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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 1, 2, 3, and IX 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 a 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.

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 Disposal System (MGDS) waste package; the waste package has
been identified as an MODS Q-List item 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 ofActivides, the work performed for this analysis is subject to Quality Assurance
Requirements and Description (QARD; Ref 5.2) requirements. As specified in NLP-3-1 8,
"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 neutrqnic 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 Regulatozy Commission approved QA
program. Therefore, all design parameters utilized in this analysis are qualified.

3. Method

The method for obtaining fuel and burnable 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 effective 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 poison compositions may be used in subsequent CRC reactivity calculations. 'the SAS2H
input decks are automatically developed by the CRAFT program which is a software routine
documented in Sections 7.4 and 7.5 and Attachment I of this analysis. The SAS2H input decks and
depletion models are developed using actual assembly specifications, actual assembly irradiation
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histories, and actual 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 development 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 assemblies in fuel batches 1, 2, 3, and IX of the Crystal River Unit 3 PWR. 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 batches 1, 2, 3,
and IX 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 Batches 1 2, 3, and 1X of Crystal River Unit 3

I Fuel Batch Identifier

Parameter 1 | 2 3 | Ix

Assembly Type Mark-B3 Mark-B3 Mark-B3 Mark-B2

| Weight Percent U-235 1.93 2.54 2.83 2.00

kg of U per Assembly 463.63 463.63 463.63 468.62

Fuel Height (cm) 360.172 360.172 360.172 360.172

| Fuel Pellet OD' (cm) 0.9398 0.9398 0.9398 0.9398

Fuel Rod Clad OD (cm) 1.0922 1.0922 1.0922 1.0922

Fuel Rod Clad V1 (cm) 0.95758 0.95758 0.95758 0.95758

Spacer Grid Material Inconel Inconel Inconel Inconel

Volume Fraction of Spacer 0.005757609 0.005757609 0.005757609 0.005757609
Grid in Moderator

GOuide Tube Material Zircaloy Zircaloy Zircaloy Zircaloy

Guide Tube OD (cm) 1.3462 1.3462 1.3462 1.3462
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Fuel Batch Identifier

Parameter 1 I 2 3 X

Guide Tube ID (cm) 1.26492 1.26492 1.26492 1.26492

Instrument Tube Material Zircaloy Zircaloy Zircaloy Zircaloy

Instrument Tube OD (cm) 1.38193 1.38193 1.38193 1.38193

instrument Tube ID (cm) 1.12014 1.12014 1.12014 1.12014.

Array Size 15x1S 15x15 15x15 15x15

Number of Fuel Rods 208 208 208 208

Number of Guide Tubes 16 16 16 16

Number of Instr. Tubes - I I 1

Pin Pitch (cm) - 1.44272 1.44272 1.44272 1.44272

Assembly Pitch (cm) 21.81098 21.81098 21.81098 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 batches 1, 2, 3, and IX 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 Descrigtions for Use In Batce 123and iX of CrytlRernt3

Parameter Value

Burnable Poison (BP) Material A1203-B4C

BP Density (glcc) . 3.7

BP Pellet OD (cm) 0.8636

Burnable Poison Rod (BPR) Cladding Material Zircaloy

BPR Cladding OD (cm) 1.0922

BPR Cladding ID (cm) 0.9144

Number of BPR's in a BPRA 16
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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 batches 1, 2, 3, and IX 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 Descrptions for Use In Batches 1, 2, 3 and IX of Crstal River Unit 3

Parameter Value

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 (gcc) 10.17

Absorber tellet OD (cm) 0.99568

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

4.1.4 Axial Power Shaping Rod Assembly (APSRA) Description

Table 4.1 .4-1 contains a description of the axial power shaping rod assembly utilized in the various fuel
assemblies from fuel batches 1, 2, 3, and IX of Crystal River Unit 3. The rods of the APSRA are
inserted into the guide tubes of the fuel assembly during irradiation to produce a local thennal flux
depression which provides a mechanism for controlling the core power distribution (both radially and
axially). Operating with APSRAs inserted allows for a more uniform axial burnup which results in
longer average fuel assembly burnups. There are two tyes of APSRAs (black and grey) utilized in
Crystal River Unit 3. The black APSRAs utilize Ag-ln-Cd as the neutron absorbing material. The grey
APSRAs utilize Inconel as the neutron absorbing material. As the names indicate, the black APSRAs
have a larger macroscopic neutron absorption cross-section than the grey APSRAs. The grey APSRAs
were not inserted In any of the assemblies documented in this analysis.

Table 4.1A-1 Black APSRA Descriptions for Use in Batches 1, 23, and IX of Crystal River Unit 3

Parameter | Value

APSRA Neutron Absorbing Material - Ag-ln-Cd with a 79.8, 15.0, and 5.0 weight -
| percent by mass composition, respectively
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Parameter I _Value

Ag-In-Cd Density (g/cc) 10.17

Absorber Pellet OD (cm) 0.9956_

Axial Power Shaping Rod (APSR) Cladding Stainless Steel 304 (SS304)
Material

APSR Cladding OD (cm) 1.11760

APSR Cladding ED (cm) 1.01092

Number of APSR's in an APSRA 16

4.1.5 System Pressure

Crystal River Unit 3 is a pressurized water reactor that operates at a constant pressure of 2200 psi
(pounds per square inch).

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

The actual irradiation histories of the fuel assemblies in batches 1, 2, 3, and IX 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 batches 1, 2, 3, and IX which arc required for the CRC analyses of Crystal River Unit
3. For fuel management purposes, some fiel assemblies were removed from the reactor and re-inserted
in a later cycle as shown in Table 4.1.6-1.

Table 4.1.6-1 Crydsal River Unit 3, Batches 1, 2,3, and IX, Rodded
Fuel Assembly Insertion, BP Loading, and Control Bank Insertion Histories

Assembly Assembly Location In Cycle
Number/Batch IA . IB 2 3 7 8 9 1 Comments

Al 12 CR7 CR7 X X
A412 1.18 X CR6 - -

A5/1 CR6 CR6
A7 / 3 CR4 CR7 CR6 X - - -

A14/2 1.34 X I X - CR?7 -

A18/1 CR8 - - - X -

. Al8a/1 CR8 X

Al8b/I CR8 CR8

A20 / 3 CR X X X -

The "A" designation

In the assembly

number Indicates

that cycle IA is the

assembly's Initial

Insertion cycle.

Fori P rods, the wt%

ot 14C In the BP

material Is given.



Waste Package Development Design Analysis
* TItle: CRC DepeionM Calcuflaons for the RIddcd Ajssmblics hi BAtche 1, 2,3, and IX ofMYStal Rive Unit 3

- fnrenmant idenfingbr. Mr Aflflf00lO.1717.mrdLniWAflRFV 0 Panso 10 of 146

Assembly Assembly Location In Cycle
Number/Batch IA 1B 2 3 7 9 Comments

A22/1 CR6 CR6 IR4-Control Bank 4

A23/2 1.01 X CR7 X - CRG-Control Bank 6

A23a /2 1.01 X CR7 X CR7-Control Bank 7

A25 J3 X X X CR7 CRM-Control Bank I

A25a /3 X X X CR6 CR-BISck APSR

A2611 CR4 CR8 - -e "X" Indicates

A28/3 X X CR8 X that the assembly Is

A29/3 X X X CR7 present In the cycle

01 1IX xi CR7 _indicated.

I lhe 01 assembly has a control rod insertion history from when it was inserted in Cycle I of Oconec.

4.1.7 Fuel Assembly Insertion Position Histories

The positions of the various assemblies in the core must be known to correlate the bumup, 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 results 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 batches 1, 2,3, and IX of Crstal River Unit 3 which are
relevant to the CRC analyses. Ihe assembly position identifiers refer to locations in a one-eighth core
symmetrical arrangement for Crystal River Unit 3 as shown in Figue 4.1.7-1. The integer values (1-29)
shown in Figure 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 Batches 1, 2,3, and IX of Crystal River Unit 3

Assembly Assembly Location in Cycle
-Number IA IB 2 3 7 8 9

Al H8 Hs Hs8 H8 s 7 |

A4 H11 Hlt N12 | _ I _

A5 H 12 H112 _ _ _ _ _ _ _ _ _ _ _

A7 H14 H14 1110 H1l
A14 K14 K14 K14 H12
A18 L12 - H8 _

Al8a L12 Hs8

A18b L12 L12
A20 114 L14 M12 K12
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Assembly Assembly Location in Cycle
Number IA lB 2 3 7 8 9

A22 m_ Ml
A23 M12 M12 H14 H

A23a M12 M12 L10 Ml 1 _

A25 M14 M14 K13 H14

A2Sa M14 M14 K13 N12

A26 N12 L12 -

A28 N14 N14 L12 K10

A29 013 013 Ml I LI_

01 K91 N2

' Assembly "01" in was in location K.9 in Cycle I of Oconee. There are no CRC statepoints for Oconee.
Therefore, an arbitrary assembly position for assembly 't" in Cycle I of Oconee may be documented
in the calculations as long as the correct (from 'K9") data (i.e., burnups, fuel temperatures, modtrator
specific volumes, etc.) are utilized in the calculations.

8 9 10 11 12 13 14 15
H 1 2 3 -4 15 [6 17
K I 910 111121 13 14 is I

_ _ _ __ _ __ _ _

L

M

N

1 16 17 18 19 20 211
_ _ _ _ __- . . I-

22i 23

26
24

27

25

28

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 cycle effective fill power days presented in Table 4.1.8-1 are calculated using the
appropriate dates firon Table 4.1.8-1 and the Lotus 1-2-3 "DATEDIF" finction.
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Table 4.1S-1 Crystal River Unit 3 Reactor Cycle History Data Relevant to the
Depletion Calculations for the Rodded Assemblies In Batcbes 1, 2,3, and IX

Cystal Rlver. Unit-3. Cycle-lASumary

01114M: Cycle Start Date
03/03t78: Cycle End Date

413: Cycle Length (Calendar Days)
268.8: Cycle Effective Full Power Day (EFPD) Value

195.292: Calendar Days of Downtime Between Cycle IA and IB

Cryital River. Unit-3. Cycle-1B Summary

0918/78 : Cycle Start Date (09/15f78: Ref 5.3)
0310379: 411.0 EFPD Shutdown Date
03118179: Restart Date After the 411.0 EFPD Shutdown
04123/79: Cycle End Date

166: Cycle Length to 411.0 EFPD Date
36: Cycle Length from 411.0 EFPD Restart to End of Cycle (EOC)

217: Total Cycle Length (Calendar Days )
14.792: Days of Downtime During Shutdown at 411.0 EFPD
1713 : Total Cycle Effective Full Power Days

97 : Calendar Days of Downtime Between Cycle IB and 2

Crystal River. Unit-3. Cvcle-2 SIummary

07/29/79: Cycle Start Date
02/26180: Cycle End Date

212: Cycle Length (Calendar Days)
166.5: Cycle Effective Full Power Days

164: Calendar Days of Downtime Between Cycle 2 and 3
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Table 4.1.-1 Crystal River Unit 3 Reactor Cycle History Data Relevant to the.

Depletion Calculations for the Rodded Assemblies In Batches 1, 2,3, and IX

Crystal River. Unit-3. CviUie-3 SummaXr

08/08/80: Cycle Start Date

02/17181: 168.5 EFPD Shutdown Date

03106181 : Restart Date After the 168.5 EFPD Shutdown

06C30/81 : 250.0 EFPD Shutdown Date

07/13/81 : Restart Date After the 250.0 EFPD Shutdown

09/28/81 : Cycle End Date
193: Cycle Length to 168.5 EFPD Date

116 : Cycle Length from 168.5 EFPD Restart to 250.0 EFPD Date

77: Cycle Length from 250.0 EFPD Restart to EOC Date

416: Total Cycle Length (Calendar Days)

16.792 : Days of Downtime During Shutdown at 168.5 EFPD

12.333 : Days of Downtime During Shutdown at 2500. EFPD

323 : Total Cycle Effective Full Power Days

73 : Calendar Days of Downtime Between Cycle 3 and 4

Crystal River. U nit-3. Iycle-4 Summary

1210/81 :Cycle StartDate
10/14/82 :228.1 EFPD Shutdown Date
10/31/82 Restart DateAftlerthe 228.1 EFPD Shutdown (10/29/82: Ref. 5.3)
I 1M25/82: 253.0 EFPD Shutdown Date (11/26t82: Ref 5.3)
12/20/82: Restart Date After the 253.0 EFPD Shutdown
03/19/83 : Cycle End Date

308: Cycle Length to 228.1 EFPD Date

25: Cycle Length from 228.1 EFPD Restart to 253.0 EFPD Date
89: Cycle Length from 253.0 EFPD Restart to EOC Date

464 : Total Cycle Length (Calendar Days)

15.167 : Days of Downtime During Shutdown at 228.1 EFPD

24 : Days of Downtime During Shutdown at 253.0 EFPD

336.6 : Total Cycle Effxctive Full Power Days

127 : Calendar Days of Downtime Between Cycle 4 and S
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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 Batches 1, 2,3, and 1X

Crstal River. Unit-3. Cycle-5 Summary

07/24/83 : Cycle Start Date
11105/O84: 388.5 EFPD Shutdown Date
11/10/84: Restart Date After the 388.5 EFPD Shutdown
0308/85: Cycle End Date

470: Cycle Length to 388.5 EFpD Date
118: Cycle Length from 388.5 EFPD Restart to EOC Date
S93 : Total Cycle Length (Calendar Days )

4.958: Days of Downtime During Shutdown at 388.5 EFPD
484.4: Total Cycle Effective Full Power Days

163: Calendar Days of Downtime Between Cycle-5 and 6

Cystal River. Unit-3. Cycle-6 Summary

08118/85 : Cycle Start Date
01/01186: 96.0 EFPD Shutdown Date
06/19/86: Restart Date After the 96.0 EFPD Shutdown
08/21/87: 400.0 EFPD Shutdown Date
08/31/87 Restart Date After the 400.0 EFPD Shutdown (09/01/87: Ref. 5.3)
09/18/87 Cycle End Date

136: Cycle Length to 96.0 EFPD Date
428: Cycle Length from 96.0 EFPD Restart to 400.0 EFPD Date

18: Cycle Length firom 400.0 EFPD Restart to EOC Date
761 : Total Cycle Length (Calendar Days )

168.917: Days of Downtime During Shutdown at 96.0 EFPD
10.4 17 : Days of Downtime During Shutdown at 400.0 EFPD
412.07: Total Cycle Effective Full Power Days

113 : Calendar Days of Downtime Between Cycle 6 and 7
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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 Batches 1, 2,3, and IX

Crysta River. U~nfL-3. C' ydCl7 Surnmar

01/08/88: Cycle Start Date
10/09/88: 260.3 EFPD Shutdown Date
10/2888: Restart Date After the 260.3 EFPD Shutdown (10/27188: Ref. S.3)

12/07/88: 291.0 EFPD Shutdown Date
01116189: Restart Date After the 291.0 EFPD Shutdown (01115/89: Ref. 5.3)

02/26J89: 319.0 EFPD Shutdown Date
06/16189: Restart Date After the 319.0 EFPD Shutdown
01/22/90: 462.3 EFPD Shutdown Date

l024190: Restart Date After the 462.3 EFPD Shutdown
02/12/90: 479.0 EFPD Shutdown Date (02/13/90: Ref. 5.3)
02/19/90: Restart Date After the 479.0 EFPD Shutdown (02/20190: Ref. S.3)

03/14/90: Cycle End Date
275: Cycle Length to 260.3 EFPD Date
40: Cycle Length from 260.3 EFPD Restart to 291.0 EFPD Date

41: Cycle Length from 291.0 EFPD Restart to 319.0 EFPD Date
220: Cycle Length from 319.0 EFPD Restart to 462.3 EFPD Date

19: Cycle Length from 462.3 EFPD Restart to 479.0 EFPD Date
23: Cycle Length fiom 479.0 EFPD Restart to EOC

796: Total Cycle Length (Calendar Days )
18.875 : 'Days of Downtime During Shutdown at 260.3 EFPD

39.5: flays of Downtime During Shutdown at 291.0 EFPD
109.5: Dayrof Downtime During Shutdown at 319.0 EFPD
2.229: Days of Downtime During Shutdown at 462.3 EFPD

7.208: Days-of Downtime During Shutdown at 479.0 EFPD
497.9: Total Cycle Effective Full Power Days

99: Calendar Days of Downtime Between Cycle 7 and 8

Cystal River, Unit-3. Cycle- Summary

06/21/90: Cycle Start Date
10/09190: 97.6 EFPD Shutdowni Date
1025/90: Restart Date After the 97.6 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 Batches 1, 2,3, and IX

12/12t90: 139.8 EFPD Shutdown Date
12/18/90: Restart Date After the 139.8 EFPD Shutdown
10/14/91: 404.0 EFPD Shutdown Date
11(27/91 : Restart Date Afte the 404.0 EFPD Shutdown
12/02/91: 409.6 EFPD Shutdown Date
12/07/91: Restart Date After the 409.6 EFPD Shutdown
03/27/92: 515.5 EFPD Shutdown Date
04104/92: Restart Date After the 515.5 EFPD Shutdown
04/30/92: Cycle End Date

110: Cycle Length to 97.6 EFPD Date
48: Cycle Length from 97.6 EFPD Restart to 139.8 EFPD Date

300: Cycle Length from 139.8 EFPD Restart to 404.0 EFPD Date
5: Cycle Length from 404.0 EFPD Restart to 409.6 EFPD Date

111: Cycle Length from 409.6 EFPD Restart to SI5.5 EFPD Date
26: Cycle Length from 515.S EFPD Restart to EOC

679: Total Cycle Length (Calendar Days)
15* I: 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: Days 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 EFPD Shutdown Date
12/31/92: Restart Date After 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(20/93: Restart Date After the 363.1 EFPD Shutdown

04/07/94: Cycle End Date
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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 Batches 1, 2,3, and IX

168: Cycle Lengthto 158.8 EFPD Date
63: Cycle Length from 158.8 EFPD Restart to 219.0 EFPD Date

145: Cycle Length from 219.0 EFPD Restart to 363.1 EFPD Date
199: Cycle Length from.363.1 EFPD Restart to EOC
632: Total Cycle Length ((alendar Days)

2.146: Days of Downtime During Shutdown at 158.8 EFPD
53.125: Days of Downtime During Shutdown at 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 5.3, is presented in parentheses next to each
inconsistency. Inconsistencies in the restart and shutdown date values do not affect the calculations due
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 arc 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 to calculate calendar day decay durations for fuel assemblies which skip that
particular-cycle. Cycle-lB is the only cycle relevant to this analysis which used a starting date that does
not directly correspond to the dates provided in reference 5.3. here are no assembly depletion and
decay calculations documented in this analysis which were in Cycle-IA and skipped Cycle-lB to be
inserted at a later time. The days of downtime between cycles are not calculated from the dates
presented in Table 4.1.98-1. The days of downtime between cycles are obtained directly from reference
53. 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 affected by the date inconsistencies between
Table 4.1.8-1 and reference 5.3.

4.1.9 Boron Letdown Data

The boron letdown data provided in the Core Operations Reports for Cycles 1, 2, 3, 7, 8, and 9 of Crystal
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 calculations performed to deplete the rodded fuel
assemblies of batches 1, 2, 3, and IX. 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 through 4.1.9-7. 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.
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Table 4.1.9-1 Boron Letdown Data for Cycle IA of Crystal River Unit 3

Exposure (EFPD) Boron Concentration (ppm)

0.0 1147

7.2 968

18.6 912

55.2 934

63.8 909

69.9 909

94.9 884

184.7 705

192.3 683

216.0 627

224.8 610

228.5 666

238.0 584

244.0 575

250.8 614

254.7 588

The acronym "ppm' means parts per million by mass of moderator.

Table 4.1.9-2 Boron Letdown Data for Cycle IB of Crystal River Unit 3

EFPD With Cyclesu A & 1B Continuous Boron Concentration (ppm)
[IEFPD with BOC 1B set to 0.0 EFPD1 _____

269.4 [0.6] 843

269.8 [1.0] 783

272.0 [3.2] 748

280.2 [11.4] 558

287.2 [18.41 S 71
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Table 4.1.9-2 Boron Letdown Data for Cycle IB of Crystal River Unit 3

EFPD with Cycles 1A & 1B Continuous -Boron Concentration (ppm)
[MD with BOC-IB set to 0.0 EFPD I

306.2 [37.4] 513

313.2 [44.4] 441

337.2 [68.4] 419

345.7 [76.9] 346

364.2 [95.4] 309

377.6 [108.8] 246

389.5 [120.7] 279

401.7 [132.91 290

419.3 [150.5] 272

427.1 [158.3] 229

431.9 [163.0]. 231

437.1 [168.31 229

_440.1 [171.31 242

The acronym "BOC" means beginning of cycle.

Table 4,1.9-3 Boron Letdown Data for Cycle 2 of Crystal River Unit 3

Exposure (EFPD) I Boron Concentration (ppm)

0.6 930

0.8 930

0.9 930

2.1 826

3.0 809

4.4 778

11.4 809

15.8 735
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Table 4.1.9-3 Boron Letdown Data for Cycle 2 of Crystal River Unit 3

Exposure (EFP Boron Concentration (ppmp

22.5 709.

29.3 683

35.3 666

- 42.3 644

S0.0 - 623

55.8_ 614
60.8 592

69.1 571

75.2 558

83.1 528

89.8 506

97.8 480

104.7 463

116A 441

122.5 406

'129.1 385

135.9 372

139.9 346

148.6 333

156A 320

161.4 316

Table 4.1.94 Boron Letdown Data for Cycle 3 of Crystal River Unit 3

Exposure (EFPD) I Boron Concentration (ppm)

. 0.7 1090

2.0 1020
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Table 4.1.94 Boron Letdown Data for Cycle 3 of Crystal River Unit 3

Eiposure (EFPD) Boron Concentration (ppm)

4.0 947

6.7 951

12.6 908

26.8 _ 891

32.6 $843

50.7 _~

_ _ 66.0 757

69.9 746

85.0 692

100.2 666

111.2 636

130.5 562

143.8 528

163.9 467

174.0 432
'184.2 394

212.9 324

227.5 272

246.4 229

262.9 250

283.8 190

304.0 130

322.0 86
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Table 4.1.9-S Boron Letdown Data for Cycle 7 of Crystal River Unit 3

Exposure (EFPD) I Boron Concentration (ppm)

7.5 1478

41.4 - 1405

60.3 1367

S1.7 1333

102.9 1290

122.3 li45

139.8 1204

160.5 1167

180.8 1102

202.8 1040

230.9 963

251.2 898

306.7 803

317.9 775

345.3 593

412.3 398

459.8 260

485.0 193

Table 4.1.9-6 Boron Letdown Data for Cycle 8 of Crystal River Unit 3

Exposure EffffD) Boron Concentration (ppM)

11.2 1537

52.4 1455

78 1411

111A 1332

154.4 1176
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Table 4.1.9-6 Boron Letdown Data for Cycle 8 of Crystal River Unit 3

Esposure FPDJ Boron Concentration (pp

194.8 1103

234.6 999

271.5 987

338 701

390.7 522

445.7 394

474 311

SI13.1 216

Table 4.1.9-7 Boron Letdown Data for C:cle 9 of Crystal River Unit 3

Exposure (EFD) Boron Concentration (ppm)

22.1 1608

61.5 1535

145.7 1329

192.8 1201

211.3 1157

262. 994

303.7 .869

345.7 750

397.9 577

432.5 473

452.4 412

495.4 283

543.4 136

S

4.1.10 Burnup, Fuel Temperature, and Moderator Specific Volume Data
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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 buwup data at the beginning and end of
each SAS2H depletion calculation is required. A set of nodal fuel temperature and moderator specific
volume data representative of full-power operation during each depletion calculation of interest is
required. Tables 4.1.10-1 through 4.1.10-I8 contain the burnup, fuel temperature, and moderator
specific volume data necessary to perform all depletion calculations for each of the rodded fiel
assemblies from batches 1, 2, 3, and IX of Crystal River Unit 3. The assembly heights corresponding to
the axial nodes presented in Tables 4.1.10-1 through 4.1.10-18 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 I
begins at the top of the active fuel region. The burnup data is presented in units of gigawatt-days per
metric ton of uranium (GWdMU). 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. 'Me
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 Al of Crystal River Unit 3

Assembly Number Al
StateopontIMBOC CYCaI9 A) Statenalnt 2 10.0 Csvcl 1B) Statenaffit 3 H42-2 Cvcb 1B)

Node BUrmup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Modoentor
No. (GWdMTU) Temp. Spec. Vol. (GwdwMTU) Temp. Spec. Vol. (GWdMMW Temp. spoc. Vol.

- I UOciLaB C 184.7 CYA 114.7 CylA 142.2CylB *2CryiB 39.5 CYIB

1 0.0 2.81 881.9 0.0231 4.819 974.7 0.0230

2 0 0 ; 4.715 1055.5 0.0231 7:i6 1135.9 0.022
3 0.0 6.179 119.8 00230 08 86.3 .022
4 0.0 Data r nied 7.I34 1222.7 0.0229 11.075 1178.1 0.022
5 0.0 7.720 1247.6 0.0228 11.69 1153.1 0.0226
6 0.0 8.05 1257.6 0Q0228 1195 128.4 0.022

7 0.0 8232 1262.6 0.0227 12.045 1108.3 0.0225
8 0.0 8.306 1267.6 0.0226 12.068 1094.5 0.0224

9 0.0 8.314 1275.2 0.0225 12.042 1086.6 0.022.

10 0.0 - -. 27' 1285.4 0.0224 12.01t 1083.8 0.0222

11 0.0 8.206 1295.9 0.0223 11m7 1085.1 0.022
12 0.0 .129 1303.- 0.0222 11.963 1089.7 0.0221

13 0.0 8.077 1305. 0.0221 11.987 1096.8 0.0220
14 0.0 _ 8211 1302 0.0220 12.208 1104.0 0.021l

15 00 - -9.357 1318. 0.0219 13.574 1114.5 0.021t
16 .0 -11.135 1561.3 0.0218 18.24 125T.0 02
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Table 4.1.10-1 Burmup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly Al of Crystall River Unit 3

17 0.0 10619 14I5.9I _0.02i7 15.7401 1271. 0.0217
18 0.0 GYML 191.01 0.0216 10.259 1100.- 0.0216

Statepolnt 4 (BOC Cycle 2) Statepo~nt S IBOC Cycle 3 |Sbtepolnt 6(1638. Cycle 3)
Nods Bumup Fuel Moderator Bumup Fuel Moderator Burnup Fuel Moderator
No. (GWdN=mT Temp. Spec.Vol. (GWdWMU) Temp. Spec. Vol. (GWdIMTU) Temp. Spec..VO.

SOC Cy2 13A Cy1B 431A CY18 DOC CY3 |9A Cy2 IA Cy2 1f.6 CY3 I £0 Cy3 |50 Cy3

_ 5.191 912.6 0.023 7.992 974.1 0.0231 10.72 968 0.0232

2 8A29 1033.5 0.0236 12.840 1120.5 0.0231 17.114 1107. 0.0231

3 10.599 1084.4 0.0235 15.827 1189.6 0.0230 20.924 1151.9 0.0230

4 11.9951 116863 0.0234 17.481 1209.5 0.0229 22.904 1t49. 0.0229

5 12.770 1428.3 0.0233 18.282 1211.3 0.0227 23.812 1138.4 0.0228

6 13.190 1490.9 0.0232 18.646 1205.6 0.0226 24.195 1124.1 0.022

7 13.318 1501.4 0.0230 18.721 1201.9 0.0226. 24.276 1116.01 0.0226
8 13.341 1504.9 0.0229 18.702 1199.5 0.0224 24.275 1112.9 0.0225

9 13.329 1507. 0.0227 18.662 1196.7 0.0223 24.283 1116.61 0.0224

10 13.308 1510.2 0.0225 18.&A 1191.9 0.0222 24.335 1126. 0.0223

11 13.294 1512.9 0.0224 18.616 1183.6 0.0221 24A24 1140. 0.0222

12 13.29 1513.2 0.0223 18.619 1171.5 0.0220 24.518 1163.2 0.0221

13 13.332 1505.7 0.0221 18.633 1165.5 0.0219 24.677 1161.0 0.0220

14 13.535 1478.7 0.0220 18.764 1132.8 0.021S 24.659 1158.9 0.0219

15 14.814 1390. 0.02191' 19.753 1084.0 0.0218 25.403 1128.4 0.0218

16 17.321 1233.5 0.0217 21.717 1005.7 0.0217 26.806 1061. 0.0217

17 16.644 1128.2 0.021 20.A7 957.9 0.0216 24.902 1009. 0 0216

18 10.859 974.7 0.0216 13.470 866.9 0.0216. 16.497 915. 0.021

Statepolnt 7 (250.0 Cycle 3) Siatepolnt 8 Statepolnt 9
Node Burnup Fuel Moderator Sumup Fuel Moderator Burnup Fuel Moderator
No. (GWd4M Temp. S . Vol. (OId1M~ Temp. Spec. Vol. (GWdMAIMT Temp. Soec. Vol.

2SO.OCy3 246.ACy| 248A Cy

1 12.280 1006.3 0.0232 No addinal statepos. No additional statep intl

2_ 19.411 1108.0 0.0231
3 23.509 1126.5 0.0231
4 25.524 1111.8 0.02291
5 26.395 1093.3 0.02281

6 28.737 1079.3 0.0221

7 26.797 1071.7 00226
.8 26.793 1068.2 0.022 |

9 26.815 1067.3 0.02241

10 26.893 1068.0 0.022O
11 27.016 1069.3 0.022 -A
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Table 4.1.10-1 Burnup, Fuel Temperature, and Moderator
Spedfic Volume Data for Assembly Al of tal River Unit 3

12 27.148 1070.e 00 -22-

13 27.24 1072. 0.0220 - -

14 27.358 1071.8 029 -

15 28.0 1054.6 0.0218
16 29.285 1012.1 0.0217 -

17 27.150 985. 0.0217
18 18.111 923.6 0.021E

Table 4.1.10-2 Bunlup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A4 of Crystal River Unit 3

Assembly Number A4 __
tatepoint I (SOC Cyl A ttPolut 2 (0.0 cycle is) Statepolnt 3 (142.2 Cycle IB)

Node Bunnup Fuel Moderator Burnup Fuel Moderator Bumup Fuel Moderator

No. (GWdUM Temp. Spec.Yol. (OWdIU Temp. SPec Vol. (Owdum Temp. SpeVol.
-_ J 0.0 CylD 134.4 CYIA 134.7 CyIA 1422 CyI1B 39.5 CyIB 13.5 Cy1B

1 0.0 - 4.168 1003.2 0.02391 7.050 1137.0 O.237

2 0.0 _ 6.42 1223.7 0.0238 11.00 1341A 0.0235

3 0.0 _ 926 1384.5 0.023 14.855 1424A40 0234

4 0.0 Data Wmt rquIred. 11.0 1474.8 0.0235 16.718 1411.1 0.0233

5 0.0 - 12.048 1512.2 0.0234 17.756 1368._ 0.0231

6 0.0 12.595 1524.8 0.0232 18.176 1327.1 0.0230
.7 0.0 12.881 1528.5 0.0231 1e.334 1298 00228

8 0.0 -2.- 29 1634.6 00229 18.359 1279.0 0.0227

9 0.0 12.980 1547.3 0.0228 18.29! 1268.6 0.0226

10 0.0 12.838 1566.7 0.0226 18.14! 1284.8 0.0225
11 0.0 12.682 1587.0 0.0225 17.927 1266.9 0.0224
1 2.27 600. 0.0223 17.714 12754 Q0222
13 0.0 11.997 1595. 0.0222 17.589 1289. 0.0221
14 0.0 11.77 1573.7 0.022 17.5W 1308.3 0.0220

15 0.0 11.41 1538.3 0.0219 17.355 1330.3 0.0219

16 0.0 10.67 1470.6 0.0211 16.616 1344. 0.021A
17 0.0 -- 9.098 1347.9 0.021 14.51i 1308.8 0.021

18 0.0 I _ I _ 6.068 1119.1 0.0216 9.593 1109.5 0.02t6

- Statepoint 4 (SOC CYcle 2) Statepolnt 5 (BOC Cycl 3) Statepolnt 6 (168.5 W e 3O

Node Burnup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Moderator

No. (G(WdIUT Temp. Spec. VoL (OWdUMTU Temp. Spec.Vol. (OGWdUrlI Temp. Spec. Vol.

BOCy2 1393.CylD I lt39CyIB SOC I 13Cy2 I Cy2 1 8.5Cy3 *5.0CyS 1LO;yS
1 77108- 11 .- I-0.02I -

21 12.4741 1267.61 0.02331I
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Table 4.1.10-2 Burnup, Fuel Temperature, and Moderator
- Specific Volume Data for Assembly A4 of Ctal River Unit 3

3 15.921 1288.1 0.0231 No aLrwl I tte~.!nts. No addkm stateolnts
4 17.847 1255. 0.023 --

5 18.769 1226.7 0.0229
6 19.161 1209.2 0.0"22 - a - - -

7 19.298 1199.5 0.0227 - - -

6 19.30 1193.5 O.0226
9 19.23 1188.7 0.0224
10 19.077 1185. 0.0223
11 18.874 1186.3 0.0222
12 18.692 1191.8 0.0221
13 18.604 1197.4 0.0220
14 18.575 1199.5 0.0219
15 18.408 1196.3 0.0218
*16 17.637 1183.5 0.0217
17 15A2' 1141.3 0.0217
18 10.199 983.4 0.0216 _ _ _

Table 4.1.10-3 Bumup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A5 of Crstal River Unit 3

Assembly Number AS _

Statepoint I (BOC Cycle 1A) Statepolnt 2(0.0 Cycle 1B) Statepolnt 3 (142.2 Cycle 1B)
Node Burnup Fuel Moderator Bumvp Fuel Moderator Burrwp Fuel Moderator
No. GMUI Temp. Spec.GVal. (GWdIM Temp. S~pec Vol. (GWdMSU) mp._ pec.Vol.

0 CYlD 14.7 CY1A 184.? Cy* A 142.2 CY1B 39.5 CylB 39.5 CyiB
1 0.0 1 J | 2.445 825.3 0.0238 4.124 925.7 0.0233

2 0.0 6.13 9932 0.0235 7.935 1131.7 0.023
3 o S442 1279.6 0.0234 12.475 1344.4 0.0232
4 0.0 Data riot , wuIed 10.198 1403.0 0.0233 15.090 1340.7 0.0230
5 00 1.11a 1443.2 0.0232 16A72 1300D 0.0229
6 0.0 11.623 1456.6 0.0230 16.599 1265.2 0.022P
7 0._0 a.8-4 1462.0 0.0229 16.758 1238.8 0.022
8 0.0 I1.985 1472. 0.0228 16.78 1221.7 0.0226
9 0.0 11.956 1488.3 0.0228 16.7 1212.1 0.0225
10 0.0 a-1.7 5 -111.8 0.022' 16.E27 1207. 0.0224
11 0.0 a1.a01 1534.7 0.0224 i6.247 1208. 0.022'
12 0.0 .1149 155.5 00.222 15.966 1214.4 0.0222
13 0.0 10.864 1535.9 0.0221 15.807 1226.6 0.0221
14 0.0 10.663 1503.9 0.22t 1.7 1243.8 0.0220

15 0.0 1041 1458.5 0.0219 15.684 1265. 0.0219
16 0.0 I 0._841 1393.7 0.021 15.130 1279.9 0.0218
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Table 4.1.10-3 Burmup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly AS of Cxistal River Unit 3

I17 I 0.0 I I I s.84451 1283.31 0.02171 13.2671 1245.71 0.02171
18s 0.0 I5 _ .2101 1040.61 0.02161 8.3851 1073.7 -0.0216J

Table 4.1.10-4 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A7 of Crystal River Unit 3

_ Assembly Number A7
Statepoint I (BOC Cycle 1A) Statepoint 2 (0.0 Cycle 18) StatepolntA 3(42.2 Cycle IB)

Node BUrnup . Fuel Moderator Burnup Fuel Modarator Bumup Fuel Moderator
No. (GWdIMTUM Temp. 8pec.§Vo2 l (WdU Temp. Spar-Vol. (OwdluU Temp. SPC.Vol.

- -0- *A CYIU U4. CyIA 154.Y CIA 142.2 CylB 69A CYD 89 Cy10
1 0.0 3.645 975.5 0.0236 5.260 897.a 0.0228
2 O.o 6.341 12-2.1 0.0238 8.891 1024. 0.0227
3 0.0 8.38 1328.9 0.023511451 1066. 022
4 0.0 Data not re7 red. 76 1397.0 0.0233 13.043 1066.3 0.0226
5 0.0 - 1060 1429.2 0.0231 13.97 1W8. _ 0.022_
6 0.0 - 11.121 1443.3 0.0231 14.462 1028.6 0.0224
7 0.0 - 1141 1451.7 0.0229 14.706 1012.6 0.0224
a 0.0 - 11.561 1461.8 00.228 14.817 1002.0 0.0223
8 0. - 11.69 1476.1 0.0227 14.639 996.2 0.0222
10 0.0 - 11.542 1495.3 0.022 14.791 994.3 0.0222
1 1 00 11.417 15134 0.0224 14.695 995.7 0.0221
12 0.0 11.273 1525.1 0.0223 14.602 1000. 00221
13 0.0 11.17- 1525.5 0.0221 14.569 1006.5 0.022
14 0.0 11.168 1515.8 0.0220 .652 1016.2 021
15 0.0 - 11.291 14984. 0.0219 15.074 1047.3 0.021
s 0.0 10.892 1458.3 0.021 15.739 1232.9 0.021

17 0.0 O A17 1357.3 0.021 14.395 1279.6 0021
18 0.0 I 5.813 1103.7 0.021 9.214 1109.5 0.021

Statepolnt 4 (BOC Cycle 2) Statepolnt 5 (BOC Cycle 3) Statepolnt 6 (168.6 Clet
Node Bumup Fuel Moderator Bunnup Fuel Moderator Bumup Fuel Moderator
No. (GwdIumT Temp. Spec. Vol. (GwdJVMn Temp. Spoec. Vol. (GCdMTU Temp. Spec. Vol.

BOCCy2 139A5 CYB 1335CyIB BOCCyS SIgCyI 19.3 CY2 IUA CV3 SLJCY3 85LO CY3
1 5.593 874.2 0.0236 7.656 871.5 0.0233 10.803 1020.4 0.023
2 9.400 973.4 0.0236 12.915 977.1 0.0232 17.876 1176.9 0.023
3 12.07! 1022.8 0.0235 17.273 1121.4 0.0232 23097 1200.7 0.023
4 13.88 1101.7 0.0234 19.795 1241.2 0.0230 25.889 1188.3 0.0231
5 14.978 13371 0.0233 21.042 1250.0 0.0229 27.18 1167.2 0.023
6 15. 1403.6 0.0232 21.67 1239.1 0.0228 27.75 1145. 0.0228
7 15.911 1423:1 0.0230 21.90. 1232.18 0.022 27.95 1126.3 0.0227
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Table 4.1.10-4 Burnup, Fuel Temperature, and Moderator
s pecific Volume Data for Assembly A7 of Crystal River Unit 3

8 16.036 1432.8 0.0229 21.966 1229.61 0.0226 27.922 1111.B 0.022
9 16.067 1439.7 0.0227 21.942 i226.0 0.0224 27817 1106.1 0.0225

10 16.034 1446.6 0.0226 21.868 1218.6 0.0223 27.726 1113.7 0.0224

11 15.964 1454.5 0.0224 21.778 1206.9 0.0222 27.706 1133.0 0.022

12 15.902 1460.6 0.02231 21.716 1100.9 0.0221 27.7791 1158.1 0.

13 15.891 1458.6 0.0221 21.714 1172.9 0.0220 27.934 1180.9 0.0221

14 15.970 1439.1 0.0220 21.789 1154.51 0.0219 28.1211 1191.9 0.0221

15 16.335 1385.4 0.0219 22.075 1132.7 0.0218 28. 1181.1 0.0211

16 16.879 1288.2 0.0218 22.359 1101.9 0.021 28.27 1143.6 0.0218

17 15.372 1195.1 0.0217 20.344 1073.3 0.0219 26.590 1094.2 0.021

18 9.858 1021. 0.0216 13.277 963.8 0.0216 16.8311 980.9 0.021

Statepolnt 7(250.0 eicbe 3) Statepoint 8 Statepolnt 9

Node Bumnup Fuel Modeator Bumup Fuel Modertor Bumup Fuel Moderasor
No. (OWdM TemP Spec.Vol. (GWdMTU) Tomr. S oc. Vol. (GWdlmTUW Temp. Spc. Vol.

= 5. Cy3 245A Cy3 24A Cy2 I

1 12.512 1041.4 0.023.J No addisbnal statepoints. No addiffonal statepoints.

2 20.413 1147.0 0.02321
3 25.908 1150.4 0.0231

4 28.701 1121.7 0.0230

5 29.947 1098.0 0.0229

6 30.492 1081.9 0.0228
7 .30.624 1071.6 0.022
8 30.571 1063.9 0.0225
9 30.449 1058.6 0.0224

10 30.361 1057.7 0.0223

11 30.371 1061.0 0.0222.
12 30.49 1066.9 0.0222
13 30.72 1074.6 0.0221

14 30.9 1082.8 0.0220

15 31.250 1082.9 0.0219
16 31.101 1066.6 0.02181

17 28.192 1044. 0.021

181 18.697 973 0.0216 ._
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Table 4.1.10-5 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A14 of Crystal River Unit 3

Assemnblv Number A14
�- I

Ststel~nnt t IMfCCvcb IJ& A% 1tjkfnnn##nnt ot Cvcb4rq lefsommInt It919S 2 O%#Mft 4ns
- .--- -.- *, f-l. - * - . ** *wWI*flt - I * - *7-- W

Node Bumnup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Moderator

No. (MUMdJnnU Temp. Spec. Vol. etMTU Temp. Spec Vol. (OHdUTU Temp. Se. Vol.

.I_ _______0. Cy1B 184.T CYIA 1542 CyIA 142.2 CyB 1oSCyIIB IC.S CyjI

1 0.0 . 3.042 898.5 0.0232 5.483 1066.3 0.0234

2 0.0 Data not .;uired. 4.93 1070.7 0.0231 8.8SK 1268.6 0.0233

3 0.0 6.561 1193.8 0.0230 t11.2991 1338.51 0.02321

4 0.0 .- 7.688 1260.2 0.0230 12.6731 1340.71 00231

6 0.0 8.361 1294.1 00229 13A.01 1318.6 0.0229

6 0.0 8.770 1310.7 0.0228 13.759 1292.0 0.02281

7 0.0 _ 8.995 1320.6 0.0226 13.920 1272.1 0.0227

8 0.0 0 9.097 1330.3 0.0225 13.980 1258.7 00228

9 0.0 9.105 1342.9 0.0224 13.9 1252.1 0.0225

10 0.0 9.030 1358.2 Q022 13.922 1250-9 0.0224

11 0.0 -. 88t 13724 0.0222 13.831 1254.2 0.022

12 0.0 8.72 1378.6 0.0221 13.759 1261. 0.0222

13 0.0 8.-35 1372.7 0.022 13.768 1271.6 00221

14 0.0 8.66- 1358.8 0.0219 13.903 1282.7 0.022

15 0.0 87 - 01 1348.7 0.0218 14.142 1299.2 0.0219

16 0.0 8.660 1334.6 0.021 14;055 1319.4 00218

17 0.0 762 1251.7 0.021 12.572 1284A 0.021

18 0.0 6.173 1049.6 0021 6 8.373 10886 0.0216

Statepolnt 4 (BOC Cycle 2) Statepolnt 16 (BOC Cyce ) Statepolnt 17(260.3 Cycle 7)

Node Burnup Fuel Moderator Burnup Fuel Moderator 8urnup Fuel Moderator

No. (G T Temn. S Vol. 0dMICT Temp. Spe. Vol. EOW4MTU Temp. Spec.Vol.

BOC Cy2 139.t6 CIB 139.6 CyIB BOC Cy? 59. Cy2ed 39.3 Cy2'dt 260.3 Cy? 1105 CY? 160.5 Cy?

I .980 1002 0.0236 11.72 9817 0023

2 L.666 1160.9 0.0235 13A45 1061.1 0.022 19.44 1100.8 0.0231

3 12.216 1226.2 0.0234 16.7 1115. 0.0228 2423K 5 002

4 13.671 12702 0.0233 18.408 1126.9 0022 26.622 11288 00229

5 14.457 1323.1 0.0232 19.25 17.2 0.0226 27.688 1121 A o.one2

6 14.858 1357.9 0.0230 19.659 1126.4 0.022E 28.078 1114.2 0.022

7 15.044 1374.9 0.0229 19.822 1126.8 0.0225 28.285 1108.01 0.

8 I15.13 1384. 0.0228 1857 1127.4 0.0224 28.349 1103.6 0. d

9 15.116 1391.5 0.0226 1.81 115 022 28.328 1100.7 0.0224

10 15.072 .1397.8 0.0225 19.713 1118. 0022 28.244 1018.E 00.223

1 16.005 1405.1 0.0224 19.598 1104.3 0.0221 28.131 1097.4 00222

12 14.962 1410.8 0.0222 19.628 1087.: 0.0220 28.041 10955 0.0221
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Table 4.1.10-5 Burnup, Fuel Temperature, and Moderator
_ Specific Volume Data for Assembly A14 of Cr tal River Unit 3

____ 14.094 1407.0 0.0221 10.54 1069.7 0 28.001 1091.8 0.
14 15.127 1386.9T 0.022 19.69B 1053.7 0.0218 28.00M 1083.9 0.021
15 15.321 1340.3- 0.0219 1g.g 1041.6 .02189 27.041 10B.78 0.02181
16 15.142 1273.1 0.0218 19.649 1035.6 0.0217 27.210 10447 00
171 13.5061 1186.3 0.0217 17.69 1013.61 0.0216 24.303 1008.4 0.021

18I 8.9741 1002.41 0.0216 11.653 889.81 0.0216 16.167 9076 0021

_ ttepontI181291.0 Cvcle 7) |St tepont'19 90 Cvyle n statepoJnt2 j 2462 Ye n7I
Node Bunup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Moderator
No. (GWdIMTU Temp. Spec.VoL (OdMTU Temp. Sec.vol. (GwdrnTq Temp. Spec Vol.

=l1.J CyT 353 Cy? 45.3 CyO 313.0 CyT 34. Cy7 p 345.3 Cy? 48rS Cy? 403 CY7 402.3 Cy?

1 12.243 1001. 0.0232 12.775 1001.01 0.0232 15.529 1014.2 0.0232
_2 20.297 1074. 0.0231 21.119 1074.7 0.02311 25.25 1079. 0.0231
3 25.222 1077.8 0.0230 26.141 1077.8 0.023 30.701. 1076.1 0.0230

4 27.618 1063.7 0.0229 28.4 10637 0.0229 33.047 1062.0 0.022
5 28.581 1051. 0.0228 29.505 1051.3 0.0228 34.037 1049.6 0.022
6 29.061 1041. 0.022 29.969 1041.6 0.022 34.436 1039.4 0.022
7 29.26 1036 0.0226 30.154 103S.2 0.0226 34.579 1033. 0.0226
8 29.319 1034.4 0.022 30.204 10344 0.022! 34.611 1029.6 0.0225

9 29.297 10352 0.0224 30.17 1035.2 0.0224 34.584 1028.4 0.0224
10 29.214 1037. 0.0223 30.090 10B7.t 0.022 34.512 1028.8 0.0223
11 29.105 1042.1 0.0222 29.979 1042.1 0.0222 34.426 1030.4 0.0222
12 29.01t 1047.51_ 0.02211 29.8 1047.! 0.022 34.378 1033.1 0.0221
13 28.989 1053.7 0.022l 29.867 1053. 0.0221 34.39 1036.7 0.022
14 28.996 1059.5 0.0210 29.876 1059.5 0.0211 34.45 1040.9 0.0210
15 28.925@t 2.7 0 2 1062. 0.021 34.416 1044.2 0.0218
16 28.17 1059.0 0.021d 29.03 1059.9 0.021 33.61 1042.5 0.021E
1 7 25.17S 1045.1 0.0214 25.t6-2 ~1045.f 0.021 30.26! 10Q8.:j 0,021

'18 16. 963.2 0.02161 17.325 063.2 0.0216 20A36 957.4 0.021

Statepolnt 21 (479.0 CYce ?) tepolnt 22 Statepoint 23
Node Burnup Fuel Moderator urnup Fuel Modertor Burnup Fuel Moderator
No. (GWdmTU1 Temr. Spec. Vol. MldVMn Temp. Spec.Vol. (GWdlMTU) Temn. Spec. Vol.

47.0 CY7 402.3 Cy 4023 CyT
1 15.897 1014.2 0.023 !No addcitional stants. No additional steta
2 2556.7 107.00 0.0231
3 31.236 107S.1 0.0231 .. -

4 33.575 1062.0 0.0225
5 34.55 1049.6 0.0221 a-

6 34.949 1039.4 0.0224 ,
7 35.08 1033.0 0.02261
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Table 4.1.10-5 Burnup, Fuel Temperature, and Moderator
Specj c Volume Data for AssemblY 4 of Cr stal Rfver Unit 3

8 1 35.1is 1029.61 0.0226 - - - - -

9 135.091 1028A 0.0224 ______

10 35.021 1028.8 0.0223 -

11 34.938 1030.4 0.0222 - -

12 34.893 1033.0 0.0221 -

13 34.91j 1036.7 0.0220 -

14 34.984 1040.9 0.0219 -

15 34.950 1044.2 0.0218
16 34.1 1042.5 0.0218 -

17 30.781 1028.2 0.021 -

18 20.81 957A. 0.0216 1 1

Table 4.1.10-6 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly AIR of Cystal River Unit 3

Assembly Number AI8

Statepolnt i IBOC Cycle 1A) Statepolnt 22 (BOC Cycle 8) Statepolnt 23 (97.6 Cycle 8)
Node Bumup Fuel Modeator Bumup Fuel Moderator Bumup Fuel Moderator
No. IGWdUm Temp. Spec.l.Y GWdImU Temp. Spec.Vl IGWdMI Tem P. Spec. Vol.

1 I I BOCCYS 134TCyIA+1. I CVIA*A C7yClI III|ACyO IIIACy|

1 0.0 - 3A16 924M 0.0232 4.B58 975.0 0.0231
2 0.0 6.039 1153.1 0.0232 8.345 1124.6 0.0230
3 0Q0 8.119 1287.8 0.0231 10.833 1168.5 0.0229
4 0.0 Data not r7ed. 90 13842 0.0230 12.370 1173.9 0.0228
5 0.0 .341 1399.1 0.0229 13.263 1168.5 0.022
6 0.0 - 10.809 1413.1 0.0227 13.759 1162.1 0.0226
7 0.0 11.047 1421.0 0.0226 14013 1156.8 0022
8 0.0 - 11.116 1431.8 0.0225 14.095 1153.4 0.0224

9 0.0 - - 10.998 14514 0.0224 13.994 1153.4 0.0223
10 0.0 - 10.622 1421 02 13.650 1158.8 0.0223
11 0.0 9.391 1531.2 0.0221 12.517 1184.1 0.022
12 0.0 6.6661 1591.7 0.0220 10.008 124.1 0.0221
13 0.0 5.9221 1390.6 0.0219 9284 1259.91 0.0226
14 0. 6.781 1185.1 0.0218 j.078 1252.j 0.219
15 0.0 6.910 1122.0 0.0217 9.058 i230.6 0.0216
16 0.0 6.969 1052.3 0.0217 9.803 1165A 0.0217
17 0.0 7. 969.8 0.0216 9.82 1073.4 0.0216
18 0.0 ______ ___ 4.83 927.0 0.0216 6.30 926.31 0.021F
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Table 4.1.10-6 Burnup, Fuel Temperature, and Moderator
Speclflc Volume Data for Assembly A18 of Crystal River Unit 3

qftntannlnt 2511129- t~wrd A% lShtuimnnlnt 2S1I*OLO CvlA1 fl -qtmtannont 281409.6 Cvcle S
Node Bumup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Moderator
No. (OWduInTI) Temp. specrVol. IGWdNMTW Temp. Pec. Vol. (aWdiUm Temp. Spec.Vol.

.IDS Cyt 11ACy8 11A Cyl 40.0 Cyl 234. Cyl 2344 Cyt 4095 Cytl 3 I Cy$ 345 Cy#

1 5.507 975.0 0.0231 9.904 977.2 0.0230 10.003 977.2 0.0230

2 E9.362 1124.6 0.0230 15.935 1101.7 0.0230 16.078 1101.7 00.230

3 12.012 1168.6 0.0229 19A091 1134.2 0.0229 19.566 1134.2 0.0229

4 13.6 1173.9 0.0228 21.159 1128.2 0.0228 21.317 1128.2 0.0228

5 14.5071 1168.5 0.0227 22.042 1116.0 0.0227 22.198 1116.0C 0.0227

6 15.0061 1162.1 0.022 22.481 1105.3 0.0226 22.634 105.31 0.0228

7 15.259 1156.8 0.0225 22.681 1097.4 0.0225 22.833 1097.4 0.022!

8 15.341 1153.4 0.0224 22.729 1092.3 0.0224 22.880 1092.31 0.0224

9 15.243 1153.4 0.0223 22.627 1090.9 0.0223 22.778 1090. 0.0223

10 14.908 1158.8 0.0223 22.331 1094.6 0.0222 22A831 1094.6 0.0222

11 13.81 1184.1 0.0222 21.408 1115.0 0.0221 21.5631 1115.0 0.0221

12 11.380 1246.7 0.0221 19.386 1166.1 0.0221 19.548 116.1 0.0221

13 ;Q6681 1259.9 0.022 18.7B8 1178.9 0.0220 18.953 11789 0.0220

*14 10.445 1252.9 0.021El 18.573 1178.4 0.0219 18.739| 11784 0.0219

15 10.384 1230.6 0.0218 18.427 1169.2 0.0218 18.595 1169.2 00218

16 _11023 1165.4 0.021 18.657 1129.3 0.021 18.820 11293 0.0217

17 10.854 1073.4 0.021 17.588 1063.3 0.021 17.73 1063.3 0.0216

18 6.96 926.3 0.0216 11.499 931.6 216 11.603 931.61 0.0216

-

Statepolnt 27 (515.5 CYcle S) statepoint 28 (BOC Cycle 9)
Node Burnup Fuel Moderator Bumup Fuel Moderat6r

No. (GWdTm Temp. 8pec.Vol. wdTU) Temp. Spec.Vol.
515. Cy 470.7 Cyl 40.7 Cyl BOC Cy9 4707 Cyl 470.7 Ct

I 11.964 983.9 0.023

2 18.845 1074.1 0.022 lNo addit oal6tatepolnts

3 22.56 1076.1 0.022

4 24.308 1058.8 0.02271

5 25.131 1041.2 0.0226

6 2516 1027. 0.022'

7 25.678 10182 0.022 --

86 25.70 1012. 0.0224

9 25.591 1009.t 0.022 -

10 25.302 1010.8 0.0222
11 24.433 1022.9 0.0221 -

12 22.5491 1055. 0.0221

13 22.002 1064. 0.02201
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Table 4.1.1046 Burnup, Fuel Temperature, and Moderator
SPecific Volume Data for Assembly A18 of C tal River Unit 3

14__ 21.82 10068.9 0.0219 _

15 21.698 1071. 0.0218
. 16 21.858 1058.6 0.0217 -.

17 20.53 1030.9 0.0216 - -

18 13.607 944.7 0.02161 1

Table 4.1.10-7 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly Alga of Crystal River Unit 3

Assembly Number Al8a
U

Statepolnt I (OC Cvcle IA) IStatepolnt 28 (BOC Cycle 9) IStatenolnt 291158.8 Cycle 9O
Node Burnup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Moderator
No. (GwdnlTU) T(mp. SpecYol. IOWd* Temp. rVoL IGWdN= Temp. Vpec.Yol.

BO_ Cy9 1U.7 CyIA.+15.7 CylAO 153. Cye 1ttQ |Cyl 1105

1 0.0 3.416 929.4 0.0232 5.836 983.6 0.0231

2 0.0 -_039 _1153 0.0232 9.93 1142.6 0.0231

3 0.0 -8119 1287.8 0.0231 12.740 1195.4 0.0230

4 0.0 Data not re uIred. 9.507 1364.2 0.0230 14A06 1206.t 0.0229

5 0.0 10.341 1399.1 0.0229 iS.34 1203. 0.0228

6 00 10.809 1413.1 0.0227 15.88 1197.2 0.0227

7 0.0 11.047 1421.0 0.0226 16.124 1191.6 0.0226

8 0.0 1116 1431.8 0.025 162 187.6 0.0225

9 0 -0.0 10.998 1451.4 0.0224 16.1Q 1187.1 0.0224

10 0.0 10.622 1482.1 0.0222 t .770 1192.6 0.0223

11 0.0 0.391 1631.2 0.0221 14.70 1219.6 0.0222

12 0.0 6.6- 1591.7 0.0220 12.33 1286.7 0.0221

13 0.0 5.922 1390.6 0.0219 11.651 1300. 0.022d

.. 14. 0.0 -. 78 1185.1 0.02181 1 A 12 S952 0.0219

15 0.0 6.910 1122.0 0.0217 11.352 1273.0 0.021

16 0.0 6.969 1052.3 0 11.911 12059 0.0218

17 0.0 747 969.8 0.16 11.595 1107.Q 0.021;

18 0.0 M_ _ 4.839 927.0 0.0216 7A24 949.6 0.02161

Statepolnt 30 (219.0 vcle 9) Statepolnt S1(363.1 Cycle 9) Statepolnt 32 (BOC Cycle 10)
Node Bumup Fuel Moderator Bumup Fuel Moderator Burnup Fuel Moderator
No. (GwdumTU Temp. Spec.Vol. (OWdIMTU) Temp. Spec.a VL (Wdm) Temp. SpeC Vol.

219.0 Cy 12CY9 192.Cy 33.1 Cy 1303 7Cy9 303 CY9 BOC CYO | 452A4 Cy9 | 45ZA Cy9

1 6.823 988.8 0.0231 9.342 995.4 0.0231

2 1.46 1127.7 0.0231 1.264 1119.6 0.0230
3 14.51 2 1173.1 0.0230 18.790 1145.0 0.022 N ddtonal statents.
4 16.251 1173.5 0.0229 20.6331 1134.01 I02
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Table 4.1.10-7 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly AIla of C stal River Unit 3

5 17.2101 1164.3 0.022 168 j 7 002271
6 _ 21 1154. 0.022 22.052 1-06.7 0226
7 17.9691 1147.0 .02 2 22.26! 1098.1 0.0226
8 18.041 1141.7 0.022! 22.313 1092.4 0.0225
9 17.93 1140.2 0.0224 22.207 1090.2 0.0224 -

10 17.617 1144A 0.023 21.908 1092.6 0.0223
11 16.594 1167.4 0.0222 20985 1111.4 0.222
12 14.339 125.0 0.022 18.96 1160.3 0.0221
13 13.68 1239.4 0.0220 18.38: 1174.6 0.0220
14 13.458 1238.3 0.0219 18.182 1177.8 0.0219
15 13.339 1225.9 0.021 18.034 1174.5 0.0216
16 13.768 1177.6 0.0216 18.247 1143. 0.0218
17 j3.197 1099.4 0.0217 17.188 088. 1
18 8.469 953.8 0.0216 11.149 957.19 0.021

Table 4.1.10-8 Burnup, Fuel Temperature, pnd Moderator
Specific Volume Data for Assembly A18b of Cgstal River Unit 3

Assembly Number A18b
Statepolnt (BOC Cycle IA Statepolnt 2(0.0 CYcl 1B Statepolnt 3 L142.2 Cycle 16)

Node Bumup Fuel lModerator Bumup Fuel Moderator Bumup Fuel Moderator
No. (GWd4MTU) Temp. Spec. Vol. IGWdiMTUi Temp. Spec. Vol. (CIMIUM Temp. Spec. Vol.

- O qCB 184. Cy1A 1847 CYIA 142.2 CylD 615 CyB S9.Scyis
1 0.0 1 3.416 929.4 0.0232 5.861 1064.3 0.0231
2 0.0 j 6.039 1153.1 0.0232 9.956 1253.8 0.0231
3 0.0 6.119 1287.8 0.0231 12.792 1321.8 0.0229
4 0.0 Datab*treuLdred. 9.507 1364.2 0.0230 14A24 1317.4 0.0228
5 0.0 10.341 1399.1 0.0229 15.255 1285.0 0.022
6 0.0 10.609 1413.1 0.0227 15.627 1251.1 0.02
7 0.0 11.047 1421.0 0.0226 15.760 1226.7 0.0220
8 0.0 11116 1431.1 0.0225 15.765 1210.6 0.0224
9 0.0 10.998 1451.4 0.0224 15.664 1202.2 0.0223
10 0.0 10.622 1482.1 0.0222 14.951 1185.3 0.0222
11 0.0 9.391 1531.2 0.0221 12.957 1094.9 0.0221
12 0.0 6.666 1591. 0.0220 9.795 1048.4 0.022
13 0.0 .5.922 13906 0.0219 9.090 1056.4 0.022
14 0.0 5.786 1185.1 0.0218 9.113 1070.0 0.0219
15 0.0 6.910 1122.0 0.0217 9.779 1102.6 0.0218
16 0.0 6.969 1052.3 0.0217 11.059 1269.7 0.0218
17 0.0 7.477 969.8 0.0216 12.257 1252.6 0.0217
18 0.0 4.839 927.0 0.0216 7.957 1075.8 0.0216
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Table 4.1.10-9 Buroup, Fuel Temperature, aud Moderator
Specific Volume Data forAssembly A20 of Crystal River Unit 3

L -___ Assembly Number A20 _

ktatenolnt I IBOC Cycle IA) IStatewoint 2 10.0 Cycle 1) StatePolnt 3 11422 Cycle IB)
Node Burnup Fuel Moderator Burnup Fuel Moderator Bumnup Fuel Moderator
No. (GWdIumT Temp. Spec. Vol. (GWdlTU) Temp. Spec. Vol. (GwvdM Temp. Spec. Vol.

0.0 CylB 1U4. CyIA 1UJ cyDIU 142.2 C18 BOX Cy18 89ACy18

_ 0.0 1.929 766. 0.0226 4.564 1116. 0.0236
2 0.0 3.349 890.3 0.0226 7.6W 1349.1 0.0235
3 0.0 4AS4 980.9 0.0225 9.656 14432 Q0234
4 0.0 Data not requfred. 5.176 1034.5 0.0225 10.692 1455.2 0.0232
5 0.0 5.618 1063.3 00224 11.186 1437.l 0.0231
6 0.0 - 6.871 1077.4 0.0224 11.39 1412.9 0.0229
7 0.0 - 6.003 1085.8 0.0223 11.473 1393.2 0.0228
8 0.0 - 6.054 1093.3 0.0222 11.49 1380.6 0.0227
_7 0.0_ - 6.04 1102. O.2 11.473 1374. 0.0226

10 0.0 5.965 1112.6 0.0221 11.41S 1374.1 0.0224
11 0.0 S.831 1121.4 0.0220 11.340 1377.0 0.0223
12 0.0 5.685 1122A 0.0220 i.287 1386.3 0.0222
13 0.0 6.608 1112.5 0.0219 11.324 1397.1 0.0221
14 0.0 5.721 1098.0 0.0219 11.52 1403.6 0.0220
15 0.0 6 .476 1109.7 0.021l 12.214 1385.3 0.0219
16 0.0 7.826 1298.5 0.02171 13.223 1329.1 0.0218
17 0.0 7.624 1237.3 0.0216 12.24a 1253.5 0.0217
18 0.0 I 1 4.6981 1003.7 0.0211 7.730 1068.4 0.021

- tatepoint 4 (BOC Cycle 2) Statepolnt 5 (BOC Cycle 3) Statepolnt6 (168.5 Cycle 3,
Node Bumup Fuel Moderator Bumup Fuel Moderator Bunnup Fuel - Moderator
No. (GMdUMTW Temp. Spec.Vol. (GWdIm Temp. Spec-Vol. (GWdJTIm Temp. Spec Vol.

80C Cy2l 139.6 CYIS 1395 CY18 B5C Cyl 198 Cy2 898 CY2 18.5 CyS 35.0 CY| I5.0 CyS

1 5.094 1038.6 0.02351 8.3491 1050.3 0.0236 1t.641 1022.2 0.0234
2 8.487 1220.9 0.0235 13.6451 1217.7 0.0235 18.735 1167.1 0.0233
3 10.635 1294.5. 0.0233 16.9101 1311.6 0.0234 22.868 1207.6 0.0232
4 11.730 1327.4 0.0232 18.5141 1360.1 0.0232 24.819 1211.1 0.0231
5 12.251 1351.3 0.0231 19.233 1380.6 0.0231 25.637 12012 0.023
6 12.480 1370.9 00230 19.520 1389.8 0.0229 25.916 1184.3 0.0228
7 12.568 1385.1 00228 19.689 1397. 0.0228 25.895 1159.4 0.022
8 12.589 1394. 0.0227 19.522 1404.3 0.0227 25.615 1126.3 0.0226
9 12.573 1400.1 0.0226 19.319 1404.1 0.0225 25.08 1103.4 0.0225
10 12.628 1404.1 00.224 18.07' i379.8 0.0224 24.634 1107. 0.022
11 12.470 1409.1 0.0223 18.6051 1318.8 0.0223 24.168 1130.3 0.0223
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Table 4.1.10-9 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A20 of C rtal River Unit 3

12 12.449 1414. 0.0222 18.406 1260.1 0.0221 24.130 1169.9 0.

13 12.515 1412.9 0.0221 18.487 12200 0020 24.503 .1221.0 0.02211

14 12.718 1393.5 0.0220 18.792 1193.8 0.0219 25.199 1248.4 0.0220

15 13.362 1337. 0.02181 19.541 11792 0021 26.016 1234.1 0.0219

16 14.259 1244.4 0.0217 20.283 116889 0.021 26.4021 1185.8 0.0218

17 13.123 1150.2 0.0217 18.670 1141.1 0021 23=98f 1126.2I 0.021

18 8.299 985.1i 0.0216 11.970 1005.6 0.0216 15.579 999.8 0.021d

Statepolnt 7 (250.0 Cyce 3) Statepolnt 8 StatepoInt 9

Node Bumup Fuel Moderator Bumup Fuel Moderator lumup Fuel Moderator

No. (GWdJMTUM Temp. Spec. Vol. IWdVM1U Temp. Spec.Vol. IGwd4mm Temp. Sp c.Vol.

250.0 Cy3 246A Cyl 45A Cy _ I

I 13.385 1044. 0.0233 No addi Ioal statepolnts No addilonal statepolnts

2 21.26- 1137 -0.0233

3 25.705 1153.8 0.0231 -

4 27.687 1140.6 0.0230 -

5 28.483 1125.2 0.0229 -

6 28.733 1113.4 0.0228 -

7 28.682 1103.9 0.022 -

8 28.34 1090.3 0.0226

9 27.715 1071.2 0.0225

10 27.095 1065.2 0.0224

11 26.738 1070.7 0.0223 -

12 26.761 1081.5 0.0222

13 27.260 1099.8 0.0221
14 28.139 1121.4 0.0220

15 29.033 1120.3 0.0219

16 29.332 1098.5 0.0218
17 26.649 1075.1 0.021-

18 17.494 995. 0.0216 1

Table 4.1.10-10 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A22 of Crystal River Unit 3

Assembly Number A22

Statepoint I (BOC Cycle IA) Statepont 2(0.0 Cycle IB) StatePPlnt 3 (142.2 Cycle iB)

Node Burnup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Moderator

No. IGWdTU) Temp. Spec. Vol. IGWdIMTUM Temp. Spec. Vol. IOWdMffI) Temp. Spec.VoL

I -I I O.OCyIB 184.TCyA 154.4CyIA 142.2CyI 1B| EUCy *90.CylD

1 0.0 2.35 817.61 0.023 391 901.0

2 0.0 4.98 984.01 0.0234 7.59 1099.8 0.02311
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Table 4.1.10-10 Burnup, Fuee Temperature, and Moderator
Specific Volume Data for Assembly A22 of Cr tal River Unit 3

3 0.0 J 8.232 1269. 0.0233 12.009 1302.3 0.0230

4 0.0 Datanotn uIred. Q.57 1391.0 0.0232 14.645 1300.9 0.0229

5 0.0 _1Q85E 1432.1 Q0231 15.685 1261.6 0.0228

6 0.0 152 1445.9 0.0230 16.892 1226.: 0.0227

7 0.0 11.601 1453.4 0.0228 16.133 1200.1 0.0226
a 0.0 -11 681 1464. 0.02271 16.191 1183 0.02251
9 0.0 11.603 1484.2 0.022 15.985 1173.3 0.0224
10 0.0 - 11.320 1514.1 0.0224 15.619 1164.2 0.0223
11 0.0 10.761 1546. 0.0223 14.973 114.9 0.0222

12 0.0 10.054 1559.1 0.0222 14.263 1154.6 0.0221

13 0.0 9.653 1523.6 0.0220 13.67 16.3 0.0

14 0.0 9.311 1454.6 0.0210 13.841 1187.8 0.0219

15 0.0 9.181 1384.7 0.0218 14.005 1223.7 0.0219

16 0.0 8.884 1306.8 0.0217 13.923 1262.0 0.0218

17 0.0 7.816 1200.9 0.0216 12.514 1240.6 0.0217

18 0.0 - 4.869B 981.4 0.0216 7.959 1072.3 0.021

Table 4.1.10-11 Burnup, Fuel Temperature, and Moderator
Specifiic Volume Data for Assembly A23 of Crystal River Unit 3

_________________ Assembly Number A23 __________

Statepolnt I (BOC Cle 1A) Statepolnt 2 (0.0 Cycle IS) Statevolnt 3 (142.2 Cycle 1B)

Node Burnup Fuel Moderator Bumup Fuel IModerator Sunup Fuel Moderator
No. (GWdITU Temp. Spec. Vol. (GWd=ITML Temp. Spec Vol. (GWdlUm Temp. Spec. Vol.

- OO4CV1B 184.? CyIA 184.TCyIA 14UCy1B 89.8 CytB 1.5 CypB

1 0.0 - 3.449 938.7 0.023 6.805 1052. 0.0233

2 00 - 5.868 1149.6 0.023 9.673 1250.7 0.0232
3 0. 075 1304.2 0.023 12.706 1331. 0.0231

4 0.0 anot 9.565 1395.0 0.0232 14.516 1329.1 0.023t

5 0.0 10.449 1436.6 0.0231 15A10 1292.3 0.022S

6 0.0 -10 949 1454.3 0.023 15.800 1255.8 0.0228

7 0.0 11.212 1464.9 0.0228 15.948 1229. 0.022d

8 0.0 -1.291 1478.0 0.022E

9 0.0 - 11.214 1498.6 0.0226 15.819 1204.0 0.0224

10 0°0 10.922 1526.7 0.0224 15.443 1195. 0.0223
11 0.0 10.308 1557.5 0.0223 14.716 1183.6 0.0222

12 0.0 - 490t 1567.9 0.022 1385 1182.9 0.0222

13 0.0 8.973 1520.3 0.022 13484 1195.7 0.0221

14 0.0 - .7- 1447.6 0.021 13.499 1217.9 0.02

-5 0.0 -. 724 1372.0 0.02U 112 12609 0.0219
16 0.0 8.66' 1295.7 - .J17 14.0t 9 1322.0 0.0218
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Table 4.1.10-11 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A23 of Crystal River Unit 3

11710.01 i( 7.6531 192.21 0.02161 12.7y -1307.01 0.021t

18 0.0 1 I 5.1881 1005.88 0.0216 8.5 1110.1 0.0216

'tatepolnt 4 (BOC Cydl 2) Statepolnt 6 (BOC Cycle 3) Stepolnt 6 (168.5 cle 3
Node Bumup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Moderator
No. (GWdUM Temp. Spec. Vol. (OWdUMl) Temp. Spec. Vol. (OWdMU Temp. Spec. Vol.

BOC Cy2 139 CyIB 132ACyIS SOC CyS 19. Cy2 UJi Cy2 158J Cy3 85.0 CY3 85.L Cy3

1 6.376 '1048.6 0.0234 7.85 788. 0.0224 10.524 039.6 0.0231
2 10.542 1200.9 0.0233 12.J36 84.6 0.0224 16.971 1065.8 0.023
3 13.698 1242.4 0.0232 16.38 892.7 0.0223 21.207 1094.9 0.0229

4 15.6549 1249.2 t0231 18.343 894.4 0.0223 23&40 1090.8 0.0228
5 16.458 1266.8 0.0230 19.264 891.3 0.0222 24.38 1080.2 0.022

6 6.855 1274.6 0.0229 19.645 889.0 0.0222 24.747 1066.7 0.022
7 16.99 1274.3 0.0227 1.764 888.1 0.0221 24.8U 1051.0 0.0

8 16.982 1271.8 0.0226 19.724 887.9 0.0221 24.661 1038.6 0.0224

9 16.807 1264.4 0.0225 19.624 887A 0.0220 24.388 10332 00224
10 16.392 1249.6 0.0224 19.089 886.2 0.0220 23.889 1041.7 0.0223

11 15.663 1242.7 0.0223 18.3S 884.8 0.0219 23.219 1065.6 002

12 14.8V 1261.5 0.0222 17.572 882.2 0.0219 22.586 1098.0 0.0221

13 14.529 1281.9 0.0221 17.243 875.2 0.0218 22.437 1127.2 0.022

14 14.621 1296.4 0.0220 17.361 865.7 00218 22.707 1140A 0.0219

15 U.9i7 1303.3 0.0219 17.917 86i.2 .0217 23.302 1134.9 0.021

16 1.22 1274.3 0.0218 18.55 * 908.1 0.0217 23.72 1109.1 0.021

17 13.767 1198.0 0.021? 17.40 973.2 0.0216 -21.4 1054.6 0076
18 9.189 1015.0 0.0216 11.711 872.0 0.0216 14.702 930.3 0.0216

Statepont 7 (250.0 Cycle 3) Statepolnt 8 Statepolnt 9

Node Bumup Fuel lfodeator Bunup Fuel Moderator Bumup Fuel Moderator
No. (GWdlMMU Temp. Sper. Vol. (OGWdWU Temp. Spe. Vol. (GW&d1TU) Temp. Spec. Vol.

250.0 CYp 248A Cy 245.4 CyI

1 11.962 974. 0.0231 No additional statehs. No additional statepoins.

2 19.074 1068. 0.02301 - -

3 23.649 1074. 0.0229

4 25.776 1058.6 0.0228

5 26.73 1043.2 0.0227 - - - -

6 27.077 1032.4 0.0226 - - -

7 27.114 1024.9 0.0225 - - - -

8 26.57 1019.4 0.0224

9 26.639 1016.6 0.0224 - - - -

10 26.16 1020.0 0.0223 - - - -

11 25.535 1031 . 0.0222 _ _ _ _ _
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Table 4.1.10-11 Burnup, Fuel Temperature, and Moderator
* Specc Volume Data for Assembly A23 of C utal River Unit 3

12 24.973 10467 0.0221 -

.13 24.914 1060.4 0022 -

14 25.305 1074.7 0 .0--
16 26.011 1086.1 0.0-18 - -

16 - 26.384 1072.9 0.021 -

17 24.34 1041.8 0.0217 -

1 16.37 053.0 0.0216 __ _ =

Table 4.1.10-12 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A23a of Crstal River Unit 3

Assembly Number A23a
StatepoInt I (BOC Cycle IA) Statepolnt 2 (0.0 cycle I1) Statepolnt 3 142.2 Cycle iB)

Node Buumup Fuel Moderator Bumup Fuel Moderator Burnup Fuel Moderator
No. (GWdVMTUI Temp. Spec. VoL (GWdl7MTU Temp. Spec Vol. (GW4MTU) Temp. Spec. VoL

0.0 CYIB 14.TCy1A 184.TCyA 142.2 CyI1 8EL CyD I9.t CyIB

I 0.0 3.449 938.7 0.023 5.805 1052.6 0.0233

2 0.0 6.865 1149.6 0.0234 0.673 1250.7 0.023

3 0.0 - 8.076 1304.2 0.0233. 12.706 1331.4 00231
4 0.0 Data not required. 9.565 1395.0 0.0232 14.516 1329.1 0.0231
5 0.0 - 10.449 1436.6 0.0231 1541I 1292.3 0.022

6 ,0.0 10.949 1454.3 0.0230 15.800 1255.8 0.0228
7 0.0 I_1120 1464.0 0.0228 15.481 1229.3 0.0226
8 0.0 11.291 1478.0 0.0227 15.955 1213.1 0.0225
_ 0.0 '11.214 1498.6 0.0226 15.819 1204.0 0.0224
10 0.0 10.92 1526.7 0.0224 -15.44 1195.3 0.0223
11 0.0 - 10.308 1557.6 0.0223 14.716 1183.6 0.0222
12 0.0 .490 1567.6 0.0222 13.885 1182.0 0.0i2
13 0.0 00.673 1520.3 0.0220 i3.484 1195.7 0.0221
14 0.0 - - .769 1441.6 0.0219 13A99 1217.9 0.022
15 0.0 8.724 1372.0 0.0218 13.812 1260.9 0.021S
16 0.0 8.565 1295.7 0.0217 14.0 1322.0 0.0218
17 1-0.0 7.653 1192.2 0.0216 12.790 1307.0 0.021

18 0.0 6.186 1005.8 0.0216 8.55 1110.7 0.021t

- IStatepolnt 4 (BOC Cycle 2) Statepolnt 6 (BOC Cycle 3) Statepolnt 6 168.5 ccl 3)
Node Bumup Fuel Moderator Burnup Fuel Moderator Burnup Fuel Moderator
No. (aWd1MTU) Temp. Spec. Vol. COwdIKTU Temp. Spec. Vol. (OWdumlU Temp. Spe. VoL

BOCCy2 139.6CylB rI2j3CyIB BOCCyS | S9.Cy2 I ILSCy2 | ISCyS I IU Cy3 1 5OCy2 |

I 6.51 1048.61 0.02341 8.331 850.21 0.02271 11.155 9804.58 0.0232
2 10.5221 1200.91 0.02331 13.523 -942.51 0.26 17." 1104.5' 0.02391
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Table 4.1.10-12 Burnaup, Fuel Temperatures and Moderator
SpeciAic Volume Data for Assembly A23a of Crystal River Unit 3

3 3_ 3671 1 00 171741 977. 02 22.439 1139.5 0.023U
4 15.519 12493 0.0231 1--19-. 08256 0.0225 2474 1139.81 0.022
5 16.427 1266.8 0.0230 20.066 980.3 0.0224 25.76 1127.7 0.022

6 16.824 1274.6 0.0229 20.451 023 26.12 -09. 0.0227
7 16.966 1274.3 0.0227 20.649 976.0 0.02231 26.117 1083.8 0.0226

8 16.953 -1271.l 0.022f 20.4BS 97.61 002221 25.82 1051. 0.0225

9 16.782 1264.4 0.022 20.252 974.3 0.0221 25.28 1029.5 0.0224

10 16.376 1249.6 0.0224 19.783 969.5 0.0221 24.606 1032.! 0.0223

11 15664 1242.7 0.0223 19.033 961A 0.220 23.86 1060.1 0.022
12 14.889 1261.5 0.0222 1.259 952.1 00220 23.29 1108.6 0.022

13 14.563 1281.9 0.0221 17.958 9404 0.02191 23.337 1163. 0.0221

14 14.661 1296.4 0.0220 18129 929.4 0.02181 23.895 _1194. 0.0221

15 1S.010 1303.3 0.0219 18.816 928.8 .00218 24.731 1188.6 0.0219

.16 15.145 1274.3 0.0218 19.682 9941 0.021 25.3401 1148.7 0.021

1 7 13.7691 ii8.0 ~0.0217 1866 1087.9 0.0j I 23.594 1083.3 orn
18 9.184 1015.X 0.0216 12.65C 976.3 0.0216 15.92 958. 0.021

Statepoint 7 (250.0 CJcle 3) Statepolnt I Statepolnt 9

Node Bumup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Modorator
No. OGWdUIT) Temp. SpacrVol. lcwdvM Temp. Spec.Vol. IGWdJMUT Temp. 8 c.Vol.

250.0 CyS 24tA4CY3 Z45ACYiI yI I

1 12.699 996.5 0.0232 No additIonal statepdn s. No additional statePolnts.

2 .20.238 1092.0 0.0231

3 24.987 1103.4 0.0230 - - -

4 27.335 1086.1 0.0229

5 28.325 1068.4 0.0228 -

6 28.647 1055.5 0.0227 -

7 28.606 1044.8 0.022 -

8 28.252 1030.4 0.022 -

9 27.612 1013.5 00224 -

10 26.872 1008.6 0.022

11 26.143 1018.5 0.0222

12 25.648 1037.7 0.0221

13 25.835 1061.7 0.0220

14 26.583 1086.2 0.0219 - -

15 27.535 1092.6 0021

16 28.08 10735 0021 -

17 26.085 1041.6 0.021 -

18 17.66 957.0 0.02q1 . . -
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Table 4.1.10-13 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A25 of Crystal River Unit 3

____ AssemblyNumberA25 _

;9.aruxIn4 4 IBflOC tCre* Ol ~ Iflf nntnta 2l(0.0CVr1A Statenolnt 3 11422 C1cle IBI

Node Burnup Fuel Moderator Bumup Fuel Moderator Burnwp Fuel Moderator
No. (GWdnMUI) Temp. Spec.Vol. fGWdVMTU) Temp. Spec.Vol. (GWdIOMT Temp. Spec.Vol.

0.0 CEIB 14J Cy1A 134. CyIA 142. CyI 13 .5 Cy1B 39.5 C1IB

1 0.0 2.109 798. 0.0227 4.098 983.1 0.0230
2 0.0 3.769 950A 0.022 7.024 1172.9 0.0230

3 0.0 .5015 1053.3 0.0226 8.938 1242.1 0.0229

4 QO Dat not Wiulred. 5.823 1106.3 0.0226 9.967 1248.01 0.0228
5 0n0 6.323 1134.1 0.0225 10.484 1231.1 0.0227

6 '0.0 6.613 1148 0.0224 10.722 1210. 0.0226

7 0.0 6.765 1157.A 0.0223 10.811 1192.8 0.0225
8 0.0 6.822 1166.3 0.0223 10.840 1181.8 0.0224
9 0.0 6.801 .1177.7 0.022: 10.809 1176.7 0.0223

10 0.0 6.704 11Q1A 0.0221 10.728 1176.3 0.0222

11 0.0 -6.540 1203.4 0.022 10.605 1180.2 0.0221

12 0.0 6.358 1206.4 0.0224 10.497 I1188.0 0.0221
13 0.0 6.2391 1195.7 0.0219 10.470 1197.0 00220
14 0.0 - 6.245 1176.9 0.0218 1055 1206.2 0.0219
15 0.0 638 1166.0 0.0217 10.701 1207.2 0.0218
16 0.0 6.393 1160.2 0.021 10.561 1192.4 0.021

17 0.0 -. 646 1904 0.0216 5.314 1140.0 0.0216

18 0.0 3.406 888. 0.0216 5.732 971.1 0.0216

- tatopolnt 4 (BOC Cycle 2) Statepoint 65 (OC Cycle 3) Statepolnt 6(168.5 Cycle 3)
Node Bumup Fuel Moderator Burnup Fuel Moderator Burnup Fuel Moderator
No. (OWdMTU) Temp. Spec. Vol. (GWdIUTU) TemP. Spec. Vol. (OWdMInU Temp. Spec. Vol.

BOC Cy% 1398 CY18 139. Cy18 BOC CY3 |9.3 CY2 65.8 CY2 158.5 CY31 5. CYS Bs0 CyS

1 4.503 928.5 0.0230 7.848 1077.0 0.0234 9.228 762.6 0.0224

2 7.663 1079.4 0.0229 12.916 1241.0 0.0233 14.W2 828.4 00.224

3 9.69 11378 0.0229 16.675 1306.2 0.0232 18.205 856.1 0.0223

4 10.762 1160.7 0.0228 16.993 1319.7 0.0231 19.683 8611 0.0223

6 11.295 1174.0 0.0227 17.62 1320.1 0.0230 20.304 859.6 0.022

6 11.54 1184.1 0.0226 17.780 1320.1 0.0228 20.526 854.3 0.0222

7 _11.64 1191.3 0.0225 17.8301 1322.6 0.0227 20.553 847.9 0.0221

8 I .664 1196.0 0.0224 17.770 1326.01 0.022 20.463 42.4 0.0221

9 11.63 1199.1 0.0223 17.63 1324.7 0.022 20.281 840.5 0.022

10 11.657 .1202.1 0.0222 17409 1309.0 0.0223 20.036 844. 0.022

11 11.454 1207.3 0.022 17.162 1275.9 0.0222 19.8071 853. 0.0221

12 11.373 1213.6 0.0220 17.001 1240.4 0.0221 19.702 665.- 0.021
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Table 4.1.10-13 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly iof Cr stal River Unit 3

13 11.371 1215.0 0.022 17.013 1211.8 0.0224 19.779 876.1 0.0219
14 11.463 1204.0 0.0219 17.177 1191.5 0.021S 20.0701 884.4 0.021i
15 11.586 1175.3 0.0218 17.383 1184.6 0.0218 20.741 013.8 0.0218
16 11.382 1128.6 0.0217 17.138 1187.8 0.021 21.23 1031.6 0.0217
17 10.01, 1059.6 0.0216 15.289 1163.2 0.0217 19.1b' 1017.1 0.0212
18 6.1791 910.1 O 0.0216 9.71 02 1 12.32: 898.4 0.216

Sttpoint 7 (250.0 Cyl ) Statepoint S __________________

Node Burnup Fuel Moderator Bumup Fuel Moderator Bunup Fuel Moderator
No. IGWdWU Temp. SPEc. VoL (OWdMTU) Temp. S er Vol. COWdNMTI Temp. Spec8 VoL

250.0 CY3 I 24IA CyI 246A C

1 10.0211 805.0 0.0225 No addional statepoints. No additional sate
2 16.110 869.5 0.0225
3 19.542 885.3 0.0225
4 21.063 882.6 0.0224
5 21.685 876.8 0.0224
6 21.898 871.7 0.0223
7 21.916 868.0 0.0222
8 21.819 865.5 0.0222
9 21.63 864.8 0.0221
10 21.396 866.4 0.0221
11I 21.186 870.3 0.0220
12 21.112 875.6 0.022
13 21.244 882.5 00219
14 21.712 906.4 0.02191
1S 23.126 1040. 0.02181
16 23.701 1060.1 0.021

.17 21A07 1038.8 0.0217
18 13.883 950. 0.021 _*

Table 4.1.10-14 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A25a of Crystal River Unit 3

.___ Assembly Number A252

tatepoInt I (BOC Cycle IA) Statepolnt 2 (0.0 Cycle IB) Statepolnt 3 (142.2 Cycle 1B)
Node Bumup Fuel Moderator Bumup Fuel Moderator Burnup Fuel Moderator
No. (GWdVMTU Temp. Spc. VoL (GWdMUTU) Temp. Soec. Vol. (GwdM Temp. Spec. Vol.

=. GCyIB 14.TCyIA 114.TCYIA 142.2CyiB 89Zc"IB 8 CyI8
_ 0. 2.109 798.7j 0.0227 4.0981 983.81 0.023t

2 0.0 3.769 950.41 0.022 7.04 1172.9 0.023
3 0.0 5.015 1053.31 0.0226 8.93 1242.8
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Table 4.1.10-14 Burmup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly MS of tal River Unit 3

4 0.0 Data not requlred. 8823 1108.3 0.0226 9.967 1248.0 0.0228
5 0.0 6323 34.1 0.225- 10.48 1231.1 0.0227
6 0.0 6.613 114A 0.0224 10722 1210.0 0.0226
7 0.0 6.765 1157A 0.0223 10.6811 92.8 0.0225
a 0.0 - 6.822 1166.3 0.02231 10.840 1181.8 0.0224
o 0.0 - 6.801 1177.7 0.0222 10.809 1176. 0.0223
10 0.0 6.704 1191.4 0.0221 10.726 1176.3 0.0222.
1 0.0 6.540 1203.4 0.0220 10.605 110.2 0.022
12 0.0 6.358 12064 00220 1A9 1188.t 0.0221
13 0.0 6.239 1195.7 0.0210 10.470 1197.9 0.0220
14 0.0 - 6245 1176.9 0.0218 10.555 1206.2 00219

15S 0.0 6.383 1186.0 0.021 10.701 1207.2 0.0218
16 0.0 6.393 1160.2 0.0217 10.61 1192.4 0.021
17 0.0 5.646 100.4 0.021 94.31 1140.9 0.021
18 0.0 3.409 D88.4 0.0216 5.732 971.1 0.0216

Statepolnt 4 (BOC Ce 2) Statepolnt 6 (BOC Cycle 3) Statepolnt 6 (68.S Cydce 3)
Node Burnup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Moderator
No. (GWduMTW Temp. Spec. Vol. (GWWMdTU Temp. Spec. Vol. (OWnMT Temp. Spec. Vol.

= 30 CY2 129.6 CYB 139.6 CY 8 WC CY3 19. Cy2 59.1 Cy2 1U.5 CyS 95.0 CyS 5. CyS

1 4.503 928.5 0.023 7.8i 1077.0 0.0234 9.7101 855.6 0.0234
2 7.663 1079.4 0.0229 12.829 1241.9 0.0233 16.384 1077.9 0.0233
3 0.691 1137.8 0.022 15.690 1306.2 0.0232 20.857 1183A 0.0232
4 10.762 1160.7 0.0228 17.010 1319.7 00.231 22.822 1206.9 0.0231
5 11.295 1174.0 0.0227 17.580 1320.1 0.0230 23.707 1202.71 0.0230

.6 ii.542 II84.11 0.0226 17.79 130. 00228 24.005 90.91 0.022
7 11.642 1191.3 0.0225 17 1322.61 0.0227 24.015 1174.0 0.022_
8 11.664 1196.0 0.0224 17.794 1326.01 0.2 23.842 115. 0022
9 11.633 11f9.1 0.0223 17.648 1324.7 0.0225 23.542 1147.8 .0225
10 11.557 1202.1 0.022 Jjd2 1309.0 0.0223 23.2113 1155.1 0.0224
11 11.454 1207.3 0.0221 17.158 1275.9 0.0222 22.980 1178.1 0.022A
12 11.373 1213.6 0.0220 16.992 1240.4 0.0221 22.947 1210.9 0.022
.13 11.371 1215.0 0.0220 16.991 1211.8 0.0220 23.144 1242.2 0.0221
14 11.463 1204.01 0.0219 17.152 1191i5 0.0219 23.4721 1256. 0.0220
15 11.586 1175.3 00218 17.361 1184.6 0.0218 23.667 1245. 0.0219
16 11.382 1128.6 00217 17.123 1187.8 0.0217 23.121 1211.0 0.0218
17 10.017 1059.8 0.0216 15.283 1163.2 0.021 1148.8 0.021
18 6.179 910.1 0.0216 9.7151 1020.31 0.0216 13.098 993.21 0.0216
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Table 4.1.10-14 Burntip, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A25a of Crystal River Unit 3

Statepolnt 7 (250.0 Cycle 3) IStatepoInt 8 statepoint 9
Node Bumup Fuel Moderator Bumup Fuel Moderator Bumup Fuel loderator
No.GWdNTU) 8pcVL (GWdIMTW Temp. Spec. Vol. (WdMTU) Temp. 8pec. Vol.
* 250.0 CY3 2464 CYS I245A Cyl I I
1 10.u32 894.2 0.0233 No additional statepeints No additional statePoints

2 1 8 586 1110.1 0.0233 -

3 23.555 1151.9 0.0232 - -

4 25.624 1146.41 0.023-
5 26.507 1133.1 0.0229 - - -

6 26-787 1123.1 0.0228 - -

7 26.770 1115.7 0.022 - - - -

8 26.583 1109.0 0.0226 - - -

9 26.258 1104.01 0.0225 - - -

10 25.918 1104.41 0.0224 - -

11 25.7081 111e.2 0.0223 - -

12 25.727 11186 0.0222

13 _25.998 1127.3 0.0221 - -

14 1 26.400 1133.2 0.022C .
15 26.628 1132.0 0.0210 - - - -

16 26.021 '1123.4 0.0218 - - -

17 23.164 1099.7 0.0217
18 14.93 1003.9 0.021

Table 4.1.10-15 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A26 of Crystal River Unit 3

; Assembly Number A26
U U

StatezPoInt IBMOO Cvebe IAI 1SttePolnt 2 (0.0 Cvcle 1IBI StatenoInt 3 1142.2 Cwcb IB)

Node Burnup Fuel Moderator Burnup Fuel Moderator Bumup Fuel Moderator
No. IGWdTU) TemP. 2VOl. IGWdIUTU Temp. 8P.O. owI Ten n Vol.
- - 0.0 CyIB 14.7 CyA 134.7 CYIA U22 CylB 33.5 CyIB | e9cyiB

1 0.0 - 2.845 894.71 0.0232 6.336 1080.1 0-0231

2 0.0 - 5.061 1100.1 0.0232 9.077 1285.2 0.0231

3 0.0 6.838 1233.0 0.0231 11.651 1358.8 0.0229

4 0.0 D8t not re uired. 8.044 1305.81 0.0230 13.1231 1357.71 0.022
5 0.0 . 8.786 1341.5 0.0229 13.EE91 1325.91 0
6 0.0 - 9.214 1357.9 0.0228 14.2021 1292.01 0.022
7 0.0 9.439 1368.1 0.0227 14.320 1266.01 0.022
8 0.0 -. 5181 1380.01 .0.0226 14.314 1248.9 0.0224
9 0.0 -E.470 1397.3 0.0224 14.1E2 1237.5 .022
10 0.0 Q.282 1420.2 0.0223 13.718 1213.7 0.0222
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Table 4.1.10-15 Bumnup, Fuel Temperature, and Moderator
. - Specific Volume Data for Assembly 26 of Cr tal River Unit 3

11 0.0 8.541 1442.6 0.0222 12.612 1097.81 0.0221
12 0.0 8.666 1449.8 0.022 11.504 999.0 0.0220
13 0.0 8260 1429.5 0.0220 11.196 993.9 0.0220 .
U 0.0 8.097 1J880 0.021l 9 .181 IW0.6 0.021S

15 0.0 I 8.09 1336.0 0.02181 11.693 1W1.6 0.0211
16 0.0 7.767 1269. 0.021 12.576 1238.91 0.021-
17 0.0 6.697 11C8. 0.0211 11.t0j 1270.1 0.0216
18 0.0 4.11 1 944.6 0.0216 7.278 1093.81 0.0216

Table 4.1.10-16 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Asembly A28 of Crystal River Unit 3

Assembly Number A28
Statepolnt I (BOC Cycle 1) Statepolnt 2(0.0 Cycle 1B) Statepoint 3 (1422 Cycle 1B)

Node Bumup Fuel Moderator Bumup Fuel Moderator Bumup Fuel Moderator
No. (GWdu=) Tempr §pevol. (OVWdNU) Temp. _ SpecVol WOdum Temp. SpeV.Vol.

_" 0. CY1B 54.7CyIA 184.7CyIA 1Z2 Cy1N 89J CyIB |P JCY1

1 0.0 1.510 736.2 0.0224 2.7 833.2 0.0225
2 0.0 - -701 851.2 0.0223 4.779 976.4 0.0224
3 0.0 3.602 931.2 0.0223 6129 1035.4- 0.0224
4 0.0 Data not reWired 4.196 978. 0.0223 6.873 1043.6 0.0223
5 0.0 4.665 1002. 0.0222 7.260 1031.3 0.0223
6 0.0 4.781 10152 0.0222 7.425 1014.9 0.0222
7 0.0 4.893 1023.4 0.0221 7.494 1001.4 D.0221
8 0.0 4.034 1030.9 0.0221 7.606 992.7 0.0221
9 0.0 4.917 1039.7 0.0220 _7A80 988.6 0.22

10 0.0 4.849 1049.6 0.0219 7421 988.4 0.0220
11 0.0 - 4.740 1057.3 00.219 7.341 991.5 0.0219
12 0.0 4.620 1058.6 0.0218 7.271 997.7 0.0219
13 0.0 4.526 1050.4 0.0218 7.242 1006.3 0.0218
14 00 - 4.474 104. 02117 7260 06.4A 0.021E
15 0.0 - 4A 1013.1 0.021 7248 1026.4 0.021
16 0.0 - 4.1; 0979., 0M2 6.98C 1026 0
17 0.0 3.661 912.Q 0.021i 6623 988.9 0.0216
18 0.0 _ I 2.121 770.4 0.0216 3.657 845.1 0.021

|Statepoint 4 (BOC Cycle 2) |Statepoint 5 (BOC Cycle 3) Statepolnt 6 (168.5 Cycle 3)
Node Bunup Fuel Modarator Burnup Fuel Moderator Burnup Fuel Moderator
No. [IGWdWMT Temp. Spec. Vol. IGWdIMT) Temp. Spec. Vol. OwdITUm Temp. Spec. Vo.

_ BOCCY2 | 139ACyIB 128.9 Cyta BOC Cy3 I 9 Cyr2 | 9. Cy2 IR S Cys | *5.0 CyS I *5.0 C3

1 3.0171 * 803.41 0.02251 6.7001 1138.81 0.023 9A.161 982.81- 0.02341



Waste Package Development Design Analysis
Title: CRC Depletion Calculations for tfe Rodded Assemblies in Bdtchs 1, 2,3, and IX of Cystal River Unit 3
Document Identifier: BBAOOOOOO00l717-02004CO4O REV oo Page 47 of 146

Table 4.1.10-16 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A28 of C tal River Unit 3

2 5.200 921.9 0.0225 10.9 1.342.7 0.0234 15.2991 113.1 0.02
3 6.634 976.2 0.0224 13.433 1432.2 0.0233 %1.714 1199.8 0.02
4 7.414 9997 0.022 14. 1462.7 0.0231 20.263 1209.1 0.0231
5 7.809 10157 0.0223, 15.070 1472.3 0.0230 20.898 1199.9 0.0
6 7.992 1026.6 0.02231 16.248 1477.41 0.0228 21.104 1166.1 0.0229
7 8.065 1032.9 0.02221 15.230 1485.21 0.0227 21.072 1174.0 0.02281
8 8.078 1036.3 0.0221 15.044 1495.6 0.0225 20.869 1168.1 0.0227
9 8.053 1038.7 0.0221 14.610 1502.7 0.0224 20.464 1175.9 0.022

10 8.0001 1041.6 0.0220 13.631 1472.4 0.0223 19.642 1208.6 0.0221a

1 1 7.933 1045.8 0.0219 12.560 1229.1 0.0221 18.816 1256.31 0.02241

12 7.881 1050.51 0.0219 12.045 1101.8 0.0221 18.51 1295.91 0.0222

13 7.870 1051.9 0.0218 12.149 1062.8 0.0220 18.757 1316.0 0.02211

14 7.892 1045.4 0.0218 12.672 1042.4 0.0219 19.343 1316.2 0.0220

15 7.866 1027.7 0.0217 13.627 1072.3 0.0219 20.264 1299.1 0.021

16 7.558 996.2. 0.02171 14.062 1291.01 0.0218 20.625 1282.4 0.021

17 6.52 941.41 0.0216 12.694 1297.0 0.021 18.523 12385 0021

1B8I 3.9631 810.71 0.02161 8.065 1114.91 0.0216 11.954 106.81 0.0210

Statepoint 7 (250.0 Cycle 3) Statepolnt 8 Statepoint 9
Node Bumup Fuel Moderator Bumup Fuel Moderator Burnup Fuel Moderator
No. (GWdMTU) Temp. Spec. Vol. 1;WdIMTU) Temp. Spec. VoL (GWdIM Temp. Spec.Vol.

250.0 Cy3 USA Cyl USAC yI

1 10.947 1010.3 0.0234iNo addi staktpints. No addIonal statepoints.

2 .0: 1130.61 0.023: a -

3 21.346 1158.0 0.023 a-

4 22.952 1146.9 0.0230

5 23.5a 1132.- 0.022

6 23.738 1121.3 0.02281

7 23.686 1114.5 0.0227
8 23A77 1111.8 0.0221 _ - - -

9 23.089 11152 0.022a-

10 22.330 1131.3 0.0224-

11 21.595 1152.6 0.0223a

12 21.379 1166.6 002---
13 21.699 173.1 -.021
14 22.398 1180.6 0.0220

15 23A3 - 1187.- 0.021-

16 23.658 1178. 0.02118

17 21.413 1153.a 0.021, a _

18 13.98, 1049.9 0.0211
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Table 4.1.10-17 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly A29 of Crystal River Unit 3

Assembly Number A29
U U

Lq#2#snjmln# IMMOCnoe tI~A&%4A% rn~ DI ve Coatannlntl HAIsX Gel 41

Node Burnup Fuel Moderator Bunup Fuel Moderator Burnup Fuel Moderator

No. (GWdIMTU Temp. Spec. Vol. (GWdfMTU) Temp. Spoec. YVol (GWdUMU Temp. Spe. Vot.

Lo.oCy1B 14.TCsIA 1I4.TCyIA 142. CylB S9SC918 3 CDA8yI

1 0.0 1.731 765.0 0.0225 2.984 834.0 0.0225!

2 0.0 3.068 894.2 00225 5.144 977.7 0.022

3 0.0 4.068 984.8 0.0224 6.608 1035.9 0.0224

4 0.0 Data not ed. 4.753 1036.6 0.0224 7.439 1041.2 0.0223

5 0.0 5.--179 Wrv8 0.0223 J.864 1025. Q022

6 0.0 5.430 1080. 0.022 8.060 1005. 0.0222

7 0.0 6.563 1089.6 0.022 8.140 990.2 0.0222

8 0.0 6.611 1098. 00.221 8.15 980.7 0.0221

9 0.0 -_ 56593 Me. 0.0221 8.123 976.3 0.022

10 0.0 5.51 1120.1 0.0220 8.051 975.9 0.022

11 0.0 6.389 1128.8 0.0219 7.954 979.1 0.021

12 0.0 6.249 11305 00219 7 3 985.7 0.021

13 0.0 - -. 130 1121.61 00.218 7.817 995. 0 0.0218

14 0.0 5.042 1101. 0Q0218 7.825 1010.4 0.021E

15 0.0 4.920 10713 0.0217 7.822 1032.5 0.0217

16 0.0 4.607 1025.1 0.0218 7.5 1052.2 0.021

17 0.0 3.890 947. 0.0216 6.68 1026.3 0.021J

16 0.0 2.347 793.9 0.0216 4.052 876.4 0.021

Statepolnt 4 (BOC Cycle 2) Statepolnt C (BOC Cycle 3) Statepoint 6(168.5 Cycle 3)

Node Bumup Fuel Moderator Burnup Fuel Moderator Burnup Fuel- Moderator

No. IawdMTU Temp. Spec. Vol. (GWd*MTU) Temp. Spec. Vol. Tern. Spe. Vol.

BOC CY2 139A CYIB 139A CY18 SOC CY3 B9O CY2 89A CY2 INA* CY I SO CyS 8IO Cy3

1 3.249 809.6 0.0226 6.778 1114.3 0.0237 8 850.5 0.0228

2 5:57! 929.2 0.0226 11.124 1309.4 0.0236 1 9 9434 00227

3 7.134 987. 0.0225 13.736 1401.2 0.0235 17.187 982.9 00227

.4 8.016 1020.3 0.0225 15.025 1438.2 0.0233 18694 987.6 0.022

5 8.471 1051. 0.022 15.609 1452.7 0.0232 1934 980. 0.022

6 8.68 1065 0.0223 15.841 1459.7 0.02301 17 9692 0022

7 8773 1077.4 0.0223 15.887 1466A 0.0229 19.5831 958. 0224

8 - .7 1080.9 00222 158W4 1473.4 0.0227 134 945300223

9 8.7 0.02210 15.584 1473.3 0. 195 4.

10 8.69! 08 0.022115.RS 14493 0022418801 954 00222

.11 8.612 1092.1 0.0220 14872 1389. 0.022 18.508 9713 0.0221
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Table 4.1.10-17 Burnup, Fuel Temperature, and Moderator
*9 *-__ wew_ __._ _ *t -. * n A - ._ B. Vt *. s

bpecuic volume Data for Assem y GiI. oUry st aEiuver unn. _ _

12 8.543 1098.0 0.02119 14.651 1328.2 0.0222 18A4 995.1 0.0221

13 8.516 1100.6 0.0219 14.649 1285.8 0.0221 18.638 .1015.8 0.0220

14 8.532 1094.9 0.0218 14.836 1262.9 0.022 18.92 1029.2 0.0210

15 8.515 1076.5 0.0217 15.050 1267.6 0.0219 19.776 1068.7 0.0219

16 8.21 1042.7 0.021, 14.82 1294.0 00.218 20.613 1233.3 0.0218

17 7.14 982.2 0.021_ 13.24 1277. 0.0217 18.771 1214.6 0.0217

18 4.398 840.4 0.0216 8.474 1104.1 0.0216 12.244 1051. . 0.021

Stateoint 7 (250.0 Cycle 3) Statepolnt 8 Statepolnt 9

Node Bumup Fuel Moderator Burnup Fuel Moderator Bumup Fuel Moderator

No. (GWdlWMT Temp. Spec.VoI. (WdJMoMtV Temp. Specec. .VaGld.n Tern. $ a.Vot.

250.1 CY 6AA Cy 2 Cy _ I I

1 9.702 878.7 0.0228 No additonal statevons No addftional statepdn.

2 1S.545 959.9t 0.022E -

3 18.921 978.2 0.0227i

4 20.464 970.4 0.02261

5 -21.099 959.3 0.022.

6 21.305 950.4 0.0225

_7 _212 9 2 943.7 0.0224

,j 21.122 938.0 0.0223

9 20.823 934.5 0.0223 -

10 _20475 936.6 0.0222--

11 20.212 943.6 0.0222

.12 20157 952.5 0.0221

13 20.371 962.9 0.0220

14 20.990 091.6 0.0220

15 22.760 114.8. 0.0219 - -

16 23.68 1166.1 0.021 -

17 21.602 1141. 0.021
18 14.238 1039.3 0.0216 . -

Table 4.1.10-18 Burnup, Fuel Temperature, and Moderator

Specific Volume Data for Assembly 01 of Crystal River Unit 3

I ______________________ _ Assembly Number 01

Statepolnt I (BOC Cycle 1A) StatepoInt 2 (0.0 Cycle 1B) Statepoint 3 1142.2 CWcle iB)

Node Burnup Fuel Moderator Bumup Fuel Moderator Burnup Fuel Moderator

No. (GWd/JLTU) Temp. Spec. VoL ICOWd uTuI Temp. Spec. Vol. (GWdTU) Temp. SPeC. Vol.

I I O.CY1B 11J6JOCO1 114ffiOCOl 1142.2CYBI 69.SCA I n6swia I

1 0.0 I I 2.2701 825.01 0.02361 3.6571 841.61 O.022'

2 1 0.0 . 3.9M 982.41 0.02381 6.0901 981.21 0.022'
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Table 4.1.10-18 Burnup, Fuel Temperature, and Moderator
Specific Volume Data for Assembly 01 of Cry tal River Unit 3

3 0.0 6.373 1099.5 0.0235 7.986 1043.B1 0.0224
4 0.0 Data not .equired. 6.781 11095.7 0.0234 0.617 1037.1 0.0223

5 0.0 i0.699 1418.1 0.0233 13.312 961. 0.0223
6 0.0 _12.82 1512.9 0.023 15.391 918.200222
7 0.0 13.478 519. 0.0230 15.9661 898.0 0.0222
8 0.0 7 13.8 1509.5 0. s.0 888.6 0.0221

9 0.0 13.6- 1498.8 0.0227 16.048 882. 0.0221
10 0.0 - 13.609 1492.4 0.0226 15.096 878.2 0.0220
11 0.0 13.621 1491.5 0.0224 15.991 873. 0.022
12 0.0 13.679 1495.8 0.0223 16.060 87 1. 0.021w
13 0.0 13--41 1503. 0.0221 16.14 875.2 0.0219

4 0.0 13.709 1512.2 0.0220 16.247 885.8 0.0216
15 0.0 13A-1 1513.7 0.021916.258 920.9 0.0218
16 0-0 12.54 1488.1 0.0218 16.316 1081 0.0217j
17 0.0 10.696 1388.5 0.0216 14.617 1130.2 0.021
18 0.0 6.3681109.0 0.021 9.061 1000. 0.021

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 a
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 each fuel assembly
for each statepoint depiction calculation of interest. Tables 4.1.1I -l through 4.1.11-17 present the CRA
and APSRA insertion time data relevant to each assembly depletion calculation documented in this
analysis. Assembly A04 was located in a control bank 6 location during Cycle-2. Since Cycle-2 was the
last cycle of insertion for assembly A04 and there are no CRC statepoints other than the beginming-of-
cycle statepoint in Cycle-2, the depletion of assembly A04 through Cycle-2 was not needed. Therefore,
no control rod insertion data is presented for assembly A04 in this analysis. The assembly heights
corresponding to the axial nodes presented in Tables 4.1.11-1 through 4.1.11-17 are as follow: the top
node (node 1) is 17.78 cm, the bottom node (node I 8) is 22.352 cm, all other nodes arc 20.0025 cm.
The top of node I begins at the top of the active fuel region.

Table 4.1.11-l CRA Insertion Time Data(EFPDs Inserted) for Assembly Number Al

Axial Node Cycle-lA 0.0 EFPD to Cycle-lB 0.0 EFPD to Cycle-lB 142.2 EFPD to
(IaTop) Cycle-lA 268.8 EFPD Cycle-lB 142.2 EFPD Cycle-lB.171.3 EFPD

1 I 1 268.90 142.20 29.10
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2 268.80 142.20 29.10

3 268.80 142.20 29.10

4 268.80 134.91 . 12.02

5 268.80 127.78- 6.57

6 268.80 126.76 0.00

7 268.80 126.28 0.00

8 268.80 125.99 0.00

9 268.80 12S.84 0.00

10 268.80 125.83 0.00

11 268.80 125.96 0.00

12 __ . _268.80 126.21 0.00

13 269.77 126.67 0.00

14 265.13 127.51 0.00

15 179.03 116.74 0.00

16 41.67 30.17 0.00

17 0.00 4.67 0.00

18 0.00 0.00 0.00

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

Axial Node Cycle-lA 0.0 EFPD to Cycle-lB 0.0 EFPD to

(1-Top) Cycle-lA 268.8 EFPD Cycle-lB 142.2 EFPD

I 239.78 125.52

2 124.80 117.60

3 5.03 46.54

4 0.00 4.51

5 0.00 0.00

6 0.00 0.00

7 0.00 0.00
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8 0.00 0.00

9 0.00 0.00

10 0.00 0.00

11 0.00 0.00

12 0.00 0.00

13 0.00 0.00

14 0.00 0.00

15 0.00 0.00

16 0.00 0.00

17 0.00 0.00

18 0.00 * 0.00

Table 4.1.11-3 CRA Insertion Time Data (EFPDs Inserted) for Assems Number A7

Axial Node Cycle-lA 0.0 Cycle-lB 0.0 EFPD Cycle-lB 142.2 Cycle-2 0.0 EFPD
(l=Top) EFPD to Cycle-A to Cycle-lB 142.2 EFPD to Cycle-lB to Cycle-2 166.5

268.8 EFPD EFPD 171.3 EFPD EFPD

1 14.01 142.29 29.10 161.25

2 12.97 142.20 29.10 125.38

3 12.08 142.25 29.10 30.17

4 11.22 134.21 11.83 8.45

5 10.52 126.31 6.47 3.21

6 9.96 125.18 0.00 0.41

7 9.58 124.53 0.00 0.00

8 9.37 124.16 0.00 0.00

9 9.34 123.87 0.00 0.00

10 9.43 123.82 0.00 0.00

11 9.70 123.81 0.00 0.00

12 10.09 124.00 0.00 0.00

13 10.68 124A.8 . 0.00 0.00
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14 11.72 125.38 0.00 0.00

15 2.50 114.68 0.00 0.00

16 0.00 28.90 0.00 0.00

17 0.00 4A6 0.00 0.00

18 0.00 0.00 0.00 0.00

Table 4.1.11-4 CRA Inserdon Time Data Ds Inserted for Assembly Number A14

Axial Node Cycle-7 0.0 Cycle-7 260.3 Cycle-7 291.0 Cycle-7 319.0 Cycle-7 462.3
(1-Top) EFPD to EFPDto EFPD to EFPD to EFPD to

Cycle-7 260.3 Cycle-7 291.0 Cycle-7 319.0 Cycle-7 462.3 Cycle-7 479.0
EFPD EFPD EFPD EFPD EFPD

1 146.27 10.13 5.32 27.11 0.23

2 35.38 0.00 0.00 0.00 0.00

3 0.00 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00

6 0.00 0.00 0.00 0.00 0.00

7 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 0.00

9 0,00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00

11 0.00 0.00 0.00 0.00 0.00

12 0.00 0.00 0.00 0.00 0.00

13 0.00 0.00 0.00 0.00 0.00

14 0.00 0.00 0.00 0.00 0.00

15 0.00 0.00 0.00 0.00 0.00

16 0.00 0.00 0.00 0.00 0.00

17 0.00 0.00 0.00 0.00 0.00

18 0.00 0.00 0.00 0.00 000
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Table 4.1.11-5 APSRA Insertion Time Data (EFPDs Inserted) for Assembly Number AlS

Axial Node (I-Top) Cyclc-lA 0.0 EFPD to Cycle-lA 268.8 EFPD

1 0.00

2 0.00

3 0.00

4 0.00

5 0.00

6 0.00

7 0.00

8 0.00

9 ' 2.20

10 4.48

11 31.29

12 238.15

13 261.36

14 257.56

1S 250.06

16 122.12

17 4.49

18 0.78

Table 4.1.11-6 APSRA Insertion Time Data (EFPDs InSerted) for Assembly Number Al8a

Axial Node (1mTop) Cycle-lA 0.0 EFPD to Cycle-lA 268.8 EFPD

I 0.00

2 0.00

3 0.00

4 0.00

5 0.00
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6 0.00

7 0.00

8 0.00

9 2.20

10 4A8

11 31.29

12 238.15

13 261.36

14 257.56

15 250.06

16 122.12

17 4.49

18 0.78

Table 4.1.11-7 APSRA Insertion Time Data (EFPDs Inserte for Assembly Number A18b

Axial Node (1-Top) Cycle-lA 0.0 EFPD to Cycle-IA Cycl-tIB 0.0 EFPD to Cycle-lA
268.8 EFPD 142.2 EFPD

. 0.00 0.00

2 0.00 0.00

3 0.00 0.00

4 0.00 0.00

5 0.00 0.00

6 0.00 0.00

7 0.00 0.21

8 0.00 0.46

9 2.20 0.44

10 4.48 6.34

11 31.29 71.70
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12 238.15 140.47

13 261.36 140.05

14 257.$6 .139.51

15 250.06 109.34

16 122.12 16.84

17 4.49 0.00

18 0.78 0.00

Table 4.1.1148 CRA Insertion Time Data (EFPDs Inserted) for Assembly Number A20

-Axia Node (1=Top) Cycle-IA 0.0 EFPD to Cycle-IA 268.8 EFPD

1 224.35

2 - 225.46

^ ~~3~ 227;76

4 230.06

9 232.01

16 233AS

7 234.37

8 234.74

9 234.54

10. 233.79

11 232.47

12 230.64

13 228.83

14 225.25

. -15 164.24

16 37.78

17 0.00

.18 0.00
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Table 4.1.11-9 CRA Insertion Time Data (EFPDs InserteI) for Assembly Number A22

Axial Node (1-Top) Cycle-lA 0.0 EFPD to Cycle-IA Cycle-lB 0.0 EFPD to Cycle-IA
268.8 EFPD 142.2 EFPD

1 240.16 125.38

2 125.32 117.34

3 5.03 46.31

4 0.00 4.49

5 0.00 0.00

6 0.00 0.00

7 0.00 0.00

, 0.00

9 0.00 0.00

10 0.00 0.00

I I 0.00 0.00

12 0.00 0.00

13 0.00 0.00

14 0.00 0.00

15 0.00 0.00

16 0.00 0.00

17 0.00 0.00

18 0.00 0.00

Table 4.1.11-10 CRA Insertion Time Data (EFPDs Inserted) for Assembly Number A23

Axial Node (1-Top) Cycle-2 0.0 EFPD to Cycle-2 166.5 EFPD

1 165.61

2 166.50

3 166.50



Waste Package Development Design Analysis
The: CRC Depiction Cuclaaions forthe Rodded Asmblie in Batches 1. 23, wa IX efCt1 Rier Unit 3

r Document Identifier. BBA000O O-017170200o00040 REV 00 Page 58 of 146

4 166.50

5 166.56

6 166.56

7 166.50

8 166.50

9 166.50

10 166.50

11 166.56

12 166.50

13 166.50

14 * 166.20

15 137.89

16 64.84

17 10.12

18 0.99

Table 4.1.11-11 CRA Insertion Time Data (EFPDs Inserted) for Assembly Number A23a

Axial Node (IrTop) Cycle-2 0.0 EFPD to Cycle-2 166.5 EFPD

1 165.65

2 166.50

3 166.50

4 166A5

5 166.50

6 166.55

7 166.50

8 166A5

9 166.50

10 166.50
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11 166.50

12 166.45

13 166.50

14 166.26

15 136.66

16 61.87

17 10.02

18 1.06

Table 4.1.11-12 CRA Insertion Time Data (EFPDs Inserted) for Assembly Number A25

Axial Node (I -Top) Cycle-3 0.0 EFPD to Cycle-3 Cycle-3 168.5 EFPD to Cycle-3
168.5 EFPD 250.0 EFPD

1 168.38 81.60

2 168.50 81.50

3 168.50 81.50

4 168.44 81.50

5 168.50 81.50

6 168.50 81.50

7 168.50 81.56

8 168.50 81.56

9 168.50 81.50

10 168.50 81.50

1 1 168.50 81.44

12 168.50 81.50

13 168.50 81.50

14 165.24 76.88

15 ' l11A0 3.04

16 15.24 0.00
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17 5A9 0.00

18 0.26 0.00

Table 4.1.11-13 CRA Insertion Time Data (EFPDs Inserte for Assembl Number A2Sa

Axial Node (f=Top) Cycle-3 0.0 EFPD to Cycle-3 Cycle-3 168.5 EFPD to Cycle-3
168.5 EFPD 250.0 EFPD

1 156.32 . 71.98

2 76.64 8.99

3 10.17 0.00

4 6.84 0.00

5 0.17 0.00

6 0.00 0.00

7 0.00 0.00

8 0.00 0.00

9 0.00 0.00

10 0.00 0.00

I I 0.00 0.00

12 0.00 0.00

13 0.00 0.00

14 0.00 0.00

1 5 0.00 0.00

16 0.00 0.00

17 0.00 0.00

I 8 0.00 0.00

Table 4.1.11-14 CRA & APSRA Insertion Time Data (EFPDs Insgrted) for Assembly Num. A26

Axial Node (I=Top) Cycle-lA 0.0 EFPD to Cycle-lA Cycle-lB 0.0 EFPD to Cycle-lB
268.8 EFPD (CRA Inserted) 142.2 EFPD (APSRA Inserted)

I 1 13.23 I 0.00 I
I I 13.23 0.00~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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2 12.27 0.00

3 11.36 0.00

4 IOA6 0.00

5 9.73 0.00

6 9.19 0.00

7 8.86 0.20

8 8.67 0.44

9 8.66 0.42

10 8.80 6.32

1 1 9.16 71.66

12 - 9.73 140.55

13 10.58 140.21

14 11.95 139.62

1S 2.69 109AS

16 0.00 16.83

17 0.00 0.00

18 0.00 0.00

Table 4.1.11-15 APSRA Insertion Time Data (EFPDs Inserted) for Assembly Number A28

Axial Node (I-Top) Cycle-2 0.0 EFPD to Cycle-2 166.5 EFPD

1 0.00

2 0.00

3 0.00

4 0.00

5 0.00

6 0.00

7 1.93

8 6.55
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_~~~

10 S7.78

11 122.85

12 156.14

13 142.18

14 109.13

15 47.29

16 7.78

17 0.00

is 0.00

Table 4.1.11-16 CA Insertion Time Data (EFPDs Insertc for Assembl Number A29

Axial Node (InTop) Cycle-3 0.0 EFPD to Cyclc-3 Cycle-3 168.5 EFPD to Cycle-3
168.5 EFPD 250.0 EFPD

1 168.59 81.50

2 168.50 81.55

3 168.50 81.50

4 168.50 81.50

5 168.50 81.50

6 168.55 81.50

7 168.50 81.50

8 . 168.50 81.50

9 168.50 81.50

10 168.50 81.50

11 168.55 81.45

12 168.50 81.50

13 168.50 81.50

14 165.37 76.92



Waste Package Development Design Analysis
Title: CRC Depletion Cakulations for &e Rodded Assemblies In Batches 1, 23, arA IX of Crta River Uit 3
* Document Identifier. BAsooOOo4-01717.02o00oo40 REV 00 page 63 of 146

Is 114.16 3.00

16 16.44 0.00

17 6.04 0.00

18 0.27 0.00

Table 4.1.11-17 CRA Insertion Time Data (EFPDs Inserd) for Assembly Number 01

Axial Node (I=Top) Cycle-I 0.0 EFPD to Cycle-I Cycle-lB 0.0 EF.PD to Cycle-lB
309.3 EFPD of Oconee 142.2 EFPD

1 309.60 142.20

2 309.60 142.20

3 309.60 142.20

4 309.60 133.93

5 54.07 126.00

6 0.00 125.02

7 0.00 124.60

. 0.00 124.32

9 0.00 124.16

10 0.00 124.09

I1I 0.00 124.14

12 0.00 124.22

13 0.00 124.55

14 0.00 125.39

15 0.00 114.38

16 0.00 28.95

17 0.00 4.64

18 0.00 0.00
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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. 'Tbe 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 3.22.5 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 assumtption 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 co-sections which have been properly weighted with an updated
neutron spectrun and spatial flux. This assumption is used throughout all depletion calculations
documented in Section 7.

4.3.3 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.
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4.4 Codes and Standards

Not applicable.

5. References

S.1 Activity Evaluation: Perform Criticality, hermal, &ructura, andShieldingAnalyses.
Document Identifier Number (DI#): BBOOOOODD-01 717-2200-00025 REV 02, Civilian
Radioactive Waste Management System (CRWMS) Management and Operiting Contractor

(M&O).

5.2 Quality Assurance Requirements and Description. DOE/RW-0333P REV 07, DOE (U.S.

Department of Energy).

5.3 Summary Report of Commercial Reactor Criticality Datafor Cystal River Unit 3. DI#:

BOOOOOOO-01717-5705-00060 REV 00, CRWMS M&O.
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5.S Sofiware Quati/icatlon Reportfor the SCALE Modular Code System Version 4.3. SCALE

Version 4.3 Configuration Software Configuration Identifier (CSCI): 30011 V4.3, DI#: 30011-

2002 REV 00, CRWMS M&O.
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5.9 Repository Design Requirements Document. YM/CM-0023, REV 0, ICN 1, DOE OCRWM.

5.10 ControlledDesignAssumptionsDocument. DI#: Boooooooo001717-460000W32 REV 04,ICN

01, CRWMS M&O.

5.1 1 CRCDepletion Calcuatlonsfor the Non-RoddedAssemblies in Batches ],2, and3 of Crystal

River Unit 3. Dl#: BBAOOOOO-01717-0200-00032 REV 00, CRWMS M&O.
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5.13 CRC Depletion Calculatons for the Rodded Assemoblies in Batches 1,2,3, and IX of Crystal
River Unit 3 (DI#: BBAODOOOOO0171 7-0200-0040 REV 00) - Anachments XL and XI - 2 Data
Cartridges. Batch Number: MOY.970820-03.

6. Use of Computer Software

6.1 Scientific and Engineering Software

'he SAS2H control module of the SCALE 4.3 modular code system (Ref. 5.4) was used in this analysis
to perform 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 fiom the Software Configuration Management in accordance with appropriate 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, NrTAWL, 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 documented in reference 5.5.

A software routine entitled "Commercial Reactor Assembly Follow Taskmaste" (CRAFI) 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
"/users/right1CRAFTV3" 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 I.2i Part C of Supplement I Rev. I 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
His analysis.

A. software routine entitled "CRC DATAJTABULER" was written to automate the production of
tables containing the isotopic results and otdr= pertinent data for a set of29 principal isotopes at each
CRC statepoint for each assembly. The CRC DATA TABU IR code does not generate data. All
calculations performed by the CRC DATAJTABULIER 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 (CRCQDATATABULIE V2.exe) exist in the directory
"lusers/wrightICRC DATA TABULER" on the WPDD BP 9000 series workstation designated
"Opus". The CRC DATA TABULIZER code is subject to the requirements of the QARD as defined
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by Section L2.1 Part C of Supplement I Rev. I of the QARD. Complete documentation of the
CRC DATA TABULA2ER code including code description, user information, and documentation that
the software provides correct results for a specified range of input parameters is presented in Attachment
V of reference 5. 1.

A software routine entitled "RLAYOUTr was written to automate the development of appropriate
irradiation time step layouts for depletion calculations involving rod insertion histories in which Tod
movements must be followed. The RLAYOUT code does not generate data. Al calculations perfonned
by the RLAYOUT code are, verified by visual inpection and/or hand calculations. The RLAYOUT
code, compiled on February 4,1 997, was utilized to develop appropriate irradiation time step layouts for
the statepoint depletion calculations having associated rod insertion histories. The RLAYOUT source
code (RLAYOUT.1) and executable file (RLAYOUT.exe) exist in the directory
"/users~wright/RLAYOUV' on the WPDD HP 9000 series workstation designated "Opus". The
RLAYOUT code Is subject to the requirements of the QARD as defined by Section 12.1 Part C of
Supplement I Rev. I of the QARD. Complete documentation of the RLAYOUT code including code
description, user information, and documentation that the software provides correct results for a
specified range of input parameters is presented in Attachment M of this analysis.

6.2 Computational Support Software

The Excel, Version 5.0, and Lotus 1-2-3, Version 4.0, spreadsheet packages are two of the
computational support software 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 Used" 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 Section 6 of
Attachment I.

7. Design Analysis

This design analysis documents the fuel assembly SAS2H depletion calculations for the rodded
assemblies of fuel batches 1, 2, 3, and IX which are required for the CRC evaluations of Crystal River
Upit 3. 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 is essential for underst the SAS2H
modeling techniques employed in this analysis. The information in Attachment 1, the input parameters
in Section 4.1, and the CRAFT input decks in Attachments IV through XX work together to provide a
complete description of how all of the SAS2H depletion calculations in this analysis were performed.
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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 this analysis. 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 Udatain- and

the "sedexecute' executable file are in the same directory. The "sedexecute" executable
file is a script file ihich 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 isotopic

results.

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

1) reactor identifier,
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 filename content and format is provided in Attachment I.
Specific isotopic results contained in the various consolidated output files generated by CRAFT may be
retrieved using the output filename information.

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 one-dimensional (1-D) transport
calculations 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 flux 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 a fuel rod. In the
Path A model, the fuel pellet, gap, and clad are modeled explicitly. Mhe only modification required to
develop the Path A model is the conversion of the fuel assembly's square lattice unit cell perimeter to a
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radial perimeter conserving moderator volume within the Unit cell, exterior to the fuel rod cladding.
This modification is performed automatically by the SAS2H control 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 E} 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 S2.2.3.1 of Volume 1, Rev. S in reference 5.4.

The basic structure of the Path B unit cell model for the fuel assembly depletion calculations performed
in this analysis includesan inner region composed of an explicit representation of the non-fuel lattice
cell. Ibis 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, isotopies in the fuel assembly. A detailed description of
the calculations used to produce time-dependent cross-sections by SAS2H is documented in Section
S2.2.4 of Volume 1, Rev. 5 in reference 5.4.

* 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 concern 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 batches 1, 2, 3, and IX of Crystal River Unit 3 a combination of the following sets of
Path B models must be utilized:

Set 1) 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 statcpoint depletion calculation which does
not have any BPRA, CRA, or APSRA insertion history.
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Set 2) This set is composed of three Path B models that are utilized in statepoint depletion
calculations that have a BPRA insertion history. One of the Path B models in this set
represents a fuel assembly axis! region containing sixteen MPRs 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 inseted 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.e., 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

Set 3) This set is composed of two Path B models that are utilized in statepoint depletion
calculations that have a CRA insertion history. One ofthe 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 fiuel assembly axial region with the CRA removed. Since a constant number of Path B
model radial zones must be maintained during a given SAS2H calculation (i.e., 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 humber of radial zones as the first
Path B model described in this set.

Set 4) 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 P4th 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 radial zones must be maintained
during a given SAS2H calculation (i.e., 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.

The Path B model development spreadsheets 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 batches 1, 2, 3, and IX. The assembly specifications required
to develop the Path B models are the same for batches 1, 2, 3, and IX. 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, as previously described. Table 7.2-5,
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contains a listing of the equations referenced and utilized in each of the spreadshects 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 Batches 1, 2,3, and IX of Crystal River Unit 3

SAS2H Path B Unit Cell Model Dlimenslon Calculatlonis for the
Rodded Assembly AvIal Regions In Fuel Batches 1. 2. . mad IX or
Crystal River Unit 3 thst Contain 16 Water-Fifted Guide Tubes
and I Water-Filled instrument Tube

Input Parameters

Number of unit cells In assembly 225
Number of feol rods In assembly- 208

Number of guide ubes In assemby: 16
Rod pitch in assembly (cm) 1.44272

Fuel pellet diamnter (cm) 0.9398
Fuel cladding outer diameter (cm): 1.0922

Guide tube outer diameter (cm): 1.3462
Guide tube Inner diameter (cm) 126492

Instrument tube outer diameter (cm): 1.38193
Instrument tube innerdiameter(cm). 1.12014

Assembly pitch (cm): 21.81098

Fuel-to-Moderator Volume Ratio Calculation:

, Identifier of Equation(s) Utilized: I (Table 72-5)

Fuel-toModerator Volume Ratio - 0.533864

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 Central Unit Cell of Path B Model - 1.914755

Fuel Unit Volume In Fuel Rod Unit Cell

Identifier of Equation(s) Utilized: 3 (Table 72-5)

Fuel Unit Volume in Fuel Rod Unit Cell - 0.693683



Waste Package Development Design Analysis
Titl: CRC Depletion Calculations for the Rodded Assemblies in Batches 1, 2,3, and IX of Cotl RiverUnit 3
Document Identifier. BBAOOOOOO01717.a2004DO40 REV Oo Pace 72 of 146

Table 7.2-1 Set 1 Path B Unit Cell Model Dimension
Calculation Spreadsheet for the Rodded Assembly Axil

Regions from Fuel Batches 1, 2,3, and IX of Crystal River Unit 3

Moderator Unit Volume In Feel Rod Unit Cell:

Identifier of Equation(s) Utilized:. 4 (Table 72-5)

Moderator Unit Volume in Fuel Rod Unit Cell 1.144539

Number ofFuel Rod Unit Cells that most be Represented

In the Homogenized Zone of the Path B Model:

Identifier of Equation(s) Utilized: S (Table 72-S)

Number of Fuel Rod Uait Cellk tbat must be Representel
In the Homogenized Zone of de Path B Model - 12.36742

Path B Unit Cell Model Dimensions:

-

Inner
Zone a

1
2
3
4

, S

Outer
Radius

(CM)
0.63246

0.67310
0.81397
2.97S99

2.99939

-

Zone Description

Water filled gap

Guite tube
Guide tube unit cell moderator
Homogenized region

Moderator In the assembly-to-assembly gapOuter

Notes: The Zone 4 outer radius Is calculated using Equation 6.
'Me Zone 5 outer radius is calculated using Equation 7.
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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 Batches 1, 2, 3, and IX of Crystal River Unit 3

SAS2H Path B unit Cell Model Dimenslon Cmlenlatlons for the Rodded
Path H Models for Use in Assembly Aal RgIons ofFuel Batches 1.2.3. and IX of Crstal
Rlver UJnit 3 that h1ve a BPRA Insertion Wiory

Input Parameters

Number of unit cells in assemblr. 225
Number of fuel rods In assembly: 203

Number of guide tubes In assembly: 16
Number of BPRs in assembly: 16

Rod pitch in assembly (cm): 1.44272
Fuel pellet diameter (cm): 0.9398

Fuel cladding outer diameter (cm): 1.0922
GuIde tube 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
Instrwnent tube outer diameter (cay. 138193

Instrument tube Inner diameter (cm): 1.12014
Assembly pItch (cm): 21.81098

Fue-to-Moderator Volume Ratio Calculation:

Identitfer of Equation4) Utilized: I (Table 72-5)

Fuel-ta-Moderator Volume Ratio 0 0M5214

Moderator Unit Volume in Centrul Unit Cell of Path B Model

Identifier of Equation(s) Utilized: 2 (Table 7.2-5)

Moderator Unit Volume In Central Unit Ccnl of Path B Model - 0.9778S2

Fuel Unit Volume In Fuel Rod Unit Cell:

Identifier of Equation(s) Utilized: 3 (Table 72-5)

Fuel Unit Volume In Fuel Rod Unit Cell - 0.693613
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Table 7.2.2 Set 2 Path B Unit Cell Model9s Dimension
Calculation Spreadsheet for the Rodded Assembly Axial

Regions from Fuel Batches 1, 2,3, and IX of Crystal River Unit 3

Moderator Unit Volume In Fuel Rod Unit Cell:

Identifier of Equation(s) Utilized: 4 (Table 72-5)

Moderator Unit Volwue In Fuel Rod Unit Cell - 1.14S39

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

Identifier of Equation(s) Utilized: 5 (Table 72-5)

Number of Fuel Rod Unit Cells that must be Represented
in th Homogenized Zone of the Path B Model - 11I816SI

Path B Unit Cell Model Dimensions:

Inner

Outer

Zone N
1
2
3
4
5
6
7
I

Outer
Radius
(cm)

0.43180
0.45720
0.54610
0.63246
0.67310
0.81397
2.91402
2.93693

With Absorbing
BPRA Inserted

Absorbing BP Material
Helium Gap

BPR cladding
WSa Filled Gap

Guide tube
Unit cell moderator
Homogenized region
Moderator Outside

Assembly

Zone Descriptions
With Non-Absorbing

BPRA Inserted
Non-Absorbing BP Material

Helium Gap
BPR cladding

Water Filled Gap
Guide tube

Unit cell moderator
Homogenized region
Moderator Outside

Assembly

Notes: The Zone 7 outer radius is calculated using Equation 6.
The Zone 8 outer radius Is calculated using Equation 7.

The Path B model that is used after the removal of the BPRA during a statepoint depletion calculation
must use the same number of radial zones as the Path B model with the BPRA insered 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 re 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 all 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 statcpoint calculation Is not used in any of the
assembly depletion calculations documented in this analysis.

Table 72-3 Set 3 Path B Unit Cell Model's Dimension
Calculation Spreadsheet for the Rodded Assembly Axial

Regions from Fuel Batches 1, 2,3, and IX of Crystal River Unit 3

Path B Models for Use tn Assembhr Axial Regions of Feel Batches 1. 2 3. and IX of C htal
fiver UnIt 3 that have a CRA Tnsertlon History

Input Parameters

Number of unit cells in assmbly: 225
Number offuel rods in issembly: 208

Number ofguide tubes In assembbr 16
Number of CR's in assenbly: 16
fod pitch In assembly (cn): 1.44272

Fuel pellet diameter (am): 0.9398
Fuel cladding outer diameter (cm): 1.0922

Guide tube outer diameter (cm): 1.3462
Guide tube Inner diameter (cm): 126492

CR cladding outer diameter (cn): 1.1176
CR cladding inner diameter (cm): 1.01092

CR absorber material diameter (cm): 0.99568
Instroment tube outer diameter (cm): 138193
Instrument tube Inner diameter (cm): 1.12014

Assembly pitch (cm): 21.81098

Fuel-to-Moderator Volume Ratio Calculation:

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

Fuelo-Moderator Volume Ratio- 0.56678

Moderator Unit Volume In Central Unit Cell of Path B Model:

Identifier of Equation(s) Utilized: 2 (Table 7.2-5)

Moderator Unit Volune in Central Unit Cell ofPath B Model - 0.933769

Fuel Unit Volume In Fuel Rod Unit Cell:

Identifier of Equation(s) Utilized: 3 (Table 72-5)
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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 Batches 1, 2,3, and IX of Crystal River Unit 3

Fuel Unit Volume in Fuel Rod Unit Cell - 0.693683

Moderator Unit Volume In Fuel Rod Unit Cell:

Identifier of Equation(s) Utilized: 4 (Table 72-5)

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: S (Table 72.5)

Number of Fuel Rod Unit Cdlls doa must be Represente~d
in the HomogenizedZone ofthe Pth B Mode!- 11.76595

Path B Unit CeUl Model Dimensions.

Outer
Radius
(aCn

With CRA Inserted
in Axial Revlon

With CRA Removed
from Axial RevlonZone #

Inner 1
2
3
4
S
6

0.49734

0.50546
0.55880
0.63246
0.67310
0.81397

CR Absorber Material
Helium Gap
CR claddmg

Water
Guide tube

Unit cell moderator

Water
Water
Water
Water

Guide tube
Unit cell moderator

7 2.90826 Homogenized region
Outer 8 2.93113 Moderator Outside

Assembly
7 2.97S99 - Homogenized region

Outer 8 2.99939. - Moderator Outside
Assembly

Notes: MTe Zone 7 outer radius Is calculated using Equation 6.
Ike Zone 8 outer sadius Is calculated using Equation 7.

The outer radius values for zones 7 and 6 with the conurol rod removed
are calculated as shown In Table 72.1.



Waste Package Development Design Analysis
Title: CRC Deplction Calculations for the Rodded Assemblies in Batches 1. 2,3, and IX of Crystal River Unit 3
Document IdentWi'er: BEA000ooO.l717-020040040 REV 00 Page 77 of 146

Table 7.24 Set 4 Path B Unit Cell Model's Dimension
Calculation Spreadsheet for the Rodded Assembly Axial

Regions from Fuel Batches 1, 2,3, and IX of Crystal River Unit 3

Path P Models for Use in Assembly Axil Reglons of Fnee Bstches 1. 2.3. and IX otCrstal
Rlver Unit 3 that have a Black APSRA Insertlon nstor
Input Parameters

Number of unit cells In assembly 225
Number of fuel rods In assembly-. 208

Number of pide tubes In assembly: 16
Number ofAPSRs In assembly: 16

Rod pitch In assembly (cm): 1.44272
Fuel pellet diameter (er): 0.9398

Fuel cladding outer diameter (m): 1.0922
Guide tube outer diameter (cm): 1.3462
Guide tube Inner diameter (cm): 1.26492

APSR cladding outer diameter (cm): 1.1176
APSR cladding Inner diameter (cn): 1.01092

APSR absorber material diameter (cm): 0.99568
Instrument tube outer diameter (cn): 1.3S193
Instrunent tube inner diameter (cn): 1.12014

Assembly pitch (cm): 21.51098
The APSR follow rod has the same dimensions as the

APSR cladding and is filled with water.

Fuelto-Moderator Volume Ratio Calculation:

Identifier of Equation(s) Utilized: I (Table 72-5)

Fuel-to-Moderator Volume Ratio for the cross-section of the
assembly containing the absorbing region of the APSRA - 0.S6678

Fuel-to-Moderator Volume Ratio fbr the cross-section of the
assembly containing the follow rod region of the APSRA - 0.53956

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 Model for the Inserted APSR Absorber Region - 0.933769

Moderator Unit Volume in the Central Unit CeU of the
Path B Model for the Inserted APSR Follow Rod - 1.736414
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Table 7.24 Set 4 Path B Unit Cell Model's Dimension
Calculation Spreadsheet for the Rodded Assembly Axial

Regions from Fuel Batches 1, 2,3, and IX of Crystal River Unit 3

Fuel Unit Volume in Fuel Rod Unit Cell:

Identifier of Equation(s) Utilized: 3 (Table 72-5)

Fuel Unit Volume in Fuel Rod Unit Cell - 0.693683

Moderator Unit Volume In Fuel Rod Unit Cell:

Identifier of Equation(s) Utilized: 4 C(Tble 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: S (Table 7.2-5)

Number of Fuel Rod Unit Cells that must be Represented in the Homogenized
Zone of the Path B Model withthe APSR Absorber Region Inserted - 11.76595

Number of Fuel Rod Unit Cells that must be Reprtsented in the Hmogenized
Zone of the Path B Model with the APSR Follow Rod Region Inserted - 12.30592

Path B Unit Cell Model Dimenslons:
. ,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Outer
Radius

(CM)
With APSRA Inserted

In Axial Region
With APSRA Removed With APSRA Follow Rod

from Axial Reglon Axial Reglon InsertedZone #
Inner I

2
3
4
5
6

0.497S4
0.50546
0.5S80
0.63246
0.67310
0.81397

APSR Absorber Material
Hclium Gap

APSR cladding
Water

Guide tube
Unit cell moderator

Water
Water
Water
Water

Guide tube
Unit cell moderator

Water
Water

APSR cladding
Water

Guide tpbe
Unit celU moderator

Outer

I Outer

7
£

2.90626
2.93113

Homogenized region
Moderator Outside

Asxiembly
7 ' 2.97599
8 2.99939

Homogenized reglon
Moderator Outside

Assembly
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Table 724 Set 4 Path B Unit Cell Model's Dimension
Calculation Spreadsheet for the Rodded Assembly Axial

Regions from Fuel Batches 1, 2,3, and IX of Crystal River Unit 3

7 2.96913 - _ . Homogeniz regiod
Outer 8 2.99248 -S- * Moderitor O(tsidej

_ otes: The Zone 7_outer radius is calculated using EquatioA6.l

Notes: The Zone 7 outer radius is calculated using Equation 6.
Uec Zone I outcr radius is calculated usin Equation 7.

The outer radius vales for zones 7 and I with the APSR removed are
calculated as iho In Table 72-1.

Table 7.2-5 Equations Utilized in the Path B Model Dimension
Calculation Spreadsheets Presented in Tables 7.2-1 and 7.24

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

(Number of Fuel RodsX-)(Fuel Pellet Diameter?
F Ratio = 4
M {((umber of Fuel Rod&)[Rod Pitch2-(Clad ODQ( )]+

4

(Number of Empty GT's)[Rod Pitch2 -(GT OD?(p I)+(GT IDA(2E)J+
4 4

(Number of Rodded GT's)[Rod Pitch2 -(GT OD (). J)+(Gr MDA )-(Inserted Rod OD)OD( )+
4 4 4

(APSR Follow Rod ID)(4)].4Rod Pitch2 -(iT OD)(.)+(QT ID)(")])
4 4 4

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

Equation 2 (Central Unit Cell Moderator Volume):

CUCMV = Rod Pitch'-(GT OD)Q.+(GT JD2(!-)-(Inserted Rod OD*-")
4 4 4

Equation 3 (Fuel Volume in an Assembly Lattice Cell Containing a Fuel Rod):

FV - (Fuel Pellet OD9(IE)
4
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Equation 4 (Moderator Volume in an Assembly Lattice Cell Containing a Fuel Rod):

UV = Rod Pitch2 -(Fuel Clad OD* )

Base equation from which Equation 5 is derived:

Radio x (FP)
M CUCMV+ x (MO)

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

Equation 5:

F(F Ratio)(CUcm)
x=M

FV-(F RatioXMV)
M

Base equations from which Equations 6 and 7 are derived:

Area of Any Annular Region in the Path B Model r

7r (Outer Radius of Anndar Region 2-Inner Radius of Annular Region2)

Outer Radius of Annular Region Area of Annular Region + YR2

where IR means thfi inner radius of the annular region.

Equation 6:

Path B Model Homogenized Region Outer Radius x x (Rod Pitch? +1R2
K9

Equation 7:
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Assembly-to-Assembly Spacing ModerZtor Zone Outer Radiusr
{ ~~~(X+])

Number of Lattice Cells in Assembly

[Assembly Pich2 -(Rod Pitch9(NUMber of Lattice Cells In Assembly)]( 2 )as

7.3 Cycle Irradiation History Layouts for the Depletion of the Rodded Assemblies in
Batches 1, 2, 3, and 1X 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 whether 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 energy 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 utilization factor (the ratio of thermal neutron absorptions in the
fuel to total thermal neutron absorptions);

2) a decrease in the resonance escape probability (the fraction 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 allow for
correct prediction of core k1f 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 interal is a CRC statepoint depletion calculation interval, or
the continuous irradiation tinte required to go from one CRC statepoint to another. To follow the CRA
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or APSRA insertion histories, detailed intra-cycle variable irradiation time steps are required. This is
due to the fad tat the CRs and APS~s are only present in a given axial code of an assembly for a given
period of exposure during a statepoint depletion 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 soluble
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 fiequency, 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.

I) 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 assume 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.

2) 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.

3) 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 radial zones in the Path B models of a given
SAS2H calculation (i.e., statepoint depletion calculation) remain the same. Therefore, an
assembly axial node represented in a given SAS2H1 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 inodeled
appropiately by changing the Path B model from one representing the insertion of a CRA
or APSRA to one representing the removal of a CRA or APSRA at the appropriate 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
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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
either 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 a 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 nunber 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 m of this analysis.

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 through 7.3-7 contain the CRC statepoint depletion calculation time step layouts for each reactor
cycle that is relevant to statepoint calculations documented in this analysis which do not have either a
CRA or APSRA insertion history. The mid-step boron concentrations presented in Tables 7.3-1 through
7.3-7 are obtained by using linear interpolation within the data presented in Tables 4.1.9-1 through 4.1.9-
7. A description of the linear interpolation procedures employed ae presented in the
'UNITS CONVERSION" subroutine description section of the CRAFT code description in Attachment
I of this analysis.

The irradiation time step layouts developed with the RLAYOUT program for the assemblies
documented in this analysis ae presented in Tables 7.3-8 through 7.3-24. Tables 7.3-8 through 7.3-24
contain information required to prepare the irradiation layout portion and the CRA or APSRA insertion
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 73-8 through 7.3-24 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 through 7.3-7. The boron letdown data provided to the PXAYOUT program is taken from the data
presented in 4.1.9-1 through 4.1.9-7. However, some of the measured boron concentrations shown in
Tables 4.1.9-1 through 4.1.9-7 were eliminated due to the fact that the particular boron concentration
measurements in question were not made at nominal fill-power core operation conditions. che use of
the entire set of boron letdown data from Tables 4.1.9-1 through 4.1.9-7 in the non-rodded statepoint
depletion calculation layouts has no adverse effect on the depletion calculation results. bThe modified
boron letdown data from Tables 4.1.9-1 through 4.1.9-7 is presented in Tables 7.3-25 through 7.3-31.
The acronym 'ppmb" in the following tables means part per million of natural boron by mass of
moderator.
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Table 73-1 Crystal River Unit 3 Cycle-lA
Irradiation History Layout for Non-Rodded Assemblies

Cycle-IA

BOC to EOC (268.8 EFPD of Cycle-1)

4: Number of Irradiation Steps
672: Length of Each Irradiation Step (EFPD)

Step Number Mid-SteD vpmb Mid-Step EFPD
1 021.02 33.60
2 872.24 100.80
3 738.29 168.00
4 608.17 235.20

Table 73-2 Crystal River Unit 3 Cycle-lB
Irradiation History Layout for Non-Rodded Assemblies

Cycle-I B

BOC to Stpt2 (142.2 EFPD of Cycle-1 B or 411.0 EFPD of Cycle-1)

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

Mid-Step EFPD
OjC~veLft 1Rz

Mid-Step EFPD
0f 1tf,.a.Sten Lit omhor lI..AiQtanf nnmh

1.

2,
518.65
256.11

35.55
106.65

304.35
375.45

Stpt2 (142.2 EFPD of Cycle-1B or 411.0 EFPD of Cycle-1) to EOC

I: Number of Inradiation Steps
29.1: Length of Each Irradiation Step (EFPD)

Mid-Step EFPD
of Cycle-1B

Mid-Step EFPD
of Cvcle-iSten Number Mid-stfr nnmb

___ ...... _ __. .... .... ... _ _w_, - ................... _. .

1 237.64 166.76 425.55I 237.64 156.75 425.65
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Table 7.3-3 Cystal River Unit 3 Cycle-2
Irradiation History Layout for Non-Rodded Assemblies

Cycle-2

BOC to EOC

3: Number of Inadiation Stbps
$5.5 Lengh of Each Irradiation Step (EFPD)

Step Number Mid-Step ppmb Mid-Step EFPD
1 688.93 27.75
2 527.51 8325
3 353.48 138.75

Table 7.3-4 Crystal River Unit 3 Cycle.3
Irradiation History Layout for Non-Rodded Assemblies

Cycle-3

BOC to Stpt2 (168.5 EFPD)

3: Number of Irradiation Steps
56.167: Length of Each Irradiation Step (EFPD)

Stao Number Mid-tan anmb Mid-StAn FFPfl
!

2
880.38
694.68
536.65

28.08
84.25
140.42

Stpt2 (168.5 EFPD) to Stpt3 (250.0 EFPD)

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

A;ton Mimhor MdAtar% nnrnh Lrift-Ittan CCOM
--- ---- W - . -

2
2

382.60
267.17

185.88
229.63

Stpt3 (250.0 EFPD) to EOC (323.0 EFPD)

2: Number of Irradiation Steps
36.6: Length of Each Irradiation Step (EFPD)
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I Sten Number Mid.IteAn Domb Mid-stan FFPD
I ------------ -

I 2
2

234.64
128.17

268.25
304.75

.

Table 7.3-S Crystal River Unit 3 Cycle-7
Irradiation History Layout for Non-Rodded Assemblies

Cycle.7

BOC to Stpt2 (260.3 EFPD)

4: Number of Irradiation Steps
65.075: Length of Each Irradiation Step (EFPD)

Step Number Mid-SteD vPmb Mid-Sten EFPD

2
3
4

1424.17
1300.75
1159.96
971.50

32.54
97.61
162.69
227.76

Stpt2 (260.3 EFPD) to Stpt3 (291.0 EFPD)

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

SteDn Number UMRd<tan rinmh UkirLCtaf CFOM

I 856.08 276.65

Stpt3 (291.0 EFPD) to Stpt4 (319.0 EFPD)

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

Step Number Mid-Stea DDmb Mid-Stan EFPD
I 605.91 305.00

Stpt4 (319.0 EFPD) to Stpt5 (462.3 EFPD)

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



Waste Package Development Design Analysis
Tte: CRC Dpletion Calculati fr the Rodded Ammblies In Batches 1, 2,3, and IX of Ctal Rivr UnI 3
Document Identifer. BBAOOOOO-01717.020000040 REV OQ .p. Page 87 of 146

star Number Mid-Ston anmb fid-Sten EFPD
2
2

565.35
356.75

354.83
426.48

Stpt5 (462.3 EFPD) to Stpt6 (479.0 EFPD)

I: Number of Iriadiation Steps
. 16.7 : Length of Each Irrdiation Step (EFPD)

Step Number Mid-SteD ppmb Mid-Step EFPD
I 231.02 470.65

Stpt6 (479.0 EFPD) to EOC (497.9 EFPD)

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

Sten Niumber Uid-Sten nnmh U;drt~n FPn

I 183.83 488.45

Table 7.3.6 Crystal River Unit 3 Cyde-8
Irradiation History Layout for Non-Rodded Assemblies

Cycle-S

BOC to Stpt2 (97.6 EFPD)

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

Step Number Mid-SteD cornb Mid-Stan FfPD
2
2

1510.73
1419.25

24.40
7320

Stpt2 (97.6 EFPD) to Stpt3 (139.8 EFPD)

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

Steo Number Mid-S P-Ppmb Mid-Step EFPDSter Nuber id-tep~pmb Mid-tepEFP
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I 1305.62 118.70

Stpt3 (139.8 EFPD) to Stpt4 (404.0 EFPD)

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

Rtnn milmhar Mit-C.1a n~rih LMidb'Rtn FFPn
I
2
3
4

1142.75
985.95
793.58
588.91

172.83
238.88
304.93
370.98

Stpt4 (404.0 EFPD) to Stpt5 (409.6 EFPD)

1: Number ef Irradiation Steps
- 5.6 Length of Each Irradiation Step (EFPD)

Sten Number Mfid-Steo wrnb Mid-Stao EFPD
i 484.53 406.80

Stpt5 (409.6 EFPD) to Stpt6 (515.5 EFPD)

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

Stec Number Mid-Sten wmrb Mid-Steo EFPD
2
2

416.34
274.55

436.08
489.03

Stpt6 (515.5 EFPD) to EOC (535.9 EFPD)

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

Step Number Mid-Stev PDrnb Mid-Step EFPD
_ _

I I 165.39 525.70
I 185.39 525.70
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Table 7.3-7 Crystal River Unit 3 Cycle-9
Irradiation History LAyout for Non-Rodded Assemblies

Cycle-9

BOC to Stot2 (158.8 EFPD)

3: Number of Irradiation Steps
52.93: Length of Each Irradiation Step (EFPD)

Stpn Number UMd-tan innrb Mrid-Stan EFPD
2
2
3

1599.85
1491.21
1361.78

26.47
79.40
132.33

Stpt2 (158.8 EFPD) to Stpt3 (219.0 EFPD)

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

Cf- LI, lo, M44-M~an imr~mh UuL4*nftf Prfl
-4-w 1--l

I 1211.60 188.90

Stpt3 (219.0 EFPD) to Stpt4 (363.1 EFPD)

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

Step Number Mid-SteD voorb Mid.SteD EFPD
2
2

1016.51
602.70

255.03
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-SteD toDmb Mid-Stee EFPD
2
2
3

584.95
388.B0
192.66

395.46
460.17
524.B8
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Table 7.3-a Rodded Irradiation Time Step Layout for Assembly Al

IRRMADIATION LAYOUT FOR ASSEMBLY: A01
Cycle-lA, .0 EFPD to Cycle-lA, 268.8 EFPD Statepoint Calculation

Step Exposure at Hid-Step Boron
Irradiation Duration End of Step Concentration
Step Number (EFPD) CEFPD) (ppm)

…_________________________________________________________
1 41.67 41.67 913.3
2 68.68 110.35 902.9
3 68.68 179.03 784.8
4 43.05 222.08 663.5
5 43.05 265.13 575.6
6 3.87 269.00 505.6

Cycle-B, .0 EFFD to Cycle-lB, 142.2 EFPD Statepoint Calculation

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

…___ ____ ____ ___- ______________________________________

1 4.67 4.67 541.2
2 25.50 30.17 5694z
3 43.28 73.46 434.2
4 43.28 116.74 309.6
5 9.26 126.00 279.6
6 1.00 127.00 284.2
7 1.00 126.00 295.1
8 6.91 134.91 288.7
9 7.09 142.00 284.3

10 .20 142.20 260.6

Cycle-lB, 142.2 EFPD to Cycle-IB, 171.3 EFPD Statepoint Calculation

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

1 6.57 6.57 277.1
2 5.45 12.02 266.5
3 16.98 29.00 204.7
4 .10 29.10 157.6

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A01

COLUMN A: Cycle-lA, .0 EFPD to Cycle-lA, 268.8 EFPD Statepoint Calculation
COLUMN B: Cycle-lB, .0 EFPD to Cycle-lS, 142.2 EFPD Statepoint Calculation
COLUMN C: Cycle-IB, 142.2 EFPD to Cycle-IB, 171.3 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
____________________________________________________

11 A 11 B 1i C
NODE * 11112131415161111213141516171819110111121314

1 lIXIXIXIXIXIXIXIXIXIXIXIXI2iXIXIX IMXIXIX
2 IIXIXIXIXIXIXIIXIXIXIXIXIXIXIXIXIX IIXIXIXIX
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3
4
5
6
7
E
9

10
11
12
13
14
15
16
17
18

IlIXIXIXIixix IXIXIXIfXIXIxIxIXIX IIXIXIXIX
IIXIXIXIXIXIXIIXIXIXIXIXIXIMIXI I IlXIXI I
IIXIXIXIXIXIXIIXIXIXIXIXIXIXI I I IlXI I l
I 1XIMIIXIMI X1lX1X1XjxXjl I I I I I II I
IIXIXIXIXIXIXIXIXIXIXI I I I II I I I
IIXIXIxIXIXIIxIXIXIMIXI I I I I II I I I
I XIXIXIXIXIXIIXIXIXIXI I I I I II I I I
I IXXIXIXIXIXIMIXIXIIXII I I I I II II I
I 1XIXIXIXM XIXI IIXMXIXXI .1 I I I 11 1 I
IIXIXIXIXIXIXI XIXIXIXIXI I I I I II I I I
IIXIXIXJXIXlXIIXIXIXIXIX I I I I I II I
I lXIXIXIXIXI I lXIXIXIXIXIXI I I II I I I
IIXIXIXI I I IlXIXIXIXI I I I I I .11 II I
IlXI I III I IXIXIIII II I 1 III I
1111111 llXI I I I I I I I 11 11 1

IIIIIIIIIIIIIIIIII liii~~~.,

Table 7.3-9 Rodded Irradiation Time Step Layout for Assembly AS

IRRADIATION LAYOUT FOR ASSEMBLY: A05
Cycle-lA, .0 EFPD to Cycle-lA, 268.9 EFPD Statepoint Calculation

Irradiation
Step Number

Step
Duration
(EFPD)

Exposure at
End of Step

(EFPD)

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1
2
3
4
5
6

Cycle-lB,

5.03
59.89
59.89
57.49
57. 49
29.02

5.03
64* 92

124.80
182.29
239.78
268.80

902.3
921.9
984.0
767.1
638.7
590.7

.0 EFPD to Cycle-lB, 142.2 EFPD Statepoint Calculation

Irradiation
Step Number

Step
Duration
(EFPD).

Exposure at
End of Step

(EFPD)

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1
2
3
4
5
6

4 .51
42 03
35.53
35.53
7.92
16.68

4.51
46.54
82.07

117.60
125.52
142.20

541.0
549.3
422.8
288.1
279.8
289.0

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A05

COLUMN A: Cycle-lA,
COLUMN B: Cycle-lB,

.0 EFPD to Cycle-lA, 268.8 EFPD StatepoInt Calculation

.0 EFPD to Cycle-lB, 142.2 EFPD Statepoint Calculation

X - Rod.assembly inserted in corresponding node during the irradiation step
__________________________________

11 A II B
NODE # 111121314151611112131415l6

*1 1XIXIXIXIXI IlXIXIXIXIXI
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2
3
4
5
6
7
B
9

10
11
12
13
14
15
16
17
18

I xrXgxg
I1 XI I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I

I IXIXIXIXI
I IXIXI I I
llXI I I I

11 I I I I
II I I I I
It I I I I
11 1 1 1 1
II I I I I
II I I I I
II I 1 I I
II I I I I
II I I I I
II I I I I
II I I I I
II I I I I
II I I I I
II I I I I

__________________________________

Table 73-10 Rodded Irradiation Time Step Layout for Assembly A7

IRRADIATION LAYOUT FOR ASSEMBLY: A07
Cycle-lA, 0 EFPD to Cycle-lA, 268.8 EFPb

Irradiation
Step Number

Step
Duration

(EFPD)

Exposure at
End of Step

(EFFD)

Statepoint Calculation

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1
2
3
4
5
6
.7
8
9

10
11

2.50
6.50
1.00
1.00
1.00

.97
1.04

63.70
63.70
63.70
63.70

2.50
9 00

10.00
11.00
12.00
12.97
14.01
77.71

141.40
205.10
268.80

901.6
904.3
906.5
907.1
907.7
909.3
908.9
928.4
854.8
727.8
593.1

Cycle-lB1 , .0 EFPD to Cycle-10, 142.2 EFPD Statepoint Calculation

Irradiation
Step Numbqr

Step
Duration
(EFPD)

Exposure at
End of Step

(EFPD)

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------

2
3
4
5
6
7
8
9

10

4. 46
24. 44
42.89
42.89
9.32
1.00
1.31
7 90
7.79
.20

4.46
28.90
71.79
114.68
124.00
125 00
126.31
134.21
142.00
142.20

541.0
567.8
435.6
313.3
275.2
282.4
283.5
287 6
294.7
280.6

Cycle-lB, 142.2 EFPD to Cycle-lB, 171.3 EFPD Statepoint Calculation
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Irradiation
Step Number
_____________

1
2
3
4

Cycle-02,

Irradiation
Step Number

1
2
3
4
5
6
7

Step Exposure at
Duration End of Step

(EFPD) (EFPD)

6.47 6.47
5.36 11.83
17.17 29.00

.10 29.10

.0 EFPD to Cycle-02, 166.5 EFPD

Step. Exposure at
Duration End of Step

(EFPD) (EFPD)

3.21 3.21
5.24 8.45

21.72 30.17
47.60 77.78
47.60 125.38
35.87 161.25
5.25 166.50

Mid-Step Boron
Concentration
(ppm)

277.2
267.3
205.2
157.6

Statepoint Calculation

Mid-Step Boron
Concentration
(ppm)

.__ ______________

839.9
784.3
721.4
618.1
470.7
340.9
314.0

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A07

COLUMN A: Cycle-lA, .0 EFFD to Cycle-lA, 268.8 EFPD Statepoint Calculation
COLUMN B: Cycle-lB, .0 EFPD to Cycle-lB, i42.2 EFPD Statepoint Calculation
COLUMN C: Cycle-lE, 142.2 EFFD to Cycle-lB, 171.3 EFPD Statepoint Calculation
COLUMN D: Cycle-02, .0 EFPD to Cycle-02, 166.5 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation itep
_____ ____ ____ _____ ____ ____ ____ _____ ____ __-_____ _____ ____ ____ ____

if A 11 B 11 C 11 D
NODE I 11l1213141516171819110111111121314151617181911011l121314111121314151617

_______________________________________________________________________________-

1.
2
3
4
5
6
7

.9

10
11
12
13
14
15
16
17

.18

IlXIXIXIXIXIXIXI
IIXIXIXIX1XI I
IlIXIxXIXIXI I I
llXIXIXIXIil I I
IlXIXIXIXI I I I
I lXIXIXI I I I I
I lXIXIXI I I I I
IIXIXI I I I I I
I lXIXI I I I I I
IlXIXI I I I I I
I IXIXIXI I I I I
I lXIXIXI I I I I
lIXIXIXIXI I I I
I IXIXIXIXIXI I I
IlXI I I I I I I
II I I I I I I I
II I I I I 1 I I
II I I I I I I I

I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

IlXIXIXIXIXIXIXIXIXIX
I1XIXIXIXIXIXIXIXIXIX
I IXIXIXIXIXIXIXIXIX
IIXIXIXIXIXIXIXI I
I lxIXIXIXIXIXI I I
IlXIXIXIXIXIXI I I I
IIXIXIXIXIXIXI I I I
Il1)XIXIXI I I I I
IIXIXIXIXIXI I I I I
IlXIXIXIXIXI I I I I
I IXIXIXIXIXI I I I I
I XIXIXIXIXI I I I
IIXIXIXIXiXI I I I I
IIXIxIXIXIXIXI I l I
I IXXIXIXI I I I I I
I lXIXI I I I I I I I
I XI I I I I I I I I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I

IlIXIXIXi IXIXIXIXIXIXI
IlXIXIXIXIIXIXIXIXIXI I
IlXIXIXIXIlXIXIXI I I I
I lXIXI I IlXIXI I I I I
I lXI I I liXI I I I I I
II I I I II I I I I J I
111 1111 1I 1 1.11 1
Ii I I I II I I I I I I

1 1 1 1 1~1 1 1 1 1
II I I I II I I I I 1.1

II I I I II I 1 I 1 I I
111 1 1111 1 1111
1 1 1 1 1 1 1 1 1 1 1 11l l

I I I I I I I I I I *1 ~~~ ~ ~ ~~. 1
- _ _ _- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-------------------------------------------------------------------------------
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Table 73-11 Rodded Irradiation Time Step Layout for Assembly A14

IRRADIATION LAYOUT FOR ASSEMBLY: A14
Cycle-07, .0 EFPD to Cycle-07, 260.3 EFPD Statepoint Calculation

Irradiation
Step Number

Step
Duration
(EFPD)

Exposure at
End of Step

(EFFD)

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1
2
3
4
5

35.38
55.44
55.44
57.01
57.01

35.38
90.82

146.27
203.28
260.30

1456.1
1362.5
1253.7
1121.3
960.1

Cycle-07, 260.3 EFPD to Cycle-07, 291.0 EFPD Statepoint Calculation

Irtradiation
Step Number

Step
Duration
(EFPD)

Exposure at
End of Step

(EFPD)

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1
2

10.13
20.57

10.13
30.70

852.1
802.3

Cycle-07, 291.0 EFPD to Cycle-07, 319.0 EFPD Statepoint Calculation

Irradiation
Step Number

Step
Duration

(EFPD)

Exposure at
End of Step

(EFPD)

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1
2

5.32
22.68

5.32
28.00

760.4
715.0

Cycle-07, 319.0 EFPD to Cycle-07, 462.3 EFPD Statepoint Calculation

irradiation
Step Number

Step
Duration

(EFPD)

Exposure at
End of Step

(EFPD)

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1
2
3

27.11
58.09
58.09

27.11
85.20
143.30

634.3
506.1
337.1

Cycle-07, 462.3 EFPD to Cycle-07, 479.0 EFPD Statepoint Calculation

Irradiation
Step Number

Step
Duration

(EFPD)

Exposure at
End of Step

(EFPD)

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1 16.70 16.70 231.2

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A14

COLUMN
COLUMN
COLUMN
COLUMN
COLUMN

A:
B:
C:
D:
E:

Cycle-07,
Cycle-07,
Cycle-07,
Cycle-07,
Cycle-07,

.0
260.3
291.0
319.0
462.3

EFPD to
EFPD to
EFPD -to
EFPD to
EFPD to

Cycle-07, 260.3 EFPD Statepoint
Cycle-07, 291.0 EFPD Statepoint
Cycle-07, 319.0 EFPD Statepoint
Cycle-07, 462.3 EFPD Statepoint
Cycle-07, 479.0 EFPD Statepoint

Calculation
Calculation
Calculation
Calculation
Calculation
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X - Rod assembly inserted in corresponding node during the irradiation step

11 A 11 B 11 C 11 D 1IE
NODE f 1111213141511112111121111213111

_______________________________________

1 I1XIXIXI I IlXI IlXI IIXI I 1I
2 I1XI I I I 11 I 11 I 11 I I 11
3 11 I I I I 11 I 11 I 11 I I II
4 11 I I I I 1 I i I 1 I Ii
5 11 I I I I 11 I If I 11 I I 11
6 if I I I 11 I 11 I i 1I I 11
7 11 I I I 11 I 11 I 11 I I 11
8 11 I I I 11 I I f I 11 I I 11
9 11 I I I I 11 I 11 I 1I I I If

10 II I I I I II I II I II I I 1I
11 11 I I I I 11 I 11 I 11 I I 11
12 11 I I I I 11 I 11 I 11 I I 11
13 11 1 1 1 I ll I 11 I 11 I I 11
16 11 I I I I 11 I 11 I 11 I I 11
15 Ii I I I I II I II I II I I II
16 II I I I I II I II I II I I II
17 11 … I I .11 I 11 11 I 1

18- -- - - -- - &- - - - -- - - - -

Table 7.3-12 Rodded Irradiation Time Step Layout for Assembly A18

IRRADIATION
Cycle-lA,

Irradiation
Step Number
____________.

2
3
4
5
6
7
8
9

10
11
12

LAYOUT FOR ASSEMBLY: Al8
.0 EFPD to Cycle-lA, 268.8 EFPD

Step Exposure at
Duration End of Step
(EFPD) (EFPD)

.78 .78
1.42 2.20
1.80 4.00
27.29 31.29
45.42 76.71
45.42 122.12
58.01 180.13
5E.01 238.15
11.91 250.06
7.50 257.56
3.80 261.36
7.44 268.80

Statepolnt Calculation

Mid-Step Boron
Concentration
(ppm)

._______901.1__

901.1
901.7
902.7
911.4
933.3
875.0
771.9
643.2
575.6
593.9
556.3
518.9

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A1S

COLUMN A: Cycle-lA, .0 EFPD to Cycle-lA, 268.8 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
____________________________________

11 A
NODE # 11112131415161718191101112

1 11l11l1l 1 11 1 1
2 1li 1 ii 1I I 1I
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3
4
.5

6
7
8
9

10
11
12
13
14
15
16
17
18

II 1 IM* I I I I I I I
II I I I I I I I I I
11 I I I I I I I I I
I lXIXI I I I I I II
I lXIXIXI I I I I I I
I lXIXIXIXI I I I I I
I lXIXIXIXIXIXIIXIX I
I lXIXIXIXIXIXIXIXIXIX
I IXIXIXIXIXIXIXIXIXIX
I lXIXIXIXIXIXIXIXIXI
IXIXIXIXMXIXI I I I
MIXIXIXI I I I I I I

IIXI I I I I I I I I

I
I
I
I
I
I.
I
I
I
I
Ix
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

____________________________________

Table 7.3-13 Rodded Irradiation Time Step layout for Assembly A18a

IRRADIATION LAYOUT FOR ASSEMBLY: AlBa
Cycle-lA, .0 EFPD to Cycle-lA, 268.8 EFPD Statepoint Calculation

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

1 .78 .78 901.1
2 1.42 2.20 901.7
3 1.90 4.00 902.7
4 27.29 31.29 911.4
5 45.42 76.71 933.3
6 45.42 122.12 875.0
7 58.01 180.13 771.9
8 58.01 238.15 643.2
9 11.91 250.06 575.6

10 7.50 257.56 593.9
11 '3.80 261.36 556.3
12 ;7..44 268.80 518.8

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A18a

COLUMN A: Cycle-lA, .0 EFPD to Cycle-lA, 266.8 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
____________________________________

11 A
NODE I 1111213141516171819110111112

1 11 1 1 1111I1 I*I I I
2 II I II1I 1I
3 Il 11l1 l1 11l1l 1l
4 11 ll ll l II 1111

6 Ill1 11 11l1 l1l 1l
7 11~ l~l 1I 11 1
8 11I 1I1 1 11 1 11 1 1
9 IIlXIXEI I I I I I I I I
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10 IIXIXIXI I I I I I I I I
11 IIXIXIXIXI I I I I I I I
12 IIXIXIXIXIXIXIXIXI I I I
13 IIXIXIXIXIXIXIXIXIXIX IX I
14 IIXIXIXIXIXIXIXIXIXIX I I
15 IIXIXIXIXIXIXIXIXIXI I I
16 IIXIXIXIXIXIXI I I I I I
17 IIXIXIXI I I I I I I I I
18 IIXI I I I I I I I I I I

Table 73-14 Rodded Irradiation Time Step Layout for Assembly A18b

IRRADIATION LAYOUT FOR ASSEMBLY: A18b
Cycle-lA, .0 EFPD to Cycle-lA, 268.0 EFPD Statepoint Calculetion

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

1 .79 .78 901.1
2 1.42 2.20 901.7
3 1.80 4.00 902.7
4 27.29 31.29 911.4
5 45.42 76.71 933.
6 45.42 122.12 875.0
7 58.01 180.13 771.9
8 58.01 238.15 643.2
9 11.91 250.06 575.6

10 7.50 257.56 593.9
11 3.80 261.36 556.3
12 7.44 268.80 518.8

Cycle-lB, .0 EFPD to Cycle-lB, 142.2 EFPD Statepoint Calculation

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

*1 6.34 6.34 542.7
2 10.50 16.84 558.4
3 54.86 71.70 442.3
4 37.64 109.34 318.8
5 30.66 140.00 282.6
6 2.20 142.20 281.6

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A18b

COLUMN A: Cycle-lA, .0 EFPD to Cycle-lA, 268.8 EFID Statepoint Calculation
COLUMN B: Cycle-lB1 .0 EFPD to Cycle-iB, 142.2 EFPD Statepoint Calculation

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

11 A II B .
NODE I 11112131415161718191101111121111213141516

1 11 I I 1 I I I I I I 1
2 II I I I I 1 I I I I

I I II I I I I I
I I 11 I I I I



Waste Package Development Design Analysis
Tle: CRC Depletion Calculations for the Rodded Assemblis in Batches i, 2 3, andixaof Cryal Rhr Unit 3

f- DocumentIdenntfiern BBADOOOOO-01717.020004O REV 00 Page 9of1146

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

I 1 1 I I I I I I I
I I I I I I I I I I III I I I I I I I I I
II I I I I I I I I I
II I I I I I I I I I
IlIXII I I I I I I I
I lXIXIXI I I I I I I
IIXIXIXIXI I I I I I
IlIXiIXIXIXIXIXIXI IIlXIXIXIXIXIXIXIXJIXII lXIXIXIXIXIXIXIXIXIX
I 1XIXIXIXIXIXIXIXIXIX
I lXIXIXIXIXIXIXIXIXI
IIXIXIXIXIXIXI I I I
IlXIXIXI I I I I I I
llXI I I I I I I I I

I I 1 I I I I I
I I 1 I I I I I

Ix I I I 1 Im I I I

I I I 1 I I I I I

I I I 11 IM I I I

I I 11 1 1 I I I

I I II I I I I I
I I I XIXIXI I I
I I I lXIXIXIXIXI
lX I IIlXIXIXIXIXI
I 1 I lXIXIXIXIXI
I I IIlXIXIXIXI I
I I II lIXI I I I
I I II I I I I I

-------------------------------------------------

Table 7.3-15 Rodded Irradiation Time Step Layout for Assembly A20

IRRADIATION
Cycle-lA,

Irradiation
Step Number

LAYOUT FOR ASSEMBLY: A20
.0 EFPD to Cycle-lA, 269.8 EFPD

Step Exposure at
Duration End of Step

(EFPD) (EFPD)

Statepoint Calculation

Mid-Step Boron
Concentration
(ppm)

------------------------------------------------------- --
1
2
3
4
5
6
7
8
9

10
11
12
13
14

37.78
63.23
63.23
60. 11

.65
2.76
1.07
1.23

58
1.36
1. 45
.55

1.00
33.80

37.78
101.01
164 24
224.35
225. 00
227.16
228.83
230.06
230.64
232.00
233.45
234.00
235.00
268.80

912.2
909.0
808.8
679.3
610.2
633.9
662.9
657.E
650.0
641.7
629.5
620.9
614.2
606.7

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A20

COLUMN A: Cycle-lA, .0 EFPD to Cycle-lA, 268.8 EFPD Statepoint Calculation

X - Rod assembly Inserted in corresponding node during the irradiatlon step

II A
NODE 11 1111213141516171819110111112113114

1 IIXIXIXIXI I I I I I I I I
2 I gx iXiXtxX i~ g .1.ll l
3 IIXIXIXIXIXIXI I I I I I I I
4 IIXIXiXXIXixiIIi i I
5 IIXIXIXIXIXIXIXIXIXIX I I I I
6 IIXIXIXIXIXIXIXIXIXIX IX I I I
7 IIXIXIXIXIXIXlXIXIXIX Ix IX ( I
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8 IIXIXIXIXIXIXIXIXIXIX Ix Ix IX I
9 1IXIXIXIXIXIXI MIXIXIX lX IX IX I

10 Ix=XIXIXI xIXIX IX Ix I
11 I1XIXIXIXIXIXIXIXIXIX I I I I
12 1IXIXIXIXlXJXIXIXIXI I I 1
13 IIXIXIXIXIXIXIXI I I I I I I
14 1IXIXIXIXX I. I I I I I I I
15 IIXIXIXI I I I I I I I I I I
16 IIXI I I I I I I I I lI I I
17 11 I I I I I I I I I I I I I

Ta 11 I II 6 Rdd I dIIo I S L o A

Table 7.3-16 Rodded Irradiationl Time Step Layout for Assembly A22

IRRADIATION
Cycle-lA,

Irradiation
Step Number
___________.

1
2
3
4
5
6

Cycle-lB,

Irradiation
Step Number
___________,

2
3
4
5
6

LAYOUT FOR ASSEMBLY. A22
.0 EFPD to Cycle-LA, 268.8 EFPD Statepoint Calculation

Step Exposure at Mid-Step Boron
Duration End of Step Concentration

(EFPD) (EFPD) tppm)
_______________________________________________

5.03 5.03 902.3
60.15 65.18 921.9
60.15 125.32 893.3
57.42 182.74 766.1
57.42 240.16 637.8
28.64 268.80 589.5

.0 EFPD to Cycle-lB, 142.2 EFPD Statepoint Calculation

Step Exposure at Mid-Step Boron
Duration End of Step Concentration
(EFPD) (EFPD) (ppm)

4.49 4.49 541.0
41.82 46.31 549.6
35.51 81.82 423.0
35.51 117.34 289.3
8.04 125.38 279.6

16.82 142.20 289.1

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A22

COLUMN A: Cycle-lA, .0 EFPD to Cycle-lA, 269.8 EFPD Statepoint Calculation
COLUMN B: Cycle-lB, .0 EFFD to Cycle-18, 142.2 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
__________________________________

11 A 1I B
NODE i 111121314151611l1213141516

1 1lXIIXIXIXI IlXIXIXIXI
2 M IXIXIXI I I I IXIXIXIXI I
3 IIXI I I I I IIXIXI I I I
4 11 I I I I I llXI I I I I
5 11 I I I I I 11 I I I I 1
6 11 I I I I I I1I I I I I



* Waste Package Development DesIgn Analysis
nTIU: CRC D Wp Cacutions for Rded AembliesinBatchs, 23, and IX ofC Riehrit 3
Document WdeWfl=r: BBAOOOOoo001717-0200.0004o REv 00 Pace 100 of 146

.7
8
9

10
11
12
13
14
15
16

*17
18

I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

I I
I I
IfI
I I
I I
I I
I I
I I
I.'
I I
I I
I I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I

I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I -
I
I
I

__________________________________

Table 73-17 Rodded Irradiation Time Step Layout for Assembly A23

IRRADIATION LAYOUT FOR ASSEMBLY: A23
Cyc1e-02, .0 EFPD to Cycle-02, 166.5 EFPD Statepoint Calculation

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

…__________________.______________________________________
1 .99 .99 864.5
2 9.13 10.12 783.4
3 54.72 64.84 659.1
4 36.53 101.36 528.0
5 36.53 137.89 422.5
6 28.11 166.00 327.4
7 1.00 167.00 311.9

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A23

COLUMN A: Cycle-02, .0 EFPD to Cycle-02, 166.5 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
_______________________

11 Ai
NODE 1 111121314151617

1 IIXIXIXIXIXIXI
2 IIXIXIXIXX IIXIX
3 IIXIXIXIXIXIXIX
4 IIXIXIXIXIXIXIX
5 IIXIXIXIXIXIXIX
6 IIXIXIXIXIXIXIX
7 1XIXIXIXIXIXIX
8 IIXIXIXIXIXIXIX
9 IIXIXIXIXIXIXIX

10 IIXIXIXIXIXIXIX
11 IIXIXIXIXIXIXIX
12 IIXIXIXIXIXIXIX
13 IIXIXIXIXIXIXIX
14 IIXIXIXIXIXIXI
15 IIXIXIXIXIXI I
16 IIXIXIXI I I I
17 IIXIXI I I I I
18 IIXI I I I I I
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Table 73-18 Rodded Irradiation Time Step Layout for Assembly A23a

IRRADIATION LAYOUT FOR ASSEMBLY: A23a
Cycle-02, .0 EFPD to Cycle-02,-166.5 EFPD Statepoint Calculation

Step Exposure at Mid-Step Boron
Irradiation Duration End of Step Concentration
Step Number (EFFD) (EFFD). (Ppm)
__________________________________________________________

1 1.06 1.06 863.7
2 8.96 10.02 793.0
3 51.85- 61.67 664.0
4 37.40 99.26 537.6
5 37.40 136.66 432.0
6 29.34 166.00 329.5
7 1.00 167.00 311.9

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A23a

COLUMN A: Cycle-02,- .0 EFPD to Cycle-02, 166.5 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during.the irradiation step
_______________________

11 A
NODE f 111121314151617

_______________________

,1 1lXIXIXIXIXIXI
2 IIXIXIXIXIXIXIX
3 IIXIXIXIXIXIXIX
4 IIXIXIXIXIXIXI
5 .IXIXIXIXIXIXIX
6 1IXIXIXIXIXIXIX

.7 IIXIXIXIXIXIXIX
8 1IXIXIXIXIXIXI
9 IIXIXIXIXXIXIX

10 1IXIXIXIXIXIXIX
11 1XIXIXMxIXIX
12 IIXIXIXIXIXIXI
13 IIXIXIXIXIXIXIX
14 11IXIXIXXX1I
15 IIXIXIXIXIXI 1
16 11XIXIXI I I I
17 1IXIXI I I I I
18 1 IX I I I I I

_______________________
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Table 73-19 Rodded rradiation Time Step Layout for Assembly MS

IRRADIATION LAYOUT FOR ASSEMBLY: A25
Cycle-03, .0 EFPD to Cycle-03, 168.5 EFPD

Irradiation
Step Number

Step
Duration

(EFPD)

Exposure at
End of Step

(EFPDI

Statepoint Calculation

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1
2
3
4
5
6
7
8

.26
5.23
9.75

48.06
48.06
53.84
2..76
1.00

.26
5.49

15.24
63.32

111.40
165.24
168. 00
169.00

941.3
945.3
940.1
835.2
688.0
542.0
457.6
451.1

Cycle-03, 168.5 EFPD to Cycle-03, 250.0 EFPD Statepoint Calculation

Irradiation
Step Number

Step
Duration
(EFPD)

Exposure at
End of Step

(EFPD)

Mid-Step Boron-
Concentration
(ppm)

----------------------------------------------------------
1
2
3
4
5

3.04
36.92
36.92
4.56
.56

3.04
39.96
76.88
81.44
82.00

444.1
378.6
272.3
231.2
234.5

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A25

COLUMN A: Cycle-03, .0 EFPD to Cycle-03, 168.5 EFPD Statepoint Calculation
COLUMN B: Cycle-03, 168.5 EFPD to Cycle-03, 250.0 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node.during the irradiation step
___________________________________

11 A; II B
NODE I 11213l41516171811l213l415

____________________________________

I
.2

3
4
S
6
7
a
9

10
.11

* 12
13
14
15
16
17
18

11IXIxlIx~xxxIXIXIX 1IIXIX
IIXIXIXIXIXIXIXIX IXIXIXIXIX
I IXIXIXIXIXIXIXIXI XIXIXIXIX
IIXIXIXIXIXIXIXI IIXIMXXIXIX
I IXIXIXIXIXIXIXIXI XIXIXIXIX
I IXIXIXIXXlIlXXIX IXIXIXIXIX
I IXIXIXIXIXM IXI IXIXIXIXIX
I IXIXIXIXIXIXIXIXI IXIXIXIXIX
I lXIXIXIXIXIX IXI IXIXIXIXIX

I lXIXIXIXIXIXIXIXI XIXIXIXI
I IXIXIMMXIXIXIXIXI lXIIXIXIX
I lXIXIXIXIXIXIXIXI XIXIXIXIX
IXIXIXIXIXIXI I IlXIXIXI I
I lXIXIXIXIXI I I I 1%1 I I I
IIXIXIXI I I I I II I I I I
IlXIXI I I I I I 11 I I 11
IIXI I I I I I I 11 1.1 1I1
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Table 73-20 Rodded Irradiation Time Step Layout for Assembly A25S

IRRADIATION LAYOUT FOR ASSEMBLY: A25a
Cycle-03, .0 EFPD to Cycle-03, 168.5 EFPD Statepoint Calculation

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

…_________________________________________________________
1 6.84 6.84 946.1
2 3.33 10.17 945.6
3 66.47 76.64 830.5
4 39.84 116.49 672.2
5 39.84 156.32 546.9
6 12.18 168.50 471.5

Cycle-03, 168.5 EFPD to Cycle-03, 250.0 EFPD Statepoint Calculation

Step Exposure at Mid-Step Boron
Irradiation Duration End of Step Concentration
Step Number (EFPDI (EFPD) (ppm)
__________________________________________________________

1 8.99 8.99 435.5
2 62.99 71.98 333.5
3 9.52 81.50 231.6

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A25a

COLUMN A: Cycle-03, .0 EFPD to Cycle-03, 169.5 EFPD Statepoint Calculation
COLUMN B: Cycle-03, 168.5 EFPD to Cycle-03, 250.0 EFPD.Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
____________________________

11 A II B
NODE # 11112131415161111213

1 1IXIXIXIXIXI IlXIXI
2 IIXIXIXI I I IIXI I
3 1IXIXI I I I II I I
4 IIXI I I I I II I I
5 11 1 1 1 1 1 11 1 1
6 11 I I I I I If I I
7 11 1 1 1 1 1 11 1 1
8 11 1 1 1 1 1 11 1 1
9 11 I I I I I 11 I I

10 11 I 1 1 1 1 11 1 1
11 11 1 1 1 I I II I I
12 If I I I I I 11 I I
13 11 I I I I I 1I I I
14 11 I I I I I 11 I I
15 .11 I I I I I II I I
16 II 1 1 1 1 1 II 1 1
17 II 1 I 1 1 I II 1 1
19 11 1 1 1 1 1 11 1 1
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Table 73-21 Rodded Irradiation Time Step Layout for Assembly A26

IRRADIATION
Cycle-lA,

Irradiation
Step Number

1
2
3
4
5
6
7
8
9

,10

Cycle-lB,

Irradiation
Step Number

LAYOUT FOR ASSEMBLY: A26
.0 EFPD to Cycle-lA, 268.8 EFPD

Step Exposure at
Duration End of Step

(EFPD) (EFPD)

2.69 2.69
6.31 9.00
1.00 10.00
1.00 11.00
1.00 12.00
1.23 13.23

63.99 77.12
63.89 141.01
63.89 204.91
63.89 268.80

.0 EFPD to Cycle-lB, 142.2 EFPD

Step Exposure at
Duration End of Step
(EFPD) (EFPD)

6.32 6.32
10.51 16.83

- 54.83 71.66
37.79 109.45
30.55 140.00

.55 140.55
1.65 142.20

Statepoint Calculation

Mid-Step Boron
Concentration
(ppm)

901.6
904.3
906.5
907.1
907.7
908.4
928.0
855.9
728.4
593.9

Statepoint Calculation

Mid-Step Boron
Concentration
(ppm)

____________

1
2
3
4
5.
6
7

542.7
558.3
442.6
318.7
262.6
282.5
281.3 .

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A26

COLUMN A: Cycle-lAj .0 EFPD to Cycle-lA; 268.8 EFPD Statepoint Calculation
COLUMN B: Cycle-lb, .0 EFPD to Cycle-iB, 142.2 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
_____________________________________________

II A II B
NODE I 1111213141516171819110111121314151617

_____________________________________________

I IlXIXIXIXIXIX I I I I I I II I I
2 IIXIXIXIXIXIIII I I 11 I I I I
3 IIXIXIXIXI I I I II i I I I I I
4 IIXIXII I I I I I II I I I I I
5 jIIXXIXI I I I I I I IIX I I I lIXI
6 IIXIXI XII I I I I I 1 I I I I I I I
7 1IXIX I I I I I I I 1 1 I I I I I I
8 IIXIX I I I I I I I 11 II I .l I I
9 llXIX I I I I I I I 11 I I I I I 1,

10 I1IXIXI I' I I I I I I I IXI I I I I 'I
,- 11 . IXIXI I I I I I 'I I IIXIXIXI I I I
12 IIXIXIXI I I I I I I llXIXIXIXIXIXI
13 IIXIXIXIXI I I I I I IIXIXIX(IXIXI I
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14
1S
16
17
1i

I IXIXIX IXI I I
llXI I I I I I I

11 I I I I I I I
II I I I I I I I
II I I I I I I I

I
I
I
I
I

I
I
I
I
I

I lXXIXIXIXI
IIXIXIXIXI I
IlXIXI I I I
II I I I I I
II I I I I I

I
I
I
I
I

---------------------------------------------

Table 73-22 Rodded Irradiation Time Step Layout for Assembly A28

IRRADIATION
Cycle-02,

Irradiation
Step NuWber

1
2
3
4
5
6
7
8
9

, 10
11

LAYOUT FOR ASSEMBLY: A28
.0 EFPD to Cycle-02, 166.5 EFPD

Step Exposure at
Duration End of Step

(EFFD) (EFFD)
.________________________________

1.93 1.93
4.62 6.55
1.23 7.79
7.51 15.29

32.00 47.29
10.49 57.78
51.35 109.13
13.72 122.85
19.33 142.18
13.96 156.14
10.36 166.50

Statepoint Calculation

Mid-Step Boron
Concentration
(ppm1

854.1
791.5
790.2
806.7
677.4
621.3
526.8
441.8
378.5
332.1
316.1

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL.ASSEMBLY: A28

COLUMN A: Cycle-02, .0 EFPD.to Cycle-02, 166.5 EWPD Stbtepoint Calculation

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

11 A
NODE # 1I11213141516171919110111

1 11 I I I I I I I I I I

4 II 1 1 1 1 1 1 1 1 1 1
5 11 11 11 1 11 II.
6 II X I I I I I I I I I I
7 IIXIX I I I I I I I I I

*9 IIlXIXIXIXI I I I I I I
10 1IXIXIXIXIXIXI I I I I
11 IIXIXIXIXIXIXIXIXI 1 1
12 1 ixixixixixixixixixixI
13 IIXIXIXIXIXIXIXIXIXI I
14 IIXlXIXIXIXlXIXI 1 I I
15 IIXIXIXIXIXI I 1 I I I
16 IIXIXIXI I I I I I I I
17 II 1 1 1 1 1 1 1 1 1 1
.18 Il 1 l 1 l l1 l1 l 1 l

4__ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 73-23 Rodded Irradiation Time Step Layout for Assembly A29

IRRADIATION LAYOUT FOR ASSEMBLY: A29
Cycle-03, .0 EFPD to Cycle-03, 168.5 EFPD Statepoint Calculation

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

…_________________________________________________________
1 .27 .27 941.3
2 5.77 6.04 945.7
3 10.40 16.44 937.4
4 48.86 65.30 833.4
5 48.96 114.16 683.9
6 51.21 165.37 530.3
7 3.63 169.00 455.6

Cycle-03, 168.5 EFPD to Cycle-03, 250.0 EFPD Statepoint Calculation

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

…__________________,______________________________________
1 3.00 3.00 444.1
2 36.96 39.96 378.7
3 36.96 76.92 272.2
4 4.53 81.45 231.3
5 .55 82.00 234.5

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLY: A29

COLUMN A: Cycle-03, .0 EFPD to Cycle-03, 168.5 EFPD Statepoint Calculation
COLUMN B: Cycle-03, 169.5 EFPD to Cycle-03, 250.0 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
__________________________________

II A' II B
NODE # 1111213141S161711112131415

1 1lXIX IXIXIXIlIXIXIXIX
2 IIXIXIXIXIXIXIXIIXIXIXIXIX
3 IIXIXIXIXIXIXIXIIXXIXXIXIX
4 IIXIXIXIXIXIXIXIIXIXIXIXIX

6 IIXIXIXIXIXIXIXIIXIXIXIXIX
7 IiXjXiXiXiXiXiXiiX1XiXiXiX

9 1IXIXIXIXIXIXIXlIXIXIXIXIX
10 1IXIXIXIXIXIXIXIIXIXIXIXIX
11 1lXIXIXIXIXIXIXIlXIXIXIXI
12 ,,XIXIXjXIXIXIX(IXIXIXIXiX
13 ttX1XtXiXiXiXiXiiXiXiXjXtX
14 1IXIXIXIXIXIXI IIXIXIX1 I
15 IIXIXIXIXIXI I IIXI I I I
16 MIMixixI I I I I I I I
17 IIXIXI I I I I II I I I I

… 18…XI I I I II I I II
----------------- & ----------------
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Table 73-24 Rodded Irradiation Time Step Layout for Assembly 01

IRRADKATION LAYOUT FOR ASSEMBLY: Ol
Cycle-0l, .0 EFPD to Cycle-0l, 309.3 EFPD

Irradiation
Step Number

Step
Duration

(EFPD)

Exposure at
End of Step

(EFPD)

Statepoint Calculation

Mid-Step Boron
Concentration
(ppm)

----------------------------------------------------------
1
2
3
4
5

54.07
63.99
63.98
63.98
63. 98

54.07
118.05
182 04
246.02
310.00

1005.9
967.4
654.9
450.1
245.4

Cycle-la, .0 EFFD to Cycle-IB, 142.2 EFPD Statepoint Calculation

irradiation
Step Number

Step
Duration

(EFFD)

Exposure at
End of Step

(EFPD)

Mid-Step Boron
Concentration
(ppm)

---------------------------------------------------------
1
2
3
4
5
6
7
8
9

10

4.64
24.31
42.71
42.71
9 62
1.00
1.00
7.93
8 07
.20

4.64
28.95
71.66
114.38
124.00
125 00
126.00
133.93
142.00
142.20

541.1
568.0
435. f
313.8
274 8
282.4
283.3
287.4
284.8
280.6

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEMBLy: 01

COLUMN A: Cycle-Ol,
COLUMN B. Cycle-IS,

.O EFPD to Cycle-0l, 309.3 EFPD Statepoint Calculation
.0 EFPD to Cycle-IB, 142.2 EFPD Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
_______________________-_________________

11 A 11 B
NODE I 111121314151111213141516171819110

1
2
3
4
5
6
7
S
9

10
11
12
13
14
15

I lXIXIXIXIX IXIXIXIXIXX IX
I XIX IXIXIXIl XIXIXXIXIXIXIXIXIX
I lXIXIXIXI XIXIXIXIXIXIXIXIXIX
I lXIXIXIXIXI lXIXIXIXIXIXIXIXI I
IlXI I I I IlXIXIXIXIXIXIXI I I
II I I I I IIXIXiXIXIXIXI I I I
II I I I I IlXIXIXIXIXIXI I I I
I I I I I XIXIXlXIXI I I I I
II I I I I IlXIXIXIXIXI I I I I
II I I I I 1 1XIXMXIXIX I I I I
II I I I I I IXIXIXIXIXI I I I I
11 I I I I 1 IXIXIXIXIXI I 1. I I
I I I I I I I lXIXIXIXIXIXI I I I
II I I I I IIXIXIXIXIXIXI I I I
II I I I I IXIXIXIXI I I I I I
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16
17
is

I I I i I I I lXIXI I I I I I I I
II1I1I1 II1XI I1I11I1II1I1
11 1 11 llXI I I I I I I I I

-----------------------------------------

Table 73-25 Boron Letdown Data Provided to RLAYOUT for Cycle IA of Crystal River Unit 3

Exposure (EFPD) Boron Concentration (ppm')

18.6 912

55.2 934

63.8 909

69.9 909

94.9 884

184.7 705

f92.3 683

216.0 627

224.8 610

228.5 666

238.0 584

244.0 575

250.8 614

254.7 588

* The acronym 'ppm" means parts per million by mass.

Table 73-26 Boron Letdown Data Provided to
RLAYOUT for Cycle IB of Crystal River Unit 3

EFPD with Cycles IA & 1B Continuous Boron Concentration (ppm)
* [EFPD with BOC*-lB set to 0.0 EFPD

280.2 [11 A] 558

287.2 [18.4] 571

306.2 [37A] 513

313.2 144.4] 441
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Table 73-26 Boron Letdown Data Provided to
RLAYOUT for Cycle lB of Crysl River Unit 3

EFPD with Cydes IA & 1B Continuous Boron Concentration (ppm)
IEEPD with BOC*-1B set to 0.0 EFPDI

337.2 [68.4] 419

345.7 [76.9] 346

3642 [95.4] 309

377.6 [108.8] 246

389.5 [120.7] 279

401.7 [132.9] 290

419.3 [150.5] 272

*427.1 a158.3m 229

The acronym 'BOC' means beginnin of cycle.

Table 73-27 Boron Letdown Data Provided to RLAYOUT for Cycle 2 of Crystal River Unit 3

Exposure (ElFPD) Boron Concentration (ppm)

3.0 809

4.4 778

11.4 809

158. 735

22.5 709

29.3 683

35.3 666

42.3 644

55.8 614

60.8 592

75.2 558

83.1 528
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Table 7.3-27 Boron Letdown Data Provided to RLAYOUT for Cycle 2 of Crystal River Unit 3

Exposure (EFD)_ Boron Concentration (ppm)

89.8 506

97.8 480

104.7 463

116.4 441

122.5 406

129.1 i8S

135.9 372

139.9 346

148.6 333

156A 320

161.4 316

Table 7.3-28 Boron Letdown Data Provided to RLAYOUT for Cycle 3 of Crystal River Unit 3

_ Exposure (ElPD) Boron Concentration (ppm)

4.0 947

6.7 951

26.8 891

32.6 843

50.7 822

66.0 757

69.9 746

85.0 692

100.2 666

111.2 636

130.5 562

143.8 528
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Table 7.3-28 Boron Letdown Data Provided to RLAYOUT for Cycle 3 of Crystal River Unit 3

Exposure (EFPD) Boron Concentration (ppm)

163.9 467-

174.0 .432

184.2 394

212:9 324

227.5 272

246A 229

262.9 250

283.8 190

304.0 130

322.0 86

Table 73-29 Boron Letdown Data Provided to RLAYOUT for Cycle 7 of Crystal River Unit 3

Esposure (ET D) * Boron Concentration (ppm)

7.5 1478

41A 1405

60.3 1367

'1.7 1333

102.9 1290

122.3 1245

139.8 1204

160.5 . 1167

180.8 1102

202.8 1040

230.9 963

2$1.2 898

345.3 593
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Table 73-29 Boron Letdown Data Provided to RLAYOUT for Cycle 7 of Crystal River Unit 3

Exposure (EOPD) - Borpn Concentration (ppm)

412.3 398 3

459.8 260

485.0 3193

Table 7.3-30 Boron Letdown Data Provided to RLAYOUT for Cycle 8 of Crystal River Unit 3

Exposure (EFPD) Boron Concentration (ppm)

11.2 1S37

52A 1455

78.0 1411

111.4 1332

154.4 1176

194.8 1103

234.6 999

271.5 887

338.0 701

390.7 522

'445.7 394

474.0 311

513.1 216

Table 73-31 Boron Letdown Data for dc 9 of Crytal River Unit 3

ExpUsure EFPD) Boron Concentration (ppm)

22.1 1608

61.5 1535

145.7 1329

192.8 1201
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Table 7.331 Boron Letdown Data fr le 9 of C!Mtal River Unit 3

Exposure (EFPD)- Boron Concentration (Ppm)

211.3 1157

262.0 994

303.7 869

345.7 750

397.9 577

432.5 473

452.4 412

-495.4 283

543.4 136

Some interesting behavior appears in the CRA nodal insertion history layouts presented in Tables 7.3-8
through 7.3-24. This interesting behavior refers to the axially staggered nodal CRA insertion locationp
in some of the irradiation steps that are defined. At first glance, the axial 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
approximations are utilized in performing the CRC depletion calculations as documented n 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 nodal 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 an actual physical iradiation history
basis. This does not mean tfat 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 beginniing and end of the statepoint depletion calculation. Therefore, EFPD
durations in a 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
(mealured in EFPDs of exposure) will need to be modeled in SAS2M 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 in a
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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 nodal 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-S through 7.3-24.

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

The Commercial Reactor Assembly Follow Taskmaster (CRAFY) 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 4.3 modular code system based on user-
defined input which describes the fuel assembWs 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 videly 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.

The CRAFT code generates and executes appropriate 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 number of the
generated 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 U0 2 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
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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,
SS304, SS304S. Any volume fraction of spacer material in the moderator may be specified
(including zero).

The fuel cladding, 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 fuel 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 use in CRAFT calculation is A120,-B4C. 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 identifiring 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
reactor cycle. Depleted BP material isotopic concentrations are also retained for use in
subsequent mid-cycle statepoint reactivity calculations which may be performed as part of the
CRC evaluation process.

The insertion of a CR assembly during the irradiation of the fuel assembly may be modeled in the
CRAFT 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 fmel assembly is specified by
identifying the top and bottom axial nodes of sections of the fuel assembly which contain the CR

* absorber material. Tle 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 during 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
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may be inserted in any reactor cycle specified in the CRAFT calculation. Multiple APSR
assembly designs may be specified per cycle. TIe 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 Iradiation 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 absorbing region of thi 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 use in a CRAFT
calculation. Each axial node may have a unique height.

The CRAFT code utilizes a user-defined input format for fuel temperature, moderator specific
volume, and burnup data. The input data must be specified for each axial node in a user-defined
nodal 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 statepoint. All burnup input data that is specified must be cumulative from the initial
insertion of the fuel assembly in the reactor.

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 (*.cue' 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 this analysis. Instructions on how to develop CRAFT input decks and execute CRAFT calculations
are also provided in Attachment 1. This attachment also discusses specific modeling procedures and
details relevant to the SAS2H fuel assembly depletion calculations which are generated by CRAFT.
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7.5 Input & Output Filename Descriptions for CRAFT and SAS2H

The CRAFT code generates five types of files identified as either ".input, n.outputr. "cut",
"*.msgss, or ".notes", where the 'O" is the base 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 purposes. All files are generated in the working directory in which the CRAFT
calculation is performed.

All CRAFT generated filenames utilize the following format- "(Base File Set [dentifier).(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 set identifier for a statepoint calculation contains the following information:

1) reactor identifier (three character);
2) one-eighth core symmetry assembly number in current reactor cycle (two digit);
3) axial nodie 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);
6) reactor cycle number in which the SAS2H calculation ends (two character);
7) 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. Tbe
letters contained in the base file set identifier are presented explicitly as shown in the previous 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 "*.msgse 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 fiuel 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 00.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.



Waste Package Development Design Analysis
TMe: CRC Depletion Calculations for the Rodded Assemblies In Batches 1, 2,3, and IX of Cystal Rie Unit 3
Documant ident1er: BBAOOOODO ?1717000.00040 REV 00 Page 118 of 146

7.6 Rodded Assembly Depletion Calculations for Fuel Batches 1, 2, 3, and 1X of
Crystal River Unit 3

Depletion calculations for 18 rodded fuel assemblies fiom fuel batches 1, 2 3, and IX 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 a number of statepoints during several reactor cycles of
Crystal River Unit 3 for use in subsequent CRC reactivity calculations. The assembly depletion
calculations documented in this analysis are applicable to CRC statepoints in Cycles-lA, -IB, -2, -3, -7,
-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 Batches 1, 2,3, and IX of Crystal River Unit 3

Crystal River Unit 3 Reactor Cycle I CRC Statepint EFPD Values

1A 0.0 (BOC)

IB 0.0 (BOC)

lB 142.2

2 0.0 (BOC)

3 0.0 (BOC)

3 168.5

3 250.0

7 0.0 (BOC)

7 260.3

7 291.0

7 319.0

7 462.3

7 479.0

8 0.0 (BOC)

8 97.6

8 139.8

8 404.0
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Coystal River Unit 3 Reactor Cycle CRC Statepoint EFPD Values

-8 409.6

8 . 515.5

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 this analysis. SAS2H modeling features
incorporated in the depletion calculations of this analysis are described in Attachment I. The CRAFT
input decks for the assembly depletions documented in this analysis.are provided in Attachments IV
through XX, 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 following
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-absorbing BPRA region inserted in the
guide tubes

Fuel assembly axial node containing a 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 case and the irradiation parameters for the SAS2H case as defined in the CRAFT input deck.
The material specifications for the fuel and burnable absorber have different formats in the SASM input
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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.

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 fiuel 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 ar modified as necessary to perform each depletion calculation
according to the pertinent information provided in the CRAFIT input deck.

SAS211 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
Crystal River, Unit,3 Assy-03, Node-05 (Cyc~lA,
44group latticecell

fuel density based on mass of uranium per a:
volume to account for fuel volume loss to pi

.0 to Cyc-i1, .0 EFPD)

ssembly-9 total pellet stack
ellet chamfers

uo2 1
kr-83
kr-85
sr-90
y-89

mo-95
zr-93
zr-94
zr-95
nb-94
tc-99
rh-103
rh-i05
ru-101
ru-106
pd-105
pd-108
ag-lO1
sb-l24
we-131
xe-132
xe-135
xe-136
c4-134
cs-135
cs-137
ba-136
la-139
ce-i44

Imaterial specification input

den-10. 121
1
1
1
1.
1
1
1
1
1
1
1

1

1 1
1

i 1
1
I

1
1
1
1
1
1
I

1 1066.3
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0' 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21

92234 .016 92235 1.930 92236 .009 92238 98.045 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
1066.3 end
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nd-143
nd-145
pm-147
pm-148
nd-147
sm-147
sm-149
sm-150
sm-151
si-152
gd-155
eu-153
eu-154
eu-i55
arbm-zirc4

1
1
1
1
1
1
1
1
1
1
1
1
1
1

6.56

,0
0
0
0
.0
0
0
0
0
0
0
0
0
0
5 0

1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
1-21 1066.3 end
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 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 .00092 588.9 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 588.9 end

he 5 end
end comp

* base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end

.9398 1 3 1.0922 2 .9576 0 end

assembly specification

npin/assembly-208 fuelngth-20.003 ncycles-04 nlib/cyc-1 iightel-0
printlevel-05 inplevel-2 numztotal-05 mxrepeats-l mizmod-3 facmesh-.50 end

3 .63246 2 .67310 3 .91397 500 2.97599 3 2.99939

assembly depletion/decay parameters

'. Cycle-iA, one-eighth core assembly number 03
power-1.0928 burn-67.20 down-.OOOOOE+00 bfrac-l.000 end
power-1.0928 burn-67.20 down-.OOOOOE+00 bfrac-.9470 end
power-1.092E burn-67.20 down-.OOOOOE+00 bfrac-.E016 end
power-1.0928 burn-67.20 down-195.29 bfrac-.6603 end

end of input

end

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

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-03, Node-05 (Cyc-lE,
44group latticecell

.0 to Cyc-lB, 142.2 EFPD)
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I 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

arbm-fuel
2004
90232
92234
92238
94238
94241
95601
96243
96246
32072
33075
34077
35081
36083
37085
37087
38089
39090
40091
40094
41095
42096
43099
44100
44103
46104
46106
47109.
48111
49113
49115
50116
50119
50122
51123
51124
52125
52601
54128
54129
54131
54134
55135
55136
56137
56140
58141
60142
58144
60146
62147
61601
60150

10.1 183
.135E-05
.411E-08
.112E-01
85.6
.126E-02
.383E-01
.578E-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
.863E-09
.815E-03
.620E-07
.928E-04
.192E-03
.142E-01
.197E-01
.224E-02
.241E-05
.524E-02

0 0 0 8016 11.8
90230 .373E-07
91231 .568E-08
92235 .887
93237 .934E-02
94239 .356
94242 .650E-02
95243 .524E-03
96244 .507E-04
1003 .153E-05

32073 .448E-06
32076 .111E-04
34078 .784E-04
34082 .103E-02
36084 .353E-02
36086 .602E-02
38087 .249E-07
39089 .149E-01
40090 .418E-03
40092 .205E-01
41094 .137E-07
42095 228E-01
42097 .235E-01
44099 .952E-06
44101 .238E-01
45103 .176E-01
46105 .989E-02
46107 544E-02
46110 101E-02
48112 .277E-03
48114 311E-03
50115 .493E-05
50117 .129E-03
50120 .109E-03
52122 282E-05
52123 .136E-07
52124 .22SE-05
50126 .531E-03
53127 .122E-02
52611 .359E-05
52130 .110E-01
54132 .298E-01
55134 .147E-02
56135 .366E-06
56136 .227E-03
56138 .394E-01
57140 .938E-08
59141 .346E-01
59143 .118E-06
60144 217E-01
60147 .366E-08
60148 .112E-01
62148 .153E-02
62150 859E-02

92233
92236
94236
94240
95241
96242
96245
3006

32074
34076
34080
36082
36085
38086
38088
38090
39091
40093.
40095
40096
42098
42100
44102
44104
44106
46108
49110
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

.578E-07

.147

.466E-08

.907S-01

.137E-02

.289E-04

.760E-06
876E-08

.373E-06

.397E-07
42EE-03
.897E-05
.763E-03
.390E-05
.113E-01
.180E-01
.541E-03
.151E-01
.948E-03
.251E-01
.252E-01
.285E-01
.224E-01
.150E-01
.448E-02
.342E-02
.380E-03
.548E-05
.575E-07
.142E-03
105E-03

.,15E-03

.212E-05

.239E-03

.234E-03

.774E-05

.264E-02

.544E-02

.907E-04
383E-01
.435E-03
.736E-01
.380E-01
377E-01
.380E-01
.349E-01
.304E-01
.224E-01
.887E-02
166E-07

.273E-03

.695E-03
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63151 .334E-05 62152 .459E-02
64152 .555E-06 631S3 .266E-02
63154 .310E-03 64154 .198E-04
64155 .986E-05 63156 .1B4E-07
64157 .507E-05 64158 .373E-03
64160 .235E-04 65160 .222E-06
6616i .917E-05 66162 .599E-05
66164 .753E-06 67165 .E04E-06
1 1.0 974.3 end

arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10
40000 98.18 2 1.0 640.0 end

63152
62154
63155
64156
65159
66160
66163
68166

.763E-06
* 989E-03
* 124E-03
.989E-03
.531E-04
* 229E-05.
*319E-05
* I 11E-06

26000 0.20 50000 1.40

material composition of moderator within unit cell
I with smeared inconel spacer grids
h2o 3 den-.7433 .99424 585.2 end
arbm-bormod .7433 1 0 0 0 5000 100 3 .00052 585.2 end
arbm-spacer .7433 5 0 0 0 14000 2.5 22000 2.5 24000 l5.0

26000 7.0 28000 73.0 3 .00576 585.2 end

he 5 end
end comp

I .

base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end

.9398 1 3 1.0922 2 ..9576 0 end

assembly specification

npin/assembly-20S fuelngth-20.003 ncycles-02.nlib/cyc-1 lightel-0
printlevel-05 inplevel-2 numztotal-05 mxrepeats-l mixmod-3 faemesh-.50 end
3 .63246 2 .67310 3 .01397 500 2.97599 3 2.99939

assembly depletion/decay parameters

I Cycle-ls,
power-.92563
power-.92563

one-eighth core
burn-71.10
burn-71.10

assembly number 03
down-.OOOOOE+00 bfrac-1.000
down-14.792 bfrac-.4938

end
end

end of input

end

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

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-02, Node-Ol jCyc-lA,
44group latticecell

.0 to Cyc-lS, .0 EFPD)

I

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 1 820.6 92234 .021 92235 2.540 92236 .012 92238 97.427 end
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kr-B3
kr-85
sr-90
y- 8 9

mo-95
zr-93
zr-94
zr-95
nb-94
tc-99
rh-103
rh-105
ru-101
ru-106
pd-105
pd-108
ag-109
sb-124
xe.131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137

ba-136
la-139
ce-144
nd-143
nd-145
pm-147
pm-148
nd-147
sm-147
sm- 49
sm-150
sm-151
sm-152
gd-155
eu-153
eu-154
eu-155
arbm-zirc4

1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 i-21
1 0 1-21
1 0 1-21
1 0- 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21
1 0 1-21

6.56 5 0 0 0 8016
40000 98.18 2 1.0

820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
620.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
820.6 end
920.6 end
820.6 end
820.6 end
820.6 end
820.6 end
620.6 end
820.6 end
0.12 24000 0.10
640.0 end

26000 0.20 50000 1.40

material composition of moderator within unit cell
I with smeared inconel spacer grids
h2o 3 den-.719E .99424 594.5 end
arbm-bormod .7198 1 0 0 0 5000 100 3 .00092 594.5 end
arbm-spacer .7198 5 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

al
0

6
6

den-3.700 .52924 594.5 end
den-3.700 .47076 594.5 end

he 5 end
end comp
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I .

base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end

.9398 1 3 1.0922 2 .9576 0 end

assembly specification

npin/assembly-208 fuelngth-17.780 ncycles-04 nlib/cyc-1 lightel-0
printlevel-OS inplevel-2 numztotal-08 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
I

I Cycle-lA,
power-.35463
power-.35463
power-.35463
power-.35463

one-eighth core
burn-67.20
burn-67.20
burn-67.20
burn-67.20

assembly number 02
down-.OOOOOE+00 bfrac-1.000
down-.OOOOOE+00 bfrac-.9470
down-.OOOOOE+00 bfrac-.8016
down-195.29 bfrac-.6603

end
end
end
end

end of input

end

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

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-04, Node-01 ICyc-04, 228.1 to Cyc-04, 253.0 EFPD)
44group latticecell

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

material specification input

arbm-fuel
2004

92233
92236
93237
94239
94242
95243
96244
32072
33075
34077
35081
36083
37085
38086
38088
38090
39091

* 40093

10.2 129
.114E-06
.309E-07
.977E-01
.311E-02
.216
.337E-03
.103E-04
.387E-06
.410E-07
.174E-05
.126E-04
.311E-03
.827E-03
.257E-02
.720E-06
.597E-02
.961E-02
.208E-02
.76CE-02

0 0 0 8016 11.9
90230 .327E-07
92234 .177E-01
92237 .305E-04
93238 .302E-07
94240 .243E-01
95241 .915E-04
96242 .563E-05
1003 .676E-06

32073 .142E-06
32076 .555E-05
34078 .354E-04
34082 .521E-03
36084 .177E-02
36086 .319E-02
37087 .417E-02
38089 .140E-02
39090 ;250E-05
40091 .816E-02
40094 .119E-01

92235
92238
94238
94241
95601
96243
3006

32074
34076
34080
36082
36085
37086
38087
39089
40090
40092
41094

1.*84
85.4
.184E-03
* 63CE-02
* 94CE-06
* 334E-07
.406E-08
; 119E-06
.747E-08
.20GE-03
.185E-05
.39SE-03
.747E-07
.674E-Oe
.670E-02
.242E-03
. IO6E-01
.363E-08
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40095 ;277E-02 41095 .162E-02
40096 .121E-01 42096 .659E-04
42098 .118E-01 42099 .346E-05
44099 .320E-06 42100 .131E-Ol
44101 .109E-01 44102 .973E-02
45103 .628E-=02 44104 .540E-02
45105 .277E-07 46105 .353E-02
46106 .793E-03 46107 .129E-02
47109 .563E-03 46110 .236E-03
47111 .160E-05 48111 .129E-03
48113 .429E-05 49113 .123E-07
48601 .275E-06 49115 .299E-04
48116 .536E-04 50116 .597E-OS
50118 .383E-04 50119 .414E-04
51121 .440E-04 50122 .525E-04
50123 .189E-05 51123 .502E-04
51124 .137E-06 52124 .245E-06
51125 .854E-04 52125 .169E-04
51126 .317E-07 52126 .18SE-05
53127 .410E-03 52128 .107E-02
52611 .506E-04 53129 .221E-02
52130 .490E-02 54130 .155E-04
54131 .766E-02 52132 .735E-OS
54133 .709E-04 55133 .183E-Ol
55134 .33EE-03 56134 .483E-04
56135 .682E-07 54136 .287E-Ol
56136 .75BE-04 55137 .175E-Ol
56138 .188E-01 57139 .180&-01
57140 .693E-04 58140 .182E-Ol
59141 .149E-01 58142 .168E-Ol
58143 .498E-07 59143 .509E-03
58144 .869E-02 60144 .770E-02
60146 .911E-02 60147 .131E-03
62147 .119E-02 60148 .521E-02
61601 .211E-04 62148 .421E-03
62149 .1l3E-03 60150 .225E-02
61151 .123E-OS 62151 .601E-03
62152 .179E-02 63152 .229E-05
62153 .475E-07 63153 .804E-03
63154 .586E-04. 64154 .206E-05
64155 .90E-06 63156 .119E-04
64157 .216E-OS 64159 .827E-04
64160 .529E-OS 65160 .124E-06
66161 .214E-OS 66162 .108E-05
66164 .137E-06 67165 .835E-07
1 1.0 872.8 end

arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10
40000 98.18 2 1.0 640.0 end

42095
42097
43099
44100
44103
46104
44106
46108
48110
48112
48114
50115
50117
50120
52122
50124
50125
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
66160
66163
68166

26000 0.20

.781E-02

.112E-Ol

.125E-Ol

.239E-03

.IISE-02

.440E-03

.149E-02
.770E-03
.339E-04
.770E-04
.102E-03
.180E-05
.429E-04
.410E-04
.394E-06
.077E-04
.467E-06
.170E-03
.303E-04
.331E-05
.296E-08
.862E-04
.128E-Ol
.217E-Ol
.800E-02
.350E-05
.398E-03
460E-03

.178E-02

.391E-04

.156E-Ol

.112E-Ol

.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

50000 1.40

I material composition of moderator within unit cell
I with smeared inconel apacer grids
h2o 3 den-.7198 .99424 594.5 end
arbm-bormod .7198 1 0 0 0 5000 100 3 .00022 594.5 end
arbm-spacer .7198 5 0 0 0 14000 2.5 22000 2.5 24000 15.0

26000 7.0 28000 73.0 3 .00576 594.5 end

f BPR above the EP absorber region

al 6 den-3.700 .52924 594.5 end



Waste Package Development Design Analysis
Tidle: CRC Depletion Calculatins fr te Rodded Assemblies i Btches 1, 2, 3, and Ix of C gys Rive Unk 3
Document Identifier. BBAoooooo.01717-0200-00040 REV00 Page 127 of 146

o 6 den-3.700 .47076 594.5 end

he 5 end
end comp

base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end

.9390 1 3 1.0922 2 .9576 0 end

I
I

assembly specification

npin/assembly-208 fuelngth-17.780 ncycles-O1 nlib/cyc-l lightel-0O
printlevel-OS inplevel-2 numztotal-09 mxrepeats-1 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

Cycle-04, one-eighth core assembly number 04
power-.45617 burn-24.90 down-24.000 bfrac-l.000 end

I.
end of input

end

SAS2H Depletion Input Deck Example 5: BOL Depletion Calculation for a B&W Fuel Assembly
Axial Node (Other than Top Node) ContaIning 208 Fuel Rods, 16 Guide Tubes with BPR's
Inserted, and I Empty Instrument Tube

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-02, Node-02 (Cyc-IA,
44group. latticecell

.0 to Cyc-lB, .0 EFPD)

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
kr-83 1
kr-85 1
sr-90 1
y-89 1
mo-95 1
zr-93 1
zr-94 1
zr-95 1
nb-94 1
tc-99 1
rh-103 1
rh-105 1
ru-101 1
ru-106 1
pd-lOS 1
pd-10 1
ag-109 1
sb-124 1

I
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

936.2
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21

92234 .021 92235 2.540 92236 .012 92239 97.427 end
936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
*936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
936.2 end
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xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
la-139
ce-144
nd-143
nd-145
pm-147
pm-148
nd-147
sm-147
sm-149
6M-150
am-151
sm-152
gd-.155
eu-153
eu-154
eu-155
arbm-zirc4

1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1

1
1
1

1.
6.56

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21

- 1-21

936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2
936.2

end
end
end
-end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

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 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

b4c 4 den-3.700 .01340 593.4 end
al 4 den-3.700 .52215 593.4 end
o 4 den-3.700 .46445 593.4 end
I.

he 5 end
end comp

base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end

.9398 1 3 1.0922 2 .9576 0 end

r assembly specification

npin/assembly-208 fuelngth-20.003 ncycles-04 nlib/cyc-l lightel-O
printlevel-05 inplevel-2 numztotal-08 mxrepeats-l 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

I Cycle-IA, one-eighth core assembly number 02
power-.63623 burn-67.20 down-.OOOOE+00 bfrac-l.000 end
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power-.63623
power-.63623
power-.63623

burn-67.20
burn-67.220
burn-67.20

down-.OOOOOE+00 bfrac-.9470
down-.OOOOOE+00 bfrac-.B016
down-195.29 bfrac-.6603

end
end
end

end of input

end

SAS21I Depletion Input Deck Example 6: Continuation Depletion Calculation for i B&WFuel
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-04, Node-05 {Cyc-04, 228.1 to Cyc-04, 253.0 EFPD)
44group latticecell

fuel density based on mass of uranium per
volume to account for fuel volume loss to

assembly & total pellet stack
pellet chamfers

material specification input

arbm-fuel
2004
90232
92234
92237
93238
94239
94241
95601
96243
96246
32072
33075
34077
35091
36083
37085
38086
38088
39090
39091
40093
40095
40096
42098
44099
44101
45103
45105
46106
47109
47111
48113
48601
48116
50118
51121

10.3 - 199
.129E-05
.273E-0O
.154E-O1
.12BE-03
.275E-06
.159E-02
.40EE-01
.995E-05
.189E-05
.401E-07
.123E-06
.425E-05
.302E-04
.752E-03
.182E-02
.361E-02
.482E-05
.136E-01
.218E-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
.960E-06
.155E-03
.114E-03
.125E-03

0 0 0 8016 11.8
90230 .284E-07
.91231 .302E-08
92235 1.30
92239 85.0
94236 .657E-08
94239 .398
94242 .593E-02
95243 .512E-03
96244 .533E-04
1003 .174E-05

32073 .506E-06
32076 .132E-04
34079 .904E-04
34082 .123E-02
36084 .421E-02
36086 .728E-02
37087 .951E-02
38089 .290E-02
39090 .566E-05
40091 .191E-01
40094 .285E-01
41095 .371E-02
42096 .421E-03
42099 .829E-05
42100 .330E-01
44102 .256E-01
44104 .162E-01
46105 .111E-01
46107 .539E-02
46110 .100E-02
48111 .523E-03
49113 .405E-07
49115 .715E-04
50116 .367E-04
50119 .121E-03
50122 .154E-03

92233
92236
93237
94237
94240
95241
96242
96245
3006

32074
34076
34080
36082
36085
37086
38087
39089
40090
40092
41094
42095
42097
43099
44100
44103
46104
44106
46108
48110
48112
48114
50115
50117
50120
52122

.657E-07
.192
.116E-01
.299E-08
.873E-01
.637E-03
.118E-03
.860E-06
.833E-08
.311E-06
.472E-07
.502E-03
.105t-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
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50123 .496E-05
50124 .260E-03
50125 .138E-05
50126 .560E-03
52601 .934E-04 '

54128 .275E-04
54129 .644E-07
53131 .217E-03
54132 .344E-Ol
54134 .539E-Ol
55135 .113E-Ol
55136 .130E-04
56137 .106E-02
56140 .108E-02
58141 .418E-02
60142 .245E-03
60143 .347E-01
60145 .264E-01
61147 .101E-01
61148 .900E-05
61149 .108E-05
62150 .957E-02
63151 .107E-05
64152 .246E-e5
62154 .106E-02
63155 .133E-03
64156 .988E-03
65159 .526E-04
66160 .141E-05
66163 .317E-05
68166 .860E-07
1 . 1.0 1010.8

arbm-zirc4 6.56 5 0 0 0

51123
51124
51125
51126
53127
52611
52130
54131
54133.
55134
56135
56136
56138
57140
59141
58143
58144
60146
62147
61601
62149
61151
62152
62153
63154
64155
64157
64160
66161
66164

end
8016 0.12

.143E-03

.974E-06

.259E-03

.134E-06

.125E-02

.13EE-03

.126E-01

.180E-01

.171E-03

.205E-02

.llOE-05

.290E-03

.462E-01

.163E-03

.364E-01

.113E-06

.200E-01

.231E-01

.264E-02

.698E-04

.300E-03

.337E-0O

.496E-02

.225E-06

.384E-03

.156E-05

.512E-05

.233E-04

.887E-05

.755E-06

52123
52124
52125
52126
5212B
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

.131E-07

.170E-05

.509E-04

.786E-05
.295E-02
597E-02

.991E-04'

.182E-04

.442£-01

.313E-03

.813E-01

.438E-01

.438E-01

.44.8E-01

.411E-01

.115E-02

.221E-:0

.310E-03

.130E-01

.203E-02

.593E-02

.880E-03

.273E-05

.297E-02

.137E-04

.624E-04

.364E-03

.126E-05

.580E-05

.627E-06

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
I with smeared inconel spacer grids
h2o 3 den-.7343 .99424 588.9 end
arbm-bormod .7343 1,0 0 0 5000 100 3 .00022 588.9 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 588.9 end

burnable absorber pellet specification

arbm-bp 3.699 5 0 0 0
5010 .225E-02
'5011 .140
6012 .435E-01

13027 52.827 8016 46.987
4 1.0 558.9 end

he S end
end comp
S.

* base reactor latl

squarepitch 1.44272
more data szf-0.50 end

tice specification

.9390 1 3 1.0922 2 .9576 0 end
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* assembly specification

npin/assembly-208 fuelngth-20.003 ncycles-01 nlib/cyc-1 lightel-0
printlevel-05 inplevel-2 numztotal-OS mxrepeats-1 zixnod'3 facmesh-.50 end

4 .43180 5 .45720 2 .54610 3 .63246 2 .67310
3 .81397 500 2.91402 3 2.93693

I

4
I

assembly depletion/decay parameters

I Cycle-04, one-eighth core assembly number 04
power-i.0347 burn-24.90 down-24.000 bfrac-1.000 end

I end of input

end

SAS21I 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 I Empty (Water-filled) Instrument Tube

-sas2h parm-skipshipdata
Crystal River, Unit-3 Assy-07, Node-07 ICyc-lA,
44group latticecell

.0 to Cyc-IB, .0 EFPD)

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
I

uo2 1
kr-83
kr-85
sr-90
y-89
Mo-95
zr-93
zr-94
zr-95
nb-94
tc-99
rh-103
rh-105
ru-101
ru-106
pd-105
pd-108
ag-109
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
la-139
ce-144

len-10. 121
1
1
1

.1
1
1
1
1
1
1,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I

1

1 1061.9
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0, 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21
0 1-21

92234 .024 92235 2.830 92236 .013 92238 97.133 end
1061.9 end
1061.9 end
1061.9 end.
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
1061.9 end
.1061.9 end
1061.9 end
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nd-143
nd-145
pm-i4 7
pm-148
nd-147
sm-147
sm-149
sm-lS0
Sm-151
gm-152
gd-155
eu-153
eu-154
eu-155
arbm-zirc4

i 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

6.56 5 0
40000 98.

1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
1-21 1061.9 end
0 0 8016 0.12 24000 0.10
18 2 1.0 640.0 end

26000 0.20 50000 1.40

material composition of moderator within unit cell
I with smeared inconel spacer grids
h2o 3 den-.7433 .99424 595.2 end
arbm-bormod .7433 1 0 0 0 5000 100 3 .00090 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 585.2 end
I -

I
control rod material specification

arbm-ss304 7.92 4
6 1.0

arbm-cr 10.17
47000
49000
48000
13027

7 1.0

he 5 end
end comp

0 0 0 24304 19.0 25055 2.0 26304 69.5 28304 9.5
640.0 end

4 0 0 0
79.80000
15.00000 '
5.00000
.20000

585.1721 end

I0. base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end

.9398 1 3 1.0922 2 .9576 0 end

I
assembly specification

npin/assembly-208 fuelngth-20.003 ncycles-11 nlib/cyc-1 lightel-0
printlevel-05 inplevelm2 numztotal-08 mxrepeats-0 mixmod-3 facmesh-.50 end
7 .49784 5 .50546 6 .55880 3 .63246 2 .67310
.3 .81397 500 2.38205 3 2.40078
7 .49784 5 .50546 6 .55890 3 .63246 2 .67310
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
3 .49784 3 .50546 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 .81397 500 2.97599 3 2.99939
3 .49784 3 .50546 3 .55880 3 .63246 2 .67310
3 .81397 500 2.97599 3 2.99939
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3
3
3
3
3
3
3
3

.3
3

.497E4

.81397

.49784

.81397

.49784

.81397

.49784

.81397

.49784

.81397

3 .50546
500 2.97599

3 .50546
500 2.97599

3 .50546
500 2.97599

3 .50546
500 2.97599

3. .50546
500 2.97599

3
3
3
3
3
3
3
3
3
3

.55880 3 .63246
2.99939
.55880 3 .63246

2.99939
.55880 3 ..63246

2.99939
.55880 3 .63246

2.99939
.55880 3 .63246

2.99939

2 .67310

2 .67310

2 .67310

2 .67310

2 .67310

I
assembly depletion/decay parameters

I Cycle-iA,
power-1.0933
power-1.0933
power-1.0933
power-1.0933
power-1.0933
power-1.0933
power-1.0933
power-1.0933
power-1.0933
power-1.0933
power-1.0933

one-eighth core
burn-2.500
burn-6.500
burn-l.000
burn-i.000
burn-i.000
burn-.9700
burn-1.040
burn-63.70
burn-63.70
burn-63.70
burn-63.70

assembly number 07
down-.OOOOOE+00 bfrac-l.000
down-.OOOOOE+00 bfrac-1.003
down-.OOOOOE+00 bfrac-1.005
down-.OOOOOE+00 bfrac-1.006
down-.OOOOOE+00 bfrac-1.007
down-.OOOOOE+00 bfrac-1.007
down-.OOOOOE+00 bfrac-1.008
down-.OOOOOE+00 bfrac-1.030
down-.OOOOOE+O0 bfrac-.9481
down-.OOOOOE+00 bfrac-.8072
down-195.29 bfrac-.6578

.end
end
end
end
end
end
end
end
end
end
end

end of input

end

SAS21I 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 I Empty (Water-filled) Instrument Tube

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-07, Node-07 {Cyc-IB,
44group latticecell
I

.0 to Cyc-iB, 142.2 EFPD)

I

I

fuel density based on mass of uranium per assembly a total pellet stack
volume to account for fuel volume l1s8 to pellet chamfers

material specification input

arbm-fuel
2004
90232
92234
92235
94238
94241
95601
96243
96246
32072
33075
34077
35081
36083

10.1
.900E-OE
.500E-08
.175E-02

84.9
.1iO3E-02
.290E-0i
.42SE-05
.31SE-06
.102E-07
.131E-06
.370E-05
.266E-04
.657E-03
.164E-02

183 0 0 0 8016 11.8
5 90230 .585E-07
i 91231 .825E-0O
1 92235 1.55

93237 .931E-O;
94239 .349
94242 .356E-O0
95243 .243E-0:
96244 .197E-Od
1003 .151E-O'

; 32073 .43iE-01
32076 .116E-0O
34078 .784E-0O
34082 .109E-0O
36084 .370E-O0

1
3

a

t
I
1
5
5
I
I

92233
92236
94236
94240
95241
96242
96245
3006

32074
34076
34080
36082
36085

.859E-07

.179
.407E-08
.69SL-01
.104E-02
.169E-04
.267E-06
.982E-06
.363E-06
.349E-07
.43SE-03
* 750E-05
.81BE-03
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37085 .321E-02 36086 .647E-02
37087 .846E-02 38087 .226E-07
38089 .278E-03 39089 .161E-01
39090 .507E-05 40090 .448E-03
40091 .203E-01 40092 .218E-01
40094 .250E-01 41094 .118E-07
41095 .107E-02 42095 .236E-01
42096 .189E-03 42097 .240E-01
43099 .265E-01 44099 .962E-06
44100 .104E-02 44101 .237E-01
44103 .132E-03 45103 .166E-Ol
46104 .171E-02 46105 .863E-02
46106 .373E-02 46107 .411E-02
47109 .185E-02 46110 .757E-03
48111 .404E-03 48112 .222E-03
49113 .105E-06 48114 .267E-03
49115 .873E-04 50115 .442E-05
50116 .209E-05 50117 .111E-03
50119 .100E-03 50120 .989E-04
50122 .128E-03 52122 .227E-05
51123 .122E-03 52123 .993E-08
51124 .917E-07 52124 .182E-05
52125 .476E-04 50126 .448E-03
52601 ..294E-04 53127 .107E-02
54128 .169E-04 52611 .335E-05
54129 .274E-07 52130 .108E-01
54131 .161E-01 54132 .291E-01
54134 .469E-01 55134 .126E-02
55135 .873E-02 56135 .269E-06
55136 .794E-09 56136 .204E-03
56137 .815E-03 56138 .401E-01
56140 .633E-07 57140 .959E-08
58141 .948E-04 59141 .353E-01
60142 .153E-03 59143 .123E-06
58144 .148E-01 60144 .214E-01
60146 .199E-01 60147 .373E-08
62147 .237E-02 60148 .113E-01
61601 .264E-05 62148 .142E-02
60150 .507E-02 62150 .832E-02
63151 .421E-05 62152 .428E-02
64152 .644E-06 63153 .232E-02
63154 .255E-03 64154 .163E-04
64155 .863E-05 63156 .136E-07
64157 .448E-05 64159 .290E-03
64160 .174E-04 65160 .149E-06
66161 .695E-05 66162 .421E-05
6616i .568E-06 67165 .490E-06
1 1.0 817.9 end

arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10
40000 98.18 2 1.0 640.0 end

38086
38088
38090
39091
40093
40095
40096
42098
42100
44102
44104
44106
46108
48110
49113
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
65159
66160
66163
68166

26000 0.20

.356E-05

.122E-01

.19SE-01
.592E-03
.159E-01
.989E-03
.;257E-01
.254E-01
.285E-01
.218E-01
.134E-01
.356E-02
.254E-02
.236E-03
.616E-05
.496E-07
.129E-03
.941E-04
.104E-03
.203E-05
.214E-03
.208E-03
.599E-05
.249E-02
.517E-02
.678E-04
.390E-01
.373E-03
.712E-01
.380E-01
.383E-Ol
.387E-01
.359E-01
.326E-01
.233E-01
.938E-02
.181E-07
.307E-03
.839E-03
.989E-06
.863E-03
.979E-04
.763E-03
.397E-04
.155E-05
.217E-05
.674E-07

50000 1.40

material composition of moderator within unit cell
I with smeared inconel spacer grids
h2o 3 den-.7588 .99424 578.4 end
arbm-bornod .7588 1 0 0 0 5000 100 3 .00054 578.4 end
arbm-spacer .7588 5 0 0 0 14000 2.5 22000 2.5 24000 15.0

26000 7.0 28000 73.0 3 .00576 578.4 end
I

I control rod material specification
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arbm-ss304 1.92 4
6 1.0

arbm-cr 10.17
47000
49000
48000
13027

7 1.0

0 0 0 24304 19.0 25055 2.0 26304 69.5 28304 9.5
640.0 end

4 0 0 0
79.80000
15.00000
5..00000
.20000

578.3998 end

he 5 end
end comp

I base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end
I

.9398 1 3 1.0922 2 .9576 ,0 end

assembly specification

npin/assembly-208 fuelngth-20.003 ncycles-10 nlib/cyc-l lightel-O
printlevel-05 inplevel-2 numztotal-08 rxrepeats-0 mixmod-3 facmesh-.50 end
7 .49784 5 .50546 6 .55880 3 .63246 2 .67310
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 5 .50546 6 .55880 3 .63246 2 .67310
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 5 .50546 6 .55880 3 .63246 2 .67310
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
3 .49784 3 .50546 3 .55880 3 .63246 2 .67310
3 .91397 500 2.97599 3 2.99939
3 ..49784 3 .50546 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 .81397 500 2.97599 3 2.99939
3 .49794 3 .50546 3 .55880 3 .63246 2 .67310
3 .81397 500 2.97599 3 2.99939

, .

assembly depletion/decay parameters

1 Cycle-lB,
power-.59608
power-.59i608
power-.59608
powere.59608
power-.59608
power-.59608
power-.59608
power-.59608
power-.59608
power-.59608

one-eighth core
burn-4.460
burn-24.44
burn-42.89
burn-42.89
burn-9.320
burn-l.000
burn-1.310
burn-7.900
burn-7.790
burn-.2000

assembly number 07
down-.OOOOOE+00 bfrac-1.000
down- .OOOOOE+00 bfrac-1.050
down-.OOOOOE+00 bfrac-.8052
down-.OOOOOE+00 bfrac-.5791
down-.OOOOOE+00 bfrac-.5097
down-.OOOOOE+00 bfrac-.5220
down-..OOOOOE+00 bfrac-.5240
down..OOOOOE+00 bfrac-.5316
down-.OOOOO+00 bfrac-.5262
down-14.792 bfrac-.5187

end
end
end
end
end
end
end
end
end
end

end

end of input
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SAS2[[ Depletion Input Deck Example 9: BOL Depletion Calculation for a 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 I Empty (Water-fined) Instrument Tube

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-16, Node-12 {Cyc-iA,
44group latticecell
I.

.0 to Cyc-IB, .0 EFPD)

I
I

I

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 I den-
kr-83
kr-85
sr-90
y-89
mo-95
zr-93
zr-94
zr-95
nb-94
tc-99
rh-103
rh-105
ru-101
ru-106
pd-105
pd-lOB
ag-109
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
la-139
ce-144
nd-143
nd-145
pm-147
pm-148
nd-147
sm-147
sm-149
sm-150
sm-151
sm-152
gd-155
eu-153
eu-154
*eu-155
arbm-zirc4

-20. 121
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
.1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6.56 5

I
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0,
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1139.7
1-21
1-21
1-21
1-21
1-21
1-21

- 1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
i-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21

92234 .016 92235
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end
1139.7 end

1.930 92236 .009 92238 98.045 end

0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40



Waste Package Development Design Analysis
TUlo: CRC Depletion Cdculatons for the Rodded Assemblies Ih BSaees 1, 2,3, and IX of CMW Rivmr UnIt 3
Documentidentifr: BBAOOOOOD-01717 -0200-00040EVO Page 137 of 146

40000 98.18 2 1.0 640.0 end

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

h2o 3 den-.7717 .99424 572.3 end
arbm-bormod .7717 1 0 0 0 5000 100 3 .00090 572.3 end.
arbm-spacer .7717 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 19.0 25055 2.0 26304 69.5 29304 9.5
6 1.0 640.0 end

axial power shaping rod material specification

arbm-ss304 7.92 4 0 0 0 24304 19.0 25055 2.0 26304 69.5 28304 9.5
6 1.0 640.0 end

arbm-apsr 10.17 4 0 0 0
47000 79.80000
49000 15.00000
48000 5.00000
13027 - .20000
7 1.0 572.3109 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

assembly specification

npin/assembly-208 fuelngth-20.003 ncycles-l2 nlib/cyc-1 lightel-0
printlevel-05 inplevel-2 numztotal-06 mxrepeats-0 mixmod-3 facmesh-.50 end
7 .49784 5 .50546 6 .55980 3 .63246 2 .67310
3 .81397 500 2.38205 3 2.40078
7 .49784 5 .50546 6 .55880 3 63246 2 .67310
3 .81397 500 2.39205 3 2.40078
7 .49784 5 .50546 6 .55880 3 .63246 2 .67310
3 .81397 500 2.38205 3 2.40078
7 .49784 5 .50546 6 .55890 3 .63246 2 .67310
3 .91397 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 5 .50546 6 .55880 3 .63246 2 .67310
3 .81397 500 2.38205 3 2.40079
7 .497E4 5 .50546 6 .55880 3 .63246 2 .67310
3 .81397 500 2.38205 3 2.40078
7 .49794 5 .50546 6 .55B80 3 .63246 2 .67310
3 .91397 500 2.38205 3 2.40078
3 .49794 3 .50546 6 .55880 3 .63246 2 .67310
3 .81397 500 2.39205 3 2.40078
3 .49784 3 .50546 6 .55880 3 .63246 2 .67310
3 .81397 500 2.39205 3 2.40078
3 .49784 3 .50546 6 .55890 3 .63246 2 .67310
3 .81397 500 2.38205 3 2.40078
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3 .49784 3 .50546
3 .81397 500 2.97599

3 .55880 3 .63246 2 .67310
3 2.99939

I

U.
assembly depletion/decay parameters

I Cycle-lA,
power-.63853
power-.63853
power-.63853
power-.63853
power-.63853
power-.63853
power-.63853
power-.63853
power-.63853
power-.63853
power-.63853
power-.63853

one-eighth core
burn-.7800
burn-l.420
burn-1.800
burn-27.29
burn-45.42
burn-45.42
burn-58.01
burn-58.01
burn-ll.91
burn-7.500
burn-3.800
burn-7.440

assembly number 18
down-. OOOOOE+00 bfrac-1.000
down-.OOOOOE+00 bfrac l.00O
down-.OOOOOE+00 bfrac-1.002
down-.OOOOOE+00 bfrac-1 .011
down-.OOOOOE+00 bfrac-1.036
down-.OOOOOE+0 bfrac-.9710
down-.OOOOOE+OO bfrac-.8566
down-.OOOOOE+00 bfrac-.7138
down-.OOOOOE+00 bfrac-.6368
down-..OOOOOE+00 bfrac-.6591
down-.OOOOOE+00 bfrac-.6174
down-195.29 bfrac-.5757

end
end
end
end
end
end
end
end
end

, end
end
end

end of input

end

SAS2H Depletion Input Deck Example 10: Continuation Depletion Calculation for a 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 I Empty (Water-filled) Instrument Tube

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-18, Node-li (Cyc-lB,
44group latticecell

S.

.0 to Cyc-IB, 142.2 EFPD)

9

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

* arbm-fuel
2004
90232
92234
92238
94238
94241
95601
96243
96246
32072
33075
34077
35081
36083
37095
37087
38089
39090
40091
40094

10.1 i:
.902E-06
360E-08
.117E-Ol
85.7
.819E-03
.280E-Ol
.404E-05
.312E-06
.lO1E-07
.1iEE-06
.302E-05
.214E-04
.531E-03
.129E-02
.251E-02
.662E-02
.215E-03
.394E-05
.159E-Ol
.200E-Ol

183 I0 0 0 8016 11.9
90230 .394E-07
91231 .504E-08
92235 1.00
93237 .710E-02
94239 .326
94242 .391E-02
95243 .249E-03
96244 .191E-04
1003 .125E-05

32073 .367E-06
32076 .922E-OS
34078 .644E-04
34082 .864E-03
36084 .292E-02
36086 .507E-02
38087 .191E-07
39089 .125E-Ol
40090 .350E-03
40092 .172E-Cl
41094 .109E-07

92233
92236
94236
94240
95241
96242
96245
3006
32074
34076
34080
36082
36085
38086
38088
38090
39091
40093
40095

.518E-07

.129

.285KE-0

.737E-Cl

.lOE1-02

.175E-04

.233E-06

.778E-08

.304E-06

.257E-07

.353E-03

.614E-05
641£-03
.254E-05
950E-02
.152E-Ol
463E-03
.126E-Cl
.795E-03
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41095 .864E-03 42095 .19OE-Ol
42096 .144E-03 42097 .195E-Ol
43099 .218E-01 44099 .792E-06
44100 .809E-03 44101 .196E-01
44103 .116E-03 45103 .145E-Ol
46104 .144E-02 46105 .799E-02
46106 .367E-02 46107 .415E-02
47109 .191E-02 46110 .764E-03
48111 .401E-03 48112 .215E-03
49113 .960E-07 48114 .245E-03
49115 .785£-04 50115 .394E-05
50116 .173E-05 50117 .102E-03
50119 .895E-04 50120 .878E-04
50122 .114E-03 52122 .179E-05
51123 .107E-03 52123 .713E-08
51124 .723E-07 52124 .145E-05
52125 .428E-04 50126 .418E-03
52601 .267E-04 53127 .970E-03
54128. .136E-04 52611 .289E-05
54129 .217E-07 52130 .898E-02
54131 .135E-01 54132 .241E-Ol
54134 .384E-01 55134 .980E-03
55135 .638E-02 56135 .199E-06
55136 .658E-Og 56136 .177E-03
56137 .668E-03 56138 .326E-Ol
56140 .514E-07 57140 .778E-08
58141 .771E-04 59141 .287E-Ol
60142 .127E-03 59143 .1O1E-06
58144 .119E-01 60144 .174E-Ol
60146 .161E-01 60147 .305E-08
62147 .195E-02 60148 .926E-02
61601 .201E-05 62146 .112E-02
60150 .425E-02 62150 .6E6E-02
63151 .312E-05 62152 .377E-02
64152 .490E-06 63153 .200E-02
63154 .207E-03 64154 .133E-04
64155 .792E-05 63156 .125E-07
64157 .391E-05 64158 .274E-03
64160 .178E-04 65160 .135E-06
66161 .706E-05 . 66162 .449E-05
66164 .542E-06 67165 .542E-06
1 1.0 863.7 end

arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10
40000 98.18 2 1.0 640.0 end

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
65159
66160
66163
68166

.208E-01

.208E-Ol

.234E-Ol

.182E-Ol

.119E-Ol

.346E-02

.260E-02

.236E-03

.500E-05

.446E-07

.114E-03

.840E-04

.926E-04

.172E-05

.191E-03

.187E-03

.583E-05

.214E-02

.442E-02

.610E-04

.320E-Ol

.290E-03

.596E-Ol

.313E-Cl

.311E-Ol

.314E-Ol

.290E-Ol

.257E-Ol

.188K-01

.771E-02

.138E-07

.232E-03

.631E-03

.751E-06
.778E-03
.908E-04
.713E-03
.401E-04
.142E-05
.225E-05
.703E-07

26000 0.20 50000 1.40

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

h2o 3 den-.7684 .99424 573.9 end
arbm-bormod .7684 1 0 0 0 5000 100 3 .00054 573.9 end
arbm-spacer .7684 5 0 0 0 14000 2.5 22000 2.5 24000 15.0

26000 7.0 28000 73.0 3 .00576 573.9 end

APSR follow rod material specification

arbm-ss304 7.92 4 0 0 0 24304 19.0 25055 2.0 26304 69.5 28304 9.5
6 1.0 640.0 end

I
axial power shaping rod material specification
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arbm-as304 7.92 4 0 0 0 24304 19.0 25055 2.0 26304 69.5 28304 9.5
6 1.0 640.0 end

arbm-apsr 10.17 4 0 0 0
47000 79.80000
49000 15.00000
49000 5.00000
13027 .20000
7 1.0 573.8673 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

assembly specification

npin/assembly-208 fuelngth-20.003 ncycles-06 nlib/cyc-l lightel-0
printlevel-05 inplevel-2 numztotal-0 mxrepeats-O mixmod-3 facmesh-.50 end
.7 .49784 5 .50546 6 .55880 3 .63246 2 .67310
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 5 .50546 6 .55880 3 .63246 2 .§7310
3 .91397 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 .49784 3 .50546 6 .55880 3 .63246 2 .67310
3 .81397 500 2.38205 3 2.40078
.3 .49784 3 .50546 3 .55880 3 .63246 2 .67310
3 .81397 500 2.97599 3 2.99939

assembly depletion/decay parameters

Cycle-lB, one-eighth core assembly number 18
power-.64570 burn-6.340 down-.OOOOOE+00 bfrac-l.000 end
power-.64570 burn-10.50 down-.OOOOOE+00 bfroc-1.029 end
power-.64570 burn-54.86 down-.OOOOOE+00 bfrac-.8150 end
power-.64570 burn-37.64 down-.OOOOOE+00 bfrac-.5874 end
power-.64570 burn-30.66 down-.OOOOOE+00 bfrac-.5207 end
power-.64570 burn-2.200 down-14.792 bfrac-.5189 end

end of input

end

Attachment XL (moved to reference 5.13) 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 performed,

.V echo of the SAS2H input deck generated by CRAFT,
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* . the output extraction of information pertinent to CRC evaluations fromg 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 arc tabulated for each axial
node of each fuel assembly at each CRC statepoint other than beginning of life (BOC of first reactor
cycle of in which the assembly is inserted) statepoints. The program entitled
"CRCDATA-TABULlZER~exe" as described in Section 6.1, and Attachment V of reference 5.1 1, was
used to create the principal isotope result tables included in this analysis. Attachments XXII through
X I (these attachments were moved to reference 5.12) contain the principal isotope tabulations for
the assemblies documented in this analysis. The consolidated output files for the SAS2H deplction
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 Princpal Isotopes

Mo-95 Tc-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-lSS

U-233 U-234 U-235 U-236 U-239

Np-237 Pu-238 Pu-239 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 ufilysis 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 transerred to the initial fuel charge of the subsequent
SAS2H depletion calculation. The isotopic inventory in the ORIGEN-S output which cannot be
propagated to the following SAS2H depletion calculation does not significantly affect integral reactivity
or the energy dependent neutron spectrum as documented in Section 4.9.1 of Attachment L The non-
propagated isotopic inventory is written to a file entitled "(depletion case identifier).notesw 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 Attachment XLI (moved to reference
S.13) as documented in Section 9.
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8. Conclusions

The SAS2H depletion calculations of the rodded fuel assemblies from batches 1, 2, 3, and IX 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 are available in the
consolidated SAS2H output files of Attachment XL (moved to reference S.13) 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 are dictated by the CRAFT Version 3.0 code which is fully documented in
Attachment I of this analysis.

9. Attachments

The attachments referenced throughout this design analysis are listed in Table 9-1. Attachment XL
(moved to reference 5.13) contains the consolidated SAS2H output files for the assembly depletion
calculations documented in this analysis. Attachment XLI (moved to reference 5.13) contains the
*".notes" files which au generated during the CRAFT calculations for each assembly documented in
this analysis. Attachments XL and XLI are written in an ASCII format to an attachment tape (Ref. 5.13).
Detailed listings of the content of Attachments XL and XLJ on the attachment tape are provided in a
hard-copy format In their corresponding attachment locations of this analysis. The listing of the tape
content (Ref 5.13) for Attachments XL and XLI contain the following information for each of the files
that are written to the tape:

the directozy 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).

The tape (Ref. 5.13) for Attachments XL and XLI contain text files only. This tape Is written using the
HP Colorado Trakker Model TlOOOe External Parallel Port Backup System for personal computers. The
following assembly identifier combinations refer to the same assembly, respectively, in the attachments:
AI8z--AI8, Algaz-=Alga, AlSbz=Algb, A26z--A26, and A28z-A28.
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Number of Generation
Attachment if Pages Date Description

n 82 04/03197 CRAFT Version 3.0
Fortran Source Code Listing

(This Is Appendix A: CRAFT Version 3.0
Fortran Source Code Listing of the CRAFT

User Information Documented in Attachment 1)

Ill 24 04/04197 RLAYOUT Version 1.0 Program Description

IV 14 04/03197 CRAFT Input Deck for Fuel Assembly Al

V 8 04/03/97 CRAFT Input Deckl for Fuel Assembly A4

VI 6 04/03197 CRAFT Input Deck for Fuel Assembly AS

V| Y 14 04/03/97 CRAFT Input Deck for Fuel Assembly A?

VII 19 04/03J97 CRAFT Input Deck for Fuel Assembly A74

vmK 13 07/30/97 CRAFT Input Deck for Fuel Assembly A14

X 10 07/30/97 CRAFT Input Deck for Fuel Assembly Alga

X1 6 07/30/97 CRAFT Input Deck for Fuel Assembly Al8b

XI 13 04/03/97 CRAFT Input Deck for Fuel Assembly A20

XIII 6 04/03/97. CRAFT Input Deck for Fuel Assembly A22

XIV 14 04/03/97 CRAFT Input Deck for Fuel Assembly A23

XV 14 04/03197 CRAFr Input Deck for Fuel Assembly A23a

XVI 13 04/03/97 CRAFT Input Deck for Fuel Assembly A25

XV11 1.3 04/03/97 CRAFT Input Deck for Fuel Assembly A2Sa

XVIII 7 07/30/97 CRAFT Input Deck for Fuel Assembly A26

XIX 13 - 07/30/97 CRAFInput Deck for Fuel Assembly A28

XX 13 04/03/97 CRAFT Inpt Deck for Fuel Assembly A29

XXI 6 04/03/97 CRAFT Input Deck for Fuel Assembly 01

XXII 80 04/03/97 Principal Isotope Results for Assembly Al
This attachment was moved to reference 5.12
after the initial check and backcheck of this

analysis was completed.
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Number of Generation
Attachment # Pages Date Descrption

XXIII 40 04/03/97 Principal Isotope Results for Assembly A4
This attachment was moved to reference 5.12
after the initial check and backcheck of this

analysis was completed.

XXIV 27 04/03/97 Principal Isotope Results for Assembly A5
This attachment was moved to reference S.12
after the initial check and backcheck of this

.__________ .__________ analysis was completed.

XXV 80 04/03/97 Principal Isotope Results for Assembly A7
This attachment was moved to reference 5.12
after the initial check and backcheck of this

._______ analysis was completed.

XXVI -120 04/03/97 Principal Isotope Results for Assembly A14
This attachment was moved to reference 5.12
after the initial check and backcheck of this

analysis was completed.

XXVIT 80 07130/97 Principal Isotope Results for Assembly Al8
This attachment was moved to reference 5.12
after the initial check and backcheck of this

analysis was completed.

XXVIII 53 07/30/97 Principal Isotope Results for Assembly Al8a
This attachment was moved to reference 5.12
after the initial check and backeheck of this

,_______ .________ analysis was completed.

XXIX 27 07130/97 Principal Isotope Results for Assembly Al8b
This attachment was moved to reference S.12
after the initial check and backcheck of this

.______ -analysis was completed.

XXX 80 04/03/97 Principal Isotope Results for Assembly A20
This attachment was moved to refercne 5.12
after the initial check and backcheck of this

._______ analysis was completed.

XxXI 27 04/03/97 Principal Isotope Results for Assembly A22
This attachment was moved to reference 5;12
after the initial check and backcheck of this

analysis was completed.
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Number of Generation 1
Attachment # Pages Date Description

XXJ so80 04/03/97 Principal Isotope Results for Assembly A23
This attachment was moved to reference S.12
after the initial check and backcheck of this

.__________ analysis was completed.

X=III 53 04/03/97 Principal Isotope Results for Assembly A23a
This attachment was moved to reference 5.12
after the initial check and backcheck of this

.______ . analysis was completed.

XxxlV 80 04103/97 Principal Isotope Results for Assembly A25
This attachment was moved to reference S.12
after the initial check and backoheck of this

analysis was completed.

XxxV 40 04103197 Principal Isotope Results for Assembly A2Sa
This attachment was moved to reference 5.12
after the initial check and backcheck of this

analysis was completed.

)XVI 27 07/30/97 Principal Isotope Results for Assembly A26
This attachment was moved to reference 5.12
after the initial check and backcheck of this

analysis was completed.

XXXVII 80 07/30/97 Principal Isotope Results for Assembly A28
This attachment was moved to reference 5.12
after the initial check and backcheck of this

analysis was completed.

XDVIM 80 04/03/97 Principal Isotope Results fCr Assembly A29
This attachment was moved to reference 5.12
after the initial check and backcheck of this

analysis was completed.

XXXIX 27 04/03/97 Principal Isotope Results for Assembly 01
This attachment was moved to reference S.12
after the initial check and backeheck of this

_analysis was completed.
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Number of Generation
Attachment _ a Date Description

XL Total Page 07/30/97 Tape Containing CRAFT Generated
Count for Consolidated SAS2H Output Decks for

Hard-Copy Assemblies Al, A4, AS, A7, A14, AlS, Alak
Listing of Tape A18b. A20, A22, A23, A23a. A25, A2Sa, A26,
Content - 29 A28, A29, 01

and

XL1 Total Page 07/30/97 CRAFT Generated '*.notesp files for
Count for Assemblies Al, A4, A5, A7, A14, A18,'AiBa,

Hard-Copy Al8b, A20, A22, A23, A23a, A25, A25a, A26,
Listing of Tape A28, A29, 01
Content 23 The files listed in these two attachments are

contained on magnetic media identified by
.___________ ____________ ___________reference 5.13.
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Commercial Reactor Assembly Follow Taskmaster

Developed by Kenneth D. Wright
Framatome Cogema Fuels
High-Level Waste Division

under contract with the

Management and Operating Contractor for the
Yucca Mountain High-Level Radioactive Waste Repository Project
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1. Introduction

The Commercial Reactor Assembly Follow Taskmaster (CRAFT) code directs the performance
of assembly depletion and decay calculations relevant to Commercial Reactor Critical (CRC)
evaluations. The CRAFT code generates input decks for the SAS2H control module of the
SCALE modular code system (Ref. 1) based on user defined input which describes the fuel
assembly's irradiation history. Appropriate isotopic concentrations relevant to both the CRC
evaluations containing the Mel assembly and the subsequent depletion and decay calculations for
the fuel assembly arc extracted and stored by CRAFT as it generates and executes SAS2H cases.

2. CRAFT Applications

The CRAFT code directs the performance of depletion and decay calculations required to
simulate the complete Irradiation history of a fuel assembly. During the CRAFT orchestration of
the fuel assembly depletion and decay calculations, fuel and burnable poison isotopic
concentrations are retained at user-defined statepoints. The fuel and burnable poison isotopic
concentrations may be used for input to subsequent CRC statepoint reactivity calculations or in
other analyses concerning spent nuclear fuel from commercial power reactors.

Ile 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 list describes some of the capabilities of the CRAFT
code.

I) The CRAFT code generates and executes appropriate SAS2H cases required to
perform a prescribed depletion and decay sequence for a fuel assembly. The
depletion and decay sequence is orchestrated from the beginning of cycle (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 assemblys depletion and decay sequence. A
certain portion of generated isotopics In the depleted fuel composition obtained
from a SAS2M calculation are not used in the 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 SAS2M 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
charge composition. The listing of excluded charge isotopics allows for a
determination of the impact upon the reactivity of the initial fuel composition in
the subsequent calculation.

2) 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
fiuel assemblies.
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3) An axial blanket fuel modeling option is available in the CRAFT code. Any UO0
enrichment may be specified for the axial blanket fuel. The axial blanket fuel may
be defined to exist in any of Me CRC axial nodes which are defined for the
CRAFT calculation.

4) 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 fiaction in the moderator. The available spacer grid
materials include the following- ZIRC-4, INCONEL, SS316, SS316S, SS304,
SS304S. Any volume fraction of spacer material in the moderator may be
specified (including zero).

5) The fuel cladding, burnable poison rod (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, SS316, SS316S, SS304,
SS304S, or INCONEL.

6) The insertion of a BPR assembly during the irradiation of the fuel 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 use in
CRAFT calculation is A1203-BC. Any arbitrary BP material may be specified for
use in aBPRassemblydesign. A maximum of I0 unique BP materials maybe
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 I
calculation for a given reactor cycle. Depleted BP material isotopic
concentrations are also retained for use In subsequent mid-cycle statepoint
reactivity calculations which may be performed as part of the CRC evaluation
process.

7) The insertion of a CR assembly during the irradiation of the fuel assembly may be
modeled in the CRAFT 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 maximun 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
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CR assembly designs may be specified per cycle. the position of the CR
assembly in the fuel assembly is specified by identifing number of CR absorber
regions and the top and bottom axial nodes of each region. 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 statepoint calculations in a given reactor cycle.

8) The insertion of an APSR assembly during 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
geneited 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 poison region of the
APSR's. The APSR follow rod material may be specified as a cladding material
as previously described in item number five of this listing.

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

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

11) 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.

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

13) The CRAFT code utilizes a user-defined input format for fuel temperature,
moderator specific volume, and burnup data. The input data must be specified for
each axial node in a user-defined nodal format of up to SO 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 burmup input data
may be specified in a different nodal format each time an assembly set of this
input data is provided. Nominal full-power operation nodal average fuel
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temperature input data must be provided in units of degrees Fahrenheit for each
node in each statepoint calculation to be generated by the CRAFT calculation.
Nominal full-power operation nodal average specific moderator Input data 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 gigawatt-days per metric ton of uranium
(GWd/MTU) for each node at each statepoint including the BOC statepoint. All
burnup input data that is specified must be cumulative from the initial insertion of
the fuel assembly in the reactor.

14) Up to 50 axial nodes of arbitrary height may be specified in a CRC nodal format

15) 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, see Section 8) from the statepoint calculation immediately preceding the
continuation calculation exist in the CRAFT execution directory.

3. CRAFT Methodology

The objective of the CRAFT methodology was to develop a mechanism by which fuel assembly
depletion and decay calculations required to support CRC evaluations coud be performed most
efficiently with minimal required user interface. The result was the CRAFT code which
automates the process of performing numerous complex SAS2H depletion and decay calculations
while extracting and archiving results pertinent to CRC analyses. The information provided in
this section describes the general flow of a CRAFT calculation. Figure 3-1, presents a general
calculational flow diagram for the CRAFT code. The identifiers for the CRAFT subroutines
where the various processes and calculations take place are identified in this section. Detailed
information on the calculations performed by the crft code may be found in Section 4, 'CRAFT
Subroutine Descriptions".

The CRAFT calculation begins by reading a well-defined yet flexible user input which describes
the fuel assembly depletion and decay calculation to be performed. The input contains all data
necessary to describe the fiuel assembly and any insertion assemblies such as burnable poison rod
assemblies (BPRA's), axial power shaping rod assemblies (APSRA's), or control rod assemblies
(CRA's). Fuel temperature and moderator specific volume data (which may be obtained from
reactor design core-follow codes) is also utilized to provide input to the depletion calculations
which are to be generated by the CRAFT code. The use of nominal full-power fiuel temperatures
and moderator specific volumes from core-follow codes provide an additional level of detail in
the calculation due to the fact that feedback and flux redistribution effects are incorporated into
the development of this input parameter data. The "DATAkAQUISITION" subroutine performs
the input data acquisition functions in the CRAFT code. A detailed description of the CRAFT
input deck format is provided in the CRAFT input description in Sections 5 and 7.

Afer data acquisition, the next procedure is to standardize all fuel assembly heights
corresponding to the input data specification to a prescribed CRC fuel assembly height. The fuel
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assembly depiction and decay calculations must be performed on an assembly which has the
same total active fuel height as that prescribed for the CRC calculation. The fuel assembly nodal
formats used for providing various input to dte CRAFT code are allowed to have an arbitraqy
active fuel height which may differ from that required for the CRC calculation. The assembly
height standardization procedure performed by the 'STDJHEIGHT subroutine puts all of the
input data specification active fuel heights on a common basis with the CRC active fuel height.

After active fuel height standardization, the next procedure is to convert all of the axial node
formats for the fuel temperature, moderator specific volume, and burnup input data to the
prescribed CRC axial node format There must be a one-to-one correspondence between the
various axial node input data and the CRC axial nodes. The input data nodal format conversions
are performed by the "FUELTEWMFORMAT, "MODSPECVOLJFORMAT', and
"BURNUP FORMAT" subroutines for the fuel temperature data, moderator specific volume
data, and burnup data, respectively.

After the input data nodal formats are convened, the next procedure is to calculate the power to
be specified in each SAS2H statepoint calculation that will be generated by the CRAFT code.
The power is calculated in units of megawatts for each axial node of the fuel assembly based
upon the nodal burnup during the statepoint calculation, the initial mass of uranium In the node
(fresh fuel), and the auration of the statepoint calculation irradiation period in days. The nodal
power calculations are performed by the "POWER.CALCS' subroutine.

After the nodal powers are calculated, the next procedure is to convert units and calculate
moderator densities and temperatures. At this point in the CRAFT calculation, there is a nominal
full-power fuel temperature and moderator specific volume value for each axial node of the
assembly in each statepoint ealculation. The fuel temperatures, initially input in units of degrees
Fahrenheit, are converted to units of degrees Kelvin. The moderator specific volume, initially
input in units of cubic feet per pound, are converted to densities in units of grams per cubic
centimeter. The system pressure and moderator density are used to determine the moderator
temperature in units of degrees Kelvin. The units conversions and moderator density and
temperature calculations are performed by the "UNITS CONVERSION' subroutine.

After the 'UNITS-CONVERSION' subroutine is finished, the next procedure is to initiate the
"EXECUTION CONTROL" subroutine. The "EXECUT7ONCONTROLm subroutine directs
the development and execution of SAS2H cases required to appropriately deplete and decay the
fuel assembly. The subroutine also directs the extraction of results pertinent to CRC evaluations.
The development of a unique SAS2H case is required for each CRC axial node in each statepoint
calculation. The CRAFT code directs the development and execution of SAS2H cases beginning
with the top assembly node (always identified as node number one) working sequentially through
the assembly to the bottom node. The complete irradiation history of the assembly as defined in
the CRAFT input deck is performed for each axial node before initiating the development and
execution of SAS2H cases for the next axial node. Three subroutines are called by the
'EXECUTION CONTROL subroutine-

I) the "STANDARD WRTER" subroutine
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2) the "CONTMUATIONWRITERW subroutine
3) the "CJTE subroutine.

Two of these called subroutines create SAS2H input decks, and dfe extacts isotopic results for
use in subsequent CRC analyses. The TECUEONCONTIROL" subroutine then calls either
"STANDARD WRIER" or "CONTINUATIONWRTER to create the next SAS2H input
deck. "EXECUTION-CONTROL' then executes the generated SAS2H calculation. Upon
completion of the SAS2H calculation, "EECUTIONCONTROL" calls the CUER"
subroutine to extract and archive the fuel and burnable poison isotopic compositions calculated
by SAS2H. The next SAS2H input deck is then generated as appropriate. This cycle continues
until the prescribed fuel assembly depletion and decay history is completed.

The subroutine called 'STANDARDWRITE", as previously mentioned in relation to the
"EXECUTION CONTROL" subroutine, creates an appropriate SAS2H input deck for the initial
statepoint calculation in the initial insertion reactor cycle for a fuel assembly axial node. The
fuel and burnable poison compositions in the SAS2H cases generated by the
"STANDARDLWRIT subroutine ar always fresh. The sole source of input data for the
SAS2H cases generated by the 'STANDARDWRFFERW subroutine is the CRAFT input deck.

The subroutine called "CONTNUATION_WRITWR", as previously mentioned In relation to the
"E CUTION CONTROL" subroutine, writes SAS2H input decks for all statepoint
calculations other than the initial statepoint calculation in the initial insertion reactor cycle. The
"CONTINUATON WRITER" subroutine calls a subroutine 'RETRIEVER" to access and
retrieve the fuel and burnable poison, if applicable, initial charge compositions for the statepoint
calculation. The "CONTINUATIONWRITER" subroutine generates SAS2H input decks
utilizing the appropriate depleted compositions such that the fuel assembly depletion and decay
history continues uninterrupted.

The subroutine 4CUT'IER", as previously mentioned in relation to the
"EXECUTIONCONTROL" subroutine, creates a CRC depletion output file for each statepoint.
The file created by "CUTTER" contains the timeldate stamp printed in the SAS2H output, the
echoed SAS2H input deck for the statepoint calculation printed in the SAS2H output, and the
pertinent section of the final OR1GEN output from the SAS2H output containing the desired
depleted and decayed fuel and burnable poison isotopic concentrations. The CRC depletion
output files created by "CUT " are identified by the same base filename identifier as the
SAS2H statepoint calculation to which they apply followed by a ".cut" suffix. The CRAFT
generated filenames are described in detail in Section 8.

The subroutine "RETREVER reads through the appropriate "*.cut" file to obtain the fuel and
burnable poison initial charge compositions for the next SAS2H calculation as previously
mentioned In relation to the "CONTINUATIONWRITER subroutine. Additionally, the
"RETRIEVER subroutine writes a file which contains a listing of all isotopes and their
concentrations which were present in the ORIGEN output of the SAS2H calculation, but not
utilized in the Initial charge composition of the next SAS2H calculation. This file is identified 1~r
the base filename Identifier corresponding to the SAS2H case which is being generated followed
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by a "* -notes" suffix. The CRAF generated filenames are described in detail in Section 8.

Figure 3-1
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4. CRAFT Subroutine Descriptions

The CRAFT code is organized into 14 subroutines. Each of the subroutines has a specific
responsibility in performing a CRAFT calculation. The following sections provide descriptions
of the structure and task of each subroutine. Ihe subroutines comprising the CRAFT code
include the following:

1) Main program block-
"PROGRAM CRAFT"

2) Reactor and problem data acquisition subroutine-
-DATAAQUISmOI N

3) Assembly height standardization subroutine-
"STIDHEIGHT'

4) Fuel temperature input nodal format conversion subroutine-
wFUELTEMPFORMAT

5) Moderator specific volume input nodal format conversion subroutine-
"MODSPECVOL FORMAT"

6) Busnup input nodal format conversion subroutine-
"BURNUP FORMAT"

7) Nodal power calculation subroutine-
"POWER CALCS"

8) Units conversion subroutine-
"UNITS CONVERSION"

9) SAS2H input deck creation and execution control subroutine-
"EXECUTIONCONTROLU

10) Standard beginning of assembly life SAS2H input deck writing subroutine-
"STANDARDW]UTER"

11) Continuation SAS2H input deck writing subroutine-
"CONTINUATIONWRITER"

12) CRC statepoint depletion/decay output file generator subroutine-
"CUTTER"

13) Fuel and burnable poison composition retrieval subroutine-
"RETRIEVER

14) Two digit integer conversion utility subroutine.-
"ZEROSW

4.1 Program CRAFT

The main program block is the orchestrator of the CRAFT calculation. The purpose of the main
progran block is to define fixed data sets and initiate the sequential execution of appropriate
subroutines to perform the CRAFT calculation. The subroutines initiated by the main program
block of the CRAFT code include the following, ip order of initiation- DATAkAQUISITION,
STD HEIGHT, FUELTEMPFORMAT, MODSPECVOLJFORMAT, BURNUPFORMAT,
POWER CALCS, UNITS CO NVERSION, and. EXECUTION CONTROL.
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4.2 DATAkAQUISMION Subroutine

A sufficient description of the DATAAQUISmON subroutine is provided in Section 3. A
detailed description of the CRAFT input deck format is provided in Sections 5 and 7.

4.3 STDIHEIGIIT Subroutine

This subroutine standardizes all assembly total active fue heights as specified in the user-defined
input to the standard assembly active fuel height being utilized in the CRC evaluation. The
active fuel height standardization calculation performed on the various input data requires the
adjustment of input data nodal heights. The input data nodal height adjustment is performed by
multiplying each input data node height by a factor equal to the ratio of the CRC assembly total
active fuel height to the input data assembly total active fuel height. This calculation is
summarized in the following equation-

Original Input Node Heighte
Standardized Input Node Height = CRC Assembly Total Active Fuel Height

lqput Data Assembly Total Active Fuel Height

All nodal input data which is a constituent of a complete set of assembly input data is adjusted
using the equation above such that all sets of assembly input data have the same total active fuel
height corresponding to the prescribed CRC total active fuel height

4.4 FUELTEMP-FORMAT, MODSPECVOL FORMAT, and
BURNUP FORMAT Subroutines

This subroutine standardizes all nodal input data such that there exists a one-to-one
correspondence between input data values and CRC axial nodes. This basically means that the
assembly axial node formats in which the input data is provided arc adjusted such that they
identically match the prescribed CRC axial node formate Appropriate averaging of the nodal
input data values must be performed to adjust the input parameter nodal formats to the CRC
nodal format. A nodal shadowing technique is used to calculate appropriate nodal average input
values corresponding to the specified CRC nodal format using the data as provided in the
arbitrary input nodal formats. The shadowing technique consists of determining which input data
axial nodes shadow a particular CRC axial node. The relative shadowing contributions from the
input data nodes upon the CRC axial node are used to determine the appropriate average input
value for the CRC axial node. Average input data values for fuel temperature, moderator specific
volume, and burnup are determined for each CRC axial node using each set of assembly input
data provided in the CRAFT input deck.

The method for implementing the nodal shadowing technique consists of determining all of the
possible combinations of input axial node to CRC axial node shadows tat may exists. Three
classes of input axial node to CRC axial node shadows are defined:
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1) shadows created by input axial nodes which are the same height as the CRC axial
nodes;

2)- shadows created by input axial nodes which are smaller than the CRC axial nodes;
3) shadows created by input axial nodes which are larger than the CRC axial nodes.

Determining the average input parameter for a given CRC axial node requires that the input data
values in the nodes which contribute to the average input data value for the CRC axial node be
averaged appropriately. This averaging requires the determination of te relative weight which
should be attributed to each of the contributing input data values. The shadowing technique
determines the relative contribution of each input data axial node to the average input data value
for the CRC axial node by weighting the input data values by their relative shadow contributions.
The nodal shadowing descriptions below demonstrate how tem contribution from each input data
node to a CRC axial node is calculated. The CRAFT code calculates an average input data value
for each CRC axial node by summing the contributions from all input data nodes which shadow
the CRC axial node. This averaging process is performed for all fel temperature input data,
moderator specific volume input data, and burnup input data.

Shadows created by input axial nodes which are the same height as the CRC axial nodes-

Input ShdwCRC
Node Shadow Node

a -

b .. - - C No Contribution from the Input Node to the CRC Node

d

Input Shadow CRCNode. Node b-c
a Input Node Contribuion to CRC Node z (-)*(lnpur Data Value)

b -
d
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Input Shadow Rode
Node No

a - _ - C * Input Node Contribution to CRC Node = Input Data Value

Input Node Contribution to CRC Node = (d-)(Input Data Value)
d-c

Input Shadow CRC
Node N6de

-mma

b

c

d
G- -

Input Shadow CNRode
Node Node

-~ C

a - - *- d No Contribution from the Ihpt Node to the CRC Node

b-
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Shadows created by input axial nodes which an smaller than the CRC axial nodes-

Input Shadow CRC
Node . Node

a

b - - C No Contribution ftom the Input Node to the CRC Node

- d

Input
Node

Shadow CRC
Node

a .-

b -

_ C

fiput Node Contribution to-CRC Node * (b-c)*Qku Dat Value)
d-c

-~ d

Input
Node

Shadow
CRC
Node

a - c

b
Irput Node Contribution to CRC Node a(b-a*(InputDataae)

t-c
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Input Shadow Code
NodeN

-C

No Contribution from the Input Node to the CRC Node

a d

b w --

Shadows created by input axial nodes which are larger than the CRC axial nodes-

Input Shadow CRC
Node Node
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Input
Node
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Node
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Input
Node

Shadow CRC
S Node

a M- -~
=MON- ItC d-a

Input Node Contribution to CRC Node - (7-)a(Input Data Value)
~~~M d ~ ~ ~ ~ ~ ~ dc

b -y-

Input
Node

Shadow CRC
Node

- C

8 -. -w- - d No Contribution from the Input Node to the CRC Node

be" -.

4.5 POWERCALCS Subroutine

This subroutine calculates the average nodal power to be applied to each CRC axial node in the
CRAFT generated statepoint calculations. The average nodal powers are calculated in
megawatts using the average nodal burnup during the entire statepoint calculation, the initial
uranium mass in the node, and tew duration which the statepoint calculation covers in EFPD.
The following equation shows how an average nodal power is calculated for a given statepoint
calculation.

Average Nodal Power (MW) -

(Average Nodal Burnup
During Statepoint Calculation in GWdIAU) *
(Initial Uranium Mass in Node in Grams)*

Duration of Calculation In EFPD
I

(- 100)1000

where,
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(Initial UaMUm Mass In Assembly).
Initial Uranium Massr in Node - CRC Node Height

CRC Total Active Fuel Height

An average nodal power in units of megawatts is calculated for each node of the assembly for
each statepoint calculation. The average nodal power is constant for a given node during a given
statepoint calculation. The average nodal powers are not adjusted between the irradiation steps
of a given SAS2H calculation. The use of the average nodal burnup in the determination of the
average nodal power results in a final total burnup for the node which is equivalent to the node's
total average burnup.

4.6 UNITS'CONVERSION Subroutine

This subroutine converts all of the CRC formatted fule temperature input data from units of
degrees Fahrenheit to units of degrees Kelvin. The following equation is used to make this units
conversion.

Temperature (K) - [(Temperature (F) - 32.0) * ( +)J 273.15
9

This subroutine also converts the CRC formatted moderator specific volume input data from
units of cubic feet per pound to density input data in units of grams per cubic centimeter. The
following equation is used to make this conversion. The (1162A2691) conversion factor
appearing in the following equation is obtained from conversion data in reference 3.

Density (g/cm) = - - I
(Specfic Volume (ft3 /lb))*(62.42691)

This subroutine also calculates the CRC formatted moderator temperature input data in units of
degrees Fahrenheit using linear interpolation in the following density versus temperature versus
pressure table for subcooled water shown in Table 4.6-1. Table 4.6-1 is obtained from the
SCALE-4.3 user documentation (Ref 1, p. S2.5.12).



WastePackarge DeveloPment Design A*alyss f_(Attachent
i: CRC Dcple-ion Calculations for the Rodded Assemblies in Batches 1,2,3, and IX ofCyl River Unit 3

Document Identifier. BBAooooo.0I 7 l7-02000ooo40 REV 00 Date PrInted: 7/31J97 Attachment I, Page 22 of 84

Table 4.6-1
penity (CICM') of Subcooled Water at Various Temperatures and Pressures

Pressure, psla

emp. 3000 2500 2000 1500 J 1000 800 j 600 400 200

50 1.0084 1.0069 1.0055 1.0040 1.0025 1.0019 1.0013 1.0007 1.0000

100 1.0018 1.0004 0.9989 0.9975 0.9960 0.9954 0.9948 0.9942 0.9936

150 0.9893 0.9878 0.9864 0.9849 0.9834 0.9828 0.9822 0.9815 0.9809.

200 0.9725 0.9709 0.9694 0.9679 0.9663 0.9656 0.9650 0.9644 0.9637

250 0.9522 0.9505 0.94S9 0.9472 0.9455 0.9449 0.9442 0.9435 0.9428

300 0.9289 0.9271 0.9252 0.9234 0.9215 0.9208 0.9200 0.9192 0.9185

350 0.9026 0.9006 0.8985 0.8964 0.8943 0.8934 0.8925 0.8916

400 0.8733 0.8709 0.8685 0.8660 0.8634 0.8624 0.8613 0.8603

450 0.8405 0.8375 0.8345 0.83 14 0.8281 0.8268 0.8255

500 0.8029 0.7992 0.7952 0.7911 0.7869 0.7851

510 0.7947 0.7907 0.7866 0.7822 0.7776 _

520 0.7862 0.7820 0.7776 0.7729 0.7680 _ _

530 0.7775 0.7729 0.7682 0.7632 0.7579 =_=_= -

540 0.7683 0.7635 0.7584 0.7530 0.7472

550 0.7589 0.7537 0.7482 0.7423

560 0.7490 0.7434 0.7374 0.73 10

570 0.7386 0.7326 0.7261 0.7 190

580 0.7278 0.7212 0.7141 0.7062

590 0.7 164 0.7092 0.7012 0.6923

600 0.7043 0.6963 0.6874

610 0.6915 0.6825 0.6724 _ = =

620 0.6777 0.6676 0.6558 _._

630 0.6629 0.6512 0.6370

640 0.6467 0.6329 .
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Pressure, p5le - I -

Temp. [I II1 I
( _ 3000 | 2500 12000 |1 1500 1000 800 600 400 200

650 0.6288 0.6119 _ = I

. 660 0.6086 0.5866 . .

670 0.5850 ______

680 0.5559 .

Once the moderator temperature is determined in degrees Fahrenheit, the same units conversion
equation previously described for use with the fuel temperature data is used to convert the
moderator temperature to degrees Kelvin.

The CRAFT code utilizes a standard linear interpolation scheme to determine the moderator
temperature values once the pressure and density are known. Linear interpolation is performed
using the following equation:

Target Value - x1 X2 - X

Reference Value - y, Y2 -

where,

Target Value = the value for which the Interpolation Is being performed to obtain;
Reference Value = the known value which has a one-to-one correspondence to

the Target Value;
x, -the target parameter value displayed in the table which corresponds to y,;
X2 = the target parameter value displayed in the table which corresponds to y2;
yj = the reference parameter value displayed in the table which is

the largest value less than the Reference Value;
y2 the reference parameter value dsplayed in the table which ls

the smallest value greater than the Reference Value.

The UNITSCONVERSION subroutine utilizes the following procedure to perform the linear
interpolation.

1) Determine which two adjacent columns of densities in the table correspond to
pressures which bound the user-defined system pressure.

2) Linear interpolate between each of the columns defined in step 1 for each row of
the table to create a new density column which corresponds to the system
pressure.

3) Determine which two adjacent rows in the new density column created in step 2
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correspond to densities which bound the calculated moderator density.
4) Linear interpolate between the two bounding density rows to determine the

moderator temperature which corresponds to the system press and moderator
density.

Once the moderator temperatures are calculated in degrees Kelvin for each of the CRC nodes In
each statepoint calculation, the UNITS CONVERSION subroutine's duties ae complete.

4.7 EXECUTIONCONTROL Subroutine

A description of the EXECUTION CONTROL subroutine is provided in Section 3.

4.8 STANDARDWRITER Subroutine

This subroutine generates all SAS2H input decks which correspond to BOC to statepoint 2
depletion cases for the initial Insertion cycle of the fuel assembly in the reactor. The SAS2H
input decks created by the STANDARD WRITER subroutine contain all fresh fuel. A detailed
explanation of how to develop a SAS2H input deck to perform a fuel assembly depletion and
decay calculation is provided in reference 1. The purpose of this discussion is not to explain how
to develop a SAS2H input deck, but to explain the general format ofthe CRAFT generated
SAS2H input decks.

The SAS2H input decks generated by the CRAFT code incorporate a general format consisting
of the following five sections:

I) Identification and Global Comment Section;
2) Material Specification Section;
3) Base Fuel Assembly Lattice Specification Section;
4) SAS2H Control Specifications and Unit Cell Models Section;
5) Irradiation History Specification Section.

4.8.1 Identification and Global Comment Section

The first line of every SAS2H input deck relevant to CRC evaluations contains the SAS2H
control module identifier and the 'skipshipdatae parameter which tells the SAS2R control
module not to perform an optional shielding analysis for a shipping container. The second line of
every SAS2H input deck relevant to CRC evaluations is a case identification card. This card
identifies the reactor in which the assembly is inserted, the relative one-eighth core symmetry
assembly number, the CRC axial node to which the case pertains, the reactor cycle and statepoint
at which the case begins, and the reactor cycle and statepoint at which the case ends. The third
line identifies the cross-section library which is utilized in the SAS2H calculation. The
ENDF/B-V based 44-group cross-section library is currently the suggested library for use in all
CRAFT calculations relevant to CRC analyses. The remainder of the Identification and Global
Comment Section contains general comments related to the SAS2H calculation.
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4.8.2 Material Specification Section

The material specification section defines the fiel composition, the burnable poison composition,
the control rod absorber material composition, the axial power shaping rod absorber material
composition, the moderator composition, the fill gas composition, the fuel cladding composition,
and other cladding compositions for use In either BPRAs, CRA's, or APSRA's. Only the
material compositions necessary for use in a given CRAFT generated SAS2H1calcuIation are
specified in the SAS2H input deck. Each material composition specification has a unique
materal mixture identifier. The fuel composition's material mixture number is always 1. The
fuel cladding's material mixture number is always 2. The moderator's material mixture is always
3. The A130,-BC burnable poison's material mixture number is always 4. The helium fill gas'
material mixture number is always S. Other compositions such as control rod or axial power
shaping rod absorber materials, cladding materials other than the fuel cladding material, or
burnable absorber materials other than A1J2 -B4C must be given unique material mixture
identifier numbers greater than 5. These additional material mixture number specifications are

.provided by the user in the CRAFT input deck.

The material specification section defines the UO fresh hfel composition for the axial node to
which the CRAFT generated SAS211 calculation pertains. The U0 2 fresh fuel composition is
characterized by the fuel density, fiuel temperature, and weight percentages of U-234, U-235, U-
236, and U-238. For fresh fuel SAS2H cases, a number of additional isotopes are specified in
trace amounts in the fuel composition to assure that their buildup and decay Is tracked during the
depletion calculation. Table 4.8.2-1 contains a listing of the trace isotopes which are always
specified as each having a concentration of IE-21 atoms/b-em in the fresh fuel composition.

Table 4.8.2-1
Trace Isotopes Specified In Fresh Fuel Compositions

kr-83 kr-85 sr-90 y-89 mo-95 zr-93 zr-94

zr-95 nb-94 tc-99 rh-103 rh-lOS ru-lo ru-106

pd-IOS pd-108 ag-109 sb-124 xe-131 xe-132 xe-135

xe-136 cs-134 cs-13s cs-137 ba-136 la-139 ce-144

nd-143 nd-145 pm-147 pm-148 nd-147 sm-147 srh-149

sm-ISO sm-151 sm-IS2 gd-15S eu-153 eu-154 eu-155

Several of the additional material composition specifications that must be provided in the SAS2H
input decks include cladding materials for either fuel rods, control rod assemblies, axial power
shaping rod assemblies, or burnable poison rod assemblies. The cladding materials available for
specification include ZIRC-4, INCONEL, SS316, SS316S, SS304, and SS304S. The
SS316ISS316S and SS304/SS304S materials are delineated by the use of two special weighting
functions. The special weighting functions affect the generation of multigroup cross-sections for
iron, nickel, and chromium. One of the special weighting functions corresponds to l)E o,(E),
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where ot(E) is the total crss-section of the stainless steel material. In the other special
weighting function, o, (E) is the total cross-section for the referenced nuclide. The stainless steel
material identifiers ending in 'S" use the weighting function where a,(E) is the total cross-section
for the referenced nuclide. The compositions and SCALE nuclide identifiers for the various
cladding material compositions are shown in Table 4.8.2-2.

Table 4.82-2
Cladding Material Compositions Available In the CRAFT Code

ElementJ SCALE Constituent wt% In Each Cladding Material Composition
Isotope Identifier ZIRC-4 INCONEL | SS316 SS316S | SS304 | SS304S

C 6012 - _ 0.08 0.08 _ _

0 8016 0.12 - - - _ _

Si 14000 - 2.5 1.0 1.0 _ _

Ti 22000 - 2.5 - - _

Cr 24000 0.10 - - 17.0 - 19.0

Cr 24304 - - 17.0 - 19.0 -

Cr; 24404 _ 15.0 - - - -

Mn 25055 - - 2.0 2.0 2.0 2.0

Fe 26000 0.20 _ - 65A2 - 69.5

Fe 26304 - - 65.42 69.5 -

Fe 26404 _ 7.0 - - - -

Ni 28000 _- - 12.0 - 9.5

Ni¢ 28304 . - 12.0 - 9.5 -

Ni 28404 - 73.0 _ - -

Zr 40000 98.18 - - -_ -

Mo 42000 - _ 2.5 2.5 _ _

Sn 50000 1.40 _ . - _ _
= - - = -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

* These SCALE nuclide identifiems refer to the special 1/E o,(E) weighted multigroup
cross-sections.

Once the fuel material specification is complete, the fuel cladding material specification is
defined. The fiel cladding material may be either ZIRC-4, INCONEL, SS316, SS316S, SS304,
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or SS404S. rhe compositions of these materials are hard-wired in the CRIAFT code. The user is
required to define an averag fuel cladding temperature Ihat will be applied to all fuel cladding
material specifications.

The moderator material specification may contain homogenized spacer grid materials and/or
soluble boron. The appropriate CRAFT calculated moderator density and temperature values arc
utilized in the moderator material composition description. Tem soluble boron concentration
corresponding to the fis irradiation step of the SAS2H case is used to define the base soluble
boron content in the moderator composition. The soluble boron concentrations in each of the
irradiation steps of the SAS2H calculation are defined by specifying a fraction of the initial boron
concentration specified in the base moderator material composition description. The material
and volume fraction of spacer grids displacing moderator in the fuel assembly are specified by
the user in the CRAFT input deckL The spacer grid materials available for specification include
ZIRC-4, INCONEL, SS316, SS316S, SS404, and SS404S. lie spar grids wre homogenized in
the moderator composition based on the volume fraction of spacer grids in the moderator that is
specified in the CRAFT input deck. The sum of the volume fractions of spacer grid material and.
moderator material (light-water) should equal unity.

If fte fuel assembly contains a BPRA during the CRAFT generated SAS2H calculation, the
material specifications for the BPR cladding and burnable poison material are specified. The
BPR cladding may be designated as either ZIRC4, INCONEL, SS316, SS3 16S, SS304, and
SS3W4S. The default burnable poison material is A 203-B4C, but any arbitrary burnable poison
material may be specified. The BPR cladding and burnable poison material compositions are
given the same temperature as the moderator.

If the fuel assembly contains a CRA or APSRA during the CRAFT generated SAS2H
calculation, the material specifications for the CR or APSR cladding and absorber material are
specified. The CR or APSR cladding may be designated as either ZIRC-4, INCONEL, SS316,
SS316S, SS304, and SS304S. The CR or APSR cladding and absorber material compositions
are given the same temperature as the moderator.

The fuel rod fill gas material is always specified as helium. The helium material temperature is
allowed to default to 293 degrees Kelvin.

4.83 Base Fuel Assembly Lattice Specification Section

The base fuel assembly lattice specification section describes the fuel assembly configuration and
specifies special control parameters that arc to be utilized in performing the XSDRNPM
calculations associated with the CRAFT generated SAS2H calculation. The fuel assembly lattice
specification includes a usquarepitchw designator which tells SAS2H tat the fiuel assembly is a
square array of unit cells with a constant pitch. The fuel rod pitch fuel pellet outer diameter, fuel
rod cladding inner diameter, and fuel rod cladding outer diameter are specified. The number of
fuel ods per fuel assembly and active fiel length are also specified. The active fuel length
represents the fuel stack height for the CRC node that the CRAFT generated SAS2H calculation
represents. The special parameters that allow more control over the XSDRNPM calculation are
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described in Section 7. One special control parameter is always specified in the CRAFT
generated SAS2H calculations. This parameter is designated wszfw, and represents the spatial
mesh factor for use in defining the XSDRNPM one-dimensional transport calculations.

4.8.4 SAS2H Control Specifications and Unit Cell Models Section

The SAS2H control specifications and unit cell models are provided in this section of the SAS2H
input deck. The control specifications for SAS2H include the number of irradiation steps in the
calculation, the number of cross-section libraries to be specified per irradiation step, and the
SAS2H output print level. The unit cell model specification includes the following:

1) the unit cell model input level;
2) the number of radial zones to be specified in all unit cells of the SAS2H

calculation;
3) the moderator material mixture number in the unit cell models;
4) the XSDRNPM spatial mesh factor;
5) the signal to specify if a single unit cell model description will be provided for all

irradiation steps or if multiple unit cell model descriptions will be provided to
accommodate each irradiation step.

4.8.5 Irradiation History Specification Section

The irradiation history specification section includes the following data for each irradiation step:

1) the assembly (node) power in megawatts;
2) the irradiation step bum duration in calendar days;
3) the down time following the irradiation step in calendar days;
4) the fraction of the soluble boron concentration specified in the base moderator

material composition that corresponds to the average soluble boron concentration
in the moderator over the duration of the irradiation step.

The irradiation history specification section is always the final section in CRAFT generated
SAS2H input decks.

4.8.6 Calculations Performed within the STANDARD WRITER Subroutine

The density of UO, in the ftesh fuel composition is calculated by the
STANDARDWRrTER subroutine based on the initial mass loading of uranium in the
assembly. The initial mass loading of uranium in an axial node is calculated using the
following equation.
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(In Ial Uranium Mass i Anssembly)*
Initial Uranium Mass In Node ( CRC Node Height

%CRC Total Act ive Fuel Height

The mass of oxygen In the UO of the node must be calculated after the initial uranium
mas in the node is determined. The following equation is used to calculate the mass of
oxygen in the fuel. The weight percentages of the uranium isotopes (U-234, U-2JS, U-
236, and U-238) are calculated using the equations presented in the next bulleted
calculation.

[(aMass of Uranium In U02)*(2)*(lS.9949lS)*(loo)J

M I 0 wt/ U2n)a(23S.043915) + (willo U23)*(234.040904) +
(wtce U236)*(236.04S637) + (wifa U2=)*(238.05077)

The mass of UO3 in the axial node is then calculated by summing the mass of the uranium.
in the axial node and the mass of oxygen in the axial node.

The fuel volume in the axial node must be calculated prior to calculating the fuel density.
The fuel volume is calculated using the following equation.

Fuel Volume (2) . (Fuel Outer Diameter) * (Node Height) .

fn Axial INode (Number of Fuel Rods in Assembly)

The fiuel density in the axial node is then calculated by dividing the U02 mass in the node
by the fuel volume in the node.

The weight percentages of the various isotopes in the uranium of the fresh UO fuel
composition are calculated using the following equations (Ref. 2).

U34 wiPe - (O.OO7731)*(U235 wftG)les7

Uw wte = (0.0046)*(Un5 wife)

U233 wPo/e = 100 - U"'4 wP/e - U..5 wt°/e - U"'6 wt1fe

The volume fiaction of H20 in the homogenized moderator composition must be
calculated by the STANDARDWBIER subroutine to define the moderator material
compositio h 'Me following cquation is used to calculate the appropriate volume fraction
ofH20.
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Volume Fraction of H10
n Homogenized Moderator Conpositlon

= 1.0 - Volume Fraction of Spacer Material
in Homogenized Moderator Composido

* The volume fraction of soluble boron in the H2O of the homogenized inoderator
composition must be calculated by the STANDARD WRMER subroutine to define the
moderator material composition. The following equation is used to calculate the
appropriate volume fraction of soluble boron.

Boron
(Concentration) * (L.OE-6) *

ppmVohwme Fraction of Soluble Boron
in Homogenized Moderator Composition

=

Volume Fraction of B2 In
(Homogenized Moderator ComposltIon)

b, The density of the homogenized moderator composition must be calculated by the
STANDARD WRTER subroutine to define the moderator material composition. The
following equation is used to calculate the appropriately averaged homogenized
moderator density in grams per cubic centimeter.

Density of Homogenized
Moderator Composition

Actual Volume Fraction
[(Moderator) * ( of H20 In the )] +

DensitY Moderator Composition

Actual Density Volume Fraction
[( of ) * (of Spacer Material In the)]

Spacer Material Moderator Composition

If the fuel assembly contains a BPRA with A120,-B4C burnable absorber material during
the irradiation history covered in a SAS2H calculation, the aluminum and oxygen Weight
fractions must be calculated to dtfine the fiesh burnable absorber material composition.
The following equation are used to calculate the aluminum and oxygen weight frcions
in A1203-B4C.

100 - B4C wla% In Al 0-B 4C
{~~~~~ -) t (Densit of AfLO034,C?2 *Aluminum Weight ^ 100

Fraction in Al O -B C I12 3 4 (2) * (26.981539) * (1



Waste Package Development Design Analysis Attahment)
Title: CRC Depletion Ci culaticns for the Rodded Assemblies in Batches 1.2,3,. nd IX of OYstd River Unit 3
Document Identifier: BBAO000O041717.0200-00040 REV 00 Daot Printed: 73l/97 Attachment 1, Page 31 of 84

Oxygen Weight B4C wjV. In A1203-B 4 C AlminumF WeAght

Fraction In 12 0,3-B 4 C I 100 )03-B,

The soluble boron fraction must be calculated by the STANDARS)WRITER subroutine

for all irradiation steps. The soluble boron fraction for a given irradiation step is

calculated using the following equation.

Soluble Boron Fraction Soluble Boron ppm In hrradistlon Step
in Irradiation Step Soluble Boron ppm In Base Moderator

Composition of the SAS2H Input Deck

4.9 CONTINUATION WRITER Subroutine

* This subroutine generates all SAS2H input decks which correspond to continuation cases in

which the fuel and burnable poison isotopic initial charge compositions are obtained from the

output of a previous CRAFT generated SAS2H calculation. A detailed explanation of how to

develop a SAS2H input deck to perform a fuel assembly depletion and decay calculation is
provided in reference 1. The purpose of this discussion is not to explain how to develop a

SAS2H input deck, but to explain the general format and calculations utilized by CRAFT in
generating SAS2H input decks for calculations which initially contain spent fuel and burnable
poison material compositions.

The format of the CRAFT generated SAS2H input decks for the continuation of a fuel assembly

depletion and decay calculation relevant to CRC analyses is the same as that previously described
for the standard beginning-of-life SAS2H input decks. The material specification section of the

SAS2H input deck is the only input section where the continuation case differs from the standard
case.

The CRAFT code tracks the depletion and decay of the fuel and burnable absorber materials

during the fuel assembly depletion and decay calculation. The CONTINUATION WRITER
subroutine is designed to locate the appropriate fuel and burnable poison isotopic concentrations,

and utilize them in developing the correct fuel and burnable poison initial charge compositions to

allow for continuation of the fuel assembly depletion calculation. All calculations performed by

the STANDARD WRITER subroutine other than those related to the fuel and burnable poison

material composition specifications are performed identically by the
CONTINUATION VWRTER subroutine.

4.9.1 Initial Charge Fuel and Burnable Poison Material Composition

Specifications

The initial charge fuel material composition specification for a continuation SAS2H calculation

utilizes all available isotopic concentrations from the appropriate previous SAS2H depletion and
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decay calculation's output for which cross-section data is available in the SCALE 44-group
library (Vol. 3, p. M4.2.19, Ref 1) (recommended CRC cross-section library). Table 4.9.1-1
contains a listing of all the isotopes for which data is available in the 44-group cross-section
library.

Table 4.9.1-1
Isotopic Inventory of the 44-group Cross-Section Llbrary

H-1 H-2 H-3 He-3 |He-4 Li-6 Li-7 Be-9 B-10

B-l C-12 N-14 N-15 0-16 0-17 F-19 Na-23 Mg

AI-27 Si P-31 S S-32 Cl K Ca I

V Cr Mn-55 Fe Co-59 Ni Cu Ga Ce-72

Gc-73 Ge-74 Ge-76 As-75 Se-74 Se-76 Se-77 Se-78 Se-go

Se-82 Br-79 Br-81 Kr-78 Kr-80 Kr482 Kr-83 Kr-84 Kr-85

Kr-86 Rb-85 Rb-86 Rb-87 Sr-84 Sr-86 Sr-87 Sr-88 Sr-89

Sr-90 Y-89 Y-90 Y-91 Zr Zr-90 Zr-91 Zr-92 Zr-93

Zr-94 Zr-95 Zr-96 Nb-93 Nb-94 Nb-95 Mo Mo-92 Mo-94

Mo-95 Mo-96 Mo-97 Mo-98 Mo-99 Mo-100 Tc-99 Ru-96 Ru-98

Ru-99 Ru-100 Ru-101 Ru-102 Ru-103 Ru-104 Ru-105 Ru-106 Rh-103

Rh-105 Pd-102 Pd-104 Pd-105 Pd-106 Pd-107 Pd-108 Pd-10 Ag-107

Ag-109 Ag-11 Cd Cd-106 Cd-108 Cd-l 10 Cd-Il 1 Cd-i 12 Cd-l 13

Cd-114 Cd- 16 Cd- IISm In- 113 In-l IS Sn-1 12 Sn- 114 Sn-l IS Sn- 116

Sn-17 Sn-l18 Sn-l19 Sn-120 Sn-122 Sn-123 Sn-124 Sn-125 Sn-126

Sb-121 Sb-123 Sb-124 Sb-125 Sb-126 Te-120 Te-122 Te-123 Te-124

Te-125 Te-126 Te-128 Te-130 Te-132 Te-127m Te-129m 1-127 1-129

1-130 1-131 1-135 Xc-124 Xe-126 Xe-128 Xe- 129 Xc-130 Xc-131

Xei32 Xe-133 Xe-134 Xe-135 Xe-136 Cs-133 Cs-134 Cs-135 Cs-136

Cs-137 Ba-134 Ba-135 Ba-136 Ba-137 Ba-138 BaE140 La-139 La-140

Ce-140 Ce-141 Ce-142 Ce-143 Ce-144 Pr-141 Pr-142 Pr-143 Nd-142

Nd-143 Nd-144 Nd-145 Nd-146 Nd-147 Nd-148 Nd-ISO Pm-147 Pm-148

Pm-149 Pm-lSl Pm-148m Sm-144 Sm-147 Sm-148 Sm-149 Sm-150 Sm-l5I
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Table 4.9.1-1
Isotopk inventory of the 44-group Cross-Section Library

Sm-152 Sm-153 Sm-1S4 Eu Eu-lS Eu-lS2 Eu-IS3 Eu-154 Eu-15|

Eu-156 Eu-IS7 Gt-152 Gd-154 Gd-155 Gd-156 Gd-IS7 Gt-158 Gd-160

Tb-159 Tb-160 Dy-160 Dy-161 Dy-162 Dy-163 Dy-164 Ho1-165 Er-1665

Er-167 Lu-175 Lu-176 Hf Hf-174 Hf-176 Hf-177 Hf-178 Hf-179

Hf-180 Ta-lSI Ta-182 W W-182 W-183 W-184 W-186 Re-l 8S

Re-17 Au-197 Pb Bi-209 Tb-230 Th-232 Pa-231 Pa-233 U-232

U-233 U-234 U-235 U.236 U-237 U-238 Np-237 Np-238 Pu-236

Pu-237 Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Pu-243 Pu-244 Am-241

Am-242 Am-243 Ar-242m Cm-241 Cm-242 Cm-243 Cm-244 Cm-245 Cm-246

Cm-247 Cm-248 Bk-249 Cf-249 Cf-2.50 Cf-251 Cf-252 Cf-253 Es-253

The fuel composition is composed of the initial oxygen mass in the fresh U0 2and the mass of
each of the actinides and fission products of the depleted fuel composidon which are available in
the 44-group library. There are some isotopes listed in the ORIGEN output of the spent fuel
composition which are not available in the 44-group library. These isotopes are excluded from
the initial charge composition for the continuation of the fuel assembly depletion. A listing of all
excluded isotopes and their abundance in grams per node is retained in the CRAFT generated
"*.notes' file corresponding to the SAS21 calculation for which the initial charge composition is
obtained. The total mass of all isotopes (including oxygen) in the fuel composition is calculated
to assist in determining the weight percentages of each isotope in the composition and the density
of the composition. The fuel composition is then defined as an arbitrary material specification in
the SAS2H input deck with the appropriate nodal fuel temperature applied.

Excluding the Isotopic concentrations from the ORIGEN-S output, that are not available in the
44-group library, from the fuel charge composition of a subsequent depletion calculation has a
negligible cffcct on the neutron spectrum. The neutron spectrum must be predicted correctly
during the SAS2H depletion calculations to obtain the proper cell-weighting of the cross-
sections. For an absorber Isotope to have a significant effect on the neutron spectrum, the
absorber isotope must be present in a significant quantity and have a significant absorption cross-
section. Mmree simple calculations were performed to demonstrate that the isotopes excluded
from the continuation SAS2H depletion calculations (as identified in the ".notes' files) do not
effect the neutron spectrum significantly enough to result in a change in the final depleted
composition. The first two of the three calculations represent a simple fuel depletion calculation
that was split into parts and continued via CRAFT. The third of these calculations is a
continuous calculation equivalent to the simple depletion represented by the first two
calculations. The final depleted isotopic results at the end of the second calculation (the second
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part of the total depletion composed of the first two calculations) are identical to the final
depleted isotopic results obtained fiom the third calculation. The SAS2H input decks for these
three calculations are presented in Figure 4.9.1-1 through Figure 4.9.1-3.

Figure 4.9.1-1 Calculation I of the Isotopic Exclusion Test Depletion Calculation

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-03, Node-Ol {Cyc-l,
44group latticecell
I T

.0 to Cyc-lB, 75.0 EFPD)

I

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
kr-B3
kr-85
sr-90
y-8 9
mo-95
zr-93
zr-94
zr-95
nb-94
tc-99
rh-103
rh-105
ru-101
ru-106
pd-105
pd-108
ag-109
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
la-139
ce-144
nd-143
nd-145
pm-147
pm-148
nd-147
am-147
sm-i49
6m-150
am-151
sm-152
gd-155
eu-153
eu-154
eu-155

den-10. 121
1
1
1
1
1
1
1

; 1

I

I1
I1
1
1
1
1
11

I
I
1
1
11,
I
1~
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

1
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

929.6
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21

92234 .016 92235 1.930 92236 .009 92238 98.045 end
929.8 end
929.8 end
929.8 end
929.9 end
929.9 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.6 end
929.8 end
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arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.19 2 1.0 640.0 end

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

h2o 3 den-.7556 .99424 579.8 end
arbm-bormod .7556 1 0 0 0 5000 100 3 .00052 579.8 end
arbm-spacer .7556 5 0 0 0 14000 2.5 22000 2.5 24000 15.0

26000 7.0 28000 73.0 3 .00576 579.8 end

he 5 end
end comp

base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end

.9398 1 3 1.0922 2 .9576 0 end

assembly specification

npin/assembly-209 fuelngth-360.172 ncycles-02 nlib/cyc-l lightel-0
printlevel-05 inplevel-2 numztotal-05 mxrepeats-1 mixmod-3 facmesh-.50 end

3 .63246 2 .67310 3 .81397 500 2.97599 3 2.99939

assembly depletion/decay parameters

I Cycle-18,
power-74.181
power-74.181

one-eiqhth core
burn-71.10
burn-71.10

assembly number 03
down-.OOOOOE+00 bfrac-1.000
down-10.000 bfrac-.4938

end.
end

end

end of input

Figure 4.9.1-2 Calculation 2 of the Isotopic Exclusion Test Depletion Calculation

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-03, Node-Ol jCyc-lB, 75.0 to Cyc-lIB, 142.2 EFPD)
44group latticecell

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

material specification input
I

arbm-fuel
2004
90232
92232
92235
92238
94236
94239
94242
95242
96243
96246

1003

10.1
.837E-06
.166E-08
.242E-08
.434
84.7
.238E-07
.419
.350E-Ol
.265E-09
.345E-05
:.346E-05
.324E-OS

216 0 0 0 6016 11.9
90230 .858E-Of
91231 .365E-01
92233 .679E-O
92236 .213
93237 .209E-0:
94237 .242E-O,
94240 .171
95241 .508E-0O
95243 .560E-0
96244 .118E-0O
96247 .400E-01
3006 .113E-0O

a
B
I

L
I

I
t
I
I

91233
92234
92237
93238
94238
94241
95601
96242
96245
96248
3007

. 478E-09

.887E-02

.101E-02

.119E-04
468E-02
.912E-Ol
.689E-OS
.180E-03
.276E-04
.242E-08
.607E-09
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4009 .117E-08 32072 .327E-06 32073 .914E-06
32074 .767E-06 33075 .685K-OS 32076 .202E-04
34076 .148E-06 34077 .468E-04 34078 .156E-03
35079 .246E-09 34080 .796E-03 36080 .377E-08
35081 .119E-02 34092 .189E-02 36082 .299E-04
36083 .240E-02 36084 .660E-02 36095 .142E-02
37085 .522E-02 36086 .106E-01 37066 .299E-05
38096 .112E-04 37087 .13KE-01 38087 .674E-07
38088 .196E-01 38089 .923E-02 39089 .170E-O1
38090 .31KE-01 39090 .837E-05 40090 .200E-03
39091 .140E-01 40091 .206E-01 40092 -.369E-Ol
40093 .276E-01 41093 .695E-09 40094 .447E-01
41094 .310E-07 40095 .209E-01 41095 .104E-Ol
42095 .150E-01 40096 .476E-01 42096 .468E-03
42097 .455E-01 42098 .493E-01 42099 .11KE-03
43099 .489E-01 44099 .171E-05 42100 .561E-Ol
44100 .449E-02 44101 .468E-01 44102 .466E-O1
44103 .142E-01 45103 .223E-01 44104 .346E-CI
46104 .617E-02 45105 .402E-05. 46105 .177E-Ol
44106 .183E-01 46106 .130E-01 46107 .149E-Ol
47107 .2EOE-09 46108 .971E-02 48109 .942E-OS
47109 .636E-02 46110 .287E-02 48110 .198E-02
47111 .672E-04 48111 .141E-02 48112 .759E-03
48113 .746E-05 49113 .699E-07 48114 .773E-03
50114 .142E-08 48601 .392E-05 49115 .109E-03
50115 .111E-04 48116 .312E-03 50116 .121E-03
50117 .299E-03 50118 .236E-03 50119 .247E-03
50120 .242E-03 51121 .249E-03 50122 .316E-03
52122 .121E-04 50123 .153E-04 51123 .274E-03
52123 .617E-07 50124 .527E-03 51124 .556E-05
52124 .423E-05 50125 .925E-05 51125 .613E-03
52125 .263E-04 50126 .124E-02 51126 .105E-05
52126 .19KE-04 52601 .327E-03 53127 .246E-02
52128 .556E-02 54128 .908E-b4 52611 .615E-03
53129 .106E-01 54129 .333E-06 52130 .219E-01
54130 .369E-03 S3131. .137E-02 54131 .274E-Ol
52132 .217E-03 54132 .626E-01 54133 .129E-02
55133 .697E-01 54134 .917E-0C 55134 .609E-02
56134 .316E-03 54135 .948E-11 55135 .453E-02
56135 .127E-05 54136 .155 55136 .546E-04
56136 .424E-03 55137 .763E-01 56137 .421E-03
56138 .761E-01 57139 .719E-01 56140 .537E-02
57140 .813E-03 58140 .712E-01 58141 .168E-OI
59141 .495E-01 58142 .678E-01 59142 .209E-0O
60142 .601E-03 58143 .544E-05 59143 .535E-02
60143 .451E-01 58144 .483E-01 60144 .263E-Ol
60145 .405E-01 60146 .398E-Cl 60147 .159E-02
61147 .151E-01 62147 .758E-03 60148 .228E-Ol
61148 .590E-04 61601 .839E-04 62148 .244E-02
61149 .280E-04 62149 .765E-03 60150 .109E-Ol
62150 .206E-01 61151 .312E-06 62151 .973E-03
63151 .34BE-06 62152 .912E-02 63152 .354E-06
64152 .407E-06 62153 .994E-05 63153 .702E-02
62154 .263E-02 63154 .107E-02 64154 .129E-04
63155 .314E-03 64155 .160E-05 63156 .615E-03
64156 .282E-02 63157 .278E-09 64157 .257E-04
64158 .153E-02 65159 .159E-03 64160 .674E-04
65160 .845E-05 66160 .386E-OS 66161 .232E-04
66162 .172E-01 66163 .117E-04 66164 .240E-OS
67165 .39KE-CS 69166 .727E-06 68167 .123S-07
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1 1.0 929.8 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 1.0 640.0 end

material composition of moderator within unit cell
* with smeared inconel spacer grids
h2o 3 den-.7556 .99424 579.8 end
arbm-bormod .7556 1 0 0 0 5000 100 3 .00024 579.8 end
arbm-spacer .7556 5 0 0 0 14000 2.5 22000 2.5 24000 15.0

26000 7.0 28000 73.0 3 .00576 579.8 end

he 5 end
end comp
I

I
0

base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end
I

.9398 1 3 1.0922 2 .9576 0 end

.5
assembly specification

npin/assembly-206 fuelngth-360.172 ncycles-01 nlib/cyc-1 lightel-0
printlevel-05 inplevel-2 numztotal-05 mxrepeats-1 mixmod-3 facmesh-.50 end
3 .63246 2 .67310 3 .81397 500 2.97599 3 2.99939

9 _

assembly depletion/decay parameters

I Cycle-IS, one-eighth core assembly number 03
power-27.597 burn-29.10 down-14.792 bfrac-l.000
V

end

I
end

end of input

Figure 4.9.1-3 Calculation 3 of the Isotopic Exclusion Test Depletion Calculation

-sas2h parm-skipshipdata
Crystal River, Unit 3 Assy-03, Node-01 (Cyc-lB,
44group latticecell

.0 to Cyc-lE, 75.0 EFPD1

I

II

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
kr-83 1
kr-85 1
sr-90 1
y- 6 9 1
mo-95 2
zr-93 1
zr-94 1
zr-95 1
nb-94 1
tc-99 1
rh-103 1
rh-lOS 1

1
0
0
0
0
0
0
0
0
0
0
0
0

929.8
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21
1-21

92234 .016 92235 1.930 92236 .009 92238 98.045 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end
929.8 end

*929.8 end
929.8 end
929.8 end
929.8 end
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ru-101
ru-106

pd-105
pd-108
ag-109
sb-124
se-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
la-139
ce-144
nd-143
nd-145
pm-147
pm-148
nd-147
sm-147
sm-149
am-150
sm-i51
sm-152
gd-155
eu-153
eu-154
eu-155
arbm-zirc:

1 0 1-21 929.8 ei
1 0 1-21 929.8 er
1 0 1-21 929.9 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 ec
1 0 1-21 929.8 ei
1 0 1-22 929.8 ei
1 0 1-21 929.8 er
1 0 1-21 929.8 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 es
1 0 1-21 929.8 ei
1 0 1-21 929.8 ej
1 0 1-21 929.9 es
1 0 1-21 929.9 es
1 0 1-21 929.8 es
1 0 1-21 929.8 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 er
1 0 1-21 929.8 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 er
1 .0 1-21 929.8 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 ei
1 0 1-21 929.8 er

6.56 5 0 0 0 8016 0.12 24001
40000 98.18 2 1.0 640.0 end

nd,
ind
ind
id
ind
id
id
ind
ind
ind
nd.
ind
nad
ind
ind
ind
ind
nd
id
Snd
nd
nd
nd
nd
nd
nd
nd
ind
-id
ind
t0 0.10 26000 0.20 50000 1.40

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

h2o 3 den-.7556 .99424 579.8 end
arbm-bormod .7556 1 0 0 0 5000 100 3 .00052 579.8 end
arbm-spacer .7556 5 0 0 0 14000 2.5 22000 2.5 24000 15.0

26000 7.0 28000 73.0 3 .00576 579.8 end

he 5 end
end comp
I

I
I

base reactor lattice specification

squarepitch 1.44272
more data szf-0.50 end

.9398 1 3 1.0922 2 .9576 0 end

I assembly specification

npin/assembly-208 fuelngth-360.172 ncycles-03 nlib/cyc-l lightel-0
printlevel-05 inplevel-2 numztotal-05 mxrepeats-1 mixmod-3 facmesh-.50 end

3 .63246 2 .67310 3 .81397 500 2.97599 3 2.99939

assembly depletion/decay parameters

I Cycle-18,
power-74.181
power-74.181

one-eighth core
burn-71.10
burn;-71.10

assembly number 03
down-.00000E+00 bfrac-1.000
down-10.000 bfrac-.4938

end
end
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power-27.597 burn-29.10 down-14.792 bfrac-.4615 end

end of input

end

The burnable poison initial charge composition for continuing a fuel assembly depletion
calculation is developed using the depleted abundances of B-10 and B-l in the burnable poison
material. These depleted abundances of B-10 and B-I I are obtained from the appropriate
previous SAS2H depletion and decay calculations output. The depletion of other isotopes in the
burnable poison composition are not tracked in the CRAFT7 calculation. The isotopes in the
burnable poison material other than B-10 and B-l are respecified in the burnable poison
composition of the continuing depletion calculation with their initial abundances. The total mass
of all isotopes in the burnable poison composition is calculated to assist in deternining the
weight percentages of each isotope in the composition and the density of the composition. The
burnable poison composition is then defined as an arbity material specification in the SAS2H
input deck with the nodal moderator temperature applied.

4.9.2 Calculations Performed within the CONTINUATIONWRITER
Subroutine

The density of the fuel composition in the CRAFT generated continuing depletion
SAS2H input deck must be calculated by the CONTIUXTION WR1TER subroutine..
This calculation is performed by simply dividing the total mass of the charge fuel
composition (including oxygen) in the node by the total fuel volume in the node. The
charge fuel composition (excluding oxygen) is obtained from the appropriate previous
SAS2H calculation's output The oxygen contribution and fuel volume of the node are
calculated in the same manner as previously described in the STANDARDWRITER
subroutine description.

The weight percentages of each isotope in the depleted initial charge compositions for the
fuel and burnable poison are calculated by using the following equation.

Weight Percent Mass of Constituent
of Constitezm in Material Total Material Mass

The default burnable poison material is A1203-B4C. If this burnable poison material is
specified for use in the BPRA of a continuing depletion calculation, the initial mass
abundances of the alunmnun, oxygen, and carbon in the fresh material must be calculated
for use is defining the depleted burnable material composition for the continuation case.
The first step in calculating the mass abundances of these elements is to use the following
equation to calculate the mass of B4C in the A120,-B4C material in the node.
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B4C MOSS B4C wi/% In Al03-B4C Densit OS , ,Bu bk Poison
in Node 100 ) -B4C) 'VOlume In NOde)

The carbon mass in the A1.0,-BC material of the node may then be calculated using the
following equation.

Carbon Mass In Al203-B4 - (B4C Mass In Node) * (0.217374)

The aluminum mass in the A1303-B4C of the node Is calculated using the following
equation.

Alumin100MatC wt/ol Density___

Aluminwn Man = __100 - B4C_ W D s f (,Burnable Poison 2 * 26.981539
in A 32 03 -B 4 C Vo( l )*(4 03B4) Volume In Node 101.961278

The oxygen mass in the A120r-B4C of te node is calculated using the following equation.

Oxygen Mass 100 - B4CW/* Densit of XBurnable Poison -Aluminum Mass
In A12 03 -BC [( 100 )*'Al20,-B4C)' Volume In Node in A120,-B 4 C)

The total mass of the A12 ,-B 4C material in the node for te continuation case is the sum
of the aluminum, oxygen, and carbon masses calculated from the fresh burnable poison
description, plus the depleted B-10 and B-l I masses in the burnable poison of the node
obtained from the appropriate previous SAS2H depletion and decay calculation's output.
The volume of the burnable poison material in the node must be calculated using the
following equation for use in calculating the density of the depleted burnable poison
material.

Volume of Burnable Poison N
Burnable Poison - (Cross-Sectional Area) *(4 umbero BPR S)*(Node ofiPght)

In Node In a BPR in Assembly ~eNd egi

where the burnable poison cross-sectional area Is defined in the CRAFT Input deck.

The density of the depleted burnable poison for the continuing depletion SAS2H case is
calculated by dividing the total mass of the depleted burnable poison material In the node
by the burnable poison volume in the node. The weight percentages of the constituents of
the A1203-BC material are calculated and used by CRAFT in generating the SAS2H
input deck.



Waste Package Development Design Analysis (Attachment)
Ti-r. CRC Depletion Calculations for the Rodded Asemblies i Batches 1, 2, 3, and IX e Crystal River Unit 3
Document Identlfier: BBAOOOOOO1717.0200-REVO 00 Date Printed: 7l97 Attachmentl, Page 41 of 84

The CRAFT code has the ability to model burnable poison materials other than A1201-
B4 C. If a burnable poison material otherthan gmAO-B4C is specified, the
CONTINUATION WRITER subroutine must calculate the appropriate depleted
composition for the continuing depletion SAS2H case. The first step in determining the
depleted burnable poison material composition is to calculate the total mass of the
depleted burnable poison in the node using the following equation.

Depleted Burnable S so wB-b 1 d B- II Mais
Poison Total Most. E [ PC~ W1).C0r Burabe~l-lf Node fiom Prevour

in Node 1a 100 Poplon Dets Depeion Calclation
O~.r TAM

5.10 _~ S-ll

The density of the depleted burnable poison composition is then calculated by dividing
the total depleted burnable poison mass in the node by the total burnable poison material
volume in the node.

The weight percents of the constituents of the burnable poison composition other than B-
10 and B-Il are calculated using the following equation.

Original wlh

Weight Percent of (of Constituent Original Burnable ,Burnable Poison
Constituent in 100 Poison Density ''olue *I Node)

Burnable Poison other Total Mass of Depleted Burnable Poison In Node
than B-10 and B-1l

The weight percentages of the constituents of the burnable poison material are calculated
and used by CRAFT in generating the SAS2H input deck.

4.10 CUITER Subroutine

The cutter subroutine creates a consolidated output file for each CRAFT generated SAS2H
calculation. This output file contains the timefdate stamp from the SAS2H calculation output
file, the echo of the SAS2H input deck from the SAS2H output file, and the portion of the final
ORIGEN calculation's output produced as part of the SAS2H calculation which contains the light
element, actinide, and fission product material compositions relevant to CRC evaluations. The
output files generated by the CUTTER subroutine contain the statepoint calculation's base
filename followed by the "*.cut' suffix. Section 8 contains a detailed description of the CRAFT
generated filenames.

4.11 RETRIEVER Subroutine

The RETRIEVER subroutine reads through the appropriate "*.cut" file to obtain the fuel and
burable poisoninitial charge compositions for the next SAS2H calculation. Additionally, the
RETRIEVER subroutine writes a file which contains a listing of all isotopes and their
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concentrations which were present in the ORIGEN output of the SAS2H calculation, but not

utilized in the Initial charge composition of ghe neat SAS2H calculation. This file is identified by
the initial filename identifier corresponding to the SAS2H case which is being generated

followed by a ".notese suffix. The RETREVR subroutine calculates the total mass of the
depleted fuel composition in the node which will be used as the initial charge for the next

SAS2H calculation. The total oxygen mass in the node, which is calculated in the

CONT7NUAT1ONWRIFER subrouine, is included in the total fuel mass calculated by

RETRIEVER. The weight percentages of each isotope in the fuel composition are then
calculated by RETREVER to be transferred through an anray designation to the

CONTINUATIONWRITER subroutine where they will be implemented into the appropriate

SAS2H input deck.

4.12 ZEROS Subroutine

The ZEROS subroutine is a utility for converting integer values less than 100 to a two character

string representation with leading zeros if necessary.
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5. CRAFT Input Summary

The following table summarizes the input card formats and parameters required to perform a
CRAFT calculation. The CRAFT input deck filename must be "datan".

Card Special Card Card Description
Number Notes Format

I Character m to signal that this case should pick up
from a previous statepoint, any other

character equals alternative

IA * Integer Relative cycle number at which to begin the
calculation (If Input Card ([C) I -Y

I B * Integer Relative statepoint number within the startup
cycle at which to begin the calculation

(If IC I '"Y")

2 21 Characters Problem identifier (Le, Crystal River, Unit 3)

3 3 Characters Problem prefix to be used as m n identifier in
alH filenames

4 15 Characters SCALE cross-section library to be utilized by
SAS2H

5 Real wt%/o U-235 enrichment in UOj

6 Real Mass of U per assembly (g)

7 Real Number of fuel rods in assembly

8 Real Rod pitch in assembly (cm)

9 Real Fuel pellet diamneter (cm)

10 Real Fuel rod cladding inner diameter (cm)

11I Real Fuel rod cladding outer diameter (cm)

12 Real Active fuel length (cm)

13 1 Character mY] to indicate that the assembly contains
axial blanket fuel, any other character equals

_____ _________ ~~~~~~~~alternative

13A * Real wt% U-235 enrichment in UO for axial
._____ ________ ___________ blanket fuel (If IC 13 - $T9'
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Card Special card Card Description
Number Notes Formnt - _

13B * Integer NumberofCRC axial nodes containing axial
blanket fuel {If IC 13 - T}

13C e*,R Integer CRC axial node number(s) (1-top node)
_______ ____________ containing axial blanket fuel {If IC 13 "n

14 7 Characters Spacer grid material identification (ZIRC4,
INCONEL, SS304, SS304S, SS316, SS316S)

14A Real Volume fiaction of spacer grids in the
moderator of the fuel assembly

15 10 Characters Fuel cladding material identification (ZIRC4
or ZIRCALLOY4, SS304, SS304S, SS316,

SS316S)

15A Real Average fuel cladding temperature (K)

16 I Character [Y] to indicate if a cladding specification
other than Zirc4 is required by any CR, BPR,

or APSR

16A * Integer Total number of special cladding material
compositions to be specified other than Zirc-4

._____ _______ __________ ([f IC 16 - -Y"}

1 6B *, R Integer Material mixture number to be used in
. SAS2H calculations for special cladding

_______ ________ composition (If IC 16 - "Y")

16C *, et 6 Characters Special cladding material identification
(INCONEL, SS304, SS304S, SS316,

|_____ ._____ SS316S) (fIC 16-Y")

17 Real System pressure (psia)

18 1 Character [Y to indicate if the assemblyc evr contains a
BPRA, any other character equals alternative

1 8A * Integer Number of reactor cycles in which the
assemblycontainsaBPRA (If IC 18i-"Y")

18B * integer, integer Number of different BPRA designs inserted
in assembly throughout its irradiation history,

Number of BP material used other than
.____ ____ _ AJ 203 -B4C (If IC 19 = "Y)
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Card Special Card Card Description
Number Notes Format _

18C *, 8 Real, Real, Density of burnable poison (glc), BC wt%
Real, integer, in burnable poison, Cross-sectional area of

integer, integer burnable poison in BPR (cm2), Number of
BPR's in BPRA, SAS2H material mixture

number for BPR cladding, SAS2H material
mixture number for BP material

(IfIC I8="Y")

I8D *,at Integer Number of radial zones in BPRA Path B
model (IfIC 18 "Y")

ISE *e t Integer, Real Material mixture number for zone of BPRA
Path B model, Outer radii (cm) for zone of

BPRA Path B model (lis combination must
be specified.fiom inner zone to outer zone.)

(IfIC 18 "Y")

1SF E,5t Integer, Real Material mixture number for zone of Path B
model with removed BPRA, Outer radii (cm)

for zone of Pa B model with removed
BPRA (his combination must be specified

from inner zone to outer zone.)
I _____ . ____ {t_________ (ifIC Is - "Y")

18G *,51 Integer, Real Material mixture number for zone of Path B
model for BPRA region above the BP

absorber region, Outer radii (cm) for zone of
Path B model for BPRA region above the BP
absorber region (This combination must be
specified from inner zone to outer zone.)

(ifIC Is = TY)

ISH *,51 S Characters, Material in BPR above the BP absorber
Integer material (ic., MAI203W), Corresponding

SAS2H material mixture number
(IfIC 18-"Y)

181 *, a Integer Number of isotopes in material composition
above the BP absorber material in the BPR

{IfIC is8Y) &
(Value #1 of IC 18OH * "AL203')
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Card Special Card Cart Description
Number Notes Format I

18T *, 5t Integer* Real SCALE nuclide identifier in material
composition above the BP absorber material
in thc BPR, Corresponding wt~o of nuclide in

material composition (If IC 18 = "Y") &
._____ {Value #1 ofIC ISH * "AL2031)

18K * Integer SAS2H material mixture number to be used
for the BP material specified in 18L and IBM
(IfIC t8 - "Y") & (Value #2 of IC 18B > 0)

18L * Integer Number of isotopes in the BP absorber
material mixture (If IC i8'-'Y") &

______ ______ {Value #2 of IC 1B > 0)

isM *, J Integer, Real SCALE nuclide identifier in BP absorber
material mixt, wt!Y for nuclide in mixture
{f IC 18 = "Y") & (Value #2 of IC 18B > 0)

ION | *, 9 Integer, Integer, Relative cycle number containing BPRA,
Integer, Integer Relative BPRA design number, Top axial

node containing BPRA. Bottom axial node
containing BPRA (If IC 18 "Y")

1 9 Integer Number of radial zones in standard Path B
_____ ~~~~~~~~~~model

20 at Integer, Real Material mixture number for zone of standard
Path B model, Outer radii (cm) for zone of
standard Path B model (This combination
must be specified from inner zone to outer

_______ w_______ zone.)

21 Integer Number of cross-section libraries to be
created per irradiation step

22 Integer SAS214 print level

23 Real Zone mesh factor for use by XSDRNPM

24 7 Character [SPECIAL] to indicate the input of 7
XSDRNPM calculational control parameters
to follow, any other character string indicates

no XSDRNPM calculational control
parameter input
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Car Special Card Card Description
Number Notes I Format

24A * Real XSDRNPM calculational control parameter:
Spatial Mes Factor (SZF < I for finer, SZF >

I for coarser), Default- I
(If IC 24= -SPECIA)

24B * Integer XSDRNPM calculational control parameter:
Order of Angular Quadrature, Default - 8

(If IC 24- "SPECIAL")
24C * Integer XSDRNPM calculational control parameter:

Maximum Number of Inner Iterations,
Default - 20 (If IC 24 - "SPECIAL")

24D * Integer XSDRNPM calculational control parameter:
Maximum Number of Outa Iterations,
Default - 25 (If IC 24 = "SPECIAL")

24E Real XSDRNPM calculational control parameter.
Overall Convergence Criteria, Default

0.0001 (If IC 24= "SPECIAL")

24F Real XSDRNPM calculational control parameter:
Scalar Flux Point Convergence, Default

0.0001 (If IC 24 = -SPECIAL")

24G * Integer XSDRNPM calculational control parameter:
IUS - I for upscatter scaling to speed

convergence, IUS -O for no scaling, Default
0 (IfIC 24 - 'SPECIAL")

25 Integer Number of reactor cycles in which the
_______ _______ assembly is inserted

26 a 2 Characters Reactor cycle identifier in which assembly is
_ _ ___ inserted

27 a1 Integer Number of CRC sutapoints in reactor cycle
in which the assembly is inserted (BOC is

_____ _____ always considered statepoint I in a cycle)

28 a Real Statepoint EFPD

29 at Real Length to statepoint in calendar days

30 a1 Real Downtime at statepoint
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'Card Special Card Card Description
Number Notes Fermat

31 91 Real Days of downtime at EOC

32 91 Real TotalcyclelengthinEFPD

33 a1 Real Total cycle length in calendar dayi

34 Integer Integer position of assembly in cycle

35 I Character Flag to signal if constant or variable
irradiation step histories will be specified

.______ [Y-variable. N=constantj

36 *,91 Integer Relative cycle number to which the following
boron letdown data applies

(If IC 35 - "N")

37 * Integer Relative statepoint number in the relative
cycle to which the following boron letdown

data applies (BOC statepointcquals 1)
(If IC 35- -N)

38 *, Real Irradiation step length in EFPD
.______ ___ _ (If IC 35 -N")

39 a*,3 Real Number of irradiation steps to next statepoint
______ (If IC 35 - )

40 * Real Mid-point ppmb concentration for irradiation
_____ step (IfIC 35 )

41 * 3 Integer Relative cycle number to which the following
boron letdown data applies

._____ {_____ (IfIC 3S - y)

42 *, e Integer. Relative statcpoint number in the relative
. cycle to which the following boron letdown

data applies (BOC statepoint equals 1)
(If IC 3S - y")

43 i*,t Real Number of irradiatiof steps to next statepoint
______ __________ {IfIC 35= - ")

44 *, Real, Real Imadiation step length in EFPD, Md-point
ppmb concentration for irradiation step.

______ ___________ (IfIC 35 = Y ")
45 _______ Integer Number of axial nodes for CRC calculation
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Card Special Card Card Description
I Number Notes Format

46 pi Real, Real Node number, Node height (cm)

47 6 Characters IRODDED' if any control rod assembly data is
to be provided, any other character string

equals alternative

47A * Integer Number of previously defined irradiation
steps in which the assembly contains a CRA

_____ ______ _________ (If IC 47 = URODDED"I
47A.1 *, 9 Integer Number of delineated axial assembly sections

containing the CRA during the irradiation
!_____ d____ __________ step of interest (If IC 47 - "RODDED")

47B *I Integer, Integer, Relative cycle number containing the CRA,
Integer, Integer, Relative statepoint in cycle (BOC-stpt 1),
Integer, Integer, Relative irradiation step number,

Integer Top axial node number containing CRA,
Bottom axial node number containing CRA,

CRA absorber material mixture,
CRA design description number

(If IC 47 = "RODDED")
47C * Integer Number of different CRA absorber material

mixtures that will be specified for use in this
. ____ ________ fuel assembly (If IC 47 - "RODDED")

47D * 91 Integer SAS2H material mixture Identifier for CRA
absorber material mixture

______ {_____ _________ (If IC 47 "RODDED")
47E *, I Integer Number of isotopes in CRA absorber material

mixture (If IC 47 = "RODDED")

47F M *, 8 Inlteger, Real SCALE nuclide identifier in CRA absorber
.7 Itermaterial mixture, wt*A for nuclide in mixture

_____ (If IC 47 - "RODDED")

47G * Integer Number of different CRA designs that will be
specified for use with this fuel assembly

(If IC 47 - "RODDED")
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Card | Special r Card 1 Card Description
Number Notes Format _,

47H *, M Real, Integer CRA absorber material density for design,
SAS2H material mixture number for CR

cladding in CRA design
{If IC 47 = RODDED")

471 *, i Integer Number of radial zones in the Path B unit cell
model for the assembly containing CRA

.____ ____ _________ design (If IC 47 _ "RODDED")

47J *,a1 Integer, Real Zone mixture ldentifier for use in CRA design
Path B unit cell mode!, Corresponding zone
outer radii (cm) (If IC 47 - "RODDED")

47K *, Et Integer, Real Zone mixture identifier for use in Path B unit
H cell model after the CRA is removed,

Corresponding zone outer radii (cm)
(If IC 47- "RODDED")

48 6 Characters 'RODDEI if any axial power shaping rod
assembly data is to be provided, any other

character string equals alternative

48A *Integer Number of previously defined irradiation
steps in which the assembly contains an

APSR assembly (If IC 48 -' RODDED")

48B *, lR Integer, Integer, Relative cycle number containing the APSR,
. Integer, Integer, Relative statepoint in cycle (BOCstpt 1),

Integer, Integer, Relative irradiation step number in cycle,
Integer, Integer Top axial node number containing APSR,

Bottom axial node number containing APSR,
. . APSR absorber material mixture number,

APSR assembly design description number,
APSR follow rod material mixture number

(If IC 48 - "RODDED")

48C * integer Number of different APSR assembly absorber
material mixtures that will be specified for

use with this fuel assembly
.____ ______ _____ _ {If IC 48 -"RODDED')

48D *, I Integer SAS2H material mixture identifier for APSR
assembly absorber material mixture

.____ _____ __(If IC 48 "RODDED")
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Card Special Card Card Description
Number Notes Format _

48E *, 8 Integer Number of isotopes in APSR assembly
absorber material mixture
(If IC 4g URODDED-)

48F *, at Integer, Real SCALE nuclidedidentifier in APSR absorber
material mixture, wt% for nuclide in mixture

(If IC 48 _ "RODDED")
48G Integer Number of different APSR assembly designs

that will be specified for use with this fuel
_____ _____ _________ assembly (If IC 48 = "RODDED")

48H *, 8 Real, Integer APSR absorber material density for APSR
assembly design, SAS2H material mixture

number for APSR cladding in APSRA design
(If IC 48 = "RODDED-)

481 *,a8 Integer Nume of radial zonwe in th Path B unit cll
model for the assembly containing APSR

. . . .assembly designujlfIC 48- "RODDED")

4U *, Integer, Real Zone mixture identifier for use in APSR
assembly design Path B unit cell model,

Corresponding zone outer radii (cm)
(If IC 48 - "RODDED")

48K *,8a Integer, Real Zone mixture identifier for use in Path B unit
cell model afer the APSR assembly is

removed, Corresponding zone outer radii
__._. (cm) (If IC 48 - "RODDED")

48L *,81 Integer, Real Zone mixture identifier for use in Path B unit
cell model for the follow rod section of the
APSR assembly, Corresponding zone outer

radii (cm) (If IC 48 = "RODDED")

49 a Integer Nwnber of axial nodes for fuel temperature
:__ _ _ ___ _ Iinput

50 81 Real, Real Axial node number for fuel temperature input,
.____ _____ Corresponding axial node height (cm)

5S I1 Real Axial node fuel temperature input data (F)

52 a Integer Number of axial nodes for moderator specific
volume input
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Card Special Card Card Description
Number Notes Format

53 IR Real, Real Axial node number for moderator specific
volume input, Corresponding axial node

___.__ height (cm)

54 Real Axial node moderator specific volume input
da R3/1b)

55 a Integer Number of axial nodes for bumup input data

56 et Real, Real Axial node number for burnup input,
Corresponding axial node height (cm)

57 9e Real Axial node bru Inut data

*: The existence of these input cards is dependent on certain previous input card values.
The detailed descriptions for these input cards in Section 7 explain the various
dependencies .

et: These are recursive input cards that must be entered multiple times in a specific grouping
format. The detailed descriptions for the recursive input cards in Section 7 explain the
specific grouping formats and number of required input Iterations

H: The continuous shaded boxes in the special notes column indicate groupings of
recursive input cards. The format and content of these recursive groupings are
explained in the detailed input descriptions in Section 7.

6. CRAFT Code Limits and Execution Instructions

The following listing describes the CRAFT code limitations.

1) mhe maximum number of irradiation steps allowed in a given CRAFT generated SAS2H
input deck is 23.

2) The maximum number of isotopes allowed in a CR or APSR absorber material
specification is 10.

3) The maximum number of concentric zones allowed in a SAS2H Path B model is 15.
4) The maximum number of axial nodes allowed in any axial format is 50.
5) The maximum number of reactor cycles in which an assembly may be inserted is 10.
6) The maximum number of CRC statepoints allowed in a single reactor cycle (BOC counts

as one statepoint) is 20.
7) The maximum number of BPRA design description specifications allowed is 10.
8) The maximum number of different CR absorber material mixtures allowed is 25.
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9) Ihe maximum number of CRA design description specifications allowed is 10.

10) The maximum number of APSR absorber material mixtures allowed is 25.
11) The maximum number of APSRA design description specifications allowed is 10.

The procedure for performing a fiel assembly depletion calculation with CRAFT Version 1.0

consists of the following four steps:

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

2) Assure that the CRAFT executable file, the CRAFT input deck entitled "datainw,
the "batch43' executable file, and the 'sedexecute executable file are in the same

directory. The "batch43" executable file is a script file which is used by CRAFT

to execute the SCALE code system. An ASCII listing of the "batch43" script is

shown in Table 6-1. 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 8 of this document An ASCII listing of the "sedexecute"

script is shown in Table 6-2.
3) Assure that the "sed" line editor is loaded onto the computer system and Is in te

command path (i.e., executable from the command line through the issuance of

the "sed" command).
4) Execute CRAFT.

Table 6-1 Listing of the 'batch43" Script Required for the Execution of CRAFT

t!bin/csh
if ( I ( S?SCALE ) setenv SCALE /neutronics/Scale4.3
setenv CMDS SSCALE/cNds
set pid-'$CMDS/ppid'
setenv TMPDIR /users/wriqht/scale4.3/tmp
if ( -e S1 ) then
set input-Sl
set output-Si:r.output
set msgs-$l:r.msqs

else if ( -e $l.inp ) then
set input-$1.inp
set output-Sl.out
set msgs-Si.msg

else if ( -e $l.input ) then
set input-S. input
set output-Si.output
set msgs-$l.msgs

else
echo .++4+ ..++ ++++++++++++++++++++++++++++++++ 4++++++++4++4*++.. . . . .......
echo wthe input file you specified does not existw
echo ........................................... t
exit

endif
SCHDS/scale43 $input Soutput >& $msqs
zm -r $TMPDrR

The stucture of tOic "batch43" script shown in Table 6-1 is only understandable if examined in thei

context in which it is used in the CRAFT code.
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Table 6-2 Lsting of the sedexecute" Script Required for the Execution of CRAFT

print

> $1.cut
print '* Date and Time Validation Stamp for the Execution of the SAS2H Case

>> $1.cut
print

>> Sl.cut
print ' ' >> $l.cut
zed -n $3,$4p $l.output >> $1.cut
print ' >> Sl.cut
print

>> $l.cut
print '* Echo of SAS2K Input Deck Obtained from SAS2E Output

- >> S.cut
print
I ****************.*****..*************.***4****.*.*****.*****.**,****.*********~*I

>> $1.cut
print I ' >> $l.cut
aed -n "/1 primary module access and input record/,/ end
of input/pI S1.output >> Sl.cut
print ' ' » $1.cut
print

>> $1.cut
print '* SAS2M Output Relevant to CRC Evaluations Obtained from Final ORIGEN
Case ' > Sl.cut
print

>> Sc.eut
print ' ' » $1.cut
sed -n "S2,/0 halt/pI $1.output >> $l.cut
print ' ' >> $1.cut
print
I *k-************.******.**.*.****...*********.**.********************.*******.*I.

>> $1.cut
print ' End of Extracted SAS2H Output Relevant to CRC Evaluations
*' >> $l.cut

print
,***.******,******,****.*******.****.**.*************.**.*.******.**.****.****.,*iI

>> $1.cut
print ' ' >> Sl.cut.

The stucture of the "sedexecute" script shown in Table 6-1 is only undetandable if examined in
the context in which it is used in the CU17TR" subroutine of the CRAFT code. The "sed"
command issued in the "sedexecute" script initiates the execution of the sed line editor.
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7. Detailed Descriptions of CRAFT Input Cards

input Card
Number Detailed Descriptin

1 : The CRAFT code is capable of continuing an assembly
depleton/decaiy calculation from a statepoint other tan the BOC
statepoint of relative cycle number one. Tbe requirements for
continuing a CRAFT calculation from an arbitrary statepoint
include the following-

1) all CRAFT input for the statepoints prior to the
continuation statepoint must be specified in the
CRAFT input deck for the continuation
calculation;

2) all '*.cut" files from the last statepoint
calculation prior to the continuation statepoint,
for each node, must be present in the CRAFT
execution directory.

If the CRAFT calculation is a continuation calculation, an
uppercase letter WY' should be placed in column I of this card.
Otherwise, any character other than IY will signal that the
CRAFT calculation is to begin from BOC of relative cycle
number one as defined in the CRAFT input deck.

IA : This card should only be specified if the value of card number I
is B"Y. This card should contain an integer value representing
the relative cycle number as specified in the CRAFT input deck
from which the calculation should commence. The relative
cycle number refers to the sequential cycle number in which the
assembly is inserted. The relative cycle number is not the cycle
identifier. For example, if a CRAFT calculation is to be
performed for an assembly inserted in the actual reactor cycles I
and 4, input data for the assembly would be provided to CRAFT
for cycles I and 4, in that order. Cycle I would be considered
relative cycle number 1, and cycle 4 would be considered
relative cycle number 2.

IB : This card should only be specified if the value of card number I
is 'Y". This card should contain an integer value representing
the relative statepoint, within the continuation relative cycle.
number provided on card IA. from which the calculation should
commence.
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2 This card should contain a 21 character problem identifier which
will be placed on all SAS2H input decks and echoed throughout
the SAS2H output. The problem identifier must be placed in
columns I through 21 of this card. An example of aproblem
identifier would be 'Crystal River, Unit 3".

3 : This card should contain a 3 character prefix which will be used
as the initial 3 characters of each file generated in the CRAFT
calculation.. The prefix must be placed in columns 1 through 3
of this card. An example of a prefix meaningfil for use with the
problem identifier example previously provided would be
"CR3". .

4 This card should contain the identifier for the SCALE cross-
section Iibrarywhich is to be used in all of the SAS2H
calculations generated by the CRAFT calculation. Available
SCALE cross-section libraries include the following-

1) 44GROUPNDFS or 44group;
2) 27BURNUPLIB;
3) 27GROUPNDF4;
4) 23SGROUPNDFS;
5) HANSEN-ROACH.

The 44group cross-section ilbrary is recommended for use in all
CRAFT calculations relevant to Commercial Reactor Critical
evaluations.

5 : This card should contain the weight percent of U-235 in the UO0
fuel of the assembly. This value should not be adjusted to
compensate for axial blanket fuel. Axial blanket fuel
descriptions provided later in the CRAFT input deck will
override the enrichment specified on this card as appropriate.

6 : This card should contain the total mass of uranium metal in the
fuel assembly in umits of grams per assembly.

7 This card should contain the number of fuel rods in the
assembly.

8 This card should contain the rod pitch in the assembly in units of
cm.
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9 This card should contain the nonilnal fuel pellet diameter in the
assembly in units of cm.

10 This card should contain the nominal fiiel rod cladding inner
diameter in the assembly In units of cm.

11 : This card should contain the nominal fuel rod cladding outer
diameter in the assembly in units of cm.

12 This card should contain the nominal active fuel length in the
assembly in units of cm.

13 : The CRAFT code is capable of modeling filt assemblies which
utilize axial blanket fuel designs. If the assembly utilizes an
axial blanket fuel design, an uppercase letter "Yi should be

* placed in column I of this card. If the assembly does not Btilize
an axial blanket fuel design, any character other than vY should

- be specified.

13A : This card should only be specifid if the value of card number
13 is 'Y". This card should contain the weight percent of U-235
in the U0 2 fuel of the axial blanket region of the assembly.

13B : This card should only be specified if the value of card nmber
13 is rY". This card should contain an integer number
representing the number of CRC axial nodes that will contain
the axial blanket fuel.

13C This card should only be specified if the value of card number
13 is TY. This card should contain a single integer value which
identifies a CRC axial node containing axial blanket fulW. This
input card must be repeated a number of times equal to the value
specified on input card 13B.

14 : This card should contain a 7 character name, beginning in
column 1, which specifies the spacer grid material. The
currently available spacer grid material specifications include-

I) ZRC-4
2) INCONET
2) SS304
3) SS304S
4) SS316
5) SS316S.
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14A : This card should contain a value representing the volume

faction of the moderated region of the fuel assembly which is
displaced by spacer grid material. The sum of the moderator
volume fraction end the spacer grid volume fiaction should
equal one. The moderator and spacer grid volumes present in
the assembly-to-assembly spacing region may also be included
in calculation of the spacer grid volume fraction to be input on
this card.

15 : This card should contain the identification of the fuel cladding
material. The identification must be specified in columns 1
through 10. The currently available cladding material
specifications include-

1) Zirc-4 or ZIRCALLOY4
2) INCONEL
3) SS304
4) SS304S
5) SS316
6) SS316S.

I5A : This card should contain an average fuel rod cladding
temperature value in units of degrees Kelvin that will be used
consistently throughout the CRAFT generated SAS2H
calculations.

16 : The CRAFT code is capable of modeling CRA's, APSRA's, and
BPRA's with cladding material compositions other than the
default Zirc-4. If any cladding material must be specified other
than the default Zirc-4, an uppercase letter GYP should be placed
in column 1 of this card. If Zirc-4 is the only cladding material
utilized in the CRAFT calculation, any character other than r
should be specified.

16A : This card should only be specified if the value of card number
16 is Y". This card should contain an integer value specifying
the number of additional cladding materials to be specified other
than the default cladding material Zirc4.
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Input cards 16B and 16C represent an Input grouping that must be specified recursively
for each cladding material as denoted On input card 16A. This means that Input cards
16B and 16C would be Input for the first cladding material, and then input again for the
second cladding material, etc., until all of the cladding materials other than ZIrc-4 which
are utilized In the CRAFT calculation, as specified on Input card 16A, have been.
described.

16B : This card should only be specified if the value of card number
16 is "Y. This card ould contain an integer value
representing the material mixture number which corresponds to
a cladding material specification that may be specified in he4
SAS2M input decks generated by the CRAFT calculation.

16C This card should only be specified if the value of card number
16 is 'Y". This card should contain either a 5 or 6 character
identifier corresponding to the cladding material. The cladding
material identifiers currently available in CRAFT include the
following-

1) SS304
2) SS304S
3) SS316
4) SS316S.
5) INCONEL

17 : This card should contain the system pressure in units of psi.

18 : The CRAFT code is capable of modeling an assembly that
contains a BPRA. Usually, fuel assemblies may contain a
BPRA in one cycle but not in subsequent cycles. If the fuel
assembly for which the CRAFT calculation Is to be performed
contains a BPRA in any of its specified reactor cycles, an
uppercase letter wY" should be placed in column I of this card.
Any other character signifies that the assembly never contains a
BPRA.

I 8A This card should only be specified if the value of card number
18 is "Y. This card should contain an integer value
representing the number of reactor cycles in which the fuel
assembly contains a BPRA.
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I 8B This card should only be specified if the value of card number
18 is "Y. This card should contain two integer values
delineated by spaces. The first value represents the number of
different BPRA designs inserted in the fuel assembly during its
irradiation history. The second value represents the number of
BP absorber materials other than the default, A1203-BAC, which
are utilized during the irradiation of the assembly as specified in
the CRAFT calculation.

Input cards 18C through 18J represent an input grouping that must be specified
recursively for each BPRA design as denoted on input card 18B. This means that input
cards 18C through 18U would be Input for BPRA design 1, and then input again for
BPRA design 2, etc., until all of the number of BPRA designs specified on input card 18B
have been described.

18C : This card should only be specified if the value of card number
18 is Yi. This card should contain 6 values delineated by
spaces. The first value should be the density of the A1201-B 4C
burnable absorber material. Thesecond value should be the
weight percent of the B4C in the A120 3-B4C absorber material.
The third value should be the cross-sectional area of the
burnable poison material in a single BPR The fourth value
should be the number of BPR's in the BPRA. The fifth value
should be the BPR cladding material mixture nurnber to be
utilized in the CRAFT generated SAS2H calculations. The sixth
value should be the BP absorber material mixture number to be
utilized in the CRAFT generated SAS2H calculations.

18D : This card should only be specified if the value of card number
18 is ". lis card should contain the integer number of radial
zones that will be used to describe the SAS21H Path B model for
the assembly node containing the BPRA.

1SE This card should only be specified if the value of card number
18 is Yl". This card contains the description of a single radial
zone in the SAS2H Path B model for the assembly containing
the BPRA. This card should contain two vahies delineated by
spaces. The first of which should be an integer value
representing the SAS2H material mixture number for the Path B
model radial zone which this card represents. The second value
should be the outer radius (cm) of the Path B model radial zone
which this card represents. This input card must be repeated a
numnber of times equal to that specified on input card l8D.
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1SF This card should only be specified if the value of card number
18s is Y. if an assembly contains a BPRA in one cycle but not
in another, an alternative SAS2H Path B model must be
provided that describes the assembly after removal of the BPRA.
This alternative Path B model must contain the same number of
radial zones as the Path B model with the BPRA inserted. This
card contains the description of a single radial zone in the
SAS2H Path B model for the assembly node with the BPRA
removed. This card should contain two values delineated by
spaces. The first of which should be an integer value
representing the SAS2H material mixture number for the Path B
model radial zone which this card represents. The second value
should be the outer radius (cm) of the Path B model radial zone
which this card represents. This input card must be repeated a
number of times equal to that specified on input card I SD.

1SG - This card should only be specified if the value of card number
I is NY. Some BPR designs incorporate a non-absorbing
region above the poison region in the BPR. To accomodate this
type of BPR design an alternative SAS2H Path B model must be
provided that describes the BPR assembly above the poison
region of the BPR. This alternative Path B model must contain
the same number of radial zones as the Path B model with the
BPRA inserted. This card contains the description of a single
radial zone in the SAS2H Path B model for the assembly node
containing the BPRA region above the poison region of the
BPR. This card should contain two values delineated by spaces.
The first of which should be an integer value representing the
SAS2H material mixture number for the Path B model radial
zone which this card represents. The second value should be the
outer radius (cm) of the Path B model radial zone which this
card represents. This input card must be repeated a number of
times equal to that specified on input card I SD.
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ISH

181

183

18K

18L

This card should only be specified if the value of card number
18 is WY". This card contains a five character entry followed by
an integer entry. This card should contain the 5 character string
"AL203" if the material in the non-absorbing region of the BPR
(above the poison region of the BPR) is composed of A1203.
Any other character string indicates that a material other than
A1203 is present in the BPR above the poison region. The
integer entry of this card should be the SAS2H material mixture
number for the material within the BPR above the BP absorbing
region.

This card should only be specified if the value of card number
18 is 'Y, and the character string pecfied on input card ISH is
not MAL203". This card should contain an integer value
indicating the number of isotopes in the composition of the
material contained within the BPR above the poison region.

This card should only be specified if the value of card number
I is "Y, and the character string specified on input card IOH is
not "AL203". This card should contain an integer value and a
floating-point value. The first value specified on this card
should be an integer representing the SCALE nuclide identifier
for a constituent of the material composition within the BPR
above the poison region. The second value should be a floating-
point value representing the corresponding wt% of this nuclide
in the material composition. This input card should be repeated
a number of times equal to that specified on input card 181.

This card should only be specified if the last value of card
number ISB is greater than zero. This card should contain an
integer value representing the SAS2H material mixture number
for the BP absorber material being specified on cards I EL and
IBM.

This card should only be specified if the last value of card
number IEB is greater than zero. This card should contain an
integer value specifying the number of isotopes in the BP
absorber material mixture specified on input card I SK.
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IBM : This card should only be specified if the last value of card
number 18B is greater than zero. This card should contain two
values delineated by spaces. The first value should be the
SCALE nuclide identifier corresponding to a constituent of the
BP absorber material mixture specified on input card 18KI The
second value should be the weight percent of the nuclide,
identified by the first value, in the BP absorber material mixture
specified on input card 18K. If the BP absorber material
contains boron, the SCALE nuclide identifiers for B-10 and B-
11 must be specified explicitly. This input card must be
repeated a number of times equal to that specified on input card

U 8L such that data for all nuclides in the BP absorber material
mixture are provided, and the sum of the weight percents of the
nuclides in the mixture equals 100.

I EN This card should only be specified If the value of card number
18 is Y". This input card contains four integervalues
delineated by spaces. The first value is the relative cycle number
containing a BPRA. The second-value is the relative BPRA
design number corresponding to the order in which information
was provided in the groupings of input cards 18C through I SF.
The third value is the upper CRC axial node number containing
the BPRA (the topmost CRC node number is always considered
1). The fourth value is the lower CRC axial node number
containing the BPRA. This input card must be repeated a
number of times equal to the value specified on input card I 8A.

19 : This card should contain an integer value representing the
* rnumber of radial zones in the SAS2H Path B model for the fuel

assembly as it would be if the assembly never contained a
BPRA, a CRA, or an APSR assembly during its irradiation
history. This is called the standard Path B model.

20 : This card contains the description of a single radial zone in the
standard Path B model for the fuel assembly. This card should
contain two values delineated by spaces.. The first of which
should be an integer value representing the SAS2H material
mixture number for the Path B model radial zone which this card
represents. The second value should be the outer radius (cm) of
the Path B model radial zone which this card represents. This
input card must be repeated a number of times equal to that
specified on input card 19.
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21 This card should contain an integer value representing the
number of cross-section libraries that are to be produced for each
irradiation step in the SAS2H calculations generated by CRAFT.
The number of cross-section libraries per irradiation step for
CRC evaluations should be set to 1.

22 : This card should contain an integer value representing the
SAS2H print level desired for the output of SAS2H calculations
generated by CRAFT. The minimum print level allowed for
CRC evaluations is S. A complete listing and description of the
available print levels is provided on page S23. IS of reference 1.

23 This card should contain the zone mesh factor that should be
utilized by XSDRNPM in the SAS211 calculations generated by
CRAFT. A description of the zone mesh factor is provided on
page S2.5.5 of reference 1.

24 - The CRAFT calculation allows the specification of special
XSDRNPM control parameters that will be utilized in SAS2H
calculations generated by CRAFT. If any of the special control
parameters described in cards 24A through 24G are to be
specified, the character string "SPECIAL" must be provided in
columns I through 7 of this card. Any other character string
specification indicates that the default XSDRNPM control
parameters are to be utilized.

24A This card should only be specified if the value of card number
24 is "SPECIAL. This card contains the XSDRNPM
calculational control parameter SZF. The size of the largest
spatial mesh interval can be adjusted by entering a value for
SZF. SZF less than 1 indicates a finer mesh spacing. SZF
greater than one indicates a coarser mesh spacing. SZF equal to
.1 is the default.

24B : This card should only be specified if the value of card number
24 is "SPECIAL". This card contains the XSDRNPM
calculational control parameter ISN. The ISN value specifies
the order of angular quadrature for XSDRNPK Quadrature sets
are geometry-dependent quantities that are defaulted to a value
of S.



Waste Package Development Design AalyiA
Tile -CRC Depletion Calculaions for de Rodded Assembliesi2BZatches 1 2,3, harlaX of Ciysta Rwve Unht 3
Document ident~ler: BBA000OO01717-020000040 REV 0o Date Pinted: 7/3197 Attachment , Page 65of4

Input Card
Nmber , tIfleD =io

24C : This card should only be specified if the value of card number
24 is 'SPECIAL". This card contains the XSDRNPM
calculational control parameter IIM. The IlM value specifies the
maximum number of inner iterations to be used by XSDRNPM.
The default value is 20.

24D : This card should only be specified if the value of card number
24 is "SPECIAL". This card contains dhe XSDRNPM
calculational control parameter 1CM. The 1CM value specifies
the maximum number of outer iterations to be used by
XSDRNPM. The default value is 25.

24E This card should only be specified if the value of card number
24 is "SPECIAL". This card contains the XSDRNPM
calculational control parameter EPS. The EPS value specifies
the overall convergence criteria. This value is used by
XSDRNPM after each outer iteration to determine if the
problem has converged. The default value of EPS is 0.0001. A
smaller value tightens the convergence criteria, and a larger
value loosens the convergence criteria.

24F : This card should only be specified if the value of card number
24 is "SPECIAL". This card contains the XSDRNPM
calculational control parameter PTC. The PTC value specifies
the point flux convergence criteria used by XSDRNPM to
determine if convergence has been achieved after an inner
iteration. The default value of PTC is 0.0001. A smaller value
tightens the convergence criteria, and a larger value loosens the
convergence criteria.

24G This card should only be specified if the value of card number
24 is "SPECIAL". This card contains the XSDRNPM
calculational control parameter IUS. The lUS value is a flag to
direct XSDRNPM to use an upscatter scaling technique to
accelerate the solution or force convergence. The default value
is 0, which indicates that upscatter scaling is not used. An ITUS
value of 1 directs XSDRNPM to use the upscatter scaling
technique. The default value is 0.

25 This card should specify an integer number of reactor cycles in
which the fuel assembly is inserted in the CRAFT calculation.
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Input cards 26 through 34 represent anInput grouping that must be specified recursively
for each reactor cycle In which the fuel assembly Is Inserted in the CRAFT calculation as
denoted on Input card 25. This mens that Input cards 26 through 34 would be Input for
the first reactor cycle, and then Input again for the second reactor cycle, etc, until all of
the number of reactor cycles specified on Input card 25 have been described.

26 : This card should contain a 2 character reactor cycle identifier
that will be used to identify the cycle on appropriate SAS2H
input decks generated by the CRAFT calculation. For example,
if the first reactor cycle were identified as Cycle-lAA, the value
of this input card should be 'IA". If a reactor cycle were
identified as Cycle-l , the value of this input card should be
"011, etc..

27 : This card should contain an integer value specifying the number
of CRC statepoints in the reactor cycle specified on input card
number 25. The BOC is always considered statepoint I in a
CRC evaluation. For example, if the reactor cycle specified on
card 25 contained one mid-cycle CRC statcpoint, the value
specified on this card would be 2.

Input cards 28 through 30 represent an input grouping that must be specified recursively
for each CRC statepoint in the reactor cycle as denoted on input card 27. This means
that input cards 28 through 30 would be input for the first statepoint (BOC), and then
input again for the second statepoint, etc., until all of the number of CRC statepoints In
the reactor cycle as specified on input card 27 have been described.

28 : his card should contain a value specifing the EFPD for the
statepoint. If the first statepoint in a reactor cycle (BOC) is
being described, the value of this card should be 0.

29 This card should contain a value specify the length in
calendar days from the BOC to the CRC statepoint. If the first
statepoint in a reactor cycle (BOC) is being descibed, the value
of this card should be 0.

30 : This card should contain a value specifying the downtime in
calendar days for the reactor shutdown at the CRC statepoint. If
the first statepoint in a reactor cycle (BOC) is being described,
the value of this card should be 0.

31 : This card should contain a value specifying the downtime in
calendar days at the EOC reactor shutdown.
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32

33

34

Detailed Description

This card should contain a value specifying the total EFPD for
the reactor cycle from the BOC startup to the EOC shutdown.

This card should contain a value specifing the total cycle length
in calendar days from the BOC startup to the EOC Shutdown.

This card should contain an integer value less tman 100 that
specifies the position of the fuel assembly in the symmetrical
representation of the reactor core. Typically, a CRC evaluation
is performed using core symmetry to reduce the overall
calculation time required to perform the evaluation. When core
symmetry is used, the input parameters utilized in the CRAFT
calculation for each node of an assembly are the average of the
parameters from each symmetric core location corresponding to
the assembly node. Usually, one-eighth core symmetry is
utilized in performing CRC evaluations.

35 : This card should contain a single character to signal to CRAFT
whether variable or constant irradiation step description data
will be provided. The variable irLadiation step description input
allows the specification of unique irradiation step durations for
each irradiation step in a statepoint calculation. This option may
be useful when modeling rodded cycles. The constant
irradiation step duration applies the same irradiation step length
to a specified number of irradiation steps in a given statepoint
calculation. The character "Y" placed in column one of the
input card specifies variable irradiation step duration input. The
character 'N placed in column one of the input card specifies
constant irradiation step duration input.

Input cards 36 through 40 should be specified only if the value of input card 35 is "N".
Input cards 36 through 40 represent an Input grouping that must be kpecified recursively -
for each reactor cycle in which the fuel assembly is inserted in the CRAFT calculation as
denoted on input card 25. This means that input cards 36 through 40 would be Input for
the first reactor cycle, and then Input again for the second reactor cycle, etc., until all of
the number of reactor cycles specified on input card 25 have been described.
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36 : This card should only be specified if the value of card number

35 is N'. This card should contain an integer value specifying
the relative cycle number to which the input data provided in the
current grouping of input cards 36 thrbugh 40 apply. For
example, if the CRAFT calculation involved two reactor cycles
labeled Cycle-l and Cycle-S, the relative cycle number
corresponding to Cycle-S would be specified as 2.

Input cards 37 through 40 represent an Input grouping that must be specified recursively
for the SAS2M calculations commencing from each statepoint In the relative reactor cycle
specified on input card 36. ThIs means that Input cards 37 through 40 would be Input
for the first statepoint calculation (BOC to otatepoint 2) In the reactor cycle, and then
Input again for the second statepoint calculation (perhaps statepolnt 2 to statepoint 3) in
the reactor cycle, etc., until all of the statepoint calculations In the reactor cycle, as
specified an Input card 27 corresponding to the appropriate reactor cycle, have been
described. The last Iteration of Input cards 37 through 40 for a given reactor cycle
should correspond to the last mid-cycle statepoint to EOC SAS2H calculation.

37 This card should only be specified if the value of card number
35 is 'W. This card should contain an integer value
corresponding to tde relative statepoint calculation number in
the reactor cycle for which input data is being provided. The
BOC to mid-cycle statepoint 2 calculation is always considered
relative statepoint calculation 1. The last mid-cycle statepoint to
EOC calculation is always considered the last relative statepoint
calculation in a given reactor cycle.

38 : This card should only be specified if the value of card number
35 is "N". This card should contain a value specifying the
irradiation step length in EFPD for the SAS2H statepoint
calculation for which input data is being provided. If the value
on input card 35 is N, the CRAFT code only allows the use of
a fixed Irradiation step length in each generated SAS2M
calculation. However, different irradiation step lengths may be
specified for different CRAFT generated SAS2H calculations

39 This card should only be specified if the value of card number
35 is 'W. This card should contain an integer value specifying
the number of irradiation steps to be utilized in the CRAFT
generated SAS2H calculation corresponding to the statepoint
calculation for which input data is being provided.
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40 This card should only be specified if the value of card number
35 is N. This card should contain the soluble boron
concentration in units of ppmb at the mid-point of a given
irradiation step in the current statepoint calculation for which
input data is being provided. This input card must be repeated a
number of times equal to that specified on input card 39. The
order of repetition of this input card should be such that the
initial ppmb concentration corresponds to the first irradiation
step, and the final ppmb concentration corresponds to the last
irradiation step in the statepoint calculation of interest.

Input cards 41 through 44 should be specified only If the value of Input card 35 Is "m".

Input cards 41 through 44 represent an input grouping that must be specified recursively

for each reactor cycle [n which the fuel assembly Is Inserted in the CRAFT calculation as

denoted on input card 25. This means that input cards 41 through 44 would be input for

the firt reactor cycle, and then input again for the second reactor cycle, etc., until all of

the number of reactor cycles specified on input card 25 have been described.

41 : This card should only be specified if the value of card number
35 is "Y'. This card should contain an integer value specifying
the relative cycle number to which the input data provided in the
current grouping of input cards 41 through 44 apply. For
example, if the CRAFT calculation involved two reactor cycles
labeled Cycle-I and Cycle-S, the relative cycle number
corresponding to Cycle-S would be specified as 2.

Input cards 42 through 44 represent an Input grouping that must be specified recursively

for the SAS2H calculations commencing from each statepoint In the relative reactor cycle

specified on input card 41. This means that input cards 42 through 44 would be input

for the first statepoint calculation (BOC to statepolnt 2) in the reactor cycle, and then

Input again for the second statepoint calculation (perhaps statepoint 2 to statepoint 3) In

the reactor cycle, etc., until all of the statepoint calculations In the reactor cycle, as

specified on Input card 27 corresponding to the appropriate reactor cycle, have been
described. The last iteration of input cards 42 through 44 for a given reactor cycle

should correspond to the last mid-cycle statepoint to EOC SAS2H1 calculation.
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42 This card should only be specified if the value of card nurnber
35 is GY". This card should contain an integer value
corresponding to ihe relative statepoint calculation number in
the reactor cycle for which input data Is being provided. The
BOC to mid-cycle statepoint 2 calculation is always considered
relative statepoint calculation 1. The last mid-cycle statepoint to
EOC calculation is always considered the last relative statepoint
calculation In a given reactor cycle.

43 This card should only be specified if the value of card number
35 is T". This card should contain an integer value specifying
the number of irradiation steps to be utilized in the CRAFT
generated SAS2H calculation corresponding to the statepoint
calculation for which input data is being provided.

44 : This card should only be specified if the value of card number
35 is NY". This card should contain two real values delineated
by spaces. The first value on this card should specify the
irradiation step length in EFPD for the SAS2H statepoint
calculation for which input data is being provided. The second
value on this card should specify the soluble boron concentration
in units of ppmb at the mid-point of a given irradiation step in
the current statepoint calculation for which input data is being
provided. This input card must be repeated a number of times
equal to that specified on input card 43. The order of repetition
of this Input card should be such that the initial ppmb
concentration corresponds to the first irradiation step, and the
final ppmb concentration corresponds to the last irradiation step
in the statepoint calculation of interest.

45 This card should contain an integer value corresponding to the
number of axial nodes utilized in the CRC evaluation.

46 : This card contains two integer values delineated by spaces. The
first value specifies an axial node number in the CRC axial
format. The second value specifies the corresponding node
height in units of cm. his card must be repeated a number of
times equal to that specified on input card 45. Tbe repetition of
this card should be performed such that the CRC axial node data
is provided in sequential order (i.e., node I through node N,
whereN is.the final node). Node Ishould always be specified as
the top node of the fuel assembly.
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47 The CRAFT code Is capable of modeling an assembly that
contains a CRA. If the fiel assembly for which the CRAFT
calculation is to be performed contains a CRA in any of Its
specified reactor cycles, the character string "RODDED" should
be placed in columns 1 through 6 of this card. Any other
character string dignifies that the assembly never contains a
CR.

47A This card should only be specified if the value of card number
47 is RRODDED'. This card should contain an integer value
specifing the number of previously defined irradiation steps in
the CRAFT calculation in which the fuel assmnbly contains a
CRA

47A.I This card should only be specified if the value of card number
47 is "RODDED". This card should contain an integer value
specifying the number of axial section of the fuel assembly
which contain a CRA during the irradiation step for which data
is being provided. This card should be repeated the number of
times specified in card nwnber 47A.
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47B : This card should only be specified if the value of card number
47 is *RODDED". This card must be repeated a member of
times equal to that specified on input card 47A1. This card
should contain 8 integer values delineated by spaces. The first
integer value specifies the relative cycleknuber in the CRAFT
calculation in which a CRA is inserted. The second integer
value specifies the relative statepoint calculation number in
which a CRA is inserted in the cycle identified by the first value
of this card. The BOC to statepoint I is always considered
statepoint calculation 1. The third value specifies the relative
irradiation step number in the statepoint calculation identified by
the second value of this card in which the CRA is inserted. The
fourth value specifies the upper CRC axial node of the axial
assembly section containing the CRA in the relative irradiation
step'specified by the third value ofthis card. lhe top node in the
CRC axial format is always node 1. The fifth value specifies the
lower CRC axial node of the axial assembly section containing
the CRA in the relative irradiation step specified by the third
value of this card. The CRAFT code is capable of modeling
numerous CRA absorber material mixtures and CRA designs for
insertion in an assembly throughout its irradiation history. The
sixth value specifies the CRA absorber material mixture number
for SAS2H corresponding to the CRA described on this card.
The CRA absorber material specifications and mixture numbers
are specified on input cards 47C through 47F. The seventh
value specifies the CRA design description nuinber
corresponding to the CRA described on this card. The CRA
design inputs are specified on input cards 47G through 47K.
The CRA design description number corresponds to the relative
position in which the relevant CRA design description input is
providedin the CRAFT input decl

47C This card should only be specified if the value of card number
47 is "RODDED". This card should contain an integer value
specifying the number of different CRA absorber material
mixtures which must be specified for use in the various CRA
designs which are inserted in the fuel assembly during its
irradiation history relevant to the CRAFT calculation.
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Input cards 47D through 47F represent an Input grouping that must be specified
recursively for each CRA absorber material mixture used In the CRAFT calculation as
denoted on Input card 47C. This means that Input cards 47D through 47F would be
input for the first CRA absorber material mixture, and then input again for the second
CRA absorber material mixture, etc., until an of the CRA absorber material mixtures
specified on Input card 47C have been described.

47D: This card should only be specified if the value of card number
47 is PRODDED". This card should contain an integer value
denoting the material mixture number that should be utilized in
the CRAFT generated SAS2H calculations to identify the CRA
absorber material mixture for .hich Input is being provided.

47E This card should only be specified if the value of card number
47 is "RODDED". This card should contain an integer value
specifying the number of isotopes in the CRA absorber material
mixture specified on input card 471).

47F : This card should only be specified if the value of card numbe
47 is "RODDEDW. This card should contain two values
delineated by spaces. The first value should be the SCALE
nuclide identifier corresponding to a constituent of the CRA
absorber material mixture specified on input card 471). The
second value should be the weight percent of the nuclide,
identified by the first value, in the CRA absorber material
mixture specified on input card 47D. This input card must be
repeated a number of times equal to that specified on Input card
47E such that data for all nuclides in the CRA absorber material
mixture are provided, and the sum of the weight percents of the
nuclides in the mixture equals 100.

47G : This card should only be specified if the value of card number
47 is WRODDED". This card should contain an integer value
specfying the number of different CRA design descriptions that
will be specified for use in the CRAFT calculation.

Input cards 47H through 47K represent an input grouping that must be specified
recursively for each CRA design used in the CRAFT calculation as denoted on Input.
card 47G. ThIs means that input cards 4711 through 47K would be input for the first
CRA design description, and then input again for the second CRA design description,
etc., until ali of the CRA design descriptions specified on input card 47G have been.'
described. The order in which the CRA design descriptions are provided determines the
relative CRA design number which corresponds to the description.
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47H: This card should only be specified if the value of card number
47 is ORODDED". This card contains two values delineated by
spaces. MT first value should specify the absorber material
density in units of g/cc for the CRA iesign for which input is
being provided. The second value should be an integer
specifying the SAS2H material mixture number for the CR
cladding in the CRA design for which input Is being provided.

47 : This card should only be specified if the value of card number
47 is 'RODDED". This card should contain an integer value
specifying the number of radial zones utilized in the SAS2H
Path B model for the fuel assembly containing the CRA design
for which input is being provided.

47J : This card should only be specified if the value of card number
47 is PRODDED". This card contains the description of a single
radial zone in the SAS2H Path B model for the fiul assembly
containing the CRA design for which input is being provided.
This card should contain two values delineated by spaces. The
first of which should be an integer value representing the
SAS2H material mixture number for the Path B model radial
zone which this card represents. The second value should be the
outer radius of the Path B model radial zone which this card
represents. This input card must be repeated a munber of times
equal to that specified on input card 47L

47K This card should only be specified if the value of card number
47 is "RODDED". If an assembly contains a CRA in one cycle
but not in another, an alternative SAS2H Path B model must be
provided that describes the assembly after removal of the CRA.
This alternative Path B model must contain the same number of
radial zones as the Path B model with the CRA inserted. This
card contains the description of a single radial zone in the
SAS2H Path B model for the assembly after the removal of the
CRA design for which input is being provided. This card should
contain two values delineated by spaces. The first of which
should be an integer value representing the SAS2M material
mixture number for the Path B model radial zone which this card
represents. The second value should be the outer radius of the
Path B model radial zone which this card represents. This input
card must be repeated a number of times equal to that specified
on input card 471.
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48 : The CRAFT code is capable of rhodeling a fuel assembly that
contains a APSRA. If the fuel assembly for which the CRAFT
calculation Is to be performed contains an APSRA in any of its
specified reactor cycles, the character string URODDED" should.
be placed in columns I through 6 of this card. Any other
character string signifies that the assembly never contains an
APSRA.

48A : This card should only be specified if the value of card number
48 is 'RODDED". This card should contain an integer value
specifying the number of previously defined irradiation steps In
the CRAFT calculation in which the fuel assembly contains an
APSRA.
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48B This card should only be specified if the value of card number

48 is "RODDED'. This card must be repeated a number of
times equal to that specified on input card 48LA This card
should contain 7 integer values delineated by spaces. Tle first
integer value specifies the relative cycle number in the CRAFF
calculation in which a APSRA is inserted.. Ie second integer
value specifies the relative statepoint calculation number in
which a APSRA is inserted in the cycle identified by the first
value of this card. The BOC to statepoint I is always considered
statepoint calculation 1. Tie ihird value specifies the relative
irradiation step number in the statepoint calculation identified by
the second value of this card in which the APSRA is inserted.
The fourth value specifies the upper CRC axial node of the axial
assembly section containing the APSRA in the relative
irradiation step specified by the third value of this card. The top
node in the CRC axial format is always node 1. The fifth value
specifies the lower CRC axial node of the axial assembly section
containing the APSRA in the relative Irradiation step specified
by the third value of this card. The CRAFT code is capable of
modeling numerous APSRA absorber material mixtures and
APSRA designs for insertion in an assembly throughout its
Irradiation history. The sixth value specifies the APSRA
absorber material mixture number for SAS2H corresponding to
the APSRA descibed on this card. The APSRA absorber
material specifications and miture numbers are specified on
input cards 48C through 48F. The seventh value specifies the
APSRA design description number corresponding to the APSRA
described on this card. The APSRA design inputs are specified
on Input cards 48G through 48K. The APSRA design
description number corresponds to the relative position in which
the relevant APSRA design description input is provided in the
CRAFT input dccL The eighth value is the SAS2H material
mixturc number corresponding to the APSR follow rod material.

48C : This card should only be specified if the value of card number
48 is "RODDED". This card should contain an integer value
specifying the number of different APSRA absorber material
mixtures which must be specified for use in the various APSRA
designs which are inserted in the fuel assembly during its
irradiation history relevant to the CRAFT calculation.
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Input cards 48D through 48F represent an Input grouping that must be specified
recursively for each APSRA absorber knaterial mixture used In the CRAFT calculation
as denoted on Input card 48C. This means that input cards 48D through 48F would be
Input for the first APSRA absorber material mixture, and then Input again for the
second APSRA absorber material mixture, etc., until all of the APSRA absorbermaterial
mixtures specified on input card 48C have been described.

48D This card should only be specified if the value of card number
48 is IRODDED'. This card should contain an integer value
denoting the material mixture number that should be utilized in
the CRAFT generated SAS2H calculations to identify the
APSRA absorber material mixture for which input is being
provided.

48E This card should only be specified if the value of card number
48 is "RODDED". This card should contain an integer value
specifig the nwnber of isotopes in the APSRA absorber
material mixture specified on input card 48).

48F This card should only be specified if the value of card number
48 is "RODDED". This card should contain two values
delineated by spaces. The first value should be the SCALE
nuclide identifier corresponding to a constituent of the APSRA
absorber material mixture specified on input card 48D. The
second value should be the weight percent of the nuclide,
identified by the first value, in the APSRA absorber material
mixture specified on input card 48D. This input card must be
repeated a number of times equal to that specified on input card
48E such that data for all nuclides in the APSRA absorber
material mixture are provided, and the sum of the weight
percents of the nuclides in the mixture equals 100.

48G This card should only be specified if the value of card number
48 is "RODDED". This card should contain an integer value
specifying the number of different APSRA design descriptions
that will be specified for use in the CRAFT calculation.
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Input cards 48H through 48L represent an input grouping that must be specified
recursively for each APSRA design used In the CRAFT calculation as denoted on input
card 48G. This means that input cards 48H1 through 48L would be Input for the first
APSRA design description, and then Input again for the second APSRA design
description, etc, until all of the APSRA design descriptions specified on Input card 48G
have been described. The order in which the APSRA design descriptions are provided
determines the relative APSRA design number which corresponds to the description.

48H : This card should only be specified if the value of card number
49 is 'RODDED". This card should contain two values
delineated by spaces. The first value should specify the absorber
material density in units of gfcc for the APSRA design for which
input is being provided. The second value should be an integer
specifying the SAS2H material mixture for tem APSR cladding
in the APSRA for which input is being provided.

481 h: Tis card should only be specified if the value of card number
48 is 'RODDED". his card should contain an integer value
specifying the number of radial zones utilized in the SAS2H
Path B model for the fuel assembly containing the APSRA
design for which input is being provided.

48J This card should only be specified if the value of card number
48 is 'RODDED". This card contains the description of a single
radial zone in the SAS211 Path B model for the fuel assembly
containing the APSRA design for.which input is being provided.
This card should contain two values delineated by spaces. The
first of which should be an integer value representing the
SAS2H material mixture number for the Path B model radial
zone which this card represents. The second value should be the
outer radius of the Path B model radial zone which this card
represents. This input card must be repeated a number of times
equal to that specified on input card 481.
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48K : This card should only be specified if the value of card number
48 is WRODDED". If an assembly contains a APSRA in one
cycle but not in another, an alternative SAS2H Path B model
must be provided that describes the assembly after removal of
the APSRA. This alternative Path B model must contain the
same number of radial zones as the Path B model with the
APSRA insertcd. This card contains the description of a single
radial zone in the SAS2H Path B model for the assembly after
the removal of the APSRA design for which input is being
provided. his card should contain two values delineated by
spaces. The first of which should be an integer value
representing the SAS2H material mixture nunber for the Path B
mode! radial zone which this card represents. The second value
should be the outer radius of the Path B model radial zone which
this card represents. This input card must be repeated a number
of times equal to that specified on input card 481.

48L This card should only be specified if the value of card number
48 is 'RODDED". APSRA designs typically utilize follow rods
which are not of the same material composition as the APSR
cladding. To facilitate modeling of the APSR follow rod region,
an alternative SAS2M Path B model must be provided that
describes the follow rod region of the APR's above the poison
region in the APSRA. This alternative Path B model must
contain the same number of radial zones as the Path B model
with the APSRA inserted. This card contains the description of
a single radial zone in the SAS2H Path B model for the follow
rod region of the APSRA design for which input is being
provided. This card should contain two values delineated by
spaces. The first of which should be an integer value
representing the SAS2H material mixture number for the Path B
model radial zone which this card represents. The second value
should be the outer radius of the Path B model radial zone which
this card represents. This input card must be repeated a nunber
of times equal to that specified on input card 48L
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Input cards 49 through 51 represent an input grouping that must be specified recursively
for each statepoint calculation to be generated by the CRAFT calculation. This means
that Input cards 49 through 51 would be input for the first statepoint calculation (BOC
to statepoint 2 of relative cycle number 1), and then Input agaln for the second statepoint
calculation, etc., until all of the statepoint calculationsto be generated by CRAFT have
been addressed (the fmal statepolnt calculation would be that ending at the final
statepoint In the last relative cycle).

49 : This card should contain an integer value specifying the number
of axial nodes in the axial format in which the current fuel
temperature input data is being provided.

so : This card should contain two values delineated by spaces. The
first value should be the appropriate node number in the fuel
temperature axial format for the statepoint calculation for which
input is being provided. The second value should be the node
height corresponding to the axial node number identified by the
first value. This input card specification should be repeated the
number of times identified on input card 49. The nodal format
input specified with this card should be ordered sequentially
such that node I represents the top node of the fuel assembly.

51 : This card should contain an exposure weighted average fuel
temperature value in units of degrees Fahrenheit for the
appropriate node in the fuel temperature input axial format
corresponding to the statepoint calculation for which input data
is being provided. This input card specification should be
repeated the number of times identified on input card 49. The
data provided in the sequential repetition of this input card
should be ordered to correspond to the nodal input format
described by the previous repetition of input card SO.

Input cards 52 through 54 represent an input grouping that must be specified recursively
*for each statepoint calculation to be generated by the CRAFT calculation. This means
that Input cards 52 through 54 would be input for the firt statepoint calculation (BOC
to statepoint 2 of relative cycle number 1), and then Input again for the second statepoint
calculation, etc, until all of the statepoint calculations to be generated by CRAFT have
been addressed (the final statepoint calculation would be that ending at the final
statepoint In the last relative cycle).

52 : This card should contain an integer value specifying the number
of axial nodes in the axial format in which the current moderator
specific volume input data is being provided.
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53 This card should contain two values delineated by spaces. The
first value should be the appropriate node number in the
moderator specific volume axial format for the statepoint
calculation for which input is being provided. The second value-
should be the node height corresponding to the axial node
number identified by the first value. This Input card
specification should be repeated the munber of times identified
on input card 52. The nodal format input specified with this
card should be ordered sequentially such that node I represents
the top node of the fuel assembly.

54 This card should contain an exposure weighted average
moderator specific volume value in units of fi3/lb for the
appropriate node in the moderator specific volume input axial
format corresponding to the statepoint calculation for which
Input data is being provided. This input card specification
should be repeated the number of times identified on input card
S2. The data provided in the sequential repetition of this input
card should be ordered to correspond to the nodal input format
described by the previous repetition of input card 53.

Input cards 55 through 57 represent an Input grouping that must be specified recursively
for each statepoint calculation to be generated by the CRAFT calculation. This means
that input cards 55 through 57 would be Input for the firt statepoint calculation (BOC
to statepoint 2 of relative cycle number 1), and then input again for the second statepoint
calculation, etc., until all of the statepoint calculations to be generated by CRAFT have
been addressed (the final statepoint calculation would be that ending at the final
statepoint In the last relative cycle).

SS ' : This card should contain an integer value specifying the number
of axial nodes in the axial format in which the current burnup
input data is being provided.

56 This card should contain two values delineated by spaces. The
first value should be the appropriate node number in the burn up
axial format for the statepoint calculation for which input is
being provided. The second value should be the node height
corresponding to the axial node number identified by the first
value. This Input card specification should be repeated the
number of times identified on input card SS. The nodal format
input specified with this card should be ordered sequentially
such that node I represents the top node of the fuel assembly.
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57 This card should contain an exposure weighted average burnup
value in units of GWd/MTU corresponding to the total burnup
of the node at the beginning of the statepoint calculation for
which input data is being provided. This input card specification
should be repeated the number of times Identified on input card
55. The data provided In the sequential repetition of this input
card should be ordered to correspond to the nodal input format
described by the previous repetition of input card 56.

8. CRAFT Output Description

The CRAFT code generates five types of files identified as either ".input", ".output", ".cuts,
no.msgs', or ".notes", where the '"* is the base 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 purposes. All files are generated in the working directory in
which the CRAFT calculation is performed.

All CRAFTY generated filenames utilize the following format: '(Base File Set
Identifier).{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 set identifier for a statepoint calculation contains the following information:

1) reactor identifier (three character);
2) one-eighth core symmetry assembly number in current reactor cycle (two digit);
3) axial node number (node I 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 (truncated to three digits);
6) reactor cycle number in which the SAS2H calculation ends (two character);
7) EFPD statepoint at which the SAS2H calculation ends (truncated to three digits).

The format of the base file set identifier is as follows where the numbers identified as #(number)
correspond to one of the seven tems previously listed-#l A #2 N #3 DC #4 T #5 AC #6 T #7.
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 pass of the S4S2H
calculation, which contains data relevant tb CRC evaluations. The "*.msgse files contain the
standard run-time messages associated with the SAS2H calculation. The ".notes" files contain i
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listing of the isotopes and their concentration which were left behind in generating the Initial
charge fuel composition for a continuation SAS2H calculation. The "I.notes' files are only
generated for CRAFT generated SAS2H calculations which are continuing depletion and decay
cnlculations. The "*.cut and ".mote? files contain all of the information which is requred 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 O.cute and ".notes" files
have been produced correctly.

9. Modifications Made Between CRAFT Version 1.0 and Version 2.0

Two modifications were made to the CRAFT Version 2.0 source code to create CRAFT Version
3.0. The CRAFT Version 2.0 code is documented in Attachment I of reference 4. The Version
3.0 code modifications are documented in this section. The modifications do not affect the
validity of any of the previous results obtained using either the CRAFT Version 1.0 or CRAFT
Version 2.0 codes.

Modification 1:

In Version 3.0, the following lines were added to the code as presented on page 10 of the source
code listing in Appendix A.

READ (10,*) NUMOFSECTIONS ! Number of axial iections of the fuel
* assembly which have a rod assembly inserted.

DO 315 SECT-1,NUMOFSECTIONS

... (existing source code)...
315 CONTINUE

The purpose of this modification is to allow the CRAFT cdde to model a non-continuous number
of axial assembly sections containing a CRA during an individual irradiation time step in the
depletion calculations.

Modification 2:

In Version 3.0, the following modification was made to a line of the code as presented on page
57 of the source code listing in Appendix A.

Format of the modified line of source code in Version 2.0:

IF (BpMIX(BPRA DESCRIPTION-ID)).EQ.0) THEN

Format of the modified line of source code in Version 3.0:

IF ((BPMIX(iPRA DESCRIPTION ID)).EQ.0).OR.
c (EPmIX(BPRA DESCRIPTION ID) .EQ.4)) THEN

The purpose of this modification is to enable CRAFT to label the burnable poison material as
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A1205-B4C in the SAS2H input decks if a SAS2H material mixture number for the burnable
poison is entered in the CRAFT input deck as either "0" or "4". This modification is purely for
commentary purposes and does not affect the calculational flow as dictated by the CRAFT code.
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3) F. W. Walker, J R. Parrington, and F. Feiner. Nuclides andIsotopes, Fourteenth Edhion,
General Electric Company, 1989.

4) K. D. Wright. CRC Depletion Calculations for the Non-RoddedAssemblies in Batches 4
and 5 of Crystal River Unit 3, Office of Civilian Radioactive Waste Management, U. S.
Department'ofEnergy, Document Identifier: BBAOOOOWO-01717-0200-00033 REV 00.
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Attachment II

CRAFT Version 3.0 Fortran Source Code Listing

This is Appendix A: CRAFT Version 3.0
Fortran Source Code Listing of the CRAFT

User Information Documented in Attachment I
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PROGRAM CRAFT

* Commercial Reactor Assembly Follow Taskmaster *

* This code writes the SAS2H input decks necessary to
* perform depletion and decay calculations on an assembly
* required in subsequent Commercial Reactor Critical
* evaluations. The code controls the SAS2H input deck *
* creation such that a new SAS2H input deck is developed *
* to perform depletion and decay calculations between CRC *
* statepoints in a given sequence. The depletion and
* decay of the fuel assembly through all CRC statepoints *
* is simulated as a continuous process by using feed fuel *
* isotopics from the previous calculation in the sequence.*

INTEGER*4 EPZONE(1O), BPMA(15,10), LMA(15,10), LUZONE,
c LMB(15), NLID, PLEVEL, ISN, 1IM, ICM, lUS, NBR, AXNUM,
c FTNUM(20), MONUM120), SUNUM(20), CT1, CT2,
c APSRINS(10,20,23,50), APSRSTEPNUM,
c APSRMIXNUM, APSRMIXID(25),
c CRINS(10,20,23,50), CRSTEPNUM,
c CRMIXNUM, CRMIXID(25), CRNUMISOS(25),
c CRISOID(25,10), AXELANK(50), AXBLANKNODNUM,
c STPTS(10), CYCPOS(10), APSRNUHISOS(25), APSRISOID(25,10),
c STPTSUM, RPRADESKUM, CRDESNUM, CRZONE(10), CRMA(15,10).
c LMC(15,10), APSRDESNUM, APSRZONE(1O), APSRMA(15,10),
c LMD(15,10), BPCYCID, SPTN(10), BPBN(l0), DES, BPCYCNUH,
c BPDESID(l0), CRDES(10,20,23,50), APSRDES(l0,20,23,50),
c RELATIVE STPT NUN, RELATIVE APSR MIX ID,
c STPTTALLY(20), CTlSTART, CT2START, CLADTOT, CLADDESNUM(10),
c BPRCLAD(10), CRCLAD(10), APSRCLADO10), BPMIXNUM, BPMIX(10),
c BPMIXID(10), BPNUMISOS(20), BPISOID(10,20), VARSTEPNtM1(0,20),
c BPRFM(15,10), SPFMNUMISOS(25), BPFISOIDC25,10), ABOVEEPNUM(l0),
c APSRE4(15,10), APSRFOLLOWMIX(10,20,23,50)

REAL CLTEMP, PRESS, BPDEN(lO), BPRA(15,10), CRISOWTPCT(25,l0),
c LRA(15,10), LRE(15), MESH, SZF, EPS, PTC, APSRISOWTPCT(25,iO)
c NODES(50,2), BLETDOWN(10,20,25), AXBLANKRICH, STPTDAT(10,20,3),
c FTNDES(50,2,20), FTDAT(50,20), MONDES(50,2,20), MODAT(50,20),
c BUNDES(50,2,20), IUDAT(50,20), RICH, FMASS, RODS, CYCLEN(10,2),
c PITCH, FOD, CID, COD, LENGTH, CYCDOWN(10), CRDEN(10),
c CRRA(15,10), LRC(15,10), APSRDEN(10), APSRRA(15,10), LRD(1t,10),
c BPWTPCT(10), UTOT, FDHT(20), MDHT(20), BDHT(20), FTIN(50,20),
c mOIN(50,20), BUIN(50,20), GRAMS(50), POWER(50,20),
c FTFINAL(50,20), MODDENFINAL(50,20), MOITEMPFINAL(50,20),
c DENDAT(29,10), BPISOWTPCT(10,20), BPXSECT(10), UCSPACERFRAC,
c VARELETDOWN(10,20,25,25), VARPOWER(10,20,25,50), BPRFR(15,l0),
c BPFISOWTPCT125,10), APSRFR(15,10)

CHARACTER REACT*21, PREFIX*3, AXBLANKE*T1, BPRFLAG*1,
c FUELCLAD*10, FLAG2*7, CYCLEID(10)*2, CRSTAT*6,
c APSRSTAT*6, LIB'15, NM*31, CLADDESNAME(10)*7,
c SPACERMAT*7, STEPCONTROL*1, ABOVEEP(10)*5

*

* Data input for table of subcooled water density (g/cc) at
* various temperatures (F) and pressures (psia);
* (REFERENCE: Radiation Shielding Information Center Number
* CCC-545,*"SCALE 4.2, Modular Code System for Performing
* Standardized Computer Analyses for Licensing Evaluation,
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Volume 1, Page S2.5.14, Table S2.5.2.)

DATA ((DEKDAT(E,Q),Q-1,10),E-1,29) /0.0,3000.0,2500.0,
e 2000.0,1500.0,1000.0,
e 800.0,600.0,400.0,200.0,50.0,1.0084,1.0069,1.0055,1.0040,
c 1.0025,1.0019,
e 1.0013,1.0007,1.000,100,1.0018,1.0004,0.9989,0.9975,0.9960,
e 0.9954,0.9949,0.9942,0.9936,150.0,0.9893,0.9878,0.9864,0.9849,
c 0.9834,0.9828,0.9822,0.9815,0.9809,200,0.9725,0.9709,0.9694,
e 0.9679,0.9663,0.9656,0.9650,0.9644,0.9637,250.0,0.9522,0.9505,
c 0.9489,0.9472,0.9455,0.9449,0.9442,0.9435,0.9428,300,0.9289,
e 0.9271,0.9252,0.9234,0.9215,0.9208,0.9200,0.9192,0.91S5,350.0,
e 0.9026,0.9006,0.8985,0.8964,0.8943,0.8934,0.8925,0.8916,0,
e 400.0,0.8733,0.8709,0.8685,0.8660,0.8634,0.8624,0.8613,0.8603,0,
e 450.0,0.8405,0.8375,0.8345,0.8314,0.8281,0.8268,0.8255,0,0,
c 500.0,0.8029,0.7992,0.7952,0.7911,0.7869,0.7851,0,0,0,
c 510.0,0.7947,0.7907,0.7866,0.7822,0.7776,0,0,0,0,
e 520.0,0.7862,0.7820,0.7776,0.7729,0.7680,0,0,0,0,
c 530.0,0.7775,0.7729,0.7682,0.7632,0.7579,0,0,0,0,
e 540.0,0.7683,0.7635,0.7504,0.7530,0.7472,0,0,0,0,
c 550.0,0.7589,0.7537,0.7482,0.7423,0,0,0,0,0,
e 560.0,0.7490,0.7434,0.7374,0.7310,0,0,0,0,0,
c 570.0,0.7386,0.7326,0.7261,0.7190,0,0,0,0,0,
e 580.0,0.7278,0.7212,0.7141,0.7062,0,0,0,0,0,
c 590.0,0.7164,0.7092,0.7012,0.6923,0,0,0,0,0,
c 600.0,0.7D43,0.6963,0.6874,0,0,0,0,0,0,
e 610.0,0.6915,0.6825,0.6724,0,0,0,0,0,0,
e 620.0,0.6777,0.6676,0.6558,0,0,0,0,0,0,
c 630.0,0.6629,0.6512,0.6370,0,0,0,0,0,0,
c 640.0,0.6467,0.6329,0,0,0,0,0,0,0,
c 650.O,0.6288,0.6119,0,0,0,0,0,0,0,
e 660.0,0.6086,0.5866,0,0,0,0,0,0,0,
c 670.0,0.5850,0,0,0,0,0,0,0,0,
e 680.0,0.5559,0,0,,0,00,0,0/

write (*,*) 'calling data_4quisition'
CALL DATA AQUISITION (BPZONE, BPMA,

c LMB, NLIB, PLEVEL, ISN, IIM, ICM, IUS, NBR, AXNUM,
c FTNUM, MONUM, EUNJM, APSRINS,
c APSRSTEPNUM, APSRMIXNUH, APSRMIXID, CRINS,
e CRSTEPN1M, CRMIXNUM, CRMIXID, CRNUMISOS,
e CRISOID,, AXBLANK, AXPLANKOXDNUM, STPTS,
e CYCPOS, APSRNUMISOS, APSRISOID, STPTSUM,
e BPRADESNUM, CRDESNUM, CRZONE, CRMA, LMC,
c APSRDESNUM, APSRZONE, APSRMA, LMD,
c BPCYCID, BPTN, EPEN, DES,*BPCYCNUM, BPDESID,
c CRDES, APSRDES, LffA, LUZONE,
c CLTEMP, PRESS, BPDEN, BPRA, CRISOWTPCT,
c LRA, LRB, MESH, SZE, EPS, PTC, APSRISOWTPCT,
c NODES, BLETDOWN, AXBLANKRICH, STPTDAT,
c FTNDES, FTDAT, MONDES, MODAT,
c BUNDES, BUDAT, RICK, FMASS, RODS, CYCLEN,
c PITCH, FOD, CID, COD, LENGTH, CYCDOWN, CRDEN,
c CRRA, LRC, APSRDEN, APSRRA, LRD,
c BPWTPCT, REACT, PREFIX, AXELANXET, BPRFLAG,
c FUELCLAD, FLA62, CYCLEID, CRSTAT,
c APSRSTAT, LIE, BPXSECS, BPRODS, CTlSTART,
c CT2START, CLASTOT, CLADDESNUM, CLADDESNAME,
c BPRCLAD, CRCLAD, APSRCLAD, BPMIXNUM, BPMIX, BPMIXID,
c BPNUMISOS, BPISOID, BPISOWTPCT, UCSPACERFRAC,
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c SPACERMAT, STEPCONTROL, VARBLETDOWN, VARSTEPNUM,
c BPRFH, EPFFMNMISOS, BPFISOID, ABOVEBENUH, APSRFM,
c BPRFR, BPrISOWTPCT, APSRFR, ABOVEBP, APSRFOLLOWMIX)

write (*,*) 'calling std height'
CALL STD HEIGHT (AXNUM, TTNUM,

c MONUM, BUNUM, HTOT, NODES, STPTSUM,
c FDRT, FTNDES, MDHT, MONDES,
c EDHT, BUNDES)

write (4,4) 'calling fueltemp format'
CALL FUELTEMP FORMAT (STPTSUM, AXNUM, FTNUM,

c NODES, FSNDES, FTDAT, FTIN)

write (*,*) 'calling modspecvol format'
CALL HODSPECVOL FORMAT (STPTSUM, AXNUM, MONUM,

c NODES, MONDES, MODAT, HOIN)

write (*,*) 'calling burnup format'
CALL BURNUP FORMAT (STPTSUM, AXNUH, BUNUM,

c NODES, EUNDES, EUDAT, BUIN)
. 4

write (*,*) 'calling power calcs'
CALL POWER CALCS (NBR, AXNKUZ, STPTSUM, STPTTALLY,

c STPTS, GRAMS, FMASS, NODES, HTOT, BUIN,
e STPTDAT, POWER, CYCLEN, STEPCONTROL, VARBLETDOWN,
c VARSTEPNUM, VARPOWER)

write (*,*) 'calling units conversion'
CALL UNITS CONVERSION (STPTSUM, AXNUM, FTFINAL,

e FSIN, MODDENFINAL, IMOIN, PRESS, MODTEMPFINAL,
e DENDAT)

write (*,*) 'calling execution-control'
CALL EXECUTION CONTROL (NBR, RELATIVE STPT-NUM,

C CT1, CT2, CT3, AXNUN, CYCPOS, AXBLANK,
c EPDESID, CRINS, CRDES,
c CRMIXNUM, CRMIXID, CRNUMISOS, CRISOID,
c APSRINS, APSRMIXNUM, APSRMIXID,
e RELATIVE APSR MIX ID, APSRNUMISOS,
c APSRISOID, ISN, I14, ICM, IUS, PLEVEL,
c BPZONE, EPMA, CRZONE, CRMA,
c LMC, APSRZONE, APSRMA, IMD,
c BPTN, EPBN, STPTS, APSRDES,
c: STPTDAT, AXBLANKRICK, GRAMS,
c NODES, RODS, RICH, FTEFINAL,
o MODDENFINAL, MDSTEMPFINAL,
e BLETDOWN, BPWTPCT, BPDEN, CRDEN,

c CRISOWTPCT, APSRDEN, APSRISOWTPCT,
c PITCH, FOD, COD, CID, SZF, EPS, PTC, MESH,
e BPRA, CRRA, LRC, APSRRA,
c LRD, POWER, CYCDOWN, PREFIX,
e NM, CYCLEID, REACT, LIE, AXBLANKET,
e FUELCLAD, EPRFLAG, CRSTAT, APSRSTAT, FLAG2,
e LUZONEI 1MB, LRB, BPXSECT, BPRODS,
e CTlSTART, CT2START, STPTTALLY, CLADTOT,
e CLADDESNUM, CLADDESNAME, EPRCLAD, CRCLAD,
e APSRCLAD, CLTEMF, BPMIXNUM, BPHIX, EPMIXID,
c EPNUMISOS, EPISOID, BPISOWTPCT, UCSPACERFAAC,
e SPACERMAT, STEPCONTROL, VARBLETDOWN, VARSTEPNUM,
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c VARPOWER, EPRFM, BPFENUKISOS, EPFISOID,
c ABOVEBPNUM, APSRFH, BPRFR, BPFISOWTPCT,
c APSRFR, ABOVEBP, APSRFOLLOWMIX)

*

END

* Reactor and Problem Data Acquisition Subroutine

SUBROUTINE DATA AQUISITION (BPZONE, BP1A,
c LMB, NLIB, PLEVEL, ISN, IIM, 1CM, IUS, NBR, AXNUM,
c FTNUM, MONUK, BUNUM, APSRINS,
c APSRSTEPNUM, APSRMIXNUH, APSRMIXID, CRINS,
c CRSTEPNUM, CRMIXNUM, CRMIXID, CRNUMISOS,
c CRISOID, AXBLANK, AXBLANMNODNUM, STPTS,
c CYCPOS, APSRNUMISOS, APSRISOID, STPTSUM,
c BPRADESNUM, CROESNUM, CRZONE, CRMA, LMC,
c APSRDESNUM, APSRZONE, APSRMA, LMD,
c BPCYCID, BPTN, BPBN, DES, BPCYCNUM, BPOESID,
c CRDES, APSRDES, LMA, LUZONE,
c CLTEMP, PRESS, BPDEN, BPRA, CRrSOWTPCT,
c LRA, LRB, MESH, SZF, EPS, FTC, APSRISOWTPCT,
c NODES, BLETDOWN, AXBLANXRICH, STPTDAT,
c FTNDES, FTDAT, MONDES, MODAT,
c BUNDES, BUDAT, RICH, FMRSS, RODS, CYCLEN,
c PITCH, FOD, CID, COD, LENGTH, CYCDOWN, CRDEN,
c CRRA, LRC, APSRDEN, APSRRA, LRD,
c BPWTFCT, REACT, PREFIX, AXBLANKET, BPRFLAG,
c FUELCLAD, FLAG2, CYCLEID, CRSTAT,
c APSRSTAT, LIB, BPXSECT, BPRODS, CTlSSART,
c CT2START, CLADTOT, CLADDESNUM, CLADDESNAME,
c BPRCLAD, CRCLAD, APSRCLAD, BPMIXSUM, BPMIX, BPMIXID,
c BPNUMISOS, BPISOID, 8PISOWTPCT, UCSPACERFRAC,
c SPACERMAT, STEPCONTROL, VARBLETDOWN, VARSTEPNUM,
c BPRFM, BPFMNUMISOS, BPFISOID, ABOVEBPNUH, APSRFM,
c BPRFR, BPFISOWTPCT, APSRFR, ABDVEBP, APSRFOLLOWMIX)

INTEGER*4 BPZONE(l10), BPMA(15,10), LMA(15,10), LUZONE,
c LMB(15), NULB, PLEVEL, ISN, IIM, ICM, IUS, NBR, AXNUM,
c FTNUM(20), MONUM(20), BUNUM(20), CT1, CT2, CT3,
* APSRINS(10,20,23,50), APSRSTEPNUM, APSRCYC, APSRSTEP,
c TOPN, BOTN, APSRMIX, APSRMIXNUN, APSRMIXID(25),
c CRINS(10,20,23,50), CRSTEPNUM, CRCYC, CRSTEP, CYCHOLDER,
c CRMIX, STPTROLDER, CRMIXUNM, CRMIXID(25), CRNUMISOS(25),
c CRISOID(25,10), AXBLtNK(50), AXELANMNODNUM, AXELANKTEMP,
c STPTS(10), CYCPOS(10), APSRNUMISOS(25), APSRISOID(25,10),
c STPTSUM, BPRADESNUM, CRDESNUM, CRZONE(10), CRMA(15,10),
c LMC(15,10), APSRDESNUM, APSRZONE(1O), APSRMA(15,10),
c LMD(15,lO), BPCYCID, BPTN(10), SPEN10), DES, BPCYCNUM,
c •PDESID(10), CRDES(10,20,23,50), APSRDESl10,20,23,50),
c BPRODS(10), CT1START, CT2START, APSRSTPT, CRSTPT,
c CLADTOT, CLADDESNUM(10), BPRCLAD(10), CRCLAD(10),
c APSRCLAD(10), BPMIXNUM, BPMIX(l0), BPMIXID(lO),
c 8PNUMISOS(20), BPISOID(l0,20), VARSTEPNUM(10,20),
e BPRFK(15,10), BPFMNUMISOS(25), BPFISOID(25,10),
c ABOVEBPNUMMl0), APSRFM15,10), FMIX, APSRFOLLOWMIX(10,20,23,50),
e NUMOFSECTIONS, SECT

* P

REAL CLTEMP, PRESS, BPDEN(10), BPRA(15,10), CRISOWTPCT(25,10),
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c LRA(15,10), LRB(15), MESH, SZT, EPS, PTC, APSRISOWTPCT(25,10),
c NODES(50,2), BILETDOWN(10,20,25), AXELANKRICH, STPTDAT(10,20,3),
c FINDES(50,2,20), FTDAT(50,20), HNODES(50,2,20), HODAT(50,20),
c BUNDES(50,2,20), BUDAT(50,20), RICH, FMASS, RODS, CYCLEN(10,2),
c PITCH, FOD, CID, COD, LENGTH, CYCDOWN(10), CRDEN(10),
c CRRA(15,10), LRC(15,10), APSRDEN(10), APSRRA(15,10), LRD(15,10),
c BPWTPCT(l0), BPXSECT(10), BPISOWTPCT(10,20), UCSPACERFRAC,
c VARBLETDOWN(10,20,25,25), SPRFR(15,10), BPFISOWTPCT(25,10),
c APSRFR(15,10)

CHARACTER REACT*21, PREFIX*3, AXBLNKET*l, EPRFLAG*1,
c FUELCLADlO, FLAG2*7, CYCLEID(10)*2, CRSTAT*6,
c APSRSTAT*6 LVIB*15, PICKUPFLAG*1, CLADFLAG*1, CLADDESNAME(10)*7,
c SPACERMAT*7, STEPCONTROL*1, ABOVEBP(10)*5

*

* Hardwired ASSYFOLLOW limltations:

* Maximum number

* Maximum number

* Mximum number

* Maximum number

* Maximum number
10.*
* Maximum number

Maximum number

* Maximum number

* Maximum number

of

of

of

of

of

of

of

of

of

of

of

irradiatioh steps in a given SAS2H input deck - 23.

isotopes in a CR or APSR material composition - 10.

concentric zones in a Path E Model - 15.

axial nodes in any axial format - 50.

reactor cycles in which an assembly may be inserted -

CRC statepoints allowed in a given cycle - 20.

SPRA designs - 10.

CR absorber material mixtures - 25.

CRA designs - 10.

APSR absorber material mixtures - 25.

APSR assembly designs - 10.

Maximum

Maximum

number

number

*~~~~~

OPEN (UNIT-10, FILE-'datain', STATUS-'OLD')
REWIND (UNIT-10)
READ (10,2) PICKUPFLAG I PICKUPFLAG is a signal to begin the assembly

depletion and decay calculation at a point
other than the beginning of the assembly's
irradiation history as specified in the input
deck*

2 FORMAT(Al)
IF (PICKUPFLAG.EQ.'Y') THEN

READ(10,*) CTISTART
READ(10,*) CT2START

ELSE
CTlSTART-1
CT2START-1

ENDIF
*

READ (10,10) REACT t REACT is the problem identif'ication
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(up to 21 characters).
READ (10,20) PREFIX I PREFIX is a 3 character prefix to be

* placed at the beginning of all SAS2N
input decks produced.

READ (10,40) LIS I LIE is a 15 character identification
* of the cross-section library requested
0 for use in the SCALE code system.

10 FORMAT lA21)
20 FORMAT (A3)
30 FORMAT (A2)
40 FORMAT (A15)

Fuel Batch Data Acquisition

READ (10,*) RICH I RICH is the fuel assy wt% U-235 in U02
* enrichment.

READ (10,*) FMASS I FMASS is the fuel assy loading of
uranium in glassy.

READ (10,*) RODS ! RODS is the number of fuel rods in the assy.
READ (10,*) PITCH I PITCH is the fuel rod pitch in the &ssy.
READ (10,*) FOD I FOD is the fuel rod outer diameter in cm.
READ (10,*) CID I CID is the clad inner diameter in cm.
READ (10,*) COD I COD is the clad outer diameter in cm.
READ (10,*) LENGTH I LENGTH is the active fuel length in cm.
READ (10,70) AXBLANKET I Flag for axial blanket modelling.

70 FORMAT(A1).
IF (AXBLANKET.EQ.'Y') THEN

READ (10,*) AXBLANKRICH ! Axial blanket fuel U-235 enrichment.
0 Initialize AXBLANK array

DO 80 CT1-1,50
AXBLANK(CT1)-0

80 CONTINUE
0 Gather data for AXBLANK array

READ (10,*) AXBLANKNODNUM ! Number of nodes with axial
0 blanket fuel.

DO 90 CTl-l,AXBLANKNODNVM
READ (10,*) AXELANKTEHP ! Node containing axial

0 blanket fuel.
AXBLANK(AXBLANKTEMP)-1 I Identify axial blanket fuel

0 node location in AXELANK.
90 CONTINUE

ENDIF
* Spacer data acquisition

READ (10,92) SPACERMAT
92 FORMAT(A7)

READ (10,*) UCSPACERFRAC
0 Cladding data acquisition

READ (10,100) FUELCLAD
100 FORMAT (AlO)

READ (10,*) CLTEMP
READ (10,101) CLADFLAG

101 FORMAT (Al)
IF (CLADFLAG.EQ.'Y') THEN

READ(10,*) CLADTOT
DO 108 CTl-1,CLADTOT

READ(10,*) CLADDESNUM(CT1)
READ(10,105) CLADDESNAME(CTI)

10 FORMAT (A7)
108 CONTINUE

ENDIF
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* System Pressure
READ (10,*) PRESS
READ (10,110) BPRFLAG

110 FORMAT (Al)
IF (BPRFLAG.EQ.'Y') THEN

READ(10,*) BPCYCNUH I Number of cycles with EPRA
READ(10,*) BPRADESNUM, 8PMIXNUH
DO 145 CT2-1,BPRADESNUM

* Get HP density, B4C wt% in A1203-B4C,
* BP x-sectional area, # BP rods, and BPR clad mix num

READ (10,*) BPDENICT2), EPWTPCT(CT2), EPXSECT(CT2),
c SPRODS(CT2), EPRCLAD(CT2), BPMIX(CT2)

* Larger BPRA unit cell data acquisition
READ (10,*) BPZONE(CT2)
DO 112 CTI-1,BPZONE(CT2)

READ (10,*) BPMA(CTl,CT2), BPRA(CTICT2)
112 CONTINUE

* Larger standard unit cell for use with EPRAs
DO 114 CTl-1,BPZONE(CT2)

READ (10,*) LMA(CT1,CT2), LRA(CT1,CT2)
114 CONTINUE

DO 116 CTl-lHPZONE(CT2)
READ(10,*) BPRFM(CT1,CT2), BPRFR(CT1,CT2)

116 CONTINUE
READ(10,118) ABOVEBP(CT2), ABOVEBPNUM(CT2)

118 FORMkT (A5,1X,13)
IF (ABOVEBP(CT2).NE.'AL203') THEN

READ (10,*) BPFMNUMISOS(CT2)
DO 120 CT1-1,BPFMNUMISOS(CT2)

READ (10,*) BPFISOIDICT2,CT1),
c BPFISOWTPCT(CT2,CT1)

120 CONTINUE
ENDIF

145 CONTINUE
DO 147 CT1-1,10

DO 146 CT2-1,20
BPISOID(CT1,CT2)-0
sPISOWTPCT(CTI,CT2)-0.0

146 CONTINUE
147 CONTINUE

IF (HPMIXNUM.NE.0) THEN
DO 150 CT1-1,BPMIXNUM

READ (10,') BPMIXID(CT1) I SAS2H Mixture ID for CR
READ (10,*) BPNUHISOS(CT1)
DO 149 CT2-l,BPNUMISOS(CTJ)

READ (10,*) 8PISOID(CT1,CT2), SPISOWTPCT(CT1,CT2)
149 CONTINUE
1SO CONTINUE

ENDIF
DO 156 CTl-1,10

BPDESID(CTl1-0
156 CONTINUE

DO 157 CT1-1,BPCYCNUK
READ(l0,*) BPCYCID, BPDESID(BPCYCID), BPTN(BPCYCID),

c BPBN(BPCYCID)
157 CONTINUE

ENDIF -
Larger standard unit cell
READ (10,*) LUZONE
DO 170 CT-1l,LUZONE
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READ (10,*) LHB(CT1), LRB(CT1)
170 CONTINUE

* Contol parameter data acquisition
READ (10,*) NLIS
READ (10,*) PLEVEL
READ (10,*) MESH
READ (10,180) FLAG2

180 FORMAT (A7)
IF (FLAG2.EQ.'SPECIAL') THEN

READ (10,*) SZF
READ (10,*) ISN
READ (10,*) lKM
READ (10,') ICM
READ (10,*) EPS
READ (10,*) PTC
READ (10,*) IUS

ENDIF
* Reactor history data acquisition

READ (10,*) NBR
DO 210 CT1-1,NBR

READ (10,190) CYCLEID(CTI)
190 FORMAT (A2)

READ (10,*) STPTS(CT1)
DO 200 CT2-1,STPTS(CT1)

READ (10,*) STPTDAT(CT1,CT2,1)
READ.(10,*) STPTDAT(CT1,CT2,2)
READ (10,*) STPTDAT(CT1,CT2,3)

200 CONTINUE
READ (10,*) CYCDOWN(CT1)
READ (10,*) CYCLEN(CT1,l)
READ (10,') CYCLEN(CT1,2)
READ (10,*) CYCPOS(CT1)

210 CONTINUE
STEPCONTROL-'N'
READ (10,212) STEPCONTROL

212 FORMAT(A1)
IF (STEPCONTROL.EQ.'N') THEN

DO 220 CT1-1,NBR
READ (10,*) CYCHOLDER
DO 217 CT2-1,STPTS(CYCHOLDER)

READ (10,*) STPTHOLDER
READ (10,*) BLETDOWN(CYCHOLDER,STPTHOLDER,l)
READ (10,*) BLETDOWN(CYCHOLDER,STPTBOLDER,2)
DO 213 CT3-3,(INT(BLETDOWN(CYCHOLDER,STPTHOLDER,2))+2)

READ (10,*) BLETDOWN(CYCHOLDER,STPTHOLDER,CT3)
213 CONTINUE
217 CONTINUE
220 CONTINUE

ELSEIF (STEPCONTROL.EQ.'Y') THEN
DO 240 CT1-l,NBR

READ (10,') CYCHOLDER
DO 235 CT2-I,STPTS(CYCHOLDER)

READ (10,4) STPTHOLDER
READ (10,*) VARSTEPNUM(CYCHOLDER,STPTHOLDER)
DO 230 CT3-1,VARSTEPNUM(CYCHOLDER,STPTHOLDER)

READ (10,*) VARBLETDONN(CYCHOLDER,STPTHOLDER,CT3,1),
c. VARBLETDOIN(CYCHOLDER STPTHOLDER,CT3,2)

230 CONTINUE
235 CONTINUE
240 CONTINUE
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ENDIF
READ (10,*) AXNUM
DO 260 CTl-l,AXNUM

'READ (10,250) NODES(CTl,1), NODES(CTl,2)
250 FORMAT (F3.0,1X,F10.7)
260 CONTINUE

* Control Rod Data Aquisition
READ (10,270) CRSTAT

270 FORMAT (A6)
IF (CRSTAT.EQ.'RODDED') THEN

DO 300 CT1-1,10
DO 295 CT2-1,20

DO 290 CT3-1,23
DO 280 CT4-1,50

CRINS(CT1,CT2,CT3,CT4)-0
280 CONTINUE
290 CONTINUE
295 CONTINUE
300 -CONTINUE

READ (10,*) CRSTEPSUM I Number of pre-defined irradiation steps
in which the assembly contains a control
rod assembly.

DO 320 CT2-ICRSTEPNUM
READ (10,*) NUMOFSECTIONS ! Number of axial sections of the fuel

* assembly which have a rod assembly
inserted. _

DO 315 SECT-1,NUMOFSECTIONS
READ (10,*) CRCYC, CRSTPT, CRSTEP, TOPN,

c BOTN, CRMIX, DES
DO 310 CT2-TOPN,BOTN

CRINS(CRCYC,CRSTPT,CRSTEP,CT2)-CRMIX
CRDES(CRCYC,CRSTPT,CRSTEP,CT2)-DES

310 CONTINUE
315 CONTINUE
320 CONTINUE

READ (10,*) CRMIXNUM
DO 340 CT1-1,CRMIXNUMZ

READ (10,*) CRMIXID(CTl) I SAS2H Mixture ID for CR
READ (10,*) CRSNUISOS(CTl)
DO 330 CT2-1,CRNUMISOS(CT1)

READl10,*) CRISOID(CTl,CT2), CRISOWTPCT(CTlCT2)
330 CONTINUE
340 CONTINUE

READ(10,*) CRDESNUM
DO 349 CT2-1,CRDESNUN

READl0,*) CRDEN(CT2), CRCLAD(CT2)
READ(10,*) CRZONE(CT2)
DO 344 CT1-1,CRZONE(CT2)

READ(10,*) CRMA(CT1,CT2), CRRA(CTI,CT2)
344 CONTINUE

DO 347 CT1-l,CRZONE(CT2)
READ(10,6) LMC(CT1,CT2), LRC(CT1,CT2)

347 CONTINUE
349 CONTINUE

ENDIF
Axial Power Shaping Rod Data Aquisition
READ (10,350) APSRSTAT

350 FORMAT (A6)
IF (APSRSTAT.EQ.'RODDED') TEEN

DO 380 CT1-1,10
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DO 375 CT2-1,20
DO 370 CT3-1,23

DO 360 CT4-1,50
APSRIUS(CTlCT2,CT3,CT4) -o

360 CONTINUE
370 CONTINUE
375 CONTINUE
380 CONTINUE

READ (10,*) APSRSTEPNUH I Number of pre-defined irradiation steps
* in which the assembly contains an axial.
* power shaping rod assembly.

DO 400 CTl-1,APSRSTEPNUM
READ (10,') APSRCYC, APSRSTPT, APSRSTEP, TOPN, BOTN,

C APSRMIX, DES, FMIX
DO 390 CT2-TOPN,BOTN

APSRINS(APSRCYC,APSRSTPT,APSRSTEP,CT2)-APSRMIX
APSRDES(APSRCYC,APSRSTPT,APSRSTEP, CT2)-DES
APSRPOLLOWHIX(APSRCYC,APSRSTPT,APSRSTEP,CT2)-FltIX

390 CONTINUE
400 CONTINUE

READ (10,*) APSRMIXNUM
DO 410 CT1-1,APSRMIXNUM

READ (10,*) APSRMIXID(CT1) I SAS2H Mixture ID for APSR's
READ (10,*) APSRNUMISOS(CT1)
DO 405 CT2-1,APSRNUMISOS(CT1)

READA10,*) APSRISOID(CT1,CT2), APSRISONTPCT(CT1,CT2)
405 CONTINUE
410 CONTINUE

READ(10,*) APSRDESNUM -
DO 429 CT2-1,APSRDESNUM

READ(10,*) APSRDEN(CT2), APSRCLAD(CT2)
READ(10,*) APSRZONE(CT2)
DO 412 CT1-1,APSRZONE(CT2)

READ(10,*) APSRMA(CT1,CT2), APSRRA(CT1,CT2)
412 CONTINUE

DO 414 CT1-1,APSRZONE(CT2)
READ(10,*) LMD(CT1,CT2), 14RD(CT1,CT2)

414 CONTINUE
DO 416 CT1-1,APSRZONE(CT2)

READ(10,*) APSRFM(CT1,CT2), APSRFR(CT1,CT2)
416 CONTINUE
429 CONTINUE

ENDIF
STPTSUM-0
DO 430 CT1-1,10

STPTSUM-STPTSUM+STFTS(CT1)
430 CONTINUE

* Acquisition of fuel temperature data for each node
DO 470 CT1-1,(STPTSUM-1)

READ (10,') FTNUM(CT1)
DO 450 CT2-1,FTNUM(CT1)

READ (10,440) FTNDES(CT2,1,CT1), FTNDES(CT2,2,CT1)
440 FORMAT (F3.0,1X,F10.7)
450 CONTINUE

DO 460 CT2-1,FTNUM(CT1)
READ (10,*) FTDAT(CT2,CT1)

460 CONTINUE
470 CONTINUE

*- Acquisition of moderator specific volume data for each node
DO 510 CTI-1,(STPTSUM-11
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READ (10,*) MONUM(CT1)
DO 490 CT2-1,MONUM(CT1)

READ (10,480) MONDES(CT2,1,CT1),
480 FORMAT (F3.0,1X,F10.7)

. 490 CONTINUE
DO 500 CT2-l,IONUl(CT1)

READ (10,*) HODAT(CT2,CT1)
500 CONTINUE
510 CONTINUE

* Acquisition of nodal burnup data for each
DO 550 CTl-2,STPTSUM

READ (10,*) BUNUM(CT1)
DO 530 CT2-1,BUNUM(CT1)

READ (10,520) BUNDES(CT2,1,CT1),
520 FORMAT (F3.0,1X,F1O.7)
530 CONTINUE

DO 540 CT2-1,BUNUX(CT1)
READ (10,*) BUDAT(CT2,CT1)

540 CONTIWUE
550 CONTINUE

MONDES(CT2,2,CTI)

statepoint in each cycle

BUNDES(CT2,2,CT1)

RETURN
END

' Subroutine to standardize the assembly height to
' the desired CRC assembly height.

SUBROUTINE STD HEIGHT (AXNUM, FTNUM,
c MONUM, BUNUM, ETOT, NODES, STPTSUM,
c FDHNT, FSNDES, MDHT, MONDES,
c BDRT, BUNDES)

INTEGER*4 AXNUH, CTl, CT2, FTNUH(20), MONUM(20), BUNUM(20),
c STFTSUM

REAL HTOT, NODES(50,2), FDRT(20), FTNDES(50,2,20),
C NDHT(20), MONDES(50,2,20), BDET(20), BUNDES(50,2,20)

HTOT-O
DO 10 CTi-l;AXNUM

HTOT-HTOT+NODES (CT,2)
10 CONTINUE

DO 30 CTl-1,STPTSUM
FDHT(CT1)-0
DO 20 CT2-1,FTNUM(CT1)

FDHT(CTI)-FDHT(CTl)+FTNDES(CT2,2,CT1)
20 CONTINUE
30 CONTINUE

DO 50 CTl-1,STPTSUM
MDHT(CT1)-0
DO 40 CT2-1,MONUM(CTI)

MDHIT(CTI)-NDHT(CTI)+MONDES(CT2,2,CTI)
40 CONTINUE
50 CONTINUE

DO 70 CTl-1,STPTSUM
BDET(CT1)-0
DO 60 CT2-1,EtNUM(CT1)
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BDHT(CT1)-BDHT(CT1)+BUNDES(CT2,2,CT1)
60 CONTINUE
70 CONTINUE

DO 90 CT1-1,STPTSUM
DO 80 CT2-1,FTNUM(CT1)

FTNDES(CT2,2,CT1)-FTNDES(CT2,2,CT1)*(HTOT/FDHT(CTI))
80 CONTINUE
90 CONTINUE

DO 110 CT1-1,STPTSUM
DO 100 CT2-1,MONUM(CT1)

l4ONDES(CT2,2,CT1)-MONDES(CT2,2,CT1)P(HTOT/MDRT(CT1))
100 CONTINUE
110 CONTINUE

DO 130 CT1-1,STPTSUM
DO 120 CT2-1,BUNUM(CT1)

BUNDES(CT2,2,CT1)-BUNDES(CT2,2,CT1)*(RTOT/BDHT(CTI))
120 CONTINUE
130 CONTINUE

RETURN
END

* Subroutine to convert fuel temperature input nodal formats *
* into the requested CRC nodal format

SUBROUTINE FUELTEMP FORMAT (STPTSUM, AXNUM, FTNUM,
c NODES, FTNDES, FTDAT, FMIN)

INTEGER*4 CTI, CT2, CT3, STSPTSUM, AXNUM, FTNUM(20)

REAL HCTOLD, HCT, SUM, NODES(50,2), FTHOLD, FTHCT,
c FTNDES(50,2,20), FTDAT(50,20), FTIN(50,20)

*

DO 30 CT1-1,STPTSUM
HCTOLD-0
HCT-0
DO 20 CT2-1,AXNUM

SUM-0
HCTOLD-HCT
ECT-HCT+NODES(CT2, 2)
FTHOLD-0
FT8CT-0
DO 10 CT3-1,FTNUM(CT1)

FTHOLD-FTHCT
FTHCT-FTHCT+FTNDES(CT3,2,CT1)
IF ((FTHOLD.LT.KCTOLD).AND. (FTHCT.GT.HCTOLD).AND.

c (FTHCT.LT.ECT)) THEN
SUM-SUM+( (FTHCT-HCTOLD)/NODES(CT2,2))

c *FTDAT(CT3,CT1))
ENDIF
IF (lFTHOLD.EQ.HCTOLD).AND.(FTHCT.EQ.HCT)) THEN

SUM-SUM+FTDAT(CT3,CT1)
ENDIF
IF (tFTHOLD.GT.HCTOLD).AND. FTHOLD.LT.HCT).AND.

c (FTHCT.GT.HCT)) THEN
SUM-SUM+( (HCT-#THOLD)/NODES(CT2,2))

c *FTDAT(CT3,CT1))
ENDIF
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IF ((FTHOLD.EQ.NCTOLD).AND. (FTHCT.GT.RCTOLD).AND.
c (FTRCT.LT.HCT)) THEN

SUM-SUM+( ( FTHCT-FTHOLD) /NODES(CT2,2))
c *FTDAT(CT3,CT1))

ENDIF
IF ((FfTHOLD.GT.KCTOLD).AND. (FTCT.LT.HCT)) THEN

SUM-SUM+( (FTHCT-FTHOLD))/NOOES(CT2,2))
c -FTDA?(CT3,CT1))

ENDIF
IF LCFTHOLD.GT.HCTOLD).AND.(FTHOLD.LT.NCT).AND.

c (FTHCT.EQ.RCT)) THEN
SUM-SUM+C(IFTHCT-FTHOLD)/NODES(CT2,2))

c *FTDAT(CT3,CTI))
ENDIF
IF C(FTROLD.LT.HCTOLD).AND.CFTHCT.EQ.HCT)) THEN

SUMfSUM+FTDAT(CT3,CT1)
ENDIF
IF ((FTHOLD.LT.HCTOLD).AND. (FTECT.GT.HCT)) THEN

SUM-SUM+FTDAT(CT3,CT1)
ENDIF
IF C(FTHOLD.EQ.NCTOLD).AND.(FTHCT.GT.HCT)) THEN

SUM-SUM+FTDAT(CT3,CTI)
ENDIF

10 CONTINUE
FTIN (CT2,CT1)-SUM

20 CONTINUE
30 CONTINUE

RETURN
END

* Subroutine to convert moderator specific volume input nodal *
* formats into the requested CRC nodal format *

SUBROUTINE MODSPECVOL FORMAT (STPTSUM, AXNUM, MONUM,
c NODES, MONDES, MODAT, MOIN)

INTEGER*4 CTI, CT2, CT3, STPTSUM, AXNUM, MONUM(20)

REAL ECTOLD, HCT, SUM, NODES(50,2), MOHOLD, MORCT,
c MONDES(50,2,20), NODAT(50,20), KOIN(50,20)

DO 30 CTl-l,STPTSUM
HCTOLD-0
HCT-0
DO 20 CT2-1,AXNUM

* SUM-O
NCTOLD-ECT
HCT-RCT4NODES(CT2,2)
MOHOLD-0
MOHCT-0
DO 10 CT3-l,MONUM(CTl)

MOHOLD-MORCT
MOHCT-MOHCT+MONDESCCT3,2,CT1)
IF ((MOROLD.LT.RCTOLD).AND.(MOHCT.GT.HCTOLD).AND.

c (MOHCT.LT.RCT)) THEN
SUM-SUM+(((MORCT-HCTOLD)/NODES(CT2,2))

C *MODAT(CT3,CT1))
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ENDIF
IF (UMOHOLD.EQ.HCTOLD).AND. MOHCT.EQ.HCT)) THEN

SUM-SUM+MODAT(CT3,CT1)
ENDIF
IF ((MOHOLD.GT.HCTOLD).AND.(MOHOLD.LT.HCT).AND.

c (NORCT.GT.HCT)) THEN
SUM-SUM+I((ECT-MOHOLD)/NODES(CT2,2))

c 'MODAT(CT3,CT1))
ENDIF
IF ((MOHOLD.EQ.HCTOLD).AND.(MORCT.GT.ECTOLD).AND.

c (MOHCT.LT.HCT)) THEN
SUM-SUM+(((MOHCT-MOHOLD)/NODES(CT2,2))

c *MODAT(CT3,CT1))
ENDIF
IF t(MOHOLD.GT.HCTOLD).AND.(MOHCT.LT.HCT)) THEN

SUM-SUK+(((MOHCT-MOHOLD)/NODES(CT2,2))
c *MODAT(CT3,CT1))

ENDIF
IF ((MOHOLD.GT.HCTOLD).AND. MOHOLD.LT.HCT).AND.

c (MOHCT.EQ.HCT)) THEN
SUM-SUM+I((MOHCT-NOHOLD)/NODES(CT2,2))

c *MODAT(CT3,CT1))
ENDIF
IF (IMOHOLD.LT.HCTOLD).AND.(MOHCT.EQ.RCT)) THEN

SUM-SUH+MODAT(CT3,CT1)
ENDIF
IF ((MOHOLD.LT.ECTOLD).AND.(MOHCT.GT.HCT)) THEN

SUM-SUM+MODAT(CT3,CT1)
ENDIF
IF ((MOHOLD.EQ.HCTOLt)).AND.(MOHCT.GT.HCT)) THEN

SUM-SUM+MODAT(CT3,CT1)
ENDIF.

10 CONTINUE
MOIN(CT2,CTl)-SUM

20 CONTINUE
30 CONTINUE

RETURN
END

* Subroutine to convert burnup input nodal formats into the *
requested CRC nodal format *

SUBROUTINE BURNUP FORMAT ('STPTSUM, AXNUM, BUNUM,
c NODES, BUNDES, BUDAT, BUIN)

*

INTEGER*4 CT1, CT2, CT3, STPTSUM, AXNUM, BUNUM(20)

REAL HCTOLD, RCT, SUM, NODES150,2), BUHOLD, BUHCT,
c BUNDES(50,2,20), BUDAT(50,20), BUIN(50,20)

DO 30 CTl-l,STPTSUM
HCTOLD-0
HCT-0
DO 20 CT2-l,AXNUM

SUM-O
HCTOLD-HCT
HCT-HCT+NODES(CT2,2)
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BUHOLD-0
BUHCT-0
DO 10 CT3-l,BUNUH(CTl)

BUHOLD-BURCT
BUHCT-BUHCT+BUNDES(CT3,2,CTl)
IF ((BUHOLD.LT.HCTOLD).AND. BUHCT.GT.HCTOLD).AND.

c (BUHCT.LT.HCT)) THEN
SUM-SUM+(((BUHCT-RCTOLD)/NODESICT2,2))

c *BUDAT(CT3,CT1))
ENDIF
IF ((BUHOLD.EQ.HCTOLD).AND.(BUHCT.EQ.HCT)) THEN

SUM-SUM+BUDAT(CT3,CT1)
ENDIF
IF ((BUROLD.GT.HCTOLD).AND.(BUROLD.LT.RCT).AND.

c (BUHCT.GT.HCT)) THEN
SUM-SUM+( (HCT-BUHOLD)/NODES(CT2,2))

*IUDAT(CT3,CT1))
ENDIF
IF ((BUHOLD.EQ.HCTOLD).AND.(BUHCT.GT.ECTOLD);AND.

c (BUHCT.LT.HCT)) THEN
SUM-SUM+(((BUUCT-BUROLD)/NODES(CT2,2))

-c *BUDAT(CT3,CT1))
ENDIF
IF CIBUHOLD.GT.HCTOLD).AND.(BUHCT.LT.HCT)) THEN

SUM-SUM+(((BUHCT-BUHOLD)/NODES(CT2,2))
c . *BUDAT(CT3,CT1))

ENDIF
IF ((BUHOLD.GT.RCTOLD).AND.(BUHOLD.LT.HCT).AND.

c (BUHCT.EQ.HCT)) THEN
SUM=SUM+ ((BUHCT-BUHOLD)/NODES(CT2,2))

c *BUDAT(CT3,CT1))
ENDIF
IF ((BUHOLD.LT.RCTOLD).AND.(BUHCT.EQ.HCT)) THEN

SUM-SUH+BUDAT(CT3,CT1)
ENDIF
IF ((BUHOLD.LT.HCTOLD).AND.(BUHCT.GT.HCT)) THEN

SUM-SUM+BUDAT(CT3,CT1)
ENDIF
IF ((BUHOLD.EQ.HCTOLD).AND.(BUHCT.GT.HCT)) THEN

SUM-SUM+8UDAT(CT3,CT1)
ENDIF

10 CONTINUE
BUIN(CT2,CTl)-SUM

20 CONTINUE
30 CONTINUE

RETURN
END

* Subroutine to calculate nodal powers for each reactor cycle

SUBROUTINE POWER CALCS (NER, AXNUM, STPTSUM, STPTTALLY,
c STPTS, GRAMS, FRASS, NODES, HTOT, BUIN,
c STPTDAT, POWER, CYCLEN, STEPCONTROL, VARBLETDOWN,
e VARSTEPRUM, VARPOWER)

*

INTEGER*4 CTl, NBR, AXNUM, CT2, CT3, CYC;.ENUMBER, STPTNUMBER,
c STPTSUM, STPTTALLY(20), STPTS(10), VARSTEPNUM)10,20), CT4
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*

REAL GRAMS(50), FhASS, NODES(50,2), HTOT, BURN, BUIN(50,20),
c DAYS, STFTDATC10,20,3), POWER(50,20), CYCLEN(10,2),
e VARPOWER(10,20,25,50), VARELETDOWN(10,20,25,25),
c TOTALBURNDAYS

* .

CHARACTER STEPCONTROL* 1
*,

DO 10 CTl-l,10
STPTTALLY(CT1)-0

10 CONTINUE
STPTTALLY(1l)-STPTS(l)
IF (NBR.GE.2) THEN

DO 20 CTl-2,NBR
STPTTALLY(CTI)-STPTTALLY(CT1-1)+STPTS(CTI)

20 CONTINUE
ENDIF
IF (STEPCONTROL.EQ.'N') THEN
DO 50 CTl-1,AXNUM

GRAMS(CTI)-FMASS*(NODES(CTI,2)/HTOT)
DO 40 CT2-1,(STPTSUM-1)

BURN-BUIN(CT1,(CT2+1))-BUIN(CT1,CT2)
IF (NBR.GE.2) THEN

DO 30 CT3-2,NBR
IF((CT2.LE.STPTTALLY(CT3)).AND.

c (CT2.GT.STPTTALLY(CT3-1))) THEN
CYCLENUMBER-CT3

ELSEIF (CT2.LE.STPTTALLY(l)) THEN
CYCLENUMBER-1

ENDIF
30 CONTINUE

ELSEIF (NBR.EQ.l) THEN
CYCLENUMBER-1

ENDIF
IF (CYCLENUMBER.EQ.1) THEN

STFTNUMBER-CT2
ELSEIF (CYCLENUHBER.GT.1) THEN

STFTNUMBER-CT2-STPTTALLY(CYCLENUMBER-1)
ENDIF
IF (STPTNUMBER.EQ.STPTS(CYCLENUMBER)) THEN

DAYS-CYCLEN(CYCLENUMBER,1)-
c STPTDAT (CYCLENUMBER,STPTNUMBER,l1)

ELSE
DAYS-STPTDAT(CYCLENUMBER,(STPTNUMBER+1),1)-

c STPTDAT(CYCLENUNBER,STPTNUMBERl )
ENDIF
POWER(CT1,CT2)-BURN'GRAMS(CT1)'(1.0/1000.0) (1/DAYS)

40 CONTINUE
50 CONTINUE

ELSEIF (STEPCONTROL.EQ.'Y') THEN
DO 100 CTl-1,AXNUM

GRAMS(CTI)-IWASS*(NODES(CT1,2)/HTOT)
DO 90 CT2-1,(STPTSUM-1)

IF (NBR.GE.2) THEN
DO 70 CT3-2,NBR

IF((CT2.LE.STPTTALLY(CT3)).AND.
c (CT2.GT.STPTTALLY(CT3-1))) THEN

CYCLENUMBER-CT3
ELSEIF (CT2.LE.STPTTALLY(l)) THEN

CYCLENUMBER-l
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ENDIF
'70 CONTINUE

ELSEIF (NBR.EQ.1) THEN
CYCLENUMBER-1

ENDIF
IF (CYCLENUMBER.EQ.1) THEN

STPTNUMBER-CT2
ELSEIF (CYCLENUMBER.GT.1) THEN

STPTNUHBER-CT2-STPTTALLY(CYCLENUMBER-1)
ENDIF
TOTALBURNDAYS-0.0
DO 75 CT4-1,VARSTEPNUM(CYCLENUMBER,STPTNUMBER)

TOTALBURSDAYS-TOTALEURNDAYS+
c VARBLETDOWN(CYCLENUKBER,STPTNUMBER,CT4,1)

75 CONTINUE
DO 80 CT4-1,VARSTEPNUM(CYCLENUMBER,STPTNUMBER)

DAYS-VARBLETDOWN(CYCLENUMBER,STPTNUMBER,CTI1)
BURN- (UINCCTI,CCT2+1))-BUIN(CTI,CT2))*

c (DAYS/TOTALBURNDAYS)
VARPOWER(CYCLENUMBER,STPTNUMBER,CT4,CT1)-BURN*

c GRAMS(CT1)*(1.0/1000.0)*(1/DAYS)
sO CONTINUE
90 CONTINUE

100 CONTINUE
ENDIF

RETURN
END

* Subroutine to convert fuel temperature units and calculate *
* moderator specific volumes and densities with the correct units *
4*****************4***********************4*******************************

SUBROUTINE UNITS-CONVERSION (STPTSUM, AXNUM, FTFINAL,
c FTIN, MODDENFINAL, MOIN, PRESS, MODTEMPFINAL, DENDAT)

INTEGER*4 CT1, CT2, CS3, STPTSUM, AXNUM, COL1, COL2, ROWI, ROW2

REAL FTFINAL(50,20), FTIN(50,20), MODDENFINAL(50,20), mOIN(50,20),
c PRESS, DENDAT(29,10), P1, P2, DENCOL(29), T, MODTEMPFINAL(50,20)

*

DO 50 CT1-1,STPTSUM
DO 40 CT2-1,AXNUMl

FTFINALICT2,CTI)-IlETIN(CT2,CTI)-32.0)*(5.0/9.0))
c +273.15

MODDENFINAL(CT2,CT1)-(l/ (OIN(CT2,CTI)*62.42691))
DO 10 CT3-2,10

IF ((PRESS.LT.DENDAT(1,CT3)).AND.
c (PRESS.GT.DENDATI1,(CT3+1)))) THEN

P1-DENDAT(1,CT3)
P2-DENDAT(1,(CT3+1))
COL1-CT3
COL2-(CT3+1)

ELSEIF (PRESS.EQ.DENDAT(I,CT3)) THEN
P1-PRESS
P2-DENDAT(I1,(CT3+1))
COLI-CT3
COL2-(CT3+1)

ENDIF
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10 CONTINUE
DO 20 CT3-2,29

DENCOL(CT3)(-(PRESS-P2)*l(DENDAT(CT3,COL1)
c -DENDAT(CT3,COL2))/(P(-P2-))+DENDAT(CT3,COL2)

20 CONTINUE
DO 30 CT3-2,29

IF ((HODDENFINAL(CT2,CTI).LT.DENCOL(CT3)).AND.
c (MODDENFINAL(CT2,CT1).GT.DENCOL(CT3+1))) THEN

ROWI-CT3
ROW2-CT3+1
T-( (MODDENFINAL(CT2,CT1)-DENCOLfROW2))*

e (DENDAT(ROW1,1)-DENDAT(ROW2,1)))/(DENCOL(ROWl)
c -DENCOL(ROW2)))+DENDAT(ROW2,1)

ELSEIF ((MODDENFINAL(CT2,CT1)) .EQ.DENCOL(CT3)I THEN
T-DENDAT(CT3,2)

ENDIF
30 CONTINUE

MODTEMPFINAL(CT2,CT1)-((T-32.0)*(5.0/9.0))+273.15
40 CONTINUE
50 CONTINUE

RETURN
END

* SAS2H Input Deck Creation and Execution Control Subroutine

SUBROUTINE EXECUTION CONTROL (NBR, RELATIVE STPT NUM,
c CT1, CT2, CT3, AXNUM, CYCPOS, AXELANK,
c BPDESID, CRINS, CRDES,
c CRHIXNUM, CRMIXID, CRNUMISOS, CRISOID,
c APSRINS, APSRMIXNUM, APSRMIXID,
c RELATIVE APSR MIX ID, APSRNUKISOS,
c APSRISOID, ISN, IIM, ICM, IUS, PLEVEL,
c BPZONE, BPMA, CRZONE, CRMA,
C LMC, APSRZONE, APSRMA, LMD,
C 8PTN, BPBN, STPTS, APSRDES,
c STPTDAT, AXBLANKRICH, GRAMS,
c NODES, RODS, RICH, FTFzNAL,
c KMODDENFINAL, MODTEMPFINAL,
c BLETDOWN, BPWTPCT, BPDEN, CRDEN,
C CRISOWTPCT, APSRDEN, APSRISOWTPCT,
e PITCH, FOD, COD, CID, SZF, EPS, PTC, MESH,
e BPRA, CRRA, LRC, APSRRA,
c LRD, POWER, CYCDOWN, PREFIX,
e NM, CYCLEID, REACT, LID, AXBLAMNET,
c FUELCLAD, BPRFLAG, CRSTAT, APSRSTAT, FLAG2,
C LUZONE, LMB, LRB, BPXSECT, BPRODS, CT1START,
c CT2STAST, STPTTALLY, CLADTOT, CLADDESNUM,
c CLADDESNAME, BPRCLAD, CRCLAD, APSRCLAD,
c CLTEMP, BPMIXNUH, BPMIX, BPMIXID,
c BPNUMISOS, EPISOID, BPISOWTPCT, UCSPACERFRAC,
c SPACERMAT, STEPCONTROL, VARBLETDOWN, VARSTEPNUM,
c VARPOWER,- BPRFM, BPFNNUMISOS, BPFISOID,
c ABOVEBPNUM, APSRFM, BPRFR, BPFISOWTPCT,
c APSRFR, ABOVEEP, APSRFOLLOWMIX)

INTEGERt4 CTI, CT2, CT3, NBR, RELATIVE STPTNUM,
c AXNUM, CYCPOS(10); AXLANK(SorT,
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c BPDESID(10), CRINS(10,20,23,50), CRDES(10,20,23,50),
c CRMIXNUH, CRHIXID(25), CRNUMISOS(25), CRISOID(25,10),
c APSRINS(10,20,23,50), APSRMIXIUM, APSRMIXID(25),
c RELATIVE APSR MIX ID, APSRNUMISOS(25),
c APSR!SOID(25,To),-ISN, IM, ICM, IUS, PLEVEL,
c BPZONE110), SPHA(15,10), CRZONE(10), CRMA(15,1O),
c LMC(15,10), APSRZONE(10), APSRMA(15,10), LMD(15,10),
c BPTN(10), EPEN(lO), STPTS(10), APSRDES(10,20,23,50),
c BPRODS(10), SYSTEM, SASEXERESULT,
c CARRYCOUNTER, CTlSTART, CT2START, CT2GOVALUE,
c STPTTALLY(20), CT2ENDVALUE, CLADTOT, CLADDESNUN(10),
c BPRCLAD(10), CRCLAD(10), APSRCLAD(10), BPMIXM,
c BPMIX(10), BPMIXID(10), BPNUMISOS(20), BPISOID(10,20),
c VARSTEPNUM(10,20), BEPRf(15, 10), EPYMNUMISOS(25),
e BPFISOID(25,10), ABOVEBPNUM(10), APSRFt(15,10),
c APSRFOLLOWMIX(10,20,23,50), APSRINSOLD(10,20,23,50)

REAL STPTDAT(10,20,3), AXBLANKRICH, GRAMS(50),
c NODES(50,2), RODS, RICH, FTFINAL(50,20),
c MODDENFINAL(50,20), MODTEMPFINAL(50,20),
c ELETDOWN(10,20,25), EPWTPCT(10), BPDEN(10), CRDEN(10),
c CRISOWTPCT(25,10), APSRDENC10), APSRISOWTPCT(25,10),
c PITCH, FOD, COD, CID, SZF, EPS, PTC, MESH,
c BPRA(15,10), CRRl(15,10), LRC(15,10), APSRRA(15,10),
c LRD(15,10), POWER(50,20), CYCDOWN(10), BPXSECT(10),
e FINALDOWNTIME, MASSTOTAL, FTELISOWTPCT(1000),
c BPRAISOVALUE(2), LEFTVAL(1000), CLTEMP,
e BPISOWTPCT(10,20), UCSPACERFRAC,
c VARELETDOWN(10,20,25,25), VARPOWER(10,20,25,50),
c BPRFR(15,10), BPFISOWTPCT(25,10), APSRFRJ15,10)

*.

CHARACTER PREFIX*3, NM*31, CYCLEID(10)*2, REACT*21, LIB*15,
c AXBLANKET*1, FUELCLAD*10, BPRFLAG*1, CRSTAT*6,
c APSRSTAT-6, FLAG2*7, SASEXECOMMAND*33,
c PREVIOUSNAME*25, FUELISONAME(1000)*5,
e BPRAISONAME(2)*6, LEFTLIST(1000)*6,
e CLADDESNANE(10)*7, SPACERM&T*7, STEPCONTROL*1,
c ABOVEBP(10)'5

LOGICAL BPRAINSERTED

RELATIVE STPT NUM-0
DO 30 CT3-1,AXNUH

IF (CTISTART.EQ.1) THEN
RELATIVE STPT NUM-CTZSTART-1

ELSE
RELATIVE STPT NUM-STPTTALLY(CTISTART-1)+CT2START-i

ENDIF
DO 20 CT1-CT1START,NBR

* CT1 is the insertion cycle incrementer
IF (CTI.EQ.CTISTART) THEN

CT2GOVALUE-CT2START
ELSE

CT2GOVALUE-*1
ENDrF
IF (CTI.EQ.NBR) THEN

CT2ENDVALUE-STPTS(CT1)-l
ELSE

CT2ENDVALUE-STPTS(CT1)
ENDIF



Waste Package DeveloPment Deslgn AnalYsis (Attachment)
Title: CRC Dcpetin Cacuaionwts-for the Wfddd Asumblies in flatches It,2,,and IX of QysWa Rime Unht 3
Document tdentiflar. BBAOOOOO.01717.0200040 REV 00 Date Printed: 4/3/97 Attachment 11, Page 21of82

CT2 is the statepoint incrementer within cycle CTl
DO 10 CT2-CT2GOVALUECT2ENDVALUE

RELATIVE STPT NUM-RELATIVE STPT NUM+I
IF 1(CT1.EQ.T.-AND.(CT2.EQ.1)) YHEN
CALL STANDARD WRITER (RELATIVE STPT KUM, CTl,

e CT2, CT3, AXNUH, CYCPOS, AXELANK,
c BPDESID, CRINS, CRDES,
c CRMIXNUM, CRMIXID, CRNUt4ISOS, CRISOID,
c APSRINS, ApS rXm, APSRMIXID,
c RELATIVE APSR MIX ID, APSRNUMISOS,
c APSRISOID, ISN, I1M, 1CM, IUS, PLEVEL,
c BPZONE, BPMA, CREONE, CRMA,
c LMC, AFSRZONE, AFSRffA, LMD,
c BPTN, BPBN, STPTS, APSRDES,
c STPTDAT, AXBLANKRICH, GRAMS,
c NODES, RODS, RICH, rFTFINAL,
e MODDENFINAL, MODTEMPFIKAL,
e BLETDOWN, BNWTPCT, BPDEN, CRDEN,
c CRISOWTFCT, APSRDEN, APSRISOWTPCT,
c PITCH, FOD, COD, CID, SZF, EPS, PTC, MESH,
e BPRA, CRRA, LRC, APSRRA,
c LRD, POWER, CYCDOWN, PREFIX,
e NM, CYCLEID, REACT, LIE, AXELANKET,
c FUELCLAD, 8PRFLAG, CRSTAS, APSRSTAT, FLAG2,
e LUZONE, LMB, LRE, PREVIOUSNAME, FINALDOWNTIME,
c BPRA INSERTED, CLADTOT, CLADDESNUM,
c CLADDESNAME, EPRCLAD, CRCLAD, APSRCLAD,
e CLTEMP, EPHIXNUM, BPMIX, BPNIXID,
c BPNUMISOS, BPISOID, BPISOWTPCT, UCSFACERFRAC,
c SPACERMAT, STEPCONTROL, VARBLETDOWN, VARSTEPFUM,
e VARPOWER, BPRFM, BPFNNUMISOS, BPFISOID,
e ABOVEBPNUM, APSRFM4, BPRFR, BPFISOWTPCT,
C APSRFR, ABOVEBP, APSRFOLLOWMIX, CS1START,
c CT2GOVALUE, APSRINSOLD)

SASEXECOMMAND(1:B)-'batch43 I
SASEXECOMMAND(9:33)-NM(1:25)

* SASEXERESULT-SYSTEM(SASEXECOMIAND)
IF (SASEXERESULT.LT.0) THEN

WRITE (*,*) 'AN ERROR OCCURRED DURING SAS2H',
c 'EXECUTION OF ', NM(1:25)

ENDIF
CALL CUTTER (NM)

ELSE
CALL CONTINUATION WRITER (RELATIVE STPT NUM,

e CT1, CT2, CT3, AXNUH, CYCPOS, AXBLANK, BPDESID,
c CRINS, CRDES, CRMIXNUM, CRNIXID,
c CRNUMISOS, CRISOID, APSRINS,
e APSRMIXNUM, APSRMIXID, RELATIVEAPSRMIXID,
c APSRNUHISOS, APSRISOID, ISN, IIH, ICM, IUS,
e PLEVEL, BPZONE, BPMA, CRZONE, CRMA,
C LMC, APSRZONE, APSRMA, LHD,
c BPTN, EPBN, STPTS, APSRDES,
c STPTDAT, AXBLANKRICH, GRAMS,
e NODES, RODS, RICH, FTFINAL, MODDENFINAL,
c KODTEMPFINAL, BLETDOWN, BPWTPCT,
c BPDEN, CRDEN, CRISOWTPCT, APSRDEN,
c APSRISOWTPCT, PITCH, FOD, COD, CID, SZF,
c EPS, PTC, MESH, EPAh, CRRA, LRC, APSRRA,
c LRD, POWER, CYCDOWN, PREFIX; NM,
c CYCLEID, REACT, LIE, AXELANKET, FUELCLAD,
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c BPRFLAG, CRSTAT, APSRSTAT, FIAG2, LUZONE,
c LMB, LRB, MASSTOTAL, FUELISONAIE, FUELISOWTPCT,
c BPRAISONAME, SPRAISOVALUE, LEFTLIST, CARRYCOUNTER,
c BPXSECT, BPRODS, PREVIOUSNAME, rINALDOWNTIME,
c LEFTVAL, BPRA INSERTED, CL&DTOT, CLADDESNUM,
c CLADDESNAME, BPRCLAD, CRCLAD, APSRCLAD,
c CLTEMP, BPMIXNUM, 8PMIX, BPMIXID,
c BPNUMISOS, 1PISOID, BPISOWTPCT, UCSPACERFRAC,
c SPACERMAT, STEPCONTROL, VARELETDOWN, VARSTEPNUM,
c VARPOWER, BPRFH, BPFMNUmISOS, BPFISOID,
e ABOVEBPNUH, APSRFM, BPRFR, BPFISOWTPCT,
c APSRFR, ABOVEBP, APSRFOLLOWMIX, CTISTART,
c CT2GOVALUE, APSkINSOLD)

SASEXECOMMAND(l:8)-'batch43 I
SASEXECOMMAND(9:33)-NM(1:25)
SASEXERESULT-SYSTEM(SASEXECOMHAND)
IF (SASEXERESULT.LT.0) THEN

WRITE (*,*) 'AN ERROR OCCURRED DURING SAS2H',
e 'EXECUTION OF ', NM(1:25)

ENDIF
CALL CUTTER (NM)

ENDIF
10 CONTINUE
20 CONTINUE
30 CONTINUE

RETURN
END

* * Subroutine to write standard beginning of assembly life *
* SAS2H input decks

SUBROUTINE STANDARD WRITER (RELATIVESTPSTNUM, CT1, CT2, CT3,
e AXNUM, CYCPOS, AXBLANK, BPDESID,
e CRINS, CRDES, CRMIXNUM, CRMIXID,
c CRNUMISOS, CRISOID, APSRINS,
e APSRMIXNUM, APSRMIXID, RELATIVE APSR MIX ID,
c APSRNUMISOS, APSRISOID, ISN, IIM, ICM, IOS,
e PLEVEL, BPZONE, BPMA, CRZONE, CRMA,
c LMC, APSRZONE, APSAMA, LND,
e BPTN, BPEN, STPTS, APSRDES,
c STPTDAT, AXBLANKRICE, GRAMS,
e NODES, RODS, RICH, FSFINAL, MODDENFINAL,
e MODTEMPFINAL, BLETDOWN, BPWTPCT,
e BPDEN, CRDEN, CRISOWTPCT, APSRDEN,
e APSRISOWTPCT, PITCH, FOD, COD, CID, SZF, EPS, PTC,
c'MESH, BPRA, CRRA, LRC, APSRRA,

* e LRD. POWER, CYCDOWN, PREFIX, NM,
e CYCLEID, REACT, LIB, AXBLANKET, FUELCLAD,
e BPRFLAG, CRSTAT, APSRSTAT, FLAG2, LUZONE, LMB, LRB,
e PREVIOUSNAME, FINALDOWNTIME, BPRA INSERTED, CLADTOT,
e CLADDESNUM, CLADDESNAME, BPRCLAD, CRCLAD, APSRCLAD,
e CLTEMP, BPMIXNKU, BPMrX, BPMIXID,
e BPNUMISOS, BPISOID, BPISOWTPCT, UCSPACERFRAC,
c SPACERMAT, STEPCONTROL, UARELETDOWN, VARSTEPNUM,
c VARPOWER, BPRFM, 8PFMNUMISOS, BFFISOID,
c ABOVEWNJUM, APSRFM, BPRFR, BPFISOWTPCT,
c APSRFR, A8OVEBP, APSRFOLLOWMIX, CT1lSTART, CT2GOVALUE,
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c APSRINSOLD)

INTEGER*4 RELATIVE STPT NnM, CT1, CT2, CT3, AXNUM,
c NUMSTPT1, NUMSTPTY, NURSTPT3, CYCPOSt10), AXELANK(50),
cBPDESID(10), BPRA DESCRIPTION ID, CT4, CT5, CRINS(10,20,23,50),-
c CR MIXTURE ID, CR DESCRIFTION, CRDES(10,20,23,50), CRMIXNUM,
cCRMIXID(25r, RELATIVE CR MIX ID, CRNUMISOS(25),
c CRISOID(25,10), APSRIUS(10,20,23,50), APSR MIXTURE ID,
c APSR DESCRIPTION, APSRMIXNUM, APSRMIXID(25T,
cRELATIVE APSR MIX ID, APSRNUHISOS(25), APSRISOID(25,-10),
c ISIIM,II, ICM, IUS, PLEVEL, BPZONE(10), EPMA(15,10),
cCRZONE(10), CRMA(15,10), LMC(15,10), APSRZONE(10),
c APSRMR(15,10), LMD(15,10), BPTN(10), BPBN(10), STPTS(10),
c APSRDES(10,20,23,50), LUZONE, LMB(15), NUMSTPT4, NUMSTPT5,
c NUMSTPT6, CLADTOT, CLADDESNUM(10), SPRCLAD(10), CRCLAD(10),
c APSRCLAD(10), APSRCLNUK, CRCLNUM, SPRCLU1M, BPMIXNUM,
cBPMIX(10), BPMIXID(10), BPNUMISOS(20), BPISOID(10,20),
c VARSTEPNUM(10,20), BPRFM(15,10), BPFMNUMIS0S(25),
cBPFISOID(25,10), ABOVESPNUM(10), APSRFH(15,10),
cAPSRFOLLOWMIX(10,20,23,50), FOWNODKEEP,
c FOLSTEPKEEP, APSRFOLNUH, APSRFOLLOWDATA(10,20,23,50),
c CTlSTART, CT2GOVALUE, APSRINSOLD(10,20,23,50)

REAL STPTDAT(10,20,3), ENR, AX8LANXRICH, OXYGMS, GRAMS(50),
c UO2GMS, FVOL, PI, NODES(50,2), RODS, FDEN, NT234,
cWT235, WT236, WT238, RICH, FTFINAL(50,20),
c MODDENFINAL(50,20), MODTEMPFINAL(50,20), BLETDOWN(10,20,25),
e BPWTPCT(10), BPDEN(10), ALFRAC, OFRAC, CRDEN(10),
c CRISOWTPCT(25,10), APSRDEN(10), APSRISOWTPCT125,10),
cPITCH, FOD, COD, crD, SZF, EPS, PTC, MESH, BPRA(15,10),
c CRRA(15,10), LRC(15,10), APSRRA(15,10), LRD(15,10),
e DOWNTIME, BORON FRACTION, POWER(50,20), CYCDOWN(10), LRB(15),
e FINALDOWNTIME, CLTEMP, BPISOWTPCT(10,20), UCSPACERFRAC,
e BORATEDMODVF, BORONVF, UCMODREGIONbEN,
cVARELETDOWN(10,20,25,25), VARPOWER(10,20,25,50),-
cBPRFR(15,10), EPFISOWTPCT(25,10), APSRFR(15,10)

CHARACTER CHNODE*2, CHID*2, PREFIX*3, CHSTPT1*l, CHSTPT2*1,
e CHSTPT3*1, NM*31, CYCLEID(10)*2, REACT*21, LIB*15,
eAXBLANKET'1, FUELCLAD*10, BPRFLAG*1, CRSTAT*6, APSRSTAT*6,
c FLAG2*7, IRRAD STEPS'2, PLEVELCH'2, BPZONECH*2, CRZONECH'2,
cAPSRZONECH*2, LUZONECH*2, PREVIOUSNAME'25, ASSYPOSITION*2,
c CHSTPT4'1, CHSTPT5*1, CHSSPT6'1, CLADDESNAME(10)*7,
c SPACERMAT'7, STEPCONTROL*1, ABOVEBP(10)*5

LOGICAL BPRA INSERTED, CR*INSERTED, CRCOMPFLAG, APSR INSERTED,
c APSRCOMPFLAG, EPRA FOLLOW, APSREOTFLAG, FOLLOWIN

PI-3.14159265359
Determination of the input deck filename

CALL ZEROS(CT3,CHNODE)
CALL ZEROS(CYCPOS(CT2),CHID)
NUMSTFT1-INT(STPTDAT(CT1,CT2,1)/100.0)
CESTPT1-CHAR(NUMSTPT1+48)
NUMSTFT2-INT((STPTDAT(CT1,CT2,1)-(NUMSTPTI*100))/1O.0)
CHSTPT2-CHAR(NUMSTPT2+48)
NUMSTPT3-INT((STPTDAT(CTICT2,1)-(NUMSTPTI'100)-

c (NUMSTPT2*10)))
CHSTPT3-CHAR(NUMSTPT3+48)
IF ICT2.LT.STPTS(CTI)) THEN
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NUMSTPT4-INT(STPTDAT(CT, (CT2+1),1)/100.0)
CESTPTI-CHAR (NUMSTPT4+48)
NUHSTPT5-IRT((STPTDAT(CT1,(CT2+1),1)-(SUMSTPT4*100))/10.0)
CHSTPT5-CHAR(NUMSTPT5t48)
NUMSTPT6-INT((STPTDAT(CT1,(CT2+1),1)-(NUMSTPT4*100)-

c (NUMSTPT5*10)))
CHSTPT6-CHAR(NUMSTPT6+48)

ELSEIF (CT2.EQ.STPTS(CT1)) THEN
NUMSTPT4-INT(STPTDAT((CTL+1), 11)/100.0)
CHSTPT4-CHAR(NUMSTPT4+49)
NUMSTPT5-INT((STPTDAT((CT1+1), 1,1)-(NUMSTPT4*100)I/10.0)
CHSTPT5-CHAR(NUMSTPT5+46)
NUMSTPT6-INT((STPTDAT((CT1+1),1,1)-(NUMSTFT4*100)-

c (NUMSTPT5*10)))
CHSTPT6-CHAR (NUHSTPT6+46)

ENDIF
NN(1:3)-PREFIX
NH(4:4)-'A'
NM(5:6)-CHID
NM(7:7)- N'
NM(8:9)-CHNODE
NMH(10:11)-'DC'
NM(12:13)-CYCLEID(CT1I
NM(14:14)-'T'
NM(15:15)-CHSTPT1
NMH16:1i6)-CESTPT2
NM(17:17)-CRSTPT3
FM(18:19)-'AC'
IF (CT2.EQ.STPTS(CT1)) THEN

NMH20:21)-CYCLErD(CTI+2)
ELSE

NM(20:21)-CYCLEID(CT1)
ENDIF
NM(22:22)-'T'
NM(23:23)-CESTPTC
NM(24:24)-CESTPTS
NM(25:25)-CESTPT6
NM(26:31)-'.input'
PREVIOUSNAME-NM(1:25)

* Open and rewind the input deck file
OPEN(UNIT-100, FILE-NM, STATUS-'UNKNOWN')
REWIND(UNIT-100)

* Write first section of input deck
WRITE (100,10)

10 FORMAT ('-sas2h',T11,'parm-skipshipdata')
IF (CT2.LT.STPTS(CT1)) THEN

WRITE (100,20) REACT, CHID, CHNODE,
c NM(12:13), STPTDATICT1,CT2,1), NM(20:21),
c STPTDAT(CT1,(CT2+1),1)

20 FORMAT (A21,1X,'Assy-',A2,
c ', Node-',A2,1X,
c 'ICyc-',A2,', 'T5.1,' to Cyc-',
c A2,' ',F5.1,' EFPD)'I)

ELSEIF (CT2.EQ.STPTS(CT1)) THEN
WRITE (100,25) REACT, CHID, CHNODE,

c NM(12:13), STPTDAT(CT1,CT2,1), NM(20:21),
C STPTDATU(CT1+1),1#1)

25 FORMAT (A21,1X,'Assy-',A2,
c ', Node-',A2,1X,
c '(Cyc-',A2,', 'F5.1,' to Cyc-',
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c A2,', '.FS.1,' EFPD)')
ENDIF
WRITE (100,30) LID

30 FORMAT (A15,1X,'latticecell')
WRITE (100,40)

40 FORMAT (' I')
WRITE (100,50)

50 FORMAT ("o' fuel density based on mass of uranium per',
c ' assembly',TS56.' total pellet stack')

WRITE (100,60)
60 FORMAT ("I' volume to account for fuel volume loss to',
c I pellet c',T55,'hamfers')

WRITE (100,70)
70 FORMAT ("''1)

* Write second section of input deck (material specifications)
WRITE (100,80)

80 FORMAT (" '",5X,'material specification input')
WRITE (100,90)

90 FORMAT V " ' )
* Calculate initital fuel parameters depending upon whether or not the

' node represents axial blanket fuel
IF ((AXBLANKET.EQ.'Y').AND.(A X BLANK(CT3).EQ.1)) THEN

ENR-AXSLANKRICH
OXYGMS-(GRAMS(CT3)*2*15.994915)/(((ENR/100)*235.043915)+

c (((0.007731*((ENR)**1.0837))/100)*234.040904)+
c (((0.0046*ENR)/100)*236.045637)+(((100-(0.007731*
c (ENR**1.0937))-(ENR)-(0.0046*ENR))/100)*238.05077))

UO2GMS-GRAMS(CT3)+OXYGMS
FVOL-(PI/4)*(FOD**2)*(NODES(CT3,2))*(RODS)
FDEN-UO2GMS/FVOL
UT234-0.007731*(ENR**1.0837)
WT235-ENR
WT236-0.0046*ENR
WT238-100.0-WT234-ERR-WT236

ELSE
ENR-RICH

* OXYGMS(GRAMS(CT3)*2*15.99i9l5)/(((ENR/100)*235.043915)+
c (XM0.007731*((ENR)**1.0837))/100)*234.040904)+
c (((0.0046*ENR)/100)*236.045637)+(((100-(0.007731*
c (ENR**1.0837))-(ENR)-(0.0046*ENR))/100)*238.05077))

UO2GMS-GRAMS(CT3)+0XYGMS
FVOL-(PI/4)*(FOD**2)*(NODES(CT3,2))*(RODS)
FDEN-UO2GMS/FVOL
WT234-0.007731*(ENR**1.0837)
WT235-ENR
WT236-0.0046*ENR
WT238-100.0-WT234-ENR-WT236

ENDIF
* Write fuel composition input description

IF (FDEN.LT.(10.0)) THEN
WRITE 1100,100) FDEN, FTFINAL(CT3,RELATIVE STPT NUM), WT234,

c WT235, WT236, WT238
100 FORMAT ('uo2 1 den-',F5.3,1X,'1',1X,F6.1,1X,'92234',1X,F5.3,

c IX,'92235',1X,F5.3,lX,'92236',1X,F5.3,1X,'92238',1X,F6.3,1X,
c 'end')

ELSE
WRITE (100,110) FDEN, FTFINAL(CT3,RELATIVE STPT NUM), WT234,

c NT235, WT236, WT238
110 FORMAT ('uo2 1 denm',F6.3,1X,'l',lX,F6.1,lX,'92234',lX,F5.3,
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c 1X,'92235',lX,F5.3,1X,'92236',1X,F5.3,1X,'92239',1X,F6.3,IX,
c 'end')

. 120

130

140

150

160

170

10

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

ENDIF
WRITE (100,120)
FORMAT ('kr-83
WRITE (100,130)
FORMAT ('kr-85
WRITE (100,140)
FORMAT V'sr-90
WRITE (100,150)
FORMAT V'y-69

WRITE (100,160)
FORMAT ('mo-95
WRITE (100,170)
FORMAT V'zr-93
WRITE (100,190)
FORMAT 'zr-94
WRITE (100,190)
FORMAT ('zr-95
WRITE (100,200)
FORMAT ('nb-94
WRITE (100,210)
FORMAT ('tc-99
WRITE (100,220)
FORMAT V'rh-103
WRITE (100,230)
FORMAT ('rh-105
WRITE (100,240)
FORMAT ('ru-101
WRITE (100,250)
FORMAT ('ru-106
WRITE (100,260)
FORMAT ('pd-105
WRITE (100,270)
FORMAT ('pd-108
WRITE (100,2803
FORMAT V'ag-109
WRITE (100,290)
FORMAT ('sb-124
WRITE (100,300)
FORMAT (xe-131
WRITE (100,310)
FORMAT (I'xe-132
WRITE (100,320)
FORMAT ('xe-135
WRITE (100,330)
FORMAT ('xe-136
WRITE (100,340)
FORMAT ('cs-134
WRITE (100,350)
FORMAT ('cs-135
WRITE (100,360)
FORMAT ('es-137
WRITE (100,3701
FORMAT ('ba-136
WRITE (100,380)
FORMAT ('la-139
WRITE (100,390)
FORMAT ('ce-144
WRITE (100,400)

FTFIRAL(CT3,RELATIVE STPT NUH)
1 0 1-21 ',F6.1,'

FTFIRAL(CT3,RELATIvE STST RUM)
1 0 1-21 ',F6.1,'

FTFIRAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FSFINAL(CT3,RELATIVE STPT WUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE SSPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPTNuM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 O 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STFT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 l-2Z ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.I,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

ESFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 -',F6.1,'

FTFIrAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFIHAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUH)
1 0 1-21 -',F6.1,'

FTFIKAL(CT3,RELATIVE STPT RUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

FTFINAL(CT3,RELATIVE STPT NUM)
1 0 1-21 ',F6.1,'

ETFINAL(CT3,RELATIVE STPT NUM)

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')

end')
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400 FORMAT ('nd-143 1 0 1-21 ',F6.1,' end')
WRITE (100,410) FTFINAL(CT3,RELATIVE STPT WM)

410 FORMAT ('nd-145 1 0 1-21 ',F6.1,' end')
WRITE (100,420) FTFINAL(CT3,RELATIVE STPT NUM)

420 FORMAT ('pm-147 1 0 1-21 'F6.1,' end')
WRITE (100,430) FTFINAL(CT3,RELATIVE STT MUM)

430 FORMAT ('pm-148 1 0 1-21 ',F6.1,' end')
WRITE (100,440) FTFINAL(CT3,RELATIVE STPT NUM)

440 FORMAT ('nd-147 1 0 1-21 ',F.,1' end')
WRITE (100,450) FTFINAL(CT3,RELATIVE STPT NUM)

450 FORMAT ('Vm-147 1 0 1-21 ',F6.1,' end')
WRITE (100,460) FTFINAL(CT3,RELATIVE STPT NUM)

460 FORMAT ('sm-149 1 0 1-21 ',F6.1,' end')
WRITE (100,470) FTFINAL(CT3,RELATIVE STPT NUM)

470 FORMAT V'sm-150 1 0 1-21 ',F6.1,' end')
WRITE (100,480) FITFINAL(CT3,RELATIVE STPT NUM)

480 FORMAT ('sm-151 1 0 1-21 ',F6.1,' end')
WRITE (100,490) FTFINAL(CT3,RELATIVE STPT NUH)

490 FORMAT (Ism-152 1 0 1-21 ',F6,1,' end')
WRITE (100,500) FTFINAL(CT3,RELATIVE STPT RHM)

500 FORMAT ('gd-155 1 0 1-21 ',F6.1,' end')
WRITE (100,510) FTFINAL(CT3,RELATIVE STPT NUM)

510 FORMAT t'eu-153 1 0 1-21 ',F6.1,' end')
WRITE (100,520) FTFINAL CT3,RELATIVE STPT NUM)

520 FORMAT l'eu-154 1 0 1-21 ',F6.1,' end')
WRITE (100,530) FVFINAL(CT3,RELATIVE STPT NUM)

530 FORMAT V'eu-155 1 0 1-21 ',F6.1,' end')
* Write cladding material specifications
* Additional cladding material specifications may be added to the
* following IF statement as required

IF ((FUELCLAD.EQ.'ZIRC-4 ').OR.
c (FUELCLAD.EQ.'ZIRCALLOY4')) THEN

WRITE (100,532)
532 FORMAT V'arbm-zirc4 6.56 5 0 0 0 6016 0.12 24000',

c ' 0.10 26000 0.20 50000 1.40')
WRITE (100,535) CLTEMP

535 FORMAT (T12,'40000 98.18 2 1.0 ',F5.1,' end')
ELSEIF (FUELCLAD.EQ.'SS304 ') THEN

WRITE (100,537)
537 FORMAT f'arbm-ss304 7.92 4 0 0 0 24304 19.0 25055',

c ' 2.0 26304 69.5 28304 9.5')
WRITE (100,540) CLTEMP

540 FORMAT (T12,'2 1.0 ',F5.1,' end')
ELSEIF (FUELCLAD.EQ.'SS304S ') THEN

WRITE (100,542)
542 FORMAT ('arbm-ss304s 7.92 4 0 0 0 24000 19.0 25055',

c ' 2.0 26000 69.5 28000 9.5')
WRITE (100,545) CLTEMP

545 FORMAT (T13,'2 1.0 ',F5.1,' end')
ELSEIF (FUELCLAD.EQ.'SS316 ') THEN

WRITE (100,547)
547 FORMAT V'arbm-ss316 7.75 7 0 0 0 6012 0.08 14000',

c ' 1.0 24304 17.0 25055 2.0')
WRITE (100,550)

550 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')
WRITE (100,552) CLTEMP

552 FORMAT (T12,'2 1.0 ',F5.1,' end')
ELSEIF (FUELCLAD.EQ.1SS3l6S ') THEN

WRITE (100,555)
555 FORMAT V'arbm-ss3lfs 7.75 7 0 0 0 6012 0.08 14000',
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c ' 1.0 24000 17.0 25055 2.0')
WRITE (100,557)

557 FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')
WRITE (100,559) CLTEMP

559 FORMAT (T13,'2 1.0 ',F5.1,' end')
ENDIF

* Write moderator material specifications
BORATEDMODVF-1.0-UCSPACERFRAC
IF (STEPCONTROL.EQ.'N') THEN

BORONVF-BLETDOWN(CT1,CT2,3)*(1E-6)*BORATEDMODVF
ELSEIF (STEPCONTROL.EQ.'Y') THEN

BORONVF-VARBLETDOWN(CT1,CT2,1,2)*11E-6)*BORATEDHODVF
ENDIF
WRITE (100,560)

560 FORMAT ' " ') -
IF ((SPACERMAT.EQ.'ZIRC-4 ').AND.

c (UCSPACERFRAC.GT.(0.0))) THEN
WRITE (100,561)

561 FORMAT ($I' material composition of moderator',
c ' within unit cell')

WRITE (100,562)
562 FORMAT (''' with smeared zirc-4 spacer grids')

UCHODREGIONDEN-(MODDENFINAL(CT3,RELATIVESTPTNtUH).*
c BORATEDMODVF)+(6.56*UCSPACERFRAC)

IF (MODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) TREN
WRITE (100,563) uCMODREGIONDEN, BORATEDMODVF,

c MODTEMFFrNAL(CT3,RELATIVE STPT NUM)
563 FORMAT ('h2o 3 den-',F5.4,SX,F6.5,3X,F7.1,3X,'eend')

ELSE
WRITE (100,564) UCHODREGIONDEN, BORATEDMODVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
564 FORMAT ('h2o 3 den-',F6.4,SX,F6.S,3X,F7.1,3X,'end')

ENDIF
WRITE (100,565) UCHODREGIONDEN, EORONVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
565 FORMAT ('arbm-bormod',3Xj6.4,TX,'1 0 0 0 5000 100 3',

c 1X,F6.5,1X,F7.1,1X,'end')
WRITE (100,566) UCMODREGIONDEN

566 FORMAT V'arbm-spacer',3X,F6.4,1X,'5 0 0 0 8016 0.12',
c ' 24000 0.10 26000 0.25')

WRITE (100,567) UCSPACERFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT NKM)

567 FORMAT (T17'50000 1.40 4Oo00 9T.1B 3',1X,F6.5,1X,
C F7.1,1X,'end')

ELSEIF ((SPACERMAT.EQ.'INCONEL').AND.
c (UCSPACERFRAC.GT.(0.0))) THEN

WRITE (100,568)
568 FORMAT (" ' material composition of moderator',

c ' within unit cell')
WRITE (100,569)

569 FORMAT (I"' with smeared inconel spacer grids')
UCMODREGIONDEN-(MODDENFINAL(CT3,RELATIVE STPT NUM)*

c BORATEDMODVF)+(6.3*UCSPACERFRAC)
IF IMODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN

WRITE (100,570) UCMODREGIONDEN, BORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

570 FORMAT ('h2o 3 den-',F5.4,SX,F6.5,3X,F7.1,3X,'end')
ELSE
* WRITE (100,571) UCMODREGIONDEN, BORATEDMODVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
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571 FORMAT ('h2o 3 den-,F6.4,3XF6.5,3XIF7.l,3XI'end')
ENDIF
WRITE (100,572) UCWODREGIONDEN, BORONVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUH)
572 FORMAT ('arbm-bormod',3XF6.4,TX,'1 0 0 0 5000 100 3',

c lX,F6.5, X,F7.1,IX, 'end')
WRITE (100,573) UCNODREGIONDEN

573 FORMAT ('arbm-spacer',3X,F6.4,1X,'5 0 0 0 14000 2.5',
c ' 22000 2.5 24000 15.0')

WRITE (100,574) UCSPACERFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT NUN)

574 FORMAT (T17'26000 7.0 28000 73:0 3',1XF6.5,1X,
c F7.1,1X,'end')

ELSEIF ((SEACERMAT.EQ.'SS316 ').AND.
c (UCSFACERPRAC.GT.(0.0))) THEN

WRITE (100,575)
575 FORMAT (''' material composition of moderator',

c ' within unit cell')
WRITE (100,576)

576 FORMAT (IP' with smeared ss316 spacer grids')
UCMODREGIONDEN- MODDENFINAL(CT3,RELATIVE STPT UNM)*

c BORATEDMODVF)+(7.75*UCSPACERFRAC)
IF (MODDENFIKAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN

WRITE (100,577) UCMODREGI5NDEN, BORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

577 FORMAT ('h2o 3 den-',F5.4,IX,F6.5,3X,F7.1,3X,'end')
ELSE

WRITE (100,578) UCHODREGIONDEN, BORATEDHODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

576 FORMAT (th2o 3 den-',F6.4,SX,F6.5,3XF7.1,3X,'end')
ENDIF
WRITE (100,579) UCHODREGIONDEN, BORONVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
579 FORMAT ('arbm-bormod',3XE6.4,TX,'1 0 0 0 5000 100 3',

c lX,F6.5,1X,F7.1,1X,'end')
WRITE (100,580) UCHODREGIONDEN

580 FORMAT V'arbm-apacer',3XF6.4,1X,'7 0 0 0 6012 0.08',
c ' 14000 1.0 24304 17.0 25055 2.0')

WRITE (100,581) UCSPACERFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

581 FORMAT (T5'26304 65.42 28304 12.0 42000 2.5 3',1X,F6.5,1X,
c F7.1,1X,'end')

ELSEIF ((SPACERMAT.EQ.'SS316S ').AND.
c (UCSPACERFRAC.GT.(0.0))) THEN

WRITE (100,582)
582 FORMAT (1'' material composition of moderator',

c ' within unit cell')
WRITE (100,593)

583 FORMAT (''' with smeared ss316s spacer grids')
UCMODREGIONDEN-(MODDENFINAL(CT3,RELATIVE STPT NUM)*

c BORATEDMODVF)4(7.75'UCSPACERFRAC)
IF (HODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN

WRITE (100,584) UCMODREGI5NDEN, BORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

584 FORMAT ('h2o 3 den-',j5.4,3X,F6.5,3X,F7.1,3X,'end')
ELSE

WRITE (100,585) UCMODREGIONDEN, BORATEDMODVF,
c KODTEMPFINAL(CT3,RELATIVE STPT NHM)

585 FORMAT L'h2o 3 den-',F6.4,§X,F6.5,3X,F7.l,3X,'end')
ENDIF
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WRITE (100,586) UCNODREGIONDEN, BORONVF,
c MODTEMPFIKAL(CT3,RELATIvE STPT HUM)

566 FORMAT V'arbm-bormod',3Xj6.4,JX,'1 0 0 0 5000 100 3',
c lX,F6.5,1X,F7.1,1X,'end')

WRITE (100,587) UCMODREGIONDEN
587 FORMAT ('arbm-spacer',3X,F6.4,1X,'7 0 0 0 6012 0.08',

c ' 14000 1.0 24000 17.0 25055 2.0')
WRITE (100,585) UCSPACERFRAC,

c MODTEMPFINAL(CT3,RELATIVE-STPT NUM)
588 FORMAT (T5'26000 65.42 28600 11.0 42000 2.5 3',5X,F6.5,1X,

c F7.1,1X,'end')
ELSEIF ((SPACERMAT.EQ.'SS304 ').AND.

C (UCSFACERFRAC.GT.(0.0))) THEN
WRITE (100,589)

589 FORMAT ("s' material composition of moderator',
c ' within unit cell')

WRITE (100,590)
590 FORMAT (##' with smeared ss304 spacer grids')

UCMODREGIONDEN- MODDENrINAL(CT3,RELATIVE STPT NUM)*
c BORATEDMODVF)+(7.92*UCSPACERFRAC)

IF (MODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN
WRITE (100,591) UCMODREGIONDEN, BORATEDMODVF,

c MODTEMPFINAL CT3,RELATIV STPT NUM)
591 FORMAT ('h2o 3 den-',F5.4,SX,F6.5,3X,F7.1,3X,'end')

ELSE
WRITE (100,592) uCMODREGIONDEN, BORATEDMODVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
592 FORMAT ('h2o 3 den-',F6.4,3X,F6.5,3X,F7.1,3X,'end')

ENDIF
WRITE (100,593) UCMODREGIONDEN, BORONVF,

c IODTEMPFINAL(CT3,RELATIVE STPT NUM)
593 FORMAT ('arbm-bormod',3Xj6.4,TX,'1 0 0 0 5000 100 3',

c 1X,F6.5,1X,F7.1,1X,'end')
WRITE (100,594) UCHODREGIONDEN

594 FORMAT ('arbm-spacer',3X,F6.4,1X,'4 0 0 0 24304 19.0',
c ' 25055 2.0 26304 69.5 28304 9.5')

WRITE (100,595) UCSPACERFRAC,
c MODTEMPFINALICT3,RELATIVE STPT MUM)

595 FORMAT (T15'3',IX,F6.5,1X,F7.1,1X,'end')
ELSEIF (ISPACERMAT.EQ.'SS304S ').AND.

c (UCSPACERFRAC.GT.(0.0))) THEN
WRITE (100,596)

596 FORMAT ('" material composition of moderator',
c ' within unit cell')

WRITE (100,597)
597 FORMAT (',' with smeared ss304s spacer grids')

UCHODREGIONDEN-(MODDENFINAL(CT3,RELATIVE STPTNUM)*
c BORATEDMODVF)+(7.92*UCSPACERFRAC)

IF (MODDENFINAL(CT3,RELATIVE STPT VUM).LT.(1.0)) THEN
WRITE (100,598) UCMODREGIONDEN, BORATEDMODVr,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
598 FORMAT V'h2o 3 den-',FS.4,3X,F6.5,3X,F7.1,3X,'end')

ELSE
WRITE (100,599) UCMODREGIONDEN, BORATEDMODVF,

c MODTEMPrINAL(CT3,RELATIVE STPT KUM)
599 FORMAT ('h2o 3 den=',F6.4,3X,F6.5,3X,F7.1,3X,'end')

ENDIF
WRITE (100,600) UCHODREGIONDEN, BORONVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
600 FORMAT ('arbm-bormod',3X,F6.4,TX,'l 0 0 0 5000 100 3',
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c lX,F6.5,1X,F7.1,lX,'end')
WRITE (100,601) UCMODREGIONDEN

601 FORMAT ('arbm-spacer',3X,F6.4,1X,04 0 0 0 24000 19.0',
c ' 25055 2.0 26000 69.5 28000 9.5')

WRITE (100,602) UCSPACERFRAC,
c MODTEMPFINAL(CT3, RELATIVE STPT KUM)

602 . FORMAT (T15'3',lX,F6.5,1X,F7.1,lX,'end')
ELSEIF (UCSPACERFRAC.EQ (0.0)) THEN

WRITE (100,603)
603 FORMAT '("' material composition of moderator',

c I within unit cell')
WRITE (100,604)

604 FORMAT ("' with no smeared spacer grids')
UCMODREGIONDEN- MODDENFINAL (CT3, RELATMESTPT NUM) *

c BORATEDMODVF)
IF (MODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN

WRITE (100,605) UCHODREGIONDEN, BORATEDMODVF,
c MODTENPFINAL (CT3, RELATIVE STPT KUM)

605 FORMAT ('h2o 3 den-',F5.4,NX,F6.5,3X,F7.1,3X,'end')
ELSE

WRITE (100,606) UCNODREGIONDEN, BORATEDHODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NWM)

606 FORMAT V'h2o 3 den-',F6.4,SX,F6.5,3XF7.1,3X,'end')
ENDIF
WRITE (100,607) UCHODREGIONDEN, BORONVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
607 FORMAT V'arbm-bormod'#3X,T6.4,TX,'1 0 0 0 5000 100 3',

c lX,F6.5,1X,F7.1,1X,'end')
ENDIF
WRITE (100,608)

608 FORMAT (' "')
* Write EPRA material specifications
* BPR follow specifications

BPRA FOLLOW-.FALSE.
IF ((BPRFLAG.EQ.'Y').AND. BPDESID(CT1).NE.0).AND.

c (CT3.LT.BPTN(CT1))) THEN
BPRA FOLLOW-.TRUE.
BPRA DESCRIPTION ID-BPDESIDICT1)
WRITE(100,610)

610 FORMAT(f''")
WRITE(100,612)

612 FORMAT('"',5X,'BPR above the BP absorber region')
WRITE(100,614)

614 FORMAT(' I ')
IF ((BPRCLAD(BPDESID(CT1)).NE.0).AND.

c (BPRCLAD(BPDESID(CT1)).NE.2)) THEN
DO 616 CT5-1,10
IF (EPRCLAD(BPDESID(CT1)).EQ.CLADDESNUM(CT5)) THEN
BPRCLNUM-CT5
EXIT
ENDIF

616 CONTINUE
IF (CLADDESNAME(BPRCLNUM).EQ.'SS304 '1) THEN
WRITE (100,618)

618 FORMAT ('arbm-ss304 7.92 4 0 0 0 24304 19.0 25055',
c ' 2.0 26304 69.5 28304 9.5'1)

WRITE (100,620) CLADDESNUM(BPRCLNUM), CLTEMP
620 FORMAT (T12,12,' 1.0 ',F5.1,' end')

ELSEIF-(CLADDESNAME(BPRCLNUM).EQ.'SS304S ') THEN
WRITE (100,622)
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622 FORMAT (larbm-s8304z 7.92 4 0 0 0 24000 19.0 25055',
.c ' 2.0 26000 69.5 28000 9.5')

WRITE (100,624) CLADDESNUM(SPRCLNUM), CLTEMP
624 FORMAT (T13,12,' 1.0 ',FS.1,' end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ.'SS316 I) THEN
WRITE (100,626)

626 FORMAT ('arbkm-z316 7.75 7 0 0 0 6012 0.08 14000',
C I 1.0 24304 17.0 25055 2.0')

WRITE (100,628)
628 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')

WRITE (100,630) CLADDESNUM(BPRCLNUH), CLTEHP
630 FORMAT (T12,12,' 1.0 '1,F5.1,' end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ.'SS316S ') THEN
WRITE (100,632)

632 FORMAT V'arbm-sa316s 7.75 7 0 0 0 6012 0.08 14000',
c ' 1.0 24000 17.0 25055 2.0')

WRITE (100,633)
633 FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')

WRITE (100,634) CLADDESNUM(BPRCLNUM), CLTEMP-
634 FORMAT (TI13,12,' 1.0 '1,F5.1,' end')

ELSErF (CLADDESNAME(BPRCLNUM).EQ. 'lNCONEL') THEN
WRITE (100,635)

635 FORMAT V'arbm-inconel 8.3 5 0 0 0 14000 2.5',
c ' 22000 2.5 24000 15.0')

WRITE (100,636)
636 FORMAT (T13,'26000 7.0 28000 73.0')

WRITE (100,637) CLADDESNUM(BPRCLNUM), CLTEMP
637 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ENDIF
ENDIF
IF (ABOVESP(BPDESID(CT1)).EQ.'AL203') THEN

ALFRAC-(((BPDEN(BPDESID(CTI)))*2.0*26.9815393/
c (101.9631))/BPDEN(BPDESID(CT1))

OFRAC-1.0-ALFRAC
IF (BPDEN(BPDESID(CT1)).LT.(1.0)) THEN

WRITE (100,638) ABOVEBPNUM(BPDESID(CT1)),
c BPDEN(BPDESID(CTl)), ALFRAC,
c 4MODTEMPFINAL(CT3,RELATIVE STPT NUM)

638 FORMAT ('al',3X,I3,3X,'den-',FT.3,1X,F7.5,
c 1X,F7.1,1X,'end')

WRITE 1100,640) ABOVEBPNUMHBPDESID(CT1)),
c BPDEN(BPDESID(CTI)), OFRAC,
c RODTEMPFINAL(CT3,RELATIVE STPT NUM)

640 FORMAT ('o',3X,13,3X,'den-',F4.3,1X,F7.5,
C 1X,F7.1,1X,'end')

ELSE
WRITE (100,642) ABOVEBPNUH(BPDESID(CTj)),

c EPDEN(EBPDESID(CTI)), ALFRAC,
c HODTEKPFINAL(CT3,RELATIVE STPT NHM)

642 FORMAT ('a1',3X,13,3X,'den-',FS.3,1X,F7.5,
c IX,F7.1,1X,'end')

WRITE (100,644) ABOVEBPNUM(SPDESID(CT11),
c BPDEN(BPDESID(CT1)), OFRAC,
c HODTEMPFINALICT3,RELATiVE STPT HUM)

644 FORMAT ('o',3X,13,3X,'den-',F5.3,1X,F7.5,
c 1X,F7.1,1X,'end')

ENDIF
ELSE

WRITE (100,*) 'arbm-bp ',
c BFDEN(BPRA DESCRIPTION ID),
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c ' ', EPFMNUMISOS(BPRADESCRIPTION ID),
c ' 0 0 0 '

DO 650 CT4-1,BPFMNUMISOS(EPRA DESCRIPTIONID)
WRITE (100,648)

c BPFISOID(BPRA DESCRIPTION IDCT4),
c BPFISOWTPCT B(FRA DESCRIPTION ID,CT4)

648 FORMKT (10X,I6,3X,F10.5)
650 CONTINUE

WRITE (100,')
c ABOVEBPNUM(BPRA DESCRIPTION ID),
c ' 1.0 ',MODTEMrFINAL(CT3,REtATIVE STPT NW),
c end'

ENDIF
ENDIF

Actual BPRA specifications
BPRA INSERTED-.FALSE.
IF ((BPRFLAG.EQ.'Y').AND. BPDESID(CTI).NE.0).AND.

c (CT3.GE.BPTN(CT1)).A.ND.(CT3.LE.BPBN(CT1))) THEN
BPRA INSERTED-.TRUE.
BPRA DESCRIPTION rD-BPDESID(CTI)
WRITE (100,685)

685 FORMAT (fi'l)
IF (BPMIX(SPRA DESCRIPTION ID).EQ.0) THEN

WRITE (100,690) EPWTPCT(BPDESID(CTI))
690 FORMAT (t" ",5X,'A1203-B4C burnable absorber pellet',1X,

c 'gpecification (',F4.2,1X,'wtt b4c)')
ELSE

WRITE (100,695)
695 FORMAT ('''",5X,'burnable absorber pellet ',

c 'specification')
ENDIF
WRITE (100,700)

700 FORMAT (l"'"t
Write B4C material specification

IF ((BPRCLAD(BPDESID(CT1)).NE.0).AND.
c (BPRCLAD(BPDESID(CT1)).NE.2)) THEN

DO 701 CT5-l,10
IF (BPRCLAD(BPDESID(CT1)).EQ.CLADDESNUM(CT5)) THEN
BPRCLNUM-CT5
EXIT

ENDIF
701 CONTINUE

IF (CLADDESNAME(BPRCLNUM).EQ.'SS304 ') THEN
WRITE (100,702)

702 FORMAT V'arbm-ss304 7:92 4 0 0 0 24304 19.0 25055',
c ' 2.0 26304 69.5 28304 9.5')

WRITE (100,703) CLADDESNUM(BPRCLNUM), CLTEMP
703 FORMAT (T12,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ.'SS3045 ') THEN
WRITE (100,704)

704 FORMAT V'arbm-ss304s 7.92 4 0 0 0 24000 19.0 25055',
c ' 2.0 26000 69.5 28000 9.5')

WRITE (100,705) CLADDESNUM(BPRCLNUM), CLTEMP
705 FORMAT (T13,r2,' 1.0 %F5.1,' end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ.'SS316 ') THEN
WRITE (100,706)

706 FORMAT ('arbm-ss316 7.75 7 0 0 0 6012 0.08 14000',
c ' 1.0 24304 17.0 25055 2.0')

WRITE (100,707)
707 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')
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WRITE (100,708) CLADDESNUM(EPRCLNUM), CLTEMP
-708 FORMAT (T12,12, 1.0 ,FS.1,I end )

ELSEIF (CLADDESNAME(BPRCLNtM).EQ.'SS316S 1 THEN
WRITE (100,709)

709 FORMAT (tarbm-ss3l6s 7.75 7 0 0 0 6012 0.08 14000',
c 1.0 24000 17.0 25055 2.0')

WRITE (100,710)
710 FORMAT (T13,'26000 65.42 28000 12.0 42000 2,5')

WRITE (100,711) CLADDESNUM(BPRCLNUN), CLTEMP
711 FORMAT (T13,12,' 1.0 ',F5.1,1 end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ. INCONEL') THEN
WRITE (100,712)

712 FORMAT (Varbm-inconel 8.3 5 0 0 0 14000 2.5,
c ' 22000 2.5 24000 15.0')

WRITE (100,713)
713 FORMAT (T13,'26000 7.0 28000 73.0')

WRITE (100,714) CLADDESNUM(BPRCLNUM), CLTEMP
714 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ENDIF
ENDIF

* Material specification for AL203-B4C
IF ((BPMIX(BPRA DESCRIPTION ID).EQ.0).OR.

c (EPMIX(BPRA DESCRIPTION ID) .EQ.4)) THEN
IF (BPWTPCT(BPDESID(CTI)).NE.(0.0)) THEN

IF (BPDEN(BPDESID(CT1)).LT.(1.0)) THEN
_ WRITE (100,719) BPDEN(WPDESID(CT1)),

c (BPWTPCTIBPDESID(CTI))/100.0),
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

718 FORMAT (tb4c 4 den-',F4.3,1X,F7.5,1X,F7.1,1X,
c lend")

ELSE
WRITE (100,720) BPDEN(BPDESID(CTl)),

c (BPWTPCT(BPDESID(CT1))/100.0),
c MODTENPFINAL(CT3,RELATIVE STPT KUM)

720 FORMAT ('b4c 4 den-',FS.3,iX,F7.5,1X,F7.1,1X,
C 'end')

ENDIF
ENDIF

* Calculate aluminum and oxygen material specifications
ALFRAC-(((((100.0-BPWTPCTEPDESID(CT1)))/100.0)*

c SPDEN(BPDESID(CT1)))*2.0*26.981539)/(101.9631))/
c BPDEN(BPDESID(CT1))

OFRAC-1.0- BPWTPCT BPDPESID(CT1))/100.0)-ALFRAC
IF (BPDEK(BPDESID(CTl)).LT.(1.0)) THEN

WRITE (100,734) BPDEN(9PDESID(CT1)), ALFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

734 FORMAT ('al 4 den-',F4.3,1X,F7.5,1X,F7.1,lX,'end')
WRITE (100,736) BPDEN(BPDESID(CT1)), OFRAC,

c* MODTEMPFINAL(CT3,RELATIVE STPT NUM)
736 FORMAT ('o 4 den-',F4.3,1X,F7.5,1X,F7.l,1X,'end')

ELSE
WRITE (100,738) BPDEN(BPDESIDCCT1)), ALFRAC,

c MODTEMPFINAL(CT3, RELATIVE STPT NUM)
738 FORMAT ('al 4 den-',FS.',1X,17.5,1X,F7.1,1X,'end')

WRITE (100,740) BPDEN(BPDESID(CTI)), OFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

740 FORMAT ('o 4 den-',F5.,lX,f7.5,1X,F7.1,1X,'end')
ENDIF

ELSE
* Material specification for BP other than A1203-B4C
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DO 742 CT4-1,BPMIXNUM
ITF (BPmIXrD(CT4).EQ-spMIX(BPRA.RDESCRIPTION ID)) THEN

RELATIVE.BP.MIXiD-CT4
ENDIF

742 CONTINUE
WRITE (100,*) 'arbm-bp ', EPDEN(BPRA DESCRIPTION ID),

c ' ', BPNUMISOS(RELATIVE-BP-IXID),
c ' 0 0 0'

DO 750 CT4-1,SPNMMISOS(RELATIVE BP MIX ID).
WRITE (100,745) BPISOID(RELATIVEfBP-MIX rDCT4),

c SPISOWTPCT(RELATZVE BP MrXID,CT4)
745 FORMAT (1OX,16,3X, FT1o.5)
750 CONTINUE

WRITE (100,*) ' ', BPMIX(BPRA DESCRIPTION ID),
c I 1.0 ',MODTEMPFINAL(CT3,RELATIVE STPT NUM), ' end'

ENDIF
ENDIF

* Write control rod material specification
CR INSERTED-.FALSE.
1F(CRSTAT.EQ.'RODDED') THEN

CRCOMPFLAG-.FALSE.
DO 760 CT4-1,23

IF (CRINS(CT2,CT2,CT4,CT3).NE.0) THEN
CRCOMPFLAG-.TRUE.
CR INSERTED-.TRUE.

_ CRMIXTURE ID-cRINS(CTlCT2,CT4,CT3)
CR DESCRIPTION-CRDES(CTlCT2,CT4,CT3)
EXIT

ENDIF
760 CONTINUE

IF (CRCOMPFLAG.EQ..TRUE.) THEN
DO 770 CT4-1,CRMIXNUM

IF (CRMIXID(CT4).EQ.CR MIXTURE ID) THEN
RELATIVE-CR MIX ID-CT4

ENDIF
770 CONTINUE

WRITE (100,780)
780 FORMAT (''''3

WRITE (100,790)
790 FORMAT ('''",T5,' control rod material specification')

WRITE (100,800)
800 FORMAT (''")

IF (CRCLAD(CR DESCRIPTION).NE.0) THEN
DO 801 CTS-Tl0

IF (CRCLAD(CR DESCRIPTION).EQ.CLADDESNUM(CT5)) THEN
CRCLNUM-CTS
EXIT
ENDIF

801 CONTINUE
IF (CLADDESNAME(CRCLNUM).EQ.'SS304 '3 THEN
WRITE (100,802)

802 FORMAT ('arbm-ss304 7.92 4 0 0 0 24304 19.b 25055 ',

c '2.0 26304 69.5 28304 9.5')
WRITE (100,903) CLADDESNUM(CRCLNUH), CLTEMP

803 FORMAT (T12,12,' 1.0 ',FS.l,' end')
ELSEIF (CIADDESNAME(CRCLNUM).EQ.'SS304S ') THEN

WRITE (100,804)
804 FORMAT ('arbm-hs3s4s 7.92 4 0 0 0 24000 19.0 25055 ',

c '2.0 26000 69.5 28000 9.5')
WRITE (100,805) CIADDESNUM(CRCLNUM), CLTEMP
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805 FORMAT (T13,12,' 1.0 ',F5.1,' end')
ELSETY (CLADDESNAME(CRCLNUM).EQ. 'SS316 ') THEN
WRITE (100,806)

806 FORMAT V'arbm-ss316 7.75 7 0 0 0 6012 0.08 14000 ',
c '1.0 24304 17.0 25055 2.0')

WRITE (100,807)
807 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')

WRITE (100,808) CLADDESNUM(CRCLNUM), CLTEMP
808 FORMAT (T12,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(CRCLNUM).EQ.'SS316S ') THEN
WRITE (100,809)

909 FORMAT ('arbm-ss316s 7.75 7 0 0 0 6012 0.08 14000 ',
c '1.0 24000 17.0 25055 2.0')

WRITE (100,810)
810 FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')

WRITE (100,811) CLADDESNUM(CRCLNLM), CLTEMP
811 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(CRCLNVM).EQ.'INCONEL') THEN
WRITE (100,912)

812 FORMAT ('arbm-inconel 8.3 5 0 0 0 14000 2.5',
c ' 22000 2.5 24000 15.0')

WRITE (100,913)
813 FORMAT (T13,'26000 7.0 28000 73.0')

WRITE (100,814) CLADDESNUM(CRCLNUM), CLTEMP
814 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ENDIF
ENDIF

WRITE (100,') 'arbm-cr ', CRDEN(CRDESCRIPTION),
c ' ', CRNUHZSOS(RELATIVE CR MIX ID); ' 0 0 0'

DO 820 CT4-1,CRNUMISOS(RE7LATVE CR MIX ID)
WRITE (100,815) CRISOID(RELATIVE CR MIX ID,CT4),

c CRISOWTPCT(RELATIVE CR MIX ID, CT4)
815 FORMAT (10X,I5,3X,Fi0.9)
820 CONTINUE

WRITE (100,*) ' ', CR MIXTURE ID, ' 1.0 ',
c MODTEMPFINAL(CT3,RELATIVE STPT NUM), ' end'

ENDIF
ENDIF

* Write APSR material specification
IF ((CT1.EQ.CTISTART).AND.(CT2.EQ.CT2GOVALUE).AND.

c (CT3.EQ.1)) THEN
DO 924 CT4-1,10

DO 823 CT5-1,20
DO 822 CT6-1,23

DO 821 CT7-1,50
APSRINSOLD(CT4,CT5,CT6,CT7)-

c APSRINS(CT4,CT5,CT6,CT7)
821 CONTINUE
822 CONTINUE
823 CONTINUE
824 CONTINUE

ENDIF
APSR INSERTED-.FALSE.
IF (APSRSTAT.EQ.'RODDED') THEN

DO 830 CT4-1,23
APSRBOTFLAG-.FALSE.
DO 825 CT5-50,1,-1

IF ((APSRINSOLD(CTI,CT2,CT4,CT5).NE.0)..AND.
c (APSRBOTFLAG.EQ.. FALSE.)) THEN

APSR DESCRIPTION-APSRDES(CT1,CT2,CT4,CT5)
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APSRBOTFLAG-.TRUE.
FOLNODKEEPCTS5
FOLSTEPKEEP-CT4

ENDIF
IF ((APSRINSOLD(CT1,CT2,CT4,CT5).EQ.0).AND.

c (APSRBOTFLAG.EQ..TRUE.)) THEN
APSRINS(CT1,CT2,CT4,CT5)-

c APSRFOLLOWMIX(CT1,CT2,FOLSTEPKEEP,IFOLNODKEEP)
APSRFOLLOWDATA(CTI,CT2,CT4,CT5)-3

ENDIF
925 CONTINUE
E30 CONTINUE

FOLLOWIN-.FALSE.
DO 831 CT4-1,23

IF (APSRFOLLOWDATA(CTICT2,CT4,CT3).EQ.3) THEN
FOLLOWIN-.TRUE.
EXIT

ENDIF
831 CONTINUE

IF (FOLLOWIN.EQ..TRUE.) THEN
WRITE (100,832)

832 FORMAT ("'"|
WRITE (100,834)

834 FORMAT (" ",T5,' APSR follow rod material',
c I specification')

WSEITE (100,836)
836 FORMAT ('"")

IF ((APSRFOLLOWMIX(CT1,CT2,FOLSTEPKEEP,FOLNODKEEP).NE.0)
c .AND.
c (APSRFOLLOWMIX(CTICT2,FOLSTEPKEEPFOLNODKEEP).NE.2)) THEN

DO 838 CT5-1,10
IF (APSRFOLLOWMIX(CTI,CT2,FOLSTEPKEEP, FOLNODKEEP)

c .EQ.CLADDESNUM(CT51) THEN
APSRFOLNUM-CTS
EXIT
ENDiF

838 CONTINUE
IF (CLADDESNAME(APSRFOLNUM).EQ.'SS304 ') THEN
WRITE (100,840)

840 FORMAT ('arbm-ss304 7.92 4 0 0 0 24304 19.0 25055 ',
c '2.0 26304 69.5 28304 9.5')

WRITE (100,842) CLADDESNUM(APSRFOLNUM), CLTEMP
842 FORMAT (T12,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRFOLNUM).EQ.'SS304S ') THEN
WRITE (100,844)

844 FORMAT ('arbm-ss304s 7.92 4 0 0 0 24000 19.0 25055 ',
c '2.0 26000 69.5 28000 9.5')

WRITE (100,846) CLADDESNUM(APSRFOLNUM), CLTEMP
846 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRFOLNUM).EQ.'SS316 ') THEN
WRITE (100,848)

848 FORMAT ('arbm-ss316 7.75 7 0 0 0 6012 0.08 14000 ',
c '1.0 24304 17.0 25055 2.0')

WRITE (100,850)
850 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')

WRITE (100,952) CLADDESNUM(APSRFOLNUM), CLTEMP
852 FORMAT (T12,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNANE(APSRFOLNUM).EQ.'SS316S ') THEN
WRITE (100,854)

854 FORMAT V'arbm-zs316s 7.75 7 0 0 0 6012 0.08 14000 ',
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c '1.0 24000 17.0 25055 2.0')
WRITE (100,85)

856 FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')
WRITE (100,658) CLADDESNUM(APSRFOLNUM), CLTEMP

859 FORMAT (Tl3,r2,' 1.0 ',F5.1,' end')
ELSEIF (CLADDESNAME(APSRFOLNUM).EQ.'INCONEL') THEN
WRITE (100,660)

860 FORMAT V'arbm-inconel 8.3 5 0 0 0 14000 2.5',
c ' 22000 2.5 24000 15.0')

WRITE (100,862)
962 FORMAT (T13,'26000 7.0 28000 73.0')

WRITE (100,864) CLADDESNUH(APSRFOLNUM), CLTEMP
864 FORMAT (T13,I2,' 1.0 ',F5.1,' end')

ENDIF
ENDIF
ENDIF
APSRCOMPFLAG-. FALSE.
DO 865 CT4-1,23

IF. ((APSRINS(CTICT2,CT4,CT3).NE.0).AND.
c (APSRINS(CT1,CT2,CT4,CT3).NE.
c APSRFOLLOWMIX(CT1,CT2,FOLSTEPKEEP,FOLNODKEEP))) THEN

APSRCOMPFLAG-.TRUE.
APSR INSERTED- TRUE.
APSR MIXTURE ID-APSRINS(CTICT2,CT4,CT3)
APSR DESCRIPTION-APSRDES(CT1,CT2,CT4,CT3)
EXIT

ENDIF
865 CONTINUE

IF (APSRCOMPFLAG.EQ..TRUE.) THEN
DO 866 CT4-1,APSRMrXNtM

IF (APSRMIXID(CT4).EQ.APSR MIXTURE ID) THEN
RELATIVE APSR-MIXID-CT4r

ENDIF
666 CONTINUE

WRITE (100,869)
868 FORMAT ('''')

WRITE (100,870)
870 FORMAT ('''',T5,' axial power shaping rod material',

c I specification')
WRITE (100,800)

880 FORMAT ("PI)
IF (APSRCLAD(APSRDESCRIPTION).NE.0) THEN

DO 881 CT5-1,10
IF (APSRCLAD(APSR DESCRIPTION).EQ.CLADDESNUM(CT5)) THEN

APSRCLNUM-CT5
EXIT

ENDIF
881 CONTINUE

IF (CLADDESNAME(APSRCLNUM).EQ.'SS304 ') THEN
WRITE (100,892)

882 FORMAT (Varbm-ss304 7.92 4 0 0 0 24304 19.0 25055 ,
c '2.0 26304 69.5 28304 9.5')

WRITE (100,883) CLADDESNUM(APSRCLNUM), CLTEMP
883 FORMAT (T22,12,' 1.0 ',FS.1,' end")

ELSEIF (CLADDESNAME(APSRCLNUM).EQ.'SS304S ') THEN
WRITE (100,684)

884 FORMAT IVarbm-ss304s 7.92 4 0 0 0 24000 19.0 25055
c '2.0 26000 69.5 28000 9.5')

WRITE (100,885) CLADDESNUM(APSRCLNUM), CLTEMP
885 FORMAT (T13,12,' 1.0 v,F5.1,I end')
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ELSEIF (CLADDESNAHE(APSRCLNUM) .EQ.'SS316 ') THEN
WRITE (100,086) -

86 FORMAT V'arbm-ss316 7.75 7 0 0 0 6012 0.06 14000 ',
c '1.0 24304 17.0 25055 2.0')

WRITE (100,697)
887 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')

WRITE (100,888) CLADDESNUM(APSRCLNUM), CLTEMP
888 FORMAT (TI2,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRCLNUM).EQ. 'SS316S ') THEN
WRITE (100,989)

859 FORMAT V'arbm-ss316s 7.75 7 0 0 0 6012 0.08 14000 ',
c '1.0 24000 17.0 25055 2.0')

WRITE (100,890)
890 FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')

WRITE (100,891) CLADDESNUM(APSRCLNUM), CLTEMF
891 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAHE(APSRCLNUM).EQ.'INCONEL') THEN
WRITE (100,892)

892 FORMAT ('arbm-inconel 8.3 5 0 0 0 14000 2.5',
c ' 22000 2.5 24000 15.0')

WRITE (100,893)
893 FORMAT (T13,'26000 7.0 28000 73.0')

WRITE (100,894) CLADDESNUM(APSRCLNUM), CLTEMP
894 FORMAT (S13,12,' 1.0 ',F5.1,' end')

ENDIF
ENDIF

WRITE (100,*) 'arbm-apsr ', APSRDEN(APSR DESCRIPTION),
c I ,'' APSRNUMISOS(RELATIVE APSR MIX ID), ' 0 0 0'

DO 900 CT4-1,APSRNUMISOS (RELATIVE APSR MIX ID)
WRITE (100,895) APSRISOID(RELATIVE APSRJMIX ID,CT4),

c APSRISOWTPCT(RELATIVEAPSR MIX ID, CT4)
895 FORMAT (1OX,I5,3X,F10.5)
900 CONTINUE

WRITE (100,*) ' ', APSR MIXTURE ID, ' 1.0 ',
c MODTEMPFINAL(CT3,RELATIVE STPT NUM), ' end'

ENDIF
ENDIF

* Write fuel rod fill gas material specification
WRITE (100,910)

910 FORMAT ('''0)
WRITE (100,920)

920 FORMAT. 'he 5 end')
WRITE (100,930)

930 FORMAT (l'end comp')
* Write base reactor lattice specifications

WRITE (100,940)
940 FORMAT (I I")

WRITE (100,950)
950 FORMAT ('oi base reactor lattice specification')

WRITE (100,960)
960 FORMAT ('1'')

WRITE (100,970) PITCH, FOD, COD, CID
970 FORMAT ('squarepitch',3X,F7.5,3X,F6.4,3X,'1 3',3X,F6.4,

c 3X,'2',3X,F6.4,3X,'0 end')
* The following writing routine for 'SPECIAL' input data
* has not been formatted to compensate for FORTRAN's ingenious
* incapability to print leading zeros in numeric fields.
* Errors will occur in the FIDD input if null space exists
* between an equal sign and the appropriate value. Therefore,
' the ITM and ICM factors must always be at least 10.
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IF (FLAG2.EQ.'SPECIAL') THEN
IT ( S2F.-LT.1) HE~ -E -

WRITE (100,980) SZF, ISN, IIM, ICN, EPS, FTC, IUS
980 FORMAT ('more data',1X,'szf-i0',F3.2,1X,'imn-',I1,lX,

c hiim-',12,1X,'iem-',12,1X,'eps-0',G7.2,1X,'ptciO',G7.2,
c lX,'ius-',I1,3X, 'end')

ELSE
WRITE (100,990) SzF, ISN, IIM, ICM, EPS, FTC, IUS

990 FORMAT ('more data',lX, 'szf-',F4.2,2X,'isn-',ZI,1X,
c 'iim-',12,1X,'icm-1,I2,1X,'eps-0',G7.2,lX,'ptc-0',G7.2,
c lX,'ius-',I1,3X,'end')

ENDIF
ELSEIF (FLAG2.NE.'SPECIAL') THEN

IF (MESH.LT.1) THEN
WRITE (100,1000) MESH

1000 FORMAT ('more data',lX,'szf-0',F3.2,1X,'end')
ELSE

WRITE (100,1010) MESH
1010 FORMAT ('more data',1X,'szf-',F4.2,1X,'end')

ENDIF
ENDIF

* Write assembly specifications
WRITE (100,1020)

1020 FORMAT (" "1)
WRITE (100,1030)

1030 FORMAT 1 "I' assembly specification')
WRITE (100,1040)

1040 FORMAT ('" ')
IF (STEPCONTROL.EQ.'Y') THEN

CALL ZEROS(VARSTEPNUM(CT1,CT2),IRRAD STEPS)
ELSEIF (STEPCONTROL.EQ.'N') THEN

CALL ZEROS(INT BLETDOWN(CTICT2,2)),IRRAD STEPS)
ENDIF

• Assembly specification if no BPRA, no CR, and no APSR is inserted
IF ((BPRA INSERTED.EQ..FALSE.).AND.(CR INSERTED.EQ..FALSE.)

c .AND.(APSR INSERTED.EQ..FALSE.)
c .AND.(BPRA FOLLOW.EQ..FALSE.)
c .AND.(FOLLOWIN.EQ..FALSE.)) THEN

IF (NODES(CT3,2).GE.(100.0)) THEN
WRITE (100,1041) RODS, NODES(CT3,2), IRRAD STEPS

1041 FORMAT (.'npin/assembly-',I3,1X,'fuelngth-',F7.3,1X,
c Ineycles-',A2.1X,'nlib/cyc-1 lightel-0')

ELSEIF (LNODES(CT3,2).LT.(100.0)).AND.
c (NODES(CT3,2).GE.(10.0))) THEN

WRITE (100,1042) RODS, NODES(CT3,2), IRRAD STEPS
1042 FORMAT ('npin/assembly-',13,1X,'fuelngth-',F6.3,lX,

c 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')
ELSEIF (NODES(CT3,2).LT.(10.0)) THEN

WRITE (100,1043) RODS, NODES(CT3,2), IRRAD STEPS
1043. FORMAT ('npin/assembly-',13,IX,'fuelnqth-', F5.3,1X,

c 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')
ENDIF
CALL ZEROS(PLEVEL,PLEVELCH)
CALL ZEROS(LUZONE,LUZONECH)
IF CMESH.LT.(1.0)) THEN

WRITE (100,1044) PLEVELCH, LUZONECH, MESH
1044 FORMAT ('printlevel-',A2,IX,'inplevel-2',lX,

c 'numztotal-',A2,1X,'mxrepeats-1',lX,
c 'mixmod-3 facmesh-',F3.2,1X,'end')

ELSE
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WRITE (100,1045) PLEVELCH, LUZONECH, MESH
1b45 FORMAT ('printlevel-',A2,lX, 'lnplevel-2 ,lX,

c 'numztotal-w,A2,lX,'uxrepeatul1',lX,
c 'mizmod-3 facmesh-',F4.2,lX,'end')

ENDIF
DO 1047 CT4-1,LUZONE

IF (MOD(CT4,6).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1046) LMB(CT4), LRE(CT4)

1046 FORMAT (13,1X,r7.5,1X,$)
1047 CONTINUE

WRITE (100,*)
ENDIF

Assembly specification if BPRA ls inserted
IF (BePRA VOLLOw.EQ..TRUE.) THEN

IF (NODES(CT3,2).GE.(100.0)) THEN
WRITE (100,1050) RODS, NODES(CT3,2), IRRAD STEPS

1050 FORMAT ('npin/assembly-',13,1X,'fuelngth-',F7.3,1X,
c 'neycles-',A2,1X, 'nliblcyc-1 lightel-0')

ELSEIF ((NODES(CT3,2).LT.(100.0)).AND.
c (NODES(CT3,2).GE.(10.0))) THEN

WRITE (100,1052) RODS, NODES(CT3,2), IRRAD STEPS
1052 FORMAT ('npLn/assembly-m',13,1X,'fuelngth-',F6.3,1X,

c 'ncycles-',A2,1X, 'nlib/cyc-1 lightel-0')
ELSEIF (NODES(CT3,2).LT.(10.0)) THEN

WRITE (100,1054) RODS, NODES(CT3,2), IRRAD STEPS
1054 FORMAT ('npin/assembly-',I3,1X,'fuelngth-',F5.3,1X,

c 'ncyclesz' ,A2,1X, 'nlibcyc-1 lightel&0')
ENDIF
CALL ZEROS(PLEVEL,PLEVELCH)
CALL ZEROS BPZONE(BPRA DESCRIPTION ID),BPZONECH)
IF (MESH.LT.(1.0)) THEN

WRITE (100,1056) PLEVELCH,SBPZONECH, MESH
1056 FORMAT ('printlevel-'.A2,lX,'inplevel-2',1X,

c 'numztotal-',A2,1X,'mxrepeats-l',1X,
c 'mixmod-3 facmesh-',F3.2,1W,'end')

ELSE
WRITE (100,1058) PLEVELCR, BPZONECH, MESH

1058 FORMAT ('prlntlevel-',A2,1X,'inplevel-2'.1X,
C 'numztotal-',A2,lX,'mxrepeats-l1,lX,
c !mi~xod-3 facmesh-',F4.2,1X,'end')

ENDIF
DO 1062 CT4-2,BPZONE(BPRA DESCRIPTION ID)

IF (MOD(CT4,6).EO.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1060) BPRFM(CT4,ZPRA DESCRIPTION ID),

c BPRFR(CT4,BPRA DESCRIPTION ID)
1060 FORMAT (13,1X,Y7.5,lX,S)
1062 CONTINUE

WRITE (100,*)
ENDIF
IF (SPRA INSERTED.EQ..TRUE.) THEN

IF (9ODES(CT3,2).GE.(100.0)) THEN
WRITE (100,1098) RODS, NODES(CT3,2), IRRAD STEPS

1099 FORMAT ('npLn/assembly-'e13,lX,'fuelnqth-',F7.3,lx,
c 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')

ELSEIF ((N0DES(CT3,2).LT.(100.0)).AND.
c (NODES(CT3,2).GE.(10.0))) THEN
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WRITE (100,1100) RODS, NoDES(CT32), IRRAD STEPS
1100 FORMAT ('npin/assembly-',I3,lX,'fuelngth-'.'F.3,1X,

c 'ncycleas' ,A2,lX1nlib/cyc-l lightel-0')
ELSEIF (NODES(CT3,2).LT.(10.0)) THEN

WRITE (100,1103) RODS, NODES(CT3,2), IRRAD STEPS
1103 FORMAT ('npin/assembly-',I3,lX, fuelngth-',FS.3,1X,

c 'ncycles-',A2,lX,1nlib/cyc-1 lightel-0')
ENDIF
CALL ZEROS(PLEVEL,PLEVELCH)
CALL ZEROS(BPZONE(BPRA DESCRIPTION_ID),BPZONECH)
IF (MESH.LT.(1.0)) THEN

WRITE (100,1104) PLEVELCH, BPZONECH, MESH
1104 FORMAT ('prititlevel-',A2,1X,'inplevel-2',1X,

c 'numztotal-'.A2,1X,'imxrepeats-1',2X,
c 'mixmod-3 facmesh-',F3.2,1X,'end')

ELSE
WRITE (100,1106) PLEVELCH, BPZONECH, MESH

1106 FORMAT ('printlevel-',A2,1X,'inplevel-2',1X,
c 'numztotal-",A2,1X,'axrepeats-lt1 lX,
c 'mixmod-3 facmesh-",F4.2,1X,1'end')

ENDIF
DO 1110 CT4-1,BPZONE(BPRA DESCRIPTION ID)

IF (MOD(CT4,6).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1108) EPHA(CT4,BPRA DESCRIPTION ID),

c BPRA(CT4,BPRA DESCRIPTION ID)
1108 FORMAT (I3,1XF7.5,1X,$)
1110 CONTINUE

WRITE (100,*)
ENDIF

* Assembly specification if CR is inserted
IF (CR INSERTED.EQ..TRUE.) THEN

IF (NODES(CT3,2).GE.(100.0)) THEN
WRITE (100,1120) RODS, NODES(CT3,2), IRRAD STEPS

1120 FORMAT ('npin/assembly-',13,1X,'fuelngth-',F7.3,1X,
c 'ncycles-',A2,lX,'nlib/cyc-1 lightel-0')

ELSEIF ((NODES(CT3,2).LT.(100.0)).AND.
c (NODES(CT3,2).GE.(10.0))) THEN

WRITE (100,1130) RODS, NODES(CT3,2), IRRAD STEPS
1130 FORMAT (lnpin/assembly-',13, 1X, 'fuelngth-',F6.3,1X,

c 'ncycles-',A2,1X,'nlib/cyc-l lightel-0')
ELSEIF (NODES(CT3,2).LT.(10.0)) THEN

WRITE (100,1140) RODS, NODES(CT3,2), IRRAD STEPS
1140 FORMAT ('npin/assembly-',13,1X,'fuelngth-',F5.3,1X,

c 1ncycles-',A2,2X, nlib/cyc-1 lightel-0')
ENDIF
CALL ZEROS(PLEVEL;PLEVELCH)
CALL ZEROS(CRZONE(CR DESCRIPTION),CRZONECH)
IF (HESH.LT.(1.0)) TNEN

WRITE (100,1150) PLEVELCH, CRZONECH, MESH
1150 FORMAT ('printlevel-',A2,IX,'inplevel-2',1X,

c 'numztotal-',A2,1X,'mxrepeats-0',1X,
c 'mixmod-3 facmesh-',F3.2,1X,'end')

ELSE
WRITE (100,1160) PLEVELCH, CRZONECH, MESH

1160 FORMAT ('printlevel-',A2,2X,'inplevel-2',1X,
c 'numztotal-',A2,1X,'mxrepeats-0',1X,
c 'mixmod-3 facmesh-',F4.2,2X, "nd')

ENDIF
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IF (STEPCONTROL.EQ.'N') THEN
DO 1169 CT4-l,1NT(BLETDOWN(CTlCT2,2))

IF (CRINS(CTl,CT2,CT4,CT3).NE.0) TREN
DO 1164 CT5-1,CRZoNE(CR DESCRIPTION)

IF (MOD(CT5,6).EQ.0o THEN
WRITE (1O0,*3

ENDIF
WRITE (100,11623 CRMACCT5,CR DESCRIPTION),

c CRRA(CTSCR DESCRIPTION)
1162 FORMAT (13,TX,F7.5,1X,$)
1164 CONTINUE

WRITE (100,*)
ELSEIF (CR1NS(CT1,CT2,CT4,CT3).EQ.0) THEN

DO 1168 CT5-1,CRZONE(CR DESCRIPTION)
IF (NOD(CT5,6).EQ.0) THEN

WRITE (100,*)
ENDIF
WRITE (100,1166) LMC(CT5,CR DESCRIPTION),

c LRC(CT5,CR DESCRIPTION)
1166 FORMAT (13,1X,F7.5,1X,$)
1168 CONTINUE

WRITE (100,*)
ENDIF

1169 CONTINUE
ELSEIF (STEPCONTROL.EQ.'Y') THEN
DO 1210 CT4-l,VARSTEPNUM(CT1,CT2)

IF (CRINS(CT1,CT2,CT4,CT3).NE.0) THEN
DO 1180 CT5-1,CRZONE(CR DESCRIPTION)

IF (1OD(CT5,6).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1170) CRMA(CTS,CR DESCRIPTION),

c CRRA(CT5,CR DESCRIPTION)
1170 FORMAT (13,1X,F7.5,1X,f)
1180 CONTINUE

WRITE (100,*)
ELSEIF (CRINS(CT1,CT2,CT4,CT3).EQ.0) THEN

DO 1200 CT5-1,CRZONE(CR DESCRIPTION)
IF (HOD(CT5,6).EQ.0) THEN

WRITE (100,*)
ENDIF
WRITE (100,11903 LMC(CT5,CR DESCRIPTION),

c LRC(CT5,CR DESCRIPTION)
1190 FORMAT (13,1X,F7.5,1X,S)
1200 CONTINUE

WRITE (100,*)
ENDIF

1210 CONTINUE
ENDTF

ENDIF
Assembly specification if AFSR is inserted

IF ((APSR INSERTED.EQ..TRUE.).OR.(FOLLOWIN.EQ..TRUE.)) THEN
IF (NODES(CT3,2).GE.(100.0)) THEN

WRITE (100,1220) RODS, NODES(CT3,2), IRRAD STEPS
1220 FORMAT ('npin/assembly-',13,1X,'fuelngth-',F7.3,lx,

c 'ncycles-',A2,IX,'nlibfcyc-1 lightel-0')
ELSEIF ((NODES(CT3,2).LT.l(00.0)).AND.

c (NODES(CT3,2).GE.(10.0))) THEN
WRITE (100,1230) RODS, NODES(CT3,2), IRRAD STEPS

1230 FORMAT ('npin/assembly-',I3,1X,'fuelngth-',F6.3,1X,
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c 'ncycles-',A2,x,#'nlib/cyc-1 lightelwO0)
ELSEIF (NODES(CT3,2).LT.(10.0)) THEN

WRITE (100,1240) RODS, NODES(CT3,2), IrMAD STEPS
1240 FORMAT ('npin/assembly-',13,1X, 'fuelngth-',F5.3,1X,

c 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')
ENDIF
CALL ZEROS(PLEVEL,PLEVELCE)
CALL ZEROS(APSRZONE(APSR DESCRIPTION),APSRZONECH)
IF (MESH.LT.(1.0)) THEN

WRITE (100,1250) PLEVELCH, APSRZONECH, MESH
1250 FORMAT ('printlevel-',A2,lX,'inpleiel-2',IX,

c 'numztotal-',A2,lX,'mxrepeats-0',1X,
c 'umixod-3 facmesh-',F3.2,1X,'end')

ELSE
WRITE (100,1252) PLEVEkCH, APSRZONECR, MESH

1252 FORMAT ('printlevel-',A2,lX,hinplevel-2IiX,.
c 'numztotal-',A2,1X,'mxrepeats-0','1X,
c 'd=xmod-3 facmesh-',F4.2,1X,'end')

ENDIF
IF (STEPCONTROL.EQ.'N') THEN

DO 1268 CT4-1,INT(BLETD0WN(CT1,CT2,2))
IF ((APSRINS(CT1,CT2,CT4,CT3).NE.0).AND.

c (APSRFOLLOWDATA(CT1,CT2,CT4,CT3).NE.3)) THEN
DO 1258 CT5-1,APSRZONE(APSR DESCRIPTION)

IF (MOD(CTS,6).EQ.q) THEN
WRITE (100,*)

ENDIF
WRITE (100,1256) APSRMA(CT5,APSR DESCRIPTION),

c APSRRA(CT5,APSR DESCRIPTION)
1256 FORMAT. (3,1X,F7.5,1X,$)
1258 CONTINUE

WRITE (100,*)
ELSEIF ((APSRINS(CTI,CT2,CT4,CT3).NE.0).AND.

c (APSRFOLLOWDATA(CT1,CT2,CT4,CT3).EQ.3)) THEN
DO 1262 CT5-1,APSRZONE(APSR DESCRIPTION)

IF (MOD(CT5,G).EQ.0) THEN
WRITE (100,')

ENDIF
WRITE (100,1260) APSRFM(CT5,APSRDESCRIPTION),

c APSRFR(CT5,APSR DESCRIPTION)
1260 FORMAT (I3,1X,F7.5,lX,S)
1262 CONTINUE

-WRITE (100,*)
ELSEIF (APSRINS(CT1,CT2,CT4,CT3).EQ.0) THEN

DO 1266 CT5-1,APSRZONE(APSR DESCRIPTION)
IF (HOD(CT5,6).EQ.0) THEN

WRITE (100,*)
ENDIF
WRITE (100,1264) LMD(CT5,APSR DESCRIPTION),

c LRD(CT5,APSR DESCRIPTION)
1264 FORMAT (13,1iX,F7.5,1X,S)
1266 CONTINUE

WRITE (100,*)
ENDIF

1268 CONTINUE
ELSEIF (STEPCONTROL.EQ.'Y') THEN

DO 1310 CT4-1,VARSTEPNUM(CT1,CT2)
IF ((APSRINS(CT1,CT2,CT4,CT3).NE.0).AND.

c (APSRFOLLOWDATA(CT1,CT2,CT4,CT3).NE.3)) THEN
DO 1290 CT5-1,APSRZONE(APSR DESCRIPTION)
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IF (NOD(CT5,6).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1270) APSRMA(CT5,APSRDESCRIPTION)f

c APSRRA(CT5,APSR DESCRIPTION)
1270 FORMAT (1I3,1XF.5,1X,$)
1280 CONTINUE

WRITE (100,*)
ELSEIF ((APSRINS(CT1,CT2,CT4,CT3).NE.O).AND.

c (APSRFOLLOWDATA(CT1,CT2,CT4,CT3).EQ.3)) TEEN
DO 1290 CT5-1,APSRZONE(APSR DESCRIPTION)

IF (MONDCT5,G).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1285) APSRFM(CT5,APSR DESCRIPTION),

c APSRFR(CT5,APSR DESCRIPTION)
1285 FORMAT (I3,1X,F7.5,1X,$)
1290 CONTINUE

WRITE (100,')
ELSEIF (AFSRINS(CTl,CT2,CT4,CT3).EQ.0) THEN

DO 1300 CT5-1,APSRZONE(APSR DESCRIPTION)
IF (MOD(CT5,6).EQ.0) THEN

WRITE (100,*)
ENDIF
WRITE (100,1295) LMD(CT5,APSR DESCRIPTION),

c . LRD(CT5,APSR DESCRIPTION)
1295 FORMAT (I3,l3,F7.5,1X,S)
1300 CONTINUE

WRITE (100,*)
ENDIF

1310 CONTINUE
ENDIF

ENDIF
' Write assembly depletion/decay parameters

WRITE (100,1320)
1320 FORMAT I''"')

WRITE (100,1330)
133b FORMAT C'" assembly depletion/decay parameters')

WRITE (100,1340)
1340 FORMAT ('''")

CALL ZEROS(CYCPOS(CTl),ASSYPOSITION)
WRITE (100,1350) CYCLEID(CT1), ASSYPOSITION

1350 FORMAT (t" ",T5,'Cycle-',A2,', one-eighth core',
c ' assembly number ',A2)

IF (STEPCONTROL.EQ.'N') THEN
DO 1390 CT4-3,(INT(BLETDOWN(CT1,CT2,2))+2)

IF (CT4.LT.(BLETDOWN(CT1,CT2,2)+2)) THEN
DOWNTIME-0.0
BORON FRACTION-(BLETDOWN(CT1,CT2,CT4)/

c BLETDOWN(CTl,CT2,3))
WRITE (100,1360) POWER(CT3,RELATIVE STPT NUM),

c BLETDOWN(CT1,CT2,1), DOWNTIME, BORON FRAZTION
1360 FORMAT ('power-',G10.5,lX,'burn-',G9.4,1X,'down-',

c G10.5,1X,'bfrac-',G9.4,lX,'end')
ELSEIF ((CT4.EQ.(INT(BLETDOWN(CT1,CT2,2))+2)).AND.

c (CT2.LT.STPTS(CT1))) THEN
DOWNTIHE-STPTDAT(CT1,(CT2+1), 3)
BORON FRACTION-(BLtTDOWN(CT1,CT2,CT4)/

c BLETDOWN(CT1,CT2,3))
WRITE (100,1365) POWER(CT3,RELATIVE-STPTNUM),
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c BLETDOWN (CTICT2,1), DOWNTIME, BORON FRACTION
1365 FORMAT ('power-',G1o.5,1X,'burn-',G9.4,1X,'down-',

c G1O.S,1X,'bfrac-',G9.4,1X,'end')
ELSEIF ((CT4.EQ.(INS(BLETDOWN(CT1,CT2,2))+2)).AND.

c (CT2.EQ.STPTS(CT1))) THEN
DOWNTIMiE-CYCDOwhi(Ci
BORON FRACTION-(BLETDOWN(CT1,CT2,CT4)/

c BLETDOWN(CT1,CT2,3))
WRITE (100,1370) POWER(CT3,RELATIVE STPT yUH),

c BLETDOWN(CT2,CT2,1), DOWNTIME, BORON FRACTION
1370 FORMAT ('power-',GIO.5,lX,'burn-',G9.4,1X,'down-',

c GI0.5,1X,'bfrac-',G9.4,1X,'end')
ENDIF

1390 CONTINUE
ELSEIP (STEPCONTROL.EQ.'Y') THEN
DO 1398 CT4-1,VARSTEPNUM(CTI,CT2)

IF (CT4.LT.VARSTEPNUM(CT1,CT2)) THEN
*DOWNTIME-O.O
BORON FRACTION-(VARBLETDOWN(CT,,CT2,CT4,21/

c VARBLETDOWN(CT1,CT2,1,2))
WRITE (100,1382) VARPOWER(CT1,CT2,CT4#CT3),

c - VARBLETDOWN(CTICT2,CT4,1), DOWNTIME, BORON FRACTION
1382 FORMAT ('power-',G1O.5.,X, burn-',G9.4,lX, 'down-',

C G10.5,1X,'bfrac-',G9.4,1X,'end')
ELSEIF ((CT4.EQ.VARSTEPNM(CT1,CT2)).AND.

c (CT2.LT.STPTS(CT1))) THEN
DOWNTIME-STPTDAT(CT1,(CT2+1),3)
BORON FRACTION-(VARBLETDOWN(CT1,CT2,CT4,2)/

c VARBLETDOWN(CT1,CT2,1,2))
WRITE (100,1384) VAR.POWER(CT1,CT2,CT4,CT3),

c VARBLETDOWN (CT,CT2,CT4,1), DOWNTIME, BORON FRACTION
1384 FORMAT C'power-',GIO.5,lX,'burn-',G9.4,1X,'down-',

c G1O.5,lX, bfrac-',G9.4,1X,'end')
ELSEIF ((CT4.EQ.VARSTEPNLM(CT1,CT2)).AND.

c (CT2.EQ.STPTS(CT1))) THEN
DOWNTIHE-CYCDOWN(CT1)
BORON FRACTION-(VARBLETDOWN(CT1,CT2,CT4,2)/

c UVARBLETDOWN(CT1,CT2,1,2))
WRITE (100,1386) VARPOWER(CT1,CT2,CT4,CT3),

c VARBLETDOWN(CT1,CT2,CT4,1), DOWNTIME, BORON FRACTION
1386 FORMAT ('power-',G1O.5,1X,'burn-',G9.4,1X,'down-',

c G1O.5,1X,'bfrac-',G9.4,1X,'end')
ENDIF

1389 CONTINUE
ENDIF

* Store final downtime for use in extraction script 'sedexecute.exe'
FINALDOWNTIME-DOWNTIME

* Write input deck closing statement
WRITE (100,1390)

1390 FORMAT ('''')
WRITE (100,1400)

1400 FORMAT (l"o end of input')
WRITE (100,1410)

1410 FORMAT (''"')
WRITE (100,1420)

1420 FORMAT ('end')
CLOSE(UNIT-100)

RETURN
END
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*- Subroutine to write continuation depletion/decay SAS2R *
input decks utilizing fuel and burnable poison compositions

* from the assembly's previous depletion/decay calculation
* en-route to the final CRC depletion/decay calculation *

SUBROUTINE CONTINUATION WRITER (RELATIVE STPT NUM, CTl, CT2,
c CT3, AXNUM, CYCPOS, AXBLANK, BPDESID,
c CRINS, CRDES, CRMIXNUM, CRMIXID,
c CRNUMISOS, CRISOID, AFSRINS,
c APSRMIXNUM, APSRMIXID, RELATIVE APSR MIX ID,
c APSRNUMISOS, APSRISOID, ISN, IIM, ICM, IUS,
c PLEVEL, BPZONE, BPMA, CRZONE, CRMA,
c LMC, APSRZONE, APSRMA, LMD,
c BPTN, BPEN, STPTS, APSRDES,
c STPTDAT, AXELANKRRICH, GRAMS,
c NODES, RODS, RICH, FTFINAL, MODDENFINAL,
c MODTEMPFINAL, 8LETDOWN, BPWTPCT,
c BPDEN, CRDEN, CRISOWTPCT, APSRDEN,
c APSRISOWTPCT, PITCH, FOD, COD, CID, SZF, EPS, PTC,
c MESH, BPRA, CRRA, LRC, APSRRA,
c LRD, POWER, CYCDOWN, PREFIX, NM,
c CYCLEID, REACT, LIB, AXBLANKET, FUELCLAD,
c BPRFLAG, CRSTAT, APSRSTAT, FIAG2, LUZONE, LMB, LRB,
c MASSTOTAL, FUELISONAME, FUELISOWTPCT, EPRAISONAME,
c •PRAISOVALUE, LEFTLIST, CARRYCOUNTER, EPXSECT, 8PRODS,
c PREVIOUSNAME, FIKALDOWNTIME, LEFTVAL, SPRA INSERTED, CLADTOT,
c CLADDESNUM, CLADDESNAME, BPRCLAD, CRCLAD, APSRCLAD,
c CLTEMP, BPMIXNUM, BPMIX, BPMIXID,
c BPNUMISOS, SPISOID, BPISOWTPCT, UCSPACERFRAC,
c SPACERMAT, STEPCONTROL, VARBLETDOWN, VARSTEPNUM,
c VARPOWER, BPRFM, BPFMNUMISOS, BPFrsOID,
c ABOVEBPNUM, APSRFM, BPRFR, BPFISOWTPCT,
c APSRFR, ABOVEBP, APSRFOLLOWMIX, CT1START, CT2GOVALUE,
c APSRINSOLD)

INTEGER*4 RElATIVE STPT NUM, CT1, CT2, CT3, AXNUM,
c NUMSTPT1, NUMSTPTi, NUNSTPT3, CYCPOS(10), AXELANK(50),
c BPDESID(lO), BPRA DESCRIPTION ID, CT4, CT5, CRINS(10,20,23,50),
c CR MIXTURE ID, CR DESCRIPTION, CRDES(10,20,23,50), CRMIXNUM,
c CRMIXID(251,- RELATIVE CR MIX ID, CRNUMISOS(25),
c CRISOID(25,10), APSRIzS(T0,26,23,50), APSR MIXTURE ID,
c APSR DESCRIPTION, APSRMIXNUM, APSRMIXID(25T,
c RELATIVE APSR MIX ID, APSRNUMISOS(25), APSRISOID(25,10),
c ISN, IIM, ICM, IUS, PLEVEL, BPZONE(10), BPMAI15,10),
c CRZONE(10), CRMA(15,10), LMC(15,l0), APSRZONE(10),
c APSRMA(15,10), LMD(15,10), BPTN(l0), BPBN10), STPTS(lO),
c APSRDES(l0,20,23,50), LUZONE, LMB1(15), CAPMRYCOUNTER,
c FUELISOTOPENUMBER, BPRODS(10), PNMCT1, PNMCT2, PNUMSTPTI,
c FNUMSTPT2, PNUMSTPT3, NUMSTFT4, NUMSTPT5, NUMSTPFT,
c PNUMSTPT4, PNUMSTPT5, PNUMSTPT6, CLADTOT, CLADDESNUM(10),
c BPRCLAD(10), CRCLAD(101, APSRCLAD(10J), SPRCLNUM, CRCLNUM,
c APSRCLNUM, 8PMIXNUM, BPMIX(10), BPMIXID(10), BPNUMISOS(10),
c BPISOID(10,20), VAhRSTEPNUM(10,20), BPRFM(15,10),
c BPFNNUMISOS(25), BPFISOID(25,10), ABOVEBPNUM(101,
c APSRFM(15,10), APSRFOLLOWMIX(10,20,23,50),
c FOLNODKEEP, FOLSTEPKEEP, APSRFOLNUH, APSRINSOLD(l10,20,23,50),
c APSRFOLLOWDATA(10,20,23,50), CTISTART, CT2GOVALUE
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REAL STPTDAT(10,20,3), ENR, AXBLANKRICR, OXYGMS, GRAHS(50),
c FVOL, PI, NODES(50,2), RODS, FDEN,
c RICH, FTFINAL(50,20),
c MODDENFINAL(50,20), MODTEMPFINRL(50,20), BLETDOWN(10,20,25),
c BPWTPCT(I0), BPDE&(10), ALFRAC, OFRAC, CRDEN(10),
c CRISOWTPCT(25,10), APSRDEN(10), APSRISOWTPCT(25,10),
c PITCH, FOD, COD, CID, SZF, EPS, PTC, MESH, BPRA(15,10),
c CRRA(15,10), LRC(15,10), APSRRA(15,101, LRD(15,10),
c DOWNTIME, BORON FRACTION, POWER(50,20), CYCDOWN(10), LRB(15),
c MASSTOTAL, FUELISOWTPCT(1000), BPRAISOVALUE(2), BPXSECT(10),
c BPVOL, FINALDOWNTIME, LEFTVAL(1000), CLTEMP,
c BPISOWTPCT(10,20), UCSPACERFRAC, BORATEDMODVF,
c BORONVF, UCMODREGIONDEN, B4CMASS, ALMASS, OMASS, CMhSS,
c EMWBPMASSTOTAL, NEWBPDEN, ALWTPCT, OWTPCT, CWTPCT, B1OWTPCT,
c B11UTPCT, VARBLETDOWN(10,20,25,25), VARPOWER(10,20,25,50),
c BPRFR115,10), BPFISOWTPCT(25,10), APSRFR(15,10)

CHARACTER CHNODE*2, CRID*2, PREFIX*3, CHSTPT1*1, CHSTPT2*1,
c CHSTPT3*1, NM*31, CYCLEID(10)'2, REACT*21, LIB*15,
e AXBLANKET*1, FUELCLAD*10, BPRFLAG*1, CRSTAT*6, APSRSTAT*6,
e FLAG2*7, IRRAD STEPS*2, PLEVELCH*2, BPZONECH*2, CRZONECH*2,
e APSRZONECH1*2, tUZONEC=*2, rUELISONANE(1000)*5, BPRAISONAME(2)*6,
e LEFTLIST(1000)*6, PREVIOUSNAME*25, PCHSTPT1*1, PCHSTPT2*1,
c PCHSTPT3*1, ASSYPOSITION*2, CHSTPT4*1, CHSTPT5*1, CHSTPT6*1,
e PCHSTPT4*1, PCHSTPT5*1, PCRSTPT6*2, PCHID*2, CLADDESNAMEt10)*7,
c SPACERMAT*7, STEPCONTROL*1, ABOVEBP(10)*5

LOGICAL BPRA INSERTED, CR INSERTED, CRCOMPFLAG, APSR INSERTED,
c APSRCOMPFLAG, BPRAFOLLOW, APSRBOTFLAG, FOLLOWSN

PI-3.14159265359
* Determination of the input deck filename

CALL ZEROS(CT3,CHNODE)
CALL ZEROS(CYCPOS(CT1),CHrD)
IF ((CT2-1).EQ.0) TEEN

PNMCT1-CT1-1
PNMCT2-STPTS(PNHCT1)

ELSE
PNMWCT1-CTl
PNMCT2-CT2-1

ENDIF
CALL ZEROS(CYCPOS(PNMCT2),PCHID)

* Determine new filename
NUMSTPT1-INT(STPTDAT(CTI,CT2, 1)/100.0)
CHSTPTI-CHAR (NUMSTPTI+48)
NUMSTPT2-INT((STPTDAT(CT1,CT2,1)-(NUMSTPT1*100))/10.0)
CHSTPT2-CHAR(NUMSTPT2+48)
NUMSTPT3-INT((STPTDAT(CT1,CT2,1)- (NUMSTPT1'100)-

c (NUMSTPT2*10)))
CHSTPT3-CHARI(NUMSTPT3+48)
IF (CT2.LT.STPTS(CTI)) THEN

NUMSTPT4-INT(STPTDAT(CTI,(CT2+1),1)/100.0)
CHSTPT4-CHAR(NUHSTPT4+4G)
KUWSTPT5-IKT((STPTDATfCT1, (CT2+1),1)-(4UMSTPT4*100))/10.0)
CHSTPT5-CHAR(NUHSTPT5+48)
NUMSTPT6-INT((STPTDAT(CT1,(CT2+1),1)-(NUMSTPT4*100)-

c (NUMSTPT5*10)))
CHSTPT6-CHAR(NUHSTPT6+48)

ELSEIF (CT2.EQ.STPTS(CTI)) THEN
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NMSTPT4wINT(STPTDAT( (CT+l),.lI)/lOO.O)
CHSTPT4-CHAR (NUMSTPT4+49)
NUMSTPTS-INT((STPTDAT((CT1+l), 1.)-(NUMSTPT4-100))/20.0)
CHSTPTS-CHAR(NURSTPT5+49)
NUMSTPT6-INT((STPTDAT((CT1+1),1,1)-(NUMSTPS4*100)-

c (NUMSTPT5*10)))
CHSTPT6-CRAR(NUMSTPT6+46)

ENDIF
NM(1:3)-PREFIX
NM(4:4)-'A'
NMl5:6)-CRID
NM(7:7)-'N'
NM(9:9)-CHNODE
NM(10:11)-'DC'
NM(12:13)-CYCLEID(CT1)
NMl(1414)-'T'.
NM(15:15)-CHSTPT1
NM(16: 16)-CHSTPT2
NM(17:17)-CHSTPT3
NM(18:19)-'AC'
IF (CT2.EQ.STPTS(CTI)) THEN

NMC20:21)-CYCLEID(CT1+1)
ELSE

NM(20:21)-CYCLEID(CT1)
ENDIF
NM(22:22)-'T'
NM(23:23)-CHSTPT4
NMC24:24)-CHSTPT5
NM(25:25)-CHSTPT6
NMC26:31)-'.input'

* Determine previous filename
PNUMSTPT1-INT(STPTDAT(PNMCT1,PNMCT2, 1)/100.0)
PCHSTPTI-CHAR(PNUMSTPT1+48)
PNUMSTPT2-INT((STPTDAT(PNMCT1,PNMCT2,1)-

c (PNUMSTPT1*100) /10.0)
PCHSTPT2-CHAR(PNUMSTPT2+48)
PNUMSTPT3-INT((STPTDAT(PNMCT1,PNMCT2,1)-(PNUMSTPT1*100)-

c (PNUMSTPT2*10)))
PCHSTPT3-CHAR(PNUMSTPT3+49)
IF (PNMCT2.LT.STPTS(PNNCT1)) THEN

PNUMSTPT4-INT(STPTDAT(PNMCT1,(PNMCT2+1),1)/100.0)
PCHSTPT4-CHAR(PNUMSTPT4+49)
PNUMSTPT5-INT((STPTDAT(PNMCT1,(PNMCT2+1),1)-

c (PNUMSTPT4*100))/10.0)
PCHSTPT5-CHAR(PNUMSTPT5+48)
PNUMSTPT6-IKT((STPTDAT(IPNMCT1, (PNMCT2+1),1)-

c (PNUMSTPT4*100)-CPNUMSTPT5*10)))
PCHSTPT6-CHAR(PNUMSTPT6+48)

ELSEIF (PNMCT2.EQ.STPTS(PNMCT1)) THEN
PNUMSTPT4-INT(STPTDAT((PNMCT1+1),111)/100.0)
PCHSTPT4-CHR M(PNUMSTPT4+48)
PNUMSTPT5-INT((STPTDATI(PNNCT1+1),1,1)-

c 'PNUHSTPT4*100))/10.0)
PCHSTPT5-CHAR(PNUMSTPT5+483
PNUMSTPT6-INT((STPTDAT((PNMCT1+1),1,1)-(PNUMSTPT4*100)-

c (PNUMSTPT5*10)))
PCHSTPT6-CHAR(PNUMSTPT6+49)

ENDIF
PREVIOUSNAMEl1:3)-PREFIX
PREVIOUSNAME(4:4)-'A'
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PREVIOUSNAME(5:6)-PCHID
PREVIOUSNAME(7:7)"'N'
PREVIOUSNAME(8:9) CHNODE
PREVIOUSNAME(1O:1)-'DC'
IF (CT2.EQ.1) THEN

PREVIOUSNAME (12:13) -CYCLEID (CTl-l)
ELSE

PREVIOVSNAME(12:13)-CYCLEIDCCT1)
ENDIF
PREVIOUSNAME114:14)-'T'
PREVIOUSNAME(15:15) PCHSTPT1
PREV1OUSNAME(16:16)-PCHSTPT2
PREVIOUSNAME(11:17)-PCHSTPT3
PREVIOUSNAME(18:19)-'AC'
PREVIOUSNAME(20:21)s-CYCLEID(CT1)
PREVIOUSNAME(22:22)-'T'
PREVIOUSNAME(23:23)-PCKSTPT4
PREVIOUSNAME(24:24)=PCHSTPT5
PREVIOUSNAME(25:25)-PCHSTPT6

* Open and rewind the input deck file
OPEN(UNIT-100, FILE-NM, STATUS-'VNINoWN')
REWIND (UNIT-loo)

* Write first section of input deck
WRITE (100,10)

10 FORMAT ('-sas2h',Tll,'parm-skipshipdata')
IF (CT2.LT.STPTS(CT1)) THEN

WRITE (100,20) REACT, CHID, CHNODE,
c NM(12:13), STPTDAT(CT1,CT2,1), NM(20:21),
c STPTDAT(CT1,(CT2+1),1)

20 FORMAT (A21,1X, 'Assy-',A2,
c ', Node-',A2,1X,
c '(Cyc-',A2,', 'F5.1,' to Cyc-',
c A2,', ',F5.1,' EFPD}')

ELSEIF (CT2.EQ.STPTS(CTI)) THEN
WRITE (100,25) REACT, CHID, CHNODE,

c NM(12:13), STPTDAT(CT1,CT2,1), NM120:21),
c STPTDAT((CTl+1),l,l)

25 FORMAT (A21,1X,'Assy-',A2,
c ', Node-',A2,1X,
c '{Cyc-',A2,', 'F5.1,' to Cyc-',
c A2,', ',F5.1,' EFPD)')

ENDIF
WRITE (100,30) LIB

30 FORMAT (A15,2X,'latticecell')
WRITE (100,40)

40 FORMAT I'''')
WRITE (100,50)

50 FORMAT ("I fuel density based on mass of uranium per',
c ' assembly',T56,'& total pellet stack')

WRITE (100,60)
60 FORMAT ("' volume to account for fuel volume -loss to',
c ' pellet c',T55,'hamfers')

WRITE (100,70)
70 FORMAT (l"'")

* write second section of input deck (material specifications)
WRITE (100,80)

80 FORMAT ('''",5X,'material specification input')
WRITE (100,90)

90 FORMAT ('T')
* Calculate lnitital fuel parameters depending upon whether or not the
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* node represents axial blanket fuel
IF ((AXSLANKET.EQ. Y) .AND.(AXBLANK(CT3).EQ.1)) THEN

ENR-AXELANKRICH
ELSE

ENR-RICH
ENDIF
OXYGMS-(GRAMS(CT3)'2*15.9949l1)/(((ENR/l00)*235.043915)+

c U((0.007731*'(ENR)**1.0837))/100)*234.040904)+
c (((O.0046*ENR)/100)'236.045637)+(((100-(0.007731*
c (ENR**l.0837))-(ENR)-(0.0046*ENR))/100)*238.05077))

* Determine if the burnable poison charge isotopics should be retrieved
EPRA INSERTED-.FALSE.
IF (1BPRFLAG.EQ. Y').AND. BPDESID(CT1).NE.0).AND.

c (CT3.GE.BFTN(CTI)).AND.(CT3.LE.BPBN(CTI))) THEN
BPRA INSERTED-.TRUE.

ENDIF
* Call subroutine to retrieve charge for fuel and bp isotopics

CALL RETRIEVER (OXYGHS, MASSTOTAL,
c FUELISONAME, FUELISOWTPCT, BPRAlSONAME,
c -PRAISOVALUE, LEFTLIST, CARRYCOUNTER,
o PREVIOUSNAME, LEFTVAL, NM, EPRA INSERTED)

* Calculate the nodal fuel volume, fuel density, and oxygen wt%
FVOL-(PI/4)*I(FOD*2)' (NODES(CT3,2) )(RODS)
FDEN-MASSTOTAL/FVOL
OXYWTPCT-(OXYGMS/MASSTOTAL)*100.0
FUELISOTOPENUMBER-CARRYCOUNTER+l

* Write fuel composition input description
IF (FDEN.LT.4l0.0)) THEN

WRITE (100,100) FDEN, FUELISOTOPENUM2ER,. OXYWTPCT
100 FORMAT ('arbm-fuel',lXG10.3,lX,I3,1X,'0 0 0',1X,

c '8016', 1X,Gl0.3)
ELSE

WRITE (100,110) FDEN, FUELISOTOPENUMBER, OXYWTPCT
110 FORMAT ('arbm-fuel',lX,GIO.3,lX,13,1X,'0 0 0',1X,

c 'E016',1X,GlO.3)
ENDIF
DO 130 CT4-1,CARRYCOUNTER

IF (MOD(CT4,3).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,120) FUELISONAME(CT4), FUELISOWTPCT(CT4)

120 FORMAT (5X,A5,lX,G10.3,1X,S)
130 CONTINUE

WRITE (100,*)
WRITE (100,140) FTFINAL(CT3,RELATIVE STPT NUMI

140 FORMAT (5X,'1',3X,'1.00,3X,F6.1,' end'1)
* Write cladding material specifications
* Additional cladding material specifications may be added to the
* following IF statement as required

IF ((FUELCLAD.EQ.'9IRC-4 #).OR.
c (FUELCLAD.EQ.'ZIRCALLOY4')) THEN

WRITE (100,532)
532 FORMAT ('arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000',

c I 0.10 26000 0.20 50000 1.40')
WRITE (100,535) CLTEMP

535 FORMAT (T12,'40000 98.18 2 1.0 ',F5.1,' end')
ELSEIF (FUELCLAD.EQ.'SS304 ') THEN

WRITE (100,537)
537 FORMAT V'arbm-ss304 7.92 4 0 0 0 24304 19.0 25055',
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c ' 2.0 26304 69.5 28304 9.5')
WRITE (100,540) CLTEMP

540 FORMAT (T12,'2 1.0 ',F5.1,' end')
ELSEIF (FUELCLAD.EQ.'SS304S ') THEN

WRITE (100,542)
542 FORMAT ('arbm-ss304s 7.92 4 0 0 0 24000 19.0 25055',

c ' 2.0 26000 69.5 2S006 9.5')
WRITE (100,545) CLTEMP

545 FORMAT (T13,'2 1.0 ',F5.1,' end')
ELSEIF (FUELCLAD.EQ.'SS316 'I THEN

WRITE (100,547)
547 FORMAT V'arbm-ss316 7.75 7 0 0 0 6012 0.08 14000',

c ' 1.0 24304 17.0 25055 2.0')
WRITE (100,550)

550 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')
WRITE (100,552) CLTEMP

552 FORMAT (T12,02 1.0 ',F5.1,' end')
ELSEIF (FUELCLAD.EQ.'SS316S ') THEN

WRITE (100,555)
555 FORMAT V'arbm-ss3l6s 7.75 7 0 0 0 6012 0.08 14000',

c ' 1.0 24000 17.0 25055 2.0')
WRITE (100,557)

557 FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')
WRITE (100,559) CLTEMP

559 FORMAT (T13,'2 1.0 ',F5.1,' end')
ENDIF

* write moderator material specifications
BORATEDMODVF-1. 0-UCSPACERMRAC
IF (STEPCONTROL.EQ.'Ni) THEN

BORONVF-BLETDOWN(CTCT2,3)'*(lE-6)*BORATEDMODVF
ELSEIF (STEPCONTROL.EQ.'Y') THEN

BORONVF-VARBLETDOWN(CT1,CT2,1,2)*(1E-6)*BORATEDMODVF
ENDIF
WRITE (100,560)

560 FORMAT (I I)
IF ((SPACERMAT.EQ.'ZIRC-4 ').AND.

c (UCSPACERFRAC.GT.(0.0))) THEN
WRITE (100,561)

561 FORMAT (''" material composition of moderator',
c ' within unit cell')

WRITE (100,562)
562 FORMAT (''' with smeared zirc-4 spacer grids')

UCHODREGIONDEN- MODDENFINAL(CT3,RELATIVE STPT NUM)*
c BORATEDMODVF)l(6.56*UCSPACERFRAC)

IF (mODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN
WRITE (100,563) UCMODREGIONDEN, BORATEDHODVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUW)
563 FORMAT ('h2o 3 den-',FS.4,3X,F6.5,3X,F7.1,3X,'end')

ELSE
WRITE (100,564) UCWODREGIONDEN, BORATEDMODVF,

c MODTEMFFINAL(CT3,RELATIVE STPT NUM)
564 FORMAT ('h2o 3 den-',F6.4,§X,F6.5,3X,F7.1,3X,'end')

ENDIF
WRITE (100,565) UCMODREGIONDEN, EORONVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
565 FORMAT ('arbm-bormod'.3X,,6.4,jX,'1 0 0 0 5000 100 3',

c 1X,F6.5,1X,F7.1,1X,'end'1)
WRITE (100,566) UCMODREGIONDEN

566 FORMAT ('arbm-spacer',3X,F6.4,1X,'5 0 0 0 8016 0.12',
c ' 24000 0.10 26000 0.25')
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WRITE (100,567) UCSPACERFRAC,
c MODTEMPFINAL(CT3,RELATIVE STST NUM)

567 FORMAT (T17'50000 1.40 40500 9O'.le 3',1X,F6.S,lX,
c F7.l,1X,'end')

ELSEIF ((SPACERMAT.EQ.'ISCONEL').AND.
c (UCSPACERFRAC.GT.(0.0))) THEN

WRITE (100,568)
568 FORMAT ("' material composition of moderator',

c ' within unit cell')
WRITE (100,569)

569 FORMAT ("' with smeared inconel spacer grids')
UCHODREGIONDEN-(MODDERFIWAL(CT3,RELATIVE STPT NU) *

c BORATEDMODVF)+(8.3*UCSPACERFRAC)
IF (MODDENFINAL(CT3, RELATIVE STPT NMN) .LT. (1.0)) THEN

WRITE (100,570) UCMODREGIONDEN, BORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

570 FORMAT ('h2o 3 den-',F5.4,5X,F6.5,3X,F7.1,3X,'end')
ELSE

WRITE (100,571) UCMODREGIONDEN, BORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

571 FORMAT ('h2o 3 den-',F6.4,NX,F6.5,3X,F7.1,3X,'end')
ENDIF
WRITE (100,572) UCMODREGIONDEN, BORONVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
572 FORMAT ('arbm-bormod',3Xj6.4,jX,'1l 0 0 0 5000 100 3',

c 1X,F§.5,lX,F7.1,1X,'end')
WRITE (100,573) UCMODREGIONDEN

573 FORMAT ('arbm-spacer',3X,F6.4,1X,'5 0 0 0 14000 2.5',
c ' 22000 2.5 24000 15.0')

WRITE (100,574) UCSPACERFRAC,
C MODTEMPFINAL(CT3,RELATIVE STPT NUM)

574 FORMAT (T17'26000 7.0 28000 73.0 3',1X,F6.5,1X,
C F7.1,1X,'end')

ELSEIF ((SPACERMAT.EQ.'SS316 ').AND.
c (UCSPACERFRAC.GT.(0.O)f) THEN

WRITE (100,575)-
575 FORMAT I(" material composition of moderator',

c ' within unit cell')
WRITE (100,576)

576 FORMAT ('"I with smeared ss316 spacer grids')
UCMODREGIONDEN-(MODDENFINAL(CT3, RELATIVE STPT NUM)*

c BORATEDMODVF)+(7.75*UCSPACERMRAC)
IF (NODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN

WRITE (100,577) UCMODREGINDEN, SORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

577 FORMAT V'h2o 3. den-',F5.4,tK,F6.5,3X,F7.1,3X,'end')
ELSE

WRITE (100,578) UCMODREGIONDEN, BORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT KUM)

578 FORMAT V'h2o 3 den-',F6.4,SX,F6.5,3XF7.1,3x,'end')
ENDIF
WRITE (100,579) UCMODREGIONDEN, BORONVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
579 FORMAT ('arbm-bormod',3X,Y6.4,IX,'1 0 0 0 5000 100 3',

c lX,F6.5,1X,F7.1,1X,'end')
WRITE (100,580) UCMODREGIONDEN

580 FORMAT ('arbm-spacer',3X,F6.4,1X,'7 0 0 0 6012 0.08',
c ' 14000 1.0 24304 17.0 25055 2.0')

WRITE (100,591) UCSPACERFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
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581 FORMAT (TS'26304 65.42 28304 12.0 42000 2.5 3',1X,F6.5,1X,
C F7.1,1X,'end')

ELSEIF ((SPACERMAT.EQ.'SS3l6s ').AND.
c (UCSPACERFRAC.GT.(0.0J)) THEN

WRITE (100,582)
582 FORMAT ("t material composition of moderator',

c ' within unit cell')
WRITE (100,583)

583 FORMAT (I"' with smeared ss3l6s spacer grids')
UCHODREGIONDEN-(MODDENFINAL(CT3,RELATIVE STPT NUM) *

c BORATEDMODVF)+(7.75*UCSPACERFRAC)
IF (MODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN

WRITE (100,584) UCHODREGIONDEN, BORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

584 FORMAT (h2o 3 den-',FS.4,IX,F6.5,3X,F7.1,3X,'end')
ELSE

WRITE (100,585) UCHODREGIONDEN, BORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

585 FORMAT Vh2o 3 den-',F6.4,SX,F6.5,3X,F7.1,3X,'end')
ENDIF
WRITE (100,586) UCHODREGIONDEN, EORONVF,

c moDTEMPFINAL(CT3,RELATIVE STPT NSM)
586 FORMAT ('arbm-bormod',3X,F6.4,iX,'1 0 0 0 5000 100 3',

c lX,F6.5,1X,F7.1,1X,'end')
WRITE (100,587) UCMODREGIONDEN

587 FORMBST 'arbm-spacer',3X,F6.4,1X,'7 0 0 0 6012 0.08',
c ' 14000 1.0 24000 17.0 25055 2.0')

WRITE (100,588) UCSPACERFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT KUM)

588 FORMAT (T5'26000 65.42 28000 1f.0 42000 2.5 3',1X,F6.5,1X,
c F7.1,1X,'end')

ELSEIF ((SPACERMAT.EQ.'SS304 ').AND.
c (UCSPACERFRAC.GT.(0.0))) THEN

WRITE (100,589)
589 FORMAT t''" material composition of moderator',

c ' within unit cell')
WRITE (100,590)

590 FORMAT (''' with smeared ss304 spacer grids')
UCHODREGIONDEN-(MODDENFINAL(CT3,RELATIVE STPT NUM)*

c BORATEDMODVF)+(7.92*UCSPACERFRAC)
IFi(MODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN

WRITE (100,591) VCMODREGIONDEC, BORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

591 FORMAT ('h2o 3 den-',F5.4,SX,F6.5,3X,F7.1,3X,'end')
ELSE

WRITE (100,592) UCMODREGIONDEN, BORATEDMODVF,
c MODTEMPFINL (CT3,RELATIVE STPT NUM)

592 FORMAT ('h2o 3 den-',F6.4,NX,F6.5,3X,F7.1,3X,'end')
ENDIF
WRITE (100,593) UCHODREGIONDEN, BORONVF,

C MODTEMPFINAL(CT3,RELATIVE STPT NUM)
593 FORMAT ('arbm-bormod',3X,F6.4,TX,'1 0 0 0 5000 100 3',

c lX,F6.5,1X,F7.1,lX,'end')
WRITE (100,594) UCMODREGIONDEN

594 FORMAT C'arbm-spacer',3X,F6.4,1X,'4 0 0 0 24304 19.0',
c ' 25055 2.0 26304 69.5 28304 9.5')

WRITE (100,595) UCSPACERFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

595 FORMAT (T15'3',1X,F6.5,1X,F7.1,1X,'end')
ELSEIF ((SPACERMAT.EQ.'SS304S ').AND.



Waste Package Development Design Analysis (Attachment)
Title: CRC Depetion Calculatims fir the Rodded Assemblies in Batches 1, 2,3, hid IX of Cystl River Unit 3
Document Identifier. BBA000000.01717.020U0040 REV 00 Dait Printed: 413/97 Attachment H, Page 65 of 62

c (UCSPACERFRAC.GT.(0.0))) THEN
WRITE (100,596)

596 FORMAT ("t' material composition of moderator',
c * ' within unit cell')

WRITE (100,597)
597 FORMAT ("I with smeared as304s spacer grids')

UCHODREGIONDEN-(MODDENFINAL(CT3,RELATIVE STPTSNUM)*
c BORATEDMODVF)+(7.92*UCSPACERFRAC)

IF (KODDENFINAL(CT3,RELATIVE STPT NUM).LT.(1.0)) THEN
WRITE (100,598) UCHODREGIONDEN, WORATEDMODVF,

c MODTEMPFINAL(CT3,RELATIVE STPT RUN)
598 FORMAT V'h2o 3 den-',F5.4 SX,F6.5,3XF7.1,3X,'end')

ELSE
WRITE (100,599) UCHODREGIONDEN, BORATEDMODVF,

c MODTEMPFINAL(CT3,PRELATIVE STPT NUW)
599 FORMAT V'h2o 3 den-',F6.4,NX,F6.5,3X,F7.1,3X,'end')

ENDIF
WRITE (100,600) UCHODREGIONDEN, sORONVF,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
600 FORMAT ('arbm-bormod%,3XF6.4,1X,'1l 0 0 0 5000 100 3',

c lX,F6.5,1X,F7.1,1X,'end')
WRITE (100,601) UCHODREGIONDEN

601 FORMAT ('arbm-spacer',3XF6.4,1X,'4 0 0 0 24000 19.0',
c ' 25055 2.0 26000 69.5 28000 9.5')

WRITE (100,602) UCSPACERFRAC,
c MODTEMPFINAL (CT3, RELATIVE STPT NUW)

602 FORMAT (T15'3',1X,F6.5,1X,F7.1,1X,'end')
ELSEIF (UCSPACERFRAC.EQ.(0.0)) THEN

WRITE (100,603)
603 FORMAT ('"' material composition of moderator',

c ' within unit cell')
WRITE (100,604)

604 FORMAT (''' with no smeared spacer grids')
UCHODREGIONDEN-(MODDENFINAL(CT3,RELATIVE STPT NUM)-

c BORATEOMODVF)
IF (MODDENFINAL(CT3,RELATIVE STFT NUM).LT.(1.0)) THEN

WRITE (100,605) UCMODRE.GI5NDEN, BORATEDMODVF,
c mODTEMPFINAL(CT3,RELATIVE STPT NUN)

605 FORMAT ('h2o 3 den-',F5.4,SX,F6.5,3X,F7.1,3X,'end')
ELSE

WRITE (100,606) UCHODREGIONDEN, EORATEDMODVF,
c MODTEMPFINAL(CT3,RELATIVE STPT NUN)

606 FORMAT C'h2o 3 den-',F6.4,NX,F6.5,3X,F7.1,3X,'end')
ENDIF
WRITE (100,607) UCHODREGIONDEN, BORONVF,

c W DTENPFINAL(CT3,RELATIVE STPT RUM)
607 FORMAT V'arbm-bormod',3Xj6.4,IX,'l 0 0 0 5000 100 3',

c lX,F6.5,IX,F7.1,1X,'end')
ENDIF
WRITE (100,609)

608 FORMAT ("'")
* Write BPRA material specifications
* BPR follow specifications

BPRA FOLLOW-. FALSE.
IF ((BPRFLAG.EQ;.'Y').AND.(BPDESID(CT1).NE.0).AND.

c (CT3.LT.BPTN(CT1))) THEN
BPRA FOLLOW-.TRUE.
BPRh'DESCRIPTION ID-BPDESID(CT1)
KJRITE(100,610)

610 FORMAT( "'I)
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WRITE(100,612)
612 FORMAT('"f',5X,'BPR above the BP absorber region')

WRITE(100,614)
614 FORMAT (''')

IF ((BPRCLAD(BPDESID(CT1)).NE.O).AND.
c (BPRCLAD(sPDESID(CT1)).NE.2)) THEN

DO 616 CT5-1,10
IF (BPRCLAD(EPDESID(CT1)).EQ.CLADDESNtWCTS)) TREN
BPRCLNUM-CT5
EXIT

ENDIF
616 CONTINUE

IF (CLADDESNAME(BPRCLNUM).EQ.'SS30W ') THEN
WRITE (100,618)

618 FORMAT ('arbm-ss304 7.92 4 0 0 0 24304 19,0 25055',
c ' 2.0 26304 69.5 28304 9.5')

WRITE (100,620) CLADDESNUM(BPRCLNUM), CLTEMP
620 FORMAT (T12.X2,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(BPRCLNtM).EQ.'SS304S ') THEN
WRITE (100,622)

622 FORMAT ('arbm-ss304s 7.92 4 0 0 0 24000 19.0 25055',
c ' 2.0 26000 69.5 28000 9.5')

WRITE (100,624) CLADDESNUMCBPRCLNUM), CLTEMP
624 FORMAT (TI13,I2,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ.'SS316 ') THEN
WRITE (100,626)

626 FORMAT V'arbm-ss316 7.75 7 0 0 0 6012 0.08 14000',
c ' 1.0 24304 17.0 25055 2.0')

WRITE (100,628)
628 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')

WRITE (100,630) CLADDESNUM(BPRCLNUH), CLTEMP
630 FORMAT (T12,121' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ.'SS316S ') THEN
WRITE (100,632)

632 FORMAT V'arbm-ss316x 7.75 7 0 0 0 6012 0.08 14000',
c ' 1.0 24000 17.0 25055 2.0')

WRITE (100,633)
633 FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')

WRITE (100,634) CLADDESNUM(BPRCLNUM), CLTEMP
634 FORMAT (T13,12,' 1.0 ',F5.1,'.end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ.'INCONEL') THEN
WRITE (100,635)

635 FORWAT ('arbm-inconel 8.3 5 0 0 0 14000 2.5',
c ' 22000 2.5 24000 15.0')

WRITE (100,636)
636 FORMAT CT13,'26000 7.0 28000 73.0')

WRITE (100,637) CLADDESNUM(BPRCLNUM), CLTEMP
637 FORMAT (T13,r2,' 1.0 ',F5.1,' end')

ENDIF
ENDIF
IF (ABOVEBP(BPDESID(CT1)).EQ.'AL203') THEN

ALFRAC-( ((PDEN(BPDESID(CTI1))*2.0*26.981539)/
c (101.9631))/BPDEN(BPDESID(CT1))

OFRAC-1 .O-ALFRAC
IF (BEDEN(BPDESID(CT1)).LT.(1.0)) THEN

WRITE (100,638) ABOVEBPNUM(BPDESID(CT1)),
c BPDEN(BPDESID(CT1) ) ALFRAC,
C NODTEHPFINAL(CT3,RELATIVE STPT NIM)

638 FORMAT ('al',3X,I3,3X,'den-',FT.3,1X,F7.5,
c 1X,F7.1,1X,'end')
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WRITE (100,6401 ABOVEBPNUK(EPDESID(CT1)),
BPDENR(PDESID(CT1)), OFRAC,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
640 FORMAT ('o%,3X,13,3X,'den-',F4.3,1X,F7.5,

c 1X,F7.1,1X,'end'l
ELSE
-WRITE (100,642) ABOVEBPNuHMEPDESID(CT1)),

c EPDEN(BPDESID(CT1)), ALFRAC,
c KODTEMPFINAL(CT3,RELATIVE STPT NWU)

642 FORMAT ('al',3XI3,3X,'den-',F5.3,1XVF.5,
c 1X,F7.1,1X,'end')

WRITE (100,644) ABOVEBPNUM(EPDESID(CTl)),
c BPDEN(BPDESID(CTI)), OFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

644 FORMAT ('o',3X,13,3X,'den-',F5.3,1X,F7.5,
c lX,F7.1,1X,'end')

ENDIF
ELSE

WRITE (100,*) 'arbm-bp ',
c BPDEN(BPRA DESCRIPTION ID),
c ' ', EPFMNUMISOS (BPRADESCRIPTION-ID),
C I .0 0 0'

DO 650 CT4-1,BPFMNUMISOS(BPRA DESCRIPTION ID)
WRITE (100,646)

c EPFISOID(BPRA DESCRIPTION ID,CS4),
c . BPFISOWTPCT(SPRA DESCRIPTIONID,CT4)

648 FORMAT (lOX,IG,3X,Fl0.5)
650 CONTINUE

WRITE (100,*) ' ',
c ABOVEBPNUM(BPRA DESCRIPTION ID),
c ' 1.0 ',HODTEMPFINAL(CT3,RELATIVE STPT NUM),
C ' end'

ENDIF
ENDIF

* Actual BPRA specifications
BPRA INSERTED-.FALSE.
IF ((BPRFLAG.EQ.'Y').AND.(BPDESID(CTI).NE;O).AND.

c (CT3.GE.BPTN(CT1)).AND.(CT3.LE.BPBN(CTI))) THEN
BPRA INSERTED-.TRUE.
BPRADESCRIPTION ID-BPDESID(CT1)
WRITE (100,685)

685 FORMAT (tfe)
IF ((BPHIX(BPRA DESCRIPTION ID).EQ.0).OR.

c (BPMIX(BPRA DESCRIPTION ID).EQ.4)) THEN
WRITE (100,690) BPWT7CT(BPDESID(CT1))

690 FORMAT ("'',5X,'A1203-B4C burnable absorber pellet',1X,
c 'specification (',F4.2,1X,'wt% b4c)')

ELSE
WRITE (100,695)

695 FORMAT ("'',5X,'burnable absorber pellet ',

-c 'specification')
ENDIF
WRITE (100,700)

700 FORMAT ('''")
W Write B4C material specification

IF ((BPRCLADIBPDESID(CTI)).NE.0).AND.
c (BPRCLAD(BPDESID(CT1)).NE.2)) THEN

DO 701 CTS-1,10
IF (BPRCLAD(BPDESID(CT1)).EQ.CLADDESNUM(CTS)) THEN
BPRCLNUM-CT5



Waste Package Development Design Anansis (Attachment)
Title: CRC Depletion Calcuabtions fo the Rodded A0se0b40eVs in Batches 1, 2,3 and IX of Crysta! River Unit 3
Document Identifier. BBA000000.o1717-0200-0004 REV 00 Date Printed: 4I3/97 Attachment U, Page 58 of 82

701

702
C

703

704
C

705

706
C

707

708

709
C

710

711

712
C

713

EXIT
ENDIF

CONTINUE
IF (CLADDESNAME(RPRCLNUI).EQ.'SS304 ') THEN

WRITE (100,702)
FORMAT ('arbm-ss304 7.92 4 0 0 0 24304 19.0 25055',
' 2.0 26304 69.5 28304 9.5')
WRITE (100,703) CLADDESNUM(BPRCLNUM), CLTEMP
FORMAT (T12,12,' 1.0 ',F5.1," end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ.'SS304S '3 THEN
WRITE (100,704)
FORMAT ('arbm-ss304s 7.92 4 0 0 0 24000 19.0 25055',
' 2.0 26000 69.5 28000 9.5')
WRITE (100,705) CLADDESNUM(BPRCLNUM), CLTEMP
FORMAT (T13,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(BPRCLNUM).EQ.'SS316 '3 THEN
WRITE (100,706)
FORMAT ('arbm-ss316 7.75 7 0 0 0 6012 0.08 14000',
' 1.0 24304 17.0 25055 2.0')
WRITE (100,707)
FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')
WRITE (100,708) CLADDESNUM(BPRCLNUM), CLTEMP
FORMAT (T12,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(DPRCLNUM).EQ.'SS316S ') THEN
WRITE (100,709)
FORMAT V'arbm-ss3l6s 7.75 7 0 0 0 6012 0.08 14000',
' 1.0 24000 17.0 25055 2.0')
WRITE (100,710)
FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')
WRITE (100,711) CLADDESNUM(BPRCLNUt), CLTERP
FORMAT (T13,12,' 1.0 ',FS.1,' end')

ELSEIF (CLADDESNAME(EPRCLNUM).EQ.'INCONEL') THEN
WRITE (100,712)
FORMAT ('arbm-inconel 8.3 5 0 0 0 14000 2.5',
' 22000 2.5 24000 15.0')
WRITE (100,713)
FORMAT (T13,'26000 7.0 28000 73.0'1)
WRITE (100,714) CLADDESNUMHSPRCLNUM), CLTEMP
FORMAT (T13,12,' 1.0 ',F5.1,' end')

*

*

714
ENDIF

ENDIF
Material specification if it is a SOC to statepolnt 1 calculation

IF (CT2.EQ.1) THEN
Material specification for AL203-14C

IF ((BPMIX(BPRA DESCRIPTION ID).EQ.0).OR.
c (BPMIX(BPRA DESCRIPTION ID).EQ.4)) THEN

IF (BPWTPCT(BPDESID(CT1)).NE.(0.0)) THEN
IF (BPDEN(BPDESID(CT1)).LT.(1.0)) THEN

WRITE (100,715) BPDEN(BPDESID(CT1)),
c (EPWTPCT(BPDESID(CT1))/100.0),
c MODTEMPFINAL(CT3,RELATIVE STPT RUM)

715 FORMAT ('b4c 4 den=',F4.3,1X,F7.5,1X,F7.1,1X,
c 'end')

ELSE
WRITE (100,716) BPDEN(BPDESID(CT1)),

c (BPWTPCT(BPDESID(CT1))/100.0),
c MODTEMPFINAL(CT3,RELATIVE STPT NUM)

716 FORMAT 'b4c' 4 den-',F5.3,iX,F7.5,1X,F7.1,1X,
c 'end')

ENDIF
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ENDIF
* Calculate aluminum and oxygen material specifications

ALFRAC-( (11100.0-BPWTPCT(BPDESIDfCT1)))/100)*
c BPDEN(BPDESID(CT1)))*2*26.981539)/(101.9631))/
c EPDEN(EPDE.SID(CTI))

OFRAC-1-(BPWTPCT(BPDESID(CTI))/100.0)-ALFRAC
WRITE (100,716) BPDEN(BPDESID(CTI)), ALFRAC,

c MODTEMPFINAL(CT3,RELATIVE STPT NUM)
718 FORMAT V'al 4 den-',F5.3,TX,F7.5,1XF7.1,iX,'end')

WRITE (100,720) BPDEN(BPDESID(CT1)), OFRAC,
c MODTEMPFINAL(CT3,RELATIVE STPT NUW)

720 FORMAT ('o 4 den-',F5.3,TX,F7.5,lX,F7.1,1X,'end)
ELSE

* Material specification for BP other than A1203-B4C.
00 722 CT4-1,BEPMIXNUM

IF (BPMIXID(CT4).EQ.BPMIX BPRA DESCRIPTION ID)) THEN
RELATIVE BP MIX ID-CT4

ENDIF
722 CONTINUE

WRITE (100,*) 'arbm-bp ', 8PDEN(BPRA DESCRIPTION ID),
c ' ', BPNUMISOS(RELATIVE BP MIX ID),
c ' 0 0 0'

DO 726 CT4-1,BPNUMISOS(RELATIVE BP NIX ID)
WRITE (100,724) BPiSOID(RELAIVE BP MIX ID,CT4),

c BPISOWTPCT(RELATIVE BP MIX ID,CT4)
724 . FORMAT (1OX,16,3X,F10.5)
726 CONTINUE

WRITE (200,*) ' ', BPMIX(BPRA DESCRIPTION ID),
c I 1.0 ',MODTEMPFINAL(CT3,RELATIVE STPT NUM), ' end'

ENDIF
* Material specification if it is not a BOC to statepoint 1 calculation

ELSEIF(CT2.NE.1) THEN
BPVOL-BPXSECT(BPRA DESCRIPTION ID)*

e BPRODS(BPRA DESCRIPTION ID)*'WODES(CT3,2)
* Material specification for AL203-B4C

IF ((BPMIX(BPRA DESCRIPTION ID).EQ.0).OR.
c (BPMIX(BPRA DESCRIPTION ID).EQ.4)) THEN

B4CMASS-(BPWTPCT(BPDESID(CT1))/100.0)*
c BPDEN(BPDESID(CT1))*BPVOL

ALMASS-((((100-BPWTPCT(BPDESID(CTI)))/iOO.O)*
c BPDEN(BPDESID(CTI)))*BPVOL)*'U2*26.961539)/101.961278)

OMAkSS-((((100-BPWTPCT BPDESID(CTI)))/100.0)*
c BPDEN(BPDESID(CT1)))*B PVOL)-ALMASS

CMASS-B4CMASS*0.217374
NEWBPMASSTOTAL-ALMASS+OMASS+CMASS+BPRAISOVALUE(1)+

c BPRAISOVALUE(2)
NEWBPDEN-NEW2PMASSTOTAL/BPVOL
ALWTPCT- (ALASS/tEWBPMASSTOTAL)*100.0
ONTPCT-(OMASS/NEWBPMASSTOTAL)*100.0
CNTPCT-(CHASS/NEWBPMASSTOTAL)*100.0
B1OWTPCT-(BPRAISOVALUE(1)/NEWBPMASSTOTAL)*100.0
Bl1WTPCT-(BPRAISOVALUE(2)/NEWBPMASSTOTAL)10oo.o
IF (BPWTPCT(BPDESrD(CTI)).NE.(0.0)) THEN

WRITE (100,728) NEWBPDEN
728 FORMAT (1arbm-bp',1X,F7.3,1X,'5 0 0 0')

IF (HPRAISOVALUE(1).NE.0) THEN
WRITE (100,730) SPRAISONAME(1),

c 810WTPCT
730 FORMAT(5XA6,1X,G10.3)

ENDIF



Waste Package Development Deslgn AnalYsis (Attachment)
Me: CRC Depetion Calculaions for theRdded Assemblie Oo Batches i.2,3, andiXof CiYmI URver Unt 03
Document Identfifer. BBAOOOOOD.01M1.0200-00U40REV 00 Date Printod: 413197 AttachmentA Page 60@18

732

734

736

* Calculat4

736

740

* Material

742

C

C
C

743

C
C

c
744

c

c
746

C
c

C
748

IF (UPRAISOVALUE(2).NE.0) THEN
WRITE (100,732) BPRAISONAME(2),
B1lWTPCT
FORMAT(5X,A6,1X,Gl0.3)

ENDIF
WRITE (100,734) CWTPCT
FORMAT (SX,' 6012',1X,G10.3)

ELSE
WRITE (100,736) NEWBPDEN
FORMAT ('arbm-bp',lX,F7.3,1X,'2 0 0 0')

ENDIF
e aluminum and oxygen material specifications

WRITE (100,738) ALWTPCT, OWTPCT
FORMAT (5X,'13027',1X,F7.3,1X,' B016',1X,F7.3)
WRITE (100,740) MODTEMPFINAL(CT3,RELATIVE STPTSNUM)
FORMAT (5X,'4',1X,'1.0',1XF6.1,lX,'end')

ELSE
specification for BP other than A1203-B4C

DO 742 CT4-1,BPHIXNUMI
IF (SPMIXID(CT4).EQ.BPMIX(SPRA DESCRIPTION ID)) THEN

RELATIVE BP MIX ID-CT4
ENDIF

CONTINUE
NEWBPMASSTOTAL-0.0
DO 743 CT4-1,BPNUMISOS(RELATIVE BP MIX ID)
IF (BPISOID(RELATIVE BP MIX ID,CT4).EQ.5010) THEN

NEWBPMASSTOTAL-NEWBP ASSTOTAL+BPRAISOVALVE(1)
ELSEIF (BPISOID(RELATIVEBP_MIXID,CT4).EQ.5011)
THEN

NEWBPMASSTOTAL-NEWBPMASSTOTAL+BPRAISOVALUE(2)
ELSE

NEWBPMASSTOTAL-NEWBPMASSTOTAL+
((BPISOWTPCT(RELATIVE BP MIX ID,CT4)/100.0)*
EPDEN(BPRA DESCRIPTION ID)*B7PVOL)

ENDIF
CONTINUE
NEWBPDEN-NEWBPMASSTOTAL/BPVOL
WRITE (100,*) 'arbm-bp ', NEWBPDEN,

', EPNUMISOS(RELATIVEBPMIX ID),
*0 0 0'

DO 750 CT4-1,BPNUMISOS(RELATIVE EP MIX ID)
IF (SPISOID(RELATIVE BP MIX IDCT4).EQ.5010) THEN

IF (SPRAISOVALUEMi.E.0T THEN
WRITE (100,744) BPRAISONAMEf1),
((BPRAISOVALUE(1 I/NEWBPMASSTOTAL) *100.0)
FORMAT(5X,A6,lX,G10.3)

ENDIF
ELSEIF (BPISOID(RELATIVEBPMIX ID,CT4).EQ.5011)
THEN

IF (SPRAISOVALUE(2).NE.0) THEN
WRITE (100,746) BPRAISONAME(2),
((EPRAISOVALUE(2)/NEWBPMASSTOTAL)'100.0)
FORMAT(5X,A6,1X,G10.3)

ENDIF
ELSE

WRITE (100,748) SPISOID(RELATIVE BP MIX ID,CT4),
(((BPISOWTPCT(RELATIVE BP MIX ID,CT7)/160.0)*
BPDEN(BPRA DESCRIPTION ID) *BPVOL)/
NEWBPMASSTOTAL)*100.0
FORMAT (1OX,I6,3X,F10.5)
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ENDIF
750 CONTINUE

WRITE (100,*) ' ', BPMIX(SpRA DESCRIPTION ID),
c ' 1.0 ',MODTEMPFINAL(CT3,RELATIVE STPTjNUH), ' end'

ENDIF
ENDIF

ENDIF
' Write control rod material specification

CR INSERTED-.FALSE.
IF(CRSTAT.EQ.'RODDED') THEN

CRCOMPFLAG-.FALSE.
DO 760 CT4-1,23

IF (CRINS(CTl,CT2,CT4,CT3).NE.0) THEN
CRCOMPFLAG-.TRUE.
CR INSERTED-.TRUE.
CR MIXTURE ID-CRINS(CT1,CT2,CT4,CT3)
CReDESCRIPTION-CRDES(CTl,CT2,CT4,CT3)
EXYT

ENDIF
760 CONTINUE

IF (CRCOMPFLAG.EQ..TRUE.) THEN
DO 770 CT4-1,CRMIXNUM

IF (CRMIXID(CT4).EQ.CR MIXTURE-ID) THEN
RELATIVE CR MIX ID-CT4

ENDSF
770 CONTINUE

WRITE (100,780)
780 FORMAT (1"'')

WRITE (100,790)
790 FORMAT ("'",T5,' control rod material specification')

WRITE (100,800)
Boo FORMAT (''1")

IF (CRCLAD(CR DESCRIPTION).NE.0) THEN
DO 801 CT5-Ti0
IF (CRCLAD(CR DESCRIPTION).EQ.CLADDESNUM(CT5)) THEN
CRCLNUM-CT5
EXIT

ENDIF
801 CONTINUE

IF (CLADDESNAME(CRCLNUM).EQ.'SS304 ') THEN
WNRITE (100,802)

802 FORMAT V'arbm-ss304 7.92 4 0 0 0 24304 19.0 25055 '
c '2.0 26304 69.5 28304 9.5')

WRITE 1100,803) CLADDESNUM(CRCLNUM), CLTEMP
803 FORMAT (T12,12,' 1.0 ',F5.l,' end')

ELSEIF (CLADDESNAME(CRCLNUM).EQ.'SS3045 ') THEN
WRITE (100,804)

804 FORMAT ('arbm-ss304s 7.92 4 0 0 0 24000 19.0 25055 ',
c '2.0 26000 69.5 28000 9.5')

WRITE (100,805) CLADDESNUK(CRCLNUM), CLTEMP
805 FORMAT (T13,12,' 1.0 '1,F5.1,' end')

ELSEIF (CLADDESNAME(CRCLNUM).EQ.'SS316 ') THEN
WRITE (100,806)

806 FORMAT V'arbin-ss316 7.75 7 0 0 0 6012 0.08 14000 ',
c '1.0 24304 17.0 25055 2.0')

WRITE (100,807)
807 FORMAT (T12,'26304 65.42 2e304 12.0 42000 2.5')

WRITE (100,808) CLADDESNUM(CRCLNUM), CLTEMP
808 FORMAT (T12,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESHAME(CRCLNUM).EQ.'SS316S ') THEN
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WRITE (100,809)
809 FORMAT V'arbm-ss316s 7.75 7 0 0 0 6012 0.08 14000

c '1.0 24000 17.0 25055 2.0')
WRITE (100,610)

810 FORMAT (T13,126000 65.42 29000 12.0-42000 2.5')
WRITE (100,811) CLADDESNUMHCRCLNUM), CLTEMP

811 FORMAT (113,12,' 1.0 ',F5.1, end')
ELSEIF (CLADDESNAME(CRCLNUM).EQ. INCONEL') THEN
WRITE (100,812)

812 FORMAT (Varbm-inconel 8.3 5 0 0 0 14000 2.5',
c 22000 2.5 24000 15.0') -

WRITE (100,813)
813 FORMAT (T13,126000 7.0 29000 73.0')

WRITE (100,814) CLADDESNUM(CRCLNUM), CLTEMP
814 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ENDIF
ENDIF

WRITE (100,*) larbm-cr ', CRDEN(CR DESCRIPTION),
c . , CRNUMISOS(RELATIVE CR MIX ID), 0 0 O0

DO 820 CT4-1,CRNUmISOS R(LATIVE CR MIX ID)
WRITE (100,815) CRISOID(RELATIVE CRNMIX ID,CT4),

c CRISOWTPCT(RELATIVE CR MIX ID, CT4)
815 FORMAT (1OX,15,3X, FTO.3)
820 CONTINUE

WRITE (100,') I ', CR MIXTURE ID, ' 1.0 ,
c NODTEMPFINAL(CT3,RELATIVE STPT NUM) , ' end'

ENDIF
ENDIF

* Write APSR material specification
IF ((CTI.EQ.CTlSTAMT).AND.(CT2.EQ.CT2GOVALUE).AND.

c (CT3.EQ.1)) THEN
DO 824 CT4-1,10

DO 823 CTS-1,20
DO 822 CT6-1,23

DO 821 CT7-1,50
APSRINSOLD CT4,CT5, CT6, CT7)-

c APSRISs(CT4,CT5,CT6,CT7)
821 CONTINUE
822 CONTINUE
823 CONTINUE
824 CONTINUE

ENDIF
APSR INSERTED-.FALSE.
IF (APSRSTAT.EQ.'RODDED') THEN

DO 830 CT4-1,23
APSRBOTFLAG-.FALSE.
DO 825 CT5-50,1,-1

IF ((APSRINSOLD(CT1,CT2,CT4,CT5).NE.0).AND.
c (APSRBOTFLAG.EQ..FALSE.)) THEN

APSR DESCRIPTION-APSRDES(CT1,CT2, CT4 , CT5)
APSRBOTFLAG-.TRUE.
FOLNODKEEP-CT5
FOLSTEPKEEP-CT4

ENDIF
IF ((APSRINSOLD(CTI,CT2,CT4,CT5).EQ.O).AND.

c (APSRBOTFLAG.EQ..TRUE.)) THEN
APSRINS (CT1,CT2,CT4,CT5)8-

c APSRFOLLOWMIXICTI,CT2,FOLSTEPKEEP,FOLNODKEEP)
APSRFOLLOWDATA(CTI,CT2,CT4,CTS)-3

ENDIF
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825 CONTINUE
830 CONTINUE

FOLLOWIN-. FALSE.
DO 931 CT4-1,23

IF (APSRFOLLOWDATA(CTI,CT2,CT4,CT3) .EQ.3) TREN
FOLLOWIN-. TRUE.
EXIT

ENDIF
831 CONTINUE

IF (FOLLOWIN.EQ..TRUE.) THEN
WRITE (100,832)

832 FORMAT ("' ")
WRITE (100,934)

834 FORMAT (l""',T5,' APSR follow rod material'.
c ' specification')

WRITE (100,836)
836 FORMAT (C''')

IF ((APSRFOLLOWHIX (CT 1, CT2,FOLSTEPKEEP,FOLNODKEEP).NE.0)
c .AND.
c (APSRFOLLOWMIX(CT1,CT2,FOLSTEPKEEP,FOLNODKEEP).NE.2)) THEN

DO 838 CT5-1,10
IF (APSRFOLLOWMIX(CT1,CT2,FOLSTEPKEEP,FOLNODKEEP)

c .EQ.CLADDESNUM(CT5)) THEN
APSRFOLNUM-CT5
EXIT

ENDIF
838 CONTINUE

IF (CLADDESNAME(APSRFOLNUM).EQ.'SS304 ') THEN
WRITE (100,940)

840 FORMAT V'arbm-ss304 7.92 4 0 0 0 24304 19.0 25055 ',
c '2.0 26304 69.5 28304 9.5')

WRITE (100,842) CLADDESNUM(APSRFOLNUM), CLTEMP
842 FORMAT (T12,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRFOLNUM).EQ.'SS304S ') THEN
WRITE (100,844)

844 FORMAT V'arbm-ss3O4s 7.92 4 0 0 0 24000 19.0 25055 ',
c '2.0 26000 69.5 28000 9.5')

WRITE (100,846) CLADDESNUM(APSRFOLNUM), CLTEMP
846 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRFOLNUM).EQ.'SS316 '1 THEN
WRITE (100,848)

848 FORMAT ('arbm-as316 7.75 7 0 0 0 6012 0.08 14000 ',
c '1.0 24304 17.0 25055 2.0')

WRITE (100,850)
850 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')

WRITE (100,852) CLADDESNUM(APSRFOLNUM), CLTEMP
852 FORMAT (T12,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRFOLNUM).EQ.'SS316S ') THEN
WRITE (100,854)

854 FORMAT ('arbm-ss3l6s 7.75 7 0 0 0 6012 0.08 14000 ',
c '1.0 24000 17.0 25055 2.0')

WRITE (100,856)
856 FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')

WRITE (100,859) CLADDESNUM(APSRFOLNUM), CLTEMP
858 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRFOLNUM).EO.'INCONEL') THEN
WRITE (100,860)

860 FORMAT V'arbm-inconel 8.3 5 0 0 0 14000 2.5',
c ' 22000 2.5 24000 15.0') -

WRITE (100,862)



Waste Package Development Deslgn Analysls (Attachment)
Mle: 'CRC Dpflon Calculations for the Rnddd Assemblies in Baches -, 2,3, and IX of Cysw River Uni 3
Document identNler: BBA000041717-0200.00040 REV 00 Date Prnted: 41397 Attachment i, Page 84 o@82

B62 FORMAT (T13,'26000 7.0 29000 73.0')
WRITE (100,864) CLADDESNUM(APSRFOLSUM), CLTEMP

864 FORMAT (T13,12,' 1.0 ',F5.1,' end')
ENDIF

ENDIF
ENDIF
APSRCOMPFLAG-.FALSE.
DO 865 CT4-1,23

IF f(APSRTNS(CTI,CT2,CT4,CT3).NE.0).AND.
c (APSRINS(CT1,CT2,CT4,CT3).NE.
c APSRFOLLOWMIX(CT1,CT2,FOLSTEPKEEP,FOLNODKEEP))) THEN

APSRCOMPFLAG-.TRUE.:
APSR INSERTED-.TRUE.
APSR:MIXTURE ID-APSRINS(CT1,CT2,CT4,CT3)
APSR DESCRIPTION-APSRDES(CT1,CT2,CT4,CT3)
EXIT

ENDIF
865 CONTINUE

IF (APSRCOMPFLAG.EQ..TRUE.) THEN
DO 866 CT4-1,APSRMIXNUM

IF (APSRMIXID(CT4).EQ.APSR MIXTURE ID) THEN
RELATIVE APSR MIX ID-CT4

ENDIF
866 CONTINUE

WRITE (100,861)
868 FC)RMAT I"''')

WRITE (100,870)
870 FORMAT ("' ,T5,' axial power shaping rod material',

c ' specification')
WRITE (100,880)

880 FORMAT C'''')
IF (APSRCLAD(APSR DESCRIPTION).NE.0) THEN
DO 881 CTS-1,106
IF (APSRCLAD(APSR DESCRIPTION).EQ.CLADDESNUM(CT5)) THEN
APSRCLNUM-CT5
EXIT
ENDIF

881 CONTINUE
IF (CLADDESNAME(APSRCLNUM).EQ.'SS304 ') THEN
WRITE (100,882)

882 FORMAT V'arbm-ss304 7.92 4 0 0 0 24304 19.0 25055 ',
c '2.0 26304 69.5 28304 9.5')

WRITE (100,883) CLADDESNUMHAPSRCLNUM), CLTEMP
883 FORMAT CT12,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRCLNUM).EQ.'SS3045 ') THEN
WRITE (100,684)

884 FORMAT V'arbm-ss304s 7.92 4 0 0 0 24000 19.0 25055 ',
c '2.0 26000 69.5 28000 9.5')

WRITE (100,885) CLADDESNUM(APSRCLNUM), CLTEMP
885 FORMAT IT13,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRCLNUM).EQ.'SS316 ') THEN
WRITE (100,886)

886 FORMAT l'arbm-ss316 7.75 7 0 0 0 6012 0.08 14000 ',
c '1.0 24304 17.0 25055 2.0')

WRITE (100,887)
887 FORMAT (T12,'26304 65.42 28304 12.0 42000 2.5')

WRITE (100,888) CLADDESNUHCAPSRCLNtM), CLTEMP
988 FORMAT (T12,12,' 1:0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRCLNUM).EQ.'SS316S ') THEN
WRITE (100,889)
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889 FORMAT ('arbm-ss316s 7.75 7 0 0 0 6012 0.09 14000 ',
c '1.0 24000 17.0 25055 2.0')

WRITE (100.990)
890 FORMAT (T13,'26000 65.42 28000 12.0 42000 2.5')

WRITE (100,891) CLADDESNUM(APSRCLNUM), CLTEMP
591 FORMAT (T13,12,' 1.0 ',F5.1,' end')

ELSEIF (CLADDESNAME(APSRCLNUM).EQ.'INCONEL') THEN
WRITE (100,892)

892 FORMAT ('arbm-inconel 8.3 5 0 0 0 14000 2.5',
c ' 22000 2.5 24000 15.0')

WRITE (100,893)
993 FORMAT (Tl3,'26000 7.0 28000 73.0')

WRITE (100,894) CLADDESNUM(APSRCLNUM), CLTEMP
894 FORMAT (Tl3,12,' 1.0 ',F5.1,' end')

ENDIr
ENDIF

WRITE (100,*) 'arbm-apsr ', APSRDEN(APSR DESCRIPTION),
c ' ', APSRNUMISOS(RELATIVE APSR MIX ID), ' 0 0 0'

DO 900 CT4-1 ,APSRNUMISOS (RELATIVE APSR MIX ID)
WRITE (100,995) APSRISOID(RELATIVE APSR MIX ID,CT4),

c APSRISOWTPCT(RELATIVE APSR MIX ID, CT4)
895 FORMAT l1OX,15,3X,F10.5)
900 CONTINUE

WRITE (100,*) ' ', APSR MIXTURE ID, ' 1.0 ',
c MODTEMPFINAL(CT3,RELATIVE STPT NUM), ' end'

ENDIF
ENDIF

• Write fuel rod fill gas material specification
WRITE (100,910)

910 FORMAT (1"'')
WRITE (100,920)

920 FORMAT V'he 5 end')
WRITE (100,930)

930 FORMAT ('end comp')
* Write base reactor lattice specifications

WRITE (100,940)
940 FORMAT (' " ')

WRITE (100,950)
950 FORMAT (1''. base reactor lattice specification')

WRITE (100,960)
960 FORMAT ('''')

WRITE (100,970) PITCH, FOD, COD, CID
970 FORMAT ('squarepitch',3X,F7.5,3X,F6.4,3X,'1 3',3XF6.4,

c 3X,'2',3X,F6.4,3X,'0 end')
T The following writing routine for 'SPECIAL' input data

* has not been formatted to compensate for FORTRAN's ingenious
* incapability to print leading zeros in numeric fields.
• Errors will occur in the FIDO input if null space exists
* between an equal sign and the appropriate value. Therefore,
• the IIM and ICM factors must always be at least 10.

IF (FLAG2.EQ.'SPECIAL') THEN
IF (SZF.LT.1) THEN

WRITE (100,990) SZF, ISN, IIM, ICM, EPS, PTC, IUS
980 FORMAT ('more data',lX,'szf-0',F3.2,1X,'isn-',Il,IX,

c 'iim-',12,1X,'ic=-',12,1X,'eps-0',G7.2,1X,'ptc-0',G7.2,
c lX,'ius-',I1,3X,'end')

ELSE
WRITE (100,990) SZF, ISN, Irm, ICM, EPS, PTC, IUS

990 FORMAT ('more data',1X,'szf-',F4.2,1X,'isn-'111,lX,
c 'iim-',I2,lX,'icm-',I2,IX,'eps-0',G7.2,1X,'ptc-0',G7.2,
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c 1X, ius-',I1,3X,'end')
ENDIF

ELSEIF (FIAG2.NE.'SPECIAL') THEN
IF (iESH.LT.1) THEN

WRITE (100,1000) MESH
1000 FORMAT ('more data',lX,'szf-0',F3.2,1X,'end')

ELSE
WRITE (100,1010) MESH

1010 FORMAT ('more data',2X,'szf-',F4.2,1X,'end')
ENDIF

ENDIF
* Write assembly specifications

WRITE (100,1020)
1020 FORMAT (I'l')

WRITE (100,1030)
1030 FORMAT (o'i assembly specification')

WRITE (100,1040)
1040 FORMAT ('''")

IF (STEPCONTROL.EQ.'Y') THEN
CALL ZEROS(VARSTEPNUM(CT1,CT2),IRRAD STEPS)

ELSEIF (STEPCONTROL.EQ.'N') THEN
CALL ZEROS(INT(BLETDOWN(CTI,CT2,2)),IRRAD STEPS)

ENDIF
Assembly specification if no EPRA, no CR, and no APSR is inserted

IF ((BPRAINSERTED.EQ..FALSE.).AND.(CR INSERTED.EQ..FALSE.)
c .AND.(APSR INSERTED.EQ..FALSE.)
c .AND.(BPRA FOLLOW.EQ..FALSE.)
c ..AND.(FOLLOWIN.EQ..FALSE.)) THEN

IF (NODES(CT3,2).GE.(100.0)) THEN
WRITE (100,1041) RODS, NODES(CT3,2), IRRAD STEPS

1041 FORMAT ('npin/assembly-',I3,1X,'fuelngth-',F7.3,1X,
c 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')

ELSEIF ((NODES(CT3,2).LT.(100.0)).AND.
c (NODES(CT3,2).GE.(10.0))) THEN

WRITE (100,1042) RODS, NODES(CT3,2), IRRAD STEPS
1042 FORMAT ('npin/assembly-',13,1X,'fuelngth-',F6.3,1X,

c 'ncycles-',A2,1X,'nlib/cyc-l li9htel-0')
ELSEIF (NODES(CT3,2).LT.(10.0)) THEN

WRITE (100,1043) RODS, NODES(CT3,2), IRRAD STEPS
1043 FORMAT ('npin/assembly-',13,1X,'fuelngth-',F5.3,1X,

c . 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')
ENDIF
CALL ZEROS(PLEVELPLEVELCH)
CALL ZEROS(LUZONE,LUZONECH)
IF (NESH.LT.(1.0)) THEN

WRITE (100,1044) PLEVELCH, LUZONECH, MESH
1044 FORMAT ('printlevel-',A2,1X,'inplevel-2',1X,

c 'numztotal-',A2,1X,'mxrepeats-l',lX,
c 'Iixmod-3 facmesh-',F3.2,1X,'end')

ELSE
WRITE (100,1045) PLEVELCH, LUZONECH, MESH

1045 FORMAT ('printlevel-',A2,1X,'inplevel-2',1X,
e 'numztotal-',A2,1X,'mxrepeats-l',lX,
c 'mixmod-3 facmesh-',F4.2,1X,'end')

ENDIF
DO 1047 CT4-1,LUZONE

IF (MOD(CT4,6).EQ.0) THEN
WRITE (100,-)

ENDIF
WRITE (100,1046) LMB(CT4), LRBtCT4)
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1046 FORMAT (I3,lXF7.5,lX,$)
1047 CONTINUE

WRITE (100,*)
ENDIF

* Assembly specification if BPRA is inserted
IF (BPRA FOLLOW.EQ..TRUE.) THEN

IF (NODES(CT3,2).GE.(100.0)) THEN
WRITE (100,1050) RODS, NODES(CT3,2), IRRAD STEPS

1050 FORMAT ('npin/assembly-',13,lX,'fuelngth-',F7.3,XX,
c 'ncyclez-',A2, lX,'nlib/cyc-1 lightel-0')

ELSEIF ((NODES(CT3,2).LT.(100.0)).AND.
c (NODES(CT3,2).GE.(10.0))) THEN

WRITE (100,1052) RODS, NODES(CT3,2), IRRAD STEPS
1052 FORMAT ('npin/assembly-',13,XX,'fuelngth-',FE.3,lX,

c 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')
ELSEIF (NODES(CT3,2).LT.(10.0)) THEN

WRITE (100,1054) RODS, NODES(CT3,2), IRRAD STEPS
1054 FORMAT ('npin/assembly-',13,lX, fuelngth-', F5.3,lX,

c 'ncycles-',A2,lX, 'nib/cyc-l lightel-0')
ENDIF
CALL ZEROS(PLEVEL,PLEVELCH)
CALL ZEROS(BPZONE(BPRADESCRIPTION ID),BPZONECH)
IF (MESH.LT.(1.0)) THEN

WRITE (100,1056) PLEVELCH, BPZONECH, MESH
1056 FORMAT ('printlevel-',A2,1X,'inplevel-2',1X,

c 'numztotal-',A2,1X,'mxrepeats-l',XX,
c 'mixmod-3 facmesh-',F3.2,1X, 'end')

ELSE
WRITE (100,1058) PLEVELCH, BPZONECH; MESH

1059 FORMAT ('printlevel-',A2,1X,'inplevel-2',IX,
c 'numztotal-',A2,lX,'ixrepeats-1',XX,
c 'mixmod-3 facmesh-',F4.2,lX,'end')

ENDIF
DO 1062 CT4-1,BPZONE(BPRA DESCRIPTION-ID)

IF (MOD(CT4,6).EQ.0) THEN
WRITE (100,')

ENDIF
WRITE (100,1060) BPRFM(CT4,BPRA DESCRIPTION ID),

c BPRFR(CT4,BPRA DESCRIPTION ID)
1060 FORMAT (I3,1X,F7.5,1X,$)
1062 CONTINUE

WRITE (100,*)
ENDIF
IF (BPRA INSERTED.EQ..TRUE.) THEN

IF (N0DES(CT3,2).GE.(100.0)) THEN
WRITE (100,1098) RODS, NODES(CT3,2), IRRAD STEPS

1098 FORMAT ('npin/assembly-',13,XX,'fuelngth-',F7.3,1X,
c 'ncycles-' ,2,AX,'nlib/cyc-1 lightel-0'1)

ELSEIF ((NODES(CT3,2).LT.(100.0)).AND.
c (NODES(CT3,2).GE.(10.0))) THEN

WRITE (100,1100) RODS, NODES(CT3,2), IRRAD STEPS
1100 FORMAT ('npin/assembly-'1,3,lX,'fuelngth-',F6.3,lX,

c 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')
ELSEIF (NODES(CT3,2).LT.(10.0)) THEN

WRITE (100,1102) RODS, NODES(CT3,2), IRRAD STEPS
1102 FORMAT ('npin/assembly-',13,lX,'fuelnqth-',Ft.3,1X,

c 'ncycles-',A2,lX,'nlib/cyc-l lightel-0')
ENDIF
CALL ZEROS(PLEVEL,PLEVELCH)
CALL ZEROS(BPZONE(EPRA DESCRIPTION ID),BPZONECH)
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IF (MESH.LT.(1.0)) THEN
WRITE (100,1104) PLEVELCH, EPZONECH, MESH

1104 FORMAT ('printlevel-',A2,lX,'inplevel-2',1X,
c 'numztotal-',A2,lX, uxrepeats-l'.lx,
c 'mixmod-3 facesh-',F3.2,1X,'end'1) -

ELSE
WRITE (100,1106) PLEVELCH, BPZONECH, MESH

1106 FORMAT ('printlevel-',A2,1X,'linplevel-2',1X,
c 'numztotal-'.,A2,1X,'rxrepeats-l',lX,
c 'mixjod-3 facmesh-',F4.2,1X,'end')

ENDIF
DO 1110 CT4-1,BPZONE(BPRADESCRIPTIONID)

IF (MOD(CT4,6).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1108) BPMA(CT4,BPRA DESCRIPTION-ID),

c BPRA(CT4,BPRA DESCRIPTION ID)
1108 FORMAT (I3,1X,F7.5,1X,$)
1110 CONTINUE

WRITE. (100,*
ENDIF

* Assembly specification if CR is inserted
IF (CR INSERTED.EQ..TRUE.) THEN

IF (NODES(CT3,2).GE.(100.0)) THEN
WRITE (100,1120) RODS, NODES(CT3,2), IRRAD STEPS

1120 FORMAT ('npin/assembly-';I3,1X,'fuelngth-',F7.3,1X,
c rncycles-',A2,1X,'nlib/cyc-1 lightel-0')

ELSEIF ((NODES(CT3,2).LT.(100.0)).AND.
c (NODES(CT3,2).GE.(10.0))) THEN -

WRITE (100,1130) RODS, NODES(CT3,2), IRRAD STEPS
1130 FORMAT ('npin/assembly-',13,lX,'fuelngth-',F6.3,1X,

c 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')
ELSEIF (NODES(CT3,2).LT.(10.0)) THEN

WRITE (100,1140) RODS, NODES(CT3,2), IRRAD STEPS
1140 FORMAT ('npin/asseibly-',13,1X,'fuelngth-',F5.3,1X,

c 'ncycles-',A2,1X,'nlib/cyc-1 lightel-0')
ENDIF
CALL ZEROS(PLEVEL,PLEVELCH)
CALL ZEROS(CREONE(CR DESCRIPTION),CRZONECH)
IF (MESH;LT.(1.0)) THEN

1WRITE (100,1150) PLEVELCH, CRZONECH, MESH
1150 FORMAT ('printlevel-',A2,1X,'inplevel-2',lX,

c 'numztotal-',A2,1X,'mxrepeats-0'.1X,
c 'mixmod-3 facmesh-',F3.2,1X,'end')

ELSE
WRITE (100,1160) PLEVELCH, CRZONECH, MESH

1160 FORMAT (Iprintlevel-' ,A2,lX,'inplevel-2',1X,
c 'numztotal-',A2,1X,'mxrepeats-0',1X,
c 'mixmod-3 facmesh-',F4.2,1X,'end')

ENDIF
IF (STEPCONTROL.EQ."N') THEN
DO 1168 CT4-l,INT(SLETDOWN(CT1,CT2,2))

IF (CRINS(CT1,CT2,CT4,CT3).NE.0) THEN
DO 1162 CT5-1,CRZONE(CR DESCRIPTION)

IF (MOD(CT5,6).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1161) CRMA(CT5,CR DESCRIPTION),

c CRRA(CT5,CR DESCRIPTION)
1161 FORMAT (I3,TX,F7.5,1X,$)
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1162 CONTINUE
WRITE (100,')

ELSEIF (CRINS(CTlCT2,CT4,CT3).EQ.0) THEN
DO 1166 CT5-1,CRZONE(CR DESCRIPTION)

IF (MOD(CT5,6).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1164) 7MC(CTS,CR DESCRIPTION),

c LRC(CT5,CR DESCRIPTION)
1164 FORMAT (13,1XF7.5,1X,$)
1166 CONTINUE

WRITE (100,*)
ENDIF

1168 CONTINUE
ELSEIF (STEPCONTROL.EQ.'Y") THEN
DO 1210 CT4-1,VARSTEPNUM(CT1,CT2)

IF (CRINS(CT1,CT2,CT4,CT3).NE.0) THEN
DO 1180 CTS-1,CRZONE(CR DESCRIPTION)

IF (MOD(CT5,6).EQ.0) THEN
WRITE (100,*)

ENDIF
WRITE (100,1170) CRMA(CT5,CR DESCRIPTION),

c CRRA(CTS5,CR DESCRIPTION)
1170 FORMAT (I3,TX,F7.5,1X,$)
1180 CONTINUE

WRITE (100,*)
ELSEIF (CRINS(CTICT2,CT4,CT3).EQ.0) THEN

DO 1200 CT5-1,CRZONE(CR DESCRIPTION)
IF (MOD(CTS,6).EQ.0) THEN

WRITE (100,*)
ENDIF
WRITE (100,1190) LMC(CTSCR DESCRIPTION),

c LRC(CT5,CR DESCRIPTION)
1190 FORMAT (I3,1X,F7.5,1X,$)
1200 CONTINUE

WRITE (100,')
ENDIF

1210 CONTINUE
ENDIF

ENDIF
Assembly specification if APSR Is inserted

IF ((APSR INSERTED.EQ..TRUE.).OR.(FOLLOWIN.EQ..TRUE.)) THEN
IF (NODES(CT3,2).GE.(100.0)) THEN

WRITE (100,1220) RODS, NODES(CT3,2), IRRAD STEPS
1220 FORMAT ('npin/assembly-',I3,2K,'fuelngth-',F7.3,1X,

c 'ncycies-',A2,lX,'nlib/cyc-1 lightel-0')
ELSEIF ((NODES(CT3,2).LT.(100.0)).AND.

c (NODES(CT3,2).GE.(10.0))) THEN
WRITE (100,1230) RODS, NODES(CT3,2), IRRAD STEPS

1230 FORMAT ('npin/assembly-',13,1X,'fuelngth-',F6.3,1x,
c 'ncycles-',A2,lX,'nlib/cyc-1 lightel-0')

ELSEIF (NODES(CT3,2).LT.(10.0)) THEN
WRITE (100,1240) RODS, NODES(CT3,2), IRRAD STEPS

1240 FORMAT ('npin/assembly-',13,1X,'fuelngth-',FS.3,1X,
c 'ncycles-',A2,lX,'nlib/cyc-1 lightel-0')

ENDIF
CALL ZEROS(PLEVEL,PLEVELCH)
CALL ZEROS(APSRZONE(APSR DESCRIPTION),APSRZONECH)
IF (MESH.LT. (1.0)) THEN

WRITE (100,1250) PLEVELCH, APSRZONECH, MESH
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1250 FORMAT ('printlevel.",A2,IX, inplev.l-2' IX,
c 'numztotal-',A2,1X, mxrepeats-0,'1X,
c 'mixnod-3 fac=esh-',F3.2,1X,'end')

ELSE
WRITE (100,1252) PLEVELCH, APSRZONECH, MESH

1252 FORMAT ('printlevelm',A2,1X,'inplevel-2',1X,
c 'numztotal-1',A2,1X, 'rrepeats-0',1X,
C 'mixiod-3 facmesh-',F4.2,1X,'end')

ENDIF
IF (STEPCONTROL.EQ.'N') THEN
DO 1268 CT4-1,INT(SBLETDOWN(CT1,CT2,2))

IF ((APSRINS(CT1,CT2,CT4,CT3).NE.0).AND.
c (APSRFOLLOWDATA(CTI,CT2,CT4,CT3).NE.3)) THEN

DO 1258 CT5-1,APSRZONE(APSR DESCRIPTION)
IF (MOD(CT5,6).EQ.0) TSEN

WRITE (100,*)
ENDIF
WRITE (100,1256) APSRMA(CT5,.APSR DESCRIPTION),

C APSRRA(CT5,APSR DESCRIPTION)
1256 FORMAT (13,1XFY.5,1X,$)
1258 CONTINUE

WRITE (100,*)
ELSEIF ((APSRINS(CTI,CT2,CT4,CT3).NE.0).AND.

c (APSRFOLLOWDATA(CT1,CT2,CT4,CT3).EQ.3)) THEN
DO 1262 CTS5-1,APSRZONE(APSR DESCRIPTION)

IF (MOD(CT5,6).EQ.0) THEWN
WRITE (100,*)

ENDIF
WRITE (id0,1260) APSRFM(CTS5,APSR DESCRIPTION),

C APSRFR(CT5,APSR DESCRIPTION)
1260 FORMAT (I3,1X,F7.5,1X,$)
1262 CONTINUE

WRITE (100,*)
ELSEIF (APSRINS(CT1,CT2,CT4,CT3).EQ.0) THEN

DO 1266 CT5-1,APSRZONE(APSR DESCRIPTION)
IF (MOD(CT5,6).EQ.0) THENK

WRITE (100,')
ENDIF
WRITE (100,1264) LMD(CT5,APSR DESCRIPTION),

c LRD(CT5,APSR DESCRIPTION)
1264 FORMAT (13,1X,F7.5,1X,$)
1266 CONTINUE

WRITE (100,*)
ENDIF

1268 CONTINUE
ELSEIF (STEPCONTROL.EQ.'Y') THEN
DO 1310 CT4-1,VARSTEPNIM(CT1,CT2)

IF ((APSRINS(CTI,CT2,CT4,CT3).NE.0).AND.
c. (APSRFOLLOWDATA(CT1ICT2,CT4,CT3).NE.3)) THEN

DO 1280 CT5-1,APSRZONE(APSR DESCRIPTION)
IF (MOD(CT5,6).EQ.0) THEN

WRITE (100,*)
ENDIF
WRITE (100,1270) APSRMA(CT5,APSR DESCRIPTION),

c APSRRA(CT5,APSR DESCRIPTION)
1270 FORMAT (13,1X,F7.5,1X,$)
1280 CONTINUE

WRITE (100,*)
ELSEIF ((APSRINS(CTI,CT2,CT4,CT3).NE.0).AND.

c (APSRFOLLOWDATA(CT1,CT2,CT4,CT3).EQ.3)) THEN
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DO 1290 CT5-1,APSRZoNE(APSRDESCRIPTION)
IF (MOD(CT5,6).EQ.0) THEN

WRITE (100,*)
ENDIF
WRITE (100,1285) APSRFM(CT5,APSR DESCRIPTION),

c APSRFR(CT5 APSR DESCRIPTION)
1285 FORMAT (I3,1X,F'T.5,lX,$)
1290 CONTINUE

WRITE (100,*)
ELSEIF (APSRXNS(CTI,CT2,CT4,CT3).EQ.0) THEN

DO 1300 CT51-,APSRZONE(APSR DESCRIPTION)
IF (MOD(CT5,6).EQ.0) THEN

WRITE (100,*)
ENDIF
WRITE (100,1295) LMD(CT5,APSR DESCRIPTION),

c LRDICT5,APSR DESCRIPTION)
1295 FORMAT (I3,1%,F7.5,1X,$)
1300 CONTINUE

WRITE (100,*)
ENDIF

1310 CONTINUE
ENDIF

ENDIF
Write assembly depletion/decay parameters

WRITE (100,1320)
1320 FORMAT J"''')

WRITE (100,1330)
1330 FORMAT V''' assembly depletion/decay parameters')

WRITE (100,1340)
1340 FORMAT (I"'")

CALL ZEROS(CYCPOS(CTI),ASSYPOSITION)
WRITE (100,1350) CYCLEID(CT1), ASSYPOSITION

1350 FORMAT (I" ",T5,'Cycle-',A2,', one-eighth core',
c ' assembly number ',A2)

IF (STEPCONTROL.EQ.'N') THEN
DO 1380 CT4-3,(INT(BLETDOWN(CT1,CT2,2))+2)

IF (CT4.LT.(BLETDOWN(CT1,CT2,2)+2)) THEN
DOWNTIME-0.0
BORON FRACTION-(BLETDOWN(CT1,CT2,CT4)/

c BLETD5WN(CT1,CT2,3))
,WRITE (100,1360) POWER(CT3,RELATIVE STPT NUM),

c BLETDOWN(CTl,CT2,1), DOWNTIME, BORON FRACTION
1360 FORMAT ('power-',GIO.5,1X,'burn-',G97.4,1X,'down-',

c G1O.5,1X,'bfrac-',G9.4,1X,'end')
ELSEIF ((CT4.EQ.(INT(BLETDOWN(CTI,CT2,2))+2)).AND.

c (CT2.LT.STPTS(CT1))) THEN
DOWNTIME-STPTDAT(CT1,(CT2+1),3)
BORON FRACTION-(BLETDOWN(CT1,CT2,CT4)/

c BLETDOWN(CT1,CT2,3))
WRITE (100,1365) POWER(CT3,RELATIVESTPT NUM),

c BLETDOWN(CT1,CT2,1), DOWNTIME, BORON FRACTION
1365 FORMAT ('power-',G1O.5,1X,'burn-',G9.4.1X,'down-',

c G10.5,1X,'bfrac-',G9.4,1X,'end')
ELSEIF ((CT4.EQ.(INT(BLETDOWN(CT1,CT2,2))+2)).AND.

c (CT2.EQ.STPTS(CT1))) THEN
DOWNTIME-CYCDOWN(CT1)
BORON FRACTION-(BLETDOWNICTI,CT2,CT4)/

c BLETDOWN(CT1,CT2,3))
WRITE (100,1370) POWER(CT3,RELATIVE STPT NUM),

c BLETDOWN(CT1,CT2,1), DOWNTIME, BORON FRACTION
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1370 FORMAT ('power-',GlO.5,1X, burn-',G9.4,lX,'down-',
c GlO.5,lX, 'bfrace',G9.4,1X,'end')

ENDIF
1380 CONTINUE

ELSEIF (STEPCONTROL.EQ.'Y') THEN
DO 1388 CT4-1VWRSTEPNUM(CT1,CT2)

IF (CT4.LT.VARSTEPNUM(CT1,CT2)) THEN
DOWNTIKE-0.0
BORON FRACTION-(VARBLETDOWN (CT,CT2,CT4,2)/

c VARBLETDOWN(CT1,CT2,1,2))
WRITE (100,1382) VARPOWER(CT1,CT2,CT4,CT3),

c VARBLETDOWN(CT1,CT2,CT4,1), DOWNTIME, BORON FRACTION
1382 FORMAT ('power-',G10.5,1X,'burn-',G9.4,1X,'aown'm',

c G10.5,1X,'bfrac-',G9.4,1X,'end')
ELSEIF ((CT4.EQ.VARSTEPNUM(CTI,CT2)).AND.

c (CT2.LT.STPTS(CT1))) THEN
DOWNTIME-STPTDAT(CTl,(CT2+1),3)
BORON FRACTION-(VARMLETDOWN(CTI,CT2,CT4,2) /

c VARELETDOWN(CT1,CT2,1,2))
WRITE (100,1384) VARPOWER(CT1,CT2,CT4,CT3),

c VARBLETDOWN(CT1,CT2,CT4,1), DOWNTIME, BORON FRACTION
1384 FORMAT ('power-',G10.5,1X,'burn-',G9.4,lX,'aown-',

c G10;5,1X,'bfrac-',G9.4,lX,'end')
ELSEIF ((CT4.EQ.VARSTEPNUM(CTI,CT2)).AND.

c (CT2.EQ.STPTS(CT1))) THEN
QOWNTINE-CYCDOWN (CT1)
BORON FRACTION-(VARBLETDOWN(CT1,CT2,CT4,2)/

c VARBLfTDOWN(CT1,CT2,1,2))
WRITE (100,1366) VARPOWER(CT1,CT2,CT4,CT3),

c VARBLETDOWN(CT1,CT2,CT4,1), DOWNTIME, BORON FRACTION
1386 FORMAT ('power-',GlO.5,1X,'burn-',G9.4,1X,'down-',

c G10.5,iX,'bfrac-',G9.4,lX,'end')
ENDIF

1388 CONTINUE
ENDIF

* Store final dowptime for use in extraction script 'sedexecute.exe'
FINALDOWNTIME-DOWNTIME

* Write input deck closing statement
WRITE (100,1390)

1390 FORMAT ('''')
WRITE (100,1400)

1400 FORMAT ('f' end of input')
WRITE' (100,1410)

1410 FORMAT I"''")
WRITE (100,1420)

1420 FORMAT V'end')
CLOSE(UNIT-100)

RETURN
END

* This subroutine cuts the final ORIGEN output in *
* the SAS2H output file down to the essential *
* data needed for the CRC calculations. *

SUBROUTINE CUTTER (NM)

INTEGER*4 LINECOUNTER, CUTLINE, NUM1, NUM2,
c NUM3, NUM4, NUM5, NUM6, NUM7, SEDEXERESULT,
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c VERIFCOUNTER, VERIFCUTLINE, VERIFENDCUTLINE,
c OUTPUTREMOVALRESULT

CHARACTER NM*31, OUTPUTFILE*32, BPLABEL*14,
c LINVAL*7, SEDEXEOOMMAND*S0, FORHATLABEL*29,
c VERIFLABEL*14, VERIFLINVAL*7, VERIFENDLINVAL*7,
c OUTPUTREMOVAL'35

LOGICAL BPFIND, NUMZEROFLAG, VERIFFIND

OUTPUTFILE(1:25)-NM(1:25)
OUTPUTFILE(26:32)-'.output'
OPEN (UNIT-700, FILE-OUTPUTFILE, STATUS-'OLD')
REWIND(700)
LINECOUNTER-0
BPFIND-.FALSE.
DO 14 WHILE (BPFIND.EQ..FALSE.)

LINECOUNTER-LINECOUNTER+1
READ(700,12) SPLABEL

12 FORMAT (T98,A14)
IF (BPLABEL.EQ.'light elements') THEN

READ(700,*)
REA D(700; 13) FORMATLABEL

13 FORMAT (T46;A29)
IF (FORMATLABEL.EQ.'nuclide concentrations, grams') THEN

VPFIND-.TRUE.
ELSE

BACKSPACE(700)
BACKSPACE(700)

ENDIF
ENDIF

14 CONTINUE
NUMZEROFLAG-.FALSE.
CUTLINE-LINECOUNTER-2

Numi-INT(CUTLINE/1000000.0)
IF ((NUM1.EQ.0).AND.(NUMZEROFLAG.EQ..FALSE.)) THEN

LINVAL(1:1'I
ELSE

LINVALCi:1)-CHAR(NUM1+48)
NUMZEROFLAG-.TRUE.

,ENDIF
NUM2-INT((CUTLINE-(NUM1*1000000))/100000.0)
IF ((NUM2.EQ.0).AND.(NUMZEROFLAG.EQ..FALSE.)) THEN

LINVAL(2:2)-'
ELSE

LINVAL(2:2)-CHAR(NUM2+48)
NUMZEROF$AG-.TRUE.

ENDIF
NUM3-INT((CUTLINE-(NUM2*100000)-

c (NUMI*1000000))/10000.0)
IF ((NUH3.EQ.0).AND.lNUMZEROFLAG.EQ..FALSE.)) THEN

LINVAL(3:3)-' I
ELSE

LINVAL(3:3)-CHAR (NUM3+48)
NUMZEROFLAG-.TRUE.

ENDIF
NUM4-INT((CUTLINE-(NUM3*10000)-

c (NUM2*100000)-(NUM1*1000000))/1000.0)
IF ((NUM4.EQ.0).AND.(NUMZEROELAG.EQ..FALSE.)) THEN

LrNVML(4:4)-'
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ELSE
LINVAL(4M:4 CHAR(NUM0+46)
SUMZEROFLAG-.TRUE.

ENDIF
NUM5-INT((CUTLINE-(NUM4*1000J)-(NUH3t10000)-

c (NUM2*100000)-(NM1*1000000) /100.0)
IF ((NUH5.EQ.0).AND.(NUMZEROFL&G.EQ..FALSE.)) THEN

LINVAL(5:5)-' I
ELSE

LINVAL(5:5)-CHAR(NUM5+48)
NUMZEROFLAG-.TRUE.

ENDIF
*NUM6-INT((CUTLINE-(NUMS*100)-(NUM4'1000)-

c (NUM3*10000)-(NUM2*100000)-
c (NUM1'1000000) i/1.0)

IF ((NUM6.EQ.0).AND. N(WZEROTLAG.EQ..FALSE.)) THEN
LINVAL(6:6)-' I

ELSE
LINVAL6:6)-CHAR(NUM6+48)
NUMZEROFLAG-.TRUE.

ENDIF
NUM7-INT(CUTLINE-(NUM6*10)-(NUM5*100)-

c (NUHM41000)-(NUM3*10000)-(NUM2*100000)-
c (NWUM11000000))

LINVAL (7: 7)-CHAR(NUM7+48)
REWIND (700)
VERIFCOUNtER-0
VERIFFIND-.FALSE.
DO 30 WHILE (VERIFFIND.EQ..FALSE.)

VERIFCOUNTER-VERIFCOUNTER+1
READ1700,20) VERIFLABEL

20 FORMAT (T45,A14)
IF (VERIFLABEL.EQ.lproqram: sas2') THEN

VERIFFIND-.TRUE.
ENDIF

30 CONTINUE
NUMZEROFLAG-.FALSE.
VERIFCUTLINE-VERIFCOUNTER-12
VERIFENDCUTLINE-VERIFCOUNTERl18

NUMl-INT(VERIFCUTLINE/1000000.0)
IF ((NUM1.EQ.0).AND.(NUMZEROFLAG.EQ..FALSE.)) THEN

VERIFLINVAL(1:1)'I
ELSE

VERIFLINVAL(1:1)-CHARINUM1+48)
NUMZEROFLAG-.TRUE.

ENDIF
NUM2-INT((VERIFCUTLINE-(NUM1*1000000))/100000.0)

b IF ((NUM2.EQ.0).AND.(NUJZEROFLAG.EQ..FALSE.)) THEN
VERIFLINVAL(2:2)-' I

ELSE
VERIFLINVAL(2:2)-CHAR(NUM2+46)
NUHZEROFLAG-.TRUE.

ENDIF
NUM3-INT((VERrFCUTLINE-(NUM2*100000)-

c INUM1*2000000))/10000.0)
IF ((NUM3.EQ.0).AND.(NUHZEROFLAG.EQ..FALSE.)) THEN

VERIFLINVAL(3:3)-' I
ELSE

VERIFLINVAL(3:3)-CHAR(NUH3+46)
NUMZEROFLAG-.TRUE.
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ENDIF
NUH4-INT((VERIFCUTLINE-(NUH3*10000)-

c {(NUM2*10000) - NUMK*OOOOOO))/1000.0)
irF ((NUH4.Q.O).AND.(tUMZEROFLAG.EQ..FALSE.)I THEN

VERIFLINVAL(4:4)-'
ELSE

VERrFLflALN(4:4)-CHAR(NUM4+4S)
-UMZEROFLAG-.TRUE.

ENDIF
NUH5-INT((VERIFCUTLINE-(NUM4*1000)-(NUM3*10000)-

c (NUM2*100000)-(NUM1*1000000))/100.0)
IF ((NUM5.EQ.O).AND.(NUHZEROFLAG.EQ..FALSE.)) THEN

VERIFLINVAL(5:5)' I
ELSE

VERIFLINVAL(5:5)-CHAR(NUMS+48)
NUMZEROFLAG-.TRUE.

ENDIF
NUM6-INT((VERIFCUTLINE-(NU4S*100)- (NUM4*1000)-

c (NUM3*10000)- (NUH2*100000)-
c (NUM1*1000000) ) /10.0)

IF ((NUM6.EQ.O).AND. (NUMZEROFLAG.EQ..FALSE.)) THEN
VERIFLINVAL(6:6)-' I

ELSE
VERIFLINVAL(6:6)-CHAR(NUM6+48)
NUMZEROFLAG-.TRUE.

ENDIF
NUM7-INT(VERIFCUTLINE-(NUM6*10)-(NUM5*100)-

c (NUM4*1000)-(NUH3*10000)-(NUM2*100000)-
c (NUM1*1000000))

VERIFLINVAL(7:7)-CHAR(NUM7+4B)
NUMI-INT(VERIFENDCUTLINE/1000000.0)
IF ((KNM1.EQ.0).AND.(NUMZEROFLAG.EQ..FALSE.)) THEN

VERIFENDLINVAL(1:1I-'
ELSE

VERIFENDLINVALf1:1)-CHAR(NUM1+4S)
NUMZEROFLAG-.TRUE.

ENDIF
NUM2-INT((VERIFENDCUTLINE-(NUM1'*000000))/100000.0)
IF ((NUM2.EQ.0).AND.(NUMZEROFLAG.EQ..FALSE.)) THEN

VERIFENDLiNVAL2:2)-' I
,ELSE

VERIFENDLINVAL(2:2)-CHAR(NUM2+4S)
NUMZEROFLAG-.TRUE.

ENDIF
NuM3-INT((vERrFENDcuILrNE-CNuM2*100000 -

c (NUM1P1000000))/10000.0)
IF ((NUH3.EQ.O).AND.(NUMZEROFLAG.EQ;.FALSE.)) THEN

VERIFENDLINVAL(3:3)- '
ELSE

VERIFENDLrNVAL (3:3) -CHAR (NUM3+4)
NUMZEROFZAG-.TRUE.

ENDIF
NUM4-INT (VERIFENDCUTLINE-(NUH3*10000)-

c (NUM2*100000)-(NUM1*1000000))/1000.0)
IF ((NUM4.EQ.O).AND.(NUMZEROFLAG.EQ..FALSE.)) THEN

VERIFENDLINVAL(4:4)-'
ELSE

VERIFENDLINVALi4:4)-CRAR(NUM4+48)
NUMZEROFLAG-.TRUE.

ENDIF
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NtMS.INT (VERIFENDOCUTLINE-(NIM4*1000)-(NUM3*10000)-
(cNUK2*100000)-(NUM1*1000000))/100.0)
IF p((NUMS.EQ.O).AND.(NUMZEROFIAG.EQ..FALSE.)) THEN

VERIFENDLINVAL(5:5)- '
ELSE

VERIFENDLINVAL(515)-CHAR(NUM5+48)
NUKZEROFLAG-.TRUE.

ENDIF
Num6-INT((VERIFENDCUTLINE- (NH5*100)-(NUM4*1000)-

c (NUH3*l0000)-(NUM2*100000)-
c (NUM1*100000O)J/10.0)

IF ((NUH6.EQ.0).AND. CNUMZEROFLAG.EQ..FALSE.) THEN
VERIFENDLINVAL(6:6)-'

ELSE
.VERIFENDLINVAL(6:6)-CHAR(NUM6+48)
NUMZEROFLAG-. TRUE.

ENDIF
NUM7-INT(VERIFENDCUTLINE-(NUM6*10)-(NUM5*100)-

c (NUM4*1000)- (NUH3*10000)- (NUM2*100000)-
c (NUM1*1000000))

VERIFENDLINVAL(7:7)-CHAR(NUM7+44)
SEDEXECOMMAND(: 11)-'sedexecute I
SEDEXECOMWAND(12:36-NMM1:25)
SEDEXECOMMAND(37:37)-' I
SEDEXECOMHAND(38:44)-LINVPL
SEDEXECOMMAND(45:45)-' I
SEDEXECOMRAND(46:52)-VERIFLINVAL
SEDEXECOMWND(53:53)-' I
SEDEXECOMMAND(54:60)-VERIFENDLINVAL
SEDEXERESULT-SYSTEM(SEDEXECOMMAND)
IF (SEDEXERESULT.LT.0) TEEN

WRITE (*,*) 'AN ERROR OCCURRED DURING OUTPUT',
c 'EXTRACTION FROM ', NM(1:25), '.output'
ENDIF
OUTPUTREMOVALC1:3)-'rm
OUTPUTREMOVAL(4:29)-NM(1:25)
OUTPUTREMOVAL(29:35)-'.output'
OUT PUTREMOVALRESULT-SYSTEM(OUTPUTREMOVAL)
IF COUTPUTREMOVALRESULT.LT.0) THEN

WRITE (*,*) 'AN ERROR OCCURRED DURING ',
C 'DELETION OF ', NM(1:25), '.output'

ENDIF

RETURN
END

* This subroutine retrieves the fuel and burnable *
* poison composition information from the previous *
* depletion and decay calculation for the assembly.*

SUBROUTINE RETRIEVER (OXYGHS, MASSTOTAL,
c FUELISONAME, FUELISOWTPCT# 8PRAISONAME,
c EPRAISOVALUE, LEFTLIST, CARRYCOUNTER,
c PREVIOUSNAME, LEFTVAL, NM, BPRA INSERTED)

*

INTEGER*4 COLUMNSTART, COLUMNEND, ISONUMBER, CT1,
c LEFTCOUNTER, CARRYCOUNTER, CT2, ISOFLAG(1000), Z

*
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REAL ISOVALUE(1000), RPRAISOvALUE(2), HASSTOTAL,
c FUELISOVALUE(1000), FUELISOWTPCT(1000), OXYGMS,
c LEFTVAL(1000)

CHARACTER ROWFLAG-7, COL1*8, COL2*8, COL3*6, COL4*8,
c COL5-6, COL6*8, COL7*6, COLS*S, ACTINIDEWLAEL*9,
c FORMATLABELV29, ISOLABEL*6, ISONAHE(1000)*6,
c FISSPRODLABEL*16, BPRAISONAME(2)*6, ORIGNAHE(297)*6,
c LIBRARYID(297)*5, FUELISONAME(1000)*S, LEFTLIST(1000)*6,
c PREVIOUSNAME*25, RETRIEVALFILE*29, BPLABEL'14, NM*31,
c NOTESFILE*31

LOGICAL ROWFLAGLOG, ACTINIDEFIND, FISSPRODFIND, EFFIND,
c BPRAhINSERTED

DATA (LIBRARYID(Z),Z-1,297) /' 1001',
c ' 1002',' 1003',' 2003',' 2004',' 3006',
c ' 3007',' 4009',' 5010',' 5011',' 6012',' 7014',
c ' 7015',' 8016',' 8017',' 9019','11023','12000',.
c 13027','14000','15031%',16000','16032','17000',
c '19000','20000','22000'0,23000','24000'0,25055',
c'26000','27059','28000','29000','31000','32072',
c '32073','32074%',32076','33075','34074','34076',
c '34077','34078','34080','34082','35079','35081',
c '36078','36080','36082','36083','36084','36085',
c 36086','37085','37086','37087','38084','38086',
c '38087,r 380881,'38089','38090'0'39089','390900'I
c '39091','40000','40090','40091','40092'1'40093',
c '40094','40095','40096','41093','41094','41095',
c '42000','42092','42094','42095','42096','42097',
c '4Z098','42099','42100','43099','44096','44098B,
c '44099','44100','44101','44102','44103','44104',
c '44105','44106','45103','45105','46102','46104',
c '46105','46106','46107'1'46108'1'46110',.'47107',
c•'47109','47111','148000','48106','48108','4E110',
c '48111','48112','48113','48114','48116','48601',
c '49113','49115','50112','50114','50115','50116',
c '50117','50118','50119','50120','50122','50123',
c '50124','50125','50126','51121','51123','51124',
c '51125','51126','52120','52122','52123','52124',
c '52125','52126','52128','52130','52132','52601',
c: '52611','53127','53129','53130','53131','153135',
c'54124%',54126','54128','54129'.'54130','54131',
c '54132','54133'.'54134','54135'.'54136'.'55133',
c '55134','55135','55136','55137','56134','56135',
c '56136','56137','56138','56140',.'57139','57140',
c '58140','58141','58142','58143','5E144','59141',
c '59142','59143','60142%,'60143','60144','60145',
c '60146','60147',060148','60150','61147','61148',
c '61149','61151','61601','62144','62147','6214B',
c '62149','62150','62151','62152','62153','62154',
c '63000','63151','63152','63153','63154','631S5',
c '63156','63157','64152','64154','64155','64156',
c '64157','64158','64160','65159','65160','C6160',
c '66161','66162','66163','66164','67165','68166',
c '68167','71175','71176','72000','72174',"72176',
c '72177','72178','72179','72180','73181','73182',
c '74000','74182','74183','74184','74186','75185',
c '75187',"79197','82000','83209','90230','90232',
c '91231','91233','92232','92233','92234','92235',
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c '92236'.'92237','92238','93237','93238','94236',
e '94237'.'94238'.'94239','94240','94241','94242',
c 194243','94244','95241','95242','95243','95601',
e '96241','96242','96243','96244','96245','96246',
e '96247','96248','97249','98249','98250','98251',
c '98252','98253','99253'/
DATA (ORIGNAME(Z),Z-1,297) /' h 1 ',
e I h 2 ',' h 3 ','he 3 ','he 4 ','li 6 ',
c '1$ 7 ','be 9 ',' b 10 ',' b 11 ,' c 12 ',
c I n 14 ' n 15 ','o 16 ',' o 17 ','f 19 ',
e 'na 23 ',' mg ','al 27 ',' si ',' p 31 i,
C' S ',' 32 ',' cl le, k ',' ca ',
c ' ti ' v ',' r ',In 55 ',' fe ',
e 'co 59 ',' ni '' cu ',' ga .','ge 72 ',
c 'ge 73 ','qe 74 ','qe 76 ','as 75 ','se 74 ',
c 'se 76 ','se 77 ','se 78 ',!Ie 80 ','se 82 ',
c 'br 79 ','br 81 ','kr 78 ','kr 90 ','kr 82 ',
c 'kr 83 ','kr 84 ','kr 85 ','kr 86 'Orb 85 ',
c 'rb 86 ','rb 87 ','sr 84 ','sr 86 ','sr 07 ',
c 'sr 88 ','sr 89 ','sr 90 ',' y 89 ' ' y 90 ',
c•' y 91 ',' zr ','zr 90 ','zr 91 ','zr 92 ',
c 'zr 93 ','zr 94 ','zr 95 ','zr 96 ','nb 93 ',
c 'nb 94 ','nb 95 ',' mo ,'1mo 92 ','mo 94 ',
c '3o 95 ','ao 96 ','II 97 1,'mo 98 ','mo 99 ',
c 'molOO ','tc 99 ','ru 96 ','ru 98 ','Iru 99 ',
e 'rulOO '.'rulOl ','ru1O2 ','rulO3 ','rulO4',
c 'rulO5 ','rulO6 ','rhlO3 ','rhlO5 ','pdlO2 ',
c 'pdlO4 ','pdlO5 ','pdlO6 ','pdlO7 ','pdlO8 ',
c 'pdllO ','aglO7 %',aglO9 ','aglll ',' cd ',
c 'cd106 ','cdlOS ','cdllO ','cdlll ','cdll2 ',
c 'cdll3 ','cdll4 ','cdll6 ','cdll5m','inll3 ',
c '$inl5 ','sn112 'Osnul4 ','snllS ','snll6 ',
c 'snll7 ','sn118 ','sn119 ','snl2O ','sn122 ',
c 'sn123 ','snl24 '0,sn125 ','an126 ','sbl2l ',
e 'sb123 ','ab124 '0,sb125 ','sb126 ','tel2O ',
c 'te122 ','te123 ','te124 ','te125 ','tel26 ',
c 'te128 ','te130 ','te132 ','te127m','tel29m',
c ' 1127 ',' i129 ' ±130 ',' " 131 ',' i135 ',
c 'xe124 ','xe126 ','xe128 'OI.el29 ','xel3O ',
c 'xe131 ','xe132 ','xe133 ','xe134 ','xe135 ',
c 'xe136 ! ,'cs133 ',cs134 ','cs135 ','cs136 ',
e 'cs137 ','ba134 ','ba135 ','bal36 ','ba137 ',
c 'ba138 ','bal4O ','1a139 ','la140 ','ce140 ',
e 'cel4l ','cel42 ','ce143 ','ce144 ','prl41 ',
c 'pr142 ','prl43 ',nd142 ','nd143 ','ndl44 ',
c 'nd145 ','nd146 ','nd147 ','ndl48 ','ndl5O ',
e 'pm147 ','pml 4B ','pm149 ','pmlSl ','pmlmlB',
c 'sm144 ','sm147 '0,s148 ','sm149 ','sm150 ',
e 'sm151 'sm152 '1,s153 ','sml54 ',' eu ',
c 'eul51 ','eu152 ','eulS3 ','eu154 ','eu155 ',
c 'eul56 ','eu157 ','gd152 ','gd154 ','gd155 ',
e 'gd156 ','gd157 ','gd158 ','gdl60 ','tb159 ',
e 'tbl6O ','dy160 ','dy161 ','dyl62 ','dyl63 ',
c 'dyl64 ','hol65 ','er166 ','er167 ','lu175 ',
c 1u176 ',' hf ','hf174 ','hfl76 ','hf177 ',
c 'hfl78 ','hf179 ','hf180 ','tal8l ','tal82 I,
c ' w ',' w102 '0' w183 ',' w184 ',' w186 ',
c 'reIS5 ','re17 ','au197 ',' pb ','bl209 ',
c 'th230 ','th232 ','pa231 ','pa 2 3 3 ',' u232 ',
c ' u233 ',' u234 ',' u235 "' u236 ',' u237 ',
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c ' u238 ','np237 ','np23E ','pu236 ','pu237 '
c 'pu238 ','pu239 ','pu240 ','pu241 ','pu242 ',
c 'pu243 ','pu244 1,'=241 ','a=242 1,'u=243 ',
c 'am242m',' =241 ','c=242 ','cm243 ','cm244 ',
c 'cm245 ','cm246 ','cm247 ','cm248 ','bk249 %,
c 'cf249 ','cf2S0 ','cf251 ','cf252 ','cf253 ',
c 'es253 'I

RETRIEVALFILE(1:25)-PREVIOUSNAME
RETRIEVALFILE(26:29)-'.cut'
NOTESFILE(1:25)-NM(1:25)
NOTESFILE(26:31)-'.notes'
OPENtUNIT-300, FILE-RETRIEVALFILE, STATUS-'OLD')
OPEN(UNIT-500, FILE-NOTESFILE, STATUS-'UNKNOWN')
REWIND (300)
REWIND(500)
DO 5 CT1-1,1000

ISOVALUE(CT1)-0.0
FUELISOVALUE(CTl)-0.0
FUELISOWTPCT(CT1)-0.0
LEFTVAL-0.0
ISONARE-' '
FUELISONAME-'
LEFTLIST-'
ISOFLAG-0

5 CONTINUE
ROWFLAkGLOG-. FALSE.
DO 11 WHILE (ROWFLAGLOG.EQ..FALSE.)

READ (300,10) ROWFLAG, COL1, COL2, COL3,
c COL4, COL5, COL6, COL7, COLO

10 FORMAT (Tl5,A7,T24,A8,T34,AS,T44,AB,T54,A8,
c T64,A8,T74,A8,T84,A6,T94,AS)

IF (ROWFLAG.EQ.'initial') THEN
ROWFLAGLOG-. TRUE.

ENDIF
11 CONTINUE

IF (COL1.NE.' ') THEN
COLUMISTART-2 3
COLUMNEND-32

ENDIF
IF (COL2..NE.' ') THEN

COLUMNSTART-33
COLUMNEND-4 2

ENDIF
IF (COL3.NE.' ') THEN

COLUMNSTART-4 3
COLUM1NEND-52

ENDIF
IF (COL4.NE.' ') THEN

COLUMNSTART-53
COLUMNEND-62

ENDIF-
IF (COL5.NE.' ') THEN

COLUNNSTART-63
COLUMNEND-72

ENDIF
IF (COLu.NE.' ) THEN

COLUMNSTART-73
COLUMNEND-82

ENDIF
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IF (COL7.NE.' ) THEN
COLUMNSTART-83
COLuMNEND-92

ESDIF
IF (COLS.NZ.' ') THEN

COLMNSTART-93
COLUMNEND-102

ENDIF
* Get B-10 and 8-11 composition data for BPRA

IF (SPRA INSERTED.EQ..TRUE.) THEN
BPRAISOVALUE(1)-0.0
BPRAISOVALUE(2)-0.0
BPRAISONAME(1)-'
EPRAISONAME(2)-'
REWIND (300)
EPFIND-.FALSE.
DO 14 WHILE (BPFIND.EQ..FALSE.)

REAtD(300, 12) BPLABEL
12 FORMAT (T98,A14)

IF (BPLABEL.EQ.'light elements') THEN
READ(300,*)
READ(300,13) FORMATLABEL

13 FORMAT (T46,A29)
IF (FORMATLASEL.EQ.'nuclide concentrations, grams') THEN

BPFIND-.TRUE.
ENDIF

ENDIF
14 CONTINUE

DO 24 CT1-1,25
READ (300,22) BPRAISONAMEI1)

22 FORHAT T6,A6)
IF (BPRAISONAME(1).EQ.' b 10 ') THEN

BACKSPACE(300)
EXIT

ENDIF
24 CONTINUE

READ (300,26) BPRAISONAME(l), BPRAISOVALUE(1)
2'6 FORMAT(T6,A6,T<COLUMNSTART>,GO.2)

READ (300,29) SPRAISONAME(2), BPRAISOVALUE(2)
29 FORHAT(T6,A6,T<COLUMNSTART>,GbO.2)

IF (BPRAISONAMEM1).EQ.' b 10 ') THEN
BPRAISONAMEM1)-' 5010'

ENDIF
IF (BPRAISONAME(2).EQ.' b 11 ') THEN

EPRAISONAME(2)-' 5011'*
ENDIF

ENDIF
* Get fuel composition data

REWIND(300)
ACTINIDEFIND-.FALSE.
DO 50 WHILE (ACTINIDEFIND.EQ..FALSE.)

READ(300,30) ACTINIDELABEL
30 FORMAT (T103,A9)

IF (ACTINIDELABEL.EQ.4actinidea') THEN
READ(300,*)
READ(300,40) FORMATLABEL

40 FORMAT (T46,A29)
IF (FORMATLABEL.EQ.'nuclide concentrations, grams') THEN

ACTINIDEFIND-.TRUE.
ENDIF
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ENDIF
50 CONTINUE

READ(300,*)
READ(300,*.
ISOLABEL-'
ISONUHBER-0
DO 70 WHILE (ISOLABEL.NE.'tal ')

ISONUMBER-ISONUMBER+1
READ(300,60) ISONAME(ISONUMBER), ISOVALUE(ISONUMBER)

60 FORMAT(T6,A6,T<COLUMNSTART),G1O.2)
ISOLABEL-ISONAME (SONUMBER)
IF (ISOLABEL.EQ.'tal ') THEN

ISONAME(ISONUMBER)-'
ISOVALUE(ISONUMEER)-O

ENDIF
70 CONTINUE

ISONUMBER-ISONUMBER-1
REWIND(300)
FISSPRODFIND-.FALSE.
DO 110 WHILE (FISSPRODFIND.EQ..FALSE.)

READ(300,90) FISSPRODLASEL
90 FORMAT (T96,A16)

IF (FISSPRODLABEL.EQ.'fission products') THEN
READ(300,*)
READ(300,100) FORMATLAUEL

100 FORMAT (T46,A29)
IF (FORMATLABEL.EQ.'nuclide concentrations, grams') THEN

FISSPRODFIND-.TRUE.
ENDIF

ENDIF
110 CONTINUE

READ(300,*)
READ(300,)
ISOLABEL-'
DO 130 WHILE (ISOLABEL.NE.'tal ')

ISONuMBER-ISONUMBER+1
READ(300,120) ISONAME(ISONUHBER), ISOVALUE(ISONUMBER)

120 FORMAT(T6,A6,T(COLUMNSTART>,G10.2)
ISOLABEL-ISONAME(ISONUMBER)
IF (ISOLABEL.EQ.' ') THEN

ISONUMBER-ISONUMBER-1
READ(300,*)
READ(300,*)
READ(300,*)
READ(300,*)
READ(300,*)

ENDIF
IF (ISOLABEL.EQ.'tal ') THEN

ISONAMECISONUMBER)-'
ISOVALuE(ISONUMEER)-0

ENDIF
130 CONTINUE

ISONUMBER-ISONUMBER-1
WRITE (500,*) 'FUEL OCHPOSITION'
DO 140 CT1-1,ISONUMBER

WRITE (500,*) ISONaME(CTI), ' ', ISOVALUE(CT1)
140 CONTINUE

WRITE (500,*)
IF (BPRA INSERTED.EQ..TRUE.) THEN

WRITE (500,*) 'B-20 AND B-11 IN BPRA'
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DO 150 CTl-1,2
WRITE (500,') BPlAISONAE(CT1)* '

c BPRASSOVALUE (CT1)
150 CONTINUE

ENDIF
MASSTOTAL-OXYGHS
LEFTCOUNTER-0
CARRYCOUNTER-0
DO 190 CTl-1,lSONUMBER

DO 180 CT2-1 297
IF (ISONAME(CTI).EQ.ORIGNAME(CT2I) TREN

CARRYCOUNTER-CARRYCOUNTER+1
ISOFLAG (CT )-i
FUELSSONAt (CARRYCOUNTER) -LIBRARYID (CT2)
FUELISOVALUE (CARRYCOONTER) aSSOVALUE (CT 1)

ENDIF
IF ((CT2.EQ.297).AND. (ISOFLAG(CTI).NE.1)) THEN

LEFTCOUNTER-LEFTCOUNTER+l
LEFTLIST (LEFTCOUNTER) -ISONAME (CT1)
LEFTVAL (LEETSOUNTER) -ISOVALUE (CTl)

ENDIF
180 CONTINUE
190 CONTINUE

DO 195 CT1-1,CARRYCOUNTER
MASSTOTAL-MSSTOTAL+FUELISOVALUE (CT 1)

195 CONTINUE
DO 200 CT11-,CARRYCOUNTER

FUELISOWTPCT (CTl)-(SFUELISOVALUE (CT1) /HASSTOTAL) *100.0
200 CONTINUE

WRITE (500,*) 'SAS2H FUEL COMPOSITION INPUT FROM ORIGIN OUTPUT'
DO 230 CT1-1,CARRYCOUNTER

WRITE (500,*) FUELISONAME(CT1), ' , FUELISOVALUE(CT1)
230 CONTINUE

WRITE (500,*) 'ISOTOPES IN ORIGIN OUTPUT LEFT OUT OF SAS2H INPUT'
DO 240 CT1-1,LEFTCOUNTER

WRITE (500,*) LEFTLIST(CT1), ' ', LEFTVAL(CT1)
240 CONTINUE

RETURN
END

* Two digit integer conversion subroutine which adds leading zeros

SUBROUTINE ZEROS(IN,CHOUT)

INTEGER*4 IN
CHARACTER CHOUT*2, CHI, CH2

CH1-CHAR((IN/IO)+48)
CH2-CHAR((IN- (NT(IN/10o10)l)+48)
CHOUT(1:1)-CHl
CHOUT(2:2)sCH2

RETURN
END
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1. Purpose

The RLAYOUT program was written to support Commercial Reactor Critcal (CRC) evaluations. The
CRC evaluations are performed as part of the disposal criticality methodology development for the
proposed Yucca Mountain High-Level Radioactive Waste Repository.

2. Objective

The objective of the RLAYOUT program is to develop the irradiation time step layouts for CRC
depletion calculations performed by SAS2H such that the assembly axial node irradiation histories are
simulated according to relevant data The data that is relevant to determining an appropriate irradiation
time step layout for a CRC SAS2H depletion calculation includes the following:

1) the control rod assembly (CRA) or axial power shaping rod assembly (APSRA) insertion
time in a given axial node of an assembly during each CRC statepoint depletion
calculation;

2) the boron letdown data measured at nominal fill-power conditions;
3) the minimum desired cross-section.update frequency to be implemented in the CRC

SAS2H deplcton calculations.

The RLAYOUT program is intended to be used without supporting documentation through the
implementation of nm-time user defined input prompts.

3. Methodology

The methodology employed by the RLAYOUT program is to prompt the user for a minimum set of
required information, and develop appropriate irradiation layouts for the CRC statepoint calculations in
which the assembly of interest contains either a CRA or an APSRA. The developed irradiation layouts
will provide the following information:

1) the number of SAS2H iradiation time steps required for each statepoint depletion
calculation;

2) the duration of each SAS2H irradiation time step required for each staepoint depletion
calculation;

3) the soluble boron concentration at the mid-point of each SAS2H irradiation time step
required for each statepoint depletion calulation;

4) the identification of which axial assembly nodes in which SAS2H irradiation time steps
should have either a CRA or an APSRA inserted.

The RLAYOUT program prompts the user for a minimum set of input information required to develop
the irradiation history layouts. This minimum set of input information includes the following:

f) the assembly archive identifier (i.e., the label designated to the assembly such that it may
be uniquely identified in the CRC depletion calculation archives);
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2) the number of axial nodes to be utilized in tem CRAFT calculations;
3) the number of rodded CRC statepoint calculations required for the assembly depletion;
4) the number of reactor cycles in which the assembly is inserted and has a rodded statepoint

calculation (this number is used to iden the number of files corresponding to the boron
letdown data for the relevant reactor cycles);

5) the filenames corresponding to the boron letdown data for each reactor cycle relevant to
the assembly CRC depletion calculations;

6) the cycle identifier (2 characters), and each rodded statepoint depletion calculation's
starting and ending EFPD values (floating point);

7) the filename containing the CRA and/or APSRA nodal insertion history data.

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 irradiaiion 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
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 depletion 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 soluble
boron concentration defined in the base moderator material specification. This boron concentration is
applied uniformly over the irradiation time step. The boron concentration faction 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.

1) 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 hids analysis
should not exceed 80 days. Ike 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.

2) 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.

3) 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
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terms of EFPD. A more detailed description of the meaning this statement Is warranted.
In SAS2TL there is an option to vary the Path B unit cell model between irradiation steps
as long as the number of radial zones in the Path B models of a given SAS2H calculation
(i.e., statepoint depletion calculation) remain the same. Tberefore, an assembly axial
node represented 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
one representing the removal of a CRA or APSRA at the appropriate 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
either 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 a 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 steplayout 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 inserion histories are aso designed to
encompass the cross-section update and boron letdown requirements. RLAYOUT automates this
development of appropriate irradiation time step layouts for the statepoint depletion calculations of an
assembly containing either a CRA or APSRA insertion-history.

4. Required File Structures for the Input to RLAYOUT

The RLAYOUT program utilizes two types of input data files. The first tpe of input datR file contains
the boron letdown data for a given reactor cycle that is needed by RLAYOUT to develop the SAS2H
irradiation layouts. The second type of input data file contains the nodal CRA andfor APSRA insertion
times for each CRC statepoint depletion calculation. Each of these files must follow a specific layout to
be read properly by the RLAYOUT program. f

The files containing boron letdown data should only contain data for a single reactor cycle. The format
of these boron letdown data files should consist of the following:

1) the lines of input data Should begin at the top of the file;
2) there should be no blank lines present in the input data;
3) each line should contain two values delineated by spaces;
4) the first value on a line of input should be the EFPD value corresponding to the boron

data that is subsequently provided on the same input line;
5) the second value on a line of input should be the measured soluble boron concentration

(pm) in the moderator at the corresponding EFPD value;
6) a minimum of one blank line should appear at the bottom of the file.
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The tiles containing rod insertion time data should provide the rod inserion time daM for each statepoint
depletion calculation to be performed for the assembly in which a CRA and/or APSRA is inserted. The
rod insertion time data for each statepoint depletion calculation should be provided in the order in which
the statepoint depletion calculations are performed. Each set of rod Insertion time data for each
statepoint depletion calculation must contain a line of input corresponding to the specified mnmber of
axial nodes as input by the user when executing the RLAYOUT program. The rod insertion time input
data file for an assembly should correspond to a specific format as follows:

I) the node number corresponding to a line of input containing a rod insertion time should
begin in column one of the input file;

2) the node number P1' (always the top node) should be used to delineate a set of nodal rod
insertion times for a given CRC statepoint depletion calculation;

3) the rod insertion time on a given line of input should be specified in tams of EFPD of
rod insertion during the statepoint calculation (this value should be based on an average
power that is calculated from the same nodal burnup data that will be utilized in the
corresponding CRAFT calculation);

4) the rod insertion time on a given line of input should be located in columns 60 through
74;

5) each set of nodal rod insertion time input data provided for each CRC statepoint depletion
calculation must contain data for the full number of axial nodes as specified by the user in
the input to RLAYOUT;

6) the nodal input data for a given CRC statepoint depletion calculation must always be
specified in sequential order according to node number;

7) any comments or other data may appear in the input files as long as it does not interfere
with the format described in numbers one through six above.

5. Calculations Performed by the RLAYOUT Program

The RLAYOUT program performs only one calculation. This is a simple linear interpolation calculation
within the user provided boron letdown data to determined the soluble boron concentration at the mid-
point of each irradiation time step that is defined by RLAYOUT. The RLAYOUT code utilizes the
following standard linear interpolation scheme:
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Target Value - x1 X - X

Reference Value - y, y2 - y

where,

Target Value = the value for which the Interpolation Is being performed to obtain;
Reference Value - the known value which has a one-to-one correspondence to

the Target Value;
xI = the target parameter value displayed in the table which corresponds to y,;

x,,= the target parameter value displayed In the table which corresponds to yi;

yl = the reference parameter value displayed in the table which Is

the largest value less than the Reference Value;
y 2 = the reference parameter value displayed in the fable which is

the smallest value greater than the Reference Value.

6. Example of an Irradiation History Layout for a Rodded Assembly Developed
by RLAYOUt

IRRADIATION LAYOUT FOR ASSEMBLY: A01
Cycle-lA, .0 EFPD to Cycle-lA, 268.8 EFPD Statepoint Calculation

Step Exposure at Kid-Step Boron
Irradiation Duration End of Step Concentration
Step Number (EFPD) (EFPD) (ppm)
__________________________________________________________

1 41.67 41.67 913.3
2 68.68 110.35 902.9
3 68.68 179.03 784.8
4 43.05 222.08 663.5
5 43.05 265.13 575.6
6 3.87 269.00 505.6

Cycle-1s, .0 EFPD to Cycle-lB, 142.2 EFPD Statepoint Calculation

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

1 4.67 4.67 541.2
2 25.50 30.17 569.2
3 43.28 73.46 434.2
4 43.28 116.74 309.6
5 9.26 126.00 279.6
6 1.00 127.00 284.2
7 1.00 128.00 285.1
a 6.91 134.91 288.7
9 7.09 142.00 284.3

10 .20 142.20 280.6

Cycle-lB, 142.2 EFPD to Cycle-IS, 171.3 EFPD Statepoint Calculation
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Irradiation
Step Number

Step
Duration

IEFPD)

Exposure at
End of Step

(EFPD)

Mid-Step loron
Concentration
(ppm)

---------------------------------------------------------
.12

2
3
4

6.57
5.45

16.98
.10

6.57
12.02
29.00
29.10

277.1
266.5
204.7
157.6

NODAL ROD ASSEMBLY INSERTION LAYOUT FOR FUEL ASSEtBLY: A0l

COLUMN A: Cycle-lA,
COLUMN B: Cycle-lB,
COLUMN C: Cycle-lB,

.0 EFPD to Cycle-lA, 268.9
.0 EFPD to Cycle-lB, 142.2

142.2 EFPD to Cycle-lE, 171.3

EFPD
EFPD
£FI'D

Statepoint Calculation
Statepoint Calculation
Statepoint Calculation

X - Rod assembly inserted in corresponding node during the irradiation step
____________________________________________________

I1 A .11 . II C
NODE 1 11112131415161111213141516171819110111121314

1___________________________________________________
1 IIXIXIXIXIXIXIixIXIXIxIXIXIXIXIXIX IIXIXIXIX
2 l1X1X1X1X1X1X11X1X1XiXiX1X1X1X1XlX 11X1X1X1X
3 lIXiXIXiXIXIXIIXIXIXiXiXIXIXIXIXix IIXIXIXIX
4 IXIXIXIXIXIXIlXIXIXIXIXIXIXIXI I .IlXIXI I
5 I1IXIXIXIXIXIIXIXIXIXIXIXIXI I I IIXI I I
6 IJXIXIXIXIXIXIIXIXIXIXIXIXI I I I II I I I
7 1IXIXIXIXIXIXIIXIXIMIXIXI I I I I II I I I
8 11X1X1X1X1X1X11X1X1X1X1X1 I I I I 11 I I I8 IX XIXIXIXIXI IXIX I I I I II I I I
9 IIXIXIXIXIXIXIIXIXIXIXIX I I I I if I I I

10 IIXIXIXIXI XIXIXIXIX. .1 I I 1I I I I
11 1IIXIXIXIXIXIIX XI I I I I I II I I I
.12 ssXiXsX1XiXiX1iXsXiXiXgX II I I It
13 IiXiXiXiXiXiXi ,XiXjXjXjXiXi I I I 1 I I
14 IXIXIXIXIXIXI IIXIXIXIXIXIXIXI I I II I I I
15 IIXIXIXI I I IIXIXIXIXI I I I I I II I I I
16 11I I I I I 111X1 I I I 11 I 1I 11 I I 1
17 11I II I III XII II II I II 1lI I I
lB 11 I I I I I 11 I 1 1 I I I

___________________________________________________-

7. RLAYOUT Version 1.0 Fortran Source Code Listing

PROGRAM RLAYOUT

INTEGER*4 NUMOFSTPTCALCS, NUMOFRODES, NUMBEROFSTEPS(20),
c NUMOFCYCLES, LINECOUNT

REAL STPTID(2,20), RODINTIKE(20,50), STEPLAYOUTS(20,50),
c BORONLAYOUTS(20,50)

CALUACTER ARCHIVEID*5, CYCLEID(2,20)*2,
c BORONDATAFILES(20)*20, RESULTSFILE*ll

**** Call subroutine to read user defined assembly information.
CALL GETASSEHBLYINFO (NUHOFSTPTCALCS, STPTID,

c ARCHIVEID, CYCLEIb, NUHOFNODES, BORONDATAFILES,
c NUMOFCYCLES)

*
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***** Call subroutine to read the rod assembly insertion times
*""** for each node of each statepoint calculation.

CALL GETRODDEDTIMES (NtMOFSTpTCALCS, NUMOFNODES,
c RODINTIME)

""' Call subroutine to define the irradiation history layout
"'h' for each nstatepoint calculation.

CALL LAYOUT (RODINTIME, NtUOFSTPTCALtS, NUMOFNODES,
c NUMBEROFSTEPS, STEPLAYOUTS, NUHOFCYCLES, STPTID)

""* Call subroutine to determine the mid-step soluble boron
*"" concentrations for each irradiation step of each statepoint
'"' calculation as defined in the STEPLAYOUTS array.

CALL BORONDATA (NUMBEROFSTEPS, STEPLAYOUTS,
c BORONDATAFILES, NUMOFSTPTCALCS, BORONLAYOUTS,
c NUMOFCYCLES, CYCLEID)

*

Call subroutine to write rodded assembly irradiation
t**** history layouts.

CALL WRITELAYOUTS (KUMOFSTPTCALCS, CYCLEID, STPTID,
c ARCHrVEID, STEPLAYOUTS, BORONLAYOUTS, NUMBEROFSTEPSO
c LINECOUNT, RESULTSFILE)

""' Call subroutine to tabulate the nodal rod assembly
***** insertion history.

CALL INSERTIONHISTORY (NUMOFNODES, NUMBEROFSTEPS,
c NUMOFSTPTCALCS, LINECOUNT, RESULTSFILE, ARCHIVEID,
c STPTID, CYCLEID, RODINTIME, STEPLAYOUTS)

""' Terminate execution.
END

GETASSEMBLYINFO Subroutine:
"'* This subroutine prompts the user for assembly info. **

*** necessary to define the irradiation history layout. ""'

SUBROUTINE GETASSEMBLYINFO CNUMOFSTPTCALCS, STPTID,
c ARCHIVEID, CYCLEID, NUMOFNODES, BORONDATAFILES,
c SUMOFCYCLESJ

* .

INTEGER*4 NUMOFSTPTCALCS, CALCNUM, NUMOFNODES, RELCYC,
c NUMOFCYCLES

REAL STPTID(2,20)
*

CHARACTER ARCHIVEID*5, CYCLEID(2,20)*2,
c BORONDATAFILES(20)*20

Get assembly archive identifier.
WRITE (*,*) 'Enter the assembly archive identifier:'
READ (*,10) ARCHIVEID

10 FORMAT(A5)
"'* Get the number of nodes in the CRAFT calculation.

WRITE (*,*) 'Enter the number of axial nodes in the CRAFT',
c ' calculation:'

READ (*,*) NUMOFNODES
*

**'* Get number of statepoint calculations required for assembly.
WRITE (*,*) 'Enter the number of rodded statepoint calculations'
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WRITE () 'required for the assembly depletion:'
READ (*,*) NUMOFSTPTCALCS

*-* Get the number of reactor cycles for which boron letdown data
is required.
WRITE (*,*) 'Enter the number of rodded reactor cycles for ',

c 'which boron letdown data is required:'
READ (*,*) NUMOFCYCLES

**

***** Get the names for each file containing boron letdown data.
WRITE (*,*) 'Enter the name of each file containing boron ',
c 'letdown data for each rodded reactor cycle'.
WRITE (*,*) 'on successive lines in ascending order ',
c 'beginning with relative reactor cycle number 1:'
WRITE (*,*) '[maximum filename length - 20 characters]'
DO 27 RELCYC-l,NUMOFCYCLES

READ (*,26) BORONDATAFILES(RELCYC)
26 FORMAT(T1,A20)
27 CONTINUE

*** Get the reactor cycle identifiers and statepoint EFPD values
"*** for each statepoint calculation required for the assembly.

DO 40 CALCNUM-lNUMOFSTPTCALCS
WRITE (*,*) 'Enter the reactor cycle identifier followed ',

c 'by the statepoint'
WRITE (*,*I 'EFPD value for the starting point and ',

c 'finishing point of relative statepoint calculation'
WRITE (',') 'number ', CPLCNUM, ', on successive lines:'
WRITE C',') 'Input line format: (Cycle ID - 2characters, ',

c 'Stpt EFPD - floating pt. (xxx.xx)]'
READ (*,30) CYCLEID(1,CALCUUM), STPTID(1,CALCNUM)
READ (*,30) CYCLEID(2,CALCNUM), STPTID(2,CALCNUM)

30 FORMAT(A2,lX,F6.2)
40 CONTINUE

RETLRN
END

""' GETRODDEDTIMES Subroutine, *0**
*"" This subroutine reads the rod assembly insertion
""* times for each node of each statepoint calculation **""

***~* provided in a text file of a specified format.

SUBROUTINE GETRODDEDTIHES (IUMOFSTPTCALCS, NUMOFNODES,
c RODINTIHE)

INTEGER*4 NUMOFSTPTCALCS, SEARCHER, STPTCALCTALLY, NODE,
c NUMOFNODES

REAL RODINTIME(20,50)

CHARACTER RODHISTORYFILE*15

LOGICAL LASTCALCFLAG

""' Get the filename containing the rod history data.
WRITE (*,*) 'Enter the filenate containing the rod assembly ',
c 'insertion times for each rodded statepoint calculation:'
WRITE (*,*) '(This filename with extension should not exceed ',
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c '15 characters in leigth.)'
READ (t,10) RODHISTORYFILE

10 FORMAT (Al5)
OPEN(UNIT-100, FILE-RODHISTORYFILE, STATUS-'OLD')
REWIND(UNIT-100)

.

*** Read the rod insertion times for each node in each
calculation from the RODHISTORYFILE text file.
STPTCALCTALLY-0

* LASTCALCFLAG-.FALSE.
DO 50 WHILE (LASTCALCFLAG.EQ..FALSE.)

READ(100,20) SEARCHER
20 FORMAT(T1,I4)

IF CSEARCHER.EQ.1) THEN
STPTCALCTALLY-STPTCALCTALLY+1
IF (STPTCALCTALLY.EQ.NUHOFSTPTCALCS) THEN

LASTCALCFLAG-.TRUE.
ENDIF
BACKSPACE(UNIT-100)
DO 40'NODE-1,NUMOFNODES

READ(100,30) RODINTIME(STPTCALCTALLYNODE)
30 FORMAT(T60,G15.2)
40 CONTINUE

SEARCHER-0
ENDIF

50 CONTINUE

statepoint

RETURN
END

LAYOUT Subroutine:
*** This subroutine develops the irradiation history

*--* layout for the SAS2H depletions of eacfi statepoint *
***** calculation. The irradiation steps within each
*** statepoint calculation ate defined such that
**** irradiation breakpoints exists to facilitate rod

assembly movement simulation at power. Rod assembly *
- insertion times in each node are rounded to the

**-* nearest whole number of EFPD.

SUBROUTINE LAYOUT (RODINTIME, NUNOFSTPTCALCS, UNMOFRODES,
c NUMBEROFSTEPS, STEPLAYOUTS, NUMOFCYCLES, STPTID)

*

INTEGER*4 NUMOFSTPTCALCS, NUMOFNODES, INTRODINTIHE(20,50),
c STPTCALC, NODE, UNIQUES(20), DEFTIMES(20,50), COUNT,
c PRESENTTALLY, LAST, J, PTR, FIRST, N, NUMBEROFSTEPS(20),
c NUMOFCYCLES, SPLIT, IVALl, IVhL2, IVAL3

REAL RODINTINE(20,50), EXPLICITVALUE, BREAKPOINTS(20,50),
c HOLD, DENOM, STEPLAYOUTS(20,50), LENGTHCRECK, INTERVAL,
c TEMP, STPTID(2,20), VALUE

LOGICAL UNIQUEFLAG, LENGTHPROB

*

*

***** Integerize rod assembly insertion times in each node
***** of each Jtatepoint calculation.

DO 20 STPTCALC-l,NUMOFSTPTCALCS
DO 10 NODE-l,NUMOFNODES

TENP-RODINTINE(STPTCALC,NODE)
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IF ((TEMP-INT(TEHP)).LT.10.5)) THEN
VALUE-RODINTIME(STPTCALC,NODE)

ELSEIF ((TEMP-INT(TEMP)).GE. (0.5)) TEEN
VALUE-RODINfTIE(STPTCALCNODE)+1

ENDIF
INTRODINTrME(STPTCALCNODE)-INT(VALUE)

10 CONTINUE
20 CONTINUE

*** Determine the number of unique rod assembly insertion times
for each statepoint calculation, and record these unique rod
assembly insertion times in an array entitled DEFTIUES.
DO 50 STPTCALC-l,NUMOFSTPTCALCS

UNIQUES(STPTCALC)-O
DO 40 NODE-l,NUHOFNODES

IF (NODE.EQ.l) THEN
UNIQUES(STPTCALC)-UNIQUES(STPTCALC)+I
DEFTIMES(STPTCALC,UNIQUES(STPTCALC))-

c INTRODINTIME(STPTCALC,NODE)
ELSEIF (NODE.GT.l) THEN

UNIQUEFLAG-.TRUE.
DO 30 COUNT-l,UNIQUES(STPTCALC)

IF (INTRODINTIME(STPTCALC,NODEF).EQ.
c DEFTIMES(STPTCALC,COUNT)) THEN

UNIQUEFLFG-.TALSE.
EXIT

ENDIF
30 CONTINUE

IF (UNIQUEFLAG.EQ..TRUE.) THEN
UNIQUES(STPTCALC)-UNIQUES(STPTCALC)+1
DEFTIMES(STPTCALC,UNIQUES(STPTCALC))-

c INTRODINTIME(STPTCALC,NODE)
ENDIF

ELSEIF (NODE.EQ.NUMOFNODES) THEN
WNIQUEFLAG-.TRUE.
DO 35 COUNT-1,UNIQUES(STPTCALC)

IF (STPTID(2,STPTCALC).EQ.
c DEFTIHES(STPTCALC,COUNT)) THEN

UNIQUEFLAG-.FALSE.
EXIT

ENDIF
35 CONTINUE

IF (UNIQUEFLAG.EQ..TRUE.) THEN
UNIQUES(STPTCALC)-UNIQUES(STPTCALC)+1
DEFTIMES(STPTCALC,UNIQUES(STPTCALC))-

c STPTID(2,STPTCALC)-STPTID(1,STPTCALC)
ENDIF

ENDIF
40 CONTINUE
50 CONTINUE

*** Determine which rod assembly insertion times occur only once in
*** a statepoint calculation, and define these insertion times

using the explicit floating point value as originally read from
*** the rod insertion history data text file (UNIT-100). The
***** BREAKPOINTS array contains the irradiation step breakpoint values
*** necessary to define the irradition history layout.

DO t0 STPTCALC-lNUMOFSTPTCALCS
DO 70 COUNT-1,UNIQUES(STPTCALC)

PRESENTTALLY-0
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DO 60 NODE-1,UHMOFNODES
IF (DEFTIHES(STPTCALC,COUNT).EQ.

c INTRODIMTINE(STPTCALCoNODE)) THEN
PRESENTTALLY-PRESENTTALLY+1
EXPLICITVALUE-RODINTIME(STPTCALC,NODE)

ENDIF.
60 CONTINUE

IF (PRESENTTALLY.EQ.1) THEN
BREAKPOINTS(STPTCALC,COUNT)-EXPLICITVALUE

ELSE
BREAKPOINTS(STPTCALC,COUNT)-DEFTIMES(STPTCALC,COUNT)

ENDIF
70 CONTINUE
80 CONTINUE

*'*' Sort the array BREAKPOINTS in ascending order.
DO 110 STPTCALC-1,NUMOFSTPTCALCS

LAST-UNIQUES(STPTCALC)
DO 100 J-1,(UNIQUES(STPTCALC)-l)

PTR-J
FIRST-J+1
DO 90 K-FIRST,LAST

IF (BREAKPOINTS(STPTCALC,K).LT.
c BREAKPOINTS(STPTCALC,PTR)) THEN

PTR-K
ENDIE

90 CONTINUE
HOLD-BREAKPOINTS(STPTCALC,J)
BREAKPOINTS (STPTCALC, J)-BREAKPOINTS(STPTCALC,PTR)
BREAKPOINTS(STPTCALC,PTR)-HOLD

100 CONTINUE
110 CONTINUE

*

The irradiation history layout is defined using the values from the
*** BREAKPOINTS array such that no irradiation step exceeds a 70 EFPD

limit. The final irradiation step layouts for each statepoint calculation
are defined in the agray entitled STEPLAYOUTS.
DO 150 STPTCALC-1,NUMOFSTPTCALCS

NUMBEROFSTEPS(STPTCALC)-o
ZEROFLAG-.FALSE.
DO 140 COUNT-I,UNIQUES(STPTCALC)

IVAL1-COURT-1
IF (BREAKPOINTS(STPTCALC,COUNT).NE.(0.0)) THEN

IF ((COUNT.EQ.1).AND.
c (BREAKPOINTS(STPTCALC,COUNT).GT.(70.0))) THEN

LENGTHPROB-.TRUE.
DENOM-2.0

ELSEIF t(COUNT.GT.1).AND. (EREAKPOINTS(STPTCALC,COUNT)-
c BREAKPOINTS(STPTCALC,IVALl)).GT.(70.0))) THEN

LENGTHPROB-.TRUE.
DENOM-2.0

ELSE
LENGTRPROB-.FALSE.
NUKBEROFSTEPS(STPTCALC)-NUHBEROFSTEPS(STPTCALC)+I
IVAL2-NUMBEROFSTEPS(STPTCALC)
IF (COUNT.EQ.1) THEN

STEPLAYOUTS(STPTCALCIVAL2)-
C BREAKPOINTS(STPTCALC,COUNT)

ELSE
STEPLAYOUTS (STPTCALC, IVAL2) -
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c BREAKPOINTS(STPTCALCCOUNT)-
C BREAKPOINTS(STPTCALC,1VALl)

ENDIF
ENDIF
DO 130 WHILE (LENGTRPROB.EQ..TRUE.)

IF (COUNT.EQ.1) TREN
LENGTHCHECK-BREAKPOINTS(STPTCALC,COUNT)/DENOM

ELSE
LENGTHCHECK-(BREAKPOINTS(STPTCALCCOUNT)-

c BREAKPOINTS(STPTCALC,IVALl))/DENOM
ENDIF
IF (LENGTHCHECK.GT.(70.0)) THEN

DENOM-DENOM+1.0
ELSE

LENGTHPROB-.FALSE.
INTERVAL-LENGTHCHECK
DO 120 SPLIT-1,DENOM

NUMBEROFSTEPS(STPTCALC)-NUMBEROFSTEPS(STPTCALC)+4
IVAL3-NUMBEROFSTEPS(STPTCALC)
STEPLAYOUTS(STPTCALC,IVhL3)-INTERVAL

120 CONTINUE
ENDIF

130 CONTINUE
ENDIF

140 CONTINUE
IF ((STPTID(2,STPTCALC)-STPTID(l,STPTCALC)).GT.

c BREAKPOINTS(STPTCALC,UNIQUES(STPTCALC))) THEN
INTERVAL-(STPTID(2,STPTCALC)-STPTID(1,STPTCALC))-

c BREAKPOINTS(STPTCALC,UNIQUES(STPTCALC))
IF (INTERVAL.GT.(70.0)) THEN

LENGTHPROB-.TRUE.
DENOM-2.0

ELSE
LENGTHPROB-.FALSE.
NUMBEROFSTEPS(STPTCALC)-NUMBEROFSTEPS(STPTCALC)+1
IVAL3-NUMBEROFSTEPS(STPTCALC)
STEPLAYOUTS(STPTCALC,IVAL3) INTERVAL

ENDIF
DO 144 WHILE (LENGTHPROB.EQ..TRUE.)

LENGTHCHECK-((STPTID(2,STPTCALC).-STPTID(1,STPTCALC))-
C BREAKPOINTS(STPTCALC,UNIQUES(STPTCALC)))/DENOM

IF (LENGTHCHECK.GT.(70.0)) THEN
DENOM-DENOM+ 1. -

ELSE
LENGTNPROB-.FALSE.
INTERVAL-LENGTHCHECK
DO 142 SPLIT-1,DENOK

NUMBEROFSTEPS(STPTCALC)-NUMBEROFSTEPS(STPTCALC)+4
IVAL3-NUMBEROFSTEPS(STPTCALC)
STEPLAYWUTS(STPTCALC,IVAL3)-INTERVAL

142 CONTINUE
ENDIF

144 CONTINUE
ENDIF

150 CONTINUE

RETURN
END
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BoRONDATA Subroutine:
This subroutine determines the soluble boron
concentrations at the mid-point of each irradiation ""

''' step from boron letdown data files having a specific *''
format.

SUBROUTINE BORONDATA (NUMBEROFSTEPS, STEPLAYOUTS,
c BORONDATAFILES, NUMOFSTPTCALCS, BORONLAYOUTS,
c NUMOFCYCLES, CYCLEID)

INTEGER*4 NUMBEROFSTEPS(20), UNITNUMBER, STPTCALC,
c LINECOUNT, LINE, UNITVALUE, STEP, HIGHLINENUM,
c LOWLINENUM, NUMOFSTPTCALCS, NUHOFCYCLES, CY,
c RELCYCNUM(20)

REAL STEPLAYOUTS(20,50), BORONDATABUFFER12,1000), INTERVAL,'
c MIDSTEPEFPD, BORONLAYOUTS(20,50), SUM

.

CHARACTER BORONDATAFILES(201*20, CYCLEID(2,50)*2

*** Open the boron letdown data files for each cycle relative to
*'' the irradiation history of the assembly.

DO 10 RELCYC-l,NtMOFCYCLES
UNITNUMBER-M(00RELCYC)+100
OPEN(UNIT-UNITNUMBER, FILE-BORONDATAFILES(RELCYC),

c STATUS-'OLD')
REWIND(UNIT-UNITNUMBER)

10 CONTINUE
CY'0
DO 60 STPTCALC-1,NUMOFSTPTCALCS

""** Get current statepoint calculation boron letdown data.
LINECOUNT-0.
DO 30 LINE-i,1000

IF (STPTCALC.EQ.1) THEN
CY-l

ELSEIF (CYCLEID(1,STPTCALC).EQ.
c CYCLEID(1,(STPTCALC-1)).AND.(LINE.EQ.1)) THEN

CY-CY
ELSEIF (CYCLEID(1,STPTCALC).NE.

c CYCLEID(1,(STPTCALC-1)).AND.(LINE.EQ.1)) THEN
CY-CY+1

ENDIF
RELCYCNUM(STPTCALC)-CY
UNITVALUE- l00*CY)+100
READ(UNITVALUE,*,END-35) BORONDATABUFFER(1,LINE),

c BORONDATABUFFER(2,LINE)
* 20 FORMAT(Tl,Gl0.2,1X,G10.2)

LINECOUNT-LINECOUNT+1
30 CONTINUE
35 CONTINUE

REWIND(UNIT-UNITVALUE)
""' Determine the next mid-step EFPD value.

IF (STPTCALC.EQ.l) THEN
SUM-0 . 0

ELSEIF (RELCYCNUM(STPTCALC).NE.RELCYCNUM(STPTCALC-1)) THEN
SUM-0.0

ENDIF
* DO 50 STEP-1,NUMBEROFSTEPS(STPTCALC)

INTERVAL-STEPLAYOUTS(STPTCALC,STEP)
SUM-SUM+INTERVAL
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MIDSTEPEFPD-SUH-(INTERVALI2.0)
DO 40 L-2,LISECOUNT

IF ((SORONDATABUFFERM(1L).GT.MIDSTEPEFPD) .AND.
c (BORONDATABUFFER(1, L-1)).LT.MIDSTEPEFPD)) THEN

HIGHLINENUM-L
LOWLINENUH-L-1
BORONLAYOUTS(STPTCALC,STEP)-

c ( (BORONDATABUFFER 2,HIGHLINEWUM)-
c BORONMATASUFFER(2,LOWLINENUH) /
c (BORONDATABUFFER(1, IGRLINENUH)-
c BORONDATABUFFER(1,LOWLINENUX)))*
c (MIDSTEPEFPD-EORONDATAEUFFER(1,LOWLINENUMK))+
c BORONDATABUFFER(2,LOWLINENUM)

ELSEIF (BORONDATABUFFER(l,L).EQ.MIDSTEPEFPD) THEN
BORONLAYOUTS(STPTCALC,STEP)-BORONDATABUFFER(2,L)

ELSEIF (MIDSTEPEFPD.GT.
c BORONDATABUFFER(1,LINEODUNT)) THEN

HIGHLINENUM-LINECOUNT
LOWLINENUM-LINECOUNT-*
BORONLAYOUTS(STPTCALC,STEP)-

c (((BORONDATABUFFER(2,HIGHLINENUM)-
c BORONDATABU-FER(2,LOWLINENUM))/
c (BORONDATABUFFER(1,HIGHLINENUM)-
c BORONDATABUFFER31,LOWLINENUM)))*
c (MIDSTEPEFPD-BORONDATABUFFER(1,LOWLINENUM)))+
c BORONDATABUFFER(2,LOWLINENUM)

ELSEIF (MIDSTEPEFPD.LT.
c BORONDATABUFFER(l,l) THEN

HIGHLINENUM-2
LOWLINENUM-1
BORONLAYOUTS(STPTCALCSTEP)-

c (((BORONDATABUFFER 2,NIGHLINENUM)-
c BORONDATABUFFER(2,LOWLINENUM))/ .
c (BORONDATABUFFER(1,HIGHLINENUMI-
c BORONDATABUFFER(1,LOWLINENUM) )*
c (MIDSTEPEFPD-BORONDATABUFFER(1,LowLINENUM)) +
c BORONDATABUFFER(2,LOWLINENUM)

ENDIF
40 CONTINUE
50 CONTINUE
60 CONTINUE

RETURN
END

***** WRITELAYOUTS Subroutine:
*** This subroutine tabularizes the irradiation layout ****
*** for-the assembly.

SUBROUTINE WRITELAYOUTS (NUMOFSTPTCALCS, CYCLEID, STPTID,
c ARCHIVEID, STEPLAYOUTS, BORONLAYOUTS, NUMBEROFSTEPS,
c LINECOUNT, RESULTSFILE)

*

INTEGER*4 NUMBEROFSTEPS(20), NUMOFSTPTCALCS, BLANKS,
c COUNT, STPTCALC, STEP, LINECOUNT

*

REAL STEPLAYOUTS(20,50), BORONLAYOUTS(20,50), STPTID(2,20),
c TOTAL

*
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CHARACTER CYCLEID(2,20)*2, AMCHIVEID*S RESULTSFILE*ll

***** Open the file which will contain the irradiation history
***** tabulariation.

LINECOONT-0
BLANKS-0
DO 10 COUNT-1,5

IF (ARCHIVEID(COUNT:COUNT).EQ.' ') THEN
BLANKS-BLANKS+l

* ENDIF
10 CONTINUE

RESULTSFILE(i:(li-8LANXS-6))-
c ARCHIVEID(l:(5-BLANKS))
RESULTSFILE( (1-BLANKS-5): (11-BLANKS-i))-'.hist'
RESULTSFILE( (1'BLANKS):11)-' '
OPEN(UNITu50,FILE-RESULTSFILE,STATUS-'UNKNOWN')
REWIND (UNIT-50)

Write irradiation history layout information for
*'" each statepoint calculation.

WRITE(50,20) ARCHIVEID
20 FORMAT (T1,'IRRADIATION LAYOUT. FOR ASSEMBLY: ',A5)

LINECOUNT-LINECOUNT+1
DO 100 STPTCALC-1,NKMOFSTPTCALCS

TOTAL-0.0
WRITE (50,30) CYCLEID(1,STPTCALC), STPTID(1,STPTCALC),

c CYCLEID(2,STPTCALC), STPTID(2,STPTCALC)
30 FORMAT (Ti,'Cycle-',A2,', ',F5.1,' EFPD to Cycle-',A2,
c ', ',F5.1,' EFPD Statepoint Calculation')

LINECOUNT-LINECOUNT+1
WRITE (50,*)
LINECOUNT-LINECOUNT+1
WRITE (50,40)

40 FORMAT (Ti9,'Step',7X,'Exposure at',;5X, 'Mid-Step Boron')
LINECOUNT-LINECOUNT+1
WRITE (50,50)

50 FORMAT (Ti,'Irradiation',5X,'Duration',5X.
c 'End of Step',SX,'Concentration')

LINECOUNT-LINECOUNT+1
WRITE (50,60)

60 FORMAT (Tl, 'Step Number',6X,' (EFPD)',9X,'(EFPD) ',7X,
c ' (ppM)1')

LINECOUNT-LINECOUNT+l
WRITE (50,70)

70 FORMAT (T1,' --------------------------------------
c T44,--------------- .9)

LINECOUNT-LINECOUNT+1
DO 90 STEP-1,NUMBEROFSTEPS(STPTCALC)

TOTAL-TOTAL+STEPLAYOUTS(STPTCALC,STEP)
WRITE (50,80) STEP, STEPLAYOUTS(STPTCALC,STEP),

c TOTAL, BORONLAYOUTS(STPTCALC,STEP)
80 FORMAT (Tl,4X,12,1IX,F6.2,9X,F6.2,11X,F6.1)

LINECOUNT-LINECOUNT+l
90 CONTINUE

WRITE(50,*)
LINECOUNT-LINECOUNT+1

100 CONTINUE
CLOSE(UNIT-50)

RETURN
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END

INSERTIONHISTORY Subroutine:
""' This subroutine tabularizes the nodal insertion
*"'** history for the rodded assembly.

SUBROUTINE INSERTIONHISTORY (NUMOFNODES, NUMBEROFSTEPS,
c NUMOFSTPTCALCS, LINECOUNT, RESULTSFILE, ARCHIVEID,

* c STPTID, CYCLEID, RODINTIME, STEPLAYOUTS)

INTEGER-4 NUMOFNODES, NUMBEROFSTEPS(20), NUMOFSTPTCALCS,
c LINECOUNT, TOPDATAROW, BOTTOMDATAROW, COL, COLFRONT(21),
c TABLEWIDTH, REP, POS, STPTCALC, FRONTSPACES, REARSPACES,
c COLUMNWIDTH(20), FS, RS, STEP, VALUE, N

*

REAL STPTID(2,20), RODINTrME(20,50), STEPLAYOUTS(20,50),
c TEMP, SUM

** .

CHARACTER RESULTSFILE*11, ARCHIVEID*5, CYCLEID(2,20)*2

LOGICAL MULTIPLE, SPECIALFLAG
*

***** Open the file which will contain the nodal insertion history
'''** tabularization for the rodded assembly.

OPEN(UNIT-50,EILE-RESULTSFILESTATUS-'OLD')
REWIND (UNIT-50)
DO 2 POS-i,LINECOUNT

READ(50,*)
2 CONTINUE

'*' Determine the column and row delimiters for use in producing
*** the table of nodal rod insertion history.

TOPDATAROW-15+NUMOFSTPTCALCS+LINECOUNT
BOTTOMDATAROW-TOPDATAROW+(2*(NUMOFNODES-1))
TABLEWIDTH-O
DO 5 COUNT-1,NUMOFSTPTCALCS

COLUMNWIDTH(COUNT)-NUMBEROFSTEPS(COUNT)
TABLEWIDTH-TABLEWIDTH+NUMBEROFSTEPS(COUNT)
IF (NUMBEROFSTEPS(COUNT).GT.9) THEN

TABLEWIDTH-TABLEWIDTH+NUMBEROFSTEPS(COUNT)-9
COLUMNWIDTH (COUNT) -COLUMNWIDTH (COUNT) +

c NUMBEROFSTEPS (COUNT)-9
ENDIF
TABLEWIDTH-TABLEWIDTH+NUMBEROFSTEPS (COUNT)-1
COLUMNWIDTH(COUNT) -COLUMNWIDTH(COUNT)+

c NUMBEROFSTEPS(COUNT)-1
5 CONTINUE

TABLEWIDTH-TABLEWIDTH+(2*(NUMOFSTPTCALCS-1))+10
DO 10 COL-I, (NUMOFSTPTCALCS+l)

IF (COL.EQ.1) THEN
COLFRONT(COL)-i

ELSEIF (COL.EQ.2) THEN
COLFRONT(COL)-11

ELSE
COLFRONT(COL)-COLFRONT(COL-i)+

c COLUMNWIDTH(COL-1)+3
ENDIF

10 CONTINUE
WRITE(50, *)
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WRITE(50,*)
WRITE(50,*)
WRITE(50,')
WRITEt50,20) ARCHIVEID

20 FORMAT(T1,'NODAL ROD ASSEMBLY INSERTION LAYOUT',
c ' FOR FUEL ASSEMBLY: ',A5)
WRITE(50,*)
DO 40 STPTCALC-1, NUMOFSTPTCALCS

WRITE(50,30) CHAR(64+STPTCALC), CYCLEID(I,STPTCALC),
C STPTID(l,STPTCALC), CYCLEID(2,STPTCALC), STPTID(2,STPTCALC)

30 FORMAT(T1,'COLUMN ',A1,': Cycle-',A2,', ',F5.1,
c ' EFPD tq Cycle-',A2,', ',F5.1,
c ' EFPD Statepoint Calculation')

40 CONTINUE
WRITE(50,*)
WRITE(50,50)

50 FORMAT(Ti,'X - Rod assembly inserted in corresponding node'.
c' during the irradiation step')
DO 90 REP-1,1

DO 80 POS-1,TABLEWIDTR
IF (POS.EQ.1) THEN

WRITE(50,60)
60 FORMAT(T1,'-,S)

ELSE
WRITE (50,70)

70 FORMSTV-',S
ENDIF
IF (POS.EQ.TABLEWIDTH) THEN

WRITE(50,*)
ENDIF

80 CONTINUE
90 CONTINUE

WRITE(50,100)
100 FORMAT(T1,' Il',S)

DO 170 STPTCALC-1,NUMOFSTPTCALCS
FRONTSPACES-INT(COLUMNWIDTH(STPTCALC)/2.0)
REARSPACES-COLUMNNIDTM(STPTCALC).-1-FRONTSPACES
DO 120 FS-1,FRONTSPACES

WRITE(50,110)
110 FORMAT(' 'S)

.120 CONTINUE,
wRITE(50,130) CKARd64+STPTCALC)

130 FORMAT(A1,$)
DO 150 RS-1,REARSPACES

WRITE(50,140)
140 FORMAT(' ',S)
150 CONTINUE

IF' (STPTCALC.EQ.NUMOFSTPTCALCS) THEN
WMITE(50,)

ELSE
WRITE(50,160)

160 FORMAT('II',$)
ENDIF

170 CONTINUE
WRITE(50, 1801

180 FORMAT(T1,' NODE t Il',S)
DO 230 STPTCALC-1,NUMOFSTPTCALCS

DO 210 STEP-1,NUMBEROFSTEPS(STPTCALC)
IF (STEP.LT.10) THEN

WRITE(50,190) STEP
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190 FORMAT(I1,$)
ELSE

WRITE(50,200) STEP
200 FORMAT(12,$)

ENDIF
IF (STEP.NE.NUMBEROFSTEPS(STPTCALC)) THEN

WRITE(50,205)
205 FORMAT' I I)

ENDIF
210 CONTINUE

IF (STPTCALC.EQ.NUMOFSTPTCALCS) THEN
WRITE(50,*)

ELSE
WRITE(50,220)

220 FORMAT('II',$)
ENDIF

230 CONTINUE
DO 270 REP-1,1

DO 260 POS-1,TABLEWIDTH
IF (POS.EQ.1) THEN.

WRITE(50,240)
240 FORMAT(T1,'-',S)

ELSE
WRITEt50,250)

250 F0RMAT('-',$)
ENDIF
IF (POS.EQ.TABLEWIDTH) THEN

wRITE(50,*)
ENDIF

260 CONTINUE
270 CONTINUE

DO 530 NODE-1,NUMOFNODES
WRITE(50,280) NODE

280 FORMAT(T1,3X,I2,3X,'Il',S)
DO 520 STPTCALC-1,NUMOFSTPTCALCS

DO 510 STEP-1,NUHBEROFSTEPS(STPTCALC)
IF (STEP.EQ.1) THEN

SUM-STEPLAYOUTS(STPTCALCSTEP)
ELSE

SUM-SUM+STEPIAYOUTS(STPTCALC,STEP)
ENDI F
IF ((RODINTIME(STPTCALC,NODE)-

c INT(RODINTIME(STPTCALC,NODE))).LT.(0.5)) THEN
TEMP-INT (RODINTIME(STPTCALC,NODE))

ELSEIr ((RODINTIME(STPTCALC,NODE)-
c INT(RODINTIKE(STPTCALC,NODE))).GE.(0.5)) THEN

TEMP-INT(RODINTIME(STPTCALC,NODE)+1.0)
ENDIF
VALUE-0
MULTIPLE-. FALSE.
DO 282 K-1,NUMOFNODES

IF ((RODINTIME(STPTCALC,N)-
c INT(RODINTIME(STPTCALCN))).LT.(0.5)) THEN

VALUE-INT(RODINTIHE(STPTCALCN))
ELSEIF ((RODINTIME(STPTCALC,N)-

c INT(RODINTIME(STPTCALCN))).GE.(0.5)) THEN
VALUE-INT(RODINTIME(STPTCALC,N)+1.O)

ENDIF
IF ((N.NE.NODE).AND.(TEMP.EQ.VALUE)) THEN

MULTIPLE-.TRUE.
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ENDIF
282 CONTINUE

IF (MULTIPLE.EQ..FALSE.) THEN
TENP-RODINTIUE(STPTCALC,NODE)

ENDIF
IF ((STEP.EQ.NUMBEROFSTEPS(STPTCALC)).AND.

c ISTEPLAYOUTS(STPTCALC,STEP).LT.(0.5))) THEN
TEMP-RODINTIME(STPTCALCNODE)
SPECIALFLAG-.TRUE.

ELSE
SPECIALFLAG-.FALSE.

ENDIF
IF (SPECIALFLAG.EQ..FALSE.) THEN
IF ((SUM.LE.TEMP).OR.((SUM-TEMP).LT.(0.5))) THEN

IF (STEP.GT.9) THEN
IF ((STEP.EQ.NUMBEROFSTEPS(STPTCALC)).AND.

c (STPTCALC.EQ. NMOFSTPTCALCS)) THEN
WRITE(50,295)

285 FORHAT('X ',I$)
ELSEIF (STEP.NE.NUMBEROFSTEPS(STPTCALC)) THEN

WRITE(50,290)
290 FORMAT('X I'.$)

ELSE
WRITE (50 300)

300 FORMATV'X Il'.$)
ENDIF
ELSEIF (STEP.LE.9) THEN

IF ((STEP.EQ.NUMBEROFSTEPS(STPTCALC)).AND.
c (STPTCALC.EQ.NUMOFSTPTCALCS)) THEN

WRITE(50,305)
305 FORMAT I 'X' ,$)

ELSEIF (STEP.NE.NUMBEROFSTEPS(STPTCALC)) THEN
WRITE(50,310)

310 FORMAT('XIXS)
ELSE

WRITE(50,320)
320 FORMAT(I'XII',$)

ENDIF
ENDIF

ELSE
IF (STEP.GT.9) THEN
IF ((STEP.EQ.NUMBEROFSTEPS(STPTCALC)).AND.

c (STPTCALC.EQ.NUMOFSTPTCALCS)) THEN
WRITE(50,330)

330 FORMATV' '"I
ELSEIF (STEP.NE.NUMBEROFSTEPS(STPTCALC)) THEN

RRITE(50,340)
340 FORMAT(I' I',$)

ELSE
WRITE(50, 350)

350 FORMAT(' Il',S)
ENDIF
ELSEIF (STEP.LE.9) THEN
IF ((STEP.EQ.NUMBEROFSTEPS(STPTCALC)).AND.

c (STPTCALC.EQ.NUMOFSTPTCALCS)) THEN
WRITE(50,360)

360 FORHATV' ',S)
ELSEIF (STEP.NE.NU!4BEROFSTEPS(STPTCALC)) THEN

VRITE(50,370)
370 PORMT(I' I',$)
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ELSE
WRITE(50,380)

380 FORMAT(' Il',$)
ENDIF
ENDIF

ENDIF
ELSEIF (SPECrALFLG.EQ..TRUE.) THEN
IF ((SUM.LE.TEMP).OR.((SUM-TEMP).LE.(0.0001))) THEN

IF (STEP.GT.9) THEN
IF ((STEP.EQ.N NUMBEROFSTEPS(STPTCALC)).AND.

c (STPTCALC.EQ.NUMOFSTPTCALCS)) THEN
WRITE(50,390)

390 FORMATV'X ',S)
ELSEIF (STEP.NE.NUMBEROFSTEPS(STPTCALC)) THEN

WRITE(50,400)
400 FORMAT('X I',$)

ELSE
WRITE(50,410)

410 FORMAT('X li'lt)
ENDIF

ELSEIF (STEP.LE.9) THEN
IF t(STEP.EQ.NUMBEROFSTEPS(STPTCALC)).AND.

c (STPTCALC.EQ.NUMOFSTPTCALCS)) THEN
WRITE(50,420)

420 FORMAT('X',$)
ELSEIF (STEP.NE.NUKBEROFSTEPS(STPTCALC3) THEN

WRITE(50,430)
430 FORMAIT'XI',$)

ELSE
WRITE(50,440)

440 FORMST('XIl',$)
ENDIF

ENDIF
ELSE

IF (STEP.GT.9) THEN
IF ((STEP.EQ.NUMBEROFSTEPS(STPTCALC)).AND.

c (STPTCALC.EQ.NUMOFSTPTCALCS)) THEN
WRITEl50,450)

450 FORMAT( ',$
ELSEIF (STEP.NE.NUMHEROFSTEPS(STPTCALC)I THEN
I WRITE(50,460)

460 FORHAT(' I',$)
ELSE

WRITE(50,470)
470 FORMATV' 1I',$)

ENDIF
ELSEIF (STEP.LE.9) THEN
IF ((STEP.EQ.NUMBEROFSTEPS(STPTCALC)).AND.

C (STPTCALC.EQ.NUMOFSTPTCALCS)) THEN
WRITE(50,490)

480 FORMAT ' 'I, S)
ELSEIF (STEP.NE.NUtIBEROFSTEPS(STPTCALC)) THEN

WRITE(50,490)
490 FORMAT(' I',$)

ELSE
WRITE(50,500)

500 FORMAT( II',$)
ENDIF

*ENDIF
ENDIF
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ENDIF
510 CONTINUE
520 CONTINUE

WRITE(50,*)
530 CONTINUE

DO 570 REP-1,1
DO 560 POS-1,TABLEwrDTH

IF (POS.EQ.1) THEN
WRITE(50,540)

540 FORMAT(T1,'-',$)
ELSE

WRITE(50,550)
550 FORMAT('-',$)

ENDIF
IF (POS.EQ.TABLENIDTH) THEN

WRITE(50,*)
ENDIF

560 CONTINUE
570 CONTINUE

RETURN
END
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N
Crystal River, Unit 3
eR3
"grmu
2.54
46363
208
I.4472
0.9398
0.95758
1.0922
360.1n
X
INCOUEL
0.005757609
ZIRC-4
640.0
V
6

2200.0
U

3 0.63246
2 0.67310
3 0.81397
S00 2.97599
3 2.99939
I
5
O.S
0 SPECIAL

IA
I
0
0
0
193.29
268.3
413
01
la
2
0
0
0
142.2
166.0
14.792
97.0
171.3
217.0
01
02
I
0
0
0
164.0
166.5
212.0
01
03
3
0
0
0
168.5

sThis is not a pick-u case
sReactor Identifler
:Prefix Idmntifier for reactor
:Scale crocsssection library
sU-235 u mnrichmmnt in U of U02

rmss of U per asszbly
2 lIber of fuel rods in assemly

Pln-pitch In messby (cm)
s Ful pellet diameter (cm)

Fuel rod cladding ID (ce)
Fuel rod cledding CD le)
Fuel stck height (cm)

A: lo axial blanket fuel
:Scar grid _aterial
:Vol. frac. of mod. displaced by grids
:Fuel rod cladding material
sAvg. fuel rod cledding top. )

No cladding mterialse ther than ZIRC-4
limber of claddino mterials needed other than ZIRC-4
sAS2iH mterial mixture number for clod matarlal below

sCladding moteriel for CR's
s tam pressure tpef)
s Activate OPIA tracking

s of radial rone In the standard Path I model
Standard Path I model (Input Card 20)

sf of cross-section libraries per irradiation step
US As output print level
Zone meh factor for KOSRNPH

s lo special XSDINP control parieter specs.
2 f of Insertion reactor cycles
s Insertion reactor cycle Identifier
s f of stptr in cycle
s Stpt EFPD

Length to stpt in calendar days
2 0ontUM at stpt
s Says of downtime at EXC
sTotal cycle EFPO
sTotal cycle length in calendar days
sInteger position of asseebly In cycle
s Insertion reactor cycle Identifier
s of stpts In cycle
s Stpt EFPD
s Length to stpt In calendar days
: Downtlm at stpt
s Stpt EFPD
: Length to Mtpt in calendar days

Dowetlom at stpt
s Says of downtim at EOC
: Total cycle EFPD
s Total cycle length In calendar days
s Integer position of asreetly In cycle

Insertion reactor cycle identifier
s of stpts In cycle
: Stpt EFPO
Length to stpt in calendar days

I towittlm at stpt
s Says of downtima at EOC
s Total cycle EFPO
s Total cycle leonth In calendar days
s Integer position of assembly In cycle
2 Insertion reactor cycle identifier

s of stpts in cycle
s Stpt EFfD
s Length to stpt in calendar days

sowntim at stpt
s Stpt EFPD
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193.0 : Length to Stpt In tteandar day
16.M t SDowt1tm It stpt
250.0 : Stpt EFPD
325.M S Length to *tpt in Calender days

2.333 I Sowntiu at stpt
73.0 I Days of dowtfss at EOC
323.0 s Total cycle EmD
416.0 : Tot a cycle loenth In caldr days
01 : Integer position of assbly In cycle
Y s Flog for varlable or constant ieradiatolen step specs
1 a Relative lnrerttn cycle
1 Reloative statpoint In InSertion cycle
6 s llr of steps In statepont calculation
41.67 913.3 : step length (EmD), Kid-step pb
68.61 902.9 a step ltngth (EmD), Nid-step ppb
68.61 7.8 I stop lenth (EW), lid-step ppb
43.05 663.5 I Step length (ED), Nid-step ppsb
43.05 575.6 g Step length (E)D) Kid-step pb
3.87 505.6 s step length (EM). Nid-step pprb

2 : Relative ineertion cycle
¶ t Relative statepoint In Insertion cycle
10 s luber of steps in sttepoint calculation
4.67 S41.2 Stp ltngth (EM). rlid-step pb

25.50 569.2 s ftep length (EM), lid-step ppmb
43.28 44.2 step tongth (EFPD), lid-step Fb
43.28 309.6 s step length (EFPD), lid-step ppb
9.26 279.6 : step length (EFPD), lid-step ppb
1.00 284.2 I step leNth (EFPD). Kid-sup ppub
1.00 285.1 s Step length (EFPO) Klid-step ppmb
6.91 8.r7 . Step ltngth (EFPD). Kid-step ppb
7.09 Z84.3 s Step ltngth (EFPD) Nlid-step Pppb

.20 280.6 s Step ltngth (EtP0) Mid-step ppb
2 s Relative statepoInt in Insertion cycle
4 s luwer ot steps In rtatepolnt calculation
6.57 277.1 a step length (EPD). lid-stp ppb-
5.45 266.5 s Step length (EFmD), lid-step ppmb

16.98 204.7 s step length (EFPD), lid-step ppb-
.10 157.6 a Step length 1EM), 0lidrstep ppnb

3 s RelatIve Insertion cycle
1 Rtelative statepoint in Insertion cycle
3 : Kuber of steps In statapoint calculation
55.5 688.93 : step length (Et1). lid-step ppb
55.5 527.51 : step ltngth CEFD), lid-step porb
55.5 353.48 s step length (CSFP) 1 lid-step ppb
4 : Rolttive Insertion cycle
I Reloative Statepont in Insertion cycle
3 : lumber of steps in statepoint calculation
56.167 180.38 I Step lngth (EFPD), lid-step ppvb
56.167 694.68 a Step lenth (EFPD), lid-step ippb
56.167 536.65 : Step length (EFPD), id-step Wb
2 : Relative statepoint in Insertion cycle
2 s Ktrber of steps In statepoint calculation
40.75 382.60 : Step length (EFPD), Kid-step ppb
40.75 267.17 s Step length (ErPD), Kid-step ppb
3 s Relative stetpoint In Insertion cycle
2 s Hurber of stv In statepoint calculation
36.5 234.64 s Step length (EFP0) Mid-step pplb
36.5 128.17 a Step length (EFPDm) Kid-step pprb
l s .of axial nodes In CaC format
1 17.700 2 Node f, node height (cm)
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
6 20.0025
9 20.0025
10 20.0025
11 20.0025
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t ~~~12;
13 ;
14
15
16
17

.13 ;
RWDED
20
I

20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
22.3520

1 I I 1 16 7 1
1
I1 2 1 15 7 1
1
I1 3 115 7 1
I
11 4 1 14 7 1
1
1 1 14 7 1

1 1 6 1 13 7 1

2 11117 7 1
1
2 1 2 1 16 7 1
I
2 1 3 1 15 7 1
I
2 1 4 1 15 7 1

2 1 5 1 14 7 1
2
2 1 6 1 6 7 1
2 1 6 13 14 7 1
2
2 1 7 I 5 7 12 1715 1712 1 7 14 14 7 1

2191371
2 2 1 I 5 7 1
1

2 Z 2 1 3 7 1
2 1 10 1 3 7 1
I

22s1571

2 Z 4 1 4 7 1

¶

22214 71.
I
2 24 13 71
1
7
4
47000 79.8
49000 15.0
48O00 5.0
13027 0.2
1
10.17 6

7 0.49784
5 0.50546
6 0.55M0
3 0.63246
2 0.67310
3 0.81397
500 2.38205
3 2.40078
3 0.497K4

s lumber of irradiation t"ps with CIA Inserted
t Xster of axist section with CA inserted in step I
t Inpt card 473
s lumber of axilt sectien with CUA Inserted In step 2
:Input card 473

stumber of axial section with CA inserted In step 3
:Input card 473
:Nustr of axial section with CRA Inserted In step 4

Input card 473
stnuber of axial section with CIA Inserted in step 5

x Irfut card 473
Numbder of axial section with CUA Inserted In step 6

s Input card 473
ist ber of axial section with CU Inserted In step 7

:tnput card 47D
* stubr of axial section with Cu inserted in step a
s Input card 473
:Nutber of axial section with CU Inserted In step 9
: Input card 473
sIurber of exial section with CUA inserted In step 10
: Input card 473

Misuter of axiel section with CIU inserted In step 11
a Input card 473

_ 5 M er of axial section with CU inserted In step 12
: Input card 470
: Input card 473
:Number of axial section with CRA inserted in. step 13

Inputt card 473
:Input card 473
:Nsuter of axial section with CU inserted In step 14

A Irputcard 47l
turter of axial section with CU inserted In step 15
: Inpit card 478

Mistber of axial section with CU inserted In step 16
: Input card 473
:Muiser of axial section with CRA inserted In step 17
: Input card 473
tmbser of axial section with CU Inserted In step la

: Irpat card 473
s umber of axial section with CUA Inserted In step 19
t Itput card 473
: luiber of axial section with CUA Inserted in step 20
sItput card 473

lumber of different CUA absorber material mixtures
SAS2H material mixture r r for CU absorber
N lumber of Isotopes or elstanm In the CtU absorber

a SCALE Isotope ID, Isotope' wtZ
* SCALE Isotope ID, Isotope wt
s SCALE Isotope ID, Isotope wtl
: SCALE Isotope ID. Isotope wtS
t lmber of CU designs
t Cl absorber d slty CR clad SAS2H mt. ix. rstr
: Muiser of radial zones in Path s model with CRA inserted
: Path I model CUA inserted Orput Card 47J)

: Path 6 model CU ranoved (irput Card 47K)
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3 03S0546
3 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939
NO APSRA INSERTIOS
18
I 17.7800
2 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
881.9

1055.5
1169.8
1222.7
1247.6
1257.8
1262.6
1267.6
1275.2
1285.4
1295.9
1303.4
1305.7
1302.6
1318.7
1561.3
1475.9
1191.X

1 17.7800
2 20.0025
3 20.0025
4 2D.0025
5 20.0025
6 20.0025
7 20.0025
8 2D.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
974.7

1135.9
1186.3
1178.1
1153.1
1128.4

HISTORY
: of fuel tow' exigl nodes
: Nde t, node height (co)

(1o-I¶ to EOC-MA)

& # of fuel tuip axial nodes (3CC-1 to Stpt2-10)
: Node #, node height (cm)



Apr 03 14:28 1997 Fite Name: AO1.dat *IAOOOOl071t-0200004O WtV 00 ATTACUNT IV - Pate 5

1108.3
1094.5
1086.6
1083.5
1085.1
1089.7
1096.8
1104.0
1114.5
1257.0
1271.5
1100.7
la
¶ 17.7800
2 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
1 22.3520
912.6

1033.5
1084.4
1168.3
1428.3
1490.9
1501.4
1504.9
1507.4
1510.2
1512.9
1513.2
1505.7
1478.7
1390.7
1233.5
1128.2
974.7

la
1 17.7300
2 Z0.0025
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
I8 22.3520
974.1

1120.5

:fo ultop axial nodes CStpt-1U to EOCIU2)

: e f fue1 temp .x11t uiodts (BOC-2 to EO0-2)
;. tNode #U roxe Mighbt (cm)
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9

1189.6
1209.5
1211.3
1205.6
1201.9
1199.5
1196.7
1191.9
1153.6
1171.5
1155.5
1132.8
1084.0
1005.7
957.9
866.9

18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
S 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
968.2

1107.5
1151.9
1149.8
1138.4
11Z4.8
1116.0
1112.9
1116.6
1126.7
1140.4
1153.2
1161.0

158.9
1128.4
1061.8
1009.0
915.6

18
1 17.m0
2 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

S # of fuel tap uxlal rodes (30C3 to Stpt2-)
: Mode U, node height (cm)

: s of fuel tep axial nodes (Stpt2-3 to ftpt3-3)
: Node #, node height (cm)
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17 20.0025
is 22.3520
1006.3
1108.0
1126.5
1111.8
1093.3
1079.3
1071.7
1068.2
1067.3
1068.0
1069.3
1070.6
1072.0
1071.6
1054.6
1012.1
985.7
923.6

18
1 17.7800
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
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0231
0.0231
0.0230
0.0229
0.0228
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
S 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025

s of mod spec vol axial nodes CBC-lA to EOC-1A0
s Node U. node helgIt (cm)

s * of mod epec vol axial nodes (WC3-13 to stpt2-19)
: Node *, node height (cm)



Apr 03 14:28 1997 File Name: A01I.dt guAoDMDO-1717-2=-WW REV 00 ATTACHMENT IV P- P

13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0225
0.0224
'0.0223
0.0222
0.0222
0.0221
0.0220
0.0219
0.0219
0.0213
0.0217
0.0216
18
1 17.700
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
3 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
0.0237
0.0236
0.0235
0.0234
0.0233
0.0232
0.0230
0.0229
0.0227
0.0225
0.0224
0.0223
0.0221
0.0220
0.0219
0.0217
0.0217
0.0216
18
1 17.7300
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025

t # of mod spec vol exisl nodes (Stpt2*10 to SOC-Il)
N Mode f node height (cs)

s # of mod epec vol axial nodes (OC-2 to EOC-2)
t No1e # node height (cm)
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9 20.0025
1O 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
0.0231
0.0231
0.0230
0.0229
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0219
0.0218
0.0217
0.0216
0.0216
16
1 17.7800
2 ZO.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0232
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.7800
2 ZO.0025
3 20.0025
4 20.0025

- :19 of rod spec vat exjst node C3W3 to Stpt2-3)
x ode #U node height (cm)

: U of Mod spe vol axiat unodes (StptZ-3 to Stpt3-3)
: ode #, usded height (cm')
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5 20.0025
6 20.0025
7 20.0025
a 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
19 22.3520
0.0232
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0 .0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
11
1 17.7800
2 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
I1 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
I8

: 1 of bump exial nodes (O-MA)
M Mode U, rode height (ct)

: # of bmw axial nodes (BOC-1l).
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1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
2.816
4.715
6.179
7.134
7.720
8.056
8.232
8.306
8.314
8.275
8.206
8.129
8.077
8.211
9.357

11.135
10.619
6.746

Ia
1 17.7800
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0OZ5
10 20.002
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
4.819
7.860
9.908

11.075
11.694
11.953
12.045
12.060
12.042
12.010
11.979
11.963
11.987
12.208
13.574

: Nodul# node height (cm)

: of bxupq axist nodes CStpt2-1E)
Node U, node heigh~t (cm)



Apr 03 14:28 1997 File Wane: A01I;dat IACCOODOO01717402000-40 UEV 00 ATTACENT IV - uPe 12

16.249
15.740
10.259
18

2 2
3 2
4 2
5 2
6 2

7 2
8 2
9 2
10 2
11 a
12 2
13 2
14 2
15 2
16 2
17 2
18 2
5.191
8.429

10.599
11.995
12.770
13.190
13.318
13.341
13.329
13.308
13.294
13.297
13.332
13.535
14.814
17.321
16.644
10.859
15

17.7800
20.0025
20.0025
20.0025
!0.0025
20.0025
20.0025
20.0025
20.0025
!0.0025
!0.0025
!0.0025
!0.0025
20.0025
20.0025
20.0025
20.0025
22.3520

: # of burmnp s1lgI nodes (IOC-2)
: Node #, node height (cm)

: of burmup mxlit nodes (BOC-3)
a Node #, node height (cm)1 17.7800

2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 - 20.0025
a 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
7.992

12.840
15.827
17.481
18.282
18.646
08.721
18.702
18.662
18.630
18.616
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18.619
18.633
18.754
19.753
21.717
20.470
13.470
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.00Z5
9 20.0025
t0 20.0025
II 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
10.720
17.114
20.924
22.904
23.812
24.195
24.276
24.275
24.283
24.335
24.424
24.518
24.577
24.659
25.403
26.806
24.902
16.497
18
1 17.78o0
2 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 20.00Z5
13 20.0025
14 20.00Z5
15 20.0025
16 20.0025
17. 20.0025
18 22.3520
12.280
19.411
23.509
25.524
26.395
26.737
26.797

: I of brmi axisal todes (stptZ-3)
:HNo& I node buight (Cs)

t * of bump axiat nodes (Stpt3-3)
zNode # node height (cm)
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26.793
26.815
26.893
27.016
27.1U8
27.247
27.358
28.056
29.285
27.150
18.111
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,11 * : This s not a Pick- cas
Crystal liver, Unit 3 s Reactor Identifier
CR3 s Prefix Identifier for reactor
44grop :s case cross-section library
2.54 V-235 wtS enrichment in U of U02
46363s :Grams of U pFr asseobly

.208 : Number of fuel rods In assembly
1.442M : Pin-pitch In assetbly 'Cm)
0.9398 s Fuel pellet diameter (en)
0.95758 : Fuel rod cladding to (cm)
1.0922 s Fuel rod cladding CD (cm)
360.172 : Fuel stack height (c)

:N o axial blanket fuel
INCONEL : Spacer grid internal
0.005757609 YVol. free. of mod, displaced by grids
ZIRC-4 : Fuel rod cladding iaterast
640.0 : Avg. fuel red cladding tep. tO
* aNo cladding materials other than ZIRC-4
2200.0 System pressure (psi)
Y :Activate OPIA tracking
1 a uiber of reactor cycles with 8PRA
10 a tof llA designs 6of non-AI23I4C 8P's
3.7 1.15 L.S85753a 16 2 4 a IrVA Card lOC
8 . i of rd iall tore In BPRi Path I *odel
4 0.43180 3PMA Path I model (Irput Card IZE)
5 0.4720
2 0.54610
3 0.63246
2 0.67310
3 0.81397
500 2.91402
3 2.93U93 _
3 0.43180 a Path I model with P2A removed (input Cart
3 0.4572O
3 O.S4610
3 0.63246
2 0.67310
3 0.81397
500 2.91402
3 2.93693
6 0.43180 : *PR Path I model above absorber tUnput Ca
5 0.45720
2 0.54610
3 0.63246
2 0.67310
3 0.81397
500 2.91402
3 2.93693
AL203 6 M Hat. above absorber n CPR, US2N hat. six
1 1 2 17 LPRA Insertion history (IrpAt Card 18M)
S s I of radial zones In the standard Path 3 a
3 0.63246 s tandard Path I model (Input Card 20)
2 0.67310
3 0.81397
500 2.97599
3 2.99939
I :# of cross-section libraries per irrdiati
5 s SAS2H output print level
0.5 : Zone mesh factor for ISORUPM
Yo SPECIAL s No special XSDRNP control parameter specs
3 s I of Insertion reactor cycles
IA s Insertion reactor cycle identifier
I s : of stpts In cycle
0 sStpt EFPD
0 s Length to stpt In calendar days
0 : Owntime at stpt
195.29 : Days of dmintime at EOC
268.5 : Total cycle EFPD
413.0 s Total cycle length In calendar days
04 : Integer position of asseffbly In cycle

I 16F)

4rd 180)

odel

on step
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10 : Insertion reactor cycle fdentiffer
2 s-0 of Otpts in cycle
0 t Stpt EFPD
0 s Length to stpt In caltndar days
o . Domant1e at stpt
142.2 6 gtpt EFP0
166.0 t Length to stpt in catendar days
14.792 a Domtfom at stpt
97.0 a Days of downtime at ECC
171.3 ITotal cyclo EFPD
217.0 a Total cycle length In calondar days
04 i Integer position of assembly in cycle
02 a Insertion reactor cycle identifier
I s f of stpts fn cycle
0 : Stpt EFPD
0 : Length to stpt in calendar days
o : Dtwntime at stpt
164.0 : Dyow ofe d ntiet at EOC
166.5 : Total cycle EFPF
212.0 a Total cycle length In calendar days
26 : Integer position of assoubly in cycLe
V : Flog for variable or constant irradiation step specs
I Roelative Insertion cycle I
1 : Relative stpt f In Insertion cycle
67.2 : Irradiation step length In EFPD
4 : of Irradiation steps to next stpt
921.02 : ppmb
372.24 : p b
ns8.29 I ppb
608.17 . :prb
2 : Relative Insertion cycle f
1 R : Relative stpt f in insertion cycle
71.1 : Irradiation step length In EFPD
2 : f of irradiation steps to next stpt
518.65 A prb
256.11 ppmb
2 Relative stpt if in Insertion cycle
29.1 : Irradiation step length in EFPD
I : 4 of Irradiation steps to next stpt
237.S4 : ppmb
3 : Relative insertion cycle f
I s Relative stpt f in Insertion cycle
55.5 a Irradiation step length In EFPC
3 : f of irradiation steps to next stpt
688.93 f ppnb
527.51 : ppob
353.48 :3
18 : lof axial nodes in CRC format
1 17.7300 : Mode node height (cm)
2 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
NO CRA INSERTION 11STORY
hO APStA INSERTION HISTORY
18 I f of fuel teop axil nodes tW C-1A to EOC-1A)
1 17.7300 : Node #, node height (cm)
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2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.002S
8 20.0025
9 2D.0025
10 20.0025
11 Z0.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
1003.2
1223.7
1384.5
1474.8
1512.2
1524.8
1528.5
1534.6
1547.3
1566.7
1587.9
1600.7
1595.7
1573.7
1538.3
1470.6
1347.9
1119.1
18
1 17.7800
2 20.0025
3 ZO.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
1137.0
1341.4
1424.4
1411.0
1368.0
1327.9
128.2
1279.0
1268.6
1264.8
1266.9
1275.4
1289.5
1308.3
1330.3
1344.4

: of fuel teWq "axie nodes (BOC-IB to Stpt2-IB)
: Mods #, node height (en)
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1308.8
1109.5
It
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 Z0.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
1111.1
1267.6
1288.1
1255.8
1226.7
1209.2
1199.5
1193.5
118S.7
185.4

1186.3
1191.8
1197.4
1199.5
1196.3
1183.5
1141.3
983.4

18
1 17.7500
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 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
0.0239
0.0238
0.0237
0.0235
0.0234
0.0232
0.0231
0.0229
0.0228
0.0226
0.0225
0.0223

s # of foel teoi axial nodn (StptZ-IB to E0C11)
: Node , nlode huight (em)

: 4 of mod spec vol axial nodes (BOC-IA to EOC-IA)
: Node #, node height (cm)
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0.0222
0.0220
0.0219
0.0218
0.0217
0.0216
18
I 17.780
2 20.0025
3 20.0025
4 20.0025
S 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
0.0237
0.0235
0.0234
0.0233
0.0231
0.0230
0.0228
0.0227
0.0226
0.0225
0.0224
0.0222
0.0221
0.0220
0.0219
0.0215
0.0217
0.0216
Is
1 17.7800
2 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
0.0234
0.0233
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226

: I of mod Spec Vol axial nodes (OC-18 to Stpt2-15)
: Node f, node height (Ces)

: * of mod spec vol axial nodes CStpt2-18 to tOC-lB)
: Node f, node height Cm)
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0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
18
1 17.780
Z 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
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1I
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.00M
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
4.168
6.942
9.426

11.077

# of burnp axial nodes (OC=-IA)
: lode fI node height (es)

: of furmup axlt nodes (BOC-1l)
: Mode #U node height cam)
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12.0U
12.595
12.881
12.996
12.980
12.B38
12.582
12.272
11.997
11.757
11.417
10.676
9.09m
6.066

18
1 17.7100
2 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
7.050

11.500
14.855
16.798
17.756
18.176
18.334
18.359
18.295
1.145
17.927
17.714
17.589
17.532
17.355
16.616
14.510
9.593

18
1 17.7800
2 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

: * of burnup axial nodes (ltpt2-11)
: Mode #. node height (cm)

a Of of bTip axial rodes (BOC-2)
: Mode #, node height (cm)
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7.708
12.474
15.921
17.847
15.769
19.161
19.295
19.306
19.230
19.077
18.874
18.692
18.604
18.575
18.406
17.637
15.425
10.199
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X TMe is rat n pick-up case
Crystal River. unit 3 : Reactor Identiffor
C13 s Prefix Identifier for reactor
"4grow4 s Scate cross-sectin library
1.93 s U-235 t% enrichment in U of U02
4630 2 gram of U per asesmly
208 a Eader of fuel rods in assembly
.4"272 s Pin-pitch In assavbly (cm)

0.9398 t Fuel pellet diameter Ce)
0.957 i Fuel rod cladling ID (cm)
1.0922 s Fuel rod cladding CD cen)
360.172 2 Fuel stock height Cc.)
Il s No axial blanket fuel
INECOEL t Spacer grid material
0.005757609 : Vol. froc. of Nmd. displaced by grids
ZIRC-4 t fuel red cladding material
64.0 : Avg. fuel rod clalding temp. (K)
r a Cladding materials other than ZIRC-4
1 a Number of cladding materials needed other than ZIIC-4
6 : SASZH material mixture nI ber for clad material below
tS304 : Cladding muterial for Cles
2200.0 a System pressure (pai)
N a Activate CPRA tracking
5 a fof radial zones in the standard Path 0 model
3 0.6326 3 Standard Path S model (Input Card 20)
2 0.67310
3 0.81397
500 2.97599
3 2.99939
1 a f of cross-section libraries per irradiation step
5 a SAS2H output print level
0.5 _ Zone mesh factor for XSODIPR
No SPECIAL a No special XSDRNPH control parameter apecs.
2 a I of Insertion reactor cycles
IA : Insertlon reactor cycle identifier
I : of ttpts in cycle
0 Stpt EPD
0 a Length to stpt In calendar days
0 Downtime at stpt
195.292 s Days of downtime at EoC
268.8 s Totcl cycle EFPD
413 s Total cycle length in calendar days
05 : Integer position of ass.*bly In cycle
1P s Insertion reactor cycle identifier
2 : # of tpts in cycle
0 : Stpt EFPD
0 : Length to stpt in calerdar days
0 s Downtime at stpt
142.2 s Stpt EFPD
166.0 : Length to stpt in calendar days
14.792 a Dontime at stpt
97.0 ays eo downtime at EOC
171.3 a Total cycle EFPD
217.0 a Total cycle length In calender days
05 s Integer position of asseably In cycle
T : Flag for variable or constant irradiation step specs
1 a Relative Insertion cycle
I a Relative statepoint In Insertion cycle
6 s Nuwber of steps In statepoint calculation
5.03 902.3 i Step length (EP), Mid-step ppeb

59.89 921.8 a Step length (EFPO) Hid-step pprb
59.e9 884.0 s Step length (EPD). Mid-step pprb
37.49 767.1 s Step length tEMa). Nid-step ppnb
57.49 438.T a Step length (EFP). Nid-step ppob
29.02 590.7 : Step length CEPO), Mid-step ppmb
2 a Relative Insertion cycle
1 a Relative statepoint In insertion cycle
6 s Number of steps In statepoint calculation
4.51 541.0 s Step length (EFPD), MId-step ppib

42.03 549.3 : Step length (EFPD), Kid-step ppmb
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35.53 422.8
35.53 I1
7.92 279.5
16.68 289.0

29.10 2s7.54
18
1 17.7500
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 Z0.0025
8 2D.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
ROODED
10

1 I 1I1 3 71
I
1 1 212 7 1
I
I 1 312 7 1

1 1 4 11 7 1
1141 171

1
2 1 1 471

1
2 1 1 2 7 1
1
2 1 412 7 1
1
2 151 171

7
4
47000 79.8
49000 15.0
48000 5.0
13027 0.2
I
10.17 6

7 0.4978
5 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.38205
3 2.40078
3 0.49784
3 0.50546
3 0.5880
3 0.63246

2
a
a
a
a
a
a

step length (EFP0, Mlid-step pp>
Step length (EFP0), Hid-stop ppab
Step length EFPO),* Nid-step ppb
step length (EFPD), lid-step pFb
Reletiv statepoint In insertion cycle
Numiber of steps In statepoInt calculetion
step lergth EUPD), Hid-step ppnb
I of axial node In Cac formt
lode E. node height (cm)

: Number of irradiation atep with CiA inserted
s Eurter of axial section with CtA inserted In step I
: Input card 475
: lui*er of axial section with CIA Inserted In step 2
* Input card 47
a Number of axial section with CKA inserted In step 3
z Input card 478
a Ewiber of axial section with CRA Inserted In-step 4
: Input card 475
: Number of axiat section with CRA inserted In step 5
a Input card 475
: luber of axist section with CRA inserted In step A
t Input card 475
t Number of exiat section with CRA Inserted in step 7
: Input card 475
s Number of exisl section with CIA inserted In step E
: Input card 4T7
: umber of axial section with CIA inserted In step 9
: Input card 471
: lumber of axial section with CRA Inserted In step 10
: Input card 475
: lumber of different CXA absorber material mixtures
: PA52 material mixture umber for CIA absorber
t Number of Isotopes or elements In the CRA absorber
s SCALE ieat" ID, Isotope Iti
s SCALE isotope ID, Isotope wt%
i SCALE Isotope ID, Isotope wt%
i SCALE isotope ID,.Isotope wtX
: huaber of CRA designs
s CI absorber densitye Cl tad A21 mt. mix. nuwber
2 humber of radial zones In Path b *odel with CRA inserted
: Path B model CRA Inserted Cinput Card 47J)

: Path model CRA removed (Input Card 47K)
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I- 2 0.67310
3 0.81397
500 2.97599
3 2.99939
X0 APIRA INSERTION HISTORY
18 s 9of fuel to* Wxeal d BOC-IA to SOC-IA)
1 17.7800 N Mode 0, node height (cm)
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 2D.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
825.3
993.2

1279.6
1403.0
1443.2
1456.5
1462.9
U72.1
1488.3
1511.8
1534.7
1545.9
1535.9
1503.9
1458.5
1393.7
1283.3
1040.6
18 s of fuel tzp axial nodes (HOC-lB to Stpt2-1S)
1 17.7800 nEode l, node helght (cm)
2 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
925.7

1131.7
1344.4
1340.7
1300.8
1265.2
1238.8
1221.7
1212.1
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.- 1207.7
1208.0
1214.4
1226.6
1243.8
1265.3
1279.9
1245.T
1073.7
18
1 17.7800
2 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
0.0236
0.0235
0.0234
0.0233
0.0232
0.0230
0.0229
0.0228
0.0226
0.0225
0.0224
O.OZ2
0.0221
0.0220
0.0219
0.0217
0.0217
0.0216
18
1 17.7800
2 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
0.0233
0.0233
0.0232
0.0230
0.0229

: # of mod swc vat axial nodes r(OC-IA to EOC-IA)
H od. , node height (cm)

U of sod spec vol axial nodes (SOC-1 to Stpt2-1S)
N ode #, node height (cm)
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0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
p.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7noo
Z 20.0025
3 Z0.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.002S
1I 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
13 22.3520
2.U5

: Uf burnup axial rodks CUOC-IA)
Node #, node heght cm)

: * of bur aial ist (nleOC1)
:Node #, node heught (cm)
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S.137
8.442

10.198
11.117
¶1.623
11.884
11.985
11.956
11.795
11.501
11.149
10.864
10.663
10.418
9.841
8.445
5.210

1a
1 17.7500
Z 20.0025
3 Z0.0025
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
1T 20.0025
18 22.3520
4.124
7.935

12.475
15.090
16.172
16.599
16.758
16.752
16.708
16.527
16.247
15.966
15.807
15.768
15.684
15.130
13.267
8.365

: I of burmp axial nodes (Stpt2-1I)
: Mode I. node height (cm)
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I t This Is not a pick-up eus-
Crystal River, Unit 5 s Reactor Identifier
C13 s Prefix Identifier for reactor
U greOp : Scale cross-section library
2.33 :U 1-3 wdt enrichment in U of LO2
463630 : Cram of U per sssegbly
20 : udber of full rods in assembly
1 .U 2 :pin-pitch In assembly (cm)
0.9395 s Fuel pellet dimter (cm)
0.95758 I Fuel rod cladding ID (cm)
1.0922 Fuel rod cladding C (cm)
360.17 n Fuel stack hefoht (cm)
H s o WMlal blanket fuel
INCOMEL : Spacer grld waterial
0.005757609 : Vol. frac. of mod. displaced by grids
ZIRC 4 : Fuel red cladding material
64O.0 : Avg. fuel rod cladding teop. (C)
Y : No cladding materials other than ZIRC-4
1 : lNmber of cladding materials needed other than ZIRC-4
6 : S1S2H material mixture nutber for clad material below
Ss304 : Cladding material for CR's
2200.0 * Syst=r pressure (psi)
N : Activate PUA tracking
5 iI of radial zones In the standard Path model
3 0.63246 : Standard Path 1 medel (Input Card 20)
2 0.67310
3 0.81397
500 2.97599
3 2.99939
I : i of cross-section libraries per irradiation step
S SA$sS2H output print level
0.5 - s Zone mesh factor for XSRNPH
NO SPECIAL N No gpecial XSDRPH control parameter specs.
4 s I of insertion reactor cycles
IA s Insertion reactor cycle identifier
1 s# oft pts In cycle
0 astpt EFPD
0 s Length to stpt In calendar days
0 s Do mtim at stpt
195.292 says of downtime at EOC
268.8 s Total cycle EtPD
413 s Total cycle length In canendar days
07 - s Integer positien of assembly in cycle
1F sInsertion reactor cycle identifier
2 s # of stpts In cycle
0 IStpt EFP
0 : Length to stpt in calender days
0 s oatiule at stpt
142.2 : Stpt EMPD
166.0 s Length to stpt in calendar days
14.Y2 s Dountime at Otpt
97.0 s Oays of downtime at EDC
171.5 s Total cycle EFPD
217.0 : Total cycle le ngth In calendar days
07 NO Integer position of assembly in cycle
02 s insertion reactor cycle Identifier
I # of stps In cycle
0 sStpt EFPD
0 sLength to stpt in calendar days
0 s owntime at stpt
164.0 s Days of downtime at EOC
166.5 : Total cycle EfPD
212.0 s Total cycle length In calendar days
03 s Integer position of assembly In cycle
03 s Insertion reactor cycle identifier
3 s# of stpts In cycle
0 s ttpt EFPD
0 sLength to stpt In calendbr days
0 s Downtime at stpt
168.5 . a stpt EfPD
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193.0 s Legoth to *tpt In calendar days
16.79Z I oeuatIU at stpt
250.0 : Stpt EFPD
325.792 g Length to *tpt In calendar days
1Z.333 m Couinte at stpt
73.0 S ys of dointle at EOC
323.0 t Teotl cycle UFN0
416.0 s Total cycle length In calendar days
04 s Integer position of asseably In cycle
Y s Ftlg for variable or constant Irradiation step specs
1 a Relative Insertion cycle
1 a Relative statepoint In insertion cycle
11 s *Lataber of steps In scutepoInt calculation
2.50 901.6 o Step length (EF0). 1id-step pprb
6.50 904.3 s Step length (EF10) Mid-step ppeb
1.00 906.5 s Step length (EFPD). 11d-step pprb
1.00 907.1 aStep tength CEFPD), Wid-step ppmb
1.00 907.7 Step length tEFD), Mid-step Pppb

97 908.3 s Step length (EFPD) Mid-step ppmb
1.04 908.9 : step tength tED), Kid-step prb

63.70 928.4 : Step length tEFP0), Mid-step pprb
63.70 t54.t 3step length (EF10), Mid-step pprb
63.70 727.8 Step length 0EFPD). Kid-step Fprb
63.70 593.1 a Step length t£FPD), Mid-step pprb
2 a Relative Insertion cycle
1 t Relative statepoint In insertion cycle
10 N Uher of steps In statepoint calculetion
4.46 541.0 : Step length CEFPO), Kid-step pprb

24.4 567.8 t Step length C(1P0), Kid-step pprb
42.89 435.6 s Stop length CEF(O) Mid-st p pprb
42.89 313.3 s Step length (EFRO), lid-step pprb
9.32 275.2 . a Step length CEFP(), Mid-step ppmb
1.00 2t2.4 : Step length CEFPO), Kid-step ppFrb
1.31 283.5 s Step length (EFPO), Mid-step ppmb
7.90 27.6 : Step length tEFRD), Mid-step ppob
7.79 2U.7 : Stop length CEFP1), Kid-step pprb

.20 280.6 i Step tength (EFPD), Mid-step pprb
2 : Relative statepoint In Insertion cycle
4 Muiber of steps In statepoint calculation
6.47 27.2 : Step length (EFPO), MId-step pprb
5.36 267.3 s Step length tEFPD), Mid-step pomb

17.17 205.2 s Step length CEFPO), Nid-step ppb
.10 157.6 : Step length (EFP0), Mid-step ppab

3 telative Insertion cycle
1 lative statepoInt In Insertion cycle
7 :Muiter of teps In statepoInt calculation
3.21 839.9 t Step tength (EFD), Mid-step ppb
5;24 784.3 Step length tEFP(), Mid-step ppmb

21.72 721.4 a Step length (EFPD), Mid-step ppdb
47.60 618.1 s Step tength (EF0D), Mid-step po
47.60 470.7 I Step length (EFPD), Mid-step ppb
35.87 340.9 s Step length 0EFPD), Mid-step ppmb
5.25 314.0 a Step length 0EFPD), Mid-step ppmb

4 Rtelative Insertion cycle
1 a Relative statepolut In insertion cycle
3 t 3lier of steps In statepolnt calculetion
56.167 80.38 t Step length (EFPD), Mid-step pmb
56.167 694.8 :Step length 0EFPD), Mid-step ppmb
56.167 536.5 a Step length (EFPD), Mid-step ppdb
2 Relative statapoint In Insertion cycle
2 a Ekuer of steps In statepoint calculation
40.75 32.60 a Step length (EFPD), Kid-step ppsb
40.75 267.17 t Step length (EFPD), Mid-step ppb
3 1Relative statepoInt In InsertIon cycle
2 a lluber of steps In statepoint calculation
36.5 234.4 tStep length (EF0D), Mid-itep pb
36.5 128.17 s Step length (1FPD), Mid-step pb
18 a of aialnode In CRC formt
1 17.7800 : Node #, node height cm)
2 20.002S
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3 20.0025
4 20.0025
5 20.0025
6 20.00Z5
7 20.00M 5
a 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
IODED
27
1
11 1 7 I
1
11 2 1 14 7 I
2
11 31 7 7
I1 3 11 14 7 1
2
I1 41 5 7 1
11 4 13 14 7 1
2
11 51 3 71
11 5 14 14 7 I
1

21 16 16 2 I
1 1 7 1 1 71
I
2 1 1 11 7 1

1
2 1 3 1 15 7 1

2 1 4 1 15 7 1
1
2 1 5 1 14 7 1
2
21 61 7 7 1
2 1 6 14 14 7 1
1
2 71 5 7 1

21 1 4 7 1
I
2I 91 3 1 1

2 110 1 3 7 1
1
2211 I571I

2 2 Z 1 4 7 I

I
12 2 13 7 I
1

31 11 5 7 1
I

3131 371I

:Huaber of irradiation steps with CIA Inserted
hNumber of axial section with CRA Inserted in step I

:input card 471
sNumber of axial section with CPA Inserted in step 2
:Input card 473
2 Nuber of axial section uith CIA Inserted in step 3
:Input card 473
: Input card 471
:Number of axial section with CRA Inserted in step 4
:Input card 47B
: Input card 47
: hunber of xale section with CRA Inserted in step 5
t Input card 473
: Ipiut card 473
-*uEber of axisl section with CRA inserted In step 6
: Input card 473
: umber of axial section with CRA inserted in step 7
i Input card 47B

lumber of axial suction with CRA Inserted In step a
:Input card 473
: Number of axial section with CRA inserted in step 9
: Input card 47B
: Number of axial section with CRA Inserted in step IC
: Input card 47B
s lumber of axial section with CIA inserted in step 11
: Input card 473
: umber of axial section with CRA Jnserted in step 12
: Input card 473
lumber of axial section with CIA Inserted in step 13

:Input card 471
: Input card 473
:Number of axial section with CRA Inserted in step 14
sItnput card 478
sNumber of axial section with CRA Inserted in step 11
s Input card 473
2 umber of axial section with CRA Inserted In step It
:Input card 473
s lumber of axial section with CRA inserted in step 11
s Input card 47B
2 lumber of axial. section with CIA inserted in step It
s Input card 47*
2 humber of axial section with CIA inserted in step 19
2 lupit card 471
s lumber of axial section with CRA Inserted In step 2C

Irnput card 478
s lumber of axial section With CRA inserted In step 21
s Input card 471
s lumber of axial section with CRA inserted In step E
2 Input card 478
2 Number of axisl section with CRA Inserted In step Z3
2 Input card 47n
s imuber of axial section with CRA inserted in step 24
s Input card 47*

I

I

0I

F

I

0

1

1
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I 1 : unber of axitl sectien with CRA interted In step 25
31 4 1 2 7 :IrAt card 48
1 : Nuber of axial section with CRA Inserted in step 26
31 51 2 1 Input card 47*
1 2 Nuber of xital section with CRA Insrtead In step 27
31 61 1 7.1 Irput card 4*J
1 s umber of different CRA absorber moterisl mixtures
7 : SA2M material mixture number for CRA absorber
4 2 "ubar of isotopes or elements In the tRA absorber
47000 79.0 : SCALE isotope 10, Isotope wtS
49000 15.0 : SCALE Isotope ID, Isotope ttS
4U000 5.0 : SCALE isotope ID, Isotope itX
13027 0.2 s SCALE isotope ID, Isotope wttx
I : Nuter of RA desig
10.17 6 : Cl absorber density, CR clad SAS2H ma. mix. number
8 : huater of radlal tones in Path 1 model with CRA Inserted
7 0.49784 : Path C model CRA Inserted (Irput Card 47J)
5 0.50546
6 0.55830
3 0.6326
2 0.67310
3 0.81397
500 2.38205
3 2.40078
3 0.497e4 Path I model CRA remowed (Irput Crd 47K)
3 0.50546
3 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939
N0 APSRA INSERTION KISTORY
1 I If Of fuel toap axial nodes rSOC-IA to EOC-IA)
1 17.7800 N ode U, node height (cm)
2 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

975.5
1202.1
1328.9
1397.0
1429.2
1U3.3
1451.7
1l61.8
1476.9
1495.3
1513.4
1525.1
1525.5
1515.8
1498.4
1458.3
1357.3
1103.7
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~~~ ~18
2 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
897.9

1024.9
1066.6
1066.3
1048.5
1028.6
1012.6
1002.0
996.2
994.3
995.7

1000.0
1006.5
1016.2
1047.3
1232.9
1279.6
1109.5
18
1 17.7800
2 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
874.2
973.4

1022.8
1101.7
1337.1
1403.6
1423.0
1432.8
1439.7
1446.6
1454.5
1460.8
1458.6
1439.1

: I of fuel teW axial nodes (BOC-S1 to StptZ-1S)
: Node I, node height (cm)

s # of fuel tui axial nodes (Stpt2-18 to EOC-1E)
: Node 4, node height (ca)



Apr 03 ¶5:00 1997 Fite Name: A071-dat SIA~oOOO0.0717-0200i040C Mi 0o ATTACKIOE V31 - POP 6

1385.4
1288.2
1195.1
1021.7
is
1 17.75o0
Z 20.0025
3 20.0025
4 20.0025
S 20.0025
6 20.0025
7 20.0025
a 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
871.5
977.1

1121.4
1241.2
1250.0
1239.1
1232.8
1229.6
1226.0
1Z21.5
1206.9
1190.9
1172.9
1154.5
1132.7
1101.9
1073.3
963.8
18
1 17.7500
2 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
1020.4
1176.9
1200.7
1158.3
1167.2
1145.2
1126.3
1111.6
1106.1
1113.7

S I Of fitu tem Weta iwda- (B0C-2 to EOC-2)
:'ode U, node kolgtit (cm)

: of fuel top~ axial nodes (bOC-3 to Stpt2-3)
t Node I, node height (cm)
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1133.0
1158.1
1180.9
1191.9
1181.1
1143.5
1094.2
980.9

18
1 t7.7800
2 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
1041.4
1147.0
1150.4
1121.7
1098.0
1081.9
1071.6
1063.9
1058.6
1057.7
1061.0
1066.9
1074.6
1082.8
1082.9
1066.6
1044.3
973.0

18
1 1T.7=00
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0236
0.0236
0.0235
0.0233
0.0232
0.0231

: 4 of fuel top axial nodes tpt- to Stpt3-)
l Node I, node height cm)

: # of od spec vol axial nodes (UOCIA to EOC-UA)
: Node 4, node height (cm)
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0.0229
0.0228
0.0225
0.0225
0.0223
0.0223
0.0221
0.0220
0.0219
0.0217
0.0217
0.0216
18
1 17.7800
2 20.0025
5 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
9 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
16 22.3520
0.0228
0.0227'
0.0227
0.0226
0.0225
0.0224
0.0224
0.0223
0.0222
0.0222
0.0221
0.0221
0.0220
0.0219
0.0219
0.0218
0.0217
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
S 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.O025
17 20.0025
18 22.3520
0.0236
0.0236

: I of mod spe vol axial nodes CIC-15 to gtpt2-1I)
: Mode , node height (cm) '

I : # of mod spec vol exil nodes CStpt2-1B to EOC*-1)
: Mode #, node height (cam
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0.0235
0.0234
0.0233
0.0232
0.0230
0.02Z9
0.0227
0.0226
0.0224
0.0223
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
15
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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 20.00?5
1 22.3520
0.0233
0.0232
0.0232
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
18
1 17.7800
2 ZO.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

s e of mod spec vel axial nodes CBOC-Z to EC-2)
: Node f, node heitht (cm)

t . f nod spec val axial nodes CBOC-3 to gtpt2*3)
: Rode t, node height (cm)
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17 20.0025
18 22.3520
0.0234
0.0233
0.0232
0.0231
0.0230
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
1l
1 7.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 Z0.0025
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
0.0225
0.0224
0.0223
0.0222
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7300
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
II 20.0025
12 20.0025

: 9 of mod eW vol axial nodes CStptZ-3 to Stpt3-3)
: Mode 9, nod height (m)

: U of butnp axial nodes (BOC-IA)
:Node node height (cm)
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13 20.0025
14 20.0025
i5 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
18
1 17.7800
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
to 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
3.645
6.341
8.389
9.750

10.606
11.121
11.414
11.561
11.597
11.542
11.417
11.273
11.175
11.168
11.291
10.892
9.417
5.813

la
1 17.70oo
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025

t 4 of urnup axial nodes (BC-18)
: Node B, node heisht (cm)

ff of burnup axial nodes CStptZ-1U)
a Node #. node heIght Cem)
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9 20.0025
10 20.025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
5.260
8.891

11.451
13.043
13.979
14.462
14.706
14.817
14.839
14.791
14.695
14.602
14.569
14.652
15.074
15.739
14.395
9.214

18
1 17.7800
2 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
5.593
9.400

12.075
13.887
14.973
15.622
15.911
16.036
16.067
16.034
15.964
¶5.902
15.891
¶s.970
16.335
16.879
15.372
9.856

18
1 17.O00
2 20.0025
3 *20.0025
4 20.0025

3 e of burnup xisl nodes CEX-2)
: Mode #, node height (cm)

: I of burmnp Axial nodes (BOC-3)
: Node #, node height (cm)
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5 20.0025
6 20.0025
7 20.0025
a 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
7.656

12.915
17.273
I9.795
21.042
21.673
21.905
21.966
21.942
21.868
21.M
21.716
21.714
21.789
22.075
22.359
20.34
13.277
18
1 17.78OO
2 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
10.803
17.876
23.097
25.889
27.189
27.785
27.950
27.922
27.817.
27.726
27.706
27.779
27.934
24.121
28.346
28.27a
25.590
16.831
18

i I of burmup axial nodes (Stpt2-3)
Node , node hMight (cm)

: # of burnip axial nodes (Stpt3-3)
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1 17.7800 N Node & node height (cm)
2 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
12.512
20.413
25.906
28.701
29.947
30.492
30.624
30.571
30.449
30.361
30.371
30.497
30.727
30.994
31.250
31.101
28.192
18.697
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s s This is a pickiup cue from stpt-1. Cyc-2, Acy A14a
Crystal River. Unit 3 : Reactor Identif ier
CR3 .Prf ix Identifier for reactor
44"grow s scale cross-section library
2.54 : U-235 wtZ enrichment In U of U02
3630 s Crrms of U per sUsembly

208 aNjiber of fuel rods In assembly
1.44272 PIn-pitch In asseUtbly (cn)
0.9393 fuel pellet dil-eter (ce)
0.95758 s fuel rod cladding ID (cm)
1.0922 aFuel rod cladding CO (en)
360.172 s Fuel stack height (cm).
K s No axilt blanket fuel
INCONEL s Scacer grid iaterial
0.005757609 s Vol. frec of sDad. displeced by grids
ZIRC-4 3 Fuel rod cladding mtrrlel
640.0 Avg. fuel red cladding teop. (K)
Y s No cladding materials other than ZIRC-4
1 s Number of cladding materials other than ZIIC-4
a 3 US2NM mat x uer for CR cLad
SS304 3Cl clad
2200.0 s System pressure (psi)
Y s Activate PIA tracking
1 a sNLaer of reactor cycles xlth BPM
1 0 s of e PRA designs, f of non-AL20384C BP's
3.7 1.34 0.5857533 16 2 4 s Input Card 18C
a :U of radial zones In HPRA Path model
40.43130 8PRA Path E model (Input Card 18E)
5 0.45720
2 0.54610
3 0.63246
2 0.67310 _
3 0.m1397
500 2.91402
3 2.93693
3 0.43130 P Path I model with 3PRA removed (Irpt Card 18F)
3 0.45720
3 0.54610
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99°39
6 0.43180 6PRA Path S model above absorber Cirput Card 18G)
5 0.45720
2 0.54610
3 0.63246
2 0.67310
3 0.81397
500 2.91402
3 2.93693
AL203 6 : Not. above absorber In EPR, SAU2H mot. mix. U
1 1 2 17 :. PRA Insertion history (Input Cord IU)
5 s *of radial zones in the standard Path I odel
3 0.63246 s Standard Path 3 model (Input Card 20)
2 0.67310
3 0.81397
500 2.97599
3 2.99939
1 a I of cross-sectlon libraries per irradiation stop
5 I tASZH output print tevel
0.5 s Zone mesh factor for xSORXPK
NO SPECIAL : No special XSDRIPH control parameter specs.
4 :U of Insertion reactor cycles
1A s Insertion reactor cycle Identifier
I :# of stpts in cycle
0 :Stpt EFPD
0 s Length to stpt In calendar days
0 a Doantime at stpt
195.292 : Days of dountime at EOC
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268.8 a Total cycle EPPO
413.0 a Total cycle Luiigth in calendar days
14 : Integer position of a embty in cycle

13 2 ~~~~Insertion reactor cycle ietfe
2 : of stpts fflcycll
0 :SWptEFPO
0 :Length to Opt In talendar day$
0 aDowntime at StPt
142.2 aStpt EFPD
166.0 a Length to stpt In calendar days
14.792 :Dwain at stpt
97.0 :Says of downtimeat EOC
1711.3 a Total cycle 1FFO
217.0 a Total cycle length In calendar days
14 aInteger position of asseitly In cycle
02 : insertion reactor cycle identifier
I 1s f stpts ncycli
0 ;StptEPgm
0 2Length to stpt in calendar days
0 aDaamtlme at stpt
2874.0 aDays of douwntime at EOC.
166.5 t-Total cycle EFPC
212.0 a Total cycle length in caterdar days
14 t Integer position of assembly In cycle
07 a insertion reactor cycle identifier
6 :# of stptaIn cycle
0 :Stpt EFPO
a :Length to stpt in calendar days
0 Dowatim at stpt
260.3 a Stpt EFPD
275.0 a Length to stpt in calendar days
18.675 - aDountime at stpt
291.0 2 Stpt EFPD
319.175 a Length to stpt in calendar days
39.5 a Doaintime at stpt
319.0 a Stpt EFFO
414.375 a Length to stpt In calendar days
109.5 a Doimlime at atpt
462.3 :Stpt EFPD
743.875 a Length to stpt In calendar days
2.229 a Doamliue at stpt
479.0 a Stpt EPPO
765.104 asLength to stpt In calendar days
7.208 a Oovntime at stpt
99.0 :Dayb of doantime at E0C
497.9 2 Total cycle [FPO
79.0 : Totat cycle length In calendar days
05 a Integer position of assumbly In cycle

T a Fl~~~I ag for variable or contant Irradiation step specs
1 a Re~~~t lative Insertion cycle

I a Relative statepoint In Insertion cycle
4 a Number of steps In statepoInt calculation
67.2 921.02 a Step length CEFPO), Nid-step pperb
67.2 672.24 a Step length CEFPD), Nid-step ppab
67.2 738.29 a Step length (EFP). Hid-step ppmb
67.2 408.17 2 step length (EFPO), Hid-step ppa
2 2 Relative Insertion cycle
I 2 Relative statepoint In Insertion cycle
2 2Number of steps In statepoint calculation
71.1 518.65 a Step length (EFPPO) Hid-step ppb
71.1 236.11 a Step length (EFFO). Kid-step ppeb
2 2 Relative statepotnt In Insertion cycle
I a Sumber of steps in stateOint calculation
29.10 237.54 a Step Iength.CEFPD), Kid-step ppm
3 a Relative Insertion cycle
1 a Relative atatepoint, In Insertion cycle
3 a lumrer of step in statepoint calculation
55.5 688.93 a Step length CEFPP), Kid-step ppm
55.5 527.51 a Stop Length (EFPD), Hid-step ppab
.55.5 353.48 a Step length (EFPO), Hidstep pprb
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4 :R oative Insertion cycle
I tRelative statcpoint In Insertion cycle
S Nluber of steps in sttepoint caculatiOn
33.38 1456.1 s Stp length CEPpo). lid-stop pb
SS.4 1362.5 : Step length CEFPD), KId-step ppb
55.4 1253.7 s top tength CED). Mid-step ppob
57.01 11Z1.3 s Step length CEFPDO) Kid-step ppb
57.01 960.1 s Step length CEFPD), Mid-step ppb
2 t Relative statepoint in Insertion cycle
2 i Muter of steps Inr statepoint calculation
10.13 852.1 s Step length CEFPD) Klid-step pb
20.57 102.3 i Step length CED), Kid-step Vwb
3 a lelstive statepaint in Insertion cycle
2 Mumber of ste in statepoint calculation
5.32 760.4 t Step length (EFPD) Kid-step pb

2Z. 715.0 : Step length (EFPDP) Kid-step ppb
4 Roelative statepoint in Insertion cycle
3 : luber of ste in statepoint calculation
27.11 634.3 : Step length (EFPD), Kid-step pb
58.09 506.1 s Step length CEFPDO) Mid-step PP-
58.09 337.1 : Step Length (EtPO), Mid-step p
5 Rtelative statepoint in insertion cycle
1 s Muber of steps in statepofnt calculation

16.70 231.2 a Step length (EPP), Kid-step pb
6 Relative statopofnt in Insertion cycle

1 :Number of ste In statepoint calculation

16.90 183.83 2 Step length (EFPD). Nid-step ppb

1E : *of axial nodes in CRC format

1 17.7800 - a Nod node height (rc)

2 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
RODDED
6 : luber of Irradiation steps with CRA Inserted

I- z Nuber of axial section with CIA Insarted in step 1

41 11 2 7 1 ! Input card 47l
1 . suter of axial section with CaA inserted In step 2

41 21 11 i:pt card 47T
1 s umber of axial section with CRA Inserted In step 3

41 31 171 :Iput card 47

1 :Nutber of axial section with CIA inserted In step 4

42 11 171 :Input card 47a

1 s Muber of axial section with CRA Inserted In step 5

43 11 71 sInput card 470

1 Mumber of axial section with CRA inserted In step 6

44 1117T1 :Input card 47B

1 s Number of different CRA absorber material mixtures

7 : SAS2H material mixture nuner for CRA absorber

4 :lumber of isotopes or elements In the CRA absorber

47000 79.6 : SCALE Isotope 10, Isotope wtX
49000 15.0 : SCALE isotope 10, Isotope wtr

48000 5.0 s SCALE Isotope 10, Isotope wt2

13027 0.2 s SCALE isotope 10, Isotope wtr

I : unber of CA designs

10.17 6 s CR absorber density, CR clad SAS2H mat. six. nusber

a :s uber of radial otnes In Path B model with CRA Inserted
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7 0.49784 * Path 8 model CA Waserted CInjWt Card 470
5 0.50546
8 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.38205
3 2.40078
3 0.497J4 Path R modet MRA removed (Input Card 47K0
3 0.50546
3 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939
Ho APSRA INSERTION KISTORY
18 # of fuel tep axial nodes CBOC-UA to EOC-IA)
1 17.7800 Node U node height (cm)
2 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
898.5

1070.7
1193.8
1260.2
1294.1
1310.7
1320.6
1330.3
1342,9
1358.2
1372.4
1378.6
1372.7
1358.8
1348.7
1334.6
1251.7
1049.6
1J of fuel te axial nodes (SOC-IS to Stpt2-1S)
1 17.7ZOO N lode I, node helght (4m)
2 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
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16 20.0025
17 20.0025
18 22.3520
1066.3
1268.6
1338.5
1340.7
1318.5
12SP2.8
1272.1
1258.7
1252.1
1250.9
1254.2
1261.6
1271.6
1282.7
1299.2
1319.4
1254.6
1088.6
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
1002.2
1160.9
1226.2
1270.2
1323.1
1357.9
1374.9
1384.7
1391.5
1397.8
1405.1
1410.8
1407.9
1386.9
1340.3
1273.1
1186.3
1002.4
18
1 17.7800
2' 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

: I of fuel tep axial nodes Cstpt2-15 to EOC-1B)
: Nods #* node height (cm)

# of fuel tep exist rodes (B8C-2 to EOC-2)
Node F. node height (cm)
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12 20.0025
13 20.0025
14 20.0025
15 Z0.0025
16 20.0025
17 20.0025
18 22.3520
927.3

1061.1
1115.0
1126.9
¶127.2
1126.4
1126.8
1127.4
1125.5
1118.0
1104.3
1087.2
1069.7
1053.7
1041.6
1035.0
1013.6
889.8

18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
S 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
981.7

1100.8
1123.5
1126.8
1121.4
1114.2
1108.0
1103.6
1100.7
1093.8
1097.4
105.5
1091.8
1083.9
1068.7
1044.7
1008.4
907.6
i8
1 17.7800
2 0025
3 20.0025
4 20.005
5 20.0025
6 20.0025
7 20.0025

: # of fuet te, axial nodes WCU-7 to Stpt2-7)
t Node f, nods height (cm)

I of fuel, ta axalt rnodes (Stpt2-7 to Stpt3-7)
s llode 6, node lght s(cm)
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8 20.0025
9 20.0025
ID 20.0025
11 20.0025
12 20.0025
13 20.0025
.11 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3s520
1001.0
1074.7
1077.8
1063.T
1051.3
1041.6
1036.2
1034.4
1035.2
1037.9
1042.1
1047.5
1053.7
1059.5
1062.7
1059.9
1045.6
963.2

18
1 17.7w0o
2 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
1001.0
1074.7
1077.8
1063.7
1051.3
1041.6
1036.2
1034.4
1035.2
1037.9
1l42.1
1047.5
1053.7
1059.5
1062.7
1059.9
1045.6
963.2

1
1 17.7300
Z 20.0025
3 ZO.0025

t # of fuel teW WxUt nodes (Stpt3-7 to Stpt4-7)
: Mode f, node height (cm)

i 6 of fuet tap axal nodes (Stpt4-7 to StptS-T)
lodre , node height (ec)
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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
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
1014.2
1079.0
1075.1
1062.0
1049.6
1039.4
1033.0
1029.6
1025.4
1025.8
1030.4
1033.0
1036.7
1040.9
1044.2
1042.5
1028.2
957.4

Is'
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
1014.2
1079.0
1075.1
1062.0
1049.6
1039.4
1033.0
1029.6
1028.4
1028.8
1030.4
1033.0
1036.7
1040.9
1044.2
1042.5
10252
957.4

: # of fuel tamp ainxal nodesz (StptS-? to-Stpt6-7)
Node f, node huighit tea)
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1l
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0232
0.0231
0.0230
0.0230
0.0229
0.0228
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
1i
1 17.73O0
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20;0025
9 20.0025
¶0 20.0025
It 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0234
0.0233
0.0232
0.0231
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.022i
0.0220

: of mod se vat axIal nodes (BO1A to EOC-1A)
: ode s , nods Might (co)

: I of mod spec val axial nodes (OC-18 to Stpt2-lE)
:Node I nod hefght (cm)
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0.0219
0.0218
0.0217
0.0216
la
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0236
0.0235
0.0234
0.0233
0.0232
0.0230
0.0229
0.0228
0.0226
0.0225
0.0224
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7800
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0225
0.0224
0.0223
0.0222

I of wod spec vol axia nodes (btptZ-1B to EXC-Il)
I Node , node height {Cm)

* i of sod spec vol axial nodes (WC-2 to EOC-2)
I Node I, node helgat (Cm)
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0.0221
0.0220
0.0219
0.0218
0.0218
0.0217
0.0216
0.0216
la
1 17.730
2 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
0.0232
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
1l
1 17.7800
2 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
0.0232
0.0231
0.0230
0.0229
0.0228
0.0227

: of mod spec val exiatl nod. C304 to Stpt2-7)
: MOde , node height (CM)'

: # of mod spec val axial nodes (Stpt2-7 to Stpt3-7)
:Node N, node height (dc)



Apr 03 MOD0 1997 FIte Uwne: £A41d IRADOODOOOO01717-0 200-00040 REV 00 £TTACUMMx VIII - Page 12

.-I
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0218
0.0217
0.0216
18
1 17.7300
2 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
15 22.3520
0.0232
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0218
0.0217
0.0216
18
1 17.7800
2 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
i1 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0232
0.0231

U .of mod spec vot axial nodes CStpt3-7 to Stpt4-7)
S Node U, node height ctm)

: I of mod spec vot axiaL nodes (stpt4-7 to StptS-Y)
H Mode #U. eo height (cm)



-
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0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0218
0.0217
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
S 20.0025
6 20.0025
7 20.0025
a 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
0.0232
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0218
0.0217
0.0216
18
1 17.7800
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 p0.0025
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

s # of mod Wec vol extal odes tstptS-7 to Stpt6-7)
a mode . node height (cm)

s I of burmip axiel rnodes CtC-IA)
: Node f node height (cm)
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17 2
1s
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
15
I I
2
3
4

6
7

10
11 1
12
13
14
15 2
16
17
1a
3.042
4.939
6.561
7.668
8.361
8.770.
8.995
9.097
9.105
9.030
8.588
8.731
8.635
8.663
8.790
8.660
7.628
5.173is~

2
3

5
6 ;
7
8
9
10
11
12

20.0025
22.3520

17.7500
10.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
10.0025
10.0025
20.0025
20.0025
10.0025
10.0025
20.0025
22.3520

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

: # of burup axiatl nodes (BOC-1I)
t Node , node height (cm)

*2 sof burmip axial nodes (Stpt2-1B)
: Node #, node height (cm)
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13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
5.483
8.892

11.299
12.673
13.401
t3.759
13.920
13.980
13.977
13.922
13.831
13.759
13.768
13.903
14.142
14.055
U2.57Z
8.373

18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
5.950
9.666

12.216
13.671
14.457
14.858
15.044
15.113
15.116
15.072
15.005
14.962
14.994
15.127
15.321
15.142
13.506.
8.974

18
1 17.7800
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025

t # of burnup axial nodes (UOC-2)
: Kode I, node kelght (cm)

It of urnup axial nodes (Oc-?)
: Mode f, node %eight (cm)
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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
t8 22.3520
8.374

13.458
16.706
18.408
19.258
19.659
19.822
19.857
19.812
19.713
19.598
19.528
19.554
19.696
19.899
19.649
17.597
11.653
18
1 17.700
2 20.0025
3 20.0025
* 20.0025
5 20.0025
6 20.0025
7 20.0025
e 20.0025
9 20.0025
10 20.0025
11 20.00Z5
12 Z0.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
11.725
19.46
24.253
26.522
27.588
28.078
28.285
28.349
28.328
28.244
28.131
28.041
28.005
28.008
27.941
27.219
24.303
16.167
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025

: o ef burmip ax1al nodes (Stpt2-7)
: Mod #, node height (em)

2 f of buraW axial nodes (Stpt-7)
: Node I. node height (cm)
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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
12.243
20.297
25.222
27.518
28.581
29.061
29.260
29.319
29.297
29.214
29.105
29.019
28.989
28.996
28.925
28.177
25.179
16.777
18
1 17.7800
2 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
12.775
21.119
26.141
28.452
29.505
29.969
30.154
30.204
30.175
30.090
29.979
29.895
29.867
29.876
29.799
29.030
25.962
17.325
18

: I of b~unp axial nodes (Itpt4 -7)
W ade #. nod height (cm)

i I of bunviipxist nodes CStpt5-7)
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1 17.7800
2 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
15.529
25.257
30.701
33.047
34.037
34.436
34.579
34.611
34.554
34.512
34.426
34.375
34.397
34.457
34.416
33.614
30.269
Z0.436
15
1 17.7500
2 Z0.0025
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
15.897
25.756
31.236
33.579
34.559
34.949
35.087
35.118
35.091
35.021
34.138
34.893
34.917
34.954
34.950

l Node U nde height (ca)

: * of bwem axial nodes CStpt6-7
l Node I, node height (cm)
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34.150
30.781
20.815
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II
Crystal River. Unit I
eRs
"4group
1.93
63630

208
1.44272
0.9398
0.95758
1.0922
360.172

INCOMEL
0.005757609
ZiRC-4
640.0
V
6
SS304
2200.0

5
3 0.63246
z 0.67310
3 0.81397
SOO 2.97599
3 2.99939
1
S
0.5
N0 SPECIAL
2
IA1A
0
0
0
4490.292
268.8
413.0
18
08
6
0

0
97.6
110.0
15.5
139.8
173.5
6.2
404.0
'79.7
44.'
409.6
529.1
4.9
515.5
645.0
7.6
75
535.9
679
01
V

1

413

t this is not a Pick-up case
Reactor Identifier
Prefix Identifier for reactor
Scale cros5-sectlon library
U-235 m l enrichment In U of U02
Gram of U per asseebly
:Uarer of fuel rods in assembly

sPin-pitch In assembly Cen)
:Fuel pellet diameter Cte)
:Fuel red ladding D (cm)

Fuel rod cladding C (cm).
Fuel stack height Ocm)
No axial blanket fuel
Spacer grid materfal
Vol. frac. of mod, displaced by grids

tFuel rod cladding material
:Avg. fuel rod cladding teup. CK)

Cladding materials other than ZIRC-4
:uIber of cladding materlals needed other than ZIRC-4
SAS2N material mixture er for clad material below
Cladding material for APSRIs
System pressure (psi)

sActivate 9PRA tracking
s * of radial zones In the standard Path I model
: Standard Path I model (iqput Card 20)

:I of cross-section libraries per Irrodlotion step
: SASZ output print level
: Zone mesh factor for XSDRXPN
:No special XSDRWPX control parameter specs.
: of Insertion reactor cycles
sInsertion reactor cycle Identifier
:if of stpts in cycle
:Stpt EFPD
s Length to stpt in calendar days
:Downtime at stpt
:Days of downtime at EOC
:Total cycle EFPD
:Total cycle length in calendar days
:Integer position of assembly In cycle
:Insertion reactor cycle Identifier
:S of stpts In cycle
:Stpt MFPD
: Length to stpt in calendar days
: Downtime at stpt
: Stpt EFPD

Length to stpt In calendar days
sowntime at stpt
stpt tFPD
Length to stpt In calendar days

: Downtiae at stpt
: Stpt EFPD
:Length to stpt In calendar days
:Downtime at stpt
:Stpt EFPD
:Length to stpt In calendar days
a Downtime at stpt
: Stpt EfP
:Length to stpt In calendar days
:Downtime at stpt
s Days of dmmtime at EDC
:Total cycle [FP0
sTotal cycle length In calendar days
sInteger position of assembly in cycle
sFlog for variable or constant irradiation step specs
:Relative insertion cycle
s Relative statepoint in insertion cycle
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(- 12
.7Z

1.42
1.80

27.29
45.42
4S.42
5J.01
5J.01
11.91
T.50
3.80
7."

2
I
2
4U.a
48.8
2
I
42.2
3
4
66.05
66.05
66.05
66.05
4
1
5.6
5
2
52.95
52.95
6
1
20.4
18
I
2
3
4
5
6
7

9
10
11
12
13
14
15
16
17
18
MD au

901.1
901.7
902.7
911.4
933.3

75.0
771.9
643.2
575M6
593.9
556.3
518.8

1510.73
1419.25

1305.52

1142.75
985.95
7s3.58
588.91

484.53

416.34
274.55

s huLber of steps in statepont calculation
s sttp length EFPO), kid-stop pp
s step tenwth (17PO), Nid-step Wpab
step length EFPO). Nid-step pprb
step length (E1P0), id-step ppmb
step tength (170), K id-step pp
s6tep length (EFPD), lid-step ppob

stetp length (EFPD), Pld-step ppib
: step length (EFP0) Nid-step pxb
s tep tength (EF0t), lid-step ppmb
step length (1700) Mid-step ppnb
step length tEFPD), Mid-step Fppb
Stop length (WM0), M1d-step pprb

2 Retative Insertion cycle
s Relative statepoint In Insertion cycle
: Iumber of steps In statepoInt calculation
: Step length (7PD), Nid-step ppdb
s Step length (EFP0), lid-step ppb
s Relative statepoint In insertion eyele
: Number of teps in statepoint calculation

S step length (EFPD), KId-step ppdb
: Relative statepoint In insertion cycle
s lumber of steps In statepoint calculation
i Step length (EFPD), Mid-step ppcb
: Step length (E170), lid-step ppmb
: Step length (1WM0), lid-step ppmb
: Step length (EFPD). lid-step ppmb
: Rolative statepoint In insertion cycle
: Number of steps in statepolnt calculation
s Step length 1EFPD), Xid-step ppmb
: Relative statepoint In Insertion cycle
: lumber of steps In statepoint calculation
s Step length tEFPD), Mid-step Wppb
step length 0EFPD), Mid-step ppmb
R lelative statepoint In Insertion cycle

s umber of steps In statepoint calculation
s Step length (EFPD), Kid-step ppmb

s of sxial nodes In CRC format
lode * node height (cm)

'CRY
: APSRA Isertion
s lumber of Irradiation steps with CRA Inserted
: Input card 48
: Input card 482
: Input card 488
: Input card 488
: Input card 4M8
t Input card 488
: Ihput card 48
s Input card 488
: Input card 4S6
: Input card 488
s Input card 4US

185.39

17.7800
2O.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
i INSERTION Kl 5

IXD
11
11
11
1 1

I
I
I
I

I
I
I
I
I
I
I
I

MED

1 9 18 7 1 6
2 9 17 7 1 6
3 10 177 1 6
4 11 16 7 1 6
5 12 16 7 1 6
6 12 16 7 1 6
7 12 15 7 1 6
8 12 15 7 1 6
9 13 15 7 1 6
10 13 14 7 1 6
11 13 13 7 1 6
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4

47000 79.8
49000 15.0
48000 5.0
13027 0.2
1
10.17 6

7 0.49784
5 C.S0546
6 0.55U80
3 0.63246
2 0.67310
3 0.81397
500 2.90826
3 2.93113
3 0.49784
3 0.50546
3 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.97599
.3 2.939
3 0.49714
3 0.50546
6 0.55880
3 0.63246
2 0.67310
3 - 0.81397
500 2.96913
3 2."9248
is
1 17.780C
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
B 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
929.4

1153.1
1257.8
1364.2
1399.1
1413.1
1421.0
1431.8
1451.4
1482.1
1531.2
1591.7
1390.6
11l5.1
1122.0
1052.3
969.8

a Nu*ber of different APS absorber materlal mIxtures
usi U2 itenrl mixture number for API absorber

: Uucber of lS5topes or elements in the AmS absorber
: SCALE isotope ID, Isotope utS
s tCALE sotope ID, Iroto"e utX
:CALE ltotop ID, Isot"pe vtX
a SCALE isotope ID, Isotope utX
sUumber of APSIA designs

APR absorber density. APSR clod SUM mit. six. nunber
Nusber of radial zones In Path B model with APSI inserted
Path t model APCRA Inserted Cinput Card 48J)

s Path I modet APSRA removed (Input Card 4MJ)

Path 6 model APtR follow rod CilPut Card S4L)

* I of fuel tts axial noders (OC-IA to E8C-1A)
* Node #, node height (cm)
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927.0
18
1 10.7002

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
5 20.0025
16 20.0025
17 20.0025
18 22.3520
975.0

1124.6
1168.5
1173.9
1168.5
1162.1
1156.8
1153.4
1153.4
1158.8
1184.1
1246.7
1Z59.9
1252.9
1230.6
1165.4
1073.4
926.3

18
1 17.7.0M
2 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
II 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
975.0

1124.6
1168.5
1173.9
1168.5
1162.1
1156.8
1153.4
1153.4
1158.8
1184.1
1246.7
1259.9

* of fuel tOp exist rodes (BOC-8 to Stpt2-U)
ode , nod height (cm)

: of fuel t&rp axiat rnode (Stpt2-I to Stpt3-I)
r Node , node height tc)
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1252.9
1230.6
1165.4
1073.4
926.3

18
1 17.7800
2 20.0025
3 2D.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
977.2

1101.7
1134.2
1128.2
1116.0
1105.3
1097.4
1092.3
1090.9
1094.6
1115.0
1166.1
1178.9
1178.4
1169.2
1129.3
1063.3
931.6

18
1 17.7800
2 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
977.2

1101.7
1134.2
1128.2
1116.0
1105.3
1097.4
1092.3
1090.9

: I of fuel teep exisal nodes Cstpt3-8 to Stpt48)
N Nody #, node height Ccm)

: o of fuel trp axial nodes CStpt4-4 to JtptS*8)
: Node I, node height (cm)
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II' ' 1094.6
1115.0
1166.1
1178.9
1178.4
1169.2
129.3

'1063.3
931.6

1l
1 17.7800
2 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
983.9

1074.1
1076.1
1058.8
1041.2
1027.9
1018.7
1012.7
1009.9
1010.8
1022.9
1055.0
1064.7
1068.9
1071.7
1058.6
1030.9
944.7

18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0232
0.0232
0.0231
0.0230
0.0229

: U of fuel tep axial nodes CStptS.8 to Stpt6-B)
: Mode t, node height (cm)

: t of mod pc vol axial nodes (SOC-IA to EOC-1A)
llode i, node height (cm)



V
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0.0227
0.0226
0.0225
0.0224
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
i5 20.0025
16 20.0025
17 20,0025
18 22.3520
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0223
0.0222
0.0221
0.0220
0.0210
0.0218
0.0217
0.0216
0.0216
1l
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0231

: 2 of mod spec vot axial nodes (30*C to StptZ-B)
: Node #, node height (cm)

: # of mod spec vat exist nodes Cstpt2-8 to Stpt3-8)
t iode 1, node height Ctm)
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0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
B 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 22.0520
0.0230
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0225
0.0224
0.0222
0.0221
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20:0025
5 20.0025
6 20.0025
7 20.0025
B 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025

a f of Mod spep vol axlal nodes CStpt3-8 to Stpt4-8)
: Node #, node height Cca)

: f of mod spec vot axial nodes (Stpt4*B to StptS-S)
: Node U* node height (an)
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16 20.0025
17 20.0025
1 22.3520
0.0230
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
is
1 17.700
2 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
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0225
0.0224
0.0223
0.0222
0.0221
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
I 17.TaO
2 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

:t Iof mod spec vol axial rodes CttptS-S to ttpt6-8)
: Node 9, node height Cm)

t # of burup axiat nodes (BOC lA)
; Node U node height (c)n
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12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
18

.1 17.7500
2 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
3.416
6.039
8.119
9.507

10.341
10.809
11.047
11.116
10.998
10. 622
9.391
6.666
5.922
5.7s6
5.910
6.969
7.477
4.839

18
1 17.7B00
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025

: * of burnup axtal nodes (BoC-)
: Rode IF node height (cm)

: # of burnup axial nodes (Stpt2-8)
: Node #. node height (cm)
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(
a 20.0025
9 20.0025
lo 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
4.858
8.345

1D.833
12.370
13.263
13.759
14.013
14.095
13.994
13.650
12.517
10.008
9.284
9.078
9.058
9.803
9.821
6.305

18
1 17.7800
2 20.0023
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
S.507
9.362

12.012
13.600
14.507
15.006
15.259
15.341
15.243
14.908
13.810
11.380
10.668
¶O.45
10.384
11.023
10.854
6.967

18
1 17.800
2 20.0025
3 20.0025

: # of burnup axlal nodes (Stpt3-I)
: Node C node height (cm)

: # of burnup axial nodes CStpt4-8)
s Node f, node height (cm)
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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

'11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
9.904

15.935
19.409
21.159
22.042
22.481
22.681
ZZ.729
ZZ.627
22.331
21.408
19.386
18.78
18.573
18.427
18.657
17.588
11.499
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
10.003
16.078
19.566
21.317
22.198
22.634
22.833
22.8B0
22.778
22.483
21.563
19.548
18.953
18.739
18.595
18.820
17.737
11.603

s i of baur axial nodes (Stpt5-8)
s Mode node befght (cm)
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18 : U of btn'ip exist nodes (Stpt6-8)
1 17.7MO : mode 9 node height (cm)
2 20.0025
3 Z0.0025
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
¶8 22.3520
11.964
18.845
22.566
24.308
25.131
25.516
25.678
25.702
25.591
25.302
24.433
Z2.549
22.002
Z1 .820
21.698
21.858
20.539
13.607
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r N :This is not a pick-up case
Crystal River. Unit 3 : leactor Identifier
CR3 : Prefix Identifier for reactor
"grow Scale CresssectiOln library
1.93 : U-235 ut% enrichment In U of W2
463630 : grons of U per asseebly
20J : lurber of fuel rods in asseubly
.42-72 , Pin-pitch In assebly (cm)

0.9398 t Fuel pellet dianeter (ca)
0.9575- :Fuel rod cladding 10 (cm)
1.0922 : Fuel rod Cladding 0 (cm)
360.172 aFuel stack hight (cm)
1 : Mo axial blanket fuel
ICONEL * Spacer grid material

0.005757609 Vol. frac. of mod, displaced by grids
ZiRC-4 : Fuel rod cladding material
640.0 :Avg. fuel rod cladding teap. tC)
Y : Cladding materials other than ZIRC-4
1 llurber of cladding materials needed other than ZIRC-4
6 SAS2M material mixture nrber for clad material below
SS304 : Cladding material for APSR's
2200.0 :System pressure (psi)
N : Activate 8PRA tracking
5 :# of radial zones In the standard Path I model
3 0.63246 :Standard Path I model (input Card 20)
2 0.67310
3 0.81397
500 2.97599
3 2.99939
I :# of cross-section libraries per Irradiation step
5 : SAM21 output print level
0.5 : 2ane mesh factor for XSDRMPN
No SPECIAL t No special XSDRUPN control parameter specs.
2 : of insertion reactor cycles
IA : Insertion reactor cycle identifier
I s of stpts in cycle
0 a Stpt EfPD
0 : Length to *tpt in calendar days
0 Dountime at stpt
5244.2 Days of dountime at EOC
268t.8 Total cycle EFPD
413.0 Total cycle length in calendar days
la : Integer position of assen*ly in cycle
09 I Insertion reactor cycle Identifier
4 : of stpts in cycle
0 Stpt EFPO
0 : Length to stpt In calendar days
0 a Dotntime at stpt
155.8 :Stpt EFPO
168.0 : Length to stpt in calendar days
2.146 : Dointime at stpt
219.0 : Stpt EFPD
233.146 : Length to stpt In calendar days
S3.125 : Dowtime at stpt
363.1 : Stpt EFPD
431.271 tLength to stpt In calendar days
1.625 : Donmtim at stpt
55.0 r Days of doantima at EOC
557.23 :Total cycle EFPD
632.0 :Total cycle length in calendar days
01 s Integer position of asssmbly In cycle
y : Flag for variable or constant Irradiation step pecs
I a Relative insertion cycle
1 lRelative statepoint In Insertion cycle
12 : INtuber of steps in statepoint calculation

.78 901. :Step length (EFPO). Kid-step pprb
1.42 901.7 : Step length (ErPD), Kid-step ppmb
1.80 902.7 :Step length (EFPO), kid-step ppoh

27.29 911.4 :Step length (EFPD), Mid-step pmb
45.42 9333 : Step length (EFPO). Kid-step pprb
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r
45.42 675.0
58.01 771.9
50.01 643.2
11.91 575.6
7.50 593.9
3.30 556.3
7.44 518.8

2
I
3
52.93 1599.85
52.93 1491.21
52.93 1361.78
2
1
60.2 1211.60
3
2
72.05 1016.51
72.05 802.70
4
3
64.71 584.95
64.71 388.60
64.71 192.e6
18
1 17.7800
2 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
NO CRA INSERTION HISTOR1
RODOED
11
1 11 9 18 7 1 6
11 29 17 7 1 6
11 310 17 7 1 6
I1 411 167 1 6
11 5 12 16 7 1 6
11 6 12 16 7 1 6
11 7 12 15 7 1 6
11 I 12 15 7 1 6
11 9 13 15 7 1 6
11 10 13 14 7 1 6

11 11 3 13 7 1 6

Step lenqth (EFPD), kid-step FPfI
s Step length (EFP0), kid-step PP*
step length (EFPD), kid-step pmb

:Step lentth (EFFC), Kid-step ppdb
Step length (EFFt), kid-step pb
Step ltength (EFPD), :id-stop pP!b
Step length (EFPD) KId-step ppmb
Relative insertion cycle
Rtelative statepoint In Insertion cYcle

s Humber of steps In statepoInt calculation
:Step lenoth (tFP0), kid-step pprb
sStep length (EFPD), Kid-step ppmb
:Step length (EFPD), Mid-step ppib
:Relative statepoint In Insertion cycle
sNumber of steps In statepoint calculation
:Step lenth (EFPD), Hid-step ppmb
:Rtelative statepoint In insertion cycle
sNumber of steps In statepoint calculation

S Step length (EFPD), Mid-step ppdb
Step length (EFPD), Mid-step ppmb
Rloative statepoint In Insertion cycle
Number of steps In statupoint calculation
Step length (EFPD). Mid-step pprb
Step length (EFPD). Mid-step ppmb

s Step length (EFPD), Hid-step ppsb
# of axial nodes In CRC format
Node #, node height (cm)

APSRA Insertion
:lLuber of Irradiation steps with APSRA Inserted
Input card 488

iInput card 488
sInput card 488
sinput card 488
s Input card 488
s Input card 488
:Input card 488
s Input card 488
sInput card 488
:Input card 48
:Input card 488

Nlumber of different APSR absorber material mixtures
:SASZl material mixture nAmber for APSR absorber
:luber of Isotopes or elements In the APSR absorber
sSCALE isotope ID, Isotope wtX
s SCALE Isotope ID, Isotope wtX
sSCALE Isotope ID, Isotope wtK
sSCALE Isotope ID. Isotope wtX
s lmber of APSRA designs
s APSR absorber density, APSR clad SAS2H mat. mix. nuber
:lumber of radial zones In P.kth I model with APSRA Inserted
:Path I model APSRA Inserted (Input Card 48J)

7
4
47000
49000
48000
13027
1
10.17

79-.
15.0
5.0
0.2

a
7 0.49784
5 0.50546
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.-. 6 0.551W
3 0.63246
2 0.67310
3 0.81397
S00 2.90826
3 2.93113
3 0.497e4
3 0.50546
3 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2;97599
3 2.99939
3 0.49754
3 0.50S46
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.96913
3 2.99248
18
1 17.7800
2 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.O25
15 20.0025
16 20.0025
17 20.0025
18 22.3520
929.4

1153.1
1287.8
1364.2
1399.1
1413.1
1421.0
1431.8
1451.4
14S2.1
1531.2
1591.7
1390.6
1185.1
1122.0
1052.3
969.8
927.0

18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025

: Path I modet APSKA removed (Input Card 4M)

: Path I model APSR follow red (Input Card 48L)

: I of fuel tap axial nodes rIOC-IA to EOC-IA)
: Mode f, node height (Cc)

s of fuel top axial nodes (9OC-9 to Stpt2-9)
Node f, node height (cm)



jut 3c IIz35 1977 Jul30 1~3 197Fit* Name: LiA1882.dat 3U0000o0.g1717-OM20004 RtEV 00 ATTACIIENI X - Page 6

i. 11 20.0025
12 20.0025
13 20.0025
14 20.0025
I5 20.0025
16 20.0025
IT 20.0025
18 22.3520
983.5

1142.6
1195.4
1206.0
1203.0
1197.2
1191.6
1187.6
1187.1
1192.5

1219.6
1256.7
1300.8
1295.2
1273.0
1205.9
1107.5
949.6

18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 zo.0025
10 20.0025

11 20.0025
1 2 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
988.8

1127.7
1173.1
1173.5
1164.3
1154.7
1147.0
1141 .7
1140.2
1144.4
1167.4
1225.0
1239.4
1238.3
1225.9
1177.6
1099.4
953.a

18
I 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025

: U of fuel top axial nodes (Stpt2-9 to Stpt3-9)
: Node 9, node height (cm)

: # of fuel temp axial nodes CStpt3-9 to Stpt4-9)
: Node * rnode helcht cm)
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I
7 20.0025
8 20.0025
9 20.0025
10 20.0025
¶1 20.0025

12 20.00Z5
13 20.0025
14 20.0025
i5 20.0025
16 20.0025
17 20.0025
18 22.3520
995.4

1119.6
1145.0
1134.0
1118.7
1106.7
109B.1
1092.4
1090.2
¶092.6
1111.4
1160.3
1174.5
1177.8
1174.5
1143.5
1088.5
957.9

l1
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
B 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
0.0232
0.0232
0.0231
0.0230
0.0229
0.0227
0.0226
0.0225
0.0224
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
0.0216
18
1 17.7800
2 20.0025

6 of mod spec vol axial nodes CBOC-1A to EOC-IA)
- ' de i node Might (cm)

a I of mod spc vol axial rodes (BO-9 to ttptZ-9)
N ode #, noke height (cm)
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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
I5 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0231
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0218
0.0217
0.0216
18
1 17.7800
2 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
1l 22.3520
0.0231
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0218
0.0217

. of mod spec vtl axial nodes (Stpt2-9 to Stpt3-9)
:Nodie it. node height (cm)
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I 0.0216
16
I 17.7BOO
2 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
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0218
0.0217
0.0216
18
1 17.7BOO
2 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
1I 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

: I of mod spec vol axial nodes (stpt3-9 to Stpt4-9)
:Node I node height (en)

: o of burmnp axial nodes (BOC-IA)
: lode # node height (ea)
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0.0
0.0
0.0
0.0
0.0
1i
1 17.7800
2 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
3.416
6.039
8.119
9.507

10.341
10.809
11.047
11.116
10.998
10.622
9.391
6.666
5.922
5.786
5.910
6.969
T.477
4.839

18
1 17.7800
2 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
5.836
9.936

12.740
14.408
15.354
15.868
16.124
16.202
16.102

: # of birmip axial nodes (COC-9)
: Node U, node height (cm)

: # of burmup exist nodes (Stpt2-9)
N Node , nods height (cm)
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1S.770
14.700
12.336
11.651
11.434
11.352
11.911
11.595
7.424

18
1 17.7800
2 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
6.823

11.468
14.512
16.251
17.210
17.72
17.969
18.040
17.939
17.617
16.594
14.339
13.681
13.458
13.339
13.768
13.197
8.469

1a
1 17.7BO0
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
B 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
9.342

15.254
18.790
20.633
21.580

: * of burnup axial nodes (Stpt3-9)
: Node i, node height (cm)

: U of burnup axial nodes (Stpt4-9)
s Node 4 node height (cm)



.-
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Z2.052
22.265
22.313
22.207
21.908
20.985
18.963
18.383
18.182
18.034
18.247
17.168
11.149
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N
Crystal River, Unit 3
CR3
U"group
1.93
463630
208
1.442m
0.9398
0.95758
1.0922
360.172
N
INCONEL
0.005757609
ZIRC-4
640.0
T
1
6
5g304
2200.0

5
3 0.63246
2 0.67310
3 0.81397
S00 2.97599
3 2.9993g

5
0.5
NO SPECIAL
2
IA
1
0

195.292
26.8.
413
1E
13
2
0
0
0
142.2
166.0
14.M
97.0
171.3
217.0

Y

12
.78 901.1
1.42 901.7
1.3 902.7

27.29 911.4
45.42 933.3
45.42 375.0
58.01 771.9
S8.01 643.2
11.91 575.6
7.50 593.9
3.30 SS6.3

This 1c not a pick-up case
s Reactor Identifier
rPrefix Identifier for reactor
s Scale croSs-SectIon library
t U-235 vtX enrichment in U of UD2
:Crar of U per assembly
:Number of fuel rods In assembly
:Pin-pitch In assembly (cm)
:Fuel pellet diameter (cm)
:Fuel rod cltdding ID (cm)
:Fuel rod cladding CO (cm)
:Fuel stack height (cm)
:No axial blanket fuel
: 4pacer grid material
:Vol. frac. of mod. displaced by grids
:Fuel rod cladding materslt

Avg. fuel rod cladding temp. (K)
Cladding materials other than ZIRC-4
:umber of cladding materials needed other than ZIRC-4
SAS2H material mixture nL giPr for clad material belui
Cladding material for APSRts

2 System pressure (psi)
:Activate OPRA tracking
:I of radial tones In'the standard Path I model
:Standard Path S model (input Card 20)

: of cross-section libraries per irradiation step
SASZN output print tevel
Zone mesh factor for XSDRNPN
No special XSDRNPK control parameter pecs.

2 f of insertion reactor cycles
:Insertion reactor cycle identifier
:f of atpts In cycle
Stpt EFFP
Length to stpt In calendar days
Downtime t stpt

2 ays of downtime at EOC
Total cycle EFPD
Total cycle tength In calendar days
Integer position of asserbly in cycle

:Insertion reactor cycle Identifier
:I of stpts In cycle
* Stpt EFFD
:Length to stpt In calendar days
:Dmoitime at stpt
:Stpt EFPP
:Length to stpt in calendar days
: Downtime at stpt
: Days of dointime at EOC
: Total cycle EFPD

Total cycle lenoth In calendar days
Integer position of assembly in cycle
Flag for variable or constant Irradiation step specs

2 Relative Insertion cycle
Relative statepoint In insertion cycle
N Muber of steps In statepoint calculation
Step length EFPD). kid-step ppmb
Step length EFPD), kid-step ppzb
Step length (EFPO)o Mid-step ppeb

2 Step length (EFPD), Mid-step ppmb
: Step length (EFPD), Mid-step pFmb
: Step length (EFPD), Mid-step ppmb
Step length EFPD), Mid-step ppmb

: Step length (EFPD), kid-step ppmb
Step length (EFPD) kid-stop ppmb

: Step length (EFPD), kid-step ppmb
:Step length CEFPDF) kid-step ppeb
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.11
r

7.44 518.8
2
1
6
6.34 542.7
10.50 558.4
54.86 442.3
37.64 315.5
30.66 252.6
2.20 281.6
2
1
29.10 237.54
18
I 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
1B 22.3520
No CRA INSERTION NISTORY
RODoED
16
111 9 18 7 1 6
112 9 17 7 1 6
113 10 17 7 16
114 11 16 7 16
115 12 16 7 16
116 12 16 7 16
1 7 17 15 7 16
1I 15 15 7 16
119 19 15 7 16
1110 13 14 7 1 6
11 111 13 7 1 6
211 10 16 7 1 6
12 1 11 16 7 1 6

213 11 15 7 16
214 12 15 7 16
215 12 14 7 16

7:
4:
47000 79.5
49000 15.0
48000 5.0
13027 0.2
I
10.17 6

7 0.49784
S 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.90526
3 2.93113
3 0.49784

I
I
I

9
I
8

I

9

step length (EPo), Rid-step ppib
Relative insertion eylte
Relative statepoint In insertion cycle
Number of steps in statepoint calctulatiOn
step length (EMPD), Rid-step ppmb
Step length (E PD), Hid-steP ppcb
Step length (EFPD), Rid-step ppeh
Step length (EFPO), Rid-step ppnb
stop length CMPP), :id-step ppnbh
step length (EFPD), HId-step ppmb
Relative statepofnt In Insertion cycle
Number of Steps In statepoint calculation
Step length CEFPO), Hid-step ppcb
I of axial nodes in CIC format
Node 4, node height (cm)

APSRA Insertion
lumber of Irradiation steps with APSRA Inserted
trput card 488
Irput card 488
.rput card 488

iIrput card 488
Irput card 488
Irput card 4J8
Irput card 4J8
Input card 488
Input card 4J8
Input card 488
Input card 488
Input card 488
Input card 48
Input card 488
Input card 48B
Input card 488
dimber of different APSR absorber material mixtures
SAS2H material mixture rnuber for APSR absorber
Nurber of Isotopes or elements In the CiA absorber
SCALE Isotope ID, Isotope wt2
SCALE isotope ID, Isotope utX
SCALE Isotope ID, Isotope utX
SCALE Isotope ID, Isotope wtX
Nuwber of APSRA designs

iAPSI absorber density, APSR clad SAS2N mat. mix. number
Nuwber of radial zones In Path I model with APSRA Inserted
Path I model APSRA inserted (Input Card 48J)

Path S model APSRA removed (Input Card 48k)



jutla3 J1:3 1997 File Name: Al~bzI.dat IBADOOoOoO-01717-020-00040 M~ so ATTACHMENT Xi - Page 3

r -. 3 0.50546
3 0.55880
3 0.63246
2 0.67310
3 0.81397
S00 2.97599
3 2.99939
3 0.49784
3 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.96913
3 2.99248
I8
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
1 22.3520
929.4

1153.1
1287.8
1364.2
1399.1
1413.1
1421.0
1431.8
1451.4
1482.1
1531.2
1591.7
1390.6
1185.1
1122.0
1052.3
969.8
927.0

18
1 17.7800
2 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

: Path I model APSI follai rod (Inpt Card 48L)

: I of fuel teW axial nodes EOC-IA te bC-IA)
Node #. node height (cm)

s of fuel tp xiale nodes (SOC-IS to Stpt2-12)
Node :. node height (Cc)
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18 22.3520
106.3
1253.8
1321.8
1317.4
1285.0
1251.8
1226.7
1210.8
1202.2
1185.3
1094.9
1048.4
1056.4
1070.0
1102.8
1269.7
1252.8
1075.8
18
1 17.7800
2 20.0o25
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
0.0232
0.0232
0.0231
0.0230
0.0229
0.0227
0.0226
0.0225
0.0224
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
0.0216
18
1 17.7800
2 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

s f of mod spec vol axfal nodes (SOC-MA to EOC-IA)
s Mode f, node height (cm).

s of mod spec vat axial nodes (OC-1I to ttpt2-18)
: ode f, node height (cm)
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I'
14 20.0025
15 20.0025
16 20.0025
17 20.0025
la 22.3520
0.0231
0.0231
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0220
0.0219
0.0218
0.0218
0.0217
0.0216
is
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 Z2.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.352D
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1

2
3
4
S
6
7
8
9

: o of burnup axtat nodes (1OC-UA)
: Node 6, node height (cm)

i 9 of wrup axiat nodes (BOC-18)
:llode #, nor height (cm)17.7500

20.00Z5
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
2D.0025
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I-. ¶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
3.416
6.039
8.119
9.507

10.341
10.809
11.047
11.116
10.998
10.622
9.391
6.666
5.922
5.786
5.910
6.969
7.477
4.839

Is
1 17.7800
2 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
5.861
9.956

12.792
14.424
15.255
15.627
15.760
15.750
15.564
14.951
12.957
9.795
9.090
9.113
9.779

11.959
12.257
7.957

: .of burmu axial nodes (Stpt2-1B)
: Node #, node height (cm)

a
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I
Crystal River, Unit 3
CR3
"groip
2.53
463630

*208
1.4427
0.9395
0.95758
1.0922
360.172
M
ICOUEL
0.005757609
ZIRC-4
640.0
V
I
6
55304
2200.0

K
3 0.63246
z 0.67310
3 0.81397
500 2.97599
3 2.99939
¶
S
0.5
No SPECIAL
4
UA
I
0

195.292
28.8
413
20
is
2
0
0
0
142.2
166.0
14.792
97.0
171.3
217.0
20
02
I
0
a
0
164.0
166.5
212.0
23
03
3
0
0
0
168.5

s this Is not a pick qp cser
s Reactor Identifier
s Prefix identifier for reactor
2 scale cross-section library
s U-Z35 wtZ enrichment In U of U02
s gram of U per assemblv
s llaber of fuel o In asseably
s Pin-pitch In assebly cm)

Fuel pellet diameter (cm)
2 Fuel rod cladding ID (cm)

Fuel rod cladding M (cm)
Fuel stack height cm)
No exial blanket fuel
Spacer grid material
Vol. frac. of mod. displaced by grids
Fuel rod cladding material
Avg. fuel rod cladding tamp. CC)

S No cladding materials other than ZIRC-4
s Nuiber of cladding materfals needed other than ZIRC-4

SAS2H material mixture rwber for clod material below
s Cladding materlal for CRls
s System pressure (psi)
s Activate OPRA tracking
s I of rodial zones In the standard Path E model
s Standard Path O model (Input Card 20)

of cross-section libraries per Irradiation step
2SASZ output print level

s Zone mesh factor for XSDRNPH
2 No speclal XSDRNPN control parameter specs.

s of Insertion reactor cycles
2 Insertion reactor cycle Identifier

s of stpts In cycle
2 Stpt EFPD
s Length to stpt In calendar days
2 Downtime at stpt
2 Days of downtime at WC
2 Total cycle EFPO
s Total cycle length In calendar days

I integer position of assembly in cycle
s Insertion reactor cycle Identifier
s U of atpts In cycle
s Stpt EFPO

Length to stpt In calendar days
2 Downtime at stpt
2 Stpt EFPD
s Length to stpt In calendar days

Downtime at stpt
s Days of downtime at tOC
2 Total cycle EFPO

Total cycle length In calendar days
s Integer position of assembly in cycle
2 Insertion reactor cycle identifier
s I of stpts In cycle
s Stpt EF70
s Length to stpt In calendar days
s Downtime et stpt
2 Days of downtime at MOC
s Total cycle EFFD
s Total cycle length In calendar days
s Integer position of assembly in cycle
s Insertion reactor cycle identifier
2 * of stpts in cycle
2 Stpt EnF
s Length to stpt In calendar days
2 Downtime at stpt
s Stpt CM7
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193.0 Length to rtpt In calendar days
16.792 3 Doamtiu. at stpt
250.0 1 Stpt EFPD
325.792 Length teo stpt In calendar days
12.333 3 Uoetim at stpt
73.0 : Days of dontime at EOC
323.0 1 Total cycle EFPD
416.0 : Total cycle length In calendar days
12 a Integer position of asebly In cycle
Y s flag for variable or ceonstant irradiation step specs
1 I Relative Insertion cycle
1 i Relative statepoint In insertion cycle
14 m Umber of steps In statepoint calculation
37.78 912.2 tStop length (EFPD), Hid-step pb
63.23 909.0 1 Step length (EFPD). Hid-step ppmb
63.23 808.3 a Step length (EFPD), Mid-step ppb
60.11 673.3 s Stop length (EFPD), Mid-step ppmb

.65 610.2 s Stop length [EFP0), Hid-step ppob
Z.76 633.9 s Step length CEFPD), Hid-step pptb
1.07 662.9 a Stop length (EFPD), Nid-step ppmb
1.23 657.8 tStep length (EFPD), Hid-step ppmb

.58 650.0 s Step length tEFP0), Hid-step pp.b
1.36 601.7 s step length [FPD0), HId-step ppeb
1.45 629.5 : step length tEFPD), KId-st ppmb

.55 620.9 * Stp length (EFPD), Hid-step ppeb
1.00 614.2 s Stop length (EFPD), Yld-rstp ppcb

33.80 606.7 I Step length (EFP0), HId-step ppnb
2 s Relative Insertion cycle
1 PRelative statepoint in Insertion cycle
2 s Number of steps in statepoint calculation
71.1 518.65 : Step length (EFPD), Rid-step ppnb
71.1 256.11 - astep length (EFPD), Mid-step pp b
2 : Relative ctatepolnt in Insertion cycle
i Number of teps in statepoint calculation
29.1 237.54 s Step length (EFPD), Kid-step ppb-
3 s Relative insertion cycle
1 s Relative *tatepoInt In Insertion cycle
3 sNumber of oteps in statepoint calculation
55.5 688.93 Step length (EFP0), Hid-step ppab
55.5 527.51 s Step length tEFPO), Hid-step ppob
55.5 353.48 U Stop length (EFPD), Nid-step ppab
4 s Reastive Insertion cycle
1 s Relative statepoint In insertion cycle
3 : Number of steps In statepoint calculation
56.167 830.38 s Step length CEFPD), NId-step ppmb
56.167 694.6J s step length (EFPD), Hid-step ppnb
56.167 536.65 s Step length [EFPD), Kid-itep ppnb
2 s Relative statepoint In Insertion cycle
2 sNumber of steps in statepeint calculation
40.75 322.60 ' Step length (EFPD), Kid-step ppmb
40.75 267.17 s Step length (EFPD), Hid-step ppmb
3 Relative otatepolnt in insertion cycle
2 s tumber of steps in statepeint calculation
36.5 234.64 : Step length (EFPD), Rid-step ppmb
36.5 128.17 : Step length (EFPD), Mid-step ppmb
16 s *of axial nodes in CRC format
1 17.7500 s Node i, node height (cm)
2 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
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I_ 15 20.0025
16 20.0025
17 20.0025
1 22.3520
RDOED
13

I 1I1 1 1671I

I 12 11 1
I
I1 3 115 7 1
1
1 14 114 7 1I

I

I 16 3 14 7 1
I
11 7 4 13 7 II
1 174S1371
I1 3 4 12 7 I
I
1 1 9 5 12 7 1

12

11 10 5 11 7
¶

I

I

I

I

I

I

I

I

I

I

s tuber of irradiation steps with CIA irsrted
2 llmber of axial section with CtA Inserted In step 1
a Irput card 471
slluber of axial section with CRA inserted in step 2
s Irput card 47n

lumber of axial section with CRA inserted in step 3
s Input card 473

s luber of axicl section with CRA inserted In step 4
s Input card 473

s Number of axial section with CIA inserted in step S
Input card 478

N umber of "xlal section with CIA Inserted in step 6
Input card 470

s lumber of axial section with CIA inserted in step 7
s Input card 473
l rimer of axial suction with CtA Inserted in step 6

s Input card 473
llmber of axial aection with CRA Inserted in step 9

: Irpt card 470
s lumber of axial section with CIA Inserted in step 10
s Irnpt card 47l
l lumber of axial section with CIA Inserted in step 11

I
_ _ .

11 11 6 10 7 1 : Input ca rd 7
1 a Number of axial section with CRA Inserted in i
11 12 7 10 71 : Input card 473
1 : liuber of axial suction with CRA Inserted in i
1 113 a 9 7 1 . snput ard 4l
I s lumber of different CIA absorber materiat MIxI
7 s UAS2M material mixture nunber for CRA absorber
4 s lumber of isotopes or elements in the CIAsl
47000 79.8 s SCALE isotope ID, Isotope wtX
49000 15.0 : SCALE isotope ID, Isotope wtZ
48000 5.0 s SCALE isotope ID, Isotope Mt%
13027 0.2 :SCALE isotope ID, Isotope wt%
1 : Number of CIA designs
10.17 6 a CR absorber density, CR clad SA2 mst. mix. r
e Number of radial zones In Path i model with eR
7 0.497a4 a Path B msdel CRA inserted (Input Card 47J)
5 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.38205
3 2.40073
3 0.49784 Path 8 model CIA removed (Input Card 47)
3 0.50546
3 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99?39
NO APSRA INSERTION HISTORY
16 a # of fuel temp axial nodes (BOC-IA to EOC-IA)
1 17.7800 N lode 9 node height (cm)
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
T 20.0025
8 20.0025
9 20.0025
10 20.0025

itep 12

itep 13

:ures

irber

Lrber
LA inserted
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11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
I8 22.3520
766.4
890.3
980.9

1034.5
1063.3
1077.4
¶085.8
1093.3
1102.2
1112.6
1121.4
1122.4
1112.5
1098.0
1109.7
1298.5
1237.3
1003.7
18
1 17.7800
Z 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
1116.6
1349.1
1443.2
1455.2
1437.0
1412.9
1393.2
1380.6
1374.8
1374.1
1377.9
1386.3
1397.1
1403.6
1385.3
1329.1
1253.5
t068.4
18
1 17.7300-
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025

s 6 of fuel taes axial nodes (SOC-18 to StptZ-1B)
N Node 0, node height Ccm)

: # of fuel top axial nodes (stpt2-1B to EOC-1B)
Mde #. node height (cm)
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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
1038.6
1220.9
1294.5
1327.4
1351.3
1370.9
1385.1
1394.4
1400.1
1404.1
1409.1
1414.7
1412.9
1393.5
1337.7
1244.4
1150.2
985.1

1 17.7800
2 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
1050.3
1217.7
1311.6
1360.1
1380.6
1389.8
1397.4
1404.3
1404.1
1379.8
1318.8
1260.1
1220.0
1193.8
1179.2
1168.9
1141.1
1005.6
18
1 17.7800
2 20.0025

: I of fuel tap axial nodes COC-2 to E0C-2)
- % Node , node huight (cmr)

i # of fuel tap axial noldes (BOC*3 to Stpt2-3)
tNode U. node height (cmr)
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f 3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
13 22.3520
1022.2
1167.1
1207.6
1211.1
1201.2
1184.3
1159.4

1126.3
1103.4
1107.0
1130.3
1169.9
1221.0
1248.4
1234.1
1185.8
1126.2
999.8

16
1 17.7800
2 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
l8 22.3520
104.7
1137.9
1153.8
1140.6
1125.2
1113.4
1103.9
1090.3
1071.2
1065.2
1070.7
1051.5
1099.8
1121.4
1120.3
1098.5
1075.1

i I of fuel tuop exstl nodes (Stpt23- to Stpt3'3)
: Node #, node height (em)
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995.2
18
1 17.7800
2 20.0025
3 Z0.0025
4 20.0025
5 Z0.0025
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 MO.025
16 20.0025
17 20.0025
18 22.3520
0.0226
0.0226
0.0225
0.0225
0.0224
0.0224
0.0223
0.0222
0.0222
0.0221
0.0220
0.0220
0.0219
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.7800
2 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
0.0236
0.0235
0.0234
0.0232
0.0231
0.0229
0.0228
0.0227
0.0226
0.0224
0.0223
0.0222
0.0221

* 9 of mod spe vtol eIxlt {WC (1UIA to IOC-A)
:Nde U, node height (cm)

: I of mod spec val exial nodes (SOC-IB to ttptZ-18)
: N node height (cm)
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0.0220
0.0219
0.0218
0.0217
0.0216
18
I 17.70
2 20.0025
3 20.0023
4 ZO.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0023
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
0.0235
0.0235
0.0233
0.0232
0.0231
0.0230
0.0228
0.0227
0.0226
0.0224
0.0223
0.0222
0.0221
0.0220
0.0218
0.0217
0.0217
0.0216
18
I 17.730
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0236
0.0235
0.0234
0.0232
0.0231
0.0229
0.0228
0.0227
0.0225

s U of sod epic vol axla nodes (StptZ-ll to EOC-1B)
: Nod. , node height (cm)

: 6 of sod spec vo axIal nodes (BOC-2 to EOC-2)
: Node i, node height (cm)
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0.0224
0.0223
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
15
1 17.7800
2 20.0025
3 20.0025
5 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0234
0.0233
0.0232
0.0231
0.0230
0.0225
0.0227
0.0226
0.0225
0.0224O.OZZ
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.78,0
2 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
la 22.3520
0.0233
0.0233
0.0231
0.0230
0.0229

: o of mod spec val exisl nodes CGOC3 to StptZ-3)
sNode rode heiht (cm)

: t of od Wec vol axitl nodes (StptZ-3 to Stpt3-3)
:Node n*, heigh-t (cm)
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0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
I8
1 ¶7.7100
2 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 2D.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
18
1 M7.7M00
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
1.929

: f of btrnqp xal nodes CBDC-IA)
: Node f, rod helght Cm)

: f of burmnp axial nodes (ICC-IB)
sode #, node height Cct)
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3.349
4.454
5.176
5.618
5.871
6.003
6.054
6.041
5.965
5.831
5.685
s.608
5.721
6.476
7.826
7.524
4.698
18
1 17.78W
2 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 Z0.0025
18 22.3520
4.564
7.656
9.656

10.692
11.186
11.397
11.473
11.490
11.473
11.419
11.340
11.287
11.324
11.522
12.214
13.223
12.242
7.730

18
1 17.7800
2 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

: f of burup axial ncodes (ltpt2-18)
: Node f, node helght (cm)

: # of burmip axil ntodes (OC-2)
a Node f, node height (cm)
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i 16 20.0025
17 20.0025
18 22.3520
5.094
8.487

10.635
11.730
12.251
12.480
12.568
12.589
12.573
12.528
12.470
12.449
12.515
12.718
13.362
14.259
3.123
8.299

18
1 17.7500
2 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
8.349

13.645
1.910
18.514
19.233
9.320

19.589
19.522
19.319
18.973
18.605
18.406
1a.467
18.792
19.541
20.203
15.570
11.970
18
1 17.7500
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025

s i of turmip axial nodes (BOC-3)
Mode f. node height (cm)

s f of iurmp axial nodes (Stpt2-3)
N ode , node height (cm)
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12 20.0025
13 20.0025
14 20.0025
i5 20.0025
16 20.0025
17 20.0025
JS 22.3520
11.641
18.735
22.686
24.819
25.637
25.916
25.895
25.615
25.089
24.534
24.168
24.130
24.503
25.199
26.016
26.402
23.960
15.579
16
1 17.70oo
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
B 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
13.385
21.262
25.705
27.687
23.483
28.733
28.682
28.343
27.715
27.095
26.738
26.761
27.260
28.139
29.033
29.332
26.649
17.494

: I of burmup axial nodes (Stpt3-3)
: Node I, node height (cm)
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H
Crystat River, Uhit 3
CR3
44gro
1.93
4630
208lzun1.44272
0.9M39
0.95758
1.092Z
360.172

IMCONEL
0.005757609
ZIRC.4
64o.0
r
1
6
SS304
2200.0
H
5
3 0.63246
z 0.67310
3 0.81397
500 2.97599
3 2.99939
¶
S
0.5
Ho SPECIAL
z
IA
1
00
0

195.292
Z68.8
413
22
lB

0
0
0
142.2
166.0
14.792
97.0
171.3
217.0
22
r
1
6
5.03 902.3

60.15 921.9
60.15 583.3
57.42 766.1
57.42 637.8
28.64 589.5
2
1
6
4.49 541.0

41.82 549.6

i This to rot a pick-up case
Reactor Identlf letr

s Prefix Identifier for reactor
:Scaule croessectlon library
s U-235 wtS enrichment in U of U02
, Grm of U per assembly
s umber of fuel rods In assesbty
s Pin-pitch In ausbry (cm)
a Fuel pellet diameter (cm)

Fuel red cladding ID (cm)
s Fuel rod cladding 00 (cm)
s Fuel stack height (cm)
sNo axial blanket fuel
s Spacer grid material
: Vol. frac. of mod. displaced by grids
tFuel red cladding material
:Avg. fuel rod cladding top. (K)
s Cladding materials other than ZIRC-4
t Iutber of cladding materalss needed other than ZIRC-4

UAS2U materiel mixture nurber for clad material below
: Cladding material for ClWs
s System pressure (pes)
t Activate EPRA tracking
, 1 of radial zones In the standard Path I medel
s Standard Path I model (input Card 20)

: I of cross-sectlon libraries per irradiation step
s S.S2H output print level
I Zcne mesh factor for XSDRMPH
ago specile KSORNP control parameter specs.
: I of Insertion reactor cycles
t Insertion reactor cycle Identifier
s I of stpts in cycle
s Stpt EFP0
a Length to stpt in calerdar days
: Dotntime at stpt
:Days of downtime at EOC
:Total cycle [FPO
:Total cycle length in calendar days
: Integer position of asseibly In cycle
t Insertion reactor cycle identifier

i of stpts in cycle
:Stpt [FPO
:Length to stpt In calendar days
I Downtime at stpt
: Stpt EFPO
:ength to stpt In calendar days
L 0owntime at stpt

Days of downtime at EOC
Total cycle EFP0

sTotal cycle length In cilerdar days
sInteger position of assebrty in cycle
:Fleg for variable or constant irradiation step specs

Roelative Insertion cycle
2 Relative statepofnt in Insertion cycle
: Uuaier of steps in statepoint calculation
s Step length (EFPO), Kid-step ppcb
:Step length (EFPD), Kid-step ppnb
: Step length (EFPC), Kid-step ppb
: Step lenrth (EFPD), id-stop ppmb
:Step lernth (EFPD), Hid-step ppmb
: Stop length (EfiPD), Kid-tep ppib
t Relative insertion cycle
IRelative statepofnt in insertion cycle
a Huzter of steps in statepoint calculation
s Step tength (EFPD), id-step ppmb
:Step length (Efi ), Mid-step pprb
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35.51 423.0
35.51 289.3
3.04 279.6
16.82 289.1
2'

29.10 Z37.54
18
1 17.7800
2 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
RMDED
10
I
1 I I 1 3 7 I
I
I 1 2 1 2 7 I

I1 3 1 2 7 11

1 1 4 1 .7 1
1
11 45 1 7 1
1
2 1 1 1 4 r
1
2 1 2 1 3 7 I
1
2 1 3 1 Z 7 1
1
2 11 2 71I

2 1 5 I I7 I
1
7
4
47000 79.8
49000 15.0
48000 5.0
13027 0.2
lr17

7 0.49184
5 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.38205
3 2.40078
3 0.49781
3 0.50546
3 0.55880
3 0.63246

Stop le&ith EFPD), Mid-step Fpfb
s Step length CEFPD), Mid-step igub

a step length (EFPDO) Kid-step ppnb
t Step length (EFPD), NId-step pprb
:Relative statpoInt In Inserti'n cycle
: umber of steps In statepoint calculetion
:Step length (EFPD). Nid-step ppdb
sa of xiast nodes in CRC forat
:Node , node height (cm)

* Uumber of Irradiation ateps with CRA Inserted
* Number of exist section with CRA Inserted In step I
s Input card 473
:Number of axial section with CRA Inserted In step 2
*Input card 473

lumber of exisl section with CRA Inserted in step 3
:Irnpt card 47B
5 umber of exist section with CIA Inserted In step 4

Irpt card 478
liumber of exist section with CRA Inserted In step 5

:Input card 47n
l umber of exitl section with CRA Inserted in step 6

a Inpat card 473
limber of xislt section with CRA Inserted in step 7

: Irput card 473
:Number of exisl section with CRA Inserted In step 8
: Irpat card 478

lNufmber of axisl section with CRA inserted in step 9
a Input card 473
3Nuber of exist section with CRA Inserted In step 10
g Input card 47B

lumber of different CRA absorber mterial mixtures
:SAS2H material mixture -isb r for CRA absorber
: liber of isotopes or elements In the CRA ebsorber'

SCALE isotope ID, Isotope wtl
2 SCALE Isotope ID, Isotope wt
:SCALE isotope D, Isotope wtS
:SCALE Isotope ID, Isotope wtS

li1umber of CIA designs
:Ct absorber density, CR clad SA5H mat, mix. number

limber of radial zones in Path B model with CRA Inserted
:Path E model CRA Inserted (input Card 47J)

: Path B model CRA removed (Imput Card 47K)
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2 0.67310
3 0.61397
500 2.97599
3 2.99939
No APSRA INSERTION HINTORY
18 X U of fuel tp axial nodes (SOC-lA to EOC-lA)
1 17.7800 Maode ,noce kelaht (cm)
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025.
a 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
817.6
984.0

1269.2
1391.9
1432.1
1445.9
1453.4
1464.5
1484.2
1514.1
1546.4
1559.1
1523.6
1454.6
1384.7
1306.8
1200.9
981.4

18 : o of fuel tmp axial nodes (BOC-1l to gtpt2-IB)
1 17.7800 Node U, node height (cm)
2 20.0025
3 20.0025
4 20.0025
5 - 20.0025
6 20.0025
7 20.0025
a 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
901.0

1099.8
1302.3
1300.9
1261.8
1226.2
1200.1
1183.4
1173.3
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1164.2
1154.9
1154.6
1166.3
1187.8
1223.7
1262.0
1240.6
1072.3
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0235
0.0234
0.0233
0.0232
0.0231
0.0230
0.0228
0.0227
0.0226
0.0224
0.0223
0.0222
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
1l 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0232
0.0231
0.0230
0.0229
0.0228

g I of o spc vat axial nods (BOC-A to EC-IA)
: Mde f, nde height (cm)

I of md spec vol axial nodes (SOC-18 to Stpt2-1B)
:Node . node heliht (cm)
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0.0227
0.0226
0.0225
0.022A,
0.0223
0.0222
0.0221
0.0220
0.0219
0.0219
0.0218
0.0217
0.0216
18
1 17.7500
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
1 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
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
2.356

t 1sf hump axist nodes tBOC-IA)
s Node 9, node height cm)

s f of burmp axial nodes (BOC-1E)
: Node , rode height cm)
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4.987
8.232
9.957

10.858
11.352
11.601
.11.681
11.603
11.320
10.761
10.054
9.553
9.311
9.181
8.88
7.816
4.869
18
1 17.780
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 20.0065
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
3.912
7.595

12.009
14.545
15.588
15.992
16.133
16.129
15.985
15.619
14.973
14.263
13.875
13.841
14.005
13.923
12.514
7.959

: I of bump axial Ano& (Stpt2-18)
: lode #, node height (cm)
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K s This lnot a piOck-up se
Crystal River, Unit 3 s Reactor Identifier
CR3 s Prefix Identifier for reactor
44growp s Scale crosrection library
Z.54 s V.235 utS enrichient in U of U02
46&36O s grams of U per assembly
208 s Nutber of fuel rods in assembly
1.44272 : Pin-pitch In assembly Ccm)
0.9398 : Fuel patlet diameter tem)
0.95758 s Fuel rod cladding ID (cm)
1.0922 s Fuel rod cladding C0 (cm)
360.172 sFusl stack height (cm)
1 s No axiat blanket fuel
IuCONEL : Spacer grid material
0.005757609 s Vol. frac. of mod. displaced by grids
ZIRC-4 a Fuel rod eladding material
64.0 sAvg. fuel rod leadding teop. t
V : No cladding materials other than ZIRC-4
1 : hNucber of clad materiast other than ZIRC-4
e a 3S2PN material mixture -a'b r for folloiing material
SS304 s Cladding material specification
2200.0 s Systam pressure (psl)
V s Activate *PRA tracking
1 s Xumber of reactor cycles with SPRA
1 0 s C of 3PRA designs, I of non-Al20R34C *P's
3.7 1.01 O.SW57538 16 2 4 s Input Card 18C
a s Lof radial zonas in OPRA Path l model
4 0.43180 s PRM Path I model tInput Card 10E)
5 0.45720
2 0.54610
3 0.63246
2 0.67310
3 0.81397
500 2.91402
3 2.93693
3 0.43180 s Path B model with OPRA ramoved (input Card 16)
3 0.4s720
3 0.54610
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.9m93
6 0.43180 :PRl Path I model bove absorber (input Card 18G)
5 0.4s720
2 0.54610
3 0.63246
2 0.6?310
3 0.81397
500 2.91402
3 2.93693
AL203 6 s Nat. above absorber in OPR, AS2K mt. mix. I
1 1 2 1T t PtA Insertion history (input Card 181)
5 s # of radial zones In the standard Path I model
3 0.63246 a standard Path I model (Input Card 20)
2 0.67310
3 0.81397
S00 2.97599
3 2.99939
1 s U of cross-s ction libraries per irradiation step
5 s 5s22K output print level
0.5 s Zone mesh factor for XSDRNPK
0o SPECIAL s No special XSRUPN control paraoeter specs.

4 s of Insertion reactor cycles
A s Insertion reactor cycle identifier

I s# of stpts In cycle
0 sStpt EFPO
0 s Length to atpt in calendar days
0 : Downtime at stpt
195.292 :Days of downtime at EoC
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268.8 t Total cyclo [FPO
413.0 zTotal cycle tenth in catendar days
23 1 Integer position of as;e:"ly in cycle
18 t Insertion reactor cycle identifier
2 :if of stpts In cycle
° t*tpt EFPD
0 sLength to stpt ln calendar days
O a Downtime at stpt
142.2 t Stpt EFPD
166.0 : Length to stpt in calendar days
14.792 Downtime at stpt
97.0 tDays of downtime at EOC
171.3 a Total cycle EFPD
217.0 t Total cycle length in calendar days
23 s Integer position of assembly In cycle
02 sInsertion reactor cycle Identifier
1 a lot stpts In cycle
0 t Stpt EFPD
0 : Length to stpt in calendar days
0 : Downtime at stpt
164.0 Days of downtime at EOC
166.5 a Total cycle EFPD
212.0 t Total cycle length in calendar days
07 : Integer position of assembly In cycle
03 S Insertion reactor cycle Identifier
3 # S of stpts In cycle
O :Stpt EFPD
O v Length to stpt in calendar days
0 00antme at stpt
168.5 t ttpt EFPD
193.0 a Length to stpt in calendar days
16.M92 . a uontfine at stpt
250.0 a Stpt EFPD
325.792 a Length to stpt ln calendar days
12.333 D Oowntime at stpt
73.0 ,ys of downtf =at EOC
323.0 5 Total cycle EFP0
416.0 a Total cycle length in calendar days
06 t Integer position of assubly In cycle
T t FLtg for variable or constant Irradiation step specs
1 Rtelative Insertion cycle
I Rltative statepoint In insertion cycle
4 : Kuber of steps In satepoint calculation
67.2 921.02 : Step length (EFPD), Kid-step ppmb
67.2 J72.24 : Step length (EFPD), Id-step ppmb
67.2 738.29 s Step length (EFP), Kid-step ppmb
67.2 608.17 t Step length (EFPD), Nid-step ppeb
2 s Relative Iauertion cycle
1 a Relative statepoint In Insertion cycle
2 a huiber of steps In statepoint calculation
71.1 S18.65 a Step length (EFPD), Kid-t p pmb
71.1 256.11 a Step length (EFPD), Kid-step ppmb
2 Relative statepoint In Insertion cycle
1 : umber of steps In statepoint calculation
29.10 237.54 : Step longth (EFPD), Mid-step ppob
3 : Relative insertion cycle
1 : Relative statepoint In Insertion cycle
7 : lumber of stups In statepoliat calculation

.99 a45 Step length (EFPD), Kid-step ppmb
9.13 713.1 s Step length (EFPO), Kid-step ppmb

54.72 659.1 a step length (EFPD) Nid-step ppib
36.53 525.0 : Step length (EFPD), Mid-step ppmb
36.53 422.5 : Step lngtb (EFPD). Mid-step ppmb
28 11 327.4 a Step length (EFPD), Mid-step ppmb
1.00 311.9 a Step length (EFPD), Mid-step ppmb

4 Relative Insertion cycle
I Relative atatepoInt In Insertion cycle
3 s Number of steps In statepoint calculation
56.167 880.38 : Step lensth (EFPD). id-step ppmb
56.167 694.68 a Step length (EFPD), Nid-step ppmb
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56.167 536.65
2
2.
40.75 382.60
40.75 267.17
3
2
36.50 234.6
36.50 128.17
15
1 17.7500
2 20.0025
3 Z0.0025
* 20.0025
5 ZO.0025
6 20.0025
7 20.0025
a 20.0025
9 ZO.0025
10 Z0.0025
11 20.0025
12 20.0025
13 20.0025
14 Z0.0025
15 20.0025
16 20.0025
17 20.0025
1C 22.3520
RODED
7
I
3 1 1 15 7 1

3 1 2 117 7 1
1
3 1 3 1 16 T 1

3 1 4 115 7 1

3 1 5 115 7 1
1
3 1 6 1 14.71
1
3 1 T 2 137 I

7
4
47000 79.e
49000 15.0
41000 5.0
13027 0.2
I
10.17 .
a
7 0.49754
5 0.50546
5 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.38205
3 2.40073
3 0.49754
3 0.50546
3 0.5580
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939

s tep length (EFPD), Kid-step PP l
s Relative ststPdlnt In insertion cle
a Number of steps In statepoint calculatieo
a Step length (EIN) Nid-step pp --

& Step Length (EUP)* Nid-step ppaF
I Relotive statepoint In insertion cycle

Musmer of steps In etatepoint calculation
* *tep length (EFP0), Mid-step ppdb

s *tep length (EFO), Hid-step ppurb
s of axll nodes In CRC format

s Mode 4* node heliht (cm)

: hMier of irradiation steps uith CIA inserted
s luster of axial section wIth CI Inserted in step I
: IrVt card 473
s Number of axial section with CIA Inserted in step 2
s Irput card 473
2 "Mier of axiat section with CM Inserted insetep 3

Irput card 475
: uaber of axit section with Ca Inserted in step 4
i Input card 478
I lumber of axilt section with Ca Inserted In step 5
i Input card 470
i Hurber of xialt section with Ca inserted In step 6
t Irput card 473
i Number of axial section with Ca Inserted in step 7
i irput card 47
: lumber of different CI absorber materiel mixtures

US211 material mixture number for CIM absorber
: lurber of Isotopes or elepuents In the CA absorber

SCALE Iootpe ID, Isotope wtS
: SCALE Isotope t Isotpep wt%

SCALE Isotope ID. Isotope Mt:
SCALE Isotope ID, Isotope wtl

s limber of CM design
* CR absorber denwity Cil clad SAS21 mat. dix. nuter
: lumber of radialt uons In Path I modet with Ca Inserted
* Path I model CIA inserted (Input Card 47J)

s Path B model Oa remved (Input Card 4K1)
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No APSRA INSERTION HISTORY
18 t # of fuel top exlrl node t (BC1A to EOC-1A)
1 17.7800 s Node f, node height (cmi
2 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
938.7

1149.6
1304.2
1395.0
1436.6
1454.3
1464.9
1478.0
1498.6
1526.7
1557.5
1567.9 -

1520.3
1441.6
1372.0
1295.7
1192.2
1005.8
18 : f of fuel top "xtal nodes (BC-lt to Stpt2 -1)
1 1T.7800 : Node U, node height (cm)
2 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
1052.6
1250.7
1331.4
1329.1
1292.3
1255.8
1229.3
1213.1
1204.0
1195.3
1183.6
1182.9
1195.7
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1217.9
1260.9
1322.0
1307.0
1110.7
18
I 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
1l 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
1048.6
1200.9
1242.4
1249.2
1266.8
1274.6
1274.3
1271.8
1264.4
1249.6
1242.7
1261.5
1281.9
1296.4
1303.3
t274.3
1198.0
1015.0
18
I 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
lB 22.3520
788.9
864.6
892.7
894.4
891.3
889.0
888.1
887.9
U87.4

* if fuel tmp axial node (Stpt2-1U to EOC-13)
N Mode f, node height (in)

s of fuel top axial nodes (MC-2 to EOC-2)
: Node 0. node height (cm)



I

Apr 03 15:01 1997 Fite Names A231.dat 3AOO -00.17T7-0200-00040 REV 00 ATTACENT XIV - Pof 6

886.2
884.8
882.2
675.2
865.7
861.2
908.1
973.2
872.0
Is
1 17.7800
2 20.0025
3 20.0025
* 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
939.6

1065.8
1094.9
1090.5
1080.2
1066.T
1051.9
1038.6
1033.2
1041.7
1065.6
108.9
1127.2
1140.4
1134.9
1109.1
1054.6
930.3

18
1 17.7800
2 20.0025
3 Z0.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
¶3 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
974.7

1066.7
1074.2
1058.6
1043.2

: # of fuel teW axial nodes (800-3 to Stpt2-3)
i Mode #, node blight (cm)

t I of fuel taqs axiet nodes (Stpt2-3 to Stpt3-3)
: made 9. noda height (cm)
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1032.4
1024.9
1019.4
1016.6
1020.0
1031.2
10.7
1060.4
1074.7
106.1
1072.9
1041.8
953.9

18
1 17.7m00
2 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
0.0235
0.0234
0.0233
0.0232
0.0231
0.0230
0.0228
0.0227
0.0226
0.0224
0.0223
0.0222
0.022Q
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.700
2 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
0.0233

s 8 of od qe vat axial nodes (O-IA to EOC-IA)
: Node E node height (cm)

: I of mod spec vol axIal nodes (SOC-IB to Stpt2-1U)
s Node I node height (cm)
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0.0232
0.0231
0.0230
0.0229
0.0228
0.0226
0.0225
0.0224
0.0223
0.0222
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.700
2 20.0025
3 2D.0025
4 2D.0025
5 20.0025
6 20.0025
7 20.0025
a 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
ST 20.0025
18 22.3520
0.0234
0.0233
0.0232
0.0231
0.0230
0.0229
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7800
2 20.0025
3 20,0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
e 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025

: f of mod spec vol axial nodes (Stpt2-1 to EOC-11)
m Mod . rods heluht (cm)

t # of mod spec vol axial nodes (3OM-2 to EOC-2)
Node J. nodb heliht (cmi)
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16 20.0025
IT 20.0025
18 22.3520
0.0224
0.0224
0.0223
0.0223
0.0222
0.0222
0.0221
0.0221
0.0220
0.0220
0.0219
0.0219
0.0218
0.0218
0.0217
0.0217
0.0216
0.0216
18
I 17.7800
2 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 Z0.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
1 22.3520
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
18
1 17.7800
2 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

: 4 of mod speM vot axiet nodes C0oc-3 to Stpt2-3)
: gode #, node height (cm)

i U of mod spec voa exIat nodes (StptZ-3 to Stpt3-3)
Node #. nod height (cm)
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12 20.0025
13 20.002S
14 20.0025
15 20.0025
16 20.0025
17 20.0025
is 22.3520
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
18
1 17.7300
2 20.0025
3 2D.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
1l 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
18
1 17.7300
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025

: .o burup exist nodes (BC-10
tllode f, node height cm)

s I of burmip axial nodes (Boc-IS)
s Node f, node height (cm)
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S 20.0025
9 20.0025
10 20.0025
ii 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
3.449
5.866
8.075
9.565

10.449
10.949
11.206
11.291
11.214
10.922
10.308
9.490
8.973
8.769
8.724
8.565
7.653
5.186

18
1 17.7300
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 M0.0025
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 Z2.3520
5.805
9.673

12.706
14.516
15.410
15.800
15.948
15.955
15.819
15.443
14.716
13.885
13.484
13.499
13.812
14.009
12.790
8.552

18
1 17.7300
2 Z0.0025
3 20.0025

: 6 of brnj existl odes (Stpt2-l8)
: Node #node heloht (Cm)

: # of burmip axisl nodes (Uc-2)
llode U, node height (cm)
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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
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
6.376

10.542
13.698
15.549
16.458
16.855
16.997
16.982
16.807
16.392
15.663
14.967
14.529
14.621
14.972
15.122
13.767
9.189

18
1 17.7800
2 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
7.865

12.836
16.381
18.343
19.264
19.645
19.764
19.724
19.524
19.089
18.356
17.572
17.243
17.361
17.917
18.555
17.404
11.711

2: #of burmp axial rmxks CBCX.3)
: Noe #, noda befght (cm)
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18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.00e5
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
10.524
16.971
21.207
23.400
24.380
24.747
24.805
24.668
24.366
23.889
23.219
22.586
22.437
22.707
23.302
23.728
21.941
14.702
18

17.7800
Z 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
11.962
19.074
23.549
25.776
26.735
27.077
27.114
26.957
26.639
26.167
25.535
24.973
24.914
25.305

I# of huri axial nod' CtptU-3)
M ode *, node height (tc)

: s of burmni axial nods (Stpt3-3)
s Node U, node height (en)
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;1 26.011
26.384
24.346
16.375
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r
2
2.
crystal live
CR3
4grow

2.54
463630
208
1 .442m
0.9398
0.9f758
1.0922
360.172

IINCONEL
0.005757609
ZIRC-4
640.0
r

2200.0
Y
1
1 0
3.7 1.01 0.!
6
4. 0.431N0
5 0.45720
2 0.54610
3 0.63246
2 0.67310
3 0.81397
500 2.91402
3 2.93693
3 0.43180
3 0.43mo
3 0.54610
3 0.63246
2 0.67310
3 0.81397
SOO 2.97599
3 2.99939
6 0.43180
5 0.45720
2 0.54610
3 0.63246
2 0.67310
3 0.81397
500 2.91402
3 2.93693
AL203 6
1 2 17
S
3 0.6326
2 0.67310
3 0.81397
500 2.97599
3 2.99939
I

0.5
NO SPECIAL
4
IA
I
a
0

r. Unit 3

357538 16 2

This is a pick-up case from Stpt-2' Cyc15, Assy £23
lelative pick-up cycle

s Relativl pick-up t*ttcpont
s IRactor Identifier
s Profis Identifier for reactor
IScate crosassctlon lfbrary
* u.235 wt enrichment in U of UO2
s gram of U per assembly
s Utxuber of fuel rods In astably
I PIn-pptch in asseably (em)
sFuel pellet diameter (cm)
S Fuel red cladding 10 cm)
sFuel rod cladding OD (cm)
s Fuel stack height (cm)
s lo axisl blanket fuel

Scer grid material
s vol. frac. of mod. displaced by grids
: Fuel rod cladding mteriat
* Avg. fuel red cladding tep. tO

No cladding materials other than ZIRC-4
: lumber of clad materials other than ZIRC-4

SAS2N materil mlxture rmab~er for ftllowing material
I Cladding material specification

System pressure (psi)
Activate tPIA tracking

s Nuaber of reactor cycles with 3PR1
a I of SPA desigN. # of non-Al20384C BP's
' I Irput card lJC
t of radial zones In 6PRA Path I model
gPVA path E model (Irput Card ISE)

Path H model with gpRA removed (Irput Card 18F)

s PRA Path R model above absorber (Irput Card 18G)

s Nat. above absorber in PR, SASZK mat. mix. ff
s PRA insertion history (Input Card 18M)
i * of radial zones In the standard Path I model
i Standard Path I model (input Card 20)

29 of cross-section libraries per irradiation step
sAUS2H output print level
s Zone wash factor for X=DRFXM
sHo special XSWRMPH control paremeter specs.
s f of insertion reactor cycles
s Insertion reactor cycle Identifier
sa of stpts In cycle
: Itpt EFPD
: Length to spt In calendar days
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O Dowtintime at stpt
195.292 a Days of downtime at EOC
2U8 g Total cycle EtPD
413.0 s Total cycle length In calendar days
23 : Integer position of asseibly in cycle
1B 3 Insertion reactor cycle identifier
2 :# of stptl In cycle
0 a stpt EFPD
0 zLength to stpt In calendar days
0 Sowntiae at stpt
142.2 a ttpt EfPD
166.0 s Length to stpt In calendar days
14.M92 : Dontime at Stpt
97.0 :Days of doentire at EOC
171.3 5 Total cycle EFPD
217.0 : Total cycle length In calendar days
23 s Integer position of asseably In cycle
02 s Insertion reactor cycle Identifier
I : l#ot stpts In cycle
0 :Stpt EFP2
O a Length to stpt In ealender days
O s Downtie at stpt
164.0 s Dayr of dountime at ECW
166.5 s Total cycle EtPD
212.0 s Total cycle length In Calendar days
16 s Integer position of asseably In cycle

.03 : Insertion reactor cycle Identifier
3 : I of stpts in cycle
0 sStpt EFPD
O s Length to stpt in calendar days
0 I Dontime at Stpt
168.5 _ s Stpt EFPD
193.0 : Length to stpt In calendar days
16.792 . * Domtime at stpt
250.0 s Stpt EFPD
325.M i Length to stpt In calendar days
12.333 i Dntiine at stpt
73.0 : DJaY of dotntime at EOC
323.0 s Total cycle EtPD
416.0 s Total cycle tength in calendar days
22 s Integer position of asuembly In cycle
T : Flag for variable or constant Irradiation step Specs
I : Relative Insertion cycle
I Reloative statepoint In Insertion cycle
4 : luber of steps In statepoint calculation
67.2 921.02 a Step length (EFPD), Kid-step pgmb
67.2 5.24 s Step length (EFPD) Klid-step ppit
67.2 738.29 astep length (EFPD), Kid-step pprb
67.2 603 17 s Stop length CEPID), Kid-step pprb
2 Relative Insertion cycle
I s Relative statepoint In Insertion cycle
2 s lumber of steps In statepoint calculation
71.1 515.65 s Step length (EFPD) kid-step pab
71.1 256.11 s Step lengoth (EFPD), Kid-step pprb
2 : Rlative statepoint In insertion cycle
1 Number of steps In statepoint calculation
29.10 Z37.54 s Step length (EFPD). Mid-step pprb
3 : Relative Insertien cycle
1 s Relative statepoint In Insertion cycle
7 s Nuber of step. In statepolint calculation

1.06 563.7 s Step length (EFPD) Kid-sitep pprb
3.96 7J3.0 s Step length (EFPD), Kid-step pprb

51.85 664.0 s Step length tEFPD), Kid-step ppab
37.40 537.6 : Step length (EFPD), Kid-step wpb
37.40 432.0 i Step length (EFPD), Kid-step ppwb
29.34 325.5 : Step length (EFPD), Kid-step ptb
1.00 311.9 i Step length (EFPF), kid-step Fptb

4 :R elative insertion cycle
I a Relative statepont In insertion cycle
3 : laber of steps In statepoint calculation
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56.167 580.38 s Stp length CEFPD) Kid-Step ppob
56.167 694.68 s Step lgth CEFPD). Kid-step -
56.167 536.65 s Step length tEFPD), Kid-step ppob
2 R elative statepoant In Insertion cycle
2 s Ruber of ste in statepoint calculation
40.75 382.60 : Step length (EFPD), Kid-step ppmb
40.75 267.17 s Step length CEFPD), Kid-step ppb
3 Relative statepoint In Insertion cycle
2 : Rudber of steps in statepoint calculation
36.50 234.64 : Step lngth (EFPD), Mid-step ppmb
36.S0 128.17 step length (EFPO), Kid-step Fb
1 s# of axial nodes In C formst
1 17.73OO B Hode * node height (cm)
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
RO0DED
7 -: iiner of Irradiatien steps with CRA Inserted
I : umber of axial section with CIA Inserted in step 1
31 1 1571 : Input card *7
1 : luier of axial section with CRA Inserted In-step 2
31 21 17 71 Input card £7
1 N Muiber of axial section with CRA inserted in step 3
31 31 1671 sIrput card 78
1 : umber of axial section with CIA Inserted In step £
31 * 1 15 71 :Ieput card £7
1 s Masber of axial section with CRA Inserted In step 5
31 51 1571 -I Input card £7
1 :Nusmer of axial section with CIA Inserted In step 6
31 61 i 7 1 uInut card 47
4 Mistber of axial section with CIA Inserted In step 7
31 7 Z 3 7 1 sIput card 47
31 75 z7 I sInut card47
31 7 9 11 71 iIput card 47
317131371 ,I s t card 4T
1 : Mauber of different CRA absorber materlal mixtures
7 i SA52H iternl mixture ,uiber for CIA absorber
4 : uMber of Isotopes or elements Inthe CIA absorber
47000 79. s SCALE Isotope ID. Isotope wt3
49000 15.0 2 SCALE Isotope ID. Isotope wtd
43W0 5.0 2 SCALE Isotope ID, Isotope wtX
13027 0.2 s SCALE Isotope ID, Isotope wtt
1 - s umber of CLA dust ns
10.17 6 s Cl absorber density, Cl clad AS2A mt. mix. number
6 NMstler of radlet zones in Path I model with CIA Inserted
7 0.49784 s Path 6 model CIA Irserted tinput Card U7J)
5 0.50546
e 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.38205
3 2.40073
3 0.49784 Path I model CRA removed CIrpt Card 47K)
3 0.50546
3, 0.55880
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3 0.63246
2 0.67310
3 0.81397
S00 2.97599
3 2.939
N0 APIRA INSERTION WISTORT

.18 f of fuel tav axiat rodes (BOCI-A to EC*1A}
I 17.7300 ode node height (cm
2 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
931.7

1149.6
1304.2
1395.0
1436.6
1454.3
1464.9
1478.0
1498.6
1526.7
1557.5
1567.9
1520.3
1441.6
1372.0
1295.7
1192.2
1005.8
18 s I of fuel tmp exiat odes ($OC-IS to Stpt2-10)
1 17.7300 s lode R. nod height (cm)
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
1052.6
1250.7
1331.4
1329.1
1292.3
1255.8
1229.3
1213.1
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1204.0
1195.3
1183.6
1182.9
1195.7
1217.9
1260.9
1322.0
1307.0
1110.7
18
1 17.7800
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
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
1048.6
1200.9
1242.4
1249.2
1266.8
1274.6
1274.3
1271.8
1264.4
1249.6
1242.7
1261.5
1281.9
1296.4
1303.3
1274.3.
1198.0
1015.0
18
I 17.7300
2 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
850.2
942.5
977.7
982.5

I # of fuel taop axial rodes (tpt2-1I to EOC-19)
X hode #, node height (cm)

: 4 of fuel tem axial nodes CBOC-2 to COC-2)
: gode U, node height (cm)
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980.3
977.5
976.0
975.6
974.3
969.5
961.4
952.1
940.4
929.4
928.8
994.1

1087.9
976.3

1l
1 17.7800
Z 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
1r 20.0025
18 22.3520
964.8

1104.5
1139.5
1139.8
1127.7
1109.7
1083.8
1051.6
1029.5
1032.5
1060.1
1108.6
1163.0
1194.5
1188.6
1148.7
1083.3
956.3

1a
1 17.7800
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.00Z5
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520

: # of fuel tap axl nodes C50C-3 to Stpt2-3)
: Node 6, node height (cm)

t 4 of fuel tap axlil nodes (Stpt2-3 to Stpt3-3)
:llode U, node height (cm)
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996.5
1092.0
1103.4
1086.1
1068.4
1055.5
1044.8
1030.4
1013.5
1008.6
1018.5
1037.7
1061.7
1086.2
1092.6
1073.5
1041.6
957.0

18
I 17.7800
2 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
0.0235
0.0234
0.0233
0.0232
0.0231
0.0230
0.0228
0.0227
0.0226
0.0224
0.0223
0.0222
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.780
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025

:-1 of mod spec vol axIal nodes (COC-IA to EOC-iA)
: lode #, node heIght (cm)

: .of mod psc vol axial nodes (BOC-1I to Stpt2-1B)
N Node #, node heIght (cm)
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15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0233
0.0232
0.0231
0.0230
0.0229
0.0225
0.0226
0.0225
0.0224
0.0223
0.0222
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7800
2 20.0025
3 Z0.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 ZO.0025
14 2D.0025
15 20.0025
16 20.0025
17 2.0025
18 22.3520
0.0234
0.0233
0.0232
0.0231
0.0230
0.0229
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7300
Z Z.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025

s # of mod spec vot xistl nodes (Stpt21IB to E0-1l)
N Mode #, node height (es)

s I of mod spec vot exitl rodes Oc-2 to EOC-2)
: lode I node height cm)



-
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11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0227
0.0226
0.0225
0.0225
0.0224
0.0223
0.0223
0.0222
0.0221
0.0221
0.0220
0.02Z0
0.0219
0.021j
0.0218
0.0217
0.0217
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0232
0.0231
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
0.0216
16
1 17.7800
Z 20.0025
3 20.0025
C 20.0025
5 20.0025
6 20.0025

t # of mod spec vot xalt nodes (SCM-3 to Stpt2-3)
: ode if node Melght (cm)

: * of mod spec vol "xlot nodes (Stpt2-3 to Stpt3-3)
: Node #. node heloht cm)
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7 2
*B 2

9 2
10 2
11 2
12 2

.13 2
14 2
15 2
16 2
17 2
18 2
0.0232
0.0231
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
15
1 1
2 2
3 2
4 2
5 2
6 2
7 2
8 2
9 2
10 2
11 2
12 2
13 2
14 2
15 2
16 2
17 2
18 2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
la
1 1
2 21

0.0025
20.0025
20.0025
20.0025
0.0025
!0.0025
20.0025
!0.0025
!0.0025
20.0025
'0.0025
2.3520

7.7500
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
2.3520

: # of mur axlet nods (SO-IA)
- : Nod #, node helght Cm)

t # of buwp axiat nodes s(xC-1I)
: Node #, node height cm)T.noo

D.0025
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3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
1Z 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
3."9
5.866
8.075
9.565

10.449
10.949
11.206
11.291
11.214
10.922
10.308
9.490
8.973
8.769
8.724
8.565
7.653
5.186

1l
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 20.005
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
5.605
9.673

12.706
14.516
15.410
15.800
15.948
15.955
15.819
15.443
14.716
13.885
13.484
13.499
13.812
14.009
12.790

g I of burnup~ axial nodes (Stpt2-1B)
t ode U, node height (cmi)
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I.S52
Is
I * 17.7800
2 20.0025
3 20.0025
4 20.025
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
6.365

10.522
13.671
15.519
16.427
16.824
16.966
16.953
16.782
16.376
15.664
14.389
14.563
14.661
15.010
15.145
13.769
9.184

16
1 IT.7=00
2 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
8.331
13.523
17.174.
19.167
20.086
20.451
20.549
20.485
20.252
19.m8
19.033
18.259
17.958

: # of buho SxIut nodes (C5C2)
: Node #, node height (cm)

: # of bumip auxt nodes (SOC-3)
: Node 4, rode height (ea)
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18.129
18.816
19.682
18.652
12.650
18
1 1.7300
2 20.00M 5
3 Z0.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 Z0.0025
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
11.155
17.963
22.439
24.749
25.766
26.121
26.117
25.827
25.283
24.606
23.86"
23.291
23.337
23.895
24.131
25.340
23.595
15.922
18
1 17.7300
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
1D 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
12.699
20.238
24.987
27.335
28.325
25.647
28.606
28.252
27.612

i : of brup axlal nodes (Etpt2-3)
: Made #. node heift (Cm)

s of bunp axIal nodes CStpt3-3)
:Mode . node bSha t cm)
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26.872
26.143
25.648
25.835
26.553
27.535
25.085
26.085
17.667
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*1 : This is not a pick up cue
Crystal River, Unit 3 :Reactor Identifier
C3 i Prefix Identifier for reactor
"Uroup t Scale cros-section Library
2.83 : U-235 wt enrichment In U of U2
463O .:grams of U pr uasesIbly
205 : luber of fuel rods In ussbly
1.41.M Pin-pitch In asembly (em)
0.9398 a FueM pellet dimtetr (cm)
0.9578 a Fuel rod cladding ID cm)
1.09Z2 s Fuel rod cladding CD (cm)
360.172 Fuel stack height (cm)
1 lNo axial blanket fuel
INCOSIEL a Spacer grid material
0.005757609 a Vol. frac. of mod. displaced by grids
ZIRC-4 : Fuel rod clading materilt
610.0 : Avg. fuel rod cladding tenp C0)
r a No cladding materials other than ZIRC-4
1 : Nlumber of clad materials other than ZIRC-4
6 SASZN material mixture nurer for following material
5S304 Cladding material specification

00.0 Systom pressure (psi)
* : Activate SPMA tracking
5 * of radial ones In the standard Path model
3 0.63246 -s Standard Path B modal (Input Card 20)
z 0.67310
3 0.81397
500 2.97599
3 2.99939
1 : 4 of cross-section libraries per irradiation step
5 s SA2H output print lewel
0.5 - : Zone mesh factor for XSDRUPH
No SPECIAL No special XSDRNPH control parameter ipecs.
4 s * of insertion reactor cycles
IA s Insertion reactor cycle identifier
1 s a of stpts I n cycle
0 :Stpt EFPD
0 sLength to tpt In calendar days
0 s Downtime at stpt
19.292 a Days of downtime at EOC
268.3 : Total cycle EFPO
413.0 : Total cycle length in calendar days
25 s Integer position of assemrbly in cycle
is : Insertion reactor cycle identifier
2 :U of stpts In cycle
0 tStpt EFPD
0 sLength to stpt In calendar days
0 z Poutime st stpt
14Z2. Z Stpt EFPD
166.0 - Length to stpt In calendar days
14.792 I buntine at stpt
97.0 s lays of downtime at fOC
171.3 s -Total cycle [FPO
217.0 s Total cycle length In calendar days
25 s Integer position of usseirbly In cycle
02 s Insertion reactor cycle Identifier
1 Ie of stpta In cycle
0 I tpt FPD
0 a Length to stpt In calendar days
0 s Downtime at stpt
164.0 s Days of downtime at fOC
166.5 s Total cycle EFPO
212.0 s Total cycle lenth In calendar days
13 s Integer position of assembly In cycle
03 : Insertion reactor cycle Identifier
3 sIF of stpts In cycle
0 aStpt EFPD
O s Length to stpt in calendar days
0 a Downtime at stpt
168.5 : Stpt EFPD
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193.0 : Length to stpt In calendar days
16.792 t owntine at ctpt
250.0 * tpt EFPD
3Z5.79M : Length to *tpt In calendar days
12.333 : Downtim at stpt
73.0 S Day of downtim at fEX
323.0 : Total cycle EnD
416.0 s Total cycle length in calendar days
07 s Integer position of asserbly In cycle
* s Fltg for variable or constant Irradiation step specs
t Rotelative Insertion cycle
1 s Relative statepoInt In Insertion cycle
4 : lluber of stepa In ttatepoint calculation
67.2 921.02 s Step length (EFPD)1 Kid-step ppb
67.2 672.24 s Step length (EFPD) 1 Hid-step ppb
67.2 738.29 : Step length (EFPD), Mid-step pb
67.2 608.17 s Stop length (EFPD)o Mid-step ppob
2 a Relative Insertion cycle
I : Relative statepoint In Iraertion cycle
2 a lNuaber of ete In statapoint calculation
71.1 518.6S t Step length (EFPD) Hid-step Amb
71.1 256.11 tStep length (EFP0). Mid-step ppw
2 : Relative stotepoint tn insertion cycle
1 : umber of steps in statepoint calculation
29.10 237.54 s Step length (EF0D), Kid-step pdb
3 : Rtelative Isertion cycle
1 s Relative statapont in Insertion cycle
3 : umber of steps in statepoint calculation
55.5 68.93 s Step length (EFPD), Kid-step ppe
55.5 527.51 s Step length (EF70), Xid-step ppmb
5S.5 353.48 s Step length (EFPD). Kid-rtep.ppib
4 s Relative Insertion cycle
I1: Relative statapoint In Insertion cycle
8 s kuber of steps In statepolnt calculation

.26 941.3 : Step length (EFPD). Nid-rtep ppmb
5.23 945.3 s Step length (EFPD), Nid-stop ppb
9.75 940.1 t Step length (EFPD0) Kid-step ppeb

48.08 135.2 astep ltngth (EFP0), Kid-step ppb
48.08 688.0 s Step length (EFPD). Nid-step ppeb
53.K 542.0 : Step leth (EFPD), Nid-step ppb

2.76 457.6 s Step length EFPM), Nid-step peb
1.00 451.1 s step length (EFP0). Kid-step Wvb

2 s Relative statepaint In insertion cycle
5 s umber of ateps In statepoint calculation
3.04 444.1 Step lngth (EFPD). Nid-step FPb

3692 378.6 s ttep length tEFPD). Kid-step ppb
36.92 2n.3 :step length (EFPD0) Kid-step b
4.56 231.2 astep length F70), Kid-step pb

56 234.5 s Step length (SEFP0). Kid-step ppb
3 : Relative statepoInt in insertien cycle
2 .: Humber of steps in statepotnt calculation
36.50 u4.64 s Step length (EM0). Kid-step ppdb
36.50 128.17 s Step length (EM), Hid-step ppub
18 9 .f axial nodes In tkC format
1 17.700 :m ode C. node heMiht (ac)
2 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
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- 1~7 20.0025
la 22.3520
RNODED
13 s WIsnber of irradiation steps with CRA inserted
1 : Wisu er of axisl section with CRA inserted in step 1
41 I ol s Icputcard471
1 s Hgher of aexil section with CU Inserted in step 2
41 2117 71 Irput sard 4l
1 i Higher of axial section with CRA Inserted In step 3
41 3 1 16 : 1r Isput card 4n
1 s Nigher f axlal section wlth CRA Inserted In Step 4
41 4115 7 1 . Irput card 47l
1 : Nutber of axial section with CaA Inserted In step 5
41 51151 : Irpsut card 4l
1 s luiber of axial section with CIA Inserted In Step 6
41 6114 71 : Iroput card 47
1 s Wuiber of axial section with CRA Inserted In step 7
41 7113 7 1 i Irput card 47
2 : Wumber of axial section vith CaA inserted in step 6
41323 71 Irputeard 47
4 1 e 5137 : Irputcard478
I s Number of axial section with CeA inserted in step 9
42 1115 7 1 : Inrpt card 47l
I s Nurber of axial section with CUA Inserted in step 10
42 2114 7 1 t Input card 47S
I s Number of axial section with CRA inserted In step 11
42 3114 7 1 s Input card 472
1 : Huiber of xlal section with CRA Inserted In step 12
42 41 13 7 1 s Input card 47l
2 s Number of axial section with CRA Inserted in step 13
42 5110 7 1 Input card 4O
42 512 1371 s Input card 471
1 s Number of different CIA absorber material mixtures
7 s SASZN meterall mixture nuamber for CIA absorber
4 s Number of isotopes or elements in the CiA absorber
47000 79.8 s SCALE isotope ID, isotope mt
49000 15.0 s SCALE Isotope ID, Isotope wtX
480oo 5.0 s SCALE Isotope ID, Isotope wtX
13027 0.2 2 SCALE Isotope ID. Isotope wtX
1 s NWiner of CU designs
10.17 6 s CX absorber density, C l clad 5AS21 mut. mix. nmter
8 s NuMber of radial zones In Path I model with CUA Inserted
7 0.4975 s Path 0 model CUA Inserted Cinput Card 47J)
5 0.50546
6 0,55884
3 0.63246
2 0.67310
3 0.81397
500 2.38205
3 2.40078
3 0.4974 a Path I model CUA removed Cinput Card 47K)
3 0.50546
3 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939
N0 APSRA INSERTION NISTORY
1E s f of fuel tinp axisl nodes (SOC-IA to EOC 1A)
1 17.7800 s lode f node height cm)
Z 20.0025
3 20.0025
4 20.0025
S 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 20.0025
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11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
13 22.3520
798.7
950.4

1053.3
1106.3
1134.1
1148.4
1157.4
1166.3
1177.7
1191.4
1203.4
1206.4
1195.7
1176.9
1166.0
1160.2
1090.4
888.4

1l
1 17.78o0
2 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
983.8

1172.9
1242.8
1248.0
1231.1
1210.0
1192.8
1181.8
1176.7
1176.3
1180.2
1188.0
1197.9
1206.2
1207.2
1192.4
1140.9
971.1

13
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025

g e of fuel tewp axial nodes CEOC-IB to Stptl-1I)
N Node #, node height (cm)

I

: t of fuel tap exial oodes (Stpt2-18 to EOC-1B)
: Mode . node height (cm)
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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
928.5

1079.4
1137.8
1160.7
1174.0
1184.1
1191.3
1196.0
1199.1
1202.1
1207.3
1213.6
1215.0
1204.0
1175.3
1128.6
1059.8
910.1

18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 2.0025
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
1077.0
1241.9
1306.2
1319.7
1320.1
1320.1
1322.6
1326.0
1324.7
1309.0
1275.9
1240.4
1211.8
1191.5
1184.6
1187.8
1163.2
1020.3
18
1 17.7800
2 20.0025

: # of fuel tap axial nodes BOrC-2 to EOC-2)
- : Node #, node height (ca)

s s of fuel tap xiat rodes (BOC-3 to Stpt2-3)
i Node 1, node height tam)
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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
762.6
828.4
856.1
861.8
859.6
854.3
847.9
842.4
840.5
844.3
853.5
865.4
876.1
884.4
913.8

1031.6
1017.0
898.4

18
1 17.7800
2 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.
s05.0
869.5
185.3
882.6
876.8
871.7
868.0
865.5
864.
866.4
870.3
875.6
882.5
906.4

1040.8
1060.1
1038.8

: # of fuel teW axial nodes CStpt2-3 to Stpt3.3)
: Node I, node height (cm)
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950.7
18
1 17.7800
2 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
0.0227
0.0227
0.0226
0.0226
0.0225
0.0224
0.0223
0.0223
0.0222
0.0221
0.0220
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
0.0216
18
1 17.7800
2 Z.OO25
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
0.0230
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0221
0.0220

s 4 of mod pepc vol axial nodes BOC1A to CCMA)
3 Node #, no* height (c)

I 6 of mod spec vaol axial nodes (BOC-1l to StptZ-1U)
: Node #, node height (cm)
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0.0219
0.0218
0.0217
0.0216
0.0216
18
X 17.780
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
90 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
0.0230
0.0229
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.7800
2 20.0M25
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0234
0.0233
0.0232
0.0231
0.0230
0.0228
0.0227
0.0226
0.0225

t I f mod spec vol exist nodes (Stpt2-1B to IEOC-1U
a Node #, node height (ca)

a f of mod spec vol exiat nodes CIOC-2 to EOC-2)
. Node f, node height (em)
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0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
1l
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0224
0.0224
0.0223
0.0223
0.0222
0.0222
0.0221
0.0221
0.0221
0.0220
0.0220
0.0219
0.0219
0.0218
0.0218
0.0217
0.021&
0.0216
18
1 17.7800
2 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
Is 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0225
0.0225
0.0225
O.024
0.0224

: # of Sod spec vot uxst nodes (0C¢-3 to Stpt2-3)
X Node #, node height (cm)

i # of mod spec vat xl a nodes (Stpt2-3 to Stpt3-3)
s Nods #, node height Cm)
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0.0223
0.0222
0.0222
0.0221
0.0221
0.0220
0.0220
0.0219
0.0219
0.0218
0.0217
0.0217
0.0216
8l

1 17.7800
2 O2.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.02
a 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
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
la
I 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20,0025
S 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
2.109

: I of bump axial nodes tBC-lA)
s Mode f, node height (cm)

: # burup axlal nodes tlOW-1)
: Node #, node height (cm)
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3.769
5.015
5.3
6.323
6.613
6.765
6.B22
6.801
6.704
6.540
6.358
6.239
6.245
6.383
6.393
5.646
3.409
18
1 17.7800
2 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
4.098
7.024
8.938
9.967

10.484
10.722
10.818
10.840
10.809
10.726
10.605
10.497
10.470
10.555
10.701
10.561
9.314
5.732

18
1 17.7800
2 20.0025
3 ZO.0025
4 2D.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 20.0025
11 20.0025
12 2D.0025
13 20.0025
14 20.0025
15 20.0025

: f of burwwp axial nodes (Stpt2-lB)
:lMode Am node height Cea)

X s of burip axial nodes (Bor-2)
X Node #, node height (cm)
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16 20.0025
17 20.0025
18 22.3520
4.503
7.663
9.691

10.762
11.295
11.542
11.642
11.664
11.633
11.557
11.454
11.373
11.371
11.463
11.386
11.342
10.017
6.179

18
I 17.7800
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
7.848

12.816
15.675
16.993
17.562
17.780
17.830
17.779
17.636
17.409
17.162
17.007
17.013
17.177
17.383
17.138
15.289
9.716

18
1 17.7300
2 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

: U of burmnp axial nodes (BOCs3)
:Node U node height (m)

: # of burmip axial nodes CStpt2-3)
Made , onode height (cm)
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12 20.0025
13 2.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
9.228

14.942
18.205
19.683
20.30
20.526
20.553
20.463
20.281
20.036
19.807
19.702
19.779
20.070
20.741
21.239
19.155
12.322
16
1 17.7800
2 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
10.021
16; 110
19.542
21.063
21.685
21.898
21.916
21.819
21.635
21.396
21.186
21.112
21.244
21.712
23.126
23.701
21.407
13.883

t I of burskup uxist nodus CStpt3-3)
Nod& C. node height (cm)
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T

crystal live
CR3
"grow
2.83
463630
208
1.442n
0.939a
0.95755
1.0922
360.172
N
hlCGMEL
0.005757609
ZI1C-4
640.0
T

6

2200.0

5
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2 .4939
1
5
0.5
IIO SPECIAL
4
IA
I
0
0
0
195.292
268.8
413.0
25
Is
2
0
0
0
142.2
166.0
14.792
97.0
171.3
21m.0
25
02
1
0
0
0
164.0
166.5
212.0
13
03
3
0
0

ir. Unit 3

sThi1ss ia pIck-P case fraum OC-2 Any A25
s Relative pick-ip cycle
s Relative pick-up statepoint

Reactor Identifier
Profix Identifier for reactor
scale cross-section library

s U-235 wt enrichment in U of Uo2
: Crow of U per assembly
s nuber of fuel rods in assbtly
s Pin-pitch In assemlry (cm)
s Fuel pellet diameter (cm)
s Fuel rod cladding ID (cm)
: Fuel rod cladding D (cm)
s Fuel stack height (cm)
: No axial blanket fuel
: pcer grid material

V Vol. frac. of mod. displaced by grids
s Fuel rod cladding material
s Avg. fuel rod cladding tep. (K)
s No cladding materials other than ZIRC-4

NUwber of clad moterials ether than ZIRC-4
s ASA material mixture nub er for following material

s Cladding material specification
: Systun pressure (psi)
s Activate SPRA tracking

# of radial zones In the standard Path S model
Standard Path I model (Input Card 20)

I

3
11
a
I
11
11

# of cross-section libraries per Irradiation step
USD2 output print level
Zoe mesh factor for XSDRNPII
No special XSORMPN control parameter specs.
* of insertion reactor cycles
Insertion reactor cycle identifier
# of stpts In cycle
Stpt EFPD
Length to stpt In calendar days
Dountine at stpt
Days of dontime at EOC
Total cycle EFPO
Total cycle length in calendar days
Integer position of assembly In cycle
Insertion reactor cycle identifier
I of stpts In cycle
ttpt EFPO
Length to stpt in calendar days
Downtime at stpt
Stpt EFFD
Length to stpt in calendar days
Doiwntle at stpt
Says of downtime at EOC
Total cycle EFPD
Total cycle length in calendar days
Integer position of assembly in cycle
Insertion reactor cycle Identifier
# of stpts In cycle
*tpt EFPD
Length to *tpt in calendar days
Dountine at ctpt
Days of dwatie at EOC
Total cycle EFPD
Total cycle length In calendar days
Integer position of assembly in cycle
Insertion reactor cycle Identifier
* of stpts in cycle
*tpt EFP0
Length to stpt in calendar days
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0 a DotntIaw at stpt
168.5 i Stpt EFPD
193.0 a Length to Otpt in calendar days
16.792 t Downtime at stpt
250.0 : ttpt EFPD
32S.792 I Length to stpt In calendar days
12.333 Downtime at stpt
73.0 ays of dontive at EOC
323.0 s Total cycle EFPD
416.0 I Total cycle lenath In calendar days
26 t Integer position of aaseably In cycle
Y : Flag for variable or constant Irradiation step specs
1 a Relative insertion cycle
* 1 a Relative tatepoint in insertion cycle
4 : Nimber of ateps In statepofnt calculation
67.2 921.02 : Step length (EFP£), WId-ctep pprb
67.2 72.24 : Step Length (CUM0) Kid-step ppnb
67.2 738.29 a Step length (EFPD0) Nid-step qpib
67.2 608.17 s Step lencth CEFPOD) Kid-step Vpib
2 : Relative Insertion cycle
1 I Relative statepoent in insertion cycle
2 : tudber of steps in statepoint calculation
71.1 518.65 : Step length CEFPPO) Kid-step ppnb
71.1 256.11 : Step length CEFPD), Kid-step ppib
2 a Relative statepotnt in Inmertion cycle
1 a Number of steps in statepolnt calculation
29.10 237.54 : Step tength (EFPD), KId-step ppub
3 : Relative Insertion cycle
I : Retative statepofnt In Insertion cycle
3 a Number of steps In statepoint calculation
MS5 688.93 a Step tength (EFPD), Hid-step ppmb

55.5 527.51 - Stop length (EFP9), Xid-step ppmb
55.5 353.48 : Step length (EFPD), Mid-step ppmb
6 : Relative insertion cycle
I R eleative statepoint in Insertion cycle
6 : Nuber of steps In statepoint calculation
6.84 946.1 : Step length (EF9D), Hid-step ppmb
3.33 945.6 a Step length (EF9D), Kid-step ppitb
66.47 830.5 a Step length (EFPD), Kid-step ppab
39.64 6n2.2 a Step length 0EFPD), Kid-step ppmb
39.84 546.9 s Step length (EFPD), Kid-step ppmb
12.18 471.5 : Step length (EFPD), Mid-step ppmb
2 : Relative statepoint In insertion cycle
3 : Number of steps In statepoInt calculation

5.9W 435.5 : Step length (EFPO), Kid-step ppmb
62.9 333.5 : Step length (E 99), Kid-step pprb
9.52 231.6 : Step length (EFPD). Hid-step ppmb

3 : Relative statepoint In irsertion cycle
2 a Number of steps In statepoint calculation
36.50 234.64 i Step length tEFPD), MId-step ppmb
36.50 1Z81t7 a Step length (EFPD). Kid-step ppmb
18 a# of exial nodes In CRC format
1 177.300 Node O, node height (to)
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
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I00DED
7 N lumber of irradiatien ateps with CIA Inserted
1 I lumber of axial sction with CRA inserted In step 1
41 1 1 4 7 1 : Input card 47l
1 s humber of exial section with CIA inserted in step 2
41 21 371 : Input card 47V
1 : Number of axlal section with CRA Inserted In step 3
41 312 71 : tput card 470
1 : lumber of axial section with CIA inserted In step 4
41411'7 1 : Input cardA4
1 : lumber of axial section uith CRA Inserted in step 5
41 51 7 1 :lqt card 47
1 uimber of axial section wIth CRA Inserted In step 6
42 112 71 Input card 47
1 - a luiber of axial section with CRA Inerted in step 7
42 21 17 1 .Input card 478
1 i Number of different CU ebsorber material mixtures
7 i SAS2H material mixture nraber for CRA absorber
4 : lumber of Isotopes or elements In the CIA absorber
47000 79.6 i SCALE isotope 10, Isotope wtZ
4Y000 15.0 i SCALE Isotope ID, Isotp wtl
"0oo0 5.0 i SCALE isotope ID, Isotope wtZ
13027 0.2 i CALE isotope ID, Isotope wtX
I : Number of CUA designs
10.17 6. a CR absorber density, Ct clad SAS2H mt. mix. nmber
O I lumber of radial zones in Path O model with CRA Inserted
7 0.497E4 : Path B Model CRA Inserted (tnput Card 47J)
5 0.50546
6 0.55830
3 0.63246
2 0.67310
3 0.1397
50C 2.38205
3 2.40073
3 0.497E4 : Path 3 model CRA removed (Input Card 47O
3 0.50546
3 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939
NO APSRA INSERTION HISTORY
18 5t of fuel teop axial nodes (tOC-lA to EOC-IA)
1 7.7300 : lode i, node height (cm)
2 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
798.7
950.4

1053.3
1106.3
1134.1
1148.4
1157.4
1166.3
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1171.7
1191.4
1203.4
1206.4
1195.7
1176.9
1166.0
1160.2
1090.4
t88.4

18
1 17.7800
2 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
983.8

117.9
1242.8
1248.0
1231 .1
1210.0
1192.8
1181.8
1176.7
1176.3
1150.2
1188.0
1197.9
1206.2
1207.2
1192.4
1140.9
971.1

18-
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
928.5

1079.4
1137.8
1160.7

U 9 of fuet top axial mode, (BOC-l to Stpt2z-1)
: odg , node hgMht (cm)

: I of fuel tap axila nodes CStpt2-1E to EOC-1B)
: Node I, node height (cm)
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1174.0
1184.1
1191.3
1196.0
1199.1
1202.1
1207.3
1213.6
1215.0
1204.0
1175.3
1128.6
1059.8
910.1
18
1 17.7100
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 Z0.0025
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
1077.0
1241.9
1306.2
1319.7
1320.1
1320.1
1322.6
1326.0
1324.T
1309.0
1275.9
1240.4
1211.1
1191.5
1154.6
1187.8
1163.2
1020.3
18
1 17.7800
z 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

: I of fuel toep exist nodes (B0C-2 to 1OC.2)
: Node f, node height (cm)

: o of fuel tamp axiat nodes CBOC-3 to Stpt2-3)
: Node I, node height (cm)
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855.6
1077.9
1183.4
1206.9
1202.7
1190.9
1174.0
1156.6
1147.8
1155.1
1178.1
1210.9
1242.2
1256.6
1245.6
1211.0
1148.8
993.2

18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
B 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
894.2

1110.1
1151.9
1146.4
1133.1
1123.1
1115.7
1109.0
1104.0
1104.4
1110.2
1118.6
1127.3
1133.2
1132.0
1123.4
1099.7
100,3.9
18
1 17.7100
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
e 20.0025
9 20.0025
10 20.0025
11 M0.0M25
12 20.0025
13 20.0025
14 20.0025

C I *of fuel tep axial nodes C(tpt23- to Stpt33)
: Node I, node helght (em)

s # of od spec ol axafl nodes (BC-IA to EOC-IA)
s Node #, node heiht (cm)
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? 15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0227
0.0227
.0.0226
0.0226
0.0225
0.0224
0.0223
0.0223
0.0222
0.0221
0.0220
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
0.0216
18
1 17.7100
2 Z0.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0230
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.7100
Z 20.0025
3 20.0025
4 20.0025
S 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
1O 20.0025

: I of mod spec vol axIAl nodes (BC-IB to Stpt2-1E)
: Node I, node height (cm)

: I of mod spe vot axiat nodes CStpt2-19 to EOC-1S)
t Node A, noc height (cm)



Apr03 5:1 197P~l Mne:A2a~dt nAD00000-01717-0200.004 ME 00 ATIACOMI XVII Page 5Apr c3 1501 1997 File kw*: mal.dat

11 20.0025
12 20.0023
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0230
0.0229
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.7300
2 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
¶2 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 .22.3520
0.0234
0.0233
0.0232
0.0231
0.0230
0.0228
0.0227
0.0226
0.0225
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0217
0.0216
is'
1 17.7300
2 20.0025
3 Z0.0025
4 20.0025
5 20.0025
6 20.0025

X I of mod spec val mxial nodes CIOC-2 to 9OC-2)
t Node I. node height (cm)

: # of mod spe vol axial nodes (sOC-3 to StptZ-3)
: Node #, node height (cm)
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r 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
0.0234
0.0233
0.0232
0.0231
0.0230
0.0229
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.700
2 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
15 22.3520
0.0233
0.0233
0.0232
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223.
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7800
2 20.0025

: U of mod spec vat axfal nodes (Stpt2-3 to Stpt3-3)
- : Mode f, node height (cm)

2 # of burnip axfol nodes (BOC-IA)
: Node #, node hbeiht Cm)
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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
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
18
1 17.7800
2 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 20.00Z5
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
2.109
3.769
5.015
5.823
6.323
6.613
6.765
6.822
6.801
6.704
6.540
6.358
6.239
6.243.
6.383
6.393
5.646

: of burnup axial nodes (SOC-1l)
Node I, node height (cm)
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3.409
18
1 17.o00
2 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
4.098
7.024
8.938
9.967

10.484
10.722
10.818
10.640
10.809
10.726
10.605
10.497
10.470
10.555
10.701
10.561
9.314
5.732
18
1 17.780
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
B 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
4.503
7.663
9.691

10.762
11.295
11.542
11.642
11.664
11.633
11.557
11.454
11.373
11.371

: # of urup exist nodes (Stpt21I)
N Mode 9, node height (ce)

: of burnmp axial nodes (UOC-2)
: Mode #, node height (cm)
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11.463
11.586
11.382
10.017
6.179

Ia
1 17.7800
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
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
7.856

12.829
15.690
17.010
17.580
17.798
17.847
17.794
17.648
17.414
17.158
16.92
16.991
17.152
17.361
17.123
15.283
9.715

Is
I 17.7800
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
B 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
9.710

16.384
20.857
22.822
23.707
24.005
24.015
23.842
23.542

I V of burmip axial nodes (B0C-3)
: Node , node height (en)

9 # of burnup axial nodes (Stpt2-3)
2 Node I, node height (cm)
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23.213
22.980
22.947
23.144
23.472
23.667
.23.121
20.510
13.098
18 : 6 of bumup axil nodes Csspt3-3)
1 17.7800 :blodeU node height (cm)
2 Z0.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
to 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
10.832
18.586
23.S55
25.624
26.507
26.787
26.m
26.583
26.256
25.918
25.708
25.727
25.998
26.400
26.626
26.020
23.164
14.939
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H
Crystal Siver, Unit
CR3
64grvip
1.93
463630
208
1.2m
0.9398
0.95s7s
1.0922
360.172
N
INCONEL
0.005757609
Z2RC-4
640.0

6
5S304
2200.0

S
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939

0.5
NO SPECIAL
2
1A
I
0
0
0
195.292
268.8
413
26
1B
2
0
0
0
142.2
166.0
14.792
97.0
171.3
217.0
18Is

110

2.69 901.6
6.31 904.3
1.00 906.5
1.00 907.1
1.00 907.?
1.23 908.4

63.89 928.0
63.89 t55.8
63.89 728.4
63.89 593.9
2

I
This Is not a pick-up case
Reactor Identifier
Prefix Identifier for reactor
scale cross-sectfon library
U-235 utX enrichment in U of U02
Gram of U per esaeably
Eumber of fuel rods in asserbly
Pin-pitch In assembly (cm)
Fuel pellet diameter (cm)
Fuel rod cladding ID (cm)
fuel rod cladding COD (cm)
Fuel stUck height (CM)
No axial blanket fuel
spacer grid material
Vol. frac. of mod. displaced by grids
Fuel rod cladding material
Avg. fuel rod cladding te"P. (
Cladding materials other than ZIRC-4
Number of cladding materials needed other than ZIRC-4
SAS2H material mixture nuiber for clad material below
Cladding material for CR s
System pressure (psi)
Activate SPRA tracking
f of radial zones In the standard Path F model
Standard Path S model (Irput Card 20)

s# of cross-sction libraries per Irradiation step
sUS2H output print level

0Zone mesh factor for XSDRVPK
SNo special XSDRNPI control parameter specs.

# of Insertion reactor cycles
Insertion reactor cycle identifier
# of stpts In cycle
Stpt EFPO
Length to stpt In calendar days

:Downtime at stpt
:Days of downtime at [OC
sTotal cycle EFPD
sTotal cycle length In calendar days
:Integer position of assembly in cycle
:Insertion reactor cycle Identifier
: I of stpts in cycle
: Stpt EFPO
:Length to stpt In calendar days
:Downtine at stpt
: Stpt EFPD
:Length to stpt In calendar days
s Sointime at stpt
s Says of downtine at EOC
:Total cycle tPDM
:Total trcce length In calendar days
sInteger position of assembly In cycle
sFlag for variable or constant irradiation step specs
:Relative Insertion cycle
:Relative statepoint In Insertion cycle
:Number of steps In statepoint calculation
:Step length CEFPD). Kid-step ppmb

Step length (EFPD), Kid-step ppab
:Step length (EFPD), Hid-step ppub
sStep length (EFPD), HId-step ppmb

Step length (EFPD), NId-step ppmb
s Step length (EFPD), kId-step ppmb
: step tength (ESD0), Kid-step ppmb
Step length (EFPD), KId-step pprb

s Step length (SFD0), mId-step ppib
:Step length (EF70), Hid-step ppmb
sRelative Insertion cycle
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f'-' I
7
6.32 542.7

10.51 S58.3
54.83 442.6
37.79 318.7
30.55 282.6

.55 282.5
1.65 281.3

2

29.10 237.54
15
1 17.7800
2 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
RO'DED
6
1
1 11 1 15 7 1
1
11 2 1 14 7 1
2
I1 3 1 5 7 1
11 3 12 14 7 1
2
11 4 1 3 7 1
11 4 13 14 7 1
2

11 5 14 14 7 1

1

7
4
47000 79.8
49000 15.0
48000 S.0
13027 0.2
1
10.17 6
a
7 0.49784
5 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.90826
3 2.93113
3 0.49784
3 0.50546
3 0.55880
3 0.63246

sRtelative setatepoint In insertion cycle
3 muber of atep In atatepoint calculation
* Step length CEFPD , Kid-step ppmb
: step lenoth (EFPO), KId-step Ppb
: Step tength (EFPD)* Kid-step ppmb
:step length (EFPD), mid-step PCIb
*Step ltnsth (EFPO), Kid-atep ppmb
:Step length (EFFO). Kid-step
:Step length (EFPO). Kid-step ppmb

Relative statepoint in Insertion cycle
:Nuwber of steps In statepoint calculation
:Step length (EFFO), Kid-step ppmb

# of axial nodes in CRC format
s Node f node height ecm)

: CRA Insertion
Nhuber of Irradiation cteps with CRA Inserted

: "uhber of axial section with CRA Inserted in step I
:Irput card 473
: Eumber of axial section wIth CRA Inserted in step 2
s Irput card 478
s lumber of exial section with CRA Inserted In step 3
:Input card 47B
:Input card 473
:Number of axial section with CRA Inserted in step 4
:Input card 473
s Input card 47B
:Number of axial section with CRA Inserted in step S
a Input card 478
:Input card 47B
:*umber of axial section with CRA Inserted in step 6
: Input card 471
:Number of different CuA absorber material mixtures
SASZAW material mixture number for CRA absorber

sNumber of isotopes or elements In the CRA absorber
:SCALE isotope ID, Isotope wtS
:SCALE Isotope ID. Isotope wti
2 SCALE Isotope ID. Isotope wtX
iSCALE Isotope ID. Isotope wtX
tiumber of CIA designs
*Cl absorber density, CR clad SAS2N mat. six. muber
zlumber of radial zones In Path I model with CRA Inserted
: Path I model CRA Inserted (input Card 47J)

a Path B model CRA removed (Input Card 47K)
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2 0.67310
3 0.81397
500 2.97599
3 2.99939
RODED
6
2 1110 16 9 1
2 1 2 1116 9 1
2 1 3I 15 9 1
2 1 4 12 15 9 1
2 1 5 12 14 9 1
2 1 6 12 12 9 1
1
9
4
47000 79.8
49000 15.0
43000 5.0
13027 0.2
I
10.17 6
a
9 0.497B4
5 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.90826
3 2.93113
3 0.49784
3 0.50546
3 0.55880
3 0.63246
2 0.6731n
3 0.81397
500 2.97599
3 2.99939
3 0.49784
3 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.96913
3 2.99248
18
1 17.7J00
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
894.7

1100.1
1233.0
1305.8
1341.5

6
6
6
6
6
6

I APSRA Insertion
Number of lrediattan steps with APSRA Inserted

s Input card 4J
s Input card 488
s Input card 4£8
: Input card 48B

Input card 418
Input card 48B
Humber of different APSR absorber material mixtures

* SASZ material mixture number for APSI absorber
: Number of isotopes or elements In the CRA absorber
: SCALE Isotope ID, Isotope wtX
: SCALE isotope ID, Isotope wtX
: SCALE isotope ID, Isotope wtZ
: SCALE Isotope It, Isotope vtX
i Number of APSRA designs
i APSI absorber density, APSR clad SAS2H mat. mix. number
t Number of radial zones 1" Path B model with APSRA inserted
I Path I Model APS2A Inserted (tnput Card £IJ)

s Path I model APSRA removed (Input Card 43K)

: Path I model APSR follow rod (input Card 48L)

: I of fuel tep axis! nodes tB C-1A to EOClA)
: mode l, node height (cm)
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1357.9
1368.1
1380.0
1397.3
1420.2
1U2.6
1449.8
1429.5
1388.0
1336.0
1269.4
1168.3
944.6

18
1 17.7800
2 ZO025
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
1a 22.3520
1080.1
1285.2
1358.8
1357.T
1325.9
1292.0
1266.0
1248.9
1237.5
1213.7
1097.8
999.0
993.9

1006.5
1041.6
1235.9
1270.0
1093.8
18
1 17.7800
2 Z0.0025
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
0.0232

: i of fuel teW axial nodes (BOC-1 to Stpt2-1E)
: Node f. node height (cm)

; : # of nod apec vol axIal nddes bOC-IA to EOC-1A)
: Node f, node height (cm)
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0.0232
0.0231
0.0230
0.0229
0.0228
0.0227
O.0Z26
0.0224
O.0Z23
0.0222
0.0221
0.0220
0.0219
0.0218
0.0217
0.0216
0.0216
18
1 17.790
2 20.0025
3 20.0025
4 20.0025
S 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
0.0231
0.0231
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0222
0.0221
0.0220
0.0220
0.0219
0.0218
O.0218
0.0217
0.0216
l8
1 17.7800
2 Z.O025
3 Z0.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
t0 20.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025

* # of mod spec vol axial nodes (BOC-lB to ttptZ-18)
: Node *, node height (em)

: * of hruwp axial nodes (OOC-IA)
: lode I. node height (cm)
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16 ;
17
18
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
is
I
2
3
4
Si
6i
7i
8i
9
10
11
12
13
14
15
16
17
18
2.845
5.061
6.838
8.044
8.786
9.214
9.439
9.518
9.470
9.282
8.954
8.366
8.260
8.097
8.098
7.767
6.697
4.116

10
2
3
4
5
6

9
10
11

20.0025
20.0025
22.3520

17.80o0
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

17.7800
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025
20.0025

* i of burmp axial nodes (BOC-1l)
: Node I, node bight .(cm)

If of turnup axial nodes (Stpt2-182
: Node f, node heltht (cm)
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12 20.0025
13 20.0025

4 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
5.336
9.077

11.651
13.123
13.869
14.202
14.320
14.314
14.182
13.718
12.512
11.504
11.196
11.180
11.693
12.576
11.509
7.278
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t N
Crystal River, Unit 3
CR3
"growp
2.53
463630
208
,.u272
0.9398
0.95758
1.0922
360.172
K
IMCOMEL
0.005757609
ZIRC-4
640.0
r
1
6
SS304
2200.0

3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939

0.5 _
NO SPECIAL
4
IA
I
0
0
0
195.292
268.8
413.0
28
1l
2
0
0
0
142.2
166.0
14.792
97.0
171.3
217.0
28
02
i
0
0
0
164.0
166.5
212.0
i8
03
3
0
0a
168.5

s this is not a pick-ip case
: Reactor Identifier
:Prefix Identifier for reactor
: Scale cross-section library
: u-235 wts enrichment In U of UC2
: gram of U per assembly
:Nutber of fuel rods in asserbly
:Pin-pitch In assenbly (cm)
: Fuel pellet dilmeter (cm)
:Fuel rod cladding ID (em)
:Fuel rod cladding D (cm)
:Fuel stack height (cm)

Nso axial blanket fuel
sSpacer grid material
:Vol. free. of mod, displaced by grids

Fuel rod ctladding material
Avg. fuel rod cladding temp. ()
:o cladding materials ether than ZIRC-4
huaber of clad materials other than ZIRC-4

sAS2H material mixture nurber for following material
:Cladding material specification
:System pressure (psi)
2 Activate BPRA tracking
sI of radial zones In the standard Path S model
:Standard Path B model (Input Card 20)

:f of cross-section libraries per Irradiation step
:SAS2H output print level

Zone mesh factor for XSOREPR
No special XSDRIPM control parameter specs.
: of Insertion reactor cycles

:Insertion reactor cycle Identifier
: of stpts In cycle
Stpt EFPO
Length to stpt in calender days

: Dountile at stpt
Days of domntime at EOC
Total cycle EFPD
Total cycle length In calendar days
Integer position of assembly in cycle
Insertion reactor cycle Identifier
U f of stpts In cycle

:Stpt EFFO
i Length to stpt In calendar days
I Dowtime at stpt
:Stpt EFPD
:Length to stpt In calendar days
: Dontime at stpt

Days of downtime at EOC
:Total cycle EFPD
:Total cycle length in calendar days
: Integer position of ussembly In cycle
:Insertion reactor cycle identifier
:I of stpts in cycle
a Stpt EFPO
: Length to stpt In calendar days
: Doentime at stpt

Days of downtime at EOC
Total cycle EFPD
Total cycle length In calendar days
Integer position of assembly In cycle

: Insertion reactor cycle identifier
: f of stpta In cycle
2 Stpt EFPD

Length to stpt In calendar days
Downtime at stpt

t *tpt EFPO
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193.0 : Length to stpt In calendar days
16.792 t Downtim at stpt
250.0 2 6tpt EFPD
325.792 : Length to stpt In calendar days
12.333 : Daintli at Stpt
73.0 Days of downt at EOa C
323.0 : Total cycle EFPD
416.0 : Total cycle length in calendar days
10 : Integer position of asseebly In cycle
Y : Flag for variable or constant Irradiation step specs
1 : Relative Insertion cycle
1 a Relative statepoint In Insertion cycle
4 : larber of steps In statepoint calculation
67.2 921.02 : Step length (EnPD). Hid-step ppnb
67.2 B72.24 a Step length (EnPD). Hid-step pprb
67.2 738.29 : Step length 0ED)* Hid-step ppab
67.2 608.17 a step ltength (EFPD), Hid-step ppsb
2 : Relative insertion cycle
1 e Relative statepoint In Insertion cycle
2 : Number of steps In statepoint calculation
71.1 518.65 a Step length (EFPD), Hid-step ppob
71.1 256.11 a Step length (EFPO), Nid-step ppfb
2 . Relative statepoint In insertion cycle
I : Nwber of steps In statepoint calculation
29.10 237.54 a Step length (EPD), Hid-step ppnb
3 R Relative Insertion cycle
I Relative statepoint In insertion cycle
11 INumber of steps In statepofnt calculation
1.93 854.1 : Step length (EfPP), Hid-step ppob
4.62 781.5 : Step length (EFPD). Hid-step ppub
1.23 790.2 : Step length (EF0D), Hid-step ppb
7.51 506.7 . a Step ltength (EMO), Hid-step pprb

32.00 677.4 : Step length (ESFD), Hid-step ppnb
10.49 621.3 a Step length (E nD), Hid-step ppab
51.35 526.1 E Step length (SFPD), Hid-step ppmb
13.72 441.8 : Step length (SEFM), Hid-step ppmb
19.33 378.5 a Step length (SEFPD), Hid-step ppmb
13.96 332.1 a Step length (E PD). Hid-step ppnb
10.36 316.1 : Step length (E 17), Hid-step ppmp
4 : Relative insertion cycle
1 : Relative statepoInt In insertion cycle
3 : umber of steps In statepoint calculation
56.167 180.38 : Step length (EFPD). Hld-step ppib
56. 167 694.68 : Step length (EFPD), Hid-step ppob
56.167 536.65 ; Step length (EFPD), Hid-step ppab
2 s Relative statepoint in insertion cycle
2 : Number of steps in statepoint calculation
40.75 382.60 a Step length (EFPD), Hid-step ppeb
40.75 267.17 : Step length (ESD0), Hid-step ppdb
3 s Relative statepoint in Insertion cycle
2 . : Nuther of steps in statepoint calculation
36.50 234.64 : Step length (EFPD), Hid-stop ppmb
36.50 128.17 : Step length (EFPD), Hid-step ppfb
18 : I of axale nodes In CRC format
1 17.7800 : Node I, node heolat (cm)
2 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
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r 17 20.0025
18 22.3520
110 CI INSEITIOIN K!STOR
EODDED

10
311716716
3 1 28 16716
3 1 3 9 16 7 1 6
3 1 4 9 15 7 1 6
3 1 5 10 15 7 1 6
3 1 6 10 14 7 1 6
3 1 7 11 14 7 1 6
3181"13716
3 1 9 12 13 7 1 6
3 1 10 12 12 7 1 6

7
4
47000 79.8
*9000 15.0
48000 5.0
13027 0.2

10.17 6
a
7 0.49784

.5 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.90826
3 2.93113
3 0.497B4
3 0.50546
3 0.55U0
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939
3 0.49784
3 0.50546
6 0.55880
3 0.63246
2 0.67310
3 0.81397
500 2.96913
3 2.99248
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
736.2
851.2

APRA Insertion
Number of Irradiation steps with APSRA inserted
Imput card 4U
Iqr t card 48
Irput card 4U
Input card 4U
Input card 4U
Irput card 488
Input card 4Z8
Input card uS
Irnpt card 485
Irxut card U
Number of different APSR absorber material mixtures

SAS2H materlal mixture number for APSR absorber
Number of Isotopes or elements In the CRA absorber
SCALF Isotope ID, Isotope wtX
SCALE Isotope ID, Isotope wtS
SCALE isotope ID. Isotope vtX
SCALE isotope ID, Isotope wtZ
Nuaber of APSRA designs
APSR absorber density, APS1 clad SASZH mt. mix. unuber
Number of radial zones in Path I model with APSRA inserted
Path S model APUA inserted (Irput Card 483)

Path I model APSRA removed (Input Card 48K)

Path I model APSR follow rod (Irput Card 4U)

f of fuel tap exial nodes (BOC-1A to EOC-1A)
Ntode f. node height (cm)
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931.2
978.1

1002.3
1015.2
1023.4
1030.9
1039.7
1049.5
1057.3
1058.6
1050.4
1034.4
1013.1
979.7
912.5
770.4

1l
1 17.7800
2 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 Z0.0025
18 22.3520

M33.2
976.4

1035.4
1043.6
1031.3
1014.9
1001.4
992.7
988.6
988.4
991.5
997.7

1006.3
1016.4
1026.4
1026.7
988.9
845.1

11
1 17.n00
2 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

: # of fuel top axial nodes (10C-10 to Stpt2-19)
: Node #, node height Ccm)

: i of fuel tap axial nodet (Etpt2-10 to EOC-10)
: Node f, node height (cm)
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I 17 20.0025
18 22.352D
803.4
921.9
976.2
999.7

1015.7
1026.a
1032.9
1036.3
1038.7
1041.6
1045.8
1050.5
1051.9
1045.4
1027.7
996.2
941.4
810.7

18
1 17.7300
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.002
7 20.0025
8 20.0025
9 20.0025
10 20.0025
11 20.0025
¶2 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
1138.8
1342.7
1432.2
1462.7
1472.3
1477.4
1485.2
1495.6
1502.7
1472.4
1229.1
1101.8
1062.8
1042.4
1072.3
1291.0
1297.0
1114.9
18
1 17.7300
2 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

: I of fuel tarp axial nodes (BOC-2 to EOC-2)
Mode 0, node height (ca)

: I of fuel top axia nodes CUOC-3 to Stpt2-3)
s Node #, node height (cm)
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,I_ 13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
982.8

1136.1
1199.8
1209.1
1199.9
1186.1
1174.0
1168.1
1175.9
1208.6
1256.3
1295.9
1316.0
1316.2
1299.1
1282.4
1236.5
1066.8
18
1 17.7800
2 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
1010.3
1130.6
1156.0
1146.9
1132.6
1121.3
1114.5
1111.8
1115.2
1131.3
1152.6
1166.6
1173.1
1180.6
1187.8
1178.8
1153.8
1049.9
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 .20.0025
8 20.0025

: I of fuel taip axial nodes (Stpt2-3 to Stpt3-3)
: Node #, node height (cm)

: £ of mod spec vat axial nodes tECI-iA to EOC-IA)
: Node I, node height (en)
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1, 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
0.0224
0.0223
0.0223
0.0223
0.0222
0.0222
0.0221
0.0221
0.0220
0.0219
0.0219
0.0211
0.0211
0.0217
0.0217
0.0216
0.0216
0.0216
18
1 17.7800
a 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
0.0225
0.0224
0.0224
0.0223
0.0223
0.0222
0.0221
0.0221
0.0220
0.0220
0.0219
0.0219
0.0218
0.021a
0.021?
0.0217
0.0216
0.0216
18
I 17.7500
2 20.0025
3 20.0025
4 20.0025

4 of mod spec vol axial nodes
: Node U, noc. height ten)

SX-1ig to Stpt2-19)

: £ of mod spec vol axal nodes (Stpt2-11 to EOC-1I)
N Mode U, node height (cm)
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5 20.0025
6 20.0025
7. 20.0025
a 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
0.0225
0.0225
0.0224
0.0224
0.0223
0.0223
0.0222
0.0221
0.0221
0.0220
0.0219
0.0219
0.0218
0.0218
0.0217
0.0217
0.0216
0.0216
1i
1 17.7800
2 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
¶5. 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0235
0.0234
0.0233
0.0231
0.0230
0.0228
0.0227
0.0225
0.0224
0.0223
0.0221
0.0221
0.0220
0.0219
0.0219
0.0218
0.0217
0.0216
1a

: # of mod spec vat axIal nodes (BOC-2 to EOC-2)
: mode U. node height (cm)

: U of mod spec vot axIal nodes (WOC-3 to ttpt2-3)
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l 17.002
2 20.0025
4 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 20.0025
12 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0234
0.0233
0.0232
0.0231
0.0230
0.0229
0.0228
0.0227
.0.0226
0.0225
0.0224
0.0222
0.0221
0.0220
0.OZ19
0.0218
0.0217
0.0216
18
1 17.780
2 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
¶1 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
0.0234
0.0233
0.0232
0.0230
0.0229
0.0228
0.0227
0.0226
0.0225
0.0224
0.0223
0.0Z22
0.0221
0.0220
0.0219

: Iode I, node height (cm)

: f of mod apec vol axlal nodes (StptZ-3 to Stpt3-3)
: Node 0, node height (cm)
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0.0218
0.0217
0.0216
Is
1 1T.7100
2 ZO.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
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Is
1 17.7800
2 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
1.510
2.701
3.602
4.196
4.565
4.781
4.893
*.934
4.917
4.849
4.740

: I of burnup axial nodes CBOC-IA)
: lode I, node height (cm)

: o of burnup axial nodes (BOC-11)
: Node #, node height (cm)
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4.620
4.526
4.474
4.414
4.192
3.561
2.121
*16
1 17.7800
Z 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
2.757
4.779
6.129
6.B73
7.250
7.425
7.494
7.506
7.480
T.421
7.341
7.271
7.242
7.260
7.248
6.980
6.030
3.657
18
1 17.70OO
2 ZO.aoz5
3 20.0025
4 20.0025
S 20.0025
6 20.0025
T 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20,0025
13 ZO.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
1B 22.3520
3.017
5.200
6.634
7.414
7.809
7.992
E.065

: of burnW axial nodes (Stpt2-1)
Node . node height (cm).

: f of burmip axial nodes (BOC-2)
: Node #, nod height (cm)



Jul 30 11:37 1997 File Name: A28Z1.dat IfA000000-01717-0200-00040 REV 00 ATTACPENKT XIX - Page 12

8.078
8.053
8.000
7.933
7.681
7.870
7.892
7.867
7.558
6.524
3.963
18
1 17.?600
2 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
6.700

10.966
13.433
14.577
15.070
15.248
15.230
15.044
14.610
13.631
12.560
12.045
12.149
12.672
13.627
14.062
12.694
8.065

18
1 17.7B00
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 2D.0025
11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
1 22.3520
9.416

15.299
18.714

: # of burnmp axial nodes (EOC-3)
: Mode I, node height (cm)

: of beiw p expli nodes (Stpt2-3)
N Node 0, node height (cm)
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20.263
20.898
21.104
21.072
20.569
20.464
19.642
18.816
18.517
18.757
19.343
20.264
20.525
18.523
11.954
18
1 17.7800
2 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
10.947
1T.603
21.346
22.952
23.563
23.738
23.686
23.477
23.089
22.330
21.595
21.379
21.699
22.398
23.432
23.658
21.413
13.987

: lof burnup xal nodes (Stpt3-3)
: Node 9, node height (cm)
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Crystal River, Unit 3

44group
2.53
463630
208
I.4272
0.9398
O.95751
1.0922
360.172
X
INCONEL
0.005757609
ZIRC-4
64O.0
V
1
6
SS304

S
3 0.63246
2 0.67310
3 0.81397
500 2.97S99
3 2.99939

0.5 _
go SPECIAL
4
IA
1
0
0
0
195.292
268.5
413.0
29
11
2
0
0
0*
142.2
166.0
14.792
97.0
17.3
217.0
29
02
1
0
0
0
164.0
166.5
212.0
22
03
3
0
0
0
168.5

:This is not a pick-ip case
:Reactor Identifier
: Prefix Identifier for reactor
: Scale cross-section library
:U-235 wtZ enrichment in U of U02
:Gran of U per asseobly
: Nuwber of fuel reds In assusbly
:PIn-pftch in assembly (cm)
:Fuel pellet diSmeter Ccx)
: Fuel red claddwing I (cm)
:Fuel rod cladding W (cm)
:Fuel stock height (cm)
:No axial blanket fuel
:Spacer grid material
:Vol. frac. of mod. displaced by grids
:Fuel rod cladding material
sAvg. fuel rod cladding temp. tC)
:No cladding materials other than ZIRC-4
r Number of clad materials ether than ZIRC-4
sSASZ material mixture w m er for following material
s Cladding material specification
s system prewure (psi)
sActivate *PRA tracking
s lot radial zones In the standard Path I model

Standard Path E model (Irput Card 20)

: I of cross-section libraries per Irradiation step
:SASZI output print level
,Zone msh factor for =SRM
3So special XSDRPN control parameter specs.
a of Insertion reactor cycles
: Insertion reactor cycle identifier
t I of stpts In cycle
: ttpt EFPD

Length to stpt In calendar days
: Downtime at stpt
: Days of downtife at EOC

Total cycle EFPD
Total cycle lenth In ealendar days

s Integer position of assembly In cycle
Insertion reactor cycle Identifier

: I of stpts In cycle
: Stpt EFPD
:Length to stpt in calendar days
: Downtime at stpt
: Stpt EFPD

Lsength to stpt In calendar days
Dowmtime at stpt

i Days of downtime at EOC
a Total cycle EFPD
s Total cycle length in calendar days
i Integer position of assembly In cycle
s Insertion reactor cycle identifier
s I of stpts In cycle
I Stpt EFPD
I Length to stpt In calendar days
I Downtime at stpt
s Days of downtime at EOC
t Total cycle EFPD
: Total cycle length In calendar days
t Integer position of asseebly In cycle
t Insertion reactor cycle identifier
a I of stpts In cycle
s ttpt EFPO

Lenth to stpt In calendar days
Downtife at stpt

:Stpt EFPD
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193.0 : Length to stpt In calendar days
16.792 Downtim at stpt
250.0 : Stpt EfPD
325.M92 : Length to stpt in calendar days
12.333 a Dowtima at stpt
73.0 * Days of downtime at EOC
323.0 t Total cycle EFPD
416.0 Ttl c length in calendar days
16 s Integer poItIon of assebly in cycle
Y a Flag fer walable or constant Irradiation rtep specs
I s Relative Insertion cycle
1 t Relative statepofnt in Insertion cycle
4 a lurber of steps in statepolnt calculation
67.2 921.02 a Step length CEFPO,) Hid-step p
67.2 572.24 : Step length (EFPD). Kid-step pb
67.2 738.29 t step length CEFP0). Kid-step b
67.2 608.17 : step length (EFPD), Kid-step wrb
2 : Relative insertion cycle
1 Rtelative statepoInt in Insertion cycle
2 a NuEber of steps in statepoint calculation
71.1 513.65 a Step lernth CEFPD), Kid-step prb
71.1 256.11 s Step length (EFPD). Hid-step M
2 S Relative statepoint in insertion cycle
1 s Huiber of steps In statepoint calculation
29.10 237.54 a Stop tenth (EM). Hid-step ppb
3 s Relative insertion cycle
1 : Relative statepoint In Insertion cycle
3 s Nlhsr of steps In statepoint calculation
55.5 68.93 : Step length CEFFO). Nid-step pfb
55.5 527.51 : stop length (EFPD)* Nid-step Ftb
55.5 353.48 : Step length CEFPM), Hid-step pnb
4 . a Relative Insertion cycle
I Relative statepoint in inrertIon cycle
7 . huter of steps in statepoint calculation

.27 941.3 : Step length (EFPD). Hid-step pp-
5.77 945.7 S ttep length CEFPD) Hid-step ppb

10.40 937.4 S Step length (EFPO) HId-step pp b
48.56 833.4 t Step length (EFPD)* Mid-step ppmb
48.56 683.9 a Step length (EFPD), Hid-step pp
51.21 53.3 a Step lenth tEFPD), Hid-step Fpb
3.63 455.6 a Step length CEFPD), Mid-step gppb

2 a Relative statepoaint in Insertion cycle
5 3 Number of steps in statepotnt calculation
3.00 444.1 : Step length (EFPD), Hfdstop pprb

36.96 378.7 a Step length (EFPD), Nid-step pprb
36.96 272.2 a Step length CEFPD), Hid-step pab
4.53 231.3 : Stop length CEPP), Hid-step Rurb

.55 234.S : Step lengoh (EFPD), Hid-step pprb
3 R Relative statepoint In insertion cycle
2 a hurber of steps In statepoint calculation
36.50 234.64 a Step length CEFPD), Hid-step pprb
36.50 128.17 t Step length tEFPD), Mid-step pprb
18 : # of axial nodes .n CRC format
1 1778,00 : mode f, node height (cm)
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
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18 22.3520
RODDED
12
I
4 1118 la7

4 ¶ 2 117T.71I
1
4 1 3 1 16 T 1
1
* 1 4 1 15 7 1

4 1 5 1 15 7 1
1
4 1 6 1 1C 7 1
1
4 1 7 1 13 7 1

4 2 1115 7 I
1
4 2 2 ¶ 14 7 1
1
4 2 3 114 7 1
1
4 2 4 1 13 7 1
2
4 2 5 1 10 7 1
4 2 5 12 13 7 1
I
7
4
47000 79.5
49000 15.0
48000 5.0
13027 0.2
1
10.17 6
a
T 0.49784
S 0.50546
6 0.55830
3 0.63246
2 0.67310
3 0.81397
500 2.38205
3 2.40078
3 0.497K4
3 0.50546
3 0.55380
3 0.63246
2 0.67310
3 0.81397
5W 2.97599
3 2.99939

:CRA InsartioC
: llu.her of irradiation steps with CIA Inserted
: user of axial section with CRA Inserted in step I
s Isut card 473

Euiber of axial section with CIA Inserted in atep 2
s Iqxut card 473
: uwber of exitl section with CIA Inserted in atep 3
: Irput card 473
s *wter of axial section with CIA Inserted In step 4
: Ihput card 47B
t "uier of axial section wIth CIA inserted in step S
s Irut card 473

lurher of axial section with CIA Inserted in stop 6
sIoput card 478
:Uumier of axial section wIth CRA Inserted In step 7
a Input card 478

Nurber of axial section with CIA Inserted In step 8
: Ihpt card 473

Number of axial section with CIA inserted In step 9
s Input card 47r

N humber of axial section with CIA Inserted In step 10
s Irput card 473

N urber of axial section with CRA inserted in step 11
s Input card 471

humber of axial section with CRA Inserted in step 12
Input card 475

s Input card 475
s humber of different CIA sbsorber material mixtures
2 SASZU material mixture tutber for CIA absorber
s urber of Isotopes or elements in the CIA absorber

_ SCALE isotope to, Isotope wtZ
SCALE isotope 10, Isotope wt%

s SCALE Isotope S0D Isotope wtX
: SCALE Isotope tO, Isotope wtX
s hurber of CIA designs
: CR absorber density, Cl clad AS2H mat. mix. rumnter
: udber of radial zones in Path B model with CRA Inserted
: Path I model CRA Inserted (irput Card 47J)

: Path 0 model CIA removed (Input Card 47K)

HO APSUA INSERTION 1ISTORY
lt : * of fuel temp axial nodes (BOC-IA to EXC-1A)
1 17JU.8 : lode node height (cm)
2 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
1I 20.0025
12 20.0025
13 20.0025
14 20.0025



Apr 03 15:02 199 File Mean: A1291dt *3A00000-017 17 4 200-0004 0 KUV 00 AITACU4EN XX- Pago 4

i5 20.0025
16 20.0025
17 20.0025
18 22.3520
765.0
894.2
984.8

1036.6
1064.9
1080.0
1089.6
1098.5
1108.9
1120.1
1128.6
1130.5
1121.6
1101.7
1071.3
1025.1
947.7
M.9
18
1 17.7500
Z 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
13 22.3520
834.9
977.7

1035.9
1041.2
1025.0
1005.4
990.2
980.7
976.3
975.9
979.1
985.7
995.7

1010.4
1032.5
1052.2
1026.3
876.4
18
1 1T.7500
2 20.0025
3 20.0025
4 20.0025
S 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
10 20.0025

a U of fuul two axial modes (BOC*1I to gtptZ 1i)
a Iodae , node height (cm)

s 4 of fuel temp exial nodes (Stpt2-IB to EOC-1B)
: Node #I node height (cm)
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11 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
809.5
929.2
987.1

1020.3
1051.2
1069.8
1077.4
1080.9
1083.5
1086.9
1092.1
1098.0
1100.6
t094.9
1076.5
1042.7
982.2
840.4

10
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
1114.3
1309.4
1401.2
1438.2
1452.7
159.7
1466.4
1473.4
1473.3
1U9.3
1389.0
1328.2
1285.8
1262.9
1267.8
1294.0
1277.2
11l4.7
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025

a 9 of fuel top axisl rodes (BOC-2 to EOC-2)
N Mod f, node height (cm)

a # of fuel tep axial nodes (BOC-3 to stpt2-3)
: Node f, node height (cm)
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7 20.0025
a 20.0025
9 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
850.5
943.4
982.9
987.5
980.3
969.2
956.5
945.3
941.9
951.4
971.3
995.1

1015.8
1029.2
1068.7
1233.3
1214.6
1051.5
18
1 17.7800
Z 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025
to 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
878.7
959.9
978.2
970.4
959.3
950.4
943.7
938.0
934.5
936.6
943.6
952.5
962.9
991.6

1148.8
1166.1
1141.4
1039.3
18
1 17.7500
Z 20.0025

g # of fuel tap axiat nodes (Stpt2-3 to Stpt3-3)
. : Node 1, node height (cm)

X # of mod qpc vot axial nodes (BOC-lA to EOC-IA)
a Nod.#. nod height (m)
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3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 2O.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 ZD.0025
14 20.0025
15 Z0.0025
16 20.0025
17 20.0025
18 22.3520
0.0225
0.0225
0.0224
0.0224
0.0223
0.0223
0.0222
0.0221
0.0221
0.0220
0.0219
0.0219
0.0218
0.0218
0.0217
0.0216
0.0216
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
T 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
0.0225
0.0224
0.0224
0.0223
0.0223
0.0222
0.0222
0.0221
0.0220
0.0220
0.0219
0.0219
0.0218
0.0218
0.0217
0.0217
0.0216

: i ofad spec vot axial nodes CIOC-l to Stpt2-18)
: Mode , node height can)
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0.0216
la
1 17.7800
2 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 22.352D
0.0226
0.0226
0.0225
0.0225
0.0224
0.0223
0.0223
0.0222
0.0221
0.0221
0.0220
0.0219
0.0219
0.0218
0.0217
0.0217
0.0216
0.0216
18
1 17.7800
2 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
0.0237
0.0236
0.0235
0.0233
0.0232
0.0230
0.0229
0.0227
0.0226
0.0224
0.0223
0.0222
0.0221

t I of mod spec vol axial rodes (StptI-1 to FOC-11)
: Node I, node height (cm)

: of mod spe vaot axial wodes (SaC-2 to EDC-2)
: Mode #. od height (cm)
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0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
¶8 22.3520
0.0228
0.0227
0.0227
0.0226
0.0225
0.0225
0.0224
0.0223
0.0223
0.0222
0.0221
0.0221
0.0220
0.0219
0.0219
0.0218
0.0217
0.0216
1l
1 17.7800
2 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
1B 22.3520
0.0228
0.0228
0.0227
0.0226
0.0225
0.0225
0.0224
0.0223
0.0223

s f of mod speC vol axial node (B0C-3 to *tpt2-3)
s Node #, rode height cea)

s of mod spec vol axial nodes (Stpt2-3 to ttpt3-3)
M Kode f, node height Cca)



Apr 03 15:02 1997 Fite Num: A291.dat BBA0OOOO-01717-0200-00040 RV 00 ATtACEIENT XX - POP 10

0.0222
0.0222
0.0221
0.0220
0.0220
0.0219
0.0218
0.0217
0.0216
18
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
B 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
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
l1
1 17.7800
2 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
1.731
3.056
4.068
4.750
5.179

: * of bumup axisl nodes (0CBIA)
: Node #, node height (cm)

: # dbum amlaL nodes S0-1C1)
: Node A, node hebight (cm)
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5.430
5.563
5.611
5.593
5.514
5.389
5.249
5.130
5.042
4.920
4.607
3.890
2.347
1I
1 17.75A0
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 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
Z.984
5.144
6.608
7.439
7.864
8.060
8.140
8.155
8.123
8.051
7.954
7.863
7.81l
7.825
7.822
7.567
6.558
4.052
18
1 17.7500
2 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
I1 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025
16 20.0025
IT 20.0025
18 22.3520
3.249

: # of bup axial nodes (Stpt2-15)
:Node node height (ac)

:.# of burVup axial nodes B0C-2)
| lode 9, nod height (cm)
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5.575
7.134
8.016
8.471
8.85
S.m
8.790
8.760
8.695
8.612
8.543
8.516
8.532
8.515
8.216
7.143
4.398
18
1 17.7800
2 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
6.778

11.124
13.736
15.025
15.609
15.841
15.887
15.804
15.584
15.235
14.872
14.651
14.649
14.836
15.050
14.823
13.246
8.474

is
1 17.7800
2 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
I1 20.0025
12 20.0025
13 20.0025
14 20.0025
15 20.0025

: # of burmip axial nodes (I0C-3)
:ods 9 node height (cm)

s f of burnup axial nodes C~tptZ-3)
od #, nods heigit Cm)

.
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16 20.0025
17 20.0025
18 22.3520
8.657

14.019
17.187
18.694
19.345
19.575
19.583
19.434
19.153
18.801
18.508
18.403
18.538
18.925
19.776
20.613
18.771
12.244
18
1 17.7800
2 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
9.702

15.545
18.921
20.464
21.099
21.305
21.292
21;122
20.823
20.475
20.212
20.157
20.371
20.990
22.760
23.682
21.602
14.238

I # of bzrsu4 axiat nodes (9tpt3-3)
Node #. node height cm)
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I U 2 This is not a pick-Up cue
Crystal River, Unit 3 : Reactor Identifier
CR3 s Prefix Identifier for reactor
"grow TScale cross-actlon library
2.00 2 U-235 wt enrichment in U of U02
468620 : rm f U per asseimly
208 I Iumer of fuel rods In assembly
1.44272 : Pin-pitch In asubty (cm)
0.9398 2 Fuel pellet diter (cm)
O.f5758 a Ful rod cladding t (cm)
1.092 2 Fuel rod cladding D (cm)
360.172 iFuel stack height (cm)
M Ilo axisl blanket fuel
INCONEL pacr grid material
0.005757609 a Vol. frac. of mod. displaced by grids
ZIRC-4 Fuel rod cladding material
640.0 2 Avg. fuel rod cldding temp. (K)
Y : Cladding ieurlos other than ZIRC 4
1 2 Huber of cladding materials needed other than ZIRC-4
6 SA2N mteril mixture number for clad material belou

304 Cldding material for CtOs
2200.0 : System pressure (pal)
1 : Activate UP tracking
5 2 F of radial zons In the stardard Path I model
3 0.63246 Standard Path S model (laput Card 20)
2 0.67310
3 0.81397
500 2.97599
3 2.99939
1 2 U of cross -section libraries per irradiation step
5 2 SAS2H output print level
0.5 . 2 Zone mesh factor for XSDI2PH
NO SPECIAL 2 No special XSDRMPK control parameter specs.
2 2 U of Insertion reactor cycles
01 : Insertion reactor cycle Identifier
1 # of stpts In cycle
0 :Stpt EFPD
0 2 Length to stpt In calendar days
0 2 owntime at stpt
1428.0 2 Says of downtime at EOC
309.3 a Total cycle EFPD
547.0 Z Total cycle length in calendar days
01 : Integer position of asssubly in cycle
1B s Insertion reactor cycle Identifier
2 a of stpts In cycle
0 iStpt EFPO
0 2 Length to stpt in calendar days
0 2S ointtme at stpt
142.2 a stpt EFPD
166.0 2 Length to stpt in calendar days
14.792 I Daotino at stpt
97.0 2 Vays of downtime at EOC
171.3 2 Total cycle EFPO
217.0 * Total cycle length In calendar days
26 i Integer position of assewbly In cycle
Y a Flag for variable or constant Irradiation step specs
1 2 Relative Insertion cycle
1 I Relative statepoint In Insertion cycle
5 2 Number of steps In statepotnt calculation
54.07 1005.9 I Step length (EFPD) Kid-stop ppib
63.98 U7.4 1 Step ltngth (EFPO): Kid-stop ppwb
63.98 654.9 Step length tEFPO) Kid-step ppib
63.98 450.1 2 Step length (EFPD) Kid-step ppmb
63.98 245.4 2 Step length (EFPD). Mid-step ppmb
2 2 Relative Insertion cycle
I : Relative statepoint In insertion cycle
10 2 Hurber of teps in statepoint calculation
4.64 541.1 2 Step length (EFPD), Mid-step ppmb

24.31 561.0 : Step length EFPO) Hid-step ppb
42.71 435.6 tStep length (EFPD) Hid-stop ppcb
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42.71 313.8
9.62 Z74.8
1.00 282.4
1.00 233.3
7.93 287.4
8.07 284.1

.20 Z30.6
2
I
29.10 237.54
18
1 17.7800
2 20.0025
3 20.0025

*4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.00Z5
10 20.0025
11 20.0025
12 20.0025
13 Z0.0025
14 20.0025
15 20.0025
16 20.0025
17 20.0025
18 22.3520
RIXED
15
1
11 1 45 7 1
1

I14| 1 4 7 I

1 1 st4 7 I2 174 7 1
1
1131 74 1
1*.

2t13 1 17 7 I
1
21t 11t6 r I
I

153t147 1

2 1 141 7 1

2
2 t 2 1 7 1
2 1 13 14 7 1
2 1 4 115.r 1

1

21 1 514 7 I

2I

2181471
i
2 19 1 3 7 11

2 110 1 3 7 1

7
4
47000 79.8
49000 15.0
48000 S.O
13027 0.2
1

Istep length (EFP), M tid-step ppmb
: Step lenth (EFM). Mid-step ppmb
5 step ltnth (EFPD), Mid-step ppb
a Step tenoth IFPD), Klid-step pab

step lerIth (EFPD), Kid-step pprb
t Step l th (EFPD), Kid-step pmb -

Stop length (EFPD), Kid-step Wrb
: Relative statepofnt In Insertion cycle
* Eumber of steps in stetepoint calculatiOn
:Step length MEFPM), Mid-step nb
sIF of atxal nodes in CIC format
:lode 4, node eight (cm)

:CRA Insertion
s urber of irradiation steps with CRM inserted
* auN er of exisl section with Ca Inserted In step I

Irput card 473
Number of axial section with CMl Inserted in step 2
:nput card 47E
number of axial section with CRA inserted In step 3
Iriut card 476
Number of exial section with CRA Inserted in step 4
Input card 478

:Number of axial section with CRA Inserted in step 5
:Input card 473
:lumber of axial section with CMl Inserted in step 6
:Input card 473

Nuimber of axial section with CRA inserted in step 7
a Input card 471

N Number of axial section with CRA inserted In step I
I Input card 473

s lumber of axial section with CRA inserted In step 9
:input card 473
:Number of axial section with CR1 inserted in step 10
: Input card 47C
:Number of axial section with CRA Inserted in step 11
: .Irput card 475
: Input card 473
: umber of axial section with CRA Inserted in step 12
:Input card 47C
:Number of axial section with CRA inserted In step 1
t Input card 47t
: Number of axial section with CRA inserted in stop 14
: Input card 473
3Number of axisl section with CRA inserted In step 15

I Input card 475
N umber of different CRA absorber material mixtures

: SA28 material mixture o nber for CRA absorber
Number of Isotopes or elements in the CRA absorber
SCALE isotope 10, Isotope wt%
SCALE isotope 10 Isotope wtS
SCALE isotope 10. Isotope wt%

tCALE isotope 10 Isotope wtS
:Number of CRA designs
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10.17 6 cIR aborber denilty, CR clad US211 mt. six. R.ber
J a vuwber of radial zwe In Path model mith CRA Inserted
7 0.49714 : Path 6 model CRA Inserted CIrsut Card 470)
S 0.50546
6 0.553O0
3 0.63246
.2 0.67310
3 0.81397
500 2.38205
3 2.40078
3 0.49M74 Path B model CA rmomved (Imput Card 47K)
3 0.5054
3 O.S5880
3 0.63246
2 0.67310
3 0.81397
500 2.97599
3 2.99939
H10 APSA INSERTION Hn1TORY
18 s I of fuel top axiat nodes tBOM (0C0H!EE to EOC-)
1 17.7800 : Node n ode height (cs)
2 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
825.0
982.4

1099.5
1195.7
1418.1
1512.9
1519.9
1509.5
1498.8
1492.4
1491.5
1495.8
1503.7
1512.2
1513.7
14U8.1
1388.5
1109.9
1J : I of fuel top axist nodes (SmC-1 to Stptl-1)
1 17.7800 3 Hode U, nor height (cm)
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
a 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.0025
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14 20.0025
I5 20.0025
16 20.0025
17 20.0025
18 22.3520
841.6
981.2

1043.8
1037.1
961.7
918.2
898.9
88.8
WS2.9

878.2
873.T
871.9
875.2
885.8
920.9

1081.4
1130.2
1000.2
15
1 IT.=500
Z 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
15 22.3520
0.0236
0.0236
0.0235.
0.0234
0.0233
0.0232
0.0230
0.0228
0.0227
0.0226
0.0224
0.0223
0.0221
0.0220
0.0219
0.0215
0.0216
0.0216
l1
1 17.7800
2 20.0025
3 20.0025
4 20.0025
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025

a # of mod spec vot xIl nodes (SOC-1 10COME to EOC-1)
: Mods nods h.1gt (cm)

s # of mod spec vol exslt nodes (BOC-1I to Stpt2-1B)
: Node #. node height (cm)
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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
0.0225
0.0225
0.0224
0.0223
0.0223
0.0222
0.0222
0.0221
0.0221
0.0220
0.0220
0.0219
0.0219
0.0218
0.0218
0.0217
0.0217
0.0216
18
1 17.7300
2 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
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
18
I 1T.7300
2 20.0025
3 20.0025
4 20.0025
5 20.0025

: # of burhIx axal& nodes (SOC-1 COCONEE2)
a Node #, node height (cm)

t I of burrp axist nodes (BOC-1I)
: Node f, node height (cm)
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6 20.0025
7 20.0m
8. 20.0025
9 20.0025
10 20.0025
11 20.0025
12 20.0025
13 20.025
14 20.0m
15 20.0025
16 20.0025
17 20.0025
18 22.3520
2.270
3.977
5.373
6.781

10.599
12.825
13.478
13.638
13.636
13.609
13.621
13.679
13.741
13.709
13.411
12.554
10.596
6.368

18 . of bump axiad nodes (St2-16)
I 17.7o0 Node node h bIt (cm)
Z 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
3.557
6.090
7.986
9.617

13.312
15.391
15.966
16.080
16.048
15.996
15.991
16.060
16.174
16.247
16.258
16.316
14.517
9.061
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cmputer Taps Backup Number of File Date File size File Type
File Nun File Kam Print Pages Output) (Bytes) (Forat)

,,,,,,,, ..... .................. .. ............... . .............. ......... ............. .........

o/tlAOIAOINOIDCO2T~OOACC3TOO.-CUt tX.LfI 29 Apr 3 1997 136725 ASCII
AODI/C3A01NOIDCU3TOOOACU3TlW.cut dX.Lf2 33 Apr 3 1997 151966 ASCII
AO1/CR3AO1NOIDCO3TI68ACO3TSO.Cut &X.Lf3 32 Apr 3 1997 151120 ASCII
AUI/CR3AOINOIDCIATOOOACISTOOO.cut &X.Lf4 33 Apr 3 1997 147474 ASCII
AO/CR3AOlmOlDCi8UOOOACIBT142.cut hX.Lf5 41 Apr 3 1997 180414 ASCII
AOI/CR3AOlIIODCI8T142AC02TWO.cut aX.Lf6 32 Apr 3 1997 14580 ASCII
AOI/CR3AoIMM2DCQ2TOO0ACO3TOOO.CUt aX.Lf 30 Apr 3 1997 1380 ASCII
AO1/CR3AO1NO2DWC3T7OOACO3TI68.cut &X.Lfg 33 Apr 3 1997 154905 ASCII
AoI/CR3AxoIKo2Dc3T168ACo3T2s0.cut aX.Lff 33 Apr 3 1997 153531 ASCII
A1I/CR3AOINO2DCIATOOOACIBTOOO.cUt 0XL. 10 33 Apr 3 1997 149798 ASCII
AOj/CR3AO1K=2DC1IIOOOAC1BT142.CUt XL.f11 41 Apr 3 1997 1822U ASCII
Ao1/CR3A011O2DC1BTI42AC02TOOO.cut aXL.f12 32 Apr 3 1997 1042 ASCII
A01/CR3AUM0N3DCO2TOOOAC03TOOO.cut aXL.f13 30 Apr 3 1997 139638 ASCII
AOI/CR3AOIUO3DCO3TOOOAC03T168.cut uXL.f14 34 Apr 3 1997 157170 ASCII
A0l/cR3A01U03DC03T168AC03T250.cut XL.f15 33 Apr 3 1997 155182 ASCII
AOI/CR3AOCIH3DCiATOOOACIUTOOO.cut &XL.f16 33 Apr 3 1997 150960 ASCII
AOI/CR3ADiNO3DCIBTOOOACUig142.cut cXL.t17 41 Apr 3 1997 183580 ASCII
AOi/CR3AOIN03DCIBTi42ACO2TOOO.cut aXL.fl6 32 Apr 3 1997 148710 ASCII
AOmICRAu1114CCO2TOOOACO3TOOO.cut dXL.f19 30 Apr 3 1997 140306 ASCII
AD1/Ci3AO1NO4DCO3TOOOACO3Ti6S.cut eXL.f20 34 Apr 3 1997 157502 ASCII
AO1/C3Ao011040C03T1i6AC03T250.cut aXL.f21 33 Apr 3 1997 155680 ASCII
AODICL3AUOINOOCIATOOOACI8TOWO.cut aXL.fZz 33 Apr I 197 151458 ASCII
AOIICR3AO1MO4OCISTOOOACISTI4Z.cut aXL.f23 41 Apr 3 1997 83514 ASCII
AOIICI3OIN4C18T14ZACO2IOOO.cut aXL.f24 32 Apr 3 1997 149225 ASCII
AO1IC3AOINOSDCO2TOOOACO3TOOO.cut aXL.f25 30 Apr 3 1997 140306 ASCII
AO1/C3AOIUO5OCO3TOOOACO3TI65.cUt XL.f26 34 Apr 3 1997 1575a5 ASCII
AO1/CR3AOl05DC03T165AC03TZS0.cut XL.f27 33 Apr 3 1997 156012 ASCII
AO1/CR3A01NO5DCIATOOOACIBTOOO.Cut XL.f28 33 Apr 3 19 151790 ASCII
AoI/CR3AOIUISOCi9TOOOACIBII42.CUt GXL.f29 41 Apr 3 1997 183763 ASCII
AO1/CR3AO1S0DeC11T142AC02t10O.Cut XL.f3O 32 . Apr 3 1997 149225 ASCII
AOi/CR3AOiNO6DOC2TOODACO3TOOO.cut &XL.f31 30 Apr 3 1997 141389 ASCII
AOI/CR3AOIN06DCO3TOOOACO3I168.cut XL.f32 34 Apr 3 197 137585 ASCII
A01/Ct3AOlUN60C03T168AC031250.cut XL.f3 33 Apr 3 1997 156095 ASCII
AOI/CR3AOIMO06CIATOOOACISTOO.cut SXL.f4 34 Apr 3 1997 152039 ASCII
Ao0fCR3AO1XO6OCIUTWOUACIBTI42.cut XL.f35 41 Apr 3 1997 183763 ASCII
AOI/CR3AOGIIo6WC1BTI4ZACOZTOOO.cut aXL.f36 31 Apr 3 1997 144637 ASCII
Aoi/cR3AoiNo7oco2TOoOAC03TOO.cut aXL.f37 30 Apr 3 m7 140389 ASCII
AO1/CR3A0O11DTCO3T00AC03T168.cut aXL.f38 34 Apr 3"997 157585 ASCII
AO1/CR3AtUOIN7DC3TI68ACO3T2SO.cut aXLnf9 33 Apr 3 1997 156095 ASCII
AO1/CR3AO1NO7bCIATOOOACIITOO.cut &XL.f40 34 Apr 3 1997 152122 ASCII
Aoj/CR3AojUO7bCD1TOOACIUBTI42.cut un.f41 41 Apr 3 1997 183763 ASCII
AO1/CR3AuOIN7DC1BTI4ZACU2TOO.cut rXL.f42 31 Apr 3 1997 144637 ASCII
Ao0/CL3AOIMO8DCO2TOOOACO3TOOO.cut rXL.f43 30 Apr 3 1997 14038 ASCII
A01/CR3AOINOWDC03TOOOAC03TIf8.cut &XL.f44 34 Apr 3 1997 15758 ASCII
Ao1/C13A010N C03TI68AC03TZ5O.Cut tXL.f45 33 Apr 3 1997 156095 ASCII
AOI/cR3AOINO8DCIAT@OOACiUTOOO.cUt XL.46 34 Apr 3 1997 152122 ASCII
AOl/CR3OINO8DCIUTOOOACIST14Z.cut XL.f47 41 Apr 3 1997 1g3763 ASCII
AO1CR3AOINOSDCISTlACOZTOOO.cut SXL.f4a 31 Apr 3 1997 1U637 ASCII
AOI/CR3AOIN09DCOZTOOOACO3TOOO.ut tXL.f49 30 Apr 3 1997 140389 ASCII
AD/tCRUOA1N09Dc03T0o0AC03TI63.cwt XL.f50 34 Apr 3 1997 157585 ASCII
AO/c1uAouo9DC03T16AC03T25O.cut XL.fst 33 Apr 3 1997 156095 ASCII
ADI/CR3AOIN09DCIATOOOAC1BIOOO.cut eXL.f52 34 Apr 3 1997 152122 ASCII
AOI/CR3AOIN09DCIlTOOOAC1BI142.cUt A.fS3 41 Apr 3 1997 183763 ASCII
ADh/cR3.OIN09DCIITI4ZACOZTOOO.cut AXL.f54 31 Apr 31997 144637 ASCII
ADoRAO u1IOOC02TOOOAC03TOOO.cut dQ.ff5 30 Apr 3 1997 14089 ASCII
AD1/CRAOuICODCo3TOOACC3TM8.tut GXL.f56 34 Apr 3 1997 157585 ASCII
AOjCR3AOlIUODCM3T168AC03T25O.cut *XL.f57 33 Apr 3 1997 156095 ASCII
Afh/CR3AOIN100CCATOOOAC1BTOOO.tut AXL.58 54 Apr 3 1997 152122 ASCII
ADI/CRIAO1CNO1BOTOOOACIBII4.cut XtL.f59 41 Apr 3 197 183763 ASCII
ADI/CR3AOUIIODCIBT14ZACeO21OO.eut XtL.60 31 Apr 3 m7 144637 ASCII
AOI/CgRAOlIIIOCDZTWOACAOTOOO.cut XL.f61 30 Apr 3 1997 140389 ASCII
AOI/CR3AOiNilDCO3TOOOACO3T168.cut aXL.f62 34 Apr 3 1997 157573 ASCII
ADh/CR3AODNIUDCO3T16C3T25O.cut aXL.f63 33 Apr 3 1997 156012 ASCII
ADOI/CRlU3ll DCIATOOOACISTOOO.cut OXL~f64 34 Apr 3 1997 152039 ASCII
Ao1/cR3AOINIIDCIBTOOAClBT14Z.cut XL.f6s 41 Apr 3 1997 183763 ASCII
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AOI/CR3AD1U11DOC1Eh142AC02TO0O.Pit
AO1/CR3AD1N12DC02T0O0ACD3T00O.cut
ADlCR3AD1N12DC03T000AC03T168.cut
AD~UA011"0INDCO3T1AC03725O.Cut
£0h/CRUAOIRM2CIATOOCACIUTCOO.CUt
AD1/CRUAIN12DCUITGOUCIIT14Z.cut
ADI/CR3AOIH12DC18TI4ZACO2TOOO.Cut
AOh/CR3AOJNJ3DC02T000ACa30OW.cut
Agi/cRuD0111DC03T000AC0T169.cut
AoD/itcR3NOU1DCO3TU6BOST2SO-cut
AOI/CR3OIHI3OCIATOOOAC1B7OOO-cut
AD/RAOUCUINISDC111700OACI1BT42.O0t
AOI/CR3AOIH13DCIST142ACO2TOOO.9vt
ADI/CR3A IHI4OC02TOGOAC03TOOO.Cut
AO1/CR3AOIHIOC03TOOOACOMT6S.cUt
AOI/CR3AOIN14OCO3TI68ACO3T25O.cut
A0I/cR3AOiMIU0IATOODACIOTOWOO.Ct
A01/CR3AOiNI4DC1BTOOOACISI142.cUt
AOI/CR3AOIN14DCIUT142ACOZTOOD.Cut
£OI/CR3AoIEISOCO2TOOOAC03TOOO.Cut
AO1,CR3A0INISDC03T0OUoCO3T168.cut
AOI/CR3A0IIUSOCO3TI6BACO3T25O-cut
ADIMUR3AINISMCAT0OOACIUTOOO.cut
AOI/CR3AOINISOCIBTOOOACiUT14Z.Out
AOi/c3AAoimisDciITI42AOC2TOOO.cult
A01/cR3O19160COMTOUMCOTOOOeut
AOI/CR3AOIE16DCO3I0OOAC03TiSB.cut
AO1/CR3AO1M16C0C3Ti68AM0T250.Gut
Ac1/CR3O1N16OCIATOOOAC1I17OOO.Sut
AOI/CR3AOI16IICIITOOOACISTI42.Sut
Aci/cR3AG1INDOC191142ACMOMTOO.ut
AOI/CR3A01K1ThC02T0DOAC03T000.Cut
AO1/CRt3A0I171TCc3T000ACO3T168.cut
AO1/CRt3AOINI7DC03TI68ACO3T25O.Cut
A01/0M3O1HNTDCIATOOOACIRTOOO-CUt
AO1/CAt3AOINID0C1STOOOACIBTI42.Stt
AOI/CR3AOINITDCIBT142AC02TOOO-sut
AO1/CR3AGIMI8OC02TOOoUCMTOoo-wt
AOI/CR3AOINIIOCO3TO00ACO3TI68.ctt
Aeh/cR3A01N18DC03T168ACO3T250.cut
AM1CR3AOINI8CIATOOCIITOOO.cUt
Ao1/cR3AOIN1800IBIODoACiBT14Z.cut
AOICR3AO1N1OISICI42AC02TOOO.Cut

corputer
File Now

A04/CR3AO4NOIDCIATOOOIAC1STGO0.CUt
AO4/CR3A04UO10C1BTOCACIBT142.cut
A04/CR3AO4NDOIC1BTI42AC02TOOO.cut
A04/CR3AO4N02DCIAICOOOCiBTOOO.CUt
AOI./CR3AO4NO2DCIBTOOOACiBTI42.Cut
A04/cR3AO4KM2C1BTI42ACG2T0D0.cut
AW4CR3AO4O3DCATOOOAC1ITODO-cUt
A04/CR3AMMO3CBTOOOACIUTi4Z.cut
A04/cR3A04IIO3DCIBTI42ACO2TOOO.CUt
A04/CR3AO4NO4DCIATOOOAC1UTOOO.Cut
A04/cR3Ao4NO4DCIBTCOOACO1UT42.cut
A04/CR3AO4NO4CI3T147ACOZTOOO.Cut
A04/C33A04N05DC1A1000AC1BTO00.Cut
A*4/CR3A04NM 5C13TO0ACIRT142.cut
A04/033A04N050C1712A00T0.OW-Ut
A04/CRUA04NO60CIAT0OOACIlT0OO.Cut
A04/CRUONO60CIUTOOGACIBTI42.6ut
A04/cXSAOCU 6CIIT142ACO2TOOO-eut
A04/cRUCUM07CIAT000AC1UT0O0c3t
A04/C13A0ZX7C13T000AtIGT142.cut
A04/CR3AOI.N CIST142ACO2TOOODcUt
A04/cUt3A04NO8DcIATOOOAriBT000-cut

SXL.f66
aXL.f67
aXL.f 68
OXL.f69
aXL.M7
aXL.M7
aXL.f7M
GXL. fl3
GXL. f 74
GXL. f73
aXL.f 76
eXL.f77
aXL.f7a
&xL.f7g
aXL.f 80
aXL.fa1
AXLJf82
SXL.f$3
MXL.f 84
alL. f 5
GXL. f 86
axL.fa7
anL.fes
axL.f89
aXL.f 90
axL.f91
aXL.f92
axL.f93

AXLJf94
aXL.f95
axL.f 96
axLMf97
AXLJf93
AXL.f99
aXnf.100
aXtf.101
aX0.102
aX0.103
an~f.W0
8XLf .105
aXLf.186
X0f.107

axLf.108

Tape Sarup,
File EName

AXW. 110
aXnf.111
aXnf.112
aXLf.113
aXLf. 114
aCgf.115
a~xLf.116
AX0f.117
aXLM.18
AX0f.119

an f .122
aXLf .123
aXLE. 124
aXLEf 125
aXf. 126
aXnf.127
aXLf. 128
aXLE.129
aXLE.130

31
30
34
33
34

31
30

3433
3'
41
31
30
34
33
34
41
31
30
34

* 33
34
41
31
30
34
33
34
41
31
30
34
33
32
41
31
30
33
32

* 32
39
31

Apr 31997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 31997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 197
Apr 3 1997
Apr 3 1997
Apr 3 197
Apr 3 1997
Apr 3 1997
pr 3 197
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 197
Apr 3 197
Apr 3 1997
Apr 3 197
Apr 3 1997
Apr 3 1997
Apr 3 197
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997

1443
U0M"
157585
156012
1S2039133763

1409
157585156012
151956
1U3743
14"37
1403891575J5
1S601215197
183763
144637
140472
157668
156261
152139
184095
144803
140675
158004

lS2117
1lK200
145069
140343
137834
156012
145851
183324
144903
138310
154m
144706
174966
143492

File Size
(lytes)

137145
-14U8274

140469
150606
134812
141465
15210
133310
141946
153305
15642
142278
153724
135895
142693
153724
133895
142859
153834
135895142859

ASCII
ASCII
ASCII
ASCII
ASCIIASCI I
ASCII
ASCI I
ASCI I
ASCI I
ASCII
ASCII
ASCII
ASCIIASCII

ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
MCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASC11
ASC I
ASCII

Ffle Type
(Format)

ASCII
AMCI I
ASCI I
ASCII
MSCI I
MSCII
ASCII
ASCII
ASCII
ASCII.
MSCI I
MSCI I
ASCII
ASCII
ASCII
MSCII
MSCI I
ASCI I
ASCIIASCII
ASCII
ASCII

Iuhber of
Print Pages

_..........

30
31
28
31
32
28
31
32
9

3132
29
31
33
29
31
33
29
31
33
29
31

file Date
(output)

Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 31997
Apr 3 99
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
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A04/L3AO4NOBCITOOOACUBT42.Sut AXLf.t31 33 Apr 1997 153731 ASCII
A04/C13Ao4NOBoClBT42AC2TCOO.cut SxLf.132 29 Ap 1997 185 ASCII
A04/CR3A4NO9DCIATOOOACISTCOO.Cut aXLf.133 31 Apr 3 1997 142839 ASCII
A4/C3A04KMCI&TOOW ClBT142.cut aXLf.I3 33 Apr 3 1997 15331 SCII
A04/CI5A04U9CISTI4AC02T000cut uLf.135 29 A 3 1997 U5811 ASCII
A04/CU3A04NiCOCIATOOOACIBTOO.cut aXLf.136 31 Apr 3 1W7 142693 ASCII
A04/CLRA04VIC1STOOACIST142.cut axLf.U7 33 Apr 3 1997 1537 ASCII
Ao4/Ct3AVNlCCBTI4ZACC2TOO.eut hLf.13a 29 * Apr 3 1997 13729 ASCII
A04/CR3AN1I0CIAT OOOACISTOOO.cut aL.139 31 Apr 3 1997 1426 ASCII
A04/Ct3AO4XUiIDCITOOOAC13T142.cut aXLt.140 33 Apr 3 1997 153668 ASCII
A04/CR3AO4NI1DCIBT14ZACO2TOOO.cut .xLf.141 29 Apr 3 1997 135646 ASCII
A04/CR3AO4Nl2DCIATOOOACIUTOOO.cut anf.142 31 Apr 3 197 142271 ASCII
A04/CR3AO4INIDCIBTWOOACIRT142.cit &XLf.143 33 Apr 3 1997 53668 ASCII
A04/CRAU4i2DCIlBT14ZACG2TOOO.cut &XLf.144 29 Apr 3 1997 135646 ASCII
A04/CI3A54NI3DCiATWOOACIBTOOO.cut aXLf.145 31 Apr 3 1997 142029 ASCII
A04/CA3AO4NI3OCIITOOOACIBT142.eut rXLf.1U 33 Apr 3 1997 15347n ASCII
A04/C3AO4Ni3DCIBT14ZACO2TWOO.cut uXLf.147 29 Apr 3 1997 135729 ASCII
A04/CI3AO4NI4DCIATOOOACIBTO00.cut eXLf.148 31 Apr 3 1997 141946 ASCII
A04/CR3AO4NI4DCIBTOOOAC1BTI42.cut XLf.149 33 Apr 3 1997 153554 ASCII
A04/CR3AD04N14OCIT142ACO2TOOO.cut dXLf.150 29 Apr 3 1997 135812 ASCII
AO4/CR3AO4NISOCIATOOOACIlTOOO.Cut aXLf.151 31 Apr 3 199 141946 ASCII
A04/CL3A04NISODClTOOOAClBT142.cut XLt.152 33 Apr 3 1997 153637 ASCII
A04/CR3AISDCIBT142ACMTOOO.cut AX0.153 29 Apr 3 1997 135729 ASCII
AO4ICR3AO4NI6oCIATOOOACISTOOO.cut XLf.154 31 Apr 3 1907 141697 ASCII
A04/CR3AO4NI6DCIBTOOOACIBT14Z.cut 0XL.155 32 Apr 3 1997 152493 ASCII
A04/CR3AO4N16DCIBT14ZAC2TOOO.clt aXLf.156 29 Apr 3 1997 13S476 ASCII
AW4/CR3AO4NIl7CIATOMOACI5TOOO.cut uXL.157 31 Apr 3 1997 141299 ASCII
AO4/CR3AO4Ni7DCi8TDOOACIST142.cus aXL.158 32 Apr 3 1997 131851 ASCII
A04/CR3A04W17bCl1T142AC02T000.cut aXLf.159 28 Apr 3 1997 133144 ASCII
A04/cRUAO4NISOCIATOOOACIBTOOO.cut aXLf.160 30 Apr 3 1997 137951 ASCII
A04/CR3AO4NI8DCiBT000ACIBT14Z.cut aXLf.161 32 Apr 3 1997 149274 ASCII
AO4/CE3AO4N1SOC1BI14ZACO2TOOO.cut JXLf.162 28 Apr 3 1997 133729 ASCII

CaWuter Tape Backup Nurtaer of . Fite Date File Size File Type
File Nuw File Name Print Pages (output) (Bytes) (Fermat)

............... ....................... ......... ......... .........
A05SCR3AO5N1NCIATOOOACIBTOO0.Cut aXLf.163 33 Apr 3 197 146637 ASCII
A05/CR3AM5NO1OCCiTOOOACBTlU4.cut JXLf.164 36 Apr 3 1997 165454 ASCII
A£5/CR AO5No2DCIATOOOACIBTOOO.cut aXLf.165 33 Apr 3 1997 150313 ASCII
A05/CR3AGSNO2DCITOOOACI5BTI42.cut aXLf.166 37 Apr 3 1997 168723 ASCII
ADU/CR3AOUNO3OCIATOOOAC17000B.cut aXLf.167 33 Apr 3 1997 1S0289 ASCII
AOS/CR3A051N03DCITO04ACIBTU42.cut aXLf.168 37 Apr 3 1997 169865 ASCII
A05/CR3AG5NO4OCIATOOUAClBTOOO.eut aXLf.169 32 Apr 3 1997 146283 ASCII
A05/CR3Ao5NO4DcisTOOOAclBTI42.cut SXLf.170 37 Apr 3 1997 170492 ASCII
AO5/CRaO5NO5DCATOOAClBTooO.cut 4XLf.171 33 Apr 3 1997 14647 ASCII
AOS/CR03AO5NOSOCTOOC AC1BTI42.cut XLf.172 36 Apr 3 1997 166510 ASCII
AO5/cRaO5GOWOClATOOOAClBTOOO.cut aXLf.173 33 Apr 3 1997 146930 ASCII
AO5/CR3AOSNo6DCIUTOOOACIBT142.cut aXLf.174 36 Apr 3 1997 166510 ASCII
A05/CR3A05U070ClAT000AC5B1000.cut aXLf.175 33 Apr 3 1997 146930 ASCII
AOS/CI3AU5NO7DCiSTO0OACIB7142.cut aXLf.176 36 Apr 3 1997 166427 ASCII
A05ICA3AO5NO8ClATOOOACISTOOO.cut aXLf.177 33 Apr 3 1997 147013 ASCII
A05/Ct3AO5S0N8CIBTOOOACIBI142.cut aXLf.178 36 Apr 3 1997 166427 ASCII
AO5ICR3AOSO9DCIATOOoAC1STOOO.Cut dXLf.179 33 Apr 3 1997 146930 ASCII
AO5CR3AOSNO9OCISTOOOACIS1I42.Cut AxLf.180 36 Apr 3 1997 166427 ASCII
AOSICR3AO5NiCOCIATOOOACISTOOO.cut AXLf.1U1 33 Apr 3 1997 146930 ASCII
AO5/CRUA05 1O0CIITOO0ACeIT14Z.cut aXLf.182 36 Apr 3 1997 166261 ASCII
AOS/CR3AO5XlOCiATOO4ACISTOOO.cut aXLf.183 33 Apr 3 1997 1U930 ASCII
AO5/CR3AUO3lOClTOOOAClBTU4Z.cut dXf.184 36 Apr 3 1997 166261 ASCII
A0S/CR3A05N1DC1ATOOUAC13T04.cut XLf.185 33 Apr 3 1997 14764 ASCII
A05/CR3AO5NIZDCIUTOOOACIBT142.cut eXLf.186 36 Apr 3 1997 166178 ASCII
A05/03AO5MN3OCIATIO0ACISTO0.cut WXLf.187 32 Apr 3 1997 146432 ASCII
AflS/CR3AO3l13oDCIUTODAC15T142.cut AxLf.1U 36 Apr 3 1997 166173 ASCII
A05/03A03NI40CIATOOOACMOBTON.cut wLf.189 32 Apr 3 1997 146266 ASCII
ADS/CtAO5Nl4DVCiTOOACIST142-.eut SWLf.190 36 Apr 3 1997 166261 ASCII
ADS/CRUAO5ISDC1ATO0OAC1UtOWO.eut GXLf.191 32 Apr 3 1997 146283 ASCII
A05/CR3AO5X15DClBTOWACiSTI4Z.eut aXLf.192 36 Apr 3 1997 16634 ASCII
A0DS/3A05N16DOCATO0MACUBTOOO.cut aXLf.193 32 Apr 3 1997 14586 ASCII
ADS/CR3A05Ni6DC1ITOOOACIST1A2.cut aXLf.194 36 Apr 3 1997 163573 ASCII
ADS/CUADSN17DCIATOMACICTODO.cut GXLf.195 32 Apr 3 1997 145453 ASCII
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;
AM5/CgA0517DC1ITBIOAC14T142.cut
A£5/C 3A0SN1IDCIATOOOACIBTOOO.cut
A05/CIAUSKIIDC1ITOOOACIBTI42.Cut

Computtr
Fite 1MM

...............

A07/CN3AO3xOIDCO2TOOOACO3TOOC.cut
A07lCR3AM3O1C2DC2TOOOAC03TODO.cut
A07/CR1303D032TOOOAC03TOOO.cut
A071CL3A03110CC02TOOOAC03TOOO.Cut
A07/CR3A03105DC02TOOOAC03TO0O.cut
A07/CR3A03106C02TO0OAC03TOOO.cut
A07/CR3AO3NO7OCO2TOOOACO3T0OO.cut
A07/CRAO3MO08DCO2TOOOACU3TOOO.cut
A07/CR3AD3NM9VC02TOOOACO3TOOO.cut
AOT/CN3AO31100C02T000ACU3T@OO.cut
A07/CR3Ao3NIIDCC2TOOOAC03TOOO.cut
AD7/Cl3A0312ZDC02TGOaACG3TOOO.cUt
A07/CR3A03113DC02TOOOAC03TOOO.cut
A07/cR3AO3NI4c0C2TOOOACO3TOOO.cut
A07/CR3A03115DC02TODOAC03T000.eut
A07/cR3A03116DC02TOOOAC03TOOO.cut
A07/Cl3Ao3m1T7C02TOOOAC03TOOO.cut
A07/C33A031O8DC02TOOOAC03TOOO.cut
A07/ctA04UONlDC03T000AC03T168.Cut
A07/CR3Ao41o1DCO3TI68AC03T250.cut
A07/CR3AO4I02DC03TOOOACO3T16J.CUt
A07/CR3A41N02DC03TI68AC03T25O.cut
A07/cR3A04N03DC03TOOAC03T168.cut
A07/c3A04UN03OC03T168AC03T250.cut
Ao7/cRt3AO4N04DC03TOOOACO3T168.cut
A07/CR3A04N04DC03T68ACO3T250.cut
A07/CR3AO4NO5OCO3TOOOAC03TI6S.cut
A07/CR3A04105C03T168AC031250.cut
A£0/CR3A04106C03TOOOAC03T168.cut
A071C13A04NO6DCo3T16AC03T250.cut
A07/CE3AUN07DC03TO00AC03T168.cut
A07/C03A04N070C03T168ACM31250.Cut
A07/Ct3AO4I108DC3T00ACO3T168.cU
A07/CR3AO4VO8DCO3T168AC037250.cut
A07/cR3AK4N09DC03TOOOAC03T168.cut
A07/C13A04NM09D03TI16AC03T250.cut
A071C33A04U10DC03TOOOAC03T168.cut
A07/Ct3A%10DC03I168AC03TZ50.cUt
A07/CR3A04N11DC031O0AC03T168.cut
A07/CR3AKU11DC03T168AC03TZ50.cut
A07/CR3AO4Kl2DC3TOOOACO3Tl6U.cut
A07/c13A04IR12DC03T168AC03T250.cut
A07/CE3AD4313DC03T0DOAC03T168.cut
AO7/CR3A4N113DC03T168AC03T250.Cut
AO7ICR3AO4Ni4DCO3TOOOACO3TI68.CUt
A07/CR3AO4Ni4DOCO3Ti6IAO3TISO.cut
Ac7/cM3A041.5CM3TOOOAC03T165.cut
A07/CR3AO4NISO1CO3TI60ACO3TZ5O.CUt
A07/CR3AD4N16DC03TOOAC03t169.cut
A07JCR3ADN116DCO3T168AC03TZSO.cut
A07/CR3AD4Ni7bCO3TOOOAC03168.cut
A07/CR3AO4N1ThC03TI68AC03250.cut
AO7JCR3AO4Nl1DC03TOGOAC03T168.cut
AOT/c13A0418DCO3T16UACO3t25O.cut
A0T/CR3AD71WOICIATOOOACIITOOO.cut
A07/cR3AO7NOIDCIITOOOlACiCi42.Sut
A07,Ct3AO7NOIOCIIT14ZACO2ITOO.cut
AC7IUC1A07MOZDCIATOCOACIRTOOO.cut
A07/CRf3AO71O2DCIBTOOOACISI14Z.cut
A07c O7O2NDCIUTU4ZACZTDOO.cut
AO7ICk3AO7WO3DC1ATCOOAC1BTOOO.Cut
A07/CR3AO7NO3DC1ITSOOAC1UTI42.cut

6XLV.196
WXf.197
eXLf.198

Tap. Backup
Fite Name

...........

aXlf.199
00Lf.200
aXLf.201
alLf.202
aXLf.203
XLf.204
XLf.205

aXLf.ZD6
aXLE.207
aXLf.208
aXL.209
aXLf ,2tO
aXLf .211
aXLf.212
aXLf.213
aXLf.214
aXLf.215
aXLf.216
eXLf.Z17
aXLf.218
axLf .219
aXLf.221.aLf.UOI

rXLf.U22
aXLf.223
aXLf.224
aXLf.ZZ5

SXLf.227*XLf.22UaXLf .228

aXLf.02
aXLf .231
GXLt.232
aXLf.M
aXLf.234
GXLf.3.
aXf .236
aXLf.237
aX.238
aXLf .239
aXLt.240
axLf.24I
aXLf.Z42
aXLf.243
aXLf.244
aEf. 24S
XLf.246

4XLf.247
aXLf.248
XLf.249

XLf.250
aXLf.251
aXLf.252
aXLf.253
4XLf.254
aXLf.255
aXLf.256
aXLf.257
aXLf.258
aXLf.259
aXLE.260

36
3Z
36

Apr 3 1997 16697
Apr 3 1997 1U04
Apr 3 1997 162037

lufber of
Print Pages
...........
35
35
35
35
35
34
34
34
34
34
34
34
34
34
34
34
34
32
32
33
33
3334
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
33
32
37
40
32
38
41
32
38
41

File Date
(oput"

Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 31997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3M197
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997-
Apr 3 1997
Apr 3W19
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3'1997
Apr 3 1997
Apr 31997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3'1997
Apr 3W19
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3I199
Apr 3'1997
Apr 3 197
Apr 3I199
Apr 3 1997
Apr 3W19
Apr 3 1997
Apr 3 1997
Apr 3 1997

File Size
(lytes)

155075
15790
157909
158079
158245
153367
153630
153650
153567
153367
153484
133484
15343'
153U43
153630
153235
151820
151748

155071

15725
155431
157668
156261
158087
156261
158170
156S44
157921
156534
158004

158087
156344
158087
156344
158004
156344
157921
156344
158004
156344
158170
156261
158087
156Z61
158087
156344

156178
¶54822
153494
16310J
1791339
145461
1656J1
181833
14n959
166843
1J3J29

ASCI I
ASCII
ASCII

Fite TMp
(FGrMt)

ASCII
ASCII
ASCII
ASC I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCI I
ASCI I
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
6SCI I
ASCII
ASCII
ASCII

ASCR I
ASCII
ASCII

ASCII
ASCII

ASCI I

63CRII
63CRII
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AC7,CRt3AoNr3DC1BTl42ACMTOW.cut adLf.261 32 Apr 3 1997 148959 ASCII

AC7/CR3Ao7NO4DCIATOOOAClBTOOO.cut aXLf.262 38 Apr 3 1997 167507 ASCII

A07/CR3A07N04DC1BTOWACIBT142.cut XLf.263 41 Apr 3 1997 183763 ASCII

Ao7/C13A07NO4DCIB7I4ZACO2TOOO.cut XLf.264 32 Apr 3 W7 149308 ASCII

AD7/C03Ao7N05DCCATOWAC1STOOO.cut aXLf.265 38 Apr 3 197 167490 ASCII
AO7/CLR3AOOSOC1ETOODACIt142.cut aXLf.266 41 Apr 3 1997 18386 ASCII

A07ICNU3A07HOSDCIBT142ACO2TOO.Cut aXLf.26T 32 Apr 3 197 149474 ASCII
A07/CLUAMO60CIATOOOACS1TOM0.Cut nLf.268 38 Apr 3 1W9 167573 ASCII
AOT/CE3A078060C1BTOO0AC1ET142.cut aLf.259 41 Apr 3 1997 18386 ASCI I
A07/CIT3AO7M06DCIBT14ZACOZTOOO.cut XLt.270 31 Apr 3 1997 144803 ASCII
A07/CR3AOL7O70CIATOOOACISTOOO.cut aXLf.271 38 Apr 3 1997 167739 ASCI I
A07/CRA07NO7DCIBTOOOACIUTI42.cut aXLf.272 41 Apr 3 1997 184141 ASCII
A07CRUO7N7DC11T114ZAC02TOOO.cut uXLf.273 31 Apr 3 1997 14480 ASCII
A07/Clt3A071100ClATOOOAC1UTOOO.cut GxLf.271. 38 Apr 3 1W7 167739 ASCII
AO7/CR3A7lDh8CIITOOOACIUT142.cut &XLf.275 41 Apr 3 1997 18307 ASCII
A07/Ct3AO71O8DCIBT142AC02TOOO.cut aXLf.276 31 Apr 3 1W7 144969 ASCII
AC7/C3AOTlO9MCIATOOOACTOOO.eCut Lf.277 38 Apr 3 1997 167739 ASCII
AM7/CR3AM7hO9DC1ITOOACIUT142.cut aXLf.278 41 Apr 3 1997 1807 ASCII
A07/CR3A07)M9OCIU8TI4ZAC02TOOO.cut aXLf.279 31 Apr 3 1997 14.86 ASCII
A07/CR3AD7hIIDCOATOOOAC1UTOO.ecut XLf.280 38 Apr 3 1997 167739 ASCII
A07/CR3AO7WIODCISTOOOACiIT142.Wut 0tf.281 41 Apr 3 1997 184307 ASCII
A07/CU3AO DlOOC1ST14ZACOZTIOO.cut a]Lf.2U 31 Apr 3 1997 14803 ASCII
A07/CR3AOC7IIIDCIATOOOACIITOOO.cut XtLf.283 38 Apr 3 1997 167573 ASCII
A07/CR3AO7=IIDCIBTOOACIUII42.cut aXLf.284 41 Apr 3 1997 114141 ASCII
A07/CR3A07)IIDC18TI42AC02IOO.cut aXLf.285 31 Apr 3 1997 1486 ASCII
A07/cR3AO7lt2DCIATOOOACIBIOOO.Cut MXL.286 38 Apr 3 1997 167573 ASCII
A07/CR3A07&12DC18TWOaAC18T142.cut aXLf.287 41 Apr 3 1997 114058 ASCII
A07/CR3A07Wl2DC1ST142AC02T10.eCUt aXLf.2U 31 Apr 3 1997 14W86 ASCII
A07/CR3AO7Ni3DCIATOOACIITOW.cut AXLf.289 38 Apr 3 1997 167573 ASCII
A07/CR3A7Wi13D0C1T00aAC1IT142.cut WXLt.Z90 41 Apr 3 1997 183929 ASCII
AG7/CR3AO7Wl3DCIITI42ACO2T OO.cut aXLf.291 31 Apr 3 1W7 144M ASCII
A07/CR3A071114DCiATWQAC18tOOO.cut aXLf.292 38 Apr 3 1997 167656 ASCII
A07/CR3AO7iII4DCIBTOOOACIBT142.cut XLf.tm 41 Apr 3 1997 184095 ASCII
A07/CR3A0714iDC18TI42AC02TOOO.cut AxLf.294 31 Apr 3 1997 14U86 ASCII
A07/CR3A07KISDC1ATOOOACIITOOO.Cut XLnf.295 3 . Apr 3 1997 167241 ASCII
A07/CR3AO7NI5DCIBTCDOACItT142.cIt XLf.296 41 Apr 3 1997 184173 ASCII
A07/CR3AO7NI5DC1STI42ACOZTOOO.cut aXLf.297 31 Apr 3 1997 1418 ASCII
A07/CR3AO7N1EDCIATOOOACIBTOOO.cut aXLf.298 37 Apr 3 1997 161618 ASCII
A07/CR3AO7N16DOCITOOOACIRT142.cut SXLf.299 41 Apr 3 1997 183407 ASCi I
A07/CR3AO7N16DCltT142AC02TW0O.cut OXLf.300 31 Apr 3 1997 144803 ASCII
A07/CR3AO7Ui7hCiAIOO0ACItOtO.cut XLf.301 37 Apr 3 1997 161386 ASCII
A07/ct3A0717DC1B100B AC13T1142.cut aXLf.302 41 Apr 3 1997 182328 ASCII
A07/CR3AO7Il7DClIB142ACOZTCOC.Cut XLf.303 31 Apr 3 1997 14418 ASCII
A07/CR3AU7ML18OC1AT00DACUSTODO.cut aXLt.304 37 Apr 3 1997 159613 ASCII
A07/CR3A071116DCIBTWOACt1T142.cut aXLf.305 39 Apr 3 1997 174302 ASCII
A07/CR3AO7UiODC¶BT142ACOZTOOO.cut aLf .306 31 Apr 3 1997 142990 ASCII

cofffuter Tape lackup Vurber of File Date File Size File Type
File Rame Flet Name Print Pages (Output) (Bytes) (Format)

_, ......... .................. ____ ................ -----------........ ......... . ............ .........

A14/CS1051101DCOTTOOOAC07T260.cut dXLf.307 36 Apr 3 197 163855 ASCII
A14/CR3AOSNODCO7t26CACO7t29l.cut aXLE.308 31 Apr 3 17 1U7563 ASCII
A14/CR3AMMNDODCO7T29lACO71319.cut aXL.309 30 Apr 3 1997 141608 ASCII
A14/C23A05N0lDCO01319AC077462.cut alLf.310 37 Apr 3 1997 174968 ASCII
A14/C23AO5N01DCG7T462ACM71479.cut aXL.311 32 Apr 3 197 152245 ASCII
A14/CR3A05NO2DCU7TOOOACOIZ6O.Cut XLf.312 36 Apr 3 1997 167456 ASCII
A14/Cl3AO05HN C07T260ACO7T29I.cut dtLf.313 31 Apr 3 1997 144921 ASCII
A14/C3A05N02DC7M91AC07139.cut XLf.314 30 Apr 3 1997 139136 ASCII
A14/CR3A05N02DC07T3I9AC07I462.cut aXLf.315 37 Apr 3 1997 1727 ASCII
A14/CR3AO5N02DCO7462ACO797I.cut aXLf.316 32 Apr 3 1997 154680 ASCII
A14/CR3A0503DC071000ACM71260.cut atLt.317 36 Apr 3 1997 164395 ASCII
A14/Cl3A0303DCG7T260ACOT291.cut 0aLE.31 31 Apr 3 1997 145423 ASCII
A14/C23A05N030C07I291AC0713I9.eut XLf.319 30 Apr 3 1997 140132 ASCII
A14/Clt3A05030C07T319AC07T462.cut aXLf .320 37 Apr 3 1997 173658 ASCII
A14/CR3ONA O3DCUT462ACO749.ut aXLf .321 33 Apr 3 1997 155390 ASCII
A14/C33A05N04DC07TO00AC071260.cut aXLf.322 36 Apr 3 1W7 164814 ASCII
A14/CR3A05N04DC071260AC07I291.cut aXLE.323 31 Apr 3 1997 145755 ASCII
A14/CUA05N04DC077291ACOM19.cut aXLf.324 30 Apr 3 1997 140219 ASCII
A14/CRtA05N04NDC07319AC07T462.cut aXLf.325 37 Apr 3 197 1744U ASCII



Jul 30 15:37 1997 Fite ha*: ftlest g3A0000001717200-00040 aV 00 AITACnyT XL - page 6

A£4/C 3A05N040C071462AC071479.cut colt.326 33 Apr 3 1997 155975 ASCII
A14/CA3AO5NsOCOcMOOOACO7TZ6O.cut xlt .327 36 Apr 3 1997 16490 ASCII
AL4/C33AOS8nOSCO7T260ACO7T291.cut &XLt.326 31 Apr 3 1997 145755 ASCII
A14/CR3AO5N05DC07T291AC07l319.eut .XLt.329 30 Apr 3 1997 140219 ASCII
A14/Ct3A05s050C0TT319AC7T462.Cut Xnt.330 37 Apr 3 1997 17405 ASCII
A141CR3AOOSOCUTT46ZACO7T479.cut XLt.331 33 Apr 3 1997 15605 ASCII
A14/C33A05060DC0O1000AC07T260.Cut sXLf.332 36 Apr 3 1997 163312 ASCII
A14/CR3A05N06VC0T 260AC07T291.cut XLI.333 31 Apr 3 1997 145755 ASCII
A14/C3AS05N060CDTT291ACD 1319.cut XLf.334 30 Apr 3 1997 140219 ASCII
A14/C3U3A05N060COT319ACOT462.rcut cXLf.t35 . 3 Apr 3 1997 174571 ASCII
A14/CI3AO5M6OCt146ZAC0n7T479.cut Xnt.336 33 Apr 3 1997 156058 ASCII
A14/CWUAOSM07DC07TOOOACOTTZ6O.Cut XLt.337 36 Apr 3 1997 165395 ASCII
A14/C3UA05N0hDCOnT260A 7WZ91.cut .1f.338 31 Apr 3 1997 1457S ASCII
A14/Ct3AD5N07DC07T291AC07T319.cut .XLt.339 30 Apr 3 1997 140219 ASCII
A14/C33A05N0TDC07T319AC07TWU2.cut CXt .340 37 Apr 3 1997 174488 ASCII
A14/CR3A05N07C07T462AC07T49.cut MLt.341 33 Apr 5 1997 1560a ASCII
A14/CR3AO5NO8OCOTJOOOACO7TZ6O.Cut XLt.342 36 Apr 3 1997 165395 ASCII
A14/CR3AOSNONDCO7TZ60ACOnTZ91.cut eXLt.343 31 Apr 3 1997 145755 ASCII
A14/CL3A0B5NO0COTZ291ACO7T3I9.cut Xt.3544 30 Apr 3 197 140219 ASCII
A14/CR3A05N08DCC07319AC07T462.Cut XLt.345 37 Apr 3 1997 17488 ASCII
A14/CR3AD5NO080CO7T2AC07T479.CUt aXLf.346 33 Apr 3 1997 155975 ASCII
A14/CR3AD5NO9DCO7TOOOACO7TZ6O.cut XMt.347 36 Apr 3 1997 165395 ASCII
A14/C13A05K090C07T260ACU7T291.cut .XLt.348 31 Apr 3 1997 145735 ASCII
A14/CR3A05I090CO7TZ91ACG7T319.cut XLtf.349 30 Apr 3 1997 140219 ASCII
A14/CR3A5KO9DCW7T319ACOT462.Cut X0t.350 37 Apr 3 1997 1744"8 ASCII
A14/CR3A051509DC07T46ZAC07T479.cut LtI.351 33 Apr 3 1997 155975 ASCII
A14/CR3AOSVIODC07TOOOACO7rZ6O.cut .XLt.355 36 Apr 3 1997 165395 ASCII
A14/CR3AOSMI CDOD7260AC07TZ91.cut .XLt.353 31 Apr 3 1997 145755 ASCII
A14/CR3AO5llODC07T291AC07T319.cut XMt.354 30 Apr 3 1997 139970 ASCII
A14/IC3AOSlIODCO7T319ACO7T46Z.cut eXLt.355 37 Apr 3 1997 1744a8 ASCII
A14/C13AO5NlODCT462AC07T49.9Cut iLt.356 33 Apr 3 1997 15597 ASCII
AW4/CR3AOOSMIDCO7TOOOC07TW6O.Cut mX0.357 36 Apr 3 1997 16514 ASCII
A14/CR3AOSNIIDCO726OC07TZ91.cut eXLt.358 31 Apr 3 1997 14575 ASCII
A14/CR3A0N1D0C07T7291AC07t39.Cut .XLt.359 30 Apr 3 1997 139970 ASCII
A14/CR3A05N11DCO7T319AC07T462.Cut IXLt.360 37 Apr 3 1997 174488 ASCII
A14/C1t3A05111DC07T462AC07T479.cut eXLt.361 33 Apr 3 1997 156058 ASCII
A14/CR3A0SN12DC07T000ACOTZ60.cut .XLt.362 36 Apr 3 1997 165063 ASCII
A14/CR3A05112DC071260AC07T91.cut XLt.363 31 Apr 3 1997 145755 ASCII
A14/CI3A05112DC07T291ACO7T319.cut eXLf.364 30 Apr 3 1997 139970 ASCII
A14/CR3A051120C07319AC07T462.Cut aXLt.365 37 Apr 3 1997 17448 ASCII
A14/CR3A5l5Z0C07T462ACO7T479.cut .XLt.366 33 Apr 3 1997 15605 ASCII
A14/CR3A05m113DCO7TOOAUCT260.cut dt1t.367 36 Apr 3 1997 16514 ASCII
A14/CR3A05113DC07T260ACOT291.cut aXLt.368 31 Apr 3 1W7 145733 ASCII
A14/CR3A05113DC07T291ACD07T39.cut .XLf.369 30 Apr 3 1997 140053 ASCII
A14/C13A£5N13DC07319AC07T462.cut d11t.370 37 Apr 3 1997 174418 ASCII
A14/CR3AOSl3DOCO7T46ZACO7T479.cut .XLt.371 33 Apr 3 1997 156058 ASCII
A14/C 3AO514DOCOTTOOOAC07T260.cut .XLt.372 36 Apr 3 1997 164980 ASCII
A14/CR3A05114D0O7T260AC07T291.cut X1t.373 31 Apr 3 1W7 145735 ASCII
A14/CR3A5m140C07T291AC07T319.cut an1.9.374 30 Apr 3 1997 140053 ASCII
A14/CR3AK5N4OCO73i9ACO71462.cut .XLt.375 37 Apr 3 1997 174571 ASCII
A14/CR3A05W140C07T46ZACO74n.cut X1t.376 33 Apr 3 1997 156058 ASCII
A14/CR3AO51SDCO7TOOOAC07T260.cut X1t.377 36 Apr 3 1997 164980 ASCII
A14/CR3A05N150DO7T260AC07TZ91.cut X1t.378 31 Apr 3 1997 145755 ASCII
A14/Et3A05N15DC07T291AC07T3I9.but .11..379 30 Apr 3 197 139970 ASCII
A14/CR3A05N1SOC7T319AC07T462.cut cX1t.380 37 Apr 3 1997 174571 ASCII
A14/CR3A05ISOOMM0462AC07479.eut .11..381 33 Apr 3 1997 156224 ASCII
A14/CR3AOSMi6DCOTOOOACO=760.cut .XLf.382 36 Apr 3 1997 164731 ASCII
AU/CR3AO5UM6DCO7T260ACO7T291.cut .1f.383 31 Apr 3 1997 145755 ASCII
A14/CUA05M16DCG7T291AC07T319.cut .Xnf.384 30 Ap4 3 1997 140053 ASCII
A14/CR3A05116DCOTT39ACO7T4B2.eut MU S.385 37 Apr 3 1W7 17448 ASCII
A14/Cl3A15N160C7T462AC07T479.cut .XLf.386 n Apr 3 1997 155975 ASCII
A14/CR3AOSRIDCO7TOOOACO7T26C.Cut .11f.387 36 Apr 3 1997 163980 ASCII
A14/CR3AO51iTDCO7T260ACOTr291.cut X1f.388 31 Apr 3 1997 145423 , ASCII
A14/CR3A051170C07'T91ACO7T319.cut .1t.389 30 Apr 3 1997 1394U ASCII
A141CZ3A0511ThC07T319AC0TT462.cut .11f.390 37 Apr 3 1997 173239 ASCII
A14/CR3AOSH17bCO7T46ZAC07T479.cut Xnt.391 33 Apr 3 1997 155307 ASCII
A14/CUA0511WDC071TOOACD7TZ60.cut .X1 .392 35 Apr 3 1997 160802 ASCII
A141C13A05N18D0C7T260AC7Z91 .cut X1t.393 31 Apr 3 1997 14087 ASCII
A14/CR3A05l8DWC07T291AC07!319.cut X1t.394 29 Apr 3 1997 138302 ASCI I
A14/C03A05K10DC07T319AC 7T462.cut .XLt.395 36 Apr 3 1997 171492 ASCII
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A14/CLA05m10a00 712AC0 14T9 .cut
A14/ct3A14U1o0CO2TOO CO7TOO.pcut
A141JCIAI4UOlOcIATOOACUTOOO.Cut
A14/Cl3A14UNlDClIlT00AI3T14Z.cut
A14/CR3A4lOlDClOTl42Al2TOO.cut
AM4/cAMOMCN2TCOOTAe07TOOW.Cut
Aj4/C&3A14NO20CiATOOOAClGTO00.Cut
A14/ca3A14Uo2DCIITOOOAC1UTI42Cut
A14/Clt3A14NOMCBST142ACM0T00. Cut
A14/CS3ANl4NO3CO2TOOOAC07TOOO.cut
A14/CA3A14U3MOCIATOOOACUTGOO.cut
A14/CRAI4NOC3CIBTOOOAC1UTI 42.cut
A14/cl3A4U03DC1OT142AC02TOOO.ut
A14/C03AU4NO.DCOZTOOOACOMOOO.cut
A14/CR3A4NUO4OIATOODAC1IIOOO.cut
A14/CR3Al4IIDCIBTOOOACI3142.cut
A14/CR3A14Uo4DC18T14ZAC02TOOO.cut
A14/CA3A14UO5DCO2TOOOACO7TOOO.cut
A14/CR3A149O5DCOATOOOACU8TOOW.cut
AW4CR3A1440o5DClOTOOOACUBT142.0ut
A14/CR3A14U05DCI1T142AC02TOOO.cut
A14/cR3A14M60CO2TOOOACO7T000.cut
A14/cR3AU4ODOCIATOODACUBTOOW.Cut
A14/CR3AI4U060C1BTCOOACI3TI4Z.Cut
A14/CR3AI41I06DC1BT142AC02TO0.cut
A14/CR3A14UO7COZTOOO MOOOO .CUt
A14/cR3A14NoThCiATO00ACITOOO.Cut
A14/cR3A14KlO7DCiBTOACIST14Z.cut
A14/CR3A14N070ClTU42ACD2TOOO.Cut
A14/CR3AI4NOBVCOZTOOAcO7TOOO.Pt
A14/CR3AU4NOBCIATOMACTOOO.Cut
A14/CR3A14XO&DC1BTOOACI8TI42.Sut
Aj4/CR3A14XOClBTtI4ZACDOZTOOO.cUt
A14/CR3Al4ND9DC02TOOACO"0D00.CUt
A14/CR3A14XO9DCIATOOOACIBTOOO.Cut
A14/CR3A14UOD9CIBTOOOAC1ST142.cut
A14/CR3A14N0D9C18T142ACOZTOOO.CIt
A14/CR3AI4IIoDCCZTOOOACO7TOOO.ws
A14/CE3A14IOODC1ATOOOACIUTOOO .cut
A14/CX3AI4NICDC1UTOOOACUlT142.CUt
A14ICR3AI4XWD10CITI42ACO2TOOO.Cut
A14/CR3AlIllDO2TOWOACo7TOOO.Cut
A14/CR3AI4NiiDCIATOOOACIBTOOO.Cat
A14,CR3A14K11DCIBTOOOAC1IT142.cut
A14/CR3Al1.4110CIUTI42ACO2TWOO.eut
A14/CR3A1421DC02TODUACO7TT.Cut
A14/C3A14U1N2C1AT0OAC13T000.cut
A14/CR3A143I12DCIITOODAC1ST142.cut
A14/CR3AU4U12DCOT142ACO2TOOO.cut
A14/cR3AI4Ml3DCOZrOOOCOlrO00.cut
A14/CAI14I13OCIATOOOACISTOOO.cut
A14/CRU3AM4I3CI&TOOOAC1IT142.cut
A14/CR3Ai4UI3DC1UT14ZACC2TOOO.cut
A14/CR3Ai4X14DCO2TOOOACO7OOO.cut
A14ICR3A14NI4DCIATOOOAC1S7OOO.Cut
A14ICR3AI4Il4DC19ITWOACIBT142.cUt
A14/CR3A41114DC18T142ACOZIOOO.Cut
A14/CZ3A4N115DCO2TOOOAC07TOOO.cut
A£10CMUN14u1SOc1ATOGOACU3TOOO.cut
A14/CR3A4U150DCISTOOOAC1IT142.cut
A14/CR3AU4N15DCOIT142ACO2TOOO.CUt
A14/CR3Al4Nl6OCO2ZODDACO7Ti000.cut
A14/CR3AU4XIUOC1AMOOOACUBTOOO.cut
A14/CR3AI4K16DCIBTOOOACIBT142.cut
A14/CR3Ai411160C16T142AC02TOOO.cut
A14/CR3A14N177DCOZTCOUAOTIOO.Cut
A14/0R3AU4NM7bCIATIOOACIETOOO.cut
A14/CR3A14Nl7DCISTOOAClBT14U.Cut
A14/Cl3AI4N17tCIBT42ACeO2TOOO.cut
A14/C23A146D:Cq2TOGOAC07TaOO.cut

aXLf.396
GXLf.397
aXLf.398
8XLf.399
XLt.400

aXLf.401
XLI.402
AXLf.40

XLf.404
aXLf.405
XLf.406

aLf.40
GXLf.458
aXLf.459
alLf.410
aLf.411
dXLf.412
dXLt.413
.xLf.414
XLf .415

aXLf.416
eXLf.417
aLf.418
aXLf.419
axLf.420
aXLf.421
eXLf.422
aXLf.423
d0f.424
&XLf.425
XLt.426

aXLf.427
cXLf.428
cXLf.429

' XLf.430
eXLt.431
aXLf.432
eXLf.433
aXLf .U
aXLf.435
aXLf.436
aXLf.437
axLf.4w
aXLt.439
axLf.440
aXLf.441
aXLf.442
aXLf.443
aXLf.444
aXLf.44s
aXLf.446
sXLf.447
SXLf.443
aXLf.449
aXLf.450
eXLf.451
cXLf.452
00Lf.453
aXLf.454

AXLf 455
cXLf.456
&XLf.457
axLf.458
aXLf.459
SXLf.460
aXLf.461
XLf .462

sXLf.463
aXLf.46
aLf.U5

32
27
30
51
28
27
30
32
2s
27
31
32
28
28
31
32
28
28
31
32
28
25
31
32
28
28
31
32
29
28
31
32
29
ZB
31
32
29
28
31
32
29
28
31
32
28
28
31
32
28
ZB
31
32
28
28
31
32
28
28
31
32
28
28
31
32
28
27
31
32
28
27

Apr 31997
Apr 3 1997
Apr 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 31997
Apr 31997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 31997
Apr 3 1997
Apr 3 1997
Apr 3 1W7
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1W7
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1W7

153M46
124592
135900
147523
131567
12609K
139058
149191135812
126426
140137
150270

126928
140718
151270
135144
127616
14W967
1SS19
1351U
127616
141216
151602
135144
127616
141382
151602
135227
127616
141382
151602
135127
127616
141382
151602
135127
127616
141382
151602
135127
127616
141299
151602
135014
127616
141050
151602
1350
127616
140967
151602
135044
127616
140967
151768
135044
127616
141133
151768
13504
127616
140967
151768
135144
126679
140635
151104
134895
125260

ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCI I
ASCII
ASCI I
ASCI I
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASC I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
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AlU/CR3AU14N11OCIATOACOUTOOO.Cut aXLf.466 30 Apr 3 1997 137 ASCII
A14/CR3A14N18DC1BTOOOAC11T14.cut aXLf.46T 32 Apr 3 1997 148942 ASCII
Aj4/CR3AI4Ul8DClBTl4ZACO2TOOO.cut aXLf.468 2 Apr 3 1997 133397 ASCII
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Ale/C2A01NG1DC080OUCWCT097.Cut aXLf.9 31 Apr 3 1997 146341 ASCII
A18t1/CR3AIOIDC08T097AC08TI39.Cut d0t.470 31 Apr 3 1997 t50150 ASCII
A18tCR3AOltOIDCO8T139AC08T44.cut aXLf.471 32 Apr 3 1997 1So41 ASCII
AIS/CR3AOINOlDCO8T404ACO8T409.cut AXLt.472 32 Apr 3 1997 ¶53603 ASCII
A18/CR3AO11IDCO8T409ACO8TSIS.cut aXLf.473 33 Apr 3 1W7 156328 ASCII
AlS/CLUAO1O2DCO8TOOOACO8TO97.cut aXLf.474 32 Apr 3 1997 149167 - ASCII
A18/CR3A0io2DC038TO97AC0aT139.cut dtLf.475 32 Apr 3 1997 153004 ASCII
AI8/CR3AOiNO2DCO8T139ACO8T404.cut aXLf.476 33 Apr 3 1997 153245 ASCII
A`I/CCRIA0I02DC08T404AC08T409.cut aXLf.477 33 Apr 3 1997 1S6536 ASCII
A18/CR3A0M02COS08T409AC0815S.Cut axLf.478 33 Apr 3 1997 158241 ASCII
A18/CR3AO1NlO3CO8TOOOACO8TO97.cut aXLf.479 32 Apr 3 1997 1S0088 ASCII
A1B/C A IN 30C08T097AC08T139.cut dXLf.4W0 32 Apr 3 1997 154332 ASCII
A18/C3A011030C08T139AC08T404.cut at.491 33 Apr 3 1997 1540 ASCII
A15/C23A01lt030CDT4O4AC087409.cut dLf.482 33 Apr 3 1997 156951 ASCII
A18`CI3AOIOil=C0T409ACO8TS15.cut aXf.483 34 Apr 3 1997 158826 ASCII
A1g/Ci3AOIN4OCO8TOOOACO8TO97.cut aXLf.434 32 Apr 3 1997 1S0835 ASCII
Ala/CR3AOIU04DCO8T097ACOST139.Cut XLf.48S 32 Apr 3 1997 155000 ASCII
AlaCEcA01104C08T139ACO8T404.cut aXLf.486 33 Apr S 1997 15449 ASCII
A18/C11AU104COC a04AW8T409.cut eXLf.487 33 Apr 3 1997 157366 ASCII
Ala/CL3AINUO4DCO8T4O9ACOUT$15.cit eXLf.488 34 Apr 3 1997 15912 ASCII
A18I/C3A0IU35DC08TOOOACOT097.cut adLf.489 32 Apr 3 1997 151001 ASCII
AlS/Ct3AOlOSDCO8TO97ACO8T139.cut aXLf.490 32 Apr 3 1997 15503 ASCII
Aia/CR3AOIN05DC08TI32ACOBT404.cut oLf.491 33 Apr 3 1997 15U98 ASCII
AigICR3AOINOSDCO8T4O4ACO8T4O9.cut aLf.492 33 Apr 3 1997 157615 ASCII
Al5B/C1A`IOI5DCO8T4D9ACOBTi5.d-ut cXLf.493 .34 Apr 3 197 159121 ASCII
A18/Ci3AOIN06OCO8TOOOACO8TO97.cut LXLf.494 32 Apr 3 1997 151001 ASCII
A18/CR3AOIN06OCO8tO97ACOBT139.cut cnLf.495 32 Apr 3 1997 155166 ASCII
Al/C13AM1NO6WC08T139ACU8T404.cut cXLf.496 33 Apr 3 ¶997 15498 ASCII
AlUSCR3A011o6DC08T4O4ACO8T4O9.cut dtLf.497 33 Apr 3 1997 157698 ASCII
A18ICR3ACINOW6COaT409ACOST515.cut aXLf.498 34 Apr 3 1"7 159287 ASCII
AISICR3A0INO7DCO8TOOOACO8T097.cut cXLt.499 32 Apr 3 1997 151001 ASCII
AlE/CR3A01117DCO8T097ACO8T139.cut aXLf.500 32 Apr 3 1997 155166 ASCII
AlB/CR3A01N07DC08TI39AC08T404.cut aXLf.501 33 Apr 3 1997. 154498 ASCII
A1B/CR3AOIO7DCO8T404ACM8T409.cut aXLf.502 33 Apr 3 1997 157698 ASCII
AlU/CR3A0INO1DCO8T409ACO8TS15.cut rXLf.503 34 Apr 3 1997 1S9287 ASCII
A18/CR3A01NO8DC08TOOOAC08TW97.cut aXLf.504 32 Apr 3 1997 ¶510U ASCII
AlUCKR3ADINO8WCO8T97ACO8T139.dut AXVf.505 32 Apr 3 1997 15166 ASCII
A18/CR3A0DI180C08T139ACO8T4O4.cut axLf.506 33 Apr 3 1997 15U15 ASCII
A1B/CR3A011108C08T404ACO8T409.cut aXLf.507 33 Apr 3 197 157698 ASCII
A¶a/CRAOINO8OCOtT4O9ACO8TSlS.cut QXf.508 34 Apr 3 1997 159370 ASCII
Ala/CR3AOIND9DCo8TOOOACOST097.cut cXLf.509 32 Apr 3 1997 151001 ASCII
AlUCU3AD1NO9DCa8TO97ACM8T139.cut axLf.510 32 Apr 3 1997 155166 ASCII
A`IaCR3A011090CO8TI39AC8T404.cut cXLt.511 33 Apr 3 1T 154415 ASCII
AlU8CR3AONO9DC087404AC8T409.eut aXLf.51Z 33 Apr 3 1997 157615 ASCII
Ala/CR3AU1109081409ACO8TSS.cut aXLf.513 34 Apr 3 1997 159370 ASCII
A/MUCR3AOINIODCO8TMOACC8T097.cut ayLf.514 32 Apr 3 ¶97 151001 ASCII
A18/CR3AO1IN0DCO8TO97AC08T139.cut aXLf.515 32 Apr 3 197 155166 ASCII
Al¶8CR3A0INIODCO8T139AC08T404.cut SXLf.516 33 Apr 3 1997 15.32 ASCII
A18/CR3AoIflODWC8T404AC=T4O9.cut dxLf.517 33 Apr 3 197 157615 ASCII
A1/CRU30111100C87409AC08715S.cut axtf.s18 34 Apr 3 1997 1592K ASCII
A15/Ct3A0lV1lDC8T000ACO8TD97. ut aXV.519 32 Apr 3 197 150918 ASCII
A18/CR3AU0llCQ08T097AC08T139.cut eXLt.520 32 Apr 3 1997 155000 ASCII
A181CR3AO0INIDC08T139AC08T404.cut SXLf.521 33 Apr 3 197 15U15 ASCII
Ala/CR3AOlINI1COBT404AC08T409.ut axLf.522 33 Apr 3 197 15749 ASCII
Al8/CI3AOIIIlDC8T4D9ACO8T515.eut dXLf.523 34 Apr 3 1997 158909 ASCII
A¶8/CR3AODII2DCO8TOOOACO8T097.ut GxLf.524 32 Apr 3 1997 150250 ASCII
AIS/CRlAO¶U11DC08T097ACOUT139.eut aXLf.525 32 Apr 3 1W7 15U15 ASCII
A1B/C33A0IU1ZCOa8T139ACO8T404.cut eXLf.526 33 Apr 3 1"7 154332 AMCII
A18JCR3ADINZDC08T404AC08T409.cut eXLf.527 33 Apr 3 1997 156951 ASCII
AiB/CR3AOIN¶ZDCO8T409ACO8TSIS.cut eXLf.528 34 Apr 3 1W7 158826 ASCII
A1B/CR3AODI13DC08TOOACOST097.cut GXLf.529 32 Apr 3 1997 150167 ASCII
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A18/CR3AO1x130CW8TO97At18T39.Cut rXft.S30 32 apr 3 1997 154166 ASCII
Al8/C33A0lK13VCW8T139ACD8T404.-Ut rXLf.S31 33 Apr 3 1997 1S4269 ASCII
A1/CR3ADIN13OCO8T404ACO8T4W9.cut aXlf.532 33 Apr 3 1997 1M6868 ASCII
Al3/CR3AOIN M COOT409AC08TSIS.Cut aXLf.S33 34 Apr 3 1997 158660 ASCII
Al8/CR3A0OI14DOCWTOOOACOWT097.Cut aXLf 534 32 Apr 3 19W9 149918 ASCII
AiB/CR3A013140CO8T097AC8T139.Cut SXL.535 32 Apr 3 1997 153917 ASCII
A18/CR3A01314DC08T139AC08T404.cut aff.536 33 Apr 3 19W7 153996 ASCII
Al8/C53A011140C08T404AC08T409-Cut axLf.537 33 Apr 3 m1 1570M3 ASCII
Al8/CR3AOlX14DCO8T409ACO8T51lSCut xLtf.538 34 Apr 3 1997 158992 ASCII
Al$/CR3AD1NISDCOSTOOOACO8TO97.Cut aXLf.539 32 Apr 3 1997 149835 ASCII
A18/CR3A01N150C08T097ACO0T139.cut aXlf.540 32 Apr 3 1997 1S3751 ASCII
At1rCR3A01X15DC08T139AC08T4046tut GxLf.54: 33 Apr 3 1997 153996 ASCII
AiaICR3AOIN1SDCO8T404ACOaT4W9.cut aXLf.542 33 Apr 3 1997 15703 ASCII
AIBICR3AO1NISDCOT8O9ACOTSI5.cut aXLf.543 34 Apr 3 1997 15S992 ASCII
Al1/CR3A011160C08TO00AC08T097.cut aXLf.544 32 Apr 3 1W7 1S300 ASCII
Al18CR3A0116DC08TO97AC08T139.cut aXL.545 32 Apr 3 1997 153917 ASCII
A181CR3A01N16DC08T139ACO0T404.cut aXLf.S46 33 Apr 3 1997 153917 ASCII
AlIUCR3AO1UI16OCO8T44ACCaT4O9.cut aXLf.547 33 Apr 3 1997 13T71 ASCII
A18fCR313A016DCO8T409ACO8T515.CUt dtLf.5U 34 Apr 3 1997 15892 ASCII
AlJ/CR3A0IU1TDCO8TOOOACO8TO97.cut aLf.549 32 Apr 3 1997 149337 ASCII
A18CR3A0IllTDCOJT097AC08T139.cut aXf.550 32 Apr 3 1W9 153668 ASCII
AIU/CR3AOINITDCO8TI39ACO8T404.cut aXLf.551 33 Apr 3 1997 153581 ASCII
Al18/C3A0lllTDCO8T404AC08T409.cut aXLf.552 33 Apr 3 1997 156702 ASCII
AI/CR3A01117DCO8T409ACD8TS1S.rut adLf.553 34 Apr 3 1997 15S73 ASCII
AlJ/CR3A0I1ISDCO8TOODACOWTN97.cut af.554 31 Apr 3 1W7 147590 ASCII
A1U/C03A01N180C08T097AC08T139.eut ALf.555 32 Apr 3 1997 151316 ASCII
A1BICR3AOINhaDC08TI39ACO8T4D4.ct dXLf.556 33 Apr 5 197 151917 ASCII
AlJ8CR3AOlN18DC08T404ACQ8T409.cut aXLf.557 32 Apr 3 1997 154682 ASCII
Al8/CR3A011i8DC08T409AC08TSI5.cut aXLf.558 33 Apr 3 1997 157324 ASCII
A18ICRU31SMOIOCIATOOOACO8TOOO.cut dlLt.559 35 Apr 3 1997 151759 ASCII
AlEJ/C3AI1N02DClATOOOACOWTOOO.cut axLf.560 36 Apr 3 1997 153615 ASCII
A18ICR3A18N03DCIAT0QPAC08l000.Cut XMf.561 36 Apr 3 1997 154362 ASCII
AW8ICRSA1BWO4OC1ATOOOACO8TOOO.cut WMf.562 36 Apr 3 1997 15444S ASCII
AlJ/CR3A1EWOSDCIATOOOAC08TOOO.cut dlLf.563 36 Apr 3 1997 154611 ASCII
A18/CR3AIW0o6DClATODoACo8TOOO.cut aXLf.564 36 , Apr 3 1997 154853 ASCII
AlI/CR3AI8NOrDCIATO0OACO8TOOO.cut aXL.565 36 Apr 3 1997 155019 ASCII
Al1CC3A/ OWAIU CIATOOOACOBTOOO.cut aXLf.566 36 Apr 3 1997 155019 ASCII
Ala/CR3A1809DClATDOOAC08TOO.cut aXLf.567 37 Apr 3 1997 158196 ASCII
A1BICR3Al8NlOOCIATOOOACO8TOOO.cut adLf.568 37 Apr 3 1997 158113 ASCII
AW8/CR3AI8NIIDCIATOOOACO8TOOO.Cut aXLf.569 37 Apr 3 1997 158286 ASCII
A18/CR3A18N2DC1ATOOOAC08TOOO.cut aXLf.57 37 Apr 3 1997 157954 ASCII
Al1/CR3AUIBN3ICATOMACOSTODO.cut aXLf.571 37 Apr 3 1997 157436 ASCII
A1/CR3A18NI4DCIATOCOACO8TOW.cut XLE.57n 37 Apr 3 1997 157436 ASCII
AlUCR3A18N15DCIATOOOACTOOO.cut atLf.S73 37 Apr 3 1997 157436 ASCII
AlISCR3AlIBN6DCIATOOOACOSTOOO.Cut *XLt.574 '37 Apr 3 1997 157602 ASCII
AIB/CR3A1I170CIATOOOACO0TOOO.cut 0aLE.575 36 Apr 3 1997 156274 ASCII
AI/CR3AIE8JDCUATOOOACO8TCOO.Cut dlLf.576 36 Apr 3 1997 154697 ASCII

TKE FOLLOWING FILES FOR ASSEIBLY A18a WERE EUPEICEEDED BY FILES UIDER ASSEIBLY DESIGNATION AMSax DURING CNECKIGC.

Coaputer Tape Backup Nurbir of File Date Ff1e Size File Type
Fite Earn Fite wame Print Pages (Output) (Bytes) (Format)

,...................... ........... ................ ......... . ............... ......... ...........................

AlIWaCRAO1NODC09TOOOACO9TI58.Cut IXLf.577 35 Apr 3 1997 166393 ASCII
AlWaCR3AO11OlDC09T158ACO9T219.cut aXLf.578 29 Apr 3 1997 135895 ASCII
ABAZICR3AOI1DICCD9T219AC09T363.cut &XLf.579 36 Apr 3 1997 16811 ASCII
Alg/CR3A01 02DCO9TM00ACM9T158.Cut XLf.580 36 Apr 3 1997 169634 ASCII
AlSOCR3AO1O2DC09T1SACO9T2I9.Cut aXLt.5J1 29 Apr 3 1997 139223 ASCII
Al6&/CR3AOlN2DC9TZ19AC09T363.Cut XLt .52 36 Apr 3 1997 171969 ASCII
Al8a/cRt3AO1IO3NDCOTOOACO9TI5.Cut aXf.583 36 Apr 3 1997 171551 ASCII
Aia/CR3A011103DC09T15UC09TZ19.cut aXL .5J4 29 Apr 3 1997 139725 ASCII
Alga/CR3AO1LN3DCD9TZ19ACO9T363.cut aXL .55 36 Apr 3 1997 173301 ASCII
Alga/CR3AOCIUM4CWTOOOACO9TM58.eut dxIt.586 3? Apr 3 1997 171966 ASCII
Al8WCR3ADINO4VCWTISSACO9TZ19.cut *XLt.5J7 30 Apr 3 1997 140306 ASCII
AlWICR3A01MO04C09T219AC09T363.cut aXLE.588 37 Apr 3 1997 173720 ASCII
AaB/CRt3AOIIIOSOC09TOOOAC09TIS8.cut aXEf.589 37 Apr 3 1997 172464 ASCII
Ala/C13A011105DC09T158AC09T219.cut oXLf.590 30 Apr 3 1997 1C0555 . ASCII
AI8a/CR3AD0105DC09T219AC09T363.eut aXLfS91 37 Apr 3 1997 173720 ASCII
Alla/CR3AO1UDO6CC9TOODAMC9T158.cut aXLf .592 37 Apr 3 1997 172547 ASCII
A1W&/CR3AO1L6OC09TlSUACWT219.cut aLXt.593 30 Apr 3 1997 140721 ASCII
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Al"/CR3AO1H06DCO9T219A=O9T363.cut 4XLf.594 37 Apr 3 1997 173720 ASCII
AlWICR3AOCIN7OC09TOOOACMTISS.Cut aXLf.595 37 Apr 3 1997 172547 ASCII

Al1a/CR3AOlU07DC09TIS&8AC9Tli9.cut NXLf.596 SO Apr 3 1997 140721 ASCII
A18aICU3A OINU7DCO9T2I9ACO9T363.cut aXLt 97 37 Apr 3 1997 173720 ASCII
AlW8a OlOtWC09TOOOAC09T15t.cut aXLf.598 37 Apr 1997 172547 ASCII
AlgaICR3AOINOBDCOPD9Tl5& 9TI9.cut XL0.599 30 Apr 3 1997 140721 ASCII
AI8a/CR3AO¶I1D0C09T219AC09T363.cut aXLf.600 37 Apr 3 1997 173720 ASCII
AlJ ICR3AOlL09DC09TOOOACM9T158.cut XLf.601 37 Apr 3 1997 172347 ASCII
AM8u/CR3A01I09C09T153AC09T219.cut aXL .602 30 Apr 3 1997 140638 ASCII
A18a/CR3A0¶K090C09T219AC091363.cut aXLd 603 37 Apr 3 1997 17372 ASCII
A1M/CU3AOULOOCMT00AC09t158.cut aXf.604 37 Apr 3 1997 172464 ASCII
Alu/CR3A011100C09T158AC09T219.eut aXLf.6D5 30 Apr 3 1997 140638 ASCII
AlBa/C13A0IN10DC09T219AC09T363.cut aXLf.606 37 Apr 3 1997 173720 ASCII
A1I8 CR3AOhIUIDC9TODUACO9T158.cut XLf.607 37 Apr 3 1997 17221S ASCII
Al1a/CR3AOlNllDCW9T1i8AC09T219.cut aXLI.608 30 Apr 3 1997 140306 ASCII
AlIa/CR3A01U11DC09T219AC09T363.cut dXLf.609 37 Apr 3 1997 173637 ASCII
Al¶a/CR3AO1NI2DC9TOOOAC09TIS8.cut aXLf.610 37 Apr 3 1997 171879 ASCII
AltaJCR3A0N1U 2DCTI58AC09TZ19.cut aXLf.611 29 Apr 3 1997 139974 ASCII
Alga/CR3A01N12DTC09219AC09T363.cut aXLf.612 36 Apr 3 1997 173139 ASCII
A¶8a/CR3AOIK13DCO9TOOOACO9TI58.cut aXLf.613 36 Apr 3 1997 1729 ASCII
AlIa/CU3AO1NI3DC09T15UACO9TZ19.cut eXLf.614 29 Apr 3 1997 139642 ASCII
Alga/CR3A01NU13DCT219AC09T363.cut dtLf.615 36 Apr 3 1997. 17U6 ASCII
AIBa/C13A011140C09T000AC09T158.cut eXLf.616 36 Apr 3 1997 171215 ASCII
AlS/CR3AOINI4DCO9TI5UACO9T19.cut aXLf.617 Z9 Apr 3 1997 139642 ASCII
Al1a/CR3A011114DC09T219AC09T363.cut XLf.61t 36 Apr 3 17 172886 ASCII
AlSa/CR3AOlI15DCO9TOOCAC09T1S8.cut aXL.619 36 Apr 3 1997 171215 ASCII

Alta/CR3AOIK15DC09T158AC09T219.cut atLf.620 29 Apr 3 1997 139559 ASCII
AlIa/CR3AOINISDC09TZ19AC09T363.cut aXLf.621 36 Apr 3 1997 17286 ASCII
Alga/CR3AOIN16DC09TO00AC09TISa.cut aXLf.622 36 Apr 3 1997 1712t9 ASCII
AIga/CR3AUDINEC09TIS8ACM9T219.cut aXLf.623 29 Apr 3 1997 139725 ASCII
Alga/CR3A01N16DC09T219AC09T363.cut aXLI.624 36 Apr 3 1997 172969 ASCII
Al8a/CR3AOINI7CO9TMOOACO9TIS8.Cut aXLf.625 36 Apr 3 1W7 170717 ASCII
A18a/CR3A1Nl170C09T1SUC09T219.cut aXLf.626 29 Apr 3 1997 139642 ASCII
AlBa/CRAOUINI7bC9T2i9AC09T36S.cut dXLf.627 36 Apr 3 1997 172720 ASCII
A1iSmCR3AOINIMDC09TOMAC09TISS.Cut d Lf.6Z8 36 Apr 3 1997 167974 ASCII
Al~a/CR3AOIHISDC09TI5BUC9T219.cut aXLf.629 Z9 Apr 3 1997 136895 ASCII
AlWa/CR3A0NI1DC09T219AC09T363.cut GXLf.630 36 Apr 3 1997 17061 ASCII
Aiga/CR3AI8NO1DC1ATOOOAC09TOOO.Cut aXLf.631 35 Apr 3 1997 150498 ASCII
AlIa/CR3AIBN02DCIATOOOACO9TOOO.cut aXLf.632 36 Apr 3 1997 152324 ASCII
AlIa/CR3AIBN03DCIATOOOAC9TOOO.cut aXLf.633 36 Apr 3 1997 153237 ASCII
Alta/CR3AI8O4ODCIATOOAC09TOOO.cut tLf .634 36 Apr 3 197 153532 ASCII
Alga/CR3AUIO5DCOATOOOAC MTOOO.eut aXLf 635 36 Apr 3 197 153698 ASCII
Alga/CR3AIUhlOWCIATOOOAC09T004.cut AXLf.636 36 Apr 3 1997 153774 ASCII
AlgaCA3A/CROUbCIATOOOACW9TOOO.Cut aXLf.637 36 Apr 3 1997 1542 ASCII
AlIa/CR3AU8I&N8CIATOOOACO9TOO0.cut aXLt .38 36 Apr 3 1997 154272 ASCII
Alga/CI3AI8NOVOCIATOOOACD9TOOO.cut dXLf.639 37 Apr 3 1997 157366 ASCII
Alga/CR3AU18100C1ATOOOACO9TOOO.cut aGXLf.640 37 Apr 3 1997 156868 ASCII
AlIa/CU3AI8N1IOCIATOOOAC09TOOO.cut dXLf.641 37 Apr 3 1997 157373 ASCII
Aa/CRuI3A182DCIATOODAC09T0400cut aXLf.64Z 37 Apr 3 1997 156829 ASCII
AlIa/CR3A18Ni3DCiATOOOACO9TOOO.cut axLf 643 36 Apr 3 1997 156311 ASCII
AI8a/CR3AU18I40CIATOOOACO9TCOO.cut dOLf.644 36 Apr 3 1997 156228 ASCII
A8JU/CR3AI8NISOC1ATOOOAC09TOOO.cut XLf .645 36 Apr 3 1997 156228 ASCII
Al18CN3AIS6UCOCIATOOOAC09TOOO.cut aXLf.646 36 Apr 3 1997 156477 ASCII
AIW CR3AUi8i7bCIATOOOAC09TOOO.cut XLt.647 36 Apr 3 1997 15066 ASCII
Alau/Ct3AI8NlDCIATOOOAC09TOOO.cut aXLE.648 36 Apr 3 1997 153240 ASCII

TIE FOLLOWINC FILES FOR ASSEMBLY AMb WERE SWERCEEDED BY FILES WDER ASSEMBLY DESIGNATION Albz DURIllC CIECINGC.

Cuwuter Tape Backup Nlurber of File Date Flit Size File Type
File ane File lame Print Pages (Output) (Bytes) (Formt)

seoeoeoe. ... es........... .......... .......... ......... ......... .........

Aleb/CR3A80NDIOCIATOOOAC1UTOOO.cut aXLf.649 38 Apr 3 1997 164042 ASCII
Al/CR3AI8NO1DCIUTOOOACIUT14R.cut aXLt.650 36 Apr 3 1997 162716 ASCII
AMI8CR3AUI8OZDCIATOOOACIUTOOO.cut aXLf.651 3J Apr 3 1997 166615 ASCII
AIEbICR3A18NO2DCIBTOOOACI3T142.cut zXLf.652 36 Apr 3 197 164873 ASCII
A18b/CRUAIOOCIATOOOACUTWOO cut zXLt.653 39 Apr 3 1997 167528 ASCII
AitbICR3AI8NO3DCIBTOOOACIUT142.cut eXLf.654 36 Apr 3 1997 166625 ASCII
Alb/CR3Ai8NO4DCIATOOOACIUTOOO.cut eXLf.655 39 Apr 3 1997 168026 ASCII
AIBCR3AI8O4ODC18TOOOACIT142.cut aXLf .656 37 Apr 3 1997 167252 ASCII
Al~b/CR3AU8I0ODCIATOOOACITGOO.Cut XL .657 39 Apr 3 1997 168441 ASCII
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AlWbICR3AU85lOMC11TOOOAM11tI42.Cut XLf .658 37 Apr 3 1997 167584 ASCII

AlMbICR3A8NO6DOCIATOOOACBTOOO.Cut .XLf.659 39 Apr 3 1997 168590 ISCI I
Al8bb/CR31806DCCBTOOOAClBTl42.SUt uXLf.660 37 Apr 3 1997 167584 ASCII
Algb/CRJAIJOD7C1ATOOOACIITOOO.cut XLf.661 39 Apr 3 1997 168839 ASCII
A18b/CR3Al8K07VC1BTOWAUClBTt42.cut gXLf.62 37 Apr 3 1997 167384 ASCII
Alb/cU3AI808OCIATOOOACIBTOOO.Cut sXLf.663 39 Apr 3 1997 168922 ASCII
A1lb/CR3A8iNO8CDC1TODOACIBT142.Cut gXLf.664 37 Apr 3 1997 167418 ASCII
Albt/CR3AIUM9OCIATOOOACIBTOOO.Cut iXLf.665 40 Apr 3 1997 172099 ASCII
A18bJCR3Al8N090CIBTOOOAClBT142.CUt mXLf.666 37 Apr 3 1997 167418 ASCII

A18bICR3A1SN10DCIATOOOACIBTOOO.Cut MxVt.667 40 Apr 3 1997 171850 ASCII
Alab/CR3AU8NUODC11tO0OAC1IT142.cut XL0.668 37 Apr 3 1997 17067S ASCII

Al18bCR3AISNIIDCIATOOOACUBTOOO.cut iXLf.669 40 Apr 3 197 172389 ASCII

A18b/CE3AlIUIIDCIIYOOOACIBT142.cut sXLf.670 37 Apr 3 1997 170300 ASCII
A18b/CR3A18NlZDC1ATOOOACIBTODO.cut eXLf.671 40 Apr 3 1997 171642 ASCII

A18b/CR3A1INU2DClIBOOOACIBT142.cut aXLt.672 37 Apr 3 1997 169972 ASCII
A18b/CR3AlN8130ClATOOOAClSTOWO.cut aLf.673 39 Apr 3 1997 170873 ASCII

Al8b/CE3AISNI3DClBTWOACIBTI4Z.cut aXLf.674 37 Apr 3 1997 169802 ASCII

Al8WCE3AISNI4DCIAIOOACIBTOOO.Cut aXLf.675 39 Apr 3 1997 170875 ASCII
Al8b/CR3AISJ14DC1BtWO0ACIBT142.Cut &XLf.676 37 Apr 3 1997 1698U5 ASCII
Ailb/CR3AI1NI5DCIAIOOOAC1BTOOO.cut aXLf.677 39 Apr 3 197 170958 ASCII
AI81/CR3A1SN15DCS7tOOOACIST142.cut &XLf.673 37 Apr 3 1997 169968 ASCII
AlIb/CR3A18N16DCIAtOOACITOOD.cut XLf.679 39 Apr 3 1997 171124 ASCII

A18b/CRIA1IS16DCIBTOOOACItT142.cut XILf.680 37 Apr 3 1997 169865 ASCII

A18b/CR3A18I70DCIATtOOACIBTOOO.cut XLt.681 39 Apr 3 197 16977 ASCII

Alb/CR3AISN17DCIBTOOOACliT14Z.cut Lf.682 36 Apr 3 1997 164199 ASCII

Alb/CR3AIBNi8DCIATOOOACIBTOOO.cut XLf.6J3 39 Apr 3 1997 168195 ASCII

Alib/CR3A18NlJDCI5TOOOACIBT142.cut sXLf.6U4 36 Apr 3 1997 161871 ASCII

Computer Tape Backup NLeter of File Date FPle size File Type
File Kame File Name Print Pages (Output) (Bytes) (Format)

............... ........... ........... ......... ......... .........

A20/CR3Al2KOIDCO3TOOOACO3Tl6S.cut iLt.685 33 Apr 3 1997 153075 ASCII

A20/CR3AI2NOiDC03T16IAC03T25O.cut aXLf.686 32 Apr 3 1997 151539 ASCII

A2O/CR3Al2IMO2DCO3TOGOAC03TI69.cut XLf.687 33 . Apr 3 1997 155569 ASCII
A20/CR3AI2JI2DC03T168ACO3TZSO.cut aXLt.688 33 Apr 3 1997 153618 ASCII
A20/CR3AIZI03DC03TOO0AtC3Ti68.cut *XLf.689 34 Apr 3 1997 157004 ASCII
A20/CR3AI2NO3DCl3TI68ACO3TUSO.cut aXLf.690 33 Apr 3 1997 155343 ASCII
AZO/CR3A12104DC03TO00AC03T16U.cut aLfs69t 34 Apr 3 19W7 157385 ASCII
A2W/CA12HN040CO3T168ACR3T250.cut AXLf 692 33 Apr 3 1997 155929 ASCII
A20O/C3AR2UMUMCO3TOO6AC83T168.eut aXLf.693 34 Apr 3 1997 157385 ASCII
A20/CR3AI2OSODC03T16UAC03T25S.cut sXLf 694 33 Apr 3 1997 155929 ASCII
A20/CR3A12N060CO3TOOOACI3T16U.cut aXLt.695 34 Apr 3 1997 15785 ASCII
A20/CR3A12U060C03T16UAC03T250.cut aXLf.696 33 Apr 3 1997 S6012 ASCII
A20/CR3AI2UO70CO3TaOOACO3T16B.cut Ltf.697 34 Apr 3 1997 1576U ASCII
A20/CZ3A12M07UC03TURACOM250.eut aXLf.698 33 Apr 3 1997 156012 ASCII
A2W CU3AI2NO8DCO3RO0ACU3T16U.cut XLf.699 34 Apr 3 l997 157668 ASCII
AZO/CR3A12N08DC03T168AC03T250.eut aXLf.700 33 Apr 3 1997 156012 ASCII
A20/CR3A12M09DC03TOOOAC03T16U.cut aXLt.701 34 Apr 3 1997 57751 ASCII
A20/C33AU2MO9DC03T168ACO3T25O.cut aXLf.702 33 Apr 3 1997 15560 ASCII
A20/CR3A2NIIODCO3TSOOAC03TI1U.eut hXLf.7S3 34 Apr 3 1997 15M5 ASCII
A20/CR3A12R110C03T16JAC03T25Q.eut YXLf.704 33 Apr 3 1997 155597 ASCII
A20/CR3A12911DC03TC 03T168.cut aLf.705 34 Apr 3 1997 157668 ASCII
A20/CR3A12R1DC03Tl68AC03T25O.cut aiLf.706 33 Apr 3 1997 155431 ASCII
A20/t3A121UDC03TDO0AC03T16U.cut aXLf.707 34 Apr 3 1997 157585 ASCII
A20/CR3A12I1)DCO3T168AC03T250.cut uXLf.7M 33 Apr 3 1997 155431 ASCII
AZO/CR3A12I13OC03TOOOACQ3TI6.cut aXLf.709 34 Apr 3 1997 157302 ASCII
A20/CR3A12N130C03T168ACC3T250.cut aXLf.710 33 Apr 3 1997 155763 ASCII
A201CR3A12N140C03TOOOAC03T168.cut aXLf.711 34 Apr 3 1997 157585 ASCII
AZO/CRUAMIU14DC3T168ACO3T25O.ut aXLf.7Z 33 Apr 3 1997 155929 ASCII
A20/CR3A12IfSDC03TOOOAC03TI6U.eut aXLf.713 34 Apr 3 1997 157668 ASCII
A20/CR3AlZU15DC03T168AC03T250.cut XLf.714 33 Apr 3 1997 155929 ASCII
A20/CR5AI2N16DC03TOOOAC03TI68.cut aXLf.715 34 Apr 3 1997 15775l ASCII
A20/CR3A12N16DC03T168AC03T250.cut XLf.716 33 Apr 3 1997 156261 ASCII
A20/CR3AI2NHUDCO3TOOOACO3T16B.cut 8X3f.717 34 Apr 3 1997 157668 ASCII
A20/CR3A12117DC03TU68AC03T250.cut aXL.718 33 Apr 3 1997 155763 ASCII
A20/CRl3A12i1DC03TOOUAC03T168.cut AXWL.719 33 Apr 31997 154739 ASCII
A20/CR3A12110DC03T168AC03T25O.cut aXLf.720 32 Apr 3 1997 152867 ASCII
A20 M2NO1DCIATOOOAC1BTOOO.cut XWf.721 40 Apr 3 1997 172227 ASCII
A20/CRA2ONODCI3BTCOOACIBTi42.cut aXLf.722 31 Apr 3 1997 46S23 ASCII
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A£2/cuA20IODIoCIIT42ACQ2TOO.cut onf .723 23 Apr 3 1997 130956 ASCII
A20/CZA2OVO2DC1ATOOOACEBTOOO.cut eXLf.724 41 Apr 3 1997 17U32 ASCII
AZO/C3A20MONDCIBTOOlAC1ET142.cut aXLf.725 32 Apr 3 1997 148M ASCI I
A20/CRUA2OU2DOCBTi42ACM2TODO.eut aXLf.726 23 Apr 3 1997 U3148 ASCII
A20/CR3A2ZN3DCIATOooACIBTOOOcut aLf.727 41 Apr 3 1997 175903 ASCII
A2o/cUAZONODCISTOOOACIBTI42.cut aXLf.72 32 Apr 3 1997 149353 ASCII
A20/cUA2ONO3DCIBT142ACO2TOO.eut ALf.729 23 Apr 3 1997 134148 ASCII
A2O/ICLA2OM CIATOOOACIBTOO.cut aXLf.730 41 Apr 3 1997 17673 ASCII
AZO/CLAZOND4OC1BOOOACIBT142.cut XLf.731 32 Apr 3 1997 14993 ASCII
A20/CR3A2OU4DCBTU42ACM2TO.cut XLf.732 28 Apr 3 1997 134314 ASCII
A2Z/CU3A2ZOMo5DclAOOOACIUTOO.Ceut XLf.735 41 Apr 3 1997 1M48 ASCII
A2N/CAZONMOSDCITOODACIOT142.cut aXLf.734 32 Apr 3 1997 150082 ASCII
AZO/CU3AZONODSOCISB142AC02T00.cut aXLf.735 28 Apr 3 1997 134U8 ASCII
AO/CR3AZONO6DCIATOOOACIBtIOO.cut dXLf.736 41 Apr 3 1997 ¶M14 ASCII
A20/Ck ZOU6NDCITOOOACIIT142.cut XLf.737 32 Apr 3 1997 150414 ASCII
AO/CRA2oNO6OCIBT142ACO2NOOO.Cut aXLf.733 28 Apr 3 1997 134397 ASCII
A23/CMAONO70CUATOODACIUOTOO.cut AXf.739 41 Apr 3 1997 177480 ASCII
A20/C32ON07DCIBTOOOACIT142.cut aXLf.740 32 Apr 3 1997 150187 ASCII
A20/CR3AM2ONM7CBT4ZAC02TOOO.ceut axLf.741 23 Apr 3 1997 134563 ASCII
A20/CR2ONO8OC1ATOOOACiSTOOO.Cut dtLt.742 41 Apr 3 1W7 177480 ASCII
A20C/3A20NO8DOCBTOOAC1UT142.cut aXLf.743 32 Apr 3 1997 150187 ASCII
AZO/C3AWOMOOCUIT142ACO2TOOD.cut aXLf.7U 2 Apr 3 1997 134S63 ASCII
A20/CR3A2S09MCIATOOMACIITOOO.cut AXLf.745 41 Apr 3 197 177480 ASCII
A20/CR3A20NO9MCIBTOOOACIOT142.cut XLf.746 32 Apr 3 1997 15017 ASCII
A20/CR3AZOM090CIBT142AC02TOOD.cut OXL0.747 23 Apr 3 197 134S63 ASCII
AR/CR3AW2MIOCIATOOOAC1BTOOO.Cut aXLf.743 41 Apr 3 1W7 1M97 ASCII
A20/CR3AU2N0OC1UTOOOACIMtI42.cut aXLf.749 32 Apr 3 1997 150187 ASCII
A20/CR3A2UICODCITI142ACO2TOOO.cut - XL.750 23 Apr 3 1997 134563 ASCII
A20/CR3A2OMIlOCIATOOOACIBTOOO.cut aXLf.731 41 Apr 3 197 173T31 ASCII
A20/CR3A20M11DCIBBOOOACIBT142.cut axLf.752 32 Apr 3 1997 15017 ASCII
A20/CR3A20NI1DCIBTi4ZAC02TOOO.Cut aXLf.73 28 Apr 3 1997 13646 ASCII
A20/CR3A2ONK2DCIAtOOOACIStOOO.Cut MLf.754 41 Apr 3 1997 1M48 ASCII
AO/CR3A20M1ZDCIBTOOACIBT142.cut rXLf.755 32 Apr 3 1997 150082 ASCII
A20/CR3A2UON2DCIT142AC02TOOO.cut aXLf.756 28 Apr 3 1997 134463 ASCII
A20/CR3A2OUI3DCIATOOOAC1BTOO.cut aXLf.757 41 . Apr 3 m7 1M48 ASCII
A20/CR3A2IIl3DCIBTOOOACIBT18Z.cut aXLt.758 32 Apr 3 1997 150165 ASCII
A20/CR3AZOMI3DCIBT142ACOZTOOO.CUt XLf.759 28 Apr 3 1997 134546 ASCII
A20/CR3AZOII14DC1ATOOOACISTOOO.cut aXLf.760 41 Apr 3 1997 1M48 ASCII
AoZ/CR3A2NIl4DCIBTOOOACISTI42.cut aXLf.761 32 Apr 3 1997 150165 ASCII
A20/CR3A2ONI4DCIBT142ACO2TOOO.CUt aXLt.762 28 Apr 3 1997 134629 ASCII
A20/CR3A2ONISCIATOOOACIBTOOO.cut anf.763 41 Apr 3 1997 M17 4 ASCII
A20/CR3AZ0NISOCIBTOOOACISTI42.cut aXLf.764 32 Apr 3 1997 150829 ASCII
A20/CR3A2ONISOCBT142ACO2TO0O.CUt aXLf.765 28 Apr 3 1997 134795 ASCII
A2O/CR3A2016ODC1ATOOOAC1BTGOO.cut aXLf.766 41 Apr 3 1997 176958 ASCII
ARO/CR3AZO16DCIBTOOOACIBT142.cut aXLf .767 32 Apr 3 1997 150933 ASCII
A2O/CR3A2ONlDOCIBT142ACO2TO0O.cut aXLf.768 28 Apr 3 1997 134978 ASCII
A20/CR3AW2Ol7DCATOOOACBTDOOO.eut aXLf.769 40 Apr 3 1997 170066 ASCII
A20/CR3A2NmlZc1BTOOOACUBT142.Wut aXlf.770 32 Apr 3 1997 150270 ASCII
A20/CR3A2ON17DCSBT142ACOZTOOO.cut aXLf.M 28 Apr 3 1997 13480 ASCII
A20/CR3A20N180CIATO0DACiul100.Cut aXLf.M 40 Apr 3 1997 168572 ASCII
A20/CR3A20MMtOC18T0OOACIST142.cut aXLf.773 32 Apr 3 1997 148523 ASCII
A20/CR3A2oN1aDC18T142AC02TOOO.cut aXLE.774 28 Apr 3 1997 13298 ASCII
A2/CR3A23MMOIOcO2TOOOACO3TOOO.cut aXLf .775 29 Apr 3 1997 136725 ASCII
A20/CaA23MO2DC02TO0OAC03T000.cut XLf.776 30 Apr 3 1997 139057 ASCII
AO/CR3A23MO3DC2TOOACO3TOO.Cut aXLf.777 30 Apr 3 1997 139721 ASCII
A201C3A23NO4DC02TO00AC03TOO.cut aXLf.778 30 Apr 3 1997 140036 ASCII
AZO/CR3A23NO5DCO2TOOOACO3TOOO.cut aXLf.779 30 Apr 3 1997 140202 ASCII
AZO/CR3A23N060CO2tOOOACU3TOOO.Cut aXLf.780 30 Apr 3 1997 140202 ASCII
A20/CR3A23NO70CO2TOOOACO3TOOO.cut aXLf.731 30 Apr 3 1997 140202 ASCII
A20/CR3A23N08C02TOO0AC03T000.cwt aXLt.7U2 30 Apr 3 1997 140202 ASCII
A2O/CR3A23NO9DOC2TDOOACO3TW O.cut XLf.7M 30 Apr 3 1997 140036 ASCII
A20/"C3A23N1iOC02TGOOAC03700O.cut aXLf.7M4 30 Apr 3 17 140136 ASCII
AZO/CR3A23NIIDC02TOOOAC03TOOO.cut SXLf.785 30 Apr 3 1997 140223 ASCII
A20/C3A123112DC02TOOOAC03TOOO.cut aXLf.786 30 Apr 3 1997 140140 ASCII
A20/C13AZ3N13DC02TOO0AC03TOOO.cut XLf.787 30 Apr 3 1997 140140 ASCII
AZO/CR3A23N14CCO2TOOOAC03TOOO.cut rXLf.7U 30 Apr 3 1997 140223 ASCII
A20/CR3A23NiSDC02tOMOAC03TOOO.cut aXLf.789 30 Apr 3 1997 140306 ASCII
A20/CR3A23Ni6DCO2TOOOAC03TOOO.cut rXLf.790 30 Apr 3 1997 140555 ASCII
A20/CR3AU3Ni7CO2TOODACU3TOGO.Cut XLf.791 30 Apr 3 1997 119721 ASCII
A20/MC3A21DUOC02TOOACO3TOOO.cut XLf.792 30 Apr 3 1997 138555 ASCII
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corputer
File Uawe

AW2CISA22NOIOCIATOOOAC11BIOOOSut
A22/cRt3A22nOiDCiBIBO0OACIBTI42.Slut
A22/CR3A22NO2CIATOOOACUBT000.Sut
AZ2/CR322NO2DClBTGOOAClBTi42.Olvt
AWMcRA22NO30CIATOODACUSIOOD.Sut
A22/CR3AZ22No3DCIBTOOOCIBT14Z.cut
A22/CR3AZ2I04OCIATDOOACIBTOOO.cUt
AZI/CEt3A22No4ociBIOO0ACIBT142.eut
A22/cR3A22NOSDCIATODOoArIITOo.Cut
A22/E33A22NO50C15T000AC1T142.cut
AZZ/C3A22INO6DCIAT000AC1E70OO-ut
AW2CR3A2N06OCSTDOOACST142.cut
A22/CR3A22N07DCIATOOaACIITGOO0.cut
A22/cR3A22No7DC1STOOOACIUTI42.cwt
A22/CR3A22NO8DCIATCOO0ACIUTOO.cut
A22/CR3A22NO8OCIUTCOOAC1UTI4Z.O~rt
A22/CR3AZZ M9CIATCOUOCUSTOO.Cut
A22/Ca3A22N90CIB1000AC1BT142.eut
A22ICL3A22NODClATOOOACIlTOOO.eut
A2Z/CR3A2NIOOCIETCOOACII't142.Cut
AM2CRUAZNIIDCIAIOOOACISTOOO.OUt
A22/CR3A22HI DC1iTODOACIUT142.cut
A22/CR3A22N1DCIA1000ACISTO00.azt
A22/CRt3A22NIaDCImTao0AC13T142.cut
AZZ/itS3A22N13DCIATOOOACIITWOOOcut
A22ICL3A22NI3OCISTCOOACIST1I2.cut
A22/CE3A22NI4DCIATGOOACII?000.Cut
A22/CR3A22NI4OCISTOOOAC1UT142.Out
A22/cI3A22NISOCIATOOGACIOTOOO.rut
AZ2/cR3A22NI5DCI8TQOOACl8TI42.Mu
A22/cLUM12N60CIATCOCIACIITOO.Cut
AZZ/CS3A22zN16DCIUTOOOACIBT142.cut
AZ2/CI3A22NI7DCIATOOOACIBTOOO.cut
A22/cR3A22XI70CISTOOOACIBTI42.cvt
A22/CW322NI8CIATCOOACUTBWOO.ut
A22/itR3A22N180C1ST000AC1B1142.cut

Cainputer
File Nam

A23/cR3AD6NIlDCO3TOOOAC03TI6B.Out
A23/CR3AO6NOIDCO3TI68AC03TZ5O.cut
A23/CR3A06N020C03T000AC03T168. cut
A23=cRAO6O2DCO3T163AC03TZ5O-cut
A23/cR3Ao6NO3OCO3TCODOCO3TI68.cut
£23/ca3AWM0a3oC03T¶68Ac0T2S0.eut
£23/C 3AO6NO4DCO3TOOAC03Tl68.cut
A23/cR06a0DcO3Tl68AcO3T250.,cut
A23/CR3AONOS5DC@3TCOOACO3T168.cut
A23ICR3A06N05DC03T116Ar0T250.eut
A23/CR3A06N06DC03T000AC03T168.cut
A23/cR3A06N060c03?168Ac03T250.cut
A23/C3A06NO7C0C3T000ACO3T168.CUt
A23/CL3A06N~thCO3Tl6UA=3T50.Cut
A23/CR3A06N08DC03TO00AC03TI6$.cut
A23/CR3A06N010C037165AW3250.,cut
A23/cR3A6N090CO3T000AC03T168.CUt
A23/CR3AD6NO9ODC03T168ACO3T2SO.eut
A23/cMAONIODC03ToOUCO3T168.cut
A23/cR3AO6NIODC03TI68ACO3T2SO.cut
A23/C~3A06Nl10C03TO00ACMT163.eUt
A23/CR3A06N110C03T168AW3T250.Cut
A23/CR3AO0Nl2DCa31000C0168.tut
A23IcR3AG6N12DC03Tl65ACM3250.curt

Tape Sackip

aXmf.M9
aXnf.794
anf .795
aXnf.796
aXWf.797
aXnf.m9
aXMf.J99
aXnf.800
aXnf.801
AXLf.A02

axLf.805
aXW.806
SXLf.807
aXLf.808
aXLf.&9
aXLf.810
aX0f.811
aX0f.812

GXLf.814
aXVf.815
aXLf .816
aXLf.817
aXLf.A19
aXVf.120
&XLf .821
aXLf .122
axLf.823
aXLf.124
8XLf .Z2
aX0.826
aXVf.527
GXLf.823

Tapi Backup
Ff te Name

aXLf. 529
00~.830
aXLf.131
8W~.832
00~.833
aXLf.834
aXLf.835
aXLf.836
GXLf.837
NXLf.53a
GXLf.839
GXLf.840
aXLf.841
MXLf.842
AXLf.943
aXLf.844
axLI .845
aXLf .846
axLf.UI.7
GXLf.848
axl.f.49
aXnf.350
.iCLf.851
aXnf.B52

KtRber of
Print Pages
...........

33
36
33
37
33
37
32
37
33
36
33
36
33
36
33
36
33
36
33
36

32
36
32
36
32
36
32
36
32
36
32
36
32
36

32
36

lurber of
Print Pages

33
32
33
32
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33
34
33

File Date
(output)

Apr 3 1997
Apr 31997
Apr 3 997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1W7
Apr 3 1997
Apr 5 97
Apr 3 199
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 199
Apr 3 1997
Apr 3 197
Apr 3 1997
Apr 3 1997
Apr 3 199
Apr 3 1997
Apr 3 1997
Apr 3 l17
Apr 3 1997

Fite Date
(output)

Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1W97
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 199
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997

File size

146554
16264
150147
16474
150206
169616
146200
170077
146681
165490
1484
166178
146930
166178
146930
165407
146930
165241
146847
165075
146432
1642
146117
164992
145785
164909
143702
164697
143702
164863
143619
1U946
145287
16365
143710
161954

File size
(lytes)

151877
151037
15418
153448
m702

154826
17917
15601Z
15717
156012
15M1
156012
157917
15601Z
157917
156012
157334
155929
157751
156012
157751
15586
15734
155075

File 1Tpe
(Format)

ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

SCII
ASCII
ASCII
ASCII
ASCII
ASCIIASCII

Fite Type
(Formt)

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCI I
ASCI I
ASCII
ASCI I
ASCII
ASCII
'ASCII
ASCI I
ASCII
ASCI I
ASCI I
ASCII
ASCII
ASCII
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A23/cr3A06il3DC03T0AC031168.cut axLf.853 34 3 1997 57m3 ASCII
A23/C13A06113DC03T168AC03T250.cut LaXf .854 33 Apr 3 1997 155763 ASCII
A/n O6MI4DC03TOMOACO3T68.cUt tLf.855 34 Apr 1997 15766 ASCI I
A23/CU3Ao6ul4DC3T16ACO3T25O.cut xLf.856 33 Apr 3 1997 155929 ASCII
A231CL3A 015DCo31OO0ACMT 168.cMt axLf.857 34 Apr 3 1997 157S ASCII
A23/CLSA DC03T168ACG3T250.eut aXLE.8158 33 Apr 1997 156012 ASCII
A23/CL3AU6Ml11C03T1OOAC03T168.tut aXLf.859 34 Apr 3 1997 157513 ASCII
A23/CRUA06M160C037169AC03T250.Cut XLf.60 33 Apr 3 1W7 156095 ASCII
A/C3AOUI17 C03780aACO116B.Cut GXL U.61 33 Apr 3 197 15664 ASCII
A23/Ct3A0617DC03T168AC03T250.c rt tf .862 33 Apr 3 1997 154909 ASCII
A23/CR3A06111aDC0310OAC031168.cut GXLf.8 33 Apr 3 197 154569 ASCII
A23/C13AO611JDC03T168AC031230.Cut zXE.864 32 Apr 3 1997 152847 ASCII
A23/CR3AO7MOIDCO2tO3ATC3TO0O.cut rXLf.86S 34 pr 3 197 154664 SCI
A23/CR3AO7llO2DCO2TOOOACO3TOO.cut aXLf.866 34 Apr 3 1997 154 ASCII
A23/CR3AO7bo3DcO2TOOOACO3TIOO.Cut aXLE.667 35 Apr 3 1997 158667 ASCII
A23/CI3AONO4DCO2TOOOACO3TOOO.r.t aXLf.86 35 Apr 3 1997 139082 ASCII
AZ3/1C3A07No5DCo2TO00AC03T1OO.cut aXLf.869 35 Apr 3 1997 139165 ASCI I
A23/CRUATO6DCOTOOOACO3TCOO.cut aXLf.870 35 Apr 3 1997 159248 ASCII
A23/CR3AO7WO7DC02TOO0AC03TOOO.cut aXLf .971 35 Apr 3 1997 159248 ASCII
A23/CU3A7MO8ODCO2TOOOACO3TOOO.cut GxLf.872 35 Apr 3 1997 15924U ASCII
A23/CIt3A7NO9DCO2TOO0ACO3IOOO.cUt aXLf.g3 35 Apr 3 1997 159248 ASCII
AZ3/C73A71ONC02TOOOAC03TOOO.ut aXLf .74 35 Apr 3 1997 159165 ASCII
A23/CR3AOD7NID CO2TOOOACO3IOOO.cut AXLf 875 35 Apr 3 197 138999 ASCII
A23/CR3AONW12DC02TOOOAC03TOWO.ct rXLt .76 35 Apr 3 1997 159082 ASCII
A23/CR3A0T7h130C02TOOAC03tOOO.Cut 0XL .877 35 Apr 3 1997 159082 ASCII
A23/CR3AO7N14DCO2TOMACO3IOOO.cUt aXLf.178 35 Apr 3 1W9 158494 ASCII
A23/CR3AO7NiSDCO2ITOOAC03TOOO.cut XLE .879 35 Apr 3 1997 158494 ASCII
A23/CR3AO7N16DCO2TOOACM3tOOO.cut aXLt .O 35 Apr 3 197 15W819 ASCII
A23/CR3A07N17DC02T00aAC03TO00.eut aXLf .81 35 Apr 3 997 157498 ASCII
A23/cI3AO7N1iDCO2TOOAC03TOOO.cut aXLf .82 35 Apr 3 1W9 155087 ASCII
A23/CR3AZ301ODCiATOOOAC1iTO0O.cut aXLf.88 30 Apr 3 1997 136564 ASCII
A23c3A231A01VC1BT0O0ACI1T142.cut aXLf .4 31 Apr 3 1997 147693 ASCII
A23/CM3A31010DC111142AC02T000.Cut aXLf.E85 28 Apr 3 1997 131982 ASCII
A23/C33A23U02DC1A1000AC11TOOO.Cut aXLf.U86 30 Apr 3 1997 139t05 ASCII
A23/CR3AZ3N0ZDC1BTWO0AC1B7142.cut aXLf.8J7 32 Apr 3 1997 149274 ASCII
A23/CR3A23N02DC1BT14ZAC02TOO0.cut aXLt.t88 28 Apr 3 1997 134061 ASCII
A23/CR3AZ3No3OC1AtOOOACIBTOOO.cut aXLf.J89 31 Apr 3 1997 140718 ASCII
A23/CR3A23NO3DCIBTOOOACIIT14Z.cut aXLf.190 32 Apr 3 1997 151270 ASCII
A23/cR3A23NO3DC1BT14U2ACM2100.cut aXLf.891 28 Apr 3 1997 135061 ASCII
A23/CR3A23RO4DC1ATDOMACI1TOOO.cut aXLf.892 31 Apr 3 1997 14165 ASCII
A23/CR3AZ3NO4DCIBTODOACI3TI42.CUt aXLf.893 32 Apr 3 1997 151768 ASCII
A23/CR3A23104DCUT114ZAC02TMOO.cut aXLt.894 29 Apr 3 1997 135310 ASCII
A23/0C3A23N05OC1ATOOOACUBTOOO.cut aXLf.895 31 Apr 3 1997 141780 ASCII
A23/CR3A23N05DC1BtOOOAC13T142.cut aXLf.896 32 Apr 3 1997 152017 ASCII
A23/ 23N5050C1BTUZACO2tOOO.cut aXLf.897 29 Apr 3 1997 135476 ASCII
A23/CR3AZ3No6DCIATIOOACIBTCOO.cut *XLf.898 31 Apr 3 1997 141780 ASCII
A23/CR3AZ3X00DC1BTOO0ACI1T14Z.Cut AXLf.899 32 Apr 3 1997 152229 ASCII
A23/CR3AZ3N06DC1BU142AC02TOOO.Cut aXLf.90 29 Apr 3 1997 135559 ASCII
A23ICR3A23N07DCIAtO0OACIBTOOO.cut XLf.901 31 Apr 3 1997 141946 ASCII
A23JCR3A23U07DO7th OOOACIST142.cut aXLf.902 32 Apr 3 197 152229 ASCII
A23/CR3A23NO7DCIBYUZAC02tOOO.Cut *XLf.903 29 Apr 3 1997 135559 ASCII
A23/CR3A23M8DClATO0OACIBTOOO.Cut aXLf.904 31 Apr 3 1997 141946 ASCII
A23/CI3A23380DCIBTOGOACIIT14Z.cut XLf.905 32 Apr 3 1997 152312 ASCII
A23/CR3AZ3VM8DCIBTI4UAC02TOOO.rut aXLf.906 29 Apr 3 1997 135559 ASCII
A23/CI3A23NOOCclATOOOACIBTOOO.cut aXLf.907 31 Apr 3 1997 141946 ASCII
Az3/CU3A23NO9OC11OOOACIST142.cut aXLf.90 32 Apr 3 199W7 1Z312 ASCII
A23/CR3AZ3M090C11TI42ACD2TOOO.cut AXLf.909 29 Apr 3 1997 135559 ASCII
A23fCR3U23N10DCIATOOUACIUTOOO.cut XLf.910 31 Apr 3 1997 141780 ASCII
A23/CR3A23M1ODCBCTOOOAC1ITI42.cut XL0.911 32 Apr 3 1997 152312 ASCII
A23IcR3A231100C11Tl42AC2T O W.cut aXLf.912 29 Apr 3 1997 135476 ASCII
A23/CR3A23N1IDC1ATOOOAC1UTOOO.cut cXLf.913 31 Apr 3 1997 141714 ASCII
A23/CR3A23llDClBT CWOAC1UT142.cut SXLf.914 32 Apr 3 1997 151934 ASCII
A23/CR3A23m1tDC15tl42ACO2TOOO.cut XLf.915 29 Apr 3 1997 135393 ASCII
A23/C03A23HI2DCIATOOOACIUTOOO.cut aXLf.916 31 Apr 3 1997 141465 ASCII
A231CR3AZ3N12DC1BTOO0AC11T142.cut XLf.917 32 Apr 3 1997 151436 ASCII
A23/C83A23ZND~CBT142AC02T000.cut XLf.918 29 Apr 3 1W97 135227 ASCII
A23/CR3AZ3N3DCIATOOOACIBTOOO.cut rXLf.919 31 Apr 3 1997 141216 ASCII
A23/CR3AZ3N13DCIITOOOAC1BTI42.cut XLf.920 32 Apr 3 1997 151519 - ASCII
A2n/CL3A23I3ODCUBTI42AC02TOOO.cut aXLf.921 29 Apr 3 1997 135310 ASCII
A23/CR3A23NA4DCIATOOOACIBTO0.cut aXLf.922 31 Apr 3 1997 141050 ASCII
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AZ31C13A23N14DClBT000ACl2T14Z.cut aXLf .923 32 Apr S m17 151436 ASCII
A23/CR3A23N140Cl1T142AC02TO0.eut aXLf.924 28 Apr 3 1997 M35l"U ASCII

AZ3IC3LAZ3M5DClATOOOACl8TOOO.cut uXLf.925 31 Apr 3 1997 140884 ASCII
A23/cS Nl5DClUTOOOAClSBT4Z.cut aXLtf.926 S2 Apr S 1997 151602 ASCII

AZ3/CL3AZ3NSODC11TI42ACOZTOOO.cut aXLf .927 28 Apr 3 1997 135044 ASCII
Az3IcR3AZ3Ni6DCIATOOOACISTOOO.cut aXLf.928 31 Apr 3 1997 1488J4 ASCII
A23/CR3AL3U 1iDC1BTOOOAC1IT14Z.cut tXLf.929 32 Apr 3 1997 151685 ASCII
AZ3/CR3AZ3N16DC18T14ZAC02TOOO.cut XLt.930 Zs Apr 3 1997 3l544 ASCII
A23/Ck3AZ3N179CIATOOOAC1UTOOO.Cut GXLf.931 31 Apr 3 1997 1406f5 ASCII
A23/CE3AZ3170CIBTOOOACIST142.cut aXLf932 32 Apr 3 1997 151187 ASCII

A23/CE3A23N17bClBT142AC2TO0W.cUt Xtf.933 28 Apr 3 1997 134978 ASCII
A23/CE3A23NI8DCIATOOOAC1STOOO.out *XLf.934 30 Apr 3 1997 I1704 ASCII
A23/CR3A23UI8DCIBTOOOACIRT142.cut aXLf935 32 Apr 3 1997 149108 ASCII
AZ3/CR3A231BlDCIBT14ZACO2TDD5.cut *XLf.936 28 Apr 3 1997 133480 ASCII

Ccqmuter Tape Backup Number of FPte Date File size File Type
Fle flame Flte Wane Print Pages (output) CBytes) (Format)

,.__._...................... ........... ................ ......... . ............... ......... ...........................

A23a/cZ3AI6VO1DCC2TOOOAcO3TOOO.cut aXLf.937 35 Apr 3 1997 15524S ASCII
AZ3aIcISR3Ai6NZDC2TOOOACO3TCOO.cut aXLf.938 35 Apr 3 1997 158414 ASCII
A23S/CR3Ai6mO3OCOZTOOOACO3TCOO.cUt aXLf.939 35 Apr 3 1997 159202 ASCII
A23a/CR3Ai6UO4DCOZTOOOACO3TOOO.Cut XLt.940 35 Apr 3 1997 159075 ASCII
AZ3a/CR3A16MD5OCOZTOOOACG3TNOO.cut 0XL.941 35 Apr 3 1997 159534 ASCII
A23a/CR3Ai6NO6DCOZTOOCACD3TOOO.Cut aXLf.9i2 35 Apr 3 1997 159534 ASCII
A23a/CR3A16No7DC02TOOOAC03TOO.cut aXLf.943 35 Apr 3 1997 159534 ASCII
A23a0CR3AI6NO8OCO2T OOOACO3TOOO.cut a XLt.94C 35 Apr 3 1997 158946 ASCII
A23a/CR3Ai6NO9OC02TOOOACO3TOOO.CUt aXLf.945 35 Apr 3 1997 159534 ASCII
A23a/CR3A16N10DCC2TOOOAC03TOOO.cut aXLf.946 35 Apr 3 1997 159451 ASCII
A23a/CR3A16KilDC02TNOOAC03TOOO.Cut aXLf.947 35 Apr 3 1997 159368 ASCII
A23a/CU3AI6Ni2DCOZTOOOACO3TCOO.Cut aXLf.948 35 Apr 3 1997 158614 ASCII
A23a/CR3Ai6Ni3DCOZTOODAC03TOO.cut XLf.949 35 Apr 3 1997 159119 ASCII
AZ3a/CR3A16N14DCOZNTOOACO3TOOO.cut aXLf.950 35 Apr 3 1997 158531 ASCII
A23a/CR3A161NI5DC02TOOOACC3TOOO.cut aXLf.951 35 Apr 3 1997 159136 ASCII
A23a&CR3Ai6NI6DCOGTCOOAC03TOO0.cut XLf.952 35 Apr 3 1997 158697 ASCII
A23a/CR3A16NI7bCOZTOOOAC03TOOO.cut aXLf.953 35 Apr 3 1997 157830 ASCII
A23a/CR3A16NI8DCO2TOOAC03TCOO.cut aXLf.954 35 Apr 3 1997 155834 ASCII
A23aICR3AZ2OIOlDC3TOOOAC03TI68.CUt XLt .955 33 Apr 3 1997 152m ASCII
A23a/CR3AZZNO0DCO3TI68AC03TZSO.Cut XLf.956 32 Apr 3 1997 151369 ASCII
A23a/CR3A22NO2DCC3TOOMAC3TI68.eut XLf.957 33 Apr 3 1997 155320 ASCII
A23&/CR3A22 02DC03T168AC03T250.cut aXLf.958 33 Apr. 3 1997 153618 ASCII
AZ3a/CR3AZ2MO3DeC3TOMCAO3TI68.cut XLf.959 34 Apr 3 1997 157585 ASCII
A23a/CR3A2IlO3DC03T168AC03T250.cut XLf.960 33 Apr 3 1997 155846 ASCII
A23a/C23AZ22N04C03TOODAC03TC M.cut aXLf.961 34 Apr 3 1997 157751 ASCII
A23a/CRSA2DN04DC03T168AC03TZ50.cut aXLf.962 33 Apr 3 1997 156178 ASCII
A23a/cR3A22iOD8C3TOOOACO3TI68.cut aXLf.963 34 Apr 3 1997 157917 ASCII
A23a/CR3A22N050C03T16AC03TZ50.Cut eXLt.964 33 Apr 3 1997 15634 ASCII
A23a/CR3A22w06DC03TOO0ACM3T168.cut Xlt.965 34 Apr 3 1997 157917 ASCII
A23a/CR3A22U06DC03T168AC03IZ50.Cut XLf.966 33 Apr 3 1997 156344 ASCII
A23a/CR3A220T7DC0WTOOGAC3T168.rUt sXLf 967 34 Apr 3 1997 158000 ASCII
A23a/CR3A22N7tC03T168AC3TZ50.eut XLf .968 33 Apr 3 1997 156344 ASCII
A23a/CR3A22NOM0803T000ACU3168.cut aXLf.969 34 Apr 3 1997 158083 ASCII
A2a/C13A221080CO3T168ACU3TZ50.cut XLt.970 33 Apr 3 1997 156178 ASCII
A23a/CR3A22N09DC03TOOaAC0116w.cut aXLf.971 34 Apr 3 1997 158000 ASCII
A23a/C23A22I09DCC3T168AC03T250.cut XLt.972 33 Apr 3 1997 156095 ASCII
A23IC13A221iODCC3TOOOAC03T168.cut siLt.973 34 Apr 3 1997 157151 ASCII
A23a/CR3A2210DC03T16AC031250.cut aXtf.974 33 Apr 3 1997 155680 ASCII
A23a/CR3A2MI1OCO3T70OACO3TI68.cut Lt .975 34 Apr 3 1997 157668 ASCII
A23u/CR3A22110DC03T16UAC03250.cut eXt.976 33 Apr 3 1997 156012 ASCII
A23sCU3A22NIZDC03TOOOACO3TI68.eut extLf.977 34 Apr 3 1997 15734 ASCII
A23a/cR3A22N12DC03T168AC3T25w.cut aXLf.978 33 Apr 3 1997 156012 ASCII
A23a/CR3A22)13DC03TOOOAC03T168.ut aXLf.979 34 Apr 3 1997 157751 ASCII
A23a/C13A22N13DC03T168AC3T25O..ut aXLft.98 33 Apr 3 1997 1S6012 ASCII
A23a/CR3A22MU4DC03TOODACO3T168.cut rXLf.981 34 Apr 3 1997 157668 ASCII
A23a/CR3A22D14DC03T168AC03T250.cut XLf.992 33 Apr 3 1997 156012 ASCII
AZ3a/CR3A2UISDC03TOOOACO3Tl6.cut GXLt.983 34 Apr 3 1997 157668 ASCII
A23&/CR3A215C0T168AC03TZ5O.cut r0tf.984 33 Apr 3 1997 156178 ASCII
A23a/CR3A22116OC03TOODACC3Ti68.cut siLt.985 34 Apr 3 1997 157834 ASCII
A23a/CR3A22Ul6DC03Tl68ACG3T25.wut : Lf.986 33 Apr 3 1997 156261 ASCII
A23/CR3A22N17DCO3TOOOACO3TI68.cut dtLf.987 34 Apr 3 1997 157834 ASCII
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A2a1/CL22n7OC3T1I68AC3TZSO.Cut aXf.9m 33 Apr 3 1997 156012 ASCII
i A2a/CR3A22n1DCO3TOOUACO3T168.cut XLtf.9 33 Apr 3 1997 1SUZZ ASCII

A23aJCR3A22llDC03T168AC3TZ5O.cut XLf.990 32 Apr 3 1997 1S3245 ASCI I
A23C/CR3A23NOlDCiITOOOACITI42.cut onf.991 31 Apr 3 1997 147693 ASCII
A23a A23MOlVCIUTI4ZACGZTOOO.cut oXf.W2 28 Apr 3 1997 1319U ASCI I
A23a/CR3A23NO2DCIUTOOOAC1T142.cut onf.993 32 Apr 3 1997 149274 ASCII
A23s/C13A23N02DC18T142AC027T00.cut Lf.S94 as Apr 3 1997 13975 ASCII
A23.1CR3A23NO3DCl8TOAC17l42.cut aLf.S95 32 Apr 3 1997 151270 ASCII
An3a/ A230OUCIST142AC02TOO .Mt 6xLf n6 26 Apr 3 1997 13497 ASCII
A23/CR3A23NO4C1STOOOACIB142.cut SW .997 32 Apr 3 1997 ¶51768 ASCII
A23a/CR3A23N0U*ClBT142AC02W000.cut AXW.998 29 Apr 3 1997 135310 ASCII
A23saCI3A23NOSOCIETOOOAC1BT142.cut axLf.999 32 Apr 3 1W7 152017 ASCII
A23a/CR3A23WOSDClBT14ZACO2TOOO.cut aXLfl.000 29 Apr 3 1997 133559 ASCII
A23s/CR3A23NO6DCCITOOOACIlBt4Z.Cut SLWI.01 32 Apr 3 1997 1522A9 ASCII
A23a/CR3ALU06DClBTU2AC AC02OO.cut aXLfl.002 29 Apr 3 1997 135559 ASCII
A23a/CR3A23UO7bCIETOOOACI5T142.cut aXLt.003 32 Apr 3 1997 152229 ASCII

u/CI3A23N0700CBT142AC02700O.cut aXLf1.004 29 Apr 3 1997 135559 ASCII
A23a/CR3A23NO8ClBT000AC15T142.Cut aXLf 1.0 32 Apr 3 1997 152312 ASCII
A3/Clt 3A23NO1 ClCTl42ACO2TOOO.cut a&tf1.06 29 Apr 3 1997 135559 ASCII
A23a/CR3A23NO9DC1BTOOOACI5T142.cut aXfl.O07 32 Apr 3 199 152312 ASCII
A23a/CZt3A23WO9OCIBT142AC0O0O.cut axLf l.Ow 29 Apr 3 1997 135476 ASCII
A23a/CR3A23N1ODCIBTOOOACIBT142.cut SXlf .OC9 32 Apr 3 1997 152312 ASCII
A23a/CR3A23UIODCMUTI4zACO2TOOO.cut aXfIf.10 29 Apr 3 19W7 135476 ASCII
A23a/CR3A23NilDCiBTOOOACl8TI42.cut XLfl1.011 32 Apr 3 1997 151934 ASCII
AZ3a/CR3AZ3NllDlBT142ACO2TOOO.cut cXLfl.012 29 Apr 3 1997 13393 ASCII
A23aZCR3A23NIZDCIBTODOACIST142.cut Xlfl.013 32 Apr 3. 1997 151436 ASCII
A23a/CR3A23XIZDCIBT142ACOZMOOO.cUt aXLfI.014 29 Apr 3 1997 135310 ASCII
A23aICR3A23M3DOCIITOOOACIBII42.clut XWfl.015 32 Apr 3 1997 151519 ASCII
A23a/CR3A23Nl3DCIBlTi42ACO2TOOO.cut aXLfl.016 29 Apr 3 197 135227 ASCII
A23a/CR3A23M14DCIBTOOOACIST142.cut aXLfl.017 32 Apr 3 1997 151436 ASCII
A23a/CR3A23N14DCIBT142AC02T0W .cut aXLfl.01U Z Apr 3 1997 13504U ASCII
A23a/CR3A23NISDCIBTOOOACIBTU42.cut aXLfl.019 32 Apr 3 1997 1St602 ASCII
A23a/CR3A23Nt5OClST14ZAC02TOWO.cut aXLfl.020 23 Apr 3 1997 135044 ASCII
A23atCR3A23N16DClBTOOOACIBT142.cut aXLfl.021 32 Apr 3 1997 151635 ASCII
A23a/CR3A23N16DClBTi42AC02TOOW.cut aXLfl.022 2Z . Apr 3 1997 135044 ASCII
A23a/CR3A231ThDClTOOOAClBT142.cut aXLfl.023 32 Apr 3 1997 151187 ASCII
£23a/CR3A23NI77DCIBT142AC2TO W .cut aXLfl.024 28 Apr 3 1997 134975 ASCII
A23a/CR3A23XI8DCIBTOOOACIBT142.Cut aXLf 1.25 32 Apr 3 1997 149108 ASCII
A23a/CR3A23Ni8DC1BTI42ACO2TOOO.cut aXLfl.026 28 Apr 3 1997 133480 ASCII

Crputer Tape Backup Numrer of Flte Date Flte size Fite Type
File Name Fite Name Print Pages (Output) (Bytes) (Format)
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A25/CR3AO7NOIOCU3TOODACO3T68.cut aXLf1.027. 38 Apr 3 1997 172583 ASCII
A25/CR3AO7WO1DCO3T168UCO TZ50.cut XLfl.028 36 Apr 3 1997 165437 ASCII
A251CR3AU7MO2DCW3TOOOACU3T16U.cut XLf1.029 39 Apr 3 1997 177606 ASCII
A25/CR3A07i02DC03T168AC03T250.cut XLt1.030 37 Apr 3 1997 168951 ASCII
A25/CR3A07N03DC0O30WOAC03T168.cut aXLfl.031 39 Apr 3 1997 175270 ASCII
A25/CR3A07K030C031168AC03T20.cut XLf1.032 37 Apr 3 1997 169997 ASCII
A25/CR3AO7NO4DOC3TOOOACo3Ti6U.cut fXLt.033 39 Apr 3 1997 175204 ASCII
A25/CR3A07N040C0316UtC03T250.cut aXLf L.O4 37 Apr 3 1997 170246 ASCII
A25/CR3AD7NO5D CO3WOOOAC03T160.cut AXLfl.035 39 Apr 3 1997 175319 ASCII
A23/CR3A07M05DC03T168AC03T250.cut XLf1.036 37 Apr 3 1997 170163 ASCII
A25/C03AR7M060C03TOOOACU3T16U.cut XLt1.037 39 Apr 3 1997 178519 ASCII
A25/MR3A07N06DC03T165ACt3T250.cut SXLOl.3 37n Apr 3 1997 170163 ASCII
A25/CR3A07C0GtO3TOoAtC03T168.cut aXLfl.039 39 Apr 3 1997 175519 ASCII
A25/CR3A07N07DC03T168AC03T250.cut AXL1.040 37 Apr 3 1997 170163 ASCII
A23ICRa3AO7J0DtC3TO00AC03TU68.cu XLf 1.041 39 Apr 3 1997 175436 ASCII
A25/c23A07N080OC3T168AC03T250.cut aXLf1.042 37 Apr 3 1997 170163 ASCII
A25/C03A07Mi090C03TOODA UT16B.cut XLf1.043 39 Apr 3 1997 178436 ASCII
A25/CR3AO7R09DCC3Tl6UAC03T20.cut aXLfl.044 37 Apr 3 1997 170163 ASCII
A25/CR3AO7W10DC03TOO0ACU3T16U.cut XLf1.045 39 Apr 3 1997 1734U6 ASCII
A25/CS3AO7NlQDCO3Tl6USCO3T25O.cut XLf1.046 37 Apr 3 1997 170246 ASCII
A25/CR3A07I11DCO3TOOOAC03T168.cut XLfl.047 39 Apr 3 1997 178436 ASCII
AW5/COMAOMIIOCC3T168ACO3T25O.cut XLf1.048 37 Apr 3 1997 169492 ASCII
A25/CR3A07N12DCM3TO MAC03T16B.cut aXLf1.049 39 Apr 3 1997 175436 ASCII
A25/CR3AO7N12DCG3T163AC03T250.cut XLf1.050 37 Apr 3 1997 170329 ASCII
A25/CR3A07N13DC03TCOAC03M168.cut 4XLfl.051 39 Apr 3 1997 178436 ASCII
A25/CR3A37NI3DCO3T16UAC03T25O.cut AXLf 1.052 37 Apr 3 1997 170329 ASCII
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A2n/Cl3A07l14Dc03TOOAC0C
3 16B.cut sxLfl.053 39 Apr 3 1997 17204 ASCII

A25/CAM4DCO3T16UACO
3ttO.cut XLf 1054 37 Apr 3 197 169326 ASCII

A25/cR3A07N15DCG3TOWOAC
3Tl6A.cu .XL 1.055 39 Apr 3 1997 M799 ASCII

A25PCL0WDC3T1MAC0t250.cut XLf 1.056 37 Apr 3 1997 183 ASCII

A25/CR3AOC7i6DCO3TOOOACO3tS6.cut XLf1.057 39 Apr 3 197 17m7 ASCII
A25/CR3A07M16DC03Tl68AC03T250.cut sXLfI.-S5 36 Apr 3 1997 1S675 ASCII
A25/CR3AO7W7DCO3TOC3t68.cut aXLMO I.0S9 39 Apr 3 1997 176188 ASCII
A25/cL3AU7Nl70DC3Tl16AC03T25O.cut XLf .060 35 Apr 3 m7 163041 ASCII
A25/CR3A07Nl18DC3TooaAC03T16.clt 0X0f1.061 39 Apr 3 1997 173694 aSCII
A2S/CR3A07W18DC03Tl68AC03T250.cUt mXLf1.062 35 Apr 3 1997 161593 ASCII
A25/CR3Ai3O1ODCO2TOOOAC03tOOO.ut aXLfl.063 29 Apr 3 1997 136642 ASCII
A25/CR3A13N10DCO2TOODAC0TOOO.Cut * tLt1.06C -30 Apr 3 1997 136721 ASCII
A25tCRUA13N3DCO02TOOAC03t000.cut XLf 1.065 30 Apr 3 1W7 139389 ASCII
A25/C13AI3NOI.DCOZTOODAC03TOOO.cut XLf1.066 30 - Apr 3 1997 139638 ASCII
A2s/CR3AlI3O5DCC2TOO0ACO3TOWO.ut aX0L1.067 30 Apr 3 1997 139638 ASCII
A25/CR3A13NO6OCO2TOOOACO3TOOO.cut XLf L06W 30 Apr 3 1997 139721 ASCII
A2S/CU3A13NO7DCO2T000ACO3TOOO.Cut &XLf 1.069 30 Apr 3 1997 139721 ASCII
A25/CR3A13NODCOZTCOMAC3TOOO.CUt aXLf1.070 30 Apr 3 1997 139638 ASCII
A25/CR3A3NO09DCOVOODAC03TOOO.cut XLf 1.071 30 Apr 3 1997 139638 ASCII
A25/CR3AI13NlODC0TOOOAC03tOOO.eut XLf.072 30 Apr 3 1997 139638 ASCII
A25/CR3A13N110C021002At03700D.cut XLf1.073 30 Apr 3 1997 139638 ASCII
A25/CR3Al3N12DCO2tOOOAC03T000.cut XLf1.074 30 Apr 3 1997 139555 ASCII
A2S/CR3A13Ni3DCO2TO0OCC3IOO.Cut 00tL1.075 30 Apr 3 1997 1394n ASCII
A25/CR3AI3NI4DCO2TOOACO3IOOO.cut &XLf1.076 30 Apr 3 1997 139472 ASCII
A25/CR3Ai3N15DCO2TOOOACO3OOO.cut MLfl.077 30 Apr J 1997 1395SS ASCII
A25/CR3Ai3Ni6DC02tO0OAC03OOO.cut aXLfl.079 30 Apr 3 1997 139555 ASCII
A25/CR3AI3MI70CO2TOOOACO3TOOO.cut sXLf 1.079 30 Apr 3 1997 139472 ASCII
A25/CR3AI3NJ3DCO2TGMOACG3TO0O.cut aXLfl.080 30 Apr 3 1997 137223 ASCII
A25/CR3A25NOlDCIATOODACIlTOOO.cut aXLfl.OJ1 29 Apr 3 1997 133469 ASCII
A25/CR3A251l0DClBTOOOACIBT142.cut XLf1.082 31 Apr 3 1997 145942 ASCII
A25/cR3AZ5N0lDC11Tl42AC21TOOO.CUt aXLfl.083 . 2t Apr 3 1997 130318 ASCII
A25/CUZA51CZDCIATOODACIBtOOO.cut aXLfl.084 30 Apr 3 1997 135544 ASCII
A25/CR3A 02DCIB5CltOOOAClBT142.cut SXLI1.085 31 Apr 3 1997 148357 ASCII
A25/CR3A2ZSO2DCIUTI42ACOZTOOO.Cut SLf1.086 28 Apr 3 1997 132733 ASCII
A25/CR3A2MO3DCIATOOOAC1BTCOO.cut eXLf1.087 30 . Apr 3 1997 136935 ASCII
A25/CR3A25N03DC18TOOOAC1Bt142.cut aXLf1.08L 32 Apr 3 1997 148855 ASCII
AZ5/CR3A25MO3DCIBT142ACO2TOOO.cut OXLf1.089 28 Apr 3 1997 133563 ASCII
AZS/CR3A2SN04DClATOOOACIBTOOO.cut DxLf1.090 30 Apr 3 1997 137370 ASCII
AZS/CR3A25SM4OCIBTODOACIBT142.cut IxLfi.091 32 Apr 3 1997 149440 ASCII
A25/CR3A25KO4QC1BTl42ACO2TOOO.cut rXLfl.092 28 Apr 3 1997 133395 ASCII
A25/CR3A2S5OSoDCATOWAClSTOOO.ert GXLf1.093 30 Apr 3 1997 137785 ASCII
A25/CR3A251SOS0CISTOOACIST142.cut uXf1.094 32 Apr 3 1997 149606 ASCII
A25/CR3A25NOSDC1BT142AC02TOOO.cut sXLf1.095 28 Apr 3 1997 133952 ASCII
A25/CR3A25NO6C1ATOODOACIBTOOO.cut XLfl.096 30 Apr 3 1997 13755 ASCII
A2S/CR3A25ll06C1BTOOOAC1B1142.cut aXLf1.097 32 Apr 3 1997 149689 ASCII
A251cR3A251106DC1T142AC02TOOO.cut cXLfl.098 28 Apr 3 1997 134065 ASCII'
A25ICR3AZ5N07DCATWOAClBTOOO.cut aXfl.099 30 Apr 3 1997 1334 ASCII
A25/CR3A25lN07DCUBT10AC13T142.cut aXLfl.100 32 Apr 3 1997 149689 ASCII
A25/CR3A25Ro70C13T142AC02TOOO.cut cXLfl.101 28 Apr 3 1997 134065 ASCII
A25/CR3A2lSNO8CIATIOOACIITOOOcut oafl.102 30 Apr 3 1997 13034 ASCII
A25/CR3A25MO8JOCITOOOACIIT14Z.cut Ef1.103 32 Apr 3 1997 149523 ASCII
A25/CR3A25JDNOC1RI2ACCZTOOO.ajt aXl.104 28 Apr 3 1997 134065 ASCII
A25/CR3A25NO99DCIAIOOACllTOOO.cut aXLf1.105 30 Apr 3 1997 1334 ASCII
A25/C03A25N191C13C0T0AC18T142.cut afl.106 32 Apr 3 1997 149523 ASCII
A25/M 5NO9OCiITl42ACO2tOOO.cut XLfl.107 28 Apr 3 1997 134065 ASCII
A25/CR3AM5NIMOCIATIOOACIRTOOO.Cut XfL1.108 30 Apr 3 197 137785 ASCII
A25/CR3A2511MCI8TOOOACIRT142.CUt cXLf1.109 32 Apr 3 1997 14953 ASCII
A251C3AZ5M10DC1T7142AC02TOOO.Cut cXLfl.110 28 Apr 3 1997 134065 ASCII
A25/IC3AZ5NI1DOCATOOOACIITOOO.Cut aXLfl.111 30 Apr 3 1997 137785 ASCII
A25/CR3AZ5N11DC1870D0AC18T142.cut oLnf.112 32 Apr 3 1997 149523 ASCII
A25/CRA251N`IDC1ST142ACG2TOOO.cut aXfl.113 28 Apr 3 1997 134065 ASCII
A25/CR3A2SNI2DCIATOOOAClITOOO.Cut aLfl.114 30 Apr 3 1997 137785 ASCII
A25/CR3A25Nil2DaCTOOOAC1BT142.Cut aLfl.115 32 Apr 3 1997 149606 ASCII
A25/CR3A2SN2DC1IT142ACG2tOOO.aut XLEfl.116 28 Apr 3 1997 134065 ASCII
A25/CR3AZNID3OCUATOOOACIRTOOO.Cut aXLfl.117 30 Apr 3 1997 137619 ASCII
A25/CR3A25II3DCI8TOOOAClBTl4Z.cut aXLfl.11 32 Apr 3 1997 149606 ASCII
A25/CR3A2Il3UDC18II4ZACOUTOOO.Cut XLfl.119 28 Apr 3 1997 134148 ASCII
A25/CRA5ZN14DCCATOOOACIITOOO.Cut aYLfl.120 30 Apr 3 1W7 137619 ASCII
A25/CR3AZSN14CCIBTOOAC1RTI42.cut rXLfi.121 32 Apr 3 1997 149606 ASCII
A25/CR3A25NIl4DClTl4ZACOWOOO.cut aXLfl.122 28 Apr 3 1997 134148 ASCII
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AZ5/Ci3A2SNiSDCIATOOOACIDTOOO.cut
A25/CR3AU253MISMcTOOOACII7T42.CUt
A2C/CR3A25N150C1UT142AU02TOOD0Cut
A2S/CR3A2Si6DoCiATOOOACIATOO0.cut
A25/CN3A2SNIOCIUTOOOACIT142.cut
A2S/C33A25u16DC18T142ACO2TO0O.cut
A25/CR3A25Ni7bCIATOOOACI1TOOC.cut
A25/CR3A25N1i7C1BTOOOAC1UT142.Cut
A2SUcl3A25N1TUC1UT142AC02TO00.cut
A25/CR3A25MI8DCiATCOOACIITOOO.cut
A25/CR3A2SNI8DC1BTOOOACIST142.cut
A25/CR3A25N1JDCIBT142AC02TOOO.cut

Couputer
File Name

............... ..............

AZSa/CR3AI3NOiDCO2TOOOACO3TOOD.cut
A25a0CRSAI3NO2DC02TOOOACO3TOOO.Cut
A25aICR3AI3NO3DC02TOOOAC03TOOO.cut
A25aICR3AI3NO4DC02TOOOAC03TOOO.cut
A25a/CR3Al3NO5DC02TO0OAc03T000.cut
A25a/CR3Al3NO6DCOZTOOOACO3TOOO.tut
A25ICRU3AI3NOh7CO2TOOMACO3TOOO.Cut
A25a/CR3AI3NO8OCTOGOACOT3GOO.cut
A25a/CR3A13NO90C2TOOOAC03TOO.cut
AZSa/CR3Al3NIDCO2TCOOACO3TOOO.Cut
AZSa/CR3Ai3N1iDCO2TCOOACO3TOO .eut
A25a/CR3Ai3Ul2DcO2TOOOAC03TOOO.eut
A25s/CR3AI3NI3DCOZTOOOAC03TOOO.Cut
A25a/CR3AI3NI4DCOZTOOOAC03TOOO.cut
A25a/CR3A13N150C02TO00AC03TOOO.Cut
A25a/CR3AI3916OCO2TOOCAC03TOO .Cut
A25a/CR3A13Sl7DCO2TOOOACO3TOOO.Cut
A25zaCR3A13N1BDc02TOOOAC03TOOO.Cut
A25a/CR3A251NIDCIBT142AC02TOOO.cut
A25a/CR3A25NO2DCIBTI4ZACO2TOOO.cut
A25/CR3A25N030CIBT142ACOZTOOO.CUt
A25a/CR3A25NODClBT142ACO2TOOO.cut
A25m/CA3A25N05OCIBT142AC02TOOO.cut
A25aiCR3A2SN16DClBT142AC02TOOO.cut
A25a/CR3MAZSO7DCIBT142AC02TOO .cut
AZ5rJCR3A250K80CIBT142AC02TOOO.CUt
A25aCR3AZ5119DCISTB4lAC02TOOO.cut
A25a/CR3A25M100CC5T142AC02TO0O.cut
A25ACR3AZ5MIIDCIIT14UACM2tOOO.cut
A25a/CR3A25M1ZDC1BT14ZAC02TOO.cut
A25/CR3A2513DClBT142AC02TOOO.cut
A2Se/CR3A25N14DClBTt4ZAC02TOOO.Cut
A2Sa/CR3A253iSDCIBT14AC02TOWO.cut
A25a/CU3A25116DCtBT4,2AC02TO0 .cut
A25a/CR3A251iTDCIBT142ACO2TOOO.cut
AZ5eCRU3A25BIODC1Bt42AC02TOOO.cut
A25alCR3A26W0IDCM3TOOOACG3TI68;cut
A25aICR3A26N01DC03T168ACO3T250.cut
A25u/CR3A26N02DC03TO00AC03T168.cut
A25aICR3A26N02DCO3T16 T250 .cut
A25uCR3AZ6N03DC03T00AC03T168.cut
A25a/CL3AZ6N03DC03T168AC03T250.cut
A25aCR3AZ6NO4DCW3TOOOAC3T168 .cut
A25a/C13A26N04AC03168AC03T20.cut
A25a/CE3AZ0SDC03T000AC03T168.cut
A25a/CE3AZ6NO5DC03T168AC03T50 .cut
A25aJC3A26N06DOC3TW00AcO3T168.cut
A25a/CR3A26NO60CW3Tl8AcO3T25O.cut
A25JaCR326N0ThC03ToOOGAC3t16.cut
A25a/CR3A26N0D1C03T168AC03T2S0.cut
A25a/cJR3A26N0 C03TO00AC03T16U.cut
A25&aCR3A26N08DC03T168AC03T250.cut
A25a/CR3A26N D C03TOOOACO3T168.cut

aXLf1.123
axLf 1.124
.XLf 1.125
XLtf 1.126
aXLf 1.127
aXL 1. 125
aXLf 1.129
aXL 1.130
oXLf . 131
XLf1.132
xLfE 1.133

aXLf 1.134

Tope acktup
file Nane

..... .......

f 1.135
aXLfl.136
aXLfl.137
XLf 1 33
aXLf 1 139
WL 1. 140
aXfl. 141
aJXfl.142
XLf 1.143
XLfl.l1
aXLfl.145
aXLfl.146
aXLf1.147
dXL1.148
MXLfl.149
XLE1 .150
XLf 1.151
XLfl.152
aXLf1.153
aXLfl.154
GxLf .155
axtLfl.156
aLM 1.157
XLf1.158
cXLf .159
aXLf 1.60
WXLfI .161
eLX1.162
axfl .163
aXLf.164
atfl.165
aXLf 1.166
aXfl.167
aXLf.168
6XLE .169
XLfl .170
SLf .171
XLfl.172

LEf 1.173
aXL1 .174
aXLWI 173
aXfl 176
XWLE .177

aXLf1 .178
Lnf .179

XLnf1.180
aXLEI.181
sXLfl.182
0MLE .183
aXLfI.184
atLf1.185
aXLfl.186
GXLfi.187

30 Apr 1997 137785
32 Apr 31997 149606
28 Apr 3 1997 134148
30 Apr 31997 137785
32 Apr 1997 149606
Z8 Apr 5 197 133982
30 Apr 1997 13370
32 Apr 3 1997 14894Z
i8 Apr 3 1997 133480
30 Apr 3 1997 135295
31 Apr 3 1997 147776
28 Apr 3 1997 131733

Number of Filte Date Fie Size
Print Pages (Output) (Bytez)

........... ......... .........
Apr 3 1997 136642
Apr 3 1997 138721
Apr 3 1997 139389
Apr 3 1997 139638
Apr 3 1997 139721
Apr 3 1997 139721
Apr 3 1997 139721
Apr 3 197 139638
Apr 3 1997 139J38
Apr 3 1997 1396M
Apr 3 1997 139638
Apr 3 1997 139555
Apr 3 1997 139472
Apr 3 1997 139472
Apr 3 1997 139555
Apr 3 1997 139555
Apr 3 1997 139472
Apr 3 1997 137223
Apr 3 19? 130318
Apr 3 197 13Z733
Apr 3 1997 133563
Apr 3 1997 133895
Apr 3 1997 133982
Apr 3 1997 134065
Apr 3 1997 134065
Apr 3 1997 134065
Apr 3 1997 134065
Apr 3 1997 134065
Apr 3 19T 134065
Apr 3 1997 134065
Apr 3 1997 134148
Apr 3 1997 134148
Apr 3 1997 134148
Apr 3 1997 133982
Apr 3 1997 1334U
Apr 3 197 131733
Apr 3 1997 166310
Apr 3 1997 15812
Apr 3 1997 169832
Apr 3 1997 161098
Apr 3 197 170662
Apr 3 1997 157535
Apr 3 1997 171433
Apr 3 1997 158518
Apr 3 197 166680
Apr 3 1997 158U4
Apr 3 1997 166763
Apr 3 1W9 158850
Apr 3 1997 166929
Apr 3 1997 158850
Apr 3 1997 16673
Apr 3 1997 15J6K
Apr 3 1997 166680

ASCR I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII

File Type
(Formt)

ASCII
ASCI I
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
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AZ/CL32WMDCO3T168ACO3T2SO.cut axtfl.188 34 Apr 3 1997 1586 ASCII
A25a/CR3A26U110C03TOOAC=3Tl6.cut AXLt1.189 36 Apr 3 1997 166680 ASCII
A25a&Ct=W26NlO0CO3T168AC0T25z.cut GxLfl.190 34 Apr 3 1997 15851t ASCII
A25a/CI3A26lIOCO3T00ACM3T168.cut 6xLfl.191 36 Apr 3 1997 166597 ASCII
A25aICL26l110CO3T168AC03T250.cut MXLf1.192 34 Apr 3 1997 1533 ASCII
A25aICUA lZDC03T000AC03T168.cut 0Lt1.193 36 Apr 3 1997 166514 ASCII
A25a/C13A26NlZDC03T168AC03T2S0.cut 6101.194 34 Apr 3 1997 15t51 ASCII
AZR5/CR]UM13DCO3TOO0ACO3T168.cut ixLf 1.195 36 Apr I 19T t66514 ASCII
A25a/C13A26V13DC03T16aAC03T250.cut onft.196 34 Apr 3 19T 15518 ASCII
A25Sa/CR3AZ6NI4DCO3TOOOACO3TI6.cut aXLf . 197 36 Apr 3 1997 166397 ACI I
A5r/Ct326UN14DC03T16AC03T250.Cut alLf 1.198 34 Apr 3 1997 158601 ASCII
A25a/CI3A26NlSDC03TOOAC03T168.eut Axi 1.19" 36 Apr 3 1997 1 0 ASCII
A25s/C13A2611130C031168ACQ123u50 ? aX0l.200 34 Apr 3 1997 18601 . ASCII
AZSa/C3AZ6N116DC03TODOAC 3M165.cut aXLfl.Z01 36 Apr 3 1997 166314 ASCII
AZS/CRU3AZ6M16DC03Tl68AC03T250.cut dtf 1.202 34 Apr 3 197 158601 ASCII
AZ5s/CR3A26111DC03TOOAC03T168.sut aX0.1203 36 Apr 3 1W97 165660 ASCII
A2Sa/CR3A26V17DC03T168AC03T250.cut 8XLfl.20K 34 Apr 3 17 157286 ASCII
A25 tCR3A26NI8DC03TOOOACO3TI68.cut dtLfl.205 36 Apr 3 1997 163415 ASCII
A25s/CR3A26N18DC03T1AC03T230.cut &XLfl.206 33 Apr 3 1997 157 ASCII

THE FOLLOWINC FILES FOR ASSENBLY A26 IERE tCPERCEEDED BY FILES UIDEI ASSEICLY OESIGIIATIOC A26z DURING CHECKIMC.

Computer Tape Backu Umbuer of File Cate Fit. size File Type
Filte Name Fite Name Print Pages (Output) (Bytes) (Fdrmat)

_…............... ...........
A26/CR3AI8HOlDCiTOOOACIB1l42.cut dtLfl.207 37 Apr 3 1997 6m4 ASCII
A26/CR3AlUHO2DClBTOOOAClBT14R.cut sfl .208 37 Apr 3 1997 167890 SCII
A26/CR3A1U103DCIBTOOAC15T142.cut sLfl.209 37 Apr 3 1997 169467 ASCII
A26/CR13AI8104CIBTOOOAClBT14Z.cut 01 .210 37 Apr 3 1997 170135 ASCII
A26/CR3Al18100DC¶UTOOOACisii4z.cut XIfl.211 38 Apr 3 1997 1734 ASCII
A26/CR3Al8MO6OClSTOOOACilT142.cut sifl.21Z 38 Apr 3 197 17038 ASCII
A26/CR3AIIO7DCIUTOOUACl3TJ4Z.cut oXfl.213 38 Apr 3 1997 170 ASCII
A26IcR3AlI08O8 t0MoooAC18Tl42.cut XLfl.Z14 38 Apr 3 1997 170430 ASCII
A26/CR3AI8I9ODCiUTOOOACIST14Z.sut tXLfl.215 38 Apr 3 1997 170218 ASCII
A261CR3AUIHIODC18TOOOACIT142.cut tXLfl.216 38 . Apr 3 1997 173644 ASCII
A26/CR3AI8aIIDC18TOOOACI3TI4Z.eut fXL l.217 38 Apr 3 1997 173561 ASCII
A206CRUA18N2DC1U8TOODACU5T14.eut 4iLfl.218 38 Apr 3 1997 173980 ASCII
A26/CR3A1l130C1BT000ACBT3142.Cut sXL 1.219 38 Apr 3 1997 173897 ASCII
A26/CR3A18140C11TO00AC1T142.eut aXLfl.2Z0 38 Apr 3 1997 174063 ASCII
A26/CR3AI8NiSDClBTOOOACIBTI4.cut aXLfl.221 38 Apr 3 1997 173731 ASCII
A26/CR3A1SI16OCIUTOOOAC18TI4Z.cut tXfl.222 38 Apr 3 1997 173209 ASCII
AZ6/CR3Al8117DCltTOOOACI8T4Z.cut aXLfl.223 37 Apr 3 1997 167033 ASCII
A2L6CR3A1811JDCIBTOOOACIIT142.cut SXLfl.2Z4 36 Apr 3 197 16871 ASCII
AZ6/CR3AZ6U01DCJATOOOAClSttOO.cut XLfl.225 36 Apr 3 1997 159349 ASCII
A26/CRU3A26MO ADCIATOOOAC1SOOm.cut SXL1.226 37 Apr 3 197 16208M ASCII
A26/CR3A26NI=ClATOOACISTOOO.cut aXLfl.227 37 Apr 3 1997 163084 ASCII
A26/CR3A6JIO4OCIATDOGACIOOO.cut aXLf1.2Z8 37 Apr 3 1997 163582 ASCII
A26/Cg3A26sIO5OClATOOOACITOOD.cut axLft.229 37 Apr 3 1997 163997 ASCII
AZ6/CR3A26N0WCIAT000AC1BTOOO.eut aXLf1.230 37 Apr 3 1997 164080 ASCII
A26/CR3A2607DC1ATDOOACIBTOOO.eut iLtf1.231 37 Apr 3 1997 164163 ASCII
A26/CR3A26NO8C1ATDOOAClIOOO.cut dlLtl.232 37 Apr 3 1997 164246 ASCII
A26/CR3AZ6M09DClATDOOAC1STOOO.cut a01.233 37 Apr 3 1997 164163 ASCII
A26/CR3A26NIOOCIATODOACIBTOOO.cut XLfl.234 37 Apr 3 1997 164080 ASCII
AZ6/CR3A261111DCIATOOOAClBTOOO.cut fLt1.235 37 Apr 3 197 163831 ASCII
A26CR3A I2DCIATOO0AC18TOOO.cut aLfl.236 37 Apr 3 197 163665 ASCII
A26/CZA26NI3OC1ATOOOAC13TOOO.cut aXLf1.237 37 Apr 3 1997 163748 ASCII
A24Cl3ATOODlC1AT OcsaTWO.eut aMLfl.238 37 Apr 3 1997 163748 ASCII
A26/C03A2615DClAIOOACISTOOO.cut aiLt .239 37 Apr 3 197 163333 ASCII
A26/CR3A26N1DClATOOMACIBTO0O.cut dtLf1.240 36 Apr 3 1997 157967 ASCII
AZ6ICR3AM6NIbDClATOOOACIBIOOO.cut XLtl1.241 36 Apr 3 197 157303 ASCII
A26/CR3AH6N1DClATO001CIITOOO.cut aXL1.242 36 Apr 31997 155311 ASCII

THE FOLLOWING FILES FOR ASSEMBLY A28 IERE SUPERCEEDED SY FILES WDER ASSEMBLY DESICSATIOH A2az OWING dBECKImG.

Coputer Tape Baeckp Number of File Dhte Fite Size File Type
File Name File llne Print Pages (Output) (Bytes) (Foruat)

............... .................... _ ................. .......... ... ..... ......... .................. .............

A28/CR3AlONo1DCc3To0OACO3168.cut Ltf1.243 32 Apr 3 1997 1S0341 ASCII
A28/CR3AION01CC3Tl68AC03T25O.cut aXLfl.244 32 Apr 3 1997 150622 ASCII
A2a/CR3A10102DC03T0WOAC03T16a.cut siLt1.245 33 Apr 3 1997 15407 ASCII
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A23/cA3AIONO2DCO3TI68ACO3T2SO.cut f1.246 32 Apr 3 1997 13033 ASCII
A28/CRAIOIIO3=CO3TGOOACWT3I6.cut anfi.247 33 Apr 3 1997 155569 ASCII
23CcR3IONDCOT16BACO312SO.cut aLfI.248 33 Apr 3 1997 IS3701 ACII

A2n/CR3A1%4DCG3TDO0ACG3168.cut axLf .249 33 Apr 3 1997 IS6067 ASCII
A28/c3U3A14DCU3T16BACO3T25O.eut XLf 1.250 33 Apr 3 1997 1S4079 ASCII
A28 310UD ca3TOD0AC03Tl68.cut SXLfi.251 33 Apr 3 1997 13672 ASCII
A28/C3A1N5ODCG3T168AC03TZ50.cut SXLf1.252 33 Apr 3 1997 154033 ASCII
A28/CR3AIONOW6C03TOOOAC03TIS8.cut nLf 1.253 33 Apr 3 1997 1S675S ASCII
A28/CR3A10N06DC03T16UC03TZ50.cut .XLf1.254 33 Apr 3 199T 1S4033 ASCII
A28/C23A10107D C0370DOAC03T168.cut XLf1.255 33 Apr 3 1997 156755 ASCII
A28/CR3A10M07R C31168ACWT250.cut XLf1.256 33 Apr 3 1997 153950 ASCII
AnICR3AIOUOWC037000ACW3Ti68.cut XLf1.257 33 Apr 3 1997 156110 ASCII
A2/C13A1ONODC03168AC03T250.cut *XLfl.258 33 Apr 3 1997 154162 ASCII
AZ8/Ct3AION09DC0370TOAC03TI68.cut OXLf1.259 33 Apr 1 1997 155984 ASCII
A28/C1A10309MC03168AC03T250.cut onLfl.260 33 Apr 3 1997 153996 ASCII
AZ8/CR3AIONIOOC03TOCOAC03TI68.cut XLfl.261 33 Apr 3 1997 155984 ASCII
AZ3/CR3A1ON10DC03T716AC03T2O.cut aXLf1.262 33 Apr S 1997 153996 ASCII
AZ8/CR3AlNl1IDC03TOO0AC03T16B.cnt cXLf1.263 33 Apr 3 1997 155652 ASCII
AZ8/CR3AIONIIDC03T16BAC03T2SO.ut mXLf 1.264 33 Apr 3 1997 153618 ASCII
A281CR3A10H12DC03TO00AC031168.cut MLf 1.265 33 Apr 3 1997 135569 ASCII
AZ8/CR3AION12DCO3TI6BACO3T25O.Cut aXLf 1.266 33 Apr 3 1997 153618 ASCII
Az8/CR3AION13DCC3TOOOACO3T168.Cut XLf 1.267 33 Apr 3 1997 156147 ASCII
A28/CR3AI10N3DCC3TI6UACO3T250.cut dtLfl.268 33 Apr 3 1997 1537 ASCII
A231CUA1OI4ODC03TOOOAC03T168.cUt XLf 1.269 33 Apr 3 1997 156396 ASCII
AZ8/C33A1ON14DC03T168AC03T250.Cut dnf 1.270 33 Apr 3 1997 15638 ASCII
A28/CR3AION1SDC03TOOOAC3T16B.cut aXLf .271 33 Apr 3 1997 156479 ASCII
AZ8/CR3AINISDC03TI68ACO3T25O.cwt mXL .272 33 Apr 3 1997 15482 ASCII
A28/CR3AION16DCO3TOOOACO3I16.cut cXLf 1.3 33 Apr 3 1997 155984 ASCII
A2I/CR3A1016DC03T168ACM250.cut adtf1.274 33 Apr 3 1997 154933 ASCII
A28/CR3A1OX17CO3T0O0ACW3TI68.cut onf 1.275 33 Apr 3 1997 15SS69 ASCII
A287/C3A10M17WC03T16UC03T250.Cut onLfl.276 33 Apr 3 1997 1S3535 ASCII
AZ8/CR3AIOMIOC03IOODAC03TI68.cut sLf 1.277 33 Apr 3 1997 153195 ASCII
AZ8/CR3A101118DC31168UC3T250.cut XLf .278 32 Apr 3 1997 152120 ASCII
A28/CR3Ai8UOIDCO2TOWOAC03TO0O.cut ILf1.279 38 Apr 3 1997 164294 ASCII
A28/Ct3AI8NOZDCO2TOOOAC3TOOO.cut cXLfl.280 38 . Apr 3 1997 166626 ASCII
A28/CR3AIU8O3NCO2TOOOACM3TOOO.Cut ELf1.241 38 Apr 3 1997 167024 ASCII
A28/CR3A18N04DC02TOOOACMOT000.cut eXLf .282 38 Apr 3 1997 167356 ASCII
AZ87CR3A18N050C027000AC03TOOO.cut XLf1.283 38 Apr 3 1997 167522 ASCII
A28/CR3AI81NODCOZTOOOAC03TOOO.Cut sXLf l.2K 38 Apr 3 1997 167609 ASCII
A28/CR3A18WO7DCO2TOOOAC03TOOO.cut sxLf1.285 39 Apr 3 1997 170786 ASCII
A28/CR3AIBNOOC02IODOAC03TOOO.cut XLf1.286 39 Apr 3 197 171035 ACII
A28ZCR3A18N09DCO2TOOOAC03TOOO.cut sLf 1.287 39 Apr 3 1997 171118 ASCII
A28/CR3AI8NIDOCO2TOOOAC03TOOO.cut 00Lf1.288 39 Apr 3 1997 171135 ASCII
A28/CRI3A18N1DCO2IOOOAC03TOO.cut XLt1.289 39 Apr 3 1997 171906 ASCII
AZ87a3AlSUllDC02TOOOAC03TOOO.cut ELf 1.290 39 Apr 3 1997 171S54 ASCII
A28/CU3AIBNI3DCO2TOOOAC03TOOO.cut nXLfI.291 39 Apr 3 1997 171471 ASCII
A28/CR3AI8N140COZTOOOAC037T0.cut MLfl.292 39 Apr 3 1997 171471 ASCII
AZ8ICR3AI8NISOCCZTCOOAC03TOQO.Cut Lfl.293 39 Apr 3 1997 170700 ASCII
AZJ/cR3AI1N16DCOZOO0AC03TO7O.cut AWLf1.294 39 Apr 3 1997 169766 ASCII
A28/CR3AUIBMIMCM200OACO3TOOO.cut aEfl1.295 38 Apr 3 1997 163994 ASCII
A28/CR3AI8MIIDCO2TCOOAC03TOOO.cut dlLfl.296 37 Apr 3 1997 162247 SCII
A28/CR3AZIOIIlDClAToOOACl¶TOW.cUt aXLfl.297 29 Apr 3 1997 131702 ASCII
AM/CRU3AZUIOCISTOOOAC1¶8142.cut sxLf1.298 30 Apr 3 1997 143001 ASCII
A2CLU32NODC18742AC02TOO.cut sELf .299 27 Apr 3 1997 128903 ASCII
AZt8CR3AZUG2ODClATOOOACIBTOO.csut ALf.300 29 Apr 3 197 134216 ASCII
A28/CR3AZ 02DC1BTYDOACIBT142.cut seLf1.301 31 Apr 3 1997 146444 SCII
A28CR3A2uaa0 DclBTI4ZAC02TOOO.cui MeLfl.302 28 Apr 3 m7 131148 ASCII
A2/CR3A2WO30C1ATOOOACIBIWO.cut sfl.303 30 Apr 3 1997 135544 ASCII
A28CR3A28NO3DCIBTOOOACIBIU4.scut s 1.304 31 Apr 3 1997 147859 ASCII
A2U/CR3A281O3DCIBT14ZAC02TOOO.cut Wnfl.305 28 Apr 3 1997 132152 ASCII
A2/CR3A28NOOCIATOOOACISTOOO.cut eMLf1.306 30 Apr 3 1997 136291 ASCII
A281CRU3A28N040C1CBT0AC1CT142.cut XLf 1.307 31 Apr 3 1997 148191 ASCII
A28/CR3A2BN04DC15T142AC0ZT00.cut onf 1.308 28 Apr 3 1997 132484 ASCII
A2t/CR3A28NO5DCIATOOOACIBTOOO.cut MU 1.309 30 Apr 3 1997 136457 ASCII
A28/3A28NO5DCIBTDOOACIBT142.cut snf 1.310 31 Apr 3 1997 14874 ASCII
A2a/CR3A2NOSDC18TI42ACOZTOOO.cut osf1.311 28 Apr 3 1997 12567 SCII
A2a/CR3A2UB06DC1ATOODAClBT5DO.cut Ef 1.312 30 Apr 3 1997 136623 ASCII
A28/CR3A28IOSCIUTOOOACITI142.cut onfl.313 . 31 Apr 3 1997 148274 ASCII
A23ICR3A2NO6OCIT1I42ACOZTOOO.cut sEf 1.314 28 Apr 3 1997 132650 ASCII
A28/CR3A28NO7DCIATOOOACIBTOOO.cut dEf1.315 30 Apr 3 1997 136706 ASCII
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AZ/CR3AZ8N070CITOoOACIUTIA2.Cut XLtl.316 31 Ar 3 1997 1U274 ASCII
A2UCRUAZUb070CIAUTI4MAC02TO0O.Cut GXLfi.317 tApr 3 1997 132733 ASCII
A2MCKU3A28M0bDClATOOAC1UTOO0.cut aXL 1.31 30 Apr 3 1997 13U72 ASCII
A28/CH3A2N0lDC18TOOOAC13T142.Cut &LXl.319 31 Apr 3 1997 7482 ASCII
AZB/CR3A2BNO8DClBTt42ACO2TOOO.CUt aXLf1.320 26 Apr 3 1997 132733 ASCII
AZICR13A2bUN0CIATOO0ACUTCOO.CUt XLtl.321 30 Apr 3 1997 136J89 ASCII
AZB/CR3A2BN09DCIBTO0OACIUTI42.Cut aXLt1.322 31 Apr 3 1997 148274 ASCII
A2BICR3AZBN09DC1DT142AC02TO0O.Cut XLf 1.323 28 Apr 3 1W7 1323 ASCII
A28/CR3A2IIODCUATO00ACUDTOOO.cut aXLfl.324 30 Apr 3 1997 136623 ASCII
A28/CR3A28UIODCIBTOOOACIIT14Z.cut XLf 1.325 31 Apr 3 1997 148274 ASCII
A23/CR3A2U1ODCCBT142ACO2TOW.cUt nXLfl.326 28 Apr 3 1997 132733 ASCII
A28BCR3A 8M11DCMATOOOACUDTOOO.Cut aXLfl.327 30 Apr 3 1997 - 136623 ASCII
AZB/Ci3A2UBIIDC1SIOOWACIBtl42.cut aXLfl.328 31 Apr 3 1W7 14U8274 ASCII
A28/CI3AZBNIIDCIBT142ACO2TOOO.cut AXLf1.329 28 Apr I 1997 132m ASCII
A23/C03A2MU12DCUATOOOACIBTOOO.cut AXLfl.330 30 Apr 3 1997 136457 ASCII
A23UCN3AMU8N2DCIBTOOOACIBT142.cut d Lf1.331 31 Apr 3 1997 148274 ASCII
AZ4/C33A28lNZDC1B1142AC02TOOO.cut aXLf1.332 28 Apr 3 1997 132816 ASCII
AZ8ICR3A28Ui3DOCATIOOACIBTOOO.Cut XL1.333 30 Apr 3 1997 136374 ASCII
A28/CR3A28N13DCIBTOOOACIBT142.Cut rXLf1.334 31 Apr 3 1997 148U74 ASCII
A11CO3A283U0ClCT14ZAC02TOOO.cut aXLf 1.335 28 Apr 3 1997 132816 ASCII
A28ICR3A2BN14DCIATOOOACIBTOOO.Cut XLt1.336 30 Apr 3 1997 136374 ASCII
AR UCR3A2BNU4DC1BTOOOACUST142.cut aXLf 1.337 31 Apr 3 1997 148357 ASCII
AU8/CR3A28N140C151142AC02TOGO.Cut XLf1.338 U Apr 3 1997 132116 ASCII
A28ICR3A28NISDCIATOOOAC1BTOCO.Cut XLf1.339 30 Apr 3 1997 136291 ASCII
A28/CR3A28KW SMCISTOOOAC1UT142.cut MMLf=.340 31 Apr 3 1997 148357 ASCII
A28/CR3A2 NS1DCIBT142ACO2TOOO.cut XLfl.341 28 Apr 3 1997 132816 ASCII
AZU/CR3A28E16OCIATOOOACIITOCO.Put eXLfi.342 30 Apr 3 1997 136291 ASCII
A28/CR3A2SNI6DC1BTOOOACIIT142.cut XIf1.343 31 Apr 3 1997 148274 ASCII
A2S2CR3AZSR16DCI1T142AC02TOOO.cut XL1.344 28 Apr 3 1997 132567 ASCII
A28/CR3A2SU17DCIATOOOACIBTOOO.cut XLf1.345 30 Apr 3 1997 135373 ASCII
A2U8CR3A2fU17DC18TOOOAC18T142.cut MXLf.346 31 Apr 3 1997 1477M6 ASCII
A28UCR3A28N1hDC1BT142AC02t000.cut dXLfl.347 28 Apr 3 1997 132069 ASCII
A2UICR3A28UI8DCIATO0OACIBTOOO.cut axLf1.348 29 Apr 3 1997 133801 ASCII
A28/CR3A2&kilDCIETOOOAC1BT142.cut eXLf1.349 31 Apr 3 1997 145776 ASCII
A281CR3A2uBNDCIB1T42ACO2TCOO.CUt XLfl.350 27 * Apr 3 1997 129903 ASCII

Ceextor Tape Sackup Nuber of Flte Date Flte tize File Type
Fite Nane File Name Print Pages (Output) (Bytes) dForst)

_........................................ ........... ................ ......... .......... .. ... _........ .........

A291CR3A16UOlDC03TOOOAC03Tl68.cut XLfl.351 37 Apr 3 1997 169910 ASCII
A29/CR3A16U01DC03W165AC03TZ50.cut aXLf1.352 36 Apr 3 1997 16653M ASCII
A29/CR3A16U02DCW3TOOOAC03Tl68.cut - XLf1.353 38 Apr 3 1997 17442J ASCII
A29/CR3A16102DC03T168AC03T250.Cut aXLfl.354 37 Apr 3 1997 169121 ASCII
A29/CR3A16NOWOC3TOOOAC03T168.cut aXLfl.355 3J Apr 3 1997 174677 ASCII
A29/Ct3A16N03DC03T168AC03T250.cut XLf1.356 37 Apr 3 1997 169997 ASCII
A29/CR3A16UO4DCW3TOOOAC3tl68.cut adLfl.357 38 Apr 3 1997 175092 ASCII
A291CR3A16U04DCW3tl6IAC03T25O.cut aXLfl.358 37 Apr 3 1997 170163 ASCII
A2VICR3A16N05DC03TOOCACOCT16B.Cut aXLfl.359 39 Apr 3 1997 175424 ASCII
A291CR3A16UOSDCC3T16JAC03T25O.Cut aXLf1.360' 37 Apr 3 1997 170416 ASCII
A29/CR3AM6U06DCO3TOOOACO3T168.Cut XLfI.361 39 Apr 3 1997 175424 ASCII
A29/C33A16306DC03t16BAC03T250.Cut aXLt.362 37 Apr 3 1997 170416 ASCII
A29/CR3A16107DC03TOOAC0tl168.eut eXLfl.363 39 Apr 3 1997 175424 ASCII
A29/CR3A16N07DC03T169AC03T250.eut XLf1.364 37 Apr 3 1997 170416 ASCII
A291Ct3A16NO08C03TODOACWT163.cut aXLfl.365 39 Apr 3 1997 17S424 ASCII
A29/C03A16NOSDC03T16BAC03T250.cut XLf1.366 37 Apr 3 1997 170333 ASCII
A29/C03A16UN090C03TOOACM31168.cut .aXLf1.367 38 Apr 3 1997 175258 ASCII
A29/Ct3A16N09DC03T16UAC037250.cut AXL1.368 37 Apr 3 1997 170333 ASCII
A29/CR3AI6NIODC03TOOOACU3T16U.cut &XLf .369 38 Apr 3 1997 175092 ASCII
A29/CZ3Ai6NIODC03TI68AC03T250.eut OXLf.37= 37 Apr 3 1997 170246 ASCII
A29/CR3Ai6NIlDCO3TOOOACO3tI68.eut XLfl.371 38 Apr 3 1997 175009 ASCII
A29/CR3A16NIIDC03TI6BAC03T250.cut dXLf1.372 37 Apr 3 1997 169492 ASCII
A29/CI3Ai6SN2DC03TOOOAC=3TI68.cut aXLfl.373 38 Apr 3 1997 173009 ASCII
A29/CR3A16N12DC03T16JAC03T250.cut aXLf1.374 37 Apr 3 1997 170163 ASCII
A29/C13A16N13DC03TOOOAC03T168.cut XLfM= 3 38 Apr 3 1997 175175 ASCII
A29/CR3A16N13OC03T16BAC03T250.cut XLfl.376 37 Apr 3 1997 170416 ASCII
A29/CR3Ai6Ni4DCO3TOOOAC03TI68.cut aXLfl.7T 39 Apr 3 1997 175192 ASCII
A291C13A16N14DC03 16BAC03t250.rut aXIfl.378 37 Apr 3 1997 169201 ASCII
A2W/CR3A16LlSDC03TOOOACO3T168.cut XLf1.379 39 Apr 3 1997 175026 ASCII
A29/CL3A16Nf$DCO3T168ACC3T250.sut XLf1.380 37 Apr 3 1997 168976 ASCII
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A29/CRA169160CT00AC03T16B.n XLfi 1.381 38 Apr 3 1997 174 - ASCII
A29/CR3A16N16DC3T168C03T250.cut XLfl .3 3 Ar 3 197 1631 ASCII
A29/CR3Al6vlDCD3TO AC0T1S8.cut 0f1.383 38 Apr 3 1997 1739 ACII
A29/c31631l7CO3T168AC03T230.cut OXf0.384 35 Apr 1W7 16312 ASCII
A29/CR3Al6NIaDCC3TOOOACO3TI68.cut oLf 1.385 3B Apr 3 1997 17470 ASCII
A29/CR3Al6KB10C03T168AC03T250.cut UOfl.386 35 Apr 1997 161547 ASCII
A29/CR3A2ZNODCZTOOOAUO3TOOO.cut f 1.387 29 Apr 3 197 136053 ASCII
A29/CR3A22MO2DCZOTOOOACO3TOOO.cut dtf 1.3U8 30 Apr 3 1997 1 ASCII
AZ9/CRAW22NO3DCO2TOOOACO3TOOO.cut aXLfl.3J9 30 Apr 3 1997 138700 ASCII
A29ICR3AZZXOUCD2TOOOAC3TOOO.cut aXLf 1.390 30 Apr 3 1997 139283 ASCII
A29/CR3A22NO5DCOZTOOOACO3TOOO.eut Xf01.391 30 Apr 3 1997 139285 ASCII
A29/CR3A22NO6DC02TOOOACO3TOOO.cut auf 1.392 30 Apr- 3 1997 139285 ASCII
A29/CR3A2ZNO7DCOZTOOOAC03TOOO.cut aXLf 1.393 30 Apr 3 1997 139285 ASCII
A29/CR322mO8OCOZTOOOACO3TOOO.tut dXLf 1.394 30 Apr 3 1997 139285 ASCII
A29/CR3A22O9MC0ZTOOOACU3TOOO.eut axLfl.395 30 Apr 3 1997 139202 ASCII
A29/CR3A2ZIlODCZTOGOACM3TOOO.cut aXfl.396 30 Apr 3 1997 139119 ASCII
A29/CR3A22NIIDCO2TOOOACO3TOOO.cut aXLl.397 30 Apr 3 1997 139136 ASCII
A29/CR1221NIZDCC2TOOOACO3TOOO.cut aXfl.398 30 Apr 3 1997 139053 ASCII
A29ICR3A22Ni3DCOZTOOOACO3TOOO.cut XLf1.399 30 Apr 3 1997 139053 ASCII
AZ9/CR3A22N14DCOZTOOC3TOOO.cut aXfl.40 30 Apr 3 1997 139053 ASCII
A29/CR3A22NISDCO2TODOOACOTOO.cIt aXfl.401 30 Apr 3 1997 139036 ASCII
A29/CR3A22116DCOZTOOOACO3TOOO.ut aXfl.402 30 Apr 3 1997 138953 ASCII
A29/CR3AZZ170COZT000AC03TOOO.cut aXfl.403 30 Apr 3 1997 13864 ASCII
AZ9/CR3A^221NDCOZTOOOAC03TOOO.eut aXL1.404 30 Apr 3 1997 137057 ASCII
A29/CR3A29NO1OCIATOOOACIBtOOO.cut afI.405 29 Apr 3 1997 132805 ASCII
A29ICR3A29NOIDClBTOOOACIBT142.eut XLfl.406 31 Apr 3 1997 143503 ASCII
A29/CR3A29010OCIBT142ACO2TOOO.eut aXfl.407 27 Apr 3 1997 129484 ASCII
AZ9/C329NODClATOOOAC1UTOOO.cut aLfI.408 29 Apr 3 1997 134714 ASCII
A29/CR3A29NO2DCIBTOOOACiBT142.cut aXtfI.409 31 Apr 3 1997 146776 ASCII
A29/CR3A291O2DCIBT14ZAC02TOOO.cut aXfl.410 28 Apr 3 1997 131148 ASCII
A29/CR3A29NO3DCIATOOOACISTOWO.eut oafl.411 30 Apr 3 1997 136208 ASCII
A29/CR3A29NO3DCIBTOOOACIBTI42.cut AXfI.412 31 Apr 3 1997 148108 ASCII
AZ9/CR3AZ9U03DClBT14ZAC02TGOO.eut XLfl.413 28 Apr 3 1997 132318 ASCII
A CK/CR3A29N040C1ATOODAC1UT0OO.eut uXLfl.414 30 Apr 3 1997 136623 ASCII
A29/CR3A29NO4OC1BTOOOACIUI142.cut aXLfl.415 31 . Apr 3 1997 148274 ASCII
A29/CR3A29U04DClBT14ZAC02TOOO.cut XLfl.41d 28 Apr 3 1997 132816 ASCII
A29/CR3A29U05DCIATOOOACIlTOOO.cut aXLf1.417 30 Apr 3 1997 1371Z1 ASCII
A29/CR3A29NOSDCIBTOOWAC16T142.cut aXLfl.418 31 Apr 3 1997 148440 ASCII
A29/CR3A29NO5DC18T142AC02TOOO.cut XLf1.419 28 Apr 3 1997 132899 ASCII
A29/CR3A29NO6DCIATCOGACIItOOO.cut aXLlf 1.420 30 Apr 3 1997 137287 ASCII
A29/CR3A29NR6DCIBTW OAC1ET142.cut aXLfl.421 32 Apr 3 1997 148527 ASCII
A29/CR3A WU06DClET142AC02TOOO.cut aXLf1.422 Z8 Apr 3 1997 133065 ASCII
A29/CR3A29NO7DCiATOOOAC1BSOO.cut XLf1.423 30 Apr 3 1997 137370 ASCII
A29/CR3A29NO7DCSBTOOAClBT142.cut aXLfl.424 32 Apr 3 1997 148527 ASCII
A29/CR3A29N07DCIBT142AC0ZTOOO.cut XLfV1.425 28 Apr 3 1997 133148 ASCII
A29/CR3A29RO8DClATOOOACIBTOOO.cut aXfl.426 30 Apr 3 1997 1373O ASCII
A29/CR3A29NO8DCIBTOOOACUIT142.cut aXLfI.427 31 Apr 3 1997 148444 ASCII
A29/CR3A29NOSOCIBT14ZACO2TOOO.cut XLfU .42 Z8 Apr 3 1997 133148 ASCII
A29/CR3A29NU9DCIATOOOACIBIOOO.cut aXLfl.429 30 Apr 3 1997 13730 ASCII
A29/CR3A29NO90C1BTO00ACItB142.cut aLfl.430 31 Apr 3 1997 143444 ASCII
A29/CR3A29N M Cl1TI42AC0U0too.cut aXLfl.431 28 Apr 3 1997 133148 ASCII
A29/CR3A29UIODCIATOODACIBTOOO.cut XLf1.432 30 Apr 3 1997 137287 ASCII
A29/CR3A29Rl0DC1BTOOOAC1BU142.cut rXLf1.433 31 Apr 3 1997 145444 ASCII
A29/CR3AZ9NIWC1BT14ZACOZtOOO.cut aXL01.434 28 Apr 3 1997 133065 ASCII
A29/CR3A29NlIDCIATOOOAC1BTOOO.cut XLf1.435 30 Apr 3 1997 137204 ASCII
A29/CR3A29NllDCIBTOOOACIBt42.cut XLf1.436 31 Apr 3 1997 141357 ASCII
A29/CR3A29UIlDClSTI4 UC022tOOO.cut AXL1.437 Z8 Apr 3 1997 133065 ASCII
AZ9/CR3A29Ni1DCIATOW AClBTTOO.cut aXLfl.438 30 Apr 3 1997 137121 ASCII
A29/CR3A29Nl2DCIBT0O0AClBt142.cut aXLfl.439 31 Apr 3 1997 14t357 ASCII
A29/CR3A29U12DClOT142AC02tOOO.cut aXLfl.440 28 Apr 3 1997 133065 ASCII
A29/CR3A29UI3DCIATOOOACIBTO0O.cut aXLEI.44l 30 Apr 3 1997 137038 ASCII
A29/CR3AZ9Sl3DCIBTOOOACIltt42.eut aXLI.442 31 Apr 3 1997 148357 ASCII
A29/CR3A29Wl3DClBT142AC02TWOO.cut aXLf1.43 8 Apr 3 1997 133065 ASCII
A29/03A294CCIATOOOACIITOWO.cut aXLfl.44 30 Apr 3 1997 136955 ASCII
A29/CR3A29I14DClBTOOOACIIT14Z.cut aXLfl.445 31 Apr 3 1997 148440 ASCII
A29/CR3A29U140ClBT142ACOZTOOO.cut aXLfl.U 6 2t Apr 3 1997 133065 ASCII
A29/CR3A291O5DCIATOOOACIUTOOO.cut aXLfl.447 30 Apr 3 1997 136789 ASCII
AZ9/CR3A29IS5DClBTOOOACIBT142.cut XLfl.44U 31 Apr 3 1997 148440 ASCII
A29/CR3A29lDSCiBT142ACO2TtOO.cut sXLfI.449 28 Apr 3 1997 133065 ASCII
A29/CR3A29SlUDCUATOOOACIUTOOO.cut AXL.450 30 Apr 3 1997 136457 ASCII
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f A29lcR3A29HiWDCIITOOOACIST142.eut
A29,C33A29H16DC13T142Ac02T000.cut
A29/CR3A29,lI7DCIATOODACISTGOO.cut
A29/CR3U29Wi~hC1iTODOACIITI4Z.cut
A29/CR3A29U17bC1BT142ACO2T000.Cut
A29/CR3A29UI8DCIATOOOACIUTOOO.cut
A29/Ca3A29Nl$DCi8TGOOAC1TIT42.Wu
£ 29/CR3A29H1WOC1UT142AC021000.eut

aXLf l.4Sl
*XLf1.452
XLf 1.453
XLf1.454
AXf 1.45
XLft.456
AXfl.457
aXLf 1.4s5

31
28
30
31
28
29
31
la

pr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

I
3
3
3
3
S
3
3

1997
1997
1997
1997
1997
1997
1997
1997

148T57
132982
135S44
148025
13401
133967
145946
130S67

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I

Computer

01/cR3A01N02DC01T000ACIBT00.Cut
01/CR3AINO3DCOIT000ACIITOOD.Cut
01/C 3AO1IUM4CO11OOOAC1STODO.OUt
01/CU3AO1NOSDCOITOOOACIBTOOO.cut
*1ICRUAIOOU CO1ITOOAC1BTOOD.cut
Ol/Ca3£OIH70001TOODACIITOOO.cut
01/Ca3U1OUM01T000ACU5IOO0Jut
O1/CA3AOIN09DCO1TOOOAC1BIOOO.hlat
Ol/CA3A0IN10DCOITOOOACIBTOOO.out
D1/CR3AO1IUDIOITOOCAC1BTOO.eut
01/CR3AOIN12DCOITOOOAC1BTOOO.Cut
O1/Ca3AOIN13DcOIT00OACIITOOO.out
al/CRUD01MO4CO1T000AC1BTOOO.cut
S1/CR3AOINI5MOcOTOOOACIRTOGO.Cut
O1/CR3A01N160CO1T000ACIBTO00.Cut
G1/CRUA01N170D01T000AC15T000.cut
ol/CR3AOIN18OCOITOOOAC1ITOOO.cut
OI/CR3A26MI01C13T000&C1ST142.cut
ol/CR3A2UG2DClBTCOOAClBT14Z.cut
ol/c33A26N030ClOT000AClBT14Z.cut
O1/CR3A26NO4DCiBTOOOAC1IT142.curt
Ol/MR326wO5OCIUTOOOAClBT142.cut
a1/CR3A26NO6OCI3TOOOACIBT142.cut
o1/cR3A26107Dc13T000AC13T142.cut
O1/CR.3A26N080CllT000AC1BTl42.cut
O1/CRUA6NOMCIOTOOOACIBT14Z.gut
G1/CRUA26IODCl8TOOOAC1STi4Z.cUt
01/CRUAZI1DCIOTOOOACI3T14Z.cut
e1/cRUA26I2DCllT000AClB7142.eut
OI/CRUA26NI3DCl8TOOOACIUT14Z.eut
G1/CRUA26N140ClBT000ACl8T142.cut
GI/CR3A26N150C1UTO0GAC13h14cut
OI/CR3AMI6NICllTOOGAC1UTI4Z.cut
O1/CR3A26I7DCIIT000ACiUT14Z.cut
O1/CRUA26118DC1BT000AC1UTl42.cut:

Tape Backup
File lame

...........

Xlf 1.459
SXLf1.460
aXLfl.461
Xlf 1.462

MXLf t.43
.XLf 1.464

*XLf1.466
aXLfl.467
*XLf1.46U
XLf .469

*XLf1.470
*XLf1.471
axLf1.472
aL1.473
ILfI.474

aXLfl.475
&XLf 1.476
XLt1.477
aXlf1.478
axLfl.479
aXLf 1.480
aXLf 1.481
XLfl.482

XLf1.483
XLf1.484

aXLf1.485
aXLf 1.486
aXLfl.487
XLf 1.48U
4XLf1.489
aXf 1.490
aXLf 1.491
XVf1.492
XLf01.493

*X0f1.494

Nu1wr of
Print Pages
...........

30
30
30
30
31
30
30
30
30
30
30
30
30
30
30
30
29
29
40
41
41
41
41
42
42
42
42
42
42
42
42
42
42
41
41

39.

Fite Data
(output)

Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 199
Apr 3 197
Apr 3 1997
Apr 3 197
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 197
Apr 3 1997

-Apr 3 197
Apr 3 1997
Apr 3 1997
Apr 3 197
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 199
Apr 3 1997
Apr 3 1997
Apr 3 199

*Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997

File Mize
(Uytes)

134260
136857
13738
13777
138534
13433
134690
13856
134856
13477
134607
1347
134856
134607

134524
134109
133125
132129
17J485
181315
18311
182664
1K4453
185038
185291
185291
185291
135208
185125
155208
185291
185291
135374
184018
182225
174701

File Typ
(Format)

ASCI I
ASCI I
ASCI I
ASCI I
ASCI I
ASCI I
ASCII
ASCl I
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII

WIT

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

Caiquter
FlLe Naine

A18z/C33A01H01DC0aT000ACU08T97.cut
A1Iz/CR3A01l010c08T097AC08T139.Out
AISZ/c3A1OIODCO8T139AEOST4O4.Cit
A18z/Ca3AOINO1DC08T4O4ACOT4O9.cut
AIgz/CR3AOIN0IDCO8T4O9ACO8TS15.cutl
AMB/C3UDIN02DCOST0DGA M T097.cut
A18z/C23A01H02DC08T097AC08T139.cut
Algz/CR3A01102DC08T139AC08T404.cut
Al~z/Ca3AOINO2DCO8T404ACO8T4O9.cut
Al8z/Ct3AOIM M C08T409AC08T515.cut
A18z/ER3A01N030C08T000AC08T097.Cut
A18z/Ct3A0?I103C~aT097AC0aT139.cut
A¶6z/CR3A01l03DC08T139AC08T404.cut
A¶8z/CR3A01103CIaT404AC08T409.cut
A18z/CR3UOIN03DOcOT4O9ACOBTS1S.cut
Alft/C3AOIK M OaOTOOCACOBT097.cut

Tape Backup
File lame

...........

X0f1.495
XIf1.496
X0f1.497

SXLf1.498
XIf1.499
U0f1.500
&XLfI.501
aXLfl.502
&XLf1.503
alfl.504
Xltl.505
XLtl.506

aXLl.507
XLt1.508

aXLf1.509
oXf l.510

Numer of
Print Pages
...........

31
32
32
32
33
32
32
33
33
33
32
32
33
33
34
32

File Date
(output)

Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997

Jul 17 1997

File Size
(Bytes)

.........

146424
150233
150041
153769
156328
149167
153004
153245
156536
158241
150088
154332
154083
156951
158826
150835

File Type
(Format)

.........

ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
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A1W2/CO3A01k04MCOT097AC08T139.cut
AI18/C3A04D1O4 T139At08T404.CUt
A1z/Ca3A01M4NUC08T404AC08T.Cut
A182/WCaDL WC8T409AC08T515.CUt
A1Bz/CR3A0IIO5ODcCTOOOAcO8TO97.cut
Al /ClA01E05DW087097AC08T139.cut
A1BCAUDh05~0COST139ACOST404.cut
A18z/ERW1R05DOCO404AC08T409.Cut
A18zIC23AD0K0SDC8T409AC08T515.eut
A18z/a3AOhKO6W0OTOODAC08M.Cit
Al8z/CRDO1UO6C08T097ACO8T139.Out
AM/CA019060CU8T139ACO8T404.cut
A18z/CRAO1K06OC08T404AC08T409.cut
A18z/ERU01MC8T409ACO8T515.tut
A18z/Ct3A01N0DTC08T00TAOACT097.cut
A15z/CIAOK07lOC8T097AC08T139.cut
A18z/lUAOCMOU08139AC08T404.cut
A182/c23A0130700D8404ACOT409.cut
AIz/CR3A0IN70OC8TO409ACO8T515.Cut
A1Sz/CR3A1NO8CO08TODOAcC8T097.cut
A1Sz/CR3A1IOY08COTTW7AC8T139.cut
A18z/Cl3A01N088DCOT139AC0T404.cut
AlCz/CR3A0OlMCOZAT4KACOZT409.cut
A182/CR3AD1i108C08T4O9ACO8T515.ctut
A18z/CR3A01N10908COTOOACOST097.cut
A15z/CR3AO01Y09DCOT097ZACOT139.0ut
A18z/CR3ADINO9DcO8T139ACO8T4O4..ut
Al8z/CR3AOlKO9DCOWT4KAC8T409.St
A1Sz/CR3AIM090DW8T409AW08T51S.eut
A18z/CR3A01U1C0D=T00AC08T097.sut
A18z/CR3AOU110ZCOTW97AC08T139.cut
A18z/CR3ADINICODC8T119A CMT404.eut
A18z/CR3A01U1IDW8 I04AC0tT409.et
A18z/CR3AONIDDC 08T409AC08TS5S.cut
AIBz/CR3AOINI DCC087t0ACO08T097.eut
AI8z/CR3AONIllDCOBTW97ACO8T139.eut
Al1z/CR3A01111DC08?139ACOZT40K.eut
Alz/CR3AOItl 1D08T4O4ACOT409.cut
A18z/CR3A1lU11DW08T409AC08T5S.cut
Alz/CR3AOINIZDCOBTOOOACOttO97. cut
A1Bz/CR3A01Y12DCO8TW97ACOZT139.cut
A18z/CR3A0lU12DlD8T139AC0T404.cut
AI8z/CR3AOINl2DCO8t40KAC08T409.cut
AIz/CR3AOINIZDCO8T409ACO8TSS .eut
A18z/CR3AOlUI3DCO8TOOAC8TO97.Sut
A1Bz/CR3A01DI13D0C8TO97ACOBT139.cut
AM8z/CR3A0113D CM T139ACO8T40 .cut
A18z/CR3AOlY13DC08T4KACOWT09.cut
AlBz/CR3AO1DN13CO8T409ACOZTS15.cut
AiBz/CR3AOIN14DCOtOOOAC8TW97.cut
A1Mz/CR3ADlN14DC089O7AC08T139.cut
Al~z/CR3AO1N14DCO8T139ACO8T4O4.cut
A18z/CR3A0114SCU0T4A08T409.cut
Algz/CR3A1UN14D=T409AC08T515.eut
AlBz/CR3AOUINSDCOSTOOOACO8TO97.CUt
Al1z/CR3AOIllSDCO8TO97AC08T139.cut
AlWz/CR3AOINISD=ZT139ACO8T404.cut
A18z/CR3A01Y15DWT404ACOT4W09.cut
AI82JCR3AO1Y15DWt409AAC8TS15.cut
Al8z/CR3A0OIN16DCWTOOOACOZT097.cut
Al8z/CR3AOY16DC08T097AC08T139.cut
A18z/Ct3A01N16C08T139AC08U04.cut
Al8z/C13AOlY16DWZT404AC0tT409.cut
A18z/C13A011ik6D~CT409AWT515.Cut
Alfz/CR3A01N1TNCOSTOODACO7M.cut
Algz/CR3A01I17DC08T97AC8T139.cut
A1Jz/CR3A011117DCOt139ACDBt4K .cut
AIgz/CR3AC171DCOST40KAC0t409.cut
A8z-/CR3A01N17DCO0T409ACO0tSIS.Cut
AlWZ/CR3AOINaDCOBTOOOACOTIO7.cut

8XLfl.511
aXLf 1.512
aXLf1.51 3

aXLf 1.514
8XLf 1.S15
aXLf 1.516
aXLf 1.517
AiLt 1.515
XLf 1.519
aXtV1.520
aXLf 1.521
anLf1.522
XLt1.523

dtLt1.524
SXLfI.S25
dxLf1.S26
XLf1.527
00Lf1.529
aXLfI.529
uXLf 1.530
aXLfl.531
aXLfI.532
SxLf1.M
XLfl.534
eXLf1.535
XLf 1.536
nXLl.53

XLf .53t
mf 1.539

aXLf 1.540
Wf 1.541

XLfl.542
XLfl.543
sXLf1.514
anLfl.545
sXLf1.546
aXLf 1.547
GXMl .548
aXLf .549
aXLEl.550
aXnfl.551
aXLW1.552
aXLfl.553
aXLE1.554
aXLt.555
aXL1.556
aXL1.557
aXLfl.553
aXL 1.559
aXL1.560
aXLf1.561
aXLfl.s62
XL 1.553
aXLf1.564
aXLf1.565
OXL01.566
Mfl.567

eXLf 1.568
MfLf1.569
aXLf1.570
Lf1.571

aXLfl.M
aXL 1.S73
aXL1.574
aXLI.57S
aXLtE1.576
aXLE1.577
aXLf1.7
aXLt1.579
0XL01.580

Jut 17 1997
jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
jul 17 17
Jut 17 1997
Jut 17 1997
Jul 17 1997
Jut 17 1997
Jutl 17 1
Jut 17 1997
Jul 17 199
Jut 17 1997
Jut 17 1997
Jut 17 3997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jul 17 1997
Jut 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 18 1997
Jul Is 1997
Jul 1 1997
Jul 18 1997
Jul la 1997
Jul 18 1997
Jul1 1997
Jut 18 1997
Jul 18 1W9
Jul 18 1997
Jul1 1997
Jul 1t 1997
Jul 18 1997
Jul 18 1997
Jul l 1997
Jut 18 1997
Jut l 1997
Jutl 18a 1
Jut 18 1997
Jut 18 997
Jut a197
Jut 18 1997
Jul1 1997
Jul 18 1997
Jut l18 1997
Jut 18 1997
Jut 18 1997
Jut 18 1997
Jut l 1997
Jut 18 1997
Jut 18 1997
Jul 18 1997
Jut 18 1997
Jut 18 1997

1S5000
154498
157366
159121
151001
153083
154498
157615
1591Z2
151001
155166
15U9t
1S7698
1592Z7
1l1001
155166
1S4415
157698
159370
151167
155166
SU.15

157698
159370
151001
155166
1s441s
157498
159287
151084
1S5166
154332
157615
159204
150918
155000
154415
157449
158909
150333
154502
154332
156951
158826
150167
15C170
15C249
1s7117
158992
149665
154000
154079
157034
158992
149752
1538S4
153996
157117
158992
149835
153917
154000
157117
158992
149337
153668
153581
156702
lSt573
147590

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCtI
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
SCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
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-- - A18dzCRt3AO01 DC08T097AC0T139.eut Xf I1.581 32 Jul 1s 1997 151316 ASCII
J AI8ZICI3AAOiNlOCO3T139ACW8T4".cut AXLI. 5 33 Jul 18 1997 151917 ASCII

A18z,/CA0N1W8DECDT4A=OT409.cut .1. .583 32 Jul Is 1997 15482 ASCII
AI801C3AIH81IOCO8T409AZOTSIS.eut .1f 1.584 33 Jul 1a 1997 157M ASCII
A15Z/= G1DC1AT ACO 8TOOcu.Mt axLf 1.58 36 Jul 17 1997 151872 ASCII
AISZ/CAI8OUDCU TOODA TOOO.cut afl..6 36 Jul 17 19 153615 ASCII
AI8ICAIINO3OC¶ATOOOACOBTOOO.cut of 1.587 36 Jul 17 1997 1542 ASCII
AlOW0C43AIDUCClATOOOACO8T .cut aXf 1.588 36 Jul 17 1997 154528 ASCII
AISzCR3AI8ODCIATOOOAC08TOOO.cut dtSl 589 36 Jul 17 1997 15469 ASCI I
AlWCRUAIUO6OCIATOOOACOSTOOO.Out aXE 1.590 36 Jul 17 1997 154853 ASCII
AIWCRI87CIATOODAC08TO0D.cut enfl.591 36 Jul 17 1997 15S351 ASCII

AM/CRAAUI8N8CDATOOOACOWTOOO.cut WLf 1.592 36 Jul 17 197 155351 ASCII
AlfCR3AUI89OCIATOOOACO8TO .cut oXfl.593 37 Jul 17 1997 158S5 . ASCII
AlWCR3A18NlOOClATOOOAC08TOOO.cut anfl.594 37 Jul 17 1997 157864 ASCII.
A18ICR3Al5MIDCIAIOOMACO8TOOO.eut : aLE 1.595 37 Jul 17 1997 1583 ASCII
AiWcR3AI8W12DCIATOOOACO8TOOO.cut axLf 1596 37 Jul l8 1997 157954 ASCII
Alz/CR3AIU813CDCATOOOACO0TOOO.cut aXlE1 S97 37 Jul 18 1997 157353 ASCII
AlWiCRAINI4DC1ATOOOACOSTOOO.eut anfl .S98 37 Jul 18 1997 5770 ASCII
AlIWCR3A18S115CIATOOOAC08TOOO.Cut anfl.S99 37 Jul 18 1997 157353 ASCII
AlIzCR3A1U16DCIATOOOAC08TOOO.cut afL 1.600 37 Jul 18 1997 157436 ASCII
Al8z/C3Ai18 170C1ATOOOACO8TOOO.cut axE1.601 36 Jul 18 1997 156108 ASCII
Alft/CRUAII8OCIATOOD OCU8TOOO.eut aXfl.602 36 Jul 18 1997 15* 97 ASCII

Coqruter Tape lackp, Ruwer of Flte Date Flte sIze File Type
File Name File Name Print Pages (output) (lytes) (FVrmt)

___..................... __............. . ____ ... .........._. .. ......... ............. ................. _

Algaz/CR3AOINOIDCO9TOoAC09TIS8.Cut aXLf 1.03 35 Jul 17 1997 166393 ASCII
Algaz/CM3A 010C09T15BAC09T219.9ut aXfl.604 29 Jul 17 1997 135895 ASCII
A1saz/CR3AO01OlDC09T219AC09T36 .cut .nfl.605 36 Jul 17 1997 168811 ASCII
Al8az/CRSAOURO2DCOTOOOACO9T158.cut *XLfl.606 36 Jul 17 1997 169800 ASCII
Alaz/CR3A01U02DC09T158AC09T219.cut aImf1.607 29 Jul 17 1997 139223 ASCII
A1a21/CR3A01N02DC09T219AC09T363.cut aXLl.608 36 Jul 17 1997 171969 ASCII
A18aztCR3A01IlO3DC09TOOOAC09TlS8.eut aXL 1.609 36 Jul 17 1997 171551 ASCII
AlgaZ/CR3AO1N03DC09TIS8ACO9T219.cut aXL1.610 29 _ Jul 17 1997 139808 ASCII
A18az/CR3A01N03DC09TZ19AC09T363.CUt dntl.611 36 Jul 17 1997 173301 ASCII
Al1a2/CR3AO1KOUDC09TMOOACO9T1S8.Cut AXLfl.612 37 Jul 17 1997 171966 ASCII
Al8aZ/CR3A01104DC09T158AC09TZ19.cut aE1.613 30 Jul 17 1997 U0306 ASCII
A18az/CR3A11N04DC09TZ19AC09T363.ut aXftl.614 37 Jul 17 1997 173720 ASCII
Al8az/CR3AD1N05DC09TOOOAC09T1S8.cut XLt1.615 37 Jul 17 1997. 17246 ASCII
Alhsa/CR3AOINO5DCO9T1S8AC09T219.cut aXLl.616 30 Jul 17 1997 140555 ASCII
Al1zICR3AOIN05DCO9T219AC09T363.cu d fl.617 37 Jul 17 1997 17320 ASCII
AlaJCR3AOzC IO6DO6CT0O9 AcO9T158.sut aXLEI.618 37 Jul 17 1997 172547 ASCII
AlBaz/CR3A0I106DCM9TIS8AC09TZ19.cut aXLfl.619 30 Jul 17 1997 140721 ASCII
A18az/CR3AO1IIOIOC09T219AC09T363.cut aXLtl.620 37 Jul 17 1997 173720 ASCII
AUaz/CZ3AOLINO7DCO9TOOOACO9T¶58.cut aXLEf.621 37 Jul 17 1997 172547 ASCII
A18az/CR3A01107DC09T158AC09T219.cut aXLl.UZ 30 Jul 17 1997 140721 ASCII
Al8az/CR3A01N07DC09T219AC09T363.cut aXLfl.623 37 Jul 17 1997 173720 ASCII
Alaaz/CR3A01108006DWT0AC09T158.cut aXLf1.624 37 Jul 17 1997 1T2630 ASCII
Algaz/CR3A011108C09T15AC09T219.cut aXLt1.625 30 Jul 17 1997 140721 ASCII
A18az/CR3A010I8C09T219AC09T363.eut aXL1.626 37 Jul 17 1997 173720 ASCII
Alaz/CR3AOIX09DC09TOOOACO9TIS.out aXLf1.627 37 Jul 17 1997 172547 ASCII
A18az/CR3A01II09DC09T1S8AC09T219.eut aXLl.628 30 Jul 17 1997 140721 ASCII
AlIaz/CR3A01N09DC09T219AC09T363.eut aXLf1.629 37 Jul 17 1997 173720 ASCII
A18az/CRA0OINDC09TOO0AC09TIS.cut aXLtl.630 37 Jul 17 1997 172464 ASCII
AIUzICR3A1IN100C09TIS8ACO9T219.cut aXLt1.631 30 Jul 17 1997 140638 ASCII
A18az/CR3AOINIOCO9T219AC09T363.cut aXLf .632 37 Jul 17 1997 173720 ASCII
A18uz/CR3AO1111DCO9TOOOAC09TIS8.cut aXLtl.633 37 Jul 17 1997 172215 ASCII
Alaz/C*3A01111DC09T158AC09T219.cut &XLfl.634 30 Jul 17 1997 140306 ASCII
A18azxjCR3AO1INIDCO9T219ACO9T363.cut aXLfI.135 37 Jul 17 1997 173637 ASCII
Al8axZCR3AO112DC09TOOACM9T5I.cut aXLf1.636 36 Jul 1T 1997 171713 ASCII
AIazaICR3AOhN12DCO9TI58ACO9T2i9.cut aXLI.637 29 Jul 17 1997 139891 ASCII
Alaz/CIM3A01112DC09T219AC09T363.cut GLXI .638 36 Jul 17 1997 n7222 ASCII
Altaz/CR3AO11N3DC09TOOOACM9TISa.cut aXLfI1.39 36 Jul 17 1997 171298 ASCII
Alaz/CR3A01f130C19T158AMC0219.cut aXLfl.6C0 29 Jul 17 1997 139642 ASCII
A¶azICRSAOIE13DCO9TZ19AC09T363.cut XLfI.641 36 Jul 17 1997 1728 ASCII
A18gazCR3AOIN14DC09TOOAC09TIS8.cut aXLfl.642 36 Jul 17 1997 171381 ASCII
Aia/CR3A0OIE14DC09TI5ACO9T219.cut aXLl.643 29 Jul 17 1997 139642 ASCII
AlBaz:CR3A01N14DC09T219AC09T363.cut aUtLf.U14 36 Jul 17 1997 17286 ASCII
AlgazCR3AOINSDp090TOOACO9TI58.cut aXLl.64S 36 Jul 17 1997 171381 ASCII
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A18azJC3AO1U15DCO9T15BACO9T219.-ct .xf 1.646 29 J 17 1997 139559 ASCII
AIgaz/C3A01N15DC09T219AC09T363.cut auf 1.647 36 Jut 17 1997 1726 ACII
AigaZjMC3 IN1ICO9TOOOACO9TIS8.Cut Wf 1.6U 36 Jut 17 1997 171291 ASCII
AIlZ/C13A01N16DC09T158AC09T219.cut SW f.69 29 Jut 17 1997 139725 MCII
AtzI8/C3A01"16DC09T219AC09T363.cut anf 1.650 36 Jut 17 1997 172969 ASCII
AI8Z/CI3AOINIlbCO9TOOOAC09TI58.CUt aLfl.651 36 Jut 17 1997 170717 ACII
Al~az/C*AiU17OCW9TIS8AC09TS19.CUt anf1.652 29 Jut 17 1997 139642 ASCII
A18aCz/IRC3A0UlIC09T219ACO9T363.CUt atf 1.653 36 Jut 17 1997 172720 ASCII
AlISZ/CR3AOlIiC09TOOOAC09T1S8.Cut aXf1.654 36 Jut 17 197 167974 ASCII
AISaZ/CI3AOINI8SC09TIS8AO9TZ19.C9 SW 1.655 29 Jut 1 997 136895 ASCII
A18az/CR3AO¶1180C09T219AC9T363.cUt Xf1.656 36 Jut 1T 1997 171 ASCII
A8zZICR3AUI8O1DC1ATOOOAC09TOOO.Cut aXLf 1.657 * 35 Jut 17 1997 150M1 ASCII
A18aZ/CR3AIl8O2DCIATODOAC9TOO.cut aXLfl.65 36 Jul 17 1997 lSZ152 ASCII
ACzzZ/CR3A18O3DCIATOOOACTO9O.cut aXLt.659 36 Jut 17 1997 153237 ASCII
Al8az/CR3Ai8JN4DC1ATOOOAC09TOOO.Cut *XLft.660 36 Jul 17 1997 153615 ASCII
Algaz/CR3A18NO5DCiATOOOACO9IOW.cut dXLf1.661 36 Jul 17 1997 153691 ASCII
AiazJCR3AIINO6OC¶ATODOACO9TOOO.cut aXLfl.662 36 Jul 17 1997 154106 ASCII
Aiaz/ca3Ai8NO7C1ATOOOAC9TODOO.Cut aXLfI .663 36 Jul 17 1997 1543S5 ASCII
Alaz/CR3AI8NOaOC¶ATOOOAC09TOOO.Cut XLfI.664 36 Jul 17 1997 154355 ASCII
AlBZe/CR3AI8RNDCIATOOOACO9TOOO.cut aXLfl.665 37 Jul 17 1997 157449 ASCII
A1SaIZCR3AI8NIODCiATOOACO9TOOO.cut eXLf 1.66 37 Jul 17 1997 156951 ASCII
AI8az/CR3AI8N1IDCiATOOOACO9TOOO.cut XLf1.667 37 Jut 17 1997 1S041 ASCII
A18az/CR3AI8R2DCIATOOOACO9TOOO.Cut aXLf1.668 37 Jut 17 1997 156829 ASCII
AlazZ/CR3AI8Ni3DCIATOOOAC09TOOO.Cut XLf 1.669 36 Jul 17 1997 156145 ASCII
Alsaz/CR3AI8N14DCIATOOOACO9TOOO.cut aXLf1.670 36 Jul 17 1997 156145 ASCII
AiazIeR3AI8N1SDC1ATOOOAC09TOOO.Ct aXLfl.671 36 Jul 17 1997 156145 ASCII
AlCaZ/CR3AI8N16DCIATO0OACO9TOOO.cut aXLf1.6T2 36 Jul 17 1997 15614 ASCII
AI8az/CR3AI8NITDCIATOOOACO9TOOO.Cut XLfl.673 36 Jul 17 1997 15493 ASCII
Ai8az/CR3AI8NI8DCIATOOOACO9TO0O.cut XLf01.674 36 Jul 17 1997 153157 ASCII

Capter . Tape Backup Number of Fite Date FiLe SZt Flte Type
Fite Name file lame Print Pages (output) (Bytes) (Forat),_,,,,,,,,,,,______. _.............. 

....... .......... ......... ......... .........

A18bz/CI3AI8NOIDCIATOOACITOOO.cut XLf1.675 38 . July 17 1997 164208 ASCII
A18bz/CR3AIINOlDCIBTOOOAC1UT142.cut XLt1.676 36 July 17 1997 162716 ASCII
A18bI/CR3AU8IW2DCIATOOOACISTOOO.cut aXL 1 .677 38 July 17 1997 166615 ASCII
A18bz/CR3AtJ1O2DCBTOOOACIBTi42.cut aXLf1.673 36 July 17 1997 164795 ASCII
A18b27CR3A18N030ClATOOOAClBTOOO.cut XLt1.679 39 July 11997 167528 ASCII
Al8bz/CR3AI8O3DCIBTOOOACIBTi4Z.cut SXLf.680 36 July 17 1997 166542 ASCII
A£1bICR3Ai8MO4DClATOOOACIBTOOO.cut AX0l.681 39 July 17 1997 168026 ASCII
A18bz/CR3AIU8DCIBTOOOACIBTI42.cut XLt1.682 37 July 17 1997 167Z52 ASCII
A18bz/CR3AlUI05DCIATOOOACiTOOO.cut. &XLf.683 39 July 17 1997 16441 ASCII
A18bz/CR3AIROJ5DCIBTOOACIBT142.cut AXLf.U4 37 July 1T 1997 167S84 ASCII
Al8bz/CR3AI8O6DCIATOOOACIBTOOO.cut XLf 1.685 39 July 17 1997 16839 ASCII
A18bzCe3AuI8o6DlCUTOOACIST142.cut XLf1.66 37 July 1? 1997 167667 ASCII
A18bz/CR3AIO7DCIATOOOAC1UTOOO.cut aXLf1.687 39 July 17 1997 168922 ASCII
Albz/CIAa8NO7DCIBTOOACeiT142.cut zXLf.6U 37 July 17 1997 167667 ASCII
Al8bz/CR3A18 8DCIATOOOAC1UTOOO.cut zXLf1.689 39 July 17 1997 168922 ASCII
A18bz/CR3AI8tO8DCIBTOOOAC1lTI42.cut cXLf1.690 37 July 17 1997 167501 ASCII
Al8bz/CR3AI8IOMCD1ATOOOAC1BTOO.cut aXLf1.691 40 July 17 1997 172182 ASCII
Agbz/CR3AI8D90CI3TOOOACIT142.cut XLf1.692 37 July 17 1997 167335 ASCII
AI8bzx/CR3AI8IIOCIATOOOACIBTOOO.cut aXLfI.693 40 July 17 1997 17168 ASCII
AI/CR3AICOCISTOOOACIBT142.cut XLf1.694 37 July 17 1997 170512 * ASCII
A18W CR3AI8N1DCiATOOOACIU?00.eut fl1 .695 40 July 17 1997 1206 ASCII
Al8bz/CR3AI8NIDC1BTOOOACIUT142.cut oX0f1.696 37 July 17 1997 170134 ASCII
A18W CR3A16Rt DCtATOOOACtBTOOO.cut aXLf.697 39 July 1T 1997 171476 ASCII
A8BWCR3A181UDCIBTOOOAClT142.eut aXLfI.698 37 July 17 1997 169118 ASCII
AISW/CR3ATI8 OCATOOACISTOOO.cut lLft1.699 39 July 17 1997 17072 ASCII
A18bzICR3AI8130C1BTOOOAC ITI42.eut aLf 1.700 37 July T 1997 16894 ASCII
AIS WAA18 18zCA4OCIATOOACIGTOO.eut aXLf1.701 39 July 17 1997 170792 ASCII
Al8bz/CR3AI8N140CIBTOOOACIBTI42.eut * XLf1.702 37 July 17 1997 1684 ASCII
A18bzICR3A18115OC1ATOOOACIBTOOO.cut XLf1.703 39 July 17 1997 170875 ASCII
A18bz/CR3AA185OCIBTOOOACIIT42.cut xLf 1.04 37 July 17 1 168948 ASCII
Al8bz/CR3AIf1D CIATOOOACI3?OOO.cut aXLf 1.705 39 July 17 17 171041 ASCII
Al8bz/CR3AI8Ni6DC1ITOOOACIBT142.cut eXLfl.706 37 July 1997 169450 ASCII
Al8bz/CRUAM8N7bCIATOOOACIBT OO.cut aX l.707 39 July 18 1997 169689. ASCII
A1b18 17bz DC13A BTO)C 1OQ O AClBT 142.cut - ELf .708 36 July 18 1997 1641W - ASCII
A18bzU/CR3AUIIOCIATCOOAC1BTOOO.cut aXLf 1.709 39 July 18 W7 168195 ASCII
A1Sbz/ I3A8N8OClB ISTOOOACIBT142.cut aXfl.710 36 July 18 1997 161871 ASCII
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Computer
file Name

A2ZU/ER3AMI8CDCITOOMAIITI42.0ft
A26Z/Ca3AUMIB.0D1TOM0CIDT142.eut
AU6z/C3A18N04CIRTGO0AC15T142.cut
A26ZI/R3A18N05C13TS00ACIBT142.cUt
AZ6z/CR3AI8NO6OCIBTSOOACIBT14L.cut
A26z/CR3AI08N0C1BTO00AC1BT11.2.cut
A26z/CRUSAINO8CiBTOOAClITi42.cut
A26z/cRUI18N0MCIBT0O0AC1ST142.cut
A26z/cR3A18NlODCIBTCOOOCISTI42.cut
A26z/cR3AI8NI1DC1ITOOOACIBT142.cut
A26zcRAI5MI3DC1BTOOOACISTI4Z.Sut
A26z/CR3AIIN13OCIUTOOOACIBT11.2.Cut
AZ6Z/CRAIUN13OCISTOOOACIBIII..Cut:
A26z/CR3AIU1I6OCIUBOOOACI5I?42.cut
A26zICR3AIIN1IOCIBTO0OACIBIT42.S3Jt
A26z/CR3AISN1ahCIBTOOOAC?1B12.Gut
A26z/CL3A16NOI8C1UTOOOACISTI42.SUt

A262/RALMUMCIOATO0OACISTOOO.Sut
A26z/CI3A26NO3DCIATOOOACIITODOOcUt
A26z/CR3A26NO30C1ATOOOACIITOOO.Sut
A26z/CR3A26N05DOCIATO0OACIBTOOO.Put
AZ6/cAzXWMNSDCIATOOOACIBTO0.cutt
A26z/Cl3A26N06OCIAT000ACIBT000.Cut
A26z/CR3A26N080C1AT0OOAC13T000.Out
A2ZS/CR3A26l090CIATO00ACl3T000.cut
A26z/CR3A26II1UDCIATO00AC13T000.Sut
A26z/CR3A26N¶IDC1ATOOOACIST000.cut
A26Z/Cl33A2N130C1AT0OaAC13TO00.cut
A26z/CR3AZ6NI3DCIATO0OACIUTOOC.Cut
A26z/CR3A26NI4DC1ATOOOACIUTOOO.Cut
A26z/CR3AZ6Ni5DCIATOOOAC1UTO0O.CUt
A26Z/CR3A26Ni~hCiAT000ACIUTC0O.Cut
A26z/CR3A26NISDCIATOOOACIITOOO.Cut

Ca,~uter
File nowe

A28z/Ct3A1M0N0Dc0T0O0ACG3l163.cut
A28z/CI3AIDOUODCO3Tl6SACO3T2SO.cut
A25z/CR3AION02D 03TO0QAC03Ti63.cut
A2Sz/CR3A10M02DC03T168AC031250.cut
Azaz/c53A1ON03Oc3TO00AC031168.eut
AZgz/CR3A10N03DC03TI68AC03T250.eut
A2BIzcR3AION04DCO3TSOOACO3TI6B.eut
A2Zx/CR3AIO0N4DCG3TI6MCWOTZSO.eut
A28z/CR3AIONOSDC03TOOOACO3T16B.eut
AZBz/CR3AIONO5DC03TI68AC03T25O.eut
A28z/CRUA100OWCO3TQO0AW0T168.cut
A2zi/CR3AION06OC03Ti68ACO3T25O.eut
AZaz/CR3AIONO7OC03TCOOOCO3TI68.cut
AMUzCR3A101070C03T161C03T25.cut
AM8/CR3A10N0IC03100OAA03T168.cut
AZ8z/CR3iIIUOIOC03Ti68cO3T2SO.cut
A2BzJCR3AION09C03T0OGAC03TI68.eut
AZ8z/CR3AIONM9C03T168AC03T250.eut
A28z/tIORA1N100C03T000AC0T168.eut
AZgz/C13A10N10CD03T168AC03T250.cut
AZ8z/CR3AION11DC03TOOOACO3TI68.cu?
A~gz/CR3A10N~l0C03T168ACO3T2S0.eut
AZez/CR3A10N12DCO31000AC03T168.cut
AZBZ/CR3A1ON12DCO3TI6SACO3T2SO.cut

Tape Backup
File Nam

._,.........

axLf1.711
d0f1.712
axt.f1.713
aXLf1.714

XL11.716aXIfl .717eXLt1.717

oxLf .719
onft1.TZ9aLf1.720
eXnf 1.721

XLtl.723
aonf 1.724
XLfl.725
Xfl.726

XLfl.729

dxLf1 .naXfl.730
XLtl.731

dn fl.nm

aXLf1.73
aXLE 1.73

aXLfl.733

.XLfl1.T45

aXLfl.741
aXLfl.737
aXLf1.738
aXLf 1.739
aXfl.40
SXL01.741
aXLf1.742
TXLe 1.743
aXLf I.744
XLfi.745
XLf1.746

Tape Backup
File Name

OXL01.747
aXLf 1.748
aXLf 1.749

aXLf1.750

GXLfl.TS5
alfl.756
aefl.7TS
aXLfl.756
aXLfl.7T5
OXLf1.756
aXL 1.757
aXLf1.T67
aXLf.760
aXLW1.761
aXfl.763
aXtf i.764
aXLf1.765
aXlE .766
aXLf1.767
XLtl.768
anflE.769
XLE1 .770

NUaber of
Print Pages
,,....,,_.

37
37
37
37
35
38
38
38
38
38
3J1.
38
38
3J
38
38
37
36
36
37
37
37
37
37
37
37
37
37
37
37
37
37
37
36
36
36

Nuffer of
Print Pages

32
32
33
32
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33

FIle Date
(output)

July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July.17 1997
July 17 1997
July 17 1997
July 17 1997
July 17 199
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 1 1997
July l 1997
July 18 199
July 17 1997
July 17 1997
July 17 199
July 17 MY9
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 17 m1
July 17 1997
July 17 1997

-July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 18 1997
July 18 1997

File Date
(Output)

Jul 21 1997
Jut 211997
Jul 21 1997
Jul 21 1997
Jut 21 1997
Jul 21 1997
Jut 1 1W97
Jul 21199.
Jut 21 1997
Jut 21 1997
Jut 211 M7
Jul 21 1997
Jul 21 1997
Jul 21 1997
Jul 21 1997
Jul 21 1997
Jul 21 1997
Jul 211997
Jul Z1 1997
Jul 21 1997
Jul 21 1997
Jul 22 1997
Jul 22 1997
Jul 22 1997

File Size
(tlyes)

163641
167807
169550
170052
170301
170513
170513
170430
1701.30
173478
173478
173209
173126
17304
172794
17Z877
167033
164871
159183
162005
¶63001

163831
163997
163997
163997
163997

1W7

163997
163831

163582
163582

10582

163333
157967
157303
155311

File Size
(Bytes)

150341
1506ZZ
154407
153033
153652
1537K4
156067
154079
156755
154033
156755
154033
156755
134033
156150
154162
133996
155984
13399615%59J
135652
133618
155486
153611

File Type
(Format)

ASCII
ASCI I
ASCII
M5CI I
SCI I
ASCII
ASCII
ASCI I
ASCI I
ASCII
ASCII
ASCI I
ASCII
ASCI I
ASCII
ASCI IASCI IASCII
ASCII
ASCII
SCII
ASCII

ASCII
ASCI I
ASCII
ASCIIASCII
ASCIIA5CI I
ASCII
ASCII
ASCII
ASCI I
ASCI

ASCI I
ASCII
ASCI I

File Type
(Fermat)

ASCI I
ASCII
ASCI I
ASCI I
MSCI I
A5CII
eCI I

MSCI I
ASCI I

ASCI I
SCI I

ASCI I
ASCI I
ASCI I
ASCII
ASCII
ASCII
ASCI IASCI I

ASCII
ASCII
ASCII
ASCIIASCI I
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Anz/a3loli 3DCO3TOOACO3Ci16.cut
A28z/CR3lGM13DC3T168AC325O.cut
AnVCR3A1NtlQICOG3TOOAMTlU68.ut
A28z/CRUAIGNU0 03TC TCOUSO.a
A28z/JCR3AN10DCOO3AC03T168.eut
A28z/CR3AIQU15DCC31168AC0T250.Cut
A8Za/C3ARIU1UOCC3TIOOAC03TI68.CUt
A2BZ/CR3A10Y1DC0D316AC03T250.cut
A2Sz/CR3OI¶70YC031000AC03T168.cut
Az/CRUAONI7DCO3TM6UACO3T25O.sut
A28zezcRAL1N¶OC03STOOAe03TI68.ca

Az/caMALUIOCHMCOT1BACO3T25D.sut
A2Sz/cR3AlO10DC02TOOWMTOOO.cut
A1zJCR3A18NUDC02TOODAC03T000.Cut
A2Mz/CRlAOU C02TOOOACOSTOOO.Cut
AZz/cR3AlUW4CC02I000A03TOO0.Cut
A2kzCR3AUI80SOCO2TOOOACO3TOOD.cut
A21zJcR3AlU1O6WC02TOOOACOSTOO.cut
A28CzIR3AlIIOUbC02TOOOAC03TOOO.cut
A2MCR3A1UIOJlC02TODUACOSTOOO.Cut
A28zcA18Ni9C02TO0DAC03TODO.Cut
A28z/cI3ANlO1C02TOODAC03TO00.cut
A28z/CRUAl81102TOOMMc03TOOO.cUt
A28z/CRUA¶8*JIZDCD2TOOOAXO3TOOO.wt
A28z/Cl3AU13ilDC02TODOAt030TOO.cut
A28z/CR3AlUN14DCO2TOOWCODTOOO.cut
A28z/CR3U¶8N15DC02T000AlCOT000.ut
A28z/CR3A1816OCC2TOOASC03TOO.Sut
A28z/CR3A11Ni17DC02T00ACO310OO.cut
A28z/CR3AlUlDC02TO00AC031T00.cut
A28z/cR3AZBNODClATO0OAC15OOO.cut
A28z/cR3A20NOIDCIIOOACIBI142.cut
A23CRU28NOIDClST14A2CWTOOO.eUt
A28z/CRlA238N2DCATDOOAC1BSTOW.cut
A28z/cRUA28N02DC0B01 AC1BT142.Sut
A28z/CR3A28M02DCBT1742A02TOO2.wt
A28z/CRUA2BNOOC1ATOODAC15IOOO.Cwt
A28z/cR3A28NU030C1000AC1BT142.c3t
An/CR3A280DC13142AC0ZTOOO.Slt
A28z/CR3A28RU4DClATOOUACIBTOOO.cut
A2Mz/CR3A2UMUCCIIYOOOACIBI142.Cut
A2BzJCR3A2UN4DCcl9T14A TOOO.cut
A28z/CR3A28NOSDC1AOOOACIITOOO.Cut
A28Z/CR3AZ8UQSDC¶BTO0AC3B714Z.cut
A28z/cR3A28NOS0DCIBI42ACOZTOOO.cut
A2z/CR3A28N060C¶ATOOOACIITOOO.cut
A28zzcR3A2060ClBT0O0AClBTI42.cut
A28z/CR3A206DC1BTl42AC02TO.cut
AZaz/cR3AZ8O7DCATOOOACIBTOS .cut
A25z/cUa328070C13TOO ACl3142.cut
Az/CR3A28NOTOC1UTI42ACTOO0.cut
A28CR3A2U8DClAIOO0AC1BT=O.cut
A2ZIR3AZtB08C1SBTODOAC15T142.cwt
AZt/CA2U080ClUT14ZAC02TOO.cut
AJCR23A2090CIATO0OACUTOOO.Cut
A28Z/CR3A2N9DCIBTOOOACIST142.eut
A28zICR3A28N091DClT142SC02T00.cut
AnZfCR3A28MlNOncAToooACl5ooO.Cut
AMz/CRUO1C13T000AC11T142.cut
A28z/CL3A21ODC13T14ZACO2TOOD.5ut
AZBZ/CR3A2UIIODCIATOOACIUTOOO.cut
AZICRMA28IID"CTO00ACI1TI42.cut
A2z/CR3A2811DCiT14UAC02MOOO.cut
AZI/CR3A2N12DCIATODOCISTOOO.cut
AZBz/CR3A28N1ZDC001570AC13T142.cut
A2M/0CMU3ttl120C1ITI42AC02TOOO.Cut
A28z/2C3A213ODCATOO0AClBTOOO.Cut
A28zCt3Z813NCIB30TOOACIBT14Z.cut
A28z/CR3A2BN1I3DCIT142AC0TOOO.cut
A2MzIC2M4OC1ATMOACUBTOOO.cut

XLf 1.771
8X .r772
aXLf1.M
SLI1.774
OXLf 1.75
6XLf 1.776
aXLf 1.777
aXLf m.7

Wf 1.779
aXLf .780
mXLf1.781
axLfl.782
GXLfl.783
aXLfl.7
aXLfl.785
axifl.786
aLf 1.787
aSLf 1.78
XLf 1.789

oxLfl.790
aXLf I.1
axLf 1.792
AXLf.793
aXnfl.794
aXLfl.795
aXLf 1.796
aXfl .797
aXLf 1.798
aXLf 1.799
aXLfl.80O
aXLf1.801
axLfl.802
*XLfl.803
Xtl .304

axLfl.8OS
4xLfl.306
aXLf1.107
AXL 1.8
mXLf1.309
&XLf 1.810
zXLfl.81l
mXLfl.812
*XLf 1.813
XLf 1 .14

MXLfl.015
sXLf 1.316

fXLl.517
siLXI.818
mXLt.319
aLfl.U20
dOtl.U21
XLtl .822
XLtl.823
XLf 1.U24
tt 1.8US
Xt 1.826

AL1 .327

oif 1.83
Xnfl.153

Xnfl.8SS

onfl.en3
xnfl.gur&XLfl.831

GiLl 1.332

aXLf 1.839
sXLf 1.139AM~ 1.338

33
33
33
33
33
33
33
33
33
33
33
32
38
38
38
38
38
38
39
39
39
39
39
39
39
39
39
39
38
37
29
30
27
29
31
28
30
31
28
30
31
28
30
31
28
30
31
28
30
31
28
30
1
28
30
31
28
30
31
28
30
31
28
30
31
28
30
31
28
30

Jul 22 1997
Jut 2Z 1997
Jul 22 17
Jul z2 1997
Jul 22 1997
Jul 22 1997
Jut Z2 1997
Jul Z2 1997
Jul 22 1997
Jut 22 1997
Jut 22 1997
Jut 22 1997
Jut 21 1997
Jul Z1 1997
Jut 21 1997
Jul 21 1997
Jul 21 1997
Jut 21 1997
Jul 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 22 1997
Jut 22 1997
Jut 22 1997
Jut 22 1997
Jut 22 1997
Jut 22 1997
Jut 22 1997
Jut 22 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 1 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jul 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jut 21 1997
Jul 21 1997
Jut 21 1997
Jut 211 997
Jul 21 1997
Jut 21 1997
Jul 21 1997
Jul 21 1997
Jul 22 1997
Jul 22 1997
Jul 22 1997
Jut z2 1997
Jut Z 1997
Jut z2 1977
Jul 22 1997
Jut 22 1997

156147

156479
1I6638
156479
15402
153914
154933
155569
153535
1S3195
152120
164460
166792
167024
1675Z2
167605
167692
170786
170869
171035
170969
171135
170783
17700
170617

170368
169683
163994
162247
131702
143D01
128903
134216
146444
131148
135S44
147859
132152
136291
148191
132484
136457
148274
132567
136623
148274
132650
136706
148274
13273
136872
143274
132733
136789
148274
132733
1366M
141274
13733
136623

141274
132733
136457
148274
132816
136374
148274
132816
136374

ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCI I
ASCII
ASC I
ASCI I
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCI I
ASCI I
ASCI I
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCI I
ASCI I
ASCI I
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
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A2sz/Ic3A2INI4DClUTOOOAC1IT742.cut Wmf 1.U41 31 Jul 22 1997 148337 ASCII
A2D/CzA28N4DCIUT142ACO2TOOO.Cut WXf 1.842 28 ut 22 1997 132816 ASCII

28z5/ClAT2NISOCIATOOOACIB7SOO.cut .Xf 1.343 30 Jut 22 1997 13291 ASCII
A28z/C13A1 ISDC1IT000ACIB142.c2Jt a fl.U4 31 Jut 22 197 1483 ASCII
A28z/CR3A2SNlSDCl8T14UAC02TOOO.cut XLf 1.U45 28 Jut Z2 1997 132816 ASCII
AZ8z/cl328N6DCIATOOOACISIAOO.cut of i1.846 30 Jut 22 1997 136291 ASCII
A28z/cRA28M16DC13TOOAC11l142.aut anf 1.U47 31 Jul 22 1997 148274 ASCII
A28z/CR3A28N16DC13T142AC02MGOO.cut SXLfl.U38 28 Jul 22 1997 132S67 ASCII
A2Jz/CR3A28M17DCIATOODACIITO0O.cut oXf 1.349 30 Jult2 1997 133378 ASCII
A28z/Ct3A2BN1TDCIBI0OAC13TI42.cut Xlf 1.50 31 Jut Z2 1997 147776 ASCII
A28z/CR3A2ZNI7DClBT142ACO2TOOD.cut GXLfl.J51 28 Jut 22 1997 132069 ASCII
A28zICR3A28N1IDC1ATOOOACISTOOO.CUt aXlfl.352 29 Jut 22 1997 13380l ASCII
A26z/CR3A28W8IDCITOOOACIST142.cut AXLf1.J53 31 Jul 22 1997 145776 ASCII
A28z/CR3AZ8NIDCBT14ZACOZTCCO.cut XLf1.354 27 . Jut Z2 1997 129903 ASCII
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f.

comtxiter
FC Rteaw

..............

AO /cR3AOIlOlDco2TOOOAOC3T0OO.rOtCs
A01/CR3AOIiO1DC03TOOOAC03Ta68. nott
ADI/CR3AOIUOIDC03TlU ACC3T25O.not@s
AOI/CR3AOIN0O1C1UTOOaACIST142.notes
A£l/CR3A01uN0DClBT142AC02TOO.notes
ADI/CR3AOUINO2DCOZTOOOACO3TOO0.notes
ADI/cR3AOIU02DC03TOOOAC03TI68.noten
ADI/CR3A01N02DC03T168AC03T250.notes
ADI/CA3AO102DC1BTOOOAClBTI42.notes
ADh/CR3A0INO2DCIIT14ZACO2TOO.notes
ADI/CR3AO1NO3DC02TOOOAC03TOOO.notes
AOI/CR3AU1DI3OC03TOOOAC03TI68.notes
ADI/cR3AO1NO3OC03T168AC03T250.notes
ADI/CR3AUINO3DCIBTOOOACIITI42.notes
AOI/CR3A01I03DCIBT142AC02TOW .notes
A01/CR3A01U04DCO2TOOOACO3TO0Jnots
A£l/CR3A01I04CC03TO00AC03TI68.notas
AO/CR3A1IlL04CC03T168AOC31250.notes
AOI/cR3AOINO4C1BItOOACIBT142.notU
AO1/CR3AOILO4DC1TI42ACCOZTCOO.nOtes
AOD/CR3AO1NO5DCOZTOOOACU3TOOO.notes
A£l/CR3AO105DCO03TOO0AC03TI68.notes
A01/CR3A01ND5DC03T168AC03T250.notes
AO/Cit3AO1N00DCIBTOOOACIIT14Z.notes
AOI/CR3AOUNO5DCIBT142AC0ZTOOO.fote
AOl/cR3A1UNO00C02TOOOAC03TOOO.notes
Aola/c3Ao/uDN6DC3TOODACo3TI68.notes
ADI/CRtA01N060C03TI C03T250.fotes
AD1/CR3AOINOWCIBTOO0ACIBT142.notes
AD1/CR3AU18MOSOCIBTM4ACOZTOOO.notes
AMl/CR3AO10N70COUTMOOAcO3TIOO.notes
AOI/CR3ADlNM7DCU3TOO0ACU3TI6B.notes
AOl/cRL1N07DC03T168AC03T250.notes
AOl/CR3AOIN07DCIBTOOOACIBTI4Z.f.ots
AOlCR3ADIN07DCIBT142ACO2TOO0.otes
AOi/CR3A1N08DC02T0OOAC03TOOO.notes
A01/CR3AOINOW8C03TOOOAC03TI6.S.otes
AOI/CR3AO1NO8ODC3TI68ACO3T250.notes
A01/CR3AO1U080ClTOO0AClUTl42.fotes
A£0/CR3AO1N08DClBTl42AC02100W.notes
ADl/CR3ADINO9DCO2TOaOACO3TOOO.notes
ADI/CR3A01NO90CO3TOOOACO3TI6S.notes
ADI/cR3AONO49DCO3Tl6AcO3T25O.notes
AOl/CR3AODIN09DCITOOOAClST14Z.notns
ADI/CR3AOUIN9DCIBTt4ZACO2TOOO.notes
ADIICR3AOMlClOCZTSOOAC03T000.notes
ADI/CR3AUINlODC03TO1OAC03T168.notns
ACI/cR3AOIlVODC03TI6MCA3T250f.notes
AOl/CR3AOllMDCIBTOGAClBT14Z.hotos
A01/cR3AOUIODCiBTS4ZAcOZTOOCO.notes
AOI/CR3AO1N11DC02TOOOACO3TOOO.notes
AOI/CR3A0INiiDC03TOOOAC03TI6B.notes
ADl/CR3AO1NIIDCO3I168AC03T25.notes
ACl/CR3AO1IKIICCIBTOWACl3T142.notes
ADl/CR3AOl¶IIDCIBTI42ACO2TOOO.notn
A01/cR3AOlNI2DCO2TOOIAcO3TOOO.notes
AOI/cR3AOCI12DCO3TWOOACO3TI68.notes
AOI/CR3AN1112DC03116UC03T2S0.noteu
AoI/cR3ADlIll2DCITOOACIUBTl4Z.notes
AOl/cR3AO1I12DCIBT14ZAC02TOOO.notes
A£l/cR3AOl1t3DcO2TO0AcO3TO0O.notes
AOI/cR3AOIll3DcO3TOOOACO3TI68.notes
A01/cR3A0lil3DC03T168Ac03T250.notes
AOIFCR3A11N13DCIBTOWOACIBT142.notes
AOI/CR3AOIN13DCIBT142AC02TOOO.notes

Tap. BacktW
File sae

...........

aXL.Ifl
OXL.It 2
mxL.1f3
SaL. I f
OXL.IfS
aXI..If6
mXL.If7
OXL. I f
XL.If9

.XLI.f10

axu.f11

ALI .f14
mXLI.f 13
XLi.f 16

owLI.f17

cXLI.fl9
XLI.f20
XLI.f21
XLI.f22
XLI.f23
XLI.f24
XLI.f25
XLI.f26
XLI.27
XLI.f2
LI.m29
tLI.f30

XLI.f31
aLI.032
ALI.33
aXLI.f34
XLI.05
aLI.36
XLI.f37

aXLI.f3
adLl.f39
aXLI .f40
mXLI.f41
aXLI.f42
aXLI.fK3
MXLI.f"
rXUL.45
rXLI.f4K
aLI .f47
8XLI t f45
aXLI.f49
dXLI.fsO

XLI .f51
AdLI .f52
cXLI .f53
dXLI.f54
mXLI .f55
mXLI .f56
MXLI.f57
xIt55S

adLI f59
XLI.f60

tXLI.f61
mXLI.f62
MXl.f63
mXLI .f64
eXLI.f65

Uimer of Rile ate
Print Pages (output)
.... ....... _. .........

7 Apr 31997
7 Apr 31997
a Apr 31997
7 Apr 31997
£ Apr 31997
7 Apr 31997
7 Apr 31997
a Apr 31997
7 Apr 31997
a Apr 31997
7 Apr 31997
7 Apr 3 1997
8 Apr 3197
7 Apr 31997
O Apr 31997
7 Apr 3199
a Apr 31997
9 Apr 31997
7 Apr 31997
O Apr 31997
7. Apr 31997
a Apr 31997
9 Apr 31997
7 Apr 31997
a Apr 31997
7 Apr 31997
a Apr 31997
9 Apr 31997
7 Apr 31W7
a .Apr 31997
7 Apr 31997
a Apr 31997
9 Apr 31997
7 Apr 31997
a Apr 31997
7 Apr 31997
a Apr 31997
9 Apr 31997
7 Apr 31997
a Apr 31997
7 Apr 31997
a Apr 31997
9 Apr 31997
7 Apr 31997
a Apr 31997
7 Apr 31997
a Apr 31997
9 Apr 3W197
7 Apr 31997
B Apr 31997
7 Apr 31997
a Apr 31997
9 Apr 31997
7 Apr 31997
a Apr 31997
7 Apr 31997
a Apr 31997
9 Apr 31997
7 Apr 31997
a Apr 31997
7 Apr 31997
a Apr 31997
9 Apr 31997
7 Apr 31997
6 Apr 31997

file Size
(Bytes)

B531
0908
9952
8496
9795
8772
9084
10148
8426

10103
J892
9126

10574
u81

10195
1982
9292

10595
9074

10213
8999
929

10581
9128

10255
9053
366

10617
9187

10285
9055
9366

10583
9171

10251
9031
9374

10621
9163

10273
9043
9380

10565
9187
10211
9029
9342

10517
9173

10247
8997
9364

10551
9185
10273
9009
934

10623
9181

10211
9021
9376

10651
O96

10323

Fite Type
iFormt)

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

ASCI I
ASCI I
ASCI I
ASCI I
ASCI I

ASCII
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ADl/"CRAO14D4CO2TOOOAcO3T7O.ratls
AOI/23A01u14DC03TOOAc03T168.notes
A1o/C33A01N14DC03T168AC03T250.rltas
AOl/CR3AO"14DCIlTO MAciUTi42.notes
AOt/CRNA0N14DC1fT142ACOZTOOO.notas
AOl/CR3AOIN1SDCOZTOOOAC03TOOO.notes
ADI/cR3AO1N15DC03TOOOAC03T16.flotes
Anh/CR3AOINISDC03TI6aAC03T2SO.notes
AOI/CR3AOINISDCIUTOOOACIST142.notal
ADI/CR3AOINI5DC18TI42ACOZTSOO.notes
AOl/CR3AOiNi6DCO2TOOOAC03TOOO.notes
AOl/CR3A01M16DC03TOODAC031168.notes
ADI/CR3A01N16DC03T168AC03T250.notes
ADh/CR3AOIM16DCIBTOOOACIfTI42.notes
ADI/CR3AO1M16DCIBT142ACOZTOO .notes
AOI/CR3AOM117DCO2TOOOAC03TOOO.notsu
ADIc/R3AO1N17DCO3T0OAC03TI68.fOteS
ADI/CR3A01317DC03T16UC03T250.notes
AD1/CR3AONlI7DC1UT000ACIBT142.notes
Anh/CRaA01N17DC13T142AC02TODO.ntes
ADI/Cf3AO1UDI8ODCOZTOAcO3TOOO.notes
ADi/cR3AOlaltOC03TO00ACO3TI68.notas
Afl/CRR3A0llDCC03T168AC03T250.notas
AOI/CR3A01"1tDC10TOOOACilti42.notau
AOl/CR3AO1V18DC1BlT42ACOWtOOO.notaU

SXLI.f66
GXLI.f67
GXLI.f68
XLI .f69
XLI.ft7

AXLI .f71
XLI.ft7
XLI.73
XLIMf74

GXLI.f7S
XLI.fr6

OXLI.f77
aXLi.f7
6XLI.f79
AnI.i.f M
mxLI .f81
mXLI.faz

.XLI.f83
OXLI.f8t
mxLI .f85
aXLI.t86
aLi.t57
sXLI.f8
&XLI.f89
mXLI.f9O

7

9
7
7
7
7
9
7
a
71
a
9

71
a
9
7
a
7
71
a
7
a

Apr
Apr
'Ar

pr
4r
Apr
Apr
Apr
Apr
Apr

pr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

- Apr
Apr
Apr
Apr
Apr

3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1W9
3 1997
3 1997
3 1997
3 199
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997

9031

10613

tam

9378
10521
9145

9003
WAY

10585
9145
10459'

9227'
10577
9195

10323
£837
9053

10214
U71
10148

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

Corputer
Fit.e Nam

._..*...........

AD4/CRRSA0t.g1DC18TO00AC15T142.notes
AD4/CR3A0iI0DC1UT142AC02TOO.notas
A0K/cR3AUO4 DCSTOOOAC1ST142.notes
A04/CR3A04002DC1ET142ACU2TOOO.notes
A04/CR3AO4NO3DCIITOOOAC1BT14Z.notas
AO4/CR3AO4NI3DC1UT14ZACO2TOOO.netes
AD4/CR3AK04NODC18tODOAC1ST142.rotfs
AD4/CR3A04N04DC1BT142ACDZT000.Aotes
A04/CR3AO4NO5DCIUTOOOACBTi42.nots
A04/CR3AO4N05DCIBTI4ZAC2?TOO0.notes
A04/CR3AlO64NDCIBTOO0AC1BT142.rnotes
A04/CR3A04NO6c1BT142ACO2TOWO.notes
A04/CR3AO4NO7DC1BTOOWACIBT142.notes
A04/CR3AC4NO7DCIBT14ZACOZ2IOO.notes
A04/CR3A~ lO8DCIBTOOOACIUT1I42.rotes
A04/CRAO4NO8DCIBT142ACOZTOOO.notes
A04/cR3AO4NO9OCCIOOOACIBT14Z.note
A04/CRi3AO4NO9OCIB142ACOTOOO.notes
A04/CR3A04N1C0C1BT00ACIBT142.notes
A04/CR3A04Nl1CC1BTI4ZACOZTOOO.ntes
AD4/CR3AO4NI10C1ITOOOACIBT142.notes
A04/CR3AO4N110C1UT142AUC2TO0.notes
AO4/CR3AO4Ni2DCISTOOOACIBTI4Z..otes
A04/CR3A04N12DC18T142AWCTOOO.rotas
A04/CIt3AO4Xi3DCBTOOOACIIT14Z.notes
A04/CR3A04N13DC8T144AC02T0O0.nmte
AO4/CRA04NI40CISTOOUACIBT142.notes
A04/CR3A04N140C1ST142ACC02TOO.notes
A0/CR3AO4N15DC1UTOOOAC1BT142.motu
A04/CRA04N1SOC1ST142ACOZTOOO.mote
A04/cR3A04N160CIgTOOOACIBT142.ntes
AO4/CR3AO4Ni6DCIST142ACO2TOOO.notes
AO4/CR3AO4NX17UolTOOOACISBT42.notes
A04/CR3A04N1T7DClBT14ZAC0ZT000.rotes
A04/CR3AO4II18OC18TOOOACIBT4Z.notes
A04/CR3AO4Nl8OCIBTi42AC2TOOO.notes

Ccaputer
File Nome

Tape lackup
File Name

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

SXLI.f91
aXLI.f92
aXLI.f93

GXLI.f94
,dLI.f95
aXLI.f96
mx.I .f97
mXLI.f98

4XLI .f99
aXLIf.100
SxLlf.101
aXLIf.102
eXLIf.103
aXLf.104
XLIf.105

MXLif.106
aXLIf.107
mXLlf.108
MML=t.10
mXLlf.110
aXLIf.111
aXLlf.112
MxLIf.113
dXLlf.114
eXLIf.115

iX1.f.116
MxLif.117

MXLIf.118
eXLIf.119
aXLlf.120
aXLIf.121
eXLlf.122
UxLif.123
aXLlf.124
aXLIf.125
aXLlf.126

limber of
Print Pages

7

7
a
7
a
7
a
7
9
7
9
a
9
a
9
a
9
7
9
7
a
7
a
7
8
7
a
71
8
7
a

7a

Fite Date
(output)

Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997

-Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997.,
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 19977
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 199
Apr 3 1997
Apr 3 1997
Apr 3 1997

File Size
(Bytes)

8508
MfiS9951
8953

10326
9177

10277
9139

10452
9148

10637
9256

10647
9290

10645
9266
1060
9274

10647
9198
10637
9242
20563
9160

10565
9123

10603
9207

10645
9213

10563
9171
10413
9193
1043

8919
1004

File Type
(Format)

ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

Tape lackup Nunber of File Date File Size File Type
Fite Name Print Pages (output) (Bytes) (Format)
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AO5/CR3ADSKOlDCIITOCOACIBT142.fot@s
AOS/cR3AOMMG2DClBTOOOAClBTl42Z.not
A05/CR3AOSNO4DCIBTOOOAClBTi42.not"
AOSCRCAo5So4DCIBTO0AC1BT142LrOts
AO5/CR3AONO65DCITOOOACIUT142.notds
AO5ICR3Ao5SO60CIBTOOOACISTi42.notes
AO5/cR3AOSmo7DCIUTOOOACiBT142.votes

A05/cR3~ADSNo9ITOOOACUIB14Z.notesA05/CR3AODSNIC1UBTOOGAC18TI42.notes
A0S/cR3AOSLNODCIBTOOOACIST1L2.notts
A05/CR3AOSN12DCIUTOOOACITI42.nloteS
A05/CR3A05511DC15TOO0AC1IT14Z.notesAOS/CRNu05111ZDclSTOOAClBT1U 2.notes

AD5/CR3Ao5Si4DC1BT00ACIIT142.fwtes
A05/CR3AOSNlDCISTO00ACIBT142.notes
AO5/CR3AOSNi6oCIETO00ACIT1T4Z.notes
A05/CR3AO5Ni7DCIETCOOACIBT14LRnotS
AOS/CR3AOSNi1DC1ET000ACIST42.rnotes

axLtf.127
aXLIf.IZ8
aXLf.129
aXLf.130
aXLf.131
XLIf.132
aXLf.133
aXLI.134
XLIf.135
SXLf.136
eXL If. 137
aXLIf.M
GXL If. f39
GXLf.140
aXLf.141
aXLf.142
aXLf.143
aXLtf.l"

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

Aprpr
Apr
Apr
Apr
Apr

Apr
Apr
Apr
Apr
,Apr

Apr
Apr
Ap,
Ap,Apr

Apr
Apr

3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1

3 1997
3 1997
3 1997
3 1997
3 1997

$734
9023
9139
9143
9177
9115
9231
9159
9105

9149
9125
9169
9167
9143
9024

m25

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI .
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII

Carpiter
File Vlae

................

A07/CR3A03N010C02TOO0AC03TOOO.nOtls
A07/CR3AO3N2DCO2TGOAU03TO0.nOtCs
A07JU3A0319C3DCO2OOOACO3TOOO.notes
A07/CR3AO3N04DCO2TOOOAC03TOOD.notes
A07/cR3A03NUo5C02TO0oAc03TOO0.notes
A07/CR3A03NO6D0C2TOUIA03t00.notes
A07/cR3AG3NO7DC02TO0DACW31O0.notes
A07/CR3AC3N00DCD2TOOQA C03TOO. notes
A07/C13A03N09CDO2T0OAr031000.notes
A07/CR3A03NU1IC02TO00ACO3TO0. notes
A07/CR3AO311IIC02TOOOACO3TOOO.notes
Ao7/CR3AG3M1ZDC02TCO Co31O.notes
A07/CR3AO3M13DC02TOOOArO3TOOO.notes
A07/cR3AO3N14SC02TOOAC03TOOO. notes
AO7/CR3A03N15.D02TO0OACO3O.nates
A07/CR3AO3Ml6DCO2TOOACTOOO.notes
A07/CR3A03X17DWO2TOOOAC03100O.notes
A07/CR3AO3X1iODW2TOOAC03TOOO.notes
A07/CR3A04NOiDC03OOOACO3T16a.notes
A07/CR3A04NOlDC3T3168AC03TZSO.notes
A07/CR3AO4NO2DCO3TOOOAC03T163.notes
A07/CR3Ao4XO2DCO3Ti68AC03T25S.notes
A07/CR3AO4O3OC3TDOOAC03TI6I.notes
A07/CR3A0403ODc03T16Ac03TZS.rlotes
AD7/CR3A04044DC03T000AC03T1U6.notts
A07/CR3A41040C03Tt6C03TZ50.notes
A077CA3A041105OC03T0OACT168.notes
A017CR3A04105DC03Tl6AC03T250.notea
AlCCRUA04N060C03TOO AcTt168.notes
A07/cR3AO4X06CO3Tl8IACO3TZSO.notes
A07/CR3AO4N07DCO3TO00ACTl168.notes
A07/CR3AD4N07DC03Tl6A03TZ50.eotes
A07/CR3A04NOC3TOOOAC103T6U.notes
A07/CR3AN004DWC3TI68AC0TZS0.notes
A07ICR3A04N090C03TO00ACOT168.notes
A07/CR3AAN09DC03Tl6Aco3TZ50.notes
A07/CR3A54N1ODC0C03TO0 3T168.notes
A07/CL3ADU4NOC03Tlh8AC03TZ50.notes
A07/CR3Ag4X11CD03TO0AC=03T16.note
A07/C3A04X11DC03T68AC03TZ50.notes
A07/CR3A04u12DC03T000SC03T6l.mtes
A07/CR3AO4NI2DCO3TI6SACCITZZ5O.notes
A07/CR3AOUA13DC03TOOOAC03Tl6U.notes
A07/CR3A04N13o30C3I1AC03T250.notes
A07/CR3A04N140C03TOOOAC03T16U.notes
A07/CR3A04N14DC03T168AC03T250.notes

Tape ackup Nurber of File Date File Size Flte Type
File Name Print Pages (output) (lytes) (Format)

........... ............... ........ L. ..... ... ....... ......... ; ...... ............ ,

XLIf.145 7 Apr 3 1997 J4J6 ASCli
eXLlf.146 7 Apr 3 1997 1737 ASCII
OXLf.147 7 Apr 3 1997 aSS3 ASCII
aXLIf.148 7 Apr 3 1997 9016 ASCII
aXLlf.149 7 Apr 3 1997 9053 ASCII
aXLlf.150 7 Apr 3 1997 9011 ASCII
aXLlf.151 7 Apr 3 1997 9041 ASCII
OXLlf.152 7 Apr 3 1997 9114 ASCII
XLIf.153 7 Apr 3 1997 9102 ASCII
aXLlf.154 7 Apr 3 1997 9041 ASCII
aXLlf.155 7 . Apr 3 1997 9053 ASCII
aXLIf.156 7 Apr 3 1997 9043 ASCII
aXlif.157 7 Apr 3 1997 9071 ASCII
aXLIf.158 7 Apr 3 1997 9053 ASCII
aKLIf.159 7 Apr 3 1997 9083 ASCII
Xntf.160 7 Apr 3 1997 9061 ASCII
aXLIf.161 7 Apr 3 1997 9002 ASCII
aLIf.162 7 Apr 3 1997 1883 ASCII
aXLIf.163 7 Apr 3 1997 735 ASCII
aXLIf.164 a Apr 3 1997 10066 ASCII
aXLlf.165 7 Apr 3 1997 9160 ASCII

UXLf.166 a Apr 3 1997 10351 ASCII
aXLIf.167 7 Apr 3 1997 9190 ASCII
aXLif.168 a Apr 3 1997 10540 ASCII
aXLlf.169 8 Apr 3 1997 9390 ASCII
aXLlf.170 9 Apr 3 1997 10619 ASCII
XLtf.171 a Apr 3 1997 9377 ASCII
IXLlf.172 9 Apr 3 1997 10581 ASCII
aXLtf.173 a Apr 3 1997 9354 ASCII
aXLtf.174 9 Apr 3 1997 10559 ASCII
quLlf.175 a Apr 3 1997 9512 ASCII
SXLIf.176 9 Apr 3 1997 10597 ASCII
axLlf.17 a Apr 3 1997 9532 ASCII
OXLlf.178 9 Apr 3 1997 10577 ASCII
eXLlf.179 a Apr 3 1997 9451 ASCII
aXLf.180 9 Apr 3 1997 10559 ASCII
aXLif.181 a Apr 3 197 9433 ASCII
MXL=f.182 9 Apr 3 1997 10569 ASCII

aXLlf.183 a Apr 3 1997 94.27 ASCII
aXLlf.l&4 9 Apr 3 1997 10521 ASCII
aXLIf.185 a Apr 3 1997 9373 ASCII
aXLtf.186 9 Apr 3 1997 10561 ASCII
SICLIf.137 a Apr 3 1997 9395 ASCII
SXLlf.18 9 Apr 3 1997 10615 ASCII
aXLIf.189 a Apr 3 1997 9337 ASCII
aXLIf.190 9 Apr 3 1997 10621 ASCII



Jut 30 1SM 1997 Fite Name: notesllst AOGOOROAO.017170200-0004O SO ATTACHMT XLI * Page 4

A07/cUA4%NISOC3TOOOAC03TIB.fOtOs aXLIf.191 a Apr 1997 9403 ASCII
A07/CaRA04N10CO3Tl6C03TZSO.flotas GXLIf.192 9 Apr 3 1997 10549 ASCII
A07/CR3A4NK16DC03TOOAC03Tl68.noto AXLIf.193 a Apr 3 1997 9419 ASCII
A07/CR3A04N160C03Tl68AC03T2S0.fots aXLIf.194 9 Apr 3 1997 10597 ASCII
A07/C53A04317DC03T0 AC03T168.ntbf aXLIf.195 a Apr 3 1997 9253 ASCII
A07/CR3A04Nl7DC03T168AC03T2S0.nOts aXLIf.196 9 Apr 3 1997 10565 ASCII
A07T/C3AD4NI8OC3TOAC03TI68.lotes aXLIf.197 7 Apr 3 1997 9096 ASCII
A07/CA3AO4N1DC03TlI6AC03T2ZS.notts aXLlf.198 a Apr 3 1997 10272 ASCII
A07l/CSAO7MOIDClBTOOOACIBT142.nlt0 aXLIf.199 7 Apr 3 1997 "69 ASCII
A07/CR3AOOIDCIBT14ZAC02TOOO.rltes aXLIf.200 a Apr 3 1997 9647 ASCII
A07/CRAlO2DCIETOOAC1UT142. otts aXLIf.201 7 Apr 1997 43 ASCII
Aff7/C3AUM O2DCUBT14MAC02TO .not: aXLIf.202 a Apr 3 1997 1004Z ASCII
A07U/C3AD073DC13TOO0AC1ET142.notv aXLIf.203 7 Apr 3 1997 6991 ASCII
A07t/C3A7 DCIT14ZAC2TO.nots aMLIf.204 a Apr 3 17 10214 ASCII
A07/CRUA07I04DC1ITOO0ACI8T142.nots aXLIf.203 7 Apr 3 199 9235 ASCII
A07/CR3A07UO4DCIT142AC02TOO.notns aXLIf.206 a Apr 3 19 10251 ASCII
A07/CA3AM7ISOCIITOOOACI3T142.notns aXLIf.207 7 Apr 3 1W7 9201 ASCII
A07/C13A071(SDCIIT14ZAC02TOW.rotes aXLIf.2D8 a Apr 3 1997 10173 ASCII
A07/C3A079060C1BTOO0AC13T142.notes aXLIf.209 7 Apr 3 197 9169 ASCII
A07/CR3AO7N6OClBT142AC02TOWO.fotds SxLIf.210 a Apr 3 1997 10259 ASCII
AO7/CR3AO7I7DCEBTOOOACIBT142.notts aXLIf.211 7 Apr 3 1997 9169 ASCII
A07/CR3A0707DC1iBT142ACO2TODO.notes aXLIf.212 6 Apr 3 1997 10316 ASCII
A07/CR3AO7IWDC1BTOOACIIT142.notCs aXLIf.213 7 Apr 3 197 9141 ASCII
A07/Clt3A0708DC13T142AC02TO0O.notes aXLIf.214 a Apr 3 1997 10302 ASCII
A07/CR3A07W09DCIBTOOAC1BT142.rotes aXLIf.215 7 Apr 3 197 9205 ASCII
A07/CR3AUM09DCIST14ZAC02TOOO.notes aXLlf.216 a Apr 3 197 10284 ASCII
A07/CR3AO7U107 CIBTOOOACIBT142.note aXLIf.217 7 Apr 3 1997 9147 ASCII
A07/CR3A07Ifl0CI1T142AC02TOOO.notes aXLItf.21 a Apr 3 1997 10M ASCII
A07/CR3AD7tIl1CIIBTOOOACIBT142.notes aXLIf.219 7 Apr 3 1997 9211 ASCII
A07/CA3AO7IliDClgTl4ZAC02TOW.notes aXLIf.220 E Apr 3 1997 10298 ASCII
A07/CR3AO7MIl2DCIBTOOOAC13T142.notff aXLIf.221 7 Apr 3 197 9209 ASCII
A07/C3A07UlZDC1BT14AC02TCO.notes aXLIf.222 8 Apr 3 197 10260 ASCII
A07/CRUAO7Ifl3DCIBTOOOACIT142.notes aXLIf.223 7 Apr 3 197 9159 ASCII
A07/CR3AO7iDCIBT142ACO2TOOO.notes aXLIf.224 a Apr 3 1997 10330 ASCII
A07/CR3AO7M140CCBTOOOACIBTI42.notes aLIt.22S 7 . Apr 3 1997 9193 ASCII
A07f/CRUA079140CIBTI42ACO2TOOO.rotes aXLIf.226 a Apr 3 1997 10342 ASCII
A07/CR3AO7KI5DCIBTOOOACIBT142.notes alif.ZZ7 7 Apr 3 1997 9119 ASCII
A C7/CR3AO7MI5DCISTI42ACO2TOOO.notes; XLIf.228 a Apr 3 1997 1028 ASCII
A07/CRU3A7ki6DCIBTOOOACIBT142.notes oXLif.229 7 Apr 3 1997 9173 ASCII
A07/CR3AO7I16DC1BT142ACO2TOOO.notes XLif.230 a Apr 3 1997 10366 ASCII
A07/CR3AO7U7OCIBTOOOACIUT142.nots aXLIf.231 7 Apr 3 1997 9061 ASCII
A07/CR3A07K17DClBTI4ZACO2TOOO.notes aXLIf.232 a Apr 3 1997 10251 ASCII
A07C/CRUA71DCUBTOOOACIST142.notes XLIf.233 7 Apr 3 1997 U45 ASCII
A07/CR3AO7KlaDClSTi42AC02TOOO.notes aXLlf.234 a Apr 3 1997 10042 ASCII

Caxter Tape Backup Number of File Date File Size File Type
File Nioe Fle lName Print Pages (Output) (Bytes) (Format)

._ .................... ........... ........... . .... ......... . --------- . ..... ......... ...........................

A14/C13A0511D0OC7TOOAC07T260.notes aXLtf.235 6 Apr 3 1997 7540 ASCII
A14/CR3AO5101DCOTM 6OACO7r291.notes aXLIf.236 a Apr 3 1997 10025 ASCII
A14/Cl3A05N01OC07T291AC07T3l9.notes aXLIf.237 7 Apr 3 1997 9113 ASCII
A14/Ct3A05N01DC07T319AC0TT462.notes aXIf.238 7 Apr 3 9 5640 ASCII
A14/CU3A05UONDC07T462AC07T479.notes adlf.239 9 Apr 3 1997 11785 ASCII
A14/Ct3AO5NO2DCO7TOOOAC07T260.notes aXlf.240 6 Apr 3 1997 7697 ASCII
A14/CR3A05N0ZDC07TZ60AC07T291.notes aXIf.241 a Apr 3 1997 10374 ASCII
A14/CU3AO5UO2DCO7T291ACO7T319.notes anIf.242 a Apr 3 17 9649 ASCII
A14/C33A05N02DC07T319AC07T462.notes axlif.243 a Apr 3 1997 9170 ASCII
A14/cR3A05U02DC07T462AC07T479.notes aXLIf.24 10 Apr 3 1997 12246 ASCII
A14/C13A05N030C07T000C7T260.notes aXIf.245 6 Apr 3 1997 7645 ASCII
A14/CJ3A05N03DC07T260AC07r291..notns axLIf.246 9 Apr 3 1997 10791 ASCII
A14C33A051103DC07T291AC0Tr39.notes aXLIf.247 a Apr 3 1W7 9718 ASCII
A14/C33A05N030C0n7l9AC07T462.notes aXIf.248 a Apr 3 1997 9435 ASCII
A14/Cl3A05M030C07T462AC07T479.notes AXLIf.249 10 Apr 3 1997 12330 ASCII
A14ICU3AO5NO4DCO7TOOOAC07T260.notes dlLIf.250 7 Apr 3 1997 7840 ASCII
A14/CA3A05N14DC07rZ60AC07T291.notes anIf.251 9 Apr 3 1997 10783 ASCII
A14/CR3A5NO.DCO7TZ9lAC07T319.notes aXLlf.252 a Apr 3 97 9772 ASCII
A14/CR3A05N04DC07T319AC07T462.notes anIf.253 a Apr 3 1997 9355 ASCII
A14/CJ3A05N04DC07T462AC07T479.notes aXLIf.254 10 Apr 3 1997 12317 ASCII
A14/CR3A05NO5DC7TOOOACO7T260.notes XLIf.255 7 Apr 3 1997 7932 ASCII
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A14/C23A051050DC0T260AC07T291.rots rXLlf.256 9 Apr 5 1997 10761 ASCII
Al4/CR3A5l H05DCOrf291AC013i9.nots AXLIf.257 a Apr 5 1997 96n2 ASCII

£14,C230 105DC07 319AC07U2 fotH XLIf.25 1 Apr 5 1997 9419 ASCII

A14/CL3A5%N05DCM7T42AC07TU92nots aXLlf.259 10 Apr 5 1997 12377 ASCII

AU/CLU05NOC07TOOOACO7T6.notes aXLIf.260 7 Apr 3 1997 A2 lSCII
A14/C3A05K06DCD7TZ60ACOTM91 .utes aXLtf.261 9 Apr 3 1997 10n ASCII
A14/CR3A05N06DO07r291AcO7f319.notes daLIf.262 Apr 3 1997 9756 ASCII

A14ICM3A05N06OC07T319AC07T462.otes aXLtf.263 a Apr 3 1997 9355 ASCII
Al4/CR3A05306CO7T462AC7r479.notes uXLtf.264 10 Apr 5 1997 12233 ASCII
Al4/CW3A05N075 C07TOOOACMT26O.notes sXLIf.265 7 Apr 3 1997 7950 ASCII
Al41C23AO5mM70cM7T26OAcM7291.notz aXLItf.266 9 Apr 3 1997 10874 ASCII
A14/CR3A05N07DC7T91AC071319.notes aXLIf.267 a Apr' 31997 972 ASCII
A14/C13A5107DCO7T319AC07T462.fots s(XLIf.268 & Apr 3 1997 9421 ASCII
A14/CR3A05N070C07T462AC07T479-lotes uXLf.269 10 Apr 3 1997 12323 ASCII
A14/C3A051080CO7TTO00AC07T260.notes aXLf.270 7 Apr 3 1997 7936 ASCII
A14/CR3AD05M0DCO07260AC07TZ91.notH dlLf.271 9 Apr 3 1997 1085 ASCII
A14/CR3A05m080C07T291AC07T319.notts aXLif.272 a Apr 3 1997 9816 ASCII

A14/CR3A050D0WC07T19AC07T462.nfot s XLIt.7 8 Apr 3 1997 9363 SCII
A14/CRUA03N080C07T462AC07T79 .notes xLf.274 10 Apr 5 1997 12295 ASCII
A14/CR3AO5N09DCO7nOOAC07T260.lDt" axLImf2n 7 Apr 3 1997 7932 ASCII
A14/C3WAD3MW CO07260AC07M291.notss SXLIf.276 9 Apr 3 1997 O156 ASCII
A14CR3AD5N095COTWl91ACO7T3l9.note AXLttf.87 5 A W 31997 9732 ASCII
A14/C A05U00DCO7T319AC07T462.nots aXLtf.273 a Apr 3 1997 9355 ASCII
Aj4/cRA5NO59DCO7r682ACW7I479.notes aXLlf.279 10 Apr 3 1997 12315 ASCII
A14/CR3AO5NIODCO7rOOQACO7T26O.fotes aXLf.280 7 Apr 5 1997 7916 ASCII
A14/Ct3A05N10DC07T260AC07r291.noteH aXLlf.281 9 Apr 3 1997 10838 ASCII
A14/CR3AO5XIODC07T291ACO7M 19.nOtes XLlf.282 a Apr 3 1997 972 ASCII
A1U/CR1A05N10DC07T319AC07T462.notIs H XLlf.283 a Apr 3 1997 9K`17 ASCII
A141CR3A05N100DC0T462AC079479.fntdl &XLIf.284 10 Apr 3 1997 12309 ASCII
A14/CR3A0511DDC07TOAC07TO260.nctes mXLIf.285 7 Apr 3 1997 7958 ASCII
A14/CR3A05N11DC07T260AC07T291.notes aXLIf.286 9 Apr 3 1997 10833 ASCII
A14/CR3A05M11DCCJT291AC0713i9.notSs aXLlf.287 a Apr 3 1997 977B ASCII
A14/CR3A05N1lDCC7T319ACOT46t.lnat6' XLIt.288 a Apr 3 1997 9K13 ASCII
AI6/CR3A05111DOC7 462AC0cn479.notes *XLIf.289 10 Apr 3 1997 12307 ASCII
A14/CR3A05U12DC07TO00ACO7T260.rotes aXLIf.290 7 Apr 3 1997 7976 ASCII
A14tCR3A05M12DC07T260AC07T291.rotes rXLlf.291 9 Apr 3 1997 10879 ASCII
A14/C13A05112DC07T291ACO7T319.nott *XLlf.292 a Apr 5 1997 9752 ASCII
A14/C13AD5M12DC07T319AC07f462.notes XLlf.293 a Apr 3 1997 9421 ASCII
A14/CR3A05M12DC07T462ACZ74T79.nOtes aXLlf.294 10 Apr 3 1997 12321 ASCII
A14/CR3AOSMI3ODCO7OOOACO7fT26.notSs aXLlf.295 7 Apr 3 1997 7982 ASCII
A14/CR3AD5N13DC07T260AC07r291.notSs aXLlf.296 9 Apr 3 1997 10865 ASCII
A14/CR3A05N13DC07T291ACO0Ml9.notez sXLIf.297 8 Apr 3 1997 9768 ASCII
A14/cR3Au5Nl3DcO7319Aco7r462.notes SXLIt.298 a Apr 3 1997 9387 ASCII
A14/CR3AW5N13DC7T462AC7479.nbtls aXLIf.299 10 Apr 3 1997 12339 ASCII
A14/CR3AD5N140C7OrOOACOMM260.notes aXLlf.300. 7 Apr 3 1997 7908 ASCII
A14/CR3AO5N14Dc07r26AC07r291.notes uXLlf.301 9 Apr 3 1997 o100 ASCII
A14/CR3AO5N14DC07T291ACo0m719.notes AXLIf.302 a Apr 3 1997 9760 ASCII
A141CR3A05N14DC07T319AC071462.notes XLIf.303 a Apr 3 1997 9383 ASCII
A14/CR3A05X14DCM77462AC07T479.notes aXLIf.304 10 Apr 3 1997 12353 ASCII
A14/CR3A05M15DCO07OOOAC07T260.lotns &XLIf.305 7 Apr 3 1997 7952 ASCII
Al4/CR3A05X15DC071260AC07f 291.notes eXLlf.306 9 Apr 3 1997 10807 ASCII
A14/C13A05K1SDC07T291ACO7T319.frlte n XLIf.307 a Apr 3 1997 9762 ASCII
A14/CR3A05N1NSDC07319AC07T462.notns &XLlf.308 8 Apr 3 1997 9457 ASCII
A14/C13A05315C07T462AC07T479.noteS XLCf.309 10 Apr 3 997 12383 ASCII
A14/CA3A5"N16DCO7TOoACo7T260.notns aXLlf.310 7 Apr 3 1997 7912 ASCII
A14/CR3AO5Ni6DCOG7260ACOT2tPI.nOtes aXLlf.311 9 Apr 3 1997 1C807 ASCII
A14/CR3ASMd16DCOC729WACO7T3I9.notat XLlf.312 8 Apr 3 1997 9708 ASCII
A14/CR3A05N16DCO T319AC07T462.notes .XLlf.313 a Apr 3 1997 9421 ASCII
A14/Cl3AONSI6DCOC7462ACO7t479.notes sXLlf.314 10 Apr 3 1997 12377 ASCII
A14/CR3£05M17DC07TQ00AC07I260.notes XLlt.315 6 Apr 3 1997 7689 ASCII
A14/CR3A05N170DC0n260AC07T291.noteS aXLlf.316 9 Apr 3 1997 10594 ASCII
A14/CR3A05N17DCmi 291AC07T319.notn aXLlf.317 a Apr 3 1997 9762 ASCII
A14/CR3A05N17DCC 7319AC07462Q.note aXLIf.318 a Apr 3 1997 9312 ASCII
A14/CR3A0Si7bDC071462ACO7T479.notes AXLlt.319 10 Apr 3 1997 12288 ASCII
A14/CR3A0SH18DC07TO00AC07I260.notes aXLlf.320 6 Apr 3 1997 7638 ASCII
A14/CR3AO5Nl8DCMO726OACOTr29I.notes aXLf.321 £ Apr 3 1997 105l4 ASCII
A14/CR3A05N18DC07T291ACO073l9.notes aXLif.322 8 Apr 3 1997 9373 ASCII
A141/CR3A05N1D C07T319AC07T66Z.not s eXLtf.323 7 Apr 3 1997 8894 ASCII
A14/CR3A05N180DC07462AC07T479.notes aXLIf.324 9 Apr 3 1997 11983 ASCII
A14/CR3Al4NOlDC02TOOOACO7TOOO.notes aXLlf.325 7 Apr 3 1997 0543 ASCII
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A14/CRU3A14lOiC13TOOOAC13Tl42.lOtts aXLIf.326 7 Apr 3 1997 84 ASCII
Al&/cUI4N10 IDlCITI42ACO2TOo.notes aXLIf.327 a Apr 3 1997W 961 ASCII

A14/CR3A141102DCG2T000AC07T00D.not aXLf.328 7 Apr s 197 157 ASCII
AI4/ICl3A4NX2DClBTOOOACl8T142.rltOs aXlIf.329 7 Apr 3 1997 6o ASCII
A14/CRA14N02DClT142AC02TO00.nots aXLIf.330 a Apr 3 1997 10010 ASCII
A14/CR3A14103DC02TOO0ACO 0.rotas aXLlIf.331 7 Apr 3 1997 1939 ASCII
A14/CR3A14N03DC1BTO0OAC13T142.note aXLIf.332 7 Apr 3 1997 1757 ASCII
Al4/CRAl4V3WClBTT42AC02TC.flots anXLIf.333 a Apr 3 1997 10293 ASCII
A14/CR314XO4DCO2TOOOACO7TOO.ot*S aXLItf.334 7 Apr 3 1997 9079 ASCII
A14/CL3A14N104DCBTOOOAC11T142.notes aXLtf.335 7 Apr 3 1997 3961 ASCII
A14/CL3AI41i.O4CIBT142ACC2TOOO.notes AXLif.336 a Apr 3 1997 10317 ASCII
A14/CR3A14N05DC02TOOOAC07TOOO.nots aXLtf.337 7 Apr 3 1997 9019 ASCII
A14/CR3AI4N05DC1STOOOACIST142.notes aXLtf.33 7 Apr 3 197 9063 ASCII
A14/CR3Ai4NO5DC1ST142ACO2TOOO.notes &XLtf.339 a Apr 3 1997 10233 ASCII
A14/CRA141106C0ZTOOOACOTODOO.notes aXLtf.340 7 Apr 3 1997 90 ASCII
A14/CR3AI4NO06C1BTOOOACIST142.notes aXLIf.341 7 Apr 3 197 9075 ASCII
A14/CR3A14NO6DC8TI42ACOZTOOO.notes aXLIf.342 a Apr 3 197 10307 ASCII
A14/Cl3A1407DC02TMOOACO0TOO.nots dXLlf.343 7 Apr 3 1997 9041 ASCII
A14/CR3Ai4N=D CIBTOOOAC1TI42.notes aXLf.344 7 Apr 3 197 9131 ASCII
A14/CR3AI4MG7DClT142ACM2TOOD.notes aXLf..34S a Apr 3 1997 10229 ASCII
AlA/CR3AI4N8DWCo2TOOoACO7TCnootes aXLIf.36 7 Apr 3 1997 9051 ASCII
A14/CR3A14N08DCSBT00AC1U7142.not OXLWfL347 7 Apr 3 1997 9201 ASCII
A14/CR3Al4X8DCIBT14ZAC020T0D.notz aXLIf.348 a Apr 3 197 10265 ASCII
A14/CRA14109DC02TOO0ACC77000.note aXif.349 7 Apr 3 1997 9039 ASCII
A14/CR3Ao141N090C13T0AC137142.Siots aXLlf.350 7 Apr 3 1997 9201 ASCII
A14U/C3A14N09DC1BT142AC027000.nota eXLtf.351 a Apr 3 1997 10319 ASCII
A14/CR3A14N10DC02T000ACO7TOOO.notes UXLIf.352 7 Apr 3 1997 093 ASCII
A14/CR3Ai4NIODCIBTOOOACIT142.notes aXLIf.353 7 Apr 3 1997 9117 ASCII
A14/CR3A14N100C13T142AC02T00O.notes aXLtf.354 6 Apr 3 1997 1026S ASCII
A14/CR3A14N1IDCO2TOOOACOTTTOO.notes XLIf.355 7 Apr 3 1997 9029 ASCII
A14/CR3Ai4Ni1DClBTOOOACTI472.notes aXLIf.356 7 Apr 3 1997 9129 ASCII
A14/CR3AIM"I1oCIIT14ZAC02TOOO.notes aXLIf.357 a Apr 3 1997 10299 ASCII
A14/CR3A14N12DC02TOO0AC07T0OO.notes aXLIf.358 7 Apr 3 1997 9037 ASCII
A14/CR3Ai4Ni2DCIBTOOOAC1BS142.notes oXLIf.3S9 7 Apr 3 1997 9076 ASCII
A14/Ct3Ai4NI2DC18T142ACO2IOOO.note *XLIf.360 a . Apr 3 1997 13m ASCII
A14/CR3AI4"13DC02TOODACO7TO0O.notes sXLIf.361 7 Apr 3 1997 9017 ASCII
A14/CR3A14U3DOCITOOOAC1BT142.noUtf sXLIf.362 7 Apr 3 1997 9"1S ASCII
A14/CR3Ai4Ni3DCltTU42ACO2TOOO.notes XLIf.363 a Apr 3 1997 10289 ASCII
A14/CR3A14NI4DCOZTOOOACO7TOOO.notes XLIf.364 7 Apr 3 1997 9021 ASCII
A14/CR3Ai4Ni4DCIBTOOOAC1UT142.note aXLIf.365 7 Apr 3 1997 9013 ASCII
A14/CR3A14U140C157142AC02T0OO.notes XLIf.366 8 Apr 3 1997 10315 ASCII
AI4ICR3AINISDCO2ICOOACO7TTOO.notes aXLIf.367 7 Apr 3 1997 9021 ASC1I
A14/CR3AI4I5DClBIOOOACIBT142.notes uXLIf.368 7 Apr 3 1997 9100 ASCII
A14ICR3A14N1SDClBS142AC02TOOO.notes aXLIf.369 a Apr 3 1997 10321 ASCII
A14/CR3Ali"o6DC02ToOOACOTTOOO.notes aX1.f.370 7 Apr 3 1997 9021 ASCII
A14/C13A14Vl16DCl3TOGACl8TIC2.notes aXLlf.371 7 Apr 3 1997 9023 ASCII
A14/CR3AI4"16OCIBTU4ZAC02TOOO.notes aXLIf.372 a Apr 3 1"97 10373 ASCII
A14/CRA14N17DCD2TOOOACO7I000.notes dX1If.373 7 Apr 3 1W97 8946 ASCII
A14/CR3A14NJ7DCIBTOOOAC1ST142.notes eXLIf.374 7 Apr 3 197 8961 ASCII
A14/CR3AI4I17DCIBT14UACO2TOO.notes aXLIf.375 a Apr 3 1997 10262 ASCII
A14/CR3A14K1DC02TO1 A1O7TOOO.notes XLIf.376 7 Apr 3 1997 U802 ASCII
A14/CR3A14R18DC1BTOOOAC1IT14Z.notes aXLIf.377 7 Apr 3 1997 1756 ASCII
A14/CR3A14NIIDC1IT142AC02TOOO.notes XLIf.3 a Apr 3 1997 10022 ASCII

TKE FOLLOWICN FILES FOR ASSEMBLY AlJ UERE SUPERCEEDED BY FILES UNDER ASSENULY DESICGATION AllM DURING CQECKING.

Computer Tape Backup Number of FPIe Date File Site Fllt Type
File ame Fite 1uwe Print Pages (Output) (Bytes) (Format)

,...................... ........... ................ ......... . ............... ......... ...........................

AlU/CZ3AlINOIDCO8TOOOACCBT097.notes aXLIt379 6 Apr 3 1997 7474 ASCII
All/CRSA INOIDCO8TO97ACOBT139.notes eXLIf.380 a Apr 3.1997 9697 ASCII
A1UICRCANDNOIDCOST139ACOST404.notes aX1If.331 a Apr 3 1997 10165 ASCII
Al5/CR3AOlNOOlCOWT404ACOIT409.notes eXLlf.3J2 a Apr 3 1M97 9680 ASCII
AI1UCR3AONONIDCOST409ACOSTSIS.notes aXLIf.383 Ap4r 3 1997 10153 ASCII
A8l/CR3AOINO2DC08TOOOACOST097.notes XLIf.384 6 Apr 3 1997 7535 ASCII
AlU/CRI3A0lOMDC08T097ACOOT139.notes aXLIf.38S a Apr 3 1997 10090 ASCII
AlU/CR3AOIN02DCO8T139ACOST4O4.notes aXLIf.386 a Apr 3 1997 10509 ASCII
AlU/CR3AOIND2DCO8T404ACCST4O9.notes XLIf.387 a Apr 3 1997 1O026 ASCII
AlUICR3AO1NO2DCOST409ACOBT515.notes aXLIf.388 a Apr 3 1097 10494 ASCII
AIS/CR3AO1N03DC= TOOOACo8T097.notes aXIf.389 6 Apr 3 1997 7800 ASCII
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A1U8/CW3A01U030C0T097ACG8T139.rlotfs aXLlf.390 8 Apr 3 1997 1016 ASCII
A18lCUS3O1N03DC08T139Ac08T4OK.ntot SXLIf.391 9 Apr 3 1997 10903 ASCII
AlIS/CR3A033DCOtT404ACO8T409.floths aXLIf.392 I Apr 3 1997 10262 ASCII
A18/CR1301N03D C08T409ACtT515.notff aXLIf.393 9 Apr 3 1997 10649 ASCII
AlU/CR3AOIX0DIC08TO0AC08T097.otns aXLIf.394 6 Apr 3 1997 7796 ASCII
A18/CR3A01M040C08T097ACM8T139.nots AXLIf.395 I Apr 3 1997 102t2 ASCII
AlJ/CR3AOl1Z4D0C0T139ACOtT404.notes aXLIf.396 9 Apr 3 1997 llOS2 ASCII
A18/CR3A01N040C08T404AC08T409.rates aXlf.397 a Apr 3 1997 10278 ASCII
A18/CR3A01N04OCWT4G9ACO8T51S.rotes aXllf.398 9 Apr 3 1997 10708 ASCII

A18/CR3AOIII5DCOSTOOOACOBT097.notes aXLtf.399 6 Apr 3 1997 7802 ASCII
A1B/CR3AO1N05DCOhTOP7ACOtT139.lotes dlLf.400 5 Apr 3 1997 o108 ASCII
A18/CR3AflhHO5ODC0T139AC08T404.Otes aXLf.401 9 Apr 3 1997 1104 ASCII
A18tCR3AO1105DCOtT404ACO8T409.notU XLIf.402 a Apr 3 1997 10300 ASCII
A18/CR3AOINDO5OCOT409ACOSTSIS.notes XLtf.403 9 Apr 3 1997 10650 ASCII
A18/CR3A011N06DCOSTOOOACO T097.not s XLlf.404 6 Apr 3 1997 7740 ASCII
AI8/CR3AOINO6COBT097ACO8T139.otes aXLf.405 a Apr 3 1997 10324 ASCII

AIS/CR3AUINDO6OCO8T39ACO8T404.rots SXLIf.406 9 Apr 3 1997 11105 ASCII
A18/CR3A13i1N6DCOCT404AC08T409.rflts XLlf.407 a Apr 3 1997 10284 ASCII
AI8/CR3AOIN06DCOST409AC08T51S.wotes XLtf.40t 9 Apr 3 1997 10712 ASCII
AI8jCR3ADIN07CO8TOOOAC87097.lot@s 4XLtf.409 6 Apr 3 1997 7756 ASCII
A1/CRE3AD1N07DC08T097ACU8T139.otos aXLIf.410 £ Apr 3 1997 10374 ASCII
A1B/CR3AD1N07CO0T139AC08T404.mOtff axLtf.411 9 Apr 3 1997 11033 ASCII
A18/CR3AO1NM0TCO8T404ACO8T409.nts aXLlf.412 a Apr 3 1997 10274 ASCII
A1U/CR3AOIN07DCOtT409AC08T515.notfs XLlf.413 9 Apr 3 19W7 10662 ASCII
A1I/CR3AOINO0DC8TO00AC8TOt97.notes aXLlf.414 6 Apr 3 197 M6 ASCII
AI5ICR3AOIO8DCOCT097ACOBTI39.notvs aXLtf.41S a Apr 3 1997 10404 ASCII
A18/CR3A0hKON0DC0T139AC08T404.otes XLlf.416 9 Apr 3 1997 11095 ASCII
AI8ICR3AOINOOSCO8T404ACST4O9.not s XLlf.417 a Apr 3 1997 10238 ASCII
A1BICR3A0INO CO08T409ACO8T515I.rotes mif.418 9 Apr 3 1997 10674 ASCII
A18/CR3A0O109DC0TDO0ACG8T097.notcs aXLlf.419 6 Apr 3 1997 7764 ASCII
Ai8ICR3AINO9OCOaTO97ACOST139.rfotes XLif.420 a Apr 3 1997 10348 ASCII

A18/CR3A01N09OC08T132AC08T404.otes XLif.421 9 Apr 3 1997 110t5 ASCII
AI8ICR3AOIH09DCO8T4O4ACOST409.motf aXLf.422 £ Apr 3 197 10286 ASCII
A18/CR3AOICO9WCO8T409ACO8T515.notes XLlf.423 9 Apr 3 1997 10698 ASCII
A18/CR3AO IIOODCO8TOOOACOSTO97.nots aXLIf.424 6 Apr 3 1997 722 ASCII
A18/CR3ADINlODC08T097AC08T139.notes dLif.425 a Apr 3 1997 10318 ASCII

A18/CR3ADINIODC08TI39ACO8T04.motes aXIf.426 9 Apr 3 1997 I13 ASCII
AIB/CR3ADlINIODCOI4O4ACOBT409.notes aXLIf.427 a Apr 3 1997 10260 ASCII
A8IUCR3AOHIIODCOBT409ACOST5IS.notns oXLlf.428 9 Apr 3 1997 10676 ASCII
A18/CRAUOlINIDC08TOO0AC08T097.notes XLlf.429 6 Apr 3 1997 7750 ASCII
A18/CR3A0INIlDCU0897AC081139.rots sXLlf.430 a Apr 3 1997 102 ASCII
A18/CRa3A0II10COST139AC08T404.notes eXLIf.431 9 Apr 3 1997 11038 ASCII
A1/CI3AOIUDII1COST4D4ACO8T409.notIs aLIf.432 a Apr 3 1997 10286 ASCII
Alt/CR3AOUINIIDCOST49AC08515.nots XLIf.433 9 Apr 3 1997 10706 ASCII
AI8qR3AOhINI2DCO8T0BOACO8I797.nots aXLIf.434 6 Apr 3 1997 7632 ASCII
AI/CN3A01N12DC09TO97ACT8139.notes aXLIf.435 a Apr 3 1997 10284 ASCII
A181CR3A011N120DCO139AC08T404.notes aXLlf.436 9 Apr 3 1997 11020 ASCII
A18/CR3A01N12DC0ST404AC08T409.rIotes aXLIf.437 a Apr 3 1997 10246 ASCII
AIU/CR3AO1N12DC081409ACO8T515.notes aXllf.433 9 Apr 3 1997 10647 ASCII
AI8/CR3AONNI3DCO8IOOACO8T097.notas aXLIf.439 6 Apr 3 1997 7606 ASCII
A18/CR3A011l3DC08T097ACWT139.nots aXLIf.UO 8 Apr 3 1997 10252 ASCII
AIB/CR3A01113DC08T139ACO8T404.notes aXLlf.441 9 Apr 3 1997 10979 ASCII
A18/C03A01U13DCM81404AC08T409.notes aXLIf.442 8 Apr 3 1997 102 ASCII
AIS/CR3AOIN13DCO8T409ACOSTSIS.hots MaLlf.U3 9 Apr 3 1997 10615 ASCII
A1/CR3UAON1EA4DCOITOOACO8TO97.notes eXLIf.444 6 Apr 3 1997 7626 ASCII
A18/CR3AOIN140CO8T097ACO0T139.nots uLlf.U5 8 Apr 3 1997 10154 ASCII
A18/CR3AO1N14CC08T139ACO8T404.notos oXLlf.446 9 Apr 3 1997 10960 ASCII
A18/CR3A01N140COST404AC08T409.nots aXif.447 £ Apr 3 1997 10232 ASCII
A18/CR3A01K140CO0T409ACOTST15.notes XLif.U8 9 Apr 3 1997 1074 ASCII
A18/CR3AOIK¶50DC0TOOAC08T097.notas aiLf.449 6 Apr 3 1997 7628 ASCII
A18/CR3AOINISODCO8T97ACO8T139.notus GXIf.4S0 a Apr 3 1997 10130 ASCII
AI5/CR3AO1HI50CO(TI39ACOMT4O4.notus aIf.451 9 Apr 3 1997 10904 ASCII
AIIICR3AOINhSDC08I404ACOST409.notus aXLIUf.42 8 Apr 3 1997 10284 ASCII
AI8ICUUAO1K13DCW8T49ACO8T5I5.not oXLlf.4U3 9 Apr 3 1997 10668 ASCII
A18IcI3AOIN1U C08T0ODACO8T097.note aXLif.454 6 Apr 3 1997 7658 ASCII
AIBICR3A0111O6C08T097AC08T139.notes XLIf.455 8 Apr 3 1997 10164 ASCII
AIU/C3AO1N16DCO8T139ACO8T4O4.nots aXLIf.456 9 Apr S 1997 10937 ASCII
AIU/CR3AOIN1I6COSB404ACO5T409.notn XLIf.457 a Apr 3 1997 10218 ASCII
AIS/CR3AOIN16OCOST4CWACOSTSIS.notes MLlt.U8 9 Apr 3 1997 10756 ASCII
AII/CR3AOIN17OCOSTOOOACO8TO97.nots dxLlf.4S9 A Apr 3 1997 7623 ASCII
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r A1I/CR3A01H170C08TOW7ACOT139.notes XLItf.40 a Apr 3 1997 10107 ASCII
AlbCA3ACOI117DhOT¶39A£C0T404.nttes .XLtf.461 9 Apr 3 1997 10753 ASCII
A18/Ct3A01U17DC08T4O4ACO8T409.notes aXif.462 8 Apr 3 1997 10133 ASCII
A18/CR3AO1170CO8T409AC08Tl5.notes WXLIf.463 a Apr 3 1997 10490 ASCII
A18/Ct3A01IICO8rTOOACO0r97.notes aXlf.464 6 Apr 3 1997 7476 ASCII
A11/C13A011iJC08T097AC08T139.notes aXLIf.46S I Apr 3 1997 lIST ASCII
Aig/CR13A0lJDCOS8T139A08T404.notes XLIf.466 a Apr 3 1997 10322 ASCII
A18/C/3AONlUIg)COT404ACO8T409.notes aXLIf.467 a Apr 3 1997 9806 ASCII
A18/C33Al0138DC08T409AC8JT515.rotes aXLlf.46 a Apr 3 1997 10315 ASCII

TRE FCLL04UCI FILES FOR ASSEMBLY Alga WERE SUPERCEEDED BT FILES U1DER ASSEMBLY DESIGNATION Al£z DURING ChECKING.

Ccwuter
File Nae

............................. _

AtSa/CR3A0UiNOC09T0O0AC09T1 5.notes
AI8aCIR3AO1NOlDC09TISAC09TZ19.notes
A1ga/CR3A01NOlDC09T219AC09T363.notes
A1Sa/CR3AOIOZDC091000AcO9T1S8.notes
A18,/CR3AUD¶NOC09T15AC09T219.notes
A1WCR3A010N2DC09T219AC09T .notes
A18aICR3AO1N0300CTO0AC09T158.notes
A1a/CR3AO1"N03DC9T1ISACO9T219.note,
Ala/3AlUON03DCO9TZ19AC09T363.notes
Alha/CR3A0OIN4DC9TOOOAC0OTI58.notes
Al8a/CI3A0N004CO9T158AC09T219.notes
Ala/CRUAOIU04DCO9T219AC09T363.notes
Alga/CR3AOIN05DCO9TOOOACO9T158.not s
A1a/CE3A011N05DC09T158C09T219.notes
AlA/CR3A01N05DC09T219AC09T363.notp
Ai8aICR3AO1N6OGC09TOOOAC9TI58.notes
Ala/CR3AD1MOlCCO9TIIICC9TZ19.notes
Al1a/CR3AOlIO6DCO9T219AeO9T363.notes
Al8a/cR3AO1NO70c09TOOOAcO9TI58.notes
A18aJCR3AO1NO7DC09T1SACO9T219.rotes
A18a/CR3A01N07DC09T219AC09T363.nntes
A¶8a/CR3AO1NO8DC09TOOOACO9T158.notes
A18a/CR3AOlNO8DC09T158AC09T219.notes
A1a/CR3A1N8OJDC0O9T219Ac09T363.notes
A1 W/CR3AOItO9DC09TOOOAC09TiSJ.ntes
A1 a/CR3A0IN09DC09T15Ac09T219.notes
AIWC3AA01N09DC09T219AC09T363.notes
AIWCR¶a AOI0H0CO9TOOACO9Ti58.notes
A18s/CR3AOIllCC09T15UN9T219.notes
AIWCRU3AD1N10C09T219ACO9363.notes
AlWCR3A1UMIIDCO9TOOOACU9TIS8.notes
AIWa/CR3AOlINDC09T158Ac9T219.netes
AlWa/CR3AOIN110C09T219AC09T363.notes
A18QICR3AOIN12DC09TOOOAC09TII8.notes
AlCRI3A01U12DC09T15ACO9T219. mtes
Allb/CRIfOINIZDC09TZ19AC09T363.notes
A18alCR3AO1N13DC09T000AC09Tl58.notes
Ala/CR3AO0I13DGCO9T1589CT219.notes
A18saCR3A01N13DCO9T219AC 9T363.notes
Ai8aCK3A0Oii4DCO9TOOOACO9TIS.notes
Al3a/CR3AO"14DCO9TI5ACO9TZI.notes
A1l8ICRADCN141CO9TZ19AC09T363.notes
AlWCR3AOINI5DC09TOOOAC09TI58.notes
Alga/CR3AOIN15DC09TISaAC09T219.notes
AiaCIR3A0IN15DC09T219AC09T363.notes
Ala8ICRAIN1IC09TOOOAC9T158.notes
A8al/CR3AO1N16bCO9TMI5UCD9T219.notes
Al1a/CR3A011160CO9T219Ac0963.notes
A18aICR3A01M1ODC09TO0ACIT1S5.notes
A1aa/cR3AOllT7Dc09T15809T219.notes
AlaCR3Al1N7DC09T219ACO9T363.notes
Alaa/=R3A01N18OC09TOOOACW9T1SS.notes
Alga/CR3AJOlIlOC09TIS&C TZ19.notes
A188/CR3A01NItCcO9T219AC09T363.notes

Tape Backlp
File Nowe

...........

aXLlf.469
aXLIf.47O
aXLIf.471
aXLIf.472
aXLIf.473
aXLIf.474
SXLtf.475
SXLlf.476
XLlf.477

aXLlf.478
aXLIf.479
aXLlf.4U0
*XLIf.U1
aXLif.482
SXlf.403
aX.f .484
aXLl.48S
aXLlf.486
4XLIf.487
sXLlf.4U
aXLIf.489
AXLIf.490
AXLIf.491
aXLIf.492
aXLIf.493
eXtIf.494
UXLlf.495
aXLIf.496
aXLlf.497
sXLlf.498

tlf.499
eltIf.500
aXLIf.501
dltO.502
anLIf.503
aXLIf.504
aXLIf.505
XLif.506

GXLIf.507
aXLIf.508
aXLif.509
aXLIt.510
aXLlf.511
axLIf .512
aXLlf.513
6Xltf.514
aXLlf.51M
*XLlf.516
GXLlf.517
*XLlf.518
aXLlf.519
XLIf.52O

4XLIf.521
SXLIf.522

Number of
Print Pages
........ _,

6
9
7
6
9
a
6
10
a
6
10
a
6
10
a
6
10
a
6
10
8
6
10
t
6
10
a
6
10
C
6
10
a
6
10
a
6
10
a
6
10
a
6
10
a
6
10
a
6
9
7
6
9
7

File Date

Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1W7
Apr 3 1997
Apr 3 1W7
Apr 3 1997
Apr 3 1W7
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1W7
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1W7
Apr 3 197
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr S 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1W7
Apr 3 1997

File size.
(Byte&)

....... ..

7436
11403
9078
7328

11852
9403
7TM

12176
9638
mo

12202
801

7308
12349

98S0
77Z2

12311
9812
7 4

¶2317
9854
TM

12333
9802

12347
9832
7830

12313
9794
7T74

12203
9717
7636

12192
9729
7602

1ZO66
9660
7644

12044
9U6
7618
12152

9612
r77

12124
9616
7684

12096
9535
7490

11627
9183

Fite Type
(Format)

ASCII
ASCII
ASCII
ASCII
ASCI I
AlSCII
ASCII
ASCII
ASCII
ASCI I
ASCJII
ASCII
ASCII
ASCI I
ASCII
ASCI I
ASCII

AM "

ASCII
ASCII
ASCII
SCII

ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
SCII
ASCII
ASCII
ASCII
ASCIl
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

ASCII
ASCII
MCII
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tKE FOLLOWING FILES FOR ASSEMBLY Al~b UERE SUPERCEEDED BY FILES UIDER ASSEMBLY DESICKATION A1Bbz DURIICG CHECKING.

Ceaputer Tape Backup NumIbr of File Date Fite SUze File Type
File Name Ffiet Rae Print Pages (Output) (Bytes) (Formt)

.... ..... .. ..... ............ ........... ................ ................... ......... ............. .........

A18bICR3AI8lDClITOOOAC3T142.notes aXLIf.S23 7 Apr 3 1997 3460 ' ASCII
Alb/CR3AINOZDCIUTOOOACIITI4Lf.notes aXLtf.524 7 Apr 3 1997 2671 ASCII
AI8bICR3AI8N03OCISTOOOACIITI42.notes WaLIf.525 7 Apr 3 1997 5930 AsCII

AI8b/CR3AIIM DClUTOOOAC1ET142.notes alLIf.526 7 Apr 3 1997 9029 ASCII
AIb/C*3A0I8MDSOCITOODAC1T142.otes anLIf.527 7 Apr 3 1997 am95 ASCII
AI8b/CR3AISND6OCIBTOOOACIBT142.rfot6 aIf.523 7 Apr 3 1997 901 ASCII
Alab/CR3AI8U07OCIBTOOOACiBT142.notes aXLIf.S29 7 Apr 3 1997 a979 ASCII
Alb/cRAI8NlO8ODCISTOOOACIBll2.lnotes eXLlf.530 7 Apr 3 1"97 3965 ASCli
Algb/CR3AISND9DCI3TOOOACIBI142.notCs dXLIf.S31 7 Apr 3 1997 6989* ASCII
AIlb/CRAUlIOOCISTOOOAC1BT142.notes hXLlf.532 7 Apr 3 1997 m 9 ASCII
Alab/CR3AI8U11CIITCOOAC1II42.notes eXLIf.M 7 Apr 3 1997 9025 ASCII
A1abICR3AISNI2DCIBTOOACIBII42.nots XLlf.534 7 Apr 3 1997 6751 ASCII
Alb/CR3AI8N13CI3TOWACITI142.nots aXLlf.m 7 Apr 31997 8659 ASCII
A18bICR3AI8N14OC1UTOOOAC1B7142.nofts XLlf.S36 7 Apr 3 1997 6659 ASCII
AlabICR3AINIISDCUTOOOAC1SI142.not*s eXLlf.S3 7 Apr 3 1997 "6a ASCII

Aib/CRt3AIaJ6iDCISTOOOAC1tI42.notes eXLl.f38 7 Apr 3 1997 73 ASCII
AlbICR3A18NI7DCiSTO0OACIBT142.nots uXLlf.339 7 Apr 3 1997 833 ASCII

Al8b/CR3Al1l80C13TOOQAC1BT142.nOtes aXLlf.540 7 Apr 3 1997 6650 ASCII

Computer
File RUee

...............

A20/CR3AI21101DC3TOOOACO3T16U.noteu
A20/CR3A12iN0DC03T168Ae03T25O.nOtes.
A20/cR3A12N02DC03TO0AC03T168.notes
A20/cR3Al2o2DC03T16VO3T250.notes
A2o/cRU3AI 23CO3IOrOACO3Tl6.nots
A20/cR3A12N03DCC3T16BAC3T250.notes
A20ICRa12N04 TO3T000Ae03T168.notes
A20/CRA12N04DCO3Tl16AC03T250.notes
A20,CI3AL1205OCO3TOOAC03I68.notes
A20/CR3A12N105D03T16AC03tZ50.notes
A20/CR3A12N06OC03TOOOACC3Tl16.notes
A2ZOCR3AlZ6CC3TI68ACo3T25O.notes
A2OICR3A12H07bC03TO00Ar3T 68..note
A2OICR3A12N07CDO3T68ACO3T2SO.ntes
A2zoCH3A12N00cO3700OACO3T168.notes.
A20/CRtA12H080C3T16BA&C3T250.notes
A20/cR3Al2ND9DC03TSOOAC03TU68.notas
A2OIcR3A12N09DC03Tl16At3T2s0.notes
A20/cR3AI2iWC03TOoOAto3TI68.notes
A20/CR3A12Nl0o0C3Tl68A003TZ2S.notes
AZO/CR3A12N110C037000AC03T168.notes
A20JCR3A12N110C03T16JAC03T250.notes
A2O/CR3A12N12DCO3TOOAC3T168.notez
AZOCRR3A12112DC03T168ACO3T250.notes
A20/CR3A12N13DC03to00AC03TI68.notes
A20/CR3AZV1130C03T16A=c3T250.notes
AZO/CR3A12M14DCO3I0OAC03T168.notes
AZo/CR3A1ZNI4De37I63AcO3T2sO.notes
A2o/Ct3A1zN15CO03T00OAc13T168.notes
A2QZ/C3A1ZN15Io3168Ac=3t250.nates
A20/CR3A1ZKI6D03TOODAC03TI68.notes
A20/CR3A12N16D003t16AC03T250.notes
A2O/CR3A12817TCD3TOOQAC03Tl6U.notea
Az2/cR3A12NITDe03T168AC03T25C.notes
A20/CR3A12N1DCD03T000AC03T163.notau
A20/CR3A1Zul8CC03T168AC03I250.notes
A20/CR3A2ONOIOCISTO0OACI3T14.notes
AZO/cR3A2001DCSlUAZC1ZTOOO.notes
A20/CR3A2ON02DClB7000ACIDT14Z.notes
A20/CR3A20K102DCKli42AC02T00.notes
AZOSCR3AZ0N3DCIBTOOOAC1DT142.notes
AZO/CR3A20N03DC1ST142AC02TO.notes

Tape Backup
Fitl Nane

...........

eXLlf.541
eXLlf.542
eXLlf.S43
eXLlf.544
anlif.5S4
dLlf.546
aXLlf.547
aXLlf.58
axLIf.549
aXLIf.S50
.XLIf.S51
aXLIf.552
aNLIf 35

GXLIf.555
aILI .556
eXLIf.557
aXLIf.558
alL f.559
aXL If.M5
0.If.S61
eXLIf.562
anlf.s63
aXLIf.S64
ulLIf.S65
&XLIf.S66
aLyIf.S67
aILSf 368
aXLlf.S69
MXLlf.570

aXLIf.571
aXLIf.572
aXLlt.573
AXLIf.S74
aXLIf.575
aXLIf.576
aXLLf.577
aXLIf.S78
aXLIf .S79
aXLIf.580
aXLIf.S81
aXLIf.382

NItuer of
Print Pages
i;'''''''''
7
a
7
I
a
8a
9
a
9
9
9
9
9
a
9
a
9
8
9
7
9
a
9
a
9
a
9
a
9
a
9
7
a
7
a
7
a
7
K
7
a

File oate

Apr 3 1997
Apr 3 1W7Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997

file Size
(lytes)

991a
8904

10159
9025

10350
9104

10377
9206

10383
9206
10363
9210

10365
9212

10377
91t6
10383
9116
10387
9118
10397
9069

10397
9067
10375
9128

10377
9098

10347
9152

10331
8976
10342
8998
982
5222
90704
83775397.
W20
8416
9968

File Type
(Format)

ASCII.
ASCII
ASCII
ASCII
ASCII
ASCI I
MSCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
AMCII'
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
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A2oCR3A20Mo4DC1BTOOOACIBTI42.nctes XLUt.583 7 Apr 3 1W97 U59 ASCII
A20/CR3A2ONOAOC1BT142ACO2TOOO.nctes IXLIf.584 a Apr 3 1997 10050 ASCII
A20/CRW3A2MO5DC1BT00ACSBT142.notes AXllf.585 7 Apr 3 19 7 8729 ASCII
A20/CR3A2MO5VCIBT1A2ACO2TOOO.notas aXLIf.S86 a Apr 3 1997 10092 ASCII
A20/CR3A20N06VCnBtAOOOAC1T142.nctU .XLlif.587 7 pr 3 1997 8733 ASCII
A20/CR3A2006DCII1t42ACO2tOOO.nctOI XLIf.588 a Apr 3 1997 10098 ASCII
A20/CR3A28ON07SCISTOOOACIT142.notes aXll.S89 7 Apr 3 1997 B776 ASCII
A20/CR3A2ONO7DCliBTl4ACOZTOOO.nftfs XLlf.590 a Apr 3 1997 10094 ASCII
A20/CR 0o8VCIBTOOOACIIT142.rotes uXLif.591 7 Apr 3 1997 8732 ASCII
A20/CR3A2OMOJDCIT14ZACOZTOOO.notH aXLif.592 a Apr 3 19" 1009a ASCII
A20/CR3A2M0N9VC1BTOOAC13T142.nItIS XLif.593 7 Apr 3 1997 8740 ASCII
A2o/CR3A20N09DC13T142AC02TO0O.notns axLlf.594 E Apr 3 1997 10090 ASCII
A2ojCA3A201ODCIBTOOOACI3TI4.notes aXLif.595 7 Apr 3 1997 B717 ASCII
A20/CR3A2ONIODC1IT14ZACO2TOOO.rftes aXLlf.596 B Apr 3 1997 10094 ASCII
A20/CI3A2ZOilIDCIBTO0ACIITI42.nottes gXLlf.597 7 Apr 3 1997 8741 ASCII
A20,CRAZOuIIOCIIT142ACO2tBOO.notes SXLtf.598 a Apr 3 1n7 10100 ASCII
A2O/CR3A2OM12DCIBTOOOACIBT1I4.notes IXLIf.59 7 Apr 3 1997 8739 ASCII
A2OICR3A2011DC1BT142AC02TOO.notes Axltf.600 a Apr 3 1997 10102 ASCII
A20/CRU3A2O13DCIBTOOOACI31t42.notes XLlf.601 7 Apr 3 1997 8735 ASCII
A20/cR3A2o0i3DC1BT11UAC02TOO.notedt IX If.602 a Apr 3 1997 10144 ASCII
AZO/CR3A2ONI4VCIBTOOOACIUt142.notes axLIf.683 7 Apr 3 1997 8725 ASCII
AZO/CR3A2 ONI4CCIUT14ACO2T1OO.notes aXLIf.6K 0 Apr 3 1997 101U ASCII
A20/CtZA2015CDCIBTOOAC19t142.nots aXLf4.605 7 Apr 3 1997 865g ASCII
A20/C3A3I20N15DC1BTI42ACO2TOOO.notn XLlt.606 a Apr 3 1997 lOw37 ASCII
A20/CR3A2ON16DCiUTOOOACIBT142.nots aXLlt.607 7 Apr 3 1997 8821 ASCII
A20/CRIA2 D160ClBT42ACOZTOOO.notes eXLtIf.6B 8 Apr 3 1997 10131 ASCII
A2D/C13A2i17DClST3Q0AC11T142.notU dXLlf.609 7 Apr 3 1997 8780 ASCII
A20ICRE3A2017DC1BT142AC02TODO.notff aXLIf.610 a Apr 3 1997 10092 ASCII
A2O/CE3AZONIBDCIBTOOOACIITI42.notas aXLlf.611 7 Apr 3 197 B591 ASCII
A20,3A20NIIDC18TI42AC02TOOO.notes axLlf.612 a Apr 3 1997 907 ASCII
A0/tCR3AZ3N01CC2TOOOAC03TOOO.nota. aXLIf.613 7 Apr 3 1997 am ASCII
AO/CRC3A23MO2DC02TOOAC03TOO.not5 aXif.614 7 Apr 3 1997 8725 ASCII
Az0/CR3A3MO3DcOZTOOOACo3TQOO.notes s51f.61S 7 Apr 3 1997 874Z ASCII
A20/CR3AZ3MO4DCO2TOOOACO3TOO0.nots iXLif.616 7 Apr 3 1997 8769 ASCII
A20/CR3A23NO5DCO2TOOOACO3TOO.fnotts aUlf.617 7 . Apr 3 1997 8735 ASCII
A20/CR3A23NO6DC02TOOOACO3TOOO.notes Xlif.618 7 Apr 3 1997 8747 ASCII
A20/CR3A23NO7DC02T00A03T0OO.notes aXIf.619 7 Apr 3 1997 8783 ASCII
A2O/CRA23NO8DC02T000ACO3T10M.notes aXlIf .620 7 Apr 3 1997 8719 ASCII
A20/CR3A23U090CW2t~dOACO3T0OO.not*f altf.621 7 Apr 3 1997 8789 ASCII
AZO/CR3A23NiOODCO2TOOACO30OOO.fsotes aXIf .622 7 Apr 3 1997 C801 ASCII
A2O/CA3A23NUIIDCO2TOOO.AC3T00.notes aXlIf.623 7 Apr 3 1997 U82 ASCII
A20/c13A23N12DCO2T1O0AC03TO0.notes *XLIf.624 7 Apr 3 1997 8m50 ASCII
A20/CR3A23i13DC02T000AC03100O.notes eXLIf.625 7 Apr 3 1997 gm36 ASCII
A20ICR3A23N14DCO2t0D0AC03TOOO.notes aXtIf.626 7 Apr 31 8841. ASCII
A2OICR3A23M15coC2TOOaACO37IOO.mltes eXLIf.627 7 Apr 3 197 8895 ASCII
A2O/CR3AZ3ll6DCoZTOOCAcO3TOO.notes aXLIf.628 7 Apr 3 1w7 830 ASCII
A20/CR3A23tIVOc02TOOOACC3tOOO1otes aXtIf.629 7 Apr 3 1997 3797 ASCII
A20/CR3A2331DC02TOOAC03TOO0.mOtes aIf.630 7 Apr 3 1997 a6 ASCII

Computer Tape Backup Number of File Date File Size File Type
File Name File Nam Print Pages (Output) (Bytes) Cformat)

A22/CR3A22NOIPS1B7OOOACIBTIQ.nOtes aXif. 31 7 Apr 3 1997 8C20 ASCII
A22/CVU3A2iO2DOCBTOODACIDTI42.noteS aXLif.32 7 Apr 3 1997 8748 ASCII
AZ/C33A22N03DC1BT000AC1BT142.notes SXLtf.633 7 Apr 3 1997 9076 ASCII
AZ/CR3A22MO4DC0BTOOACIBTI42.notes aXif.634 7 Apr 3 1997 9113 ASCII
A22/C33AZZN050C1BTO00AC11t142.notes aXLIf.635 7 Apr 3 1997 9171 ASCII
A22/c3A22lO60clBTO1AC1Bt342.notes aXIlf.636 7 Apr 3 1997 9137 ASCII
A22/CR3A2ZNO7DCIBTOOOACIUT142.notes OMLIAN437 7 Apr 3 1997 9179 ASCII
A22/CRU3A220DWCITO00ACIBT142.notu axIf.6w8 7 Apr 3 1997 9137 ASCII
A22/C13AZN090C1BtOOAC37142flnotes aXLIf.639 7 Apr 3 1997 9149 ASCII
A22/CR3A22Ni0DCIUBTO0AC13TI42.nofts aXLIf.640 7 Apr 3 1997 9183 ASCII
A22/CI3A22NilOCITCOOACIlTI42.notes aXif.MI 7 Apr 3 1997 9145 ASCII
A22/CR3AZNIZDCIBTOOOACIBTI42.notes aXLIf.642 7 Apr 3 1997 9189 ASCII
A22/CR3A2ZNI3OCIITOOOACIIT142.notes XLif.643 7 Apr 3 1997 9155 ASCII
A22/C3A2NI4DclOCTOOACiBTi42.notes axlf.644 7 Apr 3 1997 9101 ASCII
A22/CU3A221ISDCIITOOOACIBTI42.notes alif.645 7 Apr 3 1997 9097 ASCII
A22/CR3A22NI6DClBTOOOACIBTi42.flotes lXlf.646 7 Apr 3 1997 9149 ASCII
A22/CS3A22ml7DCIBUOOOACIITB42.notes aXLtf.647 7 Apr 3 1997 9005 ASCII
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A22/CR3A22Y10C17T000AC1A TI42.notes

camputer
Ffto Name

........... ....

A23/3AM6MOlDCO3TOODACT16.flOUtS
A23/CM3A06N010C03TI68ACM3T25O.nctes
A23/cR3A06N02DC03T000AC03T168.notes
AM/C 0602DC031168AC 3T2S0.flotes
A23/CR3AO6UW3OCO3IOOOACI3TIS8.notes
A23/CR3A06NO3DC03t168AC03T250.nOtOs
A23/CR3A06N0C03T0COAC03T168.notes
A23/CR3A06O4DC03T168AC03T2SO.nbtfs
A23/CR3A06N050C031O00AC03T168.notes
A23/CR3A06NO5DC03116AC03T2350.rotes
A23/CR3AONO6C03TOOOACO3TI6S.iotas
A23/CR3AD0606OC03T168AC03T250.notes
A23/CR3AO6NO7OCO3TOOOACO3TI6B.notes
A23/C23AO6N07DC03TI68AC03T25.notes
A23/ca3A06DMOOC03TOMCAC03t163.noteH
A23/CR3AWDNO8OCO3TIIACM325.motes
Az3/cR3Ao6O9DOco3TOOOAcO3TI68l.notes
A23/CR3A06N09DCO3T168Ac03T25O. notts
A23/CR3A06N100IC03TOOOAC03T68.notes
A23/CR3A06VIODCOMT 1ACO3250.notes
A23/CR3A06NItOC03TOOOAC3TI68.notes
A23ICR3A06K1lDc03T16aACO3T250.notes
A23/CR3A06Y1 2DC03TOOOAC03T168. notes
A23/CR3AO6iZDCOC3T16BAC03TZ5O.notes
A23/cR3AO5I3ODC03TOOOAC03TIES.notes
A23,CU3AO61113DCO3TI6aACO3T2S0.notes
A23/CR3A06N14DC03TOOOAC03T166.notes
A23/CR3A06N14DC03T168AC03T25O.notes
A23/CR3A06NISDC03TOOOACO3Tl6U.noten
A23/CR3AlNSDC03T168AC03T250.notes
A23/CR3AO6NNl6DcO3TOOAc3TI68.not
A23/CR3A06 16DC03T168AC03T250.notes
A23,CR3A06N17DC03T00AC03T168.notes
A23/CR3A06)1?CW03T168Ac3T2 .notes
A23,CR3A06N180C03TOOOAC03T168.notes
A23,CR3A06N18DC03T168AC03T250.notes
A232CR3A071OiDCD2TOOACC3TOW .notes
A23/CAD70 C2TOOOAC03100O.notns
A23,CR3AM7NO0CDoZTOOAC03TOOO.notes
A23/CR3AO7WO4DCOZTOOQACO3TOOO.notes
A23MCR3AU7M05DCO2TOOOACO3TOOO.notes
A23/cR3AO7I06=C02TOOOACG3TOOO.noten
A23/CR3AUMM070C02TOODAC037000.notes
A23CR3A1CiONO8COTOOOACOTOODO.notes
A23/0C3AO7WO9C02TOOACO3OOo.notes
A23ICR3AO7IIODCO2TOOOACO3TOOO.notes
A23/,C3AO7WIIcVz2TOOUACWtooW.notes
A23/ca3A0712Dc021000ACo3T~oo.notes
A23/CR3AOSi3DCO2TOOOAC03TOOO.notes
A23/CR3AOMH14DCc2TOOOAC3TOOO .notes
A23/CR3A0715DC02TODOM TTOVO.notas
A23/Ca3Ao7ldoco27?OOoACO3TOOo.notes
A23/CRUAM7I¶TC02TODOACU3TO00.notes
A23/CR3AO7Ul8DC02TOOOAC03TOOO.notes
A23/CR3A23NOIOCCOTOOOAClgTIU4.notes
A23/CR3A23CIO0CllT142ACC02TO0.nots
A23/FCL 23NO2DCIBTQ00AC1IT142.mots
A23/CR3A23NO2DCIT142ACO2TGO .notes
A23/C33A23N103DCIBTO0AC13T142.notes
A23/CR3AUZu3I0C3Dlr4UAc0zTOOO.nctes
A23/C3A23N040ClTOO0AC1Bt142.notes
AZ3ICR3A23N04DCIBT142AC02TO00.notes
A23/CI3AZ3NO5DCBIIOOOACIBT142.notes
A23/CR3A23NO5DC1BT14ZACOZTOOO.notet

aXnif.64U 7 Apr 3 i9m 5736 ASCII

Tape lockup Nurber of File Data File Sin Fite Type
File Kwne Print Pages (output) (Bytes) (Format)

........... ........... ......... ......... .........
XtIf. 649

eXnf.650
aXLIf.651
&XLIf.652
8XLIf.653
aXLIf.654
eXL f .655
aXLlf.456
aXLIf.657
oXL If .658
&XLIt.659
oXLIt.660
XLIf.661
XL If .62

aXLIf.663
aXLIf.664
XLIf.665

aXLIf.666
XLtf.667

4XL If .668
XLIf.669

aXL If .670
aXLIf.671
SXLIf.6n
eXtIf.6n
XLIf.674

*XLf.675
XLIf.676
XLlf.677

aXLIf.678
SXLtf.679
aXLIf.680
aXLtf.631
aXLI.f.682
aXLIf.683
aXLlf.634
4XLIf.685
aXLlf.6
AXLIf.687
.XLIf.688
AXLIf.689
aXLtf.690
aXLIf.691
XLItf.692

*XLlf.693
*XLlf.694
UXLIM.6S5

aLIf.696
uXLIf.697
8XLIf.69B
sXLlf.699
sXLlf.700
XLIf.701
OXL.f.702
XLlf.703

SXLIf.704
&XLIf.705
aXLtf.706
XLIf.707

&XLIf.70W
aXLlt.709
uXLlf.710
aXLIf.T.1
aXLIf.T1Z

Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
AprS 31997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 ¶997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997

0573
9na
am2
0980
3950

10334
3983

10395
902i

10375
9029

10369
9023

10363
9023

10379
9023

10379
9021

10375
894
10391
8944

10389
8936

10395
6936

10389
£932

10395
3936
10387
t922
10294
tJ62
W957
6561
am
8842
8835
8825

m29
8835
U835
a827
3835
9543
U59
O869
Um73
U859
U57
38"
5701
5411
9677
8705
9907

10101
9031
10097
9029

10071

ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASClI
ASCII
ASCI I
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
AMCII
ASCII
ASCII
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A23/CA23WClBTOOOACIBTI42.nOtes
A23/CR3A3MNDC 14TA02TOOO.nots
A23/C3A23N07DCIBTOAClBT142.fots
A23/CRA23NO7OC1BT14ZAC02TOOO.notes
AZ3/CR3LU3UOSOCIBTOOOAC1UT142.notes
A23/C13A23Jt O C15T14ZAC02ZTOO.rfts
A23/CR3A23NO9OCIBTCOOCAC1STI4.nots
A2/CR3AZ3NO9DCIUT142ACO2TOOO.notes
A23/CR3All1OOC1TOO0AC131142.fotes
AZ3/CR3A2)1OOClTI4ZACOZTOOO.t#o9S
AZ3JCRU3A M IDCITOODAC11T142.notel
A23/CA3AB3111DC13T142AC02TOO0.nots
A23/CR3A23Z12DCIBTO00AC1BT142.nates
A23/CL1 312DC18TI42AC02TOOO.notes
A23/CR3A23N13DCIUTOOOACIST142.notes
A23/CR3A23N13DClD1842AO000.notes
A23/CL 3140DC15T000AC18t142.fotes
A23/CR3A23Nl4DC18T142AC02TOOO.nots
A23/CRZ3AMISOC1ITOOOAC1Ut142.fotes
A23/CR3A23N1SDClUTi42AC02TOOO .notes
A23/CR23N16DCIBTOOOACIBTI4Z.notfl
A23/CRSA23N16DC18TI42AC02TOOO.notes
A23/CR3A23N17DC1BTOOOAC1BT142.notez
A23/CRaA23N17DCIET142ACOZtOOD.notes
A23/cR3A23N1SDCIUTOOOACiSTi42.outes
A23/CRJA23AnlOCIUT142C02TOOO.nlotes

anLif.713
aXLlf.714
dXLtf.715
aXLlf.716
aXLIf.717
8XLIf.718
aXLlf.719
aXLlf.7O
XLlf.721
XLI.f.MZ
XLlf.7m3

aXLIf.n4
aXLIf.n5
aXLIf.726
axLuf.n7
SXLtf.7z8
axLIF.nq
aXLf.730
aXLff.731
SxLIf.732
aXLIf.733
aXLlf.734
aXLlf,735
aXLIf.736
SXLIf.737
4XLIf.738

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

S 1997
3 1997
3 1997
3 1W9
3 1M7
3 1997
3 1997
3 1997
3 1997
3 1W9
3 19"
3 1997
3 1997
3 1997
3 1W9
3 1997
3 1997
3 1997
3 1W7
3 1W7
3 1997
3 1997.
3 1997
3 1997
3 1997
3 1997

9019
10063
9013

10047
9025

10049
9009

10061
9019

10069
9033

10069
9039

10107
5991

10099
3932

10095
3867

10093
U77

10137

10129
5630
9MA

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

ASCII
ASCII
ASCII
ASCII
MCt I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

caiputar
File Name

A23a/CR3AIdMOIOC02TOODAC03TOOO.nots
A23a/cR3A16NU2DC02TOOOAC03TOOO.notes
A23aecR3A16N03DC02TO0AC03TOO.notes
A23a/CR3A16NUDCC2T00AUc3TOOO.note3
A23JcR3A16N5ODC02To0AWC3TOID.notes
A2/cR3A16N06DC02TOOOA0C3TOO.rotIs
ARaCR3A16N07DC02TOOOAC03TOO.nlots
A2WcR3AI6NOWCMC02TOOOOACO3TD.flotes
A23a/CR3A16N09DC02T100AC31TOOO.notes
A23a/CR3A16NIODC0ZTOOOAC3TOOO.notIs
AZWCaR3A16N11DCOZTOOOAC03TOO.notft
A23CR3A16X12DC02lO1AC03TO0.notes
A23a/cR3Al6Nl3DCt02t1AC03T00.flota
A23a/CR3A16s14DC02TOODAC03TOO.uotes
A2latCR3A1l615DC02TOO1 AC0T000.llote
AZ3aCR3Al16160C02TODOAC03tO00.rtOs
A23a/CR3Al6N117DCO2TOXAC03t000.notes
A23aCR3AI6NI8DCOZTOOOACO3TOOO.notes
A23a/CR3A22NOICC3TO00ACO3TI6U.notes
A23a/CR3A2Z01ODC03TI6EAOT2SO.notes
A23a/cR3A22N020C031000AC03T168.notes
AZ3/CR3A22N0ZDC03T168AC03T250.notes
A23aCU3AZUN3OC03TOOOAC3TI68.fa tes
A2WCR3A22NO3DC03STI6AC03T25O.notes
AZaCR3A22U04DC03T0AC03T683.notes
A23aICR3A22N04DC03T16lC03T250.notes
A23aICRAZNOSD3T0O0AC03T168.nota.
A23aICR3A22N05DC03T16UC03t230.rotes
A23a/C33AZ2N06DC03T000AC03T16.notes
A23a/cMM06DCO3T168AC03T250.notes
A23aICI3AZZNOTO3TOCOAC03TI68.fotes
A23&/CR3A22m107 3t16MC03t250.rwtes
AZ3a/CR3A22NO8C03TO00AC03T168.notes
A23a/CA22NOWDC3T168AC03T250.wtes
A23&/CL3W2QD090C03TOOUC03T163.nates
A23aICR3AZ2N09DC03T168Ac03TZ50.notes
A23a/CR3A22lNIDC03TOOAC03T168.notts
A23aJCR3AZZMIODcO3Tl68ACO3T250.notes
A23a/cR3AZZM11DCO3TOOOAC03TI6a.notes

Tape ackup
File Nam
.. ______...

aXLlf.739
aXLIf.740
hXLIf.741
eXLlf.742
aXLIf.743
aXLlf.74
XLlf.745

aXLlf.746
aXLIf.747
aXLIf.748
aXLIf.749
aXLlf.750
SXLlt.751
AXLIf.752
aXLIf.73
aXLIf.754
SXLIf.755
AXLIf.756
XNLIf.757

*XLIf.758
aXLIf.759
aS If.760
SxLlf.761
BxLIf.762
eXLIf.763
SXLlf.764
aXLIf.765
XLlf.766

GxLIf.767
axLfI.768
xLtf.769

aXLIf.770
aXLIf.M
aXLIf.M
aXLIf.M
aXLIf.774
aXLIf.775
SXLIf.776
SXLlf.M

NhmIber of
Print Pages
...........

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7-
7
S
7
a
7
S
a
9
a
9
8
9
a
9
U
9
a
9
a
9
a

File Date
(output)

Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 M97
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 2997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997
Apr 3 1997

File Size
(lytes)

8559
XSS9e667

838
U31
£831
3823
3833
835

U37
U43
£83

E855
£67
£867

U855
£857
US?

5701
3674

9811
944

10077
5982

10346
9166

10365
9206

10347
9218

10337
9210

10337
9204

10349
9210

10351
9178

10363
9120

File Type
(Format)

ASCI I
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCI I
ASCI I
ASCiII
ASCI I
ASCI I
ASCI I
ASCII
ASCII.
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCI I
ASCI I
ASCI I
ASCI I
ASCI I
ASCI I
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
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A23a/CL3A22NlDC03T168AC03T250.mtts
A23a&CLU2M DC03TODUMT168.nots
A23#aC M3A22N12DCWTlC68A03T250.fOts
A23aCU3A2213DCO TO00AC03T 168.fotS
A23a/CR3A M3DC03T168ACO3T250 .ftes
A2I3aJCI MI4CCOOOOACO3TI68.nates
A23a/lc3A22N14DC03T168AC03T250.fOtes
A23a/cR3A12215DC03TO00AC03T168.rot@s
A23a/CR3A27 15DCO3T168AC03T250.nOtes
A23a/c33A22I16DC03TOOAC03TI68.Votes
A23s/cR3A7W6D O3T16Ac03T250.not
A231C3A223f7DC03TOOOAC03TI68.fotes
A23allc3A2ZX17lC03T168AC03T250 .notes
A23aICR3A2ZNISCO3TOOOACO3TI88.notes
Az3a/cE3AZZN18 OT16ACO3TZ50.flotCs
A23/CR3A23NOIDCtiTIT4UAZOC o.rotes
A23l/CR3A23DCtiTI42ACCO2TOOO.notes
A23a/C3A23N03DC1BT142AX021TO0.fots
A23.,CR3A23N0 0C10t 142AC02TO0.ndots
A23a/cR1105DClStl4UAC02TDOO.note
A23aJCR3A060ClOT142AC02TUO.not
A23a/CRU3ANlO7DCIT142AC02TOOO.notn
A23aCA/R23N02ClSTl42AC02TOOO .rots
A23a/CRa3A23090ClsT142ACOZT00.rotts
A23a/MR3A3iODClITi42AC02TOOO.nots
Az3a/cR3A23NillDCIT14ZACO2TOOO.fnotf
AZ3a&cR3AZ3Nl2DC1Ut142AC02TO00.not2s
A23a/cR3A23NI3DCII7I42ACO2TOOO.motes
A23a/CR3A23Nl4DCIBT14ZAC02TOOO.notes
A23,cIU23NI5DCl8t14ZACO2IOO.fotes
AZWC3A2I6DCl8Tl4AC2TOOO.note&
A23a/ca3A23N1DC1BT1J2AC02t0o0.notes
A23a/cR23N18OCSaDAlBTlU2TTW0.mt@s

an I f .77
aLtf.M
aXLIf.730
XLIf.781

aXLIf.732
4XLIf.M3
dXLlf.784
axLlf.785
aXLIf.736
aXLIf.787
aXLIf.?
axLlf.739
aXLIf.790
aXLIf.791
XLtf.792

SXLlf.7
aXLtf.794
aXLtf.7M5
aXlIf.76
SXLIf.797
9XI.f.798
aXLIf.T99
aXLlf.8&W
aLIf.801
aXLlf.02
aXLIf.803
XLlf.B04

aXLIf.805
aXLIft.B

XLAf.N07
aXLtf.803
aXLlf.89
XLlf.810

9
a
9
7
9
a
9
8
9
a

.9
a
9
7
5
a
a
aa
a
a
U
a
a
a
U
a
a
a
a
a
a
a

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

3 1997
3 197
3 1997
3 1997
5 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 197
3 1997
3 1997
3 1997
3 1W7
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 1997
3 197
3 1997
3 1997
3 1997
3 1997

381
9090

10397
5998

10393
9037

10379
969

10375
91361037
9071
oan
8912
9988
9677
907

10101
10097
10071
10063
10047
10049
10061
10069
10069
10107
10099
10095
1009
10137
10129
9834

ASCII
ASCII
ASCIIASCII

ASCII
SCII

ASCI I
ASCII
ASCIIASCII

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII

Coqputer
Fft NlaNe

...............

A25/CU3A07W01DC03TO0OACS03T68.notes
A25/CR3A07101DC031168AC03T250.notes
A25/CR3A07NO2DC03I000AC03T168.ncOtes
A25/CR3A071U2DCOMM16UC03t250.rotes
A25/eCR07N3DC03TOOOAC03TlM8.otes
A25/CR3A07K030C03T168AC03T250.notes
A25/CR3AO7IO4DCO3TO000A03TI68.notes
A25/tt3A071i040C03TOSA03T250.notns
A25/CRA07ID5DC03I000AC03T168.notes
A23/CR3A071050C03T168AC3OT250.fotes
A25/CR3A0T70EOCO3TOOOAC3Tl68.fwotes
A25JCR3A0 6CO03T168CS03T230.fote
A25/CR3A0Th07Ol03TOOOAC03T168.fotes
A25/CR3A07l070C03T168AC03t250.note
A25/CI3A07W08DC03T00OAC03T168.notes
A25/CR3A070t8DC03T168AC03T250.rotns
A25/CRUA071090C03TOO0AC03T168.notes
A25/CR3A0709M03T168AC03T050.notes
A25/CR3AM7O1DC003TO00AC03T168.rfatns
ASC/RU3A IC1003T6IMACO3T250.notes
A25/CR3AD07Xlo3T0OoAC037168.fitas
A25/CR3A071ilDC03T161AC03T250.notes
A25/CR3AOTll2DC03TO00AC03T168.nots
A25/CR3AO7Ti2DC03T16ACO3TZ5O.notes
AZ5/CR3A07M13DC03T0OAC03T168.notas
A25/CR3AO7W13DC03T¶6U=03T23.notes
A25/CR3A0Th14DC03TOODAC0 T16B.notes
A2S1C13A87Wl40C03T168AC03T250.fltes
AZ5/CR3A07W15DC03T03TAC031168.notes
A25/cR3A071l5Dc03T168AC03T2 f.notas
AZ5/Ct3A07h16DC03TOOAC03I160.notes
A25/CR3A071116DC03T168AC03T250.noten

Tape Baclkp
File Name

...........

OxLlf.811
GXLlf.812
mXLlf.813
GXLlf.81'
OXQlf.815
GXLlf.116
SXLlf.217
Xntf.818

aXLlf.819
aXLIt.82
GXLIf.421
XLIf.822

aXLIf.23
aXLIf.824
XLlf.825

aXLlf.826
aXLlf.827
XLlf.U8

AXLIf.U9
MXMIf.=

aXLIf.J31
aXLltf.2
aXLIf.033
XLlf.034

&XLtf.635
&XLlf.636
OXLIf.37
XLlf.038

#XLIf.939
aXLlf.640
&XLlf.K41
GxLIf.842

llurber of File Date
Print Pages (output)
........... .............. _

7 Apr 3 1997
6 Apr 3 1997
7 Apr 3 1W7
a Apr 3197
7 Apr 3 1997
8 Apr 3 1997
7 Apr 31997
8 Apr 3 1997
7 Apr 3 1997
a Apr 3 1997
a Apr 3 1997
a Apr 3 1997
8 Apr 3 1997
8 Apr 3 1997
7 Apr 3 1997
I Apr 3 1997
r Apr 3 1997
a Apr 3 1997
.7 Apr 31997
t Apr 3 197
7 Apr 31997
a Apr 3197
7 Apr 31997
a Apr 3 1997
7 Apr 3 197
8 Apr .3 1997
7 Apr 3 1997
8 Apr 3 1997
7 Apr 3 1997
a Apr 3 1997
7 Apr 3 1997
a Apr 3 1997

Filt Size
(Iytes)

.........

8860
9716
9160
1OW99
9200

10126
9208
102
9216

10210
9251
1222
9255

10234
9142
10220
9182

10260
9166

10224
9180
10270
9270

10264
9228
10272
9114
10273
9158
10275
9182

10381

Fill Type
(Formt)

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
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A25/C33A07M1TDCW3TOODACM3T16.notes aXLIf.t43 7 Apr 3 1997 9218 ASCII
A25/C33A07m117DC03T168AC03T250.otes nLIf.844 a Apr 3 1997 10224 ASCII
A25/CL3AO711IOC03TOMOAC3T168.nOtts aXLIf.94S 7 Apr 3 1997 8955 ASCII
A25/CR3AM7a18DCO3T168AC03T250.rotfs aXLlf.846 a Apr 3 197 10119 ASCII
A25/CR3AI3N1OiDC2TGOOAC03TOOO.nots .XLIf.847 7 Apr 3 1997 8477 ASCII
A25/CR3A1302DC02TOO0AC03TOO.ontes anift.8 7 Apr 3 197 8767 ASCII
A25/Cl3A13NO3DCO2TOOOAC03TOOO.notes XLIf.849 7 Apr 3 1997 M5 ASCII
A25/CR3Al3N10CDC02TO00AC03TCOO0.fots arXLlf.850 7 Apr 3 1997 8845 ASCII
A25/CR3A131105DC02TOO0AC03TOOO.rates xLIf.851 7 Apr 3 1997 8835 ASCII
A25/CR3AI3NO6DCO2TO00AC03TOOO.notes aXLIf.852 7 Apr 3 1997 U53 ASCII
A25/CR3AI3NO7DCOZTOOOACO3TOOO.notes aXLlf.853 7 Apr 3 1997 U59 ASCII
A25/CR3A13NO0DC02TaO0AC03TOOO.rote Llif.t54 7 Apr 3 1997 U43 ASCII
AZ2/CR3Ai3NO9DCO2TOOOACO3TOOO.notes XIIt.55 7 Apr 3 1997 a873 ASCII
A25/CR3AU3X10C02TOOOACM3TOOO.notes xt~lf. 56 7 Apr 3 1997 8905 ASCII
A25/CR3Al3NllDCO2TOOOACO3TOOOJ.ots GXLlf.857 7 Apr 3 1997 8827 ASCII
A25/CR3A13ll2DC02TOGAC3TGOO.notes XLItf.w5 7 Apr 3 1997 8954 ASCII
A25/CR3A13113DC02TOOOAC03TOOO.lotes SXltf.959 7 Apr 3 1997 U98 ASCII
A25/CR3Ai3M¶AOCO2T000OTOO3O.rot@s aXLlf.560 7 Apr 3 1997 59211 ASCII
A2S/CR3A13N15DC02T000AC03TOO.rfote XtLltf.61 7 Apr 3 1997 1962 ASCII
A2S/C*3AI3NI68CO2TOOOACO3TOOO.rots dXLlf.U62 7 Apr 3 1997 8U9 ASCII
A25/CR3A13N117DCC2TO0AC03TOOO.rots OLlf.806 7 Apr 3 1997 86 ASCII
A25/Cl3A13Nl6DC02T000ACO3TO0O.rOts aXlif.564 7 Apr 3 1997 8614 ASCII
A25/lC3A25NOlDCIITDODACIBT142.notes M MLIf.65 7 Apr 3 1997 1316 ASCII
A25/CR3A25NOOCISBT42ACOZTOCO.notes aXLIf.566 a Apr 3 1997 9765 ASCII
A25/CR3A25N0oDC18TOOOAC15T142.notes nLIf.167 7 Apr 3 1997 8479 ASCII
A25/CR3A25N02DCU8T42AC02TOOD.notts aXLlf.W68 a Apr 3 1997 10003 ASCII
A2S/CR3A25N03DCOSTO00AC1BT142.notes &XLIf.569 7 Apr 3 1997 8713 ASCII
AZS/CR3A25No3DC1BTl4ZAC0ZTO0O.note BXLlf.870 a Apr 3 1997 10056 ASCII
A2S/CR3A25NO4DCiOTOOOACIIT142.fotes aXLIf.871 7 Apr 3 1997 803 ASCII
A25/I3AM504OC1UTM42ACTDOOO.notes aXLIf.572 8 Apr 3 1997 10046 ASCII
AZ5ICR3A2N5U0DCIBTOOAC1BT142.notes eXLIf.73 7 Apr 3 1997 837 ASCII
A25/CR3A25NOSOCiSTl4ZACOZTOCO.notes AXLlf.Z74 8 Apr 3 1997 10124 ASCII
A25lCI3A25DOCiUTOOOACIB7T42.1otes GXLlf.n5 7 Apr 3 1997 8819 ASCII
A25/CR3A2SNO6DCIST142ACOZTOOO.nlotes uXLlf.876 a Apr 3 1W7 10166 ASCII
A25/CR3A25N0C7C1ST000AC1BT142.nOt5s uXLIf.977 7 . Apr 3 1997 U95 ASCII
A25/CR3AZ5NO7hCIITl42ACOZT000.nlot eXLlf.M78 a Apr 3 1997 10136 ASCII
A25lcR3A2SNO8OC1BTOOOACIBTI42.nOtes eXLIf.879 7 Apr 3 1997 8919 ASCII
AZ5/IC3A25NO8DClBT142AC02t000JnOta rXLlf.UO a Apr 3 1997 10158 ASCII
A25/CR3A25N9oCisITOOOACI1tI42.notes hXLlf.S81 7 Apr 3 1997 8947 ASCI
A25/CR3A25309DC1It142AC02T00.IIotes aXLIf.882 a Apr 3 1997 101U ASCII
A25/CR3A25N10D0C18T00AC1B7142.notes &XLf.983 7 Apr 3 1997 all ASCII
A25/CR3AN5UIODCIIT142ACO2tOOO.nOtes tXLlf.U4 a Apr 3 1997 10210 ASCII
A25/CR3A25NloClITOOOACIBT142.notes aXLIf.385 7 Apr 3 1997 5821 ASCII
A25/CR3A25NIlDCIBTI42ACO2TOO.notes eXLIf.S86 8 Apr 3 1997 10126 ASCII
A25/CR3A25N2DCIBTO0OACIBT142.Otes aXLIf.887 7 Apr 3 1997 847 ASCII
A25/CR3A25NI2DCIBTI42ACO2T000.notes XLIf.U8 a Apr 3 1997 10124 ASCII
A25/CR3A25NI3OCIBT7OOACIBT142.notes XLIf.989 7 Apr 3 1W9 a35 ASCII
A25/CR3A2S113DC18T142ACOZTOOO.notns XLlf.890 a Apr 3 1997 10076 ASCII
A25/CR3A2SNi4DC1ITOOOACIItI42.notes eXlf.891 7 Apr 3 1997 8821 ASCII
AZ5/CR3A25N14DCi1TI42AC0ZTOOO.notns aXLf.892 a Apr 3 1997 10142 ASCII
A25/CR3AZ5NI5DCIBTUOOACI1tI42.notes aXLIf.093 7 Apr 3 1997 0871 ASCII
A25/CR3A2515DC15T142AC027tO.nots aXiLf.894 a Apr 3 1997 10108 ASCII
A25/CR3A25a16DCIBt7OOACIBT142.notes AXLif.095 7 Apr 3 1997 873 ASCII
AZ5/CR3A2SN16DCiBT142ACZAO2IO.notes XLif.896 a Apr 3 1997 10174 ASCII
A25/CR3A25NiThCIBTOOOACIT1I42.notes aXLIf.897 7 Apr 3 197 8756 ASCII
A25/C03A25N17Dc1CT142AC02CO O.notes XLIf.898 a Apr 3 1997 10044 ASCII
A25/CR3A25NI8DC1BTCOOAC18T142.flote aeXLf.899 7 Apr 3 1997 8497 ASCII
A25/cR3A25l18Dc1BT142AC02TOO.notes GXLIf.900 8 Apr 3 1997 9930 ASCII

Computer Tape Backtp Number of Fite Date File Size File Type
File mane Fite aIne Print Pages cOutput) (Bytes) (Format)

__ ..____............... ........... ................ ... .. _.. ........ ........... _ .. ........

A25a/CR3AI3NODOCO2TOOAC03T0OO.notaz adLif.901 7 Apr 3 1W97 5477 ASCII
A25a/CR3A13N02DC02TO00AC031000.notes Mxdlf.902 7 Apr 3 1W7 767 ASCII
A25aCR3A13NO3OC02TOOOACO3TOOO.notes dXLltf.03 7 Apr 3 1997 t875 ASCII
A25a/CR3AI3NO4OCO2TOOOAC03TOOO.notes XLlf.904 7 Apr 3 1997 84S ASCII
A25a/CR3A13NO5DC02TOO0AC03TOOO.notas eXLlf.905 7 Apr 3 1997 ga5 ASCII
A25aCR3Ai3N6DCO2TOOOACC37OOO.notea XLIf.906 7 Apr 3 1997 6853 ASCII
A25a/CU3AI3NO70CO2TO0OAC03I0O.notes dXLlt.907 7 Apr 3 1997 6859 ASCII
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A25S CU3A13RO8D2TOOOACO3TOO.otJ S aXSLIf.908 7 Apr 31997 am ASCII
A2MICRUA13N C02TOOOAC3TOO0.nofts aXLlf.90 7 Apr 3 197 ASCII
A23a/C l3A13NIC1CO2TOZco3TOO.Aotes aXOIf.910 7 Apr 1997 am ASCII
A25a/C3A13N1IDCOZTOOaACO3TOOOD.notes a1tIf.911 7 Apr 3 1997 BT ASCII
A25a/CR3A13N12DC02TOOOACO3TOOO.fotes aXLIf.912 7 Apr 3 1997 a ASCII
A25aICR313N3VCXOZtACO3TO000.notes aILIf.913 7 Apr 3 17 389 ASCII
A235aCR3A13Ni4CCOZTOOOACO3TOOO.notes aXIf.914 7 Apr 3 1997 3928 ASCII
A25a/CR3Ai3NlDC=ZTWOOOCO3TOO0.nates GXLlf.915 7 Apr 3 1997 a9m2 ASCII
A25aICR3A13N16DCO2TOOOACO3TOOO.notes aXLlf.916 7 Apr 3 1997 am9 ASCII
AZ5a/CR3A13Ni7TCO2T00GAC03TOOO.notes aXLlf.917 7 Apr 3 1997 BU67 ASCII
A25a/CRtA131MIDCOZTOOOACO3TOOO.notes aXLIf.91J 7 Apr 3 1997 8614 ASCII
A25a/CR3AZ6NO1OC03TOOOAC03TI6J.notes aXLtf.919 7 Apr 31997 m838 ASCII
A25aICR3AZ6NOICCO3TI68ACO3T2SO.rotes AXLIf.920 a Apr 3 1997 9731 ASCII
AZa5/CE3AZ6NOZDCO3TOOOACO3TI6I.flotes t XLIf.92Z 7 Apr 3 1997 9144 ASCII
AZ5a/CE3AZ6UO2OC03TIEBAC03T250.notes axLlf.9Z2 0 Apr 3 1997 l1158 ASCII
A25aIcR3AZ6mO3OC03TOOA CO3T16a.notes aXLIf.923 7 Apr 3 1997 91538 ASCiI
AZ2a/CR3A26NMODC03T16AC031TZ50.notes aXLIf.924 a Apr 3 1997 10467 ASCII
A25a/CU3A261040C03TOOOAC03T16a.notcs aXLIf.925 7 Apr 3 997 9202 ASCII
A25a/CR5AU26N40C03T168ACO3T250.notas aXLIf.926 a Apr 3 1997 1057 ASCII
A25aICR3A26NOSDCO3TOOOACO3TI6.fnotes aXLIf.927 a Apr 3 1997 9203 ASCII
AZ5a/CR3A26NDOSCO3T166CO3T250.notes aXLIf.928 9 Apr 3 1997 10663 ASCII
A25a/C13A26N06OC03TOOOAC03TI68.notas aXLItf.9 a Apr 3 1997 9215 ASCII
AZa/CR3AZ6N06C03T168ACO3T2SO.nots aXLIf.930 9 Apr 3 1997 10607 ASCII
AZ5a/CR3AZ6NO7DC03TOOOACO3TI68.notes aXLIf.931 a Apr 3 1997 9235 ASCII
A25a/CR3A26N07bCO3aTU68ACOT250.notes .XLIf.932 9 Apr 3 1997 10613 ASCII
A25a/CR3A6UNO8OCO3TOOOAC03TI6.notes XLIf.933 7 Apr 3 1997 9134 ASCII
A25a/CR3A26N080C03t168ACO3T25O.notes KXLIf.934 9 Apr 3 1997 10675 ASCII
A25C/CR3A26NS9DC03TOOOACO3T168.notes aXLIf.935 7 Apr 3 1997 9196 ASCII
A25a/CR3A26N090C=T168AC3T250.notes AXLlf.936 a Apr 3 1997 1060t ASCII
A25aCR3AZ6UNIODCO3t00AC03TI68.nates aXLIf.937 7 Apr 3 1997 9182 ASCII
A25SaC13A26ND0C073168AC03T250.notes aXLtf.93t Apr 3 1997 10604 ASCII
A25a/CR3A26N1lDC03T000AC03T168.notes aLIf.939 7 Apr 3 1997 9172 ASCII
A25a/CR3A26UN1DC03168AC03T2S0.notes aXLIf.940 a Apr 3 1997 10576 ASCII
A25a/CR3A26U12DCO3TOOOACO3T168.notes aXLlf.941 7 Apr 3 1997 9274 ASCII
A25sa/CR3AZ6U12DC03T168AC03T250.notes XLIf.942 a Apr 3 1997 10590 ASCII
A25a/CR3A26Nl3DCC3TO0OAC03T168.notes aXLIf.943 7 Apr 3 1997 92U ASCII
A25aICR3A26U13VC13T16ACO3T25.notes aXLIf.944 Apr 3 1997 10602 ASCII
A25sa/CR3A26U14DC03TO0AC03T168.notes aXLIf.9K5 7 Apr 3 1997 9142 ASCII
A25a/CR3A26114DC03T168AC03T250.notes XLIf.9t.6 9 Apr 3 1997 10653 ASCII
A25a/CR3A26U150C031OOOAC03T168.notes aXLlf.947 7 Apr 3 1997 9162 ASCII
A25a/CR3A26u15DC03Tl68Oc0T250.nates aXLlf.94E 9 Apr 3 1997 10689 ASCII
A25a/CR3A26Ui6DC03TOOOAC03TIl6.notes dXLlf.949 7 Apr 3 1W7 9174 ASCII
A25a/CR3A26N16DC03T16UAC0T250.note; aXLlf.950 8 Apr 3 1997 10622 ASCII
A25aICR3A26NI70CO3TOOOAC03TI68.notes aXLlf.951 7 Apr 3 1997 9204 ASCII
A25a/CRlA26Ni7DCO3TI6AC03T25O.notes eXLlf.952 E Apr 3 1997 10541 ASCII
A25SaCR3A26NiOCO3TOOOAC03TI68.notes dXLIf.953 7 Apr 3 1997 5955 ASCII
AZ5aICR3A26NI8OCO3Tl6UCO3T2SO.notes aXLIf.954 a Apr 3 1997 W017 ASCII

THE FOLLOIIJEC FILES FOR ASSEMBLY A26 WERE SUPERCEEDED SY FILES UIDER ASSEMBLY DESIGUATIOR A262 DURING CUECKING.

Crnputer Tp Sackup Nuber of File Date Fite Size File Type
File Namn File Name Print Pages (output) (Bytes) (Formt)

-- ___----- ........... . ........ ........... ......... . ..... ......... ............... ._,,......,,,,__,__

A26/CR3A1SOlDCITOOOACIUT142.notes aXLIf.95S 7 Apr 3 1997 1333 ASCII
A26/cR3ASIlOZDCISTOOOACIT142.rotes ayLIf.956 7 Apr 3 1997 t650 ASCII
A26/CR3A15N03DCISTOOOACIUTI42.notus rXLIf.957 7 Apr 3 1997 5742 ASCII
A26/CR3AI8U04DCi1TOOOACIBT142.nota aXLIf.958 7 Apr 3 1997 922 ASCII
A26/CR3A18u05DC1BTOOOACiUT142.notn aXLIf.959 7 Apr 3 1997 9007 ASCII
A26/CR3A1SO6OCiSTO0OACIIt¶42.notes aXLIf.960 7 Apr 3 1997 9029 ASCII
A26/CR3A8M07DC1STOOOAC13T142.notes aXLtf.961 7 Apr 3 1997 9013 ASCII
A26/CR3AI5N8O1CIBTOOOAC1BTi42.notes AXLIf.962 7 Apr 3 1997 9029 ASCII
A26/CR3AI8N09DCIBTOOOAClBTi42.notes aXLIf.963 7 Apr 3 1997 9015 ASCII
A26/CR3AISNIODCIBTOOOAC1ST142.notea rXLIt.964 7 Apr 3 1997 9023 ASCII
A26/CR3AtIllDCIBTO0AC1BT142.notes rXLIf.965 7 Apr 3 1997 3m ASCII
A26JCR3Al1I12DClBTOOOAC1BT142.notes sXLIf.966 7 Apr 3 197 3916 ASCII
A26/CR3A18anDCIBTOOOACIBT142.notes rXLIf.967 7 Apr 3 1"7 8922 ASCII
A26/CR3AlaN14DC1BTOOOACIBT142.notes XLIf.968 7 Apr 3 1997 6936. ASCII
A26/CR3AtNl5DCIBTOOOAClBTI42.noter XLIf.969 . 7 Apr 3 1997 6932 ASCII
A26/CR3AINI16DCIBITOOACISTI42.notes aXLIf.970 7 Apr 3 1997 885 ASCII
A26/CR3AI8NITDC1BTODOAC1Tl42.notas mXLlf.971 7 Apr 31997 68 ASCII



Jut 30 1s:39 1997 Ff to Raw: notestist BBAOO000-01717-02oo-00 040 REV 00 AIIAeUNENT XLI - Page 16

A26/CU3AI6NM1DCIBTO0ACIBT142.otf aXLItf.972 7 Apr 3 1997 6520 ASCII

TIHE FOLLOWING FILES FOR ASSEMBLY A24 WERE WPERCEEDED BY FILES UNDER ASSENSLY DESIGYATIONl A28 DURING dECKING.

Caqwuter Tape Backup Number of fie Date File Size fli. Type
File 11 Fite Nam Print pages (Output) (Bytes) (Forat)

.......... ....................... ........_ ... ... ..... , ....... ....... ........... _. .. ......... ............. .........

AZCR3AIONlO1DCO3TOOOAcO3TIM.metn oXLIf.973 7 Apr 3 1997 641 ASCII
A28/C113AIONOlDC03Tl6ACO3T250.note aLIf.974 a Apr 3 1997 9841 ASCII
A25jCR3A11lO2DC03TOOOACO3T16.notes IXLtf.M5 7 Apr 3 1997 9166 ASCII
A28/CR3AlDNODC03TI68AC23TZ5.notes sXLIf.976 a Apr 3 1997 1OZ28 ASCII
A28/CAlON03C03TOO0AC03T16.note% XLIf.977 7 Apr 3 1997 9157 ASCII
A28/CR3A10N03DC03T168AC03T25O.rotes aXLIf.978 8 Apr 3 1997 1033 ASCII
A2R8CR3Al0N04DC03TOOOAC03T16UnoteS sXLIf.979 a Apr 3 1997 9307 ASCII
A28/CAAlONO4DC03TI68AC3TZ0S.otI OXLIf.980 a Apr 3 1997 10411 ASCII
A28/CR3AIONOSDCO3TOOOAC03TlU.rotOs dxLIf.981 a Apr 3 1997 9242 ASCII
A28/CR3AI0NA5DC03TI68AAC3T25O.notes tXLlf.92 8 Apr 3 1997 10M7 ASCII
A28,CR3A1ON06oC03T0AC03T168.fotel SxLlf.983 a Apr 3 1997 9252 ASCII
A2a/CR3AIONO6OCO3T16AC03T250.rotes aXLlf.984 Apr 3 1997 10589 ASCII
A28/CB AOlNmO7bCO3T000AC03T163.notts .XLIf.985 8 Apr 3 1M7 92U ASCtI
A2S/CR3A1OM07DC037168AC03T250.notes SXLIf.986 a Apr 3 1997 10519 ASCII
A23lCR3AlOmO&)CG3TO0tCO3Tl68.notes aXLIf.987 6 Apr 3 1997 9264 ASCII
AZ8IcR3AlOuO8Oco3Ti8ACO3TZS.notes aXLItf.988 Apr 3 1997 10T ASCII
A2SICR3AIOlO9CO3TOOOACO3T16S.notes aXLIf.989 7 Apr 3 197 9118 ASCII

28/CR3AI101oN9oC3TI6BACO3T250.notes aLIf.990 a Apr 3 197 10487 ASCII
A8/CR3AIONi0C03TOOOAC03TI68.notf aXLIf.991 7 Apr 3 1997 9166 ASCII
A28/cR3A10N1ODC03T168AC03T250.notea SXLlf.992 a Apr 3 1997 10529 ASCII
A28/CR3AIOllIOC03TCO0AC03T168.notes aXLIf.993 7 Apr 3 1997 9156 ASCII
A26,CR3A1ONI1DC03TI68AC03T25O.notes &XLIf.994 a Apr 3 1997 104T7 ASCII
A2/CR3ALiON12DC03TOOOACO3T16.notes aXLIf.995 7 Apr 3 1997 9144 ASCII
A28/C1RAlN12DC03Tl68AC037250.natOs aLIf.996 a Apr 3 1997 10541 ASCII
A28/CR3AION13DC03TOOOACO3T68.notes eXLIf.997 7 Apr 3 1997 9188 ASCII
A28ICt3A1ON13DC03T168AC03T250.nots eXLIf.W8 a Apr 3 1997 10445 ASCII
A2g/CAR3AON4DCOTOOOAC3TI6.notte aXLlf. 9 7 Apr 3 1997 9168 ASCII
A28CR3AI01Ow4DCO3TI6SACM3T25O.fote% MXLIf.OO t . Apr 3 197 10537 ASCII
AZS/cU3AINI5DCO3TOOOAC03T6l.notes XLIfl.001 7 Apr. 3 1997 9154 ASCII
A28/CR3A1oNl5DC03T168AC031250.notes dtlfl.002 6 Apr 3 1997 10513 ASCII
AZ8/CR3A1IO16DC03TOOOAC03TI68.notes atLIf 1.003 7 Apr 3 197 9060 ASCII
A28aCR3A10N16DC03T168AC031250.notns aXLIfi.004 a Apr 3 1997 10511 ASCII
A2/CR3AiOl7DCO3TOOOACO3T1B.lnotes aXLIft.005 7 Apr 3 1997 9168 ASCII
A2g/CR3AiONI7DWC3T168AC03T250.notes aXLIf1.006 a Apr 3 1997 10353 ASCII
AZ8/CR3A1OIII8WC3TOOOAC03TI6S.not MtLlft.007 7 Apr 3 1997 6943 ASCII
A2g/CR3AIONI8DC03T1IUAC03T250.notes aXLIfi.008 a Apr 3 1997 10181 ASCII
A2a/CR3AI8NO01DC2TOOOACC3TOOO.notes allfl.009 7 Apr 3 1997 8240 ASCII
A25ICR3A18Z02DC02IOOOAC03TOOO.notes AXLlfl.O10 7 Apr 3 1997 5550 ASCII
A2a/CRA8v3=DCV2TOOOACM3TOOO.lotn aXLIfl.011 7 Apr 3 197 8627 ASCII
A28/CR3AI8No4DC02TOOOAC03TOOO.nOtn XLIfl.012 7 Apr 3 1997 8621 ASCII
A28/CR3A18N05DC02TOO0AC03TO0.fnotes aXLMf.013 7 Apr 3 197 5621 ASCII
A25/CR3AI8N06DCO0TOT00AC3OOO.nots aXLIfl.014 7 Apr 3 ¶W7 54Z ASCII
A28/cR3Al8Nm cO2TOOOACO3TOOO.motes o XLIfl.015 7 Apr 3 1997 6733 ASCII
A28/CR3AIDNO8OC02TO00AC03TOOO.nots dtLIfl.016 7 Apr 3 1997 5727 ASCII
A28/CR3Al8N09DCOZTOOOAC03TOOO.notes eXLlfl.017 7 Apr 3 1W7 8 659 ASCII
AZa/CR3A18N0C021000A=031000.nots MrXIfl.018 7 Apr 3 1997 8671 ASCII
A28/CR3AI8Ni1OC2TOOOAC03OOO.notes &XLlfl.019 7 Apr 3 1997 a540 ASCII
A2BJcR3A81112DCOZTODOAC03TOOO.notns dtLf.020 7 Apr 3 1997 6701 ASCII
A28/CR3Al18N13DCOZTOCA03T00O.note aXLIfl.021 7 Apr 3 1997 0 683 ASCII
A28/cR3AINI14OCO2TOOOACO3TOOO.nots . LIfl.022 7 Apr 3 1997 8 749 ASCII
A2Z8CR3AlINI5DC2CTOOOCO3IOOO.notes aLXf1.023 7 Apr 3 1997 5673 ASCII
A28ICa3A1U16DC02TO0AC0TO0.notes atXLIf.024 7 Apr 3 1997 6637 ASCII
A28ICR3A18N17OC02TOODAC03TODO.fntn d LIfl.025 7 Apr 3 1997 56Z1 ASCII
A28/CR3AI818OC02TOOOACO3TOOO.notes dtLIfl.026 7 Apr 3 1997 5295 ASCII
A28/CR3A28NOIDC1I700OACIT142.notes d LIfl.027 6 Apr 3 1997 8040 ASCII
A2a/C38DOlDC1ST142ACDZTOOO.notes XLIfl.028 7 Apr 3 1997 9404 ASCII
A28/CR3A28NDOCISTOOOACIIT142.notes aXLIf1.029 7 Apr 3 197 8441 ASCII
A28/cR3A28N20C1BT142AC0ZOO0.ntes aXLMl.030 a Apr 3 1997 9755 ASCII
A28/CR30A2 OC1ITOOOACIT142.notes aXLMf.031 7 Apr 3 1997 U M69 ASCII
A28/cRN3A2DOCISTI42ACZT2OOO.notns aXLIfl.032 a Apr 3 17 9899 ASCII
A28/CR3A28040DC16TOO0AC111142.notes XLIfl.033 7 Apr 3 1997 B 554 ASCII
A28a BNO4DC1ST142ACOOTOOO.notes aXLIfl.034 5 Apr 3 1997 9989 ASCII
A28/CR3A2aNo5DCIBTODOAcIBT142.notes onlfl.035 7 Apr 31W7 M5y4 5 ASCtlI
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A2BISCR32O5DCST14ZACO2TOOO.fotes uxLIl.=36 a Apr 3 1997 10037 ASCII
A28/CWAUBD6OC1STOOOAC1IT14Z.nots aLMfI.037 7 Apr 3 1997 3578 ASCII
AZ8/CR3AZBO6DC18TI42AC02TOOO.notBs anLIf.03 a Apr 1997 971 ASCII
AZ8/CE3A2IN07DC1RTOOOAC1UT142.notIS eXLIfl.039 7 Apr 3 1997 2604 ASCII
AZ8C3NAZN107DC1BT142ACO2TOOO.IntU XLIfi.040 a Apr 3 1997 9991 ASCII
AZBSCR3AZBNO8DCIBTODOACIUTI42.notes XLI.M.041 7 Apr 3 1W7 37n ASCII
A28/CR3A2U03DCI2T142COZTOOO.Wlbt@S aXLIl.042 a Apr 3 1997 9959 ASCII
A28/C13AZ809DC13T000ACIT142lbotas aXLIfI.043 7 Apr 1997 62S ASCII
A28/CR3ARZBM1 CIMBTI4AC02TOOO.notes XLIfl .K4 a Apr 3 1997 10027 ASCII
A28UCN3A2U IODCIBTOOOACIST142.not XBItl.045 7 Apr 3 1997 159K ASCII
A28/CR3A2BIOOCIIT142ACOZTO0O.fotes aXLIfl.046 8 Apr 3 197 9973 ASCII
A2SCR3A2NIIlOCIUTOOOACIBT14Z.notes MLIfl.047 7 Apr 3 1997 3u ASCII
A28/C33AZN11IOCISBtUZAC02OO.fnotes XLfl.OUS a Apr 3 1997 9935 ASCII
AZ8/CU3ANU1I2DCIITOOOACI3TI42.foteU &XLIff.049 7 Apr 3 997 8590 ASCII
A28/CR3AZINIZDCI3Ti4ZACO2TOOO.notOI OLIfl.050 a Apr 3 1997 987 ASCII
AZB/CR3A2SU13CIITO0OACIBT142.notes rXLlfl.051 r Apr 3 1997 0594 ASCII
A28/IC3AZN13DCIBT14ZACOZtOOO.notd rXLItl.052 a Apr 3 1997 9983 ASCII
AZB/CR3A2S4DCIIOXOACIBT142.nIteU alIf1.053 7 Apr 3 1997 358 ASCII
A28/COM14DCI3T142ACO2TOOO.nots OLIf1.04 8 Apr 3 199T 10039 ASCII
A28/CR3AZ1IN5OC1BTOOOACIBT42.notIs aXLIft.055 7 Apr 3 1997 3540 ASCII
AZ/CR3A28SNOCIBT142ACO2TOOO.bots MlIME.06 a Apr 1997 10=31 ASCII
A2/CRU3AZI6DCIUTOOOACI3T14.nots &XLlfl.057 7 Apr 3 1997 5m ASCII
AZ8/CR3AZBN160CIT14UACOZTOOO.notes aILIfl.058 a Apr 3 1997 10023 ASCII
AZ2/CR3A2N11ThC15TOAC5T142d.otes MMLIf1.059 7 Apr 3 1997 8513 ASCII
A28n/CR3A2MNITbUC ACTOOOIotes rXLlf1.060 a Apr 3 1997 9943 ASCII
A28/CR3AZUl8DC1BT00OAC1BT142.lotes AXLIfl.061 7 Apr 3 1997 am9 ASCII
A28/CR3A28H1DCIBC142ACOZTOO.notes OXLIt1.062 a Apr 3 1997 9811 ASCII

Computer Tape Backup Number af File Date file Size Ffi1 Type
File Name File Nm Print Pages (output) tBytes) (Format)

............... ........... ........... ......... ......... .........

A29/CR3Ai6NOlOCO3TOOlC03T16B.notes SXLIfI.063 7 Apr 3 1997 37?. ASCII
A29/CR316Ol0C03T168AC03250.notces XLIf 1.064 a Apr 3 1997 K59 ASCII
Az9/CR3A16NO2DC03t000AC3T16S.lotes sXLItf.065 7 . Apr 3 1997 9010 ASCII
A29/CR3A16NO2DCO3Tl6BACOST25O.noter BXLIfl.066 3. Apr 3 1997 10032 ASCII
A29/CR3A16NW30C03TO00AC03T168.flotes XLI1.067 7 Apr 3 197 8973 ASCII
A29/CR3A¶6N3DC0316ACU03T250.notes aXLIfi.068 8 Apr 3 1997 10040 ASCII
A29/CR3A16NO4DCO3IOOOACO3T168.nots aXLIfi.069 a Apr 3 1997 9060 ASCII
A29/CR3A16ND4DC03TI68AC03T2SOrots OXLItl.070 a Apr 3 1997 10042 ASCII
A29/CR3A16N050C03I000AC03T168.notc aXLIfl.071 a Apr 3 1997 9016 ASCII
A29/CR3A16N05DCo3t168AC03T250.nots aXLIfl.072 a Apr 3 1997 10153 ASCII
A29/CAIA16NO6OC030OOOAC03Ti68.notel aLMf1.073 8 Apr 3 1997 9026 ASCII
A29/CR3AI6NO6oCO3TI68AC03TZSO.notes aLIt1.074 8 Apr 3 1997 10155 ASCII
A29/CR3A16NO70CO3TOOOAC03T168.notes aXLIfi.075 a Apr 3 197 9026 ASCII
A29/at3Ai6Nc7bCO3T68ACO3TZ5O.notes aXLlfl.076 a Apr 3 1997 10157 ASCII
A29/CR3A16NX8DCO3TOOOACM3T168.notts aLIf1.077 a Apr 3 1997 9026 ASCII
A29JC13A16N08DC03Tl68AC03T250.notes LIfl.078 a Apr 3 1997 10175 ASCII
A29/CR3AI6I 03DCO3TOOOAC03T16t.notes aXLIfi.079 7 Apr 3 1997 3984 ASCII
A29/CR3A16N09DC03T168AC03T250.rnots XLIfl.080 a Apr 3 1997 10077 ASCII
A29/C03AU6NIODDCO3TPOOACC3TI68.notes aXLIfl.081 7 Apr 3 1997 9014 ASCII
A29/CR3A16KIODOC3Ti68AC03T250.notes aXLIf1.082 a Apr 3 1997 10015 ASCII
A29/C13A161u1DC03TOOOJC03T168.nots aXLIfl.083 7 Apr 3 1997 8960 ASCII
A29/CR3A16N111C03T16AC03T25O.nots aMLMfI.084 8 Apr 3 1997 10036 ASCII
A29/CR3A16NI2DCO3TOOACOT3168.not. aXLIfl.085 7 Apr 3 197 8964 ASCII
A29JCR3A6N12DC03TI68AC03TZSO.notes tXLlfl.086 Apr 3 1997 10038 ASCII
A29/Ct3Al6IIl3DC3TOOOACO3TI1.otes OXLIf1.087 7 Apr 3 1997 8970 ASCII
A29/C53A16N13DC03T168AC03T2SO.notes XLIf1.088 a Apr 3 1997 10113 ASCII
A29/CR3Ai6KIl4DC3TOOOACO3TI68.notts SXLIfi.089 7 Apr 3 1997 964 ASCII
A29/CR3Al16l4DC03T168AC03T250.notet AXLIfl.090 Apr 3 1997 10131 ASCII
A29/CR3AI6NSlDC03TOOOAC03TI68.not aXLIfl.091 7 Apr 3 997 8996 ASCII
A29/CR3A16NlSOCO3TI68AC03TZ5O.notes OXLIl.092 3 Apr 3 1997 1016 ASCII
A29/CR3A16N16DC03TONAC03T16.notes XLIMf1.093 7 Apr 3 1997 8950 ASCII
A29/CU3AI6N16DC03Tl6AC03TZSO.notes aXLIfi.094 8 Apr 3 1997 10237 ASCII
A29/C3Al6Ni7DCO3T00OACO3T16S.notes aXLIfl.095 7 Apr 3 1997 5988 ASCII
A29/aC3A16N1T7C03T168AC03T250.rotes aXLlfl.096 Apr 3 1997 10105 ASCII
A29/CRL3AI6NICDC3TOOOAC03TI6S.nots uiLlfl.097 7 Apr 3 1997 801 ASCII
A29/CR3Al6N1BDC03TI68AC03T25.notes iLIf 1.098 C Apr 3 1997 9997 ASCII
A29/CR3A22MOIDC02TOOOACO3TOOO.notes aXLlfI.099 7 Apr 3 1997 3187 ASCII
A29/CR3AZ202ZDCO2TOOOAC03TOOO.notes aLIfI.100 7 Apr 3 1997 1398 ASCII
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A29/CuA22030C02TOO0AC03T7OODnotes aIf1.101 7 Apr 3 1997 a63 ASCII
A29/CR3A2ZNDO4OC2T*OOAC3TCO.notes XLIfl.102 7 Apr 3 197 8559 ASCII
A29/CR3A22NOSDCO2TOOOACO3TOOO.otl adQIfl.103 7 Ap 3 1997 860C ASCII
A29/Cl3A2 106DWC2TWOOACO3TOOO.notes AXIfl.104 7 Apr 3 1997 "a ASCII
A29/CR3AZ22W CO2TOOOACO3TOO.notU anLIffl.105 7 Apr 3 1997 842 ASCII
A29/MC3A22NOO82TOOGAC3TOOO.nOtes dXLIfl.106 7 Apr 3 1997 864 ASCII
AWMCLUZZIM209COVOMUMO03TOD.notas oXIfl.107 7 Apr 3 1997 u4 ASCII
A29/CIA2zIODCOZTOOOAC03TOO.notU anifi.103 7 Apr 3 1997 84 ASCII
A29/CU3A22I11DCOZTOOACO3TOO.nOte XLIfl.109 7 Apr 3 1997 86 ASCII
A29/CR3AZZNi2DC02TOrOA3TOOO.fotQS aXIfl.110 7 Apr 3 1997 660 ASCII
A29/C13A22N130C02T000AC03TO1O.rOtes aXLf 1.111 7 Apr 3 1997 8658 ASCII
A29/C3A2ZMU4DC02TOOOAC03TOOO.notes aXLfl.112 7 Apr 3 1997 N6o ASCII
A29/CR3AZ2n1SDC02TO00AC03TOO.nOteS aLIfI.113 7 Apr 3 1997 863 ASCII
A29/CR3AU2Z16DCO2TOOOAC03TOOO.notes aXLIfl.114 7 . Apr 3 1997 8658 ASCII
A29/CR3A22Nl7DCO2TOOOACO3T1OO.fOtes aXLIff.115 7 Apr 3 1997 8491 ASCII
A29/CR3A2218DC02TOAC03T00D.notes aXLIfl.116 7 Apr 3 1997 6331 ASCII
A29/1C3A29UO10C1TOOOAC1UT142.notes aXLItf.117 6 Apr 3 197 8096 ASCII
A29/CR3A29U010CC3T142AC02z000t.nots aXI.118 7 Apr 3 1997 9238 ASCII
A29/C23AZ91102DC1lTO0AC13T142.notes eXLIfl.119 r Apr 3 1997 6376 ASCII
A29/CR3A2I9N02DCBT14ZAC02TO10.notes aXLIfl.lZO 8 Apr 3 197 9619 ASCII
A291CR3A29,D3OCIBTOOOAC11U42.notes eXLIfl.lZl 7 Apr 3 197 860 ASCII
A291C13A29'O3DOCBT142ACOZTCO.notes aXL Ifl. 1Z2 a Apr 3 1997 "01 ASCII
A29/CR3A29U04DC1BT000ACBT14Z.notot arXLlfl.123 7 Apr 3 1997 8510 ASCII
A29/CR3A29NO4DCI$T14ZACO2TOOO.notes XLIf1.124 B Apr 3 1997 9807 ASCII
A29/IR3A29N35DC1STOOOAC1BT142.note mXLIf.125 7 Apr 3 1997 U2? ASCII
A29CR3A29NO5DCiBTi42ACO2TOO.notes aXLIfl.126 a Apr 3 1997 9797 ASCII
A29/CZ29taO6DCIBTOOACIBT142.rnotes aXLIfl.127 7 Apr 3 1997 U66 ASCII
A29/CR3A29M 06DC1T142ACOZTOOO.notes aXLIfi.1Z8 a Apr 3 1997 975 ASCII
A29/CR3A29NODC1STOOOAC1T142.nOtes rXLIfl.129 7 Apr 3 1997 U66 ASCII
A29/CR3AZ9107DC13T142AC02TOO0.notes rXLIfl.1S30 Apr 3 197 971 ASCII
A29ICR3AZ9NO8DCiBTOOOACITi4Z.notes OXLIfl.131 7 Apr 3 1997 86 ASCII
A29/CR3A29UO8DCIBT142ACOZT000.notes aXLItf.132 a Apr 3 1997 9791 ASCII
A29/CR3A29NM09DC1BTOOACe1T142.noter aXLItl.133 7 Apr 3 1997 "66 ASCII
AZ9/CR3A29NM0DCIBT14ZAC02T000.notes .XLIfl.134 a Apr 3 1997 9737 ASCII
A29ICA3A29 10DOCSTOOACIIT142.notes rXLItf1.135 7 Apr 3 1997 M664 ASCII
A29/CU3A29MI0DCIBT14ZAC02t1 O.notes aXLIf1.136 a Apr 3 1997 973 ASCII
A29/IC3AZ9SiiDCiIT0OOACITI42.notn aXLlfl.137 7 Apr 3 1997 8629 ASCII
A29/CR3AM911DCU714ZAC0ZT10.notes uXLIfl.138 8 Apr 3 1997 9803 ASCII
A29/CR3AZ9N12DC1BTOOOACIBt142.oteIs aXLIfl.139 7 , Apr 3 1997 ASCII
A29/CR3AM91I2DClTI142ACOZTOOO.flotes uXLlf1.140 8 Apr 3 1997 9805 ASCII
A29/CRLAZ91l3DCIBTOOOAC13T142.notes aXLlfl.141 7 Apr 3 1997 8635 ASCII
A29/CR3A29M13DC1BTl42ACOZTOOO.notes aXLlfl.142 a Apr 3 1997 9795 ASOlI
A29/CR3A291114DC3BtOOOAC11T142.notes eLIf1.143 7 Apr 3 1997 59 ASCII
A29/CR3A29114DC13T142AC02TO00.notes eXLI11.144 8 Apr 3 1997 9807 ASCII
A29/CR3A29NISDCIUTOOOACIT142.notes MaLIf.145 7 Apr 3 1997 53 ASCII
A29/CRSA29PIfSOC18TI42AC02TOOQ.notes MXIMI.U a Apr 3 1997 9611 ASCII
A29/CR3A2916DC1BTOOOAC11T142.notes aX1I.1.147 7 Apr 3 1997 8472 ASCII
A29/CR3A2N16DC18TI4ZACO2TOOO.notes eXLIf1.148 8 Apr 3 1997 9811 ASCII
A29/CR3A29Nl17Dc1UTOOOAC1BT142.notes sXLf1.149 7 Apr 3 1997 1371 ASCII
A29/CR3A291117DC13T142AC02TOOO.notes aXLlfi.150 a Apr 3 1997 9813 ASCII
A29/CRU29NI8DCIUTOOOACIBTI42.notes aXLIfl.151 7 Apr 3 1997 1339 ASCII
A29/CR3A29MlIDCIBTi42ACC2TODO.notes aXLif1.152 a Apr 3 1997 9637 ASCII

Computer Tape Backup luirber ef File Date File Site File Type
File ame File ltae Print Pages (Output) (Bytes) (format)

............... ........... ........... ......... ......... .........

Ol/CR3A26NO0DCIBTOOOACIBT142.notes aXIf1.153 6 Apr 3 1997 7435 ASCII
O1/CR3A26NO2DCIBTOOOACIBT142.notes adLIfl.154 6 Apr 3 1997 7756 ASCII
Ol/CI3A26U1Q3DCI&TOOOACIIT142.notes AXLlf 1.155 6 Apr 3 1997 77S7 ASCII
al/CUA26NO4DCIBTOOOAC1iTI42.notes aXLIfl.156 7 Apr 3.1997 7836 ASCII
Ol/CR3AZ6NO5DCIBTOOAC1BT142.notes aXLlfl.157 7 Apr 3 1997 7904 ASCII
C1/CUA26NO6DCIBTOOACiIBT14Z.notes aXLlfl.158 7 Apr 3 1997 8109 ASCII
0l/CR3A26NIO7DClBTOOOCiDBTiL.notes aXLIfI.1S9 7 Apr 3 1997 3140 ASCII
G1/CR3A26XWOCISTOOMAC18T142.notes AXL1fl.160 7 Apr 3 1997 1230 ASCII
Ol/CR3AZ6IN9 CVTOOOACIST14Z.notes tXLIfl .161 7 Apr 3 1997 8230 ASCII
a1/CR3A26NlODCIBTOOOACIUT142.notn aXLfl.162 7 Apr 3 197 8176 ASCII
Ol/CR3A26NliIDClBTOOACiITI42.notes OtLIf1.163 7 Apr 3 1997 8180 ASCII
01/C23Al6N1CIBTOOOAC18T142.notes GXLlfI.164 7 Apr 3 1997 1174 ASCII
Ol/CR3AZ6I13 CWITOOOAC18T142.notes MXLlft.lds 7 Apr 3 1997 1230 ASCII
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Ol/Cl3A26N14DCIGTOOOACiBT142.rotS
01/CR3A26NISDC1ETOOOACIBT142.notms
01/CRA26XI60CIRTOOOACIIT1iZ.notei
01/CR3A26I17DC1ITOOOAC1UT1.2.notns
01/CRA326NIIDCIBTOaAClBT142.ates

anifl. 166
sXLIfl.167
aXLIf .168
GXLtfI.169
IxLIfl.17O

7
7
7
7
7

Apr
Apr
Apr
Apr
Apr

3 1997
3 19T
3 1997
3 1W7
3 1997

a180
8140
a066
7918
7800

ASCII
ASCII
ASCII
ASCII
ASCII

Ceoputer
File Name

._..............

A18z/CR3A01O100DC8TOOAC08T097.mtes
A18z/Ct3A01O10NDCtTO97AC08T139.notes
A18z/Ct3A01g01DC06T139ACOaT404.notes
A15z/CAIA01N01DC08T40AC08T409.notCs
A8zB/CR30N10I1DCOBT409AC0aT1S.rdotes
A18z/CR3AD1N MD COBITOAC08TO97.notes
A1Sz/CR3A01No2DO8=T097ACO8T139.notes
A18z/CI3ADhN2D0C8T139AC08T414.rotn
A18z/CR3A01N0DDCOT.0AC08T409.fotes
A18z/CE3A0102DCO8T409AC08T515.rots
A18z/Ct3A01N03DC8T0OODAC0T097.Jot
A18z/cR3ADIN 3=cO8T097ACM T139.notn
Ai8z/CR3A01N030COST139AC08T404.nott#
Alz/CR3AOINO3DSC0T404AC08T409.notds
Altz/CR3AUD030C08T409ACO8T515.not
A18z/CR3A01NDIM C T000A T097.notes
A18z/CR3A01N04DC08T097AC08T139.dote
A18z/CR3A1N01SDCO8T139AC08T404.nlotU
A18z/CR3A0U104DC08T404AC08T409.nots
Alz/CR3A01iNOCO8T49ACO8TSIS.fotes
A18z/CR3AD1105DC08T00OAC08T097.rotn
A18z/CR3A01UND50CWT027AC08T139.rfote
A18z/CR3AO1N05DC08T139ACOST404.notn
A18z/CR3A01UO5Dt0BT404ACOT1409.fwte
A1tz/CR3A011N5DC08T409ACOJT515.notns
A18z/CR3A01UO6D0C8TOOACOJT097.fotes
A18z/CR3A0DN06Dc08TO97ACO8T139.note
Al8z/CR3AlU06IDW 8T139AC08T404..ote
A18z/CR3A01N0608UT104AC08T409.rots
Al1z/CR3AOUN060C08T409AC08T515.notes
Al1z/CR3A1N07DC08TDOOAD8T097.Aotes
A18z/cR3A0Ik07DC08T97AC08T139.nota
Alz/CR3A1U07DC08T139AC08T404.notes
Alaz/CR3AO1N7NDCOT404ACO8T409.notes
A18z/CR3AOUNO7DCOJT409AC8T515.not@s
Altz/CR3AO1UDE080COTO0ADCT097.Iotfs
A1Jz/CR3A01MNDtC0TO97ACO87T19.notts
A18z/CR3A01UN0CT139ACWaT404.notes
Altz/CR3AO1KO8DCO8T404ACOaT409.notn
Al8z/CR3A0IN8O5cJT409ACaT515.lotes
A18z/CR3AO1U09D008T0OACOT097.fotis
Al1z/CR3A0109D8TO97AC08T139.fots
A18z/CR3A01U09DC0T139AC0T404.notn
Al8z/CR3AOlNO9DWCT4U4ACOT409.fotas
A18z/CR3A01U094CD8T409AC08T515.notfs
Al1z/CR3A01N10V 8tO0 OABC0T097.otes
A18z/CR3A01N1OC08T097ACOT139.motes
Algz/cR3A0IN1NMCt0T139AC08T404.notes
Alz/CR3A0110D 1OJT4WA08T4O9.notes
A18z/CI3A01N10DCT8t409AC08TS15.notes
A18z/CR3A0110NODC8T000ACCAtO9T.notes
A18z/CR3A0lIh1DC08T097AC08T139.notes
Al1z/CR3A01N11DC08T139ACW8T404.notes
A18z/CR3A0Nl11DC8Ct404AC08T409.Aotes
A18zU/C3AlUllMDC0874109ACWTS15.notes
A18z/cR3AON1Z2DCOStO0ACOe8T097.notes
Al1z/CR3A01i12DCO8T097AC8T139 .rote
Al8z/cR3A01K1ZDCO8T139ACO8T401..note
A18zJCR3A01K1ZDC08t4K0AC02T409.Wnotes
Alaz/cR3AI12K0ZC08T409AC08T515.noUes

Tape Backup
File Name

...... ....... _

aXLlfl.171
aXLlfl.172
sXLItl.lT3
sXLItl .lT4
aXLlfl.lT3
XLlfl.176

aXLlfl.178
a*tLlfl.laOXLIfl.179
XLIfl.180

aXLtf1.181
AXLIf1.18K

aXLlfl.18a
XLfl.f186
xLsfl.187

aXLlfI.18J
aXLlfl.189
aXLlfl.190
XLlfl.192

aXLlfl.192
aXLlfl.193
aXLlfl.19.

aXLtfl.196
aXLlfl.197
aXLJfl.198
aXLIfi.199
aXLlfl.Z0
aXLIfl.201
AXLlf1.202
sXLlfl.203
sXLIfl.204
aXLlfl.205
aXLlfl.206
aXLlfl.207
aLIfl.208
AXLf1.209
aXLif.210
aXlfl.211
XLIlf.21Z
Xltfl.213
BXLIfl.214
sXLlfl.215
cXLlfl.216
sXLlfl.217
aXLlfl.21J
alLlfl.219
XLIft1.220

aXLlfl.221
sXLltl.222
aLtfl.223
aoLtfl.224
aXLltl.225
AXLIt1.226
aXLlfl.227
oXLlf1.228
GXLIf1.229
aXL f1.230

Naber of
Print Pages
...........

6
a
a
a
a
6
a
a
a
a
6
8
9.
£
9
6
a
9
9
9
6
J
9
a
9
6
a
9
8
9
6
J
9
8
9
6
a
9
8
9
6
a
9
a
9
6
8
9
S
9
6
a
9
a
9
6
a
9
8

File Oata
(o0utput)

Jut I7 1997
Jut 17 1997
Jut I7 1997
Jut 17 1997
Jul 17 1997
Jul 17 3997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jut 17 1997
Jut 17 1997
Jut 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 199
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jut 17 1997
Jul 17 1997
Jul 17 1997
Jut 17 1997
Jul 17 1997
Jul 17 1997
Jut 17 1997
Jul 17 1997
Jul 17 1997
Jut 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
jut 17 1997
Jul 17 1997
Jul 17 1997
Jut 17 1997
Jut 17 1997
Jul 17 1997
Jut 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997
Jul 17 1997

Jul 17 1997

Jul 17 197
Jut 18 1997
Jut 18 199
Jul 18 1997
Jut 199 W7
Jul 18 1997
Jul 18 1997
Jul 18 1997
jul 1 1997

File Size
(Bytes)

9677
10216
96S

10143
7549

10026
10511
10116
10502
7774

10152
1OU7

10265
10663
7TM

10298
11092
10296
10746
7770
lon
11062
10290
10646
77711

10236
11033
10308
10728

7798
103ThIms
110Z3
10228
10676
7m

10378
11009
10248
10692

776Z
1002
11059
10266
10702

7842
10312
11087
10272
10706
m2

10294
11052
102U
10706
7670

10219
11066
10256
10643

File Type
(format)

ASCII
ASCII
ASCII -
ASCII
ASCI I
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
AMCII
ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI I
ASCI I
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

ASCI IASCII

ASCII

ASCI I

ASCII
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AISz/CR3AOIN13DCOSTOOOACO8TO97.notes aXnfi.231 6 Jut 1J 1997 7549 ASCII
AIWsC3A0DINIODCOSTW97ACOITI39.notes axLtf1.232 a Jut 18 1997 10215 ASCII
A1az/C13 INI3DC03T139ACG8T404.notes OXLIfI.233 9 Jut 1J 1997 1053 ASCII
AI3u/C*3A01N3DC08T404ACOJT409.notes MXLMf.234 a Jut 1 1997 10252 ASCII
Aigz/CL3A013D1C8T409ACO8TS15.otets aILMf.235 9 Jut 1J 1997 10678 ASCI I
AlUz/CRAOINI4DCO8TOOOACOSTO97.notes OXLIfM.236 6 Jut 18 1997 7500 ASCII
Aigz/CR3AINI14DCO8TO97ACOST139.notes SXLIf1.237 a Jut 18 1997 10166 ASCII
Aiz/C1A011X140DC0T139ACOJT404.notOs XLIf .23S 9 Jut 16 1997 1092 ASCII
AIIz/CR3A01114DCOT404ACO8T409.fltes OXLMf1.239 a Jut 1J 1997 1O202 ASCII
Al1z/CR33A01140008T409ACJT515.notez OXLI 1.240 9 Jut 15 1997 10703 ASCII
A18z/C33A0hN15DCO8T)COAC08T097.notes XLMfl.241 6 Jut 15 1997 607 ASCII
A18z/CU3AO1UISD=COTO97ACOBT139.notes sXLlIt.Z42 a Jul 18 1997 10131 ASCII
Algz/CR3AOIN1SDClcTI39ACO8T4O4.fotes &XLlfl.243 9 Jut 18 997 1091J ASCII
Al8z/CR3A011N50C0T404ACOT409.notes &XLfI.ZU a Jut 15 1997 10215 ASCII.
Alaz/C33A01N150C08T409AC08TS15.notes axLlIl.245 9 Jul 18 1997 1063a ASCII
A18z/Ct3AIO1I16O08TOOAC08TC97.notes aXLIfl.246 6 Jut 18 19.7 7653 ASCII
A18z/CR3AOIN160C8TO97ACO8T139.notes MXUlM.247 a Jut 18 1997 10092 ASCII
AlIz/cR3A01816DCOB T139AC05T404.notes aXLl.245 9 Jut 18 1997 10905 ASCII
Alfz/cR3AUIN6D CO T404ACO8T409.notes aXLt1I.Z49 a Jut 18 1997 10256 ASCII
A18z/CR3A0110C6DC08409AC0TS15.note AXLMl.250 9 Jut 18 1997 10740 ASCII
A18z/CR3AOINi17oCo8TOOOAcOTO97.notes aXLlfl.251 6 Jul 15 1997 7633 ASCII
Alz/Ce3AOINITDCWOT7ACO8T139.notes aXLltf.252 a Jul 1t 1997 10099 ASCII
Ailz/CR3AOiNiTDCCO8T139ACOT4O4.rotes XLlf1.253 9 Jut 18 1997 10749 ASCII
Aigz/CR3A01U11DC08T404AC08T409.notes XLIf1.254 a JulI1 1997 10143 ASCII
A18z/CR3A0I1U7lDC0T409AC8T515.lnotes aXL~f1.255 8 Jut 1 1997 10503 ASCII
Alz/CR3AO1N1aDCO8TOOOACWTO97.notes XLIfi.256 6 Jut 16 1997 7476 ASCII
A18z/CR3A0C1 :DC08T097AC8TI39.notes 4XILf.257 a Jut 18 1997 9857 ASCII
Al8z/CR3A0IN18DC08T139AC08T404.notes SXLIfl.255 a Jul 1 1997 10322 ASCII
Al8z/CR3A01NIa8DC0T404AC08T409.flotts SXLIfI.259 8 Jut 15 1997 9806 ASCII
A15z/CR3AOIN1W3CO8T409ACO8TStS.notes SxLtf1.260 £ Jut 18 1997 10313 ASCII

Carputer Tape Backup Number of File Date Pile size Ffle Type
File Name FfIe Nam Print Pages (Output) (Bytes) (remrat)
.. . ... .. . . .. . ......... ......... .........

A18az/CR3AlN01OC09TOOOAC09T158.notes *XLIfl.261 6 Jul 17 1997 7338 ASCII
A15az/CR3A01NOIOC09TI5UCO9TZ19.notes aXLlf1.262 9 Jut 17 1997 11219 ASCII
A18az/CR3A01NiODC09T219AC09T363.notes AXLlfl.263 7 Jul 17 1997 394 ASCII
AIXaz/CR3AOINO02C09TOOOAC9TISB.raotes XLIfl.264 6 Jul 17 1997 7400 ASCII
A18az/CR3AIIOZDC09T1SUC09TZ19.notes &XLIff.265 9 Jul 17 1997. 11744 ASCII
A18az/CR3A0N02DC09T219AC09T363.notes axtLlfl.266 8 Jul 17 1997 9245 ASCII
Al8az/C13AOIN03DCO9TOOOACO9TI58.notes aXLlf.267 6 Jut 17 1997 7684 ASCII
Alaz/CR3A011N030CO9158AC099219.notes aXLtfl.265 10 Jut 17 1997 11990 ASCII
Al1az/CR3A011030CM9T219AC09T363.notes aXL0fI.269 a Jut 17 1997 9482 ASCII
Alaz/CR3AOINO4CO9IOOOACO9TI58.notes aXLtfl.270 6 Jul 17 1997 7690 ASCII
AJBau/CR3A0 K04DC09T15 C09T219.notes aXLMfl.271 10 Jul 17 1997 11964 ASCII
Al842/CR3A1N04DC09T219AC09T363.notes XLfl.272 a Jul 17 1997 9563 ASCII
A18az/CR3AO1NO5DC09TOOOAC09TIS5.notes XLMf1.273 6 Jul 17 1997 7675 ASCII
Alaz/CR3AO1I50DC09T15SAC09T219.notes AXLlfl.274 10 Jul 17 1997 12133 ASCII
Alaz/CR3AOiNOSDCO9T219AC09T363.notes &XLMl .275 a Jul 17 1997 9602 ASCII
Allaz/CR3AOINO6DCO9TOOOAC09TISI.notes nLIMf1.276 6 Jul 17 1997 7656 ASCII
Al8zJ/CR3AOINO6DCO9T15SAC09T219.notes aXLMt1.27 10 Jut 17 1997 .12141 ASCII
AlaWCU3AOIODCO9TZI9AC09T363.hotas aXLIfl.27C a Jut 17 1997 9586 ASCII
Al8az/CR3AO1N07DCO9TOOOAC09TI58.notes XLIfl.Z79 6 Jut 17 1997 7644 ASCII
AIaz/CR3AO1N070CO9T158AC09T219.notes aXLif1.280 10 Jul 17 1997 12151 ASCII
Alaz/CR3A0IN07DC09T219AC09T363.notes eXLIfI.231 a Jut 17 1997 956 ASCII
AlJz/CR3AOINO8OCO9TOOACO9'T58.notes aXLIfl.Z82 6 Jut 17 1997 7650 ASCII
Al8az/CR3AODIO8OCO9TI58AC09T219.notes XLItl.Z3 tO Jut 17 1997 12145 ASCII
AIJz/Ck3AOlIO8OCO9T219ACO9T363.notes aXL~f1.284 a Jut 17 1997 9592 ASCII
AlI2z/CR3AOiKWDC09TOOOAC09TIS8.note AXLIfl.25 6 Jul 17 1997 766 ASCII
Alz2/C3AO0I9DMC09T15AC9T219.notes aXLlfl.296 10 Jul 17 1997 12143 ASCII
AIgaz/CR3A009DC09TZ19AC09T363.notes XLIf.1.27 a Jul 17 1997 9594 ASCII
A1a&2/CR3ADA h1C09T00AC09TI58.notes XLttfl.2U 6 Jul 17 1997 7690 ASCII
Alaz/Ct3AINIODCO9TISACO9T219.note 2XLtfl.289 10 Jul 17 1997 12133 ASCII
Alhaz/CR3A0IllODC09TZ19AC09T363.notes eXLtt.290 a Jut 17 1997 9602 ASCII
A18zICR3AO1IlIDC09TOOOACO9155.notes aXLIf1.291 6 Jul 17 1997 7696 ASCII
Al8az/C23AOlIIllDC09T5IACO9T219.notes XLIfl.292 10 Jul 17 1997 12055 ASCII
AlSazICR3AOHli¶0C09T219AC09T363.notes aXlfl.293 a Jul 17 1997 9563 ASCII
A12az/CR3A012DC09TO00AC09T158.notes aXl.f .294 6 Jul 17 1997 7532 ASCII
Alaz/CR2A011NZDC09T158AC09T219.notes CXLIfI.295 10 Jul 17 1997 12002 ASCII
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A12az0Cl3AD1(12DC09T219AC09T363.notaS
A1Bhz/CR3A0lhl30C09T000A9T158.notes
A1azsCUAD01YNOCO9TISBU0TZ19.notes
Algsz/CR3Oll3C09T219ACO9T3.notes
AI1sz/CRUAl1u40C09T000AeWTlSt.notas
Altaz/Cl AD1MIN C09TISBACOT219.nOtes
A18.z/cRtA01U14DC09T219AC09T363a.otes
Aigsz/CR3AO¶1N1SC09T000AC09T158.nOtes
Alsaz/CR3A0IN1SDOC9TISSUCOT219.notes
A18gaz/03INISOC09TZ19Ar09T363.notes
AIhzJCa3OiM6DC09TOOOAC TIS8.notes
Algaz/CaAOiM1EOC09TISUC9T219.notes
A1az/cR3A01I16DC09T219AC09T363.notes
A18az/cR3A01l7bCO9T0O0AM9T1S8.notes
Alasz/RUAO1N17DCO9T1SUS09TZ19.notes
AIaZ/hCR3O1N1X7CO9TZ19ACO9T6.notes
Algaz/Et3A01D10DC09TO00AC09T158.notes
A1S&z/CR3A0ll8DC09TlSUCWT219.notes
Alaz/CLUA01M1aDC09T219AC09T363.notes

anIf 1.296
an ift1.297
SXLtfl.298
aXLif.299
MMf1.=00

AXPifl.301
sXLIfl.302
8XLIf.303
XLIf1.304
aLufl.305
anif1.306
aXLIfl.307
anQfl.308
aXnft.309
sXLlfl.310
anIf1.311
M LIf 1.312
xiLlfl.313

&XLIf1.314

a
60
10
a
6
10
a
6
IC
a
6
10
a
6
9
a
6
9
7

Jut
Jul
Jut
Jut
Jut
Jut
Jul
Jut
Jul
Jul
Jul
Jul
Jut
Jul
Jut
Jul
Jut
Jul
Jul

17 1997
17 1997T
17 1997
17 1997
17 1997
17 1997
17 1997
17 1997
1T 1997
17 1997
17 1997
17 1997 '
17 1997
17 1M
17 1997
17 1997
17 1997
17 1997
17 1997

9531
74"9

11916
930
716

11920
9440
7449

11923
9380
7582

11940
94
75U

11890
9365
7368

11413
9005

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCI 1
ASCI I
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

Coputer
File lame

._._...........

A1ibz/CR3A1U8lDC1BT000AC1BT142.notes
A10bz/CR3Al8N0ZDCI1TOQOACIBT142.notes
A1abtzCR3At$8030C18TOODAC1IT142.notes
Ai8bz/CR3AI8N04DCISTOOOAC1CTi42.notes
Al1bz/CR3AISN05DCIBTOOOACIUT142.notes
A18bz/CR3A1SN060C1BTO0AC1ET142.riotes
A18bz/CA3A1I8h070CIBTOOGAC1IT142.notes
AIBWCR3AlSO8DCIBTOOOACIST142.notes
A18bz/CR3AINM9DC1STOOOAC1BT142.notes
A¶Sb2CCR3AISNICOCIBTOACIST142.notes
Al~bz/CR3Ai8IIIDCIBTOOOACISTI42.rotes
Albz/CR3AI8NI2DCIBTOOOAC18TI42.notes
A18bz/CR3AI8NI3ODCITOOOACIGTI42.notes
A8bz/CR3AIN14DCIBTOOOACiBT142.notes
AlbzCR3AIIISOCIBTOOOACIUTI4.notes
AI8bzICR3A18II16OCiBTOWACIBTI42.notes
Al8bz/CR3AI8I17OCIBTOOOACIBT14Z.notes
Aib2z/CR3AI8*10DCITOOOACIST142.notes

Tape Backup
File lame

...........

alfl.315
XLIf1.316

aXLIM.317
XLMf.318
XLIfl.319

aXLIfl .320
AXLIf 1.321
anLIfl.322
aXLIfl.323
sLIfl .324
aXLIf1.325
XLIfl.326

SXLIf 1.327
aXLIf1.328
XLIf1.329
axLf1.330
aXLIfI .331
aXLIf.332

lumber of
Print Pages

7
7
7
7
7
7
7
7
7
7
7

7

7

7
. 7

7

Filte Date
(qutput?'

July 17 1997
July 17 1997July 1T 1997
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 17 199
July 17 1997
July 7 1997
July 17 1997
July 17 1997
July 17 1997
July 18 1997
July 13 mrT

File size
(lytes)

.........

8554
8813

9094
9183
9133
9177
9159
9129
9127
9205
9165
U888
mly

8801
8875
8943
8969
U04

File Type
(Format)

.........

ASCII
ASCII
ASCII
ASCI I
ASCII
ASCII
ASCII
ASCII
ASCI I
SCII

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCl I'

Caapter
File law

...............

A26z/CR3AU1SNO1CIBtOOOACIST14Z.notes
AZ6z/Ct3A8INOZDClBTOOOACIST142.notes
AZ6z/CR3A1U03DC1BTOOOACIST142.notes
A26ZICR3A1UN04CD1BT00MAC15T142.notes
A26z/CR3A18COSOCIBTOOOACIST142.notes
A26J/CR3A1N060C13TOOOACIBT14Z.notes
A26f2Ct3A18NU C1BT000AC1T14Z.notes
A26z/CR3A8NO8DCITOOOACISTi42.rnotes
A26z/CLEA18NODC1BTODOAClB1T42.notes
A26z/Ct3AI8N100CTDCOOOACCBT142.rotes
*Z6zJCE3AI81111DCIItOOOAC1ItI42.notes

A26z/CR3A18NIDCIITOOOACIBTI42.notas
A26z/CR3A¶N13DC151tOOOAC13142.notes
A26z/CR3A¶I814DCITOO00CI3T142.notea
A26z/CR3AIU1S5DCIIOOOlC1STI4Z.notes
A26z/Cu3A¶Ul16DC1DOOOACI8T142.notes
A26z/CR3A¶SNI7DCiSIOOAC1iSTI42.notes
A26z/CU3A1iN180CI15000AC3BT142.notes

Tape Backup
File IlNe

...........

OXLIfl.333
aXLlfl.334
aXLlfl.335
aXLIf..336
aXLfl.337
axLlfl.333
aXLfl.339

LIf1.340
LMf1.341

aXLIf1.342
AdLIlf.343
tXLlf1.53
XLIf1.345
aXLIf1.346
zXLtf1.347
SXLIf1.34U
aXLtfl.349
aXLIf1.350

Iumber of
Print Pages
7..........

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

File Date
(Output)

July 17 1997
July 17 1997
July 17 1997
JULY IT 1997
July 17 1997
July I7 1997
July 17 1997
July 17 1997
July 17 1997
July I7 1997
July IT 1997
July 17 1997
July 17 1997
July 17 1997
July 17 1997
July 1 1997
July 18 197
July 18 1997

File Size
(Bytes)

.........

5427
8744

860
9102
9127
9155
9185
9163
9181
9137
9187
9048
9092
9066
9110
9017
8832

WIC

File Type
(Format)

.........

ASCl I
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

* ASCII
ASCII
SCII
SCII

ASCII
ASCII

Coputer
File lame

Tape Backup. luimber of File Date File Slze File Type
File lame Print Paget cOutput) (Bytes) (Format)

........... ........... ......... ......... .........
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A28z/Ct3A1OlNiDCO3TOOOACO3T16I.Jt*tt oXLlf1.351 7 jut tl 19S7 3741 ASCII
A28ICRUAUINOIDCO3T168ACM3T250.notes 6XLIf1.352 3 Al 21 19W7 9693 ASCII
A28z/C43A10302DC0T3OO1AC3TM68.fnot 4S XLfI.353 7 Jul 21 1997 9069 ASCII
A28z/Ct3A1I0N2DC03T168AC03T250.fots aXLIfI.354 a Jul 21 1997 10010 ASCII
A28Z/Ct3A1M003DC031000AC031683.lnotts aXLlf1.33 7 Jul 21 1997 97S ASCII
AZBz/Ct3AlOMO3DCO3T168ACO3T25O.nct s XCIfl.356 a Jul 21 1997 10109 ASCII
A28z/Ct3AiONO4SCO3TOOOACO3T168.notts aXLIfI.37 a Jul 21 1997 9093 ASCII
A2Z8u t3A1U004DC03T168AC3T25O.noatas XLIf 1.358 8 Jul 21 1997 10267 ASCII
AZ8z/CR3AlOXO5DCM3IOOOAC03TU68.nots .XLIfI.359 a Jul 21 1997 9101 ASCII
A28z/CR3A10N05DC03T168UC03T230.notSs aXlIfl.360 a Jul 21 19W7 10297 ASCII
AZIz/C13AIONW6OCO3I0OOAC03TI68.notes GXLIfl.361 a Jul 21 1997 9039 ASCII
A2BZ/CR3AIONO6OC3T168ACO3T250.notes aXLIfl.362 a Jut Z1 1997 102l 3 ASCII
A28ICR3AIONO7DCO3TOOACO3T168.notes tXLIfl.363 a Jut 21 197 9042 ASCII
A2MzUCI3A0N0MC03T16OAC03T230.notes aXLIfl.364 a Jul 21 1997 10295 ASCII
AZ8z/CM3AlONODC03TOOOAC03T168.notos hXLIf1.365 8 Jul 21 1997 9040 ASCII
A2az/CR3AIIOtDCO3T16UACO3T2S.notes aLIf.366 a Jul 21 1997 10241 ASCII
A2Bz/Cl3AlI0N9MCC3TO1OAC03T163.notes &XLIfl.367 7 Jul 21 1997 8940 ASCII
A2BI/C23AlONOC03T168A0C3T250.notes MXLIfl.68 8 Jut 21 19T 10249 ASCII
A2Sz/CU3AIONIODCO3TOOOAC03T68.notes *Lfl.369 7 Jut 21 1997 3952 ASCII
A28z/Ct3A1ONIODC03TI68AC03T250.notes XLIf1.370 Jut 21 1997 10261 ASCII
A23z/CR3AIOlIIDC03TO00AC03TI68.noths aXLIf1.371 7 JUt 22 1997 8984 ASCII
A28z/C33A1UI01DC03T168AC03T230.notes aXLIfl.3n a Jul 22 1997 10257 ASCII
AZz/ICI3AION2DCo30oooACo3T16s.notus aXLIfl.373 7 Jut 22 1997 9000 ASCII
A28z/CI3A10N1ZDC03T168AC03T250.notes MXLlt.374 a Jut 22 19*7 10269 ASCII
A28z/CA3A1IN13DC03TOOOAC03TI68.notes aXLIf1.375 7 Jut 22 1997 3994 ASCII
AZtz/C33A10N13DC03T168AC03T250.notes XLIfl.376 a Jut 22 197 10313 ASCII
A25z/CR3A10M14DC03TO0OAC03T168.notes XLlfl.377 7 Jut 22 1997 3973 ASCII
A2Bz/CR3AION14DCO3T168AC03T250.notes aXLlf 1.378 a Jut 22 197 10307 ASCII
A25z/CC3AICNI5OCC3TOOOAC03TI68.notes XLifl.379 7 Jut 22 1997 3956 ASCII
A23z/CR3A01NI5OCO3Tl6UACT3123.notes aXifl.380 a Jut 22 1997 10317 ASCII
A23z/Ct3A10N16DC03TO0OAC03T168.not oXLIfI.381 7 Jut 22 1997 8902 ASCII
AZz/Ci3AIONO6DCO3TI6&ACO3T2O.notes MIf.382 a Jut 22 1997 10259 ASCII
A28z/CRlt3AIO7DCO3TOOACO3TIE.nots sXLlfl.383 7 Jut 22 1997 9004 ASCII
A23z/CR3AIN17DCO3TI6BAC03TZ53.notes XLifl.384 3 Jut 22 1997 10127 ASCII
D2z/Ct3A10N18DCO1TOOAC03T16.nots dXLfl.M385 7 . Jut 22 1997 a8m3 ASCII
A28zICR3A10 13DC03T16AC03I2T0.notg oXlifl.386 a Jul 22 1997 10009 ASCII
A28z/C3ltAIIOIDC02TOOOACO3TOOO.nots hXLIfl.387 7 Jut 211 997 3150 ASCII
Az8z/CU3AIUCO2DCZD TOTaACO3TOOO.notes XLIf1.388 7 Jut 21 1997 3418 ASCII
A28z/Ct3AI3HO3DCO2TOOOACO3TOOO.notes XLIf1.389 7 Jul 21 1997 8505 ASCII
A2Bz/CR3AISNO4DC02TOOOAC03TOOO.notes aXLIf1.390 7 Jul 21 997 8453 ASCII
A28z/CS3AI8N5ODCO2TOOOAC03TOOO.notes aXLIlf.391 7 Jul 21 1997 3467 ASCII
A28z/CR3AI3O06DC02TOOOAC03TOOO.notes sXLIf1.392 7 jul 21197 8506 ASCII
A28z/CI3A18NO7D~C2T000AC03TO0.notes &XLIf1.393 7 Jut 21 1997 3563 ASCII
A28z/CR3Ai8NO8DC02TOOOACO3TOOO.notes dXLlfl.394 7 Jul 21 1997 8555 ASCII
A28z/CR3AI3MO9OCO2TOOOAC03TOOO.notes aXLIf1.395 7 Jul 21 1997 E553 ASCII
A28z/CR3AI3NIOMCO2TOOCAC03TOOO.notes adLIfl.396 7 Jul 21 1997 3361 ASCII
AZ8z/Ct3AIBtIlDCO2TOOOAC03T00.notes aXLlfl.397 7 Jul 22 1997 3498 ASCII
A28z/CIL3AI8N2DCOZTOOOAC03TODO.note aXLIfl.398 7 Jul 22 1997 8551 ASCII
A28z/CR3AIUN13C02TOOOAC03TOOO.notas aXLIfl.399 7 Jut 22 1M7 6551 ASCII
A28z/CR3A18JI4DCOZTOOOACO3TOOO.notus aXLItl.400 7 Jut 22 1997 8559 ASCII
A28z/CR3A^1U15DCOZTOOOAC03TOOO.notes axLIft.401 7 Jul 22 1997 8561 ASCII
AZ8z/C1t3A1I8 6DC02tOOOAC03TOOO.notes aXLIfl. 02 7 Jul 22 1997 6465 ASCII
A28z/C13A18NITDC02TOOOAC03TOOO.notus aXLIl1.403 7 Jul 22 1997 g3 ASCII
A28z/CR3A18111DCO2TOOOAC03TOOO.notes AXLMlJ.404 7 Jul 22 1997 3207 ASCII
A28z/C3A2NOiDCIBTOOOACI3T142.notes aXLIfi.405 6 Jul 21 1997 7910 ASCII
A28z/CR3A8 ODIOCI31t42AC02TOOO.notes aXLIfl.406 7 Jul 21 1997 9260 ASCII
A28z/CR3AZ2102DC1BTOOACIBT142.notes .XLlf1.407 7 Jul 21 1997 J343 ASCII
A2Bz/CR3A28020C18T142AC02TOO0.note OXLlf1.408 a Jul 21 1997 9639 ASCII
AZWMCUA283DC18TOOOAC1BTI42.nates aXLf1.409 7 Jul 21 1997 8377 ASCII
A2WuCRA2NO3CIST142ACO2TOOO.notos aXLIfl.410 8 Jul 21 197 9767 ASCII
A2WCR3A28NO4DCIBTDOACIBT42.notes SXLItl.411 7 Jul 21 1997 3448 ASCII
AZWz~CR3A28N0400C1T142ACU2t0OO.notes aXLfl.412 8 Jul 21 1997 9361 ASCII
A28zWCR3A23NO5DC1UTOOAC13T142.nots aXLItf.413 7 Jul 211997 8474 ASCII
A28z/CR3A2lNO5DC18T142ACMZTO0.notus aXLIfI.414 a Jul 21 1997 9815 ASCII
A28z/CR3A23NO6DC18T00ACCIBI42.notes 4XLIf1.415 7 Jul 21"197 3504 ASCII
AZz/CR3A2NO6OCI8T142ACOZTOGO.notes MXLIt1.416 a Jul 21 1997 9805 ASCII
AZ8zCR3A2BNO7IUTO0ACIBII42.notes aXLIfl.417 7 Jul 21 197 U494 ASCII
A2z/C 2807D C18T142AC02T00O.notes sXLifl.418 8 Jut 21 1997 9811 ASCII
A28z/CR3A23NO8DCI3TOOOACIB142.notes aXLItl.419 7 Jul 21 1997 8541 ASCII
A2zIc3A2UNO CIUT142AC02TOOO.notes aXLIfl.420 a Jul 21 197 9815 ASCII
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A2WC328NCC1RT0D0ACIBTI4Z.AMiim XLlf1.U21 7 Jut 21 1997 8545 ASCII
A28zICR3A28N090CI5TI42ACOT=000JIOtr uXLIf1.422 a Jul 21 1997 O23 ASCII
A28ZJCR3A2IWIOOCIITOOOACI3T142.not*s sXLIf1.43 7 JUl t21 1997 8496 ASCIl
A28Z1C23A211100C15T142AC02T000.notUs XLlfi.4Z4 8 Jul 21 1997 901 ASCII
A28z/CR3A2B110CIBIOOOACIET142.nctSs hXLIfi.425 7 Jul 21 1997 a34 ASCII
A28zICR3A2zfiN11DCI9142AC02000.fOntS eXLif 1.426 a jul 22 1997 981 ASCII
AZSICR3A2N1ZDClIFOOOACIBT142.iottS axLIf1.427 7 Jul 22 1997 t47J ASCII
A28zJCR3AZ8N120DC17142AC02TOOO.notes aXLlfl.42S a Jul 22 1997 91l1 ASCII
A2SIA23NA22Il3OCiBTOOOACITi2.rDteSS aXLIfl.429 7 Jul 22 1997 8470 ASCII
A2nu/cR3AZBI13DC18TI42ACOZTOOC.notS aXlifi.430 a Jul ZZ 1997 9817 ASCII
A2Bz/CR3A214VC1BTO000AC1ST142.notts &XLfl.43U1 7 Jul 22 1997 8470 ASCII
A2Bz/CR3A2BN140CIBTI42AC 0TOOO.0teS MXLMfl.=U2 a Jul 22 1997 9815 ASCII
A2SzICR3A N/ 1SDCIBTOOOACIST142.notes aXLIfI.4m3 7 Jul 22 1997 8432 ASCII
A28z/CR3A28N1SDC13T142AC02TOOO.notet OXLMf1.4U4 8 Jul 22 1997 9S4S ASCII
A28ZIcR3AZU~16CICBTOAeC18TI42Z.nOtes Lltfl.435 7 Jut 2Z 1997 84S5 ASCII
A2sz/CR3A2Bi6oclRT142ACO2TOOO.fot? aXLIf1.4U6 8 Jul 22 1997 9859 ASCII
A2Bz/CR3A2IU17DCIBTOOOACIBT142.notes XLlfl.437 7 Jul 22 1997 8385 ASCII
A28z/C3A28N17DC1ET142ACO2TOOO.nteI eXLlf 1.438 8 Jul 22 1997 9779 ASCII
AZz/CR3A28IJDSOCIUT@00AC5lB142.nftes aXLIfl.439 7 Jul 22 1997 m53 ASCII
A2Sz/CR3A28IDC18TI42ACO2IOOO.notes .XLIf1.440 8 Jul 22 1997 9633 ASCII


