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NAC INTERNATIONAL RESPONSE 
TO 

REQUEST FOR ADDITIONAL INFORMATION 

MATERIALS EVALUATION 

2.5 C lar ify Drawi ng No. 423 -927, OP to: 

NAC-STC 
Docket No: 7 1-9235 

CoC No : 9235 

C larify top/bottom and s ide view of shi e ld ring assembly (define location of cask 

body and impact limiters in eac h view); 

Define acceptance criteria and non-destruct ive examinati on fo r all safety-re lated 

we lding in the assembly; 

C larify location of cask body bo lts ( item 7) and thread inserts (item 13) in top or 

bottom view; 

C larify location of hex bo lts (item 8) and flat was her (i tem 9) in s ide v iew; 

C larify re lati ve placement of top secto r (item 2) and top secto r we ldment (item 1 ); 

and , 

Define applicability of Note 1 . 

T he viewer perspecti ves and locati ons of certa in subco mponents are uncl ear in the 

drawing . The information is necessa ry to ensure co mp I iance with IO CFR 71.31 (a)( 1 ). 

NAC Jnte rnational R espo nse to Acceptance and Maintenance Tests Eva luati o n RAJ 2-5 : 

Bullet I response: T he orientatio n of the shi e ld ring as in sta ll ed on th e top end of the cask 

is indicated with the top and s ide v iew detail. Co ns istent w ith standard draw ing practices 

the top v iew detail is presented in line w ith the ma in s ide v iew. T he upper secti o n of the 

cask is shown in phantom, with the top end bei ng indicated by the presence of lifting 

trunni ons. Sect io n A -A deta il s the location of the top impact limi te r re lat ive to the shi e ld 

ring. 

Bullet 2 respo nse: The identified weld connects the lift lug to the top sector of the shield 

ri ng and is used for handling th e top sector for in sta ll ati on and remova l. The weld and 

tab are not credited for structu ra l or shi e lding performance und er transport co nditi ons. 

Accordingly, the detai ls of the we ld non-destruct ive exam inat io n are deemed no n

essentia l details for the licens ing draw ing, as they do not relate to the safe ty performance 

of the transport package. 

Bullet 3 response: The structura l capacity of the bolted attac hm ent is determined by the 

size and number of bo lts spec ifi ed, which is detai led in the bill of material. As deta il ed in 
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AC-STC 
Docket o: 71-9235 

Coe No: 9235 

NAC Calculation no . 30067-20 10, the bolt tensile area and the shear strength of the 

interna l threads (e.g., length of engagement) prov ides the limiting capacity for the bo lted 

attachment. Additionally, bolt loads vary based on their angu lar pos ition. According ly, 

the drawing is revi sed to detai l angul ar locati on of the bolts and the ring' s counterbore 
depth which determines the thread length that ex tends beyond the inner diameter of the 

ring sector as well as ensures the bolt head remains recessed. The ax ial position of the 

bolts does not significantly affect bolt load ing and is therefore , deemed not needed on the 

license drawing. 

Bullet 4 response : The bolt (Item 8) and washer (Item 9) are used to attach the side ring 

sectors to the top and bottom ring sectors which are subsequentl y bo lted to the cask. The 
axial position of the bolts does not significantl y affect bolt loading and is therefore, 

deemed not needed on the license drawing. Therefore , Item 8 and Item 9 support the 

weight of the side sectors only and the bolt size and thread spec ificati on provide 
sufficient detai l with respect to their design function. 

Bullet 5 response: As detai led in the drawing bill of material , Assembly 98 is the Top 
Sector We ldment (Item I) and made up of one Top Sector (Item 2) and two Lift Lugs 
(Item 3). The drawing detail s the location of top sector and lift lugs . 

Bullet 6 response: Note I is referenced in the bill of mate ri al for the Item 4 specification. 

The use of a general note is a common method for providing more detail than will fit in 

the allotted space in the bi ll of material s . 
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List of Changes, NAC-STC SAR, Revision 180 

Chapter I 

• Page 1-v, modified List of Drawings to reflect drawing revisions . 

Chapter 2 

• No changes. 

Chapter 3 

• No changes. 

Chapter 4 

• Page 4.5-14, modified text near the end of the paragraph in Section 4.5.2. 
• Pages 4.5-20 thru 4.5-22 , added data sheets. 
• Pages 4.5-23 thru 4.5-38 , text flow changes . 

Chapter 5 

• No changes. 

Chapter 6 

• No changes. 

Chapter 7 

• No changes. 

Chapter 8 

• No changes. 

Chapter 9 

• No changes . 
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List of Drawing Changes, NAC-STC SAR, Revision 180 

Drawing 423-800, Revision 20P 

Drawing 423-800, Revision 19P 

Drawing 423-800, Revision 19P is currentl y under NRC review. 

Drawing 423-800, Revision 20NP 

Sheet 1: 
I. Added Delta note 16 that reads "Seal material may be VM 125-75 or YM835-75." Added 

delta note 16 ca ll out symbo l to 8.0.M. items 26 and 29 . 
2. 8.0.M., ltem 26, revised description to "Parker 3-908" , was "Parker 3-908YM835-75". 
3. B.O.M. , Item 29, revised description to "Parker 3-904", was "Parker 3-904VM835-75". 

Drawing 423-800, Revision 19NP 

Drawing 423-800, Revision I 9NP is currentl y under NRC review. 

Drawing 423-803, Revision 15 

Sheet I: 
1. Added Delta note 20 that reads "Seal material may be VM 125-75 or YM835-75." Added 

delta note 20 ca llout sym bol to 8.0.M. items I 0, 11 , 15, 16 and 19. 
2. B.O .M. , ]tem 10, revised description to "Parker 3-906", was "Parker 3-906YM835-75". 
3. 8.0.M. , Jtem 11 , revised description to "Parker 3-9 16", was "Parker 3-91 6YM835-75". 
4. B.O.M., Item 15, revised description to "Parker .275 Dia. ID 071 .8", was "Parker .275 

Dia. VM835-75 ID 07 1.8" . 
5. B.O.M. , Item 16, revised description to "Parker .275 Dia . ID 0 73.0", was "Parker .275 

Dia. VM835-75 ID 073.0". 
6. 8.0.M. , Item 19, revised description to "Parker 3-9 I 6" , was "Parker 3-9 I 6VM835-75 " . 
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Drawing 423-805, Revision 9 

Sheet l: 
I. Added Delta note 8 that reads "Sea l material may be YM 125-75 o r VM835-75." Added 

delta note 8 ca ll out sy mbol to B.O .M. item 3. 
2. B .O.M. , Item 3, revi sed description to "Parker .275 Dia." , was "Parker .275 Dia. VM835 -

75" . 

Drawing 423-805, Revision 8 

Drawing 423 -805 , Revision 8 is currently under NR C review. 

Drawing 423-806, Revision 14 

Sheet 1: 
I. Added Delta note 9 that reads "Sea l mater ial may be VM 125 -75 or VM835-75." Added 

delta note 9 ca ll out symbol to B.O.M . items 8, 9, and 10. 
2. B.O.M., Item 8, rev ised description to "Pa rker #2-238" , was "Parker #2-238 YM835-75". 
3. B .O.M., Item 9, revi sed description to "Parker #2-244 ", was "Parker #2-244 YM835-75" . 
4. B.O.M ., Item I 0, revised descript ion to "Parker #3-902" , was "Parker #3-902 YM835-

75" . 

Drawing 423-806, Revision 13 

Drawing 423-806, Revi s ion 13 is cu rrentl y under N RC rev iew. 

Drawing 423-807, Revision 6 

Sheet I : 
I . Revised note IO to delta note that reads "Sea l material may be VM 125-75 or YM835-

75. ", was "(De leted)". Added de lta note 10 ca ll out sy mbo l to B.O .M . items 5, and 9. 
2. B.O .M ., Item 5, rev ised description to "Pa rker #2- 147 ", was "Parker #2-1 47 YM835-75". 
3. B.0.M. , Item 9, rev ised description to "Parker #2-244 ", was "Parker #2 -244 VM835-75" . 
4. Updated titl e block to current standard. 

Drawing 423-807, Revision 5 

Drawing 423 -807, Rev is ion 5 is current ly under NRC rev iew . 
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Drawing 423-927, Revision lNP 

I. B .O.M ., Item I, revi sed to "(De leted)" , was "Top Sector Weldment" 
2. 8 .0 .M ., Items 2 and 3, rev ised Quantity call outs from Assy 98 co lumn to Assy 99 

column . 
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CoC Sections (revised) 

Page 5 of22 
5.(a)(3) Drawings 

(i ) The cask is constructed and assembled in accordance with the fo llowing N uclear 
Assurance Corporation (now NAC International) Drawing Nos.: 

423 -800, sheets 1-3 , Rev. 20P & 20NP 
423 -802, shee ts 1-7, Rev. 24 
423-803 , sheets 1-2, Rev. 15 
423-804, shee ts 1-3, Rev. I I 
423-805 , shee ts 1-2, Rev. 9 
423 -806, sheets 1-2, Rev. 14 
423 -807, sheets 1-3 , Rev. 6 

423-811 , sheets 1-2, Rev. 12 
423-812, Rev. 6 
423-900, Rev. 9 
423-209, Rev. 0 
423-210, Rev. 0 
423-90 I, sheets 1-2, Rev. 3 
423-927 , Rev. IP & INP 

(ii) For the directly loaded configuration, the basket is constructed and assembled in 
accordance with the following Nuclear Assurance Corporation (now NAC International) 
Drawing Nos.: 

Page 14 of22 

423-870, Rev. 6 
423-871 , Rev. 5 
423-872, Rev. 6 
423-873 , Rev. 2 

Table IO - Yankee C lass Fue l Asse mbly Characteristi cs 

Page 15 of 22 
Table 11 - Connecti cut Yankee Fue l Assemb ly Characteri stics 

Page 16 of 22 
Table 12 - LACBWR Fuel Assembly Characteri sti cs 

Page 21 of 22 

423-874, Rev. 2 
423-875, sheets 1-2, Rev . 11 
423-878, sheets 1-2, Rev. 4 
423 -880, Rev. 3P & INP 

12. Fo r shipme nt of hi g h burn up fuel assemblies, as described in content 5.(b)(l)(i)(2) and 
5 .(b)( I )( i)(4) and limited in 5.(b)(2)(i)(2) and 5.(b)(2)(i)(4) respect ive ly, the m ax imum 
time duration fro m the time the package breaks the surface of the spe nt fuel poo l unti I th e 
package is placed in th e horizo ntal orientation is limited to 72 ho urs. If thi s time limit 
cannot be met, the package m ay be re-flooded. HBU fuel assemblies subj ec ted to a 
package re-flood a re no t authorized for shipment. Hig h burnup fuel shipm e nts are limited 
to a total durati o n o f 6 months fro m the time package loading is co mp lete until the 
package arrives a t its fina l dest ina tion . These time limits also app ly to packages 
containing comming led load ings of hi g h burn up fuel and low burn up fuel as described in 
5 .(b )(2)( i) . 
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Page JO of22 
5.(b)( I )( i) Contents - Type and Form of Materia l - Irrad iated PWR fuel assembli es (Continued) 

Enr. 

(wt. %] 
1 .7 :s E < 1.9 

1.9 s E < 2.1 

2.1 :s E < 2.3 

2.3SE<2.S 

2.5SE<2 .7 
2.7:SE<2 .9 

2.9 :s E < 3.1 

3.1 :s E < 3.3 

3.3 :s E < 3.5 

3.5 :S E<3.7 

3.7SE<3.9 

3.9 :s E < 4.1 

4.1 :s E < 4.3 

4 .3SE<4.S 

(3) Undamaged I 7x 17 Advanced Fuel Assembly PWR low burn up (i.e., assemb ly average 
burnup le s than or equal to 45 GWd/MTU) fuel assemblies that meet the fuel assembly 
criteria fo r Framatome-Cogema I 7x 17 fuel I isted in Table I for content 5.(b )( I )( i)( I). 
The max imum heat load per assembly is 850 watts and the max imum burnup may not 
exceed 45 GWd/MTU. The minimum fuel assembly coo l time is determined from Table 
6. The use of the optional shie ld ring assembly, as configured in NAC Internat ional 
Draw ing No. 423-927, is requ ired . 

(4) Undamaged I 7x 17 Advanced Fuel Assembly PWR high burn up (i.e., asse mbly average 
burnup exceeding 45 GWd/MTU) fue l assemblies that meet the fue l assembly criteria for 
Framatome-Cogema 17x 17 fuel li sted in Table 1 for content 5.(b)( I )( i)( 1 ). The 
max imum assembly decay heat may not exceed 1.71 kW, and the maximum burnup may 
not exceed 55 GWd/MTU, provided the loadi ng pattern meets the req uirements of 
Configuration A, B or C as shown in NA C International Drawing No. 423-800. Only 
Zirc-4 and MS® Zirconium all oy cladding may be loaded per shipment, with a max imum 
of 4 Zirc-4 fuel assemblies may be loaded per shi pment. Gadolini um based integral fue l 
burnable ab orber rods (IFBAs) are perm itted, but boron-based IFBAs are not. The 
minimum fuel assembly coo l tim e is determined from Tab le 7 through 9, depending on 
load ing co nfi guration. The fuel assemb lies shall not have been previously stored in an 
independent spent fuel storage install ation licensed under 10 CFR Part 72. 

Table 6 - Fuel Cool Time Table 
Minimum fu el Cool Time In Years 

Bu rnup (GWd/ MTU ] 

8 <10 10<8<15 15<B:S 20 20<8 <25 2S<BS30 30<BS32.S 32.S<BS35 35<8S37.5 37.5<8<40 40<BS41 41<8 :S42 42<B:S 43 43<8 <44 44<8 :S:45 

4.0 4 .0 4.0 4 .5 5.9 7.2 9.8 

4 .0 4 .0 4.0 4.4 5.5 6 .4 8.3 11 .4 15.3 
4.0 4.0 4.0 4 .3 5.2 5 .9 7. 2 9.7 13.2 

4.0 4 .0 4 .0 4 .2 4 .9 5.6 6.6 8.4 11.4 12.8 14.3 15 .9 17.6 19.2 

4 .0 4 .0 4.0 4 .1 4.8 5.3 6.0 7.4 9.8 11.1 12.5 13 .9 15.5 17.l 

4 .0 40 4.0 4 .0 4.7 5 .0 5.7 6.7 8.5 9.6 10.8 12 .1 13.6 I S.I 

4 .0 4 .0 4.0 4 .0 4.6 5 .0 5.6 6.2 7.6 8.4 9.4 10.6 11.9 13.3 

4.0 4.0 40 4.0 4.6 5.0 5.5 6.0 6.9 7.6 8.3 9.2 10.4 11.7 

4 .0 4.0 4.0 4 .0 4.6 4 .9 5.4 6.0 6.7 7 .0 7.5 8 .2 9.1 10.2 

4 .0 4 .0 4.0 4 .0 4.5 4 .9 5.4 5 .9 6.6 6.9 7.2 7.6 8.2 9 .0 

4.0 4 .0 4.0 4 .0 4.5 4 .9 5.3 5.9 6.5 6.8 7 .1 7.5 7.9 8.4 

4 .0 4 .0 4.0 4 .0 4 .5 4 .8 5.3 5.8 6.5 6.8 7.0 7.4 7 .8 8.3 

4.0 4 .0 4.0 4 .0 4.5 4 .8 5.3 5.8 6.4 6.7 7.0 7.4 7.7 8.1 

4 .0 4 .0 4.0 4 .0 4.4 4 .8 5.2 5.8 6.4 6.6 6.9 7.3 7.7 8.1 
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Enr. Bumup [GWd/MTU) 
[wt.%] 45<8:S46 46<BS47 

2.9 :s E < 3.1 4.0 4.0 

3.1SE<3.3 4.0 4.0 

3.3 s E < 3.5 4.0 4.0 
3.5 :s E < 3.7 4.0 4.0 

3.7:S E < 3.9 4.0 4.0 

3.9 :5 E < 4.l 4.0 4.0 

4.1 s E < 4.3 4.0 4.0 

4.3 :5 E < 4.5 4.0 4.0 

Enr. Bumup (GWd/MTUJ 

(wt .%] 45<B:S46 46<B:S47 

2.9 :5 E <3. l 4.4 4.9 

3.1 s E < 3.3 4.4 4.5 

3.3 s E < 3.5 4.3 4.4 

3.5SE<3.7 4.2 4.4 
3.7 s E < 3.9 4.2 4.3 

3.9SE< 4.l 4.1 4.3 

4.1 :s E < 4.3 4.1 4.2 

4.3 :5 E < 4.5 4.0 4.2 

Enr. Bumup [GWd/MTUJ 

(wt . %) 45<BS46 46<BS47 

2.9:s E < 3.1 7.4 8.2 
3.1 s E < 3.3 6.4 7.1 

3.3 :s E < 3.5 5.5 6.2 

3.5:sE <3.7 5.4 5.6 

3.7 S E < 3.9 5.3 5. 5 
3.9 S E < 4.l 5.2 5.4 

4.1 s E < 4.3 5.2 5.4 

4.3 s E < 4.5 5.1 5.3 

Table 7 - Fuel Coo l Time Table 
(Configurati on A 17x 17 PWR HBU) 

Minimum Fuel Cool Time Table 

47<B:S48 48<BS49 49<8:SSO 50<B:S51 51<BS52 

4.5 5.0 5.7 6.3 6.9 

4.0 4.3 4.8 5.4 6.0 

4.0 4.1 4.2 4.7 5.2 
4.0 4.0 4.1 4 .2 4.5 

4.0 4.0 4.1 4.2 4.3 

4.0 4.0 4.0 4.1 4.2 

4.0 4.0 4.0 4 .1 4.2 

4.0 4.0 4.0 4.0 4.1 

Table 8 - Fuel Cool Time Table 
(Configuration B 17x l 7 PWR HB U) 

Minimum Fuel Coo l Time Table 

47<B:S48 48<B:S49 49<BS50 SO<BS51 Sl<BS52 

5.5 6.1 6.8 7.6 8.3 

4.7 5 .3 5.9 6.6 7.3 

4.5 4.7 5.1 5.7 6.3 

4.5 4.6 4.7 4.9 5.5 

4.4 4.5 4.7 4.8 4.9 

4.4 4.5 4.6 4.8 4.9 

4.3 4.4 4.5 4.7 4.8 

4.3 4.4 4.5 4 .6 4.8 

Table 9 - Fuel Coo l Time Table 
(Configurat ion C 17x 17 PWR HBU) 

Minimum Fuel Coo l Time Table 

47<BS48 48<BS49 49<BS50 50<8:SSl 51<8:SSZ 

9.1 10.0 11.0 12.0 13.1 
7.9 8.8 9.7 10.7 11.6 

6.9 7.7 8.5 9.4 10.4 

6.0 6.7 7.5 8.3 9.2 

5.7 5.9 6.6 7.3 8.1 

5.6 5 .8 6.0 6.4 7.1 

5.6 5.7 5.9 6.1 6.4 

5.5 5.7 5.9 6.0 6.3 

52<B:S53 53<B:SS4 54<BS55 

7.6 8.4 

6.7 7.4 8.1 

5.8 6.4 7.1 
5.0 5.6 6.2 

4.4 4.8 5.4 

4.3 4.5 4.7 

4.3 4.4 4.5 

4.2 4.4 4.5 

52<BSS3 53<BS54 54<BSS5 
9.1 10.0 

8.0 8.8 9.7 

7.0 7.8 8.6 

6. 1 6.8 7.5 

5.3 5.9 6.6 

5.0 5.2 5.7 

5.0 5 .1 5.3 

4.9 5.0 5.2 

52<BS53 53<BS54 54<8:S SS 

14.3 15.5 . 
12.7 13.9 15.1 

11.3 12.4 13.5 

10.1 11.0 12.0 

8.9 9.8 10.8 

7.9 8.7 9.6 

7.0 7.7 8.5 

6.6 6.8 7.6 
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5.(b)(2)( i) Maximum quant ity of material per package 

(3) Low burn up assembli es, as described in 5.(b)( J)(i)(J), sha ll have a maximum decay heat 
not to exceed 22. 1 kW per package. 

(4) For high burnup fuel assemblies, as described in 5.(b)(l)(i)(4), the number and the 
positioning of the fuel assemblies and shielded thermal shunts shal I meet the 
requirements as shown in Configuration A, B or C of NAC Internat ional Drawing 

o. 423-800 and shall have a max imum decay heat not to exceed 24 kW per 
package. A max imum of four Zirc-4 fuel assemb lies may be loaded per shipment. 

Low burnup fu el assemblies described in Item 5.(b)( l)( i)(I) may be comingled 
with hi gh burn up fuel assemblies described in 5.(b)(l )(i)(4), however, the 
requirements fo r contents described in Item 5.(b)(l)(i)(4) regarding assembly and 
thermal shunt numbers and positions apply to package containing the comingled 
loads. 

Low burn up fuel assemblies described in Jtem 5.(b)( I )(i)(3) may be comingled 
with hi gh burnup fuel assemblies described in 5.(b)( I )(i)(4), however, the 
requirements fo r contents described in ltem 5.(b)(l)(i)(4) rega rding assembly and 
thermal shunt numbers and posi tions apply to package containing the comingled 
loads. The use of the optional shield ring assembly, as configured in NAC International 
Drawing No. 423-927, is required . 



• 

• 

• 

Enclosure 5 to ED20 180062 
Page I of I 

Enclosure 5 

SAR Changed Pages and LOEP 

NAC-STC SAR, Revision l8D 

June 2018 



• 

• 

ANAC 
fd?I INT ERNA TIO NAL 

Atlanta Corporate Headquarters: 3950 East Jones Bridge Road, Norcross, Georgia 30092 USA 
Phone 770-447-1144, Fax 770-447-1797, www.nacintl.com 

June 2018 

Revision l8D 

J 



• 

• 

• 

NAC-STC SAR 
Docket o. 71-9235 

June 20 I 8 
Rev ision I 8D 

List of Effective Pages 

Chapter 1 

Page 1-i thru I -iv .......................... Revi sion J 8 Page 2.3. 8-1 .................................. Revision 18 

Page 1-v ................ .... ........ ...... ... Revision I 8D Page 2.4- 1 ..................................... Revision 18 

Pages I-vi thru I-vii ................... Revision l7D Page 2.4 .1-1 ........ .. ...... ...... ............ Revision 18 

Pages I-vii i thru I-ix ..................... Revision 18 Page 2.4.2-1 .................. ..... ........... Revision 18 

Pages 1-1 thru 1-1 I ....................... Revision 18 Page 2.4.3 -J .................. ..... .......... . Revi sion 18 

Page 1-12 ............ .. ..................... Revision I 7D Pages 2.4.4-1 thru 2.4.4-10 .. .... ..... Revision 18 

Pages 1.1-1 thru I. 1-46 ................. Revision 18 Page 2.4.5- 1 ............ .......... ...... ...... Revision 18 

Page I .2 -1 .......................... ........ Revision I 7D Page 2.4.6- 1 .......... .. ........ .. ........ .... Revision 18 

Pages I .2-2 thru I .2-49 ................. Revision 18 Pages2.5. l-l thru 2.5. l-38 ........... Revision I8 

Page I .3- 1 .. ................................... Revision 18 Pages 2.5.2- 1 thru 2.5.2-29 ........... Revision 18 

Pages 1.4-1 thru I .4-24 ...... .... ....... Revision J 8 Pages 2.6- 1 thru 2.6-2 ................... Revision 18 

Pages 2.6. 1-1 thru 2.6. l -7 ............. Revi sion I 8 

Chapter 2 Pages 2.6.2-1 thru 2.6.2-8 ............. Revi sion 18 

Page 2.6.3- 1 .................................. Revi sion 18 

Pages 2-i thru 2- ii .......................... Revision 18 Page 2.6.4- 1 .................................. Revision 18 

Page 2-i ii .. .. ................................ Revi sion l 7D Pages 2.6.5-1 thru 2.6.5-2 ........ ..... Revision 18 

Pages 2- iv thru 2-xv i ..................... Revision 18 Page 2.6.6-l .... ...... ...... .... ..... .. .. ..... Rev ision 18 

Pages 2- xvi i .............. .. .......... ..... Revision I 7D Page 2.6.7-1 .................... .... .. .. ...... Revision 18 

Pages 2-xv iii thru 2-lxviii .. ........... Revision 18 Pages2 .6.7 .I-I thru 2.6.7.1-17 .... Revision 18 

Page 2-1 .............................. .......... Revision 18 Pages 2.6.7.2-1 thru 2.6.7.2- 19 ..... Revision 18 

Pages2. I.I - I thru2.l.l-4 ............. Revision 18 Pages 2.6 .7.3 -1 thru 2.6.7.3- 1 I ..... Revi sion 18 

Page 2. 1. 1-5 .... .................... ....... Revision I 7D Pages 2.6 .7.4-1 thru 2.6.7.4-59 .. ... Revision 18 

Pages 2. 1.2-1 thru 2. 1.2-5 ............. Revision 18 Pages 2.6.7.5 -1 thru 2.6.7.5- 13 ..... Revision 18 

Pages 2. 1.3 -1 thru 2. 1.3 -1 5 .... ....... Revision 18 Pages 2.6.7.6-1 thru 2.6.7.6- 13 ..... Revi sion 18 

Pages 2.2- 1 thru 2.2-3 ...... .. .. .... .... . Revi sion 18 Pages 2.6.7.7-1 thru 2.6.7.7-5 .. .. ... Revision 18 

Pages 2.2-4 .......... ........ ............... Revision I 7D Pages 2.6 .7 .8-1 thru 2.6.7.8-4 .... Rev ision I 7D 

Pages 2.2-5 thru 2.2-8 ...... .. ........... Revi sion 18 Page 2.6.8-1 .............. .. .................. Revi sion 18 

Pages 2.3. 1- 1 thru 2.3. 1-2 .... ......... Revision 18 Page 2.6 .9-1 ............ .. .................... Revi sion 18 

Pages 2.3.2- 1 thru 2.3.2-5 ............ . Revision 18 Page 2.6. 10-1 .......... ........... .. .... .... . Revision 18 

Pages 2.3.3 -1 thru 2.3 .3-2 .. .... ...... . Revision 18 Pages 2.6 .10.1-1 thru 

Pages 2.3.4- 1 thru 2.3.4-3 .... ......... Revision 18 2.6.10. 1-2 .. ...... .. ...................... Revi sion 18 

Pages 2.3.5- 1 thru 2.3.5-2 ............. Revision 18 Pages 2.6. 10.2-1 thru 

Pages 2.3.6-1 thru 2.3.6-5 .... ......... Revision 18 2.6.10 .2-4 ................................ Revi sion 18 

Page 2.3 .7- 1 ............ .. .................... Revision 18 Pages 2.6. 10.3-1 thru 

2.6.10.3-7 ................................ Revision 18 
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List of Effective Pages (continued) 

Pages 2.6.1 1-1 thru Pages 2.6.1 3.3- 1 thru 

2.6. 11-2 ........ .............. .. ....... ..... Revi sion 18 2.6. 13.3-4 ... .. .......................... .. Rev ision 18 

Pages 2.6 .1 I. 1-1 thru Pages 2.6.13.4-1 thru 

2.6 .1 1.1-4 ... .. ...... ....... ......... ...... Rev ision 18 2.6 .13.4-5 ................. ........ ... ..... Revision 18 

Pages 2.6. 1 I .2-1 thru Pages 2.6.13.5 -1 thru 

2.6. 11 .2- 1 I .................. .. ....... .... Rev ision 18 2.6.13.5-2 .. ...... ..................... .... Rev ision 18 

Page 2.6. 1 1.3-1 ... ... .................... .... Revision 18 Pages 2.6. I 3.6- 1 thru 

Pages 2.6. 12- 1 thru 2.6. 13.6-2 ........... ..... ................. Rev ision 18 

2.6. 12-5 ... .. .. .... ......... ......... .. .... . Revi sion 18 Pages 2.6.13.7-1 thru 

Page 2.6. 12. 1-1 ..................... .... ... .. Rev ision 18 2.6 .13.7-2 ............................ ..... Revision 18 

Pages 2.6. 12.2- 1 thru Page 2.6.13 .8-1 ...... ......... .............. . Rev ision 18 

2.6. 12.2 -5 ........... ... ....... ......... .. . Rev ision 18 Page 2.6. I 3.9-1 ....... ...... .. ....... ........ Revis ion 18 

Pages 2.6. 12.3- 1 thru Page 2.6.13.10-1 ........................ .... Rev ision 18 

2.6. 12.3-7 .... .. .... ....... ... ........ ..... Rev ision 18 Pages 2.6.13.1 1- 1 thru 

Pages 2.6. 12.4-1 thru 2.6. 13.11-3 ........................... .... Revis ion 18 

2.6. 12.4-3 ..... .. ....... .................. . Revision 18 Pages 2.6.13.12-1 thru 

Pages 2.6. 12.5-1 thru 2.6 .13.12-2 .. .... ... ... .. ........... ...... Rev ision 18 

2.6. 12.5-3 ......... ... .... ... ... .... ....... Rev ision 18 Pages 2.6.14-1 thru 

Pages 2.6. 12.6- 1 thru 2.6 .14-8 ... ... .............................. Revision 18 

2.6 .1 2.6-2 ........ .... ........ .. ...... ... .. Rev ision 18 Pages 2.6. I 4.1-1 thru 

Pages 2.6. 12.7- 1 thru 2.6. 14.1-2 ........ ....... ... .... ....... .... Revis ion 18 

2.6. I 2.7-22 ... .... .................... .... Rev ision 18 Pages 2.6.14.2-1 thru 

Pages 2.6. 12.8 -1 thru 2.6. I 4.2-16 ... .. ....................... .. . Rev ision 18 

2.6. 12.8-2 ..... ....... .. ... ....... .... ..... Rev ision 18 Pages 2.6.14.3- 1 thru 

Pages 2.6. 12.9-1 thru 2.6. 14.3-3 .......................... .. ..... Rev ision 18 

2.6. 12.9-11 ....... ... ... ............... .. . Rev ision 18 Pages 2.6.14.4- 1 thru 

Page 2.6 .1 2. 10-1 ........... ....... ...... .... Rev ision 18 2.6. 14.4-4 ... ........... ................... Revision 18 

Page 2.6. 12. 11-1 ... ..... .................... Rev ision 18 Pages 2.6.14.5-1 thru 

Page 2.6. 12. 12- 1 ..... .............. ......... Rev ision 18 2.6. 14.5 -3 .................. .. .......... .. . Rev ision 18 

Pages 2.6. 12. 13-1 thru Page 2.6. I 4.6- 1 ..... ... ..... .. ..... ... .... ... Rev ision 18 

2.6. I 2.13-4 .............. .. ..... ...... .... Revi sion 18 Pages 2.6.14.7- 1 thru 

Pages 2.6. 13-1 thru 2.6. 14.7-1 4 ............... .. ....... ....... Rev ision 18 

2.6.1 3-3 ..... ................. ....... ....... Revi sion 18 Pages 2.6.14.8 -1 thru 

Pages 2.6.13.1- 1 thru 2.6. 14.8-6 .... ............................. Rev ision 18 

2.6. 13. 1-2 ................ ................. Rev ision 18 Page 2.6. I 4.9-1 ............ .. .......... ...... Revis ion 18 

Pages 2.6. 13 .2- 1 thru Page 2.6. 14.10- 1 .......... ... .. ..... .. .. ... . Revis ion 18 

2.6. 13.2-7 ................ .. .... ..... ...... Rev ision 18 
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List of Effective Pages (continued) 

Pages 2.6. 14.1 1- 1 thru Pages 2.6. 16.6-1 thru 

2.6. 14 .1 1-5 .............................. Revi sion 18 2.6. 16 .6-3 .. ..... ... ...................... Revision 18 

Pages 2.6. 14 . 12- 1 thru Pages 2.6 .1 6 .7- 1 thru 

2.6.14. 12-5 .......... .................... Revi sion 18 2.6 .16.7-12 ...... ....... .. .... ..... ...... Revision 18 

Page 2.6. 15-1 .......................... .. .... Revision 18 Pages 2.6. 16 .8-1 thru 

Pages 2.6. 15. 1-1 thru 2.6 .16.8-7 ....... ... .. .. ...... ....... .... . Revision 18 

2.6. 15 . 1-2 .. .... ... ..... .. ....... ... ...... Revision 18 Page 2.6. 16.9-1 .. ........................... Rev ision 18 

Pages 2.6. 15.2-1 thru Page 2.6. 16. 10-1 .................... .. ..... Rev ision 18 

2.6. 15 .2-7 ........ .. ...................... Revision 18 Pages 2.6. 16.11-1 thru 

Pages 2.6. 15.3-1 thru 2.6.16. 11-4 ... .......... ...... ...... .... . Revision 18 

2.6. 15 .3-4 .... ..... ......... ........... ... Revision 18 Pages 2 .6.16.12-1 thru 

Pages 2.6. 15.4- 1 thru 2.6. 16.12-2 .... ... ............. .. .. .... .. Revision 18 

2.6. 15.4-4 .......... ........... ..... ..... . Revision 18 Pages 2.6. 16.1 3-1 thru 

Page 2.6. 15.5-1 ...... .......... .. ........... Revision 18 2.6.16. 13-2 ........ ... ........ .. ...... ... Revision 18 

Pages 2.6. 15.6- 1 thru Page 2.6. 16.14-1 .......................... . Rev ision 18 

2.6 .15 .6-3 .. .............................. Revision 18 Pages 2 .6. 17-1 thru 

Page 2.6. 15.7- 1 ..... ..... ........... ........ Revi sion 18 2.6. 17-13 .................... ...... .. ..... Revi sion 18 

Page 2.6. 15 .8-1 .... ...... .......... .... ..... Revi sion 18 Pages 2.6. 18-1 thru 

Page 2.6.15.9-1 ............................. Revision 18 2.6.18-6 ... .. .. .. ... .. ..................... Rev ision 18 

Page 2.6. 15.1 0-1 ........................... Revi sion 18 Pages 2.6. 1 9- l thru 

Pages 2.6. 15. 1 1-1 thru 2.6. 19-23 ... .............................. Revision 18 

2.6.1 5. 1 1-3 ....... ...... ........ .... .... . Revi sion 18 Pages 2.6.20-1 thru 

Pages 2.6. 15.1 2-1 thru 2.6.20-20 .......................... .. ..... Rev ision I 8 

2.6. 15. 12-2 ................ .............. Revi sion 18 Pages 2.6.2 1-1 thru 

Pages 2.6. 16-1 thru 2.6.2 1.-2 .... ................. ... ...... .... Revision 18 

2.6. 16-6 ................................... Revision 18 Pages 2.7-1 thru 2.7-2 ....... .. .......... Revision 18 

Pages 2.6.16. 1-1 thru Page 2.7. 1-1 thru 2.7. 1-2 ............... Revi sion 18 

2.6. 16. 1-2 .... .............. ... ..... ..... . Revision I 8 Pages 2.7. 1. 1-1 thru 

Pages 2.6. 16.2-1 thru 2.7. l .1-15 ....... ......... .... ... ... ...... Revision 18 

2.6 .16.2-1 I .............................. Revision 18 Pages 2 .7 .1.2-1 thru 

Pages 2.6. 16.3- 1 thru 2.7. 1.2- 15 ... .......... ................... Rev ision 18 

2.6. 16.3-3 ................. ... .. .......... Revision 18 Pages 2.7. 1.3-1 thru 

Pages 2.6 . 16.4- 1 thru 2.7. 1.3-9 ... .................. ... .... ...... Revis ion 18 

2.6.1 6.4-3 .......... ...................... Revis ion 18 Pages 2.7. 1.4-1 thru 

Pages 2.6. 16.5-1 thru 2.7. 1.4-11 ....... ... .. .. ....... .... ....... Revision 18 

2.6. 15.5-3 ......... .. ............. .. .... .. Revi sion 18 Pages 2.7 .1.5-1 thru 

2.7. 1.5-3 ... ... ..... .................... ... Rev ision 18 
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List of Effective Pages (continued) 

Pages 2. 7 . 1.6 -1 thru 

2.7. I .6-1 6 ...... ........... ... ............. Rev ision 18 

Page 2.7.2 -1 .... ................. .......... .... Rev ision 18 

Pages 2.7.2. 1-1 thru 

2.7.2. 1-5 ...................... .. .... ....... Rev ision 18 

Pages 2.7.2.2 -1 thru 

2.7.2.2-9 .................... ......... .... .. Rev ision 18 

Pages 2.7.2.3 -1 thru 

2.7.2.3 -6 ................................ ... Rev ision 18 

Pages 2.7 .2.4-1 thru 

2.7.2.4-7 .............................. .. ... Rev ision 18 

Page 2.7.2 .5-1 .... ....... ... .. .. ........ .. .. .. Rev ision 18 

Page 2.7.2.6- 1 ................. .. ............. Rev ision 18 

Page 2.7 .3.1-1 ...... ..... .. ... ...... .......... Rev ision 18 

Pages 2.7.3.2- 1 thru 2.7.3.2-5 ........ Revision 18 

Pages 2.7.3.3- 1 thru 2. 7.3.3 -3 ... .. ... Rev ision 18 

Pages 2.7.3.4-1 thru 2.7.3.4-2 ........ Rev ision 18 

Page 2.7.3.5 -1 ................ ..... ..... ...... Rev ision 18 

Page 2.7.3 .6- 1 ... ... ... .. ....... .. .. .......... Rev ision 18 

Page 2.7.4-1 ................................... Rev ision 18 

Page 2.7.5- 1 ...... ........... ......... .. ..... .. Rev ision 18 

Page 2.7.6-1 .......................... .. ...... . Rev ision 18 

Pages 2.7.7-1 thru 2.7.7-4 .............. Rev ision 18 

Pages 2.7.8 -1 thru 2.7.8-4 .............. Rev ision 18 

Pages 2.7. 8. 1-1 thru 2. 7.8.1-43 .. .... Rev ision 18 

Pages 2.7.8.2 -1 thru 2.7. 8.2-2 ........ Rev ision 18 

Pages 2.7.8.3 -1 thru 2.7.8.3 -1 3 .. .. .. Rev ision 18 

Pages 2.7.8.4-1 thru 2.7.8.4-10 ...... Rev ision 18 

Page 2.7.8 .5- 1 .................... .. ... ... .... Rev ision 18 

Pages 2.7.9-1 thru 2.7.9-40 ............ Rev ision 18 

Pages 2.7. 10-1 thru 2.7. 10-1 2 .... ... . Rev ision 18 

Pages2.7 .II - I thru 2. 7.ll-1 6 .. ..... . Rev ision 18 

Pages 2.7.12-1 thru 2.7. 12- 1 O ........ Rev ision 18 

Pages 2.7. 13-1 thru 2.7. 13-4 ... ... .... Rev ision 18 

Pages 2.7. 13. 1-1 th ru 

2.7 .13.1 -18 ..... .... .. ... ... ...... ... ..... Rev ision 18 

Pages2.7.1 3.2-l th ru 

2.7 .13.2-2 ... ............. .... ..... .... .... Rev ision 18 

Pages 2.7 .13.3 -1 thru 

2.7.1 3.3 -4 .. ..... .. .... .... ..... .... .. ..... Rev ision 18 

Pages 2.7.1 3.4-1 thru 

2.7 .13.4-8 ... ... ... ...... .. ... ............. Rev ision 18 

Pages 2.7.13.5 -1 thru 

2.7.13 .5-2 ... ... .. ... ...... .. ....... .. ..... Rev ision 18 

Pages 2.7.14-1 thru 

2.7.14-1 3 ... .. ............ ........... ...... Rev ision 18 

Pages2.7.1 5-l thru 

2.7.15-1 6 ... ................ ... ... .... .... . Revision 18 

Page 2. 8-1 .......... ..... .. ... ... ..... ..... ..... Rev ision I 8 

Pages 2.9-1 thru 2.9-1 1 ............. ..... Rev ision 18 

Pages 2. 10.1-1 thru 2.10.1 -4 .... .... .. Rev ision 18 

Pages 2. 10.2-1 thru 2. 10.2-93 .. ...... Rev ision 18 

Pages 2. 10.3- 1 thru 2. 10.3 -7 ........ .. Rev ision 18 

Pages 2.10.4-1 thru 

2. 10.4-288 .... .... ... .. ... .. .............. Revis ion 18 

Pages 2.10.5 -1 thru 2. 10.5-22 ... ..... Rev ision 18 

Pages 2.10.6-1 thru 2.10.6.-36 ....... Rev ision 18 

13 drawi ngs in Secti ons 

2. 10.6.6 and 2. 10.6.7 

Pages 2. 10.6-37 thru 

2.10.6-88 .. ..... .. ..... ..... ..... ... ....... Revis ion 18 

Pages 2. 10.7-1 thru 2.10.7-26 .. ... ... Rev ision 18 

Pages 2.10.8-1 thru 2.10.8-24 .. ... ... Rev ision 18 

Pages 2. 10.9-1 thru 2. 10.9-11 ..... .. . Revis ion 18 

Pages 2. 10.1 0-1 thru 

2. 1 0.1 0-1 I ... ...... ...... .... ............. Rev ision 18 

Pages 2.10.11-1 thru 

2.10.11-8 .. .. .... .. ......... .. .. ....... .... Rev ision 18 

Pages 2.10.12-1 thru 

2. 10.12-31 ............................... . Revis ion 18 
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List of Effective Pages (continued) 

4 drawings in Secti on 2. 10.12 

Chapter 3 

Pages2. I I.I-I thru 2.11 . 1-2 ....... .. Revision 18 

Pages 2. 11 .2- 1 thru 2. 11 .2-2 .. ... .. .. Revi sion 18 Pages 3-i thru 3-viii ................ .. ..... Revi sion 18 

Page 2. 1 I .3-1 .... ........ ...... .... .......... Revision 18 Pages3. 1-1 thru 3.l-1 2 .... ..... .... ... . Revi sion 18 

Page 2. 1 I .4-1 ......... ....... .... ............ Revi sion 18 Pages 3.2-1 thru 3.2-1 4 .... .. ... ..... ... Revi sion 18 

Page 2. 11 .5-1 ............ ... ... ... ....... .... Revi sion 18 Page 3.3 -1 ..... ..... .... ... ......... ....... ... . Revi sion J 8 

Pages 2.1 I .6-1 thru 2. I I .6-6 ...... ... Revision 18 Page 3.3-2 ..... ...... .... ....... .... .... .... Revision l 7D 

Page 2. 11 .6. 12-1 thru Pages 3.3-3 thru 3.3 -6 ... ..... .... ...... . Revision 18 

2. 1 I .6.12-62 ..... ........ .... .. ........ . Revi sion 18 Pages 3.4-1 thru 3.4-6 ... .... ..... ..... .. Revi sion 18 

Pages 2. 1 1.6.13-1 thru Pages 3.4-7 thru 3.4-16 ...... .... .. .. Revi sion l 7D 

2. 11 .6.13-35 ... .... ...... .... ..... .... .. Revi sion 18 Pages 3.4-17 thru 3.4-89 .. .. ...... .. .. . Revi sion 18 

Pages 2.1 I .6. 14- 1 thru Pages 3.5-1 thru 3.5-1 6 ................. Revi sion 18 

2.11.6.1 4-1 0 .. .......... ...... ... ..... .. Revision 18 Page 3.6-1 .... .. ...... ......... .......... ...... Rev ision 18 

Page 2. 11 .6. 15-1 ......... ............. .. ... Revi sion 18 Pages 3.6.1-1 thru 3.6.1-4 .. .... .... ... Revi sion 18 

Pages 2.11.7-1 thru 2.11 .7-8 ........ . Revision 18 Pages 3.6.2-1 thru 3.6.2-3 .. .... .. ..... Revi sion 18 

Pages 2.11 .7.8-1 thru Pages 3.6.3-l thru 3.6.3-3 .... ..... .. .. Revi sion 18 

2. 11 .7.8-34 ..... ... ... ..... ........ ...... Revision 18 Pages 3.6 .4-1 thru 3.6 .4-24 ........... Rev ision 18 

Pages 2. 11.7.9-1 thru Pages 3.6.5-1 thru 3.6.5-3 ... ... .. ... .. Revi sion 18 

2. 1 1.7.9-1 4 .... ...... ...... .... ....... ... Revi sion 18 Page 3.7-1 ...... ..... ............. ...... ..... .. Revi sion 18 

Pages 2.11 .7. 10-1 thru Pages3.7.l-1 thru 3.7. l-3 ... .... ... ... Rev ision 18 

2. 11.7.10-5 .. ... .... ..................... Revi sion 18 Pages 3.7.2-1 thru 3.7.2-2 .. ..... .. .. .. Revi sion 18 

Page 2. I I .8-1 ........... ...... ... .... ... ..... Revision 18 Pages 3.7.3-1 thru 3.7.3-2 ........ .. ... Revi sion 18 

Pages 2. 11 .9-1 thru 2. 11 .9-10 ... ... . Revision 18 Pages 3.7.4-1 thru 3.7.4-9 ..... .. .. .... Revi sion 18 

Page 2. 12. 1-1 ........ .. ........... .......... . Revision 18 Page 3.7 .5-1 thru 3.7.5-2 ..... ... ...... . Revi sion 18 

Pages 2. 12.2-1 thru 2. 12.2-2 ...... ... Revision 18 Page 3.8-1 .......... ... ........ .... ... ......... Rev ision 18 

Page 2. 12.3 -1 ... ..... .. ........... ......... .. Revision 18 Pages 3.8.1-1 thru 3.8 . 1-4 ............. Rev ision 18 

Page 2. 12.4-1 ..... ...... ......... .... ..... ... Revi sion 18 Pages 3.8 .2-1 thru 3.8.2-3 ...... ... .... Revi sion 18 

Page 2. 12.5 -1 .. ..... ..... .. .... .. ... ...... ... Revi sion 18 Page 3.8 .3 -1 ...... .. ...... .............. ... .. . Revi sion 18 

Page 2. 12.6-1 thru 2. 12.6-29 ......... Revi sion 18 Page 3.8.3-2 ...... .... ... .. ....... ........ . Revi sion I 7D 

Page 2. 13. 1-1 .. .... ............ .... ... ... .... Revi sion 18 Page 3.8.3 -3 .... ... .......... ... ... ... ..... .. . Revi sion 18 

Page 2.1 3.2- 1 .... ... ........... ......... .. ... Revision J 8 Pages 3.8.4-1 thru 3.8.4-3 .... .... ..... Revi sion 18 

Page 2. 13.2-2 ........... ................. . Revi sion I 7D Pages 3.8.4-4 thru 3.8.4-5 .......... Rev ision l 7D 

Page 2.1 3.3-1 ......... ......... ... .. .. ..... .. Revision 18 Pages 3.8.4-6 thru 3.8.4-17 ......... .. Rev ision 18 

Page 2.1 3.4-1 ... ..... .. .................... .. Revision 18 Pages 3.8 .5-1 thru 3.8.5-2 .... .. .... Revision I 7D 

Page 2. 13.5-1 ... ...... ... ..... ........... ... . Revi sion 18 Page 3.8.6-1 .... .... ..... ..... .... ..... ..... .. Revi sion 18 

Pages 2.13.6-1 thru 2. 13.6-62 ....... Revision 18 
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Chapter 4 Pages 5.6.6-1 thru 5.6.6-57 ... .... ... .. Rev ision 18 

Page 5.7-1 ..... ......... ............... ...... .. . Revis ion 18 

Page 4-i ... ........... ....... .................. Rev ision I 8D Pages 5.7.1-1 thru 5.7. 1-5 .............. Rev ision 18 

Pages 4-i i thru 4- i ii ... ..................... Rev ision 18 Pages 5.7.2-1 thru 5.7.2-5 .... ........ .. Rev ision 18 

Pages 4. 1-1 thru 4.1 - 1 O .................. Rev ision 18 Pages 5.7.3- 1 thru 5.7.3 -1 0 ............ Revision l 8 

Pages 4.2 -1 thru 4.2- 18 ......... .... ..... Rev ision 18 Pages 5.7.4-1 thru 5.7.4-1 4 ..... ....... Revis ion 18 

Pages 4.3 -1 thru 4.3 -4 .................... Rev ision 18 Page 5.7.5 -1 ... ............... ........ ... ...... Revis ion 18 

Page 4.4-1 ... ... .. ..... .. ... .. .................. Rev ision 18 Pages 5.7.6- 1 thru 5.7.6-22 ............ Revis ion 18 

Pages 4.5-1 thru 4.5- 13 .. ..... ... ..... ... Rev ision 18 Page 5.8-1 ... .............. ........ ........ .. Rev ision l7D 

Page 4.5-1 4 .... ...... ......... .............. Rev ision l 8D Page 5.8.1-1 ...... ......... ................. Rev ision I 7D 

Pages 4.5 -1 5 thru 4.5 -1 9 .............. .. Rev ision 18 Pages 5 .8.1-2 thru 5 .8. 1-3 .. .. .......... Rev ision 18 

Pages 4.5-20 thru 4.5 -38 ..... ........ Revis ion l 8D Pages 5.8.1-4 thru 5.8. 1-9 .... ....... Revision l7D 

Pages 4.6- 1 thru 4.6-2 ............. ... .. .. Rev ision 18 Page 5.8.2-1 ...... .... ............. .. ..... .. ... Revision 18 

Pages 4.7-1 thru 4.7-3 .................... Rev ision 18 Pages 5.8 .2-2 thru 5.8.2-4 ... ... ..... Revis ion I 7D 

Pages 5 .8.2-5 thru 5 .8.2-7 .. .... .. ..... . Rev ision 18 

Chapter 5 Page 5.8.2-8 .... ....... ... .... .............. Revis ion I 7D 

Pages 5.8.2-1 thru 5.8.2-7 ...... ....... . Rev ision 18 

Page 5-i thru 5- ii ............................ Rev ision 18 Pages 5.8.3 -1 thru 5.8 .3-6 ............. . Revis ion 18 

Page 5-iii ... .... ...... ........................ Revis ion I 7D Pages 5.8.4-1 thru 5.8.4-2 ....... ....... Revision 18 

Page 5-i v thru 5-i x ......................... Rev ision 18 Page 5.8.4-3 ..... .......... ........ ......... Revision I 7D 

Page 5-x thru 5-x ii .......... ....... ... .. Rev ision I 7D Pages 5.8 .5- 1 thru 5.8.5 -3 ....... .... Rev ision I 7D 

Page 5-xiii thru 5-xv ii ..... ... .... ..... .. . Rev ision 18 Pages 5.8 .6- 1 thru 5.8 .6-5 .. .... ..... Rev ision I 7D 

Page 5-xv iii thru 5-xx ... ....... ...... . Revis ion I 7D Pages 5.8.7-1 thru 5.8.7-1 0 .. ....... Revis ion I 7D 

Pages 5-1 ............................... .. ...... Rev ision 18 Pages 5.8.8-1 thru 5.8.8-6 .. ........ . Revision l 7D 

Pages 5-2 .. .... ...................... ........ Rev ision I 7D Page 5.8.9-1 ................................ Rev ision I 7D 

Pages 5-3 thru 5-4 ....................... .. . Revis ion 18 Pages 5.8.9-2 thru 5.8.9-26 ..... ....... Revision 18 

Pages 5. 1- 1 thru 5. 1-30 ........ .. .. ...... Rev ision 18 Pages 5.9-1 thru 5.9-5 .. .. ... .......... Revision I 7D 

Pages 5.2-1 thru 5.2-40 .......... ...... .. Rev ision 18 

Pages 5.3- 1 thru 5.3-33 .......... ........ Rev ision 18 Chapter 6 

Pages 5.4-1 thru 5.4-4 1 .. .......... ...... Rev ision 18 

Pages 5.5 -1 thru 5.5-6 1 .............. ... . Rev ision 18 Pages 6- i thru 6- ix ... .. .. ..... .. .... .. ... .. Revision 18 
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R[V CHANC[ 

0 INITIAL ISSUE 
1 INC OCR DA 
2 INC OCR lA 
3 INC OCR 2A 
4 INC OCR 3A 
5 INC OCR 4A • 6 INC OCR 5A 

F 7 INC OCR 6A F 
8 INC OCR 7A 
9 INC OCR BA 
10 INC OCR 9A 98 
11 INC OCR 10A 
12 INC OCR 111\ 11 8 
13 INC OCR 12A 
14 INC OCR 13A 
15 INC OCR 14A 

- 16 INC OCR 15A -
17NP INC OCR 16NPA 
18NP INC OCR 17NPA 
19NP INC OCR 18NPA 

PROPRIETARY INFORMATION REMOVED 20NP INC OCR 19NPA 

E E 
< 

I 

- -

--
D CONFIGURATION A CONFIGURATION B CONFIGURATION C D 

1.7kW/CELL HEA T LOAD 1.SkW/CELL HEAT LOAD 1 .2kW/CELL HEAT LO AD 

£ METAL OR POLYMER SEAL MAY BE USED. QUANTITY OF ONE. 

@ CASK ASSEMBLY 

& DIRECTLY LOADED HBU TRANSPORT 

@ & 

I 30 INN[R LID 423-803-97 - LUBRICATE WITH NEVER- SEEZ OR EQUAL AND TIGHTEN 2 1/ 4 

@ 
A/R A/R 29 0-RING VITON COML PARKER 3-904 ~ 

TURNS AFTER HAND TIGHT. CASK ASSEMBLY A/R A/R 28 SHIELDED THERMAL SHUNT 423-880-99 

£ 
ALTERNATE DIRECTLY LOADED HSU TRAN SPORT 2 2 2 2 27 LID BOLT WASHER 304 ST.STL. ASTM A240 8MM PLATE 

ITEM 27 ( LID BOLT WASHER) TO BE USED AT THE TWO (2) @ &1 1 1 1 26 0-RING VITON COML PARKER 3-908 
SLOTTED HOLE LOCATIONS IN THE INNER LID. 1 25 OUTER LID 423-805-98 • 

8 1 24 INNER LID 423-803-98 
RELIEF VALVE IS FACTORY PRESET TO 10PSI + /-5%. 2 2 2 2 23 CSK SOC HD SCREW ST.STL. COML 1 /2-13 UNG X 1.75 

C 1 1 I 1 22 SWAGE RING ST.STL. C & LUBRICATE WITH NEVER-SEEZ OR EQUAL AND 1 1 I I 21 DRAIN LINE BOSS 423-811-98 

TORQUE TO 20±5 IN.-LBS. 1 20 POR r COVER ASSY 423-807-96 
I 19 PORT COVER ASSY ST.STL. 423-807-97 

& LUBRICATE WITH NEVER -SEEZ OR EQUAL AND 
9 1 1 I 1 18 NIPPLE ST.STL. COML SNAP-TITE SVHN8-8EMV 

TORQUE TO 50±1 0 IN - LBS. AA-
A/R A/RI A/R 17 0 - RING METAL COML 

4 16 SI IIELD BOLT ST.STL. COML 1/4-20UNC- 2A X 1/2 LG SHCS 

&-
4 15 FLATWASHER ST.STL. COML 1/ 4 OIA. - 8. ASME SA564,TYPE 630,CLASS, A OR B. 1 14 ADAPTOR ST.STL. COML DATA INST. AD-6SS 

I 13 PRESSURE TRANSDUCCR ST.STL. COML DA TA INST. MODEL AB 

& HEAT TRE AT TO CONDITION H1150. #- 1 
I 1 12 PLUG ST.STL. COML PARKER 4P50N 

2 2 2 2 11 RELIEF VALVE ST.S TL. COML CIRCLE SEAL N0.524T- 4M-10 OR 52111 - 4M · IO 

I 1 1 I 10 FERRULE BRASS COML IC - - - ') & CHROME PLATE THE THREADED PORTION OF THE 
.&ffi~~6 

1 I I 9 DRAIN TUBE 304 ST.STL. COML •1 TUBE W/ .035 \VALL 

_ COMPONENT, A T A MINIMUM. 36 36 36 8 OUTER LID BOLT ST.STL. SEE NOTE 8 l-BUNC X 3 1/2 LG SHCS 

B ~ 42 42 42 42 7 INNER LID BOLT 423-81\-1 B 

&-~ 1 I 1 6 FUEL BASKET SEE NOTE \ _ffi LUBRICATE WITH NEVER-SEEZ OR EQUAL ANO 2 2 5 PORT COVER ASSY 423-807-99 
TORQUE TO 550±50 FT-LBS. 

2 4 TRUNNION RECESS SHIELD 423-811-99 

1 1 I 3 OUTER LID 423-805-99 

~ LUBRICATE WITH NEVER- SEE Z OR EQUAL AND 1 1 2 INNER LID 423-803-99 
TORQUE TO 2540± 200 FT - LBS. 1 1 I \ 1 CASK BODY 423-802- 99 

- " 
., 

" .. rl[ IA PjAJI.[ 111\ l(RI Al SPC C ORAWNC No. O[SCRIP TIOO -

& LUBRICA TE WITH NEVER- SEEZ OR EQUAL AND 
ASSY ASSY ASSY ASSY C) PROPRIETARY INFORMATION REMOVED · ANAC 

TORQUE COVER BOLTS TO 140±10 INCH-LBS. OVANllTY !Fr INTERNATIONAL 
UNLESS OTHERWISE STATED GROUP NAM( DATE 

2. -99 ASSEMBLY IS FOR ALTERNATE DIRECTLY LOADED ®~ SEAL MATERIAL MAY BE VM125-75 OR 
0ll,4CHSl0MiNC ANO TOl[RANONC SHAll CASK ASSEMBLY-8( PCII' AS\tC Yl • .sw Iii• 

TRANSPORT CONFIGUR ATION. VM835-75. All. TiiREAO OCPTH CAUOUTS AR£ TO 8( ,.c,, .. 11(1 7/-d /{ t-/3-JJ.. NAC-STC CASK toHSl){RtD AS A 1,11N. OtPTH 

-98 ASSEMBLY IS FOR STORAGE/TRANSPORT CONFIGURATION. ~ - Of P(lff[Cl ThR(AOS. ¢ -='_/A ~___..,,.... / 6·/J · (S, A -97 A SSEMBLY IS FOR DIRECTLY LOADED HSU TRANSPORT 
C'N(C~UI 

~ A 
CONFIGURATION. ""'M(T 4--- ~ 6/l'it1'i' 
-:-96 ASSEMBLY IS FOR ALTERNA TE DIRECTI. Y LOADED 15. 

w.o .. ACC• 

HSU TRANSPORT CONFIGURATION. (loO'°'IIUIC <;Z?-.A' /~ ~- b)J-f<; 
All OIM(NSIONS .AR[ IN INCHES ., ' • 1. EITHER FUEL BASKET 423-870-99 OR 423-870-98 MAY BE USED. r.lACMIN(O SUffr ... as JO eel(/~ BC11[R 

11(("'$"'' ,ff#. H . ~lt1/Jt PAOJCCT I ORA Wl ~C I: R(v 
""' ' ' """" 423 843/900 423 800 20NP 

NOTES: 
LICENSE ~~n -~r.J\ ... l 11'}18' I I '" 3 1 ORA'MNC 1"PC: ... 1 °' 

8 I 7 I 6 I 5 t 4 I 3 \J ' I 1 . 
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NAC-STC CASK 

423 ORAWSC 800 2m:;P 
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@& SEAL MATERIAL MAY BE VM125- 75 OR VM835-75. 

& MET AL SEAL AND GROOVE DESIGN SHALL PROVIDE 
HELIUM LEAKTIGHT PERFORMANCE AS SPECIFIED IN 
THE STC Coe. AN OPERATIONAL TEMPERATURE RANGE 
·oF - 40'F TO 500'F AND A PRESSURE RATING OF 
GREATER THAN OR EQUAL TO 300 PSIG (INTERNAL AND 
EXTERNAL). COMPRESSION FORCE SHALL BE LESS THAN 
OR EQUAL TO 410 LB/IN. & WHERE "YYY-YYY" IS A UNIQUE IDENTIFIER. 

& METAL SEAL TO BE STAINLESS STEEL OR INCONEL WITH 
TUBING DIAMETER OF .25±.01, WALL THICKNESS OF .01 
- .04 AND SILVER PLATING THICKNESS OF .001 - .003. 

& METAL OR POLYMER SEAL MAY BE USED. 
QUANTITY OF ONE. 

& 99, 98 OR 97 AS REQUIRED PER ASSEMBLY. 

8 LUBRICATE WITH NEVER SEEZ OR EQUAL 
AND TORQUE TO 30±3 FT-LBS. 

& ACTUAL DIAMETERS SHALL FIT GROOVE SHOWN IN 
SECTION E-E, DRAWING #423-804, SHEET 3. FOR 
ITEM 6, SEAL INNER DIAMETER TO BE .01-.04 
GREATER THAN GROOVE INNER DIAMETER. FOR 
ITEMS 7 AND 22. SEAL OUTER DIAMETER TO BE 
.01''-.04 " LESS THAN GROOVE OU TER DIAMETER . 

~ STEEL STAMP/ENGRAVE CHARAC TER S AS SHOWN 
X .03 DEEP, FILL WITH BLACK WEATHER 
RESISTANT PAINT. 

8 7 

 

& LUBRICATE WITH NEVER SEEZ OR EQUAL 
AND TORQUE TO 300±20 INCH-LBS. 

& NUMBERS INDICATE TORQUE SEQUENCE 

ffi VALUE TO BE AC TU AL MEASURED WEIGHT 

~ METAL STAMP/ENGRAVE CHARACTERS AS SHOWN 
X .03 DEEP, FILL WITH BLACK WEATHER 
RESISTANT PAINT. 

& ENGRAVE DELTA 1.5 PER SIDE X .03 DEEP, 
FILL WITH BLACK WEATHER RESISTANT PAINT 

ffi LUBRICATE WITH NEVER SEEZ OR EQUAL 
AND TORQUE TO 50 ±10 INCH-LBS. & LUBRICATE WITH NEVER SEEZ OR EQUAL 
AND TORQUE TO 70±5 INCH-LBS. 

& METAL SEAL RETEN TION PER MANUFACTURER'S GUIDANCE. 

& CUT SILICONE RUBBER TUBE TO LENGTH AS REQUIRED 
AT TRIAL FIT OF LID WITH BODY. BOND WITH SILICONE 
SEALANT (e.g., DOW CORNING" 736). 

ffi CHROME PLATE_ TH E THREADED PORTION OF THE 
COMPONENT, AT A MINIMUM. 

& ID TOLERANCE IS ± :s AND CROSS SECTION IS ±.006. 

NOTES: 

6 5 

4 

4 

3 2 ~237967 

22 

21 
20 

A/R 19 
2 18 

17 

16 

15 
14 

1 1 1 13 

A/R 12 

2 2 11 

10 

8 

SEAL (INNER) 

PORT COVERPLATE ASSY 

INNER LID 
0-RING 

PORT COVERPLATE ASSY 

INNER LID 

0-RING OUTER 
0 - RING INNER 
BUSHING 

PLUG 

BOSS SEAL 
0 - RING 

0-RING 

(DELETED) 
(DELETED) 

SEAL (OUTER) 

SEAL (INNER) 

METAL 

'v1TON 

VITON 

'v1TON 
ST.STL. 

ST.STL. 

METAL 
VITON 

VITON 

METAL 
METAL 

REV CHANG( 

0 INITIAL ISSUE 
1 IN OCR OA 
2 INC OCR 1A 
3 INC OCR 2A 
4 INC OCR 3A 38 
5 INC OCR 4A 
6 INC OCR SA 
7 INC OCR 6A 
8 INC OCR 7A 
9 INC OCR BA 

10 INC OCR 9A 
11 INC OCR 10A 
12 INC OCR 11A 
13 INC OCR 12A 
14 INC OCR 13A 
15 INC OCR 14A 

COML 
423-806-97 

423-804-97 

COML PARKER 3-916 
423-806-99 
423-804-99 

COML PARKER .275 DIA. ID 073.0 

COML PARKER .275 DIA. ID 071.8 
COML PARKER #6-1/4 F50G 

COML PARKER #16 - P50N 
COML SAINT-GDBAIN #10061-16-1-0 

COML PARKER 3-916 

COML PARKER 3- 906 

COML 

COML 
5 SEAL SILICONE RUBBER COML ¢1 1/2 1.0. X 1/4 WALL 

NIPPLE 
2 3 NIPPLE 
2 PORT COVERPLATE ASSY 

INNER LID 
97 91! 99 lltlril NAU( 

ASSY ASSY ASSY 

OUAHTITY 

UNLESS OTHERWISE STATED 
011,1(NSl0H1HC AHO TOlCRANClNC SH.-.U. D( PU~ ASMC Y\4,51,1 - !h, 

l1NSP[Clf1£0 OIM(~ONAl lOLE:.AANC(S AR( SHOWN 8(LO'tll. 

ST.STL. 

ST.STL. 

MAl[RIAL 

GROUP 

COML SWAGELOK #SS-OC4-0-4PM 

COML SNAP-TITE SVHN16-16EMV 
423-806-98 
423-804-98 

SPEC OR A'#IINC No. OCSCRtPTlON 

ANAC 
INTERNA T/ONAL 

NAME DATE LID ASSEMBLY-
INNER, 

NAC-STC CASK UNO(R .) :t .OOJ l•ICLCHTS AR( APPROKll.4AT( ANO AR£ TO s t-"°7:,_":',,:-'-t-:'::::-i.!BE!._;U~~U.~0_!;:0R!!!_"(N_!1HS>O!!,AN,!!!a~~::.'-'EPVR~'"!!!:~N~~£_!H::..!,,°~'l!_' ~ H-~- ,-, -+,,2::::-:;j::.:::....:.:.,J',,':.._..,.,..--1:..:_..:..::....!.Q.j 
OVOI: 12 80RD(R SIZ(; r (40 X 28) ll.u+'41t 

UNOCR 8 .t.Ol AU UHSP[CIO(O roo.. RAD•: .01S - .030 

.t .OJ BR(Ak AU SHARP CORN(RS .OIS - .OJO 
O'vER 18 :U6 WACHIH[O SURrAC(S TO &C'()'OR 8(TTCR 

Jo<: AU. ± .1 
~-.;;;.,....,_~ N[Xl ASSCWBLY: 423-800 

FlUCTIONAL ± 1/9 
423 ORA~NC 803 ~5 

ANCLCS ±OS LICENSE ><:ALE N.T.S. WEICHT N A 

3 
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E 

D 

C 

8 

A 
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SECTION D - D [/j 
AL TERNA TE DIRECTLY LOADED 
TRANSPORT ONLY (POLYMER SEALS) 
(ASSEMBLY -99} 

7 

6 

6 

5 4 

SECTION o - o m 
STORAGE/TRANSPOR T AND CANISTERED CONTENTS (METAL SEALS) 
(ASSEMBLY -98) 

5 4 

3 

3 

2 

ANAC 
/NTERNA TIONAL 

2 

LID ASSEMBLY
INNER, 

NAC-STC CASK 

PROJ(CT 

42.3 ClRA ~ NC 803 ~5 
50"-' N.T.S. £ST.WT. N A 

F 

E 

D 

C 

B 

A 
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0& SEAL MATERIAL MAY BE VM125-75 OR VMB35-75. 

' 

I___ 
& ACTUAL DIAMETER SHALL FIT GROOVE SHOWN IN l

5
X l2S -i 

DETAIL C-C. 

ffi STEEL ST/IMP /ENGRAVE (.03 DEEP) LETTERS. FILL WITH BLACK 
WEATHER RESISTANT PAINT. 

& STEEL STAMP/ENGRAVE DELTA 1.5 PER SIDE X .03 DEEP AND FILL 
WITH BLACK WEATHER RESISTANT PAINT. 

& NUMBERS INDICATE TORQUE SEQUENCE 

& II T THE OPTION OF THE FABRICATOR, ITEM 6 (NAMEPLATE) MA.Y BE 
ATTACHED USING A MINIMUM OF FOUR (4) STAINLESS STEEL SCREWS. 
THE SCREWS SHALL BE 3MM TO 5MM IN DIAMETER. THE SCREW HOLE 
SHALL BE NO DEEPER THAN 15MM. SCRE WS SHALL BE TACK WELDED 
TO ITEM 6 AT INSTALLATION. BOTH SCREW AND TACK WELD ARE TO 
BE FLUSH WITH THE SURFACE OF ITEM 6 (NAMEPLATE). 

ffi HEAT TREAT TO CONDITION H-1150 

1. (DELETED) 

NOTES: 

8 7 6 

5 2X 1 /2-13UNC-2B X ;,1.0 

01.03 X ;,2.5 

1- BUNC-2B X ;,2.00 

y 
TRANSPORT: 

5 

4 

4 

3 2 

SECTION A- A [& 

8 SCREW 

7 OUTER LID 

6 NAMEPLATE 

5 SCREW THREAD INSERT 

4 SCREW THREAD IN SERT 

J 0-RING 

2 0-RING 

OUTER LID 
11( 1.4 """' 

ASSV ASSY ASSY 

OUAHTITl' 

UNLESS OTHERWISE STATED 
011.l(MSl()N!f,jC N,lO TOlCRANCINC SHAU. 9( P(A ASW( YI 4.!>M - 94. 

1JNSl'(Cll1(0 OIM[NSIONAL l0l.tRANC£S AA( Stt()M,f 6(LOW. 

AU lHACAO OCPTH CALI.OUTS ARC TO BC CONSIOCRCO AS A ~ IH. 
DCPTH (X P[ll:r(CJ lHR(AOS. lli( ACTUAL O(PlH CT tH( 

ntRCAOS rs NOT SUB..CCT TO TCl.(RANC( CONTRO..S. 

BOflO(ll Silt: r- ( 40 ll 28) 
UHOOI 6 All uHSPEonco TOOi. A.ADIi: .01~ - .OJO 

5 - 1!1 8R[AK All SHARP COAtl[RS .m:i - OlO 
ovtR ,e u• l,U,QOH(O StJltf .AC(S to 9C I?}' 0A 8C n(R 

~ All * ·I 
1-','----'-..,IH()( T .ASSE~ 8LY: 

rR ACTIONAL :L l / 5 
423-800 

ANCUS ~O.!l" ORAIW./C l'l'P(: LICENSE 

3 ,, 

J04 ST. STL. COML 

ST. STL. SA 705, TYPE 6JO 

ST. STL. 

ST. STL. COML 

ST. STL. COML 

VITON COML 

METAL COML 

ST. STL. SA705,TYPE 6JO 
~ Al[RIAl SP(C 

GROUP NAME DA TE 

..-13 7 9 6 5 

423-812-2 

0RA¥11NC Ne,. 

R(V O<ANG( 

0 INITIAL ISSUE 
I INC OCR DA 
2 ING OCR lA 
3 INC OCR 2A 
4 INC OCR 3A 38 
5 INC OCR 4A 48 
6 INC OCR 5A 
7 INC OCR 6A 
8 INC OCR 7A 
9 INC ·OCR 8A 

SEE NOTE J 

HEUCOIL P/N #1185-BCN X 1.000 

HELICOIL P /N #1185-16CN X 2.000 

PARKER .275 DIA. 

HELICOfLEX #U2825-(82.060)SEB 

fORGING 
O(SCRIPTION 

ANAC 
11@1 tNTERNA TIONAL 

LID ASSEMBLY, 
OUTER, 

NAC-STC CASK 

f>ROJCCT 423 sos ·r 
SC.CC 1 /6 wt•e><T NOTED SH I "' 2 

F 

E 

D 

C 

A 



8 

• F 

E 

D 

• 
C 

B 

A 

• 
8 

7 

7 

6 

6 

5 4 

5 4 

3 

3 

2 

2 

ANAC 
8'1 INTERNATIONAL 

LID ASSEMBLY, 
OUTER, 

NAC-STC CASK 

PROJ(Cf 4 2 .3 
sc .. , 1/6 CST.WT. NOTED "' 2 "' 2 

F 

E 

D 

C 

B 

A 



• F 

E 

D 

• 
C 

B 

A 

• 

8 

8 

7 6 5 

T

T

4 3 

SEAL MATERIAL MAY BE VM125-75 OR VM835-75. 

METAL SEAL TO BE STAINLESS STEEL OR INCONEL WITH 
TUBING DIAMETER OF 1/8±.01, WA LL THICKNESS OF 
.01 - .03 AND SILVER PLATING THICKNESS OF .001-.003. 

METAL SEAL AND GROOVE DESIGN SHALL PROVIDE HELIUM 
LEAKTIGHT PERFORMANCE AS SPECIFIED IN THE STC Coe. 
AN OPERATIONAL TEMPERATURE RANGE OF - 40'F TO 500'F 
/IND A PRESSURE RA TING OF GREATER THAN OR EQUAL TO 
300 PSIG (INTERNAL AND EXTERNAL). COMPRESSION FORCE 
SHALL BE LESS THAN OR EQUAL TO 275 LB/IN. 

POR COV RPLATE ASSY 
AL TERNA TE DIRECTLY LOADED TRANSPORT: 
WITH POLYMER SEALS 
WEIGHT: 10// 

~98 PORT COVERPLATE ASSY 
~ STORAGE/TRANSPORT: W/METAL SEALS 

WEIGHT: 101/ 

AL TERNA TE DIRECTLY LOADED TRANSPORT: 

1 

W/ POLYMER AND ME TAL SEALS 
WEIGHT: 101/ 

11 PORT COVERPLA E 

A/R A/R 10 0 - RING 

9 0 -RING 

8 0-RING 

7 

304 ST. 

VITON 

VITON 

VITON 
304 ST. 

STL. 

STL. 

2 1<> 237963 
R<Y 

0 INITIAL ISSUE 
1 INC OCR OA 
2 INC OCR lA 
3 INC OCR 2A 
4 INC OCR 3A 36 
5 INC OCR 4A 
6 INC OCR 5A 

t--... 7 -+'l'"'N.,.C-;D:c-.:C;,;R-6;.c,A'--- ----1 F 
8 INC OCR 7A 

SEE 

9 INC OCR BA 
10 INC OCR 9A 
11 INC OCR 10A 
12 INC OCR 11 A 
13 INC OCR 12A 
14 INC OCR 13A 

DETAIL J-J ; 6 

A7 

SH . 

06 

E 

SECTION K - K ~ D 

(BOLT SHOWN) 

0.41 

C 

1 8 

0.PORT COVERPLA TE BOLT 
~ SCALE: 2/1 

ASME SA240 I PLATE 

COML PARKER #3-902 

COML PARKER #2 - 244 

COML 
ASME SA240 

PARKER #2-238 
1 PLATE B FOR ASSEMBLIES 99 & 97. METAL OR POLYMER 

SEAL MAY BE USED. QUANTITY OF ONE. 

PORT COVERPLA TE 

A/RI A/R 6 BOSS SEAL ST. STL. COML 
c+---l'---t--+---~ ~-----+--- ----t-------t-----t-S-A-IN-,T---G-0.,.-BA_I_N_#_1_00_6_1-- 0.,-2,---1---,-0----t 

7 

1. 

6 

SEAL OUTER DIAMETER TO BE .01-.04 LESS 
THAN GROOVE OUTER DIAMETER. 

FOR ASSY-99 ONL~ 
STEEL STAMP /ENGRAVE (0.03 DEEP) LETTERS. 
FILL WITH BLACK WEATHER RESISTANT PAINT. 

LUBRICATE WITH NEVER SEEZ AND 
TORQUE TO 70±5 INCH-LBS 

CHROME PLA TE THE THREADED PORTION OF THE 
COMPONENT, AT A MINIMUM. 

(DELETED) 

NOTES: 

5 4 

5 SEAL 

4 SEAL 

3 PLUG 

2 PORT COVl:RPLAl[ BOLT 

PORT COVERPLA TE 

" " .. 11lM NAM( 

ASST ASSt ASSY 

UNLESS OTHERWISE STA TEO 
D1l.4CN$10NINC AND TOL[RAl'ICINC SMAll BC P(A AS~1[ l'l'.~ - 9-t. 

l/NsP[Of"ICO 011.i(NSIONAl TOlCRANC(!. AJI[ suo""" 0£LOW. 

ovtR 18 MACl1tN(0 SUAr ... CCS 10 8( '{r OR 8£: l [R 

1--'---'-"U.-'-',,-·'-iN(XT ASS(1,1.9l'r. 42.3 - BQJ 
rR,.CTION,.l il/0 

A.NCI.CS to.:r om,wc ""'' LICENSE 

3 

METAL COML 

METAL COML 

ST. STL. COML 

410 ST.STL. ASME SAi 93 GRB6 

304 ST. STL. ASME SA240 
MAl[RIAL SPCC 

GROUP NAME DATE 

SWAGELO~ SS-2-PST 

1/2-13UNC-2A SHCS 

I PLATE 
DRAW./1,'Ci No. O[SCR1PnON 

ANAC 
WI tNTERNA TIONAL 

PORT COVERPLATE ASSY. 
INNER LID, 

NAC-STC CASK 

PRO.CC> 4 23 DRAW.~ 806 7~ 
C,l( 1/1 W(,c,;1 NOTED Sit 1 0:- 2 

A 



8 

• F 

E 

D 

• 
C 

8 

A 

• 
8 

7 6 

7 6 

5 4 3 2 

5 4 3 2 

ANAC 
ltl INTERNATIONAL 

PORT COVERPLATE ASSY. 
INNER LID, 

NAC-STC CASK 

PRO,Cc, 4 23 DAA WNC 806 ;~ 
SC,,L( 1 1 (ST.WT. NOTED SH 2 or 2 

F 

E 

D 

C 

8 

A 



• F 

E 

D 

• 
C 

B 

A 

• 

8 7 

11. MATERIAL SPECIFICATION MAY BE ASME 
SA705, TYPE 630 OR ASME SA564. 

© & SEAL MATERIAL MAY BE VM 125-75 OR VM835-75. 

ffi LUBRICATE WITH NEVER SEEZ AND 
TORQUE TO 105±5 INCH-LBS. 

ffi LUBRICATE WITH NEVER SEEZ AND 
TORQUE TO 70±5 INCH- LBS. 

& CHROME PLATE THE THREADED PORTION 
OF THE COMPONENT, AT A MINIMUM. 

ffi LUBRICATE WITH NEVER SEEZ AND 
TORQUE TO 4.0±0.5 INCH-LBS. 

& ENGRAVE DELTA .5 PER SIDE X .03 
DEEP AND FILL WITH WEATHER RESISTANT 
BLACK PAINT. 

& STEEL STAMP /ENGRAVE LETTERS 1/4 HIGH 
APPROX. AS SHOWN. 

&HEAT TREAT TO CONDITION H1150 

2. -99 ASSEMBLY IS FOR TRANSPORTATION 
-97 ASSEMBLY IS FOR STORAGE 
-96 ASSEMBLY IS FOR STORAGE 

1. (INTENTIONALLY LEFT BLANK) 

NOTES: 

8 7 

6 

6 

5 

@ EOBT CQ~EB. 
WEIGHT: 10# 

© PQRT · CQVEB, 
WEIGHT: 10# 

@ PQBT CQ~EB, 
WEIGHT: 10# 

& 
~~ 
~ ONLY 

& 
~~ 
~ ONLY 

DETAIL B- B 

5 

IB8NSEQBI 

SIQBAGE WL'.EEEQ 

STQB8GE 

4 3 2 , 2137961 
R(V CHANG( 

0 INITIAL ISSUE 
1 INC DCR OA 
2 INC DCR 1A 18 
3 INC DCR 2A 28 
4 INC DCR 3A 
5 INC DCR 4A 
6 INC DCR 5A 

F 

E 

D 

SECTION A-A 

THRU 
C 

12 SHIELD PB ASTM 829,CHEM.GRADE 

11 RETAINING RING ST.SIL. COML WALDES-TR UARC #N5000-162 

10 FEEDTHRU Sl.SlL. COML PAV£ #SOB-80-4-22-12-12 

1 9 0 - RING VITON COML PARKER 3-904 

1 1 8 PLUG 304 OR 316 ST.S1L COML PARKER #4 HP50N-SS 

J 3 7 PORT COVER SOLT 410 ST.STL. ASME SAl93 GRB6 

4 4 6 FLAT HD. SCREW 304 ST.STL ASlM A193,GRADE 8 

3/8-16UNC - 2A SHCS 8 
i.::---+::._t---+::___+---+-"'~==c.:::.::.::..: ___ -+=...::c=~--+=:-=-== --,:--"'-'-,.,t-------+.:,,8-'-'3C.,2:-U..::.N.:,;C-- -'::2-A::.,X--"1-;/::-2-cLc::G- - ----"1 

© 

4 

2 2 5 0-RING 

4 RETAINER 

3 SPACER 

2 PORT COVER BODY 

PORT COVER BODY .. " " " "°' NAU( 

ASSY ASSY ASSV ASSY 

OUAHTITY 

UNLESS OTHERWISE STATED 
DIU[MSIOOJNC ANO TOU:AAHONC S..1-'LL 8( P£R ASM( YU.5 1.1 - 9•. 

UNSPConco OM[NSl~Al. TOl(AANC(S AR( SHOWN 8(LOW. 

All THR(A() OO'TH CAI..LOVTS AA[ 10 9( CONSIOCR(O AS A MH\I. 

~ 

~ 

~ 

O(PTH OF PCRn:Cl THREADS. ni[ ACTUAL ocPrn °' Tl1[ 
lHR(AOS IS NOT SU8J(Cl TO TOL[RANC( CONfRO\.S. 

UNOCR J , .oo., W(IQITS ARC APf"RQ)Ot,U,T[ ANO AR( 10 
0( USCO fOR IIANOUNG PURPOSCS ON\. Y 

J- 12 '·""' All OIM[NSJONS AR[ lN lr,;CH[S 
Q'll[R 12 OOROCA S1Z£: r (-40 le 2&) 
UNOCA 6 J: .02 All UNsPCCtf'"CO TOOL RAOlt .01~ - .OJO 

6- 18 :t. .Ol 
BRCA.K ALL SHA.RP CORNERS .01~ - .030 

OVER 18 WAOltN(O SVQfACCS TO 6[ 'C'OA OCTl(A 

All 
NOT ASSCMOLY. 423-800 

r-RACTIONAL .i\/8 

AWCU:S :t0.5" ORAWNG TYPE: LICENSE 

3 

VITON COML 

30 4 ST.SIL ASME SA240 

304 ST.SIL. ASME SA240 

17-4 PH SEE NOTE 11 

17- 4 PH SEE NOTE 11 
I.IAT(RIAL SPEC 

GROUP NAME DATE 

PIIOJfCI 
WA..~.UII 

2: 1 

PARKER 2-147 

10 GA SHEET 

1/4 PLATE 

BAR/FORGING 

BAR/FORGING 
O(SCRIPTlON 

A NA C 
WI JNTERNA TIONAL 

ASSEMBLY, 
PORT COVER, 

NAC -STC CASK 

423 """"
0 807 

W[>CHT 1 OLBS SH ) OF3 

A 

REV 

6 



• F 

E 

D 

• 
C 

8 

A 

• 

8 

8 

7 6 

7 6 

5 4 3 

 

5 4 3 

2 

PROJ(Ct 

SCM.C FULL 

2 

·aNAC 
INTERNATIONAL 

ASSEMBLY, 
PORT COVER, 

NAC-STC CASK 

423 
[S,.WT. 1 CLBS 

F 

E 

D 

C 

8 

A 



• F 

E 

D 

• 
C 

B 

A 

• 

8 

8 

7 

7 

6 5 

6 5 

4 3 2 

4 3 2 

P~.((T 

SCALE FULL 

A.NAG 
-1'1 INTERNATIONAL 

. ASSEMBLY, 
PORT COVER, 

NAC-STC CASK 

423 ORA\MNC 807 f{ 
~s1.wr. 1 OLBS SH 3 or .3 

F 

E 

D 

C 

B 

A 



• F 

E 

D 

• 
C 

-

B 

-

• A 

8 I 7 I 6 I 5 ' 4 I 3 I 2 I 
REV CIIANGE 

0 INITIAL ISSUE 
I INC OCR ONPA 

F 
,--------------------------~--~--------------~--~-----~--, 

I I 
I I 

I I 
I I 
I I 

I I 
I I E 
I I 

I I 
I I 
I PROPRIETARY INFORMATION REMOVED I 

I . 
I 

>--

I I 
I I 

I 

-, 

I D 

I I 
I I 

I I 
I I 
I I 

L-----------------------------~--------------------~---- - ~ 

® SHIELD RING ASSEMBLY 
C 

8 13 THREAD INSERT ST. STL. COML 

NR 12 PLUG ST. STL. COML PROPRIETARY INFORMATION REMOVED 

NK 11 LOCKING WIRE ST. STL. COML PROPRIETARY INFORMATION REMOVED 

8 10 TREADED INSERT ST. STL. COML PROPRIETARY INFORMATION REMOVED 

8 9 FLAT WASHER ST. STL. COML PROPRlETARY INFORMATION REMOVED 

8 8 HEX BOLT 410 ST. STL. ASME SAI9), Gr. B6 PROPRIETARY INFORMATION REMOVED 

8 7 SOCKET HEAD SCREW 

l 6 SIDE SECTOR, LH 

410 ST. STL. ASME SAI93, Gr. B6 

304 ST. STL. ASME SA240/SA182 

----------t---,----+---~----t-----+ P_R_O_P_RI_ET_A_R_Y_IN_F_O_R_MA_TI_ON_R_EM_O_V_E_D ____ B 
PLATE/FORGING ,-----. --------------, 

0 -[ 
I I 
I I 

I I 
I I 
I PROPRIETARY INFORMATION REMOVED I 

I I 
I I 
I I 
L ____________________ ~ 

NOTES: 

8 I 7 I 6 I 5 + 4 

l 

1 

2 

I 

" 98 " 
A55Y ASS't' ASS, 

QUANTITY 

I 

5 SIDE SECTOR, RH 

4 BOTIOM SECTOR 

3 LIFT LUG 

l TOP SECTOR 

l (DELETED) 

ITEM NAM€ 

UNLESS OTHERWISE STATED 
n ,!.tFr: ;.:n.:11 L'/;";ANl) f(A HVJf~IJ.IGE; t1Att 

GE PC:;. A,i •.•E YH ~1.1-S... 

Af.l mm::110 :>EP!I! CA~lOVTS ARE TO a,: 
CON510E REC AS A ~!Cl OEPTH 

Ol' Pl:R"F.CT TAi:AOS 

42 3-900 

LICENSE 

3 

304 ST. STL. ASME SA240/SA 1Sl PLATE/FORGING 

17·4PH ST. STL. FORGING/Pl.A TE 

304 ST. STL. ASME SA240/SA276 PLATE/BAR 

304 ST. STL. ASME SA240/SA I 82 PLATE/FORGING 

MATERIAL sr-EC DRAWING No DESCR(P'!ION 

ANAC 
~I INTERNATIONAL 

>--

GROUP NAME DATE -
rREPARER 'lf_J__ /(\ l (dZ-lf 

____..,,£-JI ,, ,,, .,? .A £-/1 ·/j SHIELD RING ASSEMBLY, CHECKER 
A -- ,, L/.A'/ __.., 

NAC-STC CASK PROJECT /;'~ ~) / - /j' {.)tJ. /15' A MA.NAGER / i/ "" 

WGIIIHRlllG c7 ~ ~ /./ __/2 
/ ,II ,..._- - 7 

f-(l -I, 
LICENSING tU-M ~/1~/iA PROJECT 

423 I OAA\'/ING 9 2 7 I REV 
1NP 

QUALITY f~1((.u_ ~/1{/1i SC."LE N. T S l wE IGIIT N/A Js" 1 Of 1 I G/12120 18 

I/ 2 I 1 
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How to Specify 0-Rings 
DeoOIH 

Metallic 0-Rlng 

I , 

lubing 00 ·, I Wall Thlckneu 
{Thirty-S.COnc!s) [ (Thousand1hs) 

I ' II B 1111-11 B II II 
---------·-----~ t . 

Materials 
I -Alloy 718 7 -Stainles5 
2-Slainless &eel 304 

Steel 321 6-Suuniess 
3-Aluminum S!eel 316 
4 - Copper Q-Sla1t11ea 
5-Allo,,600 S1ffl347 
6-Allot )H50 X-AsSi:iecified 

E.un,Jlle: 

U2312.C3625SEA 
Tt-,e abDW Hamp ... U2312-03625SEA, tndlCIIH 
a type 321 alalnleu atNI O..fl i119, %1" /2.3! mm) 
lube aru .. 012 CD.30 mm) wall ttuck,-s , J .62S' 
(92.0II mm) OC, ulf..-.rglz.a (IC} and .001 -.002" 
(0,03/0.05 mm) ,11 ... , eo&II~. 

Metelllc ~ing OD 
(lnchn) CThouaandth1) 

Typ. 
SE-S.lf-energiz11d 

onlO 
PF-Prenure f illed 
NF>-Not Mlf

energized, not 
pressure filled 

SO-Self-energiad 
onOO 

SX-S.lf~ne rgized 
uspec. 

Coetfftp 
A-Silver .00, /.002 C0.03/0.051 ~ne 
B-Sllver _OrJ'l/ .00310.05/0,08) P-Lead .001 /.002 CO.DJ/0.051 
0-Teflon• .001 / .003 (0.03 / 0.08) Fl-Indium .001/ .00210.03/0.0S) 
E-Telicn .003 / .004 (0.08/0 .10) T-Nlckel .0011.002 10.03/0.05) 
L-Copper _001 / .002 (0,03/0.05) V-Gold .0005/.001 (0.0210.03) 

X-Aa Specified 

Fluorocarbon Metallic C-Rings 
Fluorocarnon Metal~c c-Rings (Clesignated MCA) are aesigneo 
fer static sealing on machinery or ec:iuipmenl and an, available 
tor i n1ema1 pressu~. external pressure. or axial pmsure 
ID/OD 11pplicalions. Because c-R,ngs are designed wilh an 
open side on the preuure side of the insta11a1,on. ttlll _, is 
M!l~nergizing. Fluorocart>on C-Aings ere ottered in round 
or i rregular shepes in II broad range ol llizes from .126"' 
(3.2 mm) OD x .D32" (0,81 mm) tr,ie neight to over 300'' (7620 
mm) 00 x 2'' (50,80 mm) lrM neignl. They are available in a 
wide variely cf metal alloys and metallic er Teflon coa1in115. 
Sealing applica1ion temperature range is from cryogenic to 
3.000- F. (1650" C.J; pressure tolerances are from 10""' torr to 
100,000 psi (6.804 atmJ . Where customer requirements are 
large. the C-Ring provides the lowest unit price ot any high 
performance seal on lhe market. 

@Helimflex 
Components Division Telephane (803) 783-1 880 
P.O. Box 9889 FAX (803) 78.3-4279 
Columbia. South Carolina 29290 
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Thi s secti on co nta ins appli cabl e tec hni ca l da ta fro m a typica l manufacture r of blended 

polytetraflu oroethy lene (PTFE) 0-rings. The PTFE 0 -rings used in the N AC-STC port covers 

are manufactured from virg in (unreprocessed) po lytetraflu oroethy lene base materi a l fill ed w ith 

pl asti c. One product th at sati sfi es th e des ign requirements is the F luoro loy K 0-ring 

manufactured by the Fu ron Company, whi ch has an operating tem perature range of -450°F to 

+650°F. NAC has co mpleted suppl ementa l 0-ring tes tin g and has determined that the operating 

range of the PT FE 0-rings can be extended to 735 °F. A description of tests performed and the 

results are conta ined in Certified Test Report D9-3362-1 , Applied Technica l Services, Inc. , 

February 8, 1989. Another product that sa ti sfies th e des ign requirements is Parker Compound 

YM835-75 or VM 125-75. The compound ' s reco mmended operating temperature ran ge is -40°F 

to 400 °F. 
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Orill!~ P~ieail ProoNtiM 

(Z1) H.Ydness, Shen A. pis. 

Tensile Strength. PSI Ap)) 

(Z2) Ultima ~ 

lZ3) Specif,c Gravfy 

Fluid ~Cl! (~c Requi~11'10'nl) 

IRM 903. 70 In O 302°F 

V~Change. 

(Al-10) Ho.it~ 

70 hrs. fl 482°F 

HarttlHs~~ 

T fflSlle S~ Change. 

~Bonga&,,,~- "ii, 

(B38) Comp,ttsion S.t (Pfiod) 

22 hrs. fl 392°F 

Perne<ll d Origil'IJI 0./leccoo. M:uc 

(E078) Auid 1!6isunc.. 

S..viOI! Fluid 101. 70 IYs fl 392"F 

~s Change. pts. 

T eosile Sue<¢ Ch.Y>Qe. % 

l..llinuie Elongaton ~ -
Vol..-ne~ 

IZ4l Low r....,.,~ RKisbnOI! 

TR-10, ~t>n 'F . C 

REPORT DATA 

TKI 

M@thod 
ASTMD22~ 

ASTM04 12 

ASTI,I 0412 

ASTIAW7 

ASTIA0471 

ASTMD573 

ASTM 0005 Method B 

ASTIA .047 

ASTMD132Q 

SpK 

Limits 

75±5 

1450 (10) 

12!i 

t.03 

+10 

+10 

-2.5 
.2.5 

- 15 to +5 

-40 

-20 

Oto+15 

·~ 

THt 

R..sults 

78 

~g 

215 

1.8 

+2 

+3 

-22 

+3 

13 

-8 

-6 

-1 

+11 

-22 (-30} 

March 20 17 

Revis ion 18 

"Purchaser use only. Reproduce only in full. Data pertains to items referenced only." 
"The recording of raise, fictitious, or fruaudulent statements or entries in this report may be punishable 

as a felony under federal law." 
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Parker COMPOUND DATA SHEET 
Parker 0 -Ring Division, North America 

MATERIAL REPORT 

Report Number: 118370 
10/1 1/2013 

Title: Evaluation of Parker Compound 

Elastomer Type: Fluorocarbon (FKM) VM125-75 

Purpose: To obtain typical test data. 

Specification: ASTM D2000 M4HK714 A1 -10 838 EF31 E078 F17 Z1 Z2 Z3 Z4 
Z1 = 75 ± 5 durometer 
Z2. = Elongation min, 125% 
Z3 = Specific Gravity 
24 = TR-10 

Black 

Recommended Temperature Range: -40°F to 400°F 

Recommended For: Mineral oil and grease, IRM 901 , IRM 902, IRM 903, nonflammable 
hydraulic fluids , silicone oils and greases, aliphatic hydrocarbons 
(propane. butane, natural gas), aromatic hydrocarbons (benzene, 
toluene), chlorinated hydrocarbons (trichloroethylene and carbon 
tetrachloride), gasoline. high vacuum, ozone, weather, and aging 
resistance 

Not Recommended For: 

Additional Approvals: 

Glycol based brake fluids, ammonia gas. amines. alkalis, superheated 
steam, and low molecular weight organic acids (formic and acetic 
acids) 

AMS-R-83485 

'Ptrch.ser ~• orly. Reproduce only ;, ful. Dabi perlains to items re.fef"enced orly. 
The recotoing d filll:;e, fictitious, or fraudr.dent r;t;,Jemenb or entne.s in this ~ nwy be puri::hable 

as a felony under federal law.• 

4 .5-20 
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• REPORT DATA 

Origi~ Ph~ Prooemes Test Method Sp,ecUmits Results 

(Z1) Hardness. Shore A. pts . ASTM02240 75 :t5 73 

Tensile Strength. PSI p.l) ASTI.!Di12 2031 (14) 230 

(22) U :im3.te Bonga ·on. % ASTMD412 25 280 

(Z3) Specific Gl'3vity ASTI.I 0207 .76:1:0.02 ,.n 

(A1 -10) HHt ~ 

70 hrs. ft 482°F (250°C) 

H.lniness Olange. pts. ASTM 0573 +10 -2 

Tensile Strength Change,% -25 -13 

Uttimaie Elo~tion C~nge. % -25 -6 

COff¥Hslon Set (Plied) 

22 hrs. ft 34r F (175"CI 

Percent d Original Delle<:tion. Mn ASTM D3r.5 Method 8 35 10 

(B381 Compression Set (Plied) 

22 hrs. ft 392°F 1200•q • Percent d Original Delleaion. M3x ASTM D3ll6 Method B 50 12 

Fluid imn-sion 

IRM 903, 70 hrs. ft 302°F (150' Q 

Vol~ Change. % ASTMD471 +10 0 

(EF31) FIUkl RMis~ 

Fuel C 70 hrs ft 7J•F (23"C} 

Hatdness Ch..lnge, pts. ASTMDHI :I: 5 -5 

Tensile Strength Change,% -25 -18 

Ultim.:l!e Elongation Change.% -20 +5 

Volume Change, % Oto 10 +5 

(E078) Fluid Resisbnce 

s~ Fluid 101, 70 hrs ft 392°F 

H.irdness Oiange, pts. ASThl D-17 1 -1.5 to +5 .5 

Tensile Strength Change. % -40 -14 

Page 2 o f 3 
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• Ultirrote 8ong3tioo Ch.v,ge. "4 -20 +10 

Volume Ch.lnoe. % Oto + 5 +10 

jF1Z} Low T~,. Britt~s 

NonbriUle after 3 min -40' C ASTM02 137 Pass P;iss 

Low Temoenlwe 

(ZA) TR- 10, ' C ASTh 01320 Report .:zg 

• 

Page3of3 

• 
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Thi s section conta ins the manufacturer's techn ica l bulletin fo r the materi al used to allow for the 

expansion of the neutro n shield as the cask heats up . 

4.5-23 
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Thi s section conta ins the manufac tu rer's technica l da ta fo r the materia l used to prec lude a lead 

melt duri ng fabricatio n weldi ng or a fire acc ident. 
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Fiberfrax® Ceramic 
Fiber Paper 
Introduction 
The Fiberirax-" ceramic fiber paper product line is a unique 
family of products which is manufactured by forming alummo
silicate fibers in a nonwoven matnx. The ceram,c fibers are ran
domly orientated during manufacture. then held in place wi th a 
latex binder system. A spcciahzeo paper-making process 1s 
sl1Jlist1cally controlleo to form uniform. lightv,e1ght , flexible sheets. 

Unifrax Corporation has been producing Fiberirax papers 
for over 25 years and 1s the largest ceramic fiber producer 
worldwide with in-house paper -making capa b1hl1es. 

By blending differanl fibers. binders. and additives whi le 
varying tt1e manufacturing prncess. Unitrax Corporat,on now 
produces a vanety of Fiberirax paper prodt1cts for a wide range 
of applications. 

Fiberirax papers exhibit excellent chemica l stability, resi slir.g 
allack from most corrosive agents. Exceptions are hydrofl uoric. 
phosphoric acids and concentrated alkalies. If Fiberirax papers 
are wet by water or steam. all lhermal and physical properties 
are completely restored upon drying. No waler of hydration 1s 
present in most Fiberirax paper grades. Fibertrax papers have 
good dielectric strengths. 

Fiberfrax papers. with the exception of the inorganic senes. 
will generate small amounts of smoke and trace element out
gassing during the initial exposure lo temperatures above 450"F. 

Product Line Advantages 
Fiberirax ceramic fiber papers offer our customers many unique 
problem-solving advantages which include: 

High-temperature stability 
low thermal conductivity 
Low heat storage 
Weight reduction 
Resiliency 
Thermal shock resistance 
High heat reflectance 
Good dielectnc sl reng lh 
Excellent co,rosion resistance 
Easy to wrap, shape , orcul 
Ease of fabrica tion 

General Uses of Fiberfrax Papers 
Fiberlrax papers are used to solve a wide variety of heat-rclatco 
probfems. and are used as : 

Highly efficient refractory backup 
Dependable rire protection 
Tt1ermal insulation 
Hol gas filtration media 
Molten metal splash and spark protection 
H1gh-lemperaturc gasket. separator. or par 11ng agent 

Typica l Markets/Application s 

June 20 18 

Revision I 8D 

Based on the uses listed in Ille preceding text, Fiberfrax 
papers solve a range of application problems int e industries 
hsted t>elow: 

Aerospace 
Heat shields 

Nose cone ablative shields 
Igniter line protection 
Oxygen generators 

Appliance 
Seif·clean1ng ovens 
Woodburning s toves 
Electncal healers 
Mobile home appliance insulation 

Ceramic and Glass 
Ware separat0< 

• Metal dad brick gaskets 
• Glass lank refractory backup 

Petrochemical 
Transfer line protectior: 

• Welding 
• Brazing pro tection 

Automotive 
• Mutner insulation 
· Heat shielding 

Steel and Nonferrous 
Investment C'1St1ng mold wrapping 
Ladle refractory backup 
Thermocouple tube pro leciion 
Heat treahng pan ing agent 
Foundry gasketing 
Lndle shroud wrap 

Rc(l;!'r I IJ the product Male rial Safety Cata Sheet (r-.lSOS) ,or 
recommencea wo, k pr2 c: t1ces and 01her p<0duc1 salery 1nlormat•on 

4.5-27 
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Product Range 
Product Segmentation 
Fiberfrax ceramic fiber papers are differentiated by thickness, 
dens1tv, fiber index, and chemistry. They are often segmented 
into three groups: 

Utility grades. which indude 440 and Rollboard paper. 
are the most cost-effective products in applications where 
performance characteristics are less cr itical. 
Standard grades: 550,970,880. and 110 paper are used 
where reHabil ity and consistency are important. 
Premium grades: 882-H, 972-H, and HSA paper are used 
either when organicoutgassing cannot be tolerated or when 
thermal performance is critical. 

Utility Grade 

440 Paper 
440 paper is a low-cost, high-strength composite paper made 
from a combination of ceramic fiber. inert fillers, ano reinforcing 
fiberglass. The fiberg lass gives added strength to the 440 paper 
at operating temperatures between 450 and 1300"F. This 
product is formulated with a fire retardant smoke suppressant 
reducing lhe effects of lhe organic binder burnout. 

Rollboard 
The lower density, binder chemistry. and bulk ceramic fiber grade 
used to manufacture Fiberfrax Rollboard paper result in a prod· 
uct with lower cost, higher nexibility, and reduced smoke and 
odor during burnout. Rollboard paper is best suited for wrapping 
intricate shapes or molds and as a standarcl grade single use 
product In disposable applications. 

Standard Grade 
110 Paper 
110 paper is a clay-filled, sheeted ceramic fiber paper which is 
denser and more rigid than other standard grade products. The 
rigidity is maintained even after bum out of the organic bonding 
agents. The good dieledric strength, compression resistance. 
and die cutting Characteristics of 110 paper are advantageous in 
many high-temperature gasketing applications. 

550 Paper 
550 paper is made from unwashed high-purity ceramic fiber. Its 
higherdemity end binders give performance properties ideal 
for most refractory applications. 

970Paper 
970 paper is made from high-purity F 1berfrax washed fiber. 
During the manutaclure of this product, a large port ion of the 
unfiberized particles in the bulk fiber are removed prior to paper 
lay-up. The washing of the fiber gives great unifonmity lo tl1e 
papers structure while reducing weight and improving lhe thermal 
performance; in addition, this product Is preferred in automatic die 
stamping operations where unfiberized part icles in the paper 
can lead to excessive die wear. 

FormC -\ ,11) 
E~tcla•• 11/00 
~2000 . \Jrtlf•M ~ \ l(Ot'I 

AJIA.,9hl\A.e•Hf'\,~ 
P'.lf'lllod in IJSA 
P39e 2 cl • 

Prem ium Grade 

880 Paper 
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880 paper 1s made lrom a higher alumina content, shorter. 
smaller diame ter fiber and laid up at higher densities. These 
ptoducl parameters lead to reduced shrinkage, higher slrenglh, 
an increased operating temperature range and better chemical 
resist ivity. This product 1s used in applications where the service 
life of standard ceramic fiber papers is reduced . 

HSA Paper 
HSA paper 1s made from high surface area (HSA) fibers lhatcon
lain a low percentage of unfiberized material. Use of this fiber 
results in a paper with lighter weight and eictremely tow thermal 
conductivity. making it the choice of the aerospace industry. II 
is also used when uni form pore structure and a low content of 
unfiberized material are required in applications such as glass 
contact or gas fillra lion. 

Inorganic Papers 
Fiberfrax papers are available without the organic binder system. 
These products are completely free of organics and used when 
higher f~ed strength is required or in processes and applications 
where e'!en small amounts of organic burnout is unacceptable. 
Two tempera ture grades and several thicl<nesses and widths 
are ava ilable. 

972-H is neat treated during the manufacturing process 
to remove organic binders . As manufactured. 972-H paper 
remains soft and nexible allowing it lo confonm to most 
shapes or contours. 
882-H has higher temperature stabi lity and higher density 
tl1an 972-H Paper. The fiber geometry and product density 
lead to lhe maximum bum strength of an unbindered paper. 

Certifications/Approvals 
Fiberfrax papers have been independently tested for conformance 
lo a wide vanety of industry standards. For example, several 
Fibertrax papers are listed as "Recognized Components" with 
Underwriters Laboratories, Inc.; conform to U.S. Coast Guard 
requirements for incombustible materials; and are tested in 
accordanco with ASTM methods. For details of existing 
approvals and test procedures, contact the Unifrax Application 
Engineering Group at 716/278-3899. 

Additional Capabilities 
Uo.ilrax has several manufacturing capabilities which can enhance 
lhe pertormance of Fibertrax papers in a wide variety of apptica
l ions. Utilizing precision high-speed sl~ters. Unifrax can slit 
paper materials down to one-inch (f') widths for installation 
speed and convenience. Material can be lamina led, foil faced 
or adhesive backed le tailor tl1e material form to specific application 
requ cements. 
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Fiberfrax Ceramic Fiber Papers 

Typical Product Properties 

Roll 
Paper Grade 440° Board 

Physical Properties 

Color Gray Off-White 

Temperature Grade "F 1600 2300 
·c 870 1260 

Recommended ·F 1300 2000 
Operating Temp. ·c 704 1100 

Melting Point "F 1800 3200 
·c 982 1760 

Compression IPSI % Deformation) 

10% 5 1 

25% 34 5 

50% 489 32 

Strength 

Tensile (PSI ) 86 58 
{as manufactured) 

Burst(PSI) 45 22 
(as manufactured) 

Notes About Ch art 

110 550 

Tan White 

2300 2300 
1260 1260 

1900 2000 
1040 1100 

2800 3260 
1538 1793 

1 4 

6 26 

35 167 

147 102 

19 248 

'The 440 paper contains a r~e re1arda111 smoke suppressant. 

· ·The HSA 'OP' designation signi fies materials made without 
the use of organic binders . 

• -H· designation references lhe heat treat ing process used 
lo remove organics. 

The recommended operating temperature of Fiberfrax insu
lation is determined by a maximum irreversible linear change 
criteria. not product melting point. 

The test data shown are average results of tests conducted 
under standard procedures and are subject to variat ion . 
Results should not be used for specification purposes. 

Form C·1• 2J 
E:trecti ., , \ 1/00 
02'000 . Un1f~• Col'DOt ~' '°" 
Al F\i~hLS RU tNt<I 
;,rtl'l t9<J>ft U5" 
;Jag • Jo/4 

970 

White 

2300 
1260 

2000 
1100 

3260 
1793 

1.3 

5.8 

22 

94 

25 

4.5-29 

880 HSA 

White White 

2600 2300 
1427 1260 

2100 2000 
1150 1100 

3500 3100 
1927 1704 

3 
16 

44 

136 55 

37 

972-H 882-H 

White White 

2300 2600 
1260 1427 

2000 2100 
1100 1150 

3260 3500 
1793 1927 
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(OF) 

White 

2300 
1260 

2000 
1100 

3100 
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Fiberfrax Ceramic Fiber Papers 
Typical Product Parameters 

Roll 
Paper Grade 44-0· Board 

Physical Properties 

Density (pcf) 13 10 

Fiber Index (% Wt) rJa 40 

LOI (incl. bi nder) 9.5 3.0 

Chemistry(% Wt) 

Al,O, 32-35 47-52 

SiO, 42-46 48-53 

Na20, <2 <0.5 

Fe,O, <2 "<0.5 

Thickness inches .. ' (mm) 

A = 'iu(0.8) 

F = '/~(1.6) X 

J = '/, (3.2) X X 
K = V, (6.35) 

Roll Sizes (std) 25#,Mil Mill 

Width (s td. inches} 24,48 18. 24 

Availabil ity 
Nonstandard widths available upon request. 

Notes About Chart 

110 

18 

n/a 

8.5 

45-50 

40-44 

<1 .5 

<1.1 

X 

X 

Sheet 

42x48 

"The 440 paper contains a fire retardant smoke 
suppressant. 

550 

12 

50 

65 

47-52 

,tB-53 

<0.5 

<0 .5 

X 

X 
X 

25#.1,~II 

24. 48 

''The HSA "OF" designation signifies materials made without 
the use ol organic binders. 

" 'Measured under 4 PSF. 

·w designation references the heat- treat ing process used 
to remove organics. 

For additional informalion about product performance or lo identify 
the recommended product for your application, please contact lhe 
UniJrax Application Eng;neenng Group at 716-278-3899. 

Dala are average resutts of tests conducted under standard proce· 
dures and are subject to variation. Results should riot be used for 
specification purposes. 

•ormc-1.en 
;"rit ,1.., , 1,10{) 
t>rooo. UnJ'"I~ C?toora1tcn 
All~qri1s'leservNt 
P•;t1l«Jlt'I VS.:1 
~a;•• ol • 

I" ~ IH I Oala snown ar,e a .. e~s• '9"1 \tltt or 1• st1 c0010,.:ctf'tl u,,ou ,;tanciar:s Cl"Otecuru 
ar-d are tv0i ec1 lo Yana11on. RU \llts snov+o no1 Ce v s ..o ro, scwc,r,e..1,on p,...rposu 

f h 1 lcl io.,,,~ ,s J r'J?l" tef'l!dVXt<Tllt'II ?I""!~• Cc,,po,.ltet\ F,t>e-rl..--,a 

970 

10 

70 

7.0 

47-52 

48-53 

<0.5 

<0.5 

X 

X 

X 

10#, 2511. Mill 

12. 24, 48 

4.5-30 

880 HSA 

18 10 

45 100 

8.0 3.0 

58-60 47-52 

40-42 47-5 2 

<0 .3 <0.5 

<0. 1 <0.05 

X X 
X 

25#, Mill Sheets 

,2. 24. 48 42x48 

972-H 882-H 

12 16 

70 45 

0.1 0.1 

47-52 58-60 
48-53 40-42 

<0.5 <0.3 

<0.5 <0.1 

X 
X X 

X X 

2511 10#,25# 

12. 24 12. 24 

Unifrax Corporation 
Corpori!le Hcaoquaners 
2JS 7 YlllrrlpOOI Sueet 

June 2018 
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HSAh 
(OF) 

7 

100 

0.1 

47-52 

47-52 

<0.5 

<0.05 

X 

500sf 

51 

Niag.r;; Falls. Ne.v Ycrt 14305-2{1 J 
Telepl",<)ne: 175-218-JfJ(X) 
Telefax. IJ6-ll8-19<XJ 
tmemei: w....wumtrax.rom 
fma1/· rr./0#'1¥J1fra, .ccm 
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K 
Value* 

Unifrax Heatflow Calculation 
970 Paper 

1.38 

1.27 

1.16 

1.0S 
/ 

V 
.94 

.83 

.72 

.61 

.SO 

.39 

/ 
/ 

./ 
V 

../""'v 

----L--

/ 

/ 

~ ~ ~ ~ 1~ 1D 1~ 1~ 1~ ~ 

Temperature Fahrenheit 

Deg F 
Deg C 
K Val 

200 
93 

00 . 334 

Calculated Graph Points for 970 Paper 

400 600 800 1000 1200 1400 
204 316 427 5 38 649 760 

00 . 362 00 . 410 00 . 480 0 0 .570 00 . 682 0 0 .81 5 

* Units for K V a lue are Btu/hr/in/ft2/ F 
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This appendix provides a description of the leak testing performed us in g th e Yiton 0-rings at 

temperatures exceeding the manufacturer 's e levated temperature lim it. In addition, it also 

conta ins the 0-ring manufac turer 's material report on the Yiton materia l. 

NAC, with the a id of an independent laboratory, perfo rmed leak testing in excess of 550°F to 

demonstrate the capability of Viton to perform at the elevated temperature and to determine the 

leak rate of the a lternate port cover des ign at the e levated temperature. It was determined that 

the a lternate port cover 0-ring mainta ins its sea ling capabi li ty a t a temperature of 575°F after 

prolonged heating above 400°F. Testing was done in accordance w ith NAC Spec ificati ons. Two 

fixtures were put into a thermal test chamber. A ll the fittings attached to the test assemblies were 

checked and confirmed leaktight. T he assembli es were heated in a manner that conservative ly 

approx imates the fire-tran sient anal ys is and one fi xture was he ld at a temperature above 550°F 

for more than 4 hours, 37 minutes . The reg ion in s ide the port cove r was evacuated to below 2 

ps ia, backfi lled with he lium at O ps ig, evac uated and backfi ll ed aga in and then leak checked. 

The leak test procedure emulates the test ing of the 0-ring w ith o ne atmosphere of pressure acting 

on the 0 -ri ng during the test. The data pertinent to the test is: 

Time Above 400°F 

Time Above 550° F 

Max imum Seal Temperature 

Test Assembly 16 Test Assembly 64 Fire-Transient 
---+------------------1 

- 6:32 hours - 5:52 hours 4:37 hours 

- 5:05 hours - 4:25 hours O hours 

- 575°F - 575 ° F 547°F 

The test temperature of 550°F was se lected because it approximates the max imum calculated 0-

rin g temperature in the fire -tran sient ana lys is . The durat ion was se lected because it is the 

ca lculated du rat ion that the 0-ring is above the manu fact urer's maximum recommended 0-ring 

temperature of 400°F. This result in a co nserva ti ve test due to the s lowe r heat-up rate of the 

oven compared to the heat-up rate of the port cove r in the fire-transie nt ana lys is. 

Each tes t assemb ly was leak checked after the temperature test, while at a temperature of 

approximate ly 575°F. The measured leak rate for eac h of the assemb li es was less than 4.0 x I o-8 

atm-cc/sec. In conc lusion, the Viton 0-rings can prov ide a leakti ght sea l, in acco rdance w ith 

ANSI N 14.5-1997, at an e levated temperature. 
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Sgp - 17-99 03:35P 

Parker Seals 
Softwal'9 Veralon: 2.0 

Customer Identification 
Company: 
Contact: 
Project Name: 
Addren: 
City: 
Stat,: 
Telophono No.: 
Date/rune: 

Ordering Specjfication:, 

NAC International 
George carver 

77o-447.1797 fax 
9-17-1999 15:27 

9/17/99 

Zip Coda: 

Application: 0-ring Only 
Compound Number: V0835-75 
Size: 

Compound Information 
Search Parameter 
Material Selection Method: 
Contained Madia: 
Dealred Temparatunt Range 

High: 
Low: 

Selected Material Information 
ourometar {Shore A): 
Polymer: 
Temperature 

Normal High: 
Extended High: 
Normal Low: 

Color: 
Static Application Only: 
Military Spec.: 
AMS NAS Spec.: 
SAE/ASTr,IJ Spec.: 

Seal Sjze latormatioo 
Sizing Selection Method: 

inPHnrm SP.IP.t-Jinn S11mrru:orv 

Compound Search 

75 
Fluorocarbon GLT - toW~P C.O...-\f'Ov,-Jp , 

.coo "F 
400 °F 
-4Q•F 
Black 
No 
MIL-R-83465 
None 
None 

Known; 0-ring PIN. Search for: 0 -ring dimensions. 

4.5-33 
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!larker 
Compound Data Sheet 
0-Ring Dlvlsk>n United States 

TITLE: 

PURPOSE: 

MATERIAL REPORT 
REPORT NUMBER: KJOS35 

DATE: 10/10/89 

Test of Parker Compound V0835-75 to MIL-R-83485. Type I. 

To determine if V0835-75 meets MIL-R-83485, Type I. 

CONCLUSION: V0835-75 meets the above speci fication. 

4.5-34 
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ORIGINAL 

Specific Gravity 
Hardness points 
TensRe Strength, psi. min. 
Elongation, % min. 
Temperature Retraction, 10% 
(TR-10), °F. max. 

AFTER AIR AGING, 70 HRS.@ 
75' • s·F Compccsalo0 Set 

% of original denectton, max. 

AFTER AGING, 70 HRS.@ 75°F IN 
U -S:735 TYPE Ill 

Hardness Change, pis. 
Tensile Strength decrease, %, max. 
Elongation decrease, %, max. 
Volume change. %, max. 

AFTER AIR AGING, 70 HRS. @ 
528' :t 5' f 

Hardness change, pts. 
Tensile Strength decrease,% max. 
Elongation decrease, %, max. 
Weight loss, %, max. 

AFTER AIR AGING, 166 HRS@ 
347° i s·F COMPRESSION SET 

% of original deflection, max. 
18 hrs. cooling 

AFTER AIR AGING, 22 HRS @ 
392" ± s•F. COMPRESSION SET 

% of original deflection, max. 

REPORT DATA 
Report Number: K.10835 

MIL·R-83485 
TYPE 1, 0-RINGS & 

COMPRESSION SEALS 

As determined 
75 t 5 
1600 
120 

-20 

25 

+5 
30 
20 
1 to 10 

+5 
35 
10 
12 

25 

20 

4.5 -35 

V0835-75 

ACTUAL VALUES 

1.75 
78 
1708 
160 

-22 

- (14) 

77 (·1) 
1662 (·3) 
165 (-8) 
-- (+2) 

78 (0) 
1136 (-33) 
235 (+31) 
"" (-7) 

•• (15) 
"" (24) 

- (11) 

June20 18 
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AFTER AGING, 70 HRS. 
@ 347"MIL-R-83485 
±S°F in AMS-3021 

Hardness change, pis 
Tensile Strength decrease.%. max. 
Elongation decrease.%, max. 
Volume change, % 
Compression set, % of 
original deflection. max. 
18 hr. cooling 

MIL-R-83485 
TYPE 1, O·RINGS % 

COMPRESSION SEALS 

•O, -15 
35 
20 
1 to 20 

10 

4.5 -36 

VOB35-75 

ACTUAL VALUES 

73 
1406 (-18) 
171 (-5) 
-- (•15) 

-- 7 
- 9 

June 20 18 
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4.5.6 Sample SAS2H Input File 
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Revision I 8D 

This section provides a sample SAS2H input fil e employed in the containment ana lys is of the 

directly loaded I 7x 17 fue l at 60,000 MWD/MTU and 3.5 wt % 235 U. 

Sample File 
=SAS2H PARM=(HALT09 , SK I PSHIPDATA) 
Class 1 - aal7b - STC Hybrid17 (Rev 0) - 3.5 w/o U235, 60000 MWD/MTU , 5 - 16 years cool time 
27GROUPND F4 LATTI CECELL 
U02 1 0 . 943 900 92235 3 . 5 92238 96 . 5 END 
ZIRCALLOY 2 1 . 0 620 END 
H20 3 DEN=0 . 725 1 . 0 580 EN D 
ARBM-BORMOD 0 . 725 1 1 0 0 5000 100 3 550.0E-6 580 END 
ZIRCALLOY 4 1 . 0 580 END 
H20 5 DEN=0 . 725 0 . 9772 580 END 
ZIRCALLOY 5 0 . 0228 580 END 
END COMP 
SQUAREPITCH 1.2598 0 . 8192 1 3 0 . 9500 2 0 . 8360 0 END 
NPIN=264 FUEL=365 . 760 NCYC=3 NLIB=3 PRIN=6 LIGH=5 
INPL=l NUMH=24 NUMI=l MXTUBE=4 ORTU=0 . 6025 SRTU=0 . 5644 END 
POWER=lS . 5535 BURN=499 . 7636 DOWN=60 END 
POWER=lS . 5535 BURN=499 . 7636 DOWN=60 END 
POWER=lS . 5535 BURN=499 . 7636 DOWN=l461 END 
FE 0 . 6738 CR 0 . 1900 NI 0 . 1150 MN 0.0200 CO 0 . 0012 
END 
=ORIGENS 
0$$ A4 21 AS 26 AlO 51 71 E 
1$$ 1 lT 
COOLI NG 5 - 16 YEARS AND FISS I ON PRODUCT GAMMA REBIN 
3$$ 21 0 1 28 A33 22 E 
54$$ AS 1 ET 
35$$ 0 T 
56$$ 0 9 A13 -2 5 3 E 
57** 4 . 0 ET 
COOLING 5 - 16 YEARS AND FISSION PRODUCT GAMMA REBIN 
SINGLE REACTOR ASSEMBLY 
60** 5 . 0 6 . 0 7 . 0 8 . 0 9 . 0 10 . 0 12 . 0 14 . 0 16.0 
65$$ A4 1 A7 1 AlO 1 A25 1 A28 1 A31 1 A46 1 A49 1 A52 1 E 
61** F . 00000001 
81$$ 2 51 26 1 E 
82$$ F6 
83** l . 40e+7 l . 20e+7 l.00e+7 

4 . 00e+6 3 . 00e+6 2 . 50e+6 
l . 22e+6 l . 00e+6 0 . 80e+6 
0 . 20e+6 0 . 10e+6 0.05e+6 

84** 1.46e+7 1 . 36e+7 l.25e+7 
8 . 25e+6 7 . 00e+6 6 . 07e+6 
2 . 87e+6 l . 74e+6 0 . 64e+6 
6 . 74e+4 2 . 48e+4 9 . 12e+3 
3 . 54e+2 l . 66e+2 4 . Sle+l 
l . 50e+O 5 . 50e-l 7 . 09e-2 

FISSION PRODUCT GAMMA SPECTRA IN 
FISSION PRODUCT GAMMA SPECTRA IN 
FISSION PRODUCT GAMMA SPECTRA IN 
FISSION PRODUCT GAMMA SPECTRA IN 
FISSION PRODUCT GAM MA SPECTRA IN 
FISSION PRODUCT GAMMA SPECTRA IN 
FISSION PRODUCT GAMMA SPECTRA IN 
FISSION PRODUCT GAMMA SPECTRA IN 
FISSION PRODUCT GAMMA SPECTRA IN 
56$$ FO T 
END 
=ORIGENS 
0$$ A4 21 AS 26 AlO 51 71 E 
1$$ 1 lT 

8 . 00e+6 6 . 50e+6 
2 . 00e+6 l . 66e+6 
0 . 60e+6 0 . 40e+6 
0 . 02e+6 O.Ole+6 
l . 125e+7 l.00e+7 
4 . 72e+6 3 . 68e+6 
0 . 39e+6 0 . lle+6 
2 . 95e+3 9 . 6le+2 
l . 60e+l 4.00e+O 
1 . 00e-5 T 
AEA GROUPS 
AEA GROUPS 
AEA GROUPS 
AEA GROUPS 
AEA GROUPS 
AEA GROUPS 
AEA GROUPS 
AEA GROUPS 
AEA GROUPS 

COOLING 5 - 16 YEARS AND ACTINIDE GAMMA REBIN 
3$$ 21 0 1 28 A33 22 E 
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Sample Input Fi le (Continued) 
54$$ AB 1 ET 
35$$ 0 T 
56$$ 0 9 Al3 -2 5 3 E 
57** 4 . 0 ET 
COOLING 5 - 16 YEARS AND ACTINIDE GAMMA RESIN 
SINGLE REACTOR ASSEMBLY 
60** 5 . 0 6 . 0 7 . 0 8 . 0 9 . 0 10 . 0 12 . 0 14 . 0 16.0 
65$$ A4 1 A7 1 AlO 1 A25 1 A28 1 A31 1 A46 1 A49 1 A52 1 E 
61** F . 00000001 
81$$ 2 51 26 1 E 
82$$ F5 
83** 

84** 

l . 40e+7 
4 . 00e+6 
l . 22e+6 
0 . 20e+6 
l . 46e+7 
8 . 25e+6 
2 . 87e+6 
6 . 74e+4 
3 . 54e+2 
l . 50e+O 

l . 20e+7 
3 . 00e+6 
l.00e+6 
0 . 10e+6 
l.36e+7 
7 . 00e+6 
l . 74e+6 
2.48e+4 
l.66e+2 
5.50e- l 

l . 00e+7 
2 . 50e+6 
0 . 80e+6 
0 . 05e+6 
l . 25e+7 
6 . 07e+6 
0 . 64e+6 
9 . 12e+3 
4 . Ble+l 
7 . 09e-2 

8 . 00e+6 
2 . 00e+6 
0 . 60e+6 
0 . 02e+6 
l . 125e+7 
4 . 72e+6 
0 . 39e+6 
2 . 95e+3 
l . 60e+l 
l . OOe-5 

ACTINIDE GAMMA SPECTRA IN AEA GROUPS 
ACTINIDE GAMMA SPECTRA IN AEA GROUPS 
ACTINIDE GAMMA SPECTRA IN AEA GROUPS 
ACTINIDE GAMMA SPECTRA IN AEA GROUPS 
ACTINIDE GAMMA SPECTRA IN AEA GROUPS 
ACTINIDE GAMMA SPECTRA IN AEA GROUPS 
ACTINIDE GAMMA SPECTRA IN AEA GROUPS 
ACTINIDE GAMMA SPECTRA IN AEA GROUPS 
ACTINIDE GAMMA SPECTRA IN AEA GROUPS 
56$$ FO T 
END 
=ORIGENS 
0$$ A4 21 AB 26 AlO 51 71 E 
1$$ 1 lT 

6 . 50e+6 
l . 66e+6 
0 . 40e+6 
O.Ole+6 
l . 00e+7 
3 . 68e+6 
0 . lle+6 
9 . 6le+2 
4 . 00e+O 
T 

COOLING 5 - 16 YEARS AND LIGHT ELEMENT GAMMA RESIN 
3$$ 21 0 1 28 A33 22 E 
54$$ AB 1 ET 
35$$ 0 T 
56$$ 0 9 Al3 -2 5 3 E 
57** 4 . 0 ET 
COOLING 5 - 16 YEARS AND LIGHT ELEMENT GAMMA RESIN 
SINGLE REACTOR ASSEMBLY 
60** 5 . 0 6 . 0 7 . 0 8 . 0 9 . 0 10.0 12 . 0 14 . 0 16 . 0 

5 . 00e+6 
1. 4 4e+6 
0.30e+6 

65$$ A4 1 A7 l AlO 1 A25 l A28 l A31 1 A46 1 A49 1 A52 1 E 
61** F . 00000001 
81$$ 2 51 26 1 E 
8 2 $ $ F4 
83** 

84** 

l . 40e+7 
4 . 00e+6 
l.22e+6 
0 . 20e+6 
1 . 46e+7 
8.25e+6 
2 . 87e+6 
6 . 74e+4 
3 . 54e+2 
l . 50e+O 

l . 20e+7 
3.00e+6 
l.00e+6 
0.10e+6 
l.36e+7 
7 . 00e+6 
l.74e+6 
2 . 48e+4 
l . 66e+2 
5 . 50e-l 

l . 00e+7 
2 . 50e+6 
0 . 80e+6 
0 . 05e+6 
l.25e+7 
6 . 07e+6 
0 . 64e+6 
9 . 12e+3 
4 . Ble+l 
7 . 09e-2 

LIGHT ELEMENT AEA GROUP STRUCTURE 
LIGHT ELEMENT AEA GROUP STRUCTURE 
LIGHT ELEMENT AEA GROUP STRUCTURE 
LIGHT ELEMENT AEA GROUP STRUCTURE 
LIGHT ELEMENT AEA GROUP STRUCTURE 
LIGHT ELEMENT AEA GROUP STRUCTURE 
LIGHT ELEMENT AEA GROUP STRUCTURE 
LIGHT ELEMENT AEA GROUP STRUCTURE 
LIGHT ELEMENT AEA GROUP STRUCTURE 
56$$ FO T 
END 
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