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1 ...................................  
2 ...................................  
3 ...................................  
4............................................  
5 ...................................  
6 ...................................  
7 ...................................  
8 ...................................  
9 ...................................  
10..................................  
I11.................................

,14b 1/2-990' 
qLI 1t12-990 

qLI, 1/2-990 

4LI-1/2-990.  
qMU 1/2-99C 

JqLI 1/2-99C 

SILl 1/2-99C

Record of Revisions 

i .................................................. M arch 1996 
ii .................................................... M ay 1999 

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

Section 11 

11-1 .................................................. 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 
11-9 .................................................. Oct. 1990 
11-10 ............................................... Feb. 1996 
II-lOa .............................................. Feb. 1990 
II-lOb .............................................. Oct. 1990 
11-11 ......................................... Original Issue 

' Original Issue refers to application dated December 
1985.

Section III 

llI-i .................................................. Feb 1991 
n-ii ......................................... Original Issue 

111-1 ................................................ Oct. 1990 
M1-2 ................................................. Feb 1996 
III-2a .............................................. Feb. 1990 
1-3. .................. ... Apr. 1992 

M1-4 ................................................ Feb. 1996 
IM -4a ............................................... Feb 1990 
111-5 ........................................ Original Issue 
111-6 ......................................... Original Issue 
rn-7 ......................................... Original Issue 

1-8 ......................................... Original Issue 
M1-9 ......................................... Original Issue 
IH-10 ....................................... Original Issue 
M1-11 ....................................... Original Issue 
IH-12 ....................................... Original Issue 
I1-13 ....................................... Original Issue 
I1-14 ....................................... Original Issue 
n-15 ....................................... Original Issue 

111-16 ....................................... Original Issue 
11-17 ....................................... Original Issue 
11-18 ....................................... Original Issue 
HII-19 ....................................... Original Issue 
111-20 ....................................... Original Issue 
rn-20a ........................................... Apr. 1992 
1II-20b ............................................. Feb 1990 
I11-21 .............................................. Feb. 1991 
111-21a ............................................. Feb 1996 
M1-21b ............................................ Feb. 1991 
I1-22 ....................................... Original Issue 

Section IV 

IV-I ......................................... 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-1 I....................................... 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-A 1 ............................................. 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 
V1-4 ......................................... Original Issue 
VI-5 ......................................... Original Issue 
VI-6 ......................................... Original Issue 
VI-7 ......................................... Original Issue 
VI-8 ........................................ Original Issue 
VI-9 ......................................... Original Issue 
VI-10 ....................................... Original Issue 
VI-11 ....................................... Original Issue 
VI-12 ....................................... Original Issue 
VI-13 ....................................... Original Issue 
VI-14...................................... Original Issue 
VI-15 ....................................... Original Issue 
VI-16 ....................................... Original Issue

V1I-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 

V11-1 ................ Original Issue 
V11-2 ................ Original Issue 
V11-3 ................ Original Issue 
VII-4 ........................................ Original Issue 
VII-5 ........................................ Original Issue 
VII-6 ........................................ Original Issue 
VII-7 ........................................ Original Issue 
VII-8 ........................................ Original Issue 
V11-9 ................ Original Issue 
VII-10 ...................................... Original Issue 
VII-11 ...................................... Original Issue 
VII-12 ...................................... Original Issue 
V'1-13 ...................................... Original Issue 
VII-14 ...................................... Original Issue 
1II-15 ...................................... Original Issue 
V' I-16 ...................................... Original Issue 
V'1-17 ...................................... Original Issue 
V' I-18 ...................................... Original Issue 
V'1-19 ...................................... Original Issue 
V'1-Al ........................................... Dec. 1985 
VII-A2 ..................................... Original Issue 
VI1-A3 ..................................... Original Issue 
VII-A4 ..................................... Original Issue 
V'1-A5 ..................................... Original Issue 
VI1-A6 ..................................... Original Issue 
VI1-A7 ..................................... Original Issue 
VII-AS ..................................... Original Issue 
VH-A9 ..................................... Original Issue 
VI1-Al0 ................................... Original Issue
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Section VIII 

VIII-i ....................................... Original Issue 
VIII-ii .............................................. Oct 1990 
VIlI-iii ............................................. Feb 1990 
VIII-iv ............................................ Dec 1988 
VIII-v ...................................... Original Issue 
VIII-1 ............................................ 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-10 .................................... Original Issue 
VIII-11 .................................... 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- 18 .................................... 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 
VIII-26 .................................... Original Issue 
VIII-27 .................................... Original Issue 
VIII-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-AI ................................... 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-Bi .................................... 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 
VHII-B1O .................................. Original Issue 
VIII-B1 1.................................. Original Issue 
VIII-B12 .................................. Original Issue 
VIII-C1 .................................... 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
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VIII-D 1 .......................................... 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 
VIII-D9 .......................................... Feb. 1987 
VIII-D1O ........................................ Oct. 1990 
VIII-El .......................................... Aug. 1988 
VIII-E2 .......................................... Aug; 1988 
VIII-E3 .......................................... Aug. 1988 
VIII-E4 ......................................... Aug. 1988 
VIII-E5 .......................................... Aug. 1988 
VIII-E6 .......................................... Aug. 1988 
VIII-E7 .......................................... Aug. 1988 
VIII-E8 .......................................... Aug. 1988 
VIII-E9 .......................................... Aug. 1988 
VIII-El0 ........................................ Aug. 1988 
VIH-F1 ........................................... Feb. 1990 
VI H-F2 ........................................... Feb. 1990 
VIII-F3 ........................................... Feb. 1990 
VIII-F4 ........................................... Feb. 1990 
VIH-F5 ........................................... Feb. 1990 
VIII-F6 ........................................... Feb. 1990 
VIII-F7 ........................................... Feb. 1990 
VIII-G1 ............ ..... 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-1 ......................................... Original Issue

IX -2 ......................................... Orighial 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 -16 ....................................... Original Issue 
IX -17 ....................................... Original Issue 
IX -1 ....................................... 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 ........................................ e.. Apr. 1992
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IX-37h ............................................ 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-A l ...................................... 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-B 1 ...................................... 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-Cl ............................................. Oct. 1990 

Section X 

X-i .................................................. Oct. 1990 
X-ii ................................................. Feb. 1990 
X-iii ................................................ Oct. 1990 
X-1 .......................................... 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-11 ........................................ 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-1 ........................................ 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 ............................................. Dec. 1988 
X,22j ............................................. Dec. 1988 
X-22k ............................................ Dec. 1988 
X-221 ............................................. Dec. 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 ............................................... Oct. 1990 
X-30 ............................................... Oct. 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-A 6 .............................................. Oct. 1990 
X-A 7 .............................................. Oct. 1990 
X-A 8 .............................................. Oct 1990 
X-A 9 .............................................. Oct. 1990 
X-A 10 ............................................ Oct 1990 
X-A11 ............................................ Oct 1990 
X-A 12 ............................................ Oct. 1990 
X-A 13 ............................................ Oct 1990 
X-A 14 ............................................ Oct. 1990 
X -A 15 ............................................ Oct. 1990 
X-A 16 ............................................ Oct. 1990 
X-A 17 ............................................ Oct. 1990 
X -A I8 ............................................ 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 -D1 .............................................. Feb. 1990 
X -D2 .............................................. Feb. 1990 
X-D 3 .............................................. Feb. 1990 
X-D4 .............................................. Feb. 1990 
X-D 5 .............................................. Feb. 1990 
X-D 6 .............................................. Feb. 1990 
X -D 7 .............................................. Feb. 1990 
X-El ............................................... Feb. 1990 
X-E2 ............................................... Feb. 1990 
X -E3 ............................................... Feb. 1990 
X -FA ............................................... Feb. 1990 
X-F1 ............................................... Oct 1990 
X -F2 ............................................... O ct. 1990 
X -F3 ............................................... O ct 1990 
X -F4 ............................................... O ct. 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 -F18 ............................................. Oct 1990 
X -F19 ............................................. O ct 1990 
X-F20 ............................................. Oct 1990 
X -F21 ............................................. O ct 1990 
X-F22 ............................................. O ct. 1990 
X -F23 ............................................. Oct. 1990 
X-F24 ............................................. Oct 1990 
X -F25 ............................................. Oct. 1990 
X -F26 ............................................. Oct. 1990 
X -F27 ............................................. Oct. 1990 
X -F28 ............................................. O ct. 1990 
X -F29 ............................................. Oct 1990 
X-F30 ............................................. Oct 1990 
X-F31 ............................................. Oct 1990 
X-F32 ............................................. Oct 1990
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X -F33 ............................................ Oct. 1990 
X -F34 ............................................. Oct. 1990 
X -F35 ............................................. Oct. 1990 
X -F36 ............................................. Oct. 1990 
X -F37 ............................................. Oct. 1990 
X -F38 ............................................. Oct. 1990 
X-F39 ............................................. Oct. 1990 
X -F40 ............................................. Oct. 1990 
X -F41 ............................................. Oct. 1990 
X-F42 ............................................. Oct. 1990 
X -G1 .............................................. Oct. 1990 
X -G2 .............................................. O ct. 1990 
X -G 3 .............................................. Oct. 1990 
X -G4 .............................................. Oct. 1990 
X -G 5 .............................................. Oct . 1990 
X -G 6 .............................................. Oct. 1990 
X -G 7 .............................................. Oct. 1990 
X -G 8 .............................................. Oct. 1990 
X -G 9 .............................................. Oct. 1990 
X -G IO ............................................ Oct. 1990 
X -G 11 ............................................ Oct. 1990 
X -G 12 ............................................ Oct. 1990 
X -G 13 ............................................ Oct. 1990 
X -G 14 ............................................ Oct. 1990 
X -G 15 ............................................ Oct. 1990 
X -G 16 ............................................ Oct. 1990 
X -G 17 ............................................ Oct 1990 
X -G 18 ............................................ Oct. 1990 
X -G 19 ............................................ Oct. 1990 
X -G20 ............................................ Oct. 1990 
X -G21 ............................................ Oct. 1990 
X -G22 ............................................ Oct. 1990 
X-G23 ............................................ Oct. 1990 
X-G24 ............................................ Oct. 1990 
X -G 25 ............................................ Oct. 1990 
X -G26 ............................................ Oct. 1990 
X -G27 ................................ ........... Oct. 1990 
X -G28 ............................................ Oct. 1990 
X -G29 ............................................ Oct. 1990 
X -G30 ............................................ Oct. 1990 
X -G 31 ............................................ Oct 1990 
X -G 32 ............................................ O ct 1990 
X -G 33 ............................................ Oct. 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-1-11a .................................. Original Issue 
XI-1-1lb .............. Original Issue 
XI-I-1 lc .............. Original Issue 
XI-I-1ld .................................. Original Issue 
XI-1-12 .................................... Original Issue 
XI-1-13 .................................... Original Issue 
XI-1-14 .................................... Original Issue 
XI-1-15 .................................... Original Issue 
XI-1-15a .................................. 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-I-18c .................................. Original Issue 
XI-1-18d .................................. Original Issue 
XI-I-18e .................................. Original Issue 
XI-1-18f .................................. Original Issue 
XI-1-18g .................................. Original Issue 
XI-1-18h .................................. Original Issue 
XI-l-18i ................................... Original Issue 
XI-I-18j ................................... Original Issue 
XI-I-18k .................................. Original Issue 
XI-l-19 .................................... Original Issue 
XI-1-20 .................................... Original Issue 
XI-1-21 .................................... Original Issue 
XI-1-22 .................................... Original Issue 
XI-1-23 .................................... Original Issue 
XI-1-24 .................................... 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-l-30a .................................. Original Issue 
XI-1-31 .................................... Original Issue 
XI-1-31a .................................. Original Issue 
XI-1-31b .................................. 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-1-37a .................................. Original Issue 
XI-1-37b .................................. Original Issue 
XI-1-37c .................................. Original Issue 
XI-1-37d .................................. Original Issue 
XI-1-37e .................................. Original Issue 
XI-1-38 .................................... Original 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-1-42b .................................. Original Issue 
XI-1-42c .................................. 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 
XI-2-2 ...................................... Original Issue 
XI-2-3 ...................................... Original Issue 
XI-2-3a .................................... Original Issue 
XI-2-3b .................................... Original Issue 
XI-2-3c .................................... Original Issue 
XI-2-4 ...................................... Original Issue 
XI-2-4a .................................... Original Issue 
XI-2-5 ...................................... Original Issue 
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XV.2 Cask Loading 

1. Verify the cask is in an unimpaired physical condition as required by 10 CFR 

71.87 (b).  

2. Verify the neutron shield fluid level.  

Note: The neutron shield tank may be empty when the cask is in 

Configuration D.  

3. If the cask is to be used in Ponfiguration C, verify the presence of the boral sheets 

in the basket.  

4. Disengage the outer closure head bolts. Remove the outer closure head and place 

it in a suitable storage location. Inspect the o-ring and replace it if necessary.  

Inspect each lid bolt and replace it if necessary.  

5. Remove the valve caps from the inner closure head. Inspect the o-ring seals, and 

replace them as necessary. Visually inspect the valved quick disconnect nipples 

and replace them if necessary.  

6. Disengage the inner closure head bolts. Remove the inner closure head and place 

it in a suitable storage location. Inspect the elastomer o-ring and replace it if 

necessary. Replace the metallic o-ring. Inspect each lid bolt and replace it if 

necessary.  

7. Visually inspect the inner cavity for foreign material or damage. Inspect the 

gasket in the suction drain line flange and replace it if necessary.  

8. If needed, install, or verify the presence of, a spacer on the inner closure head.  

9. *Open the inner container closure head valves.  

10. *Remove the fuel assembly spacer plug (if needed).  

XV.2.1 Wet Loading of Fuel 

1. Fill the cask cavity with clean water.  

2. Engage the cask lifting yoke with the cask lifting trunnions and lift the cask.  

Carefully lower the cask into the pool and place it in the loading area. Rinse the 

cask with clean water as it enters the pool.  

3. Disengage the lifting yoke from the cask and place the yoke in a suitable storage 

location.  

4. Identify the fuel to be loaded. Verify the fuel meets the requirements of the 

Certificate of Compliance.  
XV-3 Revised 
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5. Carefully place the fuel (assembly or rods in container) in the cask.  
6. Confirm that the fuel or container is correctly seated.  
7. Repeat steps XV.2.1 #5 and #6 as necessary to load multiple assemblies or 

containers.  
8. *Install the fuel assembly spacer plug in the cask (if needed).  
9. Attach a valve access attachment to each valve on the inner closure head. This 

provides an open condition for these penetrations.  
10. Replace the closure lid on the cask. This may be accomplished with the yoke, or 

with separate rigging. Guide pins, which are located in the cask flange, provide 

final alignment.  

11. Visually verify that the lid is seated.  
12. Engage the cask lifting yoke with the cask lifting trunnions. Verify the yoke 

engagement before lifting the cask.  
13. Lift the cask to the pool surface. Install and hand tighten the inner head bolts.  
14. Raise the cask out of the water and place it in a decontamination pit, or other area 

as appropriate and disconnect the lifting yoke. Rinse the cask with clean water as 
it exits the pool.  

15. Remove the guide pins and install the shipping bolts.  
16. Torque the inner head bolts to the specific torque requirements in three passes.  

(See Table XV.1 for Torque and Lubricating Requirements.) 
17. Connect a clean water supply line to the drain valve, and a drain line to the vent 

valve. Flush the cask with at least two volumes of clean water. Disconnect the 
water supply and drain lines.  

18. Connect a helium/argon/nitrogen supply line f4 the vent valve and a drain line to 
the drain valve.  

19. Pressurize the cask cavity to force out approximately five gallons of water.  
20. Close drain valve and pressurize the inner cavity to 10 psig. Close vent supply 

valve and gas supply valve.  
21. *Remove the gas supply and drain lines.  
22. Check for five minutes for leaks through the inner closure head and inner closure 

head valves by observing the presence of bubbles. The presence of bubbles 
requires corrective measures and repeating of all operational steps subsequent to 
that step at which corrective measures were effective.  

23. Drain water from closure head cavity by attaching fixtures with valved couplers to 
valved nipples to open the closure head cavity drain valves.  
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3. Confirm that the fuel or container is correctly seated.  

4. -Repeat steps XV.L #2 and #3 as necessary to load multiple assemblies or 

containers.  

5. *Install the fuel assembly spacer plug in the cask (if needed).  

6. Replace the closure lid on the cask.  

7. Visually verify that the lid is seated.  

8. Install and hand tighten the inner closure head bolts.  

9. Torque the inner head bolts to the specific torque requirements in three passes.  

(See Table XV.I for Torque and Lubricating Requirements.) 

10. Fill the head cavity with water.  

11. Connect a helium/air/nitrogen supply line to the vent valve and a drain line to the 

drain valve.  

12. Pressurize the cask cavity to 10 psig. Close the vent supply valve and gas supply 

valve.  

13. Check for five minutes for leaks through the inner closure head and inner closure 

head valves by observing the presence of bubbles. The presence of bubble 

requires corrective measures and repeating of all operational steps subsequent to 

that step at which corrective measures were effective.  

14. Remove the water from the head cavity.  

15. Remove the gas supply and drain lines.  

16. Perform the helium leak test on the inner cavity head as required by Section XVI.  

17. Backfill the inner cavity with helium to atmospheric pressure.  
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XV.4 -Preparation of the Cask for Shipment 

This section is applicable to shipping an empty or loaded cask.  

1. Place valve caps over inner head valves and tighten to torque specified in Table 

XV.1.  

2. Perform required leak test on valve caps as required by Section XVI.  

Note: If the cask is empty, the leak tests are not necessary.  

3. Reposition outer closure head on cask and tighten the outer closure head bolts to 

the torque specified in Table XV.1.  

Note: If the cask is used to ship contents with a decay heat load of greater than 

2.0 kW, all residual water is removed from the inner head cavity by 

vacuum drying as described in steps #4 through #7.  

4. Connect a vacuum pump to the outer closure head vent valve. Connect a vacuum 

gauge to the outer closure head drain valve.  

5. Evacuate the closure head cavity to one half the vapor pressure of water (see next 

step) at the temperature of the cask and maintain for 15 minutes.  

6. Stop the vacuum pump and monitor the pressure for 10 minutes. If the pressure 

rise is less than one quarter of the vapor pressure of water at the temperature of 

the cask, the cask is adequately dried for shipment. If not, repeat steps F4 and V.  
At 70TF the vapor pressure of water is 18 mm of mercury.  

7. Remove the vacuum pump and vacuum gauge.  

8. Perform leak test on outer closure head as required by Section XVI.  

Note: If the cask is empty, the leak tests are not necessary.  

9. Bolt outer closure head valve caps to torque specified in Table XV.1 and perform 

the leak tests required by Section XVI.  

Note: If the cask is empty, the leak tests are not necessary.  

10. Decontaminate the cask as needed.  

11. Engage the cask lifting yoke with the cask lifting trunnions and lift the cask.  

Transfer the cask to the trailer and lower the cask onto the rear trunnions. Lower 

the cask to rest on the front tie-down saddle, moving the crane as required to 

maintain cask engagement to the trailer and crane cables vertical.  

12. Disengage the lifting yoke and place it in a suitable location.  

13. Install the cask tie-down bolts.  

14. Install the top and bottom impact limiters.  
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XV.5, Loading Failed Metallic Fuel and Severely Failed Metallic Fuel Filters 

1. Check the failed fuel canister (FFC) for damage.  

2. Place the FFC inside the containment barrier poltion of the pool. Position the FFC 

in the failed rod loading station.  

3. For each rod loaded into the large diameter FFC (4.0-inch), remove the ceramic 

filter from the top of the original failed rod can. Position the can plug with 

aluminum screen onto the open can. Install the plug.  

4. Verify the accountability records. One failed rod may be loaded into the small 

diameter can (2.75-inch), three failed rods or 10 filters may be loaded into the 

large diameter can.  

5. For FFC(s) loaded with filters place aluminum wool on top of the last filter. The 

curie limits as stated in 10 CFR 71.63(a) cannot be exceeded for casks loaded 

with filters.  

6. Place the designated failed fuel rods or filters into the FFC.  

7. Verify that the lid thread and seal area is not fouled during rod insertion.  

8. When the can is loaded, install the lid using the FFC Lid Installation Tool.  

9. Using the FFC handling tool, move the loaded FFC through the containment 

barrier door and place the FFC horizontally into the upender.  

10. Operate the hand winch to move the FFC to the vertical position.  

11. Torque the FFC lid to 100 foot-pounds for the small canister, or 130 foot-pounds 

for the large canister.  

12. Connect the nitrogen supply line to the vent valve.  

13. Open the nitrogen supply valve and pressurize the FFC to force out the water.  

Blow gas through the FFC for 5 minutes after the first bubbles appear. Remove 

the gas supply line.  

14. Invert the FCC in the upender and install the pipe plug.  

15. Re-invert the FFC in the upender.  

16. Attach the vacuum pump to the FFC vent valve. Evacuate the FFC to a pressure 

below 1 inch of mercury for 15 minutes. Remove the vacuum pump and backfill 

with nitrogen.  

17. Remove the FFC from the upender and place it into temporary storage.  
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Table XV. I Bolt, Wrench, and Torque Table

NOTES: 

1) If heavy hex head bolts are used, 1-1/16" wrench will be required.  

2) If heavy hex head bolts are used, 1-1/4" wrench will be required.  

3) If the cask is empty, torque these bolts to 1/2 the specified value.  

4) Tolerance specified is for wrench set-point 0 

5) All bolts shall be lightly lubricated using nuclear grade pure nickel Never-Sieze or equivalent

XV-14Revised 
NI . 1/2-99C

Bolts Number Used Fastener Wrench Torque Value (ft-lbs.)4  Lubrication 

Personnel Banier Bolts 4 5/8" - 11 UNC-2A - Hex 15/16" Socket' 40-50 
Head Bolt 

Top Impact Limiter Bolts 4 3/4" - 10 UNC-2A - Hex 1-1/8" Box or 10 +2 
Head Bolt Sockete -0 

Bottom Impact Limiter Bolts 4 3/4" - 10 UNC-2A - Hex 1-1/8" Box or 10 +2 e 0j 
Head Bolt Socketi -0 

Tie-down Bolts 2 1-3/8" - 6 UNC-2A - Hex 1" Hex Key 200 +20 
Socket Head Cap Screw -0 

Outer Closure Head Boltsj 8 1" - 8 UNC-2A - Socket Head 3/4" Socket 75 +101 &MAC 
Cap Screw -0 

Inner Closure Head Bolts! 12 1" - 8 UNC-2A - Hex Head 1-1/2" Socket 300 +201 j 
Bolts -04 

Inner Closure Head Valve 6 1/2" - 13 UNC-2A - Hex 3/4" Socket 21 +21 
Cap Boltst Head Bolts -0 

Closure Head Cavity Drain 6 1/2" - 13 UNC-2A - Hex 3/4" Socket 7 +24 
Valve Cap Boltsj Head Bolts -0 

Water Jacket Drain - Valve 4 3/4" - 16 UNC-2A - Socket 5/16" Hcx Key 23 +2 Sea 
Box Cover Bolts Head Cap Screws -0 

Inner Closure Head 2 1" - 8UNC-2A - Hex Head 1-1/2" Socket 10 +5 
___Bolts -0
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