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ABSTRACT

A spent fuel Isolated Drywell Test wéé conducted at the Engine-Maintenance,
Assembly and Disassembly (E-MAD) facility on the Nevada Test Site. Two
pressurized water reactor spent'fuel assemblies having a decay heat level of
approximately 1.1 kW were encapsulated inside the E-MAD Hot Bay and placed in
instrumented near-surface drywell storage. cells spaced 50 feet apart during
January 1979 for thermal testing. Each fuel assembly was sealed inside a 14
inch diameter, 168 inch long stainless steel canister and attached to a con-
crete-filled, 20 inch diameter, 34 inch long, carbon steel shield plug. Each
canister assembly was then placed in a carbon steel drywell liner which had
been grouted into a hole drilled in the soil adjacent to E-MAD.

Instrumentation provided to measure canister, liner and soil temperatures con-

" sisted of thermocouples which were inserted into tubes on the outside of the
~ canister and drywell liner and thermocouples which were attached to plastic
. pipe and grouted into holes in the soil. Temperatures from the two isolated

drywells and the adjacent soil have been recorded throughout the 19 month Iso-
lated Drywell Test. Canister and drywell liner temperatures reached their peak
values (254°F and 203°F, respectively) during August 1979. Thereafter, all

' temperatures decreased and showed a éyc]ing pattern which responded to seasonal

atmospheric temperature changes.
A computef model was utilized to predict the thermal response of the drywell.

Computer predictions of the drywell temperatures and the temperatures of the
surrounding soil are presented and show good agreement-with the test data.
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

The purpose of this report is to provide a test description, test results, and
conclusions for the Isolated nywel] Test portion of the spent fuel Drywell
Test -performed at the E-MAD facility on the Nevada Test Site. This test was
conducted as part of the Spent Fuel Handlfng and Packaging Program (SFHPP) 1978
Demonstration (further discussed in Section 1.3). The Drywell Test primary
objective was to confirm, by actual testing, that commercial reactor spent fuel
could be passively stored in a near-surface storage cell (drywell) at the
Nevada Test Site.

The Isolated Drywell Test was begun on January 12, 1979, when a pressurized
water reactor (PWR) spent fuel assembly was placed into a drywell storage cell
near the E-MAD facility. The test hardware (shown in Figure 1) consisted of an
instrumented carbon steel drywell liner, an instrumented stainless steel can-
ister (containing the PWR spent fuel assembly) and a concrete-filled shield
plug which supported the canister from the top of the liner. The drywell liner
was grouted into a hole in the soil to assure intimate contact. A field of
thegmbcouple wells was installed to measure ground temperature response to the

- Spent fuel decay heat. Throughout the test period, temperature readings from

thermocouplies on the canister, liner, and in the soil were recorded.

A finite difference computer model (described in Section 6.0) was utilized to
predict transient and steady-state canister, drywell, and soil temperatures.
Results from the computer predictions and comparisons of the analytical pre-
dictions with the test data are presented in Section 7.0.
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| 1.2 ORGANIZATION

This report is organized to present the Isolated Drywell Test and its results
in the following order: ' '

e Introduction (including background of Spent Fuel Handling and
Packaging Program). ‘

e Conclusions drawn from the test results.

o Test objectives.

o Test hardware description.

e Test operation and resqlts.

'q. Thermal model description.

o Comparison of test results with mdde] predictions.

oA Photographs of test .hardware, assembly and installation.

o Test temperature data.' |

o Illustrations of test data.

e Computer code input and output data.

1.3 BACKGROUND

The Isolated Drywell Test described in this report was initiated as part of the
Spent Fuel Handling and Packaging Program (SFHPP) 1978 Demonstration Drywell
Test in support of spent unreprocessed fuel storage at the Nevada Test Site.
The objective of the SFHPP 1978 Demonstration was to develop and test the cap-

“ability of satisfacforily encapsulating typical spent fuel assemblies from com-
‘mercial nuclear power plants and to establish the suitability of one or more
surface and near-surface concepts for the interim dry storage of the encapsula-
ted fuel assemblies. .

The E-MAD (Engine Maihtenance, Assembly, and Disassembly) facility, constructed
at the Nevada Test Site as part of the Nuclear Rocket Development Station, was
chosen as the location for this demonstration because of its extensive existing



capabf]ities for handling highly radioactive components and because of the
desirable site characteristics for the proposed storage concepts. The E-MAD
facility, operated for the Department of Energy by the Advanced Energy Systems
Division (AESD) of the Westinghouse Electric Corporation, is described in more
detail in Reference 1.

Near-surface and above-surface storage concepts were chosen for testing during
the SFHPP 1978 Demonstration. Each storage cell is designed to accommodate one
canister, and the canister is designed to contain either: one pressurized water
reactor (PWR) fuel assembly or two boiling water reactor (BWR) fuel assem-
blies. The near-surface storage concept or drywell, -shown in Figure 1, con-
sists of a steel Tliner grouted into a shallow hole drilled in the alluvial soil
at the E-MAD facility. A sealed cénister containing the fuel assembly in a
helium atmosphere is suspended from a shield plug which, in turn, is supported
by a step in the liner. The above-ground storage concept, or Surface Storage
Cask (SSC), is shown in Figure 2. Here, a steel liner idehﬁica] to that used
in the drywell is encased in a reinforced concrete silo, and the canister/
shield plug package is supported in the liner .in the same manner as in the dry-
well, In both of these storage systems, the decay heat of the fuel assembly is
passively transmitted to the storage cell and Lhen dissipated to the environ-

ment. The drywell and SSU storage cells themselves were constructed in an area

immediately adjacent to the E-MAD facility.

An overriding requirement for the SFHPP 1978 Demonstration Pragram was that the

spent fuel storage system and associated activities not result in an undue risk

to the public, property, environment, or site employees. One means of assuring
that this requirement would be met was to maintain the leak tight integrity of
the fuel cladding and the canister. Because high temperature can affect the
Tong-term integrity of both of these barriers to fission product release, ther-
mal considerations were an important concern in the design of the storage
cells. Preliminary analyses performed by the Hanford Engineering Development
Laboratory (HEDL) established 715°F (380°C) as the fuel cladding temperature
Timit below which fuel cladding integrity would be maintainedlin a helium

o



""_
GASKET STORAGE CASK COVER
‘ CANISTER & LINER EXTERNAL SURFACE

_llGHTNING PROTECTION SYSTEM THERMOCOUPLE LEADS
- (10 T/C on Canister Outside Surface)

B 2 g
: \ / (6 T/C on Liner Outside Surface)
REINFORCING BAR . = g
N

/CONCRETE SHIELD PLUG
{Top Lifting Bail Removed
& Instrumentation Installed)

THERMOCOUPLE LEAD
JUNCTION BOX

q/CANlSTER SUPPORT PIN

STORAGE CASK
THERMOCOUPLES

(Cast In Place Attached
To Reinforcing Bar Hoops)

o o4 : STORAGE CASK
| LIFTING TRUNNION (4 T5ial)

A

¢

[ STRAIN GAGES (MOUNTED
/1 1O REINFORCING BAR)

BWR FUEL ASSEMBLIES

BWR CANISTER
BODY

STORAGE CASK

REINFORCED CONCRETE
FOUNDATION PAD

STORAGE
CASK LINER

ANCHOR BRACKETS

614927-1F6

Figure 2. Surface Storage Cask Configuration



P

environment for long storage times (100 years). Scoping thermal analyses of
the storage cell concepts indicated that cladding temperatures reached in the
SSC would be well below the 1imit, but that those feached in the drywell could
approach the limit for the fuel assembly decay heat levels being considered.
Therefore, a series of tests was initiated to experimentally verify.that fuel
cladding temperatures would remain below the established limit and to obtain
data for use in qualifying the thermal design model.

Two verification tests were defined which would provide temperature measure-
ments, 1) from the canister out into the soil, and 2) jnsidé a canister con-
taining a spent fuel assembly. In the first test, the Soil Temperature Test
(shown in Figure 3) was designed to utilize an in-ground electrically heated
drywell configuration fo measure the spatial temperature distributions onAthe
canister surface, the drywell liner surface, and in the surrounding grout and
soil. Canister temperatures from the Soil Temperature Test would then be input
~to a Fuel Temperature Test to determine peak fuel cladding temperatures. The
Fuel Temperature Test apparatus (shown in Figure 4) was designed to utilize a .
canister containing a spent fuel assembly and internal temperature instru-
mentation to measure fuel cladding thermal response to an imposed canister
axial temperature profile measured during the Soil Temperature Test to dppfox-
imate the thermal environment that would be present in an actual drywell. The
canister is installed in a drywell liner which has electrical band heaters
along the liner axial length. The Fuel Temperature Test apparatus is located
in one of the large hot cells (West Process Cell) inside the E-MAD faéi]ity.
It was decided to use a test within the E-MAD facility hot cells to determine
canister interior temperatures rather than provide internal canister instru-
mentation wells in the actual storage canisters. It was judged that the addi-
tion of multiple thin-wall internal canister instrumentation tubes would
greatly decrease the reliability of the canister to provide a leak tight radio-
active containment boundary. The Soil Temperature Test coupled with the Fuel
Temperature Test would provide canister and spent fuel clad temperature data
for storage of the original SFHPP 1978 Demonstration spent fuel assemblies at
E-MAD.
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The storage cell experiments consisted of encapsulating spent fuel assemblies
and placing them in storage with thermocoupie instrumentation on the exterior
of the fuel storage canister and throughout the storage cell. The fuel assem-
blies selected were characteristic of high burnup (25,000 MWD/MTU) fuel assem- -
blies approximately three years out of the reactor with a thermal power level
of approximately 1.25 kW. The initial plan for the SFHPP 1978 Demonstration
storage éell experiments was to place three canisters containing one PWR fuel
assembly in drywells, to place one PWR canister in a Surface Storage Cask, and
to place a canister containing two BWR fuel assemblies in the remaining drywell
and Surface Storage Cask. In addition, it was planned to place the first PWR
fuel assembly into the Fuel Temperature Test stand to determine fuel cladding
temperatures using fhe measured canister temperatures from the Soil Temperature
Test. Due to delays in procurement of BWR fuel assemblies, the plan was
revised to place the first PWR fuel assembly into a Surface Storage Cask, to
place the second and third PWR fuel assemblies into drywells, and to place the
fourth PWR fuel assembly into the Fuel Temperature Test. Fuel encapsulations
were performed at E-MAD during December 1978 and January 1979. An encapsulated
PWR fuel assembly was placed in a Surface Storage Cask on December 12, 1978,
and two other encapsulated PWR fuel assemblies were placed in drywells on
January 12 and 24, 1979. The fourth PWR fuel assembly was placed in the Fuel
Temperature Test on July 16, 1979, ‘

Resu]ts'from the Soil Temperature Test (Reference 2) provided sufficient data
prior to the spent fuel storage cell testing schedular objective (late 1978) to
confirm that fuel cladding temperatures for the spent fuel assemblies selected
for testing would remain below established limits. Results from the Fuel Temp-
erature Test (Reference 3) provided additional confirmation that fuel cladding
temperatures are well below the limits. The Surface Storage Cask test is
described and results are presented in Reference 4. The results from .the
Isolated Drywell Test are presented and the Drywell Test hardware is described
in this document. '



2.0 CONCLUSIONS

The following conclusions can be drawn from the results of the Isolated Drywell
Test:

1. The peak measured canister temperature for an encapsulated PWR
- spent fuel assembly with an initial decay heat level of about 1.1
kKW stored in a drywell configuration in soil typical of the
Nevada Test Site was 254°F. The peak measured liner temperature
adJacent to the canister was 203°F.

2. A 50 foot spacing between adjacent drywells in Nevada Test Site
alluvial soil is judged to thermally isolate spent fuel assem-
blies with decay heat levels of about 1.0 kW,

3. Peak drywell canister and liner temperatures occurred about 7
months after canister emplacement. The time to reach the peak
temperatures was influenced by the seasonal ambient air tempera-
tures, by the decrease in decay heat 1evel, and by the amount of
moisture in the soil.

4. Day-night variations in ambient air temperature have no effect on
peak canister temperatures.

5. Combining the Isolated Drywell Test canister temperature data
with results from the Fuel Temperature Test (Reference 3) shows
that peak fuel cladding temperatures were about 360°F, which is
well below the estab]1shed 715°F temperature limit.

10



3.0 TEST OBJECTIVES

The objectives of the spent fuel DryWe]I Test (as defined for the SFHPP 1978
Demonstration) were 1) to verify that spent fuel assemblies can be safely
stored in Nevada Test Site soil, 2) to determine storage cell thermal proper-
ties and interface and boundary conditions to calibrate and verify thermal
models, and 3) to determine thermal interactions of adjacent drywells.

The test objectives would be met by a combination of actual test results and
calibrated computer model predictions. Encapsulated speﬁt fuel assemblies
would be installed into drywells and the thermal response of the canisters,
drywell liners, and surrounding soil recorded. In addition, a computer model
of the drywell would be prepared for comparison with the test results. The-
drywell model would be used to evaluate drywell performance beyond the ]imits
of the test.

The maximum canister temperature level attained would be compared with. the
results of the Fuel Temperature Test measured temperatures and/or existing fuel.
assembly/canister thermal models to evaluate drywell performance. Acceptable
drywell storage capabilities would be verified if fuel cladding temperatures
meet the 715°F criteria (see Section 1.3).

Transient test results would be compared to computer code predictions using the
thermal power versus time predicted for the actual spent fuel assembly as in-
put. Computér model thermal property and heat transfer correlation revisions
would be made as necessary to update the model for good model/test agreement.
Good agreement between computer model predictions and test data would qualify
the computer model for use in evaluation of storage of -various decay heat level
fuel assemblies and for evaluation of drywell spacing variations.

1
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Due to'de1ays in completion of the Fuel Temperature Test and delays in procure-
ment of BWR spent fuel assemblies, the Drywell Test was limited to two drywells
rather than the four originally planned. Two drywells were chosen for use such
that the data provided would be for two thermally isolated drywells. The '
computer model to be ufi]ized would be limited to a single thermally isolated
drywell for comparison with results of the two isolated drywells. This first
portion of the Drywell tests was, therefore, termed the Isolated Drywell Test.

As part'of the Commercial waéte and Spent Fuéi Package Program, several addi-
tional objectives were identified ‘for the Drywell Test.. To complete thekorig-
inally planned testing, a Drywell Thermal Interaction Test was identified which
would utilize three of the SFHPP 1978 Demonstration PWR spent fuel assemb]iés
placed 1n adjacent drywells spaced 25 feet apart. The objective of this test
was to provide additional data which could be used to evaluate arrays of dry-
wells and which would be compared to computer code predictions for an array of
drywells. In addition, it was decided to install a higher decay heat level
(approximately 2 kW) spent fuel assembly in the fourth drywell to evaluate
isolated drywell response to higher power levels. This additional portion of
the Drywell Test was termed the Nominal 2 kW Isolated Drywell Test.

This report provides the test data and computer model predictions from the
Isolated Drywell Test. Test ‘data and computer predictions from the planned
Drywell Thermal Interaction Test and Nominal 2 kW Isolated Drywell Test will be
the subject of subsequent reports.

12




4.0 TEST HARDWARE DESCRIPTION

4.1 TEST ARRANGEMENT

The Drywell Test hardware arrangement is shown in Figures 1, 5 and 6. The test
hardware consists of 1) a drywell liner grouted into a 26 inch diameter hole
drilled approximately 23 feet deep, 2) a canister assembly consisting of a can-
ister body, a closure 1id and a concrete filled shield plug which supports the
canister from the top section of the liner, 3) a PWR spent fuel assembly, 4) an
array of soil instrumentation wells to measure ground temperature response and
5) a data acquisition system to record thermocouple data. Photographs of the
Drywell Test hardware and its 1nsta1]ation are Shown in Appendix A.

4.2 DRYWELL LINER

The drywell liner is illustrated in Figure 7. The lower section of the liner
consists of a 17 faot long section of 18 inch diameter by 0.375 inch wall
pipe. - The upper section of the liner is manufactured from a 51.5 inch long, 22
inch diameter, 0.75 inch wall pipe. The upper and lower sections of the Tiner
are positioned concentrically to one another and welded to opposite sides of a
22 inch outside diameter, 17.25 inch inside diameter, 0.5 inch thick ring.

This ring forms the ledge on which the 20 inch diameter shield plug (which is
connected to the canister assembly) is supported. A 20 inch diameter, 0.5 inch
thick plate is welded to the bottom of the lower portion of the liner to seal
the lower end. Four 1.0 inch diameter holes spaced 90° apart are located 1.5
inches below the top of the liner for handling and installation. The liner
material is carbon steel. The assembly liner is shown in Figure A-1 in
Appendix A. |

4.2.1 INSTRUMENTATION

Nine tubes, 0.156 inch outside diaméter and 0.086 inch inside diameter are
attached to the outside of the liner and serve as thermdcduple wells. The nine
tubes extend from about 17 inches below the top of the liner to about 2 inches

13
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from the bottom of the liner. The tubes are c]ampéd onto the liner by ten
large hose clamps. The tubes are secured to liner near the top and bottom and
at two intermediate points by 0.03 inch thick brackets spot welded to the liner
as shown in Figure 7.

The thermocodple tubes are oriented around the liner in three groups as shown
in Figures 6 and 7. The first two groupé each contain three tubes that are
spaced 30° apart. The middle tubes of these groups are 180° apart. The third
group has three tubes banded together. The middle tube of the third group is
spaced 90" frum the middle tubes of the other groups. The six theérmocouple
tubes spaced 30° apart match six of the ten thermocouple tubes on the canister
when the canister is installed (see Figure 7). The third group of thermocouple
tubes provides additional circumferential tempefature reading positions. The
tubes allow thermocouple installation to any elevation. The ends of the tubes
are swaged and tack welded to prevent grout from filling the tubes during liner
installation. '

The installed elevation of the thermocouples in the tubes is controlled by the
thermocouple length. The thermocouples are inserted until the transition boot
between thermocouple ‘and extension lead (see Section 4.7.1) contacts the top of
the tube thus controlling the position of the thermocouple tip. The thermo-
couples are installed in each group of tubes so that there is one positioned at
the middle of the PWR fuel assembly active fuel length, another one foot above
the bottom of the active fuel and the other one foot below the top of the
active fuel. These positions line up with positions on the canister. Table 1
provides depth and position data for the installed liner thermocouples.

4.2.2 LINER INSTALLATION

The liner assembly was positioned and leveled inside of a 26 inch diameter, 23
foot deep hole drilled into E~MAD soil. The liner is shown during installation
in Figure A-5. Prior to drilling the emplacement hole, an 84 inch wide by 28
inch deep concrete pad with standard gauge rails was poured (see Section 4.5).



TABLE 1
DRYWELL THERMOCOUPLE LOCATIONS

Distance Below

T/C Ground Level Radius Orientation
No. (In.) (In.) (Degrees) Location
‘ Drywell No. 5 -

861 203.5 120 150 Instrumentation Well A*
862 203.5 60 90 Instrumentation Well B
863 203.5 120 90 Instrumentation Well C
864 203.5 120 30 Instrumentation Well D
865 . 205.75 -9 30 Liner . .
866 205.75 9 210 Liner
867 205.75 9 90 Liner

~ 868 206.0 7 30 Canister
869 206.0 7 210 ’ Canister
870 . 176.0 7, 15 Canister
871 176.0 -7 195 Canister
872 143.5 120 150 Instrumentation Well A
873 143.5 60 90 Instrumentation Well B
874 143.5 120 90 Instrumentation Well C
875 143.5 120 30 Instrumentation Well D
876 145.75 9 0 Liner
877 205,75%* 9 180 Liner
878 145.75 9 90 Liner
]79 - 146.0 7 0 Canister
8’0 - . 146.0 7 180 Canister
881 116.0 7 345 . Canister
882 116.0 7 165 Canister
883 83,5 120 150 Instrumentation Well A
884 83.5 . .60 - 90 Instrumentation Well B
885 83.5 120 90 - Instrumentation Well C
886 83.5 120 30 Instrumentation Well D
887 85.75 9 330 Liner
888 85.75 9 150 Liner
889 85.75 9 90 Liner
890 86.0 7 330 Canister
891 86.0 7

150 Canister

*See Figure 15 for Instrumentation Well Identification

**Bproken thermocouple was rep1éced by Tonger length thermocouple.
Original thermocouple length was 145.75 inches.
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Distance Below

Bt B e T

TABLE 1 (Cont'd)

T/C Ground Level . Radius Orientation

No (In.) (In.) _{(Degrees) Location
Drywell No. 3

824 203.5 120 150 Instrumentation

825 203.5 60 90 Instrumentation

826 203.5 120 90 Instrumentation

827 203.5 120 30 Instrumentation

828 205.75 9 30 Liner

~829 - 205.75 9 210 Liner

830 205.75 9 90 Liner

831 -206.0 7 30 Canister

832 206.0 7 210 Canister

833 176.0 7 15 A Canister

834 176.0 7 195 Canister

835 143.5 120 150 Instrumentation

836 143.5 60 90 Instrumentation

837 143,5 120 90 Instrumentation

838 143.5 120 30 Instrumentation

839 145.75 9 0 Liner -

840 145.75 9 180 Liner

- 841 145.75 9 90 Liner

842 146.0 7 0 Canister

843 . 146.0 7 180 Canister

844 116.0 7 345 . Canister

845 116.0 7 165 Canister

846 83.5 120 150 Instrumentation

847 83.5 60 - 90 Instrumentation

848 83.5 120 90 Instrumentation

849 83.5 120 30 Instrumentation

850 " 85.75 9 330 Liner

851 85.75 9 150 Liner

852 85.75 9 90 ~ Liner

853 86.0 7 330 Canister

854 -86.0 7 150 ~ Canister

*See Figure 15 for Instrumentation Well Identification
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The pad has an 18.75 inch deep by 37.25 inch diameter annulus around the upper

section of the Tliner in which a portable lead shield adapter is installed prior
to emplacement of the canister (see Section 4.8.2).

The pad provided a reference datum to aid in drilling and liner installation
operations. After the positioning of the Tiner into the emplacement hole,
grout was pumped into the bottom of the emplacément hole until it reached a
level about 1 to 2 feet above the bottom of the liner. Tha aggrcgate used in
the grout consisted of 2 parts soil removed from the emq1acement hnle to 1 part
luminite. This grout was allowed to set to secure the liner in its properly
aligned position and to reduce the bouyancy effect of the grdut on the liner
assembly. After this grout set, ﬁhe annulus between the liner and the emplace-
ment hole was filled with grout to the top of the instrumentation tubes. After
the grout was installed, 0.072 inch diameter wires, installed prior to- liner
shipment to protect the tubes and to keep them clean, were removed from the
nine instrumentation wells.

4.3 CANISTER ASSEMBLY

The canister assembly consists of a canister body, a closure 1id and a shield
plug. The canister assembly in a drywell is illustrated in Figure 1. The can-
ister described below was designed to accommodate. one PWR spent fuel assembly.

4.3.1 CANISTER BODY

The canister body is illustrated in Figure 8. The main body of a PWR canister
is a standard 14 inch outside diameter, 0.375 inch wall, 304 stainless steel
pipe 154 inches long. Welded to the bottom of this pipe is a standard 14 inch
diameter, 6.5 inch high ellipsoidal end cap. This end cap has welded into it a
cruciform formed of a 0.75 inch thick 304 stainless steel plate with four 0.25
inch thick 304 stainless steel vertical gusseﬁs welded to the underside. This
cruciform supports the bottom of a PWR fuel assembly.

The top of the PWR canister body consists of a section of 14 inch outside :
diameter, 0.937 inch wall, 304 stainless steel pipe approximately 9 inches ﬁ
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long. This section is welded to the 0.375 inch thick main body pipe and
contains machined threads which mate with the closure 1id. The outside uppér
surface of the canister body contains 4 blind holes equally spaced around the
pipe circumference for the attachment of the shiéld p1ug. Two 0.75 inch square
bars (keys) are welded to the outside of the canister body to support the can-
ister during remote operations and to align the shield plug so that the instru-
mentation tubes on both components are properly aligned.

Welded to the inside of the PWR canister body is a fuel assembly support cage
formed of standard 2 inch by 2 inch by 0.18 inch thick 304 stainless steel
angles tied together on four sides at six elevations by 7.12 inch long by 2
inches high by 0.18 inch thick plates. At the top of the cage, eight addi-

" “tional straps are welded between the canister body pipe and the top caye siraps
to provide cage centering and support.

4.3.2 INSTRUMENTATION

The canister has ten thermocouple "tubes" for insertion of thermocouples after
emplacement in a drywell. The thermocouple "tubes" consist of 0.75 inch by
0.75 inch angles, spot-welded to the outside of the canister body. A funnel is
formed at the top of each tube by a 1.25 inch by 1.25 inch angle, cut to match
the smaller angle and welded to the top of the tube (see Figure 8). The funnel
“is provided to allow for potential radial and azimuthal mismatch between shield
plug and canister body instrumentation tubes and thereby assure proper thermo-
couple installation. A triangular plate is welded to the bottom of each tube.
Contact with the angled plate at the bottom of each tube is intended to cause
the tip Bf the thermocouple to be diverted toward and eventually touch the can-
ister body.

Five thermocouple tubes are located on opposite sides of the canister. The
five tubes in each group are spaced 15° apart and extend down the canister to
lengths matching the PWR fuel assembly active fuel middle, 2.5 feet above and
below the active fuel middle and 1.0 foot from each end of the active fuel.
Each different tube Tength is matched by a tube of the same length 180° away.
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The thermocouples are installed through tubes in the shield plug until they
contact the bottom of each instrumentation tube. When installed, the thermo-
couples measure temperatures at five different eleVations on both sides of the
canister to determine the axial canister temperature profile. The uppermost,
middle and lowermost thermocouples are located at the same elevations as those
in the drywell liner. Table 1 identifies the thermocouples installed in the
canisters for the Isolated Drywell Test.

4.3.3 CANISTER CLOSURE LID

The canister closure 1id is illustrated in Figure 9. The closure 1id is a flat
disc, 3.5 inches thick and 12.5 inches in diameter. This disc has approx-
imately 1.0 inch of buttress threads machined near the top which mate with
threads machined into the ‘thicker section of 14 inch diameter pipe at the top
of the canister body. The top outside surface of the closure 1id is méchined
to form a seal lip for remote seal welding of the canister after the fuel
assembly is installed. Features on the top surface of the closure 1id include
a machined groove for alignment of the seal welding machine with the machined
seal lip, provisions for the lifting and torquing tool, and a fitting with a
mechanically sealed cap through which ﬁelium is introduced into the canister.
The bottom 1.0 inch of the closure 1id serves as a lead-in for the installation
of the 1id into the canister body.

The seal 1ip on the canister closure 1id is welded to the canister body to
complete the containment boundary. The gas fitting on the top of the closure
1id is used to evacuate the canister and backfill with helium. The helium
serves to provide an indicator for initial leak checking of the closure 1lid
seal weld and the gas fitting mechanical seal, to stabilize the fuel assembly
in an inert atmosphere, and to enhance conductive heat transfer to the
canister.

4.3.4 SHIELD PLUG

The canister {s attached to a shield plug before emplacement into storage. The
shield plug shown in Figure 10 is a 20 inch outside diameter, 0.25 inch wall
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carbon steel pipe approximately 34 inches long with a 1.5 inch thick plate
welded to the top and a 1.0 inch thick plate welded to the bottom. The volume
between the two end plates is filled with concrete for shielding. Extending
from the bottom plate of the assembly is a 16 1hch odtside diameter, 1.031 inch
wall, carbon steel pipe approximately 13.5 inches long. This pipe extension
contains four tapped holes 90° apart which accept the canister support pins.
It is through these pins that the canister is secured to the shield plug. The
shield plug is lowered over the canister (which fits inside of the 16 inch
diameter extension) and the support pins are threaded into the shield plug
extension. The pins protrude from the inside of the extension into four flat-
bottomed holes in the upper portion of the canister.

The shicld plug has eleven 0.086 inch inside diameter tubes which extend from
the upper plate, through the lower plate down to the bottom of the shield plug
extension, ten for routing thermocoupies to the canister and one for sampling
the atmosphere above the closure 1id. The tubes are routed through slots in
the bottom portion of the extension so as not to interfere with the canister
body. The tubes are secured to the extension by spot welded straps. The
shield plug has two sets of five tubes with 15° spacing between tubes. The
tubes are oriented with respect to the thermocouple tubes on the canister by an
alignment keyway in the shield plug extension and a bar (key) on. the outside of
the canister.

4.3.5 CANISTER ASSEMBLY INSTALLATION

The encapsulated fueled canister assemblies are installed into the drywell
using a railcar mounted transfer shield and a drywell shield adapter which are
described in Section 4.8. The Engine Installation Vehicle, Manned Control Car
and L-3 locomotive previously used as part of the Nuclear Rocket Development
Station are used to transport the canister to the drywell. The drywells are
centered between rails and the concrete shield pad above each drywell is level
to facilitate transfer shield and drywell alignment for transfer of the canis-
ter into the drywell. Horizontal alignment of the transfer shield with the
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" drywell is accomplished by aligning a pointer on the transfer shield foot valve
housing with targets inscribed on the top of the drywell concrete pad.- The
operations of the transfer shield are described in detail in Reference 1.

4.4 PWR SPENT FUEL ASSEMBLY

Five specific PWR spent fuel assemblies were selected for the SFHPP 1978 Demon-
stration from the Florida Power and Light Turkey Point reactor. A representa-
tive Turkey Point fuel assembly is shown schematically in Figure 11. The
selected assemblies are 161.3 inches long (prior to irradiation) with a square
cross section having a maximum distance across flats of 8.43 inches (including
grids). The overall length is made up of a top nozzle, the fuel rods, and the
‘bottom nozzle. The fuel rods consist of a 15 by 15 array of 0.422 inch
diameter Zircaloy cladding around UO2 pellets. The fuel rods are arranged on

a square pitch of 0.563 inches. The active fuel length is 144 inches. The
fuel rods are laterally constrained by a series of seven grids located along
“the length of the rods. The PWR fuel assemblies are supported by the bottom
nozzle when in the vertical position. The bottom nozzle has four square feet
located at the corners of the assembly. These feet interface with the cruci-
form in the bottom of the canister. A PWR fuel assembly weighs approximately
1450 pounds.

The specific PWR fuel assemblies were chosen based on their approximately
25,000 MWD/MTU burnup and their 3 year decay time (time out of reactor). Ini-
tial predictions of cladding temperatures in drywells and SSC's indicated that
maximum decay heat levels for spent fuel should be limited to less than 1.25
kW. The five Turkey Point fuel assemblies (Serial Numbers B02, B03, B17, B41,
and B43) were chosen based on an estimated decay heat level slightly less than
1.25 kW at the earliest dry storage emplacement date at E-MAD (November 1978).
This decay heat level was based on the nominal predicted decay heat curve
(Figure 12) and the October 1975 discharge date for the assemblies. Specific
data (operating statistics, dimensional measurements, weight data, flux and
gamma scan data, etc.) concerning the spent fuel assemblies was collected dur-
ing nondestructive examination prior to their shipment to E~-MAD and is reported
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in Reference 5. Fuel assemblies Serial Numbers BO3 and B41 were selected for
testing in the drywells. Specific physical data from Reference 5 pertinent to
this test are provided in Table 2. This data shows that the overall fuel
assembly length increased to slightly more than 161.55 inches and that the
active fuel Tength increased to about 144.5 inches from the irradiation.
Figure A-8 shows one of these two fuel assemblies being lowered into a
canister.

4.5 STORAGE SITE

The storage site for the Drywell Test as well as the Surface Storage Casks is
Tocated on the west side of the E-MAD building within the security fenced area
surrounding the E-MAD complex as shown in Figure 13. Early in the SFHPP 1978
Demonstration, it was decided that canister emplacement into the drywells would
utilize existing rail equipment at E-MAD. The area west of the E-MAD building
was chosen as the storage site since it is fairly level and would allow rail
spur installation with a minimum of site modifications.

The main railroad track extends directly north from the E-MAD Hot Bay to the
E-MAD complex security fence and beyond. A switch located 100 feel south of
the north fence was used to start a new rail spur for the drywell storage

site. The spur consists of one track which parallels the main track and
descends a 2.5 percent grade to the storage site. An additional switch was
installed to permit later construction of additional spurs for fulure expansion
of the site.

The drywells are centered between rail tracks embedded in a reinforced concrete

pad as illustrated in Figure 14. The pad is 84 inches wide by 28 inches deep

by 235 feet Tong. The pad provides 1) a level surface to facilitate emplace-

ment of the canister with the transfer shield, 2) support for the rail equip-

ment during emplacement and 3) shielding in the immediate area around the dry-

well. The pad was constructed in stages. First, the periphery forms, the

reinforcing rod, and five 37.25 inch outside diameter drywell forms spaced at

25 foot intervals along the length of the drywell storage area were installed. q \
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TABLE 2
NONDESTRUCTIVE EXAMINATION DATA
FOR FUEL ASSEMBLIES (REFERENCE 5)
Average Burnup - 25,595 MWD/MTU
Discharge Date - October 25, 1975

‘Measured Weight 803 ' 'iﬁ{L.

1450 Pounds 1452 Pounds

Measufed Irradiated Length (from bottom of top plate to top of bottom
' nozzle plate, nominally 153.12 inches) -

803 « B41
A-B- Corner 153.356 Inches 153,368 Inches
A-D Corner 153.365 Inches © 153,382 Inches
Measured Irradiated Across Flats Dimensions (pin to pin, nominally 8.302
inches) :
B03 B4l
Heignt Above Across Flats Across Flats Across Flats Across Flats

- Bottom Nozzle(In.) 0° to 180°(In.) 90° to 270°(In.) 0° to 180°(In.) 90° to 270°(In.)

15 8.279 8.301 8.312 8.307
- 46 8.308 8.317 8.296 8.308
72 8.283 ~8.298 8.299 8.322
99 8.313 8.291 8.277 8.317
125 8.298 8.305 8.292 8.301
146 8.285 8.308 8.289 8.302
Measured Irradiated Rod Dimensions
| B03 Ba1
: Overall : - Fuel Stack | Overall Fuel Stack
Fuel Pin Length (In.) Length (In,) Length (In,) ‘Length (In.)
G7 152.455 144.50 152.426 144.31
G9 152.386 144.50 152.644 144,81
J8 152.266 144.56 152,616 144,31
19 152.414 144.44 152.513 144.50
H6 152.430 144,56 152.452 144,81
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The ndrthernmost drywell form was placed 120 feet from the north end of the
pad. Second, 20 inches of concrete was poured in which were set 1.0 inch
diameter studs every 6 feet to support the two rail tracks. Next, the two
tracks were installed on 6 inch wide by 12 inch long by 0.5 inch thick plates
which were placed over adjacent studs and supported by hex nuts threaded on the
studs. The tracks were centered and leveled on the plates and secured using
two rail clamps and hex nuts at each plate. The top 8 inches of concrete was
poured level with the top of the two rails with 2 inch wide by 2.5 inch deep
recesses on the inside of both rails to allow for the rail car wheels. Con-
crete pad construction is shown in Figures A-2, A-3 and A-4 in Appendix A.

Four drywell liners were installedwfor the SFHPP 1978 Demqnétration. Twenty-
six inch diameter by 23 foot deep ﬁo]es were drilled in the soil for drywell
liners using the three northernmost and the southernmost concrete pad holes for
alignment and spacing. The spacing between the three northernmost drywells (25
feet) was chosen to provide test data for thermally interacting drywells
whereas the southernmost drywell was placed 50 feet from an adjacent drywell to
thermally isolate it from the others. After each drywell hole was drilled, a
37.25 inch diameter by 9.25 inch high by 0.062 inch thick galvanized steel
sleeve was installed in the lower portion of the concrete pad to pravide a 3lip
plane between the grout installed around the liner and the concrete pad. The
drywell Tiner was then installed and leveled at the top to within + 0.03
inches. Grout was poured into the bottom of the drywell hole until it reached
a level about 1 to 2 feet above the bottom nf the liner. After this grout set,
the entire annulus between the liner and hole was filled to the top of the ga]-
vanized steel sleeve to provide an 18.75 inch deeb recess at the top of the
liner to allow for drywell shield adapter installation (see Section 4.8.2).
Figure A-5 in Appendix A shows the drywell Tiner being lowered through the con-
crete pad prior to grout instaliation. '

Each drywell has a cover plate which is bolted to the top of the concrete pad.

The drywell cover plate is 46 inches in diameter by 0.25 inches thick and is
made of carbon steel. Four 1ifting eyes are welded to the top of the cover
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plate to facilitate handling. A 41 inch outside diameter by 39 inch inside
diameter by 0.25 inch thick neoprene gasket is cemented to the underside of the
cover plate to seal the plate against the concrete pad. The cover plate has
sixteen 0.625 inch diameter clearance holes for the 0.5 inch diameter by 1.25

~inch long hex head bolts used to secure the cover plate to the concrete pad.

Anchors are installed in the top of the pad to mate with the bolts. Four bolts

~on each cover plate have a hole through the hex head which allows security

wires to be placed through two'pair of bolts on each drywell after the canister
has been installed. The drywell cover plate is shown in Figure A-14 in
Appendix A.

Prior to drywell concrete pad construction, underground pipe and conduit was

~1aid to allow for instrumentation routing for three spurs of drywells. Fifteen

lines of 2 inch diameter PVC pipe were installed approximately 2 feet below

: gFound level running from the instrumentation shed to each of 15 drywell loca-

tions including ten future drywell locations on proposed second and third rail
spurs as shown in Figure 13. Vertical sections of metal conduit were installed
at the end of each pipe to attach a large waterproof, dustproof electrical
enclosure near each of the drywells. An additional five metal conduits were
installed between the 37.25 inch diameter drywell pad recesses and the enclos-
ure positions. The instrumentation conduit is‘connected to an environmentally
controlled instrumentation shed located outside the E-MAD building (see Figure

- 14).

Four instrumentation wells (described in Section 4.6) and four electrical
enclosures were installed near each of the four drywells. Figure 15 shows the

location and orientation of the instrumentation wells for drywells number 3 and

5. Flexible conduit from each of these four wells was attached to the nearby
electrical enclosure (see Figure 15).

4.6 INSTRUMENTATION WELLS

The soil surrounding each drywell was instrumented with a total of 12 thermo-
couples divided and grouped into four instrumentation wells. The orientation
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of the ‘instrumentation wells is shown in Figure 15 for drywells number 3 and
5. Each instrumentation well consists of a 19 foot long 1.0 inch diameter
schedule 80 PVC pipe. The sheathed thermocouples for each instrumentation well

‘were attached to the outside surface of the PVC pipe at three axial locations

as shown in Figure 16. The thermocouples were attached using wire ties and

- epoxy patches spaced 12 inches apart. Tab]e 1 provides the location data for

each of the instrumentation wells and attached thermocouples.

Each instrumented pipe was inserted into a 3.5 inch diameter hole and grouted
in place. The top of each pipe extended inches above ground level. At the top
of each pipe, an enclosure box was provided and to attach a 0.5 inch inside
diameter flexible conduit routed to the storage site instrumentation shed. The

”u_enclosure boxes were used to route the thermocodp]e leads through the flexible

conduit after installation of the well and conduit. Figures A-6 and A-7 show
thermocouple well installation activities.

4.7 DATA ACQUISITION SYSTEM

The data acquisition system for the Drywell Test consists of the array of ther-
mocouples, a data logger, and a remote scanning/multiplexing unit. The thermo-
couples are attached to the test hardware as:described earlier in this section
of the report. The thermocouple leads are routed to sealed electrical enclo-
sures and to the‘multiplexer unit located in the instrumentation shed outside
the E-MAD west wall. Multiplexer signal cables are routed through underground
conduit to the data logger which is located inside the E-MAD building in the
West Operator Gallery.

4.7.1 THERMOCOUPLES

A1l thermocouples used in the Drywe]} Test described in the previous sections
consist of a Type K, chromel-alumel thermocouple with ungrounded junction
enclosed in a 304 stainless steel sheath. The canister and liner thermocouples

~ have a 0.062 inch diameter sheath and the Instrumentation Well thermocouples

have a 0.125 inch diameter sheath. Two 24 gauge Type K extension wires are
brazed to the thermocouple wires and are enclosed in a 0.187 inch diameter by
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0.025 inch wall by 2.75 inch long stainless steel transition boot. The transi-
tion boot is crimped onto the end of the thermocouple cable sheath and filled
with epoxy. Heat shrink tubing is installed on the Instrumentation Well therm-
- ocouples transition boot and a length of the extension wires to provide addi-
tional moisture protection for the portion of those thermocouples installed
underground. Table 1 provides the identification and location data for all the
thermocouples installed in and around drywells number 3 and 5. Figure 17 shows
the typical drywell thermocouple elevations.

4.7.2 DATA LOGGER SYSTEM

An Acurex Autodata IX data logger with one remote scanning/ multiplexing unit
is used for the Drywell Test. The data logger is shown in Figure A-15 in its’
installed configuration. The data logger is also used for other experiments at
- E-MAD (Soil Temperature Test, Surface Storage Cask fueled storage cell and Fuel
Temperature Test) and for monitoring spent fuel'tempefatures within the E-MAD
hot cells. The data logger operates on 120 volt, 60 Hz AC electrical power and
is rated for operation in the range of 32°F to 110°F and O to 90 percent rela-
tive humidity. This data logger system was selected with capabilities to meet
the test needs of the SFHPP 1978 Demonstration with considerations for future
~expansion. Some of the capabilities being utilized for the DOrywell Test are as
follows:

o Measurement of Type K thermocouple temperatures from up to 1000
thermocouples. .
e Thermocouple open detection circuit (to determine failures).

e Remote signal condifioning and multiplexing for remote instru-
mentation up to 5000 feet from data ]ogger mainframe.

'@ Console digital readout in identified eng1neer1ng unlts (select-
able on the front panel).

¢ Printer for output data with header and engineering unit identi-
fication.
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e Variable scan modes (single, continuous, and intervals) with
adjustable scan intervals.

e High performance analog to digital conversion.

4.8 DRYWELL CANISTER EMPLACEMENT EQUIPMENT
4.8.1 TRANSFER SHIELD

The transfer shield shown in Figure 18 is used to transfer the canister/shield
plug assemblies from the transfer pit in the Hot Bay to the drywells in the

‘storage area. The transfer shield is mounted on the Engine Installation

Vehicle (EIV). The transfer shield pravides personnel radiation shielding
during transfer operationé. Motive power for the transfer shield and EIV is
provided by the Manned Control Car and the L-3 locomotive. Movement of the
train comprised of these three vehicles is controlled from the Manned Control
Car. The transfer shield and three rail vehicles are shown in Figures A-10 to
A-12 in Appendix A. These vehicles are described in Reference 1.

The transfer shield/EIV assembly has the fbl]owing features:

e A drive system on the EIV that can move the shield vertically,
‘ longitudinally, and laterally with respect to the EIV.

® A winch to raise and lower the canister/shield plug assembly.

e A foot valve to open and close the bottom of the shield to permit
pickup and discharge of a canister assembly while providing
shielding during transport.

e An electrical control system to prevent operator error and damage
to equipment or exposure of personnel to excessive radiation
levels.’ :

The transfer shield assembly consists of two concentric carbon steel éy]inders
with the 6.5 inch annular space between the cylinders filled with 0.030 inch to
0.045 inch diameter lead shot. The lead shot is installed from the top of the
shield annulus and is vibrated and tamped into place. The void space in the
lead shot is filled with neutron absorbing shielding o0il. The total shield
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assembly is approximately 25 feet high and.3 feet in diameter. A rectangular
foot valve assembly extends approximately 3 feet on either side of the vertical
centerline. The transfer shield weighs approximately 50,000 pounds.

The shield support truss is attached to existing mounting holes on the carriage
of the EIV. The EIV has vertical, longitudinal, and lateral carriage drives
which are used to position the shield with respect to the transfer pit and
drywell.

The transfer shield winch and cable assembly are designed to raise and lower a
canister and shield plug having a combined wefght of approximately 4000
pounds. The winch, with a rated capacity of 2.5 tons, is an electric motor
driven hoist attached to the side of the shield assembly. The cable is a 6 x
37 class, steel core, high strength, steel cable which has a breaking strength
greater than 12 tons. The cable is routed from the hoist drum to the top of
the shield assembly, around a 11.75 inch diameter sheave, and then into the
transfer shield interior to the hook assembly. The hoist has the capability
for hand cranking for raising or lowering a canister assembly in the event of
power failure.

The foot valve assembly consists of two gates which are filled with 8.3 inches
of lead shot. A "V" shaped interface between the gates limits radiation
streaming during canister assembly transport. Each gate in the foot valve,
supported by cam rollers, is individually driven by a 1/4 horsepower electric
motor (with gear reducer) connected by a chain drive to a ballscrew. Limit
switches control the travel of the two gates and a slip clutch is provided to
protect the mechanism in the event of a limit switch malfunction. The foot
valve gates also have the capability for hand cranking in the event of power

- failure.

An electrical control system is provided to permit remote operation of the EIV
and the transfer shield components. Control panels are provided in the Manned
Control Car (MCC) cab and at the back end of the EIV (opposite end of the EIV




from fhe shield). A third portable control panel can be used to operate the
system from the E-MAD gallery when the EIV is located in the Hot Bay. Opera-
tion is normally from the MCC péne]. The electrical control system has provis-
ions to limit winch and foot valve travel, to limit shield travel via the EIV
carriage motion mechanisms, and to interiock operating modes to prevent inad-
vertent winch, foot valve, or shield motions from causing exposure of personnel
to a bare (unshielded) canister assembly. A series of sensing switches are
provided on the transfer shield and EIV to indicate load on the cable, winch
hook full up and down position, shield full up and down position, foot valve
open and closed position, and EIV lateral and longitudiﬁal travel limit
positions.

The details of transfer shield/EIV transfer operat{ons are provided in
Reference 1.

4.8,2 DRYWELL SHIELD ADAPTER

A special shield adapter is installed in the.annular region around the upper
drywell liner during canister assembly emplacement and removal operations.

This drywell shield adapter limits radiation levels in the area immediately
surrounding the drywell while the canister is being raised or lowered. The
drywell shield adapter is illustrated as installed in the drywell in ligure 19.

The drywell shield adapter is made of carbon steel and consists of two 17.5
inch long concentric pipes having a 22.5 inch inside diameter and a 36 inch
outside diameter. The 5.75 inch wide annulus between the pipes is filled with
lead shot which was vibrated and tamped in place. A 0.5 inch thick bottom
plate and a 2 inch thick top plate are welded to the two pipes. The top plate
is 49 inches square and has a 1.0 inch deep by 39 inch diameter recess machined
in the top to interface with the bottom of the transfer shield. Four 1.5 inch
diameter rods, which were welded to the top and bottom plates to provide addi-
tional support, each have 0.5 inch diameter threaded holes which are fitted
with 1ifting rings for handling the shield adapter. The adapter weighs approx-

imately 4000 pounds. ' q
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5.0 TEST OPERATIONS AND RESULTS

5.1 TEST OPERATIONS
5.1.1 CONSTRUCTION

The drywell storage area construction was completed in September, 1978. Four
drywell liners were installed in positions 1, 2, 3, and 5 (drywell positions
numbered from north to south, see Figure 14). The drywell liner positions wcre
chosen based on the initial thermal analyses to provide one thermally isolated
drywell (50 feet from adjacent drywell) and three drywe]]é which would provide
test data on drywell thermal interactions.

Storage area instrumentation well insta]]étion was completed in October, 1978.
Sixteen instrumentation wells were installed with four wells near each of the
four installed drywell liners. After the instrumentation wells were installed,
the 19 canister and liner thermocouples for each'drywell were coiled and placed
in the adjacent electrical enclosures. The thermocouple leads for each drywell
and adjacent four instrumentation wells were bundled together and routed from
the electrical enclosures to the multiplexer unit in the instrumentation shed
through the underground pipes installed in the storage area.

5.1.2 FUEL ASSEMBLY ENCAPSULATION

Isolated Drywell Test spent fuel assembly encapsulation operations occurred
during the second and fourth weeks of January, 1979. The following presents a
brief summary of the typical E-MAD encapsulation operations performed. Further
details of the operations and equipment are found in Reference 1. The opera-
tions began with the spent fuel shipping cask preparation for fuel assembly
unloading. Using the vendor supplied 1ifting yoke and E-MAD overhead crane,
the cask is upended, lifted, and placed in the cask work platform. Hands-on
cask operations include installation of the cask vent line, removal of lifting
yoke, removal of closure 1id holddown bolts, attaching the 1id lifting fixture,
and venting of fhe cask internal pressure through the ventilation system north
stack. . |
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After the cask is ready for fuel unloading, operations are performed remotely.
The cask closure 1id is removed and placed on its stand. The fuel handling
tool is inserted in the cask, the tool fingers are engaged, and the handling
tool and fuel are lifted by the overhead crane. Once out of the cask, éach
fuel assembly is visually examined along the full length of each side by a
remotely held TV camera. The fuel is then placed in a canister located in the
Hot Bay weld pit (Figure A-8), the fuel handling tool disengaged and replaced
" on its stand. The canister thread protector is removed, and the threads are
inspected and cleaned, if required. The closure lid is placed on the canister
and torqued down by the large Wall Mounted Handling System (WMHS). The welding
head is placed on the canister and secured prior to canister seal welding.

The weld .is made remotely and the completed weld visually inspected using a
~wall mounted periscope. The welding head is then removed by the WMHS and
placed on a stand. The canister is evacuated and backfilled with helium util-
izing the evacuation and backfill system which is remotely connected to a fit-
- ting on the closure lid. When backfilling is complete, the hose is remotely

" disconnected and a plug fitting installed. The leak check system vacuum '
chamber hood is placed over the weld pit by the WMHS, and the vacuum chamber is
evacuated by the evacuation system attached to the lower part of the chamber.

A sample is drawn from the vacuum chamber into a helium leak detector in the
gallery and examined for helium. The vacuum chamber hood is removed and placed
on its stand and the sealed and leak checked canister is ready for storage.

The shield plug is placed on. the canister by the overhead crane and secured in
place. The canister and shield plug are moved to the survey pit where swipes
are made of the canister-surface using the master-slave manipulators. The

_ swipes are removed from the Hot Bay using the pass-through drawer. The sWipes
are checked for contamination and the canister decontaminated, if necessary.
Prior to transfer to the storage site, the canister and shield plug are moved
to the transfer pit and lowered into place as shown in Figure A-9 in Appendix
A.
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5.1.3 TRANSFER TO THE DRYWELL

Prior to transferrihg the canister to the drywell, a special 1ifting bail is
installed on the shield plug in the transfer pit, The Engine Installation
Vehicle (EIV) and transfer shield are moved into the Hot Bay by the Manned Con-
trol Car and L-3 Tocomotive and centered over the transfer pit as shown in
Figure A-10. The shield foot valve is opened and the transfer shield hook
assembly lowered remotely. The hook is engaged on the lifting bail and the
shield lowered until it seats on the top of the transfar pit. The canister and
shield plug are then raised into the transfer shield, the foot valve closed,
and transfer shield raised prior to removing the rail vehicles, shield and can-
ister from the Hot Bay. The drywell shield adapter is installéd in the drywell
prior to canister movement to thc storage area. The rail vehicles move the
transfer shield and canister assembly out to the storage site and then maneuver
the transfer shield to a position directly above a drywell. The trénsfer
shield is lowered until it seats on top of the drywell shield adapter as shown
in Figure A-11. The foot valve is opened and the canister lowered into posi-
tion in the drywell. After the transfer shield is raised, the hook is removed
and raised into the shield, the foot valve closed, and the rail vehicles moved
to a parking location. Figure A-12 shows the transfer completed in Drywell 5.
To compliete the drywell operations, the drywcl] shield adapter is removed using
a mobile crane, the 1ifting bail removed, the thermocouples inserted through
the shield plug and liner as shown in Figure A-13, the 1nstrumentation-connéc-
tions made at the multiplexer unit, ‘and the cover secured over the drywell.

The first canister assembly containing fuel assembly Serial Number B03 was
installed in Drywell 5 on January 12, 1979. The second canister assembly con-
taining fuel assembly Serial Number B41 was installed in Drywell 3 on January
24, 1979. Thermocouples for both drywells were attached to the multiplexer ahd
a set of reference temperature readings were taken prior to thermocoupie
insertion. '
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5.1.4 TEMPERATURE MONITORING

Temperature data from the two drywel]s'have been monitored from their dates of.
emplacement. For each drywell, data logger printouts were made every hour for
the first day, every four hours for the next six days and twice a day there-
after at 4:00 a.m. and 4:00 p.m. In May 1979, the printouts were made at 8:00
a.m. and 4:00 p.m. and continued at those times throughout the remainder of the
test-period; Appendix B provides temperature readings recorded by the data
logger for Drywells 3 and 5 at two week intervals. Table 1 provides a listing
of thermocouple positions and data logger data channels used to read out the
temperature data. '

- 5.1.5 SUBSEQUENT REPAIR ACTIVITIES

Following drywell emplacement operations, repair activities pertinent to the
Isolated Drywell Test and its data occurred.

During thermocouple routing from the electrical enclosure to Drywell 5, one of
the liner thermocouples (T/C 877) was broken. A replacement thermocouple was
installed in the liner thermocouple tube and a Type K thermocpup]e connector
was used to‘join the replacement thermocoupie extension wire and the existing
~wire leading to the instrumentation shed. This connection was made in the
electrical enclosure. It wa§ later determined that the replacement thermo-
couple was 60 inches 1ongef than it should have been. This information has
been noted on Table 1.

During thermocouple installation activities for both drywells, it was noted
that some of the pad concrete in the area of the drywell cover gasket had
cracked or was broken and that a good seal between the gasket and concrete
~ would not occur. Some of the broken concrete at Drywell 5 is visible in Figure
A-13. The top of the pad was repaired using epoxy grout which provided a 53
inch square by 1.0 inch high raised area on the top of the pad. Drywell 5 con-
crete pad repairs were completed on January 22, 1979, and Drywell 3 concrete
~pad repairs were compieted on February 12, 1979.
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Two 1fner thermocouples failed during the Isolated Drywell Test. Data readings
from Drywell 3 Tiner thermocouple 829 greatly differed from the similar posi-
tion thermocouples (T/C 876 and 878) soon after thermocouple installation (no
irregularity in reading had been noted during the initial temperature read-
outs). Following an integrity check, this thermocouple was removed and
replaced on March 16, 1979. A Type K thermocouple connector was used to join
the replacement thermocouple with the extension wire connected to the data
logger system multiplexer. Later in the test on February 15, 1980, Drywell 3
liner thermocouple 828 stopped providing data. After an integrity check, this
thermocouple was found to have failed and was disconnected. Since no replace-
ment thermocouple was available, f@rther data readings from this channel were
not taken.

Following canister thermocouple installation, an evaluation of the canister
thermocouple tube/thermocouple interface was conducted due to the fact that the
thermocouple transition baots, which should have been about 6 inches above the
top of the shield plug when the thermocouple end contacted the bottom of the
canister tube, were in contact with the top of the shield plug. The evaluation
showed that the ten canister thermocouples could pass between the canister and
thermocouple tube angle and plate, and in fact, may be measuring air tempera-
tures between the canister and liner. It was determined that the thermocouples
should be raised so that the transition boots were about.5.5 inches above the
top of the shield plug. This was accomplished on April 30, 1979. The test
data results presented in the next section and in Appendix C.show that the
temperatures from all 20 canister thermocouples were affected by this action
indicating that the thermocouples were outside the canister tubes. Due to a
communication problem, the nine liner thermocouples for each drywell were also
raised by 5.5 inches on April 30. An evaluation of the liner temperature
versus time curves shortly thereafter revealed the change in thermocouple posi-
tion. The Tliner thermocouples were reinserted to their proper position on May
22, 1979.
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5.2 TEST RESULTS

This section presents the thermal test tesults for the isolated drywells (num-
bers 3 and 5) from drywell and soil thermocouples (thermocouple channels and -
positions are identified in Table 1). Thermal test results are shown in
Figures 20 to 27 with a]f temperature data being shown in Figures C-1 to C-12
in Appendix C.

The peak'measured temperatures for Drywell 3 are presented in the form of
canister, liner, and soil temperature distributions throughout the test period
in Figure 20 and as canister and liner axial temperature profiles in Figure

21. Figures 22 and 23 present the peak measured temperatures for Drywell 5.
The peak temperatures occurred several inches below the canister midplane dur-
ing August 1979. For Drywell 3, the peak canister temperature was 254°F, and
the peak liner temperature was 198°F. For Drywell 5, the peak canister temp-
erature was 253°F, and the peak liner temperature was 203°F. After the peak

. temperatures occurred, all temperatures decreased and began a cycling pattern
in response to seasonal atmospheric temperature changes. If data were recorded
over a period of several years, the temperatures would continue showing sea-
sonal cycles superimposed on decreasing mean temperatures which result from the
gradually decreasing decay heat level. S

Also shown in Figures 20 and 22 are soil temperatures measured at the Soil
Temperature Test Reference Well. The Reference Well is positioned 60 feet from
the Soil Temperature Test, nearly 100 feet from Drywell 5 and 150 feet from
Drywell 3. These distances are sufficient that Reference Well soil tempera-
tures would not be affected by the drywell tests or the'Sqil Temperature Test.
Therefore,'the Reference Well data provide a valid base from which the thermal
effect of drywell operation on near-field soil temperatures can be ascer-
tained. In addition, they provide data illustrating the influence of seasonal
changes on soil temperatures at the various thermocouple depths.

During the initial testing period (January 1979 thorugh April 1979), canister
thermocouples were positioned incorrectly on both drywells as previously
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A noted.. The effect of the thermocouples being outside the instrumentation tubes
accounts for the large early differences between canister temperatures at
several elevations and also accounts for the abrupt temperature changes
recorded on April 30, 1979, when thermocouple position adjustments were made.
For the test period after April, 1979, the tgmperature versus time curves show
small (10°F or less) circumferential temperature variations at all instrument
elevations. In addition, a comparison of the four Drywell 5 Tiner thermo-
couples at an elevation 205 inches below ground level shoWed.a variation of
less than 2°F until about March 1, 1980 when one of the phermocoupTes (RA7)
varied between 3°F and 6°F. This information indicates that uniform soil
properties exist circumferentially; and, concerning the soil temperature data
particularly, it shows no thermal effect of one drywell on another.

The effects of axial heat convection inside the canister were evident in Dry-
wells 3 and 5. Convection effects within an air filled canister were evident
in the Soil Temperature Test data as discussed in Reference 2. It was noted I
there that convection currents could cause canister temperature variations at
one elevation to occur more rapidiy due to temperature changes at other eleva-

tions than would be possible by conduction heat transfer alone. Thus, canister

temperatures at two different elevations tended to be more closely in phase
than seil temperatures at the same elevations. The same phenomenon is apparent
in data from Drywells 3 and 5. Comparing canister temperature data from three
elevations on Drywell 3 in Figure 24 with soil temperature data at a 10 font
radius in Figure 25 for the same elevations, the canister traces all peak
within a period of approximately 30 days, while the soil temperature peaks are

distributed over a period of 60 to 70 days. This is also the case for Drywell »

5 as shown by comparing the canister and soil data in Figures 26 and 27.

The thermal data from Drywells 3 and 5 showed that the day-night atmospheric
temperature changes had little or no effect on the drywell témperéfures. Com-
paring the temperatureslof the canister, liner, and soil at the 5 foot and 10
foot radius at the uppermost thermocouple elevation showed a maximum 0.5°F
difference between the early morning and mid-afternoon data recordings.
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Figure 24, Drywell 3 Canister Temperature Distributions
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Figures C-1 to C-12 show plots of all the temperature data measured for both
drywells. Figures C-1, C-2, and CF3 show sets of canister, liner, soil, and
Reference wellltemperature data for the top, middle, and lower thermocouple
levels, respectively, for Drywell 3. Figures C-6, C-7, and C-8 show the same
data for Drywell 5. Figures C-4 and C-5 present the canister temperatures
measured at depths of 116 and 176 inches for Drywell 3 and Figures C-9 and C-10
present the same data for Drywell 5. Figures C-11 and C-12 show all the canis-
ter and liner temperature data in the form of axial profiles for Drywell 3 and
Drywell 5, respectively. It should be noted that these data plots were genera-
ted by a computer code which provided straight lines between data points
(except Figures C-11 and C-~12) for data at two week intervals.: Variations in
measured data plotted, except for that from the thermocouple positioning change
previously described, are suspected to be due to 1nfrequent periods of heavy
ra1nfa1] which occurred during the test period.

5.3 ACCURACY OF TEST DATA

- Inaccuracies in test. data recorded could be a result of thermocoup1e measure-

~ ment inaccuracy and/or'the position of the thermocouples inside the canister
and liner tubes. The accuracy of the ungrounded Type K thermocouples utilized

in the Isolated Drywell Test is typically + 2°F based on calibration data.

"An examination of the Fuel Tehperature Test data was made to evaluate the
effect of having canister thermocouples inside the 0.75 inch by 0.75 inch angle

instrumentation tubes. Four thermdcoup]es were spaced around the Fuel Tempera-

ture Test canister at two separate elevations corresponding to 40 inches above
and 30 inches below the fuel assembly active fuel midplane level. Two of the
four thermocouples were attached directly to the canister and two were inserted
into ihstrumentation tubes identical to those on the drywell canister (see
Reference 3). Thermocouple data recorded for all of the helium backfill. tests
run during Fuel Temperature Testing showed temperatures'inside the tubes were
lower than those on the canister surface by an average of between 2°F and 6°F.
This is expected to be the aVerage inaccuracy in canister temperature measure-
ments due to the instrumentation tubes. For the ]iner thermocouples, the close
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proximity of the thermocoupie tube to the liner wall and the geometry of a
0.062 inch thermocouple diameter inside a 0.083 inch inside diameter tube is
expected to yield a smaller inaccuracy than for the canister thermocouples.

The overall test data recorded are judged to be within about 8°F of the actual
canister temperatures, and within about 4°F of the actual liner and soil
temperatures. )

5.4 POST-ISOLATED DRYWELL TEST OBSERVATIONS B ‘g

In addition to the Isolated Drywell Test described in this test report, other

drywell tests have been planned. An isolated drywell test using a higher decay |

heat level fuel assembly and a drywell thermal interaction test using three of
the four PWR fuel assemblies utilized in the SFHPP 1978 Demonstration were

" scheduled to begin in September, 1980. To accommodate these two tests, it was
decided to rearrange the two existing drywells so that the canister assembly in
Drywell 3 would be placed in Drywell 2, and the canister assembly in Drywell 5
would be placed in Drywell 3. Drywell rearrangement activities marking the end
of the Isolated Drywell Test with 1 kW fuel assemblies occurred during the
first week in August, 1980. Several observations which were made relative to
the condition of Drywells 3 and 5 are discussed in the following paragraphs.

Each drywell was inspected both before and after the two canisters were
removed. Once the drywell covers were removed, it was noted that much of the
epoxy grout placed above the concrete pad had cracked and that there was a lack
of adhesion to the concrete as shown in the photographs in Figures A-16 and
A-17. In addition, both of the drywell cover gaskets were uneven and not flat
enough to seal. The cover gasket for Drywell 3 is shown in Figure A-18. The
annulus around each liner showed quite a bit.of sand and small concrete chunks
as shown in the photograph in Figure A-19 for Drywell 3. Both annuli also
showed evidence of water having been present.
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To allow handling of the canister assemblies, the drywell liner thermocouples
had to be removed. Problems were experienced in removing the Drywell 5 thermo-

couples and four thermocouples were broken off. Those thermocouple portions '

removed showed sheath damage in the form of cracking caused by some type of
corrosion. After the canisters were removed, a visual inspection of the dry-
wells showed several inches of water at the bottom of both liners. Both liners
also had surface rust and evidence of water having run down the liner lower
section. It has been postulated that the water entered the drywell annulus
from under the cover gasket or was driven up through the grout/concrete pad
annular gap by the drywell heat source; that once inside the annulus, the water
could condense on the drywell cover and drip onto the shield plug; and that the
water could run down the shield plug/liner gap and into the liner/canister
annulus. ‘

The overall effects of the water in Drywells 3 and 5 have not been comp]ete]y
evaluated. However, based on the thermal data results from the two isolated
drywells and the amount of water present, water should have had little effect
on the drywell and soil temperatures. Water vapor in the annulus between the
canister‘and liner would be expected to increase the heat transfer between can-
ister and liner which may cause the canister temperatures to be slightly Tower
than they would have been if the drywells were dry. Since the majorify of the

resistance to heat flow from the fuel assembly to the surrounding atmosphere is

due to the low thermal conductivity of the soil around the drywell, the effect

of water vapor inside the drywell should be minor. Water in the liner thermo-

couple tubes could have affected the temperatufe readings and could have caused
the failure of thermocouple 828. Examining the overall temperature versus time

-curves for both sets of drywell liner thermocouples shows that none of the

liner temperature readings exceeded 203°F, which is below the boiling point of
water at E-MAD. In addition, the liner temperature transient curves do not
show any unexpected changes which could have been caused by water in the liner
tubes. Therefore, the water present in the two isolated drywells was not
expected to have influenced the overall drywell and soil temperature data pre-
sented in this report.
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A re]afive]y simple design solution to prevent water from getting into drywell
liners and liner thermocouple tubes during future drywell testing has been pro-
posed. The engineered "fix" includes a éealing cover to be placed at the top
of each liner and some waterproof sealing compound to be installed at the top
of the liner thermocouple tubes. These two items would preVent water which
gets into the'drywe]] concrete pad annulus from ehtering the liner and/or the
thermocouple tubes.

The above discussed Post-Isolated Drywell Test observations illustrate the need
and benefits gained from demonstration tests performed prior to any large-scale
spent fuel dry storage activity. The evaluation of all of the .observations
should lead tu a better drywell design which can be utilized in large-scale dry
storage. ‘
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6.0 THERMAL ANALYSIS MODEL

6.1 ANALYSIS PURPOSE AND METHOD

The purpose of the drywell thermal analysis is to continue developing a thermal
model for the isolated drywell configuration and to demonstrate that the model
can produce satisfactory predictions of soil and drywell temperatures. Once
that goal ié achieved, the model and/or the modeling techniques may be applied
with increased confidence at E-MAD to spent fuel storage configurations such as.
the fueled drywells, the Surface Storage Casks, iﬁ-]ine drywells, and arrays of
drywells.

Drywell test predictions and data analyses have been performed using the TAP-A
digital computer program, Reference 6. TAP-A was developed at AESD and has
been used extensively during the past ten years at that division-and at the
Westinghouse Advanced Reactors Division. It is a finite difference program
whi;h calculates steady-state and transient temperafure distributions in a con-

figuration of solid materials utilizing the radiation, convection, and conduc-
tion modes of heat transfer. To apply the program, a twoor three-dimensional
'configuration is divided into elements called nodes. The nodes, which are con-
nected to each other by heat transfer links having lengths and cross-sectional
areas, can have time and temperature dependent thermal properties (density,
heat capacity, and conductivity) as well as time dependent heat generation
rates. Outer surfaces are assigned time dependent temperatures or convective
heat transfer coefficients that may also vary with time or with a surface-to-
ambient temperature differential.

6.2 MODEL DESCRIPTION
6.2.1 MODEL SIZE AND BOUNDARY CONDITIONS

The TAP-A nodal model applied to both Drywell 3 and Drywell 5 is depicted in
Figures 28 and 29, and the nodes representing each test component are identi-
- fied in Table 3. The model is two-dimensional in the r and z directions
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TABLE 3
TAP-A MODEL NODE DESERIPTION

Nodes ' ﬁ ~ Test Components
1-30 oo Fuel Assembly
31-50 f Canister )
51-52 Shield Plug Skirt
 53-57 Shield Plug Bottom Plate.
58-72 ‘ Liner Lower'section
73-77 Grout at Bottom of Liner
78-92 ' Concrete in Shield Plug
93-97 Shield Plug Top Plate
198-106 | Drywell Cover Plate -
-107-110 Liner Upper Section
111-112 ' Concrete Pad -
113 . Grout'
114-115 Concrete Pad
116-118 : ‘Soil
122-139 - Grout Between Liner and Soil
140-242 Soil
243-246 Canister
247-250 Liner Lower Section
251-272 Soil
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(radius and depth, respectively) with no variations circumferentia]]y. With

several minor exceptions, it is identical to the Soil Temperature Test thermal E
model described in Reference 2. The exceptions pertain to the depth of the top

of the shield plug/ canister assembly relative to the ground level (18.5 inches

below ground level in Drywell 3 and Drywell 5 versus 2.5 inches above ground

" level in the Soil Temperature Test) and to the slight rearrangement of nodes to
calculate temberatures at drywell thermocouple locations. The rearrangement : ‘
resulted in several nodes being eliminated which explains the reduction in node
number from 289 for the Soil Temperature Test to 272.

Drywells 3 and 5 were treated as being iso]ated. This assumption is based upon
Soil Temperature Test results where ambient soil temperatures were found to
exist at all radii beyond 20 feet, even while operating at 2 kW. Therefore,
Drywells 3 and 5, separated by 50 feet with spent fuel decay heat levels at
approximately 1.0 kW or less, were expected to have no thermal influence on
each other. This assumption is further verified by the similarity in soil
temperature data from Instrumentation Wells E and H for Drywell 3 and from
Instrumentation Nei]s A and D for Drywell 5 (see Figure 15). The drywell ther-
mal model extends to a radius of 60 feet, which is given an adiabatic boundary
condition. The assignment of the model radius is arbitrary and it could be
given any value greater than the radius at which the radial temperature gradi-
ents are expected to be'zero (20 feet based on Soil Temperature Test results).
The model Tlower boundary is located at a depth of 1000 feet which approximately
corresponds to'the E~-MAD water table depth. A constant 70°F boundary condition -
is applied at that boundary simulating the water table's constant temperature
heat source and sink effect.

6.2.2 HEAT TRANSFER MECHANISMS

Fuel Assembly/Canister Model

Heat transfer from the fuel assembly (nodes 1 to 30) to the canister occurs by
conduction, convection, and radiation but was modeled in this analysis only by
conduction. Since TAP-A has no mass flow capability, natural circulation
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within‘the canister, as well as convection heat transfer effects, cannot be
calculated. However, since the main objective of the analysis was the predic-
tion of temperatures from the caniéter outward, this can be accomp]jshed with a
simplified fuel/ canister model. The model calculations applied an effective
thermal conductivity to the fuel zone that approximates all three heat transfer
modes. This effective conductivity versus temperature was calculated so that
it produces reasonable fuel assembly temperatures in the 300°F to 800°F range.
This was necessary for proper drywell transient response. The fuel assembly
heat capacity is modeled accurately to also produce a proper transient
response. The model was supplied with an accurate estimate of the fuel assem-
bly mass of 1450 pounds and a specific heat capacity of 0.066 Btu/1b-°F which
‘represented, in proper proportions; the heat capacities of the Zircaloy clad,
the UO2 fuel and the stainless steel nozzle plates.

Air Filled Spaces

Heat transfer across air filled spaces (between the canister and liner, the
canister 1id and shield plug, the shield plug and cover plate, and the shield i
plug and upper liner) are modeled considering radiation and a combination of
conduction and convection. Radiation is included in the analysis by supplying
shape factors that depend upon emissivities and areas of the radiating sur-
faces. For convection and conduction, correlations are availahle that allow
both heat transfer modes to be handled .in a single calculation. Between the
canister and liner side walls, for example, convection and conduction were
simulated using the "effective conductivity" method described in Reference 7
(pages 330, 331). For an annulus thickness of 1.625 inches and a temperature
differential of 50°F, the effective thermal conductivity is 1.5 to 3 times
larger than the conductivity of air for temperatures between 200°F and 600°F.
For narrow annuli, such as that between the shield plug and upper liner, con-
vection is suppressed, conduction dominates, and the correlation reduces to
air's thermal conductivity. Convection effects were also assumed to be negli-
gible in the region below the canister assuming air at that location would tend
to stratify. ’

4
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Convection should be more significant above the canister between the canister
1id and shield plug. A correlation presented in Reference 8 (page 182, Eq. e
7-9d) predicts an effective thermal conductivity across the 5.9 inch gap of i
approximately 0.2 Btu/hr-ft-°F. This assumes a temperature differential of

60°F, based on Soil Temperature Test data taken during 1.0 kW operation and is

12 times larger than air's thermal conductivity at 200°F. The difference is
~due to free convection.

Convection was ignored between the shield plug and drywell cover plate. Those
effects are probably appreciable during the nighttime hours and winter months.
However, they were neglected since the result of averaging them with time would
be very uncertain and, since heat transfer rates tﬁrough the shield plug are .
small compared to the total heat generatign rate, their omission will have a
very small effect on the analysis. The séme is probably true for any of the
canister end effect calculations and, therefore, most attention was given to

the canister/liner side wall model.

Ground-to-Ambient lleat Transfer

The Soil Temperature Test analysis, reported in Reference 2, considered solar
effects at ground level as well as convection to and from the ambient air.
Further work has confirmed, however that the ground level model can be simpli- |
fied, with satisfactory resu]ts, by equating air and surface temperatures and
ignoring the solar effects. This approach has been applied throughout the dry-

~ well analyses; the air temperatures used are monthly temperature averages taken

from E-MAD site weather data and are provided in Table 4. This approach is
confirmed in that the model predicts seasonal soil temperature variations with
good accuracy and, at any particular time, Reference Well temperatures are pre-
dicted to within 5°F of the measured values. The ground-to-ambient heat trans-
fer model's acceptability is apparent in Section 7.0 where transient soil temp-
eratures at various depths and radii are compared with predictions with favor-
able results.
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~ TABLE 4 |
E-MAD SITE OUTDOOR AIR TEMPERATURES - MONTHLY AVERAGES

Month ‘ Temperature .(°F)
January | o 36
Febfuary. | | " . Sd»
March 55
April - : 60-
May o 75
June 82
July _ o 90

August 88
September 80 |
Uctober . 75
November | - 50

December ' ' 35
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6.2.3 - MATERIAL PROPERTIES

Thermal propertfes used in the analysis of Drywells 3 and 5 are identified in
Table 5 and are identical to those applied in the Soil Temperature Test
analysis. The concrete and .steel properties are from handbook and textbook
sources, while the density and thermal conductivity data for grout and soil
were obtained during laboratory tests performed by Holmes and Narver, Inc. The
grout conductivity data are plotted in Figure 30. As discussed in Reference 2,
the development of a soil thermal conductivity model for use in the drywell
analyses was based upon the Holmes and Narver data, but the data were adjusted,
mainly at temperatures below 200°F to include additional moisture effects. The
resulting conductivity model is shown in Figure 31. The soil conductivity

" model exhibits a strong temperature dependency due'to drying that occurs when

temperatures exceed 200°F (the approximate boiling point of water at E-MAD).
For Drywells 3 and 5, however, the heat generation rates are low such that pre-
dicted soil temperatures were never greater than 160°F. Therefore, throughout

"~ . the drywell analysis, the soil thermal conductivity value was set at 0.9

Btu/hr-ft-°F. In sandy soils, this correspbnds to a moisture content of
approximately 5 percent, which is the moisture level detected in E-MAD soil
samples during preparations for the Soil Temperature Test (Reference 2).

With this conductivity value, the thermal model predicted liner and soil temp-
eratures accuréte]y during the first four months of drywell testing. There-
after, however, the model underpredicted the liner temperatures by increasing
amounts until, at the end of the test period, the discrepancy was as high as

* 30°F. This discrepancy was assumed -to have been caused by a drying out of the

soil around the drywell due to the heat source. The drying effect would

decrease the thermal conductivity of the soil and consequently cause the liner
and soil temperatures to be higher. To improve the liner and canister predic-
tions, a soil conductivity versus time relationship was derived from the decay
heat curve, Figure 12, and measured values of midplane liner and soil tempera-

tures at the 5 foot radius. The resulting relationship is plotted in Figure 32

and was used to obtain the temperature predictions presented herein. It is
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Material

Concrete
_Stain]ess Steel
‘Carbon Steel
'Grout

:Soil

*Value based on dry soil, dry concrete Cp values.

DRYWELL MATERIAL THERMAL PROPERTIES

. Drywell Component

"Shield plug, ground

level pad
Canister

Liner, drywell
cover plata,
shield plu3 can
Grout

Soil

Density

Heat Capacity

o (1b/ft3) ¢ (Btu/lb-"F)

142.0
430.0

430.0

117.0
105.0

**Dry soil plus 5 pércent moisture assumad.

P

0.2
0.1

0.1

0.20*
0.25%*

Thermal
Conductivity
K(Btu/hr-ft-°F) ' Source
- 1.05 Raf. 9, pp. 4-9, 4-97
10.0 © Raf. 10, p. 533
23.0 Raf. 10, p. 533
See'Eig; 30 |

See.Figs. 31& 32
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noted fhat the time dependent conductivity curve was app]ied'only to near-field
soil (thermal model nodes 140-155, 163-178, and 182-197); all other soil nodes
were assigned a constant thermal conductivity of 0.9 Btu/hr-ft-°F throughbut
the ca1qu1ations.

6.2.4 FUEL ASSEMBLY HEAT GENERATION RATE

The thermal analyses applied the pransienf spent fuel decay heat curve shownAin
Figure 12. The curve is the result of calculations using the ORIGEN code (Ref-
erence 11) that apply to the fuel assemblies insta]lgd in Dkywé]]s 3 and 5. At
emplacement, the decay heat level for the Drywell 5 fuel assembly was about
1.09 kW (January 12, 1979) and about 1.03 kW (Janaury 25, 1979) for the Drywell
3 fuel assembly. The drywell analysis discussed herein assumed all heat was
produced in the fuel zone (nodes 1 to 30). The small effect of gamma heating
in the system steel structures was neglecfed. The volumetric heat generation
rate was distributed uniformly over the entire fuel zone. This resulted in a
cosine shaped heat flux distribution at the canister wall that is similar to
that deduced from canister and liner temperature data.
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7.0 THERMAL ANALYSIS RESULTS

7.1 MODEL EVALUATION CRITERIA

With proper input, the drywell thermal model should produce accurate tempera-
ture predictions for the canister, liner, and near-field soil zone. Accurate
canister temperatures are important as inpht to independent fuel assembly stud-
ies (Fuel Temperature Test, etc.) while accurate soil temperatures are impor-
tant for drywell array and thermal interaction analyses. The most important
model evaluation criteria is that it must correctly predict temperature trends
and relationships over a rénge of power levels and as the seasons vary. Satis-
fying this third criteria will demonstrate that the thermal model correctly

| simulates the appropriate heat transfer mechanisms and maintains the proper
‘re]ationships between.these mechanisms as system forcing functions and boundary
conditions change. As long as the model satisfies this criteria, small differ-
ences between predicted and measured temperatures should not be of concern. In
most cases, the differences can be recognized and explained based upon inaccu-
racies in model input, actual test configuration uncertainties and/or heat
transfer mechanism uncertainties. '

7.2 MODEL/DATA COMPARISONS

.In the following sections, thermal mode1 temperature predictions are compared
with test data from Drywell 5. Predictions for Drywell 3 are not discussed
since they, as well as the DryWe]] 3 test data, are very similar in trend and
magnitude to the Drywell 5 data and calculations.

7.2.1 CANISTER AND LINER AXIAL TEMPERATURE PROFILES

Predicted temperature profiles for theIDrywell 5 canister and liner are com-
pared with test data in Figure'33. The cufves apply to August, 1979, when the
peak canister temperatures occurred. Generally, the test data and predictions
are in good agreement. This is an indication that the heat transfer model for
the canister/liner region is satisfactory, and also that for a he]ihm-fi]led
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canister, the fuel assembly can be represented as a uniform heat generating
zone. With an air-filled canister, as discussed in Reéference 2, it was neces-
sary to skew the heat generation towards the top of the canister to account for
the heat redistributing effects of natural circulation within the canister and
its impact on the predictions of canister, liner, and soil temperature at
elevations near the canister ends. Thus, as noted in Reference 2, analyses of
aiijQ]]ed canisters should include a more detailed model that includes natural
circulation. With helium, circulation effects are apparently not so signifi-
cant, as evidenced by the results of the present analysis, and the simpler can-
ister model with no circulation is suitable.

7.2.2 TRANSIENT CANISTER, LINER, AND SOIL TEMPERATURES

"~ Measured and predicted drywell temperatures are plotted as functions of time in

Figures 34 to 38. Each figure applies to a specific instrument elevation and
includes all test data recorded at that elevation. Comparing predictions with
all available data is necessary when, as in several canister'and liner cases,
the data indicate some circumferential temperature variations. As noted
earlier, the variations can be explained by instrument inaccuracies and errors
in thermocouple placement; they are not taken necessarily as evidence that can-

ister and liner temperatures actually vary with angular position.

In general, the agreement between the predicted and measured temperatures is -
satisfactory. . In particular, the soil temperature predictions at the 5 and 10
foot radii-are very accurate. The correct differential. is maintained between
them, the amplitude of the seasonal temperature variations shows the correct
depth dependency and the temperature traces at the three é]evations are cor-
rectly phased relative to each other. These observations indicate the soil's
thermal conductivity and thermal diffusivity at the 5 and 10 foot radii are
mode led properly.

Aithough the thermal model tends to overpredict the canistér/ liner temperature

differential, the calculations displayed in Figures 34, 36, and 38 are still
reasonably accurate and acceptable. Of most importance is the fact that the
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model correctly predicted the tendency of fhe differential to remain essen-
tially constant over most of the 19 month test period. During that time, the
decay heat level decreased from about 1.1 kW to approximately 0.65 kW, and the
model's good performance is an indication that radiation and conduction/ con-
vection between the canister and liner are calculated in the proper propor-
tions. The tendency to overpredict the temperature differential is attributed
to inaccuracies input to the radiation and conduction/convection models. The
accuracy of the "effective conductivity" type of‘correlation is typically no
better than about + 20 percent while emissivities and reflectivities of sur-
faces are known with less accuracy. In design analyses, such inaccuracies ]
would be accounted for by estimating them and selecting conservative parameter
values for use in the calculations.

An fnteresting observation in Figures 34, 36, and 38 concerns the fact that the
temperature differentials between the liner and the 5 foot radius remained
practically constant during most of the test period while, as noted above, the
heat load was decreasing by nearly 40 percent. The most probable explanation
is that soil in the near-field zone dried gradually as the test progressed.
This caused, in turn, a continual reduction in the thermal conductivity of the
soil which would result in higher temperature differentials while the heat
transfer rate declined..

In Figures 34 to 38, the largest discrepancies between the predicted and
measured temperatures occur early in the test period when drywell temperatures
were rising rapidly. Regarding the canister and liner, the predicted tempera-
tures rise more rapidly and tend to overshoot the measured values. This is

' judged to be a heat capacity prediction inaccuracy most likely caused by soil
and grout moisture and the inability of the current thermal model to accurately
treat moisture evaporation. The inaccuracy is not of great concern since peak
temperatures and their times of occurrence are predicted fairly accurately. It
is only during the initial heatup period that calculated temperatures tend to
be overly conservative.
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APPENDIX A
DRYWELL TEST HARDWARE AND INSTALLATION

This Appendix provides additional illustrations of Drywell Test hardware and
installation. Figures A-1 through A-15 show photographs taken during the con-
struction, assembly, and installation of the Drywell Test hardware. Figures

A-16 through A-19 show photographs taken during drywell rearrangement activit-
ies at the conclusion of the Isolated Drywell Test.
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Figure A-".
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Figure A-2.

Drywell Storage Ar=za CZonstruction
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Figure A-4.

Drywell Storage Area Conctruction Completed




Figure A-5, Drywell Liner Installation Into Storage Area
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Figure A-6. Instrumentation Well Installation
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Figure A-7.

Instrumentation Wells Installed in Drywell Storage Area




Figure A-8. PWR Fuel Assembly Being Installed Into Canister
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Figure A-9. Placing Completed Canister Assembly in Hot
Bay Transfer Pit
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Figure A-10. Positioning Transfer Cask Over Hot Bay Transfer
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Figure A-12.

Transfer of

Canister to Drywell Completed




Figure A-13.

Insertion of Thermocouples Into Drywell
Into Canister Through Shield Plug
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Figure A-14. Drywell Cover Plate Showing Neoprene Gasket




Figure A-15. Data Logger Installation in West Gallery
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Figure A-16. Drywell 3 at End of Isolated Drywell Test With
Cover Plate Removed
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Figure A-17.

Jrywell & at End of Isolated Dryw211 Test With
Cover Plate and Canister Removed



Figure A-18. Drywell 3 Cover Plate Removed After
Isolated Drywell Test
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Figure A-19.

Drywel™ 3 Concrete Fad Annulus




"APPENDIX B
ISOLATED DRYWELL TEST DATA

Test data are provided in this Appendix for the Isolated Drywell Test thermo-
couples. See Table 1 for the detailed identification and the location of the
- Isolated Drywell Test thermocouples. Tables B-1 through B-39 provide thermo-
couple readings at the times and for the test operating hours shown below:

Table Date "Operating Hours
Drywell 5 Drywell 3

-1 1/12/79 ‘ 6 C -
-2 1/25/79 318 5
-3 2/1/79 486 173
-4 2/15/79 ' 822 509
-5 3/1/79 ~ 1158 845
-6 3/15/79 1494 1181
-7 4/1/79 1902 1589
-8 4/15/79 2238 1925
-9 5/1/79 2622 , 2309
-10 5/16/79 2986 2673
-1 6/1/79. 3366 3053
-12 6/15/79 3702 3389
-13 7/1/79 4086 3773 -

14 7/15/79 4422 4109

15 8/1/79 . 4830 , 4517

16 8/15/79 5166 : 4853
-17 - 9/1/79 ’ 5574 5261
-18 - 9/15/79 5910 5597
-19 10/1/79 . 6294 5981
-20 10/15/79 6630 6317
-21 11/1/79 7038 6725
-22 11/15/79 . 7374 7061
-23 12/1/79 7758 7445
-24 12/15/79 8094 7781
-25 - 1/1/80. 8502 8189
-26 1/15/80 8838 ‘ 8525
-27 - 2/1/80 9246 : 8933
-28 2/15/80 - 9582 9269
-29.

L]

3/1/80 - 9942 T 9629
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Table Date Operating Hours
‘ Drywell 5 - Drywell 3

B-30 3/15/80 10,278 . 9965
B-31 4/1/80 10,686 10,373
B-32 4/15/80 11,022 - 10,709
B-33 5/1/80 11,406 - -11,093
B-34 5/14/80 11,718 11,405
B-35 5/28/80 12,054 11,741
B-36 6/11/80 _ 12,390 12,077
B-37 .6/25/80 ;0 - 12,726 12,413
B-38 7/16/80 - 13,230 12,917
B-39

7/30/80 - 13,566 - 13,253
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DATE: 1/12/79
OPERATING HOURS:

TABLE B-1

ISOLATED DRYWELL TEST -%:THERMOCOUPLE DATA -

DRYWELL NO. 5: 6

DRYWELL NO. 5

T/C No.

891-
890
- 889
888
- 887
886
885
884
883
882
881
880
879
878
877
876
875
874
873
872
871 .
870
869
868
867 .
866
865
864
863
862
861

Temp(°F

128.
135.
74.
73.
74.

. . L . 3 . . . . . 3 . . . L] . . -
0O WOCOOVARNWO—PNOIIOVIOONOO = NORNOHARIWOOIN

TIME: 4:00 p.m,

DRYWELL NO. 3: N/A

THERMOCOUPLE READINGS

11

T/C No.

854
853
852
851
850
849
848
847
846
845
844
843
842

841

840
839
838
837
836
835
834
833
832
831
830
829
828
827
826

- 825

824

DRYWELL NO.- 3

Temp (°F)

No Readings

No Readihgs



TABLE B-2
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 1/25/79 TIME: 4:00 p.m.

OPERATING HOURS: DRYWELL NO. 5: 318 DRYWELL NO, 3: 5

THERMOCOUPLE READINGS

DRYWELL NO. 5° DRYWELL NO. 3

T/C No. Temp(°F T/C No. - Temp (°F
891 158.2 854 128.9
890 177.0 853 - 150.6
889 126.8 852 83.2
888 - 124.0 851 81,0
887 127.7 850 84'0
886 55.0 849 . 52.6
885 55.1 848 53.2
884 - 68.7 847 52.8
893 55.5 846 52.5
882 181.1 g5 . 1349
881 184.3 844 15916
880 07.0 843 - 170.6
879 191 .3 242 171.0
878 147.7 841 98.5
877 | 1244 840 98,8 -
876" 143.6 839 . 982
875 - 56.1 838 60.4
874 61.2 837 60.5
873 49.6 836 ‘ 60.0
872 61.9 . 835 60,2
871 204.7 83 172.9
870 197.5 833 - 147.1
869 159.2 832 112.7
868 159.6 831 129.0
867 124.2 830 86.5
866 . 125.4 829 -3.8
865 124.6 828 88.3
864 65.0 827 65.5
863 65.4 826 - 69.2
862 77.7 825 : 65.0
861 65.5 824 65.4

12




TABLE B-3
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE :  2/1/79 TIME:  4:00 p.m.
OPERATING HOURS: ~ DRYWELL NO. 5: 486 DRYWELL NO. 3: 173

THERMOCOUPLE READINGS

DRYWELL NO. 5  DRYWELL NO. 3
T/C No. Temp(°F ‘ T/C No. “Temp (°F)
- 891 161.4 854 154.9
890 ' 188.0 853 179.8
889 130.8 852 113.1
888 127.7 | 851 | }09-9
887 | 131.8 850 14.8
- 886 54.5 849 : 51.7
885 | 55.0 848 52.3
884 64.6 - 847 55.3
883 54.6 846 51.6
882 183.9 845 163.4
' 881 189.3 844 189.2
880 200.5 843 202.4
879 208.0 842 203.6
878 - 154.1 841 . 136.5
877 . 129.9 840 136.4
876 152.6 839 135.9
875 60.9 838 59.7
874 : 61.4 837 59.7
873 73.9 . 836 63.7
872 : 61.3 835 59.5
871 : 216.5 834 205.8
870 215.7 833 : }84-‘
869 162.5 832 ]37-8
868 154.5 . 831 1?3'3
867 129.6 830 : -
866 131.0 829 -31.5
865 - 130.1 828 117.2
864 65.0 . 827 : 64.8
863 65.1 826 64.9
862 - 73.7 825 57-3 :

861 65.3 - 824 | 64.
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DATE:

OPERATING HOURS:

T/C No.

891
890
889
888
887
886
885
884
883

864
863

TABLE

B-4

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

2/15/79

DRYWELL NO. §

Temp(°F
171.

- - Y . - . 3 - - . L] - - . - e . . - - . L) Y . . -
NOONO—=O0ONPAPONNNNOOOWOWARNNYNONOONOAONNNO —

DRYWELL NO. 5: 822

TIME:  4:00 p.m.

DRYWELL NO. 3:

THERMOCOUPLE READINGS

114

DRYWELL NO,

. 509

3

T/C No.

854
853 -
852
851
850
849
848
847
846
845
844
843
842
841
840
839
838
837
836
835
834
833
832
831
830
829
828
827
826
825
824

Temp (°F)

169.7
192.5
127.7
124.3
129.2
51.8
52.5
62.8
51.8
177.3
203.2
216.8
218.6
153.6
153.6
153.0
60.5
60.5
74.7
60.4
221.4
199.5
152,0
168.1
130.9
-13.0
-132.7
65.5
.65,8
75.6
65.7

e



TABLE B-5
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE : 3/1/79 TIME: 4:00 p.m.

"OPERATING HOURS: DRYWELL NO. 5: 1158 DRYWELL NO. 3: 845

THERMOCOUPLE READINGS

DRYWELL NO. 5 ‘ . DRYWELL NO. 3
T/C No. . Temp(°F T/C No. - Temp (°F)
891 169.6 854 179.6
890 197.5 - 853 197.0
889 141.7 852 . 133.5
888 138.7 | 851 | 130.2
887 142.9 850 - 134.4
886 58.4 849 54.4
885 58.4 848 54.6
884 73.3 | 847 68.7
883 58,3 846 54.3
882 192.6 845 188.0
881 1202.3 844 207.8
880 214.4 843 . 221.9
879 220.8 842 224.2
878 i 171.2 841 160.7
877 . 142.8 840 160.2
876 170.6 | 839 . 160.2
875 63.7 838 61.9
874 | 64.2 | 837 62.3
873 82.5 836 80.0
872" 64.2 . 835 62.1
871 : 229.4 . 834 228.2
870 228.3 833 207.6
869 | 173.4 832 ~ 158.6
868 165.7 831 o 174.4
867 142.3 830 138.3
866 . 143.8 ' 829 -23.2
865 142.7 - 828 139.0
864 67.1 8271 66.5
863 67.1 826 66.3
862 . 81.0 - 825 . 79.9°
861 67.3 824 | 66.0
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TABLE - B-6
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE : 3/15/79 : TIME: 4:00 p.m.
OPERATING HOURS: DRYWELL NO. 5: 1494 DRYWELL NO. 3: 1181

THERMOCOUPLE READINGS

DRYWELL NO. 5 DRYWELL NO. 3

T/C No. Temp (°F T/C No. - Temp (°F)
891 - 854 1797
890 01 | 853 - 2016
889 T16 2 | 852 138.5
887 142.9 o 1398
886 - 147.8 825 57-9
885 61.2 848 -  58.2
884 61.7 | 847 73.4
883 76.9 846 - 58.0
882 R 845 192.0
560 207.4 o3 e
879 217.8 842 2284
878 221.8 841 - 166.0
877 177.1 | 840 165. 6
876 147.6 839 165.5
875 176.4 838" 63.7
874 65.2 837 63.8
873 - 6.8 836 83.6

872 0%.7 835 | 163.5
871 65.6 834 233.0
870 233.3 833 213.8
869 232.3 832 - 162.9
868 176.7. 831 178.3
867 169.1 830 143.4
866 146.9 829 7.0
865 148.5 828 145.0
864 147.7 827 67.7
863 - 684 826 67.8
862 68.4 - 825 82.8

- 83.0 :
861 o 824 67.5
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DATE :

T/C No.

891
890
889
888
887
886
885
884
883

881

- 880

‘879

878

877

876

875

874

873

872

‘ 871
- 870

869
868

867
866
865
864
863
862
861

4/1/79

DRYWELL NO. 5

|

|

| |

- OPERATING. HOURS :
g '

882

179.

N
o
w

Temp(°F

« o e e« & o o e * a2 e * e+ e e e e e e @ e e
PR WNPLPOWW—UIOPRPOANOONWN—=DOMNPONWNRLOW

TABLE B-7

DRYWELL NO. 5: 1902

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA _

TIME: 4:00 p

DRYWELL NO. 3:

THERMOCOUPLE - READINGS

M7

T/C No.

854
853
852
851
850
849

DRYWELL NO.

.m.

11589

3

848 |

847

846

845
844
843
842
841
840
839
838
837
836
835
834
. 833
832
831
830
829
828
827
826
. 825

824

Temp (°F

180.6
202.9
140,7
137.4
141.8
60.8
61.1
77.1
60.8
193.1
214.4
229.2
231.9
170.3
170.4
169.7
65.3
65.7
86.1
65.4
236.5
219.2
176.1
181.5
147.9
151.5
150.2
68.9
68.9

84.9

68.5

- e

PRI



TABLE B-8
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE :  4/15/79 TIME: 4:00 p.m.
OPERATING HOURS: DRYWELL NO. 5: 2238 DRYWELL NO. 3:  192%

THERMOCOUPLE READINGS

DRYWELL NO. 5 , ' ‘ DRYWELL NO. 3

T/C No. Temp(°F ‘ T/C No. Temp (°F)
891 ~ - 177.8 854 181.7
890 205.8 853 : 205.3
889 ' 150.8 852 - 142.9
888 : 147.0 851 139.5
887 153.1. 850 143.8
886 65.7 849 ' 63.0
885 66.3 848 63.0
884 ‘ 81.7 847 ‘ 79.4
883 66.5 846 62.9
882 208.7 845 ‘ 196.2
881" 211.6 844 - 217.0
880 2241 843 232.0
879 230.6 842 ' 234.5
878 _ 184.7 841 173.4
R77 195.3 840 - 174.2
876 184.1 839 173.7
875 . 68.3 . 838 67.1
874 : 68.5 837 67.5
873 87.7 836 . 88.1
872 : 68.6 . 835 67.3
871 238.9 834 239.7
870 237.6 833 221.1
869 ‘ 182.1 832 178.8
868 174.6 831 - 184.2
867 154.3 830 151.6
866 ©155.9 829 -~ 154.9
865 155.4 828 . 153.4
864 69.9 827 69.8
863 70.0 826 69.8
862 85.1 825 86.1

1 824 69.4

861 70.
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DATE :

OPERATING HOURS:

T/C No.

891
890
889
888
887
886
885
884
883
882
881
880
879
878
877
876
875
874
873
872
871
870
869
868
867
866
865
864
863
862
861

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

5/1/79

DRYWELL NO. 5

195,2
205.9
149.4
146.4
151.6
69.1
69.5
84.9
69.9
224.9
226.3
240.1
235.4
187.2
166. 1

TABLE B-9

DRYWELL NO. 5: 2622

e s

-

TIME:  4:00 p.m.

DRYWELL NO. 3: 2309

Temp(°F)

THERMOCOUPLE READINGS

185.5_ -

- 69.5
69.8
88.9
70.0

244.4

242.1

202.7

204.9

165.3

167.0

165.7
70.5
70.5
85.8

70.7

119

T/C No.

854
853
852
851
850
- 849
848
847
846
845
844
843
842
841

840

839
838
837
836
835
834
833
832
831
830
829
828
- 827
826
825
824

DRYWELL NO. 3
Temp (°F)

192.7
202.9
143.2
139.9
144.5
66.7
66.4 i
82.9
66.3
215.1
221.4
233.3
235.0
- 177.4
177.9
177.0
68.5
68.8
89.5
68.7
244.,2
241.3
203.1
203.5
162.9
167.1
163.3
70.5
70.6
86.9
70.3




TABLE B-10
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 5/16/79 . ' TIME: 8:00 a.m.
OPERATING HOURS: DRYWELL NO. 5: 2986 DRYWELL NO. 3: 2673

THERMOCOUPLE READINGS

DRYWELL NO. 5 : DRYWELL NO. 3
T/C No. Temp(°F T/C No. Temp (°F)
891 196.1 - 854 194.4
8390 207.1 853 _ 204.8
889 151.6 852 145.4
888 148.4 ‘ 851 142.0
887 153.3 850 146.9
886 72.4 849 69.8
885 72.4 848 69.6
884 88.0 o 847 86.0
883 72.8 846 ' 69.8
882 226.4 _ 845 216.9
881 227.6 844 : 223.7
880 242.0 843 234.7
879 236.8 : 842 237.3
878 189.9 841 180.9
877 168.1 840 181.5
876 188.2 839 180.3
875 ' 70.9 838 70.6
874 71.5 837 - 70.7
873 0,0 836 a1.3
872 ' 71.7 835 70.6
871 245.7 834 246.2
870 - 243.6 833 243.2
869 204.0 832 205.0
868 206.4 831 _ 205.2 -
867 167.5 830 166.1
866 169.2 829 169.6
865 167.8 828 ~165.9
864 71.2 827 71.0
863 : 70.9 , 826 71.4
862 86.3 825 87.4

861 71.1 824 1.1
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TABLE B-11
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 6/1/79 ' TIME:  4:00 p.m.
OPERATING HOURS: DRYWELL NO. 5: 3366 DRYWELL NO. 3: 3053

THERMOCOUPLE READINGS

- DRYWELL NO. 5 - DRYWELL NO. 3
T/C No. Temp(°F T/C No. Temp (°F)

891 200.2 854 _ 198.6
890 - 210.9 . : 853 207.5
889 161.6 ‘ 852 153.9
888 157.7 851 151.0
887 164.8 850 _ 153.9
886 ' 76.8 849 74.7
885 77.3 848 74.2
884 92.3 847 90.7
883 ' , 77.9 846 74.6
882 . _ 229.4 S 845 220.6
881 231.8 844 226.3
880 245.1 ' - 843 238.2

. 879 ' 240.6 : 842 - +240.2
878 - 195.0 841 186.0
877 . 163.0 840 186.6
876 , 194.5 839 186.0
875 73.2 "~ 838 72.6
874 73.4 837 73.0
873 92.1 -836 . 93.0

- 872 73.6 835 72.8
871 ‘ _ 248.4 . 834 A 248.8
870 246.1 833 245.9

- 869 _ 206.0 832 , 206.1
868 4 208.1 ‘ 831 = . 206.7
867 162.1 830 159.3
866 163.3 829 163.0
865 163.0 828 161.5
864 72.0 827 - 72,3
863 . 72.1 826 72.4
862 - . 87.1 825 88.6
0

861 72.2 824 s 72.
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TABLE B-12
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE : 6/15/79 TIME:  4:00 p.m.
OPERATING HOURS: DRYWELL NO. 5: 3702 DRYWELL NO. 3: 3389

THERMOCOUPLE READINGS

DRYWELL NO. 5 o DRYWELL NO. 3

T/C No. Temp(°F T/C No. Temp (°F)
891] ‘ 203.1 » 854 200.9
890 212.4 853 : 4 209.8
889 164.5 852 ‘ v 156.4
888 161.0 851 153.9
887 167.4 850 156.6
886 80.3 849 78.5
885 80.8 848 78.0
884 95.6 ' 847 94.1
883 81.5 846 78.4
882 232.5 845 223.0
881 . 233.8 v 844 : 229.0
880 247.4 843 ‘ 240.4
879 242.8 842 " 242.6
878 197.5 84] 189.2
877 164.8 , 840 189.7
876 197.1 839 189.0
875 75.2 ‘ 838 75.0
874 75.5 837 - 75.2
873 93.9 .~ 836 95,1
872 75.9 ‘ 835 75.2
871 250.1 - ' 834 250.6
870 248.0 833 247.8
869 ' 207.4 832 207.7 -
868 209.6 831 208.2
867 164.0 830 161.4
866 165.2 829 165.0
865 164.9 828 163.4
864 73.1 827 73.3
863 73.1 826 73.5
862 : 88.2 ' 825 89.5
861 73.3 ' 824 73.2
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DATE :

OPERATING HOURS:

" T/C No.

891
890
889

888

887
886
885
884
883
882
881
880
879
878
877
876
875

874

873
872
871

870
869

868
867

866
865
864
863
862
861

TABLE B-13

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

7/1/79

DRYWELL NO. 5

Temp(°F

203.1
214.2
166.1
162.6
169.6
83.0
83.3
98.0
84.0
233.7
235, 1
249.3
244.0
199.4
166.5
199. 1
77.4
77.8
95,7
78.2
251.3
249.3
208.3
210.6
165.6
166.9
166. 4
74.3
74.1
89.2
74.4

DRYWELL NO. 5: 4086

TIME: 4:00 p.m.

DRYWELL NO. 3: 3773

THERMOCOUPLE READINGS

123

T/C No.

854
853
852
851
850

849.

848
847
846
845
844
843
842
841
840
839
838
837
836
835
834
833
832
831
830
829
828

827 .

826
825

824

DRYWELL NO. 3

Temp (°F)

202.
211.
158.
155.

—
(Ye]
—
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DATE :

OPERATING HOURS:

- T/C No.

891

890
889
888
887
886
885
884
883
882
881

880
879
878
877
876
875
874
873
872
871
870
869
868
867
866
865
864
863
862
861

TABLE B-14

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

7/]5/7§

DRYWELL NO. 5

204.3
215.3
167.8
164.4
171.4
85.2
85.3
99.9
86.1
234.8

DRYWELL NO. 5: 4422

TIME: 4:00 p.m.

DRYWELL NO. 3:

THERMOCOUPLE READINGS

Temp(°F)

235.8 -

250.0
245.1
200.9
168.0
200.8
79.3
79.6
a7.2
80.1
252.1
250.1
209.1
211.3
167.1
168.3
168.0
75.5
75.3
90.2
75.6

124

DRYWELL NO.

4109

3

T/C No.

854
853 -
852
851
850
849
848
847
846
845
844
843
842
841
840
839
838
837 -
836
835
834
833
832
831
830
829
828
827
826
825
824

Temp (°F)

203.7
212.3
160. 4
157.6
160.4
83.8
83.3
96.7
83.7
226.0
231.6
243.0
245.5
193.2
194.4
193.0
79:5
79.4
98.7 .
79.6
252.8
250.0
209.4
209.9
164.8
168.1
166.8
75.7
76.0
91.6
75.8

9



DATE :

OPERATING HOURS:

T/C No.

891
890
889
888
887
886
885
884
883

882

881
880
879
878
877
876
875
874
873
872
871
870
869

868

867
866
865
864
863
862
861

TABLE B-15

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

8/1/79

DRYWELL NU. 5

204.
216.
169.
165.
173.

88.

88.
102.

89,
235.
236.
250.
245.
202.
169.

e o o o e + e s s e o
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DRYWELL NO. 5: 4380

TIME: 4:00 p.m

DRYWELL NO. 3:

" THERMOCOUPLE READINGS

Temp(°F

9
1
1
9

125

T/C No.

854
853
852
851
850

849.
848 .

847
846
845
844
843
842
841
840
839
838
837
836
835
834
833
832
831
830

829

828
827
826
825
824

DRYWELL NO. 3

4517

WOTWWA 0NN OOANOOOWOMNNOOONWNN A~ —

Temp (°F)

205.
213,
162.
159.
162.

86.
86.
101.
86.
226.
232.
244,
246.
195.
196.
194.
81.

- 8l.
100.
8l.
253.
250,
210.
210.
166.
169.
168.

77.
77.
92.
77.



TABLE B-16 -
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE :  8/15/79  TIME: 4:00 p.m.
OPERATING HOURS:  DRYWELL NO. 5: 5166 DRYWELL NO. 3: 4853

THERMOCOUPLE READINGS

DRYWELL NO. 5 ‘ DRYWELL NO. 3 o
T/C No. Temp(°F A T/C No. Temp (°F)

891 205.9 854 204.6
890 216.4 853 : 213.9
889 170.6 852 162.9
888 167.1 851 159.9
887 : 174.5 850 162.9
886 90.2 849 88.7
885 . 90.3 848 88.2
. 884 104.3 847 103.0
883 971.0 846 ) 88.6
882 - 235.8 845 227.5
881 - 237.0 - 844 , 233.2
880 251.0 843 244.9
879 246.3 842 247.0
878 203.3 841 196.2
877 170.7 840 197.7
876 203.2 839 196.2
875 : 83.2 838 83,6
874 - 83.5 837 83.4
873 100.5 836 102.0
872 84.0 835 83.7
871 253.3 834 254.2
870 251.2 833 251.4
869 210.9 832 210.8
868 213.0 831 211.3
867 170.1 830 167.1
866 171.2 829 170.4
865 170.8 828 170, 3
864 78.4 827 78.6
863 78.2 826 78.7
862 92.6 825 93,8
861 78.5 824 78.6
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TABLE B-17

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: - 9/1/79 _ TIME: 4:00 p.m.
OPERATING HOURS: DRYWELL NO. 5: 5574 DRYWELL NO. 3: 5261

THERMOCOUPLE READINGS

DRYWELL NO. 5 ~ DRYWELL NO. 3
T/C No. Temp(°F T/C No. Temp (°F)

891 204.2 854 - 203.1
890 . 2156.2 853 212.7
889 169.8 852 161.6
888 166.1 851 158.7
887 ' 173.9 850 162.0
886 89.3 849 . 87.6
885 89.5 848 87.4
- 884 . 103.0 847 101.8
883 89.8 846 87.5

- 882 . 234.1 845 226.0
/881 ' 235.5 844 232.3
880 ' : 249.7 843" 243,5
879 . 244.9 842 246.2
878 202.8 841 196.1
877 171.4 840 197.5
876 ‘ 202.5 839 196.1
875 A 84.6 838 85.1
874 84.8 837 84.9
873 101.3 836 103.0
872 85.2 835 85.1
871 - 252.5 834 253.4
870 250.6 833 250.6

. 869 ’ 211.1 832 210.8
868 ‘ 213.3 831 2111
867 - 170.9 830 , 167.5
866 172.0 829 171.0
865 171.6 828 172.2
864 79.8 827 - 80.0
863. 79.7 826 80.1
862 93.6 - 825 94.8 -
861 79.9 824 80.1
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DATE .

OPERATING HOURS:

T/C No.

891
890
889
888
887
886
885
884
883
882
881
880
879
878
R77
876
875
874
873
872
871
870
869
868
867
866
865
864
863
862
861

TABLE

B-18

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

9/15/79

DRYWELL NO. 5

204.8
215.5
170.9
166.9
174.8

89.8

89.8
103.3

90.3
234.3

DRYWELL NO. 5: 5910

TIME: 4:00 p.m,

THERMOCOUPLE READINGS

Temp(°F

235.8 -

249.8
244,8
203.0
172.0
202.8
85.0
85.4
101:5
85.7
252.3
250.3
211.2
213.2
171.5
172.5
172.1
80.7
80.6
94.3
80.9

128

DRYWELL NO. 3: 5597
DRYWELL NO. 3

T/C No. Temp (°F
854 202.9
853 213.1
852 162.2
851 159.2
850 162.7
849 87.9
848 87.4
847 101.6
846 87.5
845 225.9}
844 232.3
843 243.3
812 245.7
841 196.3
840 197.7
839 196.3
838 85,6
837 85.5
836 103.2
835 85.6
834 252.8
833 250.2
832 210.6
831 211.0
830 167.8
829 171.4
828 171.5
827 80.9
826 . . 80.9
825 95.5
824 80.9



TABLE  B-19
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 10/1/79 TIME:  4:00 p.m.
OPERATING HOURS:  DRYWELL NO. 5: 6294 DRYWELL NO. 3:- 5981

THERMOCOUPLE READINGS

DRYWELL NO. 5 ~ DRYWELL NO, 3

T/C No. Temp(°F T/C No. Temp (°F)

891 203.3 854 201.1

890 ‘ 214.2 . 853 212.3

© 889 170.5 852 161.1

888 165.9 851 158.2

. 887 174.5 850 162.2

- 886 90.0. 849 87.7

885 90.4 848 87.4

884 - © 103.3 847 101.4

883 : 90.7 ‘ 846 - 87.4

882 233.6 845 224.8

881 B 234.5 ‘ 844 ' 231.2

. 880. 248.7 - 843 242 .3

879 243.7 : 842 244.7

{ . .878 ' 202.3 841 - ‘ . 195.9
S 877 172.0 840 197 .1
- 876 202.0 839 - 196.4
| - 875 - 85.8 ‘ 838 86.3
| 874 ’ 85.8 837 | ' 86.2
: : 873 101.9 836 103.3
- 872 86.2 835 86.3

- 87N : 251.6 - : 834 252.2

870 249.4 833 249 .8.

869 210.9 832 210.4

868 212.8 - 831 : 210.7

867 171.5 830 : 167.6

866 ’ 172.4 829 A 171.4

| 865 ‘ 172.2 828 170.7
| 864 81.3 827 : - 81.7
| 863 : 81.2 : - 826 81.6
862 94.5 825 95.9

861 81.5 - 824 81.4
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TABLE B-20
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

pATE: 10/15/79 o TIME: 4:00 p.m.

OPERATING HOURS: DRYWELL NO. 5: 6630 DRYWELL NO. 3: 6317

THERMOCOUPLE READINGS

DRYWELL NO. 5 DRYWELL NO. 3

T/C No. Temp(°F T/C No. - Temp (°F)
891] 203.1 - 854 200.3
890 213.6 853 . 211.1
889 169.7 852 160.5
888 164.7 851 157.6
887 173.5 850 ' 161.6
886 ‘ 88,7 849 86.5
885 89.2 848 86,5
884 101.9 847 ' 100.2 .
883 89.4 846 86.5
882 231.2 845 223.7
881 233.2 - 844 230.1
880 . 246.9 843 241.0
879 242.6 842 - - 243.9
878 201.6 841 195.5
877 172.3 840 196.5
876 201.3 839 195.7
875 _ 86.2 838 86,2
874 86.3 837 86.3
873 102.1 836 : 103,1
872 86.5 835 86.4
871 250.7 834 . 251.0
870 248.6 833 : 248.6
869 210.8 832 209.7
868 212.6 831 - 210.0
867 171.6 830 167.2
866 172.7 829 171.5
865 172.4 828 170.6
864 : 82.1 827 : 82.5
863 82.0 826 82.3
862 ' 95.2 825 96.4
861 82.3

824 82.2
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TABLE B-21
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE :  11/1/79 TIME:  4:00 p.m.
OPERATING HOURS:.  DRYWELL NO. 5: 7038 DRYWELL NO. 3: 6725

THERMOCOUPLE READINGS

DRYWELL NO. 5 DRYWELL NO. 3

T/C No. ' Temp(°F T/C No. 4 Temp (°F)
89] 200.1 854 195.8
890 210.3 . : 853 208.5
889 166.3 852 156.6
888 161.2 851 153.7
887 169.9 850 - 158.9
886 84.7 849 82.6
885 85.5 , 848 83.1
884 97.7 , 847 96.3
883 85.4 846 82,
882 : 227.3 _ 845 220.1
881 229.6 ' 844 227.1
880 - 243.6 843 238.1
879 239.5 , 842 241.5
878 199.1 841 193.2
877 : 171.7 840 - 194.5
876 198.8 839 193.4
875 85,3 838 . 85.0
874 : 85.4 837 : 85.1
873 100.9 ' 836 101.6
872 85.7 835 _ 85.2
871 : 248.7 . 834 248.5
870 246.6 833 246.4
869 209.9 832 208.6
868 . 211.6 : 831 208.8
867 - 170.9 : < 830 : ' 166.2
866 ' 171.9 , . 829 : 170.7
865 - 171.6 828 . 173.9
864 81.9 : 827 : 82.3
863 - 81.8 - 826 , 82.1
862 - 94,8 ‘ 825 96.0

861 82.1 - 824 82.2
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DATE -

OPERATING HOURS:

T/C No.

891
890
889
888
887
886
885
884
883
882
881

880
879
878
877
876
875
874
873
872
871

870
869
868
867
866
865
864
863
862
861

TABLE B-22

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

11/15/79

DRYWELL NO. 5

Temp(°F

196.
206,
163,
157.
166.
80.
81.
93.
81.
224,
225.
240,
236.
196.
170.
196.
84.
84.
99,
84.

e « 4 e e e & e+ e e

DRYWELL NO. 5: 7374

TIME: 4:00 p.m.

DRYWELL NO. 3: 7061

THERMOCOUPLE READINGS .

132

T/C No.

854
853
852
851
850
849
848
847
846
845

844

843
842
841

840
839
838
837
836
835
834
833
832
831
830
829
828
827
826
825
824

DRYWELL NO. 3

192.
-205.
153.
150.
156.
78.
79.
92.
78.
216.
224.
234,
238,
190.
- 192,
191,
83.
84.
0.
- 84.
245,
244,
207.
207.
165.
169.
178.
82.
82.
95,
82.

Temp (°F)
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DATE:

OPERATING HOURS:

T/C No.

891
890
889
888
887
886
885
884
893
882
881
880
879
878
877
876
875
874
873
872
871
870
- 869
868

867 -

866
865

864

863
862
. 861

- TABLE B-23

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

12/1/79

DRYWELL NO. 5

193.
203.
159.
154.
163.

76.

78.

89.

77.
220.
222.
236.
232.
193.
169.

N  * e e & s e + s+ e e e =
—_ ekl NONOOOR—=——00D00ITNUITNWWSNNNNORANOONNOWOO

Temp(°F

DRYWELL NO. 5: 7758

THERMOCOUPLE READ

TIME:  4:00 p.m.

DRYWELL NO. 3: 7445

INGS

133

T/C No.

854
853
852
851
850
849

848

847
846
845
844
843
842
841
840
839
838
837
836
835
834
833
832
831
830
829
828
827
826
825

824 -

DRYWELL NO. 3

Temp (°F)

189.3
202.2
150.0
147.1
152.4
74.6
75.7
88.3
74.7
212.9
220.4
231.3
234.7
187.8
189,0
-188.0
82.4
82.6
98.5
82.6
242.9
241.0
205.9-
205.8
164.1
168.0
176.2
81.9
82.0
95.2
82.0

e aat



TABLE B-24 |
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE : 12/15/79 ‘ TIME: 4:00 p.m.

OPERATING HOURS: DRYWELL NO. 5: 8094 DRYWELL NO. 3: 7781

THERMOCOUPLE READINGS

DRYWELL NO. 5 DRYWELL NO. 3
T/C No. Temp(°F) . T/C No. Temp (°F)

891 191.1 854 186.8.
890 201.0 853 200.4
889 158.0 852 147.6
888 152.7 851 144.9
887 161.2 850 150.6
886 : 74.3 849 71.9
885 75.4 848 73.0
884 87.3. 847 85.7
883 74.9. 846 72.1
882 - 217.6 845 . 210.3
881 219.8 844 218.3
880 234.0 843 228.7 -
879 229.8 842 232.8
878 190.8 841 185.6
877 168.0 40 186.9
876 190.2 839 185.9
875 80.6 838 80.5
874 . 80.9 837 - 80.8
873 95.5 836 96.5
872 80.9 835 80.7
871 240.8 834 240.7
870 238.8 833 ~ 238.8
869 205.2 832 204.4
868 207.0 831 204.2
867 167.1 830 - 162.9
866 168.3 829 166.5
865 167.6 828 173.7
864 80.9 827 81.2
863 : 80.8 826 81.4
862 92.9 - 825 94.3
861 81.2 824 81.4
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TABLE B-25
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 1/1/80 TIME:  4:00 p.m.
OPERATING HOURS:  DRYWELL NO. 5: 8502 DRYWELL NO. 3: 8189

THERMOCOUPLE READINGS

DRYWELL NO. 5 ~ DRYWELL NO. 3
T/C No. . - Temp(°F T/C NO. Temp (°F)

891 . 188.4 : 854 184.4
890 197.6 - 853 197.3
889 - 155. 1 852 145.0
888 : ©149.8 851 142.3
887 158.0 850- 147.8
886 71.3 - 849 . - 68.8
885 72.4 848 70.1
884 84.2 847 82.6
883 71.8 _ 846 69.0
882 214.2 845 207.5
881 = . 216.7 844 215.1
880 230.4 843 225.,6
879 - ‘ 226.9 842 229.8
. 878 187.9 841 - ) 182.9
877 166.3 840 184.2

876 187.5 839 ©183.4
875 78.6 838 78.6
874 S 78.9 837 ' 78.9
873 93.4 836 94.4
872 78.9 : 835 , 78.7
871 : 237.8. 834 ‘ 237.9
870 235.9 ‘ - 833 236.1
869 © 203.4 832 202.6
868 ' 205.1 831 202.2
867 165.6 830 . 161.3
866 166.7 829 164.8
865 166.1 : 828 : 168.4
864 _ 80.1 827 : 80.3
863 79.9 826 : 80.5
862 - . 91.9 825 93.2 -
861 80.3 824 - 80.5
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TABLE B-26
ISOLATED 'DRYWELL TEST - THERMOCOUPLE DATA

DATE :  1/15/80 ’ TIME: 4:00 p.m.
OPERATING HOURS:  DRYWELL NO. 5: 8838 * DRYWELL NO. 3: 8525

THERMOCOUPLE READINGS

DRYWELL NO. 5 DRYWELL NO 3

T/C No. _ Temp(°F ‘ T/C No. } Tem (°F
891 185.4 854 183.2
890 195.6 , 853 195.4.
889 152.1 852 - : 143.3
888 147.7 ‘ 851 141.0
887 156.1 850 145.8
886 o 69.2 849 - 66.7
885 70.3 848 © 67.9
884 82.0 847 80.5
883 69.6 846 - 66.9
882 212.4 : 845 205.9
881 214.1 844 213.7
880 228.3 843 223.7
879 - 224.9 842 228.0
878 186.0 841 181.2
877 164.9 840 ©182.4
876 185.4 839 ' 181.8
875 77.0 838 76.8
874 _ 77.3 837 77.3
873 ‘ 91.7 _ 836 ' 92.6
872 : 77.3 835 77.1
871 235.7 834. . 235.8
870 233.9 833 Lo 234.1°
869 201.7 832 200.8
868 ' 203.4 831 , 200.8
867 164.9 830 159.9
866 165.3 : 829 163.5
865 164.7 828 175.0
864 79.1 827 79.5
863 - 79.0 826 79.7
862 90.8 825 92.3
861 : 79.3 824 - 79.7
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o

DATE:

OPERATING HOURS:

T/C No.

891
890
889
888
887
886
885
884

883

882

881

880
879
878
877
876
875
874
873
872
871
870
869
868
- 867
866
865
864
863
862
861

TABLE

B-27

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

2/1/80

DRYWELL NO. 5

Temp (°F

. 3 .. . ') s e . . . . . . . . . .
—_ WO OANANOWNWOWORINAN~ONWOOWWPROWNOAINWOIN N

DRYWELL NO. 5: 9246

TIME:

DRYWELL NO. 3:

THERMOCOUPLE READINGS

137

DRYWELL NO.

4:00 p.m.

8933

3

T/C No.

854
853
852
851
850

849

848
847
846
845
844
843
842
841
840
839
838
837
836
835
834
833

832

831
830
829
828
827
826
825
824

Temp (°F)

180, 3
193.0
141.3
138.9
143.7
65.1
66.1
78.6
65.2
203.0
210.8
221.0
225.1
178.9
180.2.
179.5
75.1
75.4
90.8
. 75.2
232.9
231,3
198.8
198.5
158.0
161.7
164.3
78.1
78.5
.91.0-
78.5

- r———



TABLE B-28
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 2/15/80 o TIME:  4:00 p.m.
OPERATING HOURS:  DRYWELL NO. 5: 9582 DRYWELL NO. 3: 9269

'THERMOCOUPLE READINGS

DRYWELL NO. 5 ' DRYWELL NO. 3

"T/C No. ~ Temp(°F T/C No. Temp (°F)
891 182.0 854 179.4
890 192.1 853 ' - 192.1
889 : 148.2 . 852 140.4
888 144.3 851 138.0
887 152.1 850 142.8
886 67.0 849 64.6
885 _ ‘ 67.5 848 ‘ 65.5
884 79.7 . 847 78.0 ,
883 67.3 846 . 64.8 :
882 ' 208.0 . 845 201.7
881 210.2 844 . 209,5
880 224.0 843 - 219.7
879 220.4 842 223.8
878 182.0 841 Co 177.8
877 162.0 840 ©179.1
876 181.5 : 839 178.1
875 73.9 » 838 73.7
874 74.3 837 74,0
873 ' 88.5 836 . 89.4
872 74.3 835 ' 73.8
871 231.5 ' ‘ 834 231.5
870 229.8 833 ‘ 229.8
869 198.5 832 197.4
868 - 200.1 831 - 197.1
867 - 160.9 830 156.9
866 162.5 829 - 160.5
865 161.8 828
864 77.2 827 77.3
863 2 77.0 826 77.7
862 : 88.7 825 90.7
861 77.3 824 77.7
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TABLE B-29
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 3/1/80 TIME: 4:00 p.m.
OPERATING HOURS: DRYWELL NO. 5: 9942 DRYWELL NO. 3: 9629

THERMOCOUPLE READINGS

DRYWELL NO. 5 ~ DRYMWELL NO. 3
‘T/C No. ' Temp(°F T/C No. Temp (°F)
891 : 180.6 854 179.6
890 . . 190.5 - 853 190.1
889 146.9 852 140.1
888 - « 142.9 851 : 137.7
- 887 151.2 850 141.0
- 886 66.5 849. . 64.1
885 _ 66.9 848 . 64.8
884 - 79.1 847 77.3
883 66.8 846 64.2
882 : 206.4 845 201.4
881 208.2 844 207.9
880 222.1 843 - 218.8
879 218.5 842 222.5
878 179.8 841 176.8
. 877 160.8 840 - 178.0
876 ' 179.6 839 177.2
875 73.1 838 , 72.8
874 73.4 837 73.2
873 87.8 836 88.4
872 73.5 835 73.0
871 - 229.4 834 "230.1.
870 227.8 833 » 228.3
869 197.0 . 832 195.8
868 198.5 831 195.7
867 156.3 830 155.7
866 “161.2 829 159.5
865 160.7 828
864 76.6 827 - 76.6
863 76.4 826 77.0
862 : 88.1 ' 825 . . 89.4"

861 76.6 - 824 | 77.0
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DATE:  3/15/80

OPERATING HOURS:

TABLE B-30

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DRYWELL NO. 5:

10,278

TIME: 4:00 p.m,

DRYWELL NO. 3: 9,965

THERMOCOUPLE READINGS

DRYWELL NO. 5

T/C No.

891
890
889
888
887
886
885
884
883
882
881
880
879
878
877
876
875
87
873
872
871
870
869
868
867
866
865
864
863
862
861

Temp(°F

140

T/€ No.

DRYMELL NO. 3

Temp (°F)
854 177.6
853 ‘ 189.6
852 139.1
851 136.3
850 140.2
849 63.9
848 E 64.2
847 : 76.9
"~ 846 64.0
845 199.4 .
844 o 206.7 -
843 217.1
B4z 221.2
841 - 175.7
840 176.8
839 176.0
838 72.1
837 12.6
836 . 87.6 ¢
835 72.4
834 | - 228.5
833 ) 226.9
832 194.5
831 : 194.5
830 154.5 .
829 . 158.4
828
827 75.9
826 76.3
825 88.7
824 76.3




DATE :

OPERATING HOURS:

T/C No.
891

890
889
888
887
886
885
884
883
882

881

-880
. 879
878
877
876

875 .

874
873
872

871

870
869
868
867
866
865
864
863
862
861

TABLE B-31

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

4/1/80

DRYWELL NO. 5: 10,686

TIME: 4:00 p.m.

DRYWELL NO. 3: 10,373

* THERMOCOUPLE READINGS

DRYWELL NO. 5

178.
188.
145.
141,
149.
66.
66.
78.
67.
204.
206.
219.
215.
177.
158.
177.
71.
72.
86.
72.

Temp(°F

WA —=MNNOANWNO~AN~O0WHNOONONO A~ OWOWORAAPDPOAIWOM
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T/C No.

854
853
852
851
850

849 -

848
847
846
845
844
843
842
841
840
839
838
837
836
835
834
833
832
831
830
829

828.

827
826
825
824

DRYWELL NO. 3

~ Temp (°F)

176.3
187.7
137.7
134.8
138.1
63.9
64.3
76.6
64.1
198.0
205.0
215.5
219.1
174.4
175.6
174.5
71.5
71.6
86.8
71.6
226.9
225.1
193.3
193.1
153.5
157.1

75,1
75.5 .
87.7
75.5



DATE :

OPERATING HOURS:

T/C No.

891
890
889
888
887
886
885
884
883
882
881
. 880
879
878
877
876
875
874
873
872
871
870
869
868

867

866
865
864

863

862
861

TABLE B-32

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

4/15/80

DRYWELL NO. 5

Temp(°F

179.5
188.9
147.5
142.8
150.9
68.0
68.5
80.1
68.6
204.6

DRYWELL NO. 5: 11,022

TIME: 4:00 p.m.

DRYWELL NO. 3: 10,709

THERMOCOUPLE READINGS

206.7 -

219.6
216.2
177.6
158. 2
177.6
71.7
71.6
85.8
7.7
226.1
224.3
193.7
195.1
152.4
158.4
158.2
74.7
74.6
85.8
74.6

142

-T/C No.

854
853
852
851
850
849
848
847
846

845

844
843
842
841
840
839
838
837
836
835
834
833
832
831
830
829
828
827
826
825
824

DRYWELL NO. 3

Temp (°F)

176.0
186.6
136.5
133.1
136.8
65.3
65.3
77.6
65.0
197.4
204.3
214.8
218.0
173.6
174.6
174.3
71.1
71.6
86.4
71.6
225.7
224.2
191.9
192.1
152.5
156.6

74.8
75.0
87.3
74.8




TABLE B-33
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE:  5/1/80 PR TIME: 4:00 p.m.
OPERATING HOURS:  DRYWELL NO. 5: 11,406 DRYWELL NO. 3: 11,093

THERMOCOUPLE READINGS

DRYWELL NO. 5 ‘ . DRYWELL NO. 3
T/C No. Temp(°F) . T/C No. Temp (°F)

891 180.2 854 178.3
890 189.9 - 853 ' 188.4
889 149.1 852 140.0
888 -144.1 851 136.8
887 151.6 850 ' 139.8
886 71.1 849 - 68.4
885 71.3 848 68.4
884 - 83.1 847 80.6
883 . 71.6 846 ' 68.3
882 205.7 845 199.1
881 o 207.3 844 205.6
880 ﬂ 220.7 843 - 216.1

- 879 . ‘ 216.9 842 : : 219.2
878 178.6 841 174,7
877 157.8 840 : 175.8
876 . 178.6 839 174.9
875 ‘ 71.8 838 . . 71.2
874 : 72.0 837 71.4
873 85.9 836 - 86.4
872 72.2 835 71.4
871 ' 226.4 834 226.1
870 224.7 833 224.0
869 , 193.2 832 4 191.2
868 . ' 194.8 831 . 191.4
867 152.1 830 152.2 .
866 158.2 829 155.8

865 » 157.8 828
864 ~ 74.2 827 ' ‘ 74.0
863 2 74.0 826 A 74.4
862 ' . 85.4 - 825 86.5
861 74.2 824 . . 74.5
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TABLE B-34
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 5/14/80 TIME: 4:00 p.m.
OPERATING HOURS: DRYWELL NO. 5: 11,718 DRYWELL NO. 3: 11,405

THERMOCOUPLE READINGS

DRYWELL NO. 5 DRYWELL NO, 3

T/C No. " Temp(°F T/C No. Temp (°F
891 ' 179.1 854 : 177.7 .
890 A 188.4 853 - 186.8
889 148.0 852 139.6
888 143.5 ' , 851 136.4
887 150.9 850 139.3
886 72.8 849 70.1
885 73.0 . 848 70.0
884 84.5 847 : 82.1
883 73.2 846 - 70.0
882 204.3 . 845 198.0
881 206.0 844 203.6
880 218.9 843 214.2
879 ‘ 214.8 812 217.2
878 177.3 841 173.5
877 156.2 840 174.5
876 177.2 839 173.7
875 . 72.1 838 71.6
874 72.3 837 71.7
873 86.0 ' : 836 86.5
872 72.6 835 .7
871 A 224.1 834 . 224.0
870 222.3 833 4 221.9
869 191.1 832 189.2
868 192.7 . - 831 . 189.3
867 151.0 830 150.7
866 156.7 ‘ 829 o , 154.3
865 156.2 828
864 73.7 827 73.5
863 . 73.5 826 . 73.8
862 84.9 825 85.8
861 73.7 824 ‘ 73.8
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DATE .

OPERATING HOURS:

T/C No.

891
890
889

888

887

886
885
884
883

882 .
881.

880
879
878

877

876
875
874

873
872
871
870
869
868
867
866
865
864
863
862

861 .

TABLE B-35

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

5/28/80

DRYWELL NO. 5

Temp(°F

179.3
188.5
148.2
144.1
151.5
74.5
74.9
86.1
75.1
204.3
206. 1
218.7
214.7
177.5
156.1
177.4
73.0
73.1

DRYWELL NO. 5:

12,054

TIME: 4:00 p.m.

DRYWELL NO. 3: 11,741

THERMOCOUPLE READINGS

86.6

73.3
223.5
221.9
191.0
192.6
151.4
156.9
156.6

74.2

74.0

85.1

74,1

145

T/C No.

854
853
852
851
850

849 -
848 -

847
846
845
844
843
842
841
840
839
838
837
836
835
834
833
832
831
830

. 829

828
827
826
- 825
824

DRYWELL NO. 3

[}

Temp. (°F)
178.

- L[] . . . . - . . L] . . . . . . . L[] ‘e
— N O NOOWRRNNOANODONENNOOVDO—=0000O0OUDWO

0 00O~
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 TABLE B-36
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 6/11/80 TIME: 4:00 p.m.
OPERATING HOURS: DRYWELL NO. 5: 12,390 DRYWELL NO. 3: 12,077

THERMOCOUPLE READINGS

DRYWELL NO. 5 - DRYWELL NO. 3

T/C No. Temp(°F T/C No. Temp (°F)
891 179.6 854 178.2
890 188.4 853 : 187.5
889 149.2 852 140.4
888 144.8 851 137.4
887 152.2 850 140.5
886 75.8 849 73.6
885 76.3 848 73.3
884 87.4 847 85.3
883 76.6 846 73.4
882 205.0 845 198.4
881 206.4 844 204.0
830 219.1 843 : 214,6
R79 215.0 842 217.1
878 ' 177.9 841 174.1
877 156.1 840 175.0
876 177.7 839 -174.7
875 _ 73.9 838 73.7
874 /3.9 837 74.0
873 87.3 836 88.1
872 74.1 835 74.0
871 223.4 834 223.8
870 221.6 833 221.8
869 190.3 832 188.5
868 191.9 831 188.9
867 151.5 830 ' 150.6
866 156.4 829 154.2
865 156.2 828
864 74.0 827 _ 74.0
863 . 73.8 826 74,1
862 84.9 825 86.1
861 74.0 0

824 74.
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TABLE B-37
-ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 6/25/80 . TIME: 4:00 p.m.

OPERATING HOURS: DRYWELL NO. 5: ]23726 DRYWELL NO. 3: 12,413

THERMOCOUPLE READINGS

CWOINWURTIWON—-N—O—0ONOROBNWNWO

DRYWELL NO. 5 . DRYWELL NO, 3
T/C No. Temp(°F) . T/C No. ‘ Temp (°F)
| 891 182.3 : 854 181.
| ' 890 190.9 853 189,
| 889 - 152.2 . 852 144,
888 147.9 851 ) 141.
887 155.2 850 143.
886 79.0 849 - 76.
885 79.4 848 76.
884 90.5 847 88.
883 80.0 846 : 76.
882 4 - 207.7 845 ' 201.
881 ‘ 209.2 : 844 . 206.
880 221.5 843 217,
879 : - 217.3 842 ‘ 219.
878 179.9 841 , 176.
877 157.0 840 177.
876 ' 179.9 839 : 176.
875 751 838 . 75.
874 75.1 : 837 75.
873 88.5 836 89.
872 ~75.4 835 75.
871 . - : 225.1 ‘ 834 225,
870 223.2 _ 4 833 223.

" 869 , 191.2 A 832 189.
868 192.8 831 . 189.
867 153.6 ' 830 151.
866 157.3 ' 829 154.
865 157.2 828 :
864 . 74.7 : 827 ' 74.6
863 - 74.6 826 74.7
862 ' 85.5 . 825 86.6
861 74.7 824 , 74.5 -
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TABLE B-38
ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

DATE: 7/16/80 TIME: 4:00 p.m.
OPERATING HOURS:  DRYWELL NO. 5: 13,230 DRYWELL NO. 3: 12,917

THERMOCOUPLE READINGS

DRYWELL NO. 5 DRYKWELL NO; 3

T/C No. Temp(°F T/C No. Temp (°F)
891 . ‘ 183.3 ' 854 183.7
890 192.0 853 C 191.3
889 154.5 852 146.5
888 150.2 851 ‘ 143.5
887 157.5 850 145.9
886 - 83.0 849 80.9
885 83.3 848 80,2
884 94.3 847 92.3
883 83.9 . 846 : 80.7
882 209.3 - 845 0 203.1
881 210.6 844 207.6
880 273.2 843 218.5
879 ?18.2 812 0.4
878 181.2 841 ' 177.8
877 157.6 840 178.6
876 181.2 839 178.6
875 : 77.2 ' 838 77.6
874 77.2 837 77.8
873 : 90.5 : 836 . 91.9
872 : 77.5 835 78.0
871 225.6 834 226.6
870 223.7 833 224.4 -
869 191.0 832 189.6
868 192.7 831 : 190.0
867 153.7 830 : 152.3
866 ' 157.5 829 155.4
865 157.5 828
864 75.0 827 75.4
863 . 75.0 826 75.4
862 85.8 825 87.2
861 75.0 824 75.3
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_DATE :

OPERATING HOURS:

891
830
889
888
887
886

885

884
883
882
881
880
- 879
878
877
876
-875
874
873
872
871
870
869
868
867
866
865
864
863
862
861

TABLE B-39

ISOLATED DRYWELL TEST - THERMOCOUPLE DATA

7/30/80

DRYWELL NO. 5

|

Temp(°F

185.
194.
156.
. 152.
159.
85.
85.
97.
86.
210.
212.
224.
219.
182.
157.
183.
78.
78.
91.
79.
226.
224,
191.
193.
154.
158.
158.
76.
76.
87.
76.

TIME: 4:00 p.m.

THERMOCOUPLE READINGS

T/C No.

854
853
852
851
850

848
847
846
845
844
843

- 841
840
839
838
837
836
835
834
833
832
831
830
829
828
827
826

. 825
824

149

DRYWELL NO. 5: 13,566 DRYWELL NO. 3: 13,253

DRYWELL NO. 3

849 -

842

Temp (°F)

185.8
192.3
149.1
146.0
148.0

83.8

83.2

95.0

83.8
204.8
208.8
219.7
221.4
179.2
180.1
179.3

78,8

78.8

93.1
- 79.1
226.4
224 .1
188.8
189.5
152.3
155.3

76.0
76.3.
87.8
76.4



APPENDIX C
TEST DATA ILLUSTRATIONS

This appendix provides supplementary test data illustrations.
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‘TEMPERATURE (°F)

100

300

2801

- 180

260

240— CANISTER (T/C 853)

220

200

CANISTER (T/C 854)

LINER (T/C 850)
160

140
120,

LINER (T/C 851) LINER (T/C 852)

SOIL AT 5' RADIUS (T/C 847)
80
60

SOIL AT 10° RADIUS

Distributions at About 85 Inches Below Ground Level
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40 ‘ . —
SOIL TEMPERATURE TEST (T/C’S 846, 848, 849)
REFERENCE WELL
- 20— -]
ol 1l | I I . | | | | | S I N T N
21 3/1 4/1 /1 6/1 71 81 971 10/1 111 12/1 11 2/1 3/1 a1 5/1 61 7/1 8N
1979 1980 :
DATE 705430-9A -
Figure C-1. Drywell 3 Canister, Liner, and Soil Temperature



TEMPERATURE (OF)

Wr—T—T—T T T T T T T T T T T T T T

280 : . ]

2601 'CANISTER (T/C842)

240

220

CANISTER (T/C 8
200 (T/ 43):

180

-

160 _
LINER (T/C’S 839,
840, 841)
140 -
I _
1201 ‘ SOIL AT 5° RADIUS
(T/C 836)

100

80

60

SOIL AT 10° RADIUS SOIL TEMPERATURE
(T/C’S 835, 837, 838) TEST REFERENCE
- , WELL |
20} 4 A _
ol L1 [ | 1 ! v |t { 1 | { 1 1
211 3/1 4/1 51 6/1 7/1 8/1 91 1071 111 12/1 11 2/1 31 4/t 8/1 6/1 7/1 81
1979 . 1980
DATE 705430-10A

Figure c-2. Drywell:3 Canister, Liner, and Soil Temperature
' Distributions.at About 145 Inches Below Ground Level
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TEMPERATURE (OF)

300

280

260

240

220

200

180

160

140

[ | T | [ | [ [ | T T T T T T I |
— —
| CANISTER (T/C’S 831, 832) —
n T/C 832
LINER (T/C 828)
— mec—si)—
LINER (T/C 830)?\ ‘

120 —
SOIL AT 5 RADIUS ({T/C 825)

100 | . ] - o ~

60— \—_ —

, SOIL AT 10’ RADIUS
a0l /€82 (T/C 824, 826, 827) _
SOIL TEMPERA-

TURE TEST

20 REFERENCE WELL ]

oll__1 | I I T ] ] 1 | 1 | 111 | | I 1
2/1 3/1 4/1 5/1 6/ 7/1 8/1 9/1 10/1 11/1 12/1 1/1 2/1 3/ 4/1 5/1 6/1 7/1 8N
1979 1980
DAT E; 705430-11A
Figure C-3. Drywell 3 Canister, Liner, and Soil Temperature

Distributions at About 205 Inches Below Ground Level
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TEMPERATURE (°F)

240

230

220

210

200

190

160

- 160 }}

140

130

CANISTER T/C 84

CANISTER T/C 844

I S Y TR N TS O Y T N N R O
21 31 411 511 6/1 71 8/1 9/ 101 111 127 11 211 34 4/ 51 6/1 7/1 81
1979 ' 1980
DATE '
705430-12A
Figure C-4. Drywell 3 Canister Temperature Distribution

at 116 Inches Below Ground Level

154



TEMPERATURE (°F)

300 !

280 |—

260

240

220

200

CANISTER T/C 834

CANISTER T/C 833

180 _
160 |- _
140 |- _
120 _

jooll—L L L 1 1 LT
2/1 3/1 4/1 5/1 6/1 I 8/1 9/1 10/1 11/1 12/1 1/1 2/1 3/1 41 5/1 6/1 71/1 8/1

1979 1980
DATE o 705430-13A

Figure C-5. Drywell 3 Canister Temperature Distribution
at 176 Inches Below Ground Level
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Figure C-6. Drywell 5 Canister, Liner, and Soil Temperature
Distributions at About 85 Inches Below Ground Level
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Figure C-7. Drywell 5 Canister, Liner, and Soil Temperature:
Distribution at About 145 Inches Below Ground Level
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Figure C-8. Drywell 5 Canister, Liner, and Soil Temperature
Distributions at About 205 Inches Below Ground Level
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Figure C-9.. Drywell 5 Canister Temperature Distribution
at 116 Inches Below Ground Level
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APPENDIX D
TAP-A INPUT AND QUTPUT

This Appendix contains a copy of typical computer printout of the TAP-A input
data and output data. Model.predicted temperatures are provided in the output
printouts for Drywell 5 on the first déy of each month from February, 1979 to
Augusl, 1980. The nodes are identified and their locations are shown in
Figures 28 and 29. For an explanation of the input data and its format, see
Reference 6.
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TAP-A INPUT DATA

FLELD LENGNT(OCTAL) NEEGED FOR TKIS TAP-A RUN = 0N000000000000101746
FLELD LENGTH SPECIFIED BY YOU = 000000000C000000
ORYWELL NO. 5 SIMULATION - START JANUARY 12, 1979

0.

B b bt b b b b b b d b b b b b b D b b b b b b b b bt b b b b s

[P U VF VRPN S DN SN

1.
3.
$1.
s8.
59.
60.
61,
o7,
73.
74,
75.
76.

«683k+07
30.

©

«210E+05
.2000€+03
.1500€+03
+1000€ 03
.5234€+02
JS260€°02
.5378€+02
+5518€902
+6584€¢02
6875602
.6876€°02
<6876€02
.6876E°02
6876€+02
< 1000€ 03
+1000£°0)
«3600¢€ +02
«&738€02
4193€°02
4496802
+5643€402
«6074E°02
40668802
.3907€+02
O747E02
.6871€+02
49126402
«6104€402
.6795€+02
-4537€+02
.5899€ 02
267420402
+6278E€°02
«06257€+02
«6829€°02
02626402
16829€402

.6330€+02
.0828¢+02
. 7000€+02
1500€°03
S747€402
LAS15F N2
67738402
.4525€+02
.6759€+02
< TRAJE 02
.5628€+02

+5603€+02

.8585¢8+02
.6833¢€+02
+32V8ES0Z
011VE*02
+6798E+00
4513802
47686402
«3600€+02

6811802
+7000€ «02
.3628€02
.5603€+02
«6585¢002
6833602
+5296¢+02
+6119€ 0.
+O6798€ *02
4513802
AT768E°02
+3600€+02
+ 36008 +02
.57%6€902
67058402

.2333¢+08
.4666¢ 08
<7800t -01
+6130€-01
+3960¢€-01
.6720¢-0V

.2836€ 00

.S00E-02 .300€°01

-5640€+02
6673602

+36000+02
« 3600E ¢02
<5040€°02
3938602
A 7I9E 00
59148402
+6749€¢02
49718402
81128002
JO797€+02
«6866€°02
.5096€+02
.0295¢€+02
.6818€ 02
40256402
60856402
+8790€+02
67796202
J0614E°02
.6778€°02
+6604E+02
«6778€°02

66016202
6778€+02

.

«670%€Q
<9594 +0
49956202
.6803€ 02

56266402
«5662€+02
8068402
<6834€°02
L300t U¢
«6302€02
L6829€+02
4513¢¢02
.5084€02
ASKLEQR
- 3600E+02
«3600¢ +02
«3600¢+02

576476402
+7000€ +02
«5626¢ 02
5682802
<6668€02
+6834E402
+3246€02
-6302€ 02
68296402
45136402
«5084€+02
<ASAAE*Q2
«3600¢ 02
«85146+02
.6814€+02
. 3600€ 02
< 1500€°02
+9000€ *02

35500
+500€+02

159176402
~8750€+02

'
36000402
. 3600€ 02
. 38528402
.3897¢402
S50evE 02
6117€+02
+6798E402
«3146€ 02
CA299F (12
<6821€+02
.0866E°02
5262602
04528402
.6870€+02
+5029€ 02
.6288E°02
«6814€02
46126902
.6705€02
40376402
«6697€ 02
45316902

o000

+6760€02
. 7000€+02

ns

Y 5('8S
TSe11E+02
68626402

.5623€+02
.3923¢€+02
87516202
.6834E°02
«3378ev02
+64535€02
16863602
LASV1E02
+3600E+02
+4738£02
+ 3600€ 02
+ 3600¢€ +02
+ 3600602

6515602
« 7000¢ 02
-5623€°02
3923€402
67516902
8834802
<$378¢+02
«0435€+02
6863802
+4511€+02
«3600¢ +02
.A738¢02
- 7000€ 02
.6703€ 02

0.
-1355¢+08

20516408
<A925€+08

164

»300€+04

:6‘19[‘02
L67926402

OO00000
PP iPaiagin
I

+3600€-02
.3600€+02
.3838¢+02
J3911€¢02
.5215¢€+02
«6302€+02
.6826€+02
.5301€+02
6655602
68708402
.6830€+02
56316402
.6582¢+00
.6869€+02
.5206€+02
L0440€°02
.6868€4+02
.509¢€+02
.6810€+02
+S089E+02
L6806k *02
.5003€+02

6806 +02
~7000€ 407

'3808-88
~$907€ 402
168646402

.5620E 02
+6120€+02
+8T90E *02
+5303€+02
9918802
6584€°02
680646202
45108402
-3600¢ <02
+5040€+02
«3¢00€+02
+3600€ +02
. 3600€*0¢
.5756€+02
«6705€+02
«7000¢ *02
+5620€ 202
.81208 402
87N EQ2
+5303€+02
5518602
«6584€°02
«6864E€°02
«4510€02
+3600€ +02
+50408 02
-7000¢€ +02
6811802

+9000€ +02
~3500€ *02

aco

.8800€ 02 .

~63026+02
~6829€+02

-3600€ <02
4547802
4392802
+7000¢€ *02
. 9349€°02
6656€¢02
.6869€+02
.5458€°02
65836002
.6870€+02
.6830€+02
-5632€+02
«0670€ 02
+6866€ 402
.5393¢€+02
L6581£+02
6867€+02
.5396¢ 402
.6866€ ~02
«5379€+02
«0864E°02
56198002

0862802
+7000E +02

0.

v.
L6419€+02
187898402
16326€+02
6829402

oi
+S384€402
.6301€+02
.6828E+02
253016402
+ 36408402
+6673E+02
L6864E°02
4508802
-3600€ *02
JA4324E°02
+3600€*02
. 360"f 102
.3600¢ ¢02
65148202
J6814E402
« 7000¢€ +02
«5384€402
«8301¢+02
+6828€02
«5301€+02
+5640€ 02
20673802
«6864€+02
+4508€ *02
«3600t +02
4324602
+7000¢ +02
ST47€°02

S1814€+08

+ 3110808 .

+5443€408

JO4S3E02TEmF
+0869E02TEMH

< 36008 <02 1Emt
ASAAE02TENP
«4299¢021EmF
« 7000€ +021EmF
<3696E02TEms
6584E021Ems
«6873€02TEms
L5041€021€m¢
GO73E4027€mP
L6821¢021EmP
4611 E202TEMP
<5902€+027EmP
JO76SE02TEMF
6829€021€mP
5611 EeQ02TEMmF
66628021 EmF
0829€021EMF
J5980€02TEmP
6866E*027EMP
59626 02TkmF
6865 021EmF
SSNLE 02T Ems

OBO4EQ2TEMP
«7000€ +02 TEmP

0.

U.
+7000€*021€EmP
LIWOVRIUZ TERE
«6599E(21Emp
O779€0271EmF

5603E°02TEMmP
“6453€°021EmP
.08326¢027EmP
25299 «027emi
SN0 IHr
.6750E <02 TEMP
LORBLE D2 TEMF
SAS63E°02TEMF
« 3600202 TEm#
SA28BE02T LMK
. 3600E021EmF
+3600€+02TEMP
0. TEmP
.6703€021emF
«6869€202TEmP
+7000€¢021EmP
.5603€¢027€EmP
c8453¢027EMP
+6832E021¢EmP
+5299€+02TEMP
59176+027€mP
6750E°Q2TEMP
.6864E°02TEMP
~45636°027EMF
<3600 *021EmP
A28BEQ2TEMP
+ OO0k *021EMP
+8515E027Emp

0.
.8800¢ 02
« 3600€ +02
. 7500€ 02




AR VVABBBAAAVAAVRARVAARUAMVAARMWVRAL S r GG rrrrrrrrrrrrrvuune

VAVMAAVMAAAAARMAVARBAABAAAARBAARUARAVAVMAVAANY VARUBUBBANY A

-Y-1-Y-%
A

R AV RV Y R R AV

.2836£ 00
.8220€-01
.8220€-01
.6000€-01
.6600¢-01
.6600€-01
«6600€-01
. 6600€-01
«6600€-01
.2500€+00
.2500E+00
.2500€+00
+2500€+00
+2000€ +00

.2000¢ +00
«2500€ *00
.2010€+03
.2010€+03
.20102+0)
.2010€+03
.2010€+03
.2010€+03
+2260€03
. 2260€+03
.2260€+03
+2260€+03
.2260€+03
+2260€+03
.22060E+03
.2260€+03
+2260€+03
.2260€+03
+2260E°03
.2260€+03
«2260€+03
.2260E+03
.2260€+03
.2260€+03
.2260€+03
.2260€0)
12260640,

.2260€03
<2270€+03
.2270€+03
.2270€+03
.2270€+03
.227NE+03
.2270€+03
«2270€03
.2270€+03
2227060}
.2270€03
+2270€+03
L2270€+03
22706403
.2270€+03
.2270€+03
.2270€+03
+2270€+03
.2270€+03
.2270€+03
.2270€+03
.22106+03
+2270€03
+2050¢ +03
.2050€+03
«2050€ 03
.20%0€+03
.2050€03
.22R0€°03
.2280€+03
+2280£°03
.2280¢E+03
L2280€+03
.2280€+03
.2280€°03
+2280€°03
2282603
2280603
L2280€+03
.2280€E+03
.2280€+0)
.2280€+03
.2280€+03
.2270€+03
.2270€+03
.2270€°03
.2270€+03

TAP-A INPUT DATA (Cont'd)

0.
0.

0.
.1620€-05
+2360E~0%
.3704€-05

© .5092€-05
.6020€-05

- .2026€-04

.6944€-05
«2026E-04
JN042€-04
1538604
T L1538€-04
1458€-04
.8290€-05
.2315€-03
.5324€-03
2431606
S2A3VE-D4
.2026€-04
3162000
31426401
31482800
3142€+01
31428401
31426401
31426401
+3142€+01
3142801
L1429€+03
.1156€+03
«3142€401
3142801
+3142€+01
31426401
3162601
<3142€ 01
3142601
. 3142€+01
« 3142801
+3162€°01
39428401
JIV02E°0N
31426400
WIV42E°0

3142600
31426400
< 3142€01
L3142€+01
3142601
+3162€01
31626401
BATY{LI0)]
31426409
31426400
31626400
3142600
L3142¢ 000
L 31426401
3162600
31626401
+3162€°0Y
.3142€ 401
J3142¢ 00
31626000
3142801
. 31426401
.3142€+0°
342800
3142601
31426400
2 3142¢40Y
31426401
+I162€+0Y
3142801
31626401
J3102€°00
31428401
31626409
31626000
«3142€°00
3162800
«3V62E°0Y
31426401
L3N02€ 00
3142601
31826000
37428400
31626000
31826000
314280
JINZ2E0Y

¥

[~2-2-1-)

+1000£+03
.5000€+03
.7000€+03
"+ 9000 +03
«1300€ *04
-4000E *02
-2000€+03
-4000€ +02
+2000€+Q3
»6000€+02
+2000€+03
.4000€ *03
+6000€+03

[=X==1-%]

.4000€+01
.4000E+01
{34V
.1200€+02
.2000€+02
.2000€+02
.4000¢ +01
.1200€+02

+1000€ 01
- 1000€+01
.5109€+01
-5109€+01
<5109€+01
«5109€+01
<5109€+01
«5109€+01
+5109€+01
<5109€+01
L5109€+01
.5109¢+01
25109801
.1}00€+02
.2000€+02
«1200€+02

+4000€ *0
13416402
13461802
.4000€+01
. 1200€+02
«2000€ 02
.1300€02
.5100¢*02
.4000€ *02
.6609¢ +01
.6609¢ +01
+6609¢+01
.6609€+01
<6609¢ *01
.6609¢ 401
.6609¢€+01
.6609€+01
«6609€ 01
«6609€+0
«6609€+01
.6609€+01
.6609€4+01
«6609¢+0"

+3200€°02°

. 1300€+0¢
«2000€ +02
.1200£+02
+4000€ *01
«4000€ +01
+4000€ *01
.4000€ *". ¢
12008402
-1200€+02
<1200€ 02
.2000€+02
.2000t *02
.2000€+02
-1300€+02
-1300¢+02
< 1300€ *02
+5100€+02
«5$100€+02
.5100€+02
+4000€+01
+1200€ °02
+2000€+02
.1300e+02

165

.6600¢€-01
.6600¢€ -0
+6600€-01
-6600€-u1

«2500€ 00
.2500¢€ +00
«2500€ *00
+2500¢ +00
. 2000€ <00
+2000€ +00
+2000€ +00
«2000€ +00

. 7300£ +01
.1600€+02
« 730Uk 4.
. 1600€+02
. 7300t *01
. 1600€+02
.3500€+01
.3500€+01
.3500¢€+01
- 1000E *01
. 1000€ +01
. 7300€+01
.5200€+01
< 1600€+02
. 1600€+02
. 1600€+02
.1320€+02
.1600€+02
.9200€+01
. 1600€ +02
.5200€+01
+&300€ *01
.3750¢€ 00
.3750€+00

L3750F 400

3750 +00
~5900€ +01
1070402
- 1000E *01
<1000¢ +01
- 1000€ +01
- 1000€ +01
- 1000€ +C1
- S000E +00
- $900€ +01
-1070€+02
- 7300€ +J1
-5200€ +01
. 1600€ +02
- 1600€ +02
. 1600€ +02
.1320€+02
<1600€ +02
~9200€ +01
~1400€ <02
.5200€ +01
~4675€+01
.30 UE02
- 1800E *0«
. .800€ 02
-1800€ *02
-1800¢ +02
~1800¢ +02
-S00O0E +0'
. 1400€ +02
- 1300€+02
S0L0E*DN
1400 +02
- 1300 *02
. $000E +01
- 1400€ *02
+1300€ +02
~S000E +01
-1400€ «02
- 1300€ +02
-SOOOE +01
< 1400€ *02
- 1300€ +02
- 1000E +01
<1000€ +0 )
- 1000€ +01
- 1000€ +01

(=1 -T2~}

PRy

+1620€-0%
.3009€-0%
«4398€-05
+6020€-0%

0.
.2026€-04
.0944€-05
.2026€-04
L 1042€-04
1512€-04
J1485¢-04
.9230€-05
.8030¢-05

2000000

.3450€°03
.6000€+0*
.8000€* 0}
. 1000¢€ *0¢

0.
+1900€+03
.5000€+03
1900603
.5000€+03
-1000¢ 03
«3000€ 03
+5000€+03
<7000 +03

000000000

NOOE
NODE

NODE

NODE
NODE
noDt

NGO
NOGE

NODE
NODE
NODE
NODE
NODE
NODE
NODE
NODE
NOOE
NCDE
NCGUE
NODE

NOLE

NODE
NODE
NODE
NOUE
NOUE
NODE
NCODE
NCOE
NODE
NODE
NOUE
nOOE
NOUE
NQDE
NOOE
NODE
NCULE
NODE
L1471



VAU AU VA A R WA R VAR LA A S0 VR U8 U8 A U AR VR W0 W LA W8 U8 A W LA A0 LR WA A A e A AR AR AR A WA A W

PIVEVIVEVEVIVEVEVEVIVIVEV VYV IVEV VRV IV IV VIV YV SV IV RV RV VIV RV EE XV IV XY IVEVAVAV RV RV IVRVAV IV YV 3P

TAP-A INPUT DATA (Cont'd)

.2270€+03
.2270€03
«2270€+03
22270€+03
+2270€°03
+2270€+03
.2270€+03
«2270€+03
+2270€03
«22706°03
«2270€°03
.2270€03
.2270£+03
«2270€403
«2290€+03
.2290€+03
«2290€°03
+2290€+03
«2290€°03
«2020€+03
+2020€+03
.2050€+03
.20:0£°03
«2050€+03
<2050€¢03
.2050€ .23
«2050€+03
+2050E+403
-20%0€+03
12050£+03
«2050€+03
+2300€¢03
-2300€+03
-2300€+03

-2300€+03
+2300£+03
+2300€+03
.2030€+03
-2030€+03
+2030€+03
-2030€+03
.2030603
+2030E+03
+2030€+03

.2300€+03
. 2300E+03
.1306e+0)
.2300€+03
+E30UR 03
«2300€+03
+2300€+03
. 23006 +03
+2300€+0.
.2030€+03
+2030€+03
.2030€+03
.23006+03
.2300€°03
.2300€+03
«3300€0)
. 2300€+03
+2300€+03
+2300€ +03
.2300€+03
.2300¢+03
.2030€+03
.2030€+03
.2030€+03
+2030E°03
«2020€03
+2020€+03
+2020€°03
+2020€°03
«2020€+03
.2030€03
.2030€+03
.2030€+03
+2030€ 03
20308403
+2030¢€ *03
+2030€ +03
+2020€+03
.2020€+0)
+2020€ 03
+2020€ 03
.2020€+03
+2030€+03
.2030€03
.2030€+03
+2030€°03
.2030€+03

J3162ee0
3162600
«3142E+0Y
3142600
316026000
+3142€°00
31626000
31426400
«3162€°0
3142600
L3126
SMIA2E000
+3.426¢01
+3162€°00
23162600
«3162€+01
3182600
31626701
314260
31028400
<31426°00
<3426 400
3162600
23162640
31828400
« 3142640
3162600
+ 316260
302600
31426400
«3142€+0Y
S 3162400
<3142€+0%
<3162€°0
«3162€01
31626000
«31626+00
23162600
+3142€+01
«3162€ 001
< 3142601
+31462€+01
-3162€+01
«3162€°00
«3142€401
+3142E40Y
3142600

.3142€+01
+ 31426401
3le2e+0
3142€+01
JIiageryr
31426401
31626400
31426400
3026401
.3142¢+01
W304¢0401
W2 G2E+0Y
231426401
«3142€+01
.3142€+01
31426401
<3142€°01
31426400
JI142€40Y
V3162600
.3142€401
«3142€ 0
31426401
«3142€+01
3142601
«3142€+01
.3142€+0Y
231426401
.3142€+00
31428400
J3142€+CH
<3142€ 00
<3142€+0Y
31428001
< 31428400
- 3942€+0Y
.3142€E°01
3142601
23162801
31428401
«31642€°01
.3142€+00
<3142€+01
.3142€+01
<3142€°0Y
«3142€+0Y
«3142€+01

+$100€+02
+4000€ +01
- 1200€ *02
20008 +02
<1300€+02
.$100€+02
21006402
+4800€ +02
L1595€+03
L2475E403
L1594E02
L1594€902
1594402
1894402
L2675E+03
<1188E+04
15956403
L24736+03
11086404
+4320€+0¢
16426405
+4800E +02
+ 4800 +02
-4800€ +02
- 8800E +02
-8800E +02
-8800€ +02
.8800£ +02
-8800€ +02
.8800€ +02
.8800€ +02
.1595€+0}
L1595€+03
.1595£+03
L1595€+03
L1598¢€+03
1595€+03
1595€+03
11595¢+03
1595E 03
J2475E+03
.4500€+02
. 3600€ +02
L2675€908
. +8100€+02
L2675E+03
.8100€ +02

24756403
J2475€903
RISETRIG]
L2675€+03
+LMIAETUS
26756403
24756403
L26756:03
L267SE03
L2475€+03
247SE+C3
J2475E403
ST 404
L1188€04
1188€04
L0860
LV1BRE06
L1188 404
J1188€ 04
L1188¢ 404
. 1188¢€+04
S1188E+04
J1188€ 04
16838404
.&100€+02
+4320€+04
.4320€+04
43206404
+4320€+04
+4320F +04
+4320€ +04
«4320€ *04
+4320€¢0¢
+4320€+04
432004
.4320€+04
+4320€+04
<1642€05
1642605
«1642€+09
<1642€+05
16426405
L1684 2E 05
S1662E405
< 1642E 05
«16462€+05
<1642€+05
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+1000€+01
.2500€+00
+2500€ *00
+2500€ 00
«2500€ 00
+2500F *00
«2500€+00
«2500€ *00
+2500€+00
+2500€+00
+1850€+02
.9250¢€°0Y
+1600€°02
+1050€+02
1875€+02
1875€¢02
.9250€+01
.9250e 401
9250L+01
< 2300€ *02
+2500€+02
L9250€+01
« 1400€ *02
«1100¢€ +02

»5400€ *01.

«1070€*0Q2
+7300€ *01
« 1600€ *02
A675E¢01
-32906+02
«1800€ *02
.1600§+02
+1100€ +02

+5600€01

<1070€ +02
- 7300€+01
< 1600€ *02
2 1600€ +02
«hO75E-01
+5090€ +02
+1200€ 02
- 1200€ 02
+1200€ *02
+3600€ *02
+3600€ +02
+6000€ *02
+0000€+02

+1400€ *02
+1100€ ¢02
34008 -01
.1070€+02
S I3UWLTUL
«1600€+02
+1600€02
4675601
+5090¢€ +02
£ 1200802

. 1600€+02
+hO75E0Y
+S090€+02
+4800€+02
+6000¢ *02
+9600€ +02
«9600€ *02
«2500€ *02
+1610€+02
+1250E°02
«3200€+02
.1320€+02
.2520€+02
+$200€+01
4675E+01
-5090€ *02
- 4800€ *02
- 6000k Q2
«9600¢ +02
+2500€ 02
-1610€+02
+1250€+02
.3200€+02
+13208+02

<2520 002 -

«5200€ 01
«4675€¢0°
-S090€ 0
«4800€+02

ODOO0O0COO0O0O0O0OCO0OOO0O0DOOO0O
BRI R

[o3=To]
PP

0.

nOOE
NOOE
NOUE
»00¢
nOOE
NGO E
NCOL
oD E
NODE
NODE
NOOE
NOOE
NODE
NOUE

NODE
NGOE

NODE
NODE
NODE
NODE
NODE
NODE
NODE

NOOE
NODE
NODE

NOOE
NODE
NODE
NODE
NODE
NODE
NODE

NODE
NODE
NOOE
NODE
NODE
NODE
NODE

NGDE
NODE
NOOE
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TAP-A INPUT

+20308+03
.2030€+03
.2020€+03
+2020€+03
.2020€+03
.20208°0)

.2020€+03

.2020€+03
.2030€+03
.2030€+03
+2030€+03
.2030€+03

.2030€+°03°

.2030€+03
+2030¢+03
.2030€°03
.2030€+03
+2030€ 03
«2030€+03
.2030€°03
«2260€°03
+2260€°0)
.2260€+03
.22608+03
+2270€°03
+2270€03
2270603
.22708 03
.2020€03
.2020€+0)
.2030€°03
.2020¢+03
+2020¢+03
«2030¢03
«20208°03
+2020€°03
+2020€+0)
+2020€+°03
.2020€+03
.2020€+03
«2030¢ 03
+2030€ *03
.2030€°03
+2030€+03
«2030€+03
.20306+03
«2030€+03

+2030¢03
+2000E *01
+3000¢ *01
+4000€ *01
«3000€ +01

+1100¢+02
+1200¢ <02
+13008 02
+1600€ +02
«1500€ 02
+1600€ <02
+1700€+02
. 1800802
19008 +02
+2000€ *02
«1200€+02
+1300€+02
«1400¢ 02

+2Y00£ 02
230UE 02
.2300¢ +02
+2400€ 02
«25008 02
+ 2600€ ¢02
+2700€ *02
+2800¢ *02
+2900¢ +02
+3000€ <02
+2200€+02
+23001+02
.2400¢ *02
«25008 02
+2600€+02
.2700€ *02
. 2800802
.2900¢*02

+3142€400
31462800
«J102€+00
31428400
3280
230426000

- +3162€°01

«3142€0Y
«3142€+0Y
23162€°0Y
«3142¢000
«3142€+01
31426401
«J142E¢0Y
«3142€01
3142801
< 316.°E°00
36 E+01
W T1LE0Y

T .3142€401

« 31426409
+3142€+0Y
«3162€°01
«J142840Y
31628000
2314260
«3142€°0Y
23162601
« 3142601
2 3142€00
3142800
231426401
+3142€°0Y
3142801
«3142€+01
+3142€+0Y
23142€+0
23142601
«3142¢0Y
31462800
3162800
3142800
3162600
31626401
«3142€°01
. 31426¢01
+3142€+0%

3142600
«3650€¢0Y
+8000€+01

. 1386€+09
213868401
+1386€+01
. 1386£+01
. 1386800
«1386€+01
21380¢€01
. 1386E°0Y
. 13868 ¢0Y
«1386€+0Y
+3650€ 01

<1151¢+01

c o150 ¢0Y

<1151¢+0Y
«1151€°01
1151600
«1151€+00
+1151€+01
S1151€+01
1151801
«3650€ 01

DATA (Cont'd)

16426408
1642605
.0750€+0%
.6750€+0%
.6750E+0%
«67%0€+0%
.6750€+0%
.6750€40%
<6750E 03
.6750€ 0%
6750803
J6750€+0%
.6750L+0%
.6750€+0%
JO750E+0%
6750E+0%
<1642€+0%
<4320€°04
1683E+04
.8100€ +02
.5109€ «01
.5109€+0Y
.$109€°0Y
31098401
. 6509€°0Y
+6609E * Y
«6609€ 01
+6609E «01
-4320€°04
.43208404
43208404
V0426408
SV642E408
16428405
+A284E°06
«4284E°00
4284£+00
JA284€°06
+4284€ .00
62848408
42848400
4284E¢06
42048206
4284E°08
<4204E4006
-4284F 108
4204006

4284€406
+8000€+01
+8000€+01
«8000€ *0O1
+8000¢ «01
+8000E *0"
. 8000t *0Y
. 8000E *0Y
+8000E *01
+8000€ *0Y
8110600
.8110€+00
.8110¢+00
.8110€°00
+8110€°00
.8110¢ <00
+8110€¢00
«8110E+00
8110 +00
+8110€ 00
+8000€ *01
«8000¢ *01
«8000¢ 01
«8000€ *01
«8000¢ *01
«8000¢ *01
-8000¢ «01
+8000¢ *01
«8000¢€ +01
.2930€+00
89308 +00
+8930€°00
«8930€+00
+8930¢+00
8930t 00
8930800
«8930€+00
+8930£+00
.8930€+00
+8000€+01
+8000€+01
«8000€ *0Y
+8000€ *0Y
+8000€ *01
+8000€ +01
+8000€ *01
+8000¢ +01
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+6000€ *02
.9600¢ +02
«2500¢*02
.2300E+02
+1610€+02
«2330€402
+3200€+02
+3200€+02
.3200€+02
+3200¢ *02
4875800
+5090€+02
+4800¢€+02
+ 6002k 02
. 9600€ *02
«1152€+0%
.1152€+05
«1152€+0%
<1192640%
211528408
.1080¢ 02
+2800¢€ «01
.6800€°01
. YOBUE ¢ 02
. Y080¢°02
+2800€ +0
+0800€ +01
+V080€ *02
«1080€°02
. 18808 +02
+2680€02
+1080€°02
.1880€+02
2680602
«2%00€°02
+2500€+02
«1610€+02
«2330€+02
.3200€+02
«3200€02
+3200¢ 02
+3200€+02
46756401
+5090¢°02
+4800€ *02
+6000€ 102
+9600¢+02

«1152£03
+4000E +01
+4000€ *0"
+4000€ *0Y
+4000¢ ¢01
+4000¢ *0Y
. 4000t <01
+4000€ +01
+4000E *01
«4000€ *01
«7300€ *01
+1600¢€ 02
+1600€*02
« 1600k 02
+1600€ *02
+1600€ *02

+1200€*02
+1200€ 02
+1200€+02
«1200€ +02
+1200€°02
.1200€°02
«1200€+02
+1200€°02
+1200€ 02
«7300€+01
+1600€ 02

NRIRIRIR)

BRI .

00000000000 DI000O000OCOOO0O00OCDOOODO0O0000OC DOQOO

(2=~

0.
2 3142€+0"
2314280
« 31428400
L 31426400
+3142€°01
«3142€°01
«31602€401
« 31428400
«3142E01
1257€°02
12576402
J1257€+02
12576202
J1257€+02
12576402
2576002
12576402
12570402
J1257€402
+ 31426900
«3142€+0Y
« 3142601
«3142€+00
3142801
«3V42€00
« 3142800
3162801
«3162€+0Y
25136402
23513602
29136002
29136402
23136402
+23136402
J29136°02
25138402
.29138+02
L25138402
«3162¢€40Y
3162801
3142800
31428400
3142€°00
3142800
31628400
.3142€40

IR R R ) PRy .

ODO00O0O0000O00O00CO000CO000O0COOO00O0O00DO0OD0OOOOOO0000D

%00t
L1dd3

NODE
NODE
NODE
noot

VCONN
VO ONN
VEONN
V(ONN
VIONN
VCONN
V(ONN
VCONN
VCONN
ACONN
- CONN
n{ONN
HCONN
HCONN
HCONN
HCONN
KO ONN
HCONN
HCONN
VCONN
VLOKN
VCONN
VOONN
VCONN
VCONN
VCONN
VIONN
VCONN
M ONN
HCONN
LIgC L]

© MCONN

HCONN
HCONN
HCONN
HCONN
HCONN
HCONN
V(ONN
VEONN
VEONN
V{ONN
v(OnN
v(ONN
VCONN
vCONN
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TAP-A INPUT DATA (Cont'd)

« 3000¢ *02
. 3200t °02
.3300€+02
. 3400€+02
. 3500€+02
. 3600€+C.
+3700€ 02
+2430€+03
+ 3800€ 02
. 3900€ 02
4000802
.4100€+02
24406403
.4200€+02
.4300€+02
. 26508903
.44600€+02
.4500€+02
.2460€+02
~4600€+02
+4700€+02
.4800¢°02
SRR U2
+5070€02
.800CE*02
.8300€+02
.8600€+02
.8900€+02
.9200€+02
.9800€ +02
.$900€ +02
-1100€+03
«1250€+03
+6000€ +02
6100t *02
.6200€*02
24708403
6300t *02
«6400€ +02
.6500€ 02
< 6600€ +02
24806403
.6700€ ¢02
«6800€ +02
«2490€°03
+6900¢ *02
.7000€ +02

+2500€+03
«7100€402
. 7200€°02
»7300C:0¢
.1520€03
.1370€+03
«1580€°03
< 1580603
< 1580€+03
-9300€ *02
< 7900€ 02
. 8000F +02
+9400€ +02
.8200€ *Q2
RANF eN2
+9520€ 202
+8500¢ *02
<86L0E+0¢
. 9600¢ +02
+8800€ 02
. 8900€ +02
.9700€ *02
91008402
+9200€ +02
+9800¢ *02
9900 +02
.1000€+03
.1010€+03
. 1020€0)
< 1220€+03
.1130€+03
1110803
.1080€+03
1090€+03
+V100E*03
<1140€+03
«1150C+03
.V400€+03
-1630€+0)
. 1820€+0>
+2020€ 03
.2160€+0)
.1237€+03
. 1240€°03
.1230€+03
. 1260€°03
1250800

.8000€+01
<1386€+01
1518001
+10v6€°0Y
.3225€+00
«3600€+01
. 3650€+01
+2600€+01
54008 +01
.8009¢ +0Y
. 8000€ + 01
+8000€ + 01
-6600€+01
«1600€+01
+8000€+01
+40600€ 01
+3600€+0Y
+8000€ +01
+2600¢ +01
.5600€+01
+2150€401
.4803€+00
+BYIUE DU
.8110€+00
. 5000€ + 00
.5000€+(0
. 5000¢ +00
- 5000€ +00
- 5000€ +00

<4635€+01
< 3650€+01
.2600€ +01
< S4UUE 0
«8000€ +01
+B00VE +0Y
.8000¢€ +01
+6600€ 01
. 1400€+01
.8000E *01
. 4600€ +01

< 3600E %01

+8000€+01

+2600€+01
+54000401
+2340€°0
10a5Ei 08
.9000E+01
.9000€+01
92000F *01
+9000€+01
«9000€+01
.2500€+01
+2500€+01
. T00NF +01
+2500€+01
.2500€+01
mang +09
+2500€+01
+2300€+01
- 7000€+01
+2500€+01
+2500€+01
+7000€+01
+2500E+01
- 2500€+01
+7000€+CY
< 5000€ +00
- 5000€ +00

4825¢€+01
<700CE+0Y
.9375€+401
9375€+0
+4625€+01
<4625E+01
4625601
+1250€+02
1250€+02
4625€+CT
+ 7000€+01
4062560
+7000€ *01
+5500€ 01

. 8000€ +01
.8110€+00
8930800
+6803¢+00
.2885¢+0)
< 3650E +01
. 2600€ *01
+5600€ +03
-8000€ +01
. 8000€ +01
.8000€.+01
. 8000€ +01
+1400E+01
-8000€ +0'
+4600€ +01
- 3400€ +01
.8000€ +01
- 2600E *01
.5400€ +01
.2150€ 401
< 20%u -00
10946 409
SV158E08
«1386¢ 01
.8500¢ +01
.6500€ +01
+6500€+0?
-6500€ +01
-8500€ +01
- 2500€ +00
. 3000¢ <01
- 7000€ +01
. 2750€ +01
.$350€ +01
. 3650€ +01
. 2600E +01
+5400€ +01
- 8000¢ <01
- 8000€ +01
- 8000€ +0?
+5000€ +01

+ 1400601 .

+8L00E *01
-8000€ *01
+340CE+0)
.8000€+01
»8000E+01

.5400€+01
223400101
<1645€+02
- #0008 -0
. 6000€+ 1
. 6000€ 01
- ANONE 209
«6000€ *01
. 6000t *01
. S000€ +00
- 7000€ +01
LAS00E 0
«5000€ *+00
«TOU0E *01
8800600
- 5000€ *00
. 7000€ +01
.6500€+01
+ 3000€ +00

«7000€+01 "

.6500€+01
- 5000€ +00
« T000€ ~ 01
+6700€+01
. 1250€+00
+1250€+00
< 1. 50E+00
«1¢>0€¢00
< 1250€+00
«300CE *01
«3000€ *01
. 9250€+01
+4625€+01
« TOO0E +01
.5250€+01
6625€+0"
<462°E+01
<7000k +0Y
<7070 +0Y
«7J00E+01
+1250€+02
<1250€+02
- 7000€+01
-5500€ +0Y'
« TO00E *01
<5500t *01
«2750E+0Y

168

.2000€ 02
-3500€+01
+3500€+01
-3500€+01
.4400€+02
.3142€+01
+$109€ 0
+5109€ +01
.5109¢ +01
«5109€-01
.5109¢ «01
.5109¢+01
. 5109¢ <0
.5109€+01
.5109€+01
.S109€4+01
.S 109€ 01
.S109€+01
<$109¢ +01
.5109¢ <0V
. 5109e+01
+3750€°00
+3750€+00
.3750€ 400
3142601
31628400
31826400
3102640
318280
.3142€+01
S31e26- 00
+ 31426401

+3142€¢01

.3142€+01
.3162¢ 201
« 3142601
3142€°01
3162600
3162601
31626401
31626400
2 3142€+0Y
+3142€¢0
2316 FeQ
31828400
23142640V
231426401

31426401
JI1a2es0d
31626400
Srsgerun
.3142€+0V
31428401
L3k2ge0
«3162€+01
314264
«3162€+01
.3142€4+CY
342601
«3142€+0Y
23162€°00
R ALRILI)
316267
«3142E0Y
J3162E+00
3142801

231426401 -

31626401
+3142€+0Y
3162601
«3162€+01
«3142€+0Y
3162600
S3162€400
31426401
314280V
«3142€40Y
«3142€+01
«3142€°09
. 3162€+01
. 3142€+0%
314260
31828400
3142640
3162600
J3162€e0
31426401
31626400
«3142€+0Y
3142600
3162800
2316260
V1426000
2162600

31626000
1257602
L2513€02
.3770€+02
. 1000€ *01
.5109€ «01
3142600
31028000
+3142€+01
23162€400
231626400
.3142€ 400
L3120+0Y
L3102EeM
+3142€40
31628000
L3142€ 01
231626200
31628901
31626000
L3142€+09
L3770€ 02
L2913€402
S1QSTE402
.4000E *91
.1200€+02
. 2000¢€ +02
130102
+$100€ +02
. 19006 +02
L AADE ¢ QY
L1596E+02
.4000¢€ +02
+6609¢ +01
.6609€ +01

" 6609€ ¢ (1

+6609€+01
«6609¢ <01
«6609€ <01
«6609¢€ <01
+0609€+01
«6609¢ 01
<6609 *01
«6609E 01
.6609¢ 01
.6609€+01
L66N9E oY

.6609€+01
8809t *0
.6609¢ <01
+HOUYE YUY
«3200€+C2
«1300€+02
+3000602
+1200€ *02
«4000€+01
+4000€+01
«4000€+01
« 40006401
+1200€+02
»1200€+02
«1200C02

+.20)0E+02

. 2000€+02
.2000€ 02
. 1300€+02
+<1300€ 02
«1300€ *02
.S100€+02
«3100€+02
+3100€+02
.&000€ +01
«1200€ 02
« 20008 +02
«130VE <02
+5100€ 02
.4 800€ *02
L1595E+03
<2675€+03
1996402
L 1594€+02
1596€+02
2475603
. 11866 +04
.1595€ 03
L2475€°03
«1188€ 00
4320604
.129¢€*09
.4800€+02
. 4800€ *+02
.4800€+02
.4800€ *02
.4 B00E +02

CO0000OOONYOO0OO0OCO000O

. VCONN
. HCONN
. Mt ONN
. n(ONN
. V(NN
. vCChn
. vV ONN
. v(ONN
. V(ONN
. "CONN
0.
0. M OMm
0. WLONN
0. HCONN
0. VCONN
0. V(ONN
0. VCONN
0. v OMN
0. VCONN
0. VCONN
0. V(ONN
0. V(ONN
0. VCONN
0. VCONN
0. VEONN
0. V(NN
0.
0.
0. V{ONN
0. VIONN
0. V(ONN
0.
0.
0. VCONN
0.
0.
- 0. VNN
0.
U
0. VI ONN
u. Ve link
0. VCONN
0. VCONN
0. VIUNN
0. VCONN
0.
0. VLONN
0. * CONN
0. v(ONN
0. VCONN
0. V(ONN
0. Ve Chh
0. VCONM
0. Vi ONN
0. VCONN
0. VCONN
0. VCONN
0. VCONN
0. VCONN
0. VCONN
0. VCONN
+5000€ ¢01
+S000E *01VCONN
<5000€ *01 v ONN
+5000€ *01VCONN
. S000€ <01 VCONN
+S000E *01VCONN
+5000€ *01V(ONN
0.
0. vCONN
0. CONN
0. JCONN
0. V{ONN
0. VCONN
0. VCONN
0. VCONN
0. VCURN
0. VCONN
C. VCONN
0. VCONN
0. VCONN
0. VCONN
0. VIiONN
0. VCONN
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.1260€03
.1270€+03
+1260€+03
.1290€°03
-1300€+03
*Y0E¢03
.1320€+03
«1330€°03
+1340€+03
-1350€+C3
..760¢ 03
+1370€+03
«1380€+03
.1390€+03
.1560€+03
L1410€+02
. 1420€+03
.1430€+03
<1460€+02
<1450€¢ 3
. 14606403
<1470€°03
+1480€+03
.1490€-03
.1500€+03
.1510€+03
.1520€+03
15N0E+02
.1540€+03
.1550€+03
.1560€+03
<1590E+03
. 1600€+03
.1600€+03
+1610€°03
< 1620603
.2000€+03
«2010€°903
+1640€+03
+1650€ 03
«1660€°03
J1670E+03
<1680E°03
+1690€°03
.1700€°C3
«1710€403
+1720€+03

1730603
+1740€+03
1750€+03
+1760€+03
+1770€03
«17808+03
+1790€+0)3
+1800€+03
.1810€+03
+2000€ +03
+1830€+03
+1840£+03

«1850E¢03

+1860€°03
«1870€¢03
«1880F 03
«1890€ +03

«1940€+03
41930803
+ 1940803
.1930¢+03
+1960€¢03
21970803
+1980€¢03
+1990€ *03
+2000€+0)3
+2610€¢03
24208403
«2030¢+03
«2040€7
+2510€ 03
.2050( *03
.208( €3
2920203
.2070€+03

«2120€°03
«2130€+03
«2600€°03

TAP-A INPUT DATA (Cont'd)

L2750€+01
.5350€+0Y
+3650€°01
+8000€+01

.8000€ *01
+2340€°+0Y
1645€+02
+9000€ + 01
+7000€+01
+5500¢ 01
«2750€+01
»5350€+0"
+3650€+01
.8000€+01
.800NE 01
.8000€+01
. 8000t *01
. 80C0E+01
. 8000€ +01
- 8000€ *01
-8000€E *01
+8000€ *01
+2340€+01
«2545€+02
- 6000€ *01
- 000€ 01
+6000€ *01
- 1800€ *Q2
< 1800€ *02
- 3000€ *02
- 3000€ +02
- 7000€ *01
.$500€ *0Y
+2750€C)
«5350¢ 0"
+3650€+C1
+8000€ +01
+8000€ *01
-80006+01
.8000€ *01

+8000€°01"
.800CE 01
+8000C+01
+8000€+01
+8000¢ *01
£ 23408+01
25456402

+3500€ +01
.2730€+0
+5350€+01
+3650€+01
.8000¢ +01
+8000€+01
8000¢ +01
8000¢E +01
8000¢ 0
8000t *01
8000¢ +0?
.8000€+01
.8000€+01
+8000€+01
8000¢ +01
2340801
25450402
+2400¢€ *02
«3000€+02
. 4800t <02
+4800€ 02
1250802
8050¢ +O1
6230801
. 0004 +0
«1600¢€ *02
«6400¢ *01
4L 0
160402
«2¢J0€ +01
1340402
+2360€ 0
129438902
+2400¢ *02
«3000¢ *02
+4800€ <02

.5350€+01
-+ 3650801
. 8000€+01
+8000E+01

-8000E «01
.8000€ *01Y
.8000€+01
.8000E+01
<2340E0
.1645¢+02
.9000€+01
.6000€+0Y
.5500€+01
.2750€+01
«9350€+01
.3650¢€ -0
+%000F +01
.8000¢*01
.8000€+01
.8000€+01
.8000L +C1
. 8000E +01
.8000€+01
+8000€ +01
+8000€ +01
.2340€+01
«2545€402

«4800€ +02
.5500€+01
.2750€ 01
.5350€+01
+3650€°0
3000€ +01
+8000€ +01
+8000€ *01
.8000€+01
.8000€+01

-8000€ +0?
~8000¢€ +0"
<8,U0€ *01
- 8000€ +01
2340601
L2548E402
- 6000€ +01
~1800€ *02
-3000¢ *02
4800802
+$500€ +0?
.2750€+0"
.$350€+01
+3650€ +0"
8000k + 01
.80C0E+01
-8000€ +91
.8000¢ *01
-8000€ +01
<8000t <0
8000t <0
-8000¢ *01
-8000¢€ +01
.8000¢ 01
-8000E +0"
+2340E 0%
L2545€002
< 26006402
- 3000€ +02
<4800€+02
.S760€ 04
$760¢°04
<8030¢ 01
«06250E 01
~5400¢ 01
. V600€ +02
.6600€ 01
29400¢ +0?
-1600€ +02
+2600€+01
13408402
<2300€+01
25456402
+2600€ +02
< 3000€ +02
-4800€ +02
«3760€+04

169

.3142€+0Y
3142801
-3162¢+00
+3142€401%
316260
L3162€+00
«3142€+0Y
3142¢00
«IN2E400
31628000
3142601
«3V44E000
3142¢000
231426401
310260
23162600
. 31426401
3142601
31426401
. 3162€+01
31628000
3142€400
.3042e+0
L 3Th2E4UN
231462600
« 31428401
31426401
31426401
3142800
. 3142€+010
. 3142€°+01
J3142€+01
31426400
3142601
«3142€+01
31428401
31428400
231420400
«3142€+0Y
L3142€+00
3162600
31426401
231426000
314626400
231628400
31626000
362600

«3142€+01
.31428+01
JS162000
31426401
<3142¢8+0)
3142601
31428400
314280
31426400
3142600
3142000
«3143E0Y
31428401
3142€+01
1828000
31426401
.3142¢€+00
<3142€+0Y
31428401
31626700
+ 31428400
3142600
3142600
.5142€+01
AR}
2314280
« 3142040V
3142801
+ 31426400
« 31426401
31428000
+ 31428401
3142801
31428401
31426401
3182800
3102600
31428400
+ 3142801
+3142¢+01
31428401
12800
. 3142¢01
3142800
31428401
362600
J3V426°00

.8800€ 02

. 8800€+02
-8800€+02
.8800€+02
+8800£°02
.880€+02
.8800E*02
.8800E+02
.8800€+0¢
.8800€+02
.8800€+02
.8800¢+02
.8800€+0?
<1595¢+0 .
JITOSEeCS
J1595¢403
21595€+03
1595603
.1595¢+03
L1595€+03
<1595€+03
L19YSESUS
L1595€+03
J1595€+0)3
.1595€+03
.1595€+03
< 1595€+03
1595603
L1595€-13
22675603
.4500€ *02
. 3600€+02
24756403
.8100¢+02
26756403
.8100E+02
24756403
.2675€+03
L24675€403
24756403
LR675€+03
.2475€403
.2475£+03
L2675F 0
L24756403

2475803
.2475€403
L2475E€°03
L2475€+0)
24756403
L2075€°0)
J2475€+03
«2075E°03
L2478€+03
22475603
1188604
.1168¢+04
RELT LY
J1188E°04
L 1188¢+04
1188804
<1188£°04
1188804
211888404
<V188E+04
V188E°04
<1188€+04
«1188€°04
1188€+04
<V188E°08
«1108¢°04
11088 <04
«1188E°04
11888404
. 1108€+04
+1083¢E°04

-.8100€ *02
+4320€+064 .

.43208 04
.43208+04
43208 *04
«4320€ 04
+4320€°04
.4320€°04
+4320€°0¢
43206404
L4320€°04
4320606
«4320€°04
+4320€-04
.4320€+04
.4320€+04

v(Onm
VIUNN
Vi ONN
V(0NN
viONN
V(ONN
V(ONN
VONK
V(ONN
VCOMN
ViONN
v(OnN
V(oMM
vV ONN
VIONN
VOONN
V{ ONN
V(Onn
vONN
V{ONN
V(ONN
VIONN
VEONN
VU UMM
V(ONN
VCONN
VOONN
V(ONN

V{ONN
V(ONN
VOONN
VOONN
V(ONN

T VCONN

V(ONN

VCONN
VCONN
VCONN
VCONN
VIONN

VIUNN
V{ONN
VI ONN
V(ONN

VIONN
VIONN
v(ONN

v(ONN
VCONN
VIONN
VCONN
V(ONN
VIONN
VIONN
viOmNN
VCONN
VEONN
VCONN

V(ONN
v(OnN

ViONN
v(OnN
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<2150€-03
«2Y60€°03
«25%0€+03
+2170€°03
.2180€+03
«2560€+0)3
«2190€¢03
+2200€+03
-2580€+03
.2210€+03
«2220€+03
+2230€+03
22608403
.2250€+03
<2390€+03
+2260€+03
.2270€+03
.2280€+03
+2¢90E+03
21006 NN
2310603
-33308+0)
+2330E*03
<2340€+03
.2350€+03
.2360€03
.2370€+03
.2380€+03
«2600E+03
.2610€+03
26208103
«2630€°03
+2640€°03
+2650€+03
+2660E°03
«2670€°03
.2680€+03
+2690€03
«2700€ 03
.2 590€+03
+2700€°03
«S7I0E¢03
-2720€+03
.2510€+03
«2520€03
«2540€°03
22550803

2560603
. 25808403
.

.

§3888-88
~2320€+03
.2390€+03
:2600£103
~2610€+03
.2620€+03
.2630€+03
L2640€+03
.26302+03
2660€+03
cin 70t eNT
- 2680 +03
2690€+03
.2700€+03
<2710€+03
. 27206403
- 3100E+02
~3200€ +02
-3300€+02
~3600€ *02
-3700€+02
24301403
- 3800 +02
< 3900¢ +02
~4000€ +02
L6100€+02
L2440E+0)
<4200€ 402
<4300 +02
24506 +03
4400€+02
.4500€+02
. 2460¢ +03
-4800¢ *02

+3400C 02
.3500¢€+02
.3600€ 02
.$900¢ +02

TAP-A INPUT DATA (Cont'd)

+1250€+02
+8050€+01
«8250€°01
.5400€+01
+1600€+02
+6600€+01
.9400€+01
. 1600€+02
.2600€+01
+1340€+02
«2340€+01
+2565€+02
«2600€402
. 3000€+02
.4800€+02
. 1250€+02 -
. 1250€+02
+8050€+01
J1165€402
L1600§ 03
«1600€+02
«1600€-02
. 16008 +02
-2340€+01
L2565€°02
26008402
+ J000€ +02
+4800€+02
.1250€+02
+1250€+02
.8050e+01
.1165€+02
+1600E *02
+1600€+02
+1600€+02
«1600€+02
-2340€40
«2545€+02
.2600€+02
«2%4%€°02

«2400€+02 -

.2046€+02

.

.2046€+02
.20&3!'02
4))17E€°Q,
.¢}171~85
41176402
.8631€+02
.86312+02
.8631€402
.8631¢£+02
.86316+02
8631802
86318702
86316402
86316402
88318402
L8631E+02
.8631¢+02
«8631€+02
.8631E+02
.3650€+01
.8000€ *01
+8000€ «n*
. 1094€+0

L1094 E 01
L1094 +01
«Y094E 01
1094 € +01
L1094E 01
LV094E 01
L1094E+01
< 1094€ 01
<1094€ 01
L1094 +01
+1094€ 01
<1094 €01
+1094€+0
.8000¢ *01
8000¢ *0Y
8000¢€ +01
1900¢ +00
3000¢ +01
3000¢ 01
< 1750€ +0Y
+1250€ +01
<1750€+01
L1750€+0
4633€+00

I

.8050€+01
.0255€+01
«S400E -0
. 1600€+02
.6600€+0°
+9400€ 01
. 1600€+02
+2600€ *01
<1140€+02
«2340€+01
.2545€+02
«2400€ *02
+3000¢ *02
.4800¢ *02
.5760L .04
«12508 02
.8050€01
. 11858402
+1600€+02
. 1400€N2
. 1600€+02
216000102
~2160E01
.2545€+02
.2600€+02
. 3000¢+02
. 4800€+°02
+5760€°04
.1250€+02
.8050€+01
SV163802
+ 1600€+02
+ 1600€+02
+1600€+02
. Y600€ *02
+2340€+01
«2545€+02
. 2400€ 02
. 3000€ 02
. 26008402

+5760€+04
JILOBEQ2
. 1498E¢02
. 1498€+02
.2960r+02

+§960€+02
$oe8E-08
0082602
L8082t %02
.6082€°+02
+1592€+03
.1592¢-03
.1592€+03
«1592€+03
15928403
+ 15926403
1892703
.1592€+03
«1592€403
+1592€+03
1592408
. 1592€+0)
L1592€¢03
+1592€+03
+1750€+01
1750€+01
«1750€+01
. 1849E 00
L1849€+00
<V1849€+00
<1849€+00
. 1849€+00
+1849E+00
. 1849€+00
<1849E 00
o 349€+00
«1849€+00
.1849E+00
1849€+°00
+1849€+00
.1849€+00
J1875€+00
«1875€+00
+1875€+00
«4361E+00
«3350€ 01
«5000¢ <00
- SO00€ *00
«$000¢€ *00
- 5000¢€ *00
- 5000€ *00
«3671€+00

170

. 31426401
3102800
231428401
+ 314260V
JIVG2E0
.3162€+01
3142601
<3102E°00
3182€+00
31626000
3162¢°00
«3142€°01

31426401

.3142€ 01
31426001
S31426+01
+31402€+01
3142801
31426401
SANL2( 40
31426400
L3142040%
L3142¢001
31828400
«3142€+01
. 31428401
3142801
314280
3142601
31462801
31820000
31426401
3162600
314260V
31426401
« 3142601
«3142€+0Y
+3142€+00
314260
3142801
L3402 01
316026401
31426401
.2639¢+03
2639¢+03
+2639€+03
4901E€+03

«4901€°03
+4901€+03
L9425F ¢NY
BAT+I342]
.9425€+03
<1885€+04
1883808
.1885€+0¢4
+1885€+04
1885E+04
L1885€+04
. TRBSE UL
.1885¢+04
2 1885€+04
18836204
J10805¢+08
1885€+04
.1885€+04
L1885€+04
+3142€+01
+3142€+01
.316428+01
.3770€+02
L3770€+02
37708402
«3770€+02
.3770€+02
.3770€402
+3770£+02
L3770€+02
37708402
. 3770602
.3770€+02
+3770€+02
3770802
3770602
3142601
«3142€+01
«31426°0Y
4398602
31426401
LL1626+01
+ 3162600
<31426+0Y
S3142€400
3142800
.5027€+02

L1042€+08
1642€+0%
L16426408
. 1642805
. 1642€+05
216428409
1642805
1642¢4+05
+1642€+0%
216626909
<16428+0%
16426405
<1642€40%
16428409
<16428¢CS
L6750¢+0%
.6750€+0%
.6750€+05
-6750£+05
62508109
.6750¢+0%
61300009
-6750€+05
«6750€°0%
.6750€°05
«8750€40%
67506405
«A750€+0%
42848708
4284E°06
LLBAE DS
«6284E+06
.4284€¢06
L4284E°0¢
4284E°06
L4284E°08
42840408
A28LE00
L6284E406
.4284E+006

.+ 4284€°00

«6284E°00
«4284E°00
«1080€°0
.2800€+01
.1080€+02
1080802

1880F +n2
+2680€+02
ANANE ¢N2
. 1880E +02
. 2680€+02
+2500€ +02
<E3UUL *UL

+1810€+02

«2330€+02
+3200€+02
«32.0€+0¢
- 3¢0VE+0¢
+32CUE+02
4075€+01
.5090¢+02
L4800€+02
+6000€ +02
+9600E <02
«1152€+0%
.4000€+01
.1200€+02
+2000€ * 07
+7300€+01
+5200€+01
.1080¢+02
. 1600€+02
+3600€+02
+1600€ 02
«1320€+02
+2800€ + 01
. 16008 *02
.9200€+01
. 68006401
< 1600¢€ *02
+$200€ <01
. 1080¢ ¢ 02
- 2000€ *02
.1200€ 02
.46000€ *01
-7500€ *01
J1341€402
13416402
+4000€E*01
.1200€°02
.2000€ *02
.1300¢+02
.6000¢ *01

ODO0OD OO0O0O0O0 HIXOCOO0O0O

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

n.

0.

0

0.

0.

0.

U.

V.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0. CONN

0. CONN

0. COMN

0. CONN

0. CONN

0. CONN

0. CONN

0. CONN

0. CONN

g.

0.

0. CONN

0.

0.

0. CONN

0.

0.

0. CONM

0. Cunn

0. CONN

0.

0.

0. COMN
. 1000€ *0YCONN
< 1000E 01 CONN
- 100UE *01(ONM
«1000€ *0Y( ONN
.2000€ +01CONN ~
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COO00QCO00O0DOOO0OOCO

0.

0.

0002000

o

[=2-1

coo0o
e e e .

0000000000000

NI IR

0.

TAP-A INPUT

.6000¢ +02
«6100€+02
. 62008 +02
.2470€+03
+6300€°02
+6400E *02
+6500¢€ *02
.6600¢+02
.2480€+0)
.6700t +02
.6800€+02
22690803
+6900¢ *02
. 7000€ *02
.2500€°03
.7100€ 02
« 7400802
.7500€ <02
. 7600€+02
.7700€ ¢02
.5400€ 02
55008 +02
+5600¢ 02
+5700€+02
12400403
. 5900¢€ *02
.1250€°03
. 126003
21270€+03
.1280€°03
. 1290€+03
.1300€+03

.1310€+03

.1320€+03
+1330€+03
1340603
+1350€+03
1360803
+13706+03
.1380€°03
+2470€°0)
+2680€°03
«2690¢+03
.2500€°03
«1390¢+0)
. 7400€ 02
-7300€+02

. 7600€°02
.7700€+02
. 7600¢ +02
. 1700€+02
.8100€ 02
.8200€+02
.8300€+02
8400802
.8500¢ <02
.8600€ <02
.8700€+02
.8800€+02
.8900¢+02
.9000¢ *02
.9100€ 02
.9200€ *02
.1080¢+03
.1090¢+03
«1100€+03
.9400€+02
+.9500€02
+9600€ 02
.9200€+02
9900€ *02
.1000€+03
«1010€+03
.1020€+03
.1030¢+03
.1040€+03
.1050€+03
+1060€ *03
. 12208403
.1230t-03
«1240€+03
«1120€+03
.1160¢+03
1140803
«1150€+03
1160803
<Y170€+03
+1130€+03
+1400€ *03
«1410€+03
«1420€+03
14306403
.1440€¢03
.1450¢ 03

46336400
<1900t *00
. 1900¢ +00
. 1900¢+00
. 1900¢ *00
. 1900¢ +00
. 1900¢ +00
. 1900¢ +00
. 1900¢+00
+1900€ *00
. 1900€ <00
- 1900€ «00
+ Y900E +00
. 1900€+00
- 19008 *00
-1700E+00
JA875¢+00
1875800
L1875¢+00

CLIETSECOU

.1386¢+01
L1518 00
L1094 € 01
.1012¢ 01
088U
.94682€+00
L1894€+00
18946400
J1894E°00
+1894€ 00
J1894€+00
1894€00
1894€+00
. 1894E°00
L1894€¢00
L1894 00
1894400
<1894¢00
. 1896£00
.1894€°00
. 1806¢ «01
.1806¢ <01
1806601
.1806¢ «0Y
. Y060¢ *01
L9367€°00
«4803¢ *00

.8926€00
.8109€+00
.8926€ 00
.8109€ 00
.1386€4+01
<13806€+0"
.1386¢ 0
11516401
11516401
L5800
.1094¢+0Y
2109401
«1J94€¢01
1012800
+1012€+01
+1012€+01
2 1109¢€ 40"
«1109€ 01
«1109¢ 01
«1386€+01
11518400
1094801
+1068¢€ *0Y
+1386€°01
<1151€401
21094801
<1068¢€ +01
«1109€+01
WS1V7€+00
J1061E+01
2763600
«3813€+00
«3815€+00
.3815€+00
31336000
.1013£+02
2763800
231336401
21013802
2046802
J1040E01
S0MVEON
1041€°01
21720000
L21T2E°0
L2260
£2172¢+01

DATA (Cont'd)

.3671¢+00
12416000
12413600
L1241€+00
V2416400
J1es1e+00
1261600
12418400
V2416400
J1241800
L1261€+00
21243600
12418400
12416400
12606400
L1243 00
.9000¢ + 0t
.¥000E +01
.900CE +01
+9000¢€ +01
.8109€+00

89266400

.8819€+00
.9858€+00
R AYAI 1T
1894800
. 1806¢€+01
.1806¢+01
. 1806€+0Y
.1806€+01
.1806€+01
.1806¢ <01
.1806¢+01
.1806¢ *01
.1806€+01
.1806E 01
.1806¢+01
. 1806€ 0
. 1806€ +01
.1806€+01
L1894¢¢00
L1894¢+00
J1894e+00
18946400
18060
. 518800
LANSGE 0N

L1510
L1387€¢01
LHISVEON
<13876+01
.8109€+00
.8109¢+00
.8109€°00
.8926€°00
.8926€°00
.8926€°00
.8819€+00
.8819¢+00
.8819E¢00
.9858€ 00
.9858E°00
.9858¢+00
.3683€+00
.3683€+00
.3683€°00
.8109¢ 00
.8926¢€°00
.9249¢+00
.8304€°00
81098 ¢00
8926€ 00
.9249€+00
<8304€°00
AB29€°00
L9571€+01
.2339¢€ 01
2722601
«9STYE00
9S71E00
.9571€00
6638401
2 1498€+02
2722601
764300
JVA98E+02
.2960€+02
L2339€+01
J2339€+00
2339¢+01
<2339€+0Y
.2339€ 01
+2339€+01
.2339€+CY

171

.5027¢ 02
L4398¢ 02
LA398E402
L4398E402
43986002
.4398¢402
439802
L4 398€ 02
4 398¢ 02
4398602
L4398€ 02
43986 <02
L4398€+02
L4398€ <02
L4398 02
.4398¢+02
L31626 401
3162600
.31426+00
31426400
JNe$vEc02
L8136 02
.3770¢+02
49646402
L69128402
5655602
L5055k *02
.5655€¢02
.565%€°02
.965%¢ 02
.5655¢°02
.5655¢+02
.5655¢+02
.5655€+02
.5655€+02
.5655€+02
5655602
.5655€°02
.5655€+02
5655802
.9655€+02
L9655¢02
.5658€402
L5655€+02
.5655£ 02
L6398 ¢02

.37706402

.2513¢02
12576402
.2513¢+02
1257602
L1257€+02
L1257€+02
12576402
25136402
25136402
22513602
.3770€+02
.3770€402
37708402
h9646E202
49646E°02
L&964E+02
62836402
.6283€+02
6282602
L1257¢8-02
.2513€+02
37706402
4964€+02
1257602
.2513¢°02
.3770€+02
L6904E 02
.6283¢+02
69126402
.8168€+02
211396403
.6912€+02
69126402
.6912¢+02
.1508¢+03
.2639€0)
1139€+03
.1508€+03
.2639¢+03
.4901€+0)3
.8168¢+02
.8168€+02
.8168€402
8168602
.8168E+02
8168602
.8168¢+02

JI500€ 000
« 13008 + 0V
S200€ * Q1
1080¢ * 02
-1600€ *V2
. 1600€ + 02
-1600¢ +02
+1320€ 02
«2600€ 0"
+1600€+02
+9200¢€ <01
.6800€+0"
. 1600¢ 102
+5200¢ *01
«1080¢ *02
.6100¢ +01
-1300€ *02
20008 +02
-1200€+02
+4000€ * 01
10008 ¢ O
+ 1000€ * 01
. 1000t * 01
« Y0008 <0
.5000¢ *00
. 5000¢€ * 00
+5500¢€ *0)
.1070€+02
«7300€ 01
+5200€+0Y
+1600¢ +02
+1600€ *02
. 1600€ +02
.1320€ 02
+1600€ +02
«9200€ +0"
«1600€+02
+5200€+01
JhO75E 0
. 3290€+02
.1080¢€ +02
+2800¢ 01
.6800¢ +01
.1080€ 02
. 1800¢ +02
.1800€+02
+ 18000102

. 1800€+02
«1800¢ +02
. 1800€+02
. 1800¢ +02
.5000¢ Q"
.1400€+02
.1300€+02
+5000€+01
< 16400€*02
+1300€+02
+3000€ +01
+1400€ *02
.1300€+02
«5000€ +01
1400802
.1300¢+02
.3000€ 01
+1600€ 02
.1300€+02
« Y000E *(1
+1000€ +01
»1000€ * 0
+ YO00€E *01
+2500€+00
.2500¢*00
.2500€+00
.2500€+00
.2500¢€ *00
.2500€*00
.2500€+00
+ 25006 +00
+9250€+01
. 16008 <02
. 16400€+02
JI875¢+02
215756202

~9250€+01

.9250€01
.9250€+01
«2500€+02
.9250€+0Y
< +400€°02
+4100€°+02
+5500€+0"
.1070€+02
+7300€+01
. 1600€ *02

("L URIGIRT 1]
R ICUU KT

L S000E LY Cres
« 30008 <01 ¢ vwn
« 30008 <01 L Unw
< 3000€ ¢ 01 onw
« 3000 01 ¢ Owm
+ 3000¢ <0V Onn
«300UE <0V ('n
. 30008 *0Y(« NN
+ 3000E SOV Comem
+ 3000¢ *L V(ONN
+ 3000€ * QY OMn
+ 3 00E 0 CONM
+ JULUE 201 COMN
+3000€ 01 CONN
«&GO0E 01 UMM
<4000¢ *0V (NN
A000E 0V CONN
400G 2O CONN

0. H(ONN

0. HCONN

0. H( O

0. HOONN

0. #CONN

0. H(OMN

0. LIge L}

0. .

0. HONN
0. H(ONN
0. HCONNM
0. HLONN

0. HCONN

0.

0. #(ONN
0.

0. HCONN
0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0. HOONM

0. HCONN

0. H{ONN

0. HCONN

0. HCONN

0. M ONN

0. HCONN

0. HCONN

0. H{ONN

0. HCONN

0. HCONN

0. HCONN
+6000¢ *0I1HCONN
«6000€+0V
«6000€+01

0. MCONN

o. HLONN

0. HLONN

0. HCONN

0. HEONN

0. HCONM

0. HCONN

0. LIgd 13

. 0. HCONN

0. MCONN

0. HCONN

0. HCONM

0.

0. MCONN

0.

0.

.0.

0.

0.

0.

0.

0.

0. HCONN

0. .

0. HCONN

0.

0. HOONN

0. M ONN
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V600803
16708403
. 1480€+03
«14906+03
.1500€+0)
.15106+03
.15208+03
.1330€03
«1540€+03
+ 1550603
1550203
.1630€+03
+1640€+03
216508403
16606403
1670603
.1680€+0)3
16908+03
«1700€403
1710803
1220803
.1730¢+03
.1740E°03
173508403
V7608403
J1770¢+03
.1780¢+03
.1570¢+03
L1790€+03
«1580€+03

.+ 160080}

L1800€¢03
+1620803
.1810€+03
18206403
+1830€+03
. 1840€+0)3
«16530€+03
+1860€¢03
+18708+03
+1680¢403
<1890t +03
+1900¢ 03
«19108+03
+1920€+03
.1930¢+03
. 1940€+03

1950803
1960€+03
LJIVIUESUS
19801403
RITIIE
19901403
.2020£+0*
20201403
.2030€+03
.2030€ 03
.20402¢03
. 2040803
.2030¢103
.20%0€+03
. 2060803
432U
2070603
20708403
20801 +03
23408403
20908403
21008403
.21102+03
21208403
.2130€+03
20108 +03
.21406+03
L2150€+03
2160803
2170103
2180103
2190803
22008403
2210403
2220103
2230403
.22608+03
22508 +03
1180103
2260403
22701403
2200803
2290103
.2300€+03
L2310€+03
2320803
2330803

TAP-A INPUT DATA (Cont'd)

21220000
L2V 026000
212264010
J2122¢001
22172800
21726001

o e a v e e
~ A Ay
-
~
»

-

*

o
-

763¢01
27638401
2763¢+01
«2763€¢01
W2763E°01
2763800
2763800
2783800
27638401
27638401
L2763E+01
27636401
2763201
J2T83E4 0
«2763E°01
27638401
3814000
.52%6L+01
+1339€+01
3814800
SS28AE 000
3814801
92%6¢01
.3133¢+01
231336400
+3133¢+01
W3VI36+00
+3133¢€+0Y
« 3133800
«3133€01
+3133¢+01
+3133€+01
«3133¢¢01
«3133¢401
3173400
J312 %00

+3133¢€+01
+ 31336401
W3133ee01
«31338+01
<3133
31334400
210138902
10130402
+1013€°02
1013¢+02
«Y013¢+02
+1013€+02
10930102
«1013¢+02
~1013¢+02
JIULIeTUE
210138402
<V013¢+02
10138402
1013802
+1013¢8+02
+10138°02
«10138+02
410130402
6138002
10848902
.20406¢8°02
2046802
«2046E°02
.20468+02
«20406€+02
+2046¢+02
+2046E+02
20468402
20468402
2046802
. +20468402
220466402
4112¢402
LAV 76002
ANVT0002
SANV7E002
AN 7E002
SANI7E002
ANI7E002
41178002
LN17E002

.2339¢€+0Y .

23396401
23396409
.2339¢+0)
23396 40"
L2319¢+08
23378900
L2339, <09
233960
L23390+01
L2339¢+01
27226401
27226401
L2722640%
L2722640Y
L22226401
L27226+01
21226401
L2200
27220409
L2722640Y
L27226409
127220400
2RO
27220000
L27226401
27226409
Y0
(27220401
41898401
<6238E 0"
212280
.6238¢ 40
(27226401
. P643€+01
76438401
76634401
76438401
L 7643¢+01
L 7643E 01
76438 +0Y
7643E401
L 7643€+01
J7643¢401
78436401
J1843640)
L7663€40)

JT8AS3E0Y
RS TR
T30
76436401
NLIXTRIV
L 16436+0Y
2 14988+02
<1400§¢02
L1498E+02
J1698E02
JI498E 02
<1408¢ LY
16081402
. 1498E°02
1498802
NubdivGl
1690802
LN6088002
1498£ 02
L14908¢02
1498802
14980402
. 1498802
16980002
. 14988 ¢02
6238801
+29608+02
«2960¢°02
«2960€ 02
+2960€ °02
2960802
+2960¢E*02
29608 <02
229608 02
+2960€ 02
«2960€ 02
29608402
+2960€ ¢02
«6082€°02

172

81686402
.8168€+02
81688402
8168602
81686402
81686402
.8168€+02
.8168¢8+02
.8168€+02
.8168€+02
.8168€+02
.1139¢+03
L1139¢+03
«1139¢03
21139¢¢0)
<1139¢+0)3
1139803
«1139¢+03
1139003
.1139¢+03
«1139¢+03
2 1139¢+03
1139¢

B 9(‘83
2 1139€+0)
L1139£+03
2 1139¢+03
.565%€402
«1139¢+03
.3770€+02
.565%¢€+02
RIS TZN
.965%¢+02
«1139¢+03
.1508¢+03
.1508¢+03
.1508¢+08
+ 13508808
.1508¢+03
.1508¢+03
- 1508€+08
. 15088403
+1500¢+03
+1500£+03
.1508¢+03
15088403
+1508¢+03

+ 1308803
15086403
+1308L+03
+1508¢+03
L13u8LTUY
+1508¢+03
+2039¢¢03
.26396¢0)
.2639€¢03
«2639€°03
+2639€+03
26396403
20396403
+26398+03
+2639¢+03
26398403
+2639¢+03
226391403
«26398+03
+2639840)
+2639¢+03
.2039¢+03
+2639€+03
.2639¢+03
+2639¢+03
+3635€+02
«4901£+03
«4901€°03
«4901€+0)
«4901€+0)3
+4901€+03
+4901E+0)
49016403
+4901¢+03
«4901¢+03
+4901¢+03
«49018+0)
«4901¢¢0)
94258403
96236403
+9425€+03
«9425¢€+03
+9423€+03
96256403
«9425¢ 03
+9425€°03
+9423¢€903

. 16008 +02
1600 +02
116006 °02
1600€ +02
21600t +02
«16008+02
16001 +02
- 16008 +02
4075801
. 32906402
.1800€+02
214006402
11100+02
«55008°01
«1070¢*02
< 7300€ +01
+1600€ 02
1600€ +02
.1600€ +02
-1600€ +02
1600t *02
1600207
100

16886 -6
+1600¢+02
A4675¢+0
-5090€+02
21200402
+1200€+02
£1200+02
< 3600€ +02
- Y6008+ 012
+6000¢ +0?
+6000€ +02
«1400¢°02

. 1100€+02.

.5300€ 01
« 1070802
«7300¢ <0\
. 1600€+02
+Y600€+02
+ 1600€ *02
«1600¢ 02
« Y600€ *02
. 1600802
16008 +02
+1600€+02

16008402
46751401
.30908 +02
-1200€+02
+So(ue -0t
L6000 +02
. 14008 *02
S1100K+02
<3500¢ +01
.1070£+02
+7300¢ 09
+$200€ +09
16008 +02
16008202
1320802
- 16008 : 61
+1600£ +02
<1600£+02
.8200€ +09
. 1600€ 02
46731901
+$090€ +02
4800€ +02
. 6000€ *02

+2300€ *02
+1610€ 02
+12508+02
+3200¢ +02
+1320€°02
«32008 02
.3200¢ +01
4675801

+1610€+02
+1250€°02
«3200€ *02
.13208+02
«3200€ *02
+32008+01
.46758+01

OO0O0O0OO00OOOOO0OO0ODO000O0COO0OOOO00O00OOODOOOOOODOD0O
. b . baliuis Py RIS . Paibulagbutiby Paibubagiagh e e .

M UNN
LISV L)
i UNN
" ONN
N UNN
LY L]
LIqL 1]
LIS L

" ONN
LN L]

MC (N
HCONN
H{ e
M ONR
H(OMN
H{ONN

HCONN

M(OMN
H(ONN
RONN

ML ONN
M ONN
HOONN
HOONN
NEOMN
M OnN
HMOONN
H{ONN

H(ONM

HONN
HEONN
M ONN
HCONN
MOONN
HONN
"eONN
MLUNN
HCONN

HCONN

LIS L]
H(ONN
HCONN

HCONN
MCONN
. OMN

HEONN

HCONN
HUONN

H{ONN
H{ONN
HCONN
HCONN

CONN K
COMN K
CONN m

COnn n
CONN N
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+2340€+0)
«2350€°03
.2300€ -0}
.2370€+0)
.2380¢+03
.2390€°03
«2410€°0)
«2620€+0)
+30C1E°0s
+3002€+04
«3JO03€ *04
+3004€+04

. 3007¢+04

.3008¢ *04
. 3009¢ *04
+3010¢ *0s
.3011¢+04
.3012¢8+04
<3013€¢0¢
3014404
«3015€°0¢
3016t ¢0&
JOVIgeQa
+3018¢€ 04
.3019E 04
.3020¢€ <04
3021804
.3005€ *0¢
+3006¢€ 04
.3022¢+04
.3023€04
«3024E 404
.3025€+04
.3020€ *0¢
3027€+04
+3028€ *04
- 3029¢ 04
+3030€ *0s
+3031E+04
.3032€ 04
.3033€°0¢
JI034E¢06
3035 0s
+3036€°04
.3037€+04
(I TRIVIN
«3V00€¢0¢

+3039€ 04
<3040€ °04
3041E°04
«3042€°0¢
JIUA3E04
+3044E°04
+J0ASE€*0s
. 3046€ 06
+3047€ 04
+3048¢ ¢04
+3049¢ °04
+3050€ *04
3051804
+3032€ 04
+3033€+04
.3054¢€ 04
30%5¢ 0
.3056¢+04
+3057€°06
. 30588 +0¢
.3039€+04
. 3060¢ 04
3061604
3062¢€ 04
3063€ 04
3064804
3065¢ +04
3066¢ 04
.3067¢°04
+3008€ °04
L 3009€ 04
. 3070€ 04
L 3071€°04
3072804
3073804
3074204
30756404
3076804
J3077¢+04
31076404
.310V€ 08
31028 *04

PR

S AIVAT RIS

3104€ 08
3105604
. 3092¢+04
+3093E°04

TAP-A INPUT DATA (Cont'd)

LAN12€002
LAVV2E002
SAVV26002
LAV 2§02
AYY2Ee02
20408°02
J1498¢ 02
J1084€°02
730801
LA25CE 0N
JA250€00
JA750E+0Y
J1901€°00
L1901 E 0
1901600
<1N01E 00
L1901€+00
1901600
*LY90VE400
JY901E+00
LY90VE Q0
L190%¢ 00
LYMEe N
L1825€+00
1875600
J1875¢ 00
J1875€ 00
.4633€+00
.4633¢+00
. 5000¢ + 00
. 000t * 00
+ S000€ * 00
+S000¢ *00
2400
1241600
1616400
12418400
1241800
1241600
J14VE00
L1201 €00
12417400
J12401€°00
L12616°00
JIOVEO0
TR 0]
L10VECO0

«3000¢ + 00
+9000¢ * 00
.5000¢€ +00
+1109¢ 01
V1098 +0Y
2 1109¢ <0
+1230€°00
+12%0€ 00
+1250€°00
«1250€ 00
.1250¢+00
L 3683600
L 36836400
.36838+00
4625€+0Y
406238400
<1250€+00
+1250¢+00
2 12950€ 00
«1250€°00
+1250€+00
L1250 +00
+1250€+00
< 1250¢ +00
+1250¢+00
.1250€+00
< 12%50€+00
J31336°0Y
RAYSIRI0}
J1013¢8+02
J12%0€+02
21250602
.1250€ 02
.1250€ 02
+3760¢ +0s
+S760E *04
3760¢ ¢ 04
.5760¢+04
5760604
. 1900¢ + 00
+ 1900¢ +00

608202
.6082¢ 02
.6082€°02
.60828+02
6082602
. 29608 °02
L16138+02
.6238€4+01

a.

+9425¢+0)
. 9425803
.942%¢€+0)
294258403
.9425€°0)
+4901¢+0)3
.2639€+0)
+5655¢€+02
. 3142€+01
31026000
31026000
QM

A390¢ 02

4398¢402
4398602
L6 398€+02
L4 398¢€ 02
A 398¢ 02
4398¢+02
L4 390€02
L1 TRIVY
A398€402
RS 1 IV
BALYIRIN
Qe
Q28
JIre2EeO
JA904E 202
J4904E 02
L3200
L3N0
31026000
L3182¢0Y
L9496 402
J5819¢+02
. 5419¢+02
L9419¢ 02
.5619¢€+02
V54198402
.5419€+02
.5419¢+02
54196402
54196402
JS419€+02
JS5419¢ 202
J5819¢102
5419602

3142€0Y
314026000
31420000
31428400
3182640
+ 3142640V
3142600
J31428001
L3142€000
.6283€+02
«62083€+02
.0283£+02
JIN2€00
V28O
312840
J3182€0
+3142€40Y
+6640€°02
<6440€°02
+6440E 02
«3182€00
31626400
31628400
3142600
126400
«3142¢°0Y
L3142€e00
231426400
31280
AL IR
31426400
<3142¢ 00
L3182€00
«1508€ 03
31428400
.2639¢+03
31826400
31426400
«3102€°00
V3142840
«3142¢+01
3162¢°0Y
+3142€¢0Y
<3142¢00
L3142€+01
.4390¢+02
J43988°02

+35090¢ 02
+4800¢ +02
. 6000¢ +02
. 9600¢ +02
J1152¢+0%
S1152€+0%
11528409
211526403
-4000¢ +01
«1200¢ 02
L 2000€ <02
LV 300€ 002
< 7300¢ * )
32008 * 01
STe00E 02
1600E e 02
L1600E 02
L 1320802
1600t *02
«9200¢E <0V
LT600E 02
. 5200€ M
S 100 o112
J1300¢ 002
+ 20008 202
12006 202
«4000¢ + 01
+ 6000k O
1080¢ * 02
+4000¢€ *O
«1200¢ *02
.2000€+02
+1300¢€ +02
. 6000¢ + 0N
L1070€ 02
« 73008 +0Y
520080
+1600€ * 02
+1600€ * 02
< 1600¢ *02
1320602
+1600¢€+02
+9200€ «0Y
+1600¢€ *02
+9200¢ «QY
L6250
L3290+ 02

.1300¢+02
. 2000t *02
+1200€ 02
+4000€ *0?
+4000¢€ 01
+1200€ <02
.2000¢ *02
.1300¢ *02
.$100¢ +02
+6000€ * 0
14008202
+1300€°02
«40V0E <0
«1200€+02
+2000€ *02
.1300¢ *02
+3100¢ *02
925080
«1400¢ +02
10%0¢€+02
4800t ¢02
. 1595¢+03
+4800€ 02
+1595¢+03
«4000€ *0
«1200¢ *02
. 2000€ 02
. 1300€ 02
<5100¢ *02
.2100€+0¢2
48008 (2
<1595¢ 03
2475803
. 25004 00
11880 +04
« 3000¢ *01
+4320€ G4
V0426409
.6750€ 0%
L4284E°00
+6750€ *0%
J1642€40%
.4320€°04
+1683€°0e
.8100¢€ *02
.1080¢ *02
.2800¢ ¢ 01

DLENDOOO0OOO00000D0O
h

0.

0.

SUke
SURY
Sus
Sunt
SUs
Y
Sk
Suky
Sukt
SURY
SuR
IS
Suty
Sukt
Sukt
suas
SUkE
Suke
Suke
Suk4
SuR‘
Suli
seadt
SURT
SuR
Suke
SUR$
SuRt
SUR}
Sul#
SURY
SURS
Sund
Sukt
Sunt
Suet
Sukd
Subd

SUR
Susd
Suky
Suké
Sues
SURé
SuRé
SURS
SURF
suml
SURF
Sun¢
SuR}
SuRi
Suas
e s
SRt
SURF
suat
SURjf
SURS
SURY
SURT
SURF
SuRf
SURF
SURF
SuR’
SURY
SUR#
SURT
SURF
suns

R{LY

SR’
Suns
surt
COmn
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PP Y R R LR LA X-R-X-RX-R-E-R-R-R-R-R-EL-E-K-K-X-E-B-E-LRE-E-L-K-K-E-5-5-2%-2 -2

QOO F = o b s s OOODOOOO

-

TAP-A INPUT DATA (Cont'd)

.3094€ 04
.3095¢ 04
. 3096€.004
<3097€°04
.3098€+04
. 3099€ +04
+3106¢E <04
«5000€+02
. 5000€+02
.1000€°0}
.4000E+03
.7000€+03
.5000€+02
.4U00E*03
.5000¢€ *02
.3000€°03

.5001€+04
.5002€°04
.5003€+04
.soo;t~os
' SE°Q4
.sgget-gt
.5007€+04
.5008€+04
.S009¢€ +0s
.S010E+04
.$011€+04
.5012€+04
+S013€°04
SN16F 204
.5015€+04
.5016€+04
.5017€+04
.5018€+04
.5019€+04
.5C20€+0¢
JS021€+04
.5022€+04
.5023€+04
+S024€+04
+5025E+04
.5026€ 404
.5027€+04
.5028E 406
.5029€+04
.S030€*04

.S031€+04
.5032€+04
.ggiii’gﬁ
. LE*04
5735404
.5036€*04
.50370104
.5038¢ <04
.5039€+04
<3040€ 04
.S041E+04
.3042¢8~04
50436404
.S044E04
DHULSE U
. SO046E 204
.5047¢+04
.5048¢€ 04
.5049¢€ ¢ 04
.5050€ 04
.5051€04
.5052€+04
.5053¢€04
.5054€04
.5055¢+04
.5056€+0¢
.5057€04
.5058¢€ 204
+SOSPE0¢
.5060€ *06
.S061E°06
+5062€04
+3079¢ 04
.5080€*04
.S5081£°04
.5082€°0¢
.5083€°04
+S084E 04
.S08%¢€ 04
.5088¢€+04
.5083¢€ 04
+SOB4E 04
.5085€+04
.S086¢€ 04
.5079¢ +04
. 5080€ + 046
.S081€+04

. 1900¢ 00
. 1900¢€+00
12416400
12616400
J1261E400
L1241€°00
.5760€+04
.8584€-00
+5580€ -06
B8744¢-006
.6677€-0¢
.5962€-06
1024€-07
L1492€-07
L1821€-07
.2415€-07
L127%€+05
=.2000€+01
~.2000€0Y
-.2000¢*0Y
-.2000€+01
',s [ 340
b €0

=.2000€¢01 -~

=.2000€ *01
=.2000€*01
= .2000€ ¢+ 01
-.2000€+01
=.2000€+01
=.2000€ 01
= . 2000OF «M
=.2000€ 01
-.2000€+01
= .2000€ +01
«.2000€ +0Y
-.2000€+0Y
- .2000€+01
-.2000€ *01
= .2000€ 0"
~.2000€+01
=.2000€+01
-.2000€+0"
-.2000€+0"
-.2000€ 01
=.2000€ *O
-.2000€°01
=.2000€ 0

=.2000€ *01
~.2000€ +01

L

~.2000€+01
- .2000€+01
-.2000t ' 0%
-.2000€+01
= .2000€°01
= .2000€~01

-.2000€ 01’

=.2000¢~0Y
=.2000€+01
«.2000€ +01
=. 200U +0Y
~.2000€ +0Y
-.2000€ +0Y
=.2000€ 01
-.2000€ *01
= .2000€+01
=.2000€+01
=.2000€+01

= .2000€ *0Y .

=.2000€ 01
~.2000t+01
~.2000€°01
= .2000€ *01
=.2000€ *01
=.2000€+01
=.2000¢*0Y
=.2000€ *01
= .2000€ *01
~.2000€ +01
«.2000€+01
- .2000€ +01
=.2000¢+01
~.2000€ +01
=.2000€*01
= .2000¢ *01
=.2000€+01
«.Y000€ 01
=.Y000€ +01
=.1000¢& *01
=.1000¢€ *0?
=.1000€ *0
=.Y000€ *01
-.Y000€ *01

[eX XY -ToYal

.8000€+03
«6000€+03
+2000€+03
.5000€+03
.8000€+03
.1000€+03
.6000€ 03
< Y000€ <03

0.
.8000€°03

cO0O0D000CO000000000

0000000000000

U.

0.

COOCOOO00OC

174

A398€°02
43986402
.5419€ 02
5619802
.5419€+02
.9619€°02
L31626°00
“8584E~00
+9621€-0e
.7949¢-06
.6359¢-06
.5882€-06
.1091¢-07
17%9€-07
.1940€-07

0.
.2700€-0%

0O0CO0O0QO0000O00000O0DO0O0OO0OCOD0O0O0O

Pabubaibabubuihuiibui NI

00000000000 CDCOOCO0DO0OOOCDOO

.3620¢+00
+3620€+00
.3620€ 00
.3620€°00
.2940¢ *00
«2940€ 00
+2940€+00

00000 OOOOODO0O0O0O0OCODONOOCOD

.6800¢€ 0"
< 1080¢€ *02
. 1080€ 02
.2800€+01
.6800¢+0Y
.1080¢€ *02
L4284E°00

0.
.2000€+03
.8000€ 02

.2000¢+02

CO0O0COCOOCDOQ

[eY=Yate)

OCO0O00O0O0OOOC
Pl aibuibataibageiathalhagh

O0OD00000000

[=f=X=]
PNRIR)

o000
Py

‘ococoo

[=Y=YoYol=lofagoto

. 7313¢-0e
L8121¢-0¢

1224807
S2026€-07
AR LI

0CO000OOO0CODCO000OO0TODOOOCCO

CODOQO0

0CO0000O00ODCOOCOO0O0O00OCDOO0

OCOO000O000

0.

BONN
BUNN
BONN
80NN
B0NN
Blnn
BONN
(oL 1]
BUNN
BUNN
80NN
aUNN
BONN
(1 L]
BONN
BONN
0NN
8UNN
80NN
BONN
BUNN
BONN
BONN
BONN
BONN
BONN
8ONN
BONN
BONN
BUNN

(-1 1]
BONN
BONN
BUNN
BONN
BONN
80NN
BONM
BONN
BUNN
BONN
BUNN
BONN
BUNN
Binn
BONN
BONN
BUNN
BUNN
B8ONN
JONN
BONN
80NN
80NN
BONN
BONN
BUNM
BONN
BONN
BONN
80NN
BONN



0Od00000000000000000000000000000000000000000000

R -R-A-K-X-K-R-R-X-E-E-R-B-R-R.X.E.L-R.X.F R

TAP-A INPUT DATA (Cont'd)

3099. 0. .5082€+04 -, 1000€ +01 0. .2940¢€ 400
3001. 0. .5022€+0¢ -.1000€+01 0. 4400k *00
3002. 0. .5023€+04 ~.1000€ 01 0. .4600€+00
3003. 0. .5024€+04 - . 10006 +0" 0. .4600€+0C
3004. 0. .5025€+04 -.1000¢ *01 0. .4400€ +00
3005. 0. .5026€+0¢ -.1000€ +01 0. .5980€ *00
3006. 0. .5027€+04 ~.1000¢€ +01 0. .5980€ 00
3007. 0. .5028€+0¢ -.1000€+01 - 0. . 3620€+00
3008. 0. .5029€ 04 -.1000€ +01 0. 3620800
3009. 0. .5030€ +04 -.1000€ *01 0. .3620€+00
3010. 0. .SO31E+04 - .1000€ *01 0. .3620€+00
3011, 0. .5032€+04 -.1000€ *01 0. -3620E+00
3012. 0. .5033€+04 - .1000¢€ *01 0. .3620€+00
3013. 0. .5034€04 -.1000€ «01 0. +3620€+00
3014, 0. .S035E+C4 -.1000€ *01 0. . 3620600
3015. 0. .S036€+04 -.1000€+01 0. .3620€+00
3016. 0. .5037€+04 - -.:000€+01 0. .3620¢ +00
3017, 0. .SO38€+04 ~.1000€ *01 0. . 3620€ 00
3018, 0. .5039€+04 ~.1000€ *01 0. .3462€+00
3019. 0. .S040€*04 ~.1000¢ +01 0. .3462€400
3020. 0. L5061€+04 - .1000¢ *01 0. 34626400
3021. 0. +S0620 106 - .1000€ + 01 0. RICYILIY
3022. 0. .5001E+04 -.1000€ *01 0. . 4400€+00
3023. 0. .5002€+04 -.1000€+01 0. .4400€+00
3026, 0. .S003€+04 -.1000€ +01 0. .4400E +00
3025. 0. .S004€+04 - .1000€ *01 0. L4400E +00
3026. 0. .5005€+24 ~.1000€ +01 0. .5550€ +00
3027. 0. +5006€ 04 -.1000€+01 0.. .5550€ +00
3028. 0. .5007€+0¢ - .1000€+01 0. .2940€+00
3029. 0. .SO008E+04 ~ . 1000 +01 0. . 2940€ 00
3030. 0. .S009€+04 =.1000€ *01 0. . 2940€+00
3031. 0. .S010€+04 =.1000€ +01 0. .2940€+00
3032. 0. .SOV1E+04 -.1000€ +01 0. .2960€+00
3033. 0. .S012€+04 ~.1000€ +01 0. .2940¢ +00
3034. 0. .5013€+04 ~.1000€ *01 0. L2940€+00
3035. 0. LSOY4ED4 ~.1000€ +01 0. . 2940€+00
3036. 0. .5015€+04 -.1000€+01 0. +2940€+00
3037. 0. .5016€+04 =.1000€ +01 0. .2940€+00
3038. 0. .5017€+04 =.1000€ +01 0. .2940€+00
3039. 0. +5018E+04 -.1000€ +01 0. .3662£+00
3040. 0. .S019€+04 =.1000€ +01 0. .3462€+00
3041, 0. .5020€+0s =.1000¢ *01 0. +3462€400
3042. 0. .5021€+04 ~.1000¢ +01 0. . 36626400
3043. 0. .5051€+04 - . 1000€ * 01 0. .9050€ +00
3044, 0. .5052€+0¢ -.1000€ +01 0. .9050€ +00
3045. 0. .S053€+04 - .1000¢ +01 0. .9050€ *00
3046. 0. .5054E+04 ~.1000€ *01 0. .9050€+00
3047, 0. .5055€+04 =.1000€ *01 0. +9050€+00
3048. 0. .5056€+04 -.1000€ +01 0. .5840€+00
3049. 0. .50576+04 ~.1000€+01 0. .5840€+00
3050. 0. .50S8E+04 =.1000€ +01 0. .5840€+00
3051, 0. LS063E+04 ~.1000€ *01 0. .9050€+00
3052, 0. LS044E 04 = .1000€ ¢01 0. .9050€ +00
3053. 0. .SOASE+04 -.1000€ +01 0. .9050€ +00
3054, 0. .S046€+04 - . 1000€ +01 . .9050€ +00
30%S. 0. .SO47E*04 -.1000€ *01 . .9050€ +00
30%6. 0. .S048E+04 - .1000€ *01 . .S770E+00
3087. 0. .5049€+04 =.1000€ +01 0. .S?70€+00
30%8. 0. .S050€+04 ~.1000€ *01 .5?70€+00
30%9. 0. .S061€+04 - . 1000€ +01 0. .8590€+00
3060. 0. .5062€+04 = .1000€ *01 0. .8590€ +00
3061, 0. .3059€+04 ~.1000€ *01 0. .8590€ *00
3062. 0. .$060E +04 - .1000€ +01 0. .8590E+00
3063, 3077, 50636404 - . SO00F + 01 . 1000¢ 01 0.
N7, 0. .5063€+04 - .5000€ *01 .1000€+01 0.
NnoY, 0. .5078E+04 ~.5000€ +01 0. 0.
3102. 0. .S078E 04 - .S000E *01 0. 0.
3103, 0. .S078€+04 - . 5000€ +01 0. 0.
3104, 0. .5078€+04 - .S000E +01 0. . 0.
3108, 0. LS078E 04 - .5000€ +01 0. 0.
3106. - 0. .S078E+04 -.5000€ 01 0. 0.

1, 0. 0. .1090¢ * 00 0. 41476407

3. 0. .9418€07 L9700t -01 0. L1469€+08

S. 0. .2004€°08 .8600€-01 0. L2532€+08

7. 0. .3059€+08 .7700€-01 0. .35776+08

9, 0. L4104£908 .« 7000€ -01 0. .4831€+08

", 0. +$167€+08 J6L00E-01: 0. 0.

', 0. L1728€+07 41476407 .6826€+07 .9418€+07

’. 0. L17326+08 .2004€ 08 L2204E408 L2532€+08

13, 0. .3326£+08 .3877€+08 38456408 L4104€+08

19, 0. .4899¢+08 0. . .

1, 30. .$540€-03 0. 0. 0.

0. 0. .1000€ +01 0. 0. 0.
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0000000000
..

[=]=2=)
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. 1030€*00
© .9100€-01
.8200€-01
- 7400€-01
.8700€-01

S1210£+08
127916408
143726408

0.
0. (1T
0. [IE. 1]
0. BUNN
0. BlNN
0. BONN
0. BONN
0. BONN
0. [
0. [-Le 1]
0. BUNN
0. Q0NN
0. BONN
0. BONN
0. BONN
0. BONN
0. 80NN
0. BONN
0. BONN
0. BONN
0. BONN
0. 0NN
0. B0NN
0. 80NN
C. BONN
0. BONN
[ 8 BONN
0. BONN
0. BONN
0. 80NN
0. (Y]
0. BONN
0. . BONN
0. 80NN
0. BONN
0. BOMN
0. BONN
0. BONN
0. BONN
0. BONN
0. BONN
0. BUNN
0. BONN
0, BONMN
0. BUONN
0. BUNN
0. BONN
0. BONN
0. BONN
0. BONN
0. BONN
0. BONN
0. BONN
0. BONN
0. BONN
0. BONN
0. BONN
0. 80NN
0. BONN
0. BONN
0. BONN
0. BONN
0. BONN
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0. )
0.
+16069€ 08
+3059€+08
4631608
0.
0.
0.




TAP-A OUTPUT

TAP-~TRANSIENT ANALYSIS PROGRAM

ORYWELL NO. S SIMULATION ~ START JANUARY 12, 1979

SPECIFICATIONS

INlTIAL FINAL TInE CONVERGE PROBLEM STEPS BEFORE MAXIMUS NC,
TImg Timg INCREMENT CRITERIA TYPE ACCELERATE ITERATION
0.0000 6825600.0000 21600.0000 .0050 3.0000 50 3000
BOUNDARY TEMPERATURE TABLES :
TABLE TImE ({13 Ting TEMP Timg TEMP TInmE TEmP Tine TEmP
1
0.00 36.00¢v0000c0se 90.00--..--.-.- 63.000o---..o0a rs.OO-nnotc---c 35.00
31104000.00 36.00°0eree 90.00° 88.00"" 75.00
MATER]IALS
0. OENSIIY MEAT CAP. CONDUCTIVITY TEMP. HEAT CAP. (ONOUCTIVITY TEMP, MEAT (AP, (ONDUCTIVITY Tems,
201 .0780 .0660 .1620€-05 100.00 0060 .1620€-05 345.00 L0680 .23¢0¢~-05 $00.00
.0660 .3009¢-05 600.00 .0660 .3704€-05 700.00 L0660 .4398(-05  800.00
.0660 .5092¢-05 900.00 .0660 .6020€-05 1000.00 .0660 .6020¢-05 1300.00
202 L0613 .2500 .2026€-04 40.00 .2500 .2020€-04  190.00 L2500  ,6944€-05 200,00
2500 .4VALE-0% $00.00
203 L0596 +2500 .2026€-0¢ 40,00 2500 .2026€=04 190,00 22500 .1062€-04  200.00
.2500 .1042€-04 500.00 v
205 0677 .2000 .1538¢-04 60.00 2000 .1512€-04 100.00 2000 .1538€-04 200.00V
2000 .14858~04 300.00 L2000 .1438€-04 400.00 2000  .9230t-0% SOU.L WK
.2000 .8290€-05 600.00 .2000 .8030€-05  700.00
226 .283¢ L1100 .2315¢-03
227 .2836 21100  .5324€~03
228 .0822 2000 .2431€-04
229 .0822 2000 .2431€-04
230 .0600 L2500 .2026€-04
INTERNAL MEAT GENERATION MULTIPLIER TABLES
TABLE ONE TABLE TwO 1im¢
1090 0.0000 0.0000
.1030 0.0000 4147200.0000
.0970 0.0000 9417600.0000
.0910 0.0000 14688000.0000
.0860 0.0000  20044800.0000
.0820 0.0000  25315200.0000
.0770 0.0000  30585600.0000
.0740 0.0000  35769600.0000
.0700 0.0000  41040000.0000
L0870 0.0005  ¢8310600.0000
0640 0.0000 51667200.0000
INTEANAL WNODLS
nNOOE MATERIAL VOLUME BASE GEN.I BASE GEN.2 TEMPERATURE
1 m RAEATEY T SANARP =N n. 0000
2 201 +2011€03 L1114€+00 0. 200.00
3 201 +2011€+03 1114600 0. 200.00
[ 201 2011E€+0)3 111400 0. 200.00
H 201 L2011€+03 S1114E°00 0. 200.00
[ 201 +2011€+03 11146400 0. 200.00
? 201 T .2011€00) J1114E+400 0. 200.00
8 201 «2011E03 <1114€+00 0. 200.00
Q m 20118 o0 1114F 00 n. 20000
0 201 .2011€+03 <1114£ 00 0. 200.00
1" 201 .2752€403 +1525€+00 0. 200.00
113 .30 4033803 «3ILAL00 Q. 100,00
13 201 .6032€¢03 .3342€+00 0. 200.00
14 201 .6032€+03 +3342€°00 0. 200.00
15 200 6032603 33426400 0. 200.00
16 201 .6032€+03 . 3342€+00 0. 200.00
A4 20% +6032€+03 . 3342800 0. 200.00
\I) 201 +6032€+0) +3342€+00 0. 200.00
19 201 +6032E+03 33426400 0. 200.00
20 201 .6032€+03 +3342€°00 0. 200.00
21 201 .4587€+0) «2541€00 0. 200.00
22 201 -1005¢*04 .5870€°00 0. 200.00
23 200 +Y005€ +04 . .3570€+00 0. 200.00
24 20 +1005€ *04 .5570€+00 0. 200.00
2% 201 <1003€+04 .5570€+00 0. 200.00
26 0 <1005€ 04 5970800 0. 200.00
2? 20 +1005€ +04 +5570€+00 0. 200.00
28 201 <1005€ +04 +5570€ <00 0. 200.00
29 H{)] +Y00S€ <04 +5570€00 0. 200.00
30 20 . 1005€ «04 .5570€ 00 0. 200.00
3 226 6398E 02 0. 0. 150.00
3 226 <1319€+03 0. 0. 150.00
33 226 J2199€+03 0. 0. 150.00
3 226 14298403 0. 0. 150.00
3 226 .1156€+03 0. 0. 150.00
36 226 SY1P2€403 0. 0. 150.00
3 226 8347€402 0. 0. 150.00
38 226 +2568€403 0. 0. 150.00
39 226 .2568€+03 0. 0. 150.00
40 i} 2568€403 0. 0. 150.00
3] 226 2119803 0. 0. 150.00
a2 226 .2568€°03 0. 0. 150.00
150.00

3 226 16776403 0. 0.

176




140

TAP-A OUTPUT (Cont'd)

.2568€+03
L8367€402
-6902€+02
L1532€+02
.2356€902
JI4V6E002
4712600
.2486€+03
.4508¢€°+03
12576402
.3770€+02
.6283€+02
.4084€4+02
+1602€+03
.6283€+02
L1225€+03
.2222€+03
J1516€+03
.1080€+03
.3322€+03
.3322€+03
.3322€+03
«2741€+03
.3322€+03
L1910E+03
.3322€+03
.1080€+03
.9707€+02
.6831€+03
.1810€+04
.7351€+03
11316904
.6786€+03
.2262€703
.6283€°02
.1759€+03
.1634E+03
L 1885¢6+03
.5278€+03
&901E+03
«3142€°03
8796803
.8168€+03
.2042€°+03
.5718€+03
.5309€+03
:80VYE+03

. 2243E404
2083€-04
12576402
.3770€+02
.6283¢€+02
.6084€+N2
.1602€+03
W3162800
J9425€+00
JA571E02
.1021€4+02
. 40006€+02
16496402
.3770€¢02
.1253€°03
+1944€+03
92636403
66316403
+701VE+03
.5257€+03
J1458€+09
L6998E 05
4035604
71926404
34526909
+3393€+006
.1289€+07
.5301€+07
. 1395€+04
S2YVVE0s
. 1659€°04

<1403E 204"

«2958E 04
.2018€+04
4623804
4623808
h623E8°04
44236404

. 6423604

44236404
4423€06
J4423€°04
4623804
J1292€°04
.9096€ + 04
4976€ 04
.7016€°04

COO0DOTOO00O0O0O0OOOOO0

oo

0000000000

CO00O00O0O

177

CO0O0O0O0O0O0OCOPLOOOOODOO0O0OO0OOCO0DOOO0OO0OOOCO

COO0O0OOOO00O00DOOCOULODO0O0O0OD

0.



TAP-A OUTPUT (Cont'd)

141 230 .5512€+04 0. Q. [SPRA
142 230 L2706€ * 04 0. 0. $1.46
143 230 LS3626904 0. 0. $3.01
164 220 .3658€ 004 0. 0. 4.l
145 230 .8018€+04 0. 0. 56,41
140 230 L8010Ev04 0. v. 50.07
167 230 .8018€+04 0. 0. 61,12
148 230 L8018E°0¢ 0. 0. 62.99
149 230 .8018€+04 0. 0. 66,59
150 230 .8018€°04 0. - 0. 69,03
19Y 230 L8018 04 0. 0. 66.7)
152 230 LAQIBEUS 0. 0. 87,47
153 230 .B8018E+04 0. 0. e7.97
154 230 L23436404 0. 0. 68,21
15% 230 L25%1€+05 0. 0. 68,70
156 203 R ARR AT 0. 0. 68,70
197 203 L1696€ 404 0. 0. 68.71
158 203 13576404 0. 0. 68.71
159 203 2799805 0. 0 : 68.60
160 203 J9181E°04 0. 0. 68,06
161 20} +6866€705 0. . 68.30
162 203 L1527€+0% 0. 0. 68.30
163 230 .YOBBE 05, 0. . 46,11
164 230 .8552€ ¢04 0. 0. 49.12
T1AS 230 4198§40n . 0 0. LYRTY
Vo0 3 LB31VELDA 0. 0. $2.62
167 230 .S$676€+04 0. : 0. 56. 3
168 230 LI244E+05 0. 0. 56.32
169 230 12648405 0. 0. 59.02
170 230 L1244E+05 0. 0. 61.04
17 230 12446405 0. 0. 62.9%
172 230 LY244E°09% 0. 0. 66.52
173 230 1246€°09 0. 0. 65.82
124 230 12440009 o. : U. 66,70
14 230 RFITITI 0. 0. . 67.4¢
176 23C <1264€+05% 0. 0. 67.9.
177 230 +36356°06 0. 0. 6k,
178 230 39578 0% [\ 0. 68. 70
179 203 .9330€+04 0. 0. R 68.¢9
180 203 2799605 0. 0. 88,68
181 203 JAB85E 03 0. 0. 68.29
182 230 .5225€ 0% 0. 0. 45.37
183 230 4105¢+0%- 0. 0. 48.2%
184 230 L2015€+0% 0. 0. $0.29
18% 230 J3WVIEC0Y 0. 0. $2.04
186 230 2725805 0. 0. $3.93
187 30 59728 0% 0. 0. $6.11
188 230 © o LS972E+05 0. 0. $8.99
1089 230 .5972€+05 0. 0. 60.8%
190 230 .S9726+0% 0. 0. 62.88
191 230 ,swgpos 0. n. Y
192 230 89%2€+0S 0. N 0. 65.81
193 230 JS972E4NS n. Q. fe.42
19s 230 .3972E+05 0. 0. 67.62
195 230 .5972€+09 0. 0. 67.90
196 230 17456907 0. 0. - 68,14
197 230 1 300 S UB u. 0. 68,08
192 203 LA791€008 0. 0. 68.67
196 203 L 2239€+006 0. 0. 68.29
200 203 .5078E+06 0. 0. 67.78
201 203 A 24636405 Q. 0. o7.79
202 20 J33VSE-US 0. 0. 46,12
203 VP L2185E 06 0. 0. $0.96
204 202 16960408 Q. 8. $3.96
U3 eue LASLSEAUS 0. . 59.80
200 202 JAT9YE 00 0. 0. 62.57
207 203 +3420€°0 - 0. Q. 66,4
208 203 J2057¢+08 0. 0. 62.05
209 203 +8345€703 0. 0. 68.10
210 203 .6908€ *06 Q. Q. : B.6¢6
M 203 .6514E°00 0. . 0. 68.66
212 203 +8143E+06 0. 0. 68.29
213 203 +1303¢+07 0. 0. . 67.78
21¢ 202 © L 12089¢+07 0. 0. 46.37
215 20¢ .8303¢+0¢6 0. 0. $0.89
21¢ 202 O447€408 0. 0. £3.79
2V? 202 .1650€+0? 0. 0. $9.62
218 - 202 .6808t +00 0. 0. 62.42
219 203 + 1300807 0. o. 66.0¢
220 20N 26828006 0. 0. 66.97
221 203 2411800 0. 0. 68.06
2 203 .2625€+07 0. 0. 68.64
223 203 2475607 0. 0. 68.65
224 203 3096407 0. 0. 68.29
228 203 L49%1€37 0. 0. 07.78
226 202 53018407 0. 0. 45.3
227 202 <3416E407 0. 0. $0.03
228 202 A941€+07 0. 0. 56,19
229 202 6780807 0. 0. SY. 14
230 202 6786607 0. - 0. 63.30
2N 203 .6786¢ 07 0. 0. 66.01
23 203 .87868°07 0. 0. 67.60
233 203 J9914E 06 0. 0. 68.04
234 203 L1079€+08 0. 0. 68.62

178




TAP-A QUTPUT (Cont'd)

B O N,

23 203 1018808 0.
. 203 .12728408 0.
23?2 203 .2036€-08 0.
238 203 2643¢10 0.
239 203 5941409 0.
240 203 .1563¢€+09 0.
241 203 . .6091¢€+08 0.
262 203 .2931€¢07 0.
263 226 REATYXIA 0.
264 226 JA494E+02 0.
2469 226 10926403 0.
246 .26 17346403 0.
87 227 22436403 o.
248 227 L5814E°02 0.
249 227 14926903 0.
250 227 L2263€+03 0.
2% 202 . 1466¢ *06 0.
252 202 .2551€°06 0.
254 203 .3637€+006 0.
255 202 5570€+0¢ 0.
2%¢ 202 <9696€ 06 0.
2%8 203 13826407 0.
259 202 .3365¢-08 0.
260 202 . 3365¢+0% 0.
261 202 21676408 0.
202 ({1 .3iletsys 0.
263 202 43076208 0.
264 .202 .4307€+08 0.
265 203 .4307¢+08 0.
266 203 «4307€+08 0.
267 203 62926407 0.
208 203 .6850€°08 0.
269 203 640608 +08 0.
210 203 .8075¢€<08 - 0.
27 203 «1292€+09 0.
272 203 .1550€+11 0.
INTERNAL ADMITTANCES
INTERNGL  SELF BORDER BORDFR
NODE  ADM]Y ~NODE ADM]Y NODE
1 -.749¢-04 2 LA786-05 1
2 ~.1%1¢-03 1 175608
3 -.1%91¢-03 4 127€-0%
& =.151-03 3 L1276-0%
S  -.151¢-03 . J127€-0%
6 ~.151¢-03 S J127€-0%
7 - 1%1E-08 3 JA27€-08
8 -.1%1€-03 14 J127¢-08 9
9 ~.151€-~03 8 127€-05 10
10 -.152€-03 9 JI27€-05 20
1" -.226E-03 1 L676E-04 12
12 ~.476€-03 2 JI68E-03 M
13 =.475€-03 3 .148€-03 12
16 =.475€-03 3 J148E-03 13
15 =.475€-03 H <1486-03 V4
6 -,475¢-03 [ 148€-03 15
17 -.475€-03 ? J148E-03 16
18 -.475€-03 8 <148€-03 V7
19 -,475€-03 9 .148£-03 18
20 -.478¢-03 10 J148€-03 19
tal -.5748-03 AR 145€-03 22
22 = 123€-02 M2 .319¢-03 2t
23 -.122¢-02 13 J319e-03 22
26 =, 122602 W .319¢-03 23
2% = 1228-02 15 L3196-03 24
26 -.122E-02 1o .319€-03 2%
27 -,v22¢-02 V7 J319€-03 26
8 -,122¢-02 18 .319¢-03 27
29 ~.122E-02 19 .319¢-03 28
30 -.123¢-02 20 .319€-03 29
31 -.631€-02 32 .463€-02 1
32 -.196E-00 31 463E-02 33
33 ~.377e-O00 LT «996E-02 3
3¢ -,280€-0% M) 194€-01 38
3% -.205%¢+00 34 J318E-02 3¢
36  =-.393t-00 3¢ .513¢-03° 37
3?7 -.2806+00 3¢ J5956-03 243
38 -.899¢¢00 243 J277¢-03 39
39 -.859E°00 38 .232¢-03 40
40 =.8%59¢°00 39 «232€-03 &Y
AV -, 70900 40 «2328-03 244
02 -.8%91+00 244 43

+395€-03

AOMLT

676E-04
L1270-09
127605
127¢-05
J127€-0%
J127€-0%

127€-03

2127605
.127€-0%
148€6-03
+S24E-0%
+524€-05
.382€-05
.382€-0%
.382¢-05
«382€-05
.382€-05
+382€-05
«382€-0%
+382€-0%
874805
874E-0%

«636€-03
.636€-0%
«636€-0%
.636€-05

.036€-0%

+636€-05

.636€-05
.636¢-05

.556€-0%
996€-02

L 194E-01
R
+595¢-03
464£-03
1432603
+232€-03
«2326-03
«464€-03

. €95€-03

179

CO00O0O000DOLO0O0OCOO0O000C

[:]
ADMI Y
.5%6E-05
148603
168003
1408603
L1608-03
V4803
.148€-03

L 268E-03
.148€-03
.254€-05
«145€-03
«382€-0%
.382€-05
382605
-382¢-05
. N82€-05
.382€-05
+382€-0%
.382€-0%
«319¢-03
«127€-06
+636€-05
+636€-0%
.836€-0%
+636€-05
.636€-0%

.636€-05
+636£-0%

.636¢-0%
.290€-03

+107€-04
.762€-05

<127¢-04
<34088-0¢
R4
«290¢-03
.892¢-0)
.892¢-03
.892¢-03
.736¢~03
.892¢-03

68.03
68,62
68.64
68.29
67,79
70.00

ORDER
NODE

BOR(ER
Apmy 1 NOOE
.262€-05
T319¢-03
.319¢-03
“319¢-03
319€-03
.319¢-03
*319¢-03
2319¢-03
.319¢-03
.763€-05
.407€-03
.290€-03 243
.892¢-03
.892¢-03
.8926-03
.736€-03 244
.892¢-03
J$13E-03 245
.892€-03
.602€-03 48
V688-02
.321€-C¢ 3002
.535¢-04 3003
.$40€-02
+200E-03 3007
.199€-03 3008
.612€-03 3009
.612€-03 3010
.611¢-03 301
.304€-03 3012
3013

.610¢-03

YR

.602¢-03

«150€-03

«379¢-03

«127€-04

499¢-02
.831e-02

+391€+00
«279€+00
«857¢+00
857¢°00
857¢+00
.707€+00
.857€+00



[Y3
1%
(Y

50
51
82
83
54

L}

82
b1

39
60
'Y
(Y4
e}
'Yy
(3]

67
o8

(3]

93
Ve

vs
%
w?
o
*
"

"o

=.494¢ 400
=859t +00
-.280t+00
-.08%9¢+00
~. 94101
-.807¢-0"
-.481¢-0"
=.1608-0"
- .3%1¢+00
. 820800
- 185%¢-00
~.499¢-01
=, 039¢-00
- 735801

~ 39480
-.60%¢-0"

- 1626000
-.250801
- 1208501
“ 216000
-.373 -0
~. 373840Y
- 373401
-.308€+0Y
~. 3730001
~. 2150401
<. 3736400

. 12180V
<. 109¢+ 01

. rergeQ
139 M
= 151¢-0Y

= 1028-00
-.%00t-02

. Ye18-02
. 848603
=.200¢-02
~.1080-02
. 2654-02
-.630¢-02
=.390¢-02
=.458L-02
=101
= 03-0
~.5840-02
= 15101
= 141¢-0"

T o= 1368-01

=290
LY 244 LI

=.e%¢-0Y
=.5CVHE-0)

=.840¢-0Y
~.6700-0Y
18800
= 10000
= 3600
=.939¢+00
. 3%48+00

42
245
.
246

(13
(34

3026
59
60
61

a7
[}
64
(3]
Py )
o?
249

.295%5€-0)
+32ee-03
+3%515-03
492¢-03

.. 1586~02

.208€-02
J07¢-02
497:-0)
.269¢-02
~201€ <00
<408E-04
.V41€-0)
+2348-03
.152€-0)
«435€-01
.397¢-0)
426E-0Y
JS16E-02
398000
<132€-02
<Y3%¢-02
A77¢-02
.825€-03
«491E-0)
L691€-0)
O91E-03
18802
«691¢-03

.970€-03

J8918-0)

143602

«588€-0)
«3380:0¢
J402€-04

TYVE-04
A27¢-04

142804
1216-03
322804
4068E-04
$.13.1 £511)
+9038-00
JI41§=0)
«60%¢-0)
J161E-03
L2346-03
+394¢-03
«Y05E-03
.152¢-03
<1542-02

+410€-03
«392¢-03

A21E-03
«363¢-03

+60%¢~03
+394€-0)
154¢-02
+2348-00
+703¢-00
~V17¢-08%

J761¢-06

TAP-A QUTPUT (Cont'd)

110

(3}
(24
2487
(.13
(3]
[
PLY )
(22
269
0

101
102
o8

JA04E-0)
J351¢-03
464€-0)
1586-02
208802
L107€-02
.497¢-03
<256€-0%
66YE-02
-269¢-072
07804
«321€-04
+93%€-04
J641E~-02

LAeE-0Y
.368¢-02

L132€-02
L1M8€-02
AP26-02
L138€-02
.891€-03
L691¢-0)
.691€-03
138802
L691€-0}
1386202
L691€-03

Jr3ee-02
L388€-03

+3368-04
1140400
448E-00

1689¢-00
«4136-08

«138¢-00
+322€-04
«226€-04
2208-04
JIBSE-0a
079804
LO7T9¢ 04
J161E-03
J113€-03
JA18¢-08
.105¢-03
JP35€-04
«2388-04
+4108-03

«2089¢-03
«289¢-0)

+2348-00
7036-00

JH12E-08
J161€-00
«299€-03%
J61€-03
J16v6-03
JVeat-02

249€-02

28
29
30
n
10
30
20
r
39
$3
S4
34

b3
129

51
52
3¢
3
38
3o
40
[}

(Y

44

138

96
303
100

101
102

180

[RARIRIG
292¢-03
«290¢-03
+232€-03
448E-00
127608
763¢-0%
. 138¢-06
RIS
L2186-03
+304€-02
+306€-02
+039¢-02
V3408804

JIvee-02
J101¢-03

17460
218603
.280¢-03
199603
.612¢-03
(8126-03
L611¢-03
S04E-03
.610t-03
L351¢-03
.610¢-03

.198¢-03
.232E-0)

JA87E-01
H448-02
J835€-02

1661802
+339¢-02

. 158¢-02
«095€-0)
«195¢-02
«181¢-02
189930}
J1958-02
A0¢-02
J150¢8-02
«419¢-02
.300€-02
2 232€-02
+049¢-02
«803¢-02
«302¢-02

.840€-02
785¢-02

«304€-02
+304€-02

.63%¢-02
994E-02
«139¢-01
<3356-01
L164€-02
L249€-02
B YVTENH

8
[14
70
301?
3018
78
1)
pIV Al
3008
300e
3022
b})
56
39

Se
12¢

se
126
17
128

126

130

132
133
1%

13%

136
3
3100
1,
2
{3
"
3062

L2
3042
3063
3082
30°3

30%4

J351¢-08
.610¢-03
J190¢-03
857¢00
.506€-01
.689¢-0¢
A13€-00
BRI
3820000
R ALYEILY)
JH3eE-00
«655¢-02
N02€-00
L102€-01

3.0
.940€-03

JANE-
$919€-02
3802
L 2508-02
Jlese-02
JreBE-02
Jdere-02
L833E-02
J166E+02
L400E-02
Jdeet-02

J249E-02
224802

JT65¢+0Y
A958-02
0018-02

1+ 339¢-02
«150¢-02
W2188-08

2 Y3002
«419€-02
. 389802
2326-02
049€-02
.603¢-02
.302€-02
J860t-02
J785¢-02
<414E-03

1602
.108€-02

134600
.655€-02

+994€-02
4139801
REAT X

.33%¢-01
V000

+268¢€ *00-

L1286000

3014
3013
30ve

3019
020

3022
3024
(Y

9
129
o027
3028
M9

030

303
1Uh 24
308
pIATY
0N
0Ne

s03?
3038

3039
3040
3049

3040
3049
30%0

NN AT RIUY
N RRARILY
T IUT

ALY RN

TSI RIN

a0 g0t
Joe9-M

SR

a0

2ot

249 e

R EAEIN
REATE
B IFIXIN
JA22peMm
JAP2ee00
L307¢ 0
RIFITI0
ALY XU

JA2pemy

BRI R
L109¢ s

ML A1 RIUN
L02E-00

BA2€- 4

.820€-02
VM-

N29e-00

«401€-01
«669¢-01
«435¢-M

SYOVE 00
JORESOU

RELIKICU



102

103
104

108
106
107
108
109
1o

M
1"e

13

114
115
116

"7
118
e

123
124

125

126
127
128

129
130
131
132

133
134

135
13¢

17

=~ 137¢00

-.287¢+00
12960

=.427€+01

=.332€+01
=.192¢-02
~.876€+00

-. 1328400
~.100€+01

-.977€-02
-.280€-01

-.129€-01

~.106€-01
~.182€-01
-.437€-0Y

-.126€+00
~.524€+00
= 1508 -1

-.221€-01
= 214E-01

-.591€-02

-.9568-02
~.668¢-02
= 1346E-00

-, 13301
=.133-00
=.133¢-01
~.133E-00

=.133€-01
-.133¢-01

=.133¢-01
. 134¢-01

~.430E-02
~.260E-01
-.116€-01
- 139E-0
=.116¢-01
~.655€-02
«.103¢-01
=.740€-02
-.133€-01
=-.131€-0Y
- 131¢-01
- A31E-00
-.131¢-01
~A3E-00
=.131¢-01
-.131¢-01
=.134€-01
=.480€-02
-.303¢-01

-. 720802
-.447¢-02
=.189¢-02

-.155€-01
. 042€~02
- 267801
-, 701¢-02
=.126£-01
-.109¢-01
= 1738-02
=.112€~01
-.024€-02
-.136€-01
-.132¢-01
-.132¢-0
-, 13260
- 132¢-00
-.132¢-01
~.132¢-0V
-.V32¢-0V
-.138¢-01
-.538¢-02
-.369¢-01

97

102
122

13
"M
108
107
108

58

106
1"s

ARR]

TAP-A

+299€-05

.526€-02
.270£-0%

899¢-05

+204€-02
.192€-02
.192€-02

+229€-02
.368€-02

+204€-02
.048E-02

899€-05

.135€-02
«648€-02
+110€-01

.330€-01
172€+00
«4TUE-US

.201€-03
J186E-03

.701€¢-03

.526€-03
LAT4E-O3
+366€-03

«266€-03
.266€-03
2066E-03
+205€-03

J205E€-03
.265€-03

«265€-03
265€-03

«410€-03
.225€-03
J166€-03
.935€-03
.012€-03
«123€-02
125€-02
113802
L871€-03
.63%¢6-0)
.635€-03
.63%¢-03
«635¢-03
«635€-03
J635E-03
.6Y5€-03
.635£-03
.982€-03
«305€-03

«313¢-03
<114€-03
RARI L]

.656€-03
<119§-03
.328¢-03
.107¢-03
145€-02
126€-02
191€-02
L194E-02
J178€-02
.135€-02
.905¢-03
.9085¢-03
.985¢-03
.985¢-03
.985¢-03
.985€-03
.985¢-03
.985¢-03
.152€-02
.567¢-03

101

104
103

104

105
109

10
109

114
m

140
163
112
116
259
123

124
125

126
127
129
130
131
132
133

134
13%

136
37

OUTPUT (Cont'd)

348€-02 103

.912€-03 3068
.912€-0> 105

.322€-02 106
276€-02 307
.229¢-02 90
L2186-02 9
.218€-02 92

L135€-02 112
.638€-02 M6

.935€-03 114
L165€~02 113
L697€-02 114
.359€-02 115
.496€-02 118
.389€-02 V7
SCUVE-US B

J186E-03 109

.282:-03 S8
+282E-03 126
474803 60
.3eet-03 o)
206€-03 &2
L206E-03 63
266E-03 64
«2656-03 65
205€-03 60
.265€-0) &7
L265E-03 o8

«265€-03 69
.410€-03 70

L225€-03 N
106E-03 72

.+3136-03 73

.8126-03 123
JI236-02 124
L125€-02 125
113602 126
.871€-03 127
.6356-03 128
J6356-03 129
.635€-03 130
.635€-03 1N
.6356-03 132
.635€-03 133
.635€-03 134
.635€-03 133
.982€-03 136
.365¢-03 137
.323¢-03 138

.3236-03 159
L402E-04 160
a276-06 77
.328€-03 160

954E-04 162
.202€-03 182

.501E-03 155

181

524€-02

2816400
L3228-02

.276€-02
331€00
+A14E-03
.1166-02
.1088-02

.638€-02
.359¢-02

467€-02

A67€-02
315¢-02
SL211¢-02

.468¢-02
.468¢-02
S0k~

. 155€-01
.540€-03

.520£-03

.515€-02
351602
+250€-02

L768€-02
.768€-02
67¢-02
+633E-02

L 166€-02
440€-02

T66€-02
1249€-02

«226€-02
157¢-01
.544E-02
626€-02
.491€-02
I7%¢-02
+349€-02
+2336-02
+510€-02
<509€-02
.509€-02
.509€-00
.509¢-02
+509€-02
.308€-02

.508€-02

.508E-02
J149€-02
< 104€-01

.656£-03
119¢-03
J142€-04

.410€-02
.107€¢-03
684€-02
+684€-02
589€-02
.463€6-02
«231€-02
«450€-02
<307€-02
.673€-02
+673€-02

- +873E-02

.673€-02
.673€-02
673€-02
.673€-02
.673€6-02
.673¢-02
A97€-02
<214E-01

305%

3062
3072
12
123
124

3073
122

AR
116
1?7

3076
77
13

140
10

$9

143
164
2467

146
17
148
248

150
249

152
250

.682¢+00

.642€+00
213800
L641E-02
.102€-01
«155¢€-0Y
< 154€-01

+968¢-02
.462€-02

.315€-02
L211€-02
496602

.836€-01
< 344€+00
40¢2E-U¢

.626€-02
< 154€-01

1265¢-02

<341€-02
.233€-02
.319¢€-02

+509€-02
.509¢-02
+309¢-02
J134E-02

+309€-02
3268-02

.508€-02
.517¢-02

J149€-02
<104€-01
$726-02
589¢-02
463602
231602
480E-02
-307€-02
L6736-02
6736-02
1673602
L673€-02
.673¢-02
67302
.6736-02
67302
167302
197¢-02
LS726-02

.252¢-02
.2526-02
954€-04

104601
«410€-02
J173€-01

. 397¢€-02
312¢-02
+156€-02
»303€-02
«207€-02
454€-02
«454€-02
454€-02
4S4E-02
A54E-02
454€-02
454€-02
.454£-02
«454£-02
«133¢-02
RIYI T

3067
3069

3070

30%¢
3087
3058

3074
3060

3075

30%Y

141

162

148

149

151

178

179

158
157

682600
«042€°00

W213640

«861¢+00
. 130600
.978¢€+00

. 190€-02
.263€-0¢

.220€-0Y

.50%€-03
691€-02

JA75€-02

.510€-02

S509€-112
.508€-02

.508¢-02

214€-00
347¢-02
.167¢-02
J167€-02




198

201
202

203

~.803¢-02
-.216€-01
=.349€-01
~.200€-01
=.207¢-01
-.212¢-01
=.230€-01
=.185¢-01
= 1928-01

~.174£-01
- 176¢-01
= 174€-01

= ATME-O
. 174€=01
- 176€-01
. 174E-01

-.200€-01
= 124601
~.295¢-01
-.288F-01

. 321€~01
~.255€-01

-.651€-02

- = . 347€-01

- 3926-01
-.480€-01
-.382¢-01

~.348€~01
=.388¢-01

-.341¢-01
- 293¢-01
-.3648-01
=.304€-01
=.333¢-0V
=.4026-01
=.935¢=01
=.130€+00

=. 168800
=.107600
. 117¢¢00
+11100100

=.381€°00

«. WMNFNN
=.279€+00

~.279¢°00
=.379€+00

=.390¢+00
=.259€+00
=.183€+00
~.135¢€+00
-.887¢-01
=.393€+01
= 404601
=~.440€ 01
. 289t 01
. 773¢°00
=.581¢+00

-.151¢°00
=. 368400
-.581¢+00
. 252€+01
«.8635€°00
=.159¢€0Y
=. 25280

= 409-0Y

178
179

118
182
183

184 °

185
186

187
188
189

190
191
192
193

194
195

197

198
161

162
e

202
203
251

205
252

207
254

210
Fal]
212
117
24

«501€-03
.656€-03
+328¢-03
«697€-02
<603€-02
917¢-02
«934¢-02
«840£-02
+649€-02

JA73€-02
+473E-02
473602

«46736-02
-473¢-02
-4736-02
-473¢-02

+736-02
J731€-02
+272€-02
-183€-00

«140€-02
«202€-03
+OLLE-Q2
«661E-04
«110€-01

«134€-01
«192€-01
.128€-01

-122€-01
. 108€-01

+148E-01
J75E-01
-989¢-02

«330e-01
+508€-01

«73J€-01
A006-0Y
«462€-01
b1t 01
+562€-01
«6064€-01
1376601
+211E-01
+193€-01
~1346-0Y
2172600
«209F 0N
«218€+00

S1SSE NN
+134E+00

«134£°00
«134€+00

«234€+00
+155€+00
<869€-01
. 795€-01
«551€-01
«740€-03
+180€-03
«473¢-04
«184€-04
887¢-08
<464¢-03

+464E-03
464803
.464€-03
.138€-02
.138¢-02
.138¢-02
.138£-02
.2366-01

TAP-A OUTPUT (Cont'd)

181

262
203

204

20%

+636€-03
«328¢-03

&73€-02

473€-02
«473€-02
-473¢-02

473€-02
4738-02
+4736-02
+&T73E-02

L7316-02
272€-02
+133€-02
]1505-02

«969€-0"
.202€-03

.887¢-06
«134€-01

<192€-01
. 236E-0Y
. 122¢-01

172601
«143¢-01

L172€-01
«989€-02
.556€-02
.50%¢-02
+352€-02
e73E-04
«508¢-01
+730€-01

.897€-01
24026200
+653€-01
+5620 04
+653-01
«376€-01
+211€-01
193€-01
J134E-01
-180€-03
+209€+00
~218€+00
+155€+00

SVAF N
< 134€+00

«134£+00
+234€+00

.155€+00
+869¢-01
L 795€-01
+551€-0V
«740¢-03
< 179€+01
«216€+01
«228E+01
221260V
« 7736400
277603

«395€-03
.326¢-03
«492¢-03
.825¢-03
«118€-02
«970€-03
< 143¢-02
. 128€-01

156
15¢
161

164
165

167
251

169

170
252

172
173
174
254
176
122
178
179

181

187

182

<367€-02
» 104€-01
L73E-0
.3976-02
.312€-02
.156€-02
.303¢-02
«207€-02
.230€-02

+454€-02
«454€-02
-$966-03

+454E-02
JASWE-02

A54€-02 -

+230€-02

«456€-02
+133€-02
SV6GE-0
+J0E-02

«170€-01
+969€-03

+B44E-02
.298€-02

L117€-02
155€-02
.361E-02

+281E-02
341€-02

J111€-02
.995€-03
L108€-01
+102€-01
+128€-01
<176€-01
«496€-02
«319€-02

. 248€-02
8346=02
2262602
v634E 00
.103¢-02
«927€-03

2101€-01 -

952€-02
< 119€-01
<190 -01
.389€-02
L280NE-12
-202¢-02

b9RE =112
«352€-02

A98E-02
.502¢-02

727€-03
+T792€-02
JT4TE-02
+9336-02
+149€-01
«216€+01
«228E+0Y
«212€+01
773£+00
.895€-06
+602€-03

.156€-03
.379€-03

+602€E-03

<&14E-03
+107€-03
.259¢-03
«4126-03
«230€-02

128
132
134
136
255

+340€-02
+102¢-01
<170€-01
«2988-02
«234€-02
N178-02
«2288-02
+155€-02
+456E-02

+349€-02
J361€-02
~654E-02

J361€-02
J361E-02
361€-02
A54£-02

J361E-02
.995€-03
.108E-01
102€-0Y

.128€-01
L184€-06

+236€-02
-228¢-02
J111€-02
361¢-02

«262€-02
JShiE-02

«103¢-02
927€-03
A01E-00
952€-02
«119€-01
«190¢-01
«468€-02
-301€-02

J234€-02
2399€=02

«973€-03
«875€-03
1953€-02
.898¢-02
112€-01
L1806-01
408802
SINVE-02
+362€-02

A99F N2
<498€-02

.599€-02
.498€-02

.875€-03
-953€-02
.898€-02
S112€<0
-180€-01
ST46E-03
S181€-03
L477€-04
S186€-0s
A14E-03
.107€-03
L259€-03
.412€-03
.$19¢-02
J34E-02
.326€-02
.517€-02

2V4E-02

204

206

208

211

21
(A
216
217

21y

216
218

220

3092
3093
309
3095
3096
3097
3098

JANE-02

28102

JANE-00

-1026-01
J1768-01

A96€-02
+319¢-02
«248€-02
«634€-02

«B34E-U¢

“.234€-02

267¢-02

973¢-03

«579€+00
+ 150€+00
«364€°00
«579€+00
2516401
<651€+00
+158€+01
.251€+01



are

=.357¢-01
-.457¢-01

=.143€+00
=.114€+00
© =.142€°00
-.328€+01
=, 262601
= 2716400
. 237€+00
. 184€+01
-~ ATE0
= A71E+0
. 234E01
=.247¢01
= 154€01
~.106€¢01
-.864E°00
-.369¢+°00
-.180¢+01

JA726-01
.172€-0V

.897€-01
.653€-01
.653¢-0Y
<109E+01
L109€ 01
2133601
<138€+01
.966€+00
852€°00
.852€°00
.852€+00
149E+0Y
+981€+00
- .551€+00

.505€+00

.349€+00

.669€-02

INTERMAL CONTACT CONDUCTANCES

MODE
1

1O  NOOE-TADLE
$3

WA A o s =

bl
.

3.

3.

NODE - TABLE

TAP-A OUTPUT (Cont'd)

238

.108€-01 190
LAT8E-01 194

.488€-01 25
LA116-01 282
664E-01 254
.389€-02 3107
133601 226
138601 227
.986€+00 228
.852€+00 229
.852€+00 230
.852€°00 2
<149€+01 232
.981€+00 233
+5516+00 234
.505€+00 235
+3649€¢00 236
J409€-02 237
JA79€+01 3106

NODE-TABLE NODE-TABLE

183

.596€-03
.230€-02

J216E€-02
.373¢-02
«531€-02
.218€+0)
.389¢-02
.250€-02
.362€-02
.498€-02

.698€6-02 .

.498E-02
J498€-02
L727€-03
192€-02
LT67E-02
.933€-02
J149€-0Y
473E-02

256
258
228

230
t3-7

NODE-TABLE

3738-02
.$31¢-02
.2028-02

+352¢-02
.502€-02

NODE=-TABL S

191 J30E-02
195 L3606-02

NCOE-TABLE



TAP-A QUTPUT (Cont'd)

FORCED COMVECTION,GAS CONMDUCTIVITY OR CONTACY .  C(TANCE TABLES

TABLE  TImE COEFF, JRL COEFF. L3 COEFF. Timg COEFF, Vime Coers,
(TEmP) (TEmP) (TEmp) . (TEmP) (TEMP)

1
$50.000 .838t-06 800.000 .8%58e-06

2
50.000 .558€-06 600.000 .962E-0¢

3

100.000 .874€-06 200.000 .795€-06 300.000 .7316-06 400.000 .668¢-06 500.000 .&36¢-0¢
800.000 .6Y2¢-06 700.000 .596E-06 800.000 .588¢-06

30.000 .102€-07  100.000 .109€-07  200.000 .122€-07 00.000 .149€-07 600.000 .176{-07
800.000 .203e-07

$0.000 .182¢-07 100.000 .Y94E-07  200.000 .218¢-07 300.000 .242¢-07
0.000 .128e-05 800.000 .270€-0%
SURFACE TO BOUNDARY CONNECTORS

NODE TEMP  NODE TEMP MECHAN] S AREA FILM COEF [YLIA) AR
3001 56.28 5022 53.03 RADIATION COMNECT 12.9664 .8082¢-06 L016€-04
3002 56.26 5023 $3.01 RADIATION COMNECT 37.6991 .80826-08 i30s?t~04
3003 $6.23 5024 32.99 RADIATION (OMNECT 62,8318 .8081€~06 .50776+04
3004 56.20 %028 52.9¢6 RADIATION COMNECT 40,8407 .8080¢-00 . 3300€-04
300% 53.86 5026 52.60 RADIATION CONNECT 297.8230 J1091€-05 +3268€-03
3006 56.0) 5027 53.78 RADIATION CONNECT 536.0813 L1098E-0% .5884€-03
3007 $6.03 5028 - 55.18 RADIATION C(ONNECT 321.070? +6645E-06 .2133¢-03
3008 56.62 5029 56.40 RADIATION CONNECT 228.2079 .6656€-06 .1522€-03
3009 $9.23 5030 $9.17 RADIATION CONNECT 703,786 .6707¢-0¢ 4220€6-03
3010 61.20 031 61.19 RADIATION CONNECT  703,7166 L6745E-06 JAT67E-03
3011 ¢3.01 S032 63.02 RADIATION CONNECT 03,7166 16789E-08 A7P2E-03
3012 64.53 3033 64.5% RADIATION CONNECT | 580.5662 - .6810€-06 . 3954€-03
3013 65.85 503« 65.8¢ RADIATION CONNECT  703.7166 .6837€-06 L4811E-03
3014 66.68 S035 - 66.73 RADIATION CONMECT  404.6371 .6853€-06 J2273€-03
3018 67.51 503 67.50 RADIATION CONNECT  703,7166 +6869€-06 L4B34E-03
3016 67.90 5037 67.98 RADIATION COMMECT  228.7079 .68776-06 «1573¢-03
3017 68.28 5038 68.29 RADIATION CONNECT  703,7166 ,6885¢-00 J&B4“E-0)
3018 68.32 5039 68,63 "RADIATION COMNECT 40,8407 L6584E-0¢ L2689€-04
3019 68.3% 5040 68.64 RADIATION CONNECT 62.8318 .6584€-0¢ 137806
3020 68.34 5041 68.64 RADIATION CONNECY 37,6991 L6585€=00 L2482¢-04
3021 68.34 5042 68,64 RADIATION CONNECT 12.5664 J6585€-06 B274E-05
3022 $3.03 5001 $6.28 RADJATION COMNECT 12.5064 80006t ~(6 1006€-04
3023 $3.01 5002 56.26 RADIATION CONNECT 37.699 .8006€-0¢ .3018€-04
3024 $2.99 3003 56.23 RADIATION CONMECT 62.8318 .8005¢-08 L5030t -0¢
302% $2.96 SO0 . $6.20 RADIATION CONNETT 40.8407 .8004€-06 L3269€-04
302e $2.46 5005 53.84 RADIATION CONNECT 325.1%20 . 1008¢ ~05 .3278¢-03
3027 $3.78 5006 56.03 RADIATION CONNECT $79.85¢¢ 21092€-05 4 869(-0)3
3028 $5.18 5007 $6.03 RADIATION CONNECT g?g. 010 LSRN =06 L2300 U3
n29 $6.40 8008 56.62 RADIATIUN CONNECTY 81,7984 .5602¢-06 «1522€-03%
3030 $9.17 S009 $9.23 RADIATION CONNECT 867.0720 JS446E-Q0 .4722€-03
3081 41,19 S010 81.20 RADIATION CONNECT 847.0720 5678€-006 .4750€6-03
3032 63.02 S0y 63.01 RADIATION CONNECT 867.0720 .5507¢-06 A7756-03
3033 66.55 5012 64.53 RADIATION CONNECT 715.3344 .5531¢€-08 JIPSTE-0N
3034 65,84 3013 65.85 RAOIATION CONNELT  867.0720 L3332E-08 L6816€-03
203% 66.73 5014 66.68 RADIATION CONNECT 498.5664 .5567¢8-06 .2775¢-0%
3036 67.50 S01S 67.51 RADIATION CONNECT  867.0720 .$S79€-06 L4837¢-03
3037 67.98 5016 67.90 RADIATION CONNECT  281,7984 .3887¢-06 S1574E-03
3038 68.29 5017 68.28 ‘RADIATION CONNECT  253.3476 .ssvic-go RYSE{ENL
3039 68.63 SOIA 68,32 RADIATION COWNEC] AU, BAU/ 8590 -06 L2691E-04
300 68.64 5019 68.33 RADIATION CONNECT 62.8318 .6590€-06 L1004
3041 68.66 5020 68.34 RADIATION CONNECT 37,6991 JHSINFeNA L1 - 04
ne? o880 502V 68.34 AADIATEUN LUNNEC? 12.5664 .6590€-06 .82826-05
3043 45.13 5051 36.00 RADIATION CONNECT 12,5664 «1609€-05 L2022€=0¢
3064 45.13 5052 36.00 RADIATION CONNECY 37,699 .1609€-05 +6067€-04
3045 45,11 5053 36.00 RADIATION COMNECT 62.8318 .1609€-0% L1011€-03
3046 45.10 5054 36.00 RADIATION CONNECT 40,8407 . 160vE-0% L6572€6-04
3047 45.08 $0%% 36.00 RADIATION CONNECT  160.2211 .1609€-09 J2578E-03
3048 45.63 5056 45,44 RADIATION CONNECT  376.9908 .1040€-05 © .3921€-03
3049 47.68 5057 47.38 RADIATION CONNECY  879.6452 .1046€-05 .92036-03
3050 $0.84 5058 50.40 RADIATION CONNECT  816.813¢ .1056€-0% .8625€¢-03
3051 36.00 5043 45.13 RADIATION CONNECT 12.5664 <1567¢-05 19698 -04
3082 36.00 5044 45.13 RADIATION CONNEC? 37.6991 1567605 .59076-04
3053 36.00 5045 45,11 RADIATION CONNECT 62.8318 L1567€-05 9865E-04
3054 36.00 3046 45.10 RADIATION COMNECT 40,8407 .1567€-0% +6399E-04
3085 36.00 5047 45.08 RADIATION CONNECT 160.2211 -1567€¢-05 .2511¢-03
30%¢ 45.44 5048 45,63 RADIATION COMNECT  $95.7241 .1027€~0% .61186-03
3087 47,38 5049 47.68 RADIATION COMNECT  901.68364 .1033€-0% 931203
3038 $0.40 3%0%0 50.84 RADIATION COMNECT 676.2273 .1062€-0% +7046€-03
30%9 43.24 3061 36.00 RADIATION CONNECT 150.7963 .1519€-0% «2291€-03
3060 42.88 5062 36.00 RADIATION CONNECT $01.1326 <1517€-0% . 7605¢-03
3061 36.00 30%9 83,24 RADIATION CONNECT  150.7963 +1487€-05 .22436-03
3062 36.00 3060 42.88 RADIATION CONNECT $01.1326 «1487¢-0% 7453603
3063 36.00 98 36.00 SPECLFIED TEmP 12,5664

3064 36.00 9 3¢.00 SPECIFIED TEMP 37,6991

3065 36.00 Y00 36.00 SPECIFIED TEMP 62.8318

3066 36.00 101 36.00 SPECIFIED TEmp 40.8407

3067 36.00 102 36.00 SPECIFIED TEmP 180.2211

3068 36.00 103 36.00 SPECIFIED TEmP 65.9734

3069 36.00 104 36.00 SPECIFLIED TEMW 150.7963

3070 36.00 10S 36.00 SPECIFIED TEWP $01.1326

307 36,00 106 36.00 SPECIFLIED TEMP . 777.4933

3072 36.00 108 36.00 SPECIFIED TEMP 37,6990

3073 36.00 112 38.38 SPECIFLIED TEMP 3732.2089

3074 3¢.00 112 38.38 SPECLFLED TEMP 791,684
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307% 36.00
3076 36.00
3077 36.00
3092 57.%6
3093 65.14
3094 67.03
3095 68,11
3096 S$7.47
3097 65.15
3098 67.0%
3099 68.14
1o 70.00
3102 70.00
3103 70.00
3104 70.00
310% 70.00
3106 70.00
307 0.00
3001 56.28
3002 56.26
3003 $6.23
:3004 $6.20
3005 53.84
3006 $6.03
3007 $8.03
3008 56.62
3009 - $9.23
3010 61,20
3011 63.01
3012 64.53
3013 65.85
3014 66.68
3015 67.51
3016 67.90
3017 68.28
3018 68,32
3019 68.33
3020 68,34
3021 68, 36
3022 $3.03
3023 $3.01
3024 $2.99
3n2s $2.96
3026 $2.606
3027 3.78
3028 $5.18
3o2¢ 56.40
3030 $9.17
30 61.19
3032 63.02
3033 94,95
3034 ¢5.84
303% 66.73
3036 67.%0
30 67.98
3038 68,29
3039 68,63
3040 68.64
304 68.64
3042 68.64
3043 45,13
3044 45.13
3045 451N
3046 45,10
3047 45.08
3048 45.63
3049 A7.68
30%0 $0.84
30%1 36.00
30%2 36.00
3083 36.00
3054 34.00
30%% 36.00
3056 45,44
3087 47.38
30%8 $0.40
3059 43,24
3060 42.00
30¢t 36.00
3062 36.00
3092 $7.%¢
3093 65.14
3094 67.03
309% 68,11
309¢ S7.47
3097 65.13
3098 67.0%
3099 68,14

'llﬂOU' Times

1728000.004142200.00682%5600.009417600. m'a-o-..nnooa-t'on--o.o.ttoo.-.o.-o.--..oo.o.a----‘-o---.oo-c

TAP-A QUTPUT (Cont'd)

39.38

67.03
68.11

$9.1?7

- 61.19

63.02
64,58
65.84
66.73
67.50
67,98
68.29
68.63
68.64
68.64
68.64
45,13
45.13
5.1
45.10
45.08
45.63
47,68
50.84
36.00
36.00
36.00
36.00
36.00
65,44
427,38
$0.40
43,24
42.88
36.00
36.00
$7.56
63.14
67.03
68.11
S7.47
65.1%
67.0%
68.%4

SPECIFIED TEmP
SPECIFIED TEmP
SPECIFIED TEmP
RADIATION COMMECT
RADIATION CONNECY
RADIATION CONNECT
RAOIATION CORNECT
RADIATION COMNECT
RADIATION COMNECT
RADIATION CONNECT
RADIATION COMNECT
SPECIFLED TEmP
SPECIFIED YEmP
SPECIFIED TEmP
SPECIFIED TEmP
SPECIFIED TEmP
SPECIFIED TEMP
SPECIFLED TEMP

TEmP
TEmP
TEWP
TENP
TEmP
TEmP
Tt
TEWP
TENP
TEmP
TEnP
TEnP
TEmP
TEMP
TENP
TEnP
TEmP
TENP
TEmP
TERP
TERP
TEN
TEmP
TEnP
TEmP
TEnP
TEmr
TENP
TEWP

TENP
TEMP
TENP
TEmP
TENP
TEnP
TEnP
TEmP
TERP
TERP
TEWP
TERP
TEnP
TEnP
TEWP
TERP
TEmP
TEmP
TEWP
TEmP
TENP
TEWP
TEmp
TEnP
TEmP
TEnP
TEnP
TEnP
TEmP
TEne
TEne
TEmP
TEWP
e
TEme
TEmP
TENP
TEnP
TEnP
TEn
TEnP

CONNECTED
CONNECTED
CONNECTED
COMNECTED
CONMECTED
CONNECTED
COmnECTRD
CONNECTED
CONNECTED
CONNECTED
CONNECTED
CONNECTED
CONMECTED
COMNECTED
COMNECTED
CONNECTED
COMNECTED
CONNECTED
CONNECTED
COMMECTED
CONMECTED
COMNECTED
CONNECTED
COMNECTED
COMMECTED
CONNECTED
COMNECTED
CONNECTED
CONNECTED

CONNECTED
CONNECTED
CONNECTED
CONMECTED
CONNECTED
CONNECTED
CONNECTED
CONMECTED
CONMECTED
CONMECTED
COMNECTED
COMMECTED
CONNECTED
COMNECTED
COMMECTED
CONNECTED
CONNECTED
CONNECTED
CONMECTED
CONMECTED
CONNECTED
CONNECTED
COMMECTED
CONNECTED
COMNECTED
COMMECTED
CONNECTED
COMMECTED
CONNECTED
COMNECTED
COMMECTED
COnNmECTED
CONMECTED
COMMECTED
COMMECTED
COMMECTED
COMMECTED
COMMECTED
COMMECTED
COMNECTED
CONNECTED

13571.060688
51572.34%¢
ey
475.0087
123.1%04
299.0796
475.0087
585.273%
151.7376
308.5056
585.273¢
LA LX)
51572.3414
13571, 6088
5287.2960
254.46088
testsRtsey
secncsnsee

12.5664 .

37,699
62.8318
40,8407
297.8230
$36.0813
321.0T707
228.7079
703.7166

395.6016
281,7984

867.0720
867.0720
867.0720
715.3344
867.0720
498.5664
867.0720
281.7984
253.347¢
40.8407
62.8318
37.6991
12,5664
12.5664,
37.6991
62.8318
40.8407
160.2211
376.9908

585.2736

.6674E-06
.6823€6-00
.6860€-06
.6881€-006
5619606
«5541€-06
+5572€-06
.5589€-06

«3170€-03
+8402¢-04
.2052¢-03
+3269€-03
.3172¢-03
.8408€-04
.2053¢-0)
«3271¢-03
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CALCULATED SPREAD DETWEEN INTERNAL NODES * 221
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TAP-A OUTPUT (Cont'd) ‘

Drywell 5 Predictions - February 1, 1979

ANAL TEMPERATURES AT _173E€+07 SECONDS

NODE TEMP NODE TEMP NODE TEMP - NQDE TEMP NOOE TEMP
1 621,77 4 502.61 3 '522.47 [ 528,38 b 530.87
6 531.98 ? $31.94 8 530.19 9 525.35 10 486.88
n 179.22 12 446,17 13 468,25 14 676,86 15 677.66
16 £478.92 1?7 478.88 18 476.90 19 471,69 20 633.51
21 263.94 22 2.7 23 341,92 26 i 350,17 . 25 153,99
26 LN 27 358 .08 48 352,98 N 346,41 30 312,18
3 95.22 32 94.83 33 94.54 34 94.39 35 93.83
36 158.17 3?7 188.04 : 38 222.46 39 232.34 40 237.42
[} 239.70 42 239.69 43 236.96 [} 227.67 45 208.2¢
1Y 145.95 134 145.89 48 146,63 49 148,43 . S0 149.85
S\ 83.5% S 93.68 53 79.61 54 79.66 55 79.69
56 79.77 b4 78.04 58 77.59 59 78.57 60 90.23
61 111,70 62 127.25 63 152.88 .Y} 163,33 65 169.05
86 171.72 6? 171,864 68 168.79 Te9 160.42 70 163,71
”n 120.83 22 84.86 73 81,72 74 82.23 75 82.73
76 83.1? 77 83.41 78 53.96 79 60.60 80 7.61
81 53.99 82 60.61 83 - 1.57 84 56.05 85 60.62
as 71,48 (.24 54.15 38 60.62 89 71,36 ' 90 54.28
91 60.64 92 71.19 93 52.16 9% 52.18 95 52.20
96 $2.23 97 52.26 98 42.00 99 42.00 100 %2.00
101 42.00 102 42.00 103 42.00 104 4€2.00 105 42.00
106 42.00 107 55.47 108 55.52 109 60.55 110 70.12
11 . 112 44,61 113 52.64 114 51.06 115 48.99
116 44,01 "7 43,14 118 £2.96 122 54.56 123 59.97
124 69.60 128 17.27 128 87.03 127 104.04 128 122.57
129 140.20 130 149,97 »n 155.50 132 158.16 133 158.32
134 155.01 135 147,75 136 130.19 137 114,69 138 83.56
139 81.15 140 58.48 161 67.06 142 73.59 163 81.467
144 93.19 145 107.36 146 121,68 T167 130.24 148 135.40
149 138.00 150 138.29 151 135.62 152 129.37 153 116.53
154 106.04 15$ 81.03 156 73.53 157 74.10 158 74,52
159 70.69 160 mn,?78 161 68.6) 162 68,65 163 56.72
164 64,24 165 70.13 166 76,67 167 85.48 168 96.57
189 108,45 120 115,68 i 120.69 112 1¢3.21 173 123.47
174 121.53 175 116,32 176 106,72 177 99.09 178 79.54
179 72.37 180 70.69 181 68.61 o182 53,98 183 59.68
18¢ 64.30 185 68.87 186 74,49 187 81.56 188 90.10
189 95.49 190 99.7% 9 102.10 192 102.90 193 101.64
19¢ 98.22 195 92.93 196 88.61 197 77.00 198 20.56
199 68.58 200 67.9¢6 201 67.95 202 51.40 203 57.77
204 62.31 205 7,76 206 75.97 207 80.02 208 79.03
209 76.01 210 72.47 211 69.57 212 68.66 213 67.94
2146 47,65 215 $1.13 216 53.62 217 39.14 218 #2.1%
219 66.28 220 67.14 221 68.05 222 68.45 223 68.46
2264 68.26 225 67.92 226 £6.17 7 49.31 228 52.61%
229 56.59 230 60.64 23 63.69 232 65.78 233 66.53
234 67.57 235 68.18 236 68.20 237 67.92 238 70.00
239 70.00 240 70.00 261 70.00 242 70.00 243 204.23
244 239.80 245 236,94 246 194,14 247 135.86 248 171.87
249 167.28 250 137.65 251 65.76 252 78.18 256 78.04
255 - 55.60 256 63.95 258 ‘67,79 259 42.93 260 46,09
261 £9.20 262 52.28 263 56.45 264 60.51 265 ¢3.58
266 65.70 267 66.47 268 67.53 269 68,16 270 68.21
PA] 67.92 272 70.00
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NAL TEMPERATURES AT

NOOE
1

[}

1
16

139
166
149
154
159
164
149
126
179
184
189
194
199
204
209
2146

219
226
229
234
239
244
269
255
261
266
2N

TENP
419,04
$27.48
327.58
475.68
265.78
356.21
102.09
183.47
264,10
150.82
90.94
87.%
119.28
179,40
126.90
88.50
61.62
79.1¢
68.43
59.8%
50.40

$0.40 .

$3.0?7
$2.80
77,48
148.00
162.45
86.53
101,35
146,61
112.54
73.45
72.58?
112.09
129.71
79.62
72.58
106.47
105.87
69,57
70.13
81.59
53.65

69,22
68.53
56.21
66.28
70.00
264,19
176.22
59.91
51.61
63.53
67.97

TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - March 1, 1979

«A1S€207 SECONDS
NOD TENP

498.00
s27.%6
442.088
475.54
318.24
3%6.04
101.7)
1.3
243,98
150.66
100.68
85.627
15271
179.30
90.40
88.2)
68.54
61.82
78.90
$9.90
$0.40
63. 41
$2.76
$0.82
8%.09
158.01
154,70
66.%4
115.56
148.6%
86.46
73.56
78.32
124.71
123.93
73.34
.2
108.78
99.99
68.2%
79.78
76.69
56.26

70.00

187

1

[

136.70
75.08
130.0%
143.56
77.11
69.70
84,91
129.62
1138.7%
69.65
82.94
111,06
95.15
68.26
83.9¢v
71.70
58.26

70.11

TENWP
523.77
520.33
«71.50
467,86
350.55
366.17
101.32
236.70
231,23
152.98
ar.17
86.264
170.9%
167.00
87.60
68,33
61.70
79.04
59.78
50.40
50.40
68.50
59.26
82.57
111.87
166.25
120.95

TEmP
526.36
482.16
474,41
430.03
354.49
312.12
1N0.AR2
261.90
211,78
154.30
87.22

97.96 -
176.78

149.95
88.07
79.28
68.37
61.99
59.81
50.40
50.40
77.9¢
57.26
67.95

130.32

166.17
89.11
89.59

144.08

123.40
78.29
64 .86

105.00

132.24
84.88
67.90
98.92

109.91
73.23
65.564
85.81
68.21
65.60

69.18
53.61
64.99
70.00
208.48
179.47
84.28
50.40
61.30
67.82




NAL TEMPERATURES

NODE

1"

164
14y
156
159
164
18v
t7¢
179
184
189
176
199
204
209
214

219
226

236
239
PLY3
249
2595
261
266
271

TENP
415,93
$21.%%
375.30
470.%7
266.3)3
395.30
107.94
167.01
263,67
151,61
97.29
93.8)
124,87
180.90
128.43
90.62
69.58
86.08
79.9¢6
67.93
59,70
$9.70
61.97
61.%2
84,45
151,95
163,77
88,68
106.92
149,02
116,40
75.02
79.48
121,42
131,92
77,350
79.39
108,73
108,35
70.4%
76.18
83.9¢6
60.82

.70
68.97
58.3%
65.52
70.00
263.60
175.15
65.03
56.13
62.26
67.79

AT

TAP-A OUTPUT (Cont'd)-

‘Drywell 5 Predictions - April 1, 1979

083807 SECONDS

NODE

TEmP
692.43
$21.10
438.3%
470.09
318.76
192.9%
107.59

-19%.00

243.19
151,49

71.92

188

TEMP
$91.57
$19.00
4£59.40
467,74
339.70
3", 78
16733
227.56
239.98
132.00
93.67
L91.89%
163.47
176.8¢
89,24
69.%¢
86.16
75.92
67.84
59.70
$9.70
71,38
68.84
58.34
100.96
165.9%
138.16
82.1
154.0%
165,461
78,87
70,63
91.18
132.9%
115.81
70.56
88.94
116.36
97.45
68,66
88,16
73.06
63.8%

71.76
57.08
61.93
67.51
70.00
197,45
79.23
72.02
57.02
64.49

TEmP
$20.¢0
475.19
669.30
423,81
351.8%
308.432
106,73
261,76
211,09
154.84
93.75
103.93
178,170
151.07
90.21
86.19
75.90
69,95
67.90
59.70
59.70
86.93
65,61
75.50
136,77
167.72
91.25
95,75
166.92
125.22
80.10
72.53
ARIVIRA]
136.69
87.06
75.12
103.66
112,61
76,76
72.18
88,61
88,56
69.17

69.9%
57.28
64,38
70.00
210.20
180.86
86.83
56.52
60.64
87,17



'NAL TEMPERATURES AT

NODE
)

214

219
226

234
239
266
249
255
261
266
27

TEWP

TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - May 1, 1979

942E+07 SECONDS
T

NODE (1,14
2 4«87.08
? 514.94
1 434,02
17 664,72
22 315.41
27 349.85
32 113.18
37 197.34
42 262.38
47 151.53
b 112.22
57 98.51
62 143.46
67 181.53
72 93.72
7? 91.90
82 83.05
87 77.43
92 92.39
97 75.78
102 68.70
107 78.78
112 70.23
17 67.92
125 97.85
130 163.71
135 156.89
140 81.33
145 125.05
150 150.52
155 89.75
160 75.96
165 91.22
170 131.79
175 127.35
180 75.70
185 - 89.46
190 115.38
195 103.67
200 68.96
205 88.60
210 79.78
215 68.53
220 73,75
225 68.50
230 62.25
235 66.51
260 70.00
245 236,68
250 165.69
256 73,20
262 60.41
267 62.74
272 70.00

189

TEMP
505.59

73.54
59.81
63.77




TAP-A OUTPUT (Cont'd) ‘

Drywell 5 Predictions - June 1, 1979

AL TEMPERATURES AT 121608 SECONDS
MO0k

NOOE TEMP TEmP NODE TEMP NOOE TEMP NODE TEMP
1 410,11 4 482.15 3 500.20 4 507.03 5 509.18
[} S0v.73 ? $Q9.12 8 506.25 9 498,295 10 461,13
1" 371.19 \ P4 430.25 13 449.81 14 657,47 15 459,88
16 460.50 \y 459.82 18. «56.60 19 447,78 20 611,26
2 267 .93 re ALY b 23 336.07 ih 346,57 25 347.47
26 S4B.AY 27 3a?.80, 28 343,58 29 334,05 30 300.91
N 119.49 2 19,17 33 118.93 34 118.81 35 118,41
36 174,49 R 24 200.51 3¢ 230.64 ¥ 239.04 «0 262.93
[y 244.05% 42 242.83 43 239.0% [} 228.79- 45 209.71
LY 152.%0 . &7 152.15 [¥) 152.62 &9 153.98 S50 155.10
51 109.7¢ 52 118.28 53 106,48 56 106.51 b3) 106.55
56 106.62 b 24 109,19 58 104.81 59 105.68 60 115.91
[} 135.0% 82 148,82 (3] 171,22 o4 VIV, 9% 65 184,17
66 185.41 (Y4 184,00 68 179.80 ¢9 170.29 70 153.19
” 130.71 72 9%.92 4] 91,38 6 91.85 75 92.30
76 92.69 14 92.90 78 85.19 79 90.54 80 99.69
a1 85.23 82 v0.9%¢ [} 99.65 8 85.29 . 85 90.57
36 99,58 a? 45.40 1.} 90.59 89 99.46 90 . BS54
9 - v0.63 9N 99.39% 93 83.78 %% 83,80 95 83.83
96 83.87 9’ 83.92 98 78.00 99 78.00 100 78.00
101 78.00 102 78.00 103 78.00 104 78.00 105 78.00
106 78.00 10?2 86.58 108 86,069 109 90.63 110 98.53
M 79.33 112 79.06 13 84.48 114 83.28 115 81.61
LAY 78.50 "7 76.64 118 75.206 122 85.93 123 90.14
124 98.06 \P3) 104.54 126 113.08 122 128.26 128 164,68
129 160.04 130 168.17 131 172.20 132 173.37 133 172.16
134 167.47 13 159.08 136 140,86 13?7 125.26 138 93.58
139 90.84 140 88.82 141 95.73 142 107.16 163 107.92
166 18,27 %S 130.71 TV 143.01 147 150.02 148 153.67
149 154.78 150 153,64 151 149,63 152 162,13 153 128.30
154 112,29 15% 90.84 156 80.41 157 81,19 - 158 81.7
159 78.43 160 78.5% 141 71.61 162 71.66 163 87.21
164 1.0 148 e .AD 144 103,22 167 110,74 168 12Q.22
169 130.14 120 136.06 171 139.33 172 160.36 173 139.33
174 135.90 175 129.38 176 118,76 127 110.46 178 89.16
179 ra.78 180 74,29 18 71,53 182 84.5¢ 183 88,63
184 92.03 185 95.49 186 99.87 187 105.61 188 111,98
139 115,98 190 118.57 19 119,44 192 118.63 193 116.23
194 M.y 195 105.06 196 99.93 197 86.23 198 76.16
199 71.40 200 - 69.19 201 69.21 02 81,08 203 84.66
204 87.1¢ 205 92.71 206 96.67 0? 94,64 . 2ns 92.15
209 46.58 210 80.72 21 76.43 212 70.90 213 69.04
FATS 15.09 PAR] 74.92 e 75.0¢ 217 15.77 218 76,18
219 76.34 220 75.77 221 76,48 222 73.12 223 71.03
226 69.56 225 68.62 226 71.28 227 69.06 228 87,61
229 65.99 T 230 65.33 23 65.26 232 65.50 233 65,71
234 6¢ .04 235 66,63 236 67.15 237 67.61 238 70.00
239 70.00 240 70.00 261 70.00 262 70.00 263 216,61V
264 2463.69 245 236.68 266 196.37 247 156.37 248 185.09
249 127.99 250 147.17 ’ 251 89.15 252 95.30 2564 89.83
255 75.29 256 76.3%6 258 75.23 259 764.92 260 70.30
261 67.5? 262 65.52. 263 63.61 264 62.60 265 62.62
266 62.76 267 63.13 268 63.71 269 64.88 270 65.98
2N 66.99 272 70.00
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NAL TEMPERATURES AT

NODE

13
139
144
1469
156
159
164
169
174
179
184
189
196
199
206
209
214

219
224
229
234
239
264
269
255
261
266
27

79.01 |

69.88
70.63
67.06
70.00
263.19
'178.77
80.66
73.87
66.15
66,57

TAP-A QUTPUT (Cont'd)

Drywell 5 Predictions - July 1, 1979

<147€+08 SECONDS

NODE

TEMP
476,81
502.66
426.00
454,15
313.64
346.36
126.78
202.98
262.11
152.19
123.94
111.48
153.26
185.30
95.91
93.77
97.80
93.15
105.97
91.83
87.00
94.17
87.65
85.13
110.82
171.19
160.04
96.09
135.48
155.53
91.82
7.2
104.10
139.53
130.7¢4
76.92
101.40
121.56
106.32
69.37
96.90
81.78
81.29

78.03
68.72
68.88
67.08
70.00

235.61

147,78
79.73
70.96
64,17
70.00

191

118.91
174,65
163,74
102.43
167.02
151.18
81.10
72.00
109.11
162.21
119.94
71.92
105. 3%
121,91

101.11.

69.39
98.08
75.10
80.87

76.13
78.64
67.90
67.25
70.00
195.46
946.22
77.15
67.92
64.23

TEMP
500.62
490.30
451.87
4460.60
341,82
329.53
124444
239.59
227.58
153.86
112.75
111.94
182.59
170.89
9.75
97.79
93.05
106.08
91.72
87.00
87.00
97.86
91.15
93.58
133,48
175.31
126.19
107.646
153.40
163,62
81.89
72.05
116.16
162.74
111,59
91.93
110.29
120.65
87.19
88.2¢6
96.89
71.28
80.35

74.30
75.53
67.37
67.52
70.00
160.48
98.23
83.33
65.76
64.87

TEMP
503.2?7
453,84
454 .85
404.70
345.18
296.82
124,08
262.99
208,60
154.91
112.79
121.66
186.23
153.76
93.19
106.29
97.82
93.28
91.75
87,00
87.00
105.19
89.59
97.38
149,18
173.69
94.58
113.81
156,48
129.44
B2.42
96,51
125.04
141,27
90.14
95.39
116.09

- 117,97

76.80
90.67
94.06
69.20
80.02

71./0
73.10
67.23
70.00
216,469
186.53
91 .64
77.56
64.60
65.68




NAL TEMPERATURES AT

NODE TEMP
1 405.07

6 498.49
1 367.78
16 450.89

21 269.83 .
26 343.71
1) 130.79
38 181.74
it 264.37
“6 153.30
51 121.49
6 118.52
61 144.99
66 189.46
71 132.79
76 946.72
81 97.74
86 111.83
91 103.08
9 96.22
101 88.60
106 - 88.60
11 90.64
116 90.07
126 - 110.17
129 187.%0
134 170.69
139 93.01
144 128.80
149 160.13
154 119.96
159 77.83
164 104.86
169 138.54
174 139.76
179 80.28
186 ° 103.30
189 123.39
194 114.66
199 72.27
204 97.59
209 89.68
214 87.24
219 82.05
224 70.35
229 75,67
236 68.53
239 70.00
264 263,73
269 180.62
255 85.74
261 79.06
266 66.17
27 66.25

TAP-A OUTPUT (Cont'd)

Drywell 5 Predicfcions - August 1, 1979

J174E+08 SECONDS

NODE TEMP
B 4 £72.90
7 4£96.97
12 423.09
17 469.21
22 313,42
27 341.86
32 130.40
37 205.86
02 262,43
(14 152.8
52 129.57
s? 117.13
62 157.85
a7 182,32
72 97.22
144 94.92
82 103.13
87 97.84
92 111.54
97 96.23
102 88.60
107 98.77
112 90.35
1" 88.30
125 116.36
130 174,92
135 161,27
140 100.93
145 140.34
150 158.16
155 93.09
160 77.95
165 109.29
170 163.44
175 132.66
180 7.7
185 106.38
190 126.87
195 107.96
200 69.58
205 101.17
210 83.10
215 86.56
220 80.645
225 68.88
230 72.90
235 67.89
240 70.00
265 235.54
250 149.06
256 83.43
262 76.09
267 65.80
272 70.00

192

T222

227
232
237
2642
267
252
259
264
269

88.60

102.90
95.01
97.94

138.57

178.10

127.65

112.82

157.38

145.39
82.78
72.54

121.20

145,71

113,15
96.38

114,94

123.09
88.40
92.94
99.48
7.27
85.05

75.79
80.83
69.76
87.54
70.00
164.85
101.45
86.57
69.48
65.28

72,59
78,49
69.25
70.00
218.9
188.48
93.37
82.34
67.42
65,64




RNAL TEMPERATURES AT

NOQDE
\]

1n

179
184

194
199
204
209
216

TENP

400.74
492.20
363.96
465.3¢
268.04
340.53
133.13
182.33
263299
153.88
123.24
120.04
146,34

181.63

/

TAP-A QUTPUT (Cont'd)

Drywell 5 Predictions - September 1, 1979

+200€+08 SECONDS
np

NODE M3
2 £66.80
? 490.60
12 417,78
172 443,59
2 310.43
27 338.59
32 132,03
37 205.80
62 241,96
Y4 153.34
52 131,93
b24 118.50
62 159.09
4 188.51
72 98.64
” 96.23
82 102.74
82 96.18
92 112.36
'H .0
102 83.24
10? 97.2%
112 86.12
"7 84,99
12% 117.5%%
130 176.5%1
135 163.02
140 100.03
145 141,94
150 159.93
158 9%.91
160 78.93
1865 109.87
170 145.39
175 134,29
180 8.7
185 107.09
190 126.94
195 109.61
200 69.89
205 103.39
210 84.62
218 87.27
220 83.10
225 69.15
230 75.85
235 68,99
240 70.00
2465 234.96
250 150.09
256 86.22
262 77.64
267 67.87
272 70.00

193

80.17

82.54
73.87
68.18
70.00
195.02
100.59
81.69
74.99
66.74

77.48
81.38
72.19
67.71
70.00
166.02
103.82
82.9

72.23-

66.05

3.1
80.09
71.41
70.00
218.57
190.08
95.30
81.28
69.99
65.89

Sowas




INAL TEMPERATURES AT

NODE

159
164
169
178
179
184
189
194
199
206
. 209
214

219
2264
229
234
239
244
249
255
261
266
2N

83.13

86.08
71.77
78.28
71.82
70.00
262.82
182.40
86.86
77.14
69.83
66.16

TAP-A QUTPUT (Cont'd)

Drywell 5 Predictions - October 1, 1979

«226€+08 SECONDS
NO

[13 TEMP
b4 460.5¢
? 485.51
12 411.9%
1" 439.09
22 306.29
2? 335.9?7
32 131,92
3? 203.84
62 241,55
47 154.00
5 130.98
s? 116.72
62 158.04
67 189.3?
72 99.98
?? 97.40
82 99.42
(34 91.98%
9 110.08
124 89.59
102 76.74
107 93.1%
112 80.2¢2
n?z 78.9%
125 115.22
130 12¢.27
13% 164,30
140 96.42
145 141,23
150 161,19
15% 95.80
160 79.92
169 107.58
170 145.60
(R1] 13%.%¢
180 o.Nn
185 104.96
190 127,28
198 110.75
200 70.30
205 103.21
210 85.90
215 85.13
220 84.58
225 69.55
230 76.97
235 70.15
260 70.00
245 234.62
250 151.20
256 87.28
262 76.43
267 69.11
2N 70.00

194~

78,93
79.11
73.89
68.05
70.00
165.05
104.52
77.37
73.20
66.95



RNAL TEMPERA

NODE
1
]

1"
16
21
26
3
b1
41
(Y3
51
56
61

159
164

189
194
199
206
209
214

219
224
229
236
239
244
249
255
261
266
2N

TEMP €
388.19 2
480.21 ?
351.01 1
434,39 17
257.96 22
333.18 2?
128.48 32
176.06 37
241.09 42
154.49 7
117,19 52
113,45 s?
140.92 02
190.05 67
135.51 72
98.13 124
82.28 82
104.70 87
91.40 92
79.33 124
59.68 102
$9.67 10?7
65.93 112
67.28 1?
102.11 125
166.37 130
172.92 138
96.56 140
124.86 145
162.23 150
123.33 155
80.74 160
95.05% 165
137.54 170
142.58 175
83.25 180
94.57 185
123.33 190
117.61 195
76,69 200
. 92.76 205
93.37 210
75.03 215
86.31 220
72.60 225
76.64 230
72.96 235
70.00 240
240.61 245
181.84 250
83.58 256
71.22 262
70,56 267
66.41 2

TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - November 1, 1979

TURES AT .2536°08 SECONDS
[ NOO TEmP

452.20
478.99
403.81
433.0%
299.57
331.70
128.19
199.29
239.5%
153.89
127.19
111,60
154.12
188.44
100.85

98.31

91.71Y

85.09
70.10
76.564
71.20
70.00
232.96
151.28
86.88
72.564
69.94
70,00

195

TEmMP
469.33
474,77
422.40
428.39
319.84
326.50
127 .96
227.78
235.42
154,13
113.54
111.068
176.06
183.73
96.97
82.29
104.87
91.53
79.461
59.68
59.67
83.41
78.51
66,28
119.73
178.63
146.03
98.85
150.52
156.34
84.99
74.70
108.41
166.89
126.86
74.62
105.09
126.58
105.90
70.89
103.2¢4
79.04
82.0

82.55
70.30
75.86
69.74
70.00
194.09
96.00
83.97
73.12
69.02

85.89

79.98
76.77

75.86
75.16
74.05
70.00
212.16
189.62
97.01
68.94
71.¢9
64,95




TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - December 1, 1979

NAL TEMPERATURES AT ,279€°08 SECONDS

NOOE
A}

1

PAY Y

219

226
229
234
239
264
249
255
261
266
27

TEMP
375.84
470.61
338.94
425. 21
246.73
3.
120.17
162,13
236.%1
153.42
107.69
103.52
132.13
188.40
13..89
98.3%
67.64
93.66

78.23.

64.2%
39.68
39.67
A2.32
49.35
0.7
159,80
121.02
96.78

84.73
73.32
70.97
73.41
70.00
236.29
179.1
75.98
60.16
70.09
66.78

NOOE

215

TEmP

439.59
469.89
391.20

84.13
70.70
73.52
71.92
70.00
229.64
150.26
84.09
66,02
69.80
70.00

221
226
23

241
246

258

263
268

196

TEMP

465,32
458,26
£19.%6

€11.70
- 319,36

M
119.50
229.93
221.97
153,95
103.60
101.84
179.28
172.26
97.63
78.67
67.66
93.37
66,32
39.08
39,67
77.50
59.90
66,76

126,00 .

176.32
130.25
95.38
152.66
147.36
86.28
75.44
107.8¢4
104,64
116.03
66.70
103,70
123.12
92.02
65.87
10G.74
76.70
80.48

80.33
62.25
764.40
69.11
70.00
153.26
100.68
45.87

69.56 .

68.35

TEMP
£69.24
624,99
23,70
378.92
324.22
200,90
118.96
234,77
204.11
154.76
103.56
113,40
184.53
155.89
98.01
93.98
78.51
67.63
64.28
39.68
319.67
91.3
56.30
76.67

1463.06°

175.50
99.76
106.27
157.39
133.72
86.83
70.98
119.21
146.06
95.1
76,36
112.84
121.01
81.15
77.01
98.45
71.27

82.95

564.96
67.49




INAL TEMPERATURES AT

NOOE
L]
[

1"
16
21
26
3
36
&1
(Y]
51

56,

61

66

Al

76

81

86

91

96
101
106
11
116
124
129
134
139
1464
149
15¢
159
164
169
174
179
184
189
194
199
206
209
214

TEmMP
359.76
458,32
322.39
413,13
232.85
315.53
igs. 72
155.72
228.92
150.82
96.64
92.30
121.27
179.55
132.46
97.49
57.99
82.59
67.86
55.11
35.81
35.80
41.34
42.66
80.02
150.31

166.26 -

95.93
105.76
153.02
120.73

81.39

r2.67
122.33
136.62

83.62

73.09
110.19
113.23

75.66

74.30

91.14

s2.3

81.G4
73.81
63.58
72.83
70.00
229.01
176.76
67.37
$0.75
67.98
67.19

TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - January 1, 1980

«306€+08 SECONDS

NODE
2

?

12
1

TEMP NODE
426.70 3
£58.22 8
376.10 13
413.03 18
274.36 23
315.45 28
i08.66 33
179.27 38
228.87 (3]
150.05 48
107.61 53
90.28 58
135.12 63
179.61 68
100.01 73
07.67 78
68.04 83
58.11 88
82.08 93
$5.10 98
35.89 - 103
Sv.54 108
40.89 113
40.55 118
89.30 126
160.74 131
158.90 134
64.30 141
120.07 14¢
153.22 151
96.01 156
81.49 161
80.31 166
130.46 n
131.15 176
81.27 181
79.10 186
115.03 191
107.87 196
72.08 201
87.54 206
86.°9 21
59.4 216
8.3 221
7.3 226
68.20 2N
72.08 236
70.00 241
223.80 266
14717 251
78.97 258
$5.09. 263
68.28 268
70.00

197

TEMP
443.05
455.08
396.19
409.5%
296.53
311.56
108.23

225.89
150.26

80.80
67.21
70.99
70.96
70.00
187.92
79.26
81.38
60.12
68.65

TEMP
451,57
667,86
405.64
401,70
307.12
303.0:¢
1U8.0Y
220.56
216.71
151.13
9.3
.90.7¢6
170.35
168.01
96.79
68.07
58.03
82.35
55.10
35.81
35.81
67.45
51.79
57.82
115.37
169.77
127.95
84.80
164,41
163.76
86.06
75.91
97.70
138.62
113.90
57.52°
96.26
118.34
91.13
56.58
96.67
75.18
73.00

79.66

TEMP
£56.21
415,94
410.78
370.27
312.90
274.05
107.58
226.19
199,63
151,91
92.30
102.45
176.62
152.54
97.32
82.85
68.00
58.20
55.11
35.81
35.81
80.57
48.57

66.69°

132.71
169.85
98.78
93.73
150.17
131.01
86.57
61.48
109.46
138.99
$6.21
66.49
1046.23
116.94
81.17
67.37
95.29
71.88
76.89

76.64
57.83

72.59,

70.00
192.67
179.66

93.84

5.78

66.606

or.8¢

A

&



INAL TEMPERATURES AT

NOOE
1

6
11
16
3]
25
3
36
o
46
51
56
61
64
7
76
81
8¢
9
96
10t
106
m
16
124
129
134
139
144
149
154
159
164
169
174
179
184
189
196
199
204
209
214

219
226

234
239
264
249
255
261
266
2N

TEMP

369.84 .

449,25
312.2¢4
404.0%
224 .45
307,34
101,13
148.94
222.48
147,24
90.62
87.06
115.52
1/5.35
129.23
95.66
58.%54
78.68
66.52
56.36
43.50
4£3.50
46.95
47.46
26.79
164,10
161.18
94.10
100.81
147,29
117.686
8Q.74
10.66

114,63

1.9
82.74
70.83

104.61

109.33
75.71
70,97
88.43
$2.59

77.16
73.89
59.53
71.31

222 "
169.58
63.79
49,44
65.15
67.50

Drywe]l 5 Predictions - February 1,

TAP-A QUTPUT (Cont'd)

+333€+08 SECONDS

NOOE

TEMP
415.61
449,43
366.91
404.25
265.94
3107.5¢
100.88
172.62
222.78
146.71
100.09
85.39
129.13
173.80
97.99
95.83
066.54
58.70
78.33
56.39
43.50
60.11
46.60
45.63
84.84
154,39
154.41
63.88
114.60
147.89
9. .11
¢0.85
r77.24
126.58
127.04
80.61
75.96
109.48
104.51
72.55
82.62
84.38
57.60

77.94
7.27
64.00
71.56
70.00
218.27
143.461
76.59
52.21
65.94
70.00

198

78.35
48.14
67.36
71.05
70.00
183.71
75.23
78.46
56.07

67.06

1980

133.05
110.87
58.31
89.57
113,42
89.26
56.93
92.36
75.24
68.57

77.99
51.56
69.59
70.15
70.00
136.60
90.33
44.13
59.96
67.75

51.87

126.87
164.24
96.81
89.32
144,18
127.46
85.50
61.60
104.29
133.82
ve.33
65.37
98.87
112,42
80.48
65.26
91.56
72.35
72.38

76.06
54.94
70.32

186.08
173.59

4h6.72
62.99
67.81




NAL TEMPERATURES AT

NODE
1

6
1M
16
21
26
N
36
(3]
(3]
51
56
66
Al
76
81
86
9
96

101
106
m
116
124
129
134
139
144
169
154
159
164
169
17
17«
184
189
194
199
204
209
24

219
224
229
236
239
266
249
255
261
266
F32]

TEnP

345.18 -

442.34
307.8¢
397.28
221.67
301.58
100.32

147.6%

218.38
164.38
90.98
87.82
115,10
169.72
126.52
93.82
63.30
80.39

76.97
73.59
59.16
69.76

70.00 -

218.55
165.87
64.32
52.38
63.14
67,60

TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - March 1, 1980

<358E+08 SECONDS
NOC TEMP

410.40
462,44
362.03
397.39
262.28
30v.72
100.09
170.84
218.56
143,88
99.42
86.37
128.16
170.03
96.04
93.99
69.96
63.47
80.13
61.58
52.20
64.78
54.31
$3.02
85.98
151.74
151.02
67.86
113.87
144,55
92.25
79.89
79.13
122.461
124.05
79.63
77.52
107.1%
101.95
72.76
81.50
82.62
60.03

75.77
71.99
62.48
70.65
70.00
214.10
140.34
72.70
53.58
64.09
70.00

199

109.59

76.37
52.91
65.36
70.77
70.00
180.19
75.44
76.33
55.73
65.47

-

TEMP
&£35.88
433,13
390.09
387.19
293.48
290.49
99.82
210.35
207.56
144.91
87.70
86.87
160.97
159.:7
93.14
69.95
63.36
80.26
61.48

746.92
67.82

TEMP
6€460.24
402.89
394.9¢4
357.42
298.94
262.98
99.54
215.78
191.39
145.65
87.75
97.31
166.83
165.37
93.51
80.51
69.97
63.60
61,51
52.20
$2.20
79.26
58.17

69.469.

125.87
160,65
94.88
90.14
161.30
126.63
86.23
65.90

103.78

130.67
90.48
68.66
97.66

109.55
79.48
67,50
89.11

72.56
70.86

75.09
56.28
68.49
70.00
183.97
169.91
88.23
51.51
60.99
67,464




INAL TEMPERATURES AT

NODE

1M

179
184

199
204
209
s

219
224
229

234

239
264
249
255
261
266
n

TEMP
340.79
434,91
306.461
390.32
220.64
296. 3%
102.60
148,64
215,45
161,92
.17
91,32
1,29
167.84
124,35
92.14
69.9%
84,07
75.63
68,51
61.50
61.50
63."2
62.83
83.35
162.59
155.3%
90.63
103.50
162,74
113,18
78,0608
78.29
115.94
126.90
80.3%7
77.952
103.04
104.73
764.80
75,10
84.70
h2.0h

76.18

©73.06

60.91
68,55
70.00
215.49
163.33
66.96
57.16
62.11
67.48

TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - April 1, 1980

i

<384E°08 SECONDS

NOOE

TEMP NOODE
405.22 3
434,75 8
357.58 13
190,14 8
259.M 23
296.16 28
102.39 L} )
171.08 18
215.28 43
141.40 48
101.81 $3
90.03 58
129.69 63
167.76 o8
96.3% 73
92.31Y 78
75.57 83
70.11 88
84.46 93
68.5% 98
61.50 103
71.23 108
62.86 13
61.32 118
89.72 126
151.38 AR}
148.65 136
73.23 1%
115.62 146
T4 .80 151
90.60 . 156
78.78 161
83.25 166
122.4% 1RA
122.06 176
78.52 181
81,19 186
106.62 191
100.10 196
72.72 201
82.48 206
81.09 211
84,37 216
76,72 221
71.95 226
62.82 231
69.71 236
70.00 261
210.57 266
137.93 251
72.58 258
$7.00 263
62.97 268
70.00

200

TEMP
421,97

61.50
?1.29
08.78
60.23
96.03
156.36
133.27
81.08
128.19
1¢0.11
81.74
75.00
88.77
126.68
113,37
74 .93
85.78
108.5%
96.23
72.75
85.83
76.96
45.74

TEmP
433.20
395.61
388.42
350.51
294,21
¢87,.5% .
101.92
213.33
187.99
1643.06
91.25
100.26
165.50
162.89
91.83
84.76
75.58
70.23
68.47
61.50
61.50
83. 71
65.66
75.19
127.37
158.63
93.22
93.462
140.50
122.58
82.90
71.94
105.66
129.03
88.84
73.80
98.59
107.85
78.35
71.67
87.68
72.93
71.29

74.07
59.66
67.37
70.00
183.72
167.90
86.66
57.81
60.406
66.8%




TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - May 1, 1980

INAL TEMPERATURES AT  .410E°08 SECONDS
np

NODE TE NODE TEMP NODE TEMP NODE TEMP NODE TEMP
' 337.74 2 400.96 3 416.88 4 423,65 H] 427.04
6 428.33 7 427.87 8 426,77 9 ¢18.07 10 388.85
1 302,33 12 354.15 13 371.55 1% 379.06 15 382.8¢6
16 384,27 17 383.76 18 380.32 19 372.99 20 364.20
21 220.86 22 250 6k 23 277.80 24 286.24 25 290.49
26 292.10 27 297,54 28 287.65 29 279.61 30 252.88
N 106.32 R 106.12 13 105.96 36 105.89 35 105.69
A 150,81 37 122,38 38 199,25 30 207.61 <0 211.83
41 213.45° &2 212.87 43 209.85 &% 201,17 45 185.30
46 140.12 &7 139,58 .8 139.74 49 140.45 S0 141,12
51 98.56 52 105.59 53 95.77 54 95.80 55 95.85
56 95.92 s? LTOR 1Y 58 96,44 59 95.22 60 104.28
61 120.46 62 132.2? 63 152.29 64 160.76 65 165.20
66 166.97 o7 166.45 68 163,13 69  155.38 70 161,17
7 122.89 72 93.26 73 89.99 74 90.37 75 90.72
76 91.02 144 91.18 78 76.93 79 81.76 80 89.93
8 76.97 82 81,78 83 89.91 84 ?27.02 85 - 81.79
86 89.85 Y4 7.1 88 81.82 89 89.76 90 77.23 e
9 81.85 92 89.67 93 79.68 9% 5.1 95 75.73 Qo
96 75.76 9?7 75.81 98 70.50 99 70.50 100 70.50 o
101 70.50 102 70.50 103 70.50 104 70.50 105 70.50 .o
106 70.50 10? 78.07 108 78.14 109 81.87 110 89.01 o
m 71.53 112 21.30 113 76.01 14 74.83 115 73.28 T
16 70.94 1"? 69.54 118 68,44 122 77,66 123 81.66 -
124 88.67 125 94.63 126 102.14 127 115.62 128 129.90
129 144,07 130 152.02 R3] 156.31 132 158.04 133 - 157.56 .
134 153.9¢6 138 147,10 136 131,277 137 118.76 138 92.15 .
139 89,57 140 80.11: 1\ 85.51 162 91.47 143 97.68. o
144 107.09 148 118,40 - 146 129.97 %7 136.86 148 140.79 iy
149 162,64 150 142.05 151 139.05 152 133.01 153 121.30
156 111,95 158 89.56 156 80.81 157 81.49 158 81.95
159 77.80 160 17.92 16 - 76.40 162 6.6 - 163 . 78.45 Ve
164 83.85 163 88.20 166 93,14 167 99.98 168 108.60 L
149 117.89 170 123.65 m”n 127.17 172 128.72 173 128.47 T
174 126.05 17% 120.99 176 112.24 177 105.39 178 87.81 B
179 79.47 180 77.66 181 76.33 182 75.91 183 79.57
184 82.64 185 85.74 186 89.68 187 9%.67 188 100.77
189 104.57 190 107.41 191 108.77 192 108.79 193 107.30
194 103.93 . 195 99.18 196 95.29 197 86.82 198 77.50
199 76,21 © 200 72.48 201 72.51 202 73,40 203 76.63
206 79.17 205 84.74 206 87.15 207 88.68 208 87.38
209 84.02 210 80.23 211 76.15 212 73.76 213 72.29
214 68.99 218 69.48 216 70.07 217 71.85 218 73.03
219 76.63 220 764.78 221 24.67 222 76,29 223 73.33
226 72.48 225 71.72 226 65.81 227 64.63 228 63.98
229 63.85 230 64,67 23 65.67 232 66.56 233 67.14
234 68.00 235 69.05 236 69.73 237 70.09 238 70.00
23¢9 70.00 240 70.00 261 70.00 Q62 70.00 243 186.48
266 213.33 - 265 207.85 246 126,62 2467 138.75 - 268 166.88
269 161.67 250 136.28 251 81.16 252 88.25 256 8.1
255 70.67 256 73.76 258 74.85 259 67.99 260 66.48
260 62.63 262 61.38 263 60.52 264 60.53 265 - &1.17
266 62.14 267 62.76 268 63.69 269 65.14 270 - 66.29
2M 67.19 272 70.00

201



TAP-A QUTPUT (Cont'd)

Drywell 5 Predictions - June 1, 1980

[

1AL TEMPERATURES AT 4376408 SECONVLS

NUDE TEmp NODE TEMP NODE TEMP NODE TEmP NODE TEmP
1 137.10 2 398.84 ) 414.0Y 4 420.22 b] 423,14
& - 424,00 ? (Y203 .8 419,85 9 4£12.98 . 10 383,27
1" 302.46 12 352.8% 13 369.3%9 14 376,28 15 379.51
16 380.67 17 379.60 18 375.86 9 1 368,34 20 339.15
2 222,74 2R 2%9,2% 23 277.40 26 285,13 25 288,77
PL 289.8) 27 266.8/7 28 284.64 29 276,39 3 a4y, 8¢
n 1M1.1) 32 110,93 33 10.78 34 110.71 33 110.53
‘e 154,29 b4 172%.0% 38 200.5¢9 9 208.22 4Q 211,84
3} 212.94 (¥ 211,94 [} 208,61 (1] 199.67 45 183.82
- 468 139,26 &7 138.09 8 ©38.83 . 49 139,50 50 160.13
St 103.88 52 110.44 b3 ) 101. S4 " 101,34 55 101.39
Seé 101.40 5? 100.38 58 107.10 59 100,82 60 109.30
e 126,79 62 134,09% 63 154.88 6h 162.53 65 166,31
(13 167.49 6? 166,49 .. 68 162.82 69 154.80 70 140.52
n 122.3% 22 92.83 73 89.51 74 89.87 7% 90.¢1
76 90.50 124 90.66 78 84.58 79 88,69 80 95.97
8 84.6) 82 8. N 83 99.9% 84 84.66 [ 3] 88.73
.1 9%.90 e’ 84,74 (1) 84.7% 89 95.82 90 84.85
9 88.78 92 99.74 93 83.9% vé 83.56 , 95 83,59
96 83,62 9? 83.60 98 79.80 99 79.80 100 79.80
101 79.80 102 79,80 103 79.80 104 79.80 . 105 79.80
106 79.80 107 8%.3%4 108 85.61 109 88.80 110 95.15
1 80.32 1me 80.10 13 83.8) 14 82.77 15 81.39
16 79.47 T2 78,18 118 77.04 122 85.02 .12 8R.42
124 94.81 125 100.0% 126 107.24 127 119,08 128 133.M
129 146,04 130 194.01 AR} 157,62 132 158.74 133 157.80
13 153,02 139 . k6.0 1% 151,27 137 118.27 138 91,72
139 - 89.11 140 8r.1? 141 92.74 142 97.19 143 102.87
14a 111,20 145 122.%0 %e 132.9¢6 . 147 139.10 148 162.34
1649 143,40 150 142.53 191 139.16 152 152.84 153 120.99
156 111,60 159 89.1}3 156 80.28 157 30.96 158 81.61
139 rr.e? 150 17.38 161 73.89 162 75.94 163 85,01
164 90.18 169% 93.99 166 98.41 167 106.68 168 112.60
169 120.98 170 126.04 14 1¢6.80 112 129,82 173 129.00
124 126.%0 175 120.94 176 112.03 1 105.12 178 87.40
179 78.94¢ 180 7.1} 181 73.83 182 83.17 i 183 86.0%5
184 68.5%5 18% 91.1% 180 96.92 187 98.83 188 104.01
189 107.19 190 109. 3 194 110.09 192 109.57 193 107.78
194 104.06 195 99.13 196 95.14 197 84.45 198 76.98
199 . n 200 72.13 201 72.1% 202 80.35 203 82.36
204 84.10 205 88.00 206 89.LY 207 09.69 208 87,99
209 84.10 210 79.97 211 75.67 212 73,27 213 71,94
216 75.93 218 75.34 216 75.22 Fak4 75.45 218 75.7%
219 76.02 220 75.73 22 75.00 222 76.20 223 72.94
226 72.02 225 71,37 226 73.064 227 70.78 228 69.15
229 67.74 230 67.'0 2. 67.09 232 67.40 233 67,66
236 68.06 23% 68.75 236 69.31 237 69.76 238 70.00
239 70.00 240 -70.00 261 70.00 262 70.00 263 185,04
264 212.65 245 206.52 266 173.03 47 162,22 248 107.29%
249 161.29 250 135.66 251 85.49 252 90.02 254 86.39
255 75,26 256 75.92 258 75.64 259 76.61 260 71.7%
261 68.83 262 66.60 263 66,47 264 63.22 265 62.8%
266 63.03 267 63.32 268 63.79 269 64,83 270 65.86
PEA 66.81 272 70.00 .

202




ANAL TEMPERAT
NODE T€
1 337.03
[ 420.21
" 303.11
16 377.24
21 2235.11
26 288.15
N 116.37
36 158.08
[} 212.95
46 138.95
$1 109.57
56 1W07.1
61 129.46
[ 168,53
1) 122.34
76 90.5%
8 92.27
86 102.18
91 95.82
96 91.40
104 88.80
106 88.80
" 88.90
116 87.82
126 101.17
129 149.99
134 154.22
139 839.21
164 116.64
149 144,089
154 111.83
159 77.13
164 90.68
169 124,54
174 127.18
179 78.85
184 96.69
189 110.42
194 106.91
199 73.62
204 89.40
209 84,84
214 82.92
219 78.07
224 n.n
229 72.09
236 68.68
239 70.00
264 212.50
249 161.46
255 80.264
261 75.20
266 646.55
27 66.47

URES AT
4

TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - July 1, 1980

AN

<&63E+08 SECONDS

NODE

TEMP

397.18
419,12
352.01
376.03
260.31
286.79
116.18
178.08
211,53
138.35
1Ms5. 7
106.30
140.18
167.08
92.9¢6
90.70
95.7%
92.39
102.04
91.50
88.80

77.24
100.02
128.94
121.53

77.00

96.85
111.88

99.77

71.79

91.83

80.30

81.42

77.33
71.04
70.31
68.84
70.00
205.73
135.57
78.71
72.13
64.48
70.00

107.17
106.04
157.86
163.06
89.58
92.24
102.23
95.79
91.38
88.80
88.80
93.M
91.58
85.45
112.64
159.40
1313
99.17

©136.35

139.84
80.20
73.60

103.98

131.13

112,45
73.54
99.72

112.11
95.66
71.81
92.49
75.60
80.68

75.96
80.28
69.34
69.11
70.00
172.19
90.26
76.68
68.88
6b. 464

203

TEMP
417.30
408.46
374.01
364.29
284.53
273.78
115,97
209.2¢9
198.73
139.10
107.20
106.72
164.77
154.78
89.93
95.74
92.32
102.11
91.40
86.80
88.80
95.83
90.66
92.62
124.66
159.95
118.37
103.15
141.80
133.25
80.69
73.66
109.73
131.53
105.46
90.47
103.43
111.08

84.66 -

87.37
91.42
72.99
79.56

74.68
77.10
68.87
69.44
70.00
146.04
92.49
85.03
66.50
64.94

TEVF
£19.7¢
378.3¢
376.74
334,81
287,60
247.%7
115.€0
212.33
182.90
139.¢9
107.25
114.¢5
167.89
140.44
90.c¢
102.2¢
95.77
92.48
91.43
88.&0
88.80
101.50
89.6
95.47
137.68
158.57
91.8¢
108.37
164,40
121.25%
81.34
92.83
116.99
130.31
87.57
92.68
107.78
108.98
76.87
88.3¢4
89.30
71.59
79.0¢

72.9¢
76.62
08,78
70.00
189.20
168.1¢
87.37
79.02
65.16
65.65



RNAL TEMPERATURES AY

NODE
1

TEMP
336.68

80.67
71.76
76.38
69.81
70.00
212.78
162.20
84.58
79.46
66.65
66.22

TAP-A OUTPUT (Cont'd)

Drywell 5 Predictions - August 1, 1980

+490E+08 SECONDS

NODE

TEmP

395.30
815,32
350.96
372.82

79.51%
70.79
3.9
69,31
70.00
205.43
136.06
81.96
76.68
66.22
70.00

221

231
236
241
266
251
258

268

204

106.91
99.78
96.27
88.20

75.92
85.05

223

233
238
243
248
254
260
265
270

TErP
L1e .86
373,83
374,22
330.89
28¢.75
LS, el
120,869
213.17
182.4¢
139.75
112,13
119.23
169.88
140.92
90.82
106.95
99.80
95.61
94,28
88.2(
88.2C
105.92
91.31
99.18
141,62
159,88
92.51
112.78
146 . 8¢
122.08
81,70
96.14
120.98
132.10
88,25
96.45
111,5¢
110.76
77.15%
92.40
91.19
71,33
82.68

73,3}
79.12
70,45
10.0C
191.5¢
169.5¢
88 Ve
82.53
"68,0%
65.70






