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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 Planfor: 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) 5.4
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 a 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 conservatively 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 this 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: SNOOI IT0571897.014), the thermal conductivity provided
in Ref 22 is based on lithophysal 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 assunption 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 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 V5.4 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 5 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 Software 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 V5.62. 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 exempt from requirements of AP-SI.IQ
(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 calculation results can be reproduced and checked by
hand.
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5. CALCULATION

5.1 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. 1-4, 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.). Figure 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 I 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 firm 5.5 m to 6.0 m due to the change in emplacement
method.

Case (4) (see Figure 5-4, taken from p. 1-8, 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 positioned higher due to
different support design. No drip shield is used.

Originator: Jj Date: I% - c 4 DChecker: Sty Date: cxLD



Analyses & Component Design Calculation

Title: Thermal Calculation of the In-Drift Configuration Options
Document Identifier CAL-WIS-TH-000013 REV A Page 9 of 65

I; °

Figure 5-1. Configuration for SR Base Design
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Figure 5-2. Configuration for Cases (1) and (2)
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Figure 5-3. Corfiguration for Case (3)
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Figure 5-4. Configuration for Case (4)

Originator: 4Lm Date:_.%/8l-- Checker: ASL Date: -5W&42.



Analyses & Component Desigh Calculation

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

$ WU'IACEMENT DRIF T

- - ~~GROUND CONTYROL.
ENVELOK

I IR~~~~2300.n

Figure 5-5. Configuration for Case (5)
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Figure 5-6. Configuration for Case (6)
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5.1.2 ANSYS Thermal Representations

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 5m-into-rock). Since the temperature response
at Sm-into-rock should remain the same for the same waste package heat generation rate
regardless of the in-drift configuration, the same temperature boundary conditions at 5m-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 (see Assumption 3.4).

The boundary condition for each of the cases is a constant temperature at the Sm-into-rock, the
range of which includes 50C, and 20 °C to 900C in increments of 100C (Only the SR Baseline
cases with and without drip shield includes the 51C rock boundary condition. Other cases range
from 200C to 900C for the Sm-into-rock temperature.). Constant heat generation rates ranging
from 0.01 kWMm 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

R = P df- (Equation 5-1)
q

where:
R = thermal resistance between waste package surface and drift wall (0C-m/kW)
Tvwp = waste package surface temperature (0C)
Tdf = drift wall temperature (IC)
q = waste package heat generation (kW/m)

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

R=a+bTm + cTm2 + dT 3 (Equation 5-2)

Originator: //AA Date: hekJ t 2Checker: MAd Date: !A121 9
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Attachment I shows the calculation details for the SR Baseline Case (with and without drip
shield; files /Excel Files/d55_cirfit.xls and /Excel Files/d55_cir nodripfit.xls) and Case 2
(file fExcelFiles/d5 rh-gsjit-xls).

Table 5-1. Case Summary

SR Baseline SR Baseline

(with drip (without drip Case I Case 2 Case 3 Case 4 Case 5 Case 6
shield eshield)

ISRMdI e 7-- J caseV kase3J kase4J Icase51 kcase61
d55 001 d55 001 d45 001 d55 001 d60 001 d60 001 d50001 d40001
d55 004 d55 004 d45_004 d55 O4 dS60004 d60 004 d50_004 d40 004
d55_008 d55 008 d45 008 d55 008 08 d60_008 850 008 d40_008
d55 012 d55 012 d45 012 d55 012 d60_012 d60 012 d50_012 d40 012
855_016 d55 016 d45 016 855 016 d60_016 d60_016 d50_016 d40 016
d55 020 d55_020 d45_020 d55_020 d60 020 d60_020 d50 020 d40_020
d55 024 d55_024 d45_024 d55_024 dSO6024 d60_024 850024 d40 024
d55_028 d55 028 d45 028 d55 028 d60 028 d60 028 d50 028 d40_028
d55 032 d55 032 845 032 d55 032 d60 032 d60. 032 d50 o32 d40 032

d55 036 845 038 d55 036 d86 036 d60 036 d50 036 d40 036
dS_040_____ 855 040 845_040 d55 040 d60 d6O d00 d8O 040 d40_040
d55_044 d55_044 d45044 d55044 d60 044 d60 044 d8O 044 d40 044
d55_08855 048 d45 048 d55 048 d8O_048 d8O 048 d50 048 d40 048
d5_5052 d55 052 d45!052 d55 052 d60 052 d60 052 d50 052 d40 052
855 056 d55 056 1 d45.056 5d5 056 d8O 056 d60 056 d50 066 d40 056
855 060 d558060 d45 060 55060 860 060 dSO 5 060 840 060
d55 064 d55_064 d45 064 d558064 d60 064 d60064 d50_064 d40 064
d55 068 d55 068 d45 068 d55 068 d60 068 d60 068 850 068 840 068
d55 072 d55 072 d45 072 d55-072 d60 072 d60 072 850 072 840_072
d55_076 d55_076 d45_076 d55_076 d60_076 d8O6076 d50_076 d40_076
d55 080 855 080 45080 855 080 860 080 00 8d5O080 d40_080
d855 084 d55 034 d45 084 d550884 _ _ _ 8 40-aw- 060 040 084
d55 088 855 088 845 088 855 088 8 86 088 86 0088 85088 d40 088
d55_092 d55_092 d45_092 d55_092 d60 092 d60 092 d50_092 d40 092
d55_096 d55_096 d45_096 d855096 d60 096 d60906 d50 096 d40_096
d55_100 85S100 d45_100 d55_100 d60_100 d60_100 d50_100 d40_100
d55 104 855L104 d45_104 d55_104 d60 104 d60 104 d50 104 d40 104
dSS108 d55_108 d45_108 d55_108 d60108 d60_108 d50_108 d40_108
d55 112 d55 112 d45 112 d55 112 d60 112 d60 112 d50 112 d40 112
d55116 d55 116 d45 116 d55 116 d60 116 d60 116 d50 116 d40 116
d55_120 d55_120 4520 d55 120 d60_120 d60_120 d50_120 d40_120
d55_124 d55 124 d45_124 d55 124 d60 124 d60 124 d50_124 d40_124
d55 128 dSS 128 d45 128 d55 128 d60 128 d60 128 d8O 128 d40 128
d55_t32 d55_132 d45 132 d55132 d60 132 d60 132 d5O 132 d40 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 d40 140
d55_144 855_144 d45_144 d55_144 d60_144 d60144 d5O 144 d40_144
d55_5c d55 5c II

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. TIis 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 thickness of 15 mm.

All other dimensions of the alternative in-drift configurations 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 1.564 m
Waste Package Inner Shell ThIckness 0.050 mi
Waste Package Outer Shell Thickness 0.025 m
Drip Shield Width 2.512 in
Drip Shield Top Radius 1.285 m
Drip Shield Thickness 0.015 mi

5.2 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):

q 12 =- UA,(T 1
4 -T2 4 )

1 +1-82 (r,'
-+ I2-i

(Equation 5-3)

where:
qI2 = heat transfer rate from waste package to drift (W)
cy = Stefan-Boltzmann constant = 5.670e+8 W/m2kK4

Al = waste package surface area (m2)
T, = waste package surface temperature (K)
T2 = drift wall temperature (K)
c1 = waste package surface emissivity
82 = 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
lExcel Files/wpdia.xls).

5.3 THERMAL PROPERTIES

The number of digits in the values cited herein may be the 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 Material
Waste Package Outer Shell Alloy 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 Alloy 22
Rock Tptpil

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 54 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)

TS100 0C T:1000C
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 (WImK;)
1.5

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 enissivity 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
(0) fWNIm.K)
48 10.1
100 11.1
200 13A
300 15.5
400 17.5
500 19.5
600 21.3

Table 5-7. Thermal Conductivity of 316NG

Temperature Thermal Thermal
Conductivity Conductivity

(OF) (C) (Btuthr-ft--F) (Wim-K)

70 21.11 7.7 13.33
100 37.78 7.9 13.67
150 65.56 82 14.19
200 93.33 8.4 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
450 232.22 9.8 16.96
500 260.00 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

Emissivli
0.87 1

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
titaniumn.

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

Emissivit|
0.63

Table 5-10. Thermal Conductivity of Titanium Grade 7

Temperature Thermal Thermal
Conductivity Conductivity

(on (,IC) (Btulhr-ft.F) (WIm-K)
70 21.11 12.68 21.95
100 37.78 12.52 21.67
150 65.56 12.25 21.20
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
400 204.44 11.45 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
650 343.33 11.17 19.33
700 371.11 11.15 19.30
750 398.89 11.18 19.35
800 426.67 11.20 19.38
850 454.44 11.23 19.44
900 482.22 11.30 19.56
950 510.00 11.36 19.66
1000 537.78 11.43 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
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thermal conductivity is based on Assumption 3.2. The emissivity of sand (Table A. 1 1, Ref. 17) is
used for the invert surface listed in Table 5-12.

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

Temperature Thermal Conductivity
(IC) (WIm-K)

Vertical Lateral Axial
50 7.078 1.735 1.206
100 7.163 1.723 1.212
150 7.170 1.705 1.210
200 7.111 1.680 1.202
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 Properties of Invert Ballast Material (bottom layer)

Thermal Conductivity EmlssvtY

0.2 0.9

S. ANSYS FILES

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

The format of the input file normally includes the following:

I) Describe the file names, problem evaluated, 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.e., material property files and heat load files needed for the

execution.
4) Define element types used in the file.
5) 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-1.

The mesh of the finite element representation is appropriately generated according 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

6.1 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 conditions for the SR
Baseline 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 700 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 alternative cases and the SR base design
becomes insignificant.

Similar results can be observed in the drift 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 alternative in-drift configurations.

Figure 6-17 shows the ANSYS representations and temperature contours for all the cases at rock
temperature of 700C.

62 IN-DRIFT THERMAL RESISTANCE

The thermal resistance calculated for SR Baseline Case and the Case 2 (See Attachment I, Files:
lExcel Files:/d55_cirfit.xls; /Excel Files:/d55_cir nodripfit.xls;
/Excel Files:/d55trhgsfit.xls) are listed as follows:

SR Baseline Case (with drip shield):

R =123.60980-1.04808 x T. + 0.00504x T,2 -1.40067e -5 x T'3 + 1.67707e -8 x T,4

(Equation 6-1)
SR Baseline Case (without drip shield):

R =69.41964-0.5925lxTm +0.0029OxT 2 -8.19436e-6xT. 3 +1.00068e-8XTm 4

(Equation 6-2)
Case 2:

R = 1 16.24725-0.57115 x Tm + 0.00214 X T.' - 3.62399e-6 x Tm3 + 2.13395e-9 x Tm4

(Equation 6-3)
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Table 6-1. Temperature Results for SR Baseline Case (D = 5.5 m; circular, with drip shield)

Ma. Wase Ma. Wae Max. Wase
".C. at Instantaneous Package at. Drft Wal h"ttaOus Package DiL f DHWal Instainaneo Package Max. DriftWal

Sm4ntoncxk Ca" Name Unear Hat Surece Temperatre C Name Lir Heat Surface Temperatue Cas Nam Unear Heat Surface Temperatre
(IC) (kt) Tempetu (0C) (W Temperatu (C) (k ) Temprur (

5' 0.01 7.0 5.8 0.52 824 47.8 1.04 143.9 91.1
20 0.01 21.8 20.8 0.52 97.02 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
40 /S 0.01 41.7 40.8 0.52 113.0 830 S 1.04 176.6 135.650 SR..dp/ 0.01 51.6 50.8 dSod52I 0.52 121. 93.0 _dp/ 1.04 187.9 149.9
60 d5_001 0.01 61.6 60.8 55_ 0.S2 - - 1 1 d55_104 1.04 198.3 162.8
70 0.01 71.5 70.8 0 141.8 117.7 1.04 210.1 0 177.2

0.01 81.5 80.8 0.52 153.7 131A 1.04 - 222.- 11T.5
90 0.01 91A 90.8 T 161 1 1.04 233.0 204.3
5' 0.04 12.8 8.3 0.58 90. 5IT 1.08 148.0 wA

0.04 27.3 23.3 0.56 1 01.9 662 1.08 160.9 112.5
30 0 37.0 33.3 0.56 1 0.8 76 1.08 1 71.0 1 268.3
40 0.04 7T 47 433 0.56 i117.8 1.08 181.1 139.5I0 SR..dpl __ 569.4 53 ISkdp/ 0.56 12. 96 /S d -i:or 192.5 15.

d55R .004 0.04 - 50T 0.56 135.9 T d55 - - 204.1 168.4
70 0.04 76. F475_ -7T2-108 _Wi4 _8181A
80 0.04 85.8 83.3 0.56 159A 1362 1.08 I 195.9
90 0.04 95.T 93.3 0.56 171.5 150.0 1.08 2382 209.2

0.08 20.2 11.5 0 95.3 54A -121 52.0 97.8
20 0.08 34.2 5 O 106.7 6. 1. -12-i 16S.8117.
30 0.08 43.6 36.6 0.6 114.5 79.6 .12 176.0 131.0
40 0.08 46.6 0.6 122.5 89.6 I1.12 186.8 146.2

ISR.d55L 0.0 62.7 56.6 /SR...dp/ 0.6 130.6 99.7 d55..1dp 1.1 197.0 1_58.1I5 d55_0OP8 0.08 72.2 66.6 d55_060 0.6 141.3 1129 d55112 112 2088 172.8
70 0.08 81.9 76.6 0.6 152.8 126.6 1.12 219.6 185.9
80 0.08 91.5 86.6 0.6 164.6 14 0 1.12 231.7 20.3
90 0.08 101.2 96.6 0.6 176.8 15*4A- 1.12 243.8 214.6
5' 0.12 27.3 14.8 0.64 100.1 57.8 1.16 156.1 1012
20 0.12 40.9 29.8 0.64 111.4 72.8 1.16 170.7 121.8
30 0.12 50.1 39.8 0.64 1192- 82.9 1.16 1 135.1
40 /S~d 59.3 49.9 /S dl 0.64 127.1 1 2. /S d1.16 iii7_3 149.2
50 SRd/ 0.12 68T ~ 59.9 0.64 135.8 10. iS..di 1.16 ~ 20. 163.8
60 d55012 0.12 78.1 69:9 0.64 146.8 117.5 d56116 1.16 213.4 177.0
70 0 87.6 79.9 0.64 158. 131.5 1.16 225.4 191.5
80 0.12 97.1 89.9 0.64 170A 145.5 1.16 2364 204.7
5-90 > 2 106.6 I 1W o.e 182.1 158.9 _ 116 248.8 219.4

20
30

I4I1-ap,
d55...01

U.10 j14.U in-i
4. ~ ~ ~ 1. 1Io,1_-pI

d55_068
u.00 1U425 61.1

0.16 47.3 - 33.1 _-0.68 I 116.0 1 76.2
ItiWlpI
d55-120

105.6
1.2 1 175.11 1259

-s -
l 

-
l 

|--56.3 -73.1

O.t6
0.16 56.3 43.1 0.65 123.8 862 *1 . 1 d0. 140.2
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Max. Waste Max. Waie Max. Waste
B.C. at Instantaneous Packae Max. Drift Wd Instananeowu Paca Max. Drift Instantneous Pac e ax. Drift Wai

Sm4ntorok* CseNme Unar Het Surface Temperae Case Name Lnear Heat Surface Temperature Cae Name Linear Heat Surface Temperature
(C) (fWhn) Temperature (C) (kWhm) Temperature (C) (kWln) Tempature (IC)

40 0.16 65.4 Sri 0.68 96.3 12 195.7 _5_3.

50 0.16 74.5 63.F 0.68 i14. 108.3 12 207A 168.1
60 - 0.16 83.8 73.2 oes 15ET 122.0 1.2 218.0 181.2
70 --- 0.16 93.1 6TFW- oTes 11.B 230.2 '196.1

0.16 102.5 Ur*2 o7 7 14Q. 1.2 241.1 209.1
so_______ 0.16 112.9 0J$ 104.3 ___ _ 1 7.T 163.7 1.2 253.7 224.0

0.2 40A 21.3 0.7 09A 64.4 1.24 165.3 110.0
20 02 53.5 36A 0.72 1 20.6 79. 1.24 180.0 130.6
30 0.2 62.3 - 6.- *O.2 -1_7 89 1.24 190.0 1442

40 - 02 71.2 56.4 / d72 1pT -T -. r 1.24 201.5 159.1
50 IS55R.dl20 0..28893 665 /SR...dp/ 07r-_ 1 1128 /Si.R2d4 211.9 172.3

60 d55...020 ~0.2 8937 . d55 .072 - 0. --2 15 . 123 d55..124 1.24 223.1 186.1
70 0.2 98.5 86.5 0.72 169.3 140.7 124 234.9 200.5
80 _ f67= 3*M.5 0.72 180.7 f T124 245.9 213.6
90 1 9.2T 108.9 0.72 193.1 _ 124 258.6 228.6

0.24 46.7 24.6 0.76 114.0 67.7 1 W* 170.0 114.7
20 0.24 59.4 39.7 0.76 125.1 82.8 1.28 184.9 135.6
30 0 68 49.7 0.76 132.7 92.9 12 28 T95.1 149.3
40 0.24 76.9 59.8 0.76 141.1 103.7 128 .0 I

/SR..dpl 0.24 85.8 69.8 dp/ 0.76 151.7 1117 ds5 128 216A 176.4
60 _ 55....024 0.24. 94.7 79.8 0.76 163.0 7 -- WU 1.28 228.5 191.5

70 0.24 103.8 89.8 T 0.76 174.3 144.9 1.28 239.5 204.8
80 0.24 113.0 99.9 0.76 186.1 158.9 1.28 250.5 218.0
90 0.24 125.3 113.4 0.76 198.3 173.1 1.28 263A 233.1

S. _0.28 52.7 27.9 0.8 118.4 71.1 1.32 174.8 .119.5
20 0.28 65.2 43.0 0.8 129.5 8.2_ 1.32 189.3 139.6
30 0.28 73.8 53.0 _0. 8 137.1 9.2 1.32 200.141
40 0.28 82.4 631 0.8 -1 -4f 108.3 1.32 210.4 167.4

IS55 dp 0.28 91.2 731 IS.dI - n - j 9 -j j - SR .d I - i:.3 221.5 181.5
60 d55...028 0.28 100.0 831 d55..080 0 B 13 d5. 132 1.32 233.1 195.8
70 0.28 109.0 93.1 0.8 179.7 MAT 1.32 244.0 209.1

80 0.28 118.9 1042 0.8 1I1.W 163.T 1.32 255.4 222.7
90 0.28 131.4 118.0 0.8 203.4 177.8 1.32 268.2 237.7
St 0.32 58.6 31.2 0.9 - 122.8 74.4 1.3 179.1 123.6

-- 20 0.3W -70.9 4__ _ 0.84 133.8 89.5 1.36 194.4 144.8
30 0.32 79.3 56.3 0 0W- _ 141.4 99.5 1.36 204.4 158.2

0 -TTF 0.84 161.4 112.8 1.36 - iTTY i7TA
d55 032 T 105.2 -d55_13060 __Eff -~~~105Y 86:4 d508 084 1773.6 140.7 1.36 _1_237.6 200.2

70T 114.1 6.5 0.4 1.5 T1.36 248.6 2134
80 0.32 124.8 108.7 0.84 196.6 168.3 1.36 1 261.2 228.5
90 0.3_2- -_137.T 122.5 0._84 - 208.5 18 __2.1 1.35 273.0 242.3
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Max. Wast MaX. Waste Max. Waste
B.C. at nnsantanawos Package Max. Drift Wall l neous Packag Max. Dtift Wil h ntecue Packge Max. Drift Wa

Sm4nto-rock Cae Name Lear Heat surface Temperature Ce Name Lnear Heat urface Templeratue Case Name Linear Heat Surfece Temperature
('C) (kWIm) Temperatu (IC) (kWh"w) eperatue (IC) (kWIm) Temperature (IC)

(IC) MC lMC
5S 0.36 642 34.5 0.88 127.2 77.7 i.4 183.8 128.2
20 0.36 76.4 49.6 0.88 [1 82. 1. 1 148.9

30 039 846 59.6 7~ ~ T i
40 ISRkdp/ -0.36 931 6. /SR.dpl I T 1
50 0.36 101.6 79.7 0.88 167.2 103.7 1W4 231.3 191.1

60 55R 038 0.36 110.3 891 .7 d78 8 -- T- d/55.._140p o T1 2 2

70 0.36 119.1 99.8 0.88 189.8 158.7 1.4 253.1 2T7.7
80 0.3ff 130.8 113.2 0.88 201.5 172.6 1.4 266.0 2332
90 0.36_____ ~ 143.2 127.1 0.88 213.5 186.6 . 1. 277.7 246.9
5' 0.4 69.7 37.8 0.92 131.4 81.1 1.44 188.6 133.2
20 OA 81.7 52.9 0.92 142A 96.2 1.44 202.8 152.8
30 0.4 89.9 63.0 0.92 151.2 108.0 1A4 214.5 168.3
40 0.4 98.2 730 0.92 161.7 122.0 1.4 225.0 181.8~~50 ISR.dpl . 106.7 83 0 IS R..dpl 0. 2/-i - S R.dpl I/2 5. 9 .

6Y5.. 40 0.4 115.3 93:1.8 1I 3 T 1 T 4 .620 .
70 0.4 124.7 104.0 0.92 14 1863.1 1.44 2 222.7
80 0.4 136.6 117.8 0.2- 206.4 176.9 1.44 2707 237-7
90 o°4OA 149.1 131.7 0 0.92 24 385 7_-6441A4_ 282.5 251.5

51 0.44 7Y51 4_1_.1 0.98 135.7 84A_ _ _ __ _ _ _ _

20 0.44 86.9 56.2 0.96 146.6 99.5 _

30 90.445 9.0 -68.3 60.96 156.1 112.5 _ _

40 /SRdp/ 0.44 103.3 76.3 dp/ 0.98 16f6.7 128.5
50 d55 044I 0.44 111.6 BOA dSS09 0.98 177.5 140.3
60_ (55_044 0.44 120.1 9f.4 d- _096 0.98--- - 189 154.4 _ _
70 0.44 130.4 108.5 O4 200.5 168.5- __ __ ___ _

4OA4 142.4 122.3 0 2 1 _ ___

9 0.44 154.7 1362 0.96 223. 195A
5* 0.48 80.3 44.5 - - 139_8 87_7
20 0.48 92.0 59.5 1 151.2 1_ _103.6

30 0.48 100.0 69.6 1 161.1 W17.0
40 d/555R od4 0.48 108.2 798 1 171T A- 343 _ _ _ _

ISR.k dpI 0.48 116.5 89 /SR..dpl -l M I-~ - -7 4T.-~- _ _ _ _ _ _ _

5048 0.48 124.9 997 d55100 1 - 1 3.6 -15
70 0.48 136.1 113.1 1 205.3 172.8
80 0.48 148.3 127.1 1 1871
90 0.48 - 140.8 -1 228.1 199.8

Note: * The case name for this boundary condition is ISRdp/d55_Uc. -
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Table 6-2. Temperature Results for SR Baseline Case (D = 5.5 m; circular; without drip shield)

Max. Waste Max. Waste
B.C. at ntananeow Pac8ge Mas DMit Wall tant Packa" Me. DrM Wo astntaneous Package as. DMifM Welt

5m~lnbrock Case Name Linear Heat Surface Temperatue Cas Name Lear Heat SuFe Temperature Cae Name LUnew Heat Surface Temperature
(IC) (kwIm) Temperatue (C) (IWm) Tempeature (IC) (kWhm) Temperte (C)

2 6.5 0 00 1 2 50.8 8 o5 52 -7 48.7 124.0 92.3
200.01 t21.4 20.8 0 83.7 _ 73.7 _1.0149.1 109.9

30 ~ ~ ~ T 31.4 30.8 52 92A 7 .7 "1...... 1T _____

40 _Wf 41.3 40.8 I 5 .F2 101.2 835 I0.8 136.6
/SR ~ndI 0.1 5./0 SRknd/ -- - 110.1I 93.7 ISkjidI -- :- I-F 150.8

d55...001 0.01 ~ 5i. 6 ~ d55..052 -M- -.-- 55.104 1.4T
________ ________ ________ _________ ~~~~~~~ ~~104.7104Wi6 9

70 0.01 71.2 70.8 0.52 1322 118.3 1.04 17
80 0.01 81.2 *80.8 0.52 144.9 132.0- IN 210.- 192.3
90 0.01 91.2 90.8 0.52 157.9 146.1 1.04 221.- 205.1
S' 0.04 10.9 8.4 0.56 75.3 52.0 1.08 127.8 95.7
20 0.04 -25.6 23.4 Ar5 88.1 67.0 1.08 1 113.8
30 0 04 35.4 33.4 0.58 98.7 77.0 1.0 153.9 127.4rT ~~~~~~ 434 0~~~~~_-.5 IOf87 .8 165.3 140.8

0 ISFrtnd/ SR55.1 534.. /1143d970 SRT..-l -- 154.50 51.5 -- T4
60 d55 004 0.04 iS.4 d5_ 056 0 1252 7.d5 108 1.08 190.2 I 169.3
70 0.04 74.9 73. 0.56 137.6 23 .I 1.08 201.8 182.2
eo 0.04 84.8 83.4 0.56 15 _ 138.8 1.08 214.8 196.7
_ 90 0.04 94.7 93.4 ________ 0.56 102.9 50.8 _ 1.08 226.9 210.0
5' 0.08 18.7 11.7 o.e 79.6 55.4 1.12 131.6 99.0

0.08 - 31 26.T 0.6 92.3 70.4 1.12 147.3 118.3
30 0.08 40.7 36.7 0.6 00.9 80.4 1.12 158.9 132.3
40 0.08 50A 46.7 0.6 1. 904 1.12 170.7 146.2

ISRnd/I 0.8/5. SRkndI 0.6 18.d/ 1.12 181.9 159.0
dL55.008 008 60 6.7 dS5_060 0.6 130.3 113.8 d5112 1.12 194.8 173.6

70 0.08 0.6 142.5 127.4 1.12 206.7 187.0
80 0.08 9.7 86.7 1 1 12 1.12 219.4 201.1
90 i008 99.3 00. O.B 167. 155.0 1.12 232.4 215.4

0.12 222 15.1 0.W4 83.9 58.8 1.16 135.8 103.1
20 0.12 364 30.1 0. 96.5 73. 1.16 152.1 123.1
30 0.12 45. 40.1 0.64 105.1 83.7 1.16 163.2 13.

40 ~~~~~ ~~0.12 --- ~ 0.6 1137 19T SFLd 1.16 1_75._0 150.2
40 ISR ndI 0.12 Sur- ISRki/ - -- j -n-- Sd/ 1.18 1_8_7.7 1i4.

d55R0012 270.1 d655_06 0.4 135.4 11 d58A. 1 6 i - I 7TU
70 0.12 844 80.1 0.64 147.8 132.1 1.16 212.2 192.4
80 0.12 94.1 90.1 4 1 1462 1.16 2 205.5

0.12 103.9 100.1 0.64 172.9 159.5 1.16 _ _237.3 * 220.1
-T sP 1n1W n~t n- 1RT 5.. 2[ 1R a /,F2 na, n RR R R SR-I 1 -

0

20
30

SRkfnl
d55_016

U.10 7.0 1 18.4

0.16 1 41.6 | 33A
orSRndl

d55M068
UI.00

0.68 j 10.7 1 77.1 d0._120
MWA 107.5

1_ 2 _156.9 127.8
0.15 50.9 43.4 U.55 57.1 1 .3 141.3

Originator: As Date- A/24 -AL Checker: AI:L Date:2*e:
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Mamc Waste Max. Wa Max. Wast
B.C. at istantareous Pacla. mm CrM Wall Instaneous Packsg" Max. Drit Wall nstantaneous Parage Max Drift Wat

Sm.ntorock Ca Name Uner Heat Surface Temperature Ca Name Lier Heat Surface Temperature Case Name Unear Heat Surfce Temperature
(IC) ( Jlrm) Temperature (C) (Wm) Temperature (C) (kW.m) Temperature (C)

r~~~~~~~~~~~~~~~~C} C) 1100
40 6 60. 03. O.8 117.8 97.1 1.2 179.4 154A
50 .1W 6e9.9 63.4 o.e8 8 109.3 1.2 192.2 169.1
60 0.I6 79.5 73. 0.68 140.5 123.0 1.2 203.6 182.0
70 0.16 89.1 83.4 0.68 f52.7 136.5 1.2 216.8 196.9
80 0.16 98. 93A 0.68 f6W5. 150.6 1.2 228.6 209.9
90 __ . 0.16 109.4 ___10__46_ _ 178.2 164.4 _ _ 1.2 242.1 224.7
5 0.2 32.9 21.8 0.72 92.3 _ 1.24 144.8 111.8
20 0.2 46.6 36.8 0.72 104.8 80.5 1.24 161.2 13i.8

0.2 55.9 .72 113.3 9 - 1.24 172.4 145.3
0 /SRnd/5 /SRnd/ 0.72 121.9 100.5 / nd/ 1.24 185.1 160.1

50 d5S 0 74 66:8 d55 on 0.72 133.5 113.9 d512 1.24 196.6 173.2
60 _ 0.2 84.1 * 76.8 _7 0.72 145.3 127.3 5_ 1.24 209 2 1T7.6
70 0.2 93.6 85.8 0.72 158.0 14f41.4 1.24 221.4 201.3
80 0.2 103.2 96.B 0 72 17 0 - TT 1.24 233.2 214.3
90 0_--_2_ 115.0 109.2 0.72 183A 169.3 1.24 246.8 229.3
51 f 80*25.2~ 0.7B 9 6. 68.8 1.28 149.216.
20 0.24 51.6 40.1 0.76 108.8 83.8 12"8 166.3 138.

30 ~~0.24 60.7 50.2 0.76 117.3 9. 1.28 178.1 --- 51.1
40 0.24 70.0 60.2 76 1.8 104.9 I1.28 189.5

S0 d55024 0.2 79.3 70.1 dS5_07 0.76 138.5 118.5 d655 128 1.28 200.9 177.4
60 _ .4 0. 88.7 80.1 - d.0 -- *150.6 132.1 _ - 1.28 214.1 192.

70 ~ 0.24 98.2 9 0.76 162.7 145.6 1.28 226.0 205.7
80 0.24 107.7 00.2 0.76 175.5 159.8 1.28 237.8 218.7
90 _________ 0.24 120.5 113.7 -_ 1886 7 3 173.8 1.28 251.5 2
5. 0.28 43.0 28.5 0.8 4 72.2 1.32 154.0 12.
20 0.28 56.4 43.5 0. 112.9 87.2 . 1.32 170.4 140.8
30 L 0T 53.5 0.8 121.3 072 1.32 -2 155.2
40 0.28 74.7 63.5 /R0.8 131.7 1. 1.32 193.B 168.4
S0 R0n28 0.28-- 73.5 _r 0.8 -- 1 123.1 dSR 132 J1.32 206.7 183.2
60 d55_028 0.28 9 -32 B3.5 dSS_080 0.8 155.3 11364 d51 1.32 218.6 196.7
70 0.28 102.6 93.5 0.8 1*8.2 150.8 1.32 230.5 210.0
80 2 113.0 10ff 0.8 18 1 1.32 242.8 223.7
90 0.28 126.0 118.3 0.8 193.2 1 T8 1.32 256.3 238.5
5- 0.32 47.9 31.9 0.84 104.5 75.5 1.36 158.8 125.7
20 0.32 61.1 46.9 0.84 118.9 90.5 1.36 175.6 14B 1
30 0.32 70.1 56.9 0.84 125.3- 100.6 1.36r 186.7 159.2

/SR_nd/ 032 7 669 /S nd/ 0.84 136 113 8 dRInjdl .36 198.4 18727
60 d55_032 0.32 97.7 86.9 d55_084 0.84 160.7 141.5 155_ 1.36 223.1 201.0
70 0.32 107.0 96.9 -0.84 173.0 155.2 1.36 234.9 214.3

80 0.32 118.4 109.1 0.84 185.5- 169.0 1 _ 248 5 229A4
90 0.32 131A 122.9 0.84- 198.1 - 182.8____ _-- 1.36f 2 81.0 243.1

Originator: HAI? Date.:y r10a/*= Checker: AA4 Date-:. * 4o_ .
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Max. Wast M Waste M. W
B.C. at Intantnew o Pacage max. Drt Wall k nteihae Pad"" Mum Wel d r nhttneow Package Max. DMt Was

Smlnta qck Case Name Unear Het Srface Temperatue Ca Name Unewr Neat SUface Temperatwe C e Nam Unear Hea Surface Temperau
(IC) (kWfm) Temperatpre (C) WIm) Temperalu (C) (kWhI) Tempwatwr (C)

(IC) (IQrc
31 5'0.38 52.7 35.3 0.88 108.4 78.9 1 29.5
20 0.38 65.8 50.2 0.88 120.8 93.9 1.4 179.7 150.0
30 0.36 74.7 602 0.88 130.0 104.9 1.4 190.9 163A
40 S5 5036 838 8 0 88 1413: 118.3 _ dSknd/ 1.4 * 204;0 172 6
50 0S.3d _9IS ji9I1.4 ~ & 9 .d 55..0 3 6 _.69 981__ _ _ _ _ _ _ _ _ _ _ _ _ 5 . 4 0 A60 0.36 102.0 902 5_0 0.88 165.2 145.6 1.4 227.5 2
70 0.36 111.4 100.3 0.88 177.6 -i159. 1A 239.4 218.
80 0.36 123.8 113.7 0.88 19 173.4 1. 234 .0
90 . 0.36 136.7 127S 0.88 202.9 187.2 1.4 26 247
5 A0.4 57.4 38.6 0.92 112.4 823 1.4 167.8 134.7
20 0.4 70.4 53.6 0.92 124.7 97.2 1.4 1 0 _154.3

30 0.4 79.3 63.6 0.92 134.9 109.5 1 196. 169.4
40 /SR nd/ 0.4 88.2 73.6 /SR ndl 0.92 146.3 122.9 ISR nd/ 1.44 Z08.4 18Z9
50 d _040 0.4 97.3 83.6 d55092 0.92 158.5 137.1 d5/d144 - 220.1 196.3
60 55_ OA 106.4 93.6 0.92 170.6 150.7 5r- -1-2 -A3 209.6
70 0.4 1 16.6 104.7 0.92 182.5 164.0 1.44 244.8 - Z2T4.
80 4OA 129.1 118.3 0.92 194.8 177.7 1.44 257.9 238.5
90 I OA 1422 132.2 0.92 207.6 191.7 1.44 270.3 252.2
5* OA4 61.9 42.0 0.96 116.3 85.6
20 .- 74.9 i 56.9 0 128A 100.6 ____ _

30 0 8 66.9 0 139.8 114.1
40 0.44 92.6 76.9 /SR n 0.96 151.3 127.7
50 _ r 4 0-.W 101.6 8.9 d SR5d 0.96 1 63D 141.2
60 d55_04 0.44 110.7 96.9 _0 0.96 175A 155.3 _ _ _ _ _
70 0.44 121.8 109.2 0.96 188.0 169.3
80 0.44 134.4 122.8 0.98 200.0 182.6 _
90 0.44 147.3 136.7 i 22. 9B.2
5' 0.48 66.5 45.3 1 12.1 89.0 _ :
20 0.48 79.3 60.3 1 t3. 105.0 =
30 0.48 88.1 70.35 I 144.- 11 _

45 105.9 1 1576 14 5__
60 d55_048 0 115.0 100.4 d55_100 179.9 159.4

70 0 127.0 1 T13.7 -92-6 173.6
80 0.48 139§T8 1 - I - 05A 187.8__ __ _

~ 90 0.48 152.5 141.3 1 217.1 20_ _

Note: * The case name for this boundary condition Is /SR nd/d55_5c.

Originator: //Al Date, 1,~l/L Checker: M Ht Date: !mu 010
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Table 6-3. Temperature Results for Case I (D = 4.5 m; circular; trench; ground support)

_.MM Wfte MWL Wnbt Max. Waste -
B.C. at netaneous . Packae Ma DriltWal ns tMw"ou Paclage Max. DrtWal lnstaneous Packae at. DrIftWaf

Sm4ntobmk Case Name Unear Heat Subrfae Temperature Ca Name Uner et Surfaee Temperatre Cae Name Lnear Hea Sura Temperature
(C) (Iffm) Temperhtre (C) Wh"m) Temperatwr (IC) (kWkn) Tempeature (C)

_ _ P~~~~~~~~(C) M@C (90
20 0.01 2 21.6 0.52 119.3 106.1 1.04 214. - 200.3

30 ~~~~~-0.01--- 32.1 31.6 - 0.5 128.5 11Tff.1.4 Z68 I- 214.0
40. 42.1 41.6 0.52 137.7 26f.1 1.04 240.0 -228.2

50W kIcasel1 0.0T -- 52.T 5. Icsse11 0.52 1 13f.8 Icasel1 1.04 253.3 242.4
60 d45-001 0.01 62.0 1617 d45_052 -- 1YU 15.0 d45_.104 10 286.2 2

80 0.01 82.0 -81.7 0.52 160 177.9 1.0429.2f 23.
70 _0.01 92.0 91.7 0.52 199.0 -191.61- 0 205.79. 275
20 0.04 28.7 26.6 I .7 1 1.5 207T
30 0.04 38.5 36.6 135.4 22.7
40 0.04 48.3 46.6 0.56 32.8 1.08 2 2
50 /csell 0.04 582 56.6 /ceto/ 0.56 155. 144.7 isel 1 2B1.0 250.1
60 Md45004 0.04 68.1 66.6 d45_05f 0.56 167.9 18.0- d45_s108 1.08 2 _ _263._9

70 0.04 78.0- 76.6 0.5 180.8 171.8 _1.08 2. 277.6
80 7 0.04 87.9 86.6 0.56f 19 185.7 -8 300.3 291.5

___90 ~~~~ ~~0.04 97 660.56 12407. 19.81.08 1.30590 0.04 97.8 98.6- IN___ .8 -r3TT- -- M.-
20 0.08 37.0 332 0.6 133.2 19.3 1.12 2 30.T -21 .6
30 0.08 46.7 432 0.6 14Z.3 129.4 1.12 242.1 ZF§5
40 0.08- 56.5 532 0.6 151.5 139.4 1.12 265.4 243.7
50 Icasel 0.08 662 632 Icse1l 0.6 163.3 152.3 icse1/ 1.12 2
60 d45_008 0.08 76.0. 73.2 d45-050 0.6 176.3 166.3 d45_112 1.12 281.T7 27T.7
70 0.08 85.8 83.2 0.6 189.1 179.9 1.12 294.9 285.5
80 0.08 95.6 932 0.6 202.1 193.6 1.12 308.7 300.0
90 0.08 105.4 103.2 . 0.6 215.6 207.8 1.12 321.6 313.5
20 0.12 452 39.8 0.64 140.1 126.0 1.16 238.1 224.
30 0.12 54.8 49.8 0.64 1492 136.0 1.16 250.8 238A
40 0.12 64.4 59.8 0.64 159.9 147.7 1.16 262.8 251.3
50 Icasel1 0.12 1 74.0 69.8 Icasel 0.64 171.5 160.5 hasel/ 1.16 276.1 265A
60 d45012 0.12 83.7 79.8 d45_084 0 184.1 174.0 d45_116 1.16 289.4 279.5
70 0.12 l 934- 0.4 197.7 1 188.4 1.16 302.9 293.6
80 -0.12 103.2 99.9 Q4 210A - 201.9 1.16 316.6 307.9
90 0.12 113.5 110.4 . 0.64 223.0 215.7 1 1.17 - 329.6 321.5
20
30
40

70
80

0.16 53.2 46.4 147.0 1.2 246.1 232.9

Icasell
d45-016

0.16 62.7 56.4
0.16 J 72.2 66.4
O.16 - 81.8 -76.5
0.16 91.4 88.5
0.16 101.0 -- -96.

Icasell
d45_068

o 0.eI 158.0 142.7
0.688 I 167.3 155.1
0.68 1 79.3 1f2
flrf I 1UT- 182.5
0. [ 205.5 1NA

Icasel/
d45M120

1.21 258.8 l 246.6
1.2 1 271.6 r 260.3
1.2 283. 273.1
1.2 .3 287A
1.2 311.2 302.0

0.16 110.7 106.5 0.68 219.0 210.3 1.Z

Xi:ginatolt RAd jDate:-V-2t,61L Checkerj AA DeDate: d
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Max. Waste Max. Waste Max. Waest
B.C. Istantaneous Packag. ax. Drt WaN nstalaneous Pacag~ DriftWal Instnaeuws Package Max. Ddft Wall

Sm4ntorock Cae Nanm Uneat Heat Surface Temperature Cas. Name Uner Heat SWIFace TemPeratu Ca Name Unew Heat Surface Temperature
(C~ (kWhn) Temperature (C) (kWh) Temperture (C) (Whn) Tempeaure (C)

so _ __ _ ________ 337.5 329.5
20 0.2 1W- 53.0 0.72 153.8 7139- i 253.8 240.8

0.2 70A - 63. f 0.72 63.1 14s. 6- 1 2673 255.2

40 - 0.2 79.8 7T3. Q72 175.1 162.8 1.24 ---280.6 26

50 Icssel/ 0.2 89.3 83.1. Icasel/ 0.72 188.0 176.9 cases t 1.24 293.4 282.9
60 d4S_020 02 98.9 93.1 d45-072 00.72 . 190.8 d45s12424 9 305.5 295.6
70 0.2 108.5 103.1 0.72 213. 203.8 1.24 -189 309.7
80 0.2 118.1 113.1 0.72 227.0 218.3 1.24 332.2 323.7
90 02 131.0 126.6 _____ 0.72 2T _ 1A__ -- T.F *2r_ _95 _5 33
20 0.24 -68.6 59.6 0.76 160.5 145.9 1.28 261.1 248.1
30 0.24 77.9 B9.6 0.76 171.6B _1s.s3 274.71.8T 262.8
40 0.24 87.3 79.7 0.76 1832 171.1 1.28 288.2 277.1
50 /casel1 0.24 96.8 89.7 /casell 0.76 1962 185.0 hasell 18X 301.5 291.1
60 d45-024 0.24 106.3 99 d45_O76 0.76 20s.6 198.3 d4s.128 12f8 313.6 303.8
70 0.24 11.9 1 T .22N. 4 212.9 _ .- 326.6 317.5
80 0.24 12A 120.9 *7U 235.1 226.3 1.28 340.1 331.S

0.24 139.7 134.7 --- __79_ 248.0 239.8 1.28 353.4 345A
20 0.28 76.1 66.2 0.8 167.2 152.6 1.32 269.7 256.9
30 0.28 85.4 76.3 0.8 178.T 1es5 1.32 282.1 270.2
40 0.28 94.8 T6.3 0.8 19.T- 178.9 1.32 295.8 _2-91
50 Icasel1 Q2 104.2 96.3 esel/ 0.8 -203. 19.5 /casel/ 1.32 309.3 29.0
60 d451028 0.28 113.7 106.4 d45s080 0.8 217.0 206.7 d4s5132 1.32 322.5 312. 9
70 _ nl - 123.2 1 0.8. _T r 220.9 1.32 334.3 325 2
80 -- TM 135.0 128.9 0.8 243.3 234.5 1.32 347.9 339A
90 ~ 028 148.4 142.8 _0.8 256.6 248.5 1.32 361.4 353.4
20 0.32 M. 85 72.8 0.84 5175.6 '160 1.36 7.8 265.3

-- 3T _ Q371ff -2. 0.84 1-f r7 1 34- 1.36 289.5 -277 .7
40 32 102.1 9T 0.84 1I.36 187.3 1.3W 303.3 292.4
so /casel/ Q 111.5 1/T kasel/ 0.84 _712 201.2 /Iasel/ 1.36 317.0 306.9
60 d45s032 0.32 120.9 113.0 d4s 084 0.84 225.7 215A d45 138 1.36 330.5 321.0
70 _ 0.32 13F.T 123.8 0.84 238.3 343.0 3341
80 0 .184 137.0 0 251_ 2 92-.3 1.39 355._ 347.2
90 0.32 156.9 150.9 _8_ 0.4 264.9 258.7 1.36 369.3 361 .4
20 0.36 90.8 79.4 0.88 183.1 - 168.8 1.4 286.5 2742
30 0.36 100.1 89.5 0.88 194. 181.7 * 1A 298.6 287.1
40 0.36 109.3 99.6 0.88 -201.5 195.4 1.4 310.9 3001
50 Icasel/ Q36 1187 109.6 Icasel 0.88 _ 0. /casel/ - .- 324.7 314.7
60 d45_036 0.36 *i=1 119.7 d4s.088 0.88 233.T __3TA d45 140 1.4 *3Y o
0 0.36 139.0 131.3 0.88 246A.1 -236_ 1A 351.6 Ei

80 0.36 152.3 145.3 0.88 _ 2592.0 _ 2W.1 1.4 363.5 __3

90 _________1 0.36 165.4 159.1 _____ 0.88 273.2 265. ___A___ 1. 37-7.2 --- 99.

20 Icasel/ 1 0.4 98.1 86.1 I c as 0.92 190.2 2 175 h asel/ 1.44 §293.9- 281.8
vIAIC fUS1 rl~~~~~~~~~t H4S 1~~q

atDtnU

Originator-j6~L^_ Date: SL/Z

gqu_09z

Checker: MA.U Date-._ 571o02..
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vM Wite MaWesh Max. WaSte
B.C. at Instanthegus Pak a e ax. DRt Wae" Insdansae Packae Mm DrtWH hda_ Packa" Max. DOt WVl"

Sm4ntoro& Case Name Uner Hea Surface Temperatre Cm Name Unear Heat Sufc Temperture Ca Name Lnew Hoet Surface Tempersture
) ti(kWhm) Tempehntr (C) Wh) Te patm C (kw") Tmphenta e (C)

rOc) IC (*Q
30 0.4 107.3 96.2 0.92 202.7 189.6 .1.44 307.6 2f
40 OA 11W 1 0.92 215.7 203.6 1.44 318.4 307.7
SOM OA 125.8 1162 0 228.4 217.3 1.44 332.4 322.5
60 125.2 09 241.1 230.8 1.44 346.2 3
70 O 147A 139A 0.92 254.2 2 1.44 359.7 351.0
80w _ OA T6-0W 1 153.2 0.92 267.7 258.9 1.44 371.3 363.0
90 .T _ _17_3._ _167.1 0.92 T1II-. 273.73.
20 VT.i4 105.2 92.8 0.96 1 98.2 18411.3 27.
30 14.4 102.8 0.96 210.1 1 _ ___

40 0.44 123.6 112.8 0.96 223.1 211.0
50 Ila 1/ 0.4 132.9 122.9 Icse11 0.96 235.9 224.8
60 d45_044 143.5 1343- d45_096 0.96 248.7 238.4
70 0.44 1 156.0 147.7 0.56 262A 252.8
80 0.44 169.1 U 0.96 276.0 2672
90 ____ 0.44 tB2.1 1751T 098 289.7 281 5
20 08 112.3 99.4 1 206.3 192.3 _
30 O8 121.4 109.4 1 219.0 206.2
40 0.48 130.7 119.6 231.7 219.8
50 Icksell OA8 140.0 129.5 Icaselt I N . 233.5_
60 d45_048 0.48 151.3 141.8 d45_100 2 2 247.9

0.4 164.1 15-51271.1 ~_ _ _ _ _ _ _ _ _ _

80 048 177.1 1659.2 t 284.1 2275.3
90 - 0.48 190.7 1B3.5 1 297.7 289.5

Originator: '44 Date: VfA2 .L Checker: ML4 Date:_2 -0)l.
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Table 6-4. Temperature Results for Case 2 (D = 5.5 m; circular; trench; ground support)

Max. Waste Max. Waste Max. Waste
B.C. St Watmftwus Package Ma. DrtftW Itntaneous Package Max. Drt Wef hwanstaw Package MaD. Wl

5m.Into C N"n Unear Het Surface Temperature Cae Name Umnar Hea Suface Temperature Ca Name LUbar Heat Surface Temperature
(IC) OWhn) Temperature (C) (kW/rn) Temperature (kwhvi) Temperature (IC

20 0.01 21.9 20.8 0.52 105.6 64.1 1.04 181;8 111.7
30 031.9 30.8 0.52 114S 74.1 1.04 M. 124.9
40 0.01 41.8 40.8 0_.52 123.6 84.2 1.04 205.4 ~ ~138.6
50 /caseV 0.01 51.8 50.8 IcaseV2 0.52 132.7 94.2 /case2V 1.04 218.2 152.4
60 d55.001 0.01 61.7 60.8 d55_052 0.52 143.1 105.8 d55_104 1.04 230.6 165.8
70 _0.01 .71.7 1. 0.52 15. 1192 1.04 243.1 179.3
80 0.01 81.7 80.8 0.52 1682 132.8 1.04 256.9 194.5
90 0.01 91.7 90.8 0.52 1812 146.8 1.04 270.3 208.4
20 0.04 27.5 23.4 I 1 67.5 1.08 187.4 1S
30 0.04 37.3 33.4 0.56 120.4 77.5 1.08 199.4 129.0
40 004 472 43.4 0 129. 87.6 1.08 211.8 142.8
50 /casel 0.0 S7 53.4 Ic0.e2/ 138. 97. /csseV2 1.08 224.4 156.5

d55_004 0.04 66.9 63. d55_056 0.58 149.3 109.6 d5S_108 1.08 236.8 1
70 0.04 76.8 73A 0.56 162.0 123.4 1.08 184.3
0 0.04 86.7 8 0.56 175.0 137.5 . 1 2B. 1992

90______ ________ 0.04 96.6 93A _ 0.56 188A 151.7 1 .08 2770 2 13.
20 0.08 34.8 26.7 0.6 117.3 70.9 1.12 193.1 119.1
30 0.08 44.5 36.8 0.6 81.0 1.12 205.3 132.9
40 0.08 54.2 0.6 135.3 91.0 1.12 218.0 146.8
50 lcasel 0.08 _63.9 6.8 /eV6 0.6 144A. 101. /caseV 1.12 230.4 160.5
60 d55..008 0.08 73.7 66.8 d55060 0.6 156.5 114.8 d55J112 1.12 243.6 175.2
70 0.08 83.5 76.8 0.6 169.3 128.7 1.12 257.5 190.2
80 0.08 93.3 86.8 0.6 182.3 142.6 1.12 270.3 203.8
90 0__.08w_ 103.1 96.8 0.6 195.3 156.3 . 1.12 283.6 217.7
20 01T 41.8 30.1 0.64 123.1 743 1.16 200.7 125.7
30 0.12 51.4 40.1 0.84 13T. 84A 1W16 212.9 139.5
40 0.12 61.0 50.1 0.64 141.1 94A 1.16 225.5 153.3

50 /case2l 0.12 70.6 60.2 Icase21 0.64 151. 106.3 /caseV 1.16 238.1 167.0
60 d55_012 0.12 80.3 70.2 d55_064 0.64 162.9 18.7 d55_116 -1TM -- 4 181.1
70 0.12 900 802 0.64 1 16.0 133.0 T I .6 264.0 194.7
80 0.12 99.7 90.2 0.64 188.9 1 1 6 20BA
90 ________ 0.12 109.6 100.3 0.64 202.1 160.9 1.16 290.1 4222.2

__ 4M.7 cuD. i." 1Z. {t

30
40
50

' 60
70
80

U.16 4 B. If M.3 u.00 ]ZOM r 1.0 I.A ZUf. I IZU.1

Icase2i
d55.016

0.16 i 582 43.5
0.16 67.7 53.5
0.16 772 63.6
0.16 86.8 _7f.
0.16 1 9. 83.

Icase2
dS!_068

0.68 137.8 87.8
0.68 146.9 97.8
0.68 157.6 110.0
0.68 170.3 X 124.3
0.68 182.6 137.5

^^Ancr

kase2f
d55_120

1.2 219.3 143.7
.2 1 232.0 157.7

1. 2 45.2 __171.8
1.2 1257.8 193
1.2 270.5 1992

U.10 106.1 Va.5 1.2 283.4 212.9

)riginato 4~ LY|Date:+ Checker L .Mi] Date:I Oi9.
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Max. Waste Max. Waste MaIL Wast
D.C. at nstatvtneou Package Max. Drift Wal lnayu Pa*t" Mmx DrlR Wd Instantneous Package ax. DRft W

Sm4ntorock Cas Name Unet Heat Surface Temperature Case Nam Lnear Heat Suae Tempeare Case Name Uner Heat Surface Temperatue
(IC) (Wim) Temperature (eq) (kWh") Temperature (IC) (kWIm) Temperature (*C)

90 0.16 116.8 104.8 0.68 208.9 165.5 - 12 296.7 22W.8
20 0.2 55.5 -3. 0.72 1T34. 81.2 1.24 213.1 133.8
30 02 64.8 46.9 72 1438 912 124 225.7 1479
40 02 742 56.9 072 526 101.3 . 124 238.6 162.1
50 /caseV 0.2 83.7 67.0 /cese2V 0.72 164. 115.4 /csse21 124 251.4 176.1
60 d55_..020 0.2 93.3 77.0 d55_072 0.72 176 1284 dS5_124 1.24 264.1 189.9
70 0.2 102.8 87.0 0.72 190.1 1429 1.24 276.9 203.7
80 0.2 112.4 97.0 0.72 202.5 - 156.2 1.24 290.2 217.6
90______ 02_______ 1242____ ~ 109.4 0.72 21 169.9 1.24 303.2 231A
20 0.24 62.1 40.3 -- 140.4 84.6 1.28 219.0 1377
30 0.24 71.4 50.3 0.76 193i 94.6 1.28 231.9 1
40 0.24 80.7 60.3 0.76 159.6 106.8 128 2 __8 1662
50 /case2 0.24 90.1 70.4 /cas2l 0.76 171.1 119.5 /cas002 1.28 257.6 180.3
60 d55_024 0.24 99.6 80.4 d55_076 0.76 183A 133.0 d55_128 1 2
70 0.24 109.1 90. 0.76 196.8 147.2 128 283A 208.1

0.24 11 8.7 100 0.76 209.8 161.5 _ 128 296.9 222.3
90_______ _________ 0.24 131.5 114.1 . 0.76 222.1 174A 128 309.8 236.0
20 0.28 68.6 43. 0.8 146.0 88.0 1.32 226.7 144S

0.28 77.8 53.T 0.8 154.9 T98.1 1.32 237.9 156.2
40 0.28 87.1 -3ir 0.8 165.7 110.6 1.32 250.8 70.
-50 IcaseV 0.28 90.4 1. /caseV 0.8 1 177.3 123.4 kcase2l 1.32 2 184.4
60_ d55028 0.28 105.9 83.8 d5080 0.8 190.7 138.4 d55_132 IN3 276.7 198.5
70 0.28 115.3 93.8 0.8 203.0 151.A 1.32 289.9 212.6
80 0.28 125.6 104.9 0.8 216.4 16.0 1.32 303.4 226.8
90 _________ 0.28 138.8 118.7 1 0.8 228.7 178.9 1.32 316.3 240.5
20 . . Wn __ A 4 - n a a 7 .l4 a a a s a

30
40
50
60
70
80

U_3z ID 41.1 U.0% l]l.{ Y1 .D 1.40 &.3-0. I 140.0

kasel
d55-032

0.32 I 84.1 57.1
0.32 J93.3 67.1
0.32 102.6 77.1
0.32 112.0 87.2
0.32 . 121.5 972
0.32 132.8 109.5

'/cse2/
d55084

10. 8 4 j_.5
0.84 171.6 114.3 X

0.84 184.8 129.3
0.84 197A 142.7

0.84 I 209.8 156.3
0.84 -223.0 170.5

5Cas53
d55_136

i.36 245.7 163.0
1.36 _257.2 175.2
1.36 269.9 - 188.7
1.36 283.0 202.8
1.36 296.7 1 217.3
1.36 309.8 231.3I A 2A _ IA .a.2 4AR fl 411 A fl PA 919 7 INA n 1 3fi Was 4

I VW I ___ -_- -L- - - - 1 ._ . _D..10.36 i u .{_I I I-
Wu
30
40
50
60
70
80
an

U-3ts Ri Ld OU.0 u.00 1 D(.3 WE.Y IA zall.4 10a.1

1088e21
dS5!._036

0.36 90.3 60.5
0.36 99.5 70.5

0U -- 108.8 80.5
0.36 118.1 - i --
0.36 127.5 100.6

_03 X 140.0 114_2

kase2/
d55088

0.88 1 167.5 10i2-
0.88 179.0 12.

0.W88 191.T3 133.6-
0.88- 203.60 146.8

0.8 229.07 175.

kcase2l
d55_140

T.A ' 252.1 567.3
1.4 274i9 181.5

-1 .4 - -29_.8 -207.4
-- 1.4--- 303.1 221.7

1.4 ~ _3162 235.7
1 N:.1, 1 0.88 243.0 189A 1.4 329.3 249.7

20 I- I I.- Sa .SII 6IUI . .A . -- iAd_ ^ . a_ . en ^ , ̂__+- w- ^ "e caseisan 4A ar t +d
1 20 1 ICOS921 . I 0.4 1I 87.

d55_040

Originator: h/sM Date: S(tr.-t

.4
Ic5Wv
d5l_092

U.',' 1hZ.8 V0.4 I casezo
d55144

I." zqo.6a 107.Z
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_ Max. Waste Max. Waste
B.C. at Instantaneous Package ax. DutM Wa Instantane_ Package ax. DrM Wal Inst aeo Package aM. Drt Wal

Sm4nfoqock Case Name Unear Heat S3uace Temperature Case Nm Unear Hea Surface Temperare Cae Name Uner Heat Suface Temperahte
(C) (kWhn) Tempeaue (IC) (WkIm) Temperatue (C) (WIM) Temperature (C)

Ms 1, gC)
30 0.4 A 96.5 3 0.92 137 1 11.1 1.44 258.8 171 .840 0. 105.6 73.9 0.92 185.4 1123 1.44 272.0 188.3
50 0.74 1 14.9 84.0 0.92 1 97.6 1 37.6 1.44 284.9 20.
60 0.4 124.2 94.0 0.92 210.8 152.5 296A I
70 O4A 134.4 105.2 0.92 223.8 1662 1.44 309A 226.1
80 ^ 0.4 147.3 1191 0.92 236.4 179.5 1.44 322.6 2402
90 ______ 0.4OA 160.3 132.9 0.92 249.8 1942 1.44 335.8 254.3
20 0.44 93.5 57.3 0.96 16. 101.7 _ _

30 0.44 102.fi 67.3 0.96 179.6 1 14.8 _
40 0.44 111.7 77.3 0.96 191.5 128.2
so Icase21 0.44 120.9 87.4 Icase2l 0.96 204.8F 143.5
60 d55 044 0.44 130.1 974 d55 098 0.96 2179 157.4
70 0.44 141A 110.0 0.96 2302 170.86____ ____

0.44 1545 1 1234 -°0996 2242.9 183.9
90______ ________ 0.44 167.3 137A 0.85 256.6 198.9

20 0.48 99.6 60.7 1 175.3 107.7
30 OA.4 108.6 70.7 1 186.6 120.8 _
40 0.48 117.7 80.7 1 i99.0 4 _ _
50- /casoV 0.48 126.8 90.8 /case2/ 2V 1 -. 148.0

60 d55 048 OA8 136.1 100.8 d5EL100 224S 161.7
70_ 0.48 18 114.1 I 236 6 1
80 0.48 161.5 128.5 1 249.3 188.5
90 0.48 174.2 141.9 1 263.4 203.6 _ '

He ~~- -- - -- X -

Originator: Date: r/217L Checker: sAl Date:--Io)2.
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Table 6-5. Temperature Results for Case 3 (D = 6.0 m; circular)

Max Wait Max. Waste M.L W st
B.C. at Instntaneou Packag Max. Drift Wa"I Ppackg". M DAit Wal Metantneou Package Mx Drft Wad

Sm4.Itooclc Case Name Linear Hdeat Sura TempeRtre Case N" LinHe Sua Temperatue Ca Nam Uner Heat Surface Temperaue
(C) . lkWhn) Tempetue (IC) (Wfm) Temperature CC) (kWt") Temperatu (rC)

20 0 21.9 20.8 0.52 97.0 61.6 1.04 154.6 1042
30 0.01. 31.8 30.8 0.52 104.9 71.6 -16.2, 117.5
40 0.01 4 40.8 0.52 112.8 81.6 1.04 174.3 1310
50 Icsse3l 0.01 51.6 50.8 0cse3l 0.52 121.0 91. Icase3l 1.04 184.6 144.5
60 d6O0001 '0.01 61A. 60.8 d60L052 0.52 129.5 102.1 d60 104 .04 1495.7 158.6
70 T.01 71.5 70.8 0.52 140.7 115.5 1.04 --- .2 _f72.7-

80 0.01 81.5 80.8 --- 1A 1292 1 2 186.9
90__ __ 0.01 91A 90.8 0.52_- T-'w 1-142- 1.04 2. 199.7
20 0.04 27.3 23.2 0.56 101.9 84.8 1.08 159.2 108.5
30 0 37.0 33.2 0.56 74.8 1.08 168.9 121.8
40 004 46.7 432 0 117.5 84.9 1.08 179.3 135.8
--50 - hcaso31 0.04 56.5 53.2 kcse3l 0.56 125.6 94.9 Icase31 1.08 190.1 149.8

d60_004 0.04 662- 63 d60_056 0.58 134.9 106.3 d6eo108 1.08 200.3 162.7
70 0.04 76.0 -732.--- 1-46f -119.8 - :1.08 - 118T ? -176.9
80 0.04 85.8 82 0.568 157,9 133.8 1.08 223.7 191.2
90 0.04 95. 932 0 16 147.7 1.08 234.6 2042
20 0.08 34.3 28. 0.6 106.6 68.0 1.12 163.9 112.8
30 0.08 43.7 36.4 0.6 114.3 78.1 1.12 173-.8= =128.
40 0.08 5 4' 122.2 8.1 1.12 '1
S0 Icase31 0.08 6. 5 Icse3 Q8 1302 981A Icste31 1.12 WS 1T9S5
6077 7 d80_008 0.08 722 66A d60.060 0.8 140.3 110.6 d60_112 1.12 205.8 1
70 0.08 81.8 76.4 ' 0151 124.4 1.12 I -216.3 180.9
80 0.08 91.5 88TA 08- -' 163.2 138.1 1.12 -22.-3 195.4
90___ __-_____ 0.08 101.1 96A 0.6 175.1 151.9 1.12 239T7 209.0
20
30
40
50
60
70

0.12 41.0 29.6 0.64 111.3 71.3 165.6 117.2
0. 2 30 39;
0.12 59.4 49.6
0.12 68.7 59.6
0.12 78.1 69.6

0.6 18.9 - 1
0.64 126.7 1 91.
0.64 1 134.8 1 101.6
0.64 145.6 1 115.0

1.16 4 130.7
1.16 189.0 144.9
1.16 198.9 157.7
1.16 210.4 172.1

Icase3l
d600t12

Icase3/
dMOL064

kasel
d00116

0.12 87.5 79.6 0.64 156.8 128.7 1.16 221.2 165.5~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. A i i4-2-i X . T.- - - . -R j_ 09 ~~~~~~~~~~1 - 0.1- 1 . e-- -O9 . -t 1 041-,2I1 -.81 9 1 I199.6 t
60 0.64- 1.16 4 24.0.12 106.5 99.6 0.64 180.2 156.1 1.16 245.0 214.0

________ .3. 1171 4 177 .3. 171 4 4. 111 4-.�..I 4 4 4. 4
-20

30
40

.50

70
80

0.16 47.4 32.8 0.68 115.9 74.5 1.2 173.3 121.6

kcase3l
d60M016

0.16 56.4 42.8
0.T6 65.4 52.8
-6- 74.5 62.8
0.16 83.7_ 72.8
60.16 93.0 82.8

/case3/
d60_068

0;68 i23.4 84;57.5
0.68 ] 131.2 94.5
0.68 14 0. 105.8
0.68 150. 119.
0.68 162.0 1-33.-0

0.16 102A

I/aL.

92.8 0.68 173.9 147.1

Icase3l
dB0.120

tt-) Iou

.2 183.0 134.9
1.2 193.4 148.8
1.2 204.2 --- 162.
1.2 214.8- 176.2
1.2 226.6 190.7

I.Z 237.4

)riginato4 k&hq |Date:r/a Checker4 Ad Date: _
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Mmx. Wost Ma Waste Max. Waste
D.C. at Intneo Paockae M. DrM Wa I[n a Packae max. Du"Wall ntanous Paockae Mm Drft Wall

5m-lntock Cas Name Lnear Hea Suwe TeMe e Ce Name Lber Heat Surface Temperat Cm Nme Lwnear Hat Suface TompffaN
(C) (kWh") Te" ature (IC) (Whn) Temperaur (IC) (WIm) Temperature (IC)

1 C) (){
90 0.16 112.6 103.7 0.68 18; _-____ 1.2 249.8 218.5
20 0.2 53.6 36.0 0.72 1204 7?.7 1.24 177.6 125.5

0.2 .0.72 WV7.9 WT7 1.24 187.9 139.7
4 0.2 71.3 56.0 0.72 135T. 97.r 1.24 197.6 152.7

S I-se3l 0.2 82 66.0 ase3 0.72 1452 110.1 lse3/ 124 208.8 1
60 d60_020 02 89.3 76.0 d60_072 0.72 156.1 123.8 d60_124 1.24 219.2 - 180.
70 0.2 98.4 8. 0 -. 72 1B7.3 137.4 1.24 231.1 15.0
80 0.2 107.6 96.0 178.8 1512 1.24 242.0 208.1
90______ 0.2_____ 1h7 108.1 0.72 190.9 165A 1.24 254A 222.9
20 0.24 59.6 39.2 '0.76 124.8 80.9 '128 182 4 130.3
30 0.24 68.2 492 --- 0.76 132 90.9 1.28 11437
40 0.24 76.9 59. 0.76 140.0 101.1 1.28, 203.0 *i8-
50 Icase31 0.24 85T. 69.2 Icase31 0.76 150A 114.5 ICase3 1 .28 213.2 171.2
60 d60_024 0.24 94.7 79.2 d60_076 0.76 161.1 127.9 d 128 - 8 224.1 184.9
70 0.24 103.7 89.2 0.76 172.5 141.9 1 235.6 199.2
80 0.24 112.7 99.2 0.76 183.8 155.4 1.28 246.5 2`12.3
90 ________ 0.24 124.7 1 0.76 196.0 169.8 1.28 259.1 227 .3
20 0.28 65.4 42.4 0.8 129.1 84.1 1.32/ 186.7 134.3
30 '0.28 73.9 52.4 0.8 136.6 9 196.3 147.5
40 0 82.4 62.4 0.8 145.0 103 1.32 207-.4 1622
50 lase31 0.28 91.1 72.4 Icase3l 155.5 118.9 1case31 132 27.5 77.
60 d60_028 0.28 99.9 82.4 d60_0eO 0.8 16.3- 132.5 d60S132 1.32 229.3 '-f'67-
70 0.28 108.8 92.4 0.8 177.3 145.9 1.32 240.1 203.4
80 0.28 118.4 103.1 0.8 189.3 160.4 1.32 251.0 216.5
90 _________ 0.28 130.7 116.8 0.8 2010 174. 1_ 1.32 263.7 231.6
20 0.32 71.0 45.6 0. 1334 87.3 IN3 1 4389
30 0.32 79.3 55.6 0. 140.8 97.3 1.36 201.7 153.0
40 0.32 87.8 65.6 0.84 150.0 109.5 1.36 211.6 166.1
50 kase31 0.32 96.4 75.6 Icase31 08 1 123. Icase3/ 1.3T 222.1 179.7
60 d60_032 0.32 7105.0 85.6 d60_.084 0.84 171.1 136.6 d60_136 1.36 233.7 194.3
70 0 113.8 95.6 0.84 182.8 150.9 1.36 244.5 207.5
80 0.32 1242 107.4 0.84 194.3 19-.7 1.36 255.8 221.2

_ _90 0.32 1B565 121.2 0.84 205.9 178.4 1.36 268.2 236.0
20 0.36 76.5 48.8 0.88 137.7 90.5 1.4 195.6 142.9
30 0.36 84.7 58.8 0.88 145.1 100.6 1.4 205.9 157.0-
40 0.36 93.0 _ 68T. 0.88 154.9 113.8_ 1.4 2Y1 5.8 1

/case31 0 101.5 7.8 kcase3 0.88 1T65 127.4 Icase31 1.4 227.4 185.0
60 d60,.N 036 0.36 110.1 88.8 d60088 -788 176.5 141.4 d60_140 - 1. A2I.T 198A
70 _ 0.36 118.8 i8.3 0.88 187.6 155.1 1.4 248.9 211.7
80 0.36 130.0 111.8 I0.88 19.1 168.9 1.4 261.3 226.6
90 ________ 0.36 - 1-42. 15 _ _I0.88 210. 182.7 1.4 272.8 240.3

20 Icase3l, OA 81.8 SZO /case3 0 141.8 93.8 ' T ese31 1.44 200A 147.8
d60_040

Originator: f4re Date: 321/67-

de0092 CM-144

Checker:4A l. Date: .__6 1 02_
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Max. Waste Max. Waste
B.C. at natantanewus Packsg Max. Drift Walt natntaneous Poolage Max DrVftMWaN Insntaneou Pacage Max. Drft Wall

5m4Intwock Case Name Unear Heat Surfae Tempeture Ca Name Uner Het Surfbee Temperware Case Name Lir Heat Surface Temperatue
(IC) (Wl") Temperate C (kW/m) Tempertu (IQ (wh) yemperature (C)

0.4 89.9 62.0 0.92 04.7
40 0. 98.1 T2_.0 0.92 159.9 118.2 1.44 21.2 175.6
50 0.4 106.5 82.0 0.92 170.3 131.7 1.44 231.8 1892
60 0.4 115.0 92.0 0.92 181.1 145.3 1.44 242.5 202.5
70 0.4 124.0 102.6 0.92 192.3 159.1 1.4- 253.3 215.8
80 - 0.4 135.8 116.2 0.92 203.8 173.0 1.44 265.9 231.1
90 0.4 148.0 130.0 0.92 215.6 186.9 1.44 277.3 244.6
20 0.44 87.0 55.2 0.96 145.9 97.0
30 0.44 95.0 65.2 0.9* 1U.7 109.0
40 0.44 103.1 75.2 0.98 1B4.9* 172T___
50 Icase3/ 0.44 111iA 85.2 k9ase31 0.96 175.4i _ 1 36. _

60 d60_044 0.44 119.8 95.2 d30.096 0.96 - ~ -186.2 15__ __ __

70 0.44 129.7 106.9 0.96 197.3 163.B
80 141.5 120.6 0W 208.5 177T2
90 0.44 13.6 220.3 191.2
20 0.48 92.1 4 -- -__ 1 . -1002- __ ___ ____ ___2

30 OA8 100. 68.4 1 S9.5 I113.3
40 OA8 108.0 78.4 - 169.7 127.0
50 Icase3l 0A8 116.2 88.4 /case3l _ 1 180.2 140.7 _
60 d60_048 04 ~ 1 d60100 t 1 1912 WA_ __ _

70 0.48 135.2 111T.2 -_ 202.6 168.8
80 0.48 146.9 12. 213.8 182,1
90 _________ 0.48 159.0 138.7 225.1 1 95A _____--__

originator: //A Date: S^/ Checker. _AH Datee_: I
I
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Table 6-6. Temperature Results for Case 4 (D a 6.0 m; circular; trench)

Max. Waste Mmx. Waste Max. Waste
B.C. at Insft.taeous Packa" Max DrIft WaN I _ tantane Package Mw Drf Wall nbtntaneow Packa ax" DriMa Wal

Smrlnosrock Case Name Uner Heat Surface Temperature Ca Name Lne Heat Surface temperare Case Name Unear Hea Surface Temperature
(C) (kWhn) Temperature (6c) Wh") Tempetr (n C) (Whi) Temperature (C)

(6c) (*QO
20 0.01 21.6 20.7 0.52 88.9 58.2 1.04 141.5 97.1
30 0.01 31.6 30.7 0.52 97.0 68.3 U - 1S1. 1 1[9.8
40 0.01 41.5 40.7 0.52 105.2 78 - 1.04 1 61.7 123.5
50 Icse4/ 0.01 51A 50.7 /case4l 0.52 113.6 88.4 Icase41 i.04 173.2 138.0
60 d60.._001 0.01 61.4 60.7 d60_052 0.52 122.2 98.5 d60_104 1.04 1B4.6 152.0
70 0.01 71.3 70.7 0.52 133.5 MI 1.71.4 196.1 165.9

80 81.3 80.7 0.52 145.6 125.6 1.04 207.2 - 179.1
90 _ ._ 6T0.0 91.3 90.7 0.52 157.8 139.4 1.04 - -1 193.0
20 A 22.9 0.5f 93.3 61.2 1.08 145.4 100.2
30 o-oi 36.1 32.9 ONS 101.4 71.3 1.08 155.6 113.9
40 0 04 45 9 - 429 0.56 109.6 81A 1.08 166.5 127.
50 /case4/ 0. 0 55.7 52 I9cese4I 0.56 117.9 91.4 kase4/ 1.08 177.3 141-6

6_d60_004 0.04 65.5 62.9 d60_056 0.56 128.8 102.0 d60_108 1.D8 188.8 155.8
70 0.04 75.3 72.9 0.56 138.5 115.7 I78- 200.5 169.9
80 0.04 85.1 83.0 0.56 150.6 129.6 1.08 212.3 -- 18.0

90 ~~~~ ~~0.04 95.0 93.0 0.56s I 6. 1 43.7- -71.8 -223-.5 19.
20 0.08 32.6 25.8 0.6 97.7 64.2 1.12 149.7 -104T.-
30 0.08 42.1 35.8 0.6 105.7 74.3 1.2 160.0 117.9-
40 -- 51.6 49 * 0.6 113.8 84.3 112, 1706 1316
50 /case4/ 08 61 55.9 /69s9 0.6 1 -29 Icase4/ 1.12 1T817 145 5
60 d60_008 0.08 70.8 65.9 d60_060 0.6 131.8 106.0 d60_112 1.12 193.0 159.5
70 0.08 8. 0.6 143.5 119.8 1.12 F 2413
80 0.08 902 85.9 0.6 155.7 134.0 1.12 216.7 188.1
90 0.08 99.9 95.9: 0.6 167.9 147.9 1.12 227.8 201.0
20 0.12 38.5 28.[ OM 102.0 672 - 154.1 108.2
30 . 0.12 47.8 - 38.8 0.64 -10-9.9 77.2 Ur1.16 164.3 121.8
40 0.12 57.1 48.8 0.64 118.0 87.3 175. 136.1
50 Ias9i4/ 0.12 66.5 58.8 ftase4 0.f4 126.2 97.4 kase4/ 1.16 186.7 150.5
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 85.5 78.9 0.64 148.6 124T. 1T.6 209.2 177.9
80 0.12 95.1 88.9 0.64 160.5 137.9 1 .16 221.2 192.2
90 0.12 104.7 S8.9B. 0.64 172.7 151.9 1.16 232.4 205.3
20

40
50
60
70
80

U.15 44.2 31.7 U.65 105.2 1.2 158.5 112.3

Icase4/
d60.016

0.16 53.3 41.7
0.16 62.5 - -- T7
0.16 .71.7 61.7
0.16 81 .0 71.
0.16 90.4 81.8

/casel
d60_068

0.68 114.1 80.2
0.68 122.1 90.3
0.68 130.4 100.5

_0.68 11T1.
0.68 -- 53.S r 128.1

Ircse4/
-d60L120

1.2 169.0 126.3
1.2 1779.4 139.7

1.2 J I .S 154.2
1.2 + 21.5 168.6
-12 213.4- 181.7'

0.15 99.9 91.8 0.68 142.1 1.2 MA5.

Originator ) gntI jDate:A Le - Ce e|Checker: AR Dath: fSA6 lo
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Max. sWaste
B.C. at nstataneous Pac*g Max.DrWan Instartaeus Pacag ax.DrIft Wal nstantaneous Package Mm. DrOt Wal

Sm.4ntorocfk Cae Name LUnear Heat Surface Temperature Cne Nme a Unear Heat Surface Temperature Cae Name Unear Heat Surface Temperature
(IC) (hWh") Temperatur (QC) (kWh") Temperare (C) (kWbm) Temperiture (IC)

90 0.16 110.0 102.5 0.68 177.4 155.8 1.2 237.2 2
20 0.2 49.7 34.6 0.72 110.3 73 1.24 163.0 11fi6-
30 0.2 1 58.6 44.6 0.72 18.2 83.2 1.24 173.3
40 02 67.7 54.7 0.72 126.1 9 1.24 184.5 144.
50 Jcase4l 0.2 76.8 64.7 Icase4/ 0.72 135.3 104.5 Ica6e4/ 1.24 194.9 157.9
60 0 020 02 86.0 74.7 d80 072 0.72 146.7 118. d60 _124 1.24 206.7 172.5
70 02 95.3 84.8 0.72 158A 132.3 _1.24 218.0 186.1
80 0.2 104.6 94.8 0.72 170 14.4 1.24 230.0 200.4
90 0.2 11S6 1B. 0.72 182.2 1001.24 24.216
20 0.24 55.0 37.5 6 114.4 76. 1.28 167.2 120.5
30 0.24 63.8 47.6 0.76 122 85.2 1.28 177.7 134.5
40 0.24 72.7 57.6 0.76 130 96.3 1.28 188.6 148.6
so icase4/ 024 81.7 67. Icase4/ 0.76 140T.1 108.6 case4/ 1.28 200.1 163.1
60 d60_024 0.24 9 77. d60.076 0.76 1 12. d60.18128 210.8 176.3
70 0.24 100.0 87.7 0.76 163.1 136.3 1.28 272.9 190.9
80 0.24 109.2 97.8 0.76 1 175.0 150A .28 234.2 2043
90 024 1212 110.7 0.76 1872 164A _ 128 246.6 218.9
20 0.28 60.2 404 .8 I 118 _ _79.1 1.32 171.4 124.5
30 028 8.9 0.8 126.2 1.2 , 138.7
40 028- T77.7' I.6' 0.8 1342 99.3 1.32 '' 192--
50 Icase41 028 86.6 70.6 kdaee4l 0.8 144.9 '112.7 Icase4I 1.32 204.4 167.1
60 d60_028 , 028 ', 5.5 80.7 d60_080 0.8 156.1 128.4 d60_132 1.32 . '' 80.3
70 0.28 1046 i 90.7 0.8 168.1 *i4. 1.32 ' 227. 1-94.
80 0.2 114.0 10.0 0.8 17fl 154.3' 7 34 0
900. 0.28 126.7 114.8 0.8 192.1 168.8 1.32 251.1 2232

20 0.32 65.3 4 34 0.84 122A 82.1 1.38 _ 1I- 2176
30 0.32 73.8 5.5 0.84 1301 9 1.36 186.4 142.9
40 0.32 82.5 63.5 0.84 138.6 1 1.38 197.6 157.3
50 -Icase4 0.32 91.3 73.6 /Case4 0.84 149.6 116.8 Icase4/ 1.36 208.3 170.8
60 _0032 0.32 1002 83.6 d80 084 0.84 161.2 131.0 d80e136 1.36 219.7 17
70_ 0.32 109.2 0.84 175 144.5 1.36 231.3 1--§-

0.32 119.4 105.0 0.8 18. 1 1.36 242.5 212.2
90 0.32 132.1 118.9 1 0.84 196.8 172.9 1.36 255.6 227.5
20 0.36 70.2 46.3 0.88 126.3 85.1 1.4 179.8 132.6
30 0.36 78.7 56.4 0.88 134.0 95.2 1.4 190.3 146.4
40 0.36 87.2 B0.8 143.3 107.0 1.4 201.9 1614

5case41 0.36 95.9 T76.5 ,case4/ 0.88 154.3 120.8 Icse4 1A 212. 174.5
d60_036 0.36 104.7 86.6 d60_088 0.88 165. 134.7 d60.140 1A 224.5 189.6

70 0.36 113.6 ' i96.6 _ .8 177.5 149.0 1.4 235.7 203.0
80 0.36 124.8 109.1 189.3 163.0 1A 246.7 216.1
90 ____ _ 0.35 137.4 123.0 0.88 201.4 177 1.4 260.0 231.7
20 ' case4/ OA 75.1 49.3 /cae4 0.92 1302 88.1 - /ca / 1.44 184.6 1 137.4

O a U / U4U GMLUUsz a=uuiq"

Checker:-Af 6 Date: A 210
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MID; Waste Macx. Ws$% Ma. Waste
B.C. at Intantafneos Package Ma DMlftWaI Istenrtanaus Package MDrtftWvl hantanes Pakag meax. Dmt We"

Smr4ntobock Case Nam Lhnr Heat Sura Tmperature Cas Nam Ler Heat Surface Temperature Cae Na e Linea Heat Surface Temperature
(IC) (kWh") Tempenture (C) (kW/m) Tempetature (IC) (kWfm) Tempeatu (IC)

30 0A 83. 59. 0.92 137.9 982 1.44 195.5 151.9
40 OA 91.9 69.5 0.92 148.0 1112 1A4 205.9 165.2

100.5 79.5 125.0 44 215.7 178.7
OA 109.2 89.6 0.92 170.7 139.5 1A4 228.6 1935

70 OA 118.1 99 - 0.92 182.1 153. 1 2 .207.1
80 OA 130.1 1132 0.92 193.9 167.1 1.44 21.1 220A
90 OA____ 12 1 ___0.92 205.9 181.0 1.44 264.2 235.8
20 0.44 79. - 52.3 0.96 134.0 91.1
30 I . 2 0.96 14 2. 101.5
40 0.44 95.4 72A 0.96 152.6 115.3
50 Icse4 0.4 104.9 82.5 Icase41 0.96 16. 129A_ _

60 d60Q044 0.4 113.6 92.5 d60_096 0.956 175.1 143.2
70 O 123.1 103.5 _i*- 09 16. 157.1 --I . _

80 0.44 1 1353 117.3 0.96 19A 17_.1
90 0.44 147.8 131.3 UNe 210.3 18_5.0 .
20 0.4 55.2 1137.8 91 -
30 i8 92.5 - 65.381 146.5 105.6 _ _ _

40 0.48 100.9 75A I 157.1 119.3
50 /casMe4 0.48 109.3 85.5 kcae4/ - 168.0 133.0
60 d6O0.048 0.48 117.9 95.5 deO..100 179A 147.0
70 _0.- 48 128.3 107.5 _ - 1910 11.0
80 0.48 140.5 121.5 I I 2027 175.0 I_ _ _
90 0.48 152.9 135.3 - 1 - 214.7 189.0

Originator: 1# Date: FizzAL Checker: A 4k . Date,_ m 2...
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Table 6-7. Temperature Results for Case 5 (D = 5.0 m; mailbox)

Mm Waste malt. wast Max. Wade
B.C at Instataneous Package M DrIft Wa Inann Package M.L DrIttWF Instantaneou Package Ma- Drift Wdl

Sm4ntorock Case Nam Lar Heet Surfae Teeraure C Name Lnear Heat Surface Temeatre Cm Nam L lnar Heat Suface Temperatue,
(IC) (. WIm) Temperabtre (C) (kWh") Temperatue ( (kWmn) Temperature (C)

20--- 0.01 21.6 20.7 0.52 87.8 58.0 1.04 ______97

30 0.01 31.5 0.52 98.0 68.0 1.04 152.e 110.7

40 0.0 1 41.5 40.7 0.2 104A 7F.1 1.04 *i3. 124.4
50 Icase5l 0.01 S1 A 50.7 cas~e~I 0.52 113.2 88.3 1caseS/ 1 D4 174.1 137.9
80 d50_001 0.01 614 TA d50_052 0.52 122.6 98.6 d50 104 1D-4 1Ise.o 152.4
70 1 o7sT1.3 70.7 0.52 -- 134.3 12.1 _t-- .04 197.8 1e66.7

80 o~~~~~~os ~~~81.3 -0705 7165 1763- - .04-- 209.5 180A480 0.011 80.7 0.52 146 .5 10.
90so _______ o16T. 912 90.7 0.52 1.7 13U * 0 - 221.1 194.0
20 0.04 262 22.9 0.56 92.2 60.9 1.0B 146.4 100.5
30 0.04 36.0 32. 0.56 100A 71.0 8 157.0 114.4
40 --. 1 45.8 -7. 056 1oa8-7 81.1f -- 0 197.6 128.1

lcasel 0.0 5 - - /cases! 0.56 117.8 91.3 /ase5l 1 179.2 7147*

60 d5 004 004 65 A d50.056 0.56 -- I17 102.0 d0108 1.08 190.2 1.

7o _ w- 0.04 752 7.T 0.56 139.3 116.1 202.1 170.5
80 0.04 85.1 8. 0.56 151A 130.0 . 113.9 1

90 0.04 ~~~~~~~94.9 W 9.T _ 0. 6 i63.1 -- 44. .0 T-6 9.
20 0.08 : 25.8 0.6 96.6 63.9 1.12 15T 1I4T-

30 0.08 41.7 35.8 0.6 104.7 74.0 1.12 i:1- IT1&
40 0.08 51.3 45.8 0. 6 1132 84.1 1.12 172.6 12T.7
50 IcaseSI 60.9 55.8 /cae5l 0.6 223 94 /cse5 1.12 184.0 147.0

60 dsO...008 08 70.6 65.8 d50e..060 1 T ~ d50.112 3.12 194.6 - 1__.1

70 0.08 80.3 75.9 0.6 - -14.5 120 1.12 206.4 174.4

80 --- 0.08 90.0 85.9 0.9 13FT- -- 3- 4.T 1.12 218.3 188A
so _ _ oos ~ sse 95.9 0__.6-_--- 16e.7 148.0 1T12 230.2 202A

20 0.1Y- 38.0 28.7 0.64 100.9 66.8 1.16 1 155.9 0.
3D -- U.T2- 47.3 38.7 0.64 108.9 7.9 . 1e 166.5 123A
40 7 i 56.7 48.7 0.64 117.6 87.2 1.16 177.2 137.1

50 IcaseS/ 0.12 -662 58.7 IcaseSI 0.64 126.7 97.5 Iase&5l 1.16 188.0 150.6
60 d50 012 0.12 75.7 68.8 d5OS064 0.64 137.5 110.4 d50 116 1.16 200.0 165.3-
70 _ 0.12 85.3 788.8, _ .64 149A 124.3 1.16 210.7 178.3
80 0.12 94.9 8.8 . 161.4 138.2 1.16 222.7 192.5
. 0 ________ 0.12 104.7_98.9__ 0.64 173.7 152.2 1.16 234.8
90t 1. XR A4:l R 4 R n RR 1n n RO R 1 2 n 06.6
zu
30
40
50
60
70

~80

U.1 0 4q.o ~1 .0 U.0o lu.u 69d.8 12Z -10.3- 1 11.3-

lcase5l
d50Q016

0.16 52.7 41.6
0.16 62.0 51.6
0.16 I 71.3 1 61.7

VW6 80.7 71.7
0.16 ~ 90.1 81.7t

Icase5l
d50.068

0.68 t 1132 79.9
0.68 122.0 90.2
0.68 131.1 107
0.6 1W43.0 115.0
0.68 154.6 128.8

IcaseSl
d50_120

1.2 171.0 | 127.4
1.2 181.7 - 141.1
1.2 192.2 - 154.4
1T. - 204.3 169.3
1.2 215.2 -- 182.5

---7 4 4n
U.10 V111 0.68 166.6 142.6 1.L (f.1

Originatorf 14m |Date:_ L CheckerLcker Dite
Datee**9|DD
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Max. Wn% Max. Woste Max. Waste
B.C. at tsntaneous Packae Max. Drift Wa Instantneous Package DftWalt Itataneous Package Max.Drift Wal

Sm4ntomck Cas Name Linear Heat Surface Tempature Cm Nae Lnear Heat Surface Tempeare Cas Name Lnr He Surface Temperatre
(IC) (W/m) Temperate (C) (Wh") Tempeature (PC) (bWhn) Temperatue (IC)

90 ______ 0.16 1102 102.6F_ 0.68 178.7 56.5 1.2 239A 210.9
20- 02 49.0 34.5 0.72 T 192 72.a 124 164.5 117.0
30 02 8.0 44.5 117.6 83.0 24 17 1

402 67.1 5460_ 126.4 93.3 T 1-24 185.8 144- 8
50 Icase5l 0.2 76.3 64.6 kabse5l 0.72 16.1T 105.0 keso5l 124 197 159.8
60 d50 020 02 ---- 74.6 d50 07272 2 147.5 118.7 d50o1224 4 208.5 173.1
70 02 94.9 84.7 0.72 159.2 132.5 _ 2.24o20.6 187.7

. 80 02 104.4 94.707= 171.5 146.9 1.24_ 231.6 200.8
90,__ 0_2___ _ 11T5. 106.7 .__ 183.5 160.7 Z43.9 215.1
20 0.24 54.2 37A 0.76 113.3 75.8 1.28 68.8 121.0-
30 0.24 61 47.4 0.76 121.9 86.0 128 179.3 134.9
40 024 72.1 57.5 0.76 130.7 96A 1.28 190.3 149.2
50 Icsse5/ 0.24 81.2 67.5 /case51 0.76 M142 1092 /csse5l 128 202 13.8

d50_024 0.24 90.4 77.6 d50 .076 152.8 1232 d50_128 1.28 212.6 176.9
70 _ 024 99.6 87.6 _ W0.N 164.6 137.3 _T.W 1.8 22. 191.7
80 0.24 109.3 97.8 0 176.1 150.7 1 .Z8 236.2 205.2
90 ________ 0.24 121.5 110.8 _ 0.76 188.3 164.7 1.28 _24B6.3 219.3
20 0.28 59.4 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 60.4 0.8 134.9 99.5 1.32 195.5 1542
50 Icase51 0.28 8f 70.5 Icases5 0.8 14.8- 113.0 /case51 1.32 206.1 7.5
60 d50_028 0.28 WV 80.5 d50_080 08 157.6- 127.3 d50_132 1.32 216.9 180.8
70 0.28 104.2 90.6 0.8 169.1 141.0 1.32 229.1 1
80 0.28 114.3 _101.0 180.9 154.9 1.32 240.6 209.3
90 028 127.1 115.0 0.8 1 93.0 168.9 1.32 252.6 223.3
20 0.32 64.4 -43.2 -0. 121. 81.9 1.36 178.3 130.4
30 0.32 73.0 53.3 -8- 14 2.2 1.36 188.6 144.0
40 0.32 81.8 63.4 0.84 1 39.4 1 03.0 1.36 199.6 158.0
50 /Case5/ 0.32 90.7 73.4 lmseS& 0.84 151.2 117.9 Icse51 1.36 210.1 171.3
60 d50C032 0.32 99.6 83. d50_084 0.84 162.0 1 d50_136 1.36 222.3 186.3
70 0.32 108.9 93.6 0.84 1737 1 233.3 199.5
80 0.32 119.8 105.2 0.84 17 86. 15 1.36 245.2 213.7
90 _ 0.32 132.5 119.1 0.84 197.8 73. 1.36 256.9 227.3
20 0.36 69.3 46.2 0.88 126.1 049 1.4 182.2 134.0
30 0.36 77.8 56.2 0.88 134. 95.3 IT 192.9 148.1
40 0.36 86.5 66.3 0.88 144.8 108.1 1.4 203.5- 161.6
50 Icase5l 0.36 95.3 76.4 lcase5l 6.88 155.8 121.5 Icase51 1.4 214.2 175.1
60 dS0_036 0.36 _104 86A .4 d50..088 0.88 167.5 1360 d50_140 1. 226.7 -190.4

70~~~~~~F 0.361TS.7 96.6- .8190 149.8 14237.5 203.--

80 0.36 - 125 109.3 0.88 I 163.5 1i 249.7 217.9
90 0.36 137.9 123.3 _ 0.88 202.5 17.3 1A . __31._4_

1 20 7i 0.4 740 49.- /cases1 0.92 130.3 88.0 IM A 14 186.1 137.6
d50_040

Originator: /74 Date: rk/el

d50092 aOM_144
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Max. Waste M=Wade Max. Waste
B.C. at ktaneneous Pakael Max. DrI Wall nStantaous Package la. D rM dntaneow Package ax. Drlft Wall

Sm4nftoocik Cae Name Uner Heat suace Temperatke Cm Name Lnear Heat Strface Temperature Cme Name Linear He surface Temperature
('C (kWIxm) Tempeatu (IC) (kWh") Temperature (C) (kWh) Temperahwe (IC)

30 O 82.5 592 0.92 1387 98 1*44 198.9 151.8r-
40 0.4 91.1 69.3 0.92 149.3 111.8 144 207.5 165.4
50 04 99.8 793 0.92 160.2 125.5 1.44 219.9 180.8
60 04 108.7 9 0.92 171.8 139.7 144 230.8 194.3
70 - 04 1 18.4 99.7 _ 0.92 18 3 .5 153.7 - 241.7 207.5
80 04 130.7 113.5 0.92 195.1 167.4 _1.44 254.0 222.0
90 0.4 143.2 127.4 '__ , _ 0.92 207.1 181.4 1.44 265.5 235.5
20 0.44 78.7 52.1 0.98 1344 91.1 __

30 04 87.1 62.1 0.96 14 2 101.7 _

40 0.44 95.6 72.2 0.98 153.8 115.7
SO /cose5/ 0.44 1042 8 2.3 IcaseS 0.96 16 . 1302
60 d50.044 44 113.4 92. 5 d50 096 0.9 6 1 76 143.
70 _ 04 123.8 103.9 0.98 187.8 157.5
80 04 136.1 1i7.7 0.9 1996 171 A
90 0_44 * 148.5 131.6 0.96 11 8 1856
20 0.48 83.3 1 ' 1 -

30 0.48 91.6 6. 71 147 ' 105.9
40 0.48 100.0 75.2 151 120.7_
50 Icase5/ 0.48 108.7 85.3 cese5 1 169.9 134.2
60 d50048 0.48 118.1 _5.5 d50-100 i 181.7 148.6
70 _ 0.48 _ 128.9 107.7 _ 1 192.6 161.8
80 0.48 141.1 121.7 1 204.4 175.8 __ _ _ _

90 _________ 0.48 153.5 135.6 1 216.5 159.8

Originator: PM Date: S /el. Checker: AA B Dat e:-52nil
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Table 6-8. Temperature Results for Case 6 (D = 4.0 m; mailbox; no drip shield)

Mem Wedte Max. Waste Max. Wasts
B.C. at Instntaneows Paage Drift W htstanece Packas Max DrIft Wall Instartaneou Pacag ax Drt Wa

5m4ntorock Case Name Line Heat SuRface Temperature Case Name LUna Heat Surface Tempeahre Case Nam Unear Ht Surface Temperaure
(C) (kWlm) Temperate (C) (kWhn) Temperat C) (kW/m) Temperatue (IC)

20 0.01 21.4 21.0 0.52 83.2 70.5 1.04 143.6 127.6
30 0. 01 3 31.0 0.52 v. 804 1.04 155.8 141 3
40 001 41.3 41.0 0.52 1012 90.3 1.04 1680 154.7
50 Ikase6/ 0.01 51.3 51.0 /caso6/ 0.52 110.3 100.3 IcaseB6 1.04 180.8 168.6
60 d40 001 0.01 61.3 61.0 d40 052 2 123.0 113.9 d40_104 1.04 193.4 182.2
70 0.01 71.2 71.0_ 0.52 135.7 127.5 1.04 206.3 196.1

80 0.01 81.2 8 0.52 148.8 141.3 1.04 219.1 209.7
90 ________ 0.01 91.2 91_.0 0.52 161.8 155. 1.04 231.8 223.1
20 0.04 25.5 23.9 0.56 87.5 74.3 1.08 148.6 132.6
30 0.04 35.3 33.9 0.56 9BT 842 1.08 160.7 146.1
40 0.04 45.2 43.9 0.56 105.5 94.2 1.08 173.3 159.9
50 Icasesl 0.04 5. 53.9 /cese6/ NW -116.3- 10S.9- //cae&O 1.08 186.2 174.0
60 d40.004 0.4 65.0 63.9 d40056 0128.4 119.0 d40._108 11.08 198.5 1873
70 0.04 74.9 73.9 _ 0 41A 1.08 1
80 0.04 84.8 83.9 0.58 1542 146.5 1.8 224.6 215.1
90 0.04 94.7 93.9 0.56 167.5 160.5 1.0W 237.0 2282
20 0.08 30.8 27.8 0.6 91.8 7 112 153.6 - 3I-f.-6
30 0.08 40.5 37.8 0.6 100.7 8. 1.12 186.4 151 .8
40 0.08 50.3 47.8 0.6 0T9.7 98.0 T.1T 17[.9 165.6
50 kcase6 0 .0 60.1 - 57.8 /case 0.e 121.0 110.3 Icase61 1. 1 79.
60-W d40_W08 0.08 69.9 67.8 d40_060 0.6 134.0 124A d4M0112 *1.2 204.0 192.7
70 0.08 79.7 77.8 0.6 146.8 138.0 1.12 2 206.0
80 0.08 89.5 87.7 0.6 159.8 151.8 1.12 230.4 220.8
90 _ 0.08 99.4 97.7 0__.86 173.0 165.8 1.12 242.1 233.3
20 0.12 36.0 31.7 0.64 96.1 82.0 1.16 159.5 143.6
30 0.12 45.6 41.7 0.84 105.0 91.9 110w 171.8 157.2
40 0.12 55.3 51.7 0.64 114.0 101.9 1.16 184.0 170.6
50 .case&l 0.12 65.0 61.7 /kase6/ 0.64 127.1 116.2 Icase6l 1.16 196.2 183.9
60 d40_012 0.12 74.7 71 . d40_064 0.64 139.6 129.7 M 0_116 208.8 197.5
70 0.12 84.4 81.6 0.64 152.5 143.5 F 1.6 222.1 21 1.7
80 0.12 94.2= 9 0 165.4 157.2 . 1.16 235.5 226.0
90 0.12 104.5 102.1 . 0.64 178.3 170.8 1 1.16 247.3 238.4

_A A - ^ ^4 ^ Et e ,A d 0 4AA B oe n 4 e_^ A EAO a~~~~~~~~~~~~1.
20

30
40
50
60
70
80

0.10 41.1 35.ff u.0v IUU..s coke 1 .Z luff.A -14ff.0

Icase6l
d40_016

0.16 50.6 45.6
0.16 60.2 55.6
0.16 69.8 65.6
0.16 79.4 75.5
0.16 89.1 85.5

omase6/
d40_068

0.68 109.2 95.8
0.68 120.2 108.0
0.68 132.2 121.0
0.e4658 1457. 14.9
6-06-8 157.8 148.6

/cases/
d40_120

1.2 176.6 162.1
1.2 188.9 175.6

1i201.2 8 1a -8-9.6
1.- 214.7 203.4
1.2 227.3 216.9

0.15 95.8 UAre 171.U 12 z4U.5 ;151.u

Xriginatorshif l A: Date SS/ Checker De4 |D ate
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Maic. Waste MoMax Wase Max wast.e
D.C. at tneou Package Mt DriftWall Instmnt ous Paae M Drx Waan Instnaneous Pakage Max. Drit Wal

Sm4ntroocf Case Name Lner Heat Stawase Temperatre Case Name Unaer Heat Surface Temperature Cae Name Lner Heat Surfce Temperue
0C) (kIW/m) Temperature 14C) OWIm) Tempenfrat (IC) (kWhm) Temperature rC)

90 0.16 1104 107.4 0.68 183.5 175.9 12 252.6 243.7
20 0.2 46.1 39.5 0.72 104.5 1.24 169.2 153.3

30 0.2 55.5. 49.5 _0.72 113 99.6 1 24 1 81.5 166.9
40 02 _ 65.0 59.4 0.72 '-1T24.9' ' 112A 24 194.3 1810
50 laseS) 0.2 74S 69.4 /csse61 0.72 138.1 126.8 loaseU 12 207.3 195i -
60 d40_020 0.2 _4. 79.4 d40_072 72 2 150.4 140.1 d40.124 1.24 219.8 208.5
70 0.2 930.7. 82 13.3 153.9 _.24 233.1 222 7
80 02_ 103.3 99. 0.72 176.0 167.5 1.24 245.6 235.9
90 0.2 016. -112.7 0.72 7 189.0 181.1 124 258.2 249.3
20 '' 0.24 51.0 43.4 0.76 108.7 93.5 1.28 174.9 159.2

30 0.24 60.3 53.4 0.76 117.7 103.7 128 167.5 173.0
40 0.24 69.7 63.3 0.76 131.2 118.6 128 199.8 186.6
50 haseBI 0.24 79.2 73.3 lo/se61 0.76 143.2 131.6 Icasee 1.28 21.3 200.1
60 d40_024 0.24 88.7 ,83.3 d40_076 0.76 156.0 145.6 Md0128 28 225.0 213.7
70 0.24 982 93.2 0.76 168.8 159.3 _ 238.5 228 1
80 0.24 108.8 104.2 0.7B 181.5 172.7 .28 250.6 240.9
90 ________ 0.24 122.2 118.0 __ 0.776 194.7 186.7 1.28 263.9 255.0

20 0.28 55.8 0T 8 112.8 97.4 1.32 180.3 164.6
30 0.28 65.1 57.2 0.8 124.1 110.0 ' 1.32 192.5 178.1
40 028 74- 67.2 0.8 136.0 123.2 T2 205.0 191.8
50 lcaseSl 0.28 83.8 77.1 losse61 0.8 ' 148.8 137.1 lase61 1 3217.2 205.0
60 d40_028 0.28 93.2 87.1 d40_080 0.8 161.2 150.5 d40j132 T.32 231.0 219.7
70 0.28 102.7 97.1 0.8 174.0 164.3 1.32 243A 233.0
80 0.28 iiTY4-. 109.6 0.8 187.1 178.2 1.32 1 5. 2_45.9_
90 0.28 IT 19 123.3 0:88 200.3 192.2 1 32 269.5 260.5
20 0.32 60.5 51.2 117.0 101.2 1.36 185.1 169.4
30 0.32 69.7 61.1 O.U 12T87 114.4 1.36 197.5 183.1
40 0.32 79.0 71.1 7 1 141.3 128.4 IN3 209.8 '_196__6
50 Icase61 0.32 88.3 81.0 losseS) 0.84 154.2 142.4 Icase61 13T6 222.5 210.3
60 d40._032 0.32 91.7 91.0 d40_084 0. 166.9 156.1 d40_138 1.36 235.8 224.6
70 0.32 107.2 101.0 0.84 179.5 169.7 1.36 24&3 237.9
80 0.32 120.5 114.9 0.84 192.8 18.8 6 20. 250.9
90 0.32 -133.8 128.7 0.84 205.9 197.6 1.36 275.1 26
20 . 0.36 652 5.0 0.88 122.9 107.2 1.4 189.9 174.2
30 0.36 7 0.88 135.2 20.9 1.4 202.3 188.0
40 0.36 ' 6 83.5 74.9 0.88 147:. 34.0 1.4 214.7 201.5
50 /case6 -0.36 92.8 84.9 ases 6 9 2 1472 lase6 1.4 - 28 215.7
60 Ld40=03 0.36 102.1 94.8 d40.088 0.88 172.2 16A d40_140 1. 240.6 229A
70 0.36 *T1hI 1062 0.88 1T. 174.7 1.4 253.2 2 2428
80 0.36 ' 126 120.1 0.88 MA 188.9 1 265.6 255.9
90 0.36____ 139A 133.9 0.88 ' 211. 202.7 1A_ . 280.5 271.5
20 Icase6l 0.4 69.8 58.9 kcase6l 0.92 127.9 112.1 lnsse 1.44 .195.0 179.5

I.- __ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .AAA 4AA
040_040
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___ __ Max.Wash Mic W M=. WaStt
B.C. at Instaaeos Paekae Max. DMtMWal netantade Pacae rmw nstantaneus Paag ax. WrPMt Wal

Smn4tonlock Cas Name Une Host Surfac Temperatre Case Name Lhie glat Suface Temperaur Case Name Lina Meat Surace Temperatur
(IC) (Wh") Temperature C ) (kW h ) Temperature (h ") Temperatuwe (IC

30 0 78.8 68.8 0.92 139.8 125A 1.44 207.5 19 32
40 OA 88.0 78.8 92 152.0 13893 1.44 220.4 207.3
50 OA 97.2 88.7 0.9 165.0 T15 -144 232.5 220.3
60 OA 108.5 .7 0 177.2 166 2 14 245.4 - 2342
70 4OA 118.8 11. 0. 190.3 180 3 1.44 258.1 247 .7
80 0.4 ~ §OA 125A . 0.92 203.1 193 8 1.44 271.1 261.4
90 OA 145. 0.92 218.3 207.8 1 285.6 276.7
20 OA4 74.3 62.8 0.98 132.4 116A
30 0A4 83 72.7 0.96 144.8 130.3
40 0.44 92.4 82.6 0.96 157.7 - 144.5_
50 Icase/ O44 101.6 92.6 /ka" 0.96 170.2 158.
60 d40Q044 0.44 111.7 103.3 d40_096 0.96 1B2.8 171.8 .
70 0.44 124. 117.1 0.96 195.7 185.5

80 0.44 137.6 130.8 0.96 208.1 198.8
90______ 0.44 150.8 144.B 0.98 221.5 212.9
20 0.48 78.8 -- W1 138.9 1231_____
30 0 8- 87.7 76.6 1 151.0 138 5
40 0W.4 __ 98.8 86.5 1 163.1 14. -_. -

50 Icese8l 0.48 106.0 96.4 kcase6l 1 175.2 163.1 _
d40_048 0.48 117.0 108.3 d40_100 _ 1 18. 1772

70 -0.48A 130.2 122.3 201. 1912 _

80 0.48 143.1 136.0 1 213A 2040
90 A 0.48 1562 149.7 1 22.7 2180
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Figure 6-1. Waste Package Surfa~ Temperature Comparison with SR Baseline Design (T3,,200C)

. . . ....- - -_ , .- . _ _ , _ _ . _ .. _ . , .
Drift Wall Temperature Comparlsoi

-(TSm , 20C)
100 .. _ -.... _._. _ ....

ni'

IU

.C

. 60 .

.0

0

S.

.

groi4d V4"o t D0.&S

-- - ((G)0.4O 0 ffIbow to

-I 21 0 n5n redwa tra.ft
g04 ftipon Vs -6 n~

cwctAw

Vs 0.55fl on twe

D0.5 o x fa~ib V

-i~~~~-65mccA

-20 .
0 02 0.4 0.6 0.8 1 1.2 1-4

Instantaneous Linear Heat Load (kWfm)

Figure 6-2. Drift Wall Temperature Comparison with SR Baseline Design (T5,=200C)
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Figure 6-3. Waste Package Surface Temperature Comparison with SR Baseline Design CTtn=30*C)
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Figure 6-4. Drift Wall Temperature Comparison with SR Baseline Design (Tf=300 C)
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Figure 6-5. Waste Package Surface Temperature Comparison with SR Baseline Design (Tft-=40C)
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Figure 6-6. Drift Wall Temperature Comparison with SR Baseline Design (T5m-4O 0 C)
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Figure 6-7. Waste Package Surface Temperature Comparison with SR Baseline Design (T5,=50*C)
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Figure 6-15. Waste Package Surface Temperature Comparison with SR Baseline Design (T&.=80*C)
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6.3 RESULTS OF DRIFT DIAMETER EFFECT

Tables 6-9 through 6-12 list the waste package surface temperature differences due to the change
in diameter from that of a 21 PWR waste package. Figures 6-18 through 6-26 graphically present
the comparison (for drift wall temperatures of 200C to 900C and 2000C).

The results show that waste package surface temperature increases 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 = I m vs. D = 1.564 m)

Waste Package Surface Temperature Difference (0 a 1 m vs. 0 1.564 m) (9C)
Unear Heat 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.2 0.3 OA 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1A5
Load (kWhm)

Tdrift (OC) _ _ _-………

20 0.2 0.5 0.7 0.9 1.1 1.3 1.6 1.8 2.0 2.2 42 6.0 7.6 92 10.6 11.9 13.1 14.3 15.4 166A 17.3 18.3 19.6

30 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 3.8 5.5 7.1 8.5 9.8 11.1 12.3 13.4 14.5 15.5 16.4 17.3 18.6
40 0.2 0.4 0.6 0.7 0.9 1.1 1.3 1.5 1.0 1.8 3.5 5.1 6.5 7.9 92 10.4 11.5 12.6 13.6 14.6 15.5 16.4 17.6
SO 0.2 0.3 0.5 0.7 0.8 1.0 1.2 1.3 1.5 1.7 3.2 4.7 6.0 7.3 8.5 9.7 10.8 11.8 12.8 13.7 14.6 15.5 16.7
60 0.2 0.3 0.5 0.6 0.8 0.9 1.1- 1.2 1.4 1.5 3.0 4.3 5.6 6.8 7.9 9.0 10.1 11.1 12.0 12.9 13.8 14.6 15.8
70 0.1 0.3 0.4 0.6 0.7 0.8 1.0 1.1 1.3 1.4 2.7 4.0 52 0.3 7A 8.4 9.4 10.4 11.3 12.1 13.0 13.8 1O.0

80 0.1 0.3 0.4 0.5 0.7 0.8 0.9 1.0 1.2 1.3 2.5 3.7 4.8 5.9 6.9 7.9 8.8 9.7 10.6 11.A 122 13.0 14.1
90 0.1 02 0.4 0.5 0.8 0.7 0.8 1.0 1.1 1.2 2.3 3.4 4.5 5.5 6A 7.3 82 9.1 9.9 10.7 11.5 12.3 13.4

100 0.1 0.2 0.3 0.4 0.6 0.7 0.8 0.9 1.0 1.1 22 3.2 4.1 5.1 6.0 6.9 7.7 8.5 9.3 10.1 10.8 11.6 12.6
110 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.6 0.9 1.0 2.0 2.9 3.9 4.7 5.6 6A4 7.2 8.0 8.8 9.5 10.2 10.9 1 1.9

120 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.8 0.9 1.9 2.7 3.6 4.4 52 6.0 6.8 7.5 8.2 8.9 9.6 10.3 112
130 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.7 0.8 0.9 1.7 2.5 3.4 4.1 4.9 5.6 6.3 7.0 7.7 8.4 9.1 9.7 10.6
140 0.1 0.2 02 0.3 0.4 0.5 0.6 0.7 0.7 0.8 1.6 2A 3.1 3.9 4.6 5.3 6.0 6.6 7.3 7.9 8.5 9.1 10.0
1SO 0.1 0.2 02 0.3 0.4 0.5 0.5 0.6 0.7 0.8 1.5 22 2.9 3.6 4.3 4.9 5.8 6.2 8.8 7A 8.0 8.6 9.5
10 0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.6 0.7 1.4 2.1 2.7 3.4 4.0 4.6 5.3 5.9 6.4 7.0 7.6 8.1 8.9

170 0.1 0.1 02 0.3 0.3 0.4 0.5 05 0.6 0.7 1.3 1.9 2.6 3.2 3.8 4A 4.9 5.5 6.1 6.6 7.1 7.7 8.4
180 0.1 0.1 0.2 0.2 0.3 0.4 OA 0.5 0.6 0.6 12 1.8 2.4 3.0 3.6 4.1 4.7 5.2 5.7 62 6.7 7.2 8.0
190 0.1 0.1 0.2 0.2 0.3 0.3 0.4 0.5 0.5 0.6 12 1.7 2.3 2.8 3.3 3.9 4A 4.9 5.4 5.9 6A 6.9 7.6
200 0.1 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.5 0.5 1.1 1.6 2.1 2.6 3.1 3.6 4.1 4.6 5.1 5.6 6.0 6.5 7:1
210 0.1 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.5 0.5 1.0 1.5 2.0 2.5 3.0 3.4 3.9 4.4 4.8 -5.3 5.7 6.1 6.8
220 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.5 1.0 IA 1.9 2.3 2.8 3.2 37 4.1 4.5 5.0 5.4 5.8 6.4

230 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.4 0. 0.5 0.9 1.3 1.8 2.2 2.6 3.1 3.5 3.9 4.3 4.7 5.1 5.5 6.1

240 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.3 OA 0.4 0.9 1.3 1.7 2.1 2.5 2.9 3.3 3.7 4.1 4.5 4.8 5.2 5.8

250 0.0 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.8 12 1.6 2.0 2.4 2.7 3.1 3.5 3.9 4.2 4.6 4.9 5.5
260 0Q0 01 0Q1 0.2 0.2 0.2 03 0.3 03 0.4 0.8 1.1 1.5 1.9 22 2.6 3.0 3.3 3.7 4.0 4.4 4.7 5.2

270 0.0 0.1 0.1 0.1 0.2 0.2 0.3 0.3 0.3 0.4 0.7 1. 1.A 1.8 2.1 2.5 2.8 3.1 3.5 3.8 4.1 4.5 4.9
280 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.7 1.0 1.4 1.7 2.0 2.3 2.7 3.0 3.3 3.6 3.9 4.2 4.7
290 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.6 1.0 1.3 1.6 1.9 2.2 2.5 2.8 3.1 3.4 3.7 4.0 4.5

300 0.0 0.1 0.1 0.1 02 0.2 0.2 0.2 0.3 0.3 0.6 0.9 12 1.5 1.8 2.1 2.4 2.7 3.0 3.3 3.6 3.8 4.3
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Table 6-10. Waste Package Surface Temperature Comparison (D = 1.5 m vs. D = 1.564 m)

Wate Pacimge surface Temperature Dfflerence (D w 1.5 m vs. D "1.564 m) (C)

LineardH Mt 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.2 | 0.3 OA 0.8 0.6 0.7 0.8 0.9 1 1.1 12 1.3 1.45

Tdrift (IC) ___
20 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6

30 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.2 1.3 1.4 1.5

40 0.0 0.0 0.0 0.1 0.1 O.i 0.1 0.1 0.1 0.1 0.3 OA 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.2 1.3 1.4

50 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.5 0.6 0.7 0.8 0.8 0.9 1.0 1.1 1.2 1.2 1.3

e60 0.0 0o0 0.0 0.0 0.1 O.1 01 0.1 01 0.1 0.2 0.3 OA 0.5 0.8 0.7 0.8 0.9 1.0 1.0 1.1 1.2 1.3

70 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.5 0.0 0.7 0.7 0.8 0.9 1.0 1.0 1.1 12:

80 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.5 0.5 0.6 0.7 0.8 0.8 0.9 1.0 1.0 1.1

_0.0 0.0 0.0 0.0 0.0 0.1 01 0.1 0.1 0.1 0.2 0. 0.3 OA 0.5 0.6 0.6 0.7 0.8 0.8 0.9 1.0 1.1

90 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.3 OA 0.5 0.5 0.6 0.7 0.7 0.8 0.9 0.9 1.0

110 0.0 0.0 0.0 0.0 0.0 0. 0.1 0.1 0.1 0.1 02 02 0.3 0.4 04 0.5 06 0.6 0.7 0.7 0.8 0.9 0.9

120 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.3 OA 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.9

130 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 02 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.8 0.8

140 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 02 02 0.3 0. OA 0.5 0.5 0.6 0.6 0.7 0.7 0.8

150 0. 00 0 .0 0 .0 0.0 00 00 00 0.1 0.1 0. 1 02 02 0.3 0.3 OA OA 0.5 0.5 0.6 0.6 0.7 0 0.

160 0.0 0.0 0.0 0.0 000 0.0 0. 0 0.0 0. 0 0.1 0.1 02 0.2 0.3 0.3 OA 0.4 0.5 0.5 0.5 0.6 0.6 0.7

170 0.0 0.0 0.0 0 0. 0.0 0 0. 0.0 0.0 0.0 0.1 0. 1 0.1 0.2 0.2 0.3 0.3 0.4 CA 0.5 0.5 0.6 0.6 0.7

180 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 01 0.2 02 0.3 0.3 0.4 CA 0.4 0.5 0.5 0.6 0.6

190 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.3 OA 0.4 0.5 0.5 0.5 0.6

200 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 02 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.6

210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 02 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5

220 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 021 0.2 0.2 0.2 0.3 0.3 0.3 0. 0. 0.4 0.5

230 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.5

240 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4

250 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 OA 0.4 OA

260 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 02 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4

270 0.0 0.0 0.0 0.0 0O. 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0A

280 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 .3 0. 0.4

290 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 02 02 0.2 0.3 0.3 0.3 0.3

300 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 01 0.1 0.2 0.2 0.2 02 0.2 0.3 03 0.3
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Table 6-11. Waste Package Surface Temperature Comparison (D = 2 m vs. D a 1.564 m)

Waast Packsm, Surfae Tmnmaum Difference {D 2 m vs.D * 16.4 m) 9C)

Linear Host 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.2 0.3 - OA 0.5 0.6 0.7 0.8 0.9 I 1.1 1.2 1.3 1A5
Load (kW/'_fn__
Tdrift (*C)

20 -0.1 .02 -0.3 -0.4 -OA -0.5 -0.6 -0.7 -0.8 40.9 .1.7 -2A -3.1 -3.8 -4.4 -5.0 -5.5 -6.1 .66 -7.0 -7.5 -7.9 -8.6

30 -0.1 -0.2 -02 .0.3 -OA -0.5 -0.6 -0.6 -0.7 -0.8 -1.5 -2.2 -2.9 -3.5 -4.1 -4.6 -5.1 -5.6 -6.1 -6.6 -7.0 -7.5 -8.1

40 -0.1 -0.1 -0.2 -0.3 -0.4 -0.4 -0.5 -0.6 -0.8 -0.7 -1.4 -2.0 -2.6 -3.2 -3.8 4.3 -4.8 -5.3 -5.7 -.2 -6.6 .7.0 -7.6
50 -0.1 -0.1 -0.2 -0.3 -0.3 -0.4 -0.5 40.5 -0.6 -0.6 .1.3 -1.9 -2A -3.0 -3.5 -4.0 4A -4.9 -5.3 .5.8 -8.2 -8.6 -7.1
60 -0.1 -0.1 -02 -0.2 -0.3 -0.4 -0.4 -0.5 -0.5 -0. -12 -1.7 -2.2 -2.7 -3.2 .3.7 -4.1 -4.6 -5.0 -5.4 -5.8 -6.2 -6.7
70 -0.1 -0.1 -02 -0.2 -0.3 -0.3 -0.4 -OA -0.5 -0.5 -1.1 -1.6 -2.1 -2.5 .3.0 -3.4 3.8 -4.3 -4.7 -5.0 -5A -5.8 -6.3

80 -0.1 -0.1 -02 -02 -0.3 -0.3 -0.4 -OA -0.5 -0.5 -1.0 -1.5 -1.9 -2.3 -2.8 -32 -3.6 -4.0 -4.3 -4.7 -5.1 -5.4 -5.9
90 0.0 -0.1 -0.1 -02 -02 -0.3 -0.3 -OA -0.4 0.5 -0.9 -1.3 -1.8 -22 -2.6 -3.0 -3.3 -7 4.1 4.4 4.7 -5.1 -56
100 0.0 -0.1 -0.1 -02 -02 -0.3 -0.3 40.3 -0.4 -OA -0.8 -1.2 -1.6 -2.0 -2A . 2.8 -3.1 -3.5 -3.8 -4.1 -4.4 -4.8 -5.2
110 0.0 .01 0.1 -02 -02 -0.2 -0.3 -0.3 -0.4 -. 4 -0.8 -12 1.5 -1.9 -22 -2.f -2.9 -3.2 -3.5 -3.9 42 -4.5 4.9

120 0.0 -0.1 -0.1 -0.1 -0.2 -0.2 -0.3 *0.3 -0.3 -0.4. -0.7 -1.1 -1A -1.7 -2.1 .2.4 -2.7 -3.0 -3.3 -3.6 -3.9 -4.2 -4.6
130 0.0 -0.1 0.1 -0.1 -0.2 -02 -0.2 -0.3 -0.3 -0.3 -0.7 -1.0 -13 -1.6 -1.9 -2.2 -2.5 -2.8 -3.1 3.4 -3.7 .9 4.3
140 0.0 -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.3 -0.3 -0.3 -0.6 -0.9 -1.2 -1.5 -1.8 -2.1 -2A -2.6 -2.9 -3.2 -3A -3.7 -4.1
150 0.0 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -02 -0.3 -0.3 -0.6 -0.9 -1.1 -1.4 -1.7 -2.0 -22 -2.5 -2.7 -3.0 -3.2 -3.5 -3.8
160 0.0 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -02 -02 -0.3 -0.5 -0.8 -1.1 -1.3 -1.6 -1.8 -2.1 -2.3 -2.6 -2.8 -3.0 -3.3 -3.6
170 0.0 -0.1 -0.1 -0.1 -0.1 -0.2 .02 -02 -0.2 -0.3 -0.5 .0.8 -1.0 -1.2 .1.5 -1.7 -2.0 -2.2 -2.4 -2.6 -2.9 -3.1 -3.4
180 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.2 -02 -02 -02 -0.5 -0.7 -0.9 -1.2 -A.4 -1.6 -1.8 -2.1 -2.3 -2.5 -2.7 -2.9 -32
190 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -02 -0.2 -02 4.2 OA -0.7 -0.9 -1.1 -1.3 -1.5 -1.7 -1.9 -2.1 -2.3 -2.5 -2.7 -3.0

200 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -02 -0.2 -02 -OA -0.6 -0.8 -1.0 -12 -1.4 -1.6 -1.8 -2.0 -22 -2.4 -2.6 -2.8
210 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -OA -0.6 -0.8 -1.0 -12 -1.3 -1.5 -1.7 -1.9 -2.1 -2.3 -2.4 -2.7
220 0.0 0.0 -0.1 -0.1 -0.1 40.1 -0.1 -0.1 -0.2 -0.2 -OA -0.6 -0.7 -0.9 -1.1 -1.3 - A -1.8 -1.8 -2.0 -2.1 -2.3 -2.5
230 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -A -0.5 -0.7 -0.9 -1.0 -1.2 -1.4 -1.5 -1.7 -1.9 -2.0 -2.2 -2.4

240 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 .0.3 -0.5 -0.7 -0.8 -1.0 -1.1 -1.3 -1.4 -1.6 -1.8 -1.9 .2.1 .2.3
250 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.3 -0.5 -0.6 -0.8 -0.9 -1.1 -1.2 -1.4 -1.5 -1.7 -1.8 -1.9 -2.2

260 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.3 -0.4 -0.6 -0.7 -0.9 -1.0 -1.2 -1.3 -1.4 .1.6 -1.7 -1.8 -2.0
270 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.3 -0.4 -0.6 -0.7 -0.8 -1.0 -1.1 -1.2 -1.4 -1.5 -1.6 -1.8 -1.9
280 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.3 -0.4 -0.5 -0.7 -0.8 -0.9 -1.0 -1.2 -1.3 -1.4 -1.5 -1.7 .1.8
290 0.0 00 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.3 -0.4 -0.5 -0.6 -0.7 -0.9 -1.0 -1.1 1.2 -1.3 -1.5 -1.6 -1.8
300 0.0 0.0. 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -02 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.1 -1.2 -1.3 -1.4 -1.5 -1.7

I
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Table 6-12. Waste Package Surface Temperature Comparison (D = 2.5 m vs. D = 1.564 m)

Waste Package Surface Temperature Difference (D 2 5 m vs D 1.564 m}) (C)
Linear Heat 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.2 0.3 OA 0.5 0.6 0.7 0.8 0.9 I 1.1 1.2 .1.3 1.45
Load (kW/m) ___ - - - -

Tdrift (-C) - - -

20 -0.2 -0.3 -0.5 40.6 -0.8 -0.9 -1.0 -1;2 -1.3 -1.5 -2.9 -4.2 -5A -6.6 -7.7 -8.7 -9.7 -10.6 -11.5 -12A -13.2 -14.0 .15.1

30 -0.1 -0.3 40.4 40.5 -0.7 -0.8 -1.0 -1.1 -1.2 -1.3 -2.6 -3.8 -5.0 46.0 .7.1 -8.0 -9.0 -9.9 -10.7 -11.6 .12.4 .13.1 .14.2

40 -0.1 -0.3 -0.4 -0.5 -0.6 -0.7 -0.9 -1.0 -1.1 -1.2 -2.4 -3.5 -4.6 -5.6 -6.5 -7.5 -8.3 .9.2 -10.0 -10.8 -11.6 -12.3 -13.3

SO -0.1 -0.2 -0.3 -0.5 -0.6 -0.7 -0.8 -0.9 .1.0 -1.1 -2.2 -3.2 -42 -5.1 -6.0 -6.9 -7.7 -8.5 -9.3 -10.1 -10.8 -11.5 -12.5

60 -0.1 -0.2 -0.3 -. 4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0 -2.0 -3.0 -3.9 -4.7 -5.6 -6.4 -7.2 -8.0 -8.7 -9.4 -10.1 -10.8 -1t7
70 -0.1 40.2 -0.3 -. 4 -0.5 -0.6 -0.7 -0.8 -0.8 -0.9 -1.8 -2.7 -3.6 -4.4 2 -5.9 -6.7 -7A -8.1 -8.8 -9.4 -10.1 -tt.0

80 -0.1 -0.2 -0.3 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.7 -2.5 -3.3 -4.1 -4.8 -5.5 -6.2 -6.9 -7.6 -8.2 -8.8 -9.4 -10.3

90 -0.1 -0.2 -0.2 -0.3 -0.4 -0.5 -0.6 -0.6 -0.7 -0.8 -1.6 -2.3 -3.0 -3.8 -4.5 -5.1 -5.8 -6.4 -7.0 -7.7 -8.3 -8.8 -9.7

100 -0.1 -0.1 -0.2 -0.3 -0.4 -. 4 0.5 -0.6 -0.7 -0.7 -1A -2.1 -2.8 -3.5 -4.1 -4.8 -5.4 -6.0 -. 6 -7.2 -7.7 -83 -9.1
110 40.1 40.1 40.2 40.3 40.3 -OA 40.5 O0.S 0.B -0.7 *1.3 -2.0 -2.6 42 -&8 -4.4 -S.0 -5.6 -6.1 -6.7 -7.2 -7.8 -8.5
120 -0.1 -0.1 -0.2 -0.3 -0.3 -. 4 -0.4 -0.5 -0.6 -0.6 -t.2 -1.8 -2.4 -3.0 -3.6 -4.1 -4.7 -5.2 5.7 -6.3 -6.8 -7.3 -8.0

130 -0.1 -0.1 -0.2 -0.2 -0.3 -0.4 -0.4 -0.5 -0.5 -0.6 -1.2 -1.7 -2.3 -2.8 -3.3 -3.9 -4.4 -4.9 -5.0 -5.9 -6.3 -6.8 -7.5
140 -0.1 -0.1 -0.2 -0.2 -0.3 -0.3 -0.4 -0.4 -0.5 -0.5 -1.1 -1.5 -2.1 -2.5 -. 9 -3.6 -4.1 -4.3 -4.0 -5.5 -5.0 -. 0 -7.1

160 0.0 -0.1 -0.1 -0.2 -0.2 -0.3 -. 3 -0.4 -0.4 -0.5 -0.9 -1. -1.6 -2.3 -2.7 -3.2 -3. 4.0 -4.4 -4.8 -5.3 -5.7 -6.2

170 0.0 -0.1 -0.1 40.2 -0.2 -0.3 -0.3 -0.4 -0.4 0.4 -0.9 -1.3 -1.7 -2.1 -2.6 -3.0 -3.4 -3.8 -4.2 -4.6 4.9 -5.3 -5.9

180 0.0 -0.1 40.1 -0.2 -0.2 -0.2 -0.3 -0.3 -0.4 -OA -0.8 -1.2 .1.6 -2.0 -2.4 -2.8 -3.2 -3.5 -3.9 -4.3 -4.6 -5.0 -5.5

190 0.0 -0.1 -0.1 -0.2 -0.2 -0.2 -0.3 -0.3 -0.3 -0.4 -0.8 -1.1 -1.5 -1.9 -2.3 -2.6 -3.0 -3.3 -3.7 -4.0 -4.4 -4.7 -52

200 0.0 -0.1 -0.1 -0.1 -02 -0.2 -0.3 -0.3 -0.3 -0.4 -0.7 -1.1 -1.4 -1.8 -2.1 -2.5 -2.8 -3.1 -3.5 -3.8 -4.1 -4.4 -4.9

210 0.0 -0.1 -01 -0.1 -02 -0.2 -0.2 -0.3 -0.3 -0.3 -0.7 -1.0 -1.3 -1.7 -2.0 -2.3 -2.6 -3.0 -3.3 -3.6 -3.9 -4.2 -4.7

220 0.0 -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.3 -0.3 -0.3 -0.6 -1.0 -1.3 -1 -1.9 -2.2 -2.5 -2.8 -3.1 -3.4 -3.7 -4.0 -4.4

230 0.0 -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 -0.3 -0.3 -0.6 -0.9 -1.2 -1.5 -1.8 -2.1 -2.4 -2.6 -2.9 -3.2 -3.5 -3.7 -4.2

240 0.0 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.3 -0.3 -0.6 -0.8 -1.1 -1A -1.7 -2.0 -2.2 -2.5 -2.8 -3.0 -3.3 -3.5 -3.9

250 0.0 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 -0.3 -0.5 -0.8 -1.1 -1.3 -1.6 -1.8 -2.1 -2.4 -2.6 -2.9 -3.1 -3A -3.7

260 0.0 4.1 - -0.1 -0.2 -0.2 -0.2 -0.2 -0.3 -0.5 -. 8 -1.0 -1.3 -1.5 -1.7 -2.0 -2.2 -2.5 -2.7 -2.9 -3.2 -3.5

270 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -02 -02 -0.5 -0.7 -1.0 -1.2 -1.4 -1.7 1.9 -2.1 -2.3 -2.6 -2.8 -3.0 -3.4

280 0.0 0.0 -0.1 40.1 -0.1 -0.1 40.2 -0.2 -02 -02 -0.5 -.7 0.9 -1.1 -1.3 -1.6 -1.8 -2.0 -2.2 -2.4 -2.7 -2.9 -32

290 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.2 -02 -02 -02 -OA .6 -0.9 -1.1 -1.3 -1.5 -1.7 -1.9 -2.1 -2.3 2.5 -2.7 -3.0

300 0.0 0.0 -. 1 .1 .1 0.1 .1 -0.2 -0.2 42 -. 4 -. 6 0.8 1.0 -1.2 -IA 1.6 -1.8 2.0 -2.2 2. - 2.9
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Figure 6-18. Waste Package Surface Temperature Comparison (Tdm = 20°C)
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Figure 6-19. Waste Package Surface Temperature Comparison (T = 300C)

Originator:Jb- Dae - Checker:Mf ___ Date: D I29|022_. .



Analyses & Component Design Calculation

Title: Thermal Calculation of the In-Drift Configuration Options
Document Identifier. CAL-WIS-THOo13 REV A Page 59 of 65

Waste Package Surface Temperature Comparison
(Tdult 40 C)
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Figure 6-20. Waste Package Surface Temperature Comparison (Tm = 400C)

Waste Package Surface Temperature Comparison
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Figure 6-21. Waste Package Surface Temperature Comparison (Td = 50tC)
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Figure 6-22. Waste PAckge Sufawe Temperature Comparison (TdM 6=BC)
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Figure 6-23. Waste Package Surface Temperature Comparison (Td", = 700C)
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Figure 6-24. Waste Package Surface Temperature Comparison (Tom StC)

Waste Package Surface Temperature Comparison
(Tdfnt a 0P C)

I
S
_I£

E

E
:

20-

15 -

10 -

5-

0

-5

-10

-15

DD=t.m vs.

0=1.564m

=t.m vs.D=1.564m

; =2.5rM v:;
D--1.564m

0 0.2 0.4 0.6 0.8 1 1.2 1.4

Instantaneous Unear Heat Load (kW/m)

Figure 6-25. Waste Package Surface Temperature Comparison (T&, = 900C)
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Figure 8-26. Waste Package Surface Temperature Comparison (Tdf = 2DsC)
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8. ATTACHMENTS

The attachments to this calculation are summarized in Table 8-1.

Table 8-1. Attachments Summary
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. Table Il-1. ANSYS and Excel File Usting

IANSYSfFlesfcasell 1ANSYSjFlleskase2
File Name Size (bytes) Date Time File Name Size (bytes) Date Time

d45 001.out 302,060 0312912002 2:38p d55 001.out 305,023 03129t2002 2:49p
d45 004.out 302,204 03t29t2002 2:39p d55 004.out 305.023 03129t2002 2:
d45 008.out 302,204 03129t2002 2:39p d55 008.ut 305.023 0:329t2002 2:59p
d45 012.out 302,637 03129/2002 2:40p d55 012Mout 305.168 0312912002 2:59p
d45_01 6.out 302.637 03129t2002 2:40p d55 016.out 305.600 03129t2002 259p

d45 020.out 303,069 0312912002 2:40p d55 020.out 305.744 03/2912002 259p
d45 024.out 303,213 0329/2002 240p d55 024.out 306,032 0329/2002 2:59p
d45 028.out 303,357 03/29/2002 2:40p d55 028.out 306,176 03/2912002 3:59p
d45_0S2.out 303,645 03129t2002 2.40p d55 032.out 306.320 03/29t2002 3:00p
d45_036.out 303,789 03t2U2002 2:41p d55 036.out 306.320 03t29/2002 3:0p
d45 040.out 304,077 03/2912002 2:41p d55 040.out 30.6168 03/29/2002 300p
d45_044.out 304,077 03t29t2002 2:41p dS5 044.out 306,464 03W29/2002 3:01p
d45 048.out 3046576 03129/2002 2:4p d55 048.out 306.896 03129/2002 3:00p
d45 052nut 305,085 03129/2002 2:41p d55_052.out 306,896 032912002 3:02p
d45 056.out 35,8653 03/29/2002 2:41p d55_ 056.out 307,763 03/29t2002 3:0Op
d45&120.out 304,941 03129/2002 2:42p d55 060.out 3078.10 03129/202 3:
d45 064.out 378.561 03/29no02 2:42p dSS_064.out 307,14 03/29t2002 3:01p
d45_068.out 344,992 031291200 2:42p d55 068.out 307,040 03129/2002 3:01p
d45_072.out 305.280 0312912002 2:44 dS5 072.out 307,616 03/29t2002 3:01p
d45 076.out 306,144 03129/2002 2:44 d55 076.out 307,472 02912002 3:01
d45 080.out 306,576 03t29t2002 2:42p d55 080.out 307,184 0312002 30p
d45_084.out 3065684 0312912 2:42p d55_084.out 308.691 03t2002 3:02p
d45_088out 305,776 03t2912002 2.43p d55 088.out 308.835 031291002 3:02p
d45 092.out 307,092 0312912002 2:43p d55 092.out 309,923 03/2912002 3502p
d45 096.out 306.640 0312912002 2:43p d55 096.out 19.8,5 03129/2002 3 02p
d 5100.out 979217 02 02 2:40 dSS 00.out 19.993 0312912002 3 02: p
d45 104.out 316.497 01912002 2:43p d55 104.out 309.124 032912002 3.03p
d45_1082out 316.065 031291200 2:43p dS5 1020out 308.756 0312912002 3203p
d45_ 12.out 379.112 0312912002 2:43p pd55_1 Mout 309.396 0312912002 3:03p
d45 116.out 385,879 031912002 2.44p d55 60out 308190. 0312912002 2

d45_120out 380,318 03292002 2:44p d55 120.out 308.180 03292002 3:03p
d5_1324.out 1798,56 03/292002 2:41p dSS 124.out 308,532 0312912002 3:03p
d45028.out 414,93 03t292002 2:44p _d55_128.out 308.323 031292002 3:04p
d45 1320.out 305.800 0312912002 2:44p d55 132.out 308.052 0312912002 3:04p
d45_136.out 434.502 03/2912002 2:44p d55 136.out 308.337 0312912002 3:04p
d45 140ut 19,993 03/2912002 2:41 d55 140.out 308,913 03129/2002 3:04p

d45 0.ut 19305.656 03/29/2002 2:41 d55_144.out 372.523 3129/2002 3:04p
pd45_001.out 19.993 03r/9102 2:39p pd55 001.out 19.993 03/29f2002 2:58p
pd45 004.out 19.993 032912002 2:39p pd55 004.out 19,993 0312912002 2:59p
pd45_008.out 19,993 0312912002 2:394 pd55 008.out 19.852 0312912002 2:59p
pd45 _012. 19,993 03/292002 2:40p pd55 012.out 19,993 03t29/2002 2.59p
pd45 016.out 19,993 031291002 2:40p pd55 016.out 19.993 0312912002 2:59p

pd45_00.out19,993 03f29/2002 2.40p pdSS_020 out 19,9-93 03i29f202 2:59
pd5 o24Ut 19,9S3 03/28202 2:40p SS5 024.out 19,993 03129202 2:59D

pd45 028.out 19,993 - OY29i002 2:40P _ pdSS_028.out 19,993 0320D02 2 S9p
pd45_032.oul 19,993 OY2912002 2:,40p pd!55~_032.out 19,993 03129202 3.00p
pd45_036.oul 19,993 03/29f2002 :.41 p SS55 036.out 19,993 3f291002 3:00p
pd45 040.out 19,993 03f291202 2:41 p pd55 040.out 19,993 03,'9f002 3:00p

pd45_04.oul19,993 0312912002 2:41 p pdS5_C44 out 19,993 O3f91002 -3.00p
pd45 08.out19,993 03/29nO02 :41p pdS5 048.out 19,993 032002 3:00Dp
pd45 02.out19,993 03129=002 2:41p pdSS 052 out 19,993 0319/2002 3:00p
05S~oul 19,993 03/2912002 2:41p---~ pd55 056.out 19,993 03129t2002 3:01p
pd45_00 oul19.993 0312912002 2A42p pd55 OSO out -19,993 -03/29/202 3:01p

p4_6.oul 19,993 03129002 2:42p pd55_0S4.out 19,993 03f2912002 3:01p
pd45_08.oul19,993 30329/2002 2:42p pdSS_068.out 19,993 03/2912002 3:01p
pd45_02.out19,993 0312912002 2.42p pd55_072.out 119,993 103ON92002 13:01p
pd45_06.out19,993 032102 2:42p pd55_078.out 119,993 1 03/29/2002 13:01p
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080.out 19,993
084.out 19,993

,- 45 096.out 19.993

pd45100oul19.993

-2:42p - d55 080.out 1i 993 03/2912002 3:01
242p pdS5 084.out 19.993 0312912002 3:02p
2:43P pd55L088.out 19,993 03 2002 3:02p
2-43p 1pd55-092out 19.993 03129/2002 3:02p
2:43p _ pd55LO96.out 119.993 03/2912002 3:02p
2:43p pdS 5 100.out 111,993 03/29/2002 3:02p

vd45 104.0ut I1 9.993 D2MW002 2:430 Dd55 104.out 119.993 03/29/2002 33:030
pd45 108.out 19.993 03/2912002 243p pd55 108out 19,993 03/29/2002 3:03p

45 112.out 19,993 031292002 2:43p pd55 112.out 19,993 0312912002 3:03P
pd451116.out 19,993 03/2912002 2:44p pd55 116.out 19,993 03/29f2002 3:03p
pd5 120.out 19,993 032912002 2.:p p55 120.out 19.993 03129/2002 3:03p
pd45 124.out 19,993 032912002 2:44p pd55_124.out 19,993 03/2912002 3.04p
pd45 128.out 19.993 03/291202 2:44p pd55 128.out 19.993 03/2912002 3:04p
pd45 132.out 19,993 03/2912002 2-44p pd55 132.out 19,993 03/29/2002 3.04p
pd45 136.out 19,993 03/29/2002 2.44p pd55 136.out 19,993 03/29/2002 3:04p
pd45 140.out 19.993 03/29/2002 2.44p pd55 40.out 19.993 03/292002 304p
pd45 144.out 39,993 03/2912002 3:57 pd55 144out 19,302 03/29t2002 304p

IANSYS Files/case3 IANSYSFileskcase4
Flle Name Size (bytes) Date Time Fie Name Size (bytes) Date gTime

860 01.out 357,736 03/29/2002 3:05p d60 001.out 304,676 03129102 4-05p
860 004.out 359,528 03/29f2002 3: d60 004.out 3046820 03J29t2002 40p
860 032.out 357,736 039/2002 3:57j d6D 008n.ut 3046964 0312912002 4.05p
860_01 .out 357.737 03/29/2002 3:57p d60 012out 305.541 03/2920 4:05p
d60 016.out 358.153 03f29t2002 3:57p 60 016.out 306.973 03/29/2002 4:05p
d60 020.out 359,796 03/9/2002 3:57p d6D 020.out 306.117 03/2912002 4 05p

d60_024.out 358,985 03/29/2002 3:58p d60 024.out 306.117 03129)2002 4 :05p
d60_028.out 359,753 03J292002 3:58p d6D 028.owt 306,405 032912002 4.0Op
d60 032.out 359.753 03/292002 3:5p d60 032.out 306.405 03/2912002 4.05p
860_036.out 359,753 03/2912002 3:S8p d60 036.0ut 306,405 03/29/2002 4:05p
d60_KO4.out 359,645 0312912002 3:58p d60 040.ot 306,693 03129/2002 405p
860044.out 3596961 03/2912002 3 58p d60 044.out 306.837 0329/2002 4:06p
860 072.out 359.961 0312912002 3:5Bp d660 07.out 306.837 03/29/002 4:06p
860_052 out 360,729 03/2912002 3:59p d60 052.out 309.413 03/292002 4 .06p

d6D_056.out 360.793 032912002 3:59p d60 056.out 307.557 03129002 4:06p
860_06D.out 360.937 03/2912002 3:59p d60 06.out 307,701 03/292002 406p
d6D064.out 361,225 03/29)2002 3:59p d60064.out 307.701 03/9/2002 4 06p
d60_068.out 361.0334 03/2912002 3:S9p d60 06B.out 309.150 03/29/22 4:06p
86D_07Z out 361.9E4 03Q912002 3:S9p d60 072.out 307,989 M329/2002 4 06p
d60 076.out 361,244 03/9/2002 3:59p d60 076.out 309,47 031292002 4:06p
d60 08D.out 361.484 03/29/2002 3:59p d60 080out 308.421 032912002 4:06p
d60_084.out 361.596 0312912002 3:59p d60 084.out 308,421 03/29/2002 4:07p
860_088 out 362,111 03/29/2002 4:02p d60_08.out 308,277 03129/2002 4:07p
d60_092.wut 361,465 03/29/2002 4:02p d60 092.out 308.824 03/292002 4.07p
860_096.out 3629025 03/29/2002 4:02p d60_096.out 309.115 - 03/29/2002 4:07p
860_100.out 362,877 03/29/2002 4:02p d60 100.out 309.548 03/29/2002 4t07p
d60 104.out 362,256 03/2912002 4:02p d60 104.out 309,257 03/29/2002 4:07p
d60 13I.out 361,572 032912002 4:03p d60 108.out 309,401 03/29/2002 i4.07p
86112 o.ut 362,787 03/2912002 4:03p d60 112.out 309,692 03129/2002 4.07p

d6_16.out 1362,522 03f2912002 4:03p d60_116.out 309.404 00~io2 4.08p
d60_120 u 290,823 03f29/2002 4:03p d6D_120.out 310,271 0312912002 4 08p

d6_14out 362,464 MUM=tOD 4:03p d60_124 out -310,124 03129f2002 4.08p
d60_18.out362,093 03t29/2002 4:03pU d6D_128.out 309,401 03/29i2002 4D9p

d013.u 361,722 103729/2002 4.03p d60_132.out 310,044 03f29/2002T 4 O9p
d60 16.oul362,877 103/2912002 14:04p d60136.out 39,977 103r29/2002 14-09p

d60 140.oul 362.733 0329/2002 4:04p d60 140.out 309.113 03/2912002 4:09p
d60 144.out 290,544 03/29/2002 4:04p 860 144.out 310,335 03/29/2002 4:09p

IANSYS_ llesfcase5 _ IANSYSFiles/case6 _

File Name I Size (bytes) I Date I Time Fle Name ISlze (bytes) IDate
d5b 001.out 301,569 :lop 001.ut 29677
d50 004.out 301,569 03/2912002 4:10p 840004.out 1297.121
d50 008.out 301,713 03/92002 4:10p d40 008.out 1297,121

rTkne
! 4:15p

_ J4:15p
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dJ0 01 out 3102290
dC50 0116.0ut 1302,722

14:1 jd40 012.out 127.410 03/2002 14
2 14:10p d00 016.out 297,554 103/292002 14-1

1 - S -i- - ..- US -- . - ----- a- -
a5 UZU.out 1303.U1U UjUZwzUU 14:10P d40 02.OUt 297.542 U031oo2Z 14:15p
d50 024.out 303,010 03292002 _4:10p d40 024.out 298.274 03/2912002 4:15p
d50 028.out 303,298 03/2912002 4:11p d40 028.out 298.274 03/29/2002 4:15p
d5O 032.out 303,298 03/29/2002 4:11p d4 032.0ut 298.706 03/29/2002 4 15P
d50 036.ou1 303,442 03/29/2002 4:11P d40 036.out 298,562 03/29r002 4:15p
d50 040.out 303,586 03/2912002 4:11p d40 040.out 298,994 03129/2002 4:16p
d5O_044.out 303,730 03/2912002 4:11p d40 044.out 299,429 03/29f2002 4:16p
d5O 048.out 303.874 03/29)202 4:11p d40 048.out 298,994 03292002 4:6p
d50 052out 303,874 03/29/2002 4:11p d40 052.out 299,717 03/29/2002 4;16p
dSO 056.out 304.888 03/29t2002 4:11p d40 056.out 299,426 03/292002 4:16p
d5O 060.out 305,131 03/29/2002 4:11p 40 060.out 299.429 03/29/2002 4 :16p
d5O 064.out 304.885 03/2912002 4:12p d40 064.out 299,282 92002 4 .16 p
d50_068.out 304,885 03829/2002 4:12p d40_068.out 299,429 03f29/2002 4:16p
d50 072out 304,882 03/29/2002 4:12p d40 072.out 300.152 03f292002 4 :16p
dO 076.out 305.026 03/29/2002 4:12p d40 076.out 301.013 03129/2002 4:16p
d50 080.out 304.882 03/292002 4:12p i0 080csut 301.224 0329/2002 4:17p
d5 084.out 305.752 03/29/2002 4:12p 0 084.out 301.867 0382912002 4:17p
d50 088out 304.882 03/292002 4:12P d40 088.out 300.146 03/2912002 4:17p
d50 092.out 305,026 03/29/2002 4:12p d40 092.out 300,437 03129/2002 4:17p
d50 0960ut 305.026 03129/2002 4:13 N40 096.out 301.016 03/2912002 4:17p
d5O 100.out 305.606 03/29/2002 4:13p N40 100.out 300.726 03/2912002 4:17p
d50 104.ut 304,883 03/29/2002 4:13p d40 104.out 300.147 03/29/2002 4:17p
d50_108.out 305,171 03/2912002 4:13p d40 108.out 300.726 03/2912002 4:17p
d5O 112nut 306,441 03/29r2002 4:13p d40112,out 301.158 . 03/292002 4:18p
d50_116nut 305,747 03/29/2002 4:13p i0_116.out 300.585 03/29/2002 4:18p
d50_120.out 305.462 0829/2002 4:13p d40_120.out 300,579 03/2912002 4:18p
d5O 124.out 305,606 03/2912002 4:14p i0_124.nut 301,718 03/29/2002 4:18p
d50128.out 306,249 03/29/2002 4:14p i0 128.out 301.014 03/29/2002 4 18p
d5O 132.nut 305,894 0329/2002 4:14p d40-132.out 301,014 032912002 4:18
d50 136.out 306,166 032912002 4:14p d401136.out 301.289 03/29/2002 4:19p
dS_140.out 305.897 03/29/2002 4:14p d40 140.out 300,425 03/29/2002 4:19p
d50 144.out 305.654 03/2912002 4:14p d40_144.out 301.062 03/29/2002 4:19p

lANSYS_FlkesJSRdp lANSYSFiesJSR.nd

Fae Name Size (bytes) Date Time File Name Size (bytes) Date Time
d55_001.DUt 283.814 04/11/2002 3:4 0p i55 001 nut 268.203 04/03/2002 10:22a
855 004.ut 283,830 04/11/2002 3:40p i55 004.out 268,347 04/0312002 10:22a
d55 008nut 283,831 04/11/2002 3:40p d55 008.out 268.347 04/03/2002 10:22a
d55 012.out 283.831 04111/2002 3:40p 855 012.out 268,492 04t03/2002 10:23a
d55 016.out 284,039 04111/2002 4:11p 855 016.out 269,068 04/03/2002 10:23a
d55 020.out 284.455 04/11/2002 4:11p - 55 020.out 269,212 04/03/2002 10:23a
855 024.out 284.871 04/11/2002 3:41p i55 024.out .269,644 04/03/2002 10 23a
d55 028.out 285,847 04/111/2002 3:41p d55 028.out 269,788 04/03/2002 10:23a
d55 032.out 285,639 04/11/2002 3:41p d55 032.out 269,932 04/03/2002 10.23a
d55 036.out 285.847 04/11/2002 3:41D i55 036.out 270,367 04/03/2002 1023a
d55 040.out 286.056 04111/2002 :41p i55 040.out 270,364 04/03/2002 10.24a
d5 .out 286,039 0411112002 3:42p d55 044.out 270.220 04/03/2002 10:24a
855 048.out 286,055 0411t2002 3:42p i55 048.out 270.511 04/03/2002 10:24a
d55 052.out 286,327 0411112002 3:42p d55_052.out 270,796 04/03/2002 10:24a
d55_056.out 287,031 0411 '2002 3:42p d55 056.out 270,364 04J0312002 10:24a
dS5_060.out 286A72 04t11/2002 3:42p d55 060.out 271234 04/0312002 10:24a
d55 064mout 287,562 0411112002 3:42p i55_064.out 271.084 04/0312002 10:24a
d55_068.out 288.253 04/11/2002 3:4 2p d55068.out 271,522 04/03/2002 10:24a
d55 072.out 286,919 04t11/2002 3:42p d55 072.out 271,519 04/032002 10:25a
d55 076.out 287,674 04111/2002 3-42p 855 076.out 271,372 04/03/2002 10:25a
d55 080zout 287,672 04111t2002 3:43p d55 080.out 272.306 04103/2002 10:25a
d55_084.out 287.528 04t11/2002 3:4 3p 55 084.out 272.744 04/03/2002 10:25a
d55 088.out 287.511 04/11/2002 3.43p d55_088.out 272,082 04/0312002 10:25a
d55_092.out 288,618 04/11/2002 3:43p i55 092.out 271,951 04/03/2002 10:25a
d55 096.out 288,638 04/1112002 13:43p 855_096.out 272,575 04/0312002 10:25a

Originator Date:y-ks a- Checker:4t6 V Date :524o..
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d55 100.out 287,944 04/1112002 3:44p d55 100.out 273.075 WM04032002 10:25a
d55 104.out 287,755 04/1112002 3 R44p d55 104.out 272.640 04103/2002 10:26a
d55_108.out 288.833 04/1112002 3:544p d55 108.out 273,654 04/03/2002 1O:262
d55 112.out 290.491 04/11/2002 3:44p d55_112.out 273.360 |0403f2002 10:26a
d5 16Mout 287.656 04)112002 3:44p d55 Il16.out 272.784 04/03/2002 1026a
d55 120.out 287.601 04/11)2002 3-44p d55J120.out 273,449 04/0312002 1026a
d55 124.out 288.107 04111)2002 3:44p d55 _124.out 273,507 04/03)2002 1026a
d55_128.out 288.955 04/1112002 3:45p d55 128.out 272208 04/03/2002 1026a
dSS132zout 287.960 04/1112002 3:45p d5M 132.out 273.072 04/0312002 10:26a
d55 136.out 288.952 0411/2002 3:45p d55 136.out 273.219 04/0312002 10:27a
d55 140.out 289,022 0411112002 3:45p d55 140.out 273.075 04/03/2002 10:27a
d55 144.out 289.399 04/11/2002 3:45p d55 144.out 274.227 04/03/2002 10:27a
d55 5c~out 407.027 04/1612002 9.00a dS5 5c-out 391.885 04/03r2002 11:49a

Exce FilesJ lAnsysFUesJ

File Name J Size (bytes) Date Time FRe Name Size (bytes) Date - Tme

dSS drfi~It. 1188,928 1051002 14:43p mater 3d1.dat 13.375 03t29/2002 4:19p
d55_dr_nodri 201,728
o flt.ds 20I 2 04/17/2002 9:13a

d5Lvhtjs Lt 180.224 04/01/2002 2 28p
ids 310,78 OU17200 925a __

wpdla.xds 1310,784 104/17)2002 1925a

Originator. ALA Date: 4"If IfL Checker: 4AA4 Date:42:2I102-
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