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1.0 OPENITEM
There are no open items affecting this calculation.
2.0 REFERENCES

1. United States Department of Energy, Stabilization, Packaging, and Storage of Plutonium-
Bearing Materials, DOE-STD-3013-2004, April 2004.
2. SRS Can Dimensions:
a. R-RI-F-0098, FB-Line Convenience Can Assembly and Details, Rev 2.
3. Hanford Can Dimensions:
a. R-RI-F-0131, Hanford Convenience Can Assembly, Rev. 0.
b. R-R4-F-0143, Hanford Convenience Can Lid Detail, Rev. 0.
c. R-R4-F-0144, Hanford Convenience Can Detail, Rev. 0.
4. RFETS Can Dimensions:
a. Hackney, B., “KIS Can Puncture Parameter Study,” WSRC Calculation Note, M-
CLC-K-00700, 2006, Sections 4.2.1 through 4.2.3.
5. Density of Stainless Steel:

a. A.K.Steel.com website for 304L SS — Product data sheet:
http://www.aksteel.com/pdf/markets products/Stainless/austenitic/304 304L_ Dat
a_Bulletin.pdf - page 6.

b. A.K.Steel.com website for 430 SS — Product data sheet:
http://www.aksteel.com/pdf/markets _products/Stainless/ferritic/430 Data_Sheet.
pdf - page 1.

3.0 INPUT AND ASSUMPTIONS

The container dimensions were taken from the reference drawings. The convenience cans are
assumed to be manufactured in accordance with the applicable design drawing. Since all of the
dimensions on the drawings have plus/minus tolerances, a 10 percent uncertainty will be applied
to the total material volumes.

Each type of container was weighed to calculate the volume of the containers using the density
of the metal in order to compare and confirm the volumes calculated from the drawings. Only
one container from each site was weighed. This weight is assumed to be representative of all of
the convenience cans used by each site.

3.1 Mass of Convenience Cans

RFETS Body (304L Stainless Steel) = 1054.5 g Lid (430 SS)=561.8¢
SRS Container Assembly (304L Stainless Steel) =791.0 g
Hanford Container Assembly (304L Stainless Steel) = 1499.4 ¢

Density of stainless steel is 8.03 g/cm’ for 304L SS and 7.74 g/cm’ for 430 SS which
were obtained from references 5a and 5b, respectively.
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3.2 Convenience Can Dimensions

3.2.1 SRS Convenience Can Dimensions (Ref. 2)

Body Lid

Outside Diameter = 4.395” Lid Thickness = 0.063”

Inside Diameter = 4.311” Outer Thread Diameter = 4.270”
Bottom Outside Diameter = 3.896” Inner Thread Diameter = 4.000”
Bottom Inside Diameter = 3.812” Thread Height = 0.270”

Height of Can = 7.40” Outer Lip Diameter = 4.395”
Lower Neck Height = 0.540” Inner Lip Diameter = 4.269”
Bottom Height = 0.750” Lip Height = 0.317”

Bottom Thickness = 0.048” Bar Length = 4.250”

Wall Thickness = 0.042” Bar Width = 0.063”

Bar Height = 0.250”

3.2.2 Hanford Convenience Can Dimensions (Ref. 3)

Body Lid

Outside Diameter = 4.270” Lid Thickness = 0.130”

Inside Diameter = 4.150” Outer Thread Diameter = 4.275”
Bottom Outside Diameter = 3.398” Inner Void Diameter = 0.500”
Bottom Inside Diameter = 3.278” Filter Diameter = 1.000”

Height of Can = 8.031” Filter Thickness = 0.150”
Lower Neck Height = 0.922” Inner Lid Diameter = 3.910”
Bottom Thickness = 0.250” Thread Height = 0.350”

Base Diameter = 3.140” Outer Lip Diameter = 4.335”
Wall Thickness = 0.060” Inner Lip Diameter = 3.367”

Lip Height = 0.120”

33 Rocky Flats (RFETS) Convenience Can (Ref. 4)

The total volume of the RFETS convenience can is 218 ¢cm’ as calculated in reference 4.
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4.0

ANALYTICAL METHODS AND COMPUTATIONS
4.1 Volume of Metal Based on Mass and Density

Volume = Mass/density

RFETS = 1054.5/8.03 + 561.8/7.74 = 203.9 ¢cm’/1000cm’ per L = 0.204 L
SRS = 791.0/8.03 = 98.5 cm’/1000cm’ per L = 0.099 L
Hanford = 1499.4/8.03 = 186.7 cm’/1000cm’ per L = 0.187 L

4.2 Calculated Convenience Can Material Volumes
4.2.1 SRS Convenience Can Material Volume

The volume of the convenience can metal can be calculated as a sum of separate
parts. The first part is the majority of the can is the difference between the outside
and inside cylinder of the body using:

2

D D,’ _ ph
VOutside Cylinder - Vlnside Cylindar = p TO h - p TI h = T ><D02 - D[Z)

VBody Cylinder 6 110 ><4 3952 4 311 ) 3508 in3

The second part is the sloped section of the body that can be estimated using the
formula for the frustum of a right circular cone:
oD’ Dz L DoDyo8 1 ha&i+D_§,+D,DB,Q

SlopedBody_ phg 4 B 3 §4 A 4 B

D; L+ DoDy &’ D, DDy
4

_1 0 0
SlopedBody _g hg B 4 B- g+%

B éxt.395° L3 8962 L 4.3953.8960 311 3.8127 43113.812¢0
V Stoped Boay = 5P 0.54 =" + + =
pea e g 4 4 > g 4 4 4 a0

o
3
A

VSloped Body = 0292 in3

Volume of the narrowed bottom:

2 2
Vousi Vs :pDBO h'pDBI h:prX(DBOZ'DBIZ)

Outside Bottom Inside Bottom 4 4

Y sonom ointer =P ﬂx@ 8967 - 3.8122)= 0.381 in’
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Volume of the solid bottom:

D,,’ 812°
jo th% 0.048 = 0.548 in’

VBottom = p

The volume of the lid can also be calculated from the sum of the separate parts.

The base of the lid:

D,’ 270°
Viwe =P =, h=p @ 0.063 = 0.902 in’

The volume of the threads:

D, " D, _ph
:T h'p% hz?"(DOTZ'Dlrz)

VOutsideThreads - VlnsideThreads - p

v, =p 0'727 ¥4.270” - 4.000%)=0.473 in®

Volume of the upper lip on the lid:
D, "’ D, _ph
Vousidgerip = Visiderip =P :L h-p 41L h= 7 ><(DOL2 - DILZ)

Vowste 1 =P %417 4.395” - 4269?)= 0272 in’

Volume of the cross bar on the lid:
Vi = LW xH =4.250>0.063>0.25 = 0.067 in’

The total volume is the sum of all the parts from the body and lid:

VTotal - VBody Cylinder + VSloped Body + VBottom Cylinder + VBottom + VBase + VThreads + VOutside Lip + VBar

V. . =3.508+0.292+0.381+0.548 +0.902 +0.473 +0.272 + 0.067 = 6.443 in”

5 16387 cm’ 1L
in’ 1000 cm’

Vi

0

. =6.443 in =0.106 L

The total material volume of the convenience can is 0.106 L +0.011 L.
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4.2.2 Hanford Convenience Can Material Volume

The volume of the convenience can metal can be calculated as a sum of separate
parts. The first part is the majority of the can is the difference between the outside
and inside cylinder of the body using:

D,’ D, _ph [, )
VOutside Cylinder - Vlnside Cylindar = p TO h - p TI h = T ><DO - DI )

Vs o =P 859 0027 {4.270” - 4.150%) = 5.440 in’

The second part is the sloped section of the body that can be estimated using the
formula for the frustum of a right circular cone:

1 &} D2 2 DoDyo 0 1 aD; 0
VSloped Body — ph i - =
4 4 5 3 4 4 4 5

1 D DD, 0 a* D> DD, d
SlopedBody :g hg BO + 04 20 :- 41 %-F 14 Blzfl:l
@ g A

1 é1.270> 3.3982 4270>3.3980 a&.150> 3.278% 4.150x3.2780
V Stoped Boay = 5P 0- 922 + - + + T
ped Boav 3 4 4 4 P g 4 4 4 P

VSloped Body = 0656 in3

Volume of the solid bottom base:

1 a)z D2 D.D. 0O
VBOllomBas‘e - _phg 4 BO + @ 50 0"~ BO =

4 5
2 3.140%* 3. 1400
v _1 025088 398 3 0 +3398><3 0i
3 g 4 4 4 p
14 =2.098 in®

Bottom Base
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The volume of the lid can also be calculated from the sum of the separate parts.

The base of the lid:
D, > D,
VBase:p :B h-pf h:pr><DOBZ-DIBz)

Vo = 0130><(42752 0.500%) = 1.840 in’

The volume of the filter:

D 2
VF,M‘DT h= p% 0.150=0.118 in’

The volume of the threads:

D, > D, _ph ) )
VOutsideThreads - VlnsideThreads = p 4OT h - p % h = T ><DOT - DIL )

v, =pl 350 2220 {42757 - 3.910?) = 0.821 in’
Volume of the upper lip on the lid:

D, "’ D, _ph
Vousidgerip = Visiderip =P :L h-p 41L h= 7 ><(DOL2 'D1L2)

Vousiae 1ip =P %20 {4.335” - 3.367%)=0.702 in’

The total volume is the sum of all the parts from the body and lid:
VTotal = VBody Cylinder + VSloped Body + VBottom Base + VBase + VFllter + VThreadv + VOutside Lip

V.. =5.440+0.656 +2.098 +1.840 +0.118 +0.821+0.702 =11.675 in’

16. } 1L
v,  =11.675 in3"638730m x =0.191L

in 1000 c¢m®

The total material volume of the convenience can is 0.191 L +0.019 L.

4.3 Rocky Flats Convenience Can Material Volume

The RFETS convenience can is 218 cm’/1000cm’ per L =0.218 L+ 0.022 L
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5.0 RESULTS

The material volumes of the convenience cans were determined from published dimensions from
the most current revisions of the container drawings. The volumes were also calculated from the
field measurements of the mass of each container. The volumes that were calculated from both
methods for each type of convenience can are summarized in the table below.

Mass/Density Drawing
RFETS 0.204 L 0.218 L+£0.022 L
SRS 0.099 L 0.106 L+£0.011L
Hanford 0.187 L 0.191L+£0.019L

6.0 CONCLUSION

The calculated results of the volumes based on the mass and density are very similar to the
volumes calculated from the drawing dimensions and are within the uncertainty range.
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