inspection 

Introduce helium and pressurize cavity to a pressure of 23.5 psig. Isolate cavity and monitor pressure for a 
minimum of 30 minutes. Any observed drop in pressure shall be cause for rejection of the test. Reduce helium 
pressure and ,•pform helium leak test In accordance with SetoX IA ixA. A leak rate greater than 1 
x 106 std cm Is will be cause for rejection of the test.  

2. When a packaging is to be used for the transport of contents with a total decay heat load greater than 4.0 kW, 

the helium pressure drop test shall be replaced by the perfom ce of a hydrostatic test to 220 psig. This 
hydrostatic test 'shall be performed immediately prior oshipment of any contents with a total heat load of 
greater than 4.0 kWM, unless such a test has been suc fullyperformed within the twelve month period 
immediately preceding the shipment.  

3 For shipment of PWR assemblies having a maximum average burnup between 40,000 MWD/MTU and 56,000 

MWD/MTU, the neutron shield fluid must be verified to contain at least 1.0 weight percent boron. (Borated 
fluid may be left in the shielding tanks during shipment of other contents permitted by the Certificate.) 

4. Connect clean air supply to threaded connection on the water jacket and expansion tank (through water jacket 

relief valve opening) and pressurize to 40 psig. Hold pressure for 10 minutes and then inspect water jacket and 
expansion tank welds and ports for leakage. Fluid leakage from any weld or port shall be cause for rejection of 
the test.  

5 When a packaging is to be used for the transport of contents with a total decay heat greater than 4.0 kW, the 
specified pressure test shall be replaced by the performance of a hydrostatic test to 405 psig.  

" A leak rate greater than 11 x l' std cm3/s for any seal willbe cause for rejection of the test 
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APPENDIX A 

SECTION XVr 

H-ELIUM LEAK TESTING 

A.I. LeakTests 

The cask containment boundary is subjectied to Ia Ileak test to verify contalinment The test 

is performed using helium and a helium mass spectrometer connected to the test port Pf 

the lid or one of the port covers. The mass spectrometer has a minimum sensitivity such 

that it is capable of detecting-a leak- rate of lea t 1 x 10- std cc/sec and is calibrated 

before'and after the test with a standard hav-ing a known leak rate b Ietween Il~x 10-6 -and 1.  
x 109 std cc/sec, but not less than the sensitivity of the• mass spectrometer. The 

procedure is performed between 400P and 1250 , and is temperatu r corrected. New o

rings are to be used. The basic procedures for the cask lid and for the vent and drain 

ports are provided in the following sections.  

A.2. Inner Closure Head Leak Test 

1. Remove both POrt covers and install the cask-lid.  

2. Attach a roughing pump to either the vent or drain valve.  

3. Attach the helium mass spectrometer to the other valve.  

4. Start the vacuum pump and pull a vacuum onnthe cask cavity sufficient toplacefthe 

mass spectrometer in test mode.  

5. Once the vacuum is sufficient to.pla ce the mass spectrometer in test mode, place an 

enclosure over the lid and purge with helium.  

6. Monitor the leak rate until stable.  

7. The leak tesis acceptable if the leakage rate is less than I xl04 std-cc Isec.  

8. If the lerate is-unacceptable,.replace-the seal and-repeat the test.  

XVI-AI Revised 
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A.3. Inner Closure Head Vent Valve Cap Leak Test 

1. Remove the cask vent valve and install the vent valve port cover.  

2.Introduce a va'cu'um into the cask cavity_ to les ,s than 12 psia.  

3. Backfill the cask cavitiyto atmospheric pressure with helium', 

4., Repe, at step-s 2 and 3. This ensures' the cask" is filled' with a helium c~incentration of 
approximately 98%' 

5. Remove the test poirt plug from the vent port coveri 

6. Attach the helium mass spectrometer to the vent•vrt co test port and start thetest.  

7. Repeat steps 6 through 8 in Section 2 to test the vent port cover, 

A.4. inner Closure Head Drain Valve Ca Leak Test 

Note:, If the drai.n port leak test is, not perform~ed-immedialtely after the cask lid or vent 

por cover leak test, steps.2 through 4of Selctilon 3 shall bepperormedto ensure 
that the cask cavity contains helium.  

1. Remov Ie the cask drai n valve and install .the drain valve port cover.  

2.Remove the test port. plug from the__drain, port clover; 

3. Attach the helium' mass spectirometer to the drain port cover test portý and, start the test.  

4. Relpeat steps 6 th-rough6 8' in S'ection 2 to, test the drain port cover.  

Revised XVI-A2 
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Section XVII 
ENGINEERING DRAWINGS 

General 

70514F Sheet I Rev. 8 NLI 1/2 Cask and Trailer General Arrangement 

70514F Sheet 2 Rev. 8 NLI 1/2 Cask and Trailer General Arrangement 

70885F Sheet 1 Rev. 3 Spent Fuel Cask Details 

70885F Sheet 2 Rev. 2 Spent Fuel Cask Details 

70885F Sheet 3 Rev. 2 Spent Fuel Cask Details 

70885F Sheet 4 Rev. I Spent Fuel Cask Details 

70887F Sheet I Rev. I Outer Closure Head 

70888F Sheet 1 Rev. 3 Spent Fuel Cask General Assembly 

Configuration (A) 

70516F Sheet 1 Rev. 8 Spent Fuel Cask General Assembly 

70562F Sheet 1 Rev. 1'1 Inner Container 

70562F Sheet 2 Rev. 7 Inner Container 

70562F Sheet 3 Rev. 0 Inner Container 

70562F Sheet 4 Rev. 0 Inner Container 

Configuration (B) 

70886F Sheet I Rev. 2 Basket Concept 

70884F Sheet I Rev. 2 Inner Closure Head 

Configuration (C) 

460-052-F8 Sheet I Rev. 4 Rockwell Fuel Basket - NLI 1/2 Cask 

460-052-F9 Sheet I Rev. 3 Container - Fermi Fuel, Rockwell Basket - NLI 
1/2 Cask, Assembly of 

Configuration (D) 

347-291-F12 Sheet I Rev. 2 Liner- 3 Element, NLI 1/2 Cask, Fuel Movement 
Project 
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