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1. Purpose

The purpose of this design analysis is to document the SAS2H depletion calculations of certain rodded
fuel assemblies from batches 10 and 11 of the Crystal River Unit 3 pressurized water reactor (PWR) that
are required for Commercial Reactor Critical (CRC) evaluations to support development of the disposal
criticality methodology. A rodded assembly is one that contains & control rod assembly (CRA) or an
axial power shaping rod assembly (APSRA) for some period of time during its irradiation history. The
objective of this analysis is to provide SAS2H calculated isotopic compositions of depleted fuel and
depleted burnable poison for each fuel assembly to be used in subsequent CRC reactivity calculations
containing the fuel assemblies. It should be noted that there are currently no rodded assembly depletion
calculations for fuel batch 11 documented in this analysis. If future CRC evaluations of Crystal River
Unit 3 require depletion calculations for rodded assemblics from batch 11, those depletion calculations
will be added to this analysis in a revision.

2. Quality Assurance

The Quality Assurance (QA) program applies to this analysis. The work reported in this document is
part of the criticality disposal methodology development that will eventually support the License
Application Design phase. This activity, when appropriately confirmed, can impact the proper
functioning of the Mined Geologic D:sposal System (MGDS) waste package; the waste package has
been identified as an MGDS Q-List itemn important to safety and waste isolation (pp. 4, 15, Ref. 5.6).
The waste package is on the Q-List by direct inclusion by the Department of Energy (DOE), without
conducting a QAP-2-3 evaluation. As determined by an evaluation performed in accordance with QAP-
2-0, Conduct of Activities, the work performed for this analysis is subject to Quality Assurance
Requirements and Description (QARD; Ref. 5.2) requirements. As specified in NLP-3-18,
"Documentation of QA Controls on Drawings, Specifications, Design Analyses, and Technical
Documents”, the development of this analysis is subject to QA controls. The Waste Package
Development Department (WPDD) responsible manager has selected the applicable procedural controls
for this activity commensurate with the work control activity evaluation entitled "Perform Criticality,
Thermal, Structural, and Shielding Analyses” (Ref. 5.1).

The work reported in this document is part of the CRC neutronic analyses to support the development of
the disposal criticality methodology. All design parameters utilized in this analysis are from a qualified
source (Ref. 5.3) which was developed under a U. S. Nuclear Regulatory Commission approved QA
program. Therefore, all design parameters utilized in this analysis are qualified.

3. Method

The method for obtaining fuel and bunable poison isotopic compositions at specific points during each -
assembly's irradiation history is based upon the use of the SAS2H control module of the SCALE 4.3
modular code system (Ref. 5.4). The efiective full-power day (EFPD) times during reactor operation
that correspond to a CRC evaluation are called "statepoints”. An assembly depletion calculation

between two CRC statepoints is called a "statepoint calculation”. The depleted fuel and depleted

- burnable poisoq compositions may be used in subsequent CRC reactivity calculations. The SAS2H



Waste Package Development

Design Analysis

Title: CRC Depletion Calculations for the Rodded Assemblies in Batches 10 and 11 of Crystal River Unit 3

Document ldentifier: BBAG00000-01717-0200-00044 REV 00

Page 6 of 82

mput decks are automatically developed by the CRAFT program which is a sofiware routine
documented in Sections 7.4 and 7.5 and Attachment I of reference 5.11. The SAS2H input decks and
depletion models are developed using actual assembly specifications, actual assembly irradiation

" histories, and actua] CRA and APSRA insertion histories. The isotopic results obtained from the

SAS2H depletion calculations are reviewed and analyzed to identify any anomalous results which may
propagate to subsequent CRC reactivity calculations and ultimately impact the dcvelopment of the

disposal criticality methodology.

4. Design Inputs

The design inputs documented in this analysis describe the design specifications and irradiation histories
for certain rodded fuel assemblics in fuel batch 10 of the Crystal River Unit 3 PWR. There are currently
no rodded assembly depletion calculations required for fuel batch 11. All of the design inputs listed in
this analysis are obtained from reference 5.3, which is a reference summarizing the necessary input

parameters.,

4.1 Design Parameters

4.1.1 Fuel Assembly Descriptions

Table 4.1.1-1 contains a description of the rodded fuel assemblies corresponding to fuel batch 10 of
Crystal River Unit 3. ‘All fuel assemblies within a given fuel batch have the same characteristics as
identified in Table 4.1.1-1,

Table 4.1.1-1 Fuel Assembly Descriptions for Batch 10 of Crystal River Unit 3
' | Fuel Batch Identifier : ﬂ

Parameter _ 10 "
Assembly Type‘ Mark-B4Z
Weight Percent U-235 3.94 l
kg of U per Assembly . 463.63
Fuel Height (cm) 360.172 1’
Fuel Pellet OD' (cm) 0.936244
Fuel Rod Clad OD (cm) 1.0922
' Fuel Rod Clad ID? (cm) 0.95758
Spacer Grid Material Zircaloy
iVquén:dFi;acthg ::tigaccr 0.008165257
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l Fuel Batch Identifier |

‘10

———

Parameter

Guide Tube Material Zircaloy
Guide Tube OD (cm) 1.3462 .' A
Guide Tube ID (cm) 1.26492
Instrument Tube Material . Zircaloy
Instrument Tube OD (cm) 1.38193
Instrument Tube ID (cm) ' 1.12014 |
Array Size 15x15° ]
‘Number of Fuel Rods 208
Number of Guide Tubes | 16
Number of Instr. Tubes . 1
Pin Pitch (cm) 1.44272
Assembly Pitch (cm) , . 21.81098
' OD = Outer Diameter
2 ID = Inner Diameter

4.1.2 Burnable Poison Rod Assembly (BPRA) Description

Table 4.1.2-1 contains a description of the burnable poison rod assembly utilized in the various fuel
assemblies from fuel batch 10 of Crystal River Unit 3. The rods of the BPRA are inserted into the guide
tubes of the fuel assembly during irradiation to produce a lower thermal flux which ultimately allows for
longer fuel assembly burnup and better core power distributions.

Table 4.1.2-1 BPRA Descriptions for Use in Batch 10 of Crystal River Unit 3

Parameter Value j'
Burnable Poison (BP) Material ALO,BC - 1
BP Density (g/cc) 3.7
BP Pellet OD (cm) : 0.8636
Burnable Poison Rod (BPR) Cladding Material Zircaloy
BPR Cladding OD (cm) - 1.0922
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Parameter Value
BPR Cladding ID (cm) 0.9144

| Number of BPR's in 2 BPRA 16 |

4.1.3 Control Rod Assembly (CRA) Description

Table 4.1.3-1 contains a description of the control rod assembly utilized in the various fuel assemblies
from fuel batch 10 of Crystal River Unit 3. The rods of the CRA are inserted into the guide tubes of the
fuel assembly during irradiation to produce a local thermal flux depression which provides a mechanism
for controlling the core power distribution (both radially and axially). Operating with CRAs inserted
may also allow for extended fuel assembly burnup.

Table 4.1.3-1 CRA Descriptions for Use in Batch 10 of Crystal River Unit 3

Parameter Value g
“Control Rod Neutron Absorbing Material Ag-In-Cd with a 79.8, 15.0, and 5.0 weight
percent by mass composition, respectively
Ag-In-Cd Density (g/cc) 10.17
Absorber Pellet OD (cm) 0.99568 4
Control Rod (CR) Cladding Material ' Stainless Steel 304 (SS304)
CR Cladding OD (cm) - 1.11760
CR Cladding ID (cm) 1.01092
Number of CR's in a CRA 16

A

4.1.4 Axial Power Shaping Rod Assembly (APSRA) Description

Tables 4.1.4-1 contains a description of the axial power shaping rod assemblies utilized in the various
fuel assemblies from fuel batch 10 of Crystal River Unit 3. The rods of the APSRA are inscrted into the
guide tubes of the fuel assembly during irradiation to produce a local thermal flux depression which
provides & mechanism for controlling the core power distribution (both radially and axially). Operating
with APSRASs inserted allows for 2 more uniform axial burnup which results in longer average fuel
assembly burnups. There are two types of APSRAS (black and grey) utilized in Crystal River Unit 3.
The black APSRAS utilize Ag-In-Cd as the neutron absorbing material. The grey APSRAS utilize
Inconel as the neutron absorbing material. As the names indicate, the black APSRAs have & larger .
macroscopic neutron absorption cross-section than the grey APSRAs. Assembly H12 from batch 10 is
the only assembly depletion documented in this analysis that contained an APSRA. This assembly
contained a grey APSRA during Cycle-9. |



Waste Package Development

Design Analysis

Title: CRC Depletion Calculations for the Rodded Assemblies in Batches 10 and 11 of Crystal River Unit 3

Document ldentifier: BBA000000-01717-0200-00044 REV 00

Table 4.1.4-1 Gﬂ APSRA Descrigﬁon for Usein B

_Page 8 of 82

atch 10 of Crystal River Unit 3

4.1.5 System Pressure

Parameter Value
APSRA Neutron Absorbing Material Inconel
Inconel Density (g/cc) 83
, Absorber Pellet OD (cm) 0.95250 |
Axial Power Shaping Rod (APSR) Claddmg Stainless Steel 304 (SS304) '
Material .
APSR Cladding OD (cm) 1.11760 l
APSR Cladding ID (cm) 0.98044 !
Number of APSR's in an APSRA 16 ]

Crystal River Unit 3 is a pressurized water reactor that operates at a constant pressure of 2200 ps:a

(pounds per square inch absolute).

4.1.6 Fuel Assembly Insertion, Burnable Poison Loading, and Control Bank

Insertion Histories

The actual irradiation histories of the fuel assemblies in batch [0 must be used to perform the various
assembly depletion calculations relevant to the CRC analyses. Table 4.1.6-1 contains the assembly
insertion, burnable poison (BP) loading, and control bank insertion histories for the rodded assemblies in
fuel batch 10 which are required for the CRC analyses of Crystal River Unit 3.

H
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. Table 4.1.6-1 Crystal River Unit 3, Batch 10, Rodded _
Fuel Assembly Insertion, BP Loading, and Control Bank Insertion Histories

Assembly Assembly Location in Cycle

Number/Batch 8 9 Comments
HO4 / 10 2.0 CR6 CR6 not inserted |
H12/10 2.0 - CRS Grey APSRA |
H23/10 2.0 CR6 CR6 not inserted |
H27a/ 10 X CR7 i

The "X" indicates that the assembly is present in the cycle indicated.

The "H" designation in the assembly number indicates that Cycle-8 is the assembly initial
insertion cycle.

The numeric inputs indicate that assembly contained 8 BPRA in that cycle. These values
indicate the wt% of B,C in the AL 0,-B,C absorber.
CR6 refers to control bank 6.

CR7 refers to control bank 7.

CRS refers to control bank 8 which in an APSRA bank.
*CR6 not inserted” means that control rod bank 6 was not inserted in the assembly dunng
reactor operation at power. Therefore, there Is no control rod insertion history data for these
assemblies.

4.1.7 Fuel Assembly Insertion Position Histories

The positions of the various assemblies in the core must be known to correlate the burnup, fuel
temperature, and moderator specific volume data with the appropriate assembly. The assembly position
data is also used to document the depletion cases so that the isotopic résults may be identified at a later
time for a specific assembly in a particular position of the core. Table 4.1.7-1 contains the assembly
position histories for the rodded assemblies in batch 10 of Crystal River Unit 3 which are relevant to the
CRC analyses. The assembly position identifiers refer to locations in a one-cighth core symmetrical
arrangement for Crystal River Unit 3 as shown in Figure 4.1.7-1. The integer values (1-29) shown in
Flgure 4.1.7-1 are used in the SAS2H depletion calculations to identify the various assembly locations.

Table 4.1.7-1 Assembly Position Histories for the
Rodded Assemblies from Batch 10 of Crystal River Unit 3

| Assembly Assembly Location in Cycle
Number 8 9
HO04 Hl1 H14
H12 - K12 L12
H23 M12 L10
__H27a Y _H2 ]
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Figure 4.1.7-1 One-Eighth Symmetry Core Layout for Crystal River Unit 3

4.1.8 Reactor Cycle History Data

Table 4.1.8-1 contains a listing of the Crystal River Unit 3 reactor cycle history data that is relevant to

the SAS2H depletion calculations documented in this analysis. The time durations other than the days of
downtime and the total eycle effective full power days presented in Table 4.1.8-1 are calculated using the
appropriate dates from Table 4.1.8-1 and the Lotus 1-2-3 "DATEDIF" function.

Table 4.1.8-1 Crystal River Unit 3 Reactor Cycle History Data Relevant
to the Depletion Calculations for the Rodded Assemblies in Batch 10

Crystal River, Unit-3, Cycle-8 Summary

06/21/90

: Cycle Start Date

10/09/90 : 97.6 EFPD Shutdown Date (10/10/90, Ref. 5.3)

10/25/90 ! Restart Date Afier the 97.6 EFPD Shutdown

12/12/90 ! 139.8 EFPD Shutdown Date

12/18/90 :

10/14/91
1172791
12/02/91
12/07/91

03/27/92 :
04/04/92 :
04/30/92 :
: Cycle Length in Calendar Days to 97.6 EFPD Date
: Cycle Length in Calendar Days from
97.6 EFPD Restart to 139.8 EFPD Date

110
48

Cycle End Date

Restart Date After the 139.8 EFPD Shutdown

: 404.0 EFPD Shutdown Date (10/11/91, Ref. 5.3)
: Restart Date After the 404.0 EFPD Shutdown (11/24/91, Ref. 5.3)
: 409.6 EFPD Shutdown Date (12/03/91, Ref. 5.3)
: Restart Date After the 409.6 EFPD Shutdown (12/08/91, Ref. 5.3)
515.5 EFPD Shutdown Date
Restart Date After the 515.5 EFPD Shutdown
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Table 4.1.8-1 Crystal River Unit 3 Reactor Cycle History Data Relevant
to the Depletion Calculations for the Rodded Assemblies in Batch 10

300 : Cycle Length in Calendar Days from
139.8 EFPD Restart to 404.0 EFPD Date

5 : Cycle Length in Calendar Days from
404.0 EFPD Restart to 409.6 EFPD Date

111 : Cycle Length in Calendar Days from
409.6 EFPD Restart to 515.5 EFPD Date

26 : Cycle Length in Calendar Days from
515.5 EFPD Restart to EOC ‘

679 : Total Cycle Length (Calendar Days )
15.5 : Days of Downtime During Shutdown at 97.6 EFPD
6.2 : Days of Downtime During Shutdown at 139.8 EFPD
44 .4 : Days of Downtime During Shutdown at 404.0 EFPD
4.9 : Pays of Downtime During Shutdown at 409.6 EFPD
7.6 : Days of Downtime During Shutdown at 515.5 EFPD
535.9 : Total Cycle Effective Full Power Days  ~

75 : Calendar Days of Downtime Between Cycle 8 and 9

Crystal River, Unit-3, Cycle-9 Summary

07/14/92 : Cycle Start Date
12/29/92 : 158.8 EFFPD Shutdown Date
12/31/92 : Restart Date Afier the 158.8 EFPD Shutdown
03/04/93 : 219.0 EFPD Shutdown Date
04/26/93 : Restart Date After the 219.0 EFPD Shutdown
09/18/93 : 363.1 EFPD Shutdown Date (09/19/93, Ref, 5.3)
09/20/93 : Restart Date After the 363.1 EFPD Shutdown
04/07/94 : Cycle End Date

168 : Cycle Length in Calendar Days to 158.8 EFPD Date

63 : Cycle Length in Calendar Days from
158.8 EFPD Restart to 219.0 EFPD Date

145 : Cycle Length in Calendar Days from
219.0 EFPD Restart to 363.1 EFPD Date

199 Cycle Length in Calendar Days from 363.1 EFPD Restart to EOC
632 : Total Cycle Length (Calendar Days )
2.146 : Days of Downtime During Shutdown at 158.8 EFPD
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Table 4.1.8-1 Crystal River Unit 3 Reactor Cycle History Data Relevant
to the Depletion Calculations for the Rodded Assemblies in Batch 10

53.125 : Days of Downtime During Shutdown et 219.0 EFPD
1.625 : Days of Downtime During Shutdown at 363.1 EFPD
557.23 : Total Cycle Effective Full Power Days

55 : Calendar Days of Downtime Between Cycle 9 and 10

A number of the dates presented in Table 4.1.8-1 do not correspond directly with the dates presented in
reference 5.3. The date contained in reference $.3, is presented in parentheses next to each
inconsistency. Inconsistencies in the restart and shutdown date values do not affect the calculations duc
to the fact that the depletions are based upon EFPD durations rather than calendar day durations. The
various calendar day time periods between statepoints as presented in Table 4.1.8-1 are used for
documentation purposes only. The cycle starting and ending dates are the only dates presented in Table
4.1.8-1 which are involved in calculations that are documented in this analysis. A cycle's starting and
ending dates are used tocalculate calendar day decay durations for fuel assemblies which skip that
particular cycle. The days of downtime between cycles are not calculated from the dates presented in
Teble 4.1.8-1. The days of downtime between cycles are obtained dircctly from reference 5.3 in units of
hours that are converted to days for presentation in Table 4.1.8-1 and use in this analysis. Therefore, no
calculations documented in this analysis are affcctcd by the date i mconslstencxcs bctwecn Table 4.1.8-1
and reference 5.3.

4.1.9 Boron Letdown Data

The boron letdown data provided in the Core Operations chons for Cycles 8 and 9 of Crysta! River -
Unit 3 is used to determine the soluble boron concentration in the moderator at the mid-point of each
irradiation step in the various SAS2H depletion calcylations performed to deplete the rodded fuel
assemblies of batches 10 and 11. The boron concentrations at the irradiation step mid-point effective
full-power day (EFPD) times are determined by linear interpolation between the measured values listed
in Tables 4.1.9-1 and 4.1.9-2. The boron letdown data tables presented in this section are obtained from
reference 5.3, which is a summary compilation of data pertinent to CRC analyses for Crystal River Unit
3. ) A :

A

Table 4.1.9-1 Boron Letdown Data for Cycle 8 of Crystal River Unit 3

L Exposure (EFPD) Boron Concentration (ppm')
11.2 1537
524 | ' 1455 \
78 1411 ' 1
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Table 4.1.9-1 Boron Letdown Datz for Cycle 8 of Crystal River Unit 3

e eyl oggegrepl pesere ket e}

Exposure (EFPD) Boron Concentration (ppm')
1114 - 1332
154.4 1176
194.8 . 1103
234:6 999
271.5 887
338 , 701
390.7 , 522
4457 304 |
4% 311 |
513.1 _ 216 ll

! The acronym "ppm" means parts per million by mass of moderator.
Table 4.1.9-2 Boron Letdown Data for Cycle 9 of Crystal River Unit3 -

ﬁ Exposure (EFPD) ___ Boron Concentration (ppm)
2.1 ' . 1608
61.5 - | 1535
1457 1329 |
192.8 1201
2113 . 1157
262 . 994
303.7 869
345.7 750
3979 577 1
432.5 ' : 473 o
4524 412
495.4 | 283
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Table 4.1.9-2 Boron Letdown Data for Cycle 9 of Crystal River Unit 3

Boron Concentration

4.1.10 Burnup, Fuel Temperature, and Moderator Specific Volume Data

Burnup, fuel temperature, and moderator specific volume data are required for each node of each
assembly in each SAS2H depletion calculation. A set of nodal burnup data at the beginning and end of
each SAS2H depletion calculation is required. A set of nodal fuel temperatire and moderator specific
volume data representative of full-power operation during each depletion calculatjon of interest is
required. Tables 4.1.10-1 through 4.1.10-4 contain the burnup, fuel temperature, and moderator specific
volume data necessary to perform all depletion calculations for each of the rodded fuel assemblies from
batches 10 and 11 of Crysta} River Unit 3. The assembly heights corresponding to the axial nodes
presented in Tables 4.1.10-1 through 4.1.10-4 are as follow: the top node (node 1) is 17.78 cm, the
bottom node (node 18) is 22.352 cm, all other nodes are 20.0025 cm. The top of node 1 begins &t the top
of the active fuel region. The burnup data is presented in units of gigawatt-days per metric ton of
uranium (GWd/MTU). The fuel temperature data is presented in units of degrees Fahrenheit. The
moderator specific volume data is presented in units of cubic feet per pound. The statepoint numbers
shown in the tables identify the relative reactivity statepoint calculations that fuel and burnable poison
isotopic data will be generated to support for the evaluation of that particular assembly. The EFPD
statepoint and cycle number corresponding to each set of fuel temperature and moderator specific
volume data are presented above their respective columns in the tables. Each set of fuel temperature and
moderator specific volume data listed in the tables is applicable to the depletion calculation performed
between the statepoint number identified above the particular data and the previous statepoint number.

Table 4.1.10-1 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly H04 of Crystal River Unit 3

Assembly Number H4
tatepoint 22 (BOC Cycle B) {Statepolnt 23 {97.6 Cycle 8) Statepolint 24 {139.8 Cycle 8)
Node | Bumup l Fuel Moderator! Bumup Fusl Moderator] Burmup Fuel Moderator
No. HGWIMTU)] Temp. {SEpec. Vol. {{IGWIMTUN Temp. {Spec. Vol. [(GWIMTU)l Temp. {Spec. Vol.
B80C Cys S76Cy8 | 1114 Cy8 | 1194Cy2 | 135.8Cy8 | 1114Cy8 | 1114 CyB
1 0.0 2047) 12008] 00239 2090 1200.8] 0.023%
2 0.0 _2997] 14157] _0.0238] _ 4372] 14157 _ 0.0238
3 ] 00 3624] 15424] 00237| 5270, 15424] _ 0.0237]
4 0.0 {Data not required. . 3.9’5’3‘ 1601.1f _ 0.0235 57380 16011 _ 0.0235
0.0 4141 162571 00234] 508 1625.7] _ 0.0234]
6 0.0 42500 18355]  0.0232]  6.12 1635.5]  0.0232
7 0.0 4.321] 1638.8]  0.0231 6.219%  1638.9] 0.0231
8 0.0 4.36 4640.0] 00229] 6.281] 1640 0.0229] .
9 00 | 4.4% 1639.9I o.ozzal 6325 1639.8] 0.022
10 § 00 8.42 1639.1] _ 0.022 6.3 1639.1} _ 0.0226)
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11 0.0 443 1637. 0.0225 371 1637.5 0.022
12 0.0 4.4 1634.6] _ 0.0223 6.36 1634.6 0.022
13 0.0 4. 1628.9] _ 0.0222 6.314] - 16289 0.0222
14 0.0 _4.285 1817.8 0.022 6.2 1617.8 0.02
15 0.0 4.142 1596.6] __ 0.0218 6. 1596.6]  0.0218
16 0.0 3.882 1550.5]  0.0218 5.64 1550.8 0.0218
17 0.0 3.42 1454.8] 0.021 4.9% 1454 8 0.021
18 0.0 2.514] 12420 0.0216] 3658 12420 0.0215

| | _
Statepoint 25 (404.0 Cycle 8) |Statepoint 26 {409.6 Cycle 8) [Statepoint 27 (515.5 Cycle B)
Node § _Burnup Fue! Moderator} Bumup Fue! Moderator] Bumup Fue! Moderator
No. JIGWAMTU)] Temp. |} Spec. Vol. [(GWAMTU)] Temp. | Spec, Vol. [{GWeMTU)] Temp. |Spec. Vel.
404.0Cy8 | 234.6Cy8 | 2348Cy3 | 405.8Cy2 | 2346Cy8 | 2246 Cyt | 515.5Cy8 | 470.7Cy8 | 470.7Cy8
1 9.421 1202.2 0.0240 ©.56 1202.2 0.024 12.380 1162.51  0.0240
2 13.671 1391.4 0.0239] _ 13.87 139141 0.0235) 17.87 1317.3 0.0238
3 16.14 1487.0 0&2;153‘ 16.38 1487.0] 0.0238] 20.88 1358 8! 0.0237]
4 17.24 1520.3 0.0236] 17.48 1520.3] 0.02 22.111 1355.6]  0.0235
5 17.712I 151_»_7_.3' 0.0234] 17858 1527.3] 0.0234 13457] 0,023
6 17.930 1527.1 0.0233]  18.17 1527.1 0.0233 1335.2 0.0232
7 18.054] 15@ 0.0231]  18.2091 1524.9] 0.0234 0.0231
8 18.14 1522.5]  0.0230] 18.350]  1522.5]  ©0.0230 . 1320.8 0.0229] .
) 18.226 1520.7]  0.0228] 1847 1520.7] _ 0.0228] 23.01 gl 13164 0.0228
10 18.307 1519.7 O.t)2_2§l 18.55 1619.7) _ 0.0226] 23.10 1313.3 0.02
11 48.384 15194] _0.0225 18.632| 1518.4 0.0225] 23.204] 1311.6 0.022

| 12 18.44 1519.7} 00224} 486 1519.71 0.0224] 23297 13118 0.0223
13 18. 1519.9] 0.0222] 18.717] 1519.8] __00222] 23.359 13146 0.0222|
14 18.38 1518. 0.0221] 18.638] 1518.3] 0.0221] 23.33 1320.5 D.0224
15 18.40 15811.1 0.021¢ 18.353]  1511.1 0.0219ﬁ _23.11 1328 6] __0.0220
16 17.377, 1490.1 0.0218] 47.633]  1480. 0.0218] 22.377 1331.7 0.0218

.17 15.62 44214.2 0.02171 15.865 1421.2]1  0.0217}  20.318 13128 0.0217
18 11.40J 1229.6] 0.0216}] 1 ‘|.571 1229.6] 0.0216] 14.88. 1178 0.0216,
Statepolnt 28 (BOC Cycle 8) _|Statepolnt 29 (158.8 Cycle §) }Statepoint 30 {245.0 Cycle 8)
Node | Bumup | Fuel _|Moderator |_Burnup Fuel _ |Moderator] Bumup Fuel _|Moderator
No. Jiowanru)l  Temp. Spec. Vol. } (GWUMTUN Temp. | Spec. Vol. {iIGWIMTUY] Temp. [Spec. Vol.
BOCCys | 470.7Cy8 | 470.7Cy8 | 158.8Cy9 | 110.8Cy9 | 1105 Cy9 § 219.0Cy9 | 182.8Cy% | 1928Cy9
1 12.866 1162.5¢ 0.0240f 15. 882.9 0.023 16.13 8395 1 0.0230(
2 18.694! 1317.3] __0.0238] 22.25 990.8}  0.023 23.691 0915 0.0230!
3 1 2180 1358.8 0.0237} 26.12 1038.3{ 0.02261 27.8 1026 .4 0.0229
4 23.0 1355.6] 0.0235] 27.74 1058.9 0.0228] 29.521 1036.3 0.022
5 1 234 13485. 0.0234] 28.38 1067.5{  0.0227 30.211 1038.2 0.022
(3] 23.67 1335.21  0.0232{ 28.68 1063.8 0.0226] 30.501 1036.3 0.022
7 23.763 1326.5] 0.0231 8.8 1063.1 0.0225{ 3064 1032.8 0.0225] -
8 23.83 1320.8]  0.0229) 28.91 1066.4 0.0224] 30.72 1028.8 0.0224
8 23.804 13164 1062.7] 0.02231 30.79 1024.8]  0.0223

0.0228] _28.68
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10 | 239082 13133 oo0226] 2005 1058.5] _ 0.0222] 30.858] 10214
11 | 24063  13116] 00225 _20.1100 105490 0.0222] 30914] 10182
12 24139 __1311.8] 00223] 20157] 1oa03] 00221] 30055 10156
13 | 241871 13146] 00222] 20148] 10438] 00220] 30949 10132
14 24.1 13205] 00221 20028] 1036.4] 00216] 30.623 10103
15 | 23934] 13286] 002201 28652 1025.1] _ 0.0218] 30.424)  1004.8
16 | 23187133171 _00218] 27620] 1005.8] 0.0217] 28.32 93.2]
17 21.070] 131251  0.0247] 249034] g666] 0.0217] 26.46 965.3
18 15.45 1178]  0.0216] 47.81 856.7] 0.0216] 18.932]  867.0]
| ] 1 | |
Statepoint 31 (363.1 Cycle 9)
Node | Burnup § _Fuel Y Moderator
No. jiewdwmty)] Temp. |Spec. Vol
+ Jassacn | sosrcys | s0sTcye
1 18.564]  ©12.8]  0.0230)
2 27.27 £93.7]  0.0230
3 | 31807 10165 0.0229
4 | 337 1021.7] _ 0.0228)
5 34467 1018.7] 0.0227|
6 347400 1013.9] _ 0.0226] .
7 348 1007.6] _0.0225]
8 34925]  1002.8] 0.0224
) 34681 9989
10 35038]  995.6]
14 35.09 993.7
12 35.14 992.5
13 35.1s1| - 9924
14 35056 9931
15 346600  £93.
16 | 3349 £85.9]
17 30.29 963.2
18 21.561 881.0

Table 4.1.10-2 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly H12 of Crystal River Unit 3

“Assembly Number H12
IStatepoint 22 (BOC Cycle 8) {Statepoint 23 (97.6 le 8) Statepoint 24 (139.8 Cycle 8
Node § Bumn! | Fus) Moderator] Bumu Fus! Moderator] Burnup Fuel |Moderator
No. jicwamTtu)l Temp. {Spec. Vol [(GWoMTU}| TYemp. [Spec. Vol.[iGWdMTW)l Temp. |Spec. Vol.
BOCCyt 978Cy8 | 1114Cy8 | 11140Cy8 | 1398Cy8 | 1194Cy8 | 1144Cy8 |
1 0.0 1.978] _1184.9] 0.0239] 2.892] 11849 0.0239
2 | o0 2005 13956] 00238] 4241) 13958 0.0238] -
3 0.0 3.521 151L.z| 0.0236] _ 5.125
4 0.0 |Oata not required. 3.84 1578.1 0.0235]

1521.2] 0.0236
6578 1578.41° 0.0235|
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1177.71 _ 0.0234

5 0.0 4.023 1601.3] _ 0.023 5811 1601.3 0.02
6 0.0 4.12 1611.4] _ 0.0232] 505 1611.4]  0.0232]
7 0.0 4201] __1616.1] _0.023 6.04 16164 0.0230
] 0.0 4261 1617.6] _00220] 6405 1617.8 ©0.0229
e | 00 4285 __16176] 002271 61450  1617.6]  0.0227
10 0.0 43100 _ 164711 00226] 6.182] 1617.4] 00226
11 0.0 43201  16162] 00224] 6.2 1616.2] 0.0224
12 |_o0 4.M 00223] 623 16161 0022
13 0.0 4331 16157]  0.0222] 62271 16157 00222}
14 100 4256] _ 1607.3] 00220 _6.138 _1607.3]  0.0220-
15 0.0 4.1 1586.0]  0.0248] 5042 . 15856.0{  0.0219
16 0.0 3843 15302 o00218] 65583 1535.2] 0.0218
17 0.0 3.384]  14436] 0.0217] 49298  14436]  0.021
18 | - 0.0 24771 12328 0.0216] s.soJ 1232.8]  0.021
Statepoint 25 (404.0 Cycle 8) |Statepolnt 26 (409.6 Cycle 8) [Statepoint 27 (515.5 Cycle 8
Node § Bumup Fuel _IModerator] Bumup } Fuel |Moderator] Bumup Fuel _{Moderator
No. JGWaMTU)l Temp. |Spec. Vol {IGWAMTUY Temp. |Spec. Vol. jJIGWaMTU)] Temp. |Spec, Vo!.
4040Cy8 | 2346Cy8 | 234.6Cy8 | 409.8Cy8 | 234.6Cy8 | 234.6Cy8 | B158Cy8 | €70.7Cy8 | 470.7Cy2
1 5.1791 _ 1180.8]  0.0240 12.102]  1158.71  0.0240)
2 13.343  1377.2|  0.0239 . 0238] 17.602] 13155 0.023
3 15784) _1472.0] _0.0237] 16.015] 1472.0] _0.0237] 20488 13593 _ 0.023
4 16839 __15048] 00235] 17.076] 1504.8] 0.0235] 21662 13556 00235
5 17.2 1511.1]  0.0234] 17.498] 151141 0.0234] 22. 13433 _ 0.0234
3 174571 1510.2] 0.0232] 17.698] 15102 0.0232] 22.231] 1332.5]  0.0232
7 17580 1507.9] 0.0231] 17.821] 1507.9] 0.0231] 22.332] 13245  0.0230
8 | ‘17671 150571  0.0220] 17.61 150571 0.0229] 2241 131871 0.022¢9
) 17.752] _15040] 00228] 17.094] 1504.0] 00228] 224970 13146]  0.0228]
10 |} _17. 1503.0] 00226] 18078l 1503.0] 0.0226] 22591] 1311.9  0.0226
11 ) 17932]  15032] 00225] 181 150321 00225 22713 13108 0.022¢
12 18.067] _ 1505.3]  0.0223) 98.314] 1505.3] 0.0223] 22.891] 1311.e]l  0.0223]
3 18.197] _ 1509.0] 0.0222] 18449 . 1509.0] 0.0222] 23.085] 1316.8] 0.0222
14 18.471 1509.2H 0.0221] 184 1500.2]  0.0221] 23.126]  1323.4]  0.0229
15 17.8 1502.71 _ 0.6219]  18.1 1502.7] _ 0.0219] 228231 13316  0.022
16 | 17.182] 148170 00218] 17.437] 14817] _00218] 22183  13351] 00218
17 154371 1411.8] 00217] 15673] 14119] 00217] 2042 1316.1] __ 0.0217
18 11.25§]| 1222.4]  0.0216} 11.42? 1222.4] 0.0216] 14.72 | 1179.8] _ 0.0216
: i
Statepoint 28 (BOC Cycle 8) |Statepoint 29 {(158.8 Cycle ) |Statepoint 30 {219.0 Cycla §)
ode § _Burnup Fus! __{Moderator] Bumup Fuel __{Moderator] Bumup Fuel __IModerator
No. J{{GWIWMTU)] Temp. | Spec. Vol. [(GWIMTU)] Temp. | Spec. Vol. {IGWAMTU)l Yemp. |Spec. Vel.
BOCCys | 470.7Cy8 | 470.7Cy8 | 152.8Cys | 140.5Cy9 | $10.5Cyd | 219.0Cys | ss28Cyd | 1928 Cy%
1 0.0240] 15.690]  ©855] 0.0235] 16938 0008l 00235 -
2 11158] " 0.0235] 24838 1114.4]  0.0234
3 | 20.167]__1162.5 o.oﬁ
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4 22509 13556
5 | 23001 13433
6 3163 13328 ]
7_| 232571 13246 31.716]  1155.0 228
8 | 23331 13187 31.621 _ 1151.3]  0.0227]
g | 23405 13146 31903 11477 -

10 23.486]  1311.9
11 23591 13108
12 23745  1311.8
13 23.823]  1316.8
14 23.951]  1323.4
15_§_23744]  1331.6] , 219
16 22 99 13354] _o00218] 20047 1167.8] 0.0218
17 |_20.8ad _ 13169] _0.0217] 26.253 11188] o
18 15.303] 1179.6] 0.0218] 18.87 9832l 0.0216 } X

i | - | | | 1
Statepoint 31 (363.1 Cycle 8)

Node | Bumup Fuel- [ Moderator
No. [(GWdMTU]] Temp. |[Spec. Vol.

3853.1 Cyo | 303.7Cy9 | 303700

1 20119 1010.7] _ 0.0235
2 | 20as4] 11082] 00234

3 34.455]

4 36.374

5 36.620 ]

6 36.845]  1130.00 00229‘

7 36.086]  1424.0] _ 0.0228
. 8 37.0 1113.9' o.oz_z__?-

g 37.1 1415.0]  0.0226]

10 | 37234 41124]  0.0228]
11 | 373510 11104] _ 0.0224

12 | 87637 111261 0.0223]
13 | 38580 1135.0] 00229
14 38713 1148 0.0220
15 | 38314] 11454] 00218
16 | 37035 1141.4] _ 0.0218
37 | 335300 11036] _ 0.029
18 | 239 290.0] 00216
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Table 4.1.10-3 Buraup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly H23 of Crystal River Unit 3
Assembly Number H23
tatepoint 22 (BOC Cycle 8) |Statepoint 23 (97.6 Cycle 8) Statepoint 24 (135.8 Cycle 8)
Node | Burnup Fuel _IModerator] Bumup § _Fuel IModerator] Bumu Fuel __ IModerator
No. J(GWdMTU)] Temp. | Spac. Vol §(GWAMTUN Temp. {§Spec. Vol |(GWIMTU)l Temp. |Spec. \fot.
B0OC Cys 976Cy8 | 1114Cy2 | 111408 | 130.8Cy8 | 115408 | 119.4C)8
1 0.0 1.860 1176.8
2 0.0 29014 13916
3 0.0 3565 1620.8
4 0.0 __IData not required. 3.92 1580.
5 0.0 4.114) 1604.5
-] 0.0 4.23 1615.1
7 0.0 4.31 1619.4 ,
8 0.0 4.374 1620.8 3 , ‘
8 0.0 4.41 1621. 0.0227} 6.28 1621, 0.0227)
10 0.0 4441 16203 0.0226 6.32 1620. 0.0226
11 0.0 - 44571  1619.8] '0.0225) 6.3 . 1619. 0.0225
(12 |00 4493 16214 00223 6.402] 1621.1] 00223
13 0.0 4.491] 16226 0.0222 6.41 1622. 0.0222
14} 00 442d] 16164] 00220] 6.3 16164] _ 0.0220)
15 0.0 4.27 1697.8 0.0219 6.1 1597. 0.0219
16 0.0 3.894 1552._2_, 0.021 5.76 1552. 0.0218
17 0.0 3.491 1452 4 0.021 §.057 1452 4] 0.021
18 | 00 2521] 12344 00216] 3651 12344 0.021
Statepoint 25 {404.0 Cycle B) [Statepoint 26 (409.6 Cycle 8) |Statepolnt 27 (516.6 Cycle 8)
Node § Burn Fuel Moderator] Burmup Fuel Moderator] Bumn Fuel Moderator
No. J(GWINMTUN Temp. | Spec. Vol. [{GWIMTU Temp. {Spec. Vol |(GWIMTU)] Temp. |Spec. Vol.
404.0Cys | 2346Cy8 | 234.6Cys | 4026Cys | 2346Cys | 2246Cy | 515508 | 4707 0y8 | aT0TCy8
1 9.011 1180.1 0.023 9.1474  1180.1 0.0239] 11.872 1148.5 0.0235
) 13.194 1365.5; 0.0238 13.385' 1365.5 0.0238] 17.26 1303.9 0.0238
3 15676] 145951 0.0237] 15903 14595] 002371 202011 134741 00235
4 16.7 1491.3 0.0235] 16.699 1491.3] 0.0235] 2149 1343.0 0.0235
5 17.20 1497.2 0.0234 17.43 1497.2 0.0234) 21.91 1330. 0.0233]
6 17.41 1496.4 0.0232 17.655] 1486.4 0.0232] 22.100 $319. 0.0232“
7 1| 17.548] 14944 0.0231 17.78 1494 .1 0.0231 22211 1311.6 0.0230
8 17.643 149518 0.0229 17.87 1491.8 0.0229] 22.29 13085. 0.022%
) 17.72 1489.8 0.0228 17.861 1485.9 0.0228] 22.38 1301. 0.0227]
10 17.8 1488.9 0.0226] 18.04 1488 6] 0.0226] 2247 1298. 0.022
11 17.91 1489.3 0.0225] 18.155 1489.3 0.0225] 22.60 1207.4] ' 0.022
12 18.07. 1492.3 0.0223 18.31 1492.3 0.0223] 228 1288. 0.0223
13 18.2400  1497.3 0.0222 18.483 14387.3 0.0222] 23.03 1303. 0.0222] -
14 18.251 1498.8 0.0221 18.50“ 1488 8 0.0221 23.117 1310. 0.0221]
15 18.01 1483.7 0.9219! 1§.26§| 1493.7 0m 22.844 1318. 0.0220%
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16 17.28 1472.6 0218]  17.53 1472.6 2224 13233 0.0218
17 15.48 1404. 0.021 15.7 1404 20.10: 4305, 0.021
18 11.216]  1214.8] 0.021 11.38 1214. 14.64 117221 0.0216

|
Statepoint 28 (BOC Cycle §) [Statepoint 29 (158.8 Cycle 8) |Statepoint 30 (215.0 Cycle )
Nede | Bum Fuel _ Moderator] Bumup Fuel | _Bumup Fuel __{Moderator
No. J(GWANTU) Temp. [ISpes. Vol HGWIMTU)] Temp. J(GWdAMTU)| Temp. [Spec.Vol.
BOCCyS | 470.7Cy8 | 470.7Cy8 | 158.8Cy0 | 110.5Cyd 2190Cy0 | 1928Cy9 | 1528 Cyd
1 12.44 1148.8]  0.0238] 15. 1015.8 16.96 102591  0.0237]
2 18.E£ 13038] 00238] 220300 1140.4 24 88 1433, 0.0236]
3 1 2119 134711 0.0236] 260491  1199.2 X 29.21 1486.8]  0.0234
4 22.4 4343.0]  0.0235 0.0233] 31.03 1204.1]  0.0233
5 22.84 1330. 31.754 1214, 0.0232
6 23.02 1319.7 320 12114, 0.023
7 1 2313 1311.6 X 32.26 4209, 0.022
8 232 1305.8]  0.0229 323711 12052} 0.022
8 23.28 1301.71  0.0227] 978 32450 1201. 0.022
10 23.36 1208.8]  0.0226]  30.054) 32.52 1197.4]  0.022
11 23.47 1207.4] 0.0225] 320.14 3261 1193. 0.0224
12 1298.5 1180.4]  0.022
13 11885. 0.0221
14 1481, 0.022
15 1171.90 _ 0.021
16 1152.2]  0.0218
17 1116. 0.0217,
18 994.3]  0.021
| 1 ]
Statepoint 31 (363.1 Cycle 8)
Neode | Bumup Fuel Moderator
No. |[(GWdMTU)] Temp. | Spec. Vol
383.1Cys | 303.7Cy9 | 301.7Cy8
1 20.334] 10348 .
2 29.73 1134.6
3 34.73 1477.8
4 35.78 1181.5}
5 37.56 1190.7,
[ 37.859 11854

7 38.05 1179.4
8 38.14 1174.2
9 38.21 1470.

10 | 38.204] 11668

11 38.3090  1164.6

12 38. 1163.0 .

13 38.73 1162.3 ! \
14 38705 1162.6]  0.022
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5 38.3 1161.2 0.021
16 37.04 1151.6 0.0218
17 33.64 1113.8 0.021
18 | 24.06 099.6]  0.0216]
Table 4.1.10-4 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly H27a of Crystal River Unit 3
Assembly Number H27a
tatepoint 22 (BOC Cycle 8) |Statepoint 23 (37.6 Cycle 8) Statepoint 24 {(139.8 Cycle 8) |
Node | Bum Fuel Moderator] Bum Fuel _{Moderator] Bum Fue! Moderator
No. Jiwamtu)l Temp. | Spec. Vol. IGWdMTW)] Temp. | Spec. Vol. [(GWdMTU)] Temp. {Spec. Vol.
BOC Cy8 s78Cyd | 1914cys | 11140y8 | 1303cy8 | 11140y8 | 1114008
1 0.0 1405 1016.2 0.0234 2.054] 1016. 0.0234
2 0.0 2.39 1252.6 0.0233] 3474 4252 0.02
3 0.0 3.018] 136031 00232] 4335 4369.3]  0.0232
4 0.0 IData not required. 33460 14200 0.02
5 0.0 3.5300  14418] 0.0230 .
6 0.0 _ 3642] 145141 0.0228] 5. A 0.0228
7 0.0 3713 145471 - 0.0227] 5.245 1454. 0.0227
8 0.0 3.762]  1455.8 0.022 §.29 1455, 0.0226
g 0.0 3.791' 14556] 0.0228] 53371 14556 0.0225
10 ] o0 3814] 14546] 00224] 53521 14546l  0.0224
11 0.0 3.823] 1453.3 0.0223 5.37. 1453. 0.0223
12 0.0 3.81 1451.3 0.0221 5.370 1451.30  0.0221
13 0.0 3.78 1447.6 0.0220' 5.337] 1447. 0.022
14 0.0 3.717} __.1438. 0.0218! §.25 1439, 0.021
15 ] 00 3582) 1421.0] 0.0218] 5.086] 1421.00 0.0218)
16 0.0 3.32 1380.1 0.0217] 4.74 1380.1 0.0247
17 0.0 ! 2.814 1284.3ﬂ 0.0216 4. 1284.3 0.0216
18 0.0 i 1.694 10_307 0.0216 2.45 | 1030.7 0.0216
Statepoint 25 {404.0 Cycle 8) |Statepoint 26 (409.6 Cycle 8) ]Statepoint 27 {515.6 Cycle B)
Node } Burnup Fue! Moderator] Burmnup Fue! Moderator] Bumup Fuel Moderator
No. HGwdMTUll Temp. |Spec. Vol. (GWAMTU)| Temp. | Spec. Vol. (GWIMTUY  Temp. [ Spec. Vol.
404.0Cys | 2346Cy8 | 234.6Cy2 | 4096Cy8 | 2346Cy8 | 2348Cy8 | 5155Cya ] 470708 | 47070y
_1 6.5901 103461 0.02 6.691 1034.6 0.0233 77 1044. 0.023
2 10.558] 1227.6‘ 0.02321 10.71 1227. 0.0232] 13.771 1179. 0.0232
3_| 12 1303.4] _ 0.0234] 12824] 13034] 00231 16. 1221.6] 00231
4 13.524) 132621 0.0230] 13.707] 1326.2] 0.0230] 17.2290 12218  0.0230]
§ 13.89 1328.6 0.0229] 14.08 1320.9 0.0220] 17.59 1212. 0.0228]
6 14.070| 1327.4 0.0228] 14.2 13274 0.0228] 17.73 4203.4 0.022
7 14.16 0.02 14.34. 1323.7 0.02_21 | 17.81 1166. 0.022
8 14.225 0.0226] 14.4 1320.4 0.0226) 178 1491. 0.02
2] 14.276 0.0224 14.45 13?.6& 0.0224] 17.91 1188.1 0.0224
10 | 14 00223] 14605 13163 00223] 17.066] 11858 0.0223



Waste Package Development

Design Analysis

Title: CRC Depletion Calculations for the Rodded Assemblies in Batches 10 and 11 of Crystal River Unit 3

Document ldentifier: BBA000000-01717-0200-00044 REV 00 Page 23 of 82
11 14.3670 13156 0222] 44854] 13156] 00222 18. $183. o.gzgl
12 14.40 1316.4]  6.0221] _ 14.59 1316.1] _ 0.0224 08 1183. 0.0221
13 14.42 1317.2] 00220} 14.61 4347.21  0.0220] 18.134] _ 1185. 0.0220
14 14.38 1317.8]  0.0218] 14 1317.8] __0.0219] 48.12 1180. 0.022
15 14.184]  1314.5]  0.0218]  14.37 1314.5] _ 0.0218 7.7 1187, 0.0219,
6 1 13608 1207.6] 00217l 13789 1207.6] _ 0.0217] _17.385 _ 1202.7] _ 0.0218)
17 12.002] 1239.2] 002171 12.47 1235.2] 002171 15549  1183. 0.0217
18 7.6561] 1040.3] ©0.0216}  7.782 1040.3| 0.0216]  10.140 1048.1 0.0216
Statepolnt 28 (BOC Cycle 9} [Statepoint 28 {168.8 Cycle 8) [Statepolint 30 (218.0 Cycle §)
Node | Bumu Fuel _ IModerator] Burnup Fuel _ | Moderator] Bumuy Fuel _ IModerator
Neo. liowdmtu)] Temp. [ Spec. Vol. [(GWIMTUY  Temp. | Spec. Vol. (GWIMTU)| Temp. |Spec. Vol.
B80CCy9 | 470.7Cyt | 470.7Cy8 | 1588Cy8 | 110.5Cy8 | 110.6Cyd | 215.0Cy9 1928Cy% | 1928Cy9
1 9.21 1044.3]  0.0233] 12.0 1007.6] ©0.0238] 13297 1024.4] 0.0238)
2 | 144 1179.8] 00232] 19.26 1186.3] _ 0.0237] _21.248]  41782] 00237 °
3 16.87 12216 0.0231) 2263 12506] 0.0236] 25274 1242 0.0235
4 17.9471 _ 1221.5] 0.0230] 244 12954] 0.0234] 26.0651] 1265 0.0234
5 183090  1292.4] 0.0220] 2511 1311.8] 00233] 27. 1271. 0.0233)
6 18450, 1203.4] 0.0228] 254 1318.3] _ 0.0231] 27085 127120 0.0231
7 18.518] _ 1196.6] 0.0227| 25.56 1319.71  0.0230] 28149 1268 0.0230
8 18.56 11916] 0.0226] 2566 13184] 0.0228] 28.24 1264, 0.0228
[ 18.60 1188.1]  0.0224] 25.72 1315.8] 0.0227] 28.31 1261. 0.0227
10 18.64 118550 00223] 25771l 13124 o.ozzej 28.361] 1258 0.0226
11 18.692] 11838] 0.0222] 2580 1308.9] 0.0224] 28.40 125590  0.0224
12 18.738]  1183.5] 0.0221} 25 1305.1]  0.0223] 2843 12544]  0.022
13 487751 1185.4] 00220 25832] - 1209.9] 00222 2843 1253, 0.0222
14 18.765] . 11902 0.0220{ 25 1200.0] 0.0221} 28.32 1250.4] " 0.0221
15 18.61 11876 _0.0216] 2536 127471 0.0218] 27.041] 1243 0.0218
16 18.01 1202.7) _ 0.0218] 24.41 1246.6) o.omsl 26.855 1226 0.0218
17 16.139)  1183.2] 002171 218 1168.4]  0.0217f 24.11 1185. 0.021
18 10. 1048.4]  0.021 14.47 1062.8] 0.0216] 16.054 1064 0.0218,
| 1 |
Statepoint 31 (363.1 Cycle 8)
Node | Bum Fus! Moderator
No. J(GWaMTU)l Temp. |Spec.Vol.
363.4Cy9 | 303.7Cy8 | 303.7Cy9
1 16.449  1044.4]  0.0237]
2 _|_ 2614 1171.4]  0.02
3 30.0371  1214.3]  0.0235)
4 32.86 1225.4]  0.0234
_5 33644 1222.8] 0.0232
6 33.866] _ 1217.2] __0.0231 '
7 34.11 1211.4]  0.0229)
8 34.2 1206.5]  0.0228
[ 34.27 1202.8] 0.022
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10 _{. 34.323 1200.4I 0.0226
11 | 34392] 11903 00224
12 | 344621 11895 0.0223
13 | 3458 1201.3]
14 34.;3 1203.4
15 | 34 12033
16 | 32897] 1166,

17 20.67 1167.8
18 20.03 1061.3

4.1.11 Insertion History Data for CRA’s and APSRA’s

The CRA and APSRA time of insertion in a particular axial position in a fuel assembly is required data
for performing appropriate depletion calculations for a rodded assembly. Hardening (locally increasing
the average energy of the neutron population due to less local thermalization and increased local capture
of neutrons at thermal energies) the neutron spectrum in a particular axial region of an assembly at &
time during its irradiation history effects the isotopic composition of the depleted fuel. The CRC
depletion calculations of rodded assemblies as performed in this analysis requires rod insertion time
input in terms of EFPD’s inserted for either a CRA or APSRA in each axial node of cach fuel assembly
for each statepoint depletion calculation of interest. Tables 4.1.11-1"through 4.1.11-2 present the CRA
and APSRA insertion time data relevant to each assembly depletion calculation documented in this
analysis. Assemblies H04 and H23 were located in a control bank 6 location during Cycle 9. During
Cycle-9 operation, control bank 6 was 100% withdrawn from the core. Therefore, no control rod
insertion data is needed or presented for assemblies H04 and H23 in this analysis. The assembly heights
corresponding to the axial nodes presented in Tables 4.1.11-1 through 4.1.11-2 are as follow: the top
node (node 1) is 17.78 cm, the bottom node (node 18) is 22.352 cm, all other nodes are 20.0025 cm.
The top of node 1 begins at the top of the active fuel region.

Table 4.1.11-1 Grey APSRA Insertion Time Data (EFPDs Inserted) for Assembly Number H12

AxialNode | Cyc;le-9. 0.0 EFPD to Cycle-9, 158.8 EFPD to Cycle-9, 219.0 EFPD to
(1=Top) Cycle-9, 158.8 EFPD Cycle-9,219.0 EFPD Cycle-9, 363.1 EFPD
1 0.00 000 . . 0.00
2 0.00 0.00 0.00
3 0.00 0.00 0.00
4 0.00 0.00 0.00
5 0.00 0.00 0.00
6 0.00 : 0.00 "0.00"
7 0.00 0.00 ‘ 0.00
8 0.00 0.00 0.00
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9 34.52 2.57 12.56
10 158.80 60.20 144.10
I 158.80 60.20 144.10
12 153.66 60.20 144,10
13 2.29 9.45 16.20
14 0.00 0.00 0.00
15 0.00 0.00 0.00
16 0.00 0.00 0.00
17 0.00 0.00 0.00
18 0.00 0.00 0.00 -

Table 4.1.11-2 CRA Insertion Time Data (EFPDs Inserted) for Assembly Number H27a

Axial Node | Cycle-9,0.0EFPDto* | Cycle-9,158.8EFPDto | Cycle-9,219.0 EFPD to
(1=Top) Cycle-9, 158.8 EFPD .Cycle-9, 219.0 EFPD Cycle-9, 363.1 EFPD

1 57.33 14.09 36.07

2 2.09 0.00 0.00

3 0.00 0.00 0.00

4 0.00 0.00 0.00

5 . 0.00 0.00 0.00

6 . " 000 0.00 . 0.00

7 0.00 0.00 0.00

8 0.00 0.00 0.00

9 0.00 0.00 . 0.00

10 0.00 0.00 0.00

1 0.00 0.00 0.00

12 0.00 0.00 0.00

13 0.00 0.00 0.00

14 0.00 0.00 0.00
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15 0.00 0.00 0.00
16 0.00 0.00 0.00
17 0.00 0.00 . 0.00
18 0.00 0.00 0.00

4.2 Criteria

The design of the waste package will depend on waste package configuration criticality analyses
performed using an acceptable disposal criticality analysis methodology. Criteria that relate to the
development and design of repository and engineered barrier components are derived from the
applicable requirements and planning documents. The Engineered Barrier Design Requirements
Document (EBDRD, Ref. 5.8) provides requirements for engineered barrier segment design. The
Repository Design Requirements Document (RDRD, Ref. 5.9) provides requirements for repository
design. The Controlled Design Assumptions Document (Ref. 5.10) provides guidance for requirements
listed in the EBDRD and RDRD which have unqualified or unconfirmed data associated with the
requirement. :

This analysis supports the disposal criticality analysis methodology by providing input, in the form of
fuel and burnable poison depletion results, to benchmark calculations which address the prediction of
both spent fuel isotopic compositions and their associated reactivity. These benchmark calculations will
contribute to the determination of bias values in the method of critical multiplication factor calculation
that is implemented by the analytic tools to be used in the disposal criticality methodology. The
requirements for utilizing the bias in the method of calculation of the critical multiplication factor for
disposal configurations containing spent nuclear fuel are located in Section 3.2.2.5 of the RDRD and
Section 3.2.2.6 of the EBDRD. This analysis does not satisfy these requirements, but the results from
this analysis will be used as input to subsequent analyses which will satisfy these requirements.

4.3 Assumptions

4.3.1 The inherent approximation of uniformly distributed non-fuel lattice cells in the Path B unit cell
models of the SAS2H calculations as described in Section 7.2 is considered acceptable within the
fidelity of these calculations as documented in Section S2.2.3.1 of Volume 1, Rev. 5 in reference
5.4. The basis for this assumption is provided in the previously identified section of reference
5.4. This assumption is used throughout all depletion calculations documented in Section 7.

4.3.2 With the utilization of one cross-section update per irradiation time step, the maximum duration |
of any time step in any reactor cycle irradiation layout of this analysis should not exceed 80 days. -
The basis for this assumption is that the 80 day irradiation time step limit assures that the isotopic
concentrations of the system (primarily fuel and borated moderator) will not alter the neutron
~ spectrum radically enough to cause a time step of the depletion calculation to be performed
without the availability of cross-sections which have been properly weighted with an updated
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4.3.3

neutron spebtrum and spatial flux. This assumption is used throughout all depletion calculations
documented in Section 7. .

Distributing the spacer grid material uniformly in the moderator composition of the Path A and B
models is acceptable. The basis for this assumption is that the limited reactivity worth of the
spacer grid materials will have negligible impact on the neutron spectrum when placed
homogeneously in axial regions of the assembly. This assumption is used throughout all
depletion calculations documented in Section 7.

- 4.4 Codes and Standards

Not applicable.
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Routines. July 29, 1997, IOC Number: LV.WP.DAT.07/97-164, CRWMS M&O.

5.14 Attachments for BBA000000-01717-0200-00044 REV 00 - CRC Dcpietion Calculations for the
Rodded Assemblies in Batches 10 and 11 of Crystal River Unit 3. Batch Number: MOY-
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5.15 CRC Depletion Calculations for the Rodded Assemblies in Batches 10 and 11 of Crysta! River
Unit 3 (DI#: BBA000000-01717-0200-00044 REV 00) - Attachments XIII and XIV - 2 Data
Cartridges. Batch Number: MOY-970902-06.

6. Use of Computer Software

6.1 Software Approved for QA Work

The SAS2H control module of the SCALE 4.3 modular code system (Ref. 5.4) was used in this analysis
to pcrform fuel assembly depletion calculations required for CRC evaluations. The SCALE 4.3 code
system is subject to the requirements of the QARD (Ref. 5.2). The SCALE 4.3 code system was .
obtained from the Software Configuration Management in accordance with appropnatc procedures. The
CSCI number for SCALE 4.3 is 30011 V4.3. The SAS2H calculations documented in this analysis were
performed on Hewlett Packard (HP) 9000 series workstations. The SAS2H control module utilizes the
BONAMI, NITAWL, XSDRNPM, COUPLE, and ORIGEN-S calculational modules to perform isotopic
depletion calculations. A detailed description of the SAS2H control module is provided in Volume 1,
Section S2 of reference 5.4. The SAS2H control module of the SCALE 4.3 code system is applicable to
the engineering application within this analysis and is used within the range of verification and
validation as documcnted in reference 5.5.

The Excel, Version 5.0, and Lotus 1-2-3, Version 4.0, spreadsheet packages are two of the
computational support sofiware packages utilized in this analysis. The user-defined formulas, inputs,
and results for all calculations performed with these spreadsheet packages are documented, where
applicable, throughout this analysis. The “sed” line editor (Revision: 70.12) available in the “/bin”
directory on the HP 9000 series workstations is utilized in the “sedexecute” script file which is called
and executed by the CRAFT code. The usage of the “sed” line editor is described in Sccnon 6 of
Attachment I of reference 5.11.
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6.2 Software Routines
A software routine entitled “Commercial Reactor Assembly Follow Taskmaster” (CRAFT) was written

. to automate the production of SAS2H input decks as required to support fuel assembly depletion

calculations relevant to CRC evaluations. The CRAFT code does not generate data. All calculations
performed by the CRAFT code are verified by visual inspection and/or hand calculations. The CRAFT
code, Version 3.0, compiled on February 25, 1997, was utilized in this analysis to orchestrate the
depletion calculations for the fuel assemblies. The CRAFT 3.0 source code ("CRAFT.f.V-
3.compiled_on_02_25_97") and executable file ("CRAFT3.0") exist in the directory

hxsers/mghUCRAFl' V3" on the Waste Package Development Department (WPDD) HP 9000 series
workstation designated "Opus”. The CRAFT code is subject to the requirements of the QARD as’
defined by Section 1.2.1 Part C of Supplement I Rev. 1 of the QARD. Complete documentation of the
CRAFT code, Version 3.0, including code description, user information, and documentation that the
software provides correct results for a specified range of input parameters is included in Attachment I of
reference 5.11. The CRAFT Version 3.0 software routine will ultimately be documented as an
addendum to the existing SCALE V4.3 baseline and assume the SCALE V4.3 baseline CSCl-identifier
number of 30011 V4.3 (Ref 5.13).

A sofiware routine entitled “CRC_DATA_TABULIZER"” was written to automate the production of
tables containing the isotopic results and other pertinent data for a sét of 29 principal isotopes at each
CRC statepoint for each assembly. The CRC_DATA_TABULIZER code does not generate data. All
calculations performed by the CRC_DATA_TABULIZER code are verified by visual inspection and/or
hand calculations. The CRC_DATA_TABULIZER code, Version 2.0, compiled on March 20, 1997,
was utilized to tabulate the principal isotope results for each fuel assembly at each CRC statepoint. The
CRC_DATA_TABULIZER, Version 2.0, source code (CRC_DATA_TABULIZER_V2.f) and
executable file (CRC_DATA_TABULIZER_V2.exe) exist in the dlrcctory

“fusers/wrighCRC_DATA TABULIZER on the WPDD HP 9000 series workstation deSIgnatcd
“Opus™. The CRC_DATA_TABULIZER code is subject to the requirements of the QARD as defined
by Section1.2.1 Part Cof Supplement I Rev. 1 of the QARD. Complete documentation of the
CRC_DATA_TABULIZER code including code description, user information, and documentation that
the software provides correct results for a specificd range of input parameters is presented in Attachment
V of reference 5.12. The CRC_DATA_TABULIZER Version 2.0 software routine will ultimately be
documented as an addendum to the existing SCALE V4.3 baseline and assume the SCALE V4.3
baseline CSCI identifier number of 30011 V4.3 (Ref. 5.13).

A software routine entitled “RLAYOUT” was written to automate the development of appropriate
irradiation time step layouts for depletion calculations involving rod insertion histories in which rod
movements must be followed. The RLAYOUT code does not generate data. All calculations performed
by the RLAYOUT code are verified by visual inspection and/or hand calculations. The RLAYOUT
code, compiled on February 4, 1997, was utilized to develop appropriate irradiation time step Jayouts for
the statepoint depletion calculations having associated rod insertion histories. The RLAYOUT source
code (RLAYOUT.f) and executable file (RLAYOUT. exc) exist in the directory .
“fusers/wrighYRLAYOUT” on the WPDD HP 9000 series workstation designated “Opus”™. The
RLAYOUT code is subject to the requirements of the QARD as defined by Section 1.2.1 Part C of
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Supplement I Rev. 1 of the QARD. Complete documentation of the RLAYOUT code including code
description, user information, and documentation that the software provides carrect results fora
specified range of input parameters is presented in Attachment IIl of reference 5.11. The RLAYOUT
software routine will ultimately be documented as an addendum to the existing SCALE V4.3 baseline
and assume the SCALE V4.3 bascline CSCI identifier number of 30011 V4.3 (Ref. 5.13).
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7. Design Analysis

This design analysis documents the fuel assembly SAS2H depletion calculations for the rodded
assemblies of fuel batch 10 which are required for the CRC evaluations of Crystal River Unit 3. There
are currently no rodded assembly depletion calculations required for fuel batch 11 to support the CRC
cvaluations. Sections 7.1 through 7.5 describe how the parameters listed in Section 4.1 are utilized to .
perform the appropriate SAS2H depletion calculations relevant to CRC evaluations. The CRAFT
description and user information provided in Attachment I of reference 5.11 is essential for
understanding the SAS2H modeling techniques employed in this analysis. The information in
Attachment I (Ref. 5.11), the input parameters in Section 4.1, and the CRAFT input decksin
Attachments I through IV work together to provide & complete description of how all of the SAS2H
depletion calculations in this analysis were performed. )

7.1 Assembly Depletion Calculation Procedure

The calculational procedure for the fuel assembly SAS2H depletion calculations performed in this
analysis is based on the utilization of the CRAFT Version 3.0 code. The CRAFT code is described
generally in Sections 7.4 and 7.5. The complete detailed description of the CRAFT Version 3.0 code is
provided in Attachment I of reference 5.11. The procedure for performing a fuel assembly depletion
calculation with CRAFT Version 3.0 consists of the following four steps:

1) Create a CRAFT input deck for the assembly depletion calculation.

2) Assure that the CRAFT executable file and the CRAFT input deck entitled "datain” and
the "sedexecute” executable file are in the same directory. The "sedexecute” executable
file is a script file which is used in conjunction with the CRAFT code to create the

. consolidated output files described in Section 7.5.

3) Execute CRAFT.

4) Check and analyze the CRAFT generated SAS2H input decks and the SAS2H i isotopic
results

The various CRAFT gcncratcd and consolidated SAS2H output files contain unique filenames which
specify the following information:

1) . reactoridentifier,

2)  one-eighth core symmetry assembly number in current reactor cycle,
3) axial node number,

4) reactor cycle number in which the SAS2H calculation begins,

5) EFPD statepoint at which the SAS2H calculation begins,

6) reactor cycle number in which the SAS2H calculation ends,

7 EFPD statepoint at which the SAS2H calculation ends.

A complete detailed-description of the ﬁ!cname content and format is provided in Attachment I (Ref. -
5.11). Specific |sotop1c results contained in the various consolidated output files gcncrated by CRAFT
may be retrieved using the output filename information.
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7.2 Path B Unit Cell Model Development

The SAS2H control module uses ORIGEN-S to perform a point depletion calculation for the fuel
assembly or section of the fuel assembly described in the SAS2H input deck. The ORIGEN-S
calculational module uses cell-weighted cross-sections based on onc-dimensional (1-D) transport -

“caleulations performed by XSDRNPM. One-dimensional transport calculations are performed on two
unit cell models, Path A and Path B, to calculate energy dependent spatial neutron fiux distributions
necessary to perform cross-section cell-weighting calculations.

The Path A unit cell model is simply a unit cell of the fuel assembly lattice containing & fuel rod. In'the
Path A model, the fuel pellet, gap, and clad are modeled explicitly. The only modification required to
develop the Path A model is the conversion of the fuel assembly's square lattice unit cell perimeterto a
radial perimeter conserving moderator volume within the unit cell, exterior to the fuel rod cladding.
This modification is performed automatically by the SAS2H contro! module. A 1+D transport
calculation is performed on the Path A unit cell model for each energy group, and the unit cell spatial
flux distributions for each energy group are used to calculate cell-weighted cross-sections for the fuel.

The Path B unit cell model is a larger unit cell representation than the Path A model; hence, it is
sometimes referred to as the larger unit cell model. The Path B unit cell model represents all or part of
the fuel assembly. The Path B unit cell model attempts to account for spectral effects due to
heterogeneities within the fuel assembly such as water gaps, burnable poison rods, control rods, or axial
power shaping rods. Typically, fuel assemblies contain a number of similar non-fuel lattice cells
dispersed somewhat uniformly throughout the assembly lattice. The structure of the Path B unit cell
model is based on a uniform distribution of these non-fuel lattice cells. In reality, most fuel assemblies
do not have uniformly distributed non-fuel lattice cells, but the approximation of uniformly distributed
non-fuel lattice cells is considered acceptable within the fidelity of these calculations as documented in
Section §2.2.3.1 of Volume 1, Rev. § in reference 5.4.

The basic structure of the Path B unit cell model for the fuel assembly depletion calculations performed
in this analysis includes an inner region composed of an explicit representation of the non-fuel lattice
cell. This inner region has essentially the same format as the Path A model with the fuel rod replaced by
the non-fuel rod. A region representing the homogenization of the remainder of the fuel assembly
surrounds the inner region in the Path B unit cell model. A final region representing the moderator in
the assembly-to-assembly spacing surrounds the homogenized region in the Path B unit cell model. The
size of each radial region surrounding the inner region in the Path B unit cell model is determined by
conserving the fuel-to-moderator volume ratio in the system. The cell-weighted cross-sections from the
Path A model are used with the fuel of the homogenized region during the Path B model transport
calculations. New cell-weighted cross-sections for each energy group are then developed using the unit
cell spatial flux distribution results from the Path B model transport calculations. These cell-weighted
cross-sections are used in point depletion calculations performed by ORIGEN-S to calculate depleted
fuel and depleted burnable poison, if present, isotopics in the fuel assembly. A detailed description of
the calculations used to produce time-dependent cross-sections by SAS2H is documented in Section
$2.2.4 of Volume 1, Rev. § in reference 5.4. '
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The Path B unit cell models for the various fuel assembly configurations must be developed manually
and input to the SAS2H control module. The primary concemn in the development of the Path B model
for PWR assemblies is the conservation of the fuel-to-moderator volume ratio in the system. For the
fuel assemblies in batch 10 of Crystal River Unit 3 a combmatnon of the follo“nng sets of Path B modcls
must be utilized:

Set1)

This set is composed of one Path B model representing the base fuel assembly
configuration with sixteen water-filled guide tubes and one water-filled instrument tube.
This Path B model may only be employed in a statepoint depletion calculation which docs
not have any BPRA, CRA, or APSRA inscrtion history.

Set 2) This set is composed of three Path B models that are utilized in statepoint depletion

Set 3)

Set4)

calculations that have a BPRA insertion history. One of the Path B models in this sct
represents a fuel assembly axial region containing sixteen BPRs inserted into the guide
tubes with one water-filled instrument tube. Another Path B model in this set represents
a fuel assembly axial region containing sixteen non-absorbing BPRs inserted into the
guide tubes with one water-filled instrument tube. The last Path B model in this set
represents a fuel assembly axial region with the BPRA removed. Since a constant
number of Path B model radial zones must be maintained during a given SAS2H
calculation (i.c., & statepoint depletion calculation), if is necessary to definc a Path B
model equivalent to that previously described in Set 1, but with the same number of radial
zones as those previously described in this set.

This set is composed of two Path B models that are utilized in statepoint depletion
calculations that have a CRA insertion history. One of the Path B models in this set
represents a fuel assembly axial region containing sixteen CRs inserted into the guide
tubes with one water-filled instrument tube. ' The other Path B model in this set represents
a fuel assembly axial region with the CRA removed. Since a constant number of Path B
mode] radial zones must be maintained during a given SAS2H calculation (i.c., a
statepoint depletion calculation), it is necessary to define a Path B model equivalent to
that previously described in Set 1, but with the same number of radial zones &s the first
Path B model described in this set.

This set is composed of three Path B models that are utilized in statepoint depletion
calculations that have a APSRA insertion history. One of the Path B models in this set
represents a fuel assembly axial region containing sixteen APSRs (absorbing region
present in the guide tubes) with one water-filled instrument tube. Another Path B model
in this set represents a fuel assembly axial region containing sixteen APSRs (only the
follow rod region present in the guide tubes) with one water-filled instrument tube. The .
last Path B model in this set represents a fuel assembly axial region with the APSRA
removed. Since a constant number of Path B model radia! zones must be maintained
during a given SAS2H calculation (i.c., a statepoint depletion calculation), it is necessary
to define a Path B model equivalent to that previously described in Set 1, but with the
same number of radial zones as those previously described in this set.
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" The Path B model development spreadshects in Tables 7.2-1 through 7.2-4, present the input parameters
required, the parameters calculated, references to equations used to calculate the parameters, and the
- final Path B unit cell model dimensions available for direct implementation into SAS2H input decks for
* the rodded assembly depletion analyses of batch 10. The spreadsheet presented in Table 7.2-1,
calculates the dimensions of the Path B unit cell model for Set 1, as previously described. The
spreadsheet presented in Table 7.2-2, calculates the dimensions of the Path B unit cell models for Set 2,
as previously described. The spreadsheet presented in Table 7.2-3, calculates the dimensions of the Path
B unit cell models for Set 3, as previously described. The spreadsheet presented in Table 7.2-4,
calculates the dimensions of the Path B unit cell models for Set 4 with a grey APSRA, as previously
described. Table 7.2-5, contains a listing of the equations referenced and utilized in each of the .
spreadsheets presented in Tables 7.2-1 and 7.24.

Table 7.2-1 Set 1 Path B Unit Cell Model Dimension
Calculation Spreadsheet for the Rodded Assembly Axial
Regions from Fuel Batch 10 of Crystal River Unit 3

Input Parameters

Number of unit cells in assembly: 225
Number of fuel rods in assembly: 208
Number of guide tubes in assembly: 16
‘Rod pitch in assembly (cm):  1.44272
_ Fuel pellet diameter (cm):  0.936244
{ Fuel cladding cuter diameter (cm):  1.0922
Guide tube outer diameter (cm):  1.3462
Guide tube inner diameter (cm):  1.26492
Instrument tube outer diameter (cm):  1.38193
Instrument tube inner diameter (cm):  1.12014
Assembly pitch (cm): 21.81098

Fuel-to-Moderator Volume Ratio Calculation:
Identificr of Equation(s) Utilized: 1 (Table 7.2-5)
| Fuel-to-Moderator Volume Ratio = 0.529832
Moderator Unit Volume in Central Unit Cell of Path B Model:

Identifier of Equation(s) Utilized: 2 (Table 7.2-5)
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Table 7.2-1 Set 1 Path B Unit Cell Model Dimension
Calculation Spreadsheet for the Rodded Assembly Axial
Regions from Fuel Batch 10 of Crystal River Unit 3

Moderator Unit Volume in Central Unit Cell of Path B Model = 1.914755
Fuel Unit Volume in Fuel Rod Unit Cell:
Identifier of Equation(s) Utilized: 3 (Table 7.2-5)
. Fuel Unit Velume in Fuel Rod Unit Cell = 0.688443
Moderator Unit Volume in Fuel Rod Unit Cell:
Identifier of Equation(s) Utilized: 4 (Table 7.2-5)
Moderator Unit Volume in Fuel Rod Unit Cell = 1.144539

Number of Fuel Rod Unit Cells that must be Represented
in the Homogenized Zone of the Path B Model:

Ideatifier of Equation(s) Utilized: 5 (Table 7.2-5)

Number of Fuel Rod Unit Cells that must be Represented
in the Homogenized Zone of the Path B Model = 12 36742

Path B Unit Cell Model Dimensions:

A

Quter
Radius
Zone ¥ (cm) _ Zone Description
Inner 1 0.63246 Water filled gap

2 0.67310 Guide tube

3 0.81397 Guide tube unit cell moderator
4 2.97599 Homogenized region

5

OQuter 2.99939 Moderator in the assembly-to-assembly gap

Notes: The Zone 4 outer radius s calculated using Equation 6 (Table 7.2-5).
_The Zone 5 outer radius is calculated using Equation 7 (Table 7.2-5).
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Table 7.2-2 Set 2 Path B Unit Cell Model’s Dimension
Calculation Spreadsheet for the Rodded Assembly Axial
Regions from Fuel Batch 10 of Crystal River Unit 3

Input Parameters

Number of unit cells in assembly: 225
Number of fuel rods in assembly: 208
Number of guide tubes in assembly: 16
Number of BPR's in assembly: {1
Rod pitch in assembly (cm):  1.44272
Fuel pellet diameter (cm):  0.936244
Fuel cladding outer diameter (em):  1.0922
Guide wbe outer diameter (cm): 13462
Guide tube inner diameter (cm):  1.26492
BPR cladding outer diameter (cm);  1.0922
BPR cladding inner diameter (cm):  0.9144
BP pellet diameter {cm):  0.8636
Instrument tube outer diameter {cm):  1.33193
Instrument tube inner diameter (em):  1.12014
Assembly pitch (em):  21.81098

Fuel-to—M;)der;mr Volume Ratio Calculation: .
 Mentifier of Equation(s) Uilized: 1 (Table 7.2:5)
| . ‘. Fuel-to-Moderator Volume Ratio = 0.560945
Moderator Unit Volume in Centr'al”Unit Cell of Path B Model:
Identifier of Equation(s) Utilized: 2(Table 7.2-5)
Moderator Unit Volume in Central Unit Cell of Path B Model = 0.977852
Fuel Unit Volume in Fue! Rod Unit Cell:
Identifier of Equation(s) Utilized: "3 (Tablé 7.2-5;

Fuel Unit Volume in Fuel Rod Unit Cell = 0.688443
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Table 7.2-2 Set 2 Path B Unit Cell Model’s Dimension
Calculation Spreadsheet for the Rodded Assembly Axial
Regions from Fuel Batch 10 of Crystal River Unit 3

Moderator Unit Volume in Fuel Rod Unit Cell:
Mentifier of Equation(s) Utilized: 4 (Table 7.2-5)
Moderator Unit Volume in Fuel Rod Unit Cell = 1.144539

Number of Fuel Rod Unit Cells that must be Represented
in the Homogenized Zone of the Path B Model:

Tdentifier of Equation(s) Utilized: 5 (Table 7.2-5)

Number of Fuel Rod Unit Cells that must be Represented
in the Homogenized Zone of the Path B Model = 11.81651

Path B Unit Cell Model Dimensions:

Outer Zone Descriptions
Radius With Absorbing With Non-Absorbing
Zone # (em) BPRA Inserted BPRA Inserted
Inner ] 0.43180 Absorbing BP Material Non-Absorbing BP Material
2 045720 Helium Gap Helium Gap
3 0.54610 BFR cladding BPR cladding
4 0.63246 Water Filled Gap Water Filled Gap
s . 067310 Guide tube . Guide tube
6 0.81397 Unit cell moderator Unit cell moderator
7 291402 Homogenized region Homogenized region
Outer g 2.93693 Moderator Outside Moderator Outside
Assembly Assembly

Notes: The Zone 7 outer radius is calculated using Equation 6 (Table 7.2-5).
The Zone § outer radius is calculated using Equation 7 (Table 7.2-5).

The Path B model that is used after the removal of the BPRA during a statepoint depletion calculatnon
must use the same number of radial zones as the Path B model with the BPRA inserted. One difference
between the Path B model with the BPRA removed and the Path B model with the BPRA inserted is that
the materials in zones 1 through 3 are changed to water. Another difference is that the outer radius of

- zones 7 and 8 are adjusted to match the homogenized region and outer water region dimensions of the
base Path B model (the Path B model with ali empty guide tubes). Typically, a BPRA is not moved or
removed during a reactor cycle. In this analysis there is no instance when a BPRA would need to be
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removed from an assembly axial node during a statepoint calculation. For this reason, the Path B model
for the assembly node after removal of a BPRA during a statepoint calculation is not used in any of the
assembly depletion calculations documented in this analysis.

Table 7.2-3 Set 3 Path B Unit Cell Model's Dimensjoxi
Calculation Spreadsheet for the Rodded Assembly Axial
Regions from Fuel Batch 10 of Crystal River Unit 3

Path B Models for Use In Assembly Axial Regions of Fuel Batch 10 of Crystal River Unijt 3
that have s CRA Insertion History

Input Parameters

Number of unit cells in assembly: 225
Number of fue! rods in assembly: 208
Number of guide tubes in assembly: 16
Number of CR’s in assembly: 16
Kod pitch in assembly (cm):  1.44272
Fuel pellet diameter (cm):  0.936244
Fuel cladding outer diameter (cm):  1.0922
Guide tube outer diameter (cm):  1.3462
Guide tube inner diameter (cm):  1.26492
CR cladding outer diameter (cm): 11176
CR cladding inner diameter (cm):  1.01052
CR absorber material diameter (cm):  0.99568
Instrument tube outer diameter (cm):  1.38193
Instrument tube inner dizmeter (em):  1.12014
Assembly pitch (em):  21:.81098

‘Fuel-to-Moderator Volut;he Ratio Calculation:
Identifier ?f Equ_ation(s) Utilized: 1 (Table 7.2-5)
| Fuel-to-Moderator Volume Ratio = 0.562499
Moderator Unit Volume in Central Unit Cell of Path B Model:
Tdentifier of Equation(s) Utilizcdf 2 (Table 7.2-5)
Moderator Unit Volume in Centra! Unit Cell -of Path B Model = 0.933769

Fuel Unit Volume in Fuel Rod Unit Cell:

Identifier of Equation(s) Utilized: 3 (Table 7.2-5)
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Table 7.2-3 Set 3 Path B Unit Cell Model’s Dimension .
Calculation Spreadsheet for the Rodded Assembly Axial .
Regions from Fuel Batch 10 of Crystal River Unit 3

Fuel Unit Volume in Fuel Rod Unit Cell = 0.688443
Moderator Unit Volume in Fuel Rod Unit Cell:
Identifier of Equation(s) Utilized: 4 (Table 7.2-5)
Moderator Unit Volume in Fuel Rod Unit Cell = 1.144539

Number of Fuel Rod Uit Cells that must be Represented
in the Homogenized Zone of the Path B Model:

Identifier of Equation(s) Utilized: 5 (Table 7.2-5)

Number of Fue] Rod Unit Cells that must be Represented
in the Homogenized Zone of the Path B Model = 11.76595

Path B Unit Cell Model Dimensions:

Outer
Radius WithCRA Inserted  With CRA Removed
Zone f {em) in Axial Region from Axia] Region
Ianer 1 0.49784 CR Absorber Material Water
2 | 0.50546 Helium Gap Water
3 ' 055880 CR cladding Water
4 0.63246 Water Water
L1 0.67310 Guide tube Guide tube
6 0.81397 Unit cell moderator Unit cell moderator
7 2.90825 Homogenized region -—
Outer g 293113 Moderator Outside ‘ -
Assembly
7 2.97599 — Homogenized region
Outer g 2.99939 ) — . Moderator Outside
Assembly
Notes: The Zone 7 outer radius is calculated using Equation 6 (Teble 7.2-5).
The Zone 8 outer radius is calculated using Equation 7 (Table 7.2-5). .

. neonnerradmsvaluesforzoncﬂmdzw:ﬁxﬁwcmuolmdnmoved
. are calculated as shown in Table 7.2-1.
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" Table 7.24 Set 4, with a Grey APSRA, Path B Unit Cell Model’s
Dimension Calculation Spreadsheet for the Rodded Assembly Axial
Regions from Fuel Batch 10 of Crystal River Unit 3

that have 8 Grey APSRA Insertion History

Input Parameters

Number of unit cells in assembly: 225
Number of fuel rods in assembly: 208
Number of guide tubes in assembly: 16
Number of APSR's in assembly: 16
Rod pitch in assembly (em):  1.44272
Fuel pellet diameter (cm):  0.936244
Fuel cladding outer diameter (cm):  1.0922
Guide wbe outer diameter (em):  1.3462
Guide tube inner diameter (cm):  1.26492
APSR cladding outer diameter (cm):  1.1176
_ APSR cladding inner diameter (cm):  0.98044
APSR absorber material diameter (cm):  0.55250
Instrument tube outer diameter (cm):  1.38193
Instrument tube inner diameter (cm):  1.12014
Assembly pitch (cm):  21.81098

The APSR follow rod has the same dimensions as the
APSR cladding and is filled with water.

Fuel-to-Moderator Volume Ratio Calculation:

| Identifier of Equation(s) Utilized: 1 (Table 7.2-5) .

Fuel-to-Moderator Volume Ratio for the cross-section of the
assembly containing the absorbing region of the APSRA = 0.562499

Fuel-to-Moderator Volume Ratio for the cross-section of the
assembly containing the follow rod region of the APSRA = 0.537017

Moderator Unit Volume In Central Unit Cell of Path B Model:
Identifier of Equation(s) Utilized: 2 (Table 7.2-5)

Moderator Unit Volume in the Central Unit Cell of the
Path B Mode! for the Inserted APSR Absorber Region = 0.933769

Maoderator Unit Volume in the Central Unit Cell of the
Path B Model for the Inserted APSR Follow Rod = 1.688743
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"Table 7.24 Set 4, with a Grey APSRA, Path B Unit Cell Model's
Dimension Calculation Spreadsheet for the Rodded Assembly Axial
Regions from Fuel Batch 10 of Crystal River Unit 3

Fuel Unit Volume in Fuel Rod Unit Cell: y
Tdentifier of Bquaiion(s) Utilized: 3 (Table 7‘.2-5)
Fuel Unit Volume in Fuel Rod Unit Cell = 0.688443
Moderator Unit Volume in Fuel Rod Unit Cell:
Identifier of Equation(s) Utilized: 4 (Table 7.2-5)
Moderator Unit Volume in Fuel Rod Unit Cell = 1.144539

Number of Fuel Rod Unit Cells that must be Represented
in the Homogenized Zone of the Path B Model:

Identifier of Equation(s) Utilized: 5 (Table 7.2-5)

Number of Fuel Rod Uﬁit Cells that must be Represented in the Homogenized Zone
‘ of the Path B Mode! with the APSR Absorber Region Inserted = 11.765%5

Number of Fuel Rod Unit Cells that must be Represented in the Homogenized Zone
of the Path B Model with the APSR Follow Rod Region Inserted = 12.28740

Path B Unit Cell Model Dimensions:

]

Outer '
Radius With APSRA Inserted With APSRA Removed With APSRA Follow Rod
Zone # {cm) in Axial Reglon from Axial Region Axial Repion Inserted
Inner 1 047625  APSR Absorber Material Water Water
2 0.45022 Helium Gap Water Water
3 0.55830 APSR cladding - Water . APSR cladding
4 0.63246 Water Water Water
5 0.67310 Guide tube Guide tube Guide tube
6 0.81397 Unit cell moderator Unit cell moderator Unit cell moderator
7 2.50826 Homogenized region - -
Outer 8 293113 Moderator Outside — —_

Assembly
7 2.9759% - Homogenized region .-
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Table 7.2-4 Set 4, with a Grey APSRA, Path B Unit Cell Model's
Dimension Calculation Spreadsheet for the Rodded Assembly Axial
Regions from Fuel Batch 10 of Crystal River Unit 3

Outer 8 2.99939 - Moderator Outside -—
) Assembly :
7 2.96707 - — . Homogenized region
Outer 8 2.69040 - -— Moderator Qutside
Assembly

e ———

Notes: - The Zone 7 outer radius is cakculated using Equation 6 (Table 7.2-5).
The Zone 8 outer radius is calculated using Equation 7 (Table 7.2-5).

The outer radius values for zones 7 and 8 with the APSR removed are
calculated as shown in Table 7.2-1.

Table 7.2-5 Equations Utilized in the Path B Model Dimension
Calculation Spreadsheets Presented in Tables 7.2-1 and 7.2-4
~ (The equations in this table are derived.)

Equation 1 (Fuel-to-Moderator Volume Ratio in Actual Assembly):

- (Number of Fuel Rods)(-f-)(Fuel Pellet Diameter)®
— Ratio =

{(Number of Fuel Rods)[Rod Pitch®*-(Clad 00)1(%)]*
(Number of Empty GT's)[Rod Pitch®~(GT ou)z(%) +(GT m)z(.:l)p
(Number of Rodded GT's)[Rod Pitch*~(GT 00)2(%) +«GT m)le) ~(Inserted Rod ou)=(§)+
(APSR Follow Rod ID)’(-E)]+[Rbd Pitch®-(IT on)z(%) (T m)z(%)]}

where GT means guide tube, IT means instrument tube, and ID means inner diameter, OD means outer
diameter. This equation assumes that there is no instrument inserted in the instrument tube, and the
instrument tube is filled with moderator. The APSR Follow Rod ID is only specified if the follow rod
region of an APSRA is being represented in thc Path B model.

Equanon 2 (Central Unit Cell Moderator Volume):
CUCMY = Rod Pitch*~(GT 0D)’(—)+(GT ID)’(—) ~(Inserted Rod OD)I(—)
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Equation 3 (Fuel Volume in an Assembly Lattice Cell Containing a Fuel Rod):
FV = (Fuel Pellet oo)z(%)

Equation 4 (Moderator Volume in an Assembly Lattice Cell Containing a Fuel Rod):
MV = Rod Pitch®~(Fuel Clad OD)’(%)

Basc equation from which Equation § is derived:

x (FV)
CUCMV+ x (MV)

-f- Ratio =
M

where x is the number of ass¢mbly lattice cells containing fuel rods that must be represented in the Path
B homogenized region.

Equation 5:

(T‘; RatioCUCMY)
X =

FV -(i‘; Ratio)MV)

Base equations from which Equanons 6 and 7 are derived:

Area of Any Annular Region in the Path B Model =
3 (Ou.'er Radius of Annular Region®-Inner Radius of Annular Region?)

3
Outer Radius of Annular Region =J Area of Annular Region | o2

n

where IR means the inner radius of the annular region.

Equation 6:

-~

' [ 2
Path B Model Homogenized Region Outer Radius = JMHR
. ®

Equation 7:
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Assembly~to-Assembly Spacing Moderator Zone Outer Radius =
(x+1) ,
{ Number of Lattice Cells in Assembly

[Assembly Pitch~(Rod Pitchy(Number of Lattice Cells in Assembb')](%) +IR? }05

7.3 Cycle Irradiation History Layouts for the Depletion of the Rodded Assemblies in
Batch 10 of Crystal River Unit 3 :

The irradiation time step layouts for the statepoint depletion calculations performed with the SAS2H
control module, as documented in this analysis, will vary depending on whethér or not the analyzed
assembly has a CRA or APSRA insertion history in the statepoint calculation of interest. This variation
in irradiation time step layouts between statepoint calculations containing rod insertion histories occurs
because the rod insertion histories vary between statepoint calculations for different assemblies. The rod
insertion histories for an assembly must be modeled such that the appropriate axial nodes of the fuel
assembly are depleted using the appropriate neutron flux and spectrum over the correct exposure
duration. The presence of a CRA or APSRA will effect the isotopic inventory in a fuel assembly local
axial region as a result of the hardened neutron spectrum. In general, a hardened neutron spectrum (a
higher average encrgy for the neutron population) will be produced as a result of decreased neutron
moderation and increased parasitic capture of thermal neutrons. A locally hardened neutron spectrum in
a thermal reactor for a short period of time will result in a local decrease in reactivity due to the
following: _

1) a decrease in the thermal unhzauon factor (the ratio of thermal neutron absorptions in the
fuel to total thermal neutron absorptions);

2) a decrease in the resonance escape probability (the fractxon of fission neutrons that

) manage to slow down from fission to thermal energies without being absorbed).

The presence of a locally hardened neutron spectrum for longer periods of time will result in the build-
up of Pu-239 through the parasitic capture of fast neutrons by U-238 with subsequent beta decay through
Np-239. Due to the lower depletion of U-235 through fission and the increase production of Pu-239
through parasitic capture by U-238, the fissile content and hence reactivity of the fuel will be greater
upon transition back to a thermal neutron spectrum rather than if the fuel had experienced a continuous .
thermal neutron spectrum. Therefore, the use of BPRAs, CRAs and APSRAS in reactor operation is not
only for power regulation, but also for fuel assembly burnup extension. The isotopic inventory may be
quite different between fuel with and without an absorbing rod assembly insertion history. These
isotopic inventory differences must be accounted for in the CRC depletion calculations to a!low for
correct prediction of core k., values in subsequent CRC reactivity evaluations.

In SAS2H, the duration of an irradiation interval may be separated into a number of time steps of
variable length. Typically, an irradiation interval is a CRC statepoint depletion calculation interval, or
the continuous irradiation time required to go from one CRC statepoint to another. To follow the CRA
or APSRA insertion histories, detailed intra-cycle variable irradiation time steps are required. This is
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due to the fact that the CRs and APSRs are only present in a given axial node of an assembly for a given
period of exposure during a statepoint dcplcuon calculation. A user specified number of cross-section
library updates are performed during each time step of an irradiation interval. The boron letdown curve
of the reactor cycle may also be followed by specifying, at each irradiation step, a fraction of the solublc
boron concentration defined in the base moderator material specification. This boron concentration is -
applied uniformly over the irradiation time step. The boron concentration fraction at the mid-point of
each irradiation time step is specified in the SAS2H depletion calculations of this analysis to
appropriately follow boron letdown curves. Considering the cross-section update frequency, the boron
letdown data, and the absorber rod assembly insertion histories, the following three primary
requirements apply to determining an appropriate reactor cycle irradiation layout for a rodded assembly.

)

2)

3)

The duration of each time step should be specified such that a maximum of 80 days of
irradiation is not exceeded between cross-section updates. The SAS2H calculations in
this analysis utilize one cross-section update per irradiation step. Therefore, the
maximum duration of any time step in any reactor cycle irradiation layout of this analysis
.should not exceed 80 days. The 80 day limit is an arbitrary limit based on engineering
judgement. The 80 day irradiation time step limit should assure that the isotopic
concentrations of the system (primarily fuel and borated moderator) will not alter the

. neutron spectrum radically enough to cause a time step of the depletion calculation to be

performed without the availability of cross-sections which have been properly weighted
with an appropriate neutron spectrum and spatial flux.

Any radical perturbations in the boron letdown curve should be followed by defining
irradiation time step durations such that the average boron concentration over each time
step is representative of the actual boron letdown. Usually, the 80 day time step limit
imposed for cross-section update frequency is adequate to properly follow a reactor
cycle's boron letdown curve.

The duration of each time step should be specified such that the insertion of a CRA or
APSRA'in a given assembly axial node may be modeled for the correct exposure time in
terms of EFPD. A more detailed description of the meaning of this statement is
warranted. In SAS2H, there is an option to vary the Path B unit cell model between
irradiation steps as long as the number of radia! zones in the Path B models of a given
SAS2H calculation (i.c., statepoint deplctlon calculation) remain the same. Therefore, an
assembly axial node r:prcscntcd in a given SAS2H statepoint depletion calculation that
has a CRA or APSRA insertion history for a specified period of exposure (that is a
fraction of the exposure covered by the statepoint depletion calculation) may be modeled
appropriately by changing the Path B model from one representing the insertion 'of a CRA
or APSRA to on¢ representing the removal of 8 CRA or APSRA at the appropnatc time -
step (corresponding to the CRA or APSRA removal time).

All three of the requirements previously described must be correctly addressed in the SAS2H input
decks developed for each axial node of an assembly in each statepoint depletion calculation. Assuring
" that the cross-section update frequency and the boron letdown curves are properly modeled is usually a
by-product of developing the irradiation layouts for the statepoint depletion calculations containing
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cither CRA or APSRA insertion history. The irradiation time step layout for a given statepoint depletion
calculation must be developed such that breakpoints exist between irradiation time steps that allow for
the appropriate removal or insertion of 8 CRA or APSRA to obtain the correct integrated neutron
spectrum exposure for each axial node of the assembly. It becomes obvious then that the complexity of
the irradiation time step layout for a given statepoint calculation is proportional to the number of CRC
axial nodes being modeled and the frequency of CRA or APSRA movement during the assembly
depletion. The time steps developed to model CRA or APSRA insertion histories are also designed to
encompass the cross-section update and boron letdown requirements. A program entitled "RLAYOUT™
was written to automate the development of appropriate irradiation time step layouts for the statepoint
depletion calculations of an assembly containing either a CRA or APSRA insertion history. The
RLAYOUT program is described in Attachment Il of reference 5.11.

The RLAYOUT program is only utilized to determine the irradiation time step layouts for the CRC
statepoint depletion calculations that contain either a CRA or APSRA insertion history. A single
assembly may have a combination of CRC statepoint calculations that either require or do not require the
RLAYOUT developed irradiation time step layouts. For the CRC statepoint depletion calculations that
do not require the consideration of CRA or APSRA insertion histories, the irradiation time step layouts
are developed by considering the cross-section update frequency and the boron letdown data. Tables
7.3-1 and 7.3-2 contain the CRC statepoint depletion calculation time step layouts for each reactor cycle
that is relevant to statepoint calculations documented in this analysi¢ which do not have either a CRA or
APSRA insertion history. The mid-step boron concentrations presented in Tables 7.3-1 and 7.3-2 are
obtained by using linear interpolation within the data presented in Tables 4.1.9-1 and 4.1.9-2. A
description of the linear interpolation procedures employed are presented in the
"UNITS_CONVERSION" subroutine description section of the CRAFT code description in Attachment
I of reference 5.11.

The irradiation time step layouts developed with the RLAYOUT program for the assemblies

documented in this analysis are presented in Tables 7.3-3 and 7.3-4. Tables 7.3-3 and 7.3-4 contain
information required to prepare the irradiation layout portion and the CRA or APSRA inscrtion history
portion of the CRAFT input decks for assemblies containing either a CRA or APSRA insertion history.
The boron letdown data utilized by RLAYOUT in developing the irradiation layouts that are presented in
Tables 7.3-3 and 7.34 is not exactly the same as that utilized in developing the irradiation history
layouts for the non-rodded statepoint depletion calculations as presented in Tables 7.3-1 and 7.3-2. The
boron letdown data provided to the RLAYOUT program is taken from the data presented in 4.1.9-1 and
4.1.9-2. However, some of the measured boron concentrations shown in Tables 4.1.9-1 and 4.1.9-2 were
eliminated due to the fact that the particular boron concentration measurements in question were not
made at nominal full-power core operation conditions. The use of the entire set of boron letdown data
from Tables 4.1.9-1 and 4.1.9-2 in the non-rodded statepoint depletion calculation layouts has o

adverse effect on the depletion calculation results. The modified boron letdown data from Tables 4.1.9- .
1 and 4.1.9-2 is presented in Tables 7.3-5 and 7.3-6. The acronym "ppmb" in the following tables means
part per million of natural boron by mass of moderator.
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Table 7.3-1 Crystal River Unit 3 Cycle-8

Irradiation History Layout for Non-Roddcd Assemblies

Eycle-a

IBOC to Stpt2 (97.6 EFPD)
2 : Number of lrradiation Steps
48.8 : Length of Each liradiation Step (EFPD)

| _StepNumber _ Mid-Step ppmb __ Mid-Step EFPD
1 1510.73 24.40
2 1419.25 73.20

Stpt2 (97.6 EFPD) to Stpt3 (139.8 EFPD)

1 : Number of Irradiation Steps
42.2 : Length of Each Irradiation Step (EFPD)

Step Number Mid-Step ppmb  Mid-Step EFPD
1 1305.52 118.70

Stpt3 (139.8 EFPD) to Stpt4 (404.0 EFPD)

4 : Number of Irradiation Steps
66.05 : Length of Each Irradiation s:ep (EFPD)

|__step Number  Mid-Step ppmb _ Mid-Step EFPD

1 1142.75 172.83
2 ©85.85 238.88
3 ' 783.58 304.93
4 588.91 370.88

Stpt4 (404.0 EFPD) to Stpt5 (409.6 EFPD)

1 : Number of irradiation Steps
§.6 : Length of Each irradiation Step (EFPD)

Step Number  Mid-Stepppmb  Mid-Step EFPD
1 484.53 406.80
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Stpt5 (409.6 EFPD) to Stpts (515.5 EFPD)

2 : Number of Irradiation Steps
52.85 : Length of Each Irradiation Step (EFPD)

Step Number Mid-Step ppmb ___ Mid-Step EFPD
1 41634 436.08
2 274,55 489.03

Stpt6 (515.5 EFPD) to EOC (535.8 EFPD)
1 : Number of Irradiation Steps
20.4 : Length of Each Irradiation Step (EFPD)

Step Number Mid-Step ppmb ___ Mid-Step EFPD
-9 185.39 525.70

Table 7.3-2 Crystal River Unit 3 Cycle-9
Irradiation History Layout for Non-Rodded Assemblies

F?ycle-s

[BOC to Stpt2 (158.8 EFPD)

3 : Number of Irradiation Steps
§2.93 : Length of Each lrradiation Step (EFPD)

Step Numiber _ WMid-Step ppmb___Mid-Step EFPD

1 1599.85 26.47
2 1491.21 70.40
3 1361.78 13233 -

Stpt2 (158.8 EFPD) to Stpt3 (218.0 EFPD)

1 : Number of Iradiation Steps
60.2 : Length of Each Irradiation Step (EFPD)

Step Number ___ Mid-Step ppmb__ Mid-Step EFPD
1 1211.60 188.90

Stpt3 (219.0 EFPD) to Stpt4 (363.1 EFPD)
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2 : Number of Irradiation Steps
72.05 : Length of Each Irradiation Step (EFPD)

Step Number Mid-Step ppmb ___Mid-Step EFPD
1 1016.51 255.03
2 802.70 327.08

Stpt4 (363.1 EFPD) to EOC (557.23 EFPD)
3 : Number of Irradiation Steps
64.71 : Length of Each Irradiation Step (EFPD)

Step Number Mid-Step ppmb ___ Mid-Step EFPD

1 §84.65 385.46
-2 388.60 460.17
3 162.66 524.88

Table 7.3-3 Rodded Irradiation Time Step Layout for Assembly H12

IRRADIATION LAYOUT FOR ASSEMBLY: H12

Cycle-09, .0 EFPD to Cycle-09, 158.8 EFPD Statepoint Calculation
Step . Exposure at Mid-Step Boron

Irradiation Duration End of Step Concentration
Step Number (EFPD) (EFPD) (ppm) .

1 2.2% 2.29 1646.8

2 32.23 34.52 1614.8

3 59.57 94.09 . 1528.1

4 59.57 153.€6€ 1382.4

5 5.34 159.00 1300.1

Cycle-09, 158.8 EFPD to Cycle-09, 219.0 EFPD Statepoint Calculation

Step Exposure at Mid-Step Boron
Irradiaticn Duration End of Step Concentration
Step Number (EFPD) (EFPD) {(ppm)
l 2.57 . 2.57 1289.4
2 €.88 . 9.45 1276.5
3 50.55 60.00 1196.8
4 .20 60.20 1131.9

Cycle-09, 219.0 EFPD to Cycle-09, 363.1 EFPD Statepoint Calculation

Irradiation
Step Number

Step Exposure at Mid-Step Boron
Duration End of Step Concentration
(EFPD) (EFPD) {(ppm)
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1 12.56 12.56 1111.4
2 3.64 16.20 1085.4
3 63.90 80.10 $78.0
4 63.90 144.00 780.9
5 .10 . 144.10 €91.8

"NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: H12

COLUMN A: Cycle-09, .0 EFPD to Cycle-09, 158.8 EFPD Statepoint Calculation
COLUMN B: Cycle-09, 158.8 EFPD to Cycle-09, 219.0 EFPD Statepoint Calculaticn
COLUMN C: Cycle-09, 219.0 EFPD to Cycle-09, 363.1 EFPD Statepoint Calculation

X = Rod assembly inserted in corresponding node during the irradiation step

il A 1| B ] (o]
NODE # |111213)41511112)3)4}1112131415
1 I S S S N Y O N A Y O O O O O |
2 (1 T T T T T T Y T T Y O N I O
3 (IR T T O T N O T 2 O O |
4 Mrr ey rr b r ol
5 mrrevtr it
€ (T N N N O N O N |
? 1N 1 T T T O T O Y O A O B
8 (1 1 T T T O T O I A | .
] PIXAXE V1 XY b HXy b
10 HIXIXIXIXIXPIXIXIX X IXIXIXIXIX
11 HIXIXIXIXIX O IXIXIXIXIXIXIXIXiX
12 FIXIXIXIXTD NIXIXIXIXTIXIXIX X)X
13 PIXE B8 DIXIEX) XXy |1
14 (1 I U I O I I A O A A
15 (10 I T T T Y O I O O O O
16 [ N TN T T O TR A N O A I O
17 Mty e rritr e
18 |28 JO T O T T I T Y T O T O T I AN |
!
Table 7.3-4 Rodded Irradiation Time Step Layout for Assembly H27a
IRRADIATION LAYOUT FOR ASSEMBLY: H27a .
Cycle-09, -0 EFPD to Cycle~-09, 158.8 EFPD Statepoint Calculation
Step Exposure at Mid-Step Boron
Irradiation Duration End of Step Concentration
Step Number {EFPD} {EFPD) {ppm})
1 2.09 2.09 1647.0
2 55.24 57.33 1583.9
3 50.74 108.07 1483.1
4 50.74 158.80 1355.0

Cycle-09, 158.8 EFPD to Cycle-09, 219.0 EFPD Statepoint Calculation

Step Exposure at Mid-Step Boron
Irradiation Duration End of Step . Concentration
-Step Number " (EFPD) (EFPD) {ppm)

1 14.09 14.09% 1274.3
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2 46.11 60.20 - 1193.8

Cycle-09, 219.0 EFPD tc Cycle-0%, 363.1 EFFD Statepoint Calculation

Step Exposure at Mid-Step Boron
Irradiation Duration End of Step Concentration
Step Number {EFFD) (EFPD) (ppm)
1 36.07 36.07 107¢.3
2 54.02 $0.09 933.8
3 5¢4.02 144.10 777.2

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: H27a

COLUMN A: Cycle-09, .0 EFPD to Cycle-09, 158.8 EFPD Statepoint Calculation
COLUMN B: Cycle-09, 156.8 EFPD to Cycle-09, 219.0 EFPD Statepoint Calculation
COLUMN C: Cycle-08, 219.0 EFPD to Cycle-09, 363.1 EFPD Statepoint Calculation

X = Rod assembly inserted in corresponding node during the irradiation step

i & 1t BIH C
NODE # }I1121314111121111213
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Table 7.3-5 Boron Letdown Data Provided to RLAYOUT for Cycle 8 of Crystal River Unit 3

Boron Concentration

I 524 - 1455 1
78.0 . 1411 |
1114 1332
154.4 1176
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Table 7.3-5 Boron Letdown Data Provided to RLAYOUT for Cycle 8 of Crystal River Unit 3

Exposure (EFPD Boron Concentration (ppm
194.8 . 1103 |
234.6 999
271.5 887 b
3380 701
390.7 522
445.7 394
474.0 311
513.1 216

Table 7.3-6 Boron Letdown Data Provided to RLAYOUT for Cycle 9 of Crystal River Unit3 -

Exposure (EFPD ' Boron Concentration (ppm

21 1608

61.5 1535 |
1457 : 1329 |
192.8 ' 1201 |
2113 1157 |
£262.0 994 |
303.7 869 '
3457 750

397.9 | 577

4325 473

4524 412

4954 . 283

543.4 136

Some interesting behavior appears in the CRA nodal insertion history layouts presented in Tables 7.3-3
and 7.3-4. This interesting behavior refers to the axially staggered nodal CRA insertion locations in
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some of the irradiation steps that are defined. At first glance, the axia) staggering of CRA nodal
insertion locations in a given irradiation time step does not make any sense. This is true from a physical
perspective based on knowledge of actual CRA design and reactor operation. However, certain
approxlmatxons are utilized in performmg the CRC depletion calculations as documented in this analysis
which result in this strange presentation of CRA insertion histories. The following discussion describes
the modeling techniques utilized in the CRC depletion calculations of this analysis which contribute to
this staggered CRA noda!l insertion phenomena.

In the SAS2H CRC depletion calculations, the time dependency of the CRA and APSRA insertion
histories are treated on an integral exposure basis rather than on a real-time irradiation history basis. -

" This does not mean that the CRA and APSRA insertion history data utilized in the CRC depletion
calculations of this analysis is not the actual insertion history data from the reactor. In fact, the CRA and
APSRA insertion history data for each axial node in each statepoint depletion calculation is based on the
true CRA and APSRA movement data obtained during the actual reactor operation. The implementation
of this true measured data in the SAS2H CRC depletion calculations is based on modeling CRA and
APSRA insertion durations (measured in EFPD) in each axial node of the assembly at the beginning of
each CRC statepoint calculation. An average nodal power is utilized in each SAS2H CRC statepoint
depletion calculation for a given axial node. This average nodal power is calculated based on the
average nodal burnup at the beginning and end of the statepoint depletion calculation. Therefore, EFPD
durations in 2 SAS2H CRC statepoint depletion calculation are calculated based on this average nodal
power that is being utilized in the statepoint depletion calculation. The CRA nodal insertion durations
(measured in EFPDs of exposure) will need to be modeled in SAS2H based on the assembly average
nodal power. Due to the fact that the assembly average nodal power may be less than the actual
assembly nodal power during a given period of core operation, the SAS2H insertion time of a CRA ina
given axial node may vary, relative to the other assembly axial nodes, depending on the average power
that is being utilized in the SAS2H calculation and the noda!l exposure (EFPD) required with CRA
inserted. This results in the staggered CRA insertion phenomena that is present in some of the data
presented in Tables 7.3-3 and 7.3-4.

7.4 The Commercial Reactor Assembly Follow Taskmaster (CRAFT) Code & Usage

The Commercial Reactor Assembly Follow Taskmaster (CRAFT) code directs the performance of
assembly depletion and decay calculations relevant to CRC evaluations. The CRAFT code generates
input decks for the SAS2H control module of the SCALE modular code system based on user-defined
input which describes the fuel assembly's specifications and irradiation history. Appropriate isotopic
concentrations relevant to both the CRC evaluations containing the fuel assembly and subsequent
depletion and decay calculations of the fuel assembly are extracted and stored by CRAFT as it generates
and executes SAS2H cases required to simulate the complete fuel assembly irradiation history.”

The CRAFT code is developed with a high degree of flexibility that provides for the depletion and decay
of fuel assemblies with widely varying features under either standard or non-standard core operating
procedures. The following listing describes some of the capabilities and usage of the CRAFT code. "
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> The CRAFT code generates and executes &ppropriate SAS2H cases required to perform a
prescribed depletion and decay sequence for a fuel assembly. The depletion and decay sequence
is orchestrated from the BOC statepoint calculation of the initial prescribed insertion cycle
through the final statepoint calculation of the last prescribed insertion cycle. The CRAFT code
extracts and saves fuel and burnable poison isotopics at each statepoint, including BOC ]
statepoints, during the fuel assembly's depletion and decay sequence. A certain numberofthe ™ -
gencrated isotopics in the depleted fuel composition obtained from a SAS2H calculation are not
used in the initial charge composition to the next SAS2H calculation due to a lack of cross-
section data in the specified cross-section library. The CRAFT code provides a listing of the fuel
isotopics from the output of a SAS2H calculation which are not used in the initial charge to the
next SAS2H calculation. The isotopics left out of the initial charge are fission products whose
reactivity worth is small relative to the isotopics retained in the initial charge composition. The
listing of excluded initial charge isotopics allows for a determination of the impact upon the
reactivity worth of the initial fuel composition in the subsequent depletion calculation.

. Any assembly design may be analyzed within the bounds of the SAS2H control module through
the use of the CRAFT code. This includes both PWR and BWR fuel assemblies.

> An axial blanket fuel modeling option is available in the CRAFT code. Any UO, enrichment
may be specified for the axial blanket fuel. The axial blanket fuel may be defined to exist in any
of the CRC axial nodes which are defined for the CRAFT calculation.

> A spacer grid modeling technique is available with the CRAFT code. The modeling technique
homogenizes the spacer grid material throughout the moderator of the fuel assembly by utilizing
a user-defined spacer material and spacer material volume fraction in the moderator. The
available spacer grid materials include the following-- ZIRC-4, INCONEL, SS316, SS316S,
S$S304, SS304S. Any volume fraction of spacer material in the moderator may be specified
(including zero).

> The fuel claddihg, BPR cladding, axial power shaping rod (APSR) cladding, or control rod (CR)
cladding in the CRAFT calculation may be designated as any of the following materials-- ZIRC-
4, INCONEL, SS316, SS316S, SS304, SS304S.

> The insertion of a BPR assembly during the irradiation of the fucl assembly may be modeled in
the CRAFT calculation. Up to 10 unique BPR assembly designs may be specified for use during
the depletion of a fuel assembly. Any type of BPR assembly design may be specified. The
default BP material for usc in CRAFT calculation is Al,0;-B,C. Any arbitrary BP material may
be specified for use in a BPR assembly design. A maximum of 10 unique BP materials may be

. specified. A maximum of 20 unique elements or isotopes may be specified in any given BP

material. A BPR assembly may be inserted in any reactor cycle specified in the CRAFT
calculation. Only one BPR assembly design may be specified per cycle. The position of the
BPR assembly in the fuel assembly is specified by identifying the top and bottom axial nodes of -
the BP material. The BPR assembly remains fixed during a given reactor cycle. The depletion of
the BP material is tracked during the CRAFT calculation. The appropriate depleted BP material
is utilized in statepoint calculations following the BOC to statepoint 2 calculation for a given
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reactor cycle. Depleted BP material isotopic concentrations are also retained for use in
subsequent mid-cycle statepoint reacnvnty calculations which may be performed as part of the
CRC evaluation process.

> The insertion of 2 CR assembly during the irradiation of the fuel assembly may be modeled in the
CRATFT calculation. Up to 10 unique CR assembly designs may be specified for use during the
depletion of a fuel assembly. Any type of CR assembly design may be specified. Any arbitrary
CR absorber material may be specified for use in a CR assembly design. A maximum of 10
unique CR absorber materials may be specified. A maximum of 10 unique elements or isotopes
may be specified in any given CR absorber material. A CR assembly may be inserted in any-
reactor cycle specified in the CRAFT calculation. Multiple CR assembly designs may be
specified per cycle. The position of the CR assembly in the fuel assembly is specified by
identifying the top and bottom axial nodes of sections of the fuel assembly which contain the CR
absorber material. The CR assembly position may be changed between each irradiation step of a
SAS2H calculation generated by CRAFT. The CR assembly design may also be changed
between any two CRC statepoint depletion calculations in a given reactor cycle.

> The insertion of an APSR assembly dunng the irradiation of the fuel assembly may be modeled
in the CRAFT calculation. Up to 10 unique APSR assembly designs may be specified for use
during the depletion of a fuel assembly. Any type of APSR assembly design may be specified.
Any arbitrary APSR absorber material may be specified for use in an APSR assembly design. A
maximum of 10 unique APSR absorber materials may be specified. A maximum of 10 unique
elements or isotopes may be specified in any given APSR absorber material. An APSR assembly
may be inserted in any reactor cycle specified in the CRAFT calculation. Multiple APSR
assembly designs may be specified per cycle. The position of the APSR assembly in the fuel
assembly is specified by identifying the top and bottom axial nodes of the APSR absorber
material. The APSR assembly position may be changed between each irradiation step of a
SAS2H calculation generated by CRAFT. The APSR assembly design may also be changed
between any statepoint calculations in a given reactor cycle. For any APSRA modeled, the
APSR follow rods are modeled in the axial region above the absotbing region of the APSR. The
APSR follow rod material may be specified as a cladding material in the CRAFT input deck.

> A fuel assembly may be inserted in a maximum of 10 reactor cycles during a CRAFT calculation.

> A maximum of 20 statepoints (BOC is always considered a statepoint) may be specified in any -
given reactor cycle in a CRAFT calculation.

> A maximum of 23 irradiation steps of variable duration may be specified in any given SAS2H
statepoint calculation to be generated during a CRAFT calculation.

> A maximum of 50 axial nodes may be specified in the CRC nodal format for usc in a CRAFT
calculation. Each axial node may have a unique height.

> The CRAFT code utilizes user-defined input format for fuel temperature, moderator specific
volume, and burnup data. The input data must be specified for cach axial node in a user-defined



Waste Package Devela;pment " Design Analysls

Title: CRC Depletion Calculations for the Rodded Assemblies in Batches 10 and 11 of Crystal River Unit 3
Document Identifler: BBAG00000-01737-0200-00044 REV 00 Page §6 of 82

riodal format of up to 50 nodes of arbitrary height. The total assembly active fuel height for the
input data descriptions may be different than that specified in the CRC nodal format. Depending
on the users needs, the fuel temperature, moderator specific volume and burnup input data may
be specified in a different nodal format each time an assembly set of this input data is provided.
Nominal fuel temperature input data representing full-power reactor operation must be provided .
in units of degrees Fahrenheit for each node in each statepoint calculation to be generated by the -
CRAFT calculation. Nominal moderator specific volume input data representing full-power
reactor operation must be provided in units of cubic feet per pound for each node in each
statepoint calculation to be generated by the CRAFT calculation. The nodal average burnup
input data must be provided in units of GWd/MTU for each node at each statepoint including the
BOC statepomt All burnup input data that is specified must be cumulative from the initial
insertion of the fuel assembly in the reactor. X

> A continuation CRAFT calculation for an assembly may be initiated from any statepoint in any
reactor cycle if all of the nodal consolidated output files ("*.cut” files) from the statepoint
calculation immediately preceding the continuation calculation exist in the CRAFT execution
directory.

Additional information on the CRAFT code is provided in the CRAFT user information in Attachment I

of reference 5.11. Instructions on how to develop CRAFT input decks and execute CRAFT calculations

are also provided in Attachment I (Ref. 5.11). This attachment elso discusses specific modeling

procedures and details relevant to the SAS2H fuel assembly depletion calculations which are gencrated

by CRAFT.
7.5 Input & Qutput Filename Descriptions for CRAFT and SAS2H

The CRAFT code generates five types of files identified as either "*.input”, "*.output”, "*.cut",
"*.msgs", or "*.notes", where the "** is the basc file set identifier for the statepoint calculation of
interest. The "*.cut” and "*.notes" files are the only files that must be retained for CRC evaluation and
documentation purposés. All files are generated in the working directory in which the CRAFT
calculation is performed.

All CRAFT generated filenames utilize the followmg format-- "{Basc File Set Identificr}. {suffix}".
Where the suffix corresponds to one of the five file types previously mentioned, and the base file set
identifier is a 25 character name containing essential information necessary to delineate one CRAFT
generated SAS2H calculation from another.

The base file st identifier for a statepoint calculation contains the following information:

1) reactor identifier (three character);

2) onc-cighth core symmetry assembly number in current reactor cycle (two dxg:t),
3) axial node number (node 1 is always the top node) (two digit);

4) reactor cycle number in which the SAS2H calculation starts (two character);

5) EFPD statepoint at which the SAS2H calculation starts (three digit);
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6) reactor cycle number in which the SAS2H calculation ends (two character);
D EFPD statepoint at which the SAS2H calculation ends (three digit).

The format of the base file set identifier is as follows where the numbers identified as #{number}
correspond to one of the seven items previously listed-- #1 A#2 N #3 DC#4 T#5 AC#6 T #7. The
letters contained in the base file set identifier are presented explicitly as shown in the prevnous format.
The base file set identifier does not contain any spaces.

The "*.input” files contain a CRAFT generated SAS2H input deck. The "*.output” files contain a
complete SAS2H calculation output file. The "*.cut" files contain the corresponding SAS2H input deck
followed by an output extraction, from the final ORIGEN-S pass of the SAS2H calculation, which
contains data relevant to CRC evaluations. The "*.msgs" files contain the standard run-time messages
associated with the SAS2H calculation. The "*.notes" files contain a listing of the isotopes and their
concentration which were left behind in generating the initial charge fuel composition for a continuation
SAS2H calculation. The "* notes" files are only created for CRAFT generated SAS2H calculations
which represent continuation depletion and decay calculations. The "*.cut” and "*.notes" files contain
all of the information which is required to perform CRC evaluations or repeat calculations as necessary
for quality assurance purposes. The remainder of the CRAFT generated files may be discarded once the
"* cut” and "*.notes" files have been produced correctly.

7.6 Rodded Assembly Depletion Calculations for Fuel Batch 10 of Crystal River
Unit 3

Depletion calculations for 4 rodded fuel assemblies from fuel batch 10 of Crystal River Unit 3 are
documented in this analysis. The depleted fuel and depleted burnable poison isotopics for these fuel
assemblies must be calculated at & number of statepoints during several reactor cycles of Crystal River
Unit 3 for use in subsequent CRC reactivity calculations. The asscmbly depletion calculations
documented in this analysis are applicable to CRC statepomts in Cycles 8 and 9 of Crystal River Unit 3.
Table 7.6-1 identifies the CRC statepoint EFPD values in each of these cycles for which isotopic
compositions are required.

~ Table 7.6-1 CRC Statepoint EFPD Values Relevant to Rodded Assembly
Depletion Calculations for Fuel Batch 10 of Crystal River Unit 3

_ CRC Statepoint EFPD Values |
g 0.0 (BOC)
97.6

8

8 139.8
8 404.0
8

8

409.6
5155

N Y T A
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Crystal River Unit 3 Reactor CRC Statepoint EFPD Vilhu;=L
9 0.0 (BOC)
9 158.8
9 . 219.0 -
9 363.1 |

CRAFT input decks for each of the fuel assemblies identified in Tables 4.1.6-1 and 4.1.7-1 were
developed and executed such that their depleted fuel and depleted burnable poison (if applicable)
isotopic concentrations were retained at each of the CRC statepoints identified in Table 7.6-1 for which
a particular assembly is inserted. The CRAFT input decks were developed in accordance with the
instructions presented in Sections 5 and 7 of Attachment I of reference 5.11. SAS2H modeling features
incorporated in the depletion calculations of this analysis are described in Attachment I (Ref. 5.11). The
CRAFT input decks for the assembly depletions documented in this analysis are provided in
Attachments I through IV, as documented in Section 9.

The SAS2H input decks generated for the various depletion calculations have similar structures
depending on the characteristics of the fuel assembly axial node that'is being depleted. The followin
listing presents the base SAS2H input deck descriptions. .

> Fuel assembly axial node containing empty guide tubes
> Fuel assembly axial node containing an absorbing BPRA inserted in the guide tubes

> Fuel assembly axial node (top node) containing a non-absorbiﬂg BPRA region inserted in the
guide tubes ‘

> Fuel assembly axial node containing 8 CRA insertion in the guide tubes (with or without CRA
removal during the depletion calculation) . ' .

»  Fuel assembly axial node containing an APSRA insertion in the guide tubes (with or without
APSRA removal and/or APSRA follow rod region insertion during the depletion calculation)

All of the SAS2H input decks generated by CRAFT in this analysis will correspond to one of the afore-
mentioned base SAS2H input decks depending on the assembly characteristics being modeled in the
specific depletion calculation. The material compositions of the fuel, burnable absorber, and moderator
are modified for each SAS2H case depending on the depleted material compositions at the beginning of -
the SAS2H casc and the irradiation parameters for the SAS2H case as defined in the CRAFT input deck.
The material specifications for the fuel and bumnable absorber have different formats in the SAS2H input
decks depending on whether the depletion case represents the initial depletion calculation for the
assembly axial node or a continuation depletion calculation for the axial node utilizing previously
calculated fuel and burnable poison (if applicable) isotopics for the initial charge compositions.
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The following ten example SAS2H input decks are presented to demonstrate the modeling techniques
employed by CRAFT in generating appropriate SAS2H depletion cases for the fuel assembly depletion
calculations relevant to this analysis. These example input decks are actual SAS2H input decks which
were generated and executed during the depletion of fuel assemblies relevant to CRC evaluations (the
assemblies from which these examples are obtained may not be documented in this analysis). Each .
section of the SAS2H input decks are modified as necessary to perform each depletion calculation
according to the pertinent information provided in the CRAFT input deck.

SAS2H Depletion Input Deck Example 1: BOL Depletion Calculation for a B&W Fuel Assembly
Axial Node Containing 208 Fuel Rods, 16 Empty Guide Tubes, and 1 Empty Instrument Tube

=sas2h parm=skipshipdata A
Crystal River, Unit 3 Assy-03, Node-05 {Cyc-1A, .0 to Cyc-1B, .0 EFPD}
d44group latticecell

L}

fuel density based on mass of uranium per assembly & total pellet stack
' volume to account for fuel volume loss to pellet chamfers
. !
' material specification input

uo2 1 den=10.121 1 1066.3 92234 .016 92235 1,930 92236 .009 92238 98.045 end

kr-83 1l 0 1-21 1066.3 end
kr-85 1 0 1-21 1066.3 end °
sr-9%0 1 0 1-21 1066.3 end
y-89 1 0 1-21 1066.3 end
mo-95 1 0 1-21 106€6.3 end
zr-93 1 0 1-21 1066.3 end
zr-94 1 0 1-21 1066.3 end
zr-95 1 0 1-21 1066.3 end
nb-94 1 0 1-21 1066.3 end
tc-99 1 0 1-21 1066.3 end
rh-103 1 -0 1-21 1066.3 end
rh-105 1 0 1-21 1066.3 end
ru-101 1 0 1-21 1066.3 end
ru-106 1 0. 1-21 1066.3 end
pd-105 1 0 1-21 1066.3 end
pd-108 | 0 i-21 1066.3 end
ag-109% 1 0 1-21 1066.3 end
sb-124 1 0 1-21° 10€66.3 end
xe-131 1 0 1-21 1066.3 end
xe-132 1 0 1-21 1066.3 end
xe-135 1 0 1-21 1066.3 end
xe=-136 1 0 1-21 1066.3 end
cs-134 1 0 1-21 1066.3 end
cs-135 1 0 1-21 1066.3 end
cs-137 1 0 1-21 1066.3 end
ba-136 1 0 1-21 1066.3 end
la-139 1 0 1-21 . 1066.3. end
ce-144 1l o 1-21 1066.3 end
nd-143 1 0 1i1-212 1066.3 end
nd-145 1 0 11-22 1066.3 end
pm-147 1 0 1-21 1066.3 end
pm-148 1 0 1-21 1066.3 end
nd-147 1 0 1-21 106€6.3 end
sm-147 1.0 1-21 1066.3 end
| 0 1-21 1066.3 end

sm-149
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sm~-150 1 0 1-21 1066.3 end
sm-151 1 0 1-21 1066.3 end
sm-152 1 0 1-21 10€6.3 end
gd-155 1 0 1-21 1066.3 end
eu-153 1 o 1-21 1066.3 end
eu-154 1 0 1-21 1066.3 end
eu-155 1. 0 1-21 1066.3 end

arbm-zirc4 6.56 5 0 0 0 6016 0.12 2¢000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 640.0 end

’ material composition of moderator within unit cell
’ with smeared inconel spacer grids
h2o 3 den=,7343 .99424 568.9 end

arbm-bormod .7343 1 0 0 0 5000 100 3 .00092 58B.9 end
arbm-spacer .7343 5 0 0 0 14000 2.5 22000 2.5 24000 15.0
26000 7.0 28000 73.0 3 .0057€¢ 588.85 end

he S end

end comp

L]

' base reactor lattice specification

A .

squarepitch 1.44232 .9398 1 3 1..0%22 2 9576 0 end

more cdata szf=0.50 end

' assembly specification

L

npin/assembly=208 fuelngth=20.003 ncycles=04 nlib/cyc=1 lightel=0

printlevel=05 inplevel=2 numztotal=05 mxrepeats=1 mixmod=3 facmesh=.50 end
3 .63246 2 .67310 3 .B81397 500 2.97599 3 2.8993%

assembly depletion/decay parameters

Cycle-1A, one-eighth core assembly number 03

power=1.0928 burn=67.20 down=. 00000E+00 bfrac=1.000 end
power=1.0928 burn=67.20 down=,00000E+00 bfrac=.9470 end
power=1.0928 burn=67.20 down=.00000E+00 bfrac=.8016 end
power-l 0928 burn-67.20 down=195.29 bfrac=,6603 end
A end of input .

*

end

SAS2H Depletion Input Deck Example 2: Continuation Depleﬁon Calculation for a B&W Fuel
Assembly Axial Node Containing 208 Fuel Rods, 16 Empty Guide Tubes, and 1 Empty Instrument
Tube

=gsas2h parm=skipshipdata .
Crystal River, Unit 3 Assy-03, Node-05 {Cyc-1B, .0 to Cyc-1B, 142.2 EFPD}
d44qgroup latticecell

v

fuel density based on mass of uranium per assembly & total pellet .stack
' volume to account for fuel volume loss to pellet chamfers

' material specification input
L}
arbm-fuel 10.1 183 0 0 0 8016 11.8
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2004
90232
92234
92238
94238
94241
95601
96243
96246
32072
33075
34077
5081
36083
37085
37087
3goes
39080
40091
40094
41095
42096
43099
44100
44103
46104
46106
47109
48111
49113
49115
50116
50119
50122
51123

51124

' 52125
52601
54128
54129
54131
54134
5135
55136
56137
56140
58141
60142
58144
60146
62147
61601
60150
63151
64152
63154
64155
64157
64160
66161

.135E-05
.411E-08
.112E-01
85.6

-126E-02
.383E-01
.57BE-05
.640E-06
.400E-07
.147E-06
.363E~-05
.255E-04
.640E-03
.151E-02
.299E-02
.787E-02
.249E-03

" «.469E-05

.189E-01
.240E-01
.103E-02
.221E-03
.261E-01
.122E-02
.145E-03
.215E-02
.496E-02
.248E-02
.527E-03
.123E-06
.664E-04
.346E-04
.112E-03
.142E-03
.133E-03
.114E-06
.534E-04
.337E-04
.217E-04
.424E-07
.160E-01
.462E-01
.654E-02
.B63E-09
.B1SE-03
.620E-07
.928E-04
.192E-03
.142E-01
.197E-01
.224E-02
.241E-05
.524E-02
.334E-05
.S55E-06
.310E-03
.98EE-05
.S07E-05
.235E-04
.917E-05

90230
91231
92235
93237
94239
94242
95243
96244

1003
32073
32076
34078
34082
36084
36086
38087
39068
40090
40092
41094
42095
42097
44099
44101
45103
46105
46107
46110
48112
46114
50115
50117
50120
52122

‘52123

52124
50126
53127
52611
52130
54132
55134
56135
56136
56138
57140
59141
59143
€0144
60147
60148
62148
62150
62152
63153
64154
63156
64158
€5160
66162

-373E-07
.568E-08
.B87

.934E-02
.356

. 6502-02
.524E-03
.507E-04
.153E-05
.448E-06
.111E-04
. 764E-04
.103e-02
.353E-02
«602E-02
. 249E-07
«149E-01
.41BE-03
.205E-01
<137E-07
+228E-01
.235E-01
. 952E-06
.238BE-01
.176E-01
.989E-02

.544E-02

.101£-02
.277E-03
.311E-03
.493E-05
.129E-03
.109E-03
.282E-05
.136E-07
.225E-05
.531E-03
.122E-02
.358E-05
.110£-01
.298E-01
.147E-02
.366E-06
.227E-03
.394E-01
.938E-08
. 346E-01
.118E-06
.217E-01
.366E~08
.112E-01
.153E-02
.859E-02
.4S9E-02
.266E-02
.198E-04
.184E-07
.373E-03
. 222E-06
.899E-05

52233
92236

94236

94240
95241
96242
86245

3006
32074
34076
34080
36082
36085
38086
38088

38080

39091
40093
40095
40096
42096
42100
44102
44104

44106,

46108
48110
48113
48601
48116
50118
51121
50123
50124
51125
52126
52128
53129
54130
55133
56134
54136
55137
57139
56140
58142
60143
€0145
611472
61148
62145
62151
63152
62154
63155
64156

. 65159

66160
66163

. 147

.466E-08
.907E-01
.137E-02
. 289E-04
.760E-06
.876E-08
.373E-06
.357E-07
.428E~03
.887E-05
+763E-03
«390E-05
+113E-01
«180E-01
.S41E-03
.151E-01
.948E-03
.251E-01
.252E-01
.265E-01
«224E-01
+150E-01
.446E-02
. 342E-02
.380E-03
.548E-05
.575E-07
.142E-03
.105E-03
.115E-03
.212E-05

. +239E-03

«234E-03
.774E-05
+264E-02
.544E-02
. S07E-04
.383E-01
.435E-03
. T36E-01
.380E-01
»377E-01
.360E-01
«349E-01
.304E-01
.224E-01
.687E-02
.166E-07
.273E-03
.695E-03
«763E-06
.989E-03
«114E-03
.989E~03
.531E-04
.229E-05
«319E-05
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€6164 . 753E-06 €7165 .804E-06 €9166 -110E-06
1 1.0 974.3 end
arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 €40.0 end

' material composition of moderator within unit cell
' with smeared inconel spacer grids

‘h2c 3 den=,7433 .9942¢ $85.2 - end

arbm-bormod .7433 1 0 0 0 5000 100 3 .00052 565.2 end .
arbm-spacer .7433 5 0 0 0 14000 2.5 22000 2.5 24000 15.0
26000 7.0 28000 73.0 3 .00576 585.2 end

1

he S end
end comp
1

' base reactor lattice specification
' ;

squarepitch 1.44272 .9398 1 3 1.0922 2 . 9576 0 end
more data s2f=0.50 end

' assembly specification

?

npin/assembly=208 fuelngth=20.003 ncycles=02 nlib/cyc=1 lightel=0

printlevel=05 inplevel=2 numztotal=05 mxrepeats=1l mixmod=3 facmesh=.50 end
3 .63246 2 .67310 3 .81397 500 2.5759% 3 2.95839

assembly depletion/decay parameters

Cycle-1B, one-eighth core assembly number 03

power=, 92563 burn=71,10 down=,00000E+00 bfrac=1.000 . end
powers, 92563 burn=71.10 down=14,792 bfrac=.4938 end
i

’ end of input

L]

end

SAS2H Depletion Input Deck Example 3: BOL Depletion Calculation for s B&W Fuel Assembly
Top Axial Node Containing 208 Fuel Rods, 16 Guide Tubes with BPR's Inserted, and 1 Empty
Instrument Tube

=gas2h parm=skipshipdata .

Crystal River, Unit 3 Assy-02, Node-01 {Cyc-1A, .0 to Cyc-1B, .0 EFPD}
44group latticecell

L]

' fuel density based on mass of uranjum per assembly & total pellet stack
' volume to account for fuel volume loss to pellet chamfers
L]

material specification input

uo2 1 den=10.121 1 820.6 92234 .021 92235 2.540 92236 .012 92238 97.427 end

kr-83 1 0 1-21 820.6 end
kr-85 1 0 1-21 820.6 end
sr-90 1 0 1-21 §20.6 end
y-88 1 0 1-21 820.6¢ end
mo=-985 1 0 1-21 820.6 end
zr-93 1 0 1-21 820.6 end
zr-94 1 0

1-21 820.6 end
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zr-95 1 0 1-21 §20.6 end
nb-94 1 0 1-21 820.6 end
tc-5%9 1 0 1-21 820.6 end
rh-103 1 0 1-21 820.6 end
rh-105 1 (4] 1-21 §20.6 end
ru~101 1 0 1-21 820.6 end
Tu-106 1 0 1-21 820.6€ end
pd-105 1 0 1-21 820.6 end
pd-108 1 0 1-21 820.6 end
ag-109 1 0 1-21 820.6 end
sb-124 1 0 1-21 820.6 end
xe-131 1 0 1-21 €20.6 end
xe-132 1 0 1-21 820.6 end
xe-135 1 0 1-21 820.6 end
xe-136 1 0 1-21 8620.6 end
cs-134 1 0 1-21 820.6 end
cs~135 1 0 1-21 820.6 end
cs-137 1l 0 1-21 820.6 end
ba-136 1 0 1-21 820.6€ end
la-139 1 0 -2 820.6 end
ce-144 1 0 1-21 820.6 end
nd-143 1 0 1-21 820.6 end
nd-145 1 "0 1-21 820.6 end
pm-147 1 0~ 1-21 620.6 end
pm-148 1 0 1-21 820.6 end
nd-147 1 0 1-21 820.6 end .
sm-147 1 0 1-21 820.€ end
sm-149 1 0 1-21 820.6 end
sm-150 1 0 1-21 820.6 end
sm-151 1l 0 1-21 820.6 end
sm-152 1 0 1-21 820.6 end
gd-155 1 0 1-21 820.6 end
eu-153 1l 0 1-21 820.6 end
eu-154 1 0 1-21 820.6 end
eu-155 1 ] 1-21 820.6 end

arbm-zircd 6.56 5 0 0 O 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 640.0 end

’ material composition of moderator within unit cell
’ with smeared: inconel spacer grids
h2e 3 den=.7188 . 99424 594.5 end

arbm-bormod - .7198 1 0 0 0 5000 100 3 .00092 594.5 end
arbm-spacer .7198 S 0 0 0 14000 2.5 22000 2.5 24000 15.0
26000 7.0 28000 73.0 3 .00576 594.5 end

.

' BPR above the BP absorber region

1]

al 6 den=3,700 .52924 594.5 end

o 6 den=3,700 ,47076 594.5 end

. .
he 5 end

end comp

’ base reactor lattice specification

squarepitch 1.44272 .9398 1 3 1.0%22 2 .9576 0 end

more data sz2f=0.50 end
[ ] .

' assembly specification
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npin/assembly=208 fuelngth=17,780 ncycles=04 nlib/cyc=l lightel=0
printlevel=05 inplevel=2 numztotal=08 mxrepeats=l mixmod=3 facmesh=.50 end
6 .43180 5 .45720 2 .54610 3 .63246 2 .€7310
3 .81397 500 2.91402 3 2.936€83

assembly depletién/decay parameters

' Cycle-1A, one-eighth core assembly number 02

power=, 35463 burn=67.20 down=,00000E+00 bfrac=1.000 end
power=,35463 burn=67.20 down=.00000E+00 bfrac=,5%470 end
power=.35463 burn=67.20 down=,00000E+00 bfrac=.8016 end
power=,35463 burn=67.20 down=195.28% bfrac=.6603 end
L

' end of input

end

SAS2H Depletion Input Deck Example 4: Continuation Depletion Calculation for s B&W Fuel
Assembly Top Axial Node Containing 208 Fuel Rods, 16 Guide Tubes with BPR’s Inserted, and 1
Empty Instrument Tube

=gsaszh parm=skipshipdata )
Crystal River, Unit 3 Assy-04, Node-01 {Cyc-04, 228.1 to Cyc-04, 253.0 EFFD] .
44group latticecell -

L]

' fuel density based on mass of uranium per assembly & total pellet stack
’ volume to account for fuel volume loss to pellet chamfers
A\
1’

material specification input

arbm-fuel °~ 10.2 - 192 0 0 0 8016 11.9

2004 .114E-0€ 90230 «327E-07
92233  .309E-07 92234 . .177E-01 92235 " 1.84
92236 .977E-01 92237 +305E-04 92238 85.4
93237 .311E-02 93238 . 302E-07 94238 .184E-03
94239 .216 94240 +243E-01 94241 »636E-02
94242 .337E-03 95241 «915E-04 95601 .946E-06€
95243 .103E-04 96242 .563E~05 96243 «334E-07
96244 +387E-06 . 1003 .678E-06 3006 .40€E~08
32072 .410E-07 32073 .142E-06 32074 .119E-06
33075 . 174E-05 - 32076 .555E-05 . 34076 . 7147E-08
34077 .126E-04 34078 «354E-04 34080 .208E~03
35081 .311E-03 34082 .521E-03 36082 .185E~05
36083 .827E-03 36084 .177E-02 36085 .398E-03
37085 .157E-02 36086 ,315E-02 37086 . 747E-07
38086 + 720E-06 37087 .417E-02 38087 .674E~08
38088 +597E-02 3eoss .140E-02 - 39089 .670E-02
38050 .961E-02 39090  .250E-05 40090  .242E-03
39081 .20BE-02 40091 .816E-02 40092 .106E-01
40093 +766E~02 40094 .119E-01 41054 .363E-08
40095 .277E-02 41095 «162E-02 42095 .781E-02
40096 .121E-01 42096 «659E-04 42097 +112E-01
42098 .11BE-01 42099 . 34€6E-05 43089 .125E-01

- 44098  .320E-06 42100 .131E-01 44100 .238E-03
44101 .109E-01 44102 .873E~02 44103 .115E-02
45103 . 628E-02 44104 +540E-02 46104 .440E-03

45105 «277E-07 46105 .353E-02 44106 .149E-02
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h2o

46106
47109
47111
48113
48601
48116
50118
51121
50123
51124
51125
51126
53127
52€11
52130
54131
54133
55134
56135
56136
56138
57140
59141
58143
58144
60146
62147

- 61601

62149
61151
62152
62153
63154
64155
64157
64160
66161
66164
1 1.0

. 793E-03
.563E-03
.160E-05
+428%E-05
.275E-06
.536E-04
«3B3E-04
.440E-04
.1B9E-05
.137E-06
.854E~04
.317E-07
.§10E-03
. 506E-04
.490E-02
.TE6EE~02
. 705E-0¢
.338E-03
. 682E-07
.758E-04
.188E-01
. 693E-04
-149E-01
.496E-67
.B69E-02
.911E-02
.119E-02
.211E-04
.183E-03

.123gE-08

.179E-02
.475E-07
.586E-04
.900E-06
.216E-05
.529E-05
+214E-05
+137E-06

872.8

46107
46110
48111
49113
49115
50116
50119
50122
51123
52124
52125
52126
52128
53129
54130
52132
55133
56134
54136
55137
57139
58140
58142
59143
60144
60147
60148
62148
60150
62151
63152
63153
64154
63156
64158
65160
66162
67165

end
arbm-zirc4 €.56 5 0 0 0 6016 0.12 24000 0.10
40000 968.18 2 1.0 640.0 end

.129e-02
«236E-03
.129E-03
.123E-07
.299E-04
.587E-05
.414E-04
.525E-04
. 5022-0‘
+245E-06
+168E-04
.185E-05
.107E-02
.221E-02
+155E-04
. 73ISE-D5
.183E-01
.483E-04
.2687E-01
.175E-01
.180E-01
.182E-01
.168E-01
-509E-03
.7T70E-02
+131E-03

.521E-02

.421E-03
.225E~02
.601E-03
+229E-05
.804E-03
.206E-05
.119E-04
.827E-04
.124E-06
. 108E-05
.835E-07

46108
48110
48112°
48114
50115
50117
50120
52122
50124
S$0125
50126
52601
54128
54129
53131
54132
54134
55135
55136
56137
56140
58141
60142
60143
60145
61147
61148
61149
62150
63151
64152
62154
63155
64156
65159
€6160
66163
68166

' 26000 0.20 50000 1.40

material composition of moderator within unit cell
with smeared inconel spacer grids .
3 den=.7198

arbm-bormod
arbm-spacer

.7198 1 0 0 0 5000 100 3 .00022

.9542

4

594.5 end

.770E-03
.339E-04
.770E-04
.102E-03
.180E-05
.429E~04
.410E-04
.394E-06
.877E-04
.467E-06
-170E-03
.303E-04
.331E-05
.256E-08

+.862E-04

.128E-01
.217E-01
.800E-02
.350E-05
.398E-03
.460E-03
.178E-02
.391E-04
.156E-01
.112E-01
.486E-02
.207E-05
.359E-06
.343E-02
.170E-05
.124E-05
.338E-03
.490E-04
.222E-03

. «124E-04

.148E-06
.460E-06
-115E-07

594.5 end

.7198 5 0 0 O 14000 2.5 22000 2.5 24000 15.0
26000 7.0 2B000 73.0 3 .00576 594.5 end

*

]

' BPR above the BP absorber region
al €6 den=3.700 .5292¢ 594.5 end
o 6 den=3.700 .47076 594.5 end
t

he 5 end

end comp

’

base reactor lattice specification
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squarepitch 1.44272 ,9380 1 3 1.0922 2 .9576 O end
more data szf=0.50 end

! assembly specification
L}
npin/assembly-ZOd fuelngth=17.780 ncycles=01 nlib/cyc=1 lightel=0
printlevel=05 inplevels=2 numztotal=0g mxrepeats=l mixmod=3 facmesh=.50 end
6 .43180 5 .45720 2 .54610 3 .63246 2 .67310
3 .81397 500 2.91402 3 2.93693

assembly depletion/decay parameters

-« = e w e ==

Cycle-04, one-eighth core assembly number 04 }
ower=.45617 burn=24.50 down=24.000 bfrac=1.000 end
end of input
end

SAS2H Depletion Input Deck Example §: BOL Depletion Calculation for 8 B&W Fuel Assembly
Axial Node (Other than Top Node) Containing 208 Fuel Rods, 16 Guide Tubes with BPR’s
Inserted, and 1 Empty Instrument Tube

=sas2h parm=skipshipdata

Crystal River, Unit 3 Assy-02, Node-02 {Cyc-1A, .0 to Cyc-1B, .0 EFPD}
44group latticecell

L}

' fuel density based on mass of uranium per assembly & total pellet stack
' volume to account for fuel volume loss to pellet chamfers

L

’ material specification input

uo2 1 den=10.121 1 936.2 92234 .021 92235 2.540 %2236 .012 92238 $7.427 end
kz-83 1 0 1-21 936.2 end :
xr-85 1 0 1-21 - 936.2 end
sr-90 1 0 1-21 936.2 end
y-89 1 0 1-21 936.2 end
mo-95 1 o0, 1-21 936.2 end
‘2r-93 1 0 1-21 93€6.2 end
2r-94 1 0 1-21 93€.2 end
zr-95 1 0 1-21 93€6.2 end
nb-94 1 0 1-21 936.2 end
tc-99 1 0 1-21 936.2 end
rh-103 1 0 1-21 93€.2 ' end
rh-105 1 0 1-21 93€.2 end
ru-101 1 0 1-21 936.2 end
ru-106 1 0 1-21 936.2 end
pd-105 1 0 1-21 93¢€.2 end
pd-108 1 0 1-21 936.2 end
ag-109 1 0 1-21 936.2 end
sb-124 1 o 1-21 936.2 end
xe-131 1 0 1-21 936.2 end
xe-132 1 0 1-21 936.2 end
xe-135 1 0 1-21 936.2 ‘end
xe-136 1 0 1-21 936.2 end
cs-134 1 0 1-21 936.2 end
cs-135 1 0 1-21 936.2 end
cs-137 1 0

1-21 93€.2 end



Waste Package Development Design Analysis
Title: CRC Depletion Calculations for the Rodded Assemblies in Batches 10 md 11 of Crystal River Unit 3

Document Identifier: BBA000000-01717-0200-00044 REV 00 Page 67 of 82
ba-136 1 0 1-21 836.2 end
la-139 1 0 1-21 936.2 end
ce-144 1 0 1-21 93€.2 end
nd-143 1 0 1-21 93€6.2 end
nd-145 1 0 1-21 93€.2 end
pm-147 1 0 1-21 936.2 end
rm-146 1 0 1-21 936.2 end
nd-147 1 0 1-21 936.2 end
sm-147 1 0 1-21 836.2 end
sm-149 1 0 1-21 936.2 end
sm-150 1 0 1-21 936.2 end
sm-151 1 0 1-21 93¢€.2 end
sm-152 1 0 1-21 936.2 end
gd-155 1 0 1-21 936.2 end
eu-153 1 v 1-21 836.2 end
eu-154 1l 0 1-21 836.2 end
eu-155 1 ] 1-21 936.2 end

arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
"40000 58.186°2 1.0 €40.0 end
L]
'  materiel composition of moderator within unit cell
' with smeared inconel spacer grids .
h2o 3 den=.7226 . 99424 593.4 end
arbm-bormod ..7226 1 0 0 0 5000 100 3 .00092 593.4 end
arbm-spacer .7226 5 0 0 0 14000 2.5 22000 2.5 24000 15.0
26000 7.0 28000 73.0 3 .00576 593.4 end

burnable absorber pellet specification

- e e

4 den=3.700 .01340 593.4 end
al 4 den=3,700 .52215 593.4 end
4 den=3.700 .46445 533.4 end

he 5 end
end comp
.

v base reactor lattice specification
’ :

squarepitch 1.44272 .939€6 1 3 11,0822 2 .957€¢ O end
more data szf=0.50 end .
’

' assembly specification
npin/assembly=208 fuelngth=20.003 ncycles=04 nlib/cyc=1 lightel=0
printlevel=05 inplevel=2 numztotal=08 mxrepeats=1 mixmod=3 facmesh=.50 end
4 .43180 5 .45720° 2 .54610 3 .63246 2 .67310
3 .81397 500 2.91402 3 2.93693

assembly depletion/decay parameters
* Cycle-1lA, cne-eighth core assembly number 02

power=.63623 burn=67.20 down=.00000E+00 bfrac=1,000 end
power=, 63623 burn=67.20 down=, 00000E+00 bfrac=,9470 end
power=.63623 burn=67.20 down=.00000E+00 bfrac=.8016€ end
power=, 63623 ,burn=67.20 down=195.29 _ bfrac=.6603 end

' end of input

end
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SAS2H Depletion Input Deck Example 6: Continuation Depletion Calculation for 8 B&W Fuel
Assembly Axial Node (Other than Top Node) Containing 208 Fuel Rods, 16 Guide Tubes with
BPR’s Inserted, and 1 Empty Instrument Tube

=sas2h

parm=skipsh

ipdata

LCrystal River, Unit 3 Assy-04, Node-05 {Cyc-04, 228.1 to Cyc-Od, 253 0 EFPD)

44group
1
1

arbm-fuel

2004
90232
92234
92237
93238
94238
94241
95601
96243
96246
32072
33075
34077
35081
36083
37085
38086
38088
38090
35091
40093
40095
40096
42098
44099
44101
45103
45105
46106
47109
47111
48113
48601
4811¢
50118
51121
50123
50124
50125
50126
52601
54128
54129
53131

latti

10.3
.129%E-05
.273E-08
.154E-01
.12BE-03
.275E-06
.159E-02
.408E-01
.995E-05
.189e-05
.401E-07

.123E-06 .

.425E-05
.302E-04
. 752E-03
.182E-02
.361E-02
.482E-05
.136E-01
.21BE-01
.442E-02
.180E-01
.630E-02
«295E-01
«293E-01
.112E-05
+274E~01
.160E-01
.914E-07
+337E-02
.242E-02
.671E~05
.634E-05
.860E-06€
.155E-03
.114E-03
.125E-03
.496E-05
+260E-03
.138E-05
.560E-03
+934E-04
.275E-04
.644E-07
.217E-03

cecell

material specifiéation input

159 0 0 0 BO16
90230
91231
92235
92238
94236
94239.
94242
95243
96244

1003
32073
32076
34078
34082
36084
36086
37087
38089
39090
400981
40094
41095
42086
42089
42100
44102
44104

46105
46107
46110
48111
49113
49115
50116
5011%
50122
51123
51124
51125
51126
53127

- 52611
52130

54131

11.8
.284E-07
-J02E-08
1.30
85.0
.€57E-08
.368
-593E-02
.512E-03
. 5335-0‘
.174E-05
-S506E-06
-132E-04
. S04E-04
-123E-02
.421E-02

.728E-02 -

.951E-02
.280E-02
.S66E-05
.191E-01
+285E~-01
.371E-02
.421E-03
.825E-05
.330E-01
.256E-01
.162E-01
.111E-01
.53%E~-02
.100E-02
+523E-03
.405E-07
- 715E-04
.367E-04
-121E-03
«154E-03
«143E-03
«974E-06
«259E-03,
-134E-06
.125E-02
. 1382-03
«126E-01
.180E-01

92233
92236
93237
94237
94240
95241
96242
96245
3006
32074-
34076
34080
36082
36085
37086
38087
39089
40090
40092
41094
42085
42097
43099
44100
44103
46104
44106
46108
48110
468112
48114
50115
50117

50120 -

52122
52123
52124
52125
52126
52128
53128
54130
52132

.182

.116E-01
.29SE-08
.873E-01
.637E-03
.118E-03

.660E~06

.833E-08
.311E-06
.472E-07
.502E-03
«105E-04
.914E-03
+452E-06
.229E-07
.154E-01
.614E-03

- .246E-01

.116E-07
.190E-01
.275E-01
.302E-01
.151E-02
«322E-02
+279E-02
.560E-02
.341E-02
.381E-03
.285E-03
.332E-03
.536E-05
.137E-03
+119E-03
.312E-05
.131E-07
.170E-05
.509E~04
. 186E-05
.295E-02
.597E-02
-991E-04
+182E-04

fuel density based on mass of uranium per assembly & total pellet stack
volume to account for fuel volume loss to pellet chamfers
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54132 «344E-01 54133 .171E-03 55133 .442E-D01
54134 .539e-01 55134 .205E-02 56134 +.313E-03
55135 .113E-01 . 56135 .110E-05 54136 .813E-01
55136 .130E-04 56136 .290E-03 §5137 .438E-01
56137 .106E-02 56138 .462E-01 57139 .438E-01
56140 .108E-02 - $7140 .163E-03 58140 .446E-01
58141 .418E-02 59141 .364E-01 58142 .411E-01
60142 .245E-03 58143 .113E-06 59143 .115E-02
60143 .347E-01 58144 . .200E-01 60144 .221E-01
60145 .264E-01 60146 .231E-01 60147 .310E-03
61147 .101E-01 62147 .264E-02 60148 .130E-01
61148 . 900E-05 61601 .698E-04 62148 .203E-02
61149 .108E-05 62149 .300E-03 €0150 .593E-02
62150 .957E-02 61151 .337E-08 62151 .880E-03
63151 .107E-05 €2152 -4S6E-02 63152 .273E-05
€4152 .24 6E-05 62153 .225E-06 63153 .297E=-02
62154 .106E-02 €315¢4 .384E-03 6415¢ .137e-04
63155 .133E-03 €4155 .156E-05 €3156 .624E-04
64156 . 988E-03 ‘64157 .512E-05 64158 .364E~-03
65159 .526E-04 64160 .233E-04 65160 .126E-05
€6160 .141E-05 €€1€1 .B87E-05 66162 .S80E-05
66163 .317E-05 66164 .755E-06 67165 .627E-06

68166 .B60E-07
1 1.0 1010:8 end
arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 €40.0 end .

' material composition of moderator within unit cell
' with smeared inconel spacer grids
h2o 3 den=,7343 .99424 588.9 end

arbm-bormod .7343 1 0 0 0 5000 100 3 .00022 586.9 end
arbm-spacer .7343 5 0 0 0 14000 2.5 22000 2.5 24000 15.0
26000 7.0 28000 73.0 3 .00576 S88.5 end

burnable absorber pellet specification

arbm-bp 3.699 5000
5010 +225E-02
5011 .140
€012 .435E-01
13027 52.827 8016 46.987
4 1.0 5EB.9 end
L}
he 5 end
end comp
’

' base reactor lattice specification

L

squarepitch 1.44272 .93%0 ° 1 3 1.0922 2 .957€¢ 0 end
more data szf=0.50 end

L]

’ assembly specification

'-

npin/assembly=208 fuelngth=20.003 ncycles=01 nlib/cyc=1 lightel=0

printlevel=05 inplevel=2 numztotal=0€ mxrepeats=]l mixmod=3 facmesh=,50 end
4 .43180 S5 .45720 2 .54610 3 ,63246 2 .€7310
3 .81397 500 2.51402 3 2.93683

' assembly depletion/decay parameters
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' Cycle-04, one-eighth core assembly number 04

power=1,0347 burn=24.5%0 down=24.000 bfrac=1,000 end
' end of input

[

end

SAS2H Depletion Input Deck Example 7: BOL Depletion Calculation for a B&W Fuel Assembly
Axial Node Containing 208 Fuel Rods, 16 Guide Tubes with a 16 Rod CRA Inserted for a Portion
of the Depletion, and 1 Empty (Water-filled) Instrument Tube

=gas2h parm=skipshipdata
Crystal River, Unit 3 Assy-07, Node-07 {Cyc-1A, .0 to Cyc-1B, .0 EFPD}
44group latticecell '

' fuel density based on mass of uranium per assembly & total pellet stack
' volume to account for fuel volume loss to pellet chamfers
’
L}

material specification input

uo2 1 den=10.121 1 1061.5 92234 .024 92235 2.830 $2236 .013 92238 97.133 end

kr-83 1 0 1-21 1061.9 end
kr-85 1 0 1-21 1061.9 end
sr-90 1 0 1-21 1061.9 end -
y-89 1 0 1-21 1061.8 end
mo-95 1 0 1-21 1061.9 end
zr-93 1 0 1-21 10€61.9 end
zr-94 1 0 1-21 1061.9 end
zr-95 1 0 1-21 1061.%9 end
nb-94 1 0 1-21 1061.9 end
tc-99 1 0 1-21 1061.9 end
rh-103 1 0 1-21 1061.9 end.
rh-105 1 0 1-21 1061.9 end
ru-101 1 0 1-21 1061.9 end
ru-106 1 0 1-21 1061.9 end
pd-105 1 0 1-21 1061.9 end
pd-108 1 qQ 1-21 1061.9 end
ag-109 1 0 1-21 1061.9 end
sb-124 1 0 1-21 1061.9 end
xe-131 1. 0 1-21 1061.9 end
xe-132 1 0 1-21 1061.9 end
xe-135 1 0 1-21 1061.9 end
xe-136 1 0 1-21 1061.9 end
cs-134 1 0 1-21 1061.9 end
cs-135 1 0 1-21 1061.5 end
cs-137 1 0 1-21 1061.9 end
ba-136 1 0 1-21 1061.9 end
la-139 1 (o] 1-21 1061.9 end
ce~-144 1 o 1-21 10€61.9 end
nd-143 1 0 1-21 - 1061.9 end
nd-145 1 0 1-21 1061.9 end
pm-147 1 0 1-21 10€1.9 end
pm-148 1 0 1-21 1061.9 end
nd-147 1 0 1-21 1061.9 end
sm-147 1 0 1-21 1061.9 ° end
sm-149 1 0 1-21 10€1.9 end
sm-150 i 0

1-21 1061.9 end
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sm-151 1 0 1-21 1061.9 end
sm~-152 1 0 1-21 1061.9 end
gd-155 1 0 1-21 1061.9 end
eu-153 1 0 1-21 1061.9 end
eu-154 1 0 1-21 1061.5 .end
eu-155 1 0 1-21 10€1.8 end

arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40 .
40000 98.18 2 1.0 640.0 end . ’

' material composition of moederator within unit cell

' with smeared inconel spacer grids

h2o 3 den=,7433 . 99424 585.2 end

arbm-bormod .7433 1 00 0 5000 100 3 .00050 585.2 end

arbm-spacer .7433 5 0 0 0 14000 2.5 22000 2.5 24000 15.0

26000 7.0 28000 73.0 3 .00576 S585.2 end

control rod material specification

arbm-s5304 7.92 ¢ 0 0 0 24304 19.0 25055 2.0 26304 69.5 28304 9.5
6 1.0 640.0 end
arbm-cr 10.17 4 0 0 0
47000 79.80000

45000 -15.00000
48000 5.00000
13027 .20000 .

7 1.0 585.1721 end
he 5 end
end comp

' base reactor lattice specification

squarepitch 1.44272 .9398 1 3 1.0922 2 9576 0 end
more data szf=0.50 end . ’
v .

' assembly specification

npin/assembly=208 fuelngth=20.003 ncycles=11 nlib/cyc-l lightel=0
printlevel=05 inplevel=2 numztotal=08 mxrepeats=0 mixmod=3 facmesh=.50 end

7 .49784 5 .50546 € .55880 3 .63246 2 ,67310
3 .B1397 500 2.38205 3 2.40078

7 .49784 5 .50546 € .558B0 3 .63246 2 .67310

3 .81397 500 2.38205 3 2.40078

7 .49784 5 .5054€ € .55880 3 .63246 2 .67310
3 .81397 500 2.38205 3 2.40078 '

3 .49784 3 .50546€ 3 .55880 3 .63246 2 .67310
3 .813%87 500 2.9759% 3 2.59939

3 .49784 3 .50546° 3 .556880 3 .63246 2 .€7310 '
3 .81397 500 2.97598% 3 2.99939

3 .49784 3 ,50546 3 .556880 3 .63246 2 .€7310
3 .81397 500 2.975%9 3 2.9993%

3 .49784 3 .50546 3 .556880 3 .632¢¢ 2 .67310
3 .813%7 500 2.97599 3 2,99939

3 .497864 3 .50546 3 .55880 3 .63246 2 .67310
3 .81397 500 2.97599 3 2.99839

3 .49784 3 .50546 3 .55880 3 ,63246. 2 .67310
3 .81397 500 2.97559 3 2.99939 .
3 .49784 3 .50546 3 .55880 3 ,€3246 2 .67310 .
3 .81397 500 2.975%9 3 2.99939% . .
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3 .49784 3 .50546 3 .55880 3 ,63246 2 .6€7310
3 .81397 500 2.97599 3 2.99939

assembly depletion/decay parameters

' Cycle-1A, oné-eighth core assenbly nuﬁber 07

power=1.0933 burn=2.500 dovn=,00000E+00 bfrac=1.000 end
power=1.0933 burn=6.500 down=.00000E+00 bfrac=1,003 end
power=1,0933 . burn=1.000 down=, 00000E+00 bfrac=1,00S end
power=1.0933 burn=1.000 downs, 00000E+00 bfrac=1,006 end
power=1,0933 burn=1.000 down=,00000E+00 bfrac=1.007 end
power=1.0933 burn=. 9700 down=,00000E+00 bfrac=1,007 end
power=1.0933 burn=1.040 down=,00000E+00 bfrac=1.008 end
power=1,0933 burn=63.70 down=,00000E+00 bfrac=1.030 end
power=1.0933 burn=63.70 down=.00000E+00 bfrac=.5{81 end
power=1.0933 burn=€3.70 down=,00000E+00 bfrac=.8072 . end
power=1.0933 burn=€3.70 down=195,29 bfrac=.6578 end
’

. end of input

end

SAS2H Depletion Input Deck Example 8: Continuation Depletion Calculation for a B&W Fuel
Assembly Axial Node Containing 208 Fuel Rods, 16 Guide Tubes with a 16 Rod CRA Inserted for
a Portion of the Depletion, and 1 Empty (Water-filled) Instrument Tube

=sas2h parm=skipshipdata

Crystal River, Unit 3 Assy-07, Node-07 {(Cyc-1B, .0 to Cyc-1B, 142.2 EFPD}
44group latticecell

v

' fuel density based on mass of uranium per assembly & total pellet stack
' volume to account for fuel volume loss to pellet chamfers
. X

v

material specification input

arbm-fuel 10.1 183 0 0 0 8016 11.8
2004 .S00E-0€ 90230 .585E-07 ,
90232 .S00E-08 91231 .B825E-08 92233 .858E-07
92234 .175E-01 ° 92235 1.55 92236 .179
92238 B4.9 $3237 . .931E-02 94236 .407E-08
94238 +103E-02 94239  .349 94240 . 698E-01
84241 .2%0E-01 . 84242  .356E-02 85241 . 104E-02
95601 .428E-05 95243  .243E-03 96242 .169E-04
96243 .315E-06 96244 .187E-04 96245 .267E-06€
96246 .102E-07 1003  .151E-05 300€ .982E-08
32072 .131E~-06 32073  .431E-06 32074 «363E-06
33075 .370E-05 32076 .116E-04 34076  .34%E-07
34077 «266E-04 34078 . 784E-04 34080 .43B8E-03
35081 .657E-03 34082 .109E-02 36082 . 750E-05
36083 .164E-02 36064 «370E-02 36085 .818E-03
37085 .321E-02 36086 .647E~02 . 38086 .356E-05
37087 .846E-02 38087 +226E-07 Jgoes +122E-01
3808% .278E-03 . 39089 .161E-01 38080 .195E-01 .
39090 .SO07E-05 " 40090 .448E-03 39091 .592E-03
40091 «203E-01 40092 .218E-01 40083 .15SE-01
40094 .250E-01 410594 +118E-07 -40095 «989E-03
41095 .107E-02 42095 »236E-01. 40096 .257E-01

42096 .189E-03 42097 .240E-01 42038 .254E-01
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43099  .265E-01 44099 ,962E-06 42100 .285E-01
44100 .104E-02 44101 .237E-01 44102 .218E-01
44103  .132E-03 45103  ,166E-01 44104  ,134E-01
46104 .171E-02 46105 .863E-02 44106 .356E-02
46106 .373E-02 46107  ,411E-02 46108 .254E-02
47109 .185E-02 46110 ,757E-03 48110 .236E-03
48111 .404E-03 46112 .222E-03 48113 .616E~05
49113  .105E-06 48114 . ,267E-03 48601  .{96E~07 .
49115 .873E-04 50115  .442E-05 48116 .12SE-03 :
50116 .20%E-05 50117 .111E-03 50118  .541E-04
50119 .100E-03 50120 .988E-04 51121 «104E~03
50122 .128E-03 52122 .227E-05 50123 .203E-05
51123 .122E-03 52123 .993E-08 50124 .214E~03
51124 .917E-07 52124 .162E-05 51125 .208E-~03
52125 .476E-04 50126 .448E-03 52126 .599E-~05
52601  .294E-04 53127 .107E-02 52128 .249E-02
54128  .169E-04 52611  .335E-05 5312% .517E-02
54129 .274E-07 52130 .108E-~01 54130 .678E~04
54131 .161E-01 54132 .291E-01 55133 . 390E~01
54134 .469E-01 §5134  .126E-02 56134  .373E-03
§5135 .873E-02 56135 .269E-06 $4136 .712E-01
55136 .794E-0S 56136 .204E-03 55137 .380E~01
56137 .B15E-03 56138 .401E-01 57139 .383E~01
56140 .633E-67 57140 .95SE-08 58140 .387E-01
58141 . 948E-04 59141 .353E-01 56142 .359E-01
60142 .153e-03 58143 .123E-06 60143, .326E-01
58144 .148E-01 60144 .214E-01 60145 .233E-01
60146 .199E-01 60147 .373E-08 61147 .938E~02
62147 .237E-02 601486 .113E-01 61148 .181E-07
61601 .264E-05 62148 .142E-02 62148 .307E-03
60150 .507E-02 62150 .832E~02 62151 .839E~03
63151 .421E-05 62152 .428E-02 63152 .989E~06
64152 .644E-06 63153  .232E-02 62154 .B863E-03
63154 .255E-03 64154 .163E-04 63155 .97SE-04
64155 .863E-05 63156 «136E-07 64156 .763E-03
64157 .44BE~-05 64158 .280E~-03 65159 <397E-04
64160 .174E-04 €5160 .149E-06 , €6160 .15SE-05
66161 .6S5E-05 66162 .421E-05 66163  .217E-05

66164 .568E-06 67165  .490E-06 68166 .674E-07

1l 1.0 817.9 end

arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 96.18 2 1.0 640.0 end

1 4

' material composition of moderator within unit cell
' with smeared inconel spacer grids
h2o 3 _den=,7588 .35424 578.4 end

arbm-bormod .7568 1 0 0 0 5000 100 3 .00054 578.4 end
arbm-spacer .7568 5 0 0 O 14000 2.5 22000 2.5 24000 15.0
26000 7.0 28000 73.0 3 .0057€¢ 578.4 end

control rod material specification

arbm-83304 7.92 4 0 0 0 24304 19.0 25055 2.0 26304 65,5 28304 9.5

€ 1.0 640.0 end
arbm-cr 10.17 4 0 0 O

47000 ° 79.80000
49000 15.00000
48000 5.00000

13027 . .20000
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7 1.0 578.39%8 end

he S end

end comp

T

' base reactor lattice specification

L
‘sqguarepitch  1.44272 .9398 1 3 1.0922 2 .9576 ‘0 end

more data szf«0.50 end -
L]

' assembly specification
* .
npin/assembly=208 fuelngth=20.003 ncycles=10 nlib/cyc=1 lightel=0

printlevel=05 inplevel=2 numztotal=08 mxrepeats=0 mixmod=3 facmesh=.50 end

7 .4978¢4 5 .50546 €6 .55880 3 .63246 2 .67310

3 .81397 S00 2.38205 3 2.40078

7 .49784 S5 .50546 € .55880 3 .€3246 2 .€7310

3 .81387 500 2.38205 3 2.40078

7 .49784 S5 .50546 - 6 .55880 3 .63246¢ 2 .€7310

3 .81397 500 2.38205 3 2.40078

7 .49784 5 .50546 6 ,55880 3 .63246 2 .67310

3 .81397 500 2.38205 3 2.40078

7 .49784 S .S50546 6 .55880 3 .63246 2 .67310

3 .81397 500 2.38205, 3 2.40078

7 .49784 S5 .50546 6 .55880 3 .63246 2 .67310

3 .81397 500 2.38205 3 2.40078 .

3 .45784 3 .50546 3 .55880 3 ,63246 2 .67310

3 .81397 500 2.87599 3 2.99939

3 .49784 3 .50546 3 .55880 3 .63246 2 .67310

3 .81397 500 2.9759%99 3 2.99939

3 .49784 3 .5054€ 3 .55880 3 .63246 2 .67310

3 .81397 500 2.97599 3 2.99939

3 .49784 3 .50546 3 .55880 3 .63246 2 .67310

3 .8139%7 500 2.9755%9 3 2.99939-
L
' assembly depletion/decay parameters
' Cycle~-1B, one-eighth core assembly number 07
power=,59608 burn=4,460 down=,00000E+00 bfrac=1.000 end
power=.59608 burn=24.44 down=,00000E+00 bfrac=1.050 end
power=.5%608  burn=42.89% down=,00000E+00 bfrac=.8052 end
power=,596086 burn=42,.89 down=,00000E+00 bfrac=.5791 end
power=,5%608 burn=§.320 ‘down=,00000E+00 bfrac=.5087 end
power=,59608 burn=1.000. down=,00000E+00 bfrac=,5220 end
power=,5%608 burn=1.310 down=.00000E+00 bfrac=.5240 end
power=,59€08 burn=7.9%00 down=.00000E+00 bfrac=,5316 end
powers=, 55608 burn=7.790 down=,00000E+00 bfrac=.5262 end
power=,59%€08 burn=.2000 down=14,782 , bfrac=,5187 end
*

' end of input

end
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SAS2H Depletion Input Deck Example 9: BOL Depletion Calculation for 8 B&W Fuel Assembly
Axial Node Containing 208 Fuel Rods, 16 Guide Tubes with a 16 Rod APSRA Inserted for a
Portion of the Depletion with a Subsequent APSRA Follow Rod Region Insertion with a
Subsequent APSRA Removal, and 1 Empty (Water-filled) Instrument Tube

=sas2h parm=skipshipdata .
Crystal River, Unit 3 Assy-18, Node-12 (Cyc-1A, .0 to Cyc-1B, .0 EFPD)
44qroup latticecell

' fuel density based on mass of uranium per assembly & total pellet stack
' volume to account for fuel volume loss to pellet chamfers
L}
L]

material specification input

uo2 1 den=10.121 1 1139.7 92234 .016 92235 1.930 92236 .009 92238 98.045 end

kr-83 1 0 1-21 1138.7 end
kr-85 1 0 1-21 113%.7 end
sr+-9%0 1 (o] 1-21 113%.7 end
y-89 1 0 1-21  1139.7 end
mo-95 1 0 1-21 113%8.7 end
zr-93 1 0 1-21 1138.7 end
2r-94 1 0. 1-21 1138.7 end
zr-95 1 0 1-21 1139.7 end
nb-954 -1 0 1-21 1139.7 end
tc-99 1 0 1-21 1133.7 end *
rh-103 1 0 1-21 1139.7 end
rh-105 1 0 1-21 113%.7 end
ru-101 1 0 1-21 1139.7 end
ru-106 1 0 1-21 1139.7 end
pd-105 1 0 1-21 1138.7 end
pd-108 1 0 1-21 1139.7 end
ag-108 1 0 1-21 1139.7 end
sb-124 1 0 1-21 113%.7 end
xe-131 1 0 1-21 1139.7 end
xe-132 1 0 1-21 1136.7 end
xe-135 1 0 1-21 1139.7 ° eng
xe-136 1l 0 1-21 113%.7 end
cs-134 1 0, 1-21 1139.7 end
cs-135 1 0 1-21 1139.7 end
cs-137 1 0 1-21 113%.7 end
ba-136 1 0 1-21 1138.7 end
la-139 1 0 1-21 1139.7 end
ce-144 1 0 1-21 113%.7 end
nd-143 1 0 1-21 1139.7 end
nd-145 1 0 1-21 113%.7 end
pm-147 1 0 1-21 11358.7 end
pm-148 1 0 1-21" 1138.7 end
nd-147 1 0 1-21 1139.7 end
sm-147 1 0 1-21 1139.7 end
sm-149 1 0 1-21 1136.7 end
sm-150 1 0 1-21 1139.7 end
sm-151 1 0 1-21 1138.7 end
sm-152 1 0 1-21 1138.7 end
gd-155 1 0 1-21 1139.7 end
eu-153 1 0 1-21 1139.7 end
eu-15¢ 1l 0 1-21 1139.7 end *
eu-15S 1 0 1-21 1139%.7 end

arbm-zirc4 €.56 5 0 0 0 6016 0.12 24000 0.10 26000 0.20 SOOOO 1.40

-
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40000 98.18 2 1.0 640.0 end

’ materfial composition of moderator within unit cell

' with smeared inconel spacer grids

h2o 3 den=.7717 .99424 572.3 end

arbm~-bormod L7717 1 0 ¢ 0 S000 100 3 .00090 572.3 end

arbm-spacer L7717 5 0 0 0 14000 2.5 22000 2.5 24000 15.0
26000 7.0 28000 73.0 3 .00576 572.3 end

APSR follow rod material specification ~

arbm-ss304 7.92 4 0 0 0 24304 18.0 25055 2.0 26304 6€5.5 28304 8.5
6 1.0 640.0 end

' axial power shaping rod material specification
L}
arbm-55304 7.92 4 0 0 0 24304 159.0 25055 2.0 26304 €5.5 28304 9.5
€ 1.0 640.0 end
arbm-apsr 10.17 4 0 0 0

47000 79.80000
49000 15.00000
48000 $.00000
13027 - .20000

7 1.0 572.310% end

¥

he 5 end
end comp
v

' base reactor lattice specification

squarepitch 1.44272 .9398 1 3 1.0922 2 9576 O end
more data szf=0.50 end .
]

' assembly specification
npin/assembly=208 fuelngth=20.003 ncycles=12 nlib/cyc=1 lightel=0
printlevel=05 inplevel=2 numztotal=08 mxrepeats=0 mixmod=3 facmesh=.50 end

7 .49784 5 .50546€ €6 .55880 3 .63246 2 .67310

3 .8139%7 500 2.38205 3 2.40078

7 .49784 5 .50546 6 .55880 3 .63246 2 .€7310

3 .81357 500 2.36205 3 2.40078 .
7 .4978¢4 5 ,50546 €6 .55880 3 .63246 2 .67310

3 .81357 500 2.38205 .3 2.40078

7 49784 5 .50546 6 .55880 3 .63246 2 .67310

3 .B1397 500 2.38205 3 2.40078

7 .4978¢ 5 .50546 6 .55880 3 .63246 2 .67310

3 .8139%7 500 2.38205 3 2.40078

7 .49784 S5 .50546 6 .55680 3 .63246 2 .67310

3 .81397 500 2.38205 3 2.40078

7 .4978¢ S5 .50546 6 .55860 3 .63246 2 .67310 i
3 .81387 500 2.38205 3 2.40078 :

7 .49784 5 .50546 6 .55880 3 ,63246 2 .67310

3 .81397 500 2.38205 3 2.40078

3 .49784 3 .50546 6 .55880 3 .63246 2 .67310

3 .81397 500 2.38205 3 2.40078

3 .497864 3 .50546 € .558680, 3 .63246 2 .67310 . ’
3 .81397 500 2.368205 3 2.40078

3 .49784 3 .50546 6- .55880 3 .63246 2 .67310

3 .B1357 500 2.3B205 3 2.40078
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3 .49784 '3 ,50546 3 .55860 3 .6324¢6¢ 2 .67310
3 .81397 500 2.97599 3 2,99939

assexbly depletion/decay parameters

' Cycle-1A, one-eighth core qssembiy number 18

power=,63853 . burn=,7800 down=.00000E+00 bfrac=1.000 end .
power=,63853 burn=1,420 down=,00000E+00 bfrac=1.001 end
power=,63853 burn=1.800 down=,00000E+00 bfrac=1.002 end
power=, 63853 burn=27.2$ down=.00000E+00 bfrac=1.011 end
power=, 63853 burn=45, 42 down=,00000E+00 bfrac=1.036 end
power=, 63853 burn=45.42 down=.00000E+00 bfrac=.9710 end
power=, 63853 burn=58.01 down=,00000E+00 bfrac=.8566 end
power=.€3853 burn=58.01 down=,00000E+00 bfrac=.7138 end
power=, 63853 burn=11.91 down=,00000E+00 bfrac=,€388 end
power=.63853 burn=7,500 down=.,00000E+00 bfrac=.€591 . end
power=. 63853 burn=3,800 downs=,00000E+00 bfrac=,617¢ end
power=. 63853 burn=7.440 down=155.29 bfrace.5757 end
L]

’ end of input

’
end

SAS2H Depletion Input Deck Example 10: Continuation Depletion Calculation for 8 B& W Fuel
Assembly Axial Node Containing 208 Fuel Rods, 16 Guide Tubes with a 16 Rod APSRA Inserted
for a Portion of the Depletion with a Subsequent APSRA Follow Rod Region Insertion with a
Subsequent APSRA Removal, and 1 Empty (Water-filled) Instrument Tube

=gas2h parm=skipshipdata .
Crystal River, Unit 3 Assy-18, Node-ll (Cyc-1B, .0 to Cyc-1B, 142.2 EFPD}
44group latticecell

' fuel density based on mass of uranium per assembly & total pellet stack
' volume to atcount for fuel volume loss to pellet chamfers
L

material specification input

arbm-fuel 10.1 ., .183 0 0 O €016 11.9
2004 .902E-06 90230  .394E-07

90232  .360E-08 81231 .S504E-08 82233 .518E-07
92234 .117£-01 92235 1.00 92236 .129
92238 85.7 . 93237 .710E-02 94236 .285E-08
94238  .81SE-03 94238 .326 94240 .737E-01.
54241 .2B80E-01 94242  .391E-02 95241  .101E-02
95601  .{04E-05 95243  .249E-03 96242  .175E-04
56243  .312E-06 96244  .191E-04 96245 .233E-06
56246  .101E-07 1003 .125E-05 - 3006 .778E-08 -
32072 .118E-06 32073  .367E-06 32074 +304E-06
33075  .302E-05 32076  .922E-05 34076  .257E-07
34077  .214E-04 - 34078 .644E-04 34080  .353e-03
-35081  .531E-03 34082  .B64E-03 36082 .614E-05
36083  .129E-02 36064 «292E-02 36085 .641E-03
37085  .251E-02 = 36086 .S507E-02 38086  .254E-0S
37087 .€€2E-02 368087  .191E-07 38088  .950E-02
38088 .215e-03 39089  .125E-01 38090 .152E-01
39080  .354E-05 40080  .350E-03 39091 .463E-03
40091 .159E-01 40092 .172E-01 40083 .126E-01

40094 .200E-01 41094 .109E-07 40095 . .795E-03
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h2o

arbm-bormod
arbm-spacer

41095
42096
43099
44100
44103
46104
46106
47109
48111
49113
49115
50116
50118
50122
§1123
51124
52125
52601
54128
54129
54131
54134
55135
55136
$6137
56140
58141
60142
58144
60146
62147
61601
60150
63151
64152
63154
64155
€4157
64160
66161
66164

1 1. .
arbm-zircd 6.56 5 0 0 O B01€ 0.12 24000 0.10 26000 0.20 50000 1.40

material composition of moderator within unit cell

.B864E-03
.144E-03
.218E-01
.809E~-03
.116E-03
.144E-02
.367E-02
.181E-02
.401E-03
.960E-~07
. 7185E~04
.173E-05
.895E~04
.114E~03 -
.107E-03
. 723E~-07
.428E~04
.267E~04
.13€6E~04
.217E-07
.135E~01
+.3B4E~01
.638E~-02"
.658E-0S
.668E~-03
«514E-07
.TT1E-04
.127E-03
.119E-01
.161E-01
.165E-02
.201E-05
.425E-02
.312E-05
.490E-06€
.207E-03
. T92E-05
.391E-05
. 178E-04
. T06E=05 .
.542E-06
0 863.7 end

42095
42097
44099
44101
45103
46105
46107
46110

48112 °

48114
50115
50117
50120
52122
52123
52124

50126

53127
52611
52130
54132
55134
56135
56136
56138
57140
59141
59143
60144
60147
€0148
62148
62150
62152
€3153
64154
€3156
64158
65160
66162

- 67165

.190E-01
.195E-01
. 192E~06
.196E-01
«145E~01
.798E-02
.415E-02
. 764E~03
.215E-03
«245E-03
.394E-05
.102E-03
.878E-04
.179E-05
.713E-08
.145E-05
.418E-03
+$70E-03
.289E-05
.898E-02
.241E-01
.980E~03
.19SE-06
.177E-03
+326E-01
. 178E-08
.287E-01
.101E-06
.174E-01
.305E~08
.926E~02
.112E~02
.686E~02
.377E~02
.200E~02
-133E~04
«125E-07
.274E-03
«135E-06
.449E-05
.S42E-06

40000 96.18 2 1.0 640.0 end

with smeared inconel spacer grids
3 den=,7684 .9942

.7684 1 0 0 0 5000 100 3 .00054
26000 7.0 28000 73.0 3 .00576 573.5 end

4

$73.9 end

APSR follow rod material specification

40096
42098
42100
44102
44104

44106

46108
48110
48113
48601
48116
50118
51121
50123
50124

-51125

52126
52128
53129
54130
55133
56134
54136
55137
57139
58140,
58142
60143
60145
61147
61148
62149

. 62151

63152
62154
63155
64156
€5159
66160
66163
68166

.208E-01
-208E-01
«234E-01
.182E-01
.119E-01
<346E-02
+260E-02
.236E-03
.500E-05
.446E-07
.114E-03
.840E-04

.926E-04 .

.172E-05
.191E-03
.1B7E-03
.583E-05
.214E-02
.442E-02
+.610E-04
«320E-01
+290E-03
.596E-01
«313E-01
+311E-01
+314E-01
.290E-01
.257E-01
+188E-01
«171E-02
«138E-07
.232E-03
.631E-03
«751E-06

. « TT8E~03

. 908E-04
.713E-03

.401E-04"

«142E-05
. 225E-05
«703E~07

573.9 end
.7684 5 0 0 0 14000 2.5 22000 2.5 24000 15.0

arbm-s;304 7.92 4 0 0 0 24304 19.0 25055 2.0 26304 65.5 28304 9.5

6 1.0 640.0 end

axial\power shaping rod material specification
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arbm-5£304 7.92 4 0 0 0 24304 15.0 25055 2.0 26304 €5.5 28304 9.5
6 1.0 640.0 end
arbm-apsr 10.17 ¢ 0 0 o
47000 75.80000 .

48000 15.00000
48000 5.00000
13027 .20000

7 1.0 573.8673 end

he L) end

end comp

[ 4

‘ base reactor lattice specification

¥

squarepitch 1.44272 .9398 1 3 1.0%822 2 .9576 0 end

more data s5z£=0.50 end

’ assembly specification

npin/assembly=208 fuelngth=20.003 ncycles=06 nlib/cyce=l lightel=0
.497864 S5 ,50546 6 .55880 3 .632¢6 2 .67310
.81397 500 2,38205 3 2.4007¢
2 ,67310
.81397 500 2.38205 3 2.40078
.49784 S5 ,50546 6 .556880 3 .63246 2
3

.49784 3 .50546 € .55880 3 '.63246 2 .67310
.81397 500 2.38205 3 2.40078

3 2 .67310
.81397 500 2.38205 3 2.40078
.49784 3 ,50546 3 .55880 3 2

3

printlevel=05 inplevel=2 numztotal=08 mxrepeats=0 mixmod=3 facmesh=.50 end
.45784 & .50546 6 .55880 3 .6324¢
.67310
.81397 500 2.38205 2.40078
.49784 3 .50546 6 .55880
.81397 500 2.97599 2.59939

.67310

WW W W JWwa Wt

assembly depletion/décay parameters

Cycle-1B, one-eighth core assembly number 18

power=, 64570 burn=6.340 down=.00000E+00 bfrac=1.000 end
power=, 64570 burn=10,50 down=,00000E+00 bfrac=1.029 end
power=, 64570 burn=54.86 down=.00000E+00 bfrac=.8150 end
powers=, 64570 burn=37.64 down=, 00000E+00 bfrac=.5874 end -
power=.64570 burn=30.66 down=.00000E+00 bfrac=,5207 end
power=,64570 burn=2.200 down=14,782 bfrac=,5189 end

' end of input

end

Anachment IX (moved to reference 5.15) contains the CRAFT generated consolidated SAS2H output
files for the depletion calculations documented in this analysis as identified in the attachment listing of
Section 9. The consolidated output files contain the following information: .

> time/date stamp for when the SAS2H depletion calculation was pcrfonhcd,
> echo of the SAS2H input deck generated by CRAFT,

-
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> the output extraction of information pertinent to CRC evaluations from the final ORIGEN-S
calculation of the SAS2H depletion calculation.

7.7 Isotopic Results

"Isotopic results for the set of 29 principal isotopes identified in Table 7.7-1.are tabulated for each axial
node of each fuel assembly at each CRC statepoint other than beginning of life (BOC of first redctor
cycle of in which the assembly is inserted) statepoints. The program eatitled
“CRC_DATA_TABULIZER.exe” as described in Section 6.1, and Attachment V of reference 5.12, was
used to create the principal isotope result tables included in this analysis. Attachments V through VIII
(moved to reference 5.14) contain the principal isotope tabulations for the assemblics documented in this
analysis. The consolidated output files for the SAS2H depletion calculations contain isotopic
concentrations for all isotopes included in the ORIGEN-S cross-section library. The ORIGEN-S cross-
section library contains a considerably larger number of isotopes than the 29 isotopes included in the
principal isotope set. Isotopic concentrations may be extracted from the consolidated SAS2H output
files for subsequent evaluation and/or use in CRC reactivity analyses.

° Table 7.7-1 Principal Isotopes

Mo-95 Te-99 Ru-101 - Rh-103 Ag-109
Nd-143 Nd-145 Sm-147 Sm-149 Sm:150
Sm-151 Sm-152 Eu-151 Eu-153 Gd-155
U-233 U-234 U-235 U-236 U-238
Np-237 Pu-238 | Pu239 Pu-240 Pu-241
Pu-242 Am-241 Am-242m Am-243 -

Between CRC statepoints in the depletion sequence for a fuel assembly axial region, a new SAS2H input
deck must be created using the fuel isotopic results from the previous calculation as the initial charge.
Since the 44-group cross-section library utilized in the SAS2H depletion calculations of this analysis has
a reduced isotopic inventory relative to the ORIGEN-S cross-section library, a number of isotopes
present in the ORIGEN-S output cannot be transferred to the initial fuel charge of the subsequent
SAS2H depletion calculation. The isotopic inventory in the ORIGEN-S output which cahnot be
propagated to the following SAS2H depletion calculation does not significantly affect integral reactivity
or the energy dependent neutron spectrum &s documented in Section 4.9.] of Attachment I of reference
5.11. The non-propagated isotopic inventory is written to a file entitled “{depletion case
identifier}.notes”™ to allow for subsequent analysis of the impact of excluding these isotopics in the initial
charge to the subsequent SAS2H depletion calculation. The “*.notes™ files are contained in Attachmcnt '
X (moved to reference 5.15) as documented in Section 9.
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8. Conclusions

The SAS2H depletion calculations of the rodded fuel assemblies from batch 10 of the Crystal River Unit-
3 PWR that are required for CRC evaluations to support development of the disposal criticality
methodology are fully documented in this analysis. The isotopic compositions of depleted fuel and
depleted burnable poison for the various assemblies documented in this analysis arc available in the
consolidated SAS2H output files of Attachment IX (moved to reference 5.15) for subsequent evaluation
and/or use in CRC reactivity evaluations. The inputs for the depletion calculations are obtained from a
qualified source (Ref. 5.3). The SAS2H modeling techniques employed in the depletion calculations
within this analysis arc dictated by the CRAFT Version 3.0 code which is fully documented in )
Attachment I of reference 5.11. ’

9. Attachments

The attachments referenced throughout this design analysis are listed in Table 9-1. Attachment IX
(moved to reference 5.15) contains the consolidated SAS2H output files for the assembly depletion
calculations documented in this analysis. Attachment X (moved to reference 5.15) contains the

“# notes” files which are generated during the CRAFT calculations for each assembly documented in
this analysis. Attachments IX and X (moved to reference 5.15) are written in an ASCH format to an
attachment tape. Detailed listings of the content of Attachments IX and X (moved to reference 5.15) on
the attachment tape are provided in a hard-copy format in their corresponding attachment locations. The
listing of the tape content for Attachments IX and X contain the following information for each of the
files that are written to the tape:

the directory and filename as taken from the HP workstation,

the corresponding filename on the tape attachment, .

the number of text pages in the file on tape after the addition of page headers,
the date that the file was created on the HP workstation,

the size of the file on the HP workstation in bytes,

the file type (ASCII or BINARY). ’

Yy ¢ v v v v

The tape for Attachments IX and X (moved to reference 5.15) contain text files only. This tape is
written using the HP Colorado Trakker Model T1000¢ External Parallel Port Backup System for
personal computers. '

. Table 9-1 Attachment Listing

Number of Generation

Attachment # Pages Date " Description - . J
I 18 08/06/97 CRAFT Input Deck for Fuel Assembly H04
) 19 08/06/97 CRAFT Input Deck for Fuel Assembly H12
m 18 08/06/97 CRAFT Input Deck for Fuel Assembly H23
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: Number of G:neration N ]
Attachment # Pages;_ Date Description
v 18 08/06/97 CRAFT Input Deck for Fuel Assembly H27a
’ Principal Isotope Results for Assembly HO4 | -
v 120 0806797 This attachment was moved to reference 5.14. |
Principal Isotope Results for Assembly H12
Vi 120 08/06/97 This attachment was moved to reference 5.14.
' Principa! Isotope Results for Assembly H23
v 120 08/06/57 This attachment was moved to reference 5.14.
Principal Isotope Results for Assembly H27a
vi 120 . 08/106/57 This attachment was moved to reference 5.14.
Total Page L
Count for Tape Containing CRAFT Generated
X Hird-Copy 08/06/97 Consolidated SAS2H Output Decks for
Listing of Tepe Assemblies H04, H12, H23, H27a
Content = 10 i .
and
" Total Page
Count for CRAFT Generated “*.notes” files for
X Hard-Copy 08/06/97 Assemblics H04, H12, H23, H27a
Llétmf 0:' Tﬂ9P° This attachment was moved to reference 5.15.
ontent =




Aug 06 11:27 1997 File Mame; WO41.dst  BRADDD00Q-01717-0200-00044 REV 00  ATTACKMENT 1 ~ Page 9

X t This s not & plek-up case

Crystat River, Unit 3 Reactor Identifier

3 t Prefix Identifier for reactor

&hgroup t Scale cross-section library

3.9 t U-235 utX enrichment in U of UC2
463530 s Crazs of U per asserbly

208 s Nurber of fuel rods In sssembly
1.44272 t Pin-piteh In axsambly (cm)

0.935244 3 Fusl pelliet diameter (cm)

0.95758 t Fuel rod cladding ID (cm)

1. t Fuel rod cladding OD (em)

350.172 s Fuel stack height (em)

N t No axial blanket fuel

ZIRC-4 t Spacer grid materfal

0.008185257 1 Vol, frac. of mod. displaced by grids
ZIRC-4 t Fuel rod cledding materfal

640.0 3 Avg. fuel rod cladding tewp. (K)

N 3 No cladding materials other than ZIRC-4
2200.0 1 System pressure (psi)

4 s Activate BPRA tracking .

1 3 Nurber of reactor les with BPRA
10 1 # of BPRA designs, # of non-AL203B4E BP's
3.72.0 05857532 16 24 3 Input Card 18C .
8 s & of radisl zones in SPRA Path B model

4 0.43180 3 BPRA Path B mode! (Input Card 18E)

$ 0.45720

2 0.546%0

3 0.63246

2 0.67310

3 0.81397

500 2.91402

3 2.93693 -

3 0.43180 t Path B mode!l with BPRA removed (Irput Card 18F)
3 0.45720

3 0.54610 -
3 0.63246

2 0.67310

3 0.81397

500 2.91402

3 2.93693

é 0.43180 t BPRA Path § model above absorber (Input Card 18G)
5 0.45720

2 0.545610

3 0.63246

2 0.67310

3 0.813957

500 2.91402

3 2.93693

AL203 & ¢ Mat. above sbsorber in BPR, SASZH mat. mix. #
11217 ! 3 BPRA insertion history (lmput Card 1BN)

S v s ¥ of radial zones In the standard Path 8§ model
3 0.63246 s+ Standard Path B model (Input Card 20)

2 0.67310

3 0.81397

500 2.97599

3 2.99939 .

1 ¢t # of cross-section Libraries per. {rradiationi step
5 1 SASZ2H print level

0.5 1 Zone mesh factor for XSORNPH

KO SPECIAL 1 No special XSORNPM control parameter specs.

2 t # of insartion reactor cycles

03 1 Insertion reactor cycle identifier

é : ¥ of stpts In eycle

0 ¢ Stpt EFPD

0 t Length to stpt In calendar days

0 s ountime at stpt

97.6 s Stpt EFPD

110.¢ t Length to stpt in calendar days

15.5 . s Dountime at stpt - *

139.8 s Stpt EFPD
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173.5 3 Length to stpt in eatendar days
6.2 H Oomtlll at stpt
404.0 2 Stpt EFPD
479.7 2 Length to stpt in calendar days
&4.4 : Dontime ot stpt
409.6 s Stpt EFPD
529.1 t Length to stpt in calendar days
4.9 t Downtime at stpt
$15.5 1 Stpt EFPD
£45.0 ¢ Length to stpt in alendnr days
7.6 t Downtime &t stpt
7.0 t Days of downtime at EOC
§35.9 ¢ Total eycle EFPD

& t Tetal cycle length in catendar days
04 : Integer position of assexbly in cycle
(4 s Insertion reactor cycle {dentifier
& s # of stpts in eycle
] s Stpt EFPD
/] 2 Length to stpt in calendar days
0 s Downtime at stpt
158.8 t Stpt EFPD
163.0 t Length to stpt in calendar days
2.148 s Downtime at stpt
219.0 ¢ Stpt EFPD
233,468 t Length to stpt in calendar days
53,125 s Downtime at stpt
383.4 : Stpt EFPD
431.271 s Length to stpt in calendar days
1. t Downtime at stpt
$5.0 3 Days of downtime at EOC
$57.83 .3 Tota!l cycle EFPD
632. - S Total cycle length in calendar days
07 t Integer position of assembly in cycle
L} t Flag for varisble or constant frradiation step specs
1 3 Relative Insertion cycle # -
1 : Relative stpt # In fnsertion cycle
48.8 ¢ Irradiation step length in EFPD
2 s-# of Irradiation steps to next stpt
1510.73 : ppeb
1419.25 1 ppmb .
2 s Relative stpt # in Insertion cycle
42.2 t Ireadiation step length in EFPD
1 : # of {rradiation steps to next stpt
1305.52 : pprb ’
3 : Relative stpt # in insertion cycle -
66.05 : Irradintion step length in EFPD
3 s # of irradiation steps to next stpt
1142.75 t ppmb
$85.95 t poab
T93.58 t pmb
588.91 . ¢ ppnb :
4 t Relative stpt # in insertion cycle
5.6 1 Irradiation step length in EFPD
) t # of Irradiation steps to next stpt
484.53 t ppeb
5 3 Relative stpt # in Insertion cycle
52.95 3 Irradiation step length in EFPD
2 t ¥ of irradiation steps to next stpt
416.34 t ppeb
274,55 T pwb
é 3 Relative stpt # ln insertion cycle
20.4 s Irradiation step length tn EFPD
1 s # of irradiation steps to next stpt
185.3¢9 s ppb
2 3 Retative {nsertion cycle #
1 : Relative stpt # In insertion cycle
52.93 : Irradiation step length in EFPD
3 3 # of irradistion steps to next stpt
1599.85 3 ppub .

1491.21 3 ppob
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1361.78 1. ppab
2 ¢ Relative stpt # n {nsercion cycls
60,2 : Ireadistion step length in EFPD
1 : & of Irradistion steps to next stpt
1211.60 : ppeb
3 t Relative stpt # in fnsercion cycle
T2.05 3 lrradiation step tength in EFPD
2 1 ¥ of irradiation steps to next stpt
1016.51 3 ppab
802.70 s ppad
4 t Relative stpt # in insertion cycle .
6.7 ¢ Irradistion step length In EFPD
3 s £ of (rradiation steps to next stpt
584.95 3 ppob
382,60 2 prob
192.66 : ppb
18 t # of axial nodes in CRC format
1 17.7800 1 Node #, node height (cm)
20,0025 .
3 20.0025
4 20.0025
] 20.0025
[ 20.0025
7 20,0025
8 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20,0025
13 20.0025
14 20,0025
15  20.0025 .
16 20.0025
17 20.0025
22.5520 .

13

NO CRA INSERTION HISTORY
HO APSRA INSERTION RISTORY
18 s # of fuel temp axisl nodes (BOC-8 to Stpt2-8)
17.7800 3 Node #, node height (cm)
20.0025

20.0025

20,0025

20.0025

20,0025

20.0025

20.0025

20,0025

10. 20.0025

n 20,0025

12 20,0025 !

13 20.0025 i

1% 20.0025

15 20.0025

16 20.0025

17 20.0025

13 22.3520

1200.9

1415.7

1542.4

1601.1

1625.7

1635.5

1638,9

1640.0

1639.9 -
1639.1

1637.5

1634.6

1628.9

1617.8

VONOVIH™HN -
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1596.6
1550.5

18 s # of fuel terp axiagl nodes ($tpt2-8 to Stpt3-8)
17.7800 3 Node #, node height (cm)

1639.9 -
1637.5

1628.9
1617.8
1596.6
1550.5
1454.8
1242.0 ‘
18 s ¥ of fuel temp axial nodes (Stpt3-8 to Stpté-8)
1 17.7800 t Node #, node hefght (cm)
20.0025
3 20.0025
4 20.0025
5 20.0025
é 20.0025
7 20.0025
8 20.0025
9 20.0025 i
10 20.0025
1 20.0025
12 20.0025
13 20.0025
1% 20.0025
15 20.0025
16 20.0025
17 €0.0025
18 22.3520
1202.2
1391.4
1487.0
1520.3
1527.3
1527.1 '
1524.9
1522.5
1520.7
1510.7
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1519.4
1519.7
1519.9
1518.3
1511.1

1490.1
14821.2
1229.6

3® & of fuel axial nodes (Stpté-8 to gtpt5-8)
1 17.7800 t Node ¥, node height (em)

2 20.0025

3 20,0025

4 20.0025

$ 20.0025

] 20,0025

7 20,0025

8 20.0025

9 20.0025

10 20.0025

11 20,0025

12 20.0025

13 20.0025

1%

15

16

1w

18

: # of fuel temp axial nodes (Stpt5-8 to Stpté-8)
: Node #, node height (em)
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1326.9
1320.8
1316.4
-1313.3
1311.6
1311.8

18 : & of fuel teu'p axfal nodes (Stpté-8 to toc-l)
1 17.7800 1 Node #, node haight (cm)

3 20.0025
& 20.0025
5 20.0025
6 20.0025
7 . 20.0025
8 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16  20.0025
17 20.0025
18 22.3520
1162.5 -
317.3

1358.8

1355.6 . -
1345.7

1335.2

1326.9

1320.8

1316.4

of fuel temp axisl nodes (BOC-9 to $tpt2-9)
ode #, node helght (em)

-t
[
.'.

= %

20.0025

20.0025
20.0025
22.3520
882.9
950.8
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1038.3
1058.9
1067.5
1069.9
1069.1
1086.4
1082.7
1058.5
1054.1
1049.3
1043.8
10346.4
1025.1
1005.8

966.6

856.7

17.7800
20.0025
20.0025
20,0025
20.0025
20.0025
20.0025
20.0025
20.0025

VOO I WA -

1 17.7800
2 20.0025
3 20.0025
& 20,0025
5 20.0025
é 20.0025
7 20,0025
8 20,0025
¢ 20,0025
10 20.0025
11 20.0025
12 20.0025
13 20.0025
4 20.0025
15 -20.0025
16  20.0025

1 F ¢
3 Bode #, node height (cm)

t # of fuel terp axisl nodes (Stpt2-9 to Stpt3-9)

Hode #, node height (em)

uel temp sxisl nodes (Stpt3-9 to Stpté-9)
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17 20.0025
18 22.3520
912.9
993.7
1016.5
1021.7

233333

obo'o-aulq

oo
g

17.7800

OO NN RS s e
n
(=]
L]
o
o
&

12 t # of mod spec vol axial nodes (Stpt2-8 to Stpt3-8)
3 Node #, node height (cm)
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13 20.0025
20.0025

15, 20.0025 .
16 20.0025

17 20.0025

18 22.%5520
0.0239

0.0238

18 t # of mod spec vol axial nodes (Stpt3-8 to Stpté-8)
: ght (cm)

:
i

0.0228

0.022¢

0.0221

0.0219

0.0218

0.0217

0.0216

1 ¥ of mod spec vol axfal nodes (Stpté-8 to StptS-8) -

17.7800 s Node #, node helght (ca)
20.0025

20.0025

20,0025

20.0025

20.0025

20.0025

20.0025

ONOM&I.JIN-;
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9 20.0025 .
10 20.0025 ’

11 20,0025

12 20.0025

13 20.0025

1% 20.0025

15 20,0025

16  20.0025

18  22.3520
0.0240
0.0239
0.0238
0.0236
0.0234
0.0233
0.0231
0.0230
0.0228
0.0226
0.0225
0.0224
0.0222
0.0221
0.0219
0.0218
0.0217
0.0216

17.7800

20.0025

20.0025 -
20.0025

20.0025

20.0025 . -
20.0025

20.0025

20.0025

10 20.0025

11 20.0025

12 20.0025

13 20.0025

1% 20.0025

15 20,0025

16 20,0025

17 20.0025

18 22.3520

0.0240

0.0238

0.0237

0.0235
0.0234
0.0232
0.0231
0.0229
0.0228
0.0226
0.0225
0.0223
0.0222
0.0221
0.0220
0.0218
0.0217
0.0216
18

1

oﬂﬂhubuﬂaa

& of mod spec vol axts! nodes (Stpts-8 to EOC-8)
Node €, node height (em)

17.7800
20.0025
20.0025
20.0025

HtAMN



Aug 06 11:27 1997 File Name: §04§.dat  BBAODDOOD-01717-0200-00044 REV 00  ATTACKMENT | - Page 11

5 20,0025
6  -20.0025
L4 20.0025
g 20.0025

10 .0025
11 20.0025
12 20.0025
13 20.0025
1% 20.0025
15  20.0025
16  20.0025
17  20.0025
18 22.3520
- 0.0240
0.0238
0.0237
0.0235
0.0234
0.0232
0.0231
0.0229
0.0228
0.0226

0225

18 : # of mod spec vo! axial nodes (BOC-9 to StptZ-O)
: Hode #, node helght (cm)
20.0025 -

L] t ¥ of mod spec vol axial nodes (Stpt2-9 to Stpt3-9
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17,7800 t Hode #, node hefght (cm)
20.0025
20.0025
20.0025

obﬂombuna
h

13 20,0025

% 20,0025 .
15 20.0025

15 20.0025

17 20.0025

18 22.3520

0.0230

0.0230

0.0229

0.0228

0.0227

0.0226

0.0225

0.0224

0.0223

0.0222

0.0222

0.0221

0.0220 .
0.0219 .

0.0218

0.0217

0.0217 .

0.0216
18 of mod spec vol axial nodes (Stpt3-9 to Stpté-9)
ode ¥, node height (cm)

CRNOWMPUWHN -

"
13
.

[~
1<
~
W

0.0230
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
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0.0218
0.0217

.0

OOOQQQOQ?OOﬂOQOO

Y- Y- Y- - - - - -

VRNV UN -

20,0025
22.3520

22.3520

t & of burnup sxisl nodes (80C-8)

ode €, node height (cm)

# of burnup axial nodes (Stpr2-8)
Node #, node height (cm)
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&.426
4.384
6.295
4,62
3.482
3.427

2.5
s # of burnup axial nodes (Stpt3-8)
;z.zgozg 3 Node ¥, node helght. (em)

0@“@\"&“"-‘:
N
o
8
LY.}

18 22.3520

# of burmp axfal nodes (Stpté-8)
Node ¥, node height (cm)

e o0

17.7800

20.0025

20.0025

20.0025

20.0025 :

20.0025 \

20.0025

20.0025

20.0025

10 20.0025

11 20.0025

12 20.0025

13 20.0025 e

1% 20.0025

15  20.0025

16 20.005

17 20.0025

18 22.3520
9.421

13.671

16.148

17.243

17.712

17.930

12.05¢

VR AND U -
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15.628 .

¥ of. axfal nodes (Stpt5-8)
Node #, node height (em)

2

20.0025

20.0025

10 20.0025

11 20.0025

12 20,0025

13 20.0025

1 20.0025

15 20.0025

16 20.0025

17 20.0025

18 22.3520

9.563

13.875 -
16.382

17.487 ‘
17.958 .
18.176

18.299

18.390

18.472

18.553

18.632

18.696

18.717

18.638

18.363

17.633

15.866

11.578

17.7800 :
20.0025 |
20.0025

;8 # of burnip axial nodes (Stpté-8)
2

3

& 20.0025

L

6

7

8

9

Node #, node height (cm)

20.0025 . .
20.0025
20.0025
20.0025
20.0025
10 20.0025
11 20.0025
12 20.0025
13 20,0025
14 20.0025
15  20.0025
16  20.0025
17 20.0025
18 22,3520
12.380
17.873
20.893
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22.111
22.572
22.759
22,858
22.937
23.019
23.108
23,204
23.297
23.359
23.336
3.117
22.317
20.316
14.882 .
18 # of burnup axfal nodes (BOC-$)
Node #, node height (cm)

17.7800
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
10 20.0025
A1 20.0025
12 20.0025
13 20.0025
1% 20.0025
15 20.0025
16  20.0025 -
17 20.0025
18 22.3520

G YOVI I -

1 # of burmup axial nodes (Stpt2-9)
: Node #, node helght (cm)
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18 22.3520
15.200
22.257
26.127
27.743
28.398
28.620
28.822
28.912
28.985
29.050
29.110
29.152
29.148
29.028
28.652
27.620
24.934
17.918

18

17.7800
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
10  20.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15  20.0025
16 20.0025
17 20.0025
18 22,3520
15.135
23.691
27.808
29.521
30.211
30.501
30.642
30.728
30.796
30.858
30.914
30.955
50.949
30.823

" 30.424
29.328
26,465
18.932

18 .

1 17.7800
2 20.0025
3 20.0025
3 20.0025
S . 20.0025
é

7

8

1)

GOUNONHUWUN -

20.0025
20.0025
20.0025
20.0025
10 20.0025
11 20,0025
12 20.0025
13 20.0025

:+ ¥ of burrep axfsl nodes (Stpt3-9)
s Hode #, node helght (em)

3 : of burnip axie! nodes (Stpté-9)
3

ode #, node height (cm)



Aug 06 11527 1997 File Neme: MOLi.dat BBA000000-01717-0200-0004% REV 00  ATTACHNENT 1 - Page %

18 22.3520 -
18.561
27,279
31.897
33.756
34.467
34.740
34.858
34.925

21.561



Aug 05 11:50 1997 File Name; K12i.dat naoooboo-emrozoomw REV 00 ATTACHMENT Il - page 1

|
Crystal River, Unit 3
CR3 ’

d4group

. 3.94
463630
208
1.44272
0.938244
0.95758
1.0922
360,172

N

2IRC-4
0.008165257
ZIRC-4
£40.0

ol 1 LR
48
o

0 .
.7 2.0 0.5857538 16 2 4

(X B X

0.43180
0.45720

0.54510

0.63246

0.67310 .
g.stsw _

00 2.91402

NI HAI WA A -

2.934
0.‘3180
0.45720
0.54610
0.63246
0.67310
0.81397
00 2.97599
2.99939"
0
[+
0
0.
0.
0
0
2.

43180
AS720
54510
63246
67310
81397
2.91402
93693

217

63248
67310
.81357
2.97599
99939

AN W GEN VT O G T L NS W Rl el

81

WM -

SPECIAL

.
[

o 9% ¢ ve

This is not & pict-up case

Reactor ldentifier

Prefix ldentiﬂcr for reactor

Scale cross-section Library

U-235 wtX enrichment in U of UO2

Grams of U per assembly

Nurber of fusl rods in sssembly

Pin-piteh In assenbly (em)

Fuel pellet diameter (em)

Fue! rod cladding 1D (cm)

Fuel rod cladding 00 (cm)

Fue!l stack height (em)

Ho axfs! blanket fuel

Spacer grid materfal

Vol, frac. of mod. displaced by grids

fuel rod cladding material

Avg. fuel rod cladding temp. (K)

Cladding materials cther than ZIRC-4

Hiumber of cladding materfals needed other than ZIRC-4

SASZH material mixture nurber for clad material below

Cladding matertsl for CR’s

System pressure {psi)

Activate BPRA tracking

Number of reactor cycles with BPRA

# of SPRA designs, # of non-Al1203B4C 8P’
: Input Card 18C

# of radisl zones In GPRA Path B model

BPRA Path B model (Input Card 18E)

Path B model with BPRA removed (Input Card 18F)

EPRA Path B model above sbsorber (Input Card 186)

Mat. above absorber in EPR, SAS2H mat. mix. #
8PRA insertion history (lrput Card 18N)

# of radial zones in the standard Path B model
Standard Path B model (lnput Card 20)

# of cross-section libraries per irradiation step
SAS2H output print leve!l

2one mesh factor for XSORKPH .
No gpecial XSORNPH control parameter specs.

# of insertion resctor cycles

Insertion reactor cycle fdentifier

# of stpts in cycle

Stpt EFPD

Length to stpt in calendar days

Downtime at stpt

Stpt EFFD
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110.0 s Length to stpt in calendar days
15.5 3 Downtime gt gtpt '
139.8 : Stpt EFPD .
1735 s Length to stpt in calendar days
6.2 1 Downtime at etpt
404.0 3 Stpt EFPD
9.7 t Length to stpt in calendar days
4.4 s Dountime &t stpt
409.6 s Stpt EFPD .
529.1 s Length to stpt in cslendar days
4.9 : Downtime et stpt
515.5 s gtpt EFPD .
645.0 t Length to stpt in calendar days .
T.é 3 Downtime at stpt
5.0 3 Days of dountime et EOC
- 535.9 : Total eycle EFFD
(144 s Yotal cycle length in calendar days
12 1 Integer position of sssembly in cycle
o : Insertion reactor cycle identifier
4 s & of stpts In cycle
0 s Stpt EFPD
0 ¢ Length to stpt in calendar days
1] : Downtime st stpt
158.8 ¢ Stpt EFPD
168.0 s Length to stpt in calendar days
2.146 3 Dowuntime at stpt
219.0 1 Stpt EFPD
233,144 : Length to stpt in calendar days
53.125 t Dountime at stpt
363.1 : Stpt EFPD
431.27 t Length to stpt in calendar days
1. . § bowntime at stpt
$5.0 t Days of downtime at EOC
$57.23 t Total cycle EFPD
€32.0 t'Total cycle length in calendar days .
18 s Integer position of assezbly in cycle
Y t Flag for varisble or constant irradistion step specs
1 1 Relative {nsertion cycle
1 : Relative statepoint in insertion cycle
2 : Number of steps in statepoint caleulation ..
48.8 1510.73 3 Step length (EFPD), Mid-step ppnb
43.8 1#%19.25 : Step length (EFPD), Kid-step prob
2 t Relative statepoint In fnsertion cycle
1 ¢ Number of steps in statepoint caleulation
42.2 1305.52 1 Step length (EFFD), Wid-step ppnb
3 . 3 Relative statepoint in fnsertion cycle
4 3 Number of steps in statepoint calculation
86.05 142.75 : Step length (EFPD), Mid-step ppob
66,05 985.95 : Step length (EFPD), Mid-step ppob
66.05 793.58 .3 Step length (EFPD), Nid-step ppmb
65.05 588.91 v 3 Step length (EFPD), Nid-step ppad .
4 s Relative statepoint in insertion cycle .
1 3 Nuxber of steps In statepoint calculation
5.6 434.53 t Step length (EFPD), Wid-step ppnb
S 3 Relative statepoint In Insertion cycle
2 s Nuber of steps in statepoint calculation
52.95 416.3% : Step length (EFPD), Kid-step ppob
52.95 274.55 t Step length (EFPD), Kid-step ppmb
[ ' ¢ Relative statepoint In Insertion cycle
1 t Rumber of steps In statepoint calculation
20.4  185.39 t Step length (EFPD), Mid-step ppmb
2 t Retative insertion cycle
1 t Relative statepoint in insertion cycle
s 8 Number of steps In statepoint caleulation
2.25 1646.8 ¢ Step length (EFPD), Mid-step pomb
32.23 1514.8 ¢ Step length (EFPD), Mid-step ppab
59.57 1528.1 : Step length (EFPD), Mid-step ppob
$9.57 13824 ¢ Stap length (EFPD), Nid-step ppmb
$.34  1300.1 : Step length (EFPD), Mid-step pprb

t Relative gtatepoint in insertion cycle
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Nunber of steps In statepoint catculation

s Step length (EFPD), Nid-gtep ppeb
1 Step length (EFPD), I‘d-ctg pesb
3 Step length (EFPD), Nid-gtep pprb
Step length (EFPD), Nid-step ppob
: Relative statepoint in insertion cycle

3

Kumber of steps In statepoint csleulation

Step length (EFPD), Nid-step ppob
Step length (EFPD), Nid-step pprb
Step length (EFPD), Nid-step ppnb
Step length (EFPD), Nid-step pprb
Step length (EFPD), Nid-step ppmb
s Relative statepoint in insertion cycle

3

0 08 o ¢

N0 CRA INSERTION NISTORY

ROODED

-
o
-l el mlh =l el

3883°535°833°°

VPN BN SN -
L

RNRRNAARAN SRS~
NN NN NN NN NN NN
el ok ud abd o obh bk b ol ob =b b
O EEmOmGaMmEmnomee

VNS RNNMNMNNNDNN NN
WUHWUHNENNNN - o b od -

0.67310
0.81397

S5 00 B9 06 2% 59 G0 90 00 S5 U5 GU PO 0P OO ob SP B4 40 06 90 8 00 b 3 00 O

Nunber of steps In statepoint csleulation .
Step length (EFPD), Nid-step ppob

Step length (EFPD), Nid-step ppob

Step length (EFPD), Kid-step ppmd

# of axial nodes In CRC format

‘Node #, node height (cm) .

Humber of (rradistion steps with APSRA inserted
Input card 483

Input card 488 .

Input card 488

Input card 433

Input card 428

Irput card 488

Input card 488

frput card 488

liunber of different APSRA absorber material mixtures . : .
SAS2H material mixture mumber for APSRA absorber

Hurber of isotopes or elements in the APSRA sbsorber

SCALE {sotope 10, Isotope wtX

SCALE {sotope 10, 1sotope wtX

SCALE isotope 1D, lsotope wtX

SCALE {sotope ID, Isotope wtX

SCALE fsotope ID, Isotope wtX

Nutber of APSRA designs .

APSR ebsorber density, APSR clad SASZ2H mat. mix. mube
lurber of radial zones in Path § model with APSRA inzerted
Path € model APSRA inssrted (Input Card 48J9)
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500 2.90826
2.93113
0.47625
0.49022
0.55880
0.63246
0.67310
0.81397

00 2.97599

oe-aovu-unq—aumucuuuuuumumuuuuu
o
.
|
-
o

17 20.0025
18 22.3520
1184.9
1395.9
1521.2
1578.1
1601.3
1611.4
1616.1
1617.5
1617.6
1617.1
1616.2
1616.1
1615.7
1607.3
1586.0
1539.2
1443.6
1232.8

18
17.7800

20.0025
20.0025
20.0025
10 20.0025
1t 20.0025
12 20.0025
13 20.0025
1% 20,0025

COANONEWN =
~N
(=]
s
o
o
]

3 Path § model APSRA ramoved (Input Card 48K)

Path B mode! APSR follow rod (Input Card 43L)

s # of fuel tesp axial nodes (BOC-8 to Stpt2-8)
3 Node #, node haight (cm)

+ @ of fusl terp axial nodes (Stpt2-8 to Stpt3-8)
t Node #, node height (em)
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15  20.0025
16  20.0025
17  20.0085
18 22.3520

12 . : W of fuel texp axfal nodes (StptS-8 to Stpté-8)
t Node #, node helight (cm) P

s ¥ of fuel temp axfal nodes (Stpté-8 to Stpt5-8)
1 17.7800 t Node #, node height (cm)
20.0025

20,0025 )

20.0025

20.0025

20.0025

20.0025

20.0025

20.0025

20.0025
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20.0025
20,0025
20,0025
20.0025

20.0025-

20.0025
20,0025
22.3520

1190.9
1377.2
1472.0
1504.8
1511.1
1510.2
1507.9
1505.7

22,3520

1158.7
1315.5
1359.3
1355.6
1343.3
1332.5
1324.5
1318.7
1314.6
1311.9
1310.5
1311.8
13156.8
1323.4
1331.6
1335.1
1316.1
1179.9

[ X ¥ Y* I VRO

17.7800
20.0025
20.0025
20,0025
20.0025
20,0025

fuel temp uhl nodes (Stpt5-8 to Stpts-8)

1 ¥ of
1 Node #, node hefght {(cm)

3 # of fuel texp axial nodes (Stpté-8 to EOC-8)
3 Node #, node hefght (cm)
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13 20.0025
1% 20.0025
15 20.0025
16  20.0025
17 20.0025
18 22.3520
1158.7
*1315.5

1359.3

1355.6

1343.3

1332.5

1324.5

1318.7

1314.6

1311.9

1310.5

1311.8

1316.8

1323.4

1331.6

1335.1

1316.1

179.9
: # of fuel tesp axial nodes (BOC-9 to $tpt2-9)
1 17.7800 . 8 Node #, node helight (cm)
20.0025

3 20.0025
& 20.0025 .
H 20.0025

é 20.0025
7 20.0025

8 20.0025

9 20.0025

10 20.0025

11 20.0025

12 - 20.0025

13 20.0025

1% 20.0025

15 20.0025

16 20.0025

17 20.0025

18 22,3520

089.5

1115.9

1.7

1200.9.

192.7

1193.8
1193.4

1191.2

1187.7

1183.8

1.8

1179.5

1209.7

13 1 F of fuel tesp axial nodes (Stpt2-9 to Stpt3-9)
: Kode #, node height (cm) :
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3 20.0025

3 20.0025

5 20.0025

6 20.0025

14 20.0025

8 20.0025

¢ 20.0025

10  20.0025

11 20.0025

12 20.0025

13 20.0025

1% 20.0025 .
15  20.0025 .
16 20,0025

17 20.0025

18 22.3520

18 : # of fuel terp axial nodes (Stpt3-9 to Stpté:9)
3 Node &, node helght (cm)

16  20.0025 i
17 20.0025

18 22.3520

1010.7
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990.0 .
3 & of mod spec vol axfal nodes (80C-8 to Stpt2-8 )

17.7800 - ¢ Node ¥, node height (em) P8

20.0025

20.0025

20.0025

20,0025

20.0025

20.0025

20.0025

20.0025

10 20.0025 ) )

11 20.0025

12 20.0025

13 20.0025

14 20.0025

15 20,0025

16 20.0025

17 20.0025

18 22.3520

0.0239

0.0238

0.0236

0.023%

0.0233

0.0232

0.0230

0.0229 .

0.0227

0.0226

0.0224

0.0223 -

0.0222

0.0220

0.021% .

0.0218

0.0217

0.0216

QGQOU‘J‘“N-‘;

# of wod spec vol axial nodes (Stpt2-8 to Stpt3-8)
Node #, node helght (cm)

0.0233
0.0236
0.0235
0.0233
0.0232
0.0230
0.0229
0.0227 '
0.0226
0.0224
0.0223
0.0222



Aug 06 11250 1597 File Name: H12i.dat  BBADOD0DO-01717-0200-00044 REV G0  ATTACWMENT 11 - Page 10

0.0220
0.0219
0.0218
0.0217

# of mod spec vol axisl nades (Stpt3-8 to Etptd-8)
Node #, node hefght (cm)

-l
o
. o

t axfal nodes (Stpté-8 to $tpt5-8)

]
R
L
5



—-awe . e e
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- 0.0226
! 0.0225
0.0223

# of mod spec vol axial nodes (Stpt5-8 to Stpts-8)
Node #, node height (em)

-’
[
ot @8

17 20.0025
18 22.3520

0.0240

0.0238

0.0237

0.0235 .

0.023%

0.0232

0.0230 .
0.0229

# of mod spec vol axial nodes (Stpté-8 to EOC-8)
Hode #, node height (em)

-
[
o o
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0.0232
0.0230 -
0.0229
0.0228
0.0226
0.0225
0.0223
“0.0222
0.0221
0.0220
0.0218
0.0217
0.0218
18 : # of mod spec vol axfal nodes (BOC-9 to $tpt2-9)
17.7800 t Node #, node helght (cm)

20.0025

20.0025

20.0025

20.0025
20.0025

20,0025

20,0025

20,0025

10 20.0025

" 20.0025

12 20.0025

13 20.0025

% 20.0025

15 20,0025

16 20,0025

7 20.0025

18 22.3520 -

0.0236

0.0235

0.0234 -

0.0232

0.0231

0.0230

0.0228

0.0227
- 0.0226

0.0225

0.0224

0.0223

0.0221

0.0220

0.0219

0.0218

0.0217 .

0.0216 :

18 PO |
17.7800 H
20.0025
20.0025
20.0025
20.0025

OONOVNSHN -

of mod spec vol axis! nodes (Stpt2-¢ to Stpt3-9)
ode #, node hefght (cm)

OO OGN -
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0.023%4
0.0233
0.0232

t # of wod spec vol axial nodes (Stpt3-9 to Stpté-9)
z Node #, node helght (em)

: ¥ of burnup axfal nodes (80C-8)
1 17.7800 1 Mode #, node hefght (cm)

14 - 20.0025 . .
15 20.0025 :
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16  20.0025
17 20.0025
18 22.3520

s o o ¢
[-2-R-X-¥-)

b “ e e e e
-E-X-2-X-2-1-X-P-¥-F-%-¥.}

1 ¥ of burrup axia! nodes (Stpt2-8)
17.7800 . t Node #, node hefght (cm)
20,0025
20,0025
20,0025
20,0025
20.0025
20,0025
20.0025
20.0025
10 20,0025
11. 20.0025 . <
12 20.0025
13 20.0025 : . : .
14 20.0025
15 20.0025
16 20.0025
17 20,0025
18 22.3520

VNN UNGSL2000000000000000000

. s # of burnip axial nodes (Stpt3-8)
17.7800 3 Node #, node height (cm)
20,0025

20.0025

20.0025 .

20.0025

20.0025

20.0025

20.0025

20.0025

20.0025

20.0025

-t et OO JONWVI WA =

-0
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12 20.0025
13 20.0025
1§ 20.0025
15 20.0025
16  20.0025
17 20.0025
18 22.3520

18 : ¥ of burnup axisl nodes (Stpté-8)
) 17.7800 s Node #, node height (cm)
2 20.0025
3 20.0025
4 20.0025
5.  20.0025
é 20,0025 . .
7 20,0025
8 20,0025
? 20.0025 ‘ -
0 20.0025
11 20.0025
12 20.0025
13 20.0025
14 20,0025
15 20.0025 .
16  20.0025
17 20.0025
18 22.3520
9.179
13.343
15.784
16.839
17.256
17.457 :
17.580 H
17.671
17.752
17.835 . .
17.932
18.067
18.197
18.171
17.909
17.182
15.437
11.255
13 s § of burnip axial nodes (Stpt5-8)
17.7800 - 2 Node ¥, node hefght (cm) g :
20.0025 .
20.0025
20.0025
20.0025
20,0025
20.0025

OV -
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8 20.0025
9 20.0025 :
10  20.0025
1 20.0025

15.673 .

# of burnup exial nodes (Stpt6-8)
Node #, node height (em)

:

18 22.3520

12.102 ’

17.502 :

20.438 ;

21,662

22.084

2.2

22.332

22.4%4

22.497

22.591

2,713

22.891

23.085

23.126

22.923

22,183

20.122

14.729 ‘
18 s # of burnup axis! modes (BOC-9)
1 17.7800 t Kode #, node hefght (em)
2 20.0025

3 20.0025
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4 20,0025
5 20.0025
6 20,0025
7 20.0025
8 20.0025
9  20.0025
10 20.0025
1 20.0025
12~ 20.0025

1 # of burnip axfal nodes (Stpt2-9)
17.7800 3 Node #, node height (cm) -

% 20.0025
15 20.0025
16 20.0025 g
17 20.0025 -
18 22.3520
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-
[

: # of sxisl nodes ($tpt3-9)
17.7800 t Node #, node height (cm)

QOO RN -
~n
(=]
:
8
»n
w

fal nodes (Stpté-9)
efght Cem)

i

20.0025
10 20.0025
11 20,0025
12 20,0025 :
13 20.0025 4
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
20.119
29.464
34.455
36.374
36.620
36.845
36.986
37.077
37.153
37.234
37.351
37.637
38.580
38.713
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38.314
37.035
33.5%0
23.994
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This §s not & piek-wp case
Reactor Identifier ®

[ ]
Crystal River, Unit 3
Cr3 ! Prefix tdentifier for reactor

3
3
roup t Scale cross-section library
3.9 1 U-235 wtX enrichment {n U of UO2
4635830 t Grams of U per assesmbly :
208 t Number of fuel rods In assembly
1.44272 : Pin-pitch in assexbly (em)
0.936264 s Fuel pellet disneter (cm)
0.95758 s Fuel rod cladding ID (em)
1.0922 s Fuel rod cladding 0D (em)
350.172 t Fuel stack height ¢(em) .
[ | t No axial blanket fuel .
ZIRC-4 3 Spacer grid material
0.008165257 t Vol, frac. of mod, displaced by grids
2IRC-4 t Fuel red cladding materisl
640.0 t Avg. fuel rod cladding temp. (K)
N 3 No cladding materiels other than ZIRC-4
2200.0 : System pressure (psi)
Y t Activate SPRA tracking
1 s Nurber of reactor les with BPRA
1 s % of BPRA designs, § of non-Al203B4C BP's
3
8 s # of radial zones {n BPRA Path B model

0

.7 2,0 05857538 16 24 : Input Card 18C

0.43180 SPRA Path B model Cinput Card 18E)
0.45720

0.54610 .
0.63246

0.67310

0.81397

00 2.91402

2.93493 -
€.43180 : Path B mode! with BPRA removed (Input Card 18F)
0.45720

0.54610 -
0.63246
0.67310
0.81397
2.91402
2.93493
0.43180
0.45720
0.54610
0.63246
0.67310

8

BPRA Path B model above absorber (Input Card 18G)

GIA WA VO W AR I Gl 8l W W LY W RS W PO WV

B
3

goo 2.9;;02

AL203 & t Nat. sbove abgorber in 8PR, SAS2H mat, mix. #
1192w * 3 BPRA insertion history (Input Cerd 13N)

5 . 8 # of radis! zones in the standard Path B model

3 0.63248 t Standard Path B model (Input Card 20)

2 0.67310 '
3 0.81397

500 2.97599

3 2.99939 :

¥ ¢ # of cross-section libreries per irrediation step
5 3 SASZ2H output print level

8.5 : 3 Zone mesh factor for XSDRNPH

N0 SPECIAL 3 No special XSDRNPN control parameter specs.

e 3 # of Insertion reactor cycles

08 t Insertion reactor cycle identifier

[ s ¥ of stpts in cycle

0 s Stpt EFPD .
0 s Length to stpt in calendar days

0 3 Downtime at stpt

7.6 ¢ Stpt EFPD

110.0 t Length to stpt in calendar days

15.5 t Downtime at stpt .

139.8 s Stpt EFPD i
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n.s 3 Length to StPt in calendar days

6.2 t Downtime 8t stpt
404.0 ¢ Stpt EFPD
4.7 t Length to stpt in calendar days
&4.4 t Downtime ot stpt
409.6 s Stpt EFPD .
520.4 : Length to stpt in calendar days
4.9 t Dountime at stpt
515.% s Stpt EFPD .
£45.0 t Length to stpt’ in calendar dayx
7.6 3 Dountime at stpt
5.0 1 Days of downtime at EOC

. 535.9 s Total cycle EFPD
&n 1 Total cycle length in calendar days
b4 1 Integer position of assewbly in eycle
s 1 Insertion resctor cycle Sdentifier
4 1 ¥ of stpts in eycle

0 1 Stpt EFPD
0 - Length to stpt in celendar days
0 t Pountime at stpt
138.8 t Stpt EFPD
168.0 3 Length to stpt in calendar days
2.146 t Downtime at stpt
219.0 s Stpt EFPD
233.146 : Length to stpt in calendsr days
53.125 s Downtime st stpt
363.1 t $tpt EFPD
431.2N ¢ Length to stpt In calendar days
1.625 * 3 Downtime &t stpt
55.0 s Days of downtime at £OC
557.83 1 Tetal cycle EFPD
£32.0 . 1 Total cycle tength in calendsr days
16 t Integer position of assexbly In cycle
" 3 Flag for variable or constant {rradiation step specs
1 s Relative ingertion cycle ¥ -
1 s Relative stpt € in Insertion cycle
48.8 s Ireadiation step length in EFPD
2 : ¥ of irradiation steps to next stpt
1510.73 s peeb
1419.25 s ppmb
2 ¢ Retative stpt # in insertion cycle
42.2 t Irradiation step length In EFPD
1 s # of irradiation steps to next stpt
1305.52 3 ppmb

3 t Relative stpt # In insertion cycle
£6.05 t Irradiation step length in EFPD

4 1 # of frradiation steps to next stpt
1142.75 3 ppd
$85.95 t ppd
358 . i pmd
588.91 i ¢ pomb
& s Relative stpt # In Insertion cycle
S.6 s Irradiation step length in EFPD )
1 3 & of irradiation steps to next stpt .
£84.53 t ppob . :
H 3 Relative stpt # In Insertion cycle
52.95 t ‘Irradiation step length in EFPD
2 . t & of irradiation steps to mext stpt
416.34 : ppmd
274.55 : ppub ’
6 s Relative stpt # In insertion cycle
20.4 3 Irradiation step length In EFPD
1 3 # of Trradistion steps to next stpt
185.39 3 pprb -
4 t Relative insertion cycle #
1 3 Relative stpt # in insertion cycle
52.93 3 Irradistion step length #n EFPD
3 t & of irrediation steps to next stpt
1599.85 s ppub
1491.21 : ppob
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1361.78 2 ppeb

4 : Relative stpt # In insertion cycle
60.2 3 Irradistion step length {n EFPD

1 t # of frradistion steps to pext stpt

1214.60 : ppeb .

3 1 Relazive stpt # In fnsertion cycle
72.05 1 Irradiation step length In EFPD .
2 : ¥ of frradiation stepc to next stpt
1016.51 s ppab

802.70 s ppob

4 ¢t Relative stpt # in fnsertion cycle
64.71 t Irrediation step length.in EFPD

3 : & of {rradiation steps to next stpt
584,95 1 ppab

388.60 s ppwd

192.66 t perb

18 : # of saxfal nodes In CRC format

1 17.7800 2 Node #, node helght (cm)

2 20.0025

3 20,0025

& 20.0025

5 20.0025

6 20.0025

4 20,0025

8 20.0025

® 20.0025

10 20.0025

11 20.0025

2 20.0025

13 20,0025

14 20,0025

15  20.0025 .

1%  20.0025

17 20.0025

18 22.3520 -

NC CRA INSERTION HISTORY

NO APSRA IRSERTION HISTORY

18 . : # of fuel temp axial nodes (BOC-8 to Stpt2-8)
17.7800 t Node ¥, node height (em)

20.0025

20.0025

20.0025

20.0025

20.0025

souqomauua



~a
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1597.8
1552.2
1452.4
1234.4
13 t # of fuel tezp axial nodes (Stpt2-8 to Stpt3-8)
1 17.7800 t Kode €, node height (cad

20.0025
3 20.0025
4 20.0025
5 20,0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 20,0025
14 20.0025
15 20.0025
16  20.0025
17 20.0025
18 22.3520
1176.8
1391.6
1520.8

18 t #of fuel t enp axis! nodes (Stpt3-8 to Stpt‘ 8)
1 17.7800 : Node &, node hefght (cm)
20.0025
3 20.0025
&  20.0025
5 20.0025
] 20,0025
: 20.0025
] 20.0025 |
10 20.0025 ]
11 20,0025 . .
12 €0.0025
13 20.0025
1% 20.0025

1491.8
1489.9
1488.9
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1489.3

1492.3

1497.3

1498.8 .
1493.7 .

1404.0 .

3 # of fuel temp axial nodes (Stpté-8 to Stpt5-@8)
17.7800 t Node #, node height (em)

¥ of fuel tenp axial nodes (StptS-8 to Stpté-8) °
Node #, node hefght (cm)

-
[ ]
o
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1313.6
1305.8
1301.7
1298.8
1297.4
1293.5
1303.4
1310.3
1318.8 :
1323.3
1305.5 : )
1172.2
18 ¢ # of fuel temp axiel nodes ($tpt6-8 to EOC-8)
1 17.7800 1 Node #, node helght (cm) '
4 20.0025 '
3 20,0025
& 20.0025
S 20.0025
] £0.0025
7 20,0025
8 20,0025
¢ 20.0025
10 20,0025
11 20.0025
12 20.0025
13 20.0025
14 20,0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
1148.8 -
1303.9
1347.9
1343.0 -
1330.5
1319.7
1311.6
1305.8
1301.7
1298.8
1297.4
1298.5
1303.4
1310.3
1318.8
1323.3
1305.5
:;n.z
¢ 3 & of fuel temp axisl nodes (BOC-9 to $tpt2-9)
17.7800 .t Node ¥, node height (cm) h
20.0025 :
20.0025 .
20.0025 . -
20,0025
20,0025
20,0025
20,0025
20,0025
10 20,0025
11 20,0025
12 20.0025
13 20,0025
1% 20.0025
15  20.0025
16  20.0025
17 20.0025
18  22.3520
1015.8 -
1140.4

VROV NN



g
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1199.2
1226.3
1238.7
1242.8
1242.5
1239.8
1235.9
1231.2
1225.9
1219.3

20.0025
20.0025
10 20.0025
11 20.0025

12 20.0025 .

13 20,0025
14 20.0025
15  20.0025

16 20,0025 -

17 20.0025
18 22.3520
1025.9 -

: # of fuel temp axial nodes (Stpt2-9 to Stpt3-9)
t Node #, node height (em)

t ¥ of fuel tesp axial nodes (Stpt3-9 to Stptd-9)
: Iode_l, node helght (cm)
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17 20.0025
18 22.3520

1113.8 -

18 ¢ € of mod spec vol axial nodes (80C-8 to Stpt2-B8)
t Kode #, node height (cm)

20.0025

0.0232

0.0230

0.022¢

0.0227

0.0226

0.0225 :

0.0223 i

0.0222

0.0220

0.0219 .
0.0212 )
0.0217 .

0.0218 .

18 t # of mod spec vo! axial nodes (Stpt2-8 to Stpt3-8)
17.7800 t Node ¥, node helght "(cm)
20.0025

20.0025

20.0025

20.0025

20.0025

20.0025

20.0025

20.0025

10 20.0025

11 20.0025

12 20,0025

OB IOV -
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20.0025
20.0025
20.0025
20.0025
20.0025
22,3520

0.0239
0.0238
0.0237
0.0235
0.0234
0.0232
0.0230
0.022%
0.0227
0.0226
0.0225
0.0223
0.0222
0.0220
0.0219
0.0218
0.0217
0.02186

'Oﬂﬁﬁlﬂbuﬂ-a

18

17.7800
20.0025
20,0025
20.0025
20.0025
20.0025

22.3520

0.0239
0.0238
0.0237
0.0235
0.0234
0.0232
0.0231
0.0229
0.0228
0.0226
0.0225
0.0223
0.0222
0.0221
0.0219
0.0218
0.0217
0.0216

17®

BNV SN

17.7800
20.0025
20.0025
20.002%
20.0025
20.0025
20.0025
20.0025

#

of mod spec vol axfal rodes (Stpt3-8 te Stpté-8)

Node ¥, node height (em)

of mod spec vol axisl nodes (Stpté-8 to Stpt5-8)

ode #, node height (em)
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? 20.0025

10 20.0025

11 20.0025

172 20.0025

13 20.0025

14 20.0025

15 20.0035

16 20.0025

17 20.0025

18 22.3520

0.0239

0.0238

0.0237

0.0235

0.0234

0.0232

0.0231

0.0229

0.0228

0.0226

0.0225

0.0223

0.0222

0.0221

0.0219

0.0218

0.0217

0.0216 .
of wod spec vol axial nodes (Stpt5-8 to Stpté-8)

e #, node height (em)

0.0215

18 s # of mod spec vo! axial nodes (Stpté-8 to EOC-8)
1 17.7800 s Node #, node helght (cm)

4 20.0025

3 20.0025

4 20.0025
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5 20.0025
6 20.0025
7 20.0025
8 20.0025
14 20.0025-
10 20.0025
11 20.0025
12 20.0025
13 20.0025
1% 20.0025
15
15
17
12

0.023¢9
0.0238
0.0236
0.0235

0.0217 _ : o

0.0216 -

¥ of mod spec vol axial nodes (BOC-9 to Stpt2-9)
Node #, node height (cm)
20.0025 . -

-»
-
~
g
o
o e

0.0219

0.0217
0.0216
18 1 ¥ of mod spec vol sxial nodes (Stpt2-9 to Stpt3-9)
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17.7800 3 Kode #, node height (em
20.0025 ' oht (em)
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
10 20.0025
" 20.0025
12 20.0025
13 20.0025
1  20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520

OO VI =

0.0217 .

18 : # of mod pec vol axial nodes (Stpt3-9 to Stpté-5)
1 17.7800 t Node #, node height (em) P

0.0229
0.0228
0.0226
0.0225
0.0224
0.0223
0.0222
0.0220
0.021%
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0.0218
0.0217
0.0216
18 ¢ ¥ of burmup axial nodes (BOC-8)
1 17.7800 t Hode #, node height (em)
2 20.0025
3 20.0025
& 20.0025
5 20.0025
[ 20.0025
7 20,0025
8 20,0025 . :
4 20,0025 .
10  20.0025 .
11 20.0025 :
12 20.0025
13 20.0025
1%  20.0025
15  20.0025
15 20.0025
1”7 20.0025
8 22.3520
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
© 0.0
o.o -
0.0
c.0
6.0 .
0.0
0.0
0.0
0.0
0.0
) : F of burmup axis! nodes (Stpt2-8)
1 17.7800 : Node #, node helght (cm)
2 20.0025
3 20.0025
& 20,0025
5 20.0025
6 - 20.0025
7 20.0025
8 20.0025
9 20.0025 ‘-
10  20.0025 o
1" 20.0025
12 20.0025
13 20.0025
14 20,0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
1.960
2.91%
3.548
3.920
L. 114
6,235
4£.317
4374
4.413
&L.641
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&.493
449
&.424
4.27% :
3.994 . » -
3.491 .
2.521
: ¥ of burnup axiat nodes (Stpt3-8)
1 17.7800 t Node €, node height (cm)
2 20.0025
3 20.0025 N
4 20.0025 . .
5 20.0025 .
6 20.0025 . .
7 20.0025 .
8 20.0025 .
9 20,0025
10 20,0025
11 20.0025
12 20.0025
13 20,0025
14 20,0025
15  20.0025
16 20.0025
17 20.0025
18 22.3520

5.057 .

) :  of burrp axial nodes (Stpté-8)
17.7800 : Node #, hefght (em) P

10 . 20.0025 .

13 20,0025
14 20.0025

16 20.0025
17 20.0025
18 22.3520
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17.643
17.724
17.808
17.916
18.074
18.240
18.251
18.015
17.288
15.489
11.216
# of burrup axie!l nodes (Stpt5-8)
Node #, node height (em)d

17.7800
20.0025
20.0025
20.0025
20.0025

~ 20.0025
20,0025
20.0025
20.0025

10 20.0025

11 20.0025

12 20.0025

13 20.0025

1% 20.0025

15 20.0025

1%  20.0025

17 20.0025

18 22.3520
9.147

13.388 -

15.903

16.999 .

17.438 -

17.652

17.783

17.879

17.961

18.046

18.155

18.316

18.485

18.501

18.268

17.538

15.722 . ' '

11.386 . .

18 1 # of burrup axial nodes (Stpt6-8)

1 17.7800 ! t Node €, height (cm) P

2 20.0025 \

3 20.0025

&. 20.0025

] 20.0025

6

7

]

9

oaﬂomaun.-a

20.0025
20.0025
20.0025
20.0025
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21.495
21.918
22.100
2.211
22.297
22.380
22.474
22.605
22.808
23.038
23.117
22.944
22.210

. 20.108

14.640

13

17.7800
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025

- 20,0025

22.3520

12.448
18.080
21.197
22.422
22.846
23.025
23.130
23.209
23.282
23.363
23.476
23.657
23.866
23.931
23.754
23.012
20.B55
15.207

16

DBV U -

17.7800

20.0025
20.0025
20.0025
20.0025
20.0025
20,0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025

s oo

# of burmp axial nodes (80C-9)

.Node #, node height (cm)

F of burrap axial nodes (Stpt2-9)
Kode #, node height (em)
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18 22.3520
15.644 . .
22.930
26.949
28.637
29.306
29.614

"29.786
29.896

18 : # of burnup axial nodes (Stpt3-9)
17.7800 t Node #, mode helght (cm)

# of burrup axis! nodes (Stpté-9)
Node #, node height (cm)

20.0025

20.0025
20.0025

EEERLA LIS
"
g
2
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14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22,3520
20.334
29.730
346.732
36.782
37.565
37.889
38.050
38.145
38.218
38.294
38.399
38.564
38.733
38.705
38.304
37.049
33.645
24.063
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t This fe not & lct-w case

N

Crystal River, Unit 3 @ Reactor ldent!ﬂcr

-39 s Prefix Identifier for Pesctor

&bgrowp s Scale eross-section \ibrary

3.8 3 U-235 wtX enrichment In U ef LG2

t Grams of U per assenbly

208 t Number of fuel rods In nui:ly

1.44272 t Pin-pitch In assenbly (cm) ’

0.935264 3 Fuel pellet digmeter (cm)

0.95758 3 Fuel rod cladding 10 (em)

1.0022 : Fuel rod cladding €O (cm)

380.172 t Fuel stack height (cm) .
N 3 No sxfal blanket fuel .
ZIRC-4 s Spacer grid materfal

0.008165257 3 Vol. frac. of md. displaced by grids

ZIRC-4 s Fuel rod cledding material

640.0 z Avg. fuel rod cladding tenp. (K)

Y : Cladding materials other than Z2IRC-4

1 t Nurber of cladding materisis needed other than 2IRC-4
g 3 SASZE material mixture mmber for clad material below
$5304 t Cladding materiat for CR's

2200.0 t System pressurs (paf)

[ ] t Activate BPRA tracking

S : # of radial zones In the standard Path B model *
3 0.63246 3 Standard Path B model (Input Card 20)

2 0.67310

3 0.81397

500 2.97599
.3 2.99939

1 : ¥ of cross-section libraries per irradiation step
- 3 SASZH output print level

0.5 . & Zone mesh factor for XSORNPH

NO SPECIAL 1 Mo special XSDRNPM control parameter specs.
2 t # of insertion reactor cycles

o8 s Insertion reactor cycle identifier .
é 1 ¥ of gtpts in cycle

e 1 Stpt EFPD  °

/] s Length to stpt in calendar days

0 : Dountime at stpt

97.6 s Stpt EFPD

110.0 s Length to stpt In calendar days

15.% t Dountime at stpt

139.8 s Stpt EFPD

173.5 t Length to stpt in cilendar days

6.2 t Downtime at stpt

404.0 s Stpt EFPD

479.7 s Length to stpt in calendar days

4.4 s Dountime at stpt

409.6 - 3 Stpt EFPD

529.1 : Length to stpt in calendar days

4.9 .t Downtime at stpt -

515.5 1 Stpt EFPD

645.0 1 Length to stpt in calendar days

7.6 3 Downtime at stpt

5.0 3 Days of dowuntime at EOC

535.9 3 Yotal cycle EFPD

(144 3 Total cycle length In ealendar days

rig t Integer position of assenbly In cycle

09 . 1 Insertion reactor cycle identifier

4 3 ¥ of stpts in cycle

0 3 $tpt EFPD

0 s Length to stpt in calendar days

¢ s Downtime at s2pt

158.8 s Stpt EFPD

168.0 s Length to stpt in calendar days

2.146 7 Downtime at stpt -

21%.0 s Stpt EFPD

833,146 s Length to stpt in cslendar days

53.125 t Downtime at stpt

363.1 s $tpt EFPD



Aug 06 11:55 1997 File Name: W27ai.dat BBACO00D0-01717-0200-00044 REV 00  ATTACHMENT IV = Page 2

431.271 $ Length to stpt In calendar days
1.625 . s Dountine at stpt
55.0 s Days of dountime st EOC
- 557.23 ¢ Total eycle EFPD
€32.0 ¢ Total cycle length In ealendar days
05 't Integer pesition of assesbly In cycle v
Y t Flag for variable or constant irpsdiation step specs
1 t Relative tnsercion cycle
1 s Relative statepoint in insertion cycle
2 t Number of steps in statepoint caleulation
48.8 1510.73 : Step length CEFPD), Nid-step prrb
43.8  1419.25 s Step length (EFPD), Mid-step pprb
2 s Relative gtatepoint in insertion cycle .
1 : Number of steps In statepoint calculatien .
42.2 1305.52 : step length (EFPD), Rid-step perb
3 s Relative statepoint in Insertion cycle
& 3 Number of steps In statepoint calculstion
66.05 1142.75 s Step langth (EFPD), Kid-step pped
656.05 985.95 : Step length (EFPD), Mid-step ppwb
66.05 793.58 : Step length (EFPD), Nid-step pped
66.05 583.91 ¢t Step length (EFPD), Wid-step prwb
& 1 Relative statspoint in insertion cycle .
1 1 Number of steps In ttatepoint calculation
5.6 484,53 3 Step length (EFPD), Nid-step preb
5 ¢ Relative statepoint in insertion cycle
2 3 Number of steps In statepoint calculation
52.95 416,34 : Step length (EFPD), Nid-step prmb
52.55 274.55 1 Step length (EFPD), Mid-step ppmb
é : Relative statepoint in Insertion cycle
1 3 Number of gteps In statepoint calculetion
204 185,39 : Stap length (EFPD), Nid-step ppmb
2 « ¢ Relative fnsertion eycle
1 s Relative gtatepoint {n {nsertion cycle
& ¢ Number of steps in statepoint cslculation
2.09 1847.0 t Step length (EFPD), Mid-step ppmb -
55.24 1593.9 s Step length (EFPD), Nid-step ppnb
50,76  1483.1 : Step length (EFPD), Nid-step ppob
50.74  1355.0 1 Step length (EFPD), Nid-step ppmb
2 s Relative statepoint In insertion cycle
2 s Nunber of steps In statepoint calculation
14.09 128.3 3 Step length (EFPD), Mid-step prob
48,11 1153.5 s Step length (EFPD), Nid-step pomb
3 3 Relative statepoint in insertion cycle
3 s Nurber of steps In statepoint calculation
35.07 1074.3 t Step length (EFPD), Wid-step ppeb
54.02 933.8 s Step length (EFPD), Mid-step ppmb
56.02 7.2 1 Step length (EFPD), Nid-step pprb ’
4 . 1 Relative statepoint in fnsertion cycle
3 t Nutber of steps In statepoint calculation
6.7 584.95 3 Step length CEFPD), Wid-step ppnb
66,71 383.60 . T Step length (EFPD), Nid-step ppmb
64. T 192.65 t Step length (EFFD), tild-step ppmb
18 t # of axial nodes in CRC format
3 17.7800 s Node #, node helight (cm) .
2 20.0025 ]
3 20.0025
& 20.0025
5 20.0025
6 20.0025
7 20,0025
8 20.0025
L4 20,0025
10 20.0025
11 20.0025
12 20.0025
13 20,0025
1% 20.0025
15  20.0025
1%  20.0025
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18 22.3520
:WDED

;111271
;121171
;211171
%311171

7
4
47000
49000
48000
13027

1
10.7
g

0.49784
0.50546
0.55280
0.63246
0.67310
0.81357
00 2.90826
2.53113
0.45784
0.50546
0.55880
0.63246
0.67310
0.81397
500 2.97599
3 2.99939

53
ot

Hrowoewy
o OwWNW
.

IR At

: Number of irradiation steps with CRA ingerted

s Nurber of axial gection with CRA inserted in step 1
s Irput card 478

: Number of axial section with CRA nserted in step 2
¢ Irput card 478 _

: Rurber of axial section with CRA inserted in step 3
t Input card T8

1 Number of axiatl gection with CRA inserted in step &
s Irput eard 478

t Number of different CRA sbsorber materisl mixtures
t SAS2H materfal aixture mmber for CRA absorber

s Number of {sotopas or elements in the CRA sbsorber
1 SCALE {sotope 1D, Isctope wtX

t SCALE {sotope 10, Isotope wtX

s SCALE fsotope 1D, Isotope wtX

¢ SCALE {sotope 1D, Isotope wtX

s Number of CRA designs

t Cx absorber density, CR clad SAS2H mat. mix. mmber
¢ Nusber of radial zones in Path B model with CRA inserted
t Path B model CRA Tnserted (Input Card 47J)

s Path B mode! CRA removed (Input Card 4¥K)

NO APSRA INSERTION HISTORY

17.7800
20.0025
20.0025
20.0025
20.0025

cuﬂ@‘"l‘u&ld;

s # of fuel temp axial nodes (BOC-8 to Stpt2-8)
t Node #, node height (em)
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1439.3

1421.0 -
1380.1 .

1284.3

1030.7
. 1 & of fuel temp axfal nodes (Stpt2-8 to Stpt3-8)
17.7800 3 Node #, node helght (cm)

20.0025

20.0025

20.0025

20.0025

20.0025
10 20,0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20,0025
17 20.0025
18 22.3520
1016.2
1252.6
1369.3
1420.0
1441.9
1451.1
1454.7
1455.8 -
1455.6
1454.6
1453.3 -
1451.3
1447.6
1439.3
1421.0
1380.1
1284.3
1030.7

3 # of fuel temp axial nodes (Stpt3-8 to Stpté-8)

;:.:ggg : Node #, node height (em) P *P

20.0025 ’ -
20.0025
20,0025

OQQQUJ\UN‘;
~
<
.
(-]
<
&

OQNOMBﬂN-;

1320.4
1317.9
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1316.3
1315.6
1316.1
1317.2
1317.8
1314.5
1297.8
1239.2
1040.3

18

17.7800
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
10 20,0025
11 20,0025
12 20.0025
13 20.0025
1% 20,0025
15 20.0025
16 20,0025
17 20.0025
18 22.3520
1034.6
1227.6
1303.4
13262
1329.9
13274
1323.7
1320.4
1317.9
1316.3
1315.6
1316.1
1317.2
1317.8
1314.5
1297.8
1239.2
1040.3

VOO SWHUN -

17.7800
20.0025
20,0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16  20.0025
17 20.0025
18 22.3520

onqo«moun..;

t # of fusl terp axisl nodes (Stpté-8 to StptS-8)
t Node #, node height (cm)

t § of fuel tenp axfal nodes (Stpt5-8 to Stpté-B)
3 Node #, node height (cm) .
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1203.4
1196.6
1191.6
1188.1
1185.5
1183.9

1 # of fuel texp axial nodes (Stpts-8 to EOC-B)
1 17.7800 1 Node #, node height (cm)
F4 20.0025
3 20.0025
'3 20,0025
5 20.0025
[ 20.0025
7 20.0025
8 20.0025
9 20.0025
10 20.0025
1" 20.0025
12 20.0025
13 20.0025
1%  20.0025
15 20.0025
16  20.0025
17 20.0025
18 22.3520 .
1044.3
1Mn.e
1221.6 .
1221.8
1212.4
1203.4
1196.6
1191.6
1188.1
1185.5
1183.9
1183.5
1185.4
1190.2°
1197.6
1202.7
1183.2
1048.4 :
8 . ¥ of fuel ¢ axial nodes (BOC-9 tc Stpt2-9)
17.7800 : Node #, node height (em)
20.0025
3 20.0025
4 20.0025
] 20.0025
6 20.0025
7
8
o

™ =

20.0025

20.0025

20.0025
10 20.0025
11 20.0025
20,0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 .22.3520
1007.6

-b
~N



- . s o o - - -
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1186.3
1259.5
1295.4
1311.9
1318.3 , .
1319.7
1318.4
1315.8
1312.4
1308.9
1305.1
1299.9
1290.9
1274.7
1266.6
1198.1

1062.8

s & of fuel temp axisl nodes (Stpt2-9 te Stpt3-9)
1 17.7800 t-Node #, node height (cm)
2 20,0025
3 20.0025
& 20.0025
5 20.0025
é
14
8

s § of fuel tenp axial nodes (Stpt3-9 to $tpté-9)
17.7800 t Node #, node height (em)

% 20.0025
15 20.0025
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16 20.0025

17 20.0025

18 22.3520

1044.1

1M71.8

12143

1225.4

1222.8

1217.2

1211.4

1206.5 :

1202.9 .
1200.4

1199.2

1199.5

1201.3

1203.4

1203.3

1196.0

1167.8

1061.3

# of mod spec vol sxial nodes (80C-8 to Stpt2-8)
17.7800 Node #, node height (cm)
20.0025 v
20.0025

20.0025

20.0025 .
20.0025 .

20.0025

20.0025

20,0025

10 - 20.0025 -

1" 20.0025

12 20.0025

13 20.0025 . .
4 20.0025

15 20.0025

16 20,0025

17 20.0025

18 22,3520

0.0234

0.0233

0.0232

0.0231

ouﬂémauuag

s # of mod spec vol axfal nodes (Stpt2-8 to $tpt3-8)

17.7800 ¢ Node #, node height (cm)

20.0025

20,0025

20.0025

20.0025 *
20.0025

20.0025

20.0025

20.0025

20.0025

20,0025

NORS UGN
o

-t O O
-




0.0216
0.0216

1 17.7800
2 20.0025
3 20.0025
& 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
® 20.0025

10 20.0025

11 20.0025

12 20.0025

13 20.0025

14 20.0025

15 20.0025

16  20.0025

17 . 20.0025

18 22.3520

0.0233

0.0232

0.0231

0.0230

0.0229

0.0228

0.0227

0.0226

0.0224

0.0223

0.0222
-0.0221

0.0220

0.0219

0.0218

0.0217

0.0217

0.0216

12
17.7800
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025

TN P N -

# of mod spec vol axial nodes (Stpt3-€ to Stpté-8)
Node #, node haight (cm)

# of mod spec vo! axial nodes (Stpté-8 to Stpt5-8)
Mode #, node height (cm)
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-} 20.0025

¢ 20,0025

10  20.0025

11 20.0025

12 20.0025

13 20.0025
LW 20,0025

15  20.0025 )
16 20.0025

17 20.0025

18 22,3520

0.033

0.0232

0.0231 .
0.0230
0.0229
0.0228
0.0227
0.0226
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216 . :

: # of wod spec vol axial nodes (Stpt5-8 to § -8

17.7800 : Node #, node height (em) | s Rl
20.002§ -

20.0025

20.0025

20.0025 -
20.0025
20.0025
20.0025
20.0025

10  20.0025

1 20.0025

12 20.0025

15 20.0025

14 20.0025

15 20,0025

16 20,0025

17  20.0025

18 22.3520

0.0233
0.0232 :

0.0231 .

0.0230 ‘

0.0229

0.0228

0.0227
0.0226

0.0224

0.0223

Oﬂﬂh\lhﬂnag

138 s # of mod gpec vol axial nodes (Stpté-€ to EOC-8)
t Node #, node height (em)
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& 20.0025
5 20.0025
é 20,0025
7 20.0025
g 20.0025
b4 20,0025
10  20.0025
11 20.0025
12 20.0025
13 20,0025
1% 20,0025
15  20.0025
16  20.0025
17 20.0025
18 22.3520
0.0233

of mod gpec vol axial nodes (BOC-9 to $tpt2-9)
Node &, node height (cm) .

-t
on
s e
L]

0.0216
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: # of mod spec vol axlal nodes ($tpt2-9 to Sipt3-9)
17.72300 t Node #, node height ¢cm)
20.0025
20.0025
20.0025
20.0025
20.0025
20,0025
20.0025 .
20.0025 .
20.0025
11 20.0025 .
12 20.0025 .
13 20.0025
t%  20.0025
15 20.0025
1%  20.0025
17  20.0025
18 22.3520
0.0238

Oaﬂmmbﬂm-‘a

-
Q

© 3 ¥ of mod spec vol axisl nodes (Stpt3-§ to Stpté-9)

1 17.7800 3 Node #, node helght (cm)

20.0025 . .
3 20,0025 »
[ 20.0025
5 20,0025
& 20,0025
7 20.0025
8 20,0025
9 20.0025
10 20.0025
1 20,0025
12 20,0025
13 20.0025 . .
%  20.0025
15 20,0025 *
1€ 20,0025
17 20.0025
18 22,3520
0.0237
0.0236
0.0235
0.0234
0.0232
0.0231
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0.0219
0.0218
0.9217
0.0218

°® s f of burnup ax1al nodes (80C-8)
1 {7.7800 t Wode €, node height (em)
2 20.0025
3 20.0025
[ 20,0025
5 20.0025
[ 20.0025
7 20,0025
8 20.0025
14 20,0025
10 20.0025
" 20.0025
12 20.0025
13 20,0025
14 20.0025
15 20.0025
16 20.0025
17 20,0025
18 22.3520

« s s 't e s @

coobovoocobabooooos
1 ]

# of burmup axfal nodes (StptZ-8)
Node #, node height (cm)
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3.83

3.817

3.787

3.7

3.582

3.327

2.814

1.694

18

17.7800

20.0025

20.0025

20.0025

20.0025

20.0025

20.0025

20.0025

20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.0025
1% 20.0025
15  20.0025
16 20,0025
17 20.0025

.18 22.3520

RGO NI N -

18
1 17.7800
4 20.0025
3 20.0025
¢ 20.0025
5 20.0025
6 20.0025
7 20.0025
[ 20,0025
L4 20.0025
10 20.0025
1 20.0025
12 20.0025
13 20.0025
14 20,0025
15 20.0025
16  20.0025
17 20.0025
18 22.3520
6.5%0
10.558
12.644
13.524
13.899
14.070

# of burnup axial rodes (Stpt3-8)
Node #, node helght (cm)

# of burnup exis! nodes (Stpté-8)

Hode #, node height (cm)



]
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14.162

14.225

14.276 .
14.322 .

14,367

14.407

# of burnup axial nodes ($tpt5-8)
Mode #, node hefght (cm)

-l
N
g
e o

20,0025

20.0025
10 20.0025
1" 20,0025
12 20.0025
13 20.0025
1% 20.0025
15 20.0025
16  20.0025
17 20.0025
18 22.3520

s & of burmup axial nodes (Stpt6-8)
t Node #, node height (cm)
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16.264

17.229

17.593

17.73%

17.812

17.866

17.915

7956

18.022

18.082

18.13}

18.129

17.977

17.385 .

15.549

10.140

18 1 # of burnup axial nodes (BOC-9)

1 17.7800 t Node #, height (em)
20.0025

3 20,0025

4 20.0025

H) 20.0025

é 20.0025

7 20.0025

8 20.0025

9 20.0025

10 20.0025

1" 20.0025

12 20.0025

13 20,0025

1% 20.0025

15 20,0025 .

1§ 20,0025

17 20.0025

18 22.3520 -

18 s # of burrwp axist nodes (Stpt2-9)
| 17.7800 3 lode #, node helight (cm)

16 20.0025
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17 20.005
18 22.3520
12.054
19.265

. 22.933

24.458
25.110
25.408
25.565
25.680
25.724
25.771
25.809
25.833
25,032
25.722
25.369
24,612
21.854
%473 .
# of burrip axisl nodes (Stpt3-9)
Node #, node height (em)

37.7800

20.0025

20.0025

20.0025

20.0025

20.0025

20,0025

20.0025

20,0025

20.0025

20.0025 -
20.0025

20.0025

20.0025 -
20.0025

16 20.0025

17 20.0025

18 22.3520

13,297

21.246

25.274

26.951

27.664

27.985

28.14¢9

28.246

28.312

28.381

28.403 :
28,439 |
28.438

28.32%

27.944

26.895

24.1%% -
16.054

17.7800
20.0025
20.0025
20.0025
20.0025 _ )
20.0025

20,0025

20,0025

20,0025

10 20,0025 .

11 . 20,0025 .

12 20.0025

a:aa:;@mﬂmmbun-a

# of burrip exist nodes (Stpté-9)
Node #, node height ‘(em)

'Oﬂﬂﬁi\ﬂhuhlda
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13 20.0025
1% 20.0025
15 20.0025
16 20.0025
17 20.0025

34.482
34.432
34.053
32.897

29.673
20.039
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Computer

File Name
N04/CR3A04X01DCOBTO00ACOBTOY7 .cut
K04 /CR3ADLK0IDCOBTOSTACOBT 139, cut
HOAL/CRIAOLNOIDCOBT 139ACOBTL04 . cut
HO&/CRSADSNOIDCOBTA0LACOBTL0D, eut
HO4/CRIADANOIDCOBTLOPACOSTS 15 . cut
NO4L/CRIADANGIDCOBTS1SACO9TC00. cut
NOL/CRIADAK02DCOBTO00ACOBTOO7 .out
N04/CRIA04NO2DCOBTOO7ACOBT 139 cut
HO4/CRIADLN020COBT 13OACOBTA04  cut
NO4ZCRIADLNODCOBTANLACOBTL0T . cut
N04/CRIADSNO2DCOBTA0PAC0BTS 15 . cut
NO4/CRIADLNO2DCOBTS ISACOPTO00 . cut
K04 /CRSADLNO3DCOBTOODACORTOP7 .eut
K04/CRIAOLNO3DCOBTAY7ACORT 139, cut
MO04/CRIAOLHOSDCOBTI3FACO8TA04  cut
NO4/CR3AD4NO3DCOBTA0SLACOBTADT .cut
NO4/CRIADLNOSDCOBTADPACORTS 15 . cut
NO4/CRIADLROZDCOBT515AC09T000. cut
K04 ZCRIADLNOLDCOBTO00ACO8TO97 .cut
K04 JCRIADSNOLDCOSTOPTACORT 139 .cut
HO4L/CRIADLNOLDCOBT ISOACOTADL Jeut
NO47CRIADLKOLDCOSTADLACORTL0D .cut
NO4L/CRIADLNOLDCOBTLOOACOSTS 15 .. cut
H04/CRIAOLNOLDCOSTS 15AC097000. cut
W04 /CR3A0LHOSDCOBTOO0ACOBTOP7 .cut
NO4/CR3AD4NOSDCOBTOP7ACOBT 13 cut
HO4/CRIADLNOSDCOBT 13TACORTA04 . cut
KOL7CR3ADSNOSDCOBTLOLRCOBTA09 . cut
HO4/CRIAOLNOSDCOBTLOPACOBTS 15 .cut
HO4/CRIAOLNOSDCOSTS1SACO9TC00..cut
K04 /CRIAD4HOSDCOBTOODACOBTOF7 .cut
K04 /CRIADSNOSDCOBTOR7ACOBTI30 cut
NO4/CRIADLNDSDCOBT 13ACOBTL0L . cut
HD4/CRIAOLNOSDCOBTADAACOBTALY .cut
HO4 /CR3AOLNOSDCOBT40PACOBTS 15, . cut
HO4 /CRSAOLNOSDCOBTS 15AC09T000. cut
K04 7CRIAD4NOTOCO8TO00ACO8T00T .cut
W04 /CRIADLNOTOCOSTOOTACOBTI13D cut
HO4 /CRIADLNOTOCOST ISFACOBTADS . cut
HO4/CRIAOSNOTDCOBTACAACOBTA0T .cut
RO4&/CRIADLNOTOCOBTA0PACO8TS 15, . cut
HO4L/CRIAD4NO7DCOBTS 15AC09T000, . cut
HO4L /CRIAOLK02DCOBTOODACOBTOV7 . cut
HO4/CRSAOLNOSOCOSTOSTACOBT 130  cut
HO04 /CRIAD4K0BDCOBT1SGACOETL04 . cut
HO04/CRIADLHOBDCOBTLAOLACOBTA0P .cut
KDL /CR3ADLNORDCOSTLOPACO8TS 15 . cut
HO4L/7CRIAC4NOBDCOBTS 1SAC097000. cut
HO04/7CRIADLNOTOCOBTOO0ALOBTOR7 . cut
04 /CRIA04K0P0COBTOOTACOBT 139 . cut
K04 FCRIAOLNOIDCOBT 139ACO8TA04 .cut
NO4L/7CRIAOSNOSDCOBTLOLACOBTA09 . cut
HOL/CRIAOLNOS0COBTADOACOBTS 15, cut
HO4/CRIAOSNOSDCOBTS 1SACOPTO00, cut
HO4/CRIADLN100COBTO00ACOSTO7 .cut
N04/CRIAOCLNIQ0COBTOOTACOBT I3 cut
NO47CRIACLNT100COBTIZPALOBTLOL . cut
HO4L7CRIAOLN 100 COBTAOLACO8TL0P .cut
04 /7CRIADLN100COBTLOPACOBTS 15 . cut
N04/7CRIAOLN100CO8TS1SACOPT000. cut
H04/CRIA04X 11DCOBTO00ACOBTO97 .cut
HOL JCRIADLNTIDCOBTOOTACOST 139 . cut
NO4L/7CRIA0AN1IDCOBT 1SOACOBTL04 .cut
HOL/CRIAO4KT11DCOBTL0LACOBTL0P. cut
HOL/7CRSACLNT1DCOBTLOIACOBTSIS . cut

Tape Backup
file Name

Nurber of
Print Pages

8l.Xf1
al.Xf2
al X€3
ol X4
ol XI5
al Xfé
el X7
al Xf2
al . Xf9
alX. 10
aIX.f11
aIX. 112
alx.f13
ax.fié
aIx.f15
alx.f1é
alX. 17
alx.f18
a1x.f19
alX.120
alx.f21
alx.f22
alx.f23
alX.f2%
siX.f25
alX.f25
aln.f27
alx.fed
alx.$29
alx.f30
alx.f31
alx.132
21X.133
alX.f34
a1x.€35
alX. 1346
sIX.f37
alX. 38
alX.f39
alX. 940
alx.f49
alX.f42
alX.$43
alK. fib
alX. 45
alX. 48
aIX. 47
aIX.f48
a1x. 49
a1X. 150
al1x. 51
alX.f52
aIN. 153
aIx.f54
sI1X. 135
alX.¥56
alX.f57
a1X.$58
a1X.159
a1X. 160
alx.f61
alX. f62
alX.$63
aIX. 164

. atX. 165

RUUPUIRUUNG LY RNUGEILURBUIRHLEIrUERIgRIUg U RUU LRt ey Rt eRY

File Date File Size File Type
{output) (Bytes) (Format)

Aug 6 1997 141392 ASCIT
g 6 1997 Krasr ASCII
Aug 6 1997 148078 AsCll
Aug 6 1997 153328 fLid]}
Aug 6 1997 155854 ASCI]
Aug 6 1997 134334 ASCIl
Aug 6 1997 144681 ASCIS
Aug & 1997 150352 . kScll
Aug 6.9997 152450 ASClY
Aug 6 1997 155170 - ASCH
Aug 6 1997 158858 ASCll
Aug 6 1997 136957 ascll
Aug & 1997 145491 Ascll
Aug 6 1997 151413 ASCl]
Aug & 1997 153301 ASCH
Avg 6 1997 156914 ASCIl
Aug 6 1957 150337 ASCl]
Aug 6 1997 13757 ASCl1
Aug 6 1957 145884 ASCIT
Aug 6 1997 151579 ASCIS
Aug 6 1997 153965 ASCI1
Aug 6 1997 158914 ASCll
Aug 6 1997 159835 ASCll
Aug 6 1997 137681 ASClU
Avg 6 1557 146133 ASCI]
Aug 6 1997 1518582 ASCI1
Avg 6 1997 15429 ASCIHY
Aug 6 1997 156914 ASCl)
Aug & 1997 159835 ASCly
Aug & 1997 137681 ASCll
Aug 6 1997 146216 ASCH
Aug 6 1997 151745 ASCI1
Aug 6 1997 154214 ASClI
Aug 6 1997 158997 ASCIt
Aug 6 1997 159835 ASCII
Aug & 1997 137578 ASClI
Aug & 1997 148299 ASCI)
Aug 6 1997 151745 ASCI]
Aug 6 1997 154214 ASCIY
Avg 6 1997 156997 ASCIt
Aug & 1997 150752 ASCT!
Aug 6 1997 137578 ASCl1
Aug & 1997 144382 ASCII
Aug & 1997 15174S ASCII
Aug 6 1997 1542%& ASCIY
Aug 6 1997 156997 ASCIL
Avg 6 1997 159752 ASCH
Aug 6 1997 13578 ASCIT -
Aug & 1007 146382 ASCII
Ag 6 1997 152348 ASC1I
g 6 1997 154297 ASCII
Aug 6 1997 156997 ASCIT
Aug 6 1997 159752 ASCIY
Aug 6 1997 137495 ASCIS
Aug 6 1997 146382 ASCIt
Ag & 1997 152345 Ascll
Aug & 1997 154207 ASCII
Ag 6 1997 156997 ASCI1I
Aug & V997 150752 ASC1S
Aug 6 1997 137495 ASCH
hug 6 1997 1456382 ASCIT
Aug & 1997 15235 ASCI1
Aug 6 1997 154297 AsC1t
Aug 6 1997 156997 ASCll
Aug 6 1997 159752

Ascit
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04 /CRSAGLNT1DCOBTS 1SAC09T000. cut
N4 /CRIACLN120C08TO00ACO87007. eut
N04/CRIAC4N120CO8TOPTACOT139. cut
ND4/CRIAD4N12DCOSTISDACOBTL04 . cut
K04 /CRIAD4HIZDCOBTA04ACOBTA0P, cut
HO4ZCRIAOLNI20COBTAOPACOBTE 15 cut
NO4/CRIACLH12DCO8TSISACO9TO00, cut
HOGZCRIACSNISOCOBTO00ACOBTNT . cut
N04/CRIADLN1SOCONTOOTACOBT 132, cut
MO4/CRIADSNI3DC08T I39ACOBTA0, . cut
ND4/CRIADLSHISOCOBTA0MALOBTA0D, cut
M04/CRIADSNIZDCOBT409ACOBTS 15, cut
H047CRIAOLNTIOCOBTS 15ACO9TO00. cut
K04/CRSADSNISDCOBTOD0ACO8TO97, cut
KO4/CRIAOSNIZDCOBTOPTACORT 139, cut
KDL/CRIADANI4DCOBT 1SFACOBTA0L . cut
NOG/CRSADAN 140 COBTAO4ACOBTL09, cut
NOL/CRIACANIAOCOBTS0PACORTS IS cut
NO04/CRIAD4H14DC0BTS 1SAC09TO00. eut
NDL/CRIADSNTSDCOBTOO0ACOBTOOY . cut
104 /CRIADSK 1SDCOBTOPTACOSTI3D. eut
HO04/CRIAD4N15DCOBT130AC08TLD4 cut
HO04/CRSACKN1SDCOBTLO4ACO8TLO0 eut
NO4/CRSACAN15DCOBTLOPACO8TS 15, cut
NOL/CRIAD4NISOCOBTS ISACOPTO00. cut
HO4/CR3AOZN150COBTO00ACOBTO97 . cut
HO4ZCRIAOAN TS0 COBTOITACOSTY3Y . cut
H04/CRIADSNTEDCOSTISOACASTS04  cut
X04/CRIADSK 16DCOBT4DLACOBTL0P. cut
NO4/CRSADSN16DCOBTLOPACOBTS TS, cut
NDL/CRIAC4N160COBTS 1SACO9T000. cut
N4 /CRSACLN17DCOBTO00ACO8TO97 . cut
H04/CRIAO4N Y TOCOBTOPTACOST 139 cut
HO04/CRSAOANTOCOST 139ACOBTA04 Lcut
NO4/CRIADLNITOCOBTL04ACOBTLOP cut
NO4/CRIADAN1TOCOBTA0PACO8TS 15 . cut
H04 /CRIADAN17DCOBTS 1SACO9T000. cut
N04/CRIAD4N 120COSTOO0ACOBTOS7  cut
H04/CRIADAN120COBTOPTACOBT 139 cut
H04/CRIADSN1BDCOBT130AC08TL04 . cut
KO4/CRSACLN1BOCOBTSB4ACO8TA09. cut
N4 /CRSADAN 1B0COBTSOPACOBTS 15 cut
HO4/CRSADANIZOCOBTS 1SACDITO00. cut
HOD4/CR3AOTNOIDCOFTO00ACO9T 1SS, cut
H04/CRIAOTNOIDCOFT158AC09T219, cut
H04/CRIAD7NOTDCOFTZIPACOITISS . cut
H04/CR3AOZM02DCOFTOO0ACOIT 1S3, cut
N4 /CRSAOTNO2DCOST158ACO9T219. cut
N04/CRIAOTNO2DCOSTZ 1I9ACODTIES . cut
NO4/CRIAOTNOSDCOTTO00ACOPT 158, cut
HD4/CRIAOTHOSDCOSTI58AC09T219. cut
HO4/CRIADTNOSDCOFT219ACODTIES .out
04 /CRIADTNOADCOFTO00ACOITISE cut
N04/CRIADTMOLDCOITISRACOOT219. cut
H04/CRIAOTHOLDCOIT21DACOTTIAT . cut
N04/CRIAO7NOSDCOSTO00ACOPT 158 cut
K04 /CRIAOTNOSOCOSTISAACOPT210. cut
NO4ZCR3AOTRO50C09T219AC09T363. cut
NO4/CRIAOTNOSDCOITO00ALOT 158, cut
04 /CR3ACTNOEDCOTIS8ACOTZ19. cut
N04/CRSAOTNOSDCOITZIDACOI T3S .cut
04 /CR3ADTNOTDCOITO00ACOIT 158, cut
HO4/CRIADZNO7DCOPT 1SBACOOT219. cut
804 /CRSADTNOTDCOIT2ISACO9TSES .cut
K04 /CRIAO7NOACOPTO00ACOIT 158 cut
N04/CRIAOTNOSDCOOT 15BACO9T219. eut
N04/CRIAOTNDEDCOST2IOALO9T3SS cut
H04/CRIAOTNOS0COPTOODALODTISE cut
W04 /CRIAOTNOFDCOITISBACO9T 219 cut
W04 /CRIAOTNOIDCOPTZITACOITIAS .cut

a1X. 66
o1X. 167
aIX.f68
al1X.F569
o1X. 670
o1X. €71

alX. 90
alX. 191
alX.f92
al¥. 193
a9
aIx. 195
a1X. 195
alx. 197
alx. 98
alx. 199
a1x$.100
al1Xf.101
alxf.102
alxf,.103
alxf.104
a1xf, 105
81%f,106
a1Xf. 107
alxf,108
a1Xf.109
alxf.110
axf. 1
alxt.112
o1Xf. 113
a1Xf. 114
a1xf. 115
alXf. 116
alxf. 117
ajxf. 118
alxXf. 119
alxf. 120
a1 121
alxf.122

T aIXf.AS

aIXf. 124
aIXf.125

“a1Xf.126

al1xf. 127
alxf.128
a1xf.129
alxf. 130
aIxf. 131
a3xf. 132
a1xf. 133
alxf. 134
alxf.135

YUY BRI Y B EYR S RE YRR R YRR RN R BRI RN USRI R EBRRURUIR RN EIRHYERBRH MRS

55555555555555555555EEEEEEEEEEEEEEE%EEEEEEE&'EEEEEEEEEEEEEEEEEEEEEEEEEE

& 1997
6 1997
6 1907
€ 1997

6 1997
& 1997
6 1997

6 1957
6 1997
6 1997
6 1997

- & 1997

6 1997
€ 1997
& 1997
6 1997
6 1997
6 1997
6 1997
6 1997
€ 1997

6 1997
6 1997
6 1997
6 1997
6 1997
6 1997
& 1997
6 1997
6 1997
6 1997

137495
145382

152345
154207
157080
159752
137412
146216
151745
154297
157080
159752
137312
1446133

AsCll
ascil
Ascul
AsCH!
AsCly
ASCIl
ASCIl
AsSCl}
AsCll
ASCLL
AsCll

Ascit -

ascti
ASCIl
ASC1Y
AstlT
AsCl1
ASCIl
Asc1l
Asc1l
ASCII
Ascll
Ascll
Ascit
ASCIE
Ascil
AsC1l
ascil
ASCII
Asc1l
ASCIt
AsCIt
Pratl
Astil
Ascll
ascil
AsCl1
ASCI1
ascll
AscHl
AsClt
ascit
AsCIt
Ascl1
ASCI1
ASCI1
Ascil
ascll
ASCI1
ASC11
ASCI1
ASCll
ASCI1
ASCI1
ASCIt
ascil
ASCI1
ASCII
ASClI
ASCH
ASCl
Ascll
Ascll
Ascll
ASCIT
AsCIt
AsCl
AscIt
Asclt
ASCI1
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04 /CRSACTH100C09T000ACOPT 158 cut
ND&/CRSAOTH00COSTISAACO9TZ IV cut
04 7CRIADTN100C09T219AC0PT343 . eut
K04 7CRSADZN11DCOPTOO0ACOIT 158, cut
NO04/CRSADTNT1DCOST 1S8ACO9T210. cut
HO4/CRSAOTNI1DCO9T219AC09TS43 .cut
ND4/CRIADTN120C09TO00ACOTT 158, cut
ND4/CRIAOTNI2DCO9TISAACOOT2 19 cut
H04/CRIAOTNIZDCO9T219AC09TS43 . cut
H04/CRIACTNI30CO9TO00ACO9T 158, cut
H#04/CRSAOTN13DCOSTISAACOPT219. . cut
HO4/CRSAOTN13DCOPT219ACOPTIS3  cut
HO4/CRIAOTN14DCOPTOO0ACO9T 158, cut
H04/CRSACTNIADCOPTISBACODT19. cut
NO4ZCRSAD7N14DCODT219ACOPTISS, cut
NO4/CRIAOTN15DCOPTO00ACO9T 158. cut
04 /CRSAOTN15DCO9T 158AC09T219 . cut
HO04/CRSACTN1SDCOPT2IPACOPTES3 . cut
H04/CRIAOZN140COSTO00ACOOT 158 . cut
NO4/CRIAOZNISDCOST 158AC00T219. cut
. KO4/ZCRIAOTMILDCOSTZIGACOIT3E3  cut
H04/CRSAOZN170CO9TO00ACOPT 158 cut
HO47CRIAOTNI7DCOIT ISBACOIT219. cut
#04/CRSACTNTTOCO9TZIOACO9TIES . cut
HO4/CRSAOTNIZDCOPTOO0ACODTISE cut
H04/CRIACTN1A0COST1SBACOTT219. cut
HO4/CRIADTNIZDCOTT21PACOPTIES cut

er
File Kame
H12/CR3A12N010C08T000ACOBTO97 . cut
H12/CR3A1ZN01DCOBTIO7ACOBT 130, cut
H12/CRIATDN0IDCOBT 13PACOBTL04L . cut
H12/CR3AT2N01DCOBTADLACOBTA09 . cut
H12/CR3IA12N01DCOBILOPACOBTS 15, cut
H12/7CRIAI2N0IDLOBTS 15AC09TO00, cut
H12/7CR3A128020C08T000AC08T097 . cut
N12/CRIA1ZN02DCOBTONTACOBT I3 eut
N12/CRIA12N02DCO8T 139ACOBTL0L .cut
H12/CRIAIZN02DCOBTLOLACOBTL0T .cut
H12/CR3A12N02DC08T40FAC08TS 15 . cust
H12/7CR3A12N02DCOBTS 1SACO9TO00 . cut
N12/CRIA12N030C08TO00ACOBTO97. cut
H12/CR3A1ZNO30COBTOTTACOBT 139 .. cut
H12/7CR3IATZNO3DCOBT 13PAC08TL0L . cut
H12/7CR3AI2K03DCOBTA0LACO8TL0D .cut
H12Z/7CR3AT2N03DCOBTLOPACO8T515 . cut
H12/CR3A12003DCOBTS1SACO9T000 . eut
N12/CRIATNDLDCOBTOO0ACOBTO97 .cut
N12/7CRIATN0LDCOSTCITACOETIY  cut
K12/CRIATENOLOCOBT 13PACOBTADL .cut
H12/7CRIA12N04DCOBTLDLACOBTA0T . cut
K12/7CRIAT2N04DCOBTLOACOBTS15 .eut
© N12/CRIAI2N0LDCOBTS 15AC09TO00 . cut
H12/CRIAT2N05DCOBTOO0ACO8TOP7 . cut
H12/CR3ATNO5DCOBTOOTACOST 139, cut
H12/7CR3A12N05DCOBT 139ACO8TA04 . cut
N12/CRIATZNOSDCOBTLOLACOBTAOT curt
N12/7CR3A12N0SDCOBTLOPACO8T515 .cut
K12/CR3AT2N05DCO8TS15ACO9T000 . eut
K12/7CRIATI05DCO8TO00ACOBT07 .cut
X12/7CR3AT2N0SDCOBTOTACOST 13D, cut
K12/7CR3AI2N0SDCOBT 13PACOBTA0L . cut
N12/CRIA1ZN06DCOBTA0LACOBT409. cut
H12/CRIAT2N0EDCOBTL0IACOBTS 15 . cut
N12/7CRIA12K08DCOBTS 15AC09T000. . cut
H12/CR3A12N07DCO8TOO0ACOBTOS7 .cut
H12/CRIAIZNOTOCOBTOTTACOST 139, cut

a1xf.200

alxf.136 b Y4 A 6 1997 322 Ascll
sIXf. 137 30 Ag 61997 140484 ASCIT
sixf.138 37 Rug 6 1997 173437 Ascll
o1Xf.139 w Ayg € 1997 1m32 Ascll
alxf. 140 30 g 6 1997 140684 Ascll
arxy. 144 7 Aug & 197 173637 ASC1)
alxf, 942 w Ay 6 1997 173239 AsSCll
alxf. 143 30 Aug 6 1997 140684 ASCI1
alxf. 144 7 Aug & 1997 173637 ASCIl
s1Xf. 945 37 Ag 6 1997 13239 ASCII
a1X$. 188 30 Aug & 1997 140684 ASCIl
alxt, 187 37 Ag & 1997 73637 ascll
alxs. 148 37 Ay 6 1997 173156 asc1l
s1Xf. 49 30 Ayg 6 1997 140484 Al
s1xf,150 b 14 Agg 6 197 173837 Astll
alXf,. 151 k14 Agg 6 1997 172907 asctl
s1xf.152 30 Aug 6 1997 140884 ASCll
alxf.153 35 Aug 6 1997 173554 ASCI1}
alxf. 154 3 Ag 6 1997 172737 ASCIl
a1xf,155 30 Aug 6 1997 140518 Ascit
al1X¢,156 3% g 6 1997 173305 ASCI1
aix¢. 157 h14 Ag & 1997 171907 ASCIE
a1Xf.158 2 Aug 6 1997 139850 ASCIl
s1Xf 159 35 hag & 1997 172554 asciy
s1Xf.160 35 Aug 6 1997 165662 ASCl
alXf. 161 29 Aug € 1997 137729 ASCH]
aIxf.162 35 Aug & 1997 171388 ASCIl
Tape Backup Nurber of File Date File size File Type
File Name Prirt Pages {Output) (Bytes) (Format)
alxf. 163 30 Aug 6 1997 %228 ASCH
a1Xf. 164 31 Aag & 1997 144925 AsCIl
aIXF. 165 32 Aug 6 1997 148978 Ascti
a1X£.168 -+ Aug 6 1997 153328 AsCil
aIxf.167 X3 Ag 6 1997 155771 AsCHY
alXf. 68 28 Aug & 1997 134334 ASCIl
aIxf. 169 3 g 6 1997 144578 ASCIT
alxt.170 32 Aug 6 1997 150269 ASCI!
alxt. 17 B aug 6 1997 152567 ASCIt
aIxXf. 172 32 Aug 6 1997 155004 AscIt
alxf. 173 3% Aug 6 1997 153358 ASCI
al1xXf. 174 29 Ag 6 1997 136997 ASC1t
aIXf£ATS | 31 Ag 6 1997 1454038 AsCl!
axt. 176 32 Aug 6 1997 151269 ASCI]
aIxf.aT7 33 Aug 6 1997 153301 ASCI1I
alxf.178 3 hug 6 1997 158748 ASCII
aI1Xf.17% 34 Aug 6 1907 159254 ASClt
a1xf, 180 (14 Aug 6 1997 137578 AsCIt
a)x§. 181 n aug 6 1997 145884 ASCI]
aixf, 182 2 dug 6 1997 151579 ASCII .
alxf. 183 3 Aug & 1997 153550 ASCII
alXf. 184 k44 Aug 6 1997 156914 ASCI]
alx{.185 3% Aug 6 1997 159669 ASC1I
aIXf. 186 29 Aug 6 1997 137689 " ASCII
a1xf. 187 n Aug 6 1997 145057 AsCIt
a1kf.188 32 Aug & 1997 151579 ASCIl
‘sJX§.189 3 Aug & 1997 153882 ASCI]
aJXf. 190 3 Aug 6 1997 156914 ASCl?
a1xf, 191 % Aug 6 1997 159835 ASCIT
a1Xf. 192 29 g 6 1997 137661 ASCI1
a1x£.193 b9 Aug 6 1997 1456133 ASCIl
alXf. 194 32 Agg 6 1957 1516562 AsCI1
alxf. 195 33 Aug 6 1997 1539465 ASCIt
oIXf. 195 3 ag o 6 1997 156914 ASCHl
oIXf. 197 k23 Aug 6 1997 150752 RSCH
- a1X€, 198 25 Avg 6 1997 137681 AscHl
s1Xf. 199 31 Aug 6 1997 146133 ASCIS
32 Aug 6 1997 151682 AsCll



-
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N12/CR3A12M070COST 13FACOBTL0L et
K127CR3A12M07DCOBTA0AACOBTADY cut
N12/CR3A12K070COBTAOTACOBTS 15, cut
N12/CR3A12507DCOBTS 1SAC09T000. cut
N12/7CR3A12N080C08TO00ACOBTORY, cut
N12/CR3AI2N080CO8TOTACOBTISO .cut
%12/CR3IA12080COBT 139ACOBTA0L .eut
H12/CR3A12N080COBTAOLACOBTL0D cut
N12/CRIA12NOEDCOBTLOPACOBTS 15, cut
H12/CR3AT2NOBDCOBTS 1SACO9T000. et
#12/CR3A12K090C08TA00ACOBTIS7 . cut
HI2/CR3A12K090CO8TOPTACOBT 130, cut
N12/CR3AI2N09DCOBT ISOACOBTA0L . cut
N12/CR3AIZNOFDCOSTA0LACOBTA09 cut
N12/CR3AIN0PDCOBTAOPACOBTS 15 .cut
H12/7CR3AN2:090C0BTS 15AC0PTO00  cut
#12/CRIAT100C08TO00ACOBT97 .cut
N12/CRIATZNT0DCOBTOITACOST 139, cut
K12/CR3AT2N100C08T 13TACOBTACE .cut
H12/CRIRI12NI00COBTLOLALOBTLOD, et
W12/CRIA12N100CO8TAOPACOBTS 15.cut
¥12/CR3AT21100CO8TS 1SACO9T000 . cut
N12/CR3A12K11DCOBT000ACOBT 0T .cut
N12/CR3IAT1ZN11DCOBTOITACOBT 139 .curt
K12/CRIAT2NTI0COBT ISTACOBTA04 . cut
%12/CRIA12N11DCOSTLDLACOBTA0T . cut
K12/CRIAI2N11DCOSTEOPALO8TS 15, cut
$12/7CR3A12411DCOBTS1SACOPT000. cut
N12/CR3AI2N12DCOBTO00ACOBTS7 .cut
. N12/CRSATZN120COBTOPTACOBT 139 . cut
N12/CR3AT2N1ZDCOBT1SPACO8TA04 .cut
A12/CRSAT2N12DCOBTLO4ACOBTADS .cut
N12/CRIAIZNIZDCOBTLOACO8T515 .cut

N12/CRIAT12N12DCOBTS1SACOPTO00 et

N12/CR3A125130COBT000ACOBTO97 .cut
K12/7CR3A12N13DCOBTOFTACOBT 139, cut
N12/CR3AT2N13DCOBT 13PALO8TA04L . cut
N12/7CR3A12N13DC0BTA0LACOBTA09 cut
112/CRIAT2N130C08T409AC08TS 15 cut
®12/7CR3A12K130C08T55SACO9T000. cut
K12/CR3A12K14DCOBTOO0ACOBTO7 . cut
N12/CRIAT2NTLDCOBTOPTACOBT 139, eut
N12/CRIAIZNIADLOBT 13PALOBTADL . cut
N12/7CRSA12N14DCOSTA0LACOBTAOD cut
#12/CRSA12N14DCOSTA09ACO8TS5 15 . cut
H12/7CR3AI12414ADCOBTS1SACOFTO00 . cut
N12/CR3A12115DCO3TOO0ACOBTOT .cut
N12/76R3A12N1SDCO8TOPTACOST 139, cut
K12/CR3A12N150CO8TI3PACO8TA04 cut
N12/CR3A12N15DC0BT4DAALOBTA09. cut
H12/CR3A12N1SDCOBTAOPAGOBTS 15, . cut
H12/7CR3AI 211500815 15AC09T000. cut
#12/CR3A121160COBTO00AL0BTO7 . cut
N12/7CR3AT2416DCORTCITACOBT 139  cut
N12/7CRIAT2NTEOCOBT ISOACOBTADL ot
R12/CRSAT2RIEDCOBTLO4ACOBTL09. cut
N12/CRIAT2N 18DCOBTLOPACOBTS 1S . cut
K12/CR3AT2H16DCOBTS 15ACO9TO00. cut
K12/CR3AT2N17DCOSTO00ACOBTON7, cut
H12/CR3A12N17DCOBTOITACOBT 139, . eut
%12/CRIAT2X170COBT130AC08TL04 .cut
N12/CRIA128ITDCOBTADLACOBTL09, cut
H12/CR3AT2NITOCOBTLOTACO8TS 15 . cut
R12/CRIATNTTOCOBTS 15AC097000. cut
R12/CRIAIN180COBTO00AC0BT097 . cut
NI2/CR3AIDI1EDCOBTOITACOBT 139, cut
H12/CR3AI2NIBDCOBTIIPACO8TA04 .cut
H12/CR3A120180COBTA0LACOBTA09 . cut
HIZ/CR3A12NIBOCO8TA0PACOBT515. cut
¥12/CRIAIZNISOCOBTS1SACO9TO00. cut

o1Xxf.201
alxf.202
o1Xf.203
olxf. 206
a1x{.205
81Xf.206
alXf,.207
alxf.208
alxf. 209
alxf.210
aixf.21
a1xf.212
a1xf.213
slxf.214
alIxf.215
slxf.26
alx¢.217
alxf.218
alxf.219
aixf.220
a1xf. 221
aIxf.222
alXxf,223
alxf.224
aIxf.225
alxf.226
a1x$. 227
aIxf.228
axf.229
aIxf.230
alxf.231
a1xf.232
a1xf.233
alxf. 234
a1Xf.235
aInf. 236
ame. 237
aixf. 238

. a1xf. B39

a1xf.240
alxf. 241
aIxt. 242
axe U3
a1xf.2eh
aIxf. 245
alxf. 246
aIxXf. 24T
alxf.248
aIXf. 249
a1Xf. 250
aIXf.251
alX§,252
a1x§.253
alXf.254
al1Xf.255
alxf. 2568
axe.257
alX$.258
al1xf.259
alX¢$.250
aIxf.261
alxf.262
aIXf.253
aIxf.264
aIXf.265
a1xf.266
aixt.267
alxf.258
alXf. 259
alxf.270

e L A L LRI L LR L L EL R L EE R FEE L P P EEL PR L EER A EEL A EEE R
EEEEEEEEEEEEEEEEEEEEEEEEEEEEE5EEEE55555555EEEEEEEEEEEEEEEEEEEEE?EEEEEE

154048
156914
159752
137661
w6133
151745
154131
156914
159752
137578
%5133
WIS
154131
156914
159752
137578
146133
151745
154214
156914
159752
137495
%6133
151662
154214
156914
139752
137495
K133
151682
154254
156914
159752
137329
156133
151662
154214
156997
159752
137412
1436133

asc1l
Ascil
sty
ASCIY -
ascit
ASCIt
ASC)
ASCil
ascit
ASCIl
ASC11
ASCHl
ASCll
ASClI
Ascil
ascit
ascit
ascli
AsCil
Ascty
Astil
ASCIl
ASCI1
Ascll
ASCH
ASCII
ASCII
Ascis
AstHL
Ascil
Ascit
Asci{
ASCIl
ASCII
ASCI1
AstII
AscIy
AsCII
ASCII
Asclt
ASCII
AsSCl1
AsC1y
ASCIT
Ascil
Ascll
AsCll
Ascil
ASCI1
astli
Ascli
ASCII
AsCl1
Ascls
Ascil
Asclt
ASCHl
ASCI1
ASCII
AsCI1
ASCIl
ASCI1
ASC1l
ascil
AsCHl
ASCII
Ascit
ASCIl
ASCI1
AsCIl
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N1Z/7CR3A18N010CO9TCO0ACO9T IS cut
W12/7CR3A1BNO1DCOPTISEAC9T215 . cut
N12/7CR3AIBH01DCOPTZIOALOPTIEI cut
%12/CR3ATEN02DCO9TO00ALO9TISB. cut
N12/7CR3A18K020COITISBACOPT210  cut
B12/CRIA1BN020C09T219ACOPTIES .cut
N12/CRSA1EH03DCOFTODOACO9TISE cut
N32/7CRIANBNOZDCOOT 158AC09T219. . cut
N32/CRIA1ENO3DCOPTZIDACOITIES . cut
N12/CRIA1BHOLDCO9TO00ACOIT158 . cut
%12/CRIA1BHOLDCOTTISAACO9T219. cut
N12/CR3A18N04DC09T219AC091363. cut
H12/CR3A1BNO5DCO9TCO0ACOPT158. cut
N12/7CR3AIBNOSDCOVTISRACOPT219. eut
H12Z/CR3AIBNOSDCOPTZIPACOITISS  cut
H12/CRIAIBNOSDCOITO00ACOPT 158, eut
N12/7CR3AIBNOSDCODT 1SBALOPT219. cut
K12/CRIATENOSDCOPT2IOACOOTISS .out
R32/7CRIAIENOTDCOOTO00ACOITSE .eut
K12/CRIAI1BNO7DCOOT 1SAALOPT2 1. cut
R12/CRIABNO7OCOITZIPACOITIES .cut
%12/CR3A18N02DC09T000ACOPT 158, cut
R12/CR3ATBNOBDCOITISBACOPT219. cut
X12/CRIAIBH0EDCOTZIOACOPTIES et
N12/CR3AISNO90COPTO00ACOFT158 . cut
R12/CRIAIBNOPDCOOT158AC09T219..cut
N12/CRIR1BROSDCOPT219ACORTIET .cut
N12/CR3A1BNI00CO9TO00ACO9T 158, cut
N12/CR3AIBNI00COPT1SBACOT219. cut
H12/CR3AIBN100COPTZIOACO9TIES . cut
N12/CR3AIBN 11DCOPTO00ACOTT158. cut
K12Z/CRIATENTIDCOITISBACOIT219. . cut
H12/CR3A1BR11DCOPT210ACOOTEES .eut
N12/ER3A1BN12DC09T000ACOPTI58. cut
K12/CRIAIBNIZDCOOT 158AC09T219. cut
H12/CRIAIBHI2DCOOT21OACOPTIES .cut
H12/CR3A1BNIZDCOOTO0DACOPT 158, cut
N12/CR3A1BHISDCOITI5BAL09T219. . cut
H12/CR3A1BN13DCOTT2IDALOPTIES  cut
HI2/CRIAIBNILADCOITOO0ACOPT ISR .cut
H12/7CRIAIBHILDCOITI1SBACOFTZ 9 cut
X12/CRIAIBNIADCOPT21PACO9TIE3 .cut
§12/7CR3IAIBN15DCO0TOO0ALOT TS .ot
#12/CRIABNISDCOTISBALOPT21S .cut
H12/7CRIATBN1SDCOTTZ19ACOITSES .eut
N12/¢R3A18414DCOTOO0ALOPTI58. cut
N12/CR3A18N16DCO9TISBACODTZ1S .cut
N12/CR3A1BN16DCOPTZIDACOTISS .cut
H12/CR3A 184 1TOCOFTO00ACOST158 . cut
A12/CRIAIBNITOCOITI5BACOTZ 19 cut
R12/CRIAISNITOCOSTZIDACO97363 . cut
K12/CR3ATENISDCOPTI00ACO9T158. cut
N12/CR3A184 180C09T158AC0PT219. . cut
H12/CR3A18N180C09TZ19AC09T363 . cut

Coxputer

File Name
K23/C23A16K010C09TO00ACO9T158. cut
NZ3/7CR3A16N01DCOPTISBAL0DT219. . cut
K23 /CR3ATEN01DCOPT219ACO9TIES. cut
HZ3/CRIAIEN020C09TO00ACOTT 158, cut
HZ3/CR3ATENO2DCOTT 1SBACO9T219. . cut
HZ3/CRIATEND2DCO9TR1PACOTTIE3 . cut
HZ3/CRIATEH030COPTAR0ACOST 158 cut
NZ3/CRIA1SN03DCOOTISSACO9T219..cut
HZ3/CRIA1EH03DCOOT21OACO9TIES. cut
H23/CRIATEN0SDCOITOOOACOPTISE . cut
NZ3/CRIA16N04DCOTTISBALOPT219. cut

alxf. 2N 33 Ag 6 1997 177548 AsCIt
axXf.2R 32 Aug 6 1997 1%]8s419 ASCIt
alXf2T3 39 Ag & 1997 182448 ASC1l
alxe 274 3% hag 6 1997 180544 ASCIt
alxXe.275 13 Aug 6 1997 150039 Fliag
o1X$.276 &0 g 6 1997 184029 ascll
aIX$. 277 39 g € 1997 181544 ascll
aIX$.278 3 Aug 6 1997 152048 Asclt
alxt. 2® 40 Aug & 1997 185195 ASCll
alxf.280 39 g 6 1997 121875 ascIy
arxf.281 p &4 Aug & 1997 152400 AscIl
alxf.282 40 Aug 6 1997 185195 Ascll
alx{.283 39 Aug 6 1997 182125 . Asc1l
siXf.284 3 Aug & 1997 152483 Asclt
e1Xx§.285 40 Aug & 1997 185410 Ascll
alxf,286 39 Aug & 1997 182208 ASCII
olxf.287 13 Aug 6 1997 152483 Ascll
alxf.288 40 g 6 1997 1854610 Ascll
alXf.289 39 Aug 6 1997 182008 ASC1]
alxf.200 14 Aug 6 1997 152566 Ascil
alxf.201 40 Aug 6 1997 185493 Ascll
81X£.292 39 Aug 6 1997 132098 ASCI
o1Xf.293 3 Aug & 1997 152566 AsCl
alXf.294 A0 Aug 6 1997 185693 Ascil
alXf. 295 39 Aug & 1997 13097 ASCIl
aIXf.296 - 33 Aug & 1997 1535648 ASCI}
alxf. 297 40 Aug & 1997 185692 ASCH1
aIXf.298 39 Aug 6 1097 182790 ASCIt
alxf.2%9 3 Aug 6 197 153175 ASCIt
alXf.300 40 Aug 6 1997 186385 ASCIt
a1X{.301 3% Aug 6 1997 182790 ASCIt
alxf.302 13 Aug 61997 153175 AsSCIl
aIXf,303 40 Aug 6 197 135385 AsSClt
oIXf.304 5] Auvg 6 1997 182534 ASCII
alXf.305 3 Aug 6 1997 153258 AsCll
oIXf. 308 40 Avg 6 1997 184555 Ascll
sIX£.307 39 Aug 6 1997 182202 ASClI
alxf, 308 13 Aug 6 1997 152985 AsCll
alXf, 309 40 Aug 6 1997 185852 ASCI1
alXf.510 39 Aug 6 1997 170967 ASCll
aIxf, 314 33 Aug & 1997 150924 ASCll
alxf, 312 40 Aug 6 1997 183534 ASCIS
sIxf.313 ki) Aug 6 1997 480050 AsCll
al1Xf.314 33 Aug 6 1997 150024 ASCI
alxt. 315 39 Aug & 1997 183451 ASCIE
alXf, 315 39 Aug 6 1997 179658 ASCH
aIxXf 317 3 Aug € 157 150692 ascil
aIXf. 313 39 Aug 6 1997 183115 ASClI
a1xf 319 39 Aug 6 1997 179243 ASCl!
al1Xf.320 32 Aug 6 1997 150111 ASCIT
a1Xf,.321 39 Aug 6 1997 183147 ASClI
alxf, 322 38 Aug 6 1997 177330 ASCHL
elxf.323 32 Aug 6 1997 148484 AsCl
aIXf.324 39 Aug 6 1997 181483 ASCHI
Tape Backup Nurber of File Date File Size File Type
File Name Print Pages (Output) (Bytes) (Format)
alxf, 325 35 Aug 6 1997 169409 AsCIl
aIxf 326 29 Aug 6 1997 137480 ASCI}
aIX¢.327 35 Aug 6 1997 170807 ASCII
alxf. 328 k14 Aug 6 1997 172156 ASCIT
alxf.329 29 Ag 6 1997 135204 ASClI
alxf, 330 35 Aug 6 1997 172803 AsCIl
arx¢ 331 37 Aug & 1997 172990 ASCIE
alxf. 332 30 g 6 1997 1405684 ASCl1
aix¢, 333 37 Aug 6 1997 173637 ASCII
alXf, 334 37 ag 6 197 173544 ASCI1I
aI1xf 335 30 Aug 6 1597 140599 ASCIt
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K23 7CR3ANEN0SDE0PT2 IPACODTIAY, cut a1Xf 336 37 Aug & 1997 173522 Ascll
K23 FCRIAIENOSDCOTO00ACOST 158 cut o1X§.337 37 Aug 6 1997 173821 Ascit
HZ3/CR3AISN05DLOPT 15BACO0T210, eut a1xf.338 %0 Ag 6 1997 UK Ascll |
K23 7CR3AVENOSDEOTRI9ACODTSAS  cut alXf.339 37 Ag 6 1997 173175 AsClg
KZ3/CRIAIENOSDCOFTO00ACOPTISE  cut aIxf. 340 k14 Ay 61997 . 13&7 Ascln
K23 /CRIAIER0SDCOOT 158ACOOTR19 . cut a1Xf. 341 30 Aug 6 1997 WRUW ~ ASCTl
K23 /CRIAIEN0SDCOPTR1PACOOTIES .cut alXf.342 37 Aug & 1997 173858 &SCIl
KZ3/CR3A1ENOTVCOSTOOCACOOTISS cut aIXf. 343 b 14 Aug 6 1997 173827 Ascll
NZ3/CR3ANGNOTVCOITISBACOT219. cut aIXf 344 30 Ayg 6 1997 14140 ASCIt
H23/CRSAIENOTDCOOT219ACOPTIES .cut a1xf 345 7 Aug 6 1997 173852 AsCtl
H23/7CR3A16N080CO9TO00ACOPT 158, cut aIxf 346 ¥ Aug 6 1997 173827 ASCH)
H23/7CR3ANENOBOCOPTISBALODT21D. cut a1xf 347 30 Aug. 6 1997 1KUS7 Ascll
H237CRIAVENOBDCO9T219ACOPTIES  cut a1xf.348 7 Aug 6 1997 Ry . AsCl
NZ3/CR3AI6NDFDCOITO00ACOTT 158, cut a1xf 349 37 Aug 6 1997 173827 ASCII |
AZ3/7CRIAIEN0P0CODT ISBACOOT219. . cut a1xf.350 30 Aug 6 1997 U7 ASCIL
NZ3 /CRIAIENOIDCODTRIPACOPTIES .cut a1xf 351 37 Aug 6 1997 173941 ASCIl
NZ3/CR3A1EN100CO9TO00ACOSTI5E  cust aIxf.352 37 Aug 6 1997 173827 ASCII
H23/CR3AIEN100CO9T 15BACO9TZ19. cut aIxf. 353 30 A 6 1997 1H1497 Asclt
KZ3/CRIA1EN100COPT21PACOTTIES .cut aixs. 356 37 Ay 6 1997 173541 ASCIS
H23/CR3A16N110COTTO00ACOTI58. cut a1xf.355 b4 g 61997 173827 ASCIl
H23/CRSA1ENT10COTT 152AC0PT219.cut &IXf.356 30 Aug 6 1997 149497 ASCIl
H23/CRIA1ENT1DCOIT2I9ACOTIES .cut aIxf 357 7 Aug 6 1997 173941 ASCIl
HZ3/CR3A16N120C09T000ACOPTISE cut a1x$.358 k14 dug & 1997 173627 ASCIL
H23/CRIAYEN12DC09T ISBACOSTZED. cut a1xf. 359 30 Aug 6 1997 149497 ASCII
u23/CR3AIGN12DCO0T2T9ACOPTIST  cut a1xf.360 14 Avg 6 1997 173858 ASCLS
H23/7CR3A16H13DC0ITOD0ACOST 158 cut alxf 361 7 A 6 1997 173627 AsSCll
NZ3/CR3AT4N13DCOIT158ACOFT219 . cut alXf, 362 30 Aug 6 1997 1497 ASCIL
N23/CR3AT6K130C0PT21PACO9TIET . cut alXf. 363 37 Avg 6 1997 173858 ASCII
KZ3/CR3AIEN14DCOTTOO0ACOTT 138  cut aIKf. 364 7 Aug 6 1997 173627 ASCIL
%23 /CR3A18M14DCOIT 158AC09T219. cut alxe, 365 30 Ag 6 1997 b3 0 ASCIt
N23/CRIATEN14DCOPTZ IPACOITIES .cut a1Xf . 366 37 Aug 6 1997 173941 ASCIt
%23 7CR3ANEN1SDCOSTO0QACOPT 158, cut alxf 367 7 Aug & 1997 173710 ASC1Y
%23 7CR3A16N15DCOPT 158AC05T215. cut aIxf. 368 30 Ag 6 1997 #1414 . ASCI1
¥23/CR3IA16N15DCOPT21PACOPTIES . cut aixf 3569 37 g & 1997 173561 ASCIl
N23/CR3ATEN16DCO9TO00ACOTT 158, cut "alxf. 370 3 . hg 61997 173401 ASCIL
N23/CRIATEN160C09T1SBACOPTZ 1P . cut a1x%f.371 30 Axg 6 1997 140999 ASCll
N23/CR3AIER1EDCOIT2IOACOPTIES cout alxf.372 37 Aug 6 197 13522 _ AsCII
K23/CR3A14N1TOCO9TO00ACOPT 158 . cut a1xf.373 37 Aug 6 1997 172820 ASC1l
HZ3/CR3AT6NITOCOITISBACOPT219. . cut alxe. 374 30 Aug 6 1997 140518 ASCI
H23/CR3ATENITUCOPT219AC09TIAT .cut + aIXE 375 37 hg & 1997 13637 ASCIT
H23/CR3A16K1EDCOOTO00ACOPTISE cut alx6.376 35 Aug € 1997 170990 ASCII
H23/CRIATENIBDCOPTISBACO9TZ19. cut alxf. 377 & Aug 6 197 138891 ASCIE
K23/CR3AIEN18DCOTT21PACOFTIES cut alxX{.378 36 g 6 1957 171807 ASCIL
H23/CR3AZINO1DCOSTO00ACOBTOIT  cut sIX{.37% 30 Agg & 1997 141225 AStIl
H23/CRIAZINDIDCO8TOFTACOBT 139, cut aIxf.380 n Aug 6 1997 146842 ASCIt
H23/7CR3AZINOIDCOSTI3PACOBTA0L .cut a1Xf.381 32 Aug 6 1997 1483895 AsSCIl
HZ3/CRIAZINOIDCOBTAOSACOBTADP. cut olXf.382 32 Aug 6 1997 153245 ASCII
KZ3/CRIAZIN0IDCOBTAOPACOBTS 15, cut alxf.583 b2 Aug 6 1997 155588 ASCIl
K23 /CRIAZIN0IDCOSTS 15AL09T000. cut T aIxf. 38 28 Ag 6 1997 134251 ASCIl
K23 /CRIAZING20CO8 TODOALOBTOO7 . cut alxf. 385 3 Aug 6 1997 144578 Ascll
HZ3/CRIAZINO2DCO8TOOTACOBT 139, . cut alxf. 38 32 Aug - 6 1997 150269 AsSCll
H23/CR3AZINO20CO8TI3DACO8TA04  cut alxf. 387 3 Aug 6 1997 152484 ASCIt
K23 /7CRIAZIN02DCOBTLOLALO8TL00, cut aIxf. 388 32 Aug 6 1997 154755 aAscll
A23 7CRIAZINC20CO8TL09ACO8T515. cut oIxf.389 : Aug 6 1997 1585952 ASCIt
N23/CRIAZINC20CO8TS1SACOPTO00. cut sIXf.390. ) Aug 6 1997 136997 ASCIS
KZ3/CR3AZIN030CO8TO00ACOBTONT .out alxf.391 n Aug 6 1997 145491 ASCIl
N23/CRIAZINOIDCOBTOFTACOBT 139, cut aIxf. 392 32 Avg & 1997 151352 ASCH)
%23 /CRIAZIN03DCOBTIIPACO8TADL  cut al1xf.393 3 Aug 6 1997 153218 AsCll
H23/CRIAZINOIDCOBTA04ALOBTAD. cut a1xf. 3% kL1 Ag 6 1997 156748 ASClS
HZ3 /CRSAZIN030COBTLOPALOBTS 15, cut . aIXf.395 34 Aug € 1997 159254 ASCHI
KZ3/CRIAZIN03DCOBTS1SALO9TO00 . cut T aIXf.396 29 Aug 6 197 137578 Ascll
HZ3/CRIAZINOLDCOBTOODACOBTOF7 .cut aIXt.397 3 Aug & 1997 145884 Ascll
HZ3/CRIAZINCADCOSTOOTACOBT 139, cut aIxf. 358 32 Aug 6 1997 151579 AsCIy
NZ3 /CRIAZINCADCOST139ACO8TL04 . cut alxf.399 3 Ag & 197 153550 T oAstHl
NZ3/CRIAZINOADCOSTAORACOSTL0, cut alxf.400 3 hg 6 1997 156748 ASCIT
K23 /CRIAZIN0AOCOBTLOPACO8TS 15 et alxf.LA01 34 Aug & 1997 159586 AsCll
NZ23/CRIAZINOLDCOATS ISALOPTO00. cut alxf.402 29 Aug € 1997 137661 ASCII
H23/CR3A23N050C03TO00ACOBTO07 . cut alxf. 403 3 Aug 6 197 146133 AsSCIt
HZ3/CRIAZINGSOCOBTOP7ACOBT 139, cut 1Xf.404 32 Aag 6 1997 1518662 Asc1t
KZ3/CRIAZINOSDCOBTISTACOBTA0L  cut alxf.405 3 Aug 6 1997 153882 Asctl
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N23/CR3AZINOSDCOBTADAACOBTADD, cut aIkf.406 n Ayg 6 1997 156914 asclt
NZ3/CRSAZINOSDCOBTAO0IACOBTS 1S cut aIxf.407 3% Ag 61997 159752 ascit
Z3/CR3AZ3N050C0BTS1SACO9T000. cut aIXf.408 2 Aug 6 1997 13766 ascil
NZ3 FCRIAZINOSDCOSTOO0ACORTO7  cut a1xf.409 n Ag 6 1997 146133 ASCit
HZ3/CRIAZINOSDCOBTOPTACOBTIIS cut a1%f.410 b ¥ Ag 6 1997 151748 Ascis
HZ3/CRIAZINOSDCOBT I3GACOBTL0L . cut alxf.411 3 Ag 6 1997 153842 - asetl
K237CRSAZIH0S0COBTACLACOBTL0D  eut aIxf.412 3 Aug 6 1997 156934 asctl
K23 /CRIAZINOADCOBTAOOACOBTS 1S .cut alxf.413 N Aug 6 1997 159752 AsClt
K23 /CR3AZINOSDCOATS 15AC0DT000, cut aIxf.494 b Aug 6 1997 137661 AsClt
K23 /CR3AZINO7DCO8TO00ACOBTOO7 .cut aIxXf.415 3. Aug 6 1997 1WE2% AsCll
KZ3/CRSAZINOTOCOBTOPTALOBT 13D  cut a1xf.818 32 Aug 8 V997 151328 ASClY
HZ3/CRIAZINOTOCOSTISTACOBTL04 . cut aIXf. 417 3 Aug 6 1997 153965 © ASCIL
H23/CRIAZINOTDCOBTAOLACOBTLO? cut aIxf.418 3 Aug & 1997 156914 ASCIl
N23/CRIAINOTOCOBTLAOIACOBTS IS cut axf. 419 3% Aug 6. 1997 159752 - AscCIt
K23/CRIAZINOTOCOBTSISACO9T000 . cut aIx§.420 -+ g & 1997 137578 - AsCIl
H23/CRIAZINDS0OCOBTO00ACOBTORT . cut alxf.421 3 Aug 6 1997 146382 ASCIt
H23/CR3AZIH0SDCOBTOPTACOBT ISP cut a1X$. 422 p Aug & 1997 151828 Asclt
HZ3/CR3AZIN0EDCOBT13PACOBTA04 . cut alx{.AZ 3 Aug 6 1997 154048 AsCIl
H23/CR3AZINOBDCOBTA0LACOBT0Y  cut a1xf.42¢ 33 Aug 6 1997 156034 AsCll
H23/CR3AZINOBDCOBTA09ACO8TS 15, . cut aIx{ 425 5% g 6 1997 159752 ASC1l
NZ3/CRIAZINOSOCOBTS 15AC09T000. cut axf. 426 < Aug 6 1997 1375718 ASCl}
NZ3/CRIAZIR0P0CO8TO00ACOBTOIT  cut alxf.427 3 Aug 6 1997 146382 Ascll
HZ3/CRIAZINOFOCOBTOFTACORTI3S. cut slXf.428 2 Aug 6 197 151828 AsCll
K23 /CRSAZINOPOCOST 130ACOBTA0L .cut alxf.£29 33 Aug 6 1997 154048 ASCll
HZ3/CRIAZINOSDCOBTAOLAACOBTA0P.  cut sIXf.430 3 Ag 6 1997 156914 Ascll
K23 /CRIAZIHOPOCO8TLOPALO8TS 15 . cut alxe.431 3% Aug & 1997 159752 Ascll
HZI/CRIAZINOPOCOBTS1SAC09T000. cut alXf. 432 ] Aug & 1957 13757 aAstll
H23/7CRIAZ3IN100COBTO00ACOBTOO7 . cut alX$. 433 n Aug 6 1997 146382 ASCHT
K23 /7CR3AZINI00COSTOPTACOBT 139  cut alXf.434 32 Aug 6 1997 151828 ASCIl
H23/CRIAZINI0DCOBT 139ACO8TSL04 . cut a1Xf.435 33 Aug 6 1997 154048 ASCIl
HZ3/CRIAZINIO0CO8TA0AACOBTA09. cut aiXf.436 33 Aug 6 1997 156914 ascit
H23/CRIAZINT00COBTA0QACO8TS 15 . cut sl1Xf.437 % Aug & 1997 159752 ASCI
K23 /CRIAZIN100C08TS 15AC09T000. cut sIXf.438 29 Aug & 1997 137495 AsCll
H23/7CRIAZIN11DCOATOO0ACOBTOO7 . cut o1Xf.439 31 Ag 6 1997 146382 ASCIY
N23/CR3AZIN11DCOBTOSTACOBTI3D, cut alX$.440 2 . hag- 6 197 152428 ASCII
HZ3/CRSAZIN11DCOBT 139ACCBTA04 . cut aIxt.441 11 Ag & 1997 15413 ASC1l
KZ3/CRIAZINTIDCOBTA0LACOBTA0T, cut aIxf. 442 33 Aug 6 1997 156914 ASCI3
H23/CRSAZINT1DCORTAOIACO8TS 15 cut aIXf 443 % Aug 6 1997 159752 ASCIY
KZ3/CRIAZINIIDCOSTS1SACOPT000. cut aIXf 444 9 Ly 6 197 137495 ASCIl
N23/CRSAZIN120C08TO00ACOSTO97, cut o1Xf. 445 b3 g 6 1997 146382 ASCIl
K23/CRSAZIN120CO8TQO7ACOBT 139, cut alIXf. 446 - 52 g 6 1997 152428 ASCI11
HZ3/CRIAZIN12DCOBTISPACOBTA0L . cut alxXf 447 33 Aug 6 V997 1540214 ASCHY
KZ3/CRIAZINIZDCOBTAOLACOBTA0D . cut | alXf. (48 33 Aug 6 1997 156914 ASCI
K23 /CRIAZIN12DCOBTAOPACO8T5 1S cut alXf. 449 3% Aug 6 1997 159752 ASCH
HZ3/CRIAZIN12D008TS 15AC09T000 . cut alxf.450 & Rug 6 1997 137329 ASCll
HZ3/CRSAZIN13DCOBTOO0ACOBTOP7 . eut aIXf.451 3 Aug 6 1957 146382 ASCI]
NZS/CRIAZZNIZDCOBTOOTACOBTISD. cut alxf.452 32 Aug 6 1997 152428 ASCIS
NZ3/7CR3AZIN130CO8TISPACO8TL0L. cut a1Xf.453 3 Aug 6 1997 154214 Ascll
HZ3/CRIA2IN13DCOBTAOLALOBTA09. cut alXf.454 %] Aug 6 1997 156997 ASClS
NZ3/7CRIAZIN130CO8TLOPACOBTS 15, . cut 81Xf.455 34 Aug 6 1997 159752 Ascll
N2Z3/CRIAZIN130CO8TSISACOITO00 . cut alXf.458 29 Aug 6 1997 137442 ASCll
23 /7CRIAZINIADCOBTOO0ACOTOP7 .cut a1Xt.457 31 Aug 6 1997 146299 AsCl]
NZ3/CRSAZIHIADCOBTOOTACOBT 139 . et a1xf.458 32 g 6 1997 151682 Ascll
K23 /CRIAZINIADCOBT 13PALO8T4A04 . cut a1Xf.459 3 Aug 6 1997 154214 - ascll
HZ237CR3AZIN1LDCOBTA0AACOBTA09 . cut alxf.460 3 Aug 6 1997 158997 Ascl]
NZ3/CRIAZINILDCOBTLOPALOETS 15 . eut alxf.481 3% Aug 6 1997 159752 aAstll
H23/CRIAZINTLOCOBTS 15AC09T000. cut alxf.£62 29 Aug 6 1997 137412 ASCL1
KZ3/CR3AZ3N15DC0BTO00ACO8TO97 .cut alXf.483 3N Aug 6 1997 = 16133 Ascll
N23/CR3AZINISDCOBTOPTACOST 139, cut a1xf.454 32 Aug € 1997 151579 ASCI?
NZ3/CR3AZINISDCOBT139ACO8TA04 . cut a1Xf.465 3 Aug 6 1997 154214 Ascl1l
NZ3/7CRIAZINISDCOBTLOLACOBTA09  cut alxf.485 B Ag 6 1997 156014 ASCIt
N23/CRIAZIN15DCOBTLO9ACO8TS 15 . cut alXf.467 3% Ag 6 1997 159752 Astll
HZ3/7CRIAZIN1SDCOBTS 1SACO9T000. cut al1Xf.468 9 Avg & 1997 137495 . AsCll
H23/CR3AZIN16DCOBTO00ACOBTO97. cut a1Xf . 469 31 Aug € 1997 $45884 AscIy
HZ3JCRIAZINI6OCOBTOTACOBT 139, cut a1X€.470 32 Aug € 1997 151496 AsCl
H23/CR3AZIN160C08T I3PACOBTL04 . cut aIXf.4T1 b 4] Auvg 6 1997 153716 ASCI}
H23/7CRIAZIN1EDCOBTLOAACOBTATD .out alxf.ATR 3 Aug € 1997 156914 ASCIt
HZ3/CRIAZIN1EDCOBYLOPACOBTS515. . cut alXf.4AT3 34 Aug 61997 159689 - asCll
N23/CRIAZIN16DCOBTS 15AC09T000. cut a1xf.AT4 29 Avg & 1997 137329 AsCIH
K23 /7CRIAZINITUCOBTO00ACOBTO7 . cut SIXf.ATS 5 Aug & 1997 5242 ASCI
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KZ3/CR3AZIN1TOCOBTOS7ACOBTISY. cut a1Xf 478 32 ayg 6 1997 151503 ASCII
NZ3/CRSAZIN1TDCOBTISOACO8TL 04 cut aIxf.477 i Avg 6 1997 153048 Ascri
HZS7CRSAZINTTDCOBTAOLACORTL 09  cut 81Xf.4TE B Aug 6 1997 156582 ASCI
KZ3/CR3A23N 1 TOCOBTAO9ACOBTS 1S cut alxf 479 % Avg 6 1997 159001 Ascll
NZ37CR3AZINV TOCOBTS 15AL09T000. cut sixf 480 ol Avg 6 1997 137097 ASCII
NZ3/CRIAZIN1BDCOBTOO0ACOSTOP7 .cut eIxf.48) 30 A 6 1997 141814 AsCIy
N3 /CR3AZINIZDCOBTOOTACOBT 135 . cut a1xf.482 n Ag 6 1997 wron Ascll
423 /CRIAZIN1EDCOSTISOACOBT4 04 cut sIxf.483 32 Aug 6 1997 149452 ASCI]
AZ3/CH3AZINIEDCOBTRAOLACOBTS00. cut alxf. 484 2 Aug 6 1997 152889 AsCll
N23/CRSAZIN1E0COBTA00AC08T515 . cut a1xf.485 33 Aug € 197 1SS747 Ascll
HZ3/CRIAZ3N18DCOBTS 15ACO9T000. cut a1xf.488 a8 Ag 61997 134065 aAscit
Coemputer Tape Backup Nunber of File Date File $ize File Type
File Name . :ﬁo Name Print Pages (Output) (Sytes) (Format)
#2Ta/CRIADSNOIDCOPTOD0ALO9T 158 . et a1x$.487 38 Avg 6 1997 176150 Ascll
N27a/CRSAOSNOIDCOPTISBACOPT210. cut a1xs.483 3 Avg 6 1997 143956 ASCH
N27a/CRSAOSNOIOCOPTZI9ACOOTSES cut aIXf.489 38 . Aug 6 1997 177253 ASCIt
4274 /CRIADSNO2DCOPTOO0ALOPT 158 et a1%1.490 k') Ag 6 1997 178399 Ascit
N27a/CRSADSNO2DCOOT1SBALO9T219. cut aIxf.491 30 Agg 6 1997 142559 ascil
K2Ta/CR3ADSNO2DCOIT219ACOPTIES . cut aIXf.492 7 Awg 6 1997 173475 ascll
N27a/CR3ACSNOSOCOTTO00ALODTISE cut eIXf.43 32 Aug 6 1997 115243 ascll
NZ7a/CRIADSNOZDCOPT 1SEACOPT219. cut aIXf.454 30 Ag 6 1997 © 82957 Ascil
H278/CRIADSNOSDCOPT219ACO9TISS . cut sIXE. 495 37 Aug 6 1997 176525 Asctl
H278/CRSADSNOLDCOPTO00ACOIT 158 cut aIXF.496 33 Ag 6 1997 175631 Ascil
H27s/CR3ADSNOLDCOPT 1SBACO0T290 cut aIXf.407 31 Aug 6 1997 143501 AsCHl
W27a/CRIAOSHOLDCOPT219ACOPTIS3 .out alxf.408 38 Aug 6 1997 176041 Ascit
H27a/CRIACSNOSDCOSTO00ACODT 158 cut IXF.499 38 Avg 6 1997 1397 ASCIS
N27a/CRIACSNOSOCOST 158AC00T219. cut alxf.500 31 Ag 6 1997 143754 ASCll
N274/CRSAOSNOSDCOPTZ19ACO9T363 . cut aIxf.509 33 Ag 6 1997 176941 AsCl)
H27a/CRSACSNOSDCOITOADACOTISE. cut alxf.502 38 Ag 6 1997 175830 ascl)
N27a/CRSADSNOSOCOITISEACOPT219. cut aIxf.503 3 Avg € 1997 143837 AsCil
N278/CRSACSKOSDCOPTZI9ALOITIES .eut a1X£.504 33 Ay 6 1957 176941 Ascll
N276/CRSACSKOTDCOPTO00ACOPTSE cut aIX£.505 33 . Aug 6 1997 176045 asctl
N27a/CRIADSKOTOCOPT I58AC09T289. cut alx$.506 3t Aug & 1997 143920 Ascit
N278/CRSADSNOTUCOITZI9ACOTIES ceut aIX?.507 32 Aug € 1597 176941 ASCl
W278/7CRSACSNOSOCO9TOO0ACOITISS. cut alXf.508 33 Ay 6 1997 176046 ASCIE
#278/CRSAOSHOBDCOPT 158AL09T219 . cut al%f.509 3 Awg 6 1997 143920 ASCl)
H27a/CR3AOSHOZDCOOT219ACO9T363  cut aIXf.510 38 Ag 6 1997 176941 ASCIE
%278 /CR3A0SKODCOITOOOACOPT 158, cut aIxf.51% 33 Aug 6 1997 176129 ASCIS
%27 /CR3AO5N000COOTISBACOPT2IV. eut aIXfS12 . 3 Aug 6 1997 143920 AsCll
%278 /CRIACSNOPDCOITZ1TACOITISS cut alxf. 513 38 Aug 6 1997 176541 Ascrl
N27a/CRSADSN100C09TO00ACHST158. cut aixf.5% 38 Aug 6 1997 176129 Ascll
K272 /CR3AOSN100C09TI58AL09T219. cut alxt.515 n Aug & 1957 143920 Ascit
H270/CRIAOSNI0DCOOT2IOALDITES  cut sIXF.596 38 Auwg 6 1997 176941 P
H278/CRSADSK11DCOTO00ACOSTI5E . cut aIXF.517 3 Aug 6 1997 176046 ASCIE
H27a/CR3A0SNI1DCOOTISAACOT219. cut aIxf. 518 3 Aug 6 1997 143920 AsCHl
#27a/CR3A0SHIIDCOOT2 19ACOTT3ES .cut alX¢.519 38 Aug 6 1997 176941 asci
N276/CR3A0SN120CO9TO00ACOITISE cut aixf.520 38 Avg 6 1997 176046 Ascll
- W27a/CR3AOSNI2DCOITISBALOIT219. cut aIx¢€.529 3 Agg 6 1957 143920 ASCI]
N27a/CR3A0SN12DCO9T2IPALOITIES . cut aixf,522 38 Awg € 1W7 176941 AsCIl
H27e/CR3A05N13DC09T000AC0PT 158, eut a1%$.523 38 A 6 1997 175953 ASCI?
H27e/CRIADSNIZDCOPT 1SBACOSTZ1O  cut 1%£.52% 3 Ag & 1997 143920 ASCIS
H27a/CRIADSNTIDC0PT219ACOTTIS3 cut a1X£.525 38 Ag 6 1997 176941 ascIl
H27a/CRSADSNI4DCOITO00ACO9TISS . cut al1xf.5258 33 aAug 6 1997 175963 Ascll
N27a/CRSAOSHILDCOPT 158ACOTT219 . cut . alxt. 527 3 Aug & 1957 143920 ascil
H274/CRIAOSNILDCOST219ACO9T3S3  cut alxf.528 38 Aug 6 1957 176941 Ascll
N27a/CRIAOSNISDCOSTOO0ACOFT158. cut alxf.529 38 g 6 1997 73710 Ascll
N27a/CRSADSNISDCOOTI58AL097219. cut &1XF.530 3 Aug & 1997 143754 ASCI?
N27a/CRIAOSHISDCOSTZIPALOTISS (out sIX¢.531 38 Ay 6 1997 176941 ASCII
HZTa/CRIAOSNISOCOPTOD0ACOPTI5B.cut ~ aIX$.532 3B g 6 1997 175378 ASCII
K27a/CR3AOSNISDCOST 158AC09T219. cut alxf.533 0} Aug & 1997 143252 _ ASCIE
H27a/CRIADSN1SDCOITZIALOITIAS eut aINf. 534 32 Aug 6 1997 176941 AsCIt
#274/CR3A05K TDCO9T000ACOT158. cut s1x£.535 37 Ag 6 1997 174741 ASCIl
H27a/CRIAOSHITUCOOTISAACOOT219.cut = aIXf.535 30 Ay 6 1997 142508 ASCI
H2Ta/CRIAOSH1TOCOIT299ACO9TIS3 . cut e1xf.537 14 Ag 6 1957 176143 . ASCIT
H27a/CR3AD5H1SDCOFTO00ACOPT158. cut aIxf.538 37 A 6 1997 172662 - ascll
N27s/CRIAOSNIBOCO9TISBALOST219 . cut aIxf.539 30 Aug 6 1997 141065 AsClI
W27a/CRIAOSHIBOCOSTZIFACOITIES cut 81X£.540 37 Aug 6 1997 173811 ASCIS
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N27a/CR3AZTNDIDCOBTO00ACO8T097 cut a1xf. 541 30 kg 6 1997 138795 Ascil
N27a/CR3A2TNOTDCOBTOSTACOBT 139, cut alx§.542 30 Aug 6 1997 144162 Ascll
N27a/CR3AZTNOIDCOBT13OACOSTA04 Jcut alxf, 543 2 g 6 1997 w5962 Ascll
27a/CR3AZTHOTDCOBTAO4ACO8TL09 et a1xf 5464 © 3 Ag 6 1997 150146 AsCll
N27a/CRIA2TNOIDCOBTAO0ALOBTS 15 .cut a1%f 545 R Ag 6 1997 152312 asc1t
K272/CR3A2N01DCOBTS 15A209T000. cut a1Xf.548 2 Aug 6 1997 132397 AsCIl
K2Ta/CR3AZTNOZDCOBTO00ACOBTOIT. cut aiXf.547 5 Aug 6 1997 140870 ASCIN
K274 /CR3A2NN02DCOBTOS7ACOBT 139, eut o1Xf,548 n &g 6 1997 146456 Asc1l
W27a/CR3A2TNO2DCOBTI3OAC08T404 cut a1Xf.549 52 hug 6 1997 148705 AsCI?
N27a/CRIAZTNO2DCOBTAOLACOBTLOP, eut a1%4,550 32 Aug 6 1997 152540 Ascll
N27a/CA3A2TNO2DCOSTA09ACOBTS Y5, cut #1%¢£.551 3 g 6 1997 155249 ascit
HZ7a/CRIAZTNO2DCOBTS 1SACO9TO00 cut a1x{.552 28 Ag 6 1997 133299 Ascil
N27a/CRIAZTNO3DCOSTO0DACOBTOP7, eut o1xt.553 30 Aug 6 1997 wZ09 - asclt
H270/CRIAZTNO3DCOBTAITACORT 139, cut alxf. 554 n Ag 6 1997 *7vss Asc1l
N27a/CRIAZTNO3DCOBT139AC08T4A04  cut alx$,.555 32 Aug & 1997 149705 ascn
N27a/CR3AZ7NO3DCOST404ACOBTA00, cut alxf.5565 32 g & 1997 1573 ascly
K27a/CR3AZTNOSDCOBT409ACO8T515 . cut alxf.557 33 Aug 6 1997 156162 Asct
N27s/CR3AZTNO3DCOBTS 15ACOPT000. cut aIxf.558 8 A 6 1997 134816 AsCIl
N2Ta/CRIAZTNO4DCOBTO00ACOBTOPT . cut alxf.559 30 Ag 6 1997 UH ASClY
H27a/CR3A27TH04DCOBTOTTACOBT 139, cut a1x¢.560 51 Aug 6 1997 148559 ASCIL
H278/CRIAZTNO4DCOBT139ACOBT404 cut alxs, 551 33 Aug 6 1997 150203  Ascit
N278/CRSAZTNOLDCOBTA0AALOBTA0Y  cut alxf,562 2 Ag 6 1997 152640 Ascit
H2Te/CRIAZTUO4DCOBTLOTACOBTS 5  cut alxf.583 3 Aug & 1997 135328 ascii
W27a/CR3AZTNOLDCOBTS 1SACOPTO00. cut 11,564 2 Auwg 6 1997 134982 ascll
N27a/CR3AZNNOSDCOBTOO0ACOBTO97 . cut alxf.565 30 Aug 6 1997 143056 Ascil
N27e/CRIAZTNOSDCOBTOF7ACOBT 139, eut alXf.586 31 Avg 6 1957 148822 AsCIl
K27/CRIAZTNOSDCOBT 139ACOBTA04 . cut oIXf.567 33 Ag 6 1997 150286 AsCll
N27a/CRIAZTNOSDCOBT404ACOBTAG? . cut alxf,568 32 Aug 6 1597 152806 ascll
N272/CR3A2TNOSDCOBT4OIAC0BTS55 . cut oIXf.569 33 Ay 6 1997 156328 ascll
H27a/CRIAZTNOSDCOBTS 15AC09T000 . cut a1x§.570 28 A 6 1997 134982 ascit
K27s/CRSAZTNOSDCOBTO00ACOBTOF7 Jout alxf.5n 30 Aug 6 1997 143222 AScIl
H278/CR3A2TNOSDCOBTO7ACOST 139, cut alxf.572 3 g 6 1557 148322 ascit
N27a/CR3A2TNOSDCOBT 139AC08T404 . cut aIX£.573 3 Avg & 1997 150285 Ascll
K278 /CRIAZTNOSDCOBTA0LACOBTA09 cut alXf.5% 32 Aug 6 1997 152806 Asc1l
K27a/CR3A27TNOSDCOBTADO9ACOBTS 15 cut eIX£.575 33 < Aug 61997 156328 Ascit
K27a/CR3A27NOSDCOBTS 15AC09T000. cut a1X£.576 2 Aug 6 1997 134982 ASCIt
K27 /CR3AZTNO7DCOSTO00ACOBTO97. . cut alx¢ 577 30 Aug 6 1997 %3222 AsCHy
K27a/CRSAZ7NO7DCOBTOSTACOBT139. cut o1Xf.578 31 A 6 1997 148822 ASCHT
H27a/CR3A27NO7DCOBT139ACOBTA04 . cut o1%f.579 3 Aug € 1997 150359 ASCIl
#27a/CA3A27N0TDCOBT40LACOBTA00 . cut alXf.580 32 Aug 6 19597 152889 Ascil
N27s/CRIAZTNOTDCOBTA0OACO8T515 .out alxf. 581 3 Aug 6 1997 156328 Ascll
HK27e/CRIAZTNOTDCOBTS 15ACO9TA00. cut a1Xf.582 28 Aug & 1997 134982 AscH
K274/CRIAZ7NOSDCOBTO00ACOBTO07 . cut alxf.5a3 30 Aug 6 1997 143388 Asclt
H279/CR3A2TNOBDCOBTOITACOBT 130 cut a1Xf.584 3 Ag 6 1997 148822 ASCI
K27a/CRIAZTNOBDCOST13VACOST404  cut aIX£.585 | 33 Aug 6 1997 150359 ASCI]
N27a/CR3A27NOBDCOBTL0AACOBTA0D. cut a1xf.585 3R Aug € 1997 152889 Astll
N27a/CR3AZTHOBOCOBTA0IACOBTS 1S cut aIXf.587 ko] Aug 6 1997 156494 Ascll
H27a/CR3A27N08DCOBTS 15AC097000. cut a1xf,523 28 Aug 6 1957 134982 Aschl
H27e/CR3AZ7M09DCOSTO00ACOBT97  cut alxf.589 30 Aug 6 1557 143223 Ascll
H278/CRIAZTNODCOBTOT7ACOBT 139 cut a1xXf.5%0 31 Aug 6 1997 148905 AsCll
K27a/CR3AZ7M09DCOST 13PACOBT4A04  cut a1xf.591 33 Aug & 1957 150359 Ascly
N278/CRIAZTMOFDCOBTLO4ACOBTA09. cut a1X£.592 32 Ag 6 1957 153132 ASCII
H27e/CR3AZTNOSOCOBTA0TACOBTS15.cut &IXF.593 33 Avg 6 1597 156494 ascil
N27a/CR3A27NOSDCOBTS 1SACO9T000. cut a1xf.5% 28 Aug 6 1957 134082 ascit
K27a/CR3AZ7N100COBTO0DACOSTOST . cut aIX£.595 30 Aug 6 1997 143283 ASC1
K27a/CR3AZTH10DCOBTOTTACOST 139 . cut a1x$.59 31 Aug 6 1957 148905 Ascll
K27a/CR3AZNII0DCOBT13DACO8T404 .cut alXf.597 B Aug 61957 150355 . Asell
H27a/CRIA2TUI00C08T404AC08T409 eut aIxf.598 52 Aug 6 197 153132 Ascli
N27a/CR3A27M100COBTA09ACOBTS 15 cut aIXf.599 33 Aug 6 1997 156494 AsCll
N27a/CR3A27M00COBTS 15AC09TH00. cut a1X£.600 28 Aug 6 1997 13485 AsCll
N27a/CRIAZTUIIDCOSTO00ACOATIO7  cut alxf.601 30 Aug & 1997 143283 ASCl!
N276/CRIAZ7N11DCOBTOI7ACOBT IS  cut alxf.602 31 Aug & 1597 148905 Ascll
N270/CRIAZTN1DCOBT139ACO8T404  cut alxf.603 3 Aug 6 1957 150452 Ascli
N27a/CR3A27N11DCOBTLOLACOBTA0D. cut aIxf.604 2 A 6 1957 153138 " ASCHl
¥27a/CR3A2ZTN11DCOBTA09AC08T515 . cut a1x{f.605 3 Avg 6 1567 156494 asclt
N27a/CR3A2TNA1DCOBTS 15ACO9TO00. cut a1xf.606 28 Ag 6 1997 134816 ATl
N278/CR3A27M12DCOBTO00ACOBT097. cut a1Xf.607 30 Ag 6 1997 143283 ASCl1
N27a/CR3AZTNI2DC08TOO7ACOBT 130 cut alxf.608 ]| Aug 6 1997 %8905 - ASCII
N27s/CR3AZTUI2DCOBTI3OACO8T404 .cut sIXf.609 33 Aug 6 1997 150452 ASCIt

32 Aug 6 1997 153138 AscIt

_H2Ta/CRIA2TH1ZDCOSTA0LACOBTA09 cut alxe.610
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W278/CR3AZTNI2DCOBTAOOACOBTS1S o1t alxf 611 B Aug & 1997 156494 ASCIT
N278/CR3AZTN1ZDCOBTS15AC09T000. eut alxf,.612 a8 g 6 1997 134816 Ast1y
#27a/CRSAZ7N130C08TOCOACOATOST. cut s1X7.613 3 Aug 61997 143338 ASCHI
H27a/CRIAZTNI3DCOBTOITACORT39. cut aIXf.6%4 N Aug 6 1997 148822 ascut
N27a/CRIAZTNIDCOBT139ACO8TAD4 . CUT alxf.615 b 8] Aug 6 1997 150452 Ascnl
K27a/CRSAZTN130CORT404AC0ATADY . cut - alxf.616 32 Ay 6 1997 153138 asc1y
K270/CR3AZTN13DCOBTLOPACOBTS IS  cut alx?.617 3 . g 6 1957 156411 | AsCiS
K2Ta/CR3A2TN130COBTS 15AC09TO00. cut a1xf.618 2 Aug 6 17 134733 AsC1l
K274 /CR3AZTNIADCOBTO00ACOBTO0T  cut alxf.619 30 Ag 6 1997 w3222 Ascil
278 /CRIAZTNIADCOSTOSTACOST 139 cut a1x{.620 3 Aug 6 197 148822 Ascll
N278/CR3AZTNI4DCOBT I39ACOBT404 . cut alxf. 629 33 g 61997 150349 ASCll
N27a/CR3AZTNIADCOBTAOLACOBTA00. cut - alXf.622 3 Aug 6 1997 152072 Asclt
N27a/CRIAZTNI4DCOSTLOPACOSTS IS . cut alxf .63 3 ag 61997 ¢ 158410 astl)
H27a/CR3AZTHIADCOBTS 1SACOPTO00 . cut alxf.626 2 - Ag 6197 133816 AsCIl
N276/CRIAZTUISDCOBTO00ACORTOST .cut alxf.625. 30 Aug 6 1997 143055 Astly
H270/CRIAZNI15DCOBTOTTACOAT IS  cut alnf.628 3 Aug 6 197 148822 Astit
N27a/CR3AZTRISDCOBT 139ACO8TA04 cut’ alxf.627 3 Ag & 1957 150285 AsCIg
N27a/CRIAZTIISDCOBTLO4AC0BTAOR. cut alx$.628 2 g 6 1997 152889 Ascll
K27a/CR3AZNI15DCOBTLOIACO8TS15 . cut alxf.629 3 g 6 1957 156411 Ascll
K27a/CRIAZTHI5DCOBTS 1SACO9TO00. cut alxf.630 a2 Aug 6 1957 134850 Astal
N27a/CRIAZNN16DCOBTOOOACOBTONT cut alxf. 631 30 Ag 6 1997 142890 AsCIt
N27a/CRIAZTMIGDCOBTOPTACOBT 139 . cut alxf.632 N Aug 6 1997 148569 Ascll
N27e/CRIAZTIIEDCOBT 13PACO8TA0L . cut a1xf 633 2 “Aug 6 1997 149954 ASCI!
H27a/CRIAZTUISOCOBTA0LACOBTA09. cut alxf.634 +] Auvg 6 1997 152806 AsCIt
K27a/CR3AZTM15DCOBTS00ACOBTS 15 cut aIXf.635 I Aug 6 1997 156328 ASCI
K274/CR3AZTH160COBTS 1SACOPTO00. cut alnf.635 1 hg € 1997 134733 AsCtl
K27a/CR3AZTHITDCOBTOOOACOBTOIT  cut aIxf.637 30 A 6 1997 %1977 Ascll
N27a/CRIAZTNITDCOBTOSTACOBT 139, cut aIXf.638 3 Ag 61997 147490 AsCI?
HZ27a/CR3AZTN1TDCOBT 139ACO8TADL cut a1Xf.639 32 Aug 6 Y997 U452 | asell
H27e/CRIAZTN1TDCOBTL04ACO8TL09 cut alxf.640 32 Aug 6 1997 15273 asclt
W27a/CRIAZNI1 TOCOBTLOFACOBTS 15 . cut a1Xf.641 b ] Auvg 6 1997 155830 Ascit
N27a/CR3AZTI1TDCOBT5 15ACOFTO00 cut oIXf.642 2 Avg & 1997 134397 asc1t
X27a/CRIAZTNIBOCO8TO00ACOBTOPY . cut alXf.643 3 Aug 6 1997 139708 Ascls
K278 /CR3AZTN1BDCORTOPTACOBT 139 cut alxf.644 30 Mg 6 1997 %5075 ASCII
K27a/CRIAZTN1BDCOBT 130ACO8TS04 . cut alxf.645 52 . kg 61997 147290 Ascll
H27a/CRIAZTN1BDCOSTE04ACOBTA09. cut a1xf.646 32 Avg 6 1997 151391 Ascl]
K274 /CR3AZTN1BDCOBTAOIACOBTS15 . cut alxf.647 32 Aug € 1997 153146 Ascil
N278/CRIAZTNIBOCOBTS15AC09T000. cut aixf.648 2 Aug 6 1997 32133 Astl
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er Tape Gackup Nuxber of file Date ~  File Size File Type

Comput

File Name : File Name Print Pages outpat) (Bytes) (Format)
i&i;cmmmws:mmmsv.mm ;Z,};i' ag 61997 .9 AsCil
04 ZCRIADSNOIDCOBT139ACO8T404 notes X2 Auvg 6 1997 o987 ASCI1

6 1997 9533 AsCit
6 1997 10141 Astll
6 1997 10477 ascil
€ 1997 o848 AsClt
€ 1997 10233 AsClt
6 1997 10069 ASCI1
& 1997 10377 ASCIl
& 1997 10248 ASCIS
6 1997 9as7 ASC13
6 1997 10535 ASCI1
6 197 10013 AsCIl
6 1997 10666 AsCIt
6 1997 10991 ASC11
6 1997 BTy AsCil
6 1997 10497 asC1l
6 1997 10093 ASC1]
€ 1997 10558 AscI1
6 1997 10944 ASCI
6 1997 o891 ASCIE
€ 1997 10439 ASCIt
6 1997 10070 ASC1l
61997  106% AsCI1
6 1997 1099 ASCI1
¢ 1997 w32 ASCI
¢ 1997 10405 AStIl
6 1997 10140 ° AStl
6 1997 10610 AsCIl
6 1997 10950 AsCIl
6 1997 ] ASCIl
6 1997 10382 astnt
6 1997 10128 AscIt
6 1997 10678 ASCIl

HOL/CRSADANOIDCOBTA0LACOSTL09 . notes 8. X3

W04 /CRSABAKOIDCOBTLOIACOBTS 15 . notes X4

K04 /CRIAOANOIDCOBTS 15AC00T000. . notes s Xf5

K04 /CRSACLNOZDCOBTOOTACOSTI39 . notes 8. Xt6

HO4L/CRSAOANO2DCOBT 139ACO8T404 . notes 0. X7

HO4/CRIAOAND2DCOBTAOLACOBTL00 .notes a.Xf8

HOLZCRSADANDZDCOSTLOPACOBTS 15, notes a.xt9

HO4/CRIAO4NU20CO8TS 1SAC09T000. notes ax. 110
HO4 /CRIAD4KO3DCOBTOPTACOBT 139, . notes .11
K04 /CRIAOLNOSDCOBT 1SPACO8TLDL .notes .12
N04/CRIADANOIDCOBTL0LACOBTLA09, notes oX.f13
NO4/CRIADLNOSDCOBTAODACOSTS 15 . notes ax.f14
NOL/CRIADLRO3DCOSTS 15AC09T000. notes aX. 15
ND4/CRIAGLNOLDCOBTOITALOBT 139 . notes aX.f16
KO4/CRSAOLRO4DCOST13PACOBTA0L . notes aX.f17
HO4/CRSAD4NDADCOBTL04ACO8TL09, notes ax.f18
NO4/CRSACANDLDCOBTLDPACOBTS 15, . notes ax.f19
N04/CRSADANDLDCOSTS15ACOPT000 . notes .20
KO4/CRIAOLNOSDCOSTOP7ACOBT139. notes oX.f21
NOL/CRIAOLNOSDCOBT 139ACOBTAD4 .notes aX.f22
H04/CRSACLNOSDCOBTLO4ACOBTL0Y . notes .3
HO4/CRSAOLKOSDCOBTAOPACOBTS 15.notes aX.f24
HO4/CRIADLNOSDCOS TS 1SACO97000.notes ax.f25
HD4L/CRIADLNOSDCOBTOS7TACOBT139. notes aX.f26
ND4/CRIADLNOSDCOBT 1SRACOBTA0L . notes ax.f27
KD4/CRSAGLNOSDCOBTA04ACOBTL0D . notes ax.f28
KOL/CRIAOLHOSDCOBTAOPACOBTS IS .notes aX.f29
HO4L/CRSADLNOSDCOSTS1SAC09T000 . notes ax.f30
04 /CRSAOLNOTOCOSTOPTACOBT139. . notes aX.f31
KO4L/CRIA0LROTOCOBT139ACOBT404 . notes X, 132
HOL/CRIADLNOTDCOBTL0LACOBTA09 . notes aXx.f33
KOS /CRIAOLNOTDCOBTADPACOBTS 15 . notes ax.f34
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3
3

HO4/CRIADLNOTDLO8TS 15AC09T000. notes oX.f35 AscI!
W04 /CRIADLNOBDCOSTOOTACOBTI. .notes  oX.f36 6 1997 9838 ASCIl
04 /CRSADLNOSOCOBTI3PACOBTL0L . notes aX.f37 6 1997 10460 ASClt
HO4/CRSAOLROBDCOBTA0AACO8TL09 . notes aX.f38 6 1997 10070 14
KO4/CRSADLROB0C0BTLO0PAC08T515 . notes aX.f39 & 1997 10584 ASCIl
HO4/CRIADLROZDCOBTS1SAC091000. notes aX. 140 6 1997 10980 AsClt
K04 /ERSADLNODDCOBTOFTACO8T 130, notes ax. #41 € 197 9890 ASCI
HO4/CRSAG4NOSDCOSTIITACOBTL04 . notes ax.fi2 6 197 10492 Ascll
HD4/CRIADLMOSDCOBTLOLACOBTL00 . notes ax.$43 6 197 10118 Ascll
NDL/CRIACLNOSDCOBTLO09ACO8TS 15 . notes ax.f4d 6 W7 10685 Ascit
HO4/CRIACLNOPDCOBTS 1SAC09T000. notes aX.#45 6 197 10946 ASCII
HO4/CR3ABLK100C0BTORTACO8T 139, notes ax.féé & 1997 $876 ascr?
NO4/CRIAGLNIODCOST 139AC0BTA04 . notes X 4T 6 1997 10498 Ascly
W04 /CRSACLHI0DCOBT404ACOBTL09 . notes aX.f48 6 1997 10113 ASCILI
%04 FCRIADSHI00COBTLO9ACO8T515 . notes ax.fi9 - 6 197 10632 ASCIS
N04L/CRIACSNIODCOBTS ISACOPT000. notes aX.f50 6 197 10904 ASCIt
04 /CRSAOSRIIDCOBTOSTACOST 139, notes aX.¥51 6 1997 9886 * ASCIT
K04 7CRIADLNYIDCOST 139ACOBTL04 . notes aX.152 6 1997 10485 AsSCIt
HO& JCRIADLN110COBT4D4ACOBT40P . notes aX.f53 & 197 10176 AsSCl?
HOL/CRIACANI1DCOBTL0PACOBTS 15 . notes aX.f54 6 1997 10524 . Ascnl
HOL/CRIAOLN110C08Y5 1SACO9T000 . notes aX.f55 6 1997 40834 ASC1}
HO4LZCRIAOLH12DCOBTOPTALOST 139 notes oX.f56 6 1997 o868 [ A{d )]
ROL/CRIAOLN1ZDCOST13PAC0ET4L0L . notes aX.f57 6 1997 10510 ASCIl
HOL/CRIA0LNI2DCOBTA0LACOETL09 . notes aX.f58 6 1997 10096 ASCl]
HOL/CRIADLN12DCOBTA0PALOBTS 15 . nates ax.f59 6 1997 10737 T ASCIl
NHD4/CRIADLN1ZDCOBT5 1SACODTO00 . nates aX.f&0 é 1997 10954 ASCII
NO4/CRIACLR130COBTCYTACOBT139. notes aX.$581 6 1997 9849 ASCIt
NO4/CRSABLNISDCOBT 13DACOBTL04 . notes ax. 962 6 1997 10469 Ascll
NO4L/CRIADSNIZOCOBT4O0LACO8TL00. . notes ax.f63 & 1957 10132 asctl
NO4 #CRSAD4NIZDCOBTAOTACOBIS 15 . notes ax.f64 & 1997 10711 ASCHI
N04L/CRIA04NIIDCOSTS 15AC09T000. notes aX. 165 6 1997 10954 ASCHI
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NDL/CRIADLN 16DCOBTOSTACOBTI39, notes ax.f66 () . hag 6 1997 o858 asctt
NO4L/CRIADSN14DCOBTIZOACO8TL04 Jnotes ax. 187 8 Aug € 1997 10450 ASCII
NOL/CRIADANTADCOBTLOLACOSTL09 . notes ax.t48 [ | Aug € V997 10166 ASCIl
KO0L/CRIADLHSSDCOBTA09ACORTS 15 .notes ax.$69 9 Aug & 1997 10499 ASCIL
HO4L/CRSADLNILDCOBTS 1SACCITO00 .notes ax.f70 9 Aug € 1997 10528 ASCIT
KOL/CRSADLNISDCOSTOITACOAT 139 . notes aX. €71 8 Aug 6 1997 9853 ASCIY
HOL/CRIADLNISDCOST 1S9ACCRTL0L .notes ax.f72 8 g 6 1997 10471 ASCII
NOL/CRIADLNISDLOSTLOLACOBTLOO .notes oX. 173 8 Ag 61997 10134 ASCIt
KO4/CRSAOLNISDCOATLOOACORTS 15 . notes aX. 74 9 Ay 6 197 10735 ASCIl
RO4/CRSADANI50CO8TS ISACO9TO00 . notes ax.f75 9 g 6 197 10905 ASCIS
HOL/CRIADANTEDCOBTOP7ACORT 130 . notes aX. 76 8 Aug & 1997 889 ASCIl
HOL/CRSADAR1EDCOST ISPACORTLA0L .notes aX.f77 | Aug 6 1997 10441 ASCl!
HO4/CRSADLNISDCOBTAOLACO8TL0 .notes ax.f78 | Aug 6 1997 10102 . ASCll
K04 /CRSADLN16DCOBTL09ACORTS 15 . notes .79 9 Ay 6 1997 10858 AsCil |,
04 /CRIAO4N160C08TS15AC09T000.notes ax.f80 ? Aug & 1997 10982 ASCHt
HO4/CRIADANTTOCOBTOOTACORT 139, . notes oX.181 Axg 6 197 o851 ASCll
04 /7CRIADSN1TOCOSTISOACOSTADL .notes aX.fa2 8 Aug 6 1997 10402 ASCIt
NOL/CRIADSNITDCOBTLOLACOBTLADD notes ax. 183 8 Aug & 1997 10052 ASCHl
HOL/CRIADLNITOCOBTLO9ACOBTS 15 .notes ax.f84 9 Aug 6 1997 10588 ASCIl
HO4L/CRIAOANITOCOBTS 1SACO9TO00 . notes ax. 185 9 Ag 6 1997 1087% ASCIT |
HO4/CRSADLNIEDCOBTOFTACORTIIT  rotes ax.f36 8 Ag 6 1997 9622 ASCIT
HOS/CRIAOANTBOCOBT 139ACOB8TL04 notes X187 g Aug & 197 10052 ASCIT
HO4L/CRIAOLNIBDCOBTA0LACO8TA09 . notes aX.f88 Aug & 1997 9018 ASCIl
HO4L/ZCRIADLNIEDCOBTLAOOACOBTS 15 . notes ax. 189 ] Aug & 1997 10201 ASC1t
NO4/CRIAC4N180COBTS 15AC09T000, . notes aX. 190 1 Mg 6 1997 10681 ASCHI
04 /CRIAOTNO1DCOPTO00ACO9T 158 notas X. 91 7 Aug & 1997 8838 . ascu
HOL/ZCRIAOTNOIDCODTISBACOVTZ219 . notes aX. 92 9 Rug 6 1997 1681 ASCHY
%04 /CRIADTNOIDCOPTZ19ACOPTIAS . notes aX. 193 8 Aug 6 1997 9212 ASCI
. W04 ZCRIAOTNO2DCO9TO00ACOVT 158, . notes aX. 94 7 Aug 6 1997 8977 ASCHl
HO4ZCRIAOTNO20CO9TISBACOT219. notes ax. 195 14 Aug & 1997 11928 ASCH)
ROL/CRIAOTNO20CO9T219ACO0T3E3 . nates aX. 96 8 Aug & 1997 9645 ASCH)
K04 /CRSAOTNO30C09T00QACOOT 158 . notes ax. 197 8 Aug 6 1997 9189 ASCI
HO4/CRSAOMIOIDCO9T1SBACDIT219 . notes ax.f98 10 Aug & 1997 12184 ASCH
HO4L/ZCRSAOTNOIDCOPTZ19ACO9TIES . notes .99 [ ] Aug 6 1997 9750 Ascll
NO4/7CRIAOTROLDCOTTO00ACOPT 158 . notes ‘axf.100 8 - Rug 6 1997 211} ASCHI
NOLZCRIAOTNOLDCOITISBALO9TZ19 . notes axf.101 10. Aug 6 1997 12302 ASCII
N04/7CRIAOTNOLDCODT219ACOPTIES .notes axf.102 8 Aug & 1997 9483 ASClL
04 /CRIAOTNOSDCOTTOO0ALOPT 158, . notes axf.103 8 Aug 6 1997 1314 4 ASCll
NO4ZCRSAOTNOSDCOITISBACODTZ19. . notes axf.104 10 Aug 6 1997 zn ASCI}
NOL/CRIADTUOSDCODT210ACOPTIES . notes aXf.105 8 Aug 6 1997 9434 ASCIl
K04 7CRIAOTNOSDCOPTOO0ACOPT 158 . notes oXf. 106 g Aug & 1997 923 ASCI1
HO4/ZCRSACTNOSDCOPTISBACOPTZ 10 . notes axf.107 10 Aug 6 1997 12188 ASCI}
HOL/CRIAOTIOSDCOOTRIOACOTISS .notes axf.108 8 Aug 6 1997 9634 ASCL]
KO4/CRSAOTNO7DCOSTO00ACOST 158, notes axf. 109 Aug 6 1997 9209 ASCII
NOL/ZCRSAOZNOTOCOOT ISBACODT219.notes axt. 310 10 Aug 6 1997 1312 ASCI3
HO4ZCRIAONNOTDCOPTZ19ACOOTIES .notes axf. 111 8 Aug & 1997 o716 ASCII
#04 7CRIAOTNOBDCOPTO00ACO9T 158 . notes axf.112 | Aug & 1997 0TS Ascti
HO4ZCRIAOTNOBOCOITISBACO9T219 . notes axf. 113 10 Aug 6 1997 12250 ASCII
N04/ZCRSAOTNDEDCOFT219ACO9TIA3  notes axf. 144 (] Aug 6 V1997 0548 ASCIY
NO4/CRIACOIDCOITOO0ACOPT 158 . notes oxf.115 8 Aug 6 1997 9155 ASCII
NO4/CRIABZNCODCOOT 158ACO0T210 . notes | axf.116 10 Aug & 1997 12284 ASCII
N04/7CRIAOTHOPOCOPT219ACOPTIE3 . notes axf. 137 8 Aug 6 1997 95658 ASCIL
KOL/7CRIAOTNI00COPTO00ACO9T158 . notes axf.118 8 g 6 197 9135 ASCIL
K04 /ZCRIAOMNI00COTT158AC09TE19. notes axf.119 10 Aug & 1997 12270 ASCII
HOL/CRIAOTNIOOCOITZ 1DACODTIES . notes aXf.120 8 Aug 6 1997 9700 ASCI]
HOL/CRIAOTN11DCO9TO00ACO9T IS8, . notes oxf, 121 [ Aug € 1997 9101 ASCI]
HOL/7CRIAOTNTIDCOPTISBACO9T219. . notes oxf.122 10 g 6 1997 12264 ASCII
HOL7CRISAOTNIIDCOITZIPACOOTISS .notes fA3 8 Aug 6 1997 0648 ASCII
HO4/7CRIAOTNIZDCOPTOO0ACOPT 158, notes axf.124 8 Aug 6 1997 9097 ASCIE
HO4/ZCRIAONN12DCO9T 158ACOPT219 . notes oxf. 125 10 Aug & 1997 12228 ASCI}
HO4/CRIAOTNI2DCOPTZIOACOPTISS .notes axf.126 ] Aug & 1997 9620 ASCIl
HO4/CRIADTN13DCOOTO00ACOPT 158 . notes axf. 127 8 Aug 6 1997 0159 ASCIl
NO4/CRIAOTNTIDCOOTISBACOOT219 .notes axf.128 10 Aug 6 1997 12204 AsCIl
NO04/CRIAOTNIZDCOPTRI9ACOITISI . notes axf. 129 8 Ag 6 1997 9658 * ASCI
KOS /7CRIADTNILDCOSTOO0ACOT 158, . notes axf.130 8 Aug € 1997 o127 ASCI1
04 7CRIAOTRIADCOOT ISBACOOTZ19.notes axf. 131 10 Aug 6 VW7 12252 Ascil
N0L/7CRIAOTNIADCOTTZ IPACOPTIES . notes axf. 132 8 Aug & 1997 9716 ASCIt
NOL/CRIAOTNISDCOFTO00ACOPT 158 . notes aXf. 133 e - Aug 6 1997 «Nnn - ASCll
HO4/CRIAOTN1SDCOTTISBACO9TZ 19 .notes oXf. 134 10 Aug 6 1997 12234 ASCII
no-'./cmumsnco?mnm.mu oxXf. 135 8 Aug & 1957 L 74} ASCIN
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UD4 7CRIACTHI6DCOPTO00ACOOTISB. notes
04 JCRIAOTMIEDCOITISBACO0T 219 . notes
ND4/CRIAOTN16DCOPTZIOACOOTISS  notes
HOL/CRIAD TTDCOITOD0ACOST 158, notes
HOL7CRIAOMNITDCOOTISBACOOT219 . notes
K04 /CRIAOTHITOCOPTZIOALOITSE3 . notes
HOKLZCR3AOTM 130COPTCO0ACOT158. notes
H04/7CR3AONII1BDCOOTISAACO9T 210 . notes
04 7CRIAOTN18DCOPT219AC0PT353 . notes

Computer
File Rame

K12/CR3A12N01DCOBTOP7ACORT 139 . notes
X12/CR3A1ZN01DCO3T139ACO8TA04 Jnotes
N12/CR3A12N01DCOBTAO4ACOBTL00 . notes
X12/CRIAIZNO1DCOSTL09ACOBIS 15 . notes
H12/CR3A12N01DCOBTS 1SACO9TO0D . notes
N12/CR3A2N020COBTO97ACOBT139.notes
H12/CRSA12N02DCOBT 139ACOBT404 . notes
N12/CR3A12N02DCOBTSLO4ACOBTL0S . notes
K12/CR3AT2N02DCOBTAOIACO8T515 . notes
R12/CR3SA12K02DCOBTS TSACO9TO00 .notes
K12/CR3AT2N03DCOBTOPTACOBT 139, notes
N12/CR3A12N03DCO8T 139ACOTA04 . notes
N12/CRIA12N030COBTA04ACORTL0S . notes
H12/CRIAT2N030COBTAOIACOBTS 15 . notes
N12/CR3A12N03DCOBTS1SACOPTO00.notes
N12/CR3A1ZN0LDCOBTOOTALOBT 135 . notes
N12/CRIA1ZNOLDCOBT 13PACOBTADA .nOtes

%12/7CR3AIN0IDCOBTL0RACO8TA0T .notes -

H12/CRSAT2N04DCOBTA0IACORTS 15 .notes
H12/CRSAT2N04DCOSTS1SACOSTO00 notes
¥12/CRSA1ZN05DCOBTOF7ACOET 139.notes
N12/CRIA12N05DCOBT 139ACOBTLDL .notes
H12/CRIA1ZN05DCOSTLOLACOBTATT .notes
H12/CRIA1ZNOSDCOBTLOPACOTS 15 .notes
K32/CR3A125050C08T515AC00T000. notes
N12/CR3A12N0SDCOBTOITACOBT 130 .notes
M92/CR3A1ZN0SDCOBT139ACO8TLO4 .notes
K12/CR3A12N0SDCOBTA0LACOBTACY .notes

K12/CR3A12N06DCOBTL0IACO8TS 15.notes |

H12/CR3AI2N050C0O8TS 15AC09T000. notes
N12/7CRIA12N07DCOSTOI7ACORT I3 .notes
N12/CR3A12N07DCO8T 139AL0BT404 .notes
N12/CRSAI2N07DCO8TL04ACO8TA0T .notes
H12/CR3A12N07DC0BTAOFACO8TS 15 . notes
K12/7cR3A12M07DCO8TS 15AC09T000 . notes
H12/CRSA1ZN080CO8TOITACOST139 . notes
N12/CR3A12§050C0BT 139AC08T404 .nates
H12/CR3A12N030C0BTA04ACOBTL09 .notes
N12/CR3AI2N080C08T409AL0BTS 15 . notes
N12/7CR3AT21080C08T5 154091000, . notes
H12/7CRIAT2N090CO8TOPTACOBT139.notes
R12/CRSAT2N090C0ST139ACO8TA04 . notes
N12/CRSAI2H0PDCOBTL0LACOBTL09. notes
K12/CR3AT2409DCOBTA0PACO8T515.notes
R12/CRIAT2N090COBTS1SACO9T000. notes
N12/CR3A 12N 10DCOBTOO7ACOET 130 notes
N12/CR3AI21100COBT I3PACOBTL04 .notes
M12/CRIA12N100C0BT404ALOBTL09 .notes
H12/7CRIAI2N100C08T409AC0BTS 15 notes
H12/7CRIAIN100C08T5 15AC09T000. notes
H12/7CRIA12M11DCOBTOF7ACOBT 139 . notes
N12/7¢CR3A 128110008 T13DACO8TA04 .notes
H12/7CR3A124310COBTL04ACOBTA09. . notes
R12/CRIAT2NI1DCOBTLOOACOBTS15 . notes
R12/CR3A12M11DCOBTS15ACO9T000. notes
B12/CR3AIZNI2DCOBTOITACOBT 139.notes

-
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axf. 1346 L4 dug & 1997 0164 Ascll
axf,337 10 Aug 6 1997 12202 AsCIl
af.138 8 Ag 6 1997 9690 ascll
axf, 139 7 g & 1997 L) ASC13
axf. 140 10 A 61997 12069 AsCIl
axf, 141 [ } Ag 6 1997 9704 AsCll
axf, 142 T Aug 6 1997 8353 Ascll
axXf, 143 9 Ag 6 1997 11841 Asclt
oxf, 144 | Aug 6 1997 382 AsCll
Tape Backup Nurber of,  File Date File Size File Type
File Name Print Pages (Output) (Bytes) (Format)
axf. 143 14 Aug 6 1997 o347 - AsCll
axf. 146 8 Avg 6 V1997 9831 ASCil
axf. 147 8 Ag 6 197 0454 ASCI1
axf.148 8 Aug 6 1997 10021 AsCIt
axf. 149 8 Aug 6 1997 10303 Ascll
axf. 150 8 Aug 6 1997 9585 AsCtt
axf. 151 8 Aug 6 1997 10156 ASCIHl
axf, 152 8 Ag 6 1957 9351 Ascit
axf.153 8 Aug & 1997 10183 ATl
axf. 154 9 Aug € 1997 10642 Ascl)
axf. 155 4 Aug 6 1997 715 ASCIE
axf. 156 8 Aug € 1997 10345 ASCIl
axf.157 3 Aug 6 1997 9853 ASCIT
axf.158 9 Aug & 1997 10412 ASCIT
axf.159 9 Avg 6 1997 10645 ASCIl
axf. 160 8 Avg & 1997 o751 ASCI}
axf. 161 8 Aug 6 1997 30355 ASCII
axf.162 [ Aug 6 1997 $857 ASCII
axt.163 4 Ag 6 1997 10452 AscIt
axt.164 2 Aug 6 1997 10704 ASCI!
axf. 165 8 Auvg & 1997 755 AscIt
axf, 166 8 Avg 6 1997 10331 ASCl
axf.167 8 Ay 6 197 9295 AScll
axf.168 9. Aug 6 1997 10450 ASCIt
axf.169 9 Aug & 1997 Wwne AsCll
axf.170 g Aug 6 1997 755 ASClt
axf. 171 -8 Aug 6 1957 10313 ASCII
axf. 1T 8 Aug 6 1997 9898 ASCI1
axf. A3 9 Aug & 3997 10418 ASCI1
axe. T4 9 Aug & 1997 10700 AsCll
axf. 75 8 Aug & 1997 9725 ASCII
axt, 176 8 Aug 6 1997 10317 ASCIL
Caxf AT7 8 Aug 6 1997 9924 ASCL!
axf. 178 9 Aug & 1997 10432 ASCI1
axf. 179 9 Aug 6 1997 10696 ASCII
axf.180 8 Aug 6 1997 §733 AsSCIl
axf. 183 8 Aug 6 1997 10315 ASCI]
axf.182 8 Aug & 1997 9926 ASCI1
axf. 183 J Aug 6 1957 10430 ASCID
axf. 184 9 Aug & 1997 10700 ascii
axf. 185 8 Aug 6 1997 9724 ASCIL
axf.185 8 Aug 6 1997 10303 ASCII
oxf. 187 8 Aug 6 1997 9912 ASCIl
axf.138 9 Aug 6 1997 10410 ASCIL
axf. 189 9 Aug 6 1997 10702 AscIt
ax$. 190 8 Aug 6 1997 g728 Ascll
axf. 191 8 Ag 6 1997 10291 ASCII
axf.192 8 Aug 6 1997 L it ASCII
axf. 193 9 Aug 6 1997 10404 ASCIT
axf.194 9 Aug 6 1997 10694 Ascit
axf. 195 8 Aug 6 1997 9709 ASCIT
axf. 195 8 Aug 6 1997 10302 ASCII
axf. 197 & Aug & 1997 9922 ASCI
axf.198 $ Aug 6 1997 10404 AsSCl
axf.199 9 Aug 6 1997 10696 Ascll
axf,200 8 Aug 6 1997 719 ASCI}

.
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N12/CR3ATN120C08T1SOACORTL04 ot es axf.20% 8 g 61997 10310 ASCIl
N12/CR3ATZN20C08T404AC0BTL05 . notes axf.202 8 Kg 6 1997 o206 ASCII
R12/CRIA12N120C08T400ACO8TS 1S . notes axf.203 9 g 6 1997 112 ascii
N12/CRIATZNI2DCOBTSISACOSTO00. notes oxf.204 9 A 6 1997 10710 ascll
H12/7CR3AT12N130COBTOOTACORT 139 notes ax§,205 8 aug 6 1997 mr Ast1l
K12/CR3A12M130C08T 130ACO8TL04 notes axf.206 8 ag 6 1997 10302 ascit
H12/7CR3A12413DCOBTA04ACOATL09, notes axf.207 8 g 6 1997 9906 ASCIS
H12/CR3A12N130C08T409ACO8TS 15, notes axf.208 9 hg & 1997 10406 AsSCIl
N12/7CR3A12N130C0BTS 15AC09T000. notes ax{.209 9 , Aug 6 1997 10700 Ascil
HI2/CR3AT2N14DCOBTOITACOST 139 notes axf.210 8 Aug 6 1997 9T Ascil
N12/CR3AT1ZN14DCOBTISPACO8T4A04 notes axf.2an 8 g & 1997 10310 ASCll
N12/CR3A12N14DCOBTL0LACO8TL00 notes axf.212 . 8 Ay 6197 9900 AsCly
N12/CRIATZN14DCOBT40FACO8TS 15. notes axf.213 9 ag 6 1997 10404 AsSCIE
N12/CR3ATZNILDCOBTS1SACO9TO00. . notes axf.2k 9 g 6 1997 10708 ASCll
W12/CR3AT2N1SDCOBTOOTACORT IS0 notes - aXf.215 8 Aug 6 1997 9755 Asen
%12/CR3AT2N15DC08T 139ACO8T404  nates axf.216 8 Ag 6 1997 10311 ASCH)
H12/CR3AIZN1SDCOBTAOLACOBTA00. notes axf.217 8 Aug 6 1997 w2 AsCIl
H12/CRSA1ZNI5DCOBTA09ACOBTS 15, notes axf.218 ¢ g 6197 10400 ASCIt
N12/CR3ATZN1SDCOBTS1SACOOTO00 . notes axf.219 ¢ g 6 1997 10704 Asc1l
H12/CR3AT2N16DCOBTOITACOBTISO .notes axf.220 3 g 61997 o751 AseIl
N12/CR3ANZN160COBTISPACOBTL04 notes axf.224 1 . g 61997 10373 AsCIl
HIZ/CRIATZNISDCOBTLO4ACOBTL09. notes aXf,222 g g 6 19T 9865 AsCIt
N12/CR3A12N18DCO8T4OPACOBTS 15 .notes .22y ' Ag 61997 10458 ASCIY
N12/CR3AT12N160COBTS 15ACO9TO00. notes oxf.224 9 Aug 6 1997 w0712 ascrl
K1Z/CR3A12N17DC08TOTACO8T 130 notes axf.225 ] Avg & 1997 o715 ASCI1
N1Z/CR3ATN170COBTISIACO8TSL04 . notes oxf.226 ¢ g 6197 10258 ASCIl
X12/7CR3AT2M1TDCOBTLO4ACOBT4L09. notes axf.22? 8 Aug 6 1997 9807 ASCIT
K12/CR3A1ZN1TDCOBTLO9ACO8T5 15 . notes axf.228 s Aug € 1997 0377 AsCII
H12/CRSA12KI70COBT55AC05T000 notes .29 9 g 6 1997 10847 ascit
N12/CR3A12N1B0C08TOPTACORT 139  notes axt 230 [} Aug 6 1997 9498 AscI!
H12/CR3A12N18DCOBT 139ACOBT404 notes axf.23) 1 Aug 6 1597 9960 ASCIt
N12/CR3A1ZN1BOCOBT404ACOBTA09. notes axf.232 8 Aug 6 1997 9645 ASCIT
N12/CRIA1ZNISDCOBTLOFACOBTS 15 . notes .23 8 Aug 6 1997 10092 - ASCII
N12/CR3A12Y412DCOBTSISACO9TC00. notes f. B34 9 Ag 6 1997 10508 ASCII
N12/CRIAIBNDIDCOITO00ACOPT 158 notes axf.235 7 . Awg 6 1997 8528 ASCIE
N12/7CR3ATBNDIDCODTISBACO9T219. . notes oxf.236 9 Aug 6 1997 1642 ASCIl
H12/CR3A1BNDTI0COPTRIPACO9TIES .notes .37 8 Ag 6 1997 9119 AStll
K12/CR3AIBNO2DCOFTO00ACOTT 158 . notes axf. 38 7 A 61997 8817 ASC11
N12/CR3AIEN02DCOPTISBACO9T219. notes .39 10 Axg 6 1997 1021 ASCI3
N12/CRIAIENU2DCOTT219ACOPTIS .notes axf.240 g Aug 6 1997 9416 Ascil
N12/cR3AIN030COPTO00ACOPT 158 notes axXf.241 8 A 6 N7 8949 AsCIl
H12/CRSATSNOSDCOOTISEACO9T219.notes . aXf.242 10 Aug 6 1997 12016 Ascll
H12/CRSATBND3DCOTT219ACO9T3S3 . notes axf.243 8 Aug 6 1997 9462 asclt
N12/7CRIA18ND4DCOPTOO0ACOIT 158, notes axf. 24k g Aug 6 1997 8947 ASCIT
K12/CR3A1BNOADCOST 158AC09T219 . notes axf. 245 1 Aug 6 1957 1985 ASCll
H12/CR3ATBNDADCOPT219AL09TSS .notes axf.246 8 Ag 6 1997 9488 ASC11
#12/7CK3ATBNO5DCO9TOO0ACOPT158. notes axf. 7 ] g 6 1997 BT Ascll
K12/CRSAIBNOSDCOTT1SBACOPTZ19. Aot s axf. 248 1° g 6 1997 12013 ASCIT
K12/CRIAIER0SDCOTT219ACO9TSE3 .rotes axf.249 s Aug 6 1997 9531 aAsc1y
K12/CR3A18K0SDCOITO00ACO9T 158 notes axXf.250 1 Aug 6 197 8939 Asclg
N12/CR3A1BNOSDCO0T 1S8ACOPT 219 . rotes axXf. 251 10 Aug 6 1997 12013 ASCII
H12/CR3AVBN0SDCOPTZISACOITIES . notes axf.252 8 Aug 6 1597 9539 ASCII
H12/CR3A1BHOTDCO9TOO0ACOT 58 notes aX£.253 8 Aug 6 1997 8933 ASCI1
N12/CR3ATBNOTOCOOTISBACO9T219 . notes axXf.254 10 Aug 6 1997 12013 Ascit
H12/CR3AISHOTDCOTT219AC09TSE3 .notes aX£.255 8 Ag 6 1997 1 _ &scIl
H12/CR3AT8NOBDCOTTO00ACOTTISS. notes axf.256 s g 61997 8543 ASCIS
N12/CRIAIBNOSDCOPTISBACOPT21P.notes |, aXf.257 10 Avg 6 1997 12014 ASCI1
H12/CK3A1BN0BDCO9TZ 1PACOPTISI . notes axf.258 3 Aug 6.9597 9587 ASCHI
N12/CRIA1BNOSOCOTTODOALO9T 158 . notes axt.259 s Aug 6 1997 89543 ASCHI
N12/CR3AIBNOFOCOOT1SRACO9T215. notes axt.250 10 Ag 61997 12013 ASCHE
N12/CRIA1BNOF0CO9TZIPACOIT3SS . notes axt.261 [ A 6 1997 9589 asciy
N12/CR3A1BN100COTTOD0ACOIT158. notes axf.262 8 g 6 1997 8937 AsCll
R12/CRIAIBNI00COPT158ACO9T219. notes aX£.253 10 A 61997 1989 . aseu
K12/7CR3A1ZN100C09TZI9ACO9TIS3 . notes axf. 254 8 Aug 6 1997 9587 ASCII
N12/CR3A 18N 10CO9TO00ALOPT IS8 notes axt.285 8 Ag 6 1997 8935 ASCIE
K12/CRIATENS 1DCOIT ISAACO9TZ19. notes axf.265 10 Aug 6 1997 1993 - ASCIL
K12/7CR3A1BM1 1DCOTT2ISACOPTIES Jnotes axt.267 s Aug 6 1997 o577 . AsC1l
N12/CR3AIBHI2DCOTO00ACOPTISE. notes axf.2s8 8 A 6 197 8937 - ASClI
N12/7CR3A1BNI2DCOPTISBACOPT219. notes axf.269 10 Ay 61997 1997 ASCII
N12/CR3A1BN120C07T219ACOTIES .notes axt. 270 (1 Aug & 1997 9632 ASCIZ
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H12/CR3A1BK130C09TO00ACO0T 158 . notes
R12/7CR3A18N130CO0T 15BAC09T219 . notes
K127CR3A38N13DCOPTZ1OAC09T343 . notes
N127CR3ASBN14DCOFTO00ACOT1SE. notes
%12/7CK3AI8N14DCOPTISBACO9T219. notes
H92/7CK3A1BH1ADCOTT2IPACO9TISI . notes
%32/CRIA18415DCOPTO00ACO9T1SB. notes
%12/CR3A18N15DCO9TISBACOPT210. notes
K12/CR3A 18K 15DC09T21PACO9TIES . rotes
X12/7CR3A12N18DC09TO00ACO9T158 . notes
N12/CR3A1BNBDCOPT 158ACO0T219. rotes
K12/CR3AIBN18DCO9T21FACO9T3E3 . notes
R12/CRSA1BNITDCO9TO00ACIOT 158, notes
H12/CRSAIBNITOCOT1SBACO9T219. notes
H1Z/CRIAIBNITOCOPTZ19ACOPT3E3 . notes
N12/CR3A18N18DCO9TO00ACOPT IS8 notes
H12/CR3A1BN1BDCOIT1S8ACO9T219 . notes
H12/CRIATBNISDCOITZIPACOPTIES .notes

Computer
File Name

N23/CRIA1EN0TDCOITO00ACIPTI58 . notes
NZ3/CRIA1ENOIDCOOTISBACO9T219 . notes
KZ3/CRIAISN0IDCOPTZIGACOITISS . notes
KZ3/CR3AIEN02DCO9TO00ACOPT 158 notes
HZ3/CRIA1EN02DCOTISBACOPT219. notes
RZ3/CRIATEN02DCOPT219ACOPTIEI .notes
K23/CR3A16X030C09T000ACO9T158. notas
KZ3/CASA1EN03DC09TISBACOTZ19 . notes
H23/CR3A16H03DCOIT21GACOPTIES .notes
NZ37CRIAIEN0ADCOPTOO0ACOIT 158 . notes
NZ3/CRIA1ENDLDCOTISBALODT2 19 . notes
NZ3/CRIATENOADCOTT219ACO9TISS . notes
NZ3/CRIA16N05DCOITO00ACOITISE  notes
#Z3/CR3A1EN05DLOIT 158AC09T219. notes
HZ3/CRIA16KOSDCOITRIPACOTTIES .notes
KZ3/CRIAVENOSDCOITO00ACOTT 158, notes
- HZ3/CRIAIENDSDCOITISACOTT219 . notes
HZ3/CRIA1EN0EDCOOTZIGALOITIES .notes
HZ3/CRIA1EN0TVCOITO00ACOTT I58.notes
H23/7CRIA1ENOTOCO9T1SBACO9TZ 19 . notes
HZ3/CRIA16NOTVCOITZIPACOITISS . notes
H23/CRIATENOBDCOITOO0ALOFTISE .notes
H23/CRIATSNOBOCOTTISEACOITZ19 . notes
H23/CRSAIENCEDCOPTZ19ACOPTISS .notes
HZS/CRIA1EN0PDCOTTO00ACO9T 158, notes
K23 /CRIA1EN09DCOPTISBACOPTZ19. notes
N23/CRIATEN090COPTZIPACOPTISS .notes
N23/CRIATENI00CO9TO00ACO9T 158 notes
HZ3/CR3A1ENI0DCOOTI5BAC9T219 . notes
K23/CR3A1EMI0DCOPTZ19AC097343 . notes
H23/CRIAVSN11DCO9TO00ACO9T158. notes
NZ3/CRIATEN11DCOITISBACOPT21D. notes
NZ3/CRIATENTIDTOITZIPACOPTIE3. . notes
N23/CRIAVENI2DCOITO00ACOPT 158, notes

HZ3/CRIANENI2DCOPTIS8ACOPTZ 10 . notes

H23/CRIAISN12DCO9T219ACO0TEES . notes
H23/CR3A15013DCOPTO00ACEIT158.notes
#23/CRIAVEHIZDCOOT 158AL0PT21P. . notes
NZ3/CRIAISHTI0DCOPT210ACO9TIE3 . notes
%23/CR3A16N14DC09TO00ACOPT158. . notes
NZ3/7CRIAISHTADCOPTISBACO9TZ 1. notes
NZ3/CRIATENILDCOIT2IOACO9T363 . notes
N23/CRIA1EN1SDCOPTO00ACOPT 158, notes
HZ3/CRIATENTISDCOPT 158AC00T219 . notes
HZ3/CRIATENIS0CO9TZ19ACO9TIES .nctes
HZ3/CRIAVEN16DCOFTO00ALOITI58.notes
HZ3/CRIATEN1EDCOTTISBACOTTZIO .. notes
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axf.27i Aug & 1997 8939
oxf.27 10 gy 6 1997 1983
xf.2m3 8 g 6 1997 0485
axf. 274 Axgg & 1997 8933
©axf.2Ts 10 g 6 197 1089
axf.276 ] Agg 6 1997 8490
axs, 277 ) Aug 6 197 8939
axf.278 10 g 6 1997 11991
axf. 27 8 Aug & 1997 95684
axf.280 7 Aug 6 1997 8906
axf.28) 10 Aug & 1997 12003
axf.282 8 Avg: 6 1997 9480
f.283 7 Aug 6 1997 8350
axf.284 10 Aug 6 1997 12018
oXf.285 8 Aug 6 1997 9460
axf.288 7 Aug 6 1997 8564
axf.287 9 Aug 6 1997 11690
axf.288 g Aug 6 1997 9364
Tape Backup Nurber of File Date File Slze
File Name Print Pages (Output) | (Bytes)
axf.2s8% T Aug 6 1997 8785
axf.290 9 Aug 6 1957 11918
axf.291 8 Aug 6 1997 9323
axf.292 7 Aug 6 1997 8087
axf.2v3 10 Aug 6 1997 17
axf.29% 8 Aug 6 1997 9508
axf.295 8 Aug 6 1997 9201
ox{.206 10 Aug 6 1997 12285
of,297 8 Aug 6 1997 9656
oxf.298 [} Aug 6 1997 9195
axf.299 10 Aug 6 1997 12225
axf.300 g Ag 6 1997 oI
axf. 301 8. Ag 6 1997 9167
axf.302 10 Aug 6 197 12209
axf.303 8 Aug € 1997 9942
oxf.304 [ ) Awg 6 1997 9131
axf.305 10 Aug 6 1997 12325
ax¢.306 ) Aug 6 1997 9950
axf.307 g Aug 6 1997 9097
oxf.308 10 Aug 6 1997 12305
axt.309 [} Aug 6 1997 9958
axf.310 8 Aug € 1997 9113
axf. 311 10 Ay 6 1997 12248
axf. 312 8 Aug 6 1997 9942
axf£.313 8 Aug 6 1997 9195
axf.314 10 Aug 6 1997 12287
axf. 315 ] Aug 6 1997 9902
axf. 316 8 Aug 6 1997 o7
axf.317 10 Aug 6 1997 12257
axf. 318 8 Aug 6 1997 $980
axf.319 [ } Aug 6 1997 L2
axf.320 10 Ag 6 1997 12237
axf.321 ] Aug 6 1997 99560
axf. 322 8 Avg 6 1997 9203
axf. 33 10 Aug 6 1997 12259
axf.326 Agg 6 1997 9922
axf. 325 8 Aug 6 1997 9155
axf.x28 10 Aug & 1997 12273
axt.327 8 Aug 6 1997 914
axf.328 8 Avg 6 1997 9151
axf.329 10 Aug 6 1997 12195
oXf.330 8 Aug 6 1997 9968
axf. X314 [ Ay 6 1997 9195
axf. 332 10 Aug 6 107 12zn
axf.333 8 Aug 6 1997 98%0
axf. 34 7 Ag 6 1997 9108
axt.335 10 Aug 6 1997 \Frigg

ASCIL
Asclt
AsCIl
ASCIT
ASCll
ASClL
AsCll
ASCll
AsClt
AsC1l
AsCll
AScll
AsCll
ASCll
AsC1l
AsCIl
AsCll
Ascll

File Type
(Format)
Ascll
ASC11
ASCI1
ASCIt
Asc1l
AsSC1l
ASCIt
ASC11
ASCI1
ASCIl
ASCIl
ASCI11
Asc1t
AsCll
ASCIl
AsClt
ASClE
ASCI]
ASCHI
Ascll
AsCll
Asci!
Ascii
ASCHT
ASCIl
ASCI1]

, ASCl1

ASCIl
AsCll
Ascil
Ascll
AscIl
ASCI
ASCI)
ASCI
AsSCll
ASCIt
aAsCll
ASCll
ASCI
AscCil
AsCli
ASCIl
ASCll
ASCII
ASCII
ASCIt
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N23/CRIAVEN16DCO9T2IDACOITIAS  nétad axf.334 8 Aag & 1997 T2 ASCll
KZ37CRIANSH1TDCOPTO00ACOTISE notes axf.337 7 Aug & 997 24 ASCII
NZ3/CRIAIGNTTOCOTTISBALOTT219. notes axf.138 10 Aug & 1997 12268 Ascll
KZ3/CRSAGHITOCOPT219ACO9T3E3 .notes axf.339 g aug 6 1997 o710 ascll
KZ3/CR3A16H80C09TO00ACOOT 158, notes oxf.340 7 Aug 6 1997 8547 Ascll
N23/CRSA16H1B0C0OT 158ACO9T219 . notes axf. 341 9 Aug 6 1997 1982 AsCIl
NZ3/CR3A16N1BDCOTTZ 19ACOPTSES .notes axf.342 8 .Aug 6 1997 0408 AsCIl
W23 /CR3AZIN01DCOBTOO7ACOBT 139. notes axf 43 7 Aug 6 1997 9507 ascil
NZ3/CRIAZINOIDCOBT 139ACOBT4L04 . notes a3 ] - Aug 6 1997 0886 Friat]
NZ3/CR3AZINOI0COBT404ACOBTL09 . notes axf, 345 8 Ag 6 1997 959 ASCIl
H23/CR3AZIR01DCOBTE0PACOBTS 15 . notes axf. 346 ] Ay 61997 10145 ASCI
H23/CR3AZINOIDCOBISISACOOTO00. notes - aXf.347 ] Aug 6 1997 10495 ASCIT
NZ3/CR3AZINO2DCORTOT7ACOBT139. notes .38 8 A 6 1997 $818 ASC1t
K23 /CRIAZINOZDCOBTIS9ACO8TA0S . notes axf. 349 8 . g 61997 10266 Ascll
HZ3/CRIAZINO2DCOBTLO4ACO8TA00. . notes - aXf.350 8 Ay & 1997 9953 asctl
HZ3/CRIAZINOZDCOBTAO0PACOBTS 15, notes axf.351 8 Aug & 1997 10259 ascil
NZ3/CRIAZINOZDCOBTS 15ACOPTO00. notes axf.352 9 Aug & 1997 10850 ascul
NZ3/CRIAZINO3DCOBTOSTACOST 139, . notes axf.353 ] g 6 1997 817 ASCI]
K23/CR3AZINCIDCOBT I3OACO8T404 . notes axf.354 ] Aug 6 1997 10473 AsSCIl
H23/CRIAZINOIOCOBTADLACOBTL09 . notes axf.355 8 Aug 6 1997 10038 Asc1l
%23 /CRSAZINO3DCOSTSOIACOBTS 15 .notes axt.$56 9 Aug & 1997 10634 AsCIl
K23 /CRSAZINO3OCOSTS 15ACO9TO00. notes axf. 357 9 Ay 6 1997 10899 ascil
%23 /CRIAZIN04OCOBTOITACOST 139, notes aX#.358 8 Axg 6 1997 o437 ASCll
H2S/CRIAZIHOLDCOSTIIPACOBTA0L .notes axf. 359 s Aug 6 1997 10445 AsCIl
NZ3/CR3AZINOLDCOBTAD4ACOBTA09 notes axf.360 8 g 6 1997 10089 Aschl
N23/CRIAZINOADCOBTLOPACO8TS 15 notes axt 351 1] g 6 1997 10652 ASCIY
NZ3/CR3AZINO4LDCOBTS 1SAC09T000. rotes axt. 362 9 Aug 6 1997 10944 ASCIT
H23/CR3AZIN0SDCO8TOPTACOBT 139 notes axf.383 8 A 6 1957 9891 AscIl
423 /CR3AZINOSDCOBTISPACOBTS04. notas axf. 384 8 Aug 6 1997 10463 _  AsCIt
HZ3/CR3AZINOSDCOBTA0SALOBTA00, notes axf.385 ' Ay 6 1997 10148 AsCIt
NZ3/CRSAZINOSDCOBTA0PACO8T515 . notes axf. 366 ¢ Aug 6 1997 10646 Ascil
HZS/CRSAZINOSDCOBTS 15AC09T000. notes axf.387 9 Aug 6 1997 10084 ascIt
HZ3/CRIAZINOSDCOBTOPTACOET 135 . notes axf. 368 8 Aug 6 1997 9381 asc1l
NZ3/CRIAZINOGDCOBT 139ACOBT404 notes axf.369 8 Aug 6 1997 10431 AscIl
NZ3/CRIAZINOSDCOBT404ACOBTA00 notes axf. 370 8 - hug 6 Y997 10126 AsCHt
W23 /CRIAZINOSCCOBTLODACOBTS 15 .notes axf.37 9 Mg 6 1997 10588 Asclt
HZ3/CR3AZINDAOCOSTS 15ACO9TC00. notes e 372 9 Aug 6 1997 10912 Ascrt
HZ3/CRIAZINOTOCOBTOITACOBT 139, notes ot.373 s Aug & 1997 9359 Ascll
H23/CRIAZINOTOLOBT F39ACOBTL04 . notes axf.37% 8 g 6 1997 10459 ascIl
HZ3/CRIAZINOTOCOBT404ACO8TA09. notes ax{.375 ] hag 6 1997 10143 AscIl -
H23/CRIAZINOTUCOBTLOTACOSTSS .notes axXf.376 9 Aug 6 1997 10498 Ascll
NZ3/CRIAZINOTOCOBTS 15AC09TO00. notes axt 377 9 Ag 6 1997 10904 Ascll
K23 /CRIAZINDEDCOBTOO7ACO8T 130 . notes ot 378 '] Aug 6 1997 9370 Ascil
N23/CRIAZINDEOCOST I3PAC08T404 . notes $.379 g Aug 6 1997 10442 asch
N23/CRIAZINOBDCORTA04ACORTA0D notes axf.380 8 Aug 6 1957 10106 _  ASCIT
NZ3/CRSAZINOEDCOATA09AC0ATS 15 notes axf.381 9 A 6 1957 10664 Ascit
K23 /CRIAZIKOB0COATS 15AC09T000 . notes axe.382 9 Ag 6 1997 10298 Ascil
HZ3/CRIAZINOFOCOSTOFTACOBTI3D. notes axf.383 8 Ay & 197 9002 ascHy
H23/CR3AZINOF0COST 139ACOBT404 . notes axf. 384 8- A 6 1997 10453 ASCIl
H#23/CRIAZINOFOCOBT404AC08TAD9. . notes axf.385 3 Aug 6 1997 10125 - Ascll
#Z3/CRIAZINDIOCOSTAOPACOBTS 1S .notes axf.385 9 Aug € 1957 10622 ASCIl
NZ3/CRIAZINOSOCOBTSISACOPTO00. notes axf.387 9 Aug 6 1997 10888 ASCI
H23/CR3AZIN10DCOBTOITACOST 139. notes axf.3a8 ] Aug & 1997 %24 AscHl
NZ3/CRIAZINI00COSTISOACO8TA0 . notes aXf.389 8 Aug 61957 10445 ASCHl
K23/CRIAZINTODCOBT404AC0BT409. notes axt.39%0 8 Aug 6 1997 10116 Aschl
N2Z3/CRIAZINICOCOBTL0PACOBTS 15 .notes axe.391 9 Ag 6 1997 10638 Ascil
K23/CRIAZINICOCOSTS15AC09T000. . notes axf.392 ¢ Ag 6 1997 10935 ASCIY
K23 /CRIAZIN{ IDCOBTOTZALOST3) . notes axt.393 ) Aug 6 1997 9890 AsCil
N23/CR3AZINYIDCOBTI3OACOBT404. notes axt. 39 8 Aug & 1997 10478 ASCI1
N23/CR3AZINTIDCOBTA0RACOBT407, . notes axf.395 s Aug € 1997 10180 ASCIt
NZ3/CRSAZINI1DCOBTAOIACOBTS15. notes .39 9 Ag 6 1957 10626 Asc1t
N23/CK3AZIN11DCOBTS 15AC09T000. notes axt 397 9 A 6 1997 10946 Asclt
N23/CR3AZINI20COBTOITACOBT 139 . notes axf.398 & Awg 6 1997 9848 . ASCII
WZ3/CR3A2IN120COBT I3PACOBTL04 . notes axf.399 8 Aug 6 1557 10426 ASCII
NZ3/CRIAZINZDCOSTLO4ACOBTA00 notes axf.400 ] Ay 6 1997 10152 ASCI
NZ3/CR3AZIN12DC08T400AC08T515 .notes axt.&01 9 g 6 1997 10632 ASCII
NZ3/CRIAZINIZDCOBTS 1SACOTO00 notes aXt.402 9 Aug 6 1997 10974 Ascn
W23 /CR3AZINI30COSTOITACORT139 . notes aXf.403 ] A 6 1997 9856 - ASCII
NZ3/CRIAZINISDCOBT139ACO8T404 . notes X404 8 Ag 6 1957 10480 ASCII
KZ3/CRIAZSHISOCOBTS0LALOTADY  notes axt.405 3 A 6 1997 10083 Ascl)
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A23/CRIAZINIZDCOSTAOPACOBTIS 15 fotes
N23/CRIAZINIIDCOSTS 15ACO0T000. notes
NZ3/7CRSAZIN1ADCOSTOSTACORT 139 . notes
NZ3/CRIAZINTLDCOST 139ACO8T404 . notes
NZ3/CRIAZINISDCOBTLOLACORTL09, notes
NZ3/CRSAZINTADCOITAOACOBTS IS, potes
RZ3/CRSAZIN1ADCOBTS 1SACOUTO00, notes
NZS7CRSAZIN1SDCOBTOITACOST3O notes
HZ3/CRSAZINISOCO8T 139AC08TA04 . notes
KZ3/CRIAZIHSDCOBTA04AL0ATL00 notes
NZ3/CRSAZINISDCOBTLOPACORTS 15, . notes
$Z3/CRIAZIN15DCOTS SACOOTO00 . notes
NZ3/CRIAZIN1EDCOBTOITACORTIZO .notes
KZS/CRIAZINIEDCOBT 139ACOBTL04 . notes
KZ3/CRSAZIN1E0COBTLO4ALO8TL0% . notes
HZ3/CRISAZINISDCOSTLO9ACORTS 15, . notes
N23/CR3AZINIEDCOBTS ISACOPT000. notes
NZS/CRSAZINITOCOBTOOTACOBT 130 . notes
NZ3/CRSAZINITOCOST130ACOBTL04 notes
NZS/CRSAZINITDCOBTA04ACOBTL09. . notes
NZ3/CR3AZINITOCOBTAOPACOSTS 15 . notes
N23 /CRIAZIN17DCOBTS 15AL091000. notes
H23/CRIAZIN1B0COBTOSTACOST 3P . notes
NZ3/CRIAZINIEOCOBT 13PACO8TA04 . Notes
" NZ3/CRSAZINIEDCOBTAOLALOBTL09 . notes
NZ3 /CRSAZINISOCOBTAOPACOSTS 15 notes
NZ3/CRSAZIN1EDCOBTS15AC09T000. . notes

Computer
File Name
H27s/CR3A0SN010COPTOO0ACOOTISB . notes
KZ7a/CRIAOSNDIDCOSTISBALO9T219 .notes
H27s/CRIADSNOIDCOPT219ACO9T363 .notes
K278/CRSAOSNO2DC09TO00ACOIT 158, . notes
H27a/CRIAOSN02DCOPTI5BACL00T219,. notes
H27a/CRIADSNODCOTT219AC09TIES .notes
K272 /CRIAOSNOSDCOPTOC0ACOOT 158 . notes
278 /CR3A0SNOBDCOPTISBACOPTZ19 . .n0tes
H27e/CRIA0SNOSDCOPT2IPACOSTESS .notes
H27s/CR3ADSNOLDCOPTODOACOFTI58 . notes
27 /CRIAOSNOLDCOPTIS8ACO9T219 .notes
H27a/CRIADSNOLDCOTTZI9ACOTIES .notes
HZ27s/CRIAOSHOSDCOPTO00ACO0TIS5E .notes
272 /CR3A0SNOSDCOPTISBACOPT219 . . notes
N27a/CR3A0SNOSDCOITR2IDACO9TIES .notes
N27a/CR3A05N05DC09TO00AC09T 158 .notes
K27a/CR3A05H0SDCOSTISBAC09T219.notes
H27a/CRIA0SNOSDCOPTZIOACOITIES .notes
K27a/CRIA0SNOTDCOTTO00ACOTT IS8 . notes
H27a/CRIA0SNOTOCOPTISBALODTRID .notes
K278 /CRIAOSNOTOCO9T219ACOPTIES .notes
K27a/CRIACSNOSDCOTTO00ACO9TISE notes
K27a/CRIA0SNOBOCOPT158AC09T219 . notes

K27a/CRIAOSN08DCOPTZ1PACOOTISS .notes

%274 /CRIAD5K090CO9TO00ACOST 158 . notes
K2Ta/CRIAOSKOP0COPTI58ACO9T219 . notes
%278 /CRIA0SK0P0COPT2IPACOPTIES .notes
H27a/CRIA05N100C0PTO00ACO9T 158 .notes
H27a/CRIA05NT100CO0T15BACOPTE19.notes
H27a/CRIA0SN100COPTRIPACODTIES .notes
H27a/7CRIA0SNT10COPTO00ACOTTEISE .notes
H27e/CRIAOSN11DCOSTISEACO9T219.notes
N27¢/CRIAOSHTIDCOPTZI9ACOPTIS3 .notes
W278/CRIAOSHT2DCO9TO0QACOTT 158 . notes
N27a/CRIAOSNT20COOTISEACO9T210.notes
H27a/CRIAOSNI2DCOTT2IACOPTIEI .notes
HZ27a7CR3IA05NHI30COTO00ACO9TI58 .notes
H27a/CRIAOSNIZDCOOTISAACOIT210.notes

$8A000000-01717-0200-00044 REV 00

axf.406
oxf.A07
u' .‘u
axf.409
axf.410
axf.411
axf.412
axf. 443
axf. b4
axf 415
axf.416
axf.A17
axf.418
axf.419
axf.420
axf.421
axf.422
axXf.423
axf.424
axf.425
axf.426
oxf.427
axf.428
axf.429
axf.430
axf.&31
axf.432

Tape Backup
File Name

axf.433
.x'.‘!‘
axf.435
axf. 438
axf.A37
axf.438
axf. 439
axf.440
axf.441
axf.442
aXf.443
axf.4e4
axf 445
axXf A58
oxf.&47
axf.448
axXf.A49
axf.450
axf.451
axf.452
axf. 453
axf.454 "
axf 455
axf.456
aX$.457
axf.458
axf. 459
.xf.m
axf.481
axf.L82
axf 483
axf. 464
axf,465
axf.485
axf.487
axf. 488
axf.489
axf.ATo

ATTACIMENT X - Page 7

¢ g 6 1997 10632 AsCIl
¢ Aug & 1997 10038 Asctl
3 Aug 6 1957 o433 - ASCIl
8 Aug 6 1997 10431 ASCI1t
8 g 6 1997 10052 ASCH)
9 Ag 6 1997 10640 Ascll
9 Ag 6 1997 10896 ASCH!
8 Aug & 1997 o834 Ascit
8 Aug 6 1997 10485 Ascit
8 g 6 1997 10070 Ascll
L Ag 6 1997 10582 ascil
® g 6 1997 10954 ascii
8 Aug 6 197 0800 . AscIl
Aug 6 1997 10475 AsCI
| Aug 6 1997 10040 ASCIl
¢ Avg 6 1997 10616 AsCclt
9 Auwg 6 1997 10944 ASCHI
Aug 6 1997 9849 ASCIl
Aug 6 1997 10434 Ascll
[ ] Aug 6 1997 10058 ASCll
8 Aug 6 197 10611 ASCI
¢ Aug 6 197 10018 ASCll
8 Aug 6 1997 9512 ascn
8 Aug 6 1997 10078 ASCI)
8 Aug € 1997 N7 ASCIt
8 Aug 6 1997 10239 ASCl1
9 Aug 6 1997 10773 ASCII
Nurber of File Date File Size File Type
Print Pages {Output) (Bytes) (Format)
7 Aug & 1997 8483 Ascll
9 Aug 6 1997 11486 ASCl1
7 Avg 6 1997 9046 ASCIl
7 Aug 6 1997 8431 ASCI13
9 Aug & 1997 11808 ASCIt
8 Aug 6 1997 313 ASCIl
7 Aug 6 1997 8776 ASCII
10 Ag 6 1997 w7 ASCIl
8 Aug & 1997 9465 ASCII
4 Aug 6 1997 8738 ASCII
10 Aug & 1997 1Mo Ascil
8 . hg 6 1997 512 ASCIt
7 Aug 6 1997 807ie ASCIl
10 Aug 6 1997 12020 ASC11
8 Rug & 197 $503 ASCIl
7 Aug 6 1997 &726 ASCIl
10 Aug 6 1997 12063 ASCIT
8 Aug 6 197 §544 AsSCIt
7 Agg & 1997 8734 Asclt
10 Aug & 1997 12070 ASCI?
8 Aug 6 1997 9532 ASCII
7 Aug 6 1997 8734 ASCII
10 Aug 6 1997 120482 ASCIt
] _ Aug 6 1957 9524 Asc1l
7 Aug 6 1997 8738 ASCI
10 Aug 6 1997 12060 ASCIt
8 Aug € 1997 9526 ASCIY
T Aug € 1957 8738 ASCIt
10 Auvg 6 1997 12054 ASCIL
8 Auvg 6 1997 9524 ASCIg
7 Avg 6 1997 8742 ASCIt
10 Aug 6 1997 - 12060 ASCIl
] Aug 6 1997 9526 ASCIl
7 Aug 6 1997 8722 ASCIt
10 Aug & 1997 120468 AsSCIY
8 Aug 6 1997 9524 ASCIT
7 Aug 6 1997 £730 ASCII
10 Aug 6 1997 12072 AsCIy
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H27a/CR3AOSNI3DCOTT219ACOSTIE3 iotes axf.A7Y 8 . Aug 61997 9528 ASC1l
H27a/CRIAO5N140CO9T000ACO0T 158 . notes axf.4r2 7 Ag € 1997 8730 Ascll
H27a/CR3A05K 14DC0PTISBACOPT219 . notes axf 473 1 Aug 6 1997 12080 AsCtl
H27a7CRSAOSN 14D COTTZIDACOPTISS . notes axf.A%é 8 Aug 6 1997 516 ASCIl
HZ7a/CRIA05N1SDCOPTO00ACOOT 158 notes axf.ATS 7 Aug 6 1997 8583 AsSCIt
H27a/CRSAOSNISDCOPTISBACOPT219. . notes oxf. 476 . 10 Aug 6 1997 120186 ASCI1t
H27a/CRIAOSNISDCOTTZI9ACO9TIAS .notes axfAT7 8 Agg 6 1997 9500 AsC1S
N27a/CRIAOSN1SDCO9TO00ACOOT 158 notes axf.AT8 T g & 1997 8493 4ASCI1}
KZ27a/CRIAOSNISDCOOTISBACO9T219.notes axf.4TY 10 Agg 6 1997 11969 ASCII
N27e/CRSAOSNISOCOPTZIDACOPTIES rotes axf.480 ] Awg 6 197 wurs AsSCIl
N27a/CR3A0SHITOCOPTODOACOPT 1S58, . notes axf.481 7 Aug 6 1997 8828 ASCIT
N270/CRIADSNITOCOPTISBACOOTEN0  notes axf.482 10 Aug 6 1997 11895 Ascll
K27a/CRSAOSNITDCO9T219AC09T3A3 . notes axf.A88 ] Aug & 1997 N5 . ASCIS
N27a/CRSADSN18DCOTTO00ACOPT158 . notes axe. 8 14 Aug 6 1997 8354 ASCII
H27a/CRIAD5HISOCOTTISBACOOT219.notes ~  aX{.485 9 Aug 6 1997 11781 ASCtl
N27a/CRIAOSNISDCOPTZIPACO9TIES .notes aXf.485 Aug 6 1997 955 ASCII
K27a/CR3SAZTNDIDCOBTOS7ACOBT 130 . notes axf.487 7 Avg 6 1997 9131 ASCII
H27a/CRIAZTNOIDCOBTI3PACOBTLOS .notes axf.433 8 Aug 6 1997 9519 ASCII
H2Ta/CRIAZNIDIDCOBTAOLACOETL0D notes axf.489 8 Aug & 1997 9280 ASCIL
H27a/CR3AZTNOIDCOBTAOPACO8TS 1S .notes axf.4%0 8 Aug & 1997 »73 ASCIT
N27a/CRIAZI0IDCOSTS1SACOTO00 . notes axf.491 8 Aug 6 1997 10011 ASCIt
N2Ta/CRIAZTNO2DCOBTOITACOBT 130 . notes axf.492 8 Aug 6 1997 9508 Ascll
N2Ta/CRIAZNI02DCOBT13OACOBTL0S .notes axXf.493 8 Aug 6 1997 9835 ASCIL
HZ27a/CRIAZTNO20COSTADLACOSTA0T . notes aXf.454 8 Aug 6 1997 9663 ASCI1
N278/CRIA2THO2DCOBTAOPACORTS 15 notes - aXf.495 8 Aug 6 1997 10053 ASCIl
H27a/CRIAZNIO2DCOBTS 1SACO9TO00 . notes axf.496 8 Ag 6 1997 10489 ASCI1
H27a/CRIAZTNOSDCOBTOF7ACOBT 139.notes axf.97 8 g 6 1997 9568 ASCIl
H27a/CRIAZTNOIDCOST 13ACOBTL04 Jnotes axf.498 8 g 6 197 10043 ASCIl
N278/CR3IA27NO3DCOBTL0LACO8T409 . notes axf.49% 8 Aug 8 1997 D678 ASCII
H27a/CR3IAZTNOIDCOBTA0IALOBTS 15, . notes axf.500 Awg 6 1997 10041 ASCIl
K274/CRIAZTIOIDCOBTS1SACO9T000. notes aXf.50% ® Aug & 1997 105% ASCI
K27a/CRIAZTHOLDCOBTOQ7ACOST I3 . notes axf.502 8 Aug 6 1997 9607 ASCH
H#2787CRIAZTHOLDCOBTIIPAC0OSTL04 . notes axf.503 . 8 Aug & 1997 10201 ASCI?
K27a/CRIAZTNOLDCOBTLO4ACO8TA00 . notes ~ aXf. 504 8 A 6 1997 o784 ASCHI
H27s/CRIAZTNOLDCOBTL09ACO8T515 .notes ‘aXf.505 3 . Aug 6 1997 10047 ASCIN
H27a/CRIAZIOLDCOBTSISACO9TO00 .notes axf.506 14 Aug 6 1997 0577 ASCIN
K27a/CRIAZTIOSDCOBTOSTACOST 1S9 . notes oxf.507 8 Aug € 1997 9658 AscCIl
K276/CRIA2ZTHOSDCOBT 139AC03TA0S .notes oxf.508 3 Avg € 1997 10387 ASCI
278 /CRIAZTNOSDCOBTAOLACOBTA0T . notes oXf.509 8 Aug 6 197 9735 ASCI}
H27a/CRIAZNIOSDCOSTLAOOACOBTS 1S .notes oxf.510 ] Aug 6 1997, 9995 ASCIl
N27a/CRIAZTNOSDCOBTS 1SACOPTO00 . notes axf. 514 ® Aug & VW7 10623 ASCIN
N27a/CRIAZTNOSDCOBTOOTACOBT 130 . notes oxXf.512 8 Aug & 1997 9456 AsSCIy
N27a/CRSAZTNOSDCOBT 139ACO8TA04 .notes axf.513 8 Aug 6 1997 1017 ASClY
H278/CRIAZTNOSDCOSTLOLACOSTL0Y . notes axf. 5 8 Aug 6 1997 L 743 ] ASCHI
H278/CRIA2TNOSDCOSTLOPACO8TS15 . notes oxf.515 [} Aug 6 1997 997 ASCIL
H27a/CRIAZTNOSDCOSTS ISACO9T000 . notes axf. 516 14 Aug & 1997 10607 ASCII
H27s/CRIAZMOTDCOBTOITACOT 130 notes aXf. 517 [ Aug € 1997 95664 ASCI1
H27e/CRIAZNOTVCOBT 139AC0BT404 .notes axf.518 8 Aug 6 1997 10187 ASCIl
H27a/CRIAZNIOTOCOSTS04ACOTA0D . notes axf.519 8 Agg 6 197 772 ASCIl
K278/CRSAZIIOTOCOBTLAOPACO8TS 15 .notes axf.520 8 Aug 6 VW7 10001 ASCI11
H27a/CRIA2NI0O7DCOBTS 1SACOPTO00 . notes axf.S2t ® Aug 6 197 10511 ASCII
H278/CRIAZTNOSDCOBTOPTACOST139. . notes axf.522 g Aug & 197 o712 ASCIl
N27a/CRIAZTNOBDCOBT ISOACOBTL0L .notes axf.523 8 Aug 6 1957 10181 ASCIl
#27a/CRIAZTNOBOCOSTA0LACORTL0D . notes oxXf. 524 8 Aug & 1997 o788 ASCI1
H27a/CRIAZNIDADCOBTLOPACOSTS IS . notes axf.525 g Aug 6 1997 0999 Ascll
K27a/CRIAZTNOEDCOBTS 1SACOPT000 . notes axXf.526 9 Aug & 1997 10642 ASCl1
H27a/CR3A2TNOIDCOBTOPTACOST 139 . notes axf, 527 ] Aug 6 1997 9592 ASC1]
H274/CRIAZTNOPDCOBT 139AC08TA04 . notes oxf. 528 ] Ag 6 1997 1031 ASCI1
N27a/CRIAZNIOSOCOBTLOLACOATA0D . notes axf. 529 [} Aug & 1997 978 ASCIS
H27e/CRIAZTHOSOCOBTLOPACOSTS 15 . notes axf,530 g Aug 6 1997 $987 ASCIt
H27a/CRIAZNIOSOCOSTS15AC09T000 . notes axf, 531 L Aug & 197 10556 ASCIL
HZ7a/CRIAZNI00COBTOITACOST 139 . notes axf,532 8 Aug 6 1997 9592 ASCII
N27a/CRIAZTNI0OCOST I39ACOBTL04 .notes ax{, 533 8 Aug 6 1997 10233 F {34 § 4
N27a/CRIAZTRI0DCOBTLOLACOSTL09 .notes axf.$34 [ ] Agg & 1997 9784 T ASCIt
H2Ta/CRIAZNI10DCOBTAOPACOSTS 15 . notes oxf 535 [ ] Aug & 1997 9993 ASCIl
N27a/CRIAZN100COBTS 15AC07T000. notes axf.536 5 Aug & 1957 10660 - ASCH
N27e/CRSAZTN11DCOBTOO7ACO8T 139, notes axf,. 537 [} Aug 6 1997 0582 ASCl3
N27a/CRIAZNN110CO8T I3PACO8TL04 .notes ax¢.538 .8 © Aug 6 1997 10233 ASCIl
%27a/CRIAZTH11DCOBTAOLACO8TL09 .notes oxf. 539 [} Aug 6 197 o788 ASCIl
K278/CRIAZIYIDCOBTA09ACO8T515 . notes oxf,540 g Aug 6 1997 o997 ASCII
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-N2TasCR3A2ZNI11DCOBTS 15ACO9TO00 . notes
W27a/CR3A27U12DCOBTOITACOST 139 . notes
W27a/CR3A2TNIZDC08T 139ACOSTL04 . notes
NZ7a/CA3A2TN12DCOBTAOLACOBTL00 . notes
H27a/CRIAZTN12DCOBTL09ACOTS 15 . notes
N278/CR3A2NI120COBTS 15ACO9TO00. notes
H27a/CR3A2NN130CO8TOI7ACOET 139, . notes
N27a/CR3AZTNIIDCOBT FIPALO8TA0L .notes
H2Te/CRIAZTN13DCOBTL04ACOBTL09 notes
N27a/CRIA2TN13DCOBTA0PALO8TS 15 . notes
H27a/CRIA2TN130C08 TS 15AC09T000 . notes
H2Ta/CRIAZTN1ADLOBTOSTACORT 130 notes
H27e/CRIAZTNTADCOBT1IPACO8TL04 . notes
H27a/CRIR2TRIADCOBTL0LACOBTLO0 notes
H27e/CRIAZNI1ADCOBTL09ACOBTS 1S . notes
N27a/CRIAZTHIADCOBTS 15AC09T000, . notes
K27a/CRIAZTNISDCOSTOPTACOST 139 . notes
H27e/CRIAZIIISDCOST139ACO8TA04 .notas
N27a/CRIAZTNISDCOBTLOLACOBTL09 . notes
H27a/CRIAZTHISDCOBTA09AL08T515. notes
H27a/CR3AZTN1SDCOBTS 1SAC0ST000. notes
N27a/CR3A2TNI160COBTOOTACOBT 130 . notes
$27e/CRIAZTNT1EDCOBT1Z9ACOBTL0L .notes
H270/CR3A27N16DCO8TA0LACOBTA0D . notes
H27s/CRIA2TN1EDCOBTALOACOBTS 15, . notes
N27a/CRIAZTNIEDCOBTS 1SACOPTO00 . notes
H27a/CRIAZTUITOCOBTOSTACOBT 135 . notes
H27a/CRIAZTITTOCOST 135ACOBT4A04 .notes
N27a/CRIAZTNITOCOBTL0LACOSTLDT . notes
N278/CR3AZTNITUCOBTA0PALO8TS 15 .notex
H27a/CR3AZTNITOCOBTS15AC09T000. notes
278 /CRIAZTNIB0COBTORZACOST ISP . notes
N2Ta/CR3IAZTN18DCOBT 139AC08T4A04 .notes
N272/CR3IA2TH18DCOBTLOAACOBTALY .notes
N27a/CRIA2TUIBDCOBTACOACOBTS 15 . notes
H27a/CRIA2TIIBOCOBTS 15AC00T000. . notes
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6 1997
6 1997
€ 1997
6 197
6 1997
6 1997
6 1997
6 1997
& 1997
6 1997
€ V97

6 1997

6 1997
6 .195%7
& 1997
6 1997

10640

10217

10047
10583
9533
9968
9496
10053
10517
9238
Sém7
9411
9849
10195

Toasen

AsCl1
AsCll
AsCll
ASCl
ASCll
ASCH
Ascll
ASClI
ASCll
ASCIl
ASCIT,
ASCI
ASCIS
- AsCll
AsClt
ASCIY
ASCII
Ascll
ASCIE
ASCIl
ASCHl
ASCIl
ASCHI
ASCIl
ASCIY
ASCIS
AsCll
ASCI
ASCIS
ASCll
ASCI1
ASCIY
ASCIY
ASClI
ASC1I



