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1, PURPOSE 

The objective of this calculation is to determine the structural response of the waste package (WP) 
swinging down from a horizontally suspended height. The WP used for that purpose is the 21 - 
Pressurized Water Reactor (PWR) WP. The scope of this document is limited to reporting the 
calculation results in terms of stress intensities. This calculation is associated with the WP design 
and was performed by the Waste Package Design group in accordance with the Technicul Work Plun 
,for: Wusle Package Design Description,fi,r LA (Ref. 13). AP-3.12Q, Calculations (Ref. 18) is used 
to perform the calculation and develop the document. The information provided by the sketches 
attached to this calculation is that of the potential design of the type of 21-PWR WP design 
considered in this calculation and provides the potential dimensions and materials for the 21 -PWR 
WP design. 

2. METHOD 

The finite element calculation was performed by using the commercially available ANSYS Version 
(V) 5.6.2 (Computer Software Configuration Item [CSCI] 10364 V5.6.2; Ref. 5) and LS-DYNA 
V950.C (Software Tracking Number [STN] 10300-950-00; Ref. 7) finite element codes. The results 
of this calculation were provided in terms of maximum stress intensities in the outer shell (OS), inner 
shell (IS), and Shear Ring. 

With regard to the development of this calculation, the control of electronic management of data was 
evaluated in accordance with AP-SV. 1 Q, Control of the Electronic Manugement o f  lnjbrmation 
(Ref. 17). The evaluation (Addendum B of Ref. 13) determined that current work processes and 
procedures are adequate for the control of the electronic management of data for this activity. 

3. ASSUMPTIONS t 

In the course of developing this document, the following assumptions are made regarding the 
structural calculation. The assumptions do not require confirmation. 

3.1 Some of the temperature-dependent material properties, such as Poisson's Ratio, Coefficient 
of Thermal Expansion, and density, are not available or are negligible for SB-575 NO6022 
(Alloy 22), SA-5 16 KO2700 (5 16 carbon steel [CS]), and SA-240 S3 1600 (3 16 stainless steel 
[SS]). The room-temperature (20 O C )  material properties are assumed for these materials. 
The impact of using room-temperature material properties is anticipated to be small. The 
rationale for this assumption is that undetermined material properties of said materials will 
not significantly impact the results. This assumption is used in Section 5.2. 

3.2 The Poisson's ratio of Alloy 22 is not available in literature. The Poisson's ratio of Alloy 625 
(SB-443 N06625) is assunled for Alloy 22. The impact of this assumption is anticipated to 
be negligible. The rationale for this assumption is that the chemical compositions of Alloy 
22 and Alloy 625 are similar (see Ref. 2, Table 1 and Ref. 10, p. 143, respectively). This 
assumption is used in Section 5.2. 
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3.3 Strain rate hardening material properties are not available for SB-575 NO6022 (Alloy 22), 
SA-5 16 KO2700 (5 16 carbon steel [CS]), and SA-240 S3 1600 (3 16 stainless steel [SS]). The 
effects of this phenomena are neglected. The impact of ignoring these properties is 
anticipated to be conservative. The rationale for this assumption is that strain rate hardening 
would make the inaterial stronger. This assunlption is used in Section 5.2. 

3.4 Poisson's ratio is not available for 51 6 CS. Therefore, Poisson's ratio of cast carbon steel 
is assumed for 516 CS. The impact of this assumption is anticipated to be negligible. The 
rationale for this assumption is that the elastic constants of cast carbon steels are only slightly 
affected by changes i n  con~position and structure (see Ref. 3). This assumption is used in 
Section 5.2. 

3.5 The exact geometry of the loaded internals is simplified for the purpose of this calculation. 
The spent fuel was modeled as 21 separate solid rectangles made from SS304L, but the 
thermal shunts, fuel tubes, and dividers between the fuel assemblies were omitted. The 
density of the spent fuel was increased to account for the missing mass. However, the 
sideguides, cornerguides, and stiffeners were included to accurately represent the contact 
with the inner shell. The rationale for this assumption is to simplify the finite element 
representation (FER), thus reducing processing time and file size, without compromising the 
accuracy of the calculation. This assumption is used in Section 5.2 and Section 5.4. 

3.6 The elongations of Alloy 22 and 3 16NG SS at elevated temperatures are not available from 
traditional sources. However, vendor data is available (Ref. 6 and Ref. 14). The percent 
difference between elongations at room temperature and elevated temperatures can be 
normalized and applied to tlie data available from accepted codes. The rationale for this 
assuinption is that the relative change of typical elongations should be bounding for the 
relative change of minimum elongation. Even though the values are not from traditional 
sources, the values are conservative and create higher stress intensities for the same 
temperature. This assumption is used in Section 5.2.1. 

3.7 The impact surface that the WP is to be dropped on is conservatively assumed to be perfectly 
rigid (unyielding). Such a material does not exist. LS-DYNA V950.C (Ref. 7) is able to 
simulate such a surface. The result will be that the stresses produced by this calculation will 
be a small percentage higher than those that would result if a realistic surface were used. The 
rationale is that this is a conservative assumption. This assumption is used in Section 5.4. 

3.8 Three-stage deformation characteristics are not observed in  the stress-strain curves for Alloy 
22 or Type 3 16 stainless steel (Ref. 9). However, in order to capture the uniform strain of 
the material from tlie curves, the total elongation should be conservatively reduced by 10%. 
The rationale for this assumption is to truncate the last portion of the curve that has 
decreasing slope. This assumption is used in Section 5.2.2. 

3.9 The uniform strain of A 516 Grade 70 CS is not available in literature. Therefore, it is 
conservatively assumed that the uniform strain is 50% of the elongation. The rationale for 
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this assumption is the character of stress-strain curve for A 36 CS (see Refs. 8 and 12) that 
has similar chemical composition with A 5 16 Grade 70 CS (see Ref. 2, SA-5 16lSA-5 16M 
and SA-36lSA-36M). This assu~viption is used in Section 5.2.2. 

3.10 For the purposes of analyzing the initial angular velocity of the waste package before impact, 
the WP will be assumed to be a solid cylinder. This is necessary to calculate the rotary 
moment of inertia. The impact of this assumption on the results is negligible. The rationale 
for this assumption is the overall cylindrical shape of the WP and the relatively solid packing 
of the contents. This assumption is used in Section 5.3. 

4. USE OF COMPUTER SOFTWARE AND MODELS 

4.1 SOFTWARE 

The first finite element analysis (FEA) con~puter code used for this calculation is ANSYS V5.6.2 
(Ref. 5), which is identified with the Software Tracking Number (STN) 10364 V5.6.2 and was 
obtained from Software Configuration Management in accordance with appropriate procedures. 
ANSYS V5.6.2 is a commercially available finite element analysis code and is appropriate for 
structural calculations of WPs as performed in this calculation. The calculations using the ANSYS 
V5.6.2 software were executed on a Hewlett-Packard (HP) UNIX workstation, Bechtel SAIC 
Company, LLC (BSC) tag number 7003 14. The ANSYS evaluations performed for these designs 
are fully within the range of the validation performed for the ANSYS V5.6.2 code. The code used 
to perform these calculations was obtained from the Software Configuration Secretariat in 
accordance with the appropriate procedures. 

The second FEA code used is Livermore Software Technology Corporation (LSTC) LS-DYNA 
V950.C (Ref. 7). LS-DYNA V950.C was obtained from the Software Configuration Secretariat in 
accordance with the appropriate procedures and is identified by STN 10300-950-00. LS-DYNA 
V950.C is appropriate for its intended use. The LS-DYNA evaluation performed for this calculation 
is fully within the range of the validation perfromed for the LS-DYNA V950.C code. The 
calculations were executed on HP 9000 series UNIX workstations identified with YMP tag numbers 
1 17 1 6 1 and 1 1443 5 located in Las Vegas, NV. 

The input and output files are defined in Section 8 of this document. They are located in Attachment 
I1 to this document. 
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4.2 SOFTWARE ROUTINES 

None used. 

4.3 MODELS 

None used. 
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5. CALCULATION 

5.1 MASS AND GEOMETRIC DIMENSIONS OF WASTE PACKAGE 

This calculation was performed using mass and geometric dimensions of the 21 -PWR waste 
package (see pp. I-1,I-15 and 1-24): 

Total mass of the loaded WP = 41,598 kg 
Length = 5.129 m 
Outer diameter of outer shell = 1.574 m 
Outer diameter of trunnion collar sleeve = 1.654 m 

5.2 MATERIAL PROPERTIES 

Material properties used in these calculations are listed in this section. Some of the temperature- 
dependent and rate-dependent material properties are not available for Alloy 22,3 16NG SS, and 51 6 
CS. Therefore, room-temperature density and Poisson's ratio obtained under the static loading 
conditions are used for for Alloy 22,3 16NG SS, and 5 16 CS (see Assun~ptions 3.1 and 3.3). 

SB-575 NO6022 (Alloy 22) (Outer shell, outer shell lids, upper and lower trunnion collar sleeves): 

Density = 8690 kg/m3 (0.3 14 lb/in3) (at room temperature) (Ref. 2, SB-575 Section 7.1) 

Yield strength = 3 10 MPu (45 ksi)  (at room temperature) (Ref. 2, Table Y-1) 
Yield strength = 236 MPu (34.3 ksi) (at 400 OF = 204 OC) (Ref. 2, Table Y-1) 
Yield strength = 21 1 MPu (30.6 ksi) (at 600 OF = 3 16 OC) (Ref. 2, Table Y-1) 

Tensile strength = 690 MPu (1 00 ksi) (at room temperature) (Ref. 2, Table U) 
Tensile strength = 657 MPu (95.3 ksi) (at 400 OF = 204 OC) (Ref. 2, Table U) 
Tensile strength = 628 MPu (91.1 k,si) (at 600 OF = 3 16 OC) (Ref. 2, Table U) 

Elongation = 0.45 (at rooin temperature) (Ref. 2, SB-575 Table 3) 

Poisson's ratio = 0.278 (at room temperature) (Ref. 10, p. 143; see Assumption 3.2) 

Modulus of elasticity = 206 GPu (at room temperature) (Ref. 6, p. 14) 
Modulus of elasticity = 196 GPu (at 400 OF = 204 "C) (Ref. 6, p. 14) 
Modulus of elasticity = 190 GPu (at 600 OF = 3 16 OC) (Ref. 6, p. 14) 

SA-240 S3 1600 (3 16NG SS, which is 3 16 SS with tightened control on carbon and nitrogen content 
and has the same material properties as 3 1 6 SS [see Ref. 15, page 93 1 and Ref. 2, Section 11, SA-240 
Table 11) (Inner shell, inner shell lids, and inner shell lifting feature): 
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Density = 7980 kg/m3 (at room temperature) (Ref. 1 1, Table X 1, p. 7) 

Yield strength = 207 MPu (30.0 ksi) (at room temperature) (Ref. 2, Table Y-1) 
Yield strength = 148 MPa (21.4 ksi) (at 400 OF = 204 OC) (Ref. 2, Table Y-1) 
Yield strength = 130 MPa (18.9 ksi) (at 600 OF = 3 16 OC) (Ref. 2, Table Y-1) 

Tensile strength = 5 17 MPa (75.0 ksi) (at room temperature) (Ref. 2, Table U) 
Tensile strength = 496 MPa (71.9 ksi) (at 400 OF = 204 OC) (Ref. 2, Table U) 
Tensile strength = 495 MPa (71.8 ksi) (at 600 OF = 3 16 OC) (Ref. 2, Table U) 

Elongation = 0.40 (at room temperature) (Ref. 2, SA-240 Table 2) 

Poisson's ratio = 0.298 (at room temperature) (Ref. 10, Figure 15, p. 755) 

Modulus of elasticity = 195 GPa (28.3 * 10".si) (at room temperature) (Ref. 2, Table TM- I) 
Modulus of elasticity = 183 GPu (26.5 * 1 0° psi) (at 400 OF = 204 "C) (Ref. 2, Table TM- 1) 
Modulus of elasticity = 174 GPu (25.3 * 1 06ppsi) (at 600 OF = 3 16 OC) (Ref. 2, Table TM-I) 

SA-5 16 KO2700 (5 16 CS) (Sideguides, stiffeners, and baskets): 

Density = 7850 kg/m3 (at room temperature) (Ref. 2, SA-20/SA20M, Section 14.1) 

Yield strength = 262 MPa (38 ksi) (at room temperature) (Ref. 2, Table Y-1) 
Yield strength = 224 MPa (32.5 ksi) (at 400 OF = 204 OC) (Ref. 2, Table Y-1) 
Yield strength = 201 MPa (29.1 ksi) (at 600 OF = 316 OC) (Ref. 2, Table Y-1) 

Tensile strength = 483 MPa (70 ksi) (at room temperature) (Ref. 2, Table U) 
Tensile strength = 483 MPu (70 ksi) (at 400 OF = 204 OC) (Ref. 2, Table U) 
Tensile strength = 483 MPu (70 ksi) (at 600 OF = 3 16 OC) (Ref. 2, Table U) 

Elongation = 0.2 1 (at room temperature) (Ref. 2, SA-240 Table 2) 

Poisson's ratio = 0.3 (at room temperature) (Ref. 3, p. 374) (see Assumption 3.4) 

Modulus of elasticity = 203 GPu (29.5 * 1 OOp.si) (at room temperature) (Ref. 2, Table TM-1) 
Modulus of elasticity = 191 GPu (27.7 * 10"psi) (at 400 OF = 204 "C) (Ref. 2, Table TM-1) 
Modulus of elasticity = 184 GPu (26.7 * I O".si) (at 600 OF = 316 OC) (Ref. 2, Table TM-I) 

SA-240 S30400 (304 SS, see Assunlption 3.5) (21-PWR Fuel): 

Yield strength = 207 MPu (38 ksi) (at room temperature) (Ref. 2, Table Y-1) 
Yield strength = 143 MPu (32.5 ksi) (at 400 OF = 204 OC) (Ref. 2, Table Y-1) 
Yield strength = 127 MPu (29.1 kxi) (at 600 OF = 3 16 OC) (Ref. 2, Table Y-1) 
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Tensile strength = 5 17 MPa (70 ksi) (at room temperature) (Ref. 2, Table U) 
Tensile strength = 441 MPu (70 ksi) (at 400 OF = 204 OC) (Ref. 2, Table U) 
Tensile strength = 437 MPa (70 k,si) (at 600 OF = 3 16 OC) (Ref. 2, Table U) 

Elongation = 0.40 (at room temperature) (Ref. 2, SA-240 Table 2) 

Poisson's ratio = 0.290 (at room telnperature) (Ref. 10, Figure 15, p. 755) 

Modulus of elasticity = 195 GPa (29.5 * 10°psi) (at room temperature) (Ref. 2, Table TM-1) 
Modulus of elasticity = 183 GPu (27.7 * 10°psi) (at 400 OF = 204 "C) (Ref. 2, Table TM-1) 
Modulus of elasticity = 174 GPa (26.7 * 1 OOpsi) (at 600 OF = 3 16 OC) (Ref. 2, Table TM-I) 

5.2.1 Calculations for Elevated-Temperature Material Properties 

The values for elongation at elevated temperatures are not listed in conventional listings such as 
American Society for Testing and Materials (ASTM) Standards or American Society of Mechanical 
Engineers (ASME) Boiler and Pressure Vessel Code. However, the elongation values at elevated 
temperatures are available from vendor data. This vendor data will be used to estimate elevated 
temperature elongation normalized to the rooln temperature values from accepted codes (see 
Assumption 3 -6). 

For Alloy 22, the vendor data shows a 13% increase between 600 OF and room temperature (Ref. 6). 

Therefore the elongation values for Alloy 22 at elevated temperatures will be as follows: 

Elongation 6," ",: = 0.45 * 1.13 = 0.5 1 

For SS 3 16, the vendor data shows a 30% decrease between 600 O F  and room temperature (Ref. 14). 

Therefore the elongation values for SS 3 16 at elevated temperatures will be as follows: 

Elongation ,,,, .,: = 0.40 * (1 - 0.30) = 0.28 

Since the components made of SA-5 16 will not be analyzed for stresses, its elongation is not needed 
at elevated temperatures. The SA-5 16 components are only needed for their density. 

5.2.2 Calculations for True Measures of Ductility 

The material properties in Sectiolis 5.2 and 5.2.1 refer to engineering stress and strain definitions: 

P L - L, 
s = - and e = --- (Ref. 4) 

A, L" 
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Where P stands for the force applied during static tensile test, L is the deformed-specimen length, 
and Lo and A, are original length and cross-sectional area of specimen, respectively. It is generally 
accepted that the engineering stress-strain curve does not give a true indication of the deformation 
characteristics of a material during the plastic deformation since it is based entirely on the original 
dimensions of tlie specimen. Therefore, the LS-DYNA V950.C finite element code requires input 
in terms of true stress and strain definitions: 

The relationships between the true stress and strain definitions and engineering stress and strain 
defiilitions can be readily derived based on constancy of volume (A,*L, = A *L) and strain 
homogeneity during plastic deformation: 

o = s * (1 + e) and E = ln(1 + e )  (Ref. 4) 

These expressions are applicable only in the hardening region of stress-strain curve that is limited 
by tlie onset of necking. 

The following parameters are used in the subsequent calculations: 

,r,, = a,, = yield strength 

s,, = engineering tensile strength 

a,, r true tensile strength 

e,, x E,,  r strain corresponding to yield strength 

el, = engineering strain corresponding to tensile strength (engineering uniforni strain) 

E,, = true strain corresponding to tensile strength (true uniform strain) 

In absence of the uniform strain data in available literature, it needs to be estimated based on stress- 
strains curves and elongation (strain corresponding to rupture of the tensile specimen). 

The stress-strain curves for Alloy 22, 3 16 SS and 3 1 GNG SS do not manifest three-stage deformation 
character (Ref. 9). Therefore, the elongation, reduced by 10% for the sake of conservativism, can be 
used in place of uniform strain (Assumption 3.8). 

In the case of Alloy 22 (el, = 0.9 * elongalion = 0.41 at room temperature), the true measures of 
ductility are 
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400 OF (204 "C) Alloy 22 
E,, = ln(1 + el,) = ln(1 + 0.41) = 0.34 
a,, = s,, * (1 + el,) = 657 * (1 + 0.41) = 926 MPu 

600 OF (316 "C) Alloy 22 
E,, = 111(1 + el,) = ln(1 + 0.41) = 0.34 (ASME values) 
a,, = s,, * (1 + e,,) = 628 * (1 + 0.41) = 885 MPu (ASME values) 

E,, = ln(1 + el,) = In(] + 0.45) = 0.37 (vendor data) 
a,, = s,, * (1 + e,,) = 628 * (1 + 0.45) = 91 1 MPu (vendor data) 

For 3 16NG SS at room temperature, e,, = 0.9 * elongation = 0.36, therefore: 
E,, = ln(l + el,) = 1n(l + 0.36) = 0.3 1 
a,, = s,, * (1 + e,,) = 517 * (1 + 0.36) = 703 MPu 

400 OF (204 "C) SS 3 16NG 
E,, = ln(1 + e,,) = ln(1 + 0.36) = 0.3 1 
a,, = s , ,  * (1 +e,,) = 496 * (1 + 0.36) = 675 MPa 

600 OF (3 16 "C) SS 3 16NG 
E,, = ln(1 + e,,) = ln(1 + 0.36) = 0.3 1 (ASME values) 
a,, = s,, * (I + e,,) = 495 * (1 + 0.36) = 673 MPu (ASME values) 

600 OF (3 16 "C) SS 3 1 6NG(cont'd) 
E,, = ln(1 + el,) = ln(1 + 0.25) = 0.22 (vendor data) 
a,, = s,, * (1 + e,,) = 495 * (1 + 0.25) = 61 9 MPa (vendor data) 

For 5 16 CS at room temperature, el, = 0.5 * elongation = 0.1 1, therefore: 
E,, = ln(1 + e,) = ln(1 + 0.1 1) = 0.10 
a,, = s,, * (1 + el,) = 483 * (I + 0.1 1 )  = 536 MPu 

400 OF (204 "C) 5 16 CS 
~ , , = l n ( l  +e,,)=ln(l +0.11)=0.10 
a,, = s,, * (1 + el,) = 483 * (1 + 0.1 1 )  = 536 MPa 

600 OF (3 16 "C) 5 16 CS 
~ , , = l n ( l  +e,,)=In(l +0.11)=0.10 
a,, = s,, * (I + e,,) = 483 * (1 + 0.1 1) = 536 MPu 

For 304 SS at room temperature, e,, = 0.75 * elongation = 0.30, therefore: 
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E,, = In(1 + el,) = In(] + 0.30) = 0.26 
o;, = s,, * (1 + e,,) = 51 7 * (1 + 0.30) = 672 MPu 

400 OF (204 OC) 304 SS 
E,, = In(1 + e,,) = In(1 + 0.30) = 0.26 
a,, = s,, * (1 + e,,) = 441 * (1 + 0.30) = 573 MPa 

600 OF (316 OC) 304 SS 
E,, = In(] + el,) = In(] + 0.30) = 0.26 
o;, = s,, * (1 + el,) = 437 * (1 + 0.30) = 568 MPu 

5.2.3 Calculations for Tangent Moduli 

As previously discussed, the results of this siniulation are required to include elastic and plastic 
deformations for Alloy 22, 5 16 CS, and 3 16NG SS. When the materials are driven into the plastic 
range, the slope of stress-strain curve continuously changes. Thus, a simplification for this curve 
is needed to incorporate plasticity into the FER. A standard approximation commonly used in 
engineering is to use a straight line that connects the yield point and the tensile strength point of the 
material. The parameters used in the subsequent calculations in addition to those defined in Section 
5.2.2 are modulus of elasticity (E) and tangent nlodulus (E,). The tangent (hardening) lnodulus 
represents the slope of the stress-strain curve in the plastic region. In the case of Alloy 22, the strain 
corresponding to the yield strength is: 

E~,,., = oylE = 3 10 * 10" I 206 * 1 O9 = 0.001 5 (see Section 5.2.1) 

Hence, the tangent lnodulus at room temperature is: 

El,,, = (o,,,, - a,,,,,) I (E,,,r/ - Ey,r,) = (0.973 - 0.3 10)/(0.34 - 0.001 5) = 2.0 GPa (see Section 5.2, 
5.2.1, and 5.2.2) 

For Alloy 22 at 400 OF (204 "C) 

E I , J ~ o ~ ~ . .  = (q,,~o001; - a;,,~oo~/:) I (E,,,JOO~I.- - o y , ~ ~ ) ~ ~ ~ ~ f ~ l E 4 ~ ) o ~ ~ I . >  = (0.926 - 0.236)/(0.34 - 23611 96e3) = 

2.0 GPa (see Section 5.2, 5.2.1, and 5.2.2) 

For Alloy 22 at 600 OF (3 16 "C, ASME values) 
- E/,(i000~ - (o;1,~00"~ - 0~,~00"/.~) 1 (E,,,~~()"F - C$6()00F/E60()0/.') = (0.885 - 0.2 1 1 )/(0.34 - 2 1 111 9Oe3) = 

2.0 GPa (see Section 5.2, 5.2. I ,  and 5.2.2) 

For Alloy 22 at 600 OF (3 16 OC, vendor data) 
- EI.60~oF - ( ~ 1 . ~ 0 0 ~ ~  - oYjr.600"/;) 1 (~1,.600~/.' - ~,,(i00~~/E60()~l:) = (0.9 1 1 - 0.2 1 1)/(0.37 - 2 1 111 90e3) = 

1.9 GPu (see Section 5.2, 5.2.1, and 5.2.2) 
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Similarly, for 3 16NG SS at room temperature: 
- El,,, - (a,,,, - q,,,,) 1 - o,,,., IE,,) = (0.703 - 0.207)/(0.3 1 - 20711 95e3) = 1.6 GPu (see Section 

5.2, 5.2.1, and 5.2.2) 

For 3 16NG SS at 400 OF (204 OC) 
EI,400~l: = (a,l,40001; - O,,J~OO~..) 1 (~,,,~oool: - O , , ~ O O ~ ~ . ~ I E ~ ~ O ~ I , ~ )  = (0.675 - 0.1 48)/(0.3 I - 14811 83e3) = 

1.7 GPa (see Section 5.2, 5.2.1, and 5.2.2) 

For 3 16NG SS at 600 OF (3 16 OC, ASME values) 
E1,6000/; = (a;,,60(10~ - Oy,~~~p/:) / (~,,,60()~~; - LT~,(~OO~I; .IE~~~~"/ . . )  = (0.673 - 0.1 30)/(0.3 1 - 1 3011 7433) = 

1.8 GPu (see Section 5.2, 5.2.1, and 5.2.2) 

For 3 16NG SS at 600 OF (3 16 OC, vendor data) 
El,6~,00~ = (a,,,60001: - 0~,60001;) 1 (~ll,6()0~/<' - q,,(i0001:lE~00o~:) = (0.6 1 9 - 0.1 30)/(0.22 - 1 3011 7423) = 

2.2 GPO (see Section 5.2, 5.2.1, and 5.2.2) 

Tangent Modulus of 5 16 CS at room temperature: 

E,,r/ = (a,,,,/ - o~,,,) I (&l/,r, - O ~ , ~ / I E ~ / )  = (0.536 - 0.262)/(0.10 - 262/203e3) = 2.8 GPu (see Section 5.2, 
5.2.1, and 5.2.2) 

5 16 CS at 400 OF (204 "C) 
EI,400~1.. = (a,1,40001; - q,,4000,7) 1 ( E , , , ~ ~ ~ ~ ~ . .  - q,,40001:lE400~l..) = (0.536 - 0.224)/(0.10 - 22411 9 1 e3) = 3.2 
GPu (see Section 5.2, 5.2.1, and 5.2.2) 

516 CS at 600 OF (316 "C) 
- EI,6000F - (a;r,600~1~ - 41,600~1;) 1 (El,,(j0001: - ~ ~ , ( ; o o ~ I ~ ~ E ~ o o ~ ~ . >  = (0.536 - 0.20 1 )/(0.10 - 20 111 84e3) = 3.4 

GPa (see Section 5.2, 5.2.1, and 5.2.2) 

Tangent Modulus of 304 SS at room temperature: 

El,,I = (a;,,,, - cr,,,,) 1 (E,,,,~ - G~~.,IE,.~) = (0.672 - 0.207)/(0.26 - 2071195e3) = 1.8 GPu (see Section 5.2, 
5.2.1, and 5.2.2) 

304 SS at 400 OF (204 "C) 
EI,BOOoF = (a,I,4(]OoF - CT~,.IOO~I;.) I (&,,, J~)moF - ~ , . ~ ( ~ ( ~ O / : I E J ~ ~ ~ I : )  = (0.573 - O.143)/(0.26 - 14311 83e3) = 1.7 
GPu (see Section 5.2, 5.2.1, and 5.2.2) 

304 SS at 600 OF (3 16 OC) 
- E/,6000~ - ( ~ 1 ~ ~ 0 0 " ~  - qi600"/;) I (&,,,600"~ - O ~ , ~ . ~ O ~ O F I E ~ O ~ O ~ ; )  = (0.568 - 0.127)/(0.26 - 12711 74e3) = 1.7 

GPu (see Section 5.2, 5.2.1, and 5.2.2) 
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5.3 INITIAL VELOCITY OF WASTE PACKAGE 

To reduce the computer execution time while preserving all features of the problem relevant to the 
structural calculation, the WP is set in a position just before impact and given an appropriate initial 
velocity. 

I 
Figure 1. Swing-Down Initial Geometry 

Figure 2. Geometry After Swing-Down 

Using the following parameters: 

g r acceleration due to gravity = 9.8 1 niLs2 

S - Drop Height = 2.4 m (Ref. 1)  
b = Distance between Trunnion and Corner of WP 
b = (1.654' + (5.129-. 1725)')".' = 5.225 m 

8, = Angle between b and top horizontal of WP 
O I I I ~ O S ~ I C  - 1.054 - 1.054 

tan '1 i t  - ' ( 5  12') - 0.1725) - '4.057 

:. €I1 = 18.45O 



. 
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Flgure 3. Overlaid Geometry 

8, = Angle between b after swing-down and original top horizontal of WP 
ol,po\llc - 4 05.3 

sin O2 " / I I~~>OI~II , I~C - ' 5  225 

:. €I2 = 50.89" 

y = 8, - 8, = 50.89" - 18.45" = 32.44" 
tan 32.44" = "54/A (A fron~ Figure 2) 
A = 2.602 m, "/> = 1.301 IR 
Lcnpll~ 01 WI' /,+'/,= 3.866 n? 

The final height of the center of Inass over the surface is equal to 
sill 32.44" = 01'1"""" /Ilypotcrl,r\c 
3.866 * sin 32.44" = opposite 
opposite = 2.074 m 

The total change in height of the center of mass of the WP is equal to 
Ah = (2.4 + "54/2) - 2.074 = 1.153 m 
The initial angular velocity may be calculated using the energy method: 
mgAh = %1,,a2 

The rotary inertia (I) of a solid cylinder (Assumption 5.10) is known to equal to 
I, = "'/,,(3d2 + 41') 
1, = 41.s0Xk~/4X (3*(1.654 rn)2 + 4*(5.129 rn)2) = 98,304 kg-rn2 

I, is about the centroid of the WP, which is in the center of the WP. The parallel axis theorem may 
be used to find the rotary moment of inertia about the corner of the WP. 

P 
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I,  = I ,  + Mc' 
= ((lolgtll ol' WI' 12)2 + (1)1:111ielet ol'WI1 7 0 5 - I ) )  - (2.5652 + 0.8272)05 = 2.695 m 

I ,  = 98,304 kg-m2 + (41,598 kg)*(2.695 m)' = 400,43 1 kg-m2 

Now the initial angular velocity may be found. 

mgAh = 1/21] o2 
(41,598 kg)*(9.8 1 nds2)*(1. 153 m) = %(400,43 1 kg-m2)*o' 
02 = 2.35 rad/s2 
o = 1.53 r adh  

5.4 FINITE ELEMENT REPRESENTATlON 

A full three-dimensional (3-D) FER of the WP was developed in ANSYS V5.4 using the dimensions 
provided in Attachment I. The internal structure of the WP was simplified. The internal components 
of the Inner Shell (thermal shunts, side guides, spent nuclear fuel, etc.) were represented using solid 
elements (Assumption 3.5). This significantly lowered the number of contacts within the FER while 
still maintaining the proper mass needed for the computer run. However, the sideguides and 
stiffeners between the spent nuclear fuel and the IS were accurately modeled using shell elements 
to accurately model the contacts in this region. 

The target surface was conservatively assumed to be unyielding (Assumption 3.7). This was 
accomplished using the *RIGIDWALL command within LS-DYNA. This command creates an 
invisible rigid wall within LS-DYNA. All nodes are slaves to the RIGIDWALL, and the 
RIGIDWALL is immovable. 

The mesh of the FER was appropriately generated and refined in the contact region according to 
standard engineering practice. Thus, the accuracy of the results of this calculation is deemed 
acceptable. 

The initial drop height of the WP was reduced to 0.01 m before impact and the WP was given an 
initial angular velocity equal to 1.55 radh, which is conservative (see Section 5.3). 

The FER was then used in LS-DYNA V950.C to perform the transient dynamic analysis for the 21 - 
PWR Waste Package swing-down. 
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6. RESULTS 

This document may be affected by technical product input information that requires confirmation. 
Any changes to the document that may occur as a result of completing the confirmation activities 
will be reflected in subsequent revisions. The status of the technical product input information 
quality may be confirmed by review of the DIRS database. 

Attachment 11 includes the input files and results files that show execution of the programs occurred 
correctly. The stresses were reported via plots that have been made interactively using the 
postprocessor LSPOST. The stresses were recorded every 0.002 seconds after impact. The stresses 
in all components peaked between 0.002 and 0.030 seconds. However, the solution was allowed to 
reach 0.038 seconds to ensure that all stresses had climaxed. 

The results file, d3hsp (Attachment 11), lists the calculated masses used by LS-DYNA. The sum of 
the masses of the WP equals 42,550 kg, with the inass of the loaded WP 41,598 kg from Section 5.1. 
The percent difference in mass would then be - 2.3%. However, this difference is on the positive 
side, and thus considered to be conservative and negligible. 

The following pages contain figures that show various parts at states of maximum stress. These start 
on the next page with Figure 4, which sl~ows the maximum shear stress in the inner shell at room 
temperature. 



m o f t b & r e s s e s ~ ~ r e p ~ i n t ~ ~ s o f t h e : p l ~ ~ ~ ~ o r  M&mm S k u  
Strews.  The units arcsP&e. Figure 4 h w s  that* m m h n ~  &msshW%* in h e r  is 
360 ma at 0.023 irecoxxr3s. 

Fi~5mybefoundan~nerr;tpage.  R ~ t h e ~ s t a s e i n t g n ~ ~ ~ ~ ~ ~  
M 400 degrees Fahrenheit. 
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Figure 5 .  Inner Shell S t r e w -  at 4 M  OF 

Figure 5 shows that the m x h m  stress intensity ip he inner shell irs 268 MPa at (3.030 seconds. This 
is slightIy lower than the.- temperature vdue, which is to be expected. 

F i p  6 may be found on the p x t  pw. It shows the h m  intensity in the m e  part, but 
at 600 degrees Fahmhit. - 
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Figwe 7. Inner Shd Stresses at 600 gF Using Vendor Elongation 

Figure? 7 shows that the mEudmum stress intenshy in the inner &dl is 286 MPa & 0.030 wonds. This 
is slightly higher t h  the 600 T ASME vah~e, but is to be qectd considering the el~nption values 
of 3 16NG SS at elevated tmpatures. 

Figure 8 may be found on the next page, It shows the maximum s t m s  intensity in the outer shell at 
room temperature. 
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Figure 8. Outer Shell Strssea at Room Temper- 

Figure 8 figure shows that the maximum stress intensity in the outer shell is 1,050 MPa at 0.002 
seconds. 

ngue 9 may be found on the next page,. It shows the rmudmum strew htenity in the W e  part, but 
.at 400 degrees Fahrenheit 
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Figure 9. Outer Shell Stresses at 400 T 

Figure 9 & o w  that h i&msg intmsiiy in &e OW shell is at 0.002 seconds, 
~hisia*loanr*thc~fsmpaaaueh*istobeexpsctcd. 

Figwe 10 may be fauad 80 t8n mat me8 It shows the maximum sues$ intensity in the same pan, 
h W a f r n ~ E M ,  
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Figure 12. Shear Ring S t r h  at Room Temperam 
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Figure 13. Shear Ring Stresses at 400 OF 

Figure 13 shows that the mastimum stress intensity in the Shear Rbg is 258 MPa at 0.032 seconds. 
This b lower than the room temperature v h .  
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Figure 15. S h w  Ring Stresses at tt 600 "FUsing Vendor Elongation 

Figure 15 shows that the maximum stress intensity in the Shear is 273 MPa at 0.032 seconds. 
This is slightly higher thm the 6UO OF ASME value, which is to b q m t e d  due to 3 1BNG SS 
eloqation properties at @ev@ed Eemperaiwea, 
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Table 6-1 provides a list maximum Stress Intensities sorted by Part, Temperature, and Elongation 
Value per Load Case. 

Table 6-1. Maximum Stress Intensity by Load Case 

Max Stress 
Part Temperature Elongation Value Intensity Sint 1 ~ i l ~ ~ o w i l ~ ~ ~ c  

Inner Shell 70 OF ASME 360 MPa 0.568 
Outer Shell 70 OF ASME 1,050 MPa 1.20 

Shear Ring 70 OF ASME 347 MPa 0.548 
Inner Shell 400 OF ASME 268 MPa 0.44 1 

Outer Shell 400 OF ASME 908 MPa 1.09 
Shear Ring 400 OF ASME 258 MPa 0.424 

Inner Shell 600 OF ASME 278 MPa 0.459 
Outer Shell 600 OF ASME 851 MPa 1.07 

Shear Ring 600 OF ASME 264 MPa 0.436 
Inner Shell 600 OF ASME - 30% 286 MPa 0.5 13 

Outer Shell 600 OF ASME + 10% 836 MPa 1.02 
Shear Ring 600 O F  ASME - 30% 273 MPa 0.490 

Note: S ,,,, , ,,,, is equal to 90% of o,,. 

Even though Table 6- 1 shows that the Outer Shell has a ratio of Si,,,/S,,,,,,,,,, equal to 1.20, this does 
not mean that the OS fails completely through tlie thickness. Figure 16 on the next page shows a 
plot of the Max Shear Stress in the elements through the thickness of the OS where the maxiilium 
stress occurs. If the ratio of Sil,,/Sallowablc does not exceed I, then the OS does not fail completely 
through the thickness. 
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Time 

1 Figure 16. Max Shear Stress of Elements Surrounding Peak, Temp. 1 

Figure 16 shows that element 52069 has a Maximum Shear Stress of approximately 270 MPa, which 
is equal to a Stress Intensity of 540 MPa. The ratio of S~t/S,ll,~~, is equal to 0.616, which is less 
than unity. Room temperature was the worst case for the 0s. Therefore, the other temperature 
cases do not need to be investigated. 
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8. ATTACHMENTS 

Attachment I (25 pages): Design sketches (21 -P WR Wuste Puckuge Concept , f i r  License 
Applicaiion [SK-0219 REV 01, 25 sheets]) 

Attachnlent IT (011 compact disc): contains electronic files (see Table 8-1 for a complete list). The 
*.k files are input files for LS-DYNA at the three 
temperatures and they call the *.inc files. The d3hsp files are 
the LS-DYNA output files at the three temperatures. The tile 
*.inp is used in ANSYS to create the *.inc files. 

Table 8-1 provides a list of attachments submitted in the form of electronic files (compact disc) in 
Attachment 11. 

Table 8-1. List of Attachments Submitted in the Form of Electronic Files in Attachment II 

NOTE: The file sizes may vary with operating system. 
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D E T A I L  H 
L I 0 0 0  



SECTION R - R  
SCALE 1 . 0 0 0  

SECT ION T - T  
SCALE 1 . 0 0 0  

Illegibility does not impact the technical 
meaning or content of the record. 

S E C T I O N  U - U  
Z L E  I . o o o  I 

SECT ION V - V  
S E C T I O N  W - W  
I L E  5 . 0 0 0  





SECTION J - J  
D E T A I L  N 
SCALE 1.500 



ITEM 7 
EXTENDED OUTER SHELL L I D  
L E  0 .  I 2 5  

DETAIL T  1 DETAIL R 1 fi DETAIL P 1 

DETAIL T  
SCALE 1 .500 

DETAIL P 
SCALE 2 .000  













I I 

1 )  

FUEL BASKET 
SCALE 0 . 1 5 0  

A-PLATE D - P L A T E  



8 I 7 I 6 I 5 4 I 3 
Illegibility does not impact the technical A dvlAL/rco --... 
meaning or content of the record. 

A 25351 A I 
-2 OUTER SHELL ASSEMBLY 5128 I 
I OUTER SHELL 58-515 NO6022 20 4114 I 
2 UPPER TRUNNION COCLAR SLEEVE SB-515 106022 40 446 I 

3 LOIER TRUNllOT COLLAR SLEEVE 58-515 ~ 0 6 0 2 2  40 436 I 

4 SHELL l N TERf ACE R l NG SA-240 531600 30 66 I 

5 INNER SHELL SUPPORT RING 51-515 106022 40 4 1  I 

6 OUTEU SHELL FLAT IOTTON L I D  58-515 NO6022 25.4 423 I 

- 3  fXTENDED OUTER SHELL L I D  ASSEYLT 113 I 

7 EXTENDED OUTER SHELL L I D  511-515 NO6022 25 I 3 3  I 

8 EXTENDED OUTER SHELL LID BASE 25.4 311 I SO-515 106022 
9 LARGE RElNFORCEwENT R l  ffi 50 98 I SB-515 NO6022 
10 SYML REINFORCEMENT 1116 - 1O) 58-515 NO6022 25 25 I 

I I SMALL REINFOICEYEN1 RING - OOTTOY 25 23 I SB-515 NO6022 
I 2  OUTER SHELL L I D  L I fT11G FEATURE PLATE-I 38-515 NO6022 6.35 0.96 I 

13 OUTER SHELL L I D  LlFTlMG FEATURE PLATE-2 8 - 5 7 5  NO6022 6.35 1.2 I 

-4 OUTER SHELL FLAT CLOSURE L I D  ASSEYBLT 156 I 

I 4  OUTER SHELL FLAT CLOSURE L I D  511-115 NO6022 9.525 154 I 
I 2  OUTER SHELL L I D  LIFTING FEATURE PLAIE-I 6.35 0.16 I 511-515 NO6022 
I 3  OUTER SHELL L I D  LIFTING FEATURE PLATE-2 1 58-515 NO6022 6.35 1.2 I 

- 5  INNER SHELL ASSEYLV 18125 I 

A I8148 I 
15 INNER SHELL SA-240 S3l60O 5 t  8554 I 
16 INNER SHELL DOTTOW L I D  SA-240 S3l600 08.9 1214 I 

I 7  FUEL BASKET TUBE SA-516 KO2100 5 164 2 1 

I 8  SHEAR RING SECTION-l SA-240 S3l6OQ 22.225 8.2 2 
I 9  SHEAR RIM3 SECTION-2 SA-240 S31600 22.225 7.8 I 

-6 INNER SHELL TO) L I D  ASSEYILV 615 I 

20 INNER SHELL TOP L I D  SA-240 531600 50.8 612 I 

2 1 INNER L I D  L l f l l N G  FEATURE PLATE-! 6.35 0 . 0  I SA-240 531600 
22 INNER L I D  LIFTING FEATURE PLATE-? $A-240 331600 6.35 1.1 I 

2 3  EVKUATIMI-IACKF ILL OUlCK RELEASE V:LVE SA-240 S3l600 12.1 0.06 I 

24 EVACUATION-IACKF I L L  PDRr COVER PLATE SA-240 S3l6OO 6.35 0.82 t ---- - 1 END SIDEGUIDE ASSEMBLY 29 32 

2 5  BASKET A-SIDEGUIDE 10 27 32 SA-516 KO2100 
26 BASKET A-STIFFENER SA-516 KO2100 I I 0.12 64 
- 8  SIDEGUIDE ASSEMLY 39 I6 
2 1  BASKET I-SIDEGUIDE SA-516 KO2100 10 36 I 6  
28 8ASKET 8-STIFFENER 10 1.5 32 SA-516 KO2100 
-9 CORNERGUIDE ASSEYBLT 41 I 6  

29 BASKET C-STIFFENER SA-516 lO21OO 10 2.3 32 

30 BASKET CORNERGUIDE SA-516 KO2100 I 8  42 I 6  

-10 FUEL RATE ASSELBLT 
599 4 

A 605 A 4 

3 I I I I FUEL BASKET C-PLATE NEUTROYI~ A 91s I I I 44 1 IS 
S A - S I ~ K O ~ T O O  mr a 45 a 1 6  

I I FUEL PLATE B-E ASSEYaLT I 
I/% Inr 1 . 4  e 

FUEL BASKET )-PLATE 
NEUTRONIT A I 1 8  

34 
I 85 8 

A SA-516 KO2100 /a 1 m 86 A 8  

35 FUEL BASKET E-PLATE 511-209 AI606l 14 5 2 1 8 
i - 

- 7 

TOTAL CARBON STEEL R L D S  SFA-5.18 E l0121 34 

TOTAL ALLOY 22 WELDS SFA-5.14 106022 I82 

TOTAL 316 lELDS SFA-5.9 531660 4 I 

I I I 1 - 1  I - I  I 
PIR FUEL ASSELBLV I - w n 3 . 4  1 21 

I I I I I - 1 41574 1 I - 21-PWR 1P ASSElLT WITH SNF 
m 4 l S S 8  I 



I 5 4 
IEVlSlOl  UISTOll 

lout IIV o r x n ~ n ~ a  MIL urmm 
AS-zs - CONTINUED FROM SHEET zs ozbzlor  sat3 
A3-20  0 1  DETAIL AA WAS YODl f lED DUE TO ITEM 2 1  REDESIGN . c ~ z ~ * I  sy# - 0 1  ITEM 2 2  WAS ADDED I N  ZONES 0 3 - 2 0  WITH SECTION M AND CO-24 ~ L ( Z ~ I I  JM4 

I 1 I FILLET I SFA-5.14 I 0 6 0 2 2  1 0.16 I 4 1 

I1 1 FILLET I SFA-5.9 S3 I680  ( 0.15 I 2 

I 0 I FILLET I SFA-5.9 S 3 1 0 0  I 0.16 1 I 

I I 9  1 GROOVE I SFA-5.9 S3 lC80  I 0.00 1 I I 
I 2 0  I FILLET I SFA-5.9 S 3 1 0 0  I 0.01 I I 1 
I 2 1  I FILLET 1 SFA-5.) S31600 I 0.01 1 I 1 
I 2 2  I FILLET I SfA-5.14 I 0 6 0 2 2  I I 4  I 2 I 

I 2 4  I GROOVE 1 SFA-5.14 I 0 6 0 2 2  1 1.9 I I I 
I 2 5  1 FILLET I SFA-5.14 I 0 6 0 2 2  I 8.01 I I I 

I 2 1  I FILLET 1 S f A - 5 . l 4 1 0 6 0 2 2  1 3 1  I I I 
I 2 0  I FILLET I SFA-5. I 0  I 1 0 1 2 6  1 0.11 I I 2 0  I 

I M I FILLET 1 SFA-5-10 110126  I ' 0 .  I1 I 6 4  I 
TOTAL CARBON STEEL R L D S  SFA-5. I 0  K l O l 2 6  3 4  - 

TOTAL ALL01  2 2  R L D S  - SFA-5. I 4  106022  102 - 
TOTAL 3 1 1  WLOS - SFA-5.9 131600  4 1  - 

NOTES: 

A QEOMETR? FOR THE EVACUATION-BACKFILL VALVE I S  TED. 

IWFORMATION TOR THE 21-)11 WASTE PACKAGE COWFlGURATlOll A WITH CONTR, m s .  

CRWS M i 0  1991. WASTE COWTAllER C A V l T l  SIZE DETERYIYATIOW. 
BBAA00000-01111-0200-00026 REV 00. LAS VEGAS. NV: 
CRIYS YIO. ACC: YOL. 19180106.0Oll 

A WELD I 5  W A R E  BUTT l f L D  I S  PLACED ON THE EXPOSED SURFACES ABOVE THE W E N  
CREVICE CREATED BETKEN THE YATIIIG SURFACES OF BOTH s n m  RING SECIIOI-I 
CWONEYTS THlS R L D  I S  IWTENDED TO INSURE ISMATIOW M THE INTERIOR 
c+ THE IIW~R SHELL ASSEKILY  ROY EXILRWAL EWVIROWYLWTS. 

R L D  I 6  SOUARE BUTT l f L D S  ARE PLACED ON THE EXPOSED SURFACES ABOVE THE W E N  
CREVICE CREATED B E m E N  1HE MATING SURfACES Of THE SHEAR R I I  SECTION-I A ID  THE 
SHEAR RING SECTION-2 COWPONEITS TH lS  WELD I S  I ITE IDED TO INSURE I S M A l l O N  
Of THE INTERIOR OF THE INNER S H ~ L  ASSEYBLI FROM EXTERWAL EIVIRONYEWTS. 



At'-1 I . lU.1  Rev. 04/30/2001 

OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT I. a ~ :  QA 

SPECIAL INSTRUCTION SHEET t ~ k  page: 1 of: 1 

Complete Only Applicable Items 5-a( - o w i+ 
" 

This is a placeholder page for records that cannot be scanned. 
2. Record Date 
03/07/200 1 

4. Author Name@) 
ADAM K. SCHEIDER 

3. Accession Number 

Ai7;Fkd~. 2270/852/( DdL. 2/ 
5. Author Organization 
N/A 

6. TitleIDescription 

SWING-DOWN OF 21-PWR WASTE PACKAGE 

7. Document Number(s) 
CAL-UDC-ME-0000 13 

8. Version Designator 
REV 00 

9. Document Type 
DATA 

10. Medium 
CD-ROM 

11. Access Control Code 
PUB 

12. Traceability Designator 
DC # 27456 

- 
13. Comments 
THIS IS A SPECIAL PROCESS CD-ROM DUE TO THE CD-ROM ENCLOSED AS PART OF ATTACHMENT 11, AND CA>l 
BE LOCATED THROUGH THE RPC 

NOTE: SEE ATTACHMENT OF ELECTRON!!: SOL!l'.CE fiLE VEK!FICAT!ON FORi\t PER AP-17.1 Q/ICN 3, 
SECTION 5.1 (C), ELECTRONIC RECORDS. 

.- - - -- - - - -- -- -- 

THIS DATA SUBMITTAL TO THE 
RECORDS PROCESSING CENTER IS 
FOR ARCHIVE PURPOSES ONLY, AND 
IS NOT AVAILABLE FOR VIEWING OR 
REPRODUCTION 

- - . - . - . - - - - - - - 



ELECTRONIC SOURCE FlLE INFORMATION 

- -- -. 
0 

OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT 

ELECTRONIC SOURCE FlLE VERIFICATION 
QA: NIA 

1. DOCUMENT TITLE: 

SWING-DOWN OF 2 1-PWRTWASTE PACKAGE 
2. DOCUMENT I D E N T I F F  

CAL-UDC-ME4000 13 

COMMENTSISPECIAL INSTRUCTIONS 

3. REVISION DESIGNATOR: 

REV. 00 

4. ELECTRONIC SOURCE FlLE NAME WITH FlLE EXTENSION PROVIDED BY THE SOFTWARE: 

calME9rO 1 .doc 

16. 

ATTACHMENT I1 FOR CAL-UDC-ME0000013 REV. 00 

SEE ATTACHED #5 & 7 FOR INFORMATION ON ATTACHMENT 

5. DATE LAST MODIFIED: 

05/04/2001 / 3ec -d 

CERTIFICATION 

6. ELECTRONIC SOURCE FILE APPLICATION: 
(I.E., EXCEL, WORD, CORELDRAW) 

MS WORD /See Chkk~~hed 

DC USE ONLY 

7. FILE SIZE IN KILOBYTES: 

9 0 6 ~ ~  /!IW- b ? t t ~ ~ k  
8. FlLE LINKAGE INSTRUCTIONSIINFORMATION: 

d 
r 

NORMAL - NORMAL 
9. FILE CUSTODIAN: (I.E., DC, OR DC APPROVED CUSTODIAN) 

DOCUMENT CONTROL 

18. DATE: 

05/10/01 
22. PHONE: 

295-4602 

17. NAME (Print and Sign) 

T.JLL& ADAM K. SCHEIDER 

10. FILE LOCATION FOR DC APPROVED CUSTODIAN: (I.E.. SERVER, 
DIRECTORY) 

NONE - NONE 

19. ORGANIZATION: 20. DEPARTMENT: 

WPP STRUCTURAL, 

23. DATE RECEIVED: 24. DATE REVIEWED: 

o~ /D / . / -  25/,4 lJ 
26. NAME (Print a'nd Sign): / 

21. LOCATIONIMAILSTOP: 

MS 423 

25. DATE FILES TRANSFERRED: 

C T / / ~ / $  061 .. 

27. DATE: ' / 

11. PRINTER SPECIFICATION (I.E.. HP4SI) INCLUDING POSTSCRIPT INFORMATION (I.E.. PRINTER DRIVER) AND PRINTING PAGE SETUP: (I.E., 

LANDSCAPE, 11 X 17 PAPER) 

z R d  M y / o , u d /  

HP4si, 8.5"xll  Paper, Normal Driver, Portrait /HPSSi Landscape for ~ t t H  on I l"x 17" paper 

AP6.1 Q.8 ~ ! / ( 5  /A/ Rev. 06/07/2000 

12. COMPUTING PLATFORM USED: (I.E.. SUN) 

'i3sq 54-01 
---.-.-E #= \107b5 

13. OPERATING EQUIPMENT USED: (I.E., UNIX. SOLARIS) 

MS WINDOWS 
14. ADDITIONAL HARDWAREISOFTWARE REQUIREMENT USED TO CREATE FILE(S): 

NONE 

15. ACCESS RESTRICTIONS: (IF ANY) 

NONE 



C D  contents: 
CAL-UDC-ME-0000 13 REV 0 0  
Swing-Down of 2 1-PWR Waste Package 
Attacl~ment If 

Note: The file sizes may vary with operating system. 


