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1. PURPOSE ‘

The objective of this calculation is to evaluate the impact of the in-drift configuration on the
waste package thermal performance. The scope of this calculation is limited to thermal
calculation of the alternative in-drift configuration options and comparison against the Site
Recommendation (SR) baseline in-drift configuration. This calculation is performed to support
the Design Alternatives Study for Licensing Application (LA). The procedure, AP-3.12Q,

- Design Calculations and Analyses (Ref. 1) and Technical Work Plan for: Waste Package Design
Description for LA (Ref. 2), work package P3212234FC — WP Design Concept Re-Evaluation
LA are used to develop this document. The Activity Evaluation (Addendum A, Ref. 2)
determined that the preparation of this document is subject to the Quality Assurance
Requirement Description Requirements (Ref. 21). The information provided in References 19
and 23 is that of the potential design of the type of waste package and drip shield considered in
this calculation, and all obtained results are valid for these designs only.

2.METHOD

Finite element solution is performed using the commercially available ANSYS Version (V) 54
finite element code (Ref. 7) and ANSYS V5.6.2 finite element code (Ref. 13). Two-dimensional
(2-D) finite element representations of the waste package emplacement are developed and
analyzed parametrically using the steady-state ANSYS solvers.

The control of the electronic management of information was evaluated in accordance with the
planned method specified in the technical work plan (Ref. 2). This evaluation determined that
current work processes and procedures are adequate for the control of the electronic management
of information for this activity.

3. ASSUMPTIONS

3.1 The waste package emplaced in the drift is simulated as 2 homogeneous inner cylinder
with inner and outer shells. The rationale for this assumption is that since the waste
package internal temperatures are not of interest for this calculation, smeared material
properties for the homogeneous cylinder are applied in the ANSYS representations (see
Section 5.3). This assumption is used in Sections 5.1 and 5.3.

3.2  The ballast material used in the invert and conduit ground support is assumed to have a
thermal conductivity of 0.2 W/m-K. The rationale for selecting this value is that based on
the experimental measurements on possible ballast materials (i.e., crushed tuff, overton
sand, silica sand, and white marble), the measured values range from 0.13 to 0.35 W/m-K
(Ref. 10). Therefore, 0.2 W/m-K is selected for this calculation. This assumption is used
in Section 5.3.

3.3 The waste package supports are not included in the ANSYS representations. The
rationale for this assumption is that the waste package supports have point contact with
the waste package in only a few places. Therefore, conduction through the support
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structure will be limited and can be conser\}atively neglected. This assumption is used in
Section 5.1.

3.4  The natural convection in the drift is ignored for the calculation. The rationale for this
assumption is that since the emplacement drifts are not actively ventilated in the post-
closure period, natural convection in the drift is conservatively ignored. Therefore,
radiation is the dominant heat transfer mechanism for ﬁus calculation. This assumption is
used in Section 5.1.

3.5 - The thermal conductivity of the repository rock (Tptpll) is taken from Ref. 8 (DTN:
SN0003T0571897.013). The rationale for this assumption is that although Ref. 8 is
superseded by Ref. 22 (DTN: SN0011T0571897.014), the thermal conductivity provided
in Ref. 22 is based on hthophysal porosity of zero which is not reasonable for this
calculation. Therefore, Ref. 8 is used as the best available source for the thermal
conductivity values. This assumption is used in Section 5.3.
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4. USE OF COMPUTER SOFTWARE

The finite element computer code used for this calculation is ANSYS V5.4 (Ref. 7), which is
identified by the Computer System Configuration Item (CSCI) identifier 30040 V5.4. ANSYS
V5.4 is a qualified commercially available finite element code and is appropriate for the thermal
analysis of the waste package as performed in this calculation. Calculations using the ANSYS
V5.4 sofiware were executed on a Hewlett-Packard (HP) 9000 Series, operation system
HP.UX10.20 (Central Processing Unit Name: *“Bloom” and Civilian Radioactive Waste
Management System - Management and Operating Contractor [CRWMS-M&O] Tag Number:
700887). The ANSYS V5.4 evaluations performed in this calculation are fully within the range
of the validation performed for ANSYS V5.4. Access to, and use of, the code for this calculation
was granted by Software Configuration in accordance with the appropriate procedures. Inputs to
ANSYS V5.4 and output files are included as attachments and are described in Section § of this
document.

The finite element computer code also used for this calculation is ANSYS V5.6.2 (Ref. 13),
which is identified by the Sofitware Tracking number 10364-5.6.2-00. ANSYS V5.6.2 is a
qualified commercially available finite element code and is appropriate for the thermal analysis
of the waste package as performed in this calculation. Calculations using the ANSYS V5.6.2
software were executed on a Hewlett-Packard (HP) 9000 Series, operation system HP.UX10.20
(Central Processing Unit Name: “Bloom” and Civilian Radioactive Waste Management System -
Management and Operating Contractor [CRWMS-M&O] Tag Number: 700887). The ANSYS
V5.6.2 evaluations performed in this calculation are fully within the range of the validation
performed for ANSYS V5.6.2. Access to, and use of, the code for this calculation was granted
by Software Configuration in accordance with the appropriate procedures Inputs to ANSYS
V5.6.2 and output files are included as attachments and are described in Section 5 of this
document.

Commercially available software Excel 97, which is exémpt,from requirements of AP-SL1Q
(Ref. 6), is used for the curve fit and waste package diameter effect calculations in Section 5 and
used for plotting results in Section 6. The calculatlon results can be reproduced and checked by
hand. .
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5. CALCULATION

51 ALTERNATIVE IN-DRIFT CONFIGURATION EVALUATION
5.1.1 Alternative In-Drift Configuration Cases

Among all the alternative configurations considered in Reference 5, Attachment I, six
representative geometries are selected for the thermal calculation. The SR baseline design (see
Ref. 5, Attachment I) is also included for comparison purposes. The following lists the brief
description of the SR base case, and changes made for the alternative in-drift configurations.
Note that all the dimensions shown in Figures 5-1 through 5-6 are in mm or otherwise noted.

SR Baseline Case (see Figure 5-1, taken from p. I-4, Ref. 5): '
The drift diameter is 5.5 m. Invert is constructed with steel beams / ballast material on the top
layer and ballast material on the bottom layer. The material of the drip shield is titanium.

Cases (1) and (2) (see Figure 5-2):

This design alternative is not described in detail in Ref 5 (The general concept can be found on
p. 50, Ref. 5.). Flgure 5-2 is used to illustrate the concept of the design. For the thermal
calculation performed in this document, the ground control conduit is titanium and filled with
ballast material. The thickness of the conduit is 150 mm. The trench is ballast material and lined
with Alloy 22. Drift invert height of 308.4 mm instead of 465 mm is used in the calculation. The
drift diameter for Case 1 is 4.5 m and 5.5 m for Case 2 (ignore 4.6 m drift diameter and 4.3 m
diameter of ground support envelope in Figure 5-2). No drip shield is used. »

Case (3) (see Figure 5-3, taken from p. I-6, Ref. 5):

The materials and geometry used in this representation are the same as in the SR baseline case,
except that the drift diameter is increased from 5.5 m to 6.0 m due to the change in emplacement
method. ,

Case (4) (sce Figure 5-4, taken from p. I-8, Ref. 5):
The trench is ballast material with Alloy 22 liner. The height of the trench is 1041 mm instead of
1000 mm. The drift diameter is 6.0 m.

Case (5) (see Figure 5-5): '
The width of the mailbox-shaped drift is 5.0 m.

Case (6) (see Figure 5-6):
The width of the mailbox-shaped drift is 4.0 m. The waste package is posmoned higher due to
different support design. No drip shield is used.
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5.1.2 ANSYS Thermal Representatiohs

To evaluate the impact of in-drift configuration on the waste package thermal performance, a 2-
D section includes a waste package, a drip shield (for most in-drift configurations), and a rock
layer with outer diameter of 15.5 m (which is equivalent to 5 m into the rock from the drift wall
for the SR base design; hereinafter referred to as Sm-into-rock). Since the temperature response
at Sm-into-rock should remain the same for the same waste package heat generation rate
regardiess of the in-drift configuration, the same temperature boundary conditions at Sm-into-
rock and same heat generation are used to compare the waste package and drift wall responses.
The waste package supports are not represented in the drift, so that the conduction paths through
the waste package supports are neglected (see Assumption 3.3). Only radiation and conduction
heat transfer mechanisms are considered for the calculation (sec Assumption 3.4).

J The boundary condition for each of the cases is a constant temperature at the Sm-into-rock, the
range of which includes 5°C, and 20 °C to 90°C in increments of 10°C (Only the SR Baseline
cases with and without drip shield includes the 5°C rock boundary condition. Other cases range
from 20°C to 90°C for the Sm-into-rock temperature.). Constant heat generation rates ranging
from 0.01 kW/m to 1.44 kW/m from the waste package are also applied. A number of runs have
been performed to account for various heat generation rates and temperature boundary
conditions. For all the cases analyzed, the waste package is represented as a homogeneous
cylinder with waste package shells (see Assumption 3.1). The temperature results from different
cases will be compared with the SR baseline case. Table 5-1 lists the cases performed in this
calculation.

In addition, the in-drift thermal resistance for the SR Baseline Case (Note: with and without drip
shield cases are both included) and Case 2 (5.5 m ground control conduit) will be calculated.
| These correlations for thermal resistance can be later used for quick waste package surface
temperature calculation if the drift wall temperature and thermal output are known. The thermal
resistance is defined as

(Equation 5-1)

where:
R = thermal resistance between waste package surface and drift wall (°C-m/kW)
Twp = Waste package surface temperature (°C) .
Tye = drift wall temperature (°C)
q= waste package heat generatxon (kW/m)

The thermal resistance R is curve-fit usmg a thlrd-order polynomial correlation with respect to
median temperature T, =(T,,, + T, )/2. The correlation can then be expressed as

" R=a+bT, +cT,? +dT,’ - - (Equation 5-2)

Originator: /M  Date: $/>9]o» . : Checker: g\  Date: 5‘7.2]0'1_




Analyses & Component Desxgn Calculation
Title: Thermal Calculation of the In-Drift Conﬁgurat:on Opnons
Document Identifier: CAL-WIS-TH-000013 REV A Page 13 of 65

Attachment I shows the calculation details for the SR Baseline Case (with and without drip
shield; files /Excel _Files/d55_cir_fitxls and /Excel_Files/d55_cir_nodrip_fitxls) and Case 2
(file /Excel_Files/d55_trh_gs_fitxls).

Table 5-1. Case Summary
SR Baseline | SR Baseline
(wg;s: elp (wlt!?::te drip Case 1 Case 2 Case 3 Case 4 Case 5 Case6
shield) shield) ‘ ‘ :
| ISR _dp/ ISR_nd/ lcaset/ fcase2) lcased/ lcased/ icaseb/ Icaseb/
[ d55 001 d55_001 d45 001 d@55_001 460_001 d60_001 —d50_001 d40_001
" d55 004 d55_004 d45_004 955004 d60_004 d60_ 004 | d50 004 d40_004
d55 008 d55_008 645_008 —d55_008 @60 008 | d60 008 | d50 008 . 640_008
d55 012 d55_012 d45 012 d55_012 d60_012 d60_012 d50_012 d40_012
[ d55 016 d55_016 @45 016 d55_016 d60_016 d60_016 d50 016 @40 016
d55_020 d55_020 ¢45 020 ds55_020 460 020 | d60_020 ¢50_020 d40_020
[ d55 024 d55_024 945 024 d55 024 - | 460 024 '960_024 50 024 d40_024
[ d55 028 d55 028 645_028 d55 028 | d60_028 d60_028 d50_028 d40_028
d55_032 d55 032 045 032 ds5 032 460_032 d60_032 d50_032 d40_032
55 036 | d55 036 d45_036 ds55_036 660_036 d60_036 d50_036 d40_036
355,040 | d55 040 945_040 d55_040 660 040 | d60_040 d50_040 d40_040
d55 044 d55_044 d45 044 d55_044 @60_044 d60_044 d50_044 d40_044
d55_048 d55_048 d45_048 d55_048 @60_048 d60_048 d50_048 d40_048
[ d55052 | ds5052 d45_052 d55_052 660_052 db0_052 d50_052 640 052 |
d55_056 d55 056 245 056 d55 056 d60_056 d60_056 d50_056 d40_056
| d55 060 d55_060 d45 060 d55_060 d60 060 | . 060 060 d50_060 @40_060
[ d55_064 d55_064 a45_064 d55 064 db0_064 d60_064 d50_064 d40 064
1 [ d55 068 d55_068 045 068 d55 068 | 60 068 d60_068 d50_068 d40_068
d55 072 d55_072 d45 072 d55 072 ¢60_072 060_072 d50_072 d40_072
d55_076 d55 076 | 045076 | d55.076 | d60 076 d60_076 d50_076 d40_076
¢55_080 d55_080 945_080 d55 080 d60_080 d60_080 d50_080 630_080
d55_084 d d45_084 d55_084 d60_084 §60_084 d50_084 | 040084 |
d55 088 d55_088 d45 088 d55 088 d60_088 | de0_088 850_088 d40_088
d55_092 d55_092 045 _002 d55_002 @60_092 —d60_092 d50_092 d40_082
[ d55 096 d56 096 ¢45_0% —d55 096 d60_096 d60_096 a50_096 640 _096
d55_100 d55_100 945_100 d55_100 d60_100 d60_100 d50_100__| 040_100
[ d55_104 d55_104 445 104 d55_104 dc0_104 d60_104 d50_104 dd0_104
d55 108 | d55_108 d945_108 d55_108 d60_108 d60_108 d50_108 d40_108
d55 112 d55_112 d45_112 d55_112 d60_112 d60_112 d50_112 _ d40_112
d55 116 d55_116 #45_116 d55_116 d50_116 d60_116 d50_116 a40_116
é55_120 d55_120 @45 120 d55_120 ~d60_120 d60_120 d50_120 640_120
d55_124 d55 124 d4s5 124 d55 124 d60_124 d60_ 124 d_f>_0_124 d40 124
[ d55 128 | @55 128 | 645 128 d55_128 ~d60_128 d60_128 d50_128 d40_128
d55_132 d35_132 d45_132 d55_132 d50_132 d50_132 d50_132 d30_132
d55 136 d55_136 d45_136 d55_136 d60_136 d60_136 d50_136 d40_136
d55_140 d55_140 d45 140 d55_140 d60_140 d60_140 d50_140 940_140
d55_144 d55_144 @45 144 d55_144 @60_144 <60_144 d50_144 d40_144
d55 5¢ d55 5¢

For the calculations described above, the waste package diameter and shell thickness are based
on the dimensions of a 21-PWR waste package (Ref. 19). Note that the waste package outer shell
thickness of 25 mm instead of 20 mm is used in the calculation. This thickness difference,
although it may have a small impact on the waste package internal temperature, will not affect
the waste package surface temperature results, which is of concern for this calculation.

The design of the drift invert (SR Baseline Case and Case 3) requires using two layers of
materials. The top region is composed of steel beams and ballast material (sand) and the bottom
region is composed of only ballast material (see Ref. 20, p. 25 for the design). The sand material
is filled to the top of the steel invert giving it a height of 0.806 m (Ref. 20, p. 24) from the
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bottom of the drift. The sand-filled steel invert structure is represented in ANSYS using
homogenous thermal properties calculated in Ref. 4. Geometrically, the top region has a depth of
a W12X65 beam from the surface of the invert. Page 1-28 of Ref. 14 lists the depth of a
W12X65 beam as 12.12 inches (0.3078 m).

The design details and overall dimensions of the drip shield are provided in Ref. 23. In this

calculation, the drip shield is simplified as titanium plate with a width of 2.512 m, a top radius of
curvature of 1.285 m, and a thicknessof 15 mm.

All other dimensions of the alternative in-dn'ftpoxiﬁguraﬁons are in Section 5.1.1.

Table 5-2 lists the key dimensions used in this calculation.

Table 5-2. Key Dimensions Used in the Calculation

Description Dimension
Waste Package Outer Diameter 1564 m
Waste Package Inner Shell Thickness 0.050 m
Waste Package Outer Shell Thickness 0.025 m
Shield Width 2512m
Drip Shield Top Radius - 1.285m
Drip Shield Thickness - 0015 m

52 WASTE PACKAGE DIAMETER EFFECT

The effect of waste package diameter variance on the thermal performance can be estimated by
using a simple radiation equation for concentric cylinders (p. 739 of Ref. 17):

oA, (T, -T2")
G =

1 1=&(n

£, g, \1n,

where:

(Equation 5-3)

Q2 = heat transfer rate from waste package to drift (W)
o = Stefan-Boltzmann constant = 5.670e+8 W/m*K*
A, = waste package surface area (m’)
T; = waste package surface temperature (K)
Tz drift wall temperature (K)

= waste package surface emlsslvnty
ez = drift wall emissivity '

Since the drift wall temperature remains the same for different waste package diameters as long
as the waste package thermal output is the same, the waste package surface temperatures for
different waste package diameters are compared against that of a 21 PWR waste package (D =
1.564 m) for a given drift wall temperature. The drift diameter used in the calculation is 5.5 m,
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and the waste package diameters of 1 m, 1.5 m, 2 m and 2.5 m are used to evaluate the thermal
effect.

The calculation is performed in a Microsoft Excel spreadsheet included in Attachment I (file
/Excel_Files/wpdia.xls).

53 THERMAL PROPERTIES

The number of digits in the values cited herein may bekthe result of a calculation or may reflect
the results of a units conversion; consequently, it should not be interpreted as an indication of
accuracy.

Table 5-3 summarizes the waste package, drip shield, trench, ground support, and rock materials

used in the calculation.
Table 5-3. Material List
Name L Material
| Waste Package Outer Shell Alioy 22 ‘
Waste Package inner Shell 316NG
Waste Package Internal homogeneous material
Drip Shield _ Titanium Grade 7
‘Ground Support Conduit - Titanium Grade 7
| Ground Support Conduit Filler Ballast Material
Trench Ballast Material
| Trench Liner Alioy 22
Rock Tptpll

The drift rock material used in the calculation is Tptpll, since the location of the proposed
repository is limited to the TSw2 geologic unit at an elevation of 1072.3 meters (Ref. 18, p. 16),
which is located in the Tptpll according to the rock layer thicknesses (Ref. 8). Table 5-4 lists
thermal conductivity and emissivity of the drift rock (Tptpll) taken from Ref. 8 (see Assumption
3.5) and Ref. 17, page 853 (for rock), respectively.

Table 5-4. Thermal Properties of the Drift Rock

Thermal Conductivity
Emissivity (Wim-K)
. T<100°C | T>100°C
0.92 2.02 1.20

To simplify the waste package emplacement representation, the waste package is assumed to be
emplaced in the drift as a homogeneous heat-generating cylinder (Assumption 3.1). The effective
thermal conductivity for the waste package internal homogeneous cylinder is taken from Ref. 9,
Equation 5.1.3-2 for a 21-PWR (pressurized water reactor) waste package. Table 5-5 lists the
effective thermal conductivity of the waste package internal cylinder.
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Table 5-5. Effective Thermal Conductivity of the Waste Package Internal Cylinder

Thermal Conductivity (W/m-K)

15

Table 5-6 lists the thermal conductivity of Alloy 22, the outer shell and trench liner material.
Values for thermal conductivity are taken from Ref. 12, p. 13.

The material properties of stainless steel 316 are used for the inner shell material, stainless steel
316NG. Stainless steel 316NG, which is 316 with tightened control on carbon and nitrogen
content, has the same mechanical and physical properties as 316 (see Ref. 16, page 931 and Ref.
15, SA-240 in Section II, Table U). Table 5-7 lists the thermal conductivity of stainless steel
316NG. Values for thermal conductivity of stainless steel 316NG (16Cr-12Ni-2Mo) are taken
from Ref. 15, Section II, Table TCD.

Table 5-8 lists the emissivity of the outer shell and trench liner material Alloy 22. The emissivity
is taken from Ref. 11, p. 10-297 for nickel-chromium alloy.

Table 5-6. Thermal Conductivity of Alloy 22

Temperature Thermal Conductivity
) - (WimK)
48 10.1
100 1.1
200 134
300 15.5
400 175
500 19.5
600 213

Table 5-7. Thermal Conductivity of 316NG

Temperature ‘Thermal Thermal
Conductivity | Conductivity
{°F) (°C) | (Btumrft-°F) (W/m-K)
70 | 21.11 7.7 13.33
100 37.78 - 79 13.67
150 65.56 82 14.19
200 83.33 84 14.54
250 121.11 8.7 15.06
300 148.89 9.0 15.58
350 176.67 9.2 15.92
400 | 204.44 9.5 16.44
450 | 232.2 9.8 16.96
600 | 260.00 10.0 17.31
550 287.78 10.3 17.83
600 315.56 10.5 18.17
650 | 343.33 10.7 18.52
700 371.11 11.0 19.04
750 | 398.89 11.2 19.38
800 | 426.67 11.5 19.90
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Table 5-8. Emissivity of Alloy 22

Emissivity
0.87 - .

Table 5-9 lists the emissivity of Titanium Grade 7 used as the drip shield and conduit material.
The emissivity of Titanium Grade 7 is from Ref. 11, Page 10-298, and generalized as that of
titanium. , '

Table 5-10 lists the thermal conductivity of Titanium Grade 7. The thermal conductivity is taken
from Ref. 15, Section II, Table TCD.

Table 5-9. Emissivity of Titanium Grade 7

Emissivity
- 0.63

Table 5-10. Thermal Conductivity of Titanium Grade 7

Temperature Thermal - Thermat
F) (°C) Conductivity Conductivity
{Btu/hr4t-°F) (Wim-K)
70 21.1 12.68 21.95
100 37.78 12.52 21.67
150 65.56 12.25 2120 -
200 93.33 12.00 20.77
250 121.11 11.85 20.51
300 148.89 11.72 20.28
350 176.67 ' 11.60 . 20.08
400 20444 " 1145 19.82
450 232.22 11.35 19.64
500 260.00 11.29 19.54
550 287.78 11.23 19.44
600 315.56 11,20 19.38
€50 343.33 11.17 19.33
700 7111 11.15 16.30
750 398.89 11.18 19.35
800 426.67 11.20 19.38
850 454.44 11.23 19.44
800 482.22 1130 19.56
950 510.00 11.36 19.66
1000 537.78 1143 ) 19.78
1050 565.56 11.51 19.92
1100 593.33 11.58 20.04

Table 5-11 lists the effective thermal conductivity of the invert top layer (composed of steel
beams and ballast material), which is taken from Ref. 4, Tables 6-4, 6-8 and 6-12. Table 5-12
lists the properties of the invert bottom layer and conduit filler, which are ballast material. The

Originator: A/~ Date: §/21/o» Checker:_ My Date:5]29]02-




Analyses & Component Design - | ‘ Calculation

Title: Thermal Celculation of the In-Drift Configuration Options
Document Identifier: CAL-WIS-TH-000013 REV A , Page 18 of 65

thermal conductivity is based on Assumption 3.2. The emissivity of sand (Table A.11, Ref. 17) is
used for the invert surface listed in Table 5-12. '

Table 5-11. Effective Therma! Conductivity of the Invert (top layer)

Temperature Therma! Conductivity

(°C) : (Wim-K)

V_g_r_ti_cal Lateral Axiat
50 _7.078 1.735 1.206
100 7.163 1723 1.212
150 7.170 1.705 1.210
200 7.1 1.680 1202
250 7.001 1.651 1.187
300 6.852 1.617 1.168
350 - 6.678 1.580 1.145

Table 5-12. Thermal Properiies of Invert Ballast Material {bottom layer)

™ Thermal Conductivity
WimK) Emisslvity
0.2 0.9

54 ANSYSFILES
This section briefly describes the ANSYS format used to develop the thermal representations.

The format of the input file normally includes the following4

1) Describe the file names, problem eva]uated and additional files needed to run the input
file, etc.

2) Define parameters and dimensions which are repeatedly used in the representation.

3) Read in additional files, i.c., material property files and heat load files needed for the
execution.

4) Define element types used in the file.

) Define geometry and generate mesh.
6) Apply the body load (heat output) and boundary conditions and solve the problem.
7)  Extract temperature results at desired locations in the representation.

All ANSYS files including material properties files (.dat) and output files (.out) are stored on a
compact disc (Attachment I) and summarized in Attachment II, Table II-l

The mesh of the finite element represcntatlon is appropriately generated accordmg to standard
engineering practice. Thus, the accuracy and representativeness of the results of this thermal
calculation is deemed acceptable.
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6. RESULTS
61 ALTERNATIVE IN-DRIFT CONFIGURATION TEMPERATURE RESULTS

Tables 6-1 through 6-8 list the maximum waste package surface and drift wall temperatures at
different instantaneous linear thermal loads and different rock boundary oondmons for the SR
Bascline case and alternative in-drift configurations cases. :

Figures 6-1, 6-3, 6-5, 6-7, 6-9, 6-11, 6-13, and 6-15 show the waste package surface temperature
comparison with that of the SR base design (with drip shield) at different instantaneous linear
heat loads. For any rock boundary conditions, all cases except for (1) and (2) with conduit /
ballast ground support design have lower waste package surface temperatures than the SR base
design.

Figure 6-11 shows the Sm-into-rock temperature condition at 70°C. This boundary condition is
similar to that of post-closure at 200-300 years (Ref. 3, Figures 6-4 and 6-5). The instantaneous -
linear heat load for a 2-m waste package spacing at these times is about 0.12-0.15 kW/m.
Therefore the temperature difference between the altenative cases and the SR base design
becomes insignificant.

Similar results can be observed in the dnft wall temperature comparison shown in Figures 6-2, 6-
4, 6-6, 6-8, 6-10, 6-12, 6-14, and 6-16. The drift wall temperatures do not change significantly
for the altemative in-drift configurations. :

Figure 6-17 shows the ANSYS representatzons and temperature contours for all the cases at rock
temperature of 70°C. _

62 IN-DRIFT THERMAL RESISTANCE

The thermal resistance calculated for SR Baseline Case and the Case 2 (See Attachment I, Files:
/Excel_Files:/d55_cir_fitxls; /Excel_Files:/d55_cir_nodrip_fitxls;
/Excel_Files:/d55_trh_gs_fit.xls) are listed as follows:

SR Baseline Case (with drip shield):

R =123.60980-1.04808x T, +0.00504x T, ? _1.40067¢e-5xT,’ +1.67707¢-8xT,*
(Equation 6-1)
SR Baseline Case (without dnp shield):

R =69.41964~0.59251xT,, +000290xT’-8 19436¢ - 6xT +1.00068¢ - 8xT
(Equation6-2)

Case 2:

R =116.24725-0.57115xT,, +0002]4xT2—362399e 6xT +2.13395¢ - 9xT
(Equation 6-3)

Originator:_/{x&1 _-Date:_s/29/e2 ' Checker:_ M N Date:_ﬁbﬂl_m_



Analyses & Component Design

Calculation

Title: Thermal Calculation of the In-Drift Configuration Options

Document Identifier: CAL-WIS-TH-000013 REV A

Page 20 of 65

Table 6-1. Temperature Results for SR Baseline Case (D = 5.5 m; circular; with drip shield)

Max. Waste L« 'I | Max, Wmo an I [ Max. Waste
B.C, at Instantaneous| Packege ax. Drift Wat! instantsneous Pnckm Drift Watl] Instantaneous| Package ax, Drift Wail
Smdntorock | Case Name | Linear Heat Surface | Tempersture | Case Name | Linear Heat Temperature | Case Neme | Linear Heat Surface | Temperature

() (kWim) fmg)mn ) - (xWim) Temmm < (W/m) femu(n.-cr;m 0

5 0.01 7.0 5.0 0.52 85.4 47.8 1.04 143.9 91.1
20 0.07 21.8 20.8 0.52 97.0 62.9 1.04 156.0 108.0
30 0.01 31.8 30.8 0.52 105.0 72.9 1.04 166.0 121.5
30 0.01 41.7 40.8 0.52 113.0 83.0 1.04 176.6 1356
) g’;—gg{ 0.01 51.6 50.8 d’g*; o [om 33 | 630 ] (’,352—;’3’4 104 1870 1499
60 - 0.01 61.6 60.8 0.52 130.3 103.9 - 1.04 198.3 162.8
70 0.01 715 70.8 0.52 141.8 117.7 1,04 210.1 177.2
80 0.01 81.5 80.8 0.52 153.7 1314 1.04 222.1 015
90 0.01 914 90.8 052 166.1 1458 | 104 233.0 2043
5 0.04 12.8 8.3 0.56 0.4 51.9. 1.08 148.0 944
20 0.04 27.3 23.3 0.56 101.9 66.2 | 1.08 160.9 1125
30 0.04 37.0 333 [ 656 109.8 762 | 1.08 171.0 126.3
40 0.04 46.7 433 0.56 117.8 56.3 | 1.08 1811 139.5
) s 564 533 d’ss’;-gg’o 056 | 126.0 563 ] g’;—{.‘% 708 7525 154.0
60 - 0.04 ~66.2 K] - 0.56 135.9 1084 - 7.08 2041 1684
70 0.4 76.0 733 0.56 1375 124 ‘ 1.08 2148 1814
80 0.04 85.8 83.3 0.56 159.4 136.2 1.08 226.9 195.9
90 0.04 095.7 93.3 [ 0.56 171.5 1500 | —1.00 238.2 209.2
5 0.08 20.2 115 0.6 05.3 544 112 152.0 97.8
20 0.08 34.2 26.5 0.6 106.7 695 | 112 165.8 1173
30 0.08 438 36.6 0.6 114.5 79.6 1.12 176.0 131.0
Tl s e e O 1 1
i d55_008 : L = d55_060 : : d55_112 : : >
60 - 0.08 72.2 66.6 - 0.6 1413 17129 - 112 208.8 172.8
70 0.08 81.9 766 0.6 152.8 1266 | 1.2 219.6 185.9
80 0.08 9.5 86.6 0.6 164.6 1405 1.12 231.7 200.3
90 0.08 1012 ~06.6 0.6 176.8 154.4 112 243.8 214.6
5 0.12 27.3 14.8 0.64 100.9 57.8 1.16 156.1 101.2
20 0.12 40.9 208 | 0.64 1.4 72.8 | 1.16 170.7 1218
30 0.12 801 30.8 , 0.64 1192 529 1.16 180.5 135.1
40 0.12 59.3 49.9 0.64 1271 92.0 1.16 191.3 149.2
50| R oAz 68.7 595 | [ondel e 135.8 1038__| feoers [ 196 202.8 163.8
60 - 0.12 78.1 69.9 - 0.64 146.8 117.5 - 1.16 213.4 177.0
70 0.12 B87.6 79.9 0.64 1585 131.5 1.16 2254 1915
80 0.12 07.1 89.9 0.64 1704 145.5 1,16 2364 204.7
90 0.12 106.6 1000 | 0.64 1824 156.9 1,16 248.8 219.4
3 1SR_dpl 0.16 34.0 8.1 TSR _dp7 0.68 104.8 61.1 TSR _dp/ 1.2 160.7 | 1056 |
20 d55_016 0.16 47.3 33.1 ds5_068 0.68 1160 | 762 d55_120 12 175.1 125.9
30 0.16 563 434 0.68 1238 862 | 12 185.7 140.2
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Max. Waste l ax, Waste [M a"l ax. Waste
B.C.at -Ilmhnnnoom | Package lMax. Drift Wnll‘ Instantansous{ Package ax. Drift Wi |Imhnhnoous Package ax, Drift Wall
Smdnto-rock | Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface | Temperature | Casa Name | Linear Heat Surface | Temperature
*C) (kW/m) Tempersture {*C) (kWim) Temperature {*C) (KWim) Temperature *c)
{*C) (*C) (*C)
40 0.18 654 534 0.68 131.6 6.3 12 195.7 153.2
50 0.16 74.5 63.2 0.68 1471 108.3 12 207.4 168.1
60 0.16 83.8 73.2 0.68 152.2 122.0 12 218.0 181.2
70 0.16 93.1 83.2 0.68 163.8 135.7 12 230.2 196.1
80 0.16 102.5 93.2 0.68 175.7 149.9 1.2 2411 209.1
% 0.16 112.9 104.3 ~ 0.68 187.6 163.7 12 253.7 224.0
5 — 0.2 404 21.3 0.72 100.4 644 . 1.24 165.3 110.0
20 0.2 53.5 364 0.72 120.6 795 1.24 180.0 130.6
30 02 62.3 464 o.ﬁT 15_%;5 85 124 190.0 1442
40 02 712|564 0. 136.1 LEX ‘ 124 201.5 1591
50| hen-Spl 67 | #02 B85 | oo [o72 | _46a 28| hen-bl [124 211.9 1723
50 - 02 89.3 76.5 - [ 0.72 157.3 126.3 - 1.24 223.1 186.1
70 0.2 985 | 665 [ 0.2 169.3 140.7 1.24 2349 200.5
80 0.2 107.8 95.5 0.72 180.7 154.2 1.24_ 245.9 213.6
% 0.2 119.2 108.9 0.72 1931 1686 | 124 | 2586 2286 |
5 0.24 46.7 246 0.76 114.0 67.7 1.28 170.0 118.7
20 - . 0.24 59.4 39.7 0.76 125.1 82.8 | 1,28 184.9 135.6
30 0.24 68.1 49.7 0.76 132.7 92.0 1.20 195.1 149.3
40 0.24 76.9 59.8 : 0.76 1411 103.7 1.28 206.0 ~163.3
50| RO 024 | 58 88 | oo [o7e 1517 74| PR % 2164 1764
60 ~ 0.24. 94.7 79.8 - 0.76 1630 | 1314 M- 128 2285 191.5
70 0.24 103.8 89.8 0.76 174.3 144.9 128 239.5 204.8
‘80 0.24 113.0 99.0 0.76 186.1 158.9 1.28 250.5 2180
80 0.24 125.3 1134 . 0.76 198.3 173.1 1.20 263.4 2331
5° 0.28 52.7 27.9 0.8 1184 1.1 1.32 174.8 1195
20 028 65.2 43.0 0.8 1295 86.2 | 1.32 189.3 139.6
30 0.28 73.8 53.0 ‘ 0.8 137.% 96.2 1.32 200.1 154.1
40 0.28 82.4 B34 0.8 148. —108.3 1.32 210.4 1674
50| MeRSel 028 912 T | oo [08 [ 180 219 | o [ 21.5 1815
60 - 0.28 100.0 83.1 - 0.8 167.8 1354 - 1.32 233.1 195.8
70 0.28 109.0 931 0.8 179.7 1498 ’ 1.32 2440 209.1
80 0.28 118.9 104.2 : 0.8 161.6 1639 132 255.4 222.7
90 ‘ 0.28 1314 198.0 . 0.8 2034 177.6 1.32 268.2 237.7
5 0.32 58.6 31.2 0.64 1228 744 1.36 1781 1236
20 0.32 70.9 463 0.84 1338 89.5 1.38 194.4 144.8
30 0.32 79.3 52.3 0.84 1414 89.5 1.36 204.4 158.2 |
30 0.32 87.8 664, | 0.84 1514 1128 1.36 214.7 171.4
—s | SR om T %6s 784 | RO —om 1620 | 1283 | horon [ 138 2268|1868
60 - 0.32 105.2 864 - 0.64 173.6 140.7 - 1.36 237.6 200.2
70 ‘ 0.32 114.1 “ 6.5 | 0.84 185.0 154.5 ‘ 1.36 248.6 213.4
80 0.32 — 124.8 108.7 0.84 196.6 168.3 1.36 261.2 228.5
90 — 032 | 1314 | 125 0.64 2085 | 1621 | ‘ 1.38 273.0 2423
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Wax, Waste Max. Waste Max. Waste
B.C. at Ilnstantmous Package lMax.Drmwml 'hmmanews Package 'Max.DﬂRVVal l'muntamous Package lMax. Drift Waht
Smdntosock | Case Name | Linesr Heat Surface | Temperature | Case Name | Linear Heat Swurface | Temperature | Case Name | Linear Heat Surface Temperatura
(*c) (kWim) T-mi::r)ahm {*€) (kWim) Tomperature {*€) {(xW/m) 'I’empor)ﬂm {*C)
5 0.36 64.2 kLK 0.68 127.2 7.7 14 1%.8 128.2
20 0.36 764 49.6 0.88 138.1 92.8 14 198.6 148.9
—30 [ 0.3 84.6 50.6 o.g_g 146.2 103.7 14 ggéJ 1622
40 : 0.36 831 69.7 : 0. 156.5 117.3 14 0.6 177.5
50 e 036 1016 07 | henop 088 672 | 1305 | /8- 74 2313 1919
60_ - 0.36 110.3 B0.7 | -~ 0.88 1784 144.8 - 14 2422 2045
70 ‘ 0.36 1191 99.8 0.88 189.8 158.7 : 14 2531 | 217.7 |
80 0.36 130.8 1132 0.88 2015 172.6 1.4 266.0 2332 |
90 0.36 14322 1271 0.88 2135 | 1866 | 14 277.7 246.
5 0.4 69.7 37.8 0.92 1314 81.1 144 168.6 1332__|
20 04 81.7 52.9 0.02 142.4 96.2 144 202.8 1528
Kl 0.4 89.9 63.0 4 0.92 1512 108.0 144 2145 168.3 |
a0 : 0.4 98.2 73.0 0.92 161.7 122.0 144 2250 181.8
5| oo o4 106.7 830 R9r oo 172.6 1359 | SR a1 235.7 1953 ]
60 - 04 1153 93.1 - 0.92 183.6 1485 | - 144 246.6 2087 |
70 04 1247 104.0 0.92_ 1648 163.1 143 258.2 227
&0 04 136.6 117.8 002 2064 1769 144 270.7 2317
— 90 0.4 149.1 131.7 0.2 2184 191.0 144 2825 251.5
5 0.44 75.1 411 0.95 135.7 844 ‘
20 0.44 86.9 562 0.98 146.6 995 |
30 044 95.0 66.3 096 156.1 1125 |
40 0.44 103.3 76.3 0.96 166.7 126.5
50 R [om 1116 | 864 | o9l 058 1775 740.3
60 - 0.44 120.1 064 - 0.98 1888 154.4
70 0.44 130.4 108.5 0.6 200.5 168.5
80 0.44 1424 1223 | 0.96 211.6 181.7
%0 044 184.7 136.2 0.96 2239 1854
5 0.48 80.3 445 1 199.8 8r.7
20 0.48 920 595 i 151.2 103.6
30 0.48 100.0 59.6 1 (K] 117.0
40 0.48 108.2 79.6 1 1714 1306 |
50 rR-or [oas 116.5 ga7 | So-9 i 1824 1443
0 - 0.48 1249 99.7 - 1 193.6 1588 |
70 0.48 136.9 1134 1 205.3 1720 |
80 0.48 1483 1271 i 2172 187.1
%0 0.48 140.8 ‘ 1 228.1 199.8
Note: * The case name for this boundary condition is /SR_dp/d55_5c¢.
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Table 6-2. Temperature Results for SR Baseline Case (D = 5.5 m; circular; without drip shield)
|| Max. Waste |M I ~Max. Waste |Mu ."I Max. Waste ’M l
B.C. at nstantanecus| Package ax. Drift Wal) tantaneous| Package . Drift W nstantaneous| Package fax. Drift Wall
Smdntowrock | Case Name | Linear Heat Surface | Temperature | Case Nama | Linear Heat Surface | Temperature | Case Neme | Linear Heat Surface | Temperature
{*C) {kWim) Temperature (*C) T (xWim) Tempaerature {*C) (kWim) Temperature {°C)
¢c) (*c) ‘ (*C)
5 0.01 65 5.8 0.52 70.9 48.7 1.04 124.0 92.3
20 , 0.01 214 20.8 052 83.7 B3.7 7.04 137.9 1094
30 0.01 314 30.8 0.50 024 73.7 1.04 1491 122.9
L Ll o e o - e 1
d55_001 : : : d55_052 : : - d55_104 : : :
60 - 0.01 613 60.8 - 052 | 1200 104.7 - 1.04 184.7 163.9
70 0.01 71.2 70.8 0.52 132.2 118.3 1.04 197.2 177.9
80 0.01 81.2 80.8 0.52 144.9 1320 | 1.04 210.2 192.3
90 0.01 91.2 90.8 0.52 157.9 146.1 1.04 221.8 2051
5 0.04 10.9 84 0.56 75.3 52.0 1.08 127.8 95.7
20 0.04 258 234 0.56 88.1- 67.0 1.08_ 142.6 113.8
30 0.04 354 334 o.sg 06.7 77.0 1.08 153.9 127.4
40 0.04__ 453 43.4 0.5 1054 87.0 | ' — 1.08 165.3. 140.8
% PR om 553 534__| heobdh [ 086 | 1143 B7.0__| fei [io8 1775 154.9
60 - 0.04 65.0 634 - 056 | 1252 100.2 - 1.08 190.2 169.3
70 0.04 74.9 734 0.56 137.6 1231 1.08 Z200.8 | 1822 |
80 0.04 84.8 83.4 0.56 1502 136.8 1.08 214.8 196.7
] 0.04 94.7 934 ‘ 0.56 162.9 150.6 | 1.08 226.9 210.0
5 0.08 6.7 11.7 0.6 708 | 554 112 131.6 99.0
20 0.08 319 26.7 0.6 B2.5 70.4 112 147.3 118.3
30 0.08 %.7 36.7 0.6 foofg' 80.4 112 156.9 132.3
a0 0.08 4 46.7 0.6 ~100. 90.4 112 170.7 146.2
50| }SRed o8 502|567 | Kn-bd 05 1185 04| poooy 112 181.9 | 159.0
60 - 0.08 69.9 56.7 - 0.6 130.3 1138 - 112 194.8 173.6
70 0.08 79.7 76.7 | 0.6 1425 127.4 112 206.7 187.0
80 0.08 895 85.7. 0.6 155.1 473 112 2194 201.1
90 0.08 9.3 96.7 0.6 1679 | 1550 112 2324 2154
5 0.92 2.2 15.1 , 0.64. 83.0 58.8 - 1.16 135.8 1031
20 0.12 364 30.4 064 | 965 3.7 | 1.16 1521 123.1
30 0.12 459 %.1 0.64 1o§.1 8.7 | 1.16 163.2 136.3
40 0.12 55.5 A 0.64 113.7 93.7 | 1.16 175.0 150.2
—x— SR —5H e S0 | SRed e 234 048 | LR e 1877 164.8
60 - 0.12 74.7 70.1 - 0.64 135.4 1184 - 1.16 199.2 177.9
70 0.12 844 80.1 0.64 147.8 1321 116 T 212.2 192.4
80 0.12 94.1 90.1 064 | 1606 146.2 1,16 224.0 2055
%0 0.12 103.9 100.1 0.64 172.9 159.5 116 | 2373 220.1
5 7SR_nd/ 0.16 270 184 | JSR_ndl 0.65 88.1 62.1 T8R_nd/ 1.2 140.4 107.5
20 d55_016 0.16 416 334 d55_068 0.68 100.7 77.1 d55_120 7.2 156.9 127.8
30 0.16 | 509 434 068 | 1002 874 12 168.3 1413
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|‘ Max, Waste IM l I | Max. Waste IM I' Max. Waste IM "l
a.C.at instantaneous| Package [Max. Drift Well Instantanecus| Package Max, Drift Walt nstantaneous| Package Max. Drift Wal
Smddnto-rock | Case Name | Linear Heat Surface Temperature | Case Name | Linear Heat Surface Temperature | Case Name | Linear Heat Surface Temperature
(*C) (kWim) Tcm‘p::r)mn {*C) {(kW/m) Temp(.ccr)amn (*C) (kW/m) Tem?.oé)amrc (]
40 0.16 604 534 068 117.8 o7.1 1.2 1794 1544
50 0.16 69.9 634 0.68 1284 109.3 1.2 192.2 169.1
60 0.6 705 73.4 0.68 140.5 1230 1.2 203.6 182.0
710 0.16 89,1 834 | 0.68 152.7 136.5 12 2168 196.9
80, 0.16 98.7 934 0.68 1655 150.6 1.2 2286 209.9
90 . 0.16 109.4 104.6 0.68 176.2 164.4 12 2421 224.7
5 0.2 32.9 21.8 0.72 02.3 65.5 124 144.8 1118
20 02 46.6 36.8 0.72 104.8 80.5 1.24 161.2 1318
30 0.2 %.9 gg.a [ 0.72 1%3.3 80.4 124 1724 1453
40 : 0.2 2 8 [ 0.72 121.9 100.5 1.24 185.1 1601
O A ) 748 g8 | oY o2 135 1139 | DA [ 1066 | 1732
60 - 0.2 LN 76.8 - 0.72 1453 1273 - 1.24 209:2 187.6
70 0.2 936 86.8 0.72 158.0 141.4 1.24 214 201.3
80 0.2 103.2 96.8 0.72 170.2_ 1548 1.24 2332 2143
() 0.2 115.0 1092 072 1834 160.3 | 129 246.3 2293
5 0.24 380 252 1078 964 68.8 1.28 1482 1161
20 0.24 51.6 40.1 006 108.8 838 | 1.28 166.3 1369 |
30 0.24 60.7 502 0.‘il§ 117.3 03.8 1.28 178.1 1511
_ 40 0.24 70.0 60.2 0.76 126.8 104.9 1.28 189.5 164.3
B | ee-rd [ 703 01| heabs [078 1385 LT A I 2009 1774
60 - 0.24 88.7 80.1 = [0o78 ~150.6 1321 | - 1.28 2141 1924
70 0.24 08.2 902 | 0.76 162.7 145.6 128 2260 | . 2057 |
80 0.24 107.7 100.2 0.7 175.5 159.8 1.28 237.8 2187
90 0.24 1205 13.7 —0.76 188.3 173.8 1.28 2515 2339
5 0.28 430 | 285 0.8 100.4 722 | 1.32 154.0 120.8
20 0.28 564 435 0.8 112.9 872 1.32 1704 140.8
30 ‘ 0.28 655 535 0.8 1213 87.2 1.32 1?.4 155.2
40 0.28 74.7 63.5 0.8 131.7 1093 | 1.32 193.8 1684
%0 Rpdl 628 539 BE | kabd 8 LK BT | heory 32 206.7 1832
€0 - 0.28 932 835 - 0.8 155.3 136.4 =L 1.32 2186 196.7
70 0.28 102.6 93.5 0.8 168.2 150.8__| 1.32 2305 2100
80 0.28 113.0 104.6 0.8 180.7 164.6 —1.32 242.8 2237
%0 0.28 126.0 —118.3 0.8 1932 178.3 1.32 256.3 2385
5 0.32 479 319 0.84 104.5 75.5 1.36 158.8 125.7
20 0.32 611 46.9 0.84 116.8 90.5 1.36 175.6 146.1
30| 0.32 ;_0.1 56.9 0.84 15%_} 100.8 1.36 186.7 159.2
a0 0.32 92 66.9 0.84 136.5 113.8 1.36 1984 1729
50 R [03z |84 755 | R0 0w 748.4 1275 | ot 13 [ na 187.7
60 - 0.32 97.7 6.9 - 0.64 160.7 141.5 - 1.36 2231 201.0
70 ‘ 0.32 107.0 96.9 0.84 1730 | 1562 | T 1.36 2349 2143
80| 0.32 1184 109, 0.84 185.5 169.0 1.36 2485 2294
%0 0.32 1314 122.9 0.83 1981 182.8 1.36 —261.0 243.1
Originator: M Date: $729/or Checker:_AAR)  Date: o,
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Max. Waste lm | : lmn “Max. Waste IM '| I' Wiax, Waste [M I
BC.at Instantaneous| Packsge ax, Drift Watl! ntaneous| Packege ax., Drift Wal nstantaneous| Package ax, Drift Walt
Smdntowock | -Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface Tempersture | Case Name | Linear Heat | Surface Temperature
{*C) (KWim) Temp‘::r)mn {*c) {(Wim) Tcmrz,a!un c) (kW/m) Tmp&r;lm {*C)
5 0.36 62.7 353 0.88 1084 | 789 T4 162.8 1295
20 0.36 65.8 50.2 0.88 120.8 93.9 14 179.7 150.0
30 o.% g_.% 60.2 0.88 130.0 704.0 14 190.9 1634
40 0. <) 70.2 0.88 1414 118.3 14 204.0 176.6
%0 R 038 529 B2 | Bn-rY orm 153.0 1318 | PR 14 2157 152.0
60 - 0.36 102.0 90.2 - 0.88 165.2 145.6 - 14 22715 205.9
70 0.36 1114 100.3 0.88 177.6 1595 14 2394 218.6
0 0.36 123.8 113.7 .68 190.2 1734 13 253.2 34.0
90 . 0.36 136.7 1215 0.88 202.9 1872 | T4 265.7 | 2478 |
5 0.4 574 386 0.92 1124 B2.3 1.44 167.8 134.7
20 04 704 53.6 0.92 124.7 o7.2 1.44 183.0 1543
30 04 79.3 63.6 0.92 1349 109.5 144 196.0 1694 |
Yl o e e I Il e L e
d55_040 : : - d55_092 : Akl : d55_144 : : :
60 - 04 1064 93.6 - 0.92 1706 160.7 - | - 144 231.9 X
70 0.4 116.6 104.7 0.92 182.5 164.0 ' 1.44 2448 2241
80 0.4 120.1 118.3 0.92 194.8 777 1.4 257.9 238.5
%0 04| 1422 1322 0.02 207.6 101.7 1.44 270.3 252.2
5 0.44 61.9 42.0 0.06 116.3 85.6
20 0.44 74.9 56.9 0.56 1288 100.6
30 0.44 837 66.9 0.56 139.8 1141
40 o044 92.6 769 0.56 151.3 1217 |
50 R [om 1016 B9 | ro-rdl 0% 1630 1412
60 - 0.44 110.7 96.9 - 0.96 1754 155.3
70 0.4 1218 | 1092 096 | 1880 ~169.3
80 0.44 1344 1228 0.98 200.0 1826 |
%0 0.44 147.8 | 136.7 0.96 29124 106.2
5 0.48 665 | 453 1 1201 89.0
20 , 0.48 70.3 €0.3 1 1332 | 1050
30 v 0.48 €81 70.3 i ~144.5 118.6
| s | SR e
= d55_048 : : : d55_100 2 :
60 - 0.48 115.0 100.4 - 1 179.0 1564
70 0.48 127.0 113.7 i 192.6 173.6
80 048 | 1398 | 12716 | 1 2054 1878
90 {048 152.5 141.3 1 217.1 200.6
Note: * The case name for this boundary condition is /SR_nd/d55_5¢c.
Originator:_/{a1__ Date:_§/29/*2 Checker:__ (M}t Date: 02—
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Table 6-3. Temperature Results for Case 1 (D = 4.5 m; circular; trench; ground support)
L Max. Waste L« | [' Max. Waste lm I F Max, Waste lm |
B.C. at nstantaneous|. Packege ax. Drift Waltt nstantaneous| Package . Drift Wall instantaneous] Package ax, Drift Walt
Smdnto-rock | Case Name | Linesr Heat Surface | Temperatura | Casa Name | Linear Hest Surface | Temperature | Case Name | Linear Heat Surface | Temperature
{*C) {k¥W/m) Temperature {*C) {(xWim) Tempersture *C) (KWim) Tml(a.oé)am (*C)
20 0.01 2 216 052 | ﬁ% 108.1 ‘ 7.04 214.1 200.3
30 0.01 32.1 316 0.52 1285 116.1 704 | 2268 214.0
40 0.01 23 6 | - 052 137.7 1264 104 240.0 2268.2
E) Icasel/ 0.01 52.1 516 lcase?/ 0.52 147.6 1368 | Icasel/ 1.04 253.3 2424
60 d45_001 001 | 620 61.7 d45_052 0.52 150.7 150.0 d45_104 .04 266.2 | 2560
70 0.01 720 .7 [ 052 | 1728 164.0 1.04 279.1 269.7
80 0.01 32.0 81.7 0.52 166.0 177.9 1.04 2022 2834
%0 0.01 92.0 917 0.52 193.0 1016 1,04 —305.7 2975
20 0.04 28.7 | 266 0.56 120.3 132.7 1,08 2215 207.7 |
0 0.04 385 366 056 | 1354 3 1.08 2349 2222 |
40 0.04 48.3 46.6 0.58 1446 1328 1.08 248.0 2362
50 lcaset/ 0.04 58.2 56.6 feasat/ 056 | 1555 1447 leaset/ 1.08 261.0 250.1
60 d45_004 0.04 ~ 68.1 66.6 d45_058 0.56 167.0 1580 | d45_108 1.08 2740 | 2638 |
70 0.04 780 76.6 | 0.56 1808 | 1718 1.08 287.0 2776 |
80 0.04 - 870 56.6 0.56 1840 185.7 7,08 300.3 2915 |
90 0.04 97.8 968 | 0.56 2074 1598 1.08 313.7 .
20 0.08 370 32 0.6 1332 119.3 112 2300 | 2166 ]
30 —0.08 46.7 432 06 142.3 1204 1.12 2421 2295 |-
40 0.08 56.5 532 - 0.6 1515 1394 1.12 2554 243.7 |
50 fcaselt [ 0.08 | 662 | 632 | /Jeasel/ 0.6 1633 152.3 Icaset/ 112 2666 | 2578 |
60 d45_008 0.08 76.0 732 d45_060 0.6 — 1763|1663 | d45_112 142 | - 2817 2T
70 ‘ 0.08 85.8 83.2 0.6 180.9 179.9 1.12 204.9 2055
80 0.08 95.6 932 0.6 202.1 1938 112 308.7 3000 |
90 T 0.08 105.4 1032 . 0.6 2156 207.8 112 321.6 313.5
20 0.12 452 39.8 0.64 140.1 126.0 1.16 2381 2248 |
30 0.12 548 49.8 0.64 1492 136.0 1,16 250.8 2384
40 0.12 644 598 | 0.64 159.9 147.7 1,16 262.8 251.3
50 fcase1/ 0.12 74.0 6.8 [case1/ 0.64 1715 160.5 fease/ 1,16 276.1 2654
60 -d45_012 0.2 | 637 79.8 dd5_084 0.64 1841 174.0 d45_116 1,16 — 2894 27195
70 0.12 934 | 899 | 0.64 197.7 1884 |- 7,16 302.9 2936
80 0.12 103.2 99.9 0.64 2104 201.9 | 1.16 3166 307.9
90 0.12 1135 1104 0.64 2238 215.7 1.6 329.6 3215
20 0.16 532 464 0.68 1470 | 1326 1.2 246.1 2329
30 0.16 62.7 564 0.68 156.0 1427 1.2 256.8 246.6
40 0.16 72.2 66.4 0.68 167.3 1551 1.2 27116 | 2603 |
50 | /caset/ 0.16 81.8 76.5 Icaset/ ~0.68 170.3 1682 | /lcaset/ 1.2 -283.7 273.1
[ 60| d45_016 0.16 914 885 d45_068 0.68 102.7 1825 d45_120 1.2 297.3 2674
70 0.16 101.0 96.5 [ 0.68 205.5 196.1 1.2 N2 302.0
80 0.16 110.7 1065 0.68 219.0 2103 12 3244 3158
Driginatort_//a1__ [Date:_$72{/ex Checker] AAN |Date: _Qla,g[_oq_.
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Document Identifier: CAL-WIS-TH-000013 REV A
l Max, Waste IM I Max, Waste ]M vl l lT"u. Waste Ln l
B.C. at ) : instantaneous| Package ox, Drift Wah! nstantaneous| Package ax, Drift Wal instentaneous| Package ax. Drift Watl
Sm-ntorock | Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface | Temperaturs | Cass Name | Linear Heat Surface | Temperature
C) (kW) | T o) *c) (xWim) | Temperature (¢ (kWim) Temp&)m c
%0 0.16 12.3 1185 0.68 1?7”3— 2235 12 337.5 3295
20 0.2 610 — 530 072 | 1538 139.3 1.24 253.8 240.8
30 0.2 70.4 63.0 072 163.1 1396 | 1.24 267.3 255.2 |
4 0.2 798 731 0.72__| 1754 162.8 1.24 —280.6 269.3 |
50 lcase1/ 0.2 893 831, fease/ 0.72 188.0 1769 __| /fcaset/ 123 2934 262.9
60 d45_020 0.2 96.9 93.1 d45_072 072 __| 2013 190.8 d45_124 1.24 305.5 205.6
70 ‘ 0.2 108.5 103.1 0.72 213.3 203.8 1.24 318.9 309.7
80 0.2 118.1 1134 0.72 2270 | 2183 | 1.24 332.2 323.7
90 0.2 131.0 1268 0.72 ~230.6 2314 | 1.24 355 i
20 0.24 6.6 59.6 0.76 1605 145.9 128 | 2611 2481
30 0.24 77.9 6.6 0.76 1716, 158.3 128 | 2741 2628
40 0.24 87.3 79.7 0.76 183.2 71,1 128 288.2 2071
50 fcasel/ 0.24 "96.8 80.7 lcaset/ 0.76 | 1062 | 1850 Icasel/ 128 —301.5 2911
60 045_024 0.24 ~106.3 9.7 d45_076 0.76 ~208.6 196.3 d45_128 1.28 3136 303.8
70 0.24 115.9 109.8 [ 0.76 | 2224 | 2129 1.98 326.6 317.5
80 0.24_ 1264 120.9 0.76 235.1 226.3 1.28 3401 3315
() 0.24 139.7 134.7 [ 0.76 248.0 239.8 1.28 353.4 3454
20 0.28 761 66.2 0.8 167.2 152.6 132 T269.7 256.0
30 0.28 854 76.3 0.8 176.8 1855 1.32 2821 270.2
40 0.28 94.8 86.3 0.8 1914 1789 | 132 | 2958 264.8
50 Icase/ 0.28 104.2 96.3 Icaset/ 0.8 ~203.8 192.5 leaset/ 1.32 - 309.3 2390
60 d45_028 0.28 113.7 106.4 d45_080 0.8 217.0 206.7 45_132 132 | 3225 3129
70 0.8 123.2 1164 08 . 2304 220.9 1.32 3343 | 3252 |
80 0.28 135.0 1289 0.8 2433 2345 1.32 3479 | 3394
90 0.28 1434 1423 0.8 . 256.6 2485 | 1.32 361.4 3534
20 032 835 728 0.84 1758 1610 136 | 2178 | 2653 |
30 0.32 52.8 82.9 0.84 186.7 1734 1.36 — 289.5 2771
40 . 0.32 102.1 92.0 0.64 199.5 i67.3 1.36 303.3 202.4
50 lcaset/ 0.32 111.5 102.9 lcaset/ 0.64 2124 2012 | Jeasel/ 1.36 317.0 306.9
60 d45_032 0.32 120.9 113.0 d45_084 0.64 235.7 2154 d45_136 1.36 330.5 321.0
70 [ 0.32 1314 1238 0.84 23983 228.7 7.36 3430 3AA
80 0.32 1436 137.0 0.64 251.2 2423 | 136 | 3556 3472
%0 0.32 156.9 1509 0.64 264.9 256.7 .36 | 369.3 361.4
20 0.36 00.8 70.4 0.88 183.1 168.8 1.4 286.5 2742
30 0.36 100.1 895 | 0.88 1948 181.7 14 298.6 2871
40 0.36 108.3 996 | 0.88 2075 195.4 14 310.9 300.1
50 Icase/ 0.36 118.7 100.6 leasel/ 088 | 2200 7| lcasel/ 14 324.7 3147
60 d45_036 0.38 128.1 119.7 d45_088 0.88 2335 | 2234 | d45_140 14 336.3 ~320.0
70 0.38 139.0 131.3 0.88 246,17 2365 | ‘ 14 3518 28|
80 0.36 152.3 145.3 0.86 259, —250.1 14 3635 355.1
90 0.36 1654 159.1 | 0.88 273.2 | 2650 1.4 377.2 369.4
20 fcasel/ 04 98.1 86.1 Tcasel] ~ 0.92 1802 | 1759 Icasel] 144 2939 2818 |
d45_040 d45_092 d45_144
Originator;_4#~1 _ Date:_§/>1/s2 Checker:_jA)  Date: 5{29l02.
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Max. Wate Max, Weste | Wax. Waste
8.C. at Ilmtantmeous Packsge . ku.ormw:nl ' Ilnsmneousl Package lmx. Drift Wall I'mtammoous Packege IMu. nrmwml
Smdntowock | Case Neme | Linesr Heat Surface | Temperature | Case Name | Linear Heat Sweface | Temperature | Case Name | Linear Hest Surface Tempersture
) : (kWim) Tmp&r)am C) (Wim) Tomp(.ccr;m {*c) (kWim) Tmr.é)amo (*C)
30 04 | 1073 96.2 0.92 202.7 189.8 1.44 307.6 296.3
40 04 1165 | 106.2 0.52 215.7 2030 144 3184 307.7
0 04 1258 | 116.2 | [ 0.92 2284 217.3 1,44 3324 322.5 |
60 04 1352 | 126.2 | 0.52 2411 2308 | 1.44 346.2 336.9
70 04 1474 1394 0.92 254.2 244.6 1.44 359.7 351.0
80 04 160.5 153.2 0.52 267.7 258.9 144 371.3 !
90 04 173.8 167.1 0.92 281.5 273.3 144 385.2 3774
20 0.44 105.2 92.8 0.96 1882 184.1
30 0.44 1144 102.8 0.96 2104 197.0
40 : 0.44 123.6 112.8 0.96 2231 211.0
50 lcasel/ 0.44 1329 122.9 fcaset! 0.96 235.9 2248 |
60 d45_044 0.44 . 1435 | 133 d45_096 0.96 2487 | 2384
70 : 0.44 156.0 147.7 0.96 2624 2528
80 044 169.1 1615 0.96 276.0 - 267.2
90 0.44 182.1 1751 0.98 289.7 2815
20 0.48 112.3 90.4 - 1 206.3 162.3
30 0.48 1214 109.4 1 219.0 206.2 |
20 0.48 — 130.7 1195 1 231.7 2108 |
50 lcasel! 0.48 140.0 129.5 fcaset/ 1 2445 2335
o0 d45_048 0.48 151.3 1418 | d45_100 i 2582 247.9
70 048 164.1 155.5 J 2714 2016
80 0.48 1774 160.2 1 2084.1 275.3
] 0.48 190.7 183.5 1 207.7 2895

Originator:_/4/~ _ Date:_§/29(/»> Checker:_ Mt} _ Date: - 5{29]02-
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Table 6-4. Temperature Results for Case 2 (D = 5.5 m; circular; trench; ground support)

l Max. Waste IM “I l'" Max. Waste L‘ I Max. Waste IM I
B.C.at instantaneous| Package ax, Drift W, tanteneous| Package ax, Drift Wall Instantaneous| Package ax. Drift Wall
Smdntorock | Case Nama | Linear Heat Surface | Temperatura | Case Name | Linear Heat Surface | Temperature | Case Name | Linsar Hest Surface | Temperature

¢y (xW/im) remp(_ecr,mm *c) (Wim) Tom‘p:cr;!m °c) (xW/im) Tomp('ocr)a!un )

20 0.01 219 . 20.8 : 0.52 105.6 64.1 1.04 181.6 1.7

30 0.01 319 30.8 052 1145 74.1 1.04 193.0 1249

40 0.01 41.8 30.8 0.52 1236 842 | 1.04 205.4 1368

50 lcase2/ 0.01 51.8 50.8 fcase2/ 0.52 132.7 94.2 lcase2/ 1.04 218.2 1524

60 d55_001 0.01 61.7 60.8 d55_052 0.52 1431 1058__| d55_104 1.04 2306 | 1658 |

70 0.01 1.7 70.8 0.52 1553 1192 1.04 2434 1793

80 0.01 81.7 80.8 0.52 166.2 1328 1.04 256.9 1945

90 0.01 017 90.8 052 | 1812 1468 1.04 270.3 2084 |

20 0.04 275 234 0.56. 1115 675 1.08 187.4 1154

30 0.04 373 334 0.56 1204 775 . 1.08 1994° 128.0

40 0.04 472 434 056 | 1295 87.6 1.08 2118 1428

50 Icase2/ 0.04 57.0 534 lcase2! [ 056 | 1386 976 fcase?/ 1.08 | 2244 1565

60 d55_.004 [ 0.04 66.9 634 | d55.058 0.56 1493 —109.6 d55_108 1.08 236.8_ 1700 |

170 0.04 76.8 734 0.56 162.0 1234 1.08_ 250.0 43|

- 80 0.04 86.7 834 0.56 175.0 1375 | 1.08 263.0 169.2

[ 0.04 96.6 934 [ 056 | 1684 1517 08| 2770 2134

20 0.08 34.8 26.7 0.6 117.3 709 1.12 193.1 119.1

30 0.08 | 445 36.8 0.6 126.3 81.0 142 205.3 1329

40 0.08 54.2 36.8 0.6 1353 61.0 , 1.12 218.0 146.8

50 Icase2/ 0.08 63.9 568 | /case 0.6 1444 101.0__| /case2/ 1.12 230.4 160.5

60 d55_008 0.08 73.7 66.8 d55_060 0.6 1565 1148 d55_112 1.12 243.6 175.2

70 0.08 83.5 76.8 0.6 1693 128.7 ‘ 1.42 257.5 190.2

80 0.08 933 86.8 0.6 182.3 142.6 112 270.3 203.8

0 0.08 103.1 96.8 0.6 1053 1563 | 112 | 2836 217.7

20 0.12 418 30.1 0.64 1231 743 1.16 200.7 125.7

30 0.12 514 40.1 0.64 132.1 844 1.16 2129 1305

40 0.12 61.0 50,1 0.64 1411 644 . 1.16 225.5 1533

50 lcase2/ 0.12 70.6 60.2 fcase2/ 0.64 1514 106.3 fcase2/ .16 2381 167.0

60 d55_012 0.12 £0.3 70.2 d55_064 0.64 162.0 118.7 d55_116 1.16 251.4 1814

70 0.12 90.0 80.2 ' 0.64 176.0 133 1.18 264.0 194.7

80 0.12 09.7 §0.2 0.64 1889 148.9 1.16 276.8 2084

90 0.12 109.6 ~100.3 0.64 202.1 1609 1.16 290.1 222

20 0.16 48,7 335 0.68 128.0 778 1.2 206.7 129.7

30 0.16 58.2 435 0.68 137.8 87.8 1.2 219.3 1437

40 0.16 67.7 535 0.68 146.9 97.8 12 232.0 157.7

50 Icase2/ 0.16 772 63.6 lcase2/ 0.68 1576 110.0 fcase2/ 1.2 245.2 171.8

60 ds55_016 0.16 86.0 73.6 | 455,068 [ 0.68 170.3 124.3 d55_120 1.2 2578 185.5

70 0.16 6.5 83.6 0.60 ~182.6 137.5 1.2 2705 1892

80 0.16 106.1 936 068 | 1956 1513 12 2634 2129
Driginatort_/4/~ __ [Date: §/>9/s2 Checker] AME |[Date: 5119’0’2—
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l' Wax. Waste IM : J llm Max, Waste %M aﬂ' ‘ | Max. Waste l
B.C.at nstantaneous| Package ax, Drift Wal tanteneous| Packege ax, Drift Wi Instantaneous| Package mx. Drift Well
Smdntorock | Case Name | Linear Heat Surface | Temperature | Case Nama | Linear Heat Surface | Temperature | Case Name | Linesr Hest Surface | Temperature
{*C) {xWim) Tﬂnl(:.ecf,a'm () {x¥W/m) TO%M C) {(kWim) Temj.pecr;tmm - {*C)
90 0.18 116.8 1048 068 | 2089 165.5 12 296.7 2268
20 0.2 55.5 36.0 0.72 1947 812 1.24” 213.1 1338
30 0.2 648 46.9 0.72 1438 912 124 225.7 1479
10 02— 742 56.9 - 0.72 1528 | 1013 . 124 2386 162.1
50 Icase2/ 0.2 83.7 67.0 lcase2l [ 072__ | 1646 1154 lcase2/ 124 2514 176.1
60 d55_020 02 93.3. 77.0 d55_072 0.72 176.8 1284 d55_124 124 2641 189.9
70 02 102.8 87.0 072 | _100.1 142.9 124 2769 203.7__|
80 0.2 1124 97.0 0.72 2025 156.2 124 290.2 2176
%0 0.2 12432 1004 0.72 2155 169.9 124 303.2 2314
20 024 62.1 403 0.76__| 1404 84.6 1.28 2190 137.7 |
30 0.24 714 50.3 0.76 1493 94.6 1.28 231.9 152.0
40 0.24 80.7 60.3 0.76 150.6 106.8 1.28 2448 166.2
50 lcase2/ 0.24 90.1 704 lcase2/ [ 0.76 | 1714 1105 lcase2] 1.28 257.6 180.3
60 d55_024 0.24 99.8 804 d55.076 [ 0.76 | 1834 133.0 d55_128 1.28 2704 1042 |
70 0.24 109.1 04| 0.76 196.6 147.2 ' 128 2834 208.1
80 0.24 1187 100.4 0.76 209.8 161.5 128 296.9 222.3
%0 0.24 1315 1141 0.76 2221|1744 1.28 300.8 236.0
20 0.28 68.6 437 0.8 146.0 —88.0 132 226.7 1445
30 0.28 77.8 3 0.8 154.9 98.1 1.32 2379 | 1562 |
40 0.28 871 637 0.8 165.7 110.6 132 | 2508 | 1703 |
50 Icase2/ 0.28 96.4 73.7 lcase2/ 0.8 177.3 — 1234 fease2/ | 132 | 263.7 184.4
60 d55_028 0.28 105.9 838 d55_080 0.8 180.7 1384 d55_132 1.32 276.7 | 1985
70 0.28 1153 938 0.8 203.0 1514 1.32 269.9 2126
80 0.28 1256 104.9 0.8 2164 166.0 _1.32 3034 226.8
90 0.28 136.8 118.7 0.8 2287 1789 132 316.3 240.5
20 0.32 750 a7 0.64 151.7 915 1.36 233.1 148.8
30 0.32 841 574 0.64 160.6 101.5 1.36 245.7 163.0
40 0.32 93.3 67.1 0.84 171.6 1143 1.36 257.2 175.2__
50 lcase2/ 0.32 1026 A fease2/ 0.64 164.8 1293 lcase2/ 1.36- 269.9 188.7
60 d55_032 0.32 1120 87.2 d55_084 0.84 1974 142.7__| d55_136 1.36_ 2830 202.8
70 0.32__ 1215 972 | 0.84 209.8 1563 | 1.36 206.7. 217.3
80 0.32 132.8 100.5 0064 | 2230 | 1705 | 1.36 309.8 2313
0 0.32 146.0 1234 | _084 2357 | 1640 136 3228 2451
20 0.38 81.2 50.5 0.88 157.3 94.9 14 2394 153.1
30 0.36 90.3 60.5 0.88 167.5 107. 14 252.1 167.3
40 _ 0.36 99.5 705 0.88 179.0 1202 14 264.9 1815
50 Icase2/ 036 | 1088 80.5 lcase2/ 0.86 1913 133.6 lcase2/ 14 276.8 194.1
60 d55_036 036 | 1181 %0.8 d55_088 [ 0.88 2036 1468 dS5_140 14 280.8 2074
70 036 | 1215 100.6 0.88 217.3 161.0 14 303.1 2217
80 036 | 140.0 142 0.88 2297 X 14 316.2 2357
90 0.36 1531 1280 0.88 2430 1894 14 329.3 249.7
20 Tcase2] 04 874 539 Icase2] 0.92 1628 | 98.3 “lcase?] 144 2456 1572
d55_040 d55_092 ‘ d55_144

Originator;_/f*__ Date: S']??/-z_
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Max, Waste lM "f ! WMax, Waste ) I l mi_sh Lﬂ —-l

B.C. at Instantansous] Package ax. Drift Wa instantaneous| Package . Drift Wall instantaneous| Package ax, Drift Wall
Smento-rock | Casa Name | Linear Heat Surfaca | Temperature | Case Name | Linear Heat Surface hcmm Case Name | Linear Hest Surface | Temperature

(*C) (Wim) | Temperature *C) {(kWim) | Temperature c) . (xWim) | Yemperature (*C)

(0) _ (*c) c)

30 0.4 96.5 63.9 0.52 173.7 1174 1.44 258.8 171.8

40 0.4 105.6 73.0 0.92 1854 | 1243 | 144 272.0 188.

) 0.4 1149 84.0 0.2 197.6 1376 | 1.43 284.9 2004

60 03 1242 94.0 — 0902|2108 | 1525 | 144 2964 | . 2123 |

70 04 134.4 105.2 0.92 2238 166.2 | 1.44 300.4 2264 |

80 04 147.3 1191 0.92 2364 1795 | 144 322.6

90 0.4 160.3 132.9 0.92 249.8 1942 . 1.44 335.8 2543 ]

20 0.44 93.5 57.3 0.96 1684 101.7

30 0.44 102.6 67.. 0.96 179.6 114.8

40 0.44 1117 77.3 0.96 191.5 128.2

50 fcase2/ 0.44 120.9 874 Icase2/ 0.96 2048 1435

60 d55_044 0.44 130.1 97.4 d55_096 0.96 2179 157.4

70 0.44 1414 110.0 0.98 290.2 1706 |

80 0.44 1841 1234 0.06 242.0 183.9

90 0.44 167.3 137.4 —0.86 256.6 198.9

20 0.48 59.6 60.7 1 1753 107.7

30 0.48 108.6 70.7 1 186.6 120.8

40 0.48 17.7 80.7 L 1 199.0 y

50 fcase2/ 0.48 126.8 90.8 Icase2/ 1. 2115 148.0

60 d55_048 0.48 1364 100.8 d55_100 i 2243 164.7

70 0.48 148.1 114.1 : 1 236.6 174.9

80 0.48 161.5 128.5 i 249.3 188.5

] 0.45 1742 141.9 ] 2634 203.6

Originator;_/#__ Date; $729/s2
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Table 6-5. Temperature Results for Case 3 (D = 6.0 m; circular)

l Max. Waste Lﬂ l Max. Waste IM I I I Wax. Waste lM
B.C.at Instantaneous; Package ax, Drift Welt] - Package ax, Drift Watt Instantaneous| Package ax. Drift Walt
Smdntosrock | Case Name | Linear Heat Surface Temperature | Case Name | Linear Heat Surface Temperature | Case Nama | Linear Heat Surface Temperature
{*C) : {(KW/m) Temp(.eé,am {*c) (xW/m) Temperature *C) {kWim) Tm‘p.ecr)mn {*C)
20 0.01 21.9 20.8 0.52 97.0 61.6 7.04 154.6 104.2
30 0.01 31.8 308 0.52 104.9 71.6 104 164.2 117.5
a0 0.01 1.7 0.8 0.52 1128 81.6 1.04 174.3 131.0
50 [case3/ 0.01 51.6 50.8 fcase3/ 0.52 121.0 0.7 fease3d/ 1.04 184.6 144.5
60 d60_001 0.01 61.6 60.8 d60_052 0.52 1205 102.1 d60_104 1.04 1957 1686 _
70 0.01 71.5 70.8 0.52 140.7 1155 1.04 207.2 727 |
80 0.01 81.5 80.8 052 | 1524 1292 1.04 219.0 186.9
B0 0.01 01.4 0.8 0.52 164.6 432 1.04 220.8 109.7
20 0.04 27.3 23.2 0.56 101.0 64.8 1.08 159.2. 108.5
30 0.04. ar.0 33.2 056 109.6 74.8 1,08 168.9 121.8
40 : 0.04 46.7 432 0.56 117.5 84.9 : 1.08 179.3 135.8
50 leased! | 0.04 56.5 53.2 lcase3/ 0.56 1258 04.9 . Icase3/ 708 190.1 149.8
60 d60_004 0.04 66.2 63.2 d60_056 0.56 1345 106.3 d60_108 108 200.3 162.7
70 v 0.04 76.0 73.2 0.56 146.9 198 | 108 2118 T76.9
80" 0.04 85.8 83.2 0.56 157.9 1338 | 1.08 223.7 191.2
00 0.04 5.5 93.2 | 056 | 1600 147.7 108 234.6 204.2
20 0.08 343 264 0.6 106.6 68.0 112 163.9 112.8
30 0.08 43.7 36.4 0.6 114.3 76.1 112 173.8 126.5
40 0.08 53,2 6.4 0.6 122.2 88.1 142 —163.6 1306 |
50 Icased/ 0.08 62.7 564 fcase3/ 0.6 1302 98.1 lcased/ 112 1045 153.8
60 d60_008 0.08 722 | 664 d60_060 0.6 140.3 110.6 d60_112 112 2058 | 168.0 |
70 0.08 81.8 76.4 0.6 i51.6 124.4 132 2163 180.9
80 0.08 915 864 0.6 163.2 1381 112 2283 195.4
90 0.08 101.1 96.4 0.6 175.1 151.0 1,42 239.7 209.0
20 0.12 41.0 206 0.64 13| 713 116 168.6 117.2
30 0.12 50.2 306 0.64 118.0 7. 136 | 1784 130.7 |
40 0.12 50.4 49.6 0.64 126.7 91.3 1.16 189.0 144.9
50 Icase3/ 0.12 68.7 59.6 lcase3/ 0.64 134.8 1016 | /cased/ 1.16 198.9 157.7
60 .d460_012 0.12 78.1 — 696 d60_064 0.64 145.6 115.0 d60_116 1.16 2104 i72.1
70 0.12 87.5 79.6 0.64 156.8 1287 1.16 2212 1855
5 GAS > — 87~ B0~ —0:64 1664 2 18 3 ;
80 0.12 106.5 99.6 0.64" 180.2 156.1 1.16 245.0 214.0
20 0.16 47.4 328 0.68 1150 74.5 1.2 173.3 1216
30 0.16 564 428 0.68 1234 845 1.2 183.0 1349
40 0.16 654 52.8 0.68 131.2 94.5 1.2 1934 148.8
50 Jcased/ 0.16 74.5 62.8 Icase3/ 0.68 140.0 105.8 foase3/ 1.2 2042 | 1628 |
(0 d60_016 0.16 ) 728 | d60_068 0.68 150.9 119.4 d8o0_120 1.2 214.8 176.2_ |
70 0.16 93.0 82.0 0.68 162.0 133.0 1.2 226.6 190.7
80 0.16 1024 92.3 0.68 173.9 147.1 1.2 237.4 203.9
Driginatory_/#~1 _ |Date: /21/e2 Checker] aivy [Date: 5 lg)loo.
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Max. Waste IM aﬂl l Max. Waste lMax 'l Ihm Max, Waste ‘M I
B.C.at instantaneous] Package [Max, Drift W Instanteneous| Package . Drift Wat ntaneous| Package Max, Drift Wall
Smdntocock | Case Name | Linear Heat Surface | Temperature | Case Name | Linesr Heat Surface | Temperature | Case Name | Linear Heat Surface Temperature
*c) {(*W/m) 'I'cm%og)am {*C) (xW/m) Tcml(n.cr)aum (] (kW/m) Temr.oc)ramre {*C)
% 0.16 1126 103.7 0.68_ 1855 160.6 12 249.8 2185
20 0.2 53.6 36.0 0.72 1204 717 1.24 177.6 125.5
30 0.2 624 38.0 0.72 127.0 8.7 | 1.24 187.9 139.7
40 0.2 71.3 56.0 [ 0.72 135.0 o7.7 | 1.24 197.6 152.7 |
50 fcased/ 0.2 80.2 66.0 lcased [ 0.72 145.2 1104 Jease3/ 1.24 208.8 167.2 |
50 d60_020 0.2 £9.3 76.0 460_072 0.72 156.1 1238 d60_124 124 219.2 180.2 |
70 0.2 96.4 86.0 ) 167.3 1374 1.24 231.1 195.0
80 0.2 107.6 96.0 T 0.72 178.8 1512 1.24 242.0 208.1
) 0.2 118.7 108.9 | 0.72 190.9 1654 124 254. X
20 0.24 50.8 39.2 0.76__ 1248 60.9- 1.28 1824 130.3
k) 0.24 66.2 492 0.76 1323 90.9 1.28 1922 1437
40 0.24 76.9 502 | . 0.76 140.0 101.4 o 1.28 203.0 158.0
50 Icase3/ 0.24 85.7 60.2 | /cased/ 0.76 150.4 ~1145 lcased/ 1.28 213.2 171.2
60 d60_024 0.24 04.7 79.2 | d60_076 0.76 1611 127.0 | d60_128 1.28 224.1 1549 |
70 0.24 103.7 80.2 | 0.76 172.5 1419 1.28 235.6 199.2
80 0.24 112.7 9.2 | 0.76 183.8 1554 | 1.28 246.5 212.3
90 0.24 124.7 1124 0.76 196.0 169.8 | 128 259.1 227.3 |
20 0.28 65.4 424 0.8 1254 8.1 132 _ 186.7_ 134.3
30 0.28 73.0 524 0.8 136.6 04.9 132 166.3 147.5
40 0.28 82.4 624 0.8 145.0 105.3 1.92 207.4 162.2 |
50 Icased/ 0.28 91.1 72.4 Icase3/ 0.8 155.5 116.9 Icase3/ 1.32 2175 175.2 |
60 d60_028 0.28 99.9 824 ¢60_080 08 166.3 1325 | d60_132 132 2293 160.1
70 0.28 108.8 92.4 0.8 177.3 145.9 1.32 240.1 2034
80 0.26 1184 103.1 0.8 189.3 160.4 1.32 251.0 2165 |
] 0.28 130.7 116.8 0.8 201.0 1747 1.32 269.7 23186 |
20 0.32 710 .| 456 084 1334 87.3 1.38 1614 138.9
30 0.32 79.3 556 0.34 140.8 97.3 1.36 —201.7 153.0
20 0.32 87.8 65.6 0.84 150.0 109.5 : 1.36 211.6 166.1
50 fcase3! 0.32 06.4 75.6 Icased/ 0.64 160.6 1233 Icase3/ 1.36 222.1 _ 170.7
60 d60_032 0.32 105.0 85.6 d60_084 0.84 1714 136.6 d60_136 1.36 233.7 194.3
70 0.32 113.8 956 0.84 182.8 150.9 | 7.36 2445 207.5
80 0.32 1242 107.4 0.84 194.3 4.7 | 1.36 255.8 2212
90 0.32 1365 121.2 0.84 205.9 178.4 1.36 268.2 236.0
20 0.36__ 765 48.8 0.88 137.7 90.5 1.4 195.6 142.9
30 0.36 84.7 560.8 | 0.88 145.4 100.6 14 205.9 157.0 .
40 0.36 93.0 60.8 0.68 1549 1138 1.4 215.8 ~370.0 |
50 Icased/ 0.36 101.5 788 | Icased/ 0.88 1654 1274 Icase3/ 14 227.4 165.0
60 d60_036 0.36 110.1 88.8 | d60_088 0.58 1765 1414 d60_140 - 14 — 2381 1984
70 ™0.36 118.8 98.8 0.68 187.6 1554 | - 1.4 248.9 211.7
80 0.38 130.0 111.8 0.88 169.1 1688 | 1.4 261.3 ~ 2266 |
%0 0.36 142.3 1258 0.88 2108 | 1820 | 14 2712.8 240.3
20 Jcaged] 04 81.8 520 Tcased/ 0.92 1418 638 Teased] 144 2004 147.8
" d60_040 d60_092 d60_144

Oﬁginator: A1 Date: S/>9/s2
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ll Max. Waste Lﬂ I 'l Max. Waste L' | l Mox. Waste Lﬂn I
B.C. at nstantaneous] Packsge ax, Drift Watt nstantaneous| Package o, Drift Wat instantaneous| Package . Dritt Wall
S5mdntosock | Case Name | Linear Heat Swurface | Tempersture | Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface | Temperature
(*c) {(kWim) Temperature ) - {«W/m) Temperature ) (x¥W/m) Temperature (*C)
' £C) _ c) *C) .
30 _ 0.4 89.9 62.0 0.62 149.8 104.7 143 210.0 160.8 |
40 0.4 98.1 72.0 0.02 1599 118.2 144 2212 1756 |
50 0.4 106.5 82.0 0.92 170.3 1317 | 1.44 231.8 189.2 |
60 ‘ 0.4 1150 92.0 0.92 1811 145.3 144 242.5 202.5 |
70 04 1240 102.6 0.92 192.3 159.1 | 143 253.3 2158
80| 0.4 135.8 116.2 0.92 203.8 173.0 144 265.9 231.1
90 0.4 148.0 130.0 0.92 215.8 186.0 1.44 277.3 244.6
20 0.44 87.0 55.2 0.66 145.9 097.0
30 0.44 5.0 65.2 0.95 154.7 109.0
40 ‘ , 0.44 103.9 752 0.96 164.9 122.7
50 lcase3/ 0.44 1114 852 fcase3/ 0.96 1754|1364
60 d60_044 0.43 119.8 95.2 d60_098 0.96 186.2 150.0
70 0.44 120.7 106.9 0.66 197.3 163.6 |
80 0.44 1415 1206 | 0.56 2085 _ 1772 '
90 0.44 1536 1544 0.96 220.3 1912
20 0.48 92.1 58.4 1 150.0 100.2
30 048 | 1000 68.4 1T 1505 ] 1133 |
40 ‘ 0.48 108.0 784 . T 169.7 1270 |
50 lcase3/ 0.48 116.2 88.4 fcase3/ i 180.2 140.7
60 d60_048 [~ 048 1248 8.5 | d60_100 1 191.2 1548 |
70 0.48 135.2 912 | i . 168.6 |
80 0.40 146.9 1249 | 9 213.8 1824
) 0.48 159.0 138.7 7 2251 | 1054

Originator: /" Date: 5729/ Checker:_ AAM\ Date: oy T
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Table 6-6. Temperature Results for Case 4 (D = 6.0 m; circular; trench)

I . | Max. Waste IM ' I ‘ Max. Waste | | Max, Waste IM I
B.C. at Instantanecus| Package ax. Drift Watt Instantanecus| Package axt, Drift Wail instantaneous| Package ax. Drift Wal
Smdntorock | Case Name | Linear Heat Swiace | Temperstura | Case Nams | Linear Heat Surface | Yemperature | Case Name | LinearHeat Surface Temperature
{*C) (kW/m) - | Temperature {°C) (W/m) | Temperature {*C} : (Wim) | Temperature {*C)
{*c) : o) (*c)
20 0.01 21.6 20.7 0.52 88,9 58.2_ 1.04 1415 07.1
30 0.01 31.6 30.7 0.52 67.0 ~68.3 .04 511 100.8 |
40 ' 0.01 415 40.7 052_ 105.2 764 104 161.7 1235
50 Icased/ 0.01 514 50.7 Icased/ 0.52 113.6 884 fcased/ 1.04 173.2 138.0
6t d60_001 0.01 61.4 60.7 ds0_052 0.52 1222 98.5 d50_104 1,04 184.6 152.0.
70 0.01 71.3 70.7 0.52 13335 1.7 1.04 196.1 165.9
80 0.01 81.3 80.7 052 | 1456 125.8 104 207.2 179.1
50 0.1 91.3 90.7 0.52 157.8 139.4 1.04 210.1 193.0
20 0.04 264 29 0.56 93.3 612 1.08 1454 100.2
30 —0.04 361 329 056 | 1014 71.3 1.08 155.6 1139
40 ‘ 0.04 45.9 42.9 0.56 1096 | - 814 1.08 166.5 279 |
50 lcased/ —0.04 55.7 52.9 Icased/ 0.56 1179 914 feased] 1.08_ 1773 1416
60 460_004 [ 0.04 65.5 629 | d60_058 0.56 1268 102.0 d60_108 1.08 1888 | 155.8
70 ~0.04 75.3 729 | - 056 | 1385 115.7 : 108 | 2005 | 160.9 |
80 0.04 8s5.1 830 0.56 150.6 129.8 1.08 212.3 184.0
50 v 0.04 95.0 B30 [ 056 | 1630 143.7 108 2235 196.0
20 , 0.08 326 258 ’ 0.6 97.7 64.2 142 1497 1041
30 0.08 421 35.8 0.8 105.7 74.3 1.2 160.0 117.9
40 ‘ _0.08 516 459 — 06 113.8 843 KPR 170.6 1316 |
50 Icased/ 0.08 612 55.9 Icase4/ 0.6 1221 4.4 feased/ 192 | 181.7 1455
60 d60_008 0.08 70.8 65.0 d60_080 0.6 131.8 106.0 ds0_112 112 1930 | 1505 |
70 0.08 80.5 759 0.6 143.5 119.8 ‘ 132 204.7 _173.8
80 0.08 90.2 85.9 ‘ 0.6 155.7 134.0 112 —216.7 188.1
90 ‘ 0.08 95.9 859 0.6 167.9 147.9 1.12 2278 201.0
20 0.12 38.5 26.7 0.64 102.0 67.2 1.16 1541 1082 |
30 ' 0.12 47.8 38.8 0.64 109.9 77.2 116 164.3 121.8
20 ‘ 0.12 57.1 488 0.64 1180 | 813 ‘ ‘ 1.16 1754 136.1
50 Icasad/ 0.12 66.5 58.8 Icased/ 0.64 1262 | 074 | /Icased/ 1.6 186.7 1505
60 d60_012 0.12 76.0 68.8 d60_064 0.64 136.8 110.1 d60_116 1.16 197.7 163.9
70 0.12 855 7890 0.64 148.6 1241 : 1.16 200.2 177.9
80 0.12 95.1 868.9 0.64 160.5 137.9 1.16 221.2 192.2
90 ‘ 0.12 104.7 98.9 0.64 172.7 151.9 1.16 2324 205.3
20 0.10 442 317 0.68 106.2 70.1 1.2 158.5 112.3
30 0.16 533 .7 0.68 1131 80.2. 1.2 160.0 126.3
40 0.16 62.5 51.7 0.68 122.1 90.3 1.2 1794 139.7
50 lcased/ 0.16 71.7 61.7 lased/ [ 068 1304 100.5 lcased! 1.2 190.8 154.2
60 d60_016 0.16 810 718 d60_068 068 141.7 _114.2__| - d60_120 12 2025 168.6
70 ’ 0.16 904 81.8 0.68 1835 | 1284 1.2 2134 181.7
80 : 0.16 099 918 0.68 1654 1421 12 2257 196.4
Driginatort 1 |Date; S723/°+ Checker] AAYY |Date: _ﬂ#l_p?_
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ax. | Max, Waste IM '| L : Max. Waste I
8.C. at Instantaneous Padtm ax. Drift Wall instantaneous| Package ax. Drift Wal nstantaneous| Packape ax. Drift Watl
Smdinto-rock | Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface | Temperature
{*C) (kWim) | Temperature c) (kWim) | Temperature ) (kW/m) | Temperature c)
(*c) ¢ . _ {°C)
80 0.16 110.0 102.5 0.68_ 1774 155.8 1.2 237.2 2000
20 02 49.7 346 0.72 110.3 73.1 , 1.24 163.0 1166
30 0.2 58.6 448 [ 072 1182 832 124 1733 130.3 |
40 02 67.7 547 0.72 126.1 B33 | 1.24 184.5 1449
50 Icased/ 02_ 76.8 64.7 lcased/ 0.72 135.3 104.5 lcased/ 1.24 194.9 1579
60 d60_020 0.2 86.0 TA.T d60_072 0.72 146.7 1184 460_124 1.24 206.7 - 1725
70 0.2 95.3 84.8 0.72 1584 132.3 1.24 218.0 186.1
80 02 104.6 94.8 0.72 1704 146.4 1.24 230.0 2004
% 0.2 | 1156 1066 | [ 0.72 1822 160.0 1.24 2421 2146 |
20 0.24 55.0 37.5 0.76 | 1144 | 764 1.28 167.2 1205
30 024 638 476 0.76 1223 862 128 177.7 1345
40 ‘ 0.24 72.7 57.6 076 1302 963 | 1.28 186.6 148.6
50 | /lcased/ 024 81.7 67.7 | fcased/ | 0.76 1401 | 108.6 | /cased/ 1.28 200.1 163.1
60 d60_024 024 ~90.8 7.1 460076 | 0.786 _ 1515 1225 d60_128 1.28 2108 176.3
70 0.24 100.0 87.7 - 0.76 163.1 7363 | 1.28 222.9 190.9
80 0.24 1092 07.8 " [0.78 175.0 150.4 —_1.28 2 204.3
%0 0.24 1212 - 1107 - |[_0.78 187.2 1644 1.28 246.6 218.9
20 0.28 60.2 404 | 0.8 1185 79.1 . 1.32 1714 1245
30 0.28 . 68.9 505 | 08 1262 892 1.32 1621 | 138.7
40 ‘ 028 A 506 | 08 1343 — 993 132 | 1926 | 150.2 |
50 lcased/ 028 86.6 706 lcased/ 08 144.9 2.7 | [lcased! 1.32 2044 187.9
60 d60_028 ~0.28 955 80.7 d60_080 0.8 156.1 1264 d60_132 1.32 215.4 180.3
70 028 704.6 90.7 . 0.8 168.1 140.8 1.32 2274 194.9
80 0.28 114.0 1010 0.8 170.7 1543 ~ 1.32 2384
%0 0.28 126.7 1148 0.8 1021 168.8 | ; 1.32 11 223.2
20 0.32 65.3 434 o 0.84 124 82.1 1.35 176.0 129.1
30 0.32 73.8 535 0.54 130.1 022 | ‘ 1.36 1864 1429
—_ 40 0.32 825 — 635 0.64 1386 103.0 - 1.36 197.6 1573
50 . Icased/ 0.32 91.3 73.6 kased/ 0.04 —140.6 116.8 feased! 1.36 208.3 170.8
— 60 d60_032 0.32 100.2 83.6 | ¢80 084 0.64 161.2 131.0 d60_136 1.36 219.7 1847 |
70 0.32 100.2 93.7 064 | 1725 1445 1136 2313 168.9
80 0.32 1194 105.0 084 | 1845 158.7__| 1,36 2425 212.2
%0 032 1321 1169 0.64 196.8 172.9 1,36 255.6 227.5
~20 0.36 702 46.3 0.88 126.3 B85.1 14 179.8 132.6
30 0.36 78.7 56.4 0.68 134.0 952 1.4 190.3 1464
40 0.36 87.2 66.5 0.60 143.3 107.0 14 201.9 1614
50 fcased/ 0.36 959 76.5 lcased/ 0.68 154.3 120.8 Icased/ 14 2123 1745
I~ 60 | d60_036 0.36 104.7 866 d60_088 0.88 165.6 134.7 d60_140 14 224.5 1896
70| 0.36 1136 968.6 [ 0.88 §715 149.0 14 235.7 203.0
80 0.36 1248 1091 0.88 | 1893 163.0 14 246.7 216.1
20 0.36 137.4 1230 088 | 2014 177.0 1.4 260.0 231.7
20 | lcased] 04 751 493 Jeasad] 092 | 1302 K] Jcased] 143 184.6 1374

d60_040 d80_092 : d60_144

Originator: /a1 _ Date: 5/24/e2 Checkcr. M) Date:_5ha|o2-
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) | Wax. Waste h | l' Max. Waste Lanx. :ﬂ‘ I!m I Max, Waste |M ]
B.C. at Instantaneous| Package ax. Drift Walt natantaneous| Package Drift W tantaneous| Package ax, Drift Watl
Smdntorock | Case Name | Linear Hest Surface Temperature | Cass Name | Linear Heat Surface Temperatiws | Case Name | Linear Heat Surface | Temperature
{*c) (KWim) Temperature {*C) {(XW/m) Tempevrature {*c) (xW/m) Temperature {*C)
{*c) (c) o *c)
30 0.4 83.4 594 0,92 137.9 98.2 144 195.5 151.9
40 04 91.9 895 [ 0.02 148.0 1112 144 205.9 165.2
50 04 100.5 79.5 0.02 158.0 1250 144 216.7 178.7__|
() 04 109.2 —89.6 052 170.7 139.5 144 2286 1935
70 - 04 1181 896 0.92 1821 1532 | 144 240.0 ~207.1
80 0.4 130.1 1932 | 0.02 1930 1671 144 2511 2204
90 04 1426 1273 __| 0.92 205.9 181.0 744 264.2 2358
20 0.44 70.8 52.3 0.98 134.0 (1K)
30 0.44 88.0 624 0.96 142.0 1015
40 0.44 064 724 0.96 152.8 1153
[ 50 | /cased/ 0.44 1049|825 fcased/ 0.86 163.8 1294 |
60 d60_044 0.44 1136 925 d60_096 0.96 175.1 1432 |
70 0.44 1231 103.5 0.98 186.5 1574
80 044 135.3 173 0.06 1084 1714
90 049 1478 131.3 0.96 210.3 1850 |
20 0.48 844 552 , 1 137.8 B4.1
30 0.40 025 55.3 1 1465 105.6
40 0.48 100.9 754 i 1571 110.3
50 . lcases/ 0.48 109.3 85.5 lcased/ ] 168.0 133.0
80 d60_048 0.48 117.9 955 ds0_100 1 170.4 147.0
70 0.48 1283 107.5 1 7910 161.0
80 : 0.48 140.5 121.5 1 202.7 175.0
20 0.48 152.0 135.3 1 214.7 189.0

Originator: 1 Date: 5721/ Checker:__AA\\ _ Date: 2
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Table 6-7. Temperature Results for Case 5 (D = 5.0 m; maitbox)
Max, Waste IM ] | WMax. Waste IM alll I WMax. Waste lMax. l
B.C. at Instantaneous| Package ax, Drift Wall Instantaneous| Package ax. Drift W Instantaneous| Package Drift Watt
Smdnto-rock | Case Name | Linear Heat Surface | Temperatura | Case Name | Linear Heat Surface | Temperature | Case Name | LinoarHeat Surface | Temperature
{*C) ] (kWim) Temp(.oé)am *¢) (xWim) Tem?cr’mm *c) {(KWim) Temp‘.ecr;m ).
20 0.01 21.6 20.7 0.52 87.8 $8.0 1.04 142.4 97.3
30 0.01 315 30.7 0.52 96.0 68.0 1.04 152.6 | 110.7
a0 0.01 41.5 40.7 0.52 1044 784 | 1.04 163.4 124.4
50 leaseS! 0.01 514 50.7 lcases/ 0.52 113.2 £8.3 Icase5/ 1.04 1741 137.9
60 d50_001 0.0 61.4 60.7 d50_052 0.52 122.6 98.6 d50_104 7.04 186.0 152.4
70 - 0.01 79.3 —70.7 0.52 1343 1121 1.04 1978 166.7
80 0.01 81.3 80.7 0.52 146.5 1260 1.04 2095 1804
90 0.01 912 80.7 0.52 158.7 1398 104 221.1 1940
20 . 0.04 26.2 22.9 0.56 22 | 609 1.08 146.4 100.5 .
30 0.04 36.0 32.0 [ 0.56 100.4 71.0 1.08 157.0 114.4
40 0.04 45.8 42,9 0.56 108.7 81.1 1.08 167.6 1201
50 leaseS! [ 0.04 55.6 — 520, | /caseS/ 0.56 117.8 091.9 fcasaS! 1.08 179.2 142.7
60 d50_004 0.04 654 629 | d50.056 [ 0.56 1273 102.0 d50_108 1.08 190.2 1561 |
70 0.04 752 129 0.56 139.3 161 | 1.08 202.1 1705
80 0.04 85.1 82.9 ) 0.56 1514 130.0 1.08 213.9 184.4
30 0.04 849 929 | 0.56 163.8 14340 ~1.08 225.6 195.1
20 0.08 B2 25.8 ‘ 0.6 06.6 63.9 112 150.7 104.1
30 _ 0.08 .7 35.8 0.6 1047 | 740 1.12 161.4 118.3
20 0.08 51.3 45.8 : 0.6 1132 - 04.1 132 172.6 180.7
50 fcases/ [ 0.08 60.9 55.8 IcaseS5/ . 0.6 1223 4.4 IcaseS! 142 164.0 147.0
60 d50_008 0.08 706 65.8 d50_060 0.6 132.7 106.5 d50_112 .12 194.6 - 160.1
70 . 0.08 80.3 75.9 0.6 1445 1204 | 1.12 206.4 174.4
80 0.08 50.0 85.9 0.6 156.7- 1343 1.12 218.3 188.4
90 0.08 T 99.8 95.9 . 0.6 168.7 148.0 1.12 230.2 2024 |
20 0.12 38.0 28.7 0.64 100.9 66.8 7,16 155.0 109.5
30 0.12 a7.3 38.7 ' 0.64 108.9 76.9 . 1.16 166.5 1234
40 0.12 56.7 48.7 0.64 117.6 67.2 : 116 177.2 137.1
50 IeaseS/ 0.12 662 58.7 IcaseS/! 0.64 126.7 97.5 IcaseS/ 1,16 188.0 150.6 |
60 d50_012 0.12 75.7 68.8 d50_064 0.64 137.5 1104 d50_116 1,16 200.0 165.9.
70 0.92 85.9 78.8 - : 0.64 140.4 124.3 1.16 210.7 178.3
80 0.12 94.9 88.8 : 0.64 1614 138.2 1,16 222.7 192.5
90 ' 0.12 104.7 58.9 0.64 173.7 152.2° 1,16 234.8 2066 |
20 0.16 436 31.6 0.68 105.0 69.8 1.2 160.3 113.3
30 0.16 52.7 41.6 0.68 1132 79.9 ‘ 1.2 171.0 1274
a0 0.16 62.0 51.6 0.68 122.0 90.2 1.2 181.7 141.1
—50 IcaseS! 0.16 ~71.3 61.7 IcaseS/ 068 | 1311 100.7 JcaseS! 12 1922 154.4
60 d50_016 0.18 __80.7 1.7 d50_068 [ 0.68 1430 115.0 d50_120 12 204.3 169.3
70 0.18 80.1 81.7 0.68 154.6 128.8 1.2 215.2 182.5
80 0.18 99.6 — o918 068 | 1668 1426 12 2274 196.5
Driginatort_/¢~ _ |Date: S729/-2 Checker] My |Date: 5Rajm .
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Max. Waste Max. Waste T Wax. Waste
B.C.at tantaneous| Package ax. Drift Wan’ instantaneous| Packesge ax. DﬂﬂWan! Instantaneous| Package ax, Drift Walt

Sm-into-rock | Case Name | Linear Heat Swrface Temperature | Case Name | Linear Heat Surface Temperature | Case Name | Linear Heat Surface Temperature
*c) (xWim) | Temperature {*C) (Wim) | Temperature | (*C) (xWim) | Temperature c)
_ *c) . (*c) c)__
) 0.16 110.2 1026 0.68 178.7 156.5 12 2394 210.9
20 0.2 49.0 345 0.72 109.2 72.8 124 164.5 i17.0
30 02 0 345 . 1176 83.0 124 1750 1308 |
40 0.2 67.1 546 0.72 264 | 933 | 724 1858 144.8
50 fcase5/ 0.2 76.3 64.6 lcaseS! 0.72 1364 105.0 feaseS5/ 124 187.7 1508 |
60 d50_020 0.2 65.6 74.6 d50_072 [ 0.72 | 3475 118.7 d50_124 124 208.5 1731
70 0.2 94.9 84.7 0.72 159.2 132.5 1.24 220.6 i87.7
80 0.2 1044 04.7 0.72 1715 146.9 1.24 231.6 200.8
90 02 1159 106.7 . 1635 160.7 124 2439 2151
20 0.24 54.2 374 0.76 113.3 75.8 1.28 168.8 121.0°
30 0.24 63.1 474 0.76 1219 66.0 128 | 1793 1349
40 0.24 72.1 57.5 0.76_ 130.7 964 | 1.28 190.3 148.2
50 fcaseS/ 0.24 81.2 675 fcase5/ 0.76 141.2 109.2 Icase5/ 1.28 202.0 8
60 d50_024 0.24 904 77.6 450076 .| 0.76 ] 1232 | ds50_128 1.28 2126 176.9
70 0.24 99.6 87.6 076 | 1646 137.3 128 2299 191.7
80 0.24 109.3 97.8 0.76 1764 150.7 1.28 236.2 205.2
90 0.24 1215 110.8 0.76 186.3 164.7 . 1.28 248.3 219.3
20 0.28 50.4 40.3 0.8 117.6 78.8 1.32 173.6 126.0
30 0.28 68.1 50.4 0.8 126.2 89.1 1.32 184.6 140.3
40 0.28 77.0 604 0.8, 134.0 99.5 1.32 195.5 1542 |
50 lcaseS! 0.28 86.0 705 Icase5/ 0.8 7458 1130 | /case5/ 1.32 2061 167.5
60 ds0_028 0.28 85.0 805 d50_080 0.8 157.6 127.3 ds0_132 1.32 216.0 180.8
70 - 0.28 104.2 906 0.8 169.1 1410 1.32 229.1 195.6
80 0.28_ 1143 101.0 0.8 180.9 154.9 1.32 240.8 209.3
90 028 | 1271 115.0 0.8 193.0 168.9 1.32_ 252.6 223.3
20 0.32 644 432 084 | 1219 81.9 1.36 178.3 1304
30 0.32 73.0 53.3 0.84 | 1304 | —'mf. 1.36 188.6 144.0
40 0.32 81.8 634 084 | 1394 103.0 ‘ 1.36 1996 158.0
50 lcaseS/ 0.32 90.7 74 lcaseS) 084 | 1512 117.9 fcaseS! 1.36 21041 171.3
60 d50_032 0.32 9.6 835 d50_084 0.84 ~162.0 131.0 d50_136 1.36 222.3 186.3
70 0.32 108.9 I 0.04 173.7 145.0 136 2333 1995
a0 0.42 119.8 1052 | 0.84 166.1 1595 | 1.36 2452 213.7
90 0.32 132.5 119.1 0.84 197.8 1731 1.36 256.9 227.3
20 0.35 69.3 462 0.68 1261 849 | 14 182.2 134.0
30 0.36 77.8 56.2 088 | 1346 | 9053 |- 14 192.9 148.1
40 0.36 86,5 66.3 0.68 144.8 108.1 14 203.5 1616
50 fcaseS/ 0.36 95.3 76.4 lcase5/ 0.68 ; 1215 | /cases! 13 2142 1751
60 ds0_036 0.36 1042 86.4 d50_088 0.88 161.5 1360 | d50_140 T4 226.7 1904
70 b 0.36 113.7 96.6 ‘ 0.88 — 179.0 7498 14 2371.5 203.5
80 0.36 1252 109.3 0.88 190.6 163.5 14 249.7 217.0
0 : 0.36 131.9 123.3 088 | 2025 | 177.3 14 261.2 2314

[~ 20 TeaseS/ 0.4 74.0 491 JcaseS] 0902 | 1303 88.0 Icase5] 144 1861 1376

d50_040 d50_092 d50_144 ,

Originator: M Date: $729/x
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lm Wax. Waste IM l ]' WMax. Waste aﬂl Imu —r"—Mu.wmo 'M j
B.C.at tantaneous] Package lax. Drift Well! nstantaneous| Packsge . Drift W, maneous| Package ax, Drift Wall
Sm-dntorock { Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface | Temperature

c) (xWim) Temperature () (XWim) Temperature {*C) {xWim) Temperature {-C)

(c) . (c) (*C)

30 0.4 82.5 502 0.92 138.7 084 7.44 196.9 151.8

40 0.4 1K 69.3 0.92 149.3 1918 144 207.5 1654

50 0.4 99.8 70.3 0.92 160.2_ 1255 1.44 210.9 180.8

50 04 108.7 894 | [ 0.92 171.8 130.7 | 744 230.8 194.3

70 04 1184 09.7 0.92 183.5 153.7 1.44 241.7 2075 |

80 0.4 130.7 1135 092__| 1951 167.4 144 254.0 222.0 |

90 04 143.2 1274 ~ 0.92 2071 181.4 144 265.5 235.5

20 0.44 78.7 52.1 0.98 1944 1.1

30 0.44 87.1 62.1 0.96 142.9 1017

40 ‘ 0.44 95.6. 72.2 0.96 153.8 115.7

50 fcase5/ 0.43 104.2 82.3 IcaseS/ 0.95 165.3 130.2

60 d50_044 0.44 1134 92.5 d50_096 0.96 176.1 1434

70 0.43 123.8 103.0 . 0.98 187.8 157.5

80 0.44 136.1 197.7 0.96 — 109.6 1714

90 0.44 148.5 131.6 0.96 211.8 1858 |

20 0.48 83.3 55.0 1 1384 642 N

30 0.40 91.6 65.1 7 137.5 105.9

40 0.48 100.0 752 | 1 159.1 120.7

50 feaseS/ 0.48 108.7 85.3 IcaseS/ 1 169.9 1342

50 d50_048 0.48 118.1 5.5 d50_100 7 181.7 148.6

70 0.48 128.9 - 107.7 1 192.6 161.8

80 0.48 1471 121.7 1 2044 1758 |

90 0.48 153.5 135.6 ] 216.5 189.8 | .

Originator: MM Date; 5729/

Checker:_MVY _Date:_sShalpa.
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Table 6-8. Temperature Results for Case 6 (D = 4.0 m; mailbox; no drip shield)

| Max. Waste th aﬂl l’“ | Max, Waste IM | | Wax, Waste |
B.C. at instantanecus| Package . Drift W tantaneous] Package ax. Drift Wat) Instantaneous| Package ax. Drift Watt
Smdintowock | Case Name | Linear Heat Swurface | Temperature | Case Name | Linear Heat Surface Temperature | Case Name | Linear Heat Surface Temperature
(*C) {(xW/m) Tem?.ccr’nnn {*C) (kW/m) Tm?.eé'ahwo ) - {xWim) 'l‘emg(s:é)am {*¢)
20 0.01 214 21.0 0.52 83.2 70.5 1.04 143.6 1216
30 0.01 3.3 310 0.52 921 80.4 1.04 155.8 1413
40 0.01 413 410 - 0.52 1012|903 1.04 168.0 164.7
50 Icase6/ 0.01 51.3 510 lcaseb/ 0.52 1103 100.3 Icase$/ 1.04 180.8 168.6
60 d40_001 0.01 613__| 610 d40_052 0.52 123.0 1139 d40_104 1.04 1934 1822
70 T 0.01 71.2 71.0 0.52 135.7 1215 | 1.04 206.3 196.1
80 0.01 81.2 81.0 0.52 148.8 1413 104 [ 2191 200.7
%0 0.01 91.2 910 0.52 1618 155.0 1.04 2318 2231
20 0.04 255 239 0.56 87.5 74.3 1.08 148.6 132.6
30 0.04 ~35.3 339 0.56 95.4 842 1.08 160.7 146.1
40 : 0.04 452 43.9 0.58 105.5 042 ‘ 1.08 173.3 159.9
50 Icase8/ 0.04 551 53.9 /case6/ 0.56 1163 105.9 Icaset/ 1.08 186.2 174.0
60 | d40_004 0.04 65.0 63.9 d40_056 0.56 1284 119.0 d40_108 1.08 1985 187.3 |
70 0.04 749 730 056 1474 1330 1.08 2112 2009 |
80 0.04 848 839 0.56 1542 1465 1.08 2246 2151
) 0.04 _ 047 k) 0.56 167.5 1605 | 1.08 237.0 2282
20 0.08 30.8 27.8 0.6 91.8 782 132 1536 137.6__|
30 0.08 40.5 37.8 0.6 100.7 8.1 1.42 1664 151.8
40 0.08 50.3 47.8 06 | 1097 93.0 112 178.9 165.6
50 Icase8/ 0.08 60.1 57.8 Icasef/ 0.8 1210 1103 lcaset/ 132 191.3 178.0
[ 60| d40_008 0.08 69.9 67.8 d40_060 0.6 1340 1244 d40_112 142 204.0 192.7
70 0.08 79.7 718 06 146.8 138.0 112 2164 206.0
80 0.08 89.5 87.7 06 150.8 1518 192 2304 :
) 0.08 994 97,7 0.6 1730 165.8 1.12 2421 2333
20 0.12 36.0 N7 0.64 96.1 82.0 1.16 150.5 143.6
30 0.2 456 417 0.64 105.0 91.9 116 1718 157.2 |
40 0.12 55.3 5.7 0.64 114.0 101.9 1.6 184.0 170.6
50 . Icase8/ 042 65.0 61.7 Icase®/ 0.64 1274 1162 lcase6/ 1.16 196.2 183.9
60 d40_012 0.12 74.7 1.7 d40_064 064 | 1396 129.7 d40_116 1.18 208.8 197.5
70 0.12 84.4 818 0.64 152.5 1435 1.18 222.1 211.7
80 0.12 94.2 816 0.64 1654 157.2 1.6 2355 226.
90 0.2 104.5 102.1 0.64 1783 | 1708 | 1.16 247.3 2384
20 0.18 1K) 356 0.68 100.3 859 12 164.4 1485
30 0.16 50.6 4556 0.68 109.2 95.8 12 176.6 162.1
40 0.16 60.2 556 0.68 1202 108.0 12 188.9 1756
50 lease®/ 0.16 69.8 65.6 Icaset/ 068 | 1322 121.0 Icase6/ 12 201.8 189.6
60 d40_016 0.6 79.4 755 | d40_068 0.68 145.0 1349 d40_120 12 2147 203.4
70 0.16 89.1 85.5 0.68 157.8 148.6 1.2 2273 216.9
80 0.16 98.8 95.5 0.68 1710 1626 12 240.6 2310
Driginatort_/7*1__ |Date:_$§7%1/2 Checker{ mpt__[Date:_5{29|p2-,
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: I;s Wax. Waste IM . 'l rm Max, Waste hu. l l Max. Waste IM ‘ |
B.C. at tantaneous| Package ax, Drift Wal stantaneous| Package Drift Wali instantaneous]| Package ax, Drift Walt
Sm-nto-rock | Case Name | Linesr Hest Surfaca | Temperature | Case Name | Linear Heat Surface | Temperzture | Case Name | Linear Heat Surface | Temperature
(*C) ‘ {kW/m) Tmmhn *c) (kWim) Tmpér,utun () - (KWim) Temp.ecmun 0
0 0.16 1104 1074 068 __ 1835 1759 12 2§_L'l—'2.s 2437
20 0.2 46.1 39.5 0.72 104.5 80.7 - 1.24 160.2 — 153.3
30 0.2 55.5 40.5 T 0./2 | 1134 | 936 | 124 181.5 1669 |
40 02 660 584 0.72__ 1249 1124 1.23 1943 1810
[ 50 | /case! 02 | 745 694 lcase6/ 0.72 1381 1268 | [lcased/ 1.24 207.3 195.0
— 60| 40_020 0.2 84.1 79.4 040_072 0.72 750.4 140.1 d40_124 724 2198 2085
70 ' 0.2 93.7 - 59.4 (. 0.72 183.9 1539 1.24 233.1 222.7
80 02 103.3 89.3 0.72 1760 167.5 1.24 —245.6 2359
90 0.2 116.3 112.7 [ 0.72 | 189.0 1611 124 258.2 2493
20 ‘ 0.24 51.0 434 0.76_ 708.7 03.5 1.28 174.9 159.2
30 0.24 60.3 534 | 0.76___| 17.7 103.7__| 128 187.5 173.0
40 024 69.7 63.3 : 0.76 1312 118.6 , 128_ 199.8 166.8
50 lcase6/ 0.24 79.2 133 lcase6! 0.78 1432 1316 lcaset/ 128 2123 200.1
_ &0 d40_024 024__| 887 | 833 d40.076 | 076 | 156.0_ 1456 | d40_128 128 | 2250 2137
70 0.24 98.2 93.2 [ 0.76 168.8 159.3 ‘ 128 2385 228.1
80 0.24 108.8 1042 [ 076 1815 1727 | 1.28 250.6 240.9
90 0.24 122.2 198.0 0.76 194.7 186.7 1.28 _ 263.9 —255.0
20 0.28 55.8 A7.3 0.8 112.8 07.4 132 180.3__| 1646
30 028 | 651 57.2 0.8 1241 1100 132 1925 1761
40 : 0.28 74.4 67.2 . 0.8 136.0 1232 ‘ 1.52 205.0 191.8
50 Icase8/ 028 | 638 Al lcaset! 0.8 1468 1371 lcases/ | 1.32 2172 205.0
50 d40_028 0.28 93.2 87.1 d40_080 0.8 161.2 150.5 d40_132 1.32 231.0 219.7
70 0.28 102.7 07.1 0.8 174.0 1643 . 1.32 2434 233.0
80 0.26 14.7 109.6 0.8 187.1 178.2 132 | 2556 245.9
20 0.28 127.9 ~123.3 0.8 200.3 192.2 1.32 269.5 2605 |
20 ‘ 0.32 60.5 51.2 0.84 117.0 101.2 | 736 | 1854 166.4
30 : 032 | 697 B1.1 0.64 126.7 1144 1.36 197.5 1831
40 0.32 ~79.0 711 0.84 1413 1284 . 1,36 209.8 196.6
50 lcase6/ 0.32 88.3 81.0 Icase8! 0.84 1542 1424 Icase/ 1.36 2225 | 2103
60 d40_032 0.32 07.7 91.0 d40_084 0.84 ~166.9 156.1 d40_138 1.36 235.8 224.6
70 032 | 107.2 101.0 . 0.84 1795 | 169.7 | 1.36 248.3 | 2379 |
80 0.32 120.5 1149 0.84 162.8 838 | , 1.36 "260.6 2509 |
90 0.32 133.8 128.7 0.54 2059 1976 1.36 2751 266.1
20 . 0.36 65.2 55.0 0.68 1229 107.2 14 189.9 174.2 |
30 0.36 743 | 65.0 0.68 135.2 720.9 14 2023 186.0
a0 ‘ 6.36 835 74.9 0.68 1470 | 1340 14 214.7 2015
50 Icase8/ 0.36 92.8 84.9 fcase/ 0.88 159.2 147.2 Icase8/ 14 2278 .
60 d40_035 0.36 102.4 94.8 d40_088 0.88 | 1722 1614 d40_140 14 240.6 2294
70 : 0.36 113.0 106.2 0.68 184.7 174.7 14 253.2 242.8
80 0.36 126.2 120.1 0.68 198.0 188.9 13 265.6 255.9
] 0.36 1394 133.9 088 | 2114 202.7 14 280.5 271.5
20 Tcase6l | 04 69.8 58.9 Icase6] 092 | 1279 1124 Tcase6/ 1.44 195.0 179.5
d40_040 ‘ d40_092 d40_144
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I [ME;.Wach |M || r' Iv | Max. Waste IM |
B.C.at ) Instantansous] Package ax, Drift Wall nstantancous Pnckege Drift W . Bnstantanecus| Packsge ax. Deift Watl

Smdntorock | Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface | Temperature | Case Name | Linear Heat Surface | Temperature
{*C) (kWim) Tmp(;;two <) {kW/m) Tm'().eé’am t*c) {KWim) Temp(_o(;)am {*©)
30 0.4 76.8 68.8 0.02 139.8 1254 1.44 207.5 193.2
40 04 88.0 788 0.92 152.0 1389 1.44 0.4 .
50 04 97.2 80.7 | [ 0.92 165.0 539 | 144 2325 | 220.3
60 0.4 106.5 08.7 002 | 1772 | 10662 | 124 2454 234.2
70 0.4 118.8 1116 0.92 190.3 180.3 | — 1.43 258.1 247.7
80 0.4 131.9 1254 0.92 | 2031 193.8 143 2714 261.4
90 0.4 145.1 139.3 0.92 216.3 | 207.8 1.44 285.6 276.7
20 0.44 74.3 62.8 0.96 132.4 1164
0 0.44 833 72.7 [ 0.98 1448 130.3__|
40 044 | 924 82.6 096 | 1507 - | 1445
50 Icase6/ 0.44 101.6 02.6 Icaset/ 0.96 170.2 158.
60 d40_044 0.44 111.7 103.3 d40_096 0.96 182.8 171.8
70 0.44 1248 | 1171 0.06 195.7 185.5
80 0.44 1376 1308 | 0.96 2081 | 1988 |
80 0.44 1508 | 1446 | [ 0.96 2215 2129
20 0.40 76.8 66.6 9 138.9 1234
30 0.40 B87.7 76.6 1 151.0 136.
40 0.48 96.8 86.5 ‘ 1 163.1 1455"" :
50 Icaset/ 0.48 106.0 964 feaset! | 1 175.2 1633
60 d40_048 048 117.0__| 1083 d40_100 1 1883 | 1772

70 | 0.48 130.2 122.3 q 2014 1912
80 0.48 143.1 136.0 K] 2134 204.0
90 0.48 156.2 149.7 1 226.7 21ao
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Figure 6-1. Waste Package Surface Temperature Comparison with SR Baseline Design (Ts»=20°C)
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Figure 6-2. Drift Wall Temperature Comparison with SR Baseline Design (Ts,=20°C)
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Figure 6-3 Waste Package Surface Temperature Comparison with SR Baseline Design (Ts.=30°C)
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Figure 6-4. Drift Wall Temperature Comparison with SR Baseline Design (Ts»=30°C)
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Figure 6-5. Waste Package Surface Temperature Comparison with SR Baseline Design (Ts»=40°C)
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Figure 6-6. Drift Wall Temperature Comparison with SR Baseline Design {Ts,=40°C)
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Figure 6-7. Waste Package Surface Temperat'dre Comparison with SR Baseline Design (Tsm=50°C)
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Figure 6-8. Drift Wall Temperature Comparison with SR Baseline Design (Ts,=50°C)
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Figure 6-0, Waste Package Surface Temperature Comparison with SR Baseline Design (Ts-=60°C)
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Figure 6-11. Waste Package Surface Temperature Comparison with SR Baseline Design (Tsz=70°C)
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Figure B-12. Drift Wall Température Comparison with SR Baseline Design (Ts,=70°C)
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Figure 6-13. Waste Package Surface Temperature Comparison with SR Baseline Design (T4»=80°C)
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Figure 6-14. Drift Wall Temperature Comparison with SR Baseline Design (T;“=80°C)
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Figure 6-16. Drift Wall Temperature Cbmparison with SR Baseline Design {T5,=90°C)
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6.3 RESULTS OF DRIFT DIAMETER EFFECT

Tables 6-9 ihrough 6-12 list the waste packagé surface temperature differences due to the change
in diameter from that of 2 21 PWR waste package. Figures 6-18 through 6-26 graphically present
the comparison (for drift wall temperatures of 20°C to 90°C and 200°C).

The results show that waste package surfaée température ihcrqases with decreasing of the waste
package diameter. For the same linear heat load, the higher the drift wall temperature, the smaller
the waste package surface temperature difference with changing of the waste package diameter.

Figure 6-23 shows the drift wall temperature condition at 70°C. This boundary condition is
similar to that of post-closure at 200-300 years (Ref. 3, Figures 6-4 and 6-5). The instantaneous
linear heat load for a 2-m waste package spacing at these times is about 0.12-0.15 kW/m.
Therefore the waste package surface temperature difference for all the waste package sizes
compared to that of the 21 PWR is insignificant.
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Table 6-9, Waste Package Surface Temperature Comparison (D =1 m vs. D = 1.564 m)

Wasts Package Surface Temperature Difference (D = 1 m vs. D = 1,564 m) (°C)

g‘;:’(wv’,;f) 001 | 002 | 0.03 | 0.04 | 0.08 | 0.08 | 007|008 {000 01| 02|03 ]o0a|os]| o607 |08 oo ]| 1 |14 42](13]1as

Taritt (°C) .
20 02 [ 05 107 108 | 11 | 13 | 16 | 18 | 20 | 22 | 42 | 60 | 76 | 92 | 106 | 119 | 131 | 143 | 154 | 164 | 7.3 | 183 | 196
30 02 ] 04 106 | 08 | 10 | 12 | 14 | 16 | 12 | 20 | 38 | 55 | 71 | 85 | 08 | 111 | 123 | 134 | 145 | 155 | 164 | 17.3 | 186
m 02 | 04 | 06 |07 ] 08 | 14 | 13 | 15 | 18 | 18 | 35 | 51 | 65 | 78 | 92 | 104 | 115 | 126 | 136 | 146 | 155 | 164 | 176
50 02 | 03 |05 |07 |08 | 10 | 12 | 93 | 15 | 17 | 32 | 47 | 60 | 73 | 85 | 97 | 108 | 118 | 128 | 137 | 146 | 155 | 167
80 02 | 03 105 068 |08 08 | 11|12 | 14 | 15 | 30 | 43 | 56 | 68 | 79 | 00 | 104 | 111 | 120 | 129 | 138 | 146 | 158
70 01 103 [ 04 |08 107 |08 1 10 | 11 | 13 | 14 | 27 | 40 | 52 | 63 | 74 | 64 | 04 | 104 [ 113 | 121 | 130 | 138 | 150
% 01 | 03 | 04 | 05 | 07 |08 ] 00 | 10 | 12 | 13 | 26 | 37 | 48 | 50 | 69 | 7.9 | 88 | 97 | 106 | 114 | 122 | 130 | 141
90 | 01 | 02 |04 1 05 06 | 07 |08 | 10| 31 | 12 | 23 | 34 | 45 | 656 | 64 | 73 | 82 | 91 | 09 | 107 | 115 | 123 | 134
100 01 [ 02 [ 03 | 04 |06 |07 |08 |08 | 40| 14 | 22 | 32 | 41 | 61 | 60 | 68 | 7.7 | 85 | 93 | 104 | 108 | 11.6 | 126
110 01 ] 02 103 | 04 | 05 | 06 | 07 |08 |00 | 10 | 20 | 20 | 39 | 47 | 56 | 64 | 72 | 60 | 88 | 95 | 102 | 109 | 119
120 01 [ 02 | 03 | 04 |05 |08 | 07 |08 | 08| 00| 19 | 27 | 36 | 44 | 52 | 60 | 68 | 75 | 62 | 89 | 96 | 103 | 112
130 07 02 103 [ 04 04105 06|07 |08 08| 37 | 25| 34| 41| 40 |56 | 63 |70 | 77 |64 | 01 | 97 | 108
140 01 02 |02 |03 |04 105 |06 |07 |07 |08 | 16| 24| 31 |30 | 46 | 53 |60 |66 | 73 | 78| 85 | 931 | 100
150 01 102 02 | 03 04 05 05 |06 |07 |08 45 | 22 | 20| 36| 43 | 408 |56 |62 |68 | 74 | 60| 868 | 05
160 01 1 01 02 03 |04 04|05 08 | 06|07 14 | 21| 27 | 34| 40 | 46 | 63 | 59 | 64 [ 70 | 76 | 81 | 89
170 01 101 |02 | 03 |03 |04 |05 |05 |06 |07 ] 13 | 10 | 26 | 32 | 38 | 44 | 49 | 55 | 61 | 66 | 71 | 77 | 64
1%0 01 [ 01 102 |02 |03 |04 ] 04 |05 |06 06|12 | 18 | 24 | 30 | 36 | 41 | 47 [ 62 | 57 |62 | 67 | 72 | 80
190 01 | 04 |02 | 02 | 03 | 03 |04 |05 | 05|06 | 12 |47 | 23 | 28 | 33 | 39 | 44 | 49 | 54 | 59 | 64 | 69 | 76
200 01 ] 01 [ 02|02 |03 03|04 0405|0511 8] 21 | 26| 31 | 36 | 41 | 46 | 51 | 56 | 60 | 65 | 74
210 01 [ 01 102 10203 |03 ] 04|04 | 05|05 10 |15 | 20 | 25 | 30 | 34 | 30 | 44 | 48 | 53 | 57 | 67 | 68
220 00 | 01 ] 01 |02 |02 ] 03|03 |04 |04 |05 40| 14| 10 | 23 | 28 | 32 | 37 | 41 | 45 | 60 | 54 | 68 | 64
230 00 | 01 ] 01 | 02 |02 |03 ] 03[ 04 |04 | 05|08 | 13|18 | 22 | 26 | 31 | 356 | 30 | 43 | 47 | 51 | 65 | 61
240 00 | 01 1 04 | 02 | 02 |03 | 03103 | 04| 0408 |13 |47 |21 | 25| 20 | 33 |37 | a1 | a5 | 48 | 52 | 58
260 00 | 04 | 01 |02 | 02|02 |03 |03 |04 |04 ]| 08| 12| 16 | 20 | 24 | 27 | 31 | 35 | 39 | 42 | 46 | 49 | 55
260 00 101 101 |02 ] 02020303 |03 | 04081 14 ] 15| 18| 22 ] 26 | 30 | 33 | 37 | 40 | a4 | 47 | 52
270 00 101 101 |03 020210303 |03 | 0a 07| 11| 34| 18| 24|25 28 | 31 ] 35| 38 | 41 | a5 | 49
280 00 | 01 | 01 |01 |02 |02 | 02 | 03 | 03 |03 |07 | 10 | 14 | 17 | 20 | 23 | 27 | 30 | 33 | 36 | 39 | 42 | 47
290 00 | 04 | 01 | 04 | 020202103 |03 103 06| 10| 33|16 19| 22| 25 ] 28 31 | 34 | 37 | 40 | 45
300 00 1 01 101 104 10202102 02 03 |03 |06] 00| 1218 18] 21|24 |27 |30 3336 38| 43
Originator: Hrm  Date: STa/ Checker:__Ap|\ _ Date: 02~
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Table 6-10. Waste Package Surface Temperature Comparison (D =1.5mvs. D =1.564 m)

Waste Package Surface Tempersture Difference (D = 1.5 m vs, D = 1.564 m) (*C)
L'j:;’(;:,’v‘,,’“') 0.0t | 002 | 0.03 | 0.04 | 0.05 | 0.08 | 0.07 | 008 (009 | 01 | 02 | 03 |04 | 05 |05 | 07 {08 |09 | 1 | 11| 12 ] 13 | 145
Tdrift (*C) —

20 00 |00 | O0f |01 |01 |01 |0Of |O) | 02| 02] 03|05 ] 06]| 07 |08] 09101 11 |12 ] 1.3 | 14 | 15 | 16
30 00 |00 |00 | 01 |01 |01 ]| O0f |01 |01 | 02|03 |04 )| 06|07 |08 |09] 10| 11|12 42| 13 | 14 | 15
40 00 |00 |00 |01 [01 |Of |01 |OF |01 ] 01|03 |04 05|06 07 |08/ 09]10]14]12] 12| 13 | 14
50 00 | 00 [ 00 | 01 |01 | 01 |01 |01 01|01 ] 02|04 | 050607 |08 0809 10] 1112 | 12| 13
60 00 | 00 | 00 | 00 | 04 | 01 | 01 | 01 |01 | 01 | 02|03 |04 ]| 05|06 ] 07 |08 08| 10] 10| 11| 12 | 13
70 00 | 00 | 00 |00 |01 |01 |01 |01 | 01|01 |02 03 04| 05|06 07 |07 [08]00]410]40] 14 | 12
"8 | 00 | 00 |00 |00 [00 | 01| 01|01 |01 |01 |02)|03]|04] 05| 05|06 |07 |08 08]09]10] 10| 1.4
90 00 | 00 | 00 | 00 | 00 | 01 |01 |01 |01 |01 02|03 ]| 03| 04| 050606107 |08]08]09]| 10] 11
100 00 |00 | 00| 00 {00 |01 |01 |01 |01 ]| 01|02 |02|03)| 04| 05|05 0607 )] 07]08|09]00]10
10 00 | 00 | 00 | 00 |00 |00 |01 | O3 | Ot ]| 01|02 | 0203 ]| 04| 04|05 ]06] | 06]07 |07 |08]| 0808
120 | 00 |00 | 00 |00 |00 | 0O [01 | 01 |01 |01 |01 |02 ]| 03] 03| 04|05 05|06 06|07 08|08/ 09
130 00 |00 |00 |00 |00 |00 |00 [O%1 |01 | 01|01 |02 03] 03 |04 04)]05]05]06]07 |07 | 08|08
140 00 |00 | 00 | 00 |00 |00 |00 | 00 | 01 | 01 |01 |02 |02 | 03 |04 | 04 |05 | 05 |06 |06 07 |07 | 08
150 00 | 00 | 00 | 00 | 00 |00 |00 |00 |[Of |01 | 01 |02 |02 | 03 |03 |04 )| 04]05]05]06]|06]|0r o7
160 00 | 00 | 00 | 00 | 00 |00 |00 | 00| 00 | 01 |01 |02 ] 02)] 03|03 ]04) 04| 05)|05]|05]| 08|06 07
170 00 | 00 | 60 | 00 |00 |00 |00 |00 | 00 | 01 |01 |01 ] 02 ) 0203 ] 03|04 04| 05| 05| 06| 08|07
180 00 | 00 | 00 | 00 | OO |00 | 00 | 00O | 00 | 00 | O1 |01 |02 ]| 02 | 03|03 |04 )] 04| 04| 051 05]06] 06
190 00 | 00 |00 | 00 |00 |00 | 00 | 00 | 00 | 00 | 01 |01 |02 |02 |03 |03 |03 |04 |04 05]05]| 05] 06
200 00 | 00 | 00 | 00 |00 |00 | 00 | 00 [ 00 |00 |01 | 01 | 02|02 |02| 03|03 |04 ]| 04 04]05]| 05| 06
210, | 00 |00 |00 | 00 | 00 | 00 |00 |00 |00 |00 |01 |01 |02 |02 | 02 ] 03|03 ]| 03|04 04| 04]06]05
220 00 | 00 | 00 | 00 | 00 |00 |00 | 00 | 00 |00 | 01 |01 |01 ]| O02]02]02)|03| 03|03 | 04|04 04|05
230 00 | 00 | 00 | 00 |00 |00 |00 |00 |00 |00 |O1 |04 |01 |02 02)]02)| 03| 03] 03]04]04] 0405
240 00 | 00 | 00 | 00 |00 | 00 | 00 |00 |00 |00 ] 01 |01 |01 |02 02| 02|03 | 03|03 |03 ]|04] 04| 04
250 00 | 00 |00 | 00 | 00 | 00 | 00 | 00 | 00 |00 |01 | 01 |01 |02 [02 ]| 02| 02| 03|03 | 03|04 0404
260 00 | 00 |00 | 00 | 00 |00 |00 |00 |00 |00 |01 |OF |O1 |01 ]| 02|02 0203|0303 ]| 03] 04|04
270 00 | 00 | 00 | 00 |00 |00 | 00 | 00.] 00 | 00 |01 | 01 |01 |01 |02 ] 02|02 ] 0203 03]03]| 03] 04
280 00 | 00 | 00 | 00 |00 |00 |00 |00 | 00 |00 | Ot |01 | 01|01 |02 |02 ]02]02]03]03]03] 03] 02
290 00 |00 | 00 |00 |00 | 00 |00 |00 | 00 | 00 | 00 | 01 |01 | O1 [ 041 |02 |02 02| 02|03 ]| 03] 03] 03
300 00 | 00 |00 | 00 |00 | 00 |00 |00 |00 | 00 |00 | O3 |O1 |01 | 01|02 |02]02|02] 02|03 03] 03

Originator;_(#~1__ Date: $/24/n- Checker:_M1| Date: oL
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~ Table 6-11. Waste Package Surface Temperature Comparison (D =2mvs. D = 1.564 m)

‘ : Waste Package Surfaca Temperatura Difference (D = 2 m vs. D = 1,564 m) (°C)

f;::’&w,f“‘) 0.01 | 0.02 | 003 | 0.04 | 0.05 | 0.08 | 007 |0.08 | 009 | 04 | 02 | 03 |04 |05 |08 |07 |08 |09 | 1 | 11| 12| 13 ] 145
Tarift (°C) -

20 01| 02| 03| 04 | 04 | 05| 06|07 | 08| 00| 17 | 24 | 81 | 38| 44 | 50| 55| 61| 66| -70 | 75| -79 | -86
30 | 01|02]| 02| 03| 04| 05| 06| 06|07|08|15|22]|20|35|A1-|-46| 51| 56]|-61]-66][-70]-75]-81
40 01| 01| 02| 03| -04| 04|05 06| 06|07 |-14]| 20| 26|32| 38| 43| 48| 83| 57| 62|66]-70]-76
50 01| 01| 02| 03| 03| 04| -05]| 05| 06| 06| 13| 19| 24| 30| 35| 40| 44| 49 | 53 | 58 | 62 | 66 | -7.1
60 91| 01| 02| 02| 03| 04| -04]|-05|-05[08|-12] 17| 22| -27| 32|37 |41 46| -50] 54| 58| 62| 67
70 01 ] 01| 02| 02|03 03|04 04| 05| 0511|1621 ]-25] 30| 34| 38| 43 | 47| 50 | -54 | 58 | 63"
80 01| 01| 02| 02|03 |03)]-04][-04]|-05|05[-10] 15| 19| 23| 28 | 32| 36| 40| 43| 47| 51| 54| 59
90 00 | 04 | 01 | 02|02 |03 |03 |-04| 04| 05|08 13| 18| 22| 26| 30| 33| 37| 41| 44| 47| 51 | 56
100 00 | 01 ] 04 | 02| 02| 03| 03| 03| 04 ]|-084| 08| 12| 16| 20| 24 | 28| 31 | 35| 38 | -41 | 44 | -48 | 52
110 00 | 01 ] 01 ] 02|02 ]|-02| 03| 03| 08][-08|08| 12|15 18| 22| 26| 29| 32| 35| 39| 42| 45| -49
120 00 | 01 ] 01| 01| 02 ] -02| 03| 03| 03|04 |07 | 44| 44| 47| 21 | 24| 27| 30 | 33 | -36 | 39 | 42 | 46
130 00 | 01 | 04| 04| 02 ] 02]02| 0303|0307 | 10| 43| 16| 10 |22 | 25| 28| 31 | 34 | 37 | -39 | 43
140 00 | 01| 01 | 01| 02| 02| 02| 03| 03| 03| 06| 08| 12| 45| 1.8 | 21 | 24 | 26 | 29 | 32 | 34 | 37 | 41
150 00 {01 ]| 01| 01|01 ]|-02| 02| 02| 03[-03| 0868|0014/ A7| 20| -22]|-25]|-27| 30| 32| -35] -38
160 00 | 01 | 041 | 01| 01| 02|02 | 02|02 03| 05]08|41]|13]| 16| 18] 21| 23| -26 | -28 | -30 | -3.3 | -36
170 00 | 01| 01| 01 | 01 | 02 | 02 | 02 | 02 | 03 | 05 | 08 | 10 | 12 | 15 | 4.7 | -20 | 22 | 24 | -26 | 298 | -31 | -34
180 00 |00 | 01 | 01| 0101 | 02| 02| 02| 02|05 -07]09]|-12) 14| 16| 48| 21 | 23 | 25 | 27 | 29 | 32
190 00 | 00 | 01 | 01 | 01| -01] 02| 02| 02 02| 04| 07| 0011|3457 148]|-21]| 23| 25| 27 | 30
200 00 |00 | 01| 01|01 ]|-01]-01]02]|02]|02|04]|06]|08|-10|A12]-14]-16]-18] 20| 22 | -24 | -26 | -28
210 00 | 00 | 04 | 041 ]| 01| 01| 01| 02|02 02| 04| 06| 08| 10| 12| 23| 157 ] 49| 21| -23 | -24 | 27
220 00 | 00 | 04 ]| 01| 01| 01| 01| 01| 02| 02| 04| 06| 07| 09| 4113|1416 ] -1.8 | 20 | 21 | 23 | -25
230 00 | 00 | 04 | 01| 01 ] 01| 01| 01]|-02]|-02|-08|-05]07|08]0]2]14]-15]| 47 ]|-19] 20| 22 | -24
240 00 | 00 | 00 | 01| 01 ] 01| 01| 01| 01| -02| 03| 05| 07| 08|10 41| 13| 14| 46| -18 | 18 | -21 | -23
250 00 | 00 | 00 | 01| 01|01 ] 01| -01]01]|02]|03|-05|068|08]09]A3]12|-14]45]37] 18] 18| 22
260 00 1 00 | 00 | 01| 01|01 | 01| 01| 01| -01]|03|-04]06|07]|08| 0|12 13| 14| 16| 17| 18| -20
270 00 | 00 | 00 | 04| 01|01 | 01| 04|01 ]-01|-03|04| 06|07 |08|A0]11] 12| 14| 15|16 18] 1.9
280 00 ] 00 | 00 | 01|01 ] 01| 01|01 01]01|03|-04| 05| 07| 08|00]10]12|-13]|-14 |15 1.7 -1.8
290 00 | 00 | 00 | 04 | 01 ] 04| 01| 01| 01|01 |03 | 04| 05| 06) 07| 09]|10] 1| 42] 13| -15] 16| -1.8
300 00 | 00 | 00 | 00 | 01| 01| 01| -01]|01]-01| 02| 04| 05| 06| 07| 08|09 4112|1314 45| 1.7

Originator: /™M Date: 3'7"7/ 0. Checker:_ M\ _Date: ﬁl?.jlm—-
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Table 6-12. Waste Package Surface Temperature Comparison (D = 2.5 m vs, D = 1.564 m)

Waste Packiqo Surface Temperature Difference (D = 2.5 m vs. D = 1.564 m) (°C)

L";:;’(wv‘;ﬁ, 0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 [0.08 {0090 | 04 | 02 | 03 | 04 |05 |06 J o7 Jos |os | 1 | 14| 12| 13| 148

Tdrift (°C) : .
20 021 03| 05| 06|08 ]| 08| 10| 12| 13| 15| 20| 42| 64 | 66 | -7.7 | 87 | 0.7 | -106 | 115 | -124 | 132 | -14.0 | -15.1
0 01| 03] 04 ] 05| 07|08 -10] 11| 12|13 | 26| 38| 50 | 60 | -71 | 80 | -00 | 9.9 | -10.7 | 116 | -124 | -13.1 | -14.2
T 01 | 03| 04| 05| 06 ] 07 | 08| 10 | 11 | 12| 24 | 35 | -46 | 58 | 65 | -75 | 83 | 0.2 | -10.0 | -108 | -11.6 | -12.3 ] -133
50 01 ] 02| 031 05| 06| 0708081014 22 |32 | 42| 51| 60| 69 | -77 | 85 | 93 | -101 | -10.8 | -11.5 | -125
60 01| 02| 03] 04| 05| 06| 07| -08| 09|10 -20| 30| 39 | 47 | 56 | 64 | -7.2 | 80 | 8.7 | -04 | -10.1 | -10.8 | -1%.7
70 01 | 02 03 041 05)] 06| 07| 08| 08| 09|-18| 27| 36| 44| 52| 59| 67| 74| 81| -88 | 04 | -101 | -110°
80 010203 03] 04| 05| 06| 07| 08| 08|17 25| 33| 41| 48| 55| 62| 69| 76| 82| -88] 94 |-103
90 01| 02| 02| 03| 04| 05| 06| 06| 07| 08| 16| 23| 30| 38| 45| 51| 58 | 64 | -70 | -7.7 | 83 | 88 | -9.7
100 01 | 04 | 02 | 03| 04 |04 05| 06| 07| 07|-14| 21| 28| 35| 41| 48| 54| 60| 66 | -72 | -7.7 | 83 | -9.1
110 01 | 011 02 | 03| 03| 04|05|05]|06]| 07| 13| -20|26]| 32|38 44| 50| 56| 61| 67|-7.2|-78| 85
120 01 | 01| 02 03| 03| 04| 04| 05|06]|06]|-12]|-18]| 24| 30|36 41|47 | 52| 57| 63| -68]|-7.3| 80
390 | 01 | 01| 02 ]| 02| 03| 04| 04| 05|05 06|12 |17 | 23| 28| 33| 30| 44| 49 | 54| 58 | 63 | 68 | -7.5
140 01 | 01 ] 02| 02)] 03| 03] 04| 04| 05]|-05]-11 -8 21| 26| 31| 36 41| 46| 50| -55 | 60 | 64 | 7.1
150 01 01| 02 | 02| 03| 03| 04|04 05| 05|10 |-15| 20| 25 |20 | 34 [ 38| 43 | 47 | 52 | 66 | 60 | 66
160 00 01| 01| 02| 02| 03| 03] 04| 04| 05| 09| 14| 18| 23 | 27 | 32 | -36 | 40 | -44 | 48 | -53 | 57 | 62
170 00 | 01| 01| 02| 02| 03| 03| 04|04 ]| 04| 00| A3]|-17|-21|-26]30]|-34|-38| 42| 46 | -49 | 53| 59
180 00 | 04 | 01 | 02| 02| 02| 03| 03| 04| 04|08 | 12| 16 | 20 | 24 | 28 | 32 | 35 | -39 | 43 | 46 | 50 | 65
190 00 | 04 | 01 | 02| 02| 02| 03 | 03 | 03 | 04| 08 | 11 | 15 | 19 | 23 | 26 | 30 | 33 | -3.7 | 40 | 44 | 47 | 62
200 00 |01 01|01 02| 02| 03|03 |-03|04| 07| 11| 14| 18|21 25| 28| 31|-35]-38]-41| 44| 49
210 00 | 04 | 01 | 04| 02| 02| 02| 03| 03| 03| 07 |10 | 43 | A7 | 20 | 23 | 26 | 30 | -33 | -36 | -39 | 42 | 47
220 | 00 | 04 | 01 | 01 | 02 | 02 | 02 | 0.3 | 03 | 0.3 | 06 | 10 | 1.3 | 16 { 1.9 | -22 | -25 | 28 | 31 | -34 | 37 | 40 | -44
230 00 | 01| 01| 01| 02| 02| 0202|203 -03]| 06| 0812|1518 21| 24| 26| 29| 32 | 35 | 37 | 42
520 ] 00 | 04 | 01 | 01 ] 01 | 02| 02| 02| 03| 03| -06|-08] 41| 14| A7 | 20| 22| 25| 28 | 30 | 33 | 95 | -39
250 00 | 01| 04 | 04 | 01 | 02| 02|02 ] 02| 03] 05| 08| 11 | 13 | 16 | 18 | 21 | 24 | 26 | 29 | -31 | 34 | -37
260 00 | 04 |01 | 01| 01| 021 02| 02| 02] 03] 05| 08| 10 |13 | 15| 47 | 20 | 22 | 25 | 27 | 29 | 32 | 35
270 00 100 | 04 |04 | 01 |04 ] 02| 02| -02] 0205|0710 ]2 | 44| A7 |18 ] -21 |23 | 26 | 28 | -30 | 34
280 00 | 00 | 01 | 01| 01| 01| 02|02 02| 02| 05| 07| 00| 41| 43| 16 | 18 | 20 | 22 | 24 | 27 | 20 | 32
290 00 | 00 | 01 | 01 | 01 | 01| 02 | 02| 02| 02| 04 | 06 | 00| 11 | A3 | 45 | A7 | 19 | 214 | 23 | 25 | 27 | 30
300 00 | 00 | 01| 01| 01|01 |01 |02]|02 02| 04| -06|-08]|10]|A2]-14]16] 18| -20 | 22 | -24 | 26 | 29
Originator: MM Date: 12 Checker:__ M Date: __Q[gg)_pg.
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;" - W;s-;ePackage Surface Temperature Comparison R
? {Tartn = 26 C) ’
20 ——D=imvs.
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Instantaneous Linear Heat Load (kWIm) ' i
Figure 6-18. Waste Package Surface Temperature Comparison (Tem = 20°C)
T Waste Package Surface Temperature Comparison o
(Tean =30 C)
20 ety
- ; D=1.564m . -
e | cm——D=1.5m V5. |
& : D=1.564m
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§ ' D=1564m ' |
é ' c—(=2.5m V5. | |
[~ ’ D=1.564m :
& . -
5

0 0.2 04 0.6 0.8 1 12 14

Instantaneous Linear Heat Load (lem)

Figure 6-19. Wasfe Package Surface Temperature Comparison (Tgm = 30°C)
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w§$te Package Surface Temperature Comparison
{Tann = 40 C)

Temperature Difference (C)

0 02 04 06 08 1 12 14
Instantaneous Linear Heat Load (kW/m)

Figure 6-20. Waste Package Surface Temperature Comparison {Tgn = 40°C)

Waste Package Surface Temperature Comparison
- (Tein =850 C) :

Yemperature Difference (C)

0 0.2 04 06 08 12 14

instantaneous Unear Heat Load (kW/m)

Figure 6-21. Waste Package Surface Temperature Comparison {Tyw = 50°C)

Originator: 5™ Date:_§724/s1 - - Checker: _Akbl,._; Date: 5 !2%[&2.



Analyses & Component Dééign 7 . S ' h Calculation

Title: Thermal Calculation of the In-Drift Configuration Options
‘Document dentifier: CAL-WIS-TH-000013REVA | : Page 60 of 65

Waste Package Surface Temperature Comparison A
(Tean=60C)
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D=1564m =

N
Q

-
o
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[~

|e—Dz2mvs. |
i D=1.564m P
| m—D=25m vs. |
: D=1.564m

Temperaturs Differsnce (C)

0 02 04 06 08 1 12 14
- Instantaneous Linear Heat Load (kWim) o

Figure 6-22. Waste Package Surface Temperature Comparison (T = 60°C)

Waste Package Surface Temperature Comparison

(Tein =70 C)

0 _ | ——D=imvs. |
2 - , D=1.564m |
S em——Dz1Smvs, | |
. -D=1.564m | |

—Ds2mvs.
D=1.564m . |

e a8 e oo 43

| —D225mvs. |
D=1.564m .

Temperature Diflerence (C)

0 02 04 06 08 1 12 14
instantancous Linear Heat Load (kW/mj}

Figure 6-23. Waste Package Surface Temperature Comparison {Tga = 70°C)
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| Waste Package Surface Temperature Comparison ‘
f {Tenn = 80.C)
‘ D=1.564m
| e D= 1.5 Vs, 5
3 D=1.864m .
| em—D=z2mvs,
D=1.564m -
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Figure 6-24. Waste Package Surface Temperature Comparison (Tex = 80°C)
" Waste Package Surtace Temperature Comparison
(Tetn=90C)

20 ‘ : |w—Dzimvs,
i D=1.564m ‘
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: D=1,564m
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Temperature Difference (C)
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Figure 6-25. Waste Package Surface Temperature Comparison (T = 80°C)
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aste Package Surface Temperature COmparison 7 % .
{Tain =200C)

o | eme,
20 ’ ' : - D=1.564m . -
15 - : T D=1.5mvs. |
10 1w - : SR B D=1564m ' |

s| . | bt |

0 ] |—o=2smw. |

D“ISGGm §
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Temperature Difference (C)

-15 —
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Figure 6-26. Waste Package Surface TYemperature Comparison (T = 200°C)
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8. ATTACHMENTS
The attachments to this calculation are summarized in Table 8-1.

Table 8-1. Attachments Summary

Attachment Description Pages
Number - . _
i Compact disk (CD) (1 of 1 ) containing ANSYS V5.4 and V5.6.2 files, and NA
Excel files (see Attachment IV for file listing) .
1l File Listing for Attachment | . 4
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 Table I1-1. ANSYS and Exce! File Listing

IANSYS_Filesfcase1 , ‘_ IANSYS_Files/case2
[ File Name | Size (bytes) Date Time _|rile Name Size (byles) [Date Time
d45_001.out [302,060 03/2972002__|2:38p |55 001.out” 305,023  [03/20/2002__|2:49%p
d45_004.out |302,203 103/29/2002___|2:39p @55 004.cut 1305023 |03/29/2002__|2:50p
d45_008.out [302,204 03/20/2002__|2:39p d55_008.out 1305023 [03/29/2002 | 2:59p
d45_012.out [302,637 03/2972002__ |2:40p d55 012.out 1305168 |03/29/2002 _ |2:50p
da5_016.out [302,637 0372972002 |2:40p d55_016.out  |305,600  [03/20/2002__ [2:59p
020.out }303,069 03/29/2002__|2:40p d55 020.out 1305744 |03/26/2002__|2:59p

d45_024.out [303,213 03/20/2002__|2:40p d55_024.out__ 1306,032__ |03/29/2002 _ |2:59p
da5_028.out |303,357 |03/29/2002__|2:40p dS5_028.out 306,176 [03/20/2002 _ |2:59p
d45_032 out |303,645 03/29/2002 _|2:40p 55 032.out _ |306,320  [03/2072002  [3:00p
d45_036.out |303,789 03/29/2002__|2:41p |d55_036.out 306,320 [03/20/2002__ |3:00p
d45_040.0ut [304,077 ___ |03/29/2002__|2:47p d55_040.0ut __ 1306,608 _ |03/29/2002 _ [3:00p
da5_044.out |304,077 0372972002 [2:4%p d55_044.out 1306464 _ |03/29/2002 _ |3:00p
da5_048.out {304,365 03/29/2002__[2:41p d55_048.out (306,696  [03/29/2002__ |3:00p
d45_052.out 305,085 {03/29/2002__|2:41p d55 052.0ut” 1306,896 _ |03/29/2002__|3:00p
d45_056.0ut |304,653 [0372972002__|Z:41p 455 056.out___|307,763 - |03/29/2002__ [3:01p
d45_0G0.out (304,841 |0329/2002__|2:42p d55_060.out_—_ |307,040 __ |03/29/2002__|3:01p
d45_064.0ut |304,509 03/29/2002__|2:42p d55 _064.out |307,184  |03/29/2002__|3:01p_
d45_068.out [304,992 |03/2572002__|2:42p d55_068.0ut - 1307,040 __ [03/29/2002__|3:01p
045_072.out |305,280 03/29/2002__|2:42p d55_072.0ut __ 1307,616 _ |03/29/2002__|3:01p
d45_076.out [306,144 03/28/2002__|2:42p d55_O76.out __ 1307,472 __ [03/29/2002__|3:01p
a45_080.out |306.576 037292002 |2:42p d55_080.out 307,184 [03/29/2002 _ |3:01p
d45_084.out |306,764 0372072002 |2:42p d55_084.out 308,681 [03/20/2002 _ |3:02p
d45_088.out [305,776 037202002 |2:43p jd55_088.out _ |308,635 _ |03/26/2002__ [3:02p
d45_092.cut |307,072____ |03/20/2002__|2:43p 55 092.out 130,123 |03/2072002_ ]3:02p
d45_0S6.out |306,640 [03/2922002_|2:43p |d55_086.out— |308,547  |03/20/2002 __|3:02p
d45_100.out |307.217 03/29/2002__|2:43p _{d55_100.0ut _ |308,900  |03/26/2002__ {3:02p
d45 104.out 1306,497 03/28/2002  |2:43p d55_104.out 309,124 103/29/2002 - 13:03p
d45_108.out |306,065 03/25/2002__|2:43p _ d55_108.out__ |308,756 _ |03/28/2002__{3:03p
da5_112.out |378,112 103/28/2002__ |2:43p 1d55_112out _ {300,396 |03/29/2002__ [3:03p
d45_116.0ut (385879 103/29/2002 __|2:44p d55_116.out 308,800 'lo‘iﬁ’moz 3:03p
d45_120.0ut {360,318 03/28/2002__| _Z«p_——l-_disizo.oul 308,180 |03/29/2002__ |3:03p .
d45_124.out [378,56 03/20/2002__|2:44p [d55_1240ut 306,532  [03/20/2002__ |3:03p
da5_128.out |414,339 03/20/2002___|2:44p d55_128.out__ |308,327 _ [03/20/2002__|3:04p
d45_132.out |305.800 [03726/2002__|2:44p d55_132out__ |308.052___ |03/28/2002__ |3:0dp
d45_136.out (434,502 [0372972002_|2:44p d55_136.out _ [308.337 _ |03/29/2002__|3:04p
d45_140.out [306,088 (0372972002 __{2:44p d55_140.0ut__ (308,913 |03/29/2002__|3:04p
d45_144.0out [305,656 0372672002 |2:45p _ d55_144.out_ 1372,523 _ [03/20/2002__ |3:04p

5_001.0ut|19,893 10372072002 12:39p pd55_001.out 119,993 03/29/2002__[2:58p
pd45_004.0ut[18,893 {0372872002__12:39p pd55_004.cut_ |19,993 03/2072002__|2:58p |
pd4a5_008.0ut[18.893 |0372872002__{2:35p pd55_008.out_ }16,852 03/29/2002__|2:59p
pd4s_012.0ut[19,993 |037282002__|2:40p tpdss 01Zout_ 19,993 03/29/2002__|2:5%p
pd45_016.0ut[19.893 [0372872002__{2:40p pd55_016.out_ 119,933 03729/2002__|2:5%p '
pdas_020.0ut[18,893 J03726/2002__{2:40p |pd55_020.cut__ |19,953 03/29/2002__|2:59p
pda5_024.0u119.993 03/20/2002__|2:40p pd55_024.0ut__|19,993 03/26/2002__|2:59p
pd45_028.0ut]18.953 03/2072002__-|2:40p pd55 028.out 19893 |03/29/2002__|2:59p
pda5_032.0ut[19,893 10372872002 __|2:40p [pd55_032.0ut__|19,993 03729/2002__|3:00p
pdd5_036.0ut}19,593 [03/2872002__ |2:41p |pd55_036.0ut_ [19.853 03/29/2002__|3:00p
pdd5_040.cut[19,893 [0372872002__|2:41p pd55_040.out__ 119,993 03/29/2002__|3:00p
pda5_044.0ut[19,993 [0372572002__|2:41p pd55 044.out_ 119,693 0372972002 __ {3:00p
pd45_048.0ut[19,853 |03/2572002__[2:41p pd55_04B.out 19,893 |0¥29/2002__|3:00p
pd45_05Z.cut '__]'_19.993 037202002 [2:41p pd55_052.0out 19,893 103/20/2002__ |3:00p
pd45_056.0ut|15.993 [0372672002__|2:41p pd55_056.0ut__|19,093  [03/29/2002__|3:01p
pda5_060.out|19.993 [03282002_ |2:42p pd55 060.out - |19,093 -~ {03/28/2002__ |3:01p
pdas5_064.0ut|19,893 {0372072002__|2:42p pd55 064.out_ |19.993  |03/29/2002__ |3:01p
pdd5_068.0ut[19,993 [0372872002__|2:42p 55_068.out_ ]19.993 0372572002 |3:01p
pd45 072.0ut]19,993 ]03/29/2002 2:42p pd5S5_072.0ut 19,993 03/29/2002 3:01p
pd45_076.0ut|19,993 [o3r2972002__[2:42p |pd55_076.0ut . [15,993 __ |03/29/2002___|3:01p
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pda5_080.0ut[ 19,003 03/28/2002__[2:42p Jpd55_080.out 18,093 [03/20/2002__[3:01p

084.0ut]19,993 03/28/2002__ |2:42p {pd55_084.out (19,893 03/20/2002_ 13:02p

085.00t]19,993 [03/28/2002  |2:43p |pd55_088.0ut 19,993 03/20/2002 _ }3:02p
pda5_ 092.0ut]19,993 [0372072002 _ |2:43p {pd55_092.0ut__ 19,993 03/20/2002_ }3:02p
pd45_096.0ut]19,993 [03728/2002__ |2:43p pd55_096.0ut 19,993 103/20/2002 | 3:02p
pd45_100.0ut19,993 [0372972002_{2:43p {pd55_100.out 19,993 03/29/2002__ |3:02p
paAs, 104.0ut|19,993 [0372972002__[2:43p Jod55_104.0ut__[19.993 03/29/2002__[3:03p
pa45_108.0ut]|19,993 [0372872002__|2:43p {pd55_108.0ut {19,993 03729/2002__|3:03p
pd45_ 112.0ut|19,893 {0372972002__|2:43p [pd5s_tiz.out 19,993 |03/29/2002__|3:03p
pd45_116.0ut]19,893 [0372872002__|2:44p [pd55_116.0ut (19993 03728/2002__|3:03p
pdd5_120.0ut[18,993 0372872002 |2:44p pd55_120.0ut {19,993 03/28/2002__|3:03p
pda5_124.0ut[19,993 03/29/2002 _ |2:44p 5d55 124.00t  [19,993 03/20/2002__ 3:04p
pda5_128.0ut[19.853 |03I2_9_12002 072 2:44p {pd55_128.0ut {19,993 03/29/2002 _|3:04p
pdAs, 132.0ut|19,893 j03729/2002__|2:44p {pd55_132.0ut 19,993 03/29/2002 _ |3:04p
pda5_ 136.0ut|19,993 [0372972002__|2:44p |pd55_136.out {19,993 |03/2072002  |3:04p
pddb_140.0ut|19.993 - |03/20/2002__|2:44p pd55_140.0ut 19,993 03/29/2002__ |3:04p
pd45_144.0ut|19,993 [0372872002  [2:45p |pd55 d4a.0ut 18,302 03/29/2002 _ {3:04p

JANSYS_Files/case3 , I_ IANSYS_Files/cased

File Name | Size S Date Time Fie Name Size (bytes) |Date Time
d60_001.001_|357,736 Ioarz_sfzooz 3:05p d60_00T.out (304,676 |03/29/2002 _ |4:05p
F@ 004.out |357.526 ___|08/20/2002___|3:05p d60_004.out 304,620  |03/29/2002__ |4:05p
d60_008.0ut 357,736 03/20/2002 __|3:57p [d60_00B.out__ |304,968 __ |03/29/2002__|4:05p
[d80_012.0ut |357,737 03/26/2002__[357p d60_012.0ut __ {305,541 [08/29/2002 _ |4:05p
d60_016.0ut_1358,153 03/29/2002 __ |3:57p d60_016.0ut | |305,073  |03/29/2002 _ |4:05p .
d60_020.0ut 358,777 |0a/29/2002 _ |3:57p 060_020.0ut___[306,017____|03/29/2002__|4:05p
d60_024.0ut 358,985 03/28/2002___|3:56p d60_024.out__ 306,117 __|03/20/2002__|4:05p
d60_028.out_|350,753 - |0X29/2002__ |3:58p d60_028.0ut__ |306,405 __ [08/20/2002__|4:05p
d50_032.0ut_{359,753 03/20/2002 __ [3:58p d60_032.0ut 306,405 |03/29/2002 _ |4:05p
d60_036.00t |359.753 03/29/2002 __|3:58p d60 036.0ut 306,405 |03/29/2002__ |4:05p
d60_040.0ut |353,585  |0a/20/2002 _ |3:58p d60_040.out__ 1306693 [029/2002__[4:05p
060, 044.0ut_|359,951 0372672002 [3:58p {d60_0a4.out 306,837 [0a/29/2002 _ |4:06p
d50_048.0ut |359.861 03/29/2002___|3:58p {d60_048.0ut 306,837 __ |03/29/2002__|4:06p _
d60_052.0ut |360,729 03729/2002___|3:59p d60_052.0ut 307,413 |0a/2/2002 _ |4:06p
960 _056.0ut_]360,793 03/26/2002__{3:50p 60_056.0ut {307,557 |03/29/2002 _|4:06p
[d60_.060.0ut_|360.837 0372912002 [3:50p ____ |d60_060.out _ 1307,701 __ [03/20/2002__|4:06p
d50_064.oul_|361,225 [03729/2002__|3:590 d60_064.0ut__ 307,701 |03/20/2002__|4:06p
d60_068.out 361,033 03/29/2002___|3:58p d60 068.0ut __ |309.150 . |0a/29/2002 _ |4:06p
d50_072.0ut 361,064 03728/2002__|3:50p d60_072.0ut 307,889 |03/20/2002__|4:06p
d60_D76.0ut 361,244 03/28/2002__|3:59p d60 076.0ut 1300147 |0a/29/2002 |4:06p
(d60_0B0.out | 361,484 03/28/2002__ |3:5% d60 0B0.out _ |308.421 _ |0A/28/2002  |4:06p
d60_064.out 361,506 03/29/2002__ |3:59 d60_084.out _|308,421 __|03/20/2002__[4:07p
d60_083.out ———{_'362.111 037202002 |4:02p d60_0BB.out 308,277 |0a/20/2002 _[4:07p

; 4:02p d60_002.0ut _ |308,824 _ |03/20/2002 _|4:07p
4:02p d60_096.0ut 309,115 J0a/20/2002  |4:07p
X 4:02p d60_100.0ut __ 309648 |03/20/2002__|4:07p
y 3:02p d60_104.0ut__ 300257 [03/20/2002__|4:07p
d60_108.00t 361,578 [0372972002 _|4:03p [c60_108.0ut _ [309.401___[03/26/2002 _{4:07p
d60_112.00t 362,787 03/26/2002__|4:03p d60_112.0ut 309,692 |03/29/2002 _ {4:07p
360_116.001 |362,522 03/20/2002 __ |4:03p 060_116.0ut (309,404 __|03/20/2002__|4:08p
[d60_120.0ut |290,623 03/29/2002___|4:03p d60_120.0ut 1310271 |03/29/2002 _ |4:08p
. 960 12300t _|362.464 03/29/2002 __|4:03p d60_124.0ut__ 1310124 |03/20/2002__|4:08p
d60_128.001 362,093 03/29/2002 __ |4:03p d60_128.0ut__ |300,401 __|03/29/2002__|4:09p
[d60_132.0ut_|361.722 03/29/2002 __|4:03p —|d60_132.0ut___|310,044__ |03/29/2002__|4:08p
dB0_136.0u1_|362,877 03/20/2002 _ |4:04p 1d60_136.0ut  |300,077 _ [0a/29/2002 _ |4:09p
d60_140.00t |362.733 03/20/2002 __|4:04p d60 140.0ut  ]309,113 _ [03/29/2002 _ |4:09p
-[d60" 144,001 290,544 03/29/2002 __[4:04p 060 _144.0ut _ |310,335  [0a/29/2002 |4:09p
: IANSYS_Files/caseS IANSYS_Filesicaset -

File Name | Size (bytes) Date - Time File Name Size (bytes) |Date Time
[d50_001.0ut_|301,569 03/26/2002 __[4:10p d40 001.0ut 296,877 |03/20/2002  [4:15p
d50_004.0ut 301,569 03/20/2002 __|4:10p a40_004.out  |207.121  |03/29/2002 _ {4:15p
d50 008.0ut 301,713 03/29/2002___|4:10p g40_008.out 297,121 03/202002__ |4:15p
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50 _012.0ut 302,290 [0372672002 _ [4:10p 40 O12.0ut __ }297,410 _ [03/29/2002  |4:15p
[650_016.out_|302,722 {03/20/2002_ {4:10p d40_016.0ut__ |297,554  |03/29/2002_ {4:15p
[d50_020.out_|303,010 0372672002 |4:10p 440 02000t |207,842 _ [02/29/2002 _ |4:15p
[d50_024.out_|303,010 03/20/2002___ |4:10p 640 O24.0ut __ |298,274 03/28/2002 _ |4:15p
450 028.out_|303,208 03/20/2002 __ |4:11p 40_0z26.0ut __|298.274 __ |03/20/2002  J4:15p
d50_032.0ut |303,288 0372072002 ___|4:11p d40_0320ut___ |298.706 _ |03/29/2002 _ 14:15p
d50_036.cut 303,442 03/20/2002___|4:11p d40 036.out  |299,562  J03/29/2002  |4:15p
d50_040.0ut |303,586 03/26/2002___|4:11p d40_0d0.out {208,894 .|03/29/2002__|4:16p
d50 044.0ut [303.730 03/29/2002___ [4:11p d40_0dd.out  [299.428 __ [03/29/2002__|4:16p
[d50_048.out (303.874 03/25/2002___ |4:11p d40_048.0ut _ |298,994  103/29/2002_ J4:16p
303,874 '_t'O'SIZ'Q/ZDOZ 4:1p d40 052.0ut 299,717 |0A29/2002  |a:16p
304,888 03/29/2002___[4:97p 440 O56.0ut 209426 |0A/29/2002  |4:16p
305,931 *oarzglz"“ooz 2:11p 040 060.out  |299,429  |0/20/2002 |4:16p
304,885 4:92p 440 _064.0ut  |299.282  [03/20/2002 J4:16p
412p —|d40_068.out - (799,420  |03/20/2002 |A:16p
4:12p 440 _072out _ [300,152 _ |03/20/2002 _ {4:16p
4:12p d4D O76.0ut __ |301,013  |03/20/2002  J4:16p
3:12p d40_080.out__ |301,224 __ |03/26/2002__ |4:17p
4:12p d40_0B4.out  |301,867 __ |03/29/2002 |4:17p
4:12p d40_08B.out 300,146 |03/29/2002__ 4:17p
4:12p d40_092.out 300437 __ |03/29/2002__|4:17p
a:13p d40_096.out 301,016 |03/29/2002__|4:17p
4:13p "|d40_100.0ut (300,726 __ |03/29/2002__|4:17p
4:13p d40_104.0ut  |300,447  [03/29/2002 [4:17p _
4:13p {340 10B.out {300,726 |03/29/2002  [4:17p
4:13p 1640_112.0ut (301,158 [03/29/2002  |4:18p
4:13p d40_116.0ut__ |300,565__ |03/29/2002__|4:18p
X 10372872002 {4:13p d40_120.cut__ |300,576 __ [03/26/2002__|4:18p
950 124,00t |305,606 03/29/2002___{4:14p 430 124.0out 301,718 {03/20/2002 |4:18p
d50 128.0ut ]306,249 0372072002 |4:14p 430 126.0ut (301,014 [03/29/2002  |4:18p
d50_132.cut 305894  |03/29/2002 _ J4:14p d40_132cut (301014  |03/29/2002 [4:18p
d50_136.0ut_|306,166 03/28/2002___|a:14p d40_136.0ut __ 1301289 ___|03/20/2002__|4:19p
.[d50_140.0out_[305.897 0372072002 |4:14p d40_140.0ut __ [300,425 _ [03/29/2002 |4:19p
d50_144.0ut_|305.654 03/20/2002_ |4:14p daD_14d.0ut _ |301,062  J03/29/2002  |4:1Sp
JANSYS_Files/SR_dp , JANSYS_Files/SR_nd
FieName | Size(bytes) |  Date Time  |File Name Size (bytes) |Date Time
[d55_001.0ut_[263.814 04172002 |3:40p d55_001.0out 268203 |04/03/2002 }10:22a
[d55_004.out 283,830 041172002___|3:40p d55 0D4.out _ |266,347 _ J04/03/2002__ |10:22a
d55_008.cut_|283,631 04172002 |3:40p d55_008.out _ [268,347 __|04/03/2002__|10:22a
[d55_012.0ut_|283,831 04/1172002___ [3:40p d55_0120ut__ |268.492 __ |04/03/2002__ |10:23a
d55 016.0ut |284,039 0471172002 [4:11p 355 016.out __ |260,068  |04/03/2002 |10:23a
[d55_020.cut_|284.455 0471172002 {4:-11p 855 _020.0ut __ |269.212 __ |04/03/2002 _|10:23a
d55 _024.0ut {284,871 0411172002 |341p d55_024.0ut__ 1269,644 04/03/2002__|1023a
[d55_028.0ut_{285,647 [04r12002___{3:41p d55_026.out __ [269,768___ [04/03/2002__|10:23a
d55_032.0ut 265,639 [047/1172002  f341p d55 0a2.0ut __ [260,032 __|04/03/2002 _ |10:23a
Y 341p d55 036.0ut {270,367 |04/03/2002  |10:23a
40, 341p jd55_040.0ut |270.364 04/03/2002 _ [10:24a
i, 3:42p d55 0dd.out  |270.290  [04/03/2002  |10:24a
355 _048.0ut_|286,055 0411/2002___|3:42p d55_048.0ut__ |270.511 04/0372002__|10:24a
(955 052.0ut {286,327 0411172002 342p d55 052.out__ |270,796 _ |04/03/2002_|10:24a
[d55 056.0ut |287,031 0471172002 |3:42p d55_056.out 270,364 |0403/2002__[10:24a
d55_060.out [286.472 0411172002 |3:42p d55 060.0ut  |271,234 0470372002 {10:24a
d55_064.0out [267,562 {04131/2002___|3:42p dS5_064.out __ [271,084 __ |04/03/2002__ {10:24a
d55 068.out 268,253 04711172002___|3:42p d55 068.0ul _ |271,522  |04/05/2002  |10:24a
[d55 072.00t 266,919 0411172002 |3.42p d55 072.0ut {271,519 04/03/2002__|10:25a
d55_076.0ut lza7 674 041172002 |3:42p d55_O76.out  |271,372 0410372002 |10:25a
d55 080.out_|267,672 ___ |04/1172002__ |3:43p d55 0B0.out _ |272,306 __ 104/03/2002  |10:253
[455_08%.out_[287,528 ___[04/19/2002__ [3:43p d55_083.0ut _ |272,744 04/03/2002__ [10:25a
d55_083.0ut | 267,511 |04/11/2002 3:43p d55_088.out 272,082 04/03/2002 {10:25a
[d55_09Z.out_[288.618 0471172002 |3:43p d55_00Z.0ut__ |271,051 04/03/2002_ |10:25a
[d55_006.0ul {288,638 0411172002 |3:43p d55_096.0ut __ |272,675 __ |04/03/2002 _ }10:25a
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— foi Lot
d55_100.0ut_|267,844 10471172002 [3-44p d55_100.0ut _ |273,075  J04/03/2002  |10:252
d55_104.0ut |287,755 04/11/2002___|3:44p d55_104.0ut _ |272,640 _ |04/03/2002 _ |10:26a
[d55_106.0ut_|288,833 0471172002 |3:44p d55_108.0ut__|273,654___ 104/03/2002__|10:26a
d55 112.0ut 290,491 04/11/2002 | 3:44p d55 112.0ul __ |273,360 _ |04/03/2002 _ |10:26a
d55_116.0ut 267,656 0411172002 [3:44p d55_116.0ut  [272,784  |04/03/2002 _ }10:26a
d55_120.0ul_|287,601 0471172002 |3:44p d55_1200ut__ |273.449 __ [04/03/2002__[10:262
355_124.0ut_|268,107 0471172002 |3:44p d55_124.0ut  |273,507 _ |04/0a/2002 _ |10:26a
55 198.0ut 268,955 04/11/2002 __ |345p d55 128.0ut  [272,208 _ |04/0a/2002  |10:26a
d55 1:3znut::]287.9so 04/11/2002 _ |3:45p d55_1320ut___[273.072___ |04/03/2002__|10:26a
d55 136.0ut 266,952 04A17/2002___[3:45p d55_136.0ut___ 273,219 [04/03/2002__|10:27a
d55 140.0ut |289,022 04/11/2002 | 3:45p [d55 140.0ut 273,075 . |04/03/2002 }10:27a
d55_144.0ut_|289,399 O4111/2002___|3:45p d55_144.0ut__ 1274227 __ [04/03/2002_ |10:27a
d55_5c.out . |407,027 |04716/2002 __ |8:00a d55_5c.out 391,885  104/03/2002 |11:49a
~ IKExcel_Files/ ) IAnsys_Files!

FileName | Size (bytes) Date Time File Name Size (bytes) lDale. Time

55 or_fitxds 168,928 05/22/2002 __ |443p |mater 3d1.dat 13,375 0372572002 |4:19p
. {855_cir_nodri |54 205 04M722002  |9:13a

|p, fitxds * )
o o-th05M480.224 0410172002  (228p
wpdiaxs _ |310,764 [0an72002 __ [9:25a
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‘OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMEN 1.0A° QA

SPECIAL INSTRUCTION SHEET/ /, U Page: 1 of: 1
Complete Only Applicable tems % 61902

Thisisa plar.‘eholder page for records that cannot be scanned

2. Record Date 3. Accession Number

0512572002 Arr72: mMoL, 200.20&/3 0452
4. Author Name(s) _ 5. Author Orgamzahon
HANGYAN MARR -
/v/A
i cn

THERMAL CALCULATION OF THE IN-DRIFT CONFIGURATION OPTIONS

7. Document Number(s) v D - 8. Version Designator
CAL-WIS-TH-000013 S REV. A

5. Documant Type 0. Medium
DATA ’ . | CD-ROM

17, Access Contral Code
PUB

12, Traceability Designator
DC# 31634

13, Comments

THIS IS A SPECIAL PROCESS CD-ROM AS PART OF ATTACHMENT 1 (DISC 1 OF 1) AND CAN BE LOCATED
THROUGH THE RPC.

THIS DATA SUBMITTAL TO THE
RECORDS PROCESSING CENTER 1S
FOR ARCHIVE PURPOSES ONLY, AND
IS NOT AVAILABLE FOR VIEWING OR
REPRODUCTION

15
,

AP-17.3Q11 . ' 7 , Rev. 0473072001




